OKI Semiconductor
MSC23T/D1721C-xxBS20

1,048,576-Word x 72-Bit DRAM MODULE : FAST PAGE MODE TYPE

DESCRIPTION

The OKI MSC23T/D1721C-xxBS20 is a fully decoded 1,048,576-word x 72-bit CMOS Dynamic
Random Access Memory Module composed of sixteen 4-Mb DRAMs (1M x 4) and four 2-Mb
DRAMs (1M x 2) in TSOP or SO packages mounted with twenty decoupling capacitors on an
168-pin glass epoxy dual-inline package supports any application where high density and large
capacity of storage memory are required.

FEATURES

¢ 1-Meg x 72-bit (8 Byte Parity) organization

* 4-Mb DRAMs package
MSC23T1721C-»BS20  : TSOP
MSC23D1721C-xBS20 : SO

* Single 5 V supply +10% tolerance

® Access times : 60, 70, 80 ns

® Input : TTL compatible

* Qutput : TTL compatible, 3-state

* Buffered inputs {except RAS, DQ's)

* 4 Byte interleave enabled, dual address 0 input (A0/B0)

* Refresh : 1024 cycles/16 ms

* CAS before RAS refresh, CAS before RAS hidden refresh, RAS-only refresh capability

* Multi-bit test mode capability

* Fast Page Mode capability

PRODUCT FAMILY
Family Access Time {(Max.) Cycle Time Power Dissipation
trac | taa |tcac|toea (Min) _|Operating (Max.)| Standby (Max.)
MSC23T/0721C-608520 60ns | 36 ns| 20 ns {20 ns 110 ns 11220 mW 143 W
MSC23T/D1721(-70B520 70ns |41 n5{25ns |25 ns 130 ns 10120 mW (MOS level)
M5C23T/D1721C-80B520 80 ns |46 ns|25 ns [ 25 ns 150 ns 9020 mW
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PIN CONFIGURATION
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MSC23T/D1721C-xxBS20
MSC23D1721C-xxBS20
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Front Side
Pin No. |Pin Name| | Pin No. |Pin Name]| Pin No. |Pin Name|] Pin No. |Pin Name] | Pin No. {Pin Name
1 Vss 18 Ve 35 A4 52 DQ18 69 DQ28
2 DQO 19 DQ14 36 AG 53 DQ19 70 DQ29
3 DQt 20 DQ15 37 A8 54 Vss 71 DQ30
4 DQ2 21 BQ16 38 NG 55 0020 72 DQ31
5 DQ3 22 DQ17 39 NC 56 Da21 73 Voo
6 Vee 23 Vs 40 Ve 57 DQ22 74 DQ32
7 DQ4 24 NG L) NC 58 D23 75 DQ33
8 DQS 25 NG 42 NC 59 Ve 76 DG34
9 DG6 26 Ve 43 Vss 60 DQ24 77 DQ3s
10 Dar 27 WED 44 0E2 61 NG 78 Vss
11 D08 28 CASD 45 RASZ 62 NC 79 PD1
12 Vss 29 CASZ 45 CASq 63 NC 80 PD3
13 DQ9 30 RAST 47 CASE 64 NC 81 PD5
14 DQ1o 3 OE0 48 WEZ 65 DQ25 82 PD7
15 DO 32 Vss 49 Ve 65 DQ26 83 DO
16 DQ12 33 AD 50 NC 67 DQ27 84 Ve
17 DQ13 4 A2 51 NC 68 Vss
Back Side

Pin No. |Pin Name Pin No. |Pin Name{ | Pin No. |Pin Name| | Pin No. [Pin Name] | Pin No. |Pin Name
85 Vss 102 Voo 119 A5 136 D054 153 DQs4
86 D036 103 DQ5G 120 A7 137 D@55 154 D65
87 DQ37 104 D51 121 A9 138 Vsg 155 DQs6
88 D038 105 DQs2 122 NC 139 DG56 156 DQ&7
89 DG39 106 DQ53 123 NG 140 DQ57 157 Ve
20 Ve 107 Vss 124 Ve 141 DQ58 158 DQ68
91 D40 108 NG 125 NG 142 DQ59 159 DQB9
92 DM 109 NG 126 B0 143 Vee 160 D70
23 0Q42 || 110 Veo 127 Vss 144 D60 161 DQ71
94 | po4s 1M NC 128 NE 145 NC 162 Vss
95 DQ44 112 CAST 129 NC 146 NG 163 PD2
96 Vss 113 CAS3 130 CAS5 147 NG 164 PD4
97 D45 114 NG 131 CAS7 148 NG 165 PD6
98 DQ46 115 NC 132 PDE 149 DQ61 166 P08
99 DQ47 116 Vss 133 Ve 150 DQ62 167 ID1
100 DQ48 117 Al 134 NC 151 DQ63 168 Vee
101 DQ49 118 A3 135 NG 152 Vss
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OKI Semiconductor : MSC23T/D1721C-xxBS20

