Order Number MIITOG7

/) /NEW PRODUCT/ [ [ [ [/]]] ]

HB56A840B Series
8,388,608-Word X 40-Bit High Density Dynamic RAM Module

Rev.2

- Under development = . 22.

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.

B Feature
® 72-pin single in-line package
- Lead pitch ............. 1.27mm
¢ Single 5V (% 5% ) supply
o High speed
- Accesstime ............ 60ns/70ns/ 80ns/ 100ns (max)
® Low power dissipation ’
- Activemode ........... 4.47TW/3.94W/3.68W /3.42W (max)
- Standbymode .......... 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 Packagi
HB56A840B -6 60ns
H 40B -7 7
B56A8408 Ons 72-pin single in-line package
HB56A840B -8 80ns
HB56A840B-10 100ns

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



HB56A8408B series

B Pinout
o (o]
[II[ZIZ:ZIIZIZIZZIZIZ:ZI]}I'I PP | OO |
1 pin 36 pin 37/pin 72/Ipin
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 DQs 38 DQ20 56 DQ29
3 DQ1 21 DQ9 39 Vss 57 DQ30
4 DQ2 22 DQ10 40 CASO 58 DQ31
5 DQ3 23 DQ11 41 A10 59 Ve
6 DQ4 24 DQ12 42 All 60 DQ32
7 DQ5 - 25 DQ13 43 ‘CAS1 61 DQ33
8 DQ6 26 DQi4 44 RASO 62 DQ34
9 DQ7 27 DQ15 45 RASI 63 DQ35
10 Ve 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 A4 34 NC 62 DQ25 70 PD3
17 A5 35 DQ17 63 DQ26 71 DQ39
18 A6 36 DQi18 54 DQ27 72 Vss
B Pin Description B Presence Detect Pin
Pin Name Function Pin No.| Pin Name | -6 1 -8 -10
Address Input : A0-—All 67 PDo NC | NC | NC | NC
Row Address : A0-All 68 PD1 Vss | Vss | Vss | Vss
AO-ALl 1 csiumn Address: AO—A9 69 PD2_ | 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
"RAS0, RAST _ | Row Address Strobe
WE Read/ Write Enable
OE Output Enable
Vece Power Supply (+5V)
Vss Ground
PD1-PD6 Presence Detect Pin
NC No connection
@ HITACHI ,



HBS56AB8408B series

B Block Diagram

CASD
D90 iy W vy & A
B —— I 1102
Q2 e————1103 D1 703 DN
0Q3 e———11/04 : o4
I I T I
0Q4 e——01 A3 RAS ——uo1 TAT RAY
0Q5 e———m——{102 102
0Q6 e———i1103 D2 03 D12
0Q7 &————104 103
I ] I I
pQ8 e————101 TAS RAY w1 &S RAS
0Q9 &———1i02 02
DQ10 &————{1103 D3 03 D13
DQ11 o—————1/04 o4
I ] T I
0Q12 ¢———i01 TAS . RAS o1 TAS RAY
0Q13 e——]1102 102
DQ14 0———i/103 D4 03 D14
DQ15 &———1104 1043
I I I I
0Q16 e———01 A3 RAS w1 CAS RAS
DQ17 e————11/02 02
0Q18 &———{1103 DS 103 DIs
DQ19 &—————1104 o4
] ] | I
0Q20 e———{0t TAS RAY w1 & RaY
0Q21 e———{102 o2
0Q22 e——1{1103 D6 03 D16
0Q23 ——i o4
I I I ]
0Q28 e——101 &S AT w1 &S fa3
0Q25 e——1102 vo2
ooze s———1%3 vy o
I | : | |
0Q28 e—— 01 TAS RAS w1 &S fAY
0Q29 ————1102 02
0Q30 &———1103 D8 03 018
0Q3t ——— vos
I I I I
0Q32 ——01 CAS RAS vo1 CAS RAS
0Q33 &———{1102 o2
0Q34 &———1103 09 03 D19
0Q35 e—————1104 voa
T I I 1
pQ36 o——— 01 A3 RAY w1 &S fa3
0Q37 e—1{1102 o2
DQ38 ¢——1{103 D10 3 D20
0Q39 e——{104 o4

