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Description
The HB56A440B is a 4M X 40 dynamic RAM module, mounted 10 pieces of 16Mbit DRAM
( HM5116400J ) sealed in SOJ package. An outline of the HB56A440B is 72-pin single

in-line package. ‘
Therefore, the HB56A440B makes high density mounting possible without surface mount
technolgy. The HB56A440B provides common data inputs and outputs. Decoupling capacitors

are mounted beneath each SOJ of its module board.

B Feature
® 72-pin single in-line package
- Lead pitch ............. 1.27mm
o Single 5V (% 5%) supply
e High speed
- Accesstime ............ 60ns/70ns/80ns/100ns (max)
® Low power dissipation
- Activemode ........... 4.20W/3.68W/3.42W/3.15W (max)
- Standby mode .......... 105mW (max)
® Fast page mode capability
4,096 refresh cycle/ 64ms
® 3 variations of refresh
- RAS only refresh
-CAS before RAS refresh
- Hidden refresh
® Test function

| Ordring Information

Part No. " Access time Package
HB56A440B -6 60ns
HB56A440B-7 70ns
72-pin single in-li ckage -
HB56A440B—8 80ns pinsingle in-line packag
HB56A440B-10 100ns

Copy right © Hitachi, Ltd. 1989 Afi rightsreserved. 1



HBS56A440B series

H Pinout

o
SO
1 pin 36pin 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 55 DQ28
2 DQO 20 DQ8 38 DQ20 56 DQ29
3 DQ1 21 DQ9 39 Vss 57 DQ30
4 DQ2 22 DQ10 40 ‘CASO 58 DQ31
6 DQ3 23 DQ11 41 Al0 59 Vce
6 DQ4 24 DQ12 42 All 60 DQ32
7 DQ5 25 DQ13 43 NC 61 DQ33
8 DQ6 26 DQ14 44 RASO 62 DQ34
9 DQ7 27 DQ15 45 NC 63 DQ35
10 Vce 28 A7 46 l&gl 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 50 DQ23 68 PD1
15 A3 33 NC 61 DQ24 69 PD2
16 A4 34 NC 52 DQ25 70 PD3
17 A5 35 DQ17 53 DQ26 71 DQ39
18 A6 36 DQ18 54 DQ27 72 Vss
B Pin Description ® Presence Detect Pin
Pin Name Function Pin No.| Pin Name | -6 -7 -8 -10
Address Input A0-Al1l 67 PDO Vss | Vss | Vss | Vss
’M_ ALl Row Address : AO-—All 68 PD1 NC | NC | NC | NC
Column Address: AO0-—A9 69 PD2 NC | Vss | NC | Vss
Refresh Address: A0-All 70 PD3 NC | NC | Vss V§§_
DQO0-DQ39 Data-in/ Data-out 11 PD4 Vss | Vss | Vss | Vss
‘CASO Column Address Strobe
RAS0O Row Address Strobe
WE Read / Write Enable
OF Output Enable
Vee Power Supply (+5V)
Vss Ground
PDO-PD4 Presence Detect Pin
NC No connection
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HB56A4408B series

W Block Diagram
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m Physical Outline

Unit : inch
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HBS56A4408B series

B Absolute Maximum Ratings

Parameter Symbeol Value Unit
Voltage on any pin relative to Vsg vVt —1.0to +7.0 v
Supply voltage relative to Vss Vee —1.0t0 +7.0 v
Short circuit output current Iout 60 mA
Power dissipation Pr 10 w
Operating temperature Topr ° Oto +70 °C
Storage temperature Tetg —56to +125 °C

B Electrical Characteristics

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

Parameter Symbol:| Min. Typ. Max. Unit | Note
Supply voltage Vce 4.75 5.0 5.26 v 1
Input high voitage Vi 2.4 - 5.6 v 1
Input low voltage vViL -1.0 - 0.8 v 1
Note : 1. All voltage referenced to Vss
@ HITACHI 5



