HITACHI GATE ARRAY

1 600Gates CMOS HDG6 1L Series

The HD61L is a master slice CMOS gate array using
2-layer metal process. The HD61L has 1,584 internal
2-NAND equivalent gates, and 68 input/output buf-
fers that are directly compatible with TTL. These
gates are interconnected to meet customer’s system
requirement.

The LSI design is automated by DA (Design Auto-
mation) system.

FEATURES

Fast operation
Internal gates
Input buffers 15ns (typ.)

Output buffers  40ns (typ., C_ = 130pF)
® |ow powerdissipation . . ................
100 uW/gate (typ., 10 MHz)

® | ogic blocks

® |nput/outputformat .. .................

All 68 pins selectable for INPUT/QUTPUT/

5ns/gate (typ.)

INPUT-OUTPUT
Outputs selectable for CMOS/OPEN DRAIN/
3-STATE
s Rele X
= CHIP LAYOUT | %% ? m

The custom LSI is developed in a short lead time
and at a low cost, that exactly matches the logic
diagram and test pattern supplied by the customer.
The HDG61L Series are best suited for redesigning
conventional TTL or CMOS standard logic ICs to an
LSI configuration.

HD61L makes customer’s systems low cost, com-
pact, light-weight, and reliable.

® Reliablepackage. .. ...................
Ceramic DIP 28 pin/ceramic DIP 40 pin/Cera-
mic axial 72 pin/Plastic DIP 28 pin/Plastic
DIP 40 pin/Plastic Flat 80 pin

® Simple customer interface
Logical diagrams and test patterns only

® Short development time and low development

cost

Suitable for production of proliferated types in a

small quantity




1600 Gates CMOS Gate Array HD61L Series

S
T o

» BASIC CELL

GN . GND
Internal gate Input buffer Output buffer
[ ]
PACKAGE ® Ceramic Axial 72 Pin ® Ceramic DIP 40 Pin ® Ceramic DIP 28 Pin

® Plastic FP 80 Pin

IR

® ABSOLUTE MAXIMUM RATINGS /i b

Item Symbol Rating Unit
Supply Voltage Vee —0.3 ~ +6.7 \
Terminal Voltage vr —0.3~ Veec+03 \
Operating Temperature Topr —20 ~ +75 °C
Storage Temperature Tstg —55 ~ +150 °c

= ELECTRICAL CHARACTERISTICS (Ve =5V +5%, Ta = —20 to +75°C unless otherwise specified)

Item Symbol Test Conditions min, | typ. max. Unit
Input Voltage Vi 20 | = |Vec*03 Vv
Vi —0.3 - 0.8 \
Output Voltage Vor | lon=—2mA 24 | - — v
VoL loL =2mA - - 0.4 v
Input Leakage Current i - - 1.0 MA
Output Leakage Current loL Vee = 5.25V, at high impedance output —_ - 1.0 BA
Internal Average/gate (reference only) - 5 -
Delay Time Input tod F.0.=16 - 15 - ns
Output Cy =130 pF - 40 -
Power Operating lee Vee =5V, internal gate - 20 - A /gate
Dissipation  [Standby lecs | Ve =5V, internal gate - 10 — HA
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= DEVELOPMENT FLOW

Gate arrays will be developed in conformity to the
flow shown. The interface between user and Hitachi
is based on hand-drawn logical diagrams and test
patterns. Hitachi will submit these data into com-
puter for logic simulation, layout, wiring, and test
program preparation. After that, a sample will be
produced. In the process, the machine-drawn logic
diagrams and the result of the logic simulation are
to be verified by the user to Hitachi will perform
delay simulation (such as critical path) on request.

1600 Gates CMOS Gate Array HD6 1L Series
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1600 Gates CMOS Gate Array HDG 1L Series

