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Description

The Hitachi HM51W4265C Series is a CMOS dynamic RAM organized as 262,144xwb6édbit.
HM51W4265C 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 HM51W4265C
Series offers Extended Data Out (EDO) Page Mode as a high speed access mode. It is packaged in standard
44-pin plastic TSOPII.

Features

» Single 3.3 V supply: 3.3 ¥0.15 V (HM51W4265C-6R)
. 3.3V 0.3V (HM51W4265C-6R)
» Access time: 60 ns/70 ns/80 ns (max)
» Power dissipation
O Active mode: 576 mW/552 mW/468 mW/396 mW (max)
0 Standby mode: 6.9 mW (max) (HM51W4265C-6R)
7.2 mW (max) (HM51W4265C-6/7/8)
0.69 mW (max)(L-version) (HM51W4265CL-6R)
0.72 mW (max) (L-version) (HM51W4265CL-6/7/8)
» EDO page mode capability
* Refresh cycles
O 512 refresh cycles: 8 ms
128 ms (L-version)
» 3variations of refresh
0 RAS-only refresh
O CAS-beforeRAS refresh
O Self refresh
« 2CAS-byte control
» Battery backup operation (L-version)



HM51W4265C Series

Ordering Information

Type No. Access time Package

HM51W4265CTT-6 60 ns 400-mil 44-pin plastic TSOPII (TTP-44/40DB)
HM51W4265CTT-6R 60 ns

HM51W4265CTT-7 70 ns

HM51W4265CTT-8 80 ns

HM51W4265CLTT-6 60 ns

HM51W4265CLTT-6R 60 ns

HM51W4265CLTT-7 70 ns

HM51W4265CLTT-8 80 ns
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HM51W4265C Series

Pin Arrangement

HM51W4265CTT/CLTTSeries

Vee L[L]10 441 Vgg
/oo ]2 431 1/015
o1 []3 4211 1/014
o2 [14 4111 1/013
o3 L[5 40 ] 1/012
Vee L6 39 ] Vsg
Vo4 [17 38 ] 1011
/o5 []8 371 1010
lvoe [19 361 1/09
o7 []10 351 1/08
NC []13 32[ ] NC
NC []14 311 LCAS
WE L[]15 301 UCAS
RAS []16 291 OE
NC []17 281 A8
A0 []18 2711 A7
Al []19 261 A6
A2 []20 2501 A5
A3 []21 241 A4
Vee []22 23] Vs
(Top view)
Pin Description
Pin name Function
AO to A8 Address input
- Row address A0 to A8
— Column address A0 to A8
- Refresh address A0 to A8

1/00 to 1/015 Data input/output

RAS Row address strobe

UCAS, LCAS Column address strobe

WE Read/write enable
OE Output enable
Ve Power supply

Ves Ground

NC No connection
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HM51W4265C Series

Block Diagram
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HM51W4265C Series

Operation Table
The HM51W4265C 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

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

© 0N OrwhPRE

Inputs
RAS LCAS UCAS WE OE Output Operation
H H H D D Open Standby
H L L H L Valid Standby
L L L H 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 HtoL 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
L L
L HtoL HtoL H L Valid EDO page mode read cycle
L HtoL HtoL L*? D Open EDO page mode early write cycle
L HtoL HtoL L*? H Undefined EDO page mode delayed write cycle
L HtoL HtoL HtoL 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 20ns: 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 High-Z control are done independently by each UCAS,
LCAS.

ex. if RAS =H to L, LCAS =L, UCAS = H, then CAS-before-RAS refresh cycle is selected.
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HM51W4265C Series

Absolute Maximum Ratings

Parameter Symbol Value Unit
Voltage on any pin relative to Vg Vi, -0.5t0 +4.6 \Y
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 -55to +125 °C

Recommended DC Operating ConditiongTa = 0 to +70C)

Parameter Symbol Min Typ Max Unit  Notes
Supply voltage Vs 0 0 0 \% 2
V¢ (HM51W4265C-6R) 3.15 3.3 3.45 \% 1,2
Ve (HM51W4265C-6/7/8) 3.0 3.3 3.6 \Y 1,2
Input high voltage V, 2.0 ad Ve +03 V 1
Input low voltage vV, -0.3 d 0.8 \% 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 V¢4 pins must be on the same level.
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HM51W4265C Series

