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HITACHI/ LOGIC/ARRAYS/MEM 53E D BN 4uy9e203 0019141 009
HB56D232BS/SBS Series
T-%623 -1
2,097,152-Word x 32-Bit High Density Dynamic RAM Module
H DESCRIPTION B PIN OUT
The HB56D232BS/SBS is a 2M x 32 dynamic RAM mod-
ule, mounted 16 pieces of 4 Mbit DRAM (HM514400AJ)
sealed in SOJ package. An outline of the HB56D232BS/
SBS is the 72-pin single in-line package. Therefore, the
HB56D232BS/SBS makes high density mounting possible
without surface mount technology. The HB56D232BS/SBS
provides common data inputs and outputs. Decoupling ca-
pacitors are mounted beneath each SOJ. 1pin . 36pin  37pin 72 pin
B FEATURES ek
’ 72-pi£\e§:‘ngl?clr:1-line Packege 1.27mm Pin Pin Pin Pin Pin Pin Pin Pin
« Single 5V (£5%) Supply No. | Name | No. | Name | No. | Name | No. | Name
* High Speed 1 Vss 19 NC 37 NC 55 | DQn
Access Time ....... 60 ns/70 ns/80 ns/100 ns (max) 2 DQp 20 DQ4 38 NC 56 | DQy7
* Low Power Dissipation
Active Mode....... . 4.83W/4.41/3.99W/3.57W (max) 3 | DQs| 21 |DQpo| 39 | Vss | 57 | DQ
Standby Mode ...................... 168 mW (max) 4 | DQ; | 22 | DQs | 40 | CASO | S8 | DQyp
* Fast Pag? M::d‘:e:y CIapability (16ms) 5 | DQi7} 23 | DQy | 41 | CAS2Z | 59 | Ve
* 1,024 Refrosl Cle i e 16 ms; —
* 2 Variations of Refresh 6 [ DQ; | 24 | DQs | 42 | CAS3 | & | DQy
RAS Only Refresh 7 | DQg | 25 | DQxa | 43 | CASI | 61 | DQy3
CAS Before RAS Refresh 3 DQ; | 26 | DQ; | 4 | RASO | & | DQy
* TTL Compatible 9 | DQuo | 27 | DQys | 45 | RASI | 63 | DQue
B ORDERING INFORMATION 10| Voo | 28 Ay 46 NC & | DQy
Part No. Access Time Package Contact Pad 1 NC [ 29| NC | 47 | WE | 65 | DQ;s
HB56D232BS-6A 60 ns 12 Ay 30 Vee 48 NC 66 NC
HB56D232BS-7A 70 ns 72-pin 13 | A 31 Ag | 49 | DQg | 67 | PDI
Gold
HB56D232BS-8A 80ns | SIPSocket Type 4| A | 32 Ag 50 | DQy | 68 | PD2
HB56D232BS-10A 100 ns 15 Ay 33 NC 51 DQo 69 PD3
HB56D2325BS-6A 60 ns 16 Ay 34 RAS2 52 DQys 70 PD4
HB56D2325BS-7A T0ns 72-pin 17 | As | 35| NC { 53 | DQp| 71| NC
Solder
HB56D232SBS-8A 80ns | SIP Socket Type 18 Ag 36 | NC | 54 | DQy | 72 | Vs
HB56D232SBS-10A 100 ns
B PRESENCE DETECT PINOUT
H PIN DESCRIPTION
Pin No. Pin Name HB56D232BS/SBS
Pin Name Function -6A -TA -8A -10A
Ag-Ag Address Input 67 PD1 NC NC NC NC
Ag-Ay Refresh Address Input 68 PD2 NC NC NC NC
DQy-DQ3, Data-in/Data-out 69 PD3 NC | vss | NC Vss
CAS0-CAS3 Column Address Strobe 70 PD4 NC NC Vss Vss
RAS(O-RAS2 Row Address Strobe
WE Read/Write Enable
Vee Power Supply ( + 5V)
VSS Ground
PD1-PD4 Presence Detect Pin
NC No Connection
G HITACHI
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B BLOCK DIAGRAM TACHI/ LOGIC/ARRAYS/MNEM -
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W PHYSICAL OUTLINE HITACHI/ LOGIC/ARRAYS/MEM i ™™
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Detail B
&) Note: Following the specification of the contact pads.
:-f;;nln- ) Part No. Contact Pad
) y L =t: Q2smar, HB56D232BS-XX Gold
;.g%;m.& Potteg HB56D232SBS-XX Solder

