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Description

The Hitachi HM 62V 16256C Series is 4-Mbit static RAM organized 262,144-word x 16-bit. HM62V16256C
Series has realized higher density, higher performance and low power consumption by employing CMOS
process technology (6-transistor memory cell). It offers low power standby power dissipation; therefore, it is
suitable for battery backup systems. It is packaged in standard 44-pin plastic TSOPII.

Features

e Single25V and 3.0V supply: 2.2V to3.6V
e Fast accesstime: 55 ng/70 ns (max)
e Power dissipation:
O Active: 5.0 mW/MHz (typ)(Vec =2.5V)
: 6.0mMW/MHz (typ) (Ve =3.0V)
0 Standby: 2 uW (typ) (Ve =2.5V)
D24 W (typ) (Ve =3.0V)
e Completely static memory.
0 No clock or timing strobe required
e Equa access and cycletimes
e Common datainput and output.
0 Three state output
« Battery backup operation.
0 2 chip selection for battery backup
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HM 62V 16256C Series

Ordering Information

Package

Type No. Access time
HM62V16256CLTT-5 55 ns
HM62V16256CLTT-7 70 ns
HM62V16256CLTT-5SL 55 ns
HM62V16256CLTT-7SL 70 ns

400-mil 44-pin plastic TSOPII (normal-bend type) (TTP-44DB)
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HM 62V 16256C Series

Pin Arrangement

44-pin TSOP
A4[]10 44|_]A5
A3[]2 43 ]A6
A2[]3 42 a7
AlL[ |4 41[JOE
A0[]5 40 ]UB
csi[]6 39 B
oo []7 38[_|1/015
yo1[—]|8 37[Jio1a
o2[]9 36 ]I/013
1103 [_] 10 35 Jio12
Vee[]11 34 Jvss
vss []12 33[_Vee
1104 []13 32 _Jio11
yos [ 14 31[_Jio10
ioe |15 30[_JI/o9
o7 L] 16 29[ liios
WE [ 17 28[]cs2
Al7 []18 27 _]A8
Al6 []19 26|_]A9
A15 []20 25 _]A10
Al4[]21 24 JA11
A13 []22 23 ]A12
(Top view)
Pin Description
Pin name Function
AO to A17 Address input
1/00 to 1/015 Data input/output
CS1 Chip select 1
CSs2 Chip select 2
WE Write enable
OE Output enable
LB Lower byte select
UB Upper byte select
Ve Power supply
Vs Ground
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HM 62V 16256C Series

Block Diagram
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HM 62V 16256C Series

Operation Table

CS1 Ccs2 WE OE UB LB I/00 to 1/07 1/08 to /015 Operation
H x x x x x High-Z High-Z Standby
X L X x X X High-Z High-Z Standby
X X X X H H High-Z High-Z Standby
L H H L L L Dout Dout Read
L H H L H L Dout High-Z Lower byte read
L H H L L H High-Z Dout Upper byte read
L H L X L L Din Din Write
L H L X H L Din High-Z Lower byte write
L H L X L H High-Z Din Upper byte write
L H H H X x High-Z High-Z Output disable
Note: H:V,, LV, xV,orV,
Absolute Maximum Ratings
Parameter Symbol Value Unit
Power supply voltage relative to Vg Ve -0.5t0 +4.6 \Y
Terminal voltage on any pin relative to Vg v, —0.5*" to V. + 0.3% \Y
Power dissipation P, 1.0 w
Storage temperature range Tstg 5510 +125 °C
Storage temperature range under bias Thias —20to +85 °C
Notes: 1. V; min: =3.0 V for pulse half-width < 30 ns.
2. Maximum voltage is +4.6 V.
DC Operating Conditions
Parameter Symbol  Min Typ Max Unit Note
Supply voltage Ve 2.2 2.5/3.0 3.6 \%
Ves 0 0 0 v
Input high voltage V..=22Vto27V V, 2.0 — Ve +03 V
Vee=27V1036V V, 2.0 — Ve +03 V
Input low voltage Vee=22Vt027V V, -0.2 — 0.4 \% 1
Vee=27Vt036V V, -0.3 — 0.6 \Y 1
Ambient temperature range Ta -20 — 70 °C

