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Preliminary

HITACHI/ LOGIC/ARRAYS/M L7E

HM51W4170A/AL Series

262,144-Word x 16-Bit Dynamic Random Accessf‘&emory

B DESCRIPTION O
The Hitachi HM51W4170A/AL are CMOS,dynamic RAM

organized as 262,144-word x 16-bit. HM51W4170A/AL have
realized higher density, higher peﬁorrﬂ@ esand various
functions by empioying 0.8 um CMOS; process technology
and some new CMOS circuit desi /\tachnologies. The
HM51W4170A/AL offer Fast Page, Mode as a high speed
access mode. P \\,//;

Multiplexed address input \erits the HMS1W4170A/AL
to be packaged in standard#00 il 40-pin plastic TSOP II.

HM51W4170ATT/ALTT/ARR/ALRR Series

(TTP-40DB)

8 ORDERING INFORMATION

Internal refresh timerjgpébfés self refresh operation. Part No. Access Time Package
O s
B FEATURES }&; HMS51W4170ATT-7 70 ns 400 mil 40-pin
) A HM51W4170ATT-8 80ns Plastic TSOP 11
:f"."?‘"és:\;@?v’ HMS1W4170ATT-10 100 ns (TTP-40DB)
ig Gl 4 - -
Ac Time ............. 70 ns/80 ns/100 ns (max HMS51WA4170ALTT-7 70ns 400 mil 40-pin
o Low va(e% issipation (max) HMS51W4170ALTT-8 80 ns Plastic TSOP II
ietive Mode ... ... 288 mMW/234 mW/198 mW (max) HMS1W4170ALTT-10 100 s (TTP-40DB)
Standby Mode ............ 7.2 mW (max) HMS1W4170ARR-7 70 ns 400 mil 40-pin
A\ 0.36 mW (max) (L-Version) HMS51W4170ARR-8 80 ns Plastic TSOP 1T
* Fast Page Mode Capability HMS51W4170ARR-10 100 ns (TTP-40DB)
* 1,024 Refresh Cycles ................ (16 ms) HMS51W4170ALRR-7 70ns 400 mil 40-pin
(128 ms) (L-Version) HM51W4170ALRR -8 80 ns Plastic TSOP II
* 2 CAS Byte Control HM51W4170ALRR-10 100 ns (TTP-40DB)

¢ 2 Variations of Refresh

RAS Only Refresh

CAS Before RAS Refresh
* Battery Back-up Operation (L-Version)
* Seif Refresh Operation
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HM51W4170A/AL Series

B PIN OUT
HMSIW41T0ATT/ALTT Series HM51W4170ARR/ALRR Series
vec C11O 40[JVas Vss 10 «0[ Vee
wo T2 39 11018 118 O 2 393 100
vot {3 38[O14 1ots ] 3 a8 o1
voz (Ja a7 voi3 1”013 (] 4 37 o2
voa Gs as[1vot2 wo12 O} s 38 vo3
vec )6 351 Vss ves 6 as{d Vee
vos O7 A [1ron voit 47 4[] o4
105 8 33{J vo10 vo10 8 33 vos
e Cle 32[voe e s 320 o6
wr o 31 roe s [0 313J o7
NC 1 30[JNC NC I 30 NC
LWE[ 12 2[INC NG [d12 29[ CWE
UWEL] 13 28 1CAS TAS []13 28[1 UWE
RAS[]14 Fidmi OF [J1e 27 RAS
A9 [J18 26 ) A8 A8 [ 1S 267 A9
a0 e 25 3A7 A7 O1s 28{3 A0
A1 O17 241 A6 A8 (17 2400 A1
A2 [J1e 23[1AS AS ([J18 23[) A2
A3 19 227 A4 A4 [19o 22[3J A3
vee CJ20 21{JVss Vs ([J20 2130 vee
. 1073-1 1073-2
(Top View) (Top View)
M PIN DESCRIPTION
Pin Name Function
Ag-Ag Address Input

—Row Address Ag-Ag
—Column Address Ap-A7
—Refresh Address Agp—-Ag

1/00-1/015 Data-in/Data-out
RAS Row Address Strobe
CAS Column Address Strobe
UWE, LWE Read/Write Enable
OE Qutput Enable