HBS56A4408B series

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

- 7 . -10
Parameter BSymbof—— § - . 8 - Unit Test Condition Note
Min. | Max. | Min. | Max. | Min. { Max. | Min. | Max.
Operatin .
et = |lcer| - |80 ]| — 700 | - [e650 | — | 600 | mA |irc=min 1,2
'TTL interface
RAS,CAS=Vj;
Standby . - |20 -2 |- [2]-]2|m\], =HighZ
current cc2 [CMOS interface
. RAS,CAS2 Ve -0.2V
- 10 - 10 - 10 - 10 | mA Dgy, = High-Z
RAS - only
refresh lccs| — 800 | — |700| = | 650 | — | 600 | mA Jtre=min 2
current
RAS=V iy
tandb 1D
Standby lccs| - | 60| — | 60| - | 60 | — | 60 |mA[CAS=Vy, 1
Dgy¢=enable
CAS-before-
RASrefresh |[Iccg| — | 800| - |700] — | 650 ] — | 600 | mA |tgc=min
current
Page mode .
cumrent lccr] - [900]| — |800 ]| - [750 | - | 700 | mA [tpc=min 1,3
Input leakage
current Iy | -10) 10 | -10] 10 |-10] 10 | —10}{ 10 | uA lQVSV;nS'IV
Output
VS V=7V
leakage Io|l-10{ 10 | -10] 10 | =10 10 | =10 10 | wA Dour=disable
current
Output high .
voltage 8% lvoul 24 | Voo | 24 | Vec | 24 | Vec | 24 | Vec | V [HighLow=—5mA
Output low
vo,,zse Vo| 0 |04 | o |o4| 0o [o04| 0 |04 ]|V |Lowlu=42mA
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=Vj,.
3. Address can be changed once or less while CAS= V.
@ HITACHI 6



HB56A4408B series

¥r Capacitance (Ta=25°C, Vcc=5V*5%) -

Parameter Symbel| Typ. | Max. | Unit | Note
Input capacitance ( Address) Cu - 90 pF 1
Input capacitance (WE,OE) Ciz2 - 90 pF 1
Input capacitance (RAS, CAS) Cis - 90 pF 1
Output capacitance (DQ) Cior1| - 20 pF | 1,2
Notes: 1. Capacitance measured with Boonton Meter or etlective capacitance

measuring method.
= V31 to disable Doye.

¥ AC Characteristics (Ta=0 to 70°C, Voc=5V15%, Vss=0V)

® Read, Write and Refresh Cycle ( Common parameters)

1), 2), 3), 19), 20)

Parameter Symbol Min. T .Max. Min. T Max. | Min. T Max. Min.. mMax Unit | Note
f_;'l';dt‘;::“d or write tre | 110 | = | 130 - | 150 - | 180 | - |ns
RAS precharge time trp 40 - 60 - 60 - 70 - ns
CAS precharge time tcp | 10 - 10 - 10 - 10 — |ns
RAS puise width tRAS 60 [10000f 70 |10000] 80 |10000| 100 |{10000| ns
CAS pulse width tcas | 15 |10000| 18 |[10000| 20 [10000| 25 |10000| ns
Row address Qetup time tASR 0 - 0 - 0 - 0 - ns
Row address hold time tRAH 10 - 10 - 10 - 10 - ns
Column address setup time | tasc 0 - 0 - 0 - 0 - ns
Column addressholdtime | toan | 15 | — | 15 | = | 15| = | 158 | - |ns
RAS to CAS delay time tncp | 20 | 45 | 20 | 62 | 20 | 60 | 20 | 75 |ns | 4
z{:l‘fy“t’im“’“" address trap | 15 | 30 | 15 | 35 | 156 | 40 | 15 | 65 |ns | 5
RAS hold time trs | 15 - 18 - 20 - 25 — | ns
CAShold time tesu | 60 - 70 - 80 - j100| - |ns
CASto RASprechargetime | tcrp | 5 - 6 - 6 - 5 - | ns
‘OE to Din delay time toep | 156 - 18 - 20 - 25 - ns | 6
OF delay time from Din tpzo | O - o - 0 - 0 - |ns| 7
CAS delay time from Din tpzc | O - 0 - 0 - 0 - |ns| 7
T e w [ofofafmlafo]owlms
Refresh period trer | - 64 - 64 - 64 - 64 |ms| 22
@ HITACHI ;



