


















































































































































































































































































































































































































































































































































































































































































































































































































































HM62W256 Series 

Function Table 

WE CS OE Mode Vee Current 110 Pin Ref. Cycle 

X H X Standby IS8,IS81 High-Z 

H L X Output Disable lee High-Z 

H L L Read lee Dout Read cycle (1H3) 

L L H Write lee Din Write cycle (1) 

L L L Write lee Din Write cycle (2) 

Note 1. X:HorL 

Absolute Maximum Ratings 

Item Symbol Value Unit 

Power Supply Voltage 1 Vee -0.5 to 4.6 V 

Terminal Voltage1 -0.52 to +Vee +0.5 V 

Power Dissipation 1.0 W 

Operating Temperature Topr o to +70 

Storage Temperature Tstg -55 to +125 

Storage Temperature Under Bias Tbias -10 to +85 

Note 1. Relative to VSS 
2. VT (min) = -3.0V for pulse half-width ... 50 ns 

Recommended DC Operating Conditions (T a = 0 to + 70°C) 

II Parameter Symbol Min Typ Max Unit 

Vee 3.0 3.3 3.6 V 
Supply Voltage 

VSS 0 0 0 V 

Input High (Logic 1) Voltage VIH 2.0 Vee+0.3 V 

Input Low (Logic 0) Voltage VIL -0.31 0.8 V 

Note 1. VIL (min) = -3.0 V for pulse half-width ... 50 ns 
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HM62W2S6 Series 

DC Characteristics (Ta = 0 to +70°C, Vee::: 3.3 V ±0.3V, Vss = 0 V) 

Parameter Symbol Min 'lW» 1 Max Unit 

Input Leakage Current lIul 

Output Leakage Current IILOI 

Operating Power 
Supply Current (DC) 

leeOC1 

leeDC2 

1.5 5.0 rnA 

0.5 2.5 rnA 

rnA HM62W256-7 ICCAC1 30 Operating _________________ _ 

Power HM62W256-8 
Supply 
Current 

ICCAC1 

ICCAC2 

19B 

Standby Vee Current ISB1 

VOL 
Output Low Voltage 

VOL 

VOH 
Output High Voltage 

VOH 

27 rnA 

5 10 rnA 

rnA 

0.2 50 

0.2 

0.4 V 

0.2 V 

2.4 V 

Vee -2.0 - V 

Test CondHlons 

Vin = Vss to VCC 

CS = VIH or OE = VIH or WE = Vll, 
Wo = Vss to Vee 

CS = VIL, others = WilVlL Ivo = 0 rnA 

CS '" Vee-0.2 V, 
VIH os;; VCC - 0.2 V, VIL os;; 0.2 V 
h/o=OmA 

min cycle, duty = 100%, Iva = 0 rnA 
CS = VIL others = VIHNlL 

Cycle time'" .J.IJ.S, duty = 100% 
Iva = 0 rnA, CS os;; 0.2 V, 
VIH '" VCC - 0.2 V, VIL os;; 0.2 V 

CS=VIH 

VIN '" OV, 
CS '" Vcc-0.2V 

IOL=2.0mA 

10L= 100 IIA 

10H =-2.0 mA 

10H = -100 IIA 

Note 1. Typical values are at VCC = 3.3 V. T a = +25°C and not guaranteed. 
2. This characteristic is guaranteed only for L-SL version. 

Capacitance (T a = 2S°C, f = 1.0 MHz)1 

Parameter Symbol Min Max Unit Test CondHIons 

Input Capacitance Cin 8 pF Vln=OV 

Input/Output Capacitance ClIO 10 pF Vlto=OV 

Note 1. This parameter is sampled and not 100% tested. 
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HM62W256 Series 

AC Characteristics (Ta = 0 to +70°C, VCC = 3.3 V ± 0.3 V, unless otherwise noted.) 

Test Condition 

• Input pulse levels: 0.4 V to 2.4 V • Input rise and fall times: 5ns 
• Input timing reference level: 1.4 V • Output timing reference level: 0.8 V /2.0 V 

Output Load 

soon 

DOut]:} 
1.4 v 

50pF* 

(* Including scope & jig) 

Read Cycle 
HM62W256-7 HM62W256-8 

Parameter Symbol Min Max Min Max Unit Notes 

Read Cycle Time tRC 70 85 ns 

Address Access Time tAA 70 85 ns 

Chip Select Access Time tACS 70 85 ns 

Output Enable to Output Valid tOE 35 45 ns 

Chip Selection to Output in Low-Z tCLl 10 10 ns 2 

Output Enable to Output in Low-Z tOll 5 5 ns 2 

Chip Deselection to Output in High-Z tCHZ 0 25 0 30 ns 

Output Disable to Output in High-Z tOHZ 0 25 0 30 ns 

1,2 II 1,2 

Output Hold From Address Change tOH 10 10 ns 
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HM62W2S6 Series 

Read Timing Waveform (1) 3 

tRC 

Address 

tAA 
tACS 

CE 
tcLi2 

tOE 
toLi 

OE 

Dout 

Read Timing Waveform (2) 3, 4, 6 

RC 

Address )( )( 
tAA tOH 

tOH 
I 
I 

Dout XXXXX)K Valid Data '\VX 
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HM62W256 Series 

Read Timing Waveform (3) 3, 5, 6 

" ..lit' 

tACS tCHZ ·1."2 

Dout 

tCLZ·2 KXx>k Valid Data ..... 
/ 

Notes: 1. tCHZ and tOHZ are defined as the time at which the outputs achieve the open circuit conditions and are not 
refered to output voltage levels. 

2. This parameter is sampled and not 100% tested. 

3. WE is high for read cycle. 

4. Device is continuously selected, CS = VIL 

5. Address Valid prior to or coincident with CS transition Low. 

6. OE=VIL 
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HM62W256 Series 

Write Cycle 
HM62W256-7 HM62W256-8 

Parameter Symbol Min Max Min Max Unit Notes 

Write Cycle Time twe 70 85 ns 

Chip Selection to End of Write tew 60 75 ns 2 

Address Setup Time lAS 0 0 ns 3 

Address Valid to End of Write tAw 80 75 ns 

Write Pulse Width twi=> 50 55 ns 

Write Recovery Time twR 0 0 ns 4 

Write to Output in High-Z twHZ 0 25 0 30 ns 10,11 

Data to Write Time Overlap tow 30 40 ns 

Data Hold From Write Time tOH 0 0 ns 

Output Active From End of Write tow 10 10 ns 10 

Output Disable to Output in High-Z tOHZ 0 25 0 30 ns 10,11 
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HM62W256 Series 

Write Timing Waveform (1) (OE Clock) 

twc 

Address 

tcw"2 

'6 

Dout 

tow 

Din 
Valid Data 

II 
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HM62W256 Series 

Write Timing Waveform (2) (OE Low Fixed)*2 

Notes: 

Address 

tcw'2 

.. tow'10 

Dout 

Din 

1. A write occurs during the overlap of a low CS and a low WE. A write begins at the later transition of CS 
going low or WE going low. A write ends at the earlier transition of CS going high or WE going high. twp 
is measured from the beginning of write to the end of write. 

2. tew is measured from CS going low to the end of write. 

3. tAs is measured from the address valid to the beginning of write. 

4. twR is measured from the earlier of WE or CS going high to the end of write cycle. 

5. During this period, I/O pins are in the output state so that the input signals of the opposite phase to the 
outputs must not be applied. 

6. If the CS low transition occurs simultaneously with the WE low transition or after the WE low transition, 
the outputs remain in a high impedance state. 

7. Dout is the same phase of the write data of this write cycle. 

8. Dout is the read data of next address. 

9. If CS is low during this period, VO pins are in the output state. Therefore, the input signals of the opposite 
phase to the output must not be applied to them. 

10. This parameter is sampled and not 100% tested. 

11. tOHZ and twHZ are defined as the time at which the outputs achieve the open circuit conditions and are 
not refered to output voltage levels. 

12. In the write cycle with OE low fixed, twp must satiSfy the following equation to avoid a problem of data 
bus contention, twp min = twHZ max + tow min. 
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HM62W256 Series 

Low Vee Data Retention Characteristics (T a = 0 to + 70°C) 

Parameter Symbol Min Typ*1 Max Unit Test Conditions 

VCC for Data Retention VDR 2.0 3.6 V CS ;::VCC-O.2 V, Vin;:: OV 

Data Retention Current ICCDR T.B.D. !IA VCC = T.B.D., Vin ;:: 0 V 
CS ;:: VCC -0.2 V 

Chip Deselect to Data tCDR 
Retention Time 

0 ns See Retention Waveform 

Operation Recovery Time tR tRC*1 ns See Retention Waveform 

Low Vee Data Retention Timing Waveform 

vee 
3.0V -----t~~t_=---=~~=~~----~-t~--------
,., ----£\\--------------/p--. ---­
VOR ---1-----\ 1-----\:----
ov ---------------~~~~~~~~-----------------

Notes: 1. tRC = read cycle time. 

2. CS controls address buffer, WE buffer, OE buffer, and Din buffer. If CS controls data retention mode, other 
input levels (address, WE, OE, 1/0) can be in the high impedance state. 
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HM62W8128 Series------Product Preview 

131072-Word x 8-Bit High Speed CMOS Static RAM 

Description Ordering Information 

The Hitachi HM62W8128 is a CMOS static Access 

RAM organized 128 kword X 8 bit. It realizes Type No. time Package 

higher density, higher performance and low 
HM62WB12BLP-10 100 ns power consumption by employing 0.8 j.Lm Hi-

CMOS process technology. 
HM62WB12BLP-12 120 ns It offers low power standby power dissipation; 

therefore, it is suitable for battery back-up sys-
HM62WB12BLP-10L 100 ns 600-mil 32-pin 

terns. The device, packaged in a 525-mil SOP plastic DIP 
(460-mil body SOP) or a 600-mil plastic DIP, or a 

HM62WB12BLP-12L 120 ns (DP-32) 
8 X 20 mm TSOP with thickness of 1.2 mm, is 
available for high density mounting. TSOP pack-

HM62WB12BLP-10SL 100 ns age is suitable for cards, and reverse type TSOP is 
also provided. 

HM62WB12BLP-12SL 120 ns 

Features HM62WB12BLFP-10 100 ns 

• High Speed HM62WB12BLFP-12 120 ns 
Fast access time: 100/120 ns (max) 

525-mil 32-pin 
• Lowpower HM62WB12BLFP-10L 100 ns 

plastic SOP 
Active: 23 mW (typ) 

HM62WB12BLFP-12L 120 ns (FP-32D) 
Standby: 4j.LW (typ) (L-/L-L/L-SL version) 

• Single 3.3 V supply 
HM62WB12BLFP-10SL 100 ns 

• Completely static memory 
No clock or timing strobe required HM62WB12BLFP-12SL 120 ns 

• Equal access and cycle times 
• Common data input and output HM62WB12BLT-10 100 ns 

Three state output Bmm x 20mm 
• All inputs and outputs CMOS compatible. HM62WB12BLT-12 120 ns 32-pinTSOP 
• Capability of battery back up operation (normal type) 

. (L-/L-L/L-SL version) HM62WB12BLT-10L 100 ns (TFP-32D) 

2 chip selection for battery back up 
HM62WB12BLT-12L 120 ns 

HM62WB12BLR-10 100 ns 
Bmm x 20mm 

HM62WB12BLR-12 120 ns 32-pinTSOP 
(reverse type) 

HM62WB12BLR-10L 100 ns (TFP-32DR) 

HM62WB12BLR-12L 120 ns 
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HM62W8128 Series 

Pin Arrangement 

HM62W8128P/FP Series HM62W8128T Series 

NC Vee All 1 0 32 i5E 
A9 2 31 A1Q.. 

A16 A15 AS 3 30 CSl 

A14 CS2 .\1.3 4 29 1107 
WE 5 28 1106 

A12 WE CS2 6 27 1105 

A7 A13 A15 7 26 1104 

~ 8 25 1103 
A6 A8 9 24 Vss 

AS A9 
A16 10 23 1102 
A14 11 22 1101 

A4 A11 A12 12 21 1100 

OE 
A7 13 20 AO 

A3 A6 14 19 Al 
A2 A10 AS 15 18 A2 

CSl 
A4 16 17 A3 

Al 

AO 1107 (Top View) 

1100 1106 

1101 1105 HM62W8128R Series 

1102 1104 A4 16 17 A3 
Vss 1103 AS 15 18 A2 

A6 14 19 Al 

(Top View) 
A7 13 20 AO 

A12 12 21 1100 
A14 11 22 1101 
A16 10 23 1102 

NC 9 0 24 
;ts3 \te S 25 

A15 7 26 1104 
QS2 6 27 1105 
WE 5 28 1106 

A13 4 29 .JlQI 
AS 3 30 CSl 
A9 2 31 Al0 

All 1 0 32 DE 

(Top View) 

II Pin Description 

Pin name Function Pin name Function 

AO-A16 Address rn: Output enable 

1100-V07 InpuUoutput NC No connection 

CSi' Chip select 1 Vee Power supply 

CS2 Chip select 2 VSS Ground 

WE Write enable 
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HM62W8128 Series 

Block Diagram 

A13 
.. ----<>Vcc A 

A15 0-- ----<>Vss 
A60-- : 

~ 
-:-

A70--
, 

A12 0--
, , , 

Row Memory Matrix , 
A14 0--

, , 
Decoder 512 x 2,048 , r--, 

A16 0--
, , 
, 

AS 0--
, 
, 

A40-- ~ 
: 
, t--
, 
~ 1 I , , , 

1100 
:~ -
~ t-;- Column VO 

r-=-

~ i ~ 
Input Column Decoder 
Data 
Control 1 II 

~ ------------,-----~ V07 ''"' 

~ 
, , :v , 

J ibbbbbbb 
, 

t"- , 
, 

AS 1.11 Al0 AO 1.1 A2 A3 
, 
, 

: .A 

CS2 ~ 
}--!!~~~~~~!~~-~-~~~~~:~~--j CS1 

WE ReadlWrite Control 

- J OE 

Function Table 

~1 eS2 OE WE Mode Vee current 110 pin Ref. cycle 

H X X X Standby IS9. IS91 High-Z 

X L X X Standby IS9. IS81 High-Z 

L H H H Output disable Icc High-Z 

L H L H Read Icc Dout Read cycle 

L H H L Write ICC Din Write cycle (1) 

L H L L Write ICC Din Write cycle (2) 

Note: 1. X: Hor L 
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HM62W8128 Series 
Absolute Maximum Ratings 

Item Symbol Value Unit 

Supply voltage relative to Vss Vee -0.510+ 5.5 V 

Voltave on any pin relative to Vss VT -0.5. ' to Vee+0.3 V 

Power dissipation PT 1.0 W 

Operating temperature Top!' Oto+70 ·,C 

Storage temperature Tst; -SS to+ 125 ·C 

Storage tremperature under bias Tbias -10 to as ·C 

Notes: 1. -1.2 V for pulse half-width ~ 30 ns 

Recommended DC Operating Conditions (Ta = 0 to + 70°C) 

Parameter Symbol Min Typ Max Unit 

Supply voltage Vee 3.0 3.3 3.6 V 

o o o v 

Input voltage 2.2 Vee+0•3 V 

-0.3 ·1 0.4 V 

Note: 1. -1.2 V for pulse half-width So 30 ns 

II 
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HM62W8128 Series 

DC Characteristics (Ta = 0 to + 70°C, Vee = 3.3 V ±10%, V SS = 0 V) 

Parameter Symbol Min Typ'1 Max Unit Test condlt!ons Notes 

Input leakage current Ilul 

Output leakage current IllOI 

Operating power supply Icc 
current: DC 

Operatjng power supply ICCl 
current 

ICC2 

Standby power supply IS8 
current: DC 

Standby power supply IS81 
current (1): DC 

Output voltage 

2.9 

6 10 

20 25 

7 10 

0.5 2 

0.01 

1.2 70 

1.2 50 

1.2 30 

0.1 

mA 

mA 

mA 

mA 

mA 

V 

V 

Vin .. Vss to Vee 

~ • V,H or CS2 • V,l or 

OE. V,H or WE - V'l' 
VVO" VSS to Vee 

~ .. V,l, CS2 • V,H, 

Others .. V,HN,l 
lvo. 0 mA 

Min cycle, duty .. 100%, 

~ .. V,l, CS2 - V'H, 
Others .. VIHN,l 
lvo. 0 mA 

Cycle time - 1 Ils, duty .. 100%, 

lvo. OmA, ~ sO.2V, 

CS2~ Vcc - 0.2 V 
V,H ~ Vce - 0.2 V. V,l S 0.2 V 

~ .. V'H, CS2 ,. V,H 
orCS2 .. V,l 

OV sVinsVCC 
~~VCC-0.2V, 
CS2 ~ Vce - 0.2 Vor L-version 
o V S CS2 oS 0.2 V 

L-L version 

L-SL version 

Note: 1. Typical values are at VCC" 3.3 V, Ta .. +2S·C and specified loading. 

