HB56A240 Series

2,097,152-Word x 40-Bit High Density Dynamic RAM Module

B DESCRIPTION B PINOUT

The HB56A240B/SB is a 2M x 40 dynamic RAM module,
mounted 20 pieces of 4 Mbit DRAM (HM514400AS) sealed
in SOJ package. An outline of the HB56A240B/SB is a
72-pin single in-line package. Therefore, the HB56A240B/
SB makes high density mounting possible without surface
mount technology. The HB56A240B/SB provides common
data inputs and outputs. Its module board has decoupling

capacitors beneath the each SOJ but only on the one side 1 pin 36pin 37pin 72 pin
of its module board.
0099-1
B FEATURES
. 72.pin Sing|e In-line Package Pin Pin Pin Pin Pin Pin Pin Pin
lead Pitch . ..o 1.27mm No. | Name | No. | Name | No. | Name | No. | Name
« Single 5V (+5%) Supply 1 | Vss 19 | OE 37 | DQs; | 55 | DQu
* High Speed 2 | DQy | 20 | DQg | 38 | DQss | 56 | DQy
Access Time ....... 60 ns/70 ns/80 ns/100 ns (max) 3 21 v 57
* Low Power Dissipation DQis DQy | 39 58 DQr;
Operation . .......... 6038 mW/5513 mW/4988 mW/ 4 |DQp | 2 | DQs | 40 | NC 58 | DQxs
4463 mW (max) 5 | DQuy | 23 | DQy | 41 | TASO | 59 | Vpp
Standby . ..o 210 mW (max) —a
« Fast Page Mode Capability 6 |DQ | 24 | DQs | 42 | CAST | 60 | DQy
* 1,024 Refrosh Cycles ....c.vovverinnvarinnnnnns (16 ms) 7 | DQg | 25 | D@y | 43 | NC 61 | DQj3
* 2 Variations of Refresh 8 | DQ; | 26 | DQ; | 44 | RASO | 62 | DQy
RAS Only Refresh 9 | DQr | 27 | DQs | 45 | RAST | 63 | DQu

CAS Before RAS Refresh

o TTL Compatible 10 | vpp | 28 | A5 46 | DQyy | 64 | DQy
W ORDERING INFORMATION L INC | 29 | DQsw | 47 | WE | 6 | D5
12 0 |V, 48 |GND | 66 | D
Part No. Access Time Package Contact Pad Ao DD Qs
13 | A 1 | Ag 49 | DQg | 67 | PDI
HB56A240B-6A 60 ns
14 | A, 32 | Ag 50 | DQu | 68 | PD2
HBS6A240B 7A 70ns 72-pin SIP Gold 5| A 3 | NC | 51 | DQy | 6 | PD3
0l
HB56A240B-8A 80ns | Socket Type 3 2
16 | Ag 34 | NC 52 | DQys | 70 | PD4
HB56A240B-10A 100 ns TR - + 1o o
HB6A2405B A 80 ns 18 AS 36 ]];SQM 54 ng 72 |V .
HBS6A240SB-7A 700 72-pin SIP sl 6 36 26 58
er
HB56A2408B-8A 80 ns Socket Type B PRESENCE DETECT PINOUT
HB56A24OSB-10A 100 ns Pin N Pin HB56A24OB/SB
1n NO.
N - } - R
W PIN DESCRIPTION ame | A | A | A | 104
- - 67 PDI NC NC NC NC
Pin Name Function
68 PD2 NC NC NC NC
Ap-Ag Address Input
69 PD3 NC Vss NC Vss
Ap-Ag Refresh Address Input
- 70 PD4 NC NC Vss Vss
DQp-DQsg Data-in/Data-out
CASO, CAS1 Column Address Strobe
RASO, RASO Row Address Strobe
WE Read/Write Enable
OE Output Enable
Vpp Power Supply (+3V)
Vss Ground
PD1-PD4 Presence Detect Pin
NC No Connection
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HB56A240 Series
B BLOCK DIAGRAM