DC Characteristics

(Ta= 010 +70C, V. = 3.3 V£0.15 V, Ve = 0 V) (HM51W4265C-6R)*
(Ta =010 +70C, V.. = 3.3 V20.3 V, Vs = 0 V) (HM51W4265C-6/7/8) *

HM51W4265C
-7 -8
Parameter Symbol Min Max Min Max Min Max Unit Test conditions
Operating current*® *? lect 0 0 mA  RAS, UCAS, LCAS cycling
tgc = Min
Standby current lccs O O mA  TTL interface
RAS, UCAS, LCAS =V,
Dout = High-Z
O O mA  CMOS interface L
RAS, UCAS, LCAS WE,
OE=V,-02V
Dout = High-Z
Standby current lcco O O HA  CMOS interface L
(L-version) %S, UCAS, LCAS, WE,
OE=V, .-02V
Dout = High-Z
RAS-only refresh current”® 1., mMA  tyc = min
Standby current** lecs mA RAS =V,,
UCAS, LCAS =V,
Dout = enable
CAS-before-RAS refresh lecs 0 0 MA  tgc = min
current*?
EDO page mode current*"** |, MA  tpc = Min
Battery backup current** lecto MA  Standby: CMOS interface
(Standby with CBR refresh) Dout = High-Z
(L-version) CBR refresh: t;. = 250 ps
Tons < 1 HS,
UCAS, LCAS =V,
WE, OE =V,
Self-refresh mode current lecws O O mA  CMOS interface
RAS, UCAS, LCAS <0.2V
Dout = High-Z
Self-refresh mode current lecns O O HA  CMOS interface
(L-version) RAS, UCAS, LCAS <0.2V
Dout = High-Z
Input leakage current I, -10 -10 HA  0V<Vin<46V
Output leakage current lo -10 -10 MA O0V<sVout<46V
Dout = disable
Output high voltage Vou 2.4 2.4 \% High lout = -2 mA
Output low voltage Voo 04 O 04 O \% 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.
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HM51W4265C Series

o~ wbn

Capacitance

Address can be changed once or less while RAS = V,.
Address can be changed once or less within one EDO page cycle.
V,2V.,—-02V,0<V, 0.2V, Address can be changed once or less while RAS = V,,.

All the V. pins should be supplied with the same voltage. And all the V44 pins should be
supplied with the same voltage.

(Ta = +25C, V. = 3.3 V+0.15 VV) (HM51W4265C-6R)
(Ta = +28C, V. = 3.3 V+0.3 V) (HM51W4265C-6/7/8)

Parameter Symbol Typ Max Unit Notes
Input capacitance (Address) C. O 5 pF 1
Input capacitance (Clocks) C, O 7 pF 1
Output capacitance (Data-in, Data-out) Ciro O 10 pF 1,2

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

AC Characteristics

(Ta=010 +70C, Voo = 3.3 V£ 0.15 V, Vs = 0 V) (HM51WA265C-6R)k* 14 %15.%17.%18
(Ta =010 +70C, Vo = 3.3 V£ 0.3V, Vo= 0 V) (HM51WA4265C-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: 0.8V, 2.0V
e Output timing reference levels: 0.8V, 2.0V
* Outputload: 1 TTL gate +,G50 pF) (Including scope and jig)
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HM51W4265C Series

Read, Write, Read-Modify-Write and Refresh Cycle{Common parameters)

HM51W4265C
-6/6R -7 -8

Parameter Symbol Min  Max Min  Max Min  Max Unit Notes
Random read or write cycle time tre 104 O 124 0O 144 0O ns

RAS precharge time tee 40 O 50 O 60 O ns

RAS pulse width tras 60 10000 70 10000 80 10000 ns 27
CAS pulse width teas 10 10000 13 10000 15 10000 ns 28
Row address setup time tasr 0 O 0 d 0 d ns

Row address hold time tran 10 O 10 d 10 ad ns
Column address setup time tasc 0 O 0 ad 0 ad ns 19
Column address hold time tean 10 O 13 d 15 d ns 19
RAS to CAS delay time teco 20 45 20 50 20 60 ns

RAS to column address delay time  tq,, 15 30 15 35 15 40 ns

RAS hold time tron 15 O 18 O 20 O ns

CAS hold time toon 48 O 58 O 68 O ns 29
CAS to RAS precharge time tere 10 O 10 | 10 O ns 20
OE to Din delay time tooo 15 O 18 O 20 O ns

