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HB56D136B/S Series
1,048,576-Word x 36-Bit High Density Dynamic RAM Module [T ~46-23-|Q
l DESCRIPTION H PIN OUT
The HB56D136B/SB/BR/SBR/BS/SBS is a 1M x 36 dy-
namic RAM module, mounted 8 pieces of 4 Mbit DRAM
(HM514400JP/AJ) sealed in SOJ package and 4 pieces of
1 Mbit DRAM (HM511000JP) sealed in SOJ package o o
(HB56D136B/SB/BR/SBR) or 4 pieces of 1 Mbit DRAM
(HM511000ATS) sealed in TSOP package (HBS6D136SB/ ]| N | ~ m[:"':"""""""“::]][]
SBS). An outline of the HB56D136B/SB/BR/SBR/BS/SBS / /- """"""""""""
is 72-pin single in-line package. Therefore, the HB56D136B/ Loin 369in 37 Di -
SB/BR/SBR/BS/SBS makes high density mounting possi- P pin - Sipin emn
ble without surface mount technology. The HB56D136B/SB/ o871
BR/SBR/BS/SBS provides common data inputs and out-
puts. Decoupling capacitors are mounted beneath each SOJ Pin Pin Pin Pin Pin Pin Pin Pin
or beside each TSOP but only on the one side of its module No. | Name | No. | Name | No. | Name | No. | Name
board. 1 | vss | 9] NCc | 37 | DQy | 55 | DQu2
B FEATURES 2 DQy | 20 | DQs | 38 | DQss | 56 | DQyo
* 72-pin Single In-line Package 3 | DQug | 21 | DQax | 39 Vss 57 | DQn3
LeadPitch ... 1.27 mm 4 22 40 CASO 58
« Single 5V (+5%) Supply DY Qs — DQs
« High Speed 5 DQio | 23 DQ;3 41 CAS2 | 59 Vee
Access Time ....... 60 ns/70 ns/80 ns/100 ns (max) 6 DQ; 24 DQg 42 | CAS3 | 60 | DQs3p
« Low Power Dissipation 9 25 43 | CASI | el
Active Mods .. . ... 6.51W/5.88W/5.25W/4.62W (max) D0 DQ4 —— D4
Standby Mode «..........co.eenen... 126 mW (max) 8 | DQ; | 26 | DQy | #4 | RASO | 62 | DQs
+ Fast Page Mode Capability 9 DQg | 27 | DQys | 45 NC 63 | DQis
e 1024 RefreshCycle .................oiivinitn (16 ms)
¢ 2 Variations of Refresh 10 Voo 2 A7 46 EIE 64 | DQu
RAS Only Refresh | Nc |2 N | 47| WE | 6 | DQi
CAS Before RAS Refresh 12 | Ag 30 | Voo | 48 | NC | 66 | NC
* TTL Compatible 13| A; | 31| As | 49 | DQy | 67 | PD;
H ORDERING INFORMATION 14| Ay 32 Ag 50 | DQy7 | 68 | PD,
Part No. .?rccms Package Coglt:d 15 Az 33 NC 51 DQo | 69 PD3
ime & 16 | Ay | 34 |RASZ| 52 | DQy | 70 | PDy
HB56D136B/BR/BS-6A 601s 7| As | 3 | DQw | 5 | DOy | 11 | NC
HB56D136B/BR/BS-7A 701ns 18 | A | 36 | DQs | 5 | DQw | 72 | Vss
HB56D136B/BR/BS-8A 80ns | 72-pin SIP Gold
HB56D136B/BR/BS-10A 100ms | SocketType | ~° @ PIN DESCRIPTION
HB56D136B/BR-8 80 ns Pin Name Function
HB56D136B/BR-10 100 ns Ap-Ag Address Input
HB56D136SB/SBR/SBS-6A 60ns Ap-Ag Refresh Address Input
HB56D136SB/SBR/SBS-7A 70ns DQp-DQ3s Data-in/Data-out
HBS6DI36SB/SBR/SBS-8A | 80ms | 7pinSIP | o o CAS0-CAS3 Column Address Strobe
HBS6D136SB/SBR/SBS-10A | 1000s | Socket Type | “0 RASO-RAS3 Row Address Strobe
HB56D136SB/SBR-8 80 ns WE Read/Write Enable
HB56D1365B/SBR-10 100 ns Veeo Power Supply ( + 5V)
B PRESENCE DETECT PINOUT Vs Ground
PD-PDy4 Presence Detect Pin
Pin| Pin HB56D136B/SB/BR/SBR/BS/SBS NC No Connection
No.|Name| 6o | .74 | -8A | -10A [ -8 -10
67 | PDy [ Vgs | Vss | Vss | Vss | Vss | Vss
68 | PD; | Vss | Vss | Vss | Vss | Vss | Vss
69 | PD; | NC Vss NC Vss NC Vss
70| PDy | NC NC Vss Vss Vss Vss
G HITACHI
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HBS56D136B/S Series

