HB56U232BA/SBA Series

2,097,152-word x 32-bit High Density Dynamic RAM Module
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Description

The HB56U232BA/SBA is a 2M x 32 dynamic RAM module, mounted 4 pieces of 16-Mbit DRAM
(HM5117805) sealed in SOJ package. The HB56U232BA/SBA offers Extended Data Out (EDO) Page
Mode as a high speed access time. An outline of the HB56U232BA/SBA is 72-pin single in-line package.
Therefore, the HB56U232BA/SBA makes high density mounting possible without surface mount
technology. The HB56U232BA/SBA provides common data inputs and outputs. Decoupling capacitors
are mounted on the module board.

Features

¢ 72-pin single in-line package
~— Outline: 107.95 mm (Length) x 25.40 mm (Height) x 5.28 mm (Thickness)
-— Lead pitch: 1.27 mm
¢ Single 5V (£5%) supply
¢ High speed
— Access time: tgp,c = 50/60/70ns (max)
* Low power dissipation
— Active mode: 2.31/2.10/1.89 W (max)
~— Standby mode (TTL): 42 mW (max)
(CMOS): 3.15 mW (max) (L-version)
e EDO page mode capability
* Refresh period
~—— 2048 refresh cycles: 32 ms
128 ms (L-version)
¢ 3 variations of refresh
— RAS-only refresh
~— CAS-before-RAS refresh
—- Hidden refresh
e TTL compatible
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HB56U232BA/SBA Series

Ordering Information

Type No. Access time Package Contact pad
HB56U232BA-5N 50ns 72-pin SIP socket type Gold
HB56U232BA-6N 60 ns

HB56U232BA-7N 70 ns

HB56U232BA-5NL 50 ns

HB56U232BA-6NL 60 ns

HB56U232BA-7NL 70 ns

HB56U232SBA-5N 50 ns 72-pin SIP socket type Solder
HB56U232SBA-6N 60 ns

HB56U232SBA-7N 70 ns

HB56U232SBA-5NL 850 ns

HB56U232SBA-6NL 60 ns

HB56U232SBA-7NL 70 ns

Pin Arrangement

1Pin 36Pin 37Pin 72Pin
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HB56U232BA/SBA Series

Pin No. Pin name Pin No. Pin name Pin No. Pin name Pin No. Pin name
Vs 19 A10 37 NC 55 DQ1M1
2 DQO 20 DQ4 38 NC 56 DQ27
3 DQ16 21 DQ20 39 Vs 57 DQ12
4 DQ1 22 DQs 40 CASO 58 DQ28
5 DQ17 23 DQ21 41 CAS2 59 Ve
6 DQ2 24 DQ6 42 CAS3 60 DQ2g
7 DQ18 25 DQ22 43 CAS1 61 DQ13
8 DQ3 26 DQ7 44 RASO 62 DQ30
9 DQi19 27 DQ23 45 NC 63 DQ14
10 Vee 28 A7 46 NC 64 DQ31
11 NC 29 NC 47 WE 65 DQ15
12 A0 30 Vee 48 NC 66 NC
13 Al 31 A8 49 DQ8s 67 PD1
14 A2 32 A9 50 DQ24 68 PD2
15 A3 33 NC 51 DQ9 69 PD3
16 Ad 34 RAS2 52 DQ25 70 PD4
17 A5 35 NC 53 DQ10 71 NC
18 A6 36 NC 54 DQ26 72 Vs

Pin Description

Pin name Function

AOto A10 Address inputs:

* Row address: A0 to A10

¢ Column address: A0 to A9
* Refresh address: A0to A10
DQO to DQ31 Data-in/Data-out
CASOD to CAS3 Column address strobe
RASOD, RAS2 Row address strobe
WE Read/Write enable
Ve Power supply
Vo Ground
PD1 to PD4 Presence detect pin
NC No connection
3
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HBS6U232BA/SBA Series

Presence Detect Pin Arrangement

Function

Pin No. Pin name 50 ns 60 ns 70 ns
67 PD1 NC NC NC
68 PD2 NG NC NC
69 PD3 Vss NC Vee
70 PD4 Vss NC NC

