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Description

The Hitachi HM5164400 Series, HM5165400 Series are 64M-bit dynaAldsPrgarized as 16,777,216-
word x 4-bit. They have realized high performance and low power by employM@®SC process
technology. The HM5164400 Series, HM5165400 Series offer Fast Page Mode as a high speed access
mode. They have the package variations of standard 32-pin plastic SOJ and standard 32-pin plastic TSOPII.

Features

e Single 3.3V supply: 3.3V 0.3V
e Access time: 50 ns/60 ns (max)
» Power dissipation
O Active: 396 mW/360 mW (max) (HM5164400 Series)
. 468 mW/396 mW (max) (HM5165400 Series)
0 Standby: 1.8 mW (max) (CMOS interface)
: 0.54 mW (max) (L-version)
» [Fast page mode capability
» Refresh cycles
0 RAS-only refresh

8192 cycles /64 ms (HM5164400)
/128 ms (HM5164400L) (L-version)
4096 cycles /64 ms (HM5165400)

/128 ms (HM5165400L) (L-version)
0 CBR/Hidden refresh
4096 cycles /64 ms (HM5164400, HM5165400)
/128 ms (HM5164400L, HM5165400L) (L-version)
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HM5164400 Series, HM5165400 Series

* 4 variations of refresh
0 RAS-only refresh
0 CAS-beforeRAS refresh
O Hidden refresh
O Self refresh (L-version)
» Battery backup operation (L-version)

Ordering Information

Type No. Access time Package

HM5164400J-5 50 ns 400-mil 32-pin plastic SOJ
HM5164400J-6 60 ns (CP-32DC)
HM5164400LJ-5 50 ns

HM5164400LJ-6 60 ns

HM5165400J-5 50 ns

HM5165400J-6 60 ns

HM5165400LJ-5 50 ns

HM5165400LJ-6 60 ns

HM5164400TT-5 50 ns 400-mil 32-pin plastic TSOP I
HM5164400TT-6 60 ns (TTP-32DC)
HM5164400LTT-5 50 ns

HM5164400LTT-6 60 ns

HM5165400TT-5 50 ns

HM5165400TT-6 60 ns

HM5165400LTT-5 50 ns

HM5165400LTT-6 60 ns

2 HITACHI
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HM5164400 Series, HM5165400 Series

Pin Arrangement (HM5164400 Series)

32-pin SOJ 32-pin TSOP
UJ
Vee |2 32| | vss Vee || , O 32| | vss
1/00 |: 2 31 j 1/03 1/100 \: 2 31] 1/03
/01 |: 3 30 j 1102 /101 \: 3 30] 1102
ne [ |4 20| | ne ne | | 4 29| | ne
ne [ s 28| | ne Nne | | s 28| | NC
ne [ e 271 ] ne Ne | |6 271 | ne
ne [ 7 26| | cAs Ne | |7 26| | cAs
WE [ |8 25| | OE WE| |8 25| | OF
RAS [ |9 24| | A12 RAS [ |9 24 ] A12
Ao [ 10 23| | A Ao [ |10 23| | A11
AL [ 1 22| | A10 AL [ |11 22| | A10
A2 [ |12 21 | A9 A2 [ |12 21| | A9
A3 [ |13 20| | As A3 [ |13 20| | 8
A4 [ |14 19| | A7 A4 |14 19 | A7
As [ |15 18| | »6 As [ |15 18] | A6
Vee [ |18 17| ] Vss Vee | |16 17| | Vvss
(Top view) (Top view)
Pin Description
Pin name Function
AO to A12 Address input
¢ Row/Refresh address A0 to A12
¢ Column address A0 to A10
1/00 to 1/03 Data input/output
RAS Row address strobe
CAS Column address strobe
WE Write enable
OE Output enable
V. Power supply
Vo Ground
NC No connection
HITACHI 3
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HM5164400 Series, HM5165400 Series

