HM50257 Series

262144-word X 1-bit Dynamic Random Access Memory

B FEATURES

@ Industry 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 |/0O 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

® ORDERING INFORMATION

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

EPIN ARRANGEMENT
® HM50257P Series ® HM50257CP Series ®HMB502572P Series

Din As Vss CAS

o/
A-E 16 vas /;‘?‘?ﬁ
D-..E 15 | A8
WEE 14{Dowt  WE E 4 16 JDnul
s 1] 3]s ms s
NC c 5 u[ne
A'E EM a s 130] s
"E E]" a7 12] A
. E 2 Bottom View
e E 9 |ar x 9 101
A Ve A As
(Top View) (Top View)

@ HITACHI

HMS0257P Series

(DP-16B)

HMS0257CP Series

-

(CP-18)

HMS50257ZP Series

(ZP-16)

Aoc~A, |Address Inputs

TAS Column Address Strobe
Din Data In

Dout Data Out

RAS Row Address Strobe
WE Read /Write Input

Vee Power (+5V)

Vss Ground

Ae~A; Refresh Address Inputs
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HM50257 Series
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B ABSOLUTE MAXIMUM RATINGS

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

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

Storage temperature . .. .. ...........c--= 55°C to +125°C

Short circuit outputcurrent . .. ... ... ... ......... S0mA

Power dissipation . ... ...... ... .. ... i, 1w

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 Vi 2.4 — 6.5 v 1
Input Low Voltage Vie —-1.0 — 0.8 v 1

Note 1) Al voltages referenced to Vs

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

Parameter Symbol HAM50257~12 HP450257—15 H.M.’:0257-20 Uit | Notes
min max min max min max
Operating Current (RAS, CAS Cycling: tac=min) Icc — 83 — 70 - 55 mA 1
Stand by Current (RAS = V,u, Dout = High Impedance) Icca — 4.5 - 4.5 — 4.5 mA
Refresh Current (RAS only Refresh, txc=min) Iccs — 62 - 53 - 42 mA
Standby Current (RAS=Vix, Dout Enable) Iccs — 10 - 10 - 10 | mA 1
Refresh Current (CAS before RAS Refresh, txc=min) Teca — 69 — 58 — 45 mA
Nibble Mode Supply Current (RAS= Vi, CAS Cycling, tvc=min) Iics - 57 - 48 - 37 mA
Input leakage (0< Vin <7V) 1, -10 10 -10 10 —10 10 HA
Output leakage (0< V.., <7V, Dout = Disable? Iio —-10 10 —10 10 - 10 10 HA
Output levels High (L= —5mA) Vou 2.4 Vee 2.4 Vee 2.4 Ve \4
Output levels Low (f...=4.2mA) Voo 0 0.4 0 0.4 0 0.4 \

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 — 5 1
Input Capacitance —
Clocks Ci2 — 7 pF 1, 2
Output Capacitance Data-Out G - 7 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‘O to +70C Vcc—5V+10%, Vss=0V) D10 1D

