MSC23Vv13258D-xxBS2 (98.3.12)

OKI semiconductor

MSC23V13258D-xxBS2

1,048,576 Word X 32 Bit DYNAMIC RAM MODULE

DESCRIPTION

The Oki MSC23V13258D-xxBS2 is a fully decoded, 1,048,576-word X 32 bit CMOS dynamic random access
memary composed of two 16-Mb (1Mx16) DRAMs in TSOP packages. The mounting of two DRAMs together with
decoupling capacitors on a 100-pin glass epoxy DIMM Package supports any application where high density
and large capacity of storage memory are required.

FEATURES

1,048,576- word X 32-Bit organization
Single 3.3V supply + 0.3V tolerance
Input :LVTTL compatible
Output :LVTTL compatible,3-state nonlatch
Refresh : 1024 cycles/16 ms (10 Row/10 Column Addresses)
CAS before RAS refresh, CAS before RAS hidden refresh, RAS only refresh capability
Fast Page Mode With EDO capability
Serial Presence Detect
Unbuffered, with damping resistors on afl DQ signals.

FAMILY ORGANIZATION

ACCESS TIME Cycle Power Dissipation

FAMILY (MAX) Time
trac | taa | tcac | toea | (vax) | Operating | Standby
(MAX) (Max)

MSC23V13258D-60BS2 60ns | 30ns 15ns 15ns | 104ns 1152mW
MSC23V13258D-70B52 70ns | 35ns | 20ns | 20ns | 124ns 1008mW 3.6mwW
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FUNCTIONAL BLOCK DIAGRAM
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MSC23V13258D-xxBS2 (98.3.12)

PIN CONFIGURATION

MSC23V13258D-xxBS2

Front Side
Pin No. Pin name | Pin No. Pin name Pin No. Pin name | Pin No. Pin name

1 Vss 16 A6 31 Vee 46 DQ23
2 DQO 17 AB 32 NC 47 Vss
3 DQ1 18 NC 33 NC 48 SDA
4 DQ2 19 NC 34 NC 49 SCL
5 DQ3 20 NC 35 NC 50 Veoe
6 Voc 21 Voo 36 Vss
7 DQ4 22 NC 37 CASZ
8 Q5 23 NC 38 DQ16
9 DQ6 24 NC 39 DQ17
10 DQ7 25 NC 40 DQ18
11 CASO 26 Vss 41 DQ19
12 Vss 27 NC 42 Voc
13 A0 28 WE 43 DQ20
14 A2 29 RAS0 44 DQ21
15 A4 30 BAS3 45 DQ22

Back Side

Pin No. Pin name Pin No. Pin name Pin No. Pin name Pin No. Pin name

51 Vss 66 A7 81 Vee 96 DQ31
52 DQ8 67 A9 82 NC 97 Vss
53 DQ9 68 NC 83 NC 98 SAO
54 DQ10 69 NC 84 NC 99 SA1
55 DQ11 70 NC 85 NC 100 SA2
56 Voo 71 Vee 86 Vss
57 DQi2 72 NC 87 CAT3
58 DQ13 73 NC 88 DQ24
59 DQ14 74 NC 89 DQ25
60 DQ15 75 NC 90 DO26
61 CAST 76 Vss 91 DQ27
62 Vss 77 NC 92 Voo
63 Al 78 OF 93 DQ28
64 A3 79 NC 94 DQ29
65 AS 80 NC 95 DQ30




Serial PD Matrix

MSC23V13258D-xxBS2 (98.3.12)

Byte HEX DATA Remark
Number
0 0D Number of Byte used(13 Byte)
1 08 Total SPD Memory size (256 Bytes)
2 02 Memary type(EDO)
3 0A Number of Rows(10)
4 0A Number of Columns(10)
5 01 Number of Banks(1)
6 20 Module Data With(32)
7 0o Not defined
8 01 Supply Voltage(3.3v, LVTTL)
9(-60) 3C RAS Access time(60ns)
9(-70) 46 RAS Access time(70ns)
10(-60) OF CAS Access time(15ns)
10(-70) 14 CAS Access time(20ns)
11 00 Non-Parity
12 00

Normal Refresh




ELECTRICAL CHARACTERISTICS

ABSOLUTE MAXIMUM RATINGS

MSC23V13258D-xxBS2 (98.3.12)

Rating Symbol Value Unit
Voltage on any pin relative to Vss Vine VouTt -0.5~+46 \
Voltage Vcc supply relative to Vss Vee -0.5~+486 \%
Short circuit output current log 50 mA
Power dissipation Po 2 W
Operating temperature Torr -0~ +70 °C
Storage temperature Tsre -40 ~+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 period may affect device reliabity.

