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8,388,608-Word X 40-Bit High Density Dynamic RAM Module
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Description
The HB56A840B is a 8M X 40 dynamic RAM module, mounted 20 pieces of 16Mbit DRAM
( HM5116400J ) sealed in SOJ package. An outline of the HB56A840B is 72-pin single

in-line package.

Therefore, the HB56A840B makes high density mounting possible without surface mount
technolgy. The HB56A840B provides common data inputs and outputs. Decoupling capacitors
are mounted beneath each SOJ only on the one side its modulé board.

M Feature
® 72-pin single in-line package
- Leadpitch ............. 1.27mm
¢ Single 5V (% §% ) supply
o High speed
- Accesstime ............ 60ns/70ns/80ns/ 100ns (max)
o Low power dissipation )
- Activemode ........... 4.47TW/3.94W/3.68W/3.42W (max)
- Standby mode .......... 210mW (max)
¢ Fast page mode capability
4,096 refresh cycle/64ms
® 3 variations of refresh
- RASonly refresh
-CAS before RAS refresh
- Hidden refresh
® Test function

| | Ordring Information

Part No. Access time Package
HB56A840B -6 60ns
~IBS6AB40B 7 T0ns 72-pin single in-line package
HB56A840B-8 80ns
HB56A840B—10 100ns

Copy right © Hitachi, Ltd. 1989 Al rights reserved. 1



HB56A8408B series

B Pinout
(@) (o}
[llIIZﬁIﬁZIZIIIIIZZIZIZI]}F P || I |
1 pin 36 pin 37/pin : 72/'pin
Pin No. Pin Name Pin No. Pin Name Pin No. Pin Name Pin No. Pin Name
1 Vss 19 OE 37 DQ19 65 DQ28
2 DQo 20 DQs 38 DQ20 56 DQ29
3 DQ1 21 DQ9 39 Vss 57 DQ30
4 DQ2 22 DQ1o 40 CASO 58 DQ31
5 DQ3 23 DQ11 41 Al10 59 Vee
6 DQ4 24 DQ12 42 All 60 DQ32
7 DQ5 - 25 DQ13 43 CAS1 61 DQ33
8 DQ6 26 DQ14 44 RASO 62 DQ34
9 DQ7 27 DQ15 45 . RASI 63 DQ35
10 Vee 28 A7 46 DQ21 64 DQ36
11 PD4 29 DQ16 47 WE 65 DQ37
12 A0 30 Vee 48 X 40 (Vss) 66 DQ38
13 Al 31 A8 49 DQ22 67 PDO
14 A2 32 A9 60 DQ23 68 PD1
15 A3 33 NC 51 DQ24 69 PD2
16 Ad 34 NC 62 DQ25 70 PD3
17 A5 35 DQ17 63 DQ26 (5 DQ39
18 A6 36 DQi18 54 DQ27 72 Vss
B Pin Description H Presence Detect Pin
Pin Name Function Pin No.| Pin Name | -6 T -8 -10
AddressInput : A0-All 67 PDO NC | NC | NC | NC
Row Address : A0-All 68 PD1 Vss | Vss | Vss | Vss
AO-ALl ] column Address: A0-A9 69 | PDz | NC | Vss [ NC [Vss
Refresh Address: A0-All 70 PD3 NC | NC | Vss | Vss
DQ0-DQ39 |Data-in/Data-out 11 PD4 Vss | Vss | Vss | Vss

CAS0, CAS1 Column Address Strobe
RASj_,_ RASI1 Row Address Strobe

WE Read/ Write Enable
OE Output Enable
Vee Power Supply (+5V)
Vss Ground
PD1-PD6 Presence Detect Pin
NC No connection
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HBS56AB8408B series

B Block Diagram
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DQs o 02 02
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HBS56AB8408B series

R Physical Qutline Unit: om
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HB56A8408B series

B Absolute Maximum Ratings

Parameter Symbeol Value Unit
Voltage on any pin relative to Vgg Vr -1.0to +7.0 v
Supply voltage relative to Vgg Vee —~1.0to +7.0 A
Short circuit output current: Tout 50 mA .
Power dissipation Pt 10° w
Operating temperature Topr Oto +70 °C
Storage temperature Tty ~55t0 +125 °C

H Electrical Characteristics

% Recommended DC Operating Conditions ( Ta=0to +70°C)

