HM671400H Series

4,194,304-words x 1-bit High Speed Static Random Access

Memory

HITACHI

ADE-203-086G(Z)
Rev. 8
Aug. 28, 1996

Features

e 4194304-words X 1 bit organization

¢ Directly TTL compatible input and output
¢ 15.0 V Single Supply

¢ Completely static memory

¢ No clock or timing strobe required

¢ Super fast access time: 15/20 ns (Max)

¢ Revolutional Pin Arrangement

Ordering Information

Type No. Organization Access time Package

HM671400HJP-15 15 ns 400 mil 32 pin

HM671400HJP-20 4M x 1 20 ns Plastic SOJ
(CP-32DB)
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HM671400H Series

Pin Arrangement

Ao []1 32 [_]A21
Al []2 31 [_1A20
A2[]3 30| _JAl9
A3[ |4 29 [ _]A18
A4[]5 28 [ _1A17
As[_|6 27 [ _1A16
cs[]7 26 _]OE
VCC |: 8 25 :l VSSO
VSS |: 9 24 :l VCCO
Din []10 23 || Dont
WE [ 11 22 ]A1s
A6 []12 21 [ _1A14
A7 []13 20 [ _1A13
A8 [ |14 19 [_1A12
A9 [ |15 18 [_]A11
Ato[_|16 17 [_INC
(Top view)
Pin Description
Pin Name Function
A0 to A21 Address Input
Din Data Input
Dout Data Output
WE Write Enable
CS Chip Select
OE Qutput Enable
Vee +5 V Power Supply
Veco Output Buffer Power Supply
Vsso Output Buffer Ground
Vs Ground
NC Not Connect
2
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HM671400H Series

Block Diagram

A6 o——]
A20 o——
Al o——
A7 o0—]
Al4 o——
A8 o———
A13o——
AQo—— —
Ado— —
A18o——— ]

Din f Column /0 =—{>—+—° Dout

Input
Data Column Decoder

| RRRRRARSRARE

A15A2A19A3A21 AOATATAT1AS A16A17

— o Voo
—©0 Vsgg

Row Memory Matrix
Decoder 1024 X 4096

MU M MMM MMM

Function Table

(3 WE OE Mode Output V. Current
H X X Not Selected High Z lsg» lses
L H H Output Disable High Z lecs locs
L H L Read Data Out |
L L H Write High Z loos lec
L L L Write High Z loes lec

Absolute Maximum Ratings

Item Symbol Rating Unit
Supply Voltage * Ve -05t0+7.0 \Y%
Voltage on any pin relative to Vg *' V; —05toV,,+05 \
Power dissipation P 1.0/1.5* w
Operating Temperature Range Topr 0 to +70 °C
Storage Temperature Range (with bias) Tstg (Bias) -10to + 85 °C
Storage Temperature Range Tstg —-55to + 125 °C

Notes: 1. With respect to Vgg = Vggo
2. P;=1.5W is guaranteed under the minimum air flow exceeding 500 linear feet per minute.

HITACHI
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HM671400H Series

Under the dc and ac specifications shown in the Tables, this device is tested under the minimum transverse
air flow exceeding 500 linear feet per minute.

Recommended DC Operating Conditions (0°C < Ta < 70°C)

Item Symbol Min Typ Max Unit
Supply Voltage Vee, Veco 45 50 55 \
Vss» Vsso 0.0 0.0 0.0 \
Input High Voltage Vi 2.2 — Ve +0.5 \
Input Low Voltage Vi -0.5 — 0.8 \
4
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HM671400H Series

DC and Operating Characteristics (V.. =V =50V £ 10%, V¢, =V, =0V, Ta=

0 to +70°C)
15 20
Item Symbol  Test Conditions Min Max Min Max Unit
Input Leakage Current Il V=55V, — 2 — 2 HA
Viy=0Vto Vg
Output Leakage Current Il CS=V,orOE=V,, — 10 — 10 pA
WE-V,
Vour =0 Vio Vg
Operating Power Supply Current |, CS =V, loir=0mA — 120 — 120 mA
Average Operating Current lecq Min. cycle, Iy, = 0 mA — 170 — 150 mA
Standby Power Supply Current lsgac CS = V,, Min. cycle — 100 — 80 mA
lsanc CS =V, Allinputfixed — 20 — 20 mA
and V, =V,orV,
ls CS>V,,—02V — 10 — 10 mA
Vy<02Vor
V2V, 0.2V
Output Low Voltage Voo lb. =8 mA — 04 — 04 Vv
Output High Voltage Vou loy =—4 MA 24 — 24 — \
5
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HM671400H Series

AC Characteristics (V.. =V, =50V £ 10%, Vi, = Vi, =0V, Ta = 0°C to 70°C,
unless otherwise noted.)

Read Cycle
15 20

Item Symbol Min Max Min Max Unit
Read Cycle Time tac 15 — 20 — ns
Address Access Time tan — 15 — 20 ns
Chip Select Access Time tacs — 15 — 20 ns
Chip Selection to Output in Low Z t, ¥ *2 5 — 5 — ns
Output Enable to Output Valid toe — 8 — 10 ns
Output Enable to Output in Low Z [ 2 — 2 — ns
Chip Deselection to Output in High Z t, *0 2 0 7 0 8 ns
Output Hold from Address Change ton 5 — 5 — ns

Notes: 1. This parameter is sampled and not 100% tested.
2. Transition is measured 2200 mV from steady state voltage with specified loading in Load(B).

