MOTOROLA

m SEMICONDUCTOR 1
TECHNICAL DATA
Product Preview
4M x 1 Bit Fast Static Random
Access Memory with ECL I/O
The MCM101520 is a 4,194,304 bit static random access memory organized as \
4,194,304 words of 1 bit. This circuit is fabricated using high performance silicon- TS PACKAGE
gate BICMOS technology. Asynchronous design eliminates the need for external 400 MIL TSOP
clocks or timing strobes. This device operates across a supply voltage range of CASE TBD
—4.94 V to - 5.46 V. Inputs and outputs are voltage and temperature 100K ECL
compensated. W
The MCM101520 meets JEDEC standards for functionality and revolutionary pin-
out. Itis available in 400 mil, 36 lead surface mount TSOP package as well as 36
lead TAB. TB PACKAGE
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Addressinputs | W.........oooovinnnnn Write Enable
ChipSelect | D ..oevnvneniiiiiiinnn Data input
Data Output No Connection
PowerSupply | VGG «veveerrrnininiieniennns Ground
This document contains information on a new product under development. Motorola reserves the right to change or discontinue this product without notice.
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TRUTH TABLE (X = Don’t Care)

[ w Data Current Output Cycle

H X X IEE L Not Enabled

L H X IEE Q Read Cycle

L L X IEE L Wirite Cycle

ABSOLUTE MAXIMUM RATINGS (See Note)
Rating Symbol Value Unit

VEE Pin Potential {to Ground) VEE -7.0t0+05 \
Voltage Relative to V¢ for Any Pin Vin, Vout | VEE-0510+05 | V
Except VEE
Output Current (per 1/O) lout -50 mA
Power Dissipation Pp 2.0 w
Temperature Under Bias Thias —-30to+85 °C
Operating Temperature TA Ofo+70 °C
Storage Temperature — Plastic Tstg -55t0+ 125 °C

NOTE: Permanent device damage may occur if ABSOLUTE MAXIMUM RATINGS are
exceeded. Functional operation should be restricted to the OPERATING COND!-
TIONS. Exposure to higher than recommended voltages for extended periods of

time could affect device reliability.

This device contains circuitry to protect
the inputs against damage due to high static
voltages or electric fields; however, itis ad-
vised that normal precautions be taken to
avoid application of any voltage higher than
maximum rated voltages to these high
impedance circuits.

This BICMOS memory circuit has been
designed to meet the dc and ac specifica-
tions shown in the tables, after thermal equi-
librium has been established. The circuit is
in a test socket or mounted on a printed cir-
cuit board and transverse air flow of at least
500 linear feet per minute is maintained.

DC OPERATING CONDITIONS AND CHARACTERISTICS
(Vcc =0V, VEE=-5.2V 5%, Ta = 0 to + 70°C, Unless Otherwise Noted)

DC OPERATING CONDITIONS AND SUPPLY CURRENTS

Parameter Symbol Min Typ Max Unit
Supply Voltage (Operating Voltage Range) VEE -5.46 -52 —-4.94 \
Input High Voltage VIH - 1165 — - 880 mVv
Input Low Voltage ViL - 1810 — — 1475 mVv
Output High Voltage VOH -1025 — - 880 mvV
Output Low Voltage VoL -1810 — - 1620 mv
Output High Cormer Voitage VoHC -1035 — — mvV
Output Low Corner Voltage VoLc — — -1610 mvV
Input Low Current L -50 —_ — A
Input High Current WiH — —_ 220 RA
Chip Select Input Low Current liL(cs) 0.5 - 170 A
Operating Power Supply Current (AVAV = 20 ns, All Outputs Open) \EE — — —-195 mA
Quiescent Power Supply Current (fo = 0 MHz (All Inputs and Outputs Open) IEEQ e — -150 mA
Voltage Compensation (VoH) AVOH/AVEE +35mV/V @ —4.94t0-5.46
Voltage Compensation (VoL ) AVOL/AVEE +60 mV/V @ —4.94to - 5.46
RISE/FALL TIME REQUIREMENTS
Parameter Symbol | Test Condition Min Typ Max Unit
Output Rise Time t 20% to 80% 0.5 1.0 15 ns
Output Fall Time tf 20% to 80% 0.5 1.0 15 ns
CAPACITANCE (f = 1.0 MHz, Tp = 25°C, Periodically Sampled Rather Than 100% Tested)
Parameter Symbol Typ Max Unit
Input Capacitance Address and Data Cin 3.5 7 pF
S w Cck 4 7
Output Capacitance Q Cout 4 pF
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AC OPERATING CONDITIONS AND CHARACTERISTICS

(VEE=~5.2V+5%,Vcc =0V, Ta = 0to +70°C, Unless Otherwise Noted)

Input Pulse Levels ............. -1.7Vto-0.9V (See Figure 1) Output Timing Measurement Reference Leve! .. VoH =— 1165 mV
Input Rise/Fall Time .......oovviiiiniiiiiiiieniininnnnns 2 VoL =— 14756 mV
Input Timing Measurement Reference Level ................ 0% Output Load (AC Test Circuit) . e See Figure 2
READ CYCLE TIMING (See Notes 1-and 2)
Symbol MCM101520-10 | MCM101520-12 | MCM101520-15
Parameter Standard | Alternate Min Max Min Max Min Max | Unit | Notes