AOtoAll @———————p D1toD20
WE e———9 D1t0D20

OF e———— D1 t0 D20
#cv-cuot D10 020
» D1to D20

Vee @

Vs o—

* D1toD20 :HMS116400)
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HB56A8408B series

R Physical Outline Unit: mm
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HBS56A8408B series

B Absolute Maximum Ratings

Parameter Symbol 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 \'
Short circuit output current: Tout 50 mA
Power dissipation Pt 10 w
Operating temperature Topr Oto +70 °C
Storage temperature Tug ~55t0 +125 °C

M Electrical Characteristics

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

Parameter Symbol Min. Typ. Max. Unit | Note
Supply voltage Vce 4.75 5.0 6.26 v 1
Input high voltage ' Viu 24 - 5.6 v 1 .
Input low voltage ViL -1.0 - 0.8 V 1

Note: 1. All voltage referenced to Vss

@ HITACHI



HB56A8408 sgries

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

Parameler Bymbot— -3 i 3 - el Unit Test Condition Note
Min. | Max. { Min. | Max. | Min. | Max. | Min. | Max.
9] ti
operatitg  ljeei| — | 850 | — |50 | — | 700 | ~ | 650 | mA |tac=min 1,2
‘TTL interface
RAS,CAS = V"[
Standby Y Mt E Ml Wl Ml 40 [mA D w=HighZ
current ccz CMOS interface .
— 2| -]2]-]2]-]2 |m ﬁf&sgi‘zfcc—o-w
RAS - only .
refresh Iccal — | 80| — | 760 | - | 700 — |} 650 | mA jtrc=min 2
current
|RAS=Vy
fﬁ::::ty Iccs| — |100| - 100 | — |100| — | 100 |mA 1CA§= ViL 1
. Doyt =enable
CAS-before- :
RASrefresh {Iccg| — | 850 | — [750 | — | 700 | — 1650 | mA |tc=min
current
Page mode .
current Iecr| - 950 - 850 - 800 - 750 | mA [tpc=min 1,3
Input leakage
current I | -10{ 10 |-10{ 10 | =10} 10 | —=10| 10 | uA JOVSV;,STV
Output
VS Vo2 7V
leakage Io|-10] 10 |-10] 10 {—10] 10 | -10] 10 JuA |5 — “Ecobie
current ouT
Output high R
voltage 8% voul| 24 [ Voc | 24 | Ve | 24 | Vec | 24 | Vec | V |High Lw=—6mA
Output low
vo,t;’ge Vo| 0 | 04| o |oa| o [oa]| o | 04|V [Lowlw=42mA
Notes: 1.Icc depends 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= V.
3. Address can be changed once or less while CAS=Viy.
@ HITACHI 6



HB56AB408 series

¥t Capacitance (Ta=25°C, Vcc=5V15%)

Parameter Symbeol Typ. Max Unit Note
Input capacitance (Address) Cu - 140 pl 1
Input capacitance (WE,OE) Ciz2 - 160 pF 1
Input capacitance (RAS, CAS) Cis - 90 pF 1
Output capacitance  (DQ) Cuvot - 25 pF 1,2
Notes: 1. Capacitance measured with Boonton Meter or ellective capacilance

measuring method.
2. CAS=Vyy to disable Doyt

¥t AC Characteristics ( Ta=0 to 70°C, Vcc= 5V:t5% Vss=0V) 1,2),3),19),20

e Read, Write and Refresh Cycle ( Common parameters )