Parameter Symbol Min. Typ. Max. Unit | Note
Supply voltage Vece 4.75 6.0 5.26 v 1
Input high voltage ' Vin 24 - 5.6 v 1 .
Input low voitage ViL -1.0 - 0.8 V 1

Note: 1. All voltage referenced to Vsg
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HB56A8408 series

% DC Electrical Characteristics (Ta=0 to+70°C, Vcc=5V£5%, Vss=0V)

- - - -10
Parameler Bymbof— § - 7 8 - Unit Test Condition Note
Min. | Max. { Min. | Max. | Min. | Max. | Min. | Max.
o ti
cu]::t;l:ng Icci| - 850 - 750 - 700 - 650 | mA {trc=min 1,2
‘TTL interface
RAS,CAS:V"[
Standby - | 40| - |4 | - [40| - |4 |mAl, @ HighZ
Icc2 ut = ook
current : CMOS interface .
RAS,CAS2 Vgo—-0.2V
- 20 - 20 - 20 - 20 |mA Doy, = High-Z
RAS - only
refresh Iccal — | 80| - [760| — | 700} — } 650 | mA jtrc=min 2
current
RAS=V iy
ta i
fur:::g Iccs| - 100 - 100 | - 100 - 100 | mA CAS=Vy 1
Doyt =enable
CAS-before-
RASrefresh {Iccs| — | 80| - [750 | — | 700 | — | 650 | mA |tpc=min
current
Page mode .
ent iccr| — 950 — |850| - | 800 | - | 750 | mA [tec=min 13
Input leakage
current I |-10] 10 | -10] 10 | =10} 10 | -10| 10 | uA |[OVSV;3TV
Output
OVSEVoueS7V
leakage o |-10f 10 |~10] 10 [—10] 10 | -10| 10 juwA |p = “dicable
current
Output high ]
voltage B \vou| 2.4 | Voc | 2.4 | Voo | 2.4 | Voo | 24 | Vec | V [HighLow=—5mA
Output low
voltage VoL{ © 04 0 0.4 0 0.4 0 04 | V [Lowlgy=4.2mA
Notes: 1.Iccdepends on output load condition when the device is selected , Icc max is specified at
the output open condition. '
2. Address can be changed once or less while RAS=Vyy,.
3. Address can be changed once or less while CAS= V.
@ HITACHI 6



HB56AB8408 series

¥ Capacitance (Ta=25°C, Vcc=5V15%)

Parameter Symbol | Typ. Max Unit Note
Input capacitance (Address) Cu - 140 pF 1
Input capacitance (WE, OE) Ci2 - 160 pF 1
Input capacitance (RAS, CAS) Cis - 80 pF 1
Output capacitance  (DQ) Cuvot - 25 pF 1,2
Notes: 1. Capacitance measured with Boonton Meter or ellective capacilance

measuring method.

2. CAS= V3 to disable Doyt.

% AC Characteristics (Ta=0to 70°C, Vcc= 5V:i:5% Vss=0V) 1,2),3),19),20)
e Read, Write and Refresh Cycle ( Common parameters )

Parameter Symbol Min. T Max Min. T Max. { Min. T Max. | Min. -loMa?lunlt ote
?;‘;;d&‘:l:e“ or write e | 10 | - |10 | - [ 60| - |18 | - [ns
RAS precharge time tae | 40 - 50 - 60 - 70 - |ns
CAS precharge time tcp 10 - 10 - 10 - 10 - ns
RAS pulse width tras | 60 [10000| 70 |10000| 80 |10000| 100 {10000 ns
CAS pulse width tcas | 15 |10000| 18 |[10000| 20 }10000 25 {10000| ns
Row address setup time tasr 0 - 0 - 0 - 0 - ns
Row address hold time ;RAH 10 - 10 - 10 - 10 - ns
Column address setup time | tasc 0 - 0 - 0 - 0 - |ns
Column address hold time l:;;/m 15 - 15 - 15 - 15 - ns
RAStoCASdelaytime |trep | 20 | 45 | 20 | 62| 20 | 60 | 20 | 75 |ns| 4
gjfy‘:i"n‘::“"‘“ address |, | 15 | 30 | 15 | 35 | 156 | 40 | 156 | 65 |ns |5
RAS hold time tasn | 15 - 18 - 20 - 25 - |ns
‘CAS hold time tesy | 60 - 70 - 80 - 100} = |ns
CAS to RAS precharge time | tcrp ] - b - 5 - ] - ns
OE to Din delay time toep | 15 - 18 - 20 - 25 - |ns| 6
“OE delay time from Din tpzo 0 - 0 - 0 - 0 - ns | 7
CAS delay time [rom Din tpzc 0 - 0 - 0 - 0 - ns {7
Tm??;:ﬁ.:;?:n ) tr | 3 | 30| 3 | 30| 3 |3 | 3 |30 |ns|8
Refresh period trREF - 64 - 64 - 64 - 64 |msl 22
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HB56AB40B series

