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HG62G Series
High-Speed CMOS Gate Array

@ HITACHI Sep. 1991

Rev. 0
Description Low power dissipation

— Internal gate at 10 MHz

The HG62G series free-channel gate arrays are OPEratioN .....c.coeeueereereuensnsens 90 uw/gate typ.
fabricated with 0.8 um CMOS process and doubie Autodiagnosis
metal interconnect technology. The HG62G series — Automatic test circuit and test pattern
consists of 4 master slices ranging from 14,540 to generation
34,797 raw gates with high I/O pin counts. RAM capability

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)...cuuuurereencnd 0.8 ns typ.
— Output buffer (Ci_ = 50 pF).......... 1.8 ns typ.
» High drivability output
— Selective buffers with [g; = 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

— 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 1I/O buffers

— TTL or CMOS levels

— Reduced noise output buffers

— Driving capacity: Ig =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
?‘.!, I
iJ
Hitach e
semiconductor
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. HG62G Series

Maximum Available Signal Pins

Package Type Body HG62G014 HG62G019 HG62G027 HG62G035
DILP-64S (under dev) (under dev) —_ —

QFP-64 14 x 14 mm (under dev) (under dev) (under dev) —_—

QFP-80 14 x 14 mm (under dev) (under dev) (under dev) (under dev)
QFP-100 14 x 14 mm (under dev) (under dev) (under dev) (under dev)
QFP-144 20 x 20 mm (under dev) (under dev) (under dev) (under dev)
QFP-176 24 x 24 mm {under dev) (under dev) (under dev) (under dev)
QFP-136 28 x 28 mm 128 (under dev) {under dev) (under dev)
QFP-168 28 x 28 mm 136 152 152 (under dev)
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

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).

Master HG62G014 HG62G019 HG62G027 HG62G035
Usable gates (k gates) 5.8-6.5 7.8-8.8 11.0-12.4 13.9-15.7
Random logic
! [ 11
Dedicated T Test | | RAM
test pins w oL CTL

Figure 1 Autodiagnostic Pins
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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

tpih = tolh + (Kjh X Cp)
gm = ton) + (K X Cp)
L

=ZCpL +0.05 x ILV
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

when they use actual routing information after Unit : (pFAo)
automatic layout. However, a rough estimation is Inter-block
needed to prevent timing design errors in the Intra-block G014, G019 G027, S035
carlier design phase. Gate delay times are
estimated as follows: Car_ 012 0.25 0.35
Note:  Gate delay time distribution: 35%—180%
Ve =5V 1 5%, Ta = —20°C to +75°C
Macro Cell Library
1/0 Buffers
* Input buffers
Delay
Macro toih (NS)  |tpy (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 |Kih itom |Kni
TTL-evel - - D1 0.53 {0.16 [1.19 (0.14
input buffer Vee
GND
CMOS- - - D1 0.65 [0.17 (0.82 (0.14
level input
f i
IC
GND
Note) When using EWS for gate array design, please reconfirm the latest availability of cells.
3
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HG62G Series

« Input buffers (cont)

Macro

Function
and
Macro
Name

Equiv. Circuit

Equiv.
Gate
Count

Lv

Clamp
Level
when

Open

Symbo!

Sym-
bol
No.

Delay

In-
put
Name

Out-

put
Name

totn (ns)

tont (ns)

tolh

Kin

ton!

Kni

Schmitt-
trigger
TTL-level
input buffer

iTS

ST

i

D1

0.83

0.22

1.57

027

Schmitt-
trigger
CMOS-
level input
bufter

ICS

D1

0.96

0.26

1.34

0.26

TTL-level
input buffer
with pull-up

mu

D2

0.53

0.16

1.19

0.14

TTL-level
input buffer
with
pull-down
D

D2

0.53

0.16

1.19

0.14

CMOS-
level input
bufter with

pull-up
ICU

D2

0.65

0.17

0.82

0.14

CMOS-

level input
buffer with
pull-down

ICD

D2

0.65

0.17

0.82

0.14

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

ITSU

i | B | |

D2

0.83

0.22

1.57

0.27
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HG62G Series

* Input buffers (cont)

Macro

Function
and
Macro
Name

Equiv. Circuit

Equiv.
Gate
Count

Lv

Clamp
Level
when

Open

Symbol

Sym-
bol
No.

Delay

in-

Name

put
Name

toin (nS)

tont (nS)

toih

Kin

toni

Kni

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

ITSD

Vee
ﬁ
GN

D2

0.83

1.57

0.27

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

ICSU

Vee
@
GND

D2

0.96

0.26

1.34

0.26

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

ICSD

Vee
DZ{E
GND

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-
Name

toin (NS)

ton; (ns)

tolh

Kin

tohl

Knt

0SCin
(2Mto
20 MHz)

XIN

GND

XIN
T

D1

2.40

0.19

1.80

0.11

OSC out
(2Mto
20 MHz)

Xout

Vee

QuT

D1

0.96

0.12

0.66

0.13
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HG62G Series

* Crystal oscillators (cont)

Delay
Macro toin (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 |ty Kih |tom |Kni
OSCin — — D1 534 |6.57 |3.28 |2.88
(32kto Vee "=
400 kHz) D._C D——-[>o—
XIN1 GND
OSC out Vee ——  |— —_ D1 0.96 |0.12 |0.66 [0.13
cc
(32kto oUTI
400 kHz) C,_{: D—l‘g
* Outputs and bidirectional buffers (IoL =2 mA)
Delay
Macro toim (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 |to, (Kin ilom [Kpy
Totempole Vce - 3 D1 1.92 (0.114]2.22 |0.097
output
om —D"—{ : TE O
2mA
GND
Three-state Vee - |4 D1 |E 2.12 [0.114[2.42 [0.097
output E
oz1 :BNQ; 5 —C‘ D 192 222
b > mA . .
GND
Oper‘:tdrain Vcc} - 3 D1 St%lzz) (Kg) (210215) E)K687
outp! 92 |— . )
—@——D
ODN1 _Mj_q
2 mA
GN
TTL-evel |[Referto equivalent |— 4 D2 E 212 10.114{2.42 (0.097
/O buffer | circuit of three-state 2mA D 1.92 222
output.
—0
ITO1 Refer to equivalent 5 0.53 [0.16 |1.19 |0.14
circuit of input
buffers.
6
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HG62G Series

* Outputs and bidirectional buffers (Ig =2 mA) (cont)

Delay
Macro toin (NS) Lot (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 1Kn
CMOS- Refer to equivalent |— 4 D2 E 212 j0.114[2.42_]0.097
level VO [circuit of three-state 2mA D 1.92 222
buffer output.
—0
1CO1 Refer to equivalent 5 0.65 [0.17 [0.82 |0.14
circuit of input
buffers.
TTL-level |Referto equivalent |— 4 D2 E 212 10.114)2.42 10.097
/O buffer |circuit of three-state 2mA D 1.92 222
with output.
Schmitt- —0
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 2.12 10.114 2,42 10.097
level VO |circuit of three-state 2 mA D 1.92 222
buffer with foutput.
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
buter with | E b 5 E 1 ) 192 222
pull-up D
0zZ1U GN R
Three-state v — 4 D2 E 212 [0.114 {242 {0.097
output cc 2 mA
butter with | E 5 & D 192 222
pull-down D jr
021D GND
Open-drain Vee - |8 D2 (toiz) [(Kiz) |(toz) [(Ky)
output h o 1.92 |— |2.22 |0.097
bufter with
pull-up — o]
ODN1U GN 2 mA
TTL-level |Refer to equivalent |— 4 D2 E 212 10.114{2.42 }0.097
I/O bufter  [circuit of three-state 2°m D 1.92 222
with pull-up (output. -‘>—
ITO1U Refer to equivalent 5 —<r— 0.53 |0.16 |1.19 |0.14
circuit of input Lo~
buffers.
7
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HG62G Series

* Outputs and bidirectional buffers (Ip; = 2 mA) (cont)

Delay
Macro toin (NS)  [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 it,;, Ki, |tom [Kni
TTL-level |Refer to equivalent |— 4 D2 E 2.12 10.114 |2.42 10.097
IO buffer  |circuit of three-state 2mA D 1.92 222
with output.
pull-down 0
Refer to equivalent 5 0.53 [0.16 [1.19 |0.14
ITO1D circuit of input
buffers.
CMOS- Refer to equivalent }— 4 D2 E 2.12 10.114 [2.42 10.097
level VO |circuit of three-state > A D 1.92 222
buffer with {output.
pull-up 2 i%_‘:
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 2 mA D 1.92 222
buffer with {output. —i é
pull-down
Refer to equivalent 5 0.65 10.17 [0.82 |0.14
ICO1D circuit of input
buffers.
TTL-level |Refer to equivalent |— 4 D2 E 2.12 10.114 [2.42 10.097
Schmitt-  {circuit of three-state 2 mA D 1.92 222
trigger /O |output. & ‘_%
bufter with L
pullup  [Refer to equivalent 5 @—1 0.83 022 |157 [027
circuit of input
ITSO1U  |buffers.
TTL-level |Refer to equivalent |— 4 D2 E 212 10.114 {242 |0.097
Schmitt-  |circuit of three-state 2 mA D 1.92 2.22
trigger /O |output.
buffer with
pull-down |Refer to equivalent 5 —@J 083 [0.22 |157 |o27
circuit of input
ITSO1D  |buffers.
CMOS- Refer to equivalent |[— 4 D2 E 2.12 [0.114|2.42 0.097
level circuit of three-state —_— D 1.92 222
Schmitt-  |output. q_j>2'2’\o
trigger 11O | , ._f_
buffer with |Refer to equivalent 5 F@_} 0.96 |0.26 |1.34 [0.26
puil-up circuit of input >~ |
ICSO1U  |buffers.
8

Power ed by | Cniner.com El ectronic-Library Service CopyRi ght 2003



HG62G Series

+ Outputs and bidirectional buffers (Igp, =2 mA) (cont)

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 |ty K ton |Kiy
CMOS- Refer to equivalent |— 4 D2 E 2.12_10.114 [2.42 |0.097
level circuit of three-state D 1.92 222
Schmitt-  |output. 2mA
trigger /O
butfter with | Refer to equivalent 5 0.96 10.26 [1.34 10.26
puil-down circuit of input

buffers.
ICSO1D

Note:  Propagation delay constant from anable terminals (E) as three-state output responds 0 to, — to; Of tozh, and ton — tonz
ortoz).

* Outputs and bidirectional buffers Iy = 8 mA)

Delay
Macro toin (NS)  {tpny (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 |Kn
Totempole Vee — 3 D1 1.93 (0.027{1.29 {0.047
output
oT3 —Dv—(:: >0
8 mA
GND
Three-state Vce - 4 D1 E 2.13 [0.0271.49 |0.047
- T
+—0
oz3 m 5 8 mA D 1.93 1.29
GND
Open-drain Vce - 3 D1 (o) [(Kg) |z} |(Kz)
output 193 [— [1.29 [0.047
ODN3 —of @
8 mA
GN
TTL-level |Refer to equivalent |— 4 D2 E 2.13 10.027[1.49 [0.047
/O buffer |circuit of three-state 8 mA D 1.93 1.29
output.
—0
ITO3 Refer to equivalent 5 0.53 |0.16 |1.19 [0.14
circuit of input
buffers.
9
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HG62G Series

* Outputs and bidirectional buffers (IoL = 8 mA) (cont)

Delay
Macro h(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 |toy, (K [ton |Kiy
CMOS- Refer to equivalent |— 4 D2 E 2.13 10.027(1.49 |0.047
level VO |circuit of three-state 8mA D 1.93 1.29
buffer output.
—
ICO3 Refer to equivalent 5 c 0.65 |0.17 |0.82 [0.14
circuit of input
buffers.
TTL-evel |Referto equivalent (— 4 D2 E 213 ]0.0271.49 [0.047
VO 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 VO  |circuit of three-state 8 mA D 1.93 1.29
buffer with |output.
Schmitt- —J
trigger Refer to equivalent 5 0.96 (0.26 (1.34 |0.26
circuit of input
ICSO3 buffers.
Three-state Vce —_ 4 D2 E 2.13 ]0.027(1.49 [0.047
output b
butfer with | E 5 & §_D D 193 129
pull-up D
0z3U GN 8 mA
Three-state V —_ 4 D2 E 2.13 (0.027(1.49 [0.047
output cc 8 mA
butfer with | E 5 - D 193 129
pull-down D o
0z3D GND
Open-drain Vee - 3 D2 (o) |(Kgz) |Coz) |{(K)
output b 193 |— 1129 0.047
buffer with A
pull-up —Pof
ODN3U GN 8 mA
TTL-evel |Refer to equivalent [— 4 D2 E 2.13 10.02711.49 [0.047
VO buffer  [circuit of three-state 8 mA D 1.93 1.29
with pull-up |output.
—O
ITO3U Refer to equivalent 5 T 0.53 |0.16 {1.19 [0.14
circuit of input
buffers.
10
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HG62G Series

* Outputs and bidirectional buffers (Ip; = 8 mA) (cont)

Delay

Macro h(nS)  [ton (ns)
Function Clamp
and Equiv. Level Sym- |in- Out-
Macro Gate when bol put  jput
Name Equiv. Circuit Count |LV [Open {Symbol No. |Name |[Name Kinh Itont |Kni
TTL-level |Refer to equivalent |— 4 D2 E 2.13 10.027 [1.49 |0.047
VO buffer  |circuit of three-state 8mA D 1.93 1.29
with output.
pull-down

Refer to equivalent 5 T 0.53 10.16 |1.19 |0.14
ITO3D circuit of input

buffers.
CMOS- Refer to equivalent [— 4 D2 E 13 10.027 [1.49 |0.047
level VO  [circuit of three-state 8mA D 1.93 129
buffer with |output.
pull-up

Refer to equivalent 5 0.65 [0.17 [0.82 |0.14
ICO3U circuit of input

buffers.
CMOS- Refer to equivalent |— 4 D2 E 2.13 10.027(1.49 |0.047
level VO  |circuit of three-state 8 mA D 1.93 1.29
buffer with joutput.
pull-down

Refer to equivalent 5 0.65 (0.17 ]0.82 |0.14
ICO3D circuit of input

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 VO  |output.
buffer with —{]
pull-up Refer to equivalent 5 0.83 [0.22 [1.57 |0.27

circuit of input
[TSO3U  |buffers.
TTL-level |[Refer to equivalent |— 4 D2 E 2.13 |0.02711.49 |0.047
Schmitt-  |circuit of three-state 8 mA D 1.93 1.29
trigger VO  |output.
buffer with
pull-down |Refer to equivalent 5 0.83 (022 (1.57 |0.27

circuit of input
ITSO3D  |buffers.
CMOS- Refer to equivalent |— 4 D2 E 2.13 [0.027 [1.49 |0.047
level circuit of three-state 8 mA D 1.93 1.29
Schmitt-  |output.
trigger VO —0
butfer with |Refer to equivalent 5 0.96 {0.26 |1.34 |0.26
pull-up circuit of input
ICSO3U  |buffers.

1
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HG62G Series

« Outputs and bidirectional buffers (Ig; = 8 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 Itont |Kn
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-  joutput. 8 mA
trigger VO | -
bufter 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 to toj — tojz Of tozn, and toh — tohz

or tggy-

* GND noise reduction buffers (Ig}, = 8 mA)

Delay
Macro toin (1) {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 |tom (Kni
Totempole Vce - 2 D1 292 (0.035(5.37 |0.051
output
OT3R —Df—[: —{>——‘3
8 mA
GND
Three-state Vee - 4 D1 E 2.35 [0.037]3.84 10.054
output E
R —0
OZ3R D?Q;’* 6 8 mA D 2.15 3.64
GND
Open-drain Vee — 2 D1 (toz) |(Kiz) |{toz) |(Kz)
output 292 {— }5.37 {0.051
ODN3R ol —W—"‘j
8 mA
GN
TTL-level |Refer to equivalent |— 4 D2 E 2.35 10.037[3.84 [0.054
VO buffer | circuit of three-state 8 mA D 215 3.64
output. %‘\
—0
TO3R Refer to equivalent 6 _<}_T_ 0.53 |0.16 |1.19 [0.14
circuit of input
buffers.
12
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HG62G Series

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

Delay
Macro toih (NS)  |toh (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 [tom |Ki
CMOS- Refer to equivalent |— 4 D2 E 2.35 {0.037(3.84 |0.054
level VO [circuit of three-state 8 mA D 215 3.64
buffer output. b
—
ICO3R  [Refer to equivalent 6 q 0.65 [0.17 |0.82 |0.14
circuit of input
buffers.
TTL-level |Refer to equivalent |— 4 D2 E 235 (0.037(3.84 |0.054
I/O buffer |circuit of three-state D 2.15 3.64
with output. B}e"‘A
Schmitt- —0
trigger  |Refer to equivalent 6 4.31 0.83 022 |1.57 |0.27
circuit of input
ITSO3R 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. R
Schmitt- —
trigger Refer to equivalent 6 0.96 10.26 (1.34 |0.26
circuit of input
ICSO3R  |buffers.
Three-state Vee — 4 E 2.35 10.037{3.84 (0.054
output
buffer with | E b 6 D 215 364
pull-up
0Z3RU GN
Three-state Vee L E 235 (0.037(3.84 |0.054
output
butfer with | E 6 D 215 364
pull-down D o
0Z3RD GND
Open-drain Ve - ]2 (totr) ((Kiz) |(toz) 1(Kz)
output b, 292 |— 1537 |0.051
buffer with
puil-up —od
ODN3RU GN
TTL-leve! {Refer to equivalent |— 4 E 235 |0.037|3.84 |0.054
I/O bufter {circuit of three-state D 215 3.64
with pull-up |output.
ITO3RU  |Refer to equivalent 6 0.53 |0.16 {1.19 |0.14
circuit of input
buffers.

