HG62S Series
High-Speed CMOS Gate Array

Description

The HG62S series free-channel gate arrays utilize a
0.8-um CMOS process with triple metal intercon-
nect technology. The series consists of 6 master
slices ranging from 26,054 to 250,000 raw gates.
The internal gate delay is as low as 0.3 ns/gate for
ultrahigh-speed operation.

The macrocells are functionally compatible with
the HG62E/F series, including RAM availability.

With the HG62S, it is easy to design high-speed,

high-performance systems with on-chip
autodiagnosis support.

Table 1 Ordering Information

Features

« Ultrahigh-speed operation (FO: fanout; Al: line
length):
— Internal (2-input power NAND, FO = 2, Al

=2 mm): 0.3 ns typ

— Input buffer (FO =2, Al =2 mm): 1.2 ns typ
— Output buffer (Cp_ = 50 pF): 3.5 ns typ

« High density: 26,054-250,000 raw gates

+ Autodiagnosis: Automatic test circuit and test
pattern generation

* RAM capability
— Various single and dual-port RAMS
— Built-in autodiagnosis function

Item HG62S026 HG62S038 HG62S058 HG62S079 HG62S125 HG62S5250
Gate count 26,054 38,169 58,572 79,315 125,132 250,000
Pad count 144 172 208 240 296 400

Table 2 Maximum Available Signal Pins

Package

Type HG 625026 HG62S038 HG62S058 HG62S079 HG62S125 HG62S250
DILP64S 60 60

QFP-100 96 96 96

QFP-136 128 128 128 128

QFP-168 152 152 152

QFP-208 (under dev) {under dev) (under dev)

QFP-232 {under dev) (under dev)

PLCC-68 (under dev) {under dev)

PLCC-84 (under dev) (under dev)

PGA-135 (under dev) (under dev) (under dev) (under dev)

PGA-179 (under dev) 163 163

PGA-240 (under dev) 208

PGA-256 (under dev) 224 224
PGA-299 {under dev) (under dev)
PGA-400 256

Note: (under dev): Under development
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HG62S Series

e Macro cell library variation

— Functional compatibility with HG62E/F

series (basic gates, flip-flops, etc.)

— Power-type cell variation

— Normal or scan type latches and flip-flops
e Wide variety of input and output cells

— Input, output, and I/O buffers

— TTL or CMOS levels

— Reduced noise output buffers

— Driving capacity: Iop, = 2, 8, 16 mA

Logic Design Cautions
Number of Usable Gates

In free-channel gate arrays, basic cell area is uti-
lized for routing. Therefore, the actual gate count
depends on the logic circuit. Table 3 shows approxi-
mate 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.

Autodiagnosis

Automatic generation of high fault coverage (more
than 90%) test circuits and test patterns requires the
following:

Table 3 Approximate Actual Gate Counts

— Oscillator, Schmitt-trigger inputs, pull up/down
resistors
¢ Package variety: Multiple high pin count packages
¢ Design support environment
— Hierarchical design support
— Fault simulator for test pattern evaluation
— Automatic test pattern generation
— Local design support center
— EWS (engineering workstation) support

® Two dedicated pins for test functions (figure 1).

® Scantype cells for all 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).

e Scan-type cells for RAM circuits under certain
conditions. 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
(table 4, case 2).

Master HG62S026 HG62S038 HG62S058  HG62S079  HG62S125  HG62S250
Usable gates 9.1-10.4 13.3-15.2 20.5-23.4 27.7-31.7 43.7-50.1 85.5-100
(1,000 gates)
Random logic
I 111
Dedicated T &1 Tost] RAM
test pins W CTL

Figure 1 Autodiagnostic Pins
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HG®62S Series

Blocks

Logically connected 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 us-
ing actual routing information. However, a rough
estimation is needed to prevent timing design errors
in the pre-route design phase. Gate delay times are
estimated as follows:

Table 4 Autodiagnosis and RAM

tpLH = toLH + (Kjp X Cp)
tpyL. = toHL + (Kpy X Cp)
Cp =2Cpp +0.05 X LV

Where:

CaL: Estimate load capacitance per fanout
LV: Input load constant

The macro cell library lists the toLH, tolL, K and
LV constants for each MACRO Cell.

In delay time calculations, the estimate load capaci-
tance per fanout depends on whether the circuits are
part of a block layout (table 5).

Case 1 Case 2 Case 3 Case 4
Random Random Random Random
Logic RAM Logic RAM Logic RAM Logic RAM
Autodiagnosis  Yes Yes Yes No Yes No No
Cell type Scan Scan Scan Scan No scan Scan No scan No scan

Table 5 Load Capacitance

Not in Block
In Block S026-S058 $S079-S250
Cp. 0.12 0.35 0.55

Note:  Gate delay time distribution: 35%—180%
Vee =5V £ 5%, Ta =-20°C to +75°C

@ HITACHI
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HG62S Series

Macro Cell Library
1/0 Buffers
Delay

Macro toih (NS)  top (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 tohi  Kni
TTL-level Vece — — D1 0.65 0.27 1.65 0.17
input
buffer
T GND

D——b——
CMOS- Ve — —_ D1 0.93 0.27 0.83 0.22
level input
buffer
IC GND
Schmitt- Vce — — D1 2.80 0.17 2,50 0.27
trigger
TTL-level
input
buffer GND
ITS

D.._
Schmitt- Vee — — D1 2.47 0.28 2.20 0.30
trigger
CMOS-
level input
buffer GN
ICS

D—A@—
0OSCin Vee — — D1 3.10 0.80 3.20 0.80
(2-20
MHz)
XIN GND

XiN

D_

4 ® HITACHI
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— HG62S Series

I/0 Buffers (cont)
Delay
Macro toih (NS)  top (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 to, K ton Ky
OSC out Ve -_— — D1 4.00 1.20 2.50 0.90
(2-20 Vee
MHz) o
XouT GND
= ouT
OSCin Vee — — D1 3.10 40.0 3.20 40.0
XIN1
GND
o D XINt
OSC out Voo —— — —_ D1 4.00 1.20 2.50 0.90
'cc
XOuT1 [::
()
GND
OUT1
D_
TTL-level Vcc — — D2 0.65 0.27 1.65 0.17
input
buffer ’}’_‘
with pull-
up GN
ITU
D—é—%
@ HITACHI 5
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HG62S Series

I/O Buffers (cont)
Delay

Macro toih (NS)  toh (ns)
Function Clamp
and Equiv. Level Sym- In- Out-
Macro Equiv. Circuit and Gate when Dbol put put
Name Symbol Count LV Open No. Name Name to, Kin toni  Kni
TTL-level  yec - — — D2 0.65 0.27 1.65 0.17
input
buffer
with pull- L
down GND
ITD
CMOS- Vee — — D2 0.93 0.27 0.83 0.22
level input
buffer nF"
with pull-
up GND
ICU

0O C
CMOS- Vee — — D2 0.93 0.27 0.83 0.22
level input
buffer
with pull- Y
down GND
iICD
Schmitt- Vee — — D2 2.80 0.17 2.50 0.27
trigger
TTL-level A1
input
buffer

with pull- GND

up
ITSU D——%@/

6 G HITACHI
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HG®62S Series

I/0 Buffers (cont)

Macro

Function
and
Macro
Name

Equiv. Circuit and
Symbol

Lv

Clamp
Level
when

Open

Delay

toih (N8)  top; (NS)

Sym- In- Out-
bol put put
No. Name Name to, Kiph tont K

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

ITSD

Vce

GN

z@—

D2 2.80 0.17 2,50 0.27

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

ICSU

Vce

GND

D2 2.47 0.28 2.20 0.30

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

ICSD

GND

D2 2.47 0.28 2.20 0.30

G HITACHI
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HG62S Series

I/O Buffers (Igy, = 2 mA)

Delay
Macro ton (ns) |tpn (NS)
Function Clamp
and Equiv. Level |Sym-|In- Out -
Macro Equiv. Circuit and Gate when |bol put put
Name Symbol Count |LV|Open |No. |Name|Name|ton |Kin [ton |Knm
Totem- Vce —_ 5 D1 1.20{0.14]1.00|0.18
pole
output
oT1 GND
2 mA
Three- Vce — 5 D1 E 1.40|0.14]1.20}0.18
state E 6 D 1.20 1.00
output
oz1 D ) o
GND
&—U
2mA
Open- Vee —_ 5 D1 1.20|— |1.00{0.18
drain (toi) | (Kid | (tozd |(K2)
output
ODNH1 GND
2 mA
TTL- Output circuit: See OZ1 | — 5 D2 E 1.40|0.1411.20}0.18
level VO | input circuit: See IT 6 D 1.20 1.00
buffer 2mA 0.65]0.27|1.650.17
1ITO1
—0
CMOS- | Output circuit: See OZ1 | — 5 D2 E 1.40|0.14/1.20|0.18
level /O | Input circuit: See IC 6 D 1.20 1.00
buffer 2 mA 0.93]0.27[0.83{0.22
1ICO1
—0
C
8
@ HITACHI
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HG62S Series

1/0 Buffers (Igg, = 2 mA) (cont)

Delay
Macro toin (NS) | ton (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 |tont [ Kni
TTL- Output circuit: See 021 | — 5 D2 E 1.40]0.14|1.20/0.18
level /O | Input circuit: See ITS 6 D 1.20 1.00
buffer
with 2mA 2.80}0.17]2.50|0.27
Schmitt- | A
trigger
ITSO1
CMOS- | Output circuit: See OZ1 |— 5 D2 E 1.40]/0.14]1.20]0.18
level VO | Input circuit: See ICS 6 D 1.20 1.00
buffer
with 2mA 2.47]0.28]2.20 {0.30
Schmitt- -
trigger
ICSO1
- Three- E Vee — 5 D2 E 1.40|0.14}1.20 | 0.18
state b 6 D 1.20 1.00
output
buffer
pull-up
OzZ1U
—0
2 mA
Three- Vee — 5 D2 E 1.4010.14]1.20|0.18
state E&tD: 6 D 1.20 1.00
output
buffer
win  |p—— i I
pull-down GND
0z1D 2mA
—0O
Open- Vee 5 D2 1.20]— [1.00]0.18
drain 2t (to| (K| (foz) [(Kad
output [>
buffer
with GND
pull-up
= ODN1U O:l) % 5
2 mA
9
@ HITACHI
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HG62S Series

1/O Buffers (IgL, = 2 mA) (cont)

Delay
Macro toin (nS) | tpn (nS)

Function Clamp
and Equiv. Level |Sym-iin- Out -
Macro Equiv. Circuit and Gate when |bol put put
Name Symbol Count {LV|Open |No. |Name|Name|ton |Kin |ton |Km
TTL- Output circuit: See OZ1U 5 D2 E 1.40]0.14]11.20 }0.18
level VO | Input circuit: See IT 6 D 1.20 1.00
buffer 2mA 0.65|0.27|1.65 [0.17
with
pull-up O
ITO1U U
TTL- Output circuit: See OZ1D 5 D2 E 1.40|0.1411.20}0.18
level VO | Input circuit: See IT 6 D 1.20 1.00
buffer Fo2mA 0.65[0.27[1.65 |[0.17
with
pull-down L o
ITO1D
CMOS- | Output circuit: See OZ1U 5 p2 |E [1.40]0.14]1.20 |0.18
level VO | Input circuit: See IC 6 D 1.20 1.00
buffer

: 2mA 0.93/0.27]0.83 |0.22
with
pull-up L o
ICO1U ¢
CMOS- Output circuit: See OZ1D 5 D2 E 1.40]0.14]1.20 ] 0.18
level /O | Input circuit: See IC 6 D 1.20 1.00
butfer 2mA 0.93[0.27[0.83 [0.22
with
pull-down L o
ICO1D
TTL- Output circuit: See OZ1U 5 D2 E 1.40]0.14/1.20 }0.18
level Input circuit: See ITS 6 D 1.20 1.00
Schmitt- 2mA Q 2.80[0.17|2.50 |0.27
trigger >
I/O with L
pull-up @
ITSO1U
TTL- Output circuit: See OZ1D 5 D2 E 1.40]0.14]1.20|0.18
level Input circuit: See ITS 6 D 1.20 1.00
Schmitt- 2mA 2.80[0.17[2.50 [0.27
trigger >
1/0O with | o
pull-down @
ITSO1D
10 @ HITACHI
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HG62S Series

1/0 Buffers (Igg, = 2 mA) (cont)

Delay
Macro tom (ns) | tpn (NS)
Function Clamp
and Equiv. Level |Sym-|In- Out-
Macro Equiv. Circuit and Gate when |bol put put
Name Symbol Count [LV{Open |No. |Name |Name |ty |Kin {ton | Km
CMOS- | Output circuit: See OZ1U | — 5 D2 E 1.40|0.14{1.20[0.18
level Input circuit: See ICS 6 D 1.20 1.00
Schmitt-
rigger 2mA 2.47]0.28]2.20 | 0.30
I/O with .
pull-up
ICSO1U
CMOS- | Output circuit: See OZ1D | — 5 D2 E 1.40/0.14]1.20 | 0.18
level Input circuit: See ICS 6 D 1.20 1.00
Schmitt-
trigger 2mA 2.47]10.28{2.20 | 0.30
I/0 with L 5
pull-down
ICSO1D
1/0 Buffers (IgL, = 8 mA)
Delay
Macro ton (NS) |ton (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|tyh |Kih |tont | Kn
Totem- Vee —_ 5 D1 2.00|0.04]2.20 | 0.06
pole
output
oT3 GND
_IE__D
8 mA
Three- Vee —_ 5 D1 E 2.20]|0.04]2.40 | 0.06
state E 6 D 2.00 2.20
output
0z3 D [} oA
GND
T |
8 mA
@ HITACHI 11
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HG62S Series

I/O Buffers (Igy, = 8 mA) (cont)

Delay
Macro tplh (I'IS) tpl'll {ns)
Function Clamp
and Equiv. Level |Sym-|In- Out -
Macro Equiv. Circuit and Gate when |bol put put
Name Symbol Count |LV|Open |[No. |Name]|Name|ton |Kin [ton |Kni
Open- Vee — 5 D1 2.00|— |2.20}0.06
drain (tolz) | (Kid) | (toz) {(K2D
output
ODN3 GND
o) —0
8 mA

TTL- Output circuit: See OZ3 | — 5 D2 E 2.20]0.04|2.40 ] 0.06
level I/O | Input circuit: See IT 6 D 2.00 290
buffer 8 mA 0.65(0.27[1.650.17
ITO3

—a

T

CMOS- Output circuit: See OZ3 |— 5 D2 E 2.20]0.04]2.40 {0.06
level /0 | Input circuit: See IC 6 D 2.00 2.20
el B mA 0.93[0.27[0.83 [0.22
ICO3

—0)
TTL- Output circuit: See OZ3 | — 5 D2 E 2.20]0.04]2.40 | 0.06
level /O | Input circuit: See ITS 6 D 200 2.20
buffer 8 mA 2.80{0.17]2.50 | 0.27
with
Sphmitt- L
trigger
ITSO3
CMOS- | Output circuit: See OZ3 |— 5 D2 E 2.20|0.04| 2.40 | 0.06
level IO | Input circuit: See ICS 6 D 2.00 290
buffer 8mA 2.47]0.28|2.20 [0.30
with
Schmitt- Lo
trigger
ICSO3
12 @ HITACHI
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HG62S Series

1/0 Buffers (Igg, = 8 mA) (cont)

Delay
Macro tpin (NS) | 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 |ty |Kin |tom | K
Three- E Vce - 5 D2 E 2.2010.04/2.40 | 0.06
state h 6 D 2.00 2.20
output
buffer D j o
with GND
pull-up
ozZ3u
—0
8 mA
Three- Vee — 5 D2 E 2.20]/0.04{2.40 | 0.06
state E 6 D 2.00 2.20
output
buffer
with D :D0‘| lﬁ
. pull-down GND
0z3D 8 mA
:| >§—D
Open- Vee 5 D2 E 2.00|— ]2.20]0.06
drain b (ton){ (Kid| (tozd | (<2
output D
buffer
with GND
pull-up
ODN3U @_%_D
8 mA
TTL- Output circuit: See 0Z3U|— 5 D2 E 2.20]0.04]|2.40 | 0.06
level /O | Input circuit: See IT 6 D 200 290
bufier 8 mA 0.65|0.27[1.65 [0.17
with
pull-up L O
ITO3U
TTL- Output circuit: See OZ3D | — 5 D2 E 2.2010.04]2.40 |1 0.06
level IO | Input circuit: See IT 6 D 200 220
buffer F8maA 0.65(0.27]1.650.17
with
pull-down | A
= ITO3D
@ HITACHI 13
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HG62S Series

