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Description

The Hitachi HM5164405A Series, HM5165405A Series are CMOS dynamic RAMs organized 16,777216-
word x 4-bit. They employ the most advanced CMOS .technology for highperformance and lowpower. The
HM5164405A Series, HM5165405A Series offer Extended Data Out (EDO) Page Mode as a high speed
access mode.

Features

* Single33V (F0.3V)
* Highspeed
— Access time: 50 ns/60 ns/70 ns (max)
¢ Low power dissipation
— Active mode : TBD/540 mW/468 mW (max) (HM5164405A Series)
: TBD/648 mW/576 mW (max) (HM5165405A Series)
~ — Standby mode : 7.2 mW (max)}
1 TBD (L-version)
¢ EDO page mode capability
+ Refresh cycle
— 8192 RAS-only refresh cycles: 64 ms (HM5164405A Series)
4096 CBR/Hidden refresh cycles: 64ms )
: 128 ms (L-version)
— 4096 RAS-only refresh cycles: 64 ms (HM5165405A Series)
4096 CBR/Hidden refresh cycles: 64ms
: 128 ms (L.-version)

Preliminary: This document contains information on a new product. Specifications and information
contained herein are subject to change without notice.
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HM5164405A Series, HM5165405A Series

* 4 variations of refresh
— RAS-only refresh
— CAS-before-RAS refresh
— Hidden refresh
— Self refresh (L-version)
+ Battery backup operation (L-version)

Ordering Information-

Type No. Access time Package
HM5164405AJ-5 50 ns 400-mil 32-pin plastic SOJ
HM5164405AJ-6 60 ns (CP-32DC)
HM5164405AJ-7 70 ns
HMS5164405ALJ-5 50 ns
HM5164405ALJ-6 60 ns
HM5164405ALJ-7 70 ns
HM5165405AJ-5 50 ns
HM5165405AJ-6 60 ns
HM5165405AJ-7 70 ns
HM5165405ALJ-5 S0 ns
HMS5165405ALJ-6 60 ns
HM5165405ALJ-7 70 ns
HM5164405ATT-5 50 ns : 400-mil 32-pin plastic TSOP Il -
HM5164405ATT-6 60 ns (TTP-32DC)
HM5164405ATT-7 70 ns :
HM5164405ALTT-5 50 ns
HM5164405ALTT-6 60 ns
HM5164405ALTT-7 70 ns
HM5165405ATT-5 50 ns
HMS51685405ATT-6. 60 ns
HM5165405ATT-7 70 ns
HM5165405ALTT-5 50 ns
HM5165405ALTT-6 60 ns
HMS5165405ALTT-7 70 ns
HITACHI
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HM5164405A Series, HM5165405A Series

Pin Arrangement

HMS164405A/AL) Series HM5164405ATT/ALTT Series
' \J

Vee LI 1 a2l ] vss vee [ 10O 32| | Vss
woo ]| 2 a1 ] wvos woo [ 2 a1 ] vos
vo1 [_J|a so|_] voz vo1 [ | a ao| | wo2
ne [ a 28] N ne [ ] a 20| ] N

ne [ Ifs 28l | nc ne [ |s 28 ] nc

ne [ e 27 ] ne ne [ s 271 ] Nc

ne [ |7 26| | CAS ne [ |7 26| | CAS
we [ |ls 25| ] OF We [ |e 25| | OF
Al E 24| ] Ar2 - AE 24| | A12
Ao [_fito 23 ] At Ao |10 23] ] At
A [ 22] | At0 oA [n 22[ ] At0
A2 [ 2 21f ] A9 r2 [ |12 21 ] A9

Az [ i3 20 ] A8 - m[1s 20[ ] A8

As [ ha 19 ] A7 s [ |14 18] | A7

As [ fs 18| ] As as [ |1s 18] ] As

Vee E 16 17 j Vsgs Vee E 16 17: Vss

{Top view) (Top view)

Pin Description

Pin name Function

A0 to A12 Address input
— Row/Refresh address AD to A12
— Column address A0 to A10

