DENSE-PAC

MICROSYSTEMS

576 Megabit CMOS DRAM
DPD16ML36PL5/DPD16ML36PW5

ADVANCED INFORMATION

DESCRIPTION:
The DPD16ML36PLS and the DPD16ML36PWS5 are the Low Profile 16 Meg x 36

Dynamic RAM module in the family of SuperSIMM™ modules that utilize the new
and innovative space saving TSOP stacking technology. The module is constructed
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DPD16ML36PL5/DPD16ML36PW5 Dense-Pac Microsystems, Inc.
ADVANCED INFORMATION

ABSOLUTE MAXIMUM RATINGS RECOMMENDED OPERATING CONDITIONS
Symbol Parameter Value Units Symbeol Parameter Min. | Typ. | Max. |Units
Tswc_| Storage Temperature | -55 to + 150 oC Vop__| Supply Voltage 45150 5.5 v
Vo | Voltage on Any Pin | -1.0to +7.0 \' Vi Input 1.0 0.8 v
Voo_| Vop Supply Voltage | -1.0to +7.0 |V Low Voltage
lout | Output Current 50 mA ViH Input High Voltage| 2.4 Vop+10| V
Operating
Ta Temperature 0 | +25 +70 oC
CA_£A=CELA==N_QE: ta = 259C, f = 1IMHz NOTE: All voltages referenced to Vss.
Symbol Parameter Max | Unit | Condition
Cane é;‘;'f:;:,'t‘ﬂ”‘ o AC TEST CONDITIONS
CAS
Cras | RAS Input 145 pF | vin =0V input Pulse Lgvels : 0V to 3.0V
= Input Pulse Rise and Fall Times 5ns *
Cwe | Write Enable 30 —
C Data InputOutbut 30 Input Timing Reference Levels 1.5V
1o B D Qutput Timing Reference Levels 1.5V

Transition measured between 0.8V and 2.2V.

PRESENCE DETECT PINS

PIN 70ns 80ns 100ns
PD1 Vss Ves Vss Figure 1. Output Load v
PD2 OPEN OPEN OPEN ** including Scope and Jig Capacitance. 5
PD3 Vss OPEN Vss
PD4 OPEN Vss Vss 1.1KQ
OUTPUT LOAD Doutr
Load CL Parameters Measured .
Ce 480Q
1 100pF except 117
5pF tciz = =
DC OPERATING CHARACTERISTICS
Symbol Characteristic Conditions . 70ns . 80ns _ 100ns Units
Min, Max. Min Max. Min. Max.
Inout CAS -90 90 -90 90 -90 90 pA
W | | ekage Current RAS -180 | 180 | -180 [ 180 | -180 | 180 | pA
AD-A11, WE -20 20 -20 20 -20 20
louT &‘;‘fa“g‘e Current 0 | 10 0| 10 ] 0] 10 |pa
lecy | Qperaling m@hca"_d mt_ﬁ cycling 3240 2880 2560 | mA
Iccz _| Standby Current RAS = CAS = WE =~ Viyy 72 72 72 mA
RAS - Only CAS = ViH, RAS Cycling
lccs | Refresh Current @ ke = min, 3240 2880 2560 | mA
FAST-PAGE-MODE RAS = V), CAS, Address
lcca | Current Cycling @ trc_= min. 2880 2520 2360 | mA
lces Standby Current {/mm I)S—\A/S - WE - 36 36 36 mA
TAS - Before - RAS RAS and TAS Cycling
lcce Refresh Current @ trc = min. 3240 2880 2560 | mA
Vot Output Low Voltage | loL = 4.2mA 04 04 04 \%
Vou Qutput High Voltage [ lon = -5mA 24 2.4 24 \2
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Dense-Pac Microsystems, Inc. DPD16ML36PL5/DPD16ML36PW5
ADVANCED INFORMATION

A.C. OPERATING AND CHARACTERISTICS (Vpp = 5.0V110%, Ta = 0°C to 70°C)

