HMS1W17805B Series

2,097,152-word X 8-bit Dynamic Random Access Memory

HITACHI

ADE-203-462B (Z)
Rev. 2.0
May. 30, 1996

Description

The Hitachi HMS1W17805B is a CMOS dynamic RAM organized 2,097,152-word x 8-bit. It employs the
most advanced CMOS technology for high performance and low power. The HMS51W17805B offers
Extended Data Out (EDO) Page Mode as a high speed access mode. Multiplexed address input permits the
HMS51W17805B to be packaged in standard 28-pin plastic SOJ and 28-pin TSOP.

Features

e Single33V0.3V)
e High speed
— Access time: 60 ns/70 ns/80 ns (max)
¢ Low power dissipation
— Active mode: 432mW/396 mW/360 mW(max)
— Standby mode : 7.2 mW (max)
: .54 mW (max) (L-version)
¢ EDO page mode capability
e Long refresh period
— 2048 refresh cycles : 32 ms
: 128 ms (L.-version)
e 4 variations of refresh
— RAS-only refresh
— CAS-before-RAS refresh
— Hidden refresh
— Self refresh (L-version)
e Battery backup operation (L-version)

This specification is fully compatible with the 16-Mbit DRAM specifications from TEXAS INSTRUMENTS.
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HMS51W17805B Series

Ordering Information

Type No. Access time Package

HM51W17805BJ-6 60 ns 400-mit 28-pin plastic SOJ (CP-28DA)
HM51W17805BJ-7 70 ns

HM51W17805BJ-8 80 ns

HM51W17805BLJ-6 60 ns

HM51W17805BLJ-7 70 ns

HM51W17805BLJ-8 80 ns

HM51W17805BS-6*" 60 ns 300-mil 28-pin plastic SOJ (CP-28DNA)
HM51W17805BS-7* 70 ns

HM51W17805BS-8*' 80 ns

HM51W17805BLS-6*"' 60 ns

HMS51W17805BLS-7*' 70 ns

HM51W17805BLS-8" 80 ns

HM51W17805BTT-6 60 ns 400-mil 28-pin plastic TSOP Il (TTP-28DA)
HM51W17805BTT-7 70 ns

HM51W17805BTT-8 80 ns

HM51W17805BLTT-6 60 ns

HM51W17805BLTT-7 70 ns

HM51W17805BLTT-8 80 ns

HM51W17805BTS-6*" 60 ns 300-mil 28-pin plastic TSOP il (TTP-28DB)
HM51W17805BTS-7*" 70 ns

HM51W17805BTS-8*' 80 ns

HM51W17805BLTS-6*" 60 ns

HM51W17805BLTS-7*" 70 ns

HM51W17805BLTS-8*" 80 ns

Note: 1. Under development
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HM351W17805B Series

Pin Arrangement
HMS51W17805BJ/BLJ Series HM51W17805BTT/BLTT Series
HM51W17805BS/BLS Series HMS51W17805BTS/BLTS Series
Ve[| 1 = 28| ] vss Yoo L 1O 26| JVss
oo [_||2 27||_Jwor voo [ | 2 27| Jvor
vor[|s 26/ | vos vor[_] s 26 | ]vos
voz[ || 4 25| | wos voz [ | 4 25| |uos
vos[ ||s 24/ |vo4 vos[_| s 24| |voa
WE[ ||s 23|| | CAS WE| |6 23| |CAS
mAs[ ||7 22|| | oOF RAS[ | 7 22| |OE
Nne[ |8 21| ] Ao ne[ |8 21 [ |As
Ao o 20/ ] A8 Ao |9 20 | |As
ao[_Jiro 19l ] a7 ro[ |10 19 ]A7
a1 ][t 18|[_] A ISR 18| |A6
a2 |12 17| as a2 12 17 [ Jas
a3 |hs 16]| | A4 s |1 16 [ e
Vee| |14 15{[ | Vgg Voo ] 14 5| Vs
(Top view) (Top view)

