HM62256 Series

32768-word x 8-bit High Speed CMOS Static RAM

® FEATURES
® High Speed: Fast Access Time 85/100/120/150ns (max.)
® Low Power Standby and Low Power Operation;
Standby: 200uW (typ)/10uW (typ) (L-version),
Operation: 40mW (typ.} (f = 1MHz)
Single 5V Supply
Completely Static RAM: No clock or Timing Strobe Re-
quired
Equal Access and Cycle Time
Common Data Input and Qutput, Three-state Qutput
Directly TTL Compatible: All Input and Qutput (DP-28)
Capability of Battery Back Up Operation (L-/L-SL version)

HM62256P Series

HM62256FP Series

= ORDERING INFORMATION

Type No. Access Time Package
HM62256P-8 85ns
HM62256P-10 100ns
HM62256P-12 120ns
HM62256P-15 150ns
HM62256LP-8 85ns
HM62256LP-10 100us 600 mil 28 pin
HM62256LP-12 120ns Plastic DIP (FP-28DA)
HM62256LP-15 150ns
HM62256LP-10SL 100ns ® PIN ARRANGEMENT
HM62256LP-125L 120ns
HM62256LP-155L 150ns N )
14
HM62256FP-8T 85ns «
HM62256FP-10T 100ns A 2] [27]WE
HM62256FP-12T 120ns
HM62256FP-15T 150ns a: 3] %) A
HM62256LFP-8T 85ns A [4] 25] a0
HM62256LFP-10T 100ns 28 pin
HM62256LFP-12T 120ns Prest SOP As [5] [24)a
HM62256LFP-15T 150ns a ] B
') ]
HM62256LFP-10SLT 100ns
HM62256LFP-12SLT 120ns a [7] 2)0F
FP-15SL
HM62256LFP-155LT 150ns x ] A
v s
A 10 19]1°0,
8 ABSOLUTE MAXIMUM RATINGS ‘o‘,E :]
Item Symbol| Rating [ Unit I E EI/Q
Voltage on any pin with relative to Vgg | Vp 05" t0+70 V /O @ EUO;
Power Dissipation Py 10 w 10213 E[/o.
Operating Temperature Topr 0to+70 | °C Ves 14 El/o:
Storage Temperature Torg ~-5510+125 | °C -
Vi
Temperature Under Bias Thias | ~10t0+85 | °C (Top View)

Note) *1. -3.0V for pulse width S 50ns
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HME2256 Series

s BLOCK DIAGRAM

@ TRUTH TABLE

: —1 Memory Array
Jx s .
0w
: Address : Decoder :
M il . 512512
[RE—— ——J Colemn 1/0
0 170
! Buffer Column Decoder
Y Address Buifer
Al AT A2 AIDAZ AL
—_—

cs OF WE Mode Vce Current 1/0 Pin Reference Cycle
H X X Not Selected Isp. Ispi High Z -
L L H Read Icc Dout Read Cycle No. 1~3
L H [ Write Icc Din Write Cycle No. |
L L L Write Icc Din Write Cycle No. 2

XmeansHor L

s RECOMMENDED DC OPERATING CONDITIONS (7,=0 to +70°C)

Item Symbol min. typ. max. Unit
14 4.5 5.0 55 v
Supply Voltage €c
Vss 0 0 0 v
14 22 - 6.0 \%
Input Voltage L ~
7 -0.5%! - 0.8 v

Note) *1. -3.0V for pulse width S 50ns
® DC AND OPERATING CHARACTERISTICS (Foc = 5V £ 10%, Vgs =0V, T, = 0 to +70°C)