Vee Power ( + 3.3V)

Vss Ground
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HM51W4170A/AL Series

B BLOCK DIAGRAM
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HM51W4170A/AL Series
B TRUTH TABLE
Inputs 1/0 .
— — — e Operation
RAS LWE UWE CAS OE 1/00-1/07 1/03-1/015
H H H H H High-Z High-Z Standby
L H H H H High-Z High-Z Refresh
L H H L L Dout Dout Word Read
L L H L H Dj, Don’t Care Lower Byte Write
L H L L H Don’t Care Din Upper Byte Write
L L L L H Din D; Word Write
L H H L H High-Z High-Z
HtwlL L L — —_ High-Z High-Z CBR Refresh or Self Refresh
W ABSOLUTE MAXIMUM RATINGS
Parameter Symbol Value Unit
Voltage on Any Pin Relative to Vsg Vt —0.510 +4.6 v
Supply Voltage Relative to Vg Vee —05t0 +4.6 v
Short Circuit Output Current Tout 50 mA
Power Dissipation Pt 1.0 w
Operating Temperature Topr 0to +70 °C
Storage Temperature Tstg —55t0 +125 °C
B ELECTRICAL CHARACTERISTICS
¢ Recommended DC Operating Conditions (To = O to +70°C)2
Parameter Symbol Min Typ Max Unit Note
Vss 0 0 0 v 2
Supply Voltage
Vee 3.0 33 3.6 v 1,2
Input High Voltage Viu 20 — Vee + 03 \' 1
Input Low Voltage viL -03 — 0.8 \4 1
Notes: 1. All voltage referenced to Vss.
2. The supply voltage with all Ve pins must be on the same level.
The supply voltage with all Vgg pins must be on the same level.
HITACHI®
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* DC Electrical Characteristics (Tp = 0to +70°C, Vgc = 3.3V £0.3V, Vgg = 0V)

HM51W4170A/AL Series

HM51W4170A/AL-7

HM51W4170A/AL-8

HMS1W4170A/AL-10

Parameter | Symbol - - - Unit Test Conditions Note
Min Max Min Max Min Max
: RAS Cycling
gpe’a““g Icct - 80 - 65 - 55 | mA | CAS Cycling 1,2
urrent .
tre = Min
TTL Interface
i 2 - 2 - 2 mA | RAS, m = VIH
Doyt = High-Z
Standby out 18
Current CMOS Interface
- 1 _ 1 _ 1 mA RAS, CAS, LWE, UWE,
Iece OE z Voo — 02V
Doyt = High-Z
CMOS Interface
Standby o e
Current —_ 100 — 100 — 100 HA —RAS’ CAS, OF, LWE,
(L-Version) UWE 2 Voo — 0.2V
Doyt = High-Z
RAS Only Cap
Refresh Current Iccs — 75 — 62 — 45 mA | tgc = Min 2
RAS = V[H
Standby — g
Current Icc5 — 5 — 5 — 5 mA | CAS = VIL- 1
Doyt = Enable
CAS Before
RAS Refresh Iccs — 75 — 62 — 45 mA | trc = Min 25
Current
Fast Page Mode o
Current Iccr — 95 — 80 — 75 mA | tpc = Min 1,3
Battery Back-up Standby: CMOS Interface
Current Doyt = High-Z
(Standby with | Iccio —_ 100 — 100 — 100 MA | CBR Refresh: tpc = 125ps | 4
CBR Refresh) tRAS S 1ps, CAS = Vi,
(L-Version) LWE, UWE, OE = Viy
CMOS Interface
;egd‘:"é:frtm — 1 - 1 - 1 | mA | RAS,TAS < 02V,
. Doy = High-Z
1
SelfRefresh | - CMOS Interface
Mode Current — 100 — 100 — 100 pA | RAS, CAS £ 0.2V,
(L-Version) Doyt = High-Z
Input Leakage _ _ _ :
Current Inp 10 10 10 10 10 10 pA | OV < Vi, < 46V
Output Leakage _ _ _ 0V S Vg < 4.6V
Current Iio 10 10 10 10 10 10 WA Dy, = Disable
Output High X - _
Voltagc VOH 2.4 VCC 2.4 vCC 24 vCC Y ngh Imn 2.0mA
Output Low
V:Jlltl;ge VoL 0 04 0 04 0 0.4 V |Lowlyy = 20mA
Notes: 1. Ice depends on output load condition when the device is selected. Icc max is specified at the output open condition.
2. Address can be changed < 1 time while RAS = V.
3. Address can be changed < 1 time while CAS = Vjy.
4, Vig 2 Voo = 0.2V, 0 < Vi S 0.2V. Address can be changed < 1 time while CAS = Vp;.
5. All the V¢ pins shall be supplied with the same voltage. And all the Vgg pins shall be supplied with the same voltage.
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HM51W4170A/AL Series
e Capacitance (Tp = 25°C, Vgg = 3.3V £0.3V)