HBSbA44UB series

® Read Cycle

Parameter Symbol -6 all 8 -10 Unity 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 tecac| - 15 - 18 - 20 - 25 | ns| 1821
10,12,
Access time from address | tAA | — 30 - 35 - 40 - 45 | ns | 1821
Access time from OE toea| - 15 - 18 - 20 - 25 ns | 10,21
Read command setup time | trcs 0 - 0 - 0 - 0 - ns
l::?:dAc;mmand hold time trer| © _ 0 _ 0 _ 0 _ ns 13
I:::{iAcgmmand hold time terii| 6 _ 5 _ 5 _ 5 _ ns 13
Column address to RAS ’ .
lead time trar | 30 - 35 -1 40 - 45 - ns
?:;:':‘i';:ddm’ WCAS Jiean| 30 | - |36 | - | 40| - | 45| - |ns
CAS to output in low-Z tcz] O - 0 - 0 - 0 - ns
Output data hold time tox 3 - 3 - 3 - 3 - ns
g:::\_(x)_%iata hold time tono| 3 _ 3 _ 3 _ 3 _ ns
Output buffer turn-off time | topr | — 15 - 18 - 20 - 25 ns 14
Output buffer turn-ofl :
to OE toez| - 15 - 18 - 20 - 25 ns 14
CAS to Din delay time tcop| 15 - 18 - 20 - 25 - ns 6
o Write Cycle
- K -1 .
Parameter Symbol J 1 -8 - 0 Uniy Note
Min. | Max. | Min. | Max. | Min. | Max. | Min. | Max.
Write command setup time | twes| © - 0 - 0 - 0 - ns 15
Write command hold time |twcri| 15 - 15 - 15 - 16 - ns
Write command puise _
width twp | 15 - 15 - 15 - 15 ns
Write command to RAS
lead time trwr| 15 - 18 - 20 - 25 - | ns
Write command to CAS
lead time tcwL| 15 - 18 - 20 - 25 - | ns
Data-in setup time tps 0 - 0 - 0 - 0 - ns 16
Data-in hold time tpy | 15 - 15 - 15 - 15 - ns 16 -

@ HITACHI 8



HB56A4408B series

® Read-Modify-Write Cycle

Parameter Symbe! Min.-sMax Min.-7Max. Min.-sMax. Min.-loMax Uniy Rote
gec‘}:ft’i“t::“" -wrile tnwc| 155 | — | 181 | — | 208 | — | 245 | — |[ns
RAS to WE delay time trwp| 856 - 98 - 110 - 135 - ns 15
CAS to WE delay time tcwp| 40 - 46 - 50 - 60 - | ns| 15
g;l:;nt?!::dresstoWE tawo| 55 - 63 - 70 - 80 - ns | 15
OE hold time from WE toenn| 15 - 18 - 20 - 25 - ns
® Refresh Cycle

Perameter Symbel Min. -6Max. Min.-7Max. Min.-sMax Min..mMax Uniy Note
iy [om| 10 [ = [w |- 0| - Ju]-[m
?C%Slthgf"jrr;::ycle) tcur| 20 - |-2 - 20 | - 20 - |m™
Wit 0 || 10 | = {0 [ = [0 |- Juw[-]w
gg;‘:ﬁ::;fqde) twra|l 10 | = | 10| - 10| - | 10| - |ns
TSpeshese [l o | = |0 | - |0 |- | o |- =
e Fast Page Mode Cycle

