HMS50257-12,HMS0257-15,
HMS50257-20,HMS50257P-12,
HMS50257P-15,HMS0257P-20

262144-word X 1-bit Dynamic Random Access Memory

M FEATURES

® Industry standard 16-pin DIP

Single 5V (+10%)

On chip substrate bias generator

Low Power: 350mW active, 20mW standby

High speed: Access Time 120ns/150ns/200ns {(max.)

Common 1/0 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
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Bl ABSOLUTE MAXIMUM RATINGS

Voltage on any pin relativetoVgg .. ............ -1V to +7V
Operating temperature, Ta (Ambient) . . . . ...... 0°C to +70°C
Storage temperature .. ........... (Cerdip) -65°C to +150°C

{Plastic DIP) -55°C to +125°C
Power dissipation . ... ........... ... ¢t 1w
Short circuit outputcurrent . .. .. ................ 50mA

HM50257 Series

(DG-16B)

HM50257F Series

(DP-16A)

H PIN ARRANGEMENT
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Il 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 A t
Input High Voltage Vi 2.4 - 6.5 v L
Input Low Voltage Vi —1.0 - 0.8 v L

Note 1) All voltages referenced to Vss.
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EDC ELECTRICAL CHARACTERISTICS (Ta=0 to +70°C, Vcc=5Vt10%, Vss=0V)

HM50257-12, HM50257-15, HM50257-20

HM50257P-12, HM50257P-15, HM50257P-20

HM50257-12 HM50257-15 HM50257-20 N
Parameter Symbol - - - Unit | Notes
min max min max min max
Operating Current {RAS, CAS Cycling: trc=min) Icc, — 83 — 70 — 55 mA 1
Stand by Current (RAS = V4, Dout=High Impedance) Icc: — 4.5 — 4.5 — 4.5 mA
Refresh Current (RAS only Refresh, tzc=min) Iccs - 62 — 53 — 42 mA
Standby Current (RAS=V,y, Dout Enable) Iecs — 10 — 10 — 10 mA 1
Refresh Current (CAS before RAS Refresh, {zc=min) Iccs — 69 — 58 — 45 mA
Input leakage (0< Vou <7V) Iis —10 10 —10 10 —10 10 HA
Output leakage (0< Vo, <7V) Io —10 10 -10 10 —10 10 HA
Output levels High (Jou=—5mA) Vou 2.4 Vee 2.4 Vee 2.4 Vee \
Output levels Low (In:=4.2mA) Vou 0 0.4 0 0.4 0 0.4 v
Notes) 1. Jec depends on output loading condition when the device is selected Jc. max, is specified at the output open condition.
BMCAPACITANCE (Vec=5V+10%, Ta=25°C)
Parameter Symbol typ max Unit Notes
Input Capacitance Address, Data-In Cn - 5 oF 1
Clocks, Data-Out Ci — 7 1, 2

i

Notes)

1.
2. CAS=V4 to disable Dout.

Capacitance measured with Boonton Meter or effective capacitance measuring method.

BMELECTRICAL CHARACTERISTICS AND RECOMMENDED AC OPERATING CONDITIONS
(Ta=0 to +70°C, Vec=5V+10%, Vss—=0QV) 1010

HM50257/P-12 | HM50257/P-15 | HM50257/P-20
Parameter Symbol - - - Unit | Notes
min max min max min max

Access Time from RAS tasc — 120 | - 150 | — 200 ns | 2,3
Access Time from CAS teac - 60 | — 5| = 100 | ns | 3.4
Output Buffer Turn-off Delay torr — 30 - 40 — 50 ns 5
Transition Time (Rise and Fall) tr 3 50 3 50 3 50 ns 6
Random Read or Write Cycle Time tre 220 — 260 — 330 — ns
RAS Precharge Time tap 90 — | 100 — | 120 — | ns
RAS Pulse Width tras 120 [ 10000 | 150 | 10000 | 200 | 10000 ns
RAS Pulse Width tcas 60 | 10000 75 10000 { 100 | 10000 ns
RAS to CAS Delay Time taco 25 60 | 25 75 | 30 100 | s 7
RAS Hold Time trsn 60 -7 — | 100 —~ | ns
CAS Hold Time tesn 120 = | 150 — | 200 — | ns
CAS to RAS Precharge Time terp 10 - 10 — 10 — ns
Row Address Set-up Time tasr 0 - 0 — 0 — ns
Row Address Hold Time tran 15 — 1% — 20 — ns
Column Address Set-up Time tasc 0 — 0 — 0 - ns
Column Address Hold Time tcan 20 — 25 — 30 — ns
Column Address Hold Time referenced to RAS tar 80 — 100 — | 130 — ns
WE Command Set-up Time twes 0 — 0 — 0 — ns 8
Write Command Hold Time twew 40 — 45 — 55 — ns
Write Command Hold Time referenced to RAS twer 100 120 — 155 ns
Write Command Pulse Width twp 40 - 45 — 55 — ns
Write Command to RAS Lead Time Eawi 40 — 45 — 55 — ns
Write Command to CAS Lead Time towe 40 — 45 — 55 — ns
Data-in Set-up Time tps 0 — 0 — 0 — ns 9
Data-in Hold Time tog 40 — 45 — 55 — ns 8,9
Data-in Hold Time referenced to RAS tour 100 — 120 — 155 — ns
Read Command Set-up Time trcs 0 — 0 — 1] — ns
Read Command Hold Time referenced to CAS tren 0 — 0 — 0 — ns
Read Command Hold Time referenced to RAS triu 10 — 10 — i 10 — ns
Refresh Period trer — 4] - i - 4| ms
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(to be continued )
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HM50257-12, HM50257-15, HM50257-20
HM50257P-12, HM50257P-15, HM50257P-20

