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Description

The Hitachi HM51(S)4265D Series is a CMOS dynamic RAM organized 262,144-wak@-bit.
HM51(S)4265D Series has realized higher density, higher performance and various functions by employing
0.8 um CMOS process technology and some new CMOS circuit design technologies. The HM51(S)4265D
Series offers Extended Data Out (EDO) Page Mode as a high speed access mode. Multiplexed address input
permits the HM51(S)4265D to be packaged in standard 400-mil 40-pin plastic SOJ and standard 400-mil 44-
pin plastic TSOPII. Internal refresh timer enables HM51S4265D Series self reflesh operation.

Features

» Single 5 V(+5%) (HM51(S)4265D-5/6R)
(£10%) (HM51(S)4265D-6/7/8)
» Access time: 50 ns/60 ns/70 ns/80 ns (max)
* Power dissipation
O Active mode: 945 mW/945 mW/990 mW/825 mW/715 mW (max)
0 Standby model0.5 mW (max) (HM51(S)4265D-5/6R)
11 mW (max) (HM51(S)4265D-6/7/8)
1.05 mW (max) (L-version) (HM51(S)4265DL-5/6R)
1.1 mW (max) (L-version) (HM51(S)4265DL-6/7/8)
» EDO page mode capability
» 512 refresh cycles8 ms
128 ms (L-version)
» 2 variations of refresh
0 RAS-only refresh
0 CAS-beforeRAS refresh
« 2CAS-byte control
» Battery backup operation (L-version)
» Self refresh operation (HM51S4265D Series)
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Hitack? 2

Downloaded froﬁmductor -



HM 514265D Series, HM 5134265D Series

Ordering Information

Type No. Access time Package
HM514265DJ-5 50 ns 400-mil 40-pin plastic SOJ (CP-40D)
HM514265DJ-6 60 ns
HM514265DJ-6R 60 ns
HM514265DJ-7 70 ns
HM514265DJ-8 80 ns
HM514265DLJ-5 50 ns
HM514265DLJ-6 60 ns
HM514265DLJ-6R 60 ns
HM514265DLJ-7 70 ns
HM514265DLJ-8 80 ns
HM51S4265DJ-5 50 ns
HM51S4265DJ-6 60 ns
HM51S4265DJ-6R 60 ns
HM51S4265DJ-7 70 ns
HM51S4265DJ-8 80 ns
HM51S4265DLJ-5 50 ns
HM51S4265DLJ-6 60 ns
HM51S4265DLJ-6R 60 ns
HM51S4265DLJ-7 70 ns
HM51S4265DLJ-8 80 ns
HM514265DTT-5 50 ns 400-mil 44-pin plastic TSOPII (TTP-44/40DB)
HM514265DTT-6 60 ns
HM514265DTT-6R 60 ns
HM514265DTT-7 70 ns
HM514265DTT-8 80 ns
HM514265DLTT-5 50 ns
HM514265DLTT-6 60 ns
HM514265DLTT-6R 60 ns
HM514265DLTT-7 70 ns
HM514265DLTT-8 80 ns
HM51S4265DTT-5 50 ns
HM51S4265DTT-6 60 ns
HM51S4265DTT-6R 60 ns
HM51S4265DTT-7 70 ns
HM51S4265DTT-8 80 ns
HM51S4265DLTT-5 50 ns
HM51S4265DLTT-6 60 ns
HM51S4265DLTT-6R 60 ns
HM51S4265DLTT-7 70 ns
HM51S4265DLTT-8 80 ns
HITACHI
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HM 514265D Series, HM 5154265D Series

Pin Arrangement

HM514265DJ/DLJ Series HM514265DTT/DLTT Series
HM51S4265DJ/DLJ Series HM51S4265DTT/DLTT Series
Vee 10 441 Vgg
Vee []1 Y 407 Veg /oo [] 2 431 /015
I/oo ]2 39[] 11015 o1 [ 3 421 /014
o1 3 38[] 11014 1102 [ 4 417 /013
1102 [ 4 37 11013 1103 s 401 11012
1103 5 36 ] 11012 Vee [ 6 39[] Vsg
Vee 16 35 Vss /o4 ] 7 38[] 1/011
/o4 7 34[] 11011 /o5 ] 8 37 ] 11010
I/05 []8 33 1/010 /o6 [] 9 36 ] 1109
1106 (]9 32 1109 I1o7 ] 10 35/ 1/08
1107 []10 31 1/08
NC 11 30 NC
NC 12 29[ ] LCAS NC [ 13 32[] NC
WE []13 28] UCAS NC [ 14 31[] LCAS
RAS[14 27 OE WE []15 30[] UCAS
NC []15 261 A8 RAS ] 16 291 OE
A0 [J16 251 A7 NC [ 17 28] A8
Al [17 24 A6 A0 []18 27 A7
A2 []18 23] A5 Al []19 261 A6
A3 []19 22 A4 A2 [J20 2501 A5
Vee 20 21[] Vss A3 []21 24 A4
Vee []22 23] Vss
(Top view) (Top view)

