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HG62G Series
High-Speed CMOS Gate Array

HITACHI

Description

The HG62G series free-channel gate arrays are
fabricated with 0.8 um CMOS process and double
metal interconnect technology. The HG62G series
consists of 4 master slices ranging from 14,540 to
34,797 raw gates with high I/O pin counts.

Internal gate delay time is as low as 0.3 ns per gate
and output buffer speed is improved as 1.8 ns with
maximum drivability of 24 mA output current.

The macro cells are compatible with the HG62S
series, including RAM availability.

With the HG62G, it is easy to design high-speed,
high-performance systems with on-chip
autodiagnosis support.

Features

+ Ultrahigh-speed operation
— Internal gate (2-input power
NAND, FO =2, Al =2 mm)........ 0.3 ns typ.
— Input buffer
(FO =2, Al =2 mm)...cceerevcurinunns 0.8 ns typ.
— Output buffer (Cy = 50 pF).......... 1.8 ns typ.
» High drivability output
— Selective buffers with Ig; = 2 mA, 8 mA,
12 mA or 24 mA
» High 1/O pin counts
— Around 40% improvement in a comparison
with current HG62S series.

Ordering Information

Mar. 1992
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Low power dissipation

— Internal gate at 10 MHz
OPEration .....cccovverreriarenninnns 90 pw/gate typ.

Low voltage operation

— Operating voltage range....... 27t055V

Autodiagnosis

— Automatic test circuit and test pattern
generation

RAM capability

— Various single-/dual-port RAMS

— Built-in autodiagnosis function

Macro cell library variation

— Compatibility with HG62S series

— Power-type cell variation

— Normal or scan type latches and flip-flops
available

Wide variety of input and output cells

— Input, output and I/O buffers

— TTL or CMOS levels

— Reduced noise output buffers

— Diriving capacity: Igp =2,8, 12,24 mA

— Oscillator, Schmitt-trigger inputs, pull-
up/down resistors

Package variety: High pin count packages

Design support environment

— Hierarchical design support

— Fault simulator for test pattern evaluation

— Automatic test pattern

— Local design support center

— EWS (engineering work station) support

Item HG62G014 HG62G019 HG62G027 HG62G035
Gate count 14,540 19,519 27,587 34,797
Pad count 160 184 216 240
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HG62G Series

Maximum Available Signal Pins

Package Type Body HG62G014 HG62G019 HG62G027 HG62G035
DILP-64S 60 60 — —

QFP-64 14 x 14 mm 60 60 60 —

QFP-80 14 x 14 mm (under dev) (under dev) 76 76
QFP-100 14 x 14 mm (under dev) (under dev) (under dev) 96
QFP-144 20 x 20 mm (under dev) (under dev) — —
QFP-176 24 x 24 mm — — (under dev) (under dev)
QFP-136 28 x 28 mm 128 128 (under dev) (under dev)
QFP-168 28 x 28 mm 136 152 152 152
QFP-208 28 x 28 mm 188 188

Note:  (under dev): Under development

Logic Design Cautions

Number of Usable Gates Autodiagnosis

In free-channel gate arrays, a routing area is kept
open by spoiling some of the basic cells in the
channel area used. Therefore, the actual gate count
depends on the logic circuit. Table 3 shows
approximate gate counts.

If RAM is used, Hitachi needs to know the
memory density (word/bit organization) and
random logic gate counts to quote the best master
slice selection.

Approximate Actual Gate Counts

Master HG62G014

HG62G019

Automatic generation of high fault coverage (more
than 95%) test circuits and test patterns requires
the following:

« Dedicate two pins to test functions (figure 1).

» Use cells with scan function for latches, flip-
flops, and shift registers. Calculations for timing
design and gate count estimation should use
macro cells with the scan function. The names of
macro cells with the scan function start with *“T".
For example, FD (normal) — TFD (scan type).

HG62G027 HG62G035

Usable gates (k gates) 5.8-6.5

7.8-8.8

11.0-12.4 13.9-15.7

Random logic

[ 1]

Dedicated T Tgst RAM
test pins CTL

Figure 1 Autodiagnostic Pins



HG62G Series

» Autodiagnosis is also available for circuits with
RAM, and the RAM itself can be autodiagnosed.
Even when autodiagnosis is not required for
RAM but only for the peripheral circuits, use
RAM cells with the scan function.

Blocks

Logically unified circuits can be placed in a block
during layout. The maximum number of gates in a
block should be 4,000. Also, the total number of
gates in all blocks should be less than 60% of the
total number of gates.

Gate Delay Time

Gate delay time calculations are more accurate
when they use actual routing information after
automatic layout. However, a rough estimation is
needed to prevent timing design errors in the
earlier design phase. Gate delay times are
estimated as follows:

toth = tolh + (Kjp X Cp)
gm =1ton1 + Ky x Cp)
L= ECAL +0.05 x ZLV

Where:

CaL:  Statistic wiring capacitance per fanout
Lv: Input load constant

The macro cell library lists the to, K, and LV
constants.

In delay time calculations, the statistic wiring
capacitance per fanout depends on whether the
circuits are part of a block layout (table 1).

Table 1 Statistic Wiring Capacitance
Unit : (pF/fo)
inter-block
Intra-block G014, G019 G027, S035
Ca. 0.12 0.25 0.35

Note: Gate delay time distribution: 35%—180%
Vcc=5Vi‘5°/o, Ta = -20°C to +75°C
Macro Cell Library
1/0 Buffers
* Input buffers
Delay

Macro toin (ns)  [tpn (NS)
Function Clamp
and Equiv. Level Sym- |In- Out-
Macro Gate when bol |put ([put
Name Equiv. Circuit Count |LV [Open |Symbol No. |Name |[Name |t (K [tont |Kni
TTL-evel — — D1 053 (0.16 |1.19 [0.14
input buffer | v

GND
CMOS- — - D1 0.65 [0.17 |0.82 |0.14
levelinput |
buffer ce

o, e

IC

GND

Note) When using EWS for gate array design, please reconfirm the latest availability of cells.
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+ Input buffers (cont)

Macro

Function
and
Macro
Name

Equiv. Circuit

Equiv.
Gate
Count

Clamp
Level
when

Open

Symbol

Sym-
bol
No.

Delay

In-
put
Name

Out-
put
Name

toih (ns)

tphl (ns)

tolh

tonl

K

Schmitt-
trigger
TTL-level
input buffer

ITS

D1

0.83

0.22

1.57

0.27

Schmitt-
trigger
CMOS-
level input
buffer

ICS

T
e

G
G

D1

0.96

0.26

1.34

0.26

TTL-level
input buffer
with pull-up

ITU

N
Vee
%
GND

D2

0.53

0.16

1.19

0.14

TTL-level
input buffer
with
pull-down

ITD

vee
Dﬁ
GND

D2

0.53

0.16

119

0.14

CMOS-
level input
buffer with

pull-up
ICU

i

D2

0.65

0.17

0.82

0.14

CMOS-

level input
buffer with
pull-down

ICD

v:%
GND
Vee
Dﬁ
GND

i

D2

0.65

017

0.82

0.14

Schmitt-
trigger
TTL-level
input buffer
with pull-up

ITSU

Vee
D@
GND

i

D2

0.83

0.22

1.57

0.27




HG62G Series

* Input buffers (cont)

Macro

Function
and
Macro
Name

Equiv. Circuit

Equiv.
Gate
Count

Lv

Clamp
Level
when
Open

Symboi

Sym-
bol
No.

Delay

In-
put
Name

Out-
put
Name

tplh (ns)

toni (ns)

toln

Kin

tohi

Kni

Schmitt-
trigger
TTL-evel
input buffer
with
pull-down

ITSD

D2

0.83

0.22

1.57

0.27

Schmitt-
trigger
CMOS-
level input
buffer with
pull-up

ICSU

D2

0.96

0.26

1.34

0.26

Schmitt-
trigger
CMOS-
level input
buffer with
pull-down

ICSD

D2

0.96

0.26

1.34

0.26

+ Crystal oscillators

Macro

Function
and
Macro
Name

Equiv. Circuit

Equiv.
Gate
Count

Lv

Clamp
Level
when
Open

Symbol

Sym-
bol
No.

Delay

In-
put
Name

Out-
put
Name

tplh (ns)

tphl (ns)

tolh

tonl

Khi

0SCin
(2Mto
20 MHz)

XIN

Vece

—]]

GND

XIN
D——{>O—

D1

2.40

0.19

1.80

0.1

OSC out
(2Mto
20 MHz)

Xout

Vee

GND

QUT

D1

0.96

0.12

0.66

0.13
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* Crystal oscillators (cont)

Delay
Macro toin (1S} |tppy (NS)
Function Clamp
and Equiv. Level Sym- |in- Out-
Macro Gate when bol |put |put
Name Equiv. Circuit Count |LV |Open |Symbol No. |Name [Name |ty |Kin Itom |Kni
0SCin v — — D1 534 |6.57 (3.28 |2.88
cc
(32kto XINT
400 kHz) D__{: D—~[>o—
XIN1 GND
OSC out Voo |~ — D1 0.96 |0.12 [0.66 |0.13
cc
(32kto ouTH
XOUT1 GND
+ Outputs and bidirectional buffers (In, = 2 mA)
Delay
Macro toih (NS) |t (NS)
Function Clamp
and Equiv. Level Sym- |In- Out-
Macro Gate when bol put {put
Name Equiv. Circuit Count |LV |Open |Symbol No. |Name |Name |ty |Kin [tont |Kni
Totempole Vece - 3 D1 1.92 10.114|2.22 |0.097
output
oT1 —DC*—D [Te>—-0
2mA
GND
Three-state Vee - 4 D1 E 212 (0.11412.42 |0.097
OUtpUt E $
—
071 Dﬁ 5 > mA D 1.92 2.22
GND
Open-drain Vee — 3 D1 gt%zz) (Kip) (21022|2) 8K5'9)7
output 92 |— . .
—W—D
ODN{ — o]
2 mA
GN
TTLevel |Referto equivalent [— 4 D2 E 2.12 10.114 |2.42 |0.097
I/ buffer | circuit of three-state 2 mA D 1.92 222
output.
—
ITO1 Refer to equivalent 5 0.53 [0.16 |1.19 |0.14
circuit of input
buffers.
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* Outputs and bidirectional buffers (Iof =2 mA) (cont)

Delay
Macro toih (NS) | tony (NS)
Function Clamp
and Equiv. Level Sym- |In- Out-
Macro Gate when bol |put |put
Name Equiv. Circuit Count |LV |Open {Symbol No. |Name [Name |ty (K [tont |Kni
CMOS- Refer to equivalent |— 4 D2 E 2.12 10.114 [2.42 |0.097
level /O [circuit of three-state 2 mA D 1.92 2.22
buffer output.
—
1CO1 Refer to equivalent 5 0.65 {0.17 [0.82 |0.14
circuit of input
buffers.
TTL-evel |Referto equivalent [— 4 D2 E 212 (0.114{2.42 |0.097
I/0 buffer  |circuit of three-state 2 mA D 1.92 2.22
with output.
Schmitt- —
trigger Refer to equivalent 5 0.83 |0.22 |1.57 |0.27
circuit of input
ITSO1 buffers.
CMOS- Refer to equivalent |— 4 D2 E 212 10114 |2.42 10.097
level 11O [circuit of three-state 2 mA D 1.92 222
buffer with {output.
Schmitt-
trigger Refer to equivalent 5 0.96 |0.26 |1.34 |0.26
circuit of input
ICSO1 buffers.
Three-state Vee — 4 D2 E 2.12 |0.114 (2.42 10.097
output
buffer with | E 5 5 B 1. ) 192 222
pull-up D
oz1U GN ZmA
Three-state V — 4 D2 E 212 (0.114 |2.42 0.097
output ce 2mA
buffer with | E 5 D 192 222
pull-down D
0z1D GND
Open-drain Vee — 3 D2 {toi) 1K) |(toztt [(Kz)
output b o 192 |— (222 |0.097
buffer with
pull-up —od >
ODN1U GN 2 mA
TTL-level |Refer to equivalent |{— 4 D2 E 212 0.1142.42 |0.097
I/O buffer  circuit of three-state 2 mA D 1.92 222
with pull-up joutput. &7
ITO1U Refer to equivalent 5 0.53 |0.16 [1.19 [0.14
circuit of input
buffers.
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+ Qutputs and bidirectional buffers (Igf, =2 mA) (cont)

Delay
Macro toih (NS)  |topy (NS)
Function Clamp
and Equiv. Level Sym- |In- Out-
Macro Gate when bol |put [put
Name Equiv. Circuit Count |LV |Open |Symbol No. (Name |Name |ty (K |tom |Kni
TTL-evel |Refer to equivalent |— 4 D2 E 212 10.114{2.42 10.097
I/0 buffer  |circuit of three-state > mA D 1.92 2.22
with output.
pull-down
Refer to equivalent 5 0.53 j0.16 {1.19 [0.14
ITO1D circuit of input
buffers.
CMOS- Refer to equivalent |— 4 D2 E 212 j0.114 |2.42 |0.097
level /O [circuit of three-state > mA D 1.92 2.22
buffer with |output.
pull-up
Refer to equivalent 5 0.65 [0.17 (0.82 (0.14
ICO1U circuit of input
buffers.
CMOS- Refer to equivalent |— 4 D2 E 212 10.114 [2.42 10.097
level VO [circuit of three-state > mA D 1.92 2.22
buffer with |output.
pull-down
Refer to equivalent 5 0.65 |0.17 |0.82 |0.14
ICO1D circuit of input
buffers.
TTL-level |Refer to equivalent |— 4 D2 E 2.12 |0.114 [2.42 10.097
Schmitt-  |circuit of three-state 2 mA D 1.92 2.22
trigger /0 |output.
buffer with
pull-up Refer to equivalent 5 0.83 |0.22 |1.57 {0.27
circuit of input
ITSO1U  ibuffers.
TTL-level |Refer to equivalent |— 4 D2 E 212 |0.114|2.42 10.097
Schmitt-  |circuit of three-state 2 D 1.92 2.22
. mA
trigger [/O  joutput.
buffer with
pull-down |Refer to equivalent 5 0.83 |0.22 |1.57 {0.27
circuit of input
ITSO1D  |buffers.
CMOS- Refer to equivalent |— 4 D2 E 2.12 |0.114|2.42 10.097
level circuit of three-state D 1.92 222
Schmitt-  [output. 2 mA
trigger 110
buffer with |Refer to equivalent 5 0.96 {026 [1.34 |0.26
pull-up circuit of input
ICSO1U  |buffers.
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« Outputs and bidirectional buffers (Ig =2 mA) (cont)

Delay

Macro tpih (NS) tohi (NS)
Function Clamp
and Equiv. Level Sym- |In- Out-
Macro Gate when bol |put |put
Name Equiv. Circuit Count |LV {Open [Symbol No. |[Name |Name |ty |Kin (o |Kni
CMOS- Refer to equivalent |— 4 D2 E 2.42 10.114(2.42 |0.097
level circuit of three-state D 1.92 222
Schmitt-  |output. 2mA
trigger /0
buffer with |Refer to equivalent 5 0.96 |0.26 |1.34 |0.26
pull-down  |circuit of input

buffers.
ICSO1D

Note: Propagation delay constant from anable terminals (E) as three-state output responds t0 tyn — toz OF tozh, and ton) — tohz
ortoz).

« QOutputs and bidirectional buffers (Igy, = 8 mA)

Delay
Macro toih (NS)  |tpni (NS)
Function Ciamp
and Equiv. Level Sym- |In- Out-
Macro Gate when bol put  |put
Name Equiv. Circuit Count |LV |Open |Symbol No. |Name [Name (to (K |ton |Kni
Totempole Vee — 3 D1 1.93 [0.027(1.29 10.047
output
oT3 —Do| — >0
8 mA
GND
Three-state Voo — 4 D1 E 2.13 |0.02711.49 |0.047
output E $
0z3 D{j@ 5 8 mA D 1.93 1.29
GND
Open-drain Vee - 3 D1 (tolz) |(Kiz) [{toz) |(Kz)
output 193 |— 129 10.047
D
ODN3 N 8 mA
GN
TTL-level |Refer to equivalent |— 4 D2 E 2.13 |0.027|1.49 |0.047
IfO buffer | circuit of three-state 8 mA D 1.93 1.29
output.
ITO3 Refer to equivalent 5 0.53 {0.16 |1.19 {0.14
circuit of input
buffers.
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« Qutputs and bidirectional buffers (Io = 8 mA) (cont)

Delay
Macro toih (NS)  |toni (NS)
Function Clamp
and Equiv. Level Sym- |In- Out-
Macro Gate when bol put put
Name Equiv. Circuit Count |LV |Open |Symbol No. |Name |Name |ty |Kin (tom |Kni
CMOS- Refer to equivalent |[— 4 D2 E 2.13 10.027(1.49 {0.047
level /O |circuit of three-state 8 mA D 1.93 1.29
buffer output.
; —
ICO3 Refer to equivalent 5 0.65 (0.17 (0.82 |0.14
circuit of input
buffers.
TTL-level |Refer to equivalent |— 4 D2 E 2.13 |0.027|1.49 [0.047
I/O buffer  |circuit of three-state 8 mA D 1.93 1.29
with output.
Schmitt- —0
trigger Refer to equivalent 5 0.83 [0.22 [1.57 [0.27
circuit of input
ITSO3 buffers.
CMOS- Refer to equivalent |— 4 D2 E 2.13 [0.027{1.49 {0.047
level /0 |circuit of three-state 8 mA D 1.93 1.29
buffer with |output.
Schmitt- —
trigger Refer to equivalent 5 0.96 |0.26 [1.34 |0.26
circuit of input
ICSO3 buffers.
Three-state Vee - 4 D2 E 213 |0.02711.49 |0.047
output b,
buffer with | E 5 } 1. D 193 129
pull-up D
073y GN g mh
Three-state Vee — 4 D2 E 2.13 {0.027(1.49 |0.047
output 8 mA
bufer with | E 5 | D 193 129
pull-down D
0z3D GND
Open-drain Vece - 3 D2 (o) |Kip) |(toz) {(Ka)
output b . 1.93 |— [1.29 |0.047
buffer with @
pull-up — Dol -
ODN3U GN 8 mA
TTL-evel |Referto equivalent (— 4 D2 E 2.13 10.027|1.49 |0.047
110 buffer |circuit of three-state 8 mA D 1.93 1.29
with pull-up [output.
, —0
ITO3U Refer to equivalent 5 0.53 {0.16 |1.19 |0.14
circuit of input
buffers.

10
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« Outputs and bidirectional buffers (Igp, = 8 mA) (cont)

Delay
Macro toih (NS)  iton (NS)
Function Clamp
and Equiv. Level Sym- |in- Out-
Macro Gate when bol |put |put
Name Equiv. Circuit Count |LV |Open |Symbol No. |Name |Name [ty |Kin |toni |Kni
TTL-level |Refer to equivalent |— 4 D2 E 2.13 10.027 [1.49 ]0.047
I/0 buffer  |circuit of three-state 8 mA D 1.93 1.29
with output.
pull-down -
Refer to equivalent 5 0.53 [0.16 |1.19 10.14
ITO3D circuit of input
buffers.
CMOS- Refer to equivalent |— 4 D2 E 2.13 10.027(1.49_|0.047
level /O |circuit of three-state 8 mA D 1.93 1.29
buffer with |output.
pull-up —J
Refer to equivalent 5 0.65 [0.17 (0.82 |0.14
ICO3U circuit of input
buffers.
CMOS- Refer to equivalent |— 4 D2 E 2143 ]0.027 [1.49 10.047
level /O |circuit of three-state =1 smAl D 1.93 1.29
buffer with |output.
pull-down -
Refer to equivalent 5 0.65 |0.17 {0.82 (0.14
ICO3D circuit of input
buffers.
TTL-level |Referto equivalent |— 4 D2 E 2.13 [0.027 (1.49 |0.047
Schmitt-  |circuit of three-state 8 mA D 1.93 1.29
trigger VO |output.
buffer with %‘»{—D
pull-up Refer to equivalent 5 0.83 |0.22 [1.57 10.27
circuit of input ————J
{TSO3U  {buffers.
TTL-level |Refer to equivalent |— 4 D2 E 2.13 10.027 [1.49 ;0.047
Schmitt-  |circuit of three-state 8 mA D 1.93 1.29
trigger /O joutput.
buffer with {1
pull-down |Refer to equivalent 5 0.83 {0.22 {1.57 [0.27
circuit of input
ITSO3D  |buffers.
CMOS- Refer to equivalent |— 4 D2 E 213 10.027{1.49 |0.047
level circuit of three-state 8 mA D 1.93 1.29
Schmitt-  |output. m
trigger /O -]
buffer with |Refer to equivalent 5 0.96 |0.26 |1.34 10.26
pull-up circuit of input
ICSO3U  |buffers.