® Read Cycle

-7

-8

Parameter Symbo! 4 Unit] Note
Min. | Max. | Min. { Max. | Min. | Max. | Min. | Max.
Access time from RAS trac| - 60 - 70 - 80 — | 100 | ns |9,10,21
— 10,11,
Access time from CAS tcac| - 15 - 18 - 20 - 25 | ns| 1821
10,12,
Access time from address | taa | — 30 - 36 - 40 - 45 | ns | 1321
Access time from OE toea| - 15 | - 18| - | 20| - | 25 [ ns|1021
Read command setup time | trcs| O - 0 - 0 - 0 - ns
Read command hold time :
to CAS men| 0 | - | O |- |0 |- O]
Read command hold time
to RAS teu| 6 | - | 5§ | - | 6 | - [ 8 | - |ms] 13
Column address to RAS .
Column address to CAS ~
CAS to output in low-Z tcrz] O - 0 - 0 - 0 - | ns
QOutput data hold time ton | 3 - 3 - 3 - 3 - ns
Output data hold time
fron':—O'E too| 3 - 3 - 3 - 3 - | ™
Output buffer turn-off time { torp | — 15 - 18 - 20 - 25 [ ns| 14
Output buffer turn-off
to OE toez| - 15 - 18 - 20 - 25 | ns| 14
CAS to Din delay time tcop| 15 - 18 - 20 - 25 - ns 6
® Write Cycle
Parameter Symbol -6 1 -8 - -10 Unit] Note
Min. | Max. | Min. | Max. | Min. | Max. | Min. | Max
Write command setup time | twes| 0 - 0 - 0 - 0 - ns 15
Write command hold time |twcn| 15 - 15 - 15 - 15 - ns
Write command pulse _
width twp | 16 - 15 - 16 - 16 ns
Write command to RAS _
lead time trwe| 15 - 18 - 20 - 25 — | ns
Write command to CAS
Data-in setup time tos 0 - 0 - 0 - 0 - ns 16
Data-in hold time * tpip | 16 - 16 - 15 - 15 - ns 16
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HB56AB408B series

e Read-Modify-Write Cycle

Parameter Symbel Min.-GMax Min.ﬂMax. Min.-sMax Min.-mMax Uni Note
?;;g't';‘;:“" -write trwc| 155 | - [ 181 | - 205 | - |245) ~ | ms
RAS to WE delay time thwp| 85 | - | 98 - |10} - 135 - |ns| 15
CAS to WE delay time tcwp| 40 | - | 46 | - | 60 | — | 60 | — |ns| 15
gzll:;n t?x::dressmWE tawp| 55 | — | 6 | - [ 70} - | 80 | - |ns| I5.
OF hold time from WE toen| 15 - 18 - 20 - | 25 - | ns
® Refresh Cycle

Parameter Symbel Min.-GMu Min.ﬂMax ‘Min.-sMax. Min..wMax Unily Note
g |em| 10 | - [w0]| - [w0]-Jw]- [m
gg Eert:f;: ;:l:yde) twrp| 10 | = |10 | - |10 | - |20 | — |ns
gg&“;ﬁ.:;‘mle) bwrng| 10 | - |10 ] = |10 - |10} - |ns
CAS hold i wec| 0 | - |0 |- Jo -0~ |m
o Fast Page Mode Cycle

Parameter Symboll Min. -6Max. Min.-7Max. Min..sMax Min.-loMax Uni Note
Fast page mode cycletime | tpc | 40 - 45 - 60 - 65 - | ns
%"st-:zf:e‘:‘ﬁ:h trasp| — [100000f — ftooooof - fooooo| — f100000| ns [ 17
fccess time from wen| — | 35 | = |40 ] - |45 | = |60 [ns|1%®
xS ;::gh‘;;‘;ef“’m tcpru| 35 | - |40 | - | 46 | - |60 | - |nms
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HBS6A8408 series

