













































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































HM62W256 Series
DC Characteristics (Ta = 0 to +70°C, VcCc =33V +0.3V,Vss=0V)

Parameter Symbol Min Typ! Max Unit Test Conditions
Input Leakage Current  liLil - - 1 A Vin=Vss to Vcc
CS=ViHor OE = ViH or WE = V|,
Output Leakage Current liLol - —_ 1 pA I/ = Vss to Voe
lccoct — 15 5.0 mA CS = VL, others = VIHVIL Iy0 = 0 mA
ina P —
gg;';;"gmgmgc, ~ CS = Voc-02Y,
lccocz  — 0.5 25 mA VIH=Vcc-02V,ViL< 0.2V
lo=0mA
Operating HM62W256-7 ICCAC1  — - 30 mA min oycle, duty = 100%, /0 = 0 mA
Power  HMGoW2s6-8 IccACt  — — 27 ma  OSEViLothes=VIKVL
Supply :
Current Cycle time = 1 s, duty = 100%
lccacz  — 5 10 mA llo=0mA,CS=<02V,
VIH=Vcc-02V,ViL<0.2V
IsB - — 1 mA CS=VH
Standby Vcc Current  ISB1 - 0.2 50 pA VIN=0V,
_ 02 102 uA CS=Vcc-02V
VoL - - 04 \ loL=2.0mA
Output Low Voltage
VoL - - 0.2 ' loL =100 pA
VOH 24 —_ —_ \ loH=-2.0mA
Output High Voltage
VOH Vee 20 — - v loH =-100 pA

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

Capacitance (Ta = 25°C, f = 1.0 MHz)1

Parameter Symbol Min Typ Max Unit Test Conditions
Input Capacitance Cin - —_ 8 pF Vin=0V
Input/Output Capacitance  Ci/0 - —_ 10 pF Viiro=0V

Note 1. This parameter is sampled and not 100% tested.
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HMG62W256 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 Vto 24 V

« Input timing reference level: 1.4 V

« Input rise and fall times: Sns

« Output timing reference level: 0.8 V/2.0 V

Dout

Output Load

5000

50 pF*

(* 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 tcLz 10 —_ 10 —_ ns 2
Output Enable to Output in Low-Z toLz 5 — 5 —_ ns 2
Chip Deselection to Output in High-Z  tCHz 0 25 0 30 ns 1,2
Output Disable to Output in High-Z tOHZ 0 25 0 30 ns 1,2
Output Hold From Address Change toH 10 — 10 — ns
HITACHI
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HM62W256 Series

Read Timing Waveform (1) 3

Address >|Z X
m -
NN — LAY
toe foH
< o
NN\ X777
Dout Valid Data )@—
Read Timing Waveform (2) 3,4, 6
- tre -
Address X X
<oHy = g ~
Dout X><><>< Valid Data X
HITACHI
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HM62W256 Series

Read Timing Waveform (3) 3,5, 6

e T N

tacs | tcHz .2
tciz?

Dout - 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.

. This parameter is sampled and not 100% tested.

. WEis high for read cycle.

. Device is continuously selected, CS=ViL

. Address Valid prior to or coincident with CS transition Low.
OE =ViL

o oA WN
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HMG62W256 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 tcw 60 — 75 — ns 2
Address Setup Time tAs 0 —_ 0 —_ ns 3
Address Valid to End of Write taw 80 - 75 —_ ns
Write Pulse Width twp 50 — 55 —_ ns 1
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 tDH 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)

twe |

taw twR" *;

[
Address X

w /N7 - AARRRRANY
NN A (77777777
" L .
Dout AN <

(L L tow tou

———— 31
Din Valid Data
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HM62W256 Series

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

l< twe |
Address >k
I wr'
tow™?
s SN\ " 77777777
taw
- twp
" st f O\ \ R y ton
tyhz'S 10 fon10 B
- I
- IS &
[ DwW DH o
Din <X>l< Valid Data )%

Notes:

5-98

1

o~ ON

©

10.
1.

12.

. 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.

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

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

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

. 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.

. 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.

. Dout is the same phase of the write data of this write cycle.
. Dout is the read data of next address.
. If CS is low during this period, I/0O pins are in the output state. Therefore, the input signals of the opposite

phase to the output must not be applied to them.
This parameter is sampled and not 100% tested.

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.

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 + tbw min.

HITACHI
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HM62W256 Series

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

Parameter Symbol Min Typ'! Max Unit Test Conditions
Ve for Data Retention VDR 20 — 36 v CS=2Vec-0.2V,Vin20V
A Vce =T.B.D.,Vin=0V

Data Retention Current | — — T.B.D. A '

CCDR MA ES>Voc-02V
Chip Deselect to Data tcDR 0 — — ns See Retention Waveform
Retention Time
Operation Recovery Time tR trRc'1t — — ns See Retention Waveform

Low VCcC Data Retention Timing Waveform

Data retention mode

CS=Vcc-02V

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
power consumption by employing 0.8 wm Hi- HM62W8128LP-10 100 ns
CMOS process technology.

It offers low power standby power dissipation; HM62W8128LP-12 120 ns

therefore, it is suitable for battery back-up sys- ‘ 600-mil 32-pin
tems. The device, packaged in a 525-mil SOP HM62W8128LP-10L- 100 ns plastic DIP P

(460-mil body SOP) or a 600-mil plastic DIP, or a DP-32
8 X 20 mm TSOP with thickness of 1.2 mm, is HM62W8128LP-12L 120 ns ( )
available for high density mounting. TSOP pack-
age is suitable for cards, and reverse type TSOP is

HM62W8128LP-10SL 100 ns

al ided.
so provided HMB2W8128LP-12SL 120 ns
Features HM62W8128LFP-10 100 ns
 High Speed HM62W8128LFP-12 120 ns
Fast access time: 100/120 ns (max) ) .
« Low power HMB2W8128LFP-10L 100 ns 5;":;22"335;9'"
Active: 23 mW (typ) 5=P-32D)
Standby: 4 pW (typ) (L-/L-L/L-SL version) HM62W8128LFP-12L 120 ns
* Single 3.3 V supply HM62W8128LFP-10SL 100 ns
« Completely static memory
No clock or timing strobe required HM62W8128LFP-12SL 120 ns
* Equal access and cycle times
« Common data input and output HM62W8128LT-10 100 ns
Three state output - 8mm X 20mm
« All inputs and outputs CMOS compatible. HM62W8128LT-12 120ns  32-pin TSOP
« Capability of battery back up operation ‘ (normal type)

2 chip selection for battery back up HM62W8128LT-12L 120 ns

HM62W8128LR-10 100 ns

8mm X 20mm
HM62W8128LR-12 120 ns 32-pin TSOP

(reverse type)
HM62W8128LR-10L 100ns  (TFP-32DR)

HM62W8128LR-12L 120 ns
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HM62W8128 Series

Pin Arrangement

HM62W8128P/FP Series HM62W8128T Series
-\ A1l & 32 P OE
Nc [ 2 vee A H1O 2B8E
A6 []2 31 JAls A/J\g E i gg g Ic/:g;
A4 []3 so[Jcs2 W& s e Bl
A2 14 20 JWE CSs2 Y 6 27 B3 105
s g[Jaz  AlS g7 26 3104
A7 2 Vo = 25 81103
as []6 27 []As N E ?o gg = 385,2
8 11 12 1 21 B oo
aa [ 25 :I-A— A7 3 13 20 [ A0
a3 []e 24 JOE 2 o s s B4
10 1 A2
a2 [ 23:1&9. A4 [ 16 17 3 A3
A1 [ 22 []csi -
Ao []12 21 [Juo? (Top View)
voo []13 20 o6
vot1 [ 14 19 Juos HM62WB128R Series
|/92E 15 18 SI/O4 ﬁg E }g }g gg
16 17 [ Jvos
Vss A6 4 14 19 3 A1
. A7 & 13 20 B2 A0
(Top View) A2 § 12 21 B3 100
A4 E 11 22 (1 101
N 2 Bl
S
e 58 O 25 gv%a
AlS 97 26 (104
cs2 s 27 B2 10s
WE 35 28 B3 106
A3 4 29 B2 o7
A8 43 30 3 €St
A9 2 31 B A0
a1 310 32 [ OE
(Top View)
Pin Description
Pin name Function Pin name Function
A0 - A16 Address OE Output enable
1100 - V07 Input/output NC No connection
Ts7 Chip select 1 Vee Power supply
cs2 Chip select 2 Vss Ground
WE Write enable
HITACHI
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HM62W8128 Series

Block Diagram

A13 o— —oVee
A15 o— ——oVgs
A6 o—— !
A7 o—
A12 o ‘ Row . Memory Matrix
A4 o— | Decoder | ° 512x 2,048
A16 o—] ! )
A5 o— !
A4 o— ‘E
1100 o———> -
: Column /O .
' Input Column Decoder
: Data
: Control

V070 4 4§
:

CS20———] -
CSto—| . Timing Pulse Generator

WE o————  ReadMrite Control

OEo©

Function Table

TS1 €s2 OE WE Mode Veccurrent 1O pin Ref. cycle

H X X X Standby Isa. Isg1 High-Z —_

X L X X Standby Isa, Isgn High-Z —_

L H H H Output disable lee High-Z —

L H L H Read lcc Dout Read cycle

L H H L Write Ice Din Wirite cycle (1)
L H L L Write lcc Din Write cycle (2)

Note: 1. X:HorlL
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5-102 Hitachi America, Ltd. * Hitachi Plaza » 2000 Sierra Point Pkwy. * Brisbane, CA 94005-1819 « (415) 589-8300



HM62W8128 Series

Absolute Maximum Ratings

ltem Symbol Value Unit
Supply voltage relative to Vgg Vee -05t0+ 5.5. v
Voltave on any pin relative to Vgg vt -0.51t0Vge+03  V
Power dissipation Pt 1.0 w
Operating temperature Topr Oto+70 °C
Storage temperature Tstg ~55to + 125 °C
Storage tremperature under bias Tbias ~-10to 85 °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 \
Vss 0 0 0 v
Input voltage Viu 22 —_ Vee+0.3 v
ViL -0.3°1 — 0.4 v

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

HITACHI

Hitachi America, Ltd. « Hitachi Plaza « 2000 Sierra Point Pkwy. « Brisbane, CA 94005-1819 « (415) 589-8300 5-108



HM62W8128 Series

DC Characteristics (Ta =0 to +70°C, Vo =3.3 V £10%, Vgg =0 V)

Parameter Symbol Min Typ'! Max Unit  Test conditions k Notes
Input leakage current |l | - - 1 HA Vin=Vggto Vge
Output leakage current [l g - — 1 pA CST= VjyorCS2 =V _or
UE = VIH orWE = VIL-
Vuo = Vssto Voo
Operating power supply lgc —_ 6 10 mA  TS7=V,,CS2=Vy,
current: DC Others = V;u/VyL
lvo =0mA
Operating power supply gy — 20 25 mA Min cycle, duty = 100%,
current CS1=V,.CS2=Vy,
Others = Vju/Vy
lyo=0mA
lec2 - 7 10 mA  Cycle time = 1 ps, duty = 100%,

ljo=0mA,TST 0.2V,
CS2> Vg -02V
ViH2Vce-02V, V| s02V

Standby power supply  Isg — 05 2 mA  TST=V, CS2=Vy
current: DC orCS2 =V,
Standby power supply  Igg; - 001 1 mA  0VgVingVge
current (1): DC TST2Vgp-0.2V,
- 1.2 70 kA CS2> Vgg-0.2Vor L-version
0V<CS2<02V —_—
— 1.2 50 HA L-L version
—_ 1.2 30 pHA L-SL version
Output voltage VoL - — 0.1 \ loL = 100 pA

Note: 1. Typical values are at Vg = 3.3 V, Ta = +25°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=0V
Inputoutput capacitance Cio — — 10 pF Vio=0V

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

HITACHI
5-104 Hitachi America, Ltd.  Hitachi Plaza » 2000 Sierra Point Pkwy. * Brisbane, CA 94005-1819 « (415) 589-8300



HM62W8128 Series
AC Characteristics (Ta=0to +70°C, Vcc = 3.3 V  10%, unless otherwise noted.)

Test Conditions

« Input pulse levels: 0.4 Vio 24 V

« Input rise and fall times: 5 ns

* Input and output timing reference levels: 1.5 V
* Output load: 1 TTL Gate and Cy_ (50 pF)

(Including scope & jig)
Read Cycle
HM62W8128-10 HM62W8126-12
Parameter Symbol  Min Max Min  Max Unit  Notes
Read cycle time tre 100 — 12‘0' -— ns
Address access time tAA _ 100 - 120 ns
Chip selection to output valid tcot - 100 - 120 ns
tcoz —_ 100 —_ 120 ns
Output enable to output valid ‘ toe - 80 —‘ 100 ns
Chip selection to output in low-Z t 24 15 - 15 —_ ns 1,23
t 22 15 - 15 -_ ns 1,23
Output enable to output in low-Z toz 10 - 10 - ns 1,23
Chip deselection to output in high-Z  tyz4 0 40 0 50 ns 1, 2 3
thzo 0 40 0 50 ns 1,2,3
Output disable to output in high-Z  tonz 0 40 0 50 ns 1,23
Output hold from address change  toy 15 - 15 —_ ns 1,23
HITACHI
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HM62W8128 Series

Read Timing Waveform **

thc |
Address >( Address Valid }(
taa :
- L
= NN v
‘thscm tH2y
A/ R R N AN NNNNANY
tiz2 ‘ tHze
= W% | 777777
O i OHZ
tofz ! ton
Dout High Impedance <X>|( Data Valid m——
Notes: 1. tyz and toyz are defined as the time at which the outputs achieve the open circuit conditions

and are not referred to output voltage levels.