0156-4
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B ABSOLUTE MAXIMUM RATINGS

HB56D232BS/SBS Series

T-46-23-18
Parameter Symbol Value Unit
Voltage on Any Pin (Input) Vin —10t0 +7.0 v
Relative to Vsg (Output) Vout —10to +70 \s
Supply Voltage Relative to Vgg Vee —10to +7.0 A\
Short Circuit Output Current Lout 50 mA
Power Dissipation Py 8 w
Operating Temperature Topr Oto +70 °C
Storage Temperature Tyt —~55t0 +125 °C

B ELECTRICAL CHARACTERISTICS
* Recommended DC Operating Conditions (T4 = 0 to +70°C) HITACHI/ LOGIC/ ARRAYS/MEMNM

Parameter Symbol Min Typ Max Unit Note
Vss 0 0 0 A\
Supply Voltage
Vee 4.75 5.0 5.25 v 1
Input High Voltage Vig 2.4 — 5.5 v 1
Input Low Voltage viL -1.0 — 0.8 v 1

Note: 1. All voltage referenced to Vgg.
¢ DC Electrical Characteristics (Ty = 0 to +70°C, Voo = 5V 5%, Vgg = 0V)

HB56D232BS/SBS )
Parameter Symbol -6A _7A _8A -10A Unit Test Condition Note
Min Max Min Max Min Max Min Max
Operatin; Coag
Cm:m 2 Icc — 920 - 840 — 760 — | 680 | mA |tgc = Min 1,2
TTL Interface
— n — 2 — k7) — 32 | mA [ RAS,CAS = vig
Doyt = High-Z
Standby Current | Tocz CMOS Tnteraco TS
— 16 —_ 16 — 16 — 16 mA | CAS 2 Vo — 0.2V
Doy = High-Z
RAS Only e
Refresh Current | 1CC3 — 920 - 840 — 760 — 680 | mA | tpe = Min 2
RAS = Vi
f:‘*‘“d"{ locs | — | 90 | — | 80 | — | 80 | — | 0 |malCAS=vy 1
urren Dgyy¢ = Enable
CAS Before
RAS Refresh Iccs — 920 — 340 — 760 — 680 | mA |trc = Min
Current
Page Mode Current | Iocy — 920 — 840 — 760 — 680 | mA | tpc = Min L3
Input Leakage _ _ _ _ :
Current Ipg 10 10 10 10 10 10 10 10 pA |0V s Vi, <7V
Output Leakage _ _ _ _ 0V Vo S7,
Curent ILo 0| 1 0] 10 0| 10 10 10 |pain = e
Output Hi .
Vol&‘;e igh Vou 24 | Voo | 24 | Voo | 24 | Voo | 24 | Voo | V |Highlyy = —5mA
Output Low =
Volisge VoL 0 04 0 04 0 04 0 04 | V |Lowlyy = 42mA

