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DESCRIPTION

The Fufitsu MBB5xxxx/MBS6xXxxX/MB6E7xxxx family are a serles of high performance CMOS gate arrays desligned to provide high
density, low power, and operating speeds that are comparable to standard bipolar logic. The AV (MB6&5xxxx) serles is an ideal
choice for LS| and VLSI applications that require up to 8000 gates, 2304 bits of RAM, 4608 bits of ROM or for bus Interface circults
with high-drive requirements. The AVB (MB67xxxx) series include optional 10 mA buffered outputs and Input pull-up/pull-down
reslstors for easy Iinterfacing with bus organized logic.The AVM (MB66xxxx) serias of memory arrays include, In addition to the

AV CMOS SERIES

GATE ARRAYS

1.5K, 2.3K, and 4K gates of loglc, two basic sizes of statlc registerad memories:

The C4002 and C1502 have up to 2304 bits of RAM organized In an optional by-nine memory configuration that is system
compatible with most modern designs. The 2301 has 1024 bits of RAM that may be configured Into any by-four muiltiple

from 256-by-4 to 32-by-32.

The AVM memorles contain duplicate decoder and address register logic so that they may be split and used as two

Independent memories without borrowing any of the unit cells.

MB65xxxx
MB66xxxXx

All AV, AVB and AVM arrays use the same basic Internal cell structure and common logic Macros.

FEATURES
® 1.4 ns gate delay typlcal.

(2-Input NAND gate,F.0.=2)

Static RAM or ROM on chip.
Silicon-gate 1.8 micron dual metal.
100% automatic placement and
routing with guaranteed 90% cell utllization.
Three-state and bidirectional outputs avallable.

High-drive output.

Buffers, 1 5 = 10.0 mA, available.

MBG67xxxx

June 1986
Edltion 2.0

Pull-up/pull-down input buffers available.

Single 8V power supply.
TTL compatible 1/0, CMOS

input and Schmitt trigger input.

AV~CMOS SERIES

AVB-CMOS SERIES

AVM-CMOS SERIES

Notes:

® Popular CAE workstations supported.
e Over 100 unit celis available for design.
® Predesigned software macros avaliable. (F-Macros).
® Fast turnaround: 5 weeks after final validation.
e Evaluation samples avallable.
o Extended temperature range avallable.

Device Part No. Gates (o] Gate Speed Features
C2600AV MBG654xxx 2640 108 1.4ns High Density
C3900AV MBB53xxx 3900 127 1.4 ns High Density
C5000AV MBB52xxx 5022 127 1.4 ns High Density
C6600AV MB651xxx 6664 160 1.4 ns High Density
CBO00AV MB650xxx 8000 160 1.4 ns High Density
C350AVB MB67 5500 357 38 (42)' 1.4 ns High-Drive
C540AVB MB674xxx 549 48 (50)' 1.4 ns High-Drive
CB50AVB MBB73xxx 852 58 (60)' 1.4 ns High-Drive
C1200AVB | MBB72xxx 1245 66 (68)" 1.4 ns High-Drive
C1600AVB | MB671xxx 1674 74 (76)' 1.4 ns High-Drive
C2000AVB | MBE70xxx 2052 88 (92)' 1.4 ns High-Drive
C1502AVM MBE62xxx 1564 107 (109)2 1.4 ns 4K ROM/2K RAM 3
C2301AVM | MBB61xxx 2375 117 (119)2 | 1.4 ns | 2K ROM/1K RAM 3
C4002AVM MBB60xxx 4087 120 (122)2 1.4ns 4K ROM/2K RAM 3

1. /O numbers In parentheses Indicate 1/O available when no high—drive outputs are used.

2. When ROM |[s provided.
3. Available options,

Copyright © 1986 by Fujitsu Limited and Fujitsu Microelectronics, Inc.

This document contains information considered proprietary by Fujitsu Limited, Tokyo, Japan and its subsidlaries, No part of this document may be
copied orl" reproduced in any form or by any meaE\s.por trg\sfarred to any third party without the prior written consent of Fujltsu Limited.
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ELECTRICAL CHARACTERISTICS

ABSOLUTE MAXIMUM RATINGS '

(Vgs = OV.)

Rating Symbol Minimum Typical Maximum Unit
Supply Voltage Vop Vgg - 0.5 - 6.0 volts
input Voltage \7 Vgs - 0.5 - Vpop + 0.5 volts
OQutput Voitage Vo Vgg~ 0.5 - Vpp + 0.5 volts
Output Current 2 AvB los -80 - 140 mA
Output Current 2 AV, AVM los -40 - 70 mA

-85 Ceramic - 1 rami %c
Storage Temperature Tsra 50 Ceramio
-40 Plastic - 125 Plastlc °c
o
Blas Temperature Tbias 40 Ceramic - 125 Ceramic C
-25 Plastlc - 85 Plastic °c

Notes:

1. Permanent device damage may occur if the absolute maximum ratings are exceeded. Functional operation should be restricted to the conditions of

recommended operation. Exposure 1o absolute maximum ratings for extended periods may affect device reliability.