At any given temperature and voltage condition, tyz max is less than t; 7 min both for a given

device and from device to device.
This parameter is sampled and not 100% tested.
WE is high for read cycle.
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HM62W8128 Series

Write Cycle
HM62W8128-10  HM62W8128-12
Parameter Symbol  Min Max Min Max Unit  Notes
Write cycle time twe 100 - 120 - ns
Chip selection to end of write tcw 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 1"
Write-to output in high-Z twHz 0 40 0 50 ns 10
Data to write time overlap tow 50 - 60 - ns
Wirite hold from write time toH 0 - o - ns
Output active from end of write tow 10 - 10 - ns 10
HITACHI
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HM62W8128 Series

Write Timing Waveform (1) (OE Clock)

twe

Address >< Address Valid ){

taw

& J//1/F 1 NRANN
BRI TTIIITTTT]

6 twr*

2 V1YV ]]]# RO
L]

I~

zl
/Il/
%
2
N

AN High Impedance

Dout ANAVAVAVAVATAN
LLLLLL ]

. tow toH

Din <X>!< Data Valid ><XX><><>0<><X
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HM62W8128 Series

Write Timing Waveform (2) (OE Low Fixed)

twe

Address >< Address Valid

= AAAMANN /111111

NI
1N

i

w  ZZITITITTF TETRIITINY
S e - S

ot SSSITUTTTRTTTNT
777777777777777

tow toH

High Impedance \
: |

Din

Notes: 1. A write occures during the overlap of a low TST, a high CS2, and a low WE. A write begins at
the latest transition among TS1 going low, CS2 going high, and WE going low. A write ends at
the earliest transition among TS1 going high, CS2 going low, and WE going high. twp is
measured from the beginning of write to the end of write.

2. tow is measured from the later of TST going low or CS2 going high to the end of write.

3. tagis measured from the address valid to the beginning of write.

4. twRis measured from the earliest of CS1 or WE going high or CS2 going low to the end of
write cycle.

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

6. If TST goes low simultaneously with WE going low or after WE going low, the outputs remain in

a high impedance state.

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

Dout is the read data of next address.

It TS is low and CS2 high during this period, I/O 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.

© o~
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HM62W8128 Series

Low V¢ 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

Vg for data retention VpR 20 -~ — V TB8TaVgg-02V,
CS2x Vg -0.2Vor
0VgCS2¢<02V
VinzoVv
Data retention current lccorR — 1 50" pA Vgg=3.0V,Vinz 0V Lversion
TST2Vgg 02V, —m8m87 —
- 1 302 pA €S2 Vgg=-0.2Vor L-Lversion
0VgCs2g502V
-1 157 pA L-SLversion
Chip deselect to data retentiontime tgpr O — — ns See retention waveform
Operation recovery time tr 5 - — ms

Low V¢ Data Retention Timing Waveform (1) (CST Controlied)

tcoR, Data retention mode

Low V¢ Data Retention Timing Waveform (2) (CS2 Controlled)

Data retention mode

Cs2¢0.2V

Notes: 1. 20 uA max at Ta = 0 to 40°C (Lversion).
2. 6 uA max at Ta = 0 to 40°C (L-Lversion).
3. 3 A max at Ta = 0 to 40°C (L-SLversion).
4. CS2 controls address buffer, WE butfer, TS1 buffer, OE buffer, and Din buffer. if CS2 controls
data retention mode, Vin levels (address, WE, OE, TST, l/O) can be in the high impedance state.
It TST controls data retention mode, CS2 must be CS2 > Vg - 0.2V 0r0V s CS250.2V. The

other input levels (address, WE, OE, I/0) can be in the high impedance state.
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HM62V8128 Series

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

Description

The Hitachi HM62V8128 is a CMOS static
RAM organized 128 kword X 8 bit. It realizes
higher density, higher performance and low
power consumption by employing 0.8 pm 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, and reverse type TSOP is
also provided.

Features

¢ High Speed
Fast access time: 120/150 ns (max)
» Low power
Active: 18 mW (typ)
Standby: 3 wW (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

Ordering Information

Product Preview

Access
Type No. time Package
HM62V8128P-12 120 ns
HMB2V8128P-15 150 ns
HMe2v8128LP-12  120ns  800-mil 32-pin
plastic DIP
HM62V8128LP-15 150ns (DP-32)
HM62V8128LP-12SL 120 ns
HM62V8128LP-15SL 150 ns
HM62V8128FP-12 120 ns
HM62V8128FP-15 150 ns
HM62V8128LFP-12  120ns  925-mil 32-pin
plastic SOP
HM62v8128LFP-15  150ns (FP-32D)
HM62V8128LFP-12SL 120 ns
HM62V8128LFP-15SL 150 ns
HM62V8128T-12 120 ns
HM62V8128T-15 150 ns
8mm X 20mm
HM62V8128LT-12 120ns  32-pin TSOP
(normal type)
HM62V8128LT-15 150ns  (TFP-32D)
HM62V8128LT-12L 120 ns
HM62V8128LT-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 8mm X 20mm
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
U/ (-
Ne[ 11 32 ]V A1 1 32 B OE
C []Vee N RS 31 B3 A1
as (]2 31 [ JA1s Y= 30 gcs1
3 A3 O 4 29 Vo7
At4 L] 30L_]csz WE &5 28 3 106
A2 []4 29[ JWE  cs2 =K 27 B uos
5 A15 7 V04
A7 [ 28 [ ]A13 Ve O 8 25 B 103
as [ |6 27 ]A8 NG &9 24 1 Vs
A6 3 10 23 B 102
As L7 L= B 2 B o1
As[]8 25 JA11 A12 E 12 gs g Kgo
== A7 13
a3 []e 24 JoE =R 19 B3 A1
A2 []10 23[_JA10 A5 15 18 BA
A1 [ 11 22 j~CS1 A4 3 18 17 3 A3
a0 []12 21 [Jwo7 (Top View)
woo [ 13 20 [_J1os6
vor L} 14 19 L JU0s | 1eove 28R Series
vo2 []1s 18 [_J1o4
Ves (|16 17 [Juos as s 17 3 A3
= H=h
- A8 1
(Top View) A7 13 20 B2 A0
A12 & 12 21 B3 100
A4 ©H 1 22 B3 101
A16 E 10 gi g‘lgoz
NC g
Ve 55 8 ) 25 B 103
Als O 7 25 | 1104
cs? o s 27 B3 105
WE 5 28 |3 108
a3 oz 29 307
A8 3 3 30 (A CSst1
A O 2 31 3 A10
TN = NI} 32 J3OE
(Top View)
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HM62V8128 Series

Pin Description

Pin name Function Pin name Function

A0 - A16 Address WE Write enable

1100 - ¥O7 Input/output OE Output enable

[e:§) Chip select 1 NC No connection

CS2 Chip select 2 Vee Power supply
Vss Ground

Block Diagram

A13 o— —0Ve
A15 o— ——oVgs
A6 o—
A7 o— ! / :
Atz o Row . Memory Matrix
Al4 o— ! Decoder | 512 x 2,048
A16 o—
A5 o—
A4 o— ﬁ
‘ |
1100 —> -
S : Column IO .
,/ Input Column Decoder
: Data ' ; I
, Control | :
L g gqt L* §
1107 0——'——:—%———— 7 / E E
T T N
J) H

1
|
[}
g A9 At Ay A A A2

& o—
~—

i

Timing Pulse Generatpr

WE © Read’Write Control

OE©
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HM62V8128 Series

Function Table

TS1 ¢cs2 OE WE Mode Ve current 170 pin Ref. cycle

H X X X  Standby Isg. lsat High-Z -

X X X  Standby Isg. Isg1 High-Z -

L H H H Output disable lcc High-Z -

L H L H Read lcc Dout Read cycle

L H H L Write Icc Din Write cycle (1)
L H L L Wirite lcc Din Write cycle (2)

Note: 1. X:HorlL

Absolute Maximum Ratings

Item ' Symbol Value Unit
Supply voltage relative to Vgg Vee -051t0+55 \
Voltave on any pin relative to Vgg vy -051toVge+03  V
Power dissipation P 1.0 w
Operating temperature Topr Oto+ 70 °C
Storage temperature Tstg -551t0 + 125 °C
Storage tremperature under bias Tbias -10to 85 °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 27 3.0 33 v
Vss 0 0 0 v

Input voitage Vi 23 - Vee+0.3 \'%
ViL -037! - 0.4 v

Note: 1.-1.2 V for pulse half-width 30 ns
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HM62V8128 Series

DC Characteristics (Ta = 0 t0 +70°C, Vcc =3 V £10%, Vgg =0 V)

Parameter Symbol Min  Typ’! Max Unit Test conditions Notes
Input leakage current  |Iy] — - 1 HA Vin = Vggto Ve
Output leakage current [l ol — - 1 HA CST=VjyorCS2 =V or
OE = VIH orWE = VIL'
Vo = Vssto Vec
Operating power supply Icg — 5 10 mA TS1=V,,C82=Vy,
current: DC Others = ViV,
II/O =0mA
Operating power supply lccq — 15 20 mA Min cycle, duty = 100%,
current CSi=V|,CS2=V.
Others = Viy/Vy
ll/'O =0mA
lec2 — 6 10 mA Cycle time = 1 us, duty = 100%,
||/o =0 mA, C'STs 0.2V,
CS2> Vcc -0.2V
ViH2Vec-02V, VL s02V
Standby power supply  Igg _ 0.5 2 mA CS871=Vy,CS2=V
current: DC orCS2 =V
Standby power supply  Iggy - 0.01 1 mA 0V gVingVge
current (1): DC CST2Vec-0.2V,
- 1 60 uA CS2>Vec—-0.2Vor L-version
0V<CS2<02V
— 1 40 uA L-L version
— 1 20 uA L-SL version
Output voltage VoL — — 0.1 " loL = 100 HA

Note: 1. Typical values are at Vg = 3.0 V, Ta = +25°C and specified loading.

Capacitance (Ta = 25°C, f = 1.0 MHz)"!

Parameter Symbol Min Typ Max Unit Test conditions
Input capacitance Cin — - 8 pF Vin=0V
Input/output capacitance Cio — — 10 pF Vio=0V
Note: 1. This parameter is sampled and not 100% iested.
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HM62V8128 Series

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

Test Conditions

* Input pulse levels: 0.4 V1024 V

« Input rise and fall times: 5 ns

+ Input and output timing reference levels: 1.5 V

* Output load: 4
HM62V8128-12 1 TTL Gate and Cy_ (50 pF)

HM62V8128-15 1 TTL Gate and Cy, (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 tan - 120 - 150 ns
Chip selection to output valid tcot — 120 —_ 150 ns
tcoz - 120 — 150 ns
Output enable to output valid toe - 90 — 100 ns
Chip selection to output in low-Z t 21 15 —_ 20 -— ns 1,23
tLzo 15— 20 - ns 1,2,3
Output enable to output in low-Z toLz 10 —_ 10 — ns 1,23
Chip deselection to output in high-Z  tyz; 0 56 0 60 ns 1,23
thzeo 0 S0 0 60 ns 1,23
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
HITACHI
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HM62V8128 Series

Read Timing Waveform *4

Address >|< It\:!:ress Valid l }(

= Wk | 777
S/ SRR N O\ N
= Wk | 77

Dout High lmpedaﬁce —‘<X>< Data Valid )@l S

Notes: 1. 14z and toz 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, t4z max is less than t; 7 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

HMB2V8128-12 HM62V8128-15
Parameter Symbeol Min Max Min  Max Unit  Notes
Write cycle time twe 120 — 150 — ns

" Chip selection to end of write tow 10— 140 — ns

Address setup time tas 0 — 0 — ns
Address valid to end of write taw 10 - 140 — ns
Write pulse width twp 100 — 130 — ns
Write recovery time twr 0 — 0 — ns

0 - 0 — ns 1
Write to output in high-Z twHz 0 50 0 60 ns 10
Data to write time overlap tow 60 — 80 — ns
Write hold from write time tpH 0 -—_ (] -_ ns
Output active from end of write tow 15 - 20 — ns 10
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HMé62V8128 Series

Write Timing Waveform (1) (OE Clock)

Address >< Address Valid ><

« [/ ,z NN\N
SEEANNAVANNY S 1711777777
SV//4 0/ 00/ 2R \\\\\\\\\
T RN 7777777777
o TP

Din @!( Data Valid ><><><><><><><>0<
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HM62V8128 Series

Write Timing Waveform (2) (OE Low Fixed)

twe |
Address >< Address Valid IX
tow twr'*

NNV s 2/ /1]

6
w2 LI/ TF ERANRARNARANY

taw

| {_ twp

= AN £ ton

twhz tow
o 9999777777797

tow toH
Nl
Din High Impedance Data Valid >; } ; ; ; ; } } e s
Notes: 1. A write occures during the overlap of a low TST, a high CS2, and a low WE. A write begins at

7.
8.
9

10.

1.

the latest transition among T3 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. twp is
measured from the beginning of write to the end of write.

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

tas is measured from the address valid to the beginning of write.

twR is measured from the earliest of TS1 or WE going high or CS2 going low to the end of
write cycle.

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

If TST goes low simultaneously with WE going low or after WE going low, the outputs remain in
a high impedance state.

-- Dout is the same phase of the latest written data in this write cycle.

Dout is the read data of next address.

It TST is low and CS2 high during this period, IO pins are in the output state. Therefore, the
input signals of the opposite phase to the outputs must not be applied to them.