Pin Arrangement (HM5165400 Series)
32-pin SOJ 32-pin TSOP
&
Vee [ 1 32 j Vss Vee [ 1C> 32] Vss
/00 [ 2 31 j /03 1100 [ 2 31] 1/03
/01 [ 3 30 j /102 /01 [ 3 30] 1102
NC|:4 29] NC Nc[4 29] NC
NC|:5 28] NC NC[S 28] NC
NC|:6 27] NC NC[G 27] NC
ne [ |7 26| | CAS Ne | |7 26| | CAS
WE [ |8 25| | OF WE [ |8 25| | OE
RAS [ |9 24| | N RAS [ |9 24| ] NC
ro [ ]l10 23| | A1l Ao [ |10 23| | A
AL [ |u 22| | A10 AL [ |11 22| | A10
A2 [ |12 21| | A9 A2 [ |12 21| | A9
A3 [ |13 20 | A8 A3 [ |13 20 | n8
ra [ |14 19| | A7 A4 |14 19| | A7
as [ |i1s 18| | A6 As [ |15 18] | A6
Vee | ||18 17| | Vss Vee | |16 17| | Vss
(Top view) (Top view)
Pin Description
Pin name Function
A0 to Al1 Address input
* Row/Refresh address A0 to All
¢ Column address A0 to Al1
1/00 to 1/03 Data input/output
RAS Row address strobe
CAS Column address strobe
WE Write enable
OE Output enable
Ve Power supply
Vo Ground
NC No connection
4 HITACHI
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HM5164400 Series, HM5165400 Series

Block Diagram (HM5164400 Series)

RAS CAS WE  OE
v v v v

Timing and control

\

AQ —&—— :> Column decoder
Al ——®— Column
to * | address 16M array
. | buffers
Al10 ®
L 16M array
3 1/00
. § I/O buffers to
© .
¢ = 16M array g /03
* Row g?
— N\
address [
buffers 16M array
All — P
A12 ——P
HITACHI 5
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HM5164400 Series, HM5165400 Series

Block Diagram (HM5165400 Series)

RAS

v

CAS WE

v v

Timing and control

\

A0 > Column decoder
Al Column
‘ address 16M array
0]
buffers
All
16M array
3 1/00
§ I/O buffers to
©
= 16M array /03
Row §
N
address |
buffers 16M array
6 HITACHI
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HM5164400 Series, HM5165400 Series

Operation Table

RAS CAS WE OE I/O0tol/O3  Operation

H x x x High-Z Standby

L L H L Dout Read cycle

L L L* x Din Early write cycle

L L L* H Din Delayed write cycle

L L HtolL LtoH Dout/Din Read-modify-write cycle

L H X X High-Z RAS-only refresh cycle

HtoL L H x High-Z CAS-before-RAS refresh cycle or

Self refresh cycle (L-version)
L L H H High-Z Read cycle (Output disabled)
Notes: 1. H: V,, (inactive), L: V, (active), x: V, or V,
2. t,.=0ns: Early write cycle
tyes < 0 Ns: Delayed write cycle

Absolute Maximum Ratings

Parameter Symbol Value Unit

Terminal voltage on any pin relative to V, V; -0.5t0 V. + 0.5 (£4.6 V (max)) \%

Power supply voltage relative to V. V. -0.5t0 +4.6 \Y

Short circuit output current lout 50 mA

Power dissipation P, 1.0 w

Storage temperature Tstg -55to +125 °C

DC Operating Conditions

Parameter Symbol Min Typ Max Unit Notes

Supply voltage Ve 3.0 3.3 3.6 \Y, 1,2
Vs 0 0 0 Y, 2

Input high voltage vV, 2.0 — V,.+03 V 1

Input low voltage V, -0.3 — 0.8 \Y 1

Ambient temperature range Ta 0 — 70 C

Notes: 1. All voltage referred to V..

2. The supply voltage with all V. pins must be on the same level. The supply voltage with all V
pins must be on the same level.