2. No more than cne output can be shorted at a time and no output can be shorted for more than one second.

RECOMMENDED OPERATING CONDITIONS

(Ve = OV.)
Parameter Symbol Minimum Typlcal Maximum Unit
Supply Voltage Voo 4.75 5.0 5.25 volts
Input High Voltage ViH 2.2 - - volts
for CMOS Inputs Vi Vpp x 0.7 - - voits
Input Low Voltage ViL - - 0.8 volts
for CMOS Inputs Vi - - Vpp % 0.3 volts
Amblent Temperature Ta 0 - 70 °c
AV, AVM SERIES CAPACITANCE
(Ta =25 °C, Vpp=V, = 0 volts, f = 1 MHz.)
Parameter Symbol Minimum Typlcal Maximum Unit
Input Capacitance Cin - - 9 pF
Output Capacitance Cour - - 9 pF
I/0 Pin Capacitance Cuo - - 11 pF
AVB SERIES CAPACITANCE
(Ta=25 °C, Vo= V, = 0 volts, f = 1 MHz.)
Parameter Symbol Minimum Typlcal Maximum Unit
Input Capacitance CiN - - 8 pF
Output Capacitance Cout - - 16 pF
170 Pin Capacitance Co - - 21 pF
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MB66xa0xx
MB67x0xx
DC CHARACTERISTICS
(Recommended operating conditions unless otherwise noted.)
Paramaeter Symbol Minimum Typical Maximum Unit
Power Supply Current - _
(Steady state, V, = OV or V,5)|  lobs 100 A
Output High Volage Vou 4.2 - Voo volts
oy = 0.4 mA)
for Driver Output Vo 4.2 - Voo volts
(loH = -0.4 mA)
Output Low Voltage VoL Vss - 0.4 volts
{lo, = 3.2 mA)
for Driver Output VoL Vgs - 0.5 volts
{lg_ = 10.0 mA)
Input High Voltage ViH 2.2 - - volts
for CMOS Input Vi Vpp X 0.7 - - voits
Input Low Voltage ViL - - 0.8 voits
for CMOS Input Vi - - Vpp X 0.3 volts
Input Leakage Current Iy -10 - 10 HA
(Vi=0-Vpp)
Input Leakage Current Iz -10 - 10 HA
(3-state, V| =0 - VDD )
Input Puli-Up/Down RP 25 50 100 kQ
Reslistor
(Pull up: V= 0V,
Pull down V, = Vpp )
AC CHARACTERISTICS DELAY MULTIPLIERS FOR PRE-LAYOUT SIMULATION
(See AV Series Gate Arrays Unit Cell Library)
Parameter Symbo! Minimum Typical Maximum unit
Propagation Delay tpd
Enable Time tpzL ltPZH
Disable Time teLz /tenz Typ x 0.45 Typ x 1.6 ns
Set-up Time tsp
Hold Time tup
Pulse Width tow
AC CHARACTERISTICS DELAY MULTIPLIERS FOR POST-LAYQUT SIMULATION
{See AV Series Gate Arrays Unit Cell Library)
Parameter Symbol Minimum Typical Maximum Unit
- - Typ x .50 - Typ x 1.55 ns
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OUTPUT BUFFER PROPAGATION DELAY CHARACTERISTIC

(Ta = 25°C)

typ V8 Cp tan Vs C Note: During the simulation, external
tup 15 tdn 15 04L, HEW loading capacitance is assumed
{ns) 04L. HEW (ns) 04T, HET to be the same as the testing

condition, l.e.: 02B:60pF

10 10 .
04T, H6T - 028 04T:65pF HET:85pF, 02L.:6CpF
041.:65pF H6W:85pF
? A ° 02._ 028
02L
[] [] ] [} [] [] [] [} ¥ [] 1 [] [] [] [] [3
10 20 30 40 50 60 70 80 10 20 30 40 50 60 70 80

LOAD CAPACITANCE C (pF) LOAD CAPACITANCE C | (pF)

AV AND AVB-CMOS GATE ARRAY CHIP LAYOUT AND ORGANIZATION

CHIP LAYOUT AV AND AVB SERIES EXCEPT CE600AV AND C8000AV

I I S - 100
LB B EE = B O
D“_; E EE Basic Cell Columns ;; ED
'3 HEE = H
E E;EE Basic Cells EE:
=g
' BH H HE = H |
E E H B D= Wwiring Channels = E:
H H H B = =
B HEE = H
B 3 H E H g
11 3 BB H H !
. B B H H H
' H B EE =
"HE B E 5o
DEEEE /O Celis EED
H H B B ==
(DB H B E l 5 B[]
R ~0ad
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AV AND AVB ORGANIZATION
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Note:

1. 170 numbers in parentheses Indicate I/0 available when no high—drive cutputs are used.