OE delay time from Din tozo 0 0 0 O 0 O ns

CAS setup time from Din tosc 0 0 0 | 0 O ns
Transition time (rise and fall) t; 2 50 2 50 2 50 ns 7
Refresh period trer O 8 O 8 0 8 ms
Refresh period (L-version) trer O 128 ad 128 O 128 ms
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HM51W4265C Series

Read Cycle

HM51W4265C

-6/6R -7 -8
Parameter Symbol Min  Max Min  Max Min  Max Unit Notes
Access time from RAS trac O 60 O 70 0 80 ns 2,3
Access time from CAS teac | 15 O 20 0 20 ns 3,4,13
Access time from address tan O 30 d 35 O 40 ns 3,513
Access time from OE toac g 15 g 20 O 20 ns 3,23
Read command setup time tres 0 O 0 d 0 d ns 19
Read command hold time to CAS  t., 0 O 0 d 0 ad ns 16, 20
Read command hold time to RAS  tgg, 0 O 0 a 0 g ns 16
Column address to RAS lead time  tg,, 30 O 35 d 40 d ns
Column address to CAS lead time  t, 18 O 23 d 28 ad ns
Output buffer turn-off time torrs O 15 15 15 ns 6, 25
Output buffer turn-off time to OE  t, | 15 15 15 ns 6
CAS to Din delay time teoo 15 18 20 ns
RAS to Din delay time trop 15 18 20 ns
WE to Din delay time twop 15 18 O 20 O ns
OE pulse width toee 15 20 O 20 O ns 23
Turn-off to RAS torm O 15 15 15 ns 6,25
Turn-off to WE tyes | 15 15 15 ns 6
Output data hold time ton O d ad ns 25
Output data hold time from RAS tour 5 O a 5 g ns 25
Read command hold time from RAS tpp 60 O 70 d 80 d ns
Read command hold time from CAS tqq,c 15 O 18 d 20 ad ns
Read command hold time from trena 30 O 35 ad 40 O ns

column address

10
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HM51W4265C Series

Write Cycle

HM51W4265C

-6/6R -7 -8
Parameter Symbol Min  Max Min  Max Min  Max Unit Notes
Write command setup time twes 0 O 0 ad 0 ad ns 10, 19
Write command hold time twen 10 O 13 d 15 d ns 19
Write command pulse width twe 10 0 10 O 10 O ns
Write command to RAS lead time  tq, 10 O 13 a 15 g ns
Write command to CAS lead time  tg, 10 O 13 d 15 d ns 21
Data-in setup time tos 0 O 0 d 0 ad ns 11,21
Data-in hold time ton 10 O 13 ad 15 O ns 11,21
Read-Modify-Write Cycle

HM51W4265C

-6/6R -7 -8
Parameter Symbol Min  Max Min  Max Min  Max Unit Notes
Read-modify-write cycle time tawe 133 O 159 183 O ns
RAS to WE delay time trwn 77 O 90 | 102 O ns 10
CAS to WE delay time tewn 32 O 38 O 42 O ns 10
Column address to WE delay time  t,,, 47 O 55 d 62 ad ns 10
OE hold time from WE toen 15 O 18 | 20 O ns
Refresh Cycle

HM51W4265C

-6/6R -7 -8
Parameter Symbol Min  Max Min  Max Min  Max Unit Notes
CAS setup time (CBR refresh cycle) tee 10 O 10 ad 10 ad ns 19
CAS hold time (CBR refresh cycle) tqq 10 O 10 ad 10 O ns 20
RAS precharge to CAS hold time  tgpe 10 O 10 O 10 O ns 19
CAS precharge time in normal teen 10 O 13 O 15 0O ns 22

mode

HITACHI
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HM51W4265C Series

EDO Page Mode Cycle

HM51W4265C

-6/6R -7 -8
Parameter Symbol Min  Max Min  Max Min  Max Unit Notes
EDO page mode cycle time thec 25 O 30 ad 35 O ns 24
EDO page mode CAS precharge  tc, 10 O 13 d 15 d ns 22
time
EDO page mode RAS pulse width  tg,q. O 100000 O 100000 O 100000 ns 12
Access time from CAS precharge  t ., g 35 g 40 O 45 ns 3,13, 20
RAS hold time from CAS truce 35 O 40 O 45 O ns
precharge
Output data hold time from toon 3 O 3 ad 3 O ns 26
CAS low
CAS hold time referred OE teoL 10 0O 13 20 ns
CAS to OE setup time teop 5 0 5 5 ns
Read command hold time from 35 O 40 45 ns
CAS precharge
EDO Page Mode Read-Modify-Write Cycle