HITACHI 7

Powered by ICminer.com Electronic-Library Service CopyRight 2003



HM5164400 Series, HM5165400 Series

DC Characteristics (HM5164400 Series)

HM5164400
-5 -6
Parameter Symbol Min Max  Min Max  Unit Test conditions
Operating current*" ** leey — 110 — 100 mA t,.=min
Standby current leco — 2 — 2 mA  TTL interface
RAS, CAS=V,
Dout = High-Z
— 0.5 — 0.5 mA  CMOS interface
RAS, CAS=2V_-0.2V
Dout = High-Z
Standby current leco — 150 — 150 MA  CMOS interface
(L-version) RAS,CAS2V_-0.2V
Dout = High-Z
RAS-only refresh current*” lees — 110 — 100 mA t.=min
Standby current* lecs — 5 — 5 mA RAS=V,, CAS=V,
Dout = enable
CAS-before-RAS refresh lecs — 110 — 100 mA t.=min
current
Fast page mode current*"** |, — 90 — 80 mA RAS=V,, CAScycle,
toe = t,c Min
Battery backup current** leco — 500 — 500 MA  CMOS interface
(Standby with CBR refresh) Dout = High-Z
(L-version) CBR refresh: t,. = 31.3 us
toas 0.3 s
Self refresh mode current leen — 400 — 400 MA  CMOS interface
(L-version) RAS, CAS<0.2V
Dout = High-Z
Input leakage current I, -5 5 -5 5 MA OV<VinsV_ +03V
Output leakage current lo -5 5 -5 5 MA  O0V<VoutsV
Dout = disable
Output high voltage Vo 24 Ve 24 Ve \Y High lout = -2 mA
Output low voltage V. 0 0.4 0 0.4 \Y Low lout = 2 mA

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

2. Address can be changed once or less while RAS =V, .
Measured with one sequential address change per fast page mode cycle, t,..
4. V,,2V,.-02V,0V<V, <02V.

IH = L=

w

8 HITACHI
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HM5164400 Series, HM5165400 Series

DC Characteristics (HM5165400 Series)

HM5165400
-5 -6
Parameter Symbol Min Max  Min Max  Unit Test conditions
Operating current*" ** leey — 130 — 110 mA t,=min
Standby current leco — 2 — 2 mA  TTL interface
RAS, CAS=V,
Dout = High-Z
— 0.5 — 0.5 mA  CMOS interface
RAS, CAS=2V_-0.2V
Dout = High-Z
Standby current leco — 150 — 150 MA  CMOS interface
(L-version) RAS,CAS2V_-0.2V
Dout = High-Z
RAS-only refresh current*” lees — 130 — 110 mA t.=min
Standby current* lecs — 5 — 5 mA RAS=V,, CAS=V,
Dout = enable
CAS-before-RAS refresh lecs — 130 — 110 mA t.=min
current
Fast page mode current*"** |, — 90 — 80 mA RAS=V,, CAScycle,
toe = t,c Min
Battery backup current** leco — 500 — 500 MA  CMOS interface
(Standby with CBR refresh) Dout = High-Z
(L-version) CBR refresh: t,. = 31.3 ps
tons 0.3 s
Self refresh mode current leen — 400 — 400 MA  CMOS interface
(L-version) RAS, CAS<0.2V
Dout = High-Z
Input leakage current I, -5 5 -5 5 MA OV<VinsV_ +03V
Output leakage current lo -5 5 -5 5 MA  O0V<VoutsV
Dout = disable
Output high voltage Vo 24 Ve 24 Ve \Y High lout = -2 mA
Output low voltage V. 0 0.4 0 0.4 \Y Low lout = 2 mA

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

2. Address can be changed once or less while RAS =V, .
Measured with one sequential address change per fast page mode cycle, t,..
4. V,,2V,.-02V,0V<V, <02V.