Presence Detect Pins

Pin No. Pin Name Mseggg;g21 C MSC-273;I sDz‘l0721 C MS?%%LI;’;JZi C
79 PD1 VoL VoL VoL
163 PD2 VoL VoL ' VoL
80 PD3 Vou Vou Vou
164 PD4 VoL Voo VoL
81 PDS VoL VoL VoL
165 PD6 VoH Vou Vou
82 PD7 Vou Vou VoL
166 PD8 - Vou Vo Vol
83 D0 NC NC NG
167 D1 Vss Vss Vss

Note: PDI - PD8 (Buffered Output)
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OKI Semiconductor MSC23T/D1721C-xxBS20

ELECTRICAL CHARACTERISTICS

Absolute Maximum Ratings

Parameter Symbol Rating Unit

Voltage on Any Pin Relative to Viss |V, Vour -1.0t07.0 v
Voltage Ve Supply Relative to Vg Voo -1.0107.0 '
Shozt Circuit Output Current lgs 50 mA
Power Dissipation Pp 20 w
Operating Temperature Topr Qto 70 °C
Storage Temperature Tst_gi —40to 125 °C

Note: Permanent device damage may occur if ABSOLUTE MAXIMUM RATINGS are
exceeded. Functional operation should be restricted to the conditions as detailed in the

operational sections of this data sheet. Exposure to absolute maximum rating conditions

for extended periods may affect device reliability.

Recommended Operating Conditions

{Ta =0° to 70°C)

Parametor

Symbol Min. TYp. Max. Unit
Voo 45 5.0 5.5 Vv
Power Supply Voltage Ves 0 ) 0 v
input High Veltage Viy 24 —_ 6.5 v
fnput Low Voltage ViL -1.0 —_ 08 v
Capacitance (Ta < 25°C, { = 1 MHy)
Parameter Symbeol Typ. Max, Unit
Input Capacitance (A0 - A9, BO) Cing — 10 pF
Input Capacitance (RASO, RASZ) Cinz — 80 pE
Input Capacitance
(RS0 - CASY, Wed, WEZ, 0E0, 00| O™ - 10 PF
I/Q Capacitance (DQO - DO71) Cog — 13 pF

Note: Capacitance measured with Boonton Meter.

357



MSC23T/D1721C-xxBS20

OKI Semiconductor

DC Characteristics

{Veg = 5 V £10%, Ta = 0°C to 70°C)

rnsczarlm 721C|MSC23T/D1 1210rMsc231’/01 721C
Parameter Symbol Condition -60BS20 -70BS20 -80BS20 |Unit|Note
Min. | Max. | Min. | Max. | Min. | Max.
CVsVigBS5V:
Input Leakage Current ILi | Al other pins not | —100 | 100 =100 100 | -100 | 100 yA
under test=0V
Output Leakage Current | 1o 3‘\’/”:32"‘;2’_5‘, -0 10 -0] 10| 10/ 104
Output High Voltage Vou [ lon=-5.0 mA 2.4 Veo | 24 | Vg 24 | Voo | V
Output Low Voltage Voo |loL=4.2 mA a 0.4 0 04 0 0.4 v
Average Power N
Supply Current tegr | 0o CAS tycling, | 2040 | — | 1840 | — | 1640 | ma|1.2
) trc = Min.
(Operating)
RAS, TAS = ViH - 46 —_ 46 —_ 46 | mA| 1
Power Supply lcs |RAS. TAS
Current (Standby) 2Voe-02V - 26 - 26 — 26 [ mA| 1
Average Power RAS cycling,
Supply Current tecs | GAS = Vin, — | 2040 — [1840 | — | 1640 | mal1 2
(RAS-only Refresh) tre = Min,
Average Power RAS cycling,
Supply Current fecs [CASbeforeRAS, | — | 2040 — | 1840 | — 1640 mA | 1,2
(CAS before RAS Refresh) tRc = Min.
Average Power RAS =V,
Supply Gurrent lec7 | CAS cycling, — | 1680 — | 1460 | — | 1280 | mA |13
(Fast Page Mode) tr = Min.

