HM50256 Series

262144-word X 1-bit Dynamic Random Access Memory

B FEATURES

® Industry Standard 16-Pin DIP, 18-Pin PLCC, 16-Pin ZIP

TTL compatible

Single 5V (£10%)
On chip substrate bias generator
Low Power: 350mW active, 20mW standby

High speed: Access Time 120ns/150ns/200ns{max.)
Common /O capability using early write operation
Page mode capability

256 refresh cycles
3 variations of refresh - - - RAS only refresh, CAS before RAS refresh,

-« - {4ms)

Hidden refresh

s ORDERING INFORMATION

Type No. Access Time Package
HM50256P-12 120ns . . :
HM50256P-15 150ns 200 mit 16 pin Plastic
HM50256P-20 200ns
HM50256ZP-12 120ns
HMS50256ZP-15 150ns 16 pin Plastic ZIP
HM50256ZP-20 200ns
HM50256CP-12 120ns
HMS50256CP-15 150ns 18 pin PLCC
HMS50256CP-20 200ns
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HMS0256P Series

(DP-16B)

HMS50256CP Series

>

(CP-18)

HMS50256ZP Series

(ZP-16)

m PIN DESCRIPTION

Ad—A, Address Inputs

CAS Column Address Strobe
Din Data In

Dout Data Out

RAS Row Address Strobe
WE Read/Write Input

Vee Power (+5V)

Vss Ground

As~A Refresh Address Inputs
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EABSOLUTE MAXIMUM RATINGS
Voltage on any pin relativeto Vgg . ........... -1V to +7V
Operating temperature, Ta (Ambient) . . . .. . ... 0°C to +70°C
Storage temperature . . .. .............. ~55°C to +125°C
Short circuitoutputcurrent . .. .. ............... 50mA
Power dissipation .. .......... . 1w

ERECOMMENDED DC OPERATING CONDITIONS (Te=0 to +70°C)

HM 50256 Series

Parameter Symbol min typ max Unit Note
Supply Voltage Vee 4.5 5.0 5.5 v 1
Input High Voltage Viu 2.4 - 6.5 v 1
Input Low Voltage Vi, —-1.0 — 0.8 \ 1
Note) 1. All voltages referenced to Vs
BDC ELECTRICAL CHARACTERISTICS (Ta=0 to +70°C, Vec=5V+10%, Vis=0V)
Parameter Symbol H¥50255-12 HM50256-]5 HI-WSOZSG-ZO Unit | Notes
mn max min max min max
Operating Current(RAS, CAS =Cycling : trc =min) Icc, - 83 - 70 - 55 mA 1
Standby Current(RAS = Viy, Dout = High Impedance) Icca — | 4.5 — | 45 — | 45| mA
Refresh Current(RAS only Refresh, {ac=min) Tccs — 62 — 53 — 42 mA
Standby Current(RAS = Viv, Dout =Enable) Iccs - 10 - 10 - 10 | mA 1
Refresh Current{CAS before RAS Refresh, ¢sc=min) Ices - 69 - S8 - 45 mA
Page Mode Supply Current( RAS= Vi, CAS =Cycling, trc =min) Ioer - 57 - 48 - 37 mA
Input leakage(0< V.. <7V) Iy - 10 10 -10 10 -10 10 uA
Output leakage(0< V..,< 7V, Dout = Disable) o —-10 10 —10 { " 10 -10 10 uA
Output levels High{/..,= —5mA) Vow 2.4 Vee 2.4 Ve 2.4 Vee \
Output levels Low(l...~4.2mA) Voo 0 0.4 0 0.4 0 0.4 v
Notes) 1. Jcc depends on output loading condition when the device is selected. fcc mex is specified at the output open condition.
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HM 50256 Series

B CAPACITANCE (Vec=5V+10%, Ta=257C)

