MSC2323258D-xxBS4/DS4 (98.11.13) _

OKIl semiconductor

MSC2323258D-xxB54/DS4

2,097,152 Word By 32 Bit DYNAMIC RAM MODULE : FAST PAGE MCDE WITH EDO

GENERAL DESCRIPTION

The Oki MSC2323258D-xxBS4/DS4 is a fully decoded, 2,097,152 werd X 32 bit CMOS dynamic random
access memory composed of four 16Mb(1Mx16) DRAMSs in SOJ. The mounting of four DRAMs together with
decoupling capacitors on a 72-pin glass epoxy Single-in-Line Package suppotts any application where

high density and large capacity of storage memory are required.
FEATURES

« 2,097,152 word X 32 bit organization
. 72-pin SIMM
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MSC2323258D-xxDS4 : Solder tab

+  Single +5 V supply £10 % tolerance

¢« Input :TTL compatible ‘ .

+ Qutput :TTL compatible, tristate, nonlatch

¢ Refresh : 1024 cycles/16 ms

+ TAS before RAS refresh, TAS before RAS hidden refresh, RAS oniy refresh capability

FAMiLY ORGANIZATION

ACCESS TIME Cycle Power Dissipation
FAMILY (MAX) Time

trac | taa | tcac | (MAX) O'(ﬁf:;é)"g .S(thaﬂr;i?y

MSC2323258D-608S4/DS4 60ns | 30ns | 15ns { 104ns 1486mW
MSC2323258D-70BS4/DS4 70ns | 35ns | 20ns | 124ns 1376mW 22mwW
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FUNCTIONAL BLOCK DIAGRAM

_M802323258D-xxBS4/DS4
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PIN CONFIGURATION
. MSC2323258D-xxBS4/DS4

MSC2323258D-xxBS4/DS84 (98.11.13)

Pin No. Pin name Pin No. Pin name . | Pin No. Pin name’ Pin No. Pin name
i Vss 19 NC 37 NC 55 DQ11
2 DQo 20 DQ4 38 NC 56 DQ27
3 DQ16 21 DQ20 39 Vss 57 DQ12
4- DO 22 DQS5 40 TASD 58 DQ28
5 DQ17 23 DQ21 41 CAS? 59 Vee
6 DQ2 24 DQB 42 TASE 60 DQ29
7 DQ18 25 DQ22 43 CAST 61 DQ13
8 DQ3 26 DQ7 44 RAS0 62 DQ30
9 DQ19 27 DQ23 45 BAST 63 DQ14
10 Vee 28 A7 46 NC 64 DQ31
11 NC 29 NG 47 WE 65 DQ15
12 A0 30 Voo 48 NC 66 ‘NC
13 A1 31 A8 49 DQ8 67 PD1
14 ‘A2 32 A9 50 DQ23 68 PD2
15 A3 33 FASS 51 DQY 69 PD3
16 Ad . 34 RASZ2 52 D25 70 PD4
17 A5 35 NG 53 DQ10 71 NC
18 AB 36 NC 54 DQ26 72 Vss

PRESENCE DETECT PINS
Pin No. Pin name -60 -70
67 PD1 NC NC
68 PD2 NC NC
69 PD3 NC Vss
70 PD4 NC NC




MSC2323258D-xxBS4/DS4 (98.11.13)

ELECTRICAL CHARACTERISTICS

ABSOLUTE MAXIMUM RATINGS :
Rating Symbol Value Unit

Voltage on any pin relative to Vss - Vine Vour -1.0~+70 vV
Voltage Vce supply relative to Vss Veo -1.0~+7.0 v
Short circuit output current los 50 mA
Power dissipation Po 4 W
Operating temperature Torr . ~0~+70 °C
Storage temperature Tsta -40 ~+ 125 °C

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 affect device reliabity.

RECOMMENDED OPERATING CONDITIONS

Parameter Symbol MIN TYPE MAX UNIT [Cperating
temperature
Supply Veltage Ve 4.5 5.0 5.5 \'
Vss 0 0 0 v |oec-~+70°C
Input high voltage VH 24 - 6.5 \
Input low voltage ViL 1 1.0 - 0.8 v

CAPACITANCE

Parameter Symbol Typ. MAX - Unit
Input Capacitance(A0-A9) ] Cini - 32 pF
Input Capacitance(WE) Cine . 35 pF
Input Capacitance(RAS0-EATY) Cing - - 13 pF
Input Capacitance(CAS0-CAS3) Cing - 20 pF
I/O Capacitance{DQ0-DQ31) Cpq - 25 pr

Capacitance measured with Boonton Meter.



DC CHARACTERISTICS

(Vec = 5V£10%, Ta=0 ~ +70 °C)

MSC2323258D-xxBS4/DS4 (98.11.13)

MSC2323258D-

MSC23232580-

Parameter Symbol Cendition G0BS4/DS4 708S4/D54 | Unit | Note
Min Max Min Max
OVSV[nS6<5V: .
Input Leakage Currant It All other ping not -40 40 -40 40 pA
. under test = OV
Qutput Leakage Current o Data outis disable -20 20 -20 20 A
OVEVoyi<5.5V u
Qutput High Voltage VoH loH = -5.0mA 2.4 Vee 2.4 Ve v
Qutput Low Voltage VoL lop = 4.2mA 0 0.4 0 0.4
Avarage power supply- RAT cycling,
9 PRl loc; | CAS eycling - laro | - | 250 malie

current (Operating) tRC=min

Power supply current oz | PAS=viy |TTL - 8 - 8 | ma

Standb TAS =V

(Standby) Wiimos| - | 4 | - | & |ma
Average power supply RAS cycling,

current lccs  |TAS =V - 270 - 250 | mA |1
(RAT only refresh) i tRe=min
Average power supply
current lcce tre = min. - 270 - 250 | mA |1
(CAT before RAS refresh)
Average powser supply : RAS = VL, 7
current loc7 | TAS cyeling - 270 - 250 | mA 11,3
{Fast page) tpe = min.

