H1TACHLI/ LOGIC/ARRAYS/MEM 5LE D EE u449L203 0018050 c43 EMHIT?

HM628128/HM628128I Series

131,072-Word x 8-Bit High Speed Hi-CMOS Static RAM =46-23 -4
B DESCRIPTION ' HM628128P Series

The Hitachi HM628128 is a CMOS static RAM organized 128k-word
x 8-bit. It realizes higher density, higher performance and low power
consumption by employing 0.8 um Hi-CMOS procass technology. The
HM6281281 is available in industrial temperature range (—40 to
+85°C).

It offers low power standby power dissipation; therefore, it is suitable
for battery back-up systems. The device, packaged in a 8 x 20 mm
TSOP with a thickness of 1.2 mm, 525 mil SOP (460-mil body SOP) or
a 600-mil plastic DIP, is available for high density mounting.

(DP-32)
@ FEATURES . HM628128FP Series
» High Speed: Fast accesstime ......... 70/85/100/120ns (max.)
* Low Power
Standby: ................ ...l 10 W (typ.) (L-version)
Operation: ................ccooiiiinnn... 75 mW (typ.)

* Single 5V supply
¢ Completely static memory
No clock or timing strobe required
* Equal access and cycle times
¢ Common data input and output: Three state output
¢ Directly TTL compatible: All inputs and outputs (FP-32D)
* Capability of battery back up operation (L & SL)
2 chip selection for battery back up.

Pin Description V

Pin Name Function

A0- Al6 Address

/00 -1/07 Input/output

Csi1 Chip select 1

Cs2 Chip select 2 (TFP-32DA)
WE Write enable

OE Output enable

NC No connection

Vee Power supply

Vss Ground
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HM628128/HM6281281 Series :

T-46-23-14
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HM628128/HM6281281 Series
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DD18053 T52 WEHITE

B ORDERING INFORMATION T-46-23-14
Part No. Access Package Part No. Access Package
HM628128P-7 70ns HM628128LP-7SL 70ns
HM628128P-8 85ns HM628128LP-8SL 85ns 600 mil
HM628128P-10 100ns 600 mil HM628128LP-10SL 100ns 32 pin
HM628128P-12 120ns 32 pin HM628128LP-12S1 120ns Plastic
HMG628128LP-7 T0ns Plastic DIP
HM628128LP-8 85ns DIP (DP-32)
HM628128LP-10 100ns (DP-32)
HM628128LP-12 120ns
HM628128FP-7 70ns HM628128LFP-7SL 70ns
HM628I28FP-8 85ns HM628128LFP-8SL 85ns 525 mil
HM628128FP-10 100ns 525 mil HM628128LFP-10SL 100ns 32 pin
HM628128FP-12 120ns 32 pin HMG628128LFP-12SL 120ns Plastic
HM628128LFP-7 70ns Plastic SOP
. HMG628128LEP-10 100ns (FP-32D)
- HM628128LFP-12 120ns
* TSOP SERIES e INDUSTRIAL TEMPERATURE SERIES
Type No. Access Time Package Type No. Access Time Package
HM628128T-7 70 ns HM628128P1-8 85 ns
HMG628128T-8 85 ns HM628128PI-10 100 ns 600-mil
HMGE28128T- 10 100 ns HMG628128PI-12 120 ns 32-Pin
HM628128T-12 120 ns HIM628128L P18 85 s Plastic DIP
HM628128LT-7 70 ns 8mm X20mm HM628128LPI-10 | 100 ns (DP-32)
HM628128LT-8 85 ns 32-Pin TSOP HM628128LPI-12; 120 ns
HM628128LT-10 100ns | (Normal Type) HMG28128FPLE | 251
HM628128LT-12 120 ns (TFP-32DA) HM628128FPL- 10 100 ns 525-mil
HM628128LT-7L 70 ns HM628128FPI1-12 120 ns 32-Pin
HM628128LT-8L 85 ns HMG28128LFPLS g5ms | Plastic SOP
HMG628128LT-10L 100 ns HM628128LFPI-10 100 ns (FP-32)
HM628128LT-2L | 120ms HMS628128LFPI-12 | 120ns
HMG628128R-7 70 ns
HM628128R-8 85 ns
HM628128R- 10 100 ns
HM628128R-12 120 ns g ,
mm X 20mm
HM628128LR7 70 ns .
HMG628128LR-8 85 ns 32;:::::”
HM628128LR-10 100 ns Type)
HM628128LR-12 120 ns (TFP-32DAR)
HM628128LR-7L 70 ns
HM628128LR-8L 85 ns
HM628128LR-10L 100 ns
HM628128LR-12L 120 ns
Function Table
WE CS1 CS2 OE Mode Vcc Current Dout Pin Ref. Cycle
X H X X Not selected Iss, Isp1 Hfgh-Z
X x L X Ise, Ise1 High-Z
H L H H Output disable Icc High-Z
H L H L Read Iec Dout Read cycle
L L H H Write Iec Din Write cycle (1)
L L H L Iec Din Write cycle (2)
Note: x:HorL
S HiITACHI
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Absolute Maximum Ratings T-46-23-14
Item Symbol Value Unit
Voltage on any pin relative to Vgg Vt -0.5*1't0 +7.0 v
Power dissipation Pt 1.0 W
Operating temperature (HM628128 Series) Topr 0to +70 °C
Operating temperature (HM628128I Series) Topr -40to +85 °C
Storage temperature Tstg -55to +125 °C
Storage temperature under bias (HM628128 Series) Thias -10to +85 °C
Storage temperature under bias (HM6281281 Series) Thias -40 to +85 °C
Note: *1. -3.0 V for pulse half-width < 30 ns
Recommended DC Operating Conditions
(Ta=0to +70°C, for HM628128 Series, Ta=-40° to +85°C for HM628128I Series) )
Parameter Symbol Min Typ Max Unit Note
Supply voltage Vee 4.5 5.0 55 \
Vss 0 0 0 \
Input high (logic 1) voltage Vm 22 — 6.0 v
Input low (logic 0) voltage v -03"! — 0.8 v

