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HB56D25632 Series —

262,144-Word x 32-Bit High Density Dynamic RAM Module P-46-23-17% -
B DESCRIPTION B PIN OUT
The HB56D256328B is a 256k x 32 dynamic RAM module, HB56D25632B Series
mounted 8 pieces of 1 Mbit DRAM (HM514256JP) sealed in
S0J package. An outline of the HB56D25632B is 72-pin sin-
gle in-line package. Therefore, the HB56D25632B makes
high density mounting possible without surface mount tech-
nology. The HB56D25632B provides common data inputs o °
and outputs. Decoupling capacitors are mounted beneath | | ppeiecmmrcrmimiciccies onp  ppeee (ermrmecaraiaimim
each SOJ. ]l:iﬂ u%"\ Fn “9[
® FEATURES 1pin 36 pin 37pin 72pin
& 72-pin Single In-line Package 00851
Lead Pitch .........coovvviiiiiiiiiiienn, 1.27mm
* Single 5V (+5%) Supply Pin | Pin | Pin | Pin | Pin | Pin | Pin| Pin
* High Speed No. | Name | No. | Name | No. | Name | No. | Name
Access Time............ 60 ns/70 ns/80 ns/100 ns/
120 ns (max) 1| vgs | 19 ] NCc | 37| NC | 55 | DQit
* Low Power Dissipation 2 | DQ0 | 20 | DQ4 | 38 | NC | 56 | DQ27
ActiveMode ................ 3.78W/3.36W/2.772W/ 3 | DQI6| 21 | DQ2O | 39 Vss 57 | DQ12
2.31W/1.974W (max) A
StandbyMode........................ 84 mW (max) 4 | bal 22 | DQS | 40 | CASO | 58 | DQas
* Fast Page Mode Capability 5 1 DQI7| 23 | DQ21 | 41 | CAS2 | 59 Vee
* 512 Refresh Cycle/8 ms 6 DQ2 24 DQ6 2 | Tas3 | s DQ29
¢ 2 Variations of Refresh P
RAS Only Retresh 7 | DQI8 | 25 DQ22 | 43 | CASI 61 DQI3
CAS Before RAS Refresh 8 DQ3 26 DQ7 4 | RASO | &2 DQ30
* TTL Compatible 9 | Do | 27 [ D23 | 45 | Nc | 63 | Dous

B ORDERING INFORMATION

—_
o

Vec | 28| A7 | 46| Nc | &4 | DQ3t

Part No. Access Time Package 11 [ NC | 29| NC | 4 [ WE | 65 | DQIS
HB56D25632B-6A 60 ns 12 AD 30 | Vec | 48 | NC | 66 NC
HB56D25632B-TA 7018 72.pin SIP 13 ] Al | 31 | A8 | 49 | DQ8 | 67 | Vs
HB56D25632B-8A 80ns Socket Type 4| A2 | 32| NC [ 50 | DQ#4| 68 | NC
HHB56D25632B-10A 100 ns 15 A3 3 NC 511 DQ9 | 6 | TBD.
HB56D25632B-12A 120 ns 16 A4 34 | RAS2 | 52 | DQ25| 70 | T.B.D.

17 AS 35 NC 53 | DQI0 | 71 NC
18 Ab 36 NC 54 | DQ26 | 72 Vss

W PIN DESCRIPTION

Pin Name Function
Ag-Ag Address Input
Ag-Ag Refresh Address Input
DQp-DQs; Data-in/Data-out
CASO- CAS] Column Address Strobe
RASO- RAS2 Row Address Strobe
WE Read/Write Enable
Vee Power (+ 5V)
Vss Ground
NC No Connection

HITACHI/ LOGIC/ARRAYS/MEM 51E D
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- HB56D25632 Series

B BLOCK DIAGRAM HITACHI/ LOGIC/ARRAYS/MEM

T-46-23-17
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HB56D25632 Series

