¥ v.1IM¥
saniiimEm

HB56G51232CC-x x S Series

524,288-Word X 32-Bit High Density Dynamic RAM Card

@ HITACHI

Rev.1

Dec. 07, 1992

Description

The HB56G51232CC-X XSisa 512K X 32 dynamic RAM Card, mounted 4 pieces of 4Mbit DRAM

(HM51S4800ALTT) sealed in TSOP package.

Anoutline of the HB56G51232CC-X X S is 88-pin two piece connector package.
Therefore, the HB56G51232CC- X X S makes high density and it is possible to expand easily for memory
system. The HB56G51232CC- X XS provides common data inputs and outputs.
Decoupling capacitors are mounted each memory .

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

e Single 5V (% 5% ) supply
¢ High speed

SlRAC cvrerrieiiaaanaa 70ns/80ns (max.)
SlOAC e 27ns (max.)

® Low power dissipation
- Activemode ..... R 2.36W/2.15W {max.)
- Standbymode .......... 47.0mW (max.)

¢ Fast page mode capability
® 1,024refresh cycle/ 128ms (Distributed Refresh)
® 3 variationsof refresh
-/RAS only refresh
-/CAS before /RAS refresh
- Self-refresh
¢ CMOS interface

B Ordering information

Part No. Access time Package
HB56G51232CC-7ALS 70ns 88-pin 2 piece connector type
HB56G51232CC-8ALS 80ns pinep yP

Preliminary : This document contains information on a new product. Specifications and information contained herein are subject to

change without notice.

Copy right ~_. +itach, Ltd
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HB56G51232CC-x xS series

B Pin Assignment Pin Description
: . T Pin Name Description
PinName Pin No. pin No. pin Name A0 to A9 Address input
GNOD 1 O 0 pr oND — Row address AD to A9
DQO 2 d 0 26 018 — Column address AQ to A8
Q! 3 d | e 0Q19 — Refresh address AQ to A9
DQ2 4 o 0 28 0020 WE Write enable
DQ3 S O O 29 Q21 /RASQ , /RAS2 Row address strobe
DQ4 6 8 0O S0 Q22 /CAS0 t0 /CAS3 | Column address strobe
DQS 7
o0 . DD 51 0Q23 DQO to DQ7 '
D O 52 DQ24 DQ9to DQ16 Data input/output
Vee(SV) 9
507 = DD 53 DQ2S DQ18 to 0Q25
D sa NC DQ27 to DQ34
NC 11 d O s NC PD1 to PD8 Presence detect pins
:g 1: 8 0 P GND Vee Power supply
1
v ” D 0O 57 a1 GND Ground
Vee(5V) 1s gt 38 Ad
a4 16 a O s9 AS
NC 17 gOo 50 A7
AB 18 gd 81 A3
a8 10 a O 62 NC
NC 20 s 63 GND B Presence Detect Pinout
NC 21 gd 54 e
/RASO 22 od H NE
CASO 23 gd 86 KcAS2 PinName | pinNo, [ooooo1232CC
CAS) ” D D 67 GND -7ALS | -8ALS
NC 28 0 O 68 ICAS3 PO 71 NC NC
TRAS2 76 0 ] 69 NC PD2 28 Vss Vss
Ve(sV) 37 a O3 70 /WE PD3 72 Vss Vss
P02 28 0 )] 71 PO1 PD4 29 Vss Vss
PD4 29 gQd 12 £03 £D3 Z N NC
v 30 D D 73 GND PD6 30 Vss NC
NC 31 U 74 PDS PD7 75 NC_ | vss
NC 2 G 75 PD7 PDS8 76 vss | vss
NC 33 gUl—z FD8
DQ9 34 gd 77 NC
NC 35 gd 8 Ne
DQ10 36 gd 1 NE
Vee(SV) 37 m]e 80 DQ27
DQ11 38 a O 8 DQ28
0Q12 39 a a 82 0Q23
0Q13 a0 0 a 83 0Q30
0Q14 a1 gl 84 DQ31
0Q15s a2 ol 85 Q32
5Q16 23 O d 86 0Q33
GNO 22 0 a 87 Q34
d 88 GND
—i
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HB56G51232CC-x xS series