RAST @
CAST @
RAST &—
CASD &———— ]
DQ0 e&——————101TAS RAS 101 EAS  RAS
DQ16 &—————{1102 1192
DQ1 &————{1103 DO i03 D10
DQ17 e————— 1104 404
| 1 { ]
DQ2 e—————101(AS" RAS 1101CAS  RAS
DQ18 &————1/02 1102
bQ3 e——— 103 DI 1103 D11
DQ19 @&————-1/04 1108
I I I |
DQ4 &——————1/01CAS RAS 1101CAS RAS
DQ20 &——————1102 1102
DQ5 &———{1/03 D2 03 D12
DQ21 104 104
I | I |
DQ6 e————NIn1CAS RAS 101 CAS RAS
DQ22 &———4iK)2 02
DQ7 e————i03 D3 03 D13
DQ23 &——————{i108 1104
| | I I
DQ36 &————101CAS RAS 01 CAS RAS
DQ34 ¢————{(/02 1102
0Q32e——— 103 D4 103 D14
DQ33 &—————{ 104 104
I I I |
DQ35 —————1101TAY RAS 1101 CAS  RAS
0Q37 &—————{1102 1492
DQ8 &———{03 DS W3  DIS
DQ24 &——————i10a 1104
I I I |
DQ9 &—————1101TAS RAS 1101 CAS  RAS
DQ25 o~ 1102 02
DQi0 &———103 D6 03 DI6
DQ26 104 1104
| I I I
DQ11 &———)01AS RAS 1101 CAS RAS
0Q27 &—————{1102 102
0Q12 03 07 03 D17
0Q28 1104 104
[ | I |
DQ29 &————i01CAS RAS 101CAS RAT
DQ13 &————1102 1102
0Q30 ———— 03 D8 3 D18
0Q14 &——-{ |02 1104
| 1 | |
DQ31 &——————{101CAS RAS 101CAS RAS
DQ15 e——| 102
DQ38 &———103 D9 W3 D19
DQ39 e——{i0a 1104
AQto A9 &———p DOto D19
WE @————3 D0 to D19
‘Of ®———P DOto D19
Vee O—I————bDOto D19
C0~C9
Vss #————JI———»-D0to D19
0099-2

* DO to D9: HM514400AS
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HB56A240 Series

mm
B PHYSICAL OUTLINE Unit: —
inch
e 107.95 A
< 4725 -
- 101.19
~ 3.98
{[.0.20 min
“[[Fo.008
3.175
P07 g
R1.57 oe
R o.os%s&
wln 2.03 Sfpr.27 > 1cb-33
il 5 g *0.05 R1.57 ] 170.25
dla R0.062
6.35 44.45 .
0.25°1T 1,75 L
0099-4
Detail A

60ns 70ns 80ns 100ns

LRI G T

Note: Following the specification of the contact pad.

0099-5

Part No. Contact Pad
HB356A240B-XXA Gold
HB56A240SB-XXA Solder
G HITACHI
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HB56A240 Series

B ABSOLUTE MAXIMUM RATINGS

Parameter Symbol Value Unit
Voltage on Any Pin Relative to Vgg Vg —10to +7.0 \Z
Supply Voltage Relative to Vgg Vee - 10to +7.0 v
Short Circuit Output Current Tout 50 mA
Power Dissipation Pr 10 w
Operating Temperature Topr 0to +70 °C
Storage Temperature Tytg —55t0 +125 °C

B ELECTRICAL CHARACTERISTICS
* Recommended DC Operating Conditions (Tpo = 0 to +70°C)

