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Numeric Data Sheet Listing

Chapter 1: ECLinPS Data Sheets

Device Function Page
MC10E016, MC100E016 ...... 5V ECL 8-Bit Synchronous Binary Up Counter ...............ciiiiiiiiinnannn. 14
MC10E101, MC100E101 ...... 5V ECL Quad 4-Input OR/NOR Gate . . ..... oo e 23
MC10E104, MC100E104 . ..... 5V ECL Quint 2—Input AND/NAND Gate ............iiiiiiiiiii it 28
MC10E107, MC100E107 ...... 5V ECL Quint 2—Input XOR/XNOR Gate ............ccoiiiiiiiiiii it 33
MC10E111, MC100E111 ....... 5V ECL 1:9 Differential Clock Driver . .........cooiii et 38
MC10E112, MC100E112 ...... BV ECL QUAd DIiVEI ..\ttt e e e e e e 44
MC10E116, MC100E116 ...... 5V ECL Quint Differential Line Receiver . ...t e i i 48
MC10E122, MC100E122 ...... BV ECL O-Bit BUffer . ... e e e e 53
MC10E131, MC100E131 ...... BVECLA4-Bit D FIIp—=FIOp . ..ot e e 57
MC10E136, MC100E136 . ..... 5V ECL 6-Bit Universal Up/Down Counter .............oouuiiiiiinneiinnaannn. 63
MC10E137, MC100E137 ...... 5V ECL 8-Bit Ripple Counter . ... ...t e e 72
MC10E141, MC100E141 ...... 5V ECL 8-Bit Shift Register ...... ... 78
MC10E142, MC100E142 ...... 5V ECL 9-Bit Shift Register ....... ..ot e 84
MC10E143, MC100E143 . ..... 5V ECL 9-Bit Hold Register .. ... ... e e 89
MC10E150, MC100E150 ...... BVECLG-Bit D Latch . ... .ottt e e e e e 94
MC10E151, MC100E151 ...... BV ECL6-Bit D Register .........oouuiiit i e e 99
MC10E154, MC100E154 ...... BVECL5-Bit2:1 Mux=Latch ........ ... . i e 104
MC10E155, MC100E155 . ..... BVECLG6-Bit2:1 Mux—Latch .......... ... i i 109
MC10E156, MC100E156 ...... BV ECL3-Bit4:1 Mux=Latch ........ ... e 114
MC10E157, MC100E157 ...... 5V ECL Quad 2:1 MUIEIpIEXET . . ..ot 119
MC10E158, MC100E158 . ..... 5V ECL 5-Bit 2:1 MURPIEXET 1t 4 e eae et ettt e e e e e 124
MC10E160, MC100E160 . ..... 5V ECL 12-Bit Parity Generator/Checker ....... ... ... . it 129
MC10E163, MC100E163 ...... 5V ECL 2-Bit 8:1 MultipleXer . .........couiiiii e iiaaeas 135
MC10E164, MC100E164 . ..... S5V ECL 16:1 MUItIPIEXEr . .o e e e i 140
MC10E166, MC100E166 . ..... 5V ECL 9-Bit Magnitude Comparator . ...........ouiuiiiiii i 145
MC10E167, MC100E167 ...... 5V ECL 6-Bit 2:1 Mux—Register ..........c.ciiiiii i 150
MC10E171, MC100E171 ...... 5V ECL 3-Bit 4:1 MultipleXer . .........oo i e eas 155
MC10E175, MC100E175 ...... 5V ECL 9-Bit Latch With Parity ......... ... o e 160
MC10E193, MC100E193 . ..... 5V ECL Error Detection/Correction Circuit . ... 165
MC10E195, MC100E195 ...... 5V ECL Programmable Delay Chip . . ... 171
MC10E196, MC100E196 ...... 5V ECL Programmable Delay Chip . . ... 179
MC10E197 .................. 5V ECL Data Separator ... .......cooouiii e 188
MC100E210 ................. 5V ECL Dual 1:4, 1:5 Differential Fanout Buffer ............. ... .. .. .. .. ... ..... 202
MC10E211, MC100E211 . ..... 5V ECL 1:6 Differential Clock Distribution Chip . ....... ... ... it 207
MC10E212, MC100E212 . ..... 5V ECL 3-Bit Scannable Registered Address Driver ............ ..., 215
MC10E241, MC100E241 . ..... 5V ECL 8-Bit Scannable Register . ... ... i 220
MC10E256, MC100E256 . ..... BV ECL3-Bit4:1 Mux=Latch ......... ... e 225
MC100E310 ................. 5V ECL Low Voltage 2:8 Differential Fanout Buffer .............................. 230
MC10E336, MC100E336 . ..... 5V ECL 3-Bit Registered Bus Transceiver ...............iiiiiiiiinneiinnnn. 235
MC10E337, MC100E337 ...... 5V ECL 3-Bit Scannable Registered Bus Transceiver ................ooiiiina... 241
MC10E404, MC100E404 . ..... 5V ECL Quad Differential AND/NAND . ... ..ot e et et 246
MC10E411 .................. 5V ECL 1:9 Diff PECL/NECL RAMBus Clock Buffer ................. ... .c.o.... 251
MC10E416, MC100E416 . ..... 5V ECL Quint Differential Line Receiver . ...t i 256
MC10E431, MC100E431 ...... 5V ECL 3-Bit Differential Flip—FIop . ... e i 261
MC10E445, MC100E445 . ..... 5V ECL 4-Bit Serial/Parallel Converter . ...........c..iiiiiiiiiiiiiiinennn 267
MC10E446, MC100E446 . ..... 5V ECL 4-Bit Parallel/Serial Converter ............c..iiiiiiiii it 276
MC10E451, MC100E451 . ..... 5V ECL 6-Bit D Register Differential Dataand Clock ............................ 285
MC10E452, MC100E452 . ... .. 5V ECL 5-Bit Differential Register . . ........ ... i 290
MC10E457, MC100E457 ...... 5V ECL Triple Differential 2:1 Multiplexer ......... ... 295
MC10E1651 ................. 5V, =5V ECL Dual ECL Output Comparator With Latch ........................... 300
MC10E1652 . ................ 5V, =5V ECL Dual ECL Output Comparator With Latch ..................... [ BGI~
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Numeric Data Sheet Listing (continued)

Chapter 2: ECLiInPS Lite Data Sheets

Device Function Page
MC10ELO1, MC100ELO1 ...... BV ECL4—Input OR/NOR ... .. e e e e 316
MC10ELO4, MC100ELO4 . ..... BV ECL 2—Input AND/NAND ... .. e e e 320
MC10ELO5, MC100ELOS . ..... 5V ECL 2—-Input Differential AND/NAND . ... ... i 324
MC10ELO7, MC100ELO7 ...... 5V ECL 2-Input XOR/XNOR . ... . e e 328
MC10EL11, MC100EL11 ...... 5V ECL 1:2 Differential Fanout Buffer . ...........c.cci it 332
MC10EL12, MC100EL12 . ..... 5V ECL Low Impedance Driver ... ... ..ottt 336
MC100EL13 ................. 5V ECL Dual 1:3 Fanout Buffer .......... ... i i i 340
MC100EL14 ................. 5V ECL 1:5 Clock Distribution Chip . .. ... e 343
MC10EL15, MC100EL15 . ..... 5V ECL 1:4 Clock Distribution Chip . .......... .. s 348
MC10EL16, MC100EL16 ...... 5V ECL Differential Receiver . ......... ..ot e 354
MC100EL17 ................. 5V ECL Quad Differential Receiver ............ i i 359
MC100EL29 ................. 5V ECL Dual Diff Data and Clock D Flip—Flop With Setand Reset ................. 362
MC100EL30 ................. 5V ECL Triple D Flip—Flop with Setand Reset ........... ... . ... il 367
MC10EL31, MC100EL31 ...... 5V ECL D Flip—Flop With Setand Reset ......... ... ... .. i, 370
MC10EL32, MC100EL32 . ..... BV ECL -2 DiVIdEr ..ottt e e e 375
MC10EL33, MC100EL33 ...... BV ECL 4 DiVider . ... e e 379
MC10EL34, MC100EL34 ...... 5V ECL <2, —4, =8 Clock Generation Chip ............. ... .. 383
MC10EL35, MC100EL35 . ..... BV ECL JK FIP=Flop .. ot e e e e 389
MC100EL38 ................. 5V ECL <2, —4/6 Clock Generation Chip ............co it 393
MC100EL39 ................. 5V ECL +-2/4, =4/6 Clock Generation Chip ......... ... i, 398
MC10EL51, MC100EL51 ...... 5V ECL Differential Clock D Flip—Flop  ...... ... e 403
MC10EL52, MC100EL52 . ..... 5V ECL Differential Data and Clock D Flip—Flop .......... ... ... o i, 408
MC100EL56 ................. 5V ECL Dual Differential 2:1 Multiplexer ........ ... .. i 413
MC10EL57, MC100EL57 ...... 5V ECL 4:1 Differential Multiplexer . ..........o i i 417
MC10EL58, MC100EL58 . ..... BV ECL 2:1 MUItiplEXer . ..ot e e et e et 422
MC100EL59 ................. 5V ECL Triple 2:1 MURIPIEXEr . . .. oo e 426
MC10EL89 .................. 5V ECL Coaxial Cable Driver . ... ... e 429
MC100EL90 ................. —3.3V/-5V Triple ECL Input to PECL Output Translator .......................... 433
MC100EL91 ................. 3.3V/5V Triple LVPECL/PECL Input to —5V ECL Qutput Translator ................ 437
MC10ELT20, MC100ELT20 .... 5V TTL to Differential PECL Translator . .......... ... ... . ... 441
MC10ELT21, MC100ELT21 . ... 5V Differential PECLto TTL Translator . ............cco ittt 445
MC10ELT22, MC100ELT22 . ... 5V Dual TTL to Differential PECL Translator ............. ... ... ... . iiiin... 449
MC100ELT23 ................ 5V Dual Differential PECLto TTL Translator .......... ... ... . . .. 453
MC10ELT24, MC100ELT24 .... 5V TTL to Differential ECL Translator ............ ... ... i, 456
MC10ELT25, MC100ELT25 .... —5V Differential ECLto TTL Translator ..............co i 460
MC10ELT26, MC100ELT26 . ... 5V 1:2 Fanout Differential PECL to TTL Translator ................ ... .......... 464
MC10ELT28, MC100ELT28 . ... 5V TTL to Diff PECL and Differential PECLto TTL Translator ..................... 468
MC100EL1648 ............... 5V ECL Voltage Controlled Oscillator . .......... ...t 472

Chapter 3: Low Voltage ECLIinPS Data Sheets

Device Function Page
MC10OLVE111 . .............. 3.3V ECL 1:9 Differential Clock Driver ............i i 484
MC100LVE164 ............... 3.3V ECL 16:1 MUlipleXer ... ..ot e eiiaeas 488
MC100LVE210 . .............. 3.3V ECL Dual 1:4, 1:5 Differential FanoutBuffer ............... ... ... 492
MC100LVE222 ............... 3.3V ECL 1:15 Differential —1/=2 Clock Driver ........ ..., 496
MC100LVE310 . .............. 3.3V ECL 2:8 Differential Fanout Buffer ........... ... .. .. .. 501
MC100LVELOT . .............. 3.3V ECL 4-Input OR/NOR .. ... i e e e 505
MC100LVELOS . .............. 3.3V ECL 2-Input Differential AND/NAND . ...... ... 0 i 509
MC10OLVEL11 . .............. 3.3V ECL 1:2 Differential Fanout Buffer ................coi i 513
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Numeric Data Sheet Listing (continued)

Chapter 3: Low Voltage ECLinPS Data Sheets (continued)

Device Function Page
MC100LVEL12 . .............. 3.3V ECL Low Impedance Driver ... ..........uuiiiiee i 518
MC100LVEL13 . .............. 3.3V ECL Dual 1:3 Fanout Buffer ......... ... i, 522
MC100LVEL14 . .............. 3.3V ECL 1:5 Clock Distribution Chip . .........couiiiiiiii i 526
MC100LVEL16 ............... 3.3V ECL Differential Receiver ..............iiii i 530
MC100LVEL17 . .............. 3.3V ECL Quad Differential Receiver . ........... ..o, 534
MC100LVELT22 .............. 3.3V Dual LVTTL/LVCMOS to Differential LVPECL Translator ..................... 538
MC100LVELT23 .............. 3.3V Dual Differential LVPECL to LVTTL Translator .......... ... ..ot 542
MC100LVEL29 ............... 3.3V ECL Dual Diff Data and Clock D Flip—Flop With Setand Reset ............... 546
MC100LVEL30 ............... 3.3V ECL Triple D Flip—Flop with SetandReset .............. ... ... ... ... ..... 550
MC100LVEL31 ............... 3.3V ECL D Flip—Flop with Setand Reset ....... ... ... . i, 554
MC100LVEL32 . .............. BBV ECL -2 DIVIAEr . . oo oottt 558
MC100LVEL33 ............... BBV ECL 4 DIVIAEr . . oo oo 563
MC100LVEL37 . .............. 3.3V ECL 1:4 —1/+2 Clock Fanout Buffer .............. ... . .., 568
MC100LVEL38 ............... 3.3V ECL +2, +4/6 Clock Generation Chip ............ i 572
MC100LVEL39 ............... 3.3V ECL +2/4, +4/6 Clock Generation Chip ........... ..., 578
MC100LVEL40 ............... 3.3V/5V ECL Differential Phase—Frequency Detector .......................o.... 584
MC100LVEL51 . .............. 3.3V ECL Differential Clock D Flip—Flop . ... 588
MC100LVEL56 ............... 3.3V ECL Dual Differential 2:1 Multiplexer ........ ..., 593
MC100LVEL58 . .............. 3.3V ECL 2:1 MUltipleXer . ... 598
MC100LVEL59 . .............. 3.3V ECL Triple 2:1 MURIPIEXEr . . ..o 602
MC100LVELQO . .............. —3.3V/=5V Triple ECL Input to LVPECL Output Translator ........................ 606
MC100LVELOT ............... 3.3V/5V Triple LVPECL/PECL Input to —3.3V ECL Output Translator .............. 610
MC100LVELO92 ............... 5V Triple PECL Input to LVPECL Qutput Translator ............... ... ... 615
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Selection Guide

Gates
Function

Quad 4-Input OR/NOR Gate, 5V ECL
4—Input OR/NOR, 3.3V ECL

2—Input AND/NAND, 5V ECL

2—-Input Differential AND/NAND, 5V ECL
2—Input Differential AND/NAND, 3.3V ECL
2—Input XOR/XNOR, 5V ECL

4—Input OR/NOR, 5V ECL

Quint 2—-Input AND/NAND Gate, 5V ECL
Quint 2—Input XOR/XNOR Gate, 5V ECL
Quad Differential AND/NAND, 5V ECL

Clock/Data Buffers

Function

1:2 Differential Fanout Buffer, 5V ECL
1:2 Differential Fanout Buffer, 3.3V ECL
Low Impedance Driver, 5V ECL

Low Impedance Driver, 3.3V ECL
Dual 1:3 Fanout Buffer, 5V ECL

Dual 1:3 Fanout Buffer, 3.3V ECL

1:5 Clock Distribution Chip, 5V ECL
1:5 Clock Distribution Chip, 3.3V ECL
1:4 Clock Distribution Chip, 5V ECL
1:9 Differential Clock Driver, 5V ECL
1:9 Differential Clock Driver, 3.3V ECL
Quad Driver, 5V ECL

9-Bit Buffer, 5V ECL

Dual 1:4, 1:5 Differential Fanout Buffer, 5V ECL
Dual 1:4, 1:5 Differential Fanout Buffer, 3.3V ECL

1:6 Differential Clock Distribution Chip, 5V ECL

3-Bit Scannable Registered Address Driver, 5V ECL

1:15 Differential —1/=2 Clock Driver, 3.3V ECL
Low Voltage 2:8 Differential Fanout Buffer, 5V ECL

2:8 Differential Fanout Buffer, 3.3V ECL

1:9 Diff PECL/NECL RAMBus Clock Buffer, 5V ECL

Clock/Data Dividers

Function

-2 Divider, 5V ECL

-2 Divider, 3.3V ECL

-4 Divider, 5V ECL

—4 Divider, 3.3V ECL

=2, +4, -8 Clock Generation Chip, 5V ECL
1:4 —1/=-2 Clock Fanout Buffer, 3.3V ECL
-2, +4/6 Clock Generation Chip, 5V ECL
—+2, +-4/6 Clock Generation Chip, 3.3V ECI
—=2/4, +—4/6 Clock Generation Chip, 5V ECL
—=-2/4, +—4/6 Clock Generation Chip, 3.3V ECL

http://onsemi.com
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Device

MC10ELO1, MC100ELO1
MC100LVELO1

MC10ELO4, MC100ELO4
MC10EL05, MC100ELO5
MC100LVELO5

MC10ELO7, MC100ELO7
MC10ELO1, MC100ELO1
MC10E104, MC100E104
MC10E107, MC100E107
MC10E404, MC100E404

Device

MC10EL11, MC100EL11
MC100LVEL11
MC10EL12, MC100EL12
MC100LVEL12
MC100EL13
MC100LVEL13
MC100EL14
MC100LVEL14
MC10EL15, MC100EL15
MC10E111, MC100E111
MC100LVE111
MC10E112, MC100E112
MC10E122, MC100E122
MC100E210
MC100LVE210
MC10E211, MC100E211
MC10E212, MC100E212
MC100LVE222
MC100E310
MC100LVE310
MC10E411

Device

MC10EL32, MC100EL32
MC100LVEL32
MC10EL33, MC100EL33
MC100LVEL33
MC10EL34, MC100EL34
MC100LVEL37
MC100EL38
MC100LVEL38
MC100EL39
MC100LVEL39

Page

316
505
320
324
509
328

23

28

33
246

Page

332
513
336
518
340
522
343
526
348

38
484

44

53
262
492
207
215
496
230
501
251

Page

375
558
379
563
383
568
393
572
398
578



Selection Guide (continued)

Flip—Flops/Registers

Function

Dual Diff Data and Clock D Flip—Flop With Set and Reset, 5V ECL
Dual Diff Data and Clock D Flip—Flop With Set and Reset, 3.3V ECL

Triple D Flip—Flop with Set and Reset, 5V ECL
Triple D Flip—Flop with Set and Reset, 3.3V ECL
D Flip—Flop With Set and Reset, 5V ECL

D Flip—Flop with Set and Reset, 3.3V ECL

JK Flip—Flop, 5V ECL

Differential Clock D Flip—Flop, 5V ECL
Differential Clock D Flip—Flop, 3.3V ECL
Differential Data and Clock D Flip—Flop, 5V ECL
4-Bit D Flip—Flop, 5V ECL

6-Bit D Register, 5V ECL

3-Bit Differential Flip—Flop, 5V ECL

6-Bit D Register Differential Data and Clock, 5V ECL
5-Bit Differential Register, 5V ECL

Latches
Function

6-Bit D Latch, 5V ECL
9-Bit Latch With Parity, 5V ECL

Multiplexers
Function

Dual Differential 2:1 Multiplexer, 5V ECL
Dual Differential 2:1 Multiplexer, 3.3V ECL
4:1 Differential Multiplexer, 5V ECL

2:1 Multiplexer, 5V ECL

2:1 Multiplexer, 3.3V ECL

Triple 2:1 Multiplexer, 5V ECL

Triple 2:1 Multiplexer, 3.3V ECL

Quad 2:1 Multiplexer, 5V ECL

5-Bit 2:1 Multiplexer, 5V ECL

2-Bit 8:1 Multiplexer, 5V ECL

16:1 Multiplexer, 5V ECL

16:1 Multiplexer, 3.3V ECL

3-Bit 4:1 Multiplexer, 5V ECL

Triple Differential 2:1 Multiplexer, 5V ECL

Mux-Latches/Registers
Function

5-Bit 2:1 Mux-Latch, 5V ECL
6-Bit 2:1 Mux-Latch, 5V ECL
3-Bit 4:1 Mux—Latch, 5V ECL
6-Bit 2:1 Mux—Register, 5V ECL
3-Bit 4:1 Mux-Latch, 5V ECL
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Device

MC100EL29
MC100LVEL29
MC100EL30
MC100LVEL30
MC10EL31, MC100EL31
MC100LVEL31
MC10EL35, MC100EL35
MC10EL51, MC100EL51
MC100LVEL51
MC10EL52, MC100EL52
MC10E131, MC100E131
MC10E151, MC100E151
MC10E431, MC100E431
MC10E451, MC100E451
MC10E452, MC100E452

Device

MC10E150, MC100E150
MC10E175, MC100E175

Device

MC100EL56
MC100LVEL56
MC10EL57, MC100EL57
MC10EL58, MC100EL58
MC100LVEL58
MC100EL59
MC100LVEL59
MC10E157, MC100E157
MC10E158, MC100E158
MC10E163, MC100E163
MC10E164, MC100E164
MC100LVE164
MC10E171, MC100E171
MC10E457, MC100E457

Device

MC10E154, MC100E154
MC10E155, MC100E155
MC10E156, MC100E156
MC10E167, MC100E167
MC10E256, MC100E256

Page

362
546
367
550
370
554
389
403
588
408

57

99
261
285
290

Page

94
160

Page

413
593
417
422
598
426
602
119
124
135
140
488
155
295

Page

104
109
114
150
225



Selection Guide (continued)

Counters
Function

8-Bit Synchronous Binary Up Counter, 5V ECL
6-Bit Universal Up/Down Counter, 5V ECL
8-Bit Ripple Counter, 5V ECL

Shift Registers

Function

8-Bit Shift Register, 5V ECL
9-Bit Shift Register, 5V ECL
9-Bit Hold Register, 5V ECL
8-Bit Scannable Register, 5V ECL

Parity Generators/Comparators

Function

12-Bit Parity Generator/Checker, 5V ECL
9-Bit Magnitude Comparator, 5V ECL
Error Detection/Correction Circuit, 5V ECL

Line Recivers

Function

Differential Receiver, 5V ECL
Differential Receiver, 3.3V ECL

Quad Differential Receiver, 5V ECL
Quad Differential Receiver, 3.3V ECL
Quint Differential Line Receiver, 5V ECL
Quint Differential Line Receiver, 5V ECL

Bus Transceivers

Function

3-Bit Registered Bus Transceiver, 5V ECL
3-Bit Scannable Registered Bus Transceiver, 5V ECL

Translators

Function

TTL to Differential PECL Translator, 5V

Differential PECL to TTL Translator, 5V

Dual LVTTL/LVCMOS to Differential LVPECL Translator, 3.3V
Dual TTL to Differential PECL Translator, 5V

Dual Differential LVPECL to LVTTL Translator, 3.3V

Dual Differential PECL to TTL Translator, 5V

TTL to Differential ECL Translator, 5V

Differential -5V ECL to TTL Translator

1:2 Fanout Differential PECL to TTL Translator, 5V

TTL to Diff PECL and Differential PECL to TTL Translator, 5V
Triple ECL Input to PECL Output Translator, —3.3V/-5V
Triple ECL Input to LVPECL Output Translator, —3.3V/-5V

Triple LVPECL/PECL Input to -5V ECL Output Translator, 3.3V/5V
Triple LVPECL/PECL Input to —3.3V ECL Output Translator, 3.3V/5V

PECL Input to LVPECL Output Translator, 5V Triple

http://onsemi.com
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Selection Guide (continued)

Miscellaneous
Function

Differential Phase—Frequency Detector, 3.3V/5V ECL
Coaxial Cable Driver, 5V ECL

Programmable Delay Chip, 5V ECL

Programmable Delay Chip, 5V ECL

Data Separator, 5V ECL

4-Bit Serial/Parallel Converter, 5V ECL

4-Bit Parallel/Serial Converter, 5V ECL

Voltage Controlled Oscillator, 5V ECL

Dual ECL Output Comparator With Latch, 5V, -5V ECL
Dual ECL Output Comparator With Latch, 5V, -5V ECL

http://onsemi.com
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MC10EO16, MC100EO016

5V ECL 8-Bit Synchronous
Binary Up Counter

The MCI10E/100EO16 is a high-speed synchronous, presettable,
cascadable 8-bit binary counter. Architecture and operation are the
same as the MC10HO16 in the MECL 10H family, extended to 8-bits,
as shown in the logic symbol.

The counter features internal feedback of TC, gated by the TCLD
(terminal count load) pin. When TCLD is LOW (or left open, in which
case it is pulled LOW by the internal pull-downs), the TC feedback is
disabled, and counting proceeds continuously, with TC going LOW to
indicate an all-one state. When TCLD is HIGH, the TC feedback
causes the counter to automatically reload upon TC = LOW, thus
functioning as a programmable counter. The Qp outputs do not need to
be terminated for the count function to operate properly. To minimize
noise and power, unused Q outputs should be left unterminated.

The 100 series contains temperature compensation.

700MHz Min. Count Frequency

1000ps CLK to Q, TC

Internal TC Feedback (Gated)

8-Bit

Fully Synchronous Counting and TC Generation
Asynchronous Master Reset

PECL Mode Operating Range: VcCc=4.2Vt0 5.7V
with VEE=0V

NECL Mode Operating Range: Vcc=0V

with VEE=-42Vto-5.7V

Internal Input Pulldown Resistors

ESD Protection: > 2 KV HBM, > 200 V MM

Meets or Exceeds JEDEC Spec EIA/JESD78 IC Latchup Test

Moisture Sensitivity Level 1
For Additional Information, see Application Note AND8003/D

® Flammability Rating: UL-94 code V-0 @ 1/8”,
Oxygen Index 28 to 34

® Transistor Count = 592 devices

© Semiconductor Components Industries, LLC, 2000 14
October, 2000 — Rev. 3

ON Semiconductor™

http://onsemi.com
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MC10E016, MC100E016

FUNCTION TABLE

LOGIC DIAGRAM AND PINOUT ASSIGNMENT

PE CE P7 Ps PsVcco TC

CE | PE | TCLD | MR | CLK FUNCTION o I s Y e N e Y s Y e O s |
25 24 23 22 21 20 A1
X | L X L z Load Parallel (P, to Qp) MR [ 26 918 [] Q7
L H L L 4 Continuous Count
L H H L 4 Count; Load Parallel on TC = LOW CLK E 21 17 :I Qs
H H X L z Hold E :I
X | X X L zZ Masters Respond, Slaves Hold TCLD Li2g 28-Lead PLCC 16 Vee
X | X X H X Reset (Qp : = LOW, TC : = HIGH) VEE 0o (Top View) 150 Qs
Z= clock pulse (low to high); l: :I
ZZ= clock pulse (high to low) NC Lj2 14 I Veeo
Pol]s 13 a
PIN DESCRIPTION 0 4
PIN FUNCTION P14 12 a3
PO - Py EGL Parallel Data (Preset) Inputs WS N I N -~
Qo -Q7 ECL Data Outputs P2 P3 P4VccoQo Q1 Q2
CE ECL Count Enable Control Input * All Vgc and Voo pins are tied together on the die.
PE ECL Parallel Load Enable Control Input Warning: All Voo, VG0, and VEE pins must be externally
connected to Power Supply to guarantee proper operation.
MR ECL Master Reset
CLK ECL Clock
TC ECL Terminal Count Output
TCLD ECL TC-Load Control Input
NC No Connect
Vce, Veco Positive Supply
VEE Negative Supply
8-BIT BINARY COUNTER LOGIC DIAGRAM
Qo Q Q7
PE
TCLD l J.L
1 [ - | r 1
i w0 |
0 CE_
| NP 0% | |
CE I - MASTER QoM SLAVE (T() I m BIT1 I ecoee 072 BIT7 I
| BITO I | Qg |
. I | | | Qs | |
| | i— —_
L | PR B L_.-_I_l L——d
MR > :
N
CLK —/2

BITS 2-6

Note that this diagram is provided for understanding of logic operation only.
It should not be used for propagation delays as many gate functions are achieved internally without incurring a full gate delay.

http://onsemi.com
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MC10E016, MC100E016

MAXIMUM RATINGS (Note 1.)

Symbol Parameter Condition 1 Condition 2 Rating Units
\ele PECL Mode Power Supply VEE=0V 8 Vv
VEE NECL Mode Power Supply Vcec=0V -8 \
\ PECL Mode Input Voltage VEE=0V Vi< Vce 6 \
NECL Mode Input Voltage Vcc=0V V| > VEE —6
lout Output Current Continuous 50 mA
Surge 100 mA
TA Operating Temperature Range O0to +85 °C
Tstg Storage Temperature Range —65 to +150 °C
0JA Thermal Resistance (Junction to Ambient) 0 LFPM 28 PLCC 63.5 °C/W
500 LFPM 28 PLCC 43.5 °C/W
6Jc Thermal Resistance (Junction to Case) std bd 28 PLCC 22 to 26 °C/W
VEE PECL Operating Range 42t05.7 \
NECL Operating Range -5.7t0-4.2 Vv
Tsol Wave Solder <2to 3 sec @ 248°C 265 °C

1. Maximum Ratings are those values beyond which device damage may occur.

10E SERIES PECL DC CHARACTERISTICS V(y= 5.0 V; VEE= 0.0 V (Note 1.)

0°C 25°C 85°C
Symbol Characteristic Min Typ Max Min Typ Max Min Typ Max | Unit
IEE Power Supply Current 151 181 151 181 151 181 mA
VoH Output HIGH Voltage (Note 2.) 3980 | 4070 | 4160 | 4020 | 4105 | 4190 | 4090 | 4185 [ 4280 | mV
VoL Output LOW Voltage (Note 2.) 3050 { -3210-}1 3370, /|, 3050 | 3210 | 3370 | 3050 | 3227 | 3405 | mV
ViH Input HIGH Voltage 3830 | 3995 | 4160 | 3870 | 4030 | 4190 | 3940 | 4110 | 4280 | mV
ViL Input LOW Voltage 3050 | 3285 | 3520 | 3050 | 3285 | 3520 | 3050 | 3302 | 3555 | mV
IH Input HIGH Current 150 150 150 UA
L Input LOW Current 0.5 0.3 0.5 0.25 0.3 0.2 uA

NOTE: Devices are designed to meet the DC specifications shown in the above table, after thermal equilibrium has been established. The
circuit is in a test socket or mounted on a printed circuit board and transverse air flow greater than 500 Ifpm is maintained.

1. Input and output parameters vary 1:1 with Vcc. VEE can vary +0.46 V /—0.06 V.

2. Outputs are terminated through a 50 ohm resistor to Vgc—2 volts.

10E SERIES NECL DC CHARACTERISTICS Vgcy= 0.0 V; VEg=-5.0 V (Note 1.)

0°C 25°C 85°C
Symbol Characteristic Min Typ Max Min Typ Max Min Typ Max | Unit
IEE Power Supply Current 151 181 151 181 151 181 mA
VOH Output HIGH Voltage (Note 2.) -1020 | <930 | -840 | —980 | 895 | —-810 [ —910 | -815 | —720 mV
VoL Output LOW Voltage (Note 2.) —1950 | 1790 | —1630 [ —1950 | —1790 | —1630 | 1950 | —1773 [ -1595 | mV
ViH Input HIGH Voltage —1170 | —1005 | -840 | -1130 | —-970 | -810 | -1060 | —890 | —720 mvV
VL Input LOW Voltage —1950 | —1715 | —1480 | —1950 | —1715 | —1480 | —1950 | —1698 | —1445 | mV
IIH Input HIGH Current 150 150 150 A
TR Input LOW Current 0.5 0.3 05 | 0.065 0.3 0.2 UA

NOTE: Devices are designed to meet the DC specifications shown in the above table, after thermal equilibrium has been established. The
circuit is in a test socket or mounted on a printed circuit board and transverse air flow greater than 500 Ifpm is maintained.

1. Input and output parameters vary 1:1 with Vcc. VEE can vary +0.46 V/-0.06 V.

2. Outputs are terminated through a 50 ohm resistor to Voc—2 volts.

http://onsemi.com
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MC10E016, MC100E016

100E SERIES PECL DC CHARACTERISTICS Vccy=5.0 V; VEE= 0.0 V (Note 1.)

0°C 25°C 85°C
Symbol Characteristic Min Typ Max Min Typ Max Min Typ Max | Unit
IEE Power Supply Current 151 181 151 181 174 208 mA
VoH Output HIGH Voltage (Note 2.) 3975 | 4050 | 4120 | 3975 | 4050 | 4120 | 3975 | 4050 | 4120 | mV
VoL Output LOW Voltage (Note 2.) 3190 | 3295 | 3380 | 3190 | 3255 | 3380 | 3190 | 3260 | 3380 | mV
VIH Input HIGH Voltage 3835 | 4050 | 4120 | 3835 | 4120 | 4120 | 3835 | 4120 | 4120 mV
ViL Input LOW Voltage 3190 | 3300 | 3525 | 3190 | 3525 | 3525 | 3190 | 3525 | 3525 | mV
IIH Input HIGH Current 150 150 150 A
L Input LOW Current 0.5 0.3 0.5 0.25 0.5 0.2 A

NOTE: Devices are designed to meet the DC specifications shown in the above table, after thermal equilibrium has been established. The
circuit is in a test socket or mounted on a printed circuit board and transverse air flow greater than 500 Ifpm is maintained.

1. Input and output parameters vary 1:1 with Vcc. VEE can vary +0.46 V/-0.8 V.

2. Outputs are terminated through a 50 ohm resistor to Vgc—2 volts.

100E SERIES NECL DC CHARACTERISTICS V(= 0.0 V; VEE= -5.0 V (Note 1.)

0°C 25°C 85°C
Symbol Characteristic Min Typ Max Min Typ Max Min Typ Max | Unit
IEE Power Supply Current 151 181 151 181 174 208 mA
VoH Output HIGH Voltage (Note 2.) —1025 | 950 | —880 |—1025 | 950 | —880 |[-1025 | —950 | —880 mV
VoL Output LOW Voltage (Note 2.) —1810 | -1705 | —1620 | —1810 | —1745 | —1620 | -1810 | —1740 [ -1620 | mV
VIH Input HIGH Voltage -1165 | 950 | 880 | —1165 | -880 | —880 | —1165 | —-880 | —880 mV
ViL Input LOW Voltage —1810 | 1700 | —1475 | —1810 | —1475 | —1475 | 1810 | —1475 | —1475 | mV
IIH Input HIGH Current 150 150 150 A
L Input LOW Current 0.5 0.3 0.5 0.25 0.5 0.2 A

NOTE: Devices are designed to meet the DC specifications shown in the above table, after thermal equilibrium has been established. The
circuit is in a test socket or mounted on a printed circuit board and transverse air flow greater than 500 Ifpm is maintained.

1. Input and output parameters vary 1:1 with Vcc. VEE can vary +0.46 V/-0.8 V.

2. Outputs are terminated through a 50 ohm resistor to Vgc—2 volts.

http://onsemi.com
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MC10E016, MC100E016

AC CHARACTERISTICS Vocx=5.0 V; VEE=0.0V or Vgox= 0.0 V; VEg=-5.0 V (Note 1.)

0°C 25°C 85°C
Symbol Characteristic Min Typ | Max | Min Typ | Max | Min Typ | Max | Unit
fMAX Maximum Toggle Frequency TBD TBD TBD GHz
fcouNT | Max. Count Frequency 700 | 900 700 | 900 700 | 900 MHz
tPLH Propagation Delay to Output ps
tPHL CLKto Q 600 | 725 | 1000 [ 600 | 725 | 1000 | 600 | 725 | 1000
MR to Q 600 | 775 | 1000 [ 600 | 775 | 1000 | 600 | 775 | 1000
CLKto TC 550 | 775 | 900 | 550 | 775 | 900 | 550 | 775 | 1050
MR to TC 625 | 775 | 1000 | 625 | 775 | 1000 | 625 | 775 | 1000
ts Setup Time (to CLK +) ps
Pn 150 | —-30 150 | —30 150 | —30
CE 600 | 400 600 | 400 600 | 400
PE 600 | 400 600 | 400 600 | 400
TCLD 500 | 300 500 | 300 500 | 300
th Hold Time (to CLK +)
Pn 350 100 350 100 350 100
CE 0 —400 0 —400 0 - 400
PE 0 —-400 0 —-400 0 - 400
TCLD 100 [-300 100 [-300 100 |[-300
tRR Reset Recovery Time 900 700 900 700 900 700 ps
tpw Minimum Pulse Width ps
CLK, MR 400 400 400
tITTER | Cycle—to—Cycle Jitter TBD TBD TBD ps
tr Rise/Fall Times ps
tf (20 - 80%) 300 | 510 | 800 | 300 [ 510 | 800 | 300 | 510

1. 10 Series: VEg can vary +0.46 V /-0.06 V.
100 Series: VEE can vary +0.46 V/-0.8 V.

FUNCTION TABLE
Function | PE CE MR TCLD CLK |P7-P4 P3 P2 P1 PO |Q7-Q4 Q3 Q2 Q1 Qo TC
Load L X L X z H H H L L H H H L L H
Count H L L L Z X X X X X H H H L H H
H L L L Z X X X X X H H H H L H
H L L L Y4 X X X X X H H H H H L
H L L L Y4 X X X X X L L L L L H
Load L X L X Y4 H H H L L H H H L L H
Hold H H L X Y4 X X X X X H H H L L H
H H L X Z X X X X X H H H L L H
Load On H L L H Y4 H L H H L H H H L H H
Terminal H L L H Y4 H L H H L H H H H L H
Count H L L H Z H L H H L H H H H H L
H L L H Y4 H L H H L H L H H L H
H L L H Y4 H L H H L H L H H H H
H L L H Y4 H L H H L H H L L L H
Reset X X H X X X X X X X L L L L L H

http://onsemi.com
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MC10E016, MC100E016

Applications Information

Cascading Multiple E016 Devices

For applications which call for larger than 8-bit counters
multiple EO16s can be tied together to achieve very wide bit
width counters. The active low terminal count (TC) output
and count enable input (CE) greatly facilitate the cascading
of EO16 devices. Two E016s can be cascaded without the
need for external gating, however for counters wider than 16
bits external OR gates are necessary for cascade
implementations.

Figure 1 below pictorially illustrates the cascading of 4
E016s to build a 32-bit high frequency counter. Note the
E101 gates used to OR the terminal count outputs of the
lower order EO16s to control the counting operation of the
higher order bits. When the terminal count of the preceding
device (or devices) goes low (the counter reaches an all 1s
state) the more significant EO16 is set in its count mode and
will count one binary digit upon the next positive clock
transition. In addition, the preceding devices will also count
one bit thus sending their terminal count outputs back to a

high state disabling the count operation of the more
significant counters and placing them back into hold modes.
Therefore, for an E016 in the chain to count, all of the lower
order terminal count outputs must be in the low state. The bit
width of the counter can be increased or decreased by simply
adding or subtracting E016 devices from Figure 1 and
maintaining the logic pattern illustrated in the same figure.

The maximum frequency of operation for the cascaded
counter chain is set by the propagation delay of the TC
output and the necessary setup time of the CE input and the
propagation delay through the OR gate controlling it (for
16-bit counters the limitation is only the TC propagation
delay and the CE setup time). Figure 1 shows ELO1 gates
used to control the count enable inputs, however, if the
frequency of operation is lower a slower, ECL OR gate can
be used. Using the worst case guarantees for these
parameters from the ECLinPS data book, the maximum
count frequency for a greater than 16-bit counter is SOOMHz
and that for a 16-bit counter is 625MHz.

LOAD ©
Q0 ->Q7 Q0 ->Q7 Q0 ->Q7 Qo ->Q7
L L L L
L0 — CE PE CE PE CE PE CE PE
E016 E016 E016 E016
LSB MSB
>ck TC > ck  TC — > ClK  TC CLK TC
[TTTTTTT (T m (TTTETT @' (T
PO -> P7 PO -> P7 PO -> P7 PO -> P7
CLOCK ©

Figure 1. 32-Bit Cascaded E016 Counter

http://onsemi.com
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MC10E016, MC100E016

Applications Information (continued)

Note that this assumes the trace delay between the TC
outputs and the CE inputs are negligible. If this is not the
case estimates of these delays need to be added to the
calculations.

Programmable Divider

The E016 has been designed with a control pin which
makes it ideal for use as an 8-bit programmable divider. The
TCLD pin (load on terminal count) when asserted reloads
the data present at the parallel input pin (Pn’s) upon reaching
terminal count (an all 1s state on the outputs). Because this
feedback is built internal to the chip, the programmable
division operation will run at very nearly the same frequency
as the maximum counting frequency of the device. Figure 2
below illustrates the input conditions necessary for utilizing
the E016 as a programmable divider set up to divide by 113.

H L L L H H H H

P7 P6 P5 P4 P3 P2 Pl PO
H— PE
L— CE
H — TCLD -
T
—>| CLK
Q7 06 Q5 Q4 Q3 Q2 QI QO

EERRERE

Figure 2. Mod 2 to 256 Programmable Divider

To determine what value to load into the device to
accomplish the desired division, the designer simply
subtracts the binary equivalent of the desired divide ratio
from the binary value for 256. As an example for a divide
ratio of 113:

Pn’s =256 — 113 = 8F16 = 1000 1111

Load 1001 0000 1001 0001

1111 1100

T NI (I NIV NIV AV W NIV NIV N

where:

PO =LSB and P7 = MSB

Forcing this input condition as per the setup in Figure 2
will result in the waveforms of Figure 3. Note that the TC
output is used as the divide output and the pulse duration is
equal to a full clock period. For even divide ratios, twice the
desired divide ratio can be loaded into the E016 and the TC
output can feed the clock input of a toggle flip flop to create
a signal divided as desired with a 50% duty cycle.

Table 1. Preset Values for Various Divide Ratios

Divide Preset Data Inputs
Ratio P7 P6 P5 P4 P3 P2 Pt PO
2 H H H H H H H L
3 H H H H H H L H
4 H H H H H H L L
5 H H H H H L H H
L] L] L] L] L] L] L] L] L]
L] L] L] L] L] L] L] L] L]
112 H L L H L L L L
113 H L L L H H H H
114 H L L L H H H L
L] L] L] L] L] L] L] L] L]
L] L] L] L] L] L] L] L] L]
254 L L L L L L H L
255 L L L L L L L H
256 L L L L L L L L

A single E016 can be used to divide by any ratio from 2
to 256 inclusive. If divide ratios of greater than 256 are
needed multiple EQ16s can be cascaded in a manner similar
to that already discussed. When E016s are cascaded to build
larger dividers the TCLD pin will no longer provide a means
for loading on terminal count. Because one does not want to
reload the counters until all of the devices in the chain have
reached terminal count, external gating of the TC pins must
be used for multiple EQ16 divider chains.

1111 1101

1111 1110 111 1111 Load

DIVIDE BY 113

r
1/

Figure 3. Divide by 113 E016 Programmable Divider Waveforms

vwvw.DataSheet4U.com
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MC10E016, MC100E016

Applications Information (continued)

OUTO——@-{;_
Q0 ->Q7 Q0->Q7 Q0 ->Q7 Q0 ->Q7
LLLIIL LI LLLILL LLLILL
L0 0— CE PE CE PE CE PE CE PE
EO16 EO016 EO16 EO16
LSB MSB
> ok TC — > ClK T — > Clk  TC > ok TC
FETTTTTT FETTTTT w (TTTETTT @ (TTTETTT
PO -> P7 PO ->P7 PO ->P7 PO -> P7
CLOCK
O *

Figure 4. 32-Bit Cascaded E016 Programmable Divider

Figure 4 on the following page shows a typical block
diagram of a 32-bit divider chain. Once again to maximize
the frequency of operation ELO1 OR gates were used. For
lower frequency applications a slower OR gate could
replace the ELO1. Note that for a 16-bit divider the (OR;
function feeding the PE (program enable) input CANNOT
be replaced by a wire OR tie as the TC output of the least
significant EO16 must also feed the CE input of the most
significant E016. If the two TC outputs were OR tied the
cascaded count operation would not operate properly.
Because in the cascaded form the PE feedback is external
and requires external gating, the maximum frequency of
operation will be significantly less than the same operation
in a single device.

Maximizing E016 Count Frequency

The E016 device produces 9 fast transitioning single
ended outputs, thus VC(C noise can become significant in
situations where all of the outputs switch simultaneously in
the same direction. This VC(C noise can negatively impact
the maximum frequency of operation of the device. Since
the device does not need to have the Q outputs terminated to
count properly, it is recommended that if the outputs are not
going to be used in the rest of the system they should be left
unterminated. In addition, if only a subset of the Q outputs
are used in the system only those outputs should be
terminated. Not terminating the unused outputs will not only
cut down the VC noise generated but will also save in total
system power dissipation. Following these guidelines will
allow designers to either be more aggressive in their designs
or provide them with an extra margin to the published data
book specifications.

vwvw.DataSheet4U.com
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MC10E016, MC100E016

r— a r— - A
290 —>0>
| Driver | | Receiver |
| Device | Device |
| E Qb > | E Db > |
| R, |
50Q 50 Q
VT

V11 = Vcoc-20V

Figure 5. Typical Termination for Output Driver and Device Evaluation
(See Application Note AND8020 — Termination of ECL Logic Devices.)

Resource Reference of Application Notes

AN1404
AN1405
AN1406
AN1503
AN1504
AN1568
AN1596
AN1650
AN1672
AND8001
AND8002
AND8020

ECLInPS Circuit Performance at Non—Standard V|H Levels
ECL Clock Distribution Techniques

Designing with PECL (ECL at +5.0 V)

ECLinPS 1/0O SPICE Modeling Kit

Metastability and the ECLIinPS Family

Interfacing Between LVDS and ECL

ECLinPS Lite Translator ELT Family SPICE I/O Model Kit
Using Wire—OR Ties in ECLInPS Designs

The ECL Translator Guide

Odd Number Counters Design

Marking and Date Codes

Termination of ECL Logic Devices

http://onsemi.com
22



MC10E101, MC100E101

5V ECL Quad 4-Input
OR/NOR Gate

The MC10E/100E101 is a quad 4-input OR/NOR gate.
The 100 Series contains temperature compensation.

® 500 ps Max. Propagation Delay

® PECL Mode Operating Range: Vcc=4.2Vt0 5.7V
with VEE=0V

o NECL Mode Operating Range: Vcc=0V
with VEE=—4.2Vto 5.7V

® Internal Input Pulldown Resistors

e ESD Protection: >2 KV HBM, > 200 V MM

® Meets or Exceeds JEDEC Spec EIA/JESD78 IC Latchup Test

® Moisture Sensitivity Level 1

For Additional Information, see Application Note AND8003/D

® Flammability Rating: UL-94 code V-0 @ 1/8”,
Oxygen Index 28 to 34

® Transistor Count = 115 devices

© Semiconductor Components Industries, LLC, 2000

October, 2000 — Rev. 3
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MC10E101, MC100E101

LOGIC DIAGRAM AND PINOUT ASSIGNMENT

LOGIC DIAGRAM

D3a D3p D3c DadVcco Q3 Qs Doa —L_\
1 [ M [ [ M Dob Qg
%5 24 23 22 2 20 19 o0 # -
_ c 0
D 2% 18 Qo
24 [ I Dod
Doc (o7 17[] @ D1a_L\
Dop [|o8 16]] voe P1b a1
D1c Q1
vee [0 Pinout: 28-Lead PLCC sl o Dug !
EE (Top View) 1
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5 Dad
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LI JtJLJtJ tJt4d b _3
Dib Dia Dod Doc Dob Doa Vcco D3° U
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* All Vo and Voo pins are tied together on the die.
Warning: All Vcc, Vcco, and VEE pins must be externally
connected to Power Supply to guarantee proper operation.
PIN DESCRIPTION
PIN FUNCTION
Doa — D3q ECL Data Inputs
Qp-Q3,Qp-Qgz | ECL Differential Outputs
Vce, Veco Positive Supply
VEE Negative Supply
MAXIMUM RATINGS (Note 1.)
Symbol Parameter Condition 1 Condition 2 Rating Units
\ele PECL Mode Power Supply VEE=0V 8 Vv
VEE NECL Mode Power Supply Vcc=0V -8 \
\ PECL Mode Input Voltage VEE=0V Vi< Vce 6 \
NECL Mode Input Voltage Vcc=0V V| > VEE -6 Vv
lout Output Current Continuous 50 mA
Surge 100 mA
TA Operating Temperature Range O0to +85 °C
Tstg Storage Temperature Range —65 to +150 °C
0JA Thermal Resistance (Junction to Ambient) 0 LFPM 28 PLCC 63.5 °C/W
500 LFPM 28 PLCC 43.5 °C/W
6Jc Thermal Resistance (Junction to Case) std bd 28 PLCC 22 to 26 °C/W
VEE PECL Operating Range 42t05.7 \
NECL Operating Range -5.7t0-4.2 \
Tsol Wave Solder <2to 3 sec @ 248°C 265 °C

1. Maximum Ratings are those values beyond which device damage may occur.
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MC10E101, MC100E101

10E SERIES PECL DC CHARACTERISTICS Vccy=5.0 V; VEE= 0.0 V (Note 1.)

0°C 25°C 85°C
Symbol Characteristic Min Typ Max Min Typ Max Min Typ Max | Unit
IEE Power Supply Current 30 36 30 36 30 36 mA
VOH Output HIGH Voltage (Note 2.) 3980 | 4070 | 4160 | 4020 | 4105 | 4190 | 4090 | 4185 | 4280 | mV
VoL Output LOW Voltage (Note 2.) 3050 | 3210 | 3370 | 3050 | 3210 | 3370 | 3050 | 3227 | 3405 | mV
VIH Input HIGH Voltage 3830 | 3995 | 4160 | 3870 | 4030 | 4190 | 3940 | 4110 | 4280 | mV
ViL Input LOW Voltage 3050 | 3285 | 3520 | 3050 | 3285 | 3520 | 3050 | 3302 | 3555 | mV
IIH Input HIGH Current 150 150 150 A
L Input LOW Current 0.5 0.3 0.5 0.25 0.3 0.2 uA

NOTE: Devices are designed to meet the DC specifications shown in the above table, after thermal equilibrium has been established. The
circuit is in a test socket or mounted on a printed circuit board and transverse air flow greater than 500 Ifpm is maintained.

1. Input and output parameters vary 1:1 with Vcc. VEE can vary +0.46 V/—-0.06 V.

2. Outputs are terminated through a 50 ohm resistor to%/cc—Z volts.

10E SERIES NECL DC CHARACTERISTICS Vcy= 0.0 V; VEE=-5.0 V (Note 1.)

0°C 25°C 85°C
Symbol Characteristic Min Typ Max Min Typ Max Min Typ Max | Unit
IEE Power Supply Current 30 36 30 36 30 36 mA
VOH Output HIGH Voltage (Note 2.) —1020 | 930 | -840 | 980 | 895 | 810 | 910 | —815 | —720 mV
VoL Output LOW Voltage (Note 2.) —1950 | 1790 | —1630 [ —1950 | —1790 | —1630 [ 1950 | —1773 [ -1595 | mV
VIH Input HIGH Voltage —1170 | —1005 | -840 | —-1130 | —-970 | 810 | —1060 | —-890 | —720 mV
VL Input LOW Voltage —1950 | —1715 | —1480 | —1950 | —1715 | —1480 | —1950 | —1698 | —1445 | mV
IIH Input HIGH Current 150 150 150 UA
L Input LOW Current 0.5 0.3 05 | 0.065 0.3 0.2 UA

NOTE: Devices are designed to meet the DC specifications shown in the above table, after thermal equilibrium has been established. The
circuit is in a test socket or mounted on a printed circuit board and transverse air flow greater than 500 Ifpm is maintained.

1. Input and output parameters vary 1:1 with Vgc. VEE can vary +0.46 V /—0.06 V.

2. Outputs are terminated through a 50 ohm resistor to Vgc—2 volts.

100E SERIES PECL DC CHARACTERISTICS Vccy=5.0 V; VEE=0.0 V (Note 1.)

0°C 25°C 85°C
Symbol Characteristic Min Typ Max Min Typ Max Min Typ Max Unit
IEE Power Supply Current 30 36 30 36 35 42 mA
VOH Output HIGH Voltage (Note 2.) 3975 | 4050 | 4120 | 3975 | 4050 | 4120 | 3975 | 4050 | 4120 mV
VoL Output LOW Voltage (Note 2.) 3190 | 3295 | 3380 | 3190 | 3255 | 3380 [ 3190 | 3260 | 3380 mV
VIH Input HIGH Voltage 3835 | 4050 | 4120 | 3835 | 4120 | 4120 | 3835 | 4120 | 4120 mV
ViL Input LOW Voltage 3190 | 3300 | 3525 | 3190 | 3525 | 3525 [ 3190 | 3525 | 3525 mV
IIH Input HIGH Current 150 150 150 uA
L Input LOW Current 0.5 0.3 0.5 0.25 0.5 0.2 uA

NOTE: Devices are designed to meet the DC specifications shown in the above table, after thermal equilibrium has been established. The
circuit is in a test socket or mounted on a printed circuit board and transverse air flow greater than 500 Ifpm is maintained.

1. Input and output parameters vary 1:1 with Vcc. VEE can vary +0.46 V/-0.8 V.

2. Outputs are terminated through a 50 ohm resistor to Vgc—2 volts.

100E SERIES NECL DC CHARACTERISTICS Vgcy=0.0 V; VEE=-5.0 V (Note 1.)

0°C 25°C 85°C
Symbol Characteristic Min Typ Max Min Typ Max Min Typ Max | Unit
IEE Power Supply Current 30 36 30 36 35 42 mA
VOH Output HIGH Voltage (Note 2.) —1025 | 950 | —880 |—-1025 | —950 | —880 [-1025 | —950 | -880 | mV
VoL Output LOW Voltage (Note 2.) —1810 [ -1705 | —1620 | —1810 | —1745 | —1620 | -1810 | —1740 | -1620 | mV
VIH Input HIGH Voltage —1165 | 950 | 880 | —1165 [ -880 | —880 | —1165 | -880 | —880 [ mV
ViL Input LOW Voltage —1810 [ -1700 | —1475 | —1810 | —1475 | —1475 [ 1810 | —1475 | -1475 | mV
IIH Input HIGH Current 150 150 150 A
L Input LOW Current 0.5 0.3 0.5 0.25 0.5 0.2 A

NOTE: Devices are designed to meet the DC specifications shown in the above table, after thermal equilibrium has been established. The
circuit is in a test socket or mounted on a printed circuit board and transverse air flow greater than 500 Ifpm is maintained.

1. Input and output parameters vary 1:1 with Vcc. VEE can vary +0.46 V/-0.8 V.

2..Outputs are terminated through a 50 ohm resistor to%/cc—Z volts.
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MC10E101, MC100E101

AC CHARACTERISTICS Vccy=5.0 V; VEE= 0.0V or Vceoy= 0.0 V; VEgE=-5.0 V (Note 1.)

0°C 25°C 85°C
Symbol Characteristic Min Typ Max Min Typ Max Min Typ Max | Unit
fMAX Maximum Toggle Frequency TBD TBD TBD GHz
tPLH Propagation Delay to Output ps
tPHL DtoQ 200 350 500 200 350 500 200 350 500
tSKEW Within-Device Skew (Note 2.) 50 50 50 ps
tSKEW Within-Gate Skew (Note 3.) 25 25 25
tUTTER | Cycle—to—Cycle Jitter TBD TBD TBD ps
ty Rise/Fall Time ps
t (20 - 80%) 300 380 575 300 380 575 300 380 575

1. 10 Series: VEg can vary +0.46 V/—-0.06 V.
100 Series: VEEg can vary +0.46 V/-0.8 V.
2. Within-device skew is defined as identical transitions on similar paths through a device.
3. Within-gate skew is defined as the variation in propagation delays of a gate when driven from its different inputs.

r— a r— - A
290 —>0>
| Driver | | Receiver |
I Device I Device I
| E Qb > | E Db > |
| R, |
50Q 50 Q
Vi

Figure 1. Typical Termination for Output Driver and Device Evaluation
(See Application Note AND8020 — Termination of ECL Logic Devices.)
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MC10E101, MC100E101

Resource Reference of Application Notes

AN1404
AN1405
AN1406
AN1503
AN1504
AN1568
AN1596
AN1650
AN1672
AND8001
AND8002
AND8020

ECLInPS Circuit Performance at Non—Standard V|H Levels
ECL Clock Distribution Techniques

Designing with PECL (ECL at +5.0 V)

ECLinPS 1/0O SPICE Modeling Kit

Metastability and the ECLIinPS Family

Interfacing Between LVDS and ECL

ECLinPS Lite Translator ELT Family SPICE I/O Model Kit
Using Wire—OR Ties in ECLInPS Designs

The ECL Translator Guide

Odd Number Counters Design

Marking and Date Codes

Termination of ECL Logic Devices
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MC10E104, MC100E104

5V ECL Quint 2-Input
AND/NAND Gate

The MCIOE/I00E104 is a quint 2-input AND/NAND gate. The

function output F is the OR of all five AND gate outputs, while F is the ON Semiconductor™
NOR. The Q outputs need not be terminated if only the F outputs are to be
used. http://onsemi.com
The 100 Series contains temperature compensation. MARKING
® 600 ps Max. Propagation Delay DIAGRAMS
® OR/NOR Function Outputs ooooonn
. f u
° PECL Mode Operating Range: Vcc=42Vt0 5.7V \ E MC10E104FN g
vith VEE= 0V mtfln— g AwLyyww P
e NECL Mode Operating Range: Vcc=0V - E g
with VEE=—4.2Vto-5.7V O a
.ol | Input Pulldown Resi PLCC-28 oS oo
nternal Input Pulldown Resistors FN SUFFIX 28 1
® ESD Protection: >2 KV HBM, > 200 V MM CASE 776
® Meets or Exceeds JEDEC Spec EIA/JESD78 IC Latchup Test | S !
. . A = Assembly Location
® Moisture Sensitivity Level 1 o WL = Wafer Lot i MC100E104FNf
For Additional Information, see Application Note AND8003/D YY = VYear i u
f u
e Flammability Rating: UL-94 code V-0 @ 1/8”, WW = Work Week g AWEYYWW g
Oxygen Index 28 to 34 q ) a
ooooooo
® Transistor Count = 134 devices 281

ORDERING INFORMATION
Device Package Shipping
MC10E104FN PLCC-28 37 Units/Rail

MC10E104FNR2 PLCC-28 500 Units/Reel

MC100E104FN PLCC-28 37 Units/Rail

MC100E104FNR2 | PLCC-28 500 Units/Reel

www.DataSheetdU.com

© Semiconductor Components Industries, LLC, 2000 28 Publication Order Number:
October, 2000 — Rev. 3 MC10E104/D



MC10E104, MC100E104

LOGIC DIAGRAM AND PINOUT ASSIGNMENT

D3a D4b D4a

NC Vcco F F
I I T N I Y N o O

D3p|[ ]
D2a[
D2b|:
VEEe []
D1a[ ]
D1p[]
Doal]

E-N

% 24 28 22 20 19
18] Qa4
17 :l Q4
16[]vee
Pinout: 28-Lead PLCC 15[]Qg
(Top View)
14[]as
1]a:
12 :I Qo
5 6 7 8 10 11

| N I S N )
Dob Vcco Qo Qo

Q1 Vcco

* All Vo and Voo pins are tied together on the die.

Warning: All Vo, Vcco, and VEE pins must be externally
connected to Power Supply to guarantee proper operation.

PIN DESCRIPTION

Doa
Dob

D1a
D1b

Doa
Dob

D3a
D3p

D4a
D4b

LOGIC DIAGRAM

UL

PIN FUNCTION
Doa — D4p ECL Data Inputs
Qp-Q4 ECL AND Outputs
Qo-Q4 ECL NAND Outputs
F ECL OR Output
F ECL NOR Output
Vce, Veco Positive Supply
VEE Negative Supply
NC No Connect

FUNCTION OUTPUTS

F= (Doa*Dop) + (D1a ® D1p) + (D24 * D2p) +
(D3a ® D3p) + (D4a * Dap)

http://onsemi.com
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MC10E104, MC100E104

MAXIMUM RATINGS (Note 1.)

Symbol Parameter Condition 1 Condition 2 Rating Units
\ele PECL Mode Power Supply VEE=0V 8 Vv
VEE NECL Mode Power Supply Vcec=0V -8 \
\ PECL Mode Input Voltage VEE=0V Vi< Vce 6 \
NECL Mode Input Voltage Vcc=0V V| = VEE -6 Vv
lout Output Current Continuous 50 mA
Surge 100 mA
TA Operating Temperature Range O0to +85 °C
Tstg Storage Temperature Range —65 to +150 °C
0JA Thermal Resistance (Junction to Ambient) 0 LFPM 28 PLCC 63.5 °C/W
500 LFPM 28 PLCC 43.5 °C/W
6Jc Thermal Resistance (Junction to Case) std bd 28 PLCC 22 to 26 °C/W
VEE PECL Operating Range 42t05.7 \
NECL Operating Range -5.7t0-4.2 Vv
Tsol Wave Solder <2to 3 sec @ 248°C 265 °C

1. Maximum Ratings are those values beyond which device damage may occur.

10E SERIES PECL DC CHARACTERISTICS Vccy=5.0 V; VEE= 0.0 V (Note 1.)

0°C 25°C 85°C
Symbol Characteristic Min Typ Max Min Typ Max Min Typ Max | Unit
IEE Power Supply Current 38 46 38 46 38 46 mA
VoH Output HIGH Voltage (Note 2.) 3980 | 4070 | 4160 | 4020 | 4105 | 4190 | 4090 | 4185 | 4280 | mV
VoL Output LOW Voltage (Note 2.) 3050/ -3210-1)1 3370}, 3050 | 3210 | 3370 | 3050 | 3227 | 3405 | mV
VIH Input HIGH Voltage 3830 | 3995 | 4160 | 3870 | 4030 | 4190 | 3940 | 4110 | 4280 | mV
ViL Input LOW Voltage 3050 | 3285 | 3520 | 3050 | 3285 | 3520 | 3050 | 3302 | 3555 | mV
IIH Input HIGH Current 200 200 200 LA
L Input LOW Current 0.5 0.3 0.5 0.25 0.3 0.2 uA

NOTE: Devices are designed to meet the DC specifications shown in the above table, after thermal equilibrium has been established. The
circuit is in a test socket or mounted on a printed circuit board and transverse air flow greater than 500 Ifpm is maintained.

1. Input and output parameters vary 1:1 with Vcc. VEE can vary +0.46 V /—0.06 V.

2. Outputs are terminated through a 50 ohm resistor to Vg2 volts.

10E SERIES NECL DC CHARACTERISTICS Vcy= 0.0 V; VEE=-5.0 V (Note 1.)

0°C 25°C 85°C
Symbol Characteristic Min Typ Max Min Typ Max Min Typ Max | Unit
IEE Power Supply Current 38 46 38 46 38 46 mA
VoH Output HIGH Voltage (Note 2.) —1020 | 930 | -840 | —980 | 895 | 810 | 910 | —815 | —720 mV
VoL Output LOW Voltage (Note 2.) —1950 | -1790 | —1630 [ —1950 | —1790 | —1630 | -1950 | —1773 [ -1595 | mV
VIH Input HIGH Voltage —1170 | —1005 | -840 | 1130 | -970 | -810 | -1060 | —-890 | —720 mV
ViL Input LOW Voltage —1950 | -1715 | —1480 [ —1950 | —1715 | —1480 | -1950 | —1698 | —1445 | mV
IIH Input HIGH Current 200 200 200 uA
IR Input LOW Current 0.5 0.3 05 | 0.065 0.3 0.2 UA

NOTE: Devices are designed to meet the DC specifications shown in the above table, after thermal equilibrium has been established. The
circuit is in a test socket or mounted on a printed circuit board and transverse air flow greater than 500 Ifpm is maintained.

1. Input and output parameters vary 1:1 with Vcc. VEE can vary +0.46 V /—0.06 V.

2. Outputs are terminated through a 50 ohm resistor to Vgc—2 volts.
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MC10E104, MC100E104

100E SERIES PECL DC CHARACTERISTICS Vccy=5.0 V; VEE=0.0V (Note 1.)

0°C 25°C 85°C
Symbol Characteristic Min Typ Max Min Typ Max Min Typ Max | Unit
IEE Power Supply Current 38 46 38 46 44 53 mA
VoH Output HIGH Voltage (Note 2.) 3975 | 4050 | 4120 | 3975 | 4050 | 4120 | 3975 | 4050 | 4120 | mV
VoL Output LOW Voltage (Note 2.) 3190 | 3295 | 3380 | 3190 | 3255 | 3380 | 3190 | 3260 | 3380 | mV
VIH Input HIGH Voltage 3835 | 4050 | 4120 | 3835 | 4120 | 4120 | 3835 | 4120 | 4120 mV
ViL Input LOW Voltage 3190 | 3300 | 3525 | 3190 | 3525 | 3525 | 3190 | 3525 | 3525 | mV
IIH Input HIGH Current 200 200 200 A
L Input LOW Current 0.5 0.3 0.5 0.25 0.5 0.2 A

NOTE: Devices are designed to meet the DC specifications shown in the above table, after thermal equilibrium has been established. The
circuit is in a test socket or mounted on a printed circuit board and transverse air flow greater than 500 Ifpm is maintained.

1. Input and output parameters vary 1:1 with Vcc. VEE can vary +0.46 V/-0.8 V.

2. Outputs are terminated through a 50 ohm resistor to Vgc—2 volts.

100E SERIES NECL DC CHARACTERISTICS Vicy=0.0 V; VEE=-5.0 V (Note 1.)

0°C 25°C 85°C
Symbol Characteristic Min Typ Max Min Typ Max Min Typ Max | Unit
IEE Power Supply Current 38 46 38 46 44 53 mA
VoH Output HIGH Voltage (Note 2.) —1025 | 950 | —880 |—1025 | 950 | —880 |[-1025 | —950 | —880 mV
VoL Output LOW Voltage (Note 2.) —1810 | -1705 | —1620 | —1810 | —1745 | —1620 | -1810 | —1740 [ -1620 | mV
VIH Input HIGH Voltage -1165 | 950 | 880 | —1165 | -880 | —880 | —1165 | —-880 | —880 mV
ViL Input LOW Voltage —1810 | 1700 | —1475 | —1810 | —1475 | —1475 | 1810 | —1475 | —1475 | mV
IIH Input HIGH Current 200 200 200 UA
L Input LOW Current 0.5 0.3 0.5 0.25 0.5 0.2 A

NOTE: Devices are designed to meet the DC specifications shown in the above table, after thermal equilibrium has been established. The
circuit is in a test socket or mounted on a printed circuit board and transverse air flow greater than 500 Ifpm is maintained.

1. Input and output parameters vary 1:1 with Vcc. VEE can vary +0.46 V/-0.8 V.

2. Outputs are terminated through a 50 ohm resistor to Vgc—2 volts.

AC CHARACTERISTICS Vciy=5.0 V; VEE= 0.0V or Vcgoy= 0.0 V; VEE=-5.0 V (Note 1.)

0°C 25°C 85°C
Symbol Characteristic Min Typ Max Min Typ Max Min Typ Max | Unit
fMAX Maximum Toggle Frequency TBD TBD TBD GHz
tPLH Propagation Delay to Output ps
tPHL DtoQ 225 385 600 225 385 600 225 385 600
DtoF 500 725 | 1000 | 500 725 | 1000 | 500 725 | 1000
tSKEW Within-Device Skew (Note 2.) ps
DtoQ 75 75 75
tUTTER | Cycle—to—Cycle Jitter TBD TBD TBD ps
tr Rise/Fall Times ps
t (20 - 80%)
275 425 700 275 425 700 275 425 700
F 300 475 700 300 475 700 300 475 700

1. 10 Series: VEg can vary +0.46 V /-0.06 V.
100 Series: VEg can vary +0.46 V/-0.8 V.
2. Within-device skew is defined as identical transitions on similar paths through a device.
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MC10E104, MC100E104

r— a r— - A
290 —>0>
| Driver | | Receiver |
| Device | Device |
| E Qb > | E Db > |
| R, |
50Q 50 Q
VT

V11 = Vcoc-20V

Figure 1. Typical Termination for Output Driver and Device Evaluation
(See Application Note AND8020 — Termination of ECL Logic Devices.)

Resource Reference of Application Notes

AN1404
AN1405
AN1406
AN1503
AN1504
AN1568
AN1596
AN1650
AN1672
AND8001
AND8002
AND8020

ECLInPS Circuit Performance at Non—Standard V|H Levels
ECL Clock Distribution Techniques

Designing with PECL (ECL at +5.0 V)

ECLInPS 1/0 SPICE Modeling Kit

Metastability and the ECLIinPS Family

Interfacing Between LVDS and ECL

ECLinPS Lite Translator ELT Family SPICE I/O Model Kit
Using Wire—OR Ties in ECLInPS Designs

The ECL Translator Guide

Odd Number Counters Design

Marking and Date Codes

Termination of ECL Logic Devices
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MC10E107, MC100E107

5V ECL Quint 2-Input
XOR/XNOR Gate

The MCI0E/100E107 is a quint 2-input XOR/XNOR gate. The function

output F is the OR of all five XOR outputs, while F is the NOR. The Q ON Semiconductor™
outputs need not be terminated if only the F outputs are to be used. )
The 100 Series contains temperature compensation. http://onsemi.com
® 600 ps Max. Propagation Delay MARKING
® OR/NOR Function Outputs DIAGRAMS
® PECL Mode Operating Range: Vcc=4.2Vt0 5.7V d 5
i = O 3
with VEE=0V \ § MC10E107FN 2
® NECL Mode Operating Range: Vcc=0V mttlh= E AWLYYWW g
with VEE=4.2Vto-5.7V g ul
g u
® Internal Input Pulldown Resistors PLCC-28 I = N
. FN SUFFIX 58 1
e ESD Protection: >2 KV HBM, > 200 V MM CASE 776
® Meets or Exceeds JEDEC Spec EIA/JESD78 IC Latchup Test nonnnnn
® Moisture Sensitivity Level 1 A~ =Assembly Location [ =
- . . WL = Wafer Lot g =
For Additional Information, see Application Note AND8003/D YY = Year E MC100E1 O7FN§
® Flammability Rating: UL-94 code V-0 @ 1/8”, WW = Work Week E AWLYYWW g
Oxygen Index 28 to 34 g u
[)
® Transistor Count = 140 devices _““;ﬁ'“w

ORDERING INFORMATION
Device Package Shipping
MC10E107FN PLCC-28 37 Units/Rail

MC10E107FNR2 PLCC-28 500 Units/Reel
MC100E107FN PLCC-28 37 Units/Rail

MC100E107FNR2 | PLCC-28 500 Units/Reel

vwvw.DataSheet4U.com

© Semiconductor Components Industries, LLC, 2000 33 Publication Order Number:
October, 2000 — Rev. 3 MC10E107/D



LOGIC DIAGRAM AND PINOUT ASSIGNMENT

MC10E107, MC100E107

LOGIC DIAGRAM

[

Dga Dap Dsa NCVcco F F
1 M 4
2% 24 23 22 21 20 19
D3p []26 18] Qg
D
D2a [o7 17[] Q4 D0a
0b
Db o8 16[] vec
. _ D1a
Vee [|0 Pinout: 28-Lead PLCC 15[] Q3
(Top View) D1p
_ D
D1p []s 13[] @ Dza
2b
Doa [ 12[] @
D
5 6 7 8 10 1 3a
TJ [ J J J LT CJ ] D3p
Dob Vcco Qo Qo Q@1 Q1 Veco
* All Vo and Voo pins are tied together on the die. D4a
D4p

Warning: All Vo, Vcco, and VEE pins must be externally

connected to Power Supply to guarantee proper operation.

PIN DESCRIPTION

PIN FUNCTION
Doa — D4p ECL Data Inputs
Qp-Q4 ECL XOR Outputs
Qo-Q4 ECL XNOR Outputs
F ECL OR Output
F ECL NOR Output
Vce, Veco Positive Supply
VEE Negative Supply
NC No Connect

FUNCTION OUTPUTS

F = (Doa ©® Dop) + (D1a ® D1p) (D2a ® Dop) +
(D3a ® D3p) + (Dag ® Dap)

http://onsemi.com
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MC10E107, MC100E107

MAXIMUM RATINGS (Note 1.)

Symbol Parameter Condition 1 Condition 2 Rating Units
\ele PECL Mode Power Supply VEE=0V 8 Vv
VEE NECL Mode Power Supply Vcec=0V -8 \
\ PECL Mode Input Voltage VEE=0V Vi< Vce 6 \
NECL Mode Input Voltage Vcc=0V V| = VEE -6 Vv
lout Output Current Continuous 50 mA
Surge 100 mA
TA Operating Temperature Range O0to +85 °C
Tstg Storage Temperature Range —65 to +150 °C
0JA Thermal Resistance (Junction to Ambient) 0 LFPM 28 PLCC 63.5 °C/W
500 LFPM 28 PLCC 43.5 °C/W
6Jc Thermal Resistance (Junction to Case) std bd 28 PLCC 22 to 26 °C/W
VEE PECL Operating Range 42t05.7 \
NECL Operating Range -5.7t0-4.2 Vv
Tsol Wave Solder <2to 3 sec @ 248°C 265 °C

1. Maximum Ratings are those values beyond which device damage may occur.

10E SERIES PECL DC CHARACTERISTICS Vccy=5.0 V; VEE= 0.0 V (Note 1.)

0°C 25°C 85°C
Symbol Characteristic Min Typ Max Min Typ Max Min Typ Unit
IEE Power Supply Current 42 50 42 50 42 50 mA
VoH Output HIGH Voltage (Note 2.) 3980 | 4070 | 4160 | 4020 | 4105 | 4190 | 4090 | 4185 | 4280 | mV
VoL Output LOW Voltage (Note 2.) 3050/ -3210-1)1 3370}, 3050 | 3210 | 3370 | 3050 | 3227 | 3405 | mV
VIH Input HIGH Voltage 3830 | 3995 | 4160 | 3870 | 4030 | 4190 | 3940 | 4110 | 4280 | mV
ViL Input LOW Voltage 3050 | 3285 | 3520 | 3050 | 3285 | 3520 | 3050 | 3302 | 3555 | mV
IIH Input HIGH Current 200 200 200 LA
L Input LOW Current 0.5 0.3 0.5 0.25 0.3 0.2 uA

NOTE: Devices are designed to meet the DC specifications shown in the above table, after thermal equilibrium has been established. The
circuit is in a test socket or mounted on a printed circuit board and transverse air flow greater than 500 Ifpm is maintained.

1. Input and output parameters vary 1:1 with Vcc. VEE can vary +0.46 V /—0.06 V.

2. Outputs are terminated through a 50 ohm resistor to Vg2 volts.

10E SERIES NECL DC CHARACTERISTICS Vcy= 0.0 V; VEE=-5.0 V (Note 1.)

0°C 25°C 85°C
Symbol Characteristic Min Typ Max Min Typ Max Min Typ Max | Unit
IEE Power Supply Current 42 50 42 50 42 50 mA
VoH Output HIGH Voltage (Note 2.) —1020 | 930 | -840 | —980 | 895 | 810 | 910 | —815 | —720 mV
VoL Output LOW Voltage (Note 2.) —1950 | -1790 | —1630 [ —1950 | —1790 | —1630 | -1950 | —1773 [ -1595 | mV
VIH Input HIGH Voltage —1170 | —1005 | -840 | 1130 | -970 | -810 | -1060 | —-890 | —720 mV
ViL Input LOW Voltage —1950 | -1715 | —1480 [ —1950 | —1715 | —1480 | -1950 | —1698 | —1445 | mV
IIH Input HIGH Current 200 200 200 uA
IR Input LOW Current 0.5 0.3 05 | 0.065 0.3 0.2 UA

NOTE: Devices are designed to meet the DC specifications shown in the above table, after thermal equilibrium has been established. The
circuit is in a test socket or mounted on a printed circuit board and transverse air flow greater than 500 Ifpm is maintained.

1. Input and output parameters vary 1:1 with Vcc. VEE can vary +0.46 V /—0.06 V.

2. Outputs are terminated through a 50 ohm resistor to Vgc—2 volts.
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MC10E107, MC100E107

100E SERIES PECL DC CHARACTERISTICS Vccy=5.0 V; VEE=0.0V (Note 1.)

0°C 25°C 85°C
Symbol Characteristic Min Typ Max Min Typ Max Min Typ Max | Unit
IEE Power Supply Current 42 50 42 50 48 58 mA
VoH Output HIGH Voltage (Note 2.) 3975 | 4050 | 4120 | 3975 | 4050 | 4120 | 3975 | 4050 | 4120 | mV
VoL Output LOW Voltage (Note 2.) 3190 | 3295 | 3380 | 3190 | 3255 | 3380 | 3190 | 3260 | 3380 | mV
VIH Input HIGH Voltage 3835 | 4050 | 4120 | 3835 | 4120 | 4120 | 3835 | 4120 | 4120 mV
ViL Input LOW Voltage 3190 | 3300 | 3525 | 3190 | 3525 | 3525 | 3190 | 3525 | 3525 | mV
IIH Input HIGH Current 200 200 200 A
L Input LOW Current 0.5 0.3 0.5 0.25 0.5 0.2 A

NOTE: Devices are designed to meet the DC specifications shown in the above table, after thermal equilibrium has been established. The
circuit is in a test socket or mounted on a printed circuit board and transverse air flow greater than 500 Ifpm is maintained.

1. Input and output parameters vary 1:1 with Vcc. VEE can vary +0.46 V/-0.8 V.

2. Outputs are terminated through a 50 ohm resistor to Vgc—2 volts.

100E SERIES NECL DC CHARACTERISTICS Vicy=0.0 V; VEE=-5.0 V (Note 1.)

0°C 25°C 85°C
Symbol Characteristic Min Typ Max Min Typ Max Min Typ Max | Unit
IEE Power Supply Current 42 50 42 50 48 58 mA
VoH Output HIGH Voltage (Note 2.) —1025 | 950 | —880 |—1025 | 950 | —880 |[-1025 | —950 | —880 mV
VoL Output LOW Voltage (Note 2.) —1810 | -1705 | —1620 | —1810 | —1745 | —1620 | -1810 | —1740 [ -1620 | mV
VIH Input HIGH Voltage -1165 | 950 | 880 | —1165 | -880 | —880 | —1165 | —-880 | —880 mV
ViL Input LOW Voltage —1810 | 1700 | —1475 | —1810 | —1475 | —1475 | 1810 | —1475 | —1475 | mV
IIH Input HIGH Current 200 200 200 UA
L Input LOW Current 0.5 0.3 0.5 0.25 0.5 0.2 A

NOTE: Devices are designed to meet the DC specifications shown in the above table, after thermal equilibrium has been established. The
circuit is in a test socket or mounted on a printed circuit board and transverse air flow greater than 500 Ifpm is maintained.

1. Input and output parameters vary 1:1 with Vcc. VEE can vary +0.46 V/-0.8 V.

2. Outputs are terminated through a 50 ohm resistor to Vgc—2 volts.

AC CHARACTERISTICS Vciy=5.0 V; VEE= 0.0V or Vcgoy= 0.0 V; VEE=-5.0 V (Note 1.)

0°C 25°C 85°C

Symbol Characteristic Min Typ Max Min Typ Max Min Typ Max | Unit
fMAX Maximum Toggle Frequency TBD TBD TBD GHz
tPLH Propagation Delay to Output ps
tPHL DtoQ| 250 410 600 250 410 600 250 410 600

DtoF | 500 725 | 1000 | 500 725 100 500 725 | 1000
tSKEW Within-Device Skew ps

D to Q (Note 2.) 75 75 75

tUITTER | Cycle—to—Cycle Jitter TBD TBD TBD ps
tr Rise/Fall Times ps
tf (20 - 80%)

275 450 700 275 450 700 275 450 700
F1 300 475 700 300 475 700 300 475 700

1. 10 Series: VEE can vary +0.46 V/—0.06 V.
100 Series: VEg can vary +0.46 V/-0.8 V.
2. Within-device skew is defined as identical transitions on similar paths through a device.
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MC10E107, MC100E107

r— a r— - A
290 —>0>
| Driver | | Receiver |
| Device | Device |
| E Qb > | E Db > |
| R, |
50Q 50 Q
VT

V11 = Vcoc-20V

Figure 1. Typical Termination for Output Driver and Device Evaluation
(See Application Note AND8020 — Termination of ECL Logic Devices.)
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MC10E111, MC100E111

5V ECL 1:9 Differential
Clock Driver

The MCI10E/100E111 is a low skew 1-to-9 differential driver,
designed with clock distribution in mind. It accepts one signal input,
which can be either differential or else single-ended if the VBB output
is used. The signal is fanned out to 9 identical differential outputs. An
enable input is also provided. A HIGH disables the device by forcing
all Q outputs LOW and all Q outputs HIGH.

The device is specifically designed, modeled and produced with low
skew as the key goal. Optimal design and layout serve to minimize
gate to gate skew within-device, and empirical modeling is used to
determine process control limits that ensure consistent tpd
distributions from lot to lot. The net result is a dependable, guaranteed
low skew device.

To ensure that the tight skew specification is met it is necessary that
both sides of the differential output are terminated into 50 €, even if
only one side is being used. In most applications, all nine differential
pairs will be used and therefore terminated. In the case where fewer
than nine pairs are used, it is necessary to terminate at least the output
pairs on the same package side (i.e. sharing the same VCC(Q) as the
pair(s) being used on that side, in order to maintain minimum skew.
Failure to do this will result in small degradations of propagation delay
(on the order of 10-20 ps) of the output(s) being used which, while not
being catastrophic to most designs, will mean a loss of skew margin.

The VBB pin, an internally generated voltage supply, is available to
this device only. For single-ended input conditions, the unused
differential input is connected to VBB as a switching reference voltage.
VBB may also rebias AC coupled inputs. When used, decouple VBB
and Vc via a 0.01 uF capacitor and limit current sourcing or sinking
to 0.5 mA. When not used, VBB should be left open.

The 100 Series contains temperature compensation.

® Guaranteed Skew Spec

e Differential Design

e VBB Output

® PECL Mode Operating Range: Vcc=4.2V t0 5.7V
with VEE=0V

e NECL Mode Operating Range: Vcc=0V
with VEE=—4.2Vto-5.7V

® [nternal Input Pulldown Resistors
e ESD Protection: > 3 KV HBM
® Meets or Exceeds JEDEC Spec EIA/JESD78 IC Latchup Test

® Moisture Sensitivity Level 1
For Additional Information, see Application Note AND8003/D

® Flammability Rating: UL-94 code V-0 @ 1/8”,
Oxygen Index 28 to 34

® Transistor Count = 178 devices

© Semiconductor Components Industries, LLC, 2001 38
January, 2001 — Rev. 5
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Device Package Shipping
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MC10E111, MC100E111

LOGIC DIAGRAM AND PINOUT ASSIGNMENT LOGIC SYMBOL @
Q Qo Q1 VecoQr Q@2 Q2 o
[ M M M M M *— Qq
25 24 23 22 21 20 19 o
VEe []es 18[] Q3 )
TH==
EN [fo7 17[] @3 Q
® I
IN [Jes 16[] Q4 | Z Q3
[ Q3
Pinout: 28-Lead PLCC
Vce 1511V
1 g (Top View) I cco T 1 2 %
N o 14[] Q4 IN Q4
_ *— Qg
veg [J3 13[] as EN O:IX Qs
NC [Ja 12[] Qs *— Qs
5 6 7 8 9 10 11 Qg
| AN R N N [ NN B N N |
_ _ _ [ Q7
Qg Qg Q7Vcco Q7 Qs Qs ~
[ Q7
* All Ve and Voo pins are tied together on the die. I Qg
Warning: All Vo, Vcco, and VEE pins must be externally VBB —I/L Qg
connected to Power Supply to guarantee proper operation.
PIN DESCRIPTION
PIN FUNCTION
IN, IN ECL Differential Input Pair
EN ECL Enable
Qo, Qp—Qsg, Qg ECL Differential Outputs
VBB Reference Voltage Output
Vce: Veco Positive Supply
VEE Negative Supply
NC No Connect
MAXIMUM RATINGS (Note 1.)
Symbol Parameter Condition 1 Condition 2 Rating Units
Vce PECL Mode Power Supply VEE=0V 8 \Y
VEE NECL Mode Power Supply Vcc=0V -8 \
\ PECL Mode Input Voltage VEE=0V Vi< Vce 6 \
NECL Mode Input Voltage Vcc=0V V| > VEE -6 \"
lout Output Current Continuous 50 mA
Surge 100 mA
IBB VBB Sink/Source 05 mA
TA Operating Temperature Range 0to +85 °C
Tstg Storage Temperature Range —65 to +150 °C
0JA Thermal Resistance (Junction to Ambient) | 0 LFPM 28 PLCC 63.5 °C/W
500 LFPM 28 PLCC 43.5 °C/W
0Jc Thermal Resistance (Junction to Case) std bd 28 PLCC 2210 26 °C/W
VEE PECL Operating Range 42t05.7 \
NECL Operating Range -5.7t0-4.2 Vv
Tsol Wave Solder <2to 3 sec @ 248°C 265 °C

1. Maximum Ratings are those values beyond which device damage may occur.
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MC10E111, MC100E111

10E SERIES PECL DC CHARACTERISTICS Vccy=5.0 V; VEE= 0.0 V (Note 1.)

-40°C 25°C 85°C
Symbol Characteristic Min Typ Max Min Typ Max Min Typ Max | Unit
IEE Power Supply Current 48 60 48 60 48 60 mA
VoH Output HIGH Voltage (Note 2.) 4020 | 4105 | 4190 | 4090 | 4185 | 4280 mvV
VoL Output LOW Voltage (Note 2.) 3050 | 3210 | 3370 | 3050 | 3227 | 3405 mV
ViH Input HIGH Voltage (Single Ended) 3870 | 4030 | 4190 | 3940 | 4110 | 4280 mV
VL Input LOW Voltage (Single Ended) 3050 | 3285 | 3520 | 3050 | 3302 | 3555 mV
VBB Output Voltage Reference 3.57 3.7 3.65 375 | 3.69 3.90
VIHCMR | Input HIGH Voltage Common Mode 26 4.6 26 4.6 26 46
Range (Differential) (Note 3.)
IIH Input HIGH Current 150 150 150 UA
L Input LOW Current 0.5 0.25 0.3 0.2 uA

NOTE: Devices are designed to meet the DC specifications shown in the above table, after thermal equilibrium has been established. The
circuit is in a test socket or mounted on a printed circuit board and transverse air flow greater than 500 Ifpm is maintained.

1. Input and output parameters vary 1:1 with Vcc. VEE can vary +0.46 V /-0.06 V.

2. Outputs are terminated through a 50 ohm resistor to Vgc—2 volts.

3. VIHCMR min varies 1:1 with VEE, max varies 1:1 with Vgc.

10E SERIES NECL DC CHARACTERISTICS Vcy= 0.0 V; VEE= -5.0 V (Note 1.)

-40°C 25°C 85°C
Symbol Characteristic Min Typ Max Min Typ Max Min Typ Max Unit
IEE Power Supply Current 48 60 48 60 48 60 mA
VOH Output HIGH Voltage (Note 2.) -980 | 895 | -810 | -910 | -815 | —720 mV
VoL Output LOW Voltage (Note 2.) —1950 | —1790 | —1630 [ —1950 | 1773 [ 1595 | mV
VIH Input HIGH Voltage (Single Ended) -1130 | 970 | -810 | -1060 [ —-890 | —-720 mV
VIL Input LOW Voltage (Single Ended) —1950 | —1715 | —1480 | -1950 | —1698 | —1445 [ mV
VBB Output Voltage Reference -1.43 -1.30 | -1.35 -1.25 | -1.31 -1.19
VIHCMR | Input HIGH Voltage Common Mode 2.4 04 | 24 -0.4 24 | -04 \
Range (Differential) (Note 3.)

IIH Input HIGH Current 150 150 150 UA
L Input LOW Current 0.5 | 0.065 0.3 0.2 uA

NOTE: Devices are designed to meet the DC specifications shown in the above table, after thermal equilibrium has been established. The
circuit is in a test socket or mounted on a printed circuit board and transverse air flow greater than 500 Ifpm is maintained.

1. Input and output parameters vary 1:1 with Vcc. VEE can vary +0.46 V /—0.06 V.

2. Outputs are terminated through a 50 ohm resistor to Vcc—2 volts.

3. VIHCMR min varies 1:1 with VEE, max varies 1:1 with V.
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MC10E111, MC100E111

100E SERIES PECL DC CHARACTERISTICS Vccy=5.0 V; VEE=0.0V (Note 1.)

-40°C 25°C 85°C
Symbol Characteristic Min Typ Max Min Typ Max Min Typ Max | Unit
IEE Power Supply Current 48 60 48 60 55 69 mA
VoH Output HIGH Voltage (Note 2.) 3975 | 4050 | 4120 | 3975 | 4050 | 4120 mvV
VoL Output LOW Voltage (Note 2.) 3190 | 3255 | 3380 | 3190 | 3260 | 3380 mV
VIH Input HIGH Voltage (Single Ended) 3835 | 4120 | 4120 | 3835 | 4120 | 4120 mV
VL Input LOW Voltage (Single Ended) 3190 | 3525 | 3525 | 3190 | 3525 | 3525 mV
VBB Output Voltage Reference 3.64 375 | 3.62 374 | 3.62 3.74
VIHCMR | Input HIGH Voltage Common Mode 26 4.6 26 4.6 26 46
Range (Differential) (Note 3.)
IIH Input HIGH Current 150 150 150 UA
L Input LOW Current 0.5 0.25 05 0.2 uA

NOTE: Devices are designed to meet the DC specifications shown in the above table, after thermal equilibrium has been established. The
circuit is in a test socket or mounted on a printed circuit board and transverse air flow greater than 500 Ifpm is maintained.

1. Input and output parameters vary 1:1 with Vcc. VEE can vary +0.46 V/-0.8 V.

2. Outputs are terminated through a 50 ohm resistor to Vgc—2 volts.

3. VIHCMR min varies 1:1 with VEg, max varies 1:1 with Vg .

100E SERIES NECL DC CHARACTERISTICS Vgcy=0.0 V; VEE=-5.0 V (Note 1.)

-40°C 25°C 85°C
Symbol Characteristic Min Typ Max Min Typ Max Min Typ Max Unit
IEE Power Supply Current 48 60 48 60 55 69 mA
VOH Output HIGH Voltage (Note 2.) —1025 | -950 | —880 |-1025 | —950 | —880 mV
VoL Output LOW Voltage (Note 2.) -1810 | —1745 | 1620 | 1810 | —1740 [ —1620 | mV
VIH Input HIGH Voltage (Single Ended) -1165 | -880 | —880 | —1165 | —880 | —880 mV
VIL Input LOW Voltage (Single Ended) -1810 | —1475 | —1475 | -1810 | —1475 | 1475 | mV
VBB Output Voltage Reference -1.38 -125 | -1.38 -1.26 | —1.38 -1.26
VIHCMR | Input HIGH Voltage Common Mode 2.4 04 | 24 04 | 24 -0.4 \
Range (Differential) (Note 3.)