1/0O Buffers (I, = 8 mA) (cont)

Delay
Macro toin (nS) | ton (ns)

Function Clamp
and Equlv. Level |Sym-|In- Out -
Macro Equiv. Circuit and Gate when |bol |put |put
Name Symbol Count |LV|Open |No. |Name [Name|ton |Kin |[ton |Km
CMOS- | Output circuit: See OZ3U | — 5 D2 E 2.2010.04|2.40 | 0.06
level /O | Input circuit: See IC 6 D 2.00 2.20
buffer 8 mA 0.93[0.27[0.83 | 0.22
with
pull-up .
IcO3U S
CMOS- |Output circuit: See OZ3D |— 5 D2 E 2.20/0.04]2.40 | 0.06
level /0 | Input circuit: See IC 6 D 2,00 290
buffer ‘

- 8 mA 0.93]|0.27]0.830.22
with
pull-down e
ICO3D
TTL- Output circuit: See OZ3U | — 5 D2 E 2.20]0.04]2.40 | 0.06
level Input circuit: See ITS 6 D 2.00 2.20
Schmitt- 5
trigger 8 mA 2.80]0.17|2.5010.27
/0O with > -
pull-up @
ITSO3U
TTL- Output circuit: See OZ3D | — 5 D2 E 2.20|0.04]2.40 {0.06
level Input circuit: See ITS 6 D 2.00 2.20
Schmitt-
wigger 8 mA 2.8010.17{2.50 |0.27
11O with L o
pull-down
ITSO3D
CMOS- | Output circuit: See OZ3U |— 5 D2 E 2.20]0.04|2.40 |0.06
level Input circuit: See ICS 6 D 2.00 290
Schmitt- F8mA 2.4710.28[2.20 |0.30
trigger
/O with A
pull-up
ICSO3U
CMOS- | Output circuit: See OZ3D |— 5 D2 E 2.20]0.04|2.40 |0.06
level Input circuit: See ICS 6 D 200 220
Schmitt- FsmA 2.47|0.28[2.20 [0.30
trigger
/O with I
pull-down
ICSO3D
14 @ HITACHI
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HG62S Series

GND Noise Reduction Buffers (Igy, = 8 mA)

Power ed by | Cm ner

.com El ectronic-Library Service CopyRi ght 2003

Delay
Macro toin (NS) | 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|to, |Kin |ton | Kni
Totem- Vce —_ 2 D1 5.90]0.05| 8.70 | 0.07
pole
output
OT3R GND
_{ﬁ__ﬂ
8 mA
Three- Vee —_ 3 D1 E 6.10]0.05] 8.90 | 0.07
state E 3 D 5.90 8.70
output
0Z3R D [) >0
GND
Lo
8 mA
Open- Vee — 2 D1 5.90{— [8.70]0.07
drain (tot2) | (Kia) | (toz) [(Kz)
output
ODNS3R GND
o) —O
8 mA
TTL- Output circuit: See OZ3 |— 3 D2 E 6.10] 0.05|8.90 ] 0.07
level IO | Input circuit: See IT 3 D 5.90 8.70
buffer 8mA 0.65]0.27]1.650.17
ITO3R
ﬂ _D
CMOS- Output circuit: See OZ3 |— 3 D2 E 6.10] 0.05] 8.90 | 0.07
level /O | Input circuit: See IC 3 D 5.90 8.70
buffer 8 mA 0.93[0.27{0.83 [0.22
ICO3R
4 -
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HG62S Series

GND Noise Reduction Buffers (Ig], = 8 mA) (cont)

Delay
Macro toin (NS) | tpm (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 |ty |[Kpn [ton |Km
TTL- Output circuit: See OZ3R | — 3 D2 E 6.10]0.05]8.90 | 0.07
level I/O | Input circuit: See ITS 3 D 5.90 8.70
buffer 8 mA 2.80[0.17[2.50 [ 0.27
with
Schmitt- O
trigger ﬂ
ITSO3R
CMOS- | Output circuit: See OZ3R | — 3 D2 E 6.10]0.05| 8.90 | 0.07
level /O | Input circuit: See ICS 3 D 5.90 8.70
buffer BmA 2.47|0.28] 2.20 [0.30
with R
Schmitt- L o
trigger
ICSO3R
Three- Vece — 3 D2 E 6.10]/0.05]8.90 | 0.07
state | E h 3 D 590 [8.70
output
buffer
D ) pog
with GND
pull-up
OZ3RU
—0
8 mA
Three- Vee —_ 3 D2 E 6.10]/0.05[8.90 | 0.07
state E 3 D 5.90 8.70
output
buffer
with N A
puli-down GND
OZ3RD 8 mA
—0
Open- Vee 2 D2 5.90|— |8.70|0.07
drain al (to] (Kid| (tech |(Ka)
output >
buffer
with GND
pull-up
ODN3RU L o
8 mA
16 @ HITACHI
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HG62S Series

GND Noise Reduction Buffers (Ig], = 8 mA) (cont)

Powered by | Cnminer.comEl ectronic-Library Service CopyRi ght 2003

Delay
Macro toin (NS) | tom (nS)

Function Clamp
and Equiv. Level |Sym-|iIn- Out -
Macro Equiv. Circuit and Gate when |bol put put
Name Symbol Count [LV{Open |No. |Name |Name |ty |Kih |ton | Kne
TTL- Output circuit: See OZ3RU— 3 D2 E 6.1010.05] 8.90 1 0.07
level /O  |Input circuit: See IT 3 D 5.90 8.70
buffer FsmA 0.65[0.27]1.650.17
with
pull-up L O
ITO3RU
TTL- Output circuit: See OZ3RO— 3 D2 E 6.10]0.05] 8.90 | 0.07
level /O |input circuit: See IT 3 D 5.90 8.70
buffer 8 mA 0.65]|0.27[1.65[0.17
with
pull-down L a
ITO3RD
CMOS-  |Output circuit: See OZ3RU— 3 D2 E 6.10]0.05| 8.90 | 0.07
level /O |Input circuit: See IC 3 D 5.90 8.70
buffer 5
with mA 0.9310.27]0.83 | 0.22
pull-up |
ICO3RU <
CMOS- [Output circuit: See OZ3RD\— 3 D2 E 6.1010.05]8.90 | 0.07
level /O [input circuit: See IC 3 D 5.90 8.70
bufer 8mA 0.93[0.27[0.83 [0.22
with
pull-down L a
ICO3RD
TTL- Output circuit: See OZ3RU— 3 D2 E 6.10]/0.05]8.90 [ 0.07
level Input circuit: See ITS 3 D 5.90 8.70
Schmitt- 5
trigger mA 2.80)0.17]2.50 ] 0.27
I/O with 0
pull-up ﬁ
ITSO3RU

G HITACHI 7



HG62S

Series

GND Noise Reduction Buffers (Igy, = 8 mA) (cont)

Delay
Macro toin (NS) | ton (NS)

Function Clamp

and Equiv. Level |Sym-|in- Out -

Macro Equiv. Circuit and Gate when |bol put put

Name Symbol Count |[LV|Open |No. |Name |Name |ty |Kin [ton { Kn
TTL- Output circuit: See OZ3D |— 3 D2 E 6.10}0.05| 8.90| 0.07
level Input circuit: See ITS 3 D 5.90 8.70
Schmitt-

rigger 8 mA 2.8010.17]2.50 | 0.27
I/O with L 4

puli-down ﬁ

ITSO3RD

CMOS- | Output circuit: See OZ3U |— 3 D2 E 6.10/0.05] 8.90| 0.07
level Input circuit: See ICS 3 D 5.90 8.70
Schmitt- 8mA 2.47|0.28| 2.20 [ 0.30
trigger

/O with A

puli-up

ICSO3RU

CMOS- | Output circuit: See OZ3D 1— 3 D2 E 6.10/0.05]8.90 | 0.07
level Input circuit: See ICS 3 D 5.90 8.70
Schmitt- 8mA 2.47|0.28| 2.20 [ 0.30
trigger

I/O with s

pull-down &

ICSO3RD
I/O Buffers (Igy, = 16 mA)

Delay
Macro tpin (nS) | tom (NS)

Function Clamp

and Equiv. Level |Sym-|iIn- Out -

Macro Equiv. Circuit and Gate when |bol put put

Name Symbol Count |LV]Open |[No. |Name|Name |t | Kin |ton | Km
Totem- Vce —_ 5 D1 2.00/0.025] 2.40 |0.028
pole

output

oT6 GND

_b__g
16 mA
18
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HG62S Series

I/0 Buffers (Igy, = 16 mA) (cont)

Delay
Macro toin (PS) | 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 |ty {Kin |toni | K
Three- Vee — 5 D1 E 2.20) 0.025] 2.60{ 0.028
state E % 6 D 2.00 2.40
output
buffer D :DO"l
0z6 GND
T 1.
16 m
Open- Vce — 5 D1 2.00{— 2.40] 0.028
drain (torz) | (Kid) | (tozd | (K2)
output %
ODN®6 GND
_D
- @ 16 mA
TTL- Output circuit: See OZ6| — 5 D2 E 2.20]0.025| 2.60] 0.028
level /O | Input circuit: See IT 6 D 2.00 2.40
buffer 6m 0.65(0.27 |1.65 0.17
ITO6
—0
CMQS- | Output circuit: See OZ&| — 5 D2 E 2.2010.025} 2.60] 0.028
level VO | Input circuit: See IC 6 D 2.00 2.40
buffer 6 mA 0.93]0.27 [o.83] 0.22
ICO6
—0
|
| TTL- Output circuit: See OZ61 — 5 D2 E 2.20]0.025| 2.60] 0.028
| level /O | Input circuit: See ITS 6 D 2.00 2.40
i butfer 16 m 2.80[0.17 |2.50] 0.27
with
| Schmitt- o
‘ trigger
| ITSO8
|
|
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HG62S Series

1/0 Buffers (Igg, = 16 mA) (cont)

Delay
Macro tom (ns) | tpn (nS)
Function Clamp
and Equiv. Level |Sym-|In- Out -
Macro Equiv. Circuit and Gate when |bol put put
Name Symbol Count |LV|Open |No. |Name |Name|ton |Kin |ton Km
CMOS- Output circuit: See OZ6 — 5 D2 E 2.20|0.025} 2.60] 0.028
level VO | Input circuit: See ICS 6 D 2.00 2.40
buffer 6m 2.47|0.28 |2.20] 0.30
with
Schmitt- L O
trigger ﬁ
ICSO6
Three- Vece — 5 D2 E 2.20|0.025| 2.60} 0.028
state E h 6 D 2.00 2.40
output
bl.lffer D CDO‘i
with GND
pull-up
OzZsU
+—0

16 mA

Three- Vee — 5 D2 E 2.20]0.025| 2.60] 0.028

state E 6 D 2.00 2.40
output
buffer

with D
puli-down GND
0z6D 16 m
—1

Open- Vee 5 D2 2.00|— |2.40| 0.028
drain al (to)| (Ki) | (toad| (Kad
output D
buffer
with GND
pull-up
ODNe6U o

16 mA
TTL- Output circuit: See — 5 D2 E 2.20]0.025]2.60] 0.028
level YO [OZ6U 6 D 2.00 2.40
buffer tnput circuit: See IT 0651027 |1.65| 0.17
with 16 mA ’ ’ ) ’
pull-up
ITOBU 0
20 @G HITACHI
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HG62S Series

I/O Buffers (Igy, = 16 mA) (cont)

Powered by | Cnminer.comEl ectronic-Library Service CopyRi ght 2003

Delay
Macro tom (N8) | ton (nS)

Function Clamp
and Equiv. Level | Sym-|In- Out -
Macro Equiv. Circuit and Gate when | bol put put
Name Symbol Count | LV| Open | No. | Name| Name| ton | Kin | ton | Kni
TTL- level] Output circuit: See — 5 D2 E 2.20] 0.025| 2.60} 0.028
I/O buffer | OZ6D 6 D 2.00 2.40
with Input circuit: See IT 0.651027 1165 0.17
pull-down 16 mA
ITO6D %}?—D
CMOS- Output circuit: See — 5 D2 E 2.20] 0.025| 2.60] 0.028
level 1O | OZ6U 6 D 2.00 2.40
buffer Input circuit: See IC 0.93/0.27 lo.s3| 0.22
with 16 mA
pull-up
ICO6U -
CMOS- Output circuit: See —_ 5 D2 E 2.20] 0.025] 2.60| 0.028
level 110 | OZ6D 6 D 2.00 2.40
buffer Input circuit: See IC 0.93[0.27 o83l 0.22
with 16 mA
putl-down
ICO6D [
TTL- Output circuit: See — 5 D2 E 2.20]0.025] 2.60| 0.028
level 0z6U 6 D 2.00 2.40
Schmitt- | Input circuit: See ITS 280{0.17 |2.50] 0.27
trigger 16 mA
I/O with
pull-up o
ITSO68U
TTL- Output circuit: See — 5 D2 E 2.20] 0.025} 2.60} 0.028
level 0z6D 6 D 2.00 2.40
Schmitt- | Input circuit: See ITS 280{0.17 250 0.27
:riggerh 16 mA
/O wit >
pull-down o
ITSO6D 7|
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HG62S Series

1/0 Buffers (Igg, = 16 mA) (cont)

Delay
Macro tom (nS) | tpni (ns)
Function Clamp
and Equiv. Level |Sym-|In- Out -
Macro Equiv. Circuit and Gate when |bol put put
Name Symbol Count |[LV|Open |[No. |Name [Name|ton |Kin |ton |Kmn
CMOS- Output circuit: See - 5 D2 E 2.20]0.025| 2.60] 0.028
level 0Oz6U 6 D 2.00 2.40
Schmitt- Input circuit: See ITS 2471028 |2.20] 0.30
trigger | 16 MAS
11O with
puii-up _—
ICSO6U =4
CMOS-  |Output circuit: See — 5 D2 E 2.20[0.025]/ 2.60] 0.028
level 0z6D 6 D 2.00 2.40
Schmitt-  |Input circuit: See ITS 2471028 12.20| 0.30
trigger ‘ 16 mA
/0 with
pull-down e
ICSO6D <&
GND Noise Reduction Buffers (Igy, = 16 mA)
Delay
Macro tom (NS) |tpn (NS)
Function Clamp
and Equiv. Level |Sym-|in- Out -
Macro Equiv. Circuit and Gate when |bol put put
Name Symbol Count [LV|Open |No. |Name|Name|ty |Kin |ton |Kni
Totem- Vee — 2 D1 9.80|0.04/10.8 | 0.06
pole
output
OT6R GND
—[E———D
16 mA
Three- Vee — 3 D1 E 10.0{0.04|11.0 [0.06
state E 3 D 9.80 10.8
output
0Z6R D [) >
GND
L
16 mA|
22 GO HITACHI
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HG62S Series

GND Noise Reduction Buffers (Ig], = 16 mA) (cont)

Delay
Macro toin (nS) | tpn (nS)
Function Clamp
and Equiwv. 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
Open- Vee — 2 D1 9.80|— |10.8]0.06
drain (toiz) | (Kid) | (toz) |[(Kz)
output 4{>o_¢
ODNS6R GND
16 mA|
TTL- Qutput circuit: See OZ6 |— 3 D2 E 10.0]0.04/11.0 | 0.06
level I/O | Input circuit: See IT 3 D 0.80 10.8
butfer 16 mA 0.65[0.27]1.650.17
ITO6R
—Q
CMOS- Output circuit: See 0Z6 |— 3 D2 E 10.0|0.04{11.0 | 0.06
level I/O | Input circuit: See IC 3 D 0.80 10.8
buffer 16 mA 0.93[0.27{0.83 [0.22
ICO6R I:>
ﬂ _D
TTL- Output circuit: See OZ6 |— 3 D2 E 10.0]0.04|11.0 | 0.06
level I/O | Input circuit: See ITS 3 D 9.80 10.8
buffer 16 mA 2.80]0.17]2.50 | 0.27
with b
Schmitt- -
trigger @
ITSO6R
CMOS- | Output circuit: See 026 |— 3 D2 |E 10.0| 0.04/11.0 | 0.06
level IO | Input circuit: See ICS 3 D 9.80 10.8
buffer 16 mA 2.47]0.282.20 [0.30
with b
Schmitt- g
trigger ﬁ
ICSO6R
@ HITACHI 23
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HG62S Series