Pin Description

Pin name Function
AOQ to A8 Address input
— Row/Refresh address A0 to A8
— Column address AO to A8
1/00 to 1/015 Data-in/data-out
RAS Row address strobe

UCAS, LCAS Column address strobe

WE Read/write enable
OE Output enable
Ve Power supply

Vs Ground

NC No connection

HITACHI
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HM 514265D Series, HM 5134265D Series

Block Diagram
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Row Decoder & Peripheral Circuit
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*
Address A0 to A8
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HM 514265D Series, HM 5154265D Series

Operation Mode
The HM51(S)4265D series has the following 11 operation modes.

Read cycle

Early write cycle

Delayed write cycle
Read-modify-write cycle

RAS-only refresh cycle
CAS-beforeRAS refresh cycle

Self refresh cycle (HM51S4265D)
EDO page mode read cycle

EDO page mode early write cycle
10.EDO page mode delayed write cycle
11.EDO page mode read-modify-write cycle

© © N Ok wDdNRE

Inputs
RAS LCAS UCAS WE OE Output Operation
H H H D D Open Standby
H L L L Valid Standby
L L L L Valid Read cycle
L L L L*? D Open Early write cycle
L L L L*? H Undefined  Delayed write cycle
L L L HtolL LtoH Valid Read-modify-write cycle
L H H D D Open RAS-only refresh cycle
HtoL H L D D Open CAS-before-RAS refresh cycle
L H Self refresh cycle (HM51S4265D)
L L
L HtoL HtoL H L Valid EDO page mode read cycle
L HtolL HtolL L*? D Open EDO page mode early write cycle
L HtolL HtolL L*? H Undefined  EDO page mode delayed write cycle
L HtolL HtoL HtolL LtoH Valid EDO page mode read-modify-write cycle
L L L H H Open Read cycle (Output disabled)
Notes: 1. H: High(inactive) L: Low(active) D: Hor L (H: V,, (min) £V, <V, (max), L: V,, (min) V<V,
(max))
2. tyes 20nNs Early write cycle
twes <0 NS Delayed write cycle

3. Mode is determined by the OR function of the UCAS and LCAS. (Mode is set by the earliest of
UCAS and LCAS active edge and reset by the latest of UCAS and LCAS inactive edge.) However
write OPERATION and output HIZ control are done independently by each UCAS, LCAS.

ex.if RAS =Hto L, LCAS =L, UCAS = H, then CAS-before-RAS refresh cycle is selected.

HITACHI
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HM 514265D Series, HM 5134265D Series

Absolute Maximum Ratings

Parameter Symbol Value Unit
Voltage on any pin relative to Vg V; —-1.0to +7.0 \Y,
Supply voltage relative to Vgg Ve -1.0to +7.0 \Y,
Short circuit output current lout 50 mA
Power dissipation P 1.0 w
Operating temperature Topr Oto+70 °C
Storage temperature Tstg -55to +125 °C

Recommended DC Operating Conditions (Ta = 0 to +70C)

Parameter Symbol Min Typ Max Unit Notes
Supply voltage Vs 0 0 0 \% 2
Ve (HM51(S)4265D-5/6R) 4.75 5.0 5.25 Y, 1,2
Ve (HM51(S)4265D-6/7/8) 4.5 5.0 5.5 Y, 1,2
Input high voltage Vi 2.4 — 6.5 \% 1
Input low voltage A -1.0 — 0.8 \Y 1

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 Vs pins must be on the same level.

HITACHI
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HM 514265D Series, HM 5154265D Series

DC Characteristics
(Ta=0t0 70C, V.. =5 V5%, V ;= 0 V) (HM51(S)4265D-5/6R}
(Ta=01t0 +70C, V.. =5 V+10%, V.= 0 V)(HM51(S)4265D-6/7/8j