Parameter Symbol Min Typ Max Unit Note
Supply Voltage Vee 4.75 5.0 525 v
Input High Voltage Viu 24 — 5.5 v
Input Low Voltage Vi -10 — 0.8 \4
Note: 1. All voltage referenced to Vgg.
¢ DC Electrical Characteristics (T4 = 0to +70°C, Voo = 5V +5%, Vgg = 0V)
HB56A240B/SB
Parameter Symbol -6A -TA -8A -10A Unit Test Conditions Note
Min | Max | Min | Max | Min | Max | Min | Max
Operating Current Icca - 1150 | — 1050 | — 950 — 850 | mA | trc = Min 1,2
TTL Interface
— 40 — 40 — 40 — 40 | mA | RAS,CAS = Vi
Standby Current Iccz Dou = HighZ
CMOS Interface
— | 2| — | 2] — ] 2| — | 2 | mA | RAS,CAS 2 Voc — 02V
Dyyt = High-Z
oasOnlyRefresh | ey | — {mso| — |woso| — | o0 | — | 850 | mA | tre = Min 2
RAS = vig
Standby Current Iccs — 100 — 100 — 100 — 100 | mA | CAS = Vi 1
Dgyt = Enable
g;‘fi:lffgﬁi::s lccs | — [150] — |1ws0] — [ 950 | — | 850 | mA | tre = Min
(F:fr‘r:’;ge Mode lec7 | — [ms0] — |50 — [ 950 | — | 850 | mA | tpc = Min 1,3
g‘jgzlﬁmag" I -10| 10| -] 10 -10]| 10| -10] 10| palovsvy,sv
81‘1‘;?:;"“‘““ o |-10] 10| —-10| 10| -10| 10 -10] 10]pa OD‘;“f ZO‘&;"Z
Output High Voltage | Vou 24 (Voo | 24 | Vee| 24 | Vee| 24 [ Vee! Vo |y = —5mA
Output Low Voltage | VoL 0 04 a 0.4 0 04 0 0.4 V | Ipyt = 42mA
Notes: 1. Igc depends on output load condition when the device is selected, Icc max is specified at the output open condition.

2. Address can be changed less than three times while RAS = Vyr.
3. Address can be changed once or less while CAS = Vyy.

930
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¢ Capacitance (Tp = 25°C, Vgc = 5V 15%)

HB56A240 Series

Parameter Symbol Typ Max Unit Note
Input Capacitance (Address Ag-Ag) Crt — 140 pF 1
Input Capacitance (WE, OE) Crz — 160 pF 1
Input Capacitance (RAS, CAS) Cra — 90 pF 1
Input/Output Capacitance (DQp to DQ39) Cr/o1 — 25 pF 1
Notes: 1. Capacitance measured with Boonton Meter or effective capacitance measuring method.
2. CAS = Vjy to disable Dgyy-
» AC Characteristics (T4 = 0to +70°C, Vgc = 5V 5%, Vgg = 0W)1. 14,1516
Read, Write and Refresh Cycles (Common Parameters)
HB56A240B/SB
Parameter Symbol -6A -TA -8A -10A Unit | Note
Min Max Min Max Min Max Min Max
Random Read or Write Cycle Time trRC 110 — 130 — 150 — 180 — ns
RAS Precharge Time tRP 40 — 50 — 60 — 70 — ns
RAS Pulse Width tRAS 60 10000 70 10000 80 10000 | 100 100000 ns
CAS Pulse Width tcAs 15 10000 20 10000 20 10000 25 10000 ns
Row Address Setup Time tASR 0 — 0 — 0 — 0 — ns
Row Address Hold Time tRAH 10 — 10 — 10 — 15 — ns
Column Address Setup Time tasc 0 - o - 0 — 1] — ns
Column Address Hold Time tCAH 15 — 15 —_ 15 — 20 —_ ns
RAS to CAS Delay Time tRCD 20 45 20 50 20 60 25 75 ns 8
RAS to Column Address Delay Time | tRaD 15 30 15 35 15 40 20 55 ns 9
RAS Hold Time tRSH 15 — 20 — 20 — 25 — ns
CAS Hold Time tcsH 60 — 70 — 80 — 100 — ns
CAS to RAS Precharge Time tcRP 10 — 10 — 10 — 10 — ns
OE to Dy, Delay Time toDD 15 — 20 — 20 — 25 — ns
OE Delay Time from Dj;, tpzo 0 — 0 — 0 — 0 — ns
CAS Setup Time from Dy, tpzc 0 — 0 — 0 — 0 — ns
Transition Time (Rise and Fall) tr 3 50 3 50 3 50 3 50 ns
Refresh Period tREF — 16 — 16 — 16 — 16 ms
¢ Read Cycle
HB56A240B/SB
Parameter Symbol -6A -TA -8A -10A Unit Note
Min | Max | Min | Max | Min | Max | Min | Max
Access Time from RAS tRAC — 60 — 70 — 80 — 100 ns 2,3,17
Access Time from CAS tcac — 15 — 20 — 20 — 25 ns 3,4,13
Access Time from Address taA — 30 — 35 —_ 40 — 45 ns 3,4,13,16
Access Time from O toAC — 15 — 20 — 20 — 25 ns
Read Command Setup Time tRCS 0 — 0 — o] — 0 — ns
Read Command Hold Time to CAS | trcH 0 — 0 — 0 — 0 — ns
Read Command Hold Time to RAS tRRH 0 — 0 —_ 0 — 0 — ns
Column Address to RAS Lead Time | tRap 30 — 35 — 40 — 45 — ns
Output Buffer Turn-off Time tOFF1 0 15 0 20 0 20 0 20 ns 6
Output Buffer Turn-off Time to OE tOFF2 0 15 0 20 ¢ 20 0 20 ns [
CAS to Dy, Delay Time tcDD 15 — 20 — 20 — 25 — ns
@G HITACHI
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HB56A240 Series