B Block Diagram

WE e——244 2va RA » D0 to 03
A0 «—2a3 273 /\NVRB ANVAL
Al e—2a2 2v2 AN\~ =
A2 &——2A1 U0 2Y1 ’\N\,
A3 e—lia4 1v4 AN\ -
A4 e————11a3 173 AN\ AL » 00 to 03
ICAS3 e——11A2 1v2 v
1CAS2 e—1A1 11 FAAN/ S
G1 G2 R4 RO
AS e————2a4  2va B12 E:E/
A6 e—2a3 213 VS 'V/V\\;\\rfm‘
———2a2 2Y2
A8 e——2a1 U1 2Y1 “AAMAL
A9 ———1aa 1v4 D0 to O3
ICAS1 &——{1A3 1vY3 /\M(
ICASO e—{1A2 1Y2 _/W\/_T—
1A1 171 R
I_ Gi G2 R1
= JW\/';/,
7.
/RASO @ RAS2 @ I
DQO0 e—I/)0 /CAS /RAS 0Q18 &—— /00 /CAS /RAS
0Q1 e—Ir01 DQ19 e—IO1
0Q2 e—— /02 0Q20 e——i02
0Q3 e—I03 DO 0Q21 —K03 02
0Q4 e—104 DQ22 e——{u04
0Qs e—{1os 0Q23 e—{LOS
0Q6 e— 1106 DQ24 e—— /06
DQ7 e—I107 DQ2s &——|1O7
/oe; IOE;
72 7
DQ9 e——1/00 /CAS /RAS DQ27 +——]IIO0 /CAS mRAS
0Q10 e—i101 0Q28 &——11O1
DQ11 e—i/02 0Q2§ e— /02
0Q12 &—i03 DI 0Q30 —103 03
0Q13 e—i04 0Q31 e———{i04
DQ14 e——i0S 0Q32 &—i/0S
0Q15 e——i106 0Q31 e—|I/06
0Q16 e—1/O7 0Q34 e——{107
/OE IOE;
;// /2
Vee @ 00 to 03, U0 to U1
= C0toCs
GND e »-00 to 03, U0 to U
(71)PD1 o—— N
Note : 00to 03 : HMS1S4B00ALTT (28)PD2 - - B
) (72) P03 o———
UOtoUl :  SN74AC11244PW {4 poa ia {
COtoC9 :  Chip Capacitor (74)PDS @ — jz
. P P _— -—
ROtoR16: Chip Resistor 8?;‘,8;3 17 e {
{76)PDB e—— I8 +—%p
4
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HB56G51232CC-x xS series

B Physical Outline
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HB56G51232CC-x xS series

B Absolute Maximum Ratings

Parameter Symbol Value Unit
Voltage on nny pin (Input) VIN —1.0to +7.0 v
relative to Vsg (Output) Vour | -1.0to+70 | V
Supply voltage relative to Vgg Vee —-1.0to +7.0 v
Short circuit output current Iout 50 mA
Power dissipation Pt 4 w
Operating lemperature Tope Oto +55 *C
Storage temperature Tseg —40to +85 °C

B Electrical Characteristics

% Recommended DC Operating Conditions (T3 =0to +55°C)

Parameter Symbol Min. Typ. Max. Unit | Note
Vss 0 0 0 v
Supply voltage
Vee 475 5.0 5.25 i 1
Input high /RAS,DQ v 2.4 — 6.25 v \
voltage | Others pin H 3.7 — 5.75
Input low /RAS , DQ v —-1.0 - 0.8 v i
voltage [OQthers pin iL -0.5 — 1.4

Note: 1. All voltage referenced to Vsg

AR LITrA a1



HB56G51232CC- X xS series

%t DC Electrical Characteristics (Ta=0to+55°C, Vcc=5V£5%, Vsg=0V) 4)

