HMS5117805B Series

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

HITACHI

ADE-203-457B (Z)
Rev. 2.0
Jun. 28, 1996

Description

The Hitachi HM5117805B 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 HM5117805B offers Extended Data
Out (EDO) Page Mode as a high speed access mode. Multiplexed address input permits the HMS117805B to
be packaged in standard 28-pin plastic SOJ and 28-pin TSOP.

Features

e Single 5V (+10%)
* High speed
— Access time: 60 ns/70 ns/80 ns (max)
¢ Low power dissipation
— Active mode: 660mW/605 mW/550 mW(max)
— Standby mode : 11 mW (max)
: 0.83 mW (max) (L-version)
¢ EDO page mode capability
¢ Long refresh period
— 2048 refresh cycles : 32 ms
: 128 ms (L-version)
¢ 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.

643



HM5117805B Series

Ordering Information

Type No. Access time Package

HM5117805BJ-6 60 ns 400-mil 28-pin plastic SOJ (CP-28DA)
HM51178058J-7 70 ns

HM51178058J-8 80ns

HM5117805BLJ-6 60 ns

HM5117805BLJ-7 70 ns

HM5117805BLJ-8 80 ns

HM511780585-6*" 60 ns 300-mil 28-pin plastic SOJ (CP-28DNA)
HM51178058S-7*" 70 ns

HM511780585-8"" 80 ns

HM5117805BLS-6*' 60 ns

HM5117805BLS-7*" 70 ns

HM5117805BLS-8*" 80 ns

HM5117805BTT-6 60 ns 400-mil 28-pin plastic TSOP Il (TTP-28DA)
HM5117805BTT-7 70 ns

HM5117805BTT-8 80 ns

HM5117805BLTT-6 60 ns

HM5117805BLTT-7 70 ns

HM5117805BLTT-8 80 ns

HM5117805BTS-6*' 60 ns 300-mil 28-pin plastic TSOP 1l (TTP-28DB)
HM5117805BTS-7*' 70 ns

HM5117805BTS-8*' 80 ns

HM5117805BLTS-6*" 60 ns

HM5117805BLTS-7*' 70 ns

HM5117805BLTS-8* 80 ns

Note: 1. Under development
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HMS5117805B Series

Pin Arrangement

HM5117805BJ/BLJ Series
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Pin Description

Pin name Function

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

I/00 to 1107 Data input/data output

RAS Row address strobe

CAS Column address strobe

WE Read/Write enable

OE Output enable

Vee Power supply

Vs Ground

NC No connection

HITACHI
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HM5117805B Series

Block Diagram
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HMS5117805B Series

Absolute Maximum Ratings

Parameter Symbol Value Unit
Voltage on any pin relative to Vg Vi -1.01t0+7.0 \'
Supply voltage relative to Vg Vee -1.0t0 +7.0 \'
Short circuit output current lout 50 mA
Power dissipation Py 1.0 W
Operating temperature Topr Oto +70 °C
Storage temperature Tstg -55to +125 °C
Recommended DC Operating Conditions (Ta = 0 to +70°C)

Parameter Symbol Min Typ Max Note
Supply voltage Vee 4.5 5.0 5.5 1
Input high voltage Vi 2.4 — 6.5 1
Input low voltage Vi -1.0 —_ 0.8 1

Note: 1. All voltage referred to V.

HITACHI
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HMS5117805B Series

DC Characteristics (Ta = 0to +70°C, V.. =5V £10%, Vi =0 V)