This parameter is sampled and not 100% tested.

This value is measured from CS2 going low to the end of write cycle..
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HM62V8128 Series

Low V¢ 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

Vcc for data retention Vpr 20 — — V

TST2Vgg 0.2V,
CS2>Vpg-0.2Vor
0VgCS2g02V
Vin 0V

Data retention current lccor — 1 50" pA

- 1 302 pA

-1 153 pA

Veg =3.0V, Vin > OV Lversion
CS12Vgeg-02V, —
CS2> Vgg -0.2Vor L-Lversion
0VgCS2<502V

L-SLversion

Chip deselect to data retention time tgpr 0 — — ns

See retention waveform

Operation recovery time R 5 - — ms

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

tCOR, Data retention mode

Low V¢ Data Retention Timing Waveform (2) (CS2 Controlled)

Data retention mode

Cs2<0.2V

Notes: 1. 20 pA max at Ta = 0 to 40°C (Lversion).
2. 6 pyA max at Ta = 0 to 40°C (L-Lversion).
3. 3 pA max at Ta = 0 to 40°C (L-SLversion).

4. CS2 controls address bufter, WE buffer, TST buffer, OE buffer, and Din buffer. If CS2 controls
data retention mode, Vin levels (address, WE, OE, TST, I/0) can be in the high impedance state.
If TST controls data retention mode, CS2 must be CS2 » Vg —0.2Vor0V <CS250.2V. The

other input levels (address, WE, OE, I/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 Access
RAM organized 128 kword X 9 bit. It realizes Type No. time  Package
higher density, higher performance and low
power consumption by employing 0.8 pm Hi- HM62W9128LFP-10 100 ns
CMOS process technology.

It offers low power standby power dissipation; HM62W9128LFP-12 120 ns
therefore, it is suitable for battery back-up sys- 525-mil 32-pin
tems. The device, packaged in a 525-mil SOP HM62W9128LFP-10L 100 ns plastic SOPD
(460-mil body SOP) or a 600-mil plastic DIP, or a FP-32D
8 X 20 mm TSOP with thickness of 1.2 mm, is  HME2WO128LFP-12L  120ms )

ilable for high densit ting. TSOP pack-
:;:Ii: bl o cand. S TOUTNE pac HM62W9128LFP-10SL 100 ns

HM62W9128LFP-12SL 120 ns
Features
HM62W9128LT-10 100 ns

« High Speed

Fast access time: 100 ns/120 ns (max) HM62W9128LT-12 120 ns
¢ Low power 8mm X 20mm

Active: 33 mW (typ) HM62W9128LT-10L 100ns  32-pin TSOP

Standby: 4 wW (typ) (L-/L-L/L-SL version) (normal type)
+ Single 3?'3 V';‘upplyyp HM62WQ128LT-12L  120ns  (TFP-32D)
* Completely static memory HM62W9128LT-10SL 100 ns

No clock or timing strobe required
« Equal access and cycle times HM62W9128LT-12SL 120 ns
« 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
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HM62W9128 Series

Pin Arrangement

HM62W9128FP Series HM62W9128T Series
T S ] ==
1 A1 32 OE
A6 [ sz J e A10 5 2O 31 gglz
A15[(]2 31 ] A4 ﬁg E 3 30 g Csi
A3 0] 4 29 17108
a8 []3 30:]88_2 ‘(':VSEE 5 267! 53/07
20 6 1106
A7 []4 29[ ] we AlsH 7 26 3105
A6 []5 28| JA13 Xcgg H gi 3504
1
st A = 5Bl
1 3 i/02
s 17 26 [ ] A0 A7 & 12 21 B o1
s Ll sOan % g % Bl
A2 []9 24| ] OE As 15 18 B A1
a1 [0 23] A2 A3 O 16 17 A2
ao L] 22 ] Cst Top view
yoo[ ] 12 21[_Juos P
yo1[]13 20| _J o7
o214 19 ] 106
vos[]1s 18 _Jvos
Vs [] 16 17 [ voa
Top view
Pin Description
Pin name Function
A0 - A16 Address
1/100 - 1108 Input/output
C5i Chip select 1
CS2 Chip select 2
WE Write enable
OE Output enable
NC No connection
Vee Power supply
Vss Ground
HITACHI
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HM62W9128 Series

Block Diagram

(MSB)  A13 o0— —0oVee
A16 o— ——0Vss
A5 o—
A6 o— !
A7 o— . Row . Memory Matrix
AB.o—1 Decoder | 512x2,304
A1S o— !
A4 0— D
(LSB) A3 o— ,_I'
—
Voo : E J R Column I/O .
- Input Column Decoder
H Data
; Control | | :
Alzlé A% a%z A‘nLt AluéwéiJ 1 :
152 J i
. A M
— =
Gero{ Timing Puse Generator _
WE o————  Read/Write Control
CEo- J
Function Table
TST cs2 OE WE Mode Ve current /O pin Ref. cycle
H X X X Standby Iss. IsB1 High-Z —_
X L X X  Standby Isg. lsa1 High-Z -
L H H H  Ouputdisable lcg High-Z -
L H L H Read lcc Dout Read cycle
L H H L Write Icc Din Write cycle (1)
L H L L Write lcc Din Wirite cycle (2)

Note: 1. X:HorL
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HM62W9128 Series

Absolute Maximum Ratings

Symbol Value Unit
Supply voltage relative to Vgg Vee -05t0+55 \
Voltage on any pin relative to Vgg Vr ~0.5"1 10 Vgg+0.372 V
Power dissipation Pt 1.0 w
Operating temperature Topr Oto+ 70 °C
Storage temperature Tstg ~55t0 + 125 °C
Storage temperature under bias Tbias -101to 85 °C

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

Min

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

Supply voltage

3.0

0

22

-0.3°1

Max Unit
3.6 \
[ \
Vee+0.3 v
0.4 Vv

1. —-1.2 V for pulse half-width < 30 ns

HITACHI
Hitachi America, Ltd. * Hitachi Plaza « 2000 Sierra Point Pkwy. * Brisbane, CA 94005-1819  (415) 589-8300 5-125




"HM62W9128 Series

DC Characteristics (Ta=01t0 +70°C, Vcc =33V £ 03V, Vgg=0V)

Parameter Symbol Min Typ"! Max Unit Test conditions Notes
Input leakage current Iyl —_ —_ 1 WA Vin=Vggto Ve
Output leakage current |l ol — — 1 pA  TST=VyorCS2=V or
. UE:VIHOIWE-V"_.
Vio = Vss to Vee
Operating power supply Igg - 6 10 mA  TST=V),CS2=V,
current: DC Others = ViyVy.
lyo =0 mA
Operating power supply lcgq —_ 20 30 mA  Min cycle, duty = 100%,
current CTST=V),CS2=Vy,
Others = VIHNlL
iyo =0mA
lcc2 — 10 15 mA  Cycle time = 1 ps, duty = 100%,
lyo=0mA,TST 0.2V,
CS2> Vg -0.2V
ViHzVee =02V, V)L <02V
Standby power supply  Isg - 05 2 mA (1) TST =V, CS2=Vy
current: DC (2)CS2 =V
Standby power supply  Iggy - 12 80 BA  (1)0V<VingVee  L-version
current (1): DC CS1>Vec-0.2V,
— 12 60 pA CS2> Vg -02V L-Lversion
(2)0V<VingVee —
—_ 1.2 40 pA TST> Vg -02V L-Slversion
0V<CS2<0.2V
(3) oV < Vin < Vcc
0V¢CS2<02V
Output voltage VoL —_ —_ 0.1 v loL = 100 pA
Vou 29 —_ — v lon =—100 pA

Note: 1. Typical values are at Vg = 3.3 V, Ta = +25°C and specified loading.

Capacitance (Ta = 25°C, f = 1.0 MHz)"!

Parameter Symbol Min Typ Max Unit Test conditions
Input capacitance Cin —_ — 8 pF Vin=0V
Input/output capacitance Cio — — 10 pF Vio=0V

Note: 1. This parameter is sampled and not 100% tested.
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HM62W9128 Series
AC Characteristics (Ta =010 +70°C, Ve =3.3 V £0.3 V, unless otherwise noted.)

Test Conditions

* Input pulse levels: 0.4 V10 24 V

+ Inputrise and fall times: 5 ns

+ Input and output timing reference levels: 1.5 V
+ Output load: 1 TTL Gate and C_ (50 pF)

(Including scope & jig)

Read Cycle
HM62W9128-10 HM62W9128-12

Parameter Symbol Min Max Min Max Unit  Notes
Read cycle time tRe 100 — 120 — ns
Address access time tAA —_ 100‘ — 120 ns
Chip selection to output valid tcos — 100 — 120 ns

tcoz — 100 — 120 ns
Output enable to output valid toe — 80 — 100 ns
Chip selection to output in low-Z tLz1 15 — 15 —_ ns 2

t 22 15 - 15 — ns 2
Output enable to output in low-Z toLz 10 — 10 —_ ns 2
Chip deselection to output in high-Z tHz1 0 40 0 50 ns 1,2

tHz2 0 40 0 50 ns 1,2
Output disable to output in high-Z toHz 0 40 0 50 ns 1,2
Output hold from address change toH 10 — 10 —_ ns
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HM62W9128 Series

Read Timing Waveform *3

a tae .
Address )lé Valid -X
| Lo : |
= ! i
SANANNN T
I i
. tLchm ; i ! : th2y
s JF e 1] RN
tze ! thz2
| | |
= YW || 7777y
toe ' | : tonz !
1oz ; L tow
oottt X —
Notes: 1. tyz andtonz are defined as the time at which the outputs achieve the open circuit conditions

and are not referenced to output voltage levels.
This parameter is sampled and not 100% tested.
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 tow 90 — 110 — ns
Address setup time tas 0 — 0 — ns
Address valid to end of write tAw 90 — 10 - ns

Write pulse width twp 80 —_ 100 — ns

Write recovery time twR 0 — 0 — ns

Write to output in high-Z twHz 0 40 0 50 ns 10
Data to write time overlap tow 50 — 60 — ns

Write hold from write time toH 0 — 0 — ns

Output active from end of write tow 10 — 10 - ns 10

Write Timing Waveform (1) (OE Clock)

| twe )
| !
Address X Valid X
! taw . i
!

= [/l BN\
tew ? ‘ i

= OSSN g7
//////////f EARRRARMANANY

N\ 7////// /A
| tonz | i

High Impedance

TRITUL LN ‘
st 7T/ i

tow | tow
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HM62W9128 Series

Write Timing Waveform (2) (OE Low Fixed)

cs2

Address X ‘ Valid - . X
ANTARIANRSS I
TTITTTITTIF FAWARIANAY

AN\ S ==

Dout

Din

High Impedance
e (e IR

5-130

Notes:

1.

Rl ol

©o~N

A write occurs during the overlap of a low TST, a high CS2, and a low WE. A write begins at
the latest transition among T31 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. tywp is
measured from the beginning of write to the end of write.

In the write cycle with OE low fixed, typ must satisfy the following equation to avoid a problem
of data bus contention. typ > tpw min + tyyz max

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

tas is measured from the address valid to the beginning of write.

twR is measured from the earliest of CST or WE going high or CS2 going low to the end of
write cycle.

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

If CS7 goes low simultaneously with WE going low or after WE going low, the outputs remain in
a high impedance state.

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

Dout is the read data of next address.

If CST is low and CS2 high during this period, I/O 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 Vc 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
V¢ for data retention Vor 20 — 36 V (1)C8TxVgc-0.2V,
Vin > 0V
or
(200V<CS2<0.2V,
VinzoVv
Data retention current lccorn — 1 60"t pA Veg=3.0V, Lversion
Voe 2Vin2 0V —
— 1 402 pA (1)C8T2Vge-0.2V, L-Lversion
CS2> Ve —-0.2Vor
—_ 1 207 pA (2)0VCS2<0.2V L-SLversion
Chip deselect to data retention time tgpR 0 — — ns See retention waveform
Operation recovery time R 5 — — ms

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

Data retention mode

. teor,

Vee

Low V¢ Data Retention Timing Waveform (2) (CS2 Controlled)

, lcom , Data retention mode

tR

Vee

Cs250.2V

Notes: 1. 25 pA max at Ta = 0 to 40°C (Lversion).
2. 8 pA max at Ta = 0 to 40°C (L-Lversion).
3. 5 yA max at Ta = 0 to 40°C (L-SLversion).

4, CS2 controls address butfer, WE butfer, TST buffer, OE buffer, and Din buffer. If CS2 controls
data retention mode, Vin levels (address, WE, OE, TS1, 1/O) can be in the high impedance state.
if TBT controls data retention mode, CS2 must be CS2 > Vgc-0.2Vor0V <CS2 < 0.2 V. The

other input levels (address, WE, OE, I/0) can be in the high impedance state.
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HM62V9128 Series

131072-Word X 9-Bit High Speed CMOS Static RAM

Description

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 pm 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)
» Low power
Active: 30 mW (typ)
Standby: 3 pW (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
e 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

Ordering Information

Type No.