IIH Input HIGH Current 150 150 150 UA
L Input LOW Current 0.5 0.25 0.5 0.2 uA

NOTE: Devices are designed to meet the DC specifications shown in the above table, after thermal equilibrium has been established. The
circuit is in a test socket or mounted on a printed circuit board and transverse air flow greater than 500 Ifpm is maintained.

1. Input and output parameters vary 1:1 with Vcc. VEE can vary +0.46 V/-0.8 V.

2. Outputs are terminated through a 50 ohm resistor to Vgc—2 volts.

3. VIHCMR min varies 1:1 with VEE, max varies 1:1 with V.
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MC10E111, MC100E111

AC CHARACTERISTICS Vocx =5.0 V; VEE=0.0V or Voox= 0.0 V; VEg=-5.0 V (Note 1.)

-40°C 25°C 85°C

Symbol Characteristic Min Typ Max Min Typ Max Min Typ Max | Unit
fMAX Maximum Toggle Frequency TBD TBD TBD GHz
tPLH Propagation Delay to Output ps
tPHL IN (Diff) (Note 2.) 380 680 480 580 510 610

IN (SE) (Note 3.) 280 780 430 630 460 660

Enable (Note 4.) 400 900 450 850 450 850

Disable Note 4.) 400 900 450 850 450 850
ts Setup Time (Note 6.) ENtoIN 250 0 200 0 200 0 ps
tH Hold Time (Note 7.) IN to EN 50 -200 0 -200 0 -200 ps
tR Release Time (Note 8.) ENtoIN 350 100 300 100 300 100 ps
tskew Within-Device Skew (Note 5.) 25 75 25 50 25 50 ps
tITTER | Cycle—to—Cycle Jitter TBD TBD TBD ps
Vpp Minimum Input Swing 50 50 50 mV
ty, tf Rise/Fall Time 250 450 650 275 375 600 275 375 600 ps

1. 10 Series: VEg can vary +0.46 V /-0.06 V.
100 Series: VEg can vary +0.46 / -0.8 V.

2. The differential propagation delay is defined as the delay from the crossing points of the differential input signals to the crossing point of the
differential output signals.

3. The single-ended propagation delay is defined as the delay from the 50% point of the input signal to the 50% point of the output signal.

4. Enable is defined as the propagation delay from the 50% point of a negative transition on EN to the 50% point of a positive transition on
Q (or a negative transition on Q). Disable is defined as the propagation delay from the 50% point of a positive transition on EN to the 50%
point of a negative transition on Q (or a positive transition on Q).

5. The within-device skew is defined as the worst case difference between any two similar delay paths within a single device.

6. The setup time is the minimum time that EN must be asserted prior to the next transition of IN/IN to prevent an output response greater than
+75 mV to that IN/IN transition (see Figure 1).

7. The hold time is the minimum time that EN must remain asserted after a negative going IN or a positive going IN to prevent an output response
greater than +£75 mV to that IN/IN transition (see Figure 2).

8. The release time is the minimum time that EN must be deasserted prior to the next IN/IN transition to ensure an output response that meets
the specified IN to Q propagation delay and output transition times (see Figure 3).

IN IN IN
N N N
th tr
—> g <>
& &N )
N 50% <75mV 50% <75mV 50%

5 4 4

ol
ol

X

T

<75mV

Figure 1. Setup Time

T

<75mV

Figure 2. Hold Time
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MC10E111, MC100E111

r— a r— - A
290 —>0>
| Driver | | Receiver |
| Device | Device |
| E Qb > | E Db > |
| R, |
50Q 50 Q
VT

V11 = Vcoc-20V

Figure 4. Typical Termination for Output Driver and Device Evaluation
(See Application Note AND8020 — Termination of ECL Logic Devices.)
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MC10E112, MC100E112

5V ECL Quad Driver

The MC10E/100E112 is a quad driver with two pairs of OR/NOR
outputs from each gate, and a common, buffered enable input. Using
the data inputs the device can serve as an ECL memory address -
fan-out driver. Using just the enable input, the device serves as a clock ON Semiconductor
driver, although the MC10E/100E111 is designed specifically for this
purpose, and offers lower skew than the E112. For memory address

http://onsemi.com

driver applications where scan capabilities are required, please refer to MARKING
the E212 device. DIAGRAMS
The 100 Series contains temperature compensation. Annnnno
: g 0
® 600 ps Max. Propagation Delay E MC10E112FN g
e Common Enable Input \ 0 o
] = o AWLYYWW o
® PECL Mode Operating Range: Vcc=4.2Vt0 5.7V d u
with VEE=0V PLCC-28 g = il
. FN SUFFIX T ooooooo
® NECL Mode Operating Range: Vcc=0V CASE 776 28 1
with VEE=—4.2Vto 5.7V
® Internal Input Pulldown Resistors A = Assembly Location | SeRRees .
e ESD Protection: >2 KV HBM, > 200 V MM WL = Water Lot ; )
’ ’ YY = Year g MC100E112FN[3
® Meets or Exceeds JEDEC Spec EIA/JESD78 IC Latchup Test WW = Work Week E AWLYYWW =
® Moisture Sensitivity Level 1 E §
For Additional Information, see Application Note AND8003/D SN~ M—
e Flammability Rating: UL-94 code V-0 @ 1/8”, 281
Oxygen Index 28 to 34
® Transistor Count = 125 devices
ORDERING INFORMATION
Device Package Shipping
MC10E112FN PLCC-28 37 Units/Rail
MC10E112FNR2 PLCC-28 500 Units/Reel
MC100E112FN PLCC-28 37 Units/Rail
MC100E112FNR2 PLCC-28 500 Units/Reel

vwvw.DataSheet4U.com
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MC10E112, MC100E112

LOGIC DIAGRAM AND PINOUT ASSIGNMENT
Q3p Q3a Q3p Q3aVcco Q2b Q2a

LOGIC DIAGRAM

[ M M [ [ MM Qoa
25 24 23 22 21 20 19 Do Qopb
Veeo [ 26 18[] Qop Qoa
Qob
D3 [ 27 17[] Qza
Q1a
Do |: 28 16 :I \e'e D1 Q1p
Y% ; 151 o Q1a
ee [{O Pinout: 28-Lead PLCC ] Q1p o
(Top View) L
D1 2 14[] @1, Q2a
Do = Q
2b
Do []3 13[] Qqp o
EN e 12[] Q1 G20
Q3
5 6 7 8 9 10 M D3 —] Q z
LI 1T tJtJtJtJt4d Qi
NC Vcco Qoa Qob Qoa Qob Voco Qi""‘
3b
* All Vo and Vo pins are tied together on the die. m—[>—
Warning: All Voo, Voco, and VEE pins must be externally
connected to Power Supply to guarantee proper operation.
PIN DESCRIPTION
PIN FUNCTION
Do-D3 ECL Data Inputs
EN ECL Enable Input
Qna, Qnb ECL True Outputs
Qna, Qnb ECL Inverting Outputs
Vce, Vocco | Positive Supply
VEE Negative Supply
NC No Connect
MAXIMUM RATINGS (Note 1.)
Symbol Parameter Condition 1 Condition 2 Rating Units
Vce PECL Mode Power Supply VEE=0V 8 \
VEE NECL Mode Power Supply Vec=0V -8 \
V) PECL Mode Input Voltage VEE=0V Vi< Vce 6 \"
NECL Mode Input Voltage Vcc=0V V| > VEE -6 \
lout Output Current Continuous 50 mA
Surge 100 mA
TA Operating Temperature Range 0to +85 °C
Tstg Storage Temperature Range —65 to +150 °C
0JA Thermal Resistance (Junction to Ambient) 0 LFPM 28 PLCC 63.5 °C/W
500 LFPM 28 PLCC 43.5 °C/W
8JC Thermal Resistance (Junction to Case) std bd 28 PLCC 22 to0 26 °C/W
VEE PECL Operating Range 4.2t05.7 Vv
NECL Operating Range -5.7t0-4.2 Vv
Tsol Wave Solder <2to 3 sec @ 248°C 265 °C

1. Maximum Ratings are those values beyond which device damage may occur.
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MC10E112, MC100E112

10E SERIES PECL DC CHARACTERISTICS Vccy=5.0 V; VEE= 0.0 V (Note 1.)

0°C 25°C 85°C
Symbol Characteristic Min Typ Max Min Typ Max Min Typ Max | Unit
IEE Power Supply Current 47 56 47 56 47 56 mA
VOH Output HIGH Voltage (Note 2.) 3980 | 4070 | 4160 | 4020 | 4105 | 4190 | 4090 | 4185 | 4280 mV
VoL Output LOW Voltage (Note 2.) 3050 | 3210 | 3370 | 3050 | 3210 | 3370 | 3050 | 3227 | 3405 mV
VIH Input HIGH Voltage 3830 | 3995 | 4160 | 3870 | 4030 | 4190 | 3940 | 4110 | 4280 mV
ViL Input LOW Voltage 3050 | 3285 | 3520 | 3050 | 3285 | 3520 | 3050 | 3302 | 3555 mvV
IIH Input HIGH Current 200 200 200 uA
L Input LOW Current 0.5 0.3 0.5 0.25 0.3 0.2 uA

NOTE: Devices are designed to meet the DC specifications shown in the above table, after thermal equilibrium has been established. The
circuit is in a test socket or mounted on a printed circuit board and transverse air flow greater than 500 Ifpm is maintained.

1. Input and output parameters vary 1:1 with Vcc. VEE can vary +0.46 V/-0.06 V.

2. Outputs are terminated through a 50 ohm resistor to Vgc—2 volts.

10E SERIES NECL DC CHARACTERISTICS Vcy= 0.0 V; VEE=-5.0 V (Note 1.)

0°C 25°C 85°C
Symbol Characteristic Min Typ Max Min Typ Max Min Typ Max Unit
IEE Power Supply Current 47 56 47 56 47 56 mA
VOH Output HIGH Voltage (Note 2.) -1020 | <930 | -840 | —980 | 895 | -810 [ —910 | -815 | —720 mV
VoL Output LOW Voltage (Note 2.) —1950 | —1790 [ —1630 | —1950 [ 1790 | —1630 [ —1950 | 1773 | -1595 | mV
VIH Input HIGH Voltage —1170 | 1005 | -840 | —1130 | 970 | —-810 | —-1060 [ —890 | —720 mV
ViL Input LOW Voltage —1950 | —1715 | —1480 | —1950 | —1715 | —1480 | —1950 | —1698 | —1445 | mV
IIH Input HIGH Current 200 200 200 uA
L Input LOW Current 0.5 0.3 0.5 | 0.065 0.3 0.2 UA

NOTE: Devices are designed to meet the DC specifications shown in the above table, after thermal equilibrium has been established. The
circuit is in a test socket or mounted on a printed circuit board and transverse air flow greater than 500 Ifpm is maintained.

1. Input and output parameters vary 1:1 with Vcc. VEE can vary +0.46 V /—0.06 V.

2. Outputs are terminated through a 50 ohm resistor to Vcc—2 volts.

100E SERIES PECL DC CHARACTERISTICS Vccy=5.0V; VEE=0.0V (Note 1.)

0°C 25°C 85°C
Symbol Characteristic Min Typ Max Min Typ Max Min Typ Max | Unit
IEE Power Supply Current 47 56 47 56 54 65 mA
VoH Output HIGH Voltage (Note 2.) 3975 | 4050 | 4120 | 3975 | 4050 | 4120 | 3975 | 4050 | 4120 mV
VoL Output LOW Voltage (Note 2.) 3190 | 3295 | 3380 | 3190 | 3255 | 3380 | 3190 | 3260 | 3380 mvV
VIH Input HIGH Voltage 3835 | 4050 | 4120 | 3835 | 4120 | 4120 | 3835 | 4120 | 4120 mV
ViL Input LOW Voltage 3190 | 3300 | 3525 | 3190 | 3525 | 3525 | 3190 | 3525 | 3525 mvV
IIH Input HIGH Current 200 200 200 UA
L Input LOW Current 0.5 0.3 0.5 0.25 0.5 0.2 uA

NOTE: Devices are designed to meet the DC specifications shown in the above table, after thermal equilibrium has been established. The
circuit is in a test socket or mounted on a printed circuit board and transverse air flow greater than 500 Ifpm is maintained.

1. Input and output parameters vary 1:1 with Vcc. VEE can vary +0.46 V/-0.8 V.

2. Outputs are terminated through a 50 ohm resistor to Vcc—2 volts.

100E SERIES NECL DC CHARACTERISTICS Vgcy=0.0V; VEE=-5.0 V (Note 1.)

0°C 25°C 85°C
Symbol Characteristic Min Typ Max Min Typ Max Min Typ Max | Unit
IEE Power Supply Current 47 56 47 56 54 65 mA
VOH Output HIGH Voltage (Note 2.) —1025 | 950 | -880 |-1025 | —950 | —880 |-1025 | —950 | —880 mV
VoL Output LOW Voltage (Note 2.) -1810 | -1705 | —1620 | —1810 | —1745 | —1620 | —1810 | —1740 [ -1620 | mV
ViH Input HIGH Voltage —1165 | 950 | —880 | —1165 | —880 | —880 | —1165 | —880 | —880 mV
VL Input LOW Voltage —1810 | -1700 | —1475 | —1810 | —1475 | —1475 | 1810 | —1475 | —1475 | mV
IIH Input HIGH Current 200 200 200 uA
L Input LOW Current 0.5 0.3 0.5 0.25 0.5 0.2 uA

NOTE: Devices are designed to meet the DC specifications shown in the above table, after thermal equilibrium has been established. The
circuit is in a test socket or mounted on a printed circuit board and transverse air flow greater than 500 Ifpm is maintained.

1. Input and output parameters vary 1:1 with Vcc. VEE can vary +0.46 V/-0.8 V.

2. Outputs are terminated through a 50 ohm resistor to Voc—2 volts.

http://onsemi.com
46




MC10E112, MC100E112

AC CHARACTERISTICS Vccy=5.0 V; VEE= 0.0V or Vceoy= 0.0 V; VEgE=-5.0 V (Note 1.)

0°C 25°C 85°C
Symbol Characteristic Min Typ Max Min Typ Max Min Typ Max | Unit
fMAX Maximum Toggle Frequency TBD TBD TBD GHz
25
tPLH Propagation Delay to Output ps
tPHL D| 200 400 600 200 400 600 200 400 600
EN| 275 450 675 275 450 675 275 450 675
tSKEW Within-Device Skew ps
Dn to Qn, Qn (Note 2.) 80 80 80
Qna to Qnb (Note 3.) 40 40 40
tyITTER | Cycle—to—Cycle Jitter TBD TBD TBD ps
ty Rise/Fall Times ps
tf (20 - 80%) 275 425 700 275 425 700 275 425 700

1. 10 Series: VEg can vary +0.46 V /—-0.06 V.

100 Series: VEg can vary +0.46 V/-0.8 V.
2. Within-device skew is defined as identical transitions on similar paths through a device.
3. Skew defined between common OR or common NOR outputs of a single gate.

r— - a r— - A

29 [ —>0>

| Driver | | Bec_eiver |

| Device | evice |

| E Qb > | E Db > |

S S . S .
50Q 50 Q

VT
V11 = Vec-20V

Figure 1. Typical Termination for Output Driver and Device Evaluation
(See Application Note AND8020 — Termination of ECL Logic Devices.)

Resource Reference of Application Notes

AN1404 — ECLInPS Circuit Performance at Non—Standard V|H Levels
AN1405 — ECL Clock Distribution Techniques

AN1406 — Designing with PECL (ECL at +5.0 V)

AN1503 — ECLInPS I/0 SPICE Modeling Kit

AN1504 — Metastability and the ECLIinPS Family

AN1568 — Interfacing Between LVDS and ECL

AN1596 — ECLInPS Lite Translator ELT Family SPICE 1/O Model Kit
AN1650 — Using Wire—OR Ties in ECLinPS Designs

AN1672 — The ECL Translator Guide

AND8001 — Odd Number Counters Design

AND8002 — Marking and Date Codes

AND8020 — Termination of ECL Logic Devices
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MC10E116, MC100E116

5V ECL Quint Differential
Line Receiver

The MCI10E/100E116 is a quint differential line receiver with
emitter-follower outputs. For applications which require bandwidths
greater than that of the E116, the E416 device may be of interest.

Active current sources plus a deep collector feature of the MOSAIC
III process provide the receivers with excellent common-mode noise
rejection. Each receiver has a dedicated VccQ supply lead, providing
optimum symmetry and stability.

If both inverting and non-inverting inputs are at an equal potential of
> 2.5 V, the receiver does not go to a defined state, but rather
current-shares in normal differential amplifier fashion, producing
output voltage levels midway between HIGH and LOW, or the device
may even oscillate.

The VBB pin, an internally generated voltage supply, is available to
this device only. For single-ended input conditions, the unused
differential input is connected to VBB as a switching reference voltage.
VBB may also rebias AC coupled inputs. When used, decouple VBB
and V( via a 0.01 uF capacitor and limit current sourcing or sinking
to 0.5 mA. When not used, VBB should be left open.

The 100 Series contains temperature compensation.

® 500 ps Max. Propagation Delay
® VBB Supply Output
® Dedicated VccQ Pin for Each Receiver
® PECL Mode Operating Range: Vcc=4.2Vto 5.7V
with VEE=0V
e NECL Mode Operating Range: Vcc=0V
with VEE=—-4.2Vto-5.7V
® Output Qs will default low when inputs are <VcC -2.5 V
® [Internal Input Pulldown Resistors
® Meets or Exceeds JEDEC Spec EIA/JESD78 IC Latchup Test
e ESD Protection: >2 KV HBM, > 200 V MM

® Moisture Sensitivity Level 1
For Additional Information, see Application Note AND8003/D

® Flammability Rating: UL-94 code V-0 @ 1/8”,
Oxygen Index 28 to 34

® Transistor Count = 98 devices

© Semiconductor Components Industries, LLC, 2000 48
October, 2000 — Rev. 4
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MARKING
DIAGRAMS
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CASE 776 o
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WL = Wafer Lot g MC100E116FNf1
i u|
YY = Year g AwLYYWw f
WW = Work Week E g
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281
ORDERING INFORMATION
Device Package Shipping
MC10E116FN PLCC-28 37 Units/Rail
MC10E116FNR2 PLCC-28 500 Units/Reel
MC100E116FN PLCC-28 37 Units/Rail
MC100E116FNR2 PLCC-28 500 Units/Reel
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MC10E116, MC100E116

LOGIC DIAGRAM AND PINOUT ASSIGNMENT

D3 Dsg D4 Vgcco Q4 Qa4 Vcco
MM

25 24 23 22 21 2 19
D3 [26 18[] Q3
Do [ 27 17[] Q3
Dy [|28 6] vee

VEE |: 0 Pinout(:_rig-\l;ieee\llvd) PLCC 15 :I &

VBB |: 2 14 :I Qo
Do [ 13[] veco
Do []4 12]] a7

5 6 7 8 9 10 11

D1 Dy Vcco Q@ Qo Veco @

LOGIC DIAGRAM

WM

* All Vo and Voo pins are tied together on the die. VBB G
Warning: All Vo, Vcco, and VEE pins must be externally
connected to Power Supply to guarantee proper operation.
PIN DESCRIPTION
PIN FUNCTION
Do, Dg — D4, D4 | ECL Differential Input Pairs
Qp, Qp — Q4, Q4 | ECL Differential Output Pairs
VBB Reference Voltage Output.
Vce, Veco Positive Supply
VEE Negative Supply
MAXIMUM RATINGS (Note 1.)
Symbol Parameter Condition 1 Condition 2 Rating Units
\ele PECL Mode Power Supply VEE=0V 8 Vv
VEE NECL Mode Power Supply Vcc=0V -8 \
Vi PECL Mode Input Voltage VEE=0V Vi< Vce 6 \Y
NECL Mode Input Voltage Vcc=0V V| = VEE -6 \%
lout Output Current Continuous 50 mA
Surge 100 mA
IBB VBB Sink/Source +0.5 mA
TA Operating Temperature Range 0to +85 °C
Tstg Storage Temperature Range —65 to +150 °C
0JA Thermal Resistance (Junction to Ambient) 0 LFPM 28 PLCC 63.5 °C/W
500 LFPM 28 PLCC 435 °C/W
8JCc Thermal Resistance (Junction to Case) std bd 28 PLCC 22 to 26 °C/W
VEE PECL Operating Range 4.2t05.7 \
NECL Operating Range -5.7t0-4.2 Vv
Tsol Wave Solder <2to 3 sec @ 248°C 265 °C

1. Maximum Ratings are those values beyond which device damage may occur.
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MC10E116, MC100E116

10E SERIES PECL DC CHARACTERISTICS Vccy=5.0 V; VEE= 0.0 V (Note 1.)

0°C 25°C 85°C
Symbol Characteristic Min Typ Max Min Typ Max Min Typ Max | Unit
IEE Power Supply Current 29 35 29 35 29 35 mA
VoH Output HIGH Voltage (Note 2.) 3980 | 4070 | 4160 | 4020 | 4105 | 4190 | 4090 | 4185 | 4280 mvV
VoL Output LOW Voltage (Note 2.) 3050 | 3210 | 3370 | 3050 | 3210 | 3370 | 3050 | 3227 | 3405 mV
ViH Input HIGH Voltage (Single Ended) 3830 | 3995 | 4160 | 3870 | 4030 | 4190 | 3940 | 4110 | 4280 mV
VIL Input LOW Voltage (Single Ended) 3050 | 3285 | 3520 | 3050 | 3285 | 3520 | 3050 | 3302 | 3555 mV
VBB Output Voltage Reference 3.57 300 | 3.65 375 | 3.69 3.81
VIHCMR | Input HIGH Voltage Common Mode 22 44 22 44 22 44
Range (Differential) (Note 3.)
IIH Input HIGH Current 200 200 200 UA
L Input LOW Current 0.5 0.3 0.5 0.25 0.3 0.2 uA

NOTE: Devices are designed to meet the DC specifications shown in the above table, after thermal equilibrium has been established. The
circuit is in a test socket or mounted on a printed circuit board and transverse air flow greater than 500 Ifpm is maintained.

1. Input and output parameters vary 1:1 with Vcc. VEE can vary +0.46 V /-0.06 V.

2. Outputs are terminated through a 50 ohm resistor to Vgc—2 volts.

3. VIHCMR min varies 1:1 with VEE, max varies 1:1 with Vgc.

10E SERIES NECL DC CHARACTERISTICS Vcy= 0.0 V; VEE= -5.0 V (Note 1.)

0°C 25°C 85°C
Symbol Characteristic Min Typ Max Min Typ Max Min Typ Max Unit
IEE Power Supply Current 29 35 29 35 29 35 mA
VOH Output HIGH Voltage (Note 2.) —1020 | 930 | -840 | —980 | 895 | —810 | 910 | -815 | —720 mvV
VoL Output LOW Voltage (Note 2.) —1950 | =1790}:+1630 | —1950 | —1790 | —1630 [ —1950 | 1773 [ -1595 | mV
VIH Input HIGH Voltage (Single Ended) -1170 [ -1005 | -840 | —1130 | —-970 | -810 | -1060 [ —-890 | —-720 mV
ViL Input LOW Voltage (Single Ended) —1950 | -1715 | —1480 [ —1950 | —1715 | —1480 | —1950 | —1698 | —1445 | mV
VBB Output Voltage Reference -1.13 -1.30 | -1.35 -1.25 | -1.31 -1.19
VIHCMR | Input HIGH Voltage Common Mode 2.8 -06 | 28 -06 | 28 -0.6 \
Range (Differential) (Note 3.)

IIH Input HIGH Current 200 200 200 UA
L Input LOW Current 0.5 0.3 0.5 | 0.065 0.3 0.2 uA

NOTE: Devices are designed to meet the DC specifications shown in the above table, after thermal equilibrium has been established. The
circuit is in a test socket or mounted on a printed circuit board and transverse air flow greater than 500 Ifpm is maintained.

1. Input and output parameters vary 1:1 with Vcc. VEE can vary +0.46 V /—0.06 V.

2. Outputs are terminated through a 50 ohm resistor to Vcc—2 volts.

3. VIHCMR min varies 1:1 with VEE, max varies 1:1 with V.
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MC10E116, MC100E116

100E SERIES PECL DC CHARACTERISTICS Vccy=5.0 V; VEE=0.0V (Note 1.)

0°C 25°C 85°C
Symbol Characteristic Min Typ Max Min Typ Max Min Typ Max | Unit
IEE Power Supply Current 29 35 29 35 29 40 mA
VoH Output HIGH Voltage (Note 2.) 3975 | 4050 | 4120 | 3975 | 4050 | 4120 | 3975 | 4050 | 4120 mvV
VoL Output LOW Voltage (Note 2.) 3190 | 3295 | 3380 | 3190 | 3255 | 3380 | 3190 | 3260 | 3380 mV
VIH Input HIGH Voltage (Single Ended) 3835 | 4050 | 4120 | 3835 | 4120 | 4120 | 3835 | 4120 | 4120 mV
VIL Input LOW Voltage (Single Ended) 3190 | 3300 | 3525 | 3190 | 3525 | 3525 | 3190 | 3525 | 3525 mV
VBB Output Voltage Reference 3.64 375 | 3.62 374 | 3.62 3.74
VIHCMR | Input HIGH Voltage Common Mode 22 44 22 44 22 44
Range (Differential) (Note 3.)

IIH Input HIGH Current 200 200 200 UA
L Input LOW Current 0.5 0.3 0.5 0.25 05 0.2 uA

NOTE: Devices are designed to meet the DC specifications shown in the above table, after thermal equilibrium has been established. The
circuit is in a test socket or mounted on a printed circuit board and transverse air flow greater than 500 Ifpm is maintained.

1. Input and output parameters vary 1:1 with Vcc. VEE can vary +0.46 V/-0.8 V.

2. Outputs are terminated through a 50 ohm resistor to Vgc—2 volts.

3. VIHCMR min varies 1:1 with VEg, max varies 1:1 with Vg .

100E SERIES NECL DC CHARACTERISTICS Vgcy=0.0 V; VEE=-5.0 V (Note 1.)

0°C 25°C 85°C
Symbol Characteristic Min Typ Max Min Typ Max Min Typ Max Unit
IEE Power Supply Current 29 35 29 35 29 40 mA
VOH Output HIGH Voltage (Note 2.) —1025 | 950 | -880 |-1025 | —950 | —880 |-1025 | —950 | —880 mvV
VoL Output LOW Voltage (Note 2.) -1810 | =1705:|,+1620 | —1810 | 1745 | —1620 | —1810 | 1740 [ —1620 | mV
VIH Input HIGH Voltage (Single Ended) -1165 | -950 | -880 | —1165 | -880 | —880 | —-1165 | —880 | —880 mV
VIL Input LOW Voltage (Single Ended) —1810 | —1700 | —1475 | —1810 | —1475 | —1475 | —1810 | —1475 [ 1475 | mV
VBB Output Voltage Reference -1.38 -125 | -1.38 -1.26 | —1.38 -1.26
VIHCMR | Input HIGH Voltage Common Mode 2.8 -06 | 28 -06 | 28 -0.6 \
Range (Differential) (Note 3.)

IIH Input HIGH Current 200 200 200 UA
L Input LOW Current 0.5 0.3 0.5 0.25 0.5 0.2 uA

NOTE: Devices are designed to meet the DC specifications shown in the above table, after thermal equilibrium has been established. The
circuit is in a test socket or mounted on a printed circuit board and transverse air flow greater than 500 Ifpm is maintained.

1. Input and output parameters vary 1:1 with Vcc. VEE can vary +0.46 V/-0.8 V.

2. Outputs are terminated through a 50 ohm resistor to Vgc—2 volts.

3. VIHCMR min varies 1:1 with VEE, max varies 1:1 with V.
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MC10E116, MC100E116

AC CHARACTERISTICS Vcey=5.0 V; VEE= 0.0V or Vceoy= 0.0 V; VEgE=-5.0 V (Note 1.)

-40°C 25°C 85°C

Symbol Characteristic Min Typ Max Min Typ Max Min Typ Max | Unit
fMAX Maximum Toggle Frequency TBD TBD TBD GHz
tPLH Propagation Delay to Output ps
tPHL D (Differential) | 150 300 500 200 300 450 200 300 450

D (Single-Ended) | 150 300 550 150 300 500 150 300 500
tskew Within-Device Skew (Note 2.) 50 50 50 ps
tskew Duty Cycle Skew (Note 3.) tp| H — tPHL +10 +10 +10 ps
tUITTER | Cycle—to—Cycle Jitter TBD TBD TBD ps
Vpp(AC) | Minimum Input Swing (Note 4.) 150 150 150 mV
ty/ts Rise/Fall Time 20-80% 250 375 625 ??7? ?2?? ??? 275 375 575 ps

1. 10 Series: VEg can vary +0.46 V /-0.06 V.
100 Series: VEg can vary +0.46 V/-0.8 V.

2. Within-device skew is defined as identical transitions on similar paths through a device.

3. Duty cycle skew is defined only for differential operation when the delays are measured from the cross point of the inputs to the cross point
of the outputs.

4. Minimum input swing for which AC parameters are guaranteed.

A r— - A

2 20>

| Driver | | Receiver |

| Device | Device |

| E Qb > | E Db > |

S - -
50Q 50 Q

VT
Vi1 = Voc-20V

Figure 1. Typical Termination for Output Driver and Device Evaluation
(See Application Note AND8020 — Termination of ECL Logic Devices.)

Resource Reference of Application Notes

AN1404 — ECLInPS Circuit Performance at Non—-Standard V|H Levels
AN1405 — ECL Clock Distribution Techniques

AN1406 — Designing with PECL (ECL at +5.0 V)

AN1503 — ECLInPS I/0 SPICE Modeling Kit

AN1504 — Metastability and the ECLinPS Family

AN1568 — Interfacing Between LVDS and ECL

AN1596 — ECLInPS Lite Translator ELT Family SPICE 1/O Model Kit
AN1650 — Using Wire—-OR Ties in ECLInPS Designs

AN1672 — The ECL Translator Guide

AND8001 — Odd Number Counters Design

AND8002 _ Marking and Date Codes

AND8020 — Termination of ECL Logic Devices
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MC10E122, MC100E122
5V ECL 9-Bit Buffer

The MCI10E/100E122 is a 9-bit buffer. The device contains nine
non-inverting buffer gates.

The 100 Series contains temperature compensation. -
b P ON Semiconductor

® 500 ps Max. Propagation Delay

® PECL Mode Operating Range: Vcc=4.2V t0 5.7V http://onsemi.com

with VEE=0V
e NECL Mode Operating Range: Vcc=0V MARKING
with VEg= 4.2V t0-5.7 V DIAGRAMS
® Internal Input Pulldown Resistors J Semeees 5
® ESD Protection: > 2 KV HBM, > 200 V MM E MC10E122FN g
® Meets or Exceeds JEDEC Spec EIA/JESD78 IC Latchup Test E AWLYYWW g
® Moisture Sensitivity Level 1 3 .
For Additional Information, see Application Note AND8003/D PLCC-28 “ooeTo
® Flammability Rating: UL-94 code V-0 @ 1/8”, FN SUFFIX 281
Oxygen Index 28 to 34 CASE 776 o
® Transistor Count = 111 devices A = Assembly Location E g
WL = Wafer Lot § MC100E122FNE
YY = Year g AWLYYWW @
WW = Work Week E g
[e)
—|:r|:r2|:é1:1r|:r|:r|:r
ORDERING INFORMATION
Device Package Shipping
MC10E122FN PLCC-28 37 Units/Rail

MC10E122FNR2 PLCC-28 500 Units/Reel

MC100E122FN PLCC-28 37 Units/Rail

MC100E122FNR2 | PLCC-28 500 Units/Reel

vwvw.DataSheet4U.com

© Semiconductor Components Industries, LLC, 2000 53 Publication Order Number:
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MC10E122, MC100E122

LOGIC DIAGRAM AND PINOUT ASSIGNMENT
Dg NC NC Vcco NC Qg Veco

| N I Y Y s N s N s A o |
25 24 23 2 2 20 19

LOGIC DIAGRAM

D7 []26 18[] Q7
Do Q
D []27 17[] Qg 0
D4 Q
D5 []28 18] voc 1
Pinout: 28-Lead PLCC Do Qo
vee [{O (Top View) 5[] Qs
D3 Q3
D4 []2 14[] Q4
Dy Q4
D3 []3 13[] veco
Ds Qs
D2 []4 12[] a3
De Qe
5 6 7 8 9 10 11
LJ JtJ tJtJ0tJtd D7 Q7
D1 Do Vcco Qo Q1 Vcco Q2
Dg Qg
* All Vo and Voo pins are tied together on the die.
Warning: All Vo, Vcco, and VEE pins must be externally
connected to Power Supply to guarantee proper operation.
PIN DESCRIPTION
PIN FUNCTION
Do -Dg ECL Data Inputs
Qp-Qs ECL Data Outputs
Vce, Vecco | Positive Supply
VEE Negative Supply
NC No Connect
MAXIMUM RATINGS (Note 1.)
Symbol Parameter Condition 1 Condition 2 Rating Units
Vce PECL Mode Power Supply VEE=0V 8 \
VEE NECL Mode Power Supply Vcc=0V -8 Vv
V) PECL Mode Input Voltage VEE=0V Vi< Vce 6 \
NECL Mode Input Voltage Vcc=0V V| > VEE -6 \
lout Output Current Continuous 50 mA
Surge 100 mA
TA Operating Temperature Range 0to +85 °C
Tstg Storage Temperature Range —65 to +150 °C
0JA Thermal Resistance (Junction to Ambient) 0 LFPM 28 PLCC 63.5 °C/W
500 LFPM 28 PLCC 43.5 °C/W
0Jc Thermal Resistance (Junction to Case) std bd 28 PLCC 2210 26 °C/W
VEE PECL Operating Range 42t05.7 Vv
NECL Operating Range -5.7t0-4.2 Vv
Tsol Wave Solder <2to 3sec @ 248°C 265 °C

1. Maximum Ratings are those values beyond which device damage may occur.
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MC10E122, MC100E122

10E SERIES PECL DC CHARACTERISTICS Vccy=5.0 V; VEE= 0.0 V (Note 1.)

0°C 25°C 85°C
Symbol Characteristic Min Typ Max Min Typ Max Min Typ Max | Unit
IEE Power Supply Current 41 49 41 49 4 49 mA
VOH Output HIGH Voltage (Note 2.) 3980 | 4070 | 4160 | 4020 | 4105 | 4190 | 4090 | 4185 | 4280 | mV
VoL Output LOW Voltage (Note 2.) 3050 | 3210 | 3370 | 3050 | 3210 | 3370 | 3050 | 3227 | 3405 | mV
VIH Input HIGH Voltage 3830 | 3995 | 4160 | 3870 | 4030 | 4190 | 3940 | 4110 | 4280 | mV
ViL Input LOW Voltage 3050 | 3285 | 3520 | 3050 | 3285 | 3520 | 3050 | 3302 | 3555 | mV
IIH Input HIGH Current 200 200 200 A
L Input LOW Current 0.5 0.3 0.5 0.25 0.3 0.2 uA

NOTE: Devices are designed to meet the DC specifications shown in the above table, after thermal equilibrium has been established. The
circuit is in a test socket or mounted on a printed circuit board and transverse air flow greater than 500 Ifpm is maintained.

1. Input and output parameters vary 1:1 with Vcc. VEE can vary +0.46 V/—-0.06 V.

2. Outputs are terminated through a 50 ohm resistor to%/cc—Z volts.

10E SERIES NECL DC CHARACTERISTICS V= 0.0 V; VEE=-5.0 V (Note 1.)

0°C 25°C 85°C
Symbol Characteristic Min Typ Max Min Typ Max Min Typ Max Unit
IEE Power Supply Current 41 49 41 49 41 49 mA
VOH Output HIGH Voltage —-1020 | 930 | —840 | 980 | 895 | -810 | —910 | -815 | —720 mV
VoL Output LOW Voltage —1950 | —1790 | —1630 | —1950 [ —1790 | —1630 [ —1950 | 1773 | 1595 | mV
VIH Input HIGH Voltage —1170 | -1005 | -840 | -1130 | =970 | -810 | -1060 | —-890 | —720 mV
VL Input LOW Voltage —1950 | -1715 [ —1480 | —1950 [ —1715 | —1480 [ —1950 | —1698 | —1445 | mV
IIH Input HIGH Current 200 200 200 uA
L Input LOW Current 0.5 0.3 0.5 | 0.065 0.3 0.2 uA

NOTE: Devices are designed to meet the DC specifications shown in the above table, after thermal equilibrium has been established. The
circuit is in a test socket or mounted on a printed circuit board and transverse air flow greater than 500 Ifpm is maintained.

1. Input and output parameters vary 1:1 with Vcc. VEE can vary +0.46 V/-0.06 V.

2. Outputs are terminated through a 50 ohm resistor to Vgc—2 volts.

100E SERIES PECL DC CHARACTERISTICS Vccy=5.0V; VEE= 0.0V (Note 1.)

0°C 25°C 85°C
Symbol Characteristic Min Typ Max Min Typ Max Min Typ Max | Unit
IEE Power Supply Current 41 49 41 49 47 57 mA
VOH Output HIGH Voltage 3975 | 4050 | 4120 | 3975 | 4050 | 4120 | 3975 | 4050 | 4120 mV
VoL Output LOW Voltage 3190 | 3295 | 3380 | 3190 | 3255 | 3380 | 3190 | 3260 | 3380 mV
VIH Input HIGH Voltage 3835 | 4050 | 4120 | 3835 | 4120 | 4120 | 3835 | 4120 | 4120 mV
ViL Input LOW Voltage 3190 | 3300 | 3525 | 3190 | 3525 | 3525 | 3190 | 3525 | 3525 mvV
IIH Input HIGH Current 200 200 200 uA
L Input LOW Current 0.5 0.3 0.5 0.25 0.5 0.2 uA

NOTE: Devices are designed to meet the DC specifications shown in the above table, after thermal equilibrium has been established. The
circuit is in a test socket or mounted on a printed circuit board and transverse air flow greater than 500 Ifpm is maintained.

1. Input and output parameters vary 1:1 with Vcc. VEE can vary +0.46 V/-0.8 V.

2. Outputs are terminated through a 50 ohm resistor to Voc—2 volts.

100E SERIES NECL DC CHARACTERISTICS V(cy= 0.0 V; VEE= —5.0 V (Note 1.)

0°C 25°C 85°C
Symbol Characteristic Min Typ Max Min Typ Max Min Typ Max | Unit
IEE Power Supply Current 41 49 41 49 47 57 mA
VoH Output HIGH Voltage —1025 | 950 | —880 |—-1025 | 950 | —880 |[-1025 | —950 | —880 mV
VoL Output LOW Voltage —1810 | —1705 | —1620 | —1810 | —1745 | —1620 | —1810 | —1740 [ —1620 | mV
VIH Input HIGH Voltage —1165 | 950 | 880 | —1165 | -880 | —880 | —1165 | —-880 | —880 mV
ViL Input LOW Voltage —1810 | —1700 | —1475 | 1810 | —1475 | —1475 | 1810 | —1475 [ 1475 | mV
IIH Input HIGH Current 200 200 200 uA
IR Input LOW Current 0.5 0.3 0.5 0.25 0.5 0.2 UA

NOTE: Devices are designed to meet the DC specifications shown in the above table, after thermal equilibrium has been established. The
circuit is in a test socket or mounted on a printed circuit board and transverse air flow greater than 500 Ifpm is maintained.

1. Input and output parameters vary 1:1 with Vcc. VEE can vary +0.46 V/-0.8 V.

2. Outputs are terminated through a 50 ohm resistor to Voc—2 volts.
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MC10E122, MC100E122

AC CHARACTERISTICS Vocx=5.0V; VEE=0.0V or Vgox= 0.0 V; VEE=-5.0 V (Note 1.)

0°C 25°C 85°C

Symbol Characteristic Min Typ Max Min Typ Max Min Typ Max Unit
fMAX Maximum Toggle Frequency TBD TBD TBD GHz
tPLH Propagation Delay to Output ps
tPHL DtoQ| 150 350 500 150 350 500 150 350 500

tSKEW Within-Device Skew ps

D to Q (Note 2.) 75 75 75

tUTTER | Cycle—to—Cycle Jitter TBD TBD TBD ps
tr Rise/Fall Times ps
tf (20 - 80%) 300 425 800 300 425 800 300 425 800

1. 10 Series: VEg can vary +0.46 V /-0.06 V.
100 Series: VEg can vary +0.46 V/-0.8 V.
2. Within-device skew is defined as identical transitions on similar paths through a device.

Device

r
| |
I |
| Receiver |
| |
| |
L

Figure 1. Typical Termination for Output Driver and Device Evaluation
(See Application Note AND8020 — Termination of ECL Logic Devices.)

Resource Reference of Application Notes

AN1404 — ECLInPS Circuit Performance at Non—-Standard V|H Levels
AN1405 — ECL Clock Distribution Techniques

AN1406 — Designing with PECL (ECL at +5.0 V)

AN1503 — ECLInPS I/O SPICE Modeling Kit

AN1504 — Metastability and the ECLinPS Family

AN1568 — Interfacing Between LVDS and ECL

AN1596 — ECLInPS Lite Translator ELT Family SPICE 1/O Model Kit
AN1650 — Using Wire—-OR Ties in ECLInPS Designs

AN1672 — The ECL Translator Guide

AND8001 — Odd Number Counters Design

AND8002 — Marking and Date Codes

AND8020 - Termination of ECL Logic Devices
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MC10E131, MC100E131

5V ECL 4-Bit D Flip-Flop

The MC10E/100E131 is a quad master-slave D-type flip-flop with
differential outputs. Each flip-flop may be clocked separately by
holding Common Clock (Cc) LOW and using the Clock Enable (CE)
inputs for clocking. Common clocking is achieved by holding the CE
inputs LOW and using Cc to clock all four flip-flops. In this case, the
CE inputs perform the function of controlling the common clock, to
each flip-flop.

Individual asynchronous resets are provided (R). Asynchronous set
controls (S) are ganged together in pairs, with the pairing chosen to
reflect physical chip symmetry. L

Data enters the master when both Cc and CE are LOW, and transfers
to the slave when either C¢ or CE (or both) go HIGH.

The 100 Series contains temperature compensation.
® 1100 MHz Min. Toggle Frequency
® Differential Outputs
® Individual and Common Clocks
® Individual Resets (asynchronous)
® Paired Sets (asynchronous)
® PECL Mode Operating Range: Vcc=42Vt0 5.7V

with VEE=0V
® NECL Mode Operating Range: Vcc=0V

with VEE=—4.2Vto-5.7V
® Internal Input Pulldown Resistors
® Metastability Time Constant is 200 ps.
® Meets or Exceeds JEDEC Spec EIA/JESD78 IC Latchup Test
® ESD Protection: > 2 KV HBM, > 200 V MM
® Moisture Sensitivity Level 1

For Additional Information, see Application Note AND8003/D
® Flammability Rating: UL-94 code V-0 @ 1/8”,

Oxygen Index 28 to 34
® Transistor Count = 240 devices

© Semiconductor Components Industries, LLC, 2000 57
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MC10E131, MC100E131

LOGIC DIAGRAM

I
LOGIC DIAGRAM AND PINOUT ASSIGNMENT S
_ _ D3 D Q Q3
Rs3 D2 CEz2 Rz Vcco Q3 Qs
I I I N Y s o N | CEr — _
% 24 23 22 21 20 19 8 j >> R QP Qs
— S ]
ces [s 18]] Q2 R3
|
D3 [z 17[] Q2 D 5 S q a
S12 []28 16]] Vee CE Py
2 > o———
Pinout: 28-Lead PLCC - - A @ G2
vee [JO (Top View) 5[] @ Ro J
So3
Cc |: 2 14:| Qq S12
Cc
Sos L3 13[] Qg R, |
1 P a
Do |:4 12] Qo ﬁ‘l L/> Qp—— Q4
5 6 7 8 9 10 11
LT J [ J [J LJ L7 J D4 D s Q@ Q1
CEp Rp Dy CE1 Ry NC Veco T
N . . . Ro ]
All Ve and Voo pins are tied together on the die. R
Warning: All Vo, Voo, and VEE pins must be externally CEp —4>> Q Qo
connected to Power Supply to guarantee proper operation.
Do D s Q Qo
I—

PIN DESCRIPTION

PIN FUNCTION
Do-D3 ECL Data Inputs
CEg-CEg ECL Clock Enables (Individual)
Ro-R3 ECL Resets
Cc ECL Common Clock
Sp3, S12 ECL Sets (paired)

Qp-Q3,Qp-Q3 ECL Differential Outputs

Vce, Veco Positive Supply
VEE Negative Supply
NC No Connect

vwvw.DataSheet4U.com
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MC10E131, MC100E131

MAXIMUM RATINGS (Note 1.)

Symbol Parameter Condition 1 Condition 2 Rating Units
Vce PECL Mode Power Supply VEE=0V 8 \
VEE NECL Mode Power Supply Vcc=0V -8 \
\ PECL Mode Input Voltage VEE=0V Vi< Vce 6 \"
NECL Mode Input Voltage Vcc=0V V| > VEE -6 \"
lout Output Current Continuous 50 mA
Surge 100 mA
TA Operating Temperature Range 0to +85 °C
Tstg Storage Temperature Range —65 to +150 °C
0JA Thermal Resistance (Junction to Ambient) 0 LFPM 28 PLCC 63.5 °C/W
500 LFPM 28 PLCC 43.5 °C/W
0Jc Thermal Resistance (Junction to Case) std bd 28 PLCC 2210 26 °C/W
VEE PECL Operating Range 42t05.7 \
NECL Operating Range -5.7t0-4.2 \
Tsol Wave Solder <2 to 3 sec @ 248°C 265 °C

1. Maximum Ratings are those values beyond which device damage may occur.

10E SERIES PECL DC CHARACTERISTICS Vgcx=5.0 V; VEE=0.0 V (Note 1.)

0°C 25°C 85°C

Symbol Characteristic Min Typ Max Min Typ Max Min Typ Max | Unit
IEE Power Supply Current 58 70 58 70 58 70 mA
VoH Output HIGH Voltage (Note 2.) 3980 | 4070 | 4160 | 4020 | 4105 | 4190 | 4090 | 4185 | 4280 mV
VoL Output LOW Voltage (Note 2.) 3050 | 3210 | 3370 | 3050 | 3210 | 3370 | 3050 | 3227 | 3405 mV
ViH Input HIGH Voltage 3830 | 3995 | 4160 | 3870 | 4030 | 4190 | 3940 | 4110 | 4280 mV
ViL Input LOW Voltage 3050 | 3285 | 3520 | 3050 | 3285 | 3520 | 3050 | 3302 | 3555 mvV
IIH Input HIGH Current Cc 350 350 350 A

s 450 450 450

R, CE 300 300 300

D 150 150 150
L Input LOW Current 0.5 0.3 0.5 0.25 0.3 0.2 A

NOTE: Devices are designed to meet the DC specifications shown in the above table, after thermal equilibrium has been established. The
circuit is in a test socket or mounted on a printed circuit board and transverse air flow greater than 500 Ifpm is maintained.

1. Input and output parameters vary 1:1 with Vcc. VEE can vary +0.46 V/-0.06 V.

2. Outputs are terminated through a 50 ohm resistor to Voc—2 volts.

10E SERIES NECL DC CHARACTERISTICS Vccyx= 0.0 V; VEE=-5.0 V (Note 1.)

0°C 25°C 85°C

Symbol Characteristic Min Typ Max Min Typ Max Min Typ Max | Unit
IEE Power Supply Current 58 70 58 70 58 70 mA
VOH Output HIGH Voltage (Note 2.) —1020 | 930 | -840 | 980 | 895 | 810 | 910 | —815 | —720 mV
VoL Output LOW Voltage (Note 2.) —1950 | -1790 | —1630 [ —1950 | —1790 | —1630 | 1950 | —1773 [ -1595 | mV
VIH Input HIGH Voltage —1170 | —1005 | -840 | —1130 | -970 | -810 | —-1060 | —-890 | —720 mV
VIL Input LOW Voltage —1950 | —1715 | —1480 | —1950 | —1715 | —1480 | —1950 | —1698 | —1445 | mV
IIH Input HIGH Current Cc 350 350 350 UA

s 450 450 450

R, CE 300 300 300

D 150 150 150
L Input LOW Current 0.5 0.3 0.5 | 0.065 0.3 0.2 LA

NOTE: Devices are designed to meet the DC specifications shown in the above table, after thermal equilibrium has been established. The
circuit is in a test socket or mounted on a printed circuit board and transverse air flow greater than 500 Ifpm is maintained.

1. Input and output parameters vary 1:1 with Voc. VEE can vary +0.46 V /—0.06 V.

2. Outputs are terminated through a 50 ohm resistor to Vgc—2 volts.
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MC10E131, MC100E131

100E SERIES PECL DC CHARACTERISTICS Vccy=5.0 V; VEE=0.0V (Note 1.)

0°C 25°C 85°C

Symbol Characteristic Min Typ Max Min Typ Max Min Typ Max | Unit
IEE Power Supply Current 58 70 58 70 67 81 mA
VoH Output HIGH Voltage (Note 2.) 3975 | 4050 | 4120 | 3975 | 4050 | 4120 | 3975 | 4050 | 4120 mvV
VoL Output LOW Voltage (Note 2.) 3190 | 3295 | 3380 | 3190 | 3255 | 3380 | 3190 | 3260 | 3380 mV
VIH Input HIGH Voltage 3835 | 4050 | 4120 | 3835 | 4120 | 4120 | 3835 | 4120 | 4120 mV
VL Input LOW Voltage 3190 | 3300 | 3525 | 3190 | 3525 | 3525 | 3190 | 3525 | 3525 mvV
IIH Input HIGH Current Cc 350 350 350 A

s 450 450 450

R, CE 300 300 300

D 150 150 150
L Input LOW Current 0.5 0.3 0.5 0.25 0.5 0.2 uA

NOTE: Devices are designed to meet the DC specifications shown in the above table, after thermal equilibrium has been established. The
circuit is in a test socket or mounted on a printed circuit board and transverse air flow greater than 500 Ifpm is maintained.

1. Input and output parameters vary 1:1 with Vcc. VEE can vary +0.46 V/-0.8 V.

2. Outputs are terminated through a 50 ohm resistor to Vgc—2 volts.

100E SERIES NECL DC CHARACTERISTICS Vgcy=0.0 V; VEE=-5.0 V (Note 1.)

0°C 25°C 85°C

Symbol Characteristic Min Typ Max Min Typ Max Min Typ Max | Unit
IEE Power Supply Current 58 70 58 70 67 81 mA
VoH Output HIGH Voltage (Note 2.) —1025 | 950 | —880 |—-1025 | 950 | —880 |[-1025 | —950 | —880 mV
VoL Output LOW Voltage (Note 2.) —1810 | -1705 | —1620 | —1810 | —1745 | —1620 | -1810 | —1740 [ -1620 | mV
VIH Input HIGH Voltage —1165 | 950 | 880 | —1165 | -880 | —880 | —1165 | —-880 | —880 mV
ViL Input LOW Voltage —1810 | -1700 | —1475 | —1810 | —1475 | —1475 | -1810 | —1475 | —1475 | mV
IIH Input HIGH Current Cc 350 350 350 uA

S 450 450 450

R, CE 300 300 300

D 150 150 150
L Input LOW Current 0.5 0.3 0.5 0.25 0.5 0.2 A

NOTE: Devices are designed to meet the DC specifications shown in the above table, after thermal equilibrium has been established. The
circuit is in a test socket or mounted on a printed circuit board and transverse air flow greater than 500 Ifpm is maintained.

1. Input and output parameters vary 1:1 with Vcc. VEE can vary +0.46 V/-0.8 V.

2. Outputs are terminated through a 50 ohm resistor to Vgc—2 volts.
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MC10E131, MC100E131

AC CHARACTERISTICS Vocx=5.0V; VEE=0.0V or Vgox= 0.0 V; VEE=-5.0 V (Note 1.)

-40°C 25°C 85°C
Symbol Characteristic Min Typ Max Min Typ Max Min Typ Max | Unit
fMAX Maximum Toggle Frequency TBD TBD TBD MHz
tPLH Propagation Delay to Output CE 310 600 750 360 500 700 360 500 700 ps
tPHL Cc 275 600 725 325 500 675 325 500 675
R 300 625 775 350 550 725 350 550 725
S 300 550 775 350 550 725 350 550 725
ts Setup Time (Note 2.) D 200 20 150 20 150 20 ps
tH Hold Time (Note 2.) D 225 —20 175 -20 175 -20 ps
tRR Reset Recovery Time 450 150 400 150 400 150 ps
tpw Minimum Pulse Width CLK 400 400 400 ps
R, S 400 400 400
tSKEW Within-Device Skew (Note 3.) 60 60 60 ps
tUITTER Cycle—to—Cycle Jitter TBD TBD TBD ps
te/tf Rise/Fall Time (20-80%) 275 460 725 300 480 300 480 675 ps
1. 10 Series: VEg can vary +0.46 V/-0.06 V.
100 Series: VEg canvary +0.46 V/-08V.
2. Setup/hold times guaranteed for both Cc and CE.
3. Within-device skew is defined as identical transitions on similar paths through a device.
n Fcom _— — — — — 1
Xy 20>
| Driver | | Receiver |
| Device | Device |
| E Qb > | E Db |
S - -
50 Q 50 Q
VT
Vi1 = Voc-20V

Figure 1. Typical Termination for Output Driver and Device Evaluation

(See Application Note AND8020 — Termination of ECL Logic Devices.)
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Resource Reference of Application Notes

AN1404
AN1405
AN1406
AN1503
AN1504
AN1568
AN1596
AN1650
AN1672
AND8001
AND8002
AND8020

ECLinPS Circuit Performance at Non—Standard V|H Levels
ECL Clock Distribution Techniques

Designing with PECL (ECL at +5.0 V)

ECLInPS 1/0 SPICE Modeling Kit

Metastability and the ECLInPS Family

Interfacing Between LVDS and ECL

ECLInPS Lite Translator ELT Family SPICE I/O Model Kit
Using Wire—OR Ties in ECLInPS Designs

The ECL Translator Guide

Odd Number Counters Design

Marking and Date Codes

Termination of ECL Logic Devices
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MC10E136, MC100E136

5V ECL 6-Bit Universal
Up/Down Counter

The MCI10E/100E136 is a 6-bit synchronous, presettable,
cascadable universal counter. The device generates a look-ahead-carry
output and accepts a look-ahead-carry input. These two features allow
for the cascading of multiple E136’s for wider bit width counters that
operate at very nearly the same frequency as the stand alone counter.

The CLOUT output will pulse LOW for one clock cycle one count
before the E136 reaches terminal count. The COUT output will pulse
LOW for one clock cycle when the counter reaches terminal count.
For more information on utilizing the look-ahead-carry features of the
device please refer to the applications section of this data sheet. The
differential COUT output facilitates the E136’s use in programmable
divider and self-stopping counter applications.

Unlike the H136 and other similar universal counter designs the
E136 carry out and look-ahead-carry out signals are registered on
chip.

This design alleviates the glitch problem seen on many counters
where the carry out signals are merely gated. Because of this
architecture there are some minor functional differences between the
E136 and H136 counters. The user, regardless of familiarity with the
H136, should read this data sheet carefully. Note specifically (see
logic diagram) the operation of the carry out outputs and the
look-ahead-carry in input when utilizing the master|reset.

When left open all of the input pins will be pulled LOW via an input
pulldown resistor. The master reset is an asynchronous signal which
when asserted will force the Q outputs LOW.

The Q outputs need not be terminated for the E136 to function
properly, in fact if these outputs will not be used in a system it is
recommended to save power and minimize noise that they be left
open. This practice will minimize switching noise which can reduce
the maximum count frequency of the device or significantly reduce
margins against other noise in the system.

The 100 Series contains temperature compensation.
® 550 MHz Count Frequency
e Fully Synchronous Up and Down Counting
® [.ook-Ahead-Carry Input and Output

® Asynchronous Master Reset

® PECL Mode Operating Range: Vcc=4.2 Vto 5.7 V with VEE=0 V
® NECL Mode Operating Range: Voc= 0 V with VEE=—42 Vto 5.7V

® [Internal Input Pulldown Resistors
® ESD Protection: >2 KV HBM, > 100 V MM
® Meets or Exceeds JEDEC Spec EIA/JESD78 IC Latchup Test

® Moisture Sensitivity Level 1
For Additional Information, see Application Note AND8003/D

® Flammability Rating: UL-94 code V-0 @ 1/8”,
Oxygen Index 28 to 34

® Transistor Count = 506 devices

© Semiconductor Components Industries, LLC, 2000 63
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MC10E136, MC100E136

LOGIC DIAGRAM AND PINOUT ASSIGNMENT

D3 D4 D5 Vocco Q5 Q4 Vcco
[ [ 1 1 1 1 [
%5 24 23 2 21 2 19
p2[] 26 18[] a3
s2[] 27 17(] @2
si[] 28 16 [ ] Voo
Pinout: 28-lead PLCC
v 5[] v
ee |0 (Top View) ] Voo
ck[] 2 14 ] cour
on[] s 13 | ] cout
CON [ | 4 12 | | crout
5. 6 7 8 9 10
T T T T T T
MR Dt DO Vgco Q0 Q1 Vgeo

* All Vo and Voo pins are tied together on the die.

Warning: All Vo, Vcco, and VEE pins must be externally
connected to Power Supply to guarantee proper operation.

PIN NAMES
PIN FUNCTION
Do -Ds ECL Preset Data Inputs
Qp-Qs ECL Data Outputs
S1, S2 Mode Control Pins
MR Master Reset
CLK ECL Clock Input
COUT, COUT ECL Differential Carry-Out Output (Active LOW)
CLOUT ECL Look-Ahead-Carry Out (Active LOW)
CIN ECL Carry-In Input (Active LOW)
CLIN ECL Look-Ahead-Carry In Input (Active LOW)
Vce Veco Positive Supply
VEE Negative Supply

FUNCTION TABLE (Expanded truth table on page 67)

s1 Ss2 CIN MR CLK Function

L L X L z Preset Parallel Data

L H L L VA Increment (Count Up)

L H H L 4 Hold Count

H L L L 4 Decrement (Count Down)
H L H L z Hold Count

H H X L V4 Hold Count

X X X H X Reset (Qn = LOW)
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MC10E136, MC100E136

MAXIMUM RATINGS (Note 1.)

Symbol Parameter Condition 1 Condition 2 Rating Units
\ele PECL Mode Power Supply VEE=0V 8 Vv
VEE NECL Mode Power Supply Vcec=0V -8 \
\ PECL Mode Input Voltage VEE=0V Vi< Vce 6 \
NECL Mode Input Voltage Vcc=0V V| = VEE -6 Vv
lout Output Current Continuous 50 mA
Surge 100 mA
TA Operating Temperature Range O0to +85 °C
Tstg Storage Temperature Range —65 to +150 °C
0JA Thermal Resistance (Junction to Ambient) 0 LFPM 28 PLCC 63.5 °C/W
500 LFPM 28 PLCC 43.5 °C/W
6Jc Thermal Resistance (Junction to Case) std bd 28 PLCC 22 to 26 °C/W
VEE PECL Operating Range 42t05.7 \
NECL Operating Range -5.7t0-4.2 Vv
Tsol Wave Solder <2to 3 sec @ 248°C 265 °C

1. Maximum Ratings are those values beyond which device damage may occur.

10E SERIES PECL DC CHARACTERISTICS Vccy=5.0 V; VEE= 0.0 V (Note 1.)

0°C 25°C 85°C
Symbol Characteristic Min Typ Max Min Typ Max Min Typ Max | Unit
IEE Power Supply Current 125 150 125 150 125 150 mA
VoH Output HIGH Voltage (Note 2.) 3980 | 4070 | 4160 | 4020 | 4105 | 4190 | 4090 | 4185 | 4280 | mV
VoL Output LOW Voltage (Note 2.) 3050/ -3210-1)1 3370}, 3050 | 3210 | 3370 | 3050 | 3227 | 3405 | mV
VIH Input HIGH Voltage 3830 | 3995 | 4160 | 3870 | 4030 | 4190 | 3940 | 4110 | 4280 | mV
ViL Input LOW Voltage 3050 | 3285 | 3520 | 3050 | 3285 | 3520 | 3050 | 3302 | 3555 | mV
IIH Input HIGH Current 150 150 150 LA
L Input LOW Current 0.5 0.3 0.5 0.25 0.3 0.2 uA

NOTE: Devices are designed to meet the DC specifications shown in the above table, after thermal equilibrium has been established. The
circuit is in a test socket or mounted on a printed circuit board and transverse air flow greater than 500 Ifpm is maintained.

1. Input and output parameters vary 1:1 with Vcc. VEE can vary +0.46 V /—0.06 V.

2. Outputs are terminated through a 50 ohm resistor to Vg2 volts.

10E SERIES NECL DC CHARACTERISTICS Vcy= 0.0 V; VEE=-5.0 V (Note 1.)

0°C 25°C 85°C
Symbol Characteristic Min Typ Max Min Typ Max Min Typ Max | Unit
IEE Power Supply Current 125 150 125 150 125 150 mA
VoH Output HIGH Voltage (Note 2.) —1020 | 930 | -840 | —980 | 895 | 810 | 910 | —815 | —720 mV
VoL Output LOW Voltage (Note 2.) —1950 | -1790 | —1630 [ —1950 | —1790 | —1630 | -1950 | —1773 [ -1595 | mV
VIH Input HIGH Voltage —1170 | —1005 | -840 | 1130 | -970 | -810 | -1060 | —-890 | —720 mV
ViL Input LOW Voltage —1950 | -1715 | —1480 [ —1950 | —1715 | —1480 | -1950 | —1698 | —1445 | mV
IIH Input HIGH Current 150 150 150 LA
IR Input LOW Current 0.5 0.3 05 | 0.065 0.3 0.2 UA

NOTE: Devices are designed to meet the DC specifications shown in the above table, after thermal equilibrium has been established. The
circuit is in a test socket or mounted on a printed circuit board and transverse air flow greater than 500 Ifpm is maintained.

1. Input and output parameters vary 1:1 with Vcc. VEE can vary +0.46 V /—0.06 V.

2. Outputs are terminated through a 50 ohm resistor to Vgc—2 volts.
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MC10E136, MC100E136

100E SERIES PECL DC CHARACTERISTICS Vccy=5.0 V; VEE=0.0V (Note 1.)

0°C 25°C 85°C
Symbol Characteristic Min Typ Max Min Typ Max Min Typ Max | Unit
IEE Power Supply Current 125 150 125 150 140 170 mA
VOH Output HIGH Voltage (Note 2.) 3975 | 4050 | 4120 | 3975 | 4050 | 4120 | 3975 | 4050 | 4120 mvV
VoL Output LOW Voltage (Note 2.) 3190 | 3295 | 3380 | 3190 | 3255 | 3380 | 3190 | 3260 | 3380 mV
VIH Input HIGH Voltage 3835 | 4050 | 4120 | 3835 | 4120 | 4120 | 3835 | 4120 | 4120 mV
ViL Input LOW Voltage 3190 | 3300 | 3525 | 3190 | 3525 | 3525 | 3190 | 3525 | 3525 mV
IIH Input HIGH Current 150 150 150 uA
L Input LOW Current 0.5 0.3 0.5 0.25 0.5 0.2 uA

NOTE: Devices are designed to meet the DC specifications shown in the above table, after thermal equilibrium has been established. The
circuit is in a test socket or mounted on a printed circuit board and transverse air flow greater than 500 Ifpm is maintained.

1. Input and output parameters vary 1:1 with Vcc. VEE can vary +0.46 V/-0.8 V.

2. Outputs are terminated through a 50 ohm resistor to Vcc—2 volts.

100E SERIES NECL DC CHARACTERISTICS Vgcy=0.0 V; VEE=-5.0 V (Note 1.)

0°C 25°C 85°C
Symbol Characteristic Min Typ Max Min Typ Max Min Typ Max | Unit
IEE Power Supply Current 125 150 125 150 140 170 mA
VoH Output HIGH Voltage (Note 2.) —-1025 | 950 | —880 | —-1025 | <950 | —880 |—-1025 | —950 | —880 mV
VoL Output LOW Voltage (Note 2.) —1810 | —1705 | —1620 | —1810 [ —1745 | —1620 [ —1810 | -1740 | —-1620 | mV
VIH Input HIGH Voltage -1165 | 950 | —880 | 1165 | 880 | —880 [ —-1165 | —880 | —880 mV
VL Input LOW Voltage —1810 | —1700 | —1475 | —1810 | —1475 | —1475 [ —1810 | -1475 | 1475 | mV
IIH Input HIGH Current 150 150 150 LA
L Input LOW Current 0.5 0.3 0.5 0.25 0.5 0.2 uA

NOTE: Devices are designed to meet the DC specifications shown in the above table, after thermal equilibrium has been established. The
circuit is in a test socket or mounted on a printed circuit board and transverse air flow greater than 500 Ifpm is maintained.

1. Input and output parameters vary 1:1 with Vcc. VEE can vary +0.46 V /-0.8 V.

2. Outputs are terminated through a 50 ohm resistor to Vcc—2 volts.

AC CHARACTERISTICS Vciy=5.0 V; VEE= 0.0V or Vcgoy= 0.0 V; VEE=-5.0 V (Note 1.)

0°C 25°C 85°C
Symbol Characteristic Min Typ Max Min Typ Max Min Typ Max | Unit
fcOUNT | Maximum Count Frequency 550 650 — 550 650 — 550 650 — MHz
tPLH Propagation Delay to Output ps
tPHL CLKto Q 850 | 1150 | 1450 | 850 | 1150 | 1450 | 850 | 1150 | 1450
MR to Q 850 | 1150 | 1450 | 850 | 1150 | 1450 | 850 | 1150 | 1450
CLK to COUT 800 | 1150 | 1300 | 800 | 1150 | 1300 | 800 | 1150 | 1300
CLK to CLOUT 825 | 1150 | 1400 | 825 | 1150 | 1400 | 825 | 1150 | 1400
ts Setup Time ps
S1, 82 1000 | 650 — 1000 | 650 — 1000 | 650 —
D 800 400 — 800 400 — 800 400 —
LIN 150 0 — 150 0 — 150 0 —
IN 800 400 — 800 400 — 800 400 —
th Hold Time ps
S1, 82 150 [ —200 — 150 | —200 — 150 | —200 —
D 150 | —250 — 150 | —250 — 150 | —250 —
LIN 300 0 — 300 0 — 300 0 —
IN 150 | —250 — 150 | —250 — 150 | —250 —
tRR Reset Recovery Time 1000 | 700 — 1000 | 700 — 1000 | 700 — ps
tUITTER Cycle—to—Cycle Jitter TBD TBD TBD ps
tpw Minimum Pulse Width ps
CLK, MR 700 400 — 700 400 — 700 400 —
tr Rise/Fall Times 20% - 80% ps
tf CouT 275 — 600 275 — 600 275 — 600
Other 300 — 700 300 — 700 300 — 700

1. 10 Series: VEg can vary +0.46 V/—-0.06 V.
100 Series: VEE can vary +0.46 V /0.8 V.
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EXPANDED TRUTH TABLE
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APPLICATIONS INFORMATION

Overview

The MC10E/100E136 is a 6-bit synchronous, presettable,
cascadable universal counter. Using the S1 and S2 control
pins the user can select between preset, count up, count
down and hold count. The master reset pin will reset the
internal counter, and set the COUT, CLOUT, and CLIN
flip-flops. Unlike previous 136 type counters the carry out
outputs will go to a high state during the preset operation. In
addition since the carry out outputs are registered they will
not go low if terminal count is loaded into the register. The
look-ahead-carry out output functions similarly.

Note from the schematic the use of the master information
from the least significant bits for control of the two carry out
functions. This architecture not only reduces the carry out
delay, but is essential to incorporate the registered carry out
functions. In addition to being faster, because these
functions are registered the resulting carry out signals are
stable and glitch free.

Cascading Multiple E136 Devices

Many applications require counters significantly larger
than the 6 bits available with the E136. For these
applications several E136 devices can be cascaded to
increase the bit width of the counter to meet the needs of the
application.

In the past cascading several 136 type universal counters
necessarily impacted the maximum count frequency of the
resulting counter chain. This performance impact was; the

result of the terminal count signal of the lower order counters
having to ripple through the entire counter chain. As a result
past counters of this type were not widely used in large bit
counter applications.

An alternative counter architecture similar to the EQ16
binary counter was implemented to alleviate the need to
ripple propagate the terminal count signal. Unfortunately
these types of counters require external gating for cascading
designs of more than two devices. In addition to requiring
additional components, these external gates limit the
cascaded count frequency to a value less than the free
running count frequency of a single counter. Although there
is a performance impact with this type of architecture it is
minor compared to the impact of the ripple propagate
designs. As a result the EO16 type counters have been used
extensively in applications requiring very high speed, wide
bit width synchronous counters.

ON Semiconductor has incorporated several improvements
to past universal counter designs in the E136 universal counter.
These enhancements make the E136 the unparalleled leader in
its class. With the addition of look-ahead-carry features on the
terminal count signal, very large counter chains can be
designed which function at very nearly the same clock
frequency as a single free running device. More importantly
these counter chains require no external gating. Figure 1 below
illustrates  the interconnect scheme for using the
look-ahead-carry features of the E136 counter.

Q0 — Q5 Q0 —> Q5 Q0 —> Q5 Q0 — Q5
HEEEE HEEEN HEEEE HEEEN
CLOCK O > CLK > CLK > CLK > CLK
LSB MSB
“Lo* — CIN couT| “Lo® — CIN COUT CIN COUT CIN couT
“.0’ — CON  CLOUT ON cLoUT CON  CLOUT 0N CLOUT
1T T T T
DO —> D5 DO —> D5 DO —>D5 DO —> D5
111101 111110 111111 000000 000001
CLK
crLouT

N
CouT /

Figure 1. 24-bit Cascaded E136 Counter
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CIN ) ACTIVE
LOW
CLIN D Q J
CLK >

Figure 2. Look-Ahead-Carry Input Structure

Note from the waveforms that the look-ahead-carry
output (CLOUT) pulses low one clock pulse before the
counter reaches terminal count. Also note that both CLOUT
and the carry out pin (COUT) of the device pulse low for
only one clock period. The input structure for
look-ahead-carry in (CLIN) and carry in (CIN) is pictured
in Figure 2.

The CLIN input is registered and then ORed with the CIN
input. From the truth table one can see that both the CIN and
the CLIN inputs must be in a LOW state for the E136 to be
enabled to count (either count up or count down). The CLIN
inputs are driven by the CLOUT output of the lowest order
E136 and therefore are only asserted for a single clock
period. Since the CLIN input is registered it must be asserted
one clock period prior to the CIN input.

If the counter previous to a given counter is at terminal
count its COUT output and thus the CIN input of the given
counter will be in the “LOW” state. This signals the given
counter that it will need to count one upon the next terminal
count of the least significant counter (LSC). The CLOUT
output of the LSC will pulse low one clock period before it
reaches terminal count. This CLOUT signal will be clocked
into the CLIN input of the higher order counters on the
following positive clock transition. Since both CIN and
CLIN are in the LOW state the next clock pulse will cause
the least significant counter to roll over and all higher order
counters, if signaled by their CIN inputs, to count by one.

Q0 — Q5

NN
82 “LO”

CLOCK O—>CLK St

couTt O
couT O

HEBRERR

DO —> D5

Figure 3. 6-bit Programmable Divider

During the clock pulse in which the higher order counter
is counting by one the CLIN is clocking in the high signal

presented by the CLOUT of the LSC. The CIN’s in the
higher order counter will ripple propagate through the chain
to update the count status for the next occurrence of terminal
count on the LSC. This ripple propagation will not affect the
count frequency as it has 26—1 or 63 clock pulses to ripple
through without affecting the count operation of the chain.

The only limiting factor which could reduce the count
frequency of the chain as compared to a free running single
device will be the setup time of the CLIN input. This limit
will consist of the CLK to CLOUT delay of the E136 plus
the CLIN setup time plus any path length differences
between the CLOUT output and the clock.

Programmable Divider

Using external feedback of the COUT pin, the E136 can
be configured as a programmable divider. Figure 3
illustrates the configuration for a 6-bit count down
programmable divider. If for some reason a count up divider
is preferred the COUT signal is simply fed back to S2 rather
than S1. Examination of the truth table for the E136 shows
that when both S1 and S2 are LOW the counter will parallel
load on the next positive transition of the clock. If the S2
input is low and the S1 input is high the counter will be in the
count down mode and will count towards an all zero state
upon successive clock pulses. Knowing this and the
operation of the COUT output it becomes a trivial matter to
build programmable dividers.

For a programmable divider one wants to load a
predesignated number into the counter and count to terminal
count:1 Upon terminal count the counter should
automatically reload the divide number. With the
architecture shown in Figure 3 when the counter reaches
terminal count the COUT output and thus the S1 input will
go LOW, this combined with the low on S2 will cause the
counter to load the inputs present on DO-D5. Upon loading
the divide value into the counter COUT will go HIGH as the
counter is no longer at terminal count thereby placing the
counter back into the count mode.

Table 1. Preset Inputs Versus Divide Ratio

Divide Preset Data Inputs
Ratio D5 D4 D3 D2 D1 DO
2 L L L L L H
3 L L L L H L
4 L L L L H H
5 L L L H L L
L] L] L] L] L] L] L]
L] L] L] L] L] L] L]
36 H L L L H H
37 H L L H L L
38 H L L H L H
L] L] L] L] L] L] L]
L] L] L] L] L] L] L]
62 H H H H L H
63 H H H H H L
64 H H H H H H

www.DataSheetdU.com

http://onsemi.com

69



MC10E136, MC100E136
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Figure 4. Programmable Divider Waveforms

The exercise of building a programmable divider then
becomes simply determining what value to load into the
counter to accomplish the desired division. Since the load
operation requires a clock pulse, to divide by N, N—1 must
be loaded into the counter. A single E136 device is capable
of divide ratios of 2 to 64 inclusive, Table 1 outlines the load
values for the various divide ratios. Figure 4 presents the
waveforms resulting from a divide by 37 operation. Note
that the availability of the COUT complimentary output
COUT allows the user to choose the polarity of the divide by
output.

For single device programmable counters the E016
counter is probably a better choice than the E136. The E016
has an internal feedback to control the reloading of the
counter, this not only simplifies board design but also will
result in a faster maximum count frequency.

For programmable dividers of larger than 8 bits the
superiority of the EO16 diminishes, and in fact for very wide
dividers the E136 will provide the capability of a faster count
frequency. This potential is a result of the cascading features
mentioned previously in this document. Figure 5 shows the
architecture of a 24-bit programmable divider implemented
using E136 counters. Note the need for one external gate to
control the loading of the entire counter chain. An ideal
device for the external gating of this architecture would be
the 4-input OR function in the 8-lead SOIC ECLinPS Lite™
family. However the final decision as to what device to use
for the external gating requires a balancing of performance
needs, cost and available board space. Note that because of
the need for external gating the maximum count frequency
of a given sized programmable divider will be less than that
of a single cascaded counter.

Q0 — Q5 Q0 — Q5 Q0 —> Q5 Q0 — Q5
RN NN AN NN
o > CLK S1 > CLK S1 > CLK S1 > CLK S1
CLOCK
LSB MSB
“LO"— CIN COUT [ “LO”— CIN COuT IN CcouT CIN COUT
“LO’— CLIN  CLOUT LIN CLOUT LIN CLOUT CLIN CLOUT
FTrrl FTrrl HEBRRR FTrrl
DO — D5 DO — D5 DO —> D5 DO —> D5
ouTO——

Figure 5. 24-bit Programmable Divider Architecture
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r— a r— - A
290 —>0>
| Driver | | Receiver |
| Device | Device |
| E Qb > | E Db > |
| R, |
50Q 50 Q
VT

V11 = Vcoc-20V

Figure 6. Typical Termination for Output Driver and Device Evaluation
(See Application Note AND8020 — Termination of ECL Logic Devices.)

Resource Reference of Application Notes

AN1404
AN1405
AN1406
AN1503
AN1504
AN1568
AN1596
AN1650
AN1672
AND8001
AND8002
AND8020

ECLInPS Circuit Performance at Non—Standard V|H Levels
ECL Clock Distribution Techniques

Designing with PECL (ECL at +5.0 V)

ECLinPS 1/0O SPICE Modeling Kit

Metastability and the ECLIinPS Family

Interfacing Between LVDS and ECL

ECLinPS Lite Translator ELT Family SPICE I/O Model Kit
Using Wire—OR Ties in ECLInPS Designs

The ECL Translator Guide

Odd Number Counters Design

Marking and Date Codes

Termination of ECL Logic Devices
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5V ECL 8-Bit Ripple Counter

The MC10E/100E137 is a very high speed binary ripple counter. The
two least significant bits were designed with very fast edge rates while
the more significant bits maintain standard ECLinPS™ output edge
rates. This allows the counter to operate at very high frequencies while
maintaining a moderate power dissipation level.

The device is ideally suited for multiple frequency clock generation
as well as a counter in a high performance ATE time measurement
board.

Both asynchronous and synchronous enables are available to
maximize the device’s flexibility for various applications. The
asynchronous enable input, A_Start, when asserted enables the counter
while overriding any synchronous enable signals. The E137 features
XORed enable inputs, EN1 and EN2, which are synchronous to the
CLK input. When only one synchronous enable is asserted the counter
becomes disabled on the next CLK transition; all outputs remain in the
previous state poised for the other synchronous enable or A_Start to be
asserted to re-enable the counter. Asserting both synchronous enables
causes the counter to become enabled on the next transition of the CLK.
If EN1 (or EN2) and CLK edges are coincident, sufficient delay has
been inserted in the CLK path (to compensate for the XOR gate delay
and the internal D-flip flop setup time) to insure that the synchronous
enable signal is clocked correctly, hence, the counter is disabled.

All input pins left open will be pulled LOW via an input pulldown
resistor. Therefore, do not leave the differential CLK inputs open.
Doing so causes the current source transistor of the input;clock gate to
become saturated, thus upsetting the internal bias regulators and
jeopardizing the stability of the device.

The asynchronous Master Reset resets the counter to an all zero state
upon assertion.

The VBB pin, an internally generated voltage supply, is available to
this device only. For single-ended input conditions, the unused
differential input is connected to VBB as a switching reference voltage.
VBB may also rebias AC coupled inputs. When used, decouple VBB
and V via a 0.01 uF capacitor and limit current sourcing or sinking to
0.5 mA. When not used, VBB should be left open.

The 100 Series contains temperature compensation.

e Differential Clock Input and Data Output Pins
VBB Output for Single-Ended Use
Synchronous and Asynchronous Enable Pins
Asynchronous Master Reset

Internal Input Pulldown Resistors
ESD Protection: > 2 KV HBM, > 100 V MM
Meets or Exceeds JEDEC Spec EIA/JESD78 IC Latchup Test

Moisture Sensitivity Level 1
For Additional Information, see Application Note AND8003/D

® Flammability Rating: UL-94 code V-0 @ 1/8”,
Oxygen Index 28 to 34

® Transistor Count = 330 devices

© Semiconductor Components Industries, LLC, 2000 72
October, 2000 — Rev. 3

ON Semiconductor™
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ORDERING INFORMATION
Device Package Shipping
MC10E137FN PLCC-28 37 Units/Rail
MC10E137FNR2 | PLCC-28 | 500 Units/Reel
MC100E137FN PLCC-28 37 Units/Rail
MC100E137FNR2 | PLCC-28 | 500 Units/Reel

PECL Mode Operating Range: Vcc=4.2 Vt0 5.7 V with VEE=0V
NECL Mode Operating Range: Vcc=0V with VEE=—42 Vto 57V
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PIN DESCRIPTION LOGIC DlAGEAM ANDENOUT ASSlGNNLENT
Q7 Q7 Q6 Q6 Vcco Q@5 @5
PIN FUNCTION 1 [ [ [ 1 —1
25 24 23 22 21 20 19
CLK, CLK ECL Differential Clock Inputs A_Start |: 26 18 :l Q4
Q0-Q7, Q0-Q7 | ECL Differential Q Outputs
EN1[] 27 17[] o4
A_Start ECL Asynchronous Enable Input
EN1, EN2 ECL Synchronous Enable Inputs EN2 |: 28 16 :| Vce
MR Asynchronous Master Reset [ Pinout: 28-Lead PLCC :l _
VBB Reference Voltage Output VEE o (Top View) s @3
Vces Veco Positive Supply ck [ 2 14|] Q3
VEE Negative Supply L
ck[] 3 13 [] @2
Warning: All Vo, Voo, and VEE pins mu —
be externally connected to Power Supply t¢ BB [ 4 2] @2
guarantee proper operation. 5 6 7 8 9 10 1
T T T CT CT T 7
LOGIC DIAGRAM MR Vcco @0 Q0 Qf  Qf Vcco

A_Start ———————— * All Vo and Vo pins are tied together on the die.

EN' :)D— p R Q0 Q0 Ql of Q7 97
Q
CLK 3

| CLK
j CLK Q CLK Q r P CLK Qp—
CLK CLK Qp CLK Qp CLK Qp—
Q
CLK D D D
Vep < |_ R |_ R |_ R
MR
SEQUENTIAL TRUTH TABLE
Function EN1 EN2 A_Start MR CLK Q7 Q6 Q5 Q4 Q3 Q2 Q1 Qo
Reset X X X H X L L L L L L L L
Count L L L L Z L L L L L L L H
L L L L z L L L L L L H L
L L L L Y4 L L L L L L H H
Stop H L L L Y4 L L L L L L H H
H L L L Y4 L L L L L L H H
Asynch Start H L H L z L L L L L H L L
H L H L z L L L L L H L H
L L H L Y4 L L L L L H H L
Count L L L L Y4 L L L L L H H H
L L L L Y4 L L L L H L L L
L L L L Z L L L L H L L H
Stop L H L L z L L L L H L L H
L H L L z L L L L H L L H
Synch Start H H L L z L L L L H L H L
H H L L Y4 L L L L H L H H
H H L L Y4 L L L L H H L L
Stop H L L L z L L L L H H L L
H L L L z L L L L H H L L
Count L L L L z L L L L H H L H
L L L L Y4 L L L L H H H L
L L L L Y4 L L L L H H H H
Reset X X X H X L L L L L L L L

Z = Low to High Transition
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MAXIMUM RATINGS (Note 1.)

Symbol Parameter Condition 1 Condition 2 Rating Units
\ele PECL Mode Power Supply VEE=0V 8 Vv
VEE NECL Mode Power Supply Vcc=0V -8 Vv
\ PECL Mode Input Voltage VEE=0V Vi< Vce 6 \"
NECL Mode Input Voltage Vcec=0V V| > VEE -6 \
lout Output Current Continuous 50 mA
Surge 100 mA
IBB VBB Sink/Source +0.5 mA
TA Operating Temperature Range Oto +85 °C
Tstg Storage Temperature Range —65 to +150 °C
0JA Thermal Resistance (Junction to Ambient) |0 LFPM 28 PLCC 63.5 °C/W
500 LFPM 28 PLCC 43.5 °C/W
0Jc Thermal Resistance (Junction to Case) std bd 28 PLCC 22 to 26 °C/W
VEE PECL Operating Range 42t05.7 Vv
NECL Operating Range -5.7t0-4.2 \
Tsol Wave Solder <2 to 3 sec @ 248°C 265 °C

1. Maximum Ratings are those values beyond which device damage may occur.

10E SERIES PECL DC CHARACTERISTICS Vcy=5.0 V; VEE= 0.0 V (Note 1.)

0°C 25°C 85°C
Symbol Characteristic Min Typ Max Min Typ Max Min Typ Max | Unit
IEE Power Supply Current 121 145 121 145 121 145 mA
VoH Output HIGH Voltage (Note 2.) 3980 | 4070 | 4160 | 4020 | 4105 | 4190 | 4090 | 4185 | 4280 mV
VoL Output LOW Voltage (Note 2.) 3050 | 3210 | 3370 | 3050 | 3210 | 3370 | 3050 | 3227 | 3405 mV
ViH Input HIGH Voltage (Single Ended) 3830 | 3995 | 4160 | 3870 | 4030 | 4190 | 3940 | 4110 | 4280 mV
ViL Input LOW Voltage (Single Ended) 3050 | 3285 | 3520 | 3050 | 3285 | 3520 [ 3050 | 3302 | 3555 mV
VBB Output Voltage Reference 3.62 3.73 | 3.65 3.75 | 3.69 3.81 \'
VIHCMR | Input HIGH Voltage Common Mode 22 46 22 46 22 46 \
Range (Differential) (Note 3.)

IIH Input HIGH Current 150 150 150 UA
L Input LOW Current 0.5 0.3 0.5 0.25 0.3 0.2 UA

NOTE: Devices are designed to meet the DC specifications shown in the above table, after thermal equilibrium has been established. The
circuit is in a test socket or mounted on a printed circuit board and transverse air flow greater than 500 Ifpm is maintained.

1. Input and output parameters vary 1:1 with Vcc. VEE can vary +0.46 V/—-0.06 V.

2. Outputs are terminated through a 50 ohm resistor to Vcc—2 volts.

3. VIHCMR min varies 1:1 with VEE, max varies 1:1 with Vg .

10E SERIES NECL DC CHARACTERISTICS Vccyx= 0.0 V; VEE=-5.0 V (Note 1.)

0°C 25°C 85°C
Symbol Characteristic Min Typ Max Min Typ Max Min Typ Max Unit
IEE Power Supply Current 121 145 121 145 121 145 mA
VOH Output HIGH Voltage (Note 2.) —1020 | 930 | -840 | 980 | 895 | -810 | —910 | -815 | —720 mV
VoL Output LOW Voltage (Note 2.) —1950 | -1790 | —1630 [ —1950 | —1790 | —1630 [ 1950 | -1773 [ -1595 | mV
VIH Input HIGH Voltage (Single Ended) -1170 | -1005 | -840 | -1130 | 970 | 810 [ -1060 | -890 | —720 mV
VL Input LOW Voltage (Single Ended) —1950 | -1715 [ —1480 | —1950 [ —1715 | —1480 [ —1950 | —1698 | —1445 | mV
VBB Output Voltage Reference -1.38 -127 | -1.35 -1.25 | -1.31 -1.19 Vv
VIHCMR | Input HIGH Voltage Common Mode —2.8 04 | 28 04 | 28 04 Vv
Range (Differential) (Note 3.)
lIIH Input HIGH Current 150 150 150 A
L Input LOW Current 0.5 0.3 0.5 | 0.065 0.3 0.2 A

NOTE: Devices are designed to meet the DC specifications shown in the above table, after thermal equilibrium has been established. The
circuit is in a test socket or mounted on a printed circuit board and transverse air flow greater than 500 Ifpm is maintained.

1. Input and output parameters vary 1:1 with Vcc. VEE can vary +0.46 V /—0.06 V.

2. Outputs are terminated through a 50 ohm resistor to Vcc—2 volts.

3. VIHCMR min varies 1:1 with VEg, max varies 1:1 with Vgc.
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100E SERIES PECL DC CHARACTERISTICS Vccy=5.0 V; VEE=0.0V (Note 1.)

0°C 25°C 85°C
Symbol Characteristic Min Typ Max Min Typ Max Min Typ Max | Unit
IEE Power Supply Current 121 145 121 145 139 167 mA
VoH Output HIGH Voltage (Note 2.) 3975 | 4050 | 4120 | 3975 | 4050 | 4120 | 3975 | 4050 | 4120 mvV
VoL Output LOW Voltage (Note 2.) 3190 | 3295 | 3380 | 3190 | 3255 | 3380 | 3190 | 3260 | 3380 mV
VIH Input HIGH Voltage (Single Ended) 3835 | 4050 | 4120 | 3835 | 4120 | 4120 | 3835 | 4120 | 4120 mV
VIL Input LOW Voltage (Single Ended) 3190 | 3300 | 3525 | 3190 | 3525 | 3525 | 3190 | 3525 | 3525 mV
VBB Output Voltage Reference 3.62 373 | 3.62 374 | 3.62 3.74
VIHCMR | Input HIGH Voltage Common Mode 22 4.6 22 4.6 22 46
Range (Differential) (Note 3.)

IIH Input HIGH Current 150 150 150 UA
L Input LOW Current 0.5 0.3 0.5 0.25 05 0.2 uA

NOTE: Devices are designed to meet the DC specifications shown in the above table, after thermal equilibrium has been established. The
circuit is in a test socket or mounted on a printed circuit board and transverse air flow greater than 500 Ifpm is maintained.

1. Input and output parameters vary 1:1 with Vcc. VEE can vary +0.46 V/-0.8 V.

2. Outputs are terminated through a 50 ohm resistor to Vgc—2 volts.

3. VIHCMR min varies 1:1 with VEg, max varies 1:1 with Vg .

100E SERIES NECL DC CHARACTERISTICS Vgcy=0.0 V; VEE=-5.0 V (Note 1.)

0°C 25°C 85°C
Symbol Characteristic Min Typ Max Min Typ Max Min Typ Max Unit
IEE Power Supply Current 121 145 121 145 139 167 mA
VOH Output HIGH Voltage (Note 2.) —1025 | 950 | -880 |-1025 | —950 | —880 |-1025 | —950 | —880 mvV
VoL Output LOW Voltage (Note 2.) -1810 | =1705:|,+1620 | —1810 | 1745 | —1620 | —1810 | 1740 [ —1620 | mV
VIH Input HIGH Voltage (Single Ended) -1165 | -950 | -880 | —1165 | -880 | —880 | —-1165 | —880 | —880 mV
VIL Input LOW Voltage (Single Ended) —1810 | —1700 | —1475 | —1810 | —1475 | —1475 | —1810 | —1475 [ 1475 | mV
VBB Output Voltage Reference -1.38 -127 | -1.38 -1.26 | —1.38 -1.26
VIHCMR | Input HIGH Voltage Common Mode -3.8 -04 | -38 -04 | -38 -0.4 \
Range (Differential) (Note 3.)

IIH Input HIGH Current 150 150 150 UA
L Input LOW Current 0.5 0.3 0.5 0.25 0.5 0.2 uA

NOTE: Devices are designed to meet the DC specifications shown in the above table, after thermal equilibrium has been established. The
circuit is in a test socket or mounted on a printed circuit board and transverse air flow greater than 500 Ifpm is maintained.

1. Input and output parameters vary 1:1 with Vcc. VEE can vary +0.46 V/-0.8 V.

2. Outputs are terminated through a 50 ohm resistor to Vgc—2 volts.

3. VIHCMR min varies 1:1 with VEE, max varies 1:1 with V.
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MC10E137, MC100E137

AC CHARACTERISTICS Vocx=5.0V; VEE=0.0V or Vgox= 0.0 V; VEE=-5.0 V (Note 1.)

