STI1324004D1-60VG

72-PIN SO-DIMMS

4M X 32 Bits DRAM SO-DIMM EDO Memory Module

FEATURES

¢ Performance range:
tRac | tcac | tRc | tHPC
60ns i 15ns | 104ns | 25ns

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

» TAS-before-RAS refresh capability

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

s +3.3V + 0.3V power supply

¢ 2048 cycles/32ms refresh

+ JEDEC standard pinout

¢ Gold edge connectors

SUMMARY OF OPERATION

Each bit of the DIMM is addressed through a 20-bit address
entered 10 bitsata time (A0-A10). RAS latches the first 11 bits,
and CAS latches the last 11 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 befor_e_?_.?]\'g. In this case, the output pins are high-z until
the next CAS cycle.

GENERAL DESCRIPTION

The Simple Technology ST1324004D1-60VG is a 4M x 32 bits
Dynamic RAM high density memory module. The Simple
Technology STI324004D1-60VG consist of eight CMOS 4M x
4 bits DRAMs in 24-pin SOJ packages mounted on a 72-pin
glass epoxy substrate. Eight 0.1uF decoupling capacitors are
mounted for the DRAMs.

The ST1324004D1-60VG 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 t1e 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 long as RAS is low and W is 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 tygz.

During cycles other than Hyper Page Mode read, the outputs
are disabled at trez after RAS is high or tcez after CAS is high
{whichever occurs last), or tywez after W transiticns low.

S’uh)gle

INCoRPORAILD

Document Part Number 61000-00415-001 May 1996

Page 5-105



STI324004D1-60VG

72-PIN SO-DIMMS

PIN CONFIGURATION
Pin | Symbol [| Pin | Symbol || Pin | symbol | Pin Names Presence Detect Pins
1 Vss 25 | DQyp 49 | DQqg Pin Name Pin Function For 4Mx32 Configuration
z Ego z: 2213 ::) 2219 Ao-A1g Address Inputs ‘gg:‘ :r::;‘f: DRAM
4 DQ; 28 A71 4 52 DQZ:) \[IJ—'VQO = g:taadllvn\/lcrjit:t Input gg;;\'\/lc PD2=£\| &
A =Vss, PD4=NC
5 DQ3 29 NC 53 | DO ﬁ:_‘\_S_o, ﬂsz Row Adress Strobe Speed 60ns:
6 DQy4 30 Vee 54 DQgys CASy-CAS3 | Column Address Strobe PD5=NC, PDg=NC
7 DQs 31 Ag 55 NC PD4-PD7 Presence Detect Normal Refresh:
8 DQg 32 Ag 56 | DQog Vee Power (+5V) PD7=NC
9 DQy 33 NC 57 DQys Vss Ground
10 Vee 34 | RAS, 58 DQys NC No Connection
11 PD4 35 | DQys 59 | DQog
12 Ao 36 NC 60 | DQpr
13 Aq 37 | DQig 61 Vee
14 Az 38 | DQy7 62 | DQug Odd numbered pins 3
15 As a9 Vss 63 DQao from pin 1 to pin 71 ‘ .
16 Aq 40 | CTAS, 64 | DQsy on front 1 EE— 1
17 As 41 | CAS; 65 NC
:s :160 :z ;;:? 2: ,::z ggfnnpr;:rgtigr;i ;;lgs ﬁm IHIRRNHIRINIANI Illw[\willlﬂllﬁ
20 NC 44 | FAS, 68 | PDy4 on back r
21 | peg || 45| NC 69 | PDs
22 DQg 46 NC 70 PDg P
23 | DQqg 47 W 71 PDy
0051M
24 ] DQ11 48 i NC 72 | Vss
TRUTH TABLE
Addresses Data-In/Out
Function RAS CAS W tg tc DQy-DQ31
STANDBY H H-=X X X X High-Z
READ L L H ROW CcOoL Data-Out
EARLY WRITE L H-L L ROW CcoL Data-In
HYPER (EDO) 1st Cycle L HoL | 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 CcOL Data-out
WRITE L—=H-=L L L ROW | COL Data-in
CBR REFRESH HosL L H X | X High-Z
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STI324004D1-60VG 72-PIN SO-DIMMS