Access
time

Preliminary

Package

HM62V9128LP-15

150 ns

HM62V9128LP-15L

150 ns

HM62V9128LP-15SL

150 ns

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

HM62V9128LFP-15

150 ns

HM62V9128LFP-15L

150 ns

HM62V9128LFP-15SL

150 ns

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

HMG62V9128LT-15

150 ns

HM62V9128LT-15L

150 ns

HM62V9128LT-15SL

150 ns

8mm X 20mm
32-pin TSOP
(normal type)
(TFP-32D)

HITACHI
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HM62V9128 Series

Pin Arrangement

HM62V9128P/FP Series HM62V9128T Series
Ate [ A 32 ] e angi1 0O 32 D OE
A10H 2 31 g Al12
A1s[]2 31 [ ] A4 A9 E 3 gg = cgt
4 108
e L2 PHe g 2B
U
a7 []4 29 WE A4 7 26 1105
As []5 281 ] A13 Vee g s 2 S o4
" 5 AT =K 2B
=1
| a4 []7 26[ ] At0 a7 & 12 21 B vor
=k sga gy A
A2 []9 24 JOE M§15 18 A1
a0 1 22[]C8i
voo[]12 21 ] vos Top view
o113 20 ] wo7
vo2[] 14 19 ] o6
voa[] 15 18] wos
Veg (] 16 17 [] voa
Top view
Pin Description
Pin name Function
A0 - A16 Address
1100 - 1108 Input/output
[e1:5) Chip select 1
CS2 Chip select 2
WE Wirite enable
OE Output enable
NC No connection
Vee Power supply
Vss Ground
HITACHI
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5-134

HM62V9128 Series

Block Diagram

A13 o— —oVee
A16. 0— —OVss
AS o—]
A6 o—
A7 o Row Memory Matrix
A8 o— Decoder §12x 2,304
Al5 o—f
A o—
w5
° LN
voo : l l Column /O
: Input Column Decoder
: Data
H Control | | I ? '
1108 o Zf j, ‘!f :
A9 [A10 A1T A14 A12 00 A1 A2
&\__5
CS20———— "
CS1o———| _Jiming Pulse Generator _ |

Wg o—————  Read/MWiite Control

Function Table

CST cs2 OE WE Mode Vee current VO pin Ref. cycle
H X X X Standby Isg. Isg1 High-Z —
X L x X Standby Isg. lsa1 High-Z —
L H H H Output disable  Icc High-Z —_
L H L H Read lec Dout Read cycle
L H H L Write lcc Din Wirite cycle (1)
L H L L Write lee Din Write cycle (2)
Note: 1. X:HorlL
HITACHI
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HM62V9128 Series

Absolute Maximum Ratings

Item Symbol Value Unit
Supply voltage relative to Vgg Vee -051t0+55 v
Voltage on any pin relative to Vgg Vi 05110 Veg+0.3  V
Power dissipation Pt 1.0 w
Operating temperature Topr Oto+70 °C
Storage temperature Tstg -55t0 + 125 °C
étorago temperature under bias Tbias ~10to 85 °C

Notes: 1. 1.2 V for puise half-width < 30 ns
2. Maximum voltage is 5.5V.

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 o v

Input voltage Vin 2.3 —_ Vee+0.3 v
ViL A -0.3°t - 0.4 v

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

HITACHI
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HM62V9128 Series
DC Characteristics (Ta = 0 to +70°C, Vcc =3V £10%, Vgg =0 V)

Parameter Symbol Min  Typ'! Max Unit Test conditions Notes
Input leakage current Iyl — — 1 WA Vin=Vggto Ve
Output leakage current |l ol — — 1 pA  TST=V|yorCS2=V, or
OE = V'H or WE = V"_,
Vo= Vss to Vg
Operating power supply lcc (Read) — 1 5 mA  TST=V|,CS2=Vy,
current: DC Others = ViV L
(Write) —_ 5 10 mA ||/o =0 mA
Operating power supply lccq —_ 15 30 mA  Min cycle, duty = 100%,
cuirent CT37=V),CS2 =V,
Others = leNIL
lyo =0 mA
Icc2 (Read) — 3 5 mA  Cycle time = 1 ps, duty = 100%,
lyo = 0 mA, Csi<c02V,
(Write) — 10 15 mA CS2>Vgc-02V
ViHz VCC -0.2V, V|L5 0.2V
Standby power supply  Igg — 05 2 mA (1)C87T =V, CS2=Vy
current: DC (2) Cs2=V)_
Standby power supply  Iggy — 0.01 1 mA (1) 0V < Vin g Ve,
current (1): DC C8T1>Vgg-02V,
—_ 1 70 pA CS2> Vgc—-0.2V L-version
(2)0V g Ving Ve
— 1 50 pA 0V<CS2<02V L-Lversion
— 1 30 pA L-SLversion
Output voltage Vou — — 0.1 v loL = 100 pA

Note: 1. Typical values are at Vg = 3.0 V, Ta = +25°C and specified loading.

Capacitance (Ta = 25°C, f = 1.0 MHz)*!

Parameter Symbol Min Typ Max Unit Test conditions
Input capacitance Cin — — 8 pF Vin=0V
Input/output capacitance Cio -— — 10 pF Vijo=0V

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

HITACHI
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HM62V9128 Series

AC Characteristics (Ta =0to +70°C, Ve =3 V 1 10%, unless otherwise noted.)

Test Conditions

« Input pulse levels: 0.4 V1024 V

« Input rise and fall times: 5 ns

+ Input and output timing reference levels: 1.5 V
» Output load: 1 TTL Gate and Cy_ (100 pF)

(Including scope & jig)
Read Cycle
HM62V9128-15
Parameter Symbol W Unit Notes
Read cycle time e 150 - ns
Address access time taa - 150 ns
Chip selection to output valid cot - 150 ns
tco2 - 150 | ns
Output enable to output valid toe — 100 ns
Chip selection to output in low-Z Lzt 20 - ns 2
22 20 —_— ns 2
Output enable to output in low-Z toLz 10 - n;\s 2
Chip deselection to output in high-Z thz1 0 60 ns 1,2
thz2 0 sow ns 1,2
Output disable to output in high-Z toHz 0 60 ns 1,2
Output hold from address change toH 20 —_ ns
HITACHI
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HM62V9128 Series

Read Timing Waveform *3

Address )\( _ Valid )(

= TNk | g
sz //////F cor SUARRARRRANY
= TNk || @y
Dout High Impedance ( valid X| 8 —

Notes: 1. tyz and toyz 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
HM62v9128-15
Parameter Symbol Min Max Unit Notes
Write cycle time twe 150 — ns
Chip selection to end of write tcw 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 1
Write to output in high-Z twHz s} 60 ns 10
Data to write time overlap tow 80 —_ ns
Wirite hold from write time 1pH (o] —_ ns
Output active from end of write tow 20 - ns 10
HITACHI
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HM62V9128 Series

Write Timing Waveform (1) (OE Clock)

Address >< " | Valid ><
= [/ 7 AN
& \\\A\ \\\\jg 1L

R EaR R (77777777777

tonz )
TUTTTUTT High Impedance
Dout p
-LALLLL[-Z-,. e  tow ton

Din e W! Valid ><X>O<><XXXX

N
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HM62V9128 Series

Write Timing Waveform (2) (OE Low Fixed)

twe

Address X Vaiid ., B
NNV

i
2 LLIITF ERRANARNRAANY

I
N

taw
twp "’
B PO A\ =
twhzS tow
ot SSSTTTTTTTTTTY
[ L[/

tow toH

X High Impedance A

Notes: 1. A write occures during the overlap of a low T5T, a high CS2, and a low WE. A write begins at
the latest transition among CTST 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. typ is
measured from the beginning of write to the end of write.

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

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

4. twp is measured from the earliest of TS or WE going high or CS2 going low to the end of
write cycle.

5. During this period, /O pins are in the output state; therefore, the input signals of the opposite

- phase to the outputs must not be applied.

6. If TST goes low simultaneously with WE going low or after WE going low, the outputs remain in

a high impedance state.

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

Dout is the read data of next address.

If T5T is low and CS2 high during this period, /O 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.

© N

HITACHI
Hitachi America, Ltd. * Hitachi Plaza 2000 Sierra Point Pkwy. ¢ Brisbane, CA 94005-1819 ¢ (415) 589-8300 5-141



HM62V9128 Series

Low V¢ 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

V¢ for data retention Vpr 20 — — V. (1)T8T2Vgg-0.2V,
Vin > 0V
or
(2J0VgCS2<0.2V,
VingoVv

Data retention current lccoR — 1 60" pA Vgco=3.0V, Lversion
Vcc zVin 2 ov ———
- 1 402 yA (1)C8T2Vgg-0.2V, L-Lversion
nS2> Vg -0.2Vor
- 1 207 pA (2)0VgCS2<0.2V L-SLversion

Chip deselect tc data retentiontime tcpg '@ — — ns  See retention waveform

Operation recovery time tR 5 - — ms

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

tcoR, Data retention mode

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

tcoR Data retention mode ta

Vee

Notes: 1. 25 yA max at Ta = 0 10 40°C (Lversion).
2. 8 pA max at Ta = 0 to 40°C (L-Lversion).
3. 5 pAmax at Ta = 0 to 40°C (L-SLversion).
4, CS2 controls address buffer, WE buffer, TS buffer, OE buffer, and Din buffer. If CS2 controls
data retention mode, Vin levels (address, WE, OE, TST, 1/0) can be in the high impedance state.
It CST controls data retention mode, CS2 must be CS2 > Vo - 0.2V or0 V- <CS2<0.2V. The

other input levels (address, WE, OE, I/0) can be in the high impedance state.
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SECTION 6

PSEUDO STATIC RAMs

e 5.0V Supply
e 3.0V &3.3V Supply
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HM65256B Series 5.0 V Supply
32,768-word x 8-bit High Speed Psuedo Static RAM
Features Access
Type No. time Package
* Single 5 V (£10%) HM65256BLSP-10 100 ns  300-mil 28-pin
¢ Access time sp plastic DIP
— CE access time: 100/120/150/200 ns HMB5256BLSP-12  120ns  pp-gN)
— Address access time: 50/60/75/100 ns HM65256BLSP-15 150 ns
(in static column mode) HMB5256BLSP-20 200
e Cycle time ' ns
— Random read/write cycle time: HM65256BFP-10T 100 ns  28-pin plastic
160/190/235/310 ns SOP
— Static column mode cycle time: HMB5256BFP-12T  120ns  (Fp-28DA)
55/65/80/105 ns HM65256BFP-15T 150 ns
« Low power: 175 mW typ. active
« All inputs and outputs TTL compatible HM65256BFP-20T 200 ns
« Static column mode capability HM65256BLFP-10T 100 ns
« Non-multiplexed address
« 256 refresh cycles (4 ms) HM65256BLFP-12T 120 ns
¢ Refresh functions HM65256BLFP-15T 150 ns
— Address refresh
—_ Automatic refresh HM65256BLFP-20T 200 ns
— Self refresh
Ordering Information Pin Arrangement
Access
Type No. time Package
- - Aldd1 ~ 28RQVee
HM65256BP-10 100 ns  600-mil 28-pin A120d2 27 BWE
plastic DIP A703 26 O A13
HM65256BP-12 120 ns (DP-28) A6 4 25 G A8
HM65256BP-15 150 ns A5Q5 24 DA9
A4C]6 23 pA11
HM65256BP-20 200 ns A3Q7 22 NOE
A28 21 JA10
HM65256BLP-10 100 ns A1d9 20 O GE
] A0Q 10 19 107
HM65256BLP-12 120 ns vood 11 18 F 1106
HM65256BLP-15 150 ns 101 g 12 17 Oyos
102413 16 O 1/04
HM65256BLP-20 200 ns VssO 14 15 01103
HM65256BSP-10  100ns  300-mil 28-pin (Top view)
lastic DIP
HMe5256BSP-12  120ns  "(Eno5an)
HM65256BSP-15 150 ns
HM65256BSP-20 200 ns
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HM65256B Series

Block Diagram
mo—psd ]
S S ! |Address|| Row Mr::t‘r?;y
i| latch ||decoder
A7 tst control (256 x 128) x 8
3 1 i
: ] I I
Vo1 = input [| ColumniO [ 0]
/08 da:a | Column decoder :
o} I> contro '
' # —
1 ’\’.r% ;
[e) H
As A4 S g
y < Uy
»! Refresh
| control
CEo »! Timing pulse generator >
OE o » Read write control
WE © 4
Truth Table
CE OE WE I/O Pin Mode
L H Low Z Read
L X L High Z Write
L H H High 2 —
H L x High Z Refresh
H H X High Z Standby
HITACHI
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HM65256B Series

Absolute Maximum Ratings

Parameter Symbol Rating Unit
Terminal voltage with respect to Vgg Vr -1.0t0 +7.0 \'
Power dissipation Pt 1.0 w
Operating temperature Topr Oto +70 °C
Storage temperature Tstg -55to +125 °C
Storage temperature under bias Tbias -10to +85 °C

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

Parameter Symbol Min Typ Max Unit

Supply voltage V¢ 4.5 5.0 55 v
Vss 0 0 0 v

Input voltage Vi 22 — 6.0 v
ViL -05° - 0.8 v

Note: V,_min =-3.0 V for pulse width < 10 ns.
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HM65256B Series

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

HM65256B HM65256BL

Parameter Symbol Min Typ Max Min Typ Max Unit Test conditions
Operating power leey — 35 65 — 35 65 mA I,0=0mAtcyc=min
supply current
Standby power IsB1 — 1 2 — 1 2 mA CE=VyOE=Vy,Vinz0v
supply current
Issz —_— — — —_ 0.05 0.1 mA CE»> VCC -0.2V,
OE > VCC -0.2,Vin=0
Operating power lCCZ —_ 1 2 —_ 06 1 mA CE-= Vle OE = V||_, Vinz0V
supply current in self
refresh mode leea _ — — — 50 100 pA CE= Vec—0.2V,
OE<0.2V,Vinz0V
Input leakage current | -10 — 10 -10 — 10 pA V=55V, Vin=VggtoVec
Output leakage current I o -10 — 10 -10 — 10 pA OE=Vy Vyo=VsstoVec
Output voltage VoL — — 04 — — 04V loL=2.1mA
VoH 24 — — 24 — — V  loy=—-1mA
Capacitance
Parameter Symbol Typ Max Unit Test conditions
Input capacitance Cin — 5 pF Vin=0V
Input/output capacitance Cyo —_ 7 pF Vio=0V