Item Symbol Test Condition min |typ*!| max | Unit
Input Leakage Current Upri | Viy=Vssto Voo - - 2 | pA
Output Leakage Current Upot | C8=Viy ox OE=Virror WE=Vyp, Vy0=Vss to Voo | - - 2 | pA
Operating Power Supply Current | Ioc | CS=V¥p, Iyjp=0mA - 8| 15| mA
HM62256-8 - 50 70
Average
Operating HM62236-10 | ) ot | Min. Cycte, duty=100% T3=VyL, Ij0=0mA L L
Power HM62256-12 ' ’ ’ - | 3|10
SC:':I"::' HM62256-15 - | 33|10
Icca | C8=Vp, Vir=Vee, ViL=0V, Ijjp=0mAf=IMHZ | - 8| 15| mA
Isp CS=Viy - 0.5 3 | mA
Standby Power Supply Current - | 0.04 2 | mA
Isgr | TE2 Voe-0.2V,0VS Vi ~ | 272 |100"2
- 2*3 | 50*3 A
VoL | IoL=2.1mA - | - |o4f| v
Output Voltage Vou | fop=-1.0ma 24| - | - | Vv

Notes) *1. Typical values are at Ve=5.0V, T, = 25°C and specified loading.
*2. This characteristics is guaranteed only for L-version.
*3. This characteristics is guaranteed only for L-SL version.
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® CAPACITANCE (7,=25°C, f=1MHz)

HME2256 Series

Item Symbol Test Condition typ. | max. | Unit
Input Capacitance C; Vin=0V - 6 pF
Input/Qutput Capacitance Cro Vio=0V - 8 pF

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

8 AC CHARACTERISTICS (Ve =5Vt 10%, T, =0 to +70°C unless otherwise noted)

® AC Test Conditions

O Input pulse levels: 0.8V to 24V
O Input rise and fall times: 5ns

® Read Cycle

© Input and Output timing reference levels: 1.5V
© Output load: 1TTL Gate and C, {100pF)
(Including scope and jig)

HM62256-8 | HM62256-10 | HM62256-12 | HM62256-15 .
Item Symbol . : . - Unit
o min. | max. | min. | max. | min. | max. | min. | max.
Read Cycle Time IRC 85 - 100 - 120 - 150 - ns
Address Access Time tAA - 85 - 100 - 120 - 150 ns
Chip Select Access Time tACS - 85 - 100 - 120 - 150 ns
Output Enable to Qutput Valid tOE - 45 - 50 - 60 - 70 ns
Output Hold from Address Change tOH N - 10 - 10 - 10 - ns
Chip Selection to Qutput in Low 2 1cLz 10 - 10 - 10 - 10 - ns
Output Enable to Qutput in Low Z toLZ 5 - 5 - 5 - 5 - ns
Chip Deselection to OutputinHigh 2 | rcyz 0 30 0 35 0 40 0 50 ns
Output Disable to Output in High Z toHZ 0 30 0 35 0 40 0 50 ns
® Timing Waveform of Read Cycle No. 111!
trc
Address )( >Q
taa
oE JARRRRRRNS /77
44 //
toe tox
NN toL LA
A - 2/ /
tonz
tacs IcHz
tcLz
Dout ( Data Valid JA
o Timing Waveform of Read Cycle No. 211112114]
tre
Address >< J\<
{AA | ton
ton
Dout Data Valid >
O HITACHI

Hitachi America, Ltd. e Hitachi Plaza » 2000 Sierra Point Pkwy.  Brisbane, CA 94005-1819 e (415) 589-8300 191



HME82256 Series

® Timing Waveform of Read Cycle No.

®

3(11131 (4]

tacs

tcrz

tchnz

Dout

Data Valid

Notes) 1. WE is High for Read Cycle.

