HM658128A Series

131072-word x 8-bit High Speed CMOS Pseudo Static RAM
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Rev. 8.0
Jun. 5, 1995

Description

The Hitachi HM658128A is a pseudo-static RAM organized as 131,072-word x 8-bit. HM658128A realizes
low power consumption and high speed access time by employing 1.3 pm CMOS process technology. The
HM658128A supports 3 refresh functions: address refresh, auto refresh and self refresh. Low power version
dissipates only 350 uW (typ)/500 uW (typ) in self refresh mode and retains the data with battery. The
HM658128A is pin-compatible with 1-Mbit static RAM.

Features

e Single 5V (+10%)
e High speed
—— Access time
CE Access time: 80/100/120 ns
— Cycle time
Random read/
Write cycle time: 130/160/190 ns
e Low power:
— Active: 300 mW (typ)
— Standby: 350 pW (typ) (LL-version)
500 uW (typ) (L-version)
o All inputs and outputs TTL compatible
¢ Non multiplexed address
* 512 refresh cycles (8 ms)
e Refresh functions
— Address refresh
— Automatic refresh
— Self refresh
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HM658128A Series

Ordering Information

Package

600-mil 32-pin plastic DIP (DP-32)

32-pin plastic SOP (FP-32D)

8 mm x 20 mm 32-pin plastic TSOP (TFP-32D)

Type No. Access Time
HM658128ALP-8 80 ns
HM658128ALP-10 100 ns
HM658128ALP-12 120 ns
HM658128ALP-8L 80 ns
HM6E58128ALP-10L 100 ns
HM658128ALP-12L 120 ns
HM658128ALFP-8 80 ns
HM658128ALFP-10 100 ns
HM658128ALFP-12 120 ns
HM658128ALFP-8L 80 ns
HM658128ALFP-10L 100 ns
HM658128ALFP-12L. 120 ns
HMB658128ALT-8 80 ns
HM658128ALT-10 100 ns
HMB58128ALT-12 120 ns
HM658128ALT-8L 80 ns
HM658128ALT-10L 100 ns
HM658128ALT-12L 120 ns
HM658128BALR-8 80 ns
HM658128ALR-10 100 ns
HM658128ALR-12 120 ns
HM658128ALR-8L 80 ns
HM658128ALR-10L 100 ns
HM658128ALR-12L 120 ns

8 mm x 20 mm 32-pin plastic TSOP reverse type (TFP-32DR)
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HM658128A Series

Pin Arrangement

HM6568128ALP/ALFP Series

RFSH [ 1 N/ 32 Pvee
A16 ] 2 31 [JAl5
A4 ] 3 30 [JcCs
A2 [ 4 29 [JWE
A7 [] 5 28 [ A13
A6 [ 6 27 [ A8
As [ 7 26 [] Ag
A48 25 [7A1
A3[]9 24 bo_E
A2 [[]10 23 [JA10
Al 5 " 22 [JCE
a0 O] 12 21 Qo7
voo [ 13 20 [JWO6
Vo1 [ 14 19 (KOs
vozr] s 18 [J V04
Vssg 16 17 F] 103
(Top View)
HM658128ALT Series
A11 1 32 [JOE
A2 31 [JA10
A8 []3 30 ] CE
A13[] 4 29 Qo7
WE[]S 28 [JWOs6
cs[]s 27 [Jos
A5 []7 26 [J1/O4
Vee [ 8 25 [J1O3
RFSH [ 9 24 []Vss
A6 [ 10 23 [woz2
A14 ] 11 22 WO 1
a1z [] 12 21 Qoo
A7 []13 20 [JA0
AB [ 14 19 [T A1
AS[115 18 [JA2
A4 16 17 [ A3
(Top View)
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HM658128A Series

Pin Arrangement (cont)

HM658128ALR Series

A4 (1 16 17 1 A3
A5 [] 15 18 [ A2
A6 ] 14 19 [ A1
A7 ] 13 20 [J A0
A12 ] 12 21 1 100
A4 ] 11 22 [1 /01
A16 [ 10 23 [ Vo2
RFSH [ 9 24 [ Vgg
VecD) 8 25 [ VO3
A5 [] 7 26 [ /04
Ccs ] 6 27 [ V05
WELC] 5 28 1 /06
A13 ] 4 29 [ 107
A8 (] 3 30 1 CE
A9 (] 2 31 [ A10
A11 [ 1 32 [J OE
(Top View)