Note: These parameters are sampled and not 100% tested.
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HM65256B Series

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

AC Test Conditions:
« Input pulse levels: 2.4 V,04V * Reference level: Vo =2.0V
* Input rise and fall times: 5 ns VoL=0.8V
¢ Timing measurement level: 2.2 V,0.8 V ¢ Output load: | TTL and 100 pF
(including scope and jig)

HM65256B-10 HM65256B-12 HM65256B-15 HM65256B-20
Parameter Symbol Min Max Min Max Min Max Min Max Unit
Random read or write cycle time tre 160 — 190 — 236 — 310 — ns
Static column mode read or write cycle tpsc 56 — 65 — 80 — 105 — ns
Chip enable access time tcea — 100 — 120 — 150 — 200 ns
Address access time taa — 50 — 60 — 75 — 100 ns
Output enable access time toea — 40 — 50 — 60 — 75 ns
Chip disable to output in high Z tchz - 256 — 26 — 30 — 35 ns
Chip enable to output in low Z torz 30 — 3 — 33 — 40 — ns
Output enable to output in low Z toz 10 — 10 — 10 — 10 — ns
Output disable to outputin highZ  touz - 256 — 26 — 30 — 35 ns
Chip enable pulse width tce 100ns4 ms 120ns4 ms 150‘ns 4ms 200ns4 ms
Chip enable precharge time tp 5 — 60 — 75 — 100 — ns
Address set-up time tas 0 - 0 - 0 — 0 — ns
Row address hold time trRAH 20 — 20 — 25 — 30 — ns
Column address hold time tcan 100 — 120 — 150 — 200 — ns
Read command set-up time tres 0 — 0 - 0 — 0 — ns
Read command hold time tReH 0 - 0 — 0 — 0 — ns
Output enable hold time tonc 0 - 0 - 0 - 0 — ns
Output enable to chip enable delay time tocp 0 — 0 — 0 — 0 — ns
Output hold time from column address  toy 5 — 5 — 5 — 10 — ns
Write command pulse width twe 25 — 26 — 30 — 3 — 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, Vcc =5 V £ 10%) (cont)

HM65256B-10 HM65256B-12 HME5256B-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 ~ tapw 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 fall) tr 3 50 3 50 3 50 3 50 ns
Refresh command delay time trrD 50 — 60 — 75 — 100 — ns
Refresh precharge time tep 30 — 38 — 30 — 3 — ns
Refresh command pulse width for - tgap 80 1000080 1000080 1000080 10000 ns
automatic refresh

Automatic refresh cycle time trc 160 — 190 — 236 — 310 —  ns
Refresh command pulse width for  tgag 10000 — ~ 10000—  10000—  10000— ns
self refresh

Refresh reset time for self refresh  tgpg 160 — 190 — 235 — 310 — ns
Refresh period tRer — 4 — 4 — 4 — 4 ns
Notes: 1. tgouz, tonz. and twyz are defined as the time at which the output achieves the open circuit

Eal ol

o

6-8

conditions.

teLz: toLz and tow are sampled under the condition of tr = 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.

V4 (min.) and V,,_ (max.) are reference levels for measuring timing of input signals. Also,
transition times are measured between V) and V).

An initial pause of 100 ps is required after power-up followed by a minimum of 8 initialization
cycles.

At the end of self refresh, refresh reset time (tgrs) is required to reset the internal self refresh
operation of the RAM. During ters, CE and OE must be kept high. If auto refresh follows self
refresh, low transition of OE at the beginning of auto refresh must not occur during tzgg period.
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HM65256B Series

Timing Waveforms

Read Cycle (1) (CE controlled)

tac »
e toe ol le—P o
CE — X A 3
! '
< |
5% XL IR XKXXKIXKR
As| | AH -
i KO 1| KRARKRX
A8-A14 | 7
tres! treH
7 - % N\
WE - tcea -
OE
toz ton tchz
- (> b
Dout i Valid data out: §—
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HM65256B Series

Read Cycle (2) (OE controlled)
- tre >
< tce >l P _»
CE !S F N
N \_
bs| [T
Address - 3

Ac-A7 AA ,
tas tcan
il XX
WE / /| tcea \ _\_ 5

f ¥4
AVE 4

\

toHe
oz % L777777T7777
[torz = oz Jonz
oo XL e,
HITACHI
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HM65256B Series

Write Cycle (1) (OE Clock)

tre
toE tp

i A
4

CE \
Address
AO-A7
tcan
Address B
A8-A14 e y

T
\l'\l
|/I

3
£

A
JY

|

yo
A

- tow > e tAHw >

WE < W
\= -

E L/ ol YO\\K
Din ZL

oz, | tome  tow :to% ;c -
Dout WE _ VWV\PS
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HM65256B Series
Write Cycle (2) (OE fixed low)

B tre .
i tce o tp :
— \ r—
o | /S
s | | tRan
AO0-A7 -
s tcaH L

Address -
A8-A14 -

B tow . tanw
e NN\ //
OF P tow‘ ‘toH_
oin JAV.Y S TAVAN
e 2W}EA/%_____JL\A/
Dot , JAVAVAVAVAY
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HM65256B Series

Static Column Mode Read Cycle

P tre .
tce NI N
CE — —\ 3
- 7Z N
tas | | tranH
[->| [
AO-A7
t t t t
‘lg < CAH >l RSC RSC
Address - NV XL ;m
A8-A14 - ,x‘. 7xr 7
RCS _tan _ taa tacH
pE -« | |y &
AN e BN\
JloHe " - tcHz
I p s
oF ! 14/l
oz 2 |t to )
iz L H Torz _
IR == s e -
= i i YSS
(XXX HXX :
K b
Valid Valid Valid
data out data out data out
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HM65256B Series

Static Column Mode Write Cycle

- tre
N <P
. ——ﬂs< lce :ZE——':
CE - 7 \_
tas R
RAH
Address
AQ-A7
s || tcam L tRsc
Address —t — 1 —
A8-A14 X>Z
- A
. tew AtAHW‘ tasw  twp — tanw
NN\ 777 s N 7174
" X/// .
oF locp
14
NV RN NN\
<> <D, <+ | e D
Din { vaiddatain ) Valid datain N——
<WHZ tow twHz
< lonz T
- loz - > <0z o
Dout i > N VVVV-L
Automatic Refresh Cycle
s
— tarp tec o trc
CE e | traP PP trap
A A -
& [/ N N W
Self Refresh Cycle
— / ‘ trFD ,
CE e tras ‘Fn_s'
. r n —
5 /////1////] ,
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HM658128A Series

131072-word x 8-bit High Speed CMOS Pseudo Static RAM

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

The HM658128A supports 3 refresh functions:
address refresh, auto refresh and self refresh. Low
power version dissipates only 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 1-Mbit
static RAM.

Features

¢ Single 5 V (£10%)
¢ High speed
— 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)

Ordering Information

Type No.

Access time Package

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

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

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-10L100 ns
HM658128ALFP-12L120 ns

32-pin plastic
SOP (FP-32D)

HM658128ALT-8 80 ns
HM6E58128ALT-10 100 ns
HM658128ALT-12 120 ns

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

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

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

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

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

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

8 mm x 20 mm
32-pin plastic
TSOP

reverse type
(TFP-32DR)
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HM658128A Series

Pin Arrangement

HM658128AP/AFP Series
RFSH [ 1 N—/ 32 [V
A6 ]2 31 [JA15
A4 3 30 [Jcs
A2 4 29 [JWE
A7T[]s 28 [1A13
A6 6 27 [ A8
As 7 26 [J A9
Ad[]8 25 [ AN
A3[]9 24 [ OE
A2[] 10 23 [J A10
At 1 22 [ CE
Ao [ 12 21 Qo7
voo [] 13 20 [Jvos6
o114 19 Q105
2115 18 [JV04
Vss [] 16 17 Qw03
(Top View)
HM658128AT Series
A1 1 32 [ OE
A9 [ 2 31 [JA10
A8[]3 30 [ CE
A13[] 4 29 [JVO7
WECS 28 [J106
cs[]s 27 [JVOs
A5[17 26 [J104
Vee [ 8 25 Qo3
RFSH[] 9 24 [ Vss
A16 [] 10 23 [Jro2
A4 11 22 [JvO1
A12 [0 12 21 [J Voo
A7 118 20 [ A0
A6 ] 14 19 [J A1
A5 [] 15 18 [ A2
A4 ] 16 17 [J A3
(Top View)
HITACHI
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HM658128A Series

Pin Arrangement (cont)

HM658128AR Series
A4 ] 16 17 [ A3
A5 ] 15 18 [ A2
A6 [] 14 19 [ A1
A7 ] 13 20 [ A0
A12 ] 12 21 J[e]4]
A4 ] 11 22 o1
A16 ] 10 23 [ 1102
RFSH ] 9 24 [ Vgs
Vec O 8 25 [ /103
A5 [ 7 26 [ 1104
cs] 6 27 [ /05
WELC] 5 28 [ /06
A13 ] 4 29 [ V07
A8 ] 3 30 [ CE
A9 ] 2 31 [ A10
A1 ] 1 32 [JCE
(Top View)

Pin Description

Symbol Pin name

A0 - A16 Address inputs

/100 - 1107 Data input/output

RFSH Refresh

CE Chip enable

OE Output enable

WE Write enable

CS Chip select

Vee Power supply

Vss Ground

HITACHI
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HM658128A Series

Block Diagram
A0 o—{%
.
e ! |Address| | Row Memory matrix
o | latch de- (512 x 256) x 8
o ! control | | coder
o !
. !
A8 H -
1 ]
/O 0 o—4—T{>— Igpg ] Column 1/0
° ata ™ )
1070 %_‘ control Column decoder

} I |

| Address latch control |

Bl
y
RFSH 0—————{ Refresh

: control
CE o———J:>

CcSo »| Timing pulse generator

OEO——&| Read/write control —
WE®° ’
Truth Table
CE CsatCEgoinglow RFSH OE WE 1/0 pin Mode
L H X L H Low-Z Read
L H X X L High-Z Write
L H X H H High-Z -
L L X X X High-Z ‘CS Standby
H X L X X High-Z Refresh™1
H X H X X High-Z Standby

Note: 1. Self refresh is guaranteed only for L-version and LL-version.
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HM658128A Series

Absolute Maximum Ratings

Parameter Symbol Rating Unit
Terminal voltage with respect to Vgg vVt -1.0t0 +7.0 \'
Power dissipation Py 1.0 w
Operating temperature Topr Oto +70 °C
Storage temperature Tstg -55 to +125 °C
Storage temperature under bias Tbias -10to +85 °C
Recommended DC Operating Conditions (Ta = 0 to +70°C)
Parameter Symbol Min Max Unit
Supply voltage Vee 45 55 v
Vss 0 0 Y
Input voltage ViH 22 6.0 Vv
Vi -05™1 0.8 \

Note: 1. V| min=-3.0V for pulse width < 10 ns.

HITACHI
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HM658128A Series

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

Parameter Symbol Min Typ Max Unit Test condition
Operating power lcct — 60 85 mA lyo =0 mA
supply current tcyc = min.
Standby power IsB1 —_ 1 2 mA CE=Vj
supply current RFSH=V)y, Vinz20V
Standby power IsB2 - 1001 200"  pA CE2Vgg-02V
supply current RFSH2Vge-0.2V,Vin20V
—_ 702 1002 pA

Operating power lcc2 - 1".°2 2,2 mA CE=Vj
supply current in RFSH=V),Vinz0V
self refresh mode

lccs — 1007 200" pA CE2Vgg-02V

RFSH<0.2V,Vinz0V
— 702 1002 pA

Input leakage I -10 —_ 10 1. Vec =55V
current Vin = Vgg to Voo
Output leakage Lo -10 — 10 pA OE=Vy
current Vyo =Vss to Voo
Output voltage VoL — —_ 0.4 v loL=2.1mA

VoH 24 - — \' loH=-1mA
Notes: 1. This characteristics is guaranteed only for L-version.