2. Device is continuously selected, T8 = V.
3. Address Valid prior to or coincident with TS transition Low.

4. OE= Vi

® Write Cycle

HM62256-8 HM62256-10 | HM62256-12 | HM62256-15 .
Item Symbol - - - - Unit
min. | max. | min. [ max. | min. | max. [ min. | max.
Write Cycle Time twe 85 - 100 - 120 - 150 — ns
Chip Selection to End of Write cw 75 - 80 - 85 ~ 1060 - ns
Address Valid to End of Write AW 75 - 80 - 85 - 100 — ns
Address Set Up Time tAS 0 - 0 - 0 - 0 - ns
Write Pulse Width twpP 60 - 60 - 70 - 90 - ns
Write Recovery Time tWR 10 - 0 - 0 - 0 - ns
Write to Output in High Z 'WHZ 0 30 0 35 0 40 0 50 ns
Data to Write Time Overlap tDw 40 - 40 - 50 - 60 - ns
Data Hold from Write Time DN 0 - 0 - 0 - 0 - ns
Output Disable to Output in High Z tOHZ 0 30 0 35 1} 40 0 50 ns
Qutput Active from End of Write tow S - 5 - 5 - S - ns
® Timing Waveform of Write Cycle No. 1 (OE Clock)
twe
Address >( )(
{w R ()~
o [N N
| tow
NN /
N 7
tas taw
WE ) \\\ /_—
N N /]
tonz(3) twe (1)
Dout N N NN NN AN
(L L) fow tpH
< XXX
LN
GO HITACH)
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HM82256 Series

® Timing Waveform of Write Cycle No. 2!®1 (OE Low Fixed)

| tic
Address >K
l few tu(l;:)]"_
SN NN\ 72 2sssssssi
Lan
WE tur (1) [
i‘i]\\\\ N /] tol
tu‘uz“] tow 6 | (M
Dout N NN N NN N NN NN NN
L LS
{ow ton (8)

Din %

Notes: |. A write occurs during the overlap (£ yp) of a low CS and a low WE.
2. twpg is measured from the earlier of%ﬁ or WE going high to the end of write cycle.
3. During this period, /O pins are in the output state. The input signals out of phase must not be applied
4. It the CS low transition occurs simultaneously with the WE low transition or after the WE low transition.
outputs remain in a high impedance state.
OE is continuously low. (OE = ¥;;)
. Dout is in the sume phase of written data of this write cycle.
. Dout is the read data of next address.
. 1t CS is low during this period, I/O pins are in the output state. The input signals out of phase must not be
applied to 1/O Pins.

Q0 3 O L

B LOW Voc DATA RETENTION CHARACTERISTICS (7,=0to +70°C)
(This characteristics is guaranteed only for L-and L-SL version)

Item Symbol Test Conditions min. | typ. [ max.| Unit
Vcc for Date Retention Vbr CS 2¥c -0.2v 2.0 - - v
Voo =3.0V,CS 228V - -~ | soer
Data Retention Current Iccor | 0V SV, B T BA
Chip Deselect to Data Retention Time tCDR . 0 - - ns
See Retention Waveform
Operation Recovery Time tR trC*t | - - ns

Note) *1. ¢ = Read Cycle Time
*2, This characteristic is guaranteed only for L-version, 20uA max.at T, = 0 to 40°(,;.
*3. This characteristic is guaranteed only for L-SL version, 3uA max. at T; = 0 to 40 C.

® Low Voo Data Retention Waveform
Vec DATA RETENTION MODE

2.2V = I Vor=22.0V
Vg __

CS8z Vee—0.2V

OV ~ e e
Note) In Data Retention Mode, TS controls the Address, WE, OE, and Din Buffers. Vin for these inputs can be in
high impedance state in data retention mode.
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HMG2258 Series

SUPPLY CURRENT vs. SUPPLY VOLTAGE (1)

Ta=25C

0.8 S

Supply Current oo (Normalized)
=

0.6

04

4.50 475 5.00 5.25 5.50
Supply Yoliage Ve (V)

SUPPLY CURRENT va. SUPPLY VOLTAGE (2)

16
Ta=25C

S 14
i
£ 1
t —
Q o /
» 0.8
:

0.6

0"4.50 4.75 5.00 5.26 5.50

Supply Voltage Vec (V)

SUPPLY CURRENT vs. SUPPLY VOLTAGE (3)

