HB56D25609A/B-85A/10A/12A

262,144-Word x 9-Bit High Density Dynamic RAM Module

B DESCRIPTION Pin No. | Pin Name | Pin No. | Pin Name
v
The HB56A25608 is a 256K x 9 dynamic RAM module, mounted _<C 16 Da,
two 1-Mbit DRAM (HM514256A) sealed in SOJ package and 256Kbit 2 CAS 17 Ag
DRAM (HM51256) sealed in PLCC package. An outline of the 3 DQ, 18 NC
HBS56A25609 is 30-pin single in-line package having Lead types 3
(HB56A25609A), Socket type (HB56A25609B). Therefore, the Ao 19 NC
HB56A25609 makes high density mounting possible without surface 5 A, 20 DQs
mount technology. The HB56A25609 provides common data inputs 6 DQ 21 WE
and outputs and also provides separate /O on parity bit for parity !
check. Its module board has decoupling capacitors beneath the 7 Az 22 Vss
each SOJ and PLCC. 8 A, 23 DQg
B FEATURES 9 Vss 24 NC
* 30-Pin Single In-Line Package 10 DQ, 25 DQ,
LeadPitch........ ... ... ... ... ... ... ...... 2.54mm
« Single 5V (+ 10%) Supply 1 A4 % | PQ
¢ High Speed 12 As 27 RAS
AccessTime....................... 85/100/120ns (max.) 13 DQ, 28 PCAS
¢ | ow Power Dissipation
Active Mode . .................. 1.11/0.94/0.79mW (max.) 14 As 2 FD
StandbyMode. . ................ ... ..... 33mW (max.) 15 A, 30 Vee
* Fast Page Mode Capability
*512RefreshCycle ............ ... .. ... ... ... ... 8ms W PIN DE IPTION
® 2 Variations of Refresh SCR
RAS Only Refresh Pin Name Function
CAS Before RAS Refresh Ao ~ A Address Input
¢ TTL Compatible 2
Ag ~ Ag Refresh Address Input
B ORDERING INFORMATION RAS Row Address Strobe
Part No. Access Time Package m, PCAS Column Address Strobe
HB56D25609A-85A 85ns 30 vin SIP WE Read/Write Enable
HB56D25609A-10A 100ns Lea‘(’i"‘T DQ, ~ DQ, Data-In/Data-Out
HBS56D25609A-12A 120ns ype .
PD Data-In for Parity
HB56D25609B-85A 85ns . "
HB56D25609B-10A 100ns o pin SIP PQ Data-Out for Parity
HBS56D25609B-12A 120ns ocket Lype Vee Power Supply (+5V)
Vss Ground
H PIN OUT NC Non-Connection
[ e — nr
\1 pin 30 pin
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HB56D25609A/B-85A/10A/12A

B BLOCK DIAGRAM
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| PHYSICAL OUTLINE
* HB56D25609A Series
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HB56D25609A/B-85A/10A/12A
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Detail A
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NOTE: The plating of the contact finger is solder coat.
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HB56D25609A/B-85A/10A/12A

