HM5165405AU-6

64M EDO DRAM (16-Mwordx 4-bit)
4K refresh

HITACHI

ADE-203-836B (2)
Rev. 2.0
Nov. 10, 1997

Description

The Hitachi HM5165405AU-6 is CMOS dynamic RAM organized 16,777,216-wofebit. It employs

the most advanced CMOS technology for high performance and low power. HM5165405AU-6 offers
Extended Data Out (EDO) Page Mode as a high speed access mode. It has the package variations of
standard 400-mil 32-pin plastic TSOPII.

Features

* Single 3.3V £0.3V)
» Access time: 60 ns (max)
» Power dissipation
O Active mode: 576 mW (max)
0 Standby mode: 1.08 mW (max)
» EDO page mode capability
* Refresh cycle
0 4096 refresh cycles: 128 ms
* 4 variations of refresh
O RAS-only refresh
0 CAS-beforeRAS refresh
O Hidden refresh
O Self refresh
» Battery backup operation

Ordering Information

Type No. Access time Package
HM5165405AUTT-6 60 ns 400-mil 32-pin plastic TSOP I
(TTP-32DC)
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HM5165405AU-6

Pin Arrangement

HM5165405AUTT Series

Vee || , O 32| | Vg
oo [ | 2 31| | o3
o1 [ |3 30| | o2
NC | |4 29| | NC
Ne | | s 28| | NC
NC | |6 271 | Ne
Ne [ |7 26| | CAS
WE | |8 25| | OF
RAS | |9 24| | NC

23| | AL1
22| | A10
21| | A9
20| | A8
19 | A7
18| | A6
17| | Vg
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HM5165405AU-6

Pin Description

Pin name Function

A0 to A1l Address input
¢ Row/Refresh address A0 to A1l
e Column address AOto A11

1/00 to 1/03 Data input/Data output

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

OE Output enable

Ve Power supply

Vg Ground

NC No connection**

Notes: 1. Not internally connected with die.

HITACHI
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HM5165405AU-6

Block Diagram

RAS CAS WE OE
Timing and control
A0 Column decoder
Al Column
. ° | address 16M array <
(0] .
. buffers
All
[ 16M array >
3 /00
3 I/0 buffers to
’ S
* = 16M array /03
. Row §
——\
address
buffers 16M array 2
Absolute Maximum Ratings
Parameter Symbol Value Unit
Voltage on any pin relative to V¢ V; —0.5t0 V. + 0.5 (4.6 V (max)) \%
Supply voltage relative to Vg Ve -0.5t0 +4.6 \Y,
Short circuit output current lout 50 mA
Power dissipation P, 1.0 W
Operating temperature Topr 0to +70 °C
Storage temperature Tstg -55 to +125 °C
4
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HM5165405AU-6

Recommended DC Operating ConditiongTa = 0 to +70C)

Parameter Symbol Min Typ Max Unit Notes
Supply voltage Ve 3.0 3.3 3.6 \Y 1,2
Input high voltage Vi 2.0 — Ve +03 V 1
Input low voltage vV, -0.3 — 0.8 \% 1

Note: 1. All voltage referred to Vg.

2. The supply voltage with all V. pins must be on the same level. The supply voltage with all Vg
pins must be on the same level.
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HM5165405AU-6

DC Characteristics(Ta =0to +70C, V.. =3.3V+ 0.3V, V,;=0V)

HM5165405AU
60 ns
Parameter Symbol  Min Max Unit  Test conditions
Operating current**: *? lect — 160 mA tee = Min
Standby current lecs — 2 mA TTL interface
RAS, CAS =V,
Dout = High-Z

— 300 LA CMOS interface
RAS,CAS 2V..-0.2V

Dout = High-Z

RAS-only refresh current* lecs — 160 mA tre = Min

Standby current** lecs — 5 mA RAS =V,,CAS =V,
Dout = enable

CAS-before-RAS refresh current lecs — 140 mA tge = Min

EDO page mode current*" ** leer — 120 mA type = Min

Battery backup current* lccio — 650 HA CMOS interface

(Standby with CBR refresh) Dout = High-Z, CBR
refresh: ty. =31.3 ps
tras < 0.3 ps