Pin Description

Pin Name Function

A0 to A16 Address input

1100 to IY1O7 Data input/output

RFSH Refresh

CE Chip enable

OE Output enable

WE Write enable

cs Chip select

Veo Power supply

Vs Ground
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HM658128A Series

Block Diagram
A0 o—%
o !
e : |Address | Row Memory matrix
e ! | latch de- {512 x 256) x 8
e | | control | [ coder
o !
.
A8 E L ]
p 1 I I
1/0 0 O——{>— Input Column I/O
. data [
VO 70 Jb\]':_q control Column decoder T
p

Iy | |
liAddress latch control |

A9 A16

Y

for

RFSH O—————— Refresh

> control

Timing pulse generator

Read/write control

HITACHI
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HM658128A Series

Truth Table
CE CS at CE going low OE WE VO pin Mode
L H L H Low-Z Read
L H X X L High-Z Write
L H X H H High-Z —
L L X X X High-Z CS Standby
H x L X b High-Z Refresh
H X H X X High-Z Standby
Notes: 1. x means H or L.
Absolute Maximum Ratings
Parameter Symbol Value Unit
Terminal voltage with respectto V. V; -1.0to+7.0 Vv
Power dissipation P, 1.0 W
Operating temperature Topr Oto +70 °C
Storage temperature Tstg -55to +125 °C
Storage temperature under bias Tbias -10 to +85 °C
Recommended DC Operating Conditions (Ta = 0 to +70°C)
Parameter Symbol Min Typ Max Unit Note
Supply voltage Ve 4.5 5.0 5.5 Vv

Vs 0 0 0 v
Input voltage Vi 22 —_ 6.0 \

Ve -0.5 — 0.8 v 1

Note: 1. V, min= -3.0 V for pulse width < 10 ns.
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HM658128A Series

DC Characteristics (Ta = 0 to +70°C, V. =5 V £ 10%)

Parameter Symbol Min Typ*' Max Unit Test conditions Note
Operating power supply |, —_ 60 85 mA lo=0mA
current toe = Min.
Standby power supply g, — 1 2 mA CE=V,
current RFSH=V,, Vin20V
Standby power supply g, — 100 200 pA CE2V, 02V 1
current RFSH2V,.-0.2V,Vin20V
— 70 100 pA CEx>V, 02V 2
RFSH >V, -02V,Vin>0V
Operating power supply lcc, — 1 2 mA CE =V, 1,2
current in self refresh RFSH=V,, Vinz20V
mode
lecs — 100 200 HA CE=V.-02V 1
RFSH<0.2V,Vinz20V
— 70 100 HA CE>V,-02V 2
RFSH<0.2V,Vin=20V
Input leakage current |, -0 — 10 A Ve =55V
Vin = Vg to Vg
Output leakage current |, -10 — 10 HA OE=V,
Vo = Vgg to Ve
Output voltage Vo — — 0.4 Vv lop =2.1 mA
Vou 24 — — \ loy =—1mA
Notes: 1. This characteristics is guaranteed only for L-version.
2. This characteristics is guaranteed only for LL-version.
Capacitance (Ta = 25°C, f = 1 MHz)
Parameter Symbol Min Typ Max Unit Test Conditions
Input capacitance Cin —_— — 8 pF Vin=0V
Input/output capacitance Cio —_— — 10 pF Ve =0V
Note: 1. This parameter is sampied and not 100% tested.
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HM658128A Series

AC Characteristics (Ta =0 to +70°C, V. =5 V £ 10%)

Test Conditions

e Input pulse levels: 2.4 V,04V

e Input rise and fall times: 5 ns

e Timing measurement levels: 2.2V, 0.8 V

e Reference level: Vo =20V, Vy =08V

¢ Qutputload: 1 TTL and 100 pF (Including scope and jig)

HM658128A

-8 -10 -12
Parameter Symbol Min Max Min Max Min Max Unit Notes
Random read or write cycle time tac 130 ~— 160 — 190 — ns
Random read-modify-write cycle time  tp,c 190 — 220 — 260 — ns
Chip enable access time toea - 80 — 100 — 120 ns
Output enable access time toea - 30 — 30 — 40 ns
Chip disable to output in high-Z torz 0 30 0 30 0 35 ns 1,2
Chip enable to output in low-Z tez 20 — 20 —_ 20 — ns 2
Output disable to output in high-Z tonz — 25 — 25 — 30 ns 1,2
Output enable to output in low-Z toz 0 — 0 — 0 — ns 2
Chip enable pulse width tee 80n 10 100n 10p 120n 10p s
Chip enable precharge time tp 40 — 50 — 60 — ns
Address setup time tas 0 — 0 — o] — ns
Address hold time tan 30 — 30 — 35 — ns
Read command setup time tacs 0 — 0 —_ 0 — ns
Read command hold time then 0 — 0 — 0 — ns
RFSH hold time tone 15 —_ 15 — 15 — ns
RFSH delay time for standby taeo — 5 — 5 — 5 ns 10
Chip select setup time tess 0 — 0 — 0 — ns
Chip select hold time tosn 30 — 30 — 35 —_ ns
Write command pulse width twe 30 — 30 — 35 —_ ns
Chip enable to end of write tew 80 — 100 — 120 — ns
Data in to end of write tow 25 — 25 — 30 — ns
Data in hold time for write ton 0 — 0 -— 0 — ns
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HM658128A Series