B BLOCK DIAGRAM .~ ° T-46-23-18
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HBS6D136B/S Series

B PHYSICAL OUTLINE T-46-23-18 Unm%

* HB56D136B/SB

0.125

0157-3

-Detail A

60ns 70ns 80ns 100ns

Detail B
— £\
2.54Min,
0.100 l 1
Yy =X Limes | Note: Following the specification of the contact pads.
R A 4 Part No. Contact Pad
HB56D136B-XX Gold
HB56D136SB-XX Solder
0157-4
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HB56D136B/S Series

B PHYSICAL OUTLINE T-46-23-18 yp, m

inch
* HB56D136BR/SBR
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Detail A
60ns 70ns 80ns 100ns
gn 1w go mi]
aag aa 11| i1}
Detail B
lile
0.100 l | |_ ¥ ogsme | Note: Following the specification of the contact pads.
p— FR Part No. Contact Pad
o0l HB56D136BR-XX Gold
HBS6D136SBR-XX Solder
0157-8
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HB56D136B/S Series

8 PHYSICAL OUTLINE T-46-23-18 Unit T2

¢ HB56D136BS/SBS
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HB56D136B/S Serles
H ABSOLUTE MAXIMUM RATINGS

T-46-23-18
Parameter Symbol Value Unit
Voltage on Any Pin (Input) Vin —10to +70 v
Relative to Vgg (Output) Vout —10to +70 v
Supply Voltage Relative to Vgg Vce —10to +70 v
Short Circuit Output Current Tout 50 mA
Power Dissipation Pt 8 w
Operating Temperature Topr Oto +70 °C
Storage Temperature Tstg —55t0 + 125 °C
B ELECTRICAL CHARACTERISTICS
* Recommended DC Operating Conditions (T4 = 0 to +70°C)
Parameter Symbol Min Typ Max Unit Note
Vs 0 0 . 0 v
Supply Voltage
Vee 475 50 5.25 v 1
Input High Voltage Vin 24 —_ 5.5 v 1
Input Low Voltage i -10 — 0.8 A\ 1

Note: 1. All voltage referenced to Vgs.
¢ DC Electrical Characteristics (T = 0to +70°C, Voc = 5V £5%, Vgg = OV)