Self refresh mode current lecu — 400 HA CMOS interface
RAS,CAS<0.2V
Dout = High-Z

Input leakage current I, -10 10 HA 0V<VinsV,+03V

Output leakage current lo -10 10 LA 0V <Vout<s V.
Dout = disable

Output high voltage Vou 2.4 Vee \Y, High lout = -2 mA

Output low voltage VoL 0 0.4 \Y, Low lout = 2 mA

Notes : 1. |.. 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,.
Address can be changed once or less within one page mode cycle t, .
4. V,,2V,—-02V,0V<V, <02V.

w
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HM5165405AU-6

Capacitance(Ta = 25C, V.= 3.3 V+ 0.3 V)

Parameter Symbol Typ Unit Notes
Input capacitance (Address) C. — pF 1
Input capacitance (Clocks) C, — pF 1
Output capacitance (Data-in, Data-out) Cio — pF 1,2

Notes : 1. Capacitance measured with Boonton Meter or effective capacitance measuring method.
2. RAS and CAS =V, to disable Dout.
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HM5165405AU-6

AC Characteristics (Ta = 0t0 +70C, V.= 3.3 V£ 0.3V, V= 0 V) *, *? =17

Test Conditions

* Inputrise and fall time: 2 ns

* Inputlevels: \{ =0V,V,;=3V

* Input timing reference levels: 0.8V, 2.0V

» Output timing reference levels: 0.8V, 2.0V

* Output load: 1 TTL gate +,q100 pF) (Including scope and jig)

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

HM5165405AU

60 ns
Parameter Symbol Min Max Unit Notes
Random read or write cycle time tre 104 — ns
RAS precharge time trp 40 — ns
CAS precharge time tep 10 — ns
RAS pulse width tras 60 10000 ns
CAS pulse width teas 10 10000 ns
Row address setup time tasr 0 — ns
Row address hold time tran 10 — ns
Column address setup time tasc 0 — ns
Column address hold time tean 10 — ns
RAS to CAS delay time trco 20 45 ns
RAS to column address delay time trao 14 30 ns 4
RAS hold time trsn 15 — ns
CAS hold time tesn 48 — ns 21
CAS to RAS precharge time tere 5 — ns
OE to Din delay time toeo 15 — ns 5
OE delay time from Din toro 0 — ns 6
CAS delay time from Din tosc 0 — ns 6
Transition time (rise and fall) t; 2 50 ns 7

HITACHI
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HM5165405AU-6

Read Cycle

HM5165405AU

60 ns
Parameter Symbol Min Max Unit Notes
Access time from RAS trac — 60 ns 8,9
Access time from CAS tonc — 15 ns 9,10, 16
Access time from address tan — 30 ns 9,11, 16
Access time from OE toea — 15 ns 9
Read command setup time tres 0 — ns
Read command hold time to CAS tacn 0 — ns 12
Read command hold time from RAS trerr 60 — ns
Read command hold time to RAS trru 0 — ns 12
Column address to RAS lead time traL 30 — ns
Column address to CAS lead time tea 18 — ns
CAS to output in low-Z tes 0 — ns
Output data hold time ton 3 — ns 20
Output data hold time from OE toro 3 — ns
Output buffer turn-off time torr — 15 ns 13, 20
Output buffer turn-off to OE toes — 15 ns 13
CAS to Din delay time teop 15 — ns 5
Output data hold time from RAS tour 3 — ns 20
Output buffer turn-off to RAS torr — 15 ns 13, 20
Output buffer turn-off to WE twer — 15 ns 13
WE to Din delay time tyeo 15 — ns
RAS to Din delay time tron 15 — ns

HITACHI
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HM5165405AU-6

Write Cycle

HM5165405AU

60 ns
Parameter Symbol Min Max Unit Notes
Write command setup time twes 0 — ns 14
Write command hold time twen 10 — ns
Write command pulse width twe 10 — ns
Write command to RAS lead time [ 15 — ns
Write command to CAS lead time tewl 10 — ns
Data-in setup time tos 0 — ns
Data-in hold time ton 10 — ns
Read-Modify-Write Cycle