Capacitance (Ta = 25°C, f = 1.0 MHZ)"l 

Parameter Symbol Min Typ Max Unit Test conditions 

Input capacitance Cin 8 pF Vin .. 0 V 

Input/output capacitance CliO to pF 

Note: 1. This parameter is sampled and not 100% tested. 
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HM62W8128 Series 
AC Characteristics (Ta = 0 to + 70°C. Vee = 3.3 V ± 10%, unless otherwise noted.) 

Test Conditions 

• Input pulse levels: 0.4 V to 2.4 V 
• Input rise and fall times: 5 ns 
• Input and output timing reference levels: 1.5 V 
• Output load: 1 TTl.. Gate and CL (50 pF) 

(Including scope & jig) 

Read Cycle 

HM62W8128-10 HM62W8128-12 

Parameter Symbol Min Max Min Max Unit Notes 

Read cycle time tRC 100 120' ns 

Address access time tM 100 120 ns 

Chip selection to output valid tCOl 100 120 ns 

tC02 100 120 ns 

Output enable to output valid toe 80 100 ns 

Chip selection to output in Iow-Z tLZl 15 15 ns 1.2.3 

tLZ2 15 15 ns 1.2.3 

Output enable 10 output in Iow-Z tOLZ 10 10 ns 1.2.3 

Chip deselection to output in high-Z tHZI 0 40 0 50 ns 1.2.3 

tHZ2 0 40 0 50 ns 1.2.3 

Output disable to output in high-Z tOHZ 0 40 0 50 ns 1.2.3 

Output hold from address change tOH 15 15 ns 1.2.3 
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HM62W8128 Series 

Read Timing Waverorm ·4 

tRC 

Address Address Valid 

tLl! 

CS2 
tC02 

tLZ2 I I tHZ2 

OE \\\\\\Wrs 
tOE I· tOLZ 

I toHZ 

tOH 

Dout 
Hi h 1m edance 

DataValicl 

Notes: 1. tHZ and 10HZ are defined as the time at which the outputs achieve the open circuit conditions 

and are not referred to output voltage levels. 
2. At any given temperature and voltage condition, tHZ max is less than tLZ min both for a given 

device and from device to device. 
3. This parameter is sampled and not 100% tested. 
4. WE is high for read cycle. 

HITACHI 
5-106 Hitachi America, Ltd .• Hitachi Plaza' 2000 Sierra Point Pkwy .• Brisbane, CA 94005-1819' (415) 589-8300 



HM62W8128 Series 
Write Cycle 

HM62W8128-10 HM62W8128-12 

Parameter Symbol Min Max Min Max Unit Notes 

Write cycle time twc 100 120 ns 

Chip selection to end of write lew 90 110 ns 

.Address setup time tAS 0 0 ns 

Address valid to end of write tAW 90 110 ns 

Write pulse width twp 80 100 ns 

Write recovery time tWR 0 0 ns 

0 0 ns 11 

Write·to output in high·Z tWHZ 0 40 0 SO ns 10 

Data to write time overlap tow SO 60 ns 

Write hold from write time tOH 0 0 ns 

Output active from end of write low 10 10 ns 10 
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HM62W8128 Series 

Write Timing Waveform (1) (0'£ Clock) 

Address 

twc . 

~ __________ A_dd_~_s_s_v_al_id ______________ ·~ __________ __ 

tAW 1\ 
tew'! 

CS1 

'e 

CS2 

tAS'3 
twp" 

WE Ifri -tlllllili/o 
Dout 

High Impedance 

tow tOH 

Din ----------------------(X)K Data Valid %XXXXXXXX 
I 
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HM62W8128 Series 

Write Timing Waveform (2) (DE Low Fixed) 

twe 

Address Address Valid 

tcw"2 

eS2 

tAW 

twp·' 

WE 

.. 
Dout 

Din 
High Impedance 

Notes: 1. A write occures during the overlap of a low CST. a high CS2. and a low WE. A write begins at 
the latest transition among CST going low. CS2 going high. and WE going low. A write ends at 
the earliest transition among CST going high. CS2 going low. and WE going high. twp is 

measured from the beginning of write to the end of write. 
2. tew is measured from the later of CST going low or CS2 going high to the end of write. 

3. tAS is measured from the address valid to the beginning of write. 

4. tWR is measured from the earliest of CST or WE going high or CS2 going low to the end of 

write cycle. 
5. During this period. 110 pins are in the output state; therefore. the input signals of the opposite 

phase to the outputs must not be applied. 
6. If CST goes low simultaneously with WE going low or after WE going low. the outputs remain in 

a high impedance state. 
7. Dout is the same phase of the latest written data in this write cycle. 
S. Dout is the read data of next address. 
9. If CST is low and CS2 high during this period. 1/0 pins are in the output state. Therefore. the 

input signals of the opposite phase to the outputs must not be applied to them. 
10. This parameter is sampled and not 100% tested. 
11. This value is measured from CS2 going low to the end of write cycle. 
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HM62W8128 Series 

Low V CC Data Retention Characteristics (Ta = 0 to + 70°C) 
This characteristics is guaranteed only for t·, t-t, and L·St version. 

Parametar Symbol Min Typ Max Unit Test conditions 

Vee for data retention VOR 2.0 v CSi a VCC -0.2 V, 
CS2 a VCC -0.2 V or 
o V ~ CS2 ~ 0.2 V 
Vin~OV 

Notes 

Data retention current !ceOR 50" IIA Vee. 3.0 V, Vin ~ OV Lversion 
CSi ~ Vee -0.2 V, 

30'2 IIA CS2~ Vee -0.2 Vor L·Lversion 
o V ~ CS2 ~ 0.2 V 

15'3 IIA L·SLversion 

Chip deselect to data retention time leOR 0 ns See retention waveform 

Operation recovery time 5 ms 

Low V cc Data Retention Timing Waveform (1) (m Controlled) 

Data relendon mode 
Vcc------~~------------------------------~~------

3~v------------I---------------------------------------- ---

eSI CS12 Vcc - 0.2 V 
OV -----------.---------------------------.--.-----------------------

Low Vee Data Retention Timing Waverorm (2) (C52 Controlled) 

• ICDR I Data relenlion mode .J IR . 

~v::::::-::t::::~---------------------------~::::t::-:::::::: ::: =\t-------m __ m -os;;;.-. ------ -- ---- -- ---r::= 
OV ---.------"-------------.------.----.-.---.-----------.----------. 

Notes: 1. 20 jLA max at Ta • 0 to 40'C (Lversion). 
2. 611A max at Ta • 0 to 40'C (L-Lversion). 
3. 3 IIA max at Ta • 0 to 40'C (L·SLversion). 
4. CS2 controls address buffer, WE buffer, CST buffer, OE buffer, and Din buffer. H CS2 controls 

data retention mode, Vin levels (address, WE, OE. CSi. 110) can be in the high impedance state. 
If ~ controls data retention made. CS2 must be CS2 a Vee - 0.2 V or 0 V ~ CS2 ~ 0.2 V. The 

other input levels (address. WE. OE. 110) can be in the high impedance state. 
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HM62V8128 Series ------Product Preview 

131072-Word x a-Bit High Speed CMOS Static RAM 

Description Ordering Information 

The Hitachi HM62V8128 is a CMOS static Access 

RAM organized 128 kword X 8 bit. It realizes Type No. time Package 

higher density, higher performance and low 
HM62VB12BP-12 120 ns power consumption by employing 0.8 J.Lm Hi-

CMOS process technology. 
HM62VB12BP-15 150 ns It offers low power standby power dissipation; 

therefore, it is suitable for battery back-up sys-
HM62VB12BLP-12 120 ns 600-mil 32-pin 

terns. The device, packaged in a 525-mil SOP plastic DIP 
(460-mil body SOP) or a 600-mil plastic DIP, or a 

HM62VB12BLP-15 150 ns (DP-32) 
8 X 20 mm TSOP with thickness of 1.2 mm, is 
available for high density mounting. TSOP pack-

HM62VB12BLP-12SL 120 ns age is suitable for cards, and reverse type TSOP is 
also provided. 

HM62VB12BLP-15SL 150 ns 

Features HM62VB12BFP-12 120 ns 

• High Speed HM62VB12BFP-15 150 ns 
Fast access time: 120/150 ns (max) 

525-mil 32-pin 
• Lowpower HM62VB12BLFP-12 120 ns 

plastic SOP 
Active: 18 mW (typ) 

HM62VB12BLFP-15 150 ns (FP-32D) 
Standby: 3 J.LW (typ) (L-/L-L/L-SL version) 

• Single 3 V supply 
H M62VB12BLFP-12SL 120 ns 

• Completely static memory 
No clock or timing strobe required HM62VB12BLFP-15SL 150 ns 

• Equal access and cycle times 
• Common data input and output HM62VB12BT-12 120 ns 

Three state output 

II • All inputs and outputs CMOS compatible. HM62VB12BT-15 150 ns 

• Capability of battery back up operation Bmm x 20mm 

(L-/L-L/L-SL version) HM62VB12BLT-12 120 ns 32-pin TSOP 

2 chip selection for battery back up (normal type) 
HM62VB12BLT-15 150 ns (TFP-32D) 

HM62VB12BLT-12L 120 ns 

HM62VB12BLT-15L 150 ns 

Note: Product Preview: This document contains information on a product under development. 
Hitachi reserves the right to change or discontinue the product without,notice. 
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HM62V8128 Series 

Ordering Information (cont) 

Type No. Access time Package 

HM62V8128R-12 120ns 

HM62V8128R-15 150ns 

HM62V8128LR-12 120 ns 8mmX20mm 
32'pin TSOP 

HM62V8128LR-15 150 ns (reverse type) 
(TFP·32DR) 

HM62V8128LR-12L 120 ns 

HM62V8128LR-15L 150 ns 

Pin Arrangement 

HM62V8128P/FP Series HM62V8128T Series 

NC Vee All 10 32 ~ 

A15 
A9 2 31 A1.Q.. 

A16 AS 3 30 CSl 
A14 CS2 WE 4 29 V07 

5 28 V06 
A12 WE CS2 6 27 V05 

A7 A13 A15 7 26 V04 
Vee 8 25 V03 

A6 A8 NC 9 24 Vss 
A5 A9 A16 10 23 V02 

A14 11 22 1101 
A4 All A12 12 21 VOO 
A3 OE A7 13 20 AO 

A6 14 19 Al 
A2 Al0 A5 15 18 A2 
Al CSl A4 16 17 A3 

AO 1107 (Top View) 

1/00 1106 

1/01 1105 
HM62V8128R Series 

1/02 1/04 

Vss 1/03 A4 16 17 A3 
A5 15 18 A2 

(Top View) A6 14 19 Al 
A7 13 20 AO 

A12 12 21 1100 
A14 11 22 1/01 
A16 10 23 1102 

NC 9 0 
24 v~ \t:e 8 25 II 3 

A15 7 26 1104 
<:&2 6 27 1105 
WE 5 28 V06 
A13 4 29 .!lQZ. 

A8 3 30 CS1 
A9 2 31 Al0 

Al1 1 0 32 OE 

(Top View) 
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Pin Description 

Pin name Function 

AO - A16 Address 

1/00-1/07 Input/output 

~ Chip select 1 

CS2 Chip select 2 

Block Diagram 

A13 

A15 

A6 

( A7 

A12 

~ 
Row 

A14 Decoder 

A16 

AS 

A4 
U 

1/00 o-----,,--c--l A----7"---! 

1/07o-"--+--H 

Input 
Data 
Control 

HM62V8128 Series 

Pin name Function 

WE Write enable 

rn: Output enable 

NC No connection 

Vee Power supply 

Vss Ground 

---<lVcc 

---<lVss 

Memory Matrix 
512 x 2,048 

Column 1/0 

Column Decoder 

~L~ __________ "_}~~_A_~~A.~~_A_A_~_~_~~I 

OEO----------------~ 
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HM62V8128 Series 

Function Table 

~1 eS2 or: WE Mode Vee current 1/0 pin Ref. cYcle 

H X X X Standby Iss,ISSl High-Z 

X L X X Standby Iss,lsSl High-Z 

L H H H Output disable Icc High-Z 

L H L H Read Icc Dout Read cycle 

L H H L Write ICC Din Write cycle (1) 

L H L L Write Icc Din Write cycle (2) 

Note: 1. X: HorL 

Absolute Maximum Ratings 

Item Symbol Value Unit 

Supply voltage relative to vss Vee -0.5 to + 5.5 V 

Voltave on any pin relative to Vss VT -0.5'1 to Vce+0.3 V 

Power dissipation PT 1.0 W 

Operating temperature Topr o to + 70 ·C 

Storage temperature Tstg -5Sto+ 125 ·C 

Storage tremperature under bias Tbias -10 to 85 ·C 

Notes: 1. -1.2 V for pulse hall-width s 30 ns 

Recommended DC Operating Conditions (Ta = 0 to + 70°C) 

Parameter Symbol Min Typ Max Unit 

Supply voltage Vee 2.7 3.0 3.3 V 

Vss 0 0 0 V 

Input voi:age 2.3 Vee+0.3 V 

-0.3 '1 0.4 V 

Note: 1. -1.2 V lor pulse hall-wid.th s. 30 ns 
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HM62V8128 Series 

DC Characteristics (Ta = 0 to + 70°C. Vee = 3 V ±10%. V SS = 0 V) 

Parameter Symbol Min Typ·1 Max Unit Test conditions Notes 

Input leakage current IILlI 

Output leakage current IILOI 

Operating power supply Icc 
current: DC 

Operating power supply ICC 1 

current 

Standby power supply ISB 
current: DC 

Standby power supply ISBI 

current (1): DC 

Output voltage 

2.6 

5 10 

15 20 

6 10 

0.5 2 

0.01 

60 

40 

20 

0.1 

rnA 

rnA 

mA 

mA 

mA 

J.LA 

V 

V 

Vin. VSS to Vee 

'CST .. VIH or CS2 .. VIL or 

OE .. VIH or WE .. VIL' 

Vila" Vss to Vee 

'CST .. VIL' CS2 .. VIH' 
Others .. VIHNIL 

Iva" 0 rnA 

Min cycle, duty .. 100"10, 

'CST .. VIL, CS2 .. VIH, 

Others = VIHIVIL 

Ilia = 0 mA 

Cycle time .. 1115, duty = 100"10, 

1110 .. 0 mA, 'CST S 0.2 V. 

CS2 ~ Vee - 0.2 V 

VIH~Vee-O.2V, VILSO.2V 

'CST = VIH. CS2 .. VIH 
orCS2. VIL 

OVsVinsVee 

'CST ~ Vee - 0.2 V. 
CS2 ~ Vee - 0.2 Vor L-version 

o V S CS2 s 0.2 V 
L-L version 

L·Sl version 

10L .. 1 00 J.LA 

Note: 1. Typical values are at Vee = 3.0 V, Ta .. +2S'C and specified loading. 

Capacitance (Ta = 25°C. f = 1.0 MHz)" 1 

Parameter Symbol Min Typ Max Unit Test conditions 

Input capacitance Cin 8 pF Vin .. 0 V 

I~putloutput capacitance 10 pF 

Note: 1. This parameter is sampled and not 100% tested. 
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HM62V8128 Series 

AC Characteristics (Ta = 0 to +70°C, VCC = 3 V ± 10%, unless otherwise noted.) 