Parameter Symbo! typ max Unit Notes
Input Capacitance Address, Data-in Cn - 5 1
Clocks Cn - 7 pF 1. 2
Output Capacitance Data-out G 7 1.2
Notes) 1. Capacitance measured with Boonton Meter or effective capacitance messuring method.
2. CAS =V to disable Dout.
BELECTRICAL CHARACTERISTICS AND RECOMMENDED AC OPERATING CONDITIONS
(Ta=0 to +70°C, Vec=5V10%, Vss=0QV) 11010
Parameter Symbol HM50256~12 HMSOZSG-IS HM;’)OZSG»ZU Unit I Notes
min max min max mimn max |
Random Read or Write Cycle Time tre 220 260 330 ns |
Read:Write Cycle Time mwc | 265 310 390 | ns |
RAS to CAS Delay Time trReD 25 60 25 75 30 100, ns 1 7
Access Time from RAS_ frac 120 150 1200 s 23
Access Time from CAS fcac 60 75 100 1 ns I 3.4
Output Buffer Turn-off Delay forrF - 30 40 50 ns ! 5
Transition Time (Rise and Fall) fr 3 50 3 50 3 50 ns [ 3
RAS Precharge Time P 90 100 120 s
RAS Pulse Width tras 120 | 10000 | 150 | 10000 | 200 | 10000 | ns |
RAS Hold Time trsH 60 75 - 100 ns
CAS Hold Time fcsk 120 150 200 ns |
CAS Pulse Width tcas 60 [ 10000 | 75 [10000 | 100 | 10000 [ ns
CAS to RAS Precharge Time N tcrP 10 10 10 ns
Row Address Set-up Time tASR 1] [{] [i] - ns
Row Address Hold Time fran 15 15 | 20 ns
Column Address Set-up Time tasc 0 } 0 - 0 - ns
Column Address Hold Time tean 20 5 30 ns
Column Address Hold Time referenced to RAS tar 80 7 100 130 ns
Read Command Set-up Time Res 0 0 0 ns
Read Command Hold Time referenced to CAS treH 0 - 0 0 ns
Write Command Set-up Time twes 0 0 0 ns 8
Write Command Hold Time twen 40 15 55 ns
Write Command Hold Time referenced to RAS R 100 120 155 ns
Write Command Pulse Width WP 40 45 55 ns
Write Command to RAS Lead Time Rwi 40 T4 55 ns
Write Command to CAS Lead Time fewtr 40 - 45 55 - ns
Data-in Set-up Time s 0 B 0 ns 9
Data-in Hold Time foH 40 45 55 ns 8.9 )
Data-in Hold Time referenced to RAS HR 100 120 155 ns
RAS to WE Delay WD 120 150 200 - ns
CAS to WE Delay towp 60 75 -1 100 ns 3
Page Mode Read or Write Cycle trc 20 | 145 190 ns
Page Mode Read Modify Write Cycle trcM 165 195 250 ns
CAS Precharge Time, Page Cycle tep 5001 60 - 80 ns
Read Command Hold Time referenced to RAS IRRH 10 10 10 ns
Refresh Period REF T 7 4 ms T
CAS Set-up Time tesk 10 REET 10 ns
CAS Hold Time (CAS before RAS Refresh) tcur 120 150 200 ns
RAS Precharge to CAS Hold Time trpc o T 0 ns
viviw.DataSheet4U.com
@ HITACHI

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



Notes

1.
2.

bal ol

AC measurements assume {7 = Sns.

Assumes that t(rcp S tRep (max). If tgrep is greater
than the maximum recommended value shown in this
table, £g 4 C exceeds the value shown.

Measured with a load circuit equivalent to 2TTL loads
and {00pF.

Assumes that g ~p 2 trcp (max).

toFF (max) is defined as the time at which the out-
put achieves the open circuit condition and output
voltage levels are not referred.

Vig (min) and V;; (max) are reference levels for
measuring timing of input signals. Also, transition
times are measured between Vyzy and Vyj .

Operation with the fpeop (max) limit insures that
tR aAc (max) can be met, tgcp (Max) is specified as a
reference point only; if tgep is greater than the
specified tpop (max) limit, access time is controlled
exclusively by ftc4¢.

HETIMING WAVEFORMS
®READ CYCLE

10.

11.

HM 50256 Series

twes, tcwp and (g wp are not restrictive operating
parameters,

They are included in the data sheet as electrical
characteristics only; if twcg 2 twcs (min), the cycle
is an early write cycle and the data output pin will
remain open circuit (high impedance) throughout the
entire cycle; if tcwp 2 tcwp (min) and tRwD 2
fRwp (min), the cycle is a read-write and the data
output will contain data read from the selected cell; if
neither of the above sets of conditions is satisfied the
condition of the data out (at access time) is indeter-
minate.

These parameters are referenced to CAT leading edge
in early write cycles and to WE leading edge in delayed
write or read-modify-write cycles.

An initial pause of 100us is required after power-up
then execute at least 8 initialization cycles.

At least, 8 CAS before RAS refesh cycles are required
before using internal refresh counter.
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HM 50256 Series

®WRITE CYCLE
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®RAS ONLY REFRESH CYCLE

HM 50256 Series
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HM 50256 Series

® COUNTER TEST

{Read/Write)
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® PAGE MODE WRITE CYCLE
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