HB56D51236 Series

524,288-Word x 36-Bit High Density Dynamic RAM Module
B DESCRIPTION

The HB56D51236B is a 512k x 36 dynamic RAM module, mounted 16 pieces of Pin Pin Pin Pin
1 Mbit DRAM (HM514256JP) sealed in SOJ package and 8 pieces of 256k-bit No. Name No. Name
DRAM (HM51256CP) sealed in PLCC package. An outline of the HB56D51236B is 1 Vss 37 DQyy
72-pin single in-line package. Therefore, the HB56D51236B makes high density
mounting possible without surface mount technology. The HB56D51236B provides 2 DQo 38 DQss
commeon data inputs and outputs. Decoupling capacitors are mounted beneath each 3 DQg 39 Vss
S0J and PLCC but only on the one side of its module board. 4 DQ, 40 CASG
B FEATURES 5 DQyo 41 CAS2
* 72-pin Single In-line Package 6 DQ, 42 CAS3
) Lead Pitch .. ... 1.27mm 7 DQ20 43 CASL
* Single 5V (£ 5%) Supply —
« High Speed 8 DQ; 4“ RASO
Access Time ... ... 85 ns/100 ns/120 ns (max) 9 DQs 45 RAS1
¢ Low Power Dissipation
10 v, 46 NC
ACHVE MOGE .. ..o 4.58W/3.91W/3.36W (max) € —
StandbyMode........ .. ... .. . 252 mW (max) 1 NC 47 WE
¢ Fast Page Mode Capability 12 Agy 48 NC
e 512 Refresh CyCle . ... e e e s (8 ms)
® 2 Variations of Refresh 13 A hid DQy
RAS Only Refresh 14 Ay 50 DQg7
CAS Before RAS Refresh 15 Az 51 DQg
* TTL Compatible 1% As P DQ2s
W ORDERING INFORMATION 17 As 53 DQy4
Part No. Access Time Package 18 Ag 54 DQyo
HB56D51236B-85 85 ns 19 NC 55 DQq2
HBS6D51236B-10 100 s 72-pin SIP 20 DQ 6 | DQ
Socket Type 4 30
HBS6D51236B-12 120 ns 21 DQyy 57 DQuj
2 DQs 58 DQ
W PIN OUT 4
23 DQy 59 Vee
24 DQg 60 DQ3;
25 DQy4 61 DQi4
26 DQ; 62 DQs3
O @]
27 DQs 63 DQi5
''''''''''''''''''''''''''' 28 A 64 D
an 00 ~10 il e R DQ34
N1 pin 36 pln/ \37 pin 72 pin/ Qi
30 Vee 66 NC
0129-1
3t Ag 67 PD4
kY] NC 68 PD,
33 RAS3 69 PD;
4 RAS2 70 PDy
35 DQs¢ 71 NC
36 DQs /) Vss
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HB56D51236 Series

H BLOCK DIAGRAM

%
CAS RAS RAS CAS
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CAS3 T 1
Q27 101 CAS RAS 01 RAS CAS
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DQ30 104 Vo4
OE GE
% — Z
DQ31 01 CAS RAS 01 RAS CAS
DQ32 2
DQ33 03 D15 v03 D14
DQ3s v04 Vo4
OE E
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CAS RAS RAS CAS

ooss.———louvou M6 Dinvout M7

AD~AB 8—————— DO~D15, MO~MT7
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Voc e——1——— D0~D15, M0O-M7
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*D0~ D15: HM514256JP
MO~ MT7: HM51256CP
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HB56D51236 Series

B PHYSICAL OUTLINE
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0129-3

856

O HITACHI
Hitachi America, Ltd. ¢ Hitachi Plaza « 2000 Sierra Point Pkwy. « Brisbane, CA 84005-1819 « (415) 589-8300




H PIN DESCRIPTION

HB56D51236 Series

B PRESENCE DETECT PIN OUT

Pin Name Function HB56D51236B
Pin No. Pin Name
Ag-Ag Address Input 85ns 100 ns 120 ns
Ag-Ag Refresh Address Input 67 PD, NC NC NC
DQp-DQ3s Data-in/Data-out 68 PD, Vss Vsg Vss
CAS0-CAS3 Column Address Strobe 69 PD; NC Vss NC
RASO-RAS3 Row Address Strobe 70 PDy Vss Vss NC
WE Read/Write Enable
Vee Power Supply ( + 5V)
Vss Ground
PD;-PDy Presence Detect Pin
NC Non-Connection
B ABSOLUTE MAXIMUM RATINGS
Parameter Symbol Value Unit
Voltage on Any Pin Relative to Vgg (Input) Vin 10t +70 v
(Output) Vout —10to +7.0 v
Supply Voltage Relative to Vg Vce —1.0t0o +7.0 v
Short Circuit Output Current Lout 50 mA
Power Dissipation Pt 12 w
Operating Temperature Topr Oto +70 °C
Storage Temperature Tstg —55t0 +125 °C
B ELECTRICAL CHARACTERISTICS
¢ Recommended DC Operating Conditions (To = 0 to +70°C)
Parameter Symbol Min Typ Max Unit Note
Vss 0 1} 0 v
Supply Voltage
Ve 4.75 5.0 525 v 1
Input High Voltage Vi" 24 — 55 v 1
Input Low Voltage ViL -10 — 0.8 \4 1
1. All voltage referenced to Vgs.
G HITACHI
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HB56D51236 Series