HM514265D, HM51S4265D

-5 -6/6R -7 -8
Parameter Symbol Min Max Min Max Min Max Min Max Unit Test conditions
Operating current*" |, — 160 — 150 — 140 — 125 mA RAS cycling
*2 UCAS or LCAS cycling
tgc = Min
Standby current lec. — 2 — 2 — 2 — 2 mA TTL interface
RAS, UCAS, LCAS =V,
Dout = High-Z
— 1 — 1 — 1 — 1 mA CMOS interface
RAS, UCAS, LCAS, WE,
OE=V. .-02V
Dout = High-Z
Standby current leco — 200 — 200 — 200 — 200 pA CMOS interface L
(L-version) RAS, UCAS, LCAS, WE,
OE=V.,.-02V
Dout = High-Z
RAS-only refresh lecs — 150 — 140 — 130 — 110 mA tgc=min
current*?
CAS-before-RAS lccs — 150 — 140 — 130 — 110 mA tgc=min
refresh current*?
EDO page mode lcca — 180 — 180 — 150 — 130 mMA t e =min
current*® *®
Battery backup lccio — 300 — 300 — 300 — 300 pA Standby: CMOS interface
current** Dout = High-Z
(Standby with CBR CBR refresh: t,. = 250 us
refresh) (L-version) tras < 1 S,
UCAS, LCAS =V,
WE, OE=V,,
Self-refresh mode Iy, — 1 — 1 — 1 — 1 mA CMOS interface, RAS,
current UCAS, LCAS <0.2V,
(HM51S4265D) Dout = High-Z
Self-refresh mode 1., — 200 — 200 — 200 — 200 pA CMOS interface, RAS,
current UCAS, LCAS 0.2V,
(HM51S4265DL) Dout = High-Z
Input leakage I, -10 10 -10 10 -10 10 -10 10 pA O0OVEVing7V
current
Output leakage lo -10 10 -10 10 -10 10 -10 10 pA OV<Vouts7V
current Dout = disable
HITACHI
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HM 514265D Series, HM 5134265D Series

DC Characteristics
(Ta=01t0 70C, V.. =5 V5%, V= 0 V) (HM51(S)4265D-5/6R)*
(Ta=0t0 +70C, V.. =5 V+10%, V., = 0 V)(HM51(S)4265D-6/7/8) *(cont.)

HM514265D, HM51S4265D

-5 -6/6R -7 -8
Parameter Symbol Min  Max Min Max Min Max Min Max Unit Test conditions
Output high voltage V,, 24 V. 24 Vo 24 Vo, 24 Vo, V High lout = =2 mA

Output low voltage  V,, 0 04 O 04 O 04 O 04 V Low lout =2 mA

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

Address can be changed twice or less while RAS =V, .

Address can be changed once or less within one EDO page cycle.

V,2V,-02V,0<V, <02V, Address can be changed once or less while RAS = V,.

All the V. pins should be supplied with the same voltage. And all the V4 pins should be supplied
with the same voltage.

ahrwbd

Capacitance (Ta = +25C, V.. =5 V+5%) (HM51(S)4265D-5/6R)
(Ta=+25C, V.. =5 V+10%) (HM51(S)4265D-6/7/8)

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) Cio — 10 pF 1,2

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

AC Characteristics (Ta=0to +70C, V.. =5 V5%, V;,o=0V)
(HM51(S)4265D-5/6R)** 14 15 17.x18
(Ta=01t0 +70C, V.. =5V +10%, V;c=0V)
(HM51(S)4265D-6/7/8)%* 14* 15%17.:%18

Test Conditions

* Input rise and fall time : 2 ns

e Inputlevels: \{ =0V,V,=3.0V

* Input timing reference levels : 0.8 V, 2.4V

» Output timing reference levels : 0.8 V, 2.0 V-

e Outputload : 1 TTL gate +,G50 pF) (Including scope and jig)

HITACHI
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HM 514265D Series, HM 5154265D Series

Read, Write, Read-M odify-Write and Refresh Cycles (Common parameters)

HM514265D, HM51S4265D

-5 -6/-6R -7 -8
Parameter Symbol Min  Max Min  Max Min  Max Min  Max Unit Notes
Random read or tre 84 — 104 — 124 — 144 — ns
write cycle time
RAS precharge time  tg, 30 — 40 — 50 — 60 — ns
RAS pulse width tras 50 10000 60 10000 70 10000 80 10000 ns 27
CAS pulse width teas 8 10000 10 10000 13 10000 15 10000 ns 28
Row address setup task 0 — 0 — 0 — 0 — ns
time
Row address hold time t.,, 8 — 10 — 10 — 10 — ns
Column address setup  t,gc 0 — 0 — 0 — 0 — ns 19
time
Column address tean 8 — 10 — 13 — 15 — ns 19
hold time
RAS to CAS delay time tyq, 18 35 20 45 20 50 20 60 ns 8
RAS to column trao 10 25 15 30 15 35 15 40 ns
address delay time
RAS hold time trsn 13 — 15 — 18 — 20 — ns
CAS hold time tesn 40 — 48 — 58 — 68 — ns 29
CAS to RAS precharge tqp 10 — 10 — 10 — 10 — ns 20
time
OE to Din delay time  to 13— 15 — 18 — 20 — ns
OE delay time from Din t,,, 0 — 0 — 0 — 0 — ns
CAS setup time tozc 0 — 0 — 0 — 0 — ns
from Din
Transition time t; 2 50 2 50 2 50 2 50 ns 7
(rise and fall)
Refresh period trer — 8 — 8 — 8 — 8 ms
Refresh period trer — 128 — 128 — 128 — 128 ms
(L-version)