/00 to /O3 Data input/Data output

RAS Row address strobe
CAS Column address strobe
WE Read/Write enable

OE Output enable

Vee Power supply

Vs Ground

NC

No connection

HITACHI
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HM5164405A Series, HM5165405A Series

Pin Arrangement
HMS5165405AJ/ALJ Series ' HMS165405ATT/ALTT Series
o/
Voo L 1 ‘32| ] vss vee (110 32| | Vss
voo [_JI2 at||_] vos voo [ 2 31| | vos
vo1 [||s 3ol | voz vor [_| a 30 ] voz
ne [ 4 2]l ] NC ne [ e 20 ] NC
ne [ s 28] | nc ne [ |s 28] | NC
ne [ s 27| ] ne ne [ ]s 27{ ] ne
ne [ |7 26| ] cAS ne [ ]7 26| | TAS
WE 8 25| | OF WE[]e 25| | OF
RAS [ |lo 24( ] Nc RS [ o 24| ] NC
ro [] 10 23| | At Ao [ ]1o 23 ] an
A [ 22 ] ato A [ 22] ] A10
A2 [ e 21| ] ae re [z 21 ] s
A3 [ s 20 ] A8 a3 [ |13 20 | a8
Ae [ 4 19{ ] A7 . A e Y
as [ f1s 18 | As as [ |15 18] ] As
vee |16 17| ] Vss vec [_|16 17]"] Vss
(Top view) (Top view)
Pin Description
Pin name Funection
AD to A1 Address input
-— Row/Refrash address A0 to At1
— Column address A0 to A11
/00 to O3 Data input/Data output
RAS Row address strobe
CAS Column address strobe
WE Read/Write enable
OE Output enable
Vee Power supply
Ves Ground
NC No connection
HITACHI
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HMS5164405A Series, HM5165405A Series

Block Diagram (HM5164405A Series)

RAS CAS WE OE
Timing and control
A0 :> Column decoder
At Column
to : address ) 16M array ==
. | buffers
A10 <
L . 16M array =)
~§ 7100
. g ) ¥ buffers | to
. © /O3
2z 16M array
* | Row &
address :>
buffers 16M array
A1l P
A2 —Pp -
HITACHI
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HM5164405A Series, HMS5165405A Series

Block Diagram (HM5165405A Series)

RAS CAS WE OE
Timing and control
A0 :—_> Column decoder
Al Column
\ * | address 16M array 2
(o] -
. | buffers
A1 r
L N 16M array
1 /00
N § /O butfers to
. : 16M array = o3
* | Row e .
address >
bufters 16M array
HITACHI
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HM5164405A Series, HM5165405A Series

Absolute Maximum Ratings

Parameter Symbol Value - Unit
Voltage on any pin relative to Vg Ve —0.510 V. + 0.5 (< 4.6 V (max)) Vv
Supply voltage relative to V, Veo ~0.510 +4.6 Vv
Short circuit output current lout 50 mA
Power dissipation Py 1.0 w
Operating temperature Topr 0to +70 . °C
Storage temperature Tstg -55 to +125 °C

Recommended DC Operating Conditions (T a=0t0+70°C)

Parameter Symbol Min Typ Max Unit Notes
Supply voltage Vee 3.0 33 3.6 A 1,2
Input high voltage | Ve 2.0 - Vee+ 03 V 1
Input low voltage Vy -0.3 — 0.8 \ 1

Note: 1. Allvoltage referred 1o Vg,.
2. The supply voltage with all V. pins mustbe on the same level. The supply voltage with all V¢ pins
must be on the same level.