* DC Electrical Characteristics (T = 0to +70°C, Voo = 5V 5%, Vgg = 0V)

HB56D51236B-85 HB56D51236B-10 HBS56D51236B-12 .
Parameter Symbol - - - Unit Test Conditions Note
Min Max Min Max Min Max
Operating Current | Iocy — 872 — 744 — 640 mA | trc = Min 1,2
TTL Interface
— 48 — 48 — 48 mA | RAS, CAS = Vi,
Doyt = High-Z
Standby Current | Iocz —
CMOS Interface RAS,
— 24 — 24 — 24 mA | CAS 2 Ve — 0.2V,
Doyt = High-Z
RAS Only e
Refresh Current Iccs — 872 — 744 — 640 mA | tgec = Min 2
RAS = VIH’
Standby Current | Iccs — 128 — 128 — 128 mA | CAS = vy, 1
Dgut = Enable
CAS Before RAS g
Refresh Current | 16C6 — 832 - 724 - 620 | mA | tgc = Min
Page Mode = M
PR Iecr - 828 — 74 — 640 | mA | tpe = Min 1,3
Input Leakage
clf’"em 8 Tir -10 10 —10 10 —10 10 pA | OV € Vi, <7V
Output Leakage _ _ _ 0V s Vo, 27V,
Current Iro 10 10 10 10 10 10 A | D Bisable
Output High .
Volt].?age 8 VOH 24 VCC 24 VCC 2.4 VCC v ngh Iout = —5mA
Qutput Low _
Voltage VoL 0 0.4 0 0.4 0 04 V | LowlIyy = 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 = Vyp.
3. Address can be changed once or less while CAS = V.
e Capacitance (T4 = 25°C, Vog = 5V 15%)
Parameter Symbol Typ Max Unit Note
Input Capacitance (Address) Cn — 161 pF 1
Input Capacitance (WE) C — 193 pF 1
Input Capacitance (RAS, CAS) Ci3 — 62 pF 1
Output Capacitance (DQp-7, DQgy_16, DQ13—25 DQ27-34) Ci/01 — 29 pF 1,2
Output Capacitance (DQg, 17, 26, 35) Cr/02 — 39 pF 1,2

Notes:

858
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1. Capacitance measured with Boonton Meter or effective capacitance measuring method.
2. CAS = Vjy to disable Dgy.
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¢ AC Characteristics (T4 = 0 to +70°C, Voc = 5V 5%, Vgg = 0V)1. 12
Read, Write and Refresh Cycle (Common Parameters)

HB56D51236 Series

HB56D51236B-85 HB56D51236B-10 HB56D51236B-12
Parameter Symbol - - - Unit | Note
Min Max Min Max Min Max
Random Read or Write Cycle Time | trc 160 — 190 — 220 — ns
RAS Precharge Time tRp 70 — 80 — 90 — ns
RAS Pulse Width tRAS 20 10000 100 10000 120 10000 ns
CAS Pulse Width tcas 25 10000 25 10000 30 10000 ns
Row Address Setup Time tASR 0 —_ 0 — 1] — ns
Row Address Hold Time tRAH 12 — 15 — 15 — ns
Column Address Setup Time tasC 0 — 0 — 0 — ns
Column Address Hold Time tCAH 20 —_ 20 — 25 — ns
Column Address Hold Time to RAS | tar 60 — 75 — 90 — ns
RAS to CAS Delay Time tRCD 22 35 25 75 25 90 ns 8
RAS to Column Address Delay Time | tRap 17 45 20 55 20 65 ns 9
RAS Hold Time tRSH 25 — 25 — 30 — ns
CAS Hold Time tcsH 85 — 100 — 120 — ns
CAS 1o RAS Precharge Time tCrRP 10 — 10 — 10 — ns
Transition Time (Rise and Fall) tT 3 50 3 50 3 50 ns 7
Refresh Period tREF — 8 — B — 8 ns 15
Read Cycle
HB56D51236B-85 HB56D51236B-10 HB56D51236B-12 .
Parameter Symbol - - - Unit | Note
Min Max Min Max Min Max
Access Time from RAS tRAC — 85 — 100 — 120 ns | 2,3
Access Time from CAS tcac — 25 — 25 — 30 ns | 3,4
Access Time from Address tAA — 40 — 45 — 55 ns 3,5
Read Command Setup Time trRCS — 0 - 0 — ns
Read Command Hold Time to CAS | tgcu — 0 — 0 — ns
Read Command Hold Time to RAS | trRru 10 — 10 — 10 — ns
Colurn Address to RAS Lead Time | tRaL 40 — 45 — 55 — ns
Output Buffer Turn-off Time tOFF 0 20 0 25 0 30 ns 6
Write Cycle
HB56D51236B-85 HB56D51236B-10 HB56D51236B-12 X
Parameter Symbol - - Unit | Note
Min Max Min Max Min Max
Write Command Setup Time twcs 0 — 0 — 0 — ns 10
Write Command Hold Time twCH 20 — 25 — 30 — ns
Write Command Hold Time to RAS | twcr 63 —_ 80 — 95 — ns
Write Command Pulse Width twp 15 — 20 — 25 — ns
Data-in Setup Time tps 0 — 0 — 0 — ns 11
Data-in Hold Time tDH 20 — 20 — 25 — ns 1
Data-in Hold Time to RAS tDHR 60 — 75 — 90 — ns
G HITACHI
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HB56D51236 Series