HM5165405AU

60 ns
Parameter Symbol Min Max Unit Notes
Read-modify-write cycle time trwe 149 — ns
RAS to WE delay time trwn 78 — ns 14
CAS to WE delay time town 33 — ns 14
Column address to WE delay time tawp 48 — ns 14
OE hold time from WE toen 15 — ns
Refresh Cycle

HM5165405AU

60 ns
Parameter Symbol Min Max Unit Notes
CAS setup time (CBR refresh cycle) tesk 5 — ns
CAS hold time (CBR refresh cycle) tong 10 — ns
WE setup time (CBR refresh cycle) tyme 0 — ns
WE hold time (CBR refresh cycle) tomn 10 — ns
RAS precharge to CAS hold time trec 0 — ns

10
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HM5165405AU-6

EDO Page Mode Cycle

HM5165405AU

60 ns
Parameter Symbol Min Max Unit Notes
EDO page mode cycle time thec 25 — ns 19
EDO page mode RAS pulse width trase — 100000 ns 15
Access time from CAS precharge tepa — 35 ns 9, 16
RAS hold time from CAS precharge tepru 35 — ns
Output data hold time from CAS low toon 3 — ns 9
CAS hold time referred OE teol 10 — ns
CAS to OE setup time teop 10 — ns
Read command hold time from CAS precharge trenc 35 — ns
Write pulse width during CAS precharge twee 10 — ns
OE precharge time toee 10 — ns
EDO Page Mode Read-Modify-Write Cycle

HM5165405AU

60 ns
Parameter Symbol Min Max Unit Notes
EDO page mode read- modify-write cycle time thprwe 68 — ns
WE delay time from CAS precharge tepw 54 — ns 14
Refresh
Refresh )Parameter Symbol Max Unit Notes
Refresh period trer 128 ms 4096 cycles

11
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HM5165405AU-6

Self Refresh Mode

HM5165405AU
60 ns
Parameter Symbol Min Max Unit Notes
RAS pulse width (self refresh) trass 100 — us
RAS precharge time (self refresh) tres 110 — ns
CAS hold time (self refresh) tens —50 — ns
Notes: 1. AC measurements assume t; =2 ns.

2.

9.
10.
11.

12.
13.

14.

15.
16.
17.
18.

19.

20

12

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;., (Mmax) is specified as a
reference point only; if ty.; is greater than the specified t;., (max) limit, then access time is
controlled exclusively by t.,c.

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

Either t,g, Or t.,, must be satisfied.

Either t,,, or t,,. 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 ty.p < trep (Max) and tg,y < trap (Max). If txep OF tryp 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 tep 2 trep (Max) and tyep + toae (Max) = tryp + ty, (Max).

Assumes that tg,, 2 trap (Max) and tyep + teae (Max) < tgup + ty, (Max).

Either t, oOr ts, must be satisfied for a read cycles.

tore (Max), toe, (Max), t,e, (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 trwos townr Lawn @Nd tepy, @re not restrictive operating parameters. They are included in the
data sheet as electrical characteristics only; if t,,.s = t,,cs (Min), the cycle is an early write cycle
and the data out p|n will remain open circuit (high |mpedance) throughout the entire cycle; if tyyp

2 tRWD (mln) tCWD = CWD (mln) and tAWD = AWD (mln) or tCWD = CWD (mln) tAWD = AWD (mln) and tCF’W 2
tepw (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.

trase defines RAS pulse width in EDO page mode cycles.
Access time is determined by the longest among t,,, tcac and tepa.
All the V. and Vg pins shall be supplied with the same voltages.

In delayed write or read-modify-write cycles, OE must disable output buffer prior to applying data
to the device.

tyee (Min) can be achieved during a series of EDO page mode write cycles or EDO page mode
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 value of CAS cycle (., + t, + 2 t;) becomes greater
than the specified t,,.c (min) value. The value of CAS cycle time of mixed EDO page mode is
shown in EDO page mode mix cycle (1) and (2).