Note:  *1.-3.0V for pulsc half-widith £30ns

DC Characteristics (Ta=0 to +70°C, for HM628128 Series, Ta=-40° to +85°C for HM628128I Series,
Veoe=5V = 10%, Vgg=0 V)

Parameter Symbol | Min. | Typ.”! | Max. | Unit Test Conditions
Input leakage current Iyl | = — 2 | pA | Vin=Vgsto Voo
CSI VIH or iy CS2= VIL’
Output leakage current ol | — — 2 bA 315 V‘[/H or V%E ViL,
O=Vssto Vee
. CSI=V, CS2=Viy,
S,Té‘.’ft’:“ be MY e | - | B (Zg) mA i)mcrs; XK’ giﬁszslzm Series)
o= Cries
70 Min. cycle, duty =100%, CS1=Vy , CS2=Vyy,
Icct — 45 (80) mA | others = Viu/V
I/o=0 mA (HM628128] Series)
Operating Power supply Cycle time = 1ps,
current duty = 100%, Iyo=0 mA
ey | — | 15 (ig) mA | CS1<0.2V, G522 Ve ~0.2V
VIH = VCC-O.ZV, VIL =0.2V
(HM628128I Series)
Standby Veccurrent: DC | Isg | — 1 3 | mA | CSI=Vyy, CS2=Viy or CS2=Vp
— 0.02 2 mA | Vin=0V
Standby VCC *2 *2 . .
current (1): DC Isg1 | — 2*3 1;)3*3 uA gi}: é’sgc< g-g\e CS22 Vec-0.2Vor
Output low voltage VoL — — 0.4 0 IoL=2.1 mA
Output high voltage Voyg | 24 — — V | Iog= -1.0mA

Note: 1. Typical values are at Voo =5.0V, Ta= +25°C and specified loading.
2. This characteristics is guaranteed only for L-version.
3. This characteristics is guaranteed only for SL-version.
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»~

T-46-23-14
Capacltance ( Ta=25°C, f= 1.0 MHz )
Item Symbol Min Typ Max Unit Test Conditions
Input capacitance . Cin — — 8 pF Vin=0V
Input/output capacitance Cwo — — 10 pF Vio=0V

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

AC Characteristics (Ta=0 to +70°C, for HM628128 Series, Ta=-40to +85°C for HM628128I Series,
Voe=5V % 10%, unless otherwise noted)

Test Conditions
* Input pulse levels: 0.8 V to 2.4 V for HM628128 Series * Input and output timing reference levels: 1.5V
0.5V to 2.5 V for HM628128| Series * Quiput load: 1 TTL Gate and CL (100pF)
* Input rise and fall times: 5 ns (Including scope & jig)
Read Cycle
HM6281281-8 HM6281281-10 HM628128]-12
Ttem Symbol HM628128-7 HM628128-8 HM628128-10 HM628128-12 Unit Note
Min Max Min Max Min Max Min Max
Read cycle time tRC 7 - 8% — 100 — 120 - ns
Address access time TAA — 70 — 8 — 100 — 120 ns
Chip selection (CS1) tcot — 0 — 8 — 100 — 120 ns
to output valid
Chip selection (CS2) tcoz — 70 — 85 — 100 — 120 ns
to output valid
Output enable (OE) tog — 35 — 45 — S0 — 60 ns
to output valid
Chip selection (C31) uz1 10 — 10 — 10 — 10 — ns
to output in low-Z
Chip selection (CS2) wz2 10 — 10 — 10 — 10 — ns "%
to output in low-Z
Output enable OB toi.z 5 — s - 5 — - J— ns 7%
to output in low-Z
Chip deselection (CS1) oz 0 25 0 30 0 35 0 45 ns L%
to output in high-Z
Chip deselection (CS2) 11 0 25 0 30 0 35 0 45 ns ‘L%
to output in high-Z
Output disable (OE) toHz 0 25 0 30 0 35 0 45 ns L%
to output in high-Z
Output hold from 101 10 — 10 — 10 —_— 100 — ns
address change
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Read Cycle Timing T-46-23-14
Address * : }é
LEANNNNNNN — A7777777
o2 C— FANNRNRNN
LIENNNNNANNNNNR ATITTTAZ
oot L{ Data valid ~ —