. mm
B PHYSICAL OUTLINE HITACHI/ LOGIC/ARRAYS/MEM Unit,
< 107.9§ 1-46-23-17
. L LT YRT .
| 338 PPN
.
-3 52
~iw
s
x.
a2
NS
1.194  1.372/3,27
507 ~50%4 (5:65*7%)
Detail A Note: The plating of the contact
finger is gold.
A
L
1 2Imeg.,
(X e
0085-6
B ABSOLUTE MAXIMUM RATINGS
Parameter Symbol Value Unit
Voltage on Any Pin (Input) Vin —1.0¢t0 +7.0 v
Relative to Vsg (Output) Vout “10t0 +70 v
, Supply Voltage Relative to Vsg Vee - —-10to +7.0 v
Short Circuit Output Current Tout 50 mA
Power Dissipation Pr 8 w
Operating Temperature Topr Oto +70 °C
Storage Temperature Tsig - 55t0 + 125 °C
B ELECTRICAL CHARACTERISTICS
* Recommended DC Operating Conditions (T = 0 to +70°C)
Parameter Symbol Min Typ Max Unit Note
Supply Voltage Vss 0 0 0 v
Vo 475 5.0 525 v 1
Input High Voltage YiH 24 — 55 A\ 1
Input Low Voltage VL - -10 — 0.8 v 1

Note 1. All voltage referenced to Vgs.

@ HITACHI
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® DC Electrical Characteristics (T = 0 to +70°C, Vog = 5V 5%, Vgg = 0V)

——— HB56D25632 Series

2. Address can be changed less than three times while RAS = Vpp.
3. Address can be changed once or less while CAS = Viy.

¢ Capacitance (T4 = 25°C, Voo = 5V £56%)

T-46-23-17
Parameter | Symbol |___"0A A A -10A 12A |y Test Condition Note
Min | Max [ Min | Max | Min | Max | Min | Max | Min | Max
Operating Current | Iocy | — [ 720 | — | 640] — | 528 — | 440 | — | 376 | mA | tgec = Min 1,2
TTL Interface
—J16] —]16] — 16| —]16} — |16 |mA|RASCAS = viy
Dout = High-Z
Standby Current | Iocp c;,‘;(t)s I::;ihm
— | 8] — 18] —| 8] —] 8| — | 8 |mA|RASCAS=2 Ve — 02V
Dou = High-Z
RAS Only ,
Refresh Carrent | 1CC3 | — | 720 — [640| — |58 | — | 440 — | 376 [ mA | trc = Min 2
~ RAS = Viy
Standby Current Iccs | — |0 | — |40 — | 40| — | 40| — | 490 |mA|CAS=V 1
) Doyt = Enable
CAS Before RAS R
Refrost Cumrent. | 1cc6 | — |70 — (640 — [528| — [440| — | 376 | mA | tgc = Min
Page Mode .
Cufmt Iccy | — | 720] — |60 — [440| — |440| — | 376 | mA [tpc = Min 1,3
Input Leakage
Cupr“rem 8 Iy | —10] 10 | =10 10 | —10] 10.| =10] 10 | —10| 10 | pA |OV S V< TV
Output Leakage _ _ _ _ _ OV S Vo S 7V
Curent o 0] 10 10| 10 10] 10 10f 10 10| 10 | pa |5~ = able
321‘{;';:“‘3" Vou | 24 |Vee| 24 |Vee| 24 |Vee| 24 |Vee!| 24 |Voe| V | Highlpy = —5ma
Output Low
vmt‘;ge Vo | 0 [04] 0 |04 | 0 [o04| 0 |04| 0 | 04| V |Lowlyy = 42mA
Notes: 1. Icc depends on output load condition when the device is selected, Ioc max is specified at the output open condition.

Parameter Symbol Typ Max Unit Note
Input Capacitance (Address) Cri —_ 68 pF 1
Input Capacitance (WE) Cr2 — 76 pF 1
Input Capacitance (RAS) Cp — 49 pF i
Input Capacitance (CAS) C - — 29 pF 1
Output Capacitance (DQO-DQ31) Cro - 17 pF 1,2
Notes: 1. Capacitance measured with Boonton Meter or effective capacitance measuring method.
2. CAS = Viy to disable Dgy;. :
* AC Characteristics (Tp = 0 to +70°C, Vgg = 5V +5%, Vg = 0V)1. 12
Read, Write and Refresh Cycle (Common Parameters)
Parameter Symbol | SA TA A -10A 24 | Unit | Note
Min | Max | Min | Max | Min | Max | Min | Max | Min | Max
Random Read or Write Cycle Time | trc 125 — 140 — 160 — 190 — 220 — ns
RAS Precharge Time trp 55 — || — || — |80| — | 9] — | ns
RAS Pulse Width tRag | 60 | 10000 { 70 | 10000 | 80 | 10000 | 100 | 10000 | 120 | 10000 | ns
CAS Pulse Width tCAs 20 10000 | 20 | 10000 | 25 | 10000 | 25 } 10000 | 30 | 10000 { ns
Row Address Setup Time tASR 0 — 0 - 0 — 0 — 0 — ns
Row Address Hold Time trRalg | 10 — 10 — 12 — 15 - 15 — ns