. Data output turns off and becomes high impedance from later rising edge of RAS and CAS.

Hold time and turn off time are specified by the timing specifications of later rising edge of RAS
and CAS between t,, and t,, and between t,.; and t...

HITACHI

Powered by ICminer.com Electronic-Library Service CopyRight 2003



HM5165405AU-6

21.t.g, (min) can be achieved when ty.; < t.g, (Min) — teag (Min).

22.Please do not use tg,s timing, 10 ps < t;,ss < 100 ps. During this period, the device is in
transition state from normal operation mode to self refresh mode. If tg,es > 100 ps, then RAS
precharge time should use t5.¢ instead of tg,.

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

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

25.XXX: HorL (H: V,, (min) <V, < V,, (max), L: V,_ (min) < V,, <V, (max))

/T Invalid Dout

When the address, clock and input pins are not described on timing waveforms, their pins must
be applied V,, or V,.

13
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HM5165405AU-6

Timing Waveforms*?°

Read Cycle
trAS e tRP
__ \ / A
RAS N / \
\ 7
§ tesH o L lcrP .
tred | trsH .
D _ leas
\ /4
CAS N /
N
< RAD | tRAL -
teaL R
tAsr t, t -
trar asg | lcAH
i
/
Address Row Column
N
tRRH
tRCHR
tRes| | _ treH
/4 \
wE X XXX/ \XXXX
tozc twep
DR P tcobo [ *
trRDD

A\

9
=]
%
T

L
Q

7

N
PN

bzo | | |loea | - toED _
%X X *
N 7Z
< toez >
t
P tCAC - ?HO >
- > - OFF .
- tan > “ ton :
« [RAC . <JoFR |
leiz < lowr |
tWEZ [
/4 \
Dout Dout 7§7
N
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HM5165405AU-6

Early Write Cycle

P tras ke
-\
RAS \ \
/
- tesH .| | fcrP .
- trep |, lrsw .
tr| | - tcas
CAS BX /4
N 7
tasr | |tRAH tasc | | tcan
[ [ |
Address Row Column

twes twen

tbs toH
-
High-Z*
Dout g
= twes = twes (min)
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HM5165405AU-6

Delayed Write Cycles*®

< trc »
o trAS _ trp
- N
RAS \ \
\ /
. tesh P tcrp
» tRep L tRsH -
tT= - - tcas >
CAS l& 7‘
N 77
tasr | |tRAH tasc| | tcan
R S [~
Address Row Column >O< >Q
o
=tRWL
tres N
L 4
WE /
N\ /
Lfpzg tps tpH
High-Z
t toep
~DZ£ —» <t0EH=
- toep o
L , 7 N
IV Ve
toez
L
teig
High-Z
Dout 9
Invalid Dout
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HM5165405AU-6

Read-Modify-Write Cycle**®

B trwe .
_ tras . trp
RAS
N VA
.
lReD g tcas | le! fcrRP |
CAS BX
tRAD K 7
tasr | | tRAH tasc| | tcan
| -
u
Address Row Column
N
t
tRcg| [4»| |- fewp > %
tAwD o | lrwe
- frwp > <tWP=
4 \
we 7 N /OOK,
\ /
<tch= . ton
ps| ™ ’
»
t t
Dz | P <OEH
‘tOEé _ tOEP _
/ L
OE ] 7]
<feacy! | ltog;
- tAA -
tRAC > | ;tOHO
/ \ High-Z
Dout Dout E ?
teLz
-
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HM5165405AU-6

RAS-Only Refresh Cycle

B tre
trAs B trp |
/ \ / \
RAS / \ \
tr | |
B tcrp _ trpc | terp.
/4 N 4
CAS /
tasr trRaH
Address ><><><>< Row
torr
loFr
High-Z
bou 7
7

18
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HM5165405AU-6

CAS-Before-RAS Refresh Cycle

R tRAS :
/ \
RAS / \
N\
trPC tcsr tCHR
| | |- >
T, e Y
/
t
« P >‘ twrp| | twRrH tecp
o 7 \
WE

