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HB56D136 Series

HITACHI/ LOGIC/ARRAYS/MEN

1,048,576-Word x 36-Bit High Density Dynamic RAM Module

The HB56D136 is a 1M x 36 dynamic RAM
module, mounted 8 pieces of 4-Mbit DRAM
(HM514400AS/ALS) sealed in SOJ package and 4
pieces of 1-Mbit DRAM (HMS511000AJP/
ALJP/AT/ALT) sealed in SOJ/TSOP package. An
outline of the HB56D136 is 72-pin single in-line
package. Therefore, the HB56D136 makes high
density mounting possible without surface mount
technology. The HB56D136 provides common
data inputs and outputs. Decoupling capacitors are
mounted beneath each SOJ or beside each TSOP.

Features

+ 72-pin single in-line package
— Lead pitch: 1.27 mm
« Single 5 V (£ 5%) supply
+ High speed
— Access time: 70 ns/80 ns/100 ns (max)
* Low power dissipation
— Active mode: 5.88 W/5.25 W/4.62 W (max)
— Standby mode: 126 mW (max)
* Fast page mode capability
* 1,024 refresh cycle/16 ms, 128 ms (L-version)
» 2 variations of refresh
— RAS-only refresh
— CAS-before-RAS refresh
¢ TTL compatible

Ordering Information

Access Contact
Type No. time Package pad
HB56D136BR/BS-7A/7AL 70ns 72-pin SIP gold
socket
HB56D136BR/BS-8A/BAL 80ns type
HB56D136BR/BS-10A/10AL 100 ns
HB56D136SBR/SBS-7TA7AL  70ns  72-pin SIP solder
socket
HB56D136SBR/SBS-8A/8AL  80ns  type
HB56D136SBR/SBS-10A/10AL 100 ns
Pin Arrangement
O 0
1 00 0l 00
1 pin 36 pin 37 pin 72 pin
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HB56D136 Series

Pin Arrangement (cont)

HITACHI/ LOGIC/ARRAYS/MEN—

Pin No. Pin name Pin No. Pin name Pin No. Pin name Pin No. Pin name
1 Vss 19 NC 37 DQ17 55 DQ12
2 DQO 20 DQ4 38 DQ35 56 DQ30
3 DQ18 21 DQ22 39 Vss 57 DQ13
4 DQ1 22 DQSs 40 CASO 58 DQ31
5 DO19 23 DQ23 4 CAS2 59 Voo
6 DQ2 24 DQ6 42 CAS3 60 DQ32
7 bQ20 25 DQ24 43 CAS1 61 DQ14
8 DQ3 26 DQ7 44 RASO 62 DQ33
] DQ21 27 DQ25 45 NC 63 DQ15
10 Vee 28 A7 46 NC 64 DQ34
11 NC 29 NC 47 WE 65 DQ16
12 A0 30 Vee 48 NC 66 NC
13 Al 31 A8 49 DQ9 67 PD1
14 A2 32 A9 50 DQ27 68 PD2
15 A3 33 NC 51 pQto 69 PD3
16 A4 34 RAS2 52 DQ28 70 PD4
17 A5 35 - DQ26 53 DQ11 71 NC
18 A6 36 DQ8 54 DQ29 72 Vg
- Pin Description Presence Detect Pin Arrangement
Pin name Function HB56D136BR/SBR/BS/SBS
A0 — A9 Address input PinNo. Pinname 70ns 80ns 100ns
A0 - A9 Refresh address input 67 PD1 Vgs Vss Vss
DQo - DQ35 Data-in/data out 68 PD2 Vgs Vss Vss
CAS0 - CAS3 Column address strobe 69 PD3 Vgs NC Vss
RASO, RAS2 Row address strobe 70 PD4 NC  Vgs Vss
WE Read/write enable
Vee Power supply (+5 V)
Vss Ground
PD1 - PD4 Presence detect pin

NC No connection
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HB56D136 Series

Block Diagram
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HB56D136 Series HITACHI/ LOGIC/ARRAYS/MEM
Absolute Maximum Ratings
Parameter Symbol Value Unit
Voltage on any pin relative to Vgg  Input Vin -1.0t0 +7.0 A
Output Vout -1.01t0 +7.0 \

Supply voltage relative to Vgg Ve -1.0t0+7.0 \
Short circuit output current lout 50 mA
Power dissipation ’ Pr 12 W
Operating temperature Topr 0to+70 °C
Storage temperature Tstg -55t0 +125 °C
Recommended DC Operating Conditions (Ta = 0 to +70°C)
Parameter Symbol Min Typ Max Unit Note
Supply voltage Vss 0 0 0 \

