HM31W18165I Series

1048576-word x 16-bit Dynamic RAM

HITACHI

ADE-203-755A (2)
Rev. 1.0
Mar. 10, 1997

Description

The Hitachi HM51W18165I is a CMOS dynamic RAM organized as 1,048,576-word x 16-bit. It employs
the most advanced CMOS technology for high performance and low power. The HM51W18165I offers
Extended Data Out (EDO) Page Mode as a high speed access mode. It is packaged in 42-pin plastic SOJ.

Features

e Single 3.3 Vsupply: 3.3V+03V
e Access time : 60 ns/70 ns (max)
e Power dissipation

— Activemode : 612 mW /540 mW (max)

— Standby mode : 7.2 mW (max)

: 0.54 mW (max) (L-version)

¢ EDO page mode capability
e Refresh cycles

— 1024 refresh cycles : 16 ms

: 128 ms (L-version)

e 4 variations of refresh

— RAS-only refresh

— CAS-before-RAS refresh

— Hidden refresh

— Self refresh (L-version)
e 2CAS-byte control
¢ Battery backup operation (L-version)
¢ Temperature range: —40 to +85°C
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HM31W181651 Series

Ordering Information

Type No. Access time Package
HM51W18165J1-6 60 ns 400-mil 42-pin plastic SOJ (CP-42D)
HM51W1816541-7 70 ns
HM51W18165LJI-6 60 ns
HM51W18165LJI1-7 70 ns
2
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HMS51W181651 Series

Pin Arrangement

HM51W18165J1/LJi Series

S/
Vee i 42| lvss
voo [ |2 41{_Jvo1s
vo1 [ i3 40| Jvora
voz [ |4 39| ] vo13
vos [||s 38| | vo12
Voo [L|6 37| ] Vas
voa [ ||7 a6 || vo1i
vos [ |8 35| ] voto
vos [ _|l9 34| ] o9
vor |10 33| | o8
Ne [ |[11 32| ] NC
NC [ ]|12 31| |LCAS
WE |13 30 |[_] UCAS
RAS[ |14 29| ] ©E
ne [{{15 28| ] A9
NG [ |16 27 ] A8
a0 [[17 26| _] A7
Al []18 25| ] A6
a2 [ ]e 24| ] As
A3 [ |20 23| | A4
Ve [ |21 22| ] vgg
(Top view)

Pin Description

Pin name Function

AO to AQ Address input

— Row/Refresh address AOto A9
— Column address A0 to A9

/00 to 1/O15 Data input/Data output

RAS Row address strobe

UCAS, LCAS Column address strobe

WE Read/Write enable

OE Qutput enable

Vee Power supply

Vss Ground

3
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HMS51W18165I Series

NC No connection

HITACHI
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HMS51W181651 Series

Block Diagram

RAS UCAS LCAS WE

Y v v

E

\ 4

Timing and control

AO

Al ——e—| Column

address
to 3

+ | buifers
A9 *

Row

address

buffers

\

Column decoder

Row decoder

1M array

1M array

1M array

1M array

1M array

1M array

S 4%

1M array

1M array
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1M array

1M array

1M array
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1M array
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HM51W181651 Series

Truth Table

RAS LCAS UCAS WE OF Output Operation

H D D D D Open Standby

L L H H L Valid Lower byte Read cycle

L H L H L Valid Upper byte

L L L H L Valid Word

L L H L D Open Lower byte Early write cycle

L H L L*2 D Open Upper byte

L L L L*? D Open Word

L L H L2 H Undefined Lower byte Delayed write cycle

L H L L2 H Undefined Upper byte

L L L L2 H Undefined Word

L L H HtoL LtoH Valid Lower byte Read-modify-write cycle

L H L HtoL LtoH \Valid Upper byte

L L L HtoL LtoH Valid Word

L H H D D Open Word RAS-only refresh cycle
HtoL H L D D Open Word CAS-before-RAS refresh cycle or
HtolL L H D D Open Word Self refresh cycle (L-version)
HtoL L L D D Open Word

L L L H H Open Read cycle (Output disabled)
Notes: 1. H: High (inactive) L: Low (active} D: Hor L

2. tWCS >0ns Early write cycle
twes < 0 ns Delayed write cycle
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,

3.

