HMVMG6268 Series

4096-word x 4-bit High Speed CMOS Static RAM

sFEATURES

® Singie 5V Supply and High Density 20 Pin Package.

® High Speed: Fast Access Time 26/35/45ns (max.)

® Low Power Standby: 100uW typ, 5uW typ {L-version)

Active: 260mW typ.

® Completely Static Memory: No Clock or Timing
Strobe Required

® Egqual Access and Cycle Times

Directly TTL Compatible — All Inputs and Outputs

® Capability of Battery Back Up Operation {L-version)

(DP-20N)
MORDERING INFORMATION
Type No. i Access Time J Package WPIN ARRANGEMENT
I
HM6268P-23 ‘ 25ns N —U_T
HME268D-35 | 35ns ga 2 e
HM62681-45 ‘ 45ns 300mil 20pin w[2] [15] 4
HM6268L1-25 25ns Plastic DIP NE ) »
HM62681-35 45ns [ '
HM6268LP-45 45ns ,\,E 7] &
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B ABSOLUTE MAXIMUM RATINGS

ftem Symbol Rating Unit
Voltage on Any Pin Relative to Vss Vr ~0.5*" to +7.0 \
Power Dissipation Pr 1.0 w
Operating Temperature T 0to +70 c
Storage Temperature Tee —55to +125 ‘C
Temperature under Bias Tone ~10 to +85 'C

Note) * 1. 3.5V for pulse widths 10ns.
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HMG268 Series

SITRUTH TABLE
S WwE Mode Vee Current IO Pin Ref. Cycle
H X Not Selected Ise, Isa: High Z -
L H Read Icc Dout Read Cycle
L L Write Icc Din Write Cycle

MRECOMMENDED OPERATING CONDITIONS ( 7z =0 to +70C)

Parameter Symbol min typ max Unit
Vee 45 5.0 5.5
Supply Voltage
Vss 0 0 0 Vv
Input High (logic 1) Voltage Viu 22 - 6.0 \
Input Low (logic 0} Voltage Vio ~0.5%! - 0.8 A

Note) * 1. —3.0V for pulse width= 10ns.

B DC AND OPERATING CHARACTERISTICS (Ve = 5V = 0%, Vgg = OV. T, = O to +70°C

Parameter Symbol Test Condition Min. | Typ."! | Max. | Unit
Input Leakage Current 1l Vee = 5.5V.V,, = Vg to Ve — - 20 | pA
Output Leakage Current ol |1 CS =V Vi = Vesto Ve ~ - 20 | uA
Operating Power Supply Current [ee CS = VL o = OmA, min. cycle - 503 90 mA
Standby Power Supply Current Isg CS = V. min. cycle - 15 25 mA
ard — 2
Standby Power Supply Current (1) lop) gs z xf; ;G()?—;/V or Vee - 0.2V = Vg — Ol-(,):z ;0?3 I::
Output Low Voltage Vor. I, = 8mA - - 04 v
Output High Voltage Vou loy = -0.4mA 24 — — v
Notes) # 1. Typical limits are at Vec =5.0V, Ta= +25'C and specified loading
o Aoty o oo e oty o Lvermen
BCAPACITANCE ( Ta=25'C, f/=1.0MHz)
Parameter Symbol Test Conditions min | max | Unit
Input Capacitance Civ Vin=0V - 6 pF
Input/Output Capacitance Ci/o LV: ‘0=0V - 9 LpF

Note: This parameter is sampled and not 100% tested

@ AC CHARACTERISTICS ( Vec=5V £10%, Ta=0 to +70C, unless otherwise noted.)
Input and Output timing reference levels: 1.5V
QOutput load: See Figure

® AC Test Conditions
Input pulse levels: Vss to 3.0V
Input rise and fall times: 5ns

Qutput Load (A)

5V

480Q

Dout

2550 30pF°

* Including scope and jig.

@ HITACHI

Output Load (B)
(fortHZ, 117, tWZ & :0W)

5V

480Q

Dout

255Q SpF*
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HME268 Series

O®READ CYCLE
HM6268-25 HM6268-35 HM6268-45 ]
Parameter Symbol - - - Unit
min max min max min max
Read Cycle Time tre 25 - 35 - 45 - ns
Address Access Time taa — 25 - 35 - 45 ns
Chip Select Access Time tacs — 25 - 35 - 45 ns
Output Hold from Address Change o 5 - 5 - 5 — ns
Chip Selection to Output in Low Z #z"! 10 - 10 - 10 — ns
Chip Deselection to Output in High Z #iz"" 0 15 0 20 0 20 ns
Chip Selection to Power Up Time tru 0 - 0 - 0 - ns
Chip Deselection to Power Down Time [: ) - 25 - 25 - 30 ns
Note) * 1. Transition is measured *200mV from steady state voltage with Load (B).
‘This parameter is sampled and not 100%; tested.
® Timing Waveform of Read Cycle No, 1{142
(414 l
Address ><
144 1
tou ton
Dout Data Valid
@ Timing Waveform of Read Cycie No. 2.
o 1xc
— —
N 7
tacs iz
iz
Dout High impedsnce Dats Valid 5 High
Imped-
trr 1171 ance
Vee Suppiy " Jee T TTT
Current 50% 50%
Iss
Notes: 1. WE is High for Read Cycle.
2. Device is continuously selected, CS = Vjy.
3. Address Valid prior to or coincident with CS transition Low.
S WRITE CYCLE
HM6268-25 HM6268-35 HM6268-45
Parameter Symbol Unit
min max min max min max
Write Cycle Time e 25 — 35 - 45 — ns
Chip Selection to End of Write ew 20 — 30 — 40 - ns
Address Valid to End of Write taw 20 - 30 - 40 — ns
Address Setup Time fas 0 - 0 — 0 - ns
Write Pulse Width top 20 — 30 - 35 — ns
Write Recovery Time R 0 — 0 — 0 — ns
Data Valid to End of Write fow 12 — 20 - 20 - ns
Data Hold Time ton 0 — 0 - 0 — ns
Write Enabled to Output in High Z twz*! 0 8 0 10 0 15 ns
Output Active from End of Write tow*! 0 — 0 - 0 - ns