RECOMMENDED OPERATING CONDITIONS

Parameter Symbol MIN TYPE MAX UNIT | Operating
temperature
Supply Voltage Vee 3.0 3.3 3.6 v
Vss 0 0 0 v lo°C~+70°C

Input high voltage VH 2.0 - Vee+0.3] vV

Input low voltage ViL -0.3 - 0.8 v
CAPACITANCE

Parameter Symbol Type MAX Unit NOTE: Capacitance

Input Capacitance(AQ-A9) Cini 16 pF measured with Boonton
Input Capacitance(RAS0, FAS?) Cine 13 pF Meter.
Input Capacitance(CAS0-CAS3) Cing 13 pF
input Capacitance(WE) Cing 20 pF
/O Capacitance(DQO0-DQ31) cDQ 13 pF




MSC23V13258D-xxBS2 (98.3.12)

DC CHARACTERISTICS
(Vec =3.3V £0.3V, Ta=0-~70)

Parameter Symbol Condition MSC23V13258D | MSC23V13258D | st | Note
-60BS2 -70B52
Min Max Min Max
Input Leakage Current 0VLVinsVee+0.3V:
L All other pins not -20 20 -20 o0 | HA
under test =0V
Output Leakage Current Lo DQ=disable 10 10 10 10 WA
OVEVout<Vecs0.3V
Output High Voltage VOH loq=-2.0mA 2.4 Ve 2.4 Vee v
Output Low Voltage VoL loL =2.0mA 0 0.4 0 0.4 v
Average power supply current RAS cycling,
(Operating) oct | cAT ¢ycling - | s20f - | 280 |mAa| 12
RC=min
RAS,CAS=V|y
Power supply current lcce - 4 - 4 mA
2 -
(Standby) RASz Vce-0.2V i ; ) ; A
CAS2 Vee-0.2v
Average power supply current RAS cycling,
(RAS only refresh) locs CAS =VIH, - 320 - 280 | mA | 1.2
tge=min
Average power supply current RAT cycling,
(CES before BAS refresh ) lcce TAS before TAS - 320 - 280 | MA 1
refresh
Average power supply current RAS =V,
loc7 . - | 320 | - | 280 |mA] 13
(Fast page) TAS cycling
tpc = min

NOTE: 1. lccMax. is Specified as lcc for output open condition.
2. Address can be changed once or less while RAS = V|

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



AC CHARACTERISTIC
(Vec =3.3V £ 0.3V, Ta=0 ~+70)

MSC23V13258D-xxBS2 (98.3.12)

NOTE 1.2.3.9.10

Parameter Symbol Msc_es?)\l;;azzsao Msci?):::seo UNIT [ NOTE
MIN MAX MIN MAX

Random read or write cycle time tRC 104 - 124 - ns
Fast page mode cycle time tHpc 25 - 30 - ns
Access time from RAS tRAC - 60 - 70 ns 4,5,6
Access time from TAS tcac - 15 - 20 ns 4,5
Access time from column address tan 30 - 35 ns 4,6
Access time from TAS precharge tcpa - 35 - 40 ns 4
Access time from OF toea - 15 - 20 ns 4
CAT to output in Low-Z tcLz 0 - 0 - ns 4
Data Qutput Hold After TAS Low tooH 5 - 5 - ns
TAST to Data Output Buffer Turn-off Delay tcez 0 15 0 20 ns 7.8
Time
RAT to Data Output Buffer Tumn-off Delay tREZ 0 15 0 20 ns 7,8
Time
OE to Data Output Buffer Turn-off Delay Time | tOEZ 0 15 0 20 ns 7
WE to Data Output Buffer Turn-off Delay Time | twWez 0 15 0 20 ns 7
Transition time tr 1 50 1 50 ns 3
Refresh period tREF - 16 - i6 ms
RAT precharge time trp 40 - 50 - ns
RAT pulse width trAs 60 | 10K 70 | 10K ns
RAS pulse width (Fast page mode) tRASP 60 100K 70 100K ns
RAT hold time tRSH 10 13 - ns
RAS hold time referenced to OF tROH 10 - 13 - ns
TAT precharge time tce 10 10 ns
CAST pulse width tcas 10 10K 13 10K ns
CAS hold time tcsH 40 45 ns
TAS to RAT precharge time tcrP 5 - 5 - ns
RAT to TAT delay time tRCD 14 45 14 50 ns 5
RAT to column address delay time tRAD 12 30 12 35 ns 6
Row address set-up time tasr o} 0 - ns
Row address hold time tRAH 10 - 10 - ns
Column address set-up time tasc 0 - 0 - ns
Column address hold time tcaH 10 - 13 - ns