Parameler SymbolL - -6 7 8 - 10 4|Unit Note
Min. | Max. | Min. | Max. | Min. | Max. | Min. | Max.
f;‘;;dg‘::‘d or write e | 110 | — | 130 | - |10 | - |18 | -~ |ns
RAS precharge time trp 40 - 60 - 60 - 70 - ns
CAS precharge time tcp 10 - 10 - 10 - 10 - ns
RAS pulse width taas | 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 t;;;m 15 - 15 - 16 - 15 - ns
RAS to CAS delay time thep | 20 | 45 | 20 | 62| 20 | 60 | 20 | 75 |ns| 4
oy s address’ |, | 15 | 30 | 15 | 35 | 16 | 40 | 15 | 65 [ns |5
RAS hold time tasn | 15 - 18 - 20 - 25 - |ns
‘CAS hold time tcs | 60 - 70 - 80 - 100 | - |ns
CASto RAS precharge time | tcrp 5 - 6 - 5 - 6 - ns
‘OE to Din delay time toep | 15 - 18 - 20 - 25 — |ns| 8
“OE delay time from Din tpzo 0 - 0 - o - 0 - ns | 7
CAS delay time from Din tpzc 0 - 0 - 0 - 0 - ns | 7
T"'(‘j“;:’:::‘f‘:“ ) er | 3 | 30 | 3 |30 | 3 |3 | 38 [ 30 |ns}|8
Refresh period tREF - 64 - 64 - 64 - 64 |ms| 22
@ HITACHI ;



HB56A840B series

® Read Cycle

Parameter Symbol -6 -7 : -8 10 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 | 1821
Access time from OE toea| - 15 - 18 - 20 - 25 | ns | 10,21
Read command setup time | trcs| 0 - 0 - 0 - 0 - ns
Read command hold ti :
o CAS S qwmen| 0 - JO -0 - O]
Read command hold time
to RAS thru| 6 - 5 - 6 - 6 - ns 13
Column address to RAS )
lead time trar| 30 - 35 - 40 - 45 - ns
Column address to CAS :
lead time tcar| 30 - 35 - 40 - 45 - ns
CAS to output in low-Z tcez| O - 0 - 0 - 0 - ns
Output data hold time ton 3 - 3 - 3 - 3 - ns
Output data hold ti
fron!:b'ﬁ e too| 3 - 3 - 3 - $ i
Output buffer turn-off time | toFr | - 15 - 18 - 1 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 -5 il n - 10 Unit| Note
Min. | Max. | Min. | Max. | Min. | Max. | Min. | Max.
Write command setup time | twcs| 0 - 0 - 0 - 0 - ns 15
Write command hold time |twcn| 15 - 16 - 15 - 15 - ns
Write command pulse
width twp | 15 - 15 - 16 - 15 - ns
Write command to RAS
lead time trwr| 15 - 18 - 20 - 25 - | ns
Write command to CAS
lead time tcwr| 15 - 18 - 20 - 25 -~ | ns
Data-in setup time tps 0 - 0 - 0 - 0 - ns 16
Data-in hold time * tpnn | 16 - 16 - 15 - 15 - ns 16

@ HITACHI | g



HB56A840B series

e Read-Modify-Write Cycle

Parameter Symbeol Min.-GMax Min.-7Max. Min.-aMax Min.-mMax Uniyy Note
e fhocily-write tawc| 155 | - | 181 | — | 205 | — | 245 | — | ns
RAS to WE delay time trwp| 85 - 98 — |10} - 135 -~ |ns| 15
CAS'to WE delay time tcwp| 40 | - | 46 - | &0 - | 60 — | ns| 15
g:l'g"t:‘ r::d"’ss”WE tawp| 55 | — |1 63 | = | 70| - |8 | - [ns| 15.
OE hold time from WE toen| 15 - 18 - 20 - 25 — | ns
® Refresh Cycle

