HM50256 Series

262144-word X 1-bit Dynamic Random Access Memory

HE FEATURES
® Industry Standard 16-Pin DIP, 18-Pin PLCC, 16-Pin ZIP
® Single SV {+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
® TTL compatible
@ 256 refresh cycles - - - {4ms) )
® 3 variations of refresh - - - RAS only refresh, TAS before RAS refresh,
Hidden refresh
ma ORDERING INFORMATION
Type No. Access Time Package
HM50256P-12 120ns . .
HM50256F-15 150ns 20p it 16 pin Plastic
HM50256P-20 200ns
HM50256ZP-12 120ns
HM50256ZP-15 150ns 16 pin Plastic ZIP
HM50256ZP~2O 200ns
HM50256CP-12 . 120ns
HMS50256CP-15 ' 150ns 18 pin PLCC
HMS50256CP-20 200ns
HPIN ARRANGEMENT
®HMB0256P Series @ HMS50256CP Series ®HM50256ZP Series
S O gum— Din 48 Vs CAS
~ E 16] s Ces ST B/ 0 Y Lead e ' A
Do 2|
Dia} 2 15 | EA3 J—
E LYTR P
'EE I | Dot WEE k] wju_, o o o Ax
mE vy PR CI R = A
Nc[s 14].‘«: o i
A-E EA- MES 13]“ Az 1| i
A:E u]a &) 1z{]ae el B-A'
As 14
A E 10| A 15 A
- E EA' & N w on Aa 16
Al Vec A? AS
(Top View) (Top View) (Bottom View}
@ HITACHI

HM50256P Series

(DP-16B)

HMS30256CP Series

>

(CP-18)

HMS50256ZP Series

{ZP-16)

m PIN DESCRIPTION

A~A, Address Inputs

CAS Column Addresa Strobe
Din Data In

Dout Data Out

RAS Row Address Strobe
WE Read/Write Input

Vee Power {45V)

Vn Ground

Av—As Refresh Addreas Inputs
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HABSOLUTE MAXIMUM RATINGS

Voltage on any pin relative to Veg « ... .. vive. . =TV to 47V
Operating temperature, Ta {Ambient) . . . ... . .. 0°C to +70°C
Storage temperature . . . ... .. _......... -55°C to +125°C
Short circuit output current . . ... . ... e .. 50mA
Power dissipation ... ... ...... e e e 1W

B RECOMMENDED DC OPERATING CONDITIONS (Ta—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 Vie 2.4 — 6.5 v 1
Input Low Voltage Vi, —1.0 — 0.8 v 1
Nate} 1. All volinges relerenced to Vis
WDC ELECTRICAL CHARACTERISTICS (Ta=0 to +70°C, Vee=5V10%, WVis -0V}
Parameter Symbaol H-M$025G'12 Hll\4502%-15 HI.W50256-20 Unit | Notes
min max min max mn max
Operating Current( RAS, CAS =Cycling : trc=min) dect — 83 — 70 - 55 mA 1
Standby Current{RAS = Viy, Dout =~ High Impedance) Iecs — 1 45 —~ | 4.5 — | 45 ] mA
Refresh Current{RAS only Refresh. fac—min) fecy ol 62 - 53 - 42 mA
Standby Current(RAS = Viu, Dout = Enable) Tecs — 10 - 10 - 10 | mA 1
Refresh Current{(CAS before RAS Refresh, fo—min) feen — 69 — 58 - 45 mA
Page Mode Supply Current{ RAS = Vj.. CAS =Cycling, frc=min! Lo - 57 - 48 - 37 mA
Input leakage(0< V.. <7V) I —10 10 -10 10 —-18 10 uA
Output leakage(0< V., < 7V, Dout = Disable} fio -10 10 —10 10 - 10 10 uh
Output levels High{f, = —5mA) Vou 2.4 Vee 2.4 Vee 2.4 Vee v
Output levels Low(f..~4.2mA) Voo 0 0.4 0 0.4 0 0.4 v
Notes) 1. Jcc depends on output laading condition when the device is selected. foc max i sprcifiad al the aulpul open condition.
@ HITACHI
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HM 50258 Searies

B CAPACITANCE (Vic=5V+10%, Te=257C)