GND Noise Reduction Buffers (Ig], = 16 mA) (cont)

Delay
Macro toin (NS) | tpn (NS)

Function Clamp
and Equiv. Level |Sym-|In- Out -
Macro Equiv. Circuit and Gate when |bol put put
Name Symbol Count |LV|Open |No. |Name|Name|to, |Kin |ton |Km
Three- E Vce 3 D2 E 10.0]0.04]11.0 | 0.06
state ‘1 3 D 9.80 10.8
output
buffer D :) >o I
with GND
pull-up
OZ6RU @ %

16 m
Three- Vee 3 D2 E 10.0}0.04/11.0 | 0.06
state E 3 D 9.80 10.8
output W
buffer
with D o0 18
puli-down GND
0OZ6RD 16 m

—0

Open- Vce 2 D2 9.80|— |10.8}0.06
- drain h (tord)| (K3 (tezd | (Kad
output >
buffer
with GND
pull-up
ODNS6RU I) %_D

16 mA
TTL- Output circuit: See OZ6RU 3 D2 E 10.0}0.04/11.0 | 0.06
level /O |input circuit: See IT 3 D 9.80 10.8
buffer 16 mA 0.65|0.27]1.65 |0.17
with
pull-up L O
ITO6RU
TTL- Output circuit: See OZ6RD 3 D2 E 10.0]/0.04/11.0 | 0.06
level /O |Input circuit: See IT 3 D 9.80 10.8
buffer 16 mA 0.65|0.27|1.65 | 0.17
with
pull-down L o
ITO6RD
24 © HITACHI
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HG62S Series

GND Noise Reduction Buffers (I, = 16 mA) (cont)

Macro Delay
Function Clamp ton (NS) |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 [toin | Kih |toni | Khi
CMOS-  |Output circuit: See OZ6RU — 3 D2 E 10.0]0.04/11.0 ]0.06
level /O |Input circuit: See IC 3 D 9.80 10.8
buffer 16 mA 0.93[0.27[ 0.83 | 0.22
with
pull-up B L 0
ICO6RU
CMOQOS- |Output circuit: See OZ6RD} — 3 D2 E 10.0|0.04] 11.0 | 0.06
level I/O |input circuit: See IC 3 D 9.80 10.8
buffer 16 mA 0.93[0.27[0.83 |0.22
with
pull-down -
ICO6RD
TTL- Output circuit: See OZ6RY — |3 D2 |E 10.0{0.04/11.0 | 0.06
- level input circuit: See ITS 3 D 9.80 10.8
Schmitt- =
trigger 16 mA 2.80]|0.1712.50 |0.27
/O with B>
—O
pull-up @
ITSO6RU
TTL- Output circuit: See OZ6RD} — 3 D2 E 10.010.04/11.0 | 0.06
level Input circuit: See ITS 3 D 9.80 10.8
Schmitt- 16 mA 2.80[0.17]2.50 [0.27
trigger
IO with | A
pulli-down
ITSO6RD
CMOS-  |Output circuit: See OZ6RU| — 3 D2 E 10.010.04|11.0 | 0.06
level Input circuit: See ITS 3 D 9.80 10.8
Schmitt- 16 mA 2.47]0.28]2.20 |0.30
trigger
IO with e
pull-up
ICSOBRU
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HG62S Series

GND Noise Reduction Buffers (Ig, = 16 mA) (cont)

Macro Delay
Function Clamp toin (nS) |tpn (nS)
and Equiv. Level |Sym-|in- Out -
Macro Equiv. Circuit and Gate when |bol put put
Name Symbol Count |LV |Open |[No. Name | Name |toin | Kin | ton | Kni
CMOS- [Output circuit: See OZ6RD| — 3 D2 E 10.0/0.04/11.0 | 0.06
level |input circuit: See ITS 3 D 9.80 10.8
Schmitt- 16 mA 2.47|0.28|2.20 [0.30
trigger
/0O with -
pull-down
ICSO6RD
Power Gates
Delay
Macro thih (NS)  top (NS)
Clamp

Equiv. Level
Function and Equivalent Gate when
Macro Name Circuit Count LV Open Symbol toth Kin toni Xni
Power inverter >O— 1 2 @ 0.18 0.30 0.30 0.30
NAP1 > O
Power inverter >of 2 3 @ ' 0.91 0.24 0.31 024

— @,

NA3P
Power inverter >o— 2 4 @ p. 0.20 0.18 0.32 0.18
NA4P
2-input power 2 2 @ 0.16 0.30 0.20 0.42
W e D=
NAP2
3-input power 3 2 @ 0.18 0.30 0.22 0.58
NAND :} E‘Do_
NAP3 o
4-input power 4 2 @ 0.20 0.30 0.25 0.70
il DS
NAP4 T
6-input power 5 1 @ 0.48 0.30 0.85 0.30
NAP&
8-input power p— 7 1 @ - 0.52 0.30 0.95 0.30
W S =
NAP8 = =
26 @ HITACHI
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HG62S Series

Power Gates (cont)

Powered by | Cnminer.comEl ectronic-Library Service CopyRi ght 2003

Delay
Macro toih (NS)  ton (ns)
Clamp
Equiv. Level
Function and Equivalent Gate when
Macro Name Circuit Count LV Open Symbol tomn Kin tom Kn
9-input power 7 1 @ 0.52 0.30 0.95 0.30
NAND
NAP9
12-input power — 9 1 @ — 0.52 0.30 1.28 0.30
NAND = =
NAP-12 g} g}
16-input power — 13 1 @ — 0.52 0.30 0.88 0.42
NAND g =
wes S =
— 2-input NOR 2 2 # 0.28 0.50 0.24 0.30
NRP2 :DO' :EO_
3-input NOR 3 2 # 0.30 0.74 0.26 0.30
NP ED D)o
4-input NOR 4 2 # 0.32 0.98 0.28 0.30
NRP4 307 @O—
6-input NOR 5 1 # 0.74 0.30 0.55 0.30
NRP6 i §>
8-input NOR 7 1 # 0.80 0.30 0.55 0.30
NRP8
9-input NOR 7 1 # 0.90 0.30 0.55 0.30
NRP9
12-input NOR 9 1 # 1.02 0.30 0.58 0.30
NRP12 ? ?
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HG62S Series

Power Gates (cont)

Delay
Macro toih (ns) tohi (ns)
Clamp

Equiv. Level
Function and Equivalent Gate when
Macro Name Circuit Count LV Open Symbol toh Kih tom Kni
16-input NOR i3 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 E 3 2 @ . 0.20 0.24 0.34 0.24
AN3P
Power buffer l: 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 :1 )_ 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
ANP4
2-input power 2 1 # 0.52 0.30 0.46 0.30
ot - BDS
ORP2
3-input power 3 1 # 0.57 0.30 0.52 0.30
o EDS EDS
ORP3
4-input power 3 1 # 0.64 0.30 0.62 0.30
or 5> ED
ORP4
2-input power 4 2 # 0.37 0.50 0.50 0.42
EOR @, jE_
EORP
2-input power 4 2 # 0.37 0.50 0.48 0.42
ENRP
28 ‘ @ HITACHI

Powered by | Cnminer.comEl ectronic-Library Service CopyRi ght 2003



HG62S Series

Three-State Power Gates

Power ed by | Cm ner

Macro Delay
Function Clamp tpin (NS) | tpm (NS)
and Equiv. Level |In- Out -
Macro Equivalent Circuit and Gate when | put put
Name Symbol Count |LV | Open | Name|Name|tyn | Kin | tont | Kn
3-state E——— 2 05 |- D 0.58 ]0.40|0.44}0.38
power b P 05 | - E/E 0.28 0.40
inverter 2 |@
(internal) E T N
NAZP
P
3-state E 4 2 # D 0.50 |0.30{0.40|0.30
power D 1 2 |@ E 0.60 0.50
buffer
(internal)
ANZP
P
Gates
Delay
Macro toih (NS)  tpp; (nS)
Clamp
Equiv. Level
Function and Equivalent Gate when
Macro Name Circuit Count LV Open Symbol toh Kih toni Khni
Inverter 1 1 @ 0.16 0.50 0.28 0.50
NA1 > >
2-input NAND :D" 1 1 @ :DO‘— 0.18 0.50 0.30 0.76
NA2
3-input NAND EIDO* 2 1 @ l: 0.22 0.50 0.32 1.08
NA3
4-input NAND @7 2 1 @ @f 0.24 0.50 0.34 1.36
NA4
6-input NAND g} 5 1 @ 0.38 0.50 0.75 0.50
NAG
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HG62S Series

Gates (cont)
Delay
Macro toin (NS)  toni (ns)
Clamp

Equiv. Level
Function and Equivalent Gate when
Macro Name Circuit Count LV Open Symbol toih Kinh toni Kni
8-input NAND 6 1 @ 5 0.42 0.50 0.85 0.50
NA8 =
9-input NAND 7 1 @ 0.42 0.50 0.85 0.50
12-input NAND g 8 1 @ — 0.42 0.50 1.18 0.50
= »- = -
16-input NAND — 11 1 @ — 0.42 0.50 0.78 0,76
=D =
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 1.34 0.43 0.50
NR3
4-input NOR 307 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
NR6
8-input NOR 6 1 # 0.80 0.50 0.45 0.50
g-input NOR 7 1 # 0.80 0.50 0.45 0.50
NRg §>(} §>Cy
30 @ HITACHI
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— HGG62S Series

Gates (cont)

Delay
Macro toih (NS)  tpp) (NS)
Clamp
Equiv. Level
Function and Equivalent Gate when
Macro Name Circuit Count LV Open Symbol toih Kin toni Kni
12-input NOR 8 1 # 0.92 0.50 0.48 0.50
NR12 ? g%-\/
16-input NOR 11 1 # 0.90 0.92 0.52 0.50
NR16 % %
Buffer D 1 1 @ D 0.34 0.50 0.26 0.50
AN1
2-input AND 2 1 @ 0.36 0.50 0.28 0.50
- a2 10— =
3-input AND 2 1 @ 0.40 0.50 0.30 0.50
AN = =4 -
4-input AND 3 1 @ 0.48 0.50 0.32 0.50
e = - = -
2-input OR 2 1 # 37 0.42 0.50 0.36 0.50
OR2 3>7
3-input OR 2 1 # 0.47 0.50 0.42 0.50
OR3 3 §>'—
4-input OR 3 1 # 0.54 0.50 0.52 0.50
OR4 §>— §>_
2-input EOR j>_ 3 2 # 0.27 0.92 0.40 0.76
EOR j§>_
2-input ENOR :E>o_ 3 2 # jDO_ 0.27 0.92 0.38 0.76
ENR
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HG®62S Series

Three-State Gates

Macro Delay
Function Clamp toin (NS) | tpn (nS)
and Equiv. Level |In- Out -
Macro Equivaient Circuit and Gate when |put | put
Name Symbol Count |LV | Open |Name|Name|tgn | Kin | tont | Kni
3-state E___._l 1 05 |@ D 0.48 | 0.65| 0.34| 0.62
inverter P 05 E/E 0.18 0.30
(internal) D 1
NAZ E -~ T N
3-state E 3 2 |# D 0.40 | 0.50 0.30] 0.50
buffer )| D El 2 |@ E 0.50 0.40
(interna
ANZ l/
32 @ HITACHI
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HG®62S Series

AND-NOR, OR-NAND Power Gates

Delay
Macro tpin (NS) | tpn: (NS)
Function Clamp
and Equiv. Level |Sym-|In- Out -
Macro Equiv. Circuit and Gate when |bol put put
Name Symbol Count |LV|Open |No. Name | Name |to)n | Kin {tont | Kni
2-OR 3 2 |# A1l OR 0.33/0.50]0.48 | 0.42
NAND %- # NAND 0.33 0.48
NAR23P @
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 2‘ >° @
%}% |
2-wide, 4 2 |# A1 0.40)0.50§0.53 | 0.42
2-input #
OR- #
NAND #
‘ NA2R2P )
‘
|
|
\
|
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HG62S

Series

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

Macro

Function
and
Macro
Name

Equiv. Circuit and
Symbol

Clamp
Equiv. Level
Gate when
Count | LV | Open

Sym-
bol
No.

Delay

In-
put
Name

Out -
put

toin (nS)

toni (NS)

Name tom th

toni | Kni

3-wide,
2-input
OR-
NAND

NA3R2P

B I O

A3

0.42|0.50]0.60 | 0.58

2-wide,
3-input
OR-
NAND

NA2R3NP

H* WU HRR

A2

+Y

0.72]0.3010.97 | 0.30

0.77|0.7410.57 | 0.42

2-wide,
4-input
OR-
NAND

NA2R4NP

LI S R

A4

+Y

0.72]0.30] 1.00 {0.30

0.80]0.98]0.57 1 0.42

34
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HG62S Series

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

Delay
Macro toin (NS) | tpm (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 |t,, |Kim [ton | K
3-wide, 10 2 |# +Y 0.79]0.30§ 1.00 | 0.30
3-input # -y |o0.80|0.74|0.64 |0.58
OR- #
NAND #
NA3R3NP #
#
#
#
#
3-wide, 13 2 |# +Y 0.7910.30] 1.28 ] 0.30
4-input # -Y  |1.08/0.98{0.64 | 0.58
- OR- #
NAND #
NA3R4NP #
#
#
#
#
#
#
. #
+Y
P
-Y
|
|
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HG62S Series

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

Delay
Macro toin (NS} |tpn (nS)

Function Clamp
and Equiv. Level |Sym-]in- Out -
Macro Equiv. Circuit and Gate when |bol put put
Name Symbol Count |LV|Open |No. |Name|Name|ton |Kin {tont | Kni
4-wide, 10 2 |@ A4 +Y 0.75}0.30]0.77 | 0.30
2-input @ -Y  {0.57|0.50{0.60|0.70
OR- @
NAND @
NA4R2NP @

@

@

@
4-wide, 13 2 # +Y 0.95]/0.30]1.28 ] 0.30
3-input # -y  |1.08}0.74{0.80 [0.70
OR- #
NAND #
NA4R3NP ’;

#

#

#

#

#

#
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HG62S Series

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

/
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Macro Delay
Function Clamp toim (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 |to), | Kin {toni | Khi
4-wide, 17 2 |# A5 +Y 1.02]0.30]1.57 | 0.30
4-input # -Y  |1.37{0.98/0.87 | 0.70
OR- #
NAND #
NA4R4NP #
#
#
#
#
#
#
#
#
#
#
> '
6-wide, :D_ 9 1 |l@ +Y 0.70]0.5010.67 ] 0.30
2-input @ -¥ |o0.82|0.30{0.90 |0.30
OR- @
NAND @
NA6R2NP @
@
@
@
@
@
) o— @
o ¢
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HG62S Series

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

Macro Delay
Function Clamp tpin (18) | ton (NS)
and Equiv. Level jSym-|In- Out -
Macro Equiv. Circuit and Gate when | bol put put
Name Symbol Count|LV|Open |No. | Name| Name| ton | Kin | toni K
8-wide, 12 1 |@ A5 +Y 0.73]0.74}0.67 ] 0.30
2-input @ - |0.82]0.30{0.93 |0.30
NAND @
NASR2NP @
@
) ®
I e
n @
@
@
> e
@
o :
@
> ¢
2-AND- 4 2 @ Al AND 0,3310.5010,53 | 0.58
OR- @ OR 0.33 0.53
NAND # NAND 0.33 0.40
NARA24P @
)D.
2-AND- 3 2 |@ Al AND 0.37] 0.5010.50 | 0.42
NOR ED_IDO, @ NOR 036 [050
NRA23P #
P
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HG62S Series

AND-NOR, OR-NAND Power Gates (cont)
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Macro Delay
Function Clamp toin (NS) | ton (NS)
and Equiv. Level | Sym-|In- Out -
Macro Equiv. Circuilt and Gate when | bol put put
Name Symbol Count|LV|Open |No. |Name| Name| ton ! Kin | ton | Kni
3-AND- 4 2 |@ A2 AND 0.37}0.50}0.50 | 0.58
NOR % @ NOR 0.36 0.50
NRA34P @
#
2-AND- 4 2 |@ A2 AND 0.38]0.74/0.50 | 0.42
3-NOR % #@ NOR 0.38 0.50
NRA24P 4
=B,
— 2-wide 4 2 |@ Al 0.40] 0.50|0.53 | 0.42
2-input @
AND- @
NOR @
NR2A2P
3-wide —] 6 2 |@ A3 0.46] 0.74]0.60 | 0.42
2-input 1 @
AND- @
NOR @
@
NR3A2P
@
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HG®62S Series