C6600AV, C8000AV AND AVM GATE ARRAY CHIP LAYOUT AND ORGANIZATION

CB8600AV, C8000AV CHIP LAYOUT
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Total I/O Cells

[= N ~=]
0| w
ele
XX
[+]
o
Qe
e}
Clal o
mﬂn‘
313
[«
Q
X
[+]
o
Q
m_0
"] -~
z
[=]
@x
ko
o138
9 |s]o
L =
C02
oS
"]
x
Slel~
o
o
@
Q
(4]
— [=]
2 |2(8
m|o| o
®
L
O
[
> >
x| x
- O] O
213|8
NGB
ol o

1-45



MBB65xxxx
MB66200xx
MBB7xxXxxX

C1502AVM, C2301AVM CHIP LAYOUT

The maximum baslc cells

used for the basic cell block
should not exceed 90% of
the total available.

The block is configurable for
elther 1024 or 2304 total bits
organized from 2-bits per
word to 32-bits per word, or
9-blts per word to 36-bits
per word,

OoU

B8-bit word sizes and larger

[]
[

L
[

- ———— it —— - o
——————
——————————
——————————
————————— o ——

mjmin

(for C2301AVM} or 18-bit PECERLELRR R Lennneensrnner i n

word sizes and larger (for ””l”“l “l“'“'””””” “”““

C1502AVM) allow dlvision of

e R ok s o | T | Pan o mom meock f i

separate RAMSs. POLRORLEC L ETITTTOITeenene e ennnnn

ROM can be provided In W I (e

place of RAM. The ROM

block is configurable for D L___I D EI D D

either 2048 or 4608 total

bits.

C4002AVM CHIP LAYOUT
For automatic placement and routing the maximum basic % E'I' TYEITET 'D
ceils should not exceed 90% of the total available. D : : : : : : : : : : :
NERRERERY 1
The RAM block is configurable for 2304 total bits organized Basic Cell—] N : : : : : : : : : : --------- :
from 9 bits per word to 36 bits per word. EREERRNAN] |
T

18-blt word slzes and larger allow division of the RAM block : : : : : : RAM or | !

Into two separate RAMs. D [ARERN ROM : B

RCM can be provided In place of RAM. The ROM block Is D E] D D

configured for 4608 total bits.

C1502AVM, C2301AVM, C4002AVM ORGANIZATION

Device Total Basic Cells Columns BC/Column RAM Slze Total 1/O Cells
C1502AVM 1564 23 68 2K, 9-bit to 36-bit 107 (109}’
C2301AVM 2375 25 85 1K, 4-bit to 32-bit 117 {119)
C4002AVM 4087 gs ';’?g 2K, 9-bit to 36-bit 120 (122)’

Note:
1. When ROM Is provided.
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DESIGN COMPONENTS

BASIC CELL

An unprogrammed Qate array Is an array of basic cells. Thus the “gates” in a gate array are actually the basic cells which will
make up final logic. Fulitsu’s basic cell contains enough transistors to form a two-input NAND gate.

N J L J 1

2 TP

Unprogrammmed Basic Cell
UNIT CELL

A design is implemented In a gate array by logicially combining unit cells from the Fujitsu unit cell library to form the logic. Fulitsu
provides unit cells to perform most common logic functions and the designer need only name the unit cells required to form the
higher level logic functions of his design.

Vss

X
;
o—t \Y
O__D)—O X A i Vop oo

Two-Input NAND Gate Unit Cell (One Basic Cell)

A two-input NAND gate requires only one basic cell to implement. Other unit cells may require as many as 60 or mere basic cells.
(C47, a counter, requires 68.) Over 100 unit cells are available for design with AV/AVB/AVM-CMOS arrays.

USER MACROS

User Macros are groups of unit cells which perform an identifiable function within the design. It is a user macro because it Is
defined by the deslgner. The primary utliity of a user macro Is that it allows the designer to compose a macro function from unit
cells once, then use it any number of times simply by calling it by name.

FDM FDM FDM

CKIN[> E J_ f !_ E

CLIND>

User Macro QAC is Composed of Three FOM Unit Cells
1-47
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F-MACROS

F-Macros are created and offerad by Fujitsu to emulate the function of popular industry-standard TTL devices. They are Identical
in application to user macres. Using F-Macros, a designer may convert an existing design directly into gate array. For example,
the 7415191 function is emulated by the Fulitsu F191 F-Macro.