HM5117805B
-6 -7 -8
Parameter Symbol Min Max Min Max Min Max Unit Test conditions
Operating current™ ™ leer — 120 — 110 — 100 mA tg. =min
Standby current P — 2 - 2 - 2 mA TTL interface
RAS, CAS =V,
Dout = High-Z
— 1 — 1 — 1 mA CMOS interface
RAS, CAS > V. - 0.2V
Dout = High-Z
Standby current (L-version) leco — 150 — 150 — 150 pA CMOS interface
RAS, CAS > V.. - 0.2V
Dout = High-Z
RAS-only refresh current? locs — 120 — 110 — 100 mA t,.=min
Standby current” locs — 5§ — 5 — 5 mA RAS=V,
CAS =V,
Dout = enable
CAS-before-RAS refresh current | — 120 — 110 — 100 mA tg.=min
EDO page mode current™ ™ leer — 120 — 110 — 100 mMA t . =min
Battery backup current™ leero — 500 — 500 — 500 pA CMOS interface
(Standby with CBR refresh) Dout = High-Z
(L-version) CBR refresh: t;; = 62.5 ps
taas 0.3 s
Self refresh mode current leon — 300 — 300 — 300 pA CMOS interface
(L-version) RAS, CAS <0.2V
Dout = High-Z
input leakage current I, -10 10 -10 10 -10 10 pA OV<Vins7V
Output leakage current lo -10 10 -10 10 -10 10 pA OV<Vouts7V
Dout = disable
Output high voltage Vou 24 V. 24 V. 24 V., V Highlout=-2mA
Output low voitage Voo 0O 04 O 04 O 04 V Lowlout=2mA

Notes: 1. l.. 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(<0.2V).
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HMS5117805B Series

Capacitance (Ta = 25°C, V=5 V £ 10%)

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) Cwo — 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 =0to +70°C, Voo =5 V£ 10%, Vi =0 V)™ "2 ™8

Test Conditions

e Input rise and fall time: 2 ns

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

e Input timing reference levels: 0.8 V,24V

e Output timing reference levels: 0.8 V,2.0V

¢ Qutput load: 1 TTL gate + C (100 pF) (Including scope and jig)
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HMS5117805B Series

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

HM5117805B
-6 -7 -8

Parameter Symbol Min Max Min Max Min Max Unit Notes
Random read or write cycle time tac 104 — 124  — 144 — ns
RAS precharge time trp 40 — 50 — 60 — ns
CAS precharge time tep 10 — 13 — 15 — ns
RAS pulse width taas 60 10000 70 10000 80 10000 ns
CAS pulse width teas 10 10000 13 10000 15 10000 ns

Row address setup time fasn 0 — 0 - 0 — ns

Row address hold time tran 10 — 10 — 10 — ns
Column address setup time tasc 0 — 0 - 0 — ns
Column address hold time toan 10 — 13 — 15 — ns
RAS to CAS delay time taco 20 45 20 52 20 60 ns
RAS to column address delay time taan 15 30 15 35 15 40 ns
RAS hold time tasH 15 — 18 _— 20 —_ ns
CAS hold time toon 48 — 58 — 68 — ns
CAS to RAS precharge time tonp 5 — 5 —_ 5 — ns

OE to Din delay time toeo 15 — 18 — 20 — ns 5
OE delay time from Din tozo ] — 0 — 0 — ns 6
CAS delay time from Din toz 0 —_ 0 — 0 — ns 6
Transition time (rise and fall) t 2 50 2 50 2 50 ns 7
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HMS5117805B Series