13
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HG62G Series

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

Delay
Macro tom (nS)  [ton (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 ity (Kin (tont [Km
TTL-evel |Referto equivalent [— 4 D2 E 235 {0.0373.84 |0.054
VO buffer  |circuit of three-state 8 mA D 215 3.64
with output. F»
pull-down
Refer to equivalent 6 4 0.53 [0.16 [1.19 |0.14
ITO3RD  |circuit of input
buffers.
CMOS- Refer to equivalent |— 4 D2 E 2.35 [0.037(3.84 [0.054
level VO  |circuit of three-state 8 mA D 2.15 3.64
buffer with |output. R
pull-up
Refer to equivalent 6 (o] 0.65 |0.17 {0.82 [0.14
ICO3RU |circuit of input
buffers.
CMOS- Refer to equivalent (— 4 D2 E 2.35 10.037|3.84 |0.054
level VO  |circuit of three-state 8 mA D 215 3.64
butfer with |output. b
puil-down
Refer to equivalent 6 << | 065 [0.17 |082 |0.14
ICO3RD |circuit of input
buffers.
TTL-level |Referto equivalent [— 4 D2 E 2.35 ]0.037({3.84 |0.054
Schmitt-  |circuit of three-state 8 mA D 2.15 364
trigger VO |output. P g
buffer with
pulup  |Refer to equivalent 6 <7 083 (022 {157 {027
circuit of input
ITSO3RU (buffers.
TTL-level |Refer to equivaient |— 4 D2 E 2.35 10.037(3.84 0.054
Schmitt-  |circuit of three-state 8 mA D 2.15 3.64
trigger VO {output. b
buffer with
pull-down |Refer to equivalent 6 ﬁ 0.83 [0.22 [1.57 |o.27
circuit of input kus
ITSO3RD |{buffers.
CMOS- Refer to equivalent {— 4 D2 E 2.35 |0.037|3.84 |0.054
level circuit of three-state BmA D 215 3.64
Schmitt-  ioutput.
trigger VO '
buffer with {Refer to equivalent 6 ,@J 0.96 [0.26 |1.34 0.26
pull-up circuit of input
ICSO3RU |buffers.
14
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HG62G Series

* GND noise reduction buffers (IoL. = 8 mA) (cont)

Delay

Macro (ns)  lton (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 (Kin [tonr [Ku
CMOs- Refer to equivalent (— 4 D2 E 2.35 10.037(3.84 |0.054
level circuit of three-state D 215 3.64
Schmitt-  |output. 8 mA
trigger VO R
bufter with [Refer to equivalent 6 0.96 (026 [1.34 [0.26
pull-down |circuit of input

buffers.
ICSO3RD

Note:  Propagation delay constant from anable terminals (E) as three-state output responds 10 to — top; OF t,, and top — ton,
or toz.

* Outputs and bidirectional buffers (I = 12 mA)

Delay
Macro h (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 (K [ton [Kn
Totempole Vce - 5 D1 1.92 10.022(1.56 (0.032
output
oT4 —D_{: —>—0
12mA
GND
Three-state Vee — 5 D1 E 2.12 10.022]1.76 {0.032
output E
e T
0z4 o 6 A D 1.92 1.56
GND
Open-drain Vee - |5 D1 gtcgzz) (Ky) 9052(];) 8%22
output 92 |— 1. !
ODN4 . —%‘D
12 mA
GN
TTL-evel |Referto equivalent |— 5 D2 E 2.12 10.022(1.76_|0.032
/O buffer {circuit of three-state 12 mA D 1.92 1.56
output.
—
ITO4 Refer to equivalent 6 0.53 ]0.16 {1.19 |0.14
circuit of input
buffers.
15
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HG62G Series

« Outputs and bidirectional buffers (Ig] = 12 mA) (cont)

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 ity |Kin [tom |Kni
CMOS- Refer to equivalent |— 5 D2 E 212 10.022{1.76 |0.032
level VO  |circuit of three-state 12 mA D 1.92 1.56
bufter output.
N —
ICO4 Refer to equivalent 6 0.65 |0.17 |0.82 |0.14
circuit of input
bufters.
TTL-level |Refer o equivalent |— 5 D2 E 2.12 (0.022{1.76 10.032
VO buffer |circuit of three-state 12 mA D 1.92 1.56
with output.
Schmitt- —OJ
trigger Refer to equivalent 6 0.83 j0.22 (1.57 (0.27
circuit of input
ITSO4 buffers.
CMOS- Refer to equivalent [— 5 D2 E 2.12 10.02211.76 ]0.032
level VO  |circuit of three-state 12 mA D 1.92 1.56
butfer with |output.
Schmitt- —0
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 1 ¢ h $ 3
bufter with 6 | A D 1.92 1.56
pull-up D
0z4U GN 12 mA
Three-state Vv — |5 D2 |[E 2.12 0.022(1.76 |0.032
output ce 12mA
butfer with | E 6 - D 192 156
pull-down D o
0z4D GND
Open-drain Vee - IS D2 (o) |(K) [(toz) |(Kz)
output b, 1.92 |— 1.56 (0.032
buffer with B %_G
pull-up —Dof
ODN4U GN 12 mA
TTL-level |Refer to equivalent |— 5 D2 E 212 10.02211.76 {0.032
VO buffer  [circuit of three-state 12 mA D 1.92 1.56
with puil-up |output. L
ITO4U Refer to equivalent 6 0.53 |0.16 |1.19 |0.14
circuit of input
buffers.
16
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HG62G Series

* Outputs and bidirectional buffers (IoL = 12 mA) (cont)

Delay

Macro h(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 |ty |Kin lton Kn
TTL-evel |Refer to equivalent |— 5 D2 E 2.12 10.02211.76 10.032
VO buffer  |circuit of three-state 12 mA D 1.92 1.56
with output.
pull-down —0

Refer to equivalent 6 T 0.53 [0.16 (1.19 [0.14
ITO4D circuit of input

buffers.
CMOS- Refer to equivalent |— 5 D2 E 212 10.022{1.76 |0.032
level VO |circuit of three-state 12 mA D 1.92 1.56
buffer with |output.
pull-up —]

Refer to equivalent 6 (o] 0.65 10.17 {0.82 |0.14
ICO4U circuit of input

buffers.
CMOS- Refer to equivalent |— 5 D2 12 10.022(1.76 0.032
level VO |circuit of three-state 12 mA D 1.92 1.56
buffer with |output.
pull-down —

Refer to equivalent 6 0.65 10.17 [0.82 |0.14
ICO4D circuit of input

buffers.
TTL-level |Refer to equivalent |— 5 D2 E 2.12 (0.0221.76 [0.032
Schmitt-  |circuit of three-state D 1.92 1.56
trigger VO  [output. —ﬂ
buffer with M
pull-up Refer to equivalent 6 41‘7‘ 0.83 [0.22 |1.57 |0.27

circuit of input
ITSO4U  |buffers.
TTL-level |Refer to equivalent |— 5 D2 E 212 10.022[1.76 10.032
Schmitt-  {circuit of three-state 12 mA D 1.92 1.56
trigger YO  |output.
buffer with —0
pull-down | Refer to equivalent 6 : 0.83 [0.22 (157 |0.27

circuit of input L~ 77
[TSO4D  |buffers.
CMOS- Refer to equivalent |— 5 D2 E 212 10.022!1.76 ]0.032
level circuit of three-state F— 12mAl D 1.92 1.56
Schmitt-  |output. L g
trigger VO | P .
buffer with | Refer to equivalent 6 _@q 0.96 {026 [1.34 [0.26
pull-up circuit of input i
ICSO4U  |buffers.
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HG62G Series

* Qutputs and bidirectional buffers (Ig; = 12 mA) (cont)

Delay
Macro toin ("S)  |tom (nS)
Function Clamp
and Equiv. Level Sym- |in- Out-
Macro Gate when bol put put
Name Equiv. Circult Count |LV (Open |Symbol No. [Name |[Name |to, |Kin [tow |Kni
CMOS-  |Refer to equivalent [— 5 D2 E 2.12 10.022(1.76 |0.032
level circuit of three-state D 1.92 1.56
Schmitt-  |output. 12 mA
trigger /O L
buffer with |Refer to equivalent 6 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 to to — to); OF tozn, and top — tohz
or oy
* Outputs and bidirectional buffers (Ig;. = 12 mA high speed buffer)
Delay
Macro toin (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 |top, |Kin (ton [Kni
Totempole Vce — 5 D1 1.05 [0.016(0.60 10.023
output
—(>°—{ : —1
OT4H 2 mA
GND
Three-state Vce —_ 5 D1 E 1.25 |0.01610.80 {0.023
output E
e e
0zZ4H D 6 12 mA D 1.05 0.60
GND
Open-drain Vee — 5 D1 gt%lzs) (Kiz) gosz(l)) E)Kéga
output . - . .
ODN4H —Dof E -
12 mA
GN
TTL-level |Refer to equivalent {— 5 D2 E 1.25 ]0.016;0.80_|0.023
VO buffer  [circuit of three-state 12 mA D 1.05 0.60
output. -
ITO4H Refer to equivalent 6 T 0.53 [0.16 [1.19 |0.14
circuit of input r-<r—]
buffers.
18
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HG62G Series

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

Delay
Macro h(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 |top, |Ki iton K
CMOS- Refer to equivalent [— 5 D2 E 1.25 10.016/0.80 |0.023
level VO |circuit of three-state 12 mA D 1.05 0.60
bufter output. H
—O
ICO4H Refer to equivalent 6 c 0.65 |0.17 (0.82 |0.14
circuit of input
buffers.
TTLdevel |Refer to equivalent |— 5 D2 1.25_[0.0160.80 [0.023
/O buffer  |circuit of three-state 12 mA D 1.05 0.60
with output.
Schmitt- —0
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 YO  |circuit of three-state 12 mA D 1.05 0.60
buffer with |output.
Schmitt- — 0O
trigger Refer to equivalent 6 0.96 10.26 (1.34 {0.26
circuit of input
ICSO4H  |buffers.
Three-state Vee - 5 E 1.25 (0.016]0.80 |0.023
output
buffer with | E b 6 D 105 0.60
pull-up
0Z4HU GN
Three-state Vee — 5 E 1.25 0.016{0.80 (0.023
output
buffer with | E 6 D 1.05 0.60
pull-down D
OZ4HD GND
Open-drain Vee e (o) [(Kip) [(toz) |(Kz)
output b, 1.05 (— (0.60 (0.023
buffer with
pull-up —{o]
ODN4HU GN
TTL-level |Refer to equivalent |— 5 E 1.25 |0.016[0.80 0.023
I/O buffer  {circuit of three-state D 1.05 0.60
with pull-up |output.
ITO4HU  |Refer to equivalent 6 0.53 |0.16 (1.19 |0.14
circuit of input
buffers.
19
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HG62G Series

« Outputs and bidirectional buffers (Ip; = 12 mA high speed buffer) (cont)

Delay
Macro toin (0S)  |ton (nS)
Function Clamp
and Equiv. Level Sym- lin- Out-
Macro Gate when bol put put
Name Equiv. Circuit Count |LV |Open [Symbol No. |Name [Name |tyn [(Kih [tom |Kni
TTL-level |Refer to equivalent [— 5 D2 E 1.25 10.016]0.80 |0.023
VO buffer  |circuit of three-state 12 mA D 1.0 0.60
with output.
pull-down 0
Refer to equivalent 6 0.53 {0.16 [1.19 (0.14
ITO4HD  |circuit of input
buffers.
CMOS- Refer to equivalent |— 5 D2 E 1.25 10.016}0.80 10.023
level VO |circuit of three-state 12 mA D 1.05 0.60
buffer with |output. g
pull-up —
Reter to equivalent 6 0.65 10.17 [0.82 {0.14
ICO4HU  |circuit of input
buffers.
CMOS- Refer to equivalent |— 5 D2 E 1.25_10.016]0.80 |0.023
level VO  |circuit of three-state 12 mA D 1.05 0.60
buffer with |output.
puli-down O
Refer to equivalent 6 j’ 0.65 [0.17 [0.82 [0.14
ICO4HD  |circuit of input
buffers.
TTL-eve! |Referto equivalent |— 5 D2 1.25 (0.016(0.80 ]0.023
Schmitt-  |circuit of three-state 12 mA 1.05 0.60
trigger YO |output. % i
bufter with —0
pull-up Reter to equivalent 6 —@J 0.83 [0.22 [1.57 |0.27
circuit of input
ITSO4HU |buffers.
TTL-evel {Referto equivalent |— 5 D2 1.25 10.016{0.80 |0.023
Schmitt-  |circuit of three-state 12 mA 1.05 0.60
trigger /O |output.
bufter with ot
puli-down |Refer to equivalent 6 —@—‘# 0.83 |0.22 |1.57 |0.27
circuit of input L 7T
ITSO4HD |buffers.
CMOS- Refer to equivalent |— 5 D2 1.25 |0.016[0.80 |0.023
level circuit of three-state ——12mA| 1.05 0.60
Schmitt-  |output. "_{b_ $
trigger VO 1 —=
buffer with |Refer to equivalent 6 —@;—o 096 {026 [1.34 |0.26
putl-up circuit of input L
ICSO4HU |buffers.
20
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HG62G Series

* Outputs and bidirectional buffers (Ig; = 12 mA high speed buffer) (cont)

Delay

Macro h (nS) 1 (ns)
Function Clamp
and Equiv. Level Sym- lIn- Out-
Macro Gate when bol put  |put
Name Equiv. Circuit Count |LV |Open |Symbol No. |Name |Name [ty 1Ki (tom [Kn
CMOS- Refer to equivalent |— 5 D2 1.25 10.016{0.80 [0.023
level circuit of three-state 1.05 0.60
Schmitt-  |output. 12 mA
trigger 'O 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 to toih = Yoiz OF tozn, aNd topy — tops
or tozt-

* GND noise reduction buffers (I, = 12 mA)

Delay
Macro h(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 (to, |Kin |tom |Ki
Totempole Vece — 2 D1 3.22 |0.02916.56 |0.043
output
T4 —>—] —4®_—D
OT4R 12 mA
GND
Three-state Vee — 4 D1 E 2.36 |0.031)4.03 |0.046
output E ‘
15 >+
OZ4R Dfm 6 12 mA D 2.16 3.83
GND
Ol[;);r&t-drajn Vcc} - 2 D1 goz%) (Kiz) (GtOSZg SK&)S
0 2 |— . .
ODN4R _D.,,ﬁ "%‘ —
12 mA
GN
TTL-level |Refer to equivalent |— 4 D2 E 2.36 |0.031{4.03 [0.046
VO buffer  |circuit of three-state 12 mA D 2.16 3.83
output.
—
ITO4R Refer to equivalent 6 T 0.53 (0.16 [1.19 |0.14
circuit of input
buffers.
21
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HG62G Series

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

Delay
Macro h(ns)  |to (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 [Kin Itom |Kn
CMOS- Refer to equivalent |— 4 D2 E 2.36 10.03114.03 |0.046
level VO  |circuit of three-state 12 mA D 2.16 3.83
buffer output. b
ICO4R Refer to equivalent 6 0.65 0.17 (0.82 10.14
circuit of input
buffers.
TTL-evel |Refer to equivalent |— 4 D2 E 2.36 10.03114.03_10.046
/O buffer | circuit of three-state D 2.16 3.83
with output. 2‘““
Schmitt-
trigger Refer to equivalent 6 4571 0.83 |0.22 (1.57 |0.27
circuit of input
ITSO4R buffers.
CMOS- Refer to equivalent {— 4 D2 E 2.36 10.0314.03 {0.046
level VO  |circuit of three-state D 2.16 3.83
buffer with |output. b‘“‘“
Schmitt-
trigger Refer to equivalent 6 dﬁ 0.96 |0.26 |1.34 |0.26
circuit of input
ICSO4R  |buffers.
Three-state Vee - 4 D2 E 2.36 |0.031{4.03 {0.046
output
buffer with | E b 6 &R i D 2.16 383
pull-up D
0Z4RU GN 12 mA
Three-state Vee — 4 BA D2 E 2.36 |0.03114.03 10.046
output
butfer with | E 6 D 2.16 383
pull-down D o
0Z4RD GND
Open-drain Vee - 2 D2 (o) [(Kg) {{toz) [(K)
output b, 322 |— 6.56 [0.043
buffer with @ %
puil-up — Dol
ODN4RU GN 12 mA
TTL-level |Referto equivalent |— 4 D2 E 2.36 10.031[4.03 10.046
/O buffer  |circuit of three-state 12 mA D 2.16 3.83
with pull-up |output. %—\
ITO4RU Refer to equivalent 6 0.53 [0.16 |1.19 |0.14
circuit of input
buffers.
22
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HG62G Series