Parameter Symbol Min. -sMax. Min. -7Max. Min.-sMax. Min.-loMax Uniy Note
l"‘ast page mode cycletime | tpc | 40 - 45 - 50 - 65 - ns
%A‘}S_s‘::f:e‘:ﬁ:h trasp| — [100000 — hooooo — |ooooof — 100000 ns | 17
%ss time fr:m tcrn | - 35 _ 40 _ 45 _ 50 | ns loii&
CAS precharge toruf 35 | — |40 | — |45 | - | 60 | - |mns
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HB56A4408 series

® Fast Page Mode Read-Modify-Write Cycle
Parameter Symbol -6 -7 -8 -10 Uniy Note
_ Min. | Max. | Min. | Max. | Min. | Max. | Min. | Max.
Fast page mode
read-modify-wrile tprwc| 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 all -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  |twru| 10 - 10 - | 10 - 10 ns
® Counter Test Cycle
Parameter Symbol -6 -1 — 8 — 19 Unilf Note
Min. | Max. | Min. | Max. | Min. | Max. { Min. | Max
CAS precharge time in ,
counter test cycle tcer | 40 - 40 - 40 - 50 ns

@ HITACHI
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HB56A4408 series

Notes

10.
11.
12.
13.
14.

16.

16.

17.
18.
19.

AC measurements assume tr="5ns.

An initial pause of 100us is required afler 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 address A10 and All.

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

Operation with the trap(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.

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

Assumes that trep < trep(max) and trap <trap(max). If trep 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 trcp2 trep(max) and tpap= trap(max).

Assumes that trcp = trep(max) and trap= tRAD(MAEX).

Either trcy or trrii must be satisfied for a read cycles.

torr(max) and togz(max) is define the time at which the output achieve the open circuit
condition and are not referenced to output voltage levels. .

twcs. tRwn, tcwn, tAwp and tcpw are not restrictive operating par&meters. They are included in
the data sheet as electrical characteristics only; if twcg® twcs(min), the cycle isan early write
cycle and data out pin will remain open circuit (high impedance) throughout the entire cycle; if
trwD = trwp(min), tcwp= tcwp(min) and tawp= tawp(min), or tcwp= tcwp(min),

tAwp= 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 tpa or tcac or tcpa.

In delayed write or read-modify-write cycles,—dﬁ must disable output buffer prior to applying
data to the device. After RAS is reset, il togn = tcwL, the IO pins will remain open circuit (high
impedance) ; if togx <tcwi. invalid data will be out at each 1/O.

@ HITACHI .



HB56A4408B series

Notes
20.

21.

22.

(Continued):

The 16M DRAM offers a 16-bits time saving paraliel 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 paraliel at each /O and
read out from each I/0.1{ 4 bits of each 1/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 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 trac, tAA, tcac and tcpa is delayed by 2ns to 5ns 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.

treris determined by 4,096 relresh cycles.

@ HITACHI
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M Timing Waveform
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Early Write Cycle
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HB56A4408 series

Delayed Write Cycle *19
< tre R
. tras
Y
RAS
N )
" tesH 1 L terp R
¢ treD " tasH X
tT > i 4 tCAS
N Y
CAS Z
\ 7

Address
tav
1 th
- WE
to ton
High-
to2q toto toen
— A
OE
— €2
ke taz .
: High-Z**
Dout J) nval '
* % : Don’t care
** :toEH S tomi
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HB56A4408B series

Read-Modify-Write Cycle *19

8

Address

trwc

) < tras . trp "
|
N 7_; ;\_
trl
¢ trco R tcas ) |€ tcrp .
y }
1% y
1k trAD '
tas

R,] [tra tasc
4

0 Colu
N

' tres | e—>

towo

/////////////////////////////////

tawp

{tozg

trwD ' twr A
B
CJW

toH
o5
High-Z ‘% Din

tozo |, _:OED toen
toea
Z(
|/
'tCAgl
taa > toez )
trac : ‘ toro
High-Z**
Dout
tCE; * % : Don’t care