® Fast Page Mode Read-Modify-Write Cycle

Parameter Symbol -6 -7 -8 - 10 Unit{ Note
_ . Min. | Max. | Min. | Max. | Min. | Max. | Min. | Max.
Fast page mode
read-modily-write tprwe| 85 - 96 - 105 - 120 - ns
cycle time
WIS delay time from CAS
precharge tcpw| 60 - 68 - 5 - 85 - ns 15
® Test Mode Cycle *20)
Parameter Symbol -6 ol -8 10 Uniy Note
Min. | Max. | Min. | Max. | Min. | Max. | Min. | Max
Test mode WE setup time | twrs| 10 - 10 - 10 - 10 - ns
Test mode WE hold time  [twra| 10 | — | 10 | — |'10 | — | 10 | — | ns
® Counter Test Cycle
Parameter Symbol -6 -7 -8 — 10 UniY Note
Min. | Max. | Min. | Max. | Min. | Max. | Min. | Max
CAS precharge time in
counter test cycle tcer| 40 - 40 - 40 - 50 e B

@ HITACHI
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HB56A8408B series

Notes

- 10.
11.
12.
13.
14.

15.

16.

17.
18.
19.

AC measurements assume tt="5ns.

An initial pause of 100us 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 minmum of eight CAS-before-RAS refresh
cycles are required.

Only row address is indispensable on aidress A10and Al11.

Operation with the trcp(max) limit insures that trac(max) can be met, trcp(max) is specilied as
a reference point only; if tcp is greater than the specified trcp(max) limit, then access timeis
controlled exclusively by tcac.

Operation with the tpap(max) limit insures that trac(max) can be met, trap(max) is specified
as a reference point only; if trap is greater than the specified tgap(max) limit, then access time
is controlled exclusively by taa. ’

Either togp or tcpp must be satisfied.
Either tpzo or tpzc must be satisfied.

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

Assumes that tacp <trcp(max) and trap <trap(max). If trcp or trap is greater than the
maximum recommended value shown in this table, trac exceeds the value shown.

Measured with a load circuit equivalent to 2TTL loads and 100pF.

Assumes that trcp = trop(max) and tpap S trap(max).

Assumes that trep S trop(max) and trap= trAD(MaX).

Either tpcy or trri must be satisfied for a read cycles.

torr(max) and topz(max) is define the time at which the output achieve the open circuit

_ condition and are not referenced to output voltage levels.

twcs, tRwD, tcwb, tawp and topw are not restrictive operating parameters. They are included in
the data sheet as electrical characteristics only; if twcs2 twcs(min), the cycle is an early write
cycle and data out pin will remain open circuit (high impedance) throughout the entire cycle; if
trRwpD 2 trwp(min), tcwp= tcwp(min) and tAwp= tawp(min), or tcwp= tcwp(min),

tAwWD= tAwp(min) and tcpw 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 indeterminated.

These parameters are referenced to CAS leading edge in early write cycles and to WE leading
edge in delayed write or read-modify-write cycles.

trasp defines RAS pulse width in fast page mode cycles.
Access time is determined by the longer of tp 5 or tcac or tepa.

In delayed write or read-modify-write cycl,_O'E must disable output bulfer prior to applying
data to the device. After RAS is reset, if togn & tcwi. the I/0 pins will remain open cireuit (high
impedance) ; if togx <tcwL, invalid data will be out at each 1/O.

@ HITACHI "



HB56AB408B series

Notes
20.

21.

22.

(Continued):

The 16M DRAM offers a 16-bits time saving parallel test mode. Address CA0 and CA1 for the
4M X 4 are don’t care during test mode. Test mode is set by performing a WE-and-CAS-before-RAS
(WCBR) cycle. In 16-bits parallel test mode, data is written into 4 bits in parallel at each I/0 and
read out from each I/0.If 4 bits of each /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 pinisa
low state, then the device has failed. Refresh during test mode operation can be performed by
normal read cycles or by WCBR reiresh 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 trac, tAA, tcac and topa is delayed by 2ns to 5ns for the
specified value. These parameters should be specified in test mode cycies by adding the above

value to the specified value in this data sheet.
treris determined by 4,096 refresh cycles.

@ HITACHI
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HB56AB40B series

B Timing Waveform

el

.

)%
L4
N
4

< __

l tcoo 5,
to i

3

of ;‘ ,
et

* : Don't care

@ HITACHI



HB56A8408B sgries .

