HMS51W17400B Series

4,194,304-word X 4-bit Dynamic Random Access Memory

HITACHI

ADE-203-370A (Z)
Rev. 1.0
Nov. 17, 1995

Description

The Hitachi HM51W17400B is a CMOS dynamic RAM organized 4,194,304-word x 4-bit. It employs the

most advanced CMOS technology for high performance and low power. The HM51W17400B offers Fast
Page Mode as a high speed access mode.

Features

« Single3.3V (0.3V)
¢ High speed
— Access time : 60 ns/ 70 ns/ 80 ns (max)
* Low power dissipation
— Active mode : 396 mW/360 mW/324 mW(max)
— Standby mode : 7.2 mW (max)
: 0.36 mW (max) (L-version)
» Fast page mode capability
* 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)

* Battery backup operation (L-version)
* Test function
— 16-bit parallel test mode

This specification is fully compatible with the 16-Mbit DRAM specifications from TEXAS INSTRUMENTS.
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HMS51W17400B Series

Ordering Information

Type No.

Access Time Package

HM51W17400BS-6

60 ns

300-mil 26-pin plastic SOJ (CP-26/24DB)

HM51W17400BS-7 70 ns
HM51W17400BS-8 80 ns
HM51W17400BLS-6 60 ns
HM51W17400BLS-7 70 ns
HM51W17400BLS-8 80 ns
HM51W17400BTS-6 60 ns 300-mil 26-pin plastic TSOP Il (TTP-26/24DA)
HM51W17400BTS-7 70 ns
HM51W17400BTS-8 80 ns
HM51W17400BLTS-6 60 ns
HM51W17400BLTS-7 70 ns
HM51W17400BLTS-8 80 ns

Pin Arrangement

HM51W17400BS/BLS Series
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HMS1W17400B Series

Pin Description

Pin Name Function

AOto A10 Address input

AOto A10 Refresh address input
/01 to 1/O4 Data input/data output
RAS Row address strobe
CAS Column address strobe
WE Write enable

OE Qutput enable

Ve Power supply (+3.3 V)
Vss Ground

NC No connection

B 449L203 0026999 309 W
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HM51W17400B Series

Block Diagram

| Address A0 to A10 —I
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HMS51W17400B Series

Absolute Maximum Ratings

Parameter Symbol Value Unit
Voltage on any pin relative to Vg Vi —0.5t0 V.. + 0.5 (£ 4.6 V (max)) A
Supply voltage relative to Vg Ve -0.5t0 +4.6 A
Short circuit output current lout 50 mA
Power dissipation P, 1.0 w
Operating temperature Topr 0to +70 °C
Storage temperature Tstg -551t0 +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
Input high voltage Vi 2.0 — Vge+03 V 1
Input low voltage V. -0.3 — 0.8 A 1

Note: 1. All voltage referred to V.

DC Characteristics (Ta= 010 +70°C, V=33V 103V, V, =0V)

HM51W17400B
-6 -7 -8
Parameter Symbol Min Max Min Max Min Max Unit Test Conditions
Operating current™ 2 lees — 110 — 100 — 90 mA tg=min
Standby current loeo — 2 — 2 — 2 mA  TTL interface
RAS, CAS =V,
Dout = High-Z
— 1 — 1 — 1 mA CMOS interface
RAS,CAS =2V, - 0.2V
Dout = High-Z
Standby current locs — 100 — 100 — 100 pA  CMOS interface
(L-version) RAS,CAS 2V, .-0.2V
Dout = High-Z
HITACHI
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HMS51W17400B Series

DC Characteristics (Ta =0 to +70°C, V. =3.3 V£ 0.3V, V. = 0 V) (cont)