* Write Cycle
HB56A240B/SB
Parameter Symbol -6A -TA -8A -10A Unit Note
Min Max Min Max Min Max Min Max
Write Command Setup Time twcs 4] — 0 — 0 — 0 —_ ns 10
Write Command Hold Time twCH 15 — 15 — 15 — 20 — ns
Write Command Pulse Width twp 10 — 10 — 10 — 20 — ns
Write Command to RAS Lead Time tRWL 15 — 20 — 20 — 25 — ns
Write Command to CAS Lead Time tcwL 15 — 20 — 20 — 25 — ns
Data-in Setup Time tDs 0 — 0 — 0 — 0 — ns 11
Data-in Hold Time tDH i5 — 15 — 15 — 20 —_ ns 11
* Read-Modify-Write Cycle
HB56A240B/SB
Parameter Symbol -6A -TA -8A -10A Unit Note
Min Max Min Max Min Max Min Max
Read-Write Cycle Time tRwC 150 — 180 — 200 —_ 245 — ns
RAS to WE Delay Time tRWD 80 — 95 — 105 — 135 — ns 10
CAS to WE Delay Time tcwp 5 — 45 — 45 — 60 — ns 10
Column Address to WE Delay Time tAWD 50 — 60 — 65 — 80 — ns 10
OE Hold Time from WE toEH 15 - 20 — 20 — 25 — ns
* Refresh Cycle
HB56A240B/SB
Parameter Symbol 6A -TA -8A -10A Unit Note
Min Max Min Max Min Max Min Max
(%%S;?grzllr{n‘%s Refresh Cycle) | 'CSR i D e T i B e
%TSS}};?I%E% Refresh Cycle) | [CHR 0 - A 0 - 0+ - ns
RAS Precharge to CAS Hold Time | tgrpc 10 — 10 — 10 — 10 — ns
* Fast Page Mode Cycle
HB56A240B/SB
Parameter Symbol -6A -TA -8A -10A Unit Note
Min Max Min Max Min Max Min Max
Fast Page Mode Cycle Time tpe 40 — 45 — 50 — 55 —_ ns
Fast Page Mode CAS Precharge Time | tcp 10 — 10 — 10 — 10 - ns
Fast Page Mode RAS Pulse Width tRasc | — | 100000 | — | 100000 | — | 100000 | — | 100000 | ms 12
Access Time from CAS Precharge tacp — 35 — 40 — 45 — 50 ns | 13,17
RAS Hold Time from CAS Precharge | trucp | 35 — 40 — 45 — 50 — ns
(l;;itl :;%;1 IeVIode Read-Modify-Write tpeM 80 _ 95 . 100 _ 110 _ s
O HITACHI
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HB56A240 Series

¢ Test Mode Cycle

HB56A240B/SB
Parameter Symbol -6A -TA -BA -10A Unit Note
Min Max Min Max Min Max Min Max
Test Mode WE Setup Time tws 0 — 0 — 0 — 0 — ns
Test Mode WE Hold Time twH 10 - 10 —_ 10 — 10 — ns
Notes: 1. AC measurements assume tt = 5 ns.