Test Conditions 
• Input pulse levels: 0.4 V to 2.4 V 
• Input rise and fall times: 5 ns 
• Input and output timing reference levels: 1.5 V 
• Output load: 

HM62V8128-12 1 TIL Gate and CL (50 pF) 

HM62V8128-15 1 TIL Gate and CL (100 pF) 

(Including scope & jig) 

Read Cycle 

HM62V8128-12 HM62V8128-15 

Parameter Symbol Min Max Min Max Unit Notes 

Read cycle time tRC 120 150 ns 

Address access time lAA 120 150 ns 

Chip selection to output valid tCOl 120 150 ns 

tC02 120 150 ns 

Output enable to output valid tOE 90 100 ns 

Chip selection to output in low-Z tLZl 15 20 ns 1,2,3 

tLZ2 15 20 ns 1,2,3 

Output enable to output in low-Z tOLZ 10 10 ns 1.2.3 

Chip deselection to output in high-Z tHZl 0 50 0 60 ns 1,2.3 

tHZ2 0 50 0 60 ns 1.2,3 

Output disable to output in high-Z tOHZ 0 50 0 60 ns 1.2.3 

Output hold from address change tOH 15 20 ns 1,2.3 
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HM62V8128 Series 

Read Timing Waveform *4 

Address 

t tRC I 

CS2 T!l///f. tC02 t\i\\\\\\1\\ 
1-1~---tL-'-'Z2:'::::::"'--_...!.., -I !.! I~ l 

"'"T""'"'<'""\\~\\"--'-\\~\\1 ffflZZZTlJ1I OE 

I 
tOE I I tOHZ 

... :>--_-'t""OL~Z=___~ II. tOH 
! 

Dout Hi h 1m edance 
Data Valid 

Notes: 1. tHZ and 10HZ are defined as the time at which the outputs achieve the open circuit conditions 
and are not referred to output voltage levels. 

2. At any given temperature and voltage condition, tHZ max is less than tLZ min both for a given 
device and from device to device. 

3. This parameter is sampled and not 100% tested. 
4. WE is high for read cycle. 
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HM62V8128 Series 
Write Cycle 

HM62V8128-12 HM62V8128-15 

Parameter Symbol Min Max Min Max Unit Notes 

Write cycle time twe 120 150 ns 

Chip selection to end of write tew 110 140 ns 

Address setup time tAS 0 0 ns 

Address valid to end of write tAW 110 140 ns 

Write pulse width twp 100 130 ns 

Write recovery time tWR 0 0 ns 

0 0 ns 11 

Write to output in high-Z tWHZ 0 50 0 60 ns 10 

Data io write time overlap tow 60 80 ns 

Write hold from write time tOH 0 0 ns 

Output active from· end of write tow 15 20 ns 10 
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HM62V8128 Series 

Write Timing Waveform (1) (~ Clock) 

Iwe 

Address Address Valid 

tAw 

ICW'2 

CSl 

'6 

CS2 

twp'l 

WE 

High Impedance 
Dout 

" .. I ",. L -----<rl om'~~d ixxxxxxxx Din 

II 
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HM62V8128 Series 
Write Timing Waveform (2) (00 Low Fixed) 

I lwe 

Address *'----I IWR·· I lew 

CS2 

tAW 

IWp·' 

WE .' 

.. ·s 

Doul 

I "II 

Din 
High Impedance 

Data Valid ~) »») ))00 

Notes: 1. A write occures during the overlap of a low CST. a high CS2. and a low WE. A write begins at 
the latest transition among 'CST going low. CS2 going high. and WE going low. A write ends at 
the earli~st transition among CST going high. CS2 going low. and·WE going high. twp is 

measured from the beginning of write to the end of write. 
2. tew is measured from the later of CST going low or CS2 going high to the end of write. 

3. tAS is measured from the address valid to the beginning of write. 

4. tWR is measured from the earliest of ~ or WE going high or CS2 going low to the end of 

write cycle. 
5. During this period. 110 pins are in the output state; therefore. the input signals of the opposite 

phase to the outputs must not be applied. . 
6. If ~ goes low simultaneously with WE going low or after WE going low. the outputs remain in 

a high impedance state. 
7." Dout is the same phase of the latest written data in this write cycle. 
S. Dout is the read data of next address. 
9. If ~ is low and CS2 high during this period. 110 pins are in the output staie. Therefore. the 

input signals of the opposite phase to the outputs must not be applied to them. 
10. This parameter is sampled and not 100% tested. 
11. This value is measured from CS2 going low to the end of write cyc!e. 
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HM62V8128 Series 

Low V CC Data Retention Characteristics (Ta = 0 to + 70°C) 
This characteristics is guaranteed only for L·, L·L, and L·SL version. 

Parameter Symbol Min Typ Max Unit Test conditions 

Vcc for data retention VOR 2.0 v CSi :.: VCC -().2 V, 
CS2:o: VCC -().2 V or 
o VoS CS2 oS 0.2 V 
Vin:o:OV 

Notes 

Data retention current ICCOR 50" IIA VCC • 3.0 V, Vin:o: OV Lversion 
CST:.: VCC -().2 V, 

30'2 IIA CS2:o: Vee -().2 V or L·Lversion 
o VoS CS2 oS 0.2 V 

15"3 IIA L·SLversion 

Chip deselect to data retention time tCOR 0 ns See retention waveform 

Operation recovery time 5 ms 

Low Vee Data Retention Timing Waveform (1) (m Controlled) 

Data retention mode 
V~ .......... ~~tI--------------------------~;=~-----
2JV····----·--- ----------------- •• -----.---------------

CSf CSt ~ Vec - 0.2 V 
OV --------.---.---- •• ---.---.--.---.------------------------------.-

Low Vee Data Retention Timing Waverorm (2) (CS2 Controlled) 

tCDR t Data retention mode , tR ____ +-1-'_-... -d • .' 

~;:v::::::-::t::::~---------------------------~:::' ::-:::::::: 
::: ~ - nnn ____ - - _n <;'-;02-' nn -- - _n - - n ---yc::: 
OV - •• --- ••• -- •••• ----.-.-.-.- ••• - ••• -.-.--.----------.--.-.--------. 

Notes: 1. ~O IIA max at Ta • 0 to 40'C (Lversion). 
2. 6 IIA max at Ta .0 to 40'C (L·Lversion). 
3. 3 IIA max at Ta - 0 to 40'C (L·SLversion). 
4. CS2 controls address buffer, WE buffer, ~ buffer. OE buffer, and Din buffer. H CS2 controls 

data retention mode, Vin levels (address. WE, OE, 'CST, 110) can be in the high impedance state. 
If 'CST controls data retention mode, CS2 must be CS2:i!: VCC - 0.2 V or 0 VoS CS2 oS 0.2 V. The 
other input levels (address, WE. OE, 1/0) can be in the high impedance state. 
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HM62W9128 Series ------- Preliminary 

131072-Word x 9-Bit High Speed CMOS Static RAM. 

Description Ordering Information 

The Hitachi HM62W9128 is a CMOS static 
RAM organized 128 kword X 9 bit. It realizes 
higher density, higher performance and low 
power consumption by employing 0.8 j.Lm Hi­
CMOS process technology. 

It offers low power standby power dissipation; 
therefore, it is suitable for battery back-up sys­
tems. The device, packaged in a 525-mil SOP 
(460-mil body SOP) or a 6OO-mil plastic DIP, or a 
8 X 20 mm TSOP with thickness of 1.2 mm, is 
available for high density mounting. TSOP pack­
age is suitable for cards. 

Features 

• High Speed 
Fast access time: 100 ns/120 ns (max) 

• Lowpower 
Active: 33 mW (typ) 
Standby: 4j.LW (typ) (L-/L-L/L-SL version) 

• Single 3.3 V supply 
• Completely static memory 

No clock or timing strobe required 
• Equal access and cycle times 
• Common data input and output 

Three state output 
• All inputs arid outputs CMOS compatible. 
• Capability of battery back up operation 

(L-/L-L/L-SL version) 
2 chip selection for battery back up 

Type No. 

HM62W912BLFP-10 

HM62W912BLFP-12 

HM62W912BLFP-10L 

HM62W912BLFP-12L 

HM62W912BLFP-10SL 

HM62W912BLFP-12SL 

HM62W912BLT-10 

HM62W912BLT-12 

HM62W912BLT-10L 

HM62W912BLT-12L 

HM62W912BLT-10SL 

HM62W912BLT-12SL 

HITACHI 

Access 
time 

100 ns 

120 ns 

100 ns 

120 ns 

100 ns 

120 ns 

100 ns 

120 ns 

100 ns 

120 ns 

100 ns 

120 ns 

Package 

525-mil 32-pin 
plastic SOP 
(FP-32D) 

Bmm x 20mm 
32-pinTSOP 
(normal type) 
(TFP-32D) 

5-122 Hitachi America, Ltd .• Hitachi Plaza' 2000 Sierra Point Pkwy .• Brisbane, CA 94005-1819' (415) 589-8300 



HM62W9128 Series 

Pin Arrangement 

HM62W9128FP Series HM62W9128T Series 

A16 ICc All I 0 32 OE 
AID 2 31 A1Z. 

A15 A14 A9 3 30 CSI 

A8 CS2 &3 4 29 1/08 
WE 5 28 1107 

A7 WE CS2 6 27 1/06 
AI4 7 26 1105 

A6 A13 Vee 8 25 1104 

AS A9 
AI6 9 24 Vss 
A15 10 23 1103 

A4 Al0 AS 11 22 1102 
A7 12 21 1101 

A3 All AS 13 20 1100 
AS 14 19 AD 

A2 OE A4 15 18 Al 

Al A12 A3 16 17 A2 

AO CSI 
Top view 

1/00 1/08 

1/01 1107 

1102 1/06 

1/03 1105 

Vss 1104 

Top view 

Pin Description 

Pin name Function 

AO-A16 Address 

1100-1/08 Inpulloulput 

CST Chip select 1 

CS2 Chip select 2 

WE Wrile enable II 
DE Output enable 

NC No connection 

Vee Power supply 

VSS Ground 
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HM62W9128 Series 
Block Diagram 

(MS8) A13 ---OVoc: 

A16 ---OVss 
AS 

A6 

A7 Row Memory Maltix 
AB. Decoder 512 x 2,304 

A15 

A4 

(LS8) A3 

Column 1/0 

Input Column Decoder 
Data 
Control 

\ 
I 

CS2 
CS1 
WE 

OE 

Function Table 

tsT CS2 OE WE Mode VCC current 110 pin Ref. cycle 

H X X X Standby 159,1591 High·Z 

X L X X Standby IS9,IS81 High·Z 

L H H H Output disable Icc High·Z 

L H L H Read Icc Dout Read cycle 

L H H L Write Icc Din Write cycle (1) 

L H L L Write ICC Din Write cycle (2) 

Note: 1. X: Hor L 
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Absolute Maximum Ratings 

Item 

Supply voltage relative to Vss 

Voltage on any pin relative to Vss 

Power dissipation 

Operating temperature 

Storage temperature 

Storage temperature under bias 

Notes: 1. -1.2 V for pulse half"width s 30 ns 
2. Maximum voltage is 5.5V. 

Symbol 

Vee 

Topr 

Tstg 

Tbias 

HM62W9128 Series 

Value Unit 

-0.5 to + 5.5 V 

-0.5"1 to vee+0.3"2 V 

1.0 w 

o to + 70 ·c 

-55 to + 125 ·c 

-10 to 85 ·c 

Recommended DC Operating Conditions (Ta = 0 to +70°C) 

Parameter Symbol Min Typ Max Unit 

Supply voltage Vee 3.0 3.3 3.6 V 

Vss o o o V 

Input voltage 2.2 Vee+0.3 V 

-0.3 "I 0.4 V 

Note: 1. -1.2 V for pulse half-width.s 30 ns 
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HM62W9128 Series 

DC Characteristics (Ta = 0 to + 70°C, Vee = 3.3 V ± 0.3 V, V ss = 0 V) 

Parameter Symbol Min Typ'1 Max Unit Test conditions Notes 

Input leakage current IIUI ~A Vin .. VSS to Vee 

Output leakage current IILOI ~A ~ .. VIH or CS2 .. Vilor 
rn: z VIH or WE .. Vil. 
Vt/O .. VSS to Vee 

Operating power supply ICC 6 10 mA ~ .. Vil. CS2 • VIH. 
current: DC Others .. VIHNll 

Iva· OmA 

Operating power supply leel 20 30 mA Min cycle. duty .. 100%. 
current ~ .. Vil• CS2 .. VIH• 

Others. VIHNll 
Iva" 0 mA 

lee2 10 15 mA Cycle time = 1 ~s. duty .. 100%. 
Iva .. OmA.~ sO.2 V. 
CS2~ Vee -0.2 V 
VIH ~ Vee - 0.2 V. Vil S 0.2 V 

Standby power supply ISB 0.5 2 mA (1) ~ .. VIH. CS2. VIH 
current: DC (2) CS2 .. VIL 

Standby power supply ISBI 1.2 80 ~A (1) 0 V s Yin sVee. L-version 
current (1): DC ~~ Vee-0.2 V. 

1.2 60 ~A CS2~ Vee -0.2 V L-L version 
(2) 0 V s Vins Vee 

1.2 40 ~A ~~Vee-0.2V L-SLversion 
o V s CS2 s 0.2 V 

(3) 0 V s Yin s Vee 
o V s CS2.of 0.2 V 

Output voltage Val 0.1 V 10l" 100 ~A 

VOH 2.9 V 10H = -100 ~A 

Note: 1. Typical values are at Vee = 3.3 V. Ta .. +25·C and specified loading. 

Capacitance (Tn = 25°C, f = 1.0 ivlHz)·1 

Parameter Symbol Min Typ Max Unit Test conditions 

Input capacitance Cin 8 pF Vin.OV 

Input/output capacitance CliO 10 pF VI/o = 0 V 

Note: 1. This parameter is sampled and not 100% tested. 
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HM62W9128 Series 

AC Characteristics (fa = 0 to + 70°C, V CC = 3.3 V ± 0.3 V, unless otherwise noted.) 

Test Conditions 
• Input pulse levels: 0.4 V to 2.4 V 
• Input rise and fall times: 5 ns 
• Input and output timing reference levels·: 1.5 V 
• Output load: 1 TIL Gate and CL (50 pF) 

(Including scope & jig) 

Read Cycle 

HM62W9128-10 HM62W9128-12 

Parameter Symbol Min Max Min Max Unit Notes 

Read cycle time tRC 100 120 ns 

Address access time tM 100 120 ns 

Chip selection to output valid tCOl 100 120 ns 

tC02 100 120 ns 

Output enable to output valid toe 80 100 ns 

Chip selection to output in low-Z tLZ1 15 15 ns 2 

tLZ2 15 15 ns 2 

Output enable to output in low-Z tOLZ 10 10 ns 2 

Chip deselection to output in high-Z tHZ1 a 40 0 50 ns 1,2 

tHZ2 a 40 a 50 ns 1,2 

Output disable to output in high·Z tOHZ 0 40 a 50 ns 1,2 

Output hold from address change tOH 10 10 ns 

II 
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HM62W9128 Series 
Read Timing Waveform °3 

IRC 

Address * Valid * --~I~----------------~!~-------1M 

\\\\\\\ iJT!II/// /I 
I IlZ~COI I i IHZI I 

• I ", 

CS2 

oe 

Doul 

II rmfr-: ~IC02-:----1 
. ~ __ --",ll ... Z2"--__ .J 

! 

I 
\\\\\\\st 

!'Iif'V'W, 
_____ ~Hi~9h~lm~p~ed;~~e __________ ~ 

ft\~\\\ 
I 

Jmzzzzmz I ,10HZ! 
• . I , 

I OH ,I f 

Valid W-
Notes: 1. tHZ and 10HZ are defined as the time at which the outputs achieve the open circuit conditions 

and are not referenced to output voltage levels. 
2. This parameter is sampled and not 100% tested. 
3. WE is high for read cycle. 
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HM62W9128 Series 

Write Cycle 

HM62W9128-10 HM62W9128-12 

Parameter Symbol Min Max Min Max Unit Notes 

Write cycle time twe 100 120 ns 

Chip selection to end of write tew 90 110 ns 

Address setup time o o ns 

Address valid to end of write 90 110 ns 

Write pulse width 80 100 ns 

Write recovery time o o ns 

Write to output in high-Z tWHZ o 40 o 50 ns 10 

Data to write time overlap tow 50 60 ns 

Wr~e hold from write time o o ns 

Output active from end of write low 10 10 ns 10 

Write Timing Waverorm (1) (OE Clock) 

lwe 

Address 
I' I 

~===============va=lid===============~r----------
, lAW 

CS2 

WE 

Doul 

Din 

ZZlfIt,' 
I , 

lew" 

I' ! 0' 

Mil !IIIf 
tAS·3~ 4 IWp"' 

; SK\\\\ 
; ,~oHz;'i i » > ) ) ') ) ) ~ High Impedance 

\\\\\ 
! I 

tlOIOOO/ 
\\\\\\\\\~\\ 

i70//0//// 

low IOH. 