Notes: 1. Specified values are obtained with the output open,

2. Address can be changed once or less while RAS=Vp.
3. Address can be changed once or less while CAS=V.
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OKI Semiconductor MSC23T/D1721C-xxBS20

AC Characteristics (1/2) (Vot =5V £10%, Ta= 0°Ct0 70°C)  Note 1,2.3.11,12
MSC23T/D1721C|MSC23T/DI721CMSC23T/D1721C
Parameter Symbo!| -GOBS20 -70BS20 -80BS20 |Unit| Note
Min. | Max. | Min. | Max. | Min. | Max.

Random Read or Write Cycle Time tae | 110 - 130 — 150 — ns

Read Modify Write Gycle Time tawe | 156 | — | 185 | — [ 208 [ — 7} g

Fast Page Mode Cycle Time tpg 40 — 45 —_ 50 — | ns

Fast Page Mode Read Modify Write Cycle Time trrwe | 84 — 99 — 104 — ns

Access Time from RAS tacp — | 680 | — | 70 [ — | 80 [ ns[456

‘Access Time from CAS tac | — | 20 1 — | 25 — | 2 | ns| 45

Access Time from Column Address tw | — 36 —_ 41 — 46 ns | 4,6

Access Time from OF fopa | — 20 | — | 25 — | 25 | ns] g

Access Time from GAS Precharge fpa | — | 40 — 45 _— 5 | ns| 4

Qutput Low Impedance Time from CAS oz 0 — 0 — 0 — | ns| 4

Qutput Buffer Turn-off Delay Time torr 2 20 2 25 2 25 ns | 7

OF to Data Qutput Buffer Tum-off Delay Time togz | 2 20 2 25 2 25 | ns| 7

Transition Time tr 3 50 3 50 3 50 | ns| 3

Refresh Period tRee | — 16 - 16 — 16 | ms

BAS Precharge Time e | 40 ) — | 80 [ — | &0 — | ns

RAS Pulse Width tas | 60 | 10K | 70 | 10K | 80 | 10K | ns

RAS Pulse Width (Fast Page Mode) taasp [ 60 | 100K | 70 [ 100K | 80 | 100K | ns

RAS Hold Time o | 20 | — | 28 | = | 25 [ — | ns

RAS Hold Time referenced to OF fRon | 20 | — | 25 — | 25 | — { ns

TAS Precharge Time e | 10 | — 10 | — 10 | — | ns

CAS Pulse Width foas | 15 | 10K | 20 | 10k | 20 | 10K | ns

TAS Hold Time tesw | 58 | — | 88 | — | 78 ] — [ ns

CAS to RAS Precharge Time terp | 00| — | 10| — | 10 | — | ns

RAS to CAS Detay Time trep | 18 | 40 | 18 | 45 18 |5 [ns| 5

RAS to Column Address Delay Time tran | 13 24 13 29 13 3 | ns| 5

Row Address Set-up Time tasr | 6 — 6 — ] —_— ns

Row Address Hold Time tRaH 8 - 8 — 8 — | ns

Column Address Set-up Time fasc | 2 — 2 — 2 | — |ns

Column Address Hold Time tean | 17 — 17 — 17 — | ns

Column Address Hold Time from RAS tar | 50 —_ 55 — 60 — | ms

Column Address to RAS Lead Time taar | 36 —_ 41 —_ 46 — | ns
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AC Characteristics (2/2) (Voo =5V £10%, Ta= 0°C to 70°C) Note 1,2.3.11,42
MSC23T/D1721C MSC23T/D1721G/MSC23T/D17210)
Parameter Symbol| -60BS20 -70BS20 -80BS20 |Unit!| Note
Min. | Max, | Min. | Max, | Min. Max.