Pin Description

Pin name Function

A0 to A10 Address input
— Row/Refresh address A0 to A10
— Column address AO to A9

OO0 to I/O7 Data input/data output

RAS Row address strobe

CAS Column address strobe

WE Read/Write enable

OE Output enable

Vee Power supply

Ves Ground

NC No connection

HITACHI
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HMS1W17805B Series

Block Diagram

o7

06

V03

o2

Sense amp. & VO bue
258k memory cell areay 256k memory coll anay
Senge amp. & VO bus X bus
256K memory cell array 256k memory cell array
[ Semeamp KVOBs | N
256k memory ol array 256k moemory el array
Sense amp. & VO bus X
256k memory cell artay 256k memory cell aray
Sense gmp. § VO by N
256k memory cell Gy 256k memory cell array
. & & VO bus
256k memory cell arra, a
Vo7 . y y 256K mamory ool amay
256k memory ook armay 256Kk memory cell artay
] - - 3
256k memory celt arsay 2 g 256k memory celt array
zsmau amp lmlm B 5 zgrnm.:“voma
mpmory cok army memory cek ar
1/06 buffer s 8 < 2.
256k memory ool artay [ 256Kk memory cell array
X 8 Sense wmnp. & VO bus
256k memory cell array _§ 256k memory cel array
. -3
256k memory ool amay g g 2584 memory cell amay
256k memory ool armay T « 256k memoty cell array
Sese amp. & VO taw Sense Mnp & VO bus
256k memory cell army 2564 memory coll array
Saense amp. & YO buI Sense amp. 8 IO bus
256k memory oell army 256k memoty coll array
3 - Sense amo. & VO bus L
2564 memory oall array 3 256k memavy call array
Serse amp. & VO bus | 5 L Sensa amp, & YO bus ol
Column decoder & driver g Column decoder & driver
Sense . 8 VO Dt 1 & [ | Sense amp. & VO bus g
256k memory coll afray S 256K mentory coll armay
Sense amp. & VO tus a Sense amp. & VO bus 1
256k memory osli array 256k memory cell array o
L4
256k memory cell array 256Kk memory cek amray [
Senye.amp. & VO bus Sense amp. & VO bus 3 4
256k memory cell array 256K memory cell array
Sense amp, & VO bus Sense amp. & VO bus 'y d
256k memory cell array 256% mamory cell array
Sense pmp. & VO Bus Sense amp. & VO bus Ry
256k memory calt array 258k mamory call arvay
Sensaamp. 8 VO Buip § 53 Senss amp. & U0 bys hry g
256k memory call array 2 2 256k memory cell aray
Sense amp. & VO bug. ° © Sarse amp. & VO bus =3
258K memory el aray of L] 256K memory call array
& B |—Semeamp BVOBGs | <4P
256K memory call a¥tay 256k memory cell array
Sense amp. & VO bus § § Sense amp. & VO bus <37
256k mamory cell array 256k memory call array [,
[ & VO bue z z Sanse amp. & VO bys s g
256k memory cell array o =] 256Kk memary call array
Samp. & o o Sense amp 8 OBus <3
256k memory cell array 258k memary cell arrsy
Sensq amp_ & O bus Senge amp. & UO bus By
256k mamory cell atray 258k memary cell array
Sensa amp. & VO tus Senge amp. & 1O bys 'y
256k memory cell Mray 258k mamary cell array
mp. [ Someamp IWOBus |3
256k memory call array 256k memory cell array
Sense amp, & VYO bus Sense amp. & VO bus hy
256k memory cell attay 256k memory cell array
Sense amp. & VO bus ] Sense amp. & KO bus Pa ad
| Column address buffer ] | Row address buffer
AD to A9 AGto A10

1/O5 buffer 1105
/04 buffer 1104

=|| 1/O1 buffer I‘—’ 101
1/00 bufter 1100
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HMS51W17805B Series