HBS6D136B/SB/BR/SBR/BS/SBS
Parameter |Symbol| -6A A -8A -10A -8 <10 |Unit|  TestConditions | Note
Min | Max | Min | Max [ Min | Max | Min | Max | Min | Max | Min | Max
tin )
°P°“:t5 Iccr | — |1240] — |120] — f1000] — |880| — |1000] — | 880 | mA |trc = Min 1,2
TTL Interface
— 4| — |2 — | 2| = |24| —| 24| = 24 |mA|{RES,CAS = Vg
Standby " Doyt = High-Z
Current e CMOS Interface
—ju2|—|n2|—=|2|—=fn2] =] —-|11r|nA|RASCAS2Vec—-02V
Doyt = High-Z
RAS Only o
Refresh Carrent | 162 | — [1200] — 1120 — [ 960} — |840| — |90 | — | 840 | mA |trc = Min 2
RAS = viy
Candvy locs | —|60| —fe| —|60]| —|60]| —|60|—|60|{malCAS=vg 1
Doyt = Enable
CAS Before
RASRefresh |Iocs | — [1200] — |1080] — |960] — [840| — ) 960 — | 840 | mA |tpc = Min
Current
Page Mode i
:”t Icc7 | — [1200] — f1080] — |920| — [840)] — | 920| — | 840 | mA [tpc = Min 1,3
Tnput Leakage
c.fmm 8 1oy | —10] 10 {—10] 10 [—10| 10 | —10] 10 | —10] 10 | —10| 10 | pA [OVE VsV
Output Leakage _ _ _ _ _ _ VsVos7V
Current Io 10| 10 | ~10] 10 | —10] 10 | ~10| 10 | —10] 10 (—10} 10 | pA |p = JoZ
3:1?;‘;*“5“ Vor | 24 |Voe| 24 |Voe| 24 [Vee| 24 |Voe] 24 |Voc] 24 |Vec| V |Highlyy = —5mA
Output Low
Wl'g;e Voo | 0 [04] 0 |oa] o |o4| 0o |oa| 0 |04 0 [04] V |Lowlyy =42mA

Notes: 1. Icc depends on output load condition when the device is selected, Lo 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 = Vy.
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_5LE D WE 44965203 0019192 570 EEHIT2 HB58D136B/S Series
 Capacitance (Ta = 25°C, Voo = 5V 15%) HITACHT/ LOGIC/ARRAYS/MEN T-46—23-.‘8
Parameter Symbol Typ Max Unit Note
Input Capacitance (Address) Cn — 88 pF 1
Input Capacitance (WE) Cp — 104 pF 1
Input Capacitance (RAS) Ci - 57 pF 1
Input Capacitance (CAS) Cia — 36 pF 1
Output Capacitance (DQg-DQy7, 916, 1825, 27-34) Cr/o1 - 17 pF 1,2
Output Capacitance (DQg, 17, 26, 35) Cro2 — 22 pF 1,2
Notes: 1. Capacitance measured with Boonton Meter or effective capacitance measuring method.
2. CAS = Vpy to disable Doy
¢ AC Electrical Characteristics (To = 0 to 70°C, Vog = 5V 5%, Vgg = 0V)1. 12
Read, Write and Refresh Cycle (Common Parameters)
HB56D136B/SB/BR/SBR/BS/SBS
Parameter Symbol -6A -TA -8A -10A -8 -10 Unit | Note
Min | Max | Min | Max | Min [ Max | Min [ Max | Min | Max | Min | Max
gy“'c‘l‘:"{'i‘nlfe”d or Write tre |10 — |[10| — [0 — {190] — 60| — [190] — | ns
RAS Precharge Time trp 0| — [0 — 0| — || — |7 — 18| — |ns
RAS Pulse Width tras | 60 | 10000 | 70 | 10000 | 80 | 10000 | 100 | 10000 { 80 | 10000 | 100 | 10000 | ns
CAS Pulse Width tcas | 20 | 10000 | 20 {10000 25 | 10000 | 25 | 10000 { 25 | 10000 | 25 | 10000 | ns
Row Address Setup Time tASR 0 — 0 — 0 — 0 — 0 - 0 — ns
Row Address Hold Time tRAH 10 — 10 — 12 — 15 — 12 — 15 — ns
Column Address Setup Time | tagc 0 —_ 0 — 0 — 0 — 0 — 0 — ns
Column Address Hold Time | tcag 15 — 15 — 20 — 20 — 20 — 20 — ns
RAS to CAS Delay Time tRCD 20 40 20 50 2 55 25 75 22 55 25 75 ns 8
RDQE;%E_?:““‘“ Address trap | 15| 30 | 15| 35 | 17| 40 [ 20] 55 | 17| 4 [ 20] 55 | ns | 9
RAS Hold Time tsg | 20| — |20 — |25 — {25} — |25 — |25} — | ms
CAS Hold Time tcsy |60 — | 0| — | 80| — jwo0| — |80} — (100} — | ns
CAS to RAS Precharge Time | tcrp w|l —|w| —]J1w| —}w|] —l1w] —|10)] — | ns
&’.‘;‘:ff“;“éi“;)’e o 3| so |35 |3|s0|3|s0]3]|s0 3]s |7
Refresh Period twgg | — | 16 1 — 1 16 | —] 16 [ ] 16 | =] 16 [ =] 16 | ms]| 15
Read Cycle
HB56D136B/SB/BR/SBR/BS/SBS
Parameter Symbol -6A -TA -8A -10A -8 -10 Unit | Note
Min | Max { Min | Max | Min | Max | Min | Max | Min | Max | Min | Max
Access Time from RAS tRac | — | 0} —{ 0| — | 80 | —]1w0| —]| 8 | — 10| n |23
Access Time from CAS tcaC — 20 — 20 - 25 — 25 — 25 — 25 ns 3,4
Access Time from Address | taa — 30 — 35 — 0 | — | 4 e . —_ 45 ns | 3,5
Read Command Setup Time | tpcs 0 — 0 — 0 — 0 — 0 — 0 — ns
p Command < wer | 0 | =] ol ~Jo|=|o]—=fo]l—={o0o|—1nm
ﬁz‘}g %&T:‘;’Ts tgrg | 0| — 0] —fw] —f[w]|] —fjw| —-]w0|—]ns
%ﬂﬁm to trar, | 30| — 35| = |a0| = |5 ~]ao]| ~|355]~]uns
Dutput Buffer orr | — ] 20| =2 | ]2 =25 =2|[=|2|x]|:s
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HB56D136B/S Series — 2 YE D EE 449L203 0019193 407 EEHIT2.