= DRAWING LOGIC DIAGRAMS

NO. ITEM RULES
1 Forms Size A-3 forms supplied by Hitachi.
2 | Characters (1) 2 ~ 3 mm or larger alphanumerics and special characters [/ (slant), = (equal), —
(minus), ( (left parenthesis), - (comma), ) (right parenthesis)]
(2) The alphabetics shown must be written
as in the bottom column. Alphabet I J (e] U
Script i i o u
3 | Signal name (1) The following signals must be accompanied by the corresponding signal name.
(i) LSI input/output signals: up to 14 characters beginning with an alphabetic
character
(ii) Signals extending over two or more diagrams: up to 10 characters beginning
with an alphabetic character
(2) LSl internal signals terminating within one diagram:
(i) up to 10 characters beginning with an alphabetic character
(ii) a 4-digit number preceded by an asterisk(*)
#0000
serial number within page (50 ~ 99)
page of diagram (01 ~ 49)
4 | Logic symbol (1) Use templates supplied by Hitachi. .
(2) Affix the following information to ) /F;mC“o” name
each logical symbol: -1 ©OR
(i)  Function name (A, OR, FF) 3
(ii) Block name NG055 | Neg. symbol
(iii) Pin function name (S, R, CK) pi .
. . in funcion
(iv) Negation symbol (o or [>) name
(v) Block terminal number R
35 1 Terminal
D _-number
9 @
®—ARr 0
Blank~" NG050
terminal
(may be omitted) Block name
5 |Signal line (1) LSl input/output signals must be :
shown by o with LS| pin number given
in[ 1. i F l
(2) Up to three lines can be led out at one
junction point. (good) (good) (not good)
6 |Symbol layout (1) A signal must be drawn from left to 1 2 3 4 Do 12 13
right like a stream. [
(2) No symbol must be placed in columns I_l O /
1 and 13 and in row R (hatched por- g O [
tions shown). L1 Sombol
(3) No symbol must be placed in5 or more  C ymoo's
consecutive rows to provide a path for D [:| D Y
signal lines. . s \Y
(4) No symbol must be placed in two or = J| Space
more consecutive columns to provide O [
an area accommodating signal names : S —— [T
and cross reference information. ! ﬁ_\\:—]7
R Title
7 |Cross reference (1) If a signal extends over two or more machine-drawn logical diagrams, the following

information is given under the signal name:

K — 15, B10
l g Logical coordinates of the destination
Logic diagram page of the destination
Terminal specification K :sink
of the destination S :source

Z : 3-state output
N : 3-state control
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1600 Gates CMOS Gate Array HD61L Series

e MANUAL-DRAWN LOGIC DIAGRAM

STRELM-P

RSTRB-N RSTBI-N

RSTBO-N

/5

STRYRI0-P
STRYRO/-P
RSEL()-V
STRYR 00-P
* 0/54
® MACHINE-DRAWN LOGIC DIAGRAM
N 21 N 21
) 2 0154 2 g2l RSTBI-P
WSTRB-N —————={ NG052 —2INGos2
S...17.D9 i S5 K. .. 8Bt
" 55 | ) + 0150
I [ S by P [_22 N = TRELM-P
CSEL-N NG030 NG052 T—EINGos2 K...6.P4
S, 1Mo [ 194 665 1917076 07E s
M Cs C6 C7
+ 1008 —
RSTRB-N
.. I7.HY
B TRSCL. P wl¥ e RrsTBO-N
NGO52 K. ..5B —— NG057 o
10 NG5 5.84 005 K...19.C4
oA L th, K .. 9EI0
+0155
I 0152 STRYRILN
. . . 1.B3
OR 120 | — B2 l_ N 117
RSEL(0}-N——1 o o o] NGos2 T 18 NGois SERYRILD
S U11F3 Ul 191 046 Ll 194"08G 03 o
G5 G6 G7
e 1005
|N 1z SE -
3 NG5 T
il K. .. 9Dz
18—,
A STRYRI0-P SELYR10-P
19 NOGGOgZ K. .. 1Dl K...19.B2
G K .. 2D3 K 909
[ J6 |
RSEL(1)-N —4
S, 17.H3
SELYROI-P
K. . 8.B2
K .. 9Dz
=———STRYRQO-P
K...3.D3
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1600 Gates CMOS Gate Array HD61L Series

® DESCRIBING TEST PATTERNS

;4 !
PP _;:D:w *
=1 | : : : :
NP ‘ﬁlz_ﬁw LN 16 NP 100 | 100
SR l B1 10

NO. ITEM RULES EXAMPLE OF DESCRIPTION
1 'fl:nnral'ggr;'de (1) Three input signal formats are used: Tester period 300 ns
Lo Tester . Timing | £5rmat | d (ns) |w (ns)
| period No.
DT % | ' 10 DT 0 —

I i DT 20 —
|
[

Input 12 PP 50 100

:

(2) Only one output strobe timing is used: Common B2 "
]
| I |
i | | Output 01 200 ns
S | ] I ] I 1 [Notes]

1. Number of input timing pulses: up to 7
2. All 10 must be DT format with d = 0.
3. What input format to be used must be specified.