2. This characteristics is guaranteed only for LL-version.

Capacitance (Ta = 25°C, f = 1 MHz)
Parameter Symbol Typ Max Unit Test condition
Input capacitance Cin - 8 pF Vin=0V
Input/output capacitance Cio — 10 pF Vio=0V

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

HITACHI
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HM658128A Series

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

Test Conditions

* Input pulse levels: 2.4 V,0.4 V * Reference level: Vo =2.0V, Vg =08V
* Input rise and fall times: 5 ns ¢ Output load: 1 TTL and 100 pF (including scope
» Timing measurement level: 2.2 V, 0.8 V and jig)

HME58128A-8  HM658128A-10 HM658128A-12

Parameter Symbol Min Max Min Max Min Max Unit
Random read or write cycle time tre 130 — 160 — 190 — ns
Random read-modify-write cycle time thwc 190 — 220 — 260 — ns
Chip enable access time tcea — 80 - 100 — 120 ns
Output enable access time toEA —_ 30 — 30 - 40 ns
Chip disable to output in high-Z tcHz 0 30 0 30 0 35 ns
Chip enable to output in low-Z oLz 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 tce 80ns 10us 100ns 10us 120ns 10 ps
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 tres 0 - 0 — 0 — ns
Read command hold time tRcH 0 - 0 - 0 - ns
RFSH hold time tRHe 15— 15 — 15 — ns
Chip select setup time tcss 0 - 0 —_ 0 _ ns
Chip select hold time tcsH 30 — 30 - 35 —_ ns
Write command pulse width twp 30 — 30 — 35 —_ ns
Chip enable to end of write tcw 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
HITACHI
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HM658128A Series

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

HM658128A-8  HM658128A-10 HM658128A-12

Parameter Symbol Min Max Min Max Min Max Unit
Output active from end of write tow 5 — 5 — 5 - ns
Write to output in high-Z twHz & — 25 — 25 — 30 ns
Transition time (rise and fall) tr 3 50 3 50 3 50 ns
Refresh command delay time tRED 40 — 50 — 60 — ns
Refresh precharge time tep 40 —_ 40 —_ 40 —_ ns
Refresh command pulse width trp — 8 — 8 — 8 us
Refresh command pulse width for trap 80ns 8us 80ns 8us 80ns 8us
automatic refresh
Automatic refresh cycle time trc 130 — 160 — 190 — ns
Refresh command pulse width for self trag® 8 — 8 —_ 8 _ us
refresh
Refresh reset time for self refresh tRrs® 130 — 160 — 190 — ns
Refresh period (512 cycles) tREF - 8 —_ 8 — 8 ms
Notes: 1. tcHz tonz and twz are defined as the time at which the output achieves the open circuit
conditions.
2. tcHz toLz: 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. lf 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 ty is measured between V)y min and V) max.
7. After power-up, pause more than 100 us and execute at least 8 initialization cycles.
8. 512 cycles of burst refresh or the first cycle of distributed automatic refresh must be executed
within 15 ps after self refresh, in order to meet the refresh specification of 8 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 (tges) is required to reset the internal self refresh

6-22

operation of the RAM. During tprs, CE and RFSH must be kept high. If auto refresh follows
self refresh, low transition of RFSH at the beginning of auto refresh must not occur during tges
period.
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HM658128A Series

Timing Waveforms
Read Cycle
tac o
- tce > P o
‘ i
CE N N
tss || Losy

%

7 AR \\AAAAAAAR AN ARAA
G XXX XXIXIIIXKK
w = AN

\ 4

SN\ O 777444444
o I \\\ NN\ 7 4
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HM658128A Series

Write Cycle (OE clock)
< tre .
- L= > P »
— 3 / 3
CE N \_
tgsg || tosp
4

37/ I ANNAANXAARRR AN AR
5% I XXCKRXCKRXCKXXCKXXERX

3
£

o ow _
_ P ;
WE \R 7Z
% ////1//] IERTNANANY
tRHC -< trp .
RFSH =
AN A
o
" a \V/alidv:'
Din t\,\,gazX>§r data in 72<X> ;o;z .
toLz s tow -,

= - [
tonz
Dout
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HM658128A Series

Write Cycle (OE Low Fix)

trc
tce tp

cE N J \_
ALA11TALLLLRRRATARRANY
e SOGE T KX

A
Yy

A
\
A

|
|

P

A
(2]
=
s o

y

- fow >
< twe >
WE \ 7///
OE
1RHC | hild >
RFSH <>
AN 14
tow toH
<> |
Din @_
oz twhz
<>
Dout
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HM658128A Series

Read-Modify-Write Cycle

Ccs

trwe

J

\ AL

A

~y

JY VY

\_

YAs
(2]

AARRRRRRRANY

ANAAANY

RSN,
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tas || tan
Address o
roate XX XXXXXXX XX
trcs ‘tRCH
__ r— s - —
W // \ - AN
& \\\\k 11/
- tap .
tRuc| toHz o
N A
AFSH AN /[t
- toH
. toLz
Din Valid data in
_tcea|
- o t
tez twhz fow Cchz
Dout ANN\F Vaid ¥ e
X/\/X data out £ 5&1(
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HM658128A Series

Auto Refresh Cycle

A
& /-A tarD trc . tre ‘-\
E tep | o lFAP trp | =tFAP
RFSH f f f f f f /]

A4

/

A

Self Refresh Cycle

A
\

A
_ / ) &_
CE .

trp teas trrs taHC

-

JR— A ) )
RF:
s L] & ] \N

\J

A
A

CS Standby Mode
B tac _
\ ps > ]
tce
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HM658512 Series

524288-Word x 8-Bit High Speed Pseudo Static RAM

Features

.

6-28

Single 5 V (£10%)
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 uW typ standby (L-version)
— 200 pW typ standby (LV-version)
All inputs and outputs TTL 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 Package

HM658512LP-8 80 ns 600 mil 32-pin

HM658512LP-10 100 ns plastic DIP

HM658512LP-12 120 ns (DP-32)

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 32-pin plastic

HM658512LFP-85 85 ns SOP

HM658512LFP-10 100 ns (FP-32D)

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 400 mil 32-pin

HM658512DTT-10 100 ns plastic TSOP

HM658512DTT-12 120 ns (TTP-32D)

HM658512LTT-8 80 ns

HM658512LTT-85 85ns

HM658512LTT-10 100 ns

HM658512LTT-12 120 ns

HM658512LTT-8V 80 ns

HM658512LTT-85V 85ns

HM658512LTT-10V 100 ns

HM658512LTT-12V 120 ns

HM658512DRR-8 80 ns 400 mil 32-pin

HM658512DRR-10 100 ns plastic TSOP

HM658512DRR-12 120 ns reverse type
(TTP-32DR)

HM658512L.RR-8 80 ns

HM658512L.RR-10 100 ns

HM658512LRR-12 120 ns

HM658512LRR-8V 80 ns

HM658512LRR-10V 100 ns

HM658512LRR-12V 120 ns
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HM658512 Series

Pin Arrangement

HM658512P/FP Series HM658512TT Series
as ] 1~ 32[0 Veo a8 10 32[3 Veo
Ate [] 2 311 A15 A6 [ 2 31[ At15
A4 3 30 [ A17 A4 ] 3 30 [ A17
A2 ] 4 291 WE Al12 4 291 WE
A7 [ 5 281 A13 A7 5 281 A13
A6 [] 6 271 A8 A6 ] 6 2711 A8
A5 ] 7 261 A9 A5 ] 7 261 A9
A4 ]| 8 25[ A11 A4 8 25 A1
A3 [] 9 241 OE/RFSH A3 ] 9 241 OE/RFSH
A2 []10 231 A10 A2 []10 231 A10
Al ] 11 221 CE A1 1 221 CE
A0 []12 21[1/07 AO 12 21[1/07
1700 13 203 1/086 1/00 ] 13 20[11/06
1,01 ] 14 19:“/05 1/01 14 19 1/05
1102 ] 15 181 1/04 /02 15 18 1/04
Vss [C]16 17[31/08 Vss []16 171 1/03
(Top View) (Top View)
HM658512RR Series
Vec [C]32 o1 A18
A15] 31 2[JA16
A17[]30 3[A14
WEL[]29 4[JA12
A13[]28 5 [1A7
As[]27 6 [1A6
A9[]26 7[3JA5
A11]25 8 [JA4
OE /RFSH[J24 9[1A3
A10]23 10 [J A2
CE[C]22 113 A1
10721 12 A0
170620 13[J1/00
170519 14[J1/01
1/04]18 1531/02
170317 16 1 Vss
(Top View)
Pin Description
Pin name Function Pin name Function
AO-A18 Address WE Write enable
/00 - 1107 Input/output Vee Power supply
CE Chip enable Vss Ground
OE/RFSH Output enable/refresh
HITACHI
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HM658512 Series

Block Diagram
A0 — -
: |Address| | Row Memory matrix
i | latch de- (2048 x 256) x 8
i | control | | coder
A10 o—3 1] | |
/00 L I : I
o—{2 nput Column /O il l
H data
107 o '}1'_4 controll | Column decoder :
I l :
I Address latch control | :
—_ ~—— E
- A18 S P
G
Refresh
—{ control
CEo ‘ Timing pulse generator
OE /RFSH © Read write control
WE o |
Function Table
CE OE/RFSH WE 1/O pin Mode
L L H Low-Z Read
L X L High-Z Write
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. Self refresh 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 Vgg vVt -1.0t0 +7.0 \
Power dissipation Pt 1.0 w
Operating temperature Topr 0to +70 °C
Storage temperature Tstg -55to +125 °C
Storage temperature under bias Tbias -10to +85 °C
Recommended DC Operating Conditions (Ta = 0 to +70°C)
Parameter Symbol Min Typ Max Unit
Supply voltage Vee 45 5.0 55 \
Vss 0 0 0 v
Input voltage Viy 24 — 6.0 v
Vi -1.0M — 0.8 v
Note: 1. V; min=-3.0V for pulse width 30 ns
DC Characteristics (Ta =0 to +70°C, Ve =5 V + 10%)
Parameter Symbol Min Typ Max Unit Testconditions
Operating power supply current gy — — 75 mA |p=0
tcyc = min
Standby power supply current IsB1 - 1 2 mA CE=V) Vinz0V
OF/ =V
Isg2 — 20°1 200°t pA  CE2Vge-02V,Vinz0V
OE/RFSH2 Vg -0.2V
202 100°2 pA
Operating power supply lcca — 172 2712 mA CE=Vjy
current in self refresh mode OE/RFSH =V, Vin20V
lccs _ 70"t 200"' pA  CE2Vgg-02V
OE/RFSH<02V
40°2 1002 pA  Vin20V
Input leakage current I -0 — 10 pA Vge=55V

Vin =Vggto V¢

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, Voc =5 V + 10%) (cont)

Parameter Symbol Min Typ Max Unit Testconditions
Output leakage current o -10 — 10 pA OBERFSH=Vy
Vio=Vssto Vec

Output voltage VoL - — 04 V loL=2.1mA

VoH 24 — — V  log=-1mA
Capacitance
Parameter Symbol Typ Max Unit Test conditions
Input capacitance Cin — 8 pF Vin=0V
Input/output capacitance Cio - 10 pF Vio=0V

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

AC Characteristics (Ta =0 to +70°C, Ve =5V + 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:Voy =2.0V, Vo =08 V
Output load: 1 TTL and 100 pF

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

Parameter Symbol Min Max Min Max Min Max Min Max Unit Notes
Random read or tRC 130 — 136 — 160 — 190 — ns

write cycle time

Chip enable tCEA — 80 —_ 85 —_ 100 — 120 ns

access time

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, Vo =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 tcLz 20 — 20 — 20 — 20 — ns 2
output in low-Z

Output disable to toHZ — 25 — 25 — 25 — 30 ns 1
output in high-Z

Output enable to toLz 0 — 0 — 0 — 0 — ns 2
output in low-Z

Chip enable tCE 80ns 10ps 85ns 10ps 100ns 10ps 120ns 10ps

pulse width

Chip enable tp 40 — 40 — 50 —_ 60 — ns
precharge time

Address setup time tAs 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 tocp 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

Data in hold time tDH 0 — 0 — 0 — 0 —_ ns

for write

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

Write to output tWHZz — 20 — 20 — 25 — 30 ns 1
in high-Z

Transition time tT 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, Voc =5 V + 10%) (cont)

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

Parameter Symbol Min Max Min Max Min Max Min Max Unit Notes
Refresh command tRFD 40 o 40 —_ 50 — 60 — ns
delay time
Refresh precharge tFp 40 — 40 — 40 — 40 — ns
time
Refresh command tFAP 80ns 8ps 80ns 8us 80ns 8us 80ns 8ps
pulse width for
automatic refresh
Automatic refresh tFC 130 — 136 — 160 — 190 — ns
cycle time
Refresh command tFAS 8 -_ 8 — 8 — 8 — us
pulse width for
self refresh
Refresh reset time tRFS 600 — A 600 — 600 — 600 — ns
from self refresh
Refresh period tREF — 32 — 32 — 32 — 32 ms 2048
cycle
Notes: 1. tchz. towz and twyz are defined as the time at which the output achieves the open circuit
condition.
2. tcHz: toLz toHz toLztwHz 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 butfers 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 ty is measured between V| min and V)_max.
7. After power-up, pause for more than 100 us 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 15us after self refresh, in order to meet the refresh specification of 32 ms and 2048
cycles.
9. This characteristics is guaranteed only for L-version and LL-version.

10. At the end of self refresh, refresh reset time (tpgs) is required to reset the internal self refresh

6-34

operation of the RAM. During tgrs, CE and OE/RFSH must be kept high. If auto refresh
follows self refresh, low transition of OE/RFSH at the beginning of auto refresh must not occur
during tgeg period.
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HM658512 Series

Timing Waveforms

Read Cycle

A

tre

e o N

A

4

tas tan

v
A
\i

Address < - N
5 XL KOCOXXXXRXXRXXRRIK

WE - «OHC R
tres T=
RCH
%! N2> /NI
RFSH
- tonz ‘tCHZ>
toLz A o
Dout <><><><>§ Valid data out >%—————
.
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HM658512 Series

Write Cycle (1) (OE High)

‘ tre -
CE n ")
tas | | tan
| |
Address v
A0-A18
twp r
WE \ =
~ 7
toco
& /1777 AN
RFSH / / / / / \r \
tow
; g Vald )
Din <th data in 1
twhz |- torz
oz > tonz _ tow ™
Dout I
HITACHI
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HM658512 Series

Write Cycle (2) (OE Low)
- tRe >
— [ tp N
CE ! e =N\_
tas| | tan
Address —
prver XXX XIXAXAXXRIOHXAN
We \ >/
N 7
tone
——|
OE/ 7
= [N/
tow tou
) £ —
Din <X>§t Valid data in
|
toz twHz
Automatic Refresh Cycle
CE /L tRiD trc P trc N
(i il I > >
trp trap | P PRI

T A
J

J
Jy

N_ /1]
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HM658512 Series

Self Refresh Cycle
p
CE tRFD ;RFSV \
AT tFas N
— c‘__—-——'—"
OE/ F
RFSH
Read-Modify-Write Cycle
P tRwe >
e toe . 2/?
CE i P
tﬁi e AH
Address B .
trcs tow tRCH
__7 — twp_| 3
we \ RN
. tcea _ toco
OE / B / \'
RFSH \ /| \
> toea ton
toue < > tow (e > e
X 7L . R
Din oz LO’LZ { Valid _E— Yoz
‘tctz'/// i 'tovi//ﬂ
Valid
Dout L v VY
HITACHI
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HM658512 Series

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

This characteristics is guaranteed only for LV-version.