HM51W17400B
-6 -7 -8

Parameter Symbol Min Max Min Max Min Max Unit Test Conditions

RAS-only refresh current?® |, — 10 — 100 — 90 mA t,.=min

Standby current™ lecs — 5 — 5 — 5 mA RAS=V,,CAS=V,
Dout = enable

CAS-before-RAS refresh 1 — 110 — 100 — 90 mA tg.=min

current

Fast page mode current™™ |, — 80 — 70 — 65 mA t,c=min

Battery backup current lecio —_ 300 — 300 — 300 pA  CMOS interface

(Standby with CBR refresh) Dout = High-Z

(L-version) CBR refresh: t,. =62.5us
thas 0.3 us

Self refresh mode current |, — 200 — 200 — 200 pA  CMOS interface

(L-version) RAS,CAS <0.2V
Dout = High-Z

Input leakage current I, -10 10 -10 10 -10 10 pA OV<Vin<46V

Output leakage current lo -10 10 -10 10 -10 10 pA OV<Vout<46V
Dout = disable

Output high voltage Vou 24 Vg, 24 Vi, 24 V. V High lout = -2 mA

Output low voltage VoL 0 04 O 04 O 04 V Low lout =2 mA

Notes: 1. I, 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 CAS = V,,.

Capacitance (Ta = 25°C, V.= 3.3 V0.3 V)

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) Cuo — 7 pF 1,2

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

HITACHI
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HMS1W17400B Series

AC Characteristics (Ta=01t0 +70°C, V. =3.3 V0.3V, V=0 V) "1 "21810

Test Conditions

« Inputrise and fall time : 5 ns

« Input timing reference levels : 0.8 V,2.0V

* Output timing reference levels: 0.8 V,2.0V

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

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

HM51W17400B
-6 -7 -8

Parameter Symbol Min Max Min Max Min Max Unit Notes
Random read or write cycle time tre 110 — 130 — 150 — ns

RAS precharge time tae 40 — 50 — 60 — ns
CAS precharge time tee L[ J— 10 — 10 — ns

RAS pulse width tras 60 10000 70 10000 80 10000 ns
CAS pulse width toas 15 10000 18 10000 20 10000 ns

Row address setup time tash 0 — 0 — 0 — ns

Row address hold time than 10 — 10 — 10 — ns
Column address setup time tasc 0 — 0 — 0 —_ ns
Column address hold time toan 10 — 15 — 15 — ns
RAS to CAS delay time taco 20 45 20 52 20 60 ns 3
RAS to column address delay time  t,,g 15 30 15 35 15 40 ns 4
RAS hold time trsn 15 — 18 — 20 — ns
CAS hold time tosn 60 — 70 — 80 — ns
TAS to RAS precharge time teap 5 — 5 — 5 — ns

OE to Din delay time tom 15 — 18 — 20 — ns 5
OE delay time from Din tozo 0 —_ 0 — 0 — ns 6
CAS delay time from Din toze — 0 — 0 — ns 6
Transition time (rise and fall) t; 3 50 3 50 3 50 ns 7

HITA70HI
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HM51W17400B Series

Read Cycle

HM51W17400B

-6 -7 -8
Parameter Symbol Min Max Min Max Min Max Unit Notes
Access time from RAS teac — 60 — 70 — 80 ns 8,920
Access time from CAS toac — 15 — 18 — 20 ns 910,17,

20
Access time from address taa — 30 — 35 — 40 ns 9, 11,17,
20

Access time from OE tosa — 15 — 18 — 20 ns 9,20
Read command setup time tacs 0 — 0 — 0 — ns
Read command hold time to CAS  t., 0 — 0 — 0 — ns 12
Read command hold time to BAS  t,, 0 — 0 — 0 — ns 12
Column address to RAS lead time  t,,, 30 — 35 — 40 — ns
Column address to CAS lead time  t ,, 30 — B — 40 — ns
CAS to output in low-Z toz 0 — 0 — 0 — ns
Output data hold time ton 3 — 3 —_ 3 — ns
Output data hold time from OE tono 3 — 3 — 3 — ns
Output buffer turn-off time torr — 156 — 15 — 15 ns 13
Output buffer turn-off to OE toes — 15 — 15 — 15 ns 13 B
CAS to Din delay time teno 15 — 18 — 20 — ns 5
Write Cycle

