NEC 1.2-MICRON

NEC Electronics Inc. CMOS GATE ARRAYS
PRELIMINARY April 1988
Description O Packages
. — Plastic DIP: 24- to 64-pin
The CMOS-5 gate arrays are low-power, high-speed — Plastic flatpack: 44- to 160-pin
integrated circuits featuring 1.2-micron silicon-gate — Plastic LCC: 24- to 84-pin
CMOS technology. The basic celi on the gate array — Plastic PGA: 72- to 280-pin
chip consists of six transistors, three p-channel and — Ceramic PGA: 72- to 280-pin

three n-channel. See figures 1 and 2.
O Supported by advanced CAD tools

These application-specific integrated circuits (ASICs) — Schematic capture

have part numbers in the uPD65000 series. They are — Design rule check

available in a variety of sizes (2,000 to 45,000 gates) and — Logic and timing simulation before and after
packages. placement and routing

Other NEC publications associated with this data sheet — Racing check, setup and hold time check,

before and after placement and routing
— Automatic placement and routing

are listed below.

General Design Manual (stock no. 700210) — Test vector generation if NEC scan path design
1.2-Micron CMOS Design Manual (in process) methodology is used
1.2-Micron CMOS Block Library (in process) — Test program generation
ASIC Package Drawings (stock no. 700348) [0 Direct access to NEC design centers through
. communication network or telephone dial-up
Features 0 Quick turnaround time

O Technology: 1.2-micron, silicon-gate CMOS; two

or three metal layers Figure 1. CMOS Gate Array Chip Layout

O High speed
— Input buffer: 1.2 ns (FFO=1,L=0mm)
— Internal gate: 1 ns (F/O =3, L =3 mm) I ottt L1
— Power gate: 0.7 ns (FFO =3, L =3 mm) e ——— [[] = Wiring
— Output buffer: 2.5 ns (C = 15 pF) L4171 area
O Low power HW I __________ I L‘*—L——‘ Internal

— Internal cell: 12 yW/MHz

— Output buffer: 1.5 mW/MHz (C_ = 15 pF)
00 Output current: 3, 6, 12 or 17.56 mA
O Single + 5-volt power supply

— CMOS level: 45t0 5.5V

cell area
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O Ambient temperature: E

— TTL level: 4.75t0 5.25 V .
— CMOS level: —40 to +85°C | ——— TT 4 peripherai
— TTL level: 0 to +70°C T “ 1 area
0O Block library with more than 140 macros /
O Input buffers Basic cell
Rt
— CMOS level | P-chan N-chan |
— TTL level | |
— Schmitt trigger } Hé HEZ {
— With puli-up or pull-down resistor | |
O Output buffers | |
— Normal : o— o= :
— Open-drain ‘ |
— Three-state : |
— Bidirectional ; O_'EZ o—{EI {
O 170 interface: CMOS or TTL compatible | |
f |

—_———— e —— —J
B3-004966A
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CMOS-5

NEC

Figure 2. Cell Configured as & Two-input

NAND Gate

Vpo

83-000099A

Development Procedure

The semicustom approach of gate arrays offers a
unique and effective method of manufacturing ICs at
reduced cost and development time. NEC makes this
possible by stocking wafers that are completely
fabricated except for the final step of interconnection.
This provides a designer the freedom of interconnecting
the uncommitted components to achieve a unique
circuit configuration.

Essential Documents

[ Contract and nondisclosure agreement

O Circuit diagram based on the NEC Block Library
O Interconnection data file (LOGING)

[ Test data pattern file (LOGPAT)

O Pin assignment (if required)

O Critical path identification (if required)

Absolute Maximum Ratings

Ta=+25°C

Power supply voltage, Vpp —05t0+6.5V
Input voltage, Vj —05VtoVpp+05V
input current, 40 mA
Output current, lg 40 mA
Operating temperature, TopT —40 to +85°C
Storage temperature, Tsyg —65 to +150°C

Comment: Exposure to Absolute Maximum Ratings for extended
periods may affect device reliability; exceeding the ratings could
cause permanent damage. The device should not be operated
outside the Recommended Operating Conditions.

Recommended Operating Conditions

CMOS Level TTL Leve!
Parameter Symbol Min Max Min Max  Unit
Power supply Vpp 45 55 475 525 v
voltage
Ambient Ta —40  +85 0 +70 °C
temperature
Low-level ViL 0 03vpp O 0.8 v
input voltage
High-level ViH 07Vop Vop 2.2 Vop v
input voltage
Input rise or R tF 0 200 0 200 ns
fall time
Positive Schmitt Vp 18 40 1.2 2.4 v
trigger voltage (1)
Negative Schmitt VN 0.6 31 0.6 18 v
trigger voltage (1)
Hysteresis VH 0.3 1.5 0.3 15 v
voltage (1)
Notes:
(1) Vpp=5.0V
DC Characteristics
Vpp =5V £10%; Tp = —40 to +85°C
Limits

Parameter Symbol  Min Typ Max Unit Test Conditions
Quiescent current i 0.1 200 wA Vy=Vppor GND
Input leakeage Y 10 pA
current
0Off-state loz 10 wpA Vo= Vppor GND
output leakage
current
Low-level output current