Notes: *1. uz and torz arc defined as the time at which the outputs achieve the open circuit conditions and are not referenced 1o output
voltage levels.
*2. Atany given temperature and voliage condition, trz max is less than tizmin both for a given device and from device to device.
*3. WE is high for read cycle.

Write Cycle
HM281287  HMesSR S HMOrbing 10 Hease s
2 - - -1 .
Parameter Symbol —"Min Max___ Min Max _ Min Max _ Min Max _ UMt Not
Write cycle time twe 70 — 85 — 100 — 120 — ns
Chip selection to tcw 60 —_ 75 —_ 80 — 85 — ns
end of write
Address setup time tas 0 — 0 — 0 — 0 — ns
Address valid to taw 60 — 75 — 80 —_ 85 —_ ns
end of write
Write pulse width wp 50 — 55 — 60 — 70 —_ ns
Write recovery time tWR 5 — 5(10) — 510y — 1015 — ns  *12
10 — 10 (15) — 10(15) — 15015 — ns *1] *12
Write to output twHZ 0 25 0 30 0 35 0 40 ns  *10
in high-Z
Data to write time oW 30 — 35 —_ 40 — 45 — ns
overlap
Write hold from OH 0 — 0 —_ 0 — 0 — ns
write time
Output active from tow 5 — 5 —_ 5 — 5 — ns  *10
end of write
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HM828128/HM628128] Series
Write Timing Wavetorm (1) (OE Clock) T-46-23-14
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HM628128/HM628128! Series

Write Timing Waveform (2) (OE Low Fix) T-46-23-14

s X
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tew
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w TN K SONRNNNANNN

Notes: *1. A write occurs during the overlap of a low TS, a high CS2 and alow WE. A write begins at the latest transition among CS1
going low, CS2 going hlgh and WE going low. A write ends at the earliest transition among CS1 going high, CS2 going low
and WE going high. twe is measured from the beginning of write to the end of write.

*2. 1cw is measured from the later of CS1 going low or CS2 going high to the end of write,
*3. tasis d from the address valid to the beginning of write.
*4. twR is measured from the earliest of CS1 or WE going high or CS2 going low 1o the end of write cycle.
*S. During this period, [/O pins are in the output state; thercfore, the input signals of the opposite phase to the outputs must not
be applied.
*6. If CS1 goes low simultaneously with WE going low or after WE going low, the outputs in in high imped state.
*7. Dout is the same phase of the latest written data in this write cycle.
*8. Dout is the read data of next address.
*9. 1f €31 is low and CS2 is 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 valuc is measured from CS2 going low to the end of write cycle.
*12. Parenthesis denote specification for HM6281281 Series only.
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T—46~23-] 4
Low Ve Data Retention Characteristics (Ta=0to +70°C) for HM628128 Series,
Ta=-40 to +85°C for HM628128I Series.
(This characteristics is guaranteed only for L & SL version.)
Parameter Symbol Min. Typ. Max. Unit Test Conditions*2
CST = Ve -0.2V,
Vee f:‘Ol‘ data VDR 2.0 _ _ v CS2 = Ve 0.2V
retention or0V =CS2 <02V
Vin 20V
. 50*13 E=3.0 V, Vin = OV
Data retention 1 o A CSl 2 Ve 0.2V,
current CCDR 15 # CS2 = Voo -02Vor
0V = C82 <20V
Chip deselect to 0
- — ns
data retention time 'CDR ’ See Retention
X Waveform
Qperanon recovery R 541 _ _ ms ave
time

Low Vec Data Retention Timing Waveform (1) (CS1 Controlled)

T 2Vee—0.2V
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T-46-23-14
Low Vcc Data Retention Timing Waveform (2) (CS2 Controlled)

Data Retention Mode ———*1

________ o 7

——————— csesov

Note: 13.

*]: for L-version and 20 uA max. at Ta=0 to 40°C

*2: for SL-version and 3uA max. at Ta=0 to 40°C.

14. CS2 controls address buffer, WE buffer, CSI buffer and OE buffer and Din buffer. If CS2 controls data
retention mode, Vin levels (address, W_E, OE, CSI, 1/0) can be in the high impedance state. If CS1 controls

data retention mode, CS2 must be CS2 = Ve -0.2V or 0V < CS2 < 0.2V. The other input levels (address,

WE OE, I/O) can be in the high impedance state.

15. V¢ rise time must be more than 50ms when V¢ rise time is less than 50ms, tg must be 50ms or more.
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