HM51W17400B

-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 — 15 — 15 — ns
Write command pulse width twe 10 — 10 — 10 — ns
Write command to RAS lead time  t,,,, 15 — 18 — 20 — ns
Write command to CAS lead time  t,, 15 — 18 — 20 — ns
Data-in setup time tos ] — 0 — 0 — ns 15
Data-in hold time ton 10 _— 15 — 15 — ns 15

HIT%CHI
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HM51W17400B Series

Read-Modify-Write Cycle

HM51W17400B

-6 -7 -8
Parameter Symbol Min Max Min Max Min Max Unit Notes
Read-modify-write cycle time tawe 155 — 181 — 205 — ns
RAS to WE delay time tawo 85 — 98 — 110 — ns 14
CAS to WE delay time tewn 40 — 46  — 50 — ns 14
Column address to WE delay time  t,,, 55 — 63 — 70 — ns 14
OE hold time from WE toen 15 — 18 — 20 — ns
Refresh Cycle

HM51W17400B

-6 -7 -8
Parameter Symbol Min Max Min Max Min Max Unit Notes
CAS setup time (CBR refresh cycle) t, 5 — 5 — 5 — ns
CAS hold time (CBR refresh cycle) te. 10 — 10 — 10 — ns
WE setup time (CBR refresh cycle) tyge 0 — 0 — 0 — ns
WE hold time (CBR refresh cycle)  tyay, 10 — 10 — 10 — ns
RAS precharge to CAS hold time  t,pc 0 — 0 — 0 — ns
Fast Page Mode Cycle

HM51W17400B

-6 -7 -8
Parameter Symbol Min Max Min Max Min  Max Unit Notes
Fast page mode cycle time | 40 — 45 —_ 50 — ns
Fast page mode RAS pulse width  tq,.p — 100000 — 100000 — 100000 ns 16
Access time from CAS precharge i, — 35 — 40 — 45 ns 9,17,20
RAS hold time from CAS precharge tgpq, 35 0 — 45 — ns

HITIS-}CHI
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HM31W17400B Series

Fast Page Mode Read-Modify-Write Cycle

HM51W17400B
-6 -7 -8
Parameter Symbol Min Max Min Max Min Max Unit Notes
Fast page mode read-modify-write  tepwe 85 — 96 — 105 — ns
cycle time
WE delay time from CAS precharge t.p, 60 — 68 — 75 — ns 14
Test Mode Cycle™
HM51W17400B
-6 -7 -8
Parameter Symbol Min Max Min Max Min Max Unit Notes
Test mode WE setup time twrs 0 — 0 — 0 — ns
Test mode WE hold time twm 10 — 10 — 10 — ns
Refresh
Parameter Symbol Max Unit Note
Refresh period taer 32 ms 2048 cycles
Refresh period (L-version) thce 128 ms 2048 cycles
Self Refresh Mode (1.-version)
HM51W17400BL
-6 -7 -8
Parameter Symbol Min Max Min Max Min Max Unit Notes
RAS puise width (Self refresh) thass 100 — 100 — 100 — us
RAS precharge time (Self refresh)  tq.5 110 — 130 — 150 — ns
CAS hold time (Self refresh) tous -50 — -50 — -50 — ns

Notes: 1.
2.

Power ed by | Cni ner.

AC measurements assume t; =5 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 to.; (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.o, (max) limit, then access time is

controlled exclusively by t.,..

HITACHI
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HM51W17400B Series

9.
10
11

14.

15.

16.
17.
18,

19.

20.

21.

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

Either tog, or tn, must be satisfied.
Either t,, or t,,. must be satisfied.

Viy (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, <t (Max) and tg,y < tea (Max). If tyep Or 1, 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. (V,=2.0V, Vo, =0.8V)

. Assumes that top, = trg, (Max) and teey + teac (Max) 2 to,, + L, (Max).
-Assumes that tp,, = tg,, (max) and oy + toae (Max) £ to,y + 1, (Max).
12.
13.

