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AM Byte (IM x 32) DRAM Module- 1M x16 based

72-pin SIMM
Features Part Numbers
+ Standard . JEDEC (5.0V FPM only) SM53201300UX UUU : FPM, 5.0V
« Configuration : Non-parity SM53201301UXUUU : FPM, 3.3V
e AccessTime . 60/70/80ns SM53201308UXUUU . EDO,5.0v
e Operation Mode . FPM/EDO SM53201309UXUUU . EDO, 3.3V
e OperatingVoltage :  3.3/5.0V
* Refresh ;. 1K/4K Note: Refer last page for al "U” options.
e DevicePhysicals :  400mil SOJTSOP
e Lead Finish . Gold/Solder
* Length x Height : 4.250" x 0.850"(S0J)/1.000" (TSOP) Related Products
¢ No. of sides : Single-sided
* Mating Connector (Examples) SM5320140U1XUUU o 1IMXx32,
Horizontal . AMP-7-382486-2 (Tin) / 7-382487-2 (Gold) 1Mx4 based.
Vertical : AMP-822019-4 (Tin) / 822031-4 (Gold)
Angled ;. AMP-822110-3 (Tin) / 822097-3 (Gold)
Functional Diagram
RASO# — <« RAS2#
1IMx16 1IMx16
CASt ——» prRAM DRAM |¢——— CAS2#
CASI#__ ¢« CAS3#
DQO~DQ15 DQ16~DQ31

DQO0~DQ31

Notes: 1. AO~A11toal DRAMs (A10 & A1l are NC for 1K refresh module). Vee Anfvss
2. WE#1o al DRAMs.
3. OE# of al DRAMsis grounded. Decoupling capacitors
to al devices.

(All specifications of this device are subject to change without notice.)
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Pin Name
AO~A9 Row and Column Addresses
for 1K Refresh Module
AO0~All Row Addresses for 4K
Refresh Module
AO~A7 Column Addresses for 4K
Refresh Module
DQO0~DQ31 Data | nputs/Outputs
RASO#, RAS2# Row Address Strobes
CASO#~CAS3# Column Address Strobes
WE# Write Enable
PD1~PD4 Presence Detects
Vce Power Supply
Vss Ground
NC No Connection
Presence Detect Pins
Access Time

Pin 60ns 70ns  80ns
PD1 Vss Vss Vss
PD2 Vss Vss Vss
PD3 NC Vss NC

PD4 NC NC Vgg

Pin Pin Pin Pin

No. Designation No. Designation
1 Vgg 37 NC

2 DQO 38 NC

3 DQ16 39 Vgs

4 DQ1 40 CASO#
5 DQ17 41 CAS2#
6 DQ2 42 CAS3#
7 DQ18 43 CAS1#
8 DQ3 44 RASO#
9 DQ19 45 NC

10 Vee 46 NC

11 NC 47 WE#
12 A0 48 NC

13 Al 49 DQ8
14 A2 50 DQ24
15 A3 51 DQ9
16 A4 52 DQ25
17 A5 53 DQ10
18 A6 54 DQ26
19 A10 (Note) 55 DQ11
20 DQ4 56 DQ27
21 DQ20 57 DQ12
22 DQ5 58 DQ28
23 DQ21 59 Vee
24 DQ6 60 DQ29
25 DQ22 61 DQ13
26 DQ7 62 DQ30
27 DQ23 63 DQ14
28 A7 64 DQ31
29 A1l (Note) 65 DQ15
30 Vee 66 NC

31 A8 67 PD1
32 A9 68 PD2
33 NC 69 PD3
34 RAS2# 70 PD4
35 NC 71 NC

36 NC 72 Vss

Note : A10 & A1l are NC for 1 K refresh module.
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DC Characteristics

FPM & EDO-based Modules

Absolute M aximum Ratings

Parameter Symbol Ratings Unit
Vce=3.3V Vce=5.0V

Voltage on any pin relativeto Vg V1 -0.5t0 +4.6 -1.0to+7.0 \%

Power Dissipation Pr 2 2 w

Operating Temperature Topr 0to+70 0to+70 °C

Storage Temperature Tyg - 55t0 +150 - 55to +150 °C

Short Circuit Output Current los 50 50 mA

Recommended DC Operating Conditions
(Tp =010 +70°C)