Type 1 buffer  lgp 30 mA VoL =04V

Type 2 buffer I 6.0 mA

Type 3 buffer  lgp 12.0 mA

Type 4 buffer  lgL 17.5 mA
High-level output current

Type 1 buffer  lgy —16 mA Vo =Vppo—

04V

Type 2 butfer oy —32 mA

Type 3 butfer  loy —64 mA

Type 4 buffer  loy —94 mA
Low-level VoL 0.1 V lg=0mA
output voltage
High-level VoH Vpp — v
output voltage 0.1
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NEC CMOS-5

AC Characteristics Gate Array Sizes
Vop =5V +10%; Ta = —40to +85°C uPD Gates Cells Signal Pads
‘ﬂls__ 65025 2016 1344 88
Parameter Symboi Min Typ Max Unit Test Conditions 65032 3366 2044 106
;rr%%?]l:ncy froG 100 250 MHz F/0=1 65044 4440 2960 120
Delay time, internal gate 65051 5202 3528 132
Single D 07 s FI0=2, 65061 2l 4232 144
L=2mm 65071 7500 5000 156
Power tep 0.55 ns 65082 8748 5832 164
Delay time, buffer 65103 10,800 7200 180
Input tpp 18 ns F/0=2, 65140 14,256 9504 212
L=2mm 65180 18.144 12,096 244
Output P 30 ns  CL=15pF 65240 24,000 16,000 284
Qutput rise R 30 s CL=15pF 65300 30,600 20,400 280
Output fall tr 20 s CL—15pF 65450 45012 30,008 334
time Notes:
(1) Eachsignal pad can be used as an input, output, bidirectional, or
input/Output Capacitance three-state port.
Limits (2) #PD65300 and #PD65450 have three metal layers.
Terminal Symbol Typ Max Unit Test Conditions
Input Cin 10 25 pF Vpp = V=0 Vv,
Output Cout 10 25 pF f=1MHz
110 Ciso 10 25 pF

Figure 3. Example of a Circuit Diagram

Input Terminal Input Butfer
Fi01
Hot | NO1
N > 11/
Output Butter Output Terminal
F601 F312 FOO1
Fi0% HO1
'\ 1 NO1 Hot NO1 ouTt
HO1 NO1 HO1 NO1 HO2 5 7
paTa[> 2 [} a
l/ A HO1
NO1 HO1 NO1
HO2 _| ~o2 HO2 6 8 ouT2
G Q
F312 FOO1
Fi01
HO1 NoO1

CLK

83-0000898
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CMOS-5 NEC

Figure 4. Example of a Test Pattern Chart

EN

ouT1

ouT2

83-0000908

4
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NEC CMOS-5

Operating Characteristics

Input Buffers; Threshold Voltage vs Supply Voltage

CMOS Input CMOS Schmitt Trigger Input
4 4
Tp=+25°C T p=425°C Vp
3 3 /‘/
s — S | —T
3 D i
E / 5 / vy
s 3 - —
3 T e
2 e /
3 g
£ . E .
g g
g g
) 3 o -
40 a5 50 55 6.0 40 5 50 55 6.0
Supply Voltagae (V) Supply Voltage (V)
TTL input TTL Schmitt Trigger Input
4 4
T p=+25°C Ta=+25°C
3 3
£ g v
& & P
3 £ //
S , S 2
= > ——
T h-d el v
] ° N
3 %
g g
£ 1 . B <
g8 8
g $
=
0 2 ] 2
4.0 45 5.0 55 6.0 4.0 45 50 55 6.0
Supply Voltage (V) Supply Voltage (V)
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CMOS-5 NEC

Operating Characteristics (cont)

Input Buffers; Threshold Voltage vs Ambient Temperature

CMOS Input CMOS Schmitt Trigger Input

Vpp=50V Vpp=50V

Ve

VN

Threshold Voltage (V)
N

Threshold Voitage (V)
N

83M-004867A

B83M-004865A

g

-50 0 50 100 50 0 50
Ambient Temperature (°C) Ambient Temperature (°C)

TTL Input TTL Schmitt Trigger Input

Vpp =50V Vpp =50V

vp

VN

Threshold Voltage (V)
N
Threshold Voltage (V)

~

83M-004868A

B83M-004866A

-50 0 50 100 -50 4] 50 100
Ambient Temperature (°C) Ambient Temperature (°C)
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NEC CMOS-5

Operating Characteristics (cont)

Internal Gate Delay Time

Delay Time vs Supply Voltage Detay Time vs Ambient Temperature

1.5 T 1.5
Fanouts = 2 Fanouts = 2
Length=2mm Length=2 mm
T p=+25°C Vpp=50V
_.10 .10
2 2 - input NAND g 2-inputNAND |
.E \\f\ -E /
- -
> oo mreoroommooncod > / M
§ 05 MOt Anooy | [ — § 05 I—  connnn0ohoo]
. MM
2 - input power NAND « 2 - input power NAND <
8 g
g g
= =
0 3 o 8
4.0 4s 5.0 55 6.0 -50 [ s0 100
Supply Vottage (V) Ambient Temperature (*C)
Delay Time vs Fanouts
15 Vpp=50V
T p=+25"C
& 1.0 >
£
@
- 2 - input NAND
> / I//d
< 05
a =
é 2 - Input power NAND <
£
0 2
2 4 6 8