Either trey, OF tgey Must be satisfied for a read cycles.

tore (Max) and t,., (Max) define the time at which the outputs achieve the open circuit condition and
are not referred to output voltage levels.

twes: tawos towns tawn @nd tepy are not restrictive operationg parameters. They are included in the data
sheet as electrical characteristics only; if tycg 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 thwn

(Min), towp = towp (MiN), and tywy = tawp (MIN), OF toyy 2 towp (MIN), tuwo = taws (MiN) and tepy, 2 tepw
(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.

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.

trase defines RAS pulse width in fast page mode cycles.
Access time is determined by the longest among t,,, tc,e and tep,.

In delayed write or read-modify-write cycles, OE must disable output buffer prior to applying data to
the device. After RAS is reset, if togy 2 tow, the /O pin will remain open circuit (high impedance);

if oz < tow, invalid data will be out at each I/O.

The 16M DRAM offers a 16-bit time saving parallel test mode. Address CAO and CA1 for the 4M x
4 are don’t care during test mode. Test mode is set by performing WE-and-CAS-before-RAS
(WCBR) cycle. In 16-bit parallel test mode, data is written into 4 bits in parallel at each 1/O (I/O1 to
1/04) and read out from each I/0.

If 4 bits of each I/O are equal (all 1s or 0s), data output pin is a high state during test mode read
cycle, then the device has passed. If they are not equal, data output pin is a low state, then the
device has failed.

Refresh during test mode operation can be performed by normal read cycles or by WCBR refresh
cycles.

To get out of test mode and enter a normal operation mode, perform either a regular CAS-before-
RAS refresh cycle or RAS-only refresh cycle.

In a test mode read cycle, the value of tp,, tas, teac and tep, is delayed by 2 ns to 5 ns for the
specified value. These parameters should be specified in test mode cycles by adding the above
value to the specified value in this data sheet.

XXX HorL (H: V,, (min) £V, <V, (max), L: V,_ (min) <V, £V, {max))
Invalid Dout

HITACHI
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HMS1W17400B Series

Timing Waveforms™'

Read Cycle

tRas thp |
Y ‘S
RAS N /
N 7
- tesH o tcrp R
treD 1, RSH
ol | tcas
\ 4
CAS X Z
N 7
< 1RAD | tRAL .
tcaL
tASR tasd | tcad
tRAH -
o
4
Address Row Column
N
tRRH
tres trcH
_ 4 Y
WE
tozg _ teop
< 1DZOL | | toEA) « {OED

toEz
» tcac | _ toHO
taA g
N > LOFF
- trRAC _ -<
t t
C - OH_
Dout Dout E‘
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HM51W17400B Series

Early Write Cycle
< tRC .
. tRAS ol tRP
¥
RAS N
N 7
> tcsH - tcap
- trRep |, tRSH .
Tl tcas
N 4
CAS N /
~_ &
tasR] tRAH tasc| | tcan
Address Row Column
twes tweH
w= Q0000 /YOO
N 7
tps tDH
Din Din
Dout High-Z
* DE : HorlL
~ twcs = twes (min)
HITACHI
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HM51W17400B Series

Delayed Write Cycle™'®

- trc
" tRAS 1L trP
N
RAS N N
N /
= tcsH - | ICRP
-« RCD I tRSH
trl 1, - tcas
CAS \ 7‘
N i
tasr| tRaH tascl |tcaH
Address Row Column W
tow
tRwL
'Resy twp
- 4
WE
N Z
tpzc tps 'DH
High-Z
tpzo toeH
— -}
toeo
_ 4 'S
OE /
. toEZ
tc
Dout g High-Z
Invalid Dout
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HM51W17400B Series