11
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+ Outputs and bidirectional buffers (I = 8 mA) (cont)

Delay

Macro toin (NS) | top (NS)
Function Clamp
and Equiv. Level Sym- |In- Out-
Macro Gate when bol put  |put
Name Equiv. Circuit Count |LV [Open |Symbol No. |Name [Name (tyn (Kin |ton |Kni
CMOS- Refer to equivalent |— 4 D2 E 2.13 [0.027{1.49 [0.047
level circuit of three-state D 1.93 1.29
Schmitt-  |output. 8 mA
trigger /O
buffer with |Refer to equivalent 5 0.96 [0.26 (1.34 |0.26
pull-down |circuit of input

buffers.
ICSO3D

Note:  Propagation delay constant from anable terminals (E) as three-state output responds 10 ty, — tyjz O tozn, and top — ton;
Or tog-

+ GND noise reduction buffers (Igy, = 8 mA)

Delay
Macro toin (NS) |ty (0S)
Function Clamp
and Equiv. Level Sym- |In- Out-
Macro Gate when bol put  |put
Name Equiv. Circuit Count |LV [Open |Symbol No. |Name |Name |ty |Kin [ton |Kn
Totempole Vce - |2 D1 2.92 (0.035{5.37 {0.051
output
OT3R %D —VmA_D
GND
Three-state Vce — 4 D1 E 2.35 0.037}3.84 |0.054
output E %
OZ3R Di@: 6 8 mA D 2.15 3.64
GND
Open-drain Vee - 2 D1 {tolz) |(Ki2) |toz)) |(Kat)
output 292 |[— (537 |0.051
ODN3R — o @
8 mA
GN

TTL-level |Refer to equivalent |— 4 D2 E 2.35 |0.037|3.84 |0.054
I/O buffer | circuit of three-state 8 mA D 2.15 3.64

output. b
ITO3R  |Refer to equivalent 6 4 0.53 10.16 {1.19 [0.14

circuit of input

buffers.

12
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+ GND noise reduction buffers (I, = 8 mA) (cont)

Delay
Macro toin (0S)  |tphi (NS)
Function Clamp
and Equiv. Level Sym- |In- Out-
Macro Gate when bol |put |put
Name Equiv. Circuit Count LV |Open |Symbol No. |Name |Name |ton, |Kih [tont |Kni
CMOS- Refer to equivalent |~ 4 D2 E 2.35 10.037|3.84 |0.054
level /O |circuit of three-state 8mA D 2.15 3.64
buffer output. Iﬁ "
—O
ICO3R Refer to equivalent 6 % 0.65 [0.17 [0.82 |0.14
circuit of input
buffers.
TTL-level |Refer to equivalent |— 4 D2 E 2.35 |0.037(3.84 10.054
IO buffer |circuit of three-state 8 mA D 2.15 3.64
with output. b
Schmitt- —O
trigger Refer to equivalent 6 ‘ﬂ 0.83 |0.22 [1.57 10.27
circuit of input
ITSO3R  |buffers.
CMOS- Refer to equivalent |— 4 D2 E 2.35 10.037 [3.84 |0.054
level /O |circuit of three-state 8 mA D 2.15 3.64
buffer with  [output. »
Schmitt- —
trigger Refer to equivalent 6 4@“ 0.96 |0.26 [1.34 |0.26
circuit of input
ICSO3R  |buffers.
Three-state Vee - 4 D2 E 2.35 |0.037|3.84 ]0.054
output
oufferwith | £ 5 6 E : D 2.5 364
L 4 . .
pull-up D
OZ3RU GN 8 mA
Three-state Vee - 4 Py D2 E 2.35 (0.03713.84 [0.054
output m
buffer with | E 6 - D 215 364
pull-down D o
0Z3RD GND ——
Open-drain Vee — 2 D2 ttoiz) 1Ki) |toz) |(K2)
output b, 292 |— |5.37 {0.051
buffer with @ %
pull-up — Dol -
ODN3RU GN 8 mA
TTL-level {Refer to equivalent {— 4 D2 E 2.35 10.037 [3.84_|0.054
I/O buffer |circuit of three-state 8 mA D 2.15 3.64
with pull-up {output. b 2
—
ITO3RU  |Refer to equivalent 6 4 0.53 [0.16 |1.19 |0.14
circuit of input
buffers.

13
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* GND noise reduction buffers (Igy, = 8 mA) (cont)

Delay
Macro toih (ns) tonl (ns)
Function Clamp
and Equiv. Level Sym- |In- Out-
Macro Gate when bol put  |put
Name Equiv. Circuit Count |LV [Open |Symbol No. |Name |Name |ty Ky |ton [Kni
TTL-level |Refer to equivalent |— 4 D2 E 235 10.037(3.84 |0.054
IO buffer  |circuit of three-state D 215 3.64
with output. 8 mA
pull-down
Refer to equivalent 6 4 0.53 [0.16 [1.19 |0.14
ITO3RD  jcircuit of input
buffers.
CMOS- Refer to equivalent |— 4 D2 E 235 [0.037|3.84 |0.054
level /O |circuit of three-state 8 mA D 215 3.64
buffer with {output. b Q
pull-up
Refer to equivalent 6 4 0.65 |0.17 10.82 |0.14
ICO3RU |circuit of input
buffers.
CMOS- Refer to equivalent |— 4 D2 E 2.35 [0.037|3.84 {0.054
level /O |circuit of three-state 8 mA D 2.15 3.64
buffer with |output. b
pull-down
Refer to equivalent 6 4 0.65 [0.17 |0.82 |0.14
ICO3RD  |circuit of input
buffers.
TTL-level |Refer to equivalent |— 4 D2 E 2.35 |0.037|3.84 0.054
Schmitt-  [circuit of three-state 8 mA D 215 3.64
trigger /O |output. b Q
buffer with
pull-up Refer to equivalent 6 4471 0.83 |{0.22 {1.57 |0.27
cireuit of input
ITSO3RU  |buffers.
TTL-level |Referto equivalent |— 4 D2 E 2.35 10.037|3.84 |0.054
Schmitt-  |circuit of three-state 8 mA D 215 3.64
trigger /O |output. b
buffer with
pull-down |Refer to equivalent 6 45“ 0.83 |0.22 {1.57 {0.27
circuit of input
ITSO3RD  |buffers.
CMOS- Refer to equivalent |— 4 D2 E 235 [0.037(3.84 {0.054
Igvel circuit of three-state 8 mA D 215 3.64
chmitt-  |output. Q
trigger /0 P b
buffer with  {Refer to equivalent 6 ‘Q“ 096 (0.26 (1.34 |0.26
pull-up circuit of input
ICSO3RU {buffers.
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HG62G Series

+ GND noise reduction buffers (In; = 8 mA) (cont)

Delay

Macro toih (NS) | topy (NS)
Function Clamp
and Equiv. Level Sym- |In- Out-
Macro Gate when bol put  |put
Name Equiv. Circuit Count |LV [Open |Symbol No. |Name |Name \to, |Kin |tont [Kni
CMOS- Refer to equivalent |— 4 D2 E 2.35 |0.037(3.84 10.054
level circuit of three-state D 2.15 3.64
Schmitt-  |output. 8 mA
trigger /0 b o
buffer with |Refer to equivalent 6 ‘@4 0.96 (0.26 {1.34 |0.26
pull-down  |circuit of input w‘

buffers.
ICSO3RD

Note:  Propagation delay constant from anable terminals (E) as three-state output responds to tgn — to1z O tozn, and top — top;
or tgz)

« Outputs and bidirectional buffers (I, = 12 mA)

Delay
Macro toih (NS)  [ton (NS)
Function Clamp
and Equiv. Level Sym- |In- Out-
Macro Gate when bol put  |put
Name Equiv. Circuit Count |LV |Open (Symbol No. |Name |Name (to, Ky [tom |Kni
Totempole Vee — 5 D1 1.92 10.022/1.56 |0.032
output
oT4 —4>°—D >0
12 mA
GND
Three-state Vce — 5 D1 E 2.12 |0.022|1.76 {0.032
output E $—
—0
0z4 Dﬁ: 6 T2 mA D 1.92 1.56
GND
Open-drain Vce — 5 D1 gt%é) {Ki) gtoszg gKép2
output . — . .03
ODN4 ol _W'D
12 mA
GN
TTL-evel |Referto equivalent |— 5 D2 E 2,12 10.022|1.76 |0.032
/0 buffer | circuit of three-state 12 mA D 1.92 1.56
output.
: —O
ITO4 Refer to equivalent 6 0.53 |0.16 |1.19 0.14
circuit of input
buffers.
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HG62G Series

» Outputs and bidirectional buffers (Igg, = 12 mA) (cont)

Delay
Macro toin (NS) toni (nS)
Function Clamp
and Equiv. Level Sym- |In- Out-
Macro Gate when bol put  {put
Name Equiv. Circuit Count [LV |Open (Symbol No. |Name |[Name (to, |Kin [ton |Kni
CMOS- Refer to equivalent |— 5 D2 E 2.12 10.022|1.76 |0.032
level /O |circuit of three-state 12 mA D 1.92 1.56
buffer output.
; —0
ICO4 Refer to equivalent 6 0.65 [0.17 (0.82 [0.14
circuit of input
buffers.
TTL-level |Refer to equivalent |— 5 D2 E 2.12 10.022|1.76 10.032
/O buffer  |circuit of three-state 12 mA D 1.92 15
with output.
Schmitt- —
trigger Refer to equivalent 6 0.83 (022 [1.57 (0.27
circuit of input
ITSO4 buffers.
CMOS- Refer to equivalent |— 5 D2 E 2.12 10.022{1.76 |0.032
level /O |circuit of three-state 12 mA D 1.92 1.56
buffer with |output.
Schmitt- —
trigger Refer to equivalent 6 0.96 (0.26 [1.34 (0.26
circuit of input
ICSO4 buffers.
Three-state Vee — 5 D2 E 2.12 10.022|1.76 |0.032
output E b,
buffer with 6 $§_D D 192 156
pull-up D
0z4U GN 12 mA
Three-state Vee - 5 D2 E 2.12 10.022{1.76 ,0.032
output 12mA
buffer with | E 6 - D 192 1.56
pull-down D
0z4D GND —
Open-drain Vee - |5 D2 (o) {Kiz) |(toz) |(Ka)
output b 192 |— |1.56 |0.032
buffer with E % |
pull-up — o]
ODN4U GN 12 mA
TTL-level |Referto equivalent |— 5 D2 E 212 |0.022(1.76 10.032
I/ buffer  |circuit of three-state 12 mA D 1.92 1.56
with pull-up {output.
—0
ITO4U Refer to equivalent 6 0.53 |0.16 |1.19 |0.14
circuit of input
buffers.
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HG62G Series

+ QOutputs and bidirectional buffers (I, = 12 mA) (cont)

Delay
Macro toih (0S)  [tont (NS)
Function Clamp
and Equiv. Level Sym- |in- Out-
Macro Gate when bol put |put
Name Equiv. Circuit Count |LV |Open {Symbol No. |Name |Name ity K [ton [Kni
TTL-evel |Referto equivalent |— 5 D2 E 212 10.022(1.76 |0.032
I/O buffer  |circuit of three-state 12 mA D 1.92 1.56
with output.
pull-down O
Refer to equivalent 6 0.53 |0.16 (1.1 |0.14
[TO4D circuit of input
buffers.
CMOS- Refer to equivalent |— 5 D2 E 2.12 [0.022|1.76_10.032
level /O |circuit of three-state 12 mA D 1.92 1.56
buffer with {output.
pull-up —
Refer to equivalent 6 0.65 (0.17 |0.82 |0.14
1C04U circuit of input
buffers.
CMOS- Refer to equivalent |— 5 D2 E 212 |0.02211.76 [0.032
level /O |circuit of three-state 12 mA D 1.92 1.56
buffer with |output.
pull-down -
Refer to equivalent 6 0.65 {0.17 ;0.82 |0.14
ICO4D circuit of input
buffers.
TTL-level |Refer to equivalent |— 5 D2 E 212 10.0221.76 {0.032
Schmitt-  [circuit of three-state 12 mA D 1.92 1.56
trigger /O foutput. g
buffer with ]
puli-up Refer to equivalent 6 0.83 |0.22 |1.57 |0.27
circuit of input
ITSO4U  |buffers.
TTi-level |Referto equivalent |— 5 D2 E 2.12 10.022(1.76 10.032
Schmitt-  |circuit of three-state 12 mA D 1.92 1.5
trigger 110 |output.
buffer with —
pull-down | Refer to equivalent 6 0.83 |0.22 |1.57 |0.27
circuit of input
ITSO4D | buffers.
CMOS- Refer to equivalent ' |— 5 D2 E 2.12 [0.022{1.76 |0.032
level circuit of three-state 12 mA D 1.92 1.5
Schmitt-  |output.
trigger /O -
buffer with |Refer to equivalent 6 0.96 |0.26 |1.34 |0.26
pull-up circuit of input
ICSO4U  |buffers.
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HG62G Series

+ Outputs and bidirectional buffers (Ig; = 12 mA) (cont)

Delay

Macro toih (ns) tonl (ns)
Function Clamp
and Equiv. Level Sym- |In- Out-
Macro Gate when bol [put |put
Name Equiv. Circuit Count |LV |Open |Symbol No. |Name |Name ity |Kin |tom |Kni
CMOS- Refer to equivalent {— 5 D2 E 2.12 10.022{1.76 10.032
level circuit of three-state D 1.92 1.56
Schmitt-  |output. 12 mA
trigger /O
buffer with |Refer to equivalent 6 O 0.96 [0.26 [1.34 |0.26
pull-down |circuit of input

buffers.
ICS04D

Note: Propagation delay constant from anable terminals (E) as three-state output responds o ton — tojz OF tozn, @nd ton — tohz
or toz|.

+ Outputs and bidirectional buffers (Io = 12 mA high speed buffer)

Delay
Macro tplh (ns) tphl (ns)
Function Clamp
and Equiv. Level Sym- |In- Out-
Macro Gate when bol put |put
Name Equiv. Circuit Count LV [Open |Symbol No. {Name |Name |ty |Kih iton |Knl
Totempole Vee — 5 D1 1.05 10.016/0.60 |0.023
output
OT4H —o-] ‘W—D
12 mA
GND
Three-state Vee — 5 D1 E 1.25 10.0160.80 {0.023
OUtpUt E %
—
0Z4H Di’@ 6 T2 mA D 1.05 0.60
GND
Open-drain Vee - 5 D1 (tolz) |(Kiz) |(toz) |(Kz)
output 1.05 |— |0.60 {0.023
ODN4H e _@”—D
12 mA
GN
TTL-level |Refer to equivalent |— 5 D2 E 1.25 10.016]0.80 10.023
I/O buffer  |circuit of three-state 12 mA D 1.05 0.60
output.
—
ITO4H Refer to equivalent 6 0.53 |0.16 |1.19 |0.14
circuit of input
buffers.
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HG62G Series

* Outputs and bidirectional buffers (I, = 12 mA high speed buffer) (cont)

Delay
Macro toih (nS) tonl (nS)
Function Clamp
and Equiv. Level Sym- |In- Out-
Macro Gate when bol put |put
Name Equiv. Circuit Count (LV (Open |Symbol No. |Name |Name (ty, (K itom |Kni
CMOS- Refer to equivalent |— 5 D2 E 1.25 10.016]0.80 |0.023
level /O |circuit of three-state 12 mA D 1.05 0.60
buffer output.
—
ICO4H Refer to equivalent 6 0.65 (0.17 (0.82 |0.14
circuit of input
buffers.
TTL-level |Refer to equivalent |— 5 D2 E 0.0160.80 |0.023
I/O buffer  jcircuit of three-state 12 D 0.60
. mA
with output.
Schmitt- —
trigger Refer to equivalent 6 0.83 {0.22 {1.57 |0.27
circuit of input
ITSO4H  |buffers.
CMOS- Refer to equivalent {— 5 D2 E 1.25 10.016]0.80 [0.023
level /O |circuit of three-state 12 mA D 1.05 0.60
buffer with |output.
Schmitt-
trigger Refer to equivalent 6 0.96 1026 {1.34 |0.26
circuit of input
ICSO4H | buffers.
Three-state Vee — 5 D2 E 1.25 10.016|0.80 |0.023
output E b,
buffer with 6 :J/\ %_D D 1.05 0.60
pull-up D
0Z4HU GN 12 mA
Three-state Vee — 5 D2 E 1.25 {0.016{0.80 0.023
output 12mA
buffer with | E 6 D 105 0.60
pull-down D
0Z4HD GND
Open-drain Vce - 5 D2 (o) |(Kz) |(toz) |(KzD)
output b, 1.05 (— 0.60 |0.023
buffer with @ %
pull-up — o]
ODN4HU |  GN 12 mA
TTL-level |Refer to equivalent |— 5 D2 E 1.25 10.016(0.80 [0.023
IO buffer  |circuit of three-state 12 mA D 1.05 0.60
with pull-up [output.
ITO4HU  |Refer to equivalent 6 0.53 j0.16 |1.19 |0.14
circuit of input
buffers.
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HG62G Series

« Qutputs and bidirectional buffers (Igp. = 12 mA high speed buffer) (cont)

Delay
Macro toin (0S)  |topy (NS)
Function Clamp
and Equiv. Level Sym- |in- Out-
Macro Gate when bol |put |put
Name Equiv. Circuit Count (LV |Open |Symbol No. |Name |Name ity (K |ton [Kni
TTL-level |Referto equivalent |— 5 D2 E 1.25 10.0160.80 {0.023
1/O buffer |circuit of three-state 12 mA D 1.05 0.60
with output.
pull-down
Refer to equivalent 6 0.53 |0.16 {1.19 |0.14
[TO4HD  |circuit of input
buffers.
CMOS- Refer to equivalent |— 5 D2 E 1.25 |0.016]0.80 [0.023
level YO Icircuit of three-state 12 mA D 1.05 0.60
buffer with |output.
pull-up
Refer to equivalent 6 0.65 |0.17 (0.82 |0.14
ICO4HU  |circuit of input
buffers.
CMOS- Refer to equivalent |— 5 D2 E 1.25 10.01610.80 |0.023
level VO |circuit of three-state 12 mA D 1.05 0.60
buffer with joutput.
pull-down
Refer to equivalent 6 0.65 |0.17 [0.82 {0.14
[CO4HD  |circuit of input
buffers.
TTL-evel |Referto equivalent |— 5 D2 1.25 |0.016(0.80 |0.023
Schmitt-  |circuit of three-state = 12 mA| 1.05 0.60
trigger /O |output. H
buffer with
pul-up Refer to equivalent 6 0.83 {0.22 [1.57 |0.27
circuit of input
ITSO4HU  |buffers.
TTL-level |Refer to equivalent |— 5 D2 1.25 10.01610.80 {0.023
Schmitt-  |circuit of three-state 12 mA 1.05 0.60
trigger /O  |output.
buffer with
pull-down |Refer to equivalent 6 0.83 [0.22 |1.57 |0.27
circuit of input
ITSO4HD |buffers.
CMOS- Refer to equivalent |— 5 D2 1.25 10.01610.80 [0.023
level circuit of three-state 12 mA 1.05 0.60
Schmitt--  |output.
trigger 10
buffer with |Refer to equivalent 6 0.96 {0.26 [1.34 |0.26
pull-up circuit of input
ICSO4HU  |buffers.
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HG62G Series

+ Outputs and bidirectional buffers (I, = 12 mA high speed buffer) (cont)

Delay
Macro ton (0S)  |toni (NS)
Function Clamp
and Equiv. Level Sym- |in- Out-
Macro Gate when bol put  |put
Name Equiv. Circuit Count |LV |Open |Symbol No. [Name |Name |ty |Kih [ton |Kn
CMOS- Refer to equivalent {— 5 D2 1.25 |0.016{0.80 |0.023
level circuit of three-state 1.05 0.60
Schmitt-  |output. 12 mA
trigger 1/O -
buffer with | Refer to equivalent 6 0.96 [0.26 |1.34 [0.26
pull-down |circuit of input
buffers.
ICSO4HD
Note:  Propagation delay constant from anable terminals (E) as three-state output responds 10 to, — tojz Of tozh, @nd top; — ton;
or toz)-
* GND noise reduction buffers (Ig, = 12 mA)
Delay
Macro toih (NS) | topi (NS)
Function Clamp
and Equiv. Level Sym- |(in- Out-
Macro Gate when bol |put |put
Name Equiv. Circuit Count |LV {Open |Symbol No. |Name |Name |ty |(Kih |tom |Kni
Totempole Vce - 2 D1 3.22 10.029|6.56 |0.043
output
OT4R ‘Do—[: >0
12 mA
GND
Three-state Vce — 4 D1 E 2.36 ]0.031|4.03 ;0.046
output E
—T—E >t
0Z4R Dﬁ 6 12 mA D 2.16 3.83
GND
Open-drain Vee - 2 D1 (toi) |(Ki) |(toz) |(Ka)
output 322 |— |6.56 (0.043
ODN4R ol 4@“‘3
12 mA
GN
TTL-level |Refer to equivalent | — 4 D2 E 2.36 |0.031]4.03 |0.046
IO buffer  |circuit of three-state 12 mA D 216 3.83
output. b
- —]
ITO4R Refer to equivalent 6 4 0.53 10.16 {1.19 |0.14
circuit of input
buffers.
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HG62G Series