Refresh Cycle
HB56D51236B-85 HB56D51236B-10 HBS6D51236B-12 )
Parameter Symbol - - - Unit | Note
Min Max Min Max Min Max
CAS Setup Time
(CAS Before RAS Refresh Cycle) | 'CSR 10 - 10 - 10 - ns
CAS Hold Time
(CAS Before RAS Refresh Cycle) | 'CHR 0 - » - e - ns
RAS Precharge to CAS Hold Time | tgpc 15 — 15 — 15 — ns
Fast Page Mode Cycle
HB56D51236B-85 HB56D51236B-10 HB56D51236B-12 .
Parameter Symbol - - Unit | Note
Min Max Min Max Min Max
Fast Page Mode Cycle Time tpc 55 — 55 —_ 65 — ns
Fast Page Mode CAS Precharge Time | tcp 10 — 15 — 20 — ns
Fast Page Mode RAS Pulse Width tRASC 80 100000 100 100000 120 100000 ns 13
Access Time from CAS Precharge tACP — 50 — 50 — 60 ns 14
RAS Hold Time from CAS Precharge | trycp 50 — 50 — 60 — ns
Notes: 1. AC measurements assume t = 5 ns.
2. Assumes that trep < trep (max) and trap < tRAD (max). If trep Or tRAD is greater than the maximum recommended
value shown in this table, tg o exceeds the value shown.
3. Measured with a load circuit equivalent to 2 TTL loads and 100 pF.
4, Assumes that tgep 2 trep (max) and trap < tRaD (max).
5. Assumes that tpep S trep (max) and tRap 2 trap (max).
6. topF (max) defines 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 V1.
8. Operation with the trep (max) limit insures that tpac (max) can be met, trcp (max) is specified as a reference point only,
if trep is greater than the specified trep (max) limit, then access time is controlled exclusively by tcac.
9. Operation with the tg op (max) limit insures that tg o (max) can be met, tgap (max) is specified as a reference point only,
if tgAp is greater than the specified trap (max) limit, then access time is controlled exclusively by tpA.
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 ps 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. trasc defines RAS pulse width in fast page mode cycles.
14. Access time is determined by the longer of t4a or tcac or tAcp.
15. trEgF is defined as 512 refresh cycles.
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HBS56D51236 Series
B TIMING WAVEFORMS

¢ Read Cycle
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HB56D51236 Series

* Early Write Cycle
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HB56D51236 Series

« RAS Only Refresh Cycle
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» CAS Before RAS Refresh Cycle
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HB56D51236 Series
* Fast Page Mode Read Cycle
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HB56D51236 Series
¢ Fast Page Mode Early Write Cycle

— trasc
RAS - >
N N
ol e tesH o _ tpc -~ tRsH tap
< taco ol CAS tcas . tcas tcrp
cAS \ \ \ u;
_ _tmap tcp
tcaH tcaH tcaH
tash < |sc ) e tasc tasg
4 l ‘N o
Address Row kColumn 1 \Eolumn 2 ‘Cclumn N '/
twes | [ twes | | twes
1] L twen | twed tweH
, t L twe ] twe
WE L 7007
tpH _toH _toH
tps I tos | 1. - tos.y 1.
post S it 1 l@( it 2 iopuaN YA,

High-Z

Din

V////] :Dontcare

0120-11

G HITACHI
Hitachi America, Ltd. » Hitachi Plaza ¢ 2000 Sierra Point Pkwy. » Brisbane, CA 94005-1819 » (415) 589-8300 865



HITACHI/ LOGIC/ARRAYS/MEM
B PACKAGE INFORMATION

S51IE D \'- 4496203 0018314 T55 EEHITR

* Dual-in-line Plastic

T- 90-20

Unit: mm (inch) Scale 3/2
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. HITE
PACKAGE INFORMATION — SJE D 44945203 0018315 991 .

* Duakin-line Plastic HITACHT/ LOGIC/ARRAYS/MEM  Unit mm (inch) Scale 3/2
g e . L
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S5LE D WM 449,203 001831k dcd MBHITE _ packAGE INFORMATION

Ll

!
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Dual-in-line Plastic HITACHT/ LOGIC/ARRAYS/ME” 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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.5} D WN 4496203 0018318 LTO MEHIT2 —_ PACKAGE INFORMATION
*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
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HITACHT/ LOGIC/ARRAYS/MEN‘Unn:mm(inch)Scaues/z
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