2 | Test pattern (1) Specify pattern layout and timing.
signal name 1 timing No. INP-1 is input
signal name 2  timing No. INP-1 2 at timing I2.
. . Lo BUS-1 Bl
signal name n  timing No. . )
(2) Pattern must be drawn with time set _: _‘
vertically and by using the following OUT-1 01
characters: : ;
~ | DT format 0,1
§ PP format |0, P
= | NP format N, 1 1 0 1 1 0 X X X X
Output H, L, Z X #REPT 5
[Notes] 1 0 1 0 0 X X H L Repeated
1. Z...Hi-Z; X...undefined, mask 1 1 0 0 0 X X H L S+ 1)
2. Erllgl;\‘l;emay be used when signals do not 001 1 0 1 X X H L times
(3) If the same pattern is repeated, draw as #REND:
follows: 0 1 0 0 1 Z Z H L
#REPT count-1; 1 o061 0 0 1 0 L L
1 1.0 1 0 0 0 L L
Repeated pattern 001 0 0 0 1 1 L H
#REND: 0 0 0 1 0 Z Z H H
1 0 1 1 1 H L L H
6 1 1 0 0 L L H L
3 | Logical Test patterns are also used for logical simu-
simulation lation. If the result of simulation contains

LSl internal signals you want to output, list
all of their names.

® LOGIC DESIGN PRECAUTIONS

NO. | ITEM CONTENTS EXAMPLES

1 |Don’ts Multiple same input within the same macro cell

is inhibited. _CD,_

Output-to-output connection is inhibited (ex-
cept for 3-state output buffer). g

Chopper circuit using delay of macro cell is
inhibited. — m& -/
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1600 Gates CMOS Gate Array HD61L Series

tions for improved
detection rate

not those which cannot be initialized.

NO. ITEM CONTENTS EXAMPLES
2 | Recommenda- Use circuits that can be initialized from outside

Use externally controllable terminals in proper
positions for serial multistage connection of
such as shift registers and counters.

Use externally controllable terminals in circuits
using, as clock input, those signals (¢, ) which
are long in time interval as compared with base
clock.

Consider adding a test circuit which permits

detection of internal latching by input of test
signals and clocks from external pin.
(scanpath design)

Recommendations
for improved
characteristics

Clock distribution

Drive capability that can be derived from one
buffer is limited. It is recommended that clock
buffer output with high fanout be distributed
to some buffers as shown.

fanout=10
fanout =8
1
[}
i
fanout=12

= INSTRUCTIONS ON

BLOCK LIBRARY

NO. ITEM INSTRUCTIONS
1 | Maximum For efficient automatic design, the packaging density should preferably be 90 ~ 95% of the
packaging density maximum design density (1,584 gates).
2 | Macro cell Using macro cells dedicated to the HD61L, perform logic design in accordance with the for-
mat specified in advance.
3 | Product-sum If you want to use the same macro cells (such as NAND and (D) (=D>-)
conversion NOR) shown in the block library table as product-sum con- 214 200R14
verted ones, change the positions of the function name and b= =
negation symbols as shown. 3 =3
A GO0 ’L 08
Example of product-sum
converted logic symbols
4 | Propagation delay Calculation of propagation delay time is supported by DA. | tpy y=torH +KLH CL
time However, if you want to obtain critical path and other | tpyy =toHL + KHL-CL
important factors by pencil-and-paper calculation, apply | where,
the equations shown at the right according to the block
library table. 0.4 pF/fanout
must be used for calculation
of load capacitance Cj .
5 | Total number of The total number of gates to be used can be calculated by

gates

obtaining the total sum of the equivalent gates. This can
check whether or not the maximum packaging density (see
1 above) is exceeded.

Total
number of gates = % [ni] gates
]
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1600 Gates CMOS Gate Array HD61L Series