" I --------~--valid~~~X~~X~X 
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5-130 

HM62W9128 Series 

Write Timing Waveform (2) (00 Low Fixed) 

, twe " 

Address ===*~ __ ~ __ v_ali_d ______ ~*~ ____ _ 
I ~ tew"2 I tWA" I 

CS2 

\\\~~~i II11l00111 
I I .. I I 

07VOOZtf ~\\\\\\ \\\ 
tAW 

WE tOH 

tow 

"7 .. 

Oout 

tow I tOH I 
__ H...:..igh_lm.:......ped_ance ___ -{~ v~ m»»»® Din 

Notes: 1. A write occurs during the overlap of a low ~, a high CS2, and a low WE. A write begins at 
the latest transition among ~ going low, CS2 going high, and WE going low. A write ends at 
the earliest transition among ~ going high, CS2 going low, and WE going high. twp is 
measured from the beginning of write to the end of write. 
In the write cycle with rn: low fixed, twp must satisfy the following equation to avoid a problem 
of data bus contention. twp ~ tow min + tWHZ max 

2. tew is measured from the later of ~ going low or CS2 going high to the end of write. 
3. tAS is measured from the address valid to the beginning of write. 
4. tWR is measured from the earliest of ~ or WE going high or CS2 going low to the end of 

write cycle. 
5. During this period, 110 pins are in the output state: therefore, the input signals of the opposite 

phase to the outputs must not be applied. 
6. If ~ goes low simultaneously with WE going low or after WE going 101'1, the outputs remain in 

a high impedance state. 
7. Dout is the same phase of the latest written data in this write cycle. 
8. Dout is the read data of next address. . 
9. If ~ is low and CS2 high during this period, 1/0 pins are in the output state. Therefore, the 

input signals of the opposite phase to the outputs must not be applied to them. 
10. This parameter is sampled and not 100% tested. 
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HM62W9128 Series 

Low V CC Data Retention Characteristics (Ta = 0 to + 70°C) 
This characteristics is guaranteed only for L-. L-L. and L-SL version. 

Parameter Symbol Min Typ Max Unit Test conditions 

Vcc for data retention VOR 2.0 3.S V (1) 'CS'f ~ Vee -0.2 V. 
Vin~OV 
or 

(2) 0 V oS eS2 !Ii 0.2 V. 
Vin~OV 

Data retention current leeOR SO'I IIA VCC· 3.OV• 
VCC~Vin~OV 

40'2 IIA (1) 'CS'f ~ Vee -0,2 V. 

Notes 

Lversion 

L-Lversion 
eS2 ~ Vee -0.2 Vor 

20'3 IIA (2) 0 V !Ii eS2 !Ii 0,2 V L-SLversion 

Chip deselect to data retention time tCOR 0 ns See retention waveform 

Operation recovery time 5 ms 

Low Vee Data Retention Timing Wa\'eform (1) (~ Controlled) 

. ICOII Oala retention mode III 

~: v- -u u u::: ~:::::::::::::::::::::::: :::::: -: -~~:: ' :::::::: 
VORI------- ' ________ - IF"- I 

CSt CSt Vee -0.2 V 
OV -----------------------------------.---- ••. -.•..... -•••.•..•. - .•.• 

Low Vee Data Retention Timing Wa\'eform (2) (CS2 Controlled) 

v" . '''''K o."ro,'-_ j ... : 
:~::: ::_ \ __ u ____________ u _________ ;: _: :::~ 

0.4 V - -. - - - - - -~ -- - - - - n -- -. --n'CS'2-~O,2-V-n- nn._n .. _n.; . -. --- -. -n 
OV -------------------------.------.---.----.-- •• -- •• - ••• - •••• ---- ••• 

Notes: 1. 25 IIA max at Ta = 0 to 40'C (Lversion), 
2. 8 IIA max at Ta = 0 to 40'C (L-Lversion). 
3. 5 IIA max at Ta = 0 to 40'C (L-SLversion). 
4. CS2 controls address buffer, WE buffer, ~ buffer, OE buffer. and Din buffer. If CS2 controls 

data retention mode, Yin levels (address, WE, 01:. 'CS'f, 1/0) can be in the high impedance state. 
If ~ controls data retention mode, CS2 must be CS2 > Vee - 0.2 V or 0 V < eS2 < 0.2 V. The 

other input levels (address, WE. OE, 1/0) can be in the high impedance state. 
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HM62V9128 Series-------Preliminary 
131072-Word x 9-8it High Speed CMOS Static RAM 

Description Ordering Information 

The Hitachi HM62V9128 is a CMOS static 
RAM organized 128 kword X 9 bit. It realizes 
higher density, higher performance and low 
power consumption by employing 0.8 fLm Hi­
CMOS process technology. 

It offers low power standby power dissipation; 
therefore, it is suitable for battery back-up sys­
tems. The device, packaged in a 525-mil SOP 
(460-mil body SOP) or a 600-mil plastic DIP,.or a 
8 X 20 mm TSOP with thickness of 1.2 mm, is 
available for high density mounting. TSOP pack­
age is suitable for cards. 

Features 

• High Speed 
Fast access time: 150 ns (max) 

• Lowpower 
Active: 30 mW (typ) 
Standby: 3 fLW (typ)(L-/L-L/L-SL version) 

• Single 3 V supply 
• Completely static memory 

No clock or timing strobe required 
• Equal access and cycle times 
• Common data input and output 

Three state output 
• All inputs and outputs CMOS compatible. 
• Capability of battery back up operation 

(L-/L-L/L-SL version) 
2 chip selection for battery back up 

Type No. 

HM62V9128LP-15 

HM62V9128LP-15L 

HM62V9128LP-15SL 

HM62V9128LFP-15 

HM62V9128LFP-15L 

HM62V9128LFP-15SL 

HM62V9128LT-15 

HM62V9128LT-15L 

HM62V9128LT-15SL 

HITACHI 

Access 
,ime 

150 ns 

150 ns 

150 ns 

150 ns 

150 ns 

150 ns 

150 ns 

150 ns 

150 ns 

Package 

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

525-mil 32-pin 
plastic SOP 
(FP-32D) 

8mm x 20mm 
32-pinTSOP 
(normal type) 
(TFP-32D) 
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HM62V9128 Series 
Pin Arrangement 

HM62V9128PtFP Series HM62V9128T Series 

A16 \(:;c 

A15 A14 

All 10 32 ~ 
AIO 2 31 ~ A9 3 30 

A8 CS2 W 4 29 1108 
WE S 28 1107 

A7 WE CS2 6 27 1106 
AI4 7 26 1105 

A6 A13 

AS A9 
VeS 8 25 1104 
AI 9 24 Vss 
AIS 10 23 1103 

A4 Al0 A8 II 22 1102 
A7 12 21 1101 

A3 All 

A2 OE 

A6 13 20 1100 
AS 14 19 AO 
A4 IS 18 AI 

Al A12 A3 16 17 A2 

AO CSi 
1/00 1/08 Top view 

1/01 1/07 

1/02 1106 

1/03 1105 

Vss 1104 

TOp view 

Pin Description 

Pin name Function 

AO-A16 Address 

1100-1108 Input/output 

CST Chip select 1 

CS2 Chip select 2 

WE Write enable 

OE Output enable 

NC No connection 

Vee Power supply 

Vss Ground 
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HM62V9128 Series 
Block Diagram 

A13 o--+-;:A.....L.....J 
AIS. 

AS 

AS 

A7 

AS 

A15 

A4 

A3 

1106 o--r-t-H>--+-i 

CS2 
CSI 
WE 

OE 

Function Table 

CST" CS2 CE WE Mode 

H X X X Standby 

X L- X X Standby 

Row 
Decoder 

Memory Matrix 
512x 2,304 

Vee current 110 pin 

IS8. IS81 High-Z 

IS8,IS81 High-Z 

L H H H Output disable ICC High-Z 

L H L H Read ICC Dout 

L H H L Write Icc Din 

L H L L Write ICC Din 

Nole: 1. X: H or L 

HITACHI 

----oVcc 

----oVSS 

Ref. cycle 

Read cycle 

Write cycle (1) 

Write cycle (2) 
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Absolute Maximum Ratings 

Item 

Supply voltage relative to Vss 

Voltage on any pin relative to Vss 

Power dissipation 

Operating temperature 

Storage temperature 

Storage temperature under bias 

Notes: 1. -1.2 V for pulse half-width.s 30 ns 

2. Maximum voltage is S.5V. 

HM62V9128 Series 

Symbol Value Urilt 

Vee -<l.5 to + 5.S V 

-<l.S'1 to Vce+0.3 V 

1.0 W 

Topr Oto+ 70 ·C 

Tstg -55 to + 125 ·C 

Tbias -10 to 85 ·C 

Recommended DC Operating Conditions (Ta = 0 to + 70°C) 

Parameter Symbol Min Typ Max Unit 

Supply voltage Vee 2.7 3.0 3.3 V 

Vss 0 0 0 V 

Input voltage V'H 2.3 Vee+0•3 V 

V'L -<l.3°' 0.4 V 

Note: 1. -1.2 V for pulse half-width .s 30 ns 
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HM62V2128 Series 

DC Characteristics (Ta = 0 to + 70°C, Vee = 3 V ±10%, V SS = 0 V) 

Parameter Symbol Min Typ·1 Max Unit Test conditions Notes 

Input leakage current IILlI IJA Yin .. VSS to Vee 

Output leakage current IILOI IJA CST .. VIH or CS2 - VIL or 

OE - VIH or WE = VIL' 
VIIO" Vss to Vee 

Operating power supply ICC (Read) 5 mA CST - VIL, CS2 E VIH, 
current: DC Others - VIHNIL 

(Write) 5 10 mA 1110 -0 mA 

Operating power supply leel 15 30 mA Min cycle, duty .. 100%, 

current CST - VIL' CS2 .. VIH, 
Others - VIHNIL 
1110-0 mA 

lee2 (Read) 3 5 mA Cycle time .. 1 liS, duty = 100%, 

1110 - 0 mA, CST s 0.2 V, 

(Write) 10 15 mA CS2 ~ Vee - 0.2 V 

VIH ~ Vee - 0.2 V, VIL S 0.2 V 

Standby power supply 19B 0.5 2 mA (1) CST - VIH, CS2 - VIH 
current: DC (2) CS2- VIL 

Standby power supply ISBI 0.01 mA (1) 0 V:;: Yin:;: Vee, 
current (1): DC CST ~ Vee - 0.2 V, 

70 IJA CS2 ~ Vee - 0.2 V L-version 

(2) 0 V s Vin S Vee 
50 IJA o V s CS2 :;: 0.2 V L-L version 

30 IJA L-SLversion 

Output voltage VOL 0.1 V IOL" 100 IJA 

VOH 2.6 V IOH" -100 IJA 

Note: 1. Typical values are at Vee" 3.0 V, Ta _ +25°C and specified loading. 

Capacitance (Ta = 25°C, r = 1.0 MHz)·1 
Parameter Symbol Min Typ Max Unit Test conditions 

Input capacitance Cin 8 pF Vin-OV 

Input/oulput capacitance ClIO 10 pF VIIO" 0 V 

Note: 1. This parameter is sampled and not 100% tested. 
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HM62V9128 Series 

AC Characteristics (Ta = 0 to + 70°C, V CC = 3 V ± 10%, unless otherwise noted.) 

Test Conditions 
• Input pulse levels: 0.4 V 10 2.4 V 
• Input rise IIId fall limes: 5 ns 
• Input and output timing reference levels: loS V 
• Output load: I TIL Gate IIId CL (100 pF) 

(Including scope oft jig) 

Read Cycle 

HM62V9128-15 

.!,arameter Symbol Min Max Unit Notes 

Read cycle time IRC 150 ns 

Address access lime 1M 150 ns 

Chip selection 10 oUlpul valid IC01 150 ns 

IC02 150 ns 

Output enable 10 oUlput valid toe 100 ns 

Chip selection to output in /ow-Z tLZl 20 ns 2 

tLZ2 20 ns 2 

Output enabl. to output in /ow-Z toLZ 10 ns 2 

Chip deseleClion to oulput in high-Z 1HZ 1 0 60 ns 1,2 

tHZ2 0 60 ns 1,2 

Output disable 10 output in high-Z toHZ 0 60 ns 1,2 

Output hold from address change toH 20 ns 
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HM62V9128 Series 

Read Timing Waveform *3 

Address 

leot 

CS2 
le02 

10E 

IOU 

Doul 
HI 1m dance 

Notes: 1. tHZ and 10HZ are defined as the time at which the outputs achieve the open circuit conditions 

and are not referenced to output voltage levels. 
2. This parameter is sampled and not 100% tested. 
3. WE is high for read cycle. 
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HM62V9128 Series 
Write Cycle 

HM62V912B-15 

Paramatar Symbol Min Max Unit Notes 

Write cycle tima twe 150 ns 

Chip selection to end of write tew 140 ns 

Address setup time tAS 0 ns 

Address valid to end of write tAW 140 ns 

Write pulse width twp 130 ns 

Write recovery time tWR 0 ns 

0 ns 11 

Write to output in high-Z tWHZ 0 60 ns 10 

Data to write time overlap tow 80 ns 

Write hold from write time tOH 0 ns 

Output active from end of write tow 20 ns 10 

II 
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HM62V9128 Series 
Write Timing Waveform (1) (tm Clock) 

Iwe 

Address Valid 

OE 

lew' 

CSt .. 
CS2 

Iwp·' 

WE 

Coul 
High Impedance 

Din 
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HM62V9128 Series 
Write Timing Waveform (2) (OB Low Fixed) 

twe 

Address Valid 

tew·2 

.. 
eS2 

WE 
tOH 

tow 
"7 ·s 

Dout 

tow tOH 

Din 
High Impedance 

Notes: 1. A write occures during the overlap of a low CST, a high CS2, and a low WE. A write begins at 
the latest transition among CST going low, CS2 going high, and WE going low. A write ends at 
the earliest transition among CST going high, CS2 going low, and WE going high. twp is 

measured from the beginning of write to the end of write. 
2. tew is measured from the later of CST going low or CS2 going high to the end of write. 

3. tAS is measured from the address valid to the beginning of write. 

4. tWR is measured from the earliest of CST or WE going high or CS2 going low to the end of 

write cycle. 
5. During this period, 110 pins are in the output state; therefore, the input signals of the opposite 

phase to the outputs must not be applied. 
6. If CST goes low simultaneously with WE going low or after WE going low, the outputs remain in 

a high impedance state. 
7. Dout is the same phase of the latest written data in this write cycle. 
B. Dout is the read data of next address. 
9. If CST is low and CS2 high during this period, 110 pins are in the output state. Therefore, the 

input signals of the opposite phase to the outputs must not be applied to them. 
10. This parameter is sampled and not 100% tested. 
11. This value is measured from CS2 going low to the end of write cycle. 
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HM62V9128 Series 

Low V CC Data Retention Characteristics (Ta = 0 to + 70°C) 
This characteristics is guaranteed only for L·, L·L, and L·SL version. 

