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| Bipolar naﬂi Arrany

A GENERAL HNFORMATHON

The Fuutsu bipolar gate array family consists of five
device types fabricated with low-power Schottky TTL
(Transistor-Transistor-Logic) technology. The arrays con-
: tain from 240 to 2108 internal 3-input NAND gates and
S Input/Qutput buffers With the application of a cus-
: ’ tomized double-| layer metal mask, the gates and buffers
may be interconnected to form a wide variety of high
. density and h|gh performance random logic conflgura-
’ tions.

-

2579

5 - To reduce the desrgn task of the customer, the functions
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of standard SSI's and MSI‘s such as 74LS series are
prepared as macros calfed “F-MACRQ’* in the library.

To assure -quick, simple and error-free implementation
of the metal interconnection routing, Fujitsu utilizes a
unique Camputer Aided Design (CAD) system to interface
customer specification with the manufacturing function.
This CAD softwadre provides the physical layout of the
array, line routing, mask pattern data generation and test
programs, as well as computer simulation of the final
circuit,
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"FEATURES

® Fast turn-around on design
® Replaces typically 30 toover 100 TTL SSI/MSI packages
¢ Simplified customer interface .
{only logic design and test pattern lnformatlon re-
quired) A N
® Design support on major CAE workstations
® Fully supported by FUJITSU CAD system
. - (logic validation, ‘physical layout, metal interconnec-
: ) tion and test program)
® Variety of software macros called “F-MACRQ",
equivalent to MSI functions

- R " B-350 Die, Before Metalization
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& Two speed versions, standard and high speed, available
for the Logic Block Family of B-240, B-350 B- 600
and B-1100,

TTL Compatible Input/Qutput characteristlcs
High-speed, low-power internal gate

High input impedance input buffer with PNP transistor
Four output buffer options

(totem-pole, open-collector, 3-state, bidirectional)

The B-240, B-350, B-600, B-1100 and B-2000 are alter-
nate sourced by Texas Instruments Incorporated, USA

- and Monolithic Memories Incorporated, USA. -

Internal Basic Gate Schematic for B-240, B-350,
B-600 and B-1100
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" DEVICE DESCRIPTION

1' . N ;
) L7 - Cell2 _ Max. ) - Operating 1
. _ Il)\Ievnce Part Number Complexity! | Propagation [ Number of g uttl%‘:;‘ \S/‘;"}tzr\; Temp.
+ Name ’ Delay Signal Pins p - 9 Range
B-240 | MB 111A%xxx 240 gates o © 40 o
B-350 | MB 112A5xxx | 360gates | 1.65ns 48 . - -
. ,-. _(Standard)® 5V £ 5% .
- 10 - Totem pole )
- 5 - - hUns Open-collector o
1 B8-600 MB 113A%xxx 616gates | (H.version)€ 64 3.state 0to70°C
- ; : o T Bidirectional
B-1100 | MB114A%xxx | 1120gates | .~ [ . 88
. B ) : i ) + RO
B-2000 | MB17xxx . | 2108 gates 0.95 ns M2 . 1 S iony

: 13 1: 3-input NAND equivalent. . o et . . . _
© . 2: 3-input NAND, Ring Oscillator, F/O = 1. ’ .
3 From the customer s design approval to engineering sample shlpment
¢ lor. =24mA is possible with a certain restriction on pin assignment. : L e 1
5 A will be ”S”, “T* or “F” depending on the number of power supply and ground pms - . '
6: Two speed versrons standard and high speed (H -version), available. ' ’

PACKAGE OPTHQNS

Device Name |- BIP;M DIP-16 | DIPI-1.8 DIP-20 | DIP22 | DIP24 | DIP-28 | DIP-40 | DIP-42
B2a0 | m | ew | ?,.m | L BT B ¢n1 | on oy
B-350 E S oem ] ¢n ony 0- .
é-soq o ) i | ] e *n +n o1

