MSC23109D-xxBS/DS3 (1999.03.25)
OKI semiconductor

MSC23109D-xxBS/DS3 L7

1,048,576 Word By 9 Bit DYNAMIC RAM MODULE : FAST PAGE MODE TYPE

GENERAL DESCRIPTION

The Oki MSC23109D-xxBS/DS?3 is a fully decoded, 1,048,576 word X 9 bit CMOS dynamic random
access meniory composed of two 4-Mb DRAMSs (1Mx4) in SOJ and one IMb DRAM (1Mx1) in SOJ.
The mounting of three SOJs together with three decoupling capacilors on a 30-pin glass epoxy

Singlc-in-Linc Package supports any application where high density and large capacity of storage memory
are required.

FEATURES

1,048,576 word X 9 bit organization
¢ 30-pin socket insertable module
MSC23109D-xxBS3 : Gold tab
MSC23109D-xxDS3 : Solder tab

«  Single +5 V supply 10 % tolerance

« Input : TTL compatible

¢« OQOutput : TTL compatible, 3-state

¢« Refresh : 1024 cycles/16 ms

+  CAS beforc RAS refresh, hidden refresh, RAS only refresh capability

FAMILY ORGANIZATION

ACCESS TIME Cycle Power Dissipation
FAMILY (Max) Time
t t t . Operaling Standby
RAC AA cAC | (Min) (Max) (Max)
MSC23109D-60BS/DS3 60ns 30ns 15ns 120ns 1375mW_ | 16.5mW
MSC23109D-70BS/DS3 70ns 35ng 20ns 130ns 1210mwW
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FUNCTIONAL BLOCK DIAGRAM
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MSC23109D-xxBS/DS3 (1999.03.25)

PIN CONFIGURATION
MSC23109D-xxBS/DS3

Pin No. Pin name Pin No. Pin name Pin No. Pin name
1 Vee 11 Ad 21 WE
2 CAS 12 AS 22 Vss
3 DQO 13 DQ3 23 DQ6
4 AQ 14 A6 24 NC
5 Al 15 A7 25 DQ7
6 DQ1 16 DQ4 26 Q8
7 A2 17 A8 27 RAS
8 A3 18 A9 28 CAS8
9 Vss 19 NC 29 D8
10 DQ2 20 DQS 30 Vee
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MSC23109D-xxBS/DS3 (1999.03.25)

ELECTRICAL CHARACTERISTICS
ABSOLUTE MAXIMUM RATINGS

Rating Symbol Value Unit
Valtage on any pin relative to Vss Vv Your -1.0~+70 v
Voltage Vee supply relative to Vss Vee -10~+70 \%
Short circuit output current Ios 50 mA
Power dissipation Pp 3 w
Operating temperature Topr -0~+70 T
Storage temperature TstG -40 ~+ 125 T

NOTE:
Permanent device damage may occur if ABSOLUTE MAXIMUM RATINGS are exceeded. Functional

operation should be restricted within the limits as specified in this data sheet. Exposure to absolute maximum
rating conditions for extended period may atfect device reliabity.

RECOMMENDED OPERATING CONDITIONS

Parameter Symbol MIN TYPE MAX UNIT ]Opcrating
temperature
Supply Voltage Vee 4.5 5.0 5.5 A%
Vss 0 0 0 v 0°C~+70°C
Input high voltage Vi 2.4 - 6.5 \%
Input low voltage Vi -1.0 - 0.8 \Y
CAPACITANCE
Parameter Symbol Typ. MAX Unit

Input Capacitance(A0-A9) CiNi 25 pF
Input Capacitance(RAS,WE) CiN2 28 pF
Input Capacitance(CAS) Cns 20 pE
1/O Capacitance(DQO-DQ7) Cpo 13 pF
Input Capacitance(CASB) Cing 13 pF
Input Capacitance(D8) CiNs 12 pF
Output Capacitance(Q8) Cour 13 pF

Capacitance measured with Boonton Meter.
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DC CHARACTERISTICS
(Vee =5Vt 10%, Ta=0 ~ +70 °C)

MSC23109D-xxBS/DS3 (1999.03.25

Par . MSC23109D- MSC23109D- )
arameter Symbol Condition 60BS/DS3 70BS/DS3 Unit | Note
Min Max Min Max
Input Leakage Current 0VEVjp<6.5V: .
Iy All other pins not -30 30 -30 30 HA
under test = OV
QOutput Leakage Current o DQ is disable -10 10 10 10 A
OVE V5.5V H
Output High Voltage Vou Iog =-5.0mA 2.4 Ve 2.4 Ve v
Output Low Voltage VoL Ip, =4.2mA 0 0.4 0 0.4 v
Average power supply current RAS cycling,
(Operating) Iect | CAS cycling - 250 - 220 | ma |12
(RC=min
RAS,CAS = Viy 1
Power supply current i 6 B 6 mA
(Standby)
y Icc2 RAS,CAS R 3 - 3 mA |1
2 Vec-0.2V
Average power supply current RAS cycling,
(RAS only refresh) Iecs TAS =v._ - 250 - 220 | ma | 1,2
(RC=min
Average power supply current RAS cycling,
(CAS before RAS refresh) Iccs TAS before RAS - 250 - 220 | mA |1,2
Average power supply current RAS = vy,
(Fast page) Ieer TAS cycling - 205 - 175 | mA | 1,3
tpc = min.