MSC23V13258D-xxBS2 (98.3.12)

AC CHARACTERISTICS (Continued)

(Vec =5V £ 10%, Ta=0~70 °C)
NOTE 1.2.3.9.10

Parameter Symbol MSC_2630\|/3183: 58D MSC_2730\QSE)§580 UNIT | NOTE
MIN MAX MIN MAX
Column address to RAT lead time tRAL 30 - 35 - ns
Read command set-up time tRcs 0 - 0 - ns
Read command hold time tRCH 0 - 0 - ns 9
Read command hold time reference to RAS tRRH 0 . 0 - ns 9
Write command set-up time twes o] - 1] - ns 10
Write ccmmand hold time tweH 10 - 13 - ns
Write command puise width twp 10 - 10 - ns
Write command pulse width twpe 10 - 10 - ns
OF command hold time toen 10 - 13 - ns
OF precharge time toep 10 - 10 - ns
OF low to TAS high delay time tocH 10 - 10 - ns
Write command to BAT lead time tRWL 10 - 13 - ns
Write command to TAS lead time fow 10 - 13 - ns
Data-in set-up time ips 0 - 0 - ns
Data-in hold time toH 10 - 13 - ns
OF to data-in defay time toep 15 - 20 - ns
CAS to WE delay time tcwn 34 . a4 R ns 10
Column address to WE delay time tawp 49 - ‘59 - ns i0
RAS to WE delay time tRWD 79 - ¢4 - ns 10
TAT precharge WE delay time tcPwp 54 - 64 _ ns 10
CAS active delay time from RAS precharge tRPC 5 . 5 - ns
RAT to TAS set-up time SR 5 - 5 N ns
(CAT before RAS)
RAT to TAS hold time tcHR 10 R 10 . ns
(CAT before RAT)




NOTES: 1)

2)
3)

4)
5)

6)

7)

8)
9)

MSC23V13258D-xxBS2 (98.3.12)

An initial pause of 200 us is required after power-up followed by a minimum of 8
initializatin cycles (examples: RAS only refresh or TAS before BAS refresh) before
proper device operation is achieved.

The AC measurements assume tT =2 ns.

Vi (min.) and V) (max.) are reference levels for measuring the timing of the input
signals.Transition times are measured between Vi and Vy_.

Measured with a load circuit equivalent to 2 TTL + 100 pF.

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

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 tgap (max)
limit, then access time is controlled by taa.

The tcez (max.), trez (max.), Twez (max.) and toez (max.) defines the time at which the output
achieves the open circuit condition and are not referenced to output voltage levels.
The tcez and trez must be satisfied for open circuit condition.

trcH or the trez must be satisfied for a read cycle.

10) twcs, tcwb, tRwb tawb and tcPwb are not restrictive operating parameters. they are included in

the data sheet as electricalcharacteristics only.  If twes>twesmin,, the cycle is an early write
cycle and the data out will remain open circuit (high impedance) throughout the entire cycle.
if tewp Ztcwo(min.), tRwWD ZtRWD(min.) tAwD =tawD(min)and tcpwp =tcpwo(min ), the cycle is a read
modify write cycle and data out will contain data read from the selected cell; If neither of the
above sets of conditions is satisfied, the condition of the data(at access time) is indeterminate