HITACHI
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HM 514265D Series, HM 5134265D Series

Read Cycle

HM514265D, HM51S4265D

-5 -6/-6R -7 -8
Parameter Symbol Min Max Min Max Min Max Min Max Unit Notes
Access time from RAS trac — 50 — 60 — 70 — 80 ns 2,3
Access time from CAS  tg,c — 15 — 15 — 20 — 20 ns 3,4,13
Access time from address t,, — 25 — 30 — 35 — 40 ns 3,5,13
Access time from OE toac — 15— 15 — 20 — 20 ns 3,23
Read command setup tres 0 — 0 — 0 — 0 — ns 19
time
Read command hold time t, 0 — 0 — 0 — 0 — ns 16, 20
to CAS
Read command hold time tzg, 0 — 0 — 0 — 0 — ns 16
to RAS
Column address to trac 25 — 30 — 35 — 40 — ns
RAS lead time
Column address to tea 13 — 18 — 23 — 28 — ns
CAS lead time
Output buffer turn-off time t,., — 13 — 15 — 15 — 15 ns 6, 25
Output buffer turn-off time t, — 13 — 15 — 15 — 15 ns 6
to OE
CAS to Din delay time teon 13 — 15 — 18 — 20 — ns
RAS to Din delay time troo 13 — 15 — 18 — 20 — ns
WE to Din delay time twon 13— 5 — 18 — 20 — ns
OE pulse width toee 13 — 5 — 20 — 20 — ns 23
Turn-off to RAS torr — 13 — 15 — 15 — 15 ns 6, 25
Turn-off to WE tyes — 13 — 15 — 15 — 15 ns 6
Output data hold time ton 5 — 5 — 5 — 5 — ns
Output data hold time tour 5 — 5 — 5 — 5 — ns
from RAS
Read command hold time tg.. 50 — 60 — 70 — 80 — ns
from RAS
Read command hold time tgq.c 15 — 15 — 18 — 20 — ns
from CAS
Read command hold time tgqa 25 — 30 — 35 — 40 — ns
from column address

HITACHI
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HM 514265D Series, HM 5154265D Series

Write Cycle

HM514265D, HM51S4265D

-5 -6/-6R -7 -8
Parameter Symbol Min Max Min Max Min Max Min Max Unit Notes
Write command setup time  t. 0 — 0 — 0 — 0 — ns 10,19
Write command hold time  t,,, 8 — 10 — 13 — 15 — ns 19
Write command pulse width t,, 8 — 10 — 10 — 10 — ns
Write command to RAS trwt 8 — 0 — 13 — 15 — ns
lead time
Write command to CAS tewt 8 — 0 — 13 — 15 — ns 21
lead time
Data-in setup time tos 0 — 0 — 0 — 0 — ns 11,21
Data-in hold time ton — 10 — 13 — 15 — ns 11,21
Read-M odify-Write Cycle

HM514265D, HM51S4265D

-5 -6/-6R -7 -8
Parameter Symbol Min Max Min Max Min Max Min Max Unit Notes
Read-modify-write cycle trwe 109 — 133 — 159 — 183 — ns
time
RAS to WE delay time trwo 65 «— 7 — 90 — 102 — ns 10
CAS to WE delay time tews 30 — 322 — 38 — 42 — ns 10
Column address to WE tao 42  — 47 — 55 — 62 — ns 10
delay time
OE hold time from WE toen 13 — 5 — 18 — 20 — ns

HITACHI
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HM 514265D Series, HM 5134265D Series

Refresh Cycle

HM514265D, HM51S4265D

-5 -6/-6R -7 -8
Parameter Symbol Min Max Min Max Min Max Min Max Unit Notes
CAS setup time tesk 10 — 10 — 10 — 10 — ns 19
(CBR refresh cycle)
CAS hold time tenr 10 — 10 — 10 — 10 — ns 20
(CBR refresh cycle)
RAS precharge to CAS trpc 10 — 10 — 10 — 10 — ns 19
hold time
CAS precharge time in tepn 8 — 10 — 13 — 15 — ns 22

normal mode

EDO Page Mode Cycle

HM514265D, HM51S4265D

-5 -6/-6R -7 -8
Parameter Symbol Min Max Min  Max Min  Max Min  Max Unit Notes
EDO page mode thec 20 — 25 — 30 — 35 — ns 24
cycle time
EDO page mode CAS t., 8 — 10 — 13 — 15 — ns
precharge time
EDO page mode RAS tg s — 100000 — 100000 — 100000 — 100000 ns 12
pulse width
Access time from CAS t,., — 28 — 35 — 40 — 45 ns 3,13,
precharge 17
RAS hold time from  tg.cp 30 — 35 — 40 — 45 — ns
CAS precharge
Output data hold toon 5 — 5 — 5 — 5 — ns 26
time from CAS low
CAS hold time teoL 8 — 10 — 13 — 20 — ns
referred OE
CAS to OE setup teop 5 — 5 — 5 — 5 — ns
time
Read command trerp 30 — 35 — 40 — 45 — ns
hold time from
CAS precharge