Fanouts
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CMOS-5 NEC

Operating Characteristics (cont)

Output Buffers

Delay Time vs Load Capacitance

Vpp=50V
T p=425°C

\ ¢
\
\

83M-004870A

Load Capacitance {pF)

Typical Package Marking

Company Lot
Origin Mark Number

N

NEC 8220K1
JAPAN

D65000 C 011

Master Package Circuit

Number Name Type
Number

83-000100A
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NEC CMOS-5

Package Availability

uPDB5XXX pPOB5XXX uPBB5XXX
025 032 044 051 061 071 082 103 140 180 240 300 450

Plastic DIP

24-pin (300 mil)
28-pin (600 mil)
40-pin (600 mil)

48-pin (600 mil)
Plastic Shrink DIP
64-pin (750 mil) A
Plastic Flatpack
44-pin

52-pin

64-pin

80-pin

100-pin

120-pin

136-pin u U
160-pin

Plastic Leaded Chip Carrier (PLCC)

clcccac
clccc
c|lcc

>
>
c
c
c
c
c

ccCc

c|lccc
ccl|lcccac
<
o=

cCc

cclc

cc
ccc|c

cCcC
cc
cCc

28-pin U U
44-pin U U
52-pin U u

68-pin
84-pin

Ceramic Pin Grid Array (PGA)

72-pin u u
132-pin u U U
176-pin

208-pin
280-pin

cclccc

c
cc

c
==
cc
<
c

> >

clccc
cc|cr

ccjicc
[

Plastic Pin Grid Array (PPGA)

72-pin U U U
120-pin U U
132-pin

144-pin

176-pin

208-pin

ccc
cccac
ccc
ccc

ccCc|lccc

ccclca
ccoc|lcc
cccoc|lcoc
cCc

U = under development; please consult your nearest NEC ASIC design center for scheduled availability.
A = available
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CMOS-5

To receive updated information about this
product that may be issued from time to

time, ptease mail a filled-out copy of this Name
form to:
NEC Electronics Inc. Title
ASIC Marketing, MV4540
P.O. Box 7241 Company
Mountain View, CA 94039
Address
City State Zip

This publication: CMOS-5 Data Sheet

Other ASIC publications you want to keep up-to-date:

NEC ASIC DESIGN CENTERS

WEST SOUTH CENTRAL/SOUTHEAST NORTHEAST/NORTH CENTRAL
® NEC Electronics Inc. ® NEC Electronics Inc. ® NEC Electronics inc.
ASIC Design Center ASIC Design Center ASIC Design Center
401 Ellis Street 16475 Dallas Parkway, Suite 330 One Natick Executive Park
P.O. Box 7241 Dallas, TX 75248 Natick, MA 01760
Mountain View, CA 94039 Tel  214-931-0641 Tel 617-655-8833, x4374, x4370
Tel 415-960-6000, x6142 FAX 214-931-8680 FAX 617-872-8692
FAX 415-965-6130
® NEC Electronics Inc. o NEC Electronics Inc.
e NEC Electronics Inc. ASIC Design Center ASIC Design Center
ASIC Design Center Research Triangle Park 1500 W. Shure Drive, Suite 240
10220 S.W. Greenburg Rd., Suite 125 2525 Meridian Parkway, Suite 320 Arlington Heights, IL 60004
Portland, OR 97223 Durham, NC 27713 Tel 312-398-3600
Tel  503-245-1600 Tel  919-544-4132
FAX 503-245-3716 FAX 919-544-4109

e NEC Electronics Inc.
ASIC Design Center
200 E. Sandpointe, Bldg 8, Suite 450
Santa Ana, CA 92707
Tel 714-546-0501
FAX 714-432-8793

NE C For Literature Call Toll Free: 1-800-632-3531

NEC E| e ctro n I CS In c 1-800-632-3532 (In California)
CORPORATE HEADQUARTERS No part of this document may be copied or reproduced in any form or by any means without the prior written consent of NEC
. Etectronics Inc. The information in this document is subject to change without notice. Devices sold by NEC Electronics Inc.
401 Edlis Street are covered by the warranty and patent indemnification provisions appearing in NEC Electronics Inc. Terms and Conditions
PO. Box 7241 ot Sale only. NEC Electronics Inc. makes no warranty, express, statutory, implied, or by description, regarding the
Mountain View, CA 94039 information set forth herein or regarding the freedom of the described devices from patent infringement. NEC Electronics
Inc. makes no warranty of merchantability or fitness for any purpose. NEC Electronics Inc. assumes no responsibility for any
TEL 415-960-6000 errors that may appear in this document. NEC Electronics Inc. makes no commitment to update or to keep current the

TWX 910-379-6985 information contained in this document.

; NECEL-000837
12 ©1988 NEC Electronics Inc./Printed in US.A. 008685 X _ & STOCK NO. 700435
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