Parameter Symbol Min Typ Max Unit Test conditions

V¢ for data retention Vor 3.0 — 55 v

Self refresh current Iccor - — 50 pA Vec=3.0V,
CE2 Vgg—-02V
OE/RFSH<0.2
Vinz0V

— — 100 pA Vec =55V,

CE2 Vec—-0.2V
OE/RFSH<0.2
Vinz0V

Refresh setup time tes 0 — — ns

Operation recovery time  tgg 5 _ -_ ms

Low V¢ Data Retention Timing Waveform

Data retention mode

CE2Vc-02V
— 24V-
CE
0.8V~ RFD
1P | |ou] trs R [Hters
24V R t_F_As_
OBAFSH 24 /N CEAFSHS02V

Notes: 1. Rise time and fall time of power supply voltage must be smaller than 0.05 V/ms.
Keep CE 2 Vg — 0.2 V during data retention mode.

Regarding tpep, trp, tras and tes, refer to AC characteristics.

input voltage should be lower than Vge + 1.5 V in data retention mode.

doON
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HM65V8512 Series

524288-Word x 8-Bit High Speed Pseudo Static RAM

Description

HM65V8512 is a pseudo-static RAM organized
as 524,288-word X 8-bit. HM65V8512 realized
low power consumption by employing 0.8 pm
CMOS process technology.

Power supply voltage if 3 V = 10% and all
inputs and outputs are CMOS compatible. The low
power version dissipates only 60 wW (typ) in self
refresh mode, so it retains the data with battery.

The HM65V8512 is pin-compatible with 4-Mbit
static RAM and with 4-Mbits 5 V operation
Pseudo Static RAM.

Features

Single 3 V (£10%)
High speed
—Access time
CE access time: 120 ns/150 ns (max)
—Cycle time
Random read.write cycle time:
190 ns/230 ns (min)
Low power
—75 mW typ active
—60 wW typ standby
All inputs and outputs CMOS compatible
Package
—32-pin SOP package
—32-pin TSOP package
Non multiplexed address
2048 refresh cycles (32 ms)
Refresh functions:
—L/LV-version: Address refresh
Automatic refresh
Self refresh
Address refresh
Automatic refresh

—D-version:

3.0V&33V
Supply

Ordering Information

Access

Type No. time Package
HM65V8512DFP-12 120 ns
HM65V8512DFP-15 150 ns
HM65V8512LFP-12  120ns  32-Pin plastic

SoP
HMe5v8512LFP-15  150ns  (FP-32D)
HM65V8512LFP-12V 120 ns
HM65V8512LFP-15V 150 ns
HM65V8512DTT-12 120 ns
HM65V8512DTT-15 150 ns

8 mm X 20 mm
HM65V8512LTT-12 120ns  32-pin plastic

TSOP
HM65V8512LTT-15 150ns  (TTP-32D)
HM65V8512LTT-12V 120 ns
HM65V8512LTT-15V 150 ns
HM65V8512DRR-12 120 ns
HM65V8512DRR-15 150 ns

8 mm X 20 mm
HM65V8512LRR-12  120ns  S2-Pin plastic

TSOP
HM65V8512LRR-15  150ns 'everse type

(TTP-32DR)
HM65V8512LRR-12V 120 ns
HM65V8512LRR-15V 150 ns

HITACHI
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HM65V8512 Series

Pin Arrangement

HM65V8512FP Series HM65V8512TT Series
as ] 1~ 32[3 vee as 10 3213 Vee
A6 [ 2 313 At5 A6 [ 2 313 At5
A4 ] 3 30 A17 A4 (] 3 30 A17
A2 ] 4 29[ WE A2 [ 4 29[ WE
AT s 28] A13 A7 s 28[1 A13
A6 ] 6 273 A8 A6 ] 6 27 A8
AS (] 7 26 A9 A5 1 7 26[ A9
A4 8 250 ANt A4 (] 8 25 A1
A3 9 24 ] OE /RFSH A3 ] 9 24 OE /RFSH
A2 CJ10 23] At0 A2 ] 10 233 A10
A1 CJ 11 22[1 CE A1 CI 11 227 CE
A0 ] 12 213 1/07 A0 (] 12 2133107
1100 (] 13 201 31/06 1700 CJ 13 201 1/086
11701 ] 14 19[11/05 1/01 ] 14 19[J1/08
1/02 CJ 15 18 1/04 1/02 CJ15 181 1/04
Vss (] 16 1701/03 Vss []16 17031/03
(Top View) (Top View)
HM65V8512RR Series
Vec]32 O 1BA18
A15] 31 2[JA16
A17130 3[JA14
WE(]29 4[JA12
A13[]28 5[1A7
A8(27 6] A6
A9l]26 7JAS
A11C] 25 8 A4
OE/RFSH(]24 9[A3
A10C]23 10[JA2
CE22 11[J A1
170721 12[JA0
110620 13[31/00
1705719 14131/01
110418 15[J1/02
170317 16 [ Vss
(Top View)
Pin Description
Pin name Function Pin name Function
A0 - A18 Address WE Write enable
Voo - 1107 Input/output Vec Power supply
CE Chip enable Vss Ground
OE/RFSH Output enable/refresh
HITACHI
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HM65V8512 Series

Block Diagram
A0 o—-{E | "
Ad Row
i | dress de- Memory matrix
¢ | latch || coder (2048 x 256) x 8
i | control
A10 o—Py = i
] I
Voo °—'|>[ ] Column O —’—"
] Icr;pt:t [ co . decod
Vo7 o a umn er 1
= control T ! :
Address latch control | ;
e /\"—}f *
A110 A18 ‘ P
PR
—H
Refresh
— control
CE o y Timing pulse gen.
OE/RFSH © Read write control
WE o — ]
Function Table
CE OE/RFSH WE /O pin Mode
L L H Low-Z Read
L X L High-Z Write
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. Self refresh is guaranteed only for L-version and LV-version.
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HM65V8512 Series

Absolute Maximum Ratings

Parameter Symbol Rating Unit
Terminal voltage with respect to Vgg Vt -0.510 +6.0 v
Power dissipation Py 1.0 w
Oparating temperature Topr Oto +70 °C
Storage temperature Tstg -5510 +125 °C
Storage temperature under bias Thias -10to +85 °C

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

Parameter Symbol Min Typ Max Unit
Supply voltage Vee 2.7 3.0 33 v
Vss 0 0 0 v
Input voltage ViK 2.1 - 6.0 v
ViL 05" - 0.7 v

Note: 1. Vj_min =~1.2V for pulse width 30 ns

DC Characteristics (Ta = 0 to +70°C, Ve =3 V £ 10%)

Parameter Symbol Min Typ Max Unit Testconditions

Operating power supply current  lccy — 25 40 mA =0
teyc = min

Standby power supply current Isg1 — — 05 mA CE=Vy Vin20v
OE/RFSH = Vi

Isg2 — 8 20 pA CTE2Vgc-02V,Vin20V

OE/RFSH2Vgg-02V

Operating power supply lccz — — 05" mA CE=Vy

current in self refresh mode OE/RFSH = V), Vin20V

Icca — 20" 40" pA  CE2Vgg-02V

OE/RFSHso0.2V
Vin20V

Input leakage current Iy -5 - 5 MA  Vgc=33V
Vin = Vgg to Vce

Notes: 1. This characteristics is guaranteed only for L-version and LV-version.
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HM65V8512 Series

DC Characteristics (Ta = 0 to +70°C, Vo =3 V 1 10%) (cont)

Parameter Symbol Min Typ Max Unit Testconditions
Output leakage current Lo 5 — 5 HA  OE/RFSH =V

Vo = Vgg to Voo
Output voltage VoL — — 0.1V log = 100 pA

VoH 26 — — V  lgy=-100pA

Capacitance
Parameter Symbol Typ Max Unit Test conditions
Input capacitance Cin - 8 pF Vin=0V
Input/output capacitance Cvo — 10 pF Vio=0V

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

AC Characteristics (Ta=01t0 +70°C, Voc =3 V £ 10%)
Test Conditions

Input pulse levels: 2.4V, 0.6 V

Input rise and fall times: 5 ns

Timing measurement level: 1.5V
Reference level:Voy =2.1V, Vg =09V
Output load: 50 pF

HM65V8512-12  HMG65V8512-15

Parameter Symbol Min Max Min Max Unit Notes
Random read or write cycle time tre 190 — 230 — ns
Chip enable access time tceA —_ 120 — 150 ns
Read-modify-write cycle time tRwe 250 - 230 — ns
Output enable access time toEA - 60 —_ 80 ns
Chip disable to output in high-Z tcHz 0 30 0 30 ns 1,2
Chip enable to output in low-Z toz 20 — 20 - ns 2
Output disable to output in high-Z toHz — 30. — 30 ns 1,2
Output enable to output in low-Z torz 0 - 0 - ns 2

HITACHI
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HM65V8512 Series
AC Characteristics (Ta = 0to +70°C, Ve = 3 V £ 10%) (cont)

HM65V8512-12  HM65V8512-15

Parameter Symbol Min Max Min Max Unit Notes

Chip enable pulse width tce 120ns 10us 150ns 10pus

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 trcs 0 - 0 - ns

Read command hold time trRcH 0 —_ 0 — ns

Write command pulse width twp 35 - 35 — ns

Chip enable to end of write tow 120 — 150 — ns

Chip enable to output enable delay time toco 0 — b/ - ns

Output enable hold time toHe 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) tr 3 50 3 50 ns 6

Refresh command delay time trRFD 70 — 80 — ns

Refresh precharge time trp 40 — 40 — ns

Refresh command pulse width for automatic tgap 80ns 8us 80ns 8us

refresh

Automatic refresh cycle time trc 190 — 230 — ns

Refresh command pulse width for self refresh tgag™ 8 —_ 8 — us

Refresh reset time from self refresh tRes® 600 _ 600 — ns

Refresh period tREF —_ 32 — 32 ms 2048

cycle
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HM65V8512 Series

Notes: 1. icnz. oMz and twz are defined as the time at which the output achieves the open circuit
condition.
2. tcHz: oLz toHz oLz 'wHz and tow, are sampled under the condition of ty = 5 ns and not
100% tested.
A write occurs during the overlap of low CE and low WE.
If the CE low transition occurs simultaneously with or latter from the WE low transition, the
output buffers remain in high impedance state.
In write cycle, OE or WE must disable output buffers prior to applying data to the device and at
the end of write cycle data inputs must be floated prior to OE or WE turning on output buffers.
Transition time ty is measured between V) min and V)_max.
After power-up, pause for more than 100 pus and execute at least 8 initialization cycles.
2048 cycles of burst refresh or the first cycle of distributed automatic refresh must be executed
within 15us after self refresh, in order to meet the refresh specification of 32 ms and 2048
cycles.
9. This characteristics is guaranteed only for L-version and LV-version.
10. At the end of self refresh, refresh reset time (taes) is required to reset the internal self refresh
operation of the RAM. During tres, CE and OE/RFSH must be kept high. If auto refresh
follows self refresh, low transition of OE/RFSH at the beginning of auto refresh must not occur

Eal o

N o

during tges period.
Timing Waveforms
Read Cycle
P tre .
— < 2N
\ N N\
tas tan
>

Address ‘
havie KOR_Vae XXX

We /f wes| | toe | RN

2 tea
= -< toea >
o ) 1//1/. Z/////
HZ
b e
Dout B Valid data out %
HITACHI
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HM65V8512 Series

Write Cycle (1) (OE High)

< tac
® T\ = o 0\
N At X
tas| tan i
Aodrese Valid
- tew
R >
o
\\_____._____7/ toco
[ —>
— — \
aemsn /// (/1 /] | PARARRANY
on | oy
Din Valid data in
JUENE P R e
Dout _ .
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HM65V8512 Series

Write Cycle (2) (OE Low)

tre

XXX XKXXKIXXAK

tep

<
¢

trap | trp

\ o

<
<

- S ! [T
LEANANN\NNNNNNN o—s
tone
o J\ i
tow -
Din Valid data in ><X>
tcz . fwuz>
Dout N\
Automatic Refresh Cycle
cE ——7!i tReD trc trc j\—-

I

teap |

OE/RFSH f { 47(

L~y

-«

'

<«

7777777
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HM65V8512 Series

Self Refresh Cycle
ce trFD tars
- tep -l tras -
OE/RFSH 5“7/ \\ ﬂ/
Read-Modify-Write Cycle
B tawe
— ; tce
o X RS
tas | taH
) YWVVVYWWVVVWVWWWWWY
Aot valid ’A’A‘A‘A‘A‘A’A‘A‘A’A‘A’A‘A‘A‘A’A‘A KXXX
tRcH
tew -

)
i

< toco
_OF/ \ 4 \\
RFSH x / N
foHC |- t t
- e ‘ow' < DH'
Din
Valid
LOLZ tonz tow tomz
i «> ol
Dout (N valid N
3 /
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HM65V8512 Series

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

Parameter Symbol Min Typ Max Unit Test conditions

Ve for data retention Vor 20 . — 33 v

Self refresh current lccorR — - 25 HA Vee=20V
others 20V
CE2Vge-02V
OE/RFSH<0.2V

- - 40 HA Veg=33V

others20V
CE2Vg-02V
OERFSHsO0.2V

Refresh to data retention time tgg 0 - - ns

Operation recovery time teR 5 —_ —_ ms

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

Low V¢ Data Retention Timing Waveform

Data retention mode

CE2Vc-02V

tFR tes

P | foedtes tFas
= e 2.1V- ; ;
OE/RFSH 0.7 V- S OE/RFSH<0.2V

Notes: 1. tg, t¢ of power supply voltage must be smaller than 0.05 V/ms.
2. Keep CE 2 V¢ - 0.2 V during data retention mode.
3. Regarding tars. tep. tras and tpes, refer to AC characteristics.
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HMG65W8512 Series

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

Description

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, V¢ of which is
3.0 V £ 10%. Therefore, the electrical character-
istics is same as that of HM65V8512 except men-
tioned below.

