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Description
The HB56G136CC isa 1M X 36 dynamic RAM Card, mounted 8 pieces of {Mbit DRAM
(HM514900LTT) sealed in TSOP package.
An outline of the HB56G136CC is 88-pin two piece connector package.
Therefore, the HB56G136CC makes high density and it is possible to expand easily for memory system
The HB56G136CC provides common data inputs and outputs.
Decoupling capacitors are mounted each memory.

B Feature
& 88.pin two piece connector package
- Leadpitch ............. 1.0mm

¢ Single 5V (t 5%)supply
¢ High speed

CLRAC - 70ns/80ns (max.)
SlOAC e 27ns (max.)

¢ Low power dissipation
- Activemode ...... .. ... 2.47TW/2.26W (max.)
- Standby mode . .... ... .. 90.0mW (max.)

® Fast page inode capability
® 1,024refresh cycle/ 128ms (Distributed Refresh)
® 2 variations of refresh
-/RAS only refresh
- /CAS before /RAS refresh
¢ CMOSinterface

B Ordering information

Part No. Access time Package
HB56G136CC-7L 70ns
[1B56G136CC-8L 80ns

88-pin 2 piece connector type

Preliminary - This document contains information on a new product Specifications and information contained herein are subject to
change without notice
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HB56G136CC series

B Pin Assignment

Pin Name Pin No.
GNO 1
DQo 2
oQ1 3
0Q2 4
0Q3 H
DQa 6
DQS 7
DQ6 8

Vee(SV) 9
0Q’ 10
NC 11
DQ8 12
AQ 13
A2 14
vee(sv) 15
Ad 16
NC 17
A6 18
A8 19
NC 20
NC 21
/RASO 22
/CASO 23
/CAS1 24
NC 25
/RAS2 26
Vee(Sv) 27
PD2 28
PD4 29
PD6 30
NC 31
NC 32
0Q17 33
DQ9 34
NC 35
0Q10 36
Vee(SV) 37
oQt 38
DQ12 39
DQ13 40
DQt4 al
DQ15 42
0Q16 43
GND 44

-

B Pin Description

Pin Name Description
AQ to A9 Address input
— Row address Al to A9
— Column address AC to AB
— Refresh address AC to A9
/WE Write enabie
/RASO to /RAS3 | Row address strobe
/CASQ to /CASI | Column address strobe
0Q0to 0Q35 Data input/output
PD1to PDB Presence detect pins
Ve Power supply
GNO Ground

M DPresence Detect Pinout

HBS6G136CC
Pin Name Pin No.

-7L -8L
PD1 71 NC NC
PD2 28 Vss Vss
PD3 72 Vss Vs
PD4 29 Vss Vss
PDS 74 Vss Vss
PD6& 30 Vss NC
PD7 75 NC Vss
PDB 76 NC NC

g00goocaooooaaoioooaoooocaaaoocoonaoaocoooocooaao

Pin No Pin Name
45 GND
46 DQ'8
47 DQ19
48 DQ20
49 0Q21
50 0Qu2
51 0Q23
52 DQ24
53 0Q2s
54 0Q26
S§ NC
56 GND
57 Al
58 Al
59 AS
60 A7
61 A9
62 NC
63 GND
64 NC
65 /RAS1
66 ICAS2
67 GND
68 /CAS3
69 /RAS3
70 AWE
71 PO
72 PD3
73 GND
74 POS
75 PO7
76 PO8
77 NC
78 NC
79 DQ3s
80 0Q27
81 0Q28
B2 0Q29
83 0Q30
84 0Q3!
85 DQ32
86 0Q33
87 DQ34
88 GND

-l O0000000000000000000000000000000000000000000
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B Block Diagram