Note)# 1. Transition is measured +200mV from steady state voltage with Load (B).
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This parameter is sampled and not 100% tested.
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® Timing Waveform of Write Cycle No. 1 (WE Controlled)

Address

Din

Dout

e

HM6268 Series
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® Timing Waveform of Write Cycle No. 2 (CS Controlled)

Notes:

-~ WA -

Address

Dout

i¥c

tag

twa_ (2}

4

N

tow
Data in Valid

High Impedance  (4)

Y,

i oo

buffers remain in a high impedance state.

8. If C8 is low during this period, I/O pins are in the output state. Then the data input signals of opposite phase to
the outputs must not be applied to them.

6. Dout is the same phase of write data of this write cycle, if fyyg is long enough.

@ HITACHI
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. A write occurs during the overlap of a low TS and a low WE. (jyp).
. IR is measured from the earlier of TS or WE going high to the end of write cycle,

During this period, 1/0 pins are in the output state so that the input signals of 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 transition, the output



HME268 Series

HLOW V. DATA RETENTION CHARACTERISTICS (0C < Tas70°C)

This characteristics guaranteed only for L-version.

Parameter Symbol Test Conditions min typ max Unit
Vee for Dats Retention Vou T2 Vec-0.2V 2.0 - - v
V& Vec—0.2V or 30 +2
Dats Retention Current lecon Vs V.s0.2V - - 20 A
Chip Deselect to Data Retention Time teon 0 - — ns
See retention waveform
Operation Recovery Time ta tag *! - - ns
Notes) # 1. 1ac=Read Cycle Time. *2 V=30V
#3 Vee=2.0V

OLOW V.. DATA RETENTION WAVEFORM
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DATA RETENTION MODE

Voo  _ ________
%2 Vie-02v
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HME268 Serles

SUPPLY CURRENT V8. SUPPLY SUPPLY CURRENT VS. AMBIENT

VOLTAGE TEMPERATURE
16 16
Ta=257C Vee =50V
14 14
12 / 1 12
Zz Z
KT 8 ln\‘
- - 1O ——
; ! ——
} o8 Pt 08
06 06
M [%3] 5.0 5.25 55 o4 20 10 80 80
Supply Vokage Vee (V) Ambient Temperaure Ta ('C)
ACCESS TIME VS. SUPPLY ACCESS TIME VS. LOAD
VOLTAGE CAPACITANCE
1 18
Ta=25C
12 16 =
i 11 % 14 W
z z v
3 10 § 12 /
i i -
L \ L] Lo
! or < o
o7 06
45 475 5.0 5.25 55 0 100 200 300 400
Supply Voltage Ve (V) Load Capacitance C. (pF)
ACCESS TIME VS8, SUPPLY CURRENT VS,
AMBIENT TEMPERATURE FREQUENCY
T (ne)
13 - 1701 50 3 25
Vee =50V T
12 10
i 1 5 0 P
Z / 3 /
._9. 10 ,/ ¥ o8
3 / E
,! 09 } 07
< os 06
075 20 40 80 % 5% 10 20 0 0 50
Ambient Temperature Ta (°C) Frequency f (MHz)
G HITACHI
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HMG268 Series

INPUT LOW VOLTAGE VS. SUPPLY
E

INPUT HIGH VOLTAGE VS. SUPPLY

VOLTAG VOLTAGE
13 13
Ta=25C Ta=25C
12 .12
I I
E 11 E 11
z
} 10 3 10
3 / ;5 /
3 09 5 09
[ 3
3 08 T o8
o3 475 50 5.25 55 073 475 50 525 55
Supply Voltage Vo (V) Supply Voltage Ve (V?
OUTPUT CURRENT VS. OUTPUT OUTPUT CURRENT VS, OUTPUT
VOLTAGE VOLTAGE
16 16
Ta=25C Te=25"C
\ Vee=5V Vee =8V
14 14 /
- \
% 12 % 12
! \
2 3 10
; \ }
08 S 08
E i
S 3
06 \ 06 "
o 2 3 4 5 - 0.2 0.4 06 0.8
Output Voltage Vox (V) Output Voltage Vo, (V)
STANDBY CURRENT VS. AMBIENT STANDBY CURRENT VS. SUPPLY
TEMPERATURE VOLTAGE
107 14
Vec=3V
TS=28v 12
< o % 10
3 Z
g - 5 o8
j 107 ,/ zg 06
£ / Ta=25C
3 CS =V -02v
@04
g 20 [7] 60 80 o.zz 3 4 5
Ambient Temperature Ta ('C} Supply Voltage Ve (V)
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