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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 singie

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.

M Feature
® 72-pin single in-line package
- Leadpitch ............. 1.27mm
¢ Single 5V (% 5% ) supply
e High speed
- Accesstime ............ 60ns/70ns/80ns/ 100ns (max)
® Low power dissipation
- Activemode ........... 4.20W/3.68W /3.42W/3.16W (max)
- Standbymode .......... 105mW (max)
¢ Fast page mode capability
4,096 refresh cycle/ 64ms
® 3 variations of refresh
-RASonly refresh
-'CAS before RAS refresh
- Hidden refresh
o Test function

| | Ordring Information

Part No. " Access time Package
HB56A440B -6 60ns
HB56A440B -7 70ns
72-pin single in-li ckage -
11B56A440B—8 80ns pin single in-Tine packag
HB56A440B-10 100ns

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



HB56A440B series *

H Pinout

o
SO ||
1 pin 36 pin 37 pin 72 pin
Pin No. Pin Name PinNo. | Pin Name Pin No. Pin Name Pin No. Pin Name
1 Vss 19 OE 37 DQ19 55 DQ28
2 DQoO 20 DQ8 38 DQ20 56 DQ29
3 DQ1 21 DQ9 39 Vss 57 DQ30
4 DQ2 22 DQ10 40 ‘CASO 58 DQ31
5 DQ3 23 DQi1 41 Al0 59 Vee
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 Vee 28 A7 46 DQ21 64 DQ36
1 PD4 29 DQ16 47 WE 65 DQ37
12 A0 30 Vee 48 X 40 (Vgs) 66 DQ38
13 Al 31 A8 49 DQ22 67 PDO
14 A2 32 A9 50 DQ23 68 PD1
15 A3 33 NC 51 DQ24 69 PD2
16 Ad 34 NC 52 DQ25 70 PD3
17 A5 35 DQ17 53 DQ26 71 DQ39
18 A6 36 DQ18 54 DQ27 72 Vss.
H Pin Description B Presence Detect Pin
Pin Name Function Pin No.| Pin Name | -6 -1 -8 -10
AddressInput : A0-All - 67 PDO Vss | Vss | Vss | Vss
Row Address : AO0-All 68 PD1 NC | NC | NC | NC
A0-All Column Address: A0—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
‘CASO Column Address Strobe '
RASO Row Address Strobe
WE Read/ Write Enable
OF Output Enable
Vee Power Supply (+5V)
Vss Ground
PDO0-PD4 Presence Detect Pin
NC No connection
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M Block Diagram
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H Physical Outline Unit: B0
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HBS6A4408B series

H Absolute Maximum Ratings

Parameter Symbol Value Unit
Voitage on any pin relative to Vsg Vr —1.0t0 +7.0 v
Supply voltage relative to Vss Vee —1.0t0 +7.0 v
Short circuit output current Tout 60 mA
Power dissipation Pr 10 w
Operating temperature Topr - Oto +70 °C
Storage temperature Tatg —56to +126 °C

M Electrical Characteristics

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

Parameter Symbol-| Min. Typ. Max. | Unit | Note
Supply voltage Vee 4.75 5.0 5.25 v 1
Input high voltage Vin 24 - 6.5 Vv 1
Input low voltage Vi -1.0 - 0.8 v 1

Note : 1. All voltage referenced to Vss
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¥ DC Electrical Characteristics (Ta=0 to+70°C, Vcc=5V+5%, Vss=0V)

-6 -7 -8 -10
Paramet L mbo i Test Conditi Not
eter Bymbol T Mox, | Min. | Max. | Min | Max.| Min. | Max. |- "¢ TestCondition  [Fote
Operating I .
current ccil - 800 - 700 - 650 | - 600 | mA |[t(rc=min 1,2
TTL interface
RAS,CAS=Vj;
Standby 1 - 20 - 20 - 20 - 20 |mA Dy = High-Z
current cc2 [CMOS interface
. RAS,CAS2 Voo -0.2V
- 10 - 10 - 10 - 10 {mA Doy = High-Z
RAS - only
refresh Icca| — [800| — |700| ~ | 650 | — | 600 | mA Jtc=min 2
current
RAS=Vy
tandb naand
fur:enty Iccs| - 50 - 60 | - 50 - 50 |mA |[CAS=Vy, 1
Dgyt=enable
CAS-before-
RASrefresh [Iccg| — | 800| - |[700 )] — | 650 | — | 600 | mA |tpc=min
current
Page mode .
current Iccr] - 900 - 800 - 750 - 700 | mA [tpc=min 1,3
Input leakage
current I [-10] 10 | -10] 10 |-10] 10 | -10] 10 [wA [OVSV;pSTV
Output
VS Vo =7V
leakage I.o|-10] 10 | -10] 10 {-10| 10 |-10| 10 |uA Jigr
current Douyr=disable
Output high ]
voltage Voul 24 | Vec | 24 | Vec | 24 | Vec | 24 | Vec | V [HighLoue=—5mA
Output low
voltage Vo] © 0.4 0 0.4 0 04 0 0.4 ‘V Low [yy=4.2mA
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=Vj;,.
3. Address can be changed once or less while CAS= Viy.
@ HITACHI ;
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¥ Capacitance (Ta=25°C, Vec=5V+5%) -

