HM511000A Series
HM511000AL Series

1048576-Word x 1-Bit CMOS Dynamic RAM

8 DESCRIPTION

The Hitachi HM511000A/AL series is a CMOS dynamic RAM organized
1048576-word x 1-bit. HM511000A/AL has realized higher density, higher perform-
ance and various functions by employing 1.3 pm CMOS process technology and
some new CMOS circuit design technologies.

The HM511000A/AL offers Fast Page Mode as a high speed access mode.

Multiplexed address input permits the HM511000A/AL to be packaged in stan-
dard 18-pin plastic DIP, 20-pin plastic ZIP and 20-pin plastic SOJ.

B FEATURES

* High Speed
Access TiMe .........ouvevnnenne. 60 ns/70 ns/80 ns/100 ns/120 ns (max)}
* Low Power Dissipation
Active Mode ........... 495 mW/440 mW/385 mW/330 mW/275 mW (max)
Standby Mode .. ...t 11 mW (max)

* Single 5V Supply (+10%)
» Fast Page Mode Gapability
¢ 512 RefresSh CYCIBS ..o vnrniniii e aee e (8 ms)
* 2 Variations of Refresh
RAS Only Refresh
CAS Before RAS Refresh
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HMS511000A/ALP Series

2

(DP-18C)
HM511000A/ALJP Series

3D0P18C

30CP20D

(CP-20D)
HMS511000A/ALZP Series

3DZP20

(ZP-20)

H PIN DESCRIPTION
Pin Name Function
Ag-Ag Address Input
Ag-Ag Refresh Address Input
Djn Data-in
Dout Data-out
RAS Row Address Strobe
CAS Column Address Strobe
WE Read/Write Input
TF! Test Function
Vee Power (+ 5V)
Vss Ground

Note: 1. TF pin can be connected with
any line or unconnected pro-
vided the voliage level of TF
pin must be kept lower than
Vce + 0.5V,
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HM511000A Series

B ORDERING INFORMATION

Part No. Access Time Package Part No. Access Time Package
HMS511000AP-6 60 ns HM511000ALP-6 60 ns
HMS511000AP-7 TOns 300 mil 18-pin HMS511000ALP-7 70 ns 300 mil 18-pin
HM3511000AP-8 80ns Plastic DIP HMS511000ALP-8 80 ns Plastic DIP
HMS511000AP-10 100 ns (DP-18C) HMS511000ALP-10 100 ns (DP-18C)
HMS511000AP-12 120ns HM511000ALP-12 120 ns
HMS511000ATP-6 60 ns HMS511000ALIP-6 60 ns
HMS511000AJP-7 TOns 300 mil 20-pin HM511000ALJP-7 T0ns 300 mil 20-pin
HMS511000AJP-8 80 ns Plastic SOJ HM511000ALJP-8 80 ns Plastic SOJ
HMS511000ATP-10 100 ns (CP-20D) HMS511000ALJP-10 100 ns (CP-20D)
HMS511000ATP-12 120 ns HMS511000ALJP-12 120 ns
HMS511000AZP-6 60 ns HMS51i000ALZP-6 60 ns
HM511000AZP-7 70 ns 400 mil 20-pin HMS511000ALZP-7 70 ns 400 mil 20-pin
HMS511000AZP-8 80ns Plastic ZIP HM511000ALZP-8 80 ns Plastic ZIP
HMS511000AZP-10 100 ns (ZP-20) HM511000ALZP-10 100 ns (ZP-20)
HMS511000AZP-12 120 ns HMS511000ALZP-12 120 ns

B BLOCK DIAGRAM
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HM511000A Series