IH = L=

w

HITACHI 9
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HM5164400 Series, HM5165400 Series

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

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

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

10 HITACHI
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HM5164400 Series, HM5165400 Series

AC Characteristics (Ta =010 +70°C, \.=3.3V £ 0.3V, \[(= 0 V) *"***¥

Test Conditions

* Inputrise and fall time: 5 ns

* Input timing reference levels: 0.8V, 2.0V

e Output timing reference levels: 0.8V, 2.0V

* Outputload: 1 TTL gate + G100 pF) (Including scope and jig)

Read, Write, Read-Modify-Write and Refresh CyclefCommon parameters)

HM5164400/HM5165400
-5 -6

Parameter Symbol  Min Max Min Max Unit Notes
Random read or write cycle time tec 90 — 110 — ns

RAS precharge time top 30 — 40 — ns

CAS precharge time te 8 — 10 — ns

RAS pulse width toss 50 10000 60 10000 ns

CAS pulse width tons 13 10000 15 10000 ns

Row address setup time tien 0 — 0 — ns

Row address hold time toan 8 — 10 — ns
Column address setup time thsc 0 — 0 — ns
Column address hold time toan 8 — 10 — ns

RAS to CAS delay time toco 18 37 20 45 ns

RAS to column address delay time tero 13 25 15 30 ns 4
RAS hold time toc 13 — 15 — ns

CAS hold time tee 50 — 60 — ns

CAS to RAS precharge time teme 5 — 5 — ns

OE to Din delay time toos 13 — 15 — ns 5
OE delay time from Din to 0 — 0 — ns 6
CAS delay time from Din t,c 0 — 0 — ns 6
Transition time (rise and fall) t; 3 50 3 50 ns 7

HITACHI 11
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HM5164400 Series, HM5165400 Series

Read Cycle

HM5164400/HM5165400

-5 -6
Parameter Symbol  Min Max Min Max Unit Notes
Access time from RAS tonc — 50 — 60 ns 8,9
Access time from CAS [ — 13 — 15 ns 9,10, 17
Access time from address tan — 25 — 30 ns 9,11, 17
Access time from OE toea — 13 — 15 ns 9
Read command setup time trcs 0 — 0 — ns
Read command hold time to CAS tecn 0 — 0 — ns 12
Read command hold time to RAS [ 0 — 0 — ns 12
Column address to RAS lead time toa 25 — 30 — ns
Column address to CAS lead time toa 25 — 30 — ns
CAS to output in low-Z te, 0 — 0 — ns
Output data hold time ton 3 — 3 — ns
Output data hold time from OE tono 3 — 3 — ns
Output buffer turn-off time tore — 13 — 15 ns 13
Output buffer turn-off to OF toes — 13 — 15 ns 13
CAS to Din delay time teoo 13 — 15 — ns 5
Write Cycle

HM5164400/HM5165400

-5 -6
Parameter Symbol  Min Max Min Max Unit Notes
Write command setup time tes 0 — 0 — ns 14
Write command hold time twen 8 — 10 — ns
Write command pulse width te 8 — 10 — ns
Write command to RAS lead time et 13 — 15 — ns
Write command to CAS lead time tewe 13 — 15 — ns
Data-in setup time tos 0 — 0 — ns 15
Data-in hold time to,, 8 — 10 — ns 15
12 HITACHI
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HM5164400 Series, HM5165400 Series

Read-Modify-Write Cycle

HM5164400/HM5165400

-5 -6
Parameter Symbol  Min Max Min Max Unit Notes
Read-modify-write cycle time [ 131 — 155 — ns
RAS to WE delay time touo 73 — 85 — ns 14
CAS to WE delay time tewo 36 — 40 — ns 14
Column address to WE delay time two 48 — 55 — ns 14
OE hold time from WE toen 13 — 15 — ns
Refresh Cycle

HM5164400/HM5165400

-5 -6
Parameter Symbol  Min Max Min Max Unit Notes
CAS setup time (CBR refresh cycle) teen 5 — 5 — ns
CAS hold time (CBR refresh cycle) term 8 — 10 — ns
WE setup time (CBR refresh cycle) tore 0 — 0 — ns
WE hold time (CBR refresh cycle) tre 8 — 10 — ns
RAS precharge to CAS hold time tooc 5 — 5 — ns
Fast Page Mode Cycle

HM5164400/HM5165400

-5 -6
Parameter Symbol  Min Max Min Max Unit Notes
Fast page mode cycle time toc 35 — 40 — ns
Fast page mode RAS pulse width tonse — 100000 — 100000 ns 16
Access time from CAS precharge tepn — 30 — 35 ns 9,17
RAS hold time from CAS precharge tepmn 30 — 35 — ns