® 1/0 Buffer
Macro Cell S Propagation delay time
Functional -g . Input Output | tpr H (ns) | tpyy (ns)
Block name Equivalent circuit Symbolic diagram > 2 terminal |terminal
@ name name |torH|KLH|tOHL |KHL
Input Vee 810 N )
buffer (811) )
8 810 2 1377|2067 |10
810 2 —p B— (811) (5) : : : :
NAO0O1 or (811) 5) gl
NA002 I i
(Note 1) GND N _ o—
3-state v 810, T 2
output & « (811) 75) Input See “Input Buffer”.
input buffer 1(6) 1 Bb—
NA0O1 (gi% (808> o 808 8
or 813 AR " "
NA0O2 @) 5 | ;”N‘-‘,?o”éz,, T813) Output See ‘‘3-stage Buffer”.
(Note 1) GND (4) IN c
3-state Vee N
output 1 (PMOS)
1(6)— : 1 3 (NMOS) 808
208 |, Br— 8 |5 (pmos)\| (813) | 1B |017| 25 |034
NA0O1 or (®13) O 2 L% 4 (NMOS)
NA002 3w -3 (N/gOOZ) (813)
(Note 1) GND— () I
Inverted Ve -5
output —
1 Bk 807 1 807 ] ] ] )
1 807 (6—)—“) T814) 8 6) (814) 2.0 |0.17| 4.0 |0.34
NAO0O1 or (6) (814) ol
NAQ02 __|(NAoo2)
(Note 1) GND N b
Open drain — N
output 809
(812) B 3 809
&4 —p 8 ) g12) | — | — | %5 |034
NAQO1 or GND NAOOL
NA002 3 Jinaow)| goy
N
(Note 1) (4) Z(812)
(Note 1) NAOO1..... applies to pins 11 ~ 18, 27 ~ 37,45 ~ 52,61 ~ 64,66 ~ 70 60,65 =VCC
NAOO2..... applies to pins 1 ~ 10, 19 ~ 26, 38 ~ 43, 53 ~ 59, 71 44,72 = GND

(Note 2) Pin No. of chips to which parenthesized terminals apply:
1,2,3,8,9,11,12,14,15,17,18, 19, 20, 21, 27, 28, 29, 32, 33, 35, 36, 37, 40, 41, 42, 45, 48, 52, 55, 56, 57,
58, 59, 63

® Power Gate

Macro Cell s Propagation delay time
a

Functional . .. |No.of - € . tpL H (ns) tpHL (ns)
e Equivalent circuit |equivalent) Symbolic diagram |35 ©
block name gote nZ| toLH KLH LOHL KHL
Power
inverter 2 | N ;—4

D 1 NGoo! 1 1.2 1.5 0.9 1.5
NGO001 :
Power-2 2
input i
NAND —>— 2 2 . 1| 13 1.9 1.2 13
NG002 :
Power-3 2
input _ g1 A rﬁ)
NAND = 3 I 1| 24 2.0 19 17
NG003 ’
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1600 Gates CMOS Gate Array HD61L Series

Macro Cell 5 Propagation delay time
Ke)
Functional . o |Noor . € . tpLH (ns) tpHL (ns)
PRy Equivalent circuit Symbolic diagram o
block name a gate v 9 32| toLH KLH tOHL KHL
Power-4 9
input A 20
NAND 13
4 8 2.7 2.2 29 2.1
= >— 1
1
NG004 NG04
Power-2 9 7
input NOR — 2 _50R 1] 19 25 0.9 15
NGO005 —ING005
Power-3 2 5 10
input NOR =P = 3 S8 M| 37 33 15 15
NGO006 “{ncoos
Power-4 9
input NOR —“or B2
13]
— >»—— 4 " 8| 6.1 43 1.8 1.5
19|
NGO0O07 NG007
® Gate
Macro Cell 5 Propagation delay time
o]
i 0. O . t
5% Equivalent circuit :‘q..w;.m Symbolic diagram E. o tPLH (ns) PHL (ns)
gata DZ| toLH KLH tOHL KHL
Inverter 1
‘! So— 0.5 - 1| 06 3.0 0.4 2.2
NG012 NGO012
2 input 2
NAND - i
—{ > 1.0 3 1| 13 36 1.0 2.7
NG008 NG008
3 input 2 1
NAND A
= >— 1.5 ] 11| 20 39 19 34
NGO0O09 —NG009
4 input
NAND
_2& A ﬂ
23
2.0 - 8 29 4.3 3.2 4.1
= — 2]
26
NGO010,
NGO10
6 input
NAND il yy 37
26
45 28 6 4.1 2,7 6.0 2.0
p———
prm— >° 29
32
33
—INGO013]
NGO13

® HITACHI
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1600 Gates CMOS Gate Array HDG 1L Series

Macro Cell 5 Propagation delay time
]
Functional . .. |No.of - € . tpL H (ns) tpHL (ns)
—_—— Equivalent circuit |equivalent] Symbolic diagram []
block name gate |32 toLH KLH tOHL KHL
8 input
NAND
2& A f. 37
23]
— %]
—] 2|
— 5.5 N 5| 47 2.9 7.7 2.0
— 2
32
3INGo4
NGO14
9 input
NAND
B4
26]
28
] 2]
] 32
— 6.5 = 7| as 29 8.2 2.2
—] 3]
35
36
38
NGO015
NGO15
12 input
NAND
Zmar
23]
)
26|
28]
29
8.0 9 5.0 3.0 9.9 2.2
32
33]
35
36
38]
39
—INGO16
NGO16
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1600 Gates CMOS Gate Array HD61L Series