Read-Modify-Write Cycle™®

tRwe -
A tRAS ol L RP
TN
AAS N
N Vi
tr
tReD tcas »| |« tcRP
CAS \
R 7
tRAD
tasr| tRaH tasc| | tcan
V4
Address Row Column
N\
tRCS| lan] | towo > tcd‘—VV»L
tawp | ttRwL
- tRWD | [ twp
__ 4 3
e L0000 L/ XXXKRK
N 7
tozc tbH
-} Lt -
tps |
. High-
toep
Jiozol| |1 <OEH,
toea
— 4 N
= {000000CO0CMN |/ OO0
N1 7]
tcac |
- |tan toEz
» tRAC ol la—p]lOHO
- 5 i -
Dout | Dout } High-2
torz|! M
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HMS1W17400B Series

RAS-Only Refresh Cycle

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

tRAS tpp o
—\ / N
RAS N \
t N
Tl e
- tcRP tRPC tchRp
A N
= N/ W
tASR_| | tRAH
Address Row
, | JOFF
High-Z
Dout % 7 9
“
* Refresh Address A0 - A10 (RAO - RA10)
* OE,WE: HorL
HITACHI
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HM51W17400B Series

CAS-Before-RAS Refresh Cycle

&
[

|

O
>
(V2]

A

Address

JOFF

Y

Dout High-Z

AN
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HM51W17400B Series

Hidden Refresh Cycle
< 'RC L tRC ot tRe Lot
< tRAS 'RP tRag| |iRR| | tRAS trp
N "
RAS N /N \ \
\ 7
tr
< RSH « ICHR ICRP_
e« tRCD
\ /
CAS
\ y
<tRAD 1 | [tRAL
tashl [tRAH  tAsc | leaH
4 ]
Address Row Column X
\ /
twRp .
> WRP
fres | L TTee L e,
& W/ N
WE
DzC < cob
High-Z i; i
tbzo toED
| toE
o XXX 0
\ /
lcac ol _1lOEZ
tAA | N toHo
< 'RAC . YoFE
torz toH

/ Y
Dout % Dout }—
N 7
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HMS51W17400B Series

Fast Page Mode Read Cycle
_ tRasP
tcpRH <« IRP__
N S\
RAS N \
N\ 7
tt
» tcsH - tpc IRsH
trReD  itcas | [ tcp | lteas,| | ter | [tcas | | ) [feRA
N / \ / \ /
CAS N/ N/ \ /
N7 N7 N 7
» traL
<« IRAD i, tcaL | le tcaL - tcal -
ASRl [tRAH tasd ftcaH tasd ftcaH ASG tCAH
4 4 Y
Address Row Column 1 Column 2 Column N
N N
trRcs tRCS | |'RRH
tRCS | RCH| || tRCH| | tRCH
_ 4 L\ ¥ L' -f p
WE
J0zZg tozg, tozg, |,
tcop| | tcooy | tcop
) K High-Z| | # High-Z| | A\/} High-Z 7
Din / B SAL §
I'Dzo ), toED | | | tDzgy toep toz toED
A
= 2
N N K 7
l_tRAC L lteeal [, [[lL_Itcea] |,
| taa| || litoH | tAA tOH | tAA ‘ toH
ot -t loHo
toEA OHO | toea OHO | toea
> T te
tcac|, | torF {tcac || |toFrF [tcAc | tOFF
- - | —p <
tez | | | toEz
TN
Dout Dout 1 }—
N
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HMS1W17400B Series

Fast Page Mode Early Write Cycle

tRASP L trrP
- N
RAS N
N /
tr
tesH tpe tRsH
tRcD tcas tcp tCAS tcp tcas | tcrP

tasc| tcan tasg ftcaH
Column 2 Column N
twes| twen twes | twen twes | twen

Din
High-Z**
Dout 'g
* OE : HorL
** twes = twes (min)
HITACHI
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HM51W17400B Series

Fast Page Mode Delayed Write Cycle''®

tRASP

trp

:

)