Parameter Symbol| Typ. | Max. | Unit | Note
Input capacitance ( Address) Ci - 90 plF 1
Input capacitance (WE, OE) Ci2 | - 90 | pF 1
Input capacitance (RAS, CAS) Ciz - 90 pF 1
Qutput capacitance (DQ) Cvor1| - 20 pF | 1,2
Notes: 1.Capacitance measured with Boonton Meter or ellective capacitance

measuring method.
2 . CAS= V1 to disable Doyt

% AC Characteristics (Ta=0to 70°C, Vcc=5V15%, Vss=0V) 1),2),3),19),20)
e Read, Write and Refresh Cycle( Common parameters )
Parameter Symbol Min.-s Mon | 3im T Max. | Min. T Mox | Mo mMax. Unit|Note

gi'l';dt‘;::“d or write trc | 110 | = | 130 - [ 150 | - | 180 | - [ns

RAS precharge time trp 40 - 60 - 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 puise width tcas | 15 [10000| 18 [10000{ 20 [10000| 25 |10000( ns

Row address Qetup time tASR 0 - 0 - o - 0 - ns

Row address hold time tran { 10 - 10 - 10 - 10 - ns
Column address setup Lime | tasc 0 - 0 - 0 - 0 - | ms
Column address holdtime | tcan | 15 | - [ 15| - | 15 | = [ 158 | - |ns
RAS to CAS delay time trep | 20 | 46 | 20 | 62 | 20 | 60 | 20 | 75 |ns| 4
f;:l‘fy"t’if;’:“’“" address teap | 15 | 30 | 15 | 35 | 15 | 40 | 15 | 656 |ns|
RAS hold time trsu | 15 - 18 - 20 - 25 - | ns

‘CAS hold time tcsu | 60 - 70 - 80 - 100 - | ns
CAStoRAS prechargetime | tcrp | & - 5 - 5 - 5 - | ns
'OE to Din delay time toep | 16 - 18 - 20 - 25 - ns| 6
OF delay time from Din tpzo | O - 0 - 0 - 0 - |ns| 7
CAS delay time from Din tpzc 0 - 0 - 0 - 0 — |ns| 7
T eeanarai) I T B B L o Ll
Refresh period tREF - 64 - 64 - 64 - 64 [ms| 22
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® Read Cycle

Parameter Symb - all -8 10 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 teac| - 15 - 18 - 20 - 25 | ns| 18921
10,12,
Access time from address | tan | — 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::%dAcgmmand hold time trer| © _ 0 _ 0 _ 0 _ ns 13
I::;dx:gmmand hold time teru| 6 _ 5 _ 5 _ 5 _ ns 13
Column address to RAS ) :
lead time trar | 30 - 35 -1 40 - 45 - ns
Column addressto CAS ocar| 30 | — |35 | - |40 | — | 45 | — |ns
CAS to output in low-Z tcrz] O - 0 - 0 - 0 - ns
Output data hold time ton 3 - 3 - 3 - 3 - ns
g:::\_g%lata hold time toro| 3 _ 3 _ 3 _ 3 _ ns
Output buffer turn-off time | togp | - 15 - 18 - 20 - 25 | ns 14
Output buffer turn-oll
to OE toez | - 15 - 18 - 20 - 25 ns 14
CAS to Din delay time tcop| 16 - 18 - 20 - 25 - ns 6
® Write Cycle
- . -10 .
Parameter Symboll § 7 3 - Unit{ Note
Min. | Max. | Min. | Max. | Min. { Max. | Min. | Max
Write command setup time | twcs| O - 0 - 0 - 0 - ns | 15
Write command hold time |twcri| 15 - 16 - 16 - 16 - ns
Write command pulse _
width twp | 16 - 15 - 15 - 15 ns
Write command to RAS
lead time trwr | 16 - 18 - 20 - 25 - ns
Write command to CAS
lead time tcwr| 16 - 18 - 20 - 25 - | ms
Data-in setup time tps | O - 0 - 0 - 0 — | ns} 16
Data-in hold time tpy | 16 - 15 - 15 - 15 - ns 16 -
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® Read-Modify-Write Cycle

Parameter Symbo! Min.-sMax Min.-7Max. Min. 'sMax. Min.-loMax Uniy Note
Read-modily-wrile tawc| 155 | — | 181 | — [205 | - | 245 ] - |ns
cycle-time
RASto WE delay time tawp| 85 - 98 - 10| - | 135} - |ns| 15
CAS'to WE delay time tcwp| 40 - 46 - 60 - 60 - ns| 15
g;l:;nt? r:::dressst.oWE tawp| 55 _ 63 — 70 - 80 - |ns| 15
OE hold time from WE toen| 15 - 18 - 20 - 25 - ns
e Refresh Cycle