Macro Cell

Propagation delay time

°
. Ke)
Functional . .. |No.of - € . tpLH (ns) tpH (ns)
Py rap— Equivalent circuit |equivalent| Symbolic diagram o
block name e 32| totn | KLH | toHL | KHL
16 input
NAND 15
—A [7
16
18
19
22
= .
] %
] 2
= »— 10.5 M 10 | 53 3.0 12,5 25
— 29
—
—
— 3
33|
35
36
38
3ncotr
NGO17
2 input 9 .
R —
N ) 1.0 ) OR 11| 18 47 1.0 2.7
—{NGo1
NGO18 o8
3 input 2 4
R =Jor &
NO = >»— 15 _2 1 3.7 6.8 14 2.7
—NGo1
NGO019 S
4 input
NOR
Lrow 12
16§
2.0 18 8 6.5 8.5 1.5 3.1
Blncozo
NGO020
6 input
NOR
Bror 1w
2|
28]
4.5 29 6 7.6 2.6 3.6 21
32|
Blncozs
NG023

G HITACHI
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1600 Gates CMOS Gate Array HD61L Series

Macro Cell 5 Propagation delay time
e}
Functional . o |Noof - € . tpLH (ns) tpHL (ns)
block name Equivalent circuit ;:::valam Symbolic diagram u>',2° tOLH Kin COHL KL
8 input
NOR 2
220R 137
23
25
26
5.5 28] 5 105 28 3.7 2.0
29
32]
33
—ING024
NG024
9 input
NOR
BOR g4
26 ]
28]
j 29
—‘ >: 32
i 6.5 33 7 8.6 2.8 4.2 2.1
35
36
38
NG025
NGO025
12 input
NOR
2 OR |;.-.7.
23
25
26
28
29
32]
8.0 9 121 28 4.5 2.0
33
35
36 |
38|
g NG026
NG026
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1600 Gates CMOS Gate Array HD61L Series

Macro Cell s Propagation delay time
£
Functional . . |No.ot L € . tpy H (ns) tpHL (ns)
T Equivalent circuit uival Symbolic diagram o
block name a poatene| SV 9 AZ| toLH KLH tOHL KHL
16 input
NOR
15
—{0OR 7
_li
_1_8_
ﬁ
2
ﬁ
— k]
é
10.5 28 10 13.2 3.0 4.9 2.1
2?_
32|
33|
&
gg
38]
-3—?-NG027
NGO027
2 input 12
EOR =EoR 17
) >o— 25. 13y 11 4.2 45 3.9 2.0
NG032 —{NG032
2 input 12
ENOR —{EOR 17
E Yo—— 25 11 3.2 25 3.2 3.0
NGO033 :) ‘1‘3“@ '
® Flip-flop
Macro Cell = Propagation delay time
. 2 Input | Output | tpy g (ns) | tpyy (ns)
—6%‘%:% Equivalent circuit ?q%ﬁ;uem Symbolic diagram E o |terminal | terminal
gate ?Z| name name |torH |KLH |tOHL |KHL
DFF CcK 45 8.3
(Level) R Q 50|28 | 66 | 23
FF D 4.3 9.6
36
6 CK Q@ 17
il I cK _ 33 10.0
9 4 R Q 3.8 |26 |106 | 25
SR 9 D 5.1 9.1
NGO050 : '
NGO050

® HITACHI
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1600 Gates CMOS Gate Array HDG 1L Series