HITACHI
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HM5164405A Series, HM5165405A Series

DC Characteristics
(Ta=0to+70°C, Ve =33 V0.3V, V =0V) (HM5164405A Series)

HM5164405A
-5 6 7
Parameter Symbol Min Max Min Max Min Max Unit Test conditions
Operating current*'s *? lees — TBD— 130 — 110 mMA t..=min
Standby current leea — TBD— 2 — 2 mA TTLinterlace
FAS,CAS =V,
Dout = High-Z
- TB8D— 1 — 1 mA CMOS interface
AAS,CAS2V, -02V
Dout = High-Z
Standby current lecz — TBD — TBD — TBD pA CMOS interface
(L-version) RAS,CAS2 V. -02V
Dout = High-Z
RAS-only refresh current*? lees — TBD— 130 — 110 mA t,. =min
Standby current*’ lees — T8BD— 5 — 5 mA RAS=V,,CAS=V,
Dout = enable
CAS-before-RAS refresh lecs — TBD — 150 — 130 mA t, =min
current
EDO page mode current*"**> |, — TBD — 140 — 120 mMA 1,4 = Min
Battery backup current** lecrs — TBD — TBD — TBD pA CMOS interface
(Standby with CBR refresh) Dout = High-Z, CBR
(L-version) ] refresh: tp. =31.3 pus
taas S 0.3 S
Self refresh mode current leen — TBD — TBD — TBD pA CMOS interface
(L-version) RAS,CAS<o0.2Vv
Dout = High-Z
Input leakage current lu TBD TBD ~10 10 -10 10 pA OV <SVinsS V., +03
Output leakage current lo 8D TBD =10 10 ~10 10 pA OVsSVingV, +03
Dout = disable
Output high voltage Von T8D 7TBD 24 V. 24 V. V Highlout=-2mA
Output low voltage Voo TBDTBDO 04 0 04 V Lowlout=2mA

Notes : 1. |.. depends on output load condition when the device is selected. I, max is specified at the output
open condition. '
2. Address can be changed once or less while RAS = V,.
3. Address can be changed once or less within one page mode cycls t,,.c.
4. V2 Ve—02V,0VSV, 502V

HITACHI
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HMS5164405A Series, HM5165405A Series

DC Characteristics
(Ta=0t0+70°C, V=33V +0.3V, V=0 V) (HM5165405A Series)

HMS5165405A
-5 -6 -7
Parameter Symbol Min Max Min Max Min Max Unit Test conditions
Operating current*!. *2 lees — TBD— 180 — 160 MA tpe=min
Standby cumrent | — TBD— 2 — 2 mA TTLinterface
- BRAS,CAS=V,
Dout = High-Z
— TBD— 1 — 1 mA CMOS interface
RAS,CASz2 V., -02V
Dout = High-Z
Standby current leca . — TBD-—~ TBD-—~ TBDpA CMOSinterface
{L-version) RAS,CAS2 V.- 02V
Dout = High-Z
RAS-only refresh current*? lees — TBD— 180 — 160 mA t, . =min
Standby current*! lees — T8D—~ 5 — 5 mA RAS=V,,CAS=V,
. Dout = enable
CAS-before-AAS refresh lees — TBD— 150 — 130 mA t,.=min
current
EDO page mode current*™** |, — TBD— 140 — 120 mMA t,. = min
Battery backup current** lecro -~ TBD-— TBD-— TBDpA CMOS interface
(Standby with CBRrefresh) Dout = High-Z, CBR
(L-version) refresh: t,,=31.3us
tars S 0.3 S
Self refresh mode current leen — TBD— TBD-—~— TBDpA CMOSinterface
(L-version) RAS,CAS<o0.2V
Dout = High-Z
Input leakage current ly TBD TBD-10 10 —-10 10 pA 0V<EVingV, +03V
Output leakage current lo TBD TBD-10 10 —10 10 pA OV <SVingV, +03V
Dout = disable
Output high voltage Vou TBD TBD24 V., 24 V., V Highlout=-2mA
Output low voltage Voo TBD TBD 0 04 O 04 V Lowlout=2mA

Notes : 1. I . depends on output load condition when the device is selected. I max is specified atthe output
open condition,
2. Address can be changed once or less while RAS = V,.
3. Address can be changed once or less within one page mode cycle t,,c.
4, V2 V-02V,0VV,502V.