Absolute Maximum Ratings

Parameter Symbol Value Unit
Voltage on any pin relative to V4 Vr -0.5to V. + 0.5 (< 4.6 V (max)) \'
Supply voltage relative to Vg Vee -0.5t0 +4.6 \
Short circuit output current lout 50 mA
Power dissipation Py 1.0 W
Operating temperature Topr Oto +70 °C
Storage temperature Tstg -5510 +125 °C
Recommended DC Operating Conditions (Ta = 0 to +70°C)

Parameter Symbol Min Typ Max Unit Note
Supply voltage Vee 3.0 33 3.6 Vv 1
Iinput high voltage Vi 2.0 — Vec+03 V 1
Input low voltage ' -0.3 — 0.8 v 1

Note: 1. All voltage referred to V.

HITACHI
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HMS1W17805B Series

DC Characteristics (Ta=0t0 +70°C, V.=33V 103V, V,=0V)

HMS51W178058
-6 -7 -8
Parameter Symbol Min Max Min Max Min Max Unit Test conditions
Operating current™ 2 leer — 120 — 110 — 100 mA ty.=min
Standby current beca — 2 - 2 — 2 mA TTLinterace
RAS, CAS =V,
Dout = High-Z
— 1 - 1 - 1 mA CMOS interface
RAS, CAS 2V . - 0.2V
Dout = High-Z
Standby current (L-version) loce — 150 — 150 — 150 pA CMOS interface
RAS, CAS 2V~ 0.2V
Dout = High-Z
RAS-only refresh current® lecs — 120 — 110 — 100 MA ty =min
Standby current™ locs — 5 — 5 — 5 mA RAS=V,
CAS =V,
Dout = enabie
CAS-before-RAS refresh current 1., — 120 — 110 — 100 mA tz.=min
EDO page mode current™ ™ leer — 120 — 110 — 100 mMA t,u =min
Battery backup current™ lecro — 400 — 400 — 400 pA CMOS interface
(Standby with CBR refresh) Dout = High-Z
(L-version) CBR refresh: t,. = 62.5 us
thas < 0.3 ps
Self refresh mode current loors — 250 — 250 — 250 pA CMOS interface
{L-version}) RAS, CAS <0.2v
Dout = High-Z
Input leakage current ly -10 10 ~10 10 -10 10 pA O0V<Vings46V
Output leakage current lo -10 10 -10 10 -10 10 pA OV<Vout<46V
Dout = disable
Output high voltage Vou 24 V. 24 V., 24 V. V Highlout=-2mA
Output low voltage Va 0 04 O 04 0 04 V Lowlout=2mA

Notes: 1. I, depends on output load condition when the device is selected. I, 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 CAS = V,,,.
4. CAS=L(<0.2V)while RAS=L(x0.2V).
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HM351W17805B Series

Capacitance (Ta=25°C, V. =33V 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) Cro — 7 pF 1,2

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

AC Characteristics (Ta =0t0 +70°C, Vo =33 V03V, V=0 V)72

Test Conditions

e Inputrise and fall time: 2 ns

e Inputlevels: V=0V, V=3V

¢ Input timing reference levels: 0.8 V,2.0V

¢ QOutput timing reference levels: 0.8 V,2.0V

e Output load: 1 TTL gate + C; (100 pF) (Including scope and jig)
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HMS1W17805B Series

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

HM51W17805B
-6 7 -8

Parameter Symbol Min Max Min Max Min Max Unit Notes
Random read or write cycle time tc 104 — 124 — 14 — ns
RAS precharge time tep 40 — 50 — 60 — ns
CAS precharge time top 10 — 13 - 15 —_ ns
RAS pulse width toas 60 10000 70 10000 80 10000 ns
CAS pulse width toas 10 10000 13 10000 15 10000 ns