0°C 25°C 85°C
Symbol Characteristic Min Typ Max Min Typ Max Min Typ Max | Unit
fcOUNT | Maximum Count Frequency 1800 | 2200 1800 | 2200 1800 | 2200 MHz
tPLH Propagation Delay to Output ps
tPHL CLK to QO 1300 | 1700 | 2150 | 1300 | 1700 | 2150 | 1350 | 1750 | 2200

CLK to Q1 1600 | 2025 | 2500 | 1600 | 2050 | 2500 | 1650 | 2100 | 2550
CLKto Q2 1950 | 2425 | 2925 | 1950 | 2450 | 2925 | 2025 | 2500 | 3000
CLK to Q3 2275 | 2750 | 3350 | 2275 | 2775 | 3350 | 2350 | 2850 | 3425
CLK to Q4 2625 | 3125 | 3750 | 2625 | 3150 | 3750 | 2700 | 3225 | 3825
CLK to Q5 2950 | 3450 | 4150 | 2950 | 3475 | 4150 | 3050 | 3550 | 4250
CLK to Q6 3250 | 3775 | 4450 | 3250 | 3800 | 4450 | 3375 | 3925 | 4600
CLK to Q7 3575 | 4075 | 4800 | 3575 | 4125 | 4800 | 3700 | 4250 | 4950
A_Start to Q0 950 | 1325 | 1700 | 950 | 1325 | 1700 | 950 | 1325 | 1700
MR to QO 700 | 1000 | 1300 | 700 | 1000 | 1300 | 700 | 1000 | 1300

ts Setup Time (EN1, EN2) 0 -150 0 -150 0 -150 ps
th Hold Time (EN1, EN2) 300 150 300 150 300 150 ps
tRR Reset Recovery Time ps
MR, A_Start 400 200 400 200 400 200
tpPw Minimum Pulse Width ps
CLK, MR, A_Start 400 400 400

Vpp Minimum Input Swing (CLK) (Note 2.) 0.25 1.0 0.25 1.0 0.25 1.0 \
tUITTER Cycle-to—Cycle Jitter TBD TBD TBD ps
tr Rise/Fall Times (20%—80%) ps
tf Qo,Q1 150 400 150 400 150 400

Q2to Q7 275 600 275 600 275 600

1. 10 Series: VEg can vary +0.46 V /-0.06 V.
100 Series: VEg can vary +0.46 V/-0.8 V.
2. Minimum input swing for which AC parameters are guaranteed. Full DC ECL output swings will be generated with only 50 mV input swings.

Device

|

(.

| Driver |
|

|

Device I
E Qb > E Db >
R, -
50Q 50Q

r
| |
: Receiver |
| |
| |
L

VT
Vi1 = Voc-20V

Figure 1. Typical Termination for Output Driver and Device Evaluation
(See Application Note AND8020 — Termination of ECL Logic Devices.)
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Resource Reference of Application Notes

AN1404
AN1405
AN1406
AN1503
AN1504
AN1568
AN1596
AN1650
AN1672
AND8001
AND8002
AND8020

ECLInPS Circuit Performance at Non—Standard V|H Levels
ECL Clock Distribution Techniques

Designing with PECL (ECL at +5.0 V)

ECLinPS 1/0O SPICE Modeling Kit

Metastability and the ECLIinPS Family

Interfacing Between LVDS and ECL

ECLinPS Lite Translator ELT Family SPICE I/O Model Kit
Using Wire—OR Ties in ECLInPS Designs

The ECL Translator Guide

Odd Number Counters Design

Marking and Date Codes

Termination of ECL Logic Devices
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5V ECL 8-Bit Shift Register

The MCI10E/100E141 is an 8-bit full-function shift register. The
E141 performs serial/parallel in and serial/parallel out, shifting in either
direction. The eight inputs Dg— D7 accept parallel input data, while
DL/DR accept serial input data for left/right shifting. The Qn outputs do
not need to be terminated for the shift operation to function. To
minimize noise and power, any Q output not used should be left
unterminated.

The select pins, SELO and SELI, select one of four modes of
operation: Load, Hold, Shift Left, Shift Right, according to the Function
Table.

Input data is accepted a set-up time before the positive clock edge. A
HIGH on the Master Reset (MR) pin asynchronously resets all the
registers to zero.

The 100 Series contains temperature compensation.

e 700 MHz Min. Shift Frequency

® 8-Bit

e Full-Function, Bi-Directional

® Asynchronous Master Reset

® Pin-Compatible with E241

® PECL Mode Operating Range: Vcc=4.2Vt0 5.7V
with VEE=0V

e NECL Mode Operating Range: Vcc=0V
with VEE=—4.2V to-5.7V

® [Internal Input Pulldown Resistors

e ESD Protection: > 2 KV HBM, > 200 V MM

® Meets or Exceeds JEDEC Spec EIA/JESD78 IC Latchup Test

® Moisture Sensitivity Level 1
For Additional Information, see Application Note AND8003/D

® Flammability Rating: UL-94 code V-0 @ 1/8”,
Oxygen Index 28 to 34

® Transistor Count = 565 devices

© Semiconductor Components Industries, LLC, 2000 78
October, 2000 — Rev. 4
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MC10E141, MC100E141

LOGIC DIAGRAM AND PINOUT ASSIGNMENT

SELO DL Dy Dg Ds Vcco Q7
| I Y N s Y s S sy Y |
25 24 28 2 2 20 19
SEL1 [ 26 18[] Qe PIN DESCRIPTION
oLk [ 27 17[] Qs PIN FUNCTION
MR [] 28 16[] vee Do - D7 ECL Parallel Data Inputs
Pi t: 28-Lead DL, DR ECL Serial Data Inputs
Vee [10 Inout: 2o-L.ea 15[] NC SELO, SEL1 ECL Mode Select In Inputs
PLCC (Top View) CLK ECL Clock
DR [ 12 1411 v Qp-Q7 ECL Data Outputs
|: :I cco MR ECL Master Reset
Vce, Veco Positive Supply
D
0 |: 8 13 :I Q4 VEE Negative Supply
NC No Connect
D1 []4 12[] Q3
5 6 7 8 9 10 11
| NN [ N B NN [ NN [ U N A
Do D3 D4 Vcco Qo Q1 Qo
* All Vo and Voo pins are tied together on the die.
Warning: All Voo, Voco, and VEE pins must be externally
connected to Power Supply to guarantee proper operation.
LOGIC DIAGRAM
_———— DL
|_ BITS1-6
D D Q
DR
A AR
Do Q7
SELA1
SELO
CLK
MR
FUNCTION TABLE
SELO SEL1 Function
L L Load
L H Shift Right (Dp, to Dp4+1)
H L Shift Left (Dp, to Dy —1)
H H Hold
EXPANDED FUNCTION TABLE
Function DL DR SELO SEL1 MR CLK Qo Qi Q2 Q3 Q4 Q5 Q6 Q7
Load X X L L L z DO D1 D2 D3 D4 D5 D6 D7
Shift Right X L L H L z L Qo Q1 Q2 Q3 Q4 Q5 Q6
X H L H L 4 H L Qo Q1 Q2 Q3 Q4 Q5
Shift Left L X H L L 4 L Qo Q1 Q2 Q3 Q4 Q5 L
H X H L L 4 Qo Q1 Q2 Q3 Q4 Q5 L H
Hold X X H H L z Qo Q1 Q2 Q3 Q4 Q5 L H
X X H H L 4 Qo Q1 Q2 Q3 Q4 Q5 L H
Reset X X X X H X L L L L L L " "
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MC10E141, MC100E141

MAXIMUM RATINGS (Note 1.)

Symbol Parameter Condition 1 Condition 2 Rating Units
\ele PECL Mode Power Supply VEE=0V 8 Vv
VEE NECL Mode Power Supply Vcec=0V -8 \
\ PECL Mode Input Voltage VEE=0V Vi< Vce 6 \
NECL Mode Input Voltage Vcc=0V V| = VEE -6 Vv
lout Output Current Continuous 50 mA
Surge 100 mA
TA Operating Temperature Range O0to +85 °C
Tstg Storage Temperature Range —65 to +150 °C
0JA Thermal Resistance (Junction to Ambient) 0 LFPM 28 PLCC 63.5 °C/W
500 LFPM 28 PLCC 43.5 °C/W
6Jc Thermal Resistance (Junction to Case) std bd 28 PLCC 22 to 26 °C/W
VEE PECL Operating Range 42t05.7 \
NECL Operating Range -5.7t0-4.2 Vv
Tsol Wave Solder <2to 3 sec @ 248°C 265 °C

1. Maximum Ratings are those values beyond which device damage may occur.

10E SERIES PECL DC CHARACTERISTICS Vccy=5.0 V; VEE= 0.0 V (Note 1.)

0°C 25°C 85°C
Symbol Characteristic Min Typ Max Min Typ Max Min Typ Max | Unit
IEE Power Supply Current 131 181 131 181 131 181 mA
VoH Output HIGH Voltage (Note 2.) 3980 | 4070 | 4160 | 4020 | 4105 | 4190 | 4090 | 4185 | 4280 | mV
VoL Output LOW Voltage (Note 2.) 3050/ -3210-1)1 3370}, 3050 | 3210 | 3370 | 3050 | 3227 | 3405 | mV
VIH Input HIGH Voltage 3830 | 3995 | 4160 | 3870 | 4030 | 4190 | 3940 | 4110 | 4280 | mV
ViL Input LOW Voltage 3050 | 3285 | 3520 | 3050 | 3285 | 3520 | 3050 | 3302 | 3555 | mV
IIH Input HIGH Current 150 150 150 LA
L Input LOW Current 0.5 0.3 0.5 0.25 0.3 0.2 uA

NOTE: Devices are designed to meet the DC specifications shown in the above table, after thermal equilibrium has been established. The
circuit is in a test socket or mounted on a printed circuit board and transverse air flow greater than 500 Ifpm is maintained.

1. Input and output parameters vary 1:1 with Vcc. VEE can vary +0.46 V /—0.06 V.

2. Outputs are terminated through a 50 ohm resistor to Vg2 volts.

10E SERIES NECL DC CHARACTERISTICS Vcy= 0.0 V; VEE=-5.0 V (Note 1.)

0°C 25°C 85°C
Symbol Characteristic Min Typ Max Min Typ Max Min Typ Max | Unit
IEE Power Supply Current 131 181 131 181 131 181 mA
VoH Output HIGH Voltage (Note 2.) —1020 | 930 | -840 | —980 | 895 | 810 | 910 | —815 | —720 mV
VoL Output LOW Voltage (Note 2.) —1950 | -1790 | —1630 [ —1950 | —1790 | —1630 | -1950 | —1773 [ -1595 | mV
VIH Input HIGH Voltage —1170 | —1005 | -840 | 1130 | -970 | -810 | -1060 | —-890 | —720 mV
ViL Input LOW Voltage —1950 | -1715 | —1480 [ —1950 | —1715 | —1480 | -1950 | —1698 | —1445 | mV
IIH Input HIGH Current 150 150 150 LA
IR Input LOW Current 0.5 0.3 05 | 0.065 0.3 0.2 UA

NOTE: Devices are designed to meet the DC specifications shown in the above table, after thermal equilibrium has been established. The
circuit is in a test socket or mounted on a printed circuit board and transverse air flow greater than 500 Ifpm is maintained.
1. Input and output parameters vary 1:1 with Vcc. VEE can vary +0.46 V /—0.06 V.

2. Outputs are terminated through a 50 ohm resistor to Vgc—2 volts.
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MC10E141, MC100E141

100E SERIES PECL DC CHARACTERISTICS Vccy=5.0 V; VEE=0.0V (Note 1.)

0°C 25°C 85°C
Symbol Characteristic Min Typ Max Min Typ Max Min Typ Max | Unit
IEE Power Supply Current 131 181 131 181 151 181 mA
VoH Output HIGH Voltage (Note 2.) 3975 | 4050 | 4120 | 3975 | 4050 | 4120 | 3975 | 4050 | 4120 | mV
VoL Output LOW Voltage (Note 2.) 3190 | 3295 | 3380 | 3190 | 3255 | 3380 | 3190 | 3260 | 3380 | mV
VIH Input HIGH Voltage 3835 | 4050 | 4120 | 3835 | 4120 | 4120 | 3835 | 4120 | 4120 mV
ViL Input LOW Voltage 3190 | 3300 | 3525 | 3190 | 3525 | 3525 | 3190 | 3525 | 3525 | mV
IIH Input HIGH Current 150 150 150 A
L Input LOW Current 0.5 0.3 0.5 0.25 0.5 0.2 A

NOTE: Devices are designed to meet the DC specifications shown in the above table, after thermal equilibrium has been established. The
circuit is in a test socket or mounted on a printed circuit board and transverse air flow greater than 500 Ifpm is maintained.

1. Input and output parameters vary 1:1 with Vcc. VEE can vary +0.46 V/-0.8 V.

2. Outputs are terminated through a 50 ohm resistor to Vgc—2 volts.

100E SERIES NECL DC CHARACTERISTICS Vicy=0.0 V; VEE=-5.0 V (Note 1.)

0°C 25°C 85°C
Symbol Characteristic Min Typ Max Min Typ Max Min Typ Max | Unit
IEE Power Supply Current 131 181 131 181 151 181 mA
VoH Output HIGH Voltage (Note 2.) —1025 | 950 | —880 |—1025 | 950 | —880 |[-1025 | —950 | —880 mV
VoL Output LOW Voltage (Note 2.) —1810 | -1705 | —1620 | —1810 | —1745 | —1620 | -1810 | —1740 [ -1620 | mV
ViH Input HIGH Voltage —1165 | 950 | —880 | —1165 | —880 | —880 | —1165 | —-880 | —880 mV
ViL Input LOW Voltage —1810 | 1700 | —1475 | —1810 | —1475 | —1475 | 1810 | —1475 | —1475 | mV
IIH Input HIGH Current 150 150 150 A
L Input LOW Current 0.5 0.3 0.5 0.25 0.5 0.2 uA

NOTE: Devices are designed to meet the DC specifications shown in the above table, after thermal equilibrium has been established. The
circuit is in a test socket or mounted on a printed circuit board and transverse air flow greater than 500 Ifpm is maintained.

1. Input and output parameters vary 1:1 with Vcc. VEE can vary +0.46 V/-0.8 V.

2. Outputs are terminated through a 50 ohm resistor to Voc—2 volts.
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MC10E141, MC100E141

AC CHARACTERISTICS Vocx=5.0V; VEE=0.0V or Vgox= 0.0 V; VEE=-5.0 V (Note 1.)

0°C 25°C 85°C
Symbol Characteristic Min Typ Max Min Typ Max Min Typ Max Unit
fSHIFT Max. Shift Frequency 700 900 700 900 700 900 MHz
tPLH Propagation Delay To Output ps
tPHL Ck| 625 | 750 | 975 | 625 | 750 | 975 | 625 | 750 | 975
MR | 600 725 975 600 725 975 600 725 975
ts Setup Time ps
D| 175 25 175 25 175 25
SELO | 350 200 350 200 350 200
SEL1 | 300 150 300 150 300 150
th Hold Time ps
D| 200 | —-25 200 | -25 200 -25
SELO | 100 | -200 100 | —200 100 | —200
SEL1| 100 | -150 100 | —150 100 | —150
tRR Reset Recovery Time 900 700 900 700 900 700 ps
tpw Minimum Pulse Width ps
Clk, MR | 400 400 400
tSKEW Within-Device Skew (Note 2.) 60 60 60 ps
tUTTER | Cycle—to—Cycle Jitter TBD TBD TBD ps
tr Rise/Fall Times ps
t (20 - 80%) 300 525 800 300 525 800 300 525 800
1. 10 Series: VEg can vary +0.46 V /-0.06 V.
100 Series: VEg can vary +0.46 V/-0.8 V.
2. Within-device skew is defined as identical transitions on similar paths through a device.
r— - A r—— - A
2 =>0°>
| B Se | ‘ | So oves. |
: Qb : Db :
L | L |
50Q 50 Q

VT
V11 = Veoc-20V

Figure 1. Typical Termination for Output Driver and Device Evaluation
(See Application Note AND8020 — Termination of ECL Logic Devices.)
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Resource Reference of Application Notes

AN1404
AN1405
AN1406
AN1503
AN1504
AN1568
AN1596
AN1650
AN1672
AND8001
AND8002
AND8020

ECLInPS Circuit Performance at Non—Standard V|H Levels
ECL Clock Distribution Techniques

Designing with PECL (ECL at +5.0 V)

ECLinPS 1/0O SPICE Modeling Kit

Metastability and the ECLIinPS Family

Interfacing Between LVDS and ECL

ECLinPS Lite Translator ELT Family SPICE I/O Model Kit
Using Wire—OR Ties in ECLInPS Designs

The ECL Translator Guide

Odd Number Counters Design

Marking and Date Codes

Termination of ECL Logic Devices
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MC10E142, MC100E142

5V ECL 9-Bit Shift Register

The MCI0E/100E142 is a 9-bit shift register, designed with
byte-parity applications in mind. The E142 performs serial/parallel in
and serial/parallel out, shifting in one direction. The nine inputs
DO — D8 accept parallel input data, while S-IN accepts serial input
data. The Qn outputs do not need to be terminated for the shift
operation to function. To minimize noise and power, any Q output not
used should be left unterminated.

The SEL (Select) input pin is used to switch between the two modes
of operation — SHIFT and LOAD. The shift direction is from bit 0 to
bit 8. Input data is accepted by the registers a set-up time before the
positive going edge of CLK1 or CLK2; shifting is also accomplished
on the positive clock edge. A HIGH on the Master Reset pin (MR)
asynchronously resets all the resisters to zero.

The 100 Series contains temperature compensation.

e 700 MHz Min. Shift Frequency

® 9-Bit for Byte-Parity Applications

® Asynchronous Master Reset

® Dual Clocks

® PECL Mode Operating Range: Vcc=4.2Vt0 5.7V
with VEE=0V

® NECL Mode Operating Range: Vcc=0V
with VEE=4.2Vto-5.7V

® Internal Input Pulldown Resistors

® ESD Protection: > 2 KV HBM, > 200 V MM

® Meets or Exceeds JEDEC Spec EIA/JESD78 IC Latchup Test

® Moisture Sensitivity Level 1
For Additional Information, see Application Note AND8003/D

® Flammability Rating: UL-94 code V-0 @ 1/8”,
Oxygen Index 28 to 34

® Transistor Count = 405 devices

© Semiconductor Components Industries, LLC, 2000 84
October, 2000 — Rev. 3
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MC10E142, MC100E142

LOGIC DIAGRAM AND PINOUT ASSIGNMENT

SEL

MR |:
CLK1 |:

CLK2 []
VEE []
S-IN [
Do |:
D1 []

w

S

25

Dg D7 Dg D5 Vcco Qs
e e T s T e s s O
24 23 22 21 20 19
18:|Q7
17[] Qg
16[] vee
Pinout: 28-Lead PLCC 15[] @5
(Top View)
14[] veco
13[] Q4
12]03
6 7 8 9 10

5

BN R NN B NN N B N B NN B

D2

D3

D4 Vcco Qo Q4

Qo

* All Vo and Voo pins are tied together on the die.

Warning: All Ve, Vcco, and VEE pins must be externally con-
nected to Power Supply to guarantee proper operation.

PIN DESCRIPTION

LOGIC DIAGRAM

—>
1 Q Qq
;—@ n—P
ﬂ1 DG Qo
0 —P
1 Q Q3
ey T
[ ]
°
[ ]
° [ ]
[ ]
L]
b Q Qg

PIN FUNCTION
Do -Dg ECL Parallel Data Inputs
S-IN ECL Serial Data Input
SEL ECL Mode Select Input
CLK1, CLK2 ECL Clock Inputs
MR ECL Master Reset
Qp-Qsg ECL Data Outputs
Vce, Veco Positive Supply
VEE Negative Supply

FUNCTIONS

SEL Mode
L Load
H Shift

http://onsemi.com
85

vwvw.DataSheet4U.com



MC10E142, MC100E142

MAXIMUM RATINGS (Note 1.)

Symbol Parameter Condition 1 Condition 2 Rating Units
\ele PECL Mode Power Supply VEE=0V 8 Vv
VEE NECL Mode Power Supply Vcec=0V -8 \
\ PECL Mode Input Voltage VEE=0V Vi< Vce 6 \
NECL Mode Input Voltage Vcc=0V V| = VEE -6 Vv
lout Output Current Continuous 50 mA
Surge 100 mA
TA Operating Temperature Range O0to +85 °C
Tstg Storage Temperature Range —65 to +150 °C
0JA Thermal Resistance (Junction to Ambient) 0 LFPM 28 PLCC 63.5 °C/W
500 LFPM 28 PLCC 43.5 °C/W
6Jc Thermal Resistance (Junction to Case) std bd 28 PLCC 22 to 26 °C/W
VEE PECL Operating Range 42t05.7 \
NECL Operating Range -5.7t0-4.2 Vv
Tsol Wave Solder <2to 3 sec @ 248°C 265 °C

1. Maximum Ratings are those values beyond which device damage may occur.

10E SERIES PECL DC CHARACTERISTICS Vccy=5.0 V; VEE= 0.0 V (Note 1.)

0°C 25°C 85°C
Symbol Characteristic Min Typ Max Min Typ Max Min Typ Max | Unit
IEE Power Supply Current 120 145 120 145 120 145 mA
VoH Output HIGH Voltage (Note 2.) 3980 | 4070 | 4160 | 4020 | 4105 | 4190 | 4090 | 4185 | 4280 | mV
VoL Output LOW Voltage (Note 2.) 3050/ -3210-1)1 3370}, 3050 | 3210 | 3370 | 3050 | 3227 | 3405 | mV
VIH Input HIGH Voltage 3830 | 3995 | 4160 | 3870 | 4030 | 4190 | 3940 | 4110 | 4280 | mV
ViL Input LOW Voltage 3050 | 3285 | 3520 | 3050 | 3285 | 3520 | 3050 | 3302 | 3555 | mV
IIH Input HIGH Current 150 150 150 LA
L Input LOW Current 0.5 0.3 0.5 0.25 0.3 0.2 uA

NOTE: Devices are designed to meet the DC specifications shown in the above table, after thermal equilibrium has been established. The
circuit is in a test socket or mounted on a printed circuit board and transverse air flow greater than 500 Ifpm is maintained.

1. Input and output parameters vary 1:1 with Vcc. VEE can vary +0.46 V /—0.06 V.

2. Outputs are terminated through a 50 ohm resistor to Vg2 volts.

10E SERIES NECL DC CHARACTERISTICS Vcy= 0.0 V; VEE=-5.0 V (Note 1.)

0°C 25°C 85°C
Symbol Characteristic Min Typ Max Min Typ Max Min Typ Max | Unit
IEE Power Supply Current 120 145 120 145 120 145 mA
VoH Output HIGH Voltage (Note 2.) —1020 | 930 | -840 | —980 | 895 | 810 | 910 | —815 | —720 mV
VoL Output LOW Voltage (Note 2.) —1950 | -1790 | —1630 [ —1950 | —1790 | —1630 | -1950 | —1773 [ -1595 | mV
VIH Input HIGH Voltage —1170 | —1005 | -840 | 1130 | -970 | -810 | -1060 | —-890 | —720 mV
ViL Input LOW Voltage —1950 | -1715 | —1480 [ —1950 | —1715 | —1480 | -1950 | —1698 | —1445 | mV
IIH Input HIGH Current 150 150 150 LA
IR Input LOW Current 0.5 0.3 05 | 0.065 0.3 0.2 UA

NOTE: Devices are designed to meet the DC specifications shown in the above table, after thermal equilibrium has been established. The
circuit is in a test socket or mounted on a printed circuit board and transverse air flow greater than 500 Ifpm is maintained.

1. Input and output parameters vary 1:1 with Vcc. VEE can vary +0.46 V /—0.06 V.

2. Outputs are terminated through a 50 ohm resistor to Vgc—2 volts.
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100E SERIES PECL DC CHARACTERISTICS Vccy=5.0 V; VEE=0.0V (Note 1.)

0°C 25°C 85°C
Symbol Characteristic Min Typ Max Min Typ Max Min Typ Max | Unit
IEE Power Supply Current 120 145 120 145 138 165 mA
VOH Output HIGH Voltage (Note 2.) 3975 | 4050 | 4120 | 3975 | 4050 | 4120 | 3975 | 4050 | 4120 mvV
VoL Output LOW Voltage (Note 2.) 3190 | 3295 | 3380 | 3190 | 3255 | 3380 | 3190 | 3260 | 3380 mV
VIH Input HIGH Voltage 3835 | 4050 | 4120 | 3835 | 4120 | 4120 | 3835 | 4120 | 4120 mV
ViL Input LOW Voltage 3190 | 3300 | 3525 | 3190 | 3525 | 3525 | 3190 | 3525 | 3525 mV
IIH Input HIGH Current 150 150 150 uA
L Input LOW Current 0.5 0.3 0.5 0.25 0.5 0.2 uA

NOTE: Devices are designed to meet the DC specifications shown in the above table, after thermal equilibrium has been established. The
circuit is in a test socket or mounted on a printed circuit board and transverse air flow greater than 500 Ifpm is maintained.

1. Input and output parameters vary 1:1 with Vcc. VEE can vary +0.46 V/-0.8 V.

2. Outputs are terminated through a 50 ohm resistor to Vcc—2 volts.

100E SERIES NECL DC CHARACTERISTICS Vgcy=0.0V; VEE=-5.0 V (Note 1.)

0°C 25°C 85°C
Symbol Characteristic Min Typ Max Min Typ Max Min Typ Max | Unit
IEE Power Supply Current 120 145 120 145 138 165 mA
VoH Output HIGH Voltage (Note 2.) -1025 | 950 | —880 |—-1025 | 950 | —880 |—-1025 | —950 | —880 mV
VoL Output LOW Voltage (Note 2.) —1810 | —1705 | -1620 | —1810 [ —1745 | —1620 [ —1810 | -1740 | —-1620 | mV
VIH Input HIGH Voltage -1165 | 950 | —880 | 1165 | 880 | —880 [ —-1165 | —-880 | —880 mV
VL Input LOW Voltage —1810 | —1700 | —1475 | —1810 | —1475 | —1475 [ —1810 | -1475 | 1475 | mV
IIH Input HIGH Current 150 150 150 uHA
IR Input LOW Current 0.5 0.3 0.5 0.25 0.5 0.2 uA

NOTE: Devices are designed to meet the DC specifications shown in the above table, after thermal equilibrium has been established. The
circuit is in a test socket or mounted on a printed circuit board and transverse air flow greater than 500 Ifpm is maintained.

1. Input and output parameters vary 1:1 with Vocc. VEE canivary +0:46'V./=0.81V.

2. Outputs are terminated through a 50 ohm resistor to Vgc—2 volts.

AC CHARACTERISTICS Vccy=5.0 V; VEE= 0.0V or Vceoy= 0.0 V; VEg=-5.0 V (Note 1.)

0°C 25°C 85°C
Symbol Characteristic Min Typ Max Min Typ Max Min Typ Max | Unit
fMAX Maximum Toggle Frequency TBD TBD TBD GHz
fSHIFT Max. Shift Frequency 700 900 700 900 700 900 MHz
tPLH Propagation Delay to Output ps
tPHL Clk | 600 800 | 1000 | 600 800 | 1000 | 600 800 | 1000
MR | 600 800 | 1000 | 600 800 | 1000 | 600 800 | 1000
ts Setup Time ps
D 50 -100 50 -100 50 -100
SEL | 300 150 300 150 300 150
th Hold Time ps
D| 300 100 300 100 300 100
SEL| 75 -150 75 -150 75 -150
tRR Reset Recovery Time 900 700 900 700 900 700 ps
tpPw Minimum Pulse Width ps
Clk, MR | 400 400 400
tSKEW Within-Device Skew (Note 2.) 75 75 75 ps
tUITTER | Cycle—to—Cycle Jitter TBD TBD TBD ps
ty Rise/Fall Times ps
tf (20 - 80%) 300 525 800 300 525 800 300 525 800

1. 10 Series: VEg can vary +0.46 V /-0.06 V.
100 Series: VEg can vary +0.46 V/-0.8 V.
2..-Within-device skew is defined as identical transitions on similar paths through a device.

http://onsemi.com
87



MC10E142, MC100E142

A r— - 1
2 20>
| Driver | | Receiver |
| Device | Device |
| E Qb > | E Db > |
S - -
50Q 50 Q
VT

Figure 1. Typical Termination for Output Driver and Device Evaluation
(See Application Note AND8020 — Termination of ECL Logic Devices.)

Resource Reference of Application Notes

AN1404
AN1405
AN1406
AN1503
AN1504
AN1568
AN1596
AN1650
AN1672
AND8001
AND8002
AND8020

ECLInPS Circuit Performance at Non—Standard V|H Levels
ECL Clock Distribution Techniques

Designing with PECL (ECL at +5.0-V)

ECLInPS 1/0 SPICE Modeling Kit

Metastability and the ECLInPS Family

Interfacing Between LVDS and ECL

ECLinPS Lite Translator ELT Family SPICE I/O Model Kit
Using Wire—OR Ties in ECLInPS Designs

The ECL Translator Guide

Odd Number Counters Design

Marking and Date Codes

Termination of ECL Logic Devices
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5V ECL 9-Bit Hold Register

The MCI10E/100E143 is a 9-bit holding register, designed with
byte-parity applications in mind. The E143 holds current data or loads
new data, with the nine inputs DO — D8 accepting parallel input data. -

The SEL (Select) input pin is used to switch between the two modes ON Semiconductor
of operation — HOLD and LOAD. Input data is accepted by the
registers a set-up time before the positive going edge of CLK1 or
CLK2. A HIGH on the Master Reset pin (MR) asynchronously resets
all the registers to zero. MARKING

The 100 Series contains temperature compensation. DIAGRAMS

aAooonon

http://onsemi.com

® 700 MHz Min. Operating Frequency g u
7 g i
® O-Bit for Byte-Parity Applications HIIIII] g MC10E143FN g
< g i
® Asynchronous Master Reset i E AWLYYWW g
® Dual Clocks O H
® PECL Mode Operating Range: Vcc=42Vt0 5.7V =
Ve O Vp g Range: ¥CC FN SUFFIX 281
with VEE= CASE 776
® NECL Mode Operating Range: Vcc=0V / !
with VEg=—4.2Vto 5.7V A =Assembly Location [ MC 001 43FN ul
g i
® Internal Input Pulldown Resistors WL = Wafer Lot i u
. YY =Year 0 AWLYYWW p
e ESD Protection: > 2 KV HBM, > 200 V MM WW = Work Week O il
g i
® Meets or Exceeds JEDEC Spec EIA/JESD78 IC Latchup Test = N
281

® Moisture Sensitivity Level 1
For Additional Information, see Application Note AND8003/D

® Flammability Rating: UL-94 code V-0 @ 1/8”,
Oxygen Index 28 to 34

® Transistor Count = 484 devices

ORDERING INFORMATION
Device Package Shipping
MC10E143FN PLCC-28 37 Units/Rail

MC10E143FNR2 PLCC-28 500 Units/Reel

MC100E143FN PLCC-28 37 Units/Rail

MC100E143FNR2 | PLCC-28 500 Units/Reel

vwvw.DataSheet4U.com

© Semiconductor Components Industries, LLC, 2000 89 Publication Order Number:
October, 2000 — Rev. 3 MC10E143/D



MC10E143, MC100E143

LOGIC DIAGRAM AND PINOUT ASSIGNMENT

SEL Dg D7y Dg Ds Vcco Qg
I Y s Y s Y s Y Y N

25 24 28 22 21 20 19
MR []26 18[] a7
CLK1 [27 17[] g
CLK2 [[28 16[] voe
VEE |: 0 Pinout(:_riz-\l;;?lvd) PLCC 15 :I Qs
NG []2 4[] veco
Do []3 13[] Q4
D1 []4 12[] a3
5 6 7 8 9 10 1

NN R NN By NN [ NN N [ NN [y
D2 D3 D4 Vcco Qo Q1 Q@
* All Vo and Voo pins are tied together on the die.

Warning: All Vo, Vcco, and VEE pins must be externally
connected to Power Supply to guarantee proper operation.

Do

D4

D2

D3

Dg

SEL —[>—

LOGIC DIAGRAM

L 1
MUX D Qo
> R
1
LMUX D Q1
> R
—¢
L 1
D Qo
MUX g
—¢
L )
MUX D Q3
> R
T—g [ ]
[ ]
[ ]
L 1
MUX D Qg
> R

S =D
MR 1~
PIN DESCRIPTION
PIN FUNCTION
Do -Dg ECL Parallel Data Inputs
SEL ECL Mode Select Input
CLK1, CLK2 ECL Clock Inputs
MR ECL Master Reset
Qp-Qsg ECL Data Outputs
NC No Connect
Vce, Veco Positive Supply
VEE Negative Supply
FUNCTIONS
SEL Mode
L Load
H Hold

http://onsemi.com
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MAXIMUM RATINGS (Note 1.)

Symbol Parameter Condition 1 Condition 2 Rating Units
\ele PECL Mode Power Supply VEE=0V 8 Vv
VEE NECL Mode Power Supply Vcec=0V -8 \
\ PECL Mode Input Voltage VEE=0V Vi< Vce 6 \
NECL Mode Input Voltage Vcc=0V V| = VEE -6 Vv
lout Output Current Continuous 50 mA
Surge 100 mA
TA Operating Temperature Range O0to +85 °C
Tstg Storage Temperature Range —65 to +150 °C
0JA Thermal Resistance (Junction to Ambient) 0 LFPM 28 PLCC 63.5 °C/W
500 LFPM 28 PLCC 43.5 °C/W
6Jc Thermal Resistance (Junction to Case) std bd 28 PLCC 22 to 26 °C/W
VEE PECL Operating Range 42t05.7 \
NECL Operating Range -5.7t0-4.2 Vv
Tsol Wave Solder <2to 3 sec @ 248°C 265 °C

1. Maximum Ratings are those values beyond which device damage may occur.

10E SERIES PECL DC CHARACTERISTICS Vccy=5.0 V; VEE= 0.0 V (Note 1.)

0°C 25°C 85°C
Symbol Characteristic Min Typ Max Min Typ Max Min Typ Max | Unit
IEE Power Supply Current 120 145 120 145 120 145 mA
VoH Output HIGH Voltage (Note 2.) 3980 | 4070 | 4160 | 4020 | 4105 | 4190 | 4090 | 4185 | 4280 | mV
VoL Output LOW Voltage (Note 2.) 3050/ -3210-1)1 3370}, 3050 | 3210 | 3370 | 3050 | 3227 | 3405 | mV
VIH Input HIGH Voltage 3830 | 3995 | 4160 | 3870 | 4030 | 4190 | 3940 | 4110 | 4280 | mV
ViL Input LOW Voltage 3050 | 3285 | 3520 | 3050 | 3285 | 3520 | 3050 | 3302 | 3555 | mV
IIH Input HIGH Current 150 150 150 LA
L Input LOW Current 0.5 0.3 0.5 0.25 0.3 0.2 uA

NOTE: Devices are designed to meet the DC specifications shown in the above table, after thermal equilibrium has been established. The
circuit is in a test socket or mounted on a printed circuit board and transverse air flow greater than 500 Ifpm is maintained.

1. Input and output parameters vary 1:1 with Vcc. VEE can vary +0.46 V /—0.06 V.

2. Outputs are terminated through a 50 ohm resistor to Vg2 volts.

10E SERIES NECL DC CHARACTERISTICS Vcy= 0.0 V; VEE=-5.0 V (Note 1.)

0°C 25°C 85°C
Symbol Characteristic Min Typ Max Min Typ Max Min Typ Max | Unit
IEE Power Supply Current 120 145 120 145 120 145 mA
VoH Output HIGH Voltage (Note 2.) —1020 | 930 | -840 | —980 | 895 | 810 | 910 | —815 | —720 mV
VoL Output LOW Voltage (Note 2.) —1950 | -1790 | —1630 [ —1950 | —1790 | —1630 | -1950 | —1773 [ -1595 | mV
VIH Input HIGH Voltage —1170 | —1005 | -840 | 1130 | -970 | -810 | -1060 | —-890 | —720 mV
ViL Input LOW Voltage —1950 | -1715 | —1480 [ —1950 | —1715 | —1480 | -1950 | —1698 | —1445 | mV
IIH Input HIGH Current 150 150 150 LA
IR Input LOW Current 0.5 0.3 05 | 0.065 0.3 0.2 UA

NOTE: Devices are designed to meet the DC specifications shown in the above table, after thermal equilibrium has been established. The
circuit is in a test socket or mounted on a printed circuit board and transverse air flow greater than 500 Ifpm is maintained.

1. Input and output parameters vary 1:1 with Vcc. VEE can vary +0.46 V /—0.06 V.

2. Outputs are terminated through a 50 ohm resistor to Vgc—2 volts.
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100E SERIES PECL DC CHARACTERISTICS Vccy=5.0 V; VEE=0.0V (Note 1.)

0°C 25°C 85°C
Symbol Characteristic Min Typ Max Min Typ Max Min Typ Max | Unit
IEE Power Supply Current 120 145 120 145 138 165 mA
VOH Output HIGH Voltage (Note 2.) 3975 | 4050 | 4120 | 3975 | 4050 | 4120 | 3975 | 4050 | 4120 mvV
VoL Output LOW Voltage (Note 2.) 3190 | 3295 | 3380 | 3190 | 3255 | 3380 | 3190 | 3260 | 3380 mV
VIH Input HIGH Voltage 3835 | 4050 | 4120 | 3835 | 4120 | 4120 | 3835 | 4120 | 4120 mV
ViL Input LOW Voltage 3190 | 3300 | 3525 | 3190 | 3525 | 3525 | 3190 | 3525 | 3525 mvV
IIH Input HIGH Current 150 150 150 uA
TR Input LOW Current 0.5 0.3 0.5 0.25 0.5 0.2 LA

NOTE: Devices are designed to meet the DC specifications shown in the above table, after thermal equilibrium has been established. The
circuit is in a test socket or mounted on a printed circuit board and transverse air flow greater than 500 Ifpm is maintained.

1. Input and output parameters vary 1:1 with Vcc. VEE can vary +0.46 V/-0.8 V.

2. Outputs are terminated through a 50 ohm resistor to Vgc—2 volts.

100E SERIES NECL DC CHARACTERISTICS V(cy= 0.0 V; VEE= -5.0 V (Note 1.)

0°C 25°C 85°C
Symbol Characteristic Min Typ Max Min Typ Max Min Typ Max Unit
IEE Power Supply Current 120 145 120 145 138 165 mA
VOH Output HIGH Voltage (Note 2.) -1025 | 950 | —880 |—-1025 [ -950 | —880 [—-1025 | 950 | —880 mV
VoL Output LOW Voltage (Note 2.) —1810 | —1705 | —1620 | —1810 [ —1745 | —1620 [ —1810 | 1740 | 1620 | mV
VIH Input HIGH Voltage -1165 | -950 | -880 | -—-1165 | 880 | —-880 | —1165 [ —880 | —880 mV
VIL Input LOW Voltage —1810 | —1700 | —1475 | —1810 | —1475 | —1475 | 1810 | —1475 [ 1475 | mV
IIH Input HIGH Current 150 150 150 A
L Input LOW Current 0.5 0.3 0.5 0.25 0.5 0.2 A

NOTE: Devices are designed to meet the DC specifications shown in the above table, after thermal equilibrium has been established. The
circuit is in a test socket or mounted on a printed circuit board and transverse air flow greater than 500 Ifpm is maintained.

1. Input and output parameters vary 1:1 with Vcc. VEE canvary +0.46'V/=0.8'V.

2. Outputs are terminated through a 50 ohm resistor to Voc—2 volts.

AC CHARACTERISTICS Vccy=5.0 V; VEE= 0.0V or Vcoy= 0.0 V; VEg=-5.0 V (Note 1.)

0°C 25°C 85°C
Symbol Characteristic Min Typ Max Min Typ Max Min Typ Max | Unit
fMAX Maximum Toggle Frequency TBD TBD TBD GHz
tPLH Propagation Delay to Output ps
tPHL Clk | 600 800 | 1000 | 600 800 | 1000 | 600 800 | 1000
MR | 600 800 | 1000 | 600 800 | 1000 | 600 800 | 1000
tg Setup Time ps
D| 50 -100 50 -100 50 -100
SEL | 300 150 300 150 300 150
th Hold Time ps
D | 300 100 300 100 300 100
SEL 75 -150 75 -150 75 -150
tRR Reset Recovery Time 900 700 900 700 900 700 ps
tpw Minimum Pulse Width ps
Clk, MR | 400 400 400
tSKEW Within-Device Skew (Note 2.) 75 75 75 ps
tUITTER | Cycle—to—Cycle Jitter TBD TBD TBD ps
ty Rise/Fall Times ps
tf (20 - 80%) 300 525 800 300 525 800 300 525 800

1. 10 Series: VEg can vary +0.46 V /-0.06 V.
100 Series: VEg can vary +0.46 V/-0.8 V.
2. Within-device skew is defined as identical transitions on similar paths through a device.
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A r— - 1
2 20>
| Driver | | Receiver |
| Device | Device |
| E Qb > | E Db > |
S - -
50Q 50 Q
VT

Figure 1. Typical Termination for Output Driver and Device Evaluation
(See Application Note AND8020 — Termination of ECL Logic Devices.)

Resource Reference of Application Notes

AN1404
AN1405
AN1406
AN1503
AN1504
AN1568
AN1596
AN1650
AN1672
AND8001
AND8002
AND8020

ECLInPS Circuit Performance at Non—Standard V|H Levels
ECL Clock Distribution Techniques

Designing with PECL (ECL at +5.0-V)

ECLInPS 1/0 SPICE Modeling Kit

Metastability and the ECLInPS Family

Interfacing Between LVDS and ECL

ECLinPS Lite Translator ELT Family SPICE I/O Model Kit
Using Wire—OR Ties in ECLInPS Designs

The ECL Translator Guide

Odd Number Counters Design

Marking and Date Codes

Termination of ECL Logic Devices
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5V ECL 6-Bit D Latch

The MC10E/100E150 contains six D-type latches with differential
outputs. When both Latch Enables (LEN1, LEN2) are LOW, the latch
is transparent and input data transitions propagate through to the
output. A logic HIGH on either LEN1 or LEN2 (or both) latches the
data. The Master Reset (MR) overrides all other controls to set the Q
outputs low.

The 100 Series contains temperature compensation.

® 800 ps Max. Propagation Delay
® PECL Mode Operating Range: Vcc=4.2V t0 5.7V
with VEE=0V
® NECL Mode Operating Range: Vcc=0V
with VEE=—4.2Vto-5.7V
® Internal Input Pulldown Resistors
® ESD Protection: > 1 KV HBM, > 75 V MM
® Meets or Exceeds JEDEC Spec EIA/JESD78 IC Latchup Test

® Moisture Sensitivity Level 1
For Additional Information, see Application Note AND8003/D

® Flammability Rating: UL-94 code V-0 @ 1/8”,
Oxygen Index 28 to 34

® Transistor Count = 173 devices

ON Semiconductor™

http://onsemi.com
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MARKING
DIAGRAMS
g u]
s 4 MC10E150FN P
% i : g
ql,
il d AWLYYWW g
g u]
g h
CC-28 &
PLCC-: —ooooooo
FN SUFFIX 281
CASE 776 o
g u]
A = Assembly Location [ u|
WL = Wafer Lot g MC100E150FNfp
g u|
YY = Year g AwLYYWw f
WW = Work Week E g
_mg'ﬂ'ﬂ'ﬂ'
281
ORDERING INFORMATION
Device Package Shipping
MC10E150FN PLCC-28 37 Units/Rail
MC10E150FNR2 PLCC-28 500 Units/Reel
MC100E150FN PLCC-28 37 Units/Rail
MC100E150FNR2 PLCC-28 500 Units/Reel

vwvw.DataSheet4U.com

Publication Order Number:
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LOGIC DIAGRAM AND PINOUT ASSIGNMENT

MR LEN2LEN1 NC Vcco Qs Qs
T e I s I e Y s N s N

% % B 2 a1
Ds []26 e
D4[]27 [
ol 16[]vec

Vee [0 Pinout(:T gg-\l;;e\nlvd) PLCC  15[]qg
2L 14[]ag
Rl ien
Do [4 o

5 6 7 8 9 10 i

J JJ J5iJ 51t
NC Vcco @ Qo Q1 Q1 Vcco
* All Vo and Voo pins are tied together on the die.

Warning: All Vo, Vcco, and VEE pins must be externally
connected to Power Supply to guarantee proper operation.

PIN DESCRIPTION

Do

D4

D2

D3

D4

D5

LOGIC DIAGRAM

D

R
—

PIN FUNCTION
Do-Ds ECL Data Inputs
LEN1, LEN2 ECL Latch Enables
MR ECL Master Reset
Qo - Q5,Qy — Qs | ECL Differential Outputs
Vce, Veco Positive Supply
VEE Negative Supply
NC No Connect

http://onsemi.com
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MAXIMUM RATINGS (Note 1.)

Symbol Parameter Condition 1 Condition 2 Rating Units
\ele PECL Mode Power Supply VEE=0V 8 Vv
VEE NECL Mode Power Supply Vcec=0V -8 \
\ PECL Mode Input Voltage VEE=0V Vi< Vce 6 \
NECL Mode Input Voltage Vcc=0V V| = VEE -6 Vv
lout Output Current Continuous 50 mA
Surge 100 mA
TA Operating Temperature Range O0to +85 °C
Tstg Storage Temperature Range —65 to +150 °C
0JA Thermal Resistance (Junction to Ambient) 0 LFPM 28 PLCC 63.5 °C/W
500 LFPM 28 PLCC 43.5 °C/W
6Jc Thermal Resistance (Junction to Case) std bd 28 PLCC 22 to 26 °C/W
VEE PECL Operating Range 42t05.7 \
NECL Operating Range -5.7t0-4.2 Vv
Tsol Wave Solder <2to 3 sec @ 248°C 265 °C

1. Maximum Ratings are those values beyond which device damage may occur.

10E SERIES PECL DC CHARACTERISTICS Vgcyx=5.0 V; VEE=0.0 V (Note 1.)

0°C 25°C 85°C

Symbol Characteristic Min Typ Max Min Typ Max Min Typ Max Unit

IEE Power Supply Current 52 62 52 62 52 62 mA

VOH Output HIGH Voltage (Note 2.) 3980 | 4070 | 4160 | 4020 | 4105 | 4190 | 4090 | 4185 | 4280 mvV

VoL Output LOW Voltage (Note 2.) 3050 | 3210 | 3370 | 3050 | 3210 | 3370 | 3050 | 3227 | 3405 mvV

VIH Input HIGH Voltage 3830 | 3995 | 4160 | 3870 | 4030 | 4190 | 3940 | 4110 | 4280 mvV

ViL Input LOW Voltage 3050 | 3285 | 3520 | 3050 | 3285 | 3520 | 3050 | 3302 | 3555 mV
IIH Input HIGH Current

D 200 200 200 UA

LEN, MR 150 150 150 LA

L Input LOW Current 0.5 0.3 0.5 0.25 0.3 0.2 uA

NOTE: Devices are designed to meet the DC specifications shown in the above table, after thermal equilibrium has been established. The
circuit is in a test socket or mounted on a printed circuit board and transverse air flow greater than 500 Ifpm is maintained.

1. Input and output parameters vary 1:1 with Vcc. VEE can vary +0.46 V/-0.06 V.

2. Outputs are terminated through a 50 ohm resistor to Vgc—2 volts.

10E SERIES NECL DC CHARACTERISTICS Vcy= 0.0 V; VEE=-5.0 V (Note 1.)

0°C 25°C 85°C

Symbol Characteristic Min Typ Max Min Typ Max Min Typ Max | Unit

IEE Power Supply Current 52 62 52 62 52 62 mA

VoH Output HIGH Voltage (Note 2.) —1020 | 930 | -840 | —980 | 895 | 810 | 910 | —815 | —720 mV

VoL Output LOW Voltage (Note 2.) —1950 | -1790 | —1630 [ —1950 | —1790 | —1630 | -1950 | —1773 [ -1595 | mV

VIH Input HIGH Voltage —1170 | -1005 | -840 | -1130 | —-970 | -810 | -1060 | —-890 | —720 mV

ViL Input LOW Voltage —1950 | -1715 | —1480 [ —1950 | —1715 | —1480 | -1950 | —1698 | —1445 | mV
IIH Input HIGH Current

D 200 200 200 UA

LEN, MR 150 150 150 UA

L Input LOW Current 0.5 0.3 0.5 | 0.065 0.3 0.2 A

NOTE: Devices are designed to meet the DC specifications shown in the above table, after thermal equilibrium has been established. The
circuit is in a test socket or mounted on a printed circuit board and transverse air flow greater than 500 Ifpm is maintained.

1. Input and output parameters vary 1:1 with Vcc. VEE can vary +0.46 V /—0.06 V.

2. Outputs are terminated through a 50 ohm resistor to Voc—2 volts.
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100E SERIES PECL DC CHARACTERISTICS Vccy=5.0 V; VEE=0.0V (Note 1.)

0°C 25°C 85°C

Symbol Characteristic Min Typ Max Min Typ Max Min Typ Max | Unit

IEE Power Supply Current 52 62 52 62 60 72 mA

VoH Output HIGH Voltage (Note 2.) 3975 | 4050 | 4120 | 3975 | 4050 | 4120 | 3975 | 4050 | 4120 | mV

VoL Output LOW Voltage (Note 2.) 3190 | 3295 | 3380 | 3190 | 3255 | 3380 | 3190 | 3260 | 3380 | mV

VIH Input HIGH Voltage 3835 | 4050 | 4120 | 3835 | 4120 | 4120 | 3835 | 4120 | 4120 | mV

ViL Input LOW Voltage 3190 | 3300 | 3525 | 3190 | 3525 | 3525 | 3190 | 3525 | 3525 | mV
IIH Input HIGH Current

D 200 200 200 LA

LEN, MR 150 150 150 nA

L Input LOW Current 0.5 0.3 0.5 0.25 0.5 0.2 uA

NOTE: Devices are designed to meet the DC specifications shown in the above table, after thermal equilibrium has been established. The
circuit is in a test socket or mounted on a printed circuit board and transverse air flow greater than 500 Ifpm is maintained.

1. Input and output parameters vary 1:1 with Vcc. VEE can vary +0.46 V/-0.8 V.

2. Outputs are terminated through a 50 ohm resistor to Voc—2 volts.

100E SERIES NECL DC CHARACTERISTICS Vgcy=0.0V; VEE=-5.0 V (Note 1.)

0°C 25°C 85°C

Symbol Characteristic Min Typ Max Min Typ Max Min Typ Max Unit

IEE Power Supply Current 52 62 52 62 60 72 mA

VOH Output HIGH Voltage (Note 2.) —1025 | 950 | —880 |—-1025 | 950 | —880 |[-1025 | —950 | —880 mV

VoL Output LOW Voltage (Note 2.) -1810 | -1705 | —1620 | —1810 | —1745 | —1620 | —1810 | —1740 [ -1620 | mV

VIH Input HIGH Voltage -1165 | 950 | —880 | —1165 | —880 | —880 | —1165 | —-880 | —880 mV

VL Input LOW Voltage —1810 | —1700 | —1475 | 1810 | —1475 | —1475 | 1810 | —1475 [ 1475 | mV
IIH Input HIGH Current

D 200 200 200 LA

LEN, MR 150 150 150 LA

L Input LOW Current 05 0.3 0.5 0.25 0.5 0.2 A

NOTE: Devices are designed to meet the DC specifications shown in the above table, after thermal equilibrium has been established. The
circuit is in a test socket or mounted on a printed circuit board and transverse air flow greater than 500 Ifpm is maintained.

1. Input and output parameters vary 1:1 with Vcc. VEE can vary +0.46 V/-0.8 V.

2. Outputs are terminated through a 50 ohm resistor to Vgc—2 volts.

AC CHARACTERISTICS Vcey=5.0 V; VEE= 0.0V or Vcgoy= 0.0 V; VEE=-5.0 V (Note 1.)

0°C 25°C 85°C
Symbol Characteristic Min Typ Max Min Typ Max Min Typ Max | Unit
fMAX Maximum Toggle Frequency TBD TBD TBD GHz
tPLH Propagation Delay to Output ps
tPHL D| 250 | 875 | 550 | 250 | 375 | 550 | 250 | 375 | 550
LEN | 375 500 700 375 500 700 375 | 500 700
MR | 450 625 750 450 625 750 450 625 750
tg Setup Time ps
D| 200 50 200 50 200 50
th Hold Time ps
D| 200 | —-50 200 | -50 200 | -50
tRR Reset Recovery Time 750 650 750 650 750 650 ps
tpw Minimum Pulse Width ps
MR | 400 400 400
tSKEW Within-Device Skew (Note 2.) 50 50 50 ps
tUTTER | Cycle—to—Cycle Jitter TBD TBD TBD ps
tr Rise/Fall Times ps
tf (20 - 80%) 300 450 650 300 450 650 300 450 650

1. 10 Series: VEg can vary +0.46 V /-0.06 V.
100 Series: VEg can vary +0.46 V/-0.8 V.

2. Within-device skew is defined as identical transitions on similar paths through a device.
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A r— - 1
2 20>
| Driver | | Receiver |
| Device | Device |
| E Qb > | E Db > |
S - -
50Q 50 Q
VT

Figure 1. Typical Termination for Output Driver and Device Evaluation
(See Application Note AND8020 — Termination of ECL Logic Devices.)

Resource Reference of Application Notes

AN1404
AN1405
AN1406
AN1503
AN1504
AN1568
AN1596
AN1650
AN1672
AND8001
AND8002
AND8020

ECLinPS Circuit Performance at Non—Standard V|H Levels
ECL Clock Distribution Techniques

Designing with PECL (ECL at +5.0 V)

ECLinPS 1/0O SPICE Modeling Kit

Metastability and the ECLIinPS Family

Interfacing Between LVDS and ECL

ECLinPS Lite Translator ELT Family SPICE I/O Model Kit
Using Wire—OR Ties in ECLInPS Designs

The ECL Translator Guide

Odd Number Counters Design

Marking and Date Codes

Termination of ECL Logic Devices
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5V ECL 6-Bit D Register

The MCI10E/100E151 contains 6 D-type, edge-triggered,
master-slave flip-flops with differential outputs. Data enters the
master when both CLK1 and CLK2 are LOW, and is transferred to the
slave when CLK1 or CLK2 (or both) go HIGH. The asynchronous
Master Reset (MR) makes all Q outputs go LOW.

The 100 Series contains temperature compensation.

ON Semiconductor™

http://onsemi.com

e 1100 MHz Min. Toggle Frequency MARKING
e Differential Outputs DIAGRAMS
® Asynchronous Master Reset . TemEees L
7 g i
® Dual Clocks \ ,’;'i'i" § MC10E151FN |
® PECL Mode Operating Range: Vcc=4.2Vt0 5.7V ;’i' E AWLYYWW g
with VEE=0V E =
® NECL Mode Operating Range: Vcc=0V PLCC—28 SRR M—
with VEE= 4.2 Vt0-5.7V FN SUFFIX 281
® Internal Input Pulldown Resistors CASE 776 T T-T-T-T-1
e ESD Protection: > 2 KV HBM, > 200 V MM . g H
A = Assembly Location 0 u|
® Meets or Exceeds JEDEC Spec EIA/JESD78 IC Latchup Test WL = Wafer Lot E MC100E151 FN%
® Moisture Sensitivity Level 1 o JVTN zx:r:( Week §ooAWLYYWW 2
For Additional Information, see Application Note AND8003/D g 5 H
® Flammability Rating: UL-94 code V-0 @ 1/8”, 28 1

Oxygen Index 28 to 34

® Transistor Count = 304 devices
ORDERING INFORMATION
Device Package Shipping

MC10E151FN PLCC-28 37 Units/Rail

MC10E151FNR2 PLCC-28 500 Units/Reel

MC100E151FN PLCC-28 37 Units/Rail

MC100E151FNR2 | PLCC-28 500 Units/Reel

vwvw.DataSheet4U.com

© Semiconductor Components Industries, LLC, 2000 99 Publication Order Number:
October, 2000 — Rev. 3 MC10E151/D



MC10E151, MC100E151

LOGIC DIAGRAM AND PINOUT ASSIGNMENT

MR CLK2 CLK1 NC Vgco Qs Qs

| I N N Y Y N oy N
25 24 23 22 21 20 19

Ds []26 18]] Qs
D4 [[27 17[] Qa4
D3 []28 16[] Vee
vee 10 Pinout(:T gz-\l;;awd) PLCC 5[] s
D2 []2 14[] Q3
D1 []3 13[] @2
Do []4 12[] Q2

5 6 7 8 9 10 0
| BN R NN [ N [ N U [ NN B

NC Vcco Qo Qo Q@1 Q1 Vcco

* All Vo and Voo pins are tied together on the die.

Warning: All Voo, Voco, and VEE pins must be externally
connected to Power Supply to guarantee proper operation.

PIN DESCRIPTION

Do D
I —
D+ D
0 —|
Do D
——T
D3 D
——T
D4 D
——T
D5 D
CLKA1
CLK2

LOGIC DIAGRAM

Vce Veco Positive Supply
VEE Negative Supply
NC No Connect

PIN FUNCTION
Do -Ds ECL Data Inputs
CLK1, CLK2 ECL Clock Inputs
MR ECL Master Reset

Qp-Qs, Qg - Qs | ECL Differential Outputs

FUNCTION TABLE

MR Qn
1 Reset
0 Operational H

http://onsemi.com
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MC10E151, MC100E151

MAXIMUM RATINGS (Note 1.)

Symbol Parameter Condition 1 Condition 2 Rating Units
\ele PECL Mode Power Supply VEE=0V 8 Vv
VEE NECL Mode Power Supply Vcec=0V -8 \
\ PECL Mode Input Voltage VEE=0V Vi< Vce 6 \
NECL Mode Input Voltage Vcc=0V V| = VEE -6 Vv
lout Output Current Continuous 50 mA
Surge 100 mA
TA Operating Temperature Range O0to +85 °C
Tstg Storage Temperature Range —65 to +150 °C
0JA Thermal Resistance (Junction to Ambient) 0 LFPM 28 PLCC 63.5 °C/W
500 LFPM 28 PLCC 43.5 °C/W
6Jc Thermal Resistance (Junction to Case) std bd 28 PLCC 22 to 26 °C/W
VEE PECL Operating Range 42t05.7 \
NECL Operating Range -5.7t0-4.2 Vv
Tsol Wave Solder <2to 3 sec @ 248°C 265 °C

1. Maximum Ratings are those values beyond which device damage may occur.

10E SERIES PECL DC CHARACTERISTICS Vccy=5.0 V; VEE= 0.0 V (Note 1.)

0°C 25°C 85°C
Symbol Characteristic Min Typ Max Min Typ Max Min Typ Max | Unit
IEE Power Supply Current mA
VoH Output HIGH Voltage (Note 2.) 3980 | 4070 | 4160 | 4020 | 4105 | 4190 | 4090 | 4185 | 4280 | mV
VoL Output LOW Voltage (Note 2.) 3050/ -3210-1)1 3370}, 3050 | 3210 | 3370 | 3050 | 3227 | 3405 | mV
VIH Input HIGH Voltage 3830 | 3995 | 4160 | 3870 | 4030 | 4190 | 3940 | 4110 | 4280 | mV
ViL Input LOW Voltage 3050 | 3285 | 3520 | 3050 | 3285 | 3520 | 3050 | 3302 | 3555 | mV
IIH Input HIGH Current UA
L Input LOW Current 0.5 0.3 0.5 0.25 0.3 0.2 uA

NOTE: Devices are designed to meet the DC specifications shown in the above table, after thermal equilibrium has been established. The
circuit is in a test socket or mounted on a printed circuit board and transverse air flow greater than 500 Ifpm is maintained.

1. Input and output parameters vary 1:1 with Vcc. VEE can vary +0.46 V /—0.06 V.

2. Outputs are terminated through a 50 ohm resistor to Vg2 volts.

10E SERIES NECL DC CHARACTERISTICS Vcy= 0.0 V; VEE=-5.0 V (Note 1.)

0°C 25°C 85°C
Symbol Characteristic Min Typ Max Min Typ Max Min Typ Max | Unit
IEE Power Supply Current mA
VoH Output HIGH Voltage (Note 2.) —1020 | 930 | -840 | —980 | 895 | 810 | 910 | —815 | —720 mV
VoL Output LOW Voltage (Note 2.) —1950 | -1790 | —1630 [ —1950 | —1790 | —1630 | -1950 | —1773 [ -1595 | mV
VIH Input HIGH Voltage —1170 | —1005 | -840 | 1130 | -970 | -810 | -1060 | —-890 | —720 mV
ViL Input LOW Voltage —1950 | -1715 | —1480 [ —1950 | —1715 | —1480 | -1950 | —1698 | —1445 | mV
IIH Input HIGH Current uA
IR Input LOW Current 0.5 0.3 05 | 0.065 0.3 0.2 UA

NOTE: Devices are designed to meet the DC specifications shown in the above table, after thermal equilibrium has been established. The
circuit is in a test socket or mounted on a printed circuit board and transverse air flow greater than 500 Ifpm is maintained.

1. Input and output parameters vary 1:1 with Vcc. VEE can vary +0.46 V /—0.06 V.

2. Outputs are terminated through a 50 ohm resistor to Vgc—2 volts.

http://onsemi.com
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MC10E151, MC100E151

100E SERIES PECL DC CHARACTERISTICS Vccy=5.0 V; VEE=0.0V (Note 1.)

0°C 25°C 85°C
Symbol Characteristic Min Typ Max Min Typ Max Min Typ Max | Unit
IEE Power Supply Current 65 78 65 78 75 90 mA
VOH Output HIGH Voltage (Note 2.) 3975 | 4050 | 4120 | 3975 | 4050 | 4120 | 3975 | 4050 | 4120 mV
VoL Output LOW Voltage (Note 2.) 3190 | 3295 | 3380 | 3190 | 3255 | 3380 | 3190 | 3260 | 3380 mV
ViH Input HIGH Voltage 3835 | 4050 | 4120 | 3835 | 4120 | 4120 | 3835 | 4120 | 4120 mV
ViL Input LOW Voltage 3190 | 3300 | 3525 | 3190 | 3525 | 3525 | 3190 | 3525 | 3525 mV
IIH Input HIGH Current 150 150 150 LA
IR Input LOW Current 05 0.3 0.5 0.25 0.5 0.2 UA

NOTE: Devices are designed to meet the DC specifications shown in the above table, after thermal equilibrium has been established. The
circuit is in a test socket or mounted on a printed circuit board and transverse air flow greater than 500 Ifpm is maintained.

1. Input and output parameters vary 1:1 with Vcc. VEE can vary +0.46 V/-0.8 V.

2. Outputs are terminated through a 50 ohm resistor to Vcc—2 volts.

100E SERIES NECL DC CHARACTERISTICS Vgcy=0.0 V; VEE=-5.0 V (Note 1.)

0°C 25°C 85°C
Symbol Characteristic Min Typ Max Min Typ Max Min Typ Max Unit
IEE Power Supply Current 65 78 65 78 75 90 mA
VOH Output HIGH Voltage (Note 2.) —1025 | 950 | —880 |-1025 | —950 | —880 [-1025 | —950 | -880 | mV
VoL Output LOW Voltage (Note 2.) —1810 | —1705 | —1620 | —1810 | —1745 | —1620 | —1810 | —1740 [ —1620 | mV
VIH Input HIGH Voltage —1165 | 950 | 880 | —1165 [ -880 | —880 | —1165 | -880 | —880 [ mV
VL Input LOW Voltage —1810 | —1700 | —1475 | —1810 | —1475 | —1475 | 1810 | —1475 [ 1475 | mV
IIH Input HIGH Current 150 150 150 uA
L Input LOW Current 0.5 0.3 0.5 0.25 0.5 0.2 UA

NOTE: Devices are designed to meet the DC specifications shown‘in the-above table, after thermal equilibrium has been established. The
circuit is in a test socket or mounted on a printed circuit board and transverse air flow greater than 500 Ifpm is maintained.

1. Input and output parameters vary 1:1 with Vcc. VEE can vary +0.46 V/-0.8 V.

2. Outputs are terminated through a 50 ohm resistor to Vcc—2 volts.

AC CHARACTERISTICS Voox=5.0V; VEE=0.0V or Vgox= 0.0 V; VEE=-5.0 V (Note 1.)

0°C 25°C 85°C
Symbol Characteristic Min Typ Max Min Typ Max Min Typ Max | Unit
fMAX Maximum Toggle Frequency TBD TBD TBD GHz
tPLH Propagation Delay to Output ps
tPHL Clk | 475 650 800 475 650 800 475 650 800
MR | 475 650 850 475 650 850 475 650 850
tg Setup TIme ps
D 0 -175 0 -175 0 =175
th Hold Time ps
D| 350 175 350 175 350 175
tRR Reset Recovery Time 750 550 750 550 750 550
tpw Minimum Pulse Width ps
CLK, MR | 400 400 400
tSKEW Within-Device Skew (Note 2.) 65 65 65 ps
tUITTER | Cycle—to—Cycle Jitter TBD TBD TBD ps
tr Rise/Fall Times ps
tf (20 - 80%) 300 450 700 300 450 700 300 450 700

1. 10 Series: VEg can vary +0.46 V /—-0.06 V.
100 Series: VEE can vary +0.46 V /0.8 V.

2.. Within-device skew is defined as identical transitions on similar paths through a device.

http://onsemi.com
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MC10E151, MC100E151

A r— - 1
2 20>
| Driver | | Receiver |
| Device | Device |
| E Qb > | E Db > |
S - -
50Q 50 Q
VT

Figure 1. Typical Termination for Output Driver and Device Evaluation
(See Application Note AND8020 — Termination of ECL Logic Devices.)

Resource Reference of Application Notes

AN1404
AN1405
AN1406
AN1503
AN1504
AN1568
AN1596
AN1650
AN1672
AND8001
AND8002
AND8020

ECLInPS Circuit Performance at Non—Standard V|H Levels
ECL Clock Distribution Techniques

Designing with PECL (ECL at +5.0°V)

ECLInPS 1/0 SPICE Modeling Kit

Metastability and the ECLInPS Family

Interfacing Between LVDS and ECL

ECLinPS Lite Translator ELT Family SPICE I/O Model Kit
Using Wire—OR Ties in ECLIinPS Designs

The ECL Translator Guide

Odd Number Counters Design

Marking and Date Codes

Termination of ECL Logic Devices
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MC10E154, MC100E154

5V ECL 5-Bit 2:1 Mux-Latch

The MCI10E/100E154 contains five 2:1 multiplexers followed by
transparent latches with differential outputs. When both Latch Enables
(LEN1, LEN2) are LOW, the latch is transparent, and output data is
controlled by the multiplexer select control, SEL. A logic HIGH on
either LEN1 or LEN2 (or both) latches the outputs. The Master Reset
(MR) overrides all other controls to set the Q outputs LOW.

The 100 series contains temperature compensation.

ON Semiconductor™

http://onsemi.com

MARKING
® 850 ps Max. LEN to Olltpllt DIAGRAMS
® 825 ps Max. D to Output noooooo
. . O ]
e Differential Outputs \’ E MC10E154FN g
® Asynchronous Master Reset %}‘ E AWLYYWW g
® Dual Latch-Enables d o
® PECL Mode Operating Range: Vcc=4.2Vt0 5.7V PLCC-28 f [e) g
with VEE=0V FN SUFFIX 28 1
® NECL Mode Operating Range: Vcc=0V CASE 776 e e
with VEE=-42Vt0-5.7V . b
3 A =A bly Locati 0 uj
® Internal Inpu.t Pulldown Resistors WL V\/S:szLo)tl ocation : MC100E15 4FN§
® ESD Protection: >2 KV HBM, > 200 V MM YY = Year d awLyyww b
® Meets or Exceeds JEDEC Spec EIA/JESD78 IC Latchup Test WW = Work Week E =
. e S
® Moisture Sensitivity Level 1 _‘="'="2'=£';=1"'="'="'="
For Additional Information, see Application Note AND8003/D
® Flammability Rating: UL-94 code V-0 @ 1/8”,
Oxygen Index 28 to 34 ORDERING INFORMATION
® Transistor Count = 237 devices Device Package Shipping
MC10E154FN PLCC-28 37 Units/Rail
MC10E154FNR2 PLCC-28 500 Units/Reel
MC100E154FN PLCC-28 37 Units/Rail
MC100E154FNR2 PLCC-28 500 Units/Reel

vwvw.DataSheet4U.com

Publication Order Number:
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MC10E154, MC100E154

LOGIC DIAGRAM AND PINOUT ASSIGNMENT

D4p D4a D3p D3zaVcco Q4 Q4
N s O e T e N s A s O

25 24 23 22 21 20 19
SEL []26 18]] Q3

LEN1 27 17[] Q3

LEN2 28 16[] vee
vee [1@ 28-Lead PLCC (Top View)  °| %2
MR []2 14[] Q2
Doa []3 13[]ay
Dob [ |4 12]] Q1

5 6 7 8 9 10 i

NN R N B NN [ N [ N [ N By |
Dia Dib D2a D2bVcco Qo Qo
* All Vo and Voo pins are tied together on the die.

Warning: All Vo, Vcco, and VEE pins must be externally
connected to Power Supply to guarantee proper operation.

LOGIC DIAGRAM

PIN DESCRIPTION Doa MUX p Q@ Qo
PIN FUNCTION Dop — SEL ENzQ Qo
—T —
Doa —Daa ECL Input Data a
Dob — Dap ECL Input Data b D1a MUX p @ Q4
SEL ECL Data Select Input D1b SEL ENzQ Q1
LEN1, LEN2 ECL Latch Enables — —
MR ECL Master Reset
= = ) . D2a MUX p @ Q2
Qo—-Q4, Qo —-Q4 ECL Differential Outputs EN_ = _
N Dop SEL RQ Q2
Vce, Veco Positive Supply +— —1
VEE Negative Supply
D3a MUX p @ Q3
D SEL ENzQ Q3
3b =8
TRUTH TABLE ]
SEL Data D4a MUX p @ Q4
H a Dap SEL ENgO— Q4
L b — —
SEL -[>-
LENT j)i
LEN2

vwvw.DataSheet4U.com
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MC10E154, MC100E154

MAXIMUM RATINGS (Note 1.)

Symbol Parameter Condition 1 Condition 2 Rating Units
\ele PECL Mode Power Supply VEE=0V 8 Vv
VEE NECL Mode Power Supply Vcec=0V -8 \
\ PECL Mode Input Voltage VEE=0V Vi< Vce 6 \
NECL Mode Input Voltage Vcc=0V V| = VEE -6
lout Output Current Continuous 50 mA
Surge 100 mA
TA Operating Temperature Range O0to +85 °C
Tstg Storage Temperature Range —65 to +150 °C
0JA Thermal Resistance (Junction to Ambient) 0 LFPM 28 PLCC 63.5 °C/W
500 LFPM 28 PLCC 43.5 °C/W
6Jc Thermal Resistance (Junction to Case) std bd 28 PLCC 22 to 26 °C/W
VEE PECL Operating Range 42t05.7 \
NECL Operating Range -5.7t0-4.2 Vv
Tsol Wave Solder <2to 3 sec @ 248°C 265 °C

1. Maximum Ratings are those values beyond which device damage may occur.

10E SERIES PECL DC CHARACTERISTICS Vccy=5.0 V; VEE= 0.0 V (Note 1.)

0°C 25°C 85°C
Symbol Characteristic Min Typ Max Min Typ Max Min Typ Max | Unit
IEE Power Supply Current 76 91 76 91 76 91 mA
VoH Output HIGH Voltage (Note 2.) 3980 | 4070 | 4160 | 4020 | 4105 | 4190 | 4090 | 4185 | 4280 | mV
VoL Output LOW Voltage (Note 2.) 3050/ -3210-1)1 3370}, 3050 | 3210 | 3370 | 3050 | 3227 | 3405 | mV
VIH Input HIGH Voltage 3830 | 3995 | 4160 | 3870 | 4030 | 4190 | 3940 | 4110 | 4280 | mV
ViL Input LOW Voltage 3050 | 3285 | 3520 | 3050 | 3285 | 3520 | 3050 | 3302 | 3555 | mV
IIH Input HIGH Current 150 150 150 LA
L Input LOW Current 0.5 0.3 0.5 0.25 0.3 0.2 uA

NOTE: Devices are designed to meet the DC specifications shown in the above table, after thermal equilibrium has been established. The
circuit is in a test socket or mounted on a printed circuit board and transverse air flow greater than 500 Ifpm is maintained.

1. Input and output parameters vary 1:1 with Vcc. VEE can vary +0.46 V /—0.06 V.

2. Outputs are terminated through a 50 ohm resistor to Vg2 volts.

10E SERIES NECL DC CHARACTERISTICS Vccy= 0.0 V; VEE=-5.0 V (Note 1.)

0°C 25°C 85°C
Symbol Characteristic Min Typ Max Min Typ Max Min Typ Max | Unit
IEE Power Supply Current 76 9N 76 9N 76 91 mA
VoH Output HIGH Voltage (Note 2.) —1020 | 930 | -840 | —980 | 895 | 810 | 910 | —815 | —720 mV
VoL Output LOW Voltage (Note 2.) —1950 | -1790 | —1630 [ —1950 | —1790 | —1630 | -1950 | —1773 [ -1595 | mV
VIH Input HIGH Voltage —1170 | —1005 | -840 | 1130 | -970 | -810 | -1060 | —-890 | —720 mV
ViL Input LOW Voltage —1950 | -1715 | —1480 [ —1950 | —1715 | —1480 | -1950 | —1698 | —1445 | mV
IIH Input HIGH Current 150 150 150 LA
IR Input LOW Current 0.5 0.3 05 | 0.065 0.3 0.2 UA

NOTE: Devices are designed to meet the DC specifications shown in the above table, after thermal equilibrium has been established. The
circuit is in a test socket or mounted on a printed circuit board and transverse air flow greater than 500 Ifpm is maintained.

1. Input and output parameters vary 1:1 with Vcc. VEE can vary +0.46 V /—0.06 V.

2. Outputs are terminated through a 50 ohm resistor to Vgc—2 volts.
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MC10E154, MC100E154

100E SERIES PECL DC CHARACTERISTICS Vccy=5.0 V; VEE= 0.0 V (Note 1.)

0°C 25°C 85°C
Symbol Characteristic Min Typ Max Min Typ Max Min Typ Max | Unit
IEE Power Supply Current 76 91 76 91 87 105 mA
VOH Output HIGH Voltage (Note 2.) 3975 | 4050 | 4120 | 3975 | 4050 | 4120 | 3975 | 4050 | 4120 mvV
VoL Output LOW Voltage (Note 2.) 3190 | 3295 | 3380 | 3190 | 3255 | 3380 | 3190 | 3260 | 3380 mvV
VIH Input HIGH Voltage 3835 | 4050 | 4120 | 3835 | 4120 | 4120 | 3835 | 4120 | 4120 mV
ViL Input LOW Voltage 3190 | 3300 | 3525 | 3190 | 3525 | 3525 | 3190 | 3525 | 3525 mV
IIH Input HIGH Current 150 150 150 uA
L Input LOW Current 0.5 0.3 0.5 0.25 0.5 0.2 A

NOTE: Devices are designed to meet the DC specifications shown in the above table, after thermal equilibrium has been established. The
circuit is in a test socket or mounted on a printed circuit board and transverse air flow greater than 500 Ifpm is maintained.

1. Input and output parameters vary 1:1 with Vcc. VEE can vary +0.46 V/-0.8 V.

2. Outputs are terminated through a 50 ohm resistor to Vgc—2 volts.

100E SERIES NECL DC CHARACTERISTICS V= 0.0 V; VEg=-5.0 V (Note 1.)

0°C 25°C 85°C
Symbol Characteristic Min Typ Max Min Typ Max Min Typ Max | Unit
IEE Power Supply Current 76 91 76 91 87 105 mA
VOH Output HIGH Voltage (Note 2.) —1025 | 950 | -880 |-1025 | —950 | —880 |-1025 | —950 | —880 mV
VoL Output LOW Voltage (Note 2.) —1810 | -1705 | —1620 | —1810 | —1745 | —1620 | -1810 | —1740 [ -1620 | mV
VIH Input HIGH Voltage —1165 | 950 | 880 | —1165 | -880 | —880 | —1165 | —-880 | —880 mV
VIL Input LOW Voltage —1810 | —1700 | —1475 | —1810 | —1475 | —1475 | 1810 | —1475 [ 1475 | mV
IIH Input HIGH Current 150 150 150 uA
L Input LOW Current 0.5 0.3 0.5 0.25 0.5 0.2 UA

NOTE: Devices are designed to meet the DC specifications shown in the above table, after thermal equilibrium has been established. The
circuit is in a test socket or mounted on a printed circuit board and transverse air flow greater than 500 Ifpm is maintained.

1. Input and output parameters vary 1:1 with Vcc. VEE canvary +0.46,V /0.8 V.

2. Outputs are terminated through a 50 ohm resistor to Vcc—2 volts.

AC CHARACTERISTICS Vccy=5.0 V; VEE=0.0V or Voox= 0.0 V: VEE=—5.0 V (Note 1.)

0°C 25°C 85°C
Symbol Characteristic Min Typ Max | Min Typ Max | Min Typ Max | Unit
fMAX Maximum Toggle Frequency TBD TBD TBD GHz
tPLH Propagation Delay to Output ps
tPHL D | 325 500 700 | 325 500 700 | 325 500 700
SEL | 475 650 925 | 475 650 925 | 475 650 925
LEN 350 500 750 | 350 500 750 | 350 500 750
MR | 450 600 800 | 450 600 800 | 450 600 800
ts Setup Time ps
D | 300 100 300 100 300 100
SEL | 500 250 500 250 500 250
th Hold Time ps
D | 300 [ -100 300 | —100 300 | —100
SEL | 200 | —250 200 | —250 200 | —250
tRR Reset Recovery Time 800 600 800 600 800 600 ps
tpw Minimum Pulse Width ps
MR | 400 400 400
tSKEW Within-Device Skew (Note 2.) 50 50 50 ps
tYITTER | Cycle—to—Cycle Jitter TBD TBD TBD ps
tr Rise/Fall Times ps
t (20 - 80%) 300 475 800 | 300 475 800 | 300 475 800

1. 10 Series: VEg can vary +0.46 V /-0.06 V.
100 Series: VEg can vary +0.46 V/-0.8 V.
2. Within-device skew is defined as identical transitions on similar paths through a device.
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MC10E154, MC100E154

A r— - 1
2 20>
| Driver | | Receiver |
| Device | Device |
| E Qb > | E Db > |
S - -
50Q 50 Q
VT

Figure 1. Typical Termination for Output Driver and Device Evaluation
(See Application Note AND8020 — Termination of ECL Logic Devices.)

Resource Reference of Application Notes

AN1404
AN1405
AN1406
AN1503
AN1504
AN1568
AN1596
AN1650
AN1672
AND8001
AND8002
AND8020

ECLInPS Circuit Performance at Non—Standard V|H Levels
ECL Clock Distribution Techniques

Designing with PECL (ECL at +5.0°V)

ECLInPS 1/0 SPICE Modeling Kit

Metastability and the ECLInPS Family

Interfacing Between LVDS and ECL

ECLinPS Lite Translator ELT Family SPICE I/O Model Kit
Using Wire—OR Ties in ECLIinPS Designs

The ECL Translator Guide

Odd Number Counters Design

Marking and Date Codes

Termination of ECL Logic Devices
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MC10E155, MC100E155

5V ECL 6-Bit 2:1 Mux-Latch

The MC10E/100E155 contains six 2:1 multiplexers followed by
transparent latches with single-ended outputs. When both Latch
Enables (LEN1, LEN2) are LOW, the latch is transparent, and output
data is controlled by the multiplexer select control, SEL. A logic
HIGH on either LEN1 or LEN2 (or both) latches the outputs. The
Master Reset (MR) overrides all other controls to set the Q outputs
LOW.

The 100 Series contains temperature compensation.

® 850 ps Max. LEN to Output

® 825 ps Max. D to Output

® Single-Ended Outputs

® Asynchronous Master Reset

® Dual Latch-Enables

® PECL Mode Operating Range: Vcc=4.2V t0 5.7V
with VEE=0V

® NECL Mode Operating Range: Vcc=0V
with VEE=—4.2Vto-5.7V

® Internal Input Pulldown Resistors
® ESD Protection: >2 KV HBM, > 200 V MM
® Meets or Exceeds JEDEC Spec EIA/JESD78 IC Latchup Test

® Moisture Sensitivity Level 1
For Additional Information, see Application Note AND8003/D

® Flammability Rating: UL-94 code V-0 @ 1/8”,
Oxygen Index 28 to 34

® Transistor Count = 239 devices

ON Semiconductor™

http://onsemi.com
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MARKING
DIAGRAMS
g u]
\ E MC10E155FN g
mlltn- 0 AwLyyww g
g u]
g u]
CC-28 5
PLCC-: —Tooooow
FN SUFFIX 281
CASE 776 o
g u]
A =Assembly Location O u|
WL = Wafer Lot g MC100E155FNp
g u|
YY = Year g AwLYYWw f
WW = Work Week E g
_U'ﬂ'ﬂ'g'ﬂ'ﬂ'ﬂ'
281
ORDERING INFORMATION
Device Package Shipping
MC10E155FN PLCC-28 37 Units/Rail
MC10E155FNR2 PLCC-28 500 Units/Reel
MC100E155FN PLCC-28 37 Units/Rail
MC100E155FNR2 PLCC-28 500 Units/Reel

vwvw.DataSheet4U.com
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MC10E155, MC100E155

LOGIC DIAGRAM AND PINOUT ASSIGNMENT

Dsa Dgb Dga D3b Dsa NC Vcco Doa Mux D
I 1 Y Y s Y s N | Dob SEL EN
25 24 23 22 21 20 19 — —
Dsb 18 Q
5 |: 26 :I 5 D4a MUX D
EN
LEN1 17 SEL
ez ] Qs Dib—T —_
LEN2 |: 28 16 :I Vee Doa MUX D
Pinout: 28-Lead PLCC Dob SEL EN
v . 15 2
ee [10 (Top View) ] Qs - —
Daa
MR []2 4[] Qo 8 Mux D
Dgb SEL EN
seL []3 18] veoo I — =
D4a MUX D
D
0a |:4 12 :I Q1 Db SEL EN
4 — —
5 6 7 8 9 10 1 D=a
JJ 1 J5itJ 0714 5 MUx D
Dob Dia Dib Doa Dob Vcco Qo Deb SEL EN
5 -)—' -D—l
* All Vo and Voo pins are tied together on the die. SEL _D_
Warning: All Vo, Vcco, and VEE pins must be externally LEN1
connected to Power Supply to guarantee proper operation. LEN2 Dﬁ

PIN DESCRIPTION

LOGIC DIAGRAM

— Qo

—— Q4

Q5

PIN FUNCTION
Dpa - Do4g ECL Input Data a
Dob — Dgb ECL Input Data b
SEL ECL Data Select Input
LEN1, LEN2 ECL Latch Enables
Qp—-Q4 ECL Outputs
MR Master Reset
Vce, Veco Positive Supply
VEE Negative Supply
NC No Connect
TRUTH TABLE
SEL Data
H a
L b

http://onsemi.com
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MC10E155, MC100E155

MAXIMUM RATINGS (Note 1.)

Symbol Parameter Condition 1 Condition 2 Rating Units
\ele PECL Mode Power Supply VEE=0V 8 Vv
VEE NECL Mode Power Supply Vcec=0V -8 \
\ PECL Mode Input Voltage VEE=0V Vi< Vce 6 \
NECL Mode Input Voltage Vcc=0V V| = VEE -6 Vv
lout Output Current Continuous 50 mA
Surge 100 mA
TA Operating Temperature Range O0to +85 °C
Tstg Storage Temperature Range —65 to +150 °C
0JA Thermal Resistance (Junction to Ambient) 0 LFPM 28 PLCC 63.5 °C/W
500 LFPM 28 PLCC 43.5 °C/W
6Jc Thermal Resistance (Junction to Case) std bd 28 PLCC 22 to 26 °C/W
VEE PECL Operating Range 42t05.7 \
NECL Operating Range -5.7t0-4.2 Vv
Tsol Wave Solder <2to 3 sec @ 248°C 265 °C

1. Maximum Ratings are those values beyond which device damage may occur.

10E SERIES PECL DC CHARACTERISTICS Vccy=5.0 V; VEE= 0.0 V (Note 1.)

0°C 25°C 85°C
Symbol Characteristic Min Typ Max Min Typ Max Min Typ Max | Unit
IEE Power Supply Current 85 102 85 102 85 102 mA
VoH Output HIGH Voltage (Note 2.) 3980 | 4070 | 4160 | 4020 | 4105 | 4190 | 4090 | 4185 | 4280 | mV
VoL Output LOW Voltage (Note 2.) 3050/ -3210-1)1 3370}, 3050 | 3210 | 3370 | 3050 | 3227 | 3405 | mV
VIH Input HIGH Voltage 3830 | 3995 | 4160 | 3870 | 4030 | 4190 | 3940 | 4110 | 4280 | mV
ViL Input LOW Voltage 3050 | 3285 | 3520 | 3050 | 3285 | 3520 | 3050 | 3302 | 3555 | mV
IIH Input HIGH Current 150 150 150 LA
L Input LOW Current 0.5 0.3 0.5 0.25 0.3 0.2 uA

NOTE: Devices are designed to meet the DC specifications shown in the above table, after thermal equilibrium has been established. The
circuit is in a test socket or mounted on a printed circuit board and transverse air flow greater than 500 Ifpm is maintained.

1. Input and output parameters vary 1:1 with Vcc. VEE can vary +0.46 V /—0.06 V.

2. Outputs are terminated through a 50 ohm resistor to Vg2 volts.

10E SERIES NECL DC CHARACTERISTICS Vcy= 0.0 V; VEE=-5.0 V (Note 1.)

0°C 25°C 85°C
Symbol Characteristic Min Typ Max Min Typ Max Min Typ Max | Unit
IEE Power Supply Current 85 102 85 102 85 102 mA
VoH Output HIGH Voltage (Note 2.) —1020 | 930 | -840 | —980 | 895 | 810 | 910 | —815 | —720 mV
VoL Output LOW Voltage (Note 2.) —1950 | -1790 | —1630 [ —1950 | —1790 | —1630 | -1950 | —1773 [ -1595 | mV
VIH Input HIGH Voltage —1170 | —1005 | -840 | 1130 | -970 | -810 | -1060 | —-890 | —720 mV
ViL Input LOW Voltage —1950 | -1715 | —1480 [ —1950 | —1715 | —1480 | -1950 | —1698 | —1445 | mV
IIH Input HIGH Current 150 150 150 LA
IR Input LOW Current 0.5 0.3 05 | 0.065 0.3 0.2 UA

NOTE: Devices are designed to meet the DC specifications shown in the above table, after thermal equilibrium has been established. The
circuit is in a test socket or mounted on a printed circuit board and transverse air flow greater than 500 Ifpm is maintained.

1. Input and output parameters vary 1:1 with Vcc. VEE can vary +0.46 V /—0.06 V.

2. Outputs are terminated through a 50 ohm resistor to Vgc—2 volts.
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100E SERIES PECL DC CHARACTERISTICS Vccy=5.0 V; VEE=0.0V (Note 1.)

0°C 25°C 85°C
Symbol Characteristic Min Typ Max Min Typ Max Min Typ Max | Unit
IEE Power Supply Current 85 102 85 102 98 117 mA
VOH Output HIGH Voltage (Note 2.) 3975 | 4050 | 4120 | 3975 | 4050 | 4120 | 3975 | 4050 | 4120 mvV
VoL Output LOW Voltage (Note 2.) 3190 | 3295 | 3380 | 3190 | 3255 | 3380 | 3190 | 3260 | 3380 mV
VIH Input HIGH Voltage 3835 | 4050 | 4120 | 3835 | 4120 | 4120 | 3835 | 4120 | 4120 mV
ViL Input LOW Voltage 3190 | 3300 | 3525 | 3190 | 3525 | 3525 | 3190 | 3525 | 3525 mV
IIH Input HIGH Current 150 150 150 uA
L Input LOW Current 0.5 0.3 0.5 0.25 0.5 0.2 uA

NOTE: Devices are designed to meet the DC specifications shown in the above table, after thermal equilibrium has been established. The
circuit is in a test socket or mounted on a printed circuit board and transverse air flow greater than 500 Ifpm is maintained.

1. Input and output parameters vary 1:1 with Vcc. VEE can vary +0.46 V/-0.8 V.

2. Outputs are terminated through a 50 ohm resistor to%/CC—Z volts.

100E SERIES NECL DC CHARACTERISTICS Vgcy=0.0 V; VEE=-5.0 V (Note 1.)

0°C 25°C 85°C
Symbol Characteristic Min Typ Max Min Typ Max Min Typ Max | Unit
IEE Power Supply Current 85 102 85 102 98 117 mA
VoH Output HIGH Voltage (Note 2.) —1025 | 950 | —880 |—-1025 | —950 | —880 |[-1025 | —950 | —880 mV
VoL Output LOW Voltage (Note 2.) —1810 | -1705 | —1620 | —1810 | —1745 | —1620 | -1810 | —1740 [ -1620 | mV
VIH Input HIGH Voltage —1165 | 950 | —880 | —1165 | —-880 | —880 | 1165 | —880 | —880 mV
ViL Input LOW Voltage —1810 | -1700 | —1475 | —1810 | —1475 | —1475 | 1810 | —1475 | —1475 | mV
lIIH Input HIGH Current 150 150 150 UA
IR Input LOW Current 0.5 0.3 0.5 0.25 0.5 0.2 UA

NOTE: Devices are designed to meet the DC specifications shown in the above table, after thermal equilibrium has been established. The
circuit is in a test socket or mounted on a printed circuit board and transverse air flow greater than 500 Ifpm is maintained.

1. Input and output parameters vary 1:1 with Vcc. VEE can vary +0.46 V /-0.8 V.

2. Outputs are terminated through a 50 ohm resistor to Voc—2 volts.

AC CHARACTERISTICS Vgcox=5.0V; VEE=0.0V or Vgcox= 0.0 V; VEE=-5.0 V (Note 1.)

