ORI semiconductor

MSC2320A-xxYS9 _

262,144 Word BY 36 Bit DYNAMIC RAM MODULE : FAST PAGE MODE TYPE

GENERAL DESCRIPTION

The Oki MSC2320A-xxYS9 is a fully decoded, 262,144 word x 38 bit CMOS dynamic random access
memory composed of eight IMb DRAMSs in SOJ (MSM514256AJS) and four 256 Kb DRAMs in PLCC
(MSM51C256JS). The mounting of eight SOJs and four PLCCs together with twelve 0.2 »F decoupling
capacitors on a 72 pin glass epoxy Single-In-Line Package supports any application where high density

FEATURES

® 262,144 word X 36 bit organization
® JEDEC Compatible Dimensioning
® Family organization

. Access Time (MAX) Cycle Time Power Dissipation
Family -
tRAC tAA tcAC (MIN) | Oparating (MAX) |Standby (MAX)
MSC2320A-80YS9 80ns 40ns 20ns 160ns 4410mW 95mwW
MSC2320A-10YS9 100ns 50ns 25ns 190ns ~ 3780mw (MOS level)

Single + 5V supply, +5% tolerance

Input  : TTL compatible

Output : TTL compatible, tristate, nonlatch

Refresh : 512 cycles/8 ms

CAS before RAS refresh, RAS only refresh, hidden refresh, and fast page mode capability
Fast access and cycle times

FUNCTIONAL BLOCK DIAGRAM
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PIN CONFIGURATION

MSC2320A-xxYS9

TOP

PN No. PINNAME| PINNo. PINNAME| PINNo. PIN NAME| PINNo. PIN NAME | PIN No. PIN NAME
1 vss 16 A4 31 AB. 46 NC ] DQi4
2 DQO 17 A5 32 NC 47 WE 62 DQ33
3 pQis 18 A6 33 NG 48 NG 63 DQ1S
4 Dat 19 NC 34 RAS2 49 DQo 64 DQ34
5 DQig 20 DQ4 35 DQ26 50 DQ27 65 DQie
6 DQ2 21 DQ22 36 [ol":} 81 DQ10 66 NC
7 DQ20 22 DQ5 a7 Dot7 52 DQ28 o7 PDO
8 pQz3 23 0Q23 38 DQ35 53 Dan 68 PD1
9 DQ2i 24 DQ6 39 vsS 54 DQ29 69 PD2
10 vCe 25 DQ24 40 CASO 55 o2 70 PD3
1 NC 26 oa7 4 CAS2 56 DQ30 7 NC
12 A0 27 DQ25 42 CAS3 87 D13 72 vss
13 At 28 A7 43 CAS1 58 D3t
14 A2 20 NC 44 RASOD 59 VCC
15 A3 30 VCC 45 NC 80 DQ32
PinNo. | PinName |MSC2320A- MSC2320A-
67 PDO vsS VSS
68 PD1 NC. NC.
69 PD2 NG. V58
70 PD3 VSS VSS
ABSOLUTE MAXIMUM RATINGS (See Note)
Rating Symbol Value Unit
Voltage on any pin relative to Vss ViN, VOUT -1~ +7 \'
Voltage on VGG supply relative to Vsg vee -1~ +7 v
Operating temperature Topr 0~70 ‘C
Storage temperature Tstg —40 ~ 125 ‘C
Power dissipation Pp 12 W
Short circuit output current los 50 mA

Note: Permanent device damage may 0CCur if ABSOLUT

should be restricted to the conditions as detailed in the operation
absolute maximum rating conditions for extended periods may aftect device reliability.

£ MAXIMUM RATINGSure Exgéedet Functional eperation

al sections of this data sheet. Exposure to




RECOMMENDED OPERATING CONDITIONS (Referenced to Vss)
Parameter Symbol Min. Typ. Max. Unit teomp:;::t:?e
Vce 4.75 50 5.25 v
Supply Voltage
vss 0 0 0 v
0°C ~ +70°C
tnput High Voltage,
all inputs ViH 2.4 — 6.25 v
Input Low Voltage,
all inputs viL -1.0 - 08 v
DC CHARACTERISTICS
Vec=5V£5%, Ta=0~+70C)
MSC2320A- | MSC2320A-
Parameter Symbol Condition 80YS9 10¥S9 Unit | Note
Min. | Max. | Min. | Max.
OV<VIN<6.25V :
Input Leakage Current LI All other pins —120| 120 (—120} 120 | xA
not under test=0V
Data out is disable
Output Leakage Current ILo OV<VoUT<5.25V —10| 10 | —10| 10 | A
Qutput high voltage VoH | loH=—5.0mA 24 | — (24| — | V
Output low voltage VoL | loL=4.2mA — |04 | — |04 V
A | t RASO, RAS2 cycling,
verage power supply curren leot CASO—CAS3 cycling) — | 840 | — | 720 | mA 1,2
(Operating) tRc=min
Power supply current I RASO, RAS2=V|4 T — |30 | — |3 mA
(Standby) CC2 | CAS0-CAS3=V}y MOS| — | 18 | — | 18 | ma
Average power supply current RASO, RAS2 cycling,
AVEre —CAS3= — —
(RAS only refresh) lccs f;ﬁ(«zsgmﬁ S3=ViH 840 720 f mA | 1,2
Average power supply current . _ _
(CAS before RAS refresh) Icce | tre=min. 840 720 | mA | 1
RASO, RAS2=V)_,
Average power supply current FAGH_CAGR N -
(Fast page mode) Icc7 ::P,;sgmi(r:‘Ass cycling 680 620 [ mA {1, 3