Par ameter Symbol Vce=3.3V Vce=5.0V Unit
Min Typ Max Min Typ M ax

Supply Voltage Vee 3.0 33 3.6 45 5.0 55 \%

Ground Vgg 0 0 0 0 0 0 \Y,

Input High Voltage Viy 2.0 - Vcc 103 24 - Vcetlo VvV

Input Low Voltage ViL -0.3 - 0.8 -1.0 - 0.8 \

Capacitance

(Ve = 3.3V£10%/5.0V+10%, Ty = +25°C)

Parameter Symbol Max Unit
Input Capacitance (Address) Cl1 20 pF
Input Capacitance (RASH#, CASH) Ci2 17 pF
Input Capacitance (WE#) Ci3 24 pF
Input/Output Capacitance (DQO~DQ31) Cio 17 pF

Notes: Capacitance is sampled per Mil-Std-883.
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DC Characteristics (cont’d)

(Ve = 3.3V+10%, Vg =0V, Ta =0 t0 +70 °C)

Parameter Symbol Test Conditions 60ns 70ns 80ns Unit
Min Max Min Max Min Max
Input Leakage Current I OV £Vjn =V ct0.3V -20 20 -20 20 -20 20 HA
Output Leakage Current 1| o OV Vgt sVee -0 10 -10 10 -10 10 HA
Doyt = Disable
Output High Voltage VoH High gyt = -2mA 24 - 24 - 24 - \Y
Output Low Voltage VoL Low lgyt = 2mA - 04 - 0.4 - 04 \Y

(Ve = 5.0V+10%, Vgg =0V, T4 =0 to +70 °C)

Parameter Symbol Test Conditions 60ns 70ns 80ns Unit
Min Max Min Max Min Max
Input Leakage Current Iy OV ViV ct0.5V 20 20 -20 20 -20 20 MA
Output Leakage Current 1| o OV Vgt <Vee -10 10 -10 10 -10 10 HA
Doyt = Disable
Output High Voltage VOoH High gyt = -5mA 24 - 24 - 24 - \Y,
Output Low Voltage VoL Low Iyt = 4.2mA - 04 - 0.4 - 0.4 Vv
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FPM -based M odules

DC Characteristics (cont’d)

(Ve = 3.3V+10%, Vg =0V, Ta =0 to +70 °C)

Parameter Symbol Test Conditions M ax. Unit  Note
Refresh 60ns 70ns  80ns
Operating Current lcc RASH, CASH# cycling; 1K 300 280 260 mA 1,2
trc = min. 4K 180 160 140 mA 1,2
LVTTL Interface
RASH, CAS#E=V |H 4 4 4 mA
Standby Current lcco Doyt = High-Z
CMOS Interface
RASH, CAS#=V e - 0.2V 2 2 2 mA
Doyt = High-Z
RAS#-only Refresh lcca CASH#=VIH; RAS#, Address 1K 300 280 260 mA 2
Current cycling @ trc=min. 4K 180 160 140 mA 2
CAS#-before-RASH lcca RASH#, CAS# cycling @ 1K 300 280 260 mA
Refresh Current trc=min. 4K 180 160 140 mA
Fast Page Mode lces RASH=VIL, CASH#, Address 1K 200 180 160 mA 13
Current cycling @ tpc=min. 4K 180 160 140 mA 1,3
(Ve =5.0V£10%, Vgg =0V, Tp =0 to +70 °C)
Par ameter Symbol Test Conditions M ax. Unit  Note
Refresh 60ns 70ns  80ns
Operating Current lcc1 RASH#, CASH# cycling; 1K 320 300 280 mA 1,2
trc = min. 4K 200 180 160 mA 1,2
TTL Interface
RASH, CASHE=V |4 4 4 4 mA
Standby Current lcc2 Doyt = High-Z
CMOS Interface
RASH, CAS#E=V - 0.2V 2 2 2 mA
Doyt = High-Z
RASH#-only Refresh lces CASH=V|y; RASH, Address 1K 320 300 280 mA 2
Current cycling @ trc=min. 4K 200 180 160 mA 2
CAS#-before-RASH lcca RASH, CASH cycling @ 1K 320 300 280 mA
Refresh Current trc=min. 4K 200 180 160 mA
Fast Page Mode lces RASH=V |, CASH#, Address 1K 220 200 180 mA 1,3
Current cycling @ tpc=min. 4K 200 180 160 mA 1,3