LCAS.

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

HITACHI
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HM51W181651 Series

Absolute Maximum Ratings

Parameter

Symbol Value Unit
Voltage on any pin relative to Vg vV, —0.51t0 V. + 0.5 (< +4.6 V (max)) \%
Ebply voltage relative to Vg Ve —0.5t0 +4.6 \%
Short circuit output current lout 50 mA
Power dissipation P 1.0 w
Operating temperature Topr -40 to +85 °C
Storage temperature Tstg -55to +125 °C
Recommended DC Operating Conditions (Ta = —40 to +85°C)
Parameter Symbol Min Typ Max Unit Notes
Supply voltage Vee 3.0 3.3 3.6 \Y 1,2
Input high voltage Vi 2.0 - Vee +03 V 1
Input low voltage V. —0.3 — 0.8 \'% 1

Notes: 1. All voltage referred to Vg

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

DC Characteristics (Ta =—40 to +85°C, Vo =33V 103V, V,=0V)

HM51W18165]
-6 -7
Parameter Symbol Min Max Min Max Unit Test conditions
Operating current*" *2 loes — 170 — 150 mA tee = min
Standby current lees — 2 — 2 mA TTL interface
RAS, UCAS,LCAS =V,
Dout = High-Z
- 1 — 1 mA CMOS interface
RAS, UCAS,
LCAS =2V -0.2V
Dout = High-Z
Standby current leca — 150 — 150 UA CMOS interface
(L-version) RAS, UCAS,
LCAS =2V, -02V
Dout = High-Z
7
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HMS51W181651 Series

DC Characteristics (cont.)

HM51W18165I
-6 -7
Parameter Symbol Min Max Min Max Unit Test conditions
RAS-only refresh current? |, — 170 —_ 150 mA  tg=min
Standby current*' lecs — 5 — 5 mA RAS=V,,
UCAS,LCAS =V,
Dout = enable
CAS-before-RAS refresh loce — 170 — 150 mA  t..=min
current
EDO page mode current*"** |, — 165 — 145 mA  t,c =min
Battery backup current** lecio — 400 — 400 MA  CMOS interface
(Standby with CBR refresh) Dout = High-Z
(L-version) CBR refresh: t,. =125 us
toas £ 0.3 us
Self refresh mode current loon — 250 — 250 MA  CMOS interface
(L-version) RAS, UCAS,LCAS £0.2V
Dout = High-Z
Input leakage current I, -10 10 —10 10 HA  0V<EVing46V
Output leakage current lio -10 10 -10 10 MA  OV<Voutg46V
Dout = disable
Output high voltage Vou 24 Vee 2.4 Vee \' High lout = -2 mA
Output low voltage Voo 0 0.4 0 0.4 A" Low lout = 2 mA

Notes: 1. 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,
3. Address can be changed once or less while UCAS and LCAS = V,,.
4. V2V, —-02V,0V<V, <0.2V.

Capacitance (Ta =25°C, V,.=33V 1 03V)

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 — 7 pF 1,2

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

HITACHI
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HM51W181651 Series

AC Characteristics (Ta = —40 to +85°C, Vo = 3.3 V£ 0.3 V, V= 0 V)*! *2 %18 %19, %20

Test Conditions

¢ Inputrise and fall time: 2 ns

e Inputlevels: 0V,3.0V

e Input timing reference levels: 0.8 V, 2.0 V

s Output timing reference levels: 0.8 V,2.0V

* Output load: 1 TTL gate + Cp, (100 pF) (Including scope and jig)

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

HM51W181651
-6 -7

Parameter Symbol Min Max Min Max Unit Notes

Random read or write cycle time trc 104 —_ 124 —_— ns

RAS precharge time tre 40 —_ 50 —_ ns

CAS precharge time tee 10 — 13 — ns

RAS pulse width tans 60 10000 70 10000 ns

CAS pulse width teas 10 10000 13 10000 ns

Row address setup time tacn 0 — 0 — ns

Row address hold time tran 10 — 10 — ns
Column address setup time tasc 0 — 0 —_— ns 21
Column address hold time tan 10 — 13 — ns 21
RAS to CAS delay time treo 14 45 14 52 ns 3
RAS to column address delay time  t,,, 12 30 12 35 ns 4
RAS hold time trsn 13 _— 13 — ns