» GND noise reduction buffers (Ig;, = 12 mA) (cont)

Delay
Macro tolh (ns) tonl (ns)
Function Clamp
and Equiv. Level Sym- |(In- Out-
Macro Gate when bol put |put
Name Equiv. Circuit Count |LV {Open |Symbol No. |Name |Name |ty Kin |ton |Kni
CMOS- Refer to equivalent | — 4 D2 E 2.36 {0.031|4.03 |0.046
level /O [circuit of three-state 12 mA D 2.16 3.83
buffer output. b
—
ICO4R  |Refer to equivalent 6 4 0.65 |0.17 {0.82 |0.14
circuit of input
buffers.
TTL-evel |Referto equivalent |— 4 D2 E 2.36 ]0.0314.03 10.046
IO buffer | circuit of three-state D 2.16 3.83
with output. 2 mA
Schmitt- —0
figger |Refer to equivalent 6 4@“ 0.83 (022 |157 |027
circuit of input
ITSO4R | buffers.
CMOS- Refer to equivalent |— 4 D2 E 2.36 {0.031|4.03 |0.046
level VO  |circuit of three-state 12 mA D 2.16 3.83
buffer with |output. b
Schmit- —
trigger Refer to equivalent 6 ‘Q“ 0.96 (026 [1.34 [0.26
circuit of input
ICSO4R  |buffers.
Three-state Vee — 4 D2 E 2.36 10.031|4.03 |0.046
output E b,
buffer with 6 o D 2.16 3.83
pull-up D A
0Z4RU GN 12m
Three-state Vcc—1 — 4 A D2 E 2.36 {0.03114.03 |0.046
output
buffer with | E 6 - D 2.16 3.83
pull-down D o
OZ4RD GND
Open-drain | Vge - |2 D2 (toir) |(Kiz) (o) |(Kz)
output b, 3.22 |— |6.56 |0.043
buffer with @ %_D
pull-up —Dof
ODN4RU GN 12 mA
TTL-level |Refer to equivalent |— 4 D2 E 2.36 |0.031[4.03 |0.046
IO buffer |circuit of three-state 12 mA D 2.16 3.83
with pull-up |output. b 2
—
ITO4RU  |Refer to equivalent 6 4 053 10.16 |1.19 |0.14
circuit of input
buffers.
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HG62G Series

* GND noise reduction buffers (Ig. = 12 mA) (cont)

Delay
Macro toih (NS) |t (NS)
Function Clamp
and Equiv. Level Sym- |In- Out-
Macro Gate when bol |put |put
Name Equiv. Circuit Count LV |Open |Symbol No. |Name |[Name [ty |Kih iton |Kni
TTL-level |Refer to equivalent |— 4 D2 E 2.36 10.031(4.03 |0.046
I/0 buffer  |circuit of three-state 12 mA D 2.16 3.83
with output. b
pull-down O
Refer to equivalent 6 4 053 [0.16 |1.19 |0.14
ITO4RD  |circuit of input
buffers.
CMOS- Refer to equivalent |— 4 D2 E 2.36 |0.031[4.03 |0.046
level /O |circuit of three-state 12 mA D 2.16 3.83
buffer with |output. b Q
pull-up —
Refer to equivalent 6 4 0.65 |0.17 |0.82 [0.14
ICO4RU  |circuit of input
buffers.
CMOS- Refer to equivalent |— 4 D2 E 2.36 {0.031(4.03 _[0.046
level /O |circuit of three-state 12 mA D 2.16 383
buffer with | output. b
pull-down -
Refer to equivalent 6 4 0.65 {0.17 |0.82 |0.14
ICO4RD  |circuit of input
buffers.
TTL-level |Refer to equivalent {— 4 D2 E 2.36 0.031{4.03 |0.046
Schmitt-  |circuit of three-state 12 mA D 2.16 3.83
trigger /O |output. b 9
buffer with —J
pull-up Refer to equivalent 6 ‘g“ 0.83 [0.22 {1.57 |0.27
circuit of input
ITSO4RU . |buffers.
TTL-level |Refer to equivalent |— 4 D2 E 2.36_|0.031[4.03 |0.046
Schmitt-  [circuit of three-state D 2.16 3.83
trigger /O  |output. 2 mA
buffer with —O
pull-down |Refer to equivalent 6 4@"‘ 0.83 (0.22 |1.57 [0.27
circuit of input
ITSO4RD |buffers.
CMOS- Refer to equivalent |— 4 D2 E 2.36 {0.031(4.03 |0.046
level circuit of three-state 12 mA D 2.16 3.83
Schmitt-  |output. b Q
trigger 10 P —0
buffer with |Refer to equivalent 6 4@“ 0.96 [0.26 134 |0.26
pull-up circuit of input
ICSO4RU ibuffers.
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HG62G Series

+ GND noise reduction buffers (I, = 12 mA) (cont)

Delay

Macro toin (NS) toni (nS)
Function Clamp
and Equiv. Level Sym- |In- Out-
Macro Gate when bol |put |put
Name Equiv. Circuit Count |LV |Open |Symbol No. |Name |Name |ty |Kin [tonl |Kni
CMOS- Refer to equivalent |— 4 D2 E 2.36 |0.031(4.03 ;0.046
level circuit of three-state D 2.16 3.83
Schmitt-  |output. 12 mA
trigger 11O P __C]
bufter with |Refer to equivalent 6 ‘@4 0.96 (0.26 [1.34 (0.26
puli-down |circuit of input ~‘

buffers.
ICSO4RD

Note: Propagation delay constant from anable terminals (E) as three-state output responds to to, — toiz O tozh, and toh — tohz
or toz)-

» Outputs and bidirectional buffers (Iny, = 24 mA)

Delay
Macro tolh (ns) tonl (ns)
Function Clamp
and Equiv. Level Sym- |In- Out-
Macro Gate when bol put |put
Name Equiv. Circuit Count |LV |Open |Symbol No. |Name |Name {ton Kin |ton |Khi
Totempole Vee — 5 D1 1.05 |0.0160.60 |0.023
output
0TS —{>°‘D >0
24 mA
GND
Three-state Vee — 5 D1 E 1.25 |0.01610.80 {0.023
output E
0z5 DE 6 EZ . A(—D D 1.05 0.60
GND
Open-drain Vee - |5 D1 (tor) |{(Kiz) [(toz) |(Kg)
output 105 |— ]0.60 {0.023
——@}—D
ODNS el 24 mA
GN
TTL-level |Refer to equivalent |— 5 D2 E 1.25 [0.016(0.80 ]0.023
IO buffer |circuit of three-state 24 mA D 1.05 0.60
output.
—
ITO5 Refer to equivalent 6 0.53 |0.16 |1.19 |0.14
circuit of input
buffers.
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HG62G Series

+ Outputs and bidirectional buffers (Ip;, = 24 mA) (cont)

Delay
Macro tpin {nS) toni (nS)
Function Clamp
and Equiv. Level Sym- |In- Out-
Macro Gate when bol put |put
Name Equiv. Circuit Count |LV |Open |Symbol No. [Name |Name ity Ky |tont |Kni
CMOS-  |Refer to equivalent |— 5 24 mA D2 E 1.25 10.016|0.80 {0.023
level /O |circuit of three-state D 1.05 0.60
buffer output. —
ICO5 Refer to equivalent 6 0.65 (0.17 {0.82 |0.14
circuit of input
buffers.
TTL-level |Refer fo equivalent |— 5 D2 E 1.25 0.0160.80 10.023
I/O buffer  |circuit of three-state 24 mA D 1.05 0.60
with output.
Schmit- —
trigger Refer to equivalent 6 0.83 [0.22 {1.57 |0.27
circuit of input
ITSO5 buffers.
CMOS- Refer to equivalent |— 5 D2 E 1.25 |0.01610.80 10.023
level VO |circuit of three-state 24 mA D 1.05 0.60
buffer with |output.
Schmitt-
trigger Refer to equivalent 6 @— 0.96 (0.26 {1.34 |0.26
circuit of input
ICS05 buffers.
Three-state Vee - 5 D2 E 1.25 |0.0160.80 |0.023
output
butter with | E o 6 B 1 D 105 0.60
pull-up D
0zs5U GN 24 mA
Three-state Vee —_ 5 D2 E 1.25 ;0.01610.80 |0.023
output 24 mA
buffer with | E 6 - D 1.05 0.60
pull-down D
0Z5D GND
Open-drain Vee - 5 D2 (o) {(Kid) |{toz) |(Kz)
output b 1.05 |— 0.60 |0.023
buffer with ; %
pull-up —Dof
ODN5U GN 24 mA
TTL-level |Referto equivalent |— 5 D2 E 1.25 10.016(0.80 }0.023
I/0 buffer |circuit of three-state 24 mA D 1.05 0.60
with pull-up {output.
ITOSU Refer to equivalent 6 0.53 |0.16 |1.19 |0.14
circuit of input
buffers.
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HG62G Series

+ Qutputs and bidirectional buffers (I, = 24 mA) (cont)

Delay
Macro toin (nS)  {top (NS)
Function Clamp
and Equiv. Level Sym- {In- Out-
Macro Gate when bol put [put
Name Equiv. Circuit Count [LV (Open |Symbol No. (Name |Name [ty |(Kih Iton |Kni
TTL-level |Refer to equivalent |— 5 D2 E 1.25 |0.016(0.80 |0.023
I/O buffer  |circuit of three-state 3 2amA| D 1.05 0.60
with output.
pull-down —
Refer to equivalent 6 0.53 10.16 |1.19 |0.14
ITOSD circuit of input
buffers.
CMOS- Refer to equivalent |— 5 D2 E 0.0160.80 |0.023
level /O |cireuit of three-state 24 mA D 0.60
buffer with |output.
pull-up —
Refer to equivalent 6 0.65 [0.17 {0.82 (0.14
ICO5U circuit of input
buffers.
CMOS- Refer to equivalent |— 5 D2 E 1.25 10.016(0.80 {0.023
level /O |circuit of three-state o4 mA D 1.05 0.60
buffer with |output.
pull-down O
Refer to equivalent 6 0.65 10.17 |0.82 (0.14
ICO5D circuit of input
buffers.
TTL-level |Refer to equivalent |— 5 D2 1.25 10.016(0.80 |0.023
Schmitt-  |circuit of three-state 24 mA 1.05 0.60
trigger /O |output.
buffer with 3
pull-up Refer to equivalent 6 0.83 [0.22 [1.57 (0.27
circuit of input
ITSO5U  |buffers.
TTL-level |Refer to equivalent |— 5 D2 1.25 10.016(0.80 |0.023
Schmitt-  |circuit of three-state 24 mA 1.05 0.60
trigger /0 joutput.
buffer with —
pull-down  |Refer o equivalent 6 0.83 (022 [1.57 (0.27
circuit of input
ITSO5D  |buffers.
CMOS- Refer to equivalent |— 5 D2 1.25 0.0160.80 10.023
level circuit of three-state 24 mA 1.05 0.60
Schmitt-  |output.
trigger /O
buffer with |Refer to equivalent 6 0.96 |0.26 [1.34 |0.26
pull-up circuit of input
ICSO5U  |buffers.
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HG62G Series

» Outputs and bidirectional buffers (I, = 24 mA) (cont)

Delay

Macro tolh (ns) tohi (ns)
Function Clamp
and Equiv. Level Sym- |In- Out-
Macro Gate when boi |put |put
Name Equiv. Circuit Count |LV (Open |Symbol No. |Name |Name (t,, |Kin |tom |Kni
CMOS- Refer to equivalent |— 5 D2 1.25_10.0160.80 ]0.023
level circuit of three-state 1.05 0.60
Schmitt-  |output. 24 mA
trigger /0 -
buffer with |Refer to equivalent 6 0.96 10.26 |1.34 |0.26
pull-down  |cireuit of input

buffers.
ICSO5D

Note:  Propagation delay constant from anable terminals (E) as three-state output responds to toj, — toj OF tozn, and toh = tonz
or toz-

» GND noise reduction buffers (Ig). = 24 mA)

Delay
Macro toih (NS} |top (NS)
Function Clamp
and Equiv. Level Sym- |In- Out-
Macro Gate when bol put  |put
Name Equiv. Circuit Count |LV |Open |Symbol No. |Name |Name |ton |Kin Itont |Kni
Totempole Vce — 2 D1 3.06 0.01616.30 [0.037
output
OT5R 41>°{: —{>—o
24 mA
GND
Three-state Vee - 3 D1 E 2.38 [0.0174.00 |0.030
output E j_{}_
—O
0Z5R D?E;* 5 24 mA D 2.18 3.80
GND
Open-drain Vee - 2 D1 (torz) |(Kiz) |loz) |(Kzp)
output 3.06 [— 1630 |0.037
—EB>———D
ODN5R — o 24 mA
GN
TTL-level |Refer to equivalent |— 3 D2 E 238 ]0.017{4.00 |0.030
I/O buffer |circuit of three-state 24 mA D 2.18 3.80
output. b
—1
ITOSR Refer to equivalent 5 4 053 0.16 [1.19 |0.14
circuit of input
buffers.
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HG62G Series

» GND noise reduction buffers (Ig; = 24 mA) (cont)

Delay
Macro toih (N8)  [tohi (NS)
Function Clamp
and Equiv. Level Sym- |[In- Out-
Macro Gate when bol {put |put
Name Equiv. Circuit Count |LV [Open (Symbol No. IName [Name (ton Kin [tom [Kni
CMOS- Refer to equivalent [— 3 D2 E 2.38 10.017 [4.00 |0.030
level /O |circuit of three-state 24 mA D 2.18 3.80
buffer output. b
—
ICO5R Refer to equivalent 5 0.65 {0.17 (0.82 (0.14
circuit of input
buffers.
TTL-level |Refer to equivalent |— 3 D2 E 2.38 10.01714.00 [0.030
/O buffer  |circuit of three-state D 2.18 3.80
with output. 4 mA
Schitt- —1
trigger Refer to equivalent 5 4& 083 [0.22 |1.57 |0.27
circuit of input
ITSO5R  |buffers.
CMOS- Refer to equivalent |— 3 D2 E 2.38 10.0174.00 ;0.030
level /O |circuit of three-state D 2.18 3.80
buffer with [output. 4 mA
Schmitt- —0
trigger Refer to equivalent 5 4@“ 0.96 |0.26 (1.34 |0.26
circuit of input
ICSO5R  |buffers.
Three-state Vee — 3 D2 E 2.38 |0.017|4.00 {0.030
output
buffer with | E b 5 B 1 D 2.18 3.60
pull-up D
0Z5RU GN 24 mA
Three-state Vee — 3 24 A D2 |E 238 |0.017]4.00 |0.030
output m
butfer with | E 5 e D 218 3.80
puil-down D
OZ5RD GND
Open-drain | /o - | D2 (o) [Ki) [tz |(Ke)
output b 3.06 |— [6.30 |0.037
buffer with
pull-up Do @ E —
ODNSRU GN 24 mA
TTL-evel |Refer to equivalent |— 3 D2 E 2.38 10.017{4.00 |0.030
IO buffer  |circuit of three-state 24 mA D 2.18 3.80
with pull-up [output. b 2
ITOSRU  |Refer to equivalent 5 4 0.53 [0.16 {1.19 |0.14
circuit of input
buffers.
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HG62G Series

+ GND noise reduction buffers (Ig;. = 24 mA) (cont)

Delay
Macro toih (NS)  |topi (NS)
Function Clamp
and Equiv. Level Sym- |{in- Out-
Macro Gate when bol |put |put
Name Equiv. Circuit Count {LV |Open |Symbol No. |Name |Name iton K iton [Kni
TTL-level |Referto equivalent |— 3 D2 E 2.38 10.017(4.00 |0.030
I/0 buffer  |circuit of three-state 24 mA D 2.18 3.80
with output. b
pull-down
Refer to equivalent 5 4 053 [0.16 |1.19 |0.14
ITOSRD  |circuit of input
buffers.
CMOS- Refer to equivalent |— 3 D2 E 2.38 |0.017(4.00 }0.030
level /O |circuit of three-state 24 mA D 2.18 3.80
buffer with |output. b Q
pull-up
Refer to equivalent 5 q 0.65 0.17 10.82 |0.14
ICO5RU  |circuit of input _—_J
buffers.
CMOS- Refer to equivalent |— 3 D2 E 2.38 |0.017(4.00 {0.030
level /1O |circuit of three-state o4 mA D 2.18 3.80
buffer with joutput.
pull-down
Refer to equivalent 5 [o] 0.65 |0.17 |0.82 [0.14
ICO5RD |circuit of input
buffers.
TTL-level |Referto equivalent |— 3 D2 E 2.38 [0.017(4.00 |0.030
Schmitt-  |circuit of three-state 24 mA D 218 3.80
trigger /O |output. R
buffer with
pull-up Refer to equivalent 5 0.83 |0.22 |1.57 |0.27
circuit of input
ITSOSRU  |buffers.
TTL-evel |Referto equivalent |— 3 D2 E 2.38 |0.017(4.00 |0.030
Schmitt-  |circuit of three-state 24 mA D 218 3.80
trigger VO |output. b
buffer with
pull-down |Refer to equivalent 5 4@“ 0.83 |0.22 |1.57 |0.27
circuit of input
ITSO5RD |buffers.
CMOS- Refer to equivalent |— 3 D2 E 2.38 |0.017(4.00 {0.030
level circuit of three-state 4 mA D 2.18 3.80
Schmitt-  |output. b 2
trigger /O
buffer with | Refer to equivalent 5 ‘g“ 0.96 {0.26 |1.34 |0.26
pull-up circuit of input
ICSO5RU  |buffers.
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HG62G Series

+ GND noise reduction buffers (I = 24 mA) (cont)

Delay

Macro toin (NS) [ty (S)
Function Clamp
and Equiv. Level Sym- |In- Out-
Macro Gate when bol put  |put
Name Equiv. Circuit Count |LV (Open |Symbol No. |Name [Name (t;, K Itom |Kn
CMOS- Refer to equivalent |— 3 D2 E 2.38 {0.017(4.00 {0.030
level circuit of three-state D 2.18 3.80
Schmitt-  |output. 24 mA
trigger I/O b -
buffer with |Refer to equivalent 5 ‘E 0.96 |0.26 {1.34 |0.26
pull-down  |circuit of input ~‘

buffers.
ICSO5RD
Note:  Propagation delay constant from anable terminals (E) as three-state output responds to oy, — tolz OF tozh, and top — tonz

or ty1-

Power Gates

Delay
Macro tpih (1S) |tpp (NS)
Clamp

Equiv. Level
Function and Equivalent Gate when
Macro Name Circuit Count |LV Open [Symbol toih |Kih |tont |Khi
Power inverter >O— 1 2 @ : 0.18(0.30{0.30 |0.30
NAP1
Power inverter >o- 2 3 @ p. 0.1910.240.31 |0.24
NA3P
Power inverter >Oi 2 4 @ p. 0.20(0.18{0.32 |0.18
NA4P
2-input power 2 2 @ 0.16{0.30|0.20 |0.42
W L
NAP2
3-input power 3 2 @ 0.1810.30|0.22 {0.58
NAND :} :Do;
NAP3
4-input power L 4 2 @ L 0.2010.30(0.25 |0.70
NAND :} :E)o-
NAP4 o o
6-input power 5 1 @ — 0.480.30)0.85 |0.30
NAND %DO, :DO,
NAP6 —

30



HG62G Series

Power Gates (cont)

Delay
Macro toih (NS) | tppi (ns)
Clamp

Equiv. Level
Function and Equivalent Gate when
Macro Name Circuit Count |[LV Open |Symbol toih |Kih tont |Kni
8-input power p— 7 1 @ — 0.520.300.95 |0.30
RS =D
NAP8 = =
9-input power — 7 1 @ —] 0.52(0.30}0.95 |0.30
e B =
NAP9 — =
12-input power — 9 1 @ — 0.5210.30(1.28 0.30
NAND p— E}

i — s Y =

NAP-12 E} =
16-input power — 13 1 @ — 0.52|0.30|0.88 |0.42
NAND — —
were | F =D
2-input NOR j: 2 2 # j: 0.28 |0.50|0.24 |0.30
NRP2
3-input NOR EDO* 3 2 # @O‘ 0.30|0.7410.26 |0.30
NRP3
4-input NOR 4 2 # @7 0.320.98{0.28 |0.30
NRP4 §>O‘
6-input NOR 5 1 # 0.7410.300.55 |0.30
NRP6 §>“ 5\9“
8-input NOR 7 1 # 0.9010.30|0.55 {0.30
NRP8
9-input NOR 7 1 # 0.9010.30(0.55 |0.30
NRP9
12-input NOR 9 1 # 1.02 0.30|0.58 [0.30
NRP12 ? ?
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HG62G Series