Parameter Symbel Min. -sMax. Min.-vMax .Min.-sMax. Min..wMax Unily Note
(CBR reffesh eycle tos| 10 | - |10 ] - 10 ) ~ |10] - |
?C%Sllﬁgelg-zgtziycle) tcur | 20 - 20 - 20 - 20 i
e O I e I N I
?gg&“;ﬁ.:’s';:’cyde) tbwrnl 10 | = [ 10| - | 10)] - | 10| - | ns
TAS hold tims tec| 0 | - |0 | -] o |- |0~ |m
® Fast Page Mode Cycle

Parameter smbol] Min. -sMax. Min.-’lMax. Min..sMax Min-loMax Uniy Note
Fast page mode cycletime | tpc | 40 - 45 - 50 - 55 - ns
%"’;—;ﬁf;’:‘ﬁ; taasp| — [100000| - frooocoof — fooooo| - [ioo000| ns | 17
%%s;,:ic'::f;:m twen| — |35 | = |40 ] - |45 | = | 60 |ns 15"
EA_S:::ht:Tgeefmm terut| 35 | - | 40 | - | 46 | -~ | 60 | - | ns

@ HITACHI 9



HBS56A8408B series

® Fast Page Mode Read-Modify-Write Cycle

Parameter Symbolf—mo 6 ki -8 -10 Unitf Note
_ . Min. | Max. { Min. | Max. | Min. | Max. | Min. | Max.
Fast page mode
read-modify-write tprwc| 85 - 96 - 105 - 120 - ns
cycle time
WIS delay time from CAS
precharge tcpw| 60 - 68 - 75 - 85 - ns 15
® Test Mode Cycle *20)
Parameter Symbol -6 il -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 | twri| 10 - 10 - |10 - 10 — | ns
® Counter Test Cycle
Parameter Symbolf—— 6 -7 — 8 — 10 UniY Note
Min. | Max. | Min. | Max. | Min. | Max. | Min. | Max
CAD precharge time in
counter test cycle tcer| 40 - 40 - 40 - 50 - ns

@©@HITACHI



HB56AB40B series

Notes

- 10.
11.
12.
13.
14.

16.

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 address A10and Al11.

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

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

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

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

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

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

Assumes that trcp = trop(max) and trApS traD(max).

Assumes that trep = trep(max) and trap= trap(max).

Either tpcy or trryy 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 leveis.

twcs, trwb, tcwn, tawp and topw are not restrictive operating par'ameters. They are included in

" the data sheet as electrical characteristics only; if twcs= twcs(min), the cycle is an 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),

tAwWD S 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 cycl,_O'E must disable output buffer prior to applying
data to the device. After RAS is reset, if togi = tcwy, the /O pins will remain open circuit (high
impedance) ; if togH <tcwL, invalid data will be out at each I/O.

@ HITACHI "



HB56AB408B series

Notes
20.

21.

22.

(Continued):

The 16M DRAM offers a 16-bits time saving parallel test mode. Address CAO and CAlfor 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/0.1f 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 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 tpa 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.
trer is determined by 4,096 refresh cycles.

@ HITACHI
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HB56A840B series

B Timing Waveform

Read Cycle

L trap | traL \
teal
tasr .| Itral tasc] |, tcan :
. h B4 3
Address Row Column
A N\
tRRH |
” treH

tresie

' tozg tcoo
Din 19n”
/ :
, .
/D

oF ,

* % : Don’t care
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HBS56A840B series

. Delayed Write Cycle *19

tcrp

trco

B¢
L4
R I: tre ]

. tasr ‘ tas tcaH
Address Row (-]

0

tawr

3

L4
L twe |
L4

EZ

High-Z**

2

LA W
s

- % : Don't care

** togHE tow

@ HITACHI
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HBS56A8B408 series

Read-Modify-Write Cycle

*19

¢ trwce )
tras N trp
RAS :
N 7./" \
LSNP
i ;___ﬁgp ¢ teas o lel tere
N }
CAS
-gi 7
t,
(—RAD
tasr,] |tra tasc| |, tcan
-
Address Row Column
K.
tres | le—! e towo
tawp tawi > _
y tawo twe
p
toz tom
to§|
High-Z
toep
Jtozo || — toeu
< "toea
—
Ot Z
A
'iCASi
taA EZ
. trac : toxHo
4 EK High-Z**
Dout Dout )
tci * % : Don’t care