CAS hold time tesn 40 — 45 — ns 23
CAS to RAS precharge time tene 5 — 5 — ns 22
"OE to Din delay time toen 15 —_ 18 — ns 5
OE delay time from Din tozo 0 — 0 — ns 6
CAS delay time from Din toze 0 — 0 — ns 6
Transition time (rise and fall) t; 2 50 2 50 ns 7

HITACHI
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HMS51W18165I Series
Read Cycle
HM51W18165I1

-6 -7
Parameter Symbol Min Max Min Max Unit Notes
Access time from RAS taae —_ 60 — 70 ns 8,9
Access time from CAS teas — 15 — 18 ns 9,10, 17
Access time from address tan — 30 — 35 ns 9,11,17
Access time from OE toea — 15 — 18 ns 9
Read command setup time tacs 0 — (o] — ns 21
Read command hold time to CAS tacn 0 — 0 — ns 12, 22
Read command hold time from RAS tacun 60 — 70 — ns
Read command hold time to RAS trem 0 - o] —_ ns 12
Column address to RAS lead time trn 30 — 35 — ns
Column address to CAS lead time toa 18 — 23 — ns
CAS to output in low-Z toz 0 — o} — ns
Output data hold time ton 3 — 3 — ns 27
Output data hold time from OFE tono 3 — 3 — ns
Output buffer turn-off time torr —_ 15 — 15 ns 13, 27
Output buffer turn-off to OF toer — 15 — 15 ns 13
CAS to Din delay time tenn 15 — 18 — ns 5
Output data hold time from BAS toun 3 — 3 — ns 27
Output buffer turn-off to RAS torm — 15 — 15 ns 27
Output buffer turn-off to WE twez — 15 — 15 ns
WE to Din delay time twen 15 — 18 — ns
RAS to Din delay time too 15 — 18 — ns
RAS next CAS delay time tanco 60 — 70 — ns

10
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HM51W18165]1 Series

‘Write Cycle

HM51W18165]
-6 -7
Parameter Symbol Min Max Min Max Unit Notes
Write command setup time twes 0 — 0 — ns 14, 21
Write command hold time twen 10 —_ 13 — ns 21
Write command pulse width twe 10 — 10 — ns
Write command to RAS lead time trmn 10 — 13 —_ ns
Write command to CAS lead time tewt 10 — 13 — ns 23
Data-in setup time tos 0 _— 0 — ns 15, 23
Data-in hold time ton 10 —_ 13 — ns 15, 23
Read-Modify-Write Cycle
HM51W18165I
-6 -7
Parameter Symbol Min Max Min Max Unit Notes
Read-modify-write cycle time tawe 135 —_ 161 — ns
RAS to WE delay time trwn 79 — 92 — ns 14
CAS to WE delay time towo 34 — 40 — ns 14
Column address to WE delay time tawo 49 —_ 57 — ns 14
OE hold time from WE toen 15 —_ 18 — ns
Refresh Cycle
HM51W181651
-6 -7
Parameter Symbol Min Max Min Max Unit Notes
CAS setup time (CBR refresh cycle) tosn 5 — 5 — ns 21
CAS hold time (CBR refresh cycle) tenn 10 — 10 —_ ns 22
RAS precharge to CAS hold time teec 5 — 5 — ns 21

11
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HMS51W18165I Series
EDO Page Mode Cycle
HM51W18165]

-5 -7
Parameter Symbol Min Max Min Max Unit Notes
EDO page mode cycle time tuec 25 — 30 — ns 25
EDO page mode RAS pulse width trase — 100000 — 100000 ns 16
Access time from CAS precharge tcea — 35 — 40 ns 9,17, 22
RAS hold time from CAS precharge | F— 35 — 40 — ns
Qutput data hold time from CAS low toon 3 -— 3 — ns 9
CAS hold time referred OE teoL 10 — 13 — ns
CAS to OE setup time teop 5 — 5 — ns
Read command hold time from CAS treoue 35 — 40 —_ ns
precharge
EDO Page Mode Read-Modify-Write Cycle