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

Macro Delay

Function Clamp toin (NS) | tpn (NS)
and Equiv. Level |Sym-]iIn- Out -
Macro Equiv. Circuit and Gate when |bol put put
Name Symbol Count |[LV|Open |No. Name | Name |tom | Kin |ton | Km
2-wide 7 2 |l@ A2 +Y 1.05|0.30§0.60 | 0.30
3-input @ =Y 0.40{0.50]0.90 | 0.58
AND- @
NOR @
NR2A3NP @

@

+Y
P =Y

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 |@ +Y 1.08|0.30]/0.80 | 0.30
3-input @ -y |o.60{0.74|0.93|0.58
AND- @
NOR @
NR3A3NP @

@

@

@

@
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HG62S Series

AND-NOR, OR-NAND Power Gates (cont)
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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|LVjOpen | No. |Name|Name|tgyy | Kin | tom | Kni
3-wide 13 2 |@ +Y 1.15]0.30] 1.00 | 0.30
4-input @ - |0.80]0.74]1.00]0.70
AND- @
NOR @
NR3A4NP @
@
@
@
@
@
@
B ®
4-wide ®7 9 2 |# A4 +Y 0.82]0.30{0.77 ] 0.30
2-input # -~ |0.57}0.98[0.67 |0.42
AND- #
NOR #
NR4AZNP .
#
1 - ’
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HG62S

Series

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

Macro Delay
Function Clamp ton (NS) | tpn (NS)
and Equiv. Level |Sym-|In- Out -
Macro Equiv. Circuit and Gate when |bol put put
Name Symbol Count |[LV|Open |No. |Name|Name|tomn |Kin |tont | K
4-wide E‘:)— 13 2 |l@ +Y 0.85|0.30|0.80 | 0.30
3-input @ =Y 0.60}0.98/0.70 {0.58
AND- @
NOR @
NR4A3NP @
@
=L - ®
@
@
= @
@
) @
4-wide 17 2 @ A5 +Y 1.25/0.30[1.02 | 0.30
4-input @ - |o.82f0.98[1.10f0.70
AND- @
NOR @
NR4A4NP @
@
. @
_ @
— @
_ @
] @
nliDs @
-
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HG62S Series

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

Function Ciamp tP'h (ns) 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|tgn |Kin |tom {Kn
6-wide 9 1 1# +Y 0.90]0.3011.00{0.30
2-input # -Y 0.80}0.30]0.75 | 0.30
AND- #
NOR #
NR6A2NP #

#

#

#

#

#

#

#
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HG®62S Series

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

Macro Delay
Function Clamp tomn (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|tom |Kin |tom |Km
8-wide 12 1 |# A5 +Y 0.90]0.30{ 1.08 { 0.30
2-input # =Y 0.88|0.30|0.75 | 0.30
AND- #
NOR #
NRBA2NP :
#
#
#
#
#
B #
#
#
#
:D_‘ #
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HG62S Series

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

Powered by | Cnminer.comEl ectronic-Library Service CopyRi ght 2003

Macro Delay
Function Clamp tom (nS) | ton (NS)
and Equiv. Level | Sym-|In- Out -
Macro Equiv. Circuit and Gate when | bol put put
Name Symbol Count | LV| Open | No. Name | Name| ton | Kin | tont | Kni
2-OR- 4 2 |# Al OR 0.56]0.74{ 0.54 | 0.42
AND- # AND 0.50 0.48
NOR @ NOR 0.40 0.42
NRAR24P #
_2_.).—
2-to-1 YO +Y | 6 2 |# B2 YO +Y 0.83] 0.301 0.55] 0.30
multi- 2 |# Y1 0.83 0.55
plexer 2 |# S 0.98 0.88
M2T1NP -Y Yo |-v  |o.40[0.500.63]0.42
Y1 Y1 0.40 0.63
S S 0.73 0.78
M2T1NP
- —s
—vo *:_
— Y1
4-to-1 YO 15 1 |# B4 YO +Y 1.20} 0.301 0.82 | 0.30
multi- = 1 |# Y1 1.20 0.82
plexer Y1 2 |# Y2 1.20 0.82
M4TINP |v2 [1]] Y 2 |# Y3 120 [o82
. 2 |# A 1.40 1.25
Y3 =Y 2 |# B 1.40 1.25
HH YO =Y 0.67}0.98 1.00}10.58
Y1 0.67 1.00
—o<H A Y2 0.67 1.00
—oJ+—<}—8 Y3 0.67 1.00
A 1.10 1.20
M4TINP B 1.10 1.20
— A
— B
— Yo *z:
— Y1
— Y2
— Y3
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HG®62S Series

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

Macro Delay
Function Clamp ton (nS) | tpn (nS)
and Equiv. Level | Sym-|in- Out -
Macro Equiv. Circuit and Gate when |bol | put put
Name Symbol Count{ LV| Open |No. |Name| Name|ton | Kin | toni | Kmi
8-to-1 METINP| 23 |1 |# B6 |Yo- [+¥ |1.37[0301.30]0.58
multi- —A # Y7
plexer g vl— # A 2.10 1.83
M8T1NP * # B
—c # C
—ve # Yo- [-y |1.45]0.30§ 1.57|0.30
Y= # Y7
— Y1
] # A 1.98 2.30
Y2 # B
— Y3 # C
—yva #
Y5
—Y6
—Y7
1-to-2 — o l7 2 |# B3 |vY +0 |0.62}0.300.63|0.30
demulti- |Y :o 4 |@ A 0.69 0.70
plexer Y |+1  |062|0.30063]0.30
M1T2NP + A 0.62 0.63
A -1 Y |0 |0.43]0.30{ 0.47|0.42
M1T2NP A 0.50 0.54
—a Y |[-1 |o0.43[0.30/0.47[0.42
-0 A 0.43 0.47
—v +1—
-1
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HG62S Series

AND-NOR, OR-NAND Gates (Normal)
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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 |ty | Ky {tom |Km
2-OR 2 1 i# Al OR 0.23]0.92]0.38 | 0.76
NAND ?—_LDV' # NAND 0.23 0.38
NAR23 @
3-OR 2 1 |# A2 OR 0.30]1.34}0.38 | 0.76
NAND %_ : NAND 0.30 0.38
NAR34

Sy )

- 2-OR 2 1 |# A2 OR 0.30]0.92;0.38 | 1.08
3-NAND # NAND 0.30 0.38
NAR24 &l )"_ @

L, )
2-wide, 2 1 |# A1 0.30/0.92§0.43 | 0.76
2-input #
OR- #
NAND #
NA2R2
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HG®62S Series

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

Delay
Macro tom (nS) |tpn (NS)
Function Clamp
and Equiv. Level {Sym-|In- Out -
Macro Equiv. Circuit and Gate when |bol put put
Name Symbol Count |LV|Open |[No. |Name|Name|t,, |Kih [tont | K
3-wide, 3 1 |# A3 0.32]10.92|0.50 | 1.08
2-input #
OR- #
NAND #
NA3R2 #
#
2-wide, 4 1 |# A2 +Y 0.62]0.50]0.87 | 0.50
3-input # -Y |0.67{1.34|0.47 |0.76
OR- #
NAND #
NA2R3N #
#
+Y
-Y
2-wide, 5 1 |# A4 +Y 0.62]0.5010.90 | 0.50
4-input # -y |0.70{1.80|0.47 {0.76
OR- #
NAND #
NA2R4N #
#
#
#
+Y
-Y
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HG62S Series

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

Delay
Macro toin (n8) | ton (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 |t [Kin [tom | Kii
3-wide, 5 1 |# +Y 0.69]0.50] 0.90 1 0.50
S-input # -y lo0.70|1.34|0.54 | 1.08
OR- #
NAND #
NA3R3N #
#
#
#
+Y #
=Y
3-wide, 7 1 |# +Y 0.69]0.50]{1.18 | 0.50
_ 4-input # -Y |o.98|1.80{0.54|1.08
OR- #
NAND #
NA3R4N #
#
#
#
#
#
#
#
+Y
-Y
\
i
|
|
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HG62S Series

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

Delay
Macro tomn (nS) | tpn (NS)
Function Clamp
and Equiv. Level |Sym-|In- Out -
Macro Equiv. Circuit and Gate when |bol put put
Name Symbol Count | LV |Open |No. Name | Name |ton | Kin [ton | Kni
4-wide, :D 5 1 |@ A4 +Y__ 10.65]0.50]/0.67 | 0.50
2-input @ -Y {0.47|0.92/0.50 |1.36
OR- @
NAND @
NA4R2N @
@
b :
@
+Y
-Y
4-wide, §>_ 7 1 # +Y 0.85{0.50]1.18 ] 0.50
3-input # -y |0.98[1.34{0.70|1.36
OR- #
NAND #
NA4R3N #
#
D - ;
#
#
Da #
#
+Y #
=Y
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HG62S 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|to |Kih [ton | Khi
4-wide, §> 9 1 |# A5 +Y__ |o0.92|0.50]1.47 [0.50
4-input # -Y 1 1.80
OR. & .27 0.77 |1.36
NAND #
NA4R4N #
#
#
#
#
#
#
#
#
#
#
#
r:ll: +Y
-Y
6-wide, :E>_ 8 1 |@ +Y 0.60]0.92]0.57 | 0.50
2-input @ -Y  {0.72{0.50|0.80 | 0.50
OR- @
NAND @
NA6R2N @
@
@
@
@
@
D >— @
P ¢
+Y
-Y
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HG62S Series

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

Macro Delay
Function Clamp ton (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 | tom | Kni
8-wide, 10 1 |@ A5 +Y 0.63]| 1.34]0.57 1 0.50
2-input @ -Y |0.72|0.50{0.83 |0.50
OR- } @
NAND @
NASR2N @
@
15 @
TSIE e
r @
= ¢
@
- e
@
D e
@
> e
sPSi= |: +Y
2-AND- 2 1 l@ Al AND 0.23]0.92(0.43 [ 1.08
OR- @ OR 0.23 0.43
NAND # NAND 0.23 0.30
NARA24 @
2-AND- 2 1 |@ A1 AND 0.27]0.92}0.40 | 0.76
NOR NOR 0.26 0.40
NRA23 #
52
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HG62S 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 t°|h th tohl Km
3-AND- 2 1 |@ A2 AND 0.27]0.92]0.40]11.08
NOR @ NOR 0.26 0.40
NRA34 @
#
2-AND- 2 1 |l@ A2 AND 0.28] 1.34{0.40 ]0.76
3-NOR @ NOR 0.28 0.40
NRA24 #
#
2-wide, 2 1 @ A1 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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HG62S Series

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

Macro Delay
Function Clamp tom (NS) | tpn (NS)
and Equiv. Level |Sym-|in- Out -
Macro Equiv. Circuit and Gate when |bol put put
Name Symbol Count |LV |Open |No. Name | Name [ton | Kin {ton | Kni
2-wide, 4 1 |@ A2 +Y 0.95]0.50}0.50 | 0.50
3-input @ -Y |o0.30]0.92]0.80]1.08
AND- @
NOR @
NR2A3N @
@
+Y
-Y
2-wide, — 5 1 |@ A4 +Y 0.98]0.50/0.60 {0.50
4-input | @ -y [o.40{0.92]0.83]1.36
AND- ] @
NOR _ @
NR2A4N | —] @
] @
@
] @
3-wide, 5 1 |@ +Y 0.98]0.50]0.67 | 0.50
3-input @ =Y 0.50]1.34]0.83|1.08
AND- @
NOR @
NR3A3N @
@
@
@
+Y @
=Y
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HG62S Series

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

Macro Delay
Function Clamp tpin (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|tqy, | Ky | ton | Kns
3-wide 7 1 |@ +Y 1.05}0.50] 0.90 | 0.50
4-input @ -y |o0.70[1.34]0.90(1.36
AND- @
NOR —s @
NR3A4N | ] @
] @
- @
— @
—] @
! @
— @
- @
] +Y
1 Y
4-wide D_ 5 1 |# A4 +Y 0.72]0.50{ 0.67 |0.50
2-input # -~ |0.47|1.80]0.57 [0.76
AND- #
NOR #
NR4A2N #
#
#
1 ’
+Y
=Y
|
E 55
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HG62S 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 tom | Kin |tont | Kn
4-wide 7 1 |@ +Y 0.75|0.50]0.70 | 0.50
3-input @ - |o.50]1.80[0.60[1.34
AND- @
NOR @
NR4A3N @
@
£ s
@
@
= é
@
+Y @
-Y
4-wide ¢} 1 |@ A5 +Y 1.15]0.50/0.92 | 0.50
4-input @ =~ |o.72[1.80{1.00[1.36
AND- @
NOR @
NR4A4N >0 g
@
@
@
@
@
@
@
@
@
@
+Y
=Y
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HG62S Series

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

Macro Delay

Function Clamp tpin (NS) | ton (NS)
and Equiv. Level |Sym-|in- Out -
Macro Equiv. Clrcuit and Gate when |bol put put
Name Symbol Count |LV |Open |[No. |Name |Name|toy, |Kin [tom | Km
6-yvide 8 1 |# +Y 0.80] 0.50]0.90 | 0.50
2-input # =Y 0.70]/0.50]0.65 | 0.50
AND- #
NOR #
NR6A2N #

#

#

#

#

#

#

#

+Y
-Y
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HG62S Series

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

Macro Delay
Function Clamp tpin (N8) | tpp (NS)
and Equiv. Level |Sym-|in- Out -
Macro Equiv. Circuit and Gate when |bol put |put
Name Symbol Count |LV|Open |No. |Name |Name|ton |Kin |tom | K
8-wide 10 1 |# A5 +Y 0.80}0.50]0.98 | 0.50
2-input # =Y 0.78 O.SOF 0.65 }0.50
AND- #
NOR #
NR8A2N *
#
#
#
#
#
#
B #
#
#
#
D— #
+Y
=Y
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HG®62S Series

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

Macro Delay
Function Clamp toim (NS) | tpn (NS)
and Equiv. Level | Sym-|In- Out -
Macro Equiv. Circuit and Gate when | bol put put
Name Symbol Count|LV| Open | No. | Name| Name|to | Kin | tom | Kni
2-OR- 2 1 |# Al OR 0.46| 1.34 0.4410.76
AND- # AND 0.40 0.38
NOR @ NOR 0.30 0.32
NRAR24 #
2-to-1 Yo +Y | 3 2 |# B2 YO +Y 0.73] 0.501 0.45] 0.50
multi- 1 |# Y1 073 0.45
plexer 1 |# S 0.88 0.78
M2T1N -Y Yo |-y [o.30]0.92{0.53]0.76
Y1 Y1 0.30 0.53
S S 0.63 0.68
M2T1N
- —S +Y
—Y0 _y
— Y1
4-to-1 YO 9 1 |# B4 YO +Y 1,10} 0.5010.72 | 0.50
multi- ] # Y1 1.10 0.72
plexer Y1 +H v # Y2 1.10 0.72
M4T1N Y2 ol # Y3 1.10 0.72
H # A 1.30 1.15
Y3 -Y # B 1.30 1.15
H-H YO =Y 0.57]1.8010.90]1.08
Y1 057 0,90
—°<!—l°<}— A Y2 057 [o090]
Lo H—o<}—B Y3 0.57 090}
: A 1.00 110
M4TiIN B 1.00 1.10
—A
| -8 +Y
| —{yo
— Y1
— Y2
— Y3
|
—
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HG62S Series

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

Macro Delay
Function Clamp toin (nS) | tom (NS)
and Equiv. Level | Sym-|iIn- Out -
Macro Equiv. Circuit and Gate when |bol |put |put
Name Symbol Count|LV| Open | No. |Name|Name|tom | Kin | tont | Km
8-to-1 MST1N 21 1 |# B6 YO- |+Y 1.27|0.50] 1.20| 1.08
multi- A # Y7
plexer B # A 2.00 1.73
MSTIN +Y # 8
—C # C
—vo # YO- |-Y 1.35/0.50] 1.47] 0.50
v T # Y7
_ # A 1.88 2.20
Y2 # B
— Y3 # C
—va #
—1Y5
—1Y6
—1Y7
1-to-2 — 0 4 2 |# B3 Y +0 0.52|0.50} 0.53 | 0.50
demulti- | Y ¥ @ A 0.59 0.60
plexer -0 Y |+1_ |052[050[053]0.50
M1T2N +1 A 0.52 0.53
-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
—Y +1
-t
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HG62S Series