Read Cycle Time tavav tRC 10 - 12 - 15 - ns 2,3

Address Access Time tavav tAA - 10 — 12 — 15 ns

Chip Select Access Time tsLQv tacs - 10 -_ 12 — 15 ns 6

Select High to Output Low tsHQL tRCS 0 7 0 8 0 9 ns

Output Hold from Address Change taxax toH 4 — 4 - 4 —_ ns

Power Up Time {SLIEEH tpu 0 . 0 . 0 . ns

Power Down Time tSHIEEL trp — 10 - 12 — 15 ns

NOTES:

1. Wis high for read cycle.
2. Product sensitivites to noise require proper grounding and decoupling of power supplies during read and write cycles.
3. All read cycle timings are referenced from the last valid address to the first transitioning address.
4. This parameter is sampled and not 100% tested.
5. Device is continuously selected (S <Vy).
6. Addresses valid prior to or coincident with S going low.
READ CYCLE 1 (See Notes 1, 2, and 5)
tavav »|
A (ADDRESS) ' >£ *
e—————tAXQX
Q (DATA OUT) PREVIOUS DATA VALID DATA VALID
e tavav >
READ CYCLE 2 (See Note 6)
} tavav >
A (ADDRESS) * %
tsLav
§ (CHIP SELECT) 5\ /
tsHaL
Q(DATA OUT) // DATA VALID
IEE ———|—— = ————
re— ISHIEEH L———tSHIEEL
SUPPLY CURRENT
MCM101520
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AC TEST CONDITIONS

Vee
1
-09vV
Q
I CL2 R
-17v =
' -20V
r 01pF = 001 uF
tr = Rise Time I I _
tf = Fall Time VEE RL=500
50% = Timing Reference Levels = = €y =30 pF
- (Including Scope and Jig)
Figure 1. Input Levels Figure 2. AC Test Circuit
WRITE CYCLE 1 (W Controlled, See Notes 1 and 2)
Symbol MCM101520-10 | MCM101520-12 | MCM101520-15
Parameter Standard | Alternate Min Max Min Max Min Max Unit | Notes
Write Cycle Time tAVAV twe 10 — 12 - 15 - ns 3
Address Setup Time tavwL tas 1 — 1 — 1 — ns
Address Valid to End of Write tAVWH taw 7 —_ 8 —_ 9 - ns
Write Pulse Width tWLWH twp 7 —_ 8 - 9 —_— ns
tWLSH
Data Valid to End of Write tDVWH tow 7 — 8 - 9 - ns
Data Hold Time tWHDX tpH 1 — 1 — 1 — ns
Write High to Output Active tWHQX tow 4 — 4 — 4 — ns 4
Write High to Output Valid twHQv taw — ] — 13 — 16 ns
Write Recovery Time tWHAX tWwR 1 — 1 — 1 — ns
Wirite Low to Output Low twLaL tws 0 7 0 8 0 9 ns
NOTES: _
1. A write occurs during the overlap of S low and W low.
2. Product sensitivites to noise require proper grounding and decoupling of power supplies during read and write cycles.
3. All write cycle timings are referenced from the last valid address to the first transitioning address.
4. This parameter is sampled and not 100% tested.
WRITE CYCLE 1 (W Controlled, See Notes 1, 2, and 3)
tavav
A (ADDRESS) >< ADDRESS VALID }(
AVWH WHAX———
[e—— WL ——> Y/
S (CHIP SELECT) \ 7
- WLSH
re tDVWH T—WHDX
- WL WH ———
W (WRITE ENABLE) X; 7[
Ln—— tWHQV——

twiaL
twHQX T Y
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WRITE CYCLE 2 (S Controlled, See Notes 1 and 2)

Symbol MCM101520-10 { MCM101520-12 | MCM101520-15
Parameter Standard | Alternate Min Max Min Max Min Max | Unit | Notes
Write Cycle Time tAVAV twe 10 - 12 — 15 - ns 3
Address Setup Time tavsL tas 1 — 1 — 1 — ns
Address Valid to End of Write tAVSH taw 7 - 8 —_ —_ ns
Write Pulse Width tsLSH tcw 7 - 8 - 9 - ns
tSLWH
Data Valid to End of Write tDvsH tow 7 —_ 8 - 9 —_ ns
Chip Select Set-Up Time tsLwL tcs 0 — 0 —_ ] — ns
Data Hold Time tSHDX tDH 1 - 1 - 1 - ns
Write Recovery Time tSHAX WwR 1 _ 1 -_ 1 - ns

NOTES:
1. A write occurs during the overlap of S low and W low.
2. Product sensitivites to noise require proper grounding and decoupling of power supplies during read and write cycles.
3. Ali write cycle timings are referenced from the last valid address to the first transitioning address.

WRITE CYCLE 2 (S Controlled, See Notes 1 and 2)

tavay
tAVSH >
A (ADDRESS) X ADDRESS VALID )(
tAVSL—t tSHAX
s ISLSH
5 (CHIP SELEGT) 1-\ }[
{DVSH———» tSHDX
/
o —fe—ste ISLWH
W (WRITE ENABLE) 5L ]Z
Q (DATA OUT)
ORDERING INFORMATION

(Order by Full Part Number)

Motorola Memory Prefix —M_‘fM xlx— Shipping Method (Blank = Ralils)

Part Number Speed (10=10ns, 12=12ns, 15= 15 ns)
Package (TS = TSOP, TB = TAB)

Full Part Numbers — MCM101520TS10 MCM101520TB10
MCM101520TS12 MCM101520TB12
MCM101520TS15  MCM101520TB15
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