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Description

The Hitachi HM5164805A Series, HM5165805A Series are CMOS dynamic RAMs organized 8,388,608-
word x 8-bit. They employ the most advanced CMOS technology forhigh performance and lowpower. The
HM5164805A Series, HM5165805A Series offer Extended Data Out (EDO) Page Mode as a high speed
access mode.

Features

¢ Single33V(#0.3V)
¢ Highspeed
— Access time: 50 ns/60 ns/70 ns (max)
« Low power dissipation
— Active mode : TBD/540 mW/468 mW (max) (HMS5164805A Series)
- TBD/666 mW/594 mW (max) (HMS165805A Series)
— Standby mode : 7.2 mW (max)
: TBD(L-version)
¢ EDO page mode capability
+ Refresh cycle
— 8192 RAS-only refresh cycles: 64 ms (HMS5164805A Series)
4096 CBR/Hidden refresh cycles: 64ms
: 128 ms (L-version)
— 4096 m-only refresh cycles: 64 ms (HMS5165805A 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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HMS5164805A Series, HM5165805A 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
HM5164B05AJ-5 50 ns 400-mil 32-pin plastic SOJ
HM5164805AJ-6 60 ns (CP-32DC)
HM5164805AJ-7 70 ns
HM5164805ALJ-5 50 ns
HM5164805ALJ-6 . €60 ns
HM5164805ALJ-7 70 ns
HMS165805AJ-5 50 ns
HM5165805AJ-6 60 ns
HM5165805AJ-7 70 ns
HM5165805AL4-5 50 ns
HMS5165805ALJ-6 60ns _
HM5165805ALJ-7 70 ns
HM5164805ATT-5 50 ns 400-mil 32-pin plastic TSOP (I
HM5164805ATT-6 60 ns {TTP-32DC)
HM516480SATT-7 70 ns
HM516480SALTT-5 50 ns
HM5164805ALTT-6 60 ns
HMS5164805ALTT-7 70 ns
HMS5165805ATT-5 50 ns
HM5165805ATT-6 60 ns
HM5165B05ATT-7 70 ns
HM5165805ALTT-5 50 ns
HM5165805ALTT-6 60 ns
HM5165805ALTT-7 70 ns
HITACHI
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HMS5164805A Series, HM5165805A Series

Pin Arrangement

HM5164805AJ/ALJ Series HMS5164805ATT/ALTT Series
N
Vee E 1 32 :’ Vss Vee I: 1 O 32:] Vss
voo |2 a1 |[_] vor voo [ ]2 1| ] vor
vor [ s 30f | vos vor [ | s 30| ] voe
voz [ 4 20| ] vos voz [ 4 20| | vos
vos [_|'s 28| ] vos vos [|s 28] | vo4
NC [: 6 27 ] Vss NC ‘: 6 27:' Vss
vee |7 26 | CAS Ve [|7 26| | CAS
we [|s 25| ] OF WE []s 25| ] OE
AAS [ ||s 24| ] A2 RAS [T 9 24[ ] A12
ro [ o 23f ] At A0 110 23] | A1
A [ 22 ] At0 At [ 22| | A10
A2 [z 21 ] ae A2 T2 21| | A9
A3 [ s 20( JAs . A3 [ 13 20 ] A8
As [ ha 19| ] A7 A4 []1a 19 ] A7
as [ l1s 18[ ] As A5 [T1s 18] | A6
vee [ ||1s 17[ ] Vss Vee [ |16 17[ ] Vss
(Top view) (Top view)
Pin Description
Pin name Function
AO to A12 Address input
— Row/Refresh address A0 to A12
— Column address AO to A9
/00 to VO7 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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HMS5164805A Series, HM5165805A Series

