m] WHITE MICROELECTRONICS WPD8M72-XMDC

8Mx72 DRAM DIMM

FEATURES
Performance range:
tRAC tl.':AC tRC tHPC
WPD8M72-60MDC 60ns 20ns | 110ns 30ns
WPD8M72-70MDC 70ns 25ns | 130ns | 33ns

Fast Page with EDO Mode operation
CAS-before-RAS refresh capability
RAS-only refresh capability
LVTTL compatible inputs and outputs
+3.3V + 0.3V power supply
4096 cycles/64ms refresh

JEDEC standard pinout
ECC Optimized
Gold edge connectors

GENERAL DESCRIPTION

The WPDBM72-XMDC is a 8M x 72 bit Dynamic RAM high
density memory module. The module consists of thirty-six 4M
x 4 bit DRAMs in 24-pin TSOP packages. The DRAMs are
mounted in stacks of two on a 168-pin glass epoxy substrate. A
0.1uF decouplingcapacitoris mounted for each DRAM. Selected
inputs and outputs are buffered for improved performance and
easier memory subsystem design.

The WPD8M72-XMDC is a Dual In-line Memory Module with
gold edge connections, 3.3V power supply, EDO, and 4K refresh.
The WPD8M72-XMDC is optimized for ECC and intended for
mounting into 168-pin edge connector sockets.
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m WHITE MICROELECTRONICS WPD8M72-XMDC

PIN CONFIGURATION

Pin | Symbol|{ Pin | Symbol | Pin { Symbol | Pin | Symbol| Pin | Symbol | Pin | Symbol | Pin | Symbol
1 Vg 25 NC 49 1 73 Ve 97 DQ, | 121 A, 145 NC
2 DQ, 26 Voo 50 NC 74 DQ, | 98 DQ,, | 122 A, 146 NG
3 DQ, 27 | WE, 51 NC 75 DQ, | 99 | DQ, | 123 NC 147 NC
4 DQ, 28 | CAs, | s2 DQ, | 76 DQ, | 100 | DQ,, | 124 Voo 148 NC
5 DQ, 29 NG 53 DQ,, 77 DQ,, | 101 | DQ, | 125 NC 149 | DQ,,
6 Ve 30 | RAS, | 54 Vs 78 Vo | 102 | v 126 B, 150 | DQ,,
7 DQ, 31 OE, 55 DQ, | 79 PD, 103 | bq, | t27 Ves 151 | DQ,
8 DQ, 32 Vg 56 DQ,, 80 PD, | 104 | DQ,, | 128 NC 152 Vg
9 DQ, 33 A, 57 DQ,, 81 PD, | 105 | DQ, | 129 | RAS, | 153 | DQ,
10 DQ, 34 A, 58 DQ,, 82 PD, 106 | DQ, | 130 NC 154 | DQ,
28! DQ, 35 A, 59 Ve 83 D, 107 Vg 131 NC 155 | DQ
12 Ve 36 A, 60 DQ,, 84 Ve 108 NC 132 | PDE | 156 | DQ,
13 DQ, 37 A, 61 NC 85 Ve 109 NG 133 Ve 157 Ve
14 DQ,, | 38 A, 62 NC 86 pa, | 110 Ve 134 NC 158 | DQ
15 DQ, | 39 NC 63 NC 87 DQ,, | 111 NG 135 NC 159 | DQ,
16 DQ,, | 40 (7 64 NC 88 pQ, | 112 NC 136 | DQ, | 160 | DQ,
17 pQ, | 41 NC 65 DQ,, 89 pDQ,, | 113 NC 137 | DQ, | 161 DQ,,
18 Ve 42 NG 66 DQ,, 90 Ve 114 | RAS, | 138 Vs 162 Ve
19 pDQ, | 43 Vs 67 DQ,, 91 pa, | 115 NC 139 | DQ,, | 163 PD,
20 DQ,, | 44 OE, 68 Vs 92 pQ, | 116 Ve 140 | DQ,, | 164 PD,
21 DQ, | 45 | RAS, | 69 DQ,, | 93 pQ,, | 117 A, 141 | DQ, | 165 PD,
22 pQ,, | 46 | CAS, | 70 DQ,, 94 pQ,, | 118 A, 142 | DQ, | 166 PD,
23 Voo 47 NC 71 DQ,, 95 pQ,, | 119 A, 143 Ve 167 ID,
g 24 NC 48 WE, 72 DQ,, 96 Ve | 120 A, 144 | DQ, | 168 Voo
E continued on the next page
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@ WHITE MICROELECTRONICS WPD8M72-XMDC