Row address setup time tasn 0 -— 0 — 0 —_ ns

Row address hold time toan 10 — 10 — 10 - ns
Column address setup time tasc 0] — 0 — 0 — ns
Column address hold time toam 10 — 13 — 15 - ns
RAS to CAS delay time treo 20 45 20 52 20 60 ns 3
RAS to column address delay time teao 15 30 15 35 15 40 ns
RAS hold time tasn 15 — 18 — 20 — ns
CAS hold time tosn 48 -~ 58 — 68 — ns
CAS to RAS precharge time temp 5 — 5 — 5 — ns

OE to Din delay time toen 15 — 18 — 20 - ns 5
OE delay time from Din tozo 0 - 0 — 0 — ns 6
CAS delay time from Din toze 0 — 0 — 0 —_ ns 6
Transition time (rise and fall) t; 2 50 2 50 2 50 ns 7
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HMS51W17805B Series

Read Cycle
HM51W17805B
-6 -7 -8
Parameter Symbol Min Max Min Max Min Max Unit Notes
Access time from RAS taac — 60 — 70 — 80 ns 89
Access time from CAS toac — 15 — 18— 20 ns 9,10,
17
Access time from address taa - 30 o 35 — 40 ns 9 11,
17
Access time from OE toea — 15 — 18— 20 ns 9
Read command setup time tacs — — — ns
Read command hold time to CAS tren 0 — — — ns 12
Read command hold time from RAS ~ t.., 60 — 70 — 80 — ns
Read command hold time to RAS tram 0 — 0 — 0 — ns 12
Column address to RAS lead time tra 30 — 35 — 40 — ns
Column address to CAS lead time tear 18 - 23 — 28 -— ns
CAS to output in low-Z tez 0 — 0 — 0 — ns
Output data hold time tom 3 — 3 — 3 —_ ns 20
Output data hold time from OE tono 3 — 3 — 3 — ns
Output buffer tum-off time torr — 15 —_ 15 — 15 ns 13,20
Output buffer turn-off to OF Yoz — 15 — 15 — 15 ns 13
CAS to Din delay time teno 15 — 18 — 20 — ns 5
Output data hold time from RAS toun 3 — 3 — 3 — ns 20
Output buffer turn-off to RAS tom — 15 — 15 —_ 15 ns 20
Output buffer turn-off to WE twez — 15 — 15 — 15 ns
WE to Din delay time tweo 15 — 18 — 20 — ns
RAS to Din delay time teoo 15 — 18 —_ 20 — ns
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HM51W17805B Series

Write Cycle

HM51W'17805B

-6 -7 -8
Parameter Symbol Min Max Min Max Min ‘Max Unit Notes
Write command setup time twes V] —_ 0 —_ 0 — ns 14
Write command hold time twen 10 — 13 — 15 — ns
Write command pulse width twe 10 — 10 — 10 — ns
Write command to RAS lead time taw 10 —_— 13 - 15 — ns
Write command to CAS lead time tow 10 — 13 — 15 — ns
Data-in setup time tos 0] — 0 — 0 — ns 15
Data-in hold time ton 10 —_ 13 — 15 - ns 15
Read-Modify-Write Cycle

HM51W17805B

-6 -7 -8
Parameter Symbol Min Max Min Max Min Max Unit Notes
Read-modify-write cycle time tawe 1489 — 176 — 199 — ns
RAS to WE delay time twy 82 — 95  — 107 — ns 14
CAS to WE delay time tewo 37 — 43 — 47 - ns 14
Column address to WE delay time tawo 52 - 60 — 67 — ns 14
OE hold time from WE togw 15 — 18 — 20 - ns
Refresh Cycle

HM51W178058

-6 -7 -8
Parameter Symbol Min Max Min Max Min Max Unit Notes
CAS setup time (CBR refresh cycle)  teen 5 — 5 — 5 — ns
CAS hold time (CBR refresh cycle) tewn 10 —_ 10 — 10 — ns
WE setup time (CBR refresh cycle) tyme 0 — 0 — 0 — ns
WE hold time (CBR refresh cycle) twan 10 — 10 — 10 — ns
RAS precharge to CAS hold time tasc 0 - 0 —_ 0 — ns
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HMS1W17805B Series