Pin Arrangement
HMS165805AJ/ALJ Seres HM5165805ATT/ALTT Series
—\J
vee 1 22| ] ves vee (119 a2| ] Vss
voo [ ]2 a1 | ] wor voo ] 2 a1 ] vor
vor []s 30 ] vos vor | a 30| | vos
voz [l 4 29[ ] wos o2 [ |4 29| ] vos
vos [_|Is 28| ] vos vos [_| s 28| ] vos
ne [ e 27| | Vg ne [ e 27| ] Vgg
Voo L_117 26| | TAS Veo L] 7 26| | CAS
We [ s 25| ] OF WE[ |e 25| | OF
RAS [ |ie 24/ ] Ne RAS [ | o 24[ ] NnC
Ao [ o 23] A Ao [ 10 23] A1
A [ 22| ] At0 At [ ]n 22[ | At0
A2 [ ]2 21] ] A9 p2-[ |12 21 | A9
A3 [ 20/ ] a8 A3 [ |13 20[ ] A8
A4 [ Jna 18] ] A7 As [ ]a 19 ] A7
as [ s 18] ] Ae as [1s 18] ] As
vee [_]1e 17 ] Vss vee[ |18 17| ] vss
(Top view) (Top view)
Pin Description
"Pin hame Function
A0 to A11 Address input
— Row/Refresh address AO to A11
— Column address AO to A10
/00 to /O7 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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HMS5164805A Series, HM5165805A Series

Block Diagram (HM5164805A Series)

RAS CAS WE OE
Timing and control
A0 :> Column decoder
Al Column " 8M array Pe—
. * | address
(s) . - "
" | bufters 8M array =
A9 . 8M array
I_ % 8M array — Voo
. o /O buffers (> to
L A >
. .; 8M array — Vo7
* | Row & .  8Marray
address >
buffers 8M array =
Al1°0 ’ 8M array =
A2 ——>
HITACHI
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HMS5164805A Series, HM5165805A Series

Block Diagram (HM5165805A Series)

RAS AS WE OE
!
4 4 \ 4 \ 4
Timing and control
A0 :> Column decoder
A1l Column 8M array
, * | address
0 e |
. | butters 8M array
A10 I BM array
§ 8M array Voo
. 1/0 butf
-§ 8M array ors to
. > /o7
* | Row s - BM array
address : :> M
butfers 8M array
8M array
Al —p
HITACHI
. .
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HM5164805A Series, HMI5165805A Series

Absolute Maximum Ratings

Parameter Symbol Value Unit
Voltage on any pin relative to Vg, V; ~0.5t0 V. + 0.5 (< 4.6 V (max)) v
Supply voltage relative to Vg Vee —0.5t0 +4.6 v
Short circuit output current lout 50 mA
Power dissipation Py 1.0 w
Operating temperature Topr 0 to +70 °C
Storage temperature Tstg - -5510+125 °C

Recommended DC Operating Conditions (’fa =010 +70°C)

Parameter Symbol Min Typ Max Unit Notes
Supply voltage Vee 3.0 33 3.6 v 1,2
Input high voltage . Vi 2.0 — Vee +03  V 1
Input low voltage Vi -0.3 —_ 0.8 v 1

Note: 1. Allvoltage referred to V.

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. e

HITACHI
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HM5164805A Series, HMS5165805A Series

DC Characteristics
(Ta=01t0 +70°C, V=33 V0.3V, Vi =0V) (HM5164805A Serics)

HM5164805A°
-5 -6 7
Parameter Symbol Min Max Min Max Min Max Unit Test conditions
Operating current®'s *2 leer — TBD— 135 — 115 mA t,.=min
Standby current - leca — TBD— 2 — 2 mA TTLinterface
RAS, CAS =V,
Dout = High-Z
— TBD— 1 — 1 mA  CMOS interface
RAS,CAS 2 V., -0.2V
Dout = High-Z
Standby current leca — TBD— TBD — T7TBD pA CMOS interface
(L-version) RAS, CAS 2 V.= 0.2V
Dout = High-Z
RAS-only refresh current*? lees — TBD— 135 — 115 mA t,.=min )
Standby current** lees — TBD—~ 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 — 145 — 125 mA . =min
Battery backup current** feeto — TBD— . TBD — TBD pA CMOS interface
(Standby with CBR refresh) Dout = High-Z, CBR
(L-version) refresh: t,. =313 ps
: taus S 0.3 us
Self refresh mode current leers — TBD — TBD — TBD pA CMOS interface
(L-version) RAS,CAS<0.2V
: Dout = High-Z
Input leakage current ly TBD TBD -10 10 -10 10 pA OV S Vin <V, +0.3
Output leakage current lo TBD TBD -10 10 -10 10 pA OV<VinsV, +0.3
Dout = disable
Output high voltage Vou TBD TBD 24 V., 24 V. V Highlout=-2mA
Output low voltage Vo TBDTBDO 04 0 04 V Lowlout=2mA