HITACHI/ LOGIC/ARRAYS/MEM
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HB56D25632 Series - -
-46-23-17
Read, Write and Refresh Cycle (Common Parameters) (continued) T 46 23
' Parameter 1 Symbol |4 A A -10A 28 | Unit | Note
_ ) Min | Max | Min | Max | Min | Max | Min | Max | Min | Max
Column Address Setup Time tasc | © —lo]l —=]lo| =fjo0o | —=]|0] —1]mns
Column Address Hold Time tcam | 15| — | 5] = |20 | =—[20] —]25] =1 ns
RAS to CAS Delay Time trep | 20 40 | 20 { s0 | 2 | 55 | 25 151 25| 9% | ns 8
RAS to Column Address Delay Time | trap | 15 | 30 | 15 § 35 | 17 | 40 | 20 | 55 | 20 | 65 | ms 9
RAS Hold Time  { tpsg | 20} — |20 — V25| —|[25] —|30] —| m
CAS Hold Time tcsH 0 | — | 0] —] 8| — |10} — |j120] — | ns
CAS to RAS Precharge Time tCRP 10| — 0w} —|w0]| |10 — 10| — | »s
Transition Time (Rise and Fall) tT 3 50 3 50 3| 50 3 50 3 5 | ns 7
Refresh Period tReF | — 8 — 3 — 8 — 8 — 1 8 ns 15
Read Cycle HITACHI/ LOGIC/ARRAYS/MEM
* Parameter Symbol -6A A A -10A 124 Unit | Note
Min | Max | Min | Max | Min | Max | Min | Max | Min | Max ’
Access Time from RAS tpac | — | 60| — | 0] — | 80 | —|100] — {120 ns | 23
Access Time from CAS ‘tcac | — | 20| - 0] — | 25| ] 25| —1] 3 ns | 3,4
Access Time from Address taA — 30 —_ 35 — 40 — 45 — 55 ns 3,5
Read Command Setup Time trRCs 0 — ] - 0 - 0 — 0 — | =s
Read Command Hold Time to CAS | tpen 0 - 0 _ 0 — 0 — 0 — | us
Read Command Hold TimetoRAS | tgryg | 10 | — 0| — 0| — 0| — 0| — ns
Column AddresstoRASLeadTime | tgar | 30 | — | 35 | — | 40 | — | 45 | — | 55| — | ms
Output Buffer Turn-off Time torr | — | 20| — | 20| — | 20} —| 25|~ 3| ns 6
Write Cycle .
Parameter Symbol 6A A A | -10A 124 Unit | Note
: Min | Max | Min | Max | Min | Max | Min | Max | Min | Max
Write Command Setup Time twes 0 — 0 — 0 — 0 — 0 — ns [ 10 -
Write Command Hold Time tweg | 15 — 15 - 20 — 12 | — 25 — ns
Write Command Pulse Width | twp 0| — 10| — 15 — 15 — 20 | — ns
Data-in Setup Time tps 0 — (] — 0 —1 0 — 0 — ns 11
Data-in Hold Time tDH 15 — 15 — |20 | — 20| — 25 — ns 11
Refresh Cycle
Parameter Symbol -6A A A -10A 124 Unit | Note
Min { Max | Min | Max | Min | Max | Min | Max | Min | Max
CAS Setup Time
(CAS Before RAS Refresh Cycley | 'cSR | 10 [ — 10 [ — 10 f —p 10 f — | 10 — | =ns
CAS Hold Time : ‘
(CAS Before RAS Refresh Cycle) | 'CHR | 15 [ — [ 15 f — ) 2001 — | 20 | — } 25 | —
RAS Precharge to CAS Hold Time | tgpc 0| — 0| — 0| — 0| — 0] — ns
@ HITACHI
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SIE D EE 4456203 0019104 131 EEHIT2 _ Hpsep25632 Series