HM51W181651

-6 -7
Parameter Symbol  Min Max Min Max Unit Notes
EDO page mode read-modify-write cycle t,pawe 68 - 79 — ns
time
WE delay time from CAS precharge topw 54 — 62 — ns 14, 22
Refresh
Parameter Symbol Max Unit Note
Refresh period tocr 16 ms 1024 cycles
Refresh period (L-version) taer 128 ms 1024 cycles
12
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HM51W181651 Series

Self Refresh Mode (L-version)

HM5118165L1
-6 -7
Parameter Symbol  Min Max Min Max Unit Notes
RAS pulse width (self refresh) trass 100 — 100 — us 28, 29, 30,
31
RAS precharge time (self refresh) tees 110 — 130 — ns
CAS hold time (self refresh) tens =50 — -50 — ns

Notes: 1. AC measurements assumet; = 2 ns.
2. 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).

3. Operation with the t;c;, (max) limit insures that t,,; (max) can be met, t.., (max) is specified as a

reference point only; if taep = taay (Max) + tu, (Max) -t (Max), then access time is controlled
exclusively by t,..

4. Operation with the t,;, (max) limit insures that te,; (Max) can be met, ty,; (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,,.

5. Either tog, OF toop Must be satisfied.

6. Either t,,, or t,,. Mmust be satisfied.

7. Vy, (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. Assumes that trop < trep (Max) and to < taag (Max). It OF oy, is greater 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 trey 2 thep (Max) and teep + teae (MAX) = taag + ta, (Max).

11. Assumes that 1., 2 teap (Max) and trep + teae (Max) < teay + ta, (Max).

12. Either tye,, OF teq, must be satisfied for a read cycles.

13. tors (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 tyess trwos towos tawo @Nd tepy are not restrictive operating parameters. They are included in the
data sheet as electrical characteristics only; If tyes 2 t,gs (min), the cycle is an early write cycle
and the data out pin will remain open circuit (high impedance) throughout the entire cycle; if tawo
2 tawo (MIN), tows 2 tewo (MiN), and tyy, 2 Ly, (Min), or towo 2 towp (MIN), Ly 2 Ly (Min) and tge, 2
teew (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. These parameters are referred to UCAS and LCAS leading edge in early write cycles and to WE
leading edge in delayed write or read-modify-write cycles.

18. tzagp defines RAS pulse width in EDO page mode cycles.
17. Access time is determined by the longest among t,,, teae and teps.

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

19. 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.

20 Al the V. and Vg pins shall be supplied with the same voltages.
21 tases toars tacss twess twens tosn @Nd teee are determined by the earlier falling edge of UCAS or LCAS.
22 teqe, tonns trens Tora @nd teg, are determined by the later rising edge of UCAS or LCAS.

13
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HMS51W181651 Series

14

23. tows tows ths @nd teg, should be satisfied by both UCAS and LCAS.
24 .., is determined by the time that both UCAS and LCAS are high.

25.1,5c (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 (tas + top + 2 ;) becomes greater
than the specified t,pc (min) value. The value of CAS cycle time of mixed EDO page mode is
shown in EDO page mode mix cycle (1) and {(2).

26. 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.

27. 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 to,, and between to, and to.

28. Please do not use ty,gs timing, 10 pus < {4 < 100 us. 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.¢ instead of t,.

29.1f you use distributed CBR refresh mode with 15.6 ps interval in normal read/write cycle, CBR
refresh should be executed within 15.6 us immediately after exiting from and before entering
into self refresh mode.

30. If you use RAS only refresh or CBR burst refresh mode in normal read/write cycle, 1024 cycles
of distributed CBR refresh with 15.6 s interval should be executed within 16 ms immediately
after exiting from and before entering into the self refresh mode.

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

32.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,.
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HM51W181651 Series

Notes concerning 2CAS control

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

1. Each of the UCAS/L.CAS should satisfy the timing specifications individually.

2. Different operation mode for upper/lower byte is not allowed; such as following.

Early write

LCAS \
WE \

3. Closely separated upper/lower byte control is not allowed. However when the condition (tep < tyy;) is
satisfied, EDO page mode can be performed.