PIN CONFIGURATION (continued)

Pin Names Presence Detect
Pin Name Pin Function For 8Mx72 Bits Configuration with 4M x 4 Bits
A, B, A-A, | Address Inputs (Buffered) chips and 4K Refresh:
bq, Data In/Out PD,=V,, PD=V ., PD=V., PD,=V_.
WE,, WE, Read/Write Input (Buffered) For Fast Page with EDO:
OF,, OF, Output Enable (Buffered) PD=V,,
RAS -RAS, | Row Adress Strobe Speed:
CAS,, CAS, | Column Address Strobe (Buffered) Pin | 60ns | 70ns
PD,-PD, Presence Detect (Buffered) PD,| V. Vg
PDE Presence Detect Enable PD,| V. Ve
ID,-ID, ID Bits For ECC:
Ve Power (+3.3V) PD,=V,,
Vs Ground For x72 ECC:
NC No Connection ID, =V,
For Normal Refresh Mode:
ID,=Vgs
Front 1 10 11 40 41 84
Back 85 94 95 124 125 168
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@ WHITE MICROELECTRONICS WPD8M72-XMDC

FUNCTIONAL BLOCK DIAGRAM
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m WHITE MICROELECTRONICS WPD8M72-XMDC

ABSOLUTE MAXIMUM RATINGS*

Item Symbol Rating Units
Voltage on Any Pin Relative to V Vie Vour -0.510 4.6 \'
Voltage on V. Supply Relative to V¢ Ve -0.51t0 +4.6 A
Storage Temperature T -55 to +125 °C
Power Dissipation P, 36 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 operational sections of this data sheet.
Exposure to absolute maximum rating conditions for extended periods may affect device reliability.

RECOMMENDED OPERATING CONDITIONS (Voltage reference to V,

s8°

T,=0 to 70°C)

Item Symbol Min Typ Max Unit

Supply Voltage Ve 3.0 3.3 3.6 \

Ground Ves 0 0 0 \

Input High Voltage V., 2.0 — V+0.3* \

Input Low Voltage vV, -0.3* — 0.8 \Y
" V+1.3V/15ns. Pulse width is measured at V...
** -1.3V/156ns. Pulse width is measured at V.
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@ WHITE MICROELECTRONICS WPD8M72-XMDC

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

Parameter Symbol Min Max Units
QOperating Current* WPD8M72-60 lec — 1476 mA
(RAS, CAS, Address Cycling @t_.=min.) WPD8M72-70 — 1296 mA
Standby Current leca — 100 mA
(RAS=CAS=WE=V)

RAS-Only Refresh Current* WPD8M72-60 loca — 1476 mA
(CAS=V,, RAS Cycling @t_.=min.) WPD8M72-70 — 1296 mA
EDO Mode Current* WPD8M72-60 leca — 1656 mA
(RAS=V, , CAS Cycling @ t__=min.) WPD8M72-70 — 1476 mA
Standby Current locs — 30 mA
(RAS=CAS=WE=V__-0.2V)

CAS-Before-RAS Refresh Current” WPD8M72-60 lecs — 1476 mA
(RAS and CAS Cycling @t__=min.) WPD8M72-70 — 1296 mA
Input Leakage Current (Any input 0V, <V +0.3V;| All but RAS I -5 5 HA
all other pins not under test=0V) RAS -45 45 HA
Output Leakage Current lou -10 10 HA
(Data out is disabled; 0=V, ,<V.)

Output High Voltage Level (I, =-2mA) Vou 24 —_ \%
Output Low Voltage Level (I, =2mA) Vo — 04

“leerr lecsr lece @Nd |, @re dependent on output loading and cycling rates. Specified values are obtained with the
output open. |, is specified as an average current. In .., and I, address can be changed maximum once

while RAS=V, . In |_,, address can be changed maximum once within one EDO mode cycle.