* GND noise reduction buffers (IoL = 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 |toy, (K [ton (K
TTL-level |Refer to equivalent |— 4 D2 E 2.36 |0.031]4.03 {0.046
O bufter  |circuit of three-state 12 mA D 2.16 3.83
with output. R
pull-down
Refer to equivalent 6 T 0.53 ]0.16 (1.19 |0.14
ITO4RD  |circuit of input :
buffers.
CMOS- Refer to equivalent |— 4 D2 E 2.36 [0.031)4.03 10.046
level VO |circuit of three-state 12 mA D 216 3.83
buffer with joutput. @T
pull-up
Refer to equivalent 6 0.65 {0.17 {0.82 |0.14
ICO4RU |circuit of input
bufters.
CMOS- Refer to equivalent |— 4 D2 E 2.36 10.031]4.03 |0.046
level /O |circuit of three-state 12 mA D 2.16 3.83
buffer with |output. b
pull-down P
Refer to equivalent 6 4 0.65 0.7 [0.82 [0.14
ICO4RD  |circuit of input ki
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 VO |output. b Q
buffer with
puli-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_10.031[4.03 [0.046
Schmitt-  |circuit of three-state D 2.16 3.83
trigger VO joutput. 2 mA
buffer with
puli-down |Refer to equivalent 6 4& i 0.83 |0.22 {157 |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 2.16 383
Schmitt-  |output. b Q
trigger VO
buffer with |Refer to equivalent 6 43“ 0.96 [0.26 [1.34 [0.26
pull-up circuit of input
ICSO4RU [buffers.
23
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HG62G Series

* GND noise reduction buffers (In; = 12 mA) (cont)

Delay

Macro h(nS)  |tom (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 Itom [Kni
CMOS- Refer to equivalent |{— 4 D2 E 2.36 10.031]4.03 |0.046
level circuit of three-state D 2.16 3.83
Schmitt-  [output. 12mA
trigger /O b | o
buffer with |Refer to equivalent 6 ‘7‘ 0.96 [0.26 [1.34 [0.26
pull-down [circuit of input g

buffers.
ICSO4RD
Note:  Propagation delay constant from anable terminals (E) as three-state output responds to toih = toiz O tozp, and top = tops

or toz).

* Outputs and bidirectional buffers (Ig] = 24 mA)

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 Iton |Kni
Totempole Vee — 5 D1 1.05 |0.016]0.60 [0.023
output
oTs —Dv{: —{>—10
24 mA
GND
Three-state Vee — 5 D1 E 1.25 10.016]0.80 |0.023
output E %_
—0
0z25 Dm 6 24 mA D 1.05 0.60
GND
Open<drain | Vec - s D1 (o) |(Ke) [toz) |(Kz)
output 1.05 |— [0.60 |0.023
—E:>——D
ODN5 —Dof 24 mA
GN
TTL-level |Refer to equivalent |— 5 D2 E 1.25 10.016|0.80 [0.023
/O bufter  |circuit of three-state 24 mA D 1.05 0.60
output.
—0
ITOS Refer to equivalent 6 0.53 (0.16 [1.19 {0.14
circuit of input
buffers.
24
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HG62G Series

* Outputs and bidirectional buffers (Ig;, = 24 mA) (cont)

Delay
Macro toin (S)  [toh (NS)
Function Clamp
and Equiv. Level Sym- |in- Out-
Macro Gate when bol Jput (put
Name Equiv. Circuit Count |LV (Open [Symbol No. [Name [Name [ty Ky [ton |Kni
CMOS- Refer to equivalent |— 5 24 mA D2 E 1.25 10.016]0.80 |0.023
level VO  |circuit of three-state D 1.05 0.60
butfer output. —0
ICO5 Refer to equivalent 6 0.65 [0.17 {0.82 |0.14
circuit of input
buffers.
TTL-level |Refer to equivalent [— 5 D2 E 1.25 10.016{0.80 [0.023
/O buffer |circuit of three-state 24 mA D 1.05 0.60
with output.
Schmitt- —0
trigger Refer to equivalent 6 0.83 [0.22 {1.57 |0.27
circuit of input
ITSOS bufters.
CMOS- Refer to equivalent |— 5 D2 E 1,25 10.016/0.80 |0.023
level VO  |circuit of three-state 24 mA D 1.05 0.60
buffer with |output.
Schmitt- —0
trigger Refer to equivalent 6 0.96 (0.26 [1.34 (0.26
circuit of input
ICSO5 buffers. :
Three-state Vee —_ 5 D2 E 1.25 10.016 (0.80 |0.023
output
bufter with | E b 6 B 1 D 105 0.60
puli-up D
0z5U GN 24 mA
Three-state Vee — 5 D2 E 1.25 |0.016}0.80 |0.023
output ‘ 24 mA
buffer with | E 6 - D 105 0.60
pull-down D K
0Z5D GND
Open-drain Vcc — 5 D2 (tolz) (Kll) (tozl) (KZI)
output b ‘ 1.05 |— 0.60 (0.023
buffer with o
pull-up —Dof %5‘2
ODNSU GN 24 mA
TTL-level |Referto equivalent |— 5 D2 E 1.25 10.016|0.80 [0.023
I/O buffer  |circuit of three-state 24 mA D 1.05 0.60
with puli-up |output. &
—0
ITOSU 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 (Ig; = 24 mA) (cont)

Delay
Macro toih (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 |ton, (Kin (ton |Km
TTL-level |Refer to equivalent |— 5 D2 E 1.25 10.0160.80 {0.023
VO buffer |circuit of three-state 24 mA D 1.05 0.60
with output.
puil-down
Refer to equivalent 6 T 0.53 [0.16 [1.19 |0.14
ITO5D circuit of input
bufters.
CMOS- Refer to equivalent (— 5 D2 E 125 10.01610.80 (0.023
level VO {circuit of three-state 24 mA D 1.05 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 125 (0.016]0.80 {0.023
level VO  |circuit of three-state 24 mA D 1.05 0.60
buffer with |output.
puli-down
Refer to equivalent 6 0.65 (0.17 [0.82 (0.14
ICO5D circuit of input
buffers.
TTl-evel |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
pull-up Refer to equivalent 6 0.83 |0.22 [1.57 |0.27
circuit of input
ITSO5U  |butters.
TTL-evel |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
pull-down |Refer to equivalent 6 0.83 |0.22 {1.57 ]0.27
circuit of input
[TSO5D  |buffers.
CMOS- Refer to equivalent |— 5 D2 1.25_10.016(0.80 [0.023
level circuit of three-state 34 mA 1.05 0.60
Schmitt-  |output.
trigger VO
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 (oL =24 mA) (cont)

Delay

Macro h (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 |ty (K |ton Kp
CMOS- Refer to equivalent |— 5 D2 1.25_{0.0160.80 |0.023
level circuit of three-state 1.05 0.60
Schmitt-  [output, 24 mA
trigger VO
buffer with |Refer to equivalent 6 O 0.96 [0.26 {1.34 (0.26
pull-down |circuit of input

buffers.
ICSO5D

Note:  Propagation delay constant from anable terminals (E) as three-state output responds 10 tyy, — tolz OF tozh, and top — ton,
or toz).

* GND noise reduction buffers (Ig] = 24 mA)

Delay
Macro h(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 |t (Kin |ton Kpy
Totempole Vce — 2 D1 3.06 (0.016(6.30 {0.037
output
OT5R 28 mA
GND
Three-state Vce — 3 D1 E 2.38 [0.017 {4.00 (0.030
output £
OZ5R m 5 & O D 2.18 380
D 24 mA ’ :
GND
Open-drain Vee - 2 D1 (torz) |(Kz) |(toz) [(Kz)
output 306 |— 16.30 0.037
_—_EZ—J—D
ODNS5R Do 24 mA
GN
TTl-level |[Refer to equivalent |[— 3 D2 E 2.38 10.017 [4.00 ]0.030
VO buffer  |circuit of three-state 24 mA D 2.18 3.80
output.
—
ITOSR Refer to equivalent 5 T 0.53 |0.16 |1.19 |0.14
circuit of input
buffers.
27
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HG62G Series

+ GND noise reduction buffers (Igy, = 24 mA) (cont)

Delay
Macro toim (N8)  [ton (nS)
Function - Clamp
and Equiv. Level Sym- |in- Out-
Macro Gate when bol |put jput
Name Equiv. Circuit Count |LV {Open [Symbol No. [Name [Name (tyn (Kg [tow [Kn
CMOS- Refer to equivalent [— 3 D2 E 2.38 10.0174.00 j0.030
level VO |circuit of three-state 24 mA D 218 3.80
buffer output. D
O
ICO5R  |Refer to equivalent 5 q 0.65 (0.17 [0.82 {0.14
circuit of input
buffers.
TTL-evel |Refer to equivalent — 3 D2 E 2,38 j0.017 14,00 ]0.030
VO buffer  |circuit of three-state D 2.18 3.80
with . output. "“A
Schmitt- —0
tigger  |Refer to equivalent 5 <7 083 [022 (157 |027
circuit of input
ITSO5R  |buffers.
CMOS- Refer to equivalent |— 3 D2 E 238 10.01714,00 10.030
level VO |circuit of three-state D 218 3.80
buffer with |output. “"‘“
Schmitt-
trigger |Refer o equivalent 5 431 096 {0.26 [1.34 026
circuit of input
ICSO5R  |buffers.
Three-state Vce — 3 D2 E 2.38 10.017 [4.00 |0.030
output
buffer with | E h 5 F/I\ il D 2.18 380
pull-up
OZ5RU GN 24 ma
Three-state Vee — 3 o D2 E 2.38 0.017(4.00 {0.030
output
butter with | E 5 - D 218 380
pull-down o
OZ5RD GND
Open-drain Vee — 2 D2 (o) |(Kp) |(oz) |(Kz)
output b 306 |— [6.30 [0.037
butfer with @ %_G
puli-up — o
ODNSRU GN 24 mA
TTi-evel |Refer to equivalent |— 3 D2 E 2.38_|0.017 [4.00 [0.030
VO buffer  jcircuit of three-state 24 mA D 218 3.80
with pull-up |output. b 2
ITOSRU  |Reler 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 h{nS)  |toy (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 [Kp tont (Kni
TTL-evel |Refer to equivalent |— 3 D2 E 2.38 10.017]4.00 {0.030
VO buffer  |circuit of three-state 24 mA D 218 3.80
with output. R
pull-down —0
Refer to equivalent 5 T 0.53 [0.16 [1.19 |0.14
ITOSRD  |circuit of input
bufters.
CMOs- Refer to equivalent |— 3 D2 E_ 2.38 10.017[4.00 10.030
level VO |circutt of three-state 24 mA D 2.18 3.80
buffer with |output. R
puli-up —
Refer to equivalent 5 Cc 0.65 (0.17 |0.82 [0.14
ICO5RU |circuit of input
buffers.
CMOS- Refer to equivalent {— 3 D2 E 2.38 [0.017]4.00 0.030
level 1O |circuit of three-state 24 mA D 2.18 3.80
buffer with |output. R
pull-down -
Refer to equivalent 5 c 57 0.65 {0.17 |0.82 (0.14
ICOSRD |circuit of input
buffers.
TTL-level |Refer to equivalent |— 3 D2 E 2.38 [0.017/4.00 ]0.030
Schmitt-  |circuit of three-state 24 mA D 2.18 3.80
trigger /O {output. g
buffer with —]
pull-up Refer to equivalent 5 —@r 0.83 j0.22 |1.57 |0.27
circuit of input
ITSOSRU  |buffers.
TTL-level |Refer to equivalent |— 3 D2 E 2.38 10.017{4.00 {0.030
Schmitt-  |circuit of three-state 24 mA D 2.18 3.80
trigger VO {output.
buffer with ——{J
pull-down |Refer to equivalent 5 $ 0.83 [0.22 (1.57 {0.27
circuit of input 77
ITSO5RD |buffers.
CMOS- Refer to equivalent |— 3 D2 E 2.38_10.0174.00 [0.030
level circuit of three-state < 2amA| D 218 3.80
Schmitt-  joutput. 'R g
trigger I/0 . O
buffer with |Refer to equivalent 5 ,—@ 0.96 10.26 [1.34 (0.26
pull-up circuit of input L~ !
ICSOSRU [buffers.
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HG62G Series

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

Delay

Macro toih (1S)  |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 |Kp (ton |Kni
CMOS- Refer to equivalent |— 3 D2 E 2.38 |0.01714.00 10.030
level circuit of three-state D 2.18 3.80
Schmitt-  |output. 24 mA
trigger /0 b -
buffer with | Refer to equivalent 5 ’A 0.96 {0.26 |1.34 {0.26
pull-down |circuit of input g

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

or tOZl‘

Power Gates

Delay
Macro tp", (ns) tpm (ns)
Clamp

Equiv. Level
Function and Equivalent Gate when
Macro Name Circuit Count LV Open |{Symbol toih |Kih itont |Khi
Power inverter 1 2 @ 0.180.30{0.30 |0.30
NAP1 > :>O
Power inverter : 2 3 @ b. 0.19)0.240.31 |0.24
NA3P
Power inverter : 2 4 @ b. 0.20/0.1810.32 {0.18
NA4P
2-input power 2 2 @ 0.16 |10.30/0.20 |0.42
NAP2
3-input power 3 2 @ 0.18]0.30|0.22 |0.58
NAP3
4-input power 4 2 @ 0.20|0.30{0.25 |0.70
NAP4
6-input power 5 1 @ 0.48 |0.30(0.85 |0.30
NAP6
30
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Power Gates (cont)

HG62G Series

Delay
Macro thin (NS) toni (ns)
Clamp
Equiv. Level
Function and Equivalent Gate when
Macro Name Circuit Count |LV Open |Symbol toth (Kin [ton1 |Kni
8-input power — 7 1 @ — 0.52{0.3010.95 ]0.30
NAND E} =D
NAPg = =
S-input power 7 1 @ 0.5210.30(0.95 |0.30
NAND
NAP9
12-input power — 9 1 @ — 0.5210.30(1.28 [0.30
NAND EDO_ =
NAP-12 = = P
. =
16-input power — 13 1 @ — 0.52|0.300.88 {0.42
NAND = =
we | S =
= =
2-input NOR 2 2 # 0.28 {0.50(0.24 |0.30
3-input NOR 3 2 # 0.30/0.7410.26 [0.30
NRP3 3>0‘ %
4-input NOR 4 2 # 0.32|0.98]0.28 {0.30
NRP4 @C} @O_
6-input NOR 5 1 # 0.7410.3010.55 (0.30
NRP6& §>‘>‘ %ECF
8-input NOR 7 1 # 0.9010.30|0.55 {0.30
NRP8
S-input NOR 7 1 # 0.80(0.30[0.55 |0.30
NRP9
12-input NOR 9 1 # 1.02|0.300.58 {0.30
NRP12 ? ?
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HG62G Series

Power Gates (cont)

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

Equiv. Level
Function and Equivalent Gate when
Macro Name Circuit Count |LV Open | Symbol toth | Kih | tont | Kni
16-input NOR 13 1 # 1.00{ 0.50{ 0.62 | 0.30
NRP16
Power buffer {: 2 1 @ {: 0.20{ 0.30{ 0.38 | 0.30
ANP
Power buffer [: 3 2 @ ' 0.20{ 0.241 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 ) j :)
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 a ) g : )
ANP4
2-input power 2 1 # 0.52| 0.30| 0.46 | 0.30
o - -
ORP2
3-input power 3 1 # 0.57{ 0.30| 0.52 | 0.30
c > EDS
ORP3
4-input power 3 1 # 0.64( 0.30| 0.62 | 0.30
or - =D
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
ENOR jDo_ %o_
ENRP
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HG62G Series

Three-State Power Gates

Macro Delay
Function Clamp tpin (N8) | ton (nS)
and Equiv. Level |in- Out -
Macro Equivalent Circult and Gate when |put | put
Name Symbol Count |LV |Open | Name|Name|tq, | K, ton | K
3-state E—7—— 2 05 |- D 0.58 | 0.40]0.44]0.38
power [ P 05 (- [EE 0.28 0.40
inverter 2 |@
(internal) E - N
NAZP
P
3-state E i 4 2 |# D 0.50 }0.30{0.40]0.30
power 2 |e E . .5
buffer D / 0.60 0.50
(internal)
ANZP |
P/
Gates
Delay
Macro toin (NS) toni (ns)
Clamp

