HM50257 Series

262144-word X 1-bit Dynamic Random Access Memory

B FEATURES

® |ndustry standard 16-pin DIP, 18-pin PLCC, 16-Pin ZIP

® 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

Nibble mode capability

TTL compatible

256 refresh cycles . . . .. (4ms)

3 Variations of refresh: RAS only refresh, CAS before RAS
refresh, Hidden refresh

a ORDERING INFORMATION

Type No. Access Time Package
HMS0257P-12 120ns .
HM50257P-15 150ns ;‘:g mil 16 pin Plastic
HMS0257P-20 200ns
HMS02572P-12 120ms
HMS0257ZP-15 150ns 16 pin Plastic ZIP
HM50257ZP-20 200ns
HM50257CP-12 120ns
HMS0257CP-15 150ns 18 pin PLCC
HMS0257CP-20 200ns

EPIN ARRANGEMENT
e HM50257P Series ® HMS50257CP Series ®HMB50257ZP Series
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HMS50257P Series

(DP-16B)

HMS50257CP Series

>

(CP-18)

HMS50257ZP Series

(ZP-16)
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Column Address Strobe

Din Data In
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WE Read /Write Input
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Ao~A, |Refresh Address Inputs
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HM50257 Series
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H ABSOLUTE MAXIMUM RATINGS

Voltage on any pinrelativetoVgs . .. ........... -1V to +7V

Operating temperature, Ta (Ambient) . . ... .. ... 0°C to +70°C

Storage temperature . .. ............ .- = 55°C to +1256°C

Short circuit outputcurrent . .. ... ... ... ... ... 50mA

Power dissipation . . ............. ... ... .o W

i RECOMMENDED DC OPERATING CONDITIONS (Ta=0 to +70°C)

Parameter Symbol min typ max Unit Note

Supply Voltage Vee 4.5 5.0 5.5 v 1
Input High Voltage Vix 2.4 — 6.5 A 1
Input Low Voltage Vi —-1.0 — 0.8 \4 1

Note 1) Al voltages referenced to Vss

BDC ELECTRICAL CHARACTERISTICS (Ta=0 to +70°C, Vec=5V+10%, Vss=0V)

HM50257-12 | HM50257-15 | HM50257-20
Parameter Symbeol - - - Unit | Notes
min max min max min max
Operating Current (RAS, CAS Cycling: tac=min) Iee, - 83 - 70 - 55 mA 1
Stand by Current (RAS = V,u, Dout = High Impedance) Icc: — 4.5 — 4.5 — 4.5 mA
Refresh Current (RAS only Refresh, tac=min) Iccy — 62 — 53 - 42 mA
Standby Current (RAS= V.4, Dout Enable) Iccs - 10 - 10 ~ 10 [ ma 1
Refresh Current (CAS before RAS Refresh, tac=min)| Jcco — 69 — 58 - 45 mA
Nibble Mode Supply Current (RAS= Vi1, CAS Cycling, txc =min) Iics - 57 - 48 - 37 mA
Input leakage (0< Vin <7V) I -10 10 -10 10 —10 10 HA
Qutput leakage (0< V.,, <7V, Dout = Disable! Io —-10 10 —-10 10 —-10 10 HA
Output levels High (li=—5mA) Vou 2.4 Vee 2.4 Vee 2.4 Vee \
Output levels Low ([,.,=4.2mA) Vou 0 0.4 0 0.4 0 0.4 A

Note) 1. Jcc depends on output loading condition when the device is selected. /cc max, is specified at the output open condition.
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HM50257 Series

BCAPACITANCE (Vec=5V+10%, Ta=25C)
Parameter Symbol typ max Unit Notes
Address, Data-In Cn — 1
Input Capacitance
Clocks Cr. — pF 1, 2
Output Capacitance Data-Qut G 1. 2

Notes! 1

Capacitance measured with Boonton Meter or effective capacitance measuring method.