' B-1100
B-2000

4 : Ceramic

®: Plastic

Plastlc (Shrink type DIP: Lead spacmg center to center: 0,07") ) : : i ‘ I
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1 , DC Characteristics . -1 Normal3
Power Max Device
. Dissipation Output High Output Low Input High Input Low | Input Clamp [ Turn-around | Name
Voltage Voltage Voltage Voltage Valtage Time
o “Gweeks | B-240
0.8mW/gate B ' o
typ. o 0.5V (max) at ) ' : 6 weeks B-350
(Standard)6 [ 2.4V (min)at ||, =10mA o ' -15V
/ 1.2mW/gate |lon =-3.3mA | ~ or . at 18mA
typ. oL = 24mA% 2.0V (min} | 0.8V (max) 6 weeks B-600 1
“(H-version)® o : !
: : S 6 weeks B-1100
. |0.65mW/gate| 2.4V (min) at | 0.5V (max) at - NEETY,
i typ.” low = -2.6mA | I, =8 or 16mA | | at 18mA 8weeks | B-2000
,::'!'
:  DIP-48 | DIP-64 | FPT-28 | FPT-48 PLSC | PLCC | RIT64 | RIT-88 | RIT-107 | RIT-135 | Device Name
1 _ e | om | m | ' ol _ ’ ‘ B-240
S 1 I T O IR T B N I TR IR B-350
o I 1] S T | e K : : , B-600
4 3 . : B-1100
¢ e B-2000
cC2882  €-OL' T o » R 4
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CUSTOMER,FUJITSU INTERFACE
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In designing a custom LS|, there is a well-
known sequence of customer and supplier
activities, which are prerequisites to suc-
cessful definition and delivery of the final
product. These inglude logic design,
specification of minimal timing restric-
tions, digitizing, layout, checkout, itera-
tions, rework, multi-mask fabrication, test
program generation and final part ap-
proval, Many of these tasks are elim-
i inated, or at least simplified, by use of
Fujitsu gate arrays. There are only two
data inputs required from the customer:
logic data and test pattern data both
prepared in Fujitsu format. These logic
data define the function performed by
the gate array. Fujitsu has designed many
types of logic functions which are made
up of combinations of the basic 3-input
NAND gates. The only restriction of-
~ these logic function cells is that the
- design does not exceed the total number
of basic 3-input NAND gates contained in
each bipolar gate array. The test data
simply defines the functional relationship
and AC requirement between the input
and output pins of the circuit. This
assures that the computerized layout for
the interconnect metal mask accommo-
dates the maximum time-delay caused by
the metal mask line routing. :
Furthermore, with hoth logic and test
" pattern data, Fujitsu performs logic
validation for error-free design of the
. _ bipolar gate arrays. An interconnect lay-
out is produced to verify AC performance
and a final test program fs generated. An
interconnect metal mask can then be
fabricated for the final processing of
wafers. Within a short time after cus-
tomer approval Fujitsu can deliver proto-
type samples. : : e
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1 PACKAGE DIMENSIONS | |

28-LEAD PLASTIC FLAT PACKAGE
"{CASE No.: FPT-28P-M01)

AEAAARARARAARE T

386(9.8)

002(0.05)
MIN -
(STAND OFF)

i/
AS

. 417(10.6) 350(8.9)
; INDEX 28717.3) 374{9'5]
311(7.9)

HEHHHBHEEEEEHHH | Nt
£81{17.3) ,a05(0,13i ‘185%%8'

.709{18.0} ) .008(0.20)

‘ ,‘ Detail of "A" part -
N R 008(0.2}

\ 4 :.32%.7) = g

1 t——ta— - £ 7 ) -
l I 050(1.27) 014(0.35) :024{0.6)

TYP 022(0,65] :8317{?:% 007(0.18)

MAX
.027{0.68)
MAX Dimensions in
inches (millimeters)

44-LEAD PLASTIC CHIP CARRIER
{CASE No.: LCC-44P-MO01)