Vee 4.75 5.0 5.25 v 1
Input high voltage ViK 2.4 — 5.5 \ 1
input low voltage ViL -1.0 — 0.8 v 1
Note: 1. All voltage referenced to Vgg.
Capacitance (Ta = 25°C, Vo =5V £5%)
Parameter Symbol Typ Max Unit Notes
Input capacitance (Address) Ci — 88 pF 1
Input capacitance (WE) Ciz — 104 pF 1
Input capacitance (RAS) Ci3 — 57 pF 1
Input capacitance (CAS) Cu — 36 pF 1
Output capacitance (DQO — DQ7, DQ9 - DQ16 Clron — 17 pF 1,2
DQ18 - DQ25, DQ27 — DQ34)
Output capacitance Cyo2 — 22 pF 1,2

(D@8, DQ17, DQ26, DQ35)

Notes: 1. Capacitance measured with Boonton Meter or effective capacitance measuring method.

2. CAS =V to disable Dout.
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HITACHI/ LOGIC/ARRAYS/MEM

HB56D136 Series
DC Characteristics (Ta=0to +70°C, Voc =5V £ 5%, Vgg =0 V)
HBS6D136BRISBRBSISBS
TAITAL -SA/BAL -1ON10AL
Parameter Symbol Min Max Min Max Min Max Unit Test conditions Notes
Operating current  Iogy - 120. — 1000 — 880 mA  tgc=min 1,2
Standby current lece - 24 - 24 — 24 mA TTL interface
RAS,CAS=V)y
Dout = High-Z
- 12 - 12 - 12 mA CMOS interface
. m,mZVCc—OQV
Dout = High-Z
Standby current — 24 — 24 - 2.4 mA CMOS interface 4
(L-version) RAS,CAS=V|y
WE, address,
Din= V|H or V||_
Dout = High-Z
RAS-only refresh  lgga - 120 — %0 — 840 mA tge = min 2
current
Standby current  Iggs - 60 — 60 — 60 mA RAS=V|, CAS=V|. 1
Dout = enable
CAS-before-RAS  Iges — 1080 — 90 — 840 mA trg=min
refresh current
Page mode current Iy - 1080 — 920 — 840 mA tpg = min 1,3
Battery back up lccto  — 36 — 36 - 36 mA tro=125us, tgag <1 s 4
operation current WE =V, CAS=V)_
(CBR refresh) address, Din =V or V)
(L-version) Dout = High-Z
Input leakage Iy -10 10 -10 10 -0 10 pA 0VVins7V
current
Output leakage ILo ~10 10 -0 10 ~-10 10 VA ovVVouts7v
current Dout = disable
Qutput high voltage  Vou 24 Voo 24 Voo 24 Voo V High lout = -5 mA
Qutput low voltage Vo 0 04 0 04 0 04 Vv Low lout = 4.2 mA

Notes:

Address can be changed once or less while RAS = V.

Voo -0.2V<Vi<65V,0V< V) <02V,

1

2.

3. Address can be changed once or less while CAS = V.
4

Icc depends on otitput load condition when the device is selected. I max is specified at the output open condition.
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HB56D136 Series HITACHI/ LOGIC/ARRAYS/MEN

AC Characteristics (Ta = 0to +70°C, Vec =5V £ 5%, Vgg =0 V) *1 *12

Read, Write and Refresh Cycle (Common parameters)

HB56D136BR/SBR/BS/SBS

-TA/7AL -8A/8AL -10A/10AL
Parameter Symbol Min Max Min Max Min Max Unit Notes
Random read or write cycle time tre 130 — 160 — 190 — ns
RAS precharge time trp 50 — 70 — 80 — ns
RAS pulse width tras 70 10000 80 10000 100 10000- ns
CAS pulse width tcas 20 10000 25 10000 25 10000 ns
Row address setup time tASR 0 — 0 — 0 - ns
Row address hold time tay 10 — 12 — 15 — s
Column address setup time tasc 0 — 0 — 0 — ns
Column address hold time tcAH 15 - 20 - 20 — ns
RAS to CAS delay time treo 20 50 22 5 25 75 ns 8

RAS to column address delay ime  tpap 15 3 17 40 20 55 ns 9

Access time from CAS

RAS hold time tRsH 20 — 25 — 25 — ns
CAS hold time tosH 70 — 8 — 100 — ns
TAS to RAS precharge time tcrp 0 — 10 — 10 — s
' Transition time (rise and fall) tr 3 5 3 5 3 5 ns 7

Refresh period - tReF — 16 — 16 — 16 ms 15
Refresh period (L-version) tREF - 128 — 128 — 128 ms 15
Read Cycle