Macro Cell s Propagation delay time
: o 2 Input | Output | tpy 4y (ns) | tppy (ns)
%‘;—rg—; Equivalent circuit e’fﬁiw:uam Symbolic diagram §. o [terminal | terminal
gate PhZ| name name |torH| KL H|toHL |KHL
DFF T CK 8.6 5.3
{Level) © S 6.6 -
= 3 12V
5 g Hek ¢ R @ | as| 2| 34|
_EE b D 9.1 6.8
6 3 3 @ 15
Q R CK 9.1 5.3
CK = R .
R 5 S |:Sz Q ;‘2 2.7 :11 1.8
NGO051 NGO051 D 10.5 5.6
DFF FF CK 103 7.0
(Edge) 2] Qf" s o] 69|27 | — |18
AN K R 6.2 45
10.5 S 15
33 Q @ CK _ 10.6 6.8
=t s a 47| 27| 34|19
B (L 361 R 8.0 -
NGO052 NG052 D - - - - -
TKFF CK 7.2 7.5
S Q 30| 23 3.0 |58
S R — 7.2
T Q= 12 15
—cK CK _ 4.7 10.1
S Q — 23 5.7 | 5.8
—K R Q— R 4.4 45
NGO053 JK - - - —_ -
® Latch
Macro Cell _ Propagation delay time
o
: R Q2 | Input | Output | tpy 4 (ns) | tpyy (ns)
;:—?f:%:na% Equivalent circuit coial Symbolic diagram § o|terminal | terminal
gate ?Z| name name (torH| KLH|toHL |KHL
RSLCH TF S 5.1 -
) Q s'F 1o - Q 2.5 15
R oF= R 3.0 3.3
3 5 17
Q —45 a 114 S — 3.4 29
3 - a 23 1.5
NGO046 NGO46 R 5.6 —
RSLCH S 29 4.0
R Q 8 EF 14 Q 2.3 1.8
Q= — 5.5
3 17
5
s L@ _ | - 5.8
s Q Q S a 23 18
NGO047 NG047 R 3.0 4.2
RSLCH S 7.2 -
R Q 45 2.6 34 16
R . K
. ¢ 4 15 ——
S _ 44 3.7
_ Q 26 1.7
NGO048 R 6.9 -
5 Q
S,
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1600 Gates CMOS Gate Array HD61L Series

Macro Cell _ Propagation delay time
]
. oo 2 Input | Output | tpy gy (ns) | tpyy (ns)
E%‘% Equivalent circuit ?q.iiv:cem Symbolic diagram E o |terminal | terminal
¢ gete D Z| name name |toLH |KLH|tOHL |KHL
RSLCH S 3.3 6.4
o Q 23 2.2
Il P o R - 7.5
1
R, a
R, 4 6] R, 15
8| o _ 75
;; Q ;5‘ Q 23 2.2
NG049 2ls, R 33 6.6
NG049
® AND-NOR Gate
Macro Cell _ Propagation delay time
[}
- . 2 Input | Output | tpy 4 (ns) | tpyy (ns)
%‘f%g%?:—; Equivalent circuit ?qtav;um Symbolic diagram §_ o [terminal | terminal
¢ gate @ Z| name name {torH |KLH|tOHL | KHL
D-
ROR 2|A|OR L2 AND
NOR : 26 |55 | 14 | 29
23 input
% 15 4
< NOR
NG028 NG028 input 2.0 - 1.4 —
2 wide- -
[
2 input AJOR [L—
AND-NOR 4
20 ST 2 30 {41 | 22 | 28
NG029 £ NG029
2 OR-
21
NAND 2 1= OR
23] . 25 (50| 19 | 3.8
__:_D input
15 25 4
NG030 v NAND _
NG030 input 1.9 - 1.2
2 wide- TR 7
2 input 2] +—
OR-NAND _ﬂ
2.0 5|0 2 38 |5.0| 18 | 27
6
NGO031 —1 [NGo31
4 wide- 5
2 input —A |OR ;L@
AND-NOR :D_ 6
BIA] NOR | 85 | 5.1 | 3.8 | 26
il
17
12
18 | 45 __FX— 3
13|
15[ |
:DJ ] 18 Inverter | 56 |35 | 9.0 | 35
16 —
— ING034
NGO034

@ HITACHI
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1600 Gates CMOS Gate Array HD61L Series

Macro Cell _ Propagation delay time
©
. a Input | Output | tpg gy (ns) | tppy (ns)
{T% Equivalent circuit ;‘;,'53:..,,. Symbolic diagram E o |terminal | terminal -
gate @ Z| name name |toiH|KLH |tOHL |KHL
8 wide- 8
2 input —fATor 1@
AND-NOR S
12 |
—A
13
5 Inverter | 11.8 | 3.4 6.8 | 24
—a]
— O 16
Ly
19
9.5 22 N 1
ﬁ_
iy
1 i
28 =
—A OR 6.3 | 25 | 105 | 3.2
29
iy i
31 INcoss|—
NGO035
2 wide-
3 input IAToR 112 NOR | 44|29 | 4531
AND-NOR =
2 35 N 2
' Sy (@)
@ 3
NGO036 Inverter | 6.2 | 4.0 5.0 | 2.8
NGO036
2 wide-
4 input —5<A OR LL@
AND-NOR
S NOR | 45|26 | 72|38
8
© 4.5 ; 3
18 1
13
15 Inverter [ 9.4 | 4.9 5.1} 29
] 12
16 NG037|
NGO037

16
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1600 Gates CMOS Gate Array HD61L Series