RAS \ /
UCAS \
LCAS \ /

tuL

N\ /
;-
-

4. Byte control operation by remaining UCAS or LCAS high is guaranteed.

15
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HMS51W18165I Series

Timing Waveforms**

Read Cycle

16
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HM51W18165I Series

- tre .
- tRAS >l |« 1RP
A N
RAS N /| \
N 7
- tcsh .| le__tcrp .
- trRep 1, tRSH N
L3 il N - lCAS
IR, N 4
UCAS N %
LCAS N 7
« RAD |, tRAL -
- tocAL
tasr tasc | tcad
tRAH -
—p
A
Address Row Column
N
 JRRH_
tRCHR -~
tRCSle - - tRCH -
_ / g
WE \
twep
_ ibzg __tcop .
« [RDD -
o QOO0 22 (X
<« | 1DZO > |doEa - toED .
3% X XXX XXX )OO0
. N
toez
Jloac - t?”?:
taa - i OF >
ot > - OH
. IRAC . torr |
tcrz « [OHR |
tWEZ [«—»]
4 N
Dout s Dout }_
7
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HM51W18165I Series
Early Write Cycle
- the
tRAS o L tRP
N
RAS N N
N 7
B tcsH o le_tcRP -
trcD trsH
ol - CAS
UCAS )X ]l
LCAS N 7
tasr| traH tasc| | tcaH
Address Row Column
twcs tweH
o J000000 /X
N Yi
tps tpH
Din Din
Dout High-Z
» twes 2 twes (min)
18
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HMS51W181651 Series

Delayed Write Cycle*'®

tre
. tRAs | trp
- N
RAS N / \
N 7
tcsH . tcrp
trRep tRSH -
tt | tcas
UCAS 1& 7‘
tasr| tRaH tasc | tcan
Address Row Column W
tcw
tRwL
tRes twp

tpzc tps tDH

-

tpzo toEH

toED

] tOEZ

tc

Dout

High-Z

4
X

Invalid Dout
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HM51W181651 Series

Read-Modify-Write Cycle*!?

- tRwC -
B tRAS | L 1RP
N
RAS
&( A \__
tr| |
tRCD_ 1, tcas - tcrp |
UCAS )X
LCAS N 7
<« tBAD
tASR| tRAH tasc| | tcAH
A
Address Row Column
K
tRCS| la-n] | towp ;CW=L
tawp _1 tRwL
- tRwD twp
7
WE >< /
tpzc
~ High-
JiDzo|
toe
@(XXXXXXXXXXX{ N0 00 ee:
C |
teac
P tan toEz
» tRAC ol |«_pltOHO
& & i —
Dout | Dout E High 2
torzll M
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HMS51W18165I Series
RAS-Only Refresh Cycle

- tre

trAS = trp -
/ Y fa
RAS
_/ X JZ

tr | S \“
tcrp . tRPq tore
UCAS N A
LCAS

tasR_| | tRAH
Address Row

torFr

|

I

tOFF

Dout % B

High-Z
pi
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HMS1W181651 Series

CAS-Before-RAS Refresh Cycle

tRc Ll tpc .
_ tgp 'RAS .1, tRP | tRAS tpp
‘A / \
RAS / N N N
tri |
trrc tRPC tcrp

tcp | |tcsr| |tcHR tcp | (tcsR tcHR

UCAS 4 L 7]( y
LCAS \

7 X
torr
tOFF _
Dout j } High-Z
7
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HMS51W18165I Series
Hidden Refresh Cycle
- tRC wle_ ‘RC tRe
- tRAS | l<1RP trag| |iRR tras | [ tRP
— . I\
RAS N \ /
N\ / 7
iT
<BSH, tcHR lcrp,
trRcD
UCAS 3& £
[CAS N /
~1RAD i | [tRAL
tasg [IRAH  tasg| | tcAH