Power Gates (cont)

Delay
Macro toih (ns) tohl (ns)
Clamp

Equiv. Level
Function and | Equivalent Gate when
Macro Name Circuit Count [LV Open | Symbol tomm | Kih | tohl | Kni
16-input NOR 13 1 # 1.00| 0.50{0.62 | 0.30
NRP16
Power buffer E 2 1 @ E 0.20] 0.30{ 0.38 | 0.30
ANP
Power buffer {: 3 2 @ ' 0.20{0.24| 0.34 | 0.24
AN3P
Power buffer E 3 2 @ ' 0.22| 0.18/ 0.36 | 0.18
AN4P
2-input power 2 1 @ 0.46| 0.30( 0.38 | 0.30
AND :l ) :@_
ANP2
3-input power 3 1 @ 0.50| 0.30|0.40 | 0.30
ANP3
4-input power 3 1 @ 0.58| 0.30| 0.42 | 0.30
AND % ) g : —
ANP4
2-input power 2 1 # 0.52| 0.30| 0.46 | 0.30
ORP2 z
3-input power 3 1 # 0.57| 0.30| 0.52 | 0.30
ORP3
4-input power 3 1 # g 0.64| 0.30| 0.62 | 0.30
ORP4
2-input power 4 2 # 0.37| 0.50{ 0.50 | 0.42
EORP
2-input power 4 2 # 0.37|0.50| 0.48 | 0.42
ENRP
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HG62G Series

Three-State Power Gates

Macro Delay
Function Clamp toin (NS) | tpy (NS)
and Equiv. Level |In- [Out-
Macro Equivalent Circuit and Gate when |put |put
Name Symbol Count |LV |Open |Name|Name|tq,n | Kin | tom | Kni
3-state E—mm— 2 05 |- D 0.58 |0.40]{0.44|0.38
power P 05 |- E/E 0.28 0.40
inverter 2 @
(internal) E -
NAZP
PLO
3-state E 4 2 |# D 0.50 |0.30{0.40]0.30
power Qg 2 |@ E 0.60 0.50
buffer
(internal)
ANZP l
P/
Gates
Delay
Macro toih (NS)  |tph (NS)
Clamp

Equiv. Level
Function and Equivalent Gate when
Macro Name Circuit Count |LV Open | Symbol toih |Kih 1tohi | Kni
Inverter D 1 1 @ D 0.16|0.50{0.28 | 0.50
NA1
2-input NAND _} 1 1 @ __} 0.18(0.50|0.30 | 0.76
NA2 —
3-input NAND —:>O— 2 1 @ _:>O- 0.22;0.50|0.32 | 1.08
NA3 T 1
4-input NAND :DO_ 2 1 @ :DO_ 0.24,0.50(0.34 | 1.36
NA4 — —
6-input NAND E} 5 1 @ 0.380.50]0.75 | 0.50
NA6 —
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HG62G Series

Gates (cont)

Delay
Macro toih (NS) | tph) (NS)
Clamp

Equiv. Level
Function and Equivalent Gate when
Macro Name Circuit Count |LV Open |Symbol toih (Kih 1tonl |Kni
8-input NAND 6 1 @ 0.42 /0.50/0.85 |0.50
9-input NAND —] 7 1 @ — 0.42 |0.50[0.85 |0.50
NA9 E:)o- é}
12-input NAND — 8 1 @ — 0.42 {0.50(1.18 |0.50
we | 2 =
16-input NAND — 11 1 @ 0.42 |10.50(0.78 0,76
NA16 E} %
2-input NOR :DO_ 1 1 # DO_ 0.20/0.92:0.38 |0.50
NR2
3-input NOR @W 2 1 # 3>O' 0.22|1.34|0.43 |0.50
NR3
4-input NOR §>Ov 2 1 # 0.24 |1.80{0.50 |0.50
NR4 §>O_
6-input NOR 5 1 # 0.64 |0.50(0.45 |0.50
NR6 @W é)“
8-input NOR 6 1 # 0.80 [0.50|0.45 |0.50
NR8 §>©‘ ?
9-input NOR 7 1 # 0.80 |0.50(0.45 {0.50
NR9 §>% ?
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HGO62G Series

Gates (cont)

Delay
Macro toih (NS) | typ (NS)
Clamp

Equiv. Level
Function and Equivalent Gate when
Macro Name Circuit Count |LV Open | Symbol toth [Kih [ toni | Kni
12-input NOR 8 1 # 0.9210.50| 0.48 [ 0.50
NR12
16-input NOR 11 1 # 0.90{0.92| 0.52 | 0.50
NR16
Buffer E 1 1 @ [: 0.34(0.50 0.26 | 0.50
AN1
2-input AND D 2 1 @ D 0.36|0.50{ 0.28 | 0.50
AN2
3-input AND El: 2 1 @ E{: 0.40(0.50| 0.30 | 0.50
AN3
4-input AND g: 3 1 @ £ 0.48|0.50| 0.32 | 0.50
AN4
2-input OR :D_ 2 1 # :D__ 0.42(0.50| 0.36 | 0.50
OR2
3-input OR 3>_ 2 1 # 3>_ 0.47/0.50| 0.42 | 0.50
OR3
4-input OR 37 3 1 # 0.540.50|0.52 | 0.50
OR4
2-input EOR j§>' 3 2 # :E>_ 0.2710.92|0.40 | 0.76
EOR
2-input ENOR jDO_ 3 2 # %’ 0.2710.92/0.38 | 0.76
ENR
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HG62G Series

Three-State Gates

Macro Delay
Function Clamp toin (N8) | tom (NS)
and Equiv. Level {In- Out -
Macro Equivaient Circuit and Gate when |put |put
Name Symbol Count |LV |Open | Name| Name|tyy | Kin | ton | Kni
3-state _— 1 051 @ D 0.48 ] 0.65{ 0.34]0.62
inverter D P 0.5 E/E 0.18 0.30
(internal) 1
NAZ E_ < N
3-state E 3 2 |# D 0.40 | 0.50] 0.30] 0.50
?uffer y| D :l 2 |@ E 0.50 0.40
internal
ANZ -
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HG62G Series

AND-NOR, OR-NAND Power Gates

Delay
Macro toin (nS) |tpn (NS)

Function Clamp
and Equiv. Level |Sym-|In- Out -
Macro Equiv. Circuit and Gate when |bol |put |put
Name Symbol Count |LV|Open |No. |Name|Namejtom | Kin |tom | Kmi
2-OR D‘L 3 2 |# A1 OR 0.33{0.50|0.48 | 0.42
NAND # NAND 0.33 0.48
NAR23P | ——— >° @

o>
3-OR 4 2 1# A2 OR 0.40|0.74]|0.48 | 0.42
NAND % : NAND 0.40 0.48
NAR34P

SApS @
2-OR :D_L 4 2 |# A2 OR 0.40|0.50]0.48 | 0.58
3-NAND DD— #@ NAND 0.40 0.48
NAR24P —]
D o, ¥

P
2-wide, 4 2 |# A1 0.40/0.50]0.53 | 0.42
2-input #
OR- #
NAND #
NA2R2P )

D;

37



HG62G Series

AND-NOR, OR-NAND Power Gates (cont)

Macro

Function
and
Macro
Name

Equiv. Circuit and
Symbol

Equiv.
Gate
Count

Lv

Clamp
Level
when

Open

Sym-
bol
No.

Delay

In-
put
Name

Out -
put
Name

tom (nS)

tpni (nS)

tolh

Kin

toni

Kni

3-wide,
2-input
OR-
NAND

NA3R2P

3t R W

A3

0.42

0.50

0.60

0.58

2-wide,
3-input
OR-
NAND

NA2R3NP

£ R

+Y

0.72

0.30§0.97

0.30

0.77

0.74

0.57

0.42

2-wide,
4-input
OR-
NAND

NA2R4NP

RN

A4

+Y

0.72

0.30

1.00

0.30

0.80

0.98

0.57

0.42

38



HG62G Series

AND-NOR, OR-NAND Power Gates (cont)

Delay
Macro toin (NS) |tpn (NS)
Function Clamp
and Equiv. Level |Sym-|In- Out -
Macro Equiv. Circuit and Gate when |bol |put |put
Name Symbol Count |LV{Open |No. |Name|Name |ty |Kin [tom | K
3-wide, §>_ 10 2 |# +Y 0.79]0.30] 1.00 | 0.30
3-input # -Y |0.80}0.74|0.64 |0.58
OR- #
NAND #
NA3R3NP ;Z> #
#
#
) - ’
P>O
+Y #
) - PF
=Y
3-wide, 13 2 |# +Y 0.79{0.30] 1.28 | 0.30
4-input # -y [1.08|0.98|0.64 |0.58
OR- #
NAND #
NA3R4NP #
#
#
#
#
#
#
#
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HG62G Series

AND-NOR, OR-NAND Power Gates (cont)

Delay
Macro tpin (NS) | tpni (NS)

Function Clamp
and Equiv. Level |Sym-|in- Out -
Macro Equiv. Circuit and Gate when |bol |put |put
Name Symbol Count [LV|Open |No. |Name |Name|ton {Kin [ton {Kni
4-wide, 10 2 |@ A4 +Y 0.7510.30]0.77 | 0.30
2-input @ -Y |0.57|0.50{0.60|0.70
OR- @
NAND @
NA4R2NP @

@

@

@

T
DY
)
)

4-wide, 13 2 +Y 0.95/0.30{1.28 | 0.30
3-input =Y 1.08}0.74/0.80 }0.70
OR-

NAND

NA4R3NP

LI IR R R

Epe
5
Y
)
)
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HG62G Series

AND-NOR, OR-NAND Power Gates (cont)

Macro Delay
Function Clamp toin (NS) | tom (ns)
and Equiv. Level |Sym-|in- Out -
Macro Equiv. Clircuit and Gate when jbol |put |put
Name Symbol Count |[LV|Open |No. |Name|Name |ty |Kin |ton | K
4-wide, 17 2 |# A5 +Y 1.02]0.30}1.57 ]0.30
4-input # -Y |1.37]|0.98/0.87 |0.70
OR- #
NAND #
NA4R4NP #
#
#
#
#
#
#
#
#
#
#
D ’
6-wide, D__ 9 1 1@ +Y 0.70]0.50}0.67 ] 0.30
2-input @ -y |0.82|0.30/0.90 [0.30
OR- @
NAND @
NAGR2NP @
@
@
@
@
@
@
@

) -
) >
)
)
)
)
) —
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HG62G Series

AND-NOR, OR-NAND Power Gates (cont)

Macro Delay
Function Clamp toin (n8) | tom (nS)
and Equiv. Level |Sym-|In- |Out-
Macro Equiv. Clrcuit and Gate when [bol |put |put
Name Symbol Count|LV|Open |No. |Name|Name|ton | Kin | tom | Kni
8-wide, 12 1 |@ A5 +Y 0.73]0.74/0.67 { 0.30
2-input @ -y |0.82|0.30{0.93|0.30
O EDS e
NAND @
NASR2NP @
@
et @
T e
[ @
@
@
- e
@
D ¢
@
o e
%ﬁ Py
2-AND- 4 2 @ A1l AND 0,33/ 0.50,0,53 | 0.58
OR- @ OR 0.33 0
NAND # NAND 0.33 0.40
NARA24P @
P
2-AND- — 3 2 |@ Al AND 0.37]0.50/0.50 | 0.42
NOR _—2 \:Z> @ NOR 0.36 0.50
NRA23P #
P
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HG62G Series

AND-NOR, OR-NAND Power Gates (cont)

Macro Delay
Function Clamp toin (ns) | tpn (NS)
and Equiv. Level | Sym-|In- Out -
Macro Equiv. Circuit and Gate when (bol |put |[put
Name Symbol Count|LV| Open |No. |Name|Name|top | Kin | tom | Kni
3-AND- S 4 2 |@ A2 AND 0.37]0.50{ 0.50 ] 0.58
NOR D @ NOR 0.36 0.50
NRA34P ——3—5 Jo— @
=5y, #
2-AND- 4 2 |@ A2 AND 0.38] 0.74/0.50 | 0.42
3-NOR | — @ NOR 0.38 0.50
NRA24P —————zD_LX o #
#
P
2-wide 4 2 |@ Al 0.40] 0.50)0.53 | 0.42
2-input S @
AND- @
NOR -] @
NR2A2P
3-wide —] ) 6 2 |@ A3 0.46}0.74]0.60 | 0.42
2-input ] @
AND- — ) é >o i @
NOR — @
NR3A2P | ——1 M @
R @
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HG62G Series

AND-NOR, OR-NAND Power Gates (cont)

Macro Delay
Function Clamp toin (NS) |tpn (NS)
and Equiv. Level |Sym-|in- Out -
Macro Equiv. Circuit and Gate when |bol |put |put
Name Symbol Count |LV|Open |No. |Name |Name|tom |Kin [tom | K
2-wide 7 2 |@ A2 +Y 1.05/0.30/0.60 | 0.30
3-input @ =Y 0.40]0.50]0.90 | 0.58
AND- @
NOR @
NR2A3NP @
@
2-wide — 9 2 |@ A4 +Y 1.05/0.30]/ 0.60 | 0.30
4-input ] @ ~Y |o.40{0.50]0.90 |0.70
AND- 1 @
NOR — @
NR2A4NP| —] @
] @
@
. @
3-wide E{} 10 |2 |@ +Y  |1.08|0.30|0.80|0.30
3-input @ -y |0.60{0.74|0.93|0.58
AND- @
NOR @
NR3A3NP E(:} @
@
=i ®
B350 @
°
| P
=Y
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HGO62G Series

AND-NOR, OR-NAND Power Gates (cont)

Macro Delay
Function Clamp toi (nS) | ton (NS)
and Equiv. Level |Sym-|In- |Out-
Macro Equiv. Circuit and Gate when |bol |put |put
Name Symbol Count|LV|{Open |No. |Name|Name| ton | Kin | tont | Kni
3-wide 13 2 |@ +Y 1.15]0.30]| 1,00 {0.30
4-input @ -Y |0.80/0.74{1.00|0.70
AND- @ ' ’
NOR @
NR3A4NP @
@
@
@
@
@
g @
@
4-wide 9 2 |# A4 +Y 0.82]0.30]0.77 | 0.30
2-input # Y |o0.57|0.98[0.67 [0.42
AND- #
NOR #
NR4AZNP .
—] #
#
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HG62G

Series

AND-NOR, OR-NAND Power Gates (cont)

Macro Delay
Function Clamp tpin (NS) | tpn (NS)
and Equiv. Level |Sym-|in- |Out-
Macro Equiv. Circult and Gate when |bol |put |put
Name Symbol Count |[LV|Open |No. |Name |Name|ton |Kin [ton |Kni
4-wide E‘D— 13 2 |@ +Y 0.85/0.30{0.80 {0.30
3-input @ -y [0.60[0.98]0.70 [0.58
AND- @
NOR @
NR4A3NP @
@
=0, :
@
@
- 6
@
) @
4-wide —] 17 2 |@ A5 +Y 1.250.30|1.02 ] 0.30
4-input | 7 @ -y |o.82|0.98[1.10]0.70
AND- D— @
NOR @
NR4A4NP @
@
@
@
@
@
@
@

[TTTITTITIITTTI I Lttt itill
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HG62G Series

AND-NOR, OR-NAND Power Gates (cont)

Macro Delay

Function Clamp tpin (NS) [tpn (NS)
and Equiv. Level |[Sym-|In- Out -
Macro Equiv. Circuit and Gate when |bol put put
Name Symbol Count |LV|Open [No. |Name|Name |ty [Kin |ton |Kni
6-wide 9 1 # +Y 0.80]0.30]0.750.30
2-input # -Y [0.90}0.30{1.00|0.30
AND- #
NOR #
NRGA2NP #

#

#

#

#

#

#

#

47



HG62G

Series

AND-NOR, OR-NAND Power Gates (cont)

Macro Delay

Function Clamp toin (NS) |tpn (nS)
and Equiv. Level |Sym-|In- |Out-
Macro Equiv. Circuit and Gate when |bol |put |put
Name Symbol Count [LV|Open |No. |Name|Name|ton |Kinh |ton | K
8-wide 12 1 |# A5 +Y 0.90]0.30]1.08 | 0.30
2-input # =Y 0.88]0.30]0.75 | 0.30
AND- #
NOR #
NRBA2NP :

#

#

#

#

#

#

#

#

#

#

48



HG62G Series

AND-NOR, OR-NAND Power Gates (cont)

Macro Delay
Function Clamp toim (nS) | tpn; (nS)
and Equiv. Level | Sym-|In- Out -
Macro Equiv. Circuit and Gate when jbol |put |put
Name Symbol Count| LV| Open | No. | Name| Name|to | Kih | ton | Kin
2-OR- 4 2 |# Al OR 0.56]0.74/0.54 | 0.42
AND- # AND 0.50 0.48
NOR @ NOR 0.40 0.42
NRAR24P #
o
2-to-1 YO +Y | 6 2 |# B2 YO +Y 0.83]| 0.301 0.55] 0.30
multi- 2 |# Yi 0.83 0.55
plexer 2 |# S 0.98 0.88
=Y YO0 =Y 0.40] 0.501 0.63 | 0.42
M2T1NP
Y1 Y1 0.40 0.63
S S 0.73 0.78
M2T1NP
—S
—{vo ’i_
— Y1
4-to-1 Yo 15 |1 |# B4 |Yyo [+y [1.20]0.30{0.82]0.30
multi- = 1 |# Y1 1.20 0.82
plexer | Y1 2 |# Y2 1.20 0.82
M4TINP |Yv2 [T Y 2 |# Y3 1.20 0.82
H 2 |# A 1.40 1.25
Y3 =Y 2 |# B 1.40 1.25
H-H YO -Y 0.67]0.98 1.00] 0.58
Y1 0.67 1.00
—o<}- A Y2 0.67 1.00
—o<H B Y3 0.67 1.00
A 1.10 1.20
M4T1INP B 1.10 1.20
— A
— B
—{vo ":_
— Y1
Y2
—Y3
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HG62G Series

AND-NOR, OR-NAND Power Gates (cont)

Macro Delay
Function Clamp toin (NS) | tpn (NS)
and Equiv. Level | Sym-|In- Out -
Macro Equiv. Circuit and Gate when |[bol |put |put
Name Symbol Count| LV| Open | No. | Name| Name|ton | Kin | tont | Kii
8-to-1 METINP| 23 [1 |# B6 |vo- [+v [1.37]0.301.30]0.58
multi- —aA # Y7
plexer s v # A 2.10 1.83
M8TINP ¥ # B
—C # c
—vo L # YO- |{-Y }1.45{0.30/ 1.57|0.30
v # Y7
_ # A 1.98 2.30
Y2 # B
—Y3 # C
—ya #
—1Y5
—1Yé
—Y7
1-to-2 — o |7 2 |# B3 |Y +0 |0.62]|0.300.63|0.30
demulti- | Y ¥ 4 @ A 069 [o070
-0
:;:’;‘;’NP 1 Y |+1_ |062]0.30]0.63|0.30
, }E*1 A 062 [063
A - Y -0 0.43[0.30{ 0.47] 0.42
M1T2NP A 0.50 0.54
—A O Y |1 |o0.43[030/0.47[0.42
-0 A 043 [047
—y +1—
-1
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HG62G Series

AND-NOR, OR-NAND Gates (Normal)

Macro Delay

Function Clamp - | tpin (NS) | tpy (nS)
and Equiv. Level |Sym-|In- Out -
Macro Equiv. Circuit and Gate when |bol |put |put
Name Symbol Count |LV|Open |No. |Name|Name|to, | Kih |ton | Kni
2-OR 2 1 |# Al OR 0.23{0.92|0.38 | 0.76
NAND % # NAND 0.23 0.38
NAR23 @
3-OR 2 1 |# A2 OR 0.30]1.34/0.38|0.76
NAND %7 : NAND 0.30 0.38
NAR34

ApS @
2-OR 2 1 |# A2 OR 0.300.92|0.38 | 1.08
3-NAND :D"L # NAND 0.30 0.38
NAR24 ————:}_ @

) o, ’
2-wide, 2 1 |# A1 0.30{0.92|0.43 | 0.76
2-input #
OR- #
NAND #
NA2R2
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HG62G Series

AND-NOR, OR-NAND Gates (Normal) (cont)

Macro

Function
and
Macro
Name

Equiv. Circuit and
Symbol

Equiv.
Gate
Count

Lv

Clamp
Level
when

Open

Sym-

No.