Write Cycle HITACHI/ LOGIC/ARRAYS/MEN T-46-23-18
HBS6D136B/SB/BR/SBR/BS/SBS
Parameter Symbol -6A -TA -8A -10A -8 -10 Unit | Note
Min | Max | Min | Max | Min | Max | Min | Max | Min | Max | Min | Max
Write Command Setup Time | twcs 0 — 0 — 0 — 0 — 0 — 0 — ns 10
Write CommandHold Time | twew | 15 | — | 15 | — [ 20| — 20 ] — ] 20| —[20] — | ns
Write Command Pulse Width | twp 10 | — 10 | — 5] —12]| — 5] —12 ] — ns
Data-in Setup Time tDs 0 — 0 — 0 — 0 — 0 — 0 — ns 11
Data-in Hold Time tpH 15 — 15 — 20 — 20 — 20 — 20 — ns 11
Refresh Cycle
HB56D136B/SB/BR/SBR/BS/SBS
Parameter Symbol -6A -TA -8A -10A -8 -10 Unit | Note
Min | Max | Min | Max | Min | Max | Min | Max | Min | Max | Min | Max
CAS Setup Time _ '
(CASBeforeRAS | tcsg | 10 | — | 10| — | 10| — | 0| — | 10| — }10] — | ns
Refresh Cycle)
CAS Hold Time
(CASBeforeRAS | tcgr | 15| — | 15| — | 20| — | 20| — ] 20| — | 20| — | ns
Refresh Cycle)
RAS Precharge to _ _
A% Hold Tioee tec | 10| — | 0] — | 10| — ] 0] — |10 10 ns
Fast Page Mode Cycle
HB56D136B/SB/BR/SBR/BS/SBS
Parameter Symbol -6A TA -8A -10A -8 -10 Unit'| Note
Min| Max |[Min| Max |Min| Max |Min| Max |[Min{ Max |Min| Max
Fast Page Mode Cycle Time | tpc 45 — 50 — 55 — 55 — 55 — 55 - ns
Fast Page Mode _
CAS Precharge Time tcp 10 — 10 — 10 — 10 — 10 — 10 ns
Fost Page Mode trasc | — [ 100000| — |100000| — | 100000 — | 100000 — [100000{ — | 100000} ns | 13
Access Time from
CAS Precharge tacp | — 40 - 45 — 50 — 50 — 50 - 50 ns | 14
RAS Hold Time from
CAs Precharge trucp | 40 — 45 — 50 — 50 — 50 — 50 — ns

