m‘ WHITE MICROELECTRONICS

WPD16M36-XMSC

16Mx36 DRAM SIMM
FEATURES

¢ Performance range:

tFIA(.‘, tCAC tRC
WPD16M36-60MSC 60ns 15ns 110ns
WPD16M36-70MSC 70ns 20ns 130ns
WPD16M36-80MSC 80ns 20ns 150ns

* Fast Page Mode operation

« CAS-before-RAS refresh capability

. IWS@nIy and Hidden refresh capability
s TTL compatible inputs and outputs

» Single +5V + 10% power supply

* 4096 cycles/64ms refresh

s JEDEC standard pinout

Pin Names

Pin Name Pin Function

A-A,, Address Inputs
DQ-DQ, Data In/Out

w Read/Write Input
RAS,, RAS, | Row Address Strobe
CAS,-CAS, | Column Address Strobe
PD,-PD, Presence Detect
Vee Power (+5V)

Vg Ground

NC No Connection

GENERAL DESCRIPTION

The WPD16M36-XMSC is a 16Mbit x 36 Dynamic RAM high
density memory module. The WPD16M36-XMSC consists of
36 CMOS 16M x 1 bit DRAMSs in 24-pin TSOP packages. The
DRAMSs are mounted in eight stacks of four chips on the front,
and four single chips for parity on the back of a 72-pin glass
epoxy substrate. A 0.1uF decoupling capacitor is mounted for
each stack of the eight DRAM on the front of the module, and
for each DRAM on the back of the module. The RAS, CAS, W,
and address signal are buffered.

The WPD16M36-XMSC is a Single In-line Memory Module with
tin or gold edge connections and is intended for mounting into
72-pin edge connector sockets.

Presence Detect Pins*

(Optional)

Pin 60ns 70ns 80ns
PD1 VSS VSS VSS
PD, Vg, Vs Ves |
PD, | NC Vs NC
PD, NC NC Vs
PD, NC NC NC

* Pin Connection Changing Available
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I@I WHITE MICROELECTRONICS WPD16M36-XMSC

PIN CONFIGURATION (Front View)

Pin Symbol | Pin Symbol | Pin Symbol —/O—
1| Vi 25 | DQ, 49 | DQ, 1
2 | DQ, 26 | DQ, 50 | DQ, —
3 | pq, 27 | DQ, 51 | DQ,, =
4 | DQ 28 | A, 52 | DQ, =
5 | oQ, |29 A, 53 | pa, -
6 | DQ, 3 | V. 54 | DQ, =
7 | bq, [31] A, 55 | DQ, —
8 | DQ, 32 | A, 56 | DQ, —
9 | pQ, 33 | NC 57 | pQ, =
10 | v, 34 | RAS, 58 | DQ, —
1 | PD, 35 | DQ, 59 | Vg 36—
12 | A 36 | DQ, 60 | DQ, D
13 | A 37 | DQ,, 61 | DQ,, .
14 | A, 38 | DQ, 62 | DQ,,
15 | A 39 | Vg 63 | DQ,, ]
16 | A, 40 | CAS, 64 | DQ,, —
17 | A 41 | CAS, 85 | DQ,, =
18 | A 42 | CAS, 66 | NC —
19 | A, 43 | CAS, 67 | PD, ;
20 | DQ, 44 | RAS, 68 | PD, —
21 | DQ, 45 | NC 69 | PD, = _
22 | DQ, 46 | NC 70 | PD, E
23 | DQ,, 47 | W 71 | NC E
- 24 | DQ, 48 | NG 72 | Vo 72— O
g 0158
=
=
White Micreelectronics * Phoenix, AZ « [602) 437-1520 2