Delay

In-
put
Name

Out -
put
Name

tom (ns)

tpni (NS)

tomn

Kin

ton

Kni

3-wide,
2-input
OR-
NAND

NA3R2

33 KN

A3

0.32

0.92

0.50

1.08

2-wide,
3-input
OR-
NAND

NA2R3N

33 RN

A2

+Y

0.62

0.50

0.87

0.50

0.67

1.34

0.47

0.76

2-wide,
4-input
OR-
NAND

NA2R4N

33 NN

A4

+Y

0.62

0.50

0.90

0.50

0.70

1.80

0.47

0.76
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HG62G Series

AND-NOR, OR-NAND Gates (Normal) (cont)

Delay
Macro toin (NS) | tpn (nS)
Function Clamp
and Equiv. Level |Sym-|in- Out -
Macro Equiv. Circuit and Gate when {bol |put |put
Name Symbol Count |LV|Open |No. |[Name|Namejtom |Kin |tom | Km
3-wide, §>_ 5 1 |# +Y 0.69]0.50]0.90 ] 0.50
3-input # =Y |o.70{1.34|0.54 | 1.08
OR- #
NAND #
NA3R3N #
#
#
5> b :
+Y #
=Y
3-wide, 7 1 |# +Y 0.69]0.50]1.18 | 0.50
4-input # -Y |0.98{1.80/0.54 |1.08
OR- #
NAND #
NA3R4N #
#
#
#
#
#
#
D *
+Y
-Y
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HG62G Series

AND-NOR, OR-NAND Gates (Normal) (cont)

Delay
Macro toin (NS) | tpn (nS)
Function Clamp
and Equiv. Level |Sym-|In- Out -
Macro Equiv. Circuit and Gate when |bol |put |put
Name Symbol Count |LV|{Open |[No. |Name|Name|tom [ K [ton | K
4-wide, :D_ 5 1 |@ Ad +Y 0.65}0.50]0.67 } 0.50
2-input @ -Y  |0.47{0.92{0.50|1.36
OR- @
NAND @
NA4R2N @
@
- :
@
+Y
=Y
4-wide, 3_ 7 1 | # +Y 0.85{0.50]1.18 } 0.50
3-input # -y |0.98/1.34{0.70 |1.36
OR- #
NAND #
NA4R3N #
#
- :
#
#
- :
#
+Y #
=Y

54



HGO62G Series

AND-NOR, OR-NAND Gates (Normal) (cont)

Macro Delay

Function Clamp tom (nS) |ton (NS)
and Equiv. Level |Sym-|In- Out -
Macro Equiv. Circuit and Gate when |bol |put |put
Name Symbol Count |[LV]|Open [No. |Name|Name|tyn |Kih |ton | Kn
4-wide, §} 9 1 |# A5 +Y__Jog2]0.50]1.47 0.50
4-input # -y [1.27[1.80[0.77|1.36
OR- #
NAND #
NA4R4N #

#

#

#

#

#

#

#

#

#

#

#

+Y
-Y

6-wide, 8 1 j@ +Y 0.60]0.92]0.57 ] 0.50
2-input @ -y |0.72|0.50]0.80 |0.50
OR- @
NAND @
NAGR2N @

@

@

@

@

@

@

@

é
>
é
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HG62G Series

AND-NOR, OR-NAND Gates (Normal) (cont)

Macro Delay
Function Clamp toin (N8) | tpn (NS)
and Equiv. Level | Sym-|In- Out -
Macro Equiv. Circuit and Gate when jbol |put |put
Name Symbol Count{LV|Open |No. |Name|Name|tgn | Kin | ton Kni
8-wide, 10 1 |@ A5 +Y 0.63] 1.34/0.57 10.50
2-input @ -y |0.72|0.50/0.83 | 0.50
OR- :Z>— @
NAND @
NABR2N @
@
i @
DIE @
B @
@
@
- :
@
D e
@
D— c
ﬂ +
%—I‘E )
2-AND- 2 1 |l@ Al AND 0.23]0.92/0.43 | 1.08
OR- @ OR 0.23 0.43
NAND # NAND 023| [0.30
NARA24 @
2.AND- — 2 1 |@ A1 AND 0.27]10.9210.40]0.76
NOR - @ NOR 0.26 0.40
NRA23 #
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HG62G Series

AND-NOR, OR-NAND Gates (Normal) (cont)

Macro Delay
Function Clamp toim (nS) | tom (NS)
and Equiv. Level |Sym-|in- Out -
Macro Equiv. Circuit and Gate when |bol |put |put
Name Symbol Count |LV|Open |No. |Name |Name]tom |Kin [ton | K
3-AND- 2 1 |l@ A2 AND 0.27]0.92]0.40 | 1.08
NOR — @ NOR 0.26 0.40
NRA34 @
#
2-AND- 2 1 l@ A2 AND 0.28]1.34}0.40 | 0.76
3NOR | — @ NOR 0.28 0.40
NRA24 #
#
2-wide, 2 1 |@ Al 0.30]0.92{0.43 ]0.76
2-input S— @
AND- @
NOR -] @
NR2A2
3-wide, ——kD 3 |1 |@ |a3 0.36/1.34/0.50 [0.76
2-input — @
AND- — > é >: @
NOR - @
NR3A2 —D_ @
| @
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HG62G Series

AND-NOR, OR-NAND Gates (Normal) (cont)

Macro Delay
Function Clamp toin (NS) {ton (NS)
and Equiv. Level 1Sym-|In- Out -
Macro Equiv. Circuit and Gate when |bol put put
Name Symbol Count [LV|Open [No. |Name |Name |ton |Kin [ton |Kni
2-wide, 4 1 |@ A2 +Y 0.95/0.50}0.50 | 0.50
3-input @ -y [0.30{0.92|0.80 [1.08
AND- @
NOR f— @
NR2A3N @
L @
— +Y
] =Y
2-wide, — 5 1 |@ A4 +Y 0.98]0.50| 0.60 | 0.50
4-input ] @ -Y |0.40}0.92]0.83{1.36
AND- ] @
NOR S @
NR2A4N | — @
] @
@
] @
] +Y
] -Y
3-wide, p— ) 5 1 |l@ +Y 0.9810.50{0.70 | 0.50
3-input — @ -Y 0.50(1.34/0.83 [ 1.08
AND- @
NOR @
NR3ASN | — ) @
1 @
C @
= @
+Y @
=Y
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HG62G Series

AND-NOR, OR-NAND Gates (Normal) (cont)

Macro Delay
Function Clamp tpin (nS) | ton (ns)
and Equiv. Level | Sym-|In- Out -
Macro Equiv. Circuit and Gate when [bol |put |put
Name Symbol Count| LV| Open | No. |Name|Name|tg, | Kin | ton | Kii
3-wide 7 1 |@ +Y 1.05]10.5010.90 0.50
4-input @ -y [o.70[1.34]0.901.36
AND- @
NOR @
NR3A4N @
@
@
@
@
@
] @
— ) @
] +Y
. =Y
4-wide 5 1 |# Ad +Y 0.72]0.50] 0.67 |0.50
2-input # Y |0.47|1.80[ 057 [0.76
AND- #
NOR #
NR4A2N #
#
#
#
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HG62G Series

AND-NOR, OR-NAND Gates (Normal) (cont)

Macro Delay
Function Clamp toin (nS) |tom (nS)
and Equiv. Level |Sym-|In- Out -
Macro Equiv. Circuit and Gate when |bol |put |put
Name Symbol Count |[LV|{Open |No. |Name|Name|ton |Kin [tom |Km
4-wide 7 1 |@ +Y 0.75]0.50|0.70 | 0.50
3-input E(D @ -Y |0.50|1.80]{0.60 [1.34
AND- @
NOR @
NR4A3N @
@
£ :
@
@
- e
@
+Y @
-Y
4-wide 9 1 |@ A5 +Y 1.15/0.50}0.92 | 0.50
4-input @ -¥ [0.72|1.80|1.00 |1.36
AND- @
NOR @
NR4A4N @
@
@
@
@
@
@
@
@
@
@
@
+Y
=Y
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HG62G Series

AND-NOR, OR-NAND Gates (Normal) (cont)

Macro Delay

Function Clamp tom (NS) |tpn (nS)
and Equiv. Level |Sym-|In- Out -
Macro Equiv. Circuit and Gate when {bol |put |put
Name Symbol Count |LV|Open |No. }Name|Name|ton |Kin {toni |Kn
6-wide 8 1 |# +Y 0.70(0.50|0.65 | 0.50
2-input # -Y |0.80}0.50{0.90 | 0.50
AND- #
NOR #
NRBA2N #

#

#

#

#

#

#

#

+Y
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HG62G Series

AND-NOR, OR-NAND Gates (Normal) (cont)

Macro Delay

Function Clamp tpin (nS) |tpn (ns)
and Equiv. Level |Sym-}In- Out -
Macro Equiv. Circuit and Gate when |bol |put |put
Name Symbol Count |LV|Open |No. |[Name]Name|to |Kih |toni | Kni
8-wide 10 1 |# A5 +Y 0.80]0.50]0.98 | 0.50
2-input # =Y 0.78]0.50]0.65 | 0.50
AND- #
NOR #
NR8A2N #

#

#

#

#

#

#

#

#

#

#

#
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HG62G Series

AND-NOR, OR-NAND Gates (Normal) (cont)

Macro Delay
Function Clamp toin (NS) | ton (NS)
and Equiv. Level | Sym-|iIn- Out -
Macro Equiv. Circuit and Gate when |bol |put |put
Name Symbol Count | LV| Open |No. |Name|Name]ton | Kin | tom | Kii
2-OR- 2 1 |# A1 OR 0.46] 1.34{ 0.4410.76
AND- # AND 0.40 0.38
NOR @ NOR 0.30 0.32
NRAR24 #
2-to-1 YO +Y | 3 2 |# B2 YO +Y 0.73] 0.501 0.45] 0.50
multi- 1 |# Y1 Q.73 0.45
plexer 1 |# S 0.88 0.78
M2T1N -Y Yo |-y ]0.30]0.920.53]0.76
Y1 Y1 0.30 0.53
S S 0.63 0.68
M2T1N
18
—Y0 v
— Y1
4-to-1 YQ 9 1 |# B4 YO +Y 1,101 0.500 0,721 0.50
multi- = # Y1 1.10 0.72]
plexer |1 # Y2 1.10 0.72
MaTIN  |v2 Al # Y3 1.10 0.72
: # A 1.30 1.15
Y3 -Y # B 1.30 1.15
HT YO -Y 0.57]1.8010.90]1.08
Y1 057
—°<|—10<|— A Y2 057 090
——o<]——o<]— B Y3 0.57 0.90
A 1.00 1,10
M4T1N B 1.00 1.10
— A
B
—Yo
— Y1
—Y2
— Y3
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HG62G Series

AND-NOR, OR-NAND Gates (Normal) (cont)

Macro Delay
Function Clamp tomn (nS) | ton (NS)
and Equiv. Level |Sym-|In- |Out-
Macro Equiv. Circuilt and Gate when |bol |put |put
Name Symbol Count|LV| Open |No. |Name|Name|ton | Kin | tont | Kni
8-to-1 T MBTIN | 21 1 |# B6 |Yo- [+ [1.27]o.50{1.20]1.08
multi- A # Y7
plexer g # A 2.00 1.73
MSTIN +YH # B
—C # [o)
— YO0 # YO- |-Y 1.35}0.50| 1.47 0.50
dvi T # Y7
_ # A 1.88 2.20
— Y3 # c
—va #
—1Y5
—1Y6
Y7
1-t0-2 — 0 4 2 |# B3 Y +0 0.52|0.50] 0.5310.50
demuilti- Y + @ A 0.59 0.60
-0 . .
plexer Y |+1_ |052]050]053]0.50
M1T2N +1 A 052 [os53
A - Y -0 0.33|0.50]| 0.37] 0.76
M1T2N A 0.40 0.44
—{A +0— Y -1 0.33/0.50} 0.37} 0.76
= A 0.33 0.37
—Y +1—
-1
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HG62G Series

Power Decoders

Macro Delay
Function Clamp toin (NS) | tpp (NS)
and Equiv. Level | Sym-|in- Out -
Macro Equiv. Circuit and Gate when |bol |put |put
Name Symbol Count| LV| Open [ No. |Name|Name|tyy | Kin | tom | Kmi
2-bit 3114 1 {# B5 A -0 0.580.30{ 0.62] 0.42
decoder :}}[Djafs # B 058] [oe2
D2T4NP | ~2 A -1 0.70]0.30[0.80] 0.42
+2 B 058 [o62
)Olt +1 A -2 0.5810.30{ 0.62] 0.42
-0 B 0.70 0.80
+0 A -3 0.70]0.30| 0.80] 0.42
o<] B B 0.70 0.80
°<IL A A +0 0.7710.30] 0.78 0.30
B 0.77 0.78
D2T4f‘i'3__ A ]+t ]o.95]0.30[0.90] 0.30
—A p —OF B 0.77 0.78
+1— A +2 0.77]0.30{ 0.78] 0.30
— B 1}
- B 0.95 0.90
L A |+3 Jo.95/0.30[0.90]0.30
+3— B 0.95 0.90
._3_
3-bit y 26 9 |# B5 A, B, |-Oto |0.68(0.30|0.62]0.58
decoder # C -7
D3T8P Do—_1 #
|
- 33:2
Cc
Do
i
i
Ao LI p=e
=

D3T8P
A O
— B P 21—

=3}
—C 4
[ Y .
61—
-7
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HG62G Series

Decoders (Normal)

Macro Delay
Function Clamp toin (n8) | ton (nS)
and Equiv. Level |Sym-|In- Out -
Macro Equiv. Circuit and Gate when |jbol |put |put
Name Symbol Count|LV| Open |No. | Name|Name|tgp | Kin | ton | Kni
2-bit 3|8 1 |# B5 {A -0 |0.48/0.50{0.52|0.76
decoder +3 # B 0.48 0.52
D2T4N =2 A -1 0.600.50[0.70] 0.76
*f B 0.48 0.52
1 A -2 |0.48[0.50}0.52}0.76
-0 B 0.60 0.70
:})‘&w A |8 [o60jo50[0.70[0.76
:] B B 0.60 0.70
o< A A +0 |0.67|0.50]0.68]0.50
B 0.67 0.68
D2TaN L A [+1 lo.s5]o.50[0.80]0.50
A b B 0.67 0.68
1= A +2 |o.67]o.50}0.68]0.50
B o B 0.85 0.80
i A |+3 |0.85]0.50{0.80(0.50
+3 B 0.85 0.80
_.3_
3-bit -0l 14 5 |# B5 |A B, |-0to |0.58/0.50|0.52]|1.08
decoder # C -7
D3T8 Dozl #
B
C
Do =2
o
Al oI P
—D
D3T8
_ -0
-1
— -2
-3
= -4
-5
-6
-7
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HG62G Series

Latches (with Scan Function)

Macro Delay
Function Clamp tpin (nS) | ton (nS)
and Equiv. Leve! | Sym-|in- Out -
Macro Equiv. Circuit and Gate when | bol |put |put
Name Symbol Count| LV|Open | No. |Name| Name|to | Kin | ton | Kni
RS latch SN|RN|+Q| —Q 9 1 |@ A3 S +Q 1.30|0.50f{— |0.42
TLRSO olololo @ R 1.16 1.00
ol1l1lo0 [ -Q 1.16]0.50( 1.00| 0.42
1{0[/0]1 R 1.30 -
1| 1] Latch
RS latch s|R +Q|_Q 9 1 |# A3 S +Q 1.00|0.50( 1.30 | 0.42
TLRS3 0! 0| Latch # R — 1.37
ol1lol1 s - |— lo0.50{1.37]0.42
1ol 10 R 1.00 1.30
1111
2-input snIRN[+al-a 10 1 |@ A4 _E +Q 1.37|0.50{ — |0.42
RS latch @ R 1.30 1.05
0([0|0]O @ : :
TLR2S20 ol 1110 @ [ -Q 1.30]0.50( 1.05| 0.42
110l 0l R 1.37 —
1| 1] Latch
2-input s|R ,,_Q[_Q 10 1 |# A4 S +Q 1.05|0.50| 1.37 0.42
RS latch ol 0! Latch # R — 1.51
TLR2S23 ol1| 0] 1 S -Q |— [0.5011.51]0.42
110l 1| o0 R 1.05 1.37
11111
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HG62G Series

Latches (with Scan Function) (cont)

Macro Delay
Function Clamp tpin (NS) | tpy (nS)
and Equiv. Level | Sym-| In- Out -
Macro Equiv. Circuit and Gate when | bol | put | put
Name Symbol Count| LV| Open | No. | Name| Name| toin | Kin | tom | Kni
D Latch 6 1 |@ Cc G +Q 1.20}0.30] 1.20{ 0.30
G [+Q|-Q
TLD ilolD © D 1.20 1.20
] Lawh ! G |- |1.00{0.30[1.05[0.30
D 1.00 1.05
TLD
—G +Qf
D Latch 7 1 1@ C G +Q 1.30|0.30] 1.20] 0.30
. G |CL +Q —Q
with CLR iTolD|D 1|e D 130] [1.20
TLDC ~ ol Lach P CL 0.85] [0.80
x| 1] 0] 1 G [-a ]1.00]o.30}1.15[0.30
X: Don’t care D 1.00 1.15
CL 0.60 0.70
TLDCH
— +Q—
—D Q-
CL
— 1]
D Latch 7 1 |1@ Cc G +Q |1.20{0.30| 1.30] 0.30
with PRE G PRI+Q-Q 1 |e D
11 0iD|D 1.20 1.30
TLDP1 ol Laweh 1 e PR 0.95 1.05
X[1[1]o0 G -Q |1.10]0.30| 1.05] 0.30
X: Don't care D 1.10 1.05
TLDP1 PR 0.85 0.80
—G +Q—
PR
1
D Latch G | PRICLI+a |- 8 1 |@ c G +Q 1.40]|0.30] 1.40] 0.30
CLRPRE| (11040 DI > 1@ PR 90| [oes
Tiopca | L&l 01 0] Lath 1 |# ' '
Xl 1101110 1 |# CcL 0.85 0.80
X{o|1j0i1 G -Q 1.20|0.30{ 1.251 0.30
x1 11110l D 1.20 1.25
X: Don't care PR 0.75 0.95
TLDPC3 CcL 0.60 0.70
pu— +Q —
PR CL
—"—I___]
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HG62G Series

Latches (with Scan Function) (cont)

Macro Delay
Function Clamp toin (nS) | tpn (NS)
and Equiv. Level | Sym-| In- Out -
Macro Equiv. Circuit and Gate when | bol | put | put
Name Symbol Count| LV| Open | No. | Name} Name| ton | Kin | toni | Kt
4-bit latch G lraola1l+azl+a3 21 1 g B4 G +gg- 1.12]0.30] 1.28] 0.30
TLD4 1 |po| D1|D2 | D3 i @ Do- [+@3 [1.02 1.07
D3
T Latch 1 |@
TLD4 e
—G
— D0 +Q0—
— D1 +Q1—
—D2 +Q2[—
— D3 +Q3—
4-bit latch 27 1 1@ B4 G +Q0- | 1.12]0.30} 1.28] 0.30
with CLR G|CL+Q0+Q1|+Q2(+Q3 1 |e@ Do- 1+Q3 112 107
TLD4CT 1| 0(DO0 D1 (D2 |D3 1 |l@ D3 : :
(] O Latch 1 |@
X10|0|0]0 1 |l@ CL 1.00 1.05
X: Don't care
1 |#
TLD4C1
—G
— D0 +QO0[—
— D1 +Q1—
— D2 +Q2—
— D3 +Q3—
CL
R
Flip-Flops (with Scan Function)
Macro Delay
Function Clamp toin (NS) | tpn (nS)
and Equiv. Level | Sym-|In- Out -
Macro Equiv. Circuit and Gate when |[bol |put |put
Name Symbol Count| LV|Open | No. |Name| Name|ton | Kin | tom | Kni
D fiip-flop ck| +a [ -a 8 1 ]|@ c CK [+Q 1.24|0.30] 1.30{ 0.30
TFD Al pl|lD -Q 1.10/0.30] 1.09] 0.30
@
L{+Q0|-Q0
TFD
—CK +QI—
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HG62G Series

Flip-Flops (with Scan Function) (cont)