Parameter Symbol Min Typ Max Unit Test conditions Notes 

Vee for data retention VOR 2.0 V (1) CST;a VCC -0.2 V. 
Vin;a OV 
or 

(2) 0 V s CS2 s 0.2 V. 
Vin;aOV 

Data relention current iceOR 60" IIA Vee -3.0 V. Lversion 
Vee;aVin;aOV 

40'2 IIA (1) CST;a Vee -0.2 V. L·Lversion 
f'\S2;a VCC -0.2 Vor 

20'3 IIA (2) 0 V s CS2 s 0.2 V L·SLversion 

Chip deselect to data retention time teoR 0 ns See relention waveform 

Operation recovery time tR S ms 

Low V cc Data Retention Timing Waveform (1) (CST Controlled) 

0818 retenlion mode 

Vcc ..... ----~~------------------------------i/~------
2.7 V············ 

2~V ••••••••• ~ ••••••••••••••••••••••••••••••••••• 

est CST ~ Vee - 0.2 V OV •••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••• 

Low Vee Data Retention Timing Waveform (2) (CS2 Controlled) 

0.4 V ••••••••• • ••••••••••••••••••••••••••••••••••••••••••• 
eS2 '0.2V 

OV •••••••••••••••••••••••••••••••••••••••••••••••••••••••••••• ------

Notes: 1; 2S IIA max at Ta ~ 0 to 40'C (Lversion). 
2. 8 IIA max at Ta _ 0 to 40'C (L·Lversion). 
3. S IIA max at Ta - 0 to 40'C (L·SLversion). 
4. CS2 controls address buffer. WE buffer. CST buffer. OE buffer. and Din buffer. If CS2 controts 

data retention mode. Vin levels (address. WE. OE. CST. 110) can be in Ihe high impedance slale. 
If CST controls data retention mode. CS2 must be CS2 > Vee - 0.2 V or 0 V < CS2 < 0.2 V. The 

other input levels (address. WE. OE. ilO) can be in the high impedance state. 
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SECTION 6 

PSEUDO STATIC RAMs 

• 5.0 V Supply 
• 3.0 V & 3.3 V Supply 

HITACHI 
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HM65256B Series 5.0 V Supply 

32,768-word x 8-bit High Speed Psuedo Static RAM 

Features 

• Single 5 V (±1O%) 
• Access time 

CE access time: 100/120/150/200 ns 
- Address access time: 50/60n5/100 ns 

(in static column mode) 
• Cycle time 

Random read/write cycle time: 
160/190/235/310 ns 
Static column mode cycle time: 
55/65/80/105 ns 

• Low power: 175 mW typo active 
• All inputs and outputs TIL compatible 
• Static column mode capability 
• Non-multiplexed address 
• 256 refresh cycles (4 ms) 
• Refresh functions 

Address refresh 
Automatic refresh 
Self refresh 

Ordering Information 

Access 
lYpeNo. time 

HM65256BP-10 100 ns 

HM65256BP-12 120ns 

HM65256BP-15 150ns 

HM65256BP-20 200ns 

HM65256BLP-10 100ns 

HM65256BLP-12 120 ns 

HM65256BLP-15 150 ns 

HM65256BLP-20 200 ns 

HM65256BSP-10 100 ns 

HM65256BSP-12 120 ns 

HM65256BSP-15 150 ns 

HM65256BSP-20 200 ns 

Package 

600-mil 28-pin 
plastic DIP 

(DP-28) 

300-mil 28-pin 
plastic DIP 

(DP-28N) 

Access 
Type No. time 

HM65256BLSP-10 100 ns 

HM65256BLSP-12 120 ns 

HM65256BLSP-15 150 ns 

HM65256BLSP-20 200 ns 

HM65256BFP-10T 100 ns 

HM65256BFP-12T 120 ns 

HM65256BFP-15T 150 ns 

HM65256BFP-20T 200 ns 

HM65256BLFP-10T 100 ns 

HM65256BLFP-12T 120 ns 

HM65256BLFP-15T 150 ns 

HM65256BLFP-20T 200 ns 

Pin Arrangement 

HITACHI 

A14 
A12 

A7 
A6 
A5 
A4 
A3 
A2 
A1 
AO 

VOO 
1/01 
1/02 
Vss 

Package 

300-mil 28-pin 
plastic DIP 
(DP-28N) 

28-pin plastic 
SOP 
(FP-28DA) 

Vee 
WE 
A13 
AS 
A9 
A11 
OE 
A10 
CE 
1/07 
V06 
1/05 
V04 
V03 

Hitachi America, Ltd.· Hitachi Plaza· 2000 Sierra Point Pkwy.· Brisbane, CA 94005-1819· (415) 589-8300 6-3 



HM6S2S68 Series 
Block Diagram 

AO 

) 
A7 

.-...-

IT Address Row Memory 

latch decoder matrix 

....... control (256 x 128) x 8 

~ 
.. 
'L Input Column 1/0 ~ __ ! 

data Column decoder ~ : .... 
CO_,~,~ i 'L --- . ~------- A14 ) l 

.... . 

1/01 

1108 

1:.. 
~RefreSh 

control 

Timing pulse generator 
------------------------1 Read write control 

& 

Truth Table 

CE OE WE 110 Pin Mode 

L L H LowZ Read 

L x L HighZ Write 

L H H HighZ 

H L x HighZ Refresh 

H H x HighZ Standby 
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HM65256B Series 

Absolute Maximum Ratings 

Parameter Symbol Rating Unit 

Terminal voltage with respect to Vss VT -1.0 to +7.0 V 

Power dissipation PT 1.0 W 

Operating temperature Topr Oto +70 ·C 

Storage temperature Tstg -55 to +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 

Supply voltage Vee 4.5 5.0 5.5 V 

Vss 0 0 0 V 

Input voltage V1H 2.2 6.0 V 

V1L -0.5* 0.8 V 

Note: VIL min = -3.0 V for pulse width s; 10 ns. 
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HM65256B Series 

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

HM652568 HM652568L 

Parameter Symbol Min 1YP Max .Min Typ Max Unit Test conditions 

Operating power ICCI 35 65 35 65 mA Ivo = 0 mA tcyc = min 
supply current 

Standby power ISBI 2 2 mA CE = VIH. DE = VIH • Vin ~ 0 v 
supply current 

ISB2 0.05 0.1 mA CE> V ce - 0.2 V. 
OE~ Vec-O.2. Vin ~ 0 

Operating power lee2 2 0.6 mA CE = VIH• OE = VIL• Vin <! 0 V 
supply current in self 
refresh mode ICC3 50 100 IlA CE ~ Vec -0.2 V. 

OCSO.2 V. Vin~OV 

Input leakage current ILl -10 10 -10 10 IlA Vee = 5.5 V. Vin = Vss to Vee 

Output leakage current ILO -10 10 -10 10 IlA OE = VIH, VVO = Vss to Vee 

Output voltage VOL 0.4 0.4 V IOL = 2.1 mA 

VOH 2.4 2.4 V IOH =-1 mA 

Capacitance 

Parameter Symbol Typ Max Unit Test conditions 

Input capacitance Cin 5 pF Vin = OV 

Input/output capacitance CVO 7 pF 

Note: These parameters are sampled and not 100% tested. 
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HM6S2S6B Series 

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

AC Test Conditions: 

• Input pulse levels: 2.4 V, 0.4 V • Reference level: V OH = 2.0 V 
• Input rise and fall times: 5 os VOL = 0.8 V 
• Timing measurement level: 2.2 V. 0.8 V • Output load: I TIL and 100 pF 

(including scope and jig) 

HII6525&8-10 HII65256B-12 HII65256B-15 HII65256B-20 

Parameter Symbol Min Max Min Max Min Max Min Max Unit 

Random read or write cycle time tRC 160 190 235 310 ns 

Static column mode read or write cycle tRSC 55 65 80 105 ns 

Chip enable access time teEA 100 120 150 200 ns 

Address access time tM 50 60 75 100 ns 

Output enable access time toeA 40 50 60 75 ns 

Chip disable to output in high Z teHZ 25 25 30 35 ns 

Chip enable to output in low Z tell 30 30 35 40 ns 

Output enable to output in low Z tau 10 10 10 10 ns 

Output disable to output in high Z toHZ 25 25 30 35 ns 

Chip enable pulse width teE 1oons4ms 120ns4ms 150ns4ms 2oons4ms 

Chip enable precharge time tp 50 60 75 100 ns 

Address set-up time tAS 0 0 0 0 ns 

Row address hold time iRAH 20 20 25 30 ns 

Column address hold time leAH 100 120 150 200 ns 

Read command set-up time tRCS 0 0 0 0 ns 

Read command hold time tRCH 0 0 0 0 ns aI Output enable hold time loHc 0 0 0 0 ns 

Output enable to chip enable delay time toe~ 0 0 0 0 ns 

Output hold time from column address toH 5 5 5 10 ns 

Write command pulse width twp 25 25 30 35 ns 

Chip enable to end of write tew 100 120 150 200 ns 
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HM65256B Series 

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

HM65256B-10 HM65256B-12 HM65256B-15 HM65256B-20 

Parameter Symbol Min Max Min Max Min Max Min Max Unit 

Column address set-up time tASw 0 0 0 0 ns 

Column address hold time after write tAHW 0 0 0 0 ns 

Data valid to end of write tow 20 20 25 30 ns 

Data in hold time for write tOH 0 0 0 0 ns 

Output active from end of write tow 5 5 5 5 ns 

Write to output in high Z tWHZ 25 25 30 35 ns 

Transition time (rise and faU) tT 3 50 3 50 3 50 3 50 ns 

Refresh command delay time tRFO 50 60 75 100 ns 

Refresh precharge time tFp 30 30 30 30 ns 

Refresh command pulse width for tFAP 80 1000080 1000080 1000080 10000 ns 
automatic refresh 

Automatic refresh cycle time tFC 160 - 190 - 235 - 310 - ns 

Refresh command pulse width for tFAS 10000- 10000- 10000- 10000- ns 
self refresh 

Refresh reset time for self refresh tFRS 160 190 235 310 ns 

Refresh period tREF 4 4 4 4 ns 

Notes: 1. 

2. 
3. 
4. 

5. 

6. 

7. 

8. 

10HZ. toHZ' and tWHZ are defined as the time at which the output achieves the open circuit 
conditions. 
tcLZ. toLZ and tow are sampled under the condition of tT = 5 ns. and not 100% tested. 
A write occurs during the overlap of a low CE and low WE. 
If CE goes low simultaneously with WE going low or after WE going low. the outputs remain in 
high impedance state. 
If input signals of opposite phase to the outputs are applied in a write cycle. OE or WE must 
disable output buffers prior to applying data to the device and data inputs must be floating prior 
to OE or WE turning on output buffers. 
V IH (min.) and VIL (max.) are reference levels for measuring timing of input signals. Also. 
transition times are measured between VIH and VIL' 
An initial pause of 100 lIS is required after power-up followed by a minimum of 8 initialization 
cycles. . 
At the end of self refresh. refresh reset time (tFRS) is required to reset the internal self refresh 
operation of the RAM. During tFRS. CE and OE must be kept high. If auto refresh foUows self 
refresh. low transition of OE at the beginning of auto refresh must not occur during tFRS period. 
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HM65256B Series 

Timing Waveforms 

Read Cycle (1) (CE controlled) 

tRe 
teE 1,. 

CE 

Address 
Ao-A7 

Address 
A8-A14 

WE 

OE 

teLZ toH teHZ 

Dout 
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HM652568 Series 

Read Cycle (2) (OE controlled) 

CE--"",I 

Address 
AD-A7 

Address 
A8-A14 

teE 

~ut--~~======~ 

HITACHI 

tp 
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Write Cycle (1) (DE Clock) 

CE 

Address 
AO-A7 

Address 
A8-A14 

OE 

Din 

Dout 

HM65256B Series 

tp 
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HM65256B Series 
Write Cycle (2) (OE fixed low) 

Address 
AO-A7 

Address 
A8-A14 

WE 

Din 

tow 

Dout ____________ • __ ~ __ ~ __ ._~~~~~~~~~~~~HZ~{~------------------. ~XXXXX~ 
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Static Column Mode Read Cycle 

CE--~ 

Address 
Ao-A7 

Address 
A8-A14 

Dout--------------~ 

HM65256B Series 

teE tp 
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HM65256B Series 
Static Column Mode Write Cycle 

Address 
AQ-A7 

Address 
A8-A14 

Din 

Automatic Refresh Cycle 

Self Refresh Cycle 

teE 
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HM658128A Series--------
131072-word x 8-blt High Speed CMOS Pseudo Static RAM 

Ordering Information The Hitachi HM658128A is a pseudo-static RAM 
organized as 131,072-word x 8-bit. HM658128,A. 
realizes low power consumption and high speed 
access time by employing 1.3 Jlm CMOS process 
technology. 

Type No. Access time Package 

The HM658128A supports 3 refresh functions: 
address refresh, auto refresh and self refresh. Low 
power version dissipates only 0.5 mW (typ) in self 
refresh mode and retains the data with battery. Self 
refresh mode is guaranteed only for L-version and 
LL-version. 
The HM658128A is pin-compatible with I-Mbit 
static RAM. 

Features 

• Single 5 V (±1O%) 
• Highspeed 
- Access time 

CE Access time: 80/100/120 ns 
-Cycle time 

Random read! 
Write cycle time: 130/160/190 ns 

• Low power: 300 mW typ (active) 
0.5 mW (standby) 

• All inputs and outputs TTL compatible 
• Non multiplexed address 
• 512 refresh cycles (8 ms) 
• Refresh functions 

Address refresh 
Automatic refresh 
Self refresh (Only for L-version and LL-version) 

HM658128ADP-8 80 ns 
HM658128ADP-10 100 ns 
HM658128ADP-12 120 ns 

HM658128ALP-8 80 ns 
HM658128ALP-10 100 ns 
HM658128ALP-12 120 ns 

HM658128ALP-8L 80 ns 
HM658128ALP-10L 100 ns 
HM658128ALP-12L 120 ns 

HM658128ADFP-8 80 ns 
HM658128ADFP-10 100 ns 
HM658128ADFP-12 120 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 

HM658128ALT-8 80ns 
HM658128ALT-10 100ns 
HM658128ALT-12 120 ns 

HM658128ALT-8L 80ns 
HM658128ALT-10L 100 ns 
HM658128ALT-12L 120ns 

HM658128ADT-8 80ns 
HM658128ADT-10 100 ns 
HM658128ADT-12 120 ns 

HM658128ADR-8 80ns 
HM658128ADR-10 100 ns 
HM658128ADR-12 120 ns 

HM658128ALR-8 80ns 
HM658128ALR-10 100 ns 
HM658128ALR-12 120 ns 

HM658128ALR-8L 80ns 
HM658128ALR-10L 100 ns 
HM658128ALR-12L 120 ns 

HITACHI 

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

32-pin plastic 
SOP (FP-32D) 

8mmx20mm 
32-pin plastic 
TSOP 
(TFP-32D) 

8mmx2Omm 
32-pin plastic 
TSOP 
reverse type 
(TFP-32DR) 
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HM658128A Series 
Pin Arrangement 

HM658128AP/AFP Series 

RFSH Vee 
A16 A15 

A14 cs 
A12 WE 

A7 A13 

A6 AS 

AS A9 

A4 A11 

A3 OE 
A2 AiD 

Ai CE 
AD V07 

000 006 
001 005 

002 004 

Vss V03 

(Top View) 

HM658128AT Series 

A11 32 OE 

A9 0 31 AiD 

AS 30 CE 
A13 29 V07 

WE 28 006 

CS 27 V05 

A15 26 V04 

Vee 25 V03 

RFSH 24 Vss 
A16 10 23 002 

A14 11 22 001 

A12 12 21 000 

A7 13 20 AD 
A6 14 19 Ai 

AS 15 18 A2 

A4 16 17 A3 

(Top View) 
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Pin Arrangement (CODt) 

HM658128AR Series 

A4 
AS 
A6 
A7 

A12 
A14 
A16 

RFSH 
Vee 

A15 
CS 
WE 
A13 
A8 
A9 

A11 

Pin Description 

Symbol 

AO-A16 

VOO-V07 

RFSR 

CE 

DE 

WE 

CS 

Vee 

VSS 

16 
15 
14 
13 
12 
11 
10 
9 
8 
7 
6 
5 
4 
3 
2 
1 o 

Pin name 

Address inputs 

Data input/output 

Refresh 

Chip enable 

Output enable 

Write enable 

Chip select 

Power supply 

Ground 

o 

(Top View) 

HITACHI 

HM658128A Series 

17 
18 
19 
20 
21 
22 
23 
24 
25 
26 
27 
28 
29 
30 
31 
32 

A3 
A2 
A1 
AO 
VOO 
V01 
V02 
Vss 
V03 
V04 
VOS 
V06 
V07 
CE 
A10 
OE 
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HM658128A Series 
Block Diagram 

A 0 

A 8 

1100 

1/07 

N 

~ 
• 
• 
• 
• 
• • 

....o-!-

r: 
... 
"i-

" "L.. 

Address 
latch 

control 

~ 

Row Memory matrix 
de- (512 x 256) x 8 

coder 

'---

Input Column 110 
data 

control Column decoder 
-~ 

Address latch control 

~ 
--- --- ------------1, . . .. ) 

A9 

I 

CE 
CS 
OE 
WE 

control r-I 
I ~ Timing pulse generator 

~ 
Readlwrite control I-

Truth Table 

CE CS at CE going low RFSH OE WE UOpin 

L H X L H Low-Z 

L H X X L Hlgh-Z 

L H X H H High-Z 

L L X X X High-Z 

H X L X X High-Z 

H X H X X High-Z 

Note: 1. Self refresh is guaranteed only for L-version and LL-version. 

HITACHI 

L 

A16 
A 

)" 
J:!.... 

Mode 

Read 

Write 

CSStandby 

Refresh'1 

Standby 
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HM6S8128A Series 
Absolute Maximum Ratings 

Parameter Symbol Rating Unit 

Terminal voltage with respect to Vss -1.0 to +7.0 V 

Power dissipation 1.0 W 

Operating temperature Topr o to +70 °c 

Storage temperature Tstg -55 to +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 

Supply voltage Vee 4.5 5.0 5.5 V 

Vss 0 0 0 V 

Input voltage VIH 2.2 6.0 V 

VIL -0.5.1 0.8 V 

Note: 1. V1L min = -3.0 V for pulse width s; 10 ns. 