HITACHI
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HMS5164405A Series, HM5165405A Series

Capacitance (Ta = 25°C, V=33V £ 03 V)

Parameter Symbol Typ Max Unit Notes
Input capacitance (Address) C, —_ 5 pF 1
Input capacitance {Clocks) C. T — 7 pF 1
Output capacitance (Data-in, Data-out) C —_ 7 pF 1,2

Notes : 1. Capacitance measured with Boonton Meter or effective capacitance measuring method.
2. BAS and CAS = V,, to disable Dout.

HITACHI
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HM5164405A Series, HMS5165405A Series
AC Characteristics (Ta =010 +70°C, V. =33 V£ 0.3V, V= 0 V) *}, *2 43 18

Test Conditions

+ Input rise and fall time: 2 ns

¢ Inputlevels: Vy =0V, V=3V

+ Input timing reference levels: 0.8 V,2.0V

* Qutput timing reference levels: 0.8 V,2.0V

* OQutputload: 1 TTL gate + C, (100 pF) (Including scope and jig)

Read, Write, Read-Modify-Write and Refresh Cycles (Common parameters)

HM5164405A/HM5165405A
5 -6 -7
Parameter Symbol Min Max Min Max Min Max Unit Notes
Random read or write cycle time tre TBD — 104 — 124 — ns
RAS precharge time tos TBD ~— 40 — 50 ~— ns
CAS precharge time ter TBD — 10 — 13 — ns
RAS pulse width s TBD TBD 60 10000 70 10000 ns
CAS pulse width teus TBD TBD 10 10000 13 10000 ns
Row address setup time tasn 8D — 0 — 0 — ns
Row address hold time Lean TBD — 10 — 10 — ns
Column address setup time lisc TBD — 0 —_ o - ns
Column address hold time L P TBD — 10 — 13 - ns
RAS to CAS delay time trco TBD TBD 20 45 20 52 ns
RAS to column address delay time taan TBD TBD 15 30 15 35 ns
RAS hold time - TBD — 15 — 18 — ns
CAS hold time tesn TBD — 48 — 58 — ns 20
CAS to RAS precharge time tere TBD — 5 — 5 — ns
OE to Din delay time toeo 8D — 5 — 18 — ns 5
OE delay time from Din tozo TBD — 0 - 0 - ns 6
CAS delay time from Din toze TBD — o - 0 - ns 6
Transition time (rise and fall) 4 TBD TBD 2 50 2 50 ns 7
HITACHI
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HMS5164405A Series, HM5165405A Series

Read Cycle .
HMS5164405A/HMS165405A
5 -6 7

Parameter Symbo!l Min Max Min Max Min Max Unit Notes
Access time from RAS tonc — TBD — 60 — 70 ns 8,9
Access time from CAS teae — TBD —~— 15 — 18 ns 9,10,

16
Access time from address tas — TBD — 30 — 35 ns 9,11,

16
Access time from OE toea — TBD — 15 — 18 ns 9
Read command setup time tacs 8D — 0 — o] —_ ns
Read command hold time to CAS taon TBD — o - 0 - ns 12
Read command hold time from BAS  tcun TBD — 60 — 70 — ns
Read command hold time to RAS Lo 8D — 0 - 0 - ns 12
Column address to RAS lead time tau TBD — 30 — 35 — ns
Column address to CAS lead time tear TBD — 18 — 238 - ns
CAS to output in low-Z tew TBD — 0o — 0 - ns
Output data hold time tow 8D — 3 — 3 — ns
Output data hold time from OE tomo 8D — 3 - 3 - ns
Output buffer turn-off time torr -~ TBD — 15 — 15 ns 13,19
Output buffer turn-off to OE toez — TBD — 15 — 15 ns 13
CAS to Din delay time teoo T8D — 15 — 18 — ns 5
Output data hold time from RAS toun TBD — 3 — 3 - ns
Output buffer turn-off to RAS torn — TBD — 15 — 15 ns 19
Output buffer turn-off to WE twez — TBD — 15 — 15 ns
WE to Din delay time tweo T8D — 15 — 18 — ns
RAS to Din delay time tho0 8D — 15 — 8 — ns

HITACHI
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HM5164405A Series, HM5165405A Series