HM51W4265C

-6/6R -7 -8
Parameter Symbol Min  Max Min  Max Min  Max Unit Notes
EDO page mode read-modify-write t, ooy 66 O 77 ad 86 O ns
cycle time
EDO page mode read-modify-write tcp,, 52 O 60 d 67 ad ns 10, 20

cycle CAS precharge to WE delay
time

12
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HM51W4265C Series

Self Refresh Mode

HM51W4265C
-6/6R -7 -8
Parameter Symbol Min  Max Min  Max Min  Max Unit Notes
RAS pulse width (self refresh) trass 100 O 100 O 100 O VRS 30, 31, 32,
33
RAS precharge time (self refresh)  tqps 110 130 O 150 O ns
CAS hold time (self refresh) tews -50 - 50 O - 50 O ns 21

Notes: 1.

AC measurements assume t; = 2 ns.

2. Assumes that ty.; < tyep (Max) and tg,p < tgap (Max). If tep 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 50 pF. (V,,=2.0V, V, =0.8V)
Assumes that top = tyop (Max) and g,y < trap (Max).
Assumes that tyep < trep (Max) and tzap = tgap (Max).

torr: (MaAx), tore, (Max), toer (Max) and t,., (Max) 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 ty., (max) limit, then access time is
controlled exclusively by tc,c.

9. Operation with the t.,, (max) limit insures that t,,. (max) can be met, t;,, (Mmax) 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. tycsy trwor tewo @Nnd 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 pin will remain open circuit (high |mpedance) throughout the entire cycle; if tgyp = truo
(min), towo = tewo (MIN), tays = tawo (Min) and tep, = tepy (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.

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. tpasc defines RAS pulse width in EDO mode cycles.

13. Access time is determined by the longest among t,,, teac and tcp.

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 ti, or t5s, must 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. thee, T tresr twes: twen tesr @Nd teee are determined by the earlier falling edge of UCAS or LCAS.
20.tre, teurs tace tepw AN tegy, are determined by the later rising edge of UCAS or LCAS.

21 tes tow tos aNd teys should be satisfied by both UCAS and LCAS.

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

I o
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HM51W4265C Series

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../V4 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,pc (tas + tep + 2t;) becomes
greater than the specified t,.. (min) value.

25. 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 to,.

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

27. tzas (MiN) = top (Min) + tgy, (Min) + t; in read-modify-write cycle.

28. tps (Min) =ty (Min) + tg,, (Min) + t; in read-modify-write cycle.

29.t.gy (Min) can be achieved when ty., < tegy (MiN) — teas (MIN).

30. Please do not use tg,gs timing, 10 ps < tgxss < 100 ps. During this period, the device is in
transition state from normal operation mode to self refresh mode. If t,c = 100 ps, then RAS
precharge time should use t5.¢ instead of tg.

31.If you use distributed CBR refresh mode with 15.6 us interval in normal read/write cycle, CBR
refresh should be executed within 15.6 pus 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 ps 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))

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

14
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HM51W4265C Series

Notes concerning £AS control

Please do not separate tRECAS/LCAS operation timing intentionally. However skew between
UCAS/LCAS are allowed under the following conditions.

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

-\ S
=
-

Early write
LCAS \
WE \

3. Closely separated upper/lower byte control is not allowed. However when the congitor, jtis
satisfied, EDO page mode can be performed.

-\ S

LCAS /

tuL

4. Byte control operation by remainiR”"AS or LCAS high is guaranteed.

15
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HM51W4265C Series

Timing Waveforms***

Read Cycle
-t tRC »
_ trAS o
RAS \ / \
N\ 4. trp
~___tcre
t - -
Tyl e <« tRSH
trRCD - tcas
< ~ tcsH .
UCAS 3& Z‘
LCAS N 7
<« URAD I tRAL
t t
ASR tRéH tASCan CAH
/
Address Row Column
N\
- tRCHA > tRDD
- tCAL > 4P
trcs - ftOH >
B - > tRCHR "OHRT—¥
< tRCHC  <—tRCH->
_ / . A\
WE <RRH,\
_ tcac _ < IOFR ~
- taa o toFF1
Y \
DOUt \ Dout ) -
3 tRAC N t 7
OFF2
twEez
L 'bzc lonc tcop[* ™
. c High-Z 7
i _ twpp
tpzo < tobp _

