STI322004D2-60VG

72-PIN SO-DIMMS

2M X 32 Bits DRAM SO-DIMM EDO Memory Module

FEATURES

* Performance range:
trac | tcac | tRe thpc
60ns 17ns | 104ns | 25ns

» Extended Data Out (EDO)} Mode operation
called hyper page mode

o TAS-before-RAS refresh capability

» 'RAS-only and Hidden refresh capability
e LVTTL compatible inputs and outputs

e +3.3V + 0.3V power supply

e 1024 cycles/16ms refresh

e JEDEC standard pinout

¢ Gold edge connectors

SUMMARY OF OPERATION

Each bit of the DIMM is addressed through a 20-bit address
entered 10 bits at a time (A0-A9). RAS latches the first 10 bits,
and CAS latches the last 10 bits.

The state of W selects between a read cycle (W is high) or write
cycle (W is low).

In a write cycle, the falling edge of W or CAS, whichever is last,
latches the data. A early write cycle occurs when W becomes
low before CTAS. In this case, the output pins are high-z until
the next CAS cycle.

GENERAL DESCRIPTION

The Simple Technology ST1322004D2-60VG is a 2M x 32 bits
Dynamic RAM high density memory module. The Simple
Technology STi322004D2-60VG consist of four CMOS 1M x
16 bits DRAMs in 44-pin 400-mil TSOP-II packages mounted
on a 72-pin glass epoxy substrate. Four 0.1pF decoupling
capacitors are mounted for the DRAMs.

The STI1322004D2-60VG is a Small Outline Dual In-line Memory
Module intended for mounting into 72-pin SO-DIMM edge
connector sockets.

Traditionally, Fast Page Mode read cycles turn the data-out to
high-z when CAS goes inactive. However, for EDO Page Mode
read cycles (called Hyper Page Mode), data-out is valid after
CAS becomes high, as fong as RAS is low and Wis high. By
removing CAS output control, pipeline reads are allowed.

To keep the outputs disabled during the CAS high time, transition
W and the EDO outputs are disabled after twez.

During cycles other than Hyper Page Mode read, the outputs
are disabled at trez after RAS is high or tcgz after CAS is high
(whichever occurs last), or twez after W transitions low.
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STI322004D2-60VG

72-PIN SO-DIMMS

PIN CONFIGURATION

Pin | Symbol || Pin | Symbol || Pin | Symboi | Pin Names Presence Detect Pins
1 Vss 25 | DQq2 49 | DQig Pin Name | Pin Function For 2Mx32 Bits
2 DQ, 26 DQy3 50 DQyg Ag-Ag Address Inputs Configuration with 1Mx16
3 DQ 27 | DQug 51 DQyo EQO-DQ:” Data In/Out g:;il; g?;r:::;::t:;o
4 DQ; 28 A7 52 | DQpy w Read/Write Input PD1=NC, PD2=Vss,
5 DQ3 29 NC 53 | DQg RAS(-RAS; | Row Adress Strobe PD3=NC, PD4=V'sg
6 DQy 30 | Vee 54 | DQga CAS(-CAS3 | Column Address Strobe Speed 60ns:
7 DQs 31 Ag 55 NC PD4-PDy Presence Detect PD5=NC, PDg=NC
8 DQs 32 Ag 56 | DQpq Vce Power (+3.3V) Normal Refresh:
9 DQ; 33 | RAS3 57 | DQus Vss Ground PD7=NC
10 Veo 34 | RAS; 58 | DQpgg NC No Connection
11 PD4 35 | DQss 59 | DQug
12 Ao 36 NC 60 | DQyy
13 Ay 37 | DQig 61 Vee
14 Ay 38 | DQy; 62 | DQgg Odd numbered pins
15 Ag a9 Vss 63 | DQg from pin 1 to pin 71 |
— on front HiHIE i
16 Aq 40 | CAS, 64 | DQgy 1 71
17 As 41 | CAS; 65 NC
18 As 42 | CAS; || 66 | PD, Even numbered pins 2 72
19 | NC 43| TAS, || 67 | PDs from pin 2 to pin 72 ' L
20 NC 44 | RAS, 68 | PD, on back
21 DQg 45 | RAS4 69 PDs
22 | DQg 46 NC 70 PDg
23 | DQyg 47 W 71 i PD7 o
24 | DQy 48 NC 72 Vgg
TRUTH TABLE
Addresses Data-In/Out
Function RAS CAS w tr tc DQgo-DQ3q
STANDBY H H—=X X X X High-Z
READ L L H ROW COL Data-Out
EARLY WRITE L H—=-L L ROW COL Data-In
HYPER (EDO) 1st Cycle L H~L H ROW coL Data-Out
PAGE MODE READ 2nd Cycle L H=L H n/a COL Data-Out
HYPER (EDO}) 1st Cycle L H=L L ROW COL Data-In
PAGE MODE WRITE 2nd Cycle L H—L L n/a COL Data-In
RAS-ONLY REFRESH L H X ROW n/a High-Z
HIDDEN REFRESH READ L—H—-L L H ROW | COL Data-out
WRITE L=HoL | L L rRoW | coL | Datein
CBR REFRESH H—-L L H X ‘ X High-Z2
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STI322004D2-60VG