Equiv. Level
Function and Equivalent Gate when
Macro Name Circuit Count |LV Open | Symbol toih |Kih |tont | Kni
Inverter 1 1 @ 0.1610.50 {0.28 | 0.50
NA1 > >O
2-input NAND @ 1 1 @ ﬂ 0.1810.50]0.30 | 0.76
NA2
3-input NAND {})_ 2 1 @ 3}‘ 0.2210.50!0.32 | 1.08
NA3
4-input NAND % 2 1 @ %:)o— 0.2410.50!0.34 | 1.36
NA4
6-input NAND 3 5 1 @ 3 0.38{0.50(0.75 | 0.50
NA6
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HG62G Series

Gates (cont)

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

Equiv. Level
Function and Equivalent Gate when
Macro Name Circuit Count |LV Open |Symbol toth |Kih |toni [Kmi
8-input NAND — 6 1 @ 0.42 {0.50|0.85 {0.50
w | 2
9-input NAND 7 1 @ 0.42 |0.50|0.85 |0.50
NA9 % o—
12-input NAND — 8 1 @ — 0.42 (0.50{1.18 [{0.50
= - =D
16-input NAND — 11 1 @ — 0.4210.50{0.78 |0,76
- =
2-input NOR :DO’ 1 1 # :DO‘ 0.20 |0.92]0.38 |0.50
NR2
3-input NOR 30_ 2 1 # 3>07 0.22{1.340.43 {0.50
NR3
4-input NOR % 2 1 # @O— 0.24 {1.80|0.50 {0.50
NR4
6-input NOR 5 1 # 0.64 (0.50|0.45 (0.50
NRé
8-input NOR 6 1 # 0.8010.50|0.45 (0.50
9-input NOR 7 1 # 0.80 {0.50|0.45 {0.50
NRS

=
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HG62G Series

Gates (cont)
’ Delay
Macro | tpih (NS) | toh (NS)
Clamp

Equiv. Level
Function and Equivalent Gate when
Macro Name Circuit Count |[LV Open | Symbol toth [Kin | tonl | Kni
12-input NOR 8 1 # 0.9210.50( 0.48 | 0.50
NR12 ? ?
16-input NOR 11 1 # 0.80{0.92} 0.52 | 0.50
NR16 % %
Buffer {: 1 1 @ [: 0.3410.50| 0.26 | 0.50
AN1
2-input AND 2 1 @ 0.36(0.50| 0.28 | 0.50
e =4 - 4 -
3-input AND 2 1 @ 0.40|0.50/ 0.30 | 0.50
. =l =
4-input AND 3 1 @ 0.480.50/0.32 [ 0.50
e = - ED
2-input OR 2 1 # :§>_ 0.42|0.50| 0.36 { 0.50
OR2 D_
3-input OR 2 1 # 0.47,0.50| 0.42 { 0.50
OR3 3_ 3
4-input OR 3 1 # 0.540.50| 0.52 | 0.50
OR4 §>_ %ﬁ)‘
2-input EOR @_ 3 2 # % 0.2710.9210.40 | 0.76
EOR
2-input ENOR :§>o— 3 2 # % 0.2710.92/ 0.38 | 0.76
ENR
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HG62G Series

Three-State Gates

Macro Delay
Function Clamp tpin (N8) | tom (NS)
and Equlv. Level |In- Out -
Macro Equivalent Circuit and Gate when | put | put
Name syl'l'lb°| Count LV Open Name| Name tolh th tom Km
3-state E 1 05 |@ D 0.48 | 0.65[0.34] 0.62
inverter P 0.5 EE 0.18 0.30
(internal) | © 1
NAZ E— T N
3-state E 3 2 # D 0.40 | 0.50{ 0.30] 0.50
bufter D :l 2 |@ E 0.50 0.40
(internal) /
ANZ
36
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HG62G Series

AND-NOR, OR-NAND Power Gates

Delay
Macro toin (NS) | tpni (NS)
Function Clamp
and Equiv. Level |Sym-|in- Out-
Macro Equiv. Circuit and Gate when |bol |put |put
Name Symbol Count |LVIOpen |No. |Name |Name |ty [Kin |tom |Kni
2-OR 3 2 |# At OR 0.33]0.50] 0.48 | 0.42
NAND &D‘ # NAND 0.33 0.48
NAR23P @
Bape
3-OR 4 2 |# A2 |OR 0.40}0.74]0.48 | 0.42
NAND %_ : NAND 0.40 0.48
NAR34P
), )
2-OR 4 2 |# A2 OR 0.40)0.50{0.48 | 0.58
3-NAND # NAND 0.40 0.48
NAR24P g )° @
@
P
2-wide, 4 2 |# A1 0.40]0.50] 0.53 ] 0.42
2-input #
OR- #
NAND #
NA2R2P )
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HG62G Series

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

Macro

Function
and
Macro
Name

Equiv. Circult and
Symbol

Equiv.
Gate
Count

Lv

Clamp
Level
when

Sym-
bol
No.

Delay

Name

tpm (ns)

ton (n8)

Out -

Name

toni

Kni

3-wide,
2-input
OR-
NAND

NA3R2P

* 3NN

A3

0.42

0.50

| 0.60

0.58

2-wide,
3-input
OR-
NAND

NA2R3NP

* NN

+Y

0.72

0.30;

0.97

0.30

0.77

0.74

0.57

0.42

2-wide,
4-input
OR-
NAND

NA2R4NP

WM R R

A4

+Y

0.72

0.30

1.00

0.30

0.80

0.98

0.57

0.42
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HG62G Series

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

Delay
Macro tpin (n8) | tpn (NS)

Function Clamp
and Equiv. Level |Sym-|iIn- Out -
Macro Equiv. Circuit and Gate when |bol put put
Name Symbol Count |[LVIOpen [No. |Name |Name|ton |Km |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 #

#

#

#

#

3-wide, 13 |2 +Y Jo.79]0.30[1.28 J0.30
gg‘P“‘ -y |1.08|0.98]0.64 |0.58
NAND

NA3R4NP

HRERBEEEERESE S
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HG62G

Series

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

Delay
Macro tpm (n8) | 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|ton |Km [tom | Kn
4-wide, 10 2 |@ A4 +Y 0.75]0.30]0.77 | 0.30
2-input @ -y 7{0.50] 0.60 [0.70
2 e 0.57]0.50|
NAND @
NA4R2NP @
@
e :
@
4-3~ide. 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 :
> :
#
#
Da y
#
) > "
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Power ed by | Cniner.com El ectronic-Library Service CopyRi ght 2003



HG62G Series

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

Macro Delay
Function Clamp toin (N8) |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 | tgn { Kin [tont | Km
4-wide, 17 2 |# A5 +Y 1.02]0.30{1.57 10.30
4-input # -y |137 o.sel 0.87 [0.70
OR- #
NAND #
NA4R4ANP #
#
#
#
#
#
#
#
#
#
#
> '
6-wide, 9 1 |@ +Y 0.70]0.50/0.67 1 0.30
2-input :D— @ -y |o.82]0.30{0.90 [0.30
OR- @
NAND @
NAG6R2NP @
@
@
@
@
@
@
@
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HG62G

Series

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

Macro Delay
Function Clamp toin (N8) | 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 | Km
8-wide, 12 1 |@ A5 +Y__ 10.73]0.74]0.67 ] 0.30
2-input @ -y |o.82|0.30{0.93 |0.30
OR- :D— @
NAND @
NASR2NP @
4 @
I @
DIF :
. @
@
@
> :
@
D ;
@
o e
sPSi= |: +Y
g P K
2-AND- 4 2 |l@ A1 |AND | 0,33]0.50{0.53 | 0.58
OR- @ OR 33 0.53
NAND # NAND 0.33 0.40
NARA24P @
,B-
2-AND- 3 2 |@ Al AND 0.37] 0.50| 0.50 | 0.42
NOR %_ @ NOR 0.36 0.50
NRA23P #
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HG62G Series

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

Macro Delay

Function Clamp tom (n8) | tpn (ns)
and Equiv. Level | Sym-{iIn- Out -
Macro Equilv. Clrcuit and Gate when |bol |put |put
Name Symbol Count|LV|Open |No. |Name|Name|tyn | Kin tont | Kn
3-AND- — 4 2 |@ A2 AND 0.37]0.5010.50 | 0.58
NOR — @ NOR 0.36 0.50
NRA34P @

#
2-AND- 4 2 @ A2 AND 0.38]0.74{0.50 | 0.42
3NOR | ] @ NOR 038] |oso
NRA24P *

#
2-wide 4 2 |@ A1 0.40}0.50{0.53 | 0.42
2-nput | —] @
AND- @
NOR : @
NR2A2P
3-wide 6 2 |@ A3 0.46[0.74/0.60 | 0.42
2-input @
AND- @
NOR @

@
NR3A2P @
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HG62G

Series

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

Macro Delay
Function Clamp tom (N8) |ton (S)
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 |[tom | Km
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
@
@
@
@
2-wide 9 2 |@ A4 +Y 1.05{0.30| 0.60 }0.30
4-input @ —Y |0.40]0.50/0.90 | 0.70
AND- @
NOR @
NR2A4NP @
@
@
@
3-wide 10 2 |l@ +Y 1.08}0.30] 0.80 | 0.30
3-input @ -y ]0.60}0.74
AND- @ 0.9310.58
NOR @
NR3A3NP @
@
@
@
@
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HG62G Series

AND-NOR, OR-NAND Power Gates (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|ton | Kin | ton | Km
3-wide ] 13 2 |@ +Y 1.15}0.30{ 1.00 ] 0.30
4-input | ] @ Y 80[0.74]
AND- — @ 0.80 1.00]0.70
NOR — @
NR3AINP| ] @
] @
—_— @
— @
- @
_ @
@
D ®
4-wide 9 2 |# Ad +Y 0.82]0.30{0.77 }0.30
2-input :D“ # =
AND- M Y 0.5710.98/0.67 ] 0.42
NOR #
NR4AZNP .
#
=S #
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HG62G

Series

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

Macro Delay
Function Clamp toin (N8) |ton (NS)
and Equiv. Level |Sym-|In- Out
Macro Equiv. Circult and Gate when |bol put |put
Name Symbol Count |[LV|[Open |[No. |Name|Nameton [Kin {ton | K
4-wide {)_ 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 @
@
- :
@
@
=D é
@
D, @
4-wide 17 2 |@ A5 +Y 1.25]/0.30] 1.02 | 0.30
4-input @ -
AND- @ Y 0.82/0.9811.10 | 0.70
NOR @
NR4A4NP @
@
@
@
@
@
@
@
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HG62G Series

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

Macro Delay

Function Clamp toin (NS) |top (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 | Kni
6-wide 9 1 |# +Y 0.80]0.30]0.75 ] 0.30
2-input # -Y |o.90]0.30] 1.00 |0.30
AND- #
NOR #
NREA2NP #

#

#

#

#

#

#

#
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HG62G

Series

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

Macro Delay

Function Clamp toin (N8) |tpm (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 | Km [ton | Kni
8-wide 12 1 |# A5 +Y 0.90]0.30] 1.08 | 0.30
2-input # -Y |o.88}0.30]0.75 |0.30
AND- #
NOR #
NRBA2NP :

#

#

#

#

#

#

#

#

D '
#
+Y
P -y
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HG62G Series

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

Macro Delay
Function Clamp tpin (n8) |ty (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
2-OR- 4 2 |# A1 | OR 0.56]0.74]0.54 | 0.42
AND- # AND 0.50 0.48
NOR @ NOR 0.40| 042
NRAR24P, #

P

NN
*

21 |vo |6 B2 |Yo_ |+Y |083]0.30055]0.30

mutti- Y1 0.83 0,55

plexer %Doﬁ s 098] [oss

M2TINP =Y Yo |-v |0.40[0.500.63] 0.42
Y1 < Y1 0.63

M2T1NP
— S
—vo “:_
— Y1
4-t0-1 YQ 15 1 |# B4 YO +Y 1.20} 0.30{ 0.82 ] 0.30
multi- Yy ] 1 |# Y1 1.20 0.82
plexer L4 v 2 |# Y2 1.20 0.82
M4TINP |v2 [1T] '’ 2 |# Y 1.20 0.82
. 2 |# A 1.40 1.25
Y3 R 2 |# B 1.40 1.25
H-H YO =Y .671 0.98{ 1,00 0.58
l ] Y1 0.67 1.00
<] A Y2 0.67 1.00
—oHo<}—8 Y3 0.67 1.00
A 1.10 1.20
M4TINP B 1.10 1.20
— A
—B
— Yo *:_
— Y1
— Y2
— Y3
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HG62G Series

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

Macro Delay
Function Clamp ton (n8) | toy (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 | tont | Km
8-to-1 [M8TINP] 23 1 |# B6 |YO- |+Y 1.37] 0.30{ 1.30| 0.58
multi- —a # Y7
plexer g v # A 2.10] 1.83
MSTINP * # B
—C # C
—vo # YO- |-Y |1.45]/0.301 1.57]0.30
—v1 Y7
- # A 1.98 2.30
Y2 # B
—v3 # Cc
—va #
—1Y5
—ve
—v7
1-t0-2 — w0 |7 2 |# B3 |Y +0 0.62] 0.30{ 0.63| 0.30
demulti- | Y ' 4 |@ A 0.69 0.70
plexer Y |+1_ |062|0.30063]030
M1T2NP +1 A 0.62 063
A -1 Y |0 |0.43/0.300047[0.42
M1T2NP A 0.50 0.54
—A O Y |1 |0.43]|0.30/0.47]0.42
-0 A 0.43 0.47
—v +1
-t
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HG62G Series

AND-NOR, OR-NAND Gates (Normal)

Macro Delay
Function Clamp tpin (NS) |ty (nS)
and Equiv. Level |Sym-]iIn- Out -
Macro Equiv. Circuit and Gate when |bol |put |put
Name Symbol Count |[LV|Open [No. |Name |Name |t | Ky, ton | Km
2-OR 2 1 {# A1l OR 0.23]0.92]|0.38 | 0.76
NAND &D’* # NAND 0.23 0.38
NAR23 @
3-OR 2 1 |# A2 OR 0.30]1.34/0.38 | 0.76
NAND D——LD' : NAND 0.30 0.38
NAR34
@

2-OR 2 1 |# A2 OR 0.30}0.9210.38 | 1.08
3-NAND % # NAND 0.30 0.38
NAR24 >°_ @

%— )
2-wide, 2 1 (# A1l 0.30}0.92/0.43 10.76
2-input #
OR- #
NAND #
NA2R2
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HG62G Series

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

Delay
Macro toin (n8) |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|ton |Kin |tom | Kni

3-wide, A3 0.3210.92]|0.50 | 1.08
2-input
OR-

NAND

NA3R2

I3t N RN

A2 +Y 0.62]0.50]0.87 ] 0.50
=Y 0.67]1.34]|0.47 | 0.76

OR-
NAND

NA2R3N

I3 IR

2-wide,
4-input
OR-
NAND

NA2R4N

A4 +Y 0.62]0.50/0.90 | 0.50
=Y 0.70}1.80{0.47 |0.76

2-wide, 4 1
o %DE

+Y

-Y

W NN
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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 Equilv. Circuit and Gate when |bol |put |put
Name Symbol Count |[LV|Open |No. |Name|Name tom | Km [ton {Km
3-wide, 5 1 |# +Y 0.69]0.50] 0.90 ] 0.50
3-input # =Y |0.70{1.34]0.54 | 1.08
OR- #
NAND #
NA3R3N #
#
#
#
+Y #
-Y
SﬁMde. 7 1 |# +Y 0.6910.50]1.18 | 0.50
4-input # -Y |0.98{1.80|0.54 | 1.08
OR- #
NAND #
NA3R4N #
#
#
#
#
#
#
#
+Y
-Y
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HG62G Series

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

Delay
Macro toin (N8) | tpn (NS)
Function Clamp
and Equiv. Level |Sym-|In- Out -
Macro Equiv. Circult and Gate when [bol {put |put
Name Symbol Count |LV |{Open |No. Name | Name [toin | Km [tom | K
4-wide, 5 1 |@ Ad +Y 0.6510.50]0.67 10.50
2-input @ -Y |o0.47|0.92|0.50 | 1.36
OR- @ B
NAND @
NA4R2N @
@
@
@
+Y
=Y
4-wide, é > 7 1 # +Y 0.85{0.50] 1.18 | 0.50
3-input # -y |o.es|1.34|0.70]1.36
OR- #
NAND #
NA4R3N #
#
- :
#
#
Da *
#
+Y #
=Y
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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 |bol |put |put
Name Symbol Count |[LV |Open |No. Name [ Name | toin | Kin {ton | Km
4-wide, 9 1 |# +Y 0.92]0.50] 1,47 10.50
4-input # -Y 1.80
OR. # 1.27 0.7711.36
NAND #
NA4R4N #
#
#
#
#
#
#
#
#
#
#
#
+Y
=Y
6-wide, 8 1 |l@ +Y 0.60]0.92]0.57 1 0.50
2-input :E>_ @ -Y  |0.72}0.50/0.80 | 0.50
OR- @
NAND @
NA6R2N @
@
@
@
@
5 S
@
= ©
+Y
=Y