Power Decoders

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| toin | Kin | toni | Kni
2-bit 3|14 1 |# B5 |A -0 0.580.30| 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 0.58 0.62
X A -2 0.58[0.30] 0.62| 0.42
) B 0.70 0.80
+0 A -3 0.70{0.30]0.80[0.42
SQ B B 0.70 0.80
o<‘L A A +0 0.77{0.30} 0.78 0.30
B 0.77 0.78
D2T4NP A +1 0.95]/0.30f 0.90]0.30
— A +0—
p -0 B 0.77 0.78
" A +2 0.77{0.30} 0.78 0.30
- 8 -1 B 0.95 0.90
:g_ A |+3  |0.95/0.30]0.90]0.30
+3 B 0.95 0.90
_3.—.
3-bit 0|26 9 |# B5 |A B, [-Oto [0.68]|0.30|0.62]0.58
decoder —E‘D}— # -7
D3T8P . = #
B
c
. D—a
B DC a -5
Ao FL P
=)=
1 |
| D3T8P
| | —0}—
A T
] B P _2__
-3+
—C 4
-5
— 61—
‘ —7l—
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HG62S Series

Decoders (Normal)
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| ton | Kin | tom | Kni
2-bit 318 1 |# B5 A -0 0.48]0.50] 0.52} 0.76
decoder +3 # B 0.48 0.52
D2T4N —2 A - 0.60[0.50{ 0.70]0.76
+2 B 048| [052
1 A -2 0.4810.50]| 0.52| 0.76
-0 B 0.60 0.70
+0 A -3 0.6010.50| 0.70| 0.76
j B B 0.60 0.70
°<|F A A +0 0.67]0.50]{0.68] 0.50
B 0.67 0.68
bzTan | A |+1 |o.85]0o.50[0.80]0.50
1A o B 0.67 0.68
+1— A +2 0.67]0.50] 0.68 | 0.50
B “]‘,: B 0.85 0.80
:2_ A +3 0.85}0.50] 0.80| 0.50
+3— B 0.85 0.80
-3
3-bit ___‘:_‘Doﬁ 14 5 |# B5S A,B, |-0to |0.58|0.50|0.52]1.08
decoder # C -7
D3T8 — -1 #
— -2
o]
Dol o=
ey
1
B J|>G H -5
=
D3T8
_ -0—
1
— _2_
_3_
- C —4—
-5
B
7
62 G HITACHI

Powered by | Cnminer.comEl ectronic-Library Service CopyRi ght 2003



HG62S Series

Latches (with Scan Function)

Macro Delay
Function Clamp ton (ns) | top (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 | Ki | ton | Kii
RS latch sNIRN[+Q[-Q 9 1 |@ A3 |S +Q |1.30|050|— [0.42
TLRSO olololo @ R 1.16 1.00
ol111lo0 S —a |[118]o.50]1.00]0.42
1/10/0] 1 R 1.30 —
141 Latch
RS latch s|R|+Q]-Q] |° 1 |# A3 |s |+@ |1.00]o.50]1.30[0.42
TLRS3 0| 0] Latch # R _ 137
ol1]o01 1 S -Q — |o.50{1.37]0.42
1ol 1] 0 R 1.00 1.30
- 1(1{111
2-input 10 1 |@ A4 S +Q [|1.37]|0.50|— ]o0.42
RS latch SON RON +: _: @ R 1.30 1.05
TLR2S20 S ERERT g s | |1.30[0.50|1.05]0.42
1[o0]o]1 R 1.37 -
111 Latch
2-input s| R|+a][-a 10 1 |# A4 |S +Q [1.05]0.50] 1.37] 0.42
i RS latch ol 0l Latch # R — 1.51
| TLR2S23 ol1l o] S -Q — |0.50]1.51]0.42
1101 11] 0 R 1.056 1.37
11111
|
.
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HG62S Series

Latches (with Scan Function) (cont)

Macro Delay
Function Clamp toin (nS) | to (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
D Latch G |+al-a 6 1 |@ C G +Q 1.20}0.30] 1.20| 0.30
TLD 1 bl D . D 1.20 1.20
0 Lawen 1 G |« [1.00]c30[1.05]0.30
D 1.00 1.05
TLD
—G +QF
D Latch 7 1 ]@ ] G +Q 1.30|0.30| 1.20] 0.30
. G | CL| +Q| —Q
TLDCH ~| 0| Laweh 1 e CcL 0.85 0.80
x| 1] 0] 1 G _[-a [1.00[0.30f1.15]0.30
X: Don't care D 1.00 1.15
CL 0.60 0.70
TLDCAH
—G +Q|
—D -Q—
CL
1
D Latch 7 1 |@ C G +Q 1.20]/0.30| 1.30| 0.30
. G {PR| +Q| —Q
with PRE i 0|D|D 1@ D 120] [1.30
TLDP1 o Latch 1 ls PR 0.95 1.05
x| 1]1]o0 G -Q [1.10}0.30| 1.05] 0.30
X: Don't care 0 1.10 1.05
TP PR 0.85 0.80
_G +Q__
PR
1
D Latch G |PRlcL]+a]-a 8 1 |@ C G +Q 1.40]/0.30{ 1.40} 0.30
cirPre| |1 [ 010 /D] D 1 j@ = 1'18 o'gg
TLDPC3 | 0| 0| Latch 1 |# . -
Xtol1|lo]1 G -Q 1.20}0.30| 1.25] 0.30
X[1]1]10]1 D 1.20 1.25
X: Don't care PR 0.75 0.95
TLDPCa CL 0.60 0.70
PR CL
e
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HGG62S Series

Latches (with Scan Function) (cont)

Macro Delay
Function Clamp tpin (NS) | ton; (ns)
and Equiv. Level | Sym-{ In- Out -
Macro Equiv. Circuit and Gate when | bol put put
Name Symbol Count] LV| Open | No. | Name| Name| toin |l Kini tor1 | Kni
4-bit latch G Laolkail+azlka3 21 1 g B4 G +8g— 1.12]0.30| 1.28] 0.30
TLD4 1| po|p1|D2|D3 ! Do- [+A3 f402 1.07
1 |@ D3
LR Latch 1 |@
TLD4 rle
—G
—| DO +QO—
—/ D1 +Q1—
—i{D2 +Q2[—
— D3 +Q3[—
4-bit latch T8 T qolvat wazl+a3| 27 1 1@ B4 G +Q0- |1.12]0.30| 1.28] 0.30
with CLR 1|@ Do- |+@3 442 1.07
1|/ 0{ DO |D1|D2 |{D3 1 |@ . :
TLD4CH ] 0 D3
Latch 1 @
_ X10|0[0]0 1 @ CL 1.00 1.05
X: Don't care
1 | #
TLDA4CA
—G
— D0 +QO[—
— D1 +Q1—
— D2 +Q2{—
—/ D3 +Q3—
CL
1
Flip-Flops (with Scan Function)
Macro Delay
Function Clamp toin (NS) | ton (NS)
and Equiv. Level | Sym-|In- Out -
| Macro Equiv. Circuit and Gate when | bol put put
i Name Symbol Count | LV| Open |No. | Name|Name|ton | Kin | tont | Kni
i . .30]1.30]0.30
| D flip-flop ckl ol -a 8 1 |@ C CK |+Q 1.24]0.30
| TFD 4|l p | D -Q 1.10/0.30/ 1.09] 0.30
@
| +Q0|-Qo
|
| TFD
i —CK +Q—
— — D -Q
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HG62S Series

Flip-Flops (with Scan Function) (cont)

Macro Delay
Function Clamp toin (n8) | tpy (nS)
and Equiv. Level | Sym-| In- Out -
Macro Equiv. Circult and Gate when | bol put put
Name Symbol Count| LV| Open | No. | Name| Namej toim | Kin| tom | Kni
D fiip-flop ekl L+l —a 10 1 |l@ o] CK__|+Q 1.24]0.30] 1.30] 0.30
with Load [ == 2 T50 1 |e ~Q_ [1.10[0.30] 1.09]0.30
TFDL1 , 1|@
411 [DL | DL 2 |#
| X |+Q0| Qo0
TFDLA1
— CK +Q—
—D0C _qf
— DL
—L
D flip-flop cKlcLl +a ] —a 9 1 |@ Cc CK |+Q ]1.34{0.30| 1.30]0.30
with CLR +lolD | D 1 1@ cL — 0.87
TFDC1 | o |+Q0| =0 o |# CK —-Q 1.10/0.30] 1.19] 0.30
x|111 0l 1 CL 0.67 —
TFDCH1
—/CK +Q—
CL
]
D flip-fiop cK PRI +a | —a 9 1 |@ Cc CK |+Q ]1.26}0.30|1.35]0.30
with PRE +lolD D @ PR 1.02 —_
TFDP1 < 0 l-Q0| 0 o |# cK [-a {1.150.30]1.1110.30
X111 11 o PR — 0.87
TFDP1
—CK +Q—
PR
N
D flip-flop | [ek PRI cL| +a | @ 10 1 ]1@ C CK |+Q 1.26|0.30§ 1.35] 0.30
with FlololD | D 1@ [ 0.94 0.87
CLR/PRE PR 1.16 —
TEDPC3 || 0 | 0 |+Q0|-Q0 2 |# .
x| 1101 1 0 ar CK [|-Q 1.15]0.30f 1.11] 0.30
xlol11 o | 1 CL 0.67 0.79
TFDPC3
—CK +Q[—
PR CL
— |
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HG62S 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| toy | Kin | ton | Kni
JK ekl Tk +al=al | ! 2 |@ o] CK [+Q 1.96{0.30] 1.72] 0.30
fiip-flop lololold 1 ? —-Q |1.96]0.30] 1.72] 0.30
TR 1110
41 0| 1 +Q0|—-Q0
A { 1] 0 |—-Qo[+Q0
| x| x [+Qol-Q0
TFJ
—CK +Q—
—a K
J!( ekl g [klcL] +a | - 14 2 |@ C CK +Q 2.16]0.30} 1.92| 0.30
fipfiop == T o Tol 0 | 1 1 |@ CL — 1.72
with CLR #
1 1lol 1 | o ; CK |- ]2.00f0.30[1.94]0.30
TFJC1
- 40|10 |+Q0|-Q0 1 |# ct 2.08 o
411]0]|0|-Q0|+Q0
| X |X|o0|[+Q0{-Q0
Xi{X|X|1] 0 1
TFJC1
—CK +Q—
—J Qr
—q K
CL
1
J!( ok J KPR’CL +«Ql-a 15 2 |@ C % +Q 1.94]0.30| 2.10 0.30
flip-flop A lolol1lol o 1 1 |@ PR 1.32 1.30
with 1 |# ol — .10
PRE/CLR|-*|1[{1[1{0] 1] O .
| £ |1|0[1]0|-00[+Q0 1 1# — 2.06
| [ x| x| 110 l+qol-q0 cL 1.72 1.34
| xix|x|oJo| 1] 0
X| X[ X]|1[1| 0] 1
| XX X{0}1 1 1
TFJPC1
—ICK +Q—
—Jd -Q
—q K
PR CL
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HG62S Series

Flip-Flops (with Scan Function) (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 | Kin | ton | Ki
T tlip-flop ckleLl -a | a 10 1]|@ [ CK |+Q [2.01]0.30] 1.30] 0.30
with CLR CL — 0.87
47| 0 |-Qo0|+Q0 o &
TFTC1 | 0 |+00| -0 CK |-Q 1.10/0.30] 1.19} 0.30
X 1] o 1 CL 1.72 —
TFTC1
—CK +Q—
CL
.
T flip-flop cklprl +a | -a 10 1 j@ C CK +Q 1.26}0.30] 1.35] 0.30
with PRE PR 1.02 —_—
4| 0 |-Q0}+Q0 o l#
TFTP1 | 0 |+Q0|—Qo0 CK |-Q 1.15]0.30} 1.11] 0.30
X111 1 o PR — 0.87
TFTP
— +Q—
_Q_
PR
1
T flip-flop | Mo PRIcU +a | -a| |1 1 |@ C CK |+Q 1.36|0.30| 1.45}0.30
with PR 1.26 —
PRE/CLR | [ |0 | 0 |-Q0|+Q0 2 |# = " =
|00 [+Q0{-q0 2 |# 1.0 09
TFTPC3 CK |-Q |[1.25[0.30][1.21]0.30
Xi110] 1 0 - ) - )
Xlol1! o | 1 PR — 1.1
x| 111] o | 1 CL 0.77 0.89
TFTPC3
—{CK +Q—
_Q._
CL PR
— |
4-bit D oK [ +ao] +01[ +q2| +a3 29 1 |@ B4 CK +Q0- |1.40/0.30| 1.85|0.30
flip-flop 1 |@ +Q3
TFD4 4| D0o| D1 | D2]| D3 1 |l@
X [+Q00|+Q10+Q20{+Q30 1 |@
TFD4 1 |@
—CK +Q0—
— D0 +Q1—
— D1 +Q2—
—1D2 +Q3—
— D3
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- HG62S Series

Flip-Flops (with Scan Function) (cont)

Macro ' Delay
Function Clamp toin (NS) | tpn (NS)
and Equiv. Level | Sym-|In- Out -
Macro Equiv. Circuit and Gate when | bol put put
Name Symbol Count| LV]| Open | No. | Name|Name|t,, | Kin | ton | Ki
4-bit D oK |cLl +ao[ +a1[+a2[+a3 | 34 1 |@ B4 CK |+Q0- [1.60]|0.30|1.85]0.30
flipflop 1 ==r0 1 |@ cL |+ [— 1.60
with CLR |22 D0]01) D204 1 |@
TFD4CH +Q00{+Q101+Q20{+Q30, 1 |@
X{tjoj|ojojo 1 |@
TFDA4CH1 1 |a
—CK +Q0—
—D0 +Q1[—
—D1 +Q2—
— D2 +Q3—
——D$CL
[—
Shift Registers (with Scan Function)
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|ty, | Kin | ton | Kni
2-bit shift CK| +A | +B 13 1 |@ B CK [+A 1.16}0.30| 1.33] 0.30
register 7~ b L2AG 1 |@ +B 1.16]0.30[ 1.33] 0.30
TZSR [ +A0 [+BO
TZSR
—CK +A[—
—/ D +B—
2-bit shift 16 1 |@ Cc CK |+A 1.26/0.30| 1.43{0.30
register CKICLAI|CLB +A | +B 1 e LA — T35
. £ 0o |0 | D [+A0 :
with CLR e T ToA0 [+80 2 |# CK |+B |1.26]/0.30]|1.43]0.30
TZSRC1 +AU |+ 2 |# oiB T35
X | 1 X 0 X - ’
X| X 1 X 0
‘ TZSRC1
—CK +A—
| —1D
‘ —cLA +B|—
| —CLB
|
|
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HG62S Series

Shift Registers (with Scan Function) (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| top | Kin | tont | K
2-bit shift [ck [cLalcLe|PrAlPRB|+A | +B] 18 1 |@ B4 CK [+A 1.46]0.30} 1.63| 0.30
register [T o1 0| 0| 0D |+A0 1@ CLA 0.75 1.55
with o[ 0] 0] 0 [-A0|+B0 2 ¥ PRA 0.82 —
CLR/PRE | L * 2 |# '
TZSRCP3 X[ 1] x| x|[x|o]X o |# CK |+B 1.46]0.3011.63]0.30
X| X{ 1| X]| X|X |0 2 |# CLB 0.75 1.55
X| x| x| 1] x[1|X PRB 0.82 —
X x| x| x| 1{x {1
X1t x| 1] x[o|x
Xt x| 1] x{1|x]o
TZSRCP3
—cK  +Al—
—D
—CLA +B—
—PRA
—CLB
—|PRB
4-b§t shift CK|+A | +B [+C [ +D 29 1 |@ C CK +A 1.38]0.30] 1.55] 0.30
register 1 |@ +B  |1.38[0.30] 1.55]0.30