HITACHI 13
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HM5164400 Series, HM5165400 Series

Fast Page Mode Read-Modify-Write Cycle

HM5164400/HM5165400

-5 -6
Parameter Symbol  Min Max Min Max Unit Notes
Fast page mode read-modify-write cycle t.,. 76 — 85 — ns
time
WE delay time from CAS precharge tem 53 — 60 — ns 14
Refresh(HM5164400 Series)
Parameter Symbol Max Unit Note
Refresh period toer 64 ms 8192 cycles
Refresh period (L-version) toer 128 ms 8192 cycles
Refresh(HM5165400 Series)
Parameter Symbol Max Unit Note
Refresh period toer 64 ms 4096 cycles
Refresh period (L-version) toer 128 ms 4096 cycles

Self Refresh Mode(L-version)

HM5164400L/HM5165400L

-5 -6
Parameter Symbol  Min Max Min Max Unit Notes
RAS pulse width (Self refresh) tonss 100 — 100 — ps 23
RAS precharge time (Self refresh) teps 90 — 110 — ns 23
CAS hold time (Self refresh) tepe -50 — -50 — ns

Notes: 1. AC measurements assume t, = 5 ns.

2. Aninitial 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 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_,..

4. 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,,.

14 HITACHI
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HM5164400 Series, HM5165400 Series

5. Eithert,., or t.,, must be satisfied.

Either t_,, or t,,. 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. Assumesthatt, ., <t., (max)andt,, <t (max). Ift,, ort.,, isgreater 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 t,, > t. ., (max) and t., + t.,. (max) =t +t,, (Max).

11.Assumes that t_,, >t ,  (max) and t__, + t.,. (max) <t.,, +t,, (Mmax).

12. Either t., or t., must be satisfied for a read cycles.

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

14.1, .. towor tewo Lawo @Nd to,,, are not restrictive operating parameters. They are included in the data
sheet as electrical characteristics only; if t,.. > t,., (min), the cycle is an early write cycle and the
data out pin WI|| remain open CII’CUIt (high |mpedance) throughout the entire cycle; if t,,; 2 too
(mlﬂ) tcwo = CWD (mln) and tAWD = AWD (mm) or tcwo = CWD (mm) tAWD = AWD (min) and tcpw 2 tcpw
(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.

15.t, t,, are referred to CAS leading edge in early write cycles and to WE leading edge in delayed
write or read-modify-write cycles.

16.t,,., defines RAS pulse width in fast page mode cycles.

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

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

19. When output buffers are enabled once, sustain the low impedance state until valid data is
obtained. When output buffer is turned on and off within a very short time, generally it causes
large V./V line noise, which causes to degrade V,, min/V, max level.

20. Before and after self refresh mode, execute CBR refresh to all refresh addresses in or within 64
ms period on the condition a and b below.

a. Enter self refresh mode within 15.6 ps after either burst refresh or distributed refresh at equal
interval to all refresh addresses are completed.

b. Start burst refresh or distributed refresh at equal interval to all refresh addresses within
15.6us after exiting from self refresh mode.

21.In case of entering from RAS-only-refresh, it is necessary to execute CBR refresh before and
after self refresh mode according as note 20.

22.For L-version, it is available to apply each 128 ms and 31.2 us instead of 64 ms and 15.6 s at
note 20.

23 Attt > 100 ps, self refresh mode is activated, and not activated at t,,.. < 10 ps. It is undefined
within the range of 10 ps<t_,.. <100 ps. Fort,. =10 ps, it is necessary to satisfy t_...

