HM50464 Series

65536-word x 4-bit Dynamic Random Access Memory

s FEATURES ,

® Page mode capability HMS50464P Series

® Single 5V (£10%)

® On chip substrate bias generator

® Low power: 350 mW active, 20 mW standby

@ High speed: Access Time 120ns/150ns/200ns

® OQutput data controlled by CAS or OF

® TTL compatible

® 256 refreshcycles . .. ...... 4ms (DP-18B)
® 3 variations of refresh . .. ... RAS only refresh HMS50464CP Series

CAS before RAS refresh
Hidden refresh

® ORDERING INFORMATION 0

Type No. Access Time Package
HMS50464P-12 120ns
HM50464P-15 150ns bt (CP-18)
HMS50464P-20 200ns
HM50464CP-12 120ns ® PIN ARRANGEMENT
HMS50464CP-15 150ns 18 pin PLCC ® HM50464P Series
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HM504 64 Series

® ABSOLUTE MAXIMUM RATINGS

Item Symbol Rating Unit
Voltage on any pin relative to Vgg Vr -1to +7 v
Supply Voltage relative to Vg Vee —1to +7 \'
Operating Temperature (Ambient) Topr 0Oto +70 °C
Storage Temperature (Ambient) Tstg —55 to +125 °c
Power Dissipation Pr 1.0 w
Short Circuit Qutput Current Tout 50 mA

s RECOMMENDED DC OPERATING CONDITION (T2 =0 to +70°C)

Parameter Symbol min. typ. max. unit
Supply Voltage Vee 4.5 5.0 5.5 v
Input High Voltage Viy 24 - 6.5 v
Input Low Voltage Vi -1.0 — 0.8 \4

Note) All voltage referenced to Vgg.
® DC ELECTRICAL CHARACTERISTICS (Vcc =5V +10%, Vss =0V, Ta=0to +70°C)

HMS50464-12 HMS50464-15 HM50464-20 .
Parameter Symbot - . - Unit | Note
min. max. min. max. min. max.
Operating Current (fgc = min.) Iccy - 83 - 70 - 55 mA | 1
Standby Current (RAS = V. Dout = Disable) Icca - 45 - 45 - 45 | mA
Refresh Current (RAS only refresh, rgc = min.) Icca - 62 = 53 - 42 mA
Standby Current (RAS = V. Dout = Enable) lecs - 10 - 10 - 10 mA | 1
Refresh Current (CAS before RAS refresh, 1o = min.) Icce - 69 - 58 - 45 mA | 1
Operating Current (Page mode, 1 pc = min.) Iecr — 57 - 48 — 37 mA 1
Input Leakage Current (0 < Vin < 7V) It -10 10 -10 10 -10 10 BA
Output Leakage Current (0 < Vour < 7V, Dout = Disable) | /; o -10 10 -10 10 -10 10 uA
Output High Voltage (four = —5 mA) Vou 24 Vee 24 Vee 24 Vee v
Qutput Low Voltage (Jour = 4.2 mA) VoL 0 04 0 04 0 04 v
Note) 1. /¢ depends on output loading condition when the device is selected, /o max. is specified at the output open
condition.
® CAPACITANCE (Voe = 5V £10%, Ta = 25°C)
Parameter Symbol typ. max. Unit Note
Input Capacitance Address o ~ 5 PF !
put ep RAS,CAS.WE,OF | cn - 10 PF 1
Output Capacitance Data In/Data Out Cljo — 10 pF 1,2

Notes) 1. Capacitance measured with Boonton Meter or effective capacitance measuring method.
2. CAS = ¥V to disable Dout.

8 ELECTRICAL CHARACTERISTICS AND RECOMMENDED AC OPERATING CONDITIONS
(Vce =5V £10%, Vss =0V, Ta = 0 to +70°C)

HM50464-12 HMS50464-15 HM50464-20 X
Parameter Symbol - - - Unit [Note
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
Output Buffer Turn-off Delay referenced 1o CAS 1OFF1 - 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 tRC 220 - 260 - 330 - ns
RAS Precharge Time ] IRP 90 - 100 - 120 - ns
RAS Pulse Width (RAS 120 10000 150 10000 200 10000 | ns
CAS Pulse Width tcas 60 | 10000 75 | 10000 | 100 | 10000 | ns
RAS to CAS Delay Time tRCD 25 60 25 75 30 100 | ns 7
RAS Hold Time IRSH 60 - 75 — 100 - ns
CAS Hold Time (CSH 120 - 150 - 200 - ns
CAS to RAS Precharge Time tCRP 10 . 10 - 10 - ns
Row Address Set-up Time tASR 0 - 0 - 0 - ns
Row Address Hold Time IRAH 15 - 15 - 20 - ns
(to be continued)
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HMS504 64 Series