HITACHI 
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HM658128A Series 

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

Parameter Symbol Min 1YP Max Unit Test condition 

Operating power ICC1 60 85 mA Il/o=OmA 
supply current tcyc=min. 

Standby power ISB1 2 mA CE"VIH 
supply current RFSR .. VIH. Vin ~ 0 V 

Standby power ISB2 100"1 200"1 ItA CE~Vcc-0.2V 
supply current RFSR~VCC-0.2 V. Vin ~OV 

70"2 100"2 ItA 

Operating power ICC2 1"1. "2 2"1, "2 mA CE"VIH 
supply current in RFSR '" VIL. Vin ~ 0 V 
self refresh mode 

ICC3 100"1 200"1 ItA CE~VCC-0.2V 
RFSR:s; 0.2 V. Vin ~ 0 V 

70"2 100"2 ItA 

Input leakage ILl -10 10 ItA VCC=5.5V 
current Vin .. Vss to Vcc 

Output leakage ILO -10 10 ItA OE=VIH 
current VIIO .. VSS to Vcc 

Output voltage VOL 0.4 V IOL" 2.1 mA 

VOH 2.4 V IOH .. -1 mA 

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 1YP Max Unit Test condition 

Input CBlJBcitance Cin 8 pF Vin -OV 

Input/output capacitance CI/o 10 pF VI/O=OV 

Note: This parameter is sampled and not 100% tested. 
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HM658128A Series 

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

Test Conditions 

• Input pulse levels: 2.4 V, 0.4 V • Reference level: VOH = 2.0 V, VOL = 0.8 V 
• Input rise and fall times: 5 ns • Output load: 1 TIL and 100 pF (including scope 
• TIming measurement level: 2.2 V, 0.8 V and jig) 

HM658128A-8 HM658128A·10 HII658128A·12 

Parameter Symbol Min Max Min Max Min Max Unn 

Random read or write cycle time tRC 130 160 190 ns 

Random read·modify-write cycle time tRWC 190 220 260 ns 

Chip enable access time teEA 80 100 120 ns 

Output enable access time toEA 30 30 40 ns 

Chip disable to output in high-Z teHZ 0 30 0 30 0 35 ns 

Chip enable to output in low-Z teLZ 20 20 20 ns 

Output disable to output in high-Z tOHZ 25 25 30 ns 

Output enable to output in low-Z toLZ 0 0 0 ns 

Chip enable pulse width teE 80ns 10 ItS 100 ns 10 ItS 120 ns 10 J.1S 

Chip enable precharge time tp 40 50 60 ns 

Address setup time tAS 0 0 0 ns 

Address hold time tAH 30 30 35 ns 

Read command setup time tRCS 0 0 0 ns 

Read command hold time tRCH 0 0 0 ns 

RFSR"hold time tRHC 15 15 15 ns 

Chip select setup time tess 0 0 0 ns 

II Chip select hold time teSH 30 30 35 ns 

Write command pulse width twp 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 tOH 0 0 0 ns 
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HM658128A Series 

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

HM658128A-11 HM658128A-10 HM658128A-12 

Parameter Symbol Min Max Min Max Min Max Unit 

Output active from end of write 

Write to output in high-Z 

Transition time (rise and fall) 

Refresh command delay time 

Refresh precharge time 

Refresh command pulse width 

Refresh command pulse width for 
automatic refresh 

Automatic refresh cycle time 

Refresh command pulse width for self 
refresh 

Refresh reset time for self refresh 

Refresh period (512 cycles) 

tow 

tWHZ 

5 5 5 

25 25 30 

3 50 3 50 3 50 

40 50 60 

40 40 40 

S S S 

SOns S~s SOns S~ SOns S~s 

160 190 

S S 

160 190 

S S 

Notes: 1. tcHZ, 10HZ and tWHZ are defined as the time at which the output achieves the open circuit 
conditions. 

ns 

ns 

ns 

ns 

ns 

ns 

ns 

ms 

2. tCHZ, tCLZ, tOHZ, tOLZ, tWHZ and tow are sampled under the condition of tT = 5 ns and not 
100% tested. 

3. A write occurs during the overlap of a low CE and a low WE. Write ends at the earlier of WE 
going high or CE going high. 

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

5. 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. 

6. Transition time tT is measured between V1H min and V1L max. 
7. After power-up, pause more than 1 00 ~ and execute at least S initialization cycles. 
S. 512 cycles of burst refresh or the first cycle of distributed automatic refresh must be executed 

within 15 ~ after self refresh, in order to meet the refresh specification of S ms and 512 cycles. 
9. This characteristics is guaranteed only for L-version and LL-version. 

10. At the end of self refresh, refresh reset time (tRFS) is required to reset the internal self refresh 
operation of the RAM. During tRFS' CE and RFSR must be kept high. If auto refresh follows 
self refresh, low transition of RFSR at the beginning of auto refresh must not occur during tRFS 
period. 
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Timing Waveforms 

Read Cycle 

cs 

Address 
AQ-A16 

Dout 
.. 

HM658128A Series 

teE 

.. 10Hz 

Valid data out 
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HM658128A Series 

Write Cycle (OE clock) 

cs 

Address 
AO-A16 

Din 

Dout ----------~~~~T_--------------------~~~~~~ 
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Write Cycle (OE Low Fix) 

cs 

Address 
AO-A16 

Din 

Dout 

HM658128A Series 

tp 

tWHZ 
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HM658128A Series 
Read-Modify-Write Cycle 

cs 

Address 
AO-A16 

Din ----I---+--+~ 

tp 

Dout _________ -#~~~~~*_------~~~------
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HM658128A Series 
Auto Refresh Cycle 

CE----.J 

Self Refresh Cycle 

CE-----' 

CS Standby Mode 

teE 

tess tCSH 

cs 
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HM658512 Series 
524288-Word x 8-Bit High Speed Pseudo Static RAM 

Features 

• Single 5 V (±1O%) 
• High speed 

- Access time 

CE access time: 80/85/100/120 ns 
- Cycle time 

Random read/write cycle time: 
130/160/190 ns 

• Low power 
- 250 mW typ active 
- 350/lW typ standby (L-version) 
- 200 /lW typ standby (LV-version) 

• All inputs and outputs TIL compatible 
• Package 

- 32-pin dual-in-line plastic package 
- 32-pin SOP package 
- 32-pin TSOP package 

• Non multiplexed address 
• 2048 refresh cycles (32 ms) 
• Refresh functions 

- L-version: Address refresh 
LV-version Automatic refresh 

Self refresh 
- D-version: Address refresh 

Automatic refresh 

Ordering Information 
Type No. Access 

HM658512LP-8 80 ns 
HM658512LP-10 100 ns 
HM658512LP-12 120 ns 

HM658512LP-8V 80 ns 
HM658512LP-10V 100 ns 
HM658512LP-12V 120 ns 

HM658512DP-8 80 ns 
HM658512DP-10 100 ns 
HM658512DP-12 120 ns 

HM658512LFP-8 80 ns 
HM658512LFP-85 85 ns 
HM658512LFP-10 100 ns 
HM658512LFP-12 120 ns 

HM658512LFP-8V 80 ns 
HM658512LFP-85V 85 ns 
HM658512LFP-10V 100 ns 
HM658512LFP-12V 120 ns 

HM658512DFP-8 80 ns 
HM658512DFP-10 100 ns 
HM658512DFP-12 120 ns 

HM658512DTT-8 80 ns 
HM658512DTT-10 100 ns 
HM658512DTT-12 120 ns 

HM658512LTT-8 80 ns 
HM658512LTT-85 85 ns 
HM658512LTT-10 100 ns 
HM658512LTT-12 120 ns 

HM658512LTT-8V 80 ns 
HM658512LTT-85V 85 ns 
HM658512LTT-10V 100 ns 
HM658512LTT-12V 120 ns 

HM658512DRR-8 80 ns 
HM658512DRR-10 100 ns 
HM658512DRR-12 120 ns 

HM658512LRR-8 80 ns 
HM658512LRR-10 100 ns 
HM658512LRR-12 120 ns 

HM658512LRR-8V 80ns 
HM658512LRR-10V 100 ns 
HM658512LRR-12V 120 ns 

HITACHI 

Package 

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

32-pin plastic 
SOP 
(FP-32D) 

400 mil 32-pin 
plastic TSOP 
(TTP-32D) 

400 mil 32-pin 
plastic TSOP 
reverse type 
(TTP-32DR) 
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HM658512 Series 

Pin Arrangement 

HM658512P/FP Series HM658512TT Series 

A18 Vee 
A16 A15 

A18 10 Vee 
A16 2 A15 

A14 3 A17 A14 3 A17 
A12 4 WE A12 4 WE 
A7 5 A13 A7 5 A13 
A6 6 A8 A6 6 A8 
A5 7 A9 A5 7 A9 
A4 8 A11 A4 8 A11 
A3 9 OE/RFSH A3 9 OE/RFSH 
A2 10 A10 A2 10 A10 
A1 11 CE A1 11 CE 
AO 12 1/07 AO 12 1/07 

1/00 13 1/06 1/00 13 1/06 
1/01 14 1/05 1/01 14 1/05 
1/02 15 1/04 1/02 15 1/04 

Vss 16 1/03 Vss 16 1/03 

(Top View) (Top View) 

HM658512RR Series 

Vee 0 A18 
A15 2 A16 
A17 3 A14 
WE 4 A12 
A13 5 A7 

A8 6 A6 

A9 7 AS 
A11 8 A4 

OE/RFSH 9 A3 
A10 10 A2 
CE 11 A1 

1/07 12 AO 

1/06 13 1/00 
1/05 14 1/01 
1/04 15 1/02 
1/03 16 Vss 

(Top View) 

Pin Description 

Pin name Function Pin name Function 

AO-A18 Address WE Write enable 

VOO-I/07 Input/output VCC Power supply 

Chip enable Vss Ground 

OE/RFSR Output enablelrefresh 
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HM658512 Series 

Block Diagram 

AO o----t:£=r--, 

A 1 0 O----1~D 

Address 
latch 

control 

VO 0 o-.......-t.>-l-;-+--I 

VO 7 0-......,.>-1-;-+--1 

Row 
de­

coder 

Memory matrix 
(2048 x 256) x 8 

Column VO 

cEo---14r-~T~im:i:ng~pu~ls=e~g=e=ne=r=m~o~r-'~----------~ 
OE/RFSHo----41-__ ~Re~a~d~w~r~ne~co~n~tr~ol~~ 

WE 0--------' 

Function Table 

CE OEIRFSH WE 110 pin Mode 

L L H Low-Z Read 

L X L High-Z Wrne 

L H H High-Z 

H L X High-Z 'Refresh ·2 

H H X High-Z Standby 

Notes: 1. X means don't care 
2. Selfrefresh is guaranteed only for L-version and LV-version. 
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HM658512 Series 

Absolute Maximum Ratings 

Parameter Symbol Rating Unit 

Terminal voltage with respect to Vss VT -1.0 to +7.0 V 

Power dissipation PT 1.0 W 

Operating temperature Topr o to +70 °C 

Storage temperature Tstg -55 to +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 

Supply voltage Vec 4.5 5.0 5.5 V 

Vss 0 0 0 V 

Input voltage VIH 2.4 6.0 V 

VIL -1.0 *1 0.8 V 

Note: 1. VIL min = -3.0 V for pulse width 30 ns 

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

Parameter Symbol Min Typ Max Unit Test conditions 

Operating power supply current Icel 75 mA 1110. 0 
tcyc= min 

Standby power supply current IS81 2 mA CE=VIH Vin~OV 
OEIRFSH = VIH 

IS82 20*1 200 *1 I1A CE2VCC-0.2 V. Vin20V 
OEIRFSR ~ VCC - 0.2 V 

20*2 100 *2 I1A 

Operating power supply ICC2 1 *1.2 2 *1,2 mA CE=VIH I current in self refresh mode OEIRFSR = VIL. Vin 2 0 V 

ICC3 70 *1 200 *1 I1A CE~Vce-0.2 V 
OEIRFSR S 0.2 V 

40*2 100 *2 I1A Vin~OV 

Input leakage current III -10 10 J,lA Vee=5.5V 
Vin = VSS to Vee 

Notes: 1. This characteristics is guaranteed only for L-version. 
2_ This characteristics is guaranteed only for LV-version. 
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HM658512 Series 

DC Characteristics (Ta = 0 to + 70°C, Vee = 5 V ± 10%) (cont) 

Parameter Symbol Min Typ Max Unit Test conditions 

Output leakage current ILO -10 10 JlA OE/RFSR .. VIH 
VIIO .. Vss to VCC 

Output voltage VOL 0.4 V 10L = 2.1 mA 

VOH 2.4 V IOH--1 mA 

Capacitance 

Parameter Symbol Typ Max Unit Test conditions 

Input capacitance Cin 8 pF 

Input/output capacitance CliO 10 pF 

Note: 1. This parameter is sampled and not 100% tested. 

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

Test Conditions 

Input pulse levels: 2.4 V, 0.4 V 
Input rise and fall times: 5 ns 
Timing measurement level: 2.2 V, 0.8 V 
Reference level:VOH = 2.0 V, VOL = 0.8 V 
Output load: I TIL and 100 pF 

HM658512-8 HM668512-85 HM668512·10 HM658512·12 

Parameter Symbol Min Max Min Max Min Max Min Max Unit Notes 

Random read or tRC 130 135 160 190 ns 
write cycle time 

Chip enable tCEA 80 85 100 120 ns 
accesstime 

Read-modify-write tRWC 180 190 220 260 ns 
cycle time 

Output enable tOEA 30 30 40 50 ns 
access time 

Chip disable to tCHZ 0 25 0 25 0 25 0 30 ns 1,2 
output in high-Z 
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HM658512 Series 

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

HM658512-8 HM658512-85 HM658512-10 HM658512-12 

Parameter Symbol Min Max Min Max Min Max Min Max Unit Notes 

Chip enable to tCLl 20 20 20 20 ns 2 
output in low-Z 

Output disable to tOHZ 25 25 25 30 ns 
output in high-Z 

Output enable to tOll 0 0 0 0 ns 2 
output in low-Z 

Chip enable tCE 80ns 10,....s 85ns 10,....s 100ns 10,....s 120ns 10,....s 
pulse width 

Chip enable tp 40 40 50 60 ns 
precharge time 

Address setup time lAS 0 0 0 0 ns 

Address hold time tAH 20 20 25 30 ns 

Read command tRCS 0 0 0 0 ns 
setup time 

Read command tRCH 0 0 0 0 ns 
hold time 

Write command twp 25 25 30 35 ns 
pulse width 

Chip enable to tcw ·80 85 100 120 ns 
end of write 

Chip enable to taco 0 0 0 0 ns 
output delay time 

Output enable tOHC 15 15 15 15 ns 
hold time 

Data in to end tow 20 20 25 30 ns 
of write a Data in hold time tOH 0 0 0 0 ns 
for write 

Output active from tow 5 5 5 5 ns 2 
end of write 

Write to output twHZ 20 20 25 30 ns 
in high-Z 

Transition time tr 3 50 3 50 3 50 3 50 ns 
(rise and fall) 
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HM658512 Series 

AC Characteristics (Ta = 0 to +70°C, Vee = 5 V ± 10%) (coot) 

HM658612-8 HM658512-85 HM658512-10 HM658512-12 

Parameter Symbol Min Max Min Max Min Max Min Max Unit Notes 

Refresh command tRFD 40 40 50 60 ns 
delay time 

Refresh precharge tFP 40 40 40 40 ns 
time 

Refresh command tFAP SOns SIJ.S SOns SjJ.s SOns SjJ.s SOns SjJ.s 
pulse width for 
automatic refresh 

Automatic refresh tFC 130 135 160 190 ns 
cycle time 

Refresh command tFAS S S S 8 jJ.s 
pulse width for 
self refresh 

Refresh reset time tRFS 600 600 600 600 ns 
from self refresh 

Refresh period tREF 32 32 32 32 ms 204S 
cycle 

Notes: 1. tCHZ, toHZ and tWHZ are defined as the time at which the output achieves the open circuit 
condition. 

2. teHZ, teLZ tOHZ toLZ,twHZ and tow, are sampled under the condition of tT .. 5 ns and not 
100% tested. . 