Parameter Symbol Typ Max Unit Note
Input Capacitance (Address) Cpy — 5 pF 1
Input Capacitance (Clocks) Cn — 7 pF 1
Output Capacitance (Data-in, Data-out) Cr/0 — 10 pF 1,2

Notes: 1. Capacitance measured with Boonton Meter or effective capacitance measuring method.
2. CAS = Viy to disable Dgy;.

¢ AC Characteristics (To = 0 to +70°C, Voc = 3.3V £0.3V, Vgg = 0V)1, 14,15, 17,18
Test Conditions

e Inputriseand falltimes............................ 5ns e Qutputload .................. 1 TTL Gate +C (100 pF})
» Input timing reference levels .................. 0.8V, 2.0V (Including scope and jig)
Read, Write, Read-Modify-Write and Refresh Cycles (Common Parameters)
HMS51W4170A/AL-7 | HM51W4170A/AL-8 | HM51W4170A/AL-10
Parameter Symbol - - - Unit | Note
Min Max Min Max Min Max
Random Read or Write Cycle Time trRC 130 —_ 150 — 180 — ns
RAS Precharge Time tRp 50 — 60 — 70 — ns
RAS Pulse Width tRAS 70 10000 80 10000 100 10000 ns
CAS Pulse Width tcas 20 10000 20 10000 25 10000 ns 22
Row Address Setup Time tASR 4 — 0 — 0 — ns
Row Address Hold Time tRAH 10 — 10 — 15 — ns
Column Address Setup Time tasC 0 — 0 — 0 — ns 19
Calumn Address Hold Time tcAH 15 — 15 — 20 — ns 19
RAS to CAS Delay Time tRCD 20 50 20 60 25 75 ns 8
RAS to Column Address Delay Time | tpap 15 35 15 40 20 55 ns 9
RAS Hold Time tRSH 20 — 20 — 25 — ns
CAS Hold Time tcSH 70 — 80 — 100 — ns
CAS to RAS Precharge Time tCRP 10 — 10 — 10 — ns
OE to Dj;, Delay Time toDD 20 — 20 — 25 — ns
OE Delay Time from Dy, tDzo 0 — 0 — 0 — ns
CAS Setup Time from Dy, tpze 0 — 0 — 0 — ns
Transition Time (Rise and Fall) tr 3 50 3 50 3 50 ns 7
Refresh Period tREF — 16 — 16 — 16 ms
Refresh Period (L-Version) tREF — 128 — 128 — 128 ms
Read Cycle
HM51W4170A/AL-7 | HM51W4170A/AL-8 | HMS51W4170A/AL-10
Parameter Symbol - - Unit | Note
Min Max Min Max Min Max
Access Time from RAS tRAC — 70 — 80 — 100 ns 2,26
Access Time from CAS tcaC — 20 — 20 — 25 ns | 4,13,26
Access Time from Address tAA — 35 — 40 — 45 ns | 513,26
Access Time from OF toAC — 20 — 20 — 25 ns | 22,26
Read Command Setup Time tRCS 4] — 0 — 0 —_ ns 20
Read Command Hold Time to CAS | trcy 0 — 0 —_ 0 — ns 16, 19
Read Command Hold Time to RAS | tgrry 0 — 0 — 0 — ns 16
Column Address to RAS Lead Time | tRaL 35 — 40 — 45 — ns
Output Buffer Turn-off Time tOFF1 0 15 0 15 0 20 ns 6
Output Buffer Turn-off to OF tOFF2 0 15 0 15 0 20 ns 6
CAS to Dy, Delay Time tcDD 15 — 15 — 20 — ns
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HM51W4170A/AL Series

