m WHITE MICROELECTRONICS WPD16M 36-XM SC

16M x36 DRAM SIMM with Fast Page M ode (FPM)

FEATURES GENERAL DESCRIPTION
» Performance range: The WPD16M36-XMSC is a 16Mbit x 36 Dynamic RAM
TRAC 1CAC 1RC trC (DRAM) high density memory module. The WPD16M36-XMSC
consists of 8 CMOS 16M x 4 bit 3.3V DRAM components in
WPD16M36-60MSC | 60ns | 16ns [ 110ns | 40ns 32-pin 400-mil SOJ packages, and four CMOS 16M x 1 bit
5.0V DRAM components in 24-pin 300-mil SOJ packages.
WPD16M36-70MSC 70ns | 20ns | 130ns | 45ns

. A 5.0V to 3.3V convertor supplies power to the 3.3V components,
*  Fast Page Mode operation and bus switches convert the signals of the 3.3V components
called hyper page mode between 5.0V and 3.3V.
- CAS-before-RAS refresh capability

. FWS-onIy and Hidden refresh capability The WPD16M36-XMSC has gold edge connectors and the

WPD16M36-XMSCT has tin edge connectors. The WPD16M36-
*  TTL compatible inputs and outputs 60MSC and the WPD16M36-70MSC have a trac of 60ns and
* 45V + 10% power supply 70ns respectively.

» 4096 cycles/64ms refresh

+ JEDEC standard pinout

+ Gold or Tin edge connectors

Pin Names Presence Detect Pins*

Pin Name Pin Function (Optional)

Ao-At1 Address Inputs Pin 60ns 70ns
DQo-DQss | Data In/Out (trac=60ns) | (tac=70ns)
— - PD+ Vss Vss
W_ _ Read/Write Input D2 Ves Ves
To, R_ASz Row Address Strobe FDa NG Vos
CAS0-CAS3 | Column Address Strobe 5Da NG NG
PD1-PDs Presence Detect PDs NG NG

Vee Power (+5V)

Vss Ground * Pin Connection Changing Available
NC No Connection
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m WHITE MICROELECTRONICS W PD16M 36-XM SC

PIN CONFIGURATION (Front View)

Pin | Symbol | Pin| Symbol Pin [ Symbol _/Q—
1 Vss 25 DQ24 49 DQsg 1/
2 DQo 26| Dz 50 | DQer —
3 DQ1s 27 DQ2s 51 DQ1o ;
4 DQ1 28 A7 52 | DQas —
5 DQ1g 29 A11 53 DQn ;
6 DQ2 30 Vee 54 DQ2g —
7 DQ20 31 Asg 55 DQ12 ;
8 DQs3 32 Ao 56 | DQso —
9 | pax | 33| NC 57 | DQis —
10 Vee 34| RAS:2 58 DQst —
11 PDs 35| Das | 59| Ve 36 —
12 Ao 36 DQs 60 DQs2 D
13 A1 37 DQ17 61 DQ14 37
14 A2 38 DQss 62 DQs3 %
15 A3 39 Vss 63 DQis -
16 Ad 40| TASo 64 | DQss —
17 As 41| CAS2 65 | DQis E
18 As 42| CASs 66 NC —
19 At0 43| TCASt 67 PD1 %
20 | DQs 44| RASo 68| PD2 —
21 | paz | 45| NC 69 | PDs —
22 DQs 46 NC 70 PD4 —
23 | DQes | 47 W 71 NC %
24 | pas | 48| Ne 72| vss 2 O
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m WHITE MICROELECTRONICS WPD16M 36-XM SC

Aoc-A11 O
(TRe
RASo O RAS DQi ——0 DQo RAS2 O RAS DQt O DQre
CAS0 O CAS DQef——0 DQ1 CAS2 O CAS DQ O DQ19
W U pas—oDa: W Us  pasl—o baz
1 Ao-Ar DQ4|—O0 DQs & Ac-Ant DQ4 O DQ21
L1098 L19F
RAS DQ1[——O DQ4 RAS DQx O DQ2z
CAS DQe—O DQs CAS DQ: O DQ23
W U2 posl—oDas W Us  DQsl—o0 DQes
1 Ac-Ar DQsf—O DQ7 & Ac-Ant DQa O DQ2s
L19F L1°8
RAS D DQs RAS D DQes
CAS  ug CAS  unt
w Q w Q
®—1 Ao-A11 — Ao-At1
RAS DQ1——0 DQo RAS DQt O DQz7
CASo O CAS DQz——=0 DQr1o CAS3s O CAS DQ O DQzs
W U3 pod—onan W U7 DQ—O0 DQzs
| Ac-Art DQsf—O DQ12 & Ac-Ant DQa O DQso
L10F L10E
RAS DQ1[——0 DQi3 RAS DQ1 O DQs1
CAS DQef——oO0 DQ14 CAS DQ O DQs2
w ua DQ3}——o0 DQ1s W us DQsj——0 DQs3
] Ac-Ar DQaf—0O DQis & Ac-Ant DQ4 O DQs4
L1°F L1098
RAS D DQi7 RAS D DQss
CAS  U10 CAS U2
w Q w Q
—] Ao-A1o — Ao-A11
vee O i >
0.1uF capacitors (12 total) 5V To DRAMS Ug-U12
Vss O * >
5Vt03.3Vv [ *
Converter 3.3V To DRAMS U1-Us
TLL Inputs and ) To LVTTL Inputs
Outputs on module O@— Bus Switches —— and Outputs on
connector DRAMS U1-U8
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m WHITE MICROELECTRONICS W PD16M 36-XM SC