m ABSOLUTE MAXIMUM RATINGS

Parameter Symbol Value Unit
Voltage on Any Pin Relative to Vgg Vr —10to +70 v
Supply Voltage Relative to Vgg Vce —1.0to +7.0 A\
Short Circuit Output Current Tout 50 mA
Power Dissipation Pr 1.0 w
Operating Temperature Topr Oto +70 °C
Storage Temperature Tstg —55t0 + 125 °C
8 ELECTRICAL CHARACTERISTICS
* Recommended DC Operating Conditions (T4 = 0 to +70°C)
Parameter Symbol Min Typ Max Unit
Supply Voltage Vee 4.5 5.0 5.5 v
Input High Voltage Vig 24 — 6.5 v
Input Low Voltage Vi —2.0 — 0.8 v
Note: Al voltages referenced to Vss.
* DC Electrical Characteristics (Vog = 5V £10%, Vgg = 0V, T4 = 0 to +70°C)
HMS511000A | HM511000A HM511000 HM511000 HM511000
Parameter | Symbol /AL-6 /AL-7 /A-8 /A-10 /A-12 Unit| Test Conditions |Note
Min | Max | Min | Max | Min | Max | Min | Max | Min | Max
Operating _ RAS, CAS Cycling,
Current Icci 9% — 80 — 70 — 60 — 50 |mA tr = Min 1,2
TTL Interface
— 2 — 2 — 2 - 2 — 2 | mA |RAS,CAS = Viy,
Doyt = High-Z
Standby 1 CMOS Interface
Current S N T R I A PR AN I I NP (P ) VxS
z Vee — 0.2V
Doyt = High-Z
— |30 | — [0 | — [300] — | 30| — | 300 |pal|ShOSInterfce
-Version
RAS Only Refresh,
Refresh Current | Iocs — 90 — 80 — 60 —_ 50 — 45 ImA tRe = Min 2
Battery Back Up tRc = 125 ps,
Current Only | Iccs — 300 — 300 — 300 — 300 — 300 | pA | CAS Before RAS 4
for L-Version) Cycling
RAS = VIH:
Qandby lees | — | s | = s | =1 s | =5 | =1 s |ma|cas=vy 1
urre Doyt = Enable
CAS Before RAS
Refresh Lecs - 80 — 70 — 60 — 50 — 40 | mA |Refresh
Current g
trc = Min
RAS = VIL:
Fast Page — .
Mode Carrent Iccr — 80 — 70 — 50 — 50 — 40 |mA :ZAS Sy;:vl;.ng. 1,3
PC = 1
@ HITACHI
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HM511000A Series
* DC Electrical Characteristics (Voc = 5V £10%, Vgg = 0V, Ta = 0 to +70°C) (continued)

HMS511000A HM511000A HM511000 HM511000 HMS511000

Parameter | Symbol /AL-6 /AL-T /A-8 /A-10 /A-12 Unit| Test Conditions | Note
Min Max Min Max Min Max Min Max Min Max

Input

Le‘;kage I —10] 10 | =10] 100 | =10 10 [ =10 10 | —10| 10 | pA|Vi=0t0 +7V

Output _ _ _ _ _ Vout = 0to +7V,

Leakage Iro 10 10 10 10 10 10 10 10 10 10 | pA Doy = Disable

Ouput |Vou | 24 | Vec | 24 | Vo | 24 | Vec | 24 | Voo | 24 | Ve |V |low= —5mA

Levels |y 0 04 0 04 0 04 0 04 0 04 | V [l = 42mA

Notes: 1. Icc depends on output loading condition when the device is selected. Icc max is specified at the output open condition.

. Address can be changed less than three times while RAS = Vyp.
. Address can be changed once while CAS = Vi
. fRAS = tras (min) to 1 ps

Input voltage: All pins: Vig 2 Voo — 0.2V or Vi, < 0.2V,

SO S

e Capacitance (Vgc = 5V $10%, Ta = 25°C)

Parameter Symbol Typ Max Unit Note
. Address, Data Input Cn — 5 pF 1
Input Capacitance
Clocks Ciz — 7 pF 1
Output Capacitance Data Output Co — 7 pF 1,2

Notes: 1. Capacitance measured with Boonton Meter or effective capacitance measuring method.
2. CAS = Viy to disable Dgyy.

e AC Characteristics (T4 = 0to +70°C, Vgg = 0V, Vgg = 5V £10%)

Test Conditions

Input rise and fall times: 5 ns
input timing reference levels: 0.8V, 2.4V (Including scope and jig)
Qutput load: 2 TTL Gate + C_ (100 pF)

Read, Write, Read-Modify-Write and Refresh Cycies (Common Parameters)