24 XXX: HorL (H:V,, (min) <V, <V, (max), L: V, (min) <V, <V, (max))

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

OED CDD

o

DzC

\N_
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HM5164400 Series, HM5165400 Series

Timing Waveforms**

Read Cycle
« tre o
B tras o e RP |
_ \ / \
RAS \ / \
N\ /
‘ tesH .| < [CRP .
B tRep 1, trRsH .
vl . leas
\ /
CAS \ /
N
« [RAD ¢ trAL .
- teaL
tasr Tasc | tcaH
S tRAH <—>‘ [ E—
e
/
Address Row Column
N
. tRRH_
RCS, . tren
. /4 \
WE
Joze « lcoD
: ( High-Z £
Din ) {
< |bzo| | | loes < [OED
N /
> o OEZ
< leac ol foHo
- ., torr
« trac , -
t
CLZ <tOH=
N
Dout Dout )
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HM5164400 Series, HM5165400 Series

Early Write Cycle

» tre N
- tras L tre
RAS N\ \
/
» tcsH L tcrp .
trep trsH
tr| | . leas
CAS XX
| |
tasr | [tRaH tasc | | tcan
[ [
Address Row Column

twes tweH

tps toH
|~
on () %XXW%W
High-Z*
Dout 9
* twes = twes (min)
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HM5164400 Series, HM5165400 Series

Delayed Write Cycles*®

< tre -
" tras N trp
RAS \ \
\ /|
- tesh e tcrp
- trep I, tRsH .
LAl P tcas .
CAS X 71
- 77
tASF{ tRAH tASC tCAH
[ |
Address Row Column WX
ow
R
frcs e,
L /
WE /
\ /
t t
<tch> DS DH

X High-Z
Din X}gi Din

t toep
<29 i LIOEH,
n 7 \H
o X OO | / NAALOO0C
toez
e
teig
High-Z
Dout g
Invalid Dout
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HM5164400 Series, HM5165400 Series

Read-Modify-Write Cycle*"

_ trwe =
B tras . trp
-\
RAS \ / \
ty
« WRCD i tcas ol lel fcrRP
CAS \
(RAD N 7/
tasr | | lRaH ltasc| | tcan
VA
Address Row Column
N
tcwp tow
tRCS - P |-
tAWD | tRWL
- trwp EPLUY
/4
N /
gtng t toH
DS
»!
t t
Jtozo| | 5P <OEH
lopa
e A/ A\
OE
s
<CAC | |tops
- taa .
tRAC > | >tOHO
F X High-Z
Dout | Dout |/
terz|” M——
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HM5164400 Series, HM5165400 Series

RAS-Only Refresh Cycle

- trC .
trAS B trRP -
\ /4 \
RAS \ \
t N
T |
» tcrp _ tRPC | tCcrp
4 \ 4
CAS

e TTUOO0N - K ERRRKTNRI

JoFF

High-Z

NN

Dout
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HM5164400 Series, HM5165400 Series

CAS-BeforeRAS Refresh Cycle

< tRp tRAS < RP | trAS trp
RAS / \ N\ \
tT‘ B
tRPC| IRPC tcrP

tcp tcsr CHR | tcp CSR tcHR

T

toFE

2 High-Z
Dout ; g
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HM5164400 Series, HM5165400 Series

Hidden Refresh Cycle

< tRc ol [RC e tRC .
- tRAS o < RP tRAS| |IRR tRAS | [ tRP
RAS N \ \
N\ /
tr
<IRSH, « CHR | | tcrp,
trReD
\ /
CAS \ /
N\ /
< RAD | | [TRAL
tasR [IRAH  tascl | tcAH |
/a A
Address Row Column
\ /
) <—»{RRH
'RCS | »—<—tRCH
_ / \
WE \
Jbzc, | < tCDD
\ High-Z ii i
_ tbzo| toED
_toEA _
% QOO JXK
N /
<ICAC o 1 lOEZ
B7YY . o | toHo
< [RAC . lorg |
tcLz _ toH_
/ \
Dout Dout §—
\ /
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HM5164400 Series, HM5165400 Series