Notes: 1. Valuesdepend on output |oad condition when the deviceis selected. Maximum values are specified at the output open condition.
2. Address can be changed once or lesswhile RAS#E =V .
3. Address can be changed once or lesswhile CAS# =V .
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EDO-based M odules

DC Characteristics (cont’d)

(Voo = 3.3V£10%, Vsg = 0V, Ta =0 t0 +70 °C)

Parameter Symbol Test Conditions M ax. Unit  Note
Refresh 60ns 70ns  80ns
Operating Current lcc RASH, CASH# cycling; 1K 300 280 260 mA 1,2
trc = min. 4K 180 160 140 mA 1,2
LVTTL Interface
RASH, CAS#E=V |H 4 4 4 mA
Standby Current lcco Doyt = High-Z
CMOS Interface
RASH, CAS#=V e - 0.2V 2 2 2 mA
Doyt = High-Z
RAS#-only Refresh lcca CASH=V|H; RASH#, Address 1K 300 280 260 mA 2
Current cycling @ trc=min. 4K 180 160 140 mA 2
CAS#-before-RASH lcca RASH#, CAS# cycling @ 1K 300 280 260 mA
Refresh Current trc=min. 4K 180 160 140 mA
Hyper Page Mode lces RASH=V |, CASH#, Address 1K 240 220 200 mA 13
Current cycling @ typc=min. 4K 220 200 180 mA 13
(Vce =5.0vV£10%, Vgg =0V, Tp =0 to +70 °C)
Par ameter Symbol Test Conditions M ax. Unit  Note
Refresh 60ns 70ns  80ns
Operating Current lcc1 RASH#, CASH# cycling; 1K 320 300 280 mA 1,2
trc = min. 4K 200 180 160 mA 1,2
TTL Interface
RASH, CASHE=V |4 4 4 4 mA
Standby Current lcc2 Doyt = High-Z
CMOS Interface
RASH, CAS#E=V - 0.2V 2 2 2 mA
Doyt = High-Z
RASH#-only Refresh lces CASH=V|y; RASH, Address 1K 320 300 280 mA 2
Current cycling @ trc=min. 4K 200 180 160 mA
CAS#-before-RASH lcca RASH, CASH cycling @ 1K 320 300 280 mA
Refresh Current trc=min. 4K 200 180 160 mA
Hyper Page Mode lces RASH=V |, CASH#, Address 1K 260 240 220 mA 13
Current cycling @ typc=min. 4K 240 220 200 mA 1,3

Notes: 1. Valuesdepend on output load condition when the device is selected. Maximum values are specified at the output open condition.
2. Address can be changed once or lesswhile RAS#E =V .

3. Address can be changed once or lesswhile CAS# =V .
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AC Characteristics

FPM -based M odules
(Ve = 3.3V+10%/5.0V+£10%, Vgg = 0V, Tp =0 to +70 °C)

Parameter Symbol 60ns 70ns 80ns Unit Notes
Min Max  Min Max Min Max

Common to Read and Write Cycles

Column address set-up time tasc 0 - 0 - 0 - ns

Row address set-up time tASR 0 - 0 - 0 - ns
Column address hold time tcaH 10 - 15 - 15 - ns

CASH# pulse width tcaAs 15 10000 20 10000 20 10000 ns

CASH# to output in Low-Z tcLz 0 - 0 - 0 - ns 3
CASH# to RASH# precharge time tcrp 5 - 5 - 5 - ns

CAS# hold time tcsH 60 - 70 - 80 - ns

RAS# to column address delay time trap 15 30 15 35 15 40 ns 10
Row address hold time traH 10 - 10 - 10 - ns

RASH# pulse width trRas 60 10000 70 10000 80 10000 ns
Random read/write cycle time trc 110 - 130 - 150 - ns

RASH# to CASH delay time trRep 20 45 20 50 20 60 ns 4
RASH# precharge time tRp 40 - 50 - 60 - ns

RAS# hold time tRsH 15 - 20 - 20 - ns
Transition time (rise and fall) tT 3 50 3 50 3 50 ns 2
Read Cycle