EDO Page Mode Cycle
HM51W17805B
-6 -7 -8
Parameter Symbol Min Max Min Max  Min Max  Unit Notes
EDO page mode cycle time e 25 —_ 30 — 35 —_ ns 19
EDO page mode RAS pulse width t.,qp — 100000 — 100000 — 100000 ns 16
Access time from CAS precharge  t.;, — 35 - 40 — 45 ns 9,17
RAS hold time from CAS precharge tgpq, 35 — 40 — 45 — ns
Output data hold time from CAS low t,,, 3 —_— 3 — 3 — ns 917
CAS hold time referred OE too 10 — 13 — 15 — ns
CAS to OE setup time toor 5 —_ 5 — 5 — ns
Read command hold time from CAS tgg,c 35 _— 40 —_ 45 — ns
precharge
EDO Page Mode Read-Modify-Write Cycle
HM51W178058
-6 -7 -8
Parameter Symbol Min Max Min Max Min Max Unit Notes
EDO page mode read- modify-write tiprwe 79 — 90 - 99 — ns
cycle time
WE delay time from CAS precharge topw 54 —_ 62 — 69 — ns 14
Refresh
Parameter Symbol Max Unit Note
Refresh period toer 32 ms 2048 cycles
Refresh period {L-version) trer 128 ms 2048 cycles
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HITACHI



HMS1W17805B Series

Self Refresh Mode (L-version)

Parameter

HM51W17805BL
-6 -7 -8
Symbol Min Max Min Max Min Max Unit Notes

RAS puise width (self refresh) taass 100 — 100 — 100 — us

RAS precharge time (self refresh) taes 110 — 130 — 150 — ns

CAS hold time (self refresh) toms 50 — -50 — ~-50 — ns

Notes: 1.
2.

376

8.

9.

AC measurements assume t; = 2 ns.

An initial pause of 200 us 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). If the
internal refresh counter is used, a minimum of eight CAS-before-RAS refresh cycles are required.
Operation with the t;c, (Max) limit insures that t;,c (max) can be met, ts¢, (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.,..

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

Either tog, or teo, must be satisfied.

Either t,,, or t,,c must be satisfied.

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

Assumes that too, < taep (Max) and ta,, < thae (Max). H toe, OF taap is greater than the maximum
recommended value shown in this table, t.,. exceeds the value shown.

Measured with a load circuit equivalent to 1 TTL loads and 100 pF.

10. Assumes that toc, > tae (Max) and te,, < taap (Max).

11. Assumes that t., < tqep (Max) and tg, 2 th,p (Max).

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

13t (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. tywes, tawn towns tawn @Nd tepy, are not restrictive operating parameters. They are included in the data

sheet as electrical characteristics only; if t,,.¢ 2 tyes (Min), the cycle is an early write cycle and the
data out pin will remain open circuit (high impedance) throughout the entire cycle; if tayp 2 taws
(min), tow 2 towp (Min), and t,,n =ty (Min), or toyp 2 towp (MIN), tawn = tawo (Min) and topy 2 tooy
(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 CAS leading edge in early write cycles and to WE leading edge

in delayed write or read-modify-write cycles.

16. tossp defines RAS pulse width in EDO page mode cycles.
17. Access time is determined by the longest among t,,, teac and tep,.
18. In delayed write or read-modify-write cycles, OE must disable output buffer prior to applying data to

the device.

HITACHI




HM51W17805B Series

19.1,pc (min) can be achieved during a series of EDO page mode write cycles or EDO page mode read
cycles. If both write and read operation are mixed in a EDO page mode RAS cycle (EDO page
mode mix cycle (1), (2)), minimum value of CAS cycle (t.,s + tce + 2 t;) becomes greater than the
specified t,,c (min) value.The value of CAS cycle time of mixed EDO page mode is shown in EDO
page mode mix cycle (1) and (2).