B ABSOLUTE MAXIMUM RATINGS

Parameter Symbol Value Unit
Voltage on Any Pin Relative to Vgg V1 -1.0to +7.0 \"
Supply Voltage Relative to Vgg Vee -1.0to + 7.0 v
Short Circuit Output Current Tout mA
Power Dissipation Pr w
Operating Temperature Topr Oto + 70 °C
Storage Temperature Tog -55t0 +125 °C
B ELECTRICAL CHARACTERISTICS
* Recommended DC Operating Conditions (T, = 0 to +70°C)
Parameter Symbol Min. Typ. Max. Unit Note
Vss 0 0 0 \4
Supply Volta
pply ¥ollage Veo 45 50 55 v 1
Input High Voltage Vig 2.4 — 55 \' i
Input Low Voltage Vi -1.0 - 0.8 A\ 1
NOTE: 1. All voltage referenced to Vss.
8l DC ELECTRICAL CHARACTERISTICS (T, = 0to +70°C, V¢ec = 5V + 10%, Vgg = 0V)
HBS6D25609A/B
Parameter Symbol Test Conditions -85A -10A -12A Unit | Note
Min. | Max. | Min. | Max. | Min. | Max.
Operating Current Icct trc = Min. — 202 — 170 — 144 'mA | 1,2
TTL Interface RAS,
CAS = Vj, — | 6 | =] 6 | —| 6 |mA
DOUT = ngh—Z
Standby Current
> 12 " oMOS Tnterface RAS,
CAS = V¢ 0.2V — 3 — 3 — 3 mA
DOUT = ngh—Z
RAS-Only = Mi
Refresh Current Ices tre = Min. — 202 — 170 — 44 | mA 2
RAS = Vi,
Standby Current Iccs | CAS =V, — 16 — 16 — 16 | mA 1
Doyt = Enable
CAS-Before-RAS .
Refresh Current Iccs | tre = Min. — 192 — 165 — 139 | mA
Fast Page o
Mode Carrent Icc7 | tec = Min. — {180 | — {170 | — [ 44 |mA|L3
Input Leakage Current I OV=sVyn=sT7V -10 10 -10 10 -10 10 pA
Output Leakage 0V = Vour < 7V, _
Current Iio Dour = Disable -10 10 -10 10 10 10 | uA
Output High Voltage Vou |lour =-SmA 24 | Vec | 24 | Ve | 24 [ Ve | V
Output Low Voltage VoL | loyr = 4.2mA 0 0.4 0 0.4 0 04 | V
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 = Vy..
3. Address can be changed once or less while CAS = Viy.
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HB56D25609A/B-85A/10A/12A
B CAPACITANCE (T, = 25°C, Vcc = 5V + 10%)

Parameter Symbol Typ. Max. Unit Note
Input Capacitance (Address) Cp — 30 pF i
Input Capacitance (Clock) Cp — 36 pF 1
Input/Output Capacitance (DQy-DQ7) Cro — 17 pF 1,2
Input Capacitance (PD) Cyp3 — 10 pF 1,2
Output Capacitance (PQ) Co — 12 pF 1,2
NOTES: 1. Capacitance measured with Boonton Meter or effective capacitance measuring method.

2. CAS = Vjj to disable Dgy.

B AC CHARACTERISTICS (T, = 0to 70°C, Ve = 5V + 10%, Vgg = 0V) (D.(12)
* Read, Write and Refresh Cycle (Common Parameter)

HB56D25609A/B
Parameter Symbol -85A -10A -12A 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 80 10000 100 10000 120 10000 | ns
CAS Pulse Width tcas 25 10000 25 10000 30 10000 | ns
Row Address Setup Time tASR 0 — 0 — 0 — 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 55 25 75 25 90 ns 8
RAS to Column Address Delay Time | tgap 17 45 20 55 20 65 ns
RAS Hold Time tRSH 25 — 25 — 30 — ns
CAS Hold Time tesH 85 — 100 — 120 — ns
CAS to RAS Precharge Time tcrp 10 — 10 — 10 — ns
Transition Time (Rise and Fall) tt 3 50 3 50 3 50 ns 7
Refresh Period tREF — 8 — 8 — 8 ns 15
¢ Read Cycle
HB56D25609A/B
Parameter Symbol -85A -10A -12A 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 tAn — 40 — 45 — 55 ns 3,5
Read Command Setup Time tRCS 0 — 0 — 0 — ns
Read Command Hold Time to CAS tRCH 0 — 0 — 0 — ns
Read Command Hold Time to RAS | tggu 10 — 10 — 10 — ns
Column Address to RAS Lead Time tRAL 40 — 45 — 55 — ns
Output Buffer Turn-Off Time toFF 0 20 0 25 0 30 ns 6
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HB56D2560

9A/B-85A/10A/12A

e Write Cycle

HBS6D25609A/B
Parameter Symbol -85A -10A -12A Unit | Note
Min. | Max. | Min. | Max. | Min. | Max.
Write Command Setup Time twes 0 — 0 - 0 - ns 10
Write Command Hold Time tweH 20 — 25 — 30 — ns
Write Command Hold Time to RAS twCr 65 — 80 — 95 — ns
Write Command Pulse Width twp 15 — 20 — 25 — ns
Data-In Setup Time tps 0 — 0 — 0 — ns 1
Data-In Hold Time tpH 20 — 20 — 25 — ns 1
Data-In Hold Time to RAS tDHR 60 — 75 — 90 — ns