B 1}5b3698 0001793 a54 HH

Power ed by | Cniner.com El ectronic-Library Service CopyRi ght 2003



@' WHITE MICROELECTRONICS

WPD16M36-XMSC

FUNCTIONAL BLOCK DIAGRAM

DQo DQs ___ DQs — DQe7
RAS0 O—> AAS D —To RAS D jo RAS2 O[> RAS D RA8 D
CR% 0> Chs Qf CAs10-{> cas 9 CAs:0- > Cas Q@ CASsO0—{> ¢as @
W Ac-An W Aoc-An W AcAn W Ac-An
l_ l DO L | DQ1o [_ l DQ1e l l DQze
RAS D j‘o RAS D RAS D jo RAS o j‘o
+-{CAS Q |CAs @ »{CAs © ¢|Cas Q
W Ac-An W AcAN W Ac-A11 W AcAN
| l DQez I I DQn I | DQzo l I DQzo
RAS D j’o RAS D jo RAS D jo RAS D ‘T‘O
+{CA8 @ e{CAS @ eCAs ©@ +{CAs Qf
W Ao-An W Ao-An W AcAn W Ao-A1s
L1 pe L[ oo L1 pox L [ oaw
RAS D j—o RAS D j-o RAS D j'o RAS D —T—O
+-{CA8 @ +{CAs @ +{CAE8 Q@ ¢ |CAs Qf-
W Ac-An W Ac-An W Ac-An W Ac-Ant
]_ l DQs I_ [ DQi3 Rl—S | 5 DQ22 I 5 I DQa31
RAS D ®- - |RAS D y—T—O A j—O RA! D —T—O
s|CAs Q s|CAs @ s{CAs Q@ ¢|CAs Q@
W Ao-An W Ac-An W Ao-Ary W Ac-An
F%S I o DQs .- FltTS [ b DQus b | FE'TS l o DQe23 ot FIR—S I b DQa2
»—{CAB Qj +{CAS Qj &{CAS Qj +—|CAS Qj
W Ac-An W Ac-Ant W Ac-An W Ac-An
_l_ [ DQs l_ I DQ1s _r% ' DQo4 l_ I DQas
RAS D jo RAS D j—O RA! D :T-O RAS 3] :ro
—{Cas Q@ s {CAs @ +|CAs @ s |CAs Q
W Ac-Ant W Ac-An W Ac-An W Ac-An
_I_ | DQ7 {_ | DQ1s L | DQes I_S I DQas
RAS D jo RAS D j’o RAS D :ro RA. o j—o
—|CAs Q ¢—{CAs @ —|CAs @ GRS Q
W Ao-Att W Ac-A1t W Ac-An W Ac-An
|_ | DQs I_S [ DQ7 |_S | DQezs _l__s I DQ3s
——t -| RAS Dj’o RA! Dj‘o RA! Dj‘o RA! Dj‘o
*—|CAS Q —{CAS Q ——CAS Q —| CAS Q
W Ac-Art W AcA W Ac-An W Ac-An
wo 1 1 J 0159 | '
Ac-At1 O—D
Vee O :‘[
T 0.1uF Capacitor To all DRAMS
Vee O & e
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m] WHITE MICROELECTRONICS WPD16M36-XMSC

ABSOLUTE MAXIMUM RATINGS*

Item Symbol Rating Units
Voltage on Any Pin Relative to V Ve VYour -1t0o+7.0 \
Voltage on V. Supply Relative to V Ve -1t0 +7.0 A
Storage Temperature L -55to +150 °C
Power Dissipation Py 216 w
Short Circuit Output Current bos 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, T,=0 to 70°C)

88’

ltem Symbol Min Typ Max Unit
Supply Voltage Vee 4.5 5.0 5.5 \
Ground Vo 0 0 0 A
Input High Voltage Vi 2.4 — Vet \
Input Low Voltage \'A -1.0 — 0.8 A
L=
pe = |
=
2
7}
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m WHITE MICROELECTRONICS WPD16M36-XMSC

DC AND OPERATION CHARACTERISTICS

(Recommended operating conditions unless otherwise noted.)

Parameter Symbol Min Max Units
Operating Current” WPD16M36-60 leet — 3240 mA
(RAS, CAS, Address Cycling @t .=min.) WPD16M36-70 — 2880 mA

WPD16M36-80 — 2520 mA
Standby Current beca — 72 mA
(RAS=CAS=V,)
RAS-Only Refresh Current” WPD16M36-60 becs — 3240 mA
(CAS=V,,, RAS, Address Cycling @t__=min.) | WPD16M36-70 — 2880 mA
WPD16M36-80 — 2520 mA
Fast Page Mode Current” WPD16M36-60 becs — 2880 mA
(RAS=V, , CAS, Address Cycling: t, =min.) WPD16M36-70 — 2520 mA
WPD16M36-80 — 2160 mA
Standby Current Yees — 36 mA
(RAS=CAS=V_.-0.2V) ‘
CAS-Before-RAS Refresh Current* WPD16M36-60 loce — 3240 mA
(RAS and CAS Cycling @t_ =min.) WPD16M36-70 — 2880 mA
WPD16M36-80 — 2520 mA
Input Leakage Current L -360 360 LA
{Any input 0V <6.5V, all other pins not under test=0V)
OQutput Leakage Current lo -10 10 pA
{Data out is disabled, 0<V,  <5.5V)
Output High Voltage Level (I, =-5mA) Vou 24 — \Y
Output Low Voltage Level (I, =4.2mA) Vo, — 0.4 \

NOTE: e, logys loew @Nd |

CCc1’ 'ce3? CCé

with the output open. | is specified as an average current.

CAPACITANCE (T,=25°C)

are dependent on output loading and cycling rates. Specified values are obtained

SWON KWvda

Item Symbol Min Max Unit
input Capacitance (A-A,) Cu — 10 pF
Input Capagcitance (W) Cro — 10 pF
Input Capacitance (RAS,, RAS,) Cha — 10 pF
Input Capacitance (CAS -CAS) Chs — 10 pF
Input/Output Capacitance (DQ, ) Coq — i2 pF
5 White Microelectronics * Phoenix, AZ = (602) 437-1520
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I—Q—l WHITE MICROELECTRONICS WPD16M36-XMSC

AC CHARACTERISTICS (T,=0 °C to 70 °C, V_.=5.0V+10%, See notes 1, 2)