Write Cycle
15 20

Item Symbol Min Max Min Max Unit
Write Cycle Time twe ™ 15 — 20 — ns
Chip Selection to End of Write tew 12 — 15 — ns
Address Valid to End of Write taw 12 — 15 — ns
Address Setup Time tas 0 — 0 — ns
Write Pulse Width twe 12 — 15 — ns
Write Recovery Time tyr 3 — 3 — ns
Data Valid to End of Write tow 8 — 10 — ns
Data Hold Time ton 0 — 0 — ns
Write Enable to Output in High Z [P 0 7 0 8 ns
Output Disable to Output in High Z touz ¥2 *° 0 7 0 8 ns
Output Active from End of Write tow 2 *° 2 — 2 — ns
Notes: 1. All Write Cycle timings are referenced from the last valid address to the first transitioning

address.

2. This parameter is sampled and not 100% tested.
3. Transition is measured 2200 mV from steady state voltage with specified with loading Load(B).

HITACHI
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HM671400H Series

Capacitance (Ta =25°C, f =1 MHz)

Item Symbol Max Unit Test Condition
Input Capacitance C\* 6 pF Vy=0V
Output Capacitance Cour” 8 pF Vour =0V

Note: This parameter is sampled and not 100% tested.

AC Test Conditions

e Input pulse levels: Vggto3.0V

e TInput timing reference levels: 1.5V
e  Qutput Load: See figure

e Input rise and fall times: 4 ns

e Qutput reference levels: 1.5V

+5V +5V

g 480 Q. 480 Q
Output Output
© % 1
2550 = 30pF~* 255Q 5pF*
777
Output Load A Output Load B
(for thz, tiz, tonz, toLz twz, & tow)
* including scope and jig
capacitance

HITACHI
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HM671400H Series

Timing Waveforms

Read Cycle-1 *!

-

trc

Address ><

- A — >

o« TR
N

S toLz
CcS >
N

I —: Vo1 >

etz —™

Data Out < Data Valid ><><>
High Impedance
Note: 1. WE=V,
Read Cycle-2 " *% #3
tRC
Address ><
L)
— o= A toH—»
Data Out Previous Date Valid >< Date Valid ><><
Notes: 1. WE=V,
2. CS=V,
3. OE=V,
8
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HM671400H Series

Read Cycle-3 *1 #% *3

cs —X\ tRC 7/—

«—1acs tHz

etz —

Data Out >< Date Valid >%—
High Impedance

Notes: 1. WE=V,
2. CS=V,
3. Address valid prior to or coincident with CS transition low.

Write Cycle-1 *' (OE = H, WE Controlled)

twc

Address ><

e taw WR

Bl *

— twp 4>

IDH
tow—*
Data In ><><><><><>< Date Valid ><>O<>

High Impedance

Data Out

Note: 1. A write occurs during the overlap of a low CS and a low WE (t.).

HITACHI
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HM671400H Series

Write Cycle-2 *' (OE = H, CS Controlled)

Address

Data In

Data Out
Note: 1.

twe

tas

tcw————»

7

ANNANANAAN

ARAIIIINIY,

N

taw

™

tow———>

Date Valid

High Impedance

A write occurs during the overlap of a low CS and a low WE (i)

10

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

HITACHI




HM671400H Series

Write Cycle-3 *! (OE = Clocked, WE Controlled)

3 twe
Address >< ><
o D00 AVONONY
: 0,
NANNANASNS /
taw o
t WR
AS twp ‘
e NN
tonz
High Impedance f,
fow toH
Data In Data Valid
Note: 1. A write occurs during the overlap of a low CS and a low WE (t,.).
11
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HM671400H Series

Write Cycle-4 *%#2 (OE = Clocked, CS Controlled)

twe

Address ><

= (KKK ENNNNNNN,
R tow N
cs \ /
N /
taw |
. twr
typ 1 -~
o SO0, AR
bw ton
Data In Data Valid
Data Out High Impedance
Notes: 1. A write occurs during the overlap of a low CS and a low WE (i)

2. If CS low transition occurs simultaneously with the OE high transition or after the OE
transition, output remain in a high impedance state.

12
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HM671400H Series

Write Cycle-5 *% #2 *3 (OE = L, WE Controlled)

Address

CS

Data Out

Data In

Notes: 1.

twe

X
NANNNNNSS FAAIIRIIIINY,

taw

taAs *4 twr
»- twp - »

T 7

7|2 tow toH |

XXX s sty

XXXXKX X0

A write occurs during the overlap of a low CS and a low WE (i)

During this period, I/O pins are output state so that the input signals of opposite phase to the
outputs must nit be applied.

Output data is the same phase of write data of this write cycle.

13
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HM671400H Series

Write Cycle-6 ** #2 (OE = L, CS Controlled)

twe

Address ><

tas tcw

O
)
|

taw

™1

twp

twr

7/

tLz twz

High Impedance

Data Out *2

tbw

impedance state.

Notes: 1. A write occurs during the overlap of a low CS and a low WE (t,).
2. Ifthe CS low transition occurs after the WE low transition, output remain in a high

14
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HM671400H Series

Package Dimension
HM761400HJP Series (CP-32DB) Unit : mm
20.71
21.08 Max
o (a2]
ol o
-+l +l
ol ~
T 1e
0.74 g o~
o —
+l 3
1.265 Max 8 é 9
2| 2 8 [\ ~
v
i) RN v/ L\
0.43+0.10 | 9.40 + 0.25
IT
~[0.10
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