NOTE: 1. Icc is dependent on output loading and cycles rates. Specified values are obtained

with the output open.
2. Address can be changed once or less while BAS = Vi
3. Address can be changed once or less while CAS = Vg
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MSC23109D-xxBS/DS3 (1999.03.25)

AC CHARACTERISTIC
(Vee = 5V+10%, Ta = 0 ~70 °C)

NOTE 1.2.3
MSC23109D- MSC23109D-
Parameter Symbol 6OBS/DS3 70BS/DS3 UNIT | NOTE .
MIN MAX MIN MAX
Randoni read or write cycle time (RC 120 - 130 - ns
Fast page mode cycle time tpC 40 - 45 - ns
Access time from BAS (RAC - 60 - 70 ns 4,5,6
Access time from CAS . tCAC - 15 - 20 ns 4,5
Access time from column address LAA - 30 - 35 ns 4,6
Access time from CTAS precharge CPA - 35 - 40 ns 4
TAT 10 output in Low-Z Lz 0 - 0 - ns |4
Output buffer turn-off delay LOFF 0 15 0 20 ns |7
Transition time tt 3 50 3 50 ns 3
Refresh period {REF - 16 ‘ - 16 ms
RAS precharge time IRp 50 - 50 - ns
RAS pulse width tRAS 60 10K 70 10K ns
BAS puise width (Fast page mode) LRASP 60 100K 70 100K ns
RAS hold time IRSH 15 - 20 - ns
TAS precharge time tcp 10 - 10 - ns
TAS pulse width CAS 15 10K 20 10K ns
TAS hold time ICSH 60 - 70 - ns
TAS to RAS precharge time lCRP 5 - 5 - ns
RAT 1o TAS delay time {RCD 20 45 20 50 as |5
RHAT to column address delay time tRAD 15 30 15 35 ns |6 -
Row address set-up time LASR 0 - [¢] - ns
Row address hold time {RAH 10 - 10 - ns
Column address set-up time tASC 0 - 0 - ns
Column address hold time ICAH 15 - 15 - ns
Column address hold time fromBAS | tar 50 - 55 - ns
Column address to RAS lead time RAL 30 - 35 - ns
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MSC23109D-xxBS/DS3 (1999.03.25)

AC CHARACTERISTICS (Continued)
(Vee = 5V£10%, Ta= 0 ~70 °C)

MSC23109D- MSC23109D-
Parameter Symbol GOBS/DS3 T0BS/DS3 UNIT | NOTE
MIN | MAX | MIN | MAX

) Read command set-up ti;rx: tRCS 0 - 0 - ns
Read command hold time (RCH 0 - 0 - ns 8
lé%«gi_ command hold time reference to {RRH 0 _ 0 _ as |8
Write command set-up time twCs 0 - 0 - ns
Write command hold time tWCH 10 - 15 - ns
WRite command hold time from RAS | twcr 50 - 55 - ns
Write command pulse width twp 10 - 15 - ns
WRite command to RAT lead time tRWL 15 - 20 - ns
WRite command to CAS lead time tCWL 15 - 20 - us
Dala-.in set-up time DS 0 - 0 - as
Data-in hold time (DH 15 - 15 - ns
Data-in hold time from BAS {DHR so | - 55 - s
CAS active delay time from BAS tRPC 10 . 10 R ns
precharge
RAT 10 CAS set-up time tCSR 10 ) 10 . us
(CAS before RAS)
TAS hold time (CAS before RAS) {CHR 30 ) 30 _ as
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MSC23109D-xxBS/DS3 (1999.03.25)

NOTES: 1) Aninitial pause of 200 ps is required after power-up followed by aminimum of 8
initializatin cycles (examples: only refresh or CAS before RAS refresh) before
proper device operation is achieved.

2) The AC measurements assume the transition time (tT) =5 ns.

3) Vg (min.) and Vi, (max.) are reference levels for measuring the timing of the input
signals. Transition times are measured between Viy and VL.

4) Measured by using an eqivalent load circuit of 2 TTL loads and 100 pF.

S) Operation within the trcp (max) limit insures that trac (max) can be met. trep(max)
is specified as a reference point only: if (rcp is greater than the specified (rcp(max)
limit, then access time is controlled by tcac.

6) Operation within the trap (max) limit ensurcs that trac (max) can be met. trap(max)
is specified as a reference point only: if (rap is greater than the specified (g (max)
limil, then access time is controlled by taa.

7) The torr (max.) spec. defines at which time the output data achicves a high impedance
state and is not referenced to output voliage levels.

8) Either the trrpy or the trcy spec. must be satisfied for proper read cycle.
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