AC Characteristics (Ta = 0 to +70°C, V. =5 V * 10%) (cont)

HM658128A
-8 -10 -12
Parameter Symbol Min Max Min Max Min Max Unit Notes
Output active from end of write tow 5 _ 5 R 5 — ns 2
Wirite to output in high-Z twnz — 25 — 25 — 30 ns 1,2
Transition time (rise and falt) ty 3 50 3 50 3 50 ns 6
Refresh command delay time tam 40 —_ 50 — 60 —— ns
Refresh precharge time tep 40 — 40 —_ 40 — ns
Refresh command pulse width for teap 80n 8u 80n 8pu 80n 8p s
automatic refresh
Automatic refresh cycie time tec 130 — 160 — 190 — ns
Refresh command pulse width for self t.,4 8 —_ 8 — 8 — us
refresh
Refresh reset time for self refresh tars 130 — 160 — 190 — ns
Refresh reset time for auto refresh tara 0 — 0 — 0 — ns
Refresh period (512 cycles) taer _ 8 —_— 8 — 8 ms
Notes: 1. t..,, tonz @and ty,; are defined as the time at which the outputs achieve the open circuit conditions.

2.
3.

4.

10.

tonz: toz tonz torzs twiz @Nd toy are sampled under the condition of t; = 5 ns and not 100% tested.
A write occures during the overiap of a low CE and a low WE. Write ends at the earlier of WE
going high CE going high.

if the CE low transition occurs simultaneously with or latter from the WE low transition, the output
buffers remain in high impedance state.

In write cycle, OE or WE must disable output buffers prior to applying data to the device and at the
end of write cycle data inputs must be floated prior to OE or WE turning on output buffers.

Transition time t; is measured between t,, min and t, max.
After power-up, pause more than 100 us and execute at least 8 initialization cycles.

512 cycles of burst refresh or the first cycle of distributed automatic refresh must be executed
within 15 us after self refresh, in order to meet the refresh specification of 8 ms and 512 cycles.
At the end of self refresh, refresh reset time (t.¢) is required to reset the internal self refresh
operation of the RAM. During tg:, CE and RFSH must be kept high. If auto refresh follows self
refresh, low transition of RFSH at the beginning of auto refresh must not occur during t.. period.

If t, is larger than 60 ns, tpcp can be 8 us maximum.
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HMG658128A Series

Timing Waveform
Read Cycle
P tre =
< tce ol le_tP 4
— N
tcss | | tesH
- [
4 T
s /] AN
tas tan
- |
Address K
AO-A16 Xﬁ Valid
tres tRCHl
<> -

tcea

\J

AN

o TTTT\Y 1771777777
u B R N\ 7/

)K ; N
7= 1

Valid data out
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HM658128A Series

Write Cycle 1 (OE clock)

trc

|
ﬂb

N

/[

NN

tow | | toH

- |-
Valid data

toLz
tWHZ -
"‘l tenz
- < »
tonz
AVAVAVA
\VAVAVAY,

HITACHI
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HM658128A Series

Write Cycle 2 (OE Low Fix)

Address
AO-A16

RFSH

Din

Dout

tre

tce

tp

Y
A
Yy

|

- twp

Yy

\T

L/

trHc

trcp
-————— ]

ANANRARRANS

/111N

tow toH

<
-

tewz

-

twhz

| Valid data in
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HM658128A Series

Read-Modify-Write Cycle

trwe

T
o N 1/ I
e
os 11 NN
A AH
Address S _:_:-
AO-A16 Valid )
tacs tRcH
- twe -
we /1 by "y ’]\ N
& \\\\\\% 1/
tRHC toHz trco
AFH N\ /1
< OEA tow 7 ton
Din i b <X> Valid data in y
tcea
E_» LVZH: tow ;1:0”2
Dout zixxgalig Lgata E é? VA?{
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HM658128A Series

Auto Refresh Cycle
N
_ trFD trc trc \
e >
CE tacp teap tep trap  1RFa|
wsi///// /)]
Self Refresh Cycle

A

il

w
ﬁ'

b1}

Al;‘;
A [
| ¥3

wn /)] NN
CS Standby Mode
tre o
| | >
— tce
CE Y_T - P 5 N
tess| | tesH

o« N //777 77777777 7777777777
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