4 | D |+A0|+B0|+CO
N

1487 1 ]enol Bol:00]:00 o T e D
TZSR4 * e b : :
—CK +A[—
—D +BI—
+C[—
+DI—
4'b§tfhiﬂ ox|cealcuslcicleud+a [+ [«clsn| 37 1 g B4 |CK |[+A ]1.58/0.30}1.75/0.30
::?I;S(?ER s ofofofol plndkeolico o |# CLA — 1.35
TzsRact L ofof oo jaolieokcolod o |# CK |+B 1.58]0.30|1.75}0.30
xI 1 xix]|x]| o] x| x| x o |# CLB — 1.35
xIx[1]x]|x]x] o] x| x 2 |# CK |+C 1.58]0.30{1.75]0.30
x!x{x]1]x]x{x|ofx CLC — 1.35
x| x{x!x!11x|x|x|o CK +D 1.568]0.30{1.75] 0.30
CLD — 1.35
TZSR4C1
—CK +A—
-—/D +B—
—CLA +C[—
—CcLB +D—
—CLC
—1CLD
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HG62S Series

Power Latches

Powered by | Cnminer.comEl ectronic-Library Service CopyRi ght 2003

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|tom | Kin | tom | Kni
RS latch SN|RN| +Q|-Q 4 i |@ A3 S +Q [0.75|0.30{— }0.30
LRSOH olololo @ R 0.61 0.45
ol111]| o0 s —qQ |o0.61]0.30f{0.45]0.30
1]o|0]1 R 0.75 —
1] 1] Latch
+Q
-Q
RS fatch s | R [+a[-a] 4 1 |# A3 |S +Q |0.45]0.30{0.75}0.30
LRS3H ol o| Latch # R — 0.82
ol1]o0]1 S -Q — ]0.30/0.82]0.30
1ilol1lo0 R 0.45 0.75
— 10101 ]1
+Q
—Q
2-input sNIRN|+al-a 5 1 |@ A4 |S |+ Jos82|0.30|— (030
RS latch olololo @ R 0.75 0.50
LR2S20H o 1 1 o g S |-a lo0.75]0.30{0.50]0.30
1|1 Latch
+Q
—Q
2-input s| R[+a]-Q 5 1 |# A4 |S +Q [0.50]0.30|0.82] 0.30
RS latch 0| 04 Latch : R — 0.96
L —
R2S23H ol1lol1 u s |- 0.30{0.96 0.30
110l1lo0 R 0.50 0.82
111111
+Q
—Q
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HG®62S Series

Power Latches (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| toin | Kin| ton | Kni
D Latch G l.al—a 5 2 |@ c G +Q }0.80/0.30{ 0.80] 0.30
LDH 11 bl D 1 |@ D osol [o0s80
| Latch G -Q 0.95]0.30| 1.00| 0.30
D 0.95 1.00
LDH
G +Q
D Latch 6 2 |@ C G +Q 1.25|0.30{ 1.15] 0.30
with CLR G CL +Q -0 1 |@ D
1l0|D|D 1.25 1.15
LDC1H | 0| Latch ;e CL 0.80 0.75
x| 1] 0] 1 G__|-@ |o.95]0.30{1.10]0.30
X: Don't care 0 0.95 1.10
LDC1H CL 0.55 0.65
—G +Qp
CL
1
D Latch 6 2 |@ C G +Q 0.80|0.30| 0.90| 0.30
with PRE G | PRI +Q —Q 1 |le S 550 590
1|o0|/D|D . X
LDP1H | 0| Latch 1 |# PR 0.55 0.65
x| 11 1 | 0 G -Q 1.05]0.30{ 1.004 0.30
X: Don't care D 1.05 1.00
LDP1H PR 0.80 0.75
—G +QF
PR
— 1
D.Latch G | PR oLl +a]—a 7 2 |@ C G +Q 1.35|0.30| 1.35| 0.30
with b 1@ D 135 1.35
CLRPRE| | 1[0/ 0D R
opcar | |l 0] o] Lateh 1 |# 1.05 0.90
x 110l 1]o0 1 |# CL 0.80 0.75
xlol 1101 G -Q 1.15]0.30] 1.20] 0.30
xl 11 1] ol 1 D 1.15 1.20
X: Don't care PR 0.70 0.90
LDPC3H CL 0.55 0.65
— +Q f—
PR CL
— |
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— HG®62S Series

Power Latches (cont)

Macro Delay
Function Clamp toin (nS) | tpy (NS)
and Equiv. Level | Sym-| in- Out -
Macro Equiv. Circuit and Gate when | bol put put
Name Symbol Count| LV| Open | No. | Name| Namej} ton | Kin | tom | Kni
4-bitlateh | ~=T ool qil+a2l+03] | 14 : g B4 G +gg— 0.92|0.30f 1.03} 0.30
LD4H 1!D0|D1|D2|D3 b 30— * 0.82 0.82
3
X Latch 1 |@
LD4H 1@
—G
— D0 +Q0—
—/ D1 +Q1[—
— D2 +Q2[—
—D3 +Q3—
:’-i::tcl;aﬁgh alcU+a0/+a1[+a2[+a3 15 1 g B4 G :gg— 0.92]0.30} 1.03} 0.30
1] o| oo [p1[D2]D3 i e Do- 0.92 0.82
LD4C1H ) D3
[ Latch 1 |@
X10[0[0[0 1 {@ CL 0.80 0.80
X: Don't care
1 1#
LD4C1H
—G
— D0 +QO0{—
— b1 +Qi—
— D2 +Q2[—
— D3 +Q3—
CL
T
Power Flip-Flops
Macro Delay
Function Clamp tomn (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| to)n | Kin | tont | Kni
D flip-fiop ckl +a | -a 7 i |@ C CK |+Q 0.84]0.30{0.90}0.30
FDH Al pl|l D —Q 1.05/0.30| 1.040.30
1 |@
X |+Q0|-Qo
FDH
—CK +Q—
@® HITACHI 3
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HG62S Series

Power Flip-Flops (cont)

Macro Delay
Function Clamp toin (NS) | tpn (NS)
and Equiv. Level { Sym-|iIn- Out -
Macro Equiv. Clrcult and Gate when | bol put put
Name Symbol Count{ LV| Open | No. | Name| Name| ton | Kin | tom | Kii
Dfiipfior | [orl L [+a | -a 9 1 |@ C CK [+Q [0.84]0.30/0.90(0.30
with load 7o |pclDC 1 g -Q |1.05}0.30{1.04|0.30
FDL1H A 1]|DL|DC 2 |#
| X |+Q0|-Q0
FDL1H
— CK +Q|—
—|DC -Q[—
— DL
—L
D flip-flop 8 1|@ C CK |+Q 0.84]0.30{0.90 ] 0.30
with CLR '_:;_( %L *: ']? 1@ CL — 1.06
FDC1H | o [=00|—q0 o |4 CK |-Q 1.05|0.30| 1.14] 0.30
FDC1H
—CK +Q—
CL
I
D flip-flop 8 1 |@ Cc CK [+Q 0.86(0.30] 0.94 | 0.30
with PRE i’;'.( ':)R +E(): -DQ 1 |@ PR 0.62 —
FDP1H o 1=00l—qo0 o |# CK |-Q 1.10]0.30{ 1.06 | 0.30
FDP1H
—|CK +Q[—
PR
R
D flip-flop CK 9 1 |@ C CK +Q 0.86{0.30]| 0.94 ] 0.30
. PR/CL| +Q | —Q
with #lololb|D 1 |@ CcL — 0.96
CLR/PRE PR 0.62 0
Fopcan |1 %] 0 | 0 [+Qo0|-qo o |# : 70
X110l 110 5 |# ck [-a [1.10]0.30}1.06]0.30
Xxlolil ol 1 CL 0.62 0.74
X 1111 1 PR _ 0.82
FDPC3
—CK +Q—
PR CL
— ]
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HG62S Series

Power Flip-Flops (cont)

Powered by | Cnminer.comEl ectronic-Library Service CopyRi ght 2003

Macro Delay
Function Clamp toin (NS) | tpn (RS)
and Equiv. Level { Sym-| In- Out -
Macro Equiv. Circuit and Gate when | bol put put
Name Symbol Count| LV] Open | No. | Name| Namej toin | Kin | ton | Kni
fipflop 1T o T o010 | 1 : ? -Q |1.16]0.30} 0.92] 0.30
FJH £ 1 1 1 0
£ o] 1 [+Q0|-Q0
A1 0 |—Qo0|+Q0
| X | X [+Qo0|-Q0
FJH
—CK +Q—
—d K
JK okl v kleLl +a | - 13 2 |@ c CK {+Q 1.36/0.30] 1.12{ 0.30
fipflop e oTo N0 | 1 1@ CL — 0.92
with CLR 1 | #
1011101 1 0 CK |Q 1.20]0.30] 1.14] 0.30
A1 1]{0/0 [—Q0|+Q0
| X| X|o [+Q0|—Q0
X[ X| X|1 0 1
FJC1H
—CK +Q—
g K
CL
1
JK okl J KPRIC «al-al 2 |@ C CK [+Q 1.36/0.30] 1.21] 0.30
flip-flop 11@ PR 1.26 —
with f]ofo|1]0] 0] 1 1 ls (1.26)
I CL 0.54 0.92
PRE/CLR 1110l 110 CK 30 0.30
*11lol 10 [~ol+qo 1 |# 0.50 0.52
| x[x[ 1o [+aol-Q0 CL 1.30 -
X| X|xX|[ofo| 1] ©
X| XiXi111 ol 1
X XIX|[0]t 0| O
FJPC1H
—CK +Q [—
- K
PR CL
- _9°
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HG62S Series

Power Flip-Flops (cont)

Macro Delay
Function Clamp toin (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 | ton | Kni
T.ﬂip-ﬂop cklcl +al 9 1 |@ Cc CK +Q 0.84]0.30{ 0.90] 0.30
with CLR £ 0 |-q0|+qo0 o la CL — 1.06
FTC1H | 0 |+00|—Qo0 CK |-Q 1.05|0.30 1.14] 0.30
X111 0 | 1 CL 0.62 —
FTC1H
—CK +Qf—
-Q
oL |
|
T.flip-flop cKlPR| +a | —a 9 1 |@ C CK [|+Q 0.86|0.30}] 0.94] 0.30
with PRE | 0 l<a0| -0 PR 0.62 —
FTP1H . 2 |# CK |- |1.10]0.30] 1.06]0.30
| 0 |+Q0|—Q0 : ’ . :
X1 1] o PR — 0.82
FTP1H
_Q.___
PR
1
Tﬂri!p-ﬂop cklpRcL +al—a | |10 1 |@ c CK |+Q [0.86|0.30|0.94|0.30
wit PR 0.62 0.70
FTPC3H | 0|0 [+Q0|—Q0 o | # — .
X|1]0]| 1 CK |-Q 1.20/0.30| 1.16] 0.30
0
Xlol1l o 1 (P;R — 0.92
X11]11] 11 1 L 0.72 0.84
FTPC3H
_Q_
PR CL
— |
:i-b-iftloD CK | +00| +a1]+02| +Q3 22 : g B4 CK :8(3)— 1.20]0.30{ 1.60{ 0.30
PoP "% oo | D1 | D2 | D3
FD4H e
L |+Q00[+Q10 | +Q20] +Q30 1 l@
1 |@
FD4H
—{CK +Q0—
— D0 +Qi—
— D1 +Q2—
— D2 +Q3—
—1D3
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HG62S Series

Power Flip-Flops (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|tyn | Kin | ton | Kni
:i-;i:& cK Ll +a0] +a1 ] +0z|+a3 | 28 : g B4 gf Igg— 1.40/0.30] 1.60| 0.30
— 1.35
FD4C1H | 0 (+Q00[+Q101+Q20(+Q30 1 |@
X{1j0]J0}0}] 0 1 |@
FD4C1H
—{CK +Q0[— 1#
— D0 +Q1—
— D1 +Q2—
—D2 +Q3—
—D
3CL
—— |
Power Shift Registers
—_ Macro Delay
Function Clamp tn (nS) | tpn (nS)
and Equiv. Level | Sym-|In- Out -
Macro Equiv. Circuit and Gate when | bol put put
Name Symbol Count| LV|Open | No. |Name|Name|ty, | Kin | toni | K
rzc;b:tstser:'m CK| +A | +B 11 1 Cg B1 CK |+A 0.9610.30] 1.08]0.30
g 1 D A0 +B  10.96]0.30| 1.08]0.30
ZSRH ~C[+A0 [+BO
ZSRH
—CK +A[—
— D +B
2-b!tshift cKlcLalcLsl +A [ +B 13 1 |@ C CK +A 1.0610.30| 1.180.30
register 1 |@ CLA — 1.10
ithoLR |- | O | 0 | D [+AO 2 |#
wi cK |[+B [1.06]0.30[1.18]0.30
ZSRC1H | 0 | 0 |+A0|+BO 2 |#
X | 1 X ) X CLB —_ 1.10
| X X1 X0
\
| ZSRC1H
| —CK +Af—
—1D
—ICLA +B[—
| —CLB
|
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HG62S Series

Power Shift Registers (cont)

Macro Delay
Function Clamp tpin (NS) | tpn (NS)
and Equiv. Level | Sym-|iIn- Out -
Macro Equiv. Circuit and Gate when | bol put put
Name Symbol Count| LV| Open | No. | Name|Name|tqyy, | K | ton | Kni
2-b§t shift oK lctalcLelPrRAlPRBI +A | +B 15 1 |@ B4 CK +A 1.2610.30] 1.38 | 0.30
register "5 0] 0] 0D [+A9 1@ CLA - 1.30
with 2 # PRA 0.62 0.70
CLR/PRE| | 0] 0] 0| 0 }+A0}+B0 2 |#
ZSRCP3H X 1 X X X110 X 2 # CK +B 1.26 0.30 1.38 0.30
X x| 1] X[ x|x o 2 |# CLB — 1.30
X1 X x1 1 x|1[x PRB 0.62 0.70
x[ x| xpx{1]x |1
X[ x| 1} xj1}]x
X[ x| x[1]x |1
ZSRCP3H
—CK +A[—
—ID
—CLA +B—
—PRA
—CLB
—PRB
4-b!tshift ck|+A [+B [+C [ 4D 20 1 |@ (o] CK +A 1.18]0.30] 1.30} 0.30
register =T T. A0 |+B0 |+CO 1 {@ +B_ |1.18[0.30[1.30]0.30
ZSR4H [ (A0 1+B0 [+CO0 |+DO +C_ [1.18]0.30[ 1.30]0.30
ZSRaH +D 1.18]0.30] 1.3010.30
—CK +A—
— D +B—
+Cr—
+D—
4-bitstshift oxlcualoeloncloala e lec oo | 24 : g B4 |[CK [+A ]1.38[0.30[1.50]0.30
register CLA — 1.10
with CLR 1] 31312 19 | P 2 |# CK |+B_|1.38]0.30]|1.50]0.30
Y 0|0fj0]|0 A0 |+BOCO| 2 |# + . . . .
ZSRACTHI I T x| x [ of x| x| 2 |# CLB — 1.10
T T T T X ol X x 2 |# CK |+c [1.38]0.30[1.50]0.30
x| x| x| 1]x|xix[o|x CLC — 1.10
I x 1 x1x 111 x| x x| o CK +D 1.38]0.30] 1.50| 0.30
CLD — 1.10
ZSR4C1H
—ICK +A—
—D +B—
—CLA +C[—
—|CLB +D[—
—iCLC
—CLD
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HG62S Series

Latches (Normal)

Macro Delay
Function Clamp tom (NS} | ton (ns)
and Equiv. Level | Sym-|In- Out -
Macro Equiv. Circuit and Gate when | bol put put
Name Symbol Count| LV| Open | No. | Name| Name| ton | Kin | toni | Km
RS latch sN|RN| +Q| -0 3 1 |@ A3 8 +Q }0.65{0.50|— |0.50
LRSO olololo @ R 0.51 0.35
ol1l1]o S -Q 0.51]0.50| 0.35] 0.50
11001 R 0.65 —
11 1] Latch
+Q
[ — =9
RS latch S| R _,,Q]__Q 3 1 1# A3 S +Q 0.35]0.50| 0.65| 0.50
LRS3 0] 0| Latch # R — 0.72
ol1] 011 S -Q — 10.50§0.72]0.50
11o0l1lo0 R 0.35 0.65
- 1 (1] 1]1
+Q
—Q
2-input snIaNlsal—al |4 1 |@ A4 |[S |+ ]0.72]0.50|— |0.50
RS latch olololo @ R 0.65 0.40
LR2S20 ol1l1lo0 g S -Q 0.65/0.50| 0.40| 0.50
11001 R 0.72 _
111 Latch
+Q
-Q
2-input s| R|+a]-Q 4 1 |# A4 |S +Q [o.40]0.50{0.72] 0.50
RS latch 010l Latch : R —_ 0.86
LR2S23 ol1]o]1 M S —-Q |— }o0.50}0.86]0.50
1{0(110 R 0.40 0.72
111[1]1
+Q
-Q
@ HITACHI &
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HG62S Series