* Refresh Cycle

HB56D25609A/B
Parameter Symbol -85A -10A -12A Unit | Note
Min. Max. | Min. Max. | Min. | Max.
CAS Setup Time
(CAS Before RAS Refresh Cycle) tesk 10 - 10 - 10 - ns
CAS Hold Time
(CAS Before RAS Refresh Cycle) fese |20} — 1 20 % ns
RAS Precharge to CAS Hold Time trpc 15 — 15 — 15 — ns
* Fast Page Mode Cycle
HB56D25609A/B
Parameter Symbol -85A -10A -12A Unit | Note
Min. | Max. | Min. | Max. Min. Max.
Fast Page Mode Cycle Time tpe 55 — 55 — 65 — ns
Fast Page Mode CAS Precharge Time tep 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 tRHCP 50 — 50 — 60 — ns
NOTES: I. AC measurements assume tt = 5ns.
2. Assumes that trcp < trep (max.) and tRap < trap (max.). If trep Or trap is greater than the maximum
recommended value shown in this table, trac exceeds the value shown.
3. Measured with a load circuit equivalent to 2 TTL loads and 100pF.
4. Assumes that trep = trep (Max.), tRaAp < trap (max.).
S. Assumes that tcp < trep (Max.), tRap = trap (Max.).
6. torr (max.) defines 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 Vi and VL.
8. Operation with the trcp (max.) limit insures that trac (max.) can be met, trcp (max.) is specified as a reference
point only, if trcp is greater than the specified trcp (max.) limit, then access time is controlled exclusively by tcac.
9. Operation with the trap (max.) limit insures that trac (max.) can be met, trRap (max.) is specified as a reference
point only, if trap is greater than the specified trap (max.) limit, then access time is controlled exclusively by taa.
10. Early write cycle only (twcs = twcs(min.))
11. These parameters are referenced to CAS leading edge in an early write cycle.
12. An initial pause of 100us 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 taa Or tcac o tace
15. treF defines is 512 refresh cycles.
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N TIMING WAVEFORMS

HB56D25609A/B-85A/10A/12A

* Read Cycle
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HB56D25609A/B-85A/10A/12A

* Early Write Cycle

xS t ‘:: | tRas t ] | )L
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HB56D25609A/B-85A/10A/12A

* RAS Only Refresh Cycle

- e -
— J 1= trAs > N
N Ao
1CRP > <RPC
tasn tRa
Address %ir n‘’J<////////////_/////////////////// 7
Dout ’ 1 WE : Don't care
2 : Don't care
» CAS Before RAS Refresh Cycle
- trc
RAS X / trp \ .
trpC tcsh JIcHR <RPC, o

- A
2] N

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

3V} :Dontcare
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HB56D25609A/B-85A/10A/12A

* Fast Page Mode Read Cycle

» trasc
R _ tRHCP _
RAS ’\ - /{ \
L 5 N
ol e tes - - tpc o tetBSH | [ tRP
» taco ol [CAS, tcas <88 LIt e sitcrp
CAS N —
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I 117 Citres || n =1
—_— f NV Y
WE ///////////// toac. | 4 teac i _tcac <2 Z
taa taa taa
tacp o tace o
torF torr torF
i i N Vali Valid
Dout 4 o!vmal"ﬁ ; 4 ovo2 Outpit N
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% .
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¢ Fast Page Mode Early Write Cycle

HB56D25609A/B-85A/10A/12A

RAS i -
N N
N A N
tr tesH o tec oy o tAsH tpp
B tRco 1 tcas | teas tcas tcRp
CAS
: N ¥ | : N N
. trap cP
K tCAH tCAH
tasr < tasc | | tasc
l |
Address Row Column 1 Column N 'y
twes | | ] twes,_ T
- tweH - tweH
> twp twp_
WE /AN s 2 07
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Valid Valid
Dout Input 2 o P00
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