MWE e———]2a4 2va —AANA A6 » DOto D7
A0 e—2a) 2v3 ANNAL e
Al e———12A2 2v2 AN\ AR N
A2 e—2A1 U0 2vi AN\ AE—
Al e——1A4 1va AN\
A4 o 1A3 1v3 ANNAL » D0 to 07
1CAs3 e—11a2 172 AW,
ICAS2 e——] 141 1 FAAN 2
Gl G2 5
R4 RO
0 AW
AS e——2as Y4 812 7.
A6 e————13a3 23 ANAL /\N\/ma
A7 e—2a2 272 ——" W\
A8 e———oa1 U1 2Y1 AN E
A9 e—1a4 1v4] ANVAL » 0010 D7
1CAS) @———1A3 1v3 AN
1CAS0 e——11a2 1v2 FAN—F
—{1a1 171 R2 3
G1 G2 a1
H N/\/\/;]
) 7
RAS1 @ RAS) e
IRASO @ RAS2 @ l
0Q0 e——1v00 /cas mRAS |—{1r00 icas mas DQ18 &——— /00 /CAS /RAS |—1/00 ICAS /RAS
DQl &——1O1 11O 1 0Q19 &——itO! =101
0Q2 «—w02 —1/02 0Q20 &——102 102
0Q3 +——¥03 DO —{1103 D4 DQ21 &——{103 02 —{1/03 D06
0Qa s—{voa —{ 1104 0Q22 +—|1104 11104
Qs e—J1os —11/0$ 0Q23 e— 105 1105
DQ6 &———1/06 — 1706 0Q24 e—— /06 —1/06
0Q7 e—107 —1/07 0Q25 &——107 11107
0Q8 e——{108 — 1108 DQ26 e——{108 ——{ 1108
108 Jlo] 3 I0E I0€
7 ;/ ;/Z ;//
0Q9 e——II00 /CAS MAS |—]1O0 /CAS /RAS 0Q27 ®——I00 /CAS /RAS |00 /CAS /RAS
DQi0 —|1o1 —1101 0Q28 e—O1 —1 1101
pQl e— o2 02 0Q29 e—|i102 102
DQ12 —W03 O {103 DS 0Q30 —i03 03 11103 07
DQi3 e—1oa o4 0Q31 +—I1oa —1/04
DQi14 e——i/05 —110$ 0Q32 —I10s 1105
0Qts e—I06 —{ 1106 0Q33 e—{I106 —1/06
0Q16 +—]107 — o7 0Q3a —107 o7
0Q17 —Jio8 —J 08 0Q35s e—108 —11/08
IOE; Jlo] /oeg /05;7
/A ;;L/ /4 v
(744 L $»-00t0 07, U0to U1
==C0t0 (9
GNO e— T . Dp01007.U0to U
(71)PD1 o—a N
Note: DOtoD7 : HMS14900LTT (28) PD2? ¢———e 12
. (72)PD) &—— 1]
UOtoU) :  SN74ACIHI288PW S "
C0toC9 : Chip Capacitor (73)PDS @———a JS
) (30)PD6 e—— J6
ROtOR16: Chip Reststor (75)PD7 o— o 17
(76)PDB o——— I8
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HB56G136CC series

B Physical Outline
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HB56G136CC series

B Absolute Maximum Ratings

Parameter Symbol Value Unit
(Input) VIN —10to +7.0 Vv
Voltage on any pin
relative to Vss ( Qutput ) Vour | -1.0to +7.0 \%
Supply voltage relative to Vgg Vce -10t0 +7.0 \'%
Short circuit output current lnut 50 mA
Power dissipation Pr 4 w
Operating temperature Topr 0to +50 °C
Storage temperature Tyg —40to +85 °C

B Electrical Characteristics

% Recommended DC Operating Conditions (Ta=0to +50°C)

Parameter Symbel Min. Typ. Max. Unit | Note
Vss 0 0 0 \
Supply voltage
Vee 4.75 5.0 5.25 \ 1
Input high /RAS , DQ 2.4 - 6.25
voftage Others pin Vin 37 - 575 v 1
Input low /RAS, DQ v -1.0 — 0.8 v |
voltage | Qthers pin L -0.5 — 1.4

Note: 1. All voltage referenced to Vgg
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HBS56G136CC series

vt DC Electrical Characteristics (Ta=0to+50°C, Vgc=56V15%, Vsg=0V) 4)

11356G136CC
Parameter [Symbo! 7L 8L Unit Test Condition Note
Min. Max. Min. Max.
Operating I 47 430 A ltee=mi 12
current ccl - 0 - m RC = min. :
TTL interface
mA /RAS= VIH
- 17 - 17 /CASZ Voo -02V
Standby I Doyt =1ligh-2
current cc2
CMOS interface
- 2 - 2 mA |/RAS/CAS2 V¢cc-02V 5
Doyr=High-Z
/RAS - only .
refresh current lecs - 470 - 430 mA | tgc=min. 2
tRe= 1254A
tras= 1A
Battery backup Icca - 3 - 3 mA | /WE Adress, Din 5
current
=VinoViL
Doyt =High-Z
/RAS=Vy
Standb
anchy Iccs - 42 - 42 mA [/CAS=Vy, 1
current
Doyt =enable
/CAS before
/RAS refresh | Iccs - 470 - 430 mA |trc=min.
current
Page mode .
current Iccr - 470 - 430 mA | tpc=min. 1,3
Input leakage
current Iu -10 10 -10 10 uh JOVS VNS TV
Output leakage 0Vs Vours7V
I - - ouT
current Lo 10 10 10 10 uh Doyt =disable
Output high .
voltage Vou| 2.4 Vee 2.4 Vee V | Highloyr= ~5mA
Output low
soltnge Vo| o 0.4 0 04 | V |Lowlgyr=4.2mA

Note: 1. Igcdependsonoutpul load condition when the device is selected , [cc max. is
specified at the oulput open condition.
2. Address can be changed once or less while/RAS= V).
3. Addresscan be changed once or less while /CAS= V.
4. The supply voltage with all VCC pins must be on the same level.
The supply voltage with all VSS pins must be on the same level.