Parameter Symbol WPD16M36-60 | WPD16M36-70 | WPD16M36-80 | Unit
Min Max | Min Max Min Max
Random read or write cycle time toc 110 130 150 ns
Access time from RAS @4 toac 60 70 80 ns
Access time from CAS @49 teac 15 20 20 ns
Access time from column address @™ tan 30 35 40 ns
CAS to output in Low-Z @ 1., 0 0 0 ns
Output buffer turn-off delay @ torr 0 15 0 20 0 20 ns
Transition time (rise and fall) @ t. 3 50 3 50 3 50 ns
RAS precharge time ton 40 50 60 ns
RAS pulse width tons 60 |10,000| 70 10,000 80 10,000 | ns
RAS hold time t, | 15 20 20 ns
CAS hold time ty, | 60 70 80 ns
CAS puise width L 15 110,000 | 20 10,000 20 10,000 ns
RAS to CAS delay time @ taoo 20 45 20 50 20 60 ns
RAS to column address delay time " L 15 30 15 35 15 40 ns
CAS to RAS precharge time teme 5 5 5 ns
Row address set-up time tisn 0 0 0 ns
Row address hold time o 10 10 10 ns
Column address set-up time tasc 0 0 0 ns
Column address hold time Yo 10 15 15 ns
Column address hold referencedto RAS®|  t . 45 55 60 ns
Column address to RAS lead time toaL 30 35 40 ns
Read command set-up time Yocs 0 0 0 ns
9 | Readcommand hold referencedto CAS®| t__ 0 0 0 ns
; Read command hold referenced to RAS © toru 0 0 0 ns
= Write command hold time twen 10 15 15 ns
= Write command hold referencedto RAS® |t 45 55 60 ns
(] Write command pulse width Le 10 15 15 ns
= Write command to RAS lead time - 15 20 20 ns
@ Write command to CAS lead time tow 15 20 20 ns

continued on the next page
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m] WHITE MICROELECTRONICS WPD16M36-XMSC

AC CHARACTERISTICS (continued)

Parameter Symbol| WPD16M36-60 | WPD16M36-70 | WPD16M36-80 | Unit
Min Max | Min Max Min Max

Data-in set-up time 119 s 0 0 0 ns
Data-in hold time ¢ t,,, 10 15 15 ns
Data-in hold referenced to RAS © tonn 45 55 60 ns
Retresh period toer 64 64 64 ms
Write command set-up time ® twos 0 0 0 ns
CAS set-up time (C-B-R refresh) tecn 5 5 5 ns
CAS hold time (C-B-R refresh) ton 10 15 15 ns
RAS precharge to CAS hold time tooc 5 5 5 ns
Access time from CAS precharge @ tepa 35 40 45 ns
Fast Page mode cycle time toe 40 45 50 ns
CAS precharge time (fast page) e 10 10 10 ns
RAS pulse width (fast page) toase 60 (200,000 70 200,000 80 200,000 ns
W to RAS precharge time twap 10 10 10 ns
(C-B-R refresh)

W to RAS hold time (C-B-R refresh) b 10 10 10 ns
CAS precharge (C-B-R counter test) teor 20 30 30 ns

NOTES

1.

+ Vi @NA V

. Operation within the toco

. Assumesthat t

Aninitial pause of 200 us is required after power-upfollowed
by any 8 RAS cycles before proper device operation is
achieved.

wLmanare reference levels for measuring timing
of input signals. Transition times are measured between
Viimim @Nd V, . .1» @nd are assumed to be 5ns for all inputs.

L{max

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

limit insures that t can
. .%max) RAC(max)

be met. tc; ., is specified as a referer_mcg point only. If
taep I8 greater than the specified to., .. limit, then access

time is controlled exclusively by t,..

RCthFICD(max) :

. tm' tWCR, tDHR are referenced to tR AD(ea)"

. This parameter defines the time at which the output

achieves the open circult condition and is not referenced
oV, orVv,.

. twesr tawor lowo: AN 1., are non-restrictive operating

parameters. They are included in the data sheet as
electrical characteristics only. If t, .2t .. . the cycleis an
early write cycle and the data out pin will remain high

impedance for the duration of the cycle.

9. Either t..,, or t,,,, must be satisfied for a read cycle.

11.

. These parameters are referenced to the CAS leading edge

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

Operation within the 1., limit insures that t,,, . can
be met. t,pm., IS speci#ied as a reference point oniy. If
t..p IS greater than the specified t
time is controlled by t,,.

AAD(max) limit, then access
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m WHITE MICROELECTRONICS WPD16M36-XMSC

PACKAGE DIMENSIONS

X : 4.250 »
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Patent Pending

Units: Inches

SWIOIN NYHd

TOLERANCES: #0.005 UNLESS OTHERWISE SPECIFIED
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ml WHITE MICROELECTRONICS WPD16M36-XMSC

ORDERING INFORMATION

W P D 16M36-X MS C X

L LEAD FINISH:

T =Tin Edge Connectors
Blank = Gold Edge Connectors

DEVICE GRADE:
C = Commercial 0 to + 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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