Access time from column address tAA - 30 - 35 - 40 ns 3,10
Accesstime from CAS# tcac - 13 - 20 - 20 ns 3,4,5
Output buffer turn-off delay toFr 0 13 0 15 0 15 ns 6
Accesstime from RASH# tRAC - 60 - 70 - 80 ns 3,4
Column address to RASH# lead time tRAL 30 - 35 - 40 - ns

Read command hold time referenced to CAS#  trcH 0 - 0 - 0 - ns 8
Read command set-up time trcs 0 - 0 - 0 - ns

Read command hold time referenced to RAS#  tRrH 0 - 0 - 0 - ns 8
Write Cycle

Write command to CAS# lead time tewL 15 - 15 - 20 - ns
Daterin hold time tDH 10 - 15 - 15 - ns 9
Daterin set-up time tps 0 - 0 - 0 - ns 9
Write command to RAS# lead time trwe 15 - 15 - 20 - ns

Write command hold time twecH 10 - 15 - 15 - ns

Write command set-up time twcs 0 - 0 - 0 - ns 7
Write command pulse width twp 10 - 15 - 15 - ns
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(Ve = 3.3V+10%/5.0V£10%, Vgg = 0V, Tp =0 to +70 °C)

AC Characteristics (cont’d)

Parameter Symbol 60ns 70ns 80ns Unit Notes
Min Max Min Max Min  Max

Fast page M ode Cycle
Access time from CAS# precharge tacp - 35 - 40 - 45 ns 311
CASH# precharge time tcp 10 - 10 - 10 - ns
Fast page mode cycletime tpc 40 - 45 - 50 - ns
RAS# pulse width trRasp 60 200000 70 200000 80 200000 ns 12
RASH# hold time from CAS# precharge tRHcp 35 - 40 - 45 - ns
Refresh Cycle
CAS# hold time (CBR refresh) tchr 10 - 10 - 10 - ns 1
CASH# set-up time (CBR refresh) tcsr 10 - 10 - 10 - ns 1
Refresh period tREF

1K refresh - 16 - 16 - 16 ms

4K refresh - 64 - 64 - 64 ms
RASH# precharge to CAS# hold time tRPC 5 - 5 - 5 - ns
EDO-based Modules
(Ve = 3.3V+10%/5.0V+£10%, Vgg = 0V, Tp =0 to +70 °C)
Parameter Symboal 60ns 70ns 80ns Unit Notes

Min  Max  Min Max  Min  Max

Common to Read and Write Cycles
Column address hold time referenced to RASH  taR 45 - 55 - 60 - ns 13
Column address set-up time tasc 0 - 0 - 0 - ns
Row address set-up time tASR 0 - 0 - 0 - ns
Column address hold time tcaH 10 - 15 - 15 - ns
CASH# pulse width tcnAs 10 10000 15 10000 20 10000 ns
CASH# to output in Low-Z tcLz 3 - 3 - 3 - ns 3
CASH# to RASH# precharge time tcrp 5 - 5 - 5 - ns
CASH# hold time tcsH 50 - 60 - 70 - ns
RAS# to column address delay time trap 15 30 15 35 15 40 ns 10
Row address hold time tray 10 - 10 - 10 - ns
RASH# pulse width trRas 60 10000 70 10000 80 10000 ns
Random read/write cycle time trc 110 - 130 - 150 - ns
RASH to CAS# delay time trep 20 45 20 50 20 60 ns 4
RAS# precharge time tRp 40 - 50 - 60 - ns
RASH# hold time tRsH 17 - 20 - 20 - ns
Transition time (rise and fall) tr 2 50 2 50 2 50 ns 2
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(Ve = 3.3V+10%/5.0V£10%, Vgg = 0V, Tp =0 to +70 °C)

AC Characteristics (cont’d)