HITACHI
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HM 514265D Series, HM 5154265D Series

EDO Page M ode Read-M odify-Write Cycle

HM514265D, HM51S4265D

-5 -6/-6R -7 -8

Parameter Symbol Min Max Min Max Min Max Min Max Unit Notes
EDO page mode read-  t,pey 57 — 66 — 77 — 86 — ns
modify-write cycle time
EDO page mode read-  tepy 45 — 52 — 60 — 67 — ns 10
modify-write cycle CAS
precharge to WE delay
time
Self Refresh Mode

HM51S4265D

-5 -6/-6R -7 -8
Parameter Symbol Min Max Min  Max Min Max Min Max Unit Notes
RAS pulse width trass 100 — 100 — 100 — 100 — ns 30, 31,
(self refresh) 32
RAS precharge time  tgpg 90 — 110 — 130 — 150 — ns
(self refresh)
CAS hold time tens -50 — -50 — -50 — -50 — ns 21

(self refresh)

Notes: 1. AC measurements assumet.=2ns,V,=3.0V,V, =00V

2. Assumes that tyo, < trep (Max) and tzay < trap (Max). If tyep OF trap 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 50 pF.
Assumes that t,., =ty (Max) and tg,, < thap (Max).
Assumes that t,.p < tep (Max) and ty,p 2 trap (Max).

torr (Max), tore, (Max), tor (Max) and t,., (Mmax) define the time at which the output achieves the
open circuit condition and is not referred to output voltage levels.

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

8. 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.,..

9. 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,,.

10. tyess trwos tewn @Nd t,,p are 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
pln will remain open circuit (high |mpedance) throughout the entire cycle; if toyp 2 tanp (MIN), toyp 2
tewo (MIN), tuo =ty (MIN) and t.., = o, (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.

oo hsw

HITACHI
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HM 514265D Series, HM 5134265D Series

11. These parameters are referred to CAS leading edge in an early write cycle and to WE leading edge
in a delayed write or a read-modify-write cycle.

12.t,,sc defines RAS pulse width in EDO page mode cycles.
13. Access time is determined by the longest among t,,, tcac and t,cp.

14. An initial pause of 100 ps is required after power up followed by a minimum of eight initialization
cycles (RAS-only refresh cycle or CAS-before-RAS refresh cycle). If the internal refresh counter is
used, a minimum of eight CAS-before-RAS refresh cycles is required.

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

16. Either t, or ty, Mmust be satisfied for a read cycle.

17.When both UCAS and LCAS go low at the same time, all 16-bit data are written into the device.
UCAS and LCAS cannot be staggered within the same write/read cycles.

18. All the V. and V¢ pins shall be supplied with the same voltages.

19. taee, teams tress twes: twern tesr @Nd teee are determined by the earlier falling edge of UCAS or LCAS.
20.terp, tors taces trey @Nd tepy, are determined by the later rising edge of UCAS or LCAS.

21 tey, tow tos @nd tg, should be satisfied by both UCAS and LCAS.

22.t., and t., are determined by the time that both UCAS and LCAS are high.

23. 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./Vgg
line noise, which causes to degrade V,, min/V,. max level.

24.1,.c (min) can be achieved during a series of EDO page mode early 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,.c (toas + ter + 2t;) becomes
greater than the specified t,.c (min) value.

25. 1., and to are determined by the later rising edge of RAS or CAS.

26.t,., defines the time at which the output level satisfies the output timing reference levels.
Measured with the test conditions.

27 . tgas (MiN) = typ (MiN) + t,, (Min) + t; in read-modify-write cycle.

28.tcxs (MiN) = toyp (MiN) + tey, (MiN) + t; in read-modify-write cycle.

29. t.gy (mMin) can be achieved when ty, < tegy (MiN) — to,g (MIN).

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

31.If you use distributed CBR refresh mode with 15.6 ps interval in normal read/write cycle, CBR
refresh should be executed within 15.6 ps immediately after exiting from and before entering into
self refresh mode.

32.1f you use RAS only refresh or CBR burst refresh mode in normal read/write cycle, 512 cycles of
distributed CBR refresh with 15.6 us interval should be executed within 8 ms immediately after
exiting from and before entering into the self refresh mode.

33. 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.