FUNCTIONAL BLOCK DIAGRAM
Ac-A10 O T
W O

RASo O-¢ RAS DQ1—0O DQo RAS2 O-¢ RAS DQ1--O DQ1s
CASo O—-T CAS DQ[—ODQ:1  CAS: O CAS DQz}--O DQ17
W DQ3—0O DQ2 _T W DQa—-0O DQ1s
T‘——- éo_—Am DQ4—0O DQ3 *— &Am DQ4—--O DQig

OE _[]OE
l BRAS DQ1—0O DQ4 RAS DQ1—0 DQ2o
CAS DQz[—O DQs CAS DQz[--O DQ2t
W DQs3—O DQs w DQa}—-O DQ22
éo_—Aw DQ4[—O DQ7 T Ao-A1to DQ4|——O DQ23

L1OF L1CE
+ RAS DQ1—O DQs [ 3 RAS DQ1f~-O DQz4
CAS1 O o CAS DQA—ODQs  CAS: O-o- CAS DQz[——O DQzs
W DQ3}—0 DQro . W DQ3sl—0 DQzs
*— éo_-A1o DQ4l—O DQ14 P_«J_-Aw DQs—O DQz7

] OE OE
RAS DQi1—0O DQ12 RAS DQi1[--O DQz2s
CAS DQz[—O DQ13 CAS DQz——0O DQ2s
W DQs—0 DQu4 W DQs—-0 DQao
éo_—Am DQ4—O DQ1s :_Ai-Aw DQ4---O DQg1

L10E O

= = 0282
Vec O— 1 —p
0.1uF capacitors (8 total) To all DRAMS
Vss O Py —
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STi324004D1-60VG 72-PIN SO-DIMMS

ABSOLUTE MAXIMUM RATINGS*

Iltem Symbol Rating Units
Voltage on Any Pin Relative to Vgg Vin, VouT -0.5to +4.6 \
Voltage on V¢ Supply Relative to Vg Vee -0.5t0 +4.6 \
Storage Temperature Tstg -55to +150 °C
Power Dissipation Pp 8 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.

RECOMMENDED OPERATING CONDIT'ONS {Voltage reference to Vgg, Ta=0 to 70°C)

Item Symbol Min f Typ Max Unit
Supply Voltage Vee 30 | 33 36 v
Ground Vss 0 0 0 \"
Input High Voltage ViH 2.0 — Vee+0.3* Vv
Input Low Voltage ViL -0.3* — 0.8 \"

*

Vee+1.3V/15ns. Pulse width is measured at V.
** -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* 1 lccy — 800 mA
(RAS, CAS, Address Cycling @trc=min.)

Standby Current lcce — 8 mA
(RAS=CAS=W=V)4)

RAS-Only Refresh Current” lces — 800 mA
(CAS=V)4, RAS Cycling @tgc=min.)

H_yp_er (EDO) Page Mode Current” lcca — 800 mA
(RAS=V,_, CAS Cycling: typg=min.) !

Standby Gurrent 1 ices — 4 mA
(RAS=CAS=W=V¢c-0.2V) ‘ l

CAS-Before-RAS Refresh Current* * fcce — \ 800 mA
(RAS and TAS Cycling @tgg=min.) {

Input Leakage Current i -40 40 | LA
(Any input 0sV NSV o+0.3V, all other pins not under test=0V) !