72-PIN SO-DIMMS

FUNCTIONAL BLOCK DIAGRAM
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STI322004D2-60VG

72-PIN SO-DIMMS

ABSOLUTE MAXIMUM RATINGS*

item Symbol Rating Units
Voltage on Any Pin Relative to Vgg Vins VouT -0.5t0 +4.6 Vv
Voltage on Ve Supply Relative to Vgg Veo -0.5t0 +4.6 A
Storage Temperature Tsig -55to +150 °C
Power Dissipation Pp 4 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 raximum
rating conditions for extended periods may affect device reliability.

RECOMMENDED OPERATING CON DITIONS (Voltage reference to Vgg, Ta=0 to 70°C’

Item Symbol Min Typ Max Unit

Supply Voltage Vee 3.0 33 3.6 \
Ground Vss 0 0 0 \Y
Input High Voltage VIH 2.0 — Vce+0.3" \
Input Low Voltage | VIL -0.3*" —_ 0.8 | Y

*  Vee+1.3V/15ns. Pulse width is measured at Vgg.

** -1.3V/15ns. Pulse width is measured at Vgg.

DC AND OPERATING CHARACTERISTICS

(Recommended operating conditions unless otherwise noted.)
Parameter Symbol Min Max Units
Operating Current” lcct —_ 304 mA
(RAS, CAS, Address Cycling @tgc=min.)
Standby Curr_e_nt lccz — 8 mA
(RAS=CAS=W=Vy)
RAS-Only Refresh Current” lcca — 304 mA
(CAS=V,4, RAS Cycling @tgc=min.)
Hyper (EDQO) Page Mode Current* lcca — 244 mA
(RAS=V|_, CAS Cycling: typc=min.)
Standby Current locs _ 4 mA
(RAS=CAS=W=Vc-0.2V)
CAS-Before-RAS Refresh Current* lccs — 304 mA
(RAS and CAS Cycling @tgc=min.)
input Leakage Current e -20 20 HA
(Any input 0V NSV cc+0.3V, all other pins not under test=0V)
Output Leakage Current loL -10 10 pA
(Data out is disabled, 0<VoyTt<Vee)
Qutput High Voltage Level (lgi=-2mA) VoH 24 —_ \Y
Output Low Voltage Level (Ig . =2mA) VoL — 0.4 \Y%

lcc1. lceas leca, and Iccs are dependent on output loading and cycling rates. Specified values are obtained with the
output open. lgc is specified as an average current. In Icc1, Iccs, and Igcs, address can be changed maximum once
while RAS=V|L. In Icc4, address can be changed maximum once within one hyper page mode cycle time, typc.
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STI322004D2-60VG 72-PIN SO-DIMMS

CAPACITANCE (14=25 °C, Vcc=3.3V, f=1MHz)

Item Symbol Min Max Units
Input Capacitance (Ag-Ag) Cing — 20 pF
input Capacitance (W) CiNn2 — 28 pF
Input Capacitance (RASq, RAS,) Cing — 7 pF
Input Capacitance (CASg-CAS3) Cing —_ 14 pF
Input/Output Capacitance (DQg-DQg34) Coat — 14 pF

AC CHARACTERISTICS (0 °c<Ta<70 °C, Voc=3.3V+0.3V, See notes 1, 2)