34.XXX: HorL (H:V,, (min) £V, <V, (max), L: V, (min) <V, <V, (max))

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

HITACHI
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HM 514265D Series, HM 5154265D Series

Notes concerning 2CAS control

1. Each of thdJCAS/LCAS should satisfy the timing specifications individually.
2. Different operation mode for upper/lower byte is not allowed; such as following.

RAS \

UCAS \

LCAS \

Early write

. \

=
P
—

3. Closely separated upper/lower byte control is not allowed. However when the congition,(tis

satisfied, fast page mode can be performed.

RAS \

—

UCAS \

LCAS

- -
. '

tuL

_/

4. Byte control operation by remainii@CAS or LCAS high is guaranteed.

HITACHI
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Timing Waveforms**

Read Cycle
- tRC -
« tRAS >
RAS \ / \
N /. trp
~_tcrp
tTV - tRSH ;
trcD ‘ tcas
. | tcsH g
\ /
el \ /
tRAD | tRAL X
t t
ASR tRA\;‘ tASC l<p CAH
/
Address Row Column
N\
N tRCHA — > tRDD
- teal - -
trcs - toH
- b > tRCHR ‘*tOHi >
- tRcHC  [«—tRCH—>
/ B
WE <tRRH>7
- [CAC < [OFR \ ~
- tAA > toFF1
/4 N\
Dout q Dout ) |
trRAC N\ 7
B 1 torr2 |
twez
tpzc ‘tOA tcopp™* ™
. — High-Z B e
I twpp N
tpzo - tobb .
__ _toep | /
OE /
N\ /
HITACHI
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Early Write Cycle

- tRC .
» tRAS .
RAS &7 : trp )\
tT= - B tRSH N
. WReo | teas tCRP
B tcsH _
oS X
LCAS N
tASR
tRaH lASC| | tcaH
. -
/
Address Row Column
N\
tweg| |, twew
7 OO / KOO0
N /
tps tpH
Din Din
High-Z
Dout g
HITACHI
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Delayed Write Cycle

RAS

LCAS

Dout

Address ><

* Do not enable Dout during delayed write cycle.

- tRC .
3 trAS _ trp
\
\ /
< tcsH | |<_tcrp
trRCD » tRSH -
tr . - tcas _
SX 7[
N 7
tAsR tRAH tasc ttCWL
Py g . lcaH RWL >~
tres e |
L /A
WE
\ /
t
DS | | tpn
-
. High-Z .
on OOO00— 5 o
/|
tpzc
A | topp t
tDZO — -t OEH >
Invalid Dout*
<>l torr2
o i 7 N8
OE /
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Read-M odify-Write Cycle

B trRwc >
3 trRAS o < RP
- \
RAS \ ] \;
T
< trRcD < tcas »| l¢ tCRP
_ \
urs \
LCAS \ 7
tRAD
tAiR tRaH  tasc| | | lcAH
Y
Address Row X Column
t t
tRCS |e—I» CWD CWL
» tawp tRWL
t
<« WP o
/ \
we Q000000 2w N 00000
tRWD \ /
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tcac tDH
B trRAC - DS
tpzc g
[
High-Z
o JOOQOOG 0o JOOOOOOK
/
Dout ipout
_ toac
‘ >
tpzo —» »topD
_ |t / L
= OO00000 = X0
HITACHI
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HM 514265D Series, HM 5154265D Series
RAS-Only Refresh Cycle
-t tRC -
trRAS - trRp .
\ 4 \
RAS N\ \
N
tT L
‘tCRP‘ ) tRPC‘ tCRP
1o / \L i
LCAS
t ASR tRAH
Address Row
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CAS-Before-RAS Refresh Cycle

B trRC P tRC |
P t(Rp | RAS * . tRP | tRAS * trP
ms  / \ \ N
tT L
trRPC tRPC ﬁ:RP
tceN | (tcSR| |tCHR tcpN tcsr tCHR
- | - e e L !

% / / \K

toFF1
High-Z
Dout % § g
7
x Do not extend tRAS > tRAS (max).
Untested self refresh mode may be
activated and loss of data may be
resulted (HM514265D/DL).
HITACHI
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HM 514265D Series, HM 5134265D Series

