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HM6264B Series
8,192-word x 8-bit High Speed CMOS Static RAM

ADE-203-454A (Z)

HITACHI
Dec. 6, 1995
__
The Hitachi HM6264B is 64k-bit static RAM  Ordering Information
organized 8-kword x 8-bit. It realizes higher
performance and low power consumption by 1.5 Access
pum CMOS process technology. Type No. time Package
HM6264BLP-8L 85 ns 600-mil,28-pin
The device, packaged in 450 mil SOP (foot print ~ HM6264BLP-10L 100ns  plastic DIP
pitch width), 600 mil plastic DIP, 300 mil plastic (OP-28)
DIP, is available for high density mounting. HM6264BLSP-8L 85 ns 300-mil,28-pin
HM6264BLSP-10L 100 ns plastic DIP
Features (OP-28N)
HM6264BLFP-8LT  85ns  450-mil.28-pin
* High speed HM6264BLFP-10LT 100ns  plastic SOP
Fast access time: 85/100 ns (max) (FP-28DA)
- Low power

Standby: 10pW (typ)
Operation: 15 mW (typ) (f=1 MHz)
« Single 5 V supply
+ Completely static memory
No clock or timing strobe required
+ Equal access and cycle times
» Common data input and output
Three state output
* Directly TTL compatible
All inputs and outputs
« Battery back up operation capability
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HM6264B Serics
Pin Arrangement Pin Description
Symbol Function
AQ to A12 Address input
HM6264BLP/BLSP/BLFP Series O1 10 1/O8 Data input/output
NG Em: Vcc TS Chip select 1
A12 O]2 270 WE cs2 Chip select 2
A7 O3 260 CS2 WE Write enable
As (4 2500 A8 OE Output enable
A5 5 2; O A9 NC No connection
A4 06 230 An Vee Power supply
A3 O7 227 0E v
ss Ground
A2 Os 210 A10
A1 d9 201 C51
A0 Q10 193 vQO8
yo1 §gn 18- 1/1O7
1102 d 12 173 /106
/03 C13 i6 3 1/0s
Vss O 14 150 1/04
(Top view)
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HM6264B Series

Block Diagram
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HM6264B Series
Function Table
WE UST csz TE Mode Vce current VO pin  Ret. cycle
x H x x Not selected(power down)  lsa. Isay " High-Z —
x x L x Not selected(power down)  lIsg, Isa1 High-Z —
H L H H Output disable lec High-Z —
H L H L Read lec Dout Read cycle (1}—3)
L L H H Write lce Din Write cycle (1)
L L H L Write lec Din Write cycle (2)
Note: x:Horl
Absolute Maximum Ratings
Parameter Symbol Vaiue Unit
Power supply voltage™! Ve ~0.5t0 +7.0 \
Terminal voltage™ Vr -0.521tg Vg + 0.37 v
Powaer dissipation Pr 1.0 w
Operating temperature Topr Oto+70 *C
Storage temperature Tstg -55t0 +125 °C
Storage temperature under bias Tbias -10to +85 *C
Notes: 1. Relative o Vss
2. Vymin: —3.0 V for pulse haff-width < 50 ns
3. Maximum voltage is 7.0V

Recommended DC Operating Conditions (Ta = 0 to +70°C)
Parameter Symbeol Min Typ Max -Unkt
Supply voltage Veo 4.5 5.0 5.5 \'

Vss 0 0 0 \"
Input high voltage Vi 2.2 — Vee + 0.3 \"
Input low voltage Vi -0.37 — 0.8 %

Note: 1. Vj_min: =3.0 V for pulse half-width < 50 ns
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HMG6264B Series

DC Characteristics (Ta = 0 to +70°C, Ve =5 V £10%, Vg5 =0 V)

Parameter Symbol Min Typ'! Max Unit Test conditions

Input leakage current iyl — — 2 WA  Vin=Vssto Vee

Output leakage current ol — —_ 2 pA TBT=ViorCS2=VyorDE=Vyor
WE = Vi, Vio = Vss to Vee

Operating power supply current iccoc — 7 15 mA TS1=Vi.CS2=Vi luio=0mA
others = Viu/Vy

Average operating lect —_ 30 45 mA  Min cycle, duty = 100 %,

power supply current TST=Vy, CS2=Vy, lyo=0mA
others = Vip/Vy_

lecz — 3 5 mA  Cycle time = 1 s, duty = 100 %, lyg = 0 mA

T31.€0.2Y,CS22 Ve - 0.2V,
Vi 2 Vee - 0.2V, Vy 0.2V

Slandby powsr supply Isa — i 3 mA TS1=V CS2=Vy

current lsa1 — 2 50 pA C¥T2Vgc-02V,CS22Vec-02V
oroV $CS2<0.2V,0V < Vin

Qutput low voltage Vou — — 04 V loL = 2.1 MA

Output high voltage Vou 24 — -V low = —1.0 mA

Notes: 1. Typical values are at Vcc = 5.0 V. Ta = +25°C and not guaranteed.