No. | Symbol Parameter 60ns 70ns 80ns Unit
Min. Max. Min. Max. Min. Max.
1 RC Random Read or Write Cycle Time 110 130 150 ns
2 trac | Access Time from RAS 34,9 60 70 80 ns
3 tcac | Access Time from CAS 3.4.9 15 20 20 ns
4 tan Access Time from Column Address 3.9 35 40 45 ns
5 | tcz | TASto Outputin LOW-Z 3 Fo 0 0 ns
6 torr | Output Buffer Turn-Off Delay Time 0 15 0 20 0 20 ns
7 t1 Transition Time (Rise and Fall) 2 3 50 3 50 3 50 ns
8 trRp RAS Precharge Time 40 50 60 ns
9 tRAS RAS Pulse Width 60 10,000 70 10,000 80 10,000 | ns
10 | ks | RAS Hold Time 15 20 20 ns
11 | tcsu | TAS Hold Time 60 70 80 ns
12 tcas TAS Pulse Width 15 10,000 20 10,000 20 10,000 | ns
13 | trep | RAS to TAS Delay Time 4 20 45 20 50 20 60 ns
14 | trap | RAS to Column Address Delay Time 9 15 30 15 35 15 40 ns
15| tcre | CAS to RAS Precharge Time 5 5 5 ns
16 | task | Row Address Setup Time 0 0 0 ns
17 | tran | Row Address Hold Time 10 10 10 ns
18 | tasc Column Address Setup Time 0 0 0 ns
19 | tcan | Column Address Hold Time 10 15 15 ns
20 tAR Column Address Hold Time Referenced to RAS 12 50 55 60 ns
21| trai | Column Address to RAS Lead Time 30 35 40 ns
22 | tkres | Read Command Setup Time 0 0 0 ns
23 | trRcH Read Command Hold Time Referenced to CAS 7 0 0 0 ns
24 | trRn Read Command Hold Time Referenced to RAS 0 0 0 ns
25 | twen | Write Command Hold Time 10 15 15 ns
26 | twer | Write Command Hold Time Referenced to RAS 2| 55 60 60 ns
27 | twe Write Command Pulse Width 10 15 15 ns
28 | trwe | Write Command to RAS Lead Time 55 20 20 ns
29 | tewy | Write Command to TAS Lead Time 15 20 20 ns
30 tps Data-in Setup Time 8 0 0 0 ns
31 tDH Data-in Hold Time 8 10 15 15 ns
32| toHR Data-In Hold Time Referenced to RAS 12 55 60 60 ns
33 tREF Refresh Period 64 64 64 ms
34 | twes | Write Command Setup Time 0 0 0 ns
35| tesk | CAS Setup Time (C-B-R Refresh) 10 10 10 ns
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DPD16ML36PL5/DPD16ML36PW5

Dense-Pac Microsystems, Inc.