Par ameter Symbol 60ns 70ns 80ns Unit Notes
Min  Max Min Max  Min Max

Read Cycle
Access time from column address tAA - 30 - 35 - 40 ns 3,10
Accesstime from CAS# tcac - 17 - 20 - 20 ns 3,45
Output buffer turn-off time to CAS# tcez 3 15 3 20 3 20 ns 6
Accesstime from RASH tRAC - 60 - 70 - 80 ns 3,4
Column address to RASH# lead time tRAL 30 - 35 - 40 - ns
Read command hold time referenced to CAS#  trcH 0 - 0 - 0 - ns 8
Read command set-up time trcs 0 - 0 - 0 - ns
Output buffer turn-off delay to RASH tREZ 3 15 3 20 3 20 ns
Read command hold time referenced to RAS#  tRrH 0 - 0 - 0 - ns 8
Write Cycle
Write command to CAS# lead time tcwr 10 - 15 - 20 - ns
Data-in hold time tDH 10 - 15 - 15 - ns 9
Data-in hold time to RASH tbpHR 45 - 55 - 60 - ns 13
Datarin set-up time tps 0 - 0 - 0 - ns 9
Write command to RASH# lead time tRWL 15 - 15 - 20 - ns
Write command hold time twen 10 - 15 - 15 - ns
Write command hold time referenced to RAS#  twcr 45 - 50 - 55 - ns 13
Write command set-up time twcs 0 - 0 - 0 - ns 7
Write command pulse width twp 10 - 15 - 15 - ns
Hyper Page M ode Cycle
Access time from CAS# precharge tacp - 35 - 40 - 45 ns 3,11
CASH# precharge time tcp 10 - 10 - 10 - ns
Output data hold time tboH 5 - 5 - 5 - ns
Hyper page mode cycle time tHpC 24 - 29 - 34 - ns
RAS# pulse width trRasp 60 200000 70 200000 80 200000 ns 12
RASH# hold time from CAS# precharge tRucp 35 - 40 - 45 - ns
Refresh Cycle
CAS# hold time (CBR refresh) tCHR 10 - 10 - 10 - ns 1
CASH# set-up time (CBR refresh) tcsr 10 - 10 - 10 - ns 1
Refresh period tREE

1K refresh - 16 - 16 - 16 ms

4K refresh - 64 - 64 - 64 ms
RASH# precharge to CAS# hold time tRPC 5 - 5 - 5 - ns

Corporate Headquarters: 4305 Cushing Pkwy., Fremont, CA 94538, USA « Tel:(510) 623-1231 « Fax:(510) 623-1434 « E-mail: info@smartm.com
Europe: 36 Linford Forum, Rockingham Dr., Linford Wood, Milton Keynes, MK14 6LY, UK e Tel: + 44-1908 234030 * Fax: + 44-1908-234191

Asia/Pacific: Suite 6A, 64 Canning Hwy., Victoria Park, Perth, WA 6106, Australia  Tel: + 61-9-361-9705 ¢ Fax: + 61-9-361-9715

9



SMART@ SM 5320130UUXUUU

Modular Technologies November 19, 1996

Notes:

10.

11
12.
13.

Aninitial pause of atleast 200pusis required after power-up followed by any eight RAS# cycles before device operation is
achieved.
Vx(min) and V| _(max) are reference levels for measuring timing of input signals. Transition times are measured between

V n(min) and V| (max) and are assumed to be 5nsfor all inputs.

Measure with aload equivalent to 2 TTL(5V device)/1 TTL(3.3V device) loads and 100pF.
Operation within the tgcp(max) limit ensures that tgac(max) limit can be met; tgep(max) is specified as a reference point

only. If tgep is greater than the specified tgrcp(max) limit, then access timeis controlled exclusively by tcac.

Assumes that trcp 2 tRCD(maX).

This parameter defines the time at which the output achieves open circuit condition and is not referenced to Vo or Vg .
twes IS non restrictive operating parameter. It isincluded in the data sheet as electrical characteristic only. If tycg=
twes(min) the cycleisan early write cycle and the data out pin will remain at high impedance for the duration of the cycle.
Either tgcp Or trry Must be satisfied for aread cycle.

These parameters are referenced to the CAS# leading edge in early write cycles.
Operation within the trap(Max) limit ensures that trac(max) can be met. tgap(max) is specified as a reference point only.

If trap is greater than the specified tga p(max) limit, then access timeis controlled by taa.
Accesstimeis determined by the longer of tapa , tcac OF tacp
trasp defines RASH# pulse width in fast page mode cycles.
tar, twc, tpHr are referenced to tgap(max).
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Physical Dimensions

72-pin SIMM Module

SOJ Based
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(All dimensions are in inches with £0.005" tolerance unless specified otherwise.)