. <OEP | Y
7= MRS F IOV RINAN
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HM51W4265C Series

Early Write Cycle

- tRc .
- tRAS .
RAS N\ /e \
Tl » tRSH N
tRCD > tcas - tcrp
» tcsH .
\
UCAS X
LCAS N 7

Address

A
A

tps tpH

High-Z

Dout
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HM51W4265C Series

Delayed Write Cycle

< trC »
- tRAS N trp
N\
RAS \ \
\ /
- tcsH Il tecrp
- trReD L, tRSH .
trol . » tcas o
UCAS BX /‘
LCAS N 77
tAsSR tRAH tA%C ‘ - ttCWL >
ol ™ L ftoan o RWL .
trcs twp
. /X
\ 7
- tpH
-
\
Din Din
/
< lOEH
Dout /_
Invalid Dout*
<~ torr2
o - 7 T
OE /

* Do not enable Dout during delayed write cycle.
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HM51W4265C Series

Read-Modify-Write Cycle

RAS

UCAS
LCAS

Address

Din

Dout

tRwc
< tRAS o < RP
\
N 7
t
Tol le
tRCD tcas »| o ICRP
N
N 7
tRAD
tASR tRaH _tasc| | |_tcAH
Y/
Row Column
N
t t
tRCS || cwD WL
- tawp | |, tRwL _
t
- WP
/ \
/ a tan \, /
> tRwD N Z
tcac tDH
trAC _ tD‘S
_tpzc e
\  High-Z
MO o )OO0
£
lDout
toac
toFF2 LOEH
- < >
tpzo —»l = <«—» topp

T

Xf"ﬁj{
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HM51W4265C Series

RAS-Only Refresh Cycle

tRC
tRAS tRp

Y
A

_ RPC lcrp

UCAS 7 X\ 7
LCAS

tasr | | 'RAH

Address Row

Dout High-Z

20
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HM51W4265C Series

CAS-Before-RAS Refresh Cycle

B trC L trc
P trRp | | tRAS _ tkp tRAS trRP
RAS / \ \ \
tr up
trPC tRPC ﬁ:RP
tceN | tcsr| [ICHR tcpN tcsr tCHR
| | - - - -

= S/

toFF1L.

%
7

High-Z

Dout

1
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HM51W4265C Series

EDO Page Mode Read Cyclé,,,c minimum cycle operation)

RAS

UCAS
LCAS

Address

Din

Dout

tRASC R
- tRHCP <« RP_
\ / \
\ /
tt
< tcsH >l e tHpc JIRsH, |
trep  Jlcas,| | tep | [Lcas,| | tep,) |Jcas J| [LCRP
N 7 N 4 N /
| N/ \ 7
- » - > t
tASR | . tcaL tcaL T CAL >
7 RAD < RAL
tRAH tasc tCAH tASEtCAH tasc tcaH
Y/ ] /
Row Column 1 Column 2 Column 3
K \ ‘
- tRCH >
N > LRRH
- tRCHP >
_ trRcs [ -« tRCH
> <«—— tRCHC >
z ;Z ;; i / \
¢ twez
- DZCV le—
tcpp
/
t
<S5 tcac | |« OFR
Jeac, -« <——»{toH
tan o ftaa PELY.V.NNG +*tobD
< tRAC = >l tace | tacp |« ——>|torR
g -« t
toom toon OFF1
/ / / \
i Dout 1 Dout 2 Dout 3 }-
toac |\ \ /|
tpzo toFF2
|
I/
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HM51W4265C Series