Read Cycle
HM5117805B
-6 -7 -8

Parameter Symbol Min Max Min Max Min Max Unit Notes

Access time from RAS toac — 60 — 70 - 80 ns 8,9

Access time from CAS tore — 15 — 18 —_ 20 ns 910,
17

Access time from address tha — 30 - 35 — 40 ns 9,11,
17

Access time from OE toea — 15 — 18 — 20 ns 9

Read command setup time tacs 0 — 0 - 0 - ns

Read command hold time to CAS tro 0 — 0 — 0 — ns 12

Read command hold time from RAS  t.,, 60 — 70— 80 — ns

Read command hold time to RAS tran 0 —_ 0 — 0 _ ns 12

Column address to RAS lead time toa 30 — 3B - 0 — ns

Column address to CAS lead time toa 18 — 23— 28 — ns

CAS to output in low-Z tows 0 —_ 0 — 0 —_ ns

Output data hold time ton 3 —_ 3 - 3 —_— ns 20

Output data hold time from OE tono 3 — 3 — 3 —_ ns

Output buffer turn-off time : torr — 15 -— 15 —_ 15 ns 13,20

Output buffer tum-off to OE toez — 15 —_ 15 — 15 ns 13

CAS to Din delay time teoo 15 — 18 — 20 - ns 5

Output data hold time from RAS tonn 3 _— 3 — 3 _ ns 20

Output buffer turn-off to RAS toen — 15 —_— 15 — 15 ns 20

Output buffer turn-off to WE twez — 15 — 15 — 15 ns

WE to Din delay time twen 15 — 18 — 20 — ns

RAS to Din delay time troo 15 — 18 —_ 20 — ns
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HMS5117805B Series

Write Cycle

HM5117805B

-6 -7 -8
Parameter Symbol Min Max Min Max Min Max Unit Notes
Write command setup time twes 0 — 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 towm 10 —_ 13 — 15 — ns
Data-in setup time tos o] - 0 —_ 0 — ns 15
Data-in hold time ton 10 — 13 —_ 15 — ns 15
Read-Modify-Write Cycle

HM5117805B

-6 -7 -8
Parameter Symbol Min Max Min Max Min Max Unit Notes
Read-modify-write cycle time tewe 149 — 176 — 199 — ns
RAS to WE delay time tawo 82 — 95 — 107 — ns 14
CAS to WE delay time tewn 37 — 43  — 47  — ns 14
Column address to WE delay time tawo 52 — 60 — 67 — ns 14
OE hold time from WE toen 15 — 18 — 20 — ns
Refresh Cycle

HM5117805B

-6 -7 -8
Parameter Symbol Min Max Min Max Min Max Unit Notes
CAS setup time (CBR refresh cycle)  toer 5 — 5 — 5 — ns
CAS hold time (CBR refresh cycle) tonn 10 —_ 10 — 10 — ns
WE setup time (CBR refresh cycle) twre 0 — 0 — 0 — ns
WE hold time (CBR refresh cycle) twan 10 — 10 — 10 — ns
RAS precharge to CAS hold time taec 0 — 0 — 0 — ns
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HMS5117805B Series

EDO Page Mode Cycle
HM5117805B
-6 -7 -8
Parameter Symbol Min Max Min Max Min Max Unit Notes
EDO page mode cycle time tirc 25 — 30 — 35 —_ ns 19
EDO page mode RAS pulse width tp.qp — 100000 — 100000 — 100000 ns 16
Access time from CAS precharge  tg, —_ 35 —_ 40 — 45 ns 9,17
RAS hold time from CAS precharge tgpq, 35 _ 40 — 45 — ns
Output data hold time from CAS low ty, 3 — 3 — 3 — ns 9,17
CAS hold time referred OE too, 10 — 13 —_ 15 — ns
CAS to OE setup time toop 5 — 5 — 5 — ns
Read command hold time from CAS tg,c 35 —_ 40 — 45 — ns
precharge
EDO Page Mode Read-Modify-Write Cycle
HM5117805B
-6 -7 -8
Parameter Symbol Min Max Min Max Min Max Unit Notes
EDO page mode read- modity-write tuorwe 79 — 80 —_ 99 —_— ns
cycle time
WE delay time from CAS precharge topw 54 — 62 — 69 — ns 14
Refresh
Parameter Symbol Max Unit Note
Refresh period teee 32 ms 2048 cycles
Refresh period (L-version) toer 128 ms 2048 cycles
653
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HMS5117805B Series

Self Refresh Mode (L-version)

HM5117805BL
-6 -7 -8
Parameter Symbol Min Max Min Max Min Max Unit Notes
RAS pulse width (self refresh) tiass 100 — 100 — 100 — us
RAS precharge time (self refresh) taps 110 — 130 — 150 — ns
CAS hold time (self refresh) tous -50 — -50 — -50 — ns

Notes: 1. AC measurements assume t; =2 ns.

2. Aninitial pause of 200 s 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.

3. 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.,.