4
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HB56U232BA/SBA Series

Block Diagram
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HB56U232BA/SBA Series

Absolute Maximum Ratings

Parameter Symbol Value Unit
Voltage on any pin relative to Vg V, —1.0t0 4+7.0 Vv
Supply voltage relative to Vg Vee -1.0t0 +7.0 \'
Short circuit output current lout 50 mA
Power dissipation Pt 4 w
Operating temperature Topr 0to+70 °C
Storage temperature Tstg -55to +125 °C
Recommended DC Operating Conditions (Ta = 0 to 70°C)
Parameter Symbol Min Typ Max Unit Note
Supply voltage Vg 0 0 0 \'%

Ve 4.75 5.0 5.25 Vv 1
Input high voltage Vi 2.4 —_ 5.5 \'4 1
Input low voltage V, -1.0 —_ 0.8 \' 1
Note: 1. All voltage referred to V.
6
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HB56U232BA/SBA Series

DC Characteristics (Ta =010 70°C, V. =5V +5%, Vi, =0 V)

50 ns 60 ns 70 ns
Parameter Symbol Min Max Min Max Min Max Unit Test conditions Notes
Operating current lees — 440 — 400 — 360 mMA tg.=min 1,2
Standby current lece — 8 — 8 — 8 mA  TTL interface,
RAS, CAS =V,,
Dout = High-Z
— 4 — 4 — 4 mA  CMOS interface,
RAS, CAS 2V, -0.2V,
Dout = High-Z
Standby current lec2 -~ 06 — 06 — 06 mA CMOSinterface,
(L-version) RAS, CAS 2V, —0.2 YV,
Dout = High-Z
RAS-only refresh lecs — 440 — 400 — 360 mA t,.=min 2
current
Standby current beos — 20 — 20 — 20 mA RAS=V,,CAS=V, 1
Dout = enable
CAS-before-RAS lece — 440 — 400 — 360 mA ty,.=min
refresh current
EDO page mode lees — 400 — 360 — 340 MA tge=min 1,3
current
Battery backup current |.¢,, — 2 — 2 - 2 mA  CMQOS interface, 4
(Standby with CBR Dout = High-Z,
refresh) (L-version) CBR refresh:
the = 62.5 s,
toas < 0.3 uS
Input leakage current |, =10 10 —-10 10 -10 10 pA 0V<Vins55V
Output leakage current |, -10 10 -10 10 -10 10 pA oV<Voutss5VY,
Dout = disable
Output high voltage ~ V,, 24 Vo 24 Ve 24 Vo V High lout =—2 mA
OQutput low voltage Voo 0 04 O 04 O 04 V Low lout =2 mA

Notes: 1.

output open condition.

2,
3.
4,

Address can be changed once or less while RAS = V,,
Address can be changed once or less while CAS =V,
CAS=L(<0.2V)while RAS =L (<0.2V).

HITACHI
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HB56U232BA/SBA Series

Capacitance (Ta=25°C, V=5V £ 5%)

Parameter Symbol Typ Max Unit Notes
Input capacitance (Address) C, — 40 pF 1
Eput capacitance (WE) C. — 48 pF 1
Input capacitance (RAS) C, — 29 pF 1
Input capacitance (CAS) C. — 22 pF 1

/O capacitance (DQ) Cpo — 22 pF 1,2

Notes: 1. Capacitance measured with Boonton Meter or effective capacitance measuring method.
2. CAS =V, to disable Dout.
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HBS6U232BA/SBA Series

AC Characteristics (Ta =010 70°C, V. =5V £5%, V= Q0 V) *!, #2 I8

Test Conditions

e Inputrise and fall times: 2 ns

e Inputlevel: 0V, 3.0V

¢ Input timing reference levels: 0.8 V,2.4V

¢ Output timing reference levels: 0.8 V, 2.0V

s Output load: 1 TTL gate + C;, (100 pF) (Including scope and jig)

Read, Write, and Refresh Cycles (Common parameters)

