HM4864ACG-12,HM4864ACG-15,
HM4864ACG-20

65536-word x 1-bit Dynamic Random Access Memory
W FEATURES

® 18-pin Leadless Chip Carrier

Single 5V (+10%)

On chip substrate bias generator

Low Power: 250mW active, 18mW standby

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

Common 1/0O capability using early write operation ’Q
Page mode capability 7’
Output data controlled by CAS

TTL compatible
128 refresh cycles/2ms
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H RECOMMENDED DC OPERATING CONDITIONS (Ta=0 to 70°C)

Parameter Symbol min. typ. max. Unit Notes
Supply Volitage Vee 4.5 5.0 5.5 v 1
Input High Voltage Viu 2.4 — 6.5 v 1
Input Low Voltage Vie —-1.0 - 0.8 v 1

Notes : 1. All voltages referenced to V.
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B DC ELECTRICAL CHARACTERISTICS (Ta=0 to 70°C, Vec =5V £10%, Vss=0V)

HM4864ACG-12, HM4864ACG-15, HM4864ACG-20

Parameter Symb})l HM‘WACG'IZ HM.4864ACG'15 HM.JB“ACG'ZO Unit | Notes
min max | min max | min ma x
Operating Current(RAS,CAS Cycling:txc=min) Icer — 55 - 50 - 44 mA 1,2
Standby Cnrrent{RAS = V,y,Dout=High Impedance) Icea — 3.5 — 3.5 — 3.5 mA
Refresh Current{RAS Cycling, CAS = Viy, t xc—min) Ices — 42 — 38 — 33 mA 2
Standby Current(RAS = V,4,Dout Enable) Tccs - 5.5 — 5.5 = 5.5 mA 1
Page Mode Current(RAS~V,,,CAS Cycling;tpc=min) Tccs —_ 38 - 35 -_ 31 mA 1,2
Input Leakage(0<V,..<6.5V) It —10 10 —10 10 —10 10 HA
Output Leakage(Dout is disabled,0<V...<5.5V) Iio -10 10 -10 10 —10 10 2A
Output Levels High(I,..~—5mA) Vou 2.4 Vee | 2.4 Vee | 2.4 Vee v
Output Levels Low(l,..—4.2mA) Vor 0 0.4 0 0.4 0 0.4 v
Notes) 1. Jfcc depends on output loading condition when the device is selected, /.- max. is specified at the output open condition.
2. Current depends on cycle rate: maximum current is measured at the fastest cycle rate.
8 CAPACITANCE (Vcc=5V+10%, Ta=25°C)
Item Symbol typ max Unit Notes
Ao~A;, Din Cint — 5 pF 1
Input Capacitance —_—
RAS, CAS, WE Cinz - 10 pF 1
Output Capacitance Dout Cout — 7 pF 1, 2
Notes) 1. Capacitance measured with Boonton Meter or effective capacitance measuring method.
2, CAS =V, to disable Dout.
B ELECTRICAL CHARACTERISTICS AND RECOMMENDED AC OPERATING CONDITIONS
(Ta=0 to 70°C, Vec=5V£10%, Vss=0V)
Parameter Symbol HM?SGM\CG -12 HMf854ACG -15 HM'4864ACG -20 Unit Notes
min max min max min max
Access Time From RAS trac - 120 - 150 - 200 ns 2.3
Access Time From CAS tcac — 60 - 75 — 100 ns 3.4
Qutput Buffer Turn-off Delay [ — 35 = 40 - 50 ns 5
Transition Time (Rise and Fall) tr 3 35 3 35 3 50 ns 6
Random Read or Write Cycle Time tac 220 — 260 - 330 — ns
RAS Precharge Time tre 90 — 100 — 120 - ns
RAS Pulse Width tras 120 10000 150 | 10000 200 | 10000 ns
CAS Pulse Width teas 60 | 10000 75 | 10000 100 | 10000 ns
RAS to CAS Delay Time trco 25 60 25 75 30 100 ns 7
RAS Hold Time Lasu 60 - 75 = 100 — ns
CAS Hold Time tesu 120 - 150 - 200 - ns
CAS to RAS Precharge Time tcre -10 — —10 - —10 - ns
Row Address Set-up Time tase 0 - 9 - 0 -~ ns
Row Address Hold Time Lran 15 — 15 - 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 C d Hold Time twen 40 - 45 - 55 - ns
Write Command Hold Time Referenced to RAS twer 100 — 120 - 155 - ns
Write Command Pulse Width twe 40 — 45 - 85 - ns
Write C d to RAS Lead Time tawe 40 - 45 - 55 — ns
Write Command to CAS Lead Time towe 40 - 45 - 55 - ns
Data-in_Set-up Time tos 0 — 0 - 0 - ns 9
Data-in Hold Time ton 40 - 45 - 55 - ns 9
Data-in_Hold Time Referenced to RAS tonr 100 - 120 — 155 - ns
Read Command Set-up Time tacs 0 - 0 - [ - ns
Read Command Hold Time Referenced to CAS tren 0 - 0 - 0 - ns
Read Command Hold Time Referenced to RAS Lann 10 - 10 - 10 - ns
Refresh Period taer — 2 — 2 - 2 ms
Read-Write Cycle Time trwe 245 — 280 - 345 - ns
CAS to WE Delay tewp 40 - 45 - 55 - ns 8
RAS to WE Delay tawp 100 - 120 - 155 - ns
Page Mode Cycle Time tec 120 — 145 - 190 - ns
CAS Precharge Time (for Page-mode Cycle Only) tep 50 — 60 — 80 - ns
CAS Precharge Time tcen 30 - 35 - 45 - ns
RAT Precharge to CAS Hold Time trrc 0 — 0 — 0 — ns
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HM4864ACG-12, HM4864ACG-15, HM4864ACG-20

Notes

1.
2,

AC measurements assume f7 = 5Sns.

Assumes that tpcop < frop (max). If tgcp is greater
than the maximum recommended value shown in this
table, Zg 4 exceeds the value shown.

Measured with a load circuit equivalent to 2TTL loads
and 100pF.

Assumes that fgcp 2 tg cp (max).

topF (max) defines the time at which the output
achieves the open circuit condition and is not refer-
ence to output voltage levels.

Vigg (min) and V7 (max) are reference levels for
measuring timing of input signals. Also, transition
times are measured between Vyzyand V.

Operation with the fgpcp (max) Limit insures that
tR 4 C (max) can be met, frcp (max) is specified as a
reference point only, if fgcp is greater than the

-specified trcp (max) limit, then access time is

controlled exclusively by tc 4.

B TIMING WAVEFORMS
®READ CYCLE

8.

10.

twes, tocwp and tgwp are not restrictive operating
parameters,

They are included in the data sheet is electrical
characteristics only; if fycg 2 twces (min), the cycle
is an early write cycle and the data output pin will
b { in o it (high i d ) throughout the
entire cycle; if towp 2 towp (min) and IRWD 2
trwp (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.

There par s are referenced to CAS leading edge
in early write cycles and to WE leading edge is delayed
write or read-modify-write cycles.

An initial pause of 100us is required after power-up
followed by a minimum of 8 initialization cycles.
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® READ-WRITE/READ-MODIFY-WRITE CYCLE
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HM4864ACG-12, HM4864ACG-15, HM4864ACG-20

®PAGE MODE WRITE CYCLE
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