Parameter Symbo!l, Min Max Unit | Notes

Random read or write cycle time tre 104 ns
Read-modify-write cycle time tRrwe 140 ns
Access time from RAS traC 60 ns | 3,411
Access time from CAS tcac 17 ns 34,5
Access time from column address taa 30 ns 3,11
CAS to output in Low-Z toLz 3 ns 3
Output buffer turn-off delay from CAS tcez 3 15 ns |7,12,13
Transition time (rise and fall) tr 2 50 ns 2
RAS precharge time trp 40 ns

| RAS pulse width tras | 60 | 10,000 | ns

RAS hold time s | 17 ns
CAS hold time tcsH 50 ns
TAS pulse width tcas 10 | 10,000 | ns 14
RAS to CAS delay time trReD 20 43 ns 4
RAS to column address delay time tRAD 15 30 ns 11
RAS to TAS precharge time tcrp 5 ns
Row address set-up time taSRr 0 ns
Row address hold time © tRAH 10 ns
Column address set-up time - tasc 0 ns
Column address hold time tcaH 10 ns
Column address to RAS lead time tRAL 30 | ns
Read command set-up time trcs 0 ns
Read command hold referenced to CAS | tpch 0 ns 9
Read command hold referenced to RAS | trgH 0 ns g
Write command set-up time twes 0 ns 8
Write command hold time tweH 10 ns
Write command pulse width twp 10 ns
Write command to RAS lead time trwL 15 | ns

(continued on the next page)
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STI322004D2-60VG

72-PIN SO-DIMMS

AC CHARACTERIST'CS (continued)

Parameter Symbol| Min Max Unit | Notes
Write command to CAS lead time towL 10 ns
Data-in set-up time tps 0 ns 10
Data-in hold time toH 10 ns 10
Refresh period tREF 16 ms
CAS to W delay time tcwp | 36 ns 8
RAS to W delay time thwp | 79 ns 8
Column address to W delay time tawp 49 ns 8
CAS precharge to W delay time tcPpwp 54 | ns
CAS set-up time (C-B-R refresh) tcsr 5 ns
CAS hold time (C-B-R refresh) tcHR 10 ns
RAS to CAS precharge trpc 5 ns
CAS precharge (C-B-R counter test) tcpT 20 ns
Access time from CAS precharge tcpa 35 ns 3
Hyper page mode cycle time tHPC 25 ns 14
CAS precharge time ( hyper page) tcp 10 ns
RAS pulse width (hyper page) trASP 60 200,000 | ns
RAS hold time from CAS precharge trhcp | 35 ns
Output data hold time tpoH 5 ns
Output buffer turn off delay from RAS tREZ 3 15 ns !|7,12,13
Output buffer turn off delay from W twez 3 15 ns 7,12
W to data delay twep 15 ns
W pulse width (hyper page) twpPE 5 ns

(continued on the next page)
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STI322004D2-60VG

72-PIN SO-DIMMS

AC CHARACTERISTICS (continued)

Notes

1.

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

- ViH(min) @and V| (max)are reference levels for measuring

timing of input signals. Transition times are measured
between Vp(min) and Vi (max), and are assumed to be
2ns for all inputs.

. Measure with a load equivalent to 1 TTL loads and

100pF.

. Operation within the trgp(max) limit insures that tgac(max)

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

. Assumes the trcp2tRcD(max)-
. tar, twcr, and tppp are referenced to tRaD(max)-

. This parameter defines the time at which the output

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

. twes, trwp. tcwp, and tawp are non-restrictive operating

parameters. They are included in the data sheet as
electrical characteristics only. If twcs2twcs(min) the cycle
is an early write cycle and the data out pin will remain
high impedance for the duration of the cycle. if

Timing Diagrams

Please refer to attached Timing Chart IV.

11.

12.

13.

14.

tcwp2tcwn(miny, t(RWD2tRWD(min) and tawp=tAED(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.

. Either tgcH or tggy must be satisfied for a read cycle.
10.

These parameters are referenced to the CAS falling
edge in early write cycles and to the W falling edge in
read-write cycles.

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

tcEZ(max): tREZ(max): @nd twEz(max) define the time at
which the output achieves the open circuit condition and
are not referenced to output voltage level.

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

tasc2tcp(min)-

S
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STI322004D2-60VG 72-PIN SO-DIMMS

PACKAGE DIMENSIONS
Units: Inches
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TOLERANCES: +0.005 UNLESS OTHERWISE SPECIFIED
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