Features

Single3.3V* 03V
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 wW typ (standby)
Package
—32-pin SOP package
—32-pin TSOP package
Non multiplexed address
2048 refresh cycles (32 ms)
Refresh functions
—L/LV version: Address refresh
Automatic refresh
Self refresh
Address refresh
Automatic refresh

.

—D version:

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.

Preliminary
Ordering Information
Access

Type No. time Package
HM65W8512DFP-12 120 ns
HM65W8512DFP-15 150 ns

32-pin
HMB5W8512LFP-12  120ns  plastic SOP
HM65W8512LFP-15 150ns  (FP-32D)
HM65W8512LFP-12V 120 ns
HM65W8512LFP-15V 150 ns
HM65W8512DTT-12 120 ns
HM65W8512DTT-15 150 ns

8 mm X 20 mm
HM65W8512LTT-12  120ns  32-Pin plastic
HM65W8512LTT-15  150ns  1SOP

(TTP-32D)
HM65W8512LTT-12V 120 ns
HM65W8512LTT-15V 150 ns
HM65W8512DRR-12 120 ns
HM65W8512DRR-15 150 ns 8 mm X 20 mm

32-pin plastic
HM65W8512LRR-12 120ns  TSOP
HM65W8512LRR-15 150 ns reverse type

(TTP-32DR)
HM65W8512LRR-12V 120 ns
HM65W8512LRR-15V 150 ns
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HM65W8512 Series

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

Parameter Symbol Min Typ Max Unit
Supply voltage Vee 3.0 33 3.6 v
Vss 0 0 0 v
Input voltage Vin 24 - 6.0 v
Viu -0.5" - 0.8 v
Note: 1. V_min=-1.2V for pulse width 30 ns
DC Characteristics (Ta=0to +70°C, Voc =33 V103 V)
Parameter Symbol Min Typ Max Unit Testconditions
Operating power supply current gt —_ 30 50 mA lo=0
teyc = min
Standby power supply current Isgy - — 1.0 mA CE =V, Vin20V
OE/RFSH = Vi
lsg2 -_— 15 30 wA CE2 Vec-0.2V,
Vin 2 0V
OE/RFSH 2 Vcc -0.2V
Operating power supply leca - — 1.0 mA CE=Vy
current in self refresh mode OE/RFSH =V, Vin20V
lcca _ 251 50" HA CE2 Vec =02V
OE/RFSH<0.2V
Vin 2 0V
Input leakage current u -5 - 5 HA Vg =33V
Vin = Vgg to Ve
Output leakage current kl._o -5 — 5 HA OE/RFSH = Viy
Vo = Vss to Ve
Output voltage Voo - —_ 04 v lo =2mA
Vou 24— - v lo = =2 MA

Note: 1. This characteristics is guaranteed only for L-version and LV-version.
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HM65W8512 Series

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

This characteristics is guaranteed only for LV-version.

parameter Symbol Min Typ Max Unit Testconditions

Vcc for data retention Vor 2.0 - 3.6 v

Self refresh current lccor - - 25 pA Vec=20Vothers20V
CE2Vc~-02V
OE/RFSH<0.2V

- - 50 HA Vec=3.6Vothers20V

CE2Vcc-02V
OERFSHs0.2V

Refresh to data retention time teg 0 ns

Operation recovery time teR 5 ms

Timing Waveform

Regarding low V¢ data retention timing
waveform, please refer to HM65V8512.
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SECTION 7

STATIC RAM MODULES

e Medium Speed Static RAM Modules
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HM66205L Series

524,288-word x 8-bit 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 1M static

Pin Arrangement

RAM) and a HD74ACT138FP equivalent product A1~ 32 (Vg
(SOP type CMOS decoder logic). A16 [] 2 31 [JA15
An outline of the HM66205L is the standard 600-
mil width 32-pin dual-in-line package. Its pin A14[]3 30 1] 61_7
arrangement is completely compatible with 4-Mbit A12[] 4 29 [JWE
monolithic static RAM. A7 5 28 [JA13
The HM66205L offers the features of low power
and high speed by using high speed CMOS As[]6 27 |1 A8
devices. And, the HM66205L makes high density As 17 26 [ A9
mounting possible without surface mount A48 25 [ A11
technology. i
These features make the HM66205L ideally suited A3[] 9 24 [ 1CE
for high density compacted memory systems. A2 [] 10 23 [ ] A10
AN 22 [ Cs
Features A0 [ 12 21 [Juos
« High density 32-pin DIP o1 ] 13 20 (o7
— Mounting 4 pcs. of 1M static RAM (TSOP; vo2[]14 19 [Jvoe
HM628128LT) and CMOS decoder logic
(SOP; HD74ACT138FP equivalent) Vo3 [] 15 18 11V05
¢ Pin compatible with 4M monolithic static RAM Vss [] 16 17 b 110 4
« High speed ]
— Fast access time: 85 ns/100 ns/120 ns (max) (Top view)
» Equal access and cycle time
* Completely static RAM
— No clock or timing strobe required R . e
* Low power standby and low power operation Pin Description
— Standby: 40 uW (typ)
— Operation: 80 mW (typ) Pin name Function
* Comon data input and output, three state outputs . a0 _ A18 Address
» Capable of battery backup operation
¢ Directry TTL compatible: All inputs and outputs /01 - 1/108 Input/output
Ordering Information cs Chip select
Type No. Access time Package WE Write enable
HMB6205L-85 85ns g00-mi. OE Output enable
32-pin DIP
HM66205L-10 100 ns Vee Power supply
HM66205L-12 120 ns Vss Ground
HITACHI
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HM66205L Series

Block Diagram
AO-A16 ©
A17 ©@—A0 01
A8 @— a1 2
_ A2
cs © Bl »
E2 o";
Vee © HE3 8
Vi d 2
1/01-/08 @©— Decoder
WE ©
OE ©
| AC-A16 | AO-A16
S He ol IfHeE
g I
«© 018! pap! 01-8!pan!
Vss ©—L— of  Not O No2i
|_[AG-AT6 __[AG-AT6
cst cst
cS2 i T
VO1-8ipam 5O1-8ipam;
O ‘No3: O ‘Ned:
Notes: 1. RAM No.1-No. 4: HM628128LT
2. CMOS Decoder: HD74ACT138FP

Truth Table
Mode cs WE OE TTo] Current  Ref. cycle
Not selected (Power down) H X X High-Z  Igg, Isp1
Read L H L Dout lcc Read cycle (1) — (3)
Write L L H Din Icc Write cycle (1)

L L L Din lce Write cycle (2)
Note: X =Don’tcare (HorL)
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HM66205L Series

Absolute Maximum Ratings

Symbol Ratings Unit
Voltage on any pin relative to Vgg vVt A -0.5t0+7.0 \
Power dissipation Pr 1.0 w
Operating temperature range Topr 0to+70 °C
Storage temperature range Tstg -55 to +125 °C
Storage temperature range under bias Tbias -10to +85 °C
Recommended DC Operating Conditions (Ta = 0 to +70°C)
Min Max Unit
Supply voltage 5.5 v
0 v
6.0 v
-0.3" 0.8 v

1. -3.0 V for pulse half-width < 30 ns.
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HM66205L Series

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

Parameter Symbol Min Typ'! Max Unit Test conditions
Input leakage currentent Il — — 8 HA Vin = Vgg to Vee
Output leakage currentent  |i o] — — 8 HA CS=V),OE=V
or Vo = Vss to Vee
Operating power Icc — 19 46 mA  CS=V,, others Viy/V)_
supply current: DC lyjo=0mA
Average operating power lcci — 48 89 mA Min cycle, duty = 100%
supply current (1) CS=V|, ljo=0mA,
others Viu/V)L
Average operating power icce — 16 36 mA Cycle time = 1 us, duty = 100%,
supply current (2) lhjo=0mA,CS<0.2V,
ViH=Vcc—-02V,V <02V
Standby power Isg — 4 12 mA  CS=Vy
supply current: DC ‘
Standby power Isgi — 8 400 pA Vinz0V
supply current (1) CS=Vgc-02
Output low voltage VoL - — 0.4 v loL=2.1mA
Output high voltage VoH 24 — — \' loy =-1.0 mA
Note: 1. Typical values are at Vo = 5.0 V, Ta = +25°C and specified loading.

Capacitance (Ta = 25°C, f = | MHz)

Parameter Symbol Typ Max Unit Test conditions Notes

Input capacitance (1) Cint —_ 45 pF Vin=0V A0 - A16, WE, OE
Input capacitance (2) Cin2 — 45 pF Vin=0V A17 - A18,CS
Input/output capacitance  Cy o —_ 50 pF Vio=0V /101 - 1/08

Note: 1.

This parameter is sampled and not 100% tested.
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HM66205L Series
AC Characteristics (Ta = 0 to +70°C, Vcc =5 V + 10%, unless otherwise noted.)

Test Condition
 Input pulse levels: 0.8 Vto 24 V e Output load: | TTL 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

HM66205L-85 HM66205L-10 HM66205L-12
Parameter Symbol Min Max Min Max Min Max  Unit
Read cycle time tre 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 toLz 10 — 10 —_ 10 — ns
Output enable to output in low-Z toLz 5 — 5 —_ 5 — ns
Chip deselection to output in high-Z  tchz 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

tre

Y Y
\|/V
N

Address :>
SRR 77777777

Y

P toe | ton
<oz, T
s _ X R N/
< tacs -  tonz
< toz > < B tchz -
Dout >
HITACHI
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HM66205L Series

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

tre
- . >

Address :}( t

<
- >

-—

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

tacs

A
v

tcHz

Dout

Data valid >_.___..

Notes: 1. WE is high for read cycle.

2. Device is continuously selected, CS = V), .

3. Address should be valid prior to or coinsident with CS transition low.
4

. UESV“_
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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 tow 75 —_— 90 —_ 100 — ns
Address setup time tas 0 — 0 — 0 —_ ns
Address valid to end of write taw 75 — 20 — 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 DH 0 — 0 — 0 —_ ns
Output active from end of write  tow 5 —_ 5 — 5 _ ns

Write Timing Waveform (1) (OE Clock)

twe

A

Address ><
% //7 o AVAANANY

s _ A\ \\\K /1]
- 2 > taw
TR £
< oHz5 - twp ™! -
Dout _ M M\ M\ M AN
[/ /)] tow ton

Din : ><><><
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HMG66205L Series

Write Timing Waveform (2) *5 (OE Low Fixed)

- twe .
Address >< ><
' i
- w Y i
& \\\\\\\K L]
t
- :Aw — :
" et X\ K £ |
PR <o |
Dout DO NV VN VN NN
[/ t t I
| o

on- YR

Notes: 1.

@

>

PNo o

A write occures during the overlap (typ) of a low CS and low WE.

twr is measured from the earlier of CS or WE going high to the end of write cycle.
During this period, I/O pins are in the output state.

The input signals out of phase must not be applied.

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.

OE is continuously low. (OE = V).

Dout should be held in the phase of the written data during this write cycle.

Dout is the read data of next address.

If CS is low during this period, I/O pins are in the output state.

The input signals which are opposite to the output level should not be applied to /O pins.

HITACHI
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HM66205L Series

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

Parameter Symbol Min Typ Max Unit Test conditions

V¢ for data retention VpR 2.0 — — v CS2Vge-02V,
A17-A182 Ve - 0.2V,
Vin20V

Data retention current lccorR — 4 200 pA Vec=3.0V,
CS2Vge-02V,
Vin20V

Chip deselect to data retention time  tcpgr 0 - - ns See retention
waveform

Operation recovery time tr 5 — — ms

Low V¢ Data Retention Waveform

tcor | Data retention mode | tr

<

Vpr22.0V

C_SZVCC—O.ZV
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HM66205L Series

Package Dimension

Unit: mm (inch)

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

BARARA
gopodu
LGN
TRRTETARINT
UL

[ ]
[ =a]
[ =]
ma
=]
=]
ma]
mu
=l
mu
[ =]
o
=l
=a
-]
mal

"

2.54 | (0.100
min. | min.) y
L A
A
0.38{(0.015
- 2.54 (0.100) 1.30 (0.051)  min. | min.)
.84 | (0.23
| 7.62(0.30) 0.35-0.59 max. | max.)
- (0.014-0.023)

0.2-0.36 L
" (0.008-0.014) —o)o_ir,o

15.24 (0.600)
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NOTES
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