** ttoeHE tom
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HB56A4408 series

7

&

3l

N

Lo,
L4

High-Z

. : Don’t care
e % : Don't care
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HB56A4408B series

Hidden Refresh Cycle
. trc L trc e tre R
p tras | k trp N tras trp trAs tap
— N / y
RAS \ / \ \ \
N A
tr i
11 Itnsu , ¢ tcHR R <tcnp R
—
TAS V
tas N
A Z
Address Row ]
A
twere | | twre, ke
trRRH twrH | tWRH, |
itncs N - »
—— ‘ s
WE //
" tngl ¢ tcoo R
! m 7
Din %
. Rozo | . toe
) '] toea
» ¢
OF
'tCAC ) R| toez
taa , \ ;louo
£F
- tRAC > D
toz . H,
- K
Dout Dout E——
N _7
*VZ4 :Don't care
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HB56A4408B series

Fast Page Mode Read Cycle

L trase N
tern 1L, trp
-/ y )
RAS N Z N
N A
tr i,
¢ tesH o L tec - ‘tasu |
< treD g teas |, ter _teas 4 |, tep |, tcas cre
o N 0 N0 R 1
N 7 N A
) . trAL
L, tRaD ], tecal . tcaL . tcal
tasr| {tra tasc| {tca tasg tas
a o .~
Address Row Column 1 Column 2 Column N
N N N
t“fs M "RP 4 LRRH,
sl [ taorll 1 tronl IRCH,
4
WE
oz, koze] ., | kozc —le
tcoo]. | 4, teoof, | o, tcop
High-Z High-Z High-Z
Din g g g
ke tozo |, toeo} |, |, zd, toenl |, | ZO toe
1A 1A
OF
trac tcpa » tcpa >
| taa R toy|, taa toy , taal ,ton
. to 1 | [tono
toea toHo toea HO toea ,
L4 . - L4 ] Al (4] .
tecad, Jl lorr  Rea torr  Rca forF
WL hel AN pJ2E?
Dout Dout | Dout 2 Dout N E———
NI N N
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Fast Page Mode Early Write Cycle _
trase N tre
—— 3
RAS N \
= - 7
Vi N 7i 3 tas" 3
: Me ) | ter 1| teas tcr
s S o
N/ J
tasr] |tra tasc| [tca tas tasc| tca

. Address Row ‘Column 1 Column 2 Colum:J}W

5
§
§
g

High-Zz***

*+ OE :Don't care

we % : Don’t care

"t twos S twes (min)
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Fast Page Mode Delayed Write Cycle *19

trAsP

v

J Ltee

2
]
=5
=

K . 7
LARS K< TP L TP g
" tesn e trc R . trsH
— B¢ fcas | ¢ foas ¢ tas )
N »
cAS N AN LN I
, trao ' '
tase |l tasc|| W11, Rasc ‘ 1 Rasc
‘ tcan I 1, tcan tcaH
Address Row Column 1 Column 2 [Column N
taw
tﬂ 1 _lg
A
wE X%
twp ‘ twel | |
L4 LA
.1 | fkozc tog :lozc to .
N[
Coi
Din :'
tozg, toep,
toe
toeu toe
4 y
OE
taz,) taz, | taz,|
—yhdoez R ]2 i€z
. High-Z**
Dout -
invalid Dout invalid Dout tnvalid Dout % - Don't care
** togn = temt

@ HITACHI -



HB56A4408 series

Fast Page Mode Read-Modify-Write Cycle *19

" trASP R
' R
/N
= N \_
- A
.l tpRWC R
v Al L 4
terl 1, tert 1] tere
. treo tcas K L tcas ,