Y
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HG62G Series

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

Macro Delay
Function Clamp toin (n8) | toy (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
8-wide, D 10 |1 |@ A5 +Y__ 10.63]1.34/057]0.50
2-input @ -Y |0.72{0.50{0.83 | 0.50
o |- e
NAND @
NASR2N @
4 @
=D o
) Sir=nd @
- @
@
@
- e
@
D— :
@
> — e
sPi= L‘ﬁl i
2-AND- 2 1 |l@ A1 AND 0.23{0.9210.43 | 1.08
OR- @ OR 0.23 0.43
NAND # NAND 0.23 0.30
NARA24 @
2-AND- 2 1 @ Al AND 0.27]0.9210.40 [ 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 toin (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 [ton | Kni
3-AND- I 2 1 j@ A2 AND 0.27]0.92]0.40 ] 1.08
NOR prn—— @ NOR 0.26 0.40
NRA34 @
#
2-AND- 2 1 |@ A2 AND 0.28]1.34{0.40 | 0.76
3-NOR | | @ NOR 0.28 0.40
NRA24 #
::::;;;Zgi:)x»—— #
2-wide, 2 1 |l@ At 0.30]0.92]0.43 |0.76
2-input @
AND- @
NOR - @
NR2A2
3-wide, — 3 1 |@ A3 0.36]1.34|0.50 ] 0.76
2-input — @
AND- @
NOR @
NR3A2 @
@
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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-jin- 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 1@ A2 +Y 0.95]0.50] 0.50 | 0.50
3-input @ -Y o.30][0.92[0.801.08
AND- @
NOR @
NR2A3N @
@
+Y
-Y
2-yvide, 5 1 |@ A4 +Y 0.98]0.50}0.60 | 0.50
4-input @ -Y 10.40]0.92/0.83 [1.36
AND- @
NOR @
NR2A4N @
@
@
@
+Y
-Y
3-wide, 5 1 (@ +Y 0.98]0.50{0.70 {0.50
3-input @ -Y ]0.50{1.34
AND- @ 0.83]1.08
NOR @
NR3A3N @
@
@
@
+Y @
-Y
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HG62G Series

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

Macro Delay
Function Clamp tom (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 | Km | tom | Kn
3-wide 7 1 |l@ +Y 1.05]/0.50] 0.90 |0.50
4-input @ -Y .70]1 1.
AND @ 0.70|1.34/0.901.36
NOR @
NR3A4N @
@
@
@
@
@
@
@
+Y
~Y
4-wide 5 1 |# A4 +Y 0.72]0.50| 0.67 {0.50
2-input :D— # =
AND- M Y 0.47]1.80|0.57 }0.76
NOR #
NR4A2N #
#
#
=Ds '
+Y
~Y
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HG62G Series

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

Macro Delay
Function Clamp tom (n8) |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 |Km |tom |Km
4-wide 7 1 |@ +Y 0.75]0.50|0.70 | 0.50
3-input @ Y |0.50[1.80/0.60 | 1.34
AND- @
NOR @
NR4A3N @
@
@
@
@
@
@
+Y @
=Y
4-wide 9 1 |@ A5 +Y 1.15|0.50]0.92 | 0.50
4-input @ Y |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 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|tq, Kih [ton | Kni
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 #
NR6A2N #

#

#

#

#

#

#

#
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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-|in- Out-
Macro Equiv. Circuit and Gate when |bol |put |put
Name Symbol Count |LV|Open |[No. |Name|Name|ton |Km [toni | Km
8-wide 10 1 |# A5 +Y 0.80]0.50] 0.98 | 0.50
2-input # -Y |o0.78|0.50/0.65 | 0.50
AND- #
NOR #
NR8A2N *

#

#

#

#

#

#

#

#

#

#

#

7Y

T

+Y|
=Y
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HG62G Series

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

Macro Delay
Function Clamp ton (n8) | toy (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 | Km | ton | Ky
2-OR- 2 1 |# At OR 0.46] 1 0.44]0.76
AND- # AND 0.40 0.38
NOR @ NOR 0.30 0.32
NRAR24 #
21 |yo wY[3 |2 [* B2 (Y0 [+ [0.73]0.50045]050
multi- 1 |# Y1 10,45
plexer 1 |# S 0, 078
M2T4N =Y Yo |-y :30] 0.9/ 0.530.76
Y1 Y1 0.30 0.53
S
M2TIN S 0.63 0.
=8 .y
—Yyo _,
— Y1
4-to-1 YQ 9 1 |# B4 YO +Y 0 721 0.50
multi- = # Y1 1.10 0.72
plexer Y1 | # Y2 1.10 0.72
MaTIN lyo Y # Y3 1.10 0.72
: # A 1.30 1.15
Y. ~Y # B 1.30 1.15
. Yo |-y |o57]1.800090]1.08
Y1 0571 [0.90]
—°<}—l°<)— A 571 [0
——OQ-—OQ—— B Y3 0.57 10,90 |
A 1.00 10
M4TIN B 1.00 1.10
—A
-8 +Y
— Y1
— Y2
—Y3
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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-|In- Out -
Macro Equiv. Circult and Gate when |bol |put |put
Name Symbol Count|LV|Open | No. | Name| Name| tom | Ki | ton | Kni
8-to-1 [M8TIN | 21 1 |# B6 |Yo- |+ [1.27]0.50]1.20(1.08
muiti- A # Y7
plexer g # A 2.00 1.73
MST1N +Y # B
—C # [o}
—vo _y # YO- |-Y 1.35|0.50{ 1.47] 0.50
—y1 # Y7
_ # A 1.88 2.20
Y2 # B
Y3 # Cc
—va #
—1Y5
—1Y6
Y7
1-to-2 — +0 4 2 |# B3 Y +0 0.52]0.50]| 0.53] 0.50
demutti- | Y ' @ A 0.59 0.60
plexer Y |+1 052|050 053] 0.50
M1T2N +1 A 0.52 053
A -1 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
-0 A 0.33 0.37
—vY +1
-1
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HG62G Series

Power Decoders

Macro Delay
Function Clamp ton (N8) | toy (ns)
and Equiv. Level | Sym-|in- Out -
Macro Equiv. Clrcuit and Gate when |bol |put |put
Name Symbol Count|LV| Open |No. | Name| Name toih | Kin | ton | K
2-bit -3 |14 1 |# B5 |[A -0 |o.58/0.30|0.62] 0.42
decoder +3 # B 0.58 0.62
D2T4NP ~2 A -1 0.70{0.30] 0.80 | 0.42
*2 B 058] [0.62
o1 A -2 |0.58[0.30] 0.62]0.42
-0 B 0.70 0.80
+0 A -3 ]o.70}0.30]0.80]0.42
Lo }—— B B 0.70 0.80
~ o} A A +0 [0.77]0.30[0.78] 0.30
B 0.77 0.78
0274"1';_ A |+1  o.95[0.30[0.90[0.30
—1A p -0 B 0.77 0.78
B +1— A +2  [0.77]0.30[0.78] 0.30
-;: B 0.95 0.90
:2_ A +3  [o0.95]0.30]0.90[0.30
_3.—
3-bit 26 9 |# B5 |AB, |-0to |0.68[0.30|0.62]0.58
decoder # (o] =7
D3T8P { -1 #
- -2
c
- H -3
H —4
i
D
D3T8P
—a :{1):
—B P -2}
-3—
—C 4
5
—6—
7
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HG62G Series

Decoders (Normal)
Macro Delay
Function Clamp tpin (n8) | 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] tom | Kin | tont | Knt
2-bit 3|8 1 |# BS |A -0 |o.48|0.50|0.52{0.76
decoder +3 4 B 0.48 0.52
D2T4N ~2 A -1 0.60}0.50{0.70[ 0.76
_*_f B 0.48 052
1 A -2 lo.48]0.50]0.52]0.76
-0 B 0.60 0.70
+0 A -3 |o.60]o0.50[0.70]0.76
Lo — B B 0.60 0.70
o<} A A +0 |0.67]0.50] 0.68}0.50
B 0.67 0.68
pzTan L A__|+7 Joss|oso[o.80]0.50
1A ol B 0.67 0.68
5 1 A +2 |o.67]o.50] 0.68]0.50
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 DD__‘_) 14 5 |# B5 |A B, |-0to [0.58]0.50]0.52]1.08
decoder # C -7
D3T8 Do—_1 *
. -2
c
Dol
iy
B i
Dot =
A *::1| )D_-G
e
} "7
D3T8
] -0
i ) .
— B 2}
-3
— S
S
—6—
7
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HG62G Series

Latches (with Scan Function)

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 toin | Kin | tont | Ky
RS latch sN[AN[+a]— 9 1 |@ A3 |S +Q ]1.30]0.50|— |o0.42
TLRSO olo|o]|o e R 1.16 1.00
Of1f(1(0 S -Q 1.16]0.50{ 1.00] 0.42
1{0/0]1 R 1.30 -
1] 1 Latch
-_ 1 = - |
RS latch s| R [+a[-Q 9 1 |# A3 |s +Q |1.00]0.50] 1.300.42
TLRS3 0|0 Latch # R — 1.37
O[1|]0} 1 S -Q — ]0.50] 1.37]0.42
11010 R 1.00 1.30
111 1]1
2-input 10 1 |@ A4 S +Q 1.37]0.50| — |]o0.42
RS latch SNIRN +Q-Q @ R 1.30 1.05
TLR2520 010j0/0 @ ' '
ol111 10 @ 3 -o ]1.30]o.50]1.05]0.42
110]lo0]1 R 1.37 _
1| 1] Latch
2-input [s[r]+«a]-a 10 1 |# A4 |[S +Q  [1.05/0.50} 1.37[ 0.42
RS latch 0] o] tLawch # R — 1.51
TLR2S23 ol1] o1 S Q — |0.50]1.51]0.42
110/l 1l o0 R 1.05 1.37
111111
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HG62G Series

Latches (with Scan Function) (cont)

Macro Delay
Function Clamp toin (N8) | 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| tom | Kin | tont | Kni
D Latch G l+al-Q 6 1 |@ C G +Q 1.200.30| 1.20] 0.30
o 1| D| D @ D 120] _ [1.20
O Lawh 1 G |<a [1.00[0.30]1.05]0.30
D 1.00 1.05
TLD
—G +Q
D Latch 7 1 |@ C G +Q 1.30{0.30] 1.20] 0.30
. G |CL| +Q[-Q
with CLR T1olD|D 1 1@ D 1.30 1.20
TLDCH ~ ol Lawch e CL 0.85] [0.80
MEIRE G |-<@ [1.00[0.30]1.15}0.30
X: Don't care 0 1.00 1.15
CL K .70
TLDCH 0.60 0
p— +Q |—
—D -Qi-—
CL
—_
D Latch 7 1 1@ C G +Q 1.20]0.30| 1.30| 0.30
with PRE | |-G {PR|+Q1-Q) 1 |e 5
1/o{D|D 1.20 1.30
TLDP1 ol Lawn s s PR 0.95 1.05
X 1] 1]0 G -Q |1.10/0.30| 1.05] 0.30
X: Don't care D 1.10 1.05
TL0P1 PR 0.85 0.80
—G +QF
PR
|
D Latch G | PRICL]+Q[-Q 8 1 |@ C G +Q 1.40]0.30} 1.40} 0.30
with 1/o0lo]D|D D 1.40 1.40
CLR/PRE 1 |@ PR 1'1
mopes | el ol o] Laten 1 |# A0p [0S
Xlol1]o]1 G —Q 1.20{0.30} 1.25} 0.30
X|1]1]0]1 D 1.20 1.25
X: Don't care PR 0.75 0.95
TLDPC3 CL 0.60 0.70
p— +Q -
PR CL
—l
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Latches (with Scan Function) (cont)

HG62G Series

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 | K | tom | Ki
4-bit latch G haol.atl+azlras3] | 2! : g B4 G ++gg— 1.12]0.30| 1.28] 0.30
D
L Latch 1 |@ °
TLD4 1@
—G
— D0 +QO—
—D1 +Qi—
— D2 +Q2—
—1D3 +Q3[—
4-bit latch 27 1 |l@ B4 G +Q0- [ 1.12]0.30] 1.28} 0.30
with CLR G|CL+Q0/+Q1+Q2/+Q3 1 |e So—+Q3 12 o7
TLD4CH 110|D0{D1|D2|D3 1 |@ D3 . :
(| 0 Latch 1 |@
X10|0|0|0 1 |@ CL 1.00 1.05
: Don’
X: Don't care 1 le
TLD4CH
—G
—D0 +QO—
—D1 +Q1—
— D2 +Q2—
— D3 +Q3
CL
— 1
Flip-Flops (with Scan Function)
Macro Delay
Function Clamp toin (N8) | ton (nS)
and Equiv. Level { Sym-|In- Out -
Macro Equiv. Circult and Gate when | bo! put put
Name Symbol Count|LV|Open |No. |Name|Name|tqp Kih | ton | K
D filip-fiop ck| +a ] -a 8 1 |@ (] CK +Q 1.24]10.30] 1.30 0.30
TFD + oD -Q [1.10]0.30| 1.09]0.30
@
|+Q0[-Qo0
TFD
—CK +Qr—
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HG62G Series

Flip-Flops (with Scan Function) (cont)

Macro Delay
Function Clamp ton (N8) | tpn (nS)
and Equiv. Level | Sym-| In- Out -
Macro Equtv. Circuit and Gate when | bol | put put
Name Symbol Count| LV| Open | No. | Name toin| Kin| tont | Km
D flip-flop ekl Ll +a| -a 10 11@ C CK +Q 1.24]10.30} 1.30] 0.30
with Load| =™ Ths 1 pe 11@ -Q [1.10]0.30} 1.09]0.30
TFDLA 1|@
- 411 |DL | DL 2 l#
| X |+Q0[-Q0
Dfipfiop | oxloLl <a | —o 9 1 |@ [ CK |+Q |1.34]0.30|1.30]0.30
with CLR +lolD | D 1 |@ cL — 0.87
TFDCH [ o [=00| 00 2 |# CK |- [1.10]0.30]1.19]0.30
X |1 0 1 CL 0.67 —_
TFDCA1
—CK +QI—
CL
]
D fiip-fiop ckl PRl +a | @ 9 1 |@ C CK +Q 1.26]0.30] 1.35}1 0.30
with PRE oD D_ 1 |@ PR 1.02 —
TFDP1 | 0 Q0| —ao o |# CK [-a [1.15/0.30] 1.11]0.30
X 11 o PR - 0.87
TFDP1
—CK +Q—
PR
— 1
D fiip-fiop | ok [pRICL] a1 —a | | 1© 1 |@ c ck [+ [1.26/0.30]1.35]0.30
with +lololD|D 1|e cL 0.94 0.87
CLR/PRE PR 1.16 —
{0 |0 |+Q0|-Q0 2 |# -
TROPC3 1T To T3 [ o 2 |# CK_[-@ [1.15[0.30[1.11] 030
xlol11] o 1 CL 0.67 0.79
Xl 11110 1 PR —_ 1.01
TFDPC3
—CK +QI—
PR CL
— |
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HG62G Series

Flip-Flops (with Scan Function) (cont)

Macro Delay
Function Clamp toin (N8) | ton (NS)
and Equiv. Level | Sym-|iIn- Out -
Macro Equiv. Circult and Gate when {bol |put |put
Name Symbol Count|LV|Open | No. | Name|Name|ton | Kin | ton | Kni
JK ck| J K [sal<al |1 2 |@ c CK |+Q |1.96/0.30]1.72}0.30
fipfior | T ToToT 011 1|e -Q [1.96[0.30[ 1.72] 0.30
TR 11|10 T
£1 0] 1 +Qo|-Qo
41 1| o |-qoj+Qo
| X | x [+Qol-Q0
TFJ
—CK +Q—
—q K
JK 14 2 |@ c CK |+Q |[2.16]0.30]1.92]0.30
fip-flop cKlJ[K|cL|+@ | @ 1 |le o = 5
withcLr [Fj0l0lo] 0 | 1 # :
TRcr IZ 1o 1 [0 ] CK |- [2.00]0.30]1.94]0.30
+*Jlo|1]o0]+ao0[-00 11 |# CL 2.08 -
+11]0]|0][-qol+Q0
X |x{o0][|+Q0|-Q0
X{X[{X[1] 0] 1
TFJC1
—CK +Q—
—q K
CL
— 1
JK 15 2 |l@ c CK |+Q [1.94]0.30]2.10]0.30
\ ekl J| KlPRCL +@ | -Q
PRE/ICLR|-*F [1[1]1]0o] 1] 0 CL — 2.10
£ 11{0] 1|0 ]-a0l+Qo 1 |# PR — 2.06
[ x| x| 1]o]+a0]-q0 cL 172 ]1.34
X[ xX{x|ojo| 1] o
X[ X{xX[1]1] o 1
X[ X{x/o[l1] 1] 1
TFJPC1
—CK +Q—
— K
RCL
-9
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HG62G Series