'\:T
-

N 7
tr tch P tcp e tcre
» tcsH ol tec - RSH
« RCD |, tcas tcas tcas
\ e /]
CAS \ AN N /
K 7 N 7 K 7
Jtasc JlfAsc Jldtasc
tcAH tcaH tcaH
Column 1 Column 2 Column N
towl towl towL
tRW
trcs trcs
WA R /XXX
K 7
twe || | twe | [ | twp »
Eiaad Linad
tpzc tos | tozc tps .y | ftozc tpg |
tDH tpH _|tpH

T
roH
25

T
oo
=
T
%

tbzo tpzo
toED " ™ "t
JEC OED OED
tOEH e tOEH - tOEH!w—»>
4 14 Y 7 B
=N N N XXX
\
toiz, tcrz, tez, |
—alilOEZ w1 JoEZ o OEZ
High-Z
Invalid Dout Invalid Dout Invalid Dout
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HM51W17400B Series

Fast Page Mode Read-Modify-Write Cycle''*

tprase
| 1 .trP
—
s N \_
N 7
tr] 1, « tPRWC .
tcp tcp o 'RSH tcRP
trRep 1, tcas < 1CAS e tCAS
\ N /N /]
CAS
\ AN 7N 7
L RAD
tAsR, | tasc |, olldtAasc oo tASC
{RAH tcan tcaH tcan
Address Row Column 1 Column 2 Column N
trwp  towy tcpw towy tocpw t:wL.l
-t | [ ret—b»
tawp tAwD . tawp | |,
RCS trwL
<tcwb | tros) I | towp Lo e towD |
N N A
we | % O
tRCS, twp (L 1 twp :
- =tDZC tDS= | tozc tDS=
_['oH toH
. GI i
Din i/ (.1 Y N
toep, toED
tpzo| | || ¥ tozo | | || —
tOEH Fa-» toEH
. / / Y
OE 7_7 Z
| toHo > -etOHO
toEA LOEA
tCACe tCAQ«—w
tanle . tAIAAH
tRaC | cP
el la-
tciz™ Joez  telZT 4, |loEZ
5 X a3 High-Z
out Ul UL
Dout 1 Dout 2
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HM51W17400B Series

Test Mode Cycle ™

Set Cycle™

Test Mode Cycle

* k%

Reset Cycie;

RAS )

_/
=\

NaaWa

RVARAVARVAN

7]

—

/N
N\

Normal Mode

=7\

L /
)7l

AKX

* CBR or RAS-only refresh
** Address, Din, OE: Hor L
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HMS1W17400B Series

Test Mode Set Cycle
- tRC -
tRP - tRAS - tRp .
/ \ / \
RAS —_/ N N
\\
tRPC tcsh tcHR tRPC_ tcrp
e
. / \ N 4 L 7
#s N/ / W/
£
- lCP <« VTS <WTH | o tcP -

JoFF

dout //;} High-Z

A J
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HMS51W17400B Series

Self Refresh Cycle (L-version)

tpp tRASS . tRPS |
N
RAS / \
\K /
tt P
tRPC_ 1 _tore
tep - tesk tcHs
CAS i ;Z y
WRP | | tWRH

NIz

NARRKOUOOOCOKNX

7 High-Z
Z,

Dout

*Address, OE : Horlk

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 trass timing, 10 ps < tgass < 100 ps. During this period, the device is in
transition state from normal operation mode to self refresh mode. If tgags = 100 ps, then BAS
precharge time should use trpg instead of tgp.

2. 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 ps 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, 2048 cycles of
distributed CBR refresh with 15.6 ps interval should be executed within 32 ms immediately after
exiting from and before entering into the self refresh mode.

4. Repetitive self refresh mode without refreshing ail 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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HM51W17400B Series

Package Dimensions

HM51W17400BS/BLS Series (CP-26/24DB) Unit: mm
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HMS51W17400BTS/BLTS Series (TTP-26/24DA) Unit: mm
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17.54 Max
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