Address

4
x§<<§

IR

| torr

—
o
T
T

A
A4

High-Z

Dout 7

19
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HM5165405AU-6

Hidden Refresh Cycle

< trc oo [RC le trc .
< tRAS o < RP trag, | |IRP tRas | [ RP |
__ \ / \
RAS \ \ / \
. N /l N\ /
T
T _IrsH  fewr ||| | terP |
_ kkep
e \ /
CAS X Z
N /|
< RAD |, fRAL
tasg| |RAH  tasc| | fcan
/ A
Address Row Column
\ /
tRRH
- tRCS= - ‘tRCH
/A \
we SO AX
N\
t
bz VED,
< lcDD,
) - tRDD, |
N High-Z - "
Din y \
B tbzo N ‘tOEEl
_loea
OFE /
o= ROV /
N\ /
» tCAC‘ ‘tOEZ
N o t
t <« tyEz
- AA > » <«—toHo
o traC .  lorr |
t
CLZ . tOH
/ \
Dout Dout E—
\ /
‘ torr
toHr
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HM5165405AU-6

EDO Page Mode Read Cycle (1)

trp
—_— t |
RAS tRASP HPC [’ i
- \
tr . tHpc thpc tepri tcrp
CSH icp tcp LLCP ) they
3 r 3 \ ] r
CAS \.  fcas || \ tcas | \. tcas / \_tcas ]
X / Ay ' ! \- /
tRCHR r tRCHC ¢
tres trcH RCS {RRH
e ‘ d RCH
N
twoe tRAL
task a] [RAH tasc . fcaH tasc | |tcan tasg|tean, tasc| | JlcAH tweb
Address m Row XXX Column lx x Column 2X><><><><><><><>< Column 3 Column 4 ><><><
teal teal teal teal
tRDD
tpzc tcbD
o T 0
g X
tbzo tcoL tcop
e - (> tOED
toep tOEP|
o LN f IR SO0
‘ toea tcpa t tepa EOFR
Ty tAA lOEZ ?:: tAA OHR
<—QAQt tcac| |~ : toez ~ OFz
<¢> twez OHO CAG |t 'eNe! - tOHO
- toea — &
tRAC —> tDOH toEA OFF
-~ toHo OH
||
ou ou ou ou ou
Dout § Dout 1 E {D 2 {Dout 2 Dout 3 Dout 4
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EDO Page Mode Read Cycle (2)

trp
RAS trASP ] \
N y
t t thpc tHpC thpc tcrp
T CSH tcp tcp tcp trsn
1 r — r A ——
CAS V. tcas || tcas \. tcas N _tcas || |/
R —— \ / \ /
tRCHC
tres tRRH
s <—3 RCH
tRAL
tasr <o [RAHYASC |, tCAH tasg| |Lean tasg) |toay tasc .| |{LCAH WED
Address m Row XXX Column 1 X><>< Column 2§<><>O<><><><><>< Column 3 Column 4 ><><><
teal ‘ teal teal
| t tRDD
CAL
tpzc tcbD
; \ High-Z ]
/ \
7
tbzo el tcop
»| | - = tOED
toep tQEp
oe LN , [ 100K
t t
‘ toEA tcpal tcpa CPA tOFR
s tan tor7 taa tan OHR
~—CAG tcac| |~ A |ltoez -~ loEz
tAA X OHO : e tcad «— tono
DOH OEA i t
tRAC e e  |!DOH toEA 85':
toHo
Dout { Dout 1 §@§ Dout 2)—— Dout 2 Dout 31— Dout 4 }—
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HM5165405AU-6

EDO Page Mode Early Write Cycle

- trasP X trp
_ \
RAS \ \

N\ /|

tg

B tesh L thpc . L RSH_

. trep Ll teas| | tep | |teas || fter | |, tcas | [cre
oA N/ N/ N

N/
tasr| | tram tasc| |tcan tasc| |tcan tasc| |lcan
Column 2 Column N >©< ><
twes | |twen, twes | | bwen twes | [twen