20. 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 toe.

21. Please do not use ty, g timing, 10 us < t,5s < 100 ps. During this period, the device is in transition
state from normal operation mode to self refresh mode. If tg,gs = 100 ps, then RAS precharge time
should use t,. instaed of t;,.

22.If you use RAS only refresh or CBR burst refresh mode in normal read/write cycles, 2048 cycles of
distributed CBR refresh with 15.6 Ms interval should be executed within 32 ms immediately after

exiting from and before entering into the self refresh mode.

23. If you use distributed CBR refresh mode with 15.6 pus 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.

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

again.
25.XXX: H or L {H: V,, (min) < V), £V, (max), L: V,_ (min) £ V,, £V, (max))
Wi 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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HM51W17805B Series

» . *
Timing Waveforms™
Read Cycle
< the »
- tRAS ol l€_tRP,
RAS X( 7[ \
‘ tesH ol le_ tCRP
" theo i, 'RsH -
ol -« CAS
S y %
CAS K /
|
tRAD | tRAL -
" tear
tASR tasg | tcaH
TRAH -
—
/
Address Row ! Column
<JRRH
tRCHR
tRcs o treH
7 \"
e OO \
tweD
tbzg _ lcop g
<« ADD -
High-Z
o QOOQQG—— XX
| 1DZ0| | | toEa - toED .
o X XXX XX AN
K 7
toEz -
tOHO
L ICAC
tan | > - . torr |
- > < OH .
- tRAC N _torR
doz < fOHR |
tWEZ e
S )
Dout 7 Dout 7}——-
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HMS51W1780SB Series

Early Write Cycle
tRC o
v« tRAS | l<iRP
- X
RAS N \
N 7
‘ tosH o le_tCRP .
'tReD |, tRSH .
tol . fcas
CAS \ 71
7
tasR| tRAH tasc| | tcan
Address Row Column
twes twCH
w (000000 /XX
K 7
tps tpH
Din Din
High-Z*
Dout Tigh-£

* twes = twes (min)

HITACHI
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HMS51W17805B Series

Delayed Write Cycle"'?
- tac .
tRAS . trP
—
RAS N 7 \
N
tcsH ol tcrp
trReo | tRSH
tr » tcas .
R /
CAS j& 7
K 7
tasr| tRAH tasc | tcaH
Address Row Column W
towy
thwi |
tRCS twp
4
tbzc tps 1DH
High-Z
tpzo toEH
- — -y
toep
T p
% OO | / NOVOXARK,
] toEZ
tcLz
2 High-Z
Dout 4
Invalid Dout
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HM51W17805B Series

Read-Modify-Write Cycle"'*

RAS

CAS

Address

Din

Dout

- trRwe -
- tRAS | l<'RP
—_\ \
N 7 \_
ty
e« tRCD |, tcas o Ll _tcrP
il
N 7
« RAD
tASR| tRAH tasc| | tcaH
£
Row Column
LN )
tRCS| [<-» tcwo he S
tawp tRwi
tRwWD twp

tozc
W\ /XX;( High.z
//\(\ l
41020
toe
1 A
/ & i
- tcac,
Y toEZ
< tRAC | le_sllOHO
N High-Z
Dout | g
torz)

HITACHI
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HM51W17805B Series

RAS-Only Refresh Cycle
- tRc .
trAS - tRp .
'S A \
RAS / N \
tr
- tcrp taPg terp
S 4 'S 4
tash_[ | tRA
Address Row
torFr
toFF
Dout // s, High-Z
G .
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HMS51W17805B Series