50 ns 60 ns 70 ns
Parameter Symbol Min Max Min Max Min Max Unit Notes
Random read or write cycle tg. 84 — 104 — 124 —_ ns
time
RAS precharge time toe 30 —_ 40 — 50 — ns
CAS precharge time tep 7 — 10 —_ 13 — ns
RAS pulse width tras 50 10000 60 10000 70 10000 ns
CAS pulse width tes 7 10000 10 10000 13 10000 ns
Row address setup time tasn 0 — 0 — 0 - ns
Row address hold time tras 7 — 10 — 10 — ns
Column address setup time  t,; 0 — 0 — 0 - ns
Column address hold time  t.,.., 7 —_ 10 — 13 — ns
RAS to CAS delay time trco 11 37 14 45 14 52 ns 3
RAS to column address thao 9 25 12 30 12 35 ns 4
delay time
RAS hold time tre 10 — 13 —_ 13 — ns
CAS hold time tesn 35 — 40 — 45 —_ ns
CAS to RAS precharge time teq, 5 —_ 5 — 5 — ns
CAS delay time from Din toze 0 — ) —_ 0 — ns
Transition time (rise and fall) t, 2 50 2 50 2 50 ns 5
Refresh period trer — 32 — 32 - 32 ms
(2,048 cycles)
Refresh period trer — 128 — 128 — 128 ms
(2,048 cycles) (L-version)
9
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HB56U232BA/SBA Series
Read Cycle
50 ns 60 ns 70 ns

Parameter Symbol Min Max Min Max Min Max Unit Notes
Access time from RAS trac — 50 — 60 — 70 ns 6,7
Access time from CAS toac — 13 — 15 — 18 ns 7,8,15
Access time from address tan — 25 — 30 — 35 ns 7,9,15
Read command setup time g 0 —_ 0 — 0] — ns

Read command hold time to  tg, 0 — 0 — 0 — ns 10
CAS

Read command hold time tacr 50 — 60 — 70 — ns

from RAS

Read command hold time to 1, 5 — 5 — 5 — ns 10
RAS

Column address to RAS tra 25 —_ 30 — 35 —_ ns

lead time

Column address to CAS tea 15 — 18 — 23 — ns

lead time

CAS to output in low-Z tas 0 — 0 — 0 — ns

Output data hold time to, — 3 — — ns 19
Output buffer turn-off time ~ t — 13 — 15 — 15 ns 11,19
CAS to Din delay time teon 13 — 15 — 18 - ns

Output data hold time from  tg 3 — 3 —_ 3 - ns 19
RAS

Output buffer turn-off time to  t., — 13 - 15 — 15 ns 19
RAS

Output buffer turn-off to WE  t,, — 13 — 15 — 15 ns

WE to Din delay time twen 13 — 15 — 18 — ns

RAS to Din delay time tron 13 — 15 — 18 — ns

RAS to next CAS delay time taep 50 — 60 — 70 — ns

Write Cycle

50 ns 60 ns 70 ns

Parameter Symbol Min Max Min Max Min Max Unit Notes
Write command setup time 1. 0 — (¢} — 0 — ns 12
7Write command hold time twen 7 — 10 — 13 — ns

Write command pulse width  t, 7 — 10 — 10 — ns

Data-in setup time tos 0 — 0 — 0 — ns 13
Data-in hold time ton 7 — 10 — 13 — ns 13

10
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HB56U232BA/SBA Series

Refresh Cycle

50 ns 60 ns 70 ns
Parameter Symbo!l Min Max Min Max Min Max Unit Notes
CAS setup time tosr 5 —_ 5 —_ 5 —_ ns
(CBR refresh cycle)
CAS hold time tewn 7 — 10 - 10 — ns
(CBR refresh cycle)
WE setup time twre 0 — 0 — 0 — ns
(CBR refresh cycle)
WE hold time twry 7 — 10 — 10 — ns
(CBR refresh cycle)
RAS precharge to CAS hold t. 5 — 5 — 5 — ns
time
EDO Page Mode Cycle