Notes: 1. AC measurements assume tt = 5 ns.
2. Assumes that trcp S trep (max) and tgap S tRaD (max). If trep or trap is greater than the maximum recommended
value shown in this table, tg A exceeds the value shown.
. Measured with a load circuit equivalent to 2 TTL loads and 100 pF.
. Assumes that tpep 2 trep (max), tRaDp S tRAD (max).
. Assumes that tpcp < tpep (max), tRap 2 tRAD (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. Vi (min) and Vg, (max) are reference levels for measuring timing of input signals. Also, transition times are measured
between Vi and V.
8. Operation with the tgcp (max) limit insures that tg o c (max) can be met, tgcp (max) is specified as a reference point only,
if tRep is greater than the specified tgcp (max) limit, then access time is controlled exclusively by tcac-
9. Operation with the tgr Ap (max) limit insures that tgac (max) can be met, tp oAp (max) is specified as a reference point only,
if trAD is greater than the specified tg op (max) limit, then access time is controlled exclusively by taa.
10. Early write cycle only (twcs 2 twes (min)).
11. These parameters are referenced to CAS leading 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 (any combination
of cycles 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 toa or tcac or tocp-
15. trgF is determined by 1,024 refresh cycles.
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M TIMING WAVEFORMS

HB56D136B/S Series

* Read Cycle HITACHI/ LOGIC/ARRAYS/MEM T-46-23-18
< tRC R
B tRAS .
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p 4
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: Don't care

a157-9
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o Early ycle HITACHI/ LOGIC/ARRAYS/MEM v
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HB56D136B/S Series
* RAS Only Refresh Cycle

HITACHI/ LOGIC/ARRAYS/MEM __ 1_26.23-18
tRC

A

A\ 4

tRAS

N

" )
-

—
tCRP N RPC

F 3

A

A
A

Dout High-Z

1 WE :Don't care
2 7771 : Don't care

057-11

o CAS Before RAS Refresh Cycle

tRC

A

tRAS

A

h 4

LRP

tRPC

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

3 7] :Don't care
4 WE:VIH

0157-12
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« Fast Page Mode Read Cycle HITACHI/ LOGIC/ARRAYS/MEN
« tRASC N I
L tRWCP - T-46-23-18
- —
RAS N / \—
K 7
r {] tCSH N B tPC Sl tRsH | ] tRe
. tRCD L1 tCAS tcas . teas 11, o|tcre
. T —
cAs N
R
P tRAL
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4
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R
tRes | ) tRer | . Lyl Jtrestrem i g L] JtRes N 1 IRRH
3
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_tcaC _tCAC _tCAC
. Ttaa LA L taa
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Qutput N
P tRAC R
Din High-Z
% : Don't care
0157-13
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* Fast Page Mode Early Write Cycle

< tRASC

HB56D136B/S Series

HITACHI/ LOGIC/ARRAYS/MEM
T

K 7 \_
7 tCSH N P trC L] 1 tRSH trP
. tRCD L], tCAS tCAS tCAS tCrP
\jﬁﬁ:]F_
+———>|

B BN
tASC_
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K N
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) 4
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<

Address

IweH twer
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F Y

Dout

7

Din High-Z

: Don't care

015714
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B PACKAGE INFORMATION ’

- 90-20

¢ Dual-in-line Plastic Unit: mm (inch) Scale 3/2
*DP-16B * DP-18B
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* Duakin-line Plastic HITACHT/ LOGIC/ARRAYS/MEM  Unit mm (inch) Scale 3/2
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Ll
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0. Sl‘lmln
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. ~in-| o .
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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*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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