0°C 25°C 85°C
Symbol Characteristic Min Typ Max Min Typ Max Min Typ Max Unit
fMAX Maximum Toggle Frequency TBD TBD TBD GHz
tPLH Propagation Delay to Output ps
tPHL D[ 325 500 700 325 500 700 325 500 700
SEL | 475 675 925 475 675 925 475 675 925
LEN | 350 500 750 350 500 750 350 500 750
MR | 450 600 850 450 600 850 450 600 850
ts Setup Time ps
D | 300 100 300 100 300 100
SEL | 500 250 500 250 500 250
th Hold Time ps
D | 300 [ -100 300 [ -100 300 | —-100
SEL 0 - 250 0 —-250 0 —-250
tRR Reset Recovery Time 800 650 800 650 800 650 ps
tpw Minimum Pulse Width ps
MR | 400 400 400
tSKEW Within-Device Skew (Note 2.) 75 75 75 ps
tUITTER | Cycle-to—Cycle Jitter TBD TBD TBD ps
tr Rise/Fall Times ps
tf (20 - 80%) 300 450 800 300 450 800 300 450 800

1. 10 Series: VEg can vary +0.46 V /—-0.06 V.
100 Series: VEg can vary +0.46 V/-0.8 V.
2. Within-device skew is defined as identical transitions on similar paths through a device.
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r
| |
| |
| Receiver |

Device
| |
| |
L

Figure 1. Typical Termination for Output Driver and Device Evaluation
(See Application Note AND8020 — Termination of ECL Logic Devices.)

Resource Reference of Application Notes

AN1404
AN1405
AN1406
AN1503
AN1504
AN1568
AN1596
AN1650
AN1672
AND8001
AND8002
AND8020

ECLInPS Circuit Performance at Non—Standard V|H Levels
ECL Clock Distribution Techniques

Designing with PECL (ECL at +5.0 V)

ECLInPS 1/0 SPICE Modeling Kit

Metastability and the ECLInPS Family

Interfacing Between LVDS and ECL

ECLInPS Lite Translator ELT Family SPICE I/O Model Kit
Using Wire—OR Ties in ECLinPS Designs

The ECL Translator Guide

Odd Number Counters Design

Marking and Date Codes

Termination of ECL Logic Devices
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5V ECL 3-Bit 4:1 Mux-Latch

The MC10E/100E156 contains three 4:1 multiplexers followed by
transparent latches with differential outputs. When both Latch Enables
(LEN1, LEN2) are LOW, the latch is transparent, and output date is
controlled by the multiplexer select controls (SELO, SEL1). A logic
HIGH on either LEN1 or LEN2 (or both) latches the outputs. The
Master Reset (MR) overrides all other controls to set the Q outputs
LOW.

The 100 Series contains temperature compensation.

® 950 ps Max. D to Output

® 850 ps Max. LEN to Output

® Differential Outputs

® Asynchronous Master Reset

® Dual Latch-Enables

® PECL Mode Operating Range: Vcc=4.2V t0 5.7V
with VEE=0V

® NECL Mode Operating Range: Vcc=0V
with VEE=—4.2Vto-5.7V

® Internal Input Pulldown Resistors

® ESD Protection: >2 KV HBM, > 200 V MM

® Meets or Exceeds JEDEC Spec EIA/JESD78 IC Latchup Test

® Moisture Sensitivity Level 1
For Additional Information, see Application Note AND8003/D

® Flammability Rating: UL-94 code V-0 @ 1/8”,
Oxygen Index 28 to 34

® Transistor Count = 271 devices

ON Semiconductor™
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MARKING
DIAGRAMS
O ]
\ 0 MC10E156FN [
imhh- 0 AwLyyww B
O ]
O ]
cc-28 —oooETT
PLCC-:
FN SUFFIX 281
CASE 776 o
O ]
A = Assembly Location 0 u|
WL = Wafer Lot g MC100E156FNfp
O ]
YY = Year d AwLYYww [
WW = Work Week E g
_ﬂ'ﬂ'ﬂ'g'ﬂ'ﬂ'ﬂ'
28 1
ORDERING INFORMATION
Device Package Shipping
MC10E156FN PLCC—28 | 37 Units/Rail
MC10E156FNR2 | PLCC—28 | 500 Units/Reel
MC100E156FN PLCC—28 | 37 Units/Rail
MC100E156FNR2 | PLCC—28 | 500 Units/Reel

vwvw.DataSheet4U.com

Publication Order Number:
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LOGIC DIAGRAM AND PINOUT ASSIGNMENT

Dib D4qa Dod Doc
/[ MM M rroror

SELO []
SEL1 [

MR []
VEE [}
LEN1 []

LEN2 [

D1c |:

26

27

S

25

5

24 23 22 21 20

Pinout: 28-Lead PLCC
(Top View)

6 7 8 9 10

J J 1 J5tJ 071 td
Did Dpa Dgb Dgc DpdVcco Qo
* All Vo and Voo pins are tied together on the die.

MC10E156, MC100E156
LOGIC DIAGRAM
Dob Doa Vcco Doa D
Dob — 41
19 Doc MUX EN
— o—
18] Q2 Dod — R Go
E— | I —
17 :I Qo
D1a D
16 :I Voo D1b 4:1
D1c MUX EN T
15[ Qq D1d : |LR
14
:I Q1 Doa D
Dob 4:1
13
] Veeo Dac MUX EN o
12[] @g Dod : |LR
n sELo—D>
SEL1

LEN1 j >
LEN2

Warning: All Voo, Voco, and VEE pins must be externally MR
connected to Power Supply to guarantee proper operation.
PIN DESCRIPTION
PIN FUNCTION
Dox — D3x ECL Input Data
SELO, SEL1 ECL Select Inputs
LEN1, LEN2 ECL Latch Enables
Qp-Q2, Qp-Qo ECL Differential Outputs
MR ECL Master Reset
Vce. Veco Positive Supply
VEE Negative Supply
FUNCTION TABLE
SELA1 SELO Data
L L a
L H b
H L c
H H d
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MC10E156, MC100E156

MAXIMUM RATINGS (Note 1.)

Symbol Parameter Condition 1 Condition 2 Rating Units
\ele PECL Mode Power Supply VEE=0V 8 Vv
VEE NECL Mode Power Supply Vcec=0V -8 \
\ PECL Mode Input Voltage VEE=0V Vi< Vce 6 \
NECL Mode Input Voltage Vcc=0V V| = VEE -6 Vv
lout Output Current Continuous 50 mA
Surge 100 mA
TA Operating Temperature Range O0to +85 °C
Tstg Storage Temperature Range —65 to +150 °C
0JA Thermal Resistance (Junction to Ambient) 0 LFPM 28 PLCC 63.5 °C/W
500 LFPM 28 PLCC 43.5 °C/W
6Jc Thermal Resistance (Junction to Case) std bd 28 PLCC 22 to 26 °C/W
VEE PECL Operating Range 42t05.7 \
NECL Operating Range -5.7t0-4.2 Vv
Tsol Wave Solder <2to 3 sec @ 248°C 265 °C

1. Maximum Ratings are those values beyond which device damage may occur.

10E SERIES PECL DC CHARACTERISTICS Vccy=5.0 V; VEE= 0.0 V (Note 1.)

0°C 25°C 85°C
Symbol Characteristic Min Typ Max Min Typ Max Min Typ Max | Unit
IEE Power Supply Current 75 90 75 90 75 90 mA
VoH Output HIGH Voltage (Note 2.) 3980 | 4070 | 4160 | 4020 | 4105 | 4190 | 4090 | 4185 | 4280 | mV
VoL Output LOW Voltage (Note 2.) 3050/ -3210-1)1 3370}, 3050 | 3210 | 3370 | 3050 | 3227 | 3405 | mV
VIH Input HIGH Voltage 3830 | 3995 | 4160 | 3870 | 4030 | 4190 | 3940 | 4110 | 4280 | mV
ViL Input LOW Voltage 3050 | 3285 | 3520 | 3050 | 3285 | 3520 | 3050 | 3302 | 3555 | mV
IIH Input HIGH Current 150 150 150 LA
L Input LOW Current 0.5 0.3 0.5 0.25 0.3 0.2 uA

NOTE: Devices are designed to meet the DC specifications shown in the above table, after thermal equilibrium has been established. The
circuit is in a test socket or mounted on a printed circuit board and transverse air flow greater than 500 Ifpm is maintained.

1. Input and output parameters vary 1:1 with Vcc. VEE can vary +0.46 V /—0.06 V.

2. Outputs are terminated through a 50 ohm resistor to Vg2 volts.

10E SERIES NECL DC CHARACTERISTICS Vcy= 0.0 V; VEE=-5.0 V (Note 1.)

0°C 25°C 85°C
Symbol Characteristic Min Typ Max Min Typ Max Min Typ Max | Unit
IEE Power Supply Current 75 90 75 90 75 90 mA
VoH Output HIGH Voltage (Note 2.) —1020 | 930 | -840 | —980 | 895 | 810 | 910 | —815 | —720 mV
VoL Output LOW Voltage (Note 2.) —1950 | -1790 | —1630 [ —1950 | —1790 | —1630 | -1950 | —1773 [ -1595 | mV
VIH Input HIGH Voltage —1170 | —1005 | -840 | 1130 | -970 | -810 | -1060 | —-890 | —720 mV
ViL Input LOW Voltage —1950 | -1715 | —1480 [ —1950 | —1715 | —1480 | -1950 | —1698 | —1445 | mV
IIH Input HIGH Current 150 150 150 LA
IR Input LOW Current 0.5 0.3 05 | 0.065 0.3 0.2 UA

NOTE: Devices are designed to meet the DC specifications shown in the above table, after thermal equilibrium has been established. The
circuit is in a test socket or mounted on a printed circuit board and transverse air flow greater than 500 Ifpm is maintained.

1. Input and output parameters vary 1:1 with Vcc. VEE can vary +0.46 V /—0.06 V.

2. Outputs are terminated through a 50 ohm resistor to Vgc—2 volts.
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100E SERIES PECL DC CHARACTERISTICS Vccy=5.0 V; VEE=0.0V (Note 1.)

0°C 25°C 85°C
Symbol Characteristic Min Typ Max Min Typ Max Min Typ Max | Unit
IEE Power Supply Current 75 90 75 90 86 103 mA
VoH Output HIGH Voltage (Note 2.) 3975 | 4050 | 4120 | 3975 | 4050 | 4120 | 3975 | 4050 | 4120 mV
VoL Output LOW Voltage (Note 2.) 3190 | 3295 | 3380 | 3190 | 3255 | 3380 | 3190 | 3260 | 3380 mV
VIH Input HIGH Voltage 3835 | 4050 | 4120 | 3835 | 4120 | 4120 | 3835 | 4120 | 4120 mV
ViL Input LOW Voltage 3190 | 3300 | 3525 | 3190 | 3525 | 3525 | 3190 | 3525 | 3525 mV
IIH Input HIGH Current 150 150 150 UA
IR Input LOW Current 0.5 0.3 0.5 0.25 0.5 0.2 LA

NOTE: Devices are designed to meet the DC specifications shown in the above table, after thermal equilibrium has been established. The
circuit is in a test socket or mounted on a printed circuit board and transverse air flow greater than 500 Ifpm is maintained.

1. Input and output parameters vary 1:1 with Vcc. VEg can vary +0.46 V/-0.8 V.

2. Outputs are terminated through a 50 ohm resistor to Vgc—2 volts.

100E SERIES NECL DC CHARACTERISTICS Vgcy=0.0 V; VEE=-5.0 V (Note 1.)

0°C 25°C 85°C
Symbol Characteristic Min Typ Max Min Typ Max Min Typ Max | Unit
IEE Power Supply Current 75 90 75 90 86 103 mA
VOH Output HIGH Voltage (Note 2.) —1025 | 950 | -880 |-1025 | —950 | —880 |[-1025 | —950 | —880 mvV
VoL Output LOW Voltage (Note 2.) —1810 | -1705 | —1620 | —1810 | —1745 | —1620 | -1810 | —1740 [ -1620 | mV
VIH Input HIGH Voltage —1165 | —950 | —880 | -1165 | —-880 | —880 | -1165 | —880 | —880 mvV
ViL Input LOW Voltage —1810 | -1700 | —1475 | —1810 | —1475 | —1475 | 1810 | —1475 [ —1475 | mV
IIH Input HIGH Current 150 150 150 A
L Input LOW Current 0.5 0.3 0.5 0.25 0.5 0.2 uA

NOTE: Devices are designed to meet the DC specifications shown in the above table, after thermal equilibrium has been established. The
circuit is in a test socket or mounted on a printed circuit board and transverse air flow greater than 500 Ifpm is maintained.

1. Input and output parameters vary 1:1 with Vcc. VEE can vary +0.46 V/-0.8 V.

2. Outputs are terminated through a 50 ohm resistor to Vgc—2 volts.

AC CHARACTERISTICS Vccy=5.0 V; VEE=0.0V of VGCx= 0.0 V: VEE= 5.0 V (Note 1.)

0°C 25°C 85°C
Symbol Characteristic Min Typ Max Min Typ Max Min Typ Max | Unit
fMAX Maximum Toggle Frequency TBD TBD TBD GHz
tPLH Propagation Delay to Output ps
tPHL D | 400 600 900 400 600 900 400 600 900
SELO | 550 775 1050 550 775 1050 550 775 1050
SEL1 | 450 650 900 450 650 900 450 650 900
LEN [ 350 500 800 350 500 800 350 500 800
MR | 350 600 825 350 600 825 350 600 825
ts Setup Time ps
D | 400 275 400 275 400 275
SELO | 700 300 700 300 700 300
SEL1 | 600 400 600 400 600 400
th Hold Time ps
D| 300 | —-275 300 | —275 300 | —275
SELO | 100 | —300 100 | —300 100 | —300
SEL1 | 200 | —400 200 | —400 200 | —400
tRR Reset Recovery Time 800 600 800 600 800 600 ps
tpw Minimum Pulse Width ps
MR | 400 400 400
tSKEW Within-Device Skew (Note 2.) 50 50 50 ps
tUITTER | Cycle—to—Cycle Jitter TBD TBD TBD ps
tr Rise/Fall Times ps
tf (20 - 80%) 275 475 700 275 475 700 275 475 700

1. 10 Series: VEg can vary +0.46 V /-0.06 V.
100 Series: VEg can vary +0.46 V/-0.8 V.
2. Within-device skew is defined as identical transitions on similar paths through a device.
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| Driver | | Receiver |
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| E Qb > | E Db D |
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Figure 1. Typical Termination for Output Driver and Device Evaluation
(See Application Note AND8020 — Termination of ECL Logic Devices.)

Resource Reference of Application Notes

AN1404
AN1405
AN1406
AN1503
AN1504
AN1568
AN1596
AN1650
AN1672
AND8001
AND8002
AND8020

ECLinPS Circuit Performance at Non—Standard V|H Levels
ECL Clock Distribution Techniques

Designing with PECL (ECL at +5.0-V)

ECLinPS 1/0O SPICE Modeling Kit

Metastability and the ECLIinPS Family

Interfacing Between LVDS and ECL

ECLIinPS Lite Translator ELT Family SPICE I/O Model Kit
Using Wire—OR Ties in ECLinPS Designs

The ECL Translator Guide

Odd Number Counters Design

Marking and Date Codes

Termination of ECL Logic Devices
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5V ECL Quad 2:1 Multiplexer

The MCI10E/100E157 contains four 2:1 multiplexers with
differential outputs. The output data are controlled by the individual
Select (SEL) inputs. The individual select control makes the devices
well suited for random logic designs.

The 100 Series contains temperature compensation.

ON Semiconductor™

http://onsemi.com
® Individual Select Controls

® 550 ps Max. D to Output MARKING
DIAGRAMS
® 800 ps Max. SEL to Output [,
® PECL Mode Operating Range: Vcc=4.2Vto 5.7V g 0
with VEE=0 V \M f MC10E1S7FN b
® NECL Mode Operating Range: Vcc=0V %}E 1 AwLyyww g
with VEE=—4.2 V t0-5.7 V E =
® Internal Input Pulldown Resistors PLCC-28 ——oo BT
281
® Meets or Exceeds JEDEC Spec EIA/JESD78 IC Latchup Test '::'j\gg';';l;(
® ESD Protection: > 1 KV HBM, > 75 V MM ooooasn
. e f u
® Moisture Sensitivity Level 1 A =Assembly Location [ ul
For Additional Information, see Application Note AND8003/D WL = Wafer Lot E MC1 OOE157FN§
YY =Y
e Flammability Rating: UL-94 code V-0 @ 1/8”, WW = Work Weok o AwLyyww B
Oxygen Index 28 to 34 | [e) g
ooooooo
® Transistor Count = 137 devices 281

ORDERING INFORMATION

Device Package Shipping
MC10E157FN PLCC-28 37 Units/Rail
MC10E157FNR2 PLCC-28 500 Units/Reel
MC100E157FN PLCC-28 37 Units/Rail
MC100E157FNR2 PLCC-28 500 Units/Reel
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LOGIC DIAGRAM AND PINOUT ASSIGNMENT
SEL3 NC Dga Dgb Voco Q3 Q3

LOGIC DIAGRAM

Doa
[ M M1 ri
25 24 28 2 20 20 19 -
Dob []26 18] Q2 Dob———
Doa [[27 17[] Q2 SELO

SEL2 []28 16[] Vce D1a

vee [0 Pinout: 28-Lead PLCC 15]] Q1 D1b
(Top View)

SeLt []2 14[] SEL1
Dia [[3 13[] Qo Dpa
Dib | |4 12 Q

i [ Qo Dob
5 6 7 8 9 10 11
NN R N N U [ NN [ NN By SEL2
SELO Dga Dgb NC NC NC Vcco
Daa
* All Vo and Voo pins are tied together on the die.
Warning: All Vo, Vcco, and VEE pins must be externally Dgb—]
connected to Power Supply to guarantee proper operation.
SEL3
PIN DESCRIPTION
PIN FUNCTION
Dpa—Da3a ECL Input Data a
Dob — D3b ECL Input Data b
SELO - SEL3 ECL Select Inputs

Qp - Q3 Qp- Q3 | ECL Differential Outputs

Vce. Veco Positive Supply
VEE Negative Supply
NC No Connect
TRUTH TABLE
SEL DATA
H a
L b
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MAXIMUM RATINGS (Note 1.)

Symbol Parameter Condition 1 Condition 2 Rating Units
Vcee PECL Mode Power Supply VEE=0V 8 \
VEE NECL Mode Power Supply Vcec=0V -8 \
\ PECL Mode Input Voltage VEE=0V Vi< Vce 6 \
NECL Mode Input Voltage Vcc=0V V| > VEE -6 Vv
lout Output Current Continuous 50 mA
Surge 100 mA
TA Operating Temperature Range 0to +85 °C
Tstg Storage Temperature Range —65 to +150 °C
0JA Thermal Resistance (Junction to Ambient) 0 LFPM 28 PLCC 63.5 °C/W
500 LFPM 28 PLCC 43.5 °C/W
0Jc Thermal Resistance (Junction to Case) std bd 28 PLCC 2210 26 °C/W
VEE PECL Operating Range 42t05.7 \
NECL Operating Range -5.7t0-4.2 Vv
Tsol Wave Solder <2 to 3 sec @ 248°C 265 °C

1. Maximum Ratings are those values beyond which device damage may occur.

10E SERIES PECL DC CHARACTERISTICS Vgcyx=5.0 V; VEE= 0.0 V (Note 1.)

0 0°C 25°C 85°C

Symbol Characteristic Min Typ Max Min Typ Max Min Typ Max Unit

IEE Power Supply Current 32 38 32 38 32 38 mA

VOH Output HIGH Voltage (Note 2.) 3980 | 4070 | 4160 | 4020 | 4105 | 4190 | 4090 | 4185 | 4280 mV

VoL Output LOW Voltage (Note 2.) 3050 | 3210 | 3370 | 3050 | 3210 | 3370 | 3050 | 3227 | 3405 mV

ViH Input HIGH Voltage 3830 | 3995 | 4160 | 3870 | 4030 | 4190 | 3940 | 4110 | 4280 mvV

ViL Input LOW Voltage 3050 | 3285 | 3520 | 3050 | 3285 | 3520 | 3050 | 3302 | 3555 mV
lIIH Input HIGH Current

D 200 200 200 LA

SEL 150 150 150 UA

IR Input LOW Current 0.5 0.3 0.5 0.25 0.3 0.2 UA

NOTE: Devices are designed to meet the DC specifications shown in the above table, after thermal equilibrium has been established. The
circuit is in a test socket or mounted on a printed circuit board and transverse air flow greater than 500 Ifpm is maintained.

1. Input and output parameters vary 1:1 with Vcc. VEE can vary +0.46 V/—-0.06 V.

2. Outputs are terminated through a 50 ohm resistor to Vgc—2 volts.

10E SERIES NECL DC CHARACTERISTICS Vcy= 0.0 V; VEE=-5.0 V (Note 1.)

0°C 25°C 85°C

Symbol Characteristic Min Typ Max Min Typ Max Min Typ Max | Unit

IEE Power Supply Current 32 38 32 38 32 38 mA

VoH Output HIGH Voltage (Note 2.) —1020 | 930 | -840 | 980 | 895 | 810 | 910 | 815 [ =720 | mV

VoL Output LOW Voltage (Note 2.) —1950 [ -1790 | —1630 | —1950 | —1790 | —1630 [ -1950 | -1773 | -1595 | mV

VIH Input HIGH Voltage —1170 | —1005 | -840 | 1130 | -970 | —810 | —-1060 | -890 | —720 | mV

ViL Input LOW Voltage —1950 | -1715 | —1480 [ —1950 | —1715 | —1480 | -1950 | —1698 | —1445 | mV
IIH Input HIGH Current

D 200 200 200 UA

SEL 150 150 150 LA

L Input LOW Current 0.5 0.3 0.5 | 0.065 0.3 0.2 A

NOTE: Devices are designed to meet the DC specifications shown in the above table, after thermal equilibrium has been established. The
circuit is in a test socket or mounted on a printed circuit board and transverse air flow greater than 500 Ifpm is maintained.

1. Input and output parameters vary 1:1 with Vcc. VEE can vary +0.46 V /—0.06 V.

2. Outputs are terminated through a 50 ohm resistor to Vgc—2 volts.
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100E SERIES PECL DC CHARACTERISTICS Vccy=5.0 V; VEE=0.0V (Note 1.)

0°C 25°C 85°C
Symbol Characteristic Min Typ Max Min Typ Max Min Typ Max | Unit
IEE Power Supply Current 32 38 32 38 37 44 mA
VoH Output HIGH Voltage (Note 2.) 3975 | 4050 | 4120 | 3975 | 4050 | 4120 | 3975 | 4050 | 4120 | mV
VoL Output LOW Voltage (Note 2.) 3190 | 3295 | 3380 | 3190 | 3255 | 3380 | 3190 | 3260 | 3380 | mV
VIH Input HIGH Voltage 3835 | 4050 | 4120 | 3835 | 4120 | 4120 | 3835 | 4120 | 4120 mV
ViL Input LOW Voltage 3190 | 3300 | 3525 | 3190 | 3525 | 3525 | 3190 | 3525 | 3525 | mV
VBB Output Voltage Reference 3.62 374 | 3.62 374 | 3.62 3.74 \
lIIH Input HIGH Current
D 200 200 200 LA
SEL 150 150 150 UA
IR Input LOW Current 0.5 0.3 0.5 0.25 0.5 0.2 UA

NOTE: Devices are designed to meet the DC specifications shown in the above table, after thermal equilibrium has been established. The
circuit is in a test socket or mounted on a printed circuit board and transverse air flow greater than 500 Ifpm is maintained.

1. Input and output parameters vary 1:1 with Vgc. VEg can vary +0.46 V/-0.8 V.

2. Outputs are terminated through a 50 ohm resistor to Voc—2 volts.

100E SERIES NECL DC CHARACTERISTICS Vgcy=0.0 V; VEE=-5.0 V (Note 1.)

0°C 25°C 85°C
Symbol Characteristic Min Typ Max Min Typ Max Min Typ Max Unit
IEE Power Supply Current 32 38 32 38 37 44 mA
VOH Output HIGH Voltage (Note 2.) —1025 | 950 | -880 |-1025 | —950 | —880 |[-1025 | —950 | —880 mvV
VoL Output LOW Voltage (Note 2.) -1810 | —1705 | —1620 | —1810 | —1745 | —1620 | —1810 | —1740 [ —1620 | mV
VIH Input HIGH Voltage —-1165, | —950. |, 880, | —1165 | —880 | —880 | —1165 | —880 | —880 mvV
VIL Input LOW Voltage —1810 | —1700 | —1475 | —1810 | —1475 | —1475 | 1810 | —1475 [ 1475 | mV
VBB Output Voltage Reference -1.38 -1.26 | -1.38 -1.26 | -1.38 -1.26 \
IIH Input HIGH Current
D 200 200 200 UA
SEL 150 150 150 LA
L Input LOW Current 0.5 0.3 0.5 0.25 05 0.2 A

NOTE: Devices are designed to meet the DC specifications shown in the above table, after thermal equilibrium has been established. The
circuit is in a test socket or mounted on a printed circuit board and transverse air flow greater than 500 Ifpm is maintained.

1. Input and output parameters vary 1:1 with Vgc. VEg can vary +0.46 V/-0.8 V.

2. Outputs are terminated through a 50 ohm resistor to Voc—2 volts.

AC CHARACTERISTICS Vccy=5.0 V; VEE= 0.0V or Vcgoy= 0.0 V; VEE=-5.0 V (Note 1.)

0°C 25°C 85°C

Symbol Characteristic Min Typ Max Min Typ Max Min Typ Max | Unit
fMAX Maximum Toggle Frequency TBD TBD TBD GHz
tPLH Propagation Delay to Output ps
tPHL D 220 380 550 220 380 550 220 380 550

SEL 425 600 800 425 600 800 425 600 800
tSKEW Within-Device Skew (Note 2.) 70 70 70 ps
tUTTER | Cycle—to—Cycle Jitter TBD TBD TBD ps
ty Rise/Fall Times ps
tf (20 - 80%) 275 400 650 275 400 650 275 400 650

1. 10 Series: VEg can vary +0.46 V/—-0.06 V.
100 Series: VEg can vary +0.46 V/-0.8 V.
2. Within-device skew is defined as identical transitions on similar paths through a device.
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Device

|

(.

| Driver |
|

|

Device I
E Qb > E Db >
R, -
50Q 50Q

r
| |
: Receiver |
| |
| |
L

VT
Vi1 = Vec-20V

Figure 1. Typical Termination for Output Driver and Device Evaluation
(See Application Note AND8020 — Termination of ECL Logic Devices.)

Resource Reference of Application Notes

AN1404
AN1405
AN1406
AN1503
AN1504
AN1568
AN1596
AN1650
AN1672
AND8001
AND8002
AND8020

ECLInPS Circuit Performance at Non—Standard V|H Levels
ECL Clock Distribution Techniques

Designing with PECL (ECL at +5.0 V)

ECLInPS 1/0 SPICE Modeling Kit

Metastability and the ECLIinPS Family

Interfacing Between LVDS and ECL

ECLinPS Lite Translator ELT Family SPICE I/O Model Kit
Using Wire—OR Ties in ECLInPS Designs

The ECL Translator Guide

Odd Number Counters Design

Marking and Date Codes

Termination of ECL Logic Devices
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5V ECL 5-Bit 2:1 Multiplexer

The MCI10E/100E158 contains five 2:1 multiplexers with
differential outputs. The output data are controlled by the Select input
(SEL).

The 100 Series contains temperature compensation.

ON Semiconductor™

® 600 ps Max. D to Output http://onsemi.com
® 800 ps Max. SEL to Output

. . MARKING
°
Differential Outputs DIAGRAMS
® One VO Pin Per Output Pair omooooo
® PECL Mode Operating Range: Vcc=42Vt0 5.7V E g
with VEg=0V %\n ,,'i'i"/ 0 MC10E158FN [
’ d 0
® NECL Mode Operating Range: Vcc=0V il g AWLYYWW 4
with VEg= 4.2 V t0-5.7 V E =
® Internal Input Pulldown Resistors PLCC-28 —oooETT
® ESD Protection: > 2 KV HBM, > 200 VMM FN SUFFIX e
) ’ CASE 776
® Meets or Exceeds JEDEC Spec EIA/JESD78 IC Latchup Test B
f u
® Moisture Sensitivity Level 1 A = Assembly Location E MC100E158FN§
For Additional Information, see Application Note AND8003/D WL = Wafer Lot q 5
. . . YY = Year g AWLYYWW
® Flammability Rating: UL-94 code V-0 @ 1/8”, WW = Work Week |: u
Oxygen Index 28 to 34 f [*) g
Tooooooo
® Transistor Count = 126 devices 28 1
ORDERING INFORMATION
Device Package Shipping
MC10E158FN PLCC-28 37 Units/Rail

MC10E158FNR2 PLCC-28 500 Units/Reel

MC100E158FN PLCC-28 37 Units/Rail

MC100E158FNR2 | PLCC-28 500 Units/Reel

vwvw.DataSheet4U.com

© Semiconductor Components Industries, LLC, 2000 124 Publication Order Number:
October, 2000 — Rev. 3 MC10E158/D



MC10E158, MC100E158

LOGIC DIAGRAM AND PINOUT ASSIGNMENT

Dga Dgb Dgza Vcco Q4 Q4 Vcco
e e Y e e N e T e O

Dab []
Doa []
Dab [
VEE [
SEL [
Doa [
Dob [

25

5

24 23 22 21 20

Pinout: 28-Lead PLCC
(Top View)

6 7 8 9 10

19

11

NN N N NN B N B N Ny |

Dia Dib Vcco Qo Qo Vcco Q1

Doa
8 :I & Dob
17 :I Q3 D1a
16 :I Vce D1b
15 :I o Doa
Dob
14[] @
13 :I Vcco D3a
D3b
12[] @1 °
Dga
Dgb

* All Vo and Voo pins are tied together on the die.

Warning: All Vo, Vcco, and VEE pins must be externally

connected to Power Supply to guarantee proper operation.

PIN DESCRIPTION

LOGIC DIAGRAM

MUX

e —|

MUX

]

MUX

>—

MUX

[ S —

MUX

@

Pin Function
Dpa —Dga ECL Input Data'a
Dob — Dgb ECL Input Data b
Qo-Q4 ECL True Outputs
Qo-Q4 ECL Inverted Outputs
SEL ECL Select Input
Vce Veco Positive Supply
VEE Negative Supply
FUNCTION TABLE
SEL Data
H a
L b

http://onsemi.com
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SEL P—

SEL P

SEL P—

SEL P——
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MAXIMUM RATINGS (Note 1.)

Symbol Parameter Condition 1 Condition 2 Rating Units
\ele PECL Mode Power Supply VEE=0V 8 Vv
VEE NECL Mode Power Supply Vcec=0V -8 \
\ PECL Mode Input Voltage VEE=0V Vi< Vce 6 \
NECL Mode Input Voltage Vcc=0V V| = VEE -6 Vv
lout Output Current Continuous 50 mA
Surge 100 mA
TA Operating Temperature Range O0to +85 °C
Tstg Storage Temperature Range —65 to +150 °C
0JA Thermal Resistance (Junction to Ambient) 0 LFPM 28 PLCC 63.5 °C/W
500 LFPM 28 PLCC 43.5 °C/W
6Jc Thermal Resistance (Junction to Case) std bd 28 PLCC 22 to 26 °C/W
VEE PECL Operating Range 42t05.7 \
NECL Operating Range -5.7t0-4.2 Vv
Tsol Wave Solder <2to 3 sec @ 248°C 265 °C

1. Maximum Ratings are those values beyond which device damage may occur.

10E SERIES PECL DC CHARACTERISTICS Vgcyx=5.0 V; VEE= 0.0 V (Note 1.)

0°C 25°C 85°C

Symbol Characteristic Min Typ Max Min Typ Max Min Typ Max Unit

IEE Power Supply Current 33 40 33 40 33 40 mA

VOH Output HIGH Voltage (Note 2.) 3980 | 4070 | 4160 | 4020 | 4105 | 4190 | 4090 | 4185 | 4280 mvV

VoL Output LOW Voltage (Note 2.) 3050 | 3210 | 3370 | 3050 | 3210 | 3370 | 3050 | 3227 | 3405 mV

VIH Input HIGH Voltage 3830 | 3995 | 4160 | 3870 | 4030 | 4190 | 3940 | 4110 | 4280 mV

ViL Input LOW Voltage 3050 | 3285 | 3520 | 3050 | 3285 | 3520 | 3050 | 3302 | 3555 mV
IIH Input HIGH Current

D 200 200 200 LA

SEL 150 150 150 UA

L Input LOW Current 0.5 0.3 0.5 0.25 0.3 0.2 uA

NOTE: Devices are designed to meet the DC specifications shown in the above table, after thermal equilibrium has been established. The
circuit is in a test socket or mounted on a printed circuit board and transverse air flow greater than 500 Ifpm is maintained.

1. Input and output parameters vary 1:1 with Vcc. VEE can vary +0.46 V/-0.06 V.

2. Outputs are terminated through a 50 ohm resistor to Vgc—2 volts.

10E SERIES NECL DC CHARACTERISTICS Vcy= 0.0 V; VEE=-5.0 V (Note 1.)

0°C 25°C 85°C

Symbol Characteristic Min Typ Max Min Typ Max Min Typ Max | Unit

IEE Power Supply Current 33 40 33 40 33 40 mA

VoH Output HIGH Voltage (Note 2.) —1020 | 930 | -840 | 980 | 895 | 810 | 910 | 815 | —720 mV

VoL Output LOW Voltage (Note 2.) —1950 | -1790 | —1630 [ —1950 | —1790 | —1630 | -1950 | —1773 [ -1595 | mV

VIH Input HIGH Voltage —1170 | —1005 | -840 | 1130 | -970 | -810 | -1060 | —-890 | —720 mV

ViL Input LOW Voltage —1950 | -1715 | —1480 [ —1950 | —1715 | —1480 | 1950 | —1698 | —1445 | mV
IIH Input HIGH Current

D 200 200 200 UA

SEL 150 150 150 UA

L Input LOW Current 0.5 0.3 0.5 | 0.065 0.3 0.2 A

NOTE: Devices are designed to meet the DC specifications shown in the above table, after thermal equilibrium has been established. The
circuit is in a test socket or mounted on a printed circuit board and transverse air flow greater than 500 Ifpm is maintained.

1. Input and output parameters vary 1:1 with Vcc. VEE can vary +0.46 V /—0.06 V.

2. Outputs are terminated through a 50 ohm resistor to Voc—2 volts.
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100E SERIES PECL DC CHARACTERISTICS Vccy=5.0 V; VEE=0.0V (Note 1.)

0°C 25°C 85°C
Symbol Characteristic Min Typ Max Min Typ Max Min Typ Max | Unit
IEE Power Supply Current 33 40 33 40 38 46 mA
VoH Output HIGH Voltage (Note 2.) 3975 | 4050 | 4120 | 3975 | 4050 | 4120 | 3975 | 4050 | 4120 | mV
VoL Output LOW Voltage (Note 2.) 3190 | 3295 | 3380 | 3190 | 3255 | 3380 | 3190 | 3260 | 3380 | mV
VIH Input HIGH Voltage 3835 | 4050 | 4120 | 3835 | 4120 | 4120 | 3835 | 4120 | 4120 mV
ViL Input LOW Voltage 3190 | 3300 | 3525 | 3190 | 3525 | 3525 | 3190 | 3525 | 3525 | mV
IIH Input HIGH Current
D 200 200 200 UA
SEL 150 150 150 LA
L Input LOW Current 0.5 0.3 0.5 0.25 0.5 0.2 uA

NOTE: Devices are designed to meet the DC specifications shown in the above table, after thermal equilibrium has been established. The
circuit is in a test socket or mounted on a printed circuit board and transverse air flow greater than 500 Ifpm is maintained.

1. Input and output parameters vary 1:1 with Voc. VEE can vary +0.46 V/-0.8 V.

2. Outputs are terminated through a 50 ohm resistor to Vgc—2 volts.

100E SERIES NECL DC CHARACTERISTICS V¢ cy= 0.0 V; VEE=-5.0 V (Note 1.)

0°C 25°C 85°C

Symbol Characteristic Min Typ Max Min Typ Max Min Typ Max | Unit

IEE Power Supply Current 33 40 33 40 38 46 mA

VoH Output HIGH Voltage (Note 2.) —1025 | 950 | -880 |—-1025 | 950 | —880 |-1025 | —950 [ —-880 | mV

VoL Output LOW Voltage (Note 2.) —1810 [ 1705 | —1620 | —1810 | —1745 | —1620 [ -1810 | —1740 | -1620 | mV

VIH Input HIGH Voltage —1165 | 950 | 880 | —1165 | —880 | —880 | —1165 | -880 | —880 | mV

ViL Input LOW Voltage —1810. | =1700|,~1475 | —1810 | —1475 | —1475 | -1810 | —1475 | -1475 | mV
IIH Input HIGH Current

D 200 200 200 UA

SEL 150 150 150 LA

L Input LOW Current 0.5 0.3 0.5 0.25 05 0.2 uA

NOTE: Devices are designed to meet the DC specifications shown in the above table, after thermal equilibrium has been established. The
circuit is in a test socket or mounted on a printed circuit board and transverse air flow greater than 500 Ifpm is maintained.

1. Input and output parameters vary 1:1 with Vcc. VEE can vary +0.46 V/-0.8 V.

2. Outputs are terminated through a 50 ohm resistor to Voc—2 volts.

AC CHARACTERISTICS Voox=5.0V; VEE= 0.0V or Vgox= 0.0 V; VEE=-5.0 V (Note 1.)

0°C 25°C 85°C

Symbol Characteristic Min Typ Max Min Typ Max Min Typ Max Unit
fMAX Maximum Toggle Frequency TBD TBD TBD GHz
tPLH Propagation Delay to Output ps
tPHL D| 225 385 550 225 385 550 225 385 550

SEL | 400 600 775 400 600 775 400 600 775
tSKEW Within-Device Skew (note 2.) 60 60 60 ps
tUTTER | Cycle—to—Cycle Jitter TBD TBD TBD ps
tr Rise/Fall Time ps
tf (20 - 80%) 275 425 650 275 425 650 275 425 650

1. 10 Series: VEg can vary +0.46 V /—-0.06 V.
100 Series: VEg can vary +0.46 V/-0.8 V.
2. Within-device skew is defined as identical transitions on similar paths through a device.
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Device

|

(.

| Driver |
|

|

Device I
E Qb > E Db >
R, -
50Q 50Q

r
| |
: Receiver |
| |
| |
L

VT
Vi1 = Vec-20V

Figure 1. Typical Termination for Output Driver and Device Evaluation
(See Application Note AND8020 — Termination of ECL Logic Devices.)

Resource Reference of Application Notes

AN1404
AN1405
AN1406
AN1503
AN1504
AN1568
AN1596
AN1650
AN1672
AND8001
AND8002
AND8020

ECLInPS Circuit Performance at Non—Standard V|H Levels
ECL Clock Distribution Techniques

Designing with PECL (ECL at +5.0 V)

ECLInPS 1/0 SPICE Modeling Kit

Metastability and the ECLInPS Family

Interfacing Between LVDS and ECL

ECLinPS Lite Translator ELT Family SPICE I/O Model Kit
Using Wire—OR Ties in ECLInPS Designs

The ECL Translator Guide

Odd Number Counters Design

Marking and Date Codes

Termination of ECL Logic Devices
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5V ECL 12-Bit Parity

Generator/Checker
The MC10E/100E160 is a 12-bit parity generator/checker. The Q .
output is HIGH when an odd number of inputs are HIGH. A HIGH on ON Semiconductor
the Enable input (EN) forces the Q output LOW. .
The 100 Series contains temperature compensation. http://onsemi.com
® Provides Odd-HIGH Parity of 12 Inputs MARKING
e Shiftable Output Register with Hold DIAGRAMS
® 900 ps Max. D to Q/Q Output aonoooo
® Enable ; 0
7 g i
. \ o 0 MC10E160FN [
® Asynchronous Register Reset i,i'ii g awLyyww B
g i
® Dual Clocks E g
® PECL Mode Operating Range: Vcc=4.2V1t0 5.7V = N
. PLCC-28 28 1
with VEE=0 V FN SUFFIX
e NECL Mode Operating Range: Vcc=0V CASE 776 R
with VEE=-42Vto-5.7V d h
. A =A bly Locati 0 u|
® Internal Input Pulldown Resistors WL = V\IS;(ZTLO); ocation E MC100E160FNg
® ESD Protection: > 1 KV HBM, > 75 V MM YY =Year d AWLYYWW b
= i i
® Meets or Exceeds JEDEC Spec EIA/JESD78 IC Latchup Test WW = Work Week g - ul
® Moisture Sensitivity Level 1 vl
For Additional Information, see Application Note AND8003/D
® Flammability Rating: UL-94 code V-0 @ 1/8”,
Oxygen Index 28 to 34 ORDERING INFORMATION
® Transistor Count = 312 devices Device Package Shipping
MC10E160FN PLCC-28 37 Units/Rail

MC10E160FNR2 PLCC-28 500 Units/Reel

MC100E160FN PLCC-28 37 Units/Rail

MC100E160FNR2 | PLCC-28 500 Units/Reel

www.DataSheetdU.com

© Semiconductor Components Industries, LLC, 2000 129 Publication Order Number:
October, 2000 — Rev. 3 MC10E160/D
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LOGIC DIAGRAM AND PINOUT ASSIGNMENT

Dg D3z D2 Dy Dp EN Vcco PIN DESCRIPTION
M M M
25 24 23 2 20 20 19 PIN FUNCTION
Ds[ 26 18[]Q Do — D14 ECL Data Inputs
DGE 07 17 :I Q iN ECL Serial Data Input
EN ECL Enable, active LOW
D7|: 28 16 :| Vee HOLD ECL Hold, active LOW
; . o8. = HIFT ECL Shift, active HIGH
vee [10 Pinout: 28-Lead PLCC 5[]V S CL Shift, active HIG
(Top View) CLK1, CLK2 ECL Clock Inputs
Dg[]2 14[]v R ECL Reset Inputs
Q,Q ECL Direct Output
Do[]3 13[] veco - P
Y, Y ECL Register Output
D1o|: 4 12 :I NC Vce, Veco Positive Supply
VEE Negative Supply
5 6 7 8 9 10 1
I 7 J T J LT J NC No Connect

D11 HOLD S-IN SHIFT CLK1 CLK2 R

* All Vo and Voo pins are tied together on the die.

Warning: All Vo, Vcco, and VEE pins must be externally
connected to Power Supply to guarantee proper operation.

Do LOGIC DIAGRAM

<l <

vwvw.DataSheet4U.com
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MAXIMUM RATINGS (Note 1.)

Symbol Parameter Condition 1 Condition 2 Rating Units
\ele PECL Mode Power Supply VEE=0V 8 Vv
VEE NECL Mode Power Supply Vcc=0V -8 Vv
\ PECL Mode Input Voltage VEE=0V Vi< Vce 6 \
NECL Mode Input Voltage Vcc=0V V| > VEE —6 \
lout Output Current Continuous 50 mA
Surge 100 mA
TA Operating Temperature Range O0to +85 °C
Tstg Storage Temperature Range —65 to +150 °C
0JA Thermal Resistance (Junction to Ambient) 0 LFPM 28 PLCC 63.5 °C/W
500 LFPM 28 PLCC 43.5 °C/W
0Jc Thermal Resistance (Junction to Case) std bd 28 PLCC 2210 26 °C/W
VEE PECL Operating Range 42t05.7 \
NECL Operating Range -5.7t0-4.2 \
Tsol Wave Solder <2to 3sec @ 248°C 265 °C

1. Maximum Ratings are those values beyond which device damage may occur.

10E SERIES PECL DC CHARACTERISTICS V( y= 5.0 V; VEE= 0.0 V (Note 1.)

0°C 25°C 85°C

Symbol Characteristic Min Typ Max Min Typ Max Min Typ Max | Unit

IEE Power Supply Current 82 98 82 98 82 98 mA

VOH Output HIGH Voltage (Note 2.) 3980 | 4070 | 4160 | 4020 | 4105 | 4190 | 4090 | 4185 | 4280 mV

VoL Output LOW Voltage (Note 2.) 3050 | 3210 | 3370 | 3050 | 3210 | 3370 | 3050 | 3227 | 3405 mV

VIH Input HIGH Voltage 3830+ f<3995.:)1 4160 |, 3870 | 4030 | 4190 | 3940 | 4110 | 4280 mV

VL Input LOW Voltage 3050 | 3285 | 3520 | 3050 | 3285 | 3520 | 3050 | 3302 | 3555 mV
IIH Input HIGH Current

CLK1, CLK2 200 200 200 UA

R 300 300 300 LA

All Other Inputs 150 150 150 LA

L Input LOW Current 0.5 0.3 0.5 0.25 0.3 0.2 A

NOTE: Devices are designed to meet the DC specifications shown in the above table, after thermal equilibrium has been established. The
circuit is in a test socket or mounted on a printed circuit board and transverse air flow greater than 500 Ifpm is maintained.
1. Input and output parameters vary 1:1 with Vcc. VEE can vary +0.46 V/—-0.06 V.

2. Outputs are terminated through a 50 ohm resistor to Voc—2 volts.

100E SERIES NECL DC CHARACTERISTICS Vccy= 0.0 V; VEE=-5.0 V (Note 1.)

0°C 25°C 85°C
Symbol Characteristic Min Typ Max Min Typ Max Min Typ Max | Unit
IEE Power Supply Current 82 98 82 98 82 98 mA
VOH Output HIGH Voltage (Note 2.) —1020 | 930 | -840 | —980 | 895 | -810 | —910 | -815 | —720 mV
VoL Output LOW Voltage (Note 2.) —1950 | 1790 | —1630 [ —1950 | —1790 | —1630 [ -1950 | —1773 [ -1595 | mV
VIH Input HIGH Voltage —1170 | -1005 | -840 | 1130 | —-970 | -810 | —1060 | —-890 | —720 mV
VL Input LOW Voltage —1950 | -1715 | —1480 [ —1950 | —1715 | —1480 | —1950 | —1698 | —1445 | mV
IIH Input HIGH Current

CLK1, CLK2 200 200 200 UA

R 300 300 300 LA

All Other Inputs 150 150 150 HA

L Input LOW Current 0.5 0.3 0.5 | 0.065 0.3 0.2 A

NOTE: Devices are designed to meet the DC specifications shown in the above table, after thermal equilibrium has been established. The
circuit is in a test socket or mounted on a printed circuit board and transverse air flow greater than 500 Ifpm is maintained.

1. Input and output parameters vary 1:1 with Vcc. VEE can vary +0.46 V/-0.06 V.

2. Outputs are terminated through a 50 ohm resistor to Vgc—2 volts.
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100E SERIES PECL DC CHARACTERISTICS Vccy=5.0 V; VEE=0.0V (Note 1.)

0°C 25°C 85°C

Symbol Characteristic Min Typ Max Min Typ Max Min Typ Max | Unit

IEE Power Supply Current 82 98 82 98 94 113 mA

VoH Output HIGH Voltage (Note 2.) 3975 | 4050 | 4120 | 3975 | 4050 | 4120 | 3975 | 4050 | 4120 mvV

VoL Output LOW Voltage (Note 2.) 3190 | 3295 | 3380 | 3190 | 3255 | 3380 | 3190 | 3260 | 3380 mV

VIH Input HIGH Voltage 3835 | 4050 | 4120 | 3835 | 4120 | 4120 | 3835 | 4120 | 4120 mV

VL Input LOW Voltage 3190 | 3300 | 3525 | 3190 | 3525 | 3525 | 3190 | 3525 | 3525 mvV
IIH Input HIGH Current

CLK1, CLK2 200 200 200 UA

R 300 300 300 LA

All Other Inputs 150 150 150 uHA

L Input LOW Current 0.5 0.3 0.5 0.25 0.5 0.2 uA

NOTE: Devices are designed to meet the DC specifications shown in the above table, after thermal equilibrium has been established. The
circuit is in a test socket or mounted on a printed circuit board and transverse air flow greater than 500 Ifpm is maintained.

1. Input and output parameters vary 1:1 with Voc. VEE can vary +0.46 V /0.8 V.

2. Outputs are terminated through a 50 ohm resistor to Vgc—2 volts.

100E SERIES NECL DC CHARACTERISTICS V(cy= 0.0 V; VEE= -5.0 V (Note 1.)

0°C 25°C 85°C

Symbol Characteristic Min Typ Max Min Typ Max Min Typ Max | Unit

IEE Power Supply Current 82 98 82 98 94 113 mA

VOH Output HIGH Voltage (Note 2.) —1025 | 950 | —880 |—-1025 | 950 | —880 |-1025 | —950 | —880 mV

VoL Output LOW Voltage (Note 2.) —1810 | -1705 | —1620 | —1810 | —1745 | —1620 | -1810 | —1740 [ -1620 | mV

VIH Input HIGH Voltage -1165 | 950 | —880 | -1165 | -880 | —880 | —1165 | —-880 | —880 mV

ViL Input LOW Voltage —1810 | -1700 | —1475 | —1810 | —1475 | —1475 | 1810 | —1475 | —1475 | mV
IIH Input HIGH Current

CLK1, CLK2 200 200 200 UA

R 300 300 300 UA

All Other Inputs 150 150 150 LA

L Input LOW Current 0.5 0.3 0.5 0.25 0.5 0.2 UA

NOTE: Devices are designed to meet the DC specifications shown in the above table, after thermal equilibrium has been established. The
circuit is in a test socket or mounted on a printed circuit board and transverse air flow greater than 500 Ifpm is maintained.

1. Input and output parameters vary 1:1 with Vgc. VEg can vary +0.46 V/-0.8 V.

2. Outputs are terminated through a 50 ohm resistor to Voc—2 volts.
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AC CHARACTERISTICS Vcey=5.0 V; VEE= 0.0V or Vceoy= 0.0 V; VEgE=-5.0 V (Note 1.)

0°C 25°C 85°C
Symbol Characteristic Min Typ Max Min Typ Max Min Typ Max Unit
fMAX Maximum Toggle Frequency TBD TBD TBD GHz
tPLH Propagation Delay to Output ps
tPHL DtoQ| 400 650 950 400 650 950 400 650 950
EntoQ| 300 550 750 300 550 750 300 550 750
CLKtoY | 275 500 700 275 500 700 275 500 700
RtoY | 275 500 725 275 500 725 275 500 725
tg Setup Time ps
D | 1200 900 1200 900 1200 900
HOLD | 600 300 600 300 600 300
S-IN| 350 150 350 150 350 150
SHIFT | 500 250 500 250 500 250
th Hold Time ps
D | —400 | —900 —400 [ —900 —400 | —900
HOLD | 100 | —300 100 | —300 100 | —300
S-IN[ 300 | —-150 300 | —-150 300 | —-150
SHIFT | 200 | —250 200 | —250 200 | —250
tJITTER | Cycle—to—Cycle Jitter TBD TBD TBD ps
ty Rise/Fall Time ps
t (20 - 80%) 300 450 650 300 450 650 300 450 650
1. 10 Series: VEg can vary +0.46 V /-0.06 V.
100 Series: VEg can vary +0.46 V/-0.8 V.
r— A r— - - A
2 =>°>
| Driver | | Receiver |
| Device | Device |
| E Qb > | E Db D |
b 4 S 4
50Q 50 Q
Vi
V11 = Veoc-20V

Figure 1. Typical Termination for Output Driver and Device Evaluation
(See Application Note AND8020 — Termination of ECL Logic Devices.)
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Resource Reference of Application Notes

AN1404
AN1405
AN1406
AN1503
AN1504
AN1568
AN1596
AN1650
AN1672
AND8001
AND8002
AND8020

ECLInPS Circuit Performance at Non—Standard V|H Levels
ECL Clock Distribution Techniques

Designing with PECL (ECL at +5.0 V)

ECLinPS 1/0O SPICE Modeling Kit

Metastability and the ECLIinPS Family

Interfacing Between LVDS and ECL

ECLinPS Lite Translator ELT Family SPICE I/O Model Kit
Using Wire—OR Ties in ECLInPS Designs

The ECL Translator Guide

Odd Number Counters Design

Marking and Date Codes

Termination of ECL Logic Devices
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5V ECL 2-Bit 8:1 Multiplexer

The MCI10E/100E163 contains two 8:1 multiplexers with
differential outputs and common select inputs. The select inputs
(SELO, 1, 2) control which one of the eight data inputs (Ag— A7, -
B — B7) is propagated to the output. ON Semiconductor

The 100 Series contains temperature compensation.

http://onsemi.com
® 850 ps Max. D to Output

e Differential Outputs MARKING
. DIAGRAMS
® PECL Mode Operating Range: Vcc=4.2Vt0 5.7V [
with VEE=0V f ul
® NECL Mode Operating Range: Vcc=0V \ ,'i’i"/ § MC1O0E163FN o
with VEg= 4.2 Vto-5.7V mtﬁ]}- i’i"i 5 AwLyyww £
e Internal Input Pulldown Resistors E =
® ESD Protection: > 2 KV HBM, > 200 V MM PLCC-28 SRR =
281
® Meets or Exceeds JEDEC Spec EIA/JESD78 IC Latchup Test '::'\ng';';l:
® Moisture Sensitivity Level 1 oooooon
For Additional Information, see Application Note AND8003/D A = Assembly Location E g
e Flammability Rating: UL-94 code V-0 @ 1/8”, WL = Wafer Lot o MC100E163FNE
Oxygen Index 28 to 34 YY = Year g AWLYYWW
. . WW = Work Week g H
® Transistor Count = 262 devices . 5 H
Tooooooo
281
ORDERING INFORMATION
Device Package Shipping
MC10E163FN PLCC-28 37 Units/Rail

MC10E163FNR2 PLCC-28 500 Units/Reel

MC100E163FN PLCC-28 37 Units/Rail

MC100E163FNR2 | PLCC-28 500 Units/Reel

vwvw.DataSheet4U.com

© Semiconductor Components Industries, LLC, 2000 135 Publication Order Number:
October, 2000 — Rev. 3 MC10E163/D
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LOGIC DIAGRAM AND PINOUT ASSIGNMENT

LOGIC DIAGRAM

B2 Bz B4 Bs Bg By Vcco
I s Y s T s Y s s Y Ao ™
25 24 23 22 21 20 19 o A
B1[]26 18] QB 1 :]:
Bo[]27 17[] aB A2
A3
SELO[] 28 16[] Voc I QA
QA
vee [0 Pinout: 28-Lead PLCC 5] N A4
(Top View) As
SEL1[] 2 14[] Veco I j_
Ag
SEL2[] 3 13[] QA
A7 |_—
Ao[] 4 12[] QA SELo
5 6 7 8 9 10 11 SEL1
LI LJJtJ>iJrtd SEL2
A1 A A3 A4 As Ag A7
* All Vo and Voo pins are tied together on the die. v v v
To Side B
Warning: All Vo, Vcco, and VEE pins must be externally
connected to Power Supply to guarantee proper operation.
PIN DESCRIPTION
PIN FUNCTION
Ag-A7y ECL A Data Inputs
Bo-B7 ECL B Data Inputs
SELO, 1,2 ECL Select Inputs
QA, QB ECL True Outputs
QA, QB ECL Inverting Outputs
Vce, Veco Positive Supply
VEE Negative Supply
NC No Connect
FUNCTION TABLE
A/B
SEL2 SEL1 SELO Data
L L L 0
L L H 1
L H L 2
L H H 3
H L L 4
H L H 5
H H L 6
H H H 7

http://onsemi.com
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MAXIMUM RATINGS (Note 1.)

Symbol Parameter Condition 1 Condition 2 Rating Units
\ele PECL Mode Power Supply VEE=0V 8 Vv
VEE NECL Mode Power Supply Vcec=0V -8 \
\ PECL Mode Input Voltage VEE=0V Vi< Vce 6 \
NECL Mode Input Voltage Vcc=0V V| = VEE -6 Vv
lout Output Current Continuous 50 mA
Surge 100 mA
TA Operating Temperature Range O0to +85 °C
Tstg Storage Temperature Range —65 to +150 °C
0JA Thermal Resistance (Junction to Ambient) 0 LFPM 28 PLCC 63.5 °C/W
500 LFPM 28 PLCC 43.5 °C/W
6Jc Thermal Resistance (Junction to Case) std bd 28 PLCC 22 to 26 °C/W
VEE PECL Operating Range 42t05.7 \
NECL Operating Range -5.7t0-4.2 Vv
Tsol Wave Solder <2to 3 sec @ 248°C 265 °C

1. Maximum Ratings are those values beyond which device damage may occur.

10E SERIES PECL DC CHARACTERISTICS Vccy=5.0 V; VEE= 0.0 V (Note 1.)

0°C 25°C 85°C
Symbol Characteristic Min Typ Max Min Typ Max Min Typ Max | Unit
IEE Power Supply Current 73 88 73 88 73 88 mA
VoH Output HIGH Voltage (Note 2.) 3980 | 4070 | 4160 | 4020 | 4105 | 4190 | 4090 | 4185 | 4280 | mV
VoL Output LOW Voltage (Note 2.) 3050/ -3210-1)1 3370}, 3050 | 3210 | 3370 | 3050 | 3227 | 3405 | mV
VIH Input HIGH Voltage 3830 | 3995 | 4160 | 3870 | 4030 | 4190 | 3940 | 4110 | 4280 | mV
ViL Input LOW Voltage 3050 | 3285 | 3520 | 3050 | 3285 | 3520 | 3050 | 3302 | 3555 | mV
IIH Input HIGH Current 150 150 150 LA
L Input LOW Current 0.5 0.3 0.5 0.25 0.3 0.2 uA

NOTE: Devices are designed to meet the DC specifications shown in the above table, after thermal equilibrium has been established. The
circuit is in a test socket or mounted on a printed circuit board and transverse air flow greater than 500 Ifpm is maintained.

1. Input and output parameters vary 1:1 with Vcc. VEE can vary +0.46 V /—0.06 V.

2. Outputs are terminated through a 50 ohm resistor to Vg2 volts.

10E SERIES NECL DC CHARACTERISTICS Vcy= 0.0 V; VEE=-5.0 V (Note 1.)

0°C 25°C 85°C
Symbol Characteristic Min Typ Max Min Typ Max Min Typ Max | Unit
IEE Power Supply Current 73 88 73 88 73 88 mA
VoH Output HIGH Voltage (Note 2.) —1020 | 930 | -840 | —980 | 895 | 810 | 910 | —815 | —720 mV
VoL Output LOW Voltage (Note 2.) —1950 | -1790 | —1630 [ —1950 | —1790 | —1630 | -1950 | —1773 [ -1595 | mV
VIH Input HIGH Voltage —1170 | —1005 | -840 | 1130 | -970 | -810 | -1060 | —-890 | —720 mV
ViL Input LOW Voltage —1950 | -1715 | —1480 [ —1950 | —1715 | —1480 | -1950 | —1698 | —1445 | mV
IIH Input HIGH Current 150 150 150 LA
IR Input LOW Current 0.5 0.3 05 | 0.065 0.3 0.2 UA

NOTE: Devices are designed to meet the DC specifications shown in the above table, after thermal equilibrium has been established. The
circuit is in a test socket or mounted on a printed circuit board and transverse air flow greater than 500 Ifpm is maintained.

1. Input and output parameters vary 1:1 with Vcc. VEE can vary +0.46 V /—0.06 V.

2. Outputs are terminated through a 50 ohm resistor to Vgc—2 volts.
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100E SERIES PECL DC CHARACTERISTICS Vccy=5.0 V; VEE=0.0V (Note 1.)

0°C 25°C 85°C
Symbol Characteristic Min Typ Max Min Typ Max Min Typ Max | Unit
IEE Power Supply Current 73 88 73 88 83 100 mA
VOH Output HIGH Voltage (Note 2.) -1025 | -950 | —880 |—-1025 | —950 | —-880 |—-1025 | —950 | —880 mV
VoL Output LOW Voltage (Note 2.) -1810 | =1705 | —1620 | —1810 | —1745 | —1620 | —1810 | —1740 [ -1620 | mV
VIH Input HIGH Voltage -1165 | -950 | -880 | -1165 | -880 | —880 [ —1165 | —-880 | —880 mV
VL Input LOW Voltage —1810 | —1700 | —1475 | —1810 [ —1475 | —1475 [ -1810 | —1475 | 1475 | mV
VBB Output Voltage Reference -1.38 -1.26 | -1.38 -1.26 | —1.38 -1.26 \
IIH Input HIGH Current 150 150 150 LA
L Input LOW Current 0.5 0.3 0.5 0.25 0.5 0.2 UA

NOTE: Devices are designed to meet the DC specifications shown in the above table, after thermal equilibrium has been established. The
circuit is in a test socket or mounted on a printed circuit board and transverse air flow greater than 500 Ifpm is maintained.

1. Input and output parameters vary 1:1 with Vgc. VEg can vary +0.46 V/-0.8 V.

2. Outputs are terminated through a 50 ohm resistor to Vgc—2 volts.

100E SERIES NECL DC CHARACTERISTICS Vccy=0.0 V; VEE=-5.0 V (Note 1.)

0°C 25°C 85°C
Symbol Characteristic Min Typ Max Min Typ Max Min Typ Max | Unit
IEE Power Supply Current 73 88 73 88 83 100 mA
VOH Output HIGH Voltage (Note 2.) 3975 | 4050 | 4120 | 3975 | 4050 | 4120 | 3975 | 4050 | 4120 mV
VoL Output LOW Voltage (Note 2.) 3190 | 3295 | 3380 | 3190 | 3255 | 3380 | 3190 | 3260 | 3380 mV
VIH Input HIGH Voltage 3835 | 4050 | 4120 | 3835 | 4120 | 4120 | 3835 | 4120 | 4120 mV
VL Input LOW Voltage 3190 | 3300 | 3525 | 3190 | 3525 | 3525 | 3190 | 3525 | 3525 mV
VBB Output Voltage Reference 3.62 374 | 3.62 374 | 3.62 3.74 \
IIH Input HIGH Current 150 150 150 uA
L Input LOW Current 0.5 0.3 0.5 0.25 05 0.2 uA

NOTE: Devices are designed to meet the DC specifications shown in the above table, after thermal equilibrium has been established. The
circuit is in a test socket or mounted on a printed circuit board and transverse air flow greater than 500 Ifpm is maintained.

1. Input and output parameters vary 1:1 with Vgc. VEg can vary +0.46 V/-0.8 V.

2. Outputs are terminated through a 50 ohm resistor to Vgc—2 volts.

AC CHARACTERISTICS Vcoy=5.0V; VEE=0.0V or Voox= 0.0 V; VEE= 5.0 V (Note 1.)

0°C 25°C 85°C
Symbol Characteristic Min Typ Max Min Typ Max Min Typ Max | Unit
fMAX Maximum Toggle Frequency TBD TBD TBD GHz
tPLH Propagation Delay to Output ps
tPHL D | 400 550 800 400 550 800 400 550 800

SELO | 525 725 950 525 725 950 525 725 950
SEL1 | 425 625 850 425 625 850 425 625 850
SEL2 | 350 525 725 350 525 725 350 525 725

tSKEW Within-Device Skew (Note 2.) ps
An,Bnto Q 40 40 40
An, Amto QA 30 30 30
Bn, Bm to QB 30 30 30
tYITTER | Cycle—to—Cycle Jitter TBD TBD TBD ps
ty Rise/Fall Time ps
tf (20 - 80%) 275 375 575 275 375 575 275 375 575

1. 10 Series: VEg can vary +0.46 V /-0.06 V.
100 Series: VEg can vary +0.46 V/-0.8 V.
2. Within-device skew is defined as identical transitions on similar paths through a device; n = 0-7, m n, m = 0-7.
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Device

|

(.

| Driver |
|

|

Device I
E Qb > E Db >
R, -
50Q 50Q

r
| |
: Receiver |
| |
| |
L

VT
Vi1 = Vec-20V

Figure 1. Typical Termination for Output Driver and Device Evaluation
(See Application Note AND8020 — Termination of ECL Logic Devices.)

Resource Reference of Application Notes

AN1404
AN1405
AN1406
AN1503
AN1504
AN1568
AN1596
AN1650
AN1672
AND8001
AND8002
AND8020

ECLinPS Circuit Performance at Non-Standard V(i Levels
ECL Clock Distribution Techniques

Designing with PECL (ECL at +5.0 V)

ECLInPS 1/0 SPICE Modeling Kit

Metastability and the ECLIinPS Family

Interfacing Between LVDS and ECL

ECLinPS Lite Translator ELT Family SPICE I/O Model Kit
Using Wire—OR Ties in ECLinPS Designs

The ECL Translator Guide

Odd Number Counters Design

Marking and Date Codes

Termination of ECL Logic Devices
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5V ECL 16:1 Multiplexer

The MCI10E/100E164 is a 16:1 multiplexer with a differential
output. The select inputs (SELO, 1, 2, 3 ) control which one of the
sixteen data inputs (A0 — A15) is propagated to the output. -

Special attention to the design layout results in a typical skew ON Semiconductor
between the 16 inputs of only 50 ps.

The 100 Series contains temperature compensation.

http://onsemi.com

® 850 ps Data Input to Output MARKING
e Differential Output DIAGRAMS
® PECL Mode Operating Range: Vcc=4.2Vt0 5.7V d o
i = f i
with VEE=0 V \ 0 MC10E164FN [
® NECL Mode Operating Range: Vcc=0V %}= E AWLYYWW g
with VEE=4.2Vto-5.7V E g
® Internal Input Pulldown Resistors PLCC-28 -
e ESD Protection: > 2 KV HBM, > 200 V MM FN SUFFIX 281
® Meets or Exceeds JEDEC Spec EIA/JESD78 IC Latchup Test CASE 776 nonnnnn
. e d b
° M01sture.: Sen51t1V1ty LeYel 1 o A = Assembly Location .
For Additional Information, see Application Note AND8003/D WL = Wafer Lot E MCH1 00E164FN§
® Flammability Rating: UL-94 code V-0 @ 1/8”, YY = Year g AWLYYWW
WW = Work Week g H
Oxygen Index 28 to 34 g - u
® Transistor Count = 213 devices vl

ORDERING INFORMATION
Device Package Shipping
MC10E164FN PLCC-28 37 Units/Rail

MC10E164FNR2 PLCC-28 500 Units/Reel

MC100E164FN PLCC-28 37 Units/Rail

MC100E164FNR2 | PLCC-28 500 Units/Reel

vwvw.DataSheet4U.com

© Semiconductor Components Industries, LLC, 2000 140 Publication Order Number:
October, 2000 — Rev. 3 MC10E164/D



MC10E164, MC100E164

LOGIC DIAGRAM AND PINOUT ASSIGNMENT

A0 A1 A2 A13 A4 A5 VCCO
e T s N e Y s A s A

LOGIC DIAGRAM

25 24 23 22 21 20 19 Ao
Ag[] 26 18[] NC
A4
Ag[] 27 17[] NC
SEL3[] 28 16 ] Vee
; . ng. A14
Vee[]0 Pinout: 28-Lead PLCC 15[] Q
(Top View) A
SEL2[] 2 1[]a 15
SELo[] 3 13[] Veco
SELO
SEL1[] 4 12[] Ag SELT
5 6 7 8 9 10 11 SEL2
LI LJ 0LJ J 01 td
A7 Ag As A4 A3 A A4 SEL3
* All Vo and Voo pins are tied together on the die.
Warning: All Vo, Vcco, and VEE pins must be externally
connected to Power Supply to guarantee proper operation.
PIN DESCRIPTION
PIN FUNCTION
Ag—-A1s ECL Data Inputs
SEL[0:3] ECL SelectInputs
Q,Q ECL Output
Vce, Veco Positive Supply
VEE Negative Supply
NC No Connect
FUNCTION TABLE
SEL3 SEL2 SEL1 SELO Data
L L L L A0
L L L H Al
L L H L A2
L L H H A3
L H L L A4
L H L H A5
L H H L A6
L H H H A7
H L L L A8
H L L H A9
H L H L A10
H L H H A1
H H L L A12
H H L H A13
H H H L Al4
H H H H A15
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MAXIMUM RATINGS (Note 1.)

Symbol Parameter Condition 1 Condition 2 Rating Units
\ele PECL Mode Power Supply VEE=0V 8 Vv
VEE NECL Mode Power Supply Vcec=0V -8 \
\ PECL Mode Input Voltage VEE=0V Vi< Vce 6 \
NECL Mode Input Voltage Vcc=0V V| = VEE -6 Vv
lout Output Current Continuous 50 mA
Surge 100 mA
TA Operating Temperature Range O0to +85 °C
Tstg Storage Temperature Range —65 to +150 °C
0JA Thermal Resistance (Junction to Ambient) 0 LFPM 28 PLCC 63.5 °C/W
500 LFPM 28 PLCC 43.5 °C/W
6Jc Thermal Resistance (Junction to Case) std bd 28 PLCC 22 to 26 °C/W
VEE PECL Operating Range 42t05.7 \
NECL Operating Range -5.7t0-4.2 Vv
Tsol Wave Solder <2to 3 sec @ 248°C 265 °C

1. Maximum Ratings are those values beyond which device damage may occur.

10E SERIES PECL DC CHARACTERISTICS Vccy=5.0 V; VEE= 0.0 V (Note 1.)

0°C 25°C 85°C
Symbol Characteristic Min Typ Max Min Typ Max Min Typ Max | Unit
IEE Power Supply Current 59 71 59 71 59 71 mA
VoH Output HIGH Voltage (Note 2.) 3980 | 4070 | 4160 | 4020 | 4105 | 4190 | 4090 | 4185 | 4280 | mV
VoL Output LOW Voltage (Note 2.) 3050/ -3210-1)1 3370}, 3050 | 3210 | 3370 | 3050 | 3227 | 3405 | mV
VIH Input HIGH Voltage 3830 | 3995 | 4160 | 3870 | 4030 | 4190 | 3940 | 4110 | 4280 | mV
ViL Input LOW Voltage 3050 | 3285 | 3520 | 3050 | 3285 | 3520 | 3050 | 3302 | 3555 | mV
IIH Input HIGH Current 150 150 150 LA
L Input LOW Current 0.5 0.3 0.5 0.25 0.3 0.2 uA

NOTE: Devices are designed to meet the DC specifications shown in the above table, after thermal equilibrium has been established. The
circuit is in a test socket or mounted on a printed circuit board and transverse air flow greater than 500 Ifpm is maintained.

1. Input and output parameters vary 1:1 with Vcc. VEE can vary +0.46 V /—0.06 V.

2. Outputs are terminated through a 50 ohm resistor to Vg2 volts.

10E SERIES NECL DC CHARACTERISTICS Vcy= 0.0 V; VEE=-5.0 V (Note 1.)

0°C 25°C 85°C
Symbol Characteristic Min Typ Max Min Typ Max Min Typ Max | Unit
IEE Power Supply Current 59 71 59 71 59 71 mA
VoH Output HIGH Voltage (Note 2.) —1020 | 930 | -840 | —980 | 895 | 810 | 910 | —815 | —720 mV
VoL Output LOW Voltage (Note 2.) —1950 | -1790 | —1630 [ —1950 | —1790 | —1630 | -1950 | —1773 [ -1595 | mV
VIH Input HIGH Voltage —1170 | —1005 | -840 | 1130 | -970 | -810 | -1060 | —-890 | —720 mV
ViL Input LOW Voltage —1950 | -1715 | —1480 [ —1950 | —1715 | —1480 | -1950 | —1698 | —1445 | mV
IIH Input HIGH Current 150 150 150 LA
IR Input LOW Current 0.5 0.3 05 | 0.065 0.3 0.2 UA

NOTE: Devices are designed to meet the DC specifications shown in the above table, after thermal equilibrium has been established. The
circuit is in a test socket or mounted on a printed circuit board and transverse air flow greater than 500 Ifpm is maintained.

1. Input and output parameters vary 1:1 with Vcc. VEE can vary +0.46 V /—0.06 V.

2. Outputs are terminated through a 50 ohm resistor to Vgc—2 volts.
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100E SERIES PECL DC CHARACTERISTICS Vccy=5.0 V; VEE=0.0V (Note 1.)

0°C 25°C 85°C
Symbol Characteristic Min Typ Max Min Typ Max Min Typ Max | Unit
IEE Power Supply Current 59 71 59 71 68 81 mA
VoH Output HIGH Voltage (Note 2.) 3975 | 4050 | 4120 | 3975 | 4050 | 4120 | 3975 | 4050 | 4120 | mV
VoL Output LOW Voltage (Note 2.) 3190 | 3295 | 3380 | 3190 | 3255 | 3380 | 3190 | 3260 | 3380 | mV
VIH Input HIGH Voltage 3835 | 4050 | 4120 | 3835 | 4120 | 4120 | 3835 | 4120 | 4120 mV
ViL Input LOW Voltage 3190 | 3300 | 3525 | 3190 | 3525 | 3525 | 3190 | 3525 | 3525 | mV
IIH Input HIGH Current 150 150 150 A
L Input LOW Current 0.5 0.3 0.5 0.25 0.5 0.2 A

NOTE: Devices are designed to meet the DC specifications shown in the above table, after thermal equilibrium has been established. The
circuit is in a test socket or mounted on a printed circuit board and transverse air flow greater than 500 Ifpm is maintained.

1. Input and output parameters vary 1:1 with Vcc. VEE can vary +0.46 V/-0.8 V.

2. Outputs are terminated through a 50 ohm resistor to Vgc—2 volts.

100E SERIES NECL DC CHARACTERISTICS Vicy=0.0 V; VEE=-5.0 V (Note 1.)

0°C 25°C 85°C
Symbol Characteristic Min Typ Max Min Typ Max Min Typ Max | Unit
IEE Power Supply Current 59 71 59 71 68 81 mA
VoH Output HIGH Voltage (Note 2.) —1025 | 950 | —880 |—1025 | 950 | —880 |[-1025 | —950 | —880 mV
VoL Output LOW Voltage (Note 2.) —1810 | -1705 | —1620 | —1810 | —1745 | —1620 | -1810 | —1740 [ -1620 | mV
VIH Input HIGH Voltage -1165 | 950 | 880 | —1165 | -880 | —880 | —1165 | —-880 | —880 mV
ViL Input LOW Voltage —1810 | 1700 | —1475 | —1810 | —1475 | —1475 | 1810 | —1475 | —1475 | mV
IIH Input HIGH Current 150 150 150 A
L Input LOW Current 0.5 0.3 0.5 0.25 0.5 0.2 A

NOTE: Devices are designed to meet the DC specifications shown in the above table, after thermal equilibrium has been established. The
circuit is in a test socket or mounted on a printed circuit board and transverse air flow greater than 500 Ifpm is maintained.

1. Input and output parameters vary 1:1 with Vcc. VEE can vary +0.46 V/-0.8 V.

2. Outputs are terminated through a 50 ohm resistor to Vgc—2 volts.

AC CHARACTERISTICS Vccyx=5.0V; VEE=0.0V or Voox= 0.0 V; VEE=—-5.0 V (Note 1.)

0°C 25°C 85°C
Symbol Characteristic Min Typ Max Min Typ Max Min Typ Max | Unit
fMAX Maximum Toggle Frequency TBD TBD TBD GHz
tPLH Propagation Delay to Output ps
tPHL A lnput [ 350 600 850 350 600 850 350 600 850

SELO | 500 700 900 500 700 900 500 700 900
SEL1 | 400 675 900 400 675 900 400 675 900
SEL2 | 400 675 900 400 675 900 400 675 900

SEL3 | 400 550 700 400 550 700 400 550 700

tSKEW Within Device Skew (Note 2.) 50 50 50 ps
tUITTER | Cycle—to—Cycle Jitter TBD TBD TBD ps
ty Rise/Fall Times ps
tf (20 - 80%) 275 400 550 275 400 550 275 400 550

1. 10 Series: VEg can vary +0.46 V /-0.06 V.
100 Series: VEg can vary +0.46 V/-0.8 V.
2. Within Device skew is defined as the difference in the A to Q delay between the 16 different A inputs.
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r— a r— - A
290 —>0>
| Driver | | Receiver |
| Device | Device |
| E Qb > | E Db > |
| R, |
50Q 50 Q
VT

Vi1 = Vec-20vV

Figure 1. Typical Termination for Output Driver and Device Evaluation
(See Application Note AND8020 — Termination of ECL Logic Devices.)

Resource Reference of Application Notes

AN1404
AN1405
AN1406
AN1503
AN1504
AN1568
AN1596
AN1650
AN1672
AND8001
AND8002
AND8020

ECLInPS Circuit Performance at Non—Standard V|H Levels
ECL Clock Distribution Techniques

Designing with PECL (ECL at +5.0 V)

ECLInPS 1/0 SPICE Modeling Kit

Metastability and the ECLInPS Family

Interfacing Between LVDS and ECL

ECLIinPS Lite Translator ELT Family SPICE I/O Model Kit
Using Wire—OR Ties in ECLinPS Designs

The ECL Translator Guide

Odd Number Counters Design

Marking and Date Codes

Termination of ECL Logic Devices
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5V ECL 9-Bit Magnitude
Comparator

The MCI10E/100E166 is a 9-bit magnitude comparator which
compares the binary value of two 9-bit words and indicates whether
one word is greater than, or equal to, the other.

The 100 Series contains temperature compensation.

® 1100 ps Max. A=B
® PECL Mode Operating Range: Vcc=42Vt0 5.7V
with VEE=0V

e NECL Mode Operating Range: Vcc=0V
with VEE=—4.2V to-5.7V

® Internal Input Pulldown Resistors
e ESD Protection: >2 KV HBM, > 200 V MM
® Meets or Exceeds JEDEC Spec EIA/JESD78 IC Latchup Test

® Moisture Sensitivity Level 1
For Additional Information, see Application Note AND8003/D

® Flammability Rating: UL-94 code V-0 @ 1/8”,
Oxygen Index 28 to 34

® Transistor Count = 354 devices

ON Semiconductor™

http://onsemi.com
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MARKING
DIAGRAMS
O ]
\M f MC10E166FN [
O ]
mtﬁ]ﬁ 0 AwLyyww B
O ]
O ]
cc-28 —oooETT
PLCC—
FN SUFFIX 281
CASE 776 o
O ]
A = Assembly Location 0 u|
WL = Wafer Lot g MC100E166FNfp
O ]
YY = Year d AwLYYww [
WW = Work Week E g
_U'ﬂ'ﬂ'g'ﬂ'ﬂ'ﬂ'
28 1
ORDERING INFORMATION
Device Package Shipping
MC10E166FN PLCC-28 37 Units/Rail
MC10E166FNR2 | PLCC—28 | 500 Units/Reel
MC100E166FN PLCC-28 37 Units/Rail
MC100E166FNR2 | PLCC—28 | 500 Units/Reel
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MC10E166, MC100E166

LOGIC DIAGRAM AND PINOUT ASSIGNMENT

Bo Ao B4 Aq Bop Ag

Vceco

A M M Mmoo

Az []
B3 []
NC []
VEE [
As [
Bs [
As []

25 24 23 22 21 20

Pinout: 28-Lead PLCC
(Top View)

5 6 7 8 9 10

19

Ap—Ag

Bo—Bg

11

CJ CJ T J J 1
Bs As Bs A7 B7 Ag

J
Bg

* All Vo and Voo pins are tied together on the die.

Warning: All Vo, Vcco »and VEE pins must be externally
connected to Power Supply to guarantee proper operation.

PIN DESCRIPTION

E——
E——

PIN FUNCTION
Ag—Ag ECL A Data Inputs
Bo—-Bsg ECL'B Data’Inputs
A>B ECL A Greater than B Output
B>A ECL B Greater than A Output
A=B ECL A Equal to B Output

(active-LOW)

Vce, Veco Positive Supply
VEE Negative Supply
NC No Connect

http://onsemi.com
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COMPARATOR

A>B

B>A
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MC10E166, MC100E166

MAXIMUM RATINGS (Note 1.)

Symbol Parameter Condition 1 Condition 2 Rating Units
\ele PECL Mode Power Supply VEE=0V 8 Vv
VEE NECL Mode Power Supply Vcec=0V -8 \
\ PECL Mode Input Voltage VEE=0V Vi< Vce 6 \
NECL Mode Input Voltage Vcc=0V V| = VEE -6 Vv
lout Output Current Continuous 50 mA
Surge 100 mA
TA Operating Temperature Range O0to +85 °C
Tstg Storage Temperature Range —65 to +150 °C
0JA Thermal Resistance (Junction to Ambient) 0 LFPM 28 PLCC 63.5 °C/W
500 LFPM 28 PLCC 43.5 °C/W
6Jc Thermal Resistance (Junction to Case) std bd 28 PLCC 22 to 26 °C/W
VEE PECL Operating Range 42t05.7 \
NECL Operating Range -5.7t0-4.2 Vv
Tsol Wave Solder <2to 3 sec @ 248°C 265 °C

1. Maximum Ratings are those values beyond which device damage may occur.

10E SERIES PECL DC CHARACTERISTICS Vccy=5.0 V; VEE= 0.0 V (Note 1.)

0°C 25°C 85°C
Symbol Characteristic Min Typ Max Min Typ Max Min Typ Max | Unit
IEE Power Supply Current 113 156 113 156 113 156 mA
VoH Output HIGH Voltage (Note 2.) 3980 | 4070 | 4160 | 4020 | 4105 | 4190 | 4090 | 4185 | 4280 | mV
VoL Output LOW Voltage (Note 2.) 3050/ -3210-1)1 3370}, 3050 | 3210 | 3370 | 3050 | 3227 | 3405 | mV
VIH Input HIGH Voltage 3830 | 3995 | 4160 | 3870 | 4030 | 4190 | 3940 | 4110 | 4280 | mV
ViL Input LOW Voltage 3050 | 3285 | 3520 | 3050 | 3285 | 3520 | 3050 | 3302 | 3555 | mV
IIH Input HIGH Current 150 150 150 LA
L Input LOW Current 0.5 0.3 0.5 0.25 0.3 0.2 uA

NOTE: Devices are designed to meet the DC specifications shown in the above table, after thermal equilibrium has been established. The
circuit is in a test socket or mounted on a printed circuit board and transverse air flow greater than 500 Ifpm is maintained.

1. Input and output parameters vary 1:1 with Vcc. VEE can vary +0.46 V /—0.06 V.

2. Outputs are terminated through a 50 ohm resistor to Vg2 volts.

10E SERIES NECL DC CHARACTERISTICS Vcy= 0.0 V; VEE=-5.0 V (Note 1.)

0°C 25°C 85°C
Symbol Characteristic Min Typ Max Min Typ Max Min Typ Max | Unit
IEE Power Supply Current 113 156 113 156 113 156 mA
VoH Output HIGH Voltage (Note 2.) —1020 | 930 | -840 | —980 | 895 | 810 | 910 | —815 | —720 mV
VoL Output LOW Voltage (Note 2.) —1950 | -1790 | —1630 [ —1950 | —1790 | —1630 | -1950 | —1773 [ -1595 | mV
VIH Input HIGH Voltage —1170 | —1005 | -840 | 1130 | -970 | -810 | -1060 | —-890 | —720 mV
ViL Input LOW Voltage —1950 | -1715 | —1480 [ —1950 | —1715 | —1480 | -1950 | —1698 | —1445 | mV
IIH Input HIGH Current 150 150 150 LA
IR Input LOW Current 0.5 0.3 05 | 0.065 0.3 0.2 UA

NOTE: Devices are designed to meet the DC specifications shown in the above table, after thermal equilibrium has been established. The
circuit is in a test socket or mounted on a printed circuit board and transverse air flow greater than 500 Ifpm is maintained.

1. Input and output parameters vary 1:1 with Vcc. VEE can vary +0.46 V /—0.06 V.

2. Outputs are terminated through a 50 ohm resistor to Vgc—2 volts.

http://onsemi.com
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MC10E166, MC100E166

100E SERIES PECL DC CHARACTERISTICS Vccy=5.0 V; VEE=0.0V (Note 1.)

0°C 25°C 85°C
Symbol Characteristic Min Typ Max Min Typ Max Min Typ Max | Unit
IEE Power Supply Current 113 156 113 156 130 156 mA
VoH Output HIGH Voltage (Note 2.) 3975 | 4050 | 4120 | 3975 | 4050 | 4120 | 3975 | 4050 | 4120 | mV
VoL Output LOW Voltage (Note 2.) 3190 | 3295 | 3380 | 3190 | 3255 | 3380 | 3190 | 3260 | 3380 | mV
VIH Input HIGH Voltage 3835 | 4050 | 4120 | 3835 | 4120 | 4120 | 3835 | 4120 | 4120 mV
ViL Input LOW Voltage 3190 | 3300 | 3525 | 3190 | 3525 | 3525 | 3190 | 3525 | 3525 | mV
IIH Input HIGH Current 150 150 150 A
L Input LOW Current 0.5 0.3 0.5 0.25 0.5 0.2 A

NOTE: Devices are designed to meet the DC specifications shown in the above table, after thermal equilibrium has been established. The
circuit is in a test socket or mounted on a printed circuit board and transverse air flow greater than 500 Ifpm is maintained.

1. Input and output parameters vary 1:1 with Vcc. VEE can vary +0.46 V/-0.8 V.

2. Outputs are terminated through a 50 ohm resistor to Vgc—2 volts.

100E SERIES NECL DC CHARACTERISTICS Vicy=0.0 V; VEE=-5.0 V (Note 1.)

0°C 25°C 85°C
Symbol Characteristic Min Typ Max Min Typ Max Min Typ Max | Unit
IEE Power Supply Current 113 156 113 156 130 156 mA
VoH Output HIGH Voltage (Note 2.) —1025 | 950 | —880 |—1025 | 950 | —880 |[-1025 | —950 | —880 mV
VoL Output LOW Voltage (Note 2.) —1810 | -1705 | —1620 | —1810 | —1745 | —1620 | -1810 | —1740 [ -1620 | mV
VIH Input HIGH Voltage -1165 | 950 | 880 | —1165 | -880 | —880 | —1165 | —-880 | —880 mV
ViL Input LOW Voltage —1810 | 1700 | —1475 | —1810 | —1475 | —1475 | 1810 | —1475 | —1475 | mV
IIH Input HIGH Current 150 150 150 A
L Input LOW Current 0.5 0.3 0.5 0.25 0.5 0.2 A

NOTE: Devices are designed to meet the DC specifications shown in the above table, after thermal equilibrium has been established. The
circuit is in a test socket or mounted on a printed circuit board and transverse air flow greater than 500 Ifpm is maintained.

1. Input and output parameters vary 1:1 with Vcc. VEE can vary +0.46 V/-0.8 V.

2. Outputs are terminated through a 50 ohm resistor to Vgc—2 volts.

AC CHARACTERISTICS Vccyx=5.0V; VEE=0.0V or Voox= 0.0 V; VEE=—-5.0 V (Note 1.)

0°C 25°C 85°C

Symbol Characteristic Min Typ Max Min Typ Max Min Typ Max | Unit
fMAX Maximum Toggle Frequency TBD TBD TBD GHz
tPLH Propagation Delay to Output ps
tPHL DtoA=B| 500 750 | 1100 | 500 750 | 1100 | 500 750 | 1100

DtoA<B,A>B | 500 850 | 1400 | 500 850 | 1400 | 500 850 | 1400
tUTTER | Cycle—to—Cycle Jitter TBD TBD TBD ps
tr Rise/Fall Time ps
tf (20 - 80%) 300 450 800 300 450 800 300 450 800

1. 10 Series: VEg can vary +0.46 V /-0.06 V.
100 Series: VEE can vary +0.46 V/-0.8 V.
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MC10E166, MC100E166

r— a r— - A
290 —>0>
| Driver | | Receiver |
| Device | Device |
| E Qb > | E Db > |
| R, |
50Q 50 Q
VT

Vi1 = Vec-20vV

Figure 1. Typical Termination for Output Driver and Device Evaluation
(See Application Note AND8020 — Termination of ECL Logic Devices.)

Resource Reference of Application Notes

AN1404
AN1405
AN1406
AN1503
AN1504
AN1568
AN1596
AN1650
AN1672
AND8001
AND8002
AND8020

ECLInPS Circuit Performance at Non—Standard V|H Levels
ECL Clock Distribution Techniques

Designing with PECL (ECL at +5.0 V)

ECLInPS 1/0 SPICE Modeling Kit

Metastability and the ECLInPS Family

Interfacing Between LVDS and ECL

ECLInPS Lite Translator ELT Family SPICE I/O Model Kit
Using Wire—OR Ties in ECLinPS Designs

The ECL Translator Guide

Odd Number Counters Design

Marking and Date Codes

Termination of ECL Logic Devices
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MC10E167, MC100E167

5V ECL 6-Bit 2:1
Mux-Register

The MC10E/100E167 contains six 2:1 multiplexers followed by D
flip-flops with single-ended outputs. Input data are selected by the ON Semiconductor™
Select control, SEL. The selected data are transferred to the flip-flop
outputs by a positive edge on CLK1 or CLK2 (or both). A HIGH on http://onsemi.com
the Master Reset (MR) pin asynchronously forces all Q outputs LOW.
The 100 Series contains temperature compensation. MARKING
DIAGRAMS

aAooooon

e 1000 MHz Min. Operating Frequency

® 800 ps Max. Clock to Output 0 H
® Single-Ended Outputs \-’M E MC10E167FN g
® Asynchronous Master Resets %I]‘ E AWLYYWW §
® Dual Clocks E - g
® PECL Mode Operating Range: Vcc=42V t05.7V PLCC-28 vkl
s
® NECL Mode Operating Range: Vcc=0V faaannn
with VEE= 4.2 V1057V A = Assembly Location E g
® Internal Input Pulldown Resistors WL = Wafer Lot E MCH 00E167FN§
e ESD Protection: > I KV HBM, > 75 V MM W e ek o AwLyyww B
e Meets or Exceeds JEDEC Spec EIA/JESD78 IC Latchup Test | 5 g
® Moisture Sensitivity Level 1 281
For Additional Information, see Application Note AND8003/D
® Flammability Rating: UL-94 code V-0 @ 1/8”,
Oxygen Index 28 to 34 ORDERING INFORMATION
® Transistor Count = 323 devices Device Package Shipping
MC10E167FN PLCC-28 37 Units/Rail
MC10E167FNR2 | PLCC-28 | 500 Units/Reel
MC100E167FN PLCC-28 37 Units/Rail
MC100E167FNR2 | PLCC-28 | 500 Units/Reel
www.DataSheetdU.com
© Semiconductor Components Industries, LLC, 2000 150 Publication Order Number:

October, 2000 — Rev. 3 MC10E167/D



MC10E167, MC100E167

LOGIC DIAGRAM AND PINOUT ASSIGNMENT

Dsa Dgb Dga Dsb Dsa NC Vcco Doa
Y e Y Y s I e s N MUX
25 24 23 22 21 20 19 Db SEL
Dsb [ |26 18[] as —
D1a MUX
cLki [ 17[] Qs Db SEL
[ SS—
Lk2] |28 16| |V
Pinout: 28-Lead PLCC SEL
vee [JO (Top View) 15[] Qg Dob 17195
MR []2 4[], D3a MUX
D3b SEL
seL[]s 13[]veco —
D4a MUX
Doa []4 12]] Qq SEL
Dgb ]
5 6 7 8 9 10 11 Dsa
] 0 J L tJd MUX
Dgb Dia Dib Dsa Dob Vcco Qo Dsb SEL
>0
* All Vo and Voo pins are tied together on the die. SEL _D_
Warning: All Vo, Vcco, and VEE pins must be externally CLK1 jD_
connected to Power Supply to guarantee proper operation. CLK2

LOGIC DIAGRAM

D
P R

Q

—

_01

— Q3

PIN DESCRIPTION

— Qg

PIN FUNCTION

Dpa - Dsa ECL Input Data a

Dgb — Dsb ECL Input Data b
SEL ECL Select Input
CLK1, CLK2 ECL Clock Inputs

MR ECL Master Reset
Qp—-Qs5 ECL Data Outputs
Vce: Veco Positive Supply
VEE Negative Supply
NC No Connect
FUNCTIONS

SEL DATA
H a
L b

http://onsemi.com
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MC10E167, MC100E167

MAXIMUM RATINGS (Note 1.)