CAS-Before-RAS Refresh Cycle

4
L J

tRPC tcsr tCHR trrc tCRP
= »| | |- L -—p %

A

tcp

tep

v
s
vo

A YT
A4

3
b4
7
/Y ~ L
L
=
4
A
.l
N
Ly
]
L~
<ﬁ

=
'3

‘—b
(o]
2}

High-Z

NN

Dout
7
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HMS51W17805B Series

Hidden Refresh Cycle
P tRc > RC . tRc .
tRAS | l<1BP tRAG! [1RR| | tRAS | | tRP
RAS \ /N / N
RAS
K 7 K R\ 7
tT
tRSH, teHr | || | tcrp,
tRCD
CAS 5& /
K 7
< IRAD 1 | |tRAL |
tasp [tRAH  tascl | tcam
Address Row Column _X
£
twRH <*—T™tRRH
<« [WRP t
tRCs | 'RRH | | twRH e e 'WRH ACH
A ARV A I/ N
P \/
w SO0 Y AKX
tweD
tozc, -
| tcpbp
. - 'RDQ.
* High-Z “ ]
Din / \
_ tpzo| tOED
OEA
BEJXXXX*XXXX *7;;;
<'CAC | JOEZ
tAA T twez
< RAC . loFg | oo
oz toH
¥ L
Dout Dout —
X £
toFR
tOHR
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HM51W17805B Series

EDO Page Mode Read Cycle
tRp
—_ t
__ L HPC
RAS tFIASP 4 \—
: t
tr tosh . tHpe . tupc tepan CRP
cp CF, 1CP | tagy
CAS teas tcas tcas N tcas || 4/
: tRCHR = tacy tRCHC e
H"CE RCH o tRCH
tRAL .
tash e [RAH 1ASCL ICAH _ | tasc | toan tasq |toan tasc..| |L1CAH WED
Address Row Column 1 Column 2 Column Colurnn 4
toan teaL toaL teaL
tRDD
tozc| tcoD
4
tbzo 'coq tcop
e ! {OED
o A \ _ \ f
o tcpa torm
EA taa | |ltoez tcpa tAn tonr
Lo tcac laa toez == 'oez
tan OH tcac tcad le— tono
toea = toFF
trac = tDOH toEA 15
= | toHg H
Dout 4{ Dout 1 (( gDout 2 1; Dout 2 Dout 3 Dout4 [——
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HM51W17805B Series

EDO Page Mode Early Write Cycle

tRASP | tRP

3
_
T
-

tr

tesH tHpc tRSH
tRcD tcas tcp tcas tce tcas | tCRP

tasc |tcaH tasd ftcaH

Column 2 Column N ><><><><

twes| [tweH twes | [tweH twes | |tweH

Din

High-Z*

Dout

* twes 2 twes (min)
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HMS51W17805B Series

EDO Page Mode Delayed Write Cycle™'®

tRAsP

thp

:

)

\5_
7

N 7
ol e tep e 1o CRA
e 1CSH . tHPC - -« tAsH
tRcD tcas « 1CAS | tcas
N N \ A
N 7 N A K 7
tasc L tAasc
tcan tcaM
Column 1 Column 2
fopy oo
j trcs tACs
3_\ \ \ 3 :: Q :
-
twp twp| twp
tpzc tog _, | tozc tos. . | tozc to§
' toH toH |toH

g
)
=

At
Mo gj\l [
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HMS51W17805B Series

EDO Page Mode Read-Modify-Write Cycle’'?
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HMS51W17805B Series

EDO Page Mode Mix Cycle (1)
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HMS51W17805B Series

EDO Page Mode Mix Cycle (2)
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HM51W17805B Series

Self Refresh Cycle (L-version)*?!-2223-24

. RP trass I L_tRPS
— A
RAS / \
K g \
tr
<oy tcrp
- —
<ltep | lcsR tons
CAS é/‘ \
twRP | |twRH
O KRR
E
toy:i
< {OFF
Dout T8 High-Z
Y 77,

HITACHI

391