** ltoen=tom
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« L 4 °
[~d
2 3
3 )
o w
2|7
L r -
>
-

toer

b : Don't care
" % : Don‘t care
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HBS6AB408B series

Hidden Relresh Cycle
. tre e tre Wl tre R
¢ tras ] le—_tre_,| |tras, tee | | tRAs trp
b .
RAS \ / N \ N\
K /
trf |,
tRsH 1L ter .,  tere |
. trco
A Y
N _7
| traDp I, traL
tasg} |tran Rasc| | tean
b ) 2%
Address Row E@( Column /
7 Y
" twee | twep |
¢ tRRH twRrH twrH,
L] -
— A 7
WE //
. koz | tcoo
., Rkozo toe
v “tOEA
OE
| teac R gozz
taa R J  {loHo
. trac torr
taz,, - , tou
' - N
Dout Dout 2———
N i A

* % : Don't care
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HB56A8408 series

Fast Page Mode Read Cycle

¢ trasp N
" tepRH 1, tRe
I y 4 N
RAS \ / \
N A
tr,
. tesu J L tpc R | RsH
, trco Jtecas |, ter g teas i, tcr g | tcas . LR
s N 7 N g = 1
N b7 N 7
. . trRAL
¢ trRaD 1, tear J| o tear teat R
lasg] |tra thsr; ‘ gAsg, §MQ' tca
4 y y
Address Row Column 1 Column 2 Column N
N N N
trcs| tcs " taRH
R taau | | T wedll g, ’ tacH,
al Q L4 Al L4 ]" aJ
S 4
WE
e tozc, kozc! .,
tcool,] ,, tcoo |, tcoo
Din High-Z High-Z
| Itozo |, toeo| |, I, zd, toeo toe
Al LAl
ot -
¢ trac R ) tera
 taa R toy| taa J Uitoy . taal fou
t Mto -{-feHO
toea tono toea HO toea _
1 4] < 14 ] 141
teac, tore  Rea Jdl torr  Reac, torr
id N[22 —p 952 pJe0E2
Dout Dout 1 Dout 2 Dout N @—
N N A

* : Don't care
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HB56AB40B series

Fast Page Mode Early Write Cycle

trasp l_trp
-
RAS N \
¥ A
tT;
L4 X tcs" ; M tPC : 2 tRsH;;
trco HtCAs R tee R tcas ¢ tep , tcas ter
& % &: ]Z \ :U
N _
tasc| |tca : tean|

High-Z***

* OE :Don't care

kd % : Don‘t care

"t twes & twes (min)
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HBS6A8408B series

Fast Page Mode Delayed Write Cycle 19

trasP .
J  |tre
/3
RAS N
\ , 7
trlle el 1 . I tcre
¢ tesH 1 tec , , tRSH
" trco e tcas R ¢ tcas | " tcas R
= i R i i
N N A N 7
‘ (tRAD |
task, 1 tascll, —yllfasc — . fasc
tcan Ltcan tcan
Address Row Colurﬁn 1 Column 2 Column N
tawe
tacy, ¢ tres ‘ tres
- . A N \
WE \ \ \
twe|] | twel] | ° twe |,
LA k4 . 1 4 A ]
~ ol fozc  togil, kozc  tog)l, " 4 Lkoze to '
‘to ° N lD
~ — -
Din Din Di Oin
& T L
tozo, to_;&l toe
tosp
toeun._;l toen toeH ¢—
—_— 4 y y
OE
taz,) taz,) taz,
—lioez —phdoez —lyfoez
High-2**
Dout g
Invalid Dout Invalid Dout invalid Dout o % - Don't care
** toeHS tem
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HB56AB8408 series