50 ns 60 ns 70 ns
Parameter Symbol Min Max Min Max  Min Max  Unit Notes
EDO page mode cycle time  t,.¢ 20 — 25 —_ 30 -— ns 16
EDO page mode RAS pulse tg,qp — 100000 — 100000 — 100000 ns 14
width
Access time from CAS tera — 28 —_ 35 — 40 ns 7,15
precharge
RAS hold time from CAS tepan 28 — 35 — 40 — ns
precharge
Output data hold time from  tg, 3 - 3 — 3 - ns 7,15
CAS low
Read command hold time tacue 28 — 35 — 40 — ns
from CAS precharge

11
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HB56U232BA/SBA Series

Notes: 1. AC measurements assumet, = 2 ns.

2. An initial pause of 200 us is required after power up followed by a minimum of eight initialization
cycles (any combination of cycles containing RAS-only refresh cycle or CAS-before-RAS

refresh). If the internal refresh counter is used, a minimum of eight CAS-before-RAS refresh
cycles are required.

3. Operation with the tge, (Max) limit insures that te,. (max) can be met, to., (max) is specified as a
reference point only; if te, = toe, (Max) + t,, (Max) - ., (Max), then access time is controlled
exclusively by t.,..

4. Operation with the t,,;, (max) limit insures that t,. (max) can be met, t.,, (max) is specified as a

reference point only; if t.,, is greater than the specified t,,, (max) limit, then access time is
controlled exclusively by t,,.

5. V, (min) and V, (max) are reference levels for measuring timing of input signals. Also, transition
times are measured between V,, (min) and V,_ (max).

6. Assumes that tpey < the, (Max) and tasg < th,p (Max). I Lo, or te,, is greater than the maximum
recommended value shown in this table, t.,, exceeds the value shown.

7. Measured with a load circuit equivalent to 1 TTL loads and 100 pF.
8. Assumes that tpoy 2 tae, (Max) and tagy + teae (Max) = to,p + t,, (Max).
9. Assumes that tp,, 2 th,g (Max) and teey + teae (Max) < to,p + o, (Max).
10. Either t,, or t4,, must be satisfied for a read cycles.

11. torr (Max) defines the time at which the outputs achieve the open circuit condition and are not
referred to output voltage levels.

12. Early write cycle only (tycs 2 tyes (MiN)).

13. These parameters are referred to CAS leading edge in early write cycles.
14. 1, defines RAS pulse width in EDO page mode cycles.

15. Access time is determined by the longest among t,,, tea and tep,.

16.1,5c (Min) can be achieved during a series of EDO page mode write cycles or EDO page mode
read cycles.

17. When output buffers are enabled once, sustain the low impedance state until valid data is
obtained. When output buffer is turned on and off within a very short time, generally it causes
large V. / Vg line noise, which causes to degrade V,, min./ V, max level.

18. All the V. and V¢ pins shalil be supplied with the same voltages.

19. Data output turns off and becomes high impedance from later rising edge of RAS and CAS.
Hold time and turn off time are specified by the timing specifications of later rising edge of RAS
and CAS between t,, and t,,,, and between t,., and t,.

20.XXX: HorL (H:V,, (min) < V,, £ V,, (max), L: V,_ (min) < V,, <V, (max))
i Invalid Dout

When the address, clock and input pins are not described on timing waveforms, their pins must
be applied V,, or V.

12
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HBS6U232BA/SBA Series

Timing Waveforms**°

Read Cycle
» trc -
trRas »l le tRP
Y /N
RAS N / N\
N 7
» tcsH «_ CRP .-
- thep 4, tRsH -
tnl e «  lCAS
N /
CAS N /|
|\
«tBAD | tRaL .
« tcaL
tasr tASC | tcAH
traH >
i
/
Address Row Column
N
({RRH_
» tRCHR
tRCS|e o - tRCH
. / \'
WE &
twep
tozg tcop ™
<« 'RDD -
o QOO XX
tcac
- > - torr |
BL! > - toH e
<« IRAC _torr |
torz _ loHm o
tWEZ |4
4 N
Dout X Dout }——-
7
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HB56U232BA/SBA Series
Early Write Cycle
- tras | L tRP
N
RAS N\ \
N 7
tcsH ._ICRP -
tReb 1, tRsH
o tcas
— \ 'Y
CAS \
N |
tRAH tasc| |tcaH