Corporate Headquarters: 4305 Cushing Pkwy., Fremont, CA 94538, USA « Tel:(510) 623-1231 « Fax:(510) 623-1434 « E-mail: info@smartm.com
Europe: 36 Linford Forum, Rockingham Dr., Linford Wood, Milton Keynes, MK14 6LY, UK e Tel: + 44-1908 234030 * Fax: + 44-1908-234191
Asia/Pacific: Suite 6A, 64 Canning Hwy., Victoria Park, Perth, WA 6106, Australia  Tel: + 61-9-361-9705 ¢ Fax: + 61-9-361-9715 11



=§ SMART@ SM 5320130UUXUUU

== Modular Technologies November 19, 1996

FPM -based Module Timing Waveforms

Read Cycle
- tre >
_ < tras .
RAS —_\_‘ 7Zﬁ<
- tRsH o trp
- trep o le tcas
_ tesh | tere o
CAS N \
>  |*—tasr ]
tRAH tasc fean
- I B | [*—trrH
- tRAD >l tRAL |=
|
Address />§: Row :W»ﬁr (|30|Iumn :1}(
tRCS—> -+ —» -—— tRCH
WE L t WA,
< feAC o
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t
- RAC > Don't Care
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FPM-based Module Timing Wavefor ms (cont’d)

Write Cycle (Early Write)

P trRAS =
- I Lt
RAS X( - \
t t
-t RSH - <L
trep tcas
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FPM-based Module Timing Wavefor ms (cont’d)

Fast Page M ode Read Cycle
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FPM-based Module Timing Wavefor ms (cont’d)

Fast Page Mode Write Cycle (Early Write)
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FPM-based Module Timing Wavefor ms (cont’d)

Hidden Refresh Cycle
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Read Cycle
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EDO-based Module Timing Waveforms
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EDO-based Module Timing Wavefor ms (cont’d)

Write Cycle (Early Write)
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EDO-based Module Timing Wavefor ms (cont’d)

Hyper Page Read Cycle
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EDO-based Module Timing Wavefor ms (cont’d)

Hyper Page Write Cycle (Early Write)
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EDO-based Module Timing Wavefor ms (cont’d)

Hidden Refresh Cycle
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FPM & EDO-based Module Timing Wavefor ms (cont’d)

RAS# Only Refresh Cycle
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Ordering Information

SM 5 3201 30U
® ©® ©

® |C
® |C
® |C

SMART
Modular Technologies

Product Category
5 : DRAM SIMM /DIMM

Module Data BusWidth
32: x32

Module Address Depth
0l1: 1M

Device Data Width
3 : x16

Special Device Feature
0 : Standard

Voltage/ Mode

0 : 5.0V /Fast Page Mode

1 : 3.3V/Fast Page Mode

8 : 5.0V /Hyper Page Mode (EDO)
9 : 3.3V /Hyper Page Mode (EDO)

Refresh / Power
1 : 1K Ref./ Standard Power
4 : 4K Ref./ Standard Power

CHONCHRONONONC)

@ M odule Configuration
X ' Non-Parity
Device Physicals

4 : SOJDRAM:s (400mil)
6 : TSOPDRAMs (400mil)

Module Lead Finish

@ S : Solder
G : Gold
@ M odule Access Speed
6 : 60ns
7 . 70ns
8 . 80ns

Note: “U” in the part number should be replaced by user specified option.
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Disclaimer:

No part of this document may be copied or reproduced in any form or by any means, or transferred to any third party, without
the prior written consent of an authorized representative of SMART Modular Technologies, Inc. (“SMART"). The information
in this document is subject to change without notice. SMART assumes no responsibility for any errors or omissions that may
appear in this document, and disclaims responsibility for any consequences resulting from the use of the information set forth
herein. SMART makes no commitments to update or to keep current information contained in this document. The products
listed in this document are not suitable for use in applications such as, but not limited to, aircraft control systems, aerospace
equipment, submarine cables, nuclear reactor control systems and life support systems. Moreover, SMART does not recom-
mend or approve the use of any of its products in life support devices or systems or in any application where failure could
result in injury or death. If a customer wishes to use SMART products in applications not intended by SMART, said customer
must contact an authorized SMART representative to determine SMART's willingness to support a given application. The
information set forth in this document does not convey any license under the copyrights, patent rights, trademarks or