Write Cycle

HM5164405A/HM5165405A

-5 -5 -7
Parameter Symbol Min Max Min Max Min Max Unit Notes
Write command setup time twes TBD — 0 —_ 0 —_ ns 14
Write command hold time twen 8D — 0 — 13 — ns
Write command pulse width tur 8D — 10 — 10 - ns
Write command to RAS lead time tawe 8D — 10 — 13 — ns
Write command to CAS lead time tew 18D — 10 — 13 — ns
Data-in setup time tos TBD — 0o - o - ns
Data-in hold time ton TBD — 10 — 13 — ns
Read-Modify-Write Cycle

HM5164405A/HM5165405A

-5 -6 -7
Parameter Symbol Min Max Min Max Min Max Unit Notes
Read-modify-write cycle time tawe TBD -— 149 — 176 — ns
RAS 10 WE delay time tawo TBD — 78 — 91 — ns 14
CAS to WE dslay time tewo 8D — 33 — 39 — ns 14
Column address to WE delay time Lawo 8D — 48 — 56 — ns 14
OE hold time from WE toen TBD — 15 — 18 — ns

. Refresh Cycle

HM5164405A/HM5165405A

-5 -6 -7
Parameter : Symbol Min Max Min Max Min Max Unit Notes
CAS setup time (CBR refresh cycle)  teen 78D — 5 - 5 — ns
CAS hold time (CBR refresh cycle) lown 78D — 10 — 10 — ns
WE setup time (CBR refresh cycle) twar 8D — (o] — o] — ns
WE hold time (CBR refresh cycle)  B—_— TBD — 10 — 10 — ns
RAS prechargse to CAS hold time tase TBD — 0 - 0o - ns

HITACHI
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HMS5164405A Series, HMS5165405A Series

EDO Page Mode Cycle

HM5164405A/HM5165405A

-5 -6 -7
Parameter Symbol Min Max Min Max Min Max Unit Notes
EDO page mods cycle time turc TBD — 25 — 30 — ns 18
EDO page mode RAS pulse width tanse — TBD — 100000 — 100000 ns 15
Access time from CAS precharge teen — 18D — 35 — 40 ns 9,16
RAS hold time from CAS precharge Lepmn 8D — 3B — 40 — ns
Output data hold time from CAS low toon 8D — 3 — 3 — ns 9,16
CAS hold time referred OE teor TBD — 10 — 13 — ns
CAS 10 OF setup time teor TBD - 10 — 10 — ns
Read command hold time from CAS { P TBD — 35 - 40 — ns
precharge
Write pulse width during CAS precharge t e TBD — 10 — 110 — ns
OE precharge time toer TBD — 10 — 10 — ns
EDO Page Mode Read-Medify-Write Cycle

HM5164405A/HM5165405A

-5 -6 -7
Parameter Symbol Min Max Min Max Min Max Unit Notes
EDO page mode read- modify-write Lpewe TBD — 68 — 79 — ns
cycle time
WE delay time from CAS precharge Leow TBD — 54 — 62 — ns 14
Refresh (HM5164405A Series)
Parameter Symbol Max Unit Notes
Refresh period trer . 64 ms 8192 cycles
Refresh period (L-version) toer 128 ms 8192 cycles
Refresh (HM5165405A Series)
Parameter Symbol Max Unit Notes
Refresh period ' trer 64 ms 4096 cycles
Refresh period (L-version) toer 128 ms 4096 cycles

HITACHI
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HMS164405A Series, HM5165405A Series

Self Refresh Mode (L-version)

-HM5164405AL/HM5165405AL

-5 -6 -7
Parameter Symbol Min Max Min Max Min Max Unit Notes
RAS pulse width (self refresh) tanss 8D — 100 — 100 — ps
RAS precharge time (self refresh) tops 8D — ° 110 — 130 — ns
CAS hold time (self refresh) tens 8D —~ -50 — -50 — ns

Notes: 1. AC measurements assume t; = 2 ns.
2. An initial pause of 200 ps is required after power up followed by a minimum of eight initialization
cycles (any combination of cycles containing RAS-only refresh or CAS-before-RAS refresh).
3. Operation with the ta:, (max) limit insures that t,,c (max) can be met, t,., (max) is specified as a
reference point only; if ta.p is greater than the specified t,e, {max) fimit, then access time is
controlled exclusively by t.,..