Symbol Parameter Condition 1 Condition 2 Rating Units
\ele PECL Mode Power Supply VEE=0V 8 Vv
VEE NECL Mode Power Supply Vcec=0V -8 \
\ PECL Mode Input Voltage VEE=0V Vi< Vce 6 \
NECL Mode Input Voltage Vcc=0V V| = VEE -6 Vv
lout Output Current Continuous 50 mA
Surge 100 mA
TA Operating Temperature Range O0to +85 °C
Tstg Storage Temperature Range —65 to +150 °C
0JA Thermal Resistance (Junction to Ambient) 0 LFPM 28 PLCC 63.5 °C/W
500 LFPM 28 PLCC 43.5 °C/W
6Jc Thermal Resistance (Junction to Case) std bd 28 PLCC 22 to 26 °C/W
VEE PECL Operating Range 42t05.7 \
NECL Operating Range -5.7t0-4.2 Vv
Tsol Wave Solder <2to 3 sec @ 248°C 265 °C

1. Maximum Ratings are those values beyond which device damage may occur.

10E SERIES PECL DC CHARACTERISTICS Vccy=5.0 V; VEE= 0.0 V (Note 1.)

0°C 25°C 85°C
Symbol Characteristic Min Typ Max Min Typ Max Min Typ Max | Unit
IEE Power Supply Current 94 113 94 113 94 113 mA
VoH Output HIGH Voltage (Note 2.) 3980 | 4070 | 4160 | 4020 | 4105 | 4190 | 4090 | 4185 | 4280 | mV
VoL Output LOW Voltage (Note 2.) 3050/ -3210-1)1 3370}, 3050 | 3210 | 3370 | 3050 | 3227 | 3405 | mV
VIH Input HIGH Voltage 3830 | 3995 | 4160 | 3870 | 4030 | 4190 | 3940 | 4110 | 4280 | mV
ViL Input LOW Voltage 3050 | 3285 | 3520 | 3050 | 3285 | 3520 | 3050 | 3302 | 3555 | mV
IIH Input HIGH Current 150 150 150 LA
L Input LOW Current 0.5 0.3 0.5 0.25 0.3 0.2 uA

NOTE: Devices are designed to meet the DC specifications shown in the above table, after thermal equilibrium has been established. The
circuit is in a test socket or mounted on a printed circuit board and transverse air flow greater than 500 Ifpm is maintained.

1. Input and output parameters vary 1:1 with Vcc. VEE can vary +0.46 V /—0.06 V.

2. Outputs are terminated through a 50 ohm resistor to Vg2 volts.

10E SERIES NECL DC CHARACTERISTICS Vcy= 0.0 V; VEE=-5.0 V (Note 1.)

0°C 25°C 85°C
Symbol Characteristic Min Typ Max Min Typ Max Min Typ Max | Unit
IEE Power Supply Current 94 113 94 113 94 113 mA
VoH Output HIGH Voltage (Note 2.) —1020 | 930 | -840 | —980 | 895 | 810 | 910 | —815 | —720 mV
VoL Output LOW Voltage (Note 2.) —1950 | -1790 | —1630 [ —1950 | —1790 | —1630 | -1950 | —1773 [ -1595 | mV
VIH Input HIGH Voltage —1170 | —1005 | -840 | 1130 | -970 | -810 | -1060 | —-890 | —720 mV
ViL Input LOW Voltage —1950 | -1715 | —1480 [ —1950 | —1715 | —1480 | -1950 | —1698 | —1445 | mV
IIH Input HIGH Current 150 150 150 LA
IR Input LOW Current 0.5 0.3 05 | 0.065 0.3 0.2 UA

NOTE: Devices are designed to meet the DC specifications shown in the above table, after thermal equilibrium has been established. The
circuit is in a test socket or mounted on a printed circuit board and transverse air flow greater than 500 Ifpm is maintained.

1. Input and output parameters vary 1:1 with Vcc. VEE can vary +0.46 V /—0.06 V.

2. Outputs are terminated through a 50 ohm resistor to Vgc—2 volts.

http://onsemi.com
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MC10E167, MC100E167

100E SERIES PECL DC CHARACTERISTICS Vccy=5.0 V; VEE=0.0V (Note 1.)

0°C 25°C 85°C
Symbol Characteristic Min Typ Max Min Typ Max Min Typ Max | Unit
IEE Power Supply Current 94 113 94 113 108 130 mA
VoH Output HIGH Voltage (Note 2.) 3975 | 4050 | 4120 | 3975 | 4050 | 4120 | 3975 | 4050 | 4120 mvV
VoL Output LOW Voltage (Note 2.) 3190 | 3295 | 3380 | 3190 | 3255 | 3380 | 3190 | 3260 | 3380 mvV
VIH Input HIGH Voltage 3835 | 4050 | 4120 | 3835 | 4120 | 4120 | 3835 | 4120 | 4120 mvV
ViL Input LOW Voltage 3190 | 3300 | 3525 | 3190 | 3525 | 3525 | 3190 | 3525 | 3525 mvV
IIH Input HIGH Current 150 150 150 uA
L Input LOW Current 0.5 0.3 0.5 0.25 05 0.2 A

NOTE: Devices are designed to meet the DC specifications shown in the above table, after thermal equilibrium has been established. The
circuit is in a test socket or mounted on a printed circuit board and transverse air flow greater than 500 Ifpm is maintained.

1. Input and output parameters vary 1:1 with Vcc. VEE can vary +0.46 V/-0.8 V.

2. Outputs are terminated through a 50 ohm resistor to Voc—2 volts.

100E SERIES NECL DC CHARACTERISTICS Vgcy=0.0 V; VEE=-5.0 V (Note 1.)

0°C 25°C 85°C
Symbol Characteristic Min Typ Max Min Typ Max Min Typ Max | Unit
IEE Power Supply Current 94 113 94 113 108 130 mA
VOH Output HIGH Voltage (Note 2.) —1025 | 950 | -880 |-1025 | —950 | —880 |[-1025 | —950 | —880 mvV
VoL Output LOW Voltage (Note 2.) —1810 | -1705 | —1620 | —1810 | —1745 | —1620 | -1810 | —1740 [ -1620 | mV
VIH Input HIGH Voltage —1165 | 950 | —880 | —1165 | —-880 | —880 | —-1165 | —880 | —880 mvV
ViL Input LOW Voltage —1810 | 1700 | —1475 | —1810 | —1475 | —1475 | 1810 | —1475 | —1475 | mV
IIH Input HIGH Current 150 150 150 uA
L Input LOW Current 0.5 0.3 0.5 0.25 05 0.2 uA

NOTE: Devices are designed to meet the DC specifications shown in the above table, after thermal equilibrium has been established. The
circuit is in a test socket or mounted on a printed circuit board and transverse air flow greater than 500 Ifpm is maintained.

1. Input and output parameters vary 1:1 with Vcc. VEE canwvary +046/V/ =0.8\V.

2. Outputs are terminated through a 50 ohm resistor to Vgc—2 volts.

AC CHARACTERISTICS Vccyx=5.0V; VEE=0.0V or Voox= 0.0 V; VEE=-5.0 V (Note 1.)

0°C 25°C 85°C
Symbol Characteristic Min Typ Max Min Typ Max Min Typ Max | Unit
fMAX Maximum Toggle Frequency TBD >1.0 TBD GHz
tPLH Propagation Delay to Output ps
tPHL Clk | 450 650 800 450 650 800 450 650 800
MR | 450 650 850 450 650 850 450 650 850
tg Setup Time ps
D| 100 | -50 100 [ -50 100 | -50
SEL | 275 125 275 125 275 125
th Hold Time ps
D | 300 50 300 50 300 50
SEL 75 -125 75 -125 75 -125
tRR Reset Recovery Time 750 550 750 550 750 550 ps
tpw Minimum Pulse Width ps
Clk, MR | 400 400 400
tSKEW Within-Device Skew (Note 2.) 75 75 75 ps
tUITTER | Cycle—to—Cycle Jitter TBD TBD TBD ps
tr Rise/Fall Times ps
t (20 - 80%) 300 450 800 300 450 800 300 450 800

1. 10 Series: VEg can vary +0.46 V /-0.06 V.
100 Series: VEg can vary +0.46 V/-0.8 V.
2. Within-device skew is defined as identical transitions on similar paths through a device.
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A r— - 1
2 20>
| Driver | | Receiver |
| Device | Device |
| E Qb > | E Db > |
S - -
50Q 50 Q
VT

Figure 1. Typical Termination for Output Driver and Device Evaluation
(See Application Note AND8020 — Termination of ECL Logic Devices.)

Resource Reference of Application Notes

AN1404
AN1405
AN1406
AN1503
AN1504
AN1568
AN1596
AN1650
AN1672
AND8001
AND8002
AND8020

ECLInPS Circuit Performance at Non—Standard V|H Levels
ECL Clock Distribution Techniques

Designing with PECL (ECL at +5:0.V)

ECLInPS 1/0 SPICE Modeling Kit

Metastability and the ECLInPS Family

Interfacing Between LVDS and ECL

ECLInPS Lite Translator ELT Family SPICE 1/O Model Kit
Using Wire—OR Ties in ECLIinPS Designs

The ECL Translator Guide

Odd Number Counters Design

Marking and Date Codes

Termination of ECL Logic Devices
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MC10E171, MC100E171

5V ECL 3-Bit 4:1 Multiplexer

The MCI10E/100E171 contains three 4:1 multiplexers with
differential outputs. Separate Select controls are provided for the
leading 2:1 mux pairs (see logic symbol). The three Select inputs -
control which one of the four data inputs in each case is propagated to ON Semiconductor
the corresponding output.

The 100 Series contains temperature compensation.

http://onsemi.com

® 725 ps Max. D to Output MARKING
® Split Select DIAGRAMS

aAooooon

e Differential Outputs d a
® PECL Mode Operating Range: Vcc=4.2Vt0o 5.7V \ ,iii"/ E MC10E171FN g
with VEE=0V nmn}- i1k 5 AwLyyww B
® NECL Mode Operating Range: Vcc=0V E §
® Internal Input Pulldown Resistors FN SUFFIX 281
. CASE 776
® ESD Protection: >2 KV HBM, > 200 V MM ooononn
f u
® Meets or Exceeds JEDEC Spec EIA/JESD78 IC Latchup Test A = Assembly Location 0 C100E171FNE
® Moisture Sensitivity Level 1 ¥V\|(- = ¥Vafer Lot d 5
.. . . . = Year
For Additional Information, see Application Note AND8003/D WW = Work Week §ooAWLYYWW 2
e Flammability Rating: UL-94 code V-0 @ 1/8”, q = H
Tooooooo
Oxygen Index 28 to 34 281
® Transistor Count = 203 devices
ORDERING INFORMATION
Device Package Shipping
MC10E171FN PLCC-28 37 Units/Rail

MC10E171FNR2 PLCC-28 500 Units/Reel

MC100E171FN PLCC-28 37 Units/Rail

MC100E171FNR2 | PLCC-28 500 Units/Reel

vwvw.DataSheet4U.com

© Semiconductor Components Industries, LLC, 2000 155 Publication Order Number:
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MC10E171, MC100E171

LOGIC DIAGRAM AND PINOUT ASSIGNMENT LOGIC DIAGRAM
Dib Dia Dod Doc Dob Doa Vcco Dga — 21
T e N e Y s O s Y e O MUX
25 24 23 2 2 2 19 B Dob ™ seL _I o %
seL1A[]26 18] Q2 — MUX
Doc 2:1 b— Qn
— 0
seL1B[]27 17]] Q2 MUX LE
Dod SEL
28 16 ] v
seL2[] [ vec Dya 2
Pinout: 28-Lead PLCC - MUX
vee [|O (Top View) 15[]1aq D1b il 2 0
+—J MUX
nc[]2 14[] a4 Dic 2] | s P—
Nc[]3 13[]v MU '
cco D1d SEL
Dic[]4 12[] Qg Doa 21
MUX
5 6 7 8 9 10 11 D2b SEL ] 2:1 Q
[T LT J T J LT J ) ) MUX
D1d Dpa Dgb Dgc Dgd Vcco Qo Doc 21 J SEL bo—Qy
_ _ , MUX | S
* All Vo and Voo pins are tied together on the die. Dod SEL
]

Warning: All Vo, Vcco, and VEE pins must be externally
connected to Power Supply to guarantee proper operation. SEL1A -[>-

SEL1B [ >—
seL2 1>

PIN DESCRIPTION

PIN FUNCTION
Dox — Dox ECL Data Inputs
SEL1A, SEL1B ECL First-stage Select Inputs
SEL2 ECL Second-stage Select Input
Qp-Qo ECL True Output
Qo-Q2 ECL Inverted Output
Vce. Veco Positive Supply
VEE Negative Supply
NC No Connect

FUNCTION TABLE

PIN STATE OPERATION
SEL2 H Qutput c/d data
SEL1A H Input d data
SEL1B H Input b data

vwvw.DataSheet4U.com
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MC10E171, MC100E171

MAXIMUM RATINGS (Note 1.)

Symbol Parameter Condition 1 Condition 2 Rating Units
\ele PECL Mode Power Supply VEE=0V 8 Vv
VEE NECL Mode Power Supply Vcec=0V -8 \
\ PECL Mode Input Voltage VEE=0V Vi< Vce 6 \
NECL Mode Input Voltage Vcc=0V V| = VEE -6 Vv
lout Output Current Continuous 50 mA
Surge 100 mA
TA Operating Temperature Range O0to +85 °C
Tstg Storage Temperature Range —65 to +150 °C
0JA Thermal Resistance (Junction to Ambient) 0 LFPM 28 PLCC 63.5 °C/W
500 LFPM 28 PLCC 43.5 °C/W
6Jc Thermal Resistance (Junction to Case) std bd 28 PLCC 22 to 26 °C/W
VEE PECL Operating Range 42t05.7 \
NECL Operating Range -5.7t0-4.2 Vv
Tsol Wave Solder <2to 3 sec @ 248°C 265 °C

1. Maximum Ratings are those values beyond which device damage may occur.

10E SERIES PECL DC CHARACTERISTICS Vccy=5.0 V; VEE= 0.0 V (Note 1.)

0°C 25°C 85°C
Symbol Characteristic Min Typ Max Min Typ Max Min Typ Max | Unit
IEE Power Supply Current 56 67 56 67 56 67 mA
VoH Output HIGH Voltage (Note 2.) 3980 | 4070 | 4160 | 4020 | 4105 | 4190 | 4090 | 4185 | 4280 | mV
VoL Output LOW Voltage (Note 2.) 3050/ -3210-1)1 3370}, 3050 | 3210 | 3370 | 3050 | 3227 | 3405 | mV
VIH Input HIGH Voltage 3830 | 3995 | 4160 | 3870 | 4030 | 4190 | 3940 | 4110 | 4280 | mV
ViL Input LOW Voltage 3050 | 3285 | 3520 | 3050 | 3285 | 3520 | 3050 | 3302 | 3555 | mV
IIH Input HIGH Current 150 150 150 LA
L Input LOW Current 0.5 0.3 0.5 0.25 0.3 0.2 uA

NOTE: Devices are designed to meet the DC specifications shown in the above table, after thermal equilibrium has been established. The
circuit is in a test socket or mounted on a printed circuit board and transverse air flow greater than 500 Ifpm is maintained.

1. Input and output parameters vary 1:1 with Vcc. VEE can vary +0.46 V /—0.06 V.

2. Outputs are terminated through a 50 ohm resistor to Vg2 volts.

10E SERIES NECL DC CHARACTERISTICS Vcy= 0.0 V; VEE=-5.0 V (Note 1.)

0°C 25°C 85°C
Symbol Characteristic Min Typ Max Min Typ Max Min Typ Max | Unit
IEE Power Supply Current 56 67 56 67 56 67 mA
VoH Output HIGH Voltage (Note 2.) —1020 | 930 | -840 | —980 | 895 | 810 | 910 | —815 | —720 mV
VoL Output LOW Voltage (Note 2.) —1950 | -1790 | —1630 [ —1950 | —1790 | —1630 | -1950 | —1773 [ -1595 | mV
VIH Input HIGH Voltage —1170 | —1005 | -840 | 1130 | -970 | -810 | -1060 | —-890 | —720 mV
ViL Input LOW Voltage —1950 | -1715 | —1480 [ —1950 | —1715 | —1480 | -1950 | —1698 | —1445 | mV
IIH Input HIGH Current 150 150 150 LA
IR Input LOW Current 0.5 0.3 05 | 0.065 0.3 0.2 UA

NOTE: Devices are designed to meet the DC specifications shown in the above table, after thermal equilibrium has been established. The
circuit is in a test socket or mounted on a printed circuit board and transverse air flow greater than 500 Ifpm is maintained.

1. Input and output parameters vary 1:1 with Vcc. VEE can vary +0.46 V /—0.06 V.

2. Outputs are terminated through a 50 ohm resistor to Vgc—2 volts.
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100E SERIES PECL DC CHARACTERISTICS Vccy=5.0 V; VEE=0.0V (Note 1.)

0°C 25°C 85°C
Symbol Characteristic Min Typ Max Min Typ Max Min Typ Max | Unit
IEE Power Supply Current 56 67 56 67 65 77 mA
VoH Output HIGH Voltage (Note 2.) 3975 | 4050 | 4120 | 3975 | 4050 | 4120 | 3975 | 4050 | 4120 | mV
VoL Output LOW Voltage (Note 2.) 3190 | 3295 | 3380 | 3190 | 3255 | 3380 | 3190 | 3260 | 3380 | mV
VIH Input HIGH Voltage 3835 | 4050 | 4120 | 3835 | 4120 | 4120 | 3835 | 4120 | 4120 mV
ViL Input LOW Voltage 3190 | 3300 | 3525 | 3190 | 3525 | 3525 | 3190 | 3525 | 3525 | mV
IIH Input HIGH Current 150 150 150 A
L Input LOW Current 0.5 0.3 0.5 0.25 0.5 0.2 A

NOTE: Devices are designed to meet the DC specifications shown in the above table, after thermal equilibrium has been established. The
circuit is in a test socket or mounted on a printed circuit board and transverse air flow greater than 500 Ifpm is maintained.

1. Input and output parameters vary 1:1 with Vcc. VEE can vary +0.46 V/-0.8 V.

2. Outputs are terminated through a 50 ohm resistor to Vgc—2 volts.

100E SERIES NECL DC CHARACTERISTICS Vicy=0.0 V; VEE=-5.0 V (Note 1.)

0°C 25°C 85°C
Symbol Characteristic Min Typ Max Min Typ Max Min Typ Max | Unit
IEE Power Supply Current 56 67 56 67 65 77 mA
VoH Output HIGH Voltage (Note 2.) —1025 | 950 | —880 |—1025 | 950 | —880 |[-1025 | —950 | —880 mV
VoL Output LOW Voltage (Note 2.) —1810 | -1705 | —1620 | —1810 | —1745 | —1620 | -1810 | —1740 [ -1620 | mV
VIH Input HIGH Voltage -1165 | 950 | 880 | —1165 | -880 | —880 | —1165 | —-880 | —880 mV
ViL Input LOW Voltage —1810 | 1700 | —1475 | —1810 | —1475 | —1475 | 1810 | —1475 | —1475 | mV
IIH Input HIGH Current 150 150 150 A
L Input LOW Current 0.5 0.3 0.5 0.25 0.5 0.2 A

NOTE: Devices are designed to meet the DC specifications shown in the above table, after thermal equilibrium has been established. The
circuit is in a test socket or mounted on a printed circuit board and transverse air flow greater than 500 Ifpm is maintained.

1. Input and output parameters vary 1:1 with Vcc. VEE can vary +0.46 V/-0.8 V.

2. Outputs are terminated through a 50 ohm resistor to Vgc—2 volts.

AC CHARACTERISTICS Vccyx=5.0V; VEE=0.0V or Voox= 0.0 V; VEE=—-5.0 V (Note 1.)

0°C 25°C 85°C
Symbol Characteristic Min Typ Max Min Typ Max Min Typ Max | Unit
fMAX Maximum Toggle Frequency TBD TBD TBD GHz
tPLH Propagation Delay to Output ps
tPHL D| 275 480 650 275 480 650 275 480 650

SEL1 | 450 650 850 450 650 850 450 650 850
SEL2 | 350 550 700 350 550 700 350 550 700

tSKEW Within-Device Skew (Note 2.) ps
Dnm, Dnm to Qn 60 60 60
Da, Db, Dc, Dd to Q 40 40 40
tUTTER | Cycle—to—Cycle Jitter TBD TBD TBD ps
ty Rise/Fall Time ps
tf (20 - 80%) 300 475 650 300 475 650 300 475 650

1. 10 Series: VEg can vary +0.46 V /-0.06 V.
100 Series: VEg can vary +0.46 V/-0.8 V.
2. Within-device skew is defined as identical transitions on similar paths through a device; n =0,1,2 m = a,b,c,d.
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r— a r— - A
290 —>0>
| Driver | | Receiver |
| Device | Device |
| E Qb > | E Db > |
| R, |
50Q 50 Q
VT

Vi1 = Vec-20vV

Figure 1. Typical Termination for Output Driver and Device Evaluation
(See Application Note AND8020 — Termination of ECL Logic Devices.)

Resource Reference of Application Notes

AN1404
AN1405
AN1406
AN1503
AN1504
AN1568
AN1596
AN1650
AN1672
AND8001
AND8002
AND8020

ECLInPS Circuit Performance at Non—Standard V|H Levels
ECL Clock Distribution Techniques

Designing with PECL (ECL at +5.0 V)

ECLinPS 1/0O SPICE Modeling Kit

Metastability and the ECLIinPS Family

Interfacing Between LVDS and ECL

ECLinPS Lite Translator ELT Family SPICE I/O Model Kit
Using Wire—OR Ties in ECLInPS Designs

The ECL Translator Guide

Odd Number Counters Design

Marking and Date Codes

Termination of ECL Logic Devices
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5V ECL 9-Bit Latch With
Parity

The MC10E/100E175 is a 9-bit latch. It also features a tenth latched
output, ODDPAR, which is formed as the odd parity of the nine data
inputs (ODDPAR is HIGH if an odd number of the inputs are HIGH).

The E175 can also be used to generate byte parity by using D8 as the
parity-type select (L = even parity, H = odd parity), and using
ODDPAR as the byte parity output.

ON Semiconductor™

http://onsemi.com

The LEN pin latches the data when asserted with a logical high and MARKING
. DIAGRAMS
makes the latch transparent when placed at a logic low level. o
® 9-BitLatch ’ E MC10E175FN g
® Parity Detection/Generation il = =
Y ,’ v 0 AwLyyww P
® 800 ps Max. D to Output d o
® Reset a re) H
J PECL Mode Operating Range: Vcc=42Vto 5.7V FN SUFFIX 281
with VEE=0V CASE 776
o NECL Mode Operating Range: Vcc=0V . . o Locat d o
i = - = t g i
with VEE=—42Vto-57V WL - VVSaneeTLO); ocalion 4 1 1c100E175ENE
i f i
® Internal Input Pulldown Resistors YY = Year 1 avlyyww B
e ESD Protection: > 1 KV HBM, > 75 V MM WW = Work Week E g
® Meets or Exceeds JEDEC Spec EIA/JESD78 IC Latchup Test L A
281
® Moisture Sensitivity Level 1
For Additional Information, see Application Note AND8003/D
® Flammability Rating: UL-94 code V-0 @ 1/8”, ORDERING INFORMATION
Oxygen Index 28 to 34 Device Package Shipping
® Transistor Count = 416 devices MC10E175FN PLCC-28 | 37 Units/Rail
MC10E175FNR2 PLCC-28 500 Units/Reel
MC100E175FN PLCC-28 37 Units/Rail
MC100E175FNR2 | PLCC-28 500 Units/Reel

vwvw.DataSheet4U.com

Publication Order Number:
MC10E175/D
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LOGIC DIAGRAM AND PINOUT ASSIGNMENT

LOGIC DIAGRAM
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Dg D7 Dg Voco Q8 Q7 Voco
[ M [ [ [ MM D D Q
25 24 23 22 21 20 19 0 0
D5 [ |26 18[] 0 —en
pg 27 17[] 05 )2
« BITS <
D3|:28 16 :IVCC 1-7 A
VEE |: 0 Pinout: 28-Lgad PLCC 15 :l Q4 Dg D Qg
(Top View)
— EN
Len [ 14[] Q3 R
wr 3 13[] veco 3
Dy [ 12| ap
ED D ODDPAR
5 6 7 8 9 10 11
NN R NN [ NN NN [ U NN — EN
D1 Dy Voco £ Qo Veco Of R
(]
5 LEN
* All Vo and Voo pins are tied together on the die. MR
Warning: All Voo, Vcco, and VEE pins must be externally
connected to Power Supply to guarantee proper operation.
PIN DESCRIPTION
PIN FUNCTION
Do —Dg ECL Data Inputs
LEN ECL Latch Enable
MR ECL Master Reset
Qop—-Qs ECL Data Outputs
ODDPAR ECL Parity Output
Vce Veeco Positive Supply
VEE Negative Supply
NC No Connect
FUNCTION TABLE
D EN MR Q ODDPAR
H L L H H if odd no. of Dn HIGH
L L L L H if odd no. of Dn HIGH
X H L Qo Qo
X X H L L
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MAXIMUM RATINGS (Note 1.)

Symbol Parameter Condition 1 Condition 2 Rating Units
\ele PECL Mode Power Supply VEE=0V 8 Vv
VEE NECL Mode Power Supply Vcec=0V -8 \
\ PECL Mode Input Voltage VEE=0V Vi< Vce 6 \
NECL Mode Input Voltage Vcc=0V V| = VEE -6 Vv
lout Output Current Continuous 50 mA
Surge 100 mA
TA Operating Temperature Range O0to +85 °C
Tstg Storage Temperature Range —65 to +150 °C
0JA Thermal Resistance (Junction to Ambient) 0 LFPM 28 PLCC 63.5 °C/W
500 LFPM 28 PLCC 43.5 °C/W
6Jc Thermal Resistance (Junction to Case) std bd 28 PLCC 22 to 26 °C/W
VEE PECL Operating Range 42t05.7 \
NECL Operating Range -5.7t0-4.2 Vv
Tsol Wave Solder <2to 3 sec @ 248°C 265 °C

1. Maximum Ratings are those values beyond which device damage may occur.

10E SERIES PECL DC CHARACTERISTICS Vccy=5.0 V; VEE= 0.0 V (Note 1.)

0°C 25°C 85°C
Symbol Characteristic Min Typ Max Min Typ Max Min Typ Max | Unit
IEE Power Supply Current 110 132 110 132 110 132 mA
VoH Output HIGH Voltage (Note 2.) 3980 | 4070 | 4160 | 4020 | 4105 | 4190 | 4090 | 4185 | 4280 | mV
VoL Output LOW Voltage (Note 2.) 3050/ -3210-1)1 3370}, 3050 | 3210 | 3370 | 3050 | 3227 | 3405 | mV
VIH Input HIGH Voltage 3830 | 3995 | 4160 | 3870 | 4030 | 4190 | 3940 | 4110 | 4280 | mV
ViL Input LOW Voltage 3050 | 3285 | 3520 | 3050 | 3285 | 3520 | 3050 | 3302 | 3555 | mV
IIH Input HIGH Current 150 150 150 LA
L Input LOW Current 0.5 0.3 0.5 0.25 0.3 0.2 uA

NOTE: Devices are designed to meet the DC specifications shown in the above table, after thermal equilibrium has been established. The
circuit is in a test socket or mounted on a printed circuit board and transverse air flow greater than 500 Ifpm is maintained.

1. Input and output parameters vary 1:1 with Vcc. VEE can vary +0.46 V /—0.06 V.

2. Outputs are terminated through a 50 ohm resistor to Vg2 volts.

10E SERIES NECL DC CHARACTERISTICS Vcy= 0.0 V; VEE=-5.0 V (Note 1.)

0°C 25°C 85°C
Symbol Characteristic Min Typ Max Min Typ Max Min Typ Max | Unit
IEE Power Supply Current 110 132 110 132 110 132 mA
VoH Output HIGH Voltage (Note 2.) —1020 | 930 | -840 | —980 | 895 | 810 | 910 | —815 | —720 mV
VoL Output LOW Voltage (Note 2.) —1950 | -1790 | —1630 [ —1950 | —1790 | —1630 | -1950 | —1773 [ -1595 | mV
VIH Input HIGH Voltage —1170 | —1005 | -840 | 1130 | -970 | -810 | -1060 | —-890 | —720 mV
ViL Input LOW Voltage —1950 | -1715 | —1480 [ —1950 | —1715 | —1480 | -1950 | —1698 | —1445 | mV
IIH Input HIGH Current 150 150 150 LA
IR Input LOW Current 0.5 0.3 05 | 0.065 0.3 0.2 UA

NOTE: Devices are designed to meet the DC specifications shown in the above table, after thermal equilibrium has been established. The
circuit is in a test socket or mounted on a printed circuit board and transverse air flow greater than 500 Ifpm is maintained.

1. Input and output parameters vary 1:1 with Vcc. VEE can vary +0.46 V /—0.06 V.

2. Outputs are terminated through a 50 ohm resistor to Vgc—2 volts.
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100E SERIES PECL DC CHARACTERISTICS Vccy=5.0 V; VEE=0.0V (Note 1.)

0°C 25°C 85°C
Symbol Characteristic Min Typ Max Min Typ Max Min Typ Max | Unit
IEE Power Supply Current 110 132 110 132 127 152 mA
VOH Output HIGH Voltage (Note 2.) 3975 | 4050 | 4120 | 3975 | 4050 | 4120 | 3975 | 4050 | 4120 mV
VoL Output LOW Voltage (Note 2.) 3190 | 3295 | 3380 | 3190 | 3255 | 3380 | 3190 | 3260 | 3380 mV
VIH Input HIGH Voltage 3835 | 4050 | 4120 | 3835 | 4120 | 4120 | 3835 | 4120 | 4120 mvV
ViL Input LOW Voltage 3190 | 3300 | 3525 | 3190 | 3525 | 3525 | 3190 | 3525 | 3525 mvV
IIH Input HIGH Current 150 150 150 uA
L Input LOW Current 0.5 0.3 0.5 0.25 0.5 0.2 A

NOTE: Devices are designed to meet the DC specifications shown in the above table, after thermal equilibrium has been established. The
circuit is in a test socket or mounted on a printed circuit board and transverse air flow greater than 500 Ifpm is maintained.

1. Input and output parameters vary 1:1 with Vgc. VEg can vary +0.46 V/-0.8 V.

2. Outputs are terminated through a 50 ohm resistor to Vcc—2 volts.

100E SERIES NECL DC CHARACTERISTICS Vgcy=0.0V; VEE=-5.0 V (Note 1.)

0°C 25°C 85°C
Symbol Characteristic Min Typ Max Min Typ Max Min Typ Max | Unit
IEE Power Supply Current 110 132 110 132 127 152 mA
VOH Output HIGH Voltage (Note 2.) -1025 | 950 | —880 |—-1025 | 950 | —880 |-1025 | —950 | —880 mV
VoL Output LOW Voltage (Note 2.) -1810 | -1705 | —1620 | —1810 | —1745 | —1620 | —1810 | —1740 [ -1620 | mV
VIH Input HIGH Voltage -1165 | 950 | 880 | —1165 | -880 | —880 | —1165 | —-880 | —880 mV
VIL Input LOW Voltage —1810 | —1700 | —1475 | —1810 | —1475 | —1475 | 1810 | —1475 [ 1475 | mV
IIH Input HIGH Current 150 150 150 UA
L Input LOW Current 0.5 0.3 0.5 0.25 0.5 0.2 uA

NOTE: Devices are designed to meet the DC specifications shown in the above table, after thermal equilibrium has been established. The
circuit is in a test socket or mounted on a printed circuit board and transverse air flow greater than 500 Ifpm is maintained.

1. Input and output parameters vary 1:1 with Vcc. VEE can vary +0.46 V/-0.8 V.

2. Outputs are terminated through a 50 ohm resistor to Voc—2 volts.

AC CHARACTERISTICS Vcoy=5.0V; VEE=0.0V or Voox= 0.0V VEE=—5.0 V (Note 1.)

0°C 25°C 85°C
Symbol Characteristic Min Typ Max Min Typ Max Min Typ Max Unit
fMAX Maximum Toggle Frequency TBD TBD TBD GHz
tPLH Propagation Delay to Output ps
tPHL DtoQ | 450 600 800 450 600 800 450 600 800

Dto ODDPAR | 850 | 1150 | 1450 | 850 | 1150 | 1450 | 850 | 1150 | 1450
LENtoQ | 525 | 700 | 900 | 525 | 700 | 900 | 525 | 700 | 900

LENto ODDPAR | 525 | 700 | 900 | 525 | 700 | 900 | 525 | 700 | 900

MR to QitpHL) | 525 | 700 | 900 | 525 | 700 | 900 | 525 | 700 | 900

MR to ODDPAR(tpH) | 525 | 700 | 900 | 525 | 700 | 900 | 525 | 700 | 900

ts Setup Time ps
D | 275 100 275 275
D (ODDPAR) | 900 700 900 900
th Hold Time ps
D@ 175 | -100 175 175
D (ODDPAR) | =300 [ —70 —-300 —-300
tRR Reset Recovery Time 850 600 850 600 850 600 ps
tSKEW Within-Device Skew (Note 2.) ps
LEN, MR 75 75 75
DtoQ 75 75 75
D to ODDPAR 200 200 200
tUITTER | Cycle—to—Cycle Jitter TBD TBD TBD ps
tr Rise/Fall Times ps
tf (20 - 80%) 300 500 800 300 500 800 300 500 800

1. 10 Series: VEg can vary +0.46 V /—-0.06 V.
100 Series: VEE can vary +0.46 V/-0.8 V.
2. -Within-device skew is defined as identical transitions on similar paths through a device.

http://onsemi.com
163




MC10E175, MC100E175

r— a r— - A
290 —>0>
| Driver | | Receiver |
| Device | Device |
| E Qb > | E Db > |
| R, |
50Q 50 Q
VT

Vi1 = Vec-20vV

Figure 1. Typical Termination for Output Driver and Device Evaluation
(See Application Note AND8020 — Termination of ECL Logic Devices.)

Resource Reference of Application Notes

AN1404
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AN1504
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AN1596
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AND8002
AND8020

ECLinPS Circuit Performance at Non—Standard V|H Levels
ECL Clock Distribution Techniques

Designing with PECL (ECL at +5.0 V)

ECLInPS 1/0 SPICE Modeling Kit

Metastability and the ECLIinPS Family

Interfacing Between LVDS and ECL

ECLInPS Lite Translator ELT Family SPICE I/O Model Kit
Using Wire—OR Ties in ECLinPS Designs

The ECL Translator Guide

Odd Number Counters Design

Marking and Date Codes

Termination of ECL Logic Devices
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5V ECL Error Detection/
Correction Circuit

The MC10E/100E193 is an error detection and correction (EDAC)
circuit. Modified Hamming parity codes are generated on an 8-bit
word according to the pattern shown in the logic symbol. The PS5
output gives the parity of the whole word. The word parity is also
provided at the PGEN pin, after Odd/Even parity control and gating
with the BPAR input. This output also feeds to a 1-bit shiftable
register, for use as part of a scan ring.

Used in conjunction with 12-bit parity generators such as the E160,
a SECDED (single error correction, double error detection) error
system can be designed for a multiple of an 8-bit word.

The 100 Series contains temperature compensation.

® Hamming Code Generation

e 8-Bit Word, Expandable

® Provides Parity of Whole Word

® Scannable Parity Register

® PECL Mode Operating Range: Vcc=4.2Vt0 5.7V
with VEE=0V

e NECL Mode Operating Range: Vcc=0V
with VEE=—4.2V to-5.7V

® Internal Input Pulldown Resistors
e ESD Protection: > 1 KV HBM, > 75V MM
® Meets or Exceeds JEDEC Spec EIA/JESD78 IC Latchup Test

® Moisture Sensitivity Level 1
For Additional Information, see Application Note AND8003/D

® Flammability Rating: UL-94 code V-0 @ 1/8”,
Oxygen Index 28 to 34

® Transistor Count = 368 devices

© Semiconductor Components Industries, LLC, 2000 165
October, 2000 — Rev. 4
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MARKING

DIAGRAMS
O ]
\M f MC10E193FN [
O ]
HIIH]E 0 AwLyyww [
O ]
O ]

cc-28 —oooETT

PLCC—
FN SUFFIX 281

CASE 776 o
O ]
A = Assembly Location 0 u|
WL = Wafer Lot g MC100E193FNfp
O ]
YY = Year g AwLYYwWw f
WW = Work Week E g

_U'ﬂ'ﬂ'g'ﬂ'ﬂ'ﬂ'

28 1

ORDERING INFORMATION

Device Package Shipping
MC10E193FN PLCC-28 37 Units/Rail
MC10E193FNR2 PLCC-28 500 Units/Reel
MC100E193FN PLCC-28 37 Units/Rail
MC100E193FNR2 PLCC-28 500 Units/Reel

www.DataSheetdU.com

Publication Order Number:
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MC10E193, MC100E193

LOGIC DIAGRAM AND PINOUT ASSIGNMENT

EN HOLD S-IN SHIFT CLK VGcoPGEN

PIN DESCRIPTION

A s Y s Y s O s O sy A o | PIN FUNCTION
25 24 3 22 21 20 19 -
EV/@E 26 18 :I PARERR | BO-B6 ECL Bit Inputs
P1-P5 ECL Parity Outputs
BPAR[ |27 17 [] PARERR PARERR, PARERR | ECL Parity Error Outputs
BOE 28 16 :I Vee PGEN ECL Word Parity Generator Output
l: @ :I CLK ECL Clock Input
\Y Pinout: 28-Lead PLCC 15[P
EE . 5 SHIFT ECL Shift Input (Active—High)
(Top View)
B1[]2 14[]veco  |[s-IN ECL Serial Data Input
Bo |: 3 13 :I Py HOLD ECL Hold (Active—Low)
EN ECL Enable (Active-Low)
B3|: 4 12 :I P3 EV/DD ECL Even/Odd Contact
LI JtJ tJtJ 1 td .
Vce, Veco Positive Supply
B4 Bs Bs Bz Vcco P1 P2
. . ) VEE Negative Supply
* All Vo and Vo pins are tied together on the die.
. . NC No Connect
Warning: All Ve, Vcco, and VEE pins must be externally
connected to Power Supply to guarantee proper operation.
LOGIC DIAGRAM
B INPUTS
03657421
Y
\I Bo, B3, Bg, B7 Py
+
- B1, B3, Bs, By
j P1
7/
Y
\ B4, Bs, Bg, B7
:' P3
/
B1, Bo, By, B7
) Py
7/
Y
\I BYTE (Bg—B7)
] Ps
/
BPAR ’D— PGEN
EV/OD
0 D -l- PARERR
o 1 > P— PARERR
EN—9
HOLD
S-IN
SHIFT
CLK
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MC10E193, MC100E193

MAXIMUM RATINGS (Note 1.)

Symbol Parameter Condition 1 Condition 2 Rating Units
\ele PECL Mode Power Supply VEE=0V 8 Vv
VEE NECL Mode Power Supply Vcec=0V -8 \
\ PECL Mode Input Voltage VEE=0V Vi< Vce 6 \
NECL Mode Input Voltage Vcc=0V V| = VEE -6 Vv
lout Output Current Continuous 50 mA
Surge 100 mA
TA Operating Temperature Range O0to +85 °C
Tstg Storage Temperature Range —65 to +150 °C
0JA Thermal Resistance (Junction to Ambient) 0 LFPM 28 PLCC 63.5 °C/W
500 LFPM 28 PLCC 43.5 °C/W
6Jc Thermal Resistance (Junction to Case) std bd 28 PLCC 22 to 26 °C/W
VEE PECL Operating Range 42t05.7 \
NECL Operating Range -5.7t0-4.2 Vv
Tsol Wave Solder <2to 3 sec @ 248°C 265 °C

1. Maximum Ratings are those values beyond which device damage may occur.

10E SERIES PECL DC CHARACTERISTICS Vccy=5.0 V; VEE= 0.0 V (Note 1.)

0°C 25°C 85°C
Symbol Characteristic Min Typ Max Min Typ Max Min Typ Max | Unit
IEE Power Supply Current 112 134 112 134 112 134 mA
VoH Output HIGH Voltage (Note 2.) 3980 | 4070 | 4160 | 4020 | 4105 | 4190 | 4090 | 4185 | 4280 | mV
VoL Output LOW Voltage (Note 2.) 3050/ -3210-1)1 3370}, 3050 | 3210 | 3370 | 3050 | 3227 | 3405 | mV
VIH Input HIGH Voltage 3830 | 3995 | 4160 | 3870 | 4030 | 4190 | 3940 | 4110 | 4280 | mV
ViL Input LOW Voltage 3050 | 3285 | 3520 | 3050 | 3285 | 3520 | 3050 | 3302 | 3555 | mV
IIH Input HIGH Current 150 150 150 LA
L Input LOW Current 0.5 0.3 0.5 0.25 0.3 0.2 uA

NOTE: Devices are designed to meet the DC specifications shown in the above table, after thermal equilibrium has been established. The
circuit is in a test socket or mounted on a printed circuit board and transverse air flow greater than 500 Ifpm is maintained.

1. Input and output parameters vary 1:1 with Vcc. VEE can vary +0.46 V /—0.06 V.

2. Outputs are terminated through a 50 ohm resistor to Vg2 volts.

10E SERIES NECL DC CHARACTERISTICS Vcy= 0.0 V; VEE=-5.0 V (Note 1.)

0°C 25°C 85°C
Symbol Characteristic Min Typ Max Min Typ Max Min Typ Max | Unit
IEE Power Supply Current 112 134 112 134 112 134 mA
VoH Output HIGH Voltage (Note 2.) —1020 | 930 | -840 | —980 | 895 | 810 | 910 | —815 | —720 mV
VoL Output LOW Voltage (Note 2.) —1950 | -1790 | —1630 [ —1950 | —1790 | —1630 | -1950 | —1773 [ -1595 | mV
VIH Input HIGH Voltage —1170 | —1005 | -840 | 1130 | -970 | -810 | -1060 | —-890 | —720 mV
ViL Input LOW Voltage —1950 | -1715 | —1480 [ —1950 | —1715 | —1480 | -1950 | —1698 | —1445 | mV
IIH Input HIGH Current 150 150 150 LA
IR Input LOW Current 0.5 0.3 05 | 0.065 0.3 0.2 UA

NOTE: Devices are designed to meet the DC specifications shown in the above table, after thermal equilibrium has been established. The
circuit is in a test socket or mounted on a printed circuit board and transverse air flow greater than 500 Ifpm is maintained.

1. Input and output parameters vary 1:1 with Vcc. VEE can vary +0.46 V /—0.06 V.

2. Outputs are terminated through a 50 ohm resistor to Vgc—2 volts.
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100E SERIES PECL DC CHARACTERISTICS Vccy=5.0 V; VEE=0.0V (Note 1.)

0°C 25°C 85°C
Symbol Characteristic Min Typ Max Min Typ Max Min Typ Max | Unit
IEE Power Supply Current 112 134 112 134 129 155 mA
VoH Output HIGH Voltage (Note 2.) 3975 | 4050 | 4120 | 3975 | 4050 | 4120 | 3975 | 4050 | 4120 | mV
VoL Output LOW Voltage (Note 2.) 3190 | 3295 | 3380 | 3190 | 3255 | 3380 | 3190 | 3260 | 3380 | mV
VIH Input HIGH Voltage 3835 | 4050 | 4120 | 3835 | 4120 | 4120 | 3835 | 4120 | 4120 mV
ViL Input LOW Voltage 3190 | 3300 | 3525 | 3190 | 3525 | 3525 | 3190 | 3525 | 3525 | mV
IIH Input HIGH Current 150 150 150 A
L Input LOW Current 0.5 0.3 0.5 0.25 0.5 0.2 A

NOTE: Devices are designed to meet the DC specifications shown in the above table, after thermal equilibrium has been established. The
circuit is in a test socket or mounted on a printed circuit board and transverse air flow greater than 500 Ifpm is maintained.

1. Input and output parameters vary 1:1 with Vcc. VEE can vary +0.46 V/-0.8 V.

2. Outputs are terminated through a 50 ohm resistor to Vgc—2 volts.

100E SERIES NECL DC CHARACTERISTICS Vicy=0.0 V; VEE=-5.0 V (Note 1.)

0°C 25°C 85°C
Symbol Characteristic Min Typ Max Min Typ Max Min Typ Max | Unit
IEE Power Supply Current 112 134 112 134 129 155 mA
VoH Output HIGH Voltage (Note 2.) —1025 | 950 | —880 |—1025 | 950 | —880 |[-1025 | —950 | —880 mV
VoL Output LOW Voltage (Note 2.) —1810 | -1705 | —1620 | —1810 | —1745 | —1620 | -1810 | —1740 [ -1620 | mV
VIH Input HIGH Voltage -1165 | 950 | 880 | —1165 | -880 | —880 | —1165 | —-880 | —880 mV
ViL Input LOW Voltage —1810 | 1700 | —1475 | —1810 | —1475 | —1475 | 1810 | —1475 | —1475 | mV
IIH Input HIGH Current 150 150 150 A
L Input LOW Current 0.5 0.3 0.5 0.25 0.5 0.2 A

NOTE: Devices are designed to meet the DC specifications shown in the above table, after thermal equilibrium has been established. The
circuit is in a test socket or mounted on a printed circuit board and transverse air flow greater than 500 Ifpm is maintained.

1. Input and output parameters vary 1:1 with Vcc. VEE can vary +0.46 V/-0.8 V.

2. Outputs are terminated through a 50 ohm resistor to Vgc—2 volts.
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AC CHARACTERISTICS Vccyx=5.0V; VEE=0.0V or Voox= 0.0 V; VEE=-5.0 V (Note 1.)

0°C 25°C 85°C
Symbol Characteristic Min Typ Max Min Typ Max Min Typ Max | Unit
fMAX Maximum Toggle Frequency TBD TBD TBD GHz
tPLH Propagation Delay to Output ps
tPHL Bto P1, P2, P3, P4 | 350 700 | 1000 | 350 700 | 1000 | 350 700 | 1000
BtoP5| 400 775 | 1150 | 400 775 | 1150 | 400 775 | 1150
EV/OD, BPAR to PGEN | 350 650 850 350 650 850 350 650 850
Bto PGEN | 600 | 1000 | 1450 | 600 | 1000 | 1450 [ 600 | 1000 | 1450
CLK to PARERR | 300 550 850 300 550 850 300 550 850
ts Setup Time ps
SHIFT | 400 150 400 150 400 150
S-IN | 300 50 300 50 300 50
HOLD | 750 350 750 350 750 350
EN| 500 250 500 250 500 250
EV/OD | 1300 | 850 1300 | 850 1300 | 850
BPAR | 1300 | 850 1300 | 850 1300 | 850
B | 1700 | 1100 1700 | 1100 1700 | 1100
th Hold Time ps
SHIFT | 200 | —150 200 | —-150 200 | —-150
S-IN| 300 | —-50 300 | —50 300 | —-50
HOLD | 100 | -350 100 | —-350 100 | —350
EN| 100 |-250 100 | —250 100 | —250
EV/OD | -200 | —850 —200 | —850 —200 | -850
BPAR | —200 | —850 —200 | —850 —200 | -850
B | -300 | -1100 —300 | -1100 —300 [-1100
tUTTER | Cycle—to—Cycle Jitter TBD TBD TBD ps
ty Rise/Fall Times ps
t (20 - 80%) 300 700 | 1100 | 300 700 | 1100 | 300 700 | 1100

1. 10 Series: VEg can vary +0.46 V /-0.06 V.
100 Series: VEE can vary +0.46 V/-0.8 V.
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r— a r— - A
290 —>0>
| Driver | | Receiver |
| Device | Device |
| E Qb > | E Db > |
| R, |
50Q 50 Q
VT

Vi1 = Vec-20vV

Figure 1. Typical Termination for Output Driver and Device Evaluation
(See Application Note AND8020 — Termination of ECL Logic Devices.)
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5V ECL Programmable
Delay Chip

The MCI10E/100E195 is a programmable delay chip (PDC)
designed primarily for clock de-skewing and timing adjustment. It
provides variable delay of a differential ECL input transition.

The delay section consists of a chain of gates organized as shown in
the logic symbol. The first two delay elements feature gates that have
been modified to have delays 1.25 and 1.5 times the basic gate delay of
approximately 80 ps. These two elements provide the E195 with a
digitally-selectable resolution of approximately 20 ps. The required
device delay is selected by the seven address inputs D[0:6], which are
latched on chip by a high signal on the latch enable (LEN) control.

Because the delay programmability of the E195 is achieved by
purely differential ECL gate delays the device will operate at
frequencies of >1.0 GHz while maintaining over 600 mV of output
swing.

The E195 thus offers very fine resolution, at very high frequencies,
that is selectable entirely from a digital input allowing for very
accurate system clock timing.

An eighth latched input, D7, is provided for cascading multiple
PDC’s for increased programmable range. The cascade logic allows
full control of multiple PDC’s, at the expense of only a single added
line to the data bus for each additional PDC, without the need for any
external gating.

The VBB pin, an internally generated voltage supply, is available to
this device only. For single-ended input conditions, the unused
differential input is connected to VBB as a switching reference voltage.
VBB may also rebias AC coupled inputs. When used, decouple VBB
and Vc via a 0.01 uF capacitor and limit current sourcing or sinking
to 0.5 mA. When not used, VBB should be left open.

The 100 Series contains temperature compensation.

® 2.0 ns Worst Case Delay Range

e =2( ps/Delay Step Resolution

® >1.0 GHz Bandwidth

® On Chip Cascade Circuitry

® PECL Mode Operating Range: Vcc=42Vt0 5.7V
with VEE=0V

e NECL Mode Operating Range: Vcc=0V
with VEE=—4.2Vto-5.7V

® [Internal Input Pulldown Resistors

® ESD Protection: > 2 KV HBM, > 200 V MM

® Meets or Exceeds JEDEC Spec EIA/JESD78 IC Latchup Test

® Moisture Sensitivity Level 1
For Additional Information, see Application Note AND8003/D

® Flammability Rating: UL-94 code V-0 @ 1/8”,
Oxygen Index 28 to 34

® Transistor Count = 368 devices

© Semiconductor Components Industries, LLC, 2000 171
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LOGIC DIAGRAM AND PINOUT ASSIGNMENT

D2 D3 D4 D5 D6 D7 NC
1 M i i 1 -~

25 24 23 22 20 20 19
D1 []26 18[] NC
Do []e7 17[] NC
LEN []28 16]] vee
VEE []1 15[] Vcco
Pinout:28-Lead PLCC
IN [ 2 (Top View) 14:| Q
IN[]3 13[] Q
VBB |: 4 12 :| Vcco
11

=

&

2
SETMIN[ | o
sETMAX[ | ©

cASCADE[ |3
CASCADE_|

* All Vo and Voo pins are tied together on the die.

Warning: All Vo, Vcco, and VEE pins must be externally
connected to Power Supply to guarantee proper operation.

PIN DESCRIPTION

PIN FUNCTION
IN/IN ECL Signal Input
EN ECL Input Enable
D[0:7] ECL Mux Select Inputs
QQ ECL Signal Output
LEN ECL Latch Enable
SET MIN ECL Min Delay Set
SET MAX ECL Max Delay Set
CASCADE, CASCADE | ECL Cascade Signal
VBB Reference Voltage Output
Vce, Veco Positive Supply
VEE Negative Supply
NC No Connect

LOGIC DIAGRAM - SIMPLIFIED

LEN
SET MIN
SET MAX

7 BIT LATCH

CASCADE|

wy\i CASCADE
CASCADE

DO D1 D2 D3 D4 D5

* DELAYS ARE 25% OR 50% LONGER THAN
STANDARD (STANDARD =~ 80 PS)

D6 D7
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MAXIMUM RATINGS (Note 1.)

Symbol Parameter Condition 1 Condition 2 Rating Units
\ele PECL Mode Power Supply VEE=0V 8 Vv
VEE NECL Mode Power Supply Vec=0V -8 \
\ PECL Mode Input Voltage VEE=0V Vi< Vce 6 Vv
NECL Mode Input Voltage Vcec=0V V| > VEE -6 \
lout Output Current Continuous 50 mA
Surge 100 mA
IBB VR Sink/Source +05 mA
TA Operating Temperature Range 0to +85 °C
Tstg Storage Temperature Range —65 to +150 °C
0JA Thermal Resistance (Junction to Ambient) 0 LFPM 28 PLCC 63.5 °C/W
500 LFPM 28 PLCC 43.5 °C/W
6JC Thermal Resistance (Junction to Case) std bd 28 PLCC 22 to 26 °C/W
VEE PECL Operating Range 42t05.7 Vv
NECL Operating Range -5.7t0-4.2 Vv
Tsol Wave Solder <2 to 3sec @ 248°C 265 °C

1. Maximum Ratings are those values beyond which device damage may occur.
10E SERIES PECL DC CHARACTERISTICS Vcoy= 5.0 V; VEE= 0.0 V (Note 1.)

0°C 25°C 85°C
Symbol Characteristic Min Typ Max Min Typ Max Min Typ Max | Unit
IEE Power Supply Current 130 156 130 156 130 156 mA
VoH Output HIGH Voltage (Note 2.) 3980 | 4070 | 4160 | 4020 | 4105 | 4190 | 4090 | 4185 | 4280 mvV
VoL Output LOW Voltage (Note 2.) 3050 | 3210 | 3370 | 3050 | 3210 | 3370 | 3050 | 3227 | 3405 mV
ViH Input HIGH Voltage (Single Ended) 3830 | 3995 | 4160 | 3870 | 4030 | 4190 | 3940 | 4110 | 4280 mvV
ViL Input LOW Voltage (Single Ended) 3050 | 3285 | 3520 | 3050 | 3285 | 3520 | 3050 | 3302 | 3555 mV
VBB Output Voltage Reference 3162 3.63,], 3.65 375 | 3.69 3.81 \
ViHCcMR | Input HIGH Voltage Common Mode TBD TBD TBD \Y
Range (Differential) (Note 3.)
IIH Input HIGH Current 150 150 150 A
L Input LOW Current 0.5 0.3 0.5 0.25 0.3 0.2 uA

NOTE: Devices are designed to meet the DC specifications shown in the above table, after thermal equilibrium has been established. The
circuit is in a test socket or mounted on a printed circuit board and transverse air flow greater than 500 Ifpm is maintained.

1. Input and output parameters vary 1:1 with Vcc. VEE can vary +0.46 V /—0.06 V.

2. Outputs are terminated through a 50 ohm resistor to Vgc—2 volts.

3. VIHCMR min varies 1:1 with VEg, max varies 1:1 with V.

10E SERIES NECL DC CHARACTERISTICS Vcy= 0.0 V; VEE=-5.0 V (Note 1.)

0°C 25°C 85°C
Symbol Characteristic Min Typ Max Min Typ Max Min Typ Max | Unit
IEE Power Supply Current 130 156 130 156 130 156 mA
VoH Output HIGH Voltage (Note 2.) —1020 | 930 | -840 | 980 | 895 | 810 | 910 | 815 [ =720 | mV
VoL Output LOW Voltage (Note 2.) —1950 | —1790 | —1630 [ —1950 | —1790 | —1630 [ 1950 | —1773 [ -1595 | mV
ViH Input HIGH Voltage (Single Ended) —1170 | —1005 | -840 | —1130 | -970 | —810 | —1060 | -890 | —720 | mV
ViL Input LOW Voltage (Single Ended) —1950 | -1715 | —1480 [ —1950 | —1715 | —1480 | —1950 | —1698 | —1445 | mV
VBB Output Voltage Reference -1.38 -1.37 | -1.35 -1.25 | -1.31 -1.19 \
VIHCMR | Input HIGH Voltage Common Mode TBD TBD TBD Vv
Range (Differential) (Note 3.)
IIH Input HIGH Current 150 150 150 uA
IR Input LOW Current 0.5 0.3 05 | 0.065 0.3 0.2 uA

NOTE: Devices are designed to meet the DC specifications shown in the above table, after thermal equilibrium has been established. The
circuit is in a test socket or mounted on a printed circuit board and transverse air flow greater than 500 Ifpm is maintained.

1. Input and output parameters vary 1:1 with Vcc. VEE can vary +0.46 V/-0.06 V.

2. Outputs are terminated through a 50 ohm resistor to Vgc—2 volts.

3. VIHCMR min varies 1:1 with VEg, max varies 1:1 with Vcc.
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100E SERIES PECL DC CHARACTERISTICS Vccy=5.0 V; VEE=0.0V (Note 1.)

0°C 25°C 85°C
Symbol Characteristic Min Typ Max Min Typ Max Min Typ Max | Unit
IEE Power Supply Current 130 156 130 156 150 179 mA
VoH Output HIGH Voltage (Note 2.) 3975 | 4050 | 4120 | 3975 | 4050 | 4120 | 3975 | 4050 | 4120 mvV
VoL Output LOW Voltage (Note 2.) 3190 | 3295 | 3380 | 3190 | 3255 | 3380 | 3190 | 3260 | 3380 mV
VIH Input HIGH Voltage (Single Ended) 3835 | 4050 | 4120 | 3835 | 4120 | 4120 | 3835 | 4120 | 4120 mV
VIL Input LOW Voltage (Single Ended) 3190 | 3300 | 3525 | 3190 | 3525 | 3525 | 3190 | 3525 | 3525 mV
VBB Output Voltage Reference 3.62 374 | 3.62 374 | 3.62 3.74
VIHCMR | Input HIGH Voltage Common Mode TBD TBD TBD

Range (Differential) (Note 3.)

IIH Input HIGH Current 150 150 150 UA
L Input LOW Current 0.5 0.3 0.5 0.25 05 0.2 uA

NOTE: Devices are designed to meet the DC specifications shown in the above table, after thermal equilibrium has been established. The
circuit is in a test socket or mounted on a printed circuit board and transverse air flow greater than 500 Ifpm is maintained.

1. Input and output parameters vary 1:1 with Vcc. VEE can vary +0.46 V/-0.8 V.

2. Outputs are terminated through a 50 ohm resistor to Vgc—2 volts.

3. VIHCMR min varies 1:1 with VEg, max varies 1:1 with Vg .

100E SERIES NECL DC CHARACTERISTICS Vgcy=0.0 V; VEE=-5.0 V (Note 1.)

0°C 25°C 85°C
Symbol Characteristic Min Typ Max Min Typ Max Min Typ Max Unit
IEE Power Supply Current 130 156 130 156 150 179 mA
VOH Output HIGH Voltage (Note 2.) —1025 | 950 | -880 |-1025 | —950 | —880 |-1025 | —950 | —880 mvV
VoL Output LOW Voltage (Note 2.) -1810 | =1705:|,+1620 | —1810 | 1745 | —1620 | —1810 | 1740 [ —1620 | mV
VIH Input HIGH Voltage (Single Ended) -1165 | -950 | -880 | —1165 | -880 | —880 | —-1165 | —880 | —880 mV
VIL Input LOW Voltage (Single Ended) —1810 | —1700 | —1475 | —1810 | —1475 | —1475 | —1810 | —1475 [ 1475 | mV
VBB Output Voltage Reference -1.38 -1.26 | -1.38 -1.26 | —1.38 -1.26
VIHCMR | Input HIGH Voltage Common Mode TBD TBD TBD Vv
Range (Differential) (Note 3.)

IIH Input HIGH Current 150 150 150 UA
L Input LOW Current 0.5 0.3 0.5 0.25 0.5 0.2 uA

NOTE: Devices are designed to meet the DC specifications shown in the above table, after thermal equilibrium has been established. The
circuit is in a test socket or mounted on a printed circuit board and transverse air flow greater than 500 Ifpm is maintained.

1. Input and output parameters vary 1:1 with Vcc. VEE can vary +0.46 V/-0.8 V.

2. Outputs are terminated through a 50 ohm resistor to Vgc—2 volts.

3. VIHCMR min varies 1:1 with VEE, max varies 1:1 with V.
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AC CHARACTERISTICS Vccyx=5.0V; VEE=0.0V or Voox= 0.0 V; VEE=-5.0 V (Note 1.)

0°C 25°C 85°C
Symbol Characteristic Min Typ Max Min Typ Max Min Typ Max | Unit
fMAX Maximum Toggle Frequency >1.0 GHz
tPLH Propagation Delay ps
tPHL INtoQ; Tap=0 1210 | 1360 | 1510 | 1240 | 1390 | 1540 | 1440 | 1590 | 1765

IN to Q; Tap = 127 3200 | 3570 | 3970 | 3270 | 3630 | 4030 | 3885 | 4270 | 4710
ENtoQ; Tap=0 1250 | 1450 | 1650 | 1275 | 1475 | 1675 | 1350 | 1650 | 1950
D7 to CASCADE 300 450 700 300 450 700 300 450 700

tRANGE | Programmable Range ps
tpp (Max) — tpp (min) 2000 | 2175 2050 | 2240 2375 | 2580
At Step Delay (Note 7.) ps
DO High 17 17.5 21
D1 High 34 35 42
D2 High 55 68 105 55 70 105 65 84 120
D3 High 115 136 180 115 140 180 140 168 205

D4 High 250 272 325 250 280 325 305 336 380
D5 High 505 544 620 515 560 620 620 672 740
D6 High 1000 | 1088 | 1190 | 1030 | 1120 | 1220 | 1240 | 1344 | 1450

Lin Linearity (Note 8.) D1 DO D1 DO D1 DO
tSKEW Duty Cycle Skew ps
tPHL—tPLH (Note 2.) +30 +30 +30
tUITTER | Cycle—to—Cycle Jitter TBD TBD TBD ps
ts Setup Time ps
D to LEN 200 0 200 0 200 0
_Dto IN (Note 3.) 800 800 800
EN to IN (Note 4.) 200 200 200
th Hold Time ps
__LENtoD 500 250 500 250 500 250
IN to EN (Note 5.) 0 0 0
R Release Time - ps
EN to IN (Note 6.) 300 300 300
SET MAX to LEN 800 800 800
SET MIN to LEN 800 800 800
tiit Jitter (Note 9.) <5.0 <5.0 <5.0 ps
tr Output Rise/Fall Time ps
tf 20-80% (Q) 125 225 325 125 225 325 125 225 325

20-80% (CASCADE) 300 450 650 300 450 650 300 450 650

Hwd

. 10 Series: VEg can vary +0.46 V /-0.06 V.

100 Series: VEE can vary +0.46 V /0.8 V.

Duty cycle skew guaranteed only for differential operation measured from the cross point of the input to the cross point of the output.
This setup time defines the amount of time prior to the input signal the delay tap of the device must be set.

This setup time is the minimum time that EN must be asserted prior to the next transition of IN/IN to prevent an output response greater than
+75 mV to that IN/IN transition.

This hold time is the minimum time that EN must remain asserted after a negative going IN or positive going IN to prevent an output response
greater than £75 mV to that IN/IN transition.

This release time is the minimum time that EN must be deasserted prior to the next IN/IN transition to ensure an output response that meets
the specified IN to Q propagation delay and transition times.

Specification limits represent the amount of delay added with the assertion of each individual delay control pin. The various combinations
of asserted delay control inputs will typically realize DO resolution steps across the specified programmable range.

The linearity specification guarantees to which delay control input the programmable steps will be monotonic (i.e. increasing delay steps for
increasing binary counts on the control inputs Dn). Typically the device will be monotonic to the DO input, however under worst case conditions
and process variation, delays could decrease slightly with increasing binary counts when the DO input is the LSB. With the D1 input as the
LSB the device is guaranteed to be monotonic over all specified environmental conditions and process variation.

The jitter of the device is less than what can be measured without resorting to very tedious and specialized measurement techniques.
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ADDRESS BUS (A0-A6)

1 el | I o |
a8 3885 a8 38885
L{{D1 i D1 i
—]Do DO
0 E195 v ; 0 E195 v %
LEN Chip #1 ce LEN Chip #2 cc
OVee Veeoll Ovee Veeofl
IN QF——-|N H—
INPUT _ _ - _ OUTPUT
IN W oW Qf——]IN Wwojw o=
z 2212 £ 222
Oves S = 5 [S Vecop Oves S = 5(S Veco[l
— - @ » = = W
= W W << << ‘Z w w << |<<
W o »n O o W o o OO

Figure 1. Cascading Interconnect Architecture

Cascading Multiple E195’s

To increase the programmable range of the E195 internal
cascade circuitry has been included. This circuitry allows for
the cascading of multiple E195’s without the need for any
external gating. Furthermore this capability requires only
one more address line per added E195. Obviously cascading
multiple PDC’s will result in a larger programmable range
however this increase is at the expense of a longer minimum
delay.

Figure 1 illustrates the interconnect scheme for cascading
two E195’s. As can be seen, this scheme can easily be
expanded for larger E195 chains. The D7 input of the E195
is the cascade control pin. With the interconnect scheme of
Figure 1 when D7 is asserted it signals the need for a larger
programmable range than is achievable with a single device.

An expansion of the latch section of the block diagram is
pictured below. Use of this diagram will simplify the
explanation of how the cascade circuitry works. When D7
of chip #1 above is low the cascade output will also be low
while the cascade bar output will be a logical high. In this
condition the SET MIN pin of chip #2 will be asserted and
thus all of the latches of chip #2 will be reset and the device
will be set at its minimum delay. Since the RESET and SET
inputs of the latches are overriding any changes on the
A0-AG6 address bus will not affect the operation of chip #2.

TO SELECT MULTIPLEXER:

S

Chip #1 on the other hand will have both SET MIN and
SET MAX de-asserted so that its delay will be controlled
entirely by the address bus AO-A6. If the delay needed is
greater than can be achieved with 31.75 gate delays
(1111111 on the AO—-A6 address bus) D7 will be asserted to
signal the need to cascade the delay to the next E195 device.
When D7 is asserted the SET MIN pin of chip #2 will be
de-asserted and the delay will be controlled by the AO-A6
address bus. Chip #1 on the other hand will have its SET
MAX pin asserted resulting in the device delay to be
independent of the AO—A6 address bus.

When the SET MAX pin of chip #1 is asserted the DO and
D1 latches will be reset while the rest of the latches will be
set. In addition, to maintain monotonicity an additional gate
delay is selected in the cascade circuitry. As a result when D7
of chip #1 is asserted the delay increases from 31.75 gates
to 32 gates. A 32 gate delay is the maximum delay setting for
the E195.

To expand this cascading scheme to more devices one
simply needs to connect the D7 input and CASCADE
outputs of the current most significant E195 to the new most
significant E195 in the same manner as pictured in Figure 1.
The only addition to the logic is the increase of one line to
the address bus for cascade control of the second PDC.

BITO BIT 1 BIT2 BIT3

BIT 4

BIT5 BIT6 BIT7

1)
| o) 2l

DO Qo D1 Q1 D2 Q2 D3 Q3

LEN
Reset Reset

LEN
Reset Reset

LEN
Reset Reset

LEN
Reset Reset

D4

LEN

Reset Reset

| ) =l

CASCADE
CASCADE

Q4 D5 Q5 D7

-y

Dé Q8| Q7

LEN
Reset Reset

LEN
Reset Reset

LEN
Reset Reset

SET MIN
SET MAX

Figure 2. Expansion of the Latch Section of the E195 Block Diagram
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PROPAGATION DELAY (ps)

MC10E195, MC100E195
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Figure 3. Change in Delay vs. Change in Figure 4. Delay vs. Temperature (Fixed Path)
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Figure 5. Delay vs. Temperature (Max. Delay). Figure 6. 100E195 Temperature Effects on
Delay.
88 3900
/
84 3400 v
/ o '/
80 —_
) & 2900 ///
76 ~ z -
~ o ,/
L~ Q 2400 7
72 = /
7 <
68 l—T" 1900
//
64 1400 4
0O 10 20 30 40 50 60 70 80 90 100 0 20 40 60 80 100 120

Temperature (°C)

Figure 7. Delay vs. Temperature (Per Gate).

Tap Selection

Figure 8. E195 Delay Linearity.
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Vi1 = Vec-20vV

Figure 9. Typical Termination for Output Driver and Device Evaluation
(See Application Note AND8020 — Termination of ECL Logic Devices.)
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5V ECL Programmable
Delay Chip

The MCI10E/100E196 is a programmable delay chip (PDC)

designed primarily for very accurate differential ECL input edge ON Semiconductor™
placement applications.

The delay section consists of a chain of gates and a linear ramp delay http://onsemi.com
adjust organized as shown in the logic symbol. The first two delay
elements feature gates that have been modified to have delays 1.25 and MARKING
1.5 times the basic gate delay of approximately 80 ps. These two DIAGRAMS
elements provide the E196 with a digitally-selectable resolution of oooooon
approximately 20 ps. The required device delay is selected by the E g
seven address inputs D[0:6], which are latched on chip by a high signal \ ,~~,’i"/ g MCT10E196FN |
on the latch enable (LEN) control. n%d i 5 AwLyyww £

The FTUNE input takes an analog voltage and applies it to an E g
internal linear ramp for reducing the 20 ps L.S.B. minimum resolution
still further. The FTUNE input is what differentiates the E196 from the PLCC-28 Togq
E195. FN SUFFIX

. . . . . . CASE 776

An eighth latched input, D7, is provided for cascading multiple noooono

PDC'’s for increased programmable range. The cascade logic allows . g H
. s . A = Assembly Location O ul

full control of multiple PDC’s, at the expense of only a single added WL = Wafer Lot g MC100E196FNp
line to the dgta bus for each additional PDC, without the need for any YY = Year E AWLYYWW g
external gating. WW = Work Week g il

The VBB pin, an internally generated voltage supply, is available to | S 2
this device only. For single-ended input conditions, the unused _Wz?im
differential input is connected to VBB as a switching reference voltage.
VBB may also rebias AC coupled inputs. When used, decouple VBB
and Vc( via a 0.01 uF capacitor and limit current sourcing or sinking
to 0.5 mA. When not used, VBB should be left open. ORDERING INFORMATION

The 100 Series contains temperature compensation. Device Package Shipping
® 2.0 ns Worst Case Delay Range MC10E196FN PLCC—28 | 37 Units/Rail

¢ =20 ps/Delay Step Resolution MC10E196FNR2 | PLCC-28 | 500 Units/Reel

® Linear Input for Tighter Resolution
® >1.0 GHz Bandwidth
® On Chip Cascade Circuitry
® PECL Mode Operating Range: Vcc=42Vt0 5.7V
with VEE=0V
e NECL Mode Operating Range: Vcc=0V
with VEE=—4.2Vto-5.7V
® Internal Input Pulldown Resistors
e ESD Protection: > 1 KV HBM, > 75V MM
® Meets or Exceeds JEDEC Spec EIA/JESD78 IC Latchup Test

® Moisture Sensitivity Level 1
For Additional Information, see Application Note AND8003/D

® Flammability Rating: UL-94 code V-0 @ 1/8”,
Oxygen Index 28 to 34

® Transistor Count = 425 devices

MC100E196FN PLCC-28 37 Units/Rail

MC100E196FNR2 | PLCC-28 500 Units/Reel

www.DataSheetdU.com
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LOGIC DIAGRAM AND PINOUT ASSIGNMENT

MC10E196, MC100E196

PIN DESCRIPTION

FUNCTION

P2 D3 D4 D5 D6 D7 NC PIN
I s Y s S s sy N oy N |
25 24 23 2 20 2 19 N
o1 26 18 [] FTUNE ININ
EN
Do L7 17 [ NC D[0:7]
Len ({28 16 J Vee Q@
vee O Pinout: 28-Lead PLCC 7y LEN
(Top View)
N[5 14:|Q SET MIN
_ ~ SET MAX
IN [{3 13010
CASCADE
VBBI: 4 12 :l VCCO FTUNE
e s e s e VBB
NC NC EN S £ 2 Ve, Veco
b5 3 v
o & S EE
NC

ECL Signal Input

ECL Input Enable (H Forces Q Low)
ECL Mux Select Inputs
ECL Signal Output

ECL Latch Enable

ECL Min Delay Set

ECL Max Delay Set

ECL Cascade Signal

ECL Linear Voltage Input
Reference Voltage Output
Positive Supply

Negative Supply

No Connect

* All Vo and Voo pins are tied together on the die.

Warning: All Vo, Vcco, and VEE pins must be externally
connected to Power Supply to guarantee proper operation.

LOGIC DIAGRAM — SIMPLIFIED

7 BIT LATCH

LINEAR
RAMP

CASCADE

wy\i CASCADE
CASCADE

DO D1 D2 D3 D4 D5 D6

* DELAYS ARE 25% OR 50% LONGER THAN
STANDARD (STANDARD =~ 80 PS)

http://onsemi.com
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MC10E196, MC100E196

MAXIMUM RATINGS (Note 1.)

Symbol Parameter Condition 1 Condition 2 Rating Units
\ele PECL Mode Power Supply VEE=0V 8 Vv
VEE NECL Mode Power Supply Vec=0V -8 \
\ PECL Mode Input Voltage VEE=0V Vi< Vce 6 Vv
NECL Mode Input Voltage Vcec=0V V| > VEE -6 \
lout Output Current Continuous 50 mA
Surge 100 mA
IBB VR Sink/Source +05 mA
TA Operating Temperature Range 0to +85 °C
Tstg Storage Temperature Range —65 to +150 °C
0JA Thermal Resistance (Junction to Ambient) 0 LFPM 28 PLCC 63.5 °C/W
500 LFPM 28 PLCC 43.5 °C/W
6JC Thermal Resistance (Junction to Case) std bd 28 PLCC 22 to 26 °C/W
VEE PECL Operating Range 42t05.7 Vv
NECL Operating Range -5.7t0-4.2 Vv
Tsol Wave Solder <2 to 3sec @ 248°C 265 °C

1. Maximum Ratings are those values beyond which device damage may occur.
10E SERIES PECL DC CHARACTERISTICS Vcoy= 5.0 V; VEE= 0.0 V (Note 1.)

0°C 25°C 85°C
Symbol Characteristic Min Typ Max Min Typ Max Min Typ Max | Unit
IEE Power Supply Current 130 156 130 156 130 156 mA
VoH Output HIGH Voltage (Note 2.) 3980 | 4070 | 4160 | 4020 | 4105 | 4190 | 4090 | 4185 | 4280 mvV
VoL Output LOW Voltage (Note 2.) 3050 | 3210 | 3370 | 3050 | 3210 | 3370 | 3050 | 3227 | 3405 mV
ViH Input HIGH Voltage (Single Ended) 3830 | 3995 | 4160 | 3870 | 4030 | 4190 | 3940 | 4110 | 4280 mvV
ViL Input LOW Voltage (Single Ended) 3050 | 3285 | 3520 | 3050 | 3285 | 3520 | 3050 | 3302 | 3555 mV
VBB Output Voltage Reference 3162 3.63,], 3.65 375 | 3.69 3.81 \
ViHCcMR | Input HIGH Voltage Common Mode TBD TBD TBD \Y
Range (Differential) (Note 3.)
IIH Input HIGH Current 150 150 150 A
L Input LOW Current 0.5 0.3 0.5 0.25 0.3 0.2 uA

NOTE: Devices are designed to meet the DC specifications shown in the above table, after thermal equilibrium has been established. The
circuit is in a test socket or mounted on a printed circuit board and transverse air flow greater than 500 Ifpm is maintained.

1. Input and output parameters vary 1:1 with Vcc. VEE can vary +0.46 V /—0.06 V.

2. Outputs are terminated through a 50 ohm resistor to Vgc—2 volts.

3. VIHCMR min varies 1:1 with VEg, max varies 1:1 with V.

10E SERIES NECL DC CHARACTERISTICS Vcy= 0.0 V; VEE=-5.0 V (Note 1.)

0°C 25°C 85°C
Symbol Characteristic Min Typ Max Min Typ Max Min Typ Max | Unit
IEE Power Supply Current 130 156 130 156 130 156 mA
VoH Output HIGH Voltage (Note 2.) —1020 | 930 | -840 | 980 | 895 | 810 | 910 | 815 [ =720 | mV
VoL Output LOW Voltage (Note 2.) —1950 | —1790 | —1630 [ —1950 | —1790 | —1630 [ 1950 | —1773 [ -1595 | mV
ViH Input HIGH Voltage (Single Ended) —1170 | —1005 | -840 | —1130 | -970 | —810 | —1060 | -890 | —720 | mV
ViL Input LOW Voltage (Single Ended) —1950 | -1715 | —1480 [ —1950 | —1715 | —1480 | —1950 | —1698 | —1445 | mV
VBB Output Voltage Reference -1.38 -1.37 | -1.35 -1.25 | -1.31 -1.19 \
VIHCMR | Input HIGH Voltage Common Mode TBD TBD TBD Vv
Range (Differential) (Note 3.)
IIH Input HIGH Current 150 150 150 uA
IR Input LOW Current 0.5 0.3 05 | 0.065 0.3 0.2 uA

NOTE: Devices are designed to meet the DC specifications shown in the above table, after thermal equilibrium has been established. The
circuit is in a test socket or mounted on a printed circuit board and transverse air flow greater than 500 Ifpm is maintained.

1. Input and output parameters vary 1:1 with Vcc. VEE can vary +0.46 V/-0.06 V.

2. Outputs are terminated through a 50 ohm resistor to Vgc—2 volts.

3. VIHCMR min varies 1:1 with VEg, max varies 1:1 with Vcc.
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100E SERIES PECL DC CHARACTERISTICS Vccy=5.0 V; VEE=0.0V (Note 1.)

0°C 25°C 85°C
Symbol Characteristic Min Typ Max Min Typ Max Min Typ Max | Unit
IEE Power Supply Current 130 156 130 156 150 179 mA
VoH Output HIGH Voltage (Note 2.) 3975 | 4050 | 4120 | 3975 | 4050 | 4120 | 3975 | 4050 | 4120 mvV
VoL Output LOW Voltage (Note 2.) 3190 | 3295 | 3380 | 3190 | 3255 | 3380 | 3190 | 3260 | 3380 mV
VIH Input HIGH Voltage (Single Ended) 3835 | 4050 | 4120 | 3835 | 4120 | 4120 | 3835 | 4120 | 4120 mV
VIL Input LOW Voltage (Single Ended) 3190 | 3300 | 3525 | 3190 | 3525 | 3525 | 3190 | 3525 | 3525 mV
VBB Output Voltage Reference 3.62 374 | 3.62 374 | 3.62 3.74
VIHCMR | Input HIGH Voltage Common Mode TBD TBD TBD

Range (Differential) (Note 3.)

IIH Input HIGH Current 150 150 150 UA
L Input LOW Current 0.5 0.3 0.5 0.25 05 0.2 uA

NOTE: Devices are designed to meet the DC specifications shown in the above table, after thermal equilibrium has been established. The
circuit is in a test socket or mounted on a printed circuit board and transverse air flow greater than 500 Ifpm is maintained.

1. Input and output parameters vary 1:1 with Vcc. VEE can vary +0.46 V/-0.8 V.

2. Outputs are terminated through a 50 ohm resistor to Vgc—2 volts.

3. VIHCMR min varies 1:1 with VEg, max varies 1:1 with Vg .

100E SERIES NECL DC CHARACTERISTICS Vgcy=0.0 V; VEE=-5.0 V (Note 1.)

0°C 25°C 85°C
Symbol Characteristic Min Typ Max Min Typ Max Min Typ Max Unit
IEE Power Supply Current 130 156 130 156 150 179 mA
VOH Output HIGH Voltage (Note 2.) —1025 | 950 | -880 |-1025 | —950 | —880 |-1025 | —950 | —880 mvV
VoL Output LOW Voltage (Note 2.) -1810 | =1705:|,+1620 | —1810 | 1745 | —1620 | —1810 | 1740 [ —1620 | mV
VIH Input HIGH Voltage (Single Ended) -1165 | -950 | -880 | —1165 | -880 | —880 | —-1165 | —880 | —880 mV
VIL Input LOW Voltage (Single Ended) —1810 | —1700 | —1475 | —1810 | —1475 | —1475 | —1810 | —1475 [ 1475 | mV
VBB Output Voltage Reference -1.38 -1.26 | -1.38 -1.26 | —1.38 -1.26
VIHCMR | Input HIGH Voltage Common Mode TBD TBD TBD Vv
Range (Differential) (Note 3.)

IIH Input HIGH Current 150 150 150 UA
L Input LOW Current 0.5 0.3 0.5 0.25 0.5 0.2 uA

NOTE: Devices are designed to meet the DC specifications shown in the above table, after thermal equilibrium has been established. The
circuit is in a test socket or mounted on a printed circuit board and transverse air flow greater than 500 Ifpm is maintained.

1. Input and output parameters vary 1:1 with Vcc. VEE can vary +0.46 V/-0.8 V.

2. Outputs are terminated through a 50 ohm resistor to Vgc—2 volts.

3. VIHCMR min varies 1:1 with VEE, max varies 1:1 with V.
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AC CHARACTERISTICS Vccyx=5.0V; VEE=0.0V or Voox= 0.0 V; VEE=-5.0 V (Note 1.)

0°C 25°C 85°C
Symbol Characteristic Min Typ Max Min Typ Max Min Typ Max | Unit
fMAX Maximum Toggle Frequency TBD >1.0 TBD GHz
tPLH Propagation Delay ps
tPHL INtoQ; Tap=0 1210 | 1360 | 1510 | 1240 | 1390 | 1540 | 1440 | 1590 | 1765

IN to Q; Tap = 127 3320 | 3570 | 3820 | 3380 | 3630 | 3880 | 3920 | 4270 | 4720
ENtoQ; Tap=0 1250 | 1450 | 1650 | 1275 | 1475 | 1675 | 1350 | 1650 | 1950
D7 to CASCADE 300 450 700 300 450 700 300 450 700

tRANGE | Programmable Range ps
tpp (max) — tpp (min) 2000 | 2175 2050 | 2240 2375 | 2580
At Step Delay (Note 7.) ps
DO High 17 17.5 21
D1 High 34 35 42
D2 High 55 68 105 55 70 105 65 84 120

D3 High 115 136 180 115 140 180 140 168 205
D4 High 250 272 325 250 280 325 305 336 380
D5 High 505 544 620 515 560 620 620 672 740
D6 High 1000 | 1088 | 1190 | 1030 | 1120 | 1220 | 1240 | 1344 | 1450

Lin Linearity (Note 8.) D1 DO D1 DO D1 DO
tSKEW Duty Cycle Skew ps
tPHL—tPLH (Note 2.) +30 +30 +30
tUTTER | Cycle—to—Cycle Jitter TBD TBD TBD ps
ts Setup Time ps
Dto LEN 200 0 200 0 200 0
_DtoIN (Note 3.) 800 800 800
EN to IN (Note 4.) 200 200 200
th Hold Time ps
__LENtoD 500 250 500 250 500 250
IN to EN (Note 5.) 0 0 0
tR Release Time s ps
EN to IN (Note 6.) 300 300 300
SET MAX to LEN 800 800 800
SET MIN to LEN 800 800 800
tiit Jitter (Note 9.) <5.0 <5.0 <5.0 ps
tr Output Rise/Fall Time ps
tf 20-80% (Q) 125 225 325 125 225 325 125 225 325

20-80% (CASCADE) 300 450 650 300 450 650 300 450 650

pwd

. 10 Series: VEg can vary +0.46 V /-0.06 V.

100 Series: VEg can vary +0.46 V/-0.8 V.

Duty cycle skew guaranteed only for differential operation measured from the cross point of the input to the cross point of the output.
This setup time defines the amount of time prior to the input signal the delay tap of the device must be set.

This setup time is the minimum time that EN must be asserted prior to the next transition of IN/IN to prevent an output response greater than
+75 mV to that IN/IN transition.

This hold time is the minimum time that EN must remain asserted after a negative going IN or positive going IN to prevent an output response
greater than +75 mV to that IN/IN transition.

This release time is the minimum time that EN must be de—asserted prior to the next IN/IN transition to ensure an output response that meets
the specified IN to Q propagation delay and transition times.

Specification limits represent the amount of delay added with the assertion of each individual delay control pin. The various combinations
of asserted delay control inputs will typically realize DO resolution steps across the specified programmable range.

The linearity specification guarantees to which delay control input the programmable steps will be monotonic (i.e. increasing delay steps for
increasing binary counts on the control inputs Dn). Typically the device will be monotonic to the DO input, however under worst case conditions
and process variation, delays could decrease slightly with increasing binary counts when the DO input is the LSB. With the D1 input as the
LSB the device is guaranteed to be monotonic over all specified environmental conditions and process variation.

The jitter of the device is less than what can be measured without resorting to very tedious and specialized measurement techniques.

http://onsemi.com
183



MC10E196, MC100E196

ANALOG INPUT CHARACTERISTICS
Ftune = Vcc to VEE

140 100
90 \
12 3

N 80
= N =
£ 0 N St N
z N z UL N
() a
S 8 S 7l N
g |C:> 50 \\
é 60 \\ é 40 \\

N I
§ 40 N § 30 \\
o o L \\
20
L N

20 N 10 ~

0 - ol B

-45 -35 -25 15 -05 -5 4 -3 -2 -1 0

FTUNE VOLTAGE (V) FTUNE VOLTAGE (V)

Propagation Delay versus Ftune Voltage
(100E196)

Propagation Delay versus Ftune Voltage
(10E196)

USING THE FTUNE ANALOG INPUT

The analog FTUNE pin on the E196 device is intended to
add more delay in a tunable gate to enhance the 20 ps
resolution capabilities of the fully digital E195. The level of
resolution obtained is dependent on the number, of
increments applied to the appropriate range on the FTUNE
pin.

To provide this further level of resolution (See Logic
Diagram), the FTUNE pin must be capable of adjusting the
additional delay finer than the 20 ps digital resolution. From
the provided graphs one sees that this requirement is easily
achieved as over the entire FTUNE voltage range a 100 ps
additional delay can be achieved. This extra analog range
ensures that the FTUNE pin will be capable even under
worst case conditions of covering the digital
resolution. Typically the analog input will be driven by an
external DAC to provide a digital control with very fine
analog output steps. The final resolution of the device will
be dependent on the width of the DAC chosen.

To determine the voltage range necessary for the FTUNE
input, the graphs provided should be used. As an example if
a tuning range of 40 ps is selected to cover worst case
conditions and ensure coverage of the digital range, from the
100E196 graph a voltage range of —3.25 V to —4.0 V would
be necessary on the FTUNE pin. Obviously there are
numerous voltage ranges which can be used to cover a given
delay range, users are given the flexibility to determine
which one best fits their designs.

Cascading Multiple E196’s

To increase the programmable range of the E196 internal
cascade circuitry has been included. This circuitry allows for

the cascading of multiple E196’s without the need for any
external gating. Furthermore this capability requires only
one more address line per added E196. Obviously cascading
multiple PDC’s will result in a larger programmable range,
however, this increase is at the expense of a longer minimum
delay.

Figure 1 illustrates the interconnect scheme for
cascading two E196’s. As can be seen, this scheme can
easily be expanded for larger E196 chains. The D7 input of
the E196 is the cascade control pin. With the interconnect
scheme of Figure 1 when D7 is asserted it signals the need
for a larger programmable range than is achievable with a
single device.

An expansion of the latch section of the block diagram is
pictured below. Use of this diagram will simplify the
explanation of how the cascade circuitry works. When D7
of chip #1 above is low the cascade output will also be low
while the cascade bar output will be a logical high. In this
condition the SET MIN pin of chip #2 will be asserted and
thus all of the latches of chip #2 will be reset and the device
will be set at its minimum delay. Since the RESET and SET
inputs of the latches are overriding any changes on the
A0-AG6 address bus will not affect the operation of chip #2.

Chip #1 on the other hand will have both SET MIN and
SET MAX de-asserted so that its delay will be controlled
entirely by the address bus AO—AG6. If the delay needed is
greater than can be achieved with 31.75 gate delays
(1111111 on the AO-A6 address bus) D7 will be asserted to
signal the need to cascade the delay to the next E196 device.
When D7 is asserted the SET MIN pin of chip #2 will be
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de-asserted and the delay will be controlled by the AO-A6
address bus. Chip #1 on the other hand will have its SET
MAX pin asserted resulting in the device delay to be
independent of the AO—A6 address bus.

When the SET MAX pin of chip #1 is asserted the DO and
D1 latches will be reset while the rest of the latches will be
set. In addition, to maintain monotonicity an additional gate
delay is selected in the cascade circuitry. As a result when D7

of chip #1 is asserted the delay increases from 31.75 gates
to 32 gates. A 32 gate delay is the maximum delay setting for
the E196.

When cascading multiple PDC’s it will prove more cost
effective to use a single E196 for the MSB of the chain while
using E195 for the lower order bits. This is due to the fact that
only one fine tune input is needed to further reduce the delay
step resolution.

ADDRESS BUS (A0-A6)

LINEAR
A7 INPUT
| s Y s O e I e Y e N e N | | I o |
N = Yol O N~ N ™ = Yol o I~
[ = = R = = =) [= I = = = R = R =)
L] D1 FTUNE[] D1 FTUNE
—]Dbo ] DO ]
dien E196 Veell dien E196 veeh
Chip #1 cc Chip #2 cc
OVee Veeofl OVee Vecofl
IN Q———-d{|\N =
INPUT = _ — _ OUTPUT
>—| ow o QF——IN ww o>
z32Q,y 2 22y
[ VBB = = OO CCo :l [VBB = = O lo CCO]
— @ N = = QX
= W w < | =z W W < |<
b o »n O Io b »w »w CIo
Figure 1. Cascading Interconnect Architecture
TO SELECT MULTIPLEXERS
I
BITO J BIT 1 J BIT2 J BIT3 J BIT4 J BIT5 J BIT6 BIT7
CASCADE
— DO Qo — D1 Q1 —1 D2 Q2 — D3 Q3 —1 D4 Q4 — D5 Q5 — D6 Q8| — D7 Q7—E
CASCADE
— LEN —LEN — LEN — LEN — LEN — LEN — LEN — LEN
Reset Reset Reset Reset Reset Reset Reset Reset Reset Reset Reset Reset Reset Reset Reset Reset

SET MIN
SET MAX

Figure 2. Expansion of the Latch Section of the E196 Block Diagram
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PROPAGATION DELAY (ps) DELAY VARIATION (ps)

PROPAGATION DELAY (ps)

MC10E196, MC100E196
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Figure 3. Change in Delay vs. Change in Figure 4. Delay vs. Temperature (Fixed Path)
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Figure 5. Delay vs. Temperature (Max. Delay). Figure 6. 100E195 Temperature Effects on
Delay.
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Figure 7. Delay vs. Temperature (Per Gate).