.007(0.18)
.610(0.25) -
- .030(0.76)R
) TYP
- MEoannoaocnrl <\ /-
t 1
g Q H
d i .017(0.43)
i u YP
- .685(17.40) d i 1T
695(17.65)| h i T
650(16.51) 1]
/666{16.66) h [} 026(0.66)
q 0 TYP
; O ;
: i
| SN [ VN S SD [ N NN N ) o R U [y O \ 020(051) It i )| miiiy
650(16.51) I ~MIN I [050(1.27)
656(16.66) 090(2.29] T TYP
685(17.40) . 130(3.30) ) .
695(17.65) i '165(4'19) .
:178(4:52) .. - Dimensions in

inches [millimeters} - »

2584  c-03 . | | | ‘ 6
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PACKAGE DIMENSIONS (cont'd) \ S \
S i‘
_ 64-LEAD CERAMIC (METAL SEAL) REPEATED QUAD IN-LINE PACKAGE l
- (CASE No.: RlT-64C A01)
, 050(1.27) TYP DIA
o S 090(2.29) g .
W _ : : : .110{2.79) /
/ ' _:{,'=. ) @oco0o0cao0o000@
N = © 0 60000GO0GO0GO0
=T (- -] E o o
[ = fe o oo
1.020(25.91) == .900(22.86) |° ° o of
_ 1.050(26.67) ey REF . o o oo
: INDEX AREA - 10 ° o e o
1) i - - f—o ‘ c o o o
; \ s L 00 0000 0000
A ’ ‘ _I U ’ 1 © o 0.0 o o 0o ®
- - : ] 016(041) o -
.718(18.24)sQ . .025[0.64) . . )
TYP . ) .035(0.89) R : ¢!
11.020(25.91) o 060(1.52) -
1.050(26.67) .210(5.33) .120{3.05)
- T TMAX U 150(3.81) ,
i , . e e - I . v "’ Dimensions in

inches {millimeters)

88- LEAD CERAMIC (METAL SEAL) REPEATED QUAD IN-LINE PACKAGE
. . {CASE No.: RIT 88C-A02)

PR _ T o 0902.20) ' '05&‘[;27’ DIA
ST - : P |.110(2.79) /
( . D g T . . (@ o 0 00 0 0c 0 0 0 0 ©)
= i e . ¢ 0 00 Coaoo00O0o000
i [ =—f -] o o o o i
=1 o o - o 0
= (o © o o
| 1.185(30.10) === 1.100{27.94) {° ¢ ° ooo
1,251(30,86) fo—— REF c oo c o
——— Q-0 o o
: f—— io o Qo
INDEX AREA ; H (0 o ') oo
y : B 4 ’ 069000000 oo
’ ). | = . @0 000 oo aofco @)
- - .015(0.38) EXTRA
1.185(30.10) f oo 0250600 _ ipeExpin/
1.215(30.86) ° - | 1.035(0.89) ' 5
: o ; .060(1.62] b
- .25016.35} .120(3.05)
CTTNMAX .150(3.81}
) Dimensions in
,,,,, . inchies {millimeters}
R R 2 :
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LOGIC BLOCK FAMILY