Note : 1. Icc in dependent on out put loading and cycle rates.
Specified value are obtained with the output open.
2. Address can be changed once or less while RAS=V)_

3. Address can be changed once or less while CAS=V|H,



CAPACITANCE
(Voo =5V £5%, f=1MHz, Ta=0~ +70°C)

Parameter Symbol Min. Max. Unit
Input Capacitance (A0 — A8) Cint - 88 pF
Input Capacitance (WE) Cinz - 104 pF
Input Capacitance (RASO, RAS2) Cins - 57 pF
Input Capacitance (CASO—CAS3) Cina - 36 oF
1/0 Capacitance (DQ0—7, 916, 1825, 27—34) CDQy - 17 pF
I/O Capacitance (DQ8, 17, 26, 35) CDQ2 — 22 pF

Capacitance measured with Boonton Meter.



AC CHARACTERISTICS 0
(Vog = 5V £ 5%, Ta = 0 ~ +70°C)

Parameter Symbol MSC2320A-80YS9 | MSC2320A-10YS9 Unit Note
MIN MAX MIN MAX

Random read or write cycle time tRc 160 — 190 — ns
Fast page mode cycle time tpc 80 — 55 - ns
Access time from RAS tRAC — 80 — 100 ns 2,7
Access time from CAS tCAC — 20 — 25 ns 2,7
Access time from column address tAA - - 40 — 50 ns 2,8
Access time from CAS precharge tcpA — 45 — 50 ns 2
CAS to output in Lo-Z toLz 0 — 3] - ns 2
Output buffer turn-off delay toFF o} 20 o] 20 ns 3
Transition time (Rise and Fall) T 3 50 3 50 ns 1
RAS precharge time tRp 70 — 80 — ns
RAS puise width tRAS 80 10K 100 10K ns
RAS pulse width (Fast page mode) tRASP 80 100K 100 100K ns
RAS hold time tRsH - 25 — ns
CAS hold time tcsH 80 — 100 — ns
CAS pulse width tCAS 20 10K 25 10K ns
RAS to CAS delay time tRCD 22 60 25 75 ns 7
RAS to column address delay time tRAD 17 40 20 50 ns 8
CAS to RAS precharge time ICRP 10 — 10 — ns
CAS precharge time (Fast page mode) top 10 — 10 - ns
Row address set-up time tASR [+] = 0 — ns
Row address hold time tRAH 12 -~ 15 — ng
Column address set-up time tasc 0 — 0 — ns
Column address hold time tCAH 15 — 20 - ns
Column address hold time refer. to RAS | tag 60 — 75 — ns
Column address to RAS lead time tRAL 40 — 50 — ns
Read command set-up tRcs 0 — 0 — ns
Read command hold time tRCH 0 — 0 — ns 4
Read command hoid time refer. to RAS | tray 10 ~ 10 — ns 4
Write command hold time twcH 15 — 20 - ns
Write command hold time refer. to RAS | twch 65 - 75 — ns
Write command pulse width twp 15 — 20 - ns
Date set-up time tps 0 - 0 - ns 5
Date hold time tDH 15 - 20 - ns 5
Date hold time referenced to RAS tDHR 85 — 76 — ns
Refresh period tREF - 8 — 8 ms
Write command set-up time twes o] - 0 — ns 8
CAS set-up time (CAS before RAS cycle) tcsR 10 — 10 — ns
CAS hold time (CAS before RAS cycle) tcHR 30 — 30 — ns
RAS to CAS precharge time tRPC 10 — 10 — ns
CAS precharge time tCPN 10 — 15 — ns

NOTES :

1) AC measurements assume tt =5ns.

2) Measured with a load squivalent to 2 TTL loads and 100pf,

3) toFr (max) defines the time at which the output achieves an open circuit condition.

4)  Either tRcH or tRRH must be satisfied for a read cycle.

5) These paramenters are referenced to CAS leading edge.

6) twcs is not a restictive operating parameter. This is included in the data sheet as electrical characteristic only. If twes>twes (min), the
cycle is and early write cycle and the data out pin will remain as open circuit (Hi-Z)

7) Operation within the tRcp (max) limit, insures that tRAC (max) can be met. tRcp (max) is specified as a refesence,point oply: if tmen is
greater than the specified tRep (max) limit, them access time is controlled by tcac.

8) Operation within the tRap (max) limit, insures that tRAC (max) can be met. tRap (max) is specified as a reference point only : if tRap is
greater than the specified tRap (max) limit, them access time is controlled by taA.
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® FAST PAGE MODE READ CYCLE
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® RAS ONLY REFRESH CYCLE
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©® HIDDEN REFRESH READ CYCLE
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