High-z*

Dout

* twes = twes (min)
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HM5165405AU-6

EDO Page Mode Delayed Write Cycle'®

- trASP
1 tre
N
RAS N\ \
N /
t‘L _ tCE . tCRE
tesh e thpc «  IRSH
trep |, fcas | . lcAs P tcas
\ /\ /|
CAS
\ 7N /
[ tasc Ll tasc Lo tasc
t t
CAH CAH tCAH
Address Column 1 ><><Co|umn 2 Column N
t t t
cwL cwWL| EV%H
RWL
tRC§ B tF\;C_IE tRCS
4 \ N \
we )/ \ X /XXX
twe | | | twel | | twp B
| | bzc bs  ltzctos’ | || tozc oS
. o | oH . o
1t N e Y_Nj X:
pzq oED t —» t >
. i~y DZO, | - DZQ {oED
<JoEP| L loer <loEA
{OEH e toEHl<»> tOEH e
o 7 3 7 Y 7 X
o= )OO0 NN N N
terz, | ez, | teiz,|
i loEz o loEZ L loEz
High-Z
Dout
Invalid Dout Invalid Dout Invalid Dout
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HM5165405AU-6

EDO Page Mode Read-Modify-Write Cycle*®

» tRASP »
| LtrP
\
RAS X
N\ /
t t
Tl e - HPRWC . . trsy N
tecp | | tep | | > lCcrRP
<« RCD |, tcas . e CAS . CAS ]
\ /N /N
CAS \ /N /N
N Y/ N Y/ N\ /|
tRAD
tAsR, || tAsc,ll, ol tASC »llo tASC
tRAH tcaH tcaH tcaH
Address Row Column 1 Column 2 Column N
tRwD tewl tcpw tewl tcpw tewl
el | > - > |- L g
tAwD tAWD tAwD
¥ |trcs "t ™ tewn
RCS RWL
< CWD es| l« ICWD L | e fCWD
N \ N
e X X XUZXXX
trRes, ||| twp » twe |||, twel | |,
o |l tozc tos | tpzc DS | tozc DS |,
Lo foH, !
Din XEK Gi N Gin N Z15|
/4 1 Y 2 /4 N
Em— toEp = toED N toED N
tbzo| | || —> tbzo || || —™ tbzo || || —*
> <OEP| LOEP| <OEP
tOEH [ {OEH fa—»| {OEHNe—»
/ N / N / \
. fe VAo OO
| T‘j wone Hetoro L Letoro
tO‘EA thA > thA ]
tCcACe» tCACe» tCcAGw—»|
taAle—» tAAl«—» tAAl >
“~—frac > thA‘< > topal« >
» ol »
tei T L lloez  tei Y| lloez  tei? Y el 4OEZ
/N /N /N ;
7 N N 7 \ High-Z
Dout ! 4 /4 X /
\W/ N W/
Dout 1 Dout 2 Dout N
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HM5165405AU-6

EDO Page Mode Mix Cycle (1)*°

trp
BAS Y tRASP 1 hy
- J \
¢ tcrp
T tep tcp tcp
3 r \ \ ] F
CAS N, tcas _f \ tcas / \. tcas / N tcas || /]
A / 1\ h gl \- /
tesH trsH
trep
t
tweg | t tres tres RRH
s twen -+~ tRCH
__ F tcpw Kty p
P,
v T T sf
) tRAL
ASC t
tASR o JRAHH tCAH E&C» EEA>H éEE tCAH tA§C+> tCAH
Address m Row XXX Column 1 X>< Column 2X><><><><><><><X60Iumn 3X>< Column 4>< ><><><
tcaL
tcaL tRDD
tcDD
t
tDS DH
Din Din 1 High-Z ( X X
-~ Ywep
o [ D000
tcpa tepa %OFR
o
™ fcPA taA WEZ
\ toez e togz
toEA tAA ] lcag
hme ~—={ toHo
ICAC||t
1, OHO -
CAC toon ] 'oEA torr
e OH
4 - s |
Dout \ Dout 2 2@<Dout3 Dout 4 >—
= 7 1 | |
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EDO Page Mode Mix Cycle (2)*°