Output Leakage Current loL -5 5 LA
(Data out is disabled, 0<Vgyr<Vee)

Output High Voltage Level (Igy=-2mA) Vou 24 — \Y ]
Output Low Voltage Level (ig =2mA) VoL — _ 0.4 \'

lcc1, lccas leca, and Iocs are dependent on output loading and cycling rates. Specified values are obtained with the
output open. Icc is specified as an average current. In Icc4, Igcs, and lgcs. address can be changed maximum once
while RAS=Vy . In Icc4, address can be changed maximum once within one hyper page mode cycle time, typc.
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STI324004D1-60VG

72-PIN SO-DIMMS

) CAPACITANCE (15=25 °C, V=33, f=1MHz)

Item Symbol Min Max Units
Input Capacitance (Ag-A1q) Cint - 40 pF
Input Capacitance (W) Cinz — 56 pF
Input Capacitance (RASg, RAS)) Cing — 28 pF
Input Capacitance (CASo-CAS3) Cing — 14 pF
Input/Output Capacitance (DQg..31) Cobat — 7 pF

AC CHARACTERISTICS (0 °c<T4<70 °C, Vc=3.3V0.3V, See notes 1, 2)

Parameter Symbol| Min Max Unit | Notes

Random read or write cycle time tre 104 ns
Read-modify-write cycle time trwe 140 ns
Access time from RAS trac 60 ns | 3,411
Access time from CAS tcac 15 ns | 3,45
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 thas | 60 | 10,000 | ns
RAS hold time thsh | 15 ns
CAS hoid time tcsH 45 ns
CAS pulse width tcas 10 | 10,000 | ns 14
RAS to CAS delay time treo 20 45 ns | 4
RAS to column address delay time tRAD 15 30 ns | 1
RAS to CAS precharge time tcrp 5 ns
Row address set-up time tasR 0 ns
Row address hold time tRAH 10 ns
Column address set-up time tasc o ns
Column address hold time tcAH 10 | ns
Column address hold time ref. to RAS tAR 45 ns 6
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 | tgpy ! 0 ns 9
Write command set-up time twes' O ns 8
Write command hold time tweH ‘ 10 ns 6
Write command hold time ref. to RAS twer 45 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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STI324004D1-60VG 72-PIN SO-DIMMS

AC CHARACTERISTICS (continued)

Parameter Symbol | Min Max Unit | Notes
Write command to CAS lead time towL 10 ns
Data-in set-up time tbs 0 ns 10
Data-in hold time toH 10 ns 10
Data hold time referenced to RAS tDHR 45 ns 6
Refresh period tres 32 ms
CAS to W delay time tcwp | 34 ns 8
RAS to W delay time trwD 79 ns 8
Column address to W delay time tawp 49 ns 8
CAS precharge to W delay time tcrwp | 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
W to RAS precharge (C-B-R refresh) twrp 10 ns |
W to RAS hold time (C-B-R refresh) twRH 10 ns
Output data hold time tpon 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 twED 15 ns
W puise width (hyper page) twpe 5 ns

continued on the next page
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STI324004D1-60VG

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) @nd Vi (maxjare reference levels for measuring

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

. Measure with a load equivalent to 2 TTL loads and

100pF.

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

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

. Assumes the trcp2treD(max)-
. tAR, twcr. and tpug are referenced to trRaD(max)-

. This parameter defines the time at which the output

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

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

parameters. They are included in the data sheet as
electrical characteristics only. If tycs2twcs(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.

tewp2tcwD(min), tRWD2tRWD(miny @nd tawp=tAED (min)s
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 tpcH or trry mMust be satisfied for a read cycle.

. 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 tgac(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) IREZ(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 yoing high. If
CAS goes high before RAS goes high, the open circuit
condition of the output is achieved by RAS going high.

tasc2tepmin)-
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STI324004D1-60VG

72-PIN SO-DIMMS

PACKAGE DIMENSIONS

Units: Inches

i 1
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10 millionths minimum gold for DIMMs

ordered with gold lead option.

i
|
1

0052M

TOLERANCES: #0.005 UNLESS OTHERWISE SPECIFIED
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