Macro Delay
Function Clamp toin (nS) | ton (NS)
and Equiv. Level | Sym-| In- Out -
Macro Equiv. Circult and Gate when | bol | put | put
Name Symbol Count| LV| Open | No. | Name| Name| toi | Kin | toni | Kni
D flip-flop ekl L] +al —a 10 1 |@ Cc CK |+Q 11.24]0.30]1.30]0.30
with Load * 1 |@ —Q  [1.10[0.30] 1.09 [ 0.30
RoL | (B0 DC i |e
411 !DL| DL 2 |#
| X |+Qo|-Q0
TFDL1
—CK +Q—
—DC g
— DL
—L
D flip-flop cKleLl +al —a 9 1 |@ c CK |+Q 1.34]0.30} 1.30] 0.30
with CLR FlolD | D 1 |1@ CL — 0.87
TFDC1 | o |-Q0|-Qo o |# CK |-Q 1.10/0.30] 1.19] 0.30
x111 o 1 CL 0.67 —
TFDCA
—CK +Q—
CL
R
D flip-flop 9 1 |@ o] CK [|+Q 1.26/0.30} 1.35] 0.30
with PRE j'f ':;R "DQ ? 1 |@ PR 102 —
TFDP1 < 0 [+q0| -0 o |# CK |Q 1.15]0.30] 1.11] 0.30
TFDP1
—CK +Q—
PR
— 1
D flip-fiop cklPrlcL] +Q | - 10 1 1@ c CK |+Q 1.26/0.30] 1.35] 0.30
with 4lolol Dl D 1@ cL 0.94 0.87
CLR/PRE PR 1.16 —
Teopca |10 | 0 |+Q0{-Q0 2 |# -
AEERERE 2 |4 CK |-a 1.15]0.30] 1.11] 0.30
xlol1!l o | 1 CL 0.67 0.79
TFDPC3
—CK +Q[—
PR CL
— |
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HGO62G Series

Flip-Flops (with Scan Function) (cont)

Macro Delay
Function Clamp tpin (N8) | ton (NS)
and Equiv. Level | Sym-|In- Out -
Macro Equiv. Circuit and Gate when |bol |put |put
Name Symbol Count| LV| Open | No. |Name|Name|ton | Kin | tom | Knt
J!( ckl JT kT+al-a 11 2 |@ C CK +Q 1.96/0.30] 1.72| 0.30
flip-flop 1@ -Q [1.96[0.30] 1.72] 0.30
£10]0]| 0|1 1 |#
TFJ
A11]1]1]0
41 0} 1 |+Qo0[-Q0
41 1| 0 |-Q0|+Q0
| x| x |+Qol-q0
TFJ
—/CK +Q—
—q K
J!( ck| 9 Tkl +a | -a 14 2 |@ Cc CK +Q 2.16]0.30] 1.92] 0.30
fipflop e T o To 0 | 1 1 |@ CL — 1.72
with CLR #
% CK |-Q 2.00]0.30} 1.94] 0.30
TFIC 111101110 1
4£10|1]0]|+Q0]|-Qo0 1 |# CL 2.08 —
41|00 |-Q0|+Q0
| X |[X]|0[+Q0[-Q0
X|X|X|1] 0 1
TFJC1
CK +Q—
—qK
CL
1
J!( ok| J T KIPRCL +a [ -a 15 2 |@ C CK +Q 1.94/0.30/2.10] 0.30
flip-flop 1|@ PR 1.32 1.30
H f£1loloj1|0| O 1
with 1 |# CL — 510
PRE/CLR|A|1]1]{1j0] 1] O :
TFoPc1 [ 0] 1] 1]0]+qol-qo 2 |@ g; —Q  |201]0:30}2.16]0.30
# 1] 0] 1]0]-a0l+q0 1 ¥ — 2.06
| x| x[1]0 |+qol-ao CL 1.72 1.34
X|X[{Xjo|o| 1| 0O
XIX|X|1{1] 0of 1
XIX|{X]0{1] 1 1
TFJPC1
—CK +Q—
—gK
PR CL
_9
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HG62G Series

Flip-Flops (with Scan Function) (cont)

Macro Delay
Function Clamp toin (NS) | tpn (nS)
and Equiv. Level | Sym-|In- Out -
Macro Equiv. Circuit and Gate when |bol |put |put
Name Symbol Count| LV] Open |No. |Name|Name|tyh | Kin | ton | Kni
L;I;pélﬁg ckleLl +a | —a 10 1 |@ Cc gf +Q 1.34/0.30 (1):(7) 0.30
TFTCH 7|0 1-Q01.Q0 2 |# ck |=a [7.10[0.30] 1.19] 0.30
|0 [+Q0|-Q0 i D W '
TFTC1
—ICK +Q—
_Q__
CL
]
LlilrI\pr::?E cklprl +a | -a 10 1 |@ Cc (;g +Q 1§2 0.30}1.35}0.30
TFTP1 10 1-001+Q0 2 |# CK |Q 1.15 0.301.11]0.30
| 0 |+Q0|-Q0 il papg M '
X111 1 0 PR —_ 0.87
TFTP1
—CK +Q—
PR
1
Li\;lrl‘p-flop ck|prlcL +a | —a 11 1 |@ C (;g +Q 122 0.3011.45]0.30
PRE/CLR { 0| 0,-Q0|+Q0 2 |# o o4 55
0|0 |+Q0|-Q0 2 |# : .
TFTPC3 | =171 CK |- [1.25]0.30]1.21]0.30
L0 PR 1.11
X|{o[1] 0] 1 — .
X1 1111 o | 1 CL 0.77 0.89
TFTPC3
—CK +Q—
_Q.._
CL PR
— |
TP I+ Do D1 [ D2 D3 i le
TFD4  [RCT+qo0[+a10]+G20[+q30 1 le
TFD4 1|@
—CK +Q0—
—D0 +Q1—
— D1 +Q2—
— D2 +Q3—
— D3
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HG62G Series

Flip-Flops (with Scan Function) (cont)

Macro Delay
Function Clamp tpin (NS) | ton (NS)
and Equiv. Level | Sym-|In- Out -
Macro Equiv. Circuit and Gate when |bol |put |put
Name Symbol Count| LV| Open | No. |Name|Name|top | Kin | tom | Km
:;:-iftlgp CK|cLl +00] +Q1[+Q2[+a3 | 34 1 g B4 CK +8g— 1.60{0.30] 1.85] 0.30
cL |t —_ 1.60
with CLR { g Do) D1 D2 |03 1 |e@
TFD4CH +Q00|+Q10[+Q20(+Q30, 1 |@
X{1{o0]0]0]|0 1 |@
TFD4C1
—|CK +Q0— r#
— D0 +Q1—
— D1 +Q2—
— D2 +Q3—
D3CL
[ |
Shift Registers (with Scan Function)
Macro Delay
Function Clamp tpin (nS) | tpn (NS)
and Equiv. Level { Sym-|In- Out -
Macro Equiv. Circuit and Gate when jbol |put |put
Name Symbol Count| LV| Open | No. |Name|Name|tyy, | Kin | tont | Kni
fe-b:;tser;ift cK| +A | +B 13 1 g B CK |+A 1.16{0.30{ 1.33 0.30
9 £ D |+A0 +B 1.16{0.30{ 1.33] 0.30
TZSR ~C[+A0 [+BO
TZSR
—CK +A[—
—/D +B[—
2-b§t shift cKlcLalcLl +A [ +B 16 1 |@ c CK [|+A 1.26|0.30} 1.43{ 0.30
register = 1 |@ CLA — 1.35
with CLR 010 D A0 2 |# CK_|+B  |1.26/0.30|1.43]0.30
| 0| 0 [+A0|+BO o |# +
TZSRCH CLB — 1.35
X111 [ X]0/|X :
X| X |1 [|X]0
TZSRC1
—CK +A[—
—D
—/CLA +B[—
—|CLB
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HG62G Series

Shift Registers (with Scan Function) (cont)

Macro Delay
Function Clamp tpin (nS) | ton (NS)
and Equiv. Level | Sym-}iIn- Out -
Macro Equiv. Circuit and Gate when |bol |put |put
Name Symbol Count | LV| Open | No. |Name|Name|typ | Kin | ton | Km
2-bit shift [ck [cLacLB|PRAlPRB]+A | +B] 18 1 |@ B4 |CK [+A [1.46]0.30]{1.63]0.30
79?;5"9' S| 0] 0] 0] 0D [+A0 ; #@ CLA 0.75 155
wi
CLR/PRE | 0| 0f 0] 0[+AD|+B0 o |# PRA 0.82 —
TZSRCP3 X1l x]xpxfo]x o |# CK |+B 1.46]0.301 1.63]0.30
X[ x{ 1] x{x{x]o 2 |# CLB 0.75 1.55
X[ x| x[ 1 x|[1]x PRB 0.82 —
X[ x| xpx[1[x]1
X{1{xy1[x|{ojx
X[ x[ 1] x[1{x]o0
TZSRCP3
—CK +A—
—D
—CLA +B—
—PRA
—|CLB
—1PRB
4-bit shift cKl+A [+B [ +C [ +D 29 1 |@ C CK +A 1.38{0.30| 1.55] 0.30
register =TT a0 280 [+Co 1 |@ +B__ [1.38]0.30] 1.55]0.30
TZSR4 “C | +A0 | +BO |+C0 | +DO +C 1.38|0.30| 1.55] 0.30
T75Ra +D 1.38]0.30] 1.55] 0.30
—CK +A[—
—/D +B[—
+C—
+D—
4-bit shift [y Toalclcdlemalelclol 37 |1 |@ B4 |[CK [+A [1.58[0.30]1.75/0.30
register a0 [0 | o | o|-Adbeoficq 1@ CLA — 135
with CLR 2 [# CK |+B_ |1.58|0.30| 1.75| 0.30
TZSR4CH 00|00 [A0}+BOCOHD] o la + : . : .
X[ 1| x[x[x]|o] x| x| x 2 |# CLB - 1.35
XEXT1I XX X] 0] X| X 2 # CK +C 1.58 0.30 1.75 0.30
x| x| x| 1| x| x| x}olx CLC — 1.35
CLD —_ 1.35
TZSR4C1
—CK +A—
—D +B—
—CLA +C[—
—CLB +Di—
—CLC
—CLD
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HG62G Series

Power Latches

Macro Delay
Function Clamp tpin (n8) | tpn (NS)
and Equiv. Level | Sym-|iIn- Out -
Macro Equiv. Circuit and Gate when |bol |put |put
Name Symbol Count | LV|Open | No. |Name|Name|ton | Kin | ton | Kni
RS latch sN|RN| +Q|-a 4 1 |@ A3 |S +Q |0.75/0.30|— ]0.30
LRSOH olololo @ R 0.61 0.45
olil1]o0 S —q |0.61]0.30]0.45(0.30
1]{0[/0]1 R 0.75 -
11 1| Lateh
+Q
-Q
RS latch s| R |+Q]-Q 4 1 |# A3 |S +Q |0.45]|0.30]0.75|0.30
LRS3H 010! Latch # R — 0.82
ol1iol1 [ -Q |— |o.30]0.82]0.30
1lol1lo0 R 0.45 0.75
11111
+Q
-Q
2-input sN|RrN| +al-a 5 1 |@ A4 |S +Q |0.82]0.30|— ]0.30
RS latch olololo @ R 0.75 0.50
LR2S20H NEREEE g S |- [075]0.30]0.50]0.30
=
110[0} 1 0.82 —_
1| 1| Latch
+Q
-Q
2-input s| R +Q|_Q 5 1 |# A4 S +Q ]0.50]0.30|0.82]0.30
RS latch ol ol Latch : R — 0.96
11010 R 0.50 0.82
1111111
+Q
-Q
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HG62G Series

Power Latches (cont)

Macro Delay
Function Clamp tpin (nS) | tpn (NS)
and Equiv. Level | Sym-| In- Out -
Macro Equiv. Circuit and Gate when | bol | put | put
Name Symbol Count| LV] Open | No. | Name| Name| toin{ Kin | ton | Kni
D Latch G l-ala 5 2 |@ c G +Q |0.80|0.30} 0.80| 0.30
LDH <ol D 1|@ D 080 o080
| Lateh G -Q 0.95(0.30| 1.00] 0.30
D 0.95 1.00
LDH
—G +Q—
D Latch 6 2 |@ C G +Q 1.25/0.30] 1.15] 0.30
with.CLR GlCL+ai-Q 1 |@ D
ilo|D| D 1.25 1.1
LDC1H | ol Latch . CL 0.80 0.75
x| 1] o] 1 G__ | [ogs[o.30]1.10]0.30
X: Don't care D 0.95 1.10
LDCIH (o 0.55 0.65
—G +Q—
CL
_ 1
D Latch 6 2 @ C G +Q 0.80]|0.30] 0.90} 0.30
with PRE | [G1PR;+Q-Q 1 |@ = ~—1  [o50
1/0/D|D - -
LDP1H ] ol Latch 1 | PR 0.55 0.65
x| 1]1]0 G__[-a [1.05]0.30[1.00{0.30
X: Don't care D 1.05 1.00
LDP1H PR 0.80 0.75
—G +Qf
PR
—_ 1
D Latch 7 2 |@ C G +Q 1.35/0.30] 1.35] 0.30
with G |PR/ CL| +Q{-Q 1 |l@ 5 T35 135
CLRPRE| | 1]/ 0] 0]D|D = : '
Lopcar | 1<l o] o taten 1 |# 1.05 0.90
Xl ol 1] ol 1 G -Q 1.15]0.30] 1.20] 0.30
x| 11 1] o] 1 D 1.15 1.20
X: Don't care PR 0.70 0.90
LDPC3H CL 0.55 0.65
—G +Q—
PR CL
— |
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HG62G Series

Power Latches (cont)

Macro Delay
Function Clamp toin (NS) | tpn (NS)
and Equiv. Level | Sym-| In- Out -
Macro Equiv. Circuit and Gate when | bol | put | put
Name Symbol Countj LV| Open | No. | Name| Name| ton | Kin | toni | Km
4-bitlateh | F=T a0l a1l+a2l+a3l | 14 : g B4 G +8g— 0.92|0.30| 1.03| 0.30
LD4H 1 [po|[p1]D2{D3 i le Do- [+ Jos2 0.82
D
x Latch 1 1@ 3
LD4H e
—G
— D0 +Q0—
—D1 +Q1—
— D2 +Q2—
— D3 +Q3[—
1| 0| po[p1[p2]D3 i e DO- 092  }0.82
LD4C1H 0 D3
Al Latch 1 |@
x 1] 0]0]o0]o0 1 |le@ CL 0.80 0.80
X: Don't
on't care 1 e
LD4C1H
—G
— DO +QO[—
— D1 +Q1—
— D2 +Q2[—
— D3 +Q3—
CL
— T
Power Flip-Flops
Macro Delay
Function Clamp toin (nS) | tpy (ns)
and Equiv. Level | Sym-|iIn- Out -
Macro Equiv. Circuit and Gate when |bol |put |put
Name Symbol Count | LV| Open | No. |Name| Name|top | Kin | tom | Knt
D flip-flop ckl +a | -a 7 1 |@ Cc CK |[|+Q |0.84]/0.30/0.90]0.30
FDH £l plD -Q 1.05|0.30f 1.04 ] 0.30
1 |@
3L |+Q0|—Q0
FDH
—ICK +Q—
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HG62G Series

Power Flip-Flops (cont)

Macro Delay
Function Clamp tpin (NS) | tpn (NS)
and Equiv. Level | Sym-|in- Out -
Macro Equiv. Circuit and Gate when |bo! |put |put
Name Symbol Count| LV| Open |No. |Name|Name|ton | Kinh [ ton | Km
D flip-flop ckl L] +a]-a 9 1 |@ C CK +Q 0.84]0.30]| 0.90] 0.30
with load + o loclDC : g -Q [1.05]0.30]1.04]0.30
FDL1H 11 lpLloC o |#
| X |+Q0[-Q0
FDL1H
—CK +Q|—
— DC Q|—
— DL
—L
D flip-flop ckleil +al -a 8 1|@ Cc CK +Q 0.840.30|0.90 ] 0.30
with CLR *lolD|D 11@ CL —_ 1.06
FDC1H | o [+qo|—qo0 o | # CK |-Q 1.05]0.30{ 1.14] 0.30
FDC1H
—ICK +Q—
CL
_—
D fipflop | ToxTpRI -0 | - 8 1 |@ c ck |+a |o0.86]0.30[0.94]0.30
with PRE [ =2 5= 1 |@ PR 0.62 —
FDP1H | 0 |-q0|-qo o |4 CK |- [1.10]0.30[1.06]0.30
IR PR — 0.82
FDP1H
—CK +Q—
PR
1
D flip-flop | ek pRIcL] +a | —a | | © 1 |@ c cK |+Q |0.86]0.30{0.94]0.30
with *lololp D 1 |@ CL - 0.96
CLR/PRE PR 62| [o.70
Fopcan |L¢] 0] 0 |+qo[-qo o |# 0. -
Xl1lol 1 0 o |# CK |Q 1.10]0.30{ 1.06] 0.30
x1oT11 o011 CL 0.62 0.74
X111 ] 1 PR - 0.82
FDPC3H
—CK +Q—
PR CL
— |
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HG62G Series

Power Flip-Flops (cont)

Macro Delay
Function Clamp toin (NS) | tpn (NS)
and Equiv. Level | Sym-| In- Out -
Macro Equiv. Circuit and Gate when | bol | put | put
Name Symbol Count| LV| Open | No. | Name| Name| to)n | Kin | tont | Knt
fipflor = T T o0 | 4 } ? -Q [1.16]0.30] 0.92] 0.30
FJH L1111 0
A1 0] 1 [{+Q0|-Q0
A | 1| 0 {—Qo0[+Q0
| X | X [+Q0[|-Q0
FJH
—CK +Q—
9K
Jf( ckl g [kleLl+a —a 13 2 |@ Cc CK [+Q 1.36/0.30] 1.12] 0.30
fip-flop |- o olol o011 1 ]@ cL — 0.92
with CLR 1 |#
A 1l1l01 1 0 CK |Q 1.20{0.30] 1.14] 0.30
FJC1H —
YO 1 o[ 1 o [+a0]=a0 1|4 ct 128
1 1] 0|0 |-Q0{+Q0
| X| X|0 [+Q0|—Q0
X|X|X[1] 0] 1
FJC1H
—|CK +Q—
—Q K
CL
]
J!( ckl J [ klpRcU +a [-a]| 14 2 |@ Cc % +Q 1.36]|0.30} 1.21] 0.30
flip-flop 1 |@ PR 1.26 —
: 41o(oj1(0]| Of 1
with T [# cL 0.54 0.92
PRE/CLR[# [ 1]1]1]0] 1] 0 : e
FJPC1H ED ol1i1]0 |+Qo0l-Q0 2 @ % -Q 1.30 0.30| 1.14| 0.
[ X[ X[ 10 [+qol-q0 CL 130 -
X{ XiX|{ojo| 1| 0
X[ X|X[1{1} Oof 1
X| X[X]|]0of1] 0 O
FJPC1H
—CK +Q [—
-0 K
PR CL
_ 9
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HG62G Series

Power Flip-Flops (cont)

Macro Delay
Function Clamp tpin (nS) | tpn (ns)
and Equiv. Level | Sym-| In- Out -
Macro Equiv. Circuit and Gate when | bol | put | put
Name Symbol Count| LV| Open | No. | Name| Name| toin | Kin | toni | Kni
T flip-flop cklel +al - 9 1 ]|@ Cc CK +Q 0.84]0.301 0.90} 0.30
with CLR £ 0 |—q0|+q0 cL — 1.06
FTC1H o lra0 a0 2 |# CK |-Q [1.05]0.30[1.14]0.30
x| 1] o 1 CL 0.62 —_
FTC1H
—CK +Q—
CL
]
T flip-flop cklprl v @ 9 1 |@ C CK +Q 0.86]0.30| 0.94] 0.30
with PRE | o0 —ao0|+qo . PR 0.62 —_
FTP1H o T2a0] =0 2 CK |- |1.10[0.30[1.06] 0.30
M EIE 0 PR —_ 0.82
FTP1H
_.CK +Q._-
PR
_
T flip-flop ck|prcL] +a] -a 10 1 |@ C CK +Q 0.860.30]| 0.94| 0.30
with PR 0.62 0.70
FTPC3H | 00 [+Q0|-Q0 o |# — .96
x| 1lol 1 0 CK |-Q 1.20]0.30| 1.16] 0.30
x|o[1] o] 1 PR — 0.92
X1111] 1| 1 CL 0.72 0.84
FTPC3H
__Q_.
PR CL
— |
4_-bitD CK | +a0] +a1]+02] +03 22 1 |@ B4 CK +Q0~ | 1.20}0.30] 1.60] 0.30
fip-flop 1100 | D1 | D2 | D3 : g +a3
FD4H  1°C,q00[+010 | +G20[+030 1le
FD4H t|e
—CK +Q0—
— D0 +Qf—
— D1 +QZ—
— D2 +Q3—
— D3
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HG62G Series

Power Flip-Flops (cont)