. Internal Logic Block Family
: Name . f .. 0. Fumetion U ' Ri g:%gg: gﬁgo . B-2000
STO Stuck at “L"” ! . .
8T1 Stuck at “H'" . . f i . .
C PU1 Pull up Booster - L. °
PU2 | Pullup Booster ;o - .
: NO1 - Inverter ] R . =le «
: NO2 ‘| 2-input NAND - - ~mle [
! : NO3 3-input NAND - - - * wle N
: NO4 | 4-input NAND ‘ wle o
: NOs }- B-input NAND ~ , ’ nle e
f ~ . Nae B-input NAND . ule .
v , ) NO7 7-input NAND i ule [
. . NO% 8-input NAND : . ] ule .
- NO9 ) 9-input NAND ’ : nle .
b TN 10-input NAND K ) wle .
i N1T 11-input NAND ) . ale .
i - - N2 : 12-input NAND sle .
e - A0l -} 1-input AND - . ate e
B - A02 2-input AND ‘ — - ule o
: . A03  { 3-input AND N ] ule o
: - A0E 4-input AND N ule .
; ADS ‘1 B-input AND nle ™
H A0S 6-input AND : L . ] ule .
: - AQ7 1 7T-input AND - B : ) : ule - .
AQS 8-input AND nle L ®
: -k A09 9-input AND N ] nte . .
P T A10 T 10input AND ale - .
AN 11-input AND ' - ule .
! L Al2 12-input AND - oo nle *
: A EOR2 . | Exclusive OR ule .
ZEENR2 Exclusive NOR_____ - j ~_ule .
. b AN22 2-input 2-wide AND-NOR nle °
! : AN32 1 3-input 2-wide AND-NOR ule .
; a ANAZ 1~ 4-input 2-wide AND-NOR : ] B wle )
L ANB2 . 5-input 2-wide AND-NOR I . ale o
3 ANG2 - 6-input 2-wide AND-NOR - ) sle .
T ANZ3 2-input 3-wide AND-NOR sle °
! - | __AN33 | 3-input 3-wide AND-NOR - ale .
; Y , AN43 .-’} 4-input 3-wide AND-NOR nle °
: o S ANB3 - 5-input 3-wide AND-NOR - . ule .
i ANBG3 "+ 6B-input 3-wide AND-NOR ) ] ale °
i AN24 2-input 4-wide AND-NOR - - - ale .
AN34 {1 3-input 4-wide AND-NOR ' nle .
: _AN44 |1 4-input 4-wide AND-NOR j sle °
AN54 -] beinput 4-wide AND-NOR B i ule . .
i -ANG4 6-input 4-wide AND-NOR . - mle . .
: . -NR2 1 2-input NOR R ule .
’ . © - NRB3 Co 3-input NOR ) B ) . nle °
i« L NR4 4-input NOR ' i ] ule .
! . LS1,; 1 S-R Latch -F nle .
LS2'¢ -| Gated S-R Latch with Clear and Preset ’ . ale *
LM D-Latch with Clear ) N ] ] mte .
LD2 D-Latch with Clear and Preset ] - mle .
A LD3 1 D-Latch with Clear and Preset : ) 3 sle .
; . FBP1 D-type Flip-Flop e : nle e
; kY F ' FD2 | 2-wide 2-input D-type Flip-Flop ] ste .
z L U FJTE 21 J-XK Type Flip-Flop ] atle Iy
i - FJ3 |  J-XK Type Flip-Flop with 3 by 1 J-XK/CR/PR . .
i ETY . ‘I Toggle Flip-Flop sle
Nota: a1 shows the availability of H-version (High speed version] Loguc Black. ' ) .

The Logic Block names of H-version are sqfflxed with “H". The 'H-version’ of NQZ,'for example, is named NO2H,