110 Cells

The 1/0 cells located on the periphery of the gate array chip are programmable to any of the input or output buffers available. The
actual location of an 1/0O buffer on the chip Is determined by the location on the chip of the assoclated circuitry and any pin location
requirements that may be in effect.

IN

HET
101 % ﬂq— oT

BUSC D

Bidirectional Buffer

DESIGN DESCRIPTION

DESIGN DESCRIPTION

Fujitsu requires only two basic inputs to complate a gate array design: A Logle Description and a Test Description. The logic
description defines the logical functlon of the circuit to be implemented In the array. The test description defines the electrical
operation required.

AV, AVB AND AVM LOGIC HIERARCHY

Chip Chip Level
—
U-Macro | ram' | F-Macro -I 110 Celis ||  Macro Level
SESEN | ) — NN || I —
AVM only
Unit Cell Unit Cel | Unit Cell ] Unit Cel Cell Level
= T T

Note:
1, ROM can be made avallable In place of RAM,
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MB66xxxx
MB67xxXX
C6600AV, C8000AV LOGIC HIERARCHY
Chip | Chip Level
Block A | Block B ] Block C [ Block D 11O Cells . Block Level
|
U-Macro F-Macro | Macro Level
Unit Cell ] Unit Cell ] Unit Cell -’ Cell Level
o ‘: e, Frr—
For clarity, Macro Level and Cell Level components are shown for Block A only.
All Logic hierarchy blocks contain the Macro and Cell Levels of hierarchy.

LOGIC DESCRIPTION

The Logic Description, sometirnes called a “netlist, " calls out the unit celis utilized and their interconnection to form the designer's
circuit. Fujitsu uses a proprietary description language, the Fujitsu Logic Description Language (FLDL), to enter the logic descrip-
tion language into the design flow to produce the array design. Designers may prepare their logic description using FLDL or use
other description medla which Fujitsu will convert to FLDL. Desligners using Daisy, Valid or Mentor design workstations are pro-
vided with conversion programs as part of the Fujitsu Design Kits for these workstations. In all cases, the design description must

follow the fundamental design description structure provided by the loglc hierarchy. In many cases Fujitsu will provide turnkey
desigh services.

LOGIC HIERARCHY

The Logic Description is organized into a hierarchy of design components. The logic hierarchy provides the fundamental structure
for ali logic description Inputs and aliows a designer to divide his logic Into major macro functions and follow a step-by-step
approach in describing their interconnection. User Macros may be created to allow repeating the same logic function many times
in the design without describing the entire function each time. Fujitsu provides predefined macros (F-Macros) which duplicate the
function of many popular Industry-standard TTL devices and RAM macros which provide from 1K to 2K of single-port static RAM
on chip. Also, ROM macros can be provided. The CE600AV and CBQ00AV are further divided into “blocks™ of cells to ease the
layout operations.

CHIP LEVEL

The Chip Level of the logic description defines the interconnection of the design components to each other and the I/O cells. For
most AV-CMOS family devices, all types of design components including user macros, F-Macros, RAM macros, ROM macros,
and unit cells may be interconnected with each other and the 1/0 cells to form the chip level logic provided the basic cells total
required does not exceed 90% of the basic cell total on the array. For the C6600AV and CBO0OOAV, the same basic cells total
restriction applies; the chip level of hierarchy describes only the interconnection of the blocks with the 1/0 cells to form the chip
level logic.

BLOCK LEVEL

The Bilock Level of the logic description defines the interconnection of design components to form each block of the logic descrip-
tion. C6600AV and CBOQOAV allow up to 80% of the available basic cells to be utilized for each block. Designers may utilize any of
the available design components, including user macros, F-Macros and unit cells for interconnection within the blocks provided the
basic cell total required to implement the block design does not exceed the maximum allowed for the block. CE600AV provides a
flexible block arrangement, allowing block sizes to range between 1000 and 2000 basic cells provided the total does not exceed
90% of the total available on the array. 1-49
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MACRO LEVEL

The Macro Level of the logic description defines the Iinterconnection of unlt cells to form user macros. F-Macros may not be used
to form user macros. Nor may user macros be nested to form other user macros. The total number of basic cells Included in one
User Macro can be larger than the total number of basic cells availlable in one column of the array provided the number of BCs in
any of the Unit Cells used In the User Macro does not excead the total number of basic cells avallable In one column of the array.

TEST DESCRIPTION

The Test Description defines the electrical performance required of the finished array. Test descriptions are used for alf simulation
operations and are ultimately converted into final test programs for prototype and production testing. Fujitsu utilizes the proprie-
tary Fujitsu Test Data Description Language (FTDL) for all test description inputs to the design operation. As with the loglc
description, designers may submit test descriptions utilizing other media and Fujitsu will convert to FTDL. Deslgners using Daisy,
Valid or Mentor design workstations are provided with conversion programs as part of the Fujitsu Deslgn Kits for these worksta-
tions. Turnkey services may be available. A complate test description will Include D.C. testing and functional testing. Delay testing
may be performed under some conditions.