Parameter Symbol HM30464.12 HMSW'S HMS0464-20 | ynit [Note
min. max. min, max. min. max.
Column Address Set-up Time tASC 0 0 - 0 - ns
Column Address Hold Time tCAH 20 25 - 30 - ns
Cdlumn Address Hold Time referenced to RAS tAR 80 100 - 130 - ns
Write Command Setup Time twes Q 0 - 0 - ns | 8
Write Command Hold Time tWCH 40 45 - $$ - ns
Write C d 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 tRWL 40 45 - 5 - ns
Write Command to CAS Lead Time towl 40 45 - s - ns
Data-in Set-up Time tps 0 0 - 0 - n |9
Data-in Hold Time 1D 40 4s - 5$ = ns | 9
Data-in Hold Time referenced to RAS IDHR 100 120 - 158 - ns
Read Command Setup Time tRCS 0 0 - 0 - ns
Read C d Hold Time ref: d to CAS IRCH 0 0 - 0 - ns
Read C: d Hold Time ref d to RAS LRRH 10 10 - 10 - ns
Refresh Period REF - - 4 - 4 ms
Read-Write Cycle Time tRWC 308 360 - 450 - ns
“TAS to WE Delay Time tewp | 100 128 z 160 = ns | 8
"KAS to WE Delay Time tRwp | 160 200 = 260 - ns | 8
CAS Precharge Time tCPN $0 60 - 80 - ns
‘CAS Set-up Time (CAS before RAS refresh) tCSR 10 10 - 10 - ns
TAS Hold Time (CAS before RAS refresh) tCHR | 120 150 - 7200 - ™
KAS Precharge to TAS Hold Time tRPC 0 0 - 0 - ns
‘Access Time from OF, t0AC = 30 = 35 = 45 ns
Output Buffer TurnofT Delay referenced to OF tOFF2 - 30 - 40 - 50 ns
“OF to Data-in Delay Time toDpD 30 40 - ) - ns
OF Hold Time referenced to WE LOEH 25 30 - 40 - ns
Page Mode Cycle Time tpe 120 145 - 190 - ns
CAS Precharge Time (for Page-mode Cycle Only) tcp 50 60 - 80 - ns
CAS Read-modify-write Cycie Time (Page-mode) tPCM 205 245 - 310 - ns
Notes)
1. AC measurements assume 77 = Sns. 8. twcs. tcwp and tpwp are not restrictive operating
2. Assume that fpep S trep (max). If tRep is parameters. They are included in the data sheet as
greater than the maximum recommended value electrical characteristics only: if t s 2 1 s (min),
shown in this table, 15 4 exceeds the value shown. the cycle is an early write cycle ang the data out pin
3. Measured with a load circuit equivalent to 2TTL will remain open circuit (high i d ) through-
loads and 100pF. out the entire cycle; if tcwp 2 | tcwp (min) and
4. Assumes that tgp 2 tRCp (Max). trwp 2 tRwp (min), the cycle is a read/write and
5. torF (max) is defined as the time at which the the data output will contain data read from the
output achieves the open circuit condition and is not selected cell; if neither of the above sets of condi-
referenced to output voltage levels. tions is satisfied, the condition of the data out (at
6. Viy (min) and Vj; (max) are reference levels for access time) is indeterminate.
measuring timing of input signals. Also, transition 9. These parameters are referenced to CAS leading edge
times are measured between V' and Vy;. in early write cycles and to WE leading edge in
7. Operation with the tpcp (max) limit insures that delayed write or read-modify-write cycles.
tRAC (max) can be met, tpcop (Max) is specified as 10. An initial pause of 100 us is required after power-up
a reference point only, if tgcp is greater than the followed by a minimum of 8 initialization of cycles.
specified tpcp (max) limit, then access time is 11. Minimum of 8 CAS before RAS refresh is required
controlled exclusively be tc 4. before using internal refresh counter. _
12. In delayed write or read-modify-write cycles, OE
must disable output buffers prior to applying data to
the device.
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HM50464 Series

® TIMING WAVEFORMS
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HM504 64 Series

e DELAYED WRITE CYCLE
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e READ MODIFY WRITE CYCLE
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HMS50464 Series

e RAS ONLY REFRESH CYCLE
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HM50484 Series

o CTAS BEFORE RAS REFRESH CYCLE
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e PAGE MODE READ CYCLE
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HM50464 Series

e PAGE MODE WRITE CYCLE
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® PAGE MODE READ MODIFY WRITE CYCLE
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