4. Operation with the tg,, (max) limit insures that t,,. (max) can be met, t,,, (Max) is specified as a
reference point only; if t,, is greater than the specified t,,, (max) fimit, then access time is
controlled exclusively by t,,.

5. Either t, orte,, must be satisfied.

6. Either ty, ortyze must be satisfied.

7. V, (min} and V, (max) are reference levels for measuring timing of input signals. Also, transition
times are measured between V,, (min) and V, (max). »

8. Assumes that to, < tae, (Max) and tag < tapy (Max), If taes OF L, is greater than the maximum
recommended value shown in this table, t,,. exceeds the value shown.

9. Measured with a load circuit equivalent to 1 TTL loads and 100 pF.

10. Assumes that taep 2 tay (MaX) and taey + teae (MAX) 2 Loy + tuy (Max).

11. Assumes that t.,, 2 ta,, (Max) and ., + teae (Max) St +1,, (Max).

12. Either toc, or tae Must be satisfied for a read cycles.

13. toer (Max), toeg (Max), tywex (Max) and t,, (Max) define the time at which the outputs achieve the
open circuit condition and are not referred to output voltage levels.

14.tycss tawns towns taws @Nd Loy are not restrictive operating parameters. They are included inthe data
sheet as electrical characteristics only; if tyes 2 twes (Min), the cycle is an early write cycle and the
data out pin will remain open circuit (high impedance) throughout the entire cycle; ift gy, 2 tawo (MiN),
tewn 2 towp (Min), and tup 2 tawe (MIN), OFtewp 2 tews (MiN), Liws 2 tawn (MiN) and tepy 2 tepw {Min), the
cycle is a read-modify-write and the data output will contain data read fromthe selected cell; if
neither of the above sets of conditions is satisfied, the condition of the data out (at access time)is
indeterminate.

15.tp,s, defines RAS pulse width in EDO page mode cycles.

16. Access time is determined by the longest among i,,, {cae @nd lep,.

17. Allthe V. and Vg, pins shall be supplied with the same voltages,

18.1,,,c (min) can be achieved during a series of EDO page mode write cycles or EDO page mode read
cycles. !f both write and read operation are mixed in a EDO page mode RAS cycle (EDO page
mode mix cycle (1), (2)), minimum value of CAS cycle (l.,s + tcr + 2 1;) becomes greater than the
specified t,. (min)value. The value of CAS cycle time of mixed EDO page mode is shownin EDO
page mode mix cycle (1) and (2). )

19. Output is disable after both RAS and CAS go to high.

20. t, (min) can be achieved when tpey < tegy {MiN) = te,s (min).

HITACHI
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HMS5164405A Series, HM5165405A Series

21. Please do not use tg,e timing, 10 us S ty,g, < 100 us. During this period, the device is in transition
state from normal operation mode to self refresh mode. If .5 > 100 ps, then RAS precharge time
should Use t., instead of t,,.

22, CBR burst refresh or 4096 cycles of distributed CBR refresh with 15.6 ps interval should be
execuited within 64 ms immediately after exiting from and before entering into the self refresh
mode.

23. Repestitive self refresh mode without refreshing all memory is not allowed. Once you exit fromself
refresh mode, all memory cells need to be refreshed before re-entering the self refresh mode
again.