Write Cycle
HMS51W4170A/AL-7 | HMSIW4170A/AL-8 | HMSIW4170A/AL-10
Parameter Symbol - - Unit | Note
Min Max Min Max Min Max

Write Command Setup Time twcs 0 — 0 — 0 — ns | 10,19
Write Command Hold Time tweH 15 — 15 — 20 — ns 20
Write Command Pulse Width twp 10 — 10 — 20 — ns 21
Write Command to RAS Lead Time | trwi 20 — 20 — 25 — ns 21
Write Command to CAS Lead Time | tcwL 20 — 20 — 25 — ns 21
Data-in Setup Time tps 0 — a — 0 — ns | 11,21
Data-in Hold Time tDH 15 — 15 — 20 — ns | 11,21
CAS to OF Delay Time tcop — 0 — 0 — 0 ns 22

Read-Modity-Write Cycle

HMS1W4170A/AL-7 | HMSIW4170A/AL-8 | HMS5IW4170A/AL-10

Parameter Symbot - - - Unit | Note
Min Max Min Max Min Max
Read-Modify-Write Cycle Time tRWC 180 — 200 — 245 — ns
RAS to WE Delay Time tRWD 95 — 105 — 135 — ns | 10,19
CAS to WE Delay Time tcwD 45 — 45 — 60 — ns | 10,19
Column Address to WE Delay Time | tawp 60 —_ 65 — 80 — ns { 10,19
OE Hold Time from WE tOEH 20 — 20 — 25 — ns 21
Refresh Cycle
HMS1W4170A/AL-7 | HMS51W4170A/AL-8 | HMS51W4170A/AL-10
Parameter Symbol - - - Unit | Note
Min Max Min Max Min Max
%ﬁ?gf{% Refresh Cycle) tcsR 10 - 10 - 10 - ns 19
%}l’i‘;gr’?% Refresh Cycle) ICHR 10 - 10 - 10 - ns 0
RAS Precharge to CAS Hold Time trpC 10 — 10 — 10 — ns 19
CAS Precharge Time in Normal Mode | tcpy 10 — 10 — 10 — ns
Fast Page Mode Cycle
HMS51W4170A/AL-7 | HM51W4170A/AL-8 | HMSIW4170A/AL-10 .
Parameter Symbol - - - Unit | Note
Min Max Min Max Min Max
Fast Page Mode Cycle Time tpC 45 — 50 — 55 — ns
Fast Page Mode CAS Precharge Time | tep 10 — 10 — 10 — ns
Fast Page Mode RAS Pulse Width tRASC — 100000 — 100000 — 100000 ns 12
Access Time from CAS Precharge taCP — 40 — 45 — 50 ns | 13,26
RAS Hold Time from CAS Precharge | trycp 40 — 45 — 50 — ns
Fast Page Mode Read-Modify-Write
Cycle CAS Precharge to WE tcpw 65 — 70 — 85 — ns 21
Delay Time
f:;it] el’;g;l z'iode Read-Modify-Write tpcM 95 _ 100 _ 110 _ s
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Hitachi America, Ltd. ¢ Hitachi Plaza » 2000 Sierra Point Pkwy. » Brisbane, CA 94005-1819 « (415) 589-8300 273