11B56G51232CC
Parameter |Symbol -TALS .8ALS Unit Test Condition Note
Min. Max. Min, Max.
Operating ' .
current Ieer - 450 - 410 mA |trc=min. 1,2
TTL inter{ace
/RAS=Vy
- 9 - 9 | ™A l,cAszVeo—0.2V
Standby I Doyt=High-2
current cc2
CMOS interface
- 1 - 1 mA |/RAS/CAS2Vc-0.2V | 5
DoyTt=High-Z
/RAS - only . .
refresh current Iccs - 450 - 410 mA | trc=min. 2
IRAS=Vy
Standby Iccs — 20 - 20 mA [/CASZ Vcc—0.2V 1
current
DoyT=enable
/CAS before
/RAS refresh |Iccs - 450 — 410 mA |tre=min.
current
Page mode .
current Ieer - 450 - 410 mA | tpc=min. 1,3
CMOS interface
Self-refresh | 1oee| - 1 - 1 | mA |/RAS/CASS 0.2V
mode current o=
Dgyr=High-Z
Battery backup Standllyﬁ(?N:,OZ? inlerface
current I Douyr= lgl - 05 p
(Standby with | CCl0] = 2 - 2 mA ?R!ilsi ;ﬁf r:tpc=125ps
CBR refresh) e ICAS=VyL
Input leakage
current I -10 10 —-10 10 #A |OVSVNSTV
Output leakage OVS VoursS 7V
current | 10 | 10 10 - 10 10 | #A | poyp=disable
Output high .
voitage Vou 24 Vee 24 Vce V |Highloyr=-5mA
Qutput low v
Vohjge oL 0 0.4 0 0.4 V | Lowlpyr=4.2mA

Note: 1. Igcdependsonoutput load condition when the device is selected , [cc max. is
specified at the output open condition.
2. Addresscanbe changed once or less while/RAS=Vy;,.
3. Address can 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 inust be on the same level.

5. tRAS=tRAS(min)to 1,S
Input voltage : All pins: Vig2 Ve - 0.2V or V S 0.2V,

AN LI TA ML



HB56G51232CC-x xS series

¥r Capacitance (Ta=25°C, Voc=5V15%)

Parameter Symbol| Typ. | Max_ | Unit | Note
Input capacitance ( Address) Cn - 20 pF 1
Input capacitance (/WE,/CAS) Ci2 - 20 pF 1
Input capacitance (/RAS) Ci3 - 35 pF 1
Output capacitance (DQO to DQ7, DQ9 to DQ16 :

DQ18 to DQ25, DQ27to DQ34) | Cv0 | — | 28 | PF | 1.2

Note : 1. Capacitance measured with Boonton Meter or effective capacitance
measuring method.
2./CAS=V|y todisable Doyr.

% AC Characteristics (Ta=0 to 55°C, Vcc=5V 5%, Vss=0V) 1), 14)
® Read, Write and Refresh Cycle( Common parameters )

$B56G51232CC
Parameter Symbol -TALS -8ALS Unit| Note
Min. Max. Min. Max.

Ramdom read or write cycle time trRC 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 sel-up time tasn 7 - 7 - ns

Row address hold time tRAH 10 - 10 - ns
Column address set-up time tasc 0 - 0 - ns
Column address hold time tcAH 15 - 15 - ns

/RAS to /CAS delay time trco 20 43 20 53 ns 8
/RAS to column address delay time tRAD 15 28 15 33 ns 9
/RAS hold time trsi 27 - 27 - ns

/CAS hold time tesit 70 - 80 - ns

/CAS to /RAS precharge time tcre 15 - 15 - ns
Transition time ( rise and fall) it 3 50 3 50 ns 7
Refresh period LREF - 128 - 128 ms 15