Flip-Flops (with Scan Function) (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|top | Kin | ton | Kni
T_ﬂip-flop cklcL] +a | - 10 1]|@ Cc CK [+Q 1.34|0.30] 1.30| 0.30
with CLR 10 |—q0l-q0 o s CL — 0.87
TFTCH | 0 |+Q0|-q0 CK |Q 1.10{0.30} 1.19] 0.30
X110 | 1 CL 0.67 -
TFTC1
—CK +Q—
CL
-
T.ﬂip-ﬂop cklprl +a | - 10 1 (@ C CK +Q 1.26}0.301 1.35}10.30
with PRE £ 0 |—Qol+q0 o |a PR 1.02 —
TFTP1 | 0 |+Qo|-ao CK -Q 1.15]0.30] 1.11] 0.30
Xl 1| 1| o PR — 0.87
TFTP1
—CK +Q—
_Qr-—
PR
—
T flip-flop cklpRlcl +a ]| | ! 1 |1@ Cc CK [|+Q 1.36/0.30} 1.45]0.30
with
PRE/CLR | | ] 0 | 0 |-Q0/+Q0 2 |# PR 1.26 —
TFTPC3 |o|o|+00|-Qo0 > |# CL 1.04 0.97
x[1lol 1 0 CK —Q 1.2510.30}1.2110.30
xlol1] o 1 PR — 1.11
MERE 0 1 CL 0.77 0.89
|TFTPC3
—CK +Q—
__Q_
CL PR
— |
4-bit D CK | +Q0| +Q1 | +Q2 ] +a3 |29 1 |@ B4 CK +Q0- |1.40]0.30| 1.85]0.30
fiip-flop 1 |@ +Q3
A1 Do | D1 | D2 D3 1 |@
TFD4 I T,q00]+a10]+020[+Q30 1 e
TFD4 1 |@
—CK +Q0—
— DO +Q1—
— D1 +Q2—
— D2 +Q3—
— D3
72

Power ed by | Cniner.com El ectronic-Library Service CopyRi ght 2003



HG62G Series

Flip-Flops (with Scan Function) (cont)

Macro Delay
Function Clamp toin (n8) | tpm (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 | tont | Kt
:i-:_i;gp. oKkl o+00] +a11+02]+03 | 34 : g B4 gf :gg— 1.60/0.30| 1.85] 0.30
_ .60
with CLR | |01 00} D1 D2 | D3 1 |@ 1
| 0 [+Q00[+Q10+Q20{+Q30 1 @
TFD4CH
X|11]0]0101]0 1 |@
TFD4CA
—CK +Q0— 1 |#
__Do +Q1'—
—D1 +Q2—
—DSCL
—]
Shift Registers (with Scan Function)
Macro Delay
Function Clamp tom (n8) | 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|top | Kin | ton | Kni
2-bit shift 13 1 |@ B CK +A 1.16]0.30] 1.33] 0.30
- CK| +A | +B
register #Tb Teao 1 |@ +B_ [1.16]0.30] 1.33] 0.30
125R [ +A0[+B0
TZSR
—CK +A[—
—ID +B—
2-b§tshift cKkcralcLe] +A [ +B 16 1 |@ C CK +A 1.26]0.30| 1.43| 0.30
register [~ 1 |@ CLA — 1.35
with CLR 0 .0 LD +A0 2 |4 CK |+B  |1.26/0.30|1.430.30
X |t X110 | 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 toin (n8) | 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 | ton | Km
2-bit shift |cx |cLajcLBlPrA[PRB+A | 48] 18 1 |@ B4 |CK |+A [1.46]0.30]1.63]0.30
mster 0] o[ o[ 0D [+A0 ; #@ CLA 0.75 1.55
CLR/PRE || 0 0] 0] oa0f+8d > |# PRA 0.82 —_
Tzsrepal XLt X X[ x[o | x > |# CK |+B [1.46]0.30]1.63]0.30
Ix[x[ 1 x| x[x|o 2 |# CLB 0.75 1.55
X| X| X[ 1| X}1]X PRB 0.82 —_
X] X XEX[1]X |1
X[ 1P x] 1 x[o{x
x[x[ 1] x][1]xTo
TZSRCP3
—CK +A[—
—D
—CLA +B[—
—PRA
—ICLB
—1PRB
:;Ig):tstset:lft CK|+A [+B [ +C | +D 29 : g C CK +A 1.38/0.30| 1.55] 0.30
4| D |+A0|+Bol+CO +B 1.380.30] 1.55] 0.30
TZSR4 IR, A01+B0 |+C0 |+D0 +C _ |1.38]0.30] 1.55]0.30
+D 1.38]0.30] 1.55] 0.30
:;:'t;stse':ift [exfelclacloudavel«cleo] 37 : g B4 |cK |+A |1.58[0.30]1.75]0.30
with GLR {1 01010 10 | DpApaoo 2 |# g:EA 5 Ti5s[030 1'?/5 0.30
Tzsraci [ 010 ]° 0 pAoj+Bo.COLDG 2 |# + .5810.30{1.75} 0.
x| o[ xPxx]of x| x| x 2 |# CLB — 1.35
x| x| +]x]x}x|of x{x 2 |# CK [+C 1.58]0.30] 1.75} 0.30
x[x|x|1]x]x|x|ofx CLC — 1.35
xIxIx|xtt]x{x|x{o CK +D 1.58]0.30} 1.75| 0.30
CLD —_ 135
TZSR4CA1
—CK +A—
—D +B—
—CLA +CI—
—{CLB +D—
—CLC
—CLD
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HG62G Series

Power Latches
Macro Delay
Function Clamp ton (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|toy | Ky, tonl | Kni
RS latch SN|RN|+Q[-Q 4 1 |@ A3 S +Q 0.75]0.30|] — }0.30
LRSOH olololo @ R 0.61 0.45
ol1]l1{o0 8 -Q 0.61}0.30} 0.45] 0.30
1]1]0]0] 1 R 0.75 —_
111 Latch
+Q
[ — -9
RS latch [s]rl+«ql-a] |4 1 [# A3 |s |+« Jo.a5[0.30]0.75]0.30
LRS3H ol o] Lateh # R — 0.82
ol1lo]l 1 | S -Q |— ]0.30j0.82]0.30
1{0|1]o0 R 0.45 0.75
111111
+Q
-Q
2-input sN|RN]+a[-q 5 1 |@ A4 |8 +Q |0.82{0.30{— [o0.30
RS latch olololo g R 0.75 0.50
LR2S20H ol1l1]o0 @ [ -Q |0.75]0.30/0.50] 0.30
1]ojof1 R 0.82 -
111 Latch
+Q
-Q
2-input S| R[+«Ql-a] |5 1 |# A4 [s |+ Jos0[0.30[0.82[0.30
RS latch 0l 0| Latch # R _ 0.96
LR2S23H ol 1101 . s _|-a |— [o30[0.96]030
11010 R 0.50 0.82
111111
+Q
Q
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"HG62G Series

Power Latches (cont)

Macro Delay
Function Clamp toin (N8) | 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 | Km
D Latch G l+Q|—-a 5 2 |@ (o] G +Q ]0.80]|0.30}0.80] 0.30
LDH 11Dl D 1|@ D 080] [os0
| Lawch G -Q |0.95]0.30]1.00]0.30
D 0.95 1.00
LDH
—G +Qr—
D Latch 6 2 |@ (] G +Q 1.25|0.30] 1.15] 0.30
G |CL{+Q|-Q
with CLR 1lolDl D 1 e D 1.25 1.15
LDCH ol Lawh 1 e CcL 0.80 0.75
x| 1 °| 1 G -Q 0.95]0.30] 1.10} 0.30
X: Don't care 2 0.95 1.10
LDC1H CL 0.55 0.65
—G +QF
CL
R |
D Latch 6 2 |l@ C G +Q 0.80]0.30] 0.90] 0.30
with PRE G | PR +Q -Q 1 |@ S
1iolD|D 0.80 0.90
x| 1] 1] 0] G__|-@ [1.05]0.30]1.00]0.30
X: Don't care 0 1.05 1.00
LDP1H PR 0.80 0.75
—G +Q
PR
I
D.Latch G | PRl oLl +Q] —Q 7 2 |@ C G +Q 1.35]0.30| 1.35] 0.30
with 1|@ D 1.35 1.35
1lo0{o!D|D . .
CLR/PRE PR 1.05 0.90
LopcaH | |l 0] 0} Latch 1 |# : :
X 11ol 1] 0 1 1s CL 0.80 0.75
x ol 11011 G__|-a [1.15}0.30]1.20]0.30
x| 1] 1] ol 1 D 1.156 1.20
X: Don't care PR 0.70 0.90
LDPC3H CL 0.55 0.65
—G +Qp
—D -Qr
PR CL
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HG62G Series

Power Latches (cont)
Macro Delay
Function Clamp ton (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| Na toin | Kin| ton | Km
4-bit latch G |+aol+a1+a2l+a3 | 14 : g G g 0.92{0.30} 1.03] 0.30
LD4H 1 |po|D1|D2|D3 1 le gg‘ 0.82 0.82
R Latch 1 |@
1 |@
LD4H
—G
— D0 +QO—
—D1 +Q1—
— D2 +Q2[—
—1D3 +Q3—
:v-iz:t gfqh G|cl/+a0+ai[+a2+a3| 15 : g B4 G ++g(3)- 0.92]0.30] 1.03| 0.30
\bacin |0 ] Do D1 o203 1 @ 0 092  [0.82
[ 0 Latch 1 |@
X10|0|0[0 1]l@ CL 0.80 0.80
X: Don't care
1 |#
_|LD4C1H
—D0 +Q0—
—D1 +Q1—
— D2 +Q2}—
— D3 +Q3+—
CL
—1
Power Flip-Flops
Macro Delay
Function Clamp tom (NS) | toy (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 | Kn
D flip-fiop ck| +Q | - 7 1 |@ c CK +Q 0.84]0.30{ 0.90| 0.30
FDH + bl D -Q [1.05]0.30 1.04]0.30
1 |@
L1+Q0|-Q0
FDH
—CK +QI
— D0 -Qr
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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. Circult and Gate when |bol |put |put
Name Symbol Count|LV|jOpen | No. | Name| Name|ton | Kin | tom | Kmi
D fiip-fiop 9 1 |@ C CK [+Q [0.84]0.30]0.90]0.30
with load oK Lt,sa d 1 |@ -Q [1.05]/0.30[1.04]0.30
FOLIH | [0t Re e 1 |@
S[{1|poL|DL 2 |#
| X {+Q0|-Q0
FDL1H
—1CK +Q|—
—{DC Q|—
— DL
—L
‘I’Dli:lt:pg:-tg) 3'_( %L *: _g 8 : g c gf +Q o_.34 0.30 :):(s;g 0.30
FDC1H | o [~aol—co o |4 CK |- [1.05]0.30{1.14]0.30
FDC1H
—CK +Q—
CL
—]
Bi?t:p::g oKl PRI <0 1 @ 8 : g C g: +Q g.g: 0.30[0.94 | 0.30
flo|D|D ) —
FDP1H | 0 [~qol-ao o |# ck [-@ [1.10}o.30[1.06]0.30
X[1]1]0 PR —_ 0.82
FDP1H
—CK +Qf—
PR
—
&Ilri.p-ﬂop cKlPRlcLl -] <] |® : g c gf +Q |0.86]0.30 g.:: 0.30
CLR/PRE { g g 20 —go . PR 562|070
FDPC3H ha 2
X110l 31 o o |# CK [-Q [1.10]0.30{1.06]0.30
x1ol11 013 cL 0.62 0.74
X{1]l1] 1] PR - 0.82
FDPC3H
—CK +QI—
PR CL
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HG62G Series

Power Flip-Flops (cont)
Macro Delay
Function Clamp toin (N8) | tpn (NS)
and Equiv. Level | Sym-| in- Out
Macro Equiv. Circult and Gate when | bol | put | put
Name Symbol Count| LV| Open | No. | Name| Na toin| Kin ) ton | Kni
JK cK] J | K|+a| |10 2 |l@ c CK |+Q [1.16]0.30] 0.92]0.30
ficflor I~ T 0 To o I 1 : #@ -a [1.16]0.30] 0.92[ 0.30
FJH Ll 1]l1{1]o0
£ 0| 1 [|+Q0|-Qo0
£ 1 0 |-Q0[+Q0
| X | X [+Q0]|-Qo0
FJH
—CK +Q—
-q K
JK ckJlkleLl.alal® |2]@ |c |[ck |+ ]i.36[0.30]1.12]0.30
flip-fiop #lolololo I3 11@ CL — 0.92
with CLR 1 |#
S1l1lo[1 [ o CK |-Q 11.20[0.30] 1.14]0.30
FJC1H #0110 za0la0 1 | CL 1.28 —
F11]0}0 [-Qol+Q0
[ x| x]|o [+ao]-Q0
X|{X{X{1]0] 1
FJC1H
—iCK +Q—
CL
— 1
JK e JTklpAcd+alal4 |2 ]@ [c  [ck [+« [1.36[0.30[1.21]0.30
flip-flop 1 ]1@ PR 1.26 —
with f1ojol1]o] of 1 1 s :
PRE/CLRIA [1]1]1]o] 1] 0 oL 9.54{ _10.92
FJPCIH |F 1011 [1]0 ~Qo0 2 |l@ CK_[-Q ]1.30]0.30] 1.14[0.30
*11]0] 10 aokao 1 |# PR 0.50 0.52
[ x|x[1[o [+aol-a0 cL 1.30 -
X| x{x|o|o| 1| o
X[ xIx[1{1] o 1
X{X{x|o|1] o| o
FJPC1H
—CK +Q —
—q K
PR CL
9
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HG62G Series

Power Flip-Flops (cont)

Macro Delay
Function Clamp toin (n8) | 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 | ton | Kmi
T flip-fiop oxol .ol 9 1 |@ c cK |+ }o.84]0.30]0.90]0.30
with CLR +1 0 l-qo|+a0 > |a CL - 1.06
FTC1H 1 0 l.ao|—ao g’: -Q [1.05]0.30] 1.14] 0.30
x[1] o] 1 0.62 -
FTC1H
—ICK +Q—
_Q—
CL
—]
T flip-flop cKlPRl 0 | @ 9 1 |@ Cc CK +Q 0.86]0.30} 0.94| 0.30
with PRE | 0 I-a0l+Qo0 . PR 0.62 .
FTP1H o T-a0l <0 2 CK |-@ [1.10/0.30]1.06]0.30
x| 1] 1 0 PR —_ 0.82
FTP1H
—iCK +Q—
_Q.——
PR
—_—
T fiip-fiop | e Tprei] «a[=a | | 1° 1 |@ c ck |+a |o.86[0.30]0.94]0.30
with 0|0 |-Qol+q0 PR 0.62 0.70
PRE/CLR 2 |# oL —1  Tooes
FTPC3H | 0|0 |+Q0|-Q0 2 |# :
X110 cK__[-@ [1.20]0.30] 1.16] 0.30
1 0
x{ol1] 01 2’: = 0.92
FTPC3H
— CK +Q e
PR CL
— |
:;bi:lg CK | +00] +Q1 | +02[ +03 22 : g B4 CK Igg— 1.20]0.30] 1.60] 0.30
PP I+ o[ D1 [ D2 | 08 i @
FD4H  I:C[.q00]+a10 |+020{+Q30 1 |e
FD4H 11e
—CK +Q0—
— DO +Q1—
—D1 +Q2—
—D2 +Q3—
—D3
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HG62G Series

Power Flip-Flops (cont)

Macro Delay
Function Clamp toin (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 tont | Kni
:l-bi:kl,) oK |cL +Q0] +01]+Q2]+03 | 26 : g B4 CK :gg- 1.4010.30( 1.60] 0.30
with GR | 2210 D0 | D1 | 02 | 03 ! le cL - 135
X{1fo|lo]Jolo 1 ]@
FD4C1H 1 e
—CK +QO—
—DO +Q1—
—D1 +Q2—
—D2 +Q3—
—DacL
——
Power Shift Registers
Macro Delay
Function Clamp tom (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 tomn | Kin | tont | Kni
f;;:; tsel:’xft K| +A | +B 11 : g B1 CK [+A 0.96|0.30| 1.08 | 0.30
| D |+A0 +B 0.96/0.30] 1.08 | 0.30
ZSRH | +A0 [+BO
ZSRH
—CK +A[—
—D +B—
2-b§tshift cK[cLalciel +a | +B | 13 1 |@ C CK |+A 1.06]0.30{ 1.18] 0.30
register 1 |@ CLA — 1.10
withCLR | £ 1 0 10 | D [+A0 2 |# CK |+B [1.06]0.30]1.18]0.30
ZSRC1H |L£1 0 | 0 [+A0[+BO 2 |# heiid b : .
X| X |1 X110
ZSRC1H
—CK +A—
—iD
—CLA +B—
—CLB
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HG62G Series