EDO Page Mode Read Cycl¢High-Z control byWE andOE)

trp
t i I
ms ] tRASC HPC 4 e
u I —
tr . thpc thpc tRHCP tcrp
CSH tcp tcp tCP
S ) t r Al \n a p r
UCAS \ cAs || \ tcas tcas l \ _tcas l
LCAS A H an n ") A ol
| tRcHP
tres|| tRCHR trcH [RCS tRRH
o e - «—»|tRCH
WE HtRCHC ———;\ n Al
‘ tRCHA L/ traL RCHC
tasr sl [RAH tasc tcAH tasc | |tcan tasc |tean tasc L toan twpp
Address iXX Row Column 1 >< Column 2 Column 3 ><><Column 4 ><><><
teal ‘ tcaL tcaL tcaL tRDD
tpzc \ tcDD
High-Z
tpzo tcol tcop l
‘ - | - tODD
o ! | f L0
‘ tacp tacp torR
OAC : tacp boHR
e AA toFr2 t tAA t
. tcag toad -] AA . <= loFF2
taa Piiaid t OFF2
T twez CAG| | IcAg t
RAC < toac = ~— lorF1
X tDOH toac o
— 4 \ f | s
Dout (| Dout1 >—< Dout 2 Dout 2 >< Dout 3\—\ Dout 4 >—
K Vi i~ - i £ X 7
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HM51W4265C Series

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

tRASC TL
__ A
RAS \ \
N\ /
QNES tRSH |
B tcsH L tHPC R
trRCD tcas tcp tcas | | tep fcAs || tcrp
UCAS N /N /N
LCAS N Vi
taAsR | tRAH tasc| |tcaH tasc| [tcAH tasc| [tcaH
Address }‘X’{ Column m Column Column
twes| |tweH twes| tweH twcH
e |n twes
WE \ /
il /
\
tpH tDH
tps o tps e tps | [IpH
Din Din Din Din
High-Z
Dout g
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HM51W4265C Series

EDO Page Mode Delayed Write Cycle

P tRASC | tRp
___ \
RAS \ \
N /|
tr
10 tcsH L t HPC N _tRsH
lReo tcas | | tep | | tcAs _tep || teas tcrp
UCAS \ /Z A /Z XX
LCAS N 7 \ Y
t
tcan | ASS
tcaH
t
tcaH ASC | ]
/
Address Column Column
N
towt | AipWL toew
tRCS twp twe |l
i twp
PR tRwL
4 \_ \ |
WE / \ \
\ \ /
tDH tDH tRcs
trRcs ™ ‘ tpH
t -
DS tps tDSJ
T-— -t
Din { Din Din Din ><><><
toEH
High-Z
Dout
tobp
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HM51W4265C Series

EDO Page Mode Read-Modify-Write Cycle

A

trASC trp
- ||
_ \
RAS N
N 7
trRcD tHPCM -

t
T» tcp tcp tcrp
] - |
_ tcas tcas tcas
UCAS X v \ >
[CAS <RAD | I\ N N i
N -7 - 7
| {RAH <IACP | |
Lagt hd -+ V‘
tcaH tcAH tcaH
tasr. | |
% | tasc t/i'SC e tasc.
/ u 7
Address Row |Column | Column kCqumn W
t ‘ t towL
tawp | [{GWL » tawD =tcwt « tCPW -
trcs towp ] . tres| | lel fCWD | t Aawp | [fRWL
e TRWD We | e tePw | | e RCS _ towp L\Af
— X L—‘ % l\
WE
N N 1
t- tps tD§ < tqu N tps
tpzc|-» GC 2P tpzc | ton t i =‘tDH
DH - Al DzC
- cAC DZ »1
High-z AN. X | High-z . i A
on ) OQQ st o ) prm2 |
LA - taa
» tRaC tozg| )
- - "I "toac
toac toen e toEH
A > - >
Dout KPOU
torr2 toFr2
tpzo L > r
/ TN / A / L
OE Y N / \ I/
7| | topp N__7| | topp N tobp
toeEp ~
toEP — loep
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HM51W4265C Series

EDO Page Mode Mix Cycle (1)

trp
YNSY \ trasc I A
RAS Z
\- t \
t CRP
CsH
tr tcp tcp tcp
S 3 r \ 1 . r
UCAS . tcas \ tcas tcas [ Nleas |
LCAS \ | Y ¥ o -
t
¢ t RCHP trRH
o P < trerc x| 'RCH
WE fcPw Ywef tRCHA ]
J } tawD [ tRAL v
th . e
tasR «‘ ‘JRAﬁSC fcan tasg | |Loan g [toay tascl. .| [LCAH
Address m Row m Column 1 X><>Q<>O<Column 2W><><><><><Column 3 Column 4 >O<><
fcaL ] tcAL l tcal \ tcaL %EBB
t
tos tpH Ips _iH
Din Din 1 High-Z Din 3 \XXX
topp - Yo
o RRAUARARAY ! 1000
bzo t L t
tacp ACP L« {OFR
™ tACP taa WEz
- ‘ toFF2 el
toac Y b lCAC OFF2
fcac tcac tonc ;
tDOH thFl
I s
Dout Dout 2 XDOU[IS Dout 4 >—
7 = 7
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HM51W4265C Series