gsss - coos’
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: input/Output Buffer Family B N \
Name ) Lol 7' : .‘_Functionp g_ggg g:ﬁg() - B-2000
1C1 .- | Complementary 1-input Input Buffer . e
IC1F . Complementary 1-input Input Buffer with Input Pull -up °
A1 "} fT-input AND Input Buffer sl I nle * =
IA1P - 1-input AND Input Buffer with Input Pull-up : - .. P
IN1 ) 1-input NAND input Buffer- - . ule .
NP 1 1-input NAND Input Buffer with Input Pull-up - - e 3
INTF . 1-input, 2-output NAND. Input Buffer =~ =~ - .
INTS 1 Inverting SchmittsTrigger Input Buffer e .
1€2 : Complementary 2-input {nput Buffer .
. 1A2 2-input AND Input Buffer °
F < 'IN2 |~ 2-input NAND Input Buffer .
: . E - ONt 1-input NAND Output Buffer e ¢2 o ¢2
R QNZ 2-input NAND Output Buffer s . 42 e ¢2
S 1 ON3 -~ -~ | 3-input NAND Qutput Buffer - B : . 42 Y
- __ON10 1-input NAND Output Buffer [O/C type) e 42 o 42
‘ ’ ONZ0 2-input NAND Output Buffer (O/C type) e 92 o $2
ON30O 3-input NAND Output Buffer (O/C type)} o 2 . 42
: ON1T : 1-input NAND Output Buffer {3-state output) o 42 o ¢2
s . ON2T 2-input NAND Qutput Buffer (3-state output) ® ¢2 o 42
: : __OA1 1-input AND Output Buffer R . 2 o o2
: .. QA2 2-input AND Output Buffer o 2 o o2
, i : OA3 = 3-«input AND Output Buffer o 2 . #2
i OA10 4 1-input AND Output Buffer {O/C type) o 42 o ¢2
- 1 OA20Q ~ | 2-input AND Output Buffer (O/C type) . ¢2 » 92
' ] 0A30 3-input AND Output Buffer {O/C type) e 42 o ¢Z
OA1T 1-input AND Output Buffer {3-state output) e ¢2 o e 42
< OA2T. 1 2-input AND Output Buffer (3-state output) o 42 - o ¢2
BN1C Bidirectional Buffer B S T o
Output: 1-input NAND, Input 1- |nput Complementary . .
: BNIC Bidirectional Buffer - .
’j‘.\ : - CB):’t_putt‘Q-lrxlpgtfl;lAND, Input: 1-|nput Complementary 7 N
- : 1airectiona utter : =
: f BNTA - Output: 1-input NAND, Input: 1-input AND ¢ ¢
f - Bidirectional Buffer
L BN2A Outp?n:: 2-input N‘i\ND, Input: 1-input AND - - - o ' . e
. Bidirectional Buffer o .- - o :
BNIN Output: 1-input NAND, Input: 1-input NAND - * .
Bidirectional Buffer : .
P - BN2N - . Output: 2-input NAND, lnput: 1-input NAND : : ¢ : .
! - Bidirectional Buffer :
: 5 - BNINF 1 Output: 1-input NAND, Input: 1- -input, 2-output NAND *
! BN2nE™ | Bidirectional Buffer -
: 4 Output: 2-input NAND, Input: 2-input, 2-output NAND .
; " Baic | Bidirectional Buffer - - R p . -
. Qutput: 1-input AND, input: 1- mput Complementary = - : -
BA2C | Bidirectional Buffer ] ' ’ .
¥ b Output: 2-input AND, fnput: 1-input Complementary
: Bidirectional Buffer s R j -
‘ BATA Outpit 1-input AND, Input: 1-input AND . e
: 3 = 1 Bidirectional Buffer
' . BAZA Output: 2-input AND, Input: $-input AND . .
i 3 L idirectio uffe - R o e
i 4 - BA1N ) gn.?t;r)?attzl Ti‘i?:plzt AI{I.D, Input: 1-input NAND =~ ) ) I d N ) .
 Baon!) | Bidirectional Buffer T ot o .
] : s Qutput: 2-input AND, Input: 1-input NAND - - - )
i BAINE | Bidirectional Buffer G .
A . Output: t-input AND, Input: f-input, 2-output NAND
: ’ Bidirectional Buffer . )
b N P BA:ZNF 4 Qutput: 2-input AND, Input: 1iinput, Z-output NAND- ¢

'Note' =1 shows the availability of H-version (High speed version} Logic Block. The Logic Block names of H-version are suffixed with “H",
o2 shows the avanlabmty of Driver Output Buffers.The names of Driver Qutput Buffers are suffixed with D",