Parameter Symbe!) typ max Unie l Notes
Input Capacitance Address, Data-in Cu - 5 I 1
Clocks Ca - ? pF 1, 2
Output Capacitance Data-out (%) [ 7 1.2
Notes) 1. Capacitance maasured with Booaton Meter or effective capacitance maasuring mechod.
2. CAS = Viu to disable Dout.
MELECTRICAL CHARACTERISTICS AND RECOMMENDED AC OPERATING CONDITIONS
(Ta=0to +70C, Vee=5V110%, Vss=0V) 1010
Parameter Symbot | IMB025612 !, HM30256-15_| MMS0ZS6-20 | |\ 1 e
min . max i mm min i max
Random Read or Write Cycle Time e 220 . 260 a0 | ns !
Read-Write Cycle Time } fRwC 265 C3N 390 : } Tns |
RAS to CAS Delay Time oo B . 60, 25 | 5| 8 . 1w ns i
Access Time from RAS fRAC - 120 151 200 ns T
“Access Time from CAS foac 60 75 100 ns
Output Buffer Turn-uff Delay lory - 30 40 ]I 50 ns 5
Transition Time (Rise and Fall) tr 3 50 3 “__-;'1—!) - 23_ i S50 ns o ’
RAS Precharge Time T tzr B o 120 ns -
"RAS Pulse Width tas 120 | 10000 | 150 | 10000 | 200 [1wovo s
ETS‘ Hold Time T b 60 75 oo | ns )
CAS Hold Time fosH ﬁh i 200 | __»__"_n.\'_—_ B
TAS Pulse Width - foas o0 |75 | 10000 | 100 [ 30000 [ ns )
‘CAS to RAS Precharge Time fcar 1] o 10 e 10 )
Row Address Set-up Time T T hasa 1 i} ’ v - T
Row Address Hald Time RAH 15 15 20 ns | )
Column AddresAs_lgt_-t_J;:‘u_'l:ime fasc 0 - 0 T 0 e ns
Column Address 1old Time AR 20 » 2; 30 ns
Column Address Hold Time referenced to R RAS tax BU -;_:--m 100 130 ns T
Read Command Set-up TImL fRes 0‘_& ¢ _(»)m i s
Read Command Hold Time referenced to CAS Ren Q 0 0 - ns
Write Command Set-up Time #wes 0 - ] 0 + ns 8
Write Command Hold Time ecn 20 15 55 ¢ s
Write Command Hold Time referenced to RAS SeR 0 "“-1120 5 ns
Write Command Pulse Width e e 40 45 s
Write Command to RAS Lead Time e, T 45 ns
Wrile Command to CAS Lead Time fewy. 41 - 45 : -1 e T
[ata-in Set-up Time fos i i) - _0_ : o
Data-in Hold Time i 4 45 ' s
Data-in Hold Time referenced to RAS T " toun we | 120 155 s
RAS to WE Delay e mwn | 120 150 200 1o
CAS to WE Delay_ Lwn | 6D 75 100 s
Page Mode Read o'r er(e Cyclc v e 120 R L 1_4:': 190 ns o
Page Mode Read Modlf\ Wrile Cycle leew 165 bo19s 250 ns .
CAS Precharge Time, Page Cycle i ter o] e | -] we s
"Read Command Hold Time referenced ta RAS | g | 10 I T e T
Refresh Period tREF 4 94 4 ms T
Cﬂ-gbct -up Time o TThse | T 10 I ns !
CAS Hold Time (CAS before RAS Refresh) | 120 Tse T 200 s
RAS Precharge to (TR_S___Hnld Time re T _I—“_ o 0 _:_ oo
S HITACHI
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Notes

1.
2.

AC measurements assume 7= Sns.

Assumes that fpep S IRep (max). If tgep is greater
than the maximum recommended value shown in this
table, £7 4 exceeds the value shown.

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

Assumes that tg~n 2 tgcp (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 ¥y; (max) are reference levels for
measuring timing of input signals. Also, transition
times are measured between Vg and Vyy .

Operation with the fgcp (max) limit insures that
tp 4 (Max) can be met, 1o (max) is specified as a

HM 50256 Series

twes, fcwp and g wp are not restrictive operating
parameters.

They are included in the data sheet as electrical
characteristics only; if #yog 2t wes (min), the cycle
is an early write cycle and the data output pin will
remain open circuit (high impedance) throughout the
entire cycle; if tewp 2 towp (min) and trwpD 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.

9. These parameters are referenced to CAY leading edge

in early write cycles and to WE leading edge in delayed
write or read-modify-write cycles.

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

At least, B CAS before RAS refesh cycles are required
before using internal refresh counter.

reference point only; if tgeop is greater than the
specified fgop (Max) limit, access time is controlled
exciusively by Icac. 11.
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HM 50256 Series

¢ WRITE CYCLE
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HM 50258 Seriea

®RAS ONLY REFRESH CYCLE
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HM 50256 Series

@COUNTER TEST
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