Read Gommand Set-up Time . tRcs 2 — 2 — 2 — | ns

Read Command Hold Time tRcH 2 -— 2 — 2 — | ns 8

Read Command Hold Time referenced to RAS, T | 2 - 2 — 2 — |ns | 8

Write Command Set-up Time twes 2 - | 2 —_ 2 — | ns 9

Write Command Hold Time tweH 12 — 12 —_ 12 — | ns

Write Gommand Hold Time from RAS twen | 45 | — 1 60 | — [ 60 | — |as

Write Command Pulse Width twp 10 — 10 — 10 — | ns

GE Command Hold Time ei ) 17 ) — [ 2 [ — [ 227 = [ s

Write Gommand to RAS Lead Time trw | 20 | — | 25 — 1% | — |

Write Command to TAS Lead Time towe | 17 — | 22 —_ 22 — | ns

Data-in Set-up Time tps -2 - -2 - -2 — | ns | 10

Data-in Hold Time oK 20 —_ 20 — 20 — |ns | 10

Data-in Hold Time from BAS forr | 50 — | 55 — 60 — | ns

OF to Data-in Defay Time foep { 20 [ — | 25 — 25 | — [ ns

CAS to WE Delay Time towp | 40 — 1% | — | 80| — [ns| 9

RAS 10 WE Delay Time two | 80 | — | 95 | — [ 108 | — | ns 9

Column Address to WE Delay Time two | 56 | — 66 | — | 71 | = |ns 9

CAS Precharge to WE Delay Time tewn| 57 | — | 67 | — | 72 [ — |ns 9

CAS Active Delay Time from RAS Precharge| tepg | 3 — 3 — 3 — | ns

RAS to CAS Set-up Time (CAS before RAS) tesn | 10 [ — | 10 | — 10 | — | ns

RAS to CAS Hold Time (CAS before RAS) | toun | 8 - 8 - 8 — | ns

CAS Precharge Time (Refresh Counter Teshl teer | 30 | — [ 35 | — [ a0 I — ns

WE to RAS Precharge Time (CASbefore RAS) | twpp | 15 | — 15 — 15 | — | ns

WE Hald Time from RAS (CAS before RAS)| twpn | 8 — | 3 — 8 — | ns

RAS to WE Set-up Time (Test Mods) s | 10 | — 110 ] — T 10 = |ns

RAS to WE Hold Time (Test Mode) Wi | 10 | — | 10| — | 10 — ns

PDE to PD Data Output Delay Time taep | — 0| — 10 — | 10 | ns

T Jw| o |2 ][
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OKI Semiconductor ‘ MSC23T/D1721C-xxBS20
Notes: 1. A start-up delay of 200 ps is required after power-up, followed by a minimum of

10,

11.

12.

eight initialization cycles (RAS-only refresh or CAS before RAS refresh) before
Pproper device operation is achieved, - .
When using the internal refresh counter, a minimum of eight CAS before RAS
initialization cycles is required.

. AC mesurement assume tr=5ns.

» Vi (Min.} and Vi, (Max.) are reference levels for measuring input timing signals,

Transition times are measured between Viq and V..

- This parameter is measured with a load circuit equivalent to 2 TTL loads and 100

pF.

- Operation within the trcp (Max.) limit ensures that trac (Max.) can be met. tgep

(Max.) is specified as a reference pointonly. Iftrcp is greater than the specified tpcp
(Max.} limit, access time is controlled by tcac.

- Operation within the tg s (Max.) limit ensures that tgoc (Max.) can be met. tRAD

(Max ) is specified asareference pointonly. Ifig spisgreater than the specified tg op
(Max.) limit, access time is controlled by taa.

- torr (Max.) and topz (Max.) define the time at which the output achieves an open

circuit condition and are not referenced to output voltage levels.

- trcH of trry must be satisfied for a read cycle.

- twes, tewp, trwn, tawp and tcpwp are not restrictive operating parameters. They

areincluded in the data sheet as electrical characteristics only. If twcs 2 tyweg (Min.),
the cycle is an early write cycle and the data output pin will remain in a high
impedance state throughout the entire eycle. If tewp 2 tewp Min.), trwD 2 trwp
(Min.), tawp 2 tawp (Min.) and tcrwn 2 tepwp (Min), the cycle s a read modify
write cycle and the data output pin will contain data read from the selected cell, If
neither conditions is satisfied, the data output logic state (at access time) is
undefined.

These parameters are referenced to CAS leading edge in an early write cycle, and
to WE leading edge in an OF control write cycle or a read medify write cycle.

The test mode is initiated by performing a WE and TAS before RAS refresh cycle.
This mode is latched and rémains in effect until the exit cycle is generated.
Thetestmodespecified in thisdatasheetisa2-bit parallel test function. CAOis notused.
In aread cycle, if all internal bits are equal, the DQ pin will indicate a highlevel. If any
internalbits are not equal, the Q) pin willindicate alow level. The test mode is cleared
and the memory device returned to its normal operating state by performing a RAS-
only refresh cycle or a CAS before RAS refresh cycle.

In a test mode read cycle, the access time Pparameters are delayed by 5 ns. The test
mode parameters are obtained by adding 5 ns to the normal read cycle values.

See ADDENDUM G for AC Timing Waveforms
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