Address /§>§E}Row

|

tRCs <= tRRH
» e tRCH
_ 4 Y
WE X % % %
tpz twED
T .1 tcop)
High-Z - RO
) X -
tpzo toED
OEA _ D
OE 7
LOOQOOOON HXOXX
. ltcac | ‘?stz
AA _ N
L rac " Tore | toHo
tcrz toH
4 N
Dout Dout }_
N /]
toFR
toHR
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HMS1W181651 Series
EDO Page Mode Read Cycle
1 tap
RNCD N
RAS tRAsP HPC __f \—
/
t thpg thpc toprH tcrp
T tesH e ice to
Pl tasH
UCAS tcas N tcas N, tcas N lcas
LCAS E 1 g ¥ : f
: tRCHA - tACHC ;
RCS| tren 'RCS| RRH
o] e ~—iRcH
= TR0
tRAL
TASR Lol LFLAH Eﬁ’_ tcAH | tasc ! itcan tﬁ tcaH tasc tcAH twep
Address m Row m Column 1 | Column QKXXXXXXXX Column 3| mcmmn 4
tcaL feaL tcaL tcaL
1
tRDD
tcgg* 1CDD
on YK 0w
A
tpzo tcou tcoP
' ot ool tOED
oE \ / XX%(
toEA tcPA cpa :OFR
t
toan AA toEZ t?:: tAA . tOHR
tAn cag H fca loEz oez
he—AA | twez o % fcAg — tono
Lo EA -~ t
'RAC ~— tooH toEA (OFF
—-1-—4— tOHO OH
Dout ﬂ7 Dout 1 E gDout 2 Dout 2 @Dout 3}— Dout 4 }-—~
1 \
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HM51W181651 Series

EDO Page Mode Read Cycle (2CAS control)

trp
trneD
I
HAS \ tRasp ] \
3 5
tr R thpg HPC tHpe tcrp
CSH tcp tcp tep e
LCAS N tcas | S tcag Nteas ||
UCAS \ i N lcas | S Z
tRCHC
tncs 'RRH
l=—tRCH
= TR
tRAL
1ASR eo] tfumt:fw tcan ‘ tasc EC_‘:‘.H I/:S_E tcaH tsc tcaH tWED
Address XXX Row Column 1 Column QKXXXXXXXX Column 3 Column 4,
tcaL | tear tear :
t CAL RDD
tozc tcob
oo TR (0
tozo tcoll tcop .
I fe] [ tOED
oe X 1 INOOCK
foEa tep, cpa :an
A | tioey 1 HR
AA
tcag toAG toez levl toEZ
tAn HO tcaG le—f tono
t ‘DoH 'OEA = -~ lorF
RAC ] — t
toHo! OH
L Dout { Dout 1 Dout 2( Dout 2 A Dout 4
\ / 4 \
f
tchA
AL
tcAG 10EA
U Dout ,/ Dout 1 {Dout E Dout 4 >-——
25
HITACHI

BE 4495203 003327L bbl EE

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



HM51W181651 Series

EDO Page Mode Early Write Cycle

trasP L tre
N
RAS N
N /
tr
tcsH thpc tRsH
tReD tCAS tcp tCAS | tcp tcas | tcRP
UCAS 3% Zz SX 4 3&
LCAS K 7
tASR [tRAH tasc| [tcan tasc| {tcaH tasg tcaH
Address Row Column 1 Column 2 Colun;%<><><><>0<><
twes| {tweH twes | [tweH twes | [tweh
WW

Din

High-Z*

Dout

* twces = twes (min)
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HMS51W18165I Series
EDO Page Mode Delayed Write Cycle*'®
» trasp o
L1 tep
FAS X( 7 \
tyo 1, tcpy |, cRy 1. tCRP
" tesH - tHpc . o RSH
trep tcas | tcas . tcas
OGRS i N \ /
LCAS N\ 7 N 7 N /
(1ASC LJlAsc
tcan tcan
towr towL
tRwWL
tacs
§ /XXX
N7
twp | twp twe| | |
e o le NG S
tpzc tpg _ | Jtozc tog | | .| | tozc tpg
VtDH‘ itDH ton
R 6in 6in 6in
oin T T J@* w%‘
tpzo tpzo tpzo
L t > — -
O_E,D toeD toep
LOEH > {OEH <> {OEH -
4 3 7 3
=000 N B
terz, | tciz, |, torz, | o
_o L JOEZ s doEz L1 LOEZ
Dout High-Z
Invalid Dout Invalid Dout Invalid Dout
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HMS51W181651 Series