Fast Page Mode Cycle

Parameter Symbol 6A 7A $A -10A 124 Unit | Note
Min Max Min Max Min Max Min Max Min Max

Fast Page Mode Cycle Time | tpc 45 — 50 —_ 55 — 55 — 65 — ns
Fast Page Mode
CAs Priecharge Time tep 0] — 0] — 0] — 15 — 20| - ns
%‘;}f}g’éﬁm trasc | — | 100000 | — | 100000 | — | 100000 | — | 100000 | — | 100000 [ s | 12
%r”?sp,fc"ﬁfé?m tacp | — | 40 | —| 4 | — so0 [ — | so | — 60 ns | 13
RAS Hold Time from
TAS Precharge trHCP | 40 —_ 45 — 50 — 50 — 60 — ns

Notes: 1. AC measurements assume t = 5 ns.
2. Assumes that tpop < tpep (max) and tgap < tprap (max). If trep or trap is greater than the maximum recommended
value shown in this table, tg o c exceeds the value shown.
. Measured with a load circuit equivalent to 2 TTL loads and 100 pF.
. Assumes that tgcp 2 trep (max), trap S tRaD (max).
. Assumes that tpep < trep (max), tpap 2 trap (max).
toFr (max) is defined as the time at which the output achieves the open circuit condition and is not referenced to output
voltage levels.
7. Vig (min) and Vyp, (max) are reference levels for measuring timing of input signals. Also, transition times are measured
between Vg and Vyy.
8. Operation with the tgcp (max) limit insures that tr oc (max) can be met, tgcp (max) is specified as a reference point only,
if trep is greater than the specified trcp (max) limit, then access time is controlled exclusively by tcac.
9. Operation with the tgAp (max) limit insures that tp oc (max) can be met, tg ap (max) is specified as a reference point only,
if tpAD is greater than the specified tp o p (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 eycles containing RAS clock such as RAS only refresh).
13. tgasc is determined by RAS pulse width in fast page mode cycles.
14. Access time is determined by the longer of taa or tcac or tacp
15. tpEgp is determined by 512 refresh cycles.

[V R S
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HB56D25632 Series
H TIMING WAVEFORM
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___51E D W 449L203 001910k TO4 EMHITE —  HBS56D25632 Serles
= Early Write Cycle HITACHI/ LOGIC/ARRAYS/MEM
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* RAS Only Refresh Cycle HITACHI/ LOGIC/ARRAYS/MEM  T-46-23-17
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* Fast Page Mode Read Cycle HITACHI/ LOGIC/ARRAYS/MEM T-46-23-17
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* Fast Page Mode Early Write Cycle HITA(HI/ LOGIC/ARRAYS/HEH
- 1RASC . T-46-23-17
. ﬁ N
RAS N \_
- A
o B tesw . B tPc ol LIRH_ ] [ tRe
" : 1RCD 1. tCAs: |, teas  teas | teRp
o N x:jﬁ\
) N
< tRAD > 1cr
tRA CAN CAM CAH
taSR e tASCb tAS WC;
y 4 .
Address Row Column 1 Column2 KCOI umnN
K K.
twes tweg! | tweg
Biile N Joey
PRNA. e, < twe
™ rnw
toH tOH
din 7 //
Dout High-Z
: Don't care

G HITACHI
798 Hitachi America, Ltd. ¢ Hitachi Plaza » 2000 Sierra Point Pkwy. * Brisbane, CA 94005-1819 « (415) 589-8300




HITACHI/ LOGIC/ARRAYS/MEMN S53E D ME 4495203 001831y T55 MHIT?
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
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¢ Dual-in-line Plastic HITACHTIZ L 0GIC/ARR AYS/MEM Unit: mm (inch) Scale 3/2
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PACKAGE INFORMATION
* Zigzag-in-fine Plastic

HTTACHT/ LOGIC/ARRAYS/MEN

53 E D WE u4uSb203 0018317 7b4 EEHITE

Unit: mm (inch) Scale 3/2
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*Flat Package (M-bend Leads)  77ACHT/ LOGIC/ARRAYS/MEM  Unit mm (nch Scelo 3/2

o CP-20D » CP-20DA T-90—20

@ T o
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PACKAGE INFORMATION —
* TSOP (Thin Small Outline Packagr*

* TFP-20DA
8.0(0.315)
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