Notes : 1. I, depends on output load condition when the device is selected. |, 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 cycle t,pc.
4, V2V, —-02V,0VgV, 202V,

HITACHI
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HMS5164805A Series, HM5165805A Series

DC Characteristics
(Ta=010+70°C, V=33V 103V, Vi =0 V) (HM5165805A Series)

HM5165805A
-5 -6 -7
Parameter Symbol Min Max Min Max Min Max Unit Test conditions
Operating current*': *2 leer — TBD— 185 — 165 mA t,.=min
Standby current leez — TBD— 2 — 2 mA TTLinterface
RAS,CAS =V,
Dout = High-Z
— TBD— 1 — 1 mA CMOS interface
RAS,CAS2V . -02V
Dout = High-Z
Standby current leca — TBD—~ TBD— TBDpA CMOSinterface
(L-version) RAS, CAS2 V.- 0.2V
: Dout = High-Z
RAS-only refresh current*? lees — TBD— 185 — 165 mA t,.=min
Standby current*! loes — TBD— 5 — 5 mA RAS=V,,CAS=V,
Dout = enable
CAS-before-RAS reiresh lecs — TBD~— 150 — 130 mA t,.=min
current -
EDO page mode current*"** |, — TBD— 145 — 125 mA t,,¢ = min
Battery backup current** leeto — TBD~ TBD— TBDpA CMOSinterface
(Standby with CBR refresh) Dout = High-Z, CBR
(L-version) refresh: t,.=31.3 us
tras S 0.3 s
Self refresh mode current leen — TBD— TBD— TBDuA CMOSinterface
(L-version) RAS, CAS €02V
Dout = High-Z
Input leakage current Iy TBDO TBD-10 10 -10 10 pA OVsSVinsSV,.+03V
Output leakage current lo TBD TBD-10 10 -10 10 pA OV SVinSV,+0.3V
. Dout = disable
Output high voitage Vou TBD TBD 2.4 V. 24 V., V Highlout=-2mA
Output low voltage Voo TBDTBDO 04 0 04 V Lowlout=2mA

Notes : 1. I, depends on output load condition when the device is selected. | . 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 cycle .
4, V2V, -02V,0VSV, <02V,

HITACHI
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HMS5164805A Series, HM5165805A Series

Capacitance (Ta = 25°C, V. =3.3V £ 03 V)

Parameter Symbol Typ ) Max Unit Notes
Input capacitance (Address) C, C— 5 pF 1
Input capacitance (Clocks) C. — 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. RAS and CAS = V,, to disable Dout.

HITACHI
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HMS164805A Series, HM5165805A Series

AC Characteristics (Ta = 010 +70°C, Vc = 3.3 V£ 0.3 V, V= 0 V) *b 42 #3418

Test Conditions

* Inputrise and fall time: 2 ns

¢ Inputlevels: Vp =0V, V=3V

¢ Input timing reference levels: 0.3 V,2.0V

* Output timing reference levels: 0.8 V,2.0V

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

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

HM5164805A/HM5165805A

-5 -6 -7
Parameter Symbol Min Max Min Max Min Max Unit Notes
Random read or write cycle time the TBD — 104 — 124 — ns
RAS precharge time tae TBD — 40 — 50 — ns
CAS precharge time ter TB8D — 10 — 13 — ns
RAS pulse width tons .TBD TBD 60 10000 70 10000 ns
CAS pulse width teas TBD TBD 10 10000 13 10000 ns
Row address setup time tasn T8D — 0 - 0 — ns
Row address hold time | P 8D — i0 — 10 — ns
Column address setup time tasc TBD — 0 — 0 — ns
Column address hold time toan TBD — 10 = 13 — ns
RAS to CAS delay time theo T8D TBD 20 45 20 52 ns
RAS to column address delay time L P 8D TBD 15 30 16 35 ns
RAS hold time tasy TBD — 15 — 18— ns
CAS hold time tesn 8D — 48 — 58 — ns 20
CAS to RAS precharge time tenp TBD — 5 - 5 — ns
OE to Din delay time toeo TBD — 15 — 18 - ns 5
OE delay time from Din tozo TBD — 0o - 0 - ns 6
CAS delay time from Din toze TBD — 0 - 0 - ns 6
Transition time (rise and fall) ty 78D TBD 2 50 2 50 ns 7