Tap Selection

Figure 8. E195 Delay Linearity.
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r— a r— - A
290 —>0>
| Driver | | Receiver |
| Device | Device |
| E Qb > | E Db > |
| R, |
50Q 50 Q
VT

Vi1 = Vec-20vV

Figure 9. Typical Termination for Output Driver and Device Evaluation
(See Application Note AND8020 — Termination of ECL Logic Devices.)

Resource Reference of Application Notes

AN1404
AN1405
AN1406
AN1503
AN1504
AN1568
AN1596
AN1650
AN1672
AND8001
AND8002
AND8020

ECLInPS Circuit Performance at Non—Standard V|H Levels
ECL Clock Distribution Techniques

Designing with PECL (ECL at +5.0 V)

ECLInPS 1/0 SPICE Modeling Kit

Metastability and the ECLIinPS Family

Interfacing Between LVDS and ECL

ECLinPS Lite Translator ELT Family SPICE I/O Model Kit
Using Wire—OR Ties in ECLInPS Designs

The ECL Translator Guide

Odd Number Counters Design

Marking and Date Codes

Termination of ECL Logic Devices
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Advance Information
5V ECL Data Separator

The MC10E197 is an integrated data separator designed for use in
high speed hard disk drive applications. With data rate capabilities of
up to 50 Mb/s the device is ideally suited for today’s and future
state-of-the-art hard disk designs.

The E197 is typically driven by a pulse detector which reads the
magnetic information from the storage disk and changes it into ECL
pulses. The device is capable of operating on both 2:7 and 1:7 RLL
coding schemes. Note that the E197 does not do any decoding but
rather prepares the disk data for decoding by another device.

For applications with higher data rate needs, such as tape drive
systems, the device accepts an external VCO. The frequency
capability of the integrated VCO is the factor which limits the device
to 50 Mb/s.

A special anti-equivocation circuit has been employed to ensure
timely lock-up when the arriving data and VCO edges are coincident.

Unlike the majority of the devices in the ECLinPS family, the E197
is available in only 10H compatible ECL. The device is available in
the standard 28-lead PLCC.

Since the E197 contains both analog and digital circuitry, separate
supply and ground pins have been provided to minimize noise
coupling inside the device. The device can operate on either standard
negative ECL supplies or, as is more common, on positive-voltage
supplies.

The 100 Series contains temperature compensation.

® 2:7 and 1:7 RLL Format Compatible

® Fully Integrated VCO for 50 Mb/s Operation

e External VCO Input for Higher Operating Frequency

® Anti-equivocation Circuitry to Ensure PLL Lock

® PECL Mode Operating Range: Vcc=4.2V t0 5.7V
with VEE=0V

® NECL Mode Operating Range: Vcc=0V
with VEE=—42Vto-57V

® Internal Input Pulldown Resistors
® ESD Protection: > 1 KV HBM, > 75V MM
® Meets or Exceeds JEDEC Spec EIA/JESD78 IC Latchup Test

® Moisture Sensitivity Level 1
For Additional Information, see Application Note AND8003/D

® Flammability Rating: UL-94 code V-0 @ 1/8”,
Oxygen Index 28 to 34

® Transistor Count = 483 devices

This document contains information on a new product. Specifications and information
herein are subject to change without notice.

© Semiconductor Components Industries, LLC, 2000 188
October, 2000 — Rev. 3

ON Semiconductor™
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ORDERING INFORMATION
Device Package Shipping
MC10E197FN PLCC-28 37 Units/Rail
MC10E197FNR2 | PLCC—28 | 500 Units/Reel
MC100E197FN PLCC-28 37 Units/Rail
MC100E197FNR2 | PLCC—28 | 500 Units/Reel
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PIN DESCRIPTIONS
PIN FUNCTION
REFCLK ECL Reference clock equivalent to one clock cycle per decoding window.
REFCLK ECL Reference clock equivalent to one clock cycle per decoding window.
RDEN ECL Enable data synchronizer when HIGH. When LOW enable the phase/frequency detector steered by REFCLK.
RAWD ECL Data Input to Synchronizer logic.
VCOIN ECL VCO control voltage input
CAP1/CAP2 ECL VCO frequency controlling capacitor inputs
ENVCO ECL VCO select pin. LOW selects the internal VCO and HIGH selects the external VCO input. Pin floats LOW when left open.
EXTVCO ECL External VCO pin selected when ENVCO is HIGH
ACQ ECL Acquisition circuitry select pin. This pin-must be driven HIGH at the end of the data sync field for some sync field types.
TYPE ECL Selects between the two types of commonly used sync fields. When LOW it selects a sync field interspersed with 3
zeroes (2:7 RLL code). When HIGH it selects a sync field interspersed with 2 zeroes (1:7 RLL code).
TEST ECL Input included to initialize the clock flip-flop for test purposes only. Pin should be left open (LOW) in actual application.
PUMPUP ECL Open collector charge pump output for the signal pump
PUMPDN ECL Open collector charge pump output for the reference pump
RSETUP ECL Current setting resistor for the signal pump
RSETDN ECL Current setting resistor for the reference pump
RDATA ECL Synchronized data output
RDCLK ECL Synchronized clock output
Vee, yCCOX, Most positive supply rails. Digital and analog supplies are independent on chip
Vceveo
VEE, VEEVCO Most negative supply rails. Digital and analog supplies are independent on chip
RDEN
LOGIC DIAGRAM
REFCLK PHASE FREQUEN-
CY DETECTOR
CAP1_LC INTERNAL
CAP2 T._| VCO Yoo CHARGE — PUMPUP
VCON — PUMP
DETECTOR|
MUX CURRENT- PUMPDN
EXTVCO SOURCES
e DATA L RseTUP
ENVCO PHASE
RAWD DETECTOR RSETDN
ﬁE ACQUISITION cLoRa RDATA
CIRCUITRY BUFFER [—— RDCLK
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MAXIMUM RATINGS (Note 1.)

Symbol Parameter Condition 1 Condition 2 Rating Units
Vce PECL Mode Power Supply VEE=0V 8 \
VEE NECL Mode Power Supply Vcc=0V -8 \"
\ PECL Mode Input Voltage VEE=0V Vi< Vce 6 \
NECL Mode Input Voltage Vcc=0V V| > VEE -6 \
lout Output Current Continuous 50 mA
Surge 100 mA
TA Operating Temperature Range 0 to +85 °C
Tstg Storage Temperature Range —65 to +150 °C
0JA Thermal Resistance (Junction to Ambient) 0 LFPM 28 PLCC 63.5 °C/W
500 LFPM 28 PLCC 435 °C/W
8Jc Thermal Resistance (Junction to Case) std bd 28 PLCC 22 to 26 °C/W
VEE PECL Operating Range 4.2t05.7 \'
NECL Operating Range -5.7t0-4.2 \
Tsol Wave Solder <2to 3 sec @ 248°C 265 °C

1. Maximum Ratings are those values beyond which device damage may occur.

10E SERIES PECL DC CHARACTERISTICS Vcy= 5.0 V; VEE= 0.0 V (Note 1.)

0°C 25°C 85°C
Symbol Characteristic Min Typ Max Min Typ Max Min Typ Max | Unit
IEE Power Supply Current 90 150 180 90 150 180 90 150 180 mA
VoH Output HIGH Voltage (Note 2.) 3980 | 4070 | 4160 | 4020 | 4105 | 4190 | 4090 | 4185 | 4280 | mV
VoL Output LOW Voltage (Note 2.) 3050 | 3210 | 3370 | 3050 | 3210 | 3370 | 3050 | 3227 | 3405 | mV
VIH Input HIGH Voltage 3830 | 3995 | 4160 | 3870 | 4030 | 4190 | 3940 | 4110 | 4280 | mV
ViL Input LOW Voltage 3050 | 3285 | 3520 | 3050 | 3285 | 3520 | 3050 | 3302 | 3555 | mV
IIH Input HIGH Current 150 150 150 UA
L Input LOW Current 0.5 0.3 0.5 0.25 0.3 0.2 uA

NOTE: Devices are designed to meet the DC specifications shown in the above table, after thermal equilibrium has been established. The
circuit is in a test socket or mounted on a printed circuit board and transverse air flow greater than 500 Ifpm is maintained.

1. Input and output parameters vary 1:1 with Vcc. VEE can vary +0.46 V /-0.06 V.

2. Outputs are terminated through a 50 ohm resistor to Vgc—2 volts.

10E SERIES NECL DC CHARACTERISTICS Vccx= 0.0 V; VEE=-5.0 V (Note 1.)

0°C 25°C 85°C
Symbol Characteristic Min Typ Max Min Typ Max Min Typ Max Unit
IEE Power Supply Current 90 150 180 90 150 180 90 150 180 mA
VOH Output HIGH Voltage (Note 2.) —1020 | 930 | —840 | 980 | 895 | 810 | —910 | 815 | —720 mV
VoL Output LOW Voltage (Note 2.) —1950 | 1790 | —1630 [ —1950 | —1790 | —1630 [ 1950 | —1773 [ -1595 | mV
VIH Input HIGH Voltage —1170 | —1005 | -840 | -1130 | —-970 | -810 | -1060 | —890 | —720 mvV
ViL Input LOW Voltage —1950 | —1715 | —1480 | —1950 | —1715 | —1480 | —1950 | —1698 | —1445 | mV
lIIH Input HIGH Current 150 150 150 uA
L Input LOW Current 0.5 0.3 0.5 | 0.065 0.3 0.2 UA

NOTE: Devices are designed to meet the DC specifications shown in the above table, after thermal equilibrium has been established. The
circuit is in a test socket or mounted on a printed circuit board and transverse air flow greater than 500 Ifpm is maintained.

1. Input and output parameters vary 1:1 with Vcc. VEE can vary +0.46 V/-0.06 V.

2. Outputs are terminated through a 50 ohm resistor to Vgc—2 volts.
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AC CHARACTERISTICS V(ccy=5.0V; VEE=0.0V or Voey= 0.0 V; VEg=-5.0 V (Note 1.)

0°C 25°C 85°C
Symbol Characteristic Min Typ Max Min Typ Max Min Typ Max | Unit
fvco Frequency of the VCO (Note 6.) 150 150 150 MH
z

Tuning Ratio (Note 7.) 1.53 1.87 1.53 1.87 1.53 1.87

tg Time from RDATA Valid to Tvco Tvco Tvco ps
Rising Edge of RDCLK (Notes 5.) - 550 - 500 - 500

tH Time from Rising Edge of RDCLK | Tyco Tvco Tvco ps
to RDATA invalid (Notes 5.)

tskew | Skew Between RDATA and 300 300 300 ps
RDATA

tJITTER | Cycle—to—Cycle Jitter TBD TBD TBD ps

1. VEE canvary +0.46 V/-0.06 V

2. Applies to the input current for each input except VCOIN

3. For a nominal set current of 3.72 mA, the resistor values for RSETUP and RSETDN should be 130£2(0.1%). Assuming no variation between
these two resistors, the current match between the PUMPUP and PUMPDN output signals should be within £3%. ISgT is calculated as (VEg+

1.38v - VBE)/R; where R is RSETUP or RSETDN and a nominal value for VB is 0.85 volts.

Output leakage current of the PUMPUP or PUMPDN output signals when at a LOW level.

Tvco is the period of the VCO.

The VCO frequency determined with VCOIN = VEE + 0.5 volts and using a 10pF tuning capacitor.
The tuning ratio is defined as the ratio of fiyycomAX to FvcomiN Where fycomAX is measured at VCOIN = 1.3 V + VEE and fycOMAX is measured

at VCOIN=2.6 V + VEE.
X RDATA
tH >

Noos

RDATA
RDCLK

RDCLK

_ X

SETUP AND HOLD TIMING DIAGRAMS

1l
P
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APPLICATIONS INFORMATION

General Operation

Operation

The E197 is a phase-locked loop circuit consisting of an
internal VCO, a Data Phase detector with associated
acquisition circuitry, and a Phase/Frequency detector (Figure
1). In addition, an enable pin(ENVCO) is provided to disable
the internal VCO and enable the external VCO input. Hence,
the user has the option of supplying the VCO signal.

The E197 contains two phase detectors: a data phase
detector for synchronizing to the non-periodic pulses in the
read data stream during the data read mode of operation, and
a phase/ frequency detector for frequency (and phase) locking
to an external reference clock during the “idle” mode of
operation. The read enable (RDEN) pin muxes between these
two detectors.

Data Read Mode

The data pins (RAWD) are enabled when the RDEN pin is
placed at a logic high level, thus enabling the Data Phase
detector (Figurel) and initiating the data read mode. In this
mode, the loop is servoed by the timing information taken from
the positive edges of the input data pulses. This phase detector
samples positive edges from the RAWD signal and generates
both a pump up and pump down pulse from any edge of the
input data pulse. The leading edge of the pump up pulse is time
modulated by the leading edge of the data signal, whereas the
rising edge of the pump up pulse is generated synchronous: to
the VCO clock. The falling edge of the pump down pulse is
synchronous to the falling edge of the VCO clock and the rising
edge of the pump down signal is synchronous to the rising edge
of the VCO clock. Since both edges of the VCO are used the
internal clock a duty cycle of 50%. This pulse width
modulation technique is used to generate the servoing signal
which drives the VCO. The pump down signal is a reference
pulse which is included to provide an evenly balanced
differential system, thereby allowing the synthesis of a VCO
input control signal after appropriate signal processing by the
loop filter.

By using suitable external filter circuitry, a control signal for
input into the VCO can be generated by inverting the pump
down signal, summing the inverted signal with the pump up
signal and averaging the result. The polarity of this control
signal is defined as zero when the data edges lead the clock by
a half clock cycle. If the data edges are advanced with respect
to the zero polarity data/VCO edge relationship, the control
signal is defined to have a negative polarity; whereas if the
VCO is advanced with respect to the zero polarity data/VCO
edge relationship, the control signal is defined to have a
positive polarity. If there is no data edge present at the RAWD
input, the corresponding pump up and pump down outputs are
not generated and the resulting control output is zero.
Acquisition Circuitry

The acquisition circuitry is provided to assist the data phase
detector in phase locking to the sync field that precedes the

data. For the case in which lock-up is attempted when the data
edges are coincident with the VCO edges, the pump down
signal may enter an indeterminate state for an unacceptably
long period due to the violation of internal set up and hold
times. After an initial pump down pulse, the circuit blocks
successive pump down pulses, and inserts extra pump up
pulses, during portions of the sync field that are known to
contain zeros. Thus, the data phase detector is forced to have
a nonzero output during the lock-up period, and the restoring
force ensures correction of the loop within an acceptable time.
Hence, this circuitry provides a quasi-deterministic pump
down output signal, under the condition of coincident data and
VCO edges, allowing lock-up to occur with excessive delays.

The ACQ line is provided to disable (disable = HIGH) the
acquisition circuit during the data portion of a sector block.
Typically, this circuit is enabled at the beginning of the sync
field by a one-shot timer to ensure a timely lock-up.

The TYPE line allows the choice between two sync field
preamble types; transitions interspersed with two zeros
between transitions. These types of sync fields are used with
the 1:7 and 2:7 coding schemes, respectively.

Idle Mode

In the absence of data or when the drive is writing to the disk,
PLL servoing is accomplished by pulling the read enable line
(RDEN) low and providing a reference clock via the REFCLK
pins. The condition whereby RDEN is low selects the
Phase/Frequency detector (Figure 1) and the 10E197 is said to
be operating in the “idle mode”. In order to function as a
frequency detector the input waveform must be periodic. The
pump up and pump down pulses from the Phase/Frequency
detector will have the same frequency, phase and pulse width
only when the two clocks that are being compared have their
positive edges aligned and are of the same frequency.

As with the data phase detector, by using suitable external
filter circuitry, a VCO input control signal can be generated by
inverting the pump down signal, summing the inverted signal
with the pump up signal and averaging the result. The polarity
of this control signal is defined as zero when all positive edges
of both clocks are coincident. For the case in which the
frequencies of the two clocks are the same but the clock edges
of the reference clock are slightly advanced with respect to the
VCO clock, the control clock is defined to have a positive
polarity. A control signal with negative polarity occurs when
the edges of the reference clock are delayed with respect to
those of the VCO. If the frequencies of the two clocks are
different, the clock with the most edges per unit time will
initiate the most pulses and the polarity of the detector will
reflect the frequency error. Thus, when the reference clock is
high in frequency than the VCO clock the polarity of the
control signal is positive; whereas a control signal with
negative polarity occurs when the frequency of the reference
clock is lower than the VCO clock.
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Phase-Lock Loop Theory

Introduction

Phase lock loop (PLL) circuits are fundamentally
feedback systems used to synchronize the frequency of an
oscillator to an incoming signal. In addition to frequency
synchronization, the PLL circuitry is designed to minimize
the phase difference between the system input and output
signals. A block diagram of a feedback control system is
shown in Figure 1.

where:
A(s) is the product of the feed-forward transfer functions.

+ N Xels)

Xi(s)© Als) O Xols)

Bls)

Figure 1. Feedback System
B(s) is the product of the feedback transfer functions.
The transfer function for this closed loop system is

Xo(s)
Xi(s)

A(s)
1+ A(s)B(s)

Typically, phase lock loops are modeled as feedback
systems connected in a unity feedback configuration
(B(s)=1) with a phase detector, a VCO (voltage controlled
oscillator), and a loop filter in the feed-forward path, A(s).
Figure 2 illustrates a phase lock loop as a feedback control
system in block diagram form.

PHASE Vco
F; O—{ DETECTOR | LOO"F(E')'-TER Lyl Ko OF,
K¢ S

?

Figure 2. Phase Lock Loop Block Diagram

The closed loop transfer function is:

Ko
Xols) Ko 5 FO
Xi(s) 1+ Ko % F(s)
where:
K¢= the phase detector gain.
Ko= the VCO gain. Since the VCO introduces a

pole at the origin of the s-plane, Kg is divided
by s.
F(s) = the transfer function of the loop filter.
The 10E197 is designed to implement the phase detector
and VCO functions in a unity feedback loop, while allowing
the user to select the desired filter function.

Gain Constants

As mentioned, each of the three sections in the phase lock
loop block diagram has an associated open loop gain
constant. Further, the gain constant of the filter circuitry is
composed of the product of three gain constants, one for
each filter subsection. The open loop gain constant of the
feed-forward path is given by

Kol = Ko " Ko " K1 * K| " Kdg eqt. 1

and obtained by performing a root locus analysis.

Phase Detector Gain Constant

The gain of the phase detector is a function of the
operating mode and the data pattern. The 10E197 provides
data separation for signals encoded in 2:7 or 1:7 RLL
encoding schemes; hence, Tables 1 and 2 are coding tables
for these schemes. Table 3 lists nominal phase detector gains
for both 2:7 and 1:7 sync fields.

NRZ Data Sequence

Code Sequence

00 1000

01 0100

100 001000
101 100100
111 000100
1100 00001000
1101 00100100

Table 1. 2:7 RLL

Encoding Table

NRZ Data Sequence

Code Sequence

00 X01
01 010
10 X00
1100 010001
1101 X00000
1110 X00001
1111 010000

Table 2. 1:7 RLL

An X in the leading bit of a code sequence is assigned the
complement of the bit

Encoding Table

Sync Pattern

Read Mode

Idle Mode

2:7

121 mV/radian

484 mV/radian

1.7

161 mV/radian

483 mV/radian

Table 3. Phase Detector Gain Constants

VCO Gain Constant

The gain of the VCO is a function of the tuning capacitor.
For a value of 10pF a nominal value of the gain, Ko, is
20MHz per volt.
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Filter Circuitry Gain Constant(s)
The open loop gain constant of the filter circuitry is given

by:

MC10E197

Kic =K1 * K| * Kg eqt. 2
The individual gain constants are defined in the
appropriate subsections of this document.

Loop Filter

The two major functions of the loop filter are to remove
any noise or high frequency components present in the phase
detector output signal and, more importantly, to control the
characteristics which determine the dynamic response of the
phase lock loop; i.e. capture range, loop bandwidth, capture
time, and transient response.

Although a variety of loop filter configurations exist, this

The transfer function and the element values for the loop
filter are derived by dividing the filter into three cascaded
subsections: filter input, augmenting integrator, and the

voltage divider network (Figure 4).

Loop Filter Transfer Function

The open loop transfer function of the phase lock loop is
the product of each individual filter subsection, as well as the
phase detector and VCO. Thus, the open loop filter transfer

function is:

Fo(s) =Ko * 10 Fy(s) * Fi(s) * Fo(s)

where:
1

1

F1(s) = Kt

*(S+P1) ) [s2 + (20w 1) s + 034]

section will only describe a filter capable of performing the Fi(s) = K| * LI (s+2)
signal processing as described in the Data Read Mode and s [s2 + (2Logp) S + 02)5]
the Idle Mode sections. The loop filter consists of a
differential summing amplifier cascaded with an L
augmenting integrator which drives the VCOIN input to the Fa(s) = Kd (s + p2)
10E197 through a resistor divider network (Figure 3).
Ry Ry Ria Ra Ca
PUMPUP © *+— NV M AM——— AN —— |——
CIN — - Ry
I MC34182 MC34182 MN—2e ? o
+ +
VEEVCO Ro l
Ri R3 € Vo
PUMPDN o—l—'vv\«—‘ Dg
on Veeveo
R =
I 1 VEEvcO  VEEVCO
VEEVCO  Vceveo
Figure 3. Loop Filter Circuitry
Ry Ry
*— WV MY
FILTER AUGMENTING VOLTAGE | J_
PUMPUP
. INPUT INTEGRATOR DIVIDER ||
FOIOT™ *Fe [T R[] Fol O F(s)=F1(s)Fi(s)Fq(s) I
VEEVCO  VEEVCO MC34182 o
+
Figure 4. Loop Filter Block Diagram
A root locus analysis is performed on the open loop R Vo
transfer function to determine the final pole-zero locations
and the open loop gain constant for the phase lock loop. Note IPUMPDN CIN Rq
that the open loop gain constant impacts the crossover =
frequency and that a lower frequency crossover point means VEevco  VEEVCO Veeveo

a much more efficient filter. Once these positions and
constants are determined the component values may be
calculated.

Figure 5. Filter Input Subsection
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Filter Input

The primary function of the filter input subsection is to
convert the output of the phase detector into a single ended
signal for subsequent processing by the integrator circuitry. This
subsection consists of the 10E197 charge pump current sinks,
two shunt capacitors, and a differential summing amplifier
(Figure 5).

Hence, this portion of the filter circuit contributes a real pole
and two complex poles to the overall loop transfer function F(s).
Before these pole locations are selected, appropriate values for
the current setting resistors (RSETUP and RSETDN) must be
ascertained. The goal in choosing these resistor values is to
maximize the gain of the filter input subsection while ensuring
the charge pump output transistors operate in the active mode.
The filter input gain is maximized for a charge pump current of
1.1mA; a value of 4642 for both RSETUP and RSETDN yields
a nominal charge pump current of 1.1mA.

It should be noted that a dual bandwidth implementation of
the phase lock loop may be achieved by modifying the current
setting resistors such that an electronic switch enables one of two
resistor configurations. Figure 6 shows a circuit configuration
capable of providing this dual bandwidth function. Analysis of
the filter input circuitry yields the transfer function:

1 1

Fi(s)=Kq ™ !
(s+p1) [52+(2Lwyq) s+ 034]
The gain constant is defined as:
1
Ki=A1"— eqt. 3
CIN

where:

A1= op-amp gain constant for the
selected pole positions.

C|IN = phase detector shunt capacitor.

The real pole is a function of the input resistance to the
op-amp and the shunt capacitors connected to the phase detector
output. For stability the real pole must be placed beyond the
unity gain frequency; hence, this pole is typically placed
midway between the unity crossover and phase detector
sampling frequency, which should be about ten times greater.

RSETUP RSETDN

464Q

ELECTRONIC SWITCH

VEEVCO
Figure 6. Dual Bandwidth Current
Source Implementation

The second order pole set arises from the two pole model for
an op-amp. The open loop gain and the first open loop pole for
the op-amp are obtained from the data sheets. Typically,
op-amp manufacturers do not provide information on the
location of the second open loop pole; however, it can be
approximated by measuring the roll off of the op-amp in the
open loop configuration. The second pole is located where the
gain begins to decrease at a rate of 40dB per decade. The
inclusion of both poles in the differential summing amplifier
transfer function becomes important when closing the
feedback path around the op-amp because the poles migrate;
and this migration must be accounted for to accurately
determine the phase lock loop transient performance.

Typically the op-amp poles can be approximated by a pole
pair occurring as a complex conjugate pair making an angle of
45° to the real axis of the complex frequency plane. Two
constraints on the selection of the op-amp pole pair are that the
poles lie beyond the crossover frequency and they are
positioned for near unity gain operation. Performing a root
locus analysis on the op-amp open loop configuration and
adhering to the two constraints yields the pole positions
contributed by the op-amp.

Determination of Element Values

Since the difference amplifier is configured to operate as a
differential summer the resistor values associated with the
amplifier are of equal value. Further, the typical input
resistance to the summing amplifier is 1k€; thus, the op-amp
resistors are set at 1 k€ Having set the input resistance to the
op-<amp and selected the position of the real pole, the value of
the shunt capacitors is determined using the following
relationship:

1

| P1 | = m eqt. 4
Augmenting Integrator

The augmenting integrator consists of an active filter with a
lag-lead network in the feedback path (Figure 7).

RiA RA fAI
ViN © AN A% | |
MC34182 'o)
+ Vo2
Veeveo

Figure 7. Integrator Subsection
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Analysis of this portion of the filter circuit yields the transfer
function:
1, (s+2)
s [s2 + (2L 03S+ 2 od

The gain constant is defined as:

F1(s)=KI®

Ki=A~ eqt. 5

Ria
where:

A= op-amp gain constant for selected pole positions.

RA = integrator feedback resistor.

R|A = integrator input resistor.

The integrator circuit introduces a zero, a pole at the origin,
and a second order pole set as described by the two pole model
for an op-amp. As in the case of the differential summing
amplifier, we assume the op-amp pole pair occur as a complex
conjugate pair making an angle of 45° to the real axis of the
complex frequency plane; are positioned for near unity gain
operation; and are located beyond the crossover frequency.
Since both the summing and integrating op-amps are realized
by the same type of op-amp (MC34182D), the open loop pole
positions for both amplifiers will be the same.

Further, the loop transfer function contains two poles located
at the origin, one introduced by the integrator and the other by
the VCO; hence a zero is necessary to compensate for the phase
shift produced by these poles and ensure loop stability. The
op-amp will be stable if the crossover point occurs before the
transfer function phase angle becomes 180°. The zero should
be positioned much less than one decade before the unity gain
frequency.

As in the case of the filter input circuitry, the poles and zero
from this analysis will be used as open loop poles and a zero
when performing the root locus analysis for the complete
system.

Determination of Element Values

The location of the zero is used to determine the element
values for the augmenting integrator. The value of the
capacitor, Cp, is selected to provide adequate charge storage
when the loop is not sampling data. A value of O.1uF is
sufficient for most applications; this value may be increased
when the RDCLK frequency is much lower than 4 MHz. The
value of RA is governed by:

1
z|= 27RACA eqt. 6

For unity gain operation of the integrating op-amp the value of
RIA is selected such that:

Ria =Ra eqt. 7

It should be noted that although the zero can be tuned by
varying either RA or Ca, caution must be exercised when
adjusting the zero by varying Ca because the integrator gain is
also a function of CA. Further, the gain of the loop filter can be
adjusted by changing the integrator input resistor RjA .

Voltage Divider
The input range to the VCOIN input is from 1.3V + VEE to
2.6V + VEE; hence, the output from the augmenting amplifier
section must be attenuated to meet the VCOIN constraints. A
simple voltage divider network provides the necessary
attenuation (Figure 8).
Rv
AA . °

!

Figure 8. Voltage Divider Subsection

VN ©

Cq
DB

In addition, a shunt filter capacitor connected between the
VCOIN input pin and VEE provides the voltage divider
subsection with a single time constant transfer function that adds
a pole to the overall loop filter. The transfer function for the
voltage divider network is:

Fd(s) =Kd "

(s +p2)
The gain constant, Kq, is defined as:

1
K= Ry Cd

eqt. 9

he value of Kq is easily extracted by rearranging Equation 1:

Kol
Ko * Ko * K1 " K|

Kg= eqt. 10

The gain constant Kq is set such that the output from the
integrator circuit is within the range 1.3V +VEE to 2.6V +VEE.
The pole for the voltage divider network should be positioned
an octave beyond that for the filter input.

Determination of Element Values

Once the pole location and the gain constant K are established
the resistor values for the voltage divider network are
determined using the design guidelines mentioned above and
from the following relationship:

Kd
or | p2|

Ro
Ro + RV

Having determined the resistor values, the filter capacitor is
calculated by rearranging Equation 9:

1

Cd= Rv Kd

eqt. 9a

Finally, a bias diode is included in the voltage divider network
to provide temperature compensation. The finite resistance of
this diode is neglected for these calculations.
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Calculations For a 2:7 Coding Scheme

Introduction

The circuit component values are calculated for a 2:7
coding scheme employing a data rate of 23Mbit/sec. Since
the number of bits is doubled when the data is encoded, the
data clock is at half the frequency of the RDCLK signal.
Thus, the operating frequency for these calculations is
46MHz. Further, the pole and zero positions are a function
of the data rate; hence, the component values derived by
these calculations must be scaled if a different operating
frequency is used. Finally, it should be noted that the values
are optimized for settling time.

The analysis is divided into three parts: static pole
positioning, dynamic pole positioning, and dynamic zero
positioning. Dynamic poles and zeros are those which the
designer may position, to yield the desired dynamic
response, through the judicious choice of element values.
Static poles are not directly controlled by the choice of
component values.

Static Poles

Each op-amp introduces a pair of “static” complex
conjugate poles which must lie beyond the crossover
frequency. As obtained from the data sheets and laboratory
measurements, the two open loop poles for the MC34182D
are:

P*1a=—0.1Hz
P*1p = —11.2Hz

Performing a root locus analysis and following the two
guidelines previously stated, an acceptable pole set is:

—5.65 + j5.65MHz
—5.65 — j5.65MHz

Pla=
Pip=

Both op-amps introduce a set of static complex conjugate
poles at these positions for a total of four poles. Further, the
loop gain for each op-amp associated with these pole
positions is determined from the root locus analysis to be:

A =Ao =248 e15%

In addition to the op-amps, the integrator and the VCO each
contribute a static pole at the origin. Thus, there are a total
of six static poles.

Dynamic Poles

The filter input and the voltage divider sections each
contribute a dynamic pole. As stated previously, the filter
input pole should be positioned midway between the unity
crossover point and the phase detector sampling frequency.
Hence, the open loop filter input pole position is selected as:

P*{ = —1.24MHz

The voltage divider pole is set approximately one octave
higher than the filter input pole. Thus the open loop voltage
divider pole position is picked to be:

P*5 = — 2.57MHz

Dynamic Zero

Finally, the zero is positioned much less than one decade
before the crossover frequency; for this design the zero is
placed at:

z=—311Hz

Once the dynamic pole and zero positions have been
determined, the phase margin is determined using a Bode
plot; if the phase margin is not sufficient, the dynamic poles
may be moved to improve the phase margin. Finally, a root
locus analysis is performed to obtain the optimum closed
loop pole positions for the dynamic characteristics of
interest.

Component Values

Having determined the closed loop pole and zero
positions the component values are calculated. From the root
locus analysis the dynamic pole and zero positions are:

P{ =-573kHz
Po = — 3.06MHz
z=—-311Hz

Filter Input Subsection
Rearranging Equation 4:

1
CIN “2nRqlpql

and substituting 573 kHz for the pole position and 1 k€ for
the resistor value yields:
CIN = 278 pF

Augmenting Integrator Subsection
Rearranging Equation 6:

1
A% 2n lzlca
and substituting 311Hz for the zero position and 0.1uF for
the capacitor value yields:
RA = 5.11kQ

From Equation 7 the value for the other resistors associated
with the integrator op-amp are set equal to RA:

Ria = Ra =5.11kQ
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Voltage Divider Subsection

The element values for the voltage divider network are
calculated using the relationships presented in Equations 8§,
9, and 10 with the constraint that this divider network must
produce a voltage that lies within the range 1.3V + VEE to
2.6V + VEE.
Restating Equation 9,

Kol
Ko Ko * K1 " K

Kd =

From the root locus analysis Kg] is determined to be:

\

Kol = 1.585 e51
ol mA sec3

From Equation 3

Ki=A1"

CIN

and the gain constant K7 is:

K1=8.90e21———
mA sec

From Equation 5

. R
K| = A El‘it

and the gain constant KJ is:

v
Ki=248e15-

Having determined the gain constant K , the value of Ry, is
selected such that the constraints Ry > R and:

Kd Ro
2r|po| Ro + Ry

are fulfilled. The pole position P> is determined from the
root locus analysis to be:

P2 = - 3.06MHz
Hence, Ry, is selected to be:
Ry = 2.15kQ
and R is calculated to be:
Ro = 700Q
Finally, using Equation 8a:

1

Cqd= W eqt. 8a

the capacitor value, C{ is:
Cq =98pF

Note that the voltage divider section can be used to set the
gain, but the designer is cautioned to be sure the input value
to VCOIN is within the correct range.

Component Scaling

As mentioned, these design equations were developed for
a data rate of 23 Mbit/sec. If the data rate is different from
the nominal design value the reactive elements must be
scaled accordingly. The following equations are provided to
facilitate scaling and were derived with the assumptions that
a 2:7 coding scheme is used and that the RDCLK signal is
twice the frequency of the data clock.

4
CIN=278 *—fS (pF) eqt. 11

Cqg=98" % (pF) eqt. 12

where f is the RDCLK frequency in MHz.

Example for an 11 Mbit/sec Data Rate

As an example of scaling, assume the given filter and a 2:7
code are used but the data rate is 11Mbit/sec. The dynamic
pole positions, and therefore the bandwidth of the loop filter,
are a function of the data rate. Thus a slower data rate will
force the dynamic poles and the bandwidth to move to a

lower frequency. From Equation 11 the value of CN is:
CIN = 581pF

and from Equation 12 the value of Cq is:
Cd = 205pF

Thus the element values for the filter are:
Filter Input Subsection:

CIN = 581pF
R1 = 1kQ
Integrator Subsection:
Ca=0.1uF
RA =5.11kQ
RiA = 5.11kQ

Voltage Divider Subsection:

Cq = 205pF
Ry = 2.15kQ
Ro = 700kQ

Note, the poles P1 and P are now located at:
P1=—274kHz
Po =—1.47MHz

vwvw.DataSheet4U.com
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And, the open loop filter unity crossover point is at
300kHz. The gain can be adjusted by changing the value of
R1A and the value of C(. Varying the gain by changing Cq is

not recommended because this will also move the poles,
hence affect the dynamic 2 performance of the filter.

Calculations For a 1:7 Coding Scheme

Introduction
The circuit component values are calculated for a 1:7

coding scheme employing a data rate of 20Mbit/sec. Since
the number of bits increases from two to three when the data
is encoded, the data clock is at two-thirds the frequency of
the RDCLK signal. Thus, the operating frequency for these
calculations is 30MHz. As in the case of the 2:7 coding
scheme the pole and zero positions are a function of the data
rate, hence the component values derived by these
calculations must be scaled if a different operating
frequency is used.

Again, the analysis is divided into three parts: static pole
positioning, dynamic pole positioning, and dynamic zero
positioning.

Static Poles
As in the 2:7 coding example, an MC34182D op-amp is
employed, hence the pole set is:

P1a = 5.65 + j5.65MHz

P1p = — 5.65 — j5.65MHz

and the open loop gain is:

Al=Ap=2.48 e15%

Since the op-amps introduce a set of complex conjugate
poles, a total of four poles are introduced by the op-amp. In
addition, the integrator and the VCO each contribute a pole
at the origin for a total of six static poles.

Dynamic Poles

The filter input and the voltage divider sections each
contribute a dynamic pole. As stated previously, the filter
input pole should be positioned midway between the unity
crossover point and the phase detector sampling frequency.
Hence, the open loop filter input pole position is selected as:

P*1 = —1.1MHz

The voltage divider pole is set approximately one octave
higher than the filter input pole. Thus, the open loop voltage
divider pole position is selected as:

Ps = — 2.28MHz

Dynamic Zero

Finally, the zero is positioned much less than one decade
before the crossover frequency; for this design the zero is
placed at:

z=-311Hz

Once the dynamic pole and zero positions have been
determined, the phase margin is determined using a Bode
plot; if the phase margin is not sufficient, the dynamic poles
may be moved to improve the phase margin. Finally, a root
locus analysis is performed to obtain the optimum closed
loop pole positions for the dynamic characteristics of
interest.

Component Values

Having determined the closed loop pole and zero
positions the component values are calculated. From the root
locus analysis the dynamic pole and zero positions are:

P{ =-541kHz
Po =-2.73MHz
z=-311Hz

Filter Input Subsection
Rearranging Equation 4

1

= 2nRylpyl

CIN

and substituting 541kHz for the pole position and 1.0k<2 for
the resistor value yields:

CIN = 294 pF

Augmenting Integrator Subsection
Rearranging Equation 6

1

RA=
A=onlzICa

and substituting 311Hz for the zero position and 0.1UF for
the capacitor value yields:

RA =5.11kQ

From Equation 7 the value for the other resistors associated
with the integrator op-amp are set equal to RA:

Rja = RA =5.11kQ

Voltage Divider Subsection

The element values for the voltage divider network are
calculated using the relationships presented in Equations 8,
9, and 10 with the constraint that this divider network must
produce a voltage that lies within the range 1.3V + VEE to
2.6V + VEE.
Restating Equation 9,
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Kol
Ko * Ko " K1 " K|

Kd =
From the root locus analysis Kq] is determined to be:

Kol = 1.258 €51 ————
ol MA SEC3

From Equation 3:

Ki=A1"

CIN

and the gain constant K1:

K{ =8.42 e21
1 mA sec

From Equation 5:

Ki=A~ RiA

and the gain constant KJ is:

=248 e151

K| Y

Kq = 2.98 e6 sec —1

Having determined the gain constant K , the value of Ry, is
selected such that the constraints Ry > R and:
Kd
2rtlpo |

Ro
RO + RV

are fulfilled. The pole position P> is determined from the
root locus analysis to be:

P> =-2.73MHz
Hence, Ry, is selected to be:
Ry = 2.15kQ
and Ry is calculated to be:
Ro = 453Q
Finally, using Equation 8a:

1

Cd= "R kg

eqt. 8a

the capacitor value, C{ is calculated to be:
Cd = 156pF

Again, note the voltage divider section can be used to set the
gain, but the designer is cautioned to be sure the input value
to VCOIN is within the correct range.

Component Scaling

As mentioned, these design equations were developed for
a data rate of 20Mbit/sec. If the data rate is different from the
nominal design value the reactive elements must be scaled
accordingly. The following equations provided are to
facilitate scaling and were derived with the assumptions that
a 1:7 coding scheme is used and that the RDCLK signal is
twice the frequency of the data clock:

CIN =294 *%

(pF) eqt. 13

Cq=156"* 30 (pF) eqt. 14

where f is the RDCLK frequency in MHz.

Example for an 10 Mbit/sec Data Rate

As an example of scaling, assume the given filter and a 1:7
code are used but the data rate is 10Mbit/sec. The dynamic
pole positions and, therefore, the bandwidth of the loop
filter, are a function of the data rate. Thus, a slower data rate
will force the dynamic poles and the bandwidth to move to
a lower frequency. From Equation 13 the value of Cpy is:

CIN = 588pF
and from Equation 14 the value of Cq is:
Cq =312pF

Thus, the element values for the filter are:
Filter Input Subsection:

CIN = 588pF

R1 =1.0kQ

Integrator Subsection:

Ca=0.1uF
RaA =5.11kQ
RiA = 5.11kQ

Voltage Divider Subsection:

Cq =312pF
Ry = 2.15kQ
Ro = 453kQ

Note, the poles P1 and P are now located at:
P1=-271kHz
P> = -1.36MHz

And, the open loop filter unity crossover point is at
300kHz. As in the case of the 2:7 coding scheme, the gain
can be adjusted by changing the value of RjA and the value
of Cq. Varying the gain by changing C is not recommended
because this will also move the poles, hence affect the
dynamic performance of the filter.

vwvw.DataSheet4U.com
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| Driver | | Receiver |
| Device | Device |
| E Qb > | E Db > |
| R, |
50Q 50 Q
VT

Vi1 = Vec-20vV

Figure 9. Typical Termination for Output Driver and Device Evaluation
(See Application Note AND8020 — Termination of ECL Logic Devices.)
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5V ECL Dual 1:4, 1:5
Differential Fanout Buffer

The MC100E210 is a low voltage, low skew dual differential ECL
fanout buffer designed with clock distribution in mind. The device
features two fanout buffers, a 1:4 and a 1:5 buffer, on a single chip. The
device features fully differential clock paths to minimize both device and
system skew. The dual buffer allows for the fanout of two signals through
a single chip, thus reducing the skew between the two fundamental
signals from a part—to—part skew down to an output—to—output skew. This
capability reduces the skew by a factor of 4 as compared to using two
LVEI1I11’s to accomplish the same task.

The lowest tpd delay time results from terminating only one output
pair, and the greatest tpd delay time results from terminating all the
output pairs. This shift is about 10-20 pS in tpd. The skew between
any two output pairs within a device is typically about 25 nS. If other
output pairs are not terminated, the lowest tpd delay time results from
both output pairs and the skew is typically 25 nS. When all outputs are
terminated, the greatest tpd (delay time) occurs and all outputs display
about the same 10-20 pS increase in tpd, so the relative skew between
any two output pairs remains about 25 nS.

For more information on using PECL, designers should refer to
Application Note AN1406/D.

The VBB pin, an internally generated voltage supply, is available to this
device only. For single-ended input conditions, the unused differential
input is connected to VBB as a switching reference voltage. 'VBRB 'may
also rebias AC coupled inputs. When used, decouple VBB and VC via a
0.01 uF capacitor and limit current sourcing or sinking to 0.5 mA. When
not used, VBB should be left open.

Dual Differential Fanout Buffers

200 ps Part—to—Part Skew

50 ps Typical Output—to—Output Skew

Low Voltage ECL/PECL Compatible

The 100 Series Contains Temperature Compensation
28-lead PLCC Packaging

Internal Input Pulldown Resistors
Q Output will Default LOW with Inputs Open or at VEE
ESD Protection: >2KV HBM, >200V MM
Meets or Exceeds JEDEC Spec EIA/JESD78 IC Latchup Test
Moisture Sensitivity Level 1
For Additional Information, see Application Note AND8003/D
® Flammability Rating: UL-94 code V-0 @ 1/8”,
Oxygen Index 28 to 34
® Transistor Count = 179 devices

© Semiconductor Components Industries, LLC, 2000 202
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*For additional information, see Application Note
AND8002/D

ORDERING INFORMATION

Device Package Shipping

MC100E210FN PLCC—28( 37 Units / Rail

PECL Mode Operating Range: Vcc=4.2 V to 5.7 V with VEE=0 V

MC100E210FNR2 PLCC-28 | 500 Tape & Reel

NECL Mode Operating Range: Vo= 0V with VEE=—42 Vto 5.7V

vwvw.DataSheet4U.com
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MC100E210

LOGIC DIAGRAM AND PINOUT ASSIGNMENT

Qa0 Qa0 QalVgco Qal Qa2 Qa2
I s Y s N Y s Y ey Y |

25 24 23 22 21 20 19
Vee [ 26 18[] Qa3 LOGIC SYMBOL
veg [ 27 17[] Qa3 Qa0
CLKa [] 24 16 [] Qbo jz Qa0
CLKa — Qa1
vee ) 28-Lead PLCC 151 Veco K ) | 2 il
(Top View) a Qa
CLKal: 2 14 ] m C—jX Qa2
Qa2
CLkb[] 3 13[] bt
{ Qa3
CLKb[] 4 12[] @bt —LL Qa3
5 6 7 8 9 10 11
I J 3 34J Qbo
Qb4 Qb4 Qb3 Voco Qb3 Qb2 Qb2 | E .
Warning: All Vo, Vcco, and VEE pins must be externally
connected to Power%upply to guarantee proper operation. CLKb S .:IX Qb1
CLKb Qb1
PIN DESCRIPTION "—:lX Qb2
Qb2
PIN FUNCTION
® | Qb3
CLKa, CLKb ECL Differential Input Pairs | Z b3
CLKa, CLKb ECL Differential Input Pairs
Qa0:3, Qb0:4 ECL Differential Outputs { Qb4
Qa0:3, Qb0:4 ECL Differential Outputs —Lz Qb4
VBB Reference Output Voltage VBB
Ve, Veco Positive Supply
VEE Negative Supply
MAXIMUM RATINGS (Note 1.)
Symbol Parameter Condition 1 Condition 2 Rating Units
\ele PECL Mode Power Supply VEE=0V 8 \"
VEE NECL Mode Power Supply Vcc=0V -8 \
\ PECL Mode Input Voltage VEE=0V Vi< Vce 6 \
NECL Mode Input Voltage Vcec=0V V| > VEE -6 \"
lout Output Current Continuous 50 mA
Surge 100 mA
IBB VBB Sink/Source 05 mA
TA Operating Temperature Range 0to +85 °C
Tstg Storage Temperature Range —65 to +150 °C
0JA Thermal Resistance (Junction to Ambient) 0 LFPM 28 PLCC 63.5 °C/W
500 LFPM 28 PLCC 43.5 °C/W
0Jc Thermal Resistance (Junction to Case) std bd 28 PLCC 2210 26 °C/W
VEE PECL Operating Range 42t05.7 Vv
NECL Operating Range -5.7t0-4.2 Vv
Tsol Wave Solder <2to 3 sec @ 248°C 265 °C

1. Maximum Ratings are those values beyond which device damage may occur. V
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PECL DC CHARACTERISTICS V(;oy=5.0 V; VEE= 0.0 V (Note 1.)

-40°C 25°C 85°C
Symbol Characteristic Min Typ Max Min Typ Max Min Typ Max Unit
IEE Power Supply Current 55 55 65 mA
VoH Output HIGH Voltage (Note 2.) 3915 | 3995 | 4120 | 3975 | 4050 | 4120 | 3975 | 4050 | 4120 mV
VoL Output LOW Voltage (Note 2.) 3170 | 3305 | 3445 | 3190 | 3255 | 3380 | 3190 | 3260 | 3380 mV
VIH Input HIGH Voltage (Single Ended) 3835 | 4050 | 4120 | 3835 | 4120 | 4120 | 3835 | 4120 | 4120 mV
VIL Input LOW Voltage (Single Ended) 3190 | 3300 | 3525 | 3190 | 3525 | 3525 | 3190 | 3525 | 3525 mV
VBB Output Voltage Reference 3.62 374 | 3.62 374 | 3.62 3.74
VIHCMR | Input HIGH Voltage Common Mode 27 4.6 27 4.6 27 4.6
Range (Differential) (Note 3.)

IIH Input HIGH Current 150 150 150 UA
L Input LOW Current 0.5 0.3 0.5 0.25 0.5 0.2 uA

NOTE: Devices are designed to meet the DC specifications shown in the above table, after thermal equilibrium has been established. The
circuit is in a test socket or mounted on a printed circuit board and transverse air flow greater than 500 Ifpm is maintained.

1. Input and output parameters vary 1:1 with Vcc. VEE can vary +0.46 V/-0.8 V.

2. Outputs are terminated through a 50 ohm resistor to Vgc—2 volts.

3. VIHCMR min varies 1:1 with VEg, max varies 1:1 with Vg .

NECL DC CHARACTERISTICS VG cy= 0.0 V; VEE=-5.0 V (Note 1.)

-40°C 25°C 85°C
Symbol Characteristic Min Typ Max Min Typ Max Min Typ Max Unit
IEE Power Supply Current 55 55 65 mA
VOH Output HIGH Voltage (Note 2.) —1085 | -1005 | -880 | —-1025 | —950 | —880 |-1025 | —950 | —880 mV
VoL Output LOW Voltage (Note 2.) -1830_},=1695 | —1555 | —=1810 | —1745 | —1620 | —1810 | —1740 | —1620 mV
VIH Input HIGH Voltage (Single Ended) —1165 | 950 | —880 | —1165 | —880 | —880 | —1165 | —880 | —880 mvV
VIL Input LOW Voltage (Single Ended) -1810 | —1700 | —1475 | 1810 | —1475 | —1475 | 1810 | —1475 | —1475 mV
VBB Output Voltage Reference -1.38 -1.26 | -1.38 -1.26 | -1.38 -1.26
VIHCMR | Input HIGH Voltage Common Mode 2.3 -04 | 23 -04 | 23 -0.4
Range (Differential) (Note 3.)

IIH Input HIGH Current 150 150 150 LA
L Input LOW Current 0.5 0.3 0.5 0.25 0.5 0.2 uA

NOTE: Devices are designed to meet the DC specifications shown in the above table, after thermal equilibrium has been established. The
circuit is in a test socket or mounted on a printed circuit board and transverse air flow greater than 500 Ifpm is maintained.

1. Input and output parameters vary 1:1 with Vcc. VEE can vary +0.46 V/-0.8 V.

2. Outputs are terminated through a 50 ohm resistor to Vcc—2 volts.

3. VIHCMR min varies 1:1 with VEE, max varies 1:1 with Vg .

http://onsemi.com
204




MC100E210

ECL DC CHARACTERISTICS

-40°C 25°C 85°C

Symbol Characteristic Min Typ Max Min Typ Max Min Typ Max Unit
VoH Output HIGH Voltage —-1.085 | -1.005 | -0.880 |-1.025 | —0.955 | -0.880 | —1.025 | —0.955 | —0.880

VoL Output LOW Voltage -1.830 | -1.695 [ -1.555 | -1.810 | -1.705 | -1.620 | -1.810 | —-1.705 | —1.620 Vv
VIH Input HIGH Voltage -1.165 —0.880 | -1.165 —0.880 | -1.165 -0.880 | V
VIL Input LOW Voltage -1.810 —1.475 | -1.810 —1.475 | -1.810 —1.475 \%
VBB Output Reference Voltage -1.38 -1.26 | -1.38 -1.26 | -1.38 -1.26 Vv
VEE Power Supply Voltage -5.25 —4.2 -5.25 —4.2 -5.25 —4.2 \Y
IIH Input HIGH Current 150 150 150 uA
IEE Power Supply Current 55 55 65 mA

PECL DC CHARACTERISTICS
-40°C 25°C 85°C

Symbol Characteristic Min Typ Max Min Typ Max Min Typ Max | Unit
VOH Output HIGH Voltage (Note 1.) 3.915 [ 3.995 | 412 | 3.975 [ 4.045 | 412 | 3.975 | 4.045 | 4.12 \Y
VoL Output LOW Voltage (Note 1.) 3.170 | 3.305 | 3.445 | 3.19 | 3.295 | 3.38 | 3.19 | 3.295 | 3.38 Vv
VIH Input HIGH Voltage (Note 1.) 3.835 412 | 3.835 412 | 3.835 412 Vv
ViL Input LOW Voltage (Note 1.) 3.190 3.525 | 3.190 3.525 | 3.190 3.525 \Y
VBB Output Reference Voltage (Note 1.) 3.62 3.74 | 3.62 3.74 | 3.62 3.74 \Y
Vce Power Supply Voltage 4.75 525 | 4.75 525 | 4.75 5.25 \
IIH Input HIGH Current 150 150 150 LA
IEE Power Supply Current 55 55 65 mA

1. These values are for Vo = 5.0 V. Level Specifications will vary 1:1 with V.

AC CHARACTERISTICS Vcy=5.0 V; VEE= 0.0V or Vcey= 0.0 V; VEg=-5.0 V (Note 1.)

-40°C 25°C 85°C
Symbol Characteristic Min Typ Max Min Typ Max Min Typ Max | Unit
fMAX Maximum Toggle Frequency TBD TBD TBD GHz
tPLH Propagation Delay to Output ps
tPHL IN (differential) (Note 2.) 475 675 500 700 500 700
IN (single—ended) (Note 3.) 400 700 450 750 450 750
tskew Within—Device Skew Qa to Qb 50 75 50 75 50 75 ps
Qato Qa,Qb to Qb 50 75 30 50 30 50
Part-to—Part Skew (Differential) (Note 4.) 200 200 200
tYITTER | Cycle—to—Cycle Jitter TBD TBD TBD ps
Vpp Minimum Input Swing (Note 5.) 500 500 500 mV
te/tf Output Rise/Fall Time (20%—-80%) 200 600 200 600 200 600 ps

1. VEg canvary +0.46 V/-0.8 V.

2. The differential propagation delay is defined as the delay from the crossing points of the differential input signals to the crossing point of the
differential output signals.

The single-ended propagation delay is defined as the delay from the 50% point of the input signal to the 50% point of the output signal.
The within—device skew is defined as the worst case difference between any two similar delay paths within a single device.

Vpp(min) is defined as the minimum input differential voltage which will cause no increase in the propagation delay. The Vpp(min) is AC limited
for the E210 as a differential input as low as 50 mV will still produce full ECL levels at the output.
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| Driver | | Receiver |
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50 Q 50 Q
VT

Vi1 = Vec-20vV

Figure 1. Typical Termination for Output Driver and Device Evaluation
(See Application Note AND8020 — Termination of ECL Logic Devices.)
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MC10E211, MC100E211

5V ECL 1:6 Differential
Clock Distribution Chip

The MCI10E/100E211 is a low skew 1:6 fanout device designed
explicitly for low skew clock distribution applications.

The E211 features a multiplexed clock input to allow for the
distribution of a lower speed scan or test clock along with the high speed
system clock. When LOW (or left open in which case it will be pulled
LOW by the input pulldown resistor) the SEL pin will select the
differential clock input.

ON Semiconductor™
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Both a common enable and individual output enables are provided.

October, 2000 — Rev. 4

When asserted the positive output will go LOW on the next negative d u
transition of the CLK (or SCLK) input. The enabling function is \ E MC10E211FN g
synchronous so that the outputs will only be enabled/disabled when the HIIIII]‘ E AWLYYWW g
outputs are already in the LOW state. In this way the problem of runt - d 5
pulse generation during the disable operation is avoided. Note that the . o3 H
internal flip flop is clocked on the falling edge of the input clock edge, PLCC-28 vl
therefore all associated specifications are referenced to the negative FN SUFFIX
edge of the CLK input. CASE 776 nonnnon
The output transitions of the E211 are faster than the standard . 0 u
ECLinPS edge rates. This feature provides a means of distributing A = Assembly Location E MC100E211 FN%
. . . . WL = Wafer Lot
higher frequency signals than capable with the E111 device. Because of YY =V O u
. . . = Year g AWLYYWW p
these edge rates and the tight skew limits guaranteed in the WW = Work Week g u]
specification, there are certain termination guidelines which must be q S a
followed. For more details on the recommended termination schemes 28 1
please refer to the applications information section of this data sheet.
The VBB pin, an internally generated voltage supply, is available to
this device only. For single-ended input conditions, the unused
differential input is connected to VBR as a switching reference voltage. ORDERING INFORMATION
VBB may also rebias AC coupled inputs. When used, decouple VBB Device Package Shipping
and V via a 0.01 uF capacitor and limit current sourcing or sinking to . :
MC10E211FN PLCC-28 37 Units/Rail
0.5 mA. When not used, VBB should be left open. e
The 100 Series contains temperature compensation. MC10E211FNR2 PLCC—28 | 500 Units/Reel
¢ Synchronous Enabling/Disabling MC100E211FNR2 | PLCC-28 | 500 Units/Reel
® Multiplexed Clock Inputs
® VBB Output for Single-Ended Use
® Common and Individual Enable/Disable Control
® High Bandwidth Output Transistors
® PECL Mode Operating Range: Vcc=4.2 Vto 5.7 V with VEE=0V
® NECL Mode Operating Range: Vcc=0 V with VEE=—42 Vto 5.7V
® Internal Input Pulldown Resistors
e ESD Protection: >2 KV HBM, > 100 V MM
® Meets or Exceeds JEDEC Spec EIA/JESD78 IC Latchup Test
® Moisture Sensitivity Level 1
For Additional Information, see Application Note AND8003/D
® Flammability Rating: UL-94 code V-0 @ 1/8”,
Oxygen Index 28 to 34
® Transistor Count = 457 devices
www.DataSheet4U.com
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FUNCTION TABLE

MC10E211, MC100E211

LOGIC DIAGRAM AND PINOUT ASSIGNMENT

Q4
1

19

11

18[] a3
17(] a3
16 [] veo
15[ ] @2
14]] @2
13[] @t

12[] Qi
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L1

Qo

CLK SCLK SEL ENXx Q EN EN5 Vgggp Q5 Q5 Q4
i Y e T e A s Y s |
HL X L L CLK 25 24 23 22 21 20
X H/L H L SCLK I [
7+ 7+ X H L EN3 [ | 26
* Z = Negative transition of CLK or SCLK SEL [ 97
PIN DESCRIPTION SCLK [ 28
PIN FUNCTION
VEE[ @ Pinout: 28-Lead PLCC
ENO-EN5 ECL Enable (Top View)
SEL ECL Select (Clock) CLK [ »
SCLK ECL Single Clock
CLK, CLK ECL Differential Clock CIK [ 3
CEN ECL Common Enable
Q0-Q5, Q0-Q5 ECL Differential Outputs [
VBB 4
VBB Reference Voltage Output
Vce: Veco Positive Supply 5 6 7 8 9 10
VEE Negative Supply T T 7T T T T 1
NC No Connect CEN EN2 EN ENO Vggp QO
*All Ve and VC(;jo pins are tied together on the die.
Warning: All Vo, Voo, and VEE pins must be externally
connected to Power Supply to guarantee proper operation.
Logic Diagram
f Qo
Qo
— BITS 1-4
CLK 0\| | Q14
CLK—O
scLk— ! Q1-4
SEL ) Da
EN1-4
CEN
{ Q5
Q5
EN5
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MC10E211, MC100E211

MAXIMUM RATINGS (Note 1.)

Symbol Parameter Condition 1 Condition 2 Rating Units
\ele PECL Mode Power Supply VEE=0V 8 Vv
VEE NECL Mode Power Supply Vcc=0V -8 \
\ PECL Mode Input Voltage VEE=0V Vi< Vce 6 \
NECL Mode Input Voltage Vcc=0V V| = VEE -6 \
lout Output Current Continuous 50 mA
Surge 100 mA
IBB VBB Sink/Source +0.5 mA
TA Operating Temperature Range O0to +85 °C
Tstg Storage Temperature Range —65 to +150 °C
0JA Thermal Resistance (Junction to Ambient) 0 LFPM 28 PLCC 63.5 °C/W
500 LFPM 28 PLCC 43.5 °C/W
8Jc Thermal Resistance (Junction to Case) std bd 28 PLCC 22 to0 26 °C/W
VEE PECL Operating Range 42t05.7 \
NECL Operating Range -5.7t0-4.2 \
Tsol Wave Solder <2to 3 sec @ 248°C 265 °C

1. Maximum Ratings are those values beyond which device damage may occur.
10E SERIES PECL DC CHARACTERISTICS Vo= 5.0 V; VEg= 0.0 V (Note 1.)

0°C 25°C 85°C
Symbol Characteristic Min Typ Max Min Typ Max Min Typ Max Unit
IEE Power Supply Current 119 160 119 160 119 160 mA
VOoH Output HIGH Voltage (Note 2.) 3980 | 4070 | 4160 | 4020 | 4105 | 4190 | 4090 | 4185 | 4280 mV
VoL Output LOW Voltage (Note 2.) 3050 | 3210 | 3370 | 3050 | 3210 | 3370 | 3050 | 3227 | 3405 mV
VIH Input HIGH Voltage (Single Ended) 3830 | 3995 | 4160 | 3870 | 4030 | 4190 | 3940 | 4110 | 4280 mvV
VIL Input LOW Voltage (Single Ended) 3050 | 3285 | 3520 | 3050 | 3285 | 3520 | 3050 | 3302 | 3555 mV
VBB Output Voltage Reference 362 3.63], 3.65 3.75 | 3.69 3.81 \
VIHCMR | Input HIGH Voltage Common Mode 24 4.6 24 4.6 24 4.6 \
Range (Differential) (Note 3.)
IIH Input HIGH Current 150 150 150 uA
L Input LOW Current 0.5 0.3 0.5 0.25 0.3 0.2 uA

NOTE: Devices are designed to meet the DC specifications shown in the above table, after thermal equilibrium has been established. The
circuit is in a test socket or mounted on a printed circuit board and transverse air flow greater than 500 Ifpm is maintained.

1. Input and output parameters vary 1:1 with Vgc. VEE can vary +0.46 V / —0.06 V.

2. Outputs are terminated through a 50 ohm resistor to Vcc—2 volts.

3. VIHCMR min varies 1:1 with VEg, max varies 1:1 with V.

10E SERIES NECL DC CHARACTERISTICS Vccx= 0.0 V; VEE=-5.0 V (Note 1.)

0°C 25°C 85°C
Symbol Characteristic Min Typ Max Min Typ Max Min Typ Max Unit
IEE Power Supply Current 119 160 119 160 119 160 mA
VoH Output HIGH Voltage (Note 2.) —1020 | 930 | -840 | 980 | 895 | 810 | 910 | —815 | —720 mV
VoL Output LOW Voltage (Note 2.) —1950 | -1790 | —1630 [ —1950 | —1790 | —1630 [ 1950 | —1773 [ -1595 | mV
VIH Input HIGH Voltage (Single Ended) —1170 | —1005 | -840 | 1130 | —-970 | 810 | -1060 | —-890 | —720 mV
VL Input LOW Voltage (Single Ended) —1950 | -1715 | —1480 [ —1950 | —1715 | —1480 | 1950 | —1698 [ —1445 | mV
VBB Output Voltage Reference -1.38 -1.37 | -1.35 -125 | -1.31 -1.19 \
VIHCMR | Input HIGH Voltage Common Mode —2.6 04 | 26 04 | 26 04 \"
Range (Differential) (Note 3.)
IIH Input HIGH Current 150 150 150 uA
IR Input LOW Current 0.5 0.3 0.5 | 0.065 0.3 0.2 uA

NOTE: Devices are designed to meet the DC specifications shown in the above table, after thermal equilibrium has been established. The
circuit is in a test socket or mounted on a printed circuit board and transverse air flow greater than 500 Ifpm is maintained.

1. Input and output parameters vary 1:1 with Vgc. VEE can vary +0.46 V / —0.06 V.

2. Outputs are terminated through a 50 ohm resistor to Vcc—2 volts.

3. VIHCMR min varies 1:1 with VEg, max varies 1:1 with V.
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100E SERIES PECL DC CHARACTERISTICS Vccy=5.0 V; VEE=0.0V (Note 1.)

0°C 25°C 85°C
Symbol Characteristic Min Typ Max Min Typ Max Min Typ Max | Unit
IEE Power Supply Current 119 160 119 160 137 164 mA
VoH Output HIGH Voltage (Note 2.) 3975 | 4050 | 4120 | 3975 | 4050 | 4120 | 3975 | 4050 | 4120 mvV
VoL Output LOW Voltage (Note 2.) 3190 | 3295 | 3380 | 3190 | 3255 | 3380 | 3190 | 3260 | 3380 mV
VIH Input HIGH Voltage (Single Ended) 3835 | 4050 | 4120 | 3835 | 4120 | 4120 | 3835 | 4120 | 4120 mV
VIL Input LOW Voltage (Single Ended) 3190 | 3300 | 3525 | 3190 | 3525 | 3525 | 3190 | 3525 | 3525 mV
VBB Output Voltage Reference 3.62 374 | 3.62 374 | 3.62 3.74
VIHCMR | Input HIGH Voltage Common Mode 24 4.6 24 4.6 24 46
Range (Differential) (Note 3.)

IIH Input HIGH Current 150 150 150 UA
L Input LOW Current 0.5 0.3 0.5 0.25 05 0.2 uA

NOTE: Devices are designed to meet the DC specifications shown in the above table, after thermal equilibrium has been established. The
circuit is in a test socket or mounted on a printed circuit board and transverse air flow greater than 500 Ifpm is maintained.

1. Input and output parameters vary 1:1 with Vcc. VEE can vary +0.46 V/-0.8 V.

2. Outputs are terminated through a 50 ohm resistor to Vgc—2 volts.

3. VIHCMR min varies 1:1 with VEg, max varies 1:1 with Vg .

100E SERIES NECL DC CHARACTERISTICS Vgcy=0.0 V; VEE=-5.0 V (Note 1.)

0°C 25°C 85°C
Symbol Characteristic Min Typ Max Min Typ Max Min Typ Max Unit
IEE Power Supply Current 119 160 119 160 137 164 mA
VOH Output HIGH Voltage (Note 2.) —1025 | 950 | -880 |-1025 | —950 | —880 |-1025 | —950 | —880 mvV
VoL Output LOW Voltage (Note 2.) -1810 | =1705:|,+1620 | —1810 | 1745 | —1620 | —1810 | 1740 [ —1620 | mV
VIH Input HIGH Voltage (Single Ended) -1165 | -950 | -880 | —1165 | -880 | —880 | —-1165 | —880 | —880 mV
VIL Input LOW Voltage (Single Ended) —1810 | —1700 | —1475 | —1810 | —1475 | —1475 | —1810 | —1475 [ 1475 | mV
VBB Output Voltage Reference -1.38 -1.26 | -1.38 -1.26 | —1.38 -1.26
VIHCMR | Input HIGH Voltage Common Mode —2.6 04 | 26 04 | 26 -0.4 \
Range (Differential) (Note 3.)

IIH Input HIGH Current 150 150 150 UA
L Input LOW Current 0.5 0.3 0.5 0.25 0.5 0.2 uA

NOTE: Devices are designed to meet the DC specifications shown in the above table, after thermal equilibrium has been established. The
circuit is in a test socket or mounted on a printed circuit board and transverse air flow greater than 500 Ifpm is maintained.

1. Input and output parameters vary 1:1 with Vcc. VEE can vary +0.46 V/-0.8 V.

2. Outputs are terminated through a 50 ohm resistor to Vgc—2 volts.

3. VIHCMR min varies 1:1 with VEE, max varies 1:1 with V.

http://onsemi.com
210




MC10E211, MC100E211

AC CHARACTERISTICS Vccx=5.0V; VEE=0.0V or Vgox= 0.0 V; VEE=-5.0 V (Note 1.)

0°C 25°C 85°C
Symbol Characteristic Min Typ Max Min Typ Max Min Typ Max | Unit
fMAX Maximum Toggle Frequency TBD TBD TBD GHz
tPLH Propagation Delay to Output ps
tPHL CLK to Q (Diff) 795 930 | 1065 | 805 940 | 1075 | 825 960 | 1095
CLK to Q (SE) 745 930 | 1115 | 755 940 | 1125 | 775 960 | 1145
SCLK to Q 650 900 | 1085 | 650 910 | 1095 | 650 930 1115
SELto Q 745 970 | 1195 | 755 980 | 1205 | 775 | 1000 | 1225
tPHL Disable Time ps
CLK or SCLK to Q (Note 3.) 600 800 600 800 600 800
tskew Part-to—Part Skew ps
CLK (Diff) to Q 270 270 270
CLK (SE), SCLKto Q 370 370 370
Within-Device Skew (Note 2.) 50 75 50 75 75
YITTER Cycle—to—Cycle Jitter TBD TBD TBD ps
ts Setup Time ps
ENx to CLK 200 | —-100 200 | -100 200 | —-100
EN to CLK (Note 3.) 200 0 200 0 200 0
th Hold Time L ps
CLK to ENx, CEN (Note 3.) 900 600 900 160 900 600
Vpp Minimum Input Swing (CLK) (Note 4.) 0.25 1.0 0.25 1.0 0.25 1.0 Vv
tr Rise/Fall Times ps
tf (20 — 80%) 150 400 150 400 150 400

1. 10 Series: VEg can vary +0.46 V /-0.06 V.

100 Series: VEg can vary +0.46 V/-0.8 V.

Within-Device skew is defined for identical transitions on)similar paths through a device.

Setup, Hold and Disable times are all relative to a falling edge on CLK or SCLK.

Minimum input swing for which AC parameters are guaranteed. Full DC ECL output swings will be generated with only 50mV input swings.

Eal Y
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APPLICATIONS INFORMATION

General Description

The MCI10E/100E211 is a 1:6 fanout tree designed
explicitly for low skew high speed clock distribution. The
device was targeted to work in conjunction with the E111
device to provide another level of flexibility in the design
and implementation of clock distribution trees. The
individual synchronous enable controls and multiplexed
clock inputs make the device ideal as the first level
distribution unit in a distribution tree. The device provides
the ability to distribute a lower speed scan or test clock along
with the high speed system clock to ease the design of system
diagnostics and self test procedures. The individual enables
could be used to allow for the disabling of individual cards
on a backplane in fault tolerant designs.

Because of lower fanout and larger skews the E211 will
not likely be used as an alternative to the E111 for the bulk
of the clock fanout generation. Figure 1 shows a typical
application combining the two devices to take advantage of
the strengths of each.

BACKPLANE

Figure 1. Standard E211 Application

Using the E211 in PECL Designs

The E211 device can be utilized very effectively in
designs utilizing only a +5V power supply. Since the internal
switching reference levels are biased off of the VC supply
the input thresholds for the single-ended inputs will vary
with V(. As a result the single-ended inputs should be
driven by a device on the same board as the E211. Driving
these inputs across a backplane where significant
differences between the Vc(’s of the transmitter and
receiver can occur can lead to AC performance and/or
significant noise margin degradations. Because the
differential I/O does not use a switching reference, and due
to the CMR range of the E211, even under worst case VCC
situations between cards there will be no AC performance or
noise margin loss for the differential CLK inputs.

For situations where TTL clocks are required the E211 can
be interfaced with the H641 or H643 ECL to TTL Clock
Distribution Chips. The H641 is a single supply 1:9 PECL
to TTL device while the H643 is a 1:8 dual supply standard
ECL to TTL device. By combining the superior skew
performance of the E211, or Ell1, with the low skew
translating capabilities of the H641 and H643 very low skew
TTL clock distribution networks can be realized.

Handling Open Inputs and Outputs

All of the input pins of the E211 have a 50kQ to 75k
pulldown resistor to pull the input to VEE when left open.
This feature can cause a problem if the differential clock
inputs are left open as the input gate current source transistor
will become saturated. Under these conditions the outputs of
the CLK input buffer will go to an undefined state. It is
recommended, if possible,that the SCLK input should be
selected any time the differential CLK inputs are allowed to
float. The SCLK buffer, under open input conditions, will
maintain a defined output state and thus the Q outputs of the
device will be in a defined state (Q = LOW). Note that if all
of the inputs are left open the differential CLK input will be
selected and the state of the Q outputs will be undefined.

With the simultaneous switching characteristics and the
tight skew specifications of the E211 the handling of the
unused outputs becomes critical. To minimize the noise
generated on the die all outputs should be terminated in
pairs, ie. both the true and compliment outputs should be
terminated even if only one of the outputs will be used in the
system. With both complimentary pairs terminated the
current in the VO pins will remain essentially constant and
thus inductance induced voltage glitches on Vcc will not
occur. Vcc glitches will result in distorted output
waveforms and degradations in the skew performance of the
device.

The package parasitics of the 28-lead PLCC cause the
signals on a given pin to be influenced by signals on adjacent
pins. The E211 is characterized and tested with all of the
outputs switching, therefore the numbers in the data book
are guaranteed only for this situation. If all of the outputs of
the E211 are not needed and there is a desire to save
power the unused output pairs can be left unterminated.
Unterminated outputs can influence the propagation delay
on adjacent pins by 15ps - 20ps. Therefore under these
conditions this 15ps - 20ps needs to be added to the overall
skew of the device. Pins which are separated by a package
corner are not considered adjacent pins in the context of
propagation delay influence. Therefore as long as all of the
outputs on a single side of the package are terminated the
specification limits in the data sheet will apply.

vwvw.DataSheet4U.com
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APPLICATIONS INFORMATION

Differential versus Single-Ended Use

As can be seen from the data sheet, to minimize the skew
of the E211 the device must be used in the differential mode.
In the single-ended mode the propagation delays are
dependent on the relative position of the VBB switching
reference. Any VBB offset from the center of the input swing
will add delay to either the Tp1 H or TPHT, and subtract delay
from the other. This increase and decrease in delay will lead
to an increase in the duty cycle skew and thus part-to-part
skew. The within-device skew will be independent of the
VBB and therefore will be the same regardless of whether the
device is driven differentially or single-endedly.

For applications where part-to-part skew or duty cycle
skew are not important the advantages of single-ended clock
distribution may lead to its use. Using single-ended
interconnect will reduce the number of signal traces to be
routed, but remember that all of the complimentary outputs
still need to be terminated therefore there will be no
reduction in the termination components required. To use
the E211 with a single-ended input the arrangement pictured
in Figure 2b should be used. If the input to the differential
CLK inputs are AC coupled as pictured in Figure 2a the
dependence on a centered VBB reference is removed. The
situation pictured will ensure that the input is centered
around the bias set by the VBB. As a result when AC coupled
the AC specification limits for a differential input can be
used. For more information on AC coupling please refer;to
the interfacing section of the design guide in the ECLinPS
data book.

Using the Enable Pins

Both the common enable (CEN) and the individual
enables (ENx) are synchronous to the CLK or SCLK input
depending on which is selected. The active low signals are
clocked into the enable flip flops on the negative edges of the
E211 clock inputs. In this way the devices will only be
disabled when the outputs are already in the LOW state. The
internal propagation delays are such that the delay to the
output through the distribution buffers is less than that
through the enable flip flops. This will ensure that the
disabling of the device will not slice any time off the clock
pulse. On initial power up the enable flip flops will randomly

attain a stable state, therefore precautions should be taken on
initial power up to ensure the E211 is in the desired state.

NO I I | |

0.001uF 50Q

IN

VBB

Figure 2a. AC Coupled Input

Figure 2b. Single-Ended Input

vwvw.DataSheet4U.com
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r— a r— - A
290 —>0>
| Driver | | Receiver |
| Device | Device |
| E Qb > | E Db > |
| R, |
50Q 50 Q
VT

Vi1 = Vec-20vV

Figure 3. Typical Termination for Output Driver and Device Evaluation
(See Application Note AND8020 — Termination of ECL Logic Devices.)

Resource Reference of Application Notes

AN1404
AN1405
AN1406
AN1503
AN1504
AN1568
AN1596
AN1650
AN1672
AND8001
AND8002
AND8020

ECLInPS Circuit Performance at Non—Standard V|H Levels
ECL Clock Distribution Techniques

Designing with PECL (ECL at +5.0 V)

ECLinPS 1/0O SPICE Modeling Kit

Metastability and the ECLIinPS Family

Interfacing Between LVDS and ECL

ECLinPS Lite Translator ELT Family SPICE I/O Model Kit
Using Wire—OR Ties in ECLInPS Designs

The ECL Translator Guide

Odd Number Counters Design

Marking and Date Codes

Termination of ECL Logic Devices
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5V ECL 3-Bit Scannable
Registered Address Driver

The MC10E/100E212 is a scannable registered ECL driver typically
used as a fan-out memory address driver for ECL cache driving. In a
VLSI array based CPU design, use of the E212 allows the user to
conserve array output cell functionality and also output pins.

The input shift register is designed with control logic which greatly
facilitates its use in boundary scan applications.

The 100 Series contains temperature compensation.

® Scannable Version E112 Driver

® 1025 ps Max. CLK to Output

® Dual Differential Outputs

® Master Reset

® PECL Mode Operating Range: Vcc=4.2Vt0 5.7V
with VEE=0V

e NECL Mode Operating Range: Vcc=0V
with VEE=—4.2Vto-5.7V

® Internal Input Pulldown Resistors

® ESD Protection: > 1 KV HBM, > 75 V MM

® Meets or Exceeds JEDEC Spec EIA/JESD78 IC Latchup Test

® Moisture Sensitivity Level 1
For Additional Information, see Application Note AND8003/D

® Flammability Rating: UL-94 code V-0 @ 1/8”,
Oxygen Index 28 to 34

® Transistor Count = 259 devices

ON Semiconductor™
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MARKING
DIAGRAMS
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A = Assembly Location [ u|
WL = Wafer Lot g MC100E212FNfp
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YY = Year g AWLYYWW [
WW = Work Week E g
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281
ORDERING INFORMATION
Device Package Shipping
MC10E212FN PLCC-28 | 37 Units/Rail
MC10E212FNR2 | PLCC-28 | 500 Units/Reel
MC100E212FN PLCC-28 | 37 Units/Rail
MC100E212FNR2 | PLCC-28 | 500 Units/Reel
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LOGIC DIAGRAM AND PINOUT ASSIGNMENT

LOGIC DIAGRAM

SHIFT MR NC S-OUT VgcoQaob Qoa D
i T e N e T e O e Y e M 1 1 a
25 24 23 22 21 20 19
LOAD []26 18 [] Qab D2 0 0 Y
CLK []27 17[] Qoa
Do I: 28 16 :I Vce
_ 1 1 H D
vee [JO Pinout: 28-Lead PLCC  15[] Q1D Q
Top View — D1 0 0
o1 []2 (Top View) 1] o I3
Do []3 13[JQib
S-IN[]4 12[] Qqa
1 1 - D
5 6 7 8 9 10 N Q
T J T CJ CJ T J Do 0 0
NC VccoQoa Qob Qoa QobVeco Ie
* All Vo and Voo pins are tied together on the die. S-IN
Warning: . LOAD
arning: All Vo, Voco, and VEE pins must be externally SHIFT
connected to Power Supply to guarantee proper operation. CLK
MR
PIN DESCRIPTION
PIN FUNCTION
Do—-D2 ECL Data Inputs
S-IN ECL Scan‘nput
LOAD ECL LOAD/HOLD Control
SHIFT ECL Scan Control
CLK ECL Clock
MR ECL Reset
S-OUT ECL Scan Output
Q[0:2]a, Q[0:2]b ECL True Outputs
Q[0:2]a, Q[0:2]b ECL Inverting Outputs
Vce Veco Positive Supply
VEE Negative Supply
NC No Connect
FUNCTION TABLE
LOAD SHIFT MR MODE
L L L Load
H L L Hold
X H L Shift
X X H Reset

http://onsemi.com
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MAXIMUM RATINGS (Note 1.)

Symbol Parameter Condition 1 Condition 2 Rating Units
\ele PECL Mode Power Supply VEE=0V 8 Vv
VEE NECL Mode Power Supply Vcec=0V -8 \
\ PECL Mode Input Voltage VEE=0V Vi< Vce 6 \
NECL Mode Input Voltage Vcc=0V V| = VEE -6 Vv
lout Output Current Continuous 50 mA
Surge 100 mA
TA Operating Temperature Range O0to +85 °C
Tstg Storage Temperature Range —65 to +150 °C
0JA Thermal Resistance (Junction to Ambient) 0 LFPM 28 PLCC 63.5 °C/W
500 LFPM 28 PLCC 43.5 °C/W
6Jc Thermal Resistance (Junction to Case) std bd 28 PLCC 22 to 26 °C/W
VEE PECL Operating Range 42t05.7 \
NECL Operating Range -5.7t0-4.2 Vv
Tsol Wave Solder <2to 3 sec @ 248°C 265 °C

1. Maximum Ratings are those values beyond which device damage may occur.

10E SERIES PECL DC CHARACTERISTICS Vccy=5.0 V; VEE= 0.0 V (Note 1.)

0°C 25°C 85°C
Symbol Characteristic Min Typ Max Min Typ Max Min Typ Max | Unit
IEE Power Supply Current 80 96 80 96 80 96 mA
VoH Output HIGH Voltage (Note 2.) 3980 | 4070 | 4160 | 4020 | 4105 | 4190 | 4090 | 4185 | 4280 | mV
VoL Output LOW Voltage (Note 2.) 3050/ -3210-1)1 3370}, 3050 | 3210 | 3370 | 3050 | 3227 | 3405 | mV
VIH Input HIGH Voltage 3830 | 3995 | 4160 | 3870 | 4030 | 4190 | 3940 | 4110 | 4280 | mV
ViL Input LOW Voltage 3050 | 3285 | 3520 | 3050 | 3285 | 3520 | 3050 | 3302 | 3555 | mV
IIH Input HIGH Current 150 150 150 LA
L Input LOW Current 0.5 0.3 0.5 0.25 0.3 0.2 uA

NOTE: Devices are designed to meet the DC specifications shown in the above table, after thermal equilibrium has been established. The
circuit is in a test socket or mounted on a printed circuit board and transverse air flow greater than 500 Ifpm is maintained.

1. Input and output parameters vary 1:1 with Vcc. VEE can vary +0.46 V /—0.06 V.

2. Outputs are terminated through a 50 ohm resistor to Vg2 volts.

10E SERIES NECL DC CHARACTERISTICS Vcy= 0.0 V; VEE=-5.0 V (Note 1.)

0°C 25°C 85°C
Symbol Characteristic Min Typ Max Min Typ Max Min Typ Max | Unit
IEE Power Supply Current 80 96 80 96 80 96 mA
VoH Output HIGH Voltage (Note 2.) —1020 | 930 | -840 | —980 | 895 | 810 | 910 | —815 | —720 mV
VoL Output LOW Voltage (Note 2.) —1950 | -1790 | —1630 [ —1950 | —1790 | —1630 | -1950 | —1773 [ -1595 | mV
VIH Input HIGH Voltage —1170 | —1005 | -840 | 1130 | -970 | -810 | -1060 | —-890 | —720 mV
ViL Input LOW Voltage —1950 | -1715 | —1480 [ —1950 | —1715 | —1480 | -1950 | —1698 | —1445 | mV
IIH Input HIGH Current 150 150 150 LA
IR Input LOW Current 0.5 0.3 05 | 0.065 0.3 0.2 UA

NOTE: Devices are designed to meet the DC specifications shown in the above table, after thermal equilibrium has been established. The
circuit is in a test socket or mounted on a printed circuit board and transverse air flow greater than 500 Ifpm is maintained.

1. Input and output parameters vary 1:1 with Vcc. VEE can vary +0.46 V /—0.06 V.

2. Outputs are terminated through a 50 ohm resistor to Vgc—2 volts.
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100E SERIES PECL DC CHARACTERISTICS Vccy=5.0 V; VEE=0.0V (Note 1.)

0°C 25°C 85°C
Symbol Characteristic Min Typ Max Min Typ Max Min Typ Max | Unit
IEE Power Supply Current 80 96 80 96 92 110 mA
VOH Output HIGH Voltage (Note 2.) 3975 | 4050 | 4120 | 3975 | 4050 | 4120 | 3975 | 4050 | 4120 mV
VoL Output LOW Voltage (Note 2.) 3190 | 3295 | 3380 | 3190 | 3255 | 3380 | 3190 | 3260 | 3380 mV
VIH Input HIGH Voltage 3835 | 4050 | 4120 | 3835 | 4120 | 4120 | 3835 | 4120 | 4120 mvV
ViL Input LOW Voltage 3190 | 3300 | 3525 | 3190 | 3525 | 3525 | 3190 | 3525 | 3525 mvV
IIH Input HIGH Current 150 150 150 uA
L Input LOW Current 0.5 0.3 0.5 0.25 0.5 0.2 A

NOTE: Devices are designed to meet the DC specifications shown in the above table, after thermal equilibrium has been established. The
circuit is in a test socket or mounted on a printed circuit board and transverse air flow greater than 500 Ifpm is maintained.

1. Input and output parameters vary 1:1 with Vgc. VEE can vary +0.4 6V /-0.8 V.

2. Outputs are terminated through a 50 ohm resistor to Vgc—2 volts.

100E SERIES NECL DC CHARACTERISTICS Vgcy=0.0V; VEE=-5.0 V (Note 1.)

0°C 25°C 85°C
Symbol Characteristic Min Typ Max Min Typ Max Min Typ Max | Unit
IEE Power Supply Current 80 96 80 96 92 110 mA
VoH Output HIGH Voltage (Note 2.) —1025 | 950 | —880 |—-1025 | 950 | —880 |[-1025 | —950 | —880 mV
VoL Output LOW Voltage (Note 2.) -1810 | —1705 | —1620 | —1810 | —1745 | —1620 | —1810 | —1740 [ —1620 | mV
ViH Input HIGH Voltage —1165 | 950 | —880 | —1165 | —880 | —880 | —1165 | —-880 | —880 mV
VL Input LOW Voltage -1810 | —1700 | —1475 | -1810 | —1475 | —1475 | -1810 | —1475 | 1475 | mV
IIH Input HIGH Current 150 150 150 UA
IR Input LOW Current 0.5 0.3 0.5 0.25 0.5 0.2 UA

NOTE: Devices are designed to meet the DC specifications shown in the above table, after thermal equilibrium has been established. The
circuit is in a test socket or mounted on a printed circuit board and transverse air flow greater than 500 Ifpm is maintained.

1. Input and output parameters vary 1:1 with Vcc. VEE can vary +0.46 V/-0.8 V.

2. Outputs are terminated through a 50 ohm resistor to Vgc—2 volts.

AC CHARACTERISTICS Vccyx=5.0V; VEE=0.0V or Voox= 0.0 V; VEE=-5.0 V (Note 1.)

0°C 25°C 85°C
Symbol Characteristic Min Typ Max Min Typ Max Min Typ Max Unit
fMAX Maximum Toggle Frequency TBD TBD TBD GHz
tPLH Propagation Delay to Output ps
tPHL CLK | 575 800 | 1025 | 575 800 | 1025 | 575 800 | 1025
MR | 575 800 | 1025 | 575 800 | 1025 | 575 800 | 1025
CLK to S-OUT | 575 800 | 1025 | 575 800 | 1025 | 575 800 | 1025
ts Setup Time ps
D| 175 25 175 25 175 25
SHIFT | 150 | —50 150 | -50 150 | -50
LOAD | 225 50 225 50 225 50
S-IN| 150 | -50 150 | -50 150 | -50
th Hold Time ps
D | 250 25 250 25 250 25
SHIFT | 300 100 300 100 300 100
LOAD | 225 0 225 0 225 0
S-IN| 300 100 300 100 300 100
tRR Reset Recovery 600 350 600 350 600 350 ps
tSKEW Within-Device Skew (Note 2.) 100 100 100 ps
tSKEW Within-Gate Skew (Note 3.) 50 50 50 ps
tUITTER | Cycle—to—Cycle Jitter TBD TBD TBD ps
ty Rise/Fall Times ps
t (20 - 80%) 275 425 650 275 425 650 275 425 650

1. 10 Series: VEg can vary +0.46 V /-0.06 V.
100 Series: VEg can vary +0.46 V/-0.8 V.
2. Within-device skew is defined as identical transitions on similar paths through a device.
3. -Within-gate skew is defined as the difference in delays between various outputs of a gate when driven from the same input.
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S - -
50Q 50 Q
V1T

Figure 1. Typical Termination for Output Driver and Device Evaluation
(See Application Note AND8020 — Termination of ECL Logic Devices.)
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MC10E241, MC100E241

5V ECL 8-Bit Scannable
Register

The MCI10E/100E241 is an 8-bit shiftable register. Unlike a
standard universal shift register such as the E141, the E241 features
internal data feedback organized so that the SHIFT control overrides
the HOLD/LOAD control. This enables the normal operations of
HOLD and LOAD to be toggled with a single control line without the
need for external gating. It also enables switching to scan mode with
the single SHIFT control line.

The eight inputs D — D7 accept parallel input data, while S-IN
accepts serial input data when in shift mode. Data is accepted a set-up
time before the positive-going edge of CLK; shifting is also
accomplished on the positive clock edge. A HIGH on the Master Reset
pin (MR) asynchronously resets all the registers to zero.

The 100 Series contains temperature compensation.

e SHIFT overrides HOLD/LOAD Control

® 1000 ps Max. CLK to Q

® Asynchronous Master Reset

® Pin-Compatible with E141

® PECL Mode Operating Range: Vcc=4.2Vt0 5.7V
with VEE=0V

e NECL Mode Operating Range: Vcc=0V
with VEE=—-4.2Vto-5.7V

® Internal Input Pulldown Resistors

® Meets or Exceeds JEDEC Spec EIA/JESD78 IC Latchup Test

® ESD Protection: > 1 KV HBM, > 75 V MM

® Moisture Sensitivity Level 1
For Additional Information, see Application Note AND8003/D

® Flammability Rating: UL-94 code V-0 @ 1/8”,
Oxygen Index 28 to 34

® Transistor Count = 529 devices

© Semiconductor Components Industries, LLC, 2000 220
October, 2000 — Rev. 4

ON Semiconductor™

http://onsemi.com

MARKING
DIAGRAMS

aAooooon

O ]
\’ 0 MC10E241FN I
nm’(}]- 0 AwLyyww g
O ]
O ]
cc-28 oo
PLCC-:
FN SUFFIX 281
CASE 776 o
O ]
A =Assembly Location O u|
WL = Wafer Lot g MC100E241FNfp
O ]
YY = Year d AwLYYww [
WW = Work Week E g
_mg'ﬂ'ﬂ'ﬂ'
28 1
ORDERING INFORMATION
Device Package Shipping
MC10E241FN PLCC-28 | 37 Units/Rall
MC10E241FNR2 | PLCC-28 | 500 Units/Reel
MC100E241FN PLCC—28 | 37 Units/Rail
MC100E241FNR2 | PLCC—-28 | 500 Units/Reel

vwvw.DataSheet4U.com

Publication Order Number:

MC10E241/D




MC10E241, MC100E241

LOGIC DIAGRAM AND PINOUT ASSIGNMENT

LOGIC DIAGRAM

Qo

L — 41
2
|
o)
(o))

i

S-IN
SELO NC D7y Dg Ds Vcco Qr
I I Y Y s Y N N |
25 24 23 22 21 20 19
SEL1 []26 18 [] Qe Do
CLK []27 17[] as
MR []28 16[] Vee
|
vee [0 Pinout: 28-Lead PLCC s[JNC D1-Dg—]0 0
Top View |
s-IN []2 (Top View) 14[] Veco L_BmS1-6_ _ _
Do []3 13[] Q4
Dy [4 12[] Qg 1 1
D
5 6 7 8 9 10 1 7 0 9
o o v @ o vowow
2 3 4 VCCO S0 1 2 SHIFT
* All Vo and Voo pins are tied together on the die. CLK
Warning: All Vo, Vcco, and VEE pins must be externally MR
connected to Power Supply to guarantee proper operation.
PIN DESCRIPTION
PIN FUNCTION
Do -D7 ECL Parallel Date Inputs
S-IN ECL Serial Data Inputs
SELO ECL SHIFT Control
SEL1 ECL HOLD/LOAD Control
CLK ECL Clock
MR ECL Master Reset
Qo -Q7 ECL Data Outputs
Vce. Veco Positive Supply
VEE Negative Supply
NC No Connect
FUNCTION TABLE
MR SELO SELA1 Function
1 X X Outputs LOW
0 1 X Shift Data
0 0 1 Hold Data
0 0 0 Load Data
X =Don’t Care

http://onsemi.com
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MC10E241, MC100E241

MAXIMUM RATINGS (Note 1.)