EDO Page Mode Read Cycle (t,sc minimum cycle operation)

tRASC
tRHCP « RP
_ y / 3
RAS \ /| \
N\ /
tT‘
« tcsH bl le tHPC IRsH
treD Jlcas,| | tcp | |tcas,| | tcp,| | fcAs | [LCRP
e N4 N 7N /
LCAS N 7 N / N\ /
- > < » t
TASR teaL tcAL - CAL -
. < 'RAD | « | [IRAL
t t t t
RAH tAsg CAH tASkC CAH |tasc CAH
/ Y /
Address Row Column 1 *Column 2 Column 3
\ N i)
ﬁ \C > tRRH
- tRCHP >
tRCs | | » tRCH
< > <+— tRCHC >
WE
t twez
DZC_| e
] tcop
\ .
/] tcac i [
t -« CAC | |« OFR—]
<CAC, “——>loH
taa LY. LYYV »1toDD
tRAC I« tace || tacp | i< >tOHR
j < > > toFF1
tboH tDoH
/ / / \
Dout z Dout 1 Dout 2 Dout 3 }*
toac N N N\ /
tbzo | torr2
_ I/
OE
N\
HITACHI
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EDO Page M ode Read Cycle (High-Z control byWE andOE)

trp
t
— t HPC m |
RAS _ RASC —
1> "/ \
tr ¢ tHPC tHpc tRHCP tcrP
CSH tcp tcP tQP
S \ r \ — I , ——
UcAS \. tcas | & tcas 7 \_ tcas \_tcas|| |/
LCAS \a L : £ 3 ¥ -
| tRcHP
tres|| RCHR trcH IRCS » tRRH
_ e ] ~— RcH
" RN e oYU
‘ tRCHA tRAL RCHC
tASR [«»] | RAH tasc fcAH tasc | |tcan asg | Lean tascl 1 tcan _/twop
Address KXX Row §®< Column 1 X><><>< >< Column 2 WX Column 3 ><><COIumn 4 ><><><
tcaL tcaL tcaL tcaL tRDD
tbzc <« = tCDD
High-Z
- 00 (I
tbzo tcoL tcop
- - «»‘ <» tODD
oe () R JOUX
t tacp ~ 'oFr
toac ACP B
> > t t
- tan torr2 £EP. taa| tor
tcag tcae] <] tAn torea | | -~ 'OFF2
tAA -~
t leag) L icAC
tRAC WEZ toAc <= ~—= lorr1
a tDOH toAC toH
_ /A— . p I \ 1
Dout { Dout 1 Dout 2>—< Dout 2 >< Dout 3\—< Dout 4 >;
~ 7 - 7 I ~ 1
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HM 514265D Series, HM 5134265D Series

EDO Page Mode Early Write Cycle (t,c minimum cycle operation)
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3 tRASC - tRp
N\
RAS \ \
N\ /
T tRSH |
. tcsH L tHPC ~ g
~ trep tcas | | tcp | (tcas tcp | | tcas t crRP
Vo 3 / A / \
= N/ \ \
tcaH tasc| |tcaH tasc| tcaH
Address lumn Column Column
twes| [twcH twes| [tweH twcH
] twes| | o,
l /
\
tpH tDH
tpbs - tps - tps | |tbH
Din Din Din Din
High-Z
Dout g
HITACHI
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EDO Page M ode Delayed Write Cycle
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trRASC trRp
- | | .
- \
RAS \ \
N_ /
tT»f
tcsH g tHPC g | tRsH _
 tRep tcas | | tecp | tcAs tcp | | tcas tcrRP
s NN SN
LCAS N ] NI
tasr - tasc
S »|tcAH -
) tasc )
RAH —» t CAH
> tcaH S8 o -
\ /
Address Row Column Column Column
/ N\
tewL tcwL tcwL
> - -
tRcs twp twe |l
- ﬂ» tRwL
L / /] \ /| \ |
WE \ \
N\ /
tpH tDH trcs
i trRCcs ™ > <> (DY
tp
Si tDﬂ tDSJ B
7 \ \ \
Din Din Din Din
) / /) /
toEH
High-Z D -
Dout
topp
0w )L/ XX
HITACHI
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HM 514265D Series, HM 5134265D Series

EDO Page M ode Read-M odify-Write Cycle

tRASC tRP
- |
\
RAS
N 7
trRCD ‘ tHPCM _
t
Tol e tcp tcp tcrp
-« -« -
S \ tcas T\ tcas tcas N
LCAS <IRAD X, Z x, Z 7[
tRAH - L tAcP | |
L et - V‘
tcaH
tASRQ « tASC tCAH tasc tCAi tasc
> > e [
/ s f/L
Address Row Column | Column X Column
N ‘ N ‘
t tcwL
tAwb =tCWE_< tCPW > t<—>\
- RWL
trcCs _ tcwp - i : tAWD ? L
RCS
- tRWD » | twp « WD AR
7 \ [ \
WE \ % \
JOXX/ : \
tps tacp t
¢ tcac > “ ‘ ‘ DS 1l
Dzi> tpH tDZE’ tpH
-}
AtAA;
B tRAC _
toac toEH tOEH
<+77 - - >
Dout ¥D°U
¢ toFF2 |
DZO| |_ > tpbzo
_ / AN / L
OE / \
N topp N7 topb VARV
toep toep
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EDO Page Mode Mix Cycle (1)*#
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trp
—" t r a3
RAS RASC Z \
ao
t
t CRP
tr || CSH 1 tep top tep
_ \ r 3 —\ ] L—
UcAs \. tcas | & teas Z \-_fcas / N;ICAS /
LCAS In / " . ek | |/
tRcHP ot
t t - LRRH
o P < treHC x| 'RCH
T B T
A <o ]
tASR n JRAﬁsﬁ tcaH tasc | |tcan t’fg tean tASCar tcan
Address KXX Row W Column 1 X><>Q<><><Column 2><><>©<><><><><><Column 3 Column 4>< ><><><><
feal tcAL tcaL ‘ tcaL |~ {(F:%BB
tos tpH tps, |RH -
R _
Din Din 1 High-Z Din 3 \M
N
oo, = twop
N\
oe AR T JROOA
tbzo t t
tacp, tAcp - ACP - t\c/\)lFEg
t I - taAA
AR, ™ lOFF2 «~ torr2
toac . icAC
fcaC tcac foAC ‘
— t0|:|:1
OH
'a X A\ 'a Rl
Dout < Dout 2 ><Dout3>—< Dout 4 >;
7 = 7 ~ /
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EDO Page Mode Mix Cycle (2)**