3. A write occurs during the overlap of low CE and low WE. 
4. If the CE low transition occurs simultaneously with or latter from the WE low transition, the 

output buffers remain in high impedance state. 
5. 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. 
6. Transition time tT is measured between VIH min and VIL max. 
7. After power-up, pause for more than 100 I1S and execute at least S initialization cycles. 
S. 2048 cycles of burst refresh or the first cycle of distributed automatic refresh must be executed 

within 15j1S after self refresh, in order to meet the refresh specification of 32 ms and 204S 
cycles. 

9. This characteristics is guaranteed only for L-version and LL-version. 
10. At the end of self refresh, refresh reset time (tRFS) is required to reset the internal self refresh 

operation of the RAM. During lRFS' CE and OE/RFSR must be kept high. If auto refresh 
follows self refresh, low transition of OEtRFSR at the beginning of auto refresh must not occur 
during tRFS period. 
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Timing Waveforms 

Read Cycle 

CE 

Address 
AO-A18 

Dout 

HM658512 Series 

toHZ tcHZ 

Valid data out 

HITACHI 
Hitachi America, Ltd .• Hitachi Plaza' 2000 Sierra Point Pkwy .• Brisbane, CA 94005-1819 • (415) 589-8300 6-35 



HM658512 Series 
Write Cycle (1) (OE High) 

CE 

Address 
AO-A18 

lew 
~I .. 

twp 
WE 

.. ~ 

toe~ 

OEI tOH 
RFSH 

tow 

Din 

twHZ toLZ 
toHZ tow 

Dout 
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HM658512 Series 
Write Cycle (2) (OE Low) 

Automatic Refresh Cycle 
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HM658512 Series 
Self Refresh Cycle 

CE tRFD + tFAS , OEI 
RFSH 

Read-Modify-Write Cycle 

CE 

Address 
AO-A18 

tRCS tcw 

twp 
WE 

.- tCEA .. toCD 

OEI 
RFSH 

toHC 

Din 

Dout 
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HM658512 Series 

Low Vee Data Retention Characteristics (Ta = 0 to + 70°C) 

This characteristics is guaranteed only for LV-version. 

Parameter Symbol Min 1YP Max Unit Test conditions 

V CC for data retention VOR 3.0 5.5 V 

Self refresh current ICCOR 50 J1A Vcc ·3.0V. 
CE~Vcc-0.2V 
OE/RFSR :s; 0.2 
Vin~OV 

100 Vcc· 5•5V• 
CE~Vcc-0.2V 
OEiRFSH :s; 0.2 
Vin~OV 

Refresh setup time lfs 0 ns 

Operation recovery time tFR 5 ms 

Low Vee Data Retention Timing Waveform 

Data retention mode 

~ 4.5 V ------------------- -------------------v:----------------------- -------------------

CE 2.4V-

0.8 V-

OEIRFSH 2.4 V-
0.8V- __ ..I 

CE~~-0.2V 

Notes: 1. Rise time and fall time of power supply voltage must be smaller than 0.05 Vlms. 
2. Keep CE ~ V CC - 0.2 V during data retention mode. 
3. Regarding tRFO. tFP. tFAS and 1RFS. refer to AC characteristics. 
4. ihput voltage should be lower than Vee + 1.5 V in data retention mode. 

HITACHI 
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HM65V8512 Series----
524288-Word x a-Bit High Speed Pseudo Static RAM 

3.0 V & 3.3 V 
Supply 

Description Ordering Information 

HM65V8512 is a pseudo-static RAM organized Access 

as 524,288-word X 8-bit. HM65V8512 realized Type No. time Package 

low power consumption by employing 0.8 f.Lm 
HM65V8512DFP-12 120 ns CMOS process technology. 

Power supply voltage if 3 V ± 10% and all 
HM65V8512DFP-15 150ns inputs and outputs are CMOS compatible. The low 

power version dissipates only 60 f.LW (typ) in self 
HM65V8512LFP-12 120ns 32-pin plastic 

refresh mode, so it retains the data with battery. SOP 
The HM65V8512 is pin-compatible with 4-Mbit 

HM65V8512LFP-15 150 ns (FP-32D) 
static RAM and with 4-Mbits 5 V operation 
Pseudo Static RAM. 

HM65V8512LFP-12V 120 ns 

Features HM65V8512LFP-15V 150 ns 

• Single 3 V (±1O%) HM65V8512DTT-12 120 ns 

• Highspeed 
HM65V8512DTT-15 150 ns -Access time 

CE access time: 120 ns/150 ns (max) 8mmx20mm 

-Cycle time 
HM65V8512LTT-12 120 ns 32-pin plastic 

TSOP 
Random read.write cycle time: HM65V8512LTT-15 150 ns (TTP-32D) 
190 ns/230 ns (min) 

• Lowpower HM65V8512LTT-12V 120 ns 
-75 mW typ active 
-60 f.L W typ standby HM65V8512LTT-15V 150 ns 

• All inputs and outputs CMOS compatible 
HM65V8512DRR-12 120 ns • Package 

-32-pin SOP package 
HM65V8512DRR-15 150 ns 

-32-pin TSOP package 8mm x 20mm 
• Non multiplexed address HM65V8512LRR-12 120ns 32-pin plastiC 
• 2048 refresh cycles (32 ms) TSOP 

• Refresh functions: HM65V8512LRR-15 150ns reverse type 

-LlLV-version: Address refresh (TTP-32DR) 

Automatic refresh HM65V8512LRR-12V 120 ns 
Self refresh 

-D-version: Address refresh HM65V8512LRR-15V 150 ns 

Automatic refresh 
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Pin Arrangement 

HM65V8512FP Series 

A1a 
A16 
A14 
A12 
A7 
A6 
AS 
A4 
A3 
A2 
A1 
AO 

1/00 
1/01 
1/02 

Vss 

(Top View) 

HM65V8512RR Series 

Vee 
A15 
A17 
WE 
A13 
AS 
A9 
A11 
oe IRFSH 
A10 
ce 
1107 
1/06 
1/05 
1/04 
1/03 

Vee 32 0 1 A1a 
A15 31 2 A16 
A17 30 3 A14 
WE 29 4 A12 
A13 28 5 A7 

AS 27 6 A6 
A9 26 7 AS 

A11 25 a A4 
Oe"/RFSH 24 9 A3 

A10 23 10 A2 
ce 22 11 A1 

1/07 21 12 AO 
1/06 20 13 1/00 
1/05 19 14 1/01 
1/04 18 15 1/02 
1/03 17 16 Vss 

(Top View) 

Pin Description 

Pin name Function 

AO-A18 Address 

1/00-1/07 Input/output 

C"E Chip enable 

OE!RFSR Output enablelrefresh 

HM6SV8S12 Series 

HM65V8512TT Series 

Ala 10 Vee 
A16 2 A15 
A14 3 A17 
A12 4 WE 
A7 5 A13 
A6 6 AS 
AS 7 AS 
A4 8 A11 
A3 9 OE/RFSH 
A2 10 A10 
A1 11 CE 
AO 1.2 1107 

1/00 13 1/06 
1/01 1/05 
1/02 1/04 

Vss 1/03 

(Top View) 

Pin name Function 

WE Write enable 

Vce Power supply 

VSS Ground 
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HM6SV8S11 Series 

Block Diagram 

Ad- Row 
dress de-
latch coder 

control 

Memory matrix 
(2048 )( 256) )( 8 

A 1 0 o-.......f~:::a::t~::j ...,---,;-' 

voo o-_,c:t::'1-I-+-+-+--I~1 =:; r:::I~CoI~u~mn='vo~:C=i-1 ---~..........,! 
.. nput 

V07 o-~H:' ..:>. -I--+'--'I---i data Column decoder , 
~ control : 

Address latch control 

~---* '--+--+--.--+-~ _________ J 

r- Refresh 
r- control 

A11~ A18 

, , , , , , , , , , , , 
, , 

CEo---l~~~~~~~------------~ Timing pulse gen. 

OEIRFSH o---UliRR;e;;a;dd:-;w;;iri;t;te~co;;;:ntk.ro;11 
WE 0-------' 

Function Table 

CE OEIRFSH WE 

L L H 

L X L 

L H H 

H L X 

H H X 

Notes: 1. X means don't care 

110 pIn 

low-Z 

High-Z 

High-Z 

High-Z 

High-Z 

2. Self refresh is guaranteed only for L-version and LV-version. 

HITACHI 

Mode 

Read 

Write 

Refresh '2 

Standby 
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HM6SV8S12 Series 
Absolute Maximum Ratings 

Parameter Symbol Rating Unit 

Terminal voltage with respect to Vss VT ~.Sto+6.0 V 

Power dissipation PT 1.0 W 

Operating temperature Topr o to +70 ·C 

Storage temperature Tstg -55 to +125 ·C 

Storage temperature under bias Tbies -10 to +85 OC 

Recommended DC Operating Conditions (Ta = 0 to + 70°C) 

Parameter Symbol Min Typ Max Unit 

Supply voltage Vcc 2.7 3.0 3.3 V 

Vss 0 0 0 V 

Input voltage VIH 2.1 6.0 V 

VIL ~.S·1 0.7 V 

Note: 1. VIL min. -1.2 V for pulse width 30 ns 

DC Characteristics (Ta = 0 to + 70oC, Vee = 3 V ± 10%) 

Parameter Symbol Min Typ Max Unit T •• t condltlona 

Operating power supply current ICC1 25 40 mA 1110. 0 
tcyc. min 

Standby power supply current IS81 O.S rnA CE.VIH Vin~OV 
OEJRFSR. VIH 

IS82 8 20 j1A CE ~Vee -0.2 V, Vin ~ 0 V 
OEJRFSH ~ Vee - 0.2 V 

Operating power supply leC2 - 0.5 '1 mA CE.VIH I current in self refresh mode OE/RFSH • VIL' Vin ~ 0 V 

lee3 20 '1 40'1 j1A ~-0.2V 
~0.2V 

VinOV 

Input leakage current lu -s 5 I&A VCC· 3•3V 
Vin - Vss to Vcc 

Notes: 1. This characteristics is guaranteed only for L-version and LV-version. 
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HM6SV8S12 Series 

DC Characteristics (Ta = 0 to + 70°C. Vee = 3 V ± 10%) (cont) 

Parameter Symbol Min Typ Max Unit Te.t conditions 

Output leakage current ILO -5 5 I&A OEIRFSR • V,H 
VIJO· Vss to Vee 

Output voltage VOL 0.1 V lot. .100 I&A 

VOH 2.6 V 10H· -100 I&A 

Capacitance 

Parameter Symbol Max Unit Test conditions 

Input capacitance Cin 8 

Input/output capacitance CvO 10 

Note: 1. This parameter is sampled and not 100% tested. 

AC Characteristics (Ta = 0 to + 70°C. Vee = 3 V ± 10%) 

Test Conditions 

Input pulse levels: 2.4 V. 0.6 V 
Input rise and fail times: 5 os 
Timing measurement level: I.S V 
Reference level:VOH = 2.1 V. VOL = 0.9 V 
Output load: SO pF 

pF Vin.OV 

pF 

HM65V8512-12 HM65V8512-15 

Parameter Symbol Min Max Min Max Unit 

Random read or write cycle time tRC 190 230 ns 

Chip enable access time teEA 120 150 ns 

Read-modify-write cycle time tAwe 250 290 ns 

Output enable access time toEA 60 80 ns 

Chip disable to output in high-Z teHZ 0 30 0 30 ns 

Chip enable to output in low-Z tell 20 20 ns 

Output disable to output in high-Z 10HZ 30. 30 ns 

Output enable to output in low-Z toll 0 0 ns 
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HM6SV8S12 Series 
AC Characteristics (Ta = 0 to + 70°C. Vee = 3 V ± 10%) (cont) 

HM65V8512-12 HM65V8512-15 

Parameter Symbol Min Max MIn Max Unit Notes 

Chip enable pulse width teE 120ns 10 IlS 150 ns 10 IlS 

Chip enable precharge time tp 70 80 ns 

Address setup time tAS 0 0 ns 

Address hold time tAH 30 30 ns 

Read command setup time tACS 0 0 ns 

Read command hold time tACH 0 0 n8 

Write command pulse width twp 35 35 os 

Chip enable to end of write tew 120 150 ns 

Chip enable to output enable delay time toe~ 0 0 ns 

Output enable hold time toHC 15 15 ns 

Data in to end of write tow 30 30 ns 

Data in hold time for write tOH 0 0 ns 

Output active from end of write tow 5 5 ns 2 

Write to output in high-Z tWHZ 30 30 ns 1.2 

Transition time (rise and fall) tT 3 50 3 50 ns 6 

Refresh command delay time tAFO 70 80 ns 

Refresh precharge time tFP 40 40 ns 

Refresh command pulse width for automatic tFA? 80 ns Sj.IS 80 ns SIlS 
refresh 

Automatic refresh cycle time tFC 190 230 ns II Refresh command pulse width for self refresh tFAS'9 8 8 IlS 

Refresh reset time from self refresh tAFS'g 600 600 os 

Refresh period tREF 32 32 ms 2048 
cycle 
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HM65V8512 Series 
Not .. : 1. tcHZ' toHz and tWHZ are defined as the time at which the output achieves the open circuit 

condition. 
2. tcHZ. tell 10HZ 1oLl.twHZ and tow. are sampled under the condition of tr • 5 ns and not 

100% tested. 
3. A write occurs during the overlap of low CE and low WE. 
4. If the CE low transition occurs simultaneously with or latter from the WE low transition. the 

output buffers remain in high impedance state. . 
5. 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. 
6. Transition time tT is measured between VIH min and VIL max. 
7. After power-up. pause for more than 100 JlS and execute at least 8 initialization cycles. 
8. 2048 cycles of burst refresh or the first cycle of distributed automatic refresh must be executed 

within 151'8 after self refresh. in order to meet the refresh specification of 32 ma and 2048 
cycles. 

9. This characteristics is guaranteed only for L-version and LV-version. 
10. At the and of self refresh, refresh reset time (tAFsl is required to reset the internal self refresh 

operation of the RAM. During lAFS. CE and OEJRFSR must be kept high. If auto refresh 
follows self refresh, low transition of OEJRFSR at the beginning of auto refresh must not occur 
during tRFS period. 

Timing Waveforms 

Read Cyc:le 

Address 
Ao-A18 

Dout 

IoHC 

10Hz 

Valid data out 
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Write Cycle (l) (OE High) 

Address 
A()-A18 

Din ----1----+---+--< 

Oout ------C 

HITACHI 
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toeD 
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HM65V8512 Series 
Write Cycle (1) (OE Low) 

Address 
AO-A18 

OEi 

tee 

RFSH ______ ~----~~----~------------~~~~~~-

tow 

Din ______ +-____________ +-___ -{ 
Valid data in 

tWHZ 

Dout ________ ~ 

Automatic Refresh Cycle 
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HM65V8512 Series 
Selr Rerresh Cycle 

CE ;1,': t t t tRFS 

tFAS 

OEiRFSH 

Read-Modify-Write Cycle 

1Rwc 
tee 

CE 

lAS tAH 

Address 
Ao-A18 

tew 

WE 
teEA loco 

OEi 
RFSH 

IoHc 
tow tOH 

Din 

Com ____________ ~~~ 
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HM6SV8S12 Series 
Low Vee Data Retention Characteristics (Ta = 0 to + 70°C) 

Per .... e •• Symbol Min Typ Mel Unit 

v cc for data retention 2.0 3.3 v 

Self refresh current ICCOR 25 

40 

R.efresh to data retention time .... o ns 

Operation recovery time 5 ms 

Note: This characteristics is guaranteed only for LV-version. 

Low Vee Data Retention Timing Waveform 

Data retention mode 

Test conditions 

Vcc. 2.0 V 
others ~ 0 V 
CE~Vcc-O.2V 
OE/AFSR S 0.2 V 

Vcc· 3•3V 
othera~OV 
CE ~Vcc -0.2 V 
OEJRFSR S 0.2 V 

~ 2.7 V • _. - - _. _. - -- - --- -_. --_. - _. -- - -_. _ .. -_. V: --_. -_. -_. -_. -_. -_. _. _. .. .. -_ .. _. -_ ..... _. 