DESIGN DEVELOPMENT FLOW

DESIGN WORKSTATION SIMPLIFIED FLOW

Schematic
Capture

Simulation

FLDL
Convert

FTDL
Convert

WORKSTATICN DESIGN

Fujitsu provides workstation support software free of charge to designers using workstations manufactured by Daisy, Valld or
Mentor. This software Includes a complete design library of unit calls, I/O cells, and memory macros for AV-CMOS gate arrays
and conversion programs which generate the logic and test descriptions In the FLDL and FTDL languages required for design Input
to Fujitsu.

FUJITSU DESIGN DEVELOPMENT FLOW SUMMARY

Fujitsu accepts a variety of design Input media but all medla must be converted to logic and test descriptions using the FLDL and
FTDL description languages. Fujitsu may request additional engineering fees for conversion. Logic and test descriptions are col-
lected Into data flles for access by the Fujitsu CAD system. The test data file provides the basic Information used to conduct
simulatlons and generate the final test program.

I.LDRC

The Logic Design Rule Check conducts a verification that no deslign rule violations for interconnect, hisrarchy or design description
language syntax have oceurred, and that the description is complete. Fujitsu will work with the desigher to resolve any discrepan-
cles before proceading with the design development. 1-50
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SIMULATICN

The Functlonal Logle Simulation is conducted using minimum, maximum and typical values for process, power supply and tem-
perature condltions, with estimated interconnect metat loading. The functional logic simulation must successfully demonstrate
device operation according to the designer's test description before any layout operations are attempted.

FINAL VALIDATION

Final Validation Is conducted to produce the device operating specification for approval and signoff by the designer. The simulation
Is conducted using values for Interconnect metal loading based on the actual layout. Fuli range values for process, temperature
and power supply varlation are also used. A final operating specification Is presented to the designer which defines the parameters
which will be guaranteed by Fujitsu in the prototype and production devices.

FUJITSU DESIGN DEVELOPMENT FLOW SUMMARY

Test File

Logic File

Functional Simulation

Functional Simulation uses
minimum, maximum and
typical values for process
varlations and operating
conditions with estimated
interconnect metal loading.

Functlonal -
Logic Simulation

Layout
and Route

Final Validation

Final Validatlon uses
interconnect maetatl loading
values based on actual layout
conditions. Simulation Is
conducted using expected
variables for power supply,
process and temperature.
The result Is a final device
performance specification.

Validation
& Signoff

A

Prototype

Final Test

A

PROTOTYPES

At the completion of the design development Fujitsu provides the designer with prototypes for on-site design evaluation. Ten
prototype devices (Five for C8000AV) are provided with the development fee. Additlonal prototypes may be provided for an
additional fee.
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UNIT CELL LIBRARY