2.

10.

11.

12.
. Access time is determined by the longer of toa or tcac or tacp-
14.

15.
16.

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

3. Measured with a load circuit equivalent to 2 TTL load and 100 pF.
4.
5
6

Assumes that tgcp 2 trep (max) and tgap < trap (max).

. Assumes that tgcp < trcp (max) and tRAD 2 tRAD {(max).
. toFF (max) defines the time at which the output achieves the apen circuit condition and is not referenced to output voltage

levels.

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

between Vg and V.

. Operation with the tgcp (max) limit insures that tpoc (max) can be met, trep (max) is specified as a reference point only,

if tep is greater than the specified tpep (max) limit, then access time is controtled exclusively by tcac-

. Operation with the tpap (max) limit insures that troc (max) can be met, trap (max) is specified as a reference point only,

if trap is greater than the specified trap (max) limit, then access time is controlled exclusively by taA.

twcs, tRWD» tcWD» tAWD are not restrictive operating parameters. They are included in the data sheet as electrical charac-
teristics only: if twes 2 twes (min), the cycle is an early write cycle and the data out pin will remain open circuit (high
impedance) throughout the entire cycle; if trwp 2 trwp (min), tcwp 2 tcwp (min) and tawp 2 tAwD (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
condition is satisfied, the condition of the data out (at access time) is indeterminate.

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

trasc defines RAS pulse width in fast page mode cycle.

An initial pulse of 100 s is required after power up followed by a minimum of eight initialization cycles (RAS only refresh
cycle or CAS before RAS refresh cycle). If the internal refresh counter is used, a minimum of eight CAS before RAS refresh
cycle is required.

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

Test mode operation specified in this data sheet is 8-bit test function controlled by control address bits ... CAO. This test
mode operation can be performed by WE and CAS before RAS (WCBR) refresh cycle. Refresh during test mode operation
will be performed by normal read cycles or by WCBR refresh cycles. When the state of eight test bits accord each other, the
condition of the output data is low level. Data output pin is /03 and data input pin is I/02. In order to end this test mode
operation, perform a RAS only refresh cycle or a CAS before RAS refresh cycle.

. In a test mode read cycle, the value of tRaC, taa, toac and tacp is delayed for 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.
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HB56A240 Series

H TIMING WAVEFORMS

* Read Cycle
P tRC -~
P tRAS N
o I i )
RAS - trRP
tr N < >
> : tRCD < tRSH >
tosH < tCRP .
—_ N tcas s
cAs tasr < >
> tRAH &‘ 7Z X
> < tAsC
» tCAH
P tRAD tRAL =
s N - N
Address | Row Column /
1 7 C A
tRCs < RCH

Dout

Din

tRRH

«

v

N =y | Y

< >
B taa - _toFn
t .
Hi-Z + valid 3‘2
B Output
tRAC ST Rk S
< > tOFF2
DERLIEN <«»ftoac| | tcop
/ / ’ 2 - 7
4 K%
/4 | tooo .
tDz0 < >
|
7/

. n ]

: Don't care

0099-6
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HB56A240 Series
¢ Early Write Cycle

L tRC .
L tras .
\ 3y
RAS N \
- /
tr tRCD P tRSH NP tRP _
L, tCSH o : tCRP .
L tAs
Y
— tASR
CAS >
__[tRAH N 7{
tasc.
| tcaH
4 tRAD | tRAL .
- N P
i/ i » Z
Address Row Column
N7 /
M twWCR .
| WeH
twes
twp
L [
Y,
10H
" tDHR N
tos »
Ll -
£ valid
Dout Input
A
Din High-Z
7 .
% : Don’t care
“OE : Don't care
0099-7
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HB56A240 Series