Capacitance (Ta = 25°C, f = 1.0 MHz)

Parameter Symbol Min Typ Max Unit Test conditions
Input capacitance™! Cin - — S pF Vin=0V
Input/output capacitance ! Cwo — — 7 pF Vyio=0V

Note: 1. This parameter is sampled and not 100% tested.
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HM6264B Series

AC Characteristics (Ta=01t0 +70°C, Ve =5 V + 10%, unless otherwise noted.)
Test Conditions

* Input pulse levels: 0.8 V024V

= Inpur and output timing reference level: 1.5V

+ Input rise and fall times: 10ns

= OQutputioad: 1 TTL Gate + C (100 pF) (Including scope & jig)

Read Cycle
HM6264B-8L HM6264B-10L

Parameter Symbol Min Max Min Max Unit  Notes
Read cycle time tRe 85 —_ 100 — ns
Address access time taa - 85 —_ 100 ns
Chip select access time CST  teos - 85 —_ 100 ns

CS2 o2 _— 85 —_ 100 ns
Output enable to output valid toe —_ 45 _ 50 ns
Chip selection to output TST  yy 10 - 10 — ns 2
n low-Z CS2 g 10— 10— ns 2
Output enable to output in low-Z toLz- 5 R s —_ ns 2
Chip deselection in to TET  tyz 0 30 o} 35 ns 1,2
output in high-Z CS2 tn 0 30 0 35 ns 1,2
Output disable to output in high-Z oMz 0 30 0 35 ns 1,2
Output hold from address change toH 10 — 10 — ns

Notes: 1. 147 is defined as the time at which the outputs achieve the open circuit conditions and are not
referred to output voltage levels.
2. Atany given temperaturs and voltage condition, tyz maximum is less than t z minimum both for
a given device and from device to device.
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HM 62648 Series

Read Timing Waveform (1) (WE = Vi)

re
Address > <

o N\ 777777

ez iz

W e M NN
= W= | 77777777

Dout High lmpedanca_ <¥ Valid data m——
. t

Valid address

L N Iy
Y

CH

Read Timing Waveform (2) (WE = Vi, OE = V1)

Address * ’ Valid address
L ‘M { 1
L__‘_w__ T

Dout WXX f Valid data
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HM®6264B Series

Read Timing Waveform (3) (WE = Vi, OF = vy)°!

| tcos
TS Xf
t{HZ1
Lz |
: tHZ2
cs2 7 XR
tcoz
tiz2
Dom / . \
| \ Valid data Y,

Note: 1. Address must be valid prior to or simultaneously with ST going low ar CS2 going high.
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HM6264B Series

Write Cycle
HM6264B-8L HM6264B-10L
Parameter Symbal Min Max Min Max Unit Notes
Write cycle time twe 85 — 100 - ns
Chip selection to end of write tow 75 —_ 80 —_ ns
Address sstup time tas 0 — o} - ns 3
Address valid to end of write taw 75 — 80 — ns
Write pulse width wp 55 —_ 60 —_ ns 1,6
Write recovery time wR 0 - 0 — ns 4
WE to output in high-Z twhz 0 30 0 35 ns 5
Data to write time overlap tow 40 — 40 — ns
Data hold from write time toH 0 — 0 -— ns
Qutput active from end of write tow 5 — 5 — ns
Output disable Lo output in high-Z  tonz 0 30 0 35 ns 5
Notes: 1. A write accurs during the overlap of a low TST, and high CS2, and a high WE. A write begins at
the latest transition among TST going low,CS2 going high and WE going low. A write ends at
the earliest transition among TST going high CS2 going low and WE going high. Time twp is
measured from the beginning of write to the end of write.
2. tcw is measured from the later of TST going'low or CS2 going high to the end of write.
3. tas Is measured from the address valid to the beginning of writs.
4. twris measured fromthe earliest of TST or WE going high or CS2 galng low to the end of write
cycle.
§. During this periad, /O pins ars in the output state, therefars the input signals of the opposite
phase to the outputs must not be applied.
6. In the write cycle with OE low fixed, twp must satisty the following equation to avoid a problem of

data bus contention
twp 2 twiz max + tow min.
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HM6264B Series