HB56D136BR/SBR/BS/SBS

-TA/7AL -BA/BAL -10A/10AL
Parameter Symbol Min Max Min Max Min Max Unit Notes
Access time from RAS tRAC — 70 — 8 — 100 ns 2,3

ttac — 20 — 25 — 25 ns 3,4
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HITACHI/ LOGIC/ARRAYS/NEN

HB56D136 Series

Read Cycle (cont)

HB56D136BR/SBR/BS/SBS

-TA/TAL -BA/BAL -10A/10AL
Parameter Symbol Min Max Min Max Min Max Unit Notes
Access time from address taa — 3% — 40 — 4 ns 3,5
Read command setup time tres 0 — 0 - 0 — ns
Read command hold time to CAS tRcH 0 — 0 - 0 — ns
Read command hold time to RAS trRH 0 — 10 -~ 10 — ns
Column address to RAS lead time tRAL 3% — 40 — 45 — ns
Output buffer turn-off time toFr — 20 - 20 — 25 ns 6
Write Cycle

HBSGD136§RISBRIBSISBS

-7A/7AL -8A/8AL ~10A/10AL
Parameter Symbol Min Max Min Max Min Max Unit Notes
Write command setup time twes 0 - 0 — 0 — ns 10
Write command hold time tweH 15 — 20 — 25 - ns
Write command pulse width twp 10 — 15 - 20 — ns
Data-in setup time tps 0 — 0 — 0 — ns ik
Data-in hold time tpH 5 — 20 — 20 — ns 1
Refresh Cycle

HB56D136BR/SBR/BS/SBS

-TA/TAL -8A/BAL -10A/10AL
Parameter Symbo!l Min Max Min Max Min Max Unit Note
CAS setup time tosr 1 — 10 — 10 — ns
(CAS-before-RAS refresh cycle)
CAS hold time tcHR 5 — 20 — 20 — ns
(CAS-before-RAS refresh cycle)
RAS precharge to TAS hold time trpc % — 10 — 10 — ns
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HB56D136 Series HITACHI/ LOG
Fast Page Mode Cycle

HB56D136BR/SBR/BS/SBS

-7A/TAL -8A/BAL ~10A/10AL

Parameter Symbol Min Max Min Max Min Max Unit Notes
Fast page mode cycle time tpc 50 — 55 — 55 — ns
Fast page mode CAS precharge time tcp 10 — 10 - 10 — ns
Fast page mode RAS pulse width trasc — 100000 — 100000 — 100000 ns 13
Access time from CAS precharge tacp — 4 — 850 — 5 ns 14
RAS hold time from CAS precharge tgqcp 45 — 80 — 650 — ns
Notes: 1. AC measurements assume t1 = 5 ns.
2. Assumes that trep < trep (max) and trap < trap (max). If tgep or trap is greater than the

maximurn recommended value shown in this table, tgac exceeds the value shown.

Measured with a load circuit equivalent to 2TTL loads and 100 pF.

Assumes that trcp 2 tgep (Max), trap = trap (Max).

Assumes that trep < trep (Max), tgap 2 trap (Max).

topr (max) is defined as the time at which the output achieves the open circuit condition and is

not referenced to output voltage levels.

Vg (min) and V|_(max) are reference levels for measuring timing of input sngnals Also

transition times are measured between Vjq and V| .

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

9. Operation with the tgap (Mmax) 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 controlled exclusively by taa.

10. Early write cycle only (twcs = twgg (min)).

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

12. An initial pause of 100 s is required after power up followed by a minimum of eight initialization
cycles (AAS-only refresh cycle or CAS-before-RAS refresh cycle).

13. tragc is determined by RAS pulse width in fast page mode cycles.

14. Access time is determined by the longest of tas or toac or tacp-

15. tger is determined by 1,024 refresh cycles.

IS o

N

Timing Waveforms

* Refer to the HM514400A data sheet.
« The HB56D136 writes data only in early write cycle (tywcs 2 ‘WCS (min)).
Delayed write cycle is not available. OE pin is fixed to Vgg.
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HITACHI/ LOGIC/ARRAYS/MEM

HB56D136 Series
Physical Outline
Unit: mm/inch
HB56D136BR/SBR series
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Note:  Following the specification of the contact pads.
Type No. Contactpad
HB56D136BR-XX gold
HB56D136SBR-XX solder
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HITACHI/ LOGIC/ARRAYS/MEN

HB56D136 Series
Unit: mm/inch
HB56D136BS/SBS series A
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Note: Following the specification of the contact pads.

Type No. Contact pad
HB56D136BS-XX gold
HB56D136SBS-XX solder
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