ABSOLUTE MAXIMUM RATINGS*

Iltem Symbol Rating Units
Voltage on Any Pin Relative to Vss VIN, VouT -110+7.0 \
Voltage on Vcc Supply Relative to Vss Vce -11t0+7.0 \
Storage Temperature Tstg -55 to +150 °C
Power Dissipation Pd 12 W
Short Circuit Output Current los 50 mA

*  Permanent device damage may occur if “ABSOLUTE MAXIMUM RATINGS” are exceeded. Functional
Operation should be restricted to the conditions as detailed in the oprerational sections of this data sheet.
Exposure to absolute maximum rating conditions for extended periods may affect device reliability.

RECOM MENDED OPERATING CONDITIONS (voltage reference to Vss, Ta=0to 70°C)

ltem Symbol Min Typ Max Unit
Supply Voltage Vce 4.5 5.0 55 Vv
Ground Vss 0 0 0 \
Input High Voltage VIH 2.0 — Vee+1” \
Input Low Voltage ViU -1.0%* — 0.8 vV

*

Vce+2.0V/20ns. Pulse width is measured at Vcc.
** -2.0V/20ns. Pulse width is measured at Vss.

DC AND OPERATING CHARACTERISTICS (Recommended operating conditions unless otherwise noted.)

Parameter Symbol Min Max Units
Operating Current* WPD16M36-60 lcct — 1440 mA
(RAS, CAS, Address Cycling @trc=min.) | WPD16M36-70 — 1320

Standby Current lcce — 24 mA
(RAS=CAS=W=VIH)

RAS-Only Refresh Current* WPD16M36-60 [[eox] — 1440 mA
(CAS=VIH, RAS Cycling @trc=min.) WPD16M36-70 — 1320

Fast Page Mode Current® WPD16M36-60 leca — 540 mA
(RAS=VIL, CAS Cycling: tPc=min.) WPD16M36-70 — 460

Standby Current lees — 12 mA
(RAS=CAS=W=Vcc-0.2V)

CAS-Before-RAS Refresh Current” WPD16M36-60 lcce — 1440 mA
(RAS and CAS Cycling @trRc=min.) WPD16M36-70 — 1320

Input Leakage Current liL -60 60 pA
(Any input 0<VIN<Vcc+0.5V, all other pins not under test=0V)

Output Leakage Current loL -10 10 pA
(Data out is disabled, 0<VouTt<Vcce)

Output High Voltage Level (loH=-5mA) VOH 2.4 — Vv
Output Low Voltage Level (loL=4.2mA) VoL — 0.4 Vv

*lce1, Ices, Iccs, and lcce are dependent on output loading and cycling rates. Specified values are obtained with the output
open. Icc is specified as an average current. In Icc1, Iccs, and Iccs, address can be changed maximum once while RAS=VIL.
In Iccs, address can be changed maximum once within one fast page mode cycle time, trc.
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m WHITE MICROELECTRONICS WPD16M 36-XM SC

CAPACITANCE (1a=25 °C, Vcc=5.0, F=1IMHZ)

Iltem Symbol Typ Units
Input Capacitance (Ao-A10) CIN1 75 pF
Input Capacitance (W) CIN2 99 pF
Input Capacitance (R_ASo, R_A82) CIN3 57 pF
Input Capacitance (CASo-CAS3) CiNg 36 pF
Input/Output Capacitance (DQo-DQis35) CbaQ1 29 pF

AC CHARACTERISTICS (0 °C<Ta<70 °C, Vcc=5.0V+10%, See notes 1, 2)