5 tRaS=tRASMInIto 1,8
Input voltage : All pins: V32 Vee - 0.2Vor Vi 0.2V,

@ HITACHI



HB56G136CC series

% Capacitance (Ta=25°C, Voc =5V 15%)

Parameter Symbol| Typ. | Max. | Unit | Note
Input capacitance ( Address) Cn - 20 plF 1
Input capacitance (/WE  /CAS) Cig - 20 plF 1
Input capacitance (/RAS) Cia - 35 pF 1
Output capacitance (DQO to DQ35) Cio - 35 pF | 1,2
Note : 1. Capacitance measured with Boonton Meter or effective capacitance
measuring method.
2 . /CAS =V to disable Doyr.
% AC Characteristics ( Ta=0to 50°C, Vcc=5V15%, Vss=0V) 1), 14)
® Read, Write and Refresh Cycle( Common parameters)
HB56G136CC
Parameter Symbol 7L 8L Unit | Note
Min Max. Min. Max.
Ramdom read or write cycle time tre 130 - 150 - ns
/RAS precharge time trp 50 - 60 - ns
/RAS pulse width tRAS 70 10000 80 10000 ns
/CAS pulse width tcas 20 10000 20 10000 ns
Row address set-up time tASR 7 - 7 - ns
Row address hold time tRAH 10 - 10 - ns
Column address set-up time tasc 0 - 0 - ns
Column address hold time LCAH 15 - 15 - ns
/RAS to /CAS delay time trep 20 43 20 53 ns 8
/RAS to column address delay time tRAD 15 28 15 33 ns 9
/RAS hold time tRSH 27 - 27 - ns
/CAS hold time LcsH 70 - 80 - ns
/CAS to /RAS precharge time tcnp 22 - 22 - ns
Transition time ( rise and fall) tr 3 50 3 50 ns 7
Refresh period tREF - 128 - 128 ms 15
@ HITACHI ,
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¢ Read Cycle

1HB56G136CC
Parameter Symbol 7L -8L Unit| Note
Min. Max. Min Max.
Access time from /RAS tRAC - 70 - 80 ns 2.3
Access time from /CAS tcac - 27 - 27 ns | 3.4,13
Access time [rom address tAA - 42 - 47 ns | 3.5.13
Read command set-up tiine trcs 7 - 7 - ns
Read command hold time to /CAS trcu 0 - 0 - ns
Read command hold time Lo /RAS tRRH 0 - 0 - ns
Column address to /RAS lead time tRAL 42 - 47 - ns
Output buffer turn-off time LOFF 0 22 0 22 ns d
® Write Cycle
11856G136CC
Parameter Symbol 7L -8L Unit|{ Note
Min. Max. Min. Max
Write command set-up time twes 0 - 0 - ns 10
Write command hold time tweii 15 - 15 - ns
Write command pulse width twp 10 - 10 - ns
Data-in set-up time tps 0 - 0 - ns 11
Data-in hold time lou 22 - 22 - ns 11
® Refresh Cycle
11B56G136CC
Parameter Symbol 7L -8L Unit | Nate
Min. Max. Min. Max
/CAS set-up time
(/CAS before /RAS refresh cycle) tesn 17 - 17 - ns
/CAS hold time § 10 _ 10 ns
(/CAS before /RAS refresh cycle) CHR - ’ .
/RAS precharge to /CAS hold time trpc 10 - 10 - ns
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HB56G136CC series

e Fast Page Mode Cycle

HB56G136CC
Parameter Symbol L 8L Unit | Note
Min. Max. Min. Max.

Fast page mode cycie time ipc 50 - 55 - ns
FFast page mode /CAS precharge time tcp 15 - 15 - ns
Fast page mode /RAS pulse width trasc - 100000 - 100000 | ns 12
Access time from /CAS precharge tace - 47 - 52 ns 3.13
/RAS hold time from /CAS precharge truce 47 - 52 - ns

Notes

» N ow

10.
11.
12.
13.
14,

15.

AC measurements assume t7=5ns.