AN A ~1 s



HB56G51232CC- X xS series

¢ Read Cycle

11B56G51232CC
Parameter Symbol -TALS -8ALS Unit| Note
Min. Max. Min. Max.
Access time frem /RAS tRAC - 70 - 80 ns 2,3
Access time from /CAS tcac - 27 - 27 ns | 3,4,13
Access time from address tAA - 42 - 47 ns | 3,5,13
Read command set-up time trcs 7 - 7 - ns
Read command hold time to /CAS trRcH 0 - 0 - ns
Read command hold time to /RAS tRRH 0 - 0 - ns
Column address to /RAS lead time tRAL 42 - 47 - ns
Output buffer turn-off time torr 0 22 0 22 ns 6
® Write Cycle
HB56G51232CC
Parameter Symbol -TALS -8ALS Unit | Note
Min Max. Min. Max.
Write command set-up time twes 0 - 0 - ns 10
Write command hold time twct 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 tpi 22 - 22 - ns 11
e Refresh Cycle
1B56G51232CC
Parameter Symbol -TALS -8ALS Unit| Note
Min. Max. Min. Max.
/CAS set-up time
(/CAS before /RAS refresh cycle) tcsr 17 - 17 - ns
/CAS hold time
(/CAS before /RAS refresh cycle) tcHR 10 - 10 ~ ns
/RAS precharge to /CAS hold time trec 10 - 10 - ns
/CAS precharge time in normal mode tcpN 10 - 10 - ns

/ﬁ\LJI'T'I'\f"UI



HB56G51232CC-x XS series

¢ Fast Page Mode Cycle

. HB56G51232CC
Parameter Symboi -TALS -8ALS Unit | Note
‘ Min. Max. Min. Max.
Fast page mode cycle time _ tpc 45 - 50 - ns
Fast page mode /CAS precharge time tcp 10 - 10 - ns
Fast page mode /RAS pulse width trasc - 100000 - 100000 | ns 12
Access time from /CAS precharge tacp - 47 - 52 ns | 3,13
/RAS hold time (rom /CAS precharge | 47 - 52 - ns
® Self-refresh mode
HB56G51232CC
Parameter Symbol -TALS -8ALS Unit | Note
Min. Max. Min. Max.
/RAS pulse width (self-refresh) trass| 100 - 100 - HS
/RAS precharge time (self-refresh) trRps 130 - 150 - ns
/CAS hold time (sell-refresh) tcis -57 - -57 - ns 16
Notes

1. AC measurements assume ty=>5ns.

2. Assumes that tpcp = tgep (max.) and tpap S trap (max.).If trep or trap is greater than
the maximum recommended value shown in this table, trac exceeds the value shown.

3. Measured with a load circuit equivalent to 2T'TL loads and 100pF.

4.  Assumes that tpep 2 trep (max.), trap = trap (max.).

5. Assumes that tpep S trep (max.), trap = trap (max.).

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

7. Vi (min.) and Vy, (max.) are reference levels for measuring timing of input signals.

Also, transition times are measured betweep Vi and vy,

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

9. Operation with the tgap (max.) limit insures that tgac (max.) can be met, tgap (max.) is specified
as a reference point only, if trap is greater than the specified tgap (max.) limit, then access time
is controiled exclusively by tpa.

10. Early write cycle only (twcg= twes (min.))

11. These parameters are referenced to /CAS leading edge in an early write cycle.

12.  tpasc defines /RAS pulse width in fast page mode cycles.

13.  Access time isdetermined by the longer of tpa or tcac or tace.

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

15. trgrdefinesis 1,024 refresh cycles.

16. Repetitive self-refresh mode without refreshing all memory is not allowed. Once you exit {rom

self-relresh mode, all memory cells need Lo be refreshed before re-entering the sell-refresh mode
again.

=\ LI rA LI



HB56G51232CC-x xS series

B Timing waveform

Read cycle
P tRC R
_ tRAS R
3 4 K
ras N 17 \
tT || tRCD P tRSH 1. tRP R
- : wCsH | Ny tCRP -
P tCAS .
) /
ICAS 2R, N /] \
<« [RAH N
tASC :
| tCAH
P trao | ) tRAL R
2NN I . X % % //
Address Row Column
25 N /
RO 4y <« [tRRH
L tAR R _tRCH
7 7Z A 5
e /%/
 tCAC .
< tAA > tOFF
bout ez £ vaiid
- Output
B tRAC -

% : Don't care

A wgairacon



HB56G51232CC-x xS series

Early Write Cycle

tRAs .
\ 3
/RAS \
X y i
~ tRCO | tRSH . e trP >
tCsH i LCRP

' L tcas
A
tasr
ICAS > %
. fRAH N 7

tRAL

.
”