Fast Page Mode Read Cycle

P tRASP _
- tcPRH | | RP
N\ / \
RAS N\ / \
\ /
e
tcsH »l e tpc . IRSH, |
trep  ltcas, | | tep | |tcas,| | tep | | tcas - LCRQ
ors NN 4N /
CAS
N N/ N /
< tRAL
<« IRAD |, teal || le tea < tcaL -
tASR [tRAH tascl [tcAH tasc ftcaAH tasc [tcaH
[ — > -—P
/ / /
Address Row Column 1 Column 2 Column N
N \ N
tRCS trRCs | |'RRH
IRcs | RCH| | RCH| | {RCH |
__ / L\ L \/ ¥ N
WE
tpzc tpbzc tbzc
tcop | tcop tcop
Din N High-Z| | 7 High-Z| | 77\/°X High-Z 7
/4 N \ / \
tpzo |, toED tpzo, toED tpzo LOED
- - — | <— (4P| < >
S
OE / / /
N7 N N /
tRAC _ \ tcpa| | \ tcpa| |
taa| || [[toH | tAA toH | tAA | || | toH
toHo
toHo *>toHo e
:}OE‘ | toEA | toEA
tcac torr |LCAC torr |tcAC LOFF
CAC ¢ » i1 - — ! > -<
tcz |, toez |tcLz toez |tcLz toEZ
4 o <2EZ, »<OEZ ol e
Dout Dout 1 Dout 2 Dout N }—
N/
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Fast Page Mode Early Write Cycle

tRASP R trp
_ \
RAS
/|
tT‘
tcsH | tpc IRSH,_
tReb | tcas| | tep | tcas || tcp | | tcas tcrp
\ / \ / \
CAS \ \ \
N/
tasc| [tcaH tasg ftcaH
R R
Column 2 Column N >©<><
twes| fweH twes | fweH twes| ftwcH

Dout

/KRR

High-z*

* twes = twes (min)
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Fast Page Mode Delayed Write Cycte®

tRASP |
LI RP
N
RAS X
/
it
t—T> tCP= - .- CR&
tcsH e tpc «_ 'RSH
. (RCD | tcas . tcas = tcas
ons A\ /N /
CAS
N / N N\ 7
JlASC oL tasc ol LtASC
tcaH tcaH tcaH
Column 1 Column 2 Column N XW
towL tocwL towL
|- -
IRw
trcs trcs
-t -
\ \ \
\ \ \
twp || | twe| | | twe| | |
T T \ -
.| | [tbzc tbs| . | |tbzc tpsg | .| | tozc tpbs
ton tDH tpH
. } €in 6in 6ini< >< >
N N N_
tpzo tpzo tpzo
> TOED > +t > ’to
OED ED
gy
LOEH > LOEH > LOEH<>
/4 4 /4
e VOO NI N N
tcLz, | tcLz, |, tciz, | .
L1 JOEZ o JlOEZ ol lOEZ
High-Z
Dout
Invalid Dout Invalid Dout Invalid Dout
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Fast Page Mode Read-Modify-Write Cycl&™

< trRASP .
N tRP
_ \
RAS N x
N /
t t
T e < PRWC . tRsH |
tep | | tecp | | > tcrP
<« RCD tcas tcas tcas
\ /N /N
CAS \ /N /N
N / N / N\ /
_tRAaD
tasr, || tAasc,l|, oL tASC e tASC
tRAH tcaH tcaH tcAH
Address Row Column 1 Column 2 Column N
trRwp  tcwl tcpw tewl tcpw tewl
- ol s | > e »l s
tAwD . tawp . tAwD - >
Ltown | RS 1|, tewn | |RCS, || | towp | | 'RWL
\ \ N
" % \ O
N
tres, ||| twp = twe |||, twel | |,
o |l Jtozc tos | tozc DS, | Jipzc DS,
Lo JfoH !
) N /Di X /Din X i
o XE‘ AN A N
toED toep toED
tbzo| | || —* tpzo || || —~ tbzo || || —*
LOEH <> LOEH <] tOEH
OE * %
‘ > |« tOHO > <«lOHO > | l«tOHO
tO‘EA p] thA > thA -
tcACle—»| tCAQ«» tCACe»
tAAle—> . t,‘o\AH > . t\AAﬁ >
> CPA= > CPA< >
tRAC \
o le ol olle t
tcLz loez  tcz o lJOEZ  tciz -« OFZ
& a2 a High-Z
D N N N
out / / /
(W N7 N7
Dout 1 Dout 2 Dout N
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HM5164400 Series, HM5165400 Series