/

&
[Pl

High-2***

@ HITACHI



HB56AB8408B series

- Delayed Write Cycle *19
¢ tre R
i traS N tre
¥
RAS \
K. w
¢ tesu J Ll tecrr
4 tRCD ald tRSH 2|
tr.f |, . tcas R
—_— y s
s X /
K 7
tasr | it tas tcaH
Address Row Column

Din

Dout

. High-Z

(s tawt
twp

tozQ toeo , toeH

1 4 L4 1 4

.

High-2**

* % : Don't care

** togHEtom
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HB56A8408 series

Read-Modify-Write Cycle *19

ol

Address

Din

Dout

. trwc —)
j tras R trp
- ¥
\ gOoN
]l
"M o ' tcas o ldtere
R
1K 7
l traD ,
tasr, ] {tra tasc| |, tcan
-
Row Column
N
tacs e f——0___} feow,
tawp trwL ':
, tawo twe
tozc ton
tog] |,
toeo
| tozo ~H toeH
¢ Ntoea
/
7
'iCAg‘
 taa R €2
| trac : toxo
) High-Z**
Dout E
tci — * V7 :Don't care
** togn=tom
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@ HITACHI



HBS6A8408 series

Hidden Relresh Cycle
. tre e trc W tre N
‘ ¢ tras 1k trp R ‘Itmsl tre tras trp
K 4 A
RAS \ / \ \ N\
. N A
trf |l
il tasH | tcHR R , tere ',
. treD
K /
CAS
N P
ri tRAD Ald tRAL
tas }Mg gAs;' |, tean R
LA ) 2% Vy
Address Row E@( Column
y I\
" twep, | twre |
¢ trRRH twRH }wm'
S8y
— A 7
WE //‘
toz;‘ __tcoo >
| 7
Din
__kozo toe
T e
- %
OE /
teac | ,toEz
— ¢
taa > gouo
. trac 3 ' torr
taz ” — ’ tou
' - X
Dout I Dout JZ———
b % : Don't care
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HB56A8408 series

Fast Page Mode Read Cycle

¢ trasp_ N
" tepr  J L, tre
) 4 N
RAS N / \
N ,
tr
: tesu J L tpc R  tRSH
" taco .1, teas tep JCAS: . tep R | tcas , &g
p!
= Nl N
: . trar
tRAD Je tear | o teat R ¢ tcat .
tasg! |tra tasc fasq $ascl Jtca
4 a y
Address Row Column 1 Column 2 Column N
N K N
tros| tres trRH
tres)| | tacul) |, L REP (RO
—_— Z 4
WE
-lozc, Rozc ¢ Roz¢ N
tcool,| . teoo|, |, tcoo
High- i High-Z High-Z
Din igh-Z g g
 {tpzo |, toeo] |, §, za, toeo toe
LAl A
__trac \ tepa tepa ,
taa \
Loep
teaq,
g
_A
Dout Dout 1
A

* : Don’t care
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HB56AB8408B series

Fast Page Mode Early Write Cycle

y trasp R tep
— 3
RAS N \

- i,

¥ ) 4 [ Vi tRsHJ

’ trco o teas || tee toas [t 1| teas )| | &R
o AR .L‘ i

N _
tasal Itra tasc| |tca “asc| |tca tasc| |tca

- Address % Column 1 Column 2 Columg}m

High-Z***

Dout

* OE :Don't care

bl % : Don’t care

hakadd twes P4 twes (min)
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HBS6A8408B series

Fast Page Mode Delayed Write Cycle *19

trasP .
J  Ltae
T
RAS N \—
\ A
tr; . tcv; M ter — tcng
4 tesm M tec > ¢ tRsH
, treo e tcas ' le tcas | " teas ,
\ g I ——
S \ 72 N 7N 7!
| letran_y) '
task 1l tascll, o Rasc —l kasc
tcan 1, tcan tcan
Address Row Colurﬁn 1 Column 2 CL?J}W
trwt
taey, L thes je—| tacs
- N ! \
WE \ \ \
twel | | twel] | ° twe |,
S fozc ol ' Ll fozc toghl, " L poxc tog '
;lo . o Xo
f. r. r.
Din Din in Oin
& & L
tozo, toz togg tozo, tog
'I to L 4
3
tosun.—)l toew toeH
- R W 9
Ot
taz, taz,| ta
— toez — toez — toez
High-Z2**
Dout 9
Invalid Dout Invalid Dout invalid Dout % - Don't care