Parameter s Min, -sMax. Min. -7Max. Min.-sMax Min. loMax Unif Note
e || 0 [ - [t | - [w] - [w][- e
?C‘}f;{‘r";fr ;’;iyde) teur] 20 | - |20 | - [ 20| - | 20| - |ns
e o R e R B R
ggg:z:;:;: cycle) twrn| 10 | - } 10 | - | 10 | - | 10 | — |mns
e o I I I I I e K R
e Fast Page Mode Cycle

Parameter Symbel Min. -sMax. Min. -7Max. Min -8Max Min. 10Max. Unily Note
Fast page mode cycletime | tpc | 40 - 45 - 60 - 66 - ns
%%m:;:ﬁ:h tmase| — [1000000 — fooooo] — |tooooo| — 100000 ms | 17
ié%gss timefr:m tora| - 35 _ 40 _ 4 _ 50 | ns 102,;8,
C—“z\s;s ::;‘:h‘:';';ef”“‘ tpru| 35 | — | 40 | - [ 45 | - | 60 | - [ms
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e 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-modify-wrile tprwg| 85 - 96 - 105 - 120 - ns
cycle time
WL delay time from CAS
precharge tcpw| 60 - 68 - 5 - 85 - ns | 15
® Test Mode Cycle *20)
Parameter Symbol -6 all -8 10 Unit| 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 -5 i — 8 — 10 Uniff Note
Min. | Max. | Min. | Max. | Min. | Max. | Min. | Max
CAS precharge time in v
counter test cycle teer | 40 - 40 B 40 - 50 e

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

Operation with the trap(max) limit insures that trac(max) can be met, trap(max) is speciflied
as a reference point only; if trap is greater than the specified tryp(max) limit, then access time
is controlied exclusively by taa. ' :

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

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

Assumes that tpcp < trcp(max) and taap <trap(max). Il 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 tgcp = trop(max) and tpapS trap(max).

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

Either tpcyy or trrig 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. 4

twcs, tRwn, tcwp, tawp and tcpw are not restrictive operating pafameters. They are included in
the data sheet as electrical characteristics only; if twcs= twcs(min), the cycle isan early write
cycle and data out pin will remain open circuit (high impedance) throughout the entire cycle; if
trwp= trRwn(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 tA or tcac or tepa.

In delayed write or read-modifly-write cycles,—ﬁﬁ must disable output buffer prior to applying
data to the device. After RAS is reset, il togn = tcwi, the /O pins will remain open circuit (high
impedance) ; if togs <tcw. invalid data will be out at each 1/0.
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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/O.If 4 bits of each 1/0 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 Sns 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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B Timing Waveform
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Early Write Cycle
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Delayed Write Cycle *12
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Read-Medify-Write Cycie *19

trwC

) " tras ) tre 1
- R 7‘ \
i N A
troll
T 1¢
. tRcD 2. tCAS NP tCRP

&l
e

K

N ]

" tawo tWI“
' 4 N
tozc ton
‘o5 &
toeo
toe

: ‘ tozo - oeH
L4 4 A
-
of /
|/
'tCAg'
. tan , toez ‘
trac v { | towo
High-Z**
Dout Dout
_ tCE’ * % : Don’t care

** ltoenS tom

@ HITACHI 16



BBBBBBBBBBBBBBB

eeeeeeeeeeeeeeee

P
o
(a)
%—‘L
™ 3
-
pod
b

High-Z

@HITACHI



HB56A4408B series

2l
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Hidden Refresh Cycle
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Fast Page Mode Read Cycle
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Fast Page Mode Early Write Cycle
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Fast Page Mode Delayed Write Cycle *19
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Fast Page Mode Read-Modily-Write Cycle *19
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torr
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1.

2.

NOTICE : .

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

Information furnished herein by Hitachi, Ltd. has been carefully checked and is believed to be
accurate and relisble. However, no responsibility is assumed by Hitachi, Ltd, for any dsmages 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.

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.
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Semiconductor & integrated Circuits Div.

New Marunouchi Bidg.. 5-1, Marunouchi 1-chome, Chiyods-ku, Tokyo, 100, Japan
Tel: Tokyo (03) 212-1111
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HB56A4408B series

B Revision Record

Data

Content of Modification

Drawnby |Approved by

Jun.03,91

Initial issue .

T.Sugano K.Inoue

Lod (=1

Nov.08,91

Add presence detect pin for PD5 and PD6.

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—155/181/205/246ns

Change of trwp Min.
80/93/105/135ns—+86/98/110/135ns

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

Change of tAwp Min.
50/58/65/80ns—55/63/70/80ns

Change of tprwc Min.
80/91/100/110ns—85/96/106/120ns !

Change of tcpw Min. : ,
§5/63/70/86n3—60/68/75/85ns

Change of Hidden Refresh timing waveform.

T.Sugano K.Inoue

May.22,'92

- Pinout
Pin No.2:DQ0 DQoO
Pin No.3:DQ16 DQ1
Pin No.4:DQ1 DQ2

PinNo.5:DQ17 ™=J» DQ3 s

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

This specilication is based on JEDEC standard for X 40.

- Outline
3.175 *-L - o35 *-L
025 dh 0.26 ’ —_—
Change of Icc7 Max.

700/600/500/450mA —+900/800/750/700mA

T fagomr| Oy
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