Self Refresh Cyclg(L-version)¥® % #

- tRP L tRASS . tRPS
RAS / \ \
N\ /
tr L
tRPC lcrRP
tcp tcsr
| [ tCHS la—>]

twrp | [tWRH
| |-

= O NRROROUOOOOAAX

toFF

High-Z
Dout 9

§\§ v
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HM5164400 Series, HM5165400 Series

Package Dimensions

HM5164400J/LJ Series

HM5165400J/LJ SerieCP-32DC)

Unit: mm
20.95
21.38 Max
3?_|l_|l_|l_|l_|l_|l_|l_|l_|l_|l_|l_|l_|l_|
™| ™
o
o| o
H| H
) Of &l x
A
O 2, 3
1 16 )
0.74 © ©
o <
© o
+l 3 T
1.165 Max Q o 0
™ +l Te]
o o~
[S2] [\
o
MO | = J
0.43+0.10 H 1.27 9.40 £0.25
0.41+0.08"
>10.10 - -
Hitachi Code CP-32DC
JEDEC —
Dimension including the plating thickness EIAJ Conforms
Base material dimension Weight (reference value)| 1.2 g
28 HITACHI

Powered by ICminer.com Electronic-Library Service CopyRight 2003
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HM5164400TT/LTT Series
HM5165400TT/LTT Series(TTP-32DC)

Unit: mm
20.95
21.35 Max
32 1
i I O O s I B s B
©
—
o
—
o y
IRIRIRIRIE TOOO0O000
1 1.27 16
0.42 £ 0.08
0.40 £ 0.06 0.80
1.15 Max _11.76 £0.20 _, E\— \
y ¥ ‘ A
——— R o
i o - —0°-5° 0,50+ 0.10,| |_ &
3 83 o S
= ~[0.10 | 22 o
S HiH :’0'
i LE o
32 ° Hitachi Code TTP-32DC
JEDEC Conforms
Dimension including the plating thickness EIAJ —
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 of 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 inte|lectual
property claims or other problems that may result from applications based on the examples des¢ribed
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 HitachiOs sales company.
Such use includes, but is not limited to, use in life support systems. Buyers of HitachiOs producis are
requested to notify the relevant Hitachi sales offices when planning to use the products in MEDICAL
APPLICATIONS.

HITACHI

Hitachi, Ltd.

Semiconductor & IC Div.

Nippon Bldg., 2-6-2, Ohte-machi, Chiyoda-ku, Tokyo 100, Japan
Tel: Tokyo (03) 3270-2111

Fax: (03) 3270-5109

For further information write to:

Hitachi America, Ltd. Hitachi Europe GmbH Hitachi Europe Ltd. Hitachi Asia Pte. Ltd.
Semiconductor & IC Div. Electronic Components Group Electronic Components Div. 16 Collyer Quay #20-00
2000 Sierra Point Parkway Continental Europe Northern Europe Headquarters  Hitachi Tower
Brisbane, CA. 94005-1835 Dornacher Stral3e 3 Whitebrook Park Singapore 0104
USA D-85622 Feldkirchen Lower Cookham Road Tel: 535-2100
Tel: 415-589-8300 Munchen Maidenhead Fax: 535-1533
Fax: 415-583-4207 Tel: 089-9 91 80-0 Berkshire SL6 8YA
Fax: 089-9 29 30 00 United Kingdom Hitachi Asia (Hong Kong) Ltd.
Tel: 0628-585000 Unit 706, North Tower,
Fax: 0628-778322 World Finance Centre,

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

Tel: 27359218

Fax: 27306071
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Revision Record

Rev. Date Contents of Modification Drawn by  Approved by
0.0 Jul. 23, 1997 Initial issue J. Miyake M. Saeki
0.1 Nov. 1997 Change of Subtitle J. Miyake Y. Takahashi

1.0 Feb. 27, 1998 Deletion of Preliminary
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