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

5. Either to or tep, must be satisfied.
6. Either ty,, or ty,c must be satisfied.

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

8. Assumes that t < too (Max) and ty., < teap (Max). If g, or toy, 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 tpep 2 thep (Max) and ty,, < thyp (Max).

11. Assumes that to, < tocp (Max) and t,,, = 1.0 (Max).

12. Either tqcy OF 15, must be satisfied for a read cycles.

13. 1o (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, tycs: tawo towns tawo @Nd tepy are not restrictive operating parameters. They are included in the data
sheet as electrical characteristics only; if tycs 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 tawn
(min), towp 2 towp (MiN), and tyyg > tywp (MIN), OF toyp 2 towp (MIN), Luyp = tawp (Min) and tepy > 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.

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. to,s 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.
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HMS5117805B Series

19.1,.c (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 (s + tee + 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 tums 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 t.

21. Please do not use t,, ¢ timing, 10 us < t,,ss < 100 us. During this period, the device is in transition
state from normal operation mode to self refresh mode. If tg,se = 100 ps, then RAS precharge time
should use tg5 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 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.

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: Hor L (H: V,, (min) <V, £V, (max), L: V,_ (min) £ V,, £V, (max))

/1 Invalid Dout
When the address, clock and input pins are not described on timing waveforms, their pins must be

applied V, orV,.
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HMS5117805B Series

Dout

Dout

Timing Waveforms™
Read Cycle
< trc -
< tRAS » le_tRP
— y / y
RAS \ / \
R 7
- tcsH tchp .
< tRCD tRsH -
i1, - lCAS
S \
CAS N
N 7
o (RAD | tRAL -
tcaL
tASR tan tasg | tcad
—
/
Address Row s Column
tRRH_|
< tRCHR .
trcs tRCH -
4 Y
= JOKK7 WO
tWED
tozg tcop il
d tRDD La
on OO 22 XX
< 'DZO| | | JoEA « toep .
e J XX XXX JXXHXXX)
- toEz
Jlcac t?(')"FoF >
Bl toH >
- trac - _torm -
lo _ toHr |
tWEZ [
\
7

LSl
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HMS5117805B Series

Early Write Cycle
- trec .
» RAS o l<1RP
N

RAS N \—
N 7
- tcsH | |«_tCRP -
e tRCO . tRSH

ol . lCAS
\ /
CAS X %
tasr| tRAH tasc| |tcaH

Address >< X Row Column

twes| twcH

tps topH

Din Din

High-2*

Dout
* twcs z twes (min)
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HMS5117805B Series

Delayed Write Cycle™"?
- tRe >
- tras N trp
N
RAS N | N
- tcsH ol l| tCRP
tRep Ll tRSH -
tr ||, » tcas -
=a& /
CAS BX 7
K 7T
tasr| tRAH tascl | tcaH
\
Address Row Column
towy
ERWL
tRCs twp
¥
7 WARANN/
N,
pze tbs toH
High-Z ]
oo X0 =D o )
tpzo toEH
g~ — -—
toep
[ r LN N
o X000 |/
. tOEZ
tc
High-Z
Dout g
Invalid Dout
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HMS5117805B Series

Read-Modify-Write Cycle"'

RAS

O
>
(2]

Address

Din

Dout

< tRwe -
< tRAS » L !RP
- X
\ 7 \
tr |
«  RCD I tcas »| el CRP
i
. K 77
« 1RAD
tAsR| [t tasc| | tcaH
/
Row Column
N
tRCS| e tcwp tﬂ”&
tAWD | [tRwL
_ trRwD | | twp
A \
KAKXKKXAKS N VX AXKAX
\ £
oz tpH
'og|
toED
<i0zo| | <OEH,
tOEA
RRRCRRRR L KRR
o \
tcac
< ltan L0Ez
- tRAC >l |e_nl/lOHO
L X High-Z
_Dout g
terzl! M—
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HMS5117805B Series

RAS-Only Refresh Cycle

tRc

tras

tRP

Y

tr

tcrp - tRp

tch

Lt

tasr_| | tRA
Address Row
torR
tOFF
High-Z
Dout / ﬁE
7
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CAS-Before-RAS Refresh Cycle