Address ><

Row Column

twp

twes tweH

tps tpH

™=

High-Z*

Dout

* twes = twes (min)
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HB56U232BA/SBA Series

RAS-Only Refresh Cycle
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HB5S6U232BA/SBA Series

CAS-Before-RAS Refresh Cycle

RAS

CAS

Address

Dout

Bl tHC -
trp - tRAs - trp
l—'ﬁx N
“/ N \*
tRpc tcsm tcHR tRPCc  tchp
| |—P | -—p - ~=}-
o A ) A N
7[
«—{iCP | dwepl | twap tecp

tOFR
LOF
OFF
A High-Z
7
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HBS6U232BA/SBA Series
Hidden Refresh Cycle
» tRc - RC ole tRc
» tRAS o [« 1RP 'Rag| |1RR) | tRAS 1|, tRP
RAS \ /N \ / N\
N 7 N 7
tt
- <IBSH, toHr | |, | teRrP,
tRCD
— N /
TAS \ /
N 7
<«1RAD | ItRAL
tasg ['RAH  tasgl | tca
4 ]
Address Row Column X
N_ /
twRH < ™tRAH
DAL
tRCS 'RAH| | twRp ™ "’f‘ﬁ < WRH 'RCH
- -] - Lot il
. 7 RS Y X
WE N
twED
JIpozc P
B CDD
|| [tRoD
High-Z - ;
Din \
+ICAC |
laa twez
. mac N Blelid
tcLz ton

4 N
Dout g%{( Dout 7§—_
torFr

toHR
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HBS6U232BA/SBA Series

EDO Page Mode Read Cycle
t 'rp
RNCD \
FAS trasp HPC i
tr tesn - thpe : tHpc tcPRH tcrp
B 1
cP C ) CP,| then
. r
t 1 t ]
CAS L. tcas N cas \tcas \.lcas ||/
tRCHR 5 tRCHC N
tres trcH "RCS| RRH
S| N —{then
e RN ’
tRaL
1ASR fe] [[RAH tf‘zcl-:—’ltcm-' { fasc| [toan tasg ._qtc”' tasc.,| LJicAH twep
Address XXX Row m Column 1 Column Column 3| Mcmmn4 ><
teal teaL tcaL | tear
1
tRDD
tpzc| tcop
Din N High-Z /
4 N
tcpa tc tepa :OFFI
tan PA OHR
.EAQ tan taa
: fcac
AA tWEZ icac tcac
i s T torr
RAC
IDQH.__ bon ton
Dout ‘ﬁ Dout 1 H Dout 2 @ Dout 3 @ Dout 4 —
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HB56U232BA/SBA Series

EDO Page Mode Early Write Cycle

tRasP L tmp

_ y

RAS N

N 7
tr
tcsH tHpc tRsH
trco tcas tcp tcas tcp tcas | tCRP
\ / R SN
CAS N/ N \
N/

High-Z*

Dout

* twes Z twes (min)
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HB56U232BA/SBA Series

Physical Outline

Front side
107.95
4.25
101.19
N 3.98
2. 3175 , .

0.125 § IS 1 olg
R1.57 ™\ Component area ; i
R0.062 % A«A N

6.35 / =13
0.25 fTY{TYTTITE A ||nllllmllul||||||||||1|ul|||| 7 2°
£
£
2.03 1.27 typ.
o.gs 5.05 e ‘g gg 3
' ) ailo
6.35 44.45 44.45
0.25 1.75 175

mm.
Unit: inch

5.28 max
0.208

-

3.17 min
0.125

+0.10
1.27 508

+0.004
0.05 _ 003

Back side
Deteil A
O\

2.54 min 0.25 max
0.10 0.01
1.04+0.03

0.041 + 0.001
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