- o s

’ > | hwe
1 2
e NN _
tDH

High-Z




HB56G51232CC-x xS series

/RAS Only Refresh Cycle

t
P tRAS N
y ¥ N
IRAS N
- J_
P tRP N

s N ] / N

tRPC tCSR tCHR tRPC
> [—————] |« —> < P
/CAS
4 7\

1 Address, Din: Don't care
2 Dout: High-Z

3 : Don‘t care

4 /WE=VIH
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HB56G51232CC-x X Sseries

Fast Page Mode Read Cycle

/RAS

Address

/WE

Dout

P tRASC
P tRHCP
\ /
I N
tt | ], tCSH R P tPC | |, tRSH WP
. tRCD L], tCAS tCAS |, tCAS | | . ]tcre
NN \ /
N A N
tRAD tcP P tRAL
tRAH CAH tCAH §CAH
tASR | ASC_ tASC_ tasC
4 4 4 74
Row Column 1 %@ Column 2 %ﬂ Column N %//
K R K 77
tRCS tRCH | | tRCS tRCH | | tRCS N _tRRH
L tCAC % P N
- tAA - h -
tCLZ
<

A

tRAC

v

% : Don't care

- Valid

Output N

l;.i\ T 217 A /71 11



HB56G51232CC-x xS series

Fast Page Mocde Early Write Cycle

) tRASC R
- L
T
IRAS N \‘
®
o | tCSH - y tPC N PRLEIEN
L g . » - L d 7
_ tRCD ) tCAS | | tCAS s tCRP

tASC

\ 4

Address Column N|

tWC$;
weH Jwer qweH

-+
-3
©

7

WP twp

A
A

Dout

3

High-Z

Din

% : Don't care
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HB56G51232CC-x xS series

Self Refresh Cycle

s _J‘ i ” | : \_
>3 o

OPEN

[ %t |

The low self refresh current is achieved by introducing extremely long internal refresh cycle. Therefore
some care needs to be taken on the refresh. :

1. Please do not use tpass timing, 10 48 S trass = 100 gs. During this period, the device is in
transition state from normal operation mode to self refresh mode. If trass = 100 s, then /RAS
precharge time should use tppg instead of tgp. ,

2. If you use /RAS only refresh or CBR burst refresh mode in normal read/write cycle, 1024 cycles of
distributed CBR refresh with 15.6 us interval should be executed within 16 ms immediately after
exiting from and before entering into the self refresh mode.

3. If you use distributed CBR refresh mode with 15.6 us interval in normal read/write cycle, CBR
refresh should be executed within 15.6 »s immediately after exiting from and before entering into
self refresh mode.

4. Repetilive self refresh mode without refreshing all memory is not allowed. Once you exit from self
relresh mode, all memory cells need to be refreshed before re-entering the self refresh mode again.

: Don't care

/WE, /OE : Don’t care
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HB56G51232CC-x xS 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 Ritachi, Ltd. has been carefully 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 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 life support devices without the written consent of the
appropriate officer of Hitachi's sales company. Buyers of Hitachi's products are requested to notity
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)3212-1111

Telex : J22395,122432, 124491, J26375 (HITACHI)

Fax:03-3214-3158 Cabie : HITACHI TOKYO

For inquiry write to :

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 (Asia), Ltd.

Division Central European Headquarters Northern Europe Headquarters  Unit $12-513. S/F North Tower

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

CA95131, USA. 8013 Haar bei Manchen, Watford, Habour City, Canton Road, Tsim Sha Tsu
Tel : 408-435-8300 West Germany Herts WD17TB, U K. Kowloon, Hong Kong

Telex: 17-1581 (HITACHISNJ)Tel : 089-4614-0 Tel:0923-246488 Tel:3-7219218~9, 7220698~ 3
Twx: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 (HITECG)
Fax:0923-224422
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HBS56G51232CC-x XS series

H Revision Record

Rev. Date Content of Modilication Drawn by Approved by
0 Oct. 30.'92 |Initial issue T.Sugano K.Yamazaki

1 Dec.07.'92 |Change the part name from HB56GS51232CC ._7\//?“0’ /k]"”y"/‘;’

to HB56G51232CC-X XS
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