WPD16M36-60 WPD16M36-70

Parameter Symbol Min Max Min Max Unit Notes
Random read or write cycle time tRC 110 130 ns
Access time from RAS tRAC 60 70 ns 34
Access time from CAS tcac 15 20 ns 3,45
Access time from column address tAA 30 35 ns 3,10
CAS to output in Low-Z tcLz 0 0 ns 3
Output buffer turn-off delay toFF 0 15 0 20 ns 6
Transition time (rise and fall) T 3 50 3 50 ns 2
RAS precharge time tRP 40 50 ns
RAS pulse width tRAS 60 10,000 70 10,000 ns
RAS hold time tRsH 15 20 ns
CAS hold time tosH 60 70 ns
CAS pulse width tcas 15 10,000 20 10,000 ns
RAS to CAS delay time tRCD 20 45 20 50 ns
RAS to column address delay time tRAD 15 30 15 35 ns 10
RAS to CAS precharge time tCRP 5 5 ns
Row address set-up time tAsSR 0 0 ns
Row address hold time tRAH 10 10 ns
Column address set-up time tasc 0 0 ns
Column address hold time fcAH 10 15 ns
Column address to RAS lead time tRAL 30 35 ns
Read command set-up time tRCs 0 0 ns
Read command hold referenced to CAS tRCH 0 0 ns 8
Read command hold referenced to RAS tRRH 0 0 ns 8
Write command set-up time twcs 0 0 ns 7
Write command hold time tweH 10 15 ns 6
Write command pulse width twp 10 15 ns

(continued on the next page)
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m WHITE MICROELECTRONICS W PD16M 36-XM SC

AC CHARACTERISTICS (continued)

WPD16M36-60 WPD16M36-70

Parameter Symbol Min Max Min Max Unit Notes
Data-in hold time tDH 10 15 ns 9
Refresh period tREF 64 64 ms

CAS set-up time (C-B-R refresh) tCSR 10 10 ns

CAS hold time (C-B-R refresh) tCcHR 10 15 ns

RAS to CAS precharge tRPC 5 5 ns

Access time from CAS precharge fcPA 35 40 ns 3
Fast page mode cycle time tPC 40 45 ns

CAS precharge time ( fast page) tcp 10 10 ns

RAS pulse width (fast page) tRASP 60 200,000 70 200,000 ns

W to RAS precharge (C-B-R refresh) twRP 10 10 ns

W to RAS hold time (C-B-R refresh) tWRH 10 10 ns

Notes

1.

An initial pause of 200 ms is required after power-up
followed by any 8 RAS-only or CAS-before-RAS refresh
cycles before proper device operation is achieved.

. ViHmin) and ViLmax)are reference levels for measuring timing

of input signals. Transition times are measured between
ViH(min) and ViLmax), and are assumed to be 2ns for all
inputs.

. Measure with a load equivalent to 2 TTL loads and 100pF.

. Operation within the tRCcD(max) limit insures that tRAC(max)

can be met. trRcD(max) is specified as a reference point
only. If tRcD is greater than the specified tRcD(max) limit,
then access time is controlled exclusively by tcac.

. Assumes the tRCD>tRCD(max).

. This parameter defines the time at which the output

achieves the open circuit condition and is not referenced
to VoH or VoL.

10.

. twcsis a non-restrictive operating parameter. Itis included

in the data sheet as an electrical characteristic only. If
twesztwes(min) the cycle is an early write cycle and the data
out pin will remain high impedance for the duration of the
cycle.

. Either trcH or tRRH must be satisfied for a read cycle.

. These parameters are referenced to the CAS leading edge

in early write cycles.

Operation within the tRAD(max) limit insures that tRAC(max)
can be met. tRAD(max) is specified as a reference point
only. If tRAD is greater than the specified tRAD(max) limit,
then access time is controlled by taa.

Timing Diagrams

Please refer to attached Timing Chart |.
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m WHITE MICROELECTRONICS WPD16M 36-XM SC

PACKAGE DIMENSIONS

8.89 (0.350)
MAX
S
—1.27 (0.050) R 356 (0.140) Ht. |
6.35 (0.250) 25.40 (1.000) }
b |le——s50.29 (1.980) 52.32 (2.060) — |
203 _p L_ 3.30 (0. 13(:j l:j 1.27 (0.050)—»| f=—
(0.080) | 107.95 (4.250) +0.08 (0.003)

TOLERANCES: £0.13 (0.005) UNLESS OTHERWISE SPECIAED
ALL LINEAR DIMENSIONS ARE MILLIM ETERS AND PARENTHETICALLY IN INCHES

ORDERING INFORMATION

W P D 16M36 - XMS C X

L LEAD FINISH:

T = Tin Edge Connectors
Blank = Gold Edge Connectors

DEVICE GRADE:
C = Commercial 0to + 70°C

PACKAGE TYPE:
MS = 72 pin SIMM

ACCESS TIME In ns

ORGANIZATION, 16M x 36

DRAM

Plastic Module

WHITE MICROELECTRONICS
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