Note: 1. V, min: —=3.0 V for pulse half-width < 30 ns.
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HM 62V 16256C Series

DC Characteristics

Parameter Symbol Min Typ** Max Unit Test conditions
Input leakage current 1. — — 1 HA  Vin =Vgto Ve
Output leakage current [l — — 1 pA  CS1 =V, orCsS2=V, or
OE =V, or WE =V, or
LB =UB =V, Vo = Vss 10 V¢
Operating current lec — 5 20 mA CS1=V,,CS2=V,,
Others =V ,/V, l,o = 0 mA
Average HM62V16256C-5 I, — 18 35 mA  Min. cycle, duty = 100%,
operating lo=0mA, CS1=V,,CS2=V,,
current Others =V ,/V,.
HM62V16256C-7 |, — 15 30 mA
lees — 2 5 mA  Cycle time =1 ps, duty = 100%,
lo =0mA,CS1<0.2V,
CS2=2V..-02V
Viu2V,-02V,V, <02V
Standby current lsg — 0.01 0.3 mA CS2=V,
Standby current g * — 0.8 20 HA  0V<Vin
(1)ovsCs2<0.2Vor
(2) CS1 =2V .-0.2V,
CS22V,.-02Vor
(B)LB=UB =V, .-0.2V
CS22V.,-02V
CS1<0.2V
g™ — 0.8 10 pA
Output high V. =2.2V 10 2.7V V,, 2.0 — — \Y, low =—0.5 mA
voltage
Ve =2.7V103.6 V V,, 2.4 — — Y, lon =—1 mMA
V. =2.2V103.6V V,, Ve —0.2— — \Y, lon =—100 pA
Outputlow  V..=2.2V1t0 2.7V V. — — 0.4 Y lo. =0.5mA
voltage
Ve =2.7V103.6 V V, — — 0.4 Y, lo. =2 mA
Ve =2.2V103.6 V V, — — 0.2 \Y, lo =100 pA

Notes: 1. Typical values are at V.. = 2.5 V/3.0 V, Ta = +25°C and not guaranteed.
2. This characteristic is guaranteed only for L-version.
3. This characteristic is guaranteed only for L-SL version.
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HM 62V 16256C Series

Capacitance (Ta=+25°C, f = 1.0 MH2)

Parameter Symbol Min Typ Max Unit Test conditions Note
Input capacitance Cin — — 8 pF Vin=0V 1
Input/output capacitance Cio — — 10 pF V=0V 1

Note: 1. This parameter is sampled and not 100% tested.
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HM 62V 16256C Series

AC Characteristics (Ta=—-20to +70°C, V.. = 2.2V t0 3.6 V, unless otherwise noted.)

Test Conditions

e Input pulselevels: V, =04V,V,; =20V (Vo =22V t02.7V)
V. =04V,V, =22V (V =27V 1t036V)
e Input rise and fall time: 5 ns
e Input timing referencelevels: 1.1V (V =22V 10 2.7V)
e Output timing reference levels: 1.1V (Vo =22V t0 2.7 V)
e Input timing reference levels. 1.4V (Vo =27V t0 3.6 V)
e Output timing reference levels: 1.4V (HM62V16256C-5, V. = 2.7V t0 3.6 V)
:2.0V/0.8V (HM62V16256C—7, Vo =2.7V 10 3.6 V)
e Output load: See figures (Including scope and jig)

Viu 1.4V
R1 _
bout L=500 Q
R1=3070Q Dg”t i
30pF R2 R2=31500Q 1
1 Viy=23V 50pF 1
Output load (A) Output load (B)
(Vee =22V 10 2.7 V) (Vee =2.7V103.6 V)
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HM 62V 16256C Series