Power Shift Registers (cont)

Macro Delay
Function Clamp ton (nS) | tpn (NS)
and Equiv. Level | Sym-|iIn- Out -
Macro Equiv. Circult and Gate when |bol |put |put
Name Symbol Count| LV]| Open | No. | Name| Name|toy, | Kin | ton | Kn
register sToT ol ol o0 1 |@ CLA - 1.30
with 2 |# PRA 062] [070
CLRPRE[Y 2} 21 01 % pao) 2 |# CK B 1' 0.30 1. 0.30
XXl 1] Xt x|{xj|o 2 |# CLB _— 1.30
X| X1 X| 11 X1 X PRB 0.62 0.70
X| x| x| x]1{x]1
] 1l x| 1 xf1]x
x| x[ o] x[ 1ixT1
ZSRCP3H
—CK +A—
—iD
—CLA +B[—
—PRA
—CLB
—PRB
4-bitshiﬂ CK|+A | +B | +C | +D 20 1 |@ C CK +A 1.18]0.30| 1.30| 0.30
register 1D 1+A0 B0 [<Co 1 |@ +B  [1.18]0.30] 1.30]0.30
ZSR4H —t +A0 | +B0 |+CO +D0 +C 1.18]0.30] 1.301 0.30
ZSRaH +D 1.180.30} 1.30| 0.30
—CK +AI—
—D +BI—
+C—
+D—
4-bit shift [0 To o sladanmelclo| 24 |1 |@ B4 |CK [+A [1.38]0.30]1.50]0.30
register 1 |@ CLA — 1.10
with CLR [] 0] ° |0 ]0 | oj-Adeo 2 |#
o [0 [0 ] o baojedkooos > e ck [+B  [1.38[0.30]1.50]0.30
ZSRACTHE XX [ x [ o x| x| x 2 |# CLB — 1.10
Xl X 1 X {xix!ol x{t x 2 # CK +C 138 0.30 150 030
x| x[x{1]x]x| x| o] x CLC — 1.10
T xS x o CK |+D [1.38]0.30]1.50{0.30
CLD —_ 1.10
ZSR4C1H
—CK +A—
—D +B—
—CLA +C—
—cCcLB +DI—
——CLC
—CLD
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HG62G Series

Latches (Normal)
Macro Delay
Function Clamp toin (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 tom | Kin | tont | K
RS latch SN[RN]+Q[ 3 1 |@ A3 |S +Q 0.65/0.50] — ]0.50
LRSO olololo @ R 0.51 0.35
ol1|1]o0 [ -Q 0.51]0.50] 0.35] 0.50
10|01 R 0.65 —_—
111 Latch
+Q
-Q
RS latch s|R ,.,ol_o 3 1 |# A3 S +Q 0.35]0.50]| 0.65} 0.50
LRS3 0] 0| Latch # R — 0.72
0j11]0]1 S -Q — 10.50{0.72] 0.50
11010 R 0.35 0.65
11111
+Q
-Q
2-input 4 1 |@ A4 |S +Q |o0.72|0.50|— [o0.50
RS latch SN|RN|+Q|-Q @ =
o|lolof{o @ 0.65 0.40
LR2S20 SERERE 4 5 - |o.6s]o0.50]0.40]0.50
110/0]1 R 0.72 —_
11 1| Latch
zE% %E Eifo
L — ~=Q
2-input s|r[+«q]-Q 4 1 {# A4 |S +Q jo.40]0.50{0.72{ 0.50
RS latch 0l o] Lawch : R — 0.86
LR2S23 ol1lol1 M s - |— Jo.50|0.86]0.50
1lo0l1]o0 R 0.40 0.72
1111111
+Q
-Q
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HG62G Series

Latches (Normal) (cont)

Macro Delay
Function Clamp ton (n8) | ton (n8)
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 | tont | K
D Latch G l.al—a 4 2 |@ (o] G +Q ]o.70]0.50| 0.70] 0.50
LD 11 bl D 1 |@ D o70] [o070
| Latch G |- [o.ss5]0.50]0.90]0.50
D 0.85 0.90
LD
—HG +Q}
mté:tn G lcLl +al —a 5 f g C G +Q 1.1510.50] 1.05] 0.50
1j]0/D|D D 1.15 1.05
LDC1 < ol Lech 1 e CL 0.70 0.65
x{1]0]1 G__|-@ [o.8s5]o.50] 1.00]0.50
X: Don't care D 0.85 1.00
LDC1 CL 0.45 0.55
— +Q L
cL
—
D Latch 5 2 |@ c G +Q ]o.70]|o.50] 0.80] 0.50
) G | PR| +Q| -Q
with PRE 1/0|D|D 1@ D 0.70 0.80
LDP1 | ol Lech 1 e PR 0.45 0.55
X| 1] 1 l 0 G -Q [o0.95|0.50] 0.90]0.50
X: Don't care D 0.95 0.90
—G +Qf
PR
—
D Latch G PRl cLl -0l |© 2 |@ (o} G +Q |1.25]0.50]1.25] 0.50
with 1]0/0|D|D 1|e D 1.25 1.25
CLR/PRE PR
LDPC3 |l ol ol Latch 1 |# 0.95 0.80
Xl 1]loj1]0 1 |# CL 0.70 0.65
x|l ol 1] o071 G - |1.05}0.50}1.10] 0.50
xl 11 1] ol 1 D 1.05 1.10
X: Don't care PR 0.60 0.80
LDPC3 CcL 0.45 0.55
— +Q
PR CL
— |
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HG62G Series

Latches (Normal) (cont)
Macro Delay
Function Clamp toin (n8) | toy (ns)
and Equiv. Level | Sym-| In- Out -
Macro Equiv. Circult and Gate when | bol | put | put
Name Symbol Count| LV Open | No. Name toin | K ton | K
4-bit latch G [+aol+a1]+a2l+a3 | 13 : g B4 G +Qg— 0.82]0.50| 0.93] 0.50
LD4 1 [po|p1[D2]D3 i le Do- *®B Jo72] o072
L Latch 1 |1@ ®
1]@
LD4
—G
— D0 +QO—
—D1 +Q1—
—D2 +Q2f—
D3 +Q3—
with CLR 1 ]@ Do- 1+Q3
pacy 111 0]Do[D1[o2[D3 1 |le D3 0.82 0.72
(0 Latch 1]|e@
X: Don't care
1 |#
LD4C1
-G
—D0 +QO—
— D1 +Q1—
—D2 +Q2—
— D3 +Q3—
CL
R |
Flip-Flops (Normal)
Macro Delay
Function Clamp toin (N8) | tpp (ns)
and Equiv. Level | Sym-|in- Out -
Macro Equiv. Circult and Gate when |bol |put |put
Name Symbol Count|LV|Open |No. | Name]Name toin | Kin | ton | K
D fiip-fiop oKl +a | - 6 1 |@ [ CK [+Q ]o0.74|0.50]0.80]0.50
FD +| bl D -Q ]0.95[0.50]0.94]0.50
@
|+Q0[-Q0
FD
—CK +Q—
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HG62G Series

Flip-Flops (Normal) (cont)

Macro Delay
Function Clamp ton (n8) | 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| toy, | Ki | ton | Ki
Bi:l:pl-gl:dp ekl L +a-a 8 : g C CK +Q 0.74]0.50] 0.80 0.50
. #| o0 |pc|DC ' le -a |o.95|0.50[0.94]0.50
DL1 #|1 |oL|DC o |4
| X [+Q0|-Q0
FDL1
—CK +Q—
—DC -
—p. @
—L
D fiip-flop 7 1|le@ c ck |+Q [o.74}o.50]0.80{0.50
with CLR ‘_‘;'_‘ %" *;’ = 1@ cL — 0.96
FDC1 ~| 0 |-qo|—qo o | & CK [-Q [o.g5]o.50][1.04]0.50
FDC1
—CK +Q—
CL
_
D flip-fiop ckl PRl 0| -a 7 1 |@ C CK +Q 0.76]0.50]| 0.84 | 0.50
with PRE 1ol Db D 1]|@ PR 0.52 —_
FDP1 | 0 |-qo0|—a0 o |# CK -Q 1.00]0.50} 0.96 | 0.50
x1111 1o PR — 0.72
FDP1
—ICK +Q—
D fiip-flop cK 8 1 |@ Cc CK +Q 0.76]0.50] 0.84 | 0.50
with 1]|@ cL — 0.86
f .
PRECLR| = 2 e PR 052] [060
FDPC3 X 2 |& CK —Q 1.00{0.50| 0.96 | 0.50
X CL 0.52 0.64
X PR _— 0.72
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HG62G Series

Flip-Flops (Normal) (cont)

Macro Delay
Function Clamp toin (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 | ton | Kmi
JK Kkl J T Klsalal® 2|l@ |[c [ck [+« T1.06lo50]0.82]050
fipflop ' T 0 Tol 01 } f’ —Q |1.06[0.50[ 0.82[ 0.50
FJ L111111]0
S0l 1]|+Q0[l-0
E N 0 |-Q0}+Q0
| x | x |+Qo|-q0
FJ
—CK +Q—
K
J.K ckl J| kleLl+a ] -a 12 2 |@ C CK +Q 1.26]0.50] 1.02] 0.50
w&ﬂg?ﬁ Flolofo] o |1 ] #@ CL — 0.82
FicH 1110l 1 ] o CK [-Q [1.10]o.50[1.04] 0.50
£1o[1]0+a0|-Q0 1 |# CL 1.18 -
S11]0]0[|-00{+Q0
A x| x| o[+ao]-Q0
X{X|X|1]0 1
FJC1
—a K
CL
|
JK lex 3 TklPRcU +a | —a | 13 @ c CK [+Q ]1.26]0.50]1.11]0.50
flip-flop 1 1@ PR 1.16
PRE/CLR|S [1]1]1]o] 1] o CL 0.44 0.82
£ 1 ol 1]0Haol+Qo 1 | # PR 0.40 0.42
| x| x]1]0 [+Qol-ao cL 1.20 —
X| X|X{o0|0o]| 1 0
X{X[X]1]1] 0] 1
X| X[ X|10][1 0 0
FJPC1
—CK +Q—
- K
PR CL
9
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HG62G Series

Flip-Flops (Normal) (cont)
Macro Delay
Function Clamp tom (n8) | tpn (ns)
and Equiv. Level | Sym- In- Out -
Macro Equiv. Circuit and Gate when | bol | put put
Name Symbol Count{ LV| Open | No. | Name| Nameg ton| Kin| ton | Km
T flip-fiop oxlcLl-al 8 1]|@ c ck |+Q ]o.74]0.50]0.80]0.50
with CLR *10 ~a0la0 . CL - 0.96
FTC1 o ool =0 2 CK |- |o0.95]0.50]1.04] 0.50
X110 |1 CL 0.52 -
FTC1
—CK +Q—
-Q—
CL
]
T fiip-fiop cKPR -0 | 8 1]@ c CK |+Q ]0.76/0.50|0.84]0.50
With PRE | =T 0 I—ao =00 o | e PR 052 [—
FTP1 o =000 CK |-Q [1.00]0.50]0.96]0.50
X111 | o PR —_ 0.72
FTP1
—CK +Q—
_Q..—
PR
— ]
T flip-fiop | FekTPRICL] =0 | |9 1|@ C CK |+Q ]0.76/0.50|0.84] 0.50
with
PRE/CLR <10 |0 |-Qo0l|+Q0 2 |# PR 0.52 0.60
|o o [+Qo]-Qo0 2 |# CL = 0.86
FTPC3 TR
x[1]o]1 |o -Q |1.10]0.50]|1.06] 0.50
Xlol1[o |1 PR — 0.82
X111 1 |1 CL 0.62 0.74
FTPC3
—1 CK +Qf—
PR CL
— |
$:—i:lsp oK | +00] va1] 02 +a3 | 21 : g B4 |CK Igg— 1.10}0.50] 1.50} 0.50
# | Do [D1 | D2 D3 1 e
FD4 = |+00[+Q10[+020]+Q30 1 |e
FD4 1|e
— CK+QO—
—D0 +Q1—
—iD1 +Q2—
—{D2 +Q3—
—D3
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HG62G Series

Flip-Flops (Normal) (cont)

Macro Delay
Function Clamp toin (n8) | tpn (n8)
and Equiv. Level | Sym-|iIn- Out -
Macro Equiv. Circult and Gate when |bol |[put |put
Name Symbol Count|LV| Open | No. | Name| Name| ton | Kin | ton | Kni
4bitD |[oxlcL +00] 0102503125 |1 |@ B4 |CK_|+Q0- |1.30]0.50] 1.50] 0.50
%Igtn #{o| 00| D1]D2|D3 : g CL [+Q8 |— 1.25
FD4C1 | 0 |+Q00{+Q101Q20[+Q30 1 |@
X{1fo|Jof{o]o 1 |@
FD4C1
—CK +Q0— 1 1#
—D1 +Q2—
—D2 +Q3—
— DSCL
PUSR—— |
Shift Registers (Normal)
Macro Delay
Function Clamp toin (N8) | top (NS)
and Equiv. Level | Sym-|iIn- Out - P s
Macro Equilv. Circult and Gate when |bol |[put |put
Name Symbol Count| LV| Open [ No. | Name| Name|tqn | Ki toni | Kni
2-b§t shift CK| +A | +B 10 1 |@ B1 CK +A 0.86]0.50| 0.98 | 0.50
register 1 D l+A0 1 |@ +B [0.86]0.50/ 0.98] 0.50
ZSR [+A0({+BO
ZSR
—CK +A
—D +BH—
2-b§tshift cKcLalcLB] +A | +B 12 1 |1@ C CK +A 0.96]0.50] 1.08 | 0.50
R | =100 [ D [+A0 @ CLA — 1.00
wi
ZSAC1 | 0 0 |+A0|+BO > |# g:fB +B 0.96]0.501 1.08 | 0.50
X1 [ x]o|x - 1.00
X | X 1 X 0
ZSRC1
—CK +A—
—D
—CLA +B[—
—CLB
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HG62G Series

Shift Registers (Normal)
Macro Delay
Function Clamp toin (n8) | 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 tomn | Kin ton | Kn
register T T o[ o[ 0D [+ 1|@ CLA — 1.20
with 2 |# PRA 052] [0.60
CLR/PRE || 0] 0| 0 0}+A0)+B0 2 |# - !
zsreps | X 1] X[ xPxo]x 2 |# CK |+B 1.16]0.50} 1.28 | 0.50
X{x]1{x[x[xT]o 2 |# CLB — 1.20
X xi x| 1 xj1 [ x PRB 0.52 0.60
X| X{ X[ X] 11X 1
X1 1| X] 1] X1 X
X x|t x§ 1 [x 11
ZSRCP3
—CK +A—
—D
—CLA +B[—
—PRA
~—CLB
—PRB
4-bit shift 19 1 |@ (o] CK +A 1.08]0.50f 1.20 | 0.50
CK[{+A |+B | +C | +D
register
eg'Stel ' D [+A0|+B0 [+Co 1@ +B__ |1.08]0.50/1.20| 0.50
ZSR4 1 +A0 |+B0 |+Co +DO +C 1.0810.50] 1.20{ 0.50
ZSR4 +D 1.08/0.50] 1.20{ 0.50
—CK +Ar—
—D +B—
+C—
+DI—
;t:gtstsr:m [oxoaslc]adloa [ee]oclo | 23 1 g B4 [CK [+ [1.28]0.50[1.40]0.50
1s%e CLA — 1.00
with cLR 1#1 2 0] o | o ofalsolcd > |4
2SR ~jo[ofo]o baoeofco > |# CK +B 1.28]0.50] 1.40] 0.50
4C1 x| 1 x]xTx]of x| x| x 2 |# CLB — 1.00
x{xi1]x]x|x]| ol x| x 2 |# CK +C 1.28|0.50| 1.40] 0.50
x| xPx|[ ] x] x]x{of x CLC — 1.00
x| x [ xTx] 1] x| x| x| o CK +D 1.28|0.50] 1.40| 0.50
CLD —_ 1.00
ZSR4C1
—CK +A—
—D +B—
—iCLA +CI—
—CLB +DI—
—CLC
—CLD
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HG62G Series

Others (Power)
Macro Delay
Function Clamp tpin (n8) | ton (ns)
and Equlv. Level |Sym-[in- |Out-
Macro Equiv. Circuit and Gate when |[bol |[put |put
Name Symbol Count|LV| Open | No. | Name|! Name toin | Kin | ton | Ky
4-bit A0 14 2 |# B5 |A0- 0.78]0.98/0.70 | 0.30
compar- BO # A3,
ator Al # BO-
ZEQcap | B1 # B3
A2 #
82 #
A3 #
B3 #
ZEQC4P
— A0
— B0
— B1
— A2
— B2
— A3
B3
1-bit full FAIP 9 2 |# B2 |A,B | +CO [1.02]0.30[0.80]0.42
adder — A  +CO 2 |# [ 0.70 0.42
FAIP —8 2 |# A.B_|+s [1.06]0.30]1.08]0.30
—ci +S— Ci [0.74] 0.70
2-bit full FA2P 16 2 |# c An, Bn] +CO [1.48]0.30] 1.32]0.42
adder — Al .cO— 2 |# Ci 1.30 0.74
FA2P —[B1  +S1— 2 I# An, Bn| +Sn [1.72/0.30] 1.44[0.30
— A0  +SO— g : ) 1.14 0.86
— B0
—Jcl
4-bit full FAGP 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 2.680.50]2.74] 0.42
— A2 +S2(— 2 |# Cl 2.26 2.32
— g2 +St|— 2 |#
— A1 +S0 }— 2 |#
— 2 |#
A0 4 |#
—1B0
Ci
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HG62G Series