Macro Delay
Function Clamp toin (nS) | tpn (nS)
and Equiv. Level | Sym-|In- Out -
Macro Equiv. Circuit and Gate when [bol |put |put
Name Symbol Count| LV| Open | No. | Name|Namejton | Kin | ton | Kni
:i-:-i:k?p ck [cL +ao0] +a1]+02[+a3 26 1 g B4 CK +8g— 1.40{0.30] 1.60] 0.30
CL + — 1.35
FD4C1H | 0 [+Q00j+Q10[+Q20}+Q30, 1 |l@
X|{110|0|0]| O 1 1@
FD4C1H
—CK +QO0|— ¥
— D0 +Q1[—
— D1 +Q2—
— D2 +Q3—
——DSCL
[R—
Power Shift Registers
Macro Delay
Function Clamp tpin (NS) | ton (ns)
and Equiv. Level | Sym-|In- Out -
Macro Equiv. Circuit and Gate when {bol |put |put
Name Symbol Count| LV| Open | No. |Name|Name|t,, | Kih | ton | Kni
rae-g:;tser:iﬂ cK| +A | +B 11 1 g B1 CK |+A 0.96]0.30| 1.08] 0.30
4| D |+A0 +B 0.96]0.30| 1.08] 0.30
ZSRH [ +A0[+Bo
ZSRH
—CK +A—
—/D +B—
2-b!tshift cK lcLalcLel +A [ +B 13 1 |@ Cc CK |+A 1.06|0.30( 1.18] 0.30
register i1 |@ CLA — 1.10
wih CLR |1 0 | 0 | D _+AO 2 |# ok [+ [106[030[118[0.30
ZSRCTH |21 0 | 0 [+A0|+BO 2 |# inid g L ‘
X| X |11 X]0
ZSRC1H
—CK +A[—
—D
—]CLA +B[—
—|CLB
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HG62G

Series

Power Shift Registers (cont)

Macro Delay
Function Clamp tpin (nS) | tpn (NS)
and Equiv. Level | Sym-|iIn- Out -
Macro Equiv. Circuit and Gate when {bol |put |put
Name Symbol Count|LV| Open | No. | Name| Name|tyy, | Kin | ton | Kni
register 1o 0] 0] 0[D [+ 1 |@ CLA — 1.30
with 2 |# PRA 062 [070
CLRPRE(X| 9| %1 2| 2 102 2 ¥ CK B 1.26 0.30 1'38 0.30
zSRCPaH| X | 1| X | X| X O | X 2 |# *
x| X1 x x[xTo 2 |# CLB —_ 1.30
X X1 xt 1 x[11]x PRB 0.62 0.70
X1 X X x]) 11X {1
X1 1] x| t] x]|1 X
X[ X[ 1] X]1[X |1
ZSRCP3H
—CK +A
—D
—|CLA +B—
—PRA
—CLB
—1PRB
4-bit shift kKl+al+BT+c ]+ 20 1 |@ C CK +A 1.180.30} 1.30| 0.30
register =5 1. A0 [+B0 |+CO 1|@ +B~ [1.18[0.30] 1.30] 0.30
ZSR4H [ [3A01+B0 |+C0 |+DO +C [1.18]0.30]1.30]0.30
1.18]0. 1.30}0.
ZSRaH +D 30 0.30
—CK +A[—
—D +B[—
+C—
+D
:.:;:ts tsehrift oxlculcusloclowple lea e oo | 24 1 g B4 |[CK |+A [1.38[0.30[1.50{0.30
CLA —_ 1.10
with CLR (K[ 21213 1 2 2 2 |# CK |+B_ |1.38/0.30|1.50]0.30
4 000 0 rA0HBOKCO+DA o |# + . . . .
ZSR4C1H 1.10
x| 1 [ x| x| x| o] x| x| x 2 |# CLB — .
XIxl 11 x| x| x| o] x| X 2 # CK +C 1.38]0.30] 1.50] 0.30
x| x| x| 1{x]|x|x]o]x CLC — 1.10
A x T x1x 111 x x| x| o CK +D 1.38]0.30| 1.50]0.30
CLD — 1.10
ZSR4C1H
—CK +A—
—iD +Bi—
—CLA +C[—
—CLB +D—
—ICLC
—CLD
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HG62G Series

Latches (Normal)
Macro Delay
Function Clamp toin (nS) | tpp (NS)
and Equiv. Level | Sym-|In- Out -
Macro Equiv. Circuit and Gate when | bol put put
Name Symbol Count| LV| Open |No. | Name|Name|ton | Kin | tom | Kni
RS latch sN|RN| +a|-a 3 1 |1@ A3 S +Q 0.65]0.50| — ]0.50
LRSO olololo @ R 0.51 0.35
ol1l1 o0 S —Q [0.51]0.50[0.35[0.50
110011 R 0.65 —
111 Latch
%E‘f
-0
RS latch S| R +Q{__Q 3 1 |# A3 S +Q 0.35(0.50| 0.65] 0.50
LRS3 010/ Latch # R — 0.72
ol1]lo] 1 s -Q |— [|o50[0.72|0.50
11010 R 0.35 0.65
17111
%ﬁs
—-Q
RS latch 010 olo g R 0.65 0.40
LR2520 s 0.65]0.50[ 0.40 0.50
oj1[1]o0 @ S _|Q
1]o0]o]1 0.72 —
1] 1 Latch
%ﬁ
-Q
2-input s|R[+a]-a 4 1 |# A4 |s +Q ]0.40[0.50]0.72] 0.50
RS latch ol ol Lach z R — 0.86
LR2S23 olilol4 ¥ s |-@ |— |os0]0.86{0.50
1lof1!lo R 0.40 0.72
171111
% g [E +Q
-Q
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HG62G Series

Latches (Normal) (cont)

Macro Delay
Function Clamp toin (nS) | tpp (NS)
and Equiv. Level | Sym-| In- Out -
Macro Equiv. Circuit and Gate when | bol | put | put
Name Symbol Count| LV| Open | No. | Name| Name| toin| Kin | ton | Kni
D Latch G l-al-a 4 2 |@ c G +Q |0.70[0.50{0.70] 0.50
LD i TblD 1|@ D 0.70] 070
| Latch G —-Q 0.85]|0.50|0.90] 0.50
D 0.85 0.90
LD
— G +Q S
Bi;ag:ER G lcL +al < 5 3 g ] G +Q }1.15}0.50]| 1.05| 0.50
1/0/D|D D 1.15 1.05
LDC1 1 o| Latch 1 |# CL 0.70 0.65
x| 1 ol 1 G -Q 0.85(0.50] 1.00| 0.50
X: Don't care D 085 1.00
LDCH CL 0.45 0.55
—G +Q—
CL
— 1
D Latch 5 2 |@ c G +Q ]0.70|0.50] 0.80| 0.50
with PRE G PRI +Q-Q 1|@ D
1/0|D|D 0.70 0.80
LDP1 | 0| Latch i e PR 0.45 0.55
x| 1] 1 I 0 G -Q |0.95/0.50} 0.90] 0.50
X: Don't care D 0.95 0.90
LDP1 PR 0.70 0.65
— +Q
PR
— 1
D Latch G PR cLl +al - |© 2 |@ c G +Q |1.25/0.50]1.25]0.50
with TololnlD 1|@ D 1.25 1.25
CLR/PRE PR
LDPC3 | ol ol Latch 1 |# 0.95 0.80
xl 110l 10 1 |# CL 0.70 0.65
x| ol 1] o] 1 G -Q |1.05/0.50}1.10] 0.50
x| 11 1] ol 1 D 1.05 1.10
X: Don't care PR 0.60 0.80
LDPC3 CL 0.45 0.55
—G +Q—
PR CL
— |
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HG62G Series

Latches (Normal) (cont)

Macro Delay
Function Clamp tpin (NS) | tpn (NS)
and Equiv. Level | Sym-| In- Out -
Macro Equiv. Circuit and Gate when | bol | put | put
Name | Symbol Count| LV| Open | No. | Name| Name| toy | Kin | tom | K
4-bit latch G l+ad+a1]+a2l+a3 | 13 : g B4 G +gg— 0.82]0.50{ 0.93] 0.50
LD4 1 |Do|D1]|D2|D3 i le 30- B 1072 0.72
3
LR Latch 1 |@
LD4 1@
—G
— D0 +QO—
— D1 +Q1—
— D2 +Q2—
—D3 +Q3—
4-bit latch 14 1@ B4 G +Q0- |0.82]0.50| 0.93] 0.50
G| cLU +Q0|+Q1|+Q2!|+Q3
i 1 Q3
:’gi&m 1/ 0| Do D1 D2 | D3 1 g DO ™ losz|  Jo72
[ 0 Latch 1 |l@
X10|0I0|0 1 |@ CL 0.70 0.70
X: Don't care
1 | #
LD4C1
— D0 +QO0—
—D1 +Q1—
—D2 +Q2f—
— D3 +Q3—
CL
S
Flip-Flops (Normal)
Macro Delay
Function Clamp toin (n8) | tpn (NS)
and Equiv. Level | Sym-|iIn- Out -
Macro Equiv. Circuit and Gate when |bol |put |put
Name Symbol Count|LV| Open | No. |Name|Name|toy | Kin | tom | Kt
D flip-flop ck| +a | -a 6 1 |@ ] CK |+Q [0.74|0.50]|0.80}0.50
FD £ pl|D @ —-Q |0.95|0.50{0.940.50
| +Q0|-Q0
FD
—CK +Q—
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HG62G Series

Flip-Flops (Normal) (cont)

Macro Delay
Function Clamp ton (nS) | tpm (NS)
and Equiv. Levei | Sym-|In- |Out-
Macro Equiv. Circuit and Gate when |bol |put |put
Name Symbol Count| LV| Open |No. | Name|Name|top | Kih | tom | Kmi
D flip-flop ekl LT +al - 8 1 |@ C CK +Q 0.74]0.50] 0.80] 0.50
withload | =T~ Thc : g -Q 0.95/0.50/0.94}0.50
FDL 4|1 |DL|DL 2 |#
| X |+Q0|Q0
FDL1
—CK +Q—
—{DC L
—pl @
—L
D flip-flop ckleLl +a | -a 7 1@ Cc CK +Q 0.74]0.50| 0.80] 0.50
with CLR ~lolD|D i|l@ CcL — 0.96
FDC1 ~| o0 |=ao|—qo o |4 CK |- |o.95|0.50{1.04]0.50
x1 110 |1 CL 0.52 —
FDC1
—CK +Q—
CL
1
D flip-flop 7 1 |@ C CK +Q 0.76/0.50]| 0.84 ] 0.50
with PRE '_:;f ':)R *: 'g 1 |@ PR 0.52 —
FDP1 | 0 |-q0l—qo o l# ck [-@ [1.00[0.50]0.96]0.50
FDP1
—CK +Q—
PR
1
D flip-fiop cklprlcL] +a ] -a 8 1 |@ Cc CK +Q 0.76]0.50]| 0.84] 0.50
with *lTolol DD 1 |@ CL — 0.86
PRE/CLR PR 5 50
ropcs | |c 0 [ o |+ao[-o 2 |# 0.52 0.
X11lo]l 1 0 o |# CK [|-Q 1.00|0.50| 0.96 | 0.50
X{o{1{0{1 CL 0.52 0.64
FDPC3
—ICK +Q—
PR CL
— |
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HG62G Series

Flip-Flops (Normal) (cont)

Macro Delay
Function Clamp ton (n8) | tow (ns)
and Equiv. Level | Sym-| In- Out -
Macro Equiv. Circuit and Gate when | bol | put | put
Name Symbol Count| LV| Open | No. | Name| Name] tom| Kin| ton | Km
JK cklJ | K|+al-a|® 2 (@ ¢ |[ck [+ [1.08[0.50{0.82]0.50
fipfior T 6 00 | 1 : #@ -Q [1.06[0.50] 0.82] 0.50
FJ L1 (1] 1 0
10| 1]|+Q0|-Q0
L1 0 |—Q0(+Q0
| x | x [+Q0|-Q0
FJ
—CK +Qf—
O K
JK ckl 9 klell+a | -a 12 2 |@ C CK +Q 1.26]0.50] 1.02] 0.50
Mpop  [* oo o] 0 [ 1 Ve oL — 0.82
with T Tol 1 1o # CK_|-@ [1.10]0.50] 1.04] 0.50
FJC1 A o[1]0]+a0]-Q0 1 |# CL 1.18 -
A|1]|0]|0|-Qo0|+Q0
| X| X] 0 [+Qo0{-Q0
X|X[X|1] 0 1
FJC1
—CK +«Qf
—g K
CL
1
JK ek 4 [kPRIcU +a |- 13 2 |@ C CK +Q 1.26]|0.50] 1.11] 0.50
flip-flop *Tolol1lol ol 1 11@ PR 1.16 —
with 1 | # CL 0.44 0.82
PRE/CLRIA [ 1[1]1]0] 1| 0 = - -
11101110 ~q0l+qo 1 |# PR 0.40 0.42
[ x[x]1]o[+qo}-a0 CL 1.20 —
X| X[X|[o{o| t{ O
X| X[X[1]1] 0] 1
X| X|X|o|1| 0] O
FJPC1
— +Q —
g K
PRCL
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HG62G Series

Flip-Flops (Normal) (cont)

Macro Delay
Function Clamp tpin (nS) | tpn (NS)
and Equiv. Level | Sym- In- Out -
Macro Equiv. Circuit and Gate when | bol | put | put
Name Symbol Count| LV| Open | No. | Name| Namq toin| Kin| ton | Km
Tfll:pgll?g cKlcLl+a | —a 8 1|@ c CK |+Q ]0.74/0.50{0.80] 0.50
it —
wi £ o0 l<ol+ao0 o |4 CL 0.96
FTC1 | 0 [+qo|-qo CK {-Q 0.95|0.50] 1.04| 0.50
x1110 11 cL 0.52 —
FTC1
—CK +Q—
CL
]
T'ﬂip-ﬂop cklPRI < | —a 8 1 |@ (o] CK +Q 0.76]0.50] 0.84| 0.50
with PRE o -qol.qo PR 0.52 —
FTP1 21
o [=aol—ao CK |-a [1.00]0.50]|0.960.50
X111 0 PR —_ 0.72
FTP1
_Q.—
PR
—
TflI:p-flop ck/pRcL] +a| - 9 1]1@ C CK |+Q 0.76]0.50]| 0.84| 0.50
wit PR 0.52 0.60
FTPC3 |0 |0 [+Q0]|-Q0 2 | # — .
Xx|1]0]1 | o CK_|-@ ]1.10/0.50} 1.06 0.50
X[o]1] o0 [1 PR — 0.82
X111 1 1 CL 0.62 0.74
FTPC3
—CK +Q—
PR CL
— |
:i-bi:lg) oK | +a0] 2011 402 +q3 | 21 : g B4 | CK :gg- 1.10}0.50| 1.50] 0.50
PP T oo {01 [ D2 [ D3 i e
FD4 ~C [+000[+Q10{+Q20]+Q30 1 |e@
FD4 te
—CK+Qo[—
—D0 +Q1[—
— D1 +Q2—
—D2 +Q3—
— D3
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HG62G Series

Flip-Flops (Normal) (cont)

Macro Delay
Function Clamp tpin (nS) | tpn (NS)
and Equiv. Level |Sym-}in- Out -
Macro Equiv. Circuit and Gate when |bol jput |put
Name Symbol Count|LV| Open | No. |Name|Name| to | Kin | tom | Kni
4-bitD  [oklell +qof +Q1]+Q2(+Q3 |25 1 |@ B4 CK [|+Q0- {1.30]0.50{ 1.50] 0.50
flip-flop 1 |@ cL |+@8 |— 1.25
with CLR { g 380 g:o ggo ?)3:;0 'e
FD4C1 M ik bt 1 j@
X|1j]oj|jo0o{o0/|0 1 |@
FD4C1
—CK +Q0— 1 |#
— D0 +Q1—
—D1 +Q2—
— D2 +Q3—
-——D3CL
—
Shift Registers (Normal)
Macro Delay
Function Clamp tpin (nS) | ton (NS)
and Equiv. Level | Sym-|In- Out -
Macro Equiv. Circuit and Gate when |bol |put |put
Name Symbol Count| LV| Open | No. | Name|Name|ty, | Kin | ton | Kni
| B [0 [ [ e
4| D [+A0 + . . . .
Z8R | +A0 [ +B0
ZSR
—CK +A[—
—D +B[—
2-b!t shift cKlcLAlcLB] +A | +B 12 1 |@ Cc CK [+A 0.96]0.50} 1.0810.50
register 1 |@ CLA — 1.00
with CLR { 0. 2. D 2 (# Tk [+ [0.96]050]1.08] 050
X1 | X]|]0][X - :
X| X1 | X]|0
ZSRCH
—CK +A[—
—D
—|CLA +B[—
—|CLB
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HG62G Series

Shift Registers (Normal)

Macro Delay
Function Clamp toin (nS) | tpn (NS)
and Equiv. Level | Sym-|In- Out -
Macro Equiv. Circuit and Gate when |bol |put |put
Name Symbol Count|LV| Open |No. |Name|Name|to | Kin | tom | Kni
2-bit shift [oy TeralcLalPralPRe[+A | +8| 14 1 |@ B4 |CK |+A ]1.16{0.50|1.28]0.50
;z?fter (0] 0] 0] 0D |+d ; #@ CLA — 1.20
CLR/PRE|R_| 0| 0| 0 0 [+A0|+BO o |# PRA 0.52 0.60
x|l 1 x] x| x[o]| x o |# CK |+B 1.16]0.50] 1.28 | 0.50
ZSRCP3
x| x[ 1] x]x{x]|o 2 |# CLB — 1.20
X| x| x|+ x]1]x PRB 0.52 0.60
X| x| x[ x| 1]x]1
XP1px) 1 x[1]x
X x{ 1] x]17x7]1
ZSRCP3
—CK +A[—
—iD
—CLA +B[—
—PRA
—|CLB
—PRB
4-bit shift 19 1 |@ C CK +A 1.08|0.50| 1.20| 0.50
. CKl+A |+B | +C | +D
regist 1
gister =175 1+A0 |+B0 |+CO @ +B__ |1.08]0.50] 1.20] 0.50
ZSR4  [C].A0[+Bo[+Co[+D0O +C :-gz g-:g :-zg g-zg
7SR4 +D . . . .
—CK +A[—
—D +B[—
+Cl—
+D—
4-b§ttshift xloulcslocoinlealealhcloo| 23 1 g B4 |CK |+A [1.28/0.50]1.40]0.50
;:g"sceiﬂ 4 0| oo o] ofadsolco > |4 CLA — 1.00
ZSR4CH E1 olo]| o]l o kAokBOKCONDO 2 # CK +B 1.2810.50] 1.40} 0.50
x| 1] x| x| x| o] x]x|x o |# CLB — 1.00
X xt1lx|x|x| ol x|x 2 |# CK +C 1.28]0.50] 1.40| 0.50
x| x| x]+x|x|x{o|x CLC — 1.00
x[xIx{x[+]x]x]x]o CK +D 1.28|0.50( 1.40{ 0.50
CLD — 1.00
ZSR4CH
CK +A[—
—D +B—
—CLA +C[—
—CLB +D[—
—|CLC
—|CLD
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HG62G Series

Others (Power)
Macro Delay
Function Clamp toin (nS) | ton (NS)
and Equiv. Level | Sym-|in- Out -
Macro Equiv. Circuit and Gate when |bol |put |put
Name Symbol Count| LV| Open | No. | Name|Name|toy | Kin | ton | K
4-bit A0 14 2 |# BS AO- 0.78]/0.98] 0.70] 0.30
compar- BO # A3,
ator A1 # BO-
zeacsp | B1 # B3
A2 #
B2 #
A3 #
B3 #
ZEQCA4P
— AO
— BO
— A1
— B1
— A2
— B2
— A3
— B3
1-bit full FA1P 9 2 |# B2 A, B +CO [1.02]0.30{0.80}0.42
adder —|A  +CO 2 |# cl 0.70 0.42
FA1P —B 2 |# AB |+S |1.06/0.30|1.08]0.30
—Ci +S Cl 0.74 0.70
2-bit full FADP 16 2 |# c An, Bn| +CO [1.48]0.30]1.32]0.42
adder — A1 +co 2 |# Cl 1.30 0.74
FA2P —{B1 +81 2 : An, Bn| +Sn [1.72]0.30[ 1.44]0.30
— A0  +S0 M cl 114 0.86
—{Bo 2
—|Cl
4-bit full FA4P 46 2 |# B5 An, Bn| +CO |1.30]0.30{1.22]0.30
adder —{ A3 +CO 2 |# Cl 1.10 1.06
FA4P —{B3 +S3 2 |# An, Bn| +Sn |2.68]0.50| 2.74| 0.42
— A2 +82 2 (# cl 2.26 2.32
— B2 +S1 2 |#
— A1 +S0 2 z
—1 B1
— A0 2 |#
— Bo 4 |#
—Cl
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HG62G Series

Others (Power) (cont)