2. CAS- V. to disable Dout.

WELECTRICAL CHARACTERISTICS AND RECOMMENDED AC OPERATING CONDITIONS

(Ta*() to +70C VCC“SV"’IO%‘ Vss=0V) D10 11

o T HMS50257 15 | HM50257-20
Parameter Unit | Notes
min max min max
d or \\me (,\ 260 330 ns
Read \\me )c]e VTlrr;e o 310 390 - ns N
"RAS to CAS Delay Time 60| 2 75| 30 | 100] s 7
“Access Time from RAS 2o | | ol 200 ns | 2.3
-\ccess T 1r;le7x;n1 Zﬁi - f 767 - 75 100 ns 3.4
QOutput Buffer ;i‘l;x; off Dela) 7 T 30 40 50 ns 5
Trdn%lll(ilLD'IfAe {Rice and }-dlll - il ' i L 775 :")() 3 50 3 } 50 LS E:
RAS Precharge Tme BRI W 100 R | 1S
R‘\‘S Pulse Width Utk i1200 1 10000 150 10000 200 10000 ns
'RAS Hald Time Cen |60 75 100 ns B
o Ctow 120 150 200 Ta |7
e dcn 60110000 75 {10000 | 100 10000 | ns -
I’rnchar;ze Time tern [ VI 10 10 - ns
T?;)\;rmdrresx Set-up Time i " [V B l)ﬁTii 0 0 - ns T
Row %ddrex\ Hold Time ) T tew ; NE B :715 ! 20 ns
(,(virumnr Addr Te‘”up Tlme T :\44 | 777(17 \k ‘77“ i 0 - ns
oo g id Tme T w W .
L“,l,u,m” \dflf j H()ﬁldﬁTlme ref(renced to R’}L,, Lak . "89 R ) 100 130 ns
Read Command Set-up Time thes 0 0 0 ns
Reagiitgrinrh;r\idi}i{:llg'l'xnw refen;er}cid 1o CAS Irem 1 ool 0 0 ns
Write Command Set-up Time s ; 0 0 0 ns 8
“Write Command Hold Time T 5| 55 ns
Write Lommand Hold Time referenced to RA\ Mok “ 100 120 155 - ns
TRrite Command Pulse Width for 0 15 55 ns
\\nte Lummdnd to RAS o 717;;-‘/ 74“7 15 55 ns T
7\\71}1 anmd d”m o 177;“/7 71 7?)7 T ;fg 0 35 ns o
bdld n Sei up ’f:me N . /1»; 7()7 T 0 - 0 I ns T
Datan Hold Time T W 1 s 55 ns | 8.9
Data-in Hold Time referenced to RAS Lt 100 120 155 ns
RAS to WE Delay T T e 120 150 200 s
7 : Delay ] o Cfewn |60 | 75 100 ns 8
Redd Lommandﬁ Hold TTr;eirefeanced to RAQ 7 fhwi ' ”107 7 ;1o i0 ns o
Refresh Period Irr T 4 ‘\ 4 4 ms
CAS Sewp Time T TTww o JIC ~ 1 w0 ns
"CAS Hold Time (CAS before RAS Refresh Ut 120 S50 1 200 ns
RA§ Precharge to C»\v\"Hnld :Tlme S i 0 0 0 ns
“Nibble Mode Access Time ' N 2 25 35 | ns
“Nibble Made RAS Cycle Time Ih 390 460 — 1 %0 ns
Nibble Mode RAS Pulse Width I 290 350 460 ns
Nibble Mode Cycle Time T 55 60 80 ns
Nibble Mode CAS Precharge Time oo 20 25 35 ns
.\'lbhlc \1<>de (,-\\ l’ul\( \\Idlh o I AVERY 25 25 35 ns
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HMS50257 Series

) HM50257.12 | HM50257-15 ¢ HM50257.20
Parameter Syimbol T + - - Unit | Notes
o _ I I'I‘lll} max mm . max nin max
Nibble Mode RAS Hold Time - YR 40 45 + 55 T ns
Nibble Mode CAS to WE Delay - T % 5 ns
Nibble Mode Write Command to CAS Lead Time *\ tewrn 200 25 35 ns
and | a e B S
Nibble Mode Write Command to RAS Lead Time ALY T 0 15 35 - ns
i S S AL LS N
Nibble Mode Write Cnmmar}(l Pulse Width N e 20 25 1 35 ns
Nibble Mode Read Write Cycle Time B [ 7 90 :L 120 ns
Nibble Mode Read Write CAS Ifu}se \\ldlh7 B Mean 15 '7 5N |7 - ns
Notes
1. AC measurements assume /7 = 5Sns. 8. twes, tcwp and IR wp are not restrictive operating
2. Assumes that fgrcp S trep (max). If tgep is greater parameters.
than the maximum recommended value shown in this They are included in the data sheet as electrical
table, Ig 4 C exceeds the value shown. characteristics only; if fycs 2 twes (min), the cycle
3. Measured with a load circuit equivalent to 2TTL loads is an early write cycle and the data output pin will
and 100pF. remain open circuit (high impedance) throughout the
4. Assumes that frcp 2 IRCp (Max). entire cycle; if tcwp 2 toewp (min) and tpyp 2
5. torr (max) defines the time at which the output frwp (min), the cycle is a read-write and the data
achieves the open circuit condition and output voltage output will contain data read from the selected cell; if
levels are not referred. neither of the above sets of conditions is satisfied the
6. Vyy (min) and V;; (max) are reference levels for condition of the data out (at access time) is indeter-
measuring timing of input signals. Also, transition minate. .
times are measured between ¥y and Vi . These parameters are referenced to CAS leading edge
7. Operation with the {gcp (max) limit insures that in early write cychs and thf leading edge in delayed
tr4c (max) can be met, rpp (max) is specified as a write or read-modify-write cycles.
reference point only; if rgep is greater than the 10. An initial pause of 100us is required after power-up
specified Igcp (max) limit, access time is controlled then excute at least 8 initialization cycles.
exclusively by fcac. 11. At least, 8 CAS before RAS refresh cycle are required

ETIMING WAVEFORMS
®READ CYCLE

before using internal refresh counter.

1re

Vin \ 1rAS
RAS K

Vi K. 7 I

fesu
treo tasy
fcar

Vin fcas ="t
CAS \\ /l
CAS

Vi K 4

lag
LASR
B tasc "
M
Vin 3
Row Column E(/

Address

Ve Address _ Address

J._‘&s.l tack

Vik
WE Y

Yie teac

torr
irac

Vou High impedance

Dot ot % Valid Daa
Note) : Don' t care

Hitachi America Ltd. » 2210 O'Toole Ave. * San Jose, CA 95131 e (408) 435-8300

363




HMS50257 Series

O WRITE CYCLE
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HM50257 Series

® RAS ONLY REFRESH CYCLE
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HM50257 Series.

® COUNTER TEST

T Reiresh Read Wrin/

oue ter tas

N

foan

o TN TR i YA,

1A5¢

MK Ihe
fho s
e IRRK
— Vin P S o - —
WF /*’\ /T
e mmmmem———mmm— e —— e = 4 R,
wWCs

Notes) *1.074 Don't care
*2. Dotted Line Means Read Cycle.

@ NIBBLE MODE READ CYCLE
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HM50257 Series

®NIBBLE MODE WRITE CYCLE
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