HM50257/P-12 | HM50257/P-15 | HM50257/P-20
Parameter Symbol - - - Unit | Notes
min max min max min max
Read-Write Cycle Time trwe 265 — | 310 — | 390 — ns
CAS 10 WE Delay town 60 —{ 75 — | 100 —| ns 8
RAS to WE Delay taws | 120 — [ 150 — | 200 — | ns
CAS Precharge Time tepn 50 — 60 - 80 — ns
CAS Setup Time tcsk 10 — 10 — 10 — ns
CAS Hold Time(CAS before RAS Refresh) tcun 120 — | 150 — | 200 — | ns
RAS Precharge to CAS Hold Time trrc 0 — 0 — 0 — ns
Notes
1. AC measurements assume {7 = 5ns. 8. twcs, tcwp and g wp are not restrictive operating
2. Assumes that trcp £ trep (max). If tpep is greater parameters.
than the maximum recommended value shown in this They are included in the data sheet as electrical
table, tg 4 exceeds the value shown. characteristics only; if tweg 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 tgeop 2 IRCD (max). entire cycle; if tcwp 2 towp (min) and tgwp 2
5. torr (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. Vyy (min) and Vjy; (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 Vg and Vyp. 9. These parameters are referenced to TAS leading edge
7. Operation with the tgep (max) limit insures that in early write cycles and to WE leading edge in delayed
tr4c (max) can be met, frcp (max) is specified as a write or read-modify-write qycles. .
reference point only; if tgep is greater than the 10. An initial pause of 100us is required after power-up
specified tpcp (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

M TIMING WAVEFORMS
®READ CYCLE
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before using internal refresh counter.
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HM50257-12, HM50257-15. HM50257-20
HM50257P-12, HM50257P-15, HM50257P-20

® WRITE CYCLE
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HM50257-12, HM50257-15, HM50257-20

HM50257P-12, HM50257P-15, HM50257P-20

® RAS ONLY REFRESH CYCLE
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HM50257-12, HM50257-15, HM50257-20

HM50257P-12, HM50257P-15, HM50257P-20
® COUNTER TEST

(REFRESH) (READ/WRITE} /

Address >< >< 4 )><
(A8) X p

WRITE

B NIBBLE MODE CHARACTERISTICS (Ta=0 to +70°C, Vcc~5V1+10%, Vss=0V)

HM50257/P-12 HM50257/P-15 HM50257/P-20 .
Parameter Symbol - - - Unit

min max min max min max
Nibble Mode Supply Current Iecs - 57 - 48 - 37 mA
Nibble Mode Access Time tnac - 25 - 25 - 35 ns
Nibble Mode RAS Cycle Time INRC 390 - 460 - 590 -~ ns
Nibble Mode RAS Pulse Width iNRA 290 - 350 - 460 - ns
Nibble Mode Cycle Time inc 55 — 60 - 80 - ns
Nibble Mode CAS Precharge Time tnee 20 — 25 - 35 — ns
Nibble Mode CAS Pulse Width ea 25 - 25 - 35 - ns
Nibble Mode RAS Hold Time RSH 40 — 45 — 55 - ns
Nibble Mode CAS to WE Delay ewp 20 - 25 - 35 - ns
Nibble Mode Write Command to CAS Lead Time tvewe 20 - 25 - 35 - ns
Nibble Mode Write Command to RAS Lead Time INRWL 40 - 45 - 35 - ns
Nibble Mode Write Command Pulse Widt Nwp 20 - 25 - 35 - ns

o NIBBLE MODE READ CYCLE
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HM50257-12, HM50257-15, HM50257-20

HM50257P-12, HM50257P-15, HM50257P-20
o NIBBLE MODE WRITE CYCLE
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