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 less than three times while RAS = Vyy.
3. Address can be changed <1 time while CAS = V.
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HB56D232BS/SBS Serles ——— 51E D W 4496203 0019145 754 ERHIT?
¢ Capacitance (T4 = 25°C, Vgg = 5V 26%) T-46-23-1 8
Parameter Symbol Typ Max Unit Note
Input Capacitance (Address) Cn - 121 pF 1
Input Capacitance (WE) Cp — 137 pF 1
Input Capacitance (RAS, CAS) i — 48 pF 1
Output Capacitance (DQp-DQ3;) Cyo — 29 pF 1,2
Notes: 1. Capacitance measured with Boonton Meter or effective capacitance measuring method.
2. CAS = Vjy to disable Dyy;.
® AC Characteristics (T = 0 to +70°C, Vo = 5V 5%, Vgg = OV)1. 12 H
Read, Write and Refresh Cycle (Common Parameters) ITACHI/ Log IC/ARRAYS/MEN
HB56D232BS/SBS
Parameter Symbol 6A A 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 | tgpp 40 — 50 — 60 — 70 — ns
RAS Pulse Width tRAS 60 10000 70 10000 80 10000 [ 100 10000 | =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 — 0 — 0 — 0 — ns
Column Address
Hold Time tCAH 15 — 15 — 15 — 20 — ns
RAS 10 CAS
Delay Time tRCD 20 45 20 50 20 60 25 75 ns 8
RAS to Column
Address Delay tRAD 15 30 15 35 15 40 20 55 ns 9
Time
RAS Hold Time tRSH 15 — 20 — 20 - 25 — ns
CAS Hold Time tcsH 60 — 70 — | %0 — 100 - ns
CAS to RAS '
Precharge Time tcrRp 10 — 10 — 10 — 10 - ns
Transition Time
(Rise and Fall) tt 3 50 3 50 3 50 3 50 ns 7
Refresh Period {REF - 16 — 16 — 16 — 16 | ms | 15
G HITACHI
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Read Cycle T-46-23-18
HB56D232BS/SBS
Parameter Symbol -6A JTA -8A J10A Unit { Note
Min Max Min Max Min Max Min Max
Access Time
from RAS trRAC — 60 — 70 — 80 - 100 ns 2,3
Access Ti
o CAS tcac - 15 — 20 - 20 - 25 ns | 3,4
Access Time
trom Address tAA — 30 — 35 — 40 - 45 s | 3,5
Read Command
Setup Time tRCS 0 - 0 - 0 - 0 - ns
Read Command Hold
Time to CAS IRCH 0 - 0 - 0 - 0 - ns
Read Command Hold | pen 0 - 0 - 0 - 0 — | s
Column Address to
RAS Lead Time tRAL 30 — 35 — 40 — 55 — ns
Qutput inflee toFF 0 15 0 2 0 2 0 5 | s | 6
Write Cycle HITACHI/ LOGIC/ARRAYS/MEMNM
HB56D232BS/SBS
Parameter Symbol -6A _7A -8A -10A Unit | Note
Min Max Min Max Min Max Min Max
Write Command
Setup Time twes 0 — 0 — 0 — 0 — ns 10
Write Command
Hold Tiane tWeH 15 — 15 — 15 — 20 — ns
Write Command
Pulse Width twp 10 — 10 —_ 10 - 20 - ns
Data-in
Setup Time tDs 0 — 0 — 0 — 4] — ns 11
Data-in
Hold Time tDH 15 — 15 — 15 — 20 — ns 11
@G HITACHI
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Refresh Cycle HITACHI/ LOGIC/ARRAYS/MEN T-46-23-18
HB56D232BS/SBS
Parameter Symbol -6A JIA 8A -10A Unit | Note
Min Max Min Max Min Max Min Max
CAS Setup Time _
(CAS Before RAS | tcsp 10 — 10 — 10 —_ 10 — ns
Refresh Cycle)
CAS Hold Time _
(CAS Before RAS | tcygr 10 — 10 — 10 — 10 — ns
Refresh Cycle)
RAS Precharge to
TAS Hold Time tRPC 10 — 10 — 10 — 10 — ns
Fast Page Mode Cycle
HB56D232BS/SBS
Parameter Symbol 6A J7A -8A -10A Unit | Note
Min Max Min Max Min Max Min Max
Fast Page Mode
Cycle Time tpc 40 — 45 — 50 — 55 — ns
Fast Page Mode
CAS Precharge Time | 'CP 10 - 10 - 10 - 10 - ns
Fast Page Mode
RAS Pulse Width tRASC — 100000 — 100000 — 100000 — 100000 | ns 13
Access Time from
CAS Precharge tacp 35 — 40 — 45 — 50 ns 14
RAS Hold Time from
CAS Precharge tRHCP 35 — 40 — 45 —_ 50 —_ ns