HMS511000A HMS511000A HMS511000A HMS511000A HMS511000A
Parameter Symbol /AL-6 /AL-7 /AL-8 /AL-10 /AL-12 Unit | Note
Min Max Min Max Min Max Min Max Min Max
gya'c‘l‘i"%‘nlf:ad or Write tRC | — || — || — | w| — | 20] — [mn
RAS Precharge Time trRp 50 — 50 — 70 — 80 — 90 — | ns
RAS Pulse Width tRAS 60 10000 70 10000 80 10000 100 10000 120 10000 | ns
CAS Pulse Width tcas 20 10000 20 10000 25 10000 25 10000 30 10000 [ ns
Row Address Setup Time tASR 0 — 0 — 0 — 0 — a — ns
Row Address Hold Time trag | 10 — 10 — iz — 15 — 15 — | ms
Column Address Setup Time | tasc 0 — 0 — 0 — 0 — 0 — ns
Column Address Hold Time tCAH 15 — 15 — 20 — 20 — 25 — ns
RAS to CAS Delay Time trep | 20 40 20 50 2 55 25 75 25 9 {ns| 8
%‘;:;"Tg;’:“m“ Address teap | 15 | 30 | 15 | 3 | 17| 4 | 20 | ss | 20 | 6 |6 |9
RAS Hold Time tRSH 20 — 20 — 25 — 25 — 30 — | ns
CAS Hold Time tosH 60 — 70 — 80 — 100 — 120 — | ns
CAS to RAS Precharge Time | tcrp 10 — 10 — 10 — 10 — 10 — | ns
Transition Time (Rise and Fall) | tT 3 50 3 50 3 50 3 50 3 50 ns 7
Refresh Period {REF — 8 — 8 — 8 — 8 — 8 ms
?Oer?i?f":): ‘Ie,r-l\.;‘:rsion) {REF - 64 - 64 - 64 - 64 - 64 | ms

G HITACHI
Hitachi America, Ltd. ¢ Hitachi Plaza ® 2000 Sierra Point Pkwy. » Brisbane, CA 94005-1819 » (415) 589-8300 a9



HM511000A Series

Read Cycle
HMS511000A HM511000A HMS511000A HMS511000A HMS511000A
Parameter Symbol /AL-6 /AL-7 /AL-8 /AL-10 /AL-12 Unit | Note
Min Max Min Max Min Max Min Max Min Max
Access Time from RAS tRAC — 60 — 70 — 80 — 100 — 120 ns | 2,3
Access Time from CAS tcaC — 20 — 20 — 25 — 25 —_ 30 ns | 3,4
Access Time from Address | taa —_ 30 — 35 —_ 40 — 45 — 55 ns | 3,5
Read Command Setup Time | trcg 0 - 0 — 0 — 0 — 0 — ns
Read Command Hold
Time to CAS Rew | 0 f — ) 0 — ) 0 — ) 0 — ] 0 ] — s
Read Command Hold
Time to RAS IRRH 10 — 10 — 10 — 10 — 10 — ns [ 10
Column Address to
RAS Lead Time tRAL 30 — 35 — 40 — 45 — 55 — ns
Output Buffer Turn-off Time | topp — 20 — 20 — 20 — 25 — 30 ns 6
Write Cycle
HMS511000A HM511000A HM511000A HM511000A HM511000A
Parameter Symbol /AL-6 /AL-7 /AL-8 /AL-10 /AL-12 Unit | Note
Min Max Min Max Min Max Min Max Min Max
Write Command Setup Time | twcs 0 — 0 — 0 — 0 — 0 — ns | 10
Write Command Hold Time | twcy 15 — 15 — 20 — 20 — 25 — ns
Write Command Pulse Width | twp 10 — 10 — 15 — 15 — 20 — ns
Write Command to
RAS Lead Time tRWL 20 — 20 — 25 — 25 — 30 — ns
Write Command to
TAS Lead Time tcwL 20 — 20 — 25 — 25 — 30 — ns
Data-in Setup Time tps 0 — 0 — 0 — 0 — 0 — ns | 1
Data-in Hold Time tDH 15 —_ 15 — 20 — 20 — 25 — ns 11
Read-Modify-Write Cycile
HMS511000A HM511000A HMS511000A HMS511000A HMS511000A
Parameter Symbol /AL-6 /ALT /AL-8 /AL-10 /AL-12 Unit | Note
Min Max Min Max Min Max Min Max Min Max
Read-Write Cycle Time | trwc 145 — 155 — 190 — 220 — 255 — ns
RAS to WE Delay Time | trwp 60 — — 80 — 100 — 120 — ns | 10
CAS to WE Delay Time | tcwp 20 — — 25 — 25 — 30 — ns | 10
Column Address to
WE Delay Time tAWD 30 — — 40 — 45 — 55 — ns 10
Refresh Cycle
HM511000A HMS511000A HMS511000A HM511000A HM511000A
Parameter Symbol /AL-6 /AL-T /AL-8 /AL-10 /AL-12 Unit | Note
Min Max Min Max Min Max Min Max Min Max
CAS Setup Time
(CAS Before RAS Refresh) | [CSR 0| - 0] = L o — 0 | — |
CAS Hold Time
(CAS Before RAS Refresh) | (CHR | 15| — By =12 =420 ) — 1323 ) - |
RAS Precharge to CAS
Hold Time tRPC 10 — 10 — 10 — 0 — 0 — ns
G HITACHI
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HM511000A Series