- tRC -
trp tRAS » . trp »
/] %
RAS /| N\
N
trpre | tcsR tCHR tRPc tcRP |
S ¢ T, | V4 X\ #
= 3/ AN
«ficP > dwep) | twhy tcp
. Z N
= X

High-Z
Dout 7 g
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HM5117805B Series

Hidden Refresh Cycle
_ tre -— tRc »le tRC >
trAs 'RP, | !RAS| lIRR] | tRAS || |, tRP
\ ¥ \ \ / \
RAS \ N N /
N 7 N 7
tt
<LBSH, tcHr | || | tcre,
tRCD
. Y
CAS
\ i
< RAD i, | ItRAL
tasp [tRAH t;ﬁg tCAH_
A B
Address Row Column X
\ 7
tWRH « tRRH
A
tRCs 'RRH] | twRp ™" v’f_‘s tWRH tRCH
we l \ L ‘W —\
WE % >_< 5 % / \U f % 5
tWED,
Jbzc -
_ | tcop
Jl [troR
K High-Z “ =y
Din / \
1Dz0 toED
- | 1OEA
BE [ X X X X X X X XN *Mi
Lleac t?EZ
dm R bt
< RAC . LoFE
tcLz < {OH,
% L
Dout Dout —

tOHR
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HM5117805B Series

HITACHI

EDO Page Mode Read Cycle
trp
—_ t a
RAS tRASP HPC ! \_
I
tr A Yhpc thpc tcPRH tchp
csH tcp fcp tCP | thsy
TAS T, tcas i tcas f  hoteas  f Tleas |l
: tRCHR ! thcsl tRCHC e
RCS| RCH
e o ~—'ACH
v WY v/
tRAL .
tasc| 1 t WED
'Asn:- tf.AH :S_(f.» CAH I tasc LEA.H tﬁ.sf CAH tas tcaH
Address m Row m Column 1 x Column EW Column 3 Column 4
tcaL tcal teaL tecaL
tRDD
tozc tcop
Din \ High-Z 7
14
tpzo fc‘(_).{_ tcop o toep
oF \ OO
1 b
tcpa CPA OFR
LtQEVA A |hoez tcpa ™ toHR
tcag ICAG tan toez | I = loEZ
taa twez ™ H tcag lcAG le— tono
o toea = = torF
tRaC e—> ) tOEA t
2 | tong OH
- - 31 - 4 . -
Dout ~{ ooutr  ———{poutZ—{pout2 @Dout a—{ Dpouwa }—
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HM5117805B Series

EDO Page Mode Early Write Cycle

tRASP L trp
— y
RAS N
N /1
tT
tesH thpc tRSH
tRcD tcas tcp tcas | | tep tcas | tCRP
N NN
N
tasc| [tcaH tasd [tcad
Column 2 Column N ><><><><
twes| |tweH twes | [tweH twes | |tweH
WW

Din

High-Z*

Dout

* twcs = twes (min)
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HM5117805B Series

EDO Page Mode Delayed Write Cycle’®

trasp .
| LtRP
o 3 \
RAS N \
. J
trl e teR) 1o tcRp
« tesH > tHPC tRSH
<« RCD |, tcas « [CAS tcas
s il JN i
L IRAD |
tasR,| ASC ol loASC ol lJtASC
tcAH tcan tcAH
Column 1 Column 2 Column N
tc;‘vﬂ towd towL
tRw
trecs tRcs
\ 3& )&
K LZM
twp twp twpl | |
Ll Linad
tpze tp _, | Itpze to tbzc tog §
DI tDE tpH
E “Gln N 6in K | 6"’1
. XXXX; A ] 2 A\ N
tpzo tpzo - tpzo .
toeo toED toep
s tOEH ] s to::J.:; s tOEH|« =)
o OO/ N NN RO
terz tolz | o tez | o
ol OEZ S JoEZ »1JOEZ
% High-Z
Y i
Dout { 0
Invalid Dout Invalid Dout Invalid Dout
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HMS5117805B Series