¢ Delayed Write Cycles

J tRC R
P tRAS R
-/ N
RAS N _Z'L tap
tT ] i« »
> tRSH
P trRCD |« >
" 1CRP
B tCsH | >
— P tcas R
CAS tasR < >
g ~ 7
tRAH tasC
<+ —> 1CAH
tow tRWL

s
Address %ﬁ Row
N

m'a N
Column| %
N v

twp

]
|
-
|

v

tozC

tbzo

A

%

Dout

_

3 1: invalid output

% :Don't care

0099-8

936
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HB56A240 Series
* Read-Modify-Write Cycie

P tRWC -
R N
RAS N _jﬁ tRP \
tr N | >
" : tAco R
) . . tCRP R
—_ Ty
CAS tasR \_
g tRAD
« SLI4ASC | an
tRAH tewt e
4 P>
4
Address Row Column| % ///
tcwo
<>
tRCS wp
— Z 4 TN
w e N ;.
taa |[4—» K 7
tcaAC—>
tRAC |4— | tos
oz IR | toH
e .
F | Input
tozo
> toEH
Daut
N 7 K
= Y .
X1 Invalid output
% . ‘
% : Don'tcare
0089-9
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HB56A240 Series
* RAS Only Refresh Cycle

. tRC N
B tRAS N
y Y
RAS N \
N
trRP
«—————»
tCrp RPC
«—> 4—»[
. v
=
RAH
<>
tASR
.‘—_—
/ 7
Address Row /
7
Dout High-Z
1 WE,OE :Don't care
2 V7 : pon't care
3 REFRESH ADDRESS : AQ0-A9
{AX0-AX9)
0099-10
¢ CAS Before RAS Refresh Cycle
< tRC NP tRC _
tRAS tRAS
s N / N \
RAS X tRP N tRP
< > e
t
PRLCLIN <« tCHR tCRP
tCsR PR{ST
s /)
Y, N
Address / / /
Dout QOPEN
1 \_/—V—El VIH
277] : bon't care
0089-11
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HB56A240 Series

¢ Fast Page Mode Read Cycle

P tRASC R
P tRHCP N
A b g s N
RAS &T 72 \
o
> tCSH trC tRSH tap
< > | > < > |« >
tRCD tCAs tcp tcas tcp 1CAS tCRP
< >t > | > [¢—>| |« »| [¢—> >
—_ N e N 4 4
CAS S Z E N
N
tRAD
< > tRAL |«
tRAH tCAH tCAH tCAH
tASR | || tASC | —> 1ASC [—> tASC |
‘- _ o' 7
Address Row Col. Col. | Col.
N -
tRCH
d 1 .
tRCs tRew | b Jtrcs tRCH || ]RGS | 7] trra
L g L il L] w
e Fl teac tca 3 L[ tea 3
WE ? < - s /
b taa § tAA taa
g L a » »
tozc P tACP o le tace o | coo
P > tCcbo 4;. <tpzC e tpzC P
, Hi-Z 7 Hi-z *PP | |} Hi-Z
Din 4 4 4
tRAC
<
Dout Hi-2
toz0 lOAC
tooo tom_,
‘ tDZo
Ot
“toac
7 .
% : Don't care
009B-12
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HB56A240 Series

¢ Fast Page Mode Early Write Cycle

P TRASC .
—_— 3
RAS N N
N A
tr |1 tCSH ~ _ tPC L 1 tRSH || tRP
< » < > | > |« >
tRCD
< C »le tcAs > 1CAS tCAs | tere
\
cas \ \ \
N
tRAD tcp
< > |
tRAI_-‘ 1CAH_ HCAH CAH_
tASR IASC= tASQV tAsc>
4 N /- \ 4 K 7
Address Row Column 1 Column 2 Column N
N A K A N 7
twes twes twes
ey Jwer Jwey
<+ +—> +—>
PR o twe P
toH
e—
Valid
Input N