Fast Page Mode Cycle

HMS511000A HMS511000A HMS511000A HM511000A HM511000A
Parameter Symbol /AL-6 /AL-? /AL-8 /AL-10 /AL-12 Unit | Note

Min Max Min Max Min Max Min Max Min Max

Fast Page Mode Cycle Time | tpc 45 — 50 — 55 — 55 — 65 —_ ns

CAS Precharge Time tcp 10 — 10 — 10 — 10 — 15 — ns

Fast Page Mode RAS

Pulse Width tRASC — 100000| — 100000 | — 100000 | — 100000 | — [ 100000 ns | 13

Access Time from

TAS Precharge tACP — 40 — 45 — 50 — 50 — 60 ns 14

RAS Hold Time

from CAS Precharge tRHCP | 40 - 45 - 30 - 0 - 60 - s

Fast Page Mode Read-Modify-Write Cycle

HMS511000A HMS511000A HMS511000A HM511000A HMS511000A
Parameter Symbot /AL-6 /AL-T /AL-8 /AL-10 /AL-12 Unit | Note

Min Max Min Max Min Max Min Max Min Max

Fast Page Mode Read-
Modify-Write Cycle Time

Notes: 1. AC measurements assume tT = 5 ns.

2. Assumes that tgcp € trep (max) and tRAD < tRap (max). If trep or traD is greater than the maximum recommended
value shown in this table, tgsc exceeds the value shown.

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

. Assumes that trep 2 trep (max), tRap S tRAD (max).

. Assumes that trcp € trep (max), and trap 2 tRAD (max).

. 1oFF (max) is defined as the time at which the output achieves the open circuit condition and is not referenced to output

voltage levels.

. Transition times are measured between Vyy and V.

. Operation with the trcp (max) limit insures that tgac (max) can be met, trep (max) is specified as a reference point only,

if trep is greater than the specified trcp (max) limit, then access time is controlled exclusively by tcac-
9. Operation with the tgop (max) limit insures that tgac (max) can be met, tRap (max) is specified as a reference point only,
if tap is greater than the specified tgap (max) limit, then access time is controlled exclusively by taa.

10. twes, tRWDs tcwp and tawp are not restrictive operating parameters. They are included in the data sheet as electrical
characteristics only: if twcs 2 twcs (min), the cycle is an early write cycle and the data out pin will remain open circuit
(high impedance) throughout the entire cycle; if trwp 2 trwp (min), tcwp 2 tcwp (min) and tawp 2 tawp (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 condi-
tions is satisfied, the condition of the data out (at access time) is indeterminate.

11. These parameters are referenced to CAS leading edge in early write cycles and to WE leading edge in delayed write or read-
modify-write cycles.

12. An initial pause of 100 ps is required after power-up foliowed by eight or more initialization cycles (any combination of
cycles containing RAS clock such as RAS only refresh). If internal refresh counter is used, eight or more CAS before RAS
refresh cycles are required.

13. trasc is determined by RAS pulse width in fast page mode cycle.

14. Access time is determined by the longer of tpa, tcac or tacpe.

tpeM 70 — 75 — 85 — 85 — 100 | — | os

[= N I N ]

o0 -1
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HM511000A Series

H TIMING WAVEFORMS

¢ Read Cycle
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HM511000A Series

¢ Delayed Write Cycle
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HM511000A Series

® RAS Only Refresh Cycle
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HM511000A Series

* Fast Page Mode Write Cycle
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HM511000A Series

96

Supply Current fccr (Normalized)

Supply Current /cc1 (Normalized)
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HM511000A Series

(Normalized)

RAS Access Time frac

{Normatlized)

CAS Access Time fcac

Address Access Time taa (Normalized)
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