EDO Page Mode Read-Modify-Write Cycle'"®

tRASP >
| LtrP
__ 3
RAS \
N 7
ty tHPRWC
tep, | tcp « RSH tCRP
<« !RCD |, tcAS o {CAS tcas
_ \ ™ N V1
CAS ] \
&i A XK 7Z N 7Z
<IRAD
tasR, | tasc, |l »llg ASC tAsC
tRAH tcaH tcan tCAH
Address ow Column 1 x| Column 2 _Column N
tRWD _t:‘vﬁi | teew jtew tcew tw
tAwp tawp tawo [ 1, o
tcwn | [t t it t tRWL
A o [tres Ll | tewp | ftresf )] | towp |
] \ \ \
. \ x |/
N7
trcs twp | twp twp|
Sy, e a -
o il toze oS |l [tozctos, oz DS ||
toH toH ' |toH
. X 7 1Di Din K i
Din / { 1 | 2 ) (N
N toep | ™ toED n toED,
pzo| | || —>fe |iDZ L —* DZ L —
tOEH ke tOEH | tOEH<—>
4 N 4 / 3
= OO0 | W0
KT ‘Z K 7Z
T {OHO toHo T toHo
tOEA fe» LOEA KeZhg
tCACie> tCAG <> tcadw>
tAAle—> . tanle . tARw >
> cPal« CPA« >
t A
RAC | B 3
tciz loEz  t¢ Joez ¢ loez
D( 'D( D( High-Z
Dout s / i
A NA W
Dout 1 Dout 2 Dout N
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HM5117805B Series

EDO Page Mode Mix Cycle (1)

Din

trp
s § t i
RASP
: / \_
t teap
T tep ) tcp
fCAﬁ_,_z fo—foas fl.—tcas Tuteas
tesH t
RSH
treo
tweq | twen thes 'acy 0::2:
tcPw WP
><>< ? tawp C \
: f tRAL
ASCI| ¢ t t
tASR pes | JRAHL | CAH t‘A_sg ig_ﬁ-( ﬁ CAH tascl, .. CAH
@ Row Column 1 m&:ﬂumn 2| ><XColumn 3 ) Column 4
tcaL tCAL tcaL tCAL tRDD
t t
los tom tps | 1DH cDD
Din 1 High-Z |Din 3 :XXX
toep
™~ - twep
1 t
tcPa CPA {OFR
taa tCh toez tha tWEZ
toea taa icad IOEZ
™ [+—= oo
1CAC| |t
t OHO
A Bat o ] | fon
{  powz Dout Dout 4 }—
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HM5117805B Series

EDO Page Mode Mix Cycle (2)

thp
E— |
AAS tRasp 7 \_
- /
' tcrp
T tesH tcp tcp tep
! X a l ———
CAS teas . ‘'cas tcas . toas ||/
trco n : = g =
RCHR RSH
tRc t
tre taenltwes] |tweH thcs 3 ARH
RCH
_ I‘ﬂ . e+l tACH
TR e Y g 1501
; RAL
tasc {
t
taSA s IR ._lg\ﬁ.il tasc tﬁ-a asc| |tcan A5G o tcan
Address KXX Row m Column 1 Column ZW Column 3 m Column 4 >0<>0<><
tear tcaL tcaL ! teaL
tos
tps| | 'oH M Ttom iy
I‘-
Din High-Z Din2 | Din 3 XXX
toep
loED E?"’ twep
oe JOUONKN / = h E
OE i X
A | torR
ta !OEA tcpé twez
cP.
toEA oz Taa taa el togz
fcac toez "CAC t
. e ' SAG —= 'oHo
RAC CAC toE ]
toHo toHo A torr
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Dout < Dout 1 zoou \ Dout 4 }———
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HMS5117805B Series

Self Refresh Cycle (L-version)*?- %224

tRp tRASS - tRpPs
RAS \
- \< /
tT> -t
RPC_ | lerp
o ltcp | tesal tcHs
CAS </{ N
twhp | [twRH

toFR

toFF

[}

% High-Z

HITACHI 669