HITACHI
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HMS5164805A Series, HM5165805A Series

Read Cycle
HM5164805A/HM5165805A
-5 -6 -7

Parameter Symbol Min Max Min Max Min Max  Unit Notes
Access time from RAS trac — TBD — 60 — 70 ns 8,9
Access time from CAS teae — TBD — 15 — 18 ns 9,10,

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

16
Access time from OE toea — TBD — 15 — 18 ns 9
Read command setup time tacs 8D — 0 —_ 0 —_ ns
Read command hold time to CAS taes 8D — T+ J— 0 - ns 12
Read command hold time from RAS trenn TBD — 60 — 70 — ns
Read command hold time to RAS e 8D — 0 — 0o — ns 12
Column address to RAS lead time taas TBD — 30 — 35 — ns
Column address to CAS lead time tea TBD — 18 — 23 — ns
CAS to output in low-Z e TBD — 0o — 0 - ns
Output data hold time ton 18D — 3 — 3 — ns
Output data hold time from OFE tono TBD — 3 - 3 - ns
Output buffer turn-off time tore — TBD — 15 — 15 ns 13,19
Output buffer turn-off to OF loez — TBD — 15 — 15 ns 13
CAS to Din delay time teoo 8D — 15 — 8 — ns 5
Output data hold time from RAS toun 8D — 3 - 3 — ns
Output buffer turn-off to RAS tosn — TBD — 15 — 15 ns 19
Output bufier turn-off to WE ez — TBD — 15 — 15 ns
WE to Din delay time tweo TBD — 15 — 18 — ns
RAS to Din delay time taoo 78D — 15 — 18 — ns

HITACHI
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HM5164805A Series, HM5165805A Series

Write Cycle

HM5164805A/HM5165805A

-5 -6 -7
Parameter Symbo! Min Max Min Max Min Max Unit Notes
Write command setup time twee TBD — 0 —_ 0 — ns 14
Write command hold time twen TBD — 10 — i3 — ns
Write command pulse width 8D — 10 — 10 — ns
Write command to RAS lead time ewt 8D — 10 — 13 — ns
Write command to CAS lead time tom 8D — 10 — 13— ns
Data-in setup time tos B0 — 0 -_ o — ns
Data-in hold time ton TBD — 10 — 13 — ns
Read-Modify-Write Cycle

HM5164805A/HM5165805A

5 - -7
Parameter Symbol_- Min Max Min Max Min Max  Unit Notes
Read-modify-write cycle time towe TBD — 149 — 175 — ns
RAS to WE delay time tows 8D — 78 — 91 - ns 14
CAS to WE delay time towo 78D — 33 — 39 — ns 14
Column address to WE delay time tawo BD — 48 — 56 — ns 14
OE hold time from WE Loen TBD — 15 — 18— ns
Refresh Cycle

HM5164805A/HM5165805A

-5 -6 -7
Parameter Symbol Min Max Min Max Min Max Unit Notes
CAS setup time (CBR refresh cycle) teen 8D — 5 — S — ns
CAS hold time (CBR refresh cycle) teun 8D — 10 — 10 — ns
W_Esetup time (CBR refresh cycle) tune TBD — 0 — 0 —_ ns
WE hold time (CBR refresh cycle) Lot TBD — 10 — 10 — ns
RAS precharge to TAS hold time tapc TBD — 0 — o} —_ ns

HITACHI
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HMS5164805A Series, HM5165805A Series

EDO Page Mode Cycle

HM5164805A/HM5165805A

-5 -6 7
Parameter Symbol Min Max Min Max Min Max Unit Notes
EDO page mode cycle time tuee 8D — 25 — 30 — ns 18
EDO page mode RAS pulse width trase — TBD — 100000 — 100000 ns 15
Access time from CAS precharge tera — 18D — 35 — 40 ns 9,16
RAS hold time from CAS precharge | - TBD — 35 — 40 — ns
Qutput data hold time from CAS low toon TBD — 3 — 3 — ns 9,16
CAS hold time referred OE teow 18D — 10 — 13 — ns
CAS to OF setup time teor TBD — 10 — 10 — ns
Read command hold time from CAS tacne TBD — 35 — 40 - ns
precharge
Write pulse width during CAS precharge t,y¢ 8D — 10 — 10 — ns
OE precharge time toer 8D — 10 — 10 — ns
EDO Page Mode Read-Modify-Write Cycle -