CE 2.1 V-
0.7 V-

OEIRFSH 2.1 V-
0.7V- __ .J 

Ch -0.2V 

OEiRFSH S 0.2 V 

Notes: 1. tR. tF of power supply voltage must be smaller than 0.05 Vlms. 
2. Keep CE ~ Vcc - 0.2 V during data retention mode. 
3. Regarding tRFS' IFp. tFAa and tRFS' refer to AC characteristics. 
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HM65W8512 Series -------Preliminary 

524,288-word x 8-bit High Speed Pseudo Static RAM 

Description Ordering Information 

HM65W8512 is a pseudo-static RAM orga­
nized as 524,288-word X 8-bit. Power supply 
voltage is 3.3 V ± 0.3 V. HM65W8512 utilizes 
the same die as HM65V8512, Vee of which is 
3.0 V ± 10%. Therefore, the electrical character­
istics is same as that of HM65V8512 except men­
tioned below. 

Features 

• Single 3.3 V ± 0.3 V 
• High speed 

-Access time 
CE access time: 120 ns/150 ns (max) 

-Cycle time 
Random read/Write cycle time: 
190 ns/230 ns (max) 

• Low power 
-100 mW typ (active) 
-85 IL W typ (standby) 

• Package 
-32-pin SOP package 
-32-pin TSOP package 

• Non multiplexed address 
• 2048 refresh cycles (32 ms) 
• Refresh functions 

-L/L V version: Address refresh 
Automatic refresh 
Self refresh 

-D version: Address refresh 
Automatic refresh 

The characteristics of HM65W8512 is same as that 
of HM65V8512 except mentioned below. 
Regarding pin arrangement, function table, absolute 
maximum ratings, capacitance and AC characteris­
tics, please refer to the pages of HM65V8512. 

'iYpeNo. 

HM65WS512DFP-12 
HM65WS512DFP-15 

HM65WS512LFP-12 
HM65WS512LFP-15 

HM65WS512LFP-12V 
HM65WS512LFP-15V 

HM65WS512DTT-12 
HM65WS512DTT-15 

HM65WS512LTT-12 
HM65WS512LTT-15 

HM65WS512LTT-12V 
HM65WS512LTT-15V 

HM65WS512DRR-12 
HM65WS512DRR-15 

HM65WS512LRR-12 
HM65WS512LRR-15 

HM65WS512LRR-12V 
HM65WS512LRR-15V 

HITACHI 

Access 
time 

120 ns 
150 ns 

120 ns 
150 ns 

120 ns 
150 ns 

120 ns 
150 ns 

120 ns 
150 ns 

120 ns 
150 ns 

120 ns 
150 ns 

120 ns 
150 ns 

120 ns 
150 ns 

Package 

32-pin 
plastic SOP 
(FP-32D) 

Smm x 20mm 
32-pin plastic 
TSOP 
(TTP-32D) 

Smm x 20mm 
32-pin plastic 
TSOP 
reverse type 
(TTP-32DR) 
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HM6SW8S12 Series 

Recommended DC Operating Conditions (Ta = 0 to + 70'C) 

Parameter Symbol MIn Typ Max Unit 

Supply voltage Vee 3.0 3.3 3.6 V 

Vss 0 0 0 V 

Input voltage VIH 2.4 6.0 V 

VIL ~.5·' 0.8 V 

Note: 1. VIL min. -1.2 V for pulse width 30 ns 

DC Characteristics (Ta = 0 to + 70'C, Vee = 3,3 V ± 0.3 V) 

Parameter Symbol MIn Typ Max Unit Teat condItions 

Operating power supply current Icc, 30 50 mA 1110. 0 
teyc. min 

Standby power supply current ISB, 1.0 mA CE • V1H• Vin ~ OV 
OEtRFSR • V1H 

ISB2 15 30 ~ CE~Vcc -0.2 V, 
Vin ~ OV 
OEtRFSR ~ Vee - 0.2 V 

Operating power supply lea 1.0" mA CE. VIM 
current In self refresh mode OEtRFSR. VILI Vin ~ 0 V 

lea 25" 50" jIA CE ~Vcc-O.2 V 
OEtRFSR S 0.2 V 
Vin ~OV 

Input leakage current ILl -5 5 ~ Vee .3.3 V 
Vin - Vss to Vee 

Output leakage current ILO -5 5 ~ OE/RFSR • V1H 

VIIO - Vss to Vee 

Output voltage VOL 0.4 V IOL-2mA 

VOH 2.4 V IOH - -2 mA 

Note: 1. This characteristics is guaranteed only for L-version and LV-version. 
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-
Low Vee Data Retention Characteristics (Ta = 0 to + 70'C) 

This characteristics is guaranteed only for LV-version. 

Parameter Symbol Min 

Vee for data retention VOA 2.0 

Self refresh current !cCOA 

Refresh to data retention tim. fF8 0 

Operation recovery time fFA 5 

Timing Waveform 

Regarding low Vee data retention timing 
waveform. please refer to HM6SV8SI2. 

TYP 

HITACHI 

Mex Unit 

3.6 V 

25 j.IA 

50 j.IA 

ns 

rna 

HM65W8512 Series 

T •• t conditions 

Vee. 2.0 V others ~ 0 V 
CE~Vee-O.2V 
OEJRFSR s 0.2 V 

Vee. 3.6 V others ~ 0 V 
CE~Vee-O.2V 
OEJRFSR s 0.2 V 
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SECTION 7 

STATIC RAM MODULES 

• Medium Speed Static RAM Modules 

II 
HITACHI 
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HM66205L Series---------
524,288-word x 8-blt High Density CMOS Static RAM Module 

The HM66205L is a high density 4-Mbit static 
RAM module which consists of 4 pieces 
HM628128LT products (TSOP type 1 M static 
RAM) and a HD74ACT138FP equivalent product 
(SOP type CMOS decoder logic). 

Pin Arrangement 

An outline of the HM66205L is the standard 600-
mil width 32-pin dual-in-line package. Its pin 
arrangement is completely compatible with 4-Mbit 
monolithic static RAM. 
The HM66205L offers the features of low power 
and high speed by using high speed CMOS 
devices. And, the HM66205L makes high density 
mounting possible without surface mount 
technology. 
These features make the HM66205L ideally suited 
for high density compacted memory systems. 

Features 

• High density 32-pin DIP 
- Mounting 4 pes. of 1M static RAM (TSOP; 

HM628128LT) and CMOS decoder logic 
(SOP; HD74ACT138FP equiValent) 

• Pin compatible with 4M monolithic static RAM 
• Highspeed 

- Fast access time: 85 ns/l00 ns/120 ns (max) 
• Equal access and cycle time 
• Completely static RAM 

- No clock or timing strobe required 
• Low power standby and low power operation 

- Standby: 40 IlW (typ) 
- Operation: 80 mW (typ) 

• Comon data input and output, three state outputs 
• Capable of battery backup operation 
• Directry TTL compatible: All inputs and outputs 

Ordering Information 

Type No. Access time Package 

HM66205L-85 600-mil 
------------ 32-pin DIP 

85ns 

HM66205L-10 100 ns 

HM66205L-12 120 ns 

A18 

A16 2 

A14 3 

A12 4 

A7 5 

A6 6 

A5 7 

A4 8 

A3 9 

A2 10 

A1 11 

AO 12 

1/01 13 

V02 14 

1/03 15 

Vss 16 

Pin Description 

Pin name 

AO-A18 

1/01-1/08 

CS 

WE 

OE 

Vee 

VSS 

HITACHI 

vee 
31 A15 

30 A17 

29 WE 

28 A13 

27 A8 

26 A9 

25 A11 

24 OE 

23 A10 

22 CS 

21 1J08 

20 1J07 

19 1J06 

18 1/05 

17 1J04 

(Top view) 

Function 

Address 

Input/output 

Chip select 

Write enable 

Output enable 

Power supply 

Ground 
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HM6620SL Series 

Block Diagram 

AQ-A16 

A17 
A18 

Vee 

1/01-1/08 

WE 
OE 

Vee 

Vss 

0 

0 

0 

-
0 

..---
0 

'" 
0 

0 

0 

@-y-
@ T 

AO 01 
02 A1 03 

A2 04 
E1 05 

E2 
06 
07 

E3 08 

Decoder "2 

'"""" ~ 
r-

'-
'-------'---

Notes: 1. RAM No.1-No.4: HM628128LT 
2. CMOS Decoder: HD74ACT138FP 

Truth· Table 

Mode es WE OE 

Not selected (Power down) H X X 

Read L H L 

Write L L H 

L L L 

Note: X = Don't care (H or L) 

AQ-A16 
CS1 
CS2 :---.,-: 
1/01-8:RAM : 
WE :No.1: 
OE ------, 

AQ-A16 
CS1 
CS2 :----"'-: 
1/01-8:RAM : 
WE :No.3: 
OE ------, 

I/O 

High-Z 

Dout 

Din 

Din 

HITACHI 

~ AQ-A16 
- CS1 
- CS2 :----"r: 

1/01-8:RAM : 
WE :No.2: 
OE ------, 

- AQ-A16 
'--- CS1 

'-- CS2 :---.'-: 
- 1/01-8:RAM : 

WE :No.4: 
OE ------, 

Current Ref. cycle 

IS8,IS81 

Icc Read cycle (1) - (3) 

ICC Write cycle (1) 

ICC Write cycle (2) 
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HM6620SL Series 
Absolute Maximum Ratings 

Parameter Symbol Ratings Unit 

Voltage on any pin relative to vss VT -0.5 to +7.0 V 

Power dissipation PT 1.0 W 

Operating temperature range Topr Oto+70 DC 

Storage temperature range Tstg -55 to +125 DC 

Storage temperature range under bias Tbias -10 to +85 DC 

Recommended DC Operating Conditions (Ta = 0 to + 70°C) 

Parameter Symbol Min Typ Max Unft 

Supply voltage Vee 4.5 5.0 5.5 V 

VSS 0 0 0 V 

Input voltage VIH 2.2 6.0 V 

VIL -0.3.1 0.8 V 

Note: 1. -3.0 V for pulse half-width s 30 ns. 

II 
HITACHI 
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HM6620SL Series 

DC Characteristics (Vee = 5 V ± 10%, V SS = 0 V, Ta = 0 to + 70°C) 

Parameter Symbol Min Typ*1 Max Unit Test conditions 

Input leakage currentent Ilul 8 ~A Vin = VSS to VCC 

Output leakage currentent IILOI 8 ~A CS = VIH' OE = VIH 
or VIIO = VSS to VCC 

Operating power Icc 19 46 mA CS = VIL, others VIHNiL 
supply current: DC 11I0=OmA 

Average operating power ICC1 48 89 mA Min cycle, duty = 100% 
supply current (1) CS = VIL, 11/0 = 0 mA, 

others VIHNIL 

Average operating power ICC2 16 36 mA Cycle time = 1 ~s, duty = 100%, 
supply current (2) 1110=0 mA, CS~O.2V, 

VIH = VCC - 0.2 V, VIL ~ 0.2 V 

Standby power ISB 4 12 mA CS=VIH 
supply current: DC 

Standby power ISB1 8 400 ~A Vin ~OV 
supply current (1) OS = Vcc-0.2 

Output low voltage VOL 0.4 V 10L = 2.1 mA 

Output high voltage VOH 2.4 V 10H =-1.0 mA 

Note: 1. Typical values are at VCC = 5.0 V, Ta = +25°C and specified loading. 

Capacitance (Ta = 25°C, f = 1 MHz) 

Parameter Symbol Typ Max Unit Test conditions Notes 

Input capacitance (1) Cin1 45 pF Vin = 0 V AO-A16, WE, OE 

Input capacitance (2) Cin2 45 pF Vin=OV A17-A18,OS 

Input/output capacitance ClIO 50 pF VI/O= 0 V 1/01 -I/OS 

Note: 1. This parameter is sampled and not 100% tested. 
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HM6620SL Series 

AC Characteristics (Ta = 0 to + 70°C, Vee = 5 V ± 10%, unless otherwise noted.) 

Test Condition 

• Input pulse levels: 0.8 V to 2.4 V • Output load: I TIL Gate and CL = 100 pF 
• Input rise and fall times: 5 ns (Including scope and jig) 
• Input and output timing reference level: 1.5 V 

Read Cycle 

HM6620SL-85 HM6620SL-10 HM6620SL-12 

Parameter Symbol Min Max Min Max Min Max Unit 

Read cycle time tRC 85 100 120 ns 

Address access time tAA 85 100 120 ns 

Chip select access time tACS 85 100 120 ns 

Output enable to output valid toE 45 50 60 ns 

Chip selection to output in low-Z tell 10 10 10 ns 

Output enable to output in low-Z toll 5 5 5 ns 

Chip deselection to output in high-Z teHZ 0 30 0 35 0 45 ns 

Output disable to output in high-Z toHZ 0 30 0 35 0 45 ns 

Output hold from address change tOH 10 10 10 ns 

Read Timing Waveform (1) ·1 

Address 

toE 

II 
Dout ----------; 
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HM6620SL Series 

Read Timing Waveform (2) *1, *2, *4 

Address 

Dout 

Read Timing Waveform (3) *1, *3, *4 

teHZ 
teLZ 

Dout -------r Data valid 

Notes: 1. WE is high for read cycle. 
2. Device is continuously selected, as .. VIL' 
3. Address should be valid prior to or coinsident with as transition low. 
4. OE=VIL 
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HM66205L Series 
Write Cycle 

HM66205L-85 HM66205L-10 HM66205L-12 

Parameter Symbol Min Max Min Max Min Max Unit 

Write cycle time twe 85 100 120 ns 

Chip selection to end of write lew 75 90 100 ns 

Address setup time tAS 0 0 0 ns 

Address valid to end of write tAW 75 90 100 ns 

Write pulse width twp 65 75 85 ns 

Write recovery tWR 5 5 10 ns 

Write to output in high-Z tWHZ 0 30 0 35 0 40 ns 

Data to write time overlap tow 35 40 45 ns 

Data hold from write time tOH 0 0 0 ns 

Output active from end of write tow 5 5 5 ns 

Write Timing Waveform (1) (OE Clock) 

twe 
~ .-

Address 

tcw·2 

WE --+-----.+ ........ ...--,. 

twp ·1 

Dout ~~~~~-+-r-r----------------------~---------------

Din --------------------------ocf ~ ~ · II 
HITACHI 
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HM6620SL Series 

Write Timing Waveform (2) *S (OE Low Fixed) 

twc 

Address 

WE 

• tow .. "7 "8 

Doot 

tow toH 

Din 

Notes: 1. A write occures during the overlap (twp) of a low CS and low WE. 
2. tWR is measured from the earlier of CS or WE going high to the end of write cycle. 
3. During this period, VO pins are in the output state. 

The input signals out of phase must not be applied. 
4. If the CS low transition occures simultaneously with the WE low transition or after the WE low 

transition, output remain in a high impedance state. 
5. OE is continuously low. (OE - Vld. 
6. Dout should be held in the phase of the written data during this write cycle. 
7. Dout is the read data of next address. 
8. If CS is low during this period, VO pins are in the output state. 

The input signals which are opposite to the output level should not be applied to VO pins. 
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HM6620SL Series 

Low vee Data Retention Characteristics (Ta = 0 to + 70°C) 

Parameter Symbol Min Typ Max Unit Test conditions 

Vee for data retention 

Data retention current leeOR 

Chip deselect to data retention time teoR 

Operation recovery time 

Low Vee Data Retention Waveform 

teDR 

Vee 

4.5V 

2.2V 

OV 

2.0 

4 200 

o 

5 

Data retention mode 

VDR ~2.0V 

CS ~ Vee- 0.2 V 

HITACHI 

V 

IlA 

ns 

ms 

cs ~ Vee - 0.2 V, 
A17·A18 ~ Vee - 0.2 V, 
Yin ~ OV 

Vee = 3.0 V, 
CS ~ Vee -0.2 V, 
Yin ~OV 

See retention 
waveform 
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HM66205L Series 
Package Dimension 

2.54 
min 

• 

(0.100 
min.) 

"--'t I~ I~ 1=1 

53.34 max. (2.10) 
[53.60 max. (2.11 max.)] 

1=1 J::I ~ ~ F:1 ~ ~ "'" r-1 
b:::; b:::; b:::; ,..., ,..., ,..., 

.. 2.54 (0.100) 1.30 (0.051) 

7.62 (0.30) 0.35-0.59 
(0.01~.023) 

\ \;, 
\\ 

0.2-0.36 -K 
(0.008-0.014) 00-150 

15.24 (0.600) 

HITACHI 

I 

0.38 (0.015 
min. min.) 

Unit: mm (inch) 

5.84 
max. 

( 0.23 
max.) 

7-12 Hitachi America, Ltd. 0 Hitachi Plaza 02000 Sierra Point Pkwy. 0 Brisbane, CA 94005-1819 0 (415) 589-8300 



NOTES 
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