Write Timing Waveform (1) (OE Clock)

we

'\

|
4
Valid address /\

w JZIITT7F e

< o

A TLARNARNARY . 2L

<

Address

sz [/ /L] O
: fas :l I twp .
WE
N\ /77177
_fowz
bowt ST UV UTTIRRCN High Impedance
7777777777777 Tl on
Oin ——- . High Impedance : ‘O< Valid data \O<><

Note: 1. If TS1 goes low or CS2 goes high simultaneously with WE going low or
after WE going low, the outputs remain in the high Impedance state.
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HMG6264B Series

Write Timing Waveform (2) (OE Low Fixed) (UE = V)

L

< e .
Address { Valid address >ﬁ
}< Taw > twn -
< e 7T
= ; S
!:1
/ AT
RN, o S T
2 4_‘0”_’_ 2 3
bout SIS S TURTTTTR
LL7777TTT T Ton ] Ton o
Bin High Impedance Valid data ) > ; ; >< %%;

Notes: 1. If TST goes low simuftaneously with WE going low or after WE goes low, the outputs

remain in high impedance state.

Dout is the same phass of the written data in this write cycle.

Dout is the read data of the naxt address,

4. If TS is low and CS2 is high during this period, VO pins are in the output state. Input signals
of opposite phasa to the outputs must not be applied to I/O pins. ’
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HM6264B Series
Low V¢ Data Retention Characteristics (Ta = 0 to +70°C)
Parameter Symbol  Min Typ''! Max  Unit Test conditions™
Vg for data retantion Vor 2.0 - - " €37 2 Vee 0.2V,

CS2 2 Vee 0.2V orCS2s0.2V

Data retention current lccor - 17 252  pA  Vgg=3.0V,0VsVing Vee
TST12Vee 0.2V, cS22Vec02Vor

gVsCs2s02V

Chip deselect ta data tcoR 0 - —_ ns See retention waveform
retention time

Ogparation recovery timé s tre®  — — ns

Notes: 1. Reference data at Ta=25'C.

2. 10pAmaxatTa=01to+ 40°C.

3. tpc = read cycle time.

4. CS2 controls address butfer, WE butfer, TST buffer, OE bufter, and Din butfer. |f CS2 controls
data retention mode, Vin levels (address, WE. OE, T3T, VO) can be in the high impedance
state. It T57 controls data retention mode, CS2 must be CS22Vcc-02VordVs CS2<0.2
V. Tha other input levels (address, WE. OE. I/O) can be in the high impedance state.

Low V¢ Data Retention Timing Waveform (1) (CS1 Controlled)

lcor Data retention mode-

- i |

Low V¢ Data Retention Timing Waveform (2} (CS2 Contralled)

Data retention maode
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HM6264B Series

Package Dimensions

HM6264BLP Series (DP-28)

Unit: mm
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HM6264B Series

1.

2.

Whan using this document, keep the following in mind:

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

All rights are reserved: No ons I1s pamnitted to reproduce or duplicats, in any form,
the whole or part of this document without Hitachi's permission.

Hitachi will not be heid responsible for any damage to the user thal may result from
accidents or any other reasons during operation ol the users unit according to this
document

Circuilry and other examples described herein are meant merely to indicate the
charactenstcs and performanca ol Hitachi's semiconductor producl. Hitachi
assumes no responsibility for any intellectual property claims or other problems that
may result from apphcations based on the examples descnbed herain.

No license is granted by implication or otherwise under any patsnts or other nghts
of any third party or Hitachi, Ltd.

MEDICAL APPLICATIONS: Hitachi's. products are not authonzed for use In
MEDICAL APPLICATIONS without the written consant of the appropriate officer of
Hitachi's sales company. Such use includes, but is not limited to, use in life support
systems. Buyars of Hitachl's products are requested to notity the relevant Hitachi
sales office when planning to usa the products in MEDICAL APPLICATIONS.
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HMG6264B Series

Package Dimensions (cont)
HMG6264BLFP Series (FP-28DA) Unit: mum
18.3
- 18.75 Max
28 11000030000 A0 15
; s
o
1JOUTOCTUMTT G e x
0.895 3’ §§‘ 11.8+0.3
o ~
—
A4 S —R oo
1.27 £ 0.10 '
T 1.0
— 10
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