HM5164805NHM5165805A

-5 -6 -7
Parameter Symbol Min Max Min Max Min Max Unit Notes
EDO page mode read- modify-write typrwe 78D — 68 — 79 — ns
cycle time
WE delay time from TAS precharge temw TBD — 54 — 62 — ns 14
Refresh (HM5164805A Series)
Parameter Symbol Max Unit Notes
Refresh period ther 64 ms 8192 cycles
Retresh period (L-version) taer 128 ms 8192 cycles
Refresh (HMS5165805A Series)
Parameter Symbol Max Unit Notes
Refresh period taer - 64 ms 4096 cycles
Refresh period (L-version) | P . 128 ms 4096 cycles

HITACHI
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HMS5164805A Series, HMS5165805A Series

Self Refresh Mode (L-version)

HMS164805AL/HM5165805AL

-5 -6 -7
Parameter Symbol Min Max Min Max Min Max Unit Notes
RAS pulse width {self refresh) truse TBD — 100 — 100 — ps
RAS precharge time (self refresh) trps TBD — 110 — 130 — ns
CAS hold time (self refresh) tous D — -5 — -50 — ns

1.
2.

Notes:

3.

10.
11.
12.
13.

14,

15.
16.
17.
18.

19,
20.

AC measurements assume t; = 2 ns,

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).
Operation with the t,, (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) limit, then access time is
controlled exclusively by t.,..

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

Either toep 0 tepe must be satisfied.

Either {,,, or o, must be satisfied.

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).

Assumes that to., < tog, (Max) and tep < tayp (Max). If taey Orty,, is greater than the maximum
recommended value shown in this table, t,,. exceeds the value shown.

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

Assumes that tagy 2 tag, (Max) and 1., + e (Max) 2 ta,, + t,, (Max).

Assumes that te, 2 ta,, (Max) and tee, + tee (Max) s to,p + t,, (Max).

Either t,, ortg.q, must be satisfied for a read cycles.

torr (Max), tog; (Max), tye, (Max) and t,,, (max) define the time at which the outputs achieve the
open circuit condition and are not referred to output voltage levels.

twess tawos tewor tawo @Nd Lepy 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 willremain open circuit (high impedancs) throughout the entire cycle; it awp 2 tewo (MIN),
town 2 towo (MiN), aNd tug 2 tuug (MIN), 0rgg 2 towg (MINY, tuws 2 L (Min) and tepy 2tepy {Min), the
cycle is a read-modify-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
indeterminate.

tease defines RAS pulse width in EDO page mode cycles.

Access time is determined by the longest among t,,, te. and tg,,.

Alithe V.. and V,, pins shall be supplied with the same voltages.

tyee (Min) can be achieved during a series of EDO page mode write cycles or EDO pagemode read
cycles. If both write and read operation are mixed in a EDO page mode RAS cycle (EDO page
mode mix cycle (1), (2)), minimum valueim cycle (toas + tcp + 2 t;) becomes greater than the
specified t,n. (min)value. The value of CAS cycle time of mixed EDO page mode is showninEDO
page mode mix cycle (1) and (2).

Qutput is disable after both RAS and TAS go to high.

tesu (min) can be achieved when tgg, < teg, (Min) — teee (min).

HITACHI
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HMS5164805A Series, HM5165805A Series

21. Please do not use tq, timing, 10 §s < t,se S 100 s, During this period, the device is in transition
state from normal operation mods to self refresh mode. If ta,ss > 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 s interval should be
executed within 64 ms immediately after exiting from and before entering into the self refresh
mode.

23. Repetitive 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-antering the self refresh mode
again.

24. KXR] HorlL (H:V,, (min) s V,, < V,, (max), L: V, (min) < Vi SV, {max))

Invalid Dout

HITACHI
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HM5164805A Series, HM5165805A Series

. Timing Waveforms**

Read Cycle
tRe
- taas trp
— —
RAS N %
N T
tc tcre -
‘ IRcD lash .
vl tcas
N /
CAS x Z
N
tRAD 1 tRAL
tcaL
t U
] ASR than Asd | lcaH
—ppt
y
Address Row Column >O<><><><>O<><><><
- tRRH_
tRCHA
‘ncsh . tAcH N
I '
me XXXXXS WXXXX
twep
lpzd tcop
troD .
L_1!pzo| | ‘QEA . toED
XXX XX
K y,
toEZ
loac - ‘?ﬁ
t - >~
¢ AA > - toH -
RAC loFR
levz . tonR |
IWEZ [«
4 —
Dout 7 ! Dout E___
7
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HMS5164805A Series, HM5165805A Series