NOTE: 1. lec 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 FAS = Vi
3. Address can be changed once or less while TAS = Vi



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

MSC2323268D-xxBS4/DS4 (98.11.13)

_ NoTEd.23
MSC2323258D- | MSC2323268D-
Parameter Symbo! B0BS4/DS4 70BS4/D34 UNIT | NOTE
MN | MAX | MIN | MAX
Random read or wiite cycle time tre’ 104 - 124 - ns
Fast page mode cycle time tHPC 25 - 30 - " ns
Fast page mode read modify wite cycle time tHPRWG 68 - 78 - ns
Access time from RAS tRAC - 60 - 70 ns |45,86
Access time from CAS tcac - 15 - 20 ns ‘|45
Access time from column address taa - 30 - 35 ns |46
Access time from CTAS precharge topa - 35 - 40 ns [4,12
Output fow impedance time from TAS torz 0 - 0 - ns |4
Output hold time from TAT low DOH 5 - 5 - ns
TAT to datacutput buffer turn-cff delay time fcez [ 15 0 20 ns |7,8
FAS to dataoutput buffer turn-off delay time tREz 0 15 0 20 ns 7,8
WE to dataoutput buffer tum-off delay time twez -0 7 15 0 20 ns |7
Transition time T 1 50 1 50 ns |3
Refresh period tREF - 16 - 16 ms
RAT precharge time trp 40 . 50 - ns
AAS pulse width tRAS 60 10K 70 10K ns
RAS pulse width (Fast page mode) tRaspP 80 | 100K | 70 | 100K ns
RAS hold time tRsH 10 - 13 - ns
TAS prechargs time top 10 - 10 - ns |14
TAT pulse width \cas 10 10K 13 10K ns
FAT low to TAT high delay time tceH 40 - 45 - ns
TAY high to RAT low delay time icrp 5 - 5 - ns |12
TAT high to BAT high delay time {RHCP 35 - 40 - ns |12
FAS to TAS delay time tRCD 14 | a5 | 14 | 50 | ns |5
FAT to column address delay time tRaD 12 30 12 35 ns |6
Row address set-hp time - tASR 0 - 0 - ns
Row address hold time tRAH 10 - 10 - ns




MSC2323258D-XX_BS4/DS4 (98.11.13)

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

‘ WSC2323258D- | MSC2s23258D-
Parameter Symbol | 60BS4/DS4 70BS4/IDS4 | UNIT | NOTE
M | max | Min | max '

Column addres§ set-up time tAsC 0 - 0 - ns |11
Colurnn address hold time 1CAH 10 - 13 - ns |11
Column address to AAS lead time tRAL 30 - 35 - ns
Read command sol-up time tRCs 4] - 0 - ns |11
Read command hold time tRCH 0 - 0 - ns |91
Read command hold time reference to BAS tRRH . 0 . 0 - ns |9
Write command set-up time twos 0 - 0 . ns |11
Write command hold time tWCH 10 - 13 - ns 11

* Write command pulse width twp 10 - 10 - ns
Write command pulse width{output disable) . | tWPE 10 - 10 - ns
Write command to FAT lead time {RWL 10 - 13 - ns
Wiite command to TAS lead tin;le : fowL 10 - 13 - ns {13
Data-in set-up time DS ‘ 0 - 0 - ns 10,11
Data-in hold time ‘ ipH 15 - 20 - ns |[10,11
TAT precharge WE delay time tcpwo 54 - 64 | - ns
TAST active delay time from RAS precharge trpc 5 . 5 . ns |11
Hggzzﬁ ;‘f;:)p time ' tcsn 5 . 5 . ns |11
TAS hold time (CAS before RAS) tcHR 10 R 10 . ns |12




NOTES: 1)

2)
3)
4)
5}
6)

7}

8)
9)

MSC2323258D-xxBS4/DS4 (98.11.13)

An initial pause of 200 ps is required after power-up foilowed by aminimum of 8
initializatin cycles (examples: BAS only refresh or CTAS before KAT refresh) before
proper device operation is achieved.

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

ViH (min.) and V| {max.) are reference levels for measuring the timing of the input
signats. Transition times are measured between Viy and V).

Measured by using an egivalent load circuit of 2 TTL loads and 100 pF.

Operation within the trcp (max) limit insures that trac (max) can be met. tgcp{max)

is specified as a reference point only: if trep is greater than the specified trgp(tmax)
limit, then access time is controlled by tcac.

Operation within the trap (max) limit ensures that trac (max) can be met. trap{max)

is specified as a reference point oniy: if trap is greater than the specified trap (max)
limit, then access time is controlled by taa.

tegz (max.), trez (max.) and twez (max.) spec. define at whlch time the

output data achieves a high impedance state and is not referenced to output voltage levels.
Wwhen both tcgz and trez were satisfied, ocutput data achieves a high impedance state.
Either the trrH or the trcH spec. must be satisfied for proper read cycle.

10) These parameters are referenced to UCAS and LCAS leading edge in an early write cycle.
~ 11) These parameters are determined by the earlier falling edge of UCAS or LCAS.

12) These parameters are determined by the later rising edge of UCAT or LCAS.

13) tcwL should be satisfied by both UTAS or LTAS.

14) tcp is determined by the time of both UTAS or LTTAS are high.