»FU_JI{S’H‘MﬁiCRiQIiECTRONI_CS'»'M 78C D - 3749762 0003979 7 M .T’:42—‘11:05~

FUJITSU

SYR oy e B s N\ PAras : .
F-MACRO FAMILY
Number of Basic Gates Number of Basic Gates
Function Function
Name Equivalent | B-240, B-350 B.2000 Name Equivalent | B-240, B-350 5.2000
: B-600, B-1100 B-600, B-1100
FOQ 741800 4 4 F148 7415148 34 36
FQ2 741.802 8 8 F150 74150 46 _56
Fo4 741504 6 6 F15671 7415151 25 25
FO8 74L508 8 8 F1652 7415152 23 29
F10 74L810 3 3 F153 7415153 ] 14 16
Fi11 74L.811 6 6 F154 74154 44 659
F20 741820 4 4 Fi155 74LS8155 15 17
F21 74L821 4 4 F1567 _74L8157 15 17
F25 7425 12 12 F158 74L8158 10 13
F27 ; 74L827 12 12 E160 74LS160A 66 61
F30 741830 4 4 F161 74LS161A 54 62
F32 741832 12 12 F162 741 8162A 59 62
F42 741842 24 34 F163 741.S163A 58 63
F43 7443A 24 36 Ft64 74LS164 56 62
F44 7444A 24 36 F165 7418165 70 77
F51 74L851 4 4 F166 74LS166 73 79
Fb4 741854 4 6 F167 74L8167 - 61
K55 741.855 4 4 F168 745168 82 98
F56 74L556 56 - F169 74LS1698 73 82
F57 74L857 52 - F171 74LS171 24 30
F64 74564 8 6 F174 7418174 42 44
F68 741568 62 64 F175 74LS176 24 : 30
F69 74LS69 52 57 F176 74176 39 45
F73 74LS73A 20 20 F177 74177 35 40
F74 74L874A 12 12 F178 74178 43 47
F75 74L.875 20 20 F179 74179 43 50
F16 __74L876A 20 20 F180 74180 29 33
F77 741877 18 18 F181 7418181 91 117
F78 74L878A 19 19 F182 74182 28 39
F82 7482 19 25 F183 74L.5183 22 26
F83 741 S83A 65 75 F180 7415190 71 85
F85 741585 40 - 52 F191 74L5191 68 82
F86 74L.586 16 16 F192 741.8192 62 74
F87 74H87 26 26 F193 7415193 58 74
FO0 74L.590 34 38 F124 74LS194A 47 50
F91 74L891 52 57 F196 74LS195A 35 42
F92 74L892 32 32 F198 74198 91 96
F93 74LS93 27 32 F189 74199 75 81
F94 7494 33 37 F260 745260 14 12
F95 7415958 35 40 F261 74L8261 53 67
Fas 741.596 38 43 F273 7415273 i 54 ) 58
F97 7497 92 109 F278 74278 31 35
F98 54198 34 36 F279 7415279 8 8
F99 541.99 38 41 F280 7415280 32 51
F100 74100 40 46 F283 7415283 60 61
F101 74H101 14 14 F290 7415290 32 38
F102 74H102 13 13 ' F293 74185293 27 32
F103 74H103 20 20 F298 7415298 34 36
F106 74H106 - 20 20 F352 74LS3562 22 32
F107 7415107 20 20 F376 7418375 18 18
F108 74H108 19 19 F377 7418377 69 60
F109 74LS109A 16 . 16 F378 7418378 53 46
F112 74LST12A 20 20 F379 7418379 33 32
F113 74LS8113 20 20 F381 7415381 102 144
F114 74LS114A 19 ) 19 F382 7415382 106 152
F116 74116 58 48 F386 74L.8386 16 16
F120 74120 20 20 F390 - 74L8390 64 64
F1356 748135 32 32 F393 74LS393 52 52
F137 74L8137 35 43 F396 7415396 67 - 72
F138 7415138 24 26 F398 7415398 33 : 37
F139 74L.8139 14 18 F399 74LS8399 33 i 37
F147 7418147 35 36
o e ST S . .
2588 C-07 10