EDO Page Mode Mix Cycle (2)*

UCAS
LCAS

Address

Din

Dout

trp
) trAsC Z B
T \
¢ tcrp
T tesh tep tcp tcp
3 r \ i — r
\.  tcas i \ tcas tcas / \_tcas /
\ - , gl A J
t
RCHP
tres|| TRCHR trep twes | twen towL . %RRH
[ - ‘4—» e tRCHC 7 '‘RCH
I ] \ ]
t 1
tASR jar! tRAR | [« CAH t.ASC, tean tasg |tcan AsCle s Lean
XE% Row m Column 1 ><Co|umn 2}<>O<><><><>Q<>< Column 3 Column 4 >O<><
teal tcaL tcaL tcaL tRDD
Ibs|| tpy fps tcob
High-Z .
tobp bzo tobp
P tbzo == twpp
G000 | 100K
t toad t - [~ torr
AA -ACP ‘0 t
toac facp tan WEZ
fcAC oFF2 tAn Al ~~lorr2
t <
RAC e foac lorrL
o
' A —+
Dout 1 \Dout3 \ Dout 4 >_
/ s ]
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HM51W4265C Series

Self Refresh Cycle# 313233

RAS /

UCAS
LCAS

tRPC
tcpN

tT

trRASS

Y

tcsr
- —

tRPS

{CHS l«—»

tcrP
S

e X XKASISXSXIIIIHKIIIIXHNHNK

tOFF1

-~

High-Z

Dout

NN> v
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HM51W4265C Series

Package Dimensions

HM51W4265CTT/CLTT Series (TTP-44/40DB) Unit: mm
Unit: mm
18.41
18.81 Max
44 35 32 23
annonoonaon - nnnoonoono
©
b
o
i
o
OOoOouiion — oooooooooo
1 22
0.80
0.27 £0.07 —
0.25 £0.05 — ‘\\\
1.005 Max 11.76 £ 0.20 \
0°-5° @
S———n g
< 0.50+£0.10
3 83 8
E 2.40 E e o
H{+
N W ™
- S92
ol © Hitachi Code TTP-44/40DB
JEDEC Code MO-133BA
Dimension including the plating thickness EIAJ Code SC-504-8C
Base material dimension Weight (reference value)| 0.43 g
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HM51W4265C Series

When using this document, keep the following in mind:

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

All rights are reserved: No one is permitted to reproduce or duplicate, in any form, the whole o
this document without Hitachi’s permission.

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

Circuitry and other examples described herein are meant merely to indicate the characteristics
performance of Hitachi's semiconductor products. Hitachi assumes no responsibility for any inte
property claims or other problems that may result from applications based on the examples des
herein.1

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

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 compan
Such use includes, but is not limited to, use in life support systems. Buyers of Hitachi's products
requested to notify the relevant Hitachi sales offices when planning to use the products in MED

APPLICATIONS.
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HM51W4265C Series

Revision Record

Rev.

0.0

Date Contents of Modification Drawn by Approved by
Dec. 1, 1995 Initial issue T. Oono S. Suzuki

1.0

Jul. 31, 1996 Addition of HM51W4265C-6 Series M. Tsunozaki S. Suzuki
AC Characteristics
Change of note 25, 34
Addition of note 30
Notes concerning 2CAS control
Addition of note 4
Timing waveforms
Deletion of notes about undefined pins.
Early write cycle.
EDO pagemode early write cycle.
CAS-before-RAS refresh cycle.
RAS- only refresh cycle.
Self refresh cycle.

2.0

Jul. 10, 1997 Correct errors

DC Characteristics
Test conditions of I, lccs: UCAS or ...
to UCAS, ...
Addition of note 5

AC Characteristics
Correct numbers on tables
tgps Max: 130/130/130 ns to 110/130/150 ns

Notes concerning 2CAS control
Addition of description

Timing waveforms
Change order of waveforms
CAS-before-RAS refresh cycle
Read-modify-write cycle
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