® Multiplexer

Macro Cell _ Propagation delay time
[e]
Functional No. of -8 Input | Output | tp; 4 (ns) tpHL (ns)
e Equivalent circuit equivalent| Symbolic diagram | 5 ¢ |terminal | terminal
block name st " Z| name name |torH{KLH|toHL|KHL
2 input Ao 44 2.0
MPX _
5 “S“’X%@ A B 33 (42| 31| 26
g s 3.8 24
3 —0 17
] Ao 3.3 5.0
—1 .
NCossliL Ay B 44 | 32| 38| 28
NGO038 S 3.8 4.7
4 input Ao 9.5 9.3
MPX A 19| MPX Ay 8.6 9.6
—1° 0] Ay 5 62,0 68,
A, B B_)__ S, Aj 4.8 ) 58
s ©) » So 13 15.5
Ar | 2 . =10 ' S 105 13.0
B . 28
A:;I_ 5 —J 1 Ao 85 7.5
= 3/, Ay 8.8 6.3
A — 6.0 46
s 2
S‘: Bl 2 A3 B 5.0 6.7 3.3 35
NGO40| So 15.1 8.5
NG040 S 12.0 7.2
2 output A B 3.4 24 2.6 -
MPX) 24 . .
DMPX ﬁDAV[PX“ s 0 4.2 3.5
A U g L A 2.7 23
” @) By 35 2.3
@ B, 35 23 S - 14 S 29 3.1
B, | 130 A _ 2.0 2.0
30 - Bo 23 2.7
N B, S 2.8 3.1
. A _ 16 1.6
NGO4L B: 23 23
NGO041 S 25 1.8
4 output A 43 5.3
DMPX So B3 52|21 | 53] 3.1
S1 5.4 5.2
— A 43 5.1
19 119 So B, 33|24 | 46| 3.2
D By S 5.3 5.3
A 20 Blsy a0 !
B, g v A 35 49
q 2 o 22 So By 52|26 | 5.7 3.2
an S 3.7 4.7
B, 2] 4 A 40 5.1
S 8 "o So Bo 36|24 | 46|29
0 S 4.0 5.1
5. 105 12 !
~ e 10 A — 65 29
B, So B3 63|41 | 55| 26
* 31 32 St 6.4 5.7
’ Bl g A _ 6.2 43
== So B, 59 39| 38|25
S1 6.0 6.0
A _ 6.4 4.0
S1 Se NG042 So By 68|42 | 6.1| 28
S 6.1 4.0
A _ 5.8 3.8
So Bo 62|43 | 42|23
NG042 S 6.1 4.7
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1600 Gates CMOS Gate Array HD6 1L Series.

® Decoder/Encoder

Macro Cell - Propagation delay time
(=]
. oo 2 Input | Output | tpy p (ns) | tpyy (ns)
Fﬁg% Equivalent circuit ?qdw;um Symbolic diagram Eo‘ terminal | terminal
gee ®Z| name name |(torH|KLH|toHL |KHL
2-bit Ao 33 4.0 23
decoder Ay Bo 34 2.3 39 .
Ao 4.9 4.7
B 2.3 23
DEg 27 A ! 3.7 3.8
*l14
— o 27 B, 2a, — Ao B, 37 24 4.1 23
: ':1;-14 31 A 4.9 4.7
—__ ] iy 6, 1
> 34EB11 = Ao B S oo 4712
__:Dom 34 Aq 3 5.1 | “ 48 | <
Pt T B 12 4.9 4.0
o ! A — R
- 8, 0 B 36| |21
_;DT—TN 1 AT A ° 46| °° | a0
Ay N PN A 5.8 5.5
—<3—3 O ° B “lae| 27|22
—ot——" ' A ! 46| "7 | a3 |~
Ay _ 5.0 44
B 3.7 25
NG4S Ay 2 | 58 5.2
A — 5.6 5.6
0 B3 3.3 24
NGO043 Ay 5.8 54
3-bit
decoder _ D B, %mﬂ
=" Jafoe %
o
=D o], B
198 *
30 B, 1 sf
e i sl
i B. Y
| ={ >~ | 12 1618 ‘u 12| 8,8 B 20|39| 19|34
1Sir Bs Bs—
2
i B 2L
11Sopa B i
':rﬁg{/ =D il
1 7
e e
NGO044
(dotted elements are not
NGO044 included in the cell)
4-bit Ao 3.0 7.6
priority Ay 3.0 6.8
encoder 22[ENC 130 Ay E 5.5 3.2 1.3 3.2
4PENC | 2o A3 5.0 7.7
J | % E 126 Ay 33 39
}1;: Ay Bo 47| 34| 51|28
30 5, 27 A3 5.0 6.5
A 1™ B A 37 56
1 17 B, 17 2 B, ‘9| 28 o | 2.8
D> 8 - |46 A3 49 5.8
BoE o, |z Ao A B E:
—A 1 . .
?:gzsv (@ Ay E |103|86]| 45|17
Jrot-"* b A3 74 4.1
——<><}—A2 33, Ay 3.2 2.5
s A, Bo 45| 44| 35|26
A3 5.9 3.5
Ay = 5.2 3.7
NGO45 A B, 52| 43| 35|16