Others (Power) (cont)

Macro Delay
Function Clamp toin (n8) | tpni (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 | K | ton | Km
4-bit parity| PTGENP 42 1 |# B5 A~ Ev |2.50}0.98]2.50} 0.58
generator/ —{A 1 |# OD |2.65{0.30|2.70{0.30
checker —B 1 |#
PTGENP —c Ev— 1T |#
— b 1 |#
—E  OD|— T#
—F 1 |#
—a 1 |#
— 1 |#
H
I
Power 2 2 |@ Al +Y__10.51]0.30] 0.44 ] 0.30
butfer ‘{>°1£>: =Y [0.24]0.30] 0.36 [0.30
BUFP b. o~
=Y
Other (Normal)
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 | tont | K
4-bit A0 12 2 |# B5 AO- 0.68/1.80] 0.60] 0.50
compar- BO # A3,
ator Al # BO-
zeacs | B1 # B3
A2 #
B2 #
A3 #
B3 #
ZEQC4
A0
— BO
— B1
— A2
— B2
— A3
— B3
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HG62G Series

Other (Normal) (cont)
Macro Delay
Function Clamp tpin (N8) | 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 tom | Km | tom | K
1-bit full FA1 7 2 |# B2 A B +CO |0.92]0.50{0.70] 0.76
adder — A  sco— 2 |# [o]] 0.60 0.32
FA1 —|B 2 [# A B T+5 0.96]0.50[0.98]0.50
— ClI +S— Cl 0.64 0.60
2-bit full FA2 14 2 |# (o] An, Bn| +CO [1.38]0.50] 1.22] 0.76
adder — Al LcO— 2 |# Cl 1.20 0.64
FA2 —B1 4+Si}— 2 |# An, Bn| +Sn [1.62]0.50] 1.34] 0.50
— A0 +SO— 2 |# Cl 1.04 0.76
—Bo 2 |#
Cl
4-bit full FA4 43 2 |# B5S An, Bn] +CO (1.20]0.50] 1.12] 0.50
adder — A3  .COl— 2 |# Cl 1.00 0.96
FA4 —B3 2 |# An, Bn| +Sn |2.58]0.92] 2.64]0.76
—A2 .83 g : ci 2.16 2.22
B2 +82— .
SRR N
_ ,8“1) +S01— 2 |#
—{Bo 3 |#
—1ClI
9-bit parity PTGEN 37 1 |# B5 A-l Ev 2.40]1.80{2.40] 1.08
generator/ —A 1 |# OD [2.55]0.50]2.60]0.50
checker —B 1 |#
PTGEN —¢c  EBvV— } :
—ID
—E OD|— : :
m 3 s
1 |#
~—1H
|
Power 1 1 |@ A1 +Y 0.60]0.50}0.50} 0.50
butfer '{>°"® -Y o.30]0.50] 0.45 [0.50
BUF RY,
Y
93

Power ed by | Cniner.com El ectronic-Library Service CopyRi ght 2003



" HG62G Series
RAM
Macro Delay
Function Clamp tpin (n8) |tpni (n8)
and Level
Macro when |Input Output
Name Equiv. Circuit and Symbol LV|Open |[Name |Name |tom K Iton |Km
Single- 1 |# A0 to OO0 to 12 ]0.24|12 |0.24
portRAM | |, XRAMSXX | Ab-1  {Ob-1
— A1 10— 1 |# R 6 6
—]A2 o1— 1 |# w — —
- '1 p—
. 1 @ G 12 12
——1Ab-1 — —
olg - 1 |# 10 to —_ —_
—R . ib—1
—w Ob-1|—
—G Ib~1}—
Cell Equivalent
Name Function Gate Count
TRAMS1A] 256 W x 9 b (scan func.) | 10000
TRAMS2A] 128 W x 18 b (scan func.) 10000
TRAMS3A| 64 W x 36 b (scan func.) | 10000
RAMS1A 1256 Wx9b 10000
RAMS2A |128W x 18b 10000
RAMS3A |64 Wx 36b 10000
Dual- 1 |# AO to OAOto |12 |0.24]12 |0.24
portRAM | 1,9 XRAMDXXO Aol— Ab-1, |OAb-1,
— A2 OA1l— Bb-1 | 0Bb-1
: 1A1— 1 |# R.A, RB 6 6
— Ab-1 OA2[— 1 |# WA, WB — —
A IA2— 1 @ GA, GB 12 12
— WA OAb-1|— 1 # 1A0 to - -
—{GA JAb—1{— IAb-,
IBO to
—1B0 OoBO— IBb-1
—B1 IBO[—
—B2 oB1—
: IB1—
—1Bb-1 oB2—
IB2I—
—|RB :
—WB OBb-1}—
—GB 1Bb~—1{—
Cell Equivalent
Name Function Gate Count
TRAMD1A; 128 W x 9 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 W x 18b 10000
RAMD3A [32W x36b 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

AD-Ad—1E> [:> DEC E> matrix <:l IBI\:: @ lo—lp~1
> [our-] 5> 00-0s-s

BF

G f T T

w

R
Ao—Ag - 1. Address G: Address latch clock ADD-L:  Address latch
lo-lb-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 tpc 24 — — ns
Ao—Ad - 1 Address access  taa — 12 20 ns
time
Data output
00—Op - 1 t?f::aput data hold toy 1 — — ns
(G = high, R = high)
Read enable time t — 6 10 ns
Figure 3 Single-Port Read Cycle Timing RON
Read disable time trorr 08 — — ns
Write cycle twe 24 — — ns
Read . -
enable (R) Write puise width twp 10 — — ns
Address setup twas 6 — — ns
Data output  H;j-Z time
O0—0 - 1 Addresshold  tway 8 — — ns
Figure 4 Single-Port Data Output Timing time
Data setup time  twps 10 — — ns
Data hold time twoH 8 — — ns
::_‘X:ss Address latch tas — — ns
-1 setup time
Write Address latch teAH 2 — — ns
enable (W) hold time
Data input
lo—lb-1

(G = high)

Figure 5 Single-Port Write Cycle Timing

teas teaH

Address p
A A _ 1 m -1 Am Am +1

G J—4 :;, A W
ADD-L out Am-1X Am XAm 1

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

Figure 6 Single-Port Address Latch Timing

96

Power ed by | Cniner.com El ectronic-Library Service CopyRi ght 2003



HG62G Series

Dual-Port RAM

Features Notes
* Two addresses, two R/W ports * Since the address latch (ADD-L, figure 7) is
» Asynchronous built in, GA and GB must be open
* Autodiagnosis (automatically pulled high) when it is not used.
* 128 word x 9 bit
64 word x 18 bit * Outputs (OAg-OAp, _ |/OBg-OBy, _ ) are high
32 word X 36 bit 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 5 ¢
ADD-L ADD- Q OUT-BF |:> OAc-OAp — 1
Ao—Ad - 1 [> (A) l:> DEC E> (A)
A)
M IN-BF Ao—iA
) emory | (| Ty | <3 oo
GA matrix @
GB
i IN-BF
Gl <A e
ADD-L ADD-
Bo—Ba- 1 Q (B) (:> DEC |:>
(8) E> OUT-BF ,:> OBo—OBs - 1
(8)
e : 1
RB
Aog—Ad- YBo-Bg -1 Address ADD-L: Address latch
|1Ao—lAp - ¥1Bo—IBp - 1 Input data ADD-DEC Address decoder
OA¢—-OAp - YyOBp—OBp - - Output data IN-BF Input data buffer
GA/GB: Address latch clock OUT-BF:  OQutput data buffer
WA/WB Write enable
RA/RB: Read enable

Figure 7 Dual-Port RAM Block Diagram
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HG62G Series

Timing Table 7 Dual-Port RAM Timing
Item Symbol Min Typ Max Unit
;:\ddress Read cycle time  tpc 24 — — ns
Bo—Bg_ | Address access  taa — 12 20 ns
Data output time
8223&\;, -1 Output data hold  ton 1 — — ns
®=1 (G = high, R = high) time
Figure 8 Dual-Port Read Cycle Timing Readenabletime thon — 6 10 ns
Read disable time trorr 08 — — ns
Writ | 24 — —
Read enable e oyce fwe ns
(RA, RB) Write pulse width typ 10 — — ns
Data output . Address setup twas 6 — — ns
OAg—-OA, 1 _Hi-Z Hi-Z time
OBo—OBy - 1 Address hold twan 8 — — ns
Figure 9 Dual-Port Data Qutput Timing time
Data setup time  twps 10 — — ns
Address twe Dataholdtime twpy 8 — — ns
Ao—Ad -1 Address latch tGas — — ns
Bo—Bd- 1 setup time
Write enable  twas Address latch 1GAH 2 — — ns

(WA, WB)

Data input
1Ag—=1Ap - 1
1Bo—IBp - 1

(G = high)

Figure 10 Dual-Port Write Cycle Timing

tcas tgaH

Address Am-1 Am Am .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 11 Dual-Port Address Latch Timing
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HG62G Series

Absolute Maximum Ratings

Item Symbol Rating Unit
Supply voltage Vee -0.3 to +6.7 v
Terminal voltage Input Vn -0.3to Vgc +0.3 \
Output Vo —0.3to Vgc +0.3 \"
Output current Per output lo -32 to +32 mA
Per \cc/GND ot —70 to +70 mA
Operating temperature Topr —20to +75 °C
Storage With bias Thias =20 to +85 °C
temperature Without bias T, -55to +125 °C

Electrical Characteristics
Terminal Capacitance (Ta = 25°C, f = ] 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 (Vee =5V £5%, Ta=0°C to +70°C)

item Symbol Min Typ Max Unit  Test Condition
Input voitage (TTL level) Viur 2.2 —  Vge+03 V
Vir -0.3 — 0.8 Vv
input voltage (CMOS level) V¢ 0.7xVee — Vee+03 V
VILC -0.3 _— 0.3 x Vcc v
Schmitt trigger (TTL level) Vr+ (1.5) — 2.5 \'/ Vee=5V
V- 0.7 -— (1.7) \" Vec=5V
AVyr (0.3) - - Y Vee=5V
Schmitt trigger (CMOS level) Vyc+ (2.8) — 4.0 \ Vee=5V
Vyc- 1.2 - (2.4) \ Vee=5V
AVyc (0.3) - - \ Vec=5V
Output voltage (I, =2 mA) Vqy 3.5 -_ \'J lon = =1 mA
VOL — _— 04 \' IOL =2 mA
Output voltage (Io. = 8 MA)  Vgu 3.5 - - \ lon = -2 mA
VOL _— iaad 04 Vv lOL =8mA
Output voltage (Io, = 12 mA) Vg 3.5 — — \ lon =—4 mA
Voo — — 0.4 \' o, =12 mA
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HG62G Series

Normal Temperature Range (cont) (Ve =5 V £ 5%, Ta = 0°C to +70°C)

item Symbol Min Typ Max Unit Test Condition
Output voltage (lo. = 24 mA)  Vpy 3.5 — — \ lon=-12 mA
VOL —_— -_ 0.4 \") IOL =24 mA
Input leakage current u — — 1 A
Output leakage current ho —_ — 1 HA At high impedance
Pull-up current lpy 80 220 550 A Vin=GND
Pull-down current lpp 80 220 550 pA ViNn=Vee
Gate delay Internal tod —_ 0.3 — ns 2-input power
NAND, FO =2 Al=2mm
Input buffer tod — 0.8 — ns FO=2,Al=2mm
Output buffer  t4 — 1.8 — ns High-speed buffer
CL =50 pF
Power dissipation Pi — 9 — uWi/gate 1 MHz

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

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

item Symbol Min Typ Max Unit Test Condition
input voltage (TTL level) ViuT 2.4 —_ Veg+03 V
Vit -0.3 — 0.8 Vv
Input voltage (CMOS level) Viue 0.7xVge — Vee+03 V
Viie -0.3 —_ 03xVee V
Schmitt trigger (TTL level) Vyr+ (1.5) — 2.5 Vv Vee=5V
Vi 0.7 — (1.7) Vv Vegc=5V
AV (0.3) —_— _— \") VCC =5V
Schmitt trigger (CMOS level) Vi« (2.8) — 4.0 Vv Veg=5V
Vyc- 1.2 — (2.4) \' Vec=5V
AV1e (0.3) —_ —_ \' Vee=5V
Output voltage (I = 2 mA) Vou 3.5 — — \') oy =—-1mA
Vor — — 0.4 Vv lop =2 mA
Output voltage (g = 8 mA) Vou 3.5 — — Vi loy = -2 mA
VOL — -_ 0.4 \Y lOL =8 mA
Output voltage (lo. = 12 mA)  Vou 3.5 — — Vv lon =<4 mA
VOL -_— -_ 0.4 \Y |0|_ =12 mA
Output voltage (lo_ =24 mA}) Vpy 3.5 — — V oy =—12 mA
VOL —_ -_ 0.4 \Y IOL =24 mA
Input leakage current lu — — 1 HA
Output leakage current o — — 1 HA At high impedance
Puli-up current lpy 80 220 550 HA Vin = GND
Puli-down current lpp 80 220 550 HA Vin = Vee
Gate delay Internal tod — 03 — ns 2-input power NAND,
FO=2 Al=2mm
Input buffer 1o — 08 — ns FO=2 Al=2mm
Output buffer tod — 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.
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HG62G Series

Characteristic Curves

2.0 | 8
Vee=5V
. Ta =25°C €A .
g 15 O 2 6
5 )'/A @ \)“e‘
" AD
£ / ) - K= -
E 0 T—<wt g 4 —
> //NF.\"'Z — > od butier
& 1 \AP2 & igh 5Pe
8 o5 4,/_&’91 8 2 =T qomANd ,
ﬁg—ﬁ’ NA4 Vec=5V
: i - Ta = 25°C
0 0 I
2 4 6 8 10 20 40 60 80 100
Fanout Load capacitance (pF)
Figure 12 Internal Gate Delay Time Figure 13 Output Buffer Delay Time
64 P 48
A
° \
N &
48 eb‘/ 36 o
— &2 — &
I S £ S
< 32 &‘}‘, I 24 «\‘9 |
) X O A
L= 4N “\k& T } | poute’
o E
16 — 12 v t
/ Vec=5V — | Vec=5V
Ta=25°C ] Ta=25°C
] ]
0 02 04 06 08 1.0 0 02 04 06 08 1.0
VoL (V) Vce- VOoH (V)
Figure 14 Output Current Characteristics Figure 15 Output Current Characteristics
(VoL—loL) (Von—Iow)

101

Power ed by | Cniner.com El ectronic-Library Service CopyRi ght 2003



HG62G Series

Package Dimensions
Unit: mm
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HG62G Séries
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HG62G Series
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3.

When using this document, keep the following in mind:
1.
2.

This document may, wholly or partially, be subject to change without notice.

All rights are reserved: No one is permitted to reproduce or duplicate, in any form, the whole or part of this document
without Hitachi's permission.

Hitachi will not be held responsible for any damage to the user that may result from accidents or any other reasons
during operation of the user's unit according to this document.

Circuitry and other examples described herein are meant merely to indicate the characteristics and performance of
Hitachi's semiconductor products. Hitachi assumes no responsibility for any intellectual property claims or other
problems that may resuit from applications based on the exampies described herein.

No license is granted by implication or otherwise under any patents or other rights of any third party or Hitachi, Ltd.
MEDICAL APPLICATIONS: Hitachi's products are not authorized for use in MEDICAL APPLICATIONS without the
written consent of the appropriate officer of Hitachi's sales company. Such use includes, but is not limited to, use in life
support systems. Buyers of Hitachi's products are requested to notify the relevant Hitachi sales offices when planning
to use the products in MEDICAL APPLICATIONS.
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Hitachi, Ltd.

Semiconductor & IC Div.

Karukozaka MN Bldg., 2-1, Ageba-cho, Shinjuku-ku, Tokyo 162, Japan
Tel: Tokyo (03) 3266-9376

Fax: (03) 3235-2375

For further information write to:

Hitachi America. Ltd.
Semiconductor & IC Div.

Hitachi Europe GmbH
Electronic Components Div.

Hitachi Europe Ltd.
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Hitachi Asia (Hong Kong) Ltd.

2000 Sierra Point Parkway
Bnsbane, CA. 94005-1819
USA

Tel: 415-589-8300

Fax: 415-583-4207
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Fax: 089-463068
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