HM511000 Series

1048576-word x 1-bit CMOS Dynamic Random Access Memory

The Hitachi HM511000 Series is a CMOS dynamic RAM
organized 1,048,576-word x 1-bit. HM511000 has realized higher
density, higher performance and various functions by employing
1.3um CMOS process technology and some new CMOS circuit
design technologies. The HM511000, offers Page Mode as a high
speed access mode.

Multiplexed address input permits the HM511000 to be
packaged in standard 18-pin plastic DIP, CERDIP, 20-pin plastic
SOJ and 20-pin plastic ZIP.

FEATURES
High Speed: Access Time 100/120ns {max.)
Low Power : 300mW (active), 10mW (standby)
High speed page mode capability
512 refresh cycles . . . (8ms)
3 variations of refresh: RAS only refresh
CAS before RAS refresh
Hidden refresh

a ORDERING INFORMATION

Part No. Access Time Package
HM511000-10 100ns 300 mil 18 pin
HM511000-12 120ns CERDIP
HMS11000P-10 100ns 300 mil 18 pin Plastic
HMS11000P-12 120ns DIP
HMS11000ZP-10 100ns
HMS11000ZP-12 120ns 20 pin Plastic ZIP
HM5110003P-10 100ms o
HM511000JP-12 120ns 20 pin Plastic SOJ
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HM511000 Series

® ABSOLUTE MAXIMUM RATINGS

A, —A, | Address Inputs

Voltage on any pin relativeto Vgg . .. ... .... -1V to +7V CAS Column Address Strobe
Operating temperature, 7, (Ambient}) . .. ... ... 0to +70°C Din Data In
Storage temperature {Plastic) ........... -55 to +126°C Dout | Data Out
Storage temperature {Cerdip) ........... -85 to +150°C RAS | Row Address Strobe
Power dissipation .. .......... ... ... ... 1w WE Read/Write Input
Short circuit output current . . ... ... ... ... 50mA Vce | Power (+5V)
Vgs Ground
A, ~ A, | Refresh Address Inputs
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® RECOMMENDED DC OPERATING CONDITIONS (7, = 0 to +70°C)
Parameter Symbol min. typ. max. Unit Notes
Supply voltage Vee 4.5 50 5.5 \A 1
Input High voltage Vin 24 - 6.5 v 1
Input Low voltage Vi -2.0 - 0.8 v 1
Note) 1. Al voltages referenced to Vgg
@ HITACH)
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® DC ELECTRICAL CHARACTERISTICS (Vcc = SV £ 10%, Vg = OV, T, = 0 to +70°C)

HM511000 Series

. HMS511000-10 | HM511000-12
Parameter Symbol Test Condition - - Unit | Note
min. | max. | min. | max.
Operating Current Icc ;ACS;CH?HS‘ Cycling: - 60 - 50 mA 1
RAS,CAS = vy TTL ) 5
Dout = High-Z interface | -
Standby Current Icc2 RAS,CAS > ¥ v | cmos mA
Dout = High-Z ' |interface | V- !
Refresh Current Iccs z‘:cs 2':";:‘“’““' - [0 | - [ 40 [ ma
Standby Current Iocs g:ust;::ﬁ;CAs =V - 5 - 5 mA 1
Refresh Current focs S?Eel:;f(::c :rsmn - 50 - 40 mA
Page Mode Supply RAS =y, CAS
Current Tee7 | cycting, tpe = min. - 50 - 45 | mA
Input Leakage I Vin=0to+7V -10 10 -10 10 HA
Output Leakage o | fow00Y, 10 | 10 [ -10] 10 | wa |1
Vou Toyt = ~5 mA 24 Vee 24 Yeeo v
Output Levels
Yor JTout = 4.2 mA 0 04 0 04 v

Note) *1. Joe depends on output loading condition when the device is selected, Joeo max. is specified at the output open

condition.

= CAPACITANCE (Vcc=5V £10%, 7, =25°C)

Parameter Symbol typ. | max. | Unit | Notes
Address, Data-in Cit - 5 1
Input Capacitance
Clocks Cra - 7 pF L2
Output Capacitance Data-out Co - 7 !