" © HM502 HMS50257-15 | HMS50257-20
Parameter ¢ Symbol - ——- T = Unit | Notes
o o L ) 1 min | max min min | max
Random Rt‘dd or \\rl!e 3 B tre 260 330 ns
Read Wne Cocle Tme | o T T | -
RAS to CAS Delay Time ”47&9 n i 25 L 601 25 | 75 30 100 ns 7
Acce%s Time from R I fRa ! s 120 150 - 200 ns 2,3
Access Time from CAS R 75 100 ns | 3.4
Output Buffer Turn-off Dela) N ]l [“r-'—-——r- B _]_ 30 - 40 - 50 ns 5
TrdnsllltgLHpe (Rice and Fall 71 ' e N __S zrﬂ) 3 50 3 B S50 L _ns E:
RAS Precharge Time o 7$ 204} 100 |20 ns
Pulse Width U tkas i 120 1 10000 150 10000 200 10000 ns o
Hold Time Ctesn |60 75 100 s
fold Time ot 10 150 200 T ns
dise Widwe T e o 60110000 75 10000 | 100 10000 | ns D
/ Precharge Time terr [ ] 10 - ns
7Rb\\' Address Set-up Time : ! TV - 0 ) 0 - ns T
TRow A } tean | Bk 20 ns
S I N S
botow 30 ns
U-)Vlrlinv{n \(151[(7 H()ld Tlmewlﬁﬁirremed to R—\ﬁiiii;ib:—:— T 130 o ns
Read Command Set-up Time thes 0 ns
Reda_(.;r:mnn;lg ﬁ()!d ?Eg referenced to CAS | Irew 0 0 0 ns
“Write Command Set-up Time T l s 0 0 0 ns 8
\\m( anmand Hold Time T ;4 45 T 55 ns
Write Command Hold Time referenced o RA\ 1 hiox : 100 - 120 155 - ns
“Rrite Command Pulse Width I e a0 15 55 -] ns
7\£|71e Lul})mdn(j”i[{ir\ Lde Tlme - i;, 7,77,&:,'”, _ 77747(); [ » -175%7 1 55 ns i
\\rltn anmdnd to CAS Lead Tlme tin 40 45 [ 55 ns
Ddld n \ei up V'I‘lme-_“_ o B me 7(7)77¢m 0 - 0 | ns T
Datan Hold Time - ) [t | 40 s 55 s | 89
Data-in Hold Time referenced to RAS |tk 100 120 155 ns
i T e 120 T s0 | | 200 s
y o Ctewn |60 75 100 ns 8
d Command Hold VTTr;emrefer - e ' T . 1o i0 ns o
terr ‘ ) 1 4 - 4 ms
T T w10 "ﬁ]r’ 10 - 10 ns
Hold Time (CAS before RAS Refresh) Yotenw 120 BT - 200 ns
RAS Precharge to CAS Hold Time - tkee o0 0 0 ns
“Nibble Mode \ccexs ’I me o 2% I 25 - 25 - 35 ns
Nibble Mode RAS Cycle Time ke 390 460 ~ T 590 ns
Nibble Mode RAS Pulse Width S 290 350 460 | ns
Nibble Mode Cycle Time o T 55 60 80 "1 ws
Nibble Mode € 7T’rzchdrgef1‘1m:~ faer 020 25 35 ns
Nibble Mode CAS Pulse Width R s 1 s
T Tt e - {to be continued )
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HM50257 Series

HAM5025712 | HM50257-20
Parameter Svimbol T + - Unit | Notes
. | min max mm max min [ max
Nibble Mode RAS Hold Time awn 0 5 55 | ns
Nibble Mode CAS to WE Delay B T s 20 2 35 ns
Nibble Mode Write Command to CAS Lead Time I otewrn 200 RS 35 ns
and 1 a e e S
Nibble Mode Write Command to .. fead Tmui e P ;l_l) : B 35 - ns
Nibble Mode Write Cunnnal}q Pulse _\}‘\_dl_h______ i 20 . 23‘_ 35 ns
Nibble Mode Read Write Cycle ,vl,-'ﬂ’ﬁ',,,, - king V5 ) H 1] 'L 120 - ns
Nibble Mode Read Write CAS Pulse Width _ haas 45 S . S - ns
Notes .
1. AC measurements assume /7 = 5ns. twes, tcwp and tpwp are not restrictive operating
2. Assumes that tpcp < frRep (max). If tpep is greater parameters.
than the maximum recommended value shown in this They are included in the data sheet as electrical
table, IR 4 ¢ exceeds the value shown. characteristics only; if fywcs 2 twces (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 trep 2 IRCD (Max). entire cycle; if fcyp 2 fcwp (min) and tryp 2
5. torFr (max) defines the time at which the output trwp (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. Vi (min) and Vj; (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 Vjyand Vy; . These parameters are referenced to CAS leading edge
7. Operation with the fgcp (max) limit insures that in early write cycles and to WE leading edge in delayed

trAC (max) can be met, fpcp (max) is specified as a

write or read-modify-write cycles.

reference point only; if rgcp is greater than the 10. An initial pause of 100us is required after power-up
specified frcp (max) limit, access time is controlled then excute at least 8 initialization cycles.
exclusively by tcac. 11. At least, 8 CAS before RAS refresh cycle are required

HETIMING WAVEFORMS
®READ CYCLE

before using internal refresh counter.
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HMS50257 Series

®WRITE CYCLE
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® RAS ONLY REFRESH CYCLE

HM50257 Series
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®HIDDEN REFRESH CYCLE

Notes: *1.////: Don't care
*2. Refresh Address A0-A7(AX0-AX7)
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@ CAS BEFORE RAS REFRESH CYCLE
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HM50257 Series

® COUNTER TEST
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Notes) *1.[Z74: Don't care
*2. Dotted Line Means Read Cycle.

o NIBBLE MODE READ CYCLE
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HM50257 Series

®NIBBLE MODE WRITE CYCLE
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@ NIBBLE MODE READ MODIFY WRITE CYCLE
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Notes) *1.[7/A: Don't care
*2. tawp 2 trwp (min)

tcwp = tcwp (min)
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