HITACHI/ LOGIC/ARRAYS/N L7E B 4496203 0024580 824 ER HIT?2

HM51W4170A/AL Series

Self Refresh Mode

HMS51W4170A/AL-7 HM51W4170A/AL-8 HM51W4170A/AL-10 .
Parameter Symbol - - " Unit | Note
Min Max Min Max Min Max
RAS Pulse Width (Self Refresh) tRASS 100 — 100 — 100 — us
RAS Precharge Time (Self Refresh) | trps 130 — 150 — 180 — ns
CAS Hold Time (Self Refresh) tcus ~-350 — —-50 —_ - 50 — ns
Notes: 1. AC measurements assume tT = 35 ns.
2. Assumes that trep £ trep (max) and tRap £ trap (max). If tpep or trRAD is greater than the maximum recommended
value shown in this table, tg o €xceeds the value shown.
3. Measured with a load circuit equivalent to 1 TTL load and 100 pF.
4. Assumes that trcp 2 trep (max) and tRap < tRaD (max).
5. Assumes that tgcp < trep (max) and trap 2 traD (max).
6. topF (max) defines the time at which the output achieves the open circuit condition and is not referenced to output voltage
levels.
7. Vig (min) and Vp (max) are reference levels for measuring timing of input signals. Also, transition times are measured
between Vyy and Vi,
8. Operation with the tgcp (max) limit insures that trac (max) can be met, trcp (max) is specified as a reference point only,
if trep 18 greater than the specified tpep (max) limit, then access time is controlled exclusively by tcac-
9. Operation with the tp ap (max) limit insures that trac (max) can be met, tRap (max) is specified as a reference point only,
if tRAD is greater than the specified trap (max) limit, then access time is controlled exclusively by taA.

10. twes, tRWD» tcwp and tawp are not restrictive operating parameters. They are included in the data sheet as electrical
characteristics only: if twcs 2 twcs (min), the cycle is an early write cycle and the data out pin will remain open circuit
(high 1mpedance) throughout the entire cycle; if trwp 2 tpwp (min), tcwp 2 tcwp (min), tawp 2 tawp (min) and
tcpw 2 tcpw (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 referenced 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. trasc defines RAS pulse width in fast page mode cycles.

13. Access time is determined by the longer of taa or tcac or tacp-

14. After power up pause for 100 s, then DRAM initialization requires a minimum of eight RAS only refresh or eight CAS
before RAS refresh sh cycles. If the user will implement CAS before RAS timing in their system, then the eight initialization
cycles MUST be CAS before RAS cycles.

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

16. Either trcy or trry must be satisfied for a read cycle.

17. The supply voltage with all Vo pins must be on the same level. The supply voltage with all Vgg pins must be on the same
level.

18. A word of data can be written only when LWE and UWE go low at the same time. This implies that early write cycles
cannot be combined with delayed write cycles in the same cycles because all data is latched at the fall of the first WE. In
other words, staggering the WE signals in one cycle is not permitted.

19. tRCH, IRHH: tWCS: tRWD» tcWD, and tawp are determined by the earlier falling edge of UWE and LWE.

20. twcy and tres are determined by the later rising edge of UWE or LWE.

21. twp, tRWL: tCWL, tOEH- tDs- thl and tcpw should be satisfied by both UWE and LWE.

22. 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 Vcc/Vss line noise, which causes to degrade Viy
(min)/ VL, (max) level.

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

24. 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 ps interval should be executed within 16 ms immediately after exiting from and before entering into the self
refresh mode.

25. 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.

26. Measured with a load equivalent to 1 TTL load and 100 pF (Vo = 2.0V, Vo = 0.8V).
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HM51W4170A/AL Series

Notes Concerning 2WE Control

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

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

RAS \ /
as \ /

Delayed write
LWE \ /
— Early write
UWE \ /

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

1073-4

LWE
UWE
tuL
1073-5
HITACHP
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B TIMING WAVEFORMS

M u49L203 0024582 LT? ERHITE

* Read Cycle
\ac. —
tRAS
-.—._3 z—'_——}
AAS N ;Z \
K. 'RP
tT tASH
- {CRP
tacp - 1CAS
tCSH
CAS ]S Z‘
k7
tASR tRAD tRAL
tRAH tASC sCAH
Row Column
Address J%‘
tRcs tRCH
— t
UWE Vil
LWE _ teac
taa tofFF
out p
tRac ST tOFF2
tpze toac tepo
| B ——
High-Z
~ ‘ooo
tpzo o
-Y7]: Dontcare
1073~-6
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HM51W4170A/AL Series

* Early Write Cycle

'RC
1PAg
- X
RAS tap
N_ Hletee N
r TRSH
tRcD lcas i tcre
tcsH
CAS yx
LR

tcaH

tWCH )

High-Z
Dout 9
VY7 : dontcare
~ OFE : Dontcare
1073-7
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Hitachi America, Ltd. ¢ Hitachi Plaza » 2000 Sierra Point Pkwy. * Brisbane, CA 94005-1819 « (415) 589-8300 277




HITACHI/ LOGIC/ARRAYS/M b7E B 4495203 0024584 47T HRHITS
HM51W4170A/AL Series
* Delayed Write Cycle

tRC
tRAS 1. tRP
s \ )
RAS
k 7 N
tcsH tcRe
tri !
M2 ] _ASH
CAS J tcAs Z
N /
1ASA tasc [ tewL
tRWL
tRAH

tcan ,
4
Address Row Column 7
4
L

tRcSs twp

i

tpzc

tozo

Invalid

Dout

Y27 : Dontcare
** Do not enable Dout during delayed write cycle.