18
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1600 Gates CMOS Gate Array HD61L Series

® Others
Macro Cell s Propagation delay time
: 2 | Input | Output | tpyp (ns) | tpyy (ns)
%&%% Equivalent circuit s Symbolic diagram §.0 terminal | terminal
sate PZ| name name |torH |KLH |toHL | KHL
1-bit CK 14.0 13.2
counter S Q 95 | 4.6 2.0
R | s [up[cilck]] @ [colcLa CNT R 100 43
2k [D :
L Q=
Hpx XX x 2 CcK 153 154
LIH|X|X|X| H = UDq |40 S 5.7 1.1
12 2 15 R co 78143 | 11.8 | 3.2
LILIH|LI7Qm| L Qe BRI cl 3.5 3.0
L|L|H|H| Q- |Q|Qe sl o ub 4.0 34
L{L|L|L|T||Qu1| L [Qu 19 CK 153 12,6
S P =13 s 10.4 3.9
LiL|L|H| renlan|an NG 054 R CLA | 12|50 | 57|28
NG054 ubD 2.5 2.0
2-phase
clock )
generator Fy . . . 0
LT Fy 34|25 | 65/ 2
5.5 298, F, 1 I
F, 17 Fa 20| 23 82| 2.2
17 NG055
I 2
NGO055
3-state
buffer Vee
b : E 3.9 2.9
BITSE ] 1 el el
3.5 " D 11
E | D 24|23 | 30| 1.7
E NG056
NGO056
4-bit
equivalent
comparator CMP
38
— A
3314,
A
g 294, Ao
23 ~
A, — A A2
B, o|, P4 Az
A C 112 - B, 12 C 11.1 | 9.0 69| 19
—) Bo
B, 6
— B, Bl
As 16 Ba
B mk Bs
191,
N G058
NGO058
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1600 Gates CMOS Gate Array HDG6 1L Series

Macro Cell _ Propagation delay time
[
. 2 Input | Output | tps y (ns) | tpyy (ns)
—b'—:l—‘m:(:t:‘ﬂ Equivalent circuit :‘qcﬁs‘:;um Symbolic diagram E.o' terminal | terminal
ock name gate P Z| name name (torH |KLH|tOHL |KHL
2bit y Ao 1.0 9.0
comparator CMP
P il Ay 9.5 103
36 Bo E 95|60 88|37
B, — A
) By 8.4 100
.Z_Z_B E
@ 0 D 8.0 43
Ay E| 12 39] B, 7 16
o FF Ao 8.8 74
& “ A 9.3 75
= Bo F 84 |27| 72(18
c ” By 8.9 7.1
NGO59 D o NGo51 D 40 29
2-bit Truth table
i 43| SET
igg;:;ter RrA[RB|sA[sB[CK| D || Qa [ qB ﬁCKQA CcK 8.8 8.2
H|X|X|X|X|x]| L —5D RA QA 44 31119
x|H|{x|[x|x|x]| x 3]0, SA 13.8
L{X|H|X|L|X]|lQA )
L|X|H|{X[H|[X| H 12 _SAQBI—7 16
18
X|'L|X[H|L|X|| X |QB,., —RB CK 8.8 8.2
: 22
X|LIX|H HIX) X | H =SB "RB QB (132|444 | 2019
LiL|LiL| L] L |QAw,
NGO60 AEAREDTE™ NG060 S8 138
3-state e
output 33| EIN
control = PC1,® E 3.2 4.2
390, NG PC1
s, peo2 ~ 2.3 24
2
E  PCiPC,PC;PC,PCs | NeHL D1 PC5
Vs
%7 | o2 ~ 2.0 16
“\IC 1 D5
Y, 12 B, 18
D | Do Duf D. | Ds e PL E 5.9 40
NC, NC,NC,y NC,NCs pC NCO
el ~ 43 1.9
D1 NC5
~ 2.2 1.3
NG061
NGO061 D5
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