CAPACITANCE (1,=25 °c; v_=3.3V; =1Mh2)

g Item Symbol Min Max Units
2> | Input Capacitance (A, B, A, ,, CAS,, WE,, OE,) Cu: — 13 pF
g Input Capacitance (RAS,) Chz —_ 63 pF
g Input/Output Capacitance (DQ,) Coas —_ 14 pF
=
(7]
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m WHITE MICROELECTRONICS WPD8M72-XMDC

AC CHARACTERISTICS
(0 °C<T 270 °C; V.=3.3V+0.3V; V /V, =2.0/0.8V; V /V , =2.0/0.8V; See notes 1 and 2; Output loading C, =100pF)

Parameter Symbol | WPD8M72-60 WPD8M72-70 | Unit Notes
Min Max Min Max

Random read or write cycle time toe 110 130 ns
Read-modify-write cycle time towe 155 185 ns
Access time from RAS toac 60 70 ns 3,411
Access time from CAS teac 20 25 ns | 345,15
Access time from column address ta 35 40 ns 3,11,15
CAS to output in Low-Z ty 8 8 ns 3,15
OE to output in Low-Z ., 8 8 ns 3,15
Output buffer tum-off delay from CAS toes 8 20 8 25 ns | 7,12,13,15
Transition time (rise and fall) t 2 50 2 50 ns 2
RAS precharge time toe 40 50 ns
RAS pulse width toss 60 |10,000| 70 |10,000 | ns
RAS hold time L 20 25 ns 15
CAS hold time tesn 43 48 ns 15
CAS pulse width toas 10 [10,000 15 110,000 | ns 14
RAS to CAS delay time teco 18 40 18 a5 ns 4,15
RAS to column address delay time L 13 25 13 30 ns 11,15
CAS to RAS precharge time tenp 10 10 ns 15
Row address set-up time tish 5 5 ns 15
Row address hold time toan 8 8 ns 15
Column address set-up time L 0 0 ns
Column address hold time toan 10 15 ns
Col. addr. hold time ref. to RAS te 43 53 ns 6,15
Column address to RAS lead time L 35 40 ns 15
Read command set-up time tocs 0 Y ns
Read command hold referenced to CAS tocn 0 0 ns 9
Read command hold referenced to RAS tonn -2 -2 ns 9,15
Write command hold time Yen 10 15 ns
Write command hold referenced to RAS Lo 45 55 ns 6
Write command pulse width twe 10 15 ns
Write command to RAS lead time bt 20 25 ns 15
Write command to CAS lead time tow 10 15 ns
Data set-up time tos -2 -2 ns 10,15

continued on the next page
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m WHITE MICROELECTRONICS WPD8M72-XMDC

AC CHARACTERISTICS (continued)

Parameter Symbol | WPD8M72-60 | WPD8M72-70 | Unit | Notes
Min Max | Min Max

Data hold time o 15 20 ns 10,156

Data hold time referenced to RAS tonm 45 55 ns 6

Refresh period (2K refresh) toee 64 64 ms

Write command set-up time tycs 0 0 ns 8

CAS to WE delay time tewo 40 50 ns 8

RAS to WE delay time towo 83 98 ns 8,15

Column address to WE delay time LI 55 65 ns 8

CAS precharge to WE delay time towo 60 70 ns

CAS set-up time (C-B-R refresh) teen 5 5 ns 15

CAS hold time (C-B-R refresh) tom 8 13 ns 15

RAS to CAS precharge time tooc 3 3 ns 15

Access time from CAS precharge L 40 45 ns 3,15

Hyper Page cycle time tee 30 33 ns 14

Hyper Page read-modify-write cycle time | t ... 77 92 ns 14

CAS precharge time (Hyper Page cycle) te 10 10 ns

RAS pulse width (Hyper Page cycle) Lasp 60 ]200,000( 70 200,000] ns

RAS hold time from CAS precharge toec 40 45 ns 15

OE access time toea 20 25 ns 15

OE to data delay too 20 25 ns 15

Output buffer turn off delay from OE toer 5 20 5 25 ns | 7,12,15

OE command hold time tor 15 20 ns

WE to RAS precharge (C-B-R refresh) tome 15 15 ns 15

WE to RAS hold time (C-B-R refresh) tomm 8 8 ns 15
g Output data hold time toom 10 10 ns 15
2> | Output buffer turn off delay from RAS { . 3 15 3 20 ns | 7,12,13
= Output buffer turn off delay from WE tyer 3 20 3 25 ns | 7,12,15
= | WE to data delay teo | 20 25 ns 15
2 OF to CAS hold time te, | 5 5 ns
7 CAS hold time to OE teno 5 5 ns