Symbol Parameter Condition 1 Condition 2 Rating Units
\ele PECL Mode Power Supply VEE=0V 8 Vv
VEE NECL Mode Power Supply Vcec=0V -8 \
\ PECL Mode Input Voltage VEE=0V Vi< Vce 6 \
NECL Mode Input Voltage Vcc=0V V| = VEE -6 Vv
lout Output Current Continuous 50 mA
Surge 100 mA
TA Operating Temperature Range O0to +85 °C
Tstg Storage Temperature Range —65 to +150 °C
0JA Thermal Resistance (Junction to Ambient) 0 LFPM 28 PLCC 63.5 °C/W
500 LFPM 28 PLCC 43.5 °C/W
6Jc Thermal Resistance (Junction to Case) std bd 28 PLCC 22 to 26 °C/W
VEE PECL Operating Range 42t05.7 \
NECL Operating Range -5.7t0-4.2 Vv
Tsol Wave Solder <2to 3 sec @ 248°C 265 °C

1. Maximum Ratings are those values beyond which device damage may occur.

10E SERIES PECL DC CHARACTERISTICS Vccy=5.0 V; VEE= 0.0 V (Note 1.)

0°C 25°C 85°C
Symbol Characteristic Min Typ Max Min Typ Max Min Typ Max | Unit
IEE Power Supply Current 125 150 125 150 125 150 mA
VoH Output HIGH Voltage (Note 2.) 3980 | 4070 | 4160 | 4020 | 4105 | 4190 | 4090 | 4185 | 4280 | mV
VoL Output LOW Voltage (Note 2.) 3050/ -3210-1)1 3370}, 3050 | 3210 | 3370 | 3050 | 3227 | 3405 | mV
VIH Input HIGH Voltage 3830 | 3995 | 4160 | 3870 | 4030 | 4190 | 3940 | 4110 | 4280 | mV
ViL Input LOW Voltage 3050 | 3285 | 3520 | 3050 | 3285 | 3520 | 3050 | 3302 | 3555 | mV
IIH Input HIGH Current 150 150 150 LA
L Input LOW Current 0.5 0.3 0.5 0.25 0.3 0.2 uA

NOTE: Devices are designed to meet the DC specifications shown in the above table, after thermal equilibrium has been established. The
circuit is in a test socket or mounted on a printed circuit board and transverse air flow greater than 500 Ifpm is maintained.

1. Input and output parameters vary 1:1 with Vcc. VEE can vary +0.46 V /—0.06 V.

2. Outputs are terminated through a 50 ohm resistor to Vg2 volts.

10E SERIES NECL DC CHARACTERISTICS Vcy= 0.0 V; VEE=-5.0 V (Note 1.)

0°C 25°C 85°C
Symbol Characteristic Min Typ Max Min Typ Max Min Typ Max | Unit
IEE Power Supply Current 125 150 125 150 125 150 mA
VoH Output HIGH Voltage (Note 2.) —1020 | 930 | -840 | —980 | 895 | 810 | 910 | —815 | —720 mV
VoL Output LOW Voltage (Note 2.) —1950 | -1790 | —1630 [ —1950 | —1790 | —1630 | -1950 | —1773 [ -1595 | mV
VIH Input HIGH Voltage —1170 | —1005 | -840 | 1130 | -970 | -810 | -1060 | —-890 | —720 mV
ViL Input LOW Voltage —1950 | -1715 | —1480 [ —1950 | —1715 | —1480 | -1950 | —1698 | —1445 | mV
IIH Input HIGH Current 150 150 150 LA
IR Input LOW Current 0.5 0.3 05 | 0.065 0.3 0.2 UA

NOTE: Devices are designed to meet the DC specifications shown in the above table, after thermal equilibrium has been established. The
circuit is in a test socket or mounted on a printed circuit board and transverse air flow greater than 500 Ifpm is maintained.

1. Input and output parameters vary 1:1 with Vcc. VEE can vary +0.46 V /—0.06 V.

2. Outputs are terminated through a 50 ohm resistor to Vgc—2 volts.
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MC10E241, MC100E241

100E SERIES PECL DC CHARACTERISTICS Vccy=5.0 V; VEE=0.0V (Note 1.)

0°C 25°C 85°C
Symbol Characteristic Min Typ Max Min Typ Max Min Typ Max | Unit
IEE Power Supply Current 125 150 125 150 144 173 mA
VOH Output HIGH Voltage (Note 2.) 3975 | 4050 | 4120 | 3975 | 4050 | 4120 | 3975 | 4050 | 4120 mV
VoL Output LOW Voltage (Note 2.) 3190 | 3295 | 3380 | 3190 | 3255 | 3380 | 3190 | 3260 | 3380 mV
VIH Input HIGH Voltage 3835 | 4050 | 4120 | 3835 | 4120 | 4120 | 3835 | 4120 | 4120 mvV
ViL Input LOW Voltage 3190 | 3300 | 3525 | 3190 | 3525 | 3525 | 3190 | 3525 | 3525 mvV
IIH Input HIGH Current 150 150 150 uA
L Input LOW Current 0.5 0.3 0.5 0.25 0.5 0.2 A

NOTE: Devices are designed to meet the DC specifications shown in the above table, after thermal equilibrium has been established. The
circuit is in a test socket or mounted on a printed circuit board and transverse air flow greater than 500 Ifpm is maintained.
1. Input and output parameters vary 1:1 with V. VEE can vary +0.46 V/-0.8 V.

2. Outputs are terminated through a 50 ohm resistor to Vgc—2 volts.
100E SERIES NECL DC CHARACTERISTICS Vgcy=0.0 V; VEE=-5.0 V (Note 1.)

0°C 25°C 85°C
Symbol Characteristic Min Typ Max Min Typ Max Min Typ Max | Unit
IEE Power Supply Current 125 150 125 150 144 173 mA
VoH Output HIGH Voltage —1025 | -950 | —880 |—-1025 [ —-950 | —880 [-1025 | -950 | —880 mV
VoL Output LOW Voltage -1810 | -1705 | —1620 | —1810 | —1745 | -1620 | —1810 | —1740 | —1620 mV
ViH Input HIGH Voltage (Single Ended) -1165 | -950 | -880 | -—1165 | —-880 | —880 | —1165 | —880 | —880 mV
VL Input LOW Voltage (Single Ended) —1810 | —1700 | —1475 | —1810 | —1475 | —1475 | —1810 | —1475 | —1475 mV
IIH Input HIGH Current 150 150 150 LA
L Input LOW Current 0.5 0.3 0.5 0.25 0.5 0.2 LA

NOTE: Devices are designed to meet the DC specifications shown in the above table, after thermal equilibrium has been established. The
circuit is in a test socket or mounted on a printed circuit board and transverse air flow greater than 500 Ifpm is maintained.
1. Input and output parameters vary 1:1 with Vgc. VEg can vary +0.46 V/-0.8 V.

2. Outputs are terminated through a 50 ohm resistor to Vgg=2-volts.

AC CHARACTERISTICS Vceyx=5.0V; VEE=0.0V or Voox= 0.0 V; VEE=—-5.0 V (Note 1.)

0°C 25°C 85°C
Symbol Characteristic Min Typ Max Min Typ Max Min Typ Max Unit
fMAX Maximum Toggle Frequency TBD TBD TBD GHz
fSHIFT Max. Shift Frequency 700 900 700 900 700 900 MHz
tPLH Propagation Delay to Output ps
tPHL Clk | 625 750 975 625 750 975 625 750 975
MR | 600 725 975 600 725 975 600 725 975
ts Setup Time ps
D| 175 25 175 25 175 25
SELO (SHIFT) | 350 200 350 200 350 200
SEL1 (HOLD/LOAD) | 400 250 400 250 400 250
S-IN| 125 | —100 125 | =100 125 | =100
th Hold Time ps
D | 200 -25 200 | —-25 200 | —-25
SELO (SHIFT) | 100 | —200 100 | —200 100 | —200
SEL1 (HOLD/LOAD) | 50 |-250 50 | -250 50 - 250
S-IN| 300 100 300 100 300 100
tRR Reset Recovery Time 900 600 900 600 900 600 ps
tpPw Minimum Pulse Width ps
Clk, MR | 400 400 400
tSKEW Within-Device Skew (Note 2.) 60 60 60 ps
tUTTER | Cycle—to—Cycle Jitter TBD TBD TBD ps
ty Rise/Fall Times ps
tf (20 - 80%) 300 525 800 300 525 800 300 525 800

1. 10 Series: VEg can vary +0.46 V /-0.06 V.
100 Series: VEg can vary +0.46 V/-0.8 V.
2. Within-device skew is defined as identical transitions on similar paths through a device.

http://onsemi.com
223




MC10E241, MC100E241

r— a r— - A
290 —>0>
| Driver | | Receiver |
| Device | Device |
| E Qb > | E Db > |
| R, |
50Q 50 Q
VT

Vi1 = Vec-20vV

Figure 1. Typical Termination for Output Driver and Device Evaluation
(See Application Note AND8020 — Termination of ECL Logic Devices.)
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MC10E256, MC100E256

5V ECL 3-Bit 4:1 Mux-Latch

The MC10E/100E256 contains three 4:1 multiplexers followed by
transparent latches with differential outputs. Separate Select controls
are provided for the leading 2:1 mux pairs (see logic symbol).

When the Latch Enable (LEN) is LOW, the latch is transparent, and
output data is controlled by the multiplexer select controls. A logic
HIGH on LEN latches the outputs. The Master Reset (MR) overrides
all other controls to set the Q outputs LOW.

The 100 Series contains temperature compensation.

® 950 ps Max. D to Output

® 850 ps Max. LEN to Output

® Split Select

e Differential Outputs

® PECL Mode Operating Range: Vcc=4.2Vt0 5.7V
with VEE=0V

® NECL Mode Operating Range: Vcc=0V
with VEE=-42Vto-5.7V

® Internal Input Pulldown Resistors

® ESD Protection: > 1 KV HBM, > 75 V MM

® Meets or Exceeds JEDEC Spec EIA/JESD78 IC Latchup Test

® Moisture Sensitivity Level 1
For Additional Information, see Application Note"’ AND8003/D

® Flammability Rating: UL-94 code V-0 @ 1/8”,
Oxygen Index 28 to 34

® Transistor Count = 280 devices

ON Semiconductor™
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LOGIC DIAGRAM AND PINOUT ASSIGNMENT

MC10E256, MC100E256

LOGIC DIAGRAM

D1b D1a D2d D2c D2b D2a/cco Doa
e T e T e T e Y s T e A i
25 24 23 2 21 20 19 o
SEL1A []26 18 0 Q2 Dob
SEL1B [Jo7 17 J Q2
SEL2[]28 16 0 Vee Doc
vee[o| Pinout: 28-Lead PLCC . 1 o7 Dod
(Top View)
LEN[]2 14 J Q1
D1a
MR []3 13 0 Veco
D1c[4 ien D1b
5 6 7 8 9 10 N
[ Iy N [ Ny Sy S s D1
D1d Doa Pob Doc Dod Veco Qo ¢
* All Vo and Voo pins are tied together on the die. D1g
Warning: All Vo, Vcco, and VEE pins must be externally
connected to Power Supply to guarantee proper operation. Do
D2b
PIN DESCRIPTION Doc
PIN FUNCTION
Dox — Doy ECL Data Inputs D2g
SEL1A, SEL1B ECL First-stage Select Inputs
SEL2 ECL Second-stage Select Input SEL1A D
LEN ECL Latch Enable SEL1B D
MR ECL Master Reset BEL2 _‘>
Qp, Qo - Qo, Q2 ECL Data Outputs LEN _[>
Vce: Veco Positive Supply MR _[>
VEE Negative Supply
FUNCTION TABLE
Pin State Operation
SEL2 H Output c/d Data
SEL1A H Input d Data
SEL1B H Input b Data
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MC10E256, MC100E256

MAXIMUM RATINGS (Note 1.)

Symbol Parameter Condition 1 Condition 2 Rating Units
\ele PECL Mode Power Supply VEE=0V 8 Vv
VEE NECL Mode Power Supply Vcec=0V -8 \
\ PECL Mode Input Voltage VEE=0V Vi< Vce 6 \
NECL Mode Input Voltage Vcc=0V V| = VEE -6 Vv
lout Output Current Continuous 50 mA
Surge 100 mA
TA Operating Temperature Range O0to +85 °C
Tstg Storage Temperature Range —65 to +150 °C
0JA Thermal Resistance (Junction to Ambient) 0 LFPM 28 PLCC 63.5 °C/W
500 LFPM 28 PLCC 43.5 °C/W
6Jc Thermal Resistance (Junction to Case) std bd 28 PLCC 22 to 26 °C/W
VEE PECL Operating Range 42t05.7 \
NECL Operating Range -5.7t0-4.2 Vv
Tsol Wave Solder <2to 3 sec @ 248°C 265 °C

1. Maximum Ratings are those values beyond which device damage may occur.

10E SERIES PECL DC CHARACTERISTICS Vccy=5.0 V; VEE= 0.0 V (Note 1.)

0°C 25°C 85°C
Symbol Characteristic Min Typ Max Min Typ Max Min Typ Max | Unit
IEE Power Supply Current 69 83 69 83 69 83 mA
VoH Output HIGH Voltage (Note 2.) 3980 | 4070 | 4160 | 4020 | 4105 | 4190 | 4090 | 4185 | 4280 | mV
VoL Output LOW Voltage (Note 2.) 3050/ -3210-1)1 3370}, 3050 | 3210 | 3370 | 3050 | 3227 | 3405 | mV
VIH Input HIGH Voltage 3830 | 3995 | 4160 | 3870 | 4030 | 4190 | 3940 | 4110 | 4280 | mV
ViL Input LOW Voltage 3050 | 3285 | 3520 | 3050 | 3285 | 3520 | 3050 | 3302 | 3555 | mV
IIH Input HIGH Current 150 150 150 LA
L Input LOW Current 0.5 0.3 0.5 0.25 0.3 0.2 uA

NOTE: Devices are designed to meet the DC specifications shown in the above table, after thermal equilibrium has been established. The
circuit is in a test socket or mounted on a printed circuit board and transverse air flow greater than 500 Ifpm is maintained.

1. Input and output parameters vary 1:1 with Vcc. VEE can vary +0.46 V /—0.06 V.

2. Outputs are terminated through a 50 ohm resistor to Vg2 volts.

10E SERIES NECL DC CHARACTERISTICS Vcy= 0.0 V; VEE=-5.0 V (Note 1.)

0°C 25°C 85°C
Symbol Characteristic Min Typ Max Min Typ Max Min Typ Max | Unit
IEE Power Supply Current 69 83 69 83 69 83 mA
VoH Output HIGH Voltage (Note 2.) —1020 | 930 | -840 | —980 | 895 | 810 | 910 | —815 | —720 mV
VoL Output LOW Voltage (Note 2.) —1950 | -1790 | —1630 [ —1950 | —1790 | —1630 | -1950 | —1773 [ -1595 | mV
VIH Input HIGH Voltage —1170 | —1005 | -840 | 1130 | -970 | -810 | -1060 | —-890 | —720 mV
ViL Input LOW Voltage —1950 | -1715 | —1480 [ —1950 | —1715 | —1480 | -1950 | —1698 | —1445 | mV
IIH Input HIGH Current 150 150 150 LA
IR Input LOW Current 0.5 0.3 05 | 0.065 0.3 0.2 UA

NOTE: Devices are designed to meet the DC specifications shown in the above table, after thermal equilibrium has been established. The
circuit is in a test socket or mounted on a printed circuit board and transverse air flow greater than 500 Ifpm is maintained.

1. Input and output parameters vary 1:1 with Vcc. VEE can vary +0.46 V /—0.06 V.

2. Outputs are terminated through a 50 ohm resistor to Vgc—2 volts.
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MC10E256, MC100E256

100E SERIES PECL DC CHARACTERISTICS Vccy=5.0 V; VEE=0.0V (Note 1.)

0°C 25°C 85°C
Symbol Characteristic Min Typ Max Min Typ Max Min Typ Max | Unit
IEE Power Supply Current 69 83 69 83 79 96 mA
VOH Output HIGH Voltage (Note 2.) 3975 | 4050 | 4120 | 3975 | 4050 | 4120 | 3975 | 4050 | 4120 mV
VoL Output LOW Voltage (Note 2.) 3190 | 3295 | 3380 | 3190 | 3255 | 3380 | 3190 | 3260 | 3380 mV
VIH Input HIGH Voltage 3835 | 4050 | 4120 | 3835 | 4120 | 4120 | 3835 | 4120 | 4120 mvV
ViL Input LOW Voltage 3190 | 3300 | 3525 | 3190 | 3525 | 3525 | 3190 | 3525 | 3525 mvV
IIH Input HIGH Current 150 150 150 uA
L Input LOW Current 0.5 0.3 0.5 0.25 0.5 0.2 A

NOTE: Devices are designed to meet the DC specifications shown in the above table, after thermal equilibrium has been established. The
circuit is in a test socket or mounted on a printed circuit board and transverse air flow greater than 500 Ifpm is maintained.

1. Input and output parameters vary 1:1 with Vcc. VEE can vary +0.46 V/-0.8 V.

2. Outputs are terminated through a 50 ohm resistor to Vgc—2 volts.

100E SERIES NECL DC CHARACTERISTICS Vgccy=0.0 V; VEE=-5.0 V (Note 1.)

0°C 25°C 85°C
Symbol Characteristic Min Typ Max Min Typ Max Min Typ Max Unit
IEE Power Supply Current 69 83 69 83 79 96 mA
VOH Output HIGH Voltage (Note 2.) -1025 | -950 | —880 | —-1025 [ —-950 | —-880 [-—-1025 | —950 | —880 mV
VoL Output LOW Voltage (Note 2.) -1810 | -1705 | -1620 | —1810 | 1745 | —1620 | 1810 | —1740 [ -1620 | mV
VIH Input HIGH Voltage -1165 | -950 | -880 | -—1165 | 880 | —-880 | —1165 | —880 | —880 mV
VL Input LOW Voltage —1810 | —1700 | —1475 | —1810 [ —1475 | —1475 [ -1810 | —1475 | 1475 | mV
IIH Input HIGH Current 150 150 150 A
L Input LOW Current 0.5 0.3 0.5 0.25 0.5 0.2 uA

NOTE: Devices are designed to meet the DC specifications shown in the above table, after thermal equilibrium has been established. The
circuit is in a test socket or mounted on a printed circuit board and transverse air flow greater than 500 Ifpm is maintained.

1. Input and output parameters vary 1:1 with Vcc. VEE can vary +0.46 V/-0.8 V.

2. Outputs are terminated through a 50 ohm resistor to Vgc—2 volts.

AC CHARACTERISTICS Vccyx=5.0V; VEE=0.0V or Vogx= 0.0 V; VEE=—-5.0 V (Note 1.)

0°C 25°C 85°C
Symbol Characteristic Min Typ Max Min Typ Max Min Typ Max | Unit
fMAX Maximum Toggle Frequency TBD TBD TBD GHz
tPLH Propagation Delay to Output ps
tPHL D | 400 600 900 400 600 900 400 600 900
SEL1 | 550 775 | 1050 | 550 775 | 1050 | 550 775 | 1050
SEL2 | 450 650 900 450 650 900 450 650 900
LEN | 350 500 800 350 500 800 350 500 800
MR | 350 600 825 350 600 825 350 600 825
ts Setup Time ps
D | 400 275 400 275 400 275
SEL1 | 600 300 600 300 600 300
SEL2 | 500 250 500 250 500 | 250
th Hold Time ps
D| 300 [-275 300 [-275 300 |-275
SEL1 | 100 | -300 100 | -300 100 | -300
SEL2 | 200 | -250 200 |-250 200 | -250
tRR Reset Recovery Time 700 600 700 600 700 600 ps
tpw Minimum Pulse Width ps
MR | 400 400 400
tSKEW Within-Device Skew (Note 2.) 50 50 50 ps
tUITTER | Cycle—to—Cycle Jitter TBD TBD TBD ps
ty Rise/Fall Times ps
tf (20 - 80%) 275 475 700 275 475 700 275 475 700

1. 10 Series: VEg can vary +0.46 V /-0.06 V.
100 Series: VEg can vary +0.46 V/-0.8 V.
2. -Within-device skew is defined as identical transitions on similar paths through a device.
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MC10E256, MC100E256

r— a r— - A
290 —>0>
| Driver | | Receiver |
| Device | Device |
| E Qb > | E Db > |
| R, |
50Q 50 Q
VT

Vi1 = Vec-20vV

Figure 1. Typical Termination for Output Driver and Device Evaluation
(See Application Note AND8020 — Termination of ECL Logic Devices.)
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MC100E310

5V ECL Low Voltage 2:8
Differential Fanout Buffer

The MC100E310 is a low voltage, low skew 2:8 differential ECL
fanout buffer designed with clock distribution in mind. The device
features fully differential clock paths to minimize both device and system
skew. The E310 offers two selectable clock inputs to allow for redundant
or test clocks to be incorporated into the system clock trees.

The lowest tpd delay time results from terminating only one output
pair, and the greatest tpd delay time results from terminating all the
output pairs. This shift is about 10-20 pS in tpd. The skew between
any two output pairs within a device is typically about 25 nS. If other
output pairs are not terminated, the lowest tpd delay time results from
both output pairs and the skew is typically 25 nS. When all outputs are
terminated, the greatest tpd (delay time) occurs and all outputs display
about the same 10-20 pS increase in tpd, so the relative skew between
any two output pairs remains about 25 nS.

For more information on using PECL, designers should refer to ON
Semiconductor Application Note AN1406/D.

The VBB pin, an internally generated voltage supply, is available to this
device only. For single-ended input conditions, the unused differential
input is connected to VBB as a switching reference voltage. VBB may
also rebias AC coupled inputs. When used, decouple VBB and VCC viaa
0.01 uF capacitor and limit current sourcing or sinking to 0.5 mA. When
not used, VBB should be left open.

Dual Differential Fanout Buffers

200 ps Part—to—Part Skew

50 ps Output—to—Output Skew

28-lead PLCC Packaging

The 100 Series Contains Temperature Compensation

Internal Input Pulldown Resistors

Q Output will Default LOW with Inputs Open or at VEE
ESD Protection: >2KV HBM, >200V MM

Meets or Exceeds JEDEC Spec EIA/JESD78 IC Latchup Test

Moisture Sensitivity Level 1
For Additional Information, see Application Note AND8003/D

® Flammability Rating: UL-94 code V-0 @ 1/8”,
Oxygen Index 28 to 34

® Transistor Count = 212 devices

© Semiconductor Components Industries, LLC, 2000 230
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ORDERING INFORMATION

PECL Mode Operating Range: Vcc=4.2 V to 5.7 V with VEE=0 V
NECL Mode Operating Range: Vo= 0 V with VEg=-42V to 57V

Device Package Shipping
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MC100E310FNR2 | PLCC-28 | 500 Units/Reel
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MC100E310

LOGIC SYMBOL
LOGIC DIAGRAM AND PINOUT ASSIGNMENT

_ _ _ Qo

Q0 Q0 Qf VgcoQl Q2 Q2 | E —

i I e Y e T s T e Y e O | Qo

25 24 23 22 21 20 19 ; a

Vee [] 24 18[] @3 .,_Lz ai

cLK_SEL [] 27 17[] @8 ' Q2

0—|/z Q2

ClKa [] 24 16 [] Q4 ClKa \ , s

; . 9q CLKa /‘>

VCC[@ Pinout: 28 L_ead PLCC 15 :l Voo —® 0—|,z Q3

(Top View) CLKb ' Q4

CKa[] 2 14[] Qa P ) Q4

C ] CLKb /I/ ) | Z o

ves[] 3 131] as CLK_SEL ' Qs

CLkb[] 4 12[] @5 «»—Lz Q5

5 6 7 8 9 10 M { Q6

J 7T J 7 T 7 J . | 2 %

CLKb NC Q7 Vgco Q7 Q6 Q6 : Q7

* All Vo and Voo pins are tied together on the die. —Lz Q7
Warning: All Voo, Vcco, and VEE pins must be externally VBB

connected to Power Supply to guarantee proper operation.

PIN DESCRIPTION

PIN FUNCTION
CLKa, CLKb; ECL Differential Input Pairs
CLKa, CLKb ECL Differential Input Pairs
Q0:7; Q0:7 ECL Differential Outputs
CLK_SEL ECL Input Clock Select
VBB Reference Voltage Output
Vce, Veco Positive Supply
VEE Negative Supply
NC No Connect

FUNCTION TABLE

CLK_SEL Input Clock
0 CLKa Selected
1 CLKb Selected

vwvw.DataSheet4U.com
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MC100E310

MAXIMUM RATINGS (Note 1.)

Symbol Parameter Condition 1 Condition 2 Rating Units
Vce PECL Mode Power Supply VEE=0V 8 \
VEE NECL Mode Power Supply Vcc=0V -8 \
\ PECL Mode Input Voltage VEE=0V Vi< Vce 6 \"
NECL Mode Input Voltage Vcc=0V V| > VEE -6 Vv
lout Output Current Continuous 50 mA
Surge 100 mA
BB VBB Sink/Source +05 mA
TA Operating Temperature Range 0to +85 °C
Tstg Storage Temperature Range —65 to +150 °C
0JA Thermal Resistance (Junction to Ambient) 0 LFPM 28 PLCC 63.5 °C/W
500 LFPM 28 PLCC 43.5 °C/W
0Jc Thermal Resistance (Junction to Case) std bd 28 PLCC 2210 26 °C/W
VEE PECL Operating Range 42t05.7 \
NECL Operating Range —-5.7t0-4.2 Vv
Tsol Wave Solder <2 to 3 sec @ 248°C 265 °C

1. Maximum Ratings are those values beyond which device damage may occur.
100E SERIES PECL DC CHARACTERISTICS Vcox=5.0V; VEg=0.0 V (Note 1.)

-40°C 25°C 85°C
Symbol Characteristic Min Typ Max Min Typ Max Min Typ Max Unit
IEE Power Supply Current 55 60 55 60 65 70 mA
VOH Output HIGH Voltage (Note 2.) 3915 | 3995 | 4120 | 3975 | 4050 | 4120 | 3975 | 4050 | 4120 mV
VoL Output LOW Voltage (Note 2.) 3170 | 3305 | 3445 | 3190 | 3255 | 3380 | 3190 | 3260 | 3380 mV
VIH Input HIGH Voltage (Single Ended) 3835 | 4050 | 4120 | 3835 | 4120 | 4120 | 3835 | 4120 | 4120 mV
VIL Input LOW Voltage (Single Ended) 3190 | 3300 | 3525 | 3190 | 3525 | 3525 | 3190 | 3525 | 3525 mV
VBB Output Voltage Reference 3.62 374 3.62 3.74 | 3.62 3.74 \"
VIHCMR | Input HIGH Voltage Common Mode 2.7 4.6 2.7 4.6 2.7 4.6 \"
Range (Differential) (Note 3.)
IIH Input HIGH Current 150 150 150 uA
L Input LOW Current 0.5 0.3 0.5 0.25 0.5 0.2 uA

NOTE: Devices are designed to meet the DC specifications shown in the above table, after thermal equilibrium has been established. The
circuit is in a test socket or mounted on a printed circuit board and transverse air flow greater than 500 Ifpm is maintained.

1. Input and output parameters vary 1:1 with Vcc. VEE can vary +0.46 V/-0.8 V.

2. Outputs are terminated through a 50 ohm resistor to Voc—2 volts.

3. VIHCMR min varies 1:1 with VEg, max varies 1:1 with Vgc.

100E SERIES NECL DC CHARACTERISTICS Vgcy=0.0 V; VEE=-5.0 V (Note 1.)

0°C 25°C 85°C
Symbol Characteristic Min Typ Max Min Typ Max Min Typ Max | Unit
IEE Power Supply Current 55 60 55 60 65 70 mA
VOH Output HIGH Voltage (Note 2.) —1085 | —1005 | —880 | —1025 [ -950 | —880 |[—-1025 | 950 | —880 mV
VoL Output LOW Voltage (Note 2.) —1830 | 1695 | —1555 [ —1810 | 1745 | —1620 | 1810 | —1740 [ -1620 | mV
VIH Input HIGH Voltage (Single Ended) -1165 | 950 | -880 | —-1165 | 880 | —-880 | —1165 | —880 | —880 mV
VL Input LOW Voltage (Single Ended) —1810 | -1700 | —1475 | —1810 | —1475 | —1475 | 1810 | —1475 | —1475 | mV
VBB Output Voltage Reference -1.38 -1.26 | -1.38 -1.26 | -1.38 -1.26 \
VIHCMR | Input HIGH Voltage Common Mode 2.3 -04 | 23 -04 | 23 -0.4 \
Range (Differential) (Note 3.)
IIH Input HIGH Current 150 150 150 A
IR Input LOW Current 0.5 0.3 0.5 0.25 0.5 0.2 uA

NOTE: Devices are designed to meet the DC specifications shown in the above table, after thermal equilibrium has been established. The
circuit is in a test socket or mounted on a printed circuit board and transverse air flow greater than 500 Ifpm is maintained.

1. Input and output parameters vary 1:1 with Voc. VEE can vary +0.46 V/-0.8 V.

2. Outputs are terminated through a 50 ohm resistor to Vgc—2 volts.

3. VIHCMR min varies 1:1 with VEg, max varies 1:1 with Vgc.
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MC100E310

MC100E310 ECL DC CHARACTERISTICS

-40°C 0°C 25°C 85°C
Symbol Characteristic Min Typ Max Min Typ Max Min Typ Max Min Typ Max | Unit
VOH Output HIGH Voltage -1.085 | -1.005 | -0.880 | —1.025 | —-0.955 | —0.880 | —1.025 | —0.955 | -0.880 | —1.025 | -0.955 | —0.880 \
VoL Output LOW Voltage -1.830 | -1.695 | -1.555 | -1.810 | -1.705 | -1.620 | -1.810 | -1.705 | -1.620 | -1.810 [ -1.705 | —1.620 \
VIH Input HIGH Voltage -1.165 -0.880 | -1.165 -0.880 | —1.165 -0.880 | —1.165 -0.880 \
ViL Input LOW Voltage -1.810 -1.475 | -1.810 -1.475 | -1.810 -1.475 | -1.810 -1.475 \
VBB Output Reference Voltage -1.38 -126 | -1.38 -126 | -1.38 -126 | -1.38 -1.26 \
VEE Power Supply 525 —~42 | 525 —~42 | 525 —~42 | 525 42 v
Voltage
H Input HIGH Current 150 150 150 150 uA
IEE Power Supply 55 60 55 60 55 60 65 70 mA
Current
MC100E310 PECL DC CHARACTERISTICS
-40°C 0°C 25°C 85°C
Symbol Characteristic Min Typ Max Min Typ Max Min Typ Max Min Typ Max | Unit
VOoH O;Jtput HIGH Voltage (Note 3.915 3.995 4.12 3.975 4.045 4.12 3.975 4.045 412 3.975 4.045 412 \
1.
VoL O;Jtput LOW Voltage (Note 3170 | 3.305 | 3.445 3.19 3.295 3.38 3.19 3.295 3.38 3.19 3.295 3.38 \
1.
VIH Input HIGH Voltage 3.835 412 3.835 412 3.835 412 3.835 412 \
(Note 1.)
ViL Input LOW Voltage 3.190 3525 | 3.190 3525 | 3.190 3525 | 3.190 3.525 Vv
(Note 1.)
VBB Output Reference 3.62 3.74 3.62 3.74 3.62 3.74 3.62 3.74 \
Voltage (Note 1.)
Vee Power Supply Voltage 4.75 525 475 525 4.75 525 4.75 525 Vv
IH Input HIGH Current 150 150 150 150 uA
IEE Power Supply Current 55 60 55 60 55 60 65 70 mA
1. These values are for Vo = 5.0 V. Level Specifications will vary 1:1 with V.
AC CHARACTERISTICS Vccx=5.0V; VEE= 0.0V or Vgox= 0.0 V; VEg=-5.0 V (Note 1.)
-40°C 25°C 85°C
Symbol Characteristic Min Typ Max Min Typ Max Min Typ Max | Unit
fMAX Maximum Toggle Frequency TBD TBD TBD GHz
tPLH Propagation Delay to Output ps
tPHL IN (differential) (Note 2.) 525 725 550 750 575 775
IN (single—ended) (Note 3.) 500 750 550 800 600 850
tskew Within—Device Skew (Note 4.) 75 50 50 ps
Part-to—Part Skew (Diff) 250 200 200
tUTTER | Cycle—to—Cycle Jitter TBD TBD TBD ps
Vpp Minimum Input Swing (Note 5.) 500 500 500 mV
te/t Output Rise/Fall Time 200 600 200 600 200 600 ps
(20%—80%)

—_

o s

VEE can vary +0.46 V/-0.8 V.

The differential propagation delay is defined as the delay from the crossing points of the differential input signals to the crossing point of the
differential output signals. See Definitions and Testing of ECLinPS AC Parameters in Chapter 1 (page 1-12) of the ON Semiconductor High
Performance ECL Data Book (DL140/D).

The single-ended propagation delay is defined as the delay from the 50% point of the input signal to the 50% point of the output signal. See
Definitions and Testing of ECLinPS AC Parameters in Chapter 1 (page 1-12) of the ON Semiconductor High Performance ECL Data Book
(DL140/D).

The within—device skew is defined as the worst case difference between any two similar delay paths within a single device.

Vpp(min) is defined as the minimum input differential voltage which will cause no increase in the propagation delay. The Vpp(min) is AC limited
for the E310 as a differential input as low as 50 mV will still produce full ECL levels at the output.
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XY, —>0>
| Driver | | Receiver |
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| E Qb > | E Db > |
| R, |
50Q 50 Q
VT

Vi1 = Vec-20V

Figure 1. Typical Termination for Output Driver and Device Evaluation
(See Application Note AND8020 — Termination of ECL Logic Devices.)

Resource Reference of Application Notes

AN1404
AN1405
AN1406
AN1503
AN1504
AN1568
AN1596
AN1650
AN1672
AND8001
AND8002
AND8020

ECLInPS Circuit Performance at Non—Standard V|H Levels
ECL Clock Distribution Techniques

Designing with PECL (ECL at +5.0 V)

ECLInPS 1/0 SPICE Modeling Kit

Metastability and the ECLInPS Family

Interfacing Between LVDS and ECL

ECLInPS Lite Translator ELT Family SPICE 1/O Model Kit
Using Wire—OR Ties in ECLInPS Designs

The ECL Translator Guide

Odd Number Counters Design

Marking and Date Codes

Termination of ECL Logic Devices

http://onsemi.com
234



MC10E336, MC100E336

5V ECL 3-Bit Registered
Bus Transceiver

The MCI10E/MC100E336 contains three bus transceivers with both
transmit and receive registers. The bus outputs (BUSO-BUS?2) are
specified for driving a 25 Q bus; the receive outputs (Q0 — Q2) are
specified for 50  The bus outputs feature a normal HIGH level (VOH)
and a cutoff LOW level — when LOW, the outputs go to —2.0 V and the
output emitter-follower is “off”, presenting a high impedance to the bus.
The bus outputs also feature edge slow-down capacitors.

The Transmit Enable pins (TEN) control whether current data is
held in the transmit register, or new data is loaded from the A/B inputs.
A LOW on both of the Bus Enable inputs (BUSEN), when clocked
through the register, disables the bus outputs to —2.0 V.

The receiver section clocks bus data into the receive registers, after
gating with the Receive Enable (RXEN) input.

All registers are clocked by a positive transition of CLK1 or CLK?2
(or both).

Additional leadframe grounding is provided through the Ground
pins (GND) which should be connected to O V. The GND pins are not
electrically connected to the chip.

The 100 Series contains temperature compensation.

® 25 Q Cutoff Bus Outputs
® 50 Q Receiver Outputs
® Transmit and Receive Registers
® 1500 ps Max. Clock to Bus
® 1000 ps Max. Clock to Q
® Bus Outputs Feature Internal Edge Slow-Down Capacitors
® Additional Package Ground Pins
® PECL Mode Operating Range: Vcc=4.2Vt0 5.7V
with VEE=0V
e NECL Mode Operating Range: Vcc=0V
with VEE=—4.2V to-5.7V
® Internal Input Pulldown Resistors
® ESD Protection: > 1 KV HBM, > 75 VMM
® Meets or Exceeds JEDEC Spec EIA/JESD78 IC Latchup Test

® Moisture Sensitivity Level 1
For Additional Information, see Application Note AND8003/D

® Flammability Rating: UL-94 code V-0 @ 1/8”,
Oxygen Index 28 to 34

® Transistor Count = 430 devices
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October, 2000 — Rev. 3

ON Semiconductor™

http://onsemi.com

MARKING

DIAGRAMS
O ]
7 g MC10E336FN P
T P
= 5 AwLYYww
O ]
O ]

cc-28 —oooETT

PLCC-
FN SUFFIX 281

CASE 776 o
O ]
A = Assembly Location O u|
WL = Wafer Lot g MC100E336FNfp
O ]
YY =Year g AwLYYwWw f
WW = Work Week E g

_ﬂ'ﬂ'ﬂ'g'ﬂ'ﬂ'ﬂ'

28 1

ORDERING INFORMATION

Device Package Shipping
MC10E336FN PLCC-28 37 Units/Rail
MC10E336FNR2 PLCC-28 500 Units/Reel
MC100E336FN PLCC-28 37 Units/Rail
MC100E336FNR2 PLCC-28 500 Units/Reel
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MC10E336, MC100E336

LOGIC DIAGRAM AND PINOUT ASSIGNMENT

TEN2TEN1 B> Ap NC Vgco Qo
i 1 s T e Y s O s N s N

usent [z 5 2 B 2o2A W M  ano
BUSEN2[| 27 17[] BUS2

RXEN [ 28 18]] vee

Vee[] 0 Pinout: 28-Lead PLCC 5[] Qs

cLk1[] 2 (Top View) 14[] veco

cLkz[] 3 13[] BUST

Aol 12[] GND

5 6 7 8 9 10 1

b JJ JtJ5itJ i
Bop Ay By VccoBUSOGND Qg
* All Vo and Voo pins are tied together on the die.

Warning: All Vo, Voo, and VEE pins must be externally
connected to Power Supply to guarantee proper operation.

PIN DESCRIPTION

LOGIC DIAGRAM

A
B !

TEN: B

RXEN >

j_
ég&EE}DQJTD

PIN FUNCTION
TEN1, TEN2 ECL Transit Enable
A0-A2 ECL Data Inputs A
B0-B2 ECL Data Inputs B
Qo-Q1 ECL Output
BUSEN1, BUSEN2 ECL Bus Enables
BUS0-BUS2 ECL Bus Outputs
RXEN ECL Receive Enable
CLK1, CLK2 ECL Clock Input
Vce, Veco Positive Supply
VEE Negative Supply
GND Ground
NC No Connect
25 W CUTO BUSO
D
AQ — 1
|
25 W CUTOEE BUST
D [ sow
AQp—=>
|
25 W CUTO BUS?
D | sow
Qp——=

BUSEN{ = |
BUSEN2 > Jpa

CLK1
CLK2
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MC10E336, MC100E336

MAXIMUM RATINGS (Note 1.)

Symbol Parameter Condition 1 Condition 2 Rating Units
Vce PECL Mode Power Supply VEE=0V 8 Vv
VEE NECL Mode Power Supply Vcc=0V -8 \
\ PECL Mode Input Voltage VEE=0V Vi< Vce 6 \"
NECL Mode Input Voltage Vcec=0V V| > VEE -6 \
lout Output Current Continuous 50 mA
Surge 100 mA
TA Operating Temperature Range 0to +85 °C
Tstg Storage Temperature Range —65 to +150 °C
0JA Thermal Resistance (Junction to Ambient) 0 LFPM 28 PLCC 63.5 °C/W
500 LFPM 28 PLCC 43.5 °C/W
0Jc Thermal Resistance (Junction to Case) std bd 28 PLCC 2210 26 °C/W
VEE PECL Operating Range 4.2t05.7 \'
NECL Operating Range -5.7t0-4.2 \
Tsol Wave Solder <2to 3sec @ 248°C 265 °C

1. Maximum Ratings are those values beyond which device damage may occur.
10E SERIES PECL DC CHARACTERISTICS Vccx= 5.0 V; VEE= 0.0 V (Note 1.)

0°C 25°C 85°C
Symbol Characteristic Min Typ Max Min Typ Max Min Typ Max Unit
IEE Power Supply Current 125 150 125 150 125 150 mA
VOH Output HIGH Voltage (Note 2.) 3980 | 4070 | 4160 | 4020 | 4105 | 4190 | 4090 | 4185 | 4280 mV
VoL Output LOW Voltage (Note 2.) 3050 | 3210 | 3370 | 3050 | 3210 | 3370 | 3050 | 3227 | 3405 mV
VIH Input HIGH Voltage 3830 | 3995 | 4160 | 3870 | 4030 | 4190 | 3940 | 4110 | 4280 mvV
ViL Input LOW Voltage 3050 | 3285 | 3520 | 3050 | 3285 | 3520 | 3050 | 3302 | 3555 mV
VouTr Cut-off Output Voltage (Note 2.) 29 2.97 29 297 29 297 \
IIH Input HIGH Current L uA
RXEN 225 225 225
All Other Inputs 150 150 150
L Input LOW Current 0.5 0.3 0.5 0.25 0.3 0.2 A

NOTE: Devices are designed to meet the DC specifications shown in the above table, after thermal equilibrium has been established. The
circuit is in a test socket or mounted on a printed circuit board and transverse air flow greater than 500 Ifpm is maintained.

1. Input and output parameters vary 1:1 with Vcc. VEE can vary +0.46 V /—-0.06 V.

2. Outputs are terminated through a 50 ohm resistor to Vo —2.10 volts.

10E SERIES NECL DC CHARACTERISTICS V= 0.0 V; VEE=-5.0 V (Note 1.)

0°C 25°C 85°C
Symbol Characteristic Min Typ Max Min Typ Max Min Typ Max Unit
IEE Power Supply Current 125 150 125 150 125 150 mA
VOH Output HIGH Voltage (Note 2.) -1020 | —930 | -840 | —980 | 895 | -810 | —910 | -815 | 720 mV
VoL Output LOW Voltage (Note 2.) —1950 | =1790 [ —-1630 | —1950 [ —1790 | —1630 [ —1950 | -1773 | -1595 | mV
VIH Input HIGH Voltage -1170 | -1005 | -840 | —-1130 | -970 | -810 | —-1060 [ —890 | —720 mV
VIL Input LOW Voltage —1950 | =1715 [ —1480 | —1950 [ —1715 | —1480 [ —1950 | —1698 | —1445 | mV
VouTr Cut-off Output Voltage (Note 2.) 29 297 29 297 29 297 \
IIH Input HIGH Current L uA
RXEN 225 225 225
All Other Inputs 150 150 150
L Input LOW Current 0.5 0.3 0.5 | 0.065 0.3 0.2 uA

NOTE: Devices are designed to meet the DC specifications shown in the above table, after thermal equilibrium has been established. The
circuit is in a test socket or mounted on a printed circuit board and transverse air flow greater than 500 Ifpm is maintained.
1. Input and output parameters vary 1:1 with Vcc. VEE can vary +0.46 V/-0.06 V.

2. Outputs are terminated through a 50 ohm resistor to Vg —2.10 volts.
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MC10E336, MC100E336

100E SERIES PECL DC CHARACTERISTICS Vccy=5.0 V; VEE=0.0V (Note 1.)

0°C 25°C 85°C
Symbol Characteristic Min Typ Max Min Typ Max Min Typ Max | Unit
IEE Power Supply Current 125 150 125 150 144 173 mA
VoH Output HIGH Voltage (Note 2.) 3975 | 4050 | 4120 | 3975 | 4050 | 4120 | 3975 | 4050 | 4120 mV
VoL Output LOW Voltage (Note 2.) 3190 | 3295 | 3380 | 3190 | 3255 | 3380 | 3190 | 3260 | 3380 mV
VIH Input HIGH Voltage 3835 | 4050 | 4120 | 3835 | 4120 | 4120 | 3835 | 4120 | 4120 mV
ViL Input LOW Voltage 3190 | 3300 | 3525 | 3190 | 3525 | 3525 | 3190 | 3525 | 3525 mvV
VouTr Cut-off Output Voltage (Note 2.) 29 297 29 297 29 297 \
IIH Input HIGH Current o A
RXEN 225 225 225
All Other Inputs 150 150 150
L Input LOW Current 0.5 0.3 0.5 0.25 0.5 0.2 UA

NOTE: Devices are designed to meet the DC specifications shown in the above table, after thermal equilibrium has been established. The
circuit is in a test socket or mounted on a printed circuit board and transverse air flow greater than 500 Ifpm is maintained.

1. Input and output parameters vary 1:1 with Voc. VEE can vary +0.46 V /0.8 V.

2. Outputs are terminated through a 50 ohm resistor to Vgc —2.10 volts.

100E SERIES NECL DC CHARACTERISTICS V(cy= 0.0 V; VEE= —5.0 V (Note 1.)

0°C 25°C 85°C
Symbol Characteristic Min Typ Max Min Typ Max Min Typ Max Unit
IEE Power Supply Current 125 150 125 150 144 173 mA
VOH Output HIGH Voltage (Note 2.) -1025 | 950 | —880 |—-1025 [ —-950 | —880 [-1025 | 950 | —880 mV
VoL Output LOW Voltage (Note 2.) -1810 | —1705 | —1620 | —1810 | —1745 | —1620 | —1810 | —1740 [ —1620 | mV
VIH Input HIGH Voltage —1165 | —950 | —880 | -1165 | —-880 | —880 | -1165 | —880 | —880 mvV
ViL Input LOW Voltage —1810 | —1700 | —1475 | —1810 | —1475 | —1475 | 1810 | —1475 [ 1475 | mV
VouTr Cut-off Output Voltage (Note 2.) 29 297 29 297 29 297 Vv
IIH Input HIGH Current o uHA
RXEN 225 225 225
All Other Inputs 150 1502 150
L Input LOW Current 0.5 0.3 0.5 0.25 05 0.2 uA

NOTE: Devices are designed to meet the DC specifications shown in the above table, after thermal equilibrium has been established. The
circuit is in a test socket or mounted on a printed circuit board and transverse air flow greater than 500 Ifpm is maintained.

1. Input and output parameters vary 1:1 with Vcc. VEE can vary +0.46 V/-0.8 V.

2. Outputs are terminated through a 50 ohm resistor to Vo —2.10 volts.
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AC CHARACTERISTICS Vccyx=5.0V; VEE=0.0V or Voox= 0.0 V; VEE=-5.0 V (Note 1.)

0°C 25°C 85°C
Symbol Characteristic Min Typ Max Min Typ Max Min Typ Max | Unit
fMAX Maximum Toggle Frequency TBD TBD TBD GHz
tPLH Propagation Delay to Output ps
tPHL ClktoQ | 500 700 100 500 700 | 1000 | 500 700 | 1000
ClktoBUS | 825 | 1250 | 1800 | 825 | 1250 | 1800 | 825 | 1250 | 1800
tg Setup Time ps
BUS,RXEN | 150 | -150 150 | -150 150 | —150
BUSEN | 100 | —200 100 | —200 100 | —200
A,BData| 300 [ —50 300 | —-50 300 | -50
TEN | 450 150 450 150 450 150
th Hold Time ps
BUS, RXEN | 450 150 450 150 450 150
BUSEN | 500 200 500 200 500 200
A,BData | 350 50 350 50 350 50
TEN [ 200 | —150 200 | —-150 200 | —-150
tpw Minimum Pulse Width ps
Clk | 400 400 400
tUTTER | Cycle—to—Cycle Jitter TBD TBD TBD ps
tr Rise/Fall Times ps
tf 20 -80% (Qn) | 300 450 700 300 450 700 300 450 700
20 - 80% (BUSn Rise) | 500 800 | 1000 | 500 800 | 1000 | 500 800 | 1000
20 - 80% (BUSn Fall) [ 300 500 800 300 500 800 300 500 800

1.

10 Series: VEg can vary +0.46 V /-0.06 V.

100 Series: VEg can vary +0.46 V/-0.8 V.

Device

|
|
| Driver
|
|

Device
E Qb >

|

o
Receiver |
|

|

VIT =vgg—2.10V

Figure 1. Typical Termination for Output Driver and Device Evaluation
(See Application Note AND8020 — Termination of ECL Logic Devices.)
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Resource Reference of Application Notes

AN1404
AN1405
AN1406
AN1503
AN1504
AN1568
AN1596
AN1650
AN1672
AND8001
AND8002
AND8020

ECLInPS Circuit Performance at Non—Standard V|H Levels
ECL Clock Distribution Techniques

Designing with PECL (ECL at +5.0 V)

ECLinPS 1/0O SPICE Modeling Kit

Metastability and the ECLIinPS Family

Interfacing Between LVDS and ECL

ECLinPS Lite Translator ELT Family SPICE I/O Model Kit
Using Wire—OR Ties in ECLInPS Designs

The ECL Translator Guide

Odd Number Counters Design

Marking and Date Codes

Termination of ECL Logic Devices
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5V ECL 3-Bit Scannable
Registered Bus Transceiver

The MCI0E/100E337 is a 3-bit registered bus transceiver with scan.
The bus outputs (BUSO-BUS2) are specified for driving a 25 Q bus; the
receive outputs (Q0 —Q2) are specified for 50 €2 The bus outputs feature a
normal HIGH level (VOH) and a cutoff LOW level — when LOW, the
outputs go to —2.0 V and the output emitter-follower is “off”, presenting a
high impedance to the bus. The bus outputs also feature edge slow-down
capacitors.

Both drive and receive sides feature the same logic, including a loopback
path to hold data. The HOLD/LOAD function is controlled by Transmit
Enable (TEN) and Receive Enable (REN) on the transmit and receive sides
respectively, with a HIGH selecting LOAD. Note that the implementation
of the E337 Receive Enable differs from that of the E336.

A synchronous bus enable (SBUSEN) is provided for normal, non-scan
operation. The asynchronous bus disable (ABUSDIS) disables the bus
immediately for scan mode.

The SYNCEN input is provided for flexibility when re-enabling the bus
after disabling with ABUSDIS, allowing either synchronous or
asynchronous re-enabling. An alternative use is asynchronous-only
operation with ABUSDIS, in which case SYNCEN is tied LOW, or left
open. SYNCEN is implemented as an overriding SET control
(active-LOW) to the enable flip-flop.

Scan mode is selected by a HIGH at the SCAN input. Scan input data is
shifted in through S_IN and output data appears at the Q2 output.

All registers are clocked on the positive transition of CLK. 'Additional
lead-frame grounding is provided through the Ground pins (GND) which
should be connected to OV. The GND pins are not electrically connected to
the chip.

The 100 Series contains temperature compensation.

Scannable Version of E336
25 Q Cutoff Bus Outputs
50 Q Receiver Outputs
Scannable Registers

Sync. and Async. Bus Enables

Non-inverting Data Path

1500 ps Max. Clock to Bus (Data Transmit)

1000 ps Max. Clock to Q (Data Receive)

Bus Outputs Feature Internal Edge Slow-Down Capacitors
Additional Package Ground Pins

Internal Input Pulldown Resistors
ESD Protection: > 1 KV HBM, > 75 V MM
Meets or Exceeds JEDEC Spec EIA/JESD78 IC Latchup Test
Moisture Sensitivity Level 1
For Additional Information, see Application Note AND8003/D
® Flammability Rating: UL-94 code V-0 @ 1/8”,
Oxygen Index 28 to 34
® Transistor Count = 471 devices

© Semiconductor Components Industries, LLC, 2000 241
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ORDERING INFORMATION
Device Package Shipping
MC10E337FN PLCC—28 | 37 Units/Rail
MC10E337FNR2 | PLCC—28 | 500 Units/Reel
MC100E337FN PLCC—28 | 37 Units/Rail
MC100E337FNR2 | PLCC—28 | 500 Units/Reel

PECL Mode Operating Range: Vcc=4.2 V to 5.7 V with VEE=0 V
NECL Mode Operating Range: Voc=0 V with VEg=—42 Vto 57V
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MC10E337, MC100E337

PIN DESCRIPTION

LOGIC DIAGRAM AND PINOUT ASSIGNMENT
SBUSEN SYNCENBy Ag ABUSDIScco Qo

| I S s Y s I s Y N |

26
27

28

0

25 24 23 22 21 20 19

Pinout: 28-Lead PLCC
(Top View)

5 6 7 8 9 10 1

] anD

] BUSO
] vee

] @

] veco
] BUST

] anD

1 JLJ ]
By Az Bo Vgco BUS2GND Qo

* All Vo and Voo pins are tied together on the die.

Warning: All Ve, Vcco, and VEE pins must be externally

PIN FUNCTION
Ag—Ao ECL Data Inputs A SCAN |:
Bo - B2 ECL Data Inputs B S-IN |:
S-IN ECL Serial (Scan) Data Input

(Scan) P TEN [
TEN, REN HOLD/LOAD Controls
SCAN ECL Scan Control VEE |:
ABUSDIS ECL Asynchronous Bus Disable REN |:
SBUSEN ECL Synchronous Bus Enable
SYNCEN ECL Synchronous Enable Control CLK |:
CLK ECL Clock Aq |:
BUSO-BUS2 | ECL 25Q Cutoff Bus Outputs
Qp-Qo ECL Receive Data Outputs
(Q2 serves as SCAN_OUT in scan mode)

Vce, Veco Positive Supply
VEE Negative Supply
GND Ground

connected to Power Supply to guarantee proper operation.

LOGIC DIAGRAM

o BUS2
Ao DQ “ LD-'DTD Qo
B> 1 ) SCAN_OUT
A A
) )
o BUS1
A ™ DQ Q4
A EZDLDJ_D‘ Dol LED‘ o
A A
T |
o BUSO
A ™ Dal= Q
2 E:Iﬁj@‘ Do Lo
S IND 4
TEN >—n
REN &
SCAN >
ABUSDIS &
SBUSEN Da
SYNCEND——— SET
CLK > ]
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MC10E337, MC100E337

MAXIMUM RATINGS (Note 1.)

Symbol Parameter Condition 1 Condition 2 Rating Units
Vce PECL Mode Power Supply VEE=0V 8 \
VEE NECL Mode Power Supply Vcec=0V -8 \
V) PECL Mode Input Voltage VEE=0V Vi< Vce 6 \"
NECL Mode Input Voltage Vcc=0V V| > VEE -6 \"
lout Output Current Continuous 50 mA
Surge 100 mA
TA Operating Temperature Range 0to +85 °C
Tstg Storage Temperature Range —65 to +150 °C
0JA Thermal Resistance (Junction to Ambient) 0 LFPM 28 PLCC 63.5 °C/W
500 LFPM 28 PLCC 43.5 °C/W
8Jc Thermal Resistance (Junction to Case) std bd 28 PLCC 22 to 26 °C/W
VEE PECL Operating Range 42t05.7 \
NECL Operating Range -5.7t0-4.2 \
Tsol Wave Solder <2to 3sec @ 248°C 265 °C

1. Maximum Ratings are those values beyond which device damage may occur.
10E SERIES PECL DC CHARACTERISTICS Vcox=5.0 V; VEg= 0.0 V (Note 1.)

0°C 25°C 85°C
Symbol Characteristic Min Typ Max Min Typ Max Min Typ Max | Unit
IEE Power Supply Current 145 174 145 174 145 174 mA
VoH Output HIGH Voltage (Note 2.) 3980 | 4070 | 4160 | 4020 | 4105 | 4190 | 4090 | 4185 | 4280 mV
VoL Output LOW Voltage (Note 2.) 3050 | 3210 | 3370 | 3050 | 3210 | 3370 | 3050 | 3227 | 3405 mV
VIH Input HIGH Voltage 3830 | -3995"'| 4160:/| 3870 | 4030 | 4190 | 3940 | 4110 | 4280 mV
ViL Input LOW Voltage 3050 | 3285 | 3520 | 3050 | 3285 | 3520 | 3050 | 3302 | 3555 mV
VouTr Cut-off Output Voltage (Note 2.) 29 297 29 297 29 297 \
IIH Input HIGH Current 150 150 150 uA
L Input LOW Current 0.5 0.3 0.5 0.25 0.3 0.2 uA

NOTE: Devices are designed to meet the DC specifications shown in the above table, after thermal equilibrium has been established. The
circuit is in a test socket or mounted on a printed circuit board and transverse air flow greater than 500 Ifpm is maintained.

1. Input and output parameters vary 1:1 with Vcc. VEE can vary +0.46 V/-0.06 V.

2. Outputs are terminated through a 50 ohm resistor to Vg —2.10 volts.

10E SERIES NECL DC CHARACTERISTICS Vccyx= 0.0 V; VEE=-5.0 V (Note 1.)

0°C 25°C 85°C
Symbol Characteristic Min Typ Max Min Typ Max Min Typ Max | Unit
IEE Power Supply Current 145 174 145 174 145 174 mA
VoH Output HIGH Voltage (Note 2.) —1020 | 930 | -840 | 980 | 895 | 810 | 910 | 815 [ =720 | mV
VoL Output LOW Voltage (Note 2.) —1950 | -1790 | —1630 [ —1950 | —1790 | —1630 | -1950 | —1773 [ -1595 | mV
ViH Input HIGH Voltage —1170 | —1005 | -840 | —1130 | -970 | —810 | —-1060 | -890 | —720 | mV
VL Input LOW Voltage —1950 | —1715 | —1480 | —1950 | —1715 | —1480 | —1950 | —1698 | —1445 | mV
VouTr Cut-off Output Voltage (Note 2.) 29 297 29 297 29 297 \
IIH Input HIGH Current 150 150 150 UA
L Input LOW Current 0.5 0.3 05 | 0.065 0.3 0.2 UA

NOTE: Devices are designed to meet the DC specifications shown in the above table, after thermal equilibrium has been established. The
circuit is in a test socket or mounted on a printed circuit board and transverse air flow greater than 500 Ifpm is maintained.

1. Input and output parameters vary 1:1 with Vcc. VEE can vary +0.46 V/-0.06 V.

2. Outputs are terminated through a 50 ohm resistor to Vo —2.10 volts.
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100E SERIES PECL DC CHARACTERISTICS Vccy=5.0 V; VEE=0.0V (Note 1.)

0°C 25°C 85°C
Symbol Characteristic Min Typ Max Min Typ Max Min Typ Max | Unit
IEE Power Supply Current 145 174 145 174 167 200 mA
VOH Output HIGH Voltage (Note 2.) 3975 | 4050 | 4120 | 3975 | 4050 | 4120 | 3975 | 4050 | 4120 mV
VoL Output LOW Voltage (Note 2.) 3190 | 3295 | 3380 | 3190 | 3255 | 3380 [ 3190 | 3260 | 3380 mV
VIH Input HIGH Voltage 3835 | 4050 | 4120 | 3835 | 4120 | 4120 | 3835 | 4120 | 4120 mV
ViL Input LOW Voltage 3190 | 3300 | 3525 | 3190 | 3525 | 3525 [ 3190 | 3525 | 3525 mV
VeuTt Cut-off Output Voltage (Note 2.) 29 297 29 297 29 297 \
IIH Input HIGH Current 150 150 150 A
IR Input LOW Current 0.5 0.3 0.5 0.25 0.5 0.2 A

NOTE: Devices are designed to meet the DC specifications shown in the above table, after thermal equilibrium has been established. The
circuit is in a test socket or mounted on a printed circuit board and transverse air flow greater than 500 Ifpm is maintained.

1. Input and output parameters vary 1:1 with V. VEE can vary +0.46 V /0.8 V.

2. Outputs are terminated through a 50 ohm resistor to Vg —2.10 volts.

100E SERIES NECL DC CHARACTERISTICS Vgcy=0.0V; VEE=-5.0 V (Note 1.)

0°C 25°C 85°C
Symbol Characteristic Min Typ Max Min Typ Max Min Typ Max | Unit
IEE Power Supply Current 145 174 145 174 167 200 mA
VOH Output HIGH Voltage (Note 2.) —1025 | 950 | —880 |—-1025 | —950 | —880 [-1025 | —950 | -880 | mV
VoL Output LOW Voltage (Note 2.) —1810 | -1705 | 1620 | —1810 | —1745 | 1620 [ 1810 | 1740 | -1620 | mV
VIH Input HIGH Voltage —1165 | 950 | 880 | —1165 [ 880 | —880 | —1165 | -880 | —880 [ mV
ViL Input LOW Voltage —1810 [ -1700 | —1475 | —1810 | —1475 | —1475 [ 1810 | —1475 | -1475 | mV
VouTr Cut-off Output Voltage (Note 2.) 29 297 29 297 29 297 \
IIH Input HIGH Current 150 150 150 uA
L Input LOW Current 0.5 0.3 0.5 0.25 0.5 0.2 A

NOTE: Devices are designed to meet the DC specifications shown in the above table, after thermal equilibrium has been established. The
circuit is in a test socket or mounted on a printed circuit-board.and transverse air flow greater than 500 Ifpm is maintained.

1. Input and output parameters vary 1:1 with Vcc. VEE canvary +0.46'V/=0.8'V.

2. Outputs are terminated through a 50 ohm resistor to Vgc —2.10 volts.

AC CHARACTERISTICS Vccyx=5.0V; VEE=0.0V or Voox= 0.0 V; VEE=-5.0 V (Note 1.)

0°C 25°C 85°C
Symbol Characteristic Min Typ Max Min Typ Max Min Typ Max Unit
fMAX Maximum Toggle Frequency TBD TBD TBD GHz
tPLH Propagation Delay to Output ps
tPHL CktoQ | 450 1000 | 450 1000 | 450 1000
Clkto BUS | 800 1800 | 800 1800 | 800 1800
ABUSDIS | 500 1500 | 500 1500 | 500 1500
SYNCEN | 800 1800 | 800 1800 | 800 1800
ts Setup Time ps
BUS | 350 350 350
SBUSEN | 100 100 100
Data, S-IN | 400 400 400
TEN, REN, SCAN | 550 550 550
th Hold Time ps
BUS | 350 350 350
SBUSEN | 500 500 500
Data, S-IN | 350 350 350
TEN, REN, SCAN | 200 200 200
tpw Minimum Pulse Width ps
CLk | 400 400 400
tUITTER | Cycle—to—Cycle Jitter TBD TBD TBD ps
tr Rise/Fall Times ps
tf 20 -80% (Qn) | 300 800 300 800 300 800
20 - 80% (BUSNh Rise) | 500 1000 | 500 1000 | 500 1000
20 - 80% (BUSn Fall) | 300 800 300 800 300 800

1. 10 Series: VEg can vary +0.46 V/—0.06 V.
100 Series: VEg can vary +0.46 V/-0.8 V.
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r— a r— - A
290 —>0>
| Driver | | Receiver |
| Device | Device |
| E Qb > | E Db > |
| R, |
50Q 50 Q
VT

VIT=vVgc—=2.10V

Figure 1. Typical Termination for Output Driver and Device Evaluation
(See Application Note AND8020 — Termination of ECL Logic Devices.)

Resource Reference of Application Notes

AN1404
AN1405
AN1406
AN1503
AN1504
AN1568
AN1596
AN1650
AN1672
AND8001
AND8002
AND8020

ECLInPS Circuit Performance at Non—Standard V|H Levels
ECL Clock Distribution Techniques

Designing with PECL (ECL at +5.0 V)

ECLInPS 1/0 SPICE Modeling Kit

Metastability and the ECLInPS Family

Interfacing Between LVDS and ECL

ECLInPS Lite Translator ELT Family SPICE I/O Model Kit
Using Wire—OR Ties in ECLinPS Designs

The ECL Translator Guide

Odd Number Counters Design

Marking and Date Codes

Termination of ECL Logic Devices
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5V ECL Quad Differential
AND/NAND

The MCI10E404/100E404 is a 4-bit differential AND/NAND
device. The differential operation of the device makes it ideal for pulse
shaping applications where duty cycle skew is critical. Special design
techniques were incorporated to minimize the skew between the upper
and lower level gate inputs.

Because a negative 2-input NAND function is equivalent to a
2-input OR function, the differential inputs and outputs of the device
also allow for its use as a fully differential 2 input OR/NOR function.

The output RISE/FALL times of this device are significantly faster
than most other standard ECLinPS ™ devices resulting in an increased
bandwidth.

The differential inputs have clamp structures which will force the Q
output of a gate in an open input condition to go to a LOW state. Thus,
inputs of unused gates can be left open and will not affect the operation
of the rest of the device. Note that the input clamp will take affect only
if both inputs fall 2.5 V below V.

The 100 Series contains temperature compensation.

e Differential D and Q
® 700 ps Max. Propagation Delay
® High Frequency Outputs
® PECL Mode Operating Range: Vcc=4.2 V to 5.7V
with VEE=0V
e NECL Mode Operating Range: Vcc=0V
with VEE=—4.2Vto-5.7V
® Internal Input Pulldown Resistors
® ESD Protection: > 1 KV HBM, > 75 V MM
® Meets or Exceeds JEDEC Spec EIA/JESD78 IC Latchup Test

® Moisture Sensitivity Level 1
For Additional Information, see Application Note AND8003/D

® Flammability Rating: UL-94 code V-0 @ 1/8”,
Oxygen Index 28 to 34

® Transistor Count = 274 devices

© Semiconductor Components Industries, LLC, 2000 246
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LOGIC DIAGRAM AND PINOUT ASSIGNMENT

Dga Dza D3b D3bVcco Q3 Q3
| o I o Y e Y s Y s Y s N o |

Db []
Dab ]
Daa []
Vee [0
Doa []
Db []
D1b ]

25 24 23 2 21 20 1918

17
16

Pinout: 28-Lead PLCC 15
(Top View)

5
| -
Dya

Dia Db Dgb Dpa Dga Vgco

* All Vo and Voo pins are tied together on the die.

Warning: All Vo, Vcco, and VEE pins must be externally
connected to Power Supply to guarantee proper operation.

PIN DESCRIPTION

Doa

— Dpa

] Q2 Dgb

:l Q Dgb

IR% Dja

(] Dia

] Q o'e

] D1b
] Qo

_ Doa

] Qo Doa

Daob

Dob

D3a

Daa

D3b
D3b

LOGIC DIAGRAM

Y

E
E
E

VEE

Negative Supply

PIN FUNCTION
D[0:4], D[0:4] ECL Differential Data Inputs
Q[0:4], Q[0:4] ECL Differential Data Outputs
Vces Veco Positive Supply

FUNCTION TABLE

Da Db Q Da Db Q
L L L L L L
L H L L H H
H L L H L H
H H H H H H
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MAXIMUM RATINGS (Note 1.)

Symbol Parameter Condition 1 Condition 2 Rating Units
\ele PECL Mode Power Supply VEE=0V 8 Vv
VEE NECL Mode Power Supply Vcec=0V -8 \
\ PECL Mode Input Voltage VEE=0V Vi< Vce 6 \
NECL Mode Input Voltage Vcc=0V V| = VEE -6 Vv
lout Output Current Continuous 50 mA
Surge 100 mA
TA Operating Temperature Range O0to +85 °C
Tstg Storage Temperature Range —65 to +150 °C
0JA Thermal Resistance (Junction to Ambient) 0 LFPM 28 PLCC 63.5 °C/W
500 LFPM 28 PLCC 43.5 °C/W
6Jc Thermal Resistance (Junction to Case) std bd 28 PLCC 22 to 26 °C/W
VEE PECL Operating Range 42t05.7 \
NECL Operating Range -5.7t0-4.2 Vv
Tsol Wave Solder <2to 3 sec @ 248°C 265 °C

1. Maximum Ratings are those values beyond which device damage may occur.

10E SERIES PECL DC CHARACTERISTICS Vccy=5.0 V; VEE= 0.0 V (Note 1.)

0°C 25°C 85°C
Symbol Characteristic Min Typ Max Min Typ Max Min Typ Max | Unit
IEE Power Supply Current 106 127 106 127 106 127 mA
VoH Output HIGH Voltage (Note 2.) 3980 | 4070 | 4160 | 4020 | 4105 | 4190 | 4090 | 4185 | 4280 | mV
VoL Output LOW Voltage (Note 2.) 3050/ -3210-1)1 3370}, 3050 | 3210 | 3370 | 3050 | 3227 | 3405 | mV
VIH Input HIGH Voltage 3830 | 3995 | 4160 | 3870 | 4030 | 4190 | 3940 | 4110 | 4280 | mV
ViL Input LOW Voltage 3050 | 3285 | 3520 | 3050 | 3285 | 3520 | 3050 | 3302 | 3555 | mV
IIH Input HIGH Current 150 150 150 LA
L Input LOW Current 0.5 0.3 0.5 0.25 0.3 0.2 uA

NOTE: Devices are designed to meet the DC specifications shown in the above table, after thermal equilibrium has been established. The
circuit is in a test socket or mounted on a printed circuit board and transverse air flow greater than 500 Ifpm is maintained.

1. Input and output parameters vary 1:1 with Vcc. VEE can vary +0.46 V /—0.06 V.

2. Outputs are terminated through a 50 ohm resistor to Vg2 volts.

10E SERIES NECL DC CHARACTERISTICS Vcy= 0.0 V; VEE=-5.0 V (Note 1.)

0°C 25°C 85°C
Symbol Characteristic Min Typ Max Min Typ Max Min Typ Max | Unit
IEE Power Supply Current 106 127 106 127 106 127 mA
VoH Output HIGH Voltage (Note 2.) —1020 | 930 | -840 | —980 | 895 | 810 | 910 | —815 | —720 mV
VoL Output LOW Voltage (Note 2.) —1950 | -1790 | —1630 [ —1950 | —1790 | —1630 | -1950 | —1773 [ -1595 | mV
VIH Input HIGH Voltage —1170 | —1005 | -840 | 1130 | -970 | -810 | -1060 | —-890 | —720 mV
ViL Input LOW Voltage —1950 | -1715 | —1480 [ —1950 | —1715 | —1480 | -1950 | —1698 | —1445 | mV
IIH Input HIGH Current 150 150 150 LA
IR Input LOW Current 0.5 0.3 05 | 0.065 0.3 0.2 UA

NOTE: Devices are designed to meet the DC specifications shown in the above table, after thermal equilibrium has been established. The
circuit is in a test socket or mounted on a printed circuit board and transverse air flow greater than 500 Ifpm is maintained.

1. Input and output parameters vary 1:1 with Vcc. VEE can vary +0.46 V /—0.06 V.

2. Outputs are terminated through a 50 ohm resistor to Vgc—2 volts.
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100E SERIES PECL DC CHARACTERISTICS Vccy=5.0 V; VEE=0.0V (Note 1.)

0°C 25°C 85°C
Symbol Characteristic Min Typ Max Min Typ Max Min Typ Max | Unit
IEE Power Supply Current 106 127 106 127 122 146 mA
VoH Output HIGH Voltage (Note 2.) 3975 | 4050 | 4120 | 3975 | 4050 | 4120 | 3975 | 4050 | 4120 | mV
VoL Output LOW Voltage (Note 2.) 3190 | 3295 | 3380 | 3190 | 3255 | 3380 | 3190 | 3260 | 3380 | mV
VIH Input HIGH Voltage 3835 | 4050 | 4120 | 3835 | 4120 | 4120 | 3835 | 4120 | 4120 mV
ViL Input LOW Voltage 3190 | 3300 | 3525 | 3190 | 3525 | 3525 | 3190 | 3525 | 3525 | mV
IIH Input HIGH Current 150 150 150 A
L Input LOW Current 0.5 0.3 0.5 0.25 0.5 0.2 A

NOTE: Devices are designed to meet the DC specifications shown in the above table, after thermal equilibrium has been established. The
circuit is in a test socket or mounted on a printed circuit board and transverse air flow greater than 500 Ifpm is maintained.

1. Input and output parameters vary 1:1 with Vcc. VEE can vary +0.46 V/-0.8 V.

2. Outputs are terminated through a 50 ohm resistor to Vgc—2 volts.

100E SERIES NECL DC CHARACTERISTICS Vicy=0.0 V; VEE=-5.0 V (Note 1.)

0°C 25°C 85°C
Symbol Characteristic Min Typ Max Min Typ Max Min Typ Max | Unit
IEE Power Supply Current 106 127 106 127 122 146 mA
VoH Output HIGH Voltage (Note 2.) —1025 | 950 | —880 |—1025 | 950 | —880 |[-1025 | —950 | —880 mV
VoL Output LOW Voltage (Note 2.) —1810 | -1705 | —1620 | —1810 | —1745 | —1620 | -1810 | —1740 [ -1620 | mV
VIH Input HIGH Voltage -1165 | 950 | 880 | —1165 | -880 | —880 | —1165 | —-880 | —880 mV
ViL Input LOW Voltage —1810 | 1700 | —1475 | —1810 | —1475 | —1475 | 1810 | —1475 | —1475 | mV
IIH Input HIGH Current 150 150 150 A
L Input LOW Current 0.5 0.3 0.5 0.25 0.5 0.2 A

NOTE: Devices are designed to meet the DC specifications shown in the above table, after thermal equilibrium has been established. The
circuit is in a test socket or mounted on a printed circuit board and transverse air flow greater than 500 Ifpm is maintained.

1. Input and output parameters vary 1:1 with Vcc. VEE can vary +0.46 V/-0.8 V.

2. Outputs are terminated through a 50 ohm resistor to Vgc—2 volts.

AC CHARACTERISTICS Vccyx=5.0V; VEE=0.0V or Voox= 0.0 V; VEE=—-5.0 V (Note 1.)

0°C 25°C 85°C

Symbol Characteristic Min Typ Max Min Typ Max Min Typ Max | Unit
fMAX Maximum Toggle Frequency TBD TBD TBD GHz
tPLH Propagation Delay to Output ps
tPHL Da (Diff) | 350 475 650 350 475 650 350 475 650

Da (SE) [ 300 475 700 300 475 700 300 475 700

Db (Diff) | 375 500 675 375 500 675 375 500 675

Db (SE) | 325 500 725 325 500 725 325 500 725
tSKEW Within-Device Skew (Note 2.) 50 50 50 ps
tYITTER | Cycle—to—Cycle Jitter TBD TBD TBD ps
Vpp(AC) | Minimum Input Swing (Note 3.) 150 150 150 mV
tr Rise/Fall Time
tf (20 - 80%) 150 400 150 400 150 400 ps

1. 10 Series: VEg can vary +0.46 V/—-0.06 V.

100 Series: VEE can vary +0.46 V/-0.8 V.
2. Within-device skew is defined as identical transitions on similar paths through a device.
3. Minimum input swing for which AC parameters are guaranteed.
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MC10E404, MC100E404

r— a r— - A
290 —>0>
| Driver | | Receiver |
| Device | Device |
| E Qb > | E Db > |
| R, |
50Q 50 Q
VT

Vi1 = Vec-20vV

Figure 1. Typical Termination for Output Driver and Device Evaluation
(See Application Note AND8020 — Termination of ECL Logic Devices.)
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MC10E411

5V ECL 1:9 Differential
PECL/NECL RAMBus Clock
Buffer

The MC10E411 is a low skew 1-to-9 differential driver, designed
with clock distribution in mind. The MCI10E411’s function and
performance are similar to the popular MC10E111, with the added
feature of 1.2 V output swings.

The output voltage swing of the E411 is larger than a standard ECL
swing. The 1.2 V output swings provide a signal which can be AC
coupled into RAMBus compatible input loads. The larger output
swings are produced by lowering the VQI, of the device. With the
exception of the lower VQL, the E411 is identical to the MC10E111.
Note that the larger output swings eliminate the possibility of
temperature compensated outputs, thus the E411 is only available in
the 10E style of ECL. In addition, because the VQL, is lower than
standard ECL, the outputs cannot be terminated to —2.0 V. This data
sheet provides a few termination alternatives.

The E411 is specifically designed, modeled and produced with low
skew as the key goal. Optimal design and layout serve to minimize
gate to gate skew within a device, and empirical modeling is used to
determine process control limits that ensure consistent tpd
distributions from lot to lot. The net result is a dependable, guaranteed
low skew device.

To ensure that the tight skew specification is met it is necessary that
both sides of the differential output are terminated, even if only one
side is being used. In most applications, all nine differential pairs will
be used and therefore terminated. In the case where fewer than nine
pairs are used, it is necessary to terminate at least the output pairs on
the same package side as the pair(s) being used on that side, in order to
maintain minimum skew. Failure to do this will result in small
degradations of propagation delay (on the order of 10-20 ps) of the
output(s) being used which, while not being catastrophic to most
designs, will mean a loss of skew margin.

The MC10E411, as with most other ECL devices, can be operated
from a positive VC supply in PECL mode. This allows the E411 to be
used for high performance clock distribution in +5.0 V systems.
Designers can take advantage of the E411’s performance to distribute
low skew clocks across the backplane or the board. In a PECL
environment, series or Thevenin line terminations are typically used as
they require no additional power supplies. For more information on
using PECL, designers should refer to ON Semiconductor Application
Note AN1406/D.

The VBB pin, an internally generated voltage supply, is available to
this device only. For single-ended input conditions, the unused
differential input is connected to VBB as a switching reference voltage.
VBB may also rebias AC coupled inputs. When used, decouple VBB
and Vc via a 0.01 uF capacitor and limit current sourcing or sinking
to 0.5 mA. When not used, VBB should be left open.
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VBB Output

200 ps Part-to-Part Skew
50 ps Output-to-Output Skew
Differential Design

Voltage Compensated Outputs
VEE Range of 4.5t0-5.5V
PECL Mode Operating Range: Vcc=4.2 V to 5.7 V with VEE=0 V
NECL Mode Operating Range: Vcc=0 V with VEg=-42V to 57V
Internal Input Pulldown Resistors

ESD Protection: > 2 KV HBM, > 200 V MM
Meets or Exceeds JEDEC Spec EIA/JESD78 IC Latchup Test
Moisture Sensitivity Level 1

MC10E411

For Additional Information, see Application Note AND8003/D
® Flammability Rating: UL-94 code V-0 @ 1/8”,
Oxygen Index 28 to 34

® Transistor Count = 180 devices

LOGIC DIAGRAM AND PINOUT ASSIGNMENT

Q Qo Q1 VccoQr Qo Qo
e Y e O e e Y s A
25 24 23 22 21 20 19
Vee [ 24 18[] Qg
ne [ 27 17[] Q3
IN [ 26 16[] Q4
Pinout: 28-Lead PLCC
V 15 Vv
ccld) Gop View) [ veeo
IN[] 2 14[] Qq
ves[] 3 13[] Qs
NC[] 4 12[] Qs
5 6 7 8 9 10 11
J 4 J tJ4J5J
Qg Qg Q7 VccoQr Qs Qs

* All Vo and Voo pins are tied together on the die.

Warning: All Vcc, Voco, and VEE pins must be externally
connected to Power Supply to guarantee proper operation.

I RAMBuS Load

PIN DESCRIPTION

PIN

FUNCTION

IN, IN

Qo, Q0-Q8, Q8
VBB

Vce: Veco
VEE

NC

ECL Differential Input Pair
ECL Differential Outputs
Reference Voltage Output
Positive Supply

Negative Supply

No Connect

TERMINATION ALTERNATIVES

LOGIC SYMBOL
Qo
Qo
o— Q1
Qq
Qo
Q2
Q3
Q3

L 4 Q4

VBB

* VoH and Vg levels
will vary slightly from

specification table
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MC10E411

MAXIMUM RATINGS (Note 1.)

Symbol Parameter Condition 1 Condition 2 Rating Units
Vce PECL Mode Power Supply VEE=0V 8 \Y
VEE NECL Mode Power Supply Vcec=0V -8 \
\ PECL Mode Input Voltage VEE=0V Vi< Vce 6 \
NECL Mode Input Voltage Vcc=0V V| > VEE -6 \
lout Output Current Continuous 50 mA
Surge 100 mA
IBB VBB Sink/Source +0.5 mA
TA Operating Temperature Range Oto +85 °C
Tstg Storage Temperature Range —65 to +150 °C
0JA Thermal Resistance (Junction to Ambient) 0 LFPM 28 PLCC 63.5 °C/W
500 LFPM 28 PLCC 43.5 °C/W
0Jc Thermal Resistance (Junction to Case) std bd 28 PLCC 2210 26 °C/W
VEE PECL Operating Range 4.2t05.7 \
NECL Operating Range -5.7t0-4.2 Vv
Tsol Wave Solder <2 to 3 sec @ 248°C 265 °C

1. Maximum Ratings are those values beyond which device damage may occur.
PECL DC CHARACTERISTICS Vccx=5.0 V; VEg= 0.0 V (Note 1.)

0°C 25°C 85°C
Symbol Characteristic Min Typ Max Min Typ Max Min Typ Max | Unit
IEE Power Supply Current 55 65 55 65 55 65 mA
VoH Output HIGH Voltage (Note 2.) 3980 | 4070 | 4160 | 4020 | 4105 | 4190 | 4090 | 4185 | 4280 mvV
VoL Output LOW Voltage (Note 2.) 3050 | 3210 | 3370 | 3050 | 3210 | 3370 | 3050 | 3227 | 3405 mV
ViH Input HIGH Voltage (Single Ended) 3830 | 3995 | 4160 | 3870 | 4030 | 4190 | 3940 | 4110 | 4280 mV
ViL Input LOW Voltage (Single Ended) 3050 | 3285 | 3520 | 3050 | 3285 | 3520 | 3050 | 3302 | 3555 mV
VBB Output Voltage Reference 3162 3.73], 3.65 375 | 3.69 3.81 \
VIHCMR | Input HIGH Voltage Common Mode 29 4.6 29 4.6 29 46 \
Range (Differential) (Note 3.)
IIH Input HIGH Current 150 150 150 A
L Input LOW Current 0.5 0.3 0.5 0.25 0.3 0.2 uA

NOTE: Devices are designed to meet the DC specifications shown in the above table, after thermal equilibrium has been established. The
circuit is in a test socket or mounted on a printed circuit board and transverse air flow greater than 500 Ifpm is maintained.

1. Input and output parameters vary 1:1 with Vcc. VEE canvary +0.5V /-0.5 V.

2. Outputs are terminated through a 300 ohm resistor to VEE.

3. VIHCMR min varies 1:1 with VEg, max varies 1:1 with V.

NECL DC CHARACTERISTICS Vcgyx= 0.0 V; VEE=-5.0 V (Note 1.)

0°C 25°C 85°C
Symbol Characteristic Min Typ Max Min Typ Max Min Typ Max | Unit
IEE Power Supply Current 55 65 55 65 55 65 mA
VOH Output HIGH Voltage (Note 2.) —1020 | 930 | -840 | —980 | 895 | -810 | —910 | -815 | —720 mvV
VoL Output LOW Voltage (Note 2.) —2420 —2410 | 2380 | 2250 | 2110 | —2310 —2020 | mV
VIH Input HIGH Voltage (Single Ended) —1170 | -1005 | -840 | -1130 | —-970 | -810 | -1060 | —890 | —720 mvV
ViL Input LOW Voltage (Single Ended) —1950 | 1715 | —1480 [ —1950 | —1715 | —1480 | —1950 | —1698 | —1445 | mV
VBB Output Voltage Reference -1.38 -127 | -1.35 -1.25 | -1.31 -1.19 \
VIHCMR | Input HIGH Voltage Common Mode —2.1 —24 | 21 04 | 21 04 \
Range (Differential) (Note 3.)
IIH Input HIGH Current 150 150 150 A
L Input LOW Current 0.5 0.3 0.5 | 0.065 0.3 0.2 uA

NOTE: Devices are designed to meet the DC specifications shown in the above table, after thermal equilibrium has been established. The
circuit is in a test socket or mounted on a printed circuit board and transverse air flow greater than 500 Ifpm is maintained.

1. Input and output parameters vary 1:1 with Voc. VEE canvary +0.5V /-0.5 V.

2. Outputs are terminated through a 300 ohm resistor to VEE.

3. VIHCMR min varies 1:1 with VEg, max varies 1:1 with Vg .
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MC10E411

AC CHARACTERISTICS Vcey=5.0 V; VEE= 0.0V or Vceoy= 0.0 V; VEgE=-5.0 V (Note 1.)

0°C 25°C 85°C
Symbol Characteristic Min Typ Max Min Typ Max Min Typ Max Unit
fMAX Maximum Toggle Frequency TBD TBD TBD GHz
tPLH Propagation Delay to Output ps
tPHL IN (differential) (Note 2.) 400 600 430 630 500 700
IN (single-ended) (Note 3.) 350 650 380 680 450 750
ENto Q 450 850 450 850 450 850
ts Setup Time (Note 4.) ENtoIN 200 0 200 0 200 0 ps
tH Hold Time (Note 5.) IN to EN 0 —200 0 —-200 0 -200 ps
R Release Time (Note 6.) ENtoIN 300 100 300 100 300 100 ps
tskew Within-Device Skew (Note 7.) 50 50 50 ps
Part-to-Part Skew (Diff) 200 200 200
tUITTER Cycle-to—Cycle Jitter TBD TBD TBD ps
Vpp Minimum Input Swing (Note 8.) 250 1000 | 250 1000 | 250 1000 mV
te/t Output Rise/Fall Time 275 600 275 600 275 600 ps
(20%—80%)

VEg canvary +0.5V/-0.5 V.

The differential propagation delay is defined as the delay from the crossing points of the differential input signals to the crossing point of the
differential output signals.

The single-ended propagation delay is defined as the delay from the 50% point of the input signal to the 50% point of the output signal.
The setup time is the minimum time that EN must be asserted prior to the next transition of IN/IN to prevent an output response greater than
+75 mV to that IN/IN transition (see Figure 1). -

The hold time is the minimum time that EN must remain asserted after a negative going IN or a positive going IN to prevent an output response
greater than £75 mV to that IN/IN transition (see Figure 2). o

The release time is the minimum time that EN must be deasserted prior to the next IN/IN transition to ensure an output response that meets
the specified IN to Q propagation delay and output transition times (see Figure 3).

The within-device skew is defined as the worst case difference between any two similar delay paths within a single device.

Vpp(min) is defined as the minimum input differential voltage which will cause no increase in the propagation delay. The Vpp(min) is AC limited
for the E411 as a differential input as low as 50 mV will still produce full ECL levels at the output.

oN o g r N

r— - a r—— === 'i
I I E >
D

I I .
| Driver | | Receiver |
| Device | Device |
| E Qb > | E Db D |
S - -

300Q 300Q

=i

Figure 1. Termination for Output Driver and Device Evaluation of This Device
(See Application Note AND8020 — Termination of ECL Logic Devices.)
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Resource Reference of Application Notes
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ECLinPS 1/0O SPICE Modeling Kit
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The ECL Translator Guide

Odd Number Counters Design

Marking and Date Codes

Termination of ECL Logic Devices
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MC10E416, MC100E416

5V ECL Quint Differential
Line Receiver

The MC10E416/100E416 is a 5-bit differential line receiving device.
The 2.0 GHz of bandwidth provided by the high frequency outputs
makes the device ideal for buffering of very high speed oscillators.

The design incorporates two stages of gain, internal to the device,
making it an excellent choice for use in high bandwidth amplifier
applications.

The differential inputs have internal clamp structures which will
force the Q output of a gate in an open input condition to go to a LOW
state. Thus, inputs of unused gates can be left open and will not affect
the operation of the rest of the device. Note that the input clamp will
take affect only if both inputs fall 2.5 V below V(.

The VBB pin, an internally generated voltage supply, is available to
this device only. For single-ended input conditions, the unused
differential input is connected to VBB as a switching reference voltage.
VBB may also rebias AC coupled inputs. When used, decouple VBB
and V¢ via a 0.01 uF capacitor and limit current sourcing or sinking
to 0.5 mA. When not used, VBB should be left open.

The 100 Series contains temperature compensation.

e Differential D and Q; VBB available

® 600 ps Max. Propagation Delay

® High Frequency Outputs

® 2 Stages of Gain

® PECL Mode Operating Range: VcCc=4.2Vt05.7V
with VEE=0V

® NECL Mode Operating Range: Vcc=0V
with VEE=—-4.2Vto-5.7V

® Internal Input Pulldown Resistors

® ESD Protection: >2 KV HBM, > 200 V MM

® Meets or Exceeds JEDEC Spec EIA/JESD78 IC Latchup Test

® Moisture Sensitivity Level 1
For Additional Information, see Application Note AND8003/D

® Flammability Rating: UL-94 code V-0 @ 1/8”,
Oxygen Index 28 to 34

® Transistor Count = 201 devices
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MC10E416, MC100E416

LOGIC DIAGRAM AND PINOUT ASSIGNMENT

D3 D4 D4 Voco Q4 Q4 Vcco
i T e Y e Y e Y s A s O

0g [ %5 24 B 2 2 N 19 i3
D2 [ 27 17[] Q3
Dy |28 16[] Vee
Vee [0 Pinout: 28-Lead PLCC 15[] @z
(Top View)
veg []2 14]] Q2
Do []3 13[] Veco
Do [ 4 12[] a1
7 8 9 10 M

5 6
NN R NN [ NN [ N NN B NN [y M
D1 Dy Vcco Qo Qo Vcco Qi
* All Vo and Voo pins are tied together on the die.

Warning: All Vo, Vcco, and VEE pins must be externally
connected to Power Supply to guarantee proper operation.

PIN DESCRIPTION

LOGIC DIAGRAM

Do

Do —Q

D4

IR

Vgg —88

PIN FUNCTION
D[0:4], D[0:4] ECL Differential Data Inputs
Q[0:4], Q[0:4] ECL Differential Data Outputs

VBB Reference Voltage Output
Vce, Veco Positive Supply

VEE Negative Supply
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MC10E416, MC100E416

MAXIMUM RATINGS (Note 1.)