Early Write Cycle

» tRe
tRAS tRp
¥
RAS
XL
tcsH . tche
trReo L1, tmsH
tr tcas
tasr| tRaH tasc| | tcaH

Address Row h Column

twes tweH

tos tDH

High-Z**

Dout

OE :
++ twes = twes(min)

HITACHI
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HM5164805A Series, HM5165805A Series

Delayed Write Cycle

tac .
tRAS L_tmp
N .s
RAS N /J \
R 7
tesH tcpp
tgRep tAsSH
i tcas
TAS }R ﬂ‘
K 7
tcaH
tc
tAawL
tRes - twe
7
WE
K 7
tpze tps toH
P =4 -——————
. High-Z 4 .
Din N Din
A
tozo . toEH
——
toep t
OEP
A N
OE /
loez
tc
Dout g E High-Z
Invalid Dout
HITACHI
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HM5164805A Series, HM5165805A Series

Read-Modify-Write Cycle

« tawc
taas A1)
N
RAS N
N 7
tvl ],
‘tRep 1, tcas ol Ll tchRp
CAS \
R 7T
'RAD,
asr]| tran tasc) | tcaH
¥
Address Row Column
T~
tRCS| fttnd Fate fewp > "4-"";’
tAwD | ftawe
- tRwWD [ twe

toze toH
- > -
tps |
t t
Jtozo| | SEP OH,
10EA toep
— 7 i/ R
5= OO0 |/
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HMS5164805A Series, HM5165805A Series

RAS-Only Refresh Cycle
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HMS5164805A Series, HM5165805A Series

CAS-Before-RAS Refresh Cycle
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HMS5164805A Series, HM5165805A Series

Hidden Refresh Cycle
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HM5164805A Series, HM5165805A Series

EDO Page Mode Read Cycle (1)

24

'ap
—_
RAS lasp “hee \
ty tosn Thpe Tipg 'cpaK tcap
cp ce 18P ) tnen
CAS tcas tcas tcas lcas
RCHA . tacHC
lacs IacH 'RCS| tARH
e y —]'AcH
WE
: twee 'RAL
tasR foo] [RAH thscl tCAH Jasc | [tean . Lasd |tean Ias oA \wep
(ASG) | [CA, X
Address Row m Column 1 g XIColumn ZXXXXXXXXX Column Column 4 x
TcaL leal 'caL teaL
L]
1RDD
1
ozc| | tcoo
SN XX
lozd - 'C..?H ilcop
l ‘" logp toep| | r- toep
oE \ 1Y /
llos A tcpal ' 'cpa ‘oFR
1CAG A, logz jl;:: 'an :OHR
WA lcac . toez et 'OEZ
Wez OH CACH [lawy fcag b tono
thac = 10EA ‘orr
amg = S It SR W 17X on
Dout Dout 1 E foout ‘E —{Dou 2 @Doul 35—— Douwt4 jp—
HITACHI

B 4496203 002k&76 920 MR

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




HM5164805A Series, HM5165805A Series

EDO Page Mode Read Cycle (2)
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HM5164805A Series, HMS5165805A Series

EDO Page Mode Early Write Cycle
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HMS5164805A Series, HM5165805A Series

EDO Page Mode Delayed Write Cycle
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HMS5164805A Series, HM5165805A Series

EDO Page Mode Read-Modify-Write Cycle
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HMS5164805A Series, HM5165805A Series

EDO Page Mode Mix Cycle (1)
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HMS5164805A Series, HM5165805A Series

EDO Page Mode Mix Cycle (2)
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HM5164805A Series, HM5165805A Series

Self Refresh Cycle (L-version)*:2%
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HMS5164805A Series, HM5165805A Series

Package Dimensions

HM5164805AJ/ ALJ Series ]
HMS5165805A)/ ALJ Series (CP-32DC) Unit: mm
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HMS5164805A Series, HM5165805A Series

HMS164805ATT/ALTT Series

HMS5165805ATT/ALTT Series (TTP-32DC) Unit: mm
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