(a0
tasr, | tASSI |, g1 Rasc
tcan tcan
Address Row -Column 1 Column 2
" trwp | terw
Al v L4
tawp | tawp
. towo trcs v

[P

-

]
.
iy
g

-~ A

kozc  tog Rozc tos'

g.mr L <

R—Z

.

toz | toza togg
toeH| toe
OF )
toro  toHo
. 4
K:AE
trac taakt EA leltoea
+ LYW
toea tera ¢ +—>
taz ' {OEZ taz '} €2
£y High-Z **
Dout }——————%z Eﬁ g
W KA i,
Oout2 DoutN « % : Don’t care

** :toeH & toww
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1 tre I taas tep "
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taec R ‘ R taec P
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trc R
" trp REN trAS J L trp R
e _ JZ
RAS
_/ X( \

trpC tcsr teur {trec)  tcre M
Z A N LAEA A
= 7 T /
y.
> twrp ‘t H :

Dout
A ‘ * % : Don't care
fresh Cycle .

&

i torr

* Refresh address A0 - A11(RAO-RA11)

bl : Don‘t care
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HB56A4408B series

- trat
. tcar »
tgss tcan
!7 .
( Column
%
twrH | tRCSL, St tl
r ¢ treH :I

H

torr

twre

trac

* % : Don’t care

lozc, tcoo
High-Z
—tozo0 L) toeo
toEA toHo
 tcac . fow
tan " >losz
: Rore
[ K
Dout 5——
- 7
taz
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7
|
K.,

tesh
] tRsH R tcre |
tr, : tcas - N
- >
S( 7 \.

&
] é‘ Lf‘
£ Ia‘

3
g
§

toH ¢ o

°—f

torr

\

» % : Don't care
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HB56A4408B series

NOTICE : .

accurate and relisble. However, no responsibility is assumed by Hitachi, Ltd, for any damages by the

Hitachi, Ltd. reserves the right to make changes in its products without notice in order to improve
refiability, function or design.
Information furnished herein by Mitachi, Ltd. has been carefully checked and is believed to be

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.

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

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.

For hqmrymitt to

Semiconductor & integrated Circuits Div.

New Marunouchi Bidg.. 5-1, Marunouchi 1-chome, Chiyods-ku, Tokyo. 100, Japan
Tel : Tokyo (03) 212-1111

Telex : 122395, 122432, 124491, 126375 (HITACHY)

Fax:03-214-3158 Cable : HITACHY TOKYO

SAN JOSE MUNCHEN LONDON HONG KONG
Hitachi America, Ltd. Hitachi Europe GmbH Hitachi Europe Ltd. Hitachi Electronic Components
Semiconductor & IC Electronic Components Division Electronic Components Division (Asis), Ltd.
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HB56A440B series

HE Revision Record

Data

Content of Modification

Drawn by

Approved by

Jun.03, 91

Initial issue

T.Sugano

K.lnoue

'Nov.08,'91

Add presence detect pin for PD5 and PDé6.

Change of pin out for A10,A11 and PD2.

Change of Icc7 Max.
800/700/650/600mA —700/600/500/450mA

Change of trwc Min.
150/176/200/245ns—156/181/205/246ns

Change of tpwp Min. °
80/93/105/135ns—86/98/110/135ns

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

Change of tAowp Min.
50/68/65/80ns—55/63/70/80ns

Change of tprwc Min.
80/91/100/110ns—85/96/105/120ns .

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

Change of Hidden Refresh timing waveform.

T.Sugano

K.Inoue

May.22,'92

-Pinout
Pin No.2:DQO DQO
Pin No.3:DQ16 DQ1
Pin No.4:DQ1 DQ2
PinNo.5:DQ17 === DQ3 .

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

This specilication is based on JEDEC standard for X40.

- Outline
3.175 *-L P ¢35 *.L
025 — 0.26 ’ —
Change of Icc7 Max.

700/600/500/450mA —900/800/750/700mA

R Xugamsr
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