Read Cycle
HM62V16256C
-5 -7

Parameter Symbol Min Max Min Max Unit Notes
Read cycle time tre 55 — 70 — ns
Address access time tan — 55 — 70 ns
Chip select access time tacss — 55 — 70 ns

tacss — 55 — 70 ns
Output enable to output valid toe — 35 — 40 ns
Output hold from address change ton 10 — 10 — ns
LB, UB access time toa — 55 — 70 ns
Chip select to output in low-Z toz 10 — 10 — ns 2,3

tess 10 — 10 — ns 2,3
LB, UB enable to low-z to, 5 — 5 — ns 2,3
Output enable to output in low-Z toz 5 — 5 — ns 2,3
Chip deselect to output in high-Z tepz 0 20 0 25 ns 1,2,3

temze 0 20 0 25 ns 1,2,3
LB, UB disable to high-Z tony 0 20 0 25 ns 1,2,3
Output disable to output in high-Z tonz 0 20 0 25 ns 1,2,3
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HM 62V 16256C Series

Write Cycle

HM62V16256C

-5 -7
Parameter Symbol Min Max Min Max Unit Notes
Write cycle time twe 55 — 70 — ns
Address valid to end of write taw 50 — 60 — ns
Chip selection to end of write tew 50 — 60 — ns
Write pulse width twe 40 — 50 — ns
LB, UB valid to end of write tow 50 — 55 — ns
Address setup time tas 0 — 0 — ns 6
Write recovery time twr 0 — 0 — ns 7
Data to write time overlap tow 25 — 30 — ns
Data hold from write time ton 0 — 0 — ns
Output active from end of write tow 5 — 5 — ns 2
Output disable to output in High-Z tonz 0 20 0 25 ns 1,2
Write to output in high-Z Lz 0 20 0 25 ns 1,2

Notes: 1. tg, tons twnz @Nd tg,, are defined as the time at which the outputs achieve the open circuit
conditions and are not referred to output voltage levels.
2. This parameter is sampled and not 100% tested.
3. At any given temperature and voltage condition, t,, max is less than t, min both for a given device
and from device to device.
4. Awrite occures during the overlap of a low CST, a high CS2, a low WE and a low LB or a low UB.
A write begins at the latest transition among CS1 going low, CS2 going high, WE going low and LB
going low or UB going low. A write ends at the earliest transition among CS1 going high, CS2
going low, WE going high and LB going high or UB going high. t,, is measured from the beginning
of write to the end of write.
5. t., is measured from the later of CS1 going low or CS2 going high to the end of write.
t,s IS measured from the address valid to the beginning of write.
7. t,s is measured from the earliest of CS1 or WE going high or CS2 going low to the end of write
cycle.

o

HITACHI

10



HM 62V 16256C Series

Timing Waveform

Read Cycle
- trc .
Address Valid address ><
B tan
tacst
CS1 li 77
I
. torz> 3 _ tgHzfl' 23
/ \
cs2 7 tacss N
I
B terzs? tenzs™h 23
gl 23
tan - i -
05, UB A\s ] 4
i
‘ tg 723 |
tOHZ*l' 2,3
t \
. o
O X T 7
torz® ‘ ton
High impedance
Dout gh Imp < Valid data —
HITACHI

11




HM 62V 16256C Series

Write Cycle (1) (WE Clock)

twe

Address Valid address
t s tWR*7
- CW -
CS1 X( 71
tCW*S N
/ N\
CS2 7 K
taw _
LB.UB X /
taw
twp™
" R 7
oow | ow
Din ®< Valid data m
iz 2 tow™?
X High impedance ;L
Dout 7L AT
HITACHI
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HM 62V 16256C Series

Write Cycle (2) (CS Clock, OE=V,,)

Address

o)
@

ol
S
[os)

Din

Dout

twe

Valid address

~ ¥

taw
£ L ™ i o
l‘ XT 7[
o™ _
A\
A/ \
taw
i /
A /
™ /
¥ ,
by | oy

®< Valid data

High impedance
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HM 62V 16256C Series

Write Cycle (3) (LB, UB Clock, OE= V)

Address

|

9
@

CS2

&l
S
los}

Din

Dout

twe

Valid address

taw
tCW*S | tWR*7
/
7
tCW*S _
\
N\
tas™® taw _
\ /
\ /
- tWP*4
\ =/
N\ /
tow o
@k Valid data

High impedance
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HM 62V 16256C Series

Low V. Data Retention Characteristics (Ta=—20to +70°C)

Parameter Symbol Min Typ**  Max Unit Test conditions*?