EDO Page Mode Read-Modify-Write Cycle*'s

- trasP
] tRpP
SN
RA
N 7
1. » tHPRWC
top, tcp «!BSH tcrp
<tRCD_ |, tcas - tcas «1CAS ] '!
UCAS 1X an Zﬂ& Z[
LCAS N___ A N 7 N 7
tRaD
tASR, | tasc ol tASC tasc
tRAH tcan tcaH T tean
Address Row Column 1 Column 2 Column N ><><><><
trwp  towl tecrw  tow! tcpw towl
- > [ | B el
tawp tawp tawp 1,
town | ftresl || |, towp | ftres) [l | town | | tRWL
b N
WE f / N N
tres ||| twp || ld twp
I U |
o |l tozc tos )| Jlpzc oS,
JtoH ton,
D N 451 N 6in
n 7 K / (_2
toep, toep
tpzol | || tozo | | || — tpzo)
LOEH lw->] {OEH e
o ) WRNAY AR
OFE
| /] toHo toHo
tO‘EA thA
‘tcf\cﬂ ticlACﬂ c
AT (CP.ﬁA" tcp.f\f‘l‘ ;
tRaC AT A "
il il {
teiz” | L||loEz  tciZ™ loez  teiZ || |loez
N /N f
bout < 5 DE High-Z
NA N7 N7
Dout 1 Dout 2 Dout N
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HM51W18165I Series

EDO Page Mode Mix Cycle (1)

trp
BAS Y trasP L] 1
N tcrp
Tl tep tcp tcp
I . ——
UCAS k. lcas | N tcas \-—tcas hotcas |1 i
iCAS T s -
tesH tRSH
trep .
tweg| twen l tacs i tros JiRed
__ cpw Wo ]
w WL} T s-
¢ |- tRAL |
tash o] | AN L tCAH tasc| [toan psq [tean tascl_ | [toan
Address w}-mw m Column 1MXXXCO|umn2 Column 3 Column 4 ><><><X><
fcaL i tcaL tRDD
¢ icoD
t ¢ DH
tns DH DS
Din Din 1 High-2 Din 3 \XXX
toED n - e
VNN
e
taA IO
toEA toEz
HO
loag torF
ton
Dout Dout 2 >—-
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HMS1W18165I Series

EDO Page Mode Mix Cycle (2)

tRNCD il
FAS \ tRasP Z_ \
tcrp
tr tesh tcp Rl tcr
JER— 3 8 L - 3 r
UCAS k. teas N teas tcas h_ tcas || ]
LCAS trep -+ 1 s d rl
tRcHR tRsH
trcs tpen|wos] |twen tRCs tRes {RRH
i LBk D =~ tRCH
, - tRAL
tascl ts
AH t t t
tasn o Jr1, |—CAH pasg| [tow As| {foan fasdl..| |'oan
Address KXX Row Column 1 Column 2} Column 3 Column 4 XXXXX
! |
toat toaL ! tcaL
tps
1 t T tRDD
DS DH tp tcDD
" ]‘. 3
Din High-Z { obin2 Din 3 :XXX
toep '0ED lcop ]
OE] N B ‘Wep
i \ /

[ torr
tan 'OEA ‘cpa twez
toEA lcp ¥ |

fcaC forz tan ; A tOEZ
| OF toEZ [cag le—] tono

tRAC tcac toE,

toHo toHo A :OFF

I e ] OH
Dout / | Dout 1 bl —{Dout =\ Dout4 >—
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HMS51W18165I Series
Self Refresh Cycle (L-version)*2%2%30-3!
tRP tRASS | L_trPs|
- S
RAS /
/] \
ty
tRPC tomp
L€
tep | tcsm .
. CHS
UCAS 4 \
LCAS
toFR
toFF
Dout 7 } High-Z
7,
31
HITACHI

M u49L203 0033282 S65 W

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




HMS51W181651 Series

Package Dimensions

HMS1W18165JI/LJI Series (CP-42D)

Unit:

mm

27.06
27.43 Max
42 22
Hele
o o
H| H
D 3 4
ol -
| - ) o | " J R O U N M ) W ) A p -
1 21
0.74 8 ~
(=3 .
-+ o
3l == 3
1.30 Max P <% w0
[=3 ol
_____________________ x i \
S
G J_ |
0.43£0.10 H 9.40+£0.25
0.41+0.08 ~
Hitachi Code CP-42D
JEDEC Code MO-061-AG
ElAJ Code —
Weight 1.759
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