trp
—" t r a3
RAS » RASC ‘Z
ao \
¢ tcrp
T tesH tep tcp tep
N \ r \ —\ —
UcAs \. tcas | & teas Z \.lcas / X_tCAS /
LCAS Iy . - -/ - -/
tRcHP
tres||  IRCHR tren|twes | twen tC‘WL oL 0:223
e - <« RecHC
WE Y tnar -
><>< tepw e RCHA —H—=|
T ™ " tRAL ‘
tasc|| t ‘ >
tASR jas] | IRAH CAH, tASC; tcan 1;AS_E tcaH tﬁscﬂ Lcan
Address m Row m Column 1 ><><COIumn 2><>%<><><><><>< Column 3 X>< Column 4>< ><><><><
tcaL | tcaL tcaL \ tcaL {RDD
t S tDH tDS tDH | CDD
. y
Din High-Z Din 2 Din 3 \M
tobp ~—1pz0 tobp
i DZO -~ Ywpp
r 1 r \
oe (000N \ R TGO
tAn toac tacp torr
- t > I twez
toac P taA i
AA - -
fcac _toFF2 toFF2 (CAC OFF2
t tCA
RAC LCAC] toac ‘ loFF1
| " o
- s N
Dout < Dout 1 7Dout3> { Dout 4 >—
7 L |
HITACHI
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Self Refresh Cycle *30:31.32 33

Dout

RAS /

tRp

A

tRPC
tcpN

trRASS

Y
A

Y

tt

tcsr
—— |

7

tcHs

trRPS

tcrpP
DS

toFF1

-
-t

High-Z

Nkf"
1
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Package Dimension

HM514265DJ/DLJ Series
HM5154265DJ/DL J Series (CP-40D)

Unit:

mm
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25.80
26.16 Max
40 21
(40] ™
| -
o o
+I +I
) © oo
— —
o| «
— —
| N [ - | I [ N N N N N N [ - Y
1 20
0.74 g
o -
+l o g;
1.30 Max B 89 o
o™ + | ™
\ 8 [\ N
o
— 4& xJ '
0.43 +0.10 H 9.40 + 0.25
0.41+0.08 "
Hitachi Code CP-40D
JEDEC Code —
EIAJ Code SC-640
Weight 1.73g
HITACHI
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HM514265DTT/DLTT Series

HM5154265DTT/DLTT Series (TTP-44/40DB) Unit: mm
18.41
18.81 Max
44 35 32 23
NO0nAnnnaon — O0nnnonnon
(o]
—
o
—
(o)
IO00O0OO00 0000000000
1 10 13 22
0.80
0.27 + 0.07 0.13 W —
0.25+0.05 ' — X
1.005 Max 11.76 £ 0.20 \\\\
# 0-5° ®Q
S 0.50 £ 0.10 ©
<t L0
© oo o
o . + |+l +l
N 0w o
1 <N
gg e Hitachi Code TTP-44/40DB
JEDEC Code MO-133BA
EIAJ Code SC-504-8C
Weight 0.43¢g
HITACHI a1
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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. All rights 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 or 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 descrijbed
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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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.
Semiconductor & IC Div.
2000 Sierra Point Parkway
Brisbane, CA. 94005-1835
USA

Tel: 415-589-8300

Fax: 415-583-4207
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Revision Record

Rev. Date Contents of Modification Drawn by  Approved by
0.0 May. 20, 1996 Initial issue H. Hisakawa S. Suzuki

1.0 Nov. 28, 1996  Deletion of preliminary
AC Characteristics
Change of note 34
Addition of note 4 to Notes concerning 2CAS control
Timing Waveforms
Deletion of notes about undefined pins
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