1073-8
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¢ Read-Modify-Write Cycle

HM51W4170A/AL Series
tRwc
t
T tap
Y
RS X R
K y
tCRP
tRCD
CAS l\J
tRap | f—
tasr|

tasc

towt

'cwo
tawD
4 twp
UWE taa &
LWE
tRwD
tcac oW
___tRac tos
toze
High-Z y
o m—; %iL O W
Oout 4 Dout
10AC e OEH
loFFz
tozo, | ] tODD
_ E A
OE Z /

- % : Don'tcare
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HM51W4170A/AL Series
« RAS Only Refresh Cycle

tRe
| tRP
——| —
AAS N L \
tr t
tCRP tRPC

s /////m///////////////////////////////

High-Z

EWEWED 't care

//// Don't care
h address : AQ - A9 (AX0 - AX9)

1111111

» CAS Before RAS Refresh Cycie

tac RC
tRAS tre L tre

— / X
Ras _/ \ \______

tAPC ‘RPC ‘ tCRP

tcen | tesa| [tenm; | tcPN | (lcsm tewr 1 T
CAS f 5\L ;i‘ 5&

/ 2 K

w0

sssss

o

. V//A : Do
** UWE, LWE ca

HITACHI
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HM51W4170A/AL Series

* Fast Page Mode Read Cycle

tRASC trp
LAHCP
— 3 £
RAS N /]
; K A
T tcrp
tesH teg !RsH
tRCO tCAS tcp tCAS | tcp tCASI
oS N4 N0 ‘
tRAD Ny
L RAL
toAH ¢ tcan
tASR| |tRAH tasc ASC tASc| tcan
4 v 4
Addrass Row Column Column Column
tRcS tRes tARH
, IRCS| tACKH| tAcH tRcH
I
OWE i Z
LWE tcoD
tpze
i tpze teod
High-2 High-Z
Din Z
tooo
1CAC tcac
TAA taa
tRAC tace
tOFFY
' X
Dout { Dout |> ~{ Dout
. tOACt K__r.;
0Zo t0zo 1
tOFF2
OE ;
Z X
toac
vy Denatcare
1073-12
HITACHI®
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HM51W4170A/AL Series
* Fast Page Mode Early Write Cycle

tRASC tRP
’I
I y
RAS N N
= 7
tcsH tpc YASH
ty
'RCO tCAS icp tcas tcp tcas,  ICRP
R lz‘ N U‘
h —
tasSR| |tRaH tasc| |tcaH tagc] (tcaH tasc| tcan
74
Address Column Column CO‘UW
wes
twes! [tweH twes| tweH TweH
UWE
TWE : ; : y _
tos tos
tod

Din

. ...

Dout High-Z
M E : Don'tcare
b % : Don't care
1073-13
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* Fast Page Mode Delayed Write Cycle
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« Fast Page Mode Read-Modify-Write Cycle
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* Self Refresh Cycle

tAp 'RASS | tAPS
S
_/ \L ¥ L_
T
tRPC | lcre
teen { (losh tens

Addross

s

OPEN

Dout

B2 : Dontcare
** UWE, LWE : Dontcare

1073-16

The low self refresh current is achieved by introducing extremely long internal refresh cycle. Therefore some care needs to be
taken on the refresh.

1. Please do not use tragg timing, 10 us < tgags < 100 us. During this period, the device is in transition state from normal
operation mode to self refresh mode. If tgags = 100 s, then RAS precharge time should use trpg instead of tgp.

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

3. 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 ps interval should be executeed within 16 ms immediately after exiting from and before entering into the self refresh
mode.

4. 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.
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