SUPPLY CURRENT vs. AMBIENT TEMPERATURE (1)

16
Vee=5.0V

e
i
i.
z
¥

! ——
E T
_E 08
2]

08

o4 20 w 0 )

Ambient Temperature Te (°C)

SUPPLY CURRENT vs. AMBIENT TEMPERATURE (2)

1.3
Vec=5.0V

1z
3
B3
E 1.1
z
E 1.0
E : ——1_
(8]
E 09

08

o7 » m % C

Ambient Temperature Ta (‘C)

SUPPLY CURRENT vs. AMBIENT TEMPERATURE (3)

16 13
Te=25C Vee=5.0V
14 12
; ;
? 12 // 2 11
z 2
]
AT / = 10 —]
; E Pl
P P § 08
| 3
06 08
%475 5 500 528 5.50 07 ) m 0 C
Supply Voltage Ve (V) Ambient Tempersture Ta ('C)
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HMEB2256 Series

ACCESS TIME vs. SUPPLY VOLTAGE ACCESS TIME vs. AMBIENT TEMPERATURE
13 13
Te 25C Vee =50V
12 12

L~

11 /

|

Access Time (., Normalzed
-
Access Time ?,, ' Normaltzed
c

08 08
0.7 07
4.50 475 5.00 5.25 5.50 0 20 40 60 80
Supply Voltage Ve 1V Ambient Temperature To ('C?
STANDBY CURRENT vs. SUPPLY VOLTAGE STANDBY CURRENT vs. AMBIENT TEMPERATURE
14 10

/ Vee -5.0V
12

Normalized -

Ta-25C
08

06

/ S
J L _,/ |

Suandby Current sy
Standby Current fgp, (Normalized

n 0 20 ) L)
Supply Voltage Voo (Vi Ambient Temperature Ta ('C)
SUPPLY CURRENT vs. FREQUENCY (READ) SUPPLY CURRENT vs. FREQUENCY (WRITE)
12 T T T 12 T T T
150ns  120ns  100ns 85ns SOns  120ns 100ns B5ns
i; 1.0 / '_!;‘ 1.0 /
| ;
§ 08 // Z 08 //
i oos / s /
= " Ta- 25C = [ Ta=25C
z / Vee 5.0V E Vee = 5.0V
é 0.4 S 04
3 / % 7
H 0.2 A 9 02 Pl
i P
s 4 10 12 % B 4 10 12
Frequency / {MHz! Frequency f {MHz:
G HITACHI

Hitachi America, Ltd. » Hitachi Plaza « 2000 Sierra Point Pkwy. ® Brisbane, CA 94005-1819 e (415) 589-8300 196




HM62258 Series

INPUT LOW VOLTAGE vs. SUPPLY VOLTAGE

INPUT HIGH VOLTAGE vs.
SUPPLY VOLTAGE

13 13
Ta 25°C Ta 25¢
3 12 T 12
? ;
PARTE “n
= 10 Y
/ §
L 0 § 09
3 £
_§ 08 —§ 0.8
0.7 0.7
4.50 475 5.00 5.25 5.50 450 €75 5.00 525 5.50
Supply Volage Ve V. Supply Yolage V) -V
OUTPUT CURRENT w. OUTPUT CURRENT w.
OUTPUT VOLTAGE OUTPUT VOLTAGE
i6 16
E 14 E 14
'E 12 ‘\ j 12
[ RN PEEY
E \ Ta 25°C E Ta 25C
< Vee 5.0V S Vee 5.0V
L t oos
Ed \ 3
i i
© s 3 s
A /
o 1 2 3 4 5 43 02 04 0.6 0.8
Qutput High Voltage Vay (V1 Outpul Low Voltage V., 'V
ACCESS TIME vs. LOAD CAPACITANCE
18
16
i
[y
?.
LY
3 —
Ry |
ig 10 ]
;
< 08
%6150 200 300 400
Load Capacitance C, 'pF |
O HiTacH
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