Macro Delay
Function Clamp tpin (NS) | tpn (NS)
and Equiv. Level | Sym-|In- Out -
Macro Equiv. Circuit and Gate when |bol |put |put
Name Symbol Count|LV| Open |No. | Name|Name|top | Kin | ton | Kni
4-bit parity] 42 1 {# B5 |A- Ev ]|2.50]0.98]2.50] 0.58
generator/ — APTGENP 1 |# OD |2.65(0.30|2.7010.30
checker —B 1 |#
PTGENP | —c  Ev— Ti#
—b 1 |#
—E  OD— 1 :
1F 1 |#
G 1 |#
—IH
1!
Power 2 2 |@ A1l +Y 0.51]0.30] 0.44 ] 0.30
buffer -Y ]0.24|0.30{ 0.36 |0.30
BUFP b. +Y
=Y
Other (Normal)
Macro Delay
Function Clamp tpin (18) | tph (nS)
and Equiv. Level | Sym-{in- Out -
Macro Equiv. Circuit and Gate when |bol |put |put
Name Symbol Count| LV| Open | No. | Name|Name|typ | Kin | ton | Kni
4-bit A0 12 2 |# B5 AO- 0.6811.80] 0.60 | 0.50
compar- BO # A3,
ator A1 # BO-
zeaca | BI # B3
A2 #
B2 #
A3 #
B3 #
ZEQC4
— A0
— BO
—1 B1
— A2
— B2
— A3
— B3
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HG62G Series

Other (Normal) (cont)

Macro Delay

Function Clamp toin (nS) | ton (NS)
and Equiv. Level | Sym-|in- Out -
Macro Equiv. Circult and Gate when |bol |put |{put
Name Symbol Count | LV| Open | No. | Namej Name|to | Kin | tom | Kt
1-bit full FA1 7 2 |# B2 |A, B |+CO |0.92]0.50]0.70}0.76
adder — A +CO— 2 |# Cl 0.60 0.32
FA{ —B 2 |# A B +S 0.96]0.50| 0.98 | 0.50

-— ClI +SH— Cl 0.64 0.60
2-bit full FA2 14 2 |# C An, Bn] +CO {1.38]0.50]|1.22]0.76
adder — A1 CO— 2 |# Ci 1.20 0.64
FA2 —B1 +S1— 2 |# An, Bn| +Sn |1.62]0.50] 1.34] 0.50

— A0 +S0[— 2 : Cl 1.04 0.76

—{Bo 2

—|Ci
4-bit full FA4 43 2 |# B5 An, Bn| +CO [1.20]0.50] 1.12} 0.50
adder — A3  +CO— 2 |# Cl 1.00 0.96
FA4 —B3 2 |# An, Bn| +sn [2.58]0.92] 2.64]0.76

—A2 483 2 z Ci 2.16 2.22

B2 +S2[— > |#

: i; +S0T— 2 |#

3 |#

~—1B0

—Cl
9-bit parity] PTGEN 37 1 |# B5 A~ Ev 2.40}1.80] 2.40{1.08
generator/ —A 1 |# OD |2.55/0.50|2.600.50
checker —B 1 |#
PTGEN —c B T

—b 1 |#

—E OD|— : z

—F

—a 1 |#

—H 1 |#

g
Power 1 1 |@ A1l +Y 0.60]0.50] 0.50] 0.50
buffer ‘DO‘[E —Y_ [0.30[0.50] 0.45 [0.50
BUF RY,

-Y
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HG62G Series

Other (Normal) (cont)

Macro Delay
Function Clamp toin (nS)  [tpn (ns)
and Equiv. Level |Sym- [In- Out-
Macro Equiv. Circuit and Gate when |bol put {put
Name Symbol Count [LV [Open |No. Name |Name |t [Kin |ton1 | Kni
Delay 6 1 |@ IN OuUT |23 |0.5 |24 |05
cell
DLY2
DLY2
—IN OUTI—
Delay 13 1 |@ IN OUT |4.2 |05 |4.3 {05
cell
DLY4
DLY4
IN OouUT—
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HG62G Series

RAM
Macro Delay
Function Clamp tpin (NS) |tpn (NS)
and Level
Macro when |[Input Output
Name Equiv. Circuit and Symbol LV|Open |Name |[Name |ton |Kin |ton |Kni
Single- 1 |# A0 to 00 to £ |0.24] € 0.24
port RAM — a0 XRAMSXX 00— Ab—1 Ob1
—1 Al or— 1 |# R 6 6
—A2 o 1 |+ w — —
. n R
. © 7]
—1 Ab— 02— 1@ G
12— 1 | # 10 to —_ —_—
—IR : b
—W Ob-1 | —
_ — G b1 |—
Cell Equivalent
Name Function Gate Count
TRAMS1A|256 W x9 b (scan func.) | 10000
TRAMS2A] 128 W x 18 b (scan func.) | 10000
TRAMS3A[64 W x36 b (scan func.) [ 10000
RAMS1A |256 W x9b 10000
RAMS2A |128W x18b 10000
RAMS3A |64 Wx36b 10000
Dual- 1 |# AQ to OAOto |2 024|122 |0.24
portRAM | | g XRAMDX> | Ab-1, | OAb-1,
—I A1 IAC— BOto OBO to
—l A OA1 — Bo—1 OBb-1
A1 — 1 |# R,A, RB 6 6
—1 Ab-1 OA2[— 1 |# WA, WB — —
RA IA2— 1 @ GA, GB © ?
_lwa OAb-1 1 |# IAO to — —
IAb—1
—{ GA - )
IAD— IBO to
— BO OoBO[— (Bb—1
— B IBO—
—B2 OBl —
: Bt —
—1 Bb-1 oB2—
B2[—
— RB :
—{ WB OoBb-1 —
—1GB iBb—-1 | —
Cell Equivalent
Name Function Gate Count
TRAMD1A|{128W x9 b (scan func.) | 10000
TRAMD2A|64 W x 18 b (scan func.) | 10000
TRAMD3A|32 W x 36 b (scan func.} | 10000
RAMD1A [128W x9b 10000
RAMD2A |64 Wx18b 10000
RAMD3A |32Wx36b 10000
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HG62G Series

Single-Port RAM
Features Notes
» One address, one R/W port « Since the address latch (ADD-L, figure 2) is
 Asynchronous built in, G must be open (automatically pulled
+ Autodiagnosis high) when it is not used.
« 256 word X 9 bit
128 word X 18 bit » Outputs (Og—Oy, _ |) are high impedance when
64 word X 36 bit read enable (R) is low.

» Change the address while write enable (W) is
low only.

ADD-L ADD- Memory

IN-
< < lo=lp—
Ag—Ad -1 |:> |:> DEC |:> matrix BF omb-t
= four| 2> oo

BF

T :

W

R
Ag—Ad - 1. Address G: Address latch clock ADD-L:  Address latch
lo-lo-1: Input data W: Write enable ADD-DEC Address decoder
Oo-Ob-1:Outputdata  R: Read enable IN-BF Input data buffer

OUT-BF:  Output data buffer

Figure 2 Single-Port RAM Block Diagram
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HG62G Series

Timing Table 6 Single-Port RAM Timing
Item Symbol Min Typ Max Unit
Address Read cycle time  tge 24 —~ — ns
Ao—Ad -1 Address access taa — 12 20 ns
time
Da;fg:t_pf t Output data hold  ton 1 — — ns
(G = high, R = high) time
Read enable time t — 6 10 ns
Figure 3 Single-Port Read Cycle Timing ° Tme _“Ron
Read disable time tgorr 08 — — ns
Write cycle twe 24 — — ns
Read : :
enable (R) Write pulse width twp 10 — — ns
Address setup twas 6 — — ns
Data output  Hj-7 time
O0—Op - 1
Address hold twaH 8 — — ns
Figure 4 Single-Port Data Output Timing time
Data setup time  twps 10 — — ns
twe Data hold time  twpy 8 — — ns
Address Address latch taas 4 — — ns
Ao—Ad -1 setup time
Write twAs Address latch tgan 2 — — ns
enable (W) hold time
Data input
lo—lp-1

(G = high)
Figure S Single-Port Write Cycle Timing

tcas tcaH
-—P

Am+1

B

Am—1>< Am Xém+1

Note: When G = high, the address change
is transferred directly (A). The
address is latched and held the
same while G = low. The next
address is recognized at the rising
edge of G (B).

Figure 6 Single-Port Address Latch Timing
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HG62G Series

Dual-Port RAM

Features

» Two addresses, two R/W ports
» Asynchronous
+ Autodiagnosis

128 word x 9 bit

64 word X 18 bit
32 word x 36 bit

Notes

¢ Since the address latch (ADD-L, figure 7) is
built in, GA and GB must be open
(automatically pulled high) when it is not used.

¢ Outputs (OAg—OAy, _ 1/OBy-OBy, _ ) are high
impedance when read enable (RA/RB) is low.

» You cannot write to the same address from both
the A and B ports simultaneously.

* Change the address while write enable
(WA/WB) is low only.

RA
WA

L

ADD-L ADD- [> ouT-B |:> OAe-OAp — 1
R B e
(A)
M IN-BF IAalA
emory (| "y [<D 1ot
GA__A matrix
GB
i IN-BF
@ (B) <:l |BO_|Bb—1
ADD-L ADD-
Bo-Bd 1 |:> B) [> DEC |:>
(B) [> OUT-BF E> OBo-OBb _ 1
8
wB A T
RB
Ao—Ad - YBo—Bd -1 Address ADD-L: Address latch
IAo—IAp - ¥IBo—IBp - 1. Input data ADD-DEC Address decoder

OA¢—OAp - YOBo—OBp - 1: Output data

GA/GB:
WA/WB
RA/RB:

Address latch clock
Write enable
Read enable

IN-BF Input data buffer
OUT-BF:  Output data buffer
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Timing Table 7 Dual-Port RAM Timing
ltem Symbol Min Typ Max Unit
Add tRe -
ress Read cycle time tge 24 — — ns
Ao—Ad -1
Bo-Bd -1 Address access  taa — 12 20 ns
Data output time
OA0~OAb - 1 Output data hold toy i — — ns
OBo—-OBb - 1 , . time
(G = high, R = high)
Figure 8 Dual-Port Read Cycle Timing Read enable time_tron — 8 10_ns
Read disable time tgorr 08 — — ns
Read enable Write cycle twe 24 — — ns
(RA, RB) Write pulse width twp 10 — — ns
Data output , Address setup twas 6 — — ns
OAg-OAp - 1 _Hi Hi-Z)  time
OBo-OBb - 1 Address hold twaAH 8 — — ns
Figure 9 Dual-Port Data OQutput Timing time
Data setup time  twps 10 — — ns
twe i - —
Address Data hold time  twpn 8 ns
Ao—Ad - 1 Address latch teas — — s
Bo—Bd-1 setup time
Write enable  twag Address latch teAn 2 — — ns
(WA, WB) hold time
Data input
tAo—IAb - 1
IBo—1Bp - 1
(G = high)

Figure 10 Dual-Port Write Cycle Timing

tcas tgaH

Am+1

Address Am-1 Am

Note: When G = high, the address change
is transferred directly (A). The
address is latched and held the
same while G = low. The next
address is recognized at the rising
edge of G (B).

Figure 11 Dual-Port Address Latch Timing
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Absolute Maximum Ratings

Item Symbol Rating Unit
Supply voltage Vee -0.3t0 +6.7 \)
Terminal voltage Input Vi -0.3t0 Vg +0.3 \
Output Vo -0.3t0 Vgec +0.3 \'
Output current Per output lo -32 to +32 mA
Per Voc/GND loT 70 to +70 mA
Operating temperature Topr —20to +75 °C
Storage With bias Toias —20 to +85 °C
temperature Without bias  Tgyg -55to +125 °C
Electrical Characteristics
Terminal Capacitance (Ta = 25°C, f = 1 MHz)
Item Symbol Min Typ Max Unit Test Condition
Terminal capacitance Cr —_— — 125 pF ViN=0V
Note:  Terminal capacitance is sampled and not 100% tested.
Normal Temperature Range (Voc =5V £ 5%, Ta = 0°C to +70°C)
Item Symbol Min Typ Max Unit Test Condition
Input voltage (TTL level) ViHT 2.2 — Vee+03  V
Vier -0.3 — 08 \'
Input voltage (CMOS level) V¢ 07xVgg — Vec+03 V
VlLC -0.3 —_ 0.3x VCC \'
Schmitt trigger (TTL level) Vi+ (1.5) — 25 \' Veec=5V
V- 0.7 —  (1.7) \ Veg=5V
AV (0.3) —_ = \' Vec=5V
Schmitt trigger (CMOS level) Vyc+ (2.8) — 40 \') Veg=5V
Vic- 1.2 — (2.4 v Veg=5V
AVqg (0.3) - - \ Vee=5V
Output voltage (lo. =2 mA) Voy 3.5 _ = v loy=—1mA
VOL - el 0.4 \'} |o|_ =2mA
Output voltage (oL =8 mA}  Vop 35 —_ = \ loy = -2 mA
VOL — —_ 0.4 \' IOL =8 mA
Output voltage (loL = 12 mA) Voy 3.5 —_ - Vv log = —4 mA
VOL —_ —_— 04 \' IOL =12 mA
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Normal Temperature Range (cont) (Vo =5V £ 5%, Ta = 0°C to +70°C)

Item Symbol Min Typ Max Unit Test Condition
Output voltage (lo. =24 mA)  Voy 3.5 — — Vv loy =—-12 mA
VOL —_ —_ 0.4 Vv |o|_ =24 mA
input leakage current I — —_— 1 HA
Output leakage current Lo — — 1 A At high impedance
Pull-up current lpy 80 220 550 pA Vin = GND
Pull-down current lpp 80 220 550 pA Vin = Vee
Gate delay Internal tod — 0.3 — ns 2-input power
NAND, FO =2, Al=2 mm
Input buffer tod — 0.8 — ns FO =2, Al =2 mm
Output buffer  tyg — 1.8 — ns High-speed buffer
CL= 50 pF
Power dissipation Pi — 9 — uW/gate 1 MHz

Note: Input level may be degraded by GND noise due to numbers of output switching simultaneously.

Extended Temperature Range (Vcc =5V 5%, Ta =-20°C to +75°C)

Item Symbol Min Typ Max Unit Test Condition
input voitage (TTL level) ViuT 2.4 - Vec+03 V
Vit 0.3 — 0.8 Vv
Input voltage (CMOS level) Vine 0.7xVee — Vec+03 V
V|LC 0.3 —_ 0.3 x VCC \Y
Schmitt trigger (TTL level) Vyr+ (1.5) — 2.5 \ Veg=5V
V- 0.7 — (1.7) Vv Vee=5V
AVt (0.3) — — \' Vee=5V
Schmitt trigger (CMOS level)  Vrig+ (2.8) —_— 4.0 Vv Vee=5V
V- 1.2 — (2.4) \' Vec=5V
AV1g {0.3) — — \ Voc=5V
Output voltage (i, =2 mA)  Voy 3.5 — — \' lon =—1 mA
VOL —_ —_ 0.4 Vv IOL =2mA
Output voltage (Ig. =8 mA)  Vpy 3.5 — — Vv loy =—2 mA
VOL —_— _— 0.4 V IOL =8mA
Output voltage (I, = 12 mA)  Vpy 35 — — v lon =—4 mA
VOL _— —_ 0.4 Vv 'OL =12 mA
Output voltage (lg. =24 mA)  Vgy 35 — — \ lon =—12 mA
VOL -_ —_ 0.4 \" IOL =24 mA
Input leakage current I — — 1 pA
Output leakage current Lo — — 1 MA At high impedance
Pull-up current Ipy 80 220 550 pA Vin=GND
Pull-down current Ipp 80 220 550 pA Vin=Vee
Gate delay  Internal tod — 03 — ns 2-input power NAND,
FO=2 Al=2mm
Input buffer tod — 0.8 — ns FO=2,Al=2mm
Output buffer  toq — 1.8 — ns High-speed buifer
CL =50 pF
Power dissipation Pi — 9 — uW/gate 1 MHz

Note:  Input level may be degraded by GND noise due to numbers of output switching simultaneously.
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Low Voltage Version (V¢ =3 V £10%, Ta = 0°C to +70°C)

ltem Symbol Min Typ Max Unit Test Condition
Input voltage *1 (CMOS level) V|yc 07xVegg —  Vge+03 V
VlLC 0.3 —_ 0.3 x VCC \'
Schmitt trigger *2 (CMOS level) Vrc+ (1.7) — 2.9 \ Vee=3V
Ve~ 0.7 — (1.9) \i Vee=3V
AV1e (0.2) — — \'] Veg=3V
Output voltage 3 Vou Vog 04 — — \ lop = —0.5 mA
(|OL =2 mA) VOL —_ —_ 0.4 \ IOL =1mA
Output voltage '3 VOH VCC —0.4 —_ — \Y IOH =—1mA
(lop = 8 mA) Vo, — —_ 0.4 \' lop =4 mA
Output voltage *3 Vou Veg 04 — -— Vv oy =—-2 mA
<IOL =12 mA) VOL —_ — 0.4 \'J |o|_ =6 mA
Output voltage *3 Vou Veg04 — @ — v loy = —6 mA
(|o|_ =24 mA) VOL —_ —_ 0.4 \Y IOL =12mA
Input leakage current I — — 1 pA
Output leakage current ho — — 1 UA At high impedance
Pull-up current lpy 25 100 230 HA Viny = GND
Pull-down current lpp 25 100 230 pA Vin =Vee
Gate delay Internal tod — 045 — ns 2-input power
NAND, FO =2,
Al=2mm
Input buffer tog — 1.2 — ns FO=2,Al=2mm
Output buffer tod — 27 — ns High-speed buffer
C, =50 pF
Power dissipation Pi — 33 - HW/ 1 MHz
gate
tpd Variation o 0.65 1.5 3.1 times Post-layout

Notes: 1. Input voltage may be changed according to the number of simultaneous switching output
buffers.
2. The schmitt input value in () is just for reference. It can be tested and guaranteed by
customers test vecter.
3. I, currentdrive in () below Output level is specified at Voc =5 V. Forones atVge =3V
see test conditions.
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Low Voltage Version (Vo =3 V £10%, Ta = -20°C to +75°C)

Item Symbol Min Typ Max Unit Test Condition
Input voltage -1 (CMOS level) Ve 0.7xVoe —  Vec+03 V
VILC -0.3 - 0.3 x VCC \'
Schmitt trigger "2 (CMOS level) Vrc+ (1.7) — 29 \' Veg =3V
V- 0.7 — (1.9) \' Veg=3V
AVte (0.2) - — Vv Vee=3V
Output voltage "3 Vou Vec04 — — \ loy =-0.5 mA
(IOL =2 mA) VOL — — 0.4 \' IQL =1mA
Output voltage "3 Vo Vogg04 — — \ loy =—=1 mA
(lop =8 mA) VoL — — 0.4 \ lop =4 mA
Output voltage "3 Vou Vec 04 — — \ loy = -2 mA
(IOL =12 mA) VOL — — 0.4 Vv IQL =6 mA
Output voltage "3 Vou Vegg04 — — v lop =6 mA
{lop =24 mA) Vo — — 0.4 \' loL = 12 mA
Input leakage current Iy — — 1 pA
Output leakage current ho — — 1 pA At high impedance
Pull-up current loy 25 100 230 pA Vi = GND
Pull-down current IPD 25 100 230 LIA VIN = VCC
Gate delay Internal tod — 045 — ns 2-input power
NAND, FO = 2,
Al=2mm
Input buffer tod — 1.2 — ns FO=2 Al=2mm
Output buffer tod — 27 — ns High-speed buffer
CL =50 pF
Power dissipation Pi — 33 — uw/ 1 MHz
gate
tpd Variation o 0.60 1.5 341 time Post-layout

Notes: 1. Input voltage may be changed according to the number of simultaneous switching output
buffers.
2. The schmitt input value in () is just for reference. It can be tested and guaranteed by
customers test vecter.
3. lg currentdrive in () below Output level is specified at Vo =5 V. Forones atVec =3V
see test conditions.
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Characteristic Curves
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_ Figure 12 Internal Gate Delay Time

Figure 13 Output Buffer Delay Time
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Package Dimensions
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DILP-64S
57.6
58.5 Max 33
>
1]
o=
™~y
O ik
1 1.0
&
S 19.05
[e0]
o
:_usi %ﬂ
tey ! +0.11 [}
§ ‘—0.25—0,05
D 0°-15°
(V]
QFP-64
17.2+0.3 ]
014 !
‘ 48 33
49 = 32
© = o
+H = o
o =
™~ = —
— e
=
64 /17
__,_1UUU1UUUUUUUIJHUUU 16
0.35 % 0.10 =
1 £0.15 : ge % o
7 =2 3 1.6
Rl 8 H :
o ) ~
[
L =
S

105



HG62G Series
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