Latches (Normal) (cont)

Macro Delay
Function Clamp toin (nS) | tom (nS)
and Equiv. Level | Sym-| In- Out -
Macro Equiv. Circuit and Gate when | bol put put
Name Symbol Count| LV| Open | No. | Name| Namej ton| Kin | ton Khi
D Latch G |+a]-a 4 2 1@ Cc G +Q 0.700.50| 0.70} 0.50
LD 1ol D 1 |@ D 070] 070
| Latch G -0 |o0.85/0.50]0.90] 0.50
D 0.85 0.90
LD
G +QF
—D -Q
\?;i;aglr_]n G |cL +a]-a 5 ? g C G +Q 1.15/0.50| 1.05] 0.50
LDCA | ol Latch 1 s CL 0.70 0.65
x| 1ol G -Q |0.85]0.50] 1.00] 0.50
X- Dom't care D 0.85 1.00
LDC1 CL 0.45 0.55
—G +Q—
CL
— 1
D Latch G | PR +Q| -0 5 2 |@ C G +Q 0.70}0.50} 0.80} 0.50
with PRE 1{0|D[D 11e D 0.70| [0.80
DP1
LDP | ol Latch 1 la PR 0.45 0.55
x| 1] 1 | 0 G -Q |0.95}0.50|0.90|0.50
X: Don't care D 0.95 0.90
TDP1 PR 0.70 0.65
—G +Q—
PR
1
D Latch G PR oLl +a]—a] |© 2 |@ c G +Q |1.25|0.50] 1.25] 0.50
with 11olo|D|D 1@ D 1.25 1.25
CLR/PRE =5 =]
LDPC3 | o] 0| Latch 1 |# 0.95 0.80
x|l ol 1] ol 1 G -Q |1.05/0.50|1.10} 0.50
x| 11 1] ol 1 D 1.05 1.10
X: Don't care PR 0.60 0.80
LDPC3 CL 0.45 0.55
—G +QF
PR_CL
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HG®62S Series

Latches (Normal) (cont)

Macro Delay
Function Clamp toin (NS) | tpn (nS)
and Equiv. Level | Sym-| In- Out -
Macro Equiv. Circuit and Gate when | bol put put
Name Symbotl Count| LV| Open { No. | Name| Name]| toi | Kin | ton | Kui
4-bit latch G |+Q0]+Q1] +Q2]+Q3 13 : g B4 G +gg— 0.82]0.50| 0.93] 0.50
LD4 1 | Do D1[D2[D3 i e DO- ¥ Jo72|  [072
X Latch 1 |l@ b3
LD4 1@
— DO +QO[—
— D1 +Q1—
— D2 +Q2—
— D3 +Q3—
'oacs |l o]pofoi]p2]D3 1 e oy 0.82 0.72
(| 0 Latch 1 |@
N x| 1 O[OIOLO 1 |@ CL 0.70 0.70
X: Don't care
1 |#
LD4C1
— G
— D0 +QO[—
— D1 +Qi[—
— D2 +Q2[—
— D3 +Q3—
CL
S
Flip-Flops (Normal)
Macro Delay
Function Ciamp 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 | Kin | ton | Kni
D flip-flop ckl +a-a 6 1 |@ C CK [+Q 0.74]0.50] 0.80} 0.50
FD Al plD -Q 0.95]0.50] 0.94 | 0.50
@
L{+Q0|-Q0
FD
—CK +Q—
— — D -Q
|
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HG62S Series

Flip-Flops (Normal) (cont)

Macro Delay
Function Clamp ton (NS) | ton (nS)
and Equiv. Level | Sym-|In- Out -
Macro Equiv. Circuit and Gate when | bol put put
Name Symbol Count| LV|j Open | No. | Name] Name| ton | Kin | toni | Kmi
D flip-fiop okl L1 +al o 8 1 |@ C CK |+Q ]o.74j0.50]0.80]0.50
with load 1 |@ - [o0.95/0.50[0.94]0.50
FDL1 1 01Dbo DO 1 |@
411 |DL|[DL 2 |#
| X [+Q0(-Q0
FDL1
—CK +Q—
—DC L
—ol @
—L
D flip-flop 7 1]1@ c CK |+Q |o.74|0.50|0.80}0.50
with CLR 3'_( %L ": 'g 1@ cL — 0.96
FDC1 ~ o l=a0l-0 o | # CK |-Q |o0.95}0.50]1.04]050
X|1]0] 1 CL 0.52 —
FDC1
—CK +Q—
CL
1
D flip-flop cklPRI +a | —a 7 1 |@ C ck |+Q |0.76]|0.50]|0.84|0.50
with PRE +lolDlD 1 |@ PR 0.52 —
FDP1 =~ o [=a0l—qo > |# ck |- [|1.00[o.50]0.96]0.50
FDP1
CK +Q—
D -Q—
PR
D flip-fiop | [ex PRI oLl -a | - | | 8 1 |@ c ck |+ ]o0.76]0.50]|0.84|0.50
with *TololblD 1 |@ CcL — 0.86
PRE/CLR PR 0.52 0.60
| 0| 0 |+Q0|-Q0 o |# : :
FOPCS |~ 17 ToT 1 o > |# CK_[-@ [1.00]o.50[0.96]0.50
x1ol11 011 CL 0.52 0.64
M IERERIERE PR — 0.72
FDPC3
—CK +Q-
PR CL
— |
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_ HG62S Series

Flip-Flops (Normal) (cont)

Macro Delay
Function Clamp tom (NS) | tom (nS)
and Equiv. Level { Sym-| in- Out -
Macro Equiv. Circuit and Gate when | bol put put
Name Symbol Count| LV| Open { No. Name| Name| toin| Kin | tom | Kni
JK cKlJ | Kl+a|--al® 2 |@ c CK [|+Q [1.06|0.50]0.82]0.50
fipflop A To o]0 |1 rle Q@ |1.06|0.50] 0.82] 0.50
FJ L1 ]1]1]o0
10| 1]|+Q0|-Q0
A1 0 |-Q0|+Q0
| X | X |+Q0|-Q0
FJ
—CK +Q—
- K
JK oK s xlel-a a2 2 |l@ c CK |+Q |1.26]0.50] 1.02]0.50
fn_p-ﬂgpn *Tolololo T 1 #@ CL — 0.82
with CLR e T o1 T o CK_[<Q [1.10[050[ 1.04] 0.50
FICH # o] 1]0o][+0]-q0 1 |# CL 1.18 -
S11]|0]|0|-Q0|+Q0
| X| X| o|+Q0|-Q0
X{X|X]|1] 0] 1
FJC1
—CK +Qr
- K
CL
1
JK lexl 3 TklPRcd -a [—a | 13 2 |e@ [ CK [+Q ]1.26/0.50|1.11]0.50
flip-flop ZTolol1lol ol 1 1 ]1@ PR 1.16 —
with T |# cL 0.44 0.82
PRE/CLR|F | 1[1[1]0] 1] 0 < . .
FJpc1 | 0]1]1]0[+Q0|-Q0 2 |@ [ CK__|-@ [1.20]0.50 1.04 0.50
%1100l 1|0 aolao 1 |# PR 0.40 0.42
| x[x]1]o]+qol-co CL 1.20 —
X| X|x|o|lo| 1] 0
X X|X[1[1] of 1
X| X|X|[o][1] o] ©
FJPC1
—ICK +Q —
- K
PR CL
_ _9
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HG®62S Series

Flip-Flops (Normal) (cont)

Macro Delay
Function Clamp toin (nS) | tpn (nS)
and Equiv,] Level | Sym- In- Out -
Macro Equiv. Circuit and Gate when | bol put put
Name Symbol Count| LV| Open | No. | Name| Namq toin] Kin| tont | Kni
T flip-flop cKlcL -0 | a 8 1@ c CK |+Q ]0.74]0.50]0.80} 0.50
with CLR CL — 0.96
-y £ 0 |-Q0|+Q0 o | # =
FTC1
—CK +Q—
_Q_.
CL
]
T_flip-flop cKlPR[+a | @ 8 1l@ C CK +Q 0.76]|0.50] 0.84] 0.50
with PRE | o0 —Qo|+Qo0 o |4 PR 0.52 —
FTP1 o [~aol—qo CK |-Q ]1.00]0.50{0.96(0.50
X111 o PR — 0.72
FTP1
—CK +Q—
_Q__._
PR
1
Tfi'i]p-flop ck|PRcL] +a ] -a 9 1| @ C CK +Q 0.76]0.50} 0.84 | 0.50
wit PR 0.52 0.60
FTPC3 o lo [+Qo0|-Q0 2 | # — :
xl1lol1|o CK_|-@ ]1.10/0.50{1.06]0.50
Xxlof[1]o [+ PR — 0.52
x11{111 1 cL 0.62 0.74
FTPC3
— CK +Q—
-Qr—
PR CL
— |
g;:-lftl(?p cK | +ao] +01] +Q2] +Q3 21 1 g B4 CK :82— 1.10}0.50| 1.50] 0.50
04 # [ Do [Dt |D2|D3 i le@
L [+Q00[+Q10 | +Q20] +Q30 1 |@
FD4 e
—CK+Q0—
—D0 +Qi—
— D1 +Q2—
—D2 +Q3—
—1D3
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HG®62S Series

Flip-Flops (Normal) (cont)

Powered by | Cnminer.comEl ectronic-Library Service CopyRi ght 2003

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 CountLV| Open |No. | Name| Name|tom | Kin | ton | Kmi
4-bit D ck | ool +ao] +a1]+q2]+Q3]25 1 1@ B4 CK |+Q0- |1.30]0.50] 1.50] 0.50
flip-flop 1 |@ CL +Q3 |— 1.25
with CLR { g ngo g:o ggo j:zo 1@
FD4C1 blhoban Al it 1 |@
X{(1{]o]Jo|o0o]| O 1 |l@
FD4C1
—CK +Q0f— 1 |#
—D0 +Q1—
—D1 +Q2—
— D2 +Q3—
DaCL
— T
Shift Registers (Normal)
_ 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|ty,y | Kin | ton | Kni
2-bitshift ck| +A [ +B 10 1 |@ B1 CK +A 0.8610.50{ 0.98 ] 0.50
register £ D |+A0 1 |@ +B 0.86(0.50} 0.98 0.50
ZSR ~C|[+A0 | +BO
ZSR
—CK +A—
—D +B[—
2-b!tsh|ft cklcLalowsl +A [ +B 12 i |@ C CK +A 0.96|0.50| 1.08 | 0.50
register 1 |@ CLA — 1.00
. I ' 0 D |[+AO
with CLR 2 |# CK |+B  |0.96]0.50[1.08]0.50
| 0| 0 [+A0|+BO 2 |# kil gy : :
ZSRC1 cL3 — 1.00
X |1 X100} X :
X | X 1 X 0
ZSRCH1
—CK  +A[—
—1D
—{CLA +B—
—CLB
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HG®62S Series

Shift Registers (Normal)
Macro Delay
Function Clamp tpin (ns) | tpn (NS)
and Equiv. Level | Sym-|in- Out -
Macro Equiv. Circuit and Gate when |bol | put put
Name Symbol Count{ LV| Open | No. | Name| Name|typ | Kin | tom | Kni
‘r:itg';ster (0] 0] 0l 0D [+A9 12 #@ CLA — 1.20
cLr/PRE || 0] o] o o f+A0]+B0 o |# PRA 0.52 0.60
CK +B 1.16{0.50} 1.28] 0.50
zsmrep3 | X 1] X[ X[ X[0 | X 2 1#
X[ x[ 1] x{x[x|o 2 |# cLe - 1.20
X1 X1 X| 11 X111 ] X PRB 0.52 0.60
X| X[ x| x| 1[{x |1
X1 xt 1] xi1]X
X[ x[ 1 x]1]x]1
ZSRCP3
—ICK +A
—D
—CLA +B—
—]PRA
—|CLB
—1PRB
4-bit shift 19 1 |@ C CK +A 1.08]0.50] 1.20| 0.50
. CK|+A | +B | +C | 4D
1
register == 5 T2B0 [+Co @ +B 1.08|0.50] 1.20| 0.50
ZSR4 RS +A0 | +B0 | +CO0 | +DO +C 1.08/0.50| 1.20} 0.50
+D 1.08]0.50} 1.20] 0.50
ZSR4
—CK +A—
—iD +B—
+C—
+D—
:;g:;ts;ift xlcialoLelciolcuola [+ leclen| 23 1 cg B4 ng +A  |1.28]0.50 1.43 0.50
— 1.0
with CLR |1 0 [ 0 10| 0 | DJ-AoBols > |
rsmacs PO 10| ® [ popemtolod > ¥ CK |+B |1.28]0.50]1.40][0.50
x| 1 [ x| x| x| of x| x[x o |# CLB — 1.00
x| xT11xTx1x] ol x| x 2 |# CK +C 1.2810.50| 1.40} 0.50
x| x| x|t x| x]x]o|x CLC — 1.00
I x I x1x 1 {xl x| x|o CK +D 1.28]0.50] 1.40| 0.50
CLD _— 1.00
ZSR4C1
—CK +AT
—1D +B—
—CLA +C[—
—CLB +D{—
—CLC
—CLD
86 @ HITACHI
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HG®62S Series

Others (Power)
Macro Delay
Function Clamp tom (ns) | tpw (nS)
and Equiv. Level | Sym-jin- Out -
Macro Equiv. Circuit and Gate when | bol put put
Name Symbol Count|LV| Open | No. | Name| Namej to | Kin | ton | Knt
4-bit A0 14 2 |# B5 AO- 0.78]0.98] 0.70{ 0.30
compar- BO # A3,
ator A1 # BO-
zeacsp | B1 # B3
A2 #
B2 #
A3 #
B3 #
ZEQC4P
— AO
—{ B0
— B1
— A2
— B2
— A3
— —{ B3
1-bit full FA1P 9 2 |# B2 A, B +CO [1.02]0.30]0.80] 0.42
adder —A  +CO— 2 |# Cl 0.70 0.42
FA1P —B 2 |# AB |+S |1.06]0.30[1.08]0.30
— ClI +S— Cl 0.74 0.70
2-bit full FAP 16 2 |# c An, Bn{ +CO [1.48]0.30]1.32]0.42
adder — A1 +COl— 2 |# Cl 1.30 0.74
FA2P —B1 +S1}— 2 |# An, Bn| +sn |1.72]0.30] 1.44] 0.30
— A0 +S0— 2 |# cl 114 0.86
— Bo 2 |#
—1Cl
4-bit full FA4P 46 2 |# B5 An, Bn] +CO }1.30]0.30] 1.22] 0.30
adder — A3 +CO— 2 |# [o] 1.10 1.06
FA4P —B3 +S3— 2 |# An, Bn| +Sn |2.68]0.50|2.74] 0.42
— A2 +S2|— 2 |# Cl 2.26 232
— g2 +Si— 2 |#
— A1 +S0— 2 |#
— A0 2 |#
| 4 |#
BO
—iCl
O HITACHI 87
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HGG62S Series

Others (Power) (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| Name|tgp | Kin | toni | K
4-bit parity] PTGENP 42 1 |# BS A-l 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 Evi— 1 |#
—D 1 ]#
o I
: g 1 |#
— 1 |#
H
1l
Power 2 2 |@ Al +Y_10.51§0.30] 0.44] 0.30
buffer =Y |0.24{0.30]0.360.30
BUFP b- +Y
=Y
Other (Normal)
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 | Name| ton | Kin | ton | K
4-bit A0 12 2 |# BS AO- 0.68|1.80]| 0.60| 0.50
compar- BO # A3,
ator A1l # BO-
zeqca | B # B3
A2 #
B2 #
A3 #
B3 #
ZEQC4
| —1 AO
| — BO
— A1 —
| — B1
1 —{ a2
| — B2
| — A3
| —{ B3
88
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HGG62S Series