trp
BAS “’j trASP Z \
- " \
¢ . tcrp
T CSH tcp tcr tep
j r \ i ] r
CAS t . tcas & tcas Z . fcas Z & tcas Z
RCD
tRCHR tRsH
t
tres tren [wes| |twen trcs RC3 'RRH
pe lext tRCH
__ 1 Iz 1 H .
" XXW tCPW Jt ]
1 »_{ tRAL
tasc|| t,
taSR e | IRAH CAH tasc ig/iH tasc| |tcan tasc tcaH
[ [ Joot— | [ e e
Address @ Row m Column 1 X><>< XCqumn 2 Column 3 Column 4 ><><><
teal ‘ teal teal | teal
tps
t
tps|| foH toH tggg
) —
Din High-Z Din 2 Din 3 \XXX
| toep o toep . bl
t ED cop
QED e B -~ 'web
= T . !
oF 1 /
L E X
t toEA t | 3 OFF
Ll taa : oA - twez
toEA o ?:: taa ! toEz
tcac Ez toEz "CAC ~— tono
tRAC tcAC| | jer tOEA — ¢
tOHoo l«— tOHO OFF
o
/L 'S 7 + 3
Dout Dout 1 Dout3 Dout4 )——
< 1 \ % 7
27

Powered by ICminer.com Electronic-Library Service CopyRight 2003




HM5165405AU-6

Self Refresh Cyclé #2324
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Package Dimensions

HM5165405AUTT Series (TTP-32DC)
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Dimension including the plating thickness EIAJ Code —
Base material dimension Weight (reference value)| 0.51 g
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When using this document, keep the following in mind:

1. This document may, wholly or partially, be subject to change without notice.

2. Allrights are reserved: No one is permitted to reproduce or duplicate, in any form, the whole or part of
this document without Hitachi’s permission.

3. Hitachi will not be held responsible for any damage to the user that may result from accidents gr any
other reasons during operation of the user’s unit according to this document.

4. Circuitry and other examples described herein are meant merely to indicate the characteristics and
performance of Hitachi's semiconductor products. Hitachi assumes no responsibility for any intellectual
property claims or other problems that may result from applications based on the examples described
herein.

5. No license is granted by implication or otherwise under any patents or other rights of any third party or
Hitachi, Ltd.

6. MEDICAL APPLICATIONS: Hitachi’'s products are not authorized for use in MEDICAL
APPLICATIONS without the written consent of the appropriate officer of Hitachi's sales company.
Such use includes, but is not limited to, use in life support systems. Buyers of Hitachi's products are
requested to notify the relevant Hitachi sales offices when planning to use the products in MEDICAL
APPLICATIONS.
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Semiconductor & IC Div. Continental Europe Electronic Components Div. 16 Collyer Quay #20-00
2000 Sierra Point Parkway Dornacher Stral3e 3 Northern Europe Headquarters ~ Hitachi Tower
Brisbane, CA. 94005-1835 D-85622 Feldkirchen Whitebrook Park Singapore 049318
USA Minchen Lower Cookham Road Tel: 535-2100
Tel: 415-589-8300 Tel: 089-9 91 80-0 Maidenhead Fax: 535-1533
Fax: 415-583-4207 Fax: 089-9 29 30-00 Berkshire SL6 8YA
United Kingdom Hitachi Asia (Hong Kong) Ltd.
Tel: 01628-585000 Unit 706, North Tower,
Fax: 01628-585160 World Finance Centre,

Harbour City, Canton Road
Tsim Sha Tsui, Kowloon
Hong Kong

Tel: 27359218

Fax: 27306071

Copyright © Hitachi, Ltd., 1997. All rights reserved. Printed in Japan.
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Revision Record

Rev. Date Contents of Modification Drawn by Approved by

1.0 Sep. 30,1997 Initial issue M. Tsunozaki M. Saeki

2.0  Nov. 10, 1997 Deletion of HM5165405AUJ Series (CP-32DC)
Deletion of HM5165405AUTT-5/-7
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