** ttoenE tom
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HB56AB408 series

Fast Page Mode Read-Modify-Write Cycle *19

el

Address

Din

Dout

e trase R
A L 1lre
NK _7 \_
tr. 1l " tpRWC R
terl 1, 10’: p tcag
. treD ., teas R ¢ tcas , ¢ tcas N
R I N
N AN AN 7
trao
tasr 1], tasc IR RASC ol kasc
tean tcaH
Row -Column 1 Column 2 -Column N
t
, RWD_, " torw N terw
tawp tawp tawp ,
¢ towo ol | tacs | towp o |tres towp >
R ’z I 12 R
tr twel ] |, tweld | twe |, e
4B T L4 12 L4 LA M
.1 1l roze  togll,  H, rozc to; " 1 :lozc tos; ¢
L4 N LD
- -
LN
toen|
tono
€A
toez
3 High-Z **
%

N\
DoutN « % : Don't care

** itoen = tom

@HITACHI

23



HB56A8408 series

Test Mode Cycle *20

-8

3

* RaN
t Cycle ***( Test Mode Cycle .1, ResetCycle ; Normal Mode
. i

* CBR or RAS only refresh
bkl % : Don't care
*e*  Address, Din, OE : Don't care

_'__/-:m | o ;&: 'm - Jrlzrtm tm}\__
—miEl

Dout //////% HighZ R : Don't care
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HB56AB40B series

Test Mode Reset Cycle
CAS-Before-RAS Refresh Cycle

RAS / &L

trpC tesk ||, tcHr {RPG crel L
Z L ) LN . N7
= 7 x_l / //
7
—e ) ptweed ftweeg | ter R
WE
Addr
torr
High-Z
Dou g
* % : Don‘t care
RAS-Only Refresh Cycle

tras R tap

‘ ]Zz y
ttki \ \
l e S| tapc |f<es)
= 7 | | W

&

torr

oo /////% o * RefreshaddressAO-A11(RAO-RAIT) |

el : Don't care
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High-Z

* : Don't care
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HB56A8408 series

NOTICE :

1. Hitachi, Ltd. reserves the right to make changes in its products without notice in order to improve
reliability, function or design.

2. information furnished herein by Hitachi, Ltd. has been unful!y checked and is believed to be
accurate and reliable. However, no responsibility is assumed by Hitachi, Ltd. for any damages by the
use of information, products, or circuits herein ; nor for any infringements of patents or other rights
of any party which may resuit from its use.

3. No license is granted by implication or otherwise under any patents or other rights of any third
paty or Hitachi, Ltd.

4. MEDICAL APPLICATIONS : Hitachi's products are not authorized for use in MEDICAL APPLICATIONS,
including, but not limited to, use in life support devices without the written consent of the
appropriate officer of Hitachi's sales company. Buyers of Hitachi’s products are requested to notify
Hitachi’s sales offices when planning to use the products in MEDICAL APPLICATIONS.
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HBS6AB40B series

B Revision Record

Rev.

Data

Content of Modification

Drawn by |Approved by

Jun.03,'92

Initial issue

'f.Sugano

K.Inoue

0
1

Nov.11,91

Add presence detect pin for PD6 and PD6.

Change of pin out for A10,A11 and PD2.

Change of Icc7 Max.
850/750/700/650mA—750/650/650/500mA

Change of trwc Min.
150/176/200/245ns->155/181/205/245ns

Change of trwp Min.
80/93/105/135ns—85/98/110/135ns

Change of tocwp Min.
35/41/45/60ns—40/46/50/60ns

Change of tAwp Min.
50/58/65/80ns-=>55/63/70/80ns

Change of tprwg Min. -
80/91/100/110ns—85/96/105/120ns )

Change of tcpw Min. .
55/63/70/85ns—60/68/75/85ns

T.Sugano

K.Inoue

Change of Hidden Refresh timing wavelorm.

May.22,'92

This specification is based on JEDEC standard for X 40.
-Pinout
Pin No.2: DQO DQO
Pin No.3:DQ16 DQ1
Pin No.4:DQ1 DQ2
PinNo.5:DQ17 == DQ3

Pin No.48 : Vss— X 40(Vss)
PD1—-6—PD0—4

+ Qutline
a.ns*-L P ¢35 *-L
0.25 ~ 0357 -
Change of Icc7 Max.

750/650/550/500mA ~950/850/800/760mA

J’J‘j&*’ &/L“""\:
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