24. [0 HorL (H:V,, (min) S V,, S V,, (max), L: V, (min) s V,, SV, (Max))

invalid Dout

HITACHI
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HM5164405A Series, HM5165405A Series

Timing Waveforms**

Read Cycle
tac .
tras N tap |
RAS N / \
K 7
tesH ichp .
tco tRSH
tr. tcas
N 4
cAs \ /
N
tRAD tRAL
B tcaL
tASR tasg | tcaH
tRAH la—a]
o
y
Address Row s Column
tRRH
tRCHR -
tRcsl - » tRCH >
Y
we X XXXX/ WXXXX
wWED
tDzg __leop
lRpD o
o X2 XX
| ozol | | loEs 'oED -
ZF
5% X XXXXXX XX
K y,
loEZ
leac . '?:;
tAA -+ ToH
._trac . h _ loFR
terz toHR
tWEZ la—d
A N
Dout 4 s Dout 75-—
HITACH!I
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HM5164405A Series, HMS5165405A Series

Early Write Cycle

tRC
tpas tpp
. '
AAS N
N 7
tesH . tcrp
tRcD tRsH .
t1 tcas
o %3 sx ]z
N |
tasr| tRAH tasc| | tcaH

Address Row Column

twes twcH

1 \DS tbH

High-Z**

Dout

* OE : HorL
s« twes 2 twes (min)

HITACHI
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HM5164405A Series, HM5165405A Series

Delayed Write Cycle

tRe
tras trp
- N
RAS N 7] \—
3 7
tcsH tcrp |
tRCD trsH
1T tcas .
CAS )X i
N 1

towy
tRWL
trcs twe
A
WE
N 2z
tozc tos ton
e
. High-Z - .
Din - Din
tbzo toen

10ED
toep
A

toEZ

High-Z
Dout g 7 9

Invalid Dout

HITACHI
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HM5164405A Series, HM5165405A Series

Read-Modify-Write Cycle

- trRwe .
tRas R
RAS
! 7-" \__
l‘rr «
tReD L1, tcas o] Ll tcrRP
CAS \
K 7
trap
tAsR tRAH tasc] | tcan
i's
Address Row Column
: ~
tRCS| |« | :CWD :5‘-’;[
AWD tawt
o tRwD | twe
‘s )
we VY XKKXK
_ftozc tDH
s | ——————p~
tos g
High-
t t
tozo| _o_t-' 0 OEH,
toeA toep
_ 's X
o RGO KKK
-y
tCAC
tan toez
'RAC N »[tOHO
4 X High-Z
Dout Dout E 9
tcL —
1
HITACHI
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HMS5164405A Series, HM5165405A Series

RAS-Only Refresh Cycle
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HMS5164405A Series, HM5165405A Series

CAS-Before-RAS Refresh Cycle
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HMS5164405A Series, HM5165405A Series

Hidden Refresh Cycle
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HMS5164405A Series, HM5165405A Series

EDO Page Mode Read Cycle (1)
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HM5164405A Series, HM5165405A Series

EDO Page Mode Read Cycle (2)
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HMS164405A Series, HM5165405A Series

EDO Page Mode Early Write Cycle

{RASP i lgp
- X
RAS N \
K 7
tT,
tesH tHpc tRSH
trco tCAs tcp tcas i | tep tcas | LCRP]
oRs NN SR
N
1asq fRAH tasc| [teaH tasg |lcAH tasd Rcad
twes) |tweh twes| [tweH twes | [tweH

Dout High-Z**
* OF : HorlL
** twes 2 twes (min)
HITACHI
26
B 4495203 DO0PLAUS 257 WA

Power ed by | Cniner.com El ectronic-Library Service CopyRi ght 2003




HMS5164405A Series, HM5165405A Series

EDO Page Mode Delayed Write Cycle
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HMS164405A Series, HM5165405A Series

EDO Page Mode Read-Modify-Write Cycle
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HM5164405A Series, HMS5165405A Series

EDO Page Mode Mix Cycle (1)
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HM5164405A Series, HM5165405A Series

EDO Page Mode Mix Cycle (2)
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HMS5164405A Series, HM5165405A Series

Self Refresh Cycle (L-version)**"*2
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HM5164405A Series, HM5165405A Series

Package Dimensions

HMS5164405A)/ ALJ Series
HMS5165405A)/ AL]J Series (CP-32DC)

Unit: mm
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: HMS5164405A Series, HM5165405A Series

HMS5164405ATT/ALTT Series
HMS5165405ATT/ALTT Series (TTP-32DC) Unit: mm
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