High-Z

Dout

: Don't care

‘OE : Don't care

0099-13
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HB56A240 Series

» Fast Page Mode Delayed Write Cycle

tRASC

<— »
N
RAS . - X
pe 1CSH tpc tRSH trP
< > | —| R > ——>
tRCO tcas 1cas tcas tcRp
< >l > < > < —»| ||
_ i’ \ 5
cas N\
i VY i\ — E.____a
_tep
tRAH tcAH N | tean tCAR
tasr | le—| tasc > | tasc +—»| | tasc <>
—He— | —rHe— e — > ——
Address Row Col. cal. ¥ Col. 7
towL 1CwL P towi |
“ > « > - TRWL d
twe twe PELVEN
WE ///%
N 7
toH
4
. Valid
Din out
_ toeM
Hi-Z
Dout
toob J

: Don't care

0089-14
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HB56A240 Series

* Fast Page Mode Read-Modify-Write Cycle

tRASC

A
A

tr

A

—— 3 |
CAS N - h
tRAD kS tr
tRAH tcam h
tAsR | |¢—| tasc <> tasc
ey | . " oy
] |
Address Row | | {Col.
N
RCS tcwl | tawp
— J—
tawp—> ’
ACWD -1
l twp < » twp
" Aw
tRWD 7
D 105 e e
l tozc
1OH —pHe < —
-}
i 7/5 T valid k-
Din / 2y 4 nput 3
tozf
< CAC 010
_ trac taa a1 [l g |
bout Al - Valid Hi-Z | £ vaiid Hi-Z
. toac b Output 3 Output
tpzo - tOFF2 tOfF2
>+ > toac —|
oF tOEH < >
OE B q///é/% %2 £ v
A tobp A/ || tooo %%
™%

: Don’t care

009915
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HB56A240 Series

¢ TEST MODE CYCLE

*1 *1,*3

__SetCycle Test Mode Cycle 1, ResetCycie | Normal Mode

=/ N\ S
N

/AR

Note *1 CBRorRAS-only refresh
*2 V/:Don’t care
*3 Address, Din, OE :Don'tcare

0099-16

¢ (1) Test Mode Set Cycle

B tRC R
P tRAS N
NI Tl L \
RAS \
N P 1RP L
tRPC [4—> 4> trRPC | tcrRP
tCsR tCHR
| |« >
CAS
Y,
_tws [ otwh

Dout QOPEN

/] :Don'tcare

009917
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HB56A240 Series

® (2) Test Mode Reset Cycle
CAS Before RAS Refresh Cycle
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RAS Only Refresh Cycle
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HITACHI/ LOGIC/ARRAYS/MEMN S53E D ME 4495203 001831y T55 MHIT?
B PACKAGE INFORMATION ’

- 90-20

¢ Dual-in-line Plastic Unit: mm (inch) Scale 3/2
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* Duakin-line Plastic HITACHT/ LOGIC/ARRAYS/MEM  Unit mm (inch) Scale 3/2
g e . L
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S5LE D WM 449,203 001831k dcd MBHITE _ packAGE INFORMATION
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Dual-in-line Plastic HITACHT/ LOGIC/ARRAYS/ME” Unit: mm (inch) Scale 3/2
» DP-28C . ¢ DP-28N T-90-20
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PACKAGE INFORMATION
* Zigzag-in-fine Plastic

HTTACHT/ LOGIC/ARRAYS/MEN

53 E D WE u4uSb203 0018317 7b4 EEHITE

Unit: mm (inch) Scale 3/2
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.5} D WN 4496203 0018318 LTO MEHIT2 —_ PACKAGE INFORMATION
*Flat Package (M-bend Leads)  77ACHT/ LOGIC/ARRAYS/MEM  Unit mm (nch Scelo 3/2
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PACKAGE INFORMATION —
* TSOP (Thin Small Outline Packagr*
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