V. for data retention Vor 2.0 — 3.6 \Y Vin 2 OV
(1) ov<sCs2<0.2Vor
(2) Cs22V,-02V
CS1 =2V, -0.2Vor
@) B=UB=2V.,-02V,
CS2=V.,-02V,
CS1<0.2V

Data retention current lecor™ — 0.8 20 HA Ve =3.0V,Vin 20V
(1) ovscCs2<0.2Vor
(2) CS2=2V ,-0.2V,
CS12V,-02Vor
3)LB=UB =2V, -02V,
CS2=2V.-0.2V,

CS1<0.2V
lecor™ — 0.8 10 HA
Chip deselect to data teor 0 — — ns See retention waveform
retention time
Operation recovery time ty tac*® — — ns

Notes: 1. This characteristic is guaranteed only for L-version, 10 pA max. at Ta = —20 to +40°C.
2. This characteristic is guaranteed only for L-SL version, 5 HA max. at Ta = —-20 to +40°C.
3. CS2 controls address buffer, WE buffer, CS1 buffer, OE buffer, LB, UB buffer and Din buffer. If

CS2 controls data retention mode, Vin levels (address, WE, OE, CS1, LB, UB, I/O) can be in the
high impedance state. If CS1 controls data retention mode, CS2 must be CS2>V .- 0.2V or0V

< CS2 <0.2V. The other input levels (address, WE, OE, LB, UB, I/O) can be in the high
impedance state.

4. Typical values are at V.. = 3.0 V, Ta = +25°C and not guaranteed.
5. tzc = read cycle time.

HITACHI
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HM 62V 16256C Series

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

_teor | Data retention mode tr

CS1=2Vcc-0.2V

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

tcor ‘ Data retention mode tr

Low V. Data Retention Timing Waveform (3) (LB, UB Controlled)

_teor | Data retention mode tR

HITACHI
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HM 62V 16256C Series

Package Dimensions

HM62V16256CL TT Series (TTP-44DB)

18.41
18.81 Max

44 23
annnnononononononononon

10.16

Ooooooooyooooooo oo

1 22

%0.30 + 0.10

0254005~ 1#[013W
1.005 Max

i D

1.20 Max

*Dimension including the plating thickness
Base material dimension

Unit: mm

0.80
11.76 £ 0.20 ,,—,t
\
¢ 0°-5° \
——————
o< 0 } 0.50+£0.10
oo o
oo o
|+ +
589
Pl @I [Hitachi Code TTP-44DB
JEDEC —
EIAJ —
Mass (reference value) 0.43¢g
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HM 62V 16256C Series

Cautions

Hitachi neither warrants nor grants licenses of any rights of Hitachi’s or any third party’s patent,
copyright, trademark, or other intellectual property rights for information contained in this document.
Hitachi bears no responsibility for problems that may arise with third party’ s rights, including intellectual
property rights, in connection with use of the information contained in this document.

Products and product specifications may be subject to change without notice. Confirm that you have
received the latest product standards or specifications before final design, purchase or use.

Hitachi makes every attempt to ensure that its products are of high quality and reliability. However,
contact Hitachi’ s sales office before using the product in an application that demands especially high
quality and reliability or where its failure or malfunction may directly threaten human life or cause risk of
bodily injury, such as aerospace, aeronautics, nuclear power, combustion control, transportation, traffic,
safety equipment or medical equipment for life support.

Design your application so that the product is used within the ranges guaranteed by Hitachi particularly for
maximum rating, operating supply voltage range, heat radiation characteristics, installation conditions and
other characteristics. Hitachi bears no responsibility for failure or damage when used beyond the
guaranteed ranges. Even within the guaranteed ranges, consider normally foreseeable failure rates or
failure modes in semiconductor devices and employ systemic measures such as fail-safes, so that the
equipment incorporating Hitachi product does not cause bodily injury, fire or other consequential damage
due to operation of the Hitachi product.

This product is not designed to be radiation resistant.

No oneis permitted to reproduce or duplicate, in any form, the whole or part of this document without
written approval from Hitachi.

Contact Hitachi’ s sales office for any questions regarding this document or Hitachi semiconductor
products.
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