Other (Normal) (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| Open | No. | Name| Name| top | Kin | toni | Kni
1-bit full FA1 7 2 |# B2 A, B | +CO |0.92{0.50|0.70 0.76
adder — A ico— 2 |# Cl 0.60 0.32
FA1 —B 2 |# A,B |+S 10.96]0.50|0.98]0.50
— Ci +S— Ci 0.64 0.60
2-bit full FA2 14 2 |# Cc An, Bn| +CO |1.38/0.50]1.22]0.76
adder — Al LCOl— 2 |# Cl 1.20 0.64
FA2 — Bl  +S1— 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  .CO— 2 |# Cl 1.00 0.96
FA4 — B3 2 |# An, Bn| +Sn [2.58]0.92]2.64]0.76
_ — A2 +83— g : ci 2.16 222
—|1B2 +82[— > |#
Al s 2 |#
] IB\S +S0[— o |#
—iBo 3 |#
—Ct
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 Ev— 1 :
—1D
e o P le
—F
—a 1 |#
1 |#
—1H
1
% Power 1 1 |@ Al +Y 0.60]0.501 0.50] 0.50
buffer > | '2 =Y 0.30}0.50| 0.45]0.50
BUF RY;
=Y
@ HITACHI 89
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HG®62S Series

RAM
Macro Delay
Function Clamp tpin (NS) [tpni (NS)
and Level
Macro when |Input Output
Name Equiv. Circuit and Symbol LV|Open [Name |Name |toin |Kin |tont |Knmi
Single- 1 |# A0 to OO0 to 12 (0.24|12 |0.24
port RAM | |, XAAMSXX oo’f Ab-1  |Ob-1
— A1 Io— 1 |# R 6 6
—1A2 oi— 1 |# w — —
: n—
! Ao o2 — 1 G 12 12
12— 1 |# 10 to _ _
—1R : 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 |256 Wx9b 10000
RAMS2A 1128 W x 18b 10000
RAMS3A [64 Wx36b 10000
Dual- 1 |# A0 to OAOto |12 [0.24]|12 |0.24
port RAM | |, XPAMDXX | Ab-1, |OAb-,
—1 A1 IAO— Boto OBO to
—A2 OA1+— Bb—1 OBb-1
: IA1— 1 |# R,A, RB 6 6
— Ab-1 OA2[— 1 |# WA, WB — -—
fa IA2— 1 @ GA, GB 12 12
— WA OAb-1|— L b ::g_“; - -
—{GA IAb—1— IBO to'
—1B0 OBO— IBb—1
— B1 1BO[—
—B2 oB1—
: 1B1—
—1Bb—1 oB2—
1B2[—
—{RB :
—{WB OBb-1—
—1{GB IBb—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 |128Wx9b 10000
RAMD2A |64 W x18b 10000
RAMD3A [32W x36b 10000
%0 @ HITACHI
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HG®62S Series

Single-Port RAM

Features

.

-

One address, one R/W port
Asynchronous
Autodiagnosis

256 word x 9 bit

128 word x 18 bit

64 word x 36 bit

Notes

« Since the address latch (ADD-L, figure 2) is
built in, G must be open (automatically puiled
high) when it is not used.

+ Outputs (Og—Oy, _ ) are high impedance when
read enable (R) is low.

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

ADD-L ADD- Memory | (] e {3 toto-
Ao—Ad-1 E> Ej‘> DEC |:> matrix
E> OUT- I:> 00—Op -1
BF

N

w

R
Ap—Ad - 1. Address G: Address latch clock ADD-L:  Address latch
lo-lb-1: Input data W: Write enable ADD-DEC: Address decoder

Oo—Op-1: Qutputdata  R: Read enable

IN-BF: Input data buffer
OUT-BF:  Output data buffer

Figure 2 Single-Port RAM Block Diagram

@ HITACHI
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HG62S Series

Timing Table 6 Single-Port RAM Timing
Item Symbol Min Typ Max
Address Read cycle time tgg 28 — —
Ao-Ad - 1 Address access taa — 12 20
time
Data output
00—Ob _p1 g::teput data hold toy 1 - -
(G = high, R = high) : :
Figure 3 Single-Port Read Cycle Timing Read enable time_tron — © 10
Read disable time tporr 08 — —
Write cycle twe 24 - —
Read . ;
enable (R) Write pulse width twp 10 — -
Address setup twas 6 —_- -
Data output  Hi-Z time
Oo—Op - 1 Addresshold  tway 8 — —
Figure 4 Single-Port Data Output Timing time
Data setup time  twps 10 — —
Data hold time twpH 8 - -
Address Address latch tgas 4 S —
Ag—Ad - 1 setup time
Write Addre_ss latch teaH 2 — —
enable (W) hold time
Data input
lo—lp -1

(G = high)

Figure 5 Single-Port Write Cycle Timing

tcas teaH

P
Address A 1/1( A

A
Ao—Ad -1 ukd

o /Ul e\
ADD-L out An-1X_ Am XAm + 1

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

Figure 6 Single-Port Address Latch Timing

92
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HG62S Series

Dual-Port RAM
Features

» Two addresses, two R/W ports
» Asynchronous
* Autodiagnosis
» 128 word x 9 bit
64 word x 18 bit

Notes

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

» Outputs (O Ay, _ 1/OBg—OBy, _ 1) are high
b-1 b-1

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 . ¢
ADD-L ADD- i> OUTA'BF [> OA~OAs - 1
Ao—Ad- 1 [> (A) [> DEC 'j\> (A)
A
M IN-BF IAalA
amary <5 "o | <5 et
GA_A matrix
GB
' IN-BF
<j (B) <] |BO—|Bb—1
ADD-L ADD-
Bo—Ba- 1 [:> ® [C>| DEC >
(B) ‘:> OUT-BH E> OBo—OBp - 1
(B)
s 4 f
RB
Ao—Ad - ¥Bo—Bd - 1. Address ADD-L: Address latch

1Ao~lAp - ¥IBo—IBp - 1: Input data

ADD-DEC: Address decoder

OAp—OAp, — YOBo—OBy, — 1: Output data IN-BF: Input data buffer
GA/GB: Address latch clock OUT-BF:  Output data buffer
WA/WB: Write enable

RA/RB: Read enable

Figure 7 Dual-Port RAM Block Diagram

G rHiTaCHI
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HG62S Series

Timing Table 7 Dual-Port RAM Timing
Item Symbol Min Typ Max
::‘X:SS Read cycle time  tpg 24 — —
—Ad - 1
Bo—Bd-1 Address access taa — 12 20
Data output time
8A°‘_8Q° -1 Output data hold  toy 1 - -
Bo=OBb-1 3 _ high, R = high) time
Figure 8 Dual-Port Read Cycle Timing Read enable time tron — 6 10
Read disable time troFr 08 — —
Write cycl t 24 — —
Read enable 7o oyce L
(RA, RB) Write pulse width twp 10 - —
Data output i Address setup twas 6 —_ -
OAg-OA, — 1 _Hi-Z Hi-Z time
OBo—OBp -1 Address hold twaH 8 - -
Figure 9 Dual-Port Data Output Timing time
Data setup time  twps 100 - —
Address twe Data hold time  twpy g8 — —
Ao—Ad-1 Address latch teas 4 - -
Bo—Bd -1 setup time _
Write enable  twas Address latch tGAH 2 -_ -
(WA, WB) hold time
Data input
1Ag—Ab - 1
IBo—IBb - 1
(G = high)

Figure 10 Dual-Port Write Cycle Timing

teas teaH
Address Am -1 Am Am+1
B
Am XAm +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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HG®62S Series

Absolute Maximum Ratings

Item Symbol Rating Unit
Supply voltage Vee —0.3t0 +6.7 \'
Terminal voltage Input Vqy —0.3to Vg +0.3 Vv
Output Vto -0.3to Vgc +0.3 v
Output current Per output lo -32 to +32 mA
Per \oc/GND lot —7010 +70 mA
Operating temperature Topr —20to +75 °C
Storage With bias Toias —20 to +85 °C
temperature Without bias  Tgtg -5510 +125 °C

Electrical Characteristics

Terminal Capacitance (Ta = 25°C, f = 1 MHz)

item Symbol Min Typ Max Unit Test Condition
Terminal capacitance Cr — — 125 pF V=0V
o Note:  Terminal capacitance is sampled and not 100% tested.

Normal Temperature Range (Vcc =5 V * 5%, Ta = 0°C to +70°C)

Item Symbol Min Typ Max Unit Test Condition

Input voltage (TTL ievel) ViuT 2.2 —  Vgc+03 V
Vir -0.3 — 08 Vv

Input voitage (CMOS level} Viuc 07xVgec — Vegc+03 V
Vie -0.3 —  03xVge V

Schmitt trigger (TTL level) Vy1+ 1.5 — 2.5 \'/ Vee=5V
V- 0.5 — 1.5 Vv Vee=5V
AVTT 0.3 —_ —_ \' Vcc =5V

Schmitt trigger (CMOS level) Vyc+ 2.8 — 4.0 Vv Vec=5V
Vric- 1.2 — 24 Vv Veg=5V
AVtc 0.3 - - \) Vec=5V

Output voltage (lop. =2 mA)  Voy 3.5 —_ - \'J loy =—1 mA

| VoL — — 04 A lop=2mA
| Output voltage (lo_ =8 mA) Vpn 35 - - Vv loy = -2 MA

VOL —_ —_ 0.4 \'} |OL =8 mA

Qutput voltage (g, = 12 mA) Vou —_ — \ TBD

\'J T8D

G HITACHI
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HG62S Series

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

Item Symbol Min Typ Max Unit Test Condition
Output voltage (oL =16 mA) Vou 3.5 — — \' lon=-8mA
VoL —_ —_ 0.4 Vv loL =16 mA
Input leakage current ] — — 1 LA
Output leakage current ILo — — 1 HA At high impedance
Pull-up current lpy 80 220 550 HA Vin= GND
Pull-down current lpp 80 220 550 nA Vin=Vee
Gate delay Internal tod — 03 — ns 2-input power
: NAND, FO =2, Al =
2mm
Input buffer tpq - i2 — ns FO=2, Al=2mm
Output buffer tpy — 35 — ns High-speed buffer
(OT6), CL =50 pF
Power dissipation lcc — 40 — nA/ Internal 2-input
gate power NAND at 10
MHz

Note: Input voltage may change according to the number of synchronously changing output fines or the

types of output buffers.

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

Item Symbol Min Typ Max Unit  Test Condition
Input voltage (TTL level) ViuT 2.4 — Vec+ V
0.3
Vir -0.3 — 0.8 \
Input voltage (CMOS level) Ve 0.7 xVge — Vee+ V
0.3
VlLC -0.3 — 0.3 x \
Vee
Schmitt trigger (TTL level) Vy7+ 1.5 — 25 \ Vee=5V
Vi 0.5 — 1.5 v Veg=5V
AVt 0.3 — — \ Vee=5V
Schmitt trigger (CMOS level) Vyc+ 2.8 — 4.0 \ Vee=5V
Vrc- 1.2 — 2.4 v Vec=5V
AVt 0.3 —-— — Vv Vee=5V
Output voltage (Io. =2 mA) Vpy 3.5 — — Vv lon=—-1mMA
VoL — — 0.4 v loL =2 mA
Output voltage (lo = 8 mA) Vay 3.5 — — Vv log = —2 mA
VOL _ — 0.4 v IOL =8 mA
96 @ HITACHI
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HG62S Series

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

Item Symbol Min Typ Max Unit Test Condition
Output voltage {lp.=12mA) Vou — — \" TBD
VoL — — \ TBD
Output voltage (o = 16 MA) Vou 3.5 — — Vv loh=—-8mA
VoL — — 0.4 \ lo, =16 mA
Input leakage current L — — 1 HA
Output leakage current ILo — — 1 wA At high impedance
Pull-up current lpy 80 220 550 HA Vin=GND
Pull-down current lpp 80 220 550 HA Vin=Vee
Gate delay Internal tpd -—_ 0.3 —_ ns 2-input power NAND,
FO=2 Al=2mm
Input buffer  tpg —_ 12 —_ ns FO =2, Al =2mm
Output buffer tpg — 3.5 — ns High-speed buffer
(OT6), G =50 pF
Power dissipation lcc —_ 40 — pA/ internal 2-input power
gate  NAND at 10 MHz

— Note: Input voltage may change according to the number of synchronously changing output lines or the

types of output buffers.
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HG62S Series

Characteristic Curves

2.0

Delay time (ns typ)
T

nd
o

!
Vec=5V l
Ta = 25°C /m%
?A
3
- / [ —NRP2—]
// NAP'Z -
e
m——— N
2 4 6 8 0
Fanout

Delay time (ns typ)
»

/
/
2
Vec=5V
Ta =25°C
|
Y 20 40 60 80 100
Load capacitance (pF)

Figure 13 Output Buffer Delay Time
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Vee=5V
Ta =25°C
|

32

| &
4
2 & vy
N
g \»V
3" / >
8 e
v Voc =5V
Ta = 25°C
n

0.2 0.4 0.6 0.8 10 Y 0.2 0.4 0.6 08 10
VoL (V) Vee—Vou (V)
Figure 14 Output Current Characteristics Figure 15 Output Current Characteristics
(VoL—loL) (Vou—lon
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- HG62S Series

Package Dimensions

Unit: mm (inch)

57.6 (2.268)
64 58.5 max (2.303 max) 33 =
S
S|I=
sle
o S| 8
(o o ) o g g 5 | et e 8 oy N
1 1.0 (0.039) 32 ©
E —
E x5 8 19.05 (0.750)
S Eo
S_0.8
-------------------------------- e 3 s
E_E :g 025'{011
1.77810.25 || | & 38 T+, 0016*0004)
(0.076 £ 0.010}) (o.o19:o.oo4) S o« 7 0°-15 -0002
- Hitachi Code DP-64S
EIAJ —
JEDEC —

25.6+ 0.4 (1.008 £ 0.016) ,
20 (0.787)

81

&
n
&
<
=3
2
o

19.6 £ 0.4 (0.772 £ 0.016)
14 (0.551)

S
et
o

(0.106 *500¢)

0.15+ 0.05
(0.006  0.002)

§
_IE 3§ 17403
Slg S|y (0.067 £0.012)
“|s
Hitachi Code FP-100
EIAJ =
JEDEC —
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HGG62S Series

31.210.3(1.228 £ 0.012)
028.0([11.102)

31.2£0.3(1.228£0.012)

23

0.35£0.10 = +3

1.60 (0.014 £ 0.004) l} 0.15(0.008) M &
{0.063) ) 00 i

(0.006 £ 0.002)

0.80
(0.031)

{0.140 max)

31.240.3(1.228 £ 0.012)
028.0 (D1.102)

[z 85
t
:||||||||| ||l|||”|||||H|||||||||||H||I|E
s = =
b = =
o — =
Bl — =
g = =
(= =
b = =
N = =
& = =
168 = =4
¥ [ 53
1 & 5338 )
o goasst lonee® g€ 53
0.063) 01220. Sls, 2
......................................... Sls
.......................................... 2
0.80 ) § ég
. 0.031 =
oasn T 0o 22 Fitachi Code | FP-168
EIAJ —
JEDEC =
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- HG62S Series

5.08max___ 2.54—4.00 {0.100 - 0.157)
(0.200 max) 3.3 typ (0.130 typ)
[139.62 (1.560) 35.56 + 0.35 (1.400 £ 0.014) _
1127 yp 2541025
il ;(0.050 typ) {0.100 £ 0.010)
o g 5|E
#s 33
Hogl -
2 g|8
e e
38
i I
8|3
O RNVTEES
ol
ala
_ -3 Hitachi Code PC-179
e EIAJ —
JEDEC —
6.22 max 254 - 4.00 (0.100 - 0.157) =
0.245 max 3.31yp (0.130 typ) NS
44,64 ( 127 typ) 4064£045 T+
7'57 1 2541025 (1.60010.007) | xS
(1.757) (0.05typ) | (0.100 + 0.009) s
= & b-d-b-¢
— & 4 ¢
— ! S 3
=== [ o :
—= +t| H Q =3
—® 2 o|3
3 E — o g R +f
p— =~ @ <
3= — : S
| Elée ¢ =
- ,
p== -® 4
L H=—1 @ 4 @ ¥
Hitachi Code PC-240
EIAJ —
JEDEC —
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HG62S Series

5.60 max 3.35 typ
0.65 typ

40.64 £ 0.45

44.64 ‘ ‘ 1.27 £0.15

44 .64
40.64 £ 0.45
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