OE precharge time toer 5 5 ns

WE pulse width (Hyper Page cycle) twpe 5 5 ns

PDE to valid PD bit toy 10 10 ns

PDE to PD bit inactive toporr 2 7 2 7 ns

continued on the next page
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AC CHARACTERISTICS (continued)

Notes

1.

5. Assumes thet . >t

. Operation within the t

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

. V,(min) and V, (max) are reference levels for

measuring timing of input signals. Transition times
are measured between V, (min) and V (max) and
are assumed to be 5ns for all inputs.

. Measured with a load equivalentto 1 TTL loads and

100pF, V_=2.0V and V_=0.8V.

{max) limit insures that
t_,c(max) can be met. t_. (max) is specified as a
reference point only. If t__ is greater than the
specified t . (max) limit, then access time is
controlled exclusivelyby t_, .

RCD

RCD™ HCD(maX) *

6. t,. tycn tous a@re referenced to t, (max).

7. This parameter defines the time at which the output

: tWCS’ tHWD’

achieves the open circuit condition and is not
referencedto V,, orV,.

towo @nd t,, - are non-restrictive operatin
parameters. They are included in the data sheet as
electrical characteristics only. If t, 2>t (min) the
cycle is an early write cycle and the data out pin will
remain high impedance for the duration of the cycle.
 tootowo(Min), touo2tawe(min), and t,, =t (min),
then the cycle is a read-write cycle and the data
output will contain the data read from the selected
address. If neither of the above conditions are
satisfied, the condition of the data out is
indeterminate.

1.

12.

13.

14.
15.

. Eithert,, ort_,, must be satisfied for a read cycle.

. These parametners are referenced to the CAS

leading edge in early write cycles and to the WE
leading edge in read-write cycles.

Operatin with the t_, (max) limint insures that
t_ c(max) can_be met. tHAD(mgx) is specified as a
reference point only. If t ,, is greater than the
specified t_, (max) limit, then access time is
controlied by t,,.

toe{max), t..(max), t, . (max) and t,_,(max) define
the time at which the outputachievesthe open circuit
condition and are not referenced to output voltage
level.

If RAS goes to high before CAS high going, the open
circuit condition of the output is achieved by CAS
high going. If CAS goes to high before RAS high
going, the open circuit condition of the output is
achieved by RAS high going.

42l (min).

The timing skew from the DRAM to the DIMM
resulted from the addition of buffers.
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ml WHITE MICROELECTRONICS WPD8SM72-XMDC

PACKAGE: 1638-PIN DIMM

133.35 (5.250) 6'(%?2“5”6«))(
130.81 (5.150) ((;3’-18'510)
[ 11 ‘
o :l ('T (26.67)
1.050
[ ]
13511} CEIALANRSRN RN A nasnnannsny’ —-“" L]
203D 2.03D 1.27 (0.050) Pitch 17.78
(0.080) (0.080) ( ) (0.700) —{1.27t010
2248 4115 (1.620 65.66 (2,585 {0.0500.004)
(0.885) 15 (1.620) —= [+~ 65.66 (2.585) ————

+0.13 (+0.005) TOLERANCE UNLESS OTHERWISE SPECIFIED
ALL LINEAR DIMENSIONS ARE MILLIMETERS AND PARENTHETICALLY IN INCHES

ORDERING INFORMATION

W P D 8M72-XMDCX
L LEAD FINISH:

T = Tin Edge Connectors
Blank = Gold Edge Connectors

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

PACKAGE TYPE:
MD = 168 pin DIMM

ACCESS TIME In ns

ORGANIZATION, 8M x 72

DRAM

Plastic Module
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