Assumes that tgcp = tren (max.) and tpap S tpap (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 tacp & trep (max.), trap = tgrap (max.).
Assumes that trcp S trcp (max.), trap € trap (max.).

torr (max.) defines the time at which the output achieves the open circuit condition and
is not referenced to output voltage levels.

Vin (min) and Vi, (max) are reference levels [or measuring timing of input signals.
Also, transition times are measured between Vi and Vy,.

Operation with the tpep (max.) limit insures that trac (max.) can be met, tgcp (max.) is specified
as a reference point only, il tpcp is greater than the specified tgcp (max.) limit, then access time
is controlled exclusively by tcac.

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

Early write cycle only (twcs= tweg (min.))

These parameters are referenced to /CAS leading edge in an early write cycle.
trasc defines /RAS pulse width in fast page mode cycles.

Access time is determined by the longer of tap or tcac or tace.

Aninitial pause of 100.s is required alter power up followed by a minimum of eight initialization
cycles (/RAS clock such as /RAS-only refresh).

trerdefines is 1,024 relresh cycles.

@ HITACHI .
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B Timing waveform

Read cycle
. tRC >
“ tRAS >
— i N
/RAS X( 72 \‘—
a || {RCD tRSH | e tRP >
< s | - : i >
N « tCAS >
\ 4
tASR .
/CAS »  pean X( 72 \,
c tASC
- | tcaH
< tRAD »le i tRAL >
T c i %% 7
Address %ﬂdﬁ%@( Column] //%%% ///// 7
mes| | <»|tRRH
J tAR - . :méu .
Z 7 | “'///
WE / / /////////%
tCAC
< N tAA : «— 2,
—
. tcLz 4 valid
ou - Output
B tRAC >

% : Don’t care
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Early Write Cycle
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Fast Page Mode Read Cycle

/RAS

ICAS

Address

Dout

P tRASC R
P tRHCP N
\ /
R 7 X
T | ] tCSH N . tPC P tRSH | | tre
» - - Ll - » - L
R A tCRP
< tRCD >l tCAS > tCAS < tCAS | C
N 1 N \
7 K
P P tRAL
ECAH ECAH ECAH
tASR | tASC tASC
%{[ | %@ﬁ ///
umn i Column 2 Column N
K X /,4 7
tRCS tRCH | | tRCS tRCH | | tRCS . _tRRH
7/ 7 ?[ 7 %i K 7?( 3 /
_tCAC _tCAC f _tCAC
. A PR LY Ao
tCLZ
Lid

I 3

tRAC

\ 4

: Don't care
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Output N
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HB56G 136CC series

Fast Page Mode Early Write Cycle

P tRASC .
Y

/RAS N \

K /
tT tCSH tP tRSH tRP
Bdma 2 —> < S > |* > [—>
tRCD A A tCca tCRP
< C PRI | o tCAS CAS | ¢
X
ICAS N N \

tRAD wp |
tRAH AH AH CAH
|—> 42K, § > B
tASR tASC tasC tasc,
4 4 N - N 7
Address Row Column 1 Column 2 ColumnN /
K K A N A 7
twes tWCS WCS
AWCH CWCH TWCH
L] lewe o | e ] we

Dout

High-Z

Din

% : Don't care
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NOTICE :

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

2. Information turnished herein by Hitachi, Ltd. has been carefully checked and 1s believed to be
accurate and relisbie. 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 result 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 hife 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 Bldg., 5-1, Marunouchi 1-chome, Chiyoda-ku, Tokyo, 100, Japan
Tel: Tokyo (03) 3212-11 11

Telex:J22395, 22432, 124491, J2637S (HITACHY)

Fax:03-3214-3158 Cable : HITACHI TOKYO

For inquiry write to :

SANJOSE MUNCHEN LONDON HONG KONG

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

Owvision Central European Headquarters Northern Europe Headquarters  Unit §12-513, S/F North Tower
22100'Toole Ave ,San Jose Hans-Pinsel-Stralle 10A, 21, Upton Road, World Finance Centre

CA9S131,USA 8013 Haar bei Munchen, Watford, Habour City, Canton Road, Tsim Sha Tsu
Tel . 40B-435-8300 West Germany Herts WD17TB, U XK. Kowloon, Hong Kong

Telex : 171581 (HITACHISNJ)Tel : 089-4614-0 Tel: 0923-246488 Tel:3-7219218~9,7220698~9

Twx 1 910-338-2103 Telex: 5.22593 (hitc d) Telecom Gold : 265871 MONREF GTelex : 40815 (HITEC HX)

Fax : 408-435-2748 Fax:089-463068 ATTN 76 (HECO10)

Telex : 936293 (HITEC G)
Fax:0923-224422
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