lég{lt Function gglslisc gr;:'t Function (B::ﬁl:
'glyggg ER, VIN | Inverter 1 K3B | Gated Clock Buffer (AND) | 3
BUFFER FAMILY V2B Power Inverter 1 K4B Gated Clock Buffer (OR) 3
K1B Clock Buffer 2 KCB Block Clock Buffer 1
K2B Power Clock Buffer 3 - - -
NAND FAMILY N2N 2-Input NAND 1 N6B | 6-Input Power NAND 5
N3N 3-input NAND 2 N8B 8-input Power NAND 6
N4N 4-input NAND 2 N9B 9-input Power NAND 7
N2B 2-Input Power NAND 3 NCB 12-input Power NAND 9
N3B 3-input Power NAND 3 NGB 16-Input Power NAND 1
N4B 4-Input Power NAND 4 - - -
AND FAMILY N2P 2-Input Power AND 2 N4P 4-Input Power AND 3
N3P 3-input Power AND 3 - - -
NOR FAMILY R2N 2-input NOR 1 R6B 6-Input Power NOR 5
R3N 3-Input NOR 2 R8B 8-Input Power NOR 6
R4N 4-Input NOR 2 RSB 9-input Power NCR 7
R2B 2-input Power NOR 3 RCB 12-Input Power NOR 9
R3B 3-input Power NOR 3 RGB 16-input Power NOR 1
R4B 4-input Power NOR 4 - = -
OR FAMILY R2P 2-input Power OR 2 R4P 4-input Power OR 3
R3P 3-input Power OR 3 - - -
ENOR/EOR X18 Power ENOR | 4 X28 Power EOR 4
AND-NOR FAMILY [, , 2-wide 3-AND 4-input D34 3-wide 2-AND 4-Input
AND-OR Invert 2 AND-OR invert 2
D23 2-wide 2-AND 3-input D44 2-wide 2-CR 2 AND 4-input
AND-OR Invert 2 AND-OR Invert 2
D24 2-wide 2-AND 4-input - - -
AND-OR Invert 2
OR-NAND FAMILY [ 14 2-wide 3-OR 4-input G34 3-wide 2-OR 4-Input
OR-AND Invert 2 OR-AND Invert 2
G23 2-wide 2-OR 3-input G44 2-wide 2-AND 2-OR
OR-AND Invert 2 4-Input OR-AND Invert 2
G24 2-wide 2-OR 4-input _ _ _
OR-AND Invert 2
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UNIT CELL LIBRARY
Unit Functlon Basic Unit Function Baslc
Cell Cells Cell Cells
MULTIPLEXER
EAMILY T24 Power 2-AND 4-wide 6 U24 Power 2-OR 4-wide 6
T26 Power 2-AND 6-wide 9 U26 Power 2-OR 6-wide 9
T28 Power 2-AND 8-wide 11 u28 Power 2-OR 8-wide 1
Ta2 Power 3-AND 2-wide 5 u32 Power 3-OR 2-wide 5
T33 Power 3-AND 3-wide 7 u33 Power 3-OR 3-wide 7
T34 Power 3-AND 4-wide 9 Us4 Power 3-OR 4-wide 9
T42 Power 4-AND 2-wide 6 U42 Power 4-OR 2-wide 6
T43 Power 4-AND 3-wide 9 U43 Power 4-OR 3-wide 9
T44 Power 4-AND 4-wide 1 U44 Power 4-OR 4-wlde 1
FLIP-FLOP
FD2 Power DFF 8 FDD Positive Edge Power DFF
FAMILY with Clear/Preset 11
FD3 Power DFF with Preset 9 FDE Positive Edge Power DFF 10
with Clear
FD4 g?;vseart DFF with Clear/ 10 FDG | Positive Edge with Clear 9
FD5 Power DFF with Clear 8 FJD Efsltlve Edge Power JKFF with 12
ear
FD& DFF 7 FJ4 Power JKFF with Clear 11
FD7 DFF with Clear 8 FJ5 Power JKFF with Clear/ 12
Preset
FD8 DFF with Latch 9 - - -
FLIP-FLOP DFF
FAMILY USING FDM FDP DFF with Set/Reset 8
TRANSMISSION FDN DFF with Set FDQ 4-bit DFF 21
GATE
S FDO DFF with Reset FDR 4-bit DFF with Clear 26
FDS 4-Bit DFF 20 - - -
LATCH FAMILY
LT SET-RESET with Clear 4 LT3 4-bijt Data Latch 15
LT2 1-bit Data Latch LT4 4-blt Data Latch 13
LTK Data Latch 4 LTL Data Latch with Clear 5
LTM 4-Bit Data Latch with 15 _ _
Clear -
SHIFT REGISTER _ _ _
FAMILY FS1 4-bit S;, -, 18 FS3 4-bit with Async Load 34
FS2 4 bit S, -Pyyy With Sync 30 _
Load - -
DECODER FAMILY[  pEz [ 2:4 Decoder 5 DE3 3:8 Decoder [ 15
COUNTER FAMILY [ 4 Flip-Flop for Counter T c43 4-bit Sync UP with Clear 48
c41 4-bit Async 24 C45 4-bit Sync UP 48
C42 4-bit Sync 32 c47! 4-bit Sync UP/DOWN 68
Note:

1. C47 is not avallable for C-350AVB and C540AVB.
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UNIT CELL LIBRARY

SELECTOR FAMILY

COMPARATOR

ADDER FAMILY

SCHMITT
TRIGGER

DELAY UNIT
CELLS

110 CELL FAMILY

gg:lt Functlon Egisllsc gg{lt Function (B:gﬁlsc
T2B 2:1 Selector 2 V3A 1:2 Selector 2
T2C Dual 2:1 Selector 4 V3B Dual 1:2 Selector 3
T2D 2:1 Selector 2 T5A 4:1 Selector 5
MC4 4-bit Magnitude 42
Comparator - - -
AN 1-bit Full Adder 8 Ad4H 4-blt Full Adder 50
A2N 2-bit Full Adder 16 - — —
sm1 ' | schmitt Trigger e sM2 ' | schmitt Trigger E
BD3 Buffer (Delay Cell) BD6 Buffer (Delay Cell) 17
BDS Buffer (Dslay Cell} 9 - - -
128 Input Buffer 0 IKB Clocked Input Buffer{inverting)
128uZ | 12B with Input Puli-up 0 IKBUZ | IKB with Input Pull-up 0
|2BD2 12B with Input Pull-down 0 IKBD? | IKB with Input Pull-down 0
LB Clocked Input Buffer 0 126 CMQOS Interface Input Buffer 0
ILBUZ | ILB with Input Pull-up 0 {True & Inverter)
ILBpZ | ILB with Input Pull-down 0 12CcU2 | 12C with Input Pull-up 0
IT1 Input Buffer for Schmitt- 0 i2¢D? | 12C with Input Puli-down 0
Trigger Input HeT Tri-state Qutput & Input Buffer| 0
IT1U? | IT1 with Input Pull-up 0 H6TUZ2 | HBT with Input Pull-up 0
IT10% | IT1 with Input Pull-down 0 H6TD? | HET with Input Pull-down 0
02B Qutput Buffer 0 04T Tri-state Output Buffer ]
02i2 Power Qutput Buffer (Trus) 0 4w ? :’_}9;::; Tri-state Output Buffer 0
How? :;ower Trl-state Output and 0
put Buffer (True) HEC2 Tri-state Output and CMOS 0
HewUZ | HEW with Input Pull-up 0 Interface Input Buffer (True)
HeWD2 | HEW with Input Pull-down HEeCU?Z | HBC with Input Pull-up 0
HeE? Power Tri-state Output and 0 H6CD?2 | HEC with Input Pull-down 0
?:’rﬁ’es) Interface Input Bufter H6EUZ | HBE with Input Pull-up 0
HEED? | H6E with Input Puli-down 0
Note:

1. SM1 and SM2 must not be used together In one chip.

2. Available only for AVB.
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F-MACRO LIBRARY

F-MACROQ FUNCTION

Fulitsu’s F-Macros are direct software macro implementations of popular industry-standard TTL functions. They may be used in
the design exactly the same as user macros. Designers’s converting existing TTL designs to gate array will find the F-Macro a
particularly useful implementation.

F-MACROS
AVAILABLE TQ

REPLACE THESE

TTL DEVICES

Device Basic Cells Device Basic Cells Device Basic Cells
7400 7498 36 74176 76
7402 7499 74177 72
7404 74100 60 74178 63
7408 74101 74179 Fal
7410 74102 74180 33
7411 74103 74181
7420 74106 74182 49
7421 74107 74183 36
7425 74108 74190 106
7427 74109 74191 73!
7430 74112 74192 92
7432 74113 74193 82
7442 32 74114 74194 78
7443 32 74116 82 741958 51
7444 32 74120 34 74198 132
7451 7 74135 74199 98
7454 9 74137 48 74260
7455 6 74138 28 74261 107
7456 74139 26 74273
7457 74147 49 74278 46
7464 9 74148 53 74279 18
7468 a9 74150 112 74280 57
7469 79 74151 54 74283 50
7473 74152 29 74290 45
7474 74153 24 74293 33
7475 32 74154 96 74298 36
7476 74155 29 74352 28
7477 18 74157 23 74375 18
7478 74158 23 74377 71
7482 16 74160 82 74378 55
7483 50 74161 48 74379 39
7485 42 74162 83 74381 192
7486 74163 48 74382 201
7487 74164 70 74386
7490 41 74165 73 74390 82
7491 43 74166 80 74393 52
7492 64 74168 111 74396 60
7493 33 74169 741 74398 37
7494 47 74171 74399 37
7495 42 74174 46
7496 56 74175 32
7497

Note:

*. These F-Macros utilize complex unit calls and may not be available for smailer arrays.
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RAM MACRO LIBRARY

C2301AVM
RAM Macro Name RAM 1 Configuration RAM 2 Contiguration
32-WORD R51 32-word x 32-bit -
RAM MACROS
R51A 32-word x 28-bit 32-word x 4-bit
R51B 32-word x 24-bit 32-word x 8-bit
R51C 32-word x 20-bit 32-word x 12-bit
RS1D 32-word x 16-bit 32-word x 16-bit
64-WORD R61 84-word x 16-bit -
RAM MACRQS
R61A 64-word x 12-bit B84-word x 4-bit
RG1B 64-word x 8-bit 64-word x 8-bit
128-WORD R71 128-word x 8-bit -
RAM MACROS
R71A 128-word x 4-bit 128-word x 4-bit
256-WORD R83 256-word x 4-bit -
RAM MACROS hLL
R83A 256-word x 2-bit 256-word x 2-bit
C1502AVM/C4002AVM
RAM Macro Name RAM 1 Configuration RAM 2 Conflguration
64-WORD R610 64-word x 36-bit -
RAM MACROS
RE11 64-word x 20-bit 64-word x 16-bit
128-WORD R711 128-word x 18-bit -
RAM MACROS
R712 128-word x 9-bit 128-word x 9-bit
256-WORD
RAM MACROS | R87 256-word x 9-bit -

ROM MACRO LIBRARY

C2301AVM

256-WORD
ROM MACROS

ROM Macro Name

Configuration

YRn

256-word x 8-bit

Note:

Contact nearest Fujitsu Design Center for additional ROM data.
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MBB66xxxx
PACKAGE AVAILABILITY MATRIX MBE7xxxx
PACKAGE AVAILABILITY MATRIX
DUAL IN-LINE PACKAGES,
PLASTIC SHRINK TYPE (SH-DIP)
DUAL IN-LINE PACKAGES
DUAL IN-LINE PACKAGES, PLASTIC (PDIP) PLASTIC SKINNY TYPE (SK-DIP)
PACKAGE | PDIP- | PDIP-| PDIP-| PDIP- | PDIP- | PDIP-|PDIP- | PDIP-| PDIP- PACKAGE | DIP- DIP- oIP- DIP- DIP-
PRODUCT]| 18 18 20 |22 24 28 |40 42 |48 PRODUCT ié?_'SRTNK g—isn'rmx 43?‘%1“ g-.t_“-;a‘q!'llNK ZSTQSRLI(NY
CMOS | 3soavB . . . . . . . 350AVB . . N
S40AVB L] ] [ [] . [ 540AVB [] ] ) ]
850AVB [ ] L] ) [ ® [ 850AVE * [ ] LJ [
1200AVB L] ] [] ® [ * 1200AVB ® [ [ [
1502AVM ° . . . 1502AVM * * °
1600AVB . . . . . N 1600AVB . ° . .
2000AVB . . . . 2000AVB . . .
2301AVM L) ] [] 2301AVM L] [
2600AV ° ™ * * . 2600AV Y ™ *
3900AV [ ] [ ] ® 3900AV Y Y
4002AVM 4002AVM
5000AV * S000AV O
6600AV 6600AV
8000AV 8000AV
PLASTIC LEADED
CHIP CARRIERS (PLCC) FLAT PACKS, PLASTIC (FPT)
PACKAGE] PLCC- | PLCC- | PLCC- | PLCC- PACKAGE | FPT-| FPT-| FPT-| FPT-} FPT-| FPT-1{ FPT- | FPT- | FPT- | FPT-
PRODUCT] 28 44 68 84 PRODUCT]| 16 20 24 28 48 &4 80 100 120 160
CMOS 350AVE . . 350AVB [ . .
540AVB P . 540AVB . . . . .
B50AVB . . 850AVB ) . . .
1200AVE . . 1200AVB . ) . . .
1502AVM . N ° 1502AVM . ° N .
1600AVB P P Py 1600AVE . . .
2000AVB . . 2000AVE . . . .
2301AVM . . ° 2301AVM ° ° ° *
2600AV ° . s . 2600AV . . . . O
3900AV . . ° 3900AV . . ° * O
4002AVM 4002AVM
5000AV N . 5000AV . L] O O
6600AV 6600AY | ) O O
8000AV 8000AY O O O |
& - QUALIFIED PRODUCTION OFFICIALLY AVAILABLE NOW
[J- PACKAGE COMBINATION UNDER DEVELOPMENT

Note:

Contact nearest Fujitsu Design Center for current package information and power supply pin restrictions.
Plastic PGA packages (64, 88, 135, 178-pin) are now under development.
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PACKAGE AVAILABILITY MATRIX

June 1986

DUAL IN-LINE PACKAGES, CERAMIC (CDIP)

PACKAGE | CDIP-
PRODUCT!} 16

CDIP-| CDIP-

18 20

22

CDIP-

24

CDIP-{ CDiP- CDI

28 40

P-| CDIP-] CDIP—

42

CMOS 350AVB .

540AVB

850AVB

1200AVB

1502AVM

1600AVEB

2000AVEB

2301AVM

26800AV

eo|oje]e

3900AV

4002AVM

G000AV

GEO0AV

8000AV

CERAMIC LEADLESS CHIP CARRIERS (LCC)
CERAMIC J-LEADED CHIP CARRIERS (JLCC}
CERAMIC PIN GRID ARRAY (PGA)

PACKAGE | LCC-
PRODUCT | 28

Lce-
48

LCC-
64

LCC- | JLCC-

68

JLCC-

PGA~
64

PGA-
a8

PGA-
135

PGA-
179

PGA~
256

CMOS 350AVH

540AVB

850AVD

1200AVEB

1502AVM

1600AVB [ ]

2000AVB

2301AVM

2600AV

3800AV

opeoa|o|a

oia;n

4002AVM

5000AV

a

6600AYV

BOOOAV

o0 |00 O |OO|o0o|0jc

® - QUALIFIED PRODUCTION OFFICIALLY AVAILABLE NOW

[0 - PACKAGE COMBINATION UNDER DEVELOPMENT

Note:

Contact nearest Fujitsu Daesign Center for current package information and power supply pin restrictions.
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