Fast Page Mode Read-Modify-Write Cycle *19

¢ trasp R
. L itre
— 3
RAS N \—
\ 7
tr.ll . tprRWC R
terl 1, terl o, tcre
., teo ., tcas R P tcas R ¢ tcas >
R . »
CAS SR 1 \ 72 \ )
taAo R
tasr |1 tAsc o Rasc RIM kasc
tcan l tcan
Address Row Column 1 Column 2 Column N
thwD " torw R terw
tawo tawp tawp R
towo | Ttacs two L tacs towo
A \ A
" Wi i EU,%
trey twell | twell | twe ] e
) | ¢ v L4 L2 M
| kozc toa " L I, rozc tog ¢ 1. :lozc tos; ¢
fo 'lm,l< ko
Din {:in {;in Z:iﬂ
K2 KN
toen|
O
g‘ono
trac taal¢ EA
toea ? ¢ P
taz M, lldoez T oz ez i oz
[N( ﬂ( a High_z L X
Dout % % E
N A A
Dout 1 Dout 2 DOutN o /// Don't care
** :togn Z tom
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HBS56A8408B series

eeeeeeeeeeeeeeeee

w L |,

treC, tesr L, tcHr trec]  tcrel

o Z 4 N t"; — N 22 A

X3 7 Kl / //
> twrp £

N
14

— torr :
Dout High-Z
' * % : Don't care

RAS-Only Refresh Cycle

N P
s N i N
133 \ .

e tcrp :‘ : farc fom
= 7 | | tj%r

tasr

toFF

Dout //////% me . sh address AO- A11 (RAO - RA11)
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HB56AB840B series -

CAS-Before-RAS Refresh Counter Check Cycle (Read)
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HBS56AB840B 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 catefully 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.

Semiconductor & Integrated Circuits Div.

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

Telex: J22395.J22432, 124491, 126375 (HITACHY)

Fax :03-214-3158 Cable : HITACHY TOKYO

For inquiry write to :

SAN JOSE MONCHEN LONDON HONG KONG

Hitachi Americs, Ltd. Hitachi Europe GmbH Hitachi Europe Ltd. Hitachi Electronic Componmts
Semiconductor & IC Electronic Components Division Electronic Components Division (Asia), Ltd.

Division Central European Headquarters Northern Europe Headquarters  Unit 512-513, S/ North Tower

2210 O"Toole Ave., San Jose Hans-Pinsel-StraSe 10A, 21, Upton Road, World Finance Centre

CA 95131, USA. 8013 Haar bei Manchen, Watford, Habour City, Canton Road, Tsim Sha Tsui
Tel : 408-435-8300 West Germany Herts WD17T7B, UK. Kowioon, Hong Kong

Telex: 17-1581 (HITACH! SNJ)Tel : 089-4614-0 Tel: 0923-246488 Tel: 3-7219218~9, 7220698~9

Twx : 910-338-2103 Telex : 5-22593 (hitcd) Telecom Gold :265871 MONREF GTelex : 40815 (HITEC HX)

Fax : 408-435-2748 Fax: 089-463068 ATTN 76 (HECD10)
. Telex : 936293 (HITECG)

Fax:0923-224422
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HBS6A8408B series

B Revision Record

Rev.

Data

Content of Modification

Drawn by

Approved by

0

Jun.03,'92

Initial issue

T.Sugano

K.Inoue

1

Nov.11,'91

Add presence detect pin for PD5 and PD6.

Change of pin out for A10,A11 and PD2.

Change of Icc7 Max.
850/760/700/660mA —750/650/650/500mA

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

Change of trwp Min.
80/93/105/135ns—85/98/110/136ns

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

Change of towp Min.
50/58/65/80ns->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

This specification is based on JEDEC standard for X 40.

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

DQo

H
H

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

+ Outline
3.1754 o 635 *-L
0.25 ~ 0.25 7'y -
Change of Icc7 Max.

750/650/550/500mA —950/850/800/760mA

Jzﬁijwf

S L
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