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

® ELECTRICAL CHARACTERISTICS AND RECOMMENDED AC OPERATING CONDITIONS
(Vee=5V £10%, Vgs=0V, T,=0 to +70°C)}) 19

HM511000-10 HM511000-12
Parameter Symbol - - Unit Note
min, max. min, max,
Access Time from RAS tRAC - 100 - 120 ns 2,3
Access Time from CAS tcAC - 50 - 60 ns 3,4
Output Buffer Turn-off Delay {OFF - 25 - 30 ns 5
Transition Time (Rise and Fall) tr 3 50 3 50 ns 6
Random Read or Write Cycle Time trRC 190 - 220 - ns
RAS Precharge Time tRP 80 - 90 - ns
RAS Pulse Width tRAS 100 10000 120 10000 ns
CAS Pulse Width tcas 50 | 10000 60 | 10000 ns
RAS 10 CAS Delay Time tRCD 25 50 25 60 ns 7
RAS Hold Time tRSH 50 - 60 - ns
CAS Hold Time tcsH 100 - 120 - ns
(to be continued)
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HM511000 Serles

HMS511000-10 HM511000-12
Parameter Symbol - Unit Note
min, max, min, max,

CAS to RAS Precharge Time ICRP 10 - 10 - ns

Row Address Setup Time t4SR 0 - 0 - ns

Row Address Hold Time tRAH 15 - 15 ~ ns

Column Address Setup Time tASC 0 - 0 - ns

Column Address Hold Time toAl 20 - 20 - ns

Write Command Setup Time twes 0 - 0 - ns 8

Write Command Hold Time twel 25 - 25 - ns

Write Command Pulse Width twp 15 - 20 - ns

Write Command to RAS Lead Time tRwL 35 - 40 - ns

Write Command to CAS Lead Time toewL 35 - 40 - ns

Data-in-Setup Time tps 0 - 0 - ns

Data-in Hold Time tDH 25 - 25 - ns 9

Read Command Setup Time trRCS 0 - 0 - ns

Read Command Hold Time referenced to CAS| 1pcy 0 ~ 0 - ns

Read Command Hold Time referenced to RAS| rppy 10 - 10 - ns

Refresh Period 'REF - 8 - 8 ms

Read-Write Cycle Time trwe 220 - 255 - ns

Read Modify Write Cycle Time tRWS 140 - 165 - ns

RAS to WE Delay tRWD 90 - 110 - ns 8

CAS to WE Delay tewp 40 - 50 - ns 8

CAS Setup Time tesr 10 - 10 - ns

CAS Hold Time (CAS before RAS Refresh) tCHR 20 - 25 - ns

RAS Precharge to CAS Hold Time trpC 10 .- 10 - ns

Page Mode Read or Write Cycle tpc 70 - 85 - ns

CAS Precharge Time, Page Cycle tcp 10 - 18 — ns

Page Mode Read Modify Write Cycle tpcM 100 - 120 — ns

Page Mode CAS Pulse Width (Read Modify

1 - -

Write Cycle) CRW 80 95 ns

Notes)

1. AC measurements assume t = 5ns. B. rwcs and towp are not restrictive operating par-

2. Assumes that fgopS tpop(max). If tgep is greater ameters. They are included in the data sheet as elec-
than the maximum recommended value shown in trical characteristics only: if fwcs2 twes(min), the
this table, 1 g 4 ¢ exceeds the value shown. cycle is an early write cycle and the data out pin will

3. Measured with a load circuit equivalent to 2TTL remain open circuit (high impedance) throughout
loads and 100pF. the entire cycle; if fcwp 2 fowp(min), the cycle isa

4. Assumes that fgop 2f gop(max). read/write and the data output will contain data read

5. torp(max) defines the time at which the output from the selected cell; if neither of the above sets of
achieves the open circuit condition and is not re- conditions is satisfied, the condition of the data out
ferenced to output voltage levels. (at access time) is indeterminate.

6. Viy(min) and Vj;(max) are reference levels for 9. These parameters are referenced to CAS leading edge
measuring timing of input signals. Also, transition in early write cycles and to WE leading edge in
times are measured between ¥y and Vyy . delayed write or read-modify-write cycles.

7. Operation with the tpcp(max) limit insures that  10. An initial pause of 100us is required after power-up.
trac(max) can be met,  gop(max) is specified asa Then execute at least 8 initialization cycles.
reference point only, if tpop is greater than the
specified g cp(max) limit, then access time is con-
trolled exclusively by 104 -

G HITACHI
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HMS11000 Series
® TIMING WAVEFORMS
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HM511000 Series

® Write Cycle (Delayed Write)
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®  Resd-Modify Write Cycle Note) 271 Don't care
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HM51 1000 Series

* RAS Only Refresh Cycle
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HMS511000 Series

® Page Mode Resd Cycle
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®  Page Mode Write Cycls
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HMS511000 Series

o Page Mods Reed Modify Write Cycle
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