ADVANCED INFORMATION

A.C. OPERATING AND CHARACTERISTICS (Vpp = 5.0V+10%, Ta = 0°C to 70°C) (Continued)
No. | Symbol Parameter 60ns 70ns 80ns Unit
Min. Max. Min. Max. Min. Max.
36 | tcyr | TAS Hold Time (C-B-R Refresh) 15 15 15 ns
37| tgec | RAS to TAS Percharge Time 5 5 5 ns
38| tcpa | Access Time from CAS Precharge 3 35 40 45 ns
39 | tec FAST - PAGE - MODE Cycle Time 40 45 50 ns
40 | tcp | TAS Precharge Time (Fast Page Cycle) 10 10 10 ns
41 | trase | RAS Pulse Width (Fast Page Cycle) 60 {200,000 70 |200,000| 80 [200,000| ns
42 | trucp | RAS Hold Time from CAS Precharge 35 40 45
43 | twre | WE to RAS Precharge Time {C-B-R Refresh) 10 10 10 ns
44 | twrn | WE to RAS Hold Time (C-B-R Refresh) 10 10 10 ns
45 | trass | RAS Pulse Width (C-B-R Refresh) ! 100 100 100 ps
46 | tzes | RAS Precharge Time (C-B-R Refresh) 11 110 130 150 ns
47 | tcus | CAS Hold Time (C-B-R Refresh) 1 -50 -50 -50 ns
NOTES:
1. An initial pause of 200ps is required after 7. Either trcH of trri4 must be satisfied for a READ
power-up followed bgeeig t RAS refresh cycles cycle.
(RAS-ONLY or CBR) before proper operation is 8. These parameters are referenced to the TAS
assured. leading edge in EARLY-WRITE cycles and to the
g €dg L
2. Vi (min.) and Vit (max.) are reference levels for WE leading edge in READ-MODIFY-WRITE
measuring timing of input signals. Transition cycles
times are measured between Vin (min.) and Vi 9. Operation within the tgap (max.} limit insures that
{max.) and are assumes to be 5ns for all inputs. traC (max.) can be met. If trap is specified as a
3. Measured with the load equivalent to (2) two TTL refergqce point only. If tRAD is greater than the
loads and 100pF. specified trap (max.) limit, access time is
4. Operation within the trcp (max.) limit ensures controlled excl}lstvely bY tAA. _
that trac {(max.) and can be met. trcp (max.} is 10. tofr (max.) defines the time at which the output
specified as a reference point only. If trcp is achieves the open circuit condition and is not a
greater than the specified trcp (max.) limit, then reference to output voltage level.
access time is controfled exclusively by tcac. 11. 4096 cycles of burst refresh must be executed
5. Assumes that trep 62 trep (max.). within 16ms before and after self refresh, in order
6. This parameter defines the time at which the to meet refresh specification.
output achieves the open circuit conditions and 12. taR, twcr, and tpHR are references to trap (max.).
is not referenced to Vor or VoH.
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Dense-Pac Microsystems, Inc.

DPD16ML36PL5/DPD16ML36PW5

ADVANCED INFORMATION
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DPD16ML36PL5/DPD16ML36PW5 Dense-Pac Microsystems, Inc.
ADVANCED INFORMATION

FAST - PAGE MODE READ CYCLE
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Dense-Pac Microsystems, Inc. DPD16ML36PL5/DPD16ML36PW5
ADVANCED INFORMATION

RAS - ONLY REFRESH CYCLE: WE, Din = Don’t Care: Dout = Open
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tras tre

tore trec tcre

tasr tRan

X R R TR R XK KR KKK KRR
ADDRESS O row aooress XXX R RRKKRRRER
CAS - BEFORE RAS REFRESH CYCLE: Address = Don't Care
tRe
trp tras | tre
/ \
RAS A . N N
RPC
t
F=—tcp L tour
_ \ (XXX RXAX XTI
CAS 7 R BRI,
twrp | twee

TR KRR KRR TRRRTR
WE RN RGN
torr
Data In/Out (DQ) HIGH-2Z

30A156-00
REV. A 55



DPD16ML36PL5/DPD16ML36PW5 Dense-Pac Microsystems, Inc.
ADVANCED INFORMATION

HIDDEN REFRESH CYCLE (READ)
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HIDDEN REFRESH CYCLE (WRITE): Dout = Open
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Dense-Pac Microsystems, Inc.

DPD16ML36PL5/DPD16ML36PW5

ADVANCED INFORMATION

CAS - BEFORE RAS SELF REFRESH CYCLE: Address = Don’t Care
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ORDERING INFORMATION

OP D 16M L 36

MEFEMMWM PACKATE

P W5 —XX C
SPEED
C COMMERCIAL ?°C to +78°C
78 7Bns
89 8Bns
1@ 108ns

L
w

72—-PIN Plastic ZIP / TSOP STACKING
72-PIN SuperSIMM / TSOP STACKING

Ll _LL

16 MEGABIT BASED
LOW PROFILE MODULE WiTH SUPPORT LOGIC
CMOS DRAM
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DPD16ML36PL5/DPD16ML36PW5 Dense-Pac Microsystems, Inc.
ADVANCED INFORMATION

MECHANICAL DRAWING
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