Symbol Parameter Condition 1 Condition 2 Rating Units
\ele PECL Mode Power Supply VEE=0V 8 Vv
VEE NECL Mode Power Supply Vec=0V -8 \
\ PECL Mode Input Voltage VEE=0V Vi< Vce 6 Vv
NECL Mode Input Voltage Vcec=0V V| > VEE -6 \
lout Output Current Continuous 50 mA
Surge 100 mA
IBB VR Sink/Source +05 mA
TA Operating Temperature Range 0to +85 °C
Tstg Storage Temperature Range —65 to +150 °C
0JA Thermal Resistance (Junction to Ambient) 0 LFPM 28 PLCC 63.5 °C/W
500 LFPM 28 PLCC 43.5 °C/W
6JC Thermal Resistance (Junction to Case) std bd 28 PLCC 22 to 26 °C/W
VEE PECL Operating Range 42t05.7 Vv
NECL Operating Range -5.7t0-4.2 Vv
Tsol Wave Solder <2 to 3sec @ 248°C 265 °C

1. Maximum Ratings are those values beyond which device damage may occur.

10E SERIES PECL DC CHARACTERISTICS V= 5.0 V; VEg= 0.0 V (Note 1.)

0°C 25°C 85°C
Symbol Characteristic Min Typ Max Min Typ Max Min Typ Max | Unit
IEE Power Supply Current 135 162 135 162 135 162 mA
VOH Output HIGH Voltage (Note 2.) 3980 | 4070 | 4160 | 4020 | 4105 | 4190 | 4090 | 4185 | 4280 mV
VoL Output LOW Voltage (Note 2.) 3050 | 3210 | 3370 | 3050 | 3210 | 3370 | 3050 | 3227 | 3405 mV
VIH Input HIGH Voltage (Single Ended) 3830 | 3995 | 4160 | 3870 | 4030 | 4190 | 3940 | 4110 | 4280 mV
ViL Input LOW Voltage (Single Ended) 3050 | 3285 | 3520 | 3050 | 3285 | 3520 | 3050 | 3302 | 3555 mV
VBB Output Voltage Reference 3.62 3.73 | 3.65 3.75 | 3.69 3.81 \"
VIHCMR | Input HIGH Voltage Common Mode 2.7 5.0 2.7 5.0 2.7 5.0 \"
Range (Differential) (Note 3.)
IIH Input HIGH Current 150 150 150 uA
L Input LOW Current 0.5 0.3 0.5 0.25 0.3 0.2 uA

NOTE: Devices are designed to meet the DC specifications shown in the above table, after thermal equilibrium has been established. The
circuit is in a test socket or mounted on a printed circuit board and transverse air flow greater than 500 Ifpm is maintained.

1. Input and output parameters vary 1:1 with Vcc. VEE can vary +0.46 V /—0.06 V.

2. Outputs are terminated through a 50 ohm resistor to Vgc—2 volts.

3. VIHCMR min varies 1:1 with VEg, max varies 1:1 with Vgc.

10E SERIES NECL DC CHARACTERISTICS Vcy= 0.0 V; VEE=-5.0 V (Note 1.)

0°C 25°C 85°C
Symbol Characteristic Min Typ Max Min Typ Max Min Typ Max | Unit
IEE Power Supply Current 135 162 135 162 135 162 mA
VoH Output HIGH Voltage (Note 2.) —1020 | 930 | -840 | 980 | 895 | —810 | 910 | —815 | —720 mV
VoL Output LOW Voltage (Note 2.) —1950 | 1790 | —1630 [ —1950 | —1790 | —1630 [ -1950 | —1773 [ -1595 | mV
ViH Input HIGH Voltage (Single Ended) —1170 | —1005 | -840 | —1130 | —-970 | 810 | —-1060 | —-890 | —720 mV
ViL Input LOW Voltage (Single Ended) —1950 | 1715 | —1480 [ —1950 | —1715 | —1480 | —1950 | —1698 [ —1445 | mV
VBB Output Voltage Reference -1.38 -127 | -1.35 -1.25 | -1.31 -1.19 \
VIHCMR | Input HIGH Voltage Common Mode 2.3 0.0 2.3 0.0 2.3 0.0 Vv
Range (Differential) (Note 3.)

lIIH Input HIGH Current 150 150 150 UA
L Input LOW Current 0.5 0.3 05 | 0.065 0.3 0.2 UA

NOTE: Devices are designed to meet the DC specifications shown in the above table, after thermal equilibrium has been established. The
circuit is in a test socket or mounted on a printed circuit board and transverse air flow greater than 500 Ifpm is maintained.

1. Input and output parameters vary 1:1 with Vcc. VEE can vary +0.46 V/-0.06 V.

2. Outputs are terminated through a 50 ohm resistor to Voc—2 volts.

3.. . VIHCMR min varies 1:1 with VEg, max varies 1:1 with V.
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MC10E416, MC100E416

100E SERIES PECL DC CHARACTERISTICS Vccy=5.0 V; VEE=0.0V (Note 1.)

0°C 25°C 85°C
Symbol Characteristic Min Typ Max Min Typ Max Min Typ Max Unit
IEE Power Supply Current 135 162 135 162 155 186 mA
VOH Output HIGH Voltage (Note 2.) 3975 | 4050 | 4120 | 3975 | 4050 | 4120 | 3975 | 4050 | 4120 mV
VoL Output LOW Voltage (Note 2.) 3190 | 3295 | 3380 | 3190 | 3255 | 3380 | 3190 | 3260 | 3380 mV
VIH Input HIGH Voltage (Single Ended) 3835 | 4050 | 4120 | 3835 | 4120 | 4120 | 3835 | 4120 | 4120 mV
ViL Input LOW Voltage (Single Ended) 3190 | 3300 | 3525 | 3190 | 3525 | 3525 [ 3190 | 3525 | 3525 mV
VBB Output Voltage Reference 3.62 3.74 | 3.62 3.74 | 362 3.74 Vv
VIHCMR | Input HIGH Voltage Common Mode 27 5.0 27 5.0 27 5.0 \
Range (Differential) (Note 3.)
IIH Input HIGH Current 150 150 150 uHA
TR Input LOW Current 0.5 0.3 0.5 0.25 0.5 0.2 uA

NOTE: Devices are designed to meet the DC specifications shown in the above table, after thermal equilibrium has been established. The
circuit is in a test socket or mounted on a printed circuit board and transverse air flow greater than 500 Ifpm is maintained.

1. Input and output parameters vary 1:1 with V. VEE can vary +0.46 V/-0.8 V.

2. Outputs are terminated through a 50 ohm resistor to Vgc—2 volts.

3. VIHCMR min varies 1:1 with VEE, max varies 1:1 with Vgc.

100E SERIES NECL DC CHARACTERISTICS V(cy= 0.0 V; VEE= -5.0 V (Note 1.)

0°C 25°C 85°C
Symbol Characteristic Min Typ Max Min Typ Max Min Typ Max Unit
IEE Power Supply Current 135 162 135 162 155 186 mA
VOoH Output HIGH Voltage (Note 2.) —1025 | 950 | —880 |—-1025 | 950 | —880 |-1025 | —950 | —880 mV
VoL Output LOW Voltage (Note 2.) —1810 | —1705 | —1620 | —1810 | —1745 | —1620 | —1810 | —1740 [ —1620 | mV
VIH Input HIGH Voltage (Single Ended) -1165 | 950 | —-880 | —-1165 | 880 | —880 | —1165 | —880 | —880 mV
ViL Input LOW Voltage (Single Ended) —1810 | -1700 | —1475 | —1810 | —1475 | —1475 | —1810 | —1475 | —1475 | mV
VBB Output Voltage Reference -1.38 -1.26 | -1.38 -1.26 | -1.38 -1.26 \
VIHCMR | Input HIGH Voltage Common Mode —2.3 0.0 —23 0.0 —2.3 0.0 \
Range (Differential) (Note 3.)
IIH Input HIGH Current 150 150 150 uA
L Input LOW Current 0.5 0.3 0.5 0.25 0.5 0.2 uA

NOTE: Devices are designed to meet the DC specifications shown in the above table, after thermal equilibrium has been established. The
circuit is in a test socket or mounted on a printed circuit board and transverse air flow greater than 500 Ifpm is maintained.

1. Input and output parameters vary 1:1 with Vcc. VEE can vary +0.46 V/-0.8 V.

2. Outputs are terminated through a 50 ohm resistor to Vcc—2 volts.

3. VIHCMR min varies 1:1 with VEg, max varies 1:1 with V.

AC CHARACTERISTICS V(ccy=5.0V; VEE=0.0V or Voex= 0.0 V; VEg=-5.0 V (Note 1.)

0°C 25°C 85°C
Symbol Characteristic Min Typ Max Min Typ Max Min Typ Max | Unit
fMAX Maximum Toggle Frequency TBD >2.0 TBD GHz
tPLH Propagation Delay to Output ps
tPHL d(Diff) | 250 350 500 250 350 500 250 350 500
D(SE) | 200 350 550 200 350 550 200 350 550

tSKEW Within-Device Skew (Note 2.) 50 50 50 ps
tSKEW Duty Cycle Skew
tUITTER | Cycle—to—Cycle Jitter TBD TBD TBD ps

tPLH-tPHL (Note 3.) +10 +10 +10 ps
Vpp(AC) | Minimum Input Swing (Note 4.) 150 1000 | 150 1000 | 150 1000 [ mV
ty Rise/Fall Time
tf (20 - 80%) 100 200 350 100 200 350 100 200 350 ps

—_

10 Series: VEg can vary +0.46 V /-0.06 V.

100 Series: VEg can vary +0.46 V/-0.8 V.

Within-device skew is defined as identical transitions on similar paths through a device.

Duty cycle skew defined only for differential operation when the delays are measured from the cross point of the inputs to the cross point
of the outputs.

Minimum input swing for which AC parameters are guaranteed.

H wb
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A r— - 1
2 20>
| Driver | | Receiver |
| Device | Device |
| E Qb > | E Db > |
S - -
50Q 50 Q
VT

Figure 1. Typical Termination for Output Driver and Device Evaluation
(See Application Note AND8020 — Termination of ECL Logic Devices.)

Resource Reference of Application Notes
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ECLInPS Circuit Performance at Non—Standard V|H Levels
ECL Clock Distribution Techniques

Designing with PECL (ECL at +5.0'V)

ECLInPS 1/0 SPICE Modeling Kit

Metastability and the ECLIinPS Family

Interfacing Between LVDS and ECL

ECLinPS Lite Translator ELT Family SPICE I/O Model Kit
Using Wire—OR Ties in ECLInPS Designs

The ECL Translator Guide

Odd Number Counters Design

Marking and Date Codes

Termination of ECL Logic Devices
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5V ECL 3-Bit Differential
Flip-Flop

The MC10E/100E431 is a 3-bit flip-flop with differential clock,
data input and data output.

The asynchronous Set and Reset controls are edge-triggered rather
than level controlled. This allows the user to rapidly set or reset the
flip-flop and then continue clocking at the next clock edge, without the
necessity of de-asserting the set/reset signal (as would be the case with
a level controlled set/reset).

The E431 is also designed with larger internal swings, an approach
intended to minimize the time spent crossing the threshold region and
thus reduce the metastability susceptibility window.

The differential input structures are clamped so that the inputs of
unused registers can be left open without upsetting the bias network of
the device. The clamping action will assert the D and the CLK sides of
the inputs. Because of the edge triggered flip-flop nature of the device
simultaneously opening both the clock and data inputs will result in an
output which reaches an unidentified but valid state. Note that the
input clamps only operate when both inputs fall to 2.5 V below V(.

The 100 Series contains temperature compensation.

The VBB pin, an internally generated voltage supply, is available to
this device only. For single-ended input conditions, the unused
differential input is connected to VBB as a switching reference voltage.
VBB may also rebias AC coupled inputs. When used; decouple’' VBB
and V¢ via a 0.01 uF capacitor and limit current sourcing or sinking
to 0.5 mA. When not used, VBB should be left open.

® Edge-Triggered Asynchronous Set and Reset
e Differential D, CLK and Q; VBB Reference Available
e [100MHz Min. Toggle Frequency
® PECL Mode Operating Range: Vcc=4.2V t0 5.7V
with VEE=0V
o NECL Mode Operating Range: Vcc=0V
with VEE=—4.2Vto-57V
® [Internal Input Pulldown Resistors
® ESD Protection: > 1 KV HBM, > 75 V MM
® Meets or Exceeds JEDEC Spec EIA/JESD78 IC Latchup Test

® Moisture Sensitivity Level 1
For Additional Information, see Application Note AND8003/D

® Flammability Rating: UL-94 code V-0 @ 1/8”,
Oxygen Index 28 to 34

® Transistor Count = 348 devices
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MC10E431, MC100E431

LOGIC DIAGRAM AND PINOUT ASSIGNMENT

LOGIC DIAGRAM

Vgg CLK2 CLK2 Dp D Ry Sp So———
M MM Do b S g .
5 24 23 2 24 20 19 Do
CLKT[] 26 18] a5 CLKo - B
Frier D> Qap— Qo
CLKO R
okt [z 17[] o o I
0
S1————
R1[]2s 16[] v D11 1
= D Q— Q
vee [10 Pinout: 28-Lead PLCC 5[] o D1 1
EE (Top View) Q4 oLk - B
[ bl > Qlo— Qq
s1[]2 14[] o cu<1j> R
_ 1
_ R4
b1[]s 13[] qo Sy ————
Do S
D1[]4 121 qq o D QF— Qo
5 6 7 8 9 10 CLK2 =
T T T 0 0 J J mj>> g AP @
CLKO CLKO Dp Dg Rgp So Vcco Rp ————

* All Vo and Voo pins are tied together on the die.

Warning: All Vcc, Voco, and VEE pins must be externally

connected to Power Supply to guarantee proper operation.

PIN DESCRIPTION

PIN FUNCTION
D[0:2], D[0:2] ECL Differential Data Inputs
CLK][0:2], CLK[0:2] ECL Differential Clock
S[0:2] ECL Edge Triggered Set Inputs
R[0:2] ECL Edge Triggered Reset Input
Q[0:2], Q[0:2] ECL Differential Data Outputs
VBB Reference Voltage Output
Vce: Veco Positive Supply
VEE Negative Supply
FUNCTION TABLE
Dn CLKn Rn Sn Qn
L z L L L
H z L L H
X X z L L
X X L z H

Z = Low to high transition

X = Don’t Care

http://onsemi.com
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MC10E431, MC100E431

MAXIMUM RATINGS (Note 1.)

Symbol Parameter Condition 1 Condition 2 Rating Units
\ele PECL Mode Power Supply VEE=0V 8 Vv
VEE NECL Mode Power Supply Vec=0V -8 \
\ PECL Mode Input Voltage VEE=0V Vi< Vce 6 \"
NECL Mode Input Voltage Vcc=0V V| > VEE -6 \
lout Output Current Continuous 50 mA
Surge 100 mA
IBB VBB Sink/Source 05 mA
TA Operating Temperature Range 0to +85 °C
Tstg Storage Temperature Range —65 to +150 °C
6JA Thermal Resistance (Junction to Ambient) 0 LFPM 28 PLCC 63.5 °C/W
500 LFPM 28 PLCC 43.5 °C/W
0Jc Thermal Resistance (Junction to Case) std bd 28 PLCC 22 to 26 °C/W
VEE PECL Operating Range 42t05.7 Vv
NECL Operating Range -5.7t0-4.2 \
Tsol Wave Solder <2to 3 sec @ 248°C 265 °C

1. Maximum Ratings are those values beyond which device damage may occur.
10E SERIES PECL DC CHARACTERISTICS Vcox=5.0 V; VEg= 0.0 V (Note 1.)

0°C 25°C 85°C
Symbol Characteristic Min Typ Max Min Typ Max Min Typ Max | Unit
IEE Power Supply Current 110 132 110 132 110 132 mA
VOH Output HIGH Voltage (Note 2.) 3980 | 4070 | 4160 | 4020 | 4105 | 4190 | 4090 | 4185 | 4280 mV
VoL Output LOW Voltage (Note 2.) 3050 | 3210 | 3370 | 3050 | 3210 | 3370 | 3050 | 3227 | 3405 mV
VIH Input HIGH Voltage (Single Ended) 3830 | 3995 | 4160 | 3870 | 4030 | 4190 | 3940 | 4110 | 4280 mV
ViL Input LOW Voltage (Single Ended) 3050 | 3285 | 3520 | 3050 | 3285 | 3520 | 3050 | 3302 | 3555 mV
VBB Output Voltage Reference 3.62 363 | 3.65 3.75 | 3.69 3.81 \
VIHCMR | Input HIGH Voltage Common Mode 2.7 5.0 2.7 5.0 2.7 5.0 \
Range (Differential) (Note 3.)
IIH Input HIGH Current 150 150 150 uA
TR Input LOW Current 0.5 0.3 0.5 0.25 0.3 0.2 UA

NOTE: Devices are designed to meet the DC specifications shown in the above table, after thermal equilibrium has been established. The
circuit is in a test socket or mounted on a printed circuit board and transverse air flow greater than 500 Ifpm is maintained.

1. Input and output parameters vary 1:1 with Vcc. VEE can vary +0.46 V /—0.06 V.

2. Outputs are terminated through a 50 ohm resistor to Vgc—2 volts.

3. VIHCMR min varies 1:1 with VEg, max varies 1:1 with Vgc.

10E SERIES NECL DC CHARACTERISTICS Vccyx= 0.0 V; VEE=-5.0 V (Note 1.)

0°C 25°C 85°C
Symbol Characteristic Min Typ Max Min Typ Max Min Typ Max | Unit
IEE Power Supply Current 110 132 110 132 110 132 mA
VoH Output HIGH Voltage (Note 2.) —1020 | 930 | -840 | —980 | 895 | 810 | 910 | -815 | —720 mV
VoL Output LOW Voltage (Note 2.) —1950 | -1790 | —1630 [ —1950 | —1790 | —1630 | -1950 | —1773 [ -1595 | mV
VIH Input HIGH Voltage (Single Ended) —1170 | —1005 | -840 | —1130 | —-970 | 810 | -1060 | —-890 | —720 mvV
ViL Input LOW Voltage (Single Ended) —1950 | 1715 | —1480 [ —1950 | —1715 | —1480 | 1950 | —1698 | —1445 | mV
VBB Output Voltage Reference -1.38 -1.37 | -1.35 -1.25 | -1.31 -1.19 \
VIHCMR | Input HIGH Voltage Common Mode —2.3 0.0 —2.3 0.0 2.3 0.0 \
Range (Differential) (Note 3.)
IIH Input HIGH Current 150 150 150 A
L Input LOW Current 0.5 0.3 0.5 | 0.065 0.3 0.2 A

NOTE: Devices are designed to meet the DC specifications shown in the above table, after thermal equilibrium has been established. The
circuit is in a test socket or mounted on a printed circuit board and transverse air flow greater than 500 Ifpm is maintained.

1. Input and output parameters vary 1:1 with Vcc. VEE can vary +0.46 V /—0.06 V.

2. Outputs are terminated through a 50 ohm resistor to Vgc—2 volts.

3. VIHCMR min varies 1:1 with VEg, max varies 1:1 with V.
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100E SERIES PECL DC CHARACTERISTICS Vccy=5.0 V; VEE=0.0V (Note 1.)

0°C 25°C 85°C
Symbol Characteristic Min Typ Max Min Typ Max Min Typ Max | Unit
IEE Power Supply Current 110 132 110 132 127 152 mA
VoH Output HIGH Voltage (Note 2.) 3975 | 4050 | 4120 | 3975 | 4050 | 4120 | 3975 | 4050 | 4120 mvV
VoL Output LOW Voltage (Note 2.) 3190 | 3295 | 3380 | 3190 | 3255 | 3380 | 3190 | 3260 | 3380 mV
VIH Input HIGH Voltage (Single Ended) 3835 | 4050 | 4120 | 3835 | 4120 | 4120 | 3835 | 4120 | 4120 mV
VIL Input LOW Voltage (Single Ended) 3190 | 3300 | 3525 | 3190 | 3525 | 3525 | 3190 | 3525 | 3525 mV
VBB Output Voltage Reference 3.62 3.74 3.62 3.74 3.62 3.74
VIHCMR | Input HIGH Voltage Common Mode 27 5.0 27 5.0 27 5.0
Range (Differential) (Note 3.)

IIH Input HIGH Current 150 150 150 UA
L Input LOW Current 0.5 0.3 0.5 0.25 05 0.2 uA

NOTE: Devices are designed to meet the DC specifications shown in the above table, after thermal equilibrium has been established. The
circuit is in a test socket or mounted on a printed circuit board and transverse air flow greater than 500 Ifpm is maintained.

1. Input and output parameters vary 1:1 with Vcc. VEE can vary +0.46 V/-0.8 V.

2. Outputs are terminated through a 50 ohm resistor to Vgc—2 volts.

3. VIHCMR min varies 1:1 with VEg, max varies 1:1 with Vg .

100E SERIES NECL DC CHARACTERISTICS Vgcy=0.0 V; VEE=-5.0 V (Note 1.)

0°C 25°C 85°C
Symbol Characteristic Min Typ Max Min Typ Max Min Typ Max Unit
IEE Power Supply Current 110 132 110 132 127 152 mA
VOH Output HIGH Voltage (Note 2.) —1025 | 950 | -880 |-1025 | —950 | —880 |-1025 | —950 | —880 mvV
VoL Output LOW Voltage (Note 2.) -1810 | =1705:|,+1620 | —1810 | 1745 | —1620 | —1810 | 1740 [ —1620 | mV
VIH Input HIGH Voltage (Single Ended) -1165 | -950 | -880 | —1165 | -880 | —880 | —-1165 | —880 | —880 mV
VIL Input LOW Voltage (Single Ended) —1810 | —1700 | —1475 | —1810 | —1475 | —1475 | —1810 | —1475 [ 1475 | mV
VBB Output Voltage Reference -1.38 -1.26 | -1.38 -1.26 | —1.38 -1.26
VIHCMR | Input HIGH Voltage Common Mode 2.3 0.0 2.3 0.0 2.3 0.0 \
Range (Differential) (Note 3.)

IIH Input HIGH Current 150 150 150 UA
L Input LOW Current 0.5 0.3 0.5 0.25 0.5 0.2 uA

NOTE: Devices are designed to meet the DC specifications shown in the above table, after thermal equilibrium has been established. The
circuit is in a test socket or mounted on a printed circuit board and transverse air flow greater than 500 Ifpm is maintained.

1. Input and output parameters vary 1:1 with Vcc. VEE can vary +0.46 V/-0.8 V.

2. Outputs are terminated through a 50 ohm resistor to Vgc—2 volts.

3. VIHCMR min varies 1:1 with VEE, max varies 1:1 with V.
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AC CHARACTERISTICS Vccyx=5.0V; VEE=0.0V or Voox= 0.0 V; VEE=-5.0 V (Note 1.)

-40°C 25°C 85°C
Symbol Characteristic Min Typ Max Min Typ Max Min Typ Max | Unit
fMAX Maximum Toggle Frequency TBD 1.1 TBD GHz
tPLH Propagation Delay to Output CLK (Diff) | 410 600 790 450 600 750 450 600 750 ps
tPHL CLK (SE) | 460 600 840 400 600 800 400 600 800

R | 500 725 975 550 725 925 550 725 925
S| 500 725 975 550 725 925 550 725 925
D

ts Setup Time 250 0 200 0 200 0 ps
R (Note2.) | 1100 | 700 1000 | 700 1000 | 700
S (Note2.) | 1100 | 700 1000 | 700 1000 | 700
tH Hold Time D| 250 0 200 0 200 0 ps
tpw Minimum Pulse Width CLK | 400 400 400 ps
tskew Within-Device Skew (Note 3.) 50 50 ps
tUITTER Cycle—to—Cycle Jitter TBD TBD TBD ps
Vpp Minimum Input Swing (Note 4.) 150 1000 150 1000 | mV
te/t Rise/Fall Times 250 450 700 275 450 650 ps
(20-80%)

1. 10 Series: VEg can vary +0.46 V/—-0.06 V.
100 Series: VEg can vary +0.46 V/-0.8 V.

2. These setup times define the minimum time the CLK or SET/RESET input must wait after the assertion of the RESET/SET input to assure
the proper operation of the flip-flop.

3. Within-device skew is defined as identical transitions on similar paths through a device.

4. Minimum input swing for which AC parameters are guaranteed.

Device

|
|
| Driver
|
|

Device
E Qb >

|

o
Receiver |
|

|

VT
V11 = Vec-20V

Figure 1. Typical Termination for Output Driver and Device Evaluation
(See Application Note AND8020 — Termination of ECL Logic Devices.)
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Resource Reference of Application Notes
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5V ECL 4-Bit Serial/Parallel
Converter

The MCI10/100E445 is an integrated 4-bit serial to parallel data
converter. The device is designed to operate for NRZ data rates of up to
2.0 Gb/s. The chip generates a divide by 4 and a divide by 8 clock for
both 4-bit conversion and a two chip 8-bit conversion function. The
conversion sequence was chosen to convert the first serial bit to QO, the
second to QI etc.

Two selectable serial inputs provide a loopback capability for testing
purposes when the device is used in conjunction with the E446 parallel to
serial converter.

The start bit for conversion can be moved using the SYNC input. A
single pulse applied asynchronously for at least two input clock cycles
shifts the start bit for conversion from Qn to Qn—1. For each additional
shift required an additional pulse must be applied to the SYNC input.
Asserting the SYNC input will force the internal clock dividers to
“swallow” a clock pulse, effectively shifting a bit from the Qn to the Qn-1
output (see Timing Diagram B).

The MODE input is used to select the conversion mode of the device.
With the MODE input LOW, or open, the device will function as a 4-bit
converter. When the mode input is driven HIGH the data on the output will
change on every eighth clock cycle thus allowing for an 8-bit conversion
scheme using two E445’s. When cascaded in an 8-bit conversion scheme
the devices will not operate at the 2.0 Gb/s data rate of a single device.
Refer to the applications section of this data sheet for more information on
cascading the E445.

Upon power-up the internal flip-flops will attain a random state. To
synchronize multiple F445’s in a system the master reset must be asserted.

The VBB pin, an internally generated voltage supply, is available to this
device only. For single-ended input conditions, the unused differential
input is connected to VBB as a switching reference voltage. VBB may also
rebias AC coupled inputs. When used, decouple VBB and V¢ via a 0.01
uF capacitor and limit current sourcing or sinking to 0.5 mA. When not
used, VBB should be left open.

The 100 Series contains temperature compensation.

On-Chip Clock +4 and +8

2.0 Gb/s Data Rate Capability

Differential Clock and Serial Inputs

VBB Output for Single-Ended Input Applications
Asynchronous Data Synchronization

Mode Select to Expand to 8-Bits

Internal Input Pulldown Resistors
ESD Protection: > 2 KV HBM, > 100 V MM
Meets or Exceeds JEDEC Spec EIA/JESD78 IC Latchup Test

Moisture Sensitivity Level 1
For Additional Information, see Application Note AND8003/D

® Flammability Rating: UL-94 code V-0 @ 1/8”,
Oxygen Index 28 to 34

® Transistor Count = 528 devices
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MC10E445, MC100E445

PIN DESCRIPTION

LOGIC DIAGRAM AND PINOUT ASSIGNMENT

o I
Z o
PIN FUNCTION SINASINA &% X MODE NC Vceco
.
SINA, SINA ECL Differential Serial Data Input A 25 24 23 22 21 20 19
SINB, SINB ECL Differential Serial Data Input B SINB []26 18 [] sout
SEL ECL Serial Input Selector Pin — —
Qo0-Q3 ECL Parallel Data Outputs SINB [27 17 :l sout
CLK, CLK ECL Differential Clock Inputs SEL []28 16 [] Voo
CL/4, CL/4 ECL Differential +4 Clock Output 28—Lead Pinout
CL/8, CL/8 ECL Differential +8 Clock Output Vee [@ (Top View) 15 ] Q0
MODE ECL Conversion Mode 4-Bit/8-Bit CLK Q
SYNCH ECL Conversion Synchronizing Input g 14 1] ot
VBB Reference Voltage Output CLK [] 3 13 [] Veco
Vce, Veco Positive Supply
VEE Negative Supply veg [] 4 12 [] Q2
NC No Connect 5 6 7 8 9 10 1
FUNCTION TABLES % (‘; V'—' (‘; %V'—' 'Q—'
8 CL/8 4 CL/4 3
Mode Conversion SEL Serial Input CC(,) . cco .
* All Vo and Voo pins are tied together on the die.
L 4'B!t H A Warning: All Vo, VccO, and VEE pins must be externally
H 8-Bit L B :
connected to Power Supply to guarantee proper operation.
SINB
SINB
SINA D D Q Q3
SINA > —
SEL ,—7
D Q Q2
D —D
|: D D Q Q1
> —
Logic Diagram |: D Q Qo
D —
{X SouUT
SouT
MODE
CL/4
Out o
+4 CL/4
CLK
o j In Out > R
CLK Latch
EN
{X cu8
CLB8
SYNC D Q D
—D> |—> Q
RESET
VBB
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MC10E445, MC100E445

MAXIMUM RATINGS (Note 1.)

Symbol Parameter Condition 1 Condition 2 Rating Units
Vce PECL Mode Power Supply VEE=0V 8 \
VEE NECL Mode Power Supply Vcec=0V -8 \
\ PECL Mode Input Voltage VEE=0V Vi< Vce 6 \
NECL Mode Input Voltage Vcc=0V V| > VEE -6 Vv
lout Output Current Continuous 50 mA
Surge 100 mA
IBB Vpp Sink/Source +05 mA
TA Operating Temperature Range 0to +85 °C
Tstg Storage Temperature Range —65 to +150 °C
0JA Thermal Resistance (Junction to Ambient) 0 LFPM 28 PLCC 63.5 °C/W
500 LFPM 28 PLCC 43.5 °C/W
0Jc Thermal Resistance (Junction to Case) std bd 28 PLCC 2210 26 °C/W
VEE PECL Operating Range 4.2t05.7 \
NECL Operating Range -5.7t0-4.2 Vv
Tsol Wave Solder <2 to 3 sec @ 248°C 265 °C

1. Maximum Ratings are those values beyond which device damage may occur.
10E SERIES PECL DC CHARACTERISTICS Vo= 5.0 V; VEg= 0.0 V (Note 1.)

0°C 25°C 85°C
Symbol Characteristic Min Typ Max Min Typ Max Min Typ Max | Unit
IEE Power Supply Current 154 185 154 185 154 185 mA
VoH Output HIGH Voltage (Note 2.) 3980 | 4070 | 4160 | 4020 | 4105 | 4190 | 4090 | 4185 | 4280 mV
VOHgout | Output HIGH Voltage  sout/sout 3975 4170 | 3975 4170 | 3975 4170 mV
VoL Output LOW Voltage (Note 2.) 3050 | 3210 | 3370 | 3050 | 3210 | 3370 | 3050 | 3227 | 3405 mV
VIH Input HIGH Voltage (Single Ended) 3830 | 3995 | 4160 | 3870 | 4030 | 4190 | 3940 | 4110 | 4280 mvV
ViL Input LOW Voltage (Single Ended) 3050 | 3285 | 3520 | 3050 | 3285 | 3520 | 3050 | 3302 | 3555 mvV
VBB Output Voltage Reference 3,62 3.63)1|, 3.65 3.75 | 3.69 3.81 Vv
VIHCMR | Input HIGH Voltage Common Mode 22 4.6 22 4.6 22 46 \
Range (Differential) (Note 3.)
IIH Input HIGH Current 150 150 150 uA
IR Input LOW Current 05 0.3 0.5 0.25 0.3 0.2 UA

NOTE: Devices are designed to meet the DC specifications shown in the above table, after thermal equilibrium has been established. The
circuit is in a test socket or mounted on a printed circuit board and transverse air flow greater than 500 Ifpm is maintained.

1. Input and output parameters vary 1:1 with Vcc. VEE can vary +0.46 V/-0.06 V.

2. Outputs are terminated through a 50 ohm resistor to Vgc—2 volts.

3. VIHCMR min varies 1:1 with VEE, max varies 1:1 with Vgc.

10E SERIES NECL DC CHARACTERISTICS Vccx= 0.0 V; VEE=-5.0 V (Note 1.)

0°C 25°C 85°C
Symbol Characteristic Min Typ Max Min Typ Max Min Typ Max | Unit
IEE Power Supply Current 154 185 154 185 154 185 mA
VOH Output HIGH Voltage (Note 2.) —1020 [ 930 | -840 | —980 | 895 | -810 [ 910 | 815 | =720 | mV
VOHggyt | Output HIGH Voltage ~ sout/sout -1025 —830 |-1025 —830 [-1025 -830 | mV
VoL Output LOW Voltage (Note 2.) —1950 [ -1790 | —1630 | —1950 | —1790 | —1630 [ -1950 | -1773 | -1595 | mV
VIH Input HIGH Voltage (Single Ended) —1170 | -1005 | -840 | 1130 [ 970 | —810 |—-1060 | -890 | —720 [ mV
ViL Input LOW Voltage (Single Ended) —1950 [ -1715 | —1480 | —1950 | —1715 | —1480 [ -1950 | —1698 | —1445 | mV
VBB Output Voltage Reference -1.38 -1.37 | -1.35 -1.25 | -1.31 -1.19 \
VIHCMR | Input HIGH Voltage Common Mode —2.8 04 | 28 04 | 28 04 \
Range (Differential) (Note 3.)
IIH Input HIGH Current 150 150 150 A
L Input LOW Current 0.5 0.3 0.5 | 0.065 0.3 0.2 A

NOTE: Devices are designed to meet the DC specifications shown in the above table, after thermal equilibrium has been established. The
circuit is in a test socket or mounted on a printed circuit board and transverse air flow greater than 500 Ifpm is maintained.

1. Input and output parameters vary 1:1 with Vcc. VEE can vary +0.46 V /—-0.06 V.

2. Outputs are terminated through a 50 ohm resistor to Voc—2 volts.

3. VIJHCMR min varies 1:1 with VEg, max varies 1:1 with V.
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100E SERIES PECL DC CHARACTERISTICS Vccy=5.0 V; VEE=0.0V (Note 1.)

0°C 25°C 85°C
Symbol Characteristic Min Typ Max Min Typ Max Min Typ Max | Unit
IEE Power Supply Current 154 185 154 185 177 212 mA
VOH Output HIGH Voltage (Note 2.) 3975 | 4050 | 4120 | 3975 | 4050 | 4120 | 3975 | 4050 | 4120 | mV
VOHgoyt | Output HIGH Voltage ~ sout/sout 3975 4170 | 3975 4170 | 3975 4170 | mv
VoL Output LOW Voltage (Note 2.) 3190 | 3295 | 3380 | 3190 | 3255 | 3380 | 3190 | 3260 | 3380 | mV
VIH Input HIGH Voltage (Single Ended) 3835 | 4050 | 4120 | 3835 | 4120 | 4120 | 3835 | 4120 | 4120 | mV
ViL Input LOW Voltage (Single Ended) 3190 | 3300 | 3525 | 3190 | 3525 | 3525 | 3190 | 3525 | 3525 | mV
VBB Output Voltage Reference 3.62 374 | 3.62 374 | 3.62 3.74
VIHCMR | Input HIGH Voltage Common Mode 22 4.6 22 4.6 22 4.6
Range (Differential) (Note 3.)
IIH Input HIGH Current 150 150 150 uA
L Input LOW Current 0.5 0.3 0.5 0.25 0.5 0.2 UA

NOTE: Devices are designed to meet the DC specifications shown in the above table, after thermal equilibrium has been established. The
circuit is in a test socket or mounted on a printed circuit board and transverse air flow greater than 500 Ifpm is maintained.

1. Input and output parameters vary 1:1 with Vcc. VEE can vary +0.46 V/-0.8 V.

2. Outputs are terminated through a 50 ohm resistor to Voc—2 volts.

3. VIHCMR min varies 1:1 with VEg, max varies 1:1 with V¢ .

100E SERIES NECL DC CHARACTERISTICS V(cy= 0.0 V; VEE= —5.0 V (Note 1.)

0°C5 25°C 85°C
Symbol Characteristic Min Typ Max Min Typ Max Min Typ Max | Unit
IEE Power Supply Current 154 185 154 185 177 212 mA
VoH Output HIGH Voltage (Note 2.) -1025 | —950.;|: —880, | —1025 | 950 | —880 |—-1025 | 950 [ -880 | mV
VOHggyt | Output HIGH Voltage ~ sout/sout -1025 —830 |-1025 —830 [-1025 -830 | mV
VoL Output LOW Voltage (Note 2.) -1810 | -1705 | —1620 | —1810 | —1745 | —1620 | —1810 | —1740 [ -1620 | mV
VIH Input HIGH Voltage (Single Ended) —1165 | 950 | 880 | —1165 [ -880 | —880 | —1165 | -880 | —880 [ mV
VIL Input LOW Voltage (Single Ended) —1810 | —1700 | —1475 | —1810 | —1475 | —1475 | 1810 | —1475 [ 1475 | mV
VBB Output Voltage Reference -1.38 -1.26 | -1.38 -1.26 | —1.38 -1.26
VIHCMR | Input HIGH Voltage Common Mode 2.8 04 | 28 04 | 28 04
Range (Differential) (Note 3.)
lIIH Input HIGH Current 150 150 150 LA
L Input LOW Current 0.5 0.3 0.5 0.25 0.5 0.2 uA

NOTE: Devices are designed to meet the DC specifications shown in the above table, after thermal equilibrium has been established. The
circuit is in a test socket or mounted on a printed circuit board and transverse air flow greater than 500 Ifpm is maintained.

1. Input and output parameters vary 1:1 with Vcc. VEE can vary +0.46 V/-0.8 V.

2. Outputs are terminated through a 50 ohm resistor to Vgc—2 volts.

3. VIHCMR min varies 1:1 with VEE, max varies 1:1 with Vg .
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AC CHARACTERISTICS Vccyx=5.0V; VEE=0.0V or Voox= 0.0 V; VEE=-5.0 V (Note 1.)

0°C 25°C 85°C
Symbol Characteristic Min Typ Max Min Typ Max Min Typ Max | Unit
fMAX Maximum Conversion Frequency 2.0 2.0 2.0 Gb/s
NRz
tPLH Propagation Delay to Output ps
tPHL CLK to Q, Resetto Q 1500 | 1800 | 2100 | 1500 | 1800 | 2100 | 1500 | 1800 | 2100
CLK to SOUT (Diff) 800 975 | 1150 | 800 975 | 1150 | 800 975 | 1150
CLK to CL/4(Diff) 1100 | 1325 | 1550 | 1100 | 1325 | 1550 | 1100 | 1325 | 1550
CLK to CL/8(Diff) 1100 | 1325 | 1550 | 1100 | 1325 | 1550 | 1100 | 1325 | 1550
ts Setup Time ps
SINA, SINB -100 | —250 -100 | —250 -100 | —250
SEL 0 —200 0 —200 0 —200
th Hold Time ps
SINA, SINB, SEL 450 300 450 300 450 300
tRR Reset Recovery Time 500 300 500 300 500 300 ps
tpw Minimum Pulse Width ps
CLK, MR 400 400 400
YUITTER Cycle—to—Cycle Jitter TBD TBD TBD ps
tr Rise/Fall Times 20%—-80% ps
tf SOuUT 100 225 350 100 225 350 100 225 350
Other 200 425 650 200 425 650 200 425 650
1. 10 Series: VEg can vary +0.46 V /-0.06 V.
100 Series: VEg can vary +0.46 V/-0.8 V.
|<— tRR—™

Reset —\ii

CL4/CL4

CL8/CL8

Figure 2.
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Qo < X Dn-4 X Dn X
Qi < X Dn-3 X Dn+1 X
Q2 < X Dn-2 X Dn+2 )4
@ —< X Dn-1 X Dn+3 X
souT X X X X X X X Dn-4 X Dn-3 X' Dn-2 X Dn-1 X_Dn_XDn+1 X Dn+2 X Dn+3 X X

Timing Diagram A. 1:4 Serial to Parallel Conversion

SYNC / \
Q ——< X Dn-4 X___ Dnit
o —< X Dn-3 X___ Dn+2
@2 ——< X Dn-2 X___ Dni3
@} —< X Dn-1 X___ Dni4
souT _X X X X X X X _Dn-4 X Dn-3 X _Dn-2 X Dn-1 X_Dn_X Dn+1 X Dn+2 X Dn+3 X Dn+4 X
cwa___ / ~— /7 \ /2 Y A
cLi8 / \ / N

Timing Diagram B. 1:4 Serial to Parallel Conversion With SYNC Pulse

Figure 3. Timing Diagrams
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APPLICATIONS INFORMATION

The MC10E/100E445 is an integrated 1:4 serial to parallel
converter. The chip is designed to work with the E446 device
to provide both transmission and receiving of a high speed
serial data path. The E445, can convert up to a 2.0Gb/s NRZ
data stream into 4-bit parallel data. The device also provides
a divide by four clock output to be used to synchronize the
parallel data with the rest of the system.

The E445 features multiplexed dual serial inputs to
provide test loop capability when used in conjunction with
the E446. Figure 4 illustrates the loop test architecture. The
architecture allows for the electrical testing of the link
without requiring actual transmission over the serial data
path medium. The SINA serial input of the E445 has an extra
buffer delay and thus should be used as the loop back serial

input.
SouT > » TO SERIAL
PARALLEL — SouT MEDIUM
DATA
—_— m —
PARALLEL — SINA
— MEDIUM

Figure 4. Loopback Test Architecture

The E445 features a differential serial output and a divide
by 8 clock output to facilitate the cascading of two devices
to build a 1:8 demultiplexer. Figure 5 illustrates the
architecture for a 1:8 demultiplexer using two E445’s; the
timing diagram for this configuration can be found on the
following page. Notice the serial outputs (SOUT) of the
lower order converter feed the serial inputs of the the higher
order device. This feed through of the serial inputs bounds
the upper end of the frequency of operation. The clock to
serial output propagation delay plus the setup time of the
serial input pins must fit into a single clock period for the
cascade architecture to function properly. Using the worst
case values for these two parameters from the data sheet,
TPD CLK to SOUT = 1150ps and tS for SIN = —100ps,
yields a minimum period of 1050ps or a clock frequency of
950MHz.

The clock frequency is significantly lower than that of a
single converter, to increase this frequency some games can
be played with the clock input of the higher order E445. By
delaying the clock feeding the second E445 relative to the
clock of the first E445 the frequency of operation can be
increased. The delay between the two clocks can be
increased until the minimum delay of clock to serial out
would potentially cause a serial bit to be swallowed (Figure
6).

CLOCK
CLOCK
> E445a > E445b
T ——] SN sour SN
DATA SN SOUT SIN
Q3 Q2 Q1 Q0 Q3 Q2 Q1 Q0
Q7 Q6 Q5 Q4 Q3 Q2 Q1 Q0
PARALLEL OUTPUT DATA

—>| |<— 100ps
CLOCK _,—\—,_

Tpd CLK — T
<~ 800ps

to SOUT
<« 1150ps 4-1

Figure 5. Cascaded 1:8 Converter Architecture

With a minimum delay of 800ps on this output the clock
for the lower order E445 cannot be delayed more than 800ps
relative to the clock of the first E445 without potentially
missing a bit of information. Because the setup time on the
serial input pin is negative coincident excursions on the data
and clock inputs of the E445 will result in correct operation.

CLOCKA

CLOCKB

Tpd CLK
to SOUT

800ps |

~————— 1150ps .

Figure 6. Cascade Frequency Limitation

Perhaps the easiest way to delay the second clock relative
to the first is to take advantage of the differential clock inputs
of the E445. By connecting the clock for the second E445 to
the complimentary clock input pin the device will clock a
half a clock period after the first E445 (Figure 7). Utilizing
this simple technique will raise the potential conversion
frequency up to 1.4GHz. The divide by eight clock of the
second E445 should be used to synchronize the parallel data
to the rest of the system as the parallel data of the two E445’s
will no longer be synchronized. This skew problem between
the outputs can be worked around as the parallel information
will be static for eight more clock pulses.
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CLOCK e

700,
< (i) —] = 100ps
> E445a > E445b CLOCK A I—l I—l

SERIAL
SIN  SOUT SIN | ] |_
INPUT SN SOUT 3N CLOCKB

DATA
03 02 Q1 Q0 Q3 Q2 Q1 Q0 ;ng5¥ | |
1] ] |11 ] e
Q7 Q6 Q5 Q4 Q3 Q2 Q1 Qo0 1150ps 1
PARALLEL OUTPUT DATA

Figure 7. Extended Frequency 1:8 Demultiplexer

aww /SN SN\ S\ S\

SINa __X X X Dn-4 X Dn-3 X Dn-2 X Dn-1 X_Dn X Dn+1 X Dn+2 X Dn+3 X X X X X )

Qo X X Dn-4
Q1 A X Dn-3
Q2 X X Dn-2
Q3 X X Dn-1
Q4 (Qoa) )4 X Dn
Q5(Q1a) X X Dn+
Q6 (Q2 a) X X Dn+2
Q7 (Q3a) X X Dn+3
SOUTa _X X X X X X_Dn-4 X_Dn3 X_Dn2 X_Dn1 X_Dn_X Dn+1 X_Dn+2 X Dn+3 X X
south X XX X X X X X X X onaX D3 X D2 X Dn-1 X_Dn X Do

X
CWa ____ /[ / /-
Co /S N/ /S
CLsa / \ / |
CLsb / \ / \

Figure 8. Timing Diagram A. 1:8 Serial to Parallel Conversion
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r— a r— - A
290 —>0>
| Driver | | Receiver |
| Device | Device |
| E Qb > | E Db > |
| R, |
50Q 50 Q
VT

Vi1 = Vec-20vV

Figure 9. Typical Termination for Output Driver and Device Evaluation
(See Application Note AND8020 — Termination of ECL Logic Devices.)

Resource Reference of Application Notes

AN1404
AN1405
AN1406
AN1503
AN1504
AN1568
AN1596
AN1650
AN1672
AND8001
AND8002
AND8020

ECLInPS Circuit Performance at Non—Standard V|H Levels
ECL Clock Distribution Techniques

Designing with PECL (ECL at +5.0 V)

ECLinPS 1/0O SPICE Modeling Kit

Metastability and the ECLIinPS Family

Interfacing Between LVDS and ECL

ECLinPS Lite Translator ELT Family SPICE I/O Model Kit
Using Wire—OR Ties in ECLInPS Designs

The ECL Translator Guide

Odd Number Counters Design

Marking and Date Codes

Termination of ECL Logic Devices
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5V ECL 4-Bit Parallel/Serial
Converter

The MCI10E/100E446 is an integrated 4-bit parallel to serial data
converter. The device is designed to operate for NRZ data rates of up to
1.3 Gb/s. The chip generates a divide by 4 and a divide by 8 clock for
both 4-bit conversion and a two chip 8-bit conversion function. The
conversion sequence was chosen to convert the parallel data into a serial
stream from bit DO to D3. A serial input is provided to cascade two
E446 devices for 8 bit conversion applications. Note that the serial
output data clocks off of the negative input clock transition.

The SYNC input will asynchronously reset the internal clock
circuitry. This pin allows the user to reset the internal clock conversion
unit and thus select the start of the conversion process.

The MODE input is used to select the conversion mode of the device.
With the MODE input LOW, or open, the device will function as a 4-bit
converter. When the mode input is driven HIGH the internal load clock
will change on every eighth clock cycle thus allowing for an 8-bit
conversion scheme using two E446’s. When cascaded in an 8-bit
conversion scheme the devices will not operate at the 1.3 Gb/s data rate
of a single device. Refer to the applications section of this data sheet for
more information on cascading the E446.

The VBB pin, an internally generated voltage supply, is available to
this device only. For single-ended input conditions, the unused
differential input is connected to VBB as a switching reference voltage.
VBB may also rebias AC coupled inputs. When used; decouple ' VBB
and V¢ via a 0.01 uF capacitor and limit current sourcing or sinking to
0.5 mA. When not used, VBB should be left open.

The 100 Series contains temperature compensation.

® On Chip Clock +4 and +8

® 1.5 Gb/s Typical Data Rate Capability

e Differential Clock and Serial Inputs

® VBB Output for Single-ended Input Applications

® Asynchronous Data Synchronization

® Mode Select to Expand to 8 Bits

® PECL Mode Operating Range: VcCc=4.2Vt05.7V
with VEE=0V

® NECL Mode Operating Range: Vcc=0V
with VEE=—4.2Vto-57V

® Internal Input Pulldown Resistors

® ESD Protection: >2 KV HBM, > 100 V MM

® Meets or Exceeds JEDEC Spec EIA/JESD78 IC Latchup Test

® Moisture Sensitivity Level 1

For Additional Information, see Application Note AND8003/D
® Flammability Rating: UL-94 code V-0 @ 1/8”,

Oxygen Index 28 to 34

® Transistor Count = 525 devices
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Device Package Shipping
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LOGIC DIAGRAM AND PINOUT ASSIGNMENT

CLK []26
oIk [
VeB [}
VEE [}

SIN []2

27

28

SN []s

SYNC [] 4

DO D1 D2 D3 MODE NC NC
1 1 1 1 1 r r—
2 24 23 2 20 20 19
18
17
16

Pinout: 28-Lead PLCC 15

Top View

(Top View) y
13
12

5 6 7 8 9 10 1

7 Ne
] NC

] Vee
] sout
] souT

] Veco
7 Ne

I b J LJ LJ LJ 1

Vcco CU8 CL8 VocoCli4a CLU4  Voco
* All Vo and Vo pins are tied together on the die.

Warning: All Vcc, Vcco, and VEE pins must be externally
connected to Power Supply to guarantee proper operation.

PIN DESCRIPTION

PIN FUNCTION
SIN ECL Differential Serial Data Input
DO - D3 ECL Parallel Data Inputs
SOUT, SOUT | ECL Differential Serial Data Output
CLK, CLK ECL Differential Clock Inputs
CL/4, CL/4 ECL Differential +4 Clock Output
CL/8, CL/8 ECL Differential +8 Clock Output
MODE Conversion Mode 4-Bit/8-Bit
SYNC ECL Conversion Synchronizing Input
VBB Reference Voltage Output
Vce, Veco Positive Supply
VEE Negative Supply
NC No Connect

FUNCTION TABLES

Mode

Conversion

4-Bit
8-Bit
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LOGIC DIAGRAM

SIN
_ 0
SIN D Q
D3 1
|1
> CLK
VEE
N
Y
) D Q
D2 1
|1

0\| souT
1) D Q—‘ E <o

>m

LOAD
— PULSE
GENERATOR

Mode CcL/8
>

V P

SYNC EE CL/4
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MAXIMUM RATINGS (Note 1.)

Symbol Parameter Condition 1 Condition 2 Rating Units
\ele PECL Mode Power Supply VEE=0V 8 Vv
VEE NECL Mode Power Supply Vec=0V -8 \
\ PECL Mode Input Voltage VEE=0V Vi< Vce 6 Vv
NECL Mode Input Voltage Vcec=0V V| > VEE -6 \
lout Output Current Continuous 50 mA
Surge 100 mA
IBB VR Sink/Source +05 mA
TA Operating Temperature Range 0to +85 °C
Tstg Storage Temperature Range —65 to +150 °C
0JA Thermal Resistance (Junction to Ambient) 0 LFPM 28 PLCC 63.5 °C/W
500 LFPM 28 PLCC 43.5 °C/W
6JC Thermal Resistance (Junction to Case) std bd 28 PLCC 22 to 26 °C/W
VEE PECL Operating Range 42t05.7 Vv
NECL Operating Range -5.7t0-4.2 Vv
Tsol Wave Solder <2 to 3sec @ 248°C 265 °C

1. Maximum Ratings are those values beyond which device damage may occur.
10E SERIES PECL DC CHARACTERISTICS Vccx= 5.0 V; VEE= 0.0 V (Note 1.)

0°C 25°C 85°C
Symbol Characteristic Min Typ Max Min Typ Max Min Typ Max | Unit
IEE Power Supply Current 126 151 126 151 126 151 mA
VOH Output HIGH Voltage (Note 2.) 3980 | 4070 | 4160 | 4020 | 4105 | 4190 | 4090 | 4185 | 4280 | mV
VOHgoyt | Output HIGH Voltage sout/sout 3975 4170 | 3975 4170 | 3975 4170 mV
VoL Output LOW Voltage (Note 2.) 3050 | 3210 | 3370 | 3050 | 3210 | 3370 | 3050 | 3227 | 3405 | mV
VIH Input HIGH Voltage 3830|3995 | 4160, | 3870 | 4030 | 4190 | 3940 | 4110 | 4280 | mV
ViL Input LOW Voltage 3050 | 3285 | 3520 | 3050 | 3285 | 3520 | 3050 | 3302 | 3555 | mV
VBB Output Voltage Reference 3.62 363 | 3.65 3.75 | 3.69 3.81 \
IIH Input HIGH Current 150 150 150 uA
L Input LOW Current 0.5 0.3 0.5 0.25 0.3 0.2 UA

NOTE: Devices are designed to meet the DC specifications shown in the above table, after thermal equilibrium has been established. The
circuit is in a test socket or mounted on a printed circuit board and transverse air flow greater than 500 Ifpm is maintained.

1. Input and output parameters vary 1:1 with Vcc. VEE can vary +0.46 V/-0.06 V.

2. Outputs are terminated through a 50 ohm resistor to Voc—2 volts.

10E SERIES NECL DC CHARACTERISTICS Vcy= 0.0 V; VEg=-5.0 V (Note 1.)

0°C 25°C 85°C
Symbol Characteristic Min Typ Max Min Typ Max Min Typ Max | Unit
IEE Power Supply Current 126 151 126 151 126 151 mA
VOH Output HIGH Voltage (Note 2.) —1020 | 930 | -840 | 980 | 895 | 810 | 910 | 815 [ =720 | mV
VOHgoyt | Output HIGH Voltage sout/sout -1025 —830 |-1025 —830 [-1025 -830 | mV
VoL Output LOW Voltage (Note 2.) —1950 | -1790 | —1630 [ —1950 | —1790 | —1630 [ 1950 | —1773 [ -1595 | mV
VIH Input HIGH Voltage —1170 | —1005 | -840 | —1130 | -970 | —810 | —1060 | -890 | —720 | mV
ViL Input LOW Voltage —1950 | -1715 | —1480 [ —1950 | —1715 | —1480 | —1950 | —1698 [ —1445 | mV
VBB Output Voltage Reference -1.38 -1.37 | -1.35 -1.25 | -1.31 -1.19 \
IIH Input HIGH Current 150 150 150 A
L Input LOW Current 0.5 0.3 05 | 0.065 0.3 0.2 UA

NOTE: Devices are designed to meet the DC specifications shown in the above table, after thermal equilibrium has been established. The
circuit is in a test socket or mounted on a printed circuit board and transverse air flow greater than 500 Ifpm is maintained.

1. Input and output parameters vary 1:1 with Vcc. VEE can vary +0.46 V/-0.06 V.

2. Outputs are terminated through a 50 ohm resistor to Voc—2 volts.
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100E SERIES PECL DC CHARACTERISTICS Vccy=5.0 V; VEE=0.0V (Note 1.)

0°C 25°C 85°C
Symbol Characteristic Min Typ Max Min Typ Max Min Typ Max | Unit
IEE Power Supply Current 126 151 126 151 145 174 mA
VoH Output HIGH Voltage (Note 2.) 3975 | 4050 | 4120 | 3975 | 4050 | 4120 | 3975 | 4050 | 4120 | mV
VOHgoyt | Output HIGH Voltage sout/sout 3980 4210 | 4020 4240 | 4090 4330 | mV
VoL Output LOW Voltage (Note 2.) 3190 | 3295 | 3380 | 3190 | 3255 | 3380 | 3190 | 3260 | 3380 | mV
VIH Input HIGH Voltage 3835 | 4050 | 4120 | 3835 | 4120 | 4120 | 3835 | 4120 | 4120 | mV
ViL Input LOW Voltage 3190 | 3300 | 3525 | 3190 | 3525 | 3525 | 3190 | 3525 | 3525 | mV
VBB Output Voltage Reference 3.62 373 | 3.62 374 | 3.62 3.74 Vv
IIH Input HIGH Current 150 150 150 LA
L Input LOW Current 0.5 0.3 0.5 0.25 0.5 0.2 uA

NOTE: Devices are designed to meet the DC specifications shown in the above table, after thermal equilibrium has been established. The
circuit is in a test socket or mounted on a printed circuit board and transverse air flow greater than 500 Ifpm is maintained.
1. Input and output parameters vary 1:1 with Vcc. VEE can vary +0.46 V/-0.8 V.

2. Outputs are terminated through a 50 ohm resistor to Vgc—2 volts.

100E SERIES NECL DC CHARACTERISTICS Vicy=0.0 V; VEE=-5.0 V (Note 1.)

0°C 25°C 85°C
Symbol Characteristic Min Typ Max Min Typ Max Min Typ Max | Unit
IEE Power Supply Current 126 151 126 151 145 174 mA
VOoH Output HIGH Voltage (Note 2.) -1025 | 950 | 880 |—1025 | 950 | —880 |—-1025 | 950 [ -880 | mV
VOHgoyt | Output HIGH Voltage sout/sout -1020 —790 | —980 -760 | —910 —670 | mV
VoL Output LOW Voltage (Note 2.) -1810 | -1705 | -1620 | —1810 | —1745 | —1620 [ —1810 | —1740 [ -1620 | mV
VIH Input HIGH Voltage —1165 | 950 | —880 | —1165 | —880 | —880 | —1165 | -880 | —880 | mV
VIL Input LOW Voltage —1810 | —1700 | —1475 | —1810 | —1475 | —1475 | 1810 | —1475 | 1475 | mV
VBB Output Voltage Reference -1.38 -127 | -1.38 -1.26 | -1.38 -1.26 \
IIH Input HIGH Current 150 150 150 uA
IR Input LOW Current 0.5 0.3 05 0.25 0.5 0.2 UA

NOTE: Devices are designed to meet the DC specifications shown in the above table, after thermal equilibrium has been established. The
circuit is in a test socket or mounted on a printed circuit board and transverse air flow greater than 500 Ifpm is maintained.

1. Input and output parameters vary 1:1 with Vcc. VEg can vary +0.46 V/-0.8 V.

2. Outputs are terminated through a 50 ohm resistor to Voc—2 volts.
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AC CHARACTERISTICS Vccyx=5.0V; VEE=0.0V or Voox= 0.0 V; VEE=-5.0 V (Note 1.)

Figure 1.
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CLK

0°C 25°C 85°C
Symbol Characteristic Min Typ Max Min Typ Max Min Typ Max | Unit
FMAX Max Conversion Frequency 1.3 1.6 1.3 1.6 1.3 1.6 Gb/s
NRZ
tPLH Propagation Delay to Output ps
tPHL CLK to SOUT (Note 2.) | 1020 | 1200 | 1480 | 1020 | 1200 | 1480 | 1020 | 1200 | 1480
CLKto CL/4 | 650 850 | 1050 | 650 850 | 1050 | 650 850 | 1050
CLKtoCL/8 | 800 | 1050 | 1300 [ 800 | 1050 | 1300 | 800 | 1050 | 1300
SYNC to CL/4, CL/8 | 650 850 | 1100 | 650 850 | 1100 | 650 850 | 1100
ts Setup Time (Note 3.) SIN,Dn | -200 | -450 -200 | —450 —200 | —450 ps
th Hold Time (Note 3.) SIN, Dn | 900 650 900 650 900 650 ps
tRR Reset Recovery Time SYNC | 500 300 500 300 500 300 ps
tpw Min Pulse Width CLK, MR | 300 300 300 ps
tyITTER | Cycle—to—Cycle Jitter TBD TBD TBD ps
tr Rise/Fall Times (20% - 80%) SOUT | 100 225 350 100 225 350 100 225 350 ps
tf Other | 200 425 650 200 425 650 200 425 650
1. 10 Series: VEg can vary +0.46 V/—0.06 V.
100 Series: VEg can vary +0.46 V/-0.8 V.
2. Propagation delays measured from negative going clock edge.
3. Relative to negative clock edge.
CLK |
|
I
I
I
| I
| ! | |
D //setip Valid | Data Hold SYNG |
| | '
I I I |
| I |
| I |
| |
| l |
| | | e—
| s | ot |
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RESET \

DO < X DO-1 X D0-2 X

D1 < X D1-1 X D1-2 X

D2 < X D2-1 X D2-2 X

D3 < X D3-1 X D3-2 X
sout (01 XD1-1 X'D2-1 X'D3-1 X D0-2 X Di-2 X D2-2 X D3-2 X X
oL e Y e N A
cL/8 / \ V.

Timing Diagram A. 4:1 Parallel to Serial Conversion

RESET \

D0 —— X DO-1 X D0-2

Dl — < X D1-1 X D1-2

D2 —< X D2-1 X D2-2

D3 — < X D3-1 X D3-2

D4 (D0B) < X D4-1 X D4-2

D5 (D1B) ——————————( X D5-1 X D5-2

D6 (D2B) < X D6-1 X D6-2

D7 (D3B) < X D7-1 X D7-2
souT (101 XD1-1 X'D2-1 X'D3-1 X D4-1 X D5-1 X' D6-1 X D7-1 X_D0-2X
ous /e N e Y S
cus / \ /T

Timing Diagram B. 8:1 Parallel to Serial Conversion

Figure 2. Timing Diagrams
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Applications Information

The MC10E/100E446 is an integrated 4:1 parallel to serial
converter. The chip is designed to work with the E445 device
to provide both transmission and receiving of a high speed
serial data path. The E446 can convert 4 bits of data into a
1.3Gb/s NRZ data stream. The device features a SYNC input
which allows the user to reset the internal clock circuitry and
restart the conversion sequence (see timing diagram A).

The E446 features a differential serial input and internal
divide by 8 circuitry to facilitate the cascading of two
devices to build a 8:1 multiplexer. Figure 1 illustrates the
architecture for a 8:1 multiplexer using two E446’s; the
timing diagram for this configuration can be found on the
following page. Notice the serial outputs (SOUT) of the
higher order converter feed the serial inputs of the the lower
order device. This feed through of the serial inputs bounds
the upper end of the frequency of operation. The clock to
serial output propagation delay plus the setup time of the
serial input pins must fit into a single clock period for the
cascade architecture to function properly. Using the worst
case values for these two parameters from the data sheet,
TPD CLK to SOUT = 1480ps and tS for SIN = -200ps,
yields a minimum period of 1280ps or a clock frequency of
780MHz.

The clock frequency is somewhat lower than that of a
single converter, to increase this frequency some games can
be played with the clock input of the higher order E446. By
delaying the clock feeding E446A relative to the clock of
E446B the frequency of operation can be increased.

(@]
P

L

(o]
=
P

Serial
Data

> E446B > E446A

sout SIN SOUT [~ |:>
SouT SIN  SOUT |
Q3 Q2 Q1 Q0 Q3 Q2 Q1 Q0
wo ||| ] 1]
Q7 Q6 Q5 Q4 Q3 Q2 Q1 Q0

Parallel Data i

’47 1000ps —‘:l
|<— 600ps
CLOCK | | |

Tpq CLK T

to SOUT
e« 1000ps ——»]
l«———— 1600ps

Figure 3. Cascaded 8:1 Converter Architecture
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r— a r— - A
290 —>0>
| Driver | | Receiver |
| Device | Device |
| E Qb > | E Db > |
| R, |
50Q 50 Q
VT

Vi1 = Vec-20vV

Figure 4. Typical Termination for Output Driver and Device Evaluation
(See Application Note AND8020 — Termination of ECL Logic Devices.)
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5V ECL 6-Bit D Register
Differential Data and Clock

The MCI10E/100E451 contains six D-type flip-flops with
single-ended outputs and differential data inputs. The common clock
input is also differential. The registers are triggered by a positive
transition of the positive clock (CLK) input.

A HIGH on the Master Reset (MR) input resets all Q outputs to
LOW.

The differential input structures are clamped so that the inputs of
unused registers can be left open without upsetting the bias network of
the device. The clamping action will assert the D and the CLK sides of
the inputs. Because of the edge triggered flip-flop nature of the device
simultaneously opening both the clock and data inputs will result in an
output which reaches an unidentified but valid state. Note that the
input clamps only operate when both inputs fall to 2.5 V below V(.

The VBB pin, an internally generated voltage supply, is available to
this device only. For single-ended input conditions, the unused
differential input is connected to VBB as a switching reference voltage.
VBB may also rebias AC coupled inputs. When used, decouple VBB
and V¢ via a 0.01 uF capacitor and limit current sourcing or sinking
to 0.5 mA. When not used, VBB should be left open.

The 100 Series contains temperature compensation.

e Differential Inputs: Data and Clock

e VBB Output

e 1100 MHz Min. Toggle Frequency

® Asynchronous Master Reset

® PECL Mode Operating Range: Vcc=4.2Vto 5.7V
with VEE=0V

e NECL Mode Operating Range: Vcc=0V
with VEE=—4.2Vto-5.7V

® Internal Input Pulldown Resistors

® ESD Protection: >2 KV HBM, > 200 V MM

® Meets or Exceeds JEDEC Spec EIA/JESD78 IC Latchup Test

® Moisture Sensitivity Level 1

For Additional Information, see Application Note AND8003/D
® Flammability Rating: UL-94 code V-0 @ 1/8”,

Oxygen Index 28 to 34
® Transistor Count = 348 devices
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LOGIC DIAGRAM AND PINOUT ASSIGNMENT LOGIC DIAGRAM
— — — D
Ds Ds D4 D4 D3 D3 Vcco Do — o
T O e Y s Y s A s A R
% 24 23 22 21 20 19 —
D
cLk [ 26 18[] Qs i) T>Io
R
ves [ 27 17[] Qu 5 '
e B2 J>sD
CLK [] 28 16 ] voe g |
D3
Vee [|O . 15[]q D3 J> b
EE Pinout: 28-Lead PLCC 3 P R
(Top View) D —1
MR ]2 4[] veco D4 >
R
NC []3 13[] Qo — 4
D
ﬁg :;D D
Do []4 12[] Q4 £ |
5 6 7 8 9 10 1t CLK
J 7 J T J LT MR —]>—————— |
Do D1 Dy D2 D2 Vcco Qo vgg —————

* All Vo and Voo pins are tied together on the die.

Warning: All Vo, Vcco, and VEE pins must be externally
connected to Power Supply to guarantee proper operation.

PIN DESCRIPTION

PIN

FUNCTION

Do -D5,Dp-Ds
CLK, CLK

MR

Qp—-Qs5

VBB

Vce. Veco
VEE

NC

ECL Differential Data Input
ECL Differential Clock Input
ECL Master Reset Input
ECL Data Outputs
Reference Voltage Output
Positive Supply

Negative Supply

No Connect
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MAXIMUM RATINGS (Note 1.)

Symbol Parameter Condition 1 Condition 2 Rating Units
\ele PECL Mode Power Supply VEE=0V 8 Vv
VEE NECL Mode Power Supply Vec=0V -8 \
\ PECL Mode Input Voltage VEE=0V Vi< Vce 6 Vv
NECL Mode Input Voltage Vcec=0V V| > VEE -6 \
lout Output Current Continuous 50 mA
Surge 100 mA
IBB VR Sink/Source +05 mA
TA Operating Temperature Range 0to +85 °C
Tstg Storage Temperature Range —65 to +150 °C
0JA Thermal Resistance (Junction to Ambient) 0 LFPM 28 PLCC 63.5 °C/W
500 LFPM 28 PLCC 43.5 °C/W
6JC Thermal Resistance (Junction to Case) std bd 28 PLCC 22 to 26 °C/W
VEE PECL Operating Range 42t05.7 Vv
NECL Operating Range -5.7t0-4.2 Vv
Tsol Wave Solder <2 to 3sec @ 248°C 265 °C

1. Maximum Ratings are those values beyond which device damage may occur.
10E SERIES PECL DC CHARACTERISTICS Vcoy= 5.0 V; VEE= 0.0 V (Note 1.)

0°C 25°C 85°C
Symbol Characteristic Min Typ Max Min Typ Max Min Typ Max | Unit
IEE Power Supply Current 84 101 84 101 84 101 mA
VoH Output HIGH Voltage (Note 2.) 3980 | 4070 | 4160 | 4020 | 4105 | 4190 | 4090 | 4185 | 4280 mV
VoL Output LOW Voltage (Note 2.) 3050 | 3210 | 3370 | 3050 | 3210 | 3370 | 3050 | 3227 | 3405 mV
VIH Input HIGH Voltage (Single Ended) 3830 | 3995 | 4160 | 3870 | 4030 | 4190 | 3940 | 4110 | 4280 mV
VIL Input LOW Voltage (Single Ended) 3050 | 3285 | 3520 | 3050 | 3285 | 3520 | 3050 | 3302 | 3555 mV
VBB Output Voltage Reference 3.62 3.63/] 3.65 3.75 | 3.69 3.81 \
VIHCMR | Input HIGH Voltage Common Mode 22 4.6 22 4.6 22 4.6 \"
Range (Differential) (Note 3.)
IIH Input HIGH Current 150 150 150 uA
L Input LOW Current 0.5 0.3 0.5 0.25 0.3 0.2 uA

NOTE: Devices are designed to meet the DC specifications shown in the above table, after thermal equilibrium has been established. The
circuit is in a test socket or mounted on a printed circuit board and transverse air flow greater than 500 Ifpm is maintained.

1. Input and output parameters vary 1:1 with Vgc. VEE can vary +0.46 V /—0.06 V.

2. Outputs are terminated through a 50 ohm resistor to Vcc—2 volts.

3. VIHCMR min varies 1:1 with VEg, max varies 1:1 with V.

10E SERIES NECL DC CHARACTERISTICS Vccyx= 0.0 V; VEE=-5.0 V (Note 1.)

0°C 25°C 85°C
Symbol Characteristic Min Typ Max Min Typ Max Min Typ Max | Unit
IEE Power Supply Current 84 101 84 101 84 101 mA
VOH Output HIGH Voltage (Note 2.) -1020 | -930 | -840 | 980 | 895 | -810 | —910 | -815 | 720 mV
VoL Output LOW Voltage (Note 2.) —1950 | =1790 [ —1630 | —1950 [ —1790 | —1630 [ —1950 | -1773 | 1595 | mV
VIH Input HIGH Voltage (Single Ended) -1170 | 1005 | -840 | -1130 | 970 | —-810 | -1060 [ —890 | —720 mV
ViL Input LOW Voltage (Single Ended) —1950 | -1715 [ —1480 | —1950 [ —1715 | —1480 [ —1950 | —1698 | —1445 | mV
VBB Output Voltage Reference -1.38 -1.37 | -1.35 -1.25 | —1.31 -1.19 \
VIHCMR | Input HIGH Voltage Common Mode 2.8 04 | 28 04 | 28 0.4 \
Range (Differential) (Note 3.)
IIH Input HIGH Current 150 150 150 UA
L Input LOW Current 0.5 0.3 0.5 | 0.065 0.3 0.2 uA

NOTE: Devices are designed to meet the DC specifications shown in the above table, after thermal equilibrium has been established. The
circuit is in a test socket or mounted on a printed circuit board and transverse air flow greater than 500 Ifpm is maintained.

1. Input and output parameters vary 1:1 with Vcc. VEE can vary +0.46 V/-0.06 V.

2. Outputs are terminated through a 50 ohm resistor to Vgc—2 volts.

3. VIHCMR min varies 1:1 with VEg, max varies 1:1 with V.
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100E SERIES PECL DC CHARACTERISTICS Vccy=5.0 V; VEE=0.0V (Note 1.)

0°C 25°C 85°C
Symbol Characteristic Min Typ Max Min Typ Max Min Typ Max Unit
IEE Power Supply Current 84 101 84 101 97 116 mA
VOH Output HIGH Voltage (Note 2.) 3975 | 4050 | 4120 | 3975 | 4050 | 4120 | 3975 | 4050 | 4120 mvV
VoL Output LOW Voltage (Note 2.) 3190 | 3295 | 3380 | 3190 | 3255 | 3380 [ 3190 | 3260 | 3380 mV
VIH Input HIGH Voltage (Single Ended) 3835 | 4050 | 4120 | 3835 | 4120 | 4120 | 3835 | 4120 | 4120 mV
ViL Input LOW Voltage (Single Ended) 3190 | 3300 | 3525 | 3190 | 3525 | 3525 | 3190 | 3525 | 3525 mV
VBB Output Voltage Reference 3.62 374 | 3.62 3.74 | 3.62 3.74 \"
VIHCMR | Input HIGH Voltage Common Mode 22 46 22 46 22 46 \
Range (Differential) (Note 3.)
lIIH Input HIGH Current 150 150 150 uA
L Input LOW Current 0.5 0.3 0.5 0.25 0.5 0.2 UA

NOTE: Devices are designed to meet the DC specifications shown in the above table, after thermal equilibrium has been established. The
circuit is in a test socket or mounted on a printed circuit board and transverse air flow greater than 500 Ifpm is maintained.

1. Input and output parameters vary 1:1 with Vcc. VEE can vary +0.46 V/-0.8 V.

2. Outputs are terminated through a 50 ohm resistor to Vcc—2 volts.

3. VIHCMR min varies 1:1 with VEE, max varies 1:1 with V.

100E SERIES NECL DC CHARACTERISTICS Vicy=0.0 V; VEE=-5.0 V (Note 1.)

0°C 25°C 85°C
Symbol Characteristic Min Typ Max Min Typ Max Min Typ Max | Unit
IEE Power Supply Current 84 101 84 101 97 116 mA
VOH Output HIGH Voltage (Note 2.) -1025 | -950 | -880 [—-1025 | —950 | —880 |[-1025 | —950 | —880 mV
VoL Output LOW Voltage (Note 2.) -1810 | -1705 | —1620 | —1810 | —1745 | —1620 | —1810 | —1740 [ -1620 | mV
VIH Input HIGH Voltage (Single Ended) -1165 | —950 | —880 | -1165 | —-880 | —880 | —-1165 | —880 | —880 mV
ViL Input LOW Voltage (Single Ended) —1810 | -1700 | —1475 | —1810 | —1475 | —1475 | —1810 | —1475 [ 1475 | mV
VBB Output Voltage Reference -1.38 -1.26 | -1.38 -1.26 | -1.38 -1.26 \
VIHCMR | Input HIGH Voltage Common Mode -2.8 -04 | 28 -04 | 28 -0.4 \
Range (Differential) (Note 3.)
IIH Input HIGH Current 150 150 150 A
L Input LOW Current 0.5 0.3 0.5 0.25 0.5 0.2 UA

NOTE: Devices are designed to meet the DC specifications shown in the above table, after thermal equilibrium has been established. The
circuit is in a test socket or mounted on a printed circuit board and transverse air flow greater than 500 Ifpm is maintained.

1. Input and output parameters vary 1:1 with Vcc. VEE can vary +0.46 V/-0.8 V.

2. Outputs are terminated through a 50 ohm resistor to Voc—2 volts.

3. VIHCMR min varies 1:1 with VEg, max varies 1:1 with V.

AC CHARACTERISTICS Vccyx=5.0V; VEE=0.0V or Voox= 0.0 V; VEE=-5.0 V (Note 1.)

0°C 25°C 85°C

Symbol Characteristic Min Typ Max Min Typ Max Min Typ Max | Unit
fMAX Maximum Toggle Frequency TBD 1.1 TBD GHz
tPLH Propagation Delay to Output ps
tPHL CLK (Diff) 475 650 800 475 650 800 475 650 800

CLK (SE) 425 650 850 425 650 850 425 650 850

MR 425 600 850 425 600 850 425 600 850

ts Setup Time D 150 -100 150 -100 150 -100 ps
th Hold Time D 250 100 250 100 250 100 ps
tRR Reset Recovery Time 750 600 750 600 750 600 ps
tpw Minimum Pulse Width ps

CLK, MR 400 400 400
tSKEW Within-Device Skew (Note 3.) 100 100 100 ps
tUITTER | Cycle—to—Cycle Jitter TBD TBD TBD ps
Vpp(AC) | Minimum Input Swing (Note 2.) 150 1000 150 1000 150 1000 mV
tr Rise/Fall Times ps
tf (20 - 80%) 275 450 800 275 450 800 275 450 800

1. 10 Series: VEg can vary +0.46 V /-0.06 V.
100 Series: VEg can vary +0.46 V/-0.8 V.
2. Minimum input voltage for which AC parameters are guaranteed.
3. Within-device skew is defined as identical transitions on similar paths through a device.
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Figure 1. Typical Termination for Output Driver and Device Evaluation
(See Application Note AND8020 — Termination of ECL Logic Devices.)
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5V ECL 5-Bit Differential
Register

The MC10E/100E452 is a 5-bit differential register with differential
data (inputs and outputs) and clock. The registers are triggered by a
positive transition of the positive clock (CLK) input. A high on the
Master Reset (MR) asynchronously resets all registers so that the Q
outputs go LOW.

The differential input structures are clamped so that the inputs of
unused registers can be left open without upsetting the bias network of
the device. The clamping action will assert the D and the CLK sides of
the inputs. Because of the edge triggered flip-flop nature of the device
simultaneously opening both the clock and data inputs will result in an
output which reaches an unidentified but valid state. Note that the
input clamps only operate when both inputs fall to 2.5 V below V(.

The fully differential design of the device makes it ideal for very
high frequency applications where a registered data path is necessary.

The VBB pin, an internally generated voltage supply, is available to
this device only. For single-ended input conditions, the unused
differential input is connected to VBB as a switching reference voltage.
VBB may also rebias AC coupled inputs. When used, decouple VBB
and V¢ via a 0.01 uF capacitor and limit current sourcing or sinking
to 0.5 mA. When not used, VBB should be left open.

The 100 Series contains temperature compensation.

e Differential D, CLK and Q; VBB Reference Available
® 1100 MHz Min. Toggle Frequency
® Asynchronous Master Reset
® PECL Mode Operating Range: Vcc=4.2V1t0 5.7V
with VEE=0V
® NECL Mode Operating Range: Vcc=0V
with VEE=—4.2V to-5.7V

e Internal Input Pulldown Resistors, Output Q3 will Default to Low
State When Inputs Are Left Open

® ESD Protection: > 1 KV HBM, > 75V MM
® Meets or Exceeds JEDEC Spec EIA/JESD78 IC Latchup Test

® Moisture Sensitivity Level 1

For Additional Information, see Application Note AND8003/D
® Flammability Rating: UL-94 code V-0 @ 1/8”,

Oxygen Index 28 to 34

® Transistor Count = 315 devices
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LOGIC DIAGRAM AND PINOUT ASSIGNMENT

D3 D3z D4 DgVcco Q4 Qs
[ M M M M MM

LOGIC DIAGRAM

25 24 23 22 21 20 19
MR [] 26 18[] Q3 Do
Do Q— Qo
ck [ 27 17[]ag 0 __O|> — a0
cik 28 16 Vee i
vee O Pinout: 28-Lead PLCC 15[ @z D1 o
(Top View) 5y — Q1
veg 2 i Qo i: O— Qq
Dz [s 3oy FI‘
D Q
2 E 4 12 :l 1 % QD Q Q
5 6 7 8 9 10 11 2 o— Q2
D1 Dy Do DpVeco Qo Qo FI*
* All Vo and Voo pins are tied together on the die. D
3 I
Warning: All Vo, Voco, and VEE pins must be externally D3 J> Q Q3
connected to Power Supply to guarantee proper operation. [ o— Q3
R
PIN DESCRIPTION ]
PIN FUNCTION B—i QD Q Q4
D[0:4], D[0:4] ECL Differential Data Inputs o Q4
MR ECL Master Reset Input CLK — "Cj> R
CLK, CLK ECL Differential Clock Input CLK — I
Q[0:4], Q[0:4] ECL Differential Data Outputs MR
VBB Reference Voltage Output Vg =7
Vce, Veco Positive Supply
VEE Negative Supply
MAXIMUM RATINGS (Note 1.)
Symbol Parameter Condition 1 Condition 2 Rating Units
Vce PECL Mode Power Supply VEE=0V 8 \
VEE NECL Mode Power Supply Vcc=0V -8 Vv
\ PECL Mode Input Voltage VEE=0V Vi< Vce 6 \
NECL Mode Input Voltage Vcc=0V V| > VEE -6 Vv
lout Output Current Continuous 50 mA
Surge 100 mA
IBB VR Sink/Source +0.5 mA
TA Operating Temperature Range 0to +85 °C
Tstg Storage Temperature Range —65 to +150 °C
0JA Thermal Resistance (Junction to Ambient) 0 LFPM 28 PLCC 63.5 °C/W
500 LFPM 28 PLCC 43.5 °C/W
8JC Thermal Resistance (Junction to Case) std bd 28 PLCC 22 to 26 °C/W
VEE PECL Operating Range 42t05.7 \
NECL Operating Range —-5.7t0-4.2 \
Tsol Wave Solder <2to 3sec @ 248°C 265 °C

1. Maximum Ratings are those values beyond which device damage may occur.
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10E SERIES PECL DC CHARACTERISTICS Vccy=5.0 V; VEE= 0.0 V (Note 1.)

0°C 25°C 85°C
Symbol Characteristic Min Typ Max Min Typ Max Min Typ Max | Unit
IEE Power Supply Current 74 89 74 89 74 89 mA
VoH Output HIGH Voltage (Note 2.) 3980 | 4070 | 4160 | 4020 | 4105 | 4190 | 4090 | 4185 | 4280 mvV
VoL Output LOW Voltage (Note 2.) 3050 | 3210 | 3370 | 3050 | 3210 | 3370 | 3050 | 3227 | 3405 mV
ViH Input HIGH Voltage (Single Ended) 3830 | 3995 | 4160 | 3870 | 4030 | 4190 | 3940 | 4110 | 4280 mV
VIL Input LOW Voltage (Single Ended) 3050 | 3285 | 3520 | 3050 | 3285 | 3520 | 3050 | 3302 | 3555 mV
VBB Output Voltage Reference 3.62 363 | 3.65 375 | 3.69 3.81
VIHCMR | Input HIGH Voltage Common Mode 22 4.6 22 4.6 22 46
Range (Differential) (Note 3.)
IIH Input HIGH Current 150 150 150 UA
L Input LOW Current 0.5 0.3 0.5 0.25 0.3 0.2 uA

NOTE: Devices are designed to meet the DC specifications shown in the above table, after thermal equilibrium has been established. The
circuit is in a test socket or mounted on a printed circuit board and transverse air flow greater than 500 Ifpm is maintained.

1. Input and output parameters vary 1:1 with Vcc. VEE can vary +0.46 V /-0.06 V.

2. Outputs are terminated through a 50 ohm resistor to Vgc—2 volts.

3. VIHCMR min varies 1:1 with VEE, max varies 1:1 with Vgc.

10E SERIES NECL DC CHARACTERISTICS Vcy= 0.0 V; VEE= -5.0 V (Note 1.)

0°C 25°C 85°C
Symbol Characteristic Min Typ Max Min Typ Max Min Typ Max Unit
IEE Power Supply Current 74 89 74 89 74 89 mA
VOH Output HIGH Voltage (Note 2.) —1020 | 930 | -840 | —980 | 895 | —810 | 910 | -815 | —720 mvV
VoL Output LOW Voltage (Note 2.) —1950 | =1790}:+1630 | —1950 | —1790 | —1630 [ —1950 | 1773 [ -1595 | mV
VIH Input HIGH Voltage (Single Ended) -1170 [ -1005 | -840 | —1130 | —-970 | -810 | -1060 [ —-890 | —-720 mV
ViL Input LOW Voltage (Single Ended) —1950 | -1715 | —1480 [ —1950 | —1715 | —1480 | —1950 | —1698 | —1445 | mV
VBB Output Voltage Reference -1.38 -1.37 | -1.35 -1.25 | -1.31 -1.19
VIHCMR | Input HIGH Voltage Common Mode 2.8 -04 | 28 -04 | 28 -0.4 \
Range (Differential) (Note 3.)

IIH Input HIGH Current 150 150 150 UA
L Input LOW Current 0.5 0.3 0.5 | 0.065 0.3 0.2 uA

NOTE: Devices are designed to meet the DC specifications shown in the above table, after thermal equilibrium has been established. The
circuit is in a test socket or mounted on a printed circuit board and transverse air flow greater than 500 Ifpm is maintained.

1. Input and output parameters vary 1:1 with Vcc. VEE can vary +0.46 V /—0.06 V.

2. Outputs are terminated through a 50 ohm resistor to Vcc—2 volts.

3. VIHCMR min varies 1:1 with VEE, max varies 1:1 with V.

http://onsemi.com
292



MC10E452, MC100E452

100E SERIES PECL DC CHARACTERISTICS Vccy=5.0 V; VEE=0.0V (Note 1.)

0°C 25°C 85°C
Symbol Characteristic Min Typ Max Min Typ Max Min Typ Max | Unit
IEE Power Supply Current 74 89 74 89 85 102 mA
VoH Output HIGH Voltage (Note 2.) 3975 | 4050 | 4120 | 3975 | 4050 | 4120 | 3975 | 4050 | 4120 mvV
VoL Output LOW Voltage (Note 2.) 3190 | 3295 | 3380 | 3190 | 3255 | 3380 | 3190 | 3260 | 3380 mV
VIH Input HIGH Voltage (Single Ended) 3835 | 4050 | 4120 | 3835 | 4120 | 4120 | 3835 | 4120 | 4120 mV
VIL Input LOW Voltage (Single Ended) 3190 | 3300 | 3525 | 3190 | 3525 | 3525 | 3190 | 3525 | 3525 mV
VBB Output Voltage Reference 3.62 374 | 3.62 374 | 3.62 3.74
VIHCMR | Input HIGH Voltage Common Mode 22 4.6 22 4.6 22 46
Range (Differential) (Note 3.)

IIH Input HIGH Current 150 150 150 UA
L Input LOW Current 0.5 0.3 0.5 0.25 05 0.2 uA

NOTE: Devices are designed to meet the DC specifications shown in the above table, after thermal equilibrium has been established. The
circuit is in a test socket or mounted on a printed circuit board and transverse air flow greater than 500 Ifpm is maintained.

1. Input and output parameters vary 1:1 with Vcc. VEE can vary +0.46 V/-0.8 V.

2. Outputs are terminated through a 50 ohm resistor to Vgc—2 volts.

3. VIHCMR min varies 1:1 with VEg, max varies 1:1 with Vg .

100E SERIES NECL DC CHARACTERISTICS Vgcy=0.0 V; VEE=-5.0 V (Note 1.)

0°C 25°C 85°C
Symbol Characteristic Min Typ Max Min Typ Max Min Typ Max Unit
IEE Power Supply Current 74 89 74 89 85 102 mA
VOH Output HIGH Voltage (Note 2.) —1025 | 950 | -880 |-1025 | —950 | —880 |-1025 | —950 | —880 mvV
VoL Output LOW Voltage (Note 2.) -1810 | =1705:|,+1620 | —1810 | 1745 | —1620 | —1810 | 1740 [ —1620 | mV
VIH Input HIGH Voltage (Single Ended) -1165 | -950 | -880 | —1165 | -880 | —880 | —-1165 | —880 | —880 mV
VIL Input LOW Voltage (Single Ended) —1810 | —1700 | —1475 | —1810 | —1475 | —1475 | —1810 | —1475 [ 1475 | mV
VBB Output Voltage Reference -1.38 -1.26 | -1.38 -1.26 | —1.38 -1.26
VIHCMR | Input HIGH Voltage Common Mode 2.8 -04 | 28 -04 | 28 -0.4 \
Range (Differential) (Note 3.)

IIH Input HIGH Current 150 150 150 UA
L Input LOW Current 0.5 0.3 0.5 0.25 0.5 0.2 uA

NOTE: Devices are designed to meet the DC specifications shown in the above table, after thermal equilibrium has been established. The
circuit is in a test socket or mounted on a printed circuit board and transverse air flow greater than 500 Ifpm is maintained.

1. Input and output parameters vary 1:1 with Vcc. VEE can vary +0.46 V/-0.8 V.

2. Outputs are terminated through a 50 ohm resistor to Vgc—2 volts.

3. VIHCMR min varies 1:1 with VEE, max varies 1:1 with V.
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AC CHARACTERISTICS Vccyx=5.0V; VEE=0.0V or Voox= 0.0 V; VEE=-5.0 V (Note 1.)

-40°C 25°C 85°C
Symbol Characteristic Min Typ Max Min Typ Max Min Typ Max | Unit
fMAX Maximum Toggle Frequency TBD 1.1 TBD GHz
tPLH Propagation Delay to Output CLK (Diff) | 425 600 850 475 600 800 ps
tPHL CLK (SE) | 375 600 900 425 600 850
MR | 375 625 900 425 625 850
ts Setup Time D| 175 -50 150 -50 ps
tH Hold Time D| 225 50 200 50 ps
tRR Reset Recovery Time 750 450 700 450
tpw Minimum Pulse Width CLK'| 400 400 ps
MR | 400 400
tskew Within-Device Skew (Note 2.) 50 50 ps
tUITTER Cycle—to—Cycle Jitter TBD TBD TBD ps
Vpp Minimum Input Swing (Note 3.) 150 1000 | 150 1000 150 1000 mV
te/t Rise/Fall Times 20-80% 250 475 725 275 475 675 ps
1. 10 Series: VEg can vary +0.46 V /-0.06 V.
100 Series: VEg can vary +0.46 V/-0.8 V.
2. Within-device skew is defined as identical transitions on similar paths through a device.
3. Minimum input swing for which AC parameters are guaranteed.
r— A r— - - - A
2 =>°>
| Driver | | Receiver |
| Device | Device |
| E Qb > | E Db D |
b — = S _I
50Q 50 Q
VT

Figure 1. Typical Termination for Output Driver and Device Evaluation
(See Application Note AND8020 — Termination of ECL Logic Devices.)

Resource Reference of Application Notes

AN1404
AN1405
AN1406
AN1503
AN1504
AN1568
AN1596
AN1650
AN1672
AND8001
AND8002
AND8020

ECLInPS Circuit Performance at Non—Standard V|H Levels
ECL Clock Distribution Techniques

Designing with PECL (ECL at +5.0 V)

ECLInPS 1/0 SPICE Modeling Kit

Metastability and the ECLInPS Family

Interfacing Between LVDS and ECL

ECLInPS Lite Translator ELT Family SPICE I/O Model Kit
Using Wire—OR Ties in ECLinPS Designs

The ECL Translator Guide

Odd Number Counters Design

Marking and Date Codes

Termination of ECL Logic Devices
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5V ECL Triple Differential
2:1 Multiplexer

The MC10E457/100E457 is a 3-bit differential 2:1 multiplexer. The

fully differential data path makes the device ideal for multiplexing low ON Semiconductor™
skew clock or other skew sensitive signals.
The higher frequency outputs provide the device with a >1.0 GHz http://onsemi.com
bandwidth to meet the needs of the most demanding system clock.
Both, separate selects and a common select, are provided to make MARKING
DIAGRAMS

the device well suited for both data path and random logic

aAooooon

applications. i !
The differential inputs have internal clamp structures which will ’ d Mc10E457FN B

force the Q output of a gate in an open input condition to go to a LOW W E g

state. Thus, inputs of unused gates can be left open and will not affect E AWLYYWW g

the operation of the rest of the device. Note that the input clamp will g h

take affect only if both inputs fall 2.5 V below V(. PLCC-28 B M—
The 100 Series cont