Notes: 1. AC measurements assume tT = 5 ns.
2. Assumes that tpcp S trep (max) and tRAp S trap (max). If trep or tRAD is greater than the maximum recommended
value shown in this table, tp o c exceeds the value shown.
- Measured with a load circuit equivalent to 2 TTL loads and 100 pF.
Assumes that tgcp 2 trep (nax), tRap < trap (max).
Assumes that tRcp S trep (max), trap 2 trap (max).
- tofF (max) is defined as the time at which the output achieves the open circuit condition and is not referenced to output
voltage levels.
7. Viy (min) and Vi, (max) are reference levels for measuring timing of input signals. Also, transition times are measured
between Vyy and Vi .
8. Operation with the trcp (max) limit insures that tg oc (max) can be met, tReD (max) is specified as a reference point only,
if trep is greater than the specified tpcp (max) limit, then access time is controlled exclusively by tcac.
9. Operation with the tgAp (max) limit insures that tg oc (max) can be met, tRAD (max) is specified as a reference point only,
if tRaD is greater than the specified tr Ap (max) limit, then access time is controlled exclusively by taa.
10. Early write cycle only (twcs 2 twcs (min)).
11. These parameters are referenced to CAS leading edge in an early write cycle.
12. An initial pause of 100 us is required after power up followed by a minimum of eight initialization cycles (any combination
of cycles containing RAS clock such as RAS only refresh).
13. tpasc is determined by RAS pulse width in fast page mode cycles.
14. Access time is determined by the longer of ta5 or toac of tacp.
15. tREF is determined by 1,024 refresh cycles.
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B TIMING WAVEFORMS _
* Read Cycle HITACHI/ LOGIC/ARRAYS/MEM T-46-23-18
< tRC R
< tRAS N "
_X Z ﬁ )
RAS N 5
Tolle tRCD L tRSH e tRP R
< tesH REP ACRP :
P tCAS R g
N i
=% tAsR 4
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. tAA N tOFF
< > >
4 -
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: Don't care
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HITACHI/ LOGIC/ARRAYS/MEM ___ 71-46-23-18
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«AASOnly RefreshCycle L1 7ACHT/ LOGIC/ARRAYS/MEN

tRC

T-46-23-18

A
h 4

1RAS |
— le |

|

A

trP

A
h 4

tcrp RP
< i ¢
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Dout High-Z
1 WE :Don't care
2 P73 : Don't care
0158-7
o CAS Before RAS Refresh Cycle
. 1RC N
tRAS

A
h 4

3
I/:/
™~
/

{RP

b

h 4

tRPC tesR tCHR | tRPC

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

3 77} : Don't care
4 WE=VIH
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srenPrgoModoReadOycle  HITACHI/ LOGIC/ARRAYS/MEM __  1_sp_23.18
» tRASC >
P tRHCP
. ¥y
RAS /!
N A
T i tCSH L~ P tpC of 1 tRSH ]|, tre
P tRCD L[ teas tCAS _ tcas Il o|tcrRP
2y N 4 N \
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___trAD L tce tRAL
1RA| SCAH CAH CAH
tASR | 1AsSC tasc. tasc
4 4 4
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' - .
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_ y ¥
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PR L NN
Dout Valid
OutputN
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% : Don't care
oi5e-9
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¢ Fast l{aqe nge Early Write Cycle

HITACHT/ LOGIC/ARRAYS/HEH ]
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< T-46-23-18

_ y
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| 4 h
Address Column 2 Column N
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: Don't care
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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
« DP-22N *DP-22NB T-90-20
27.08 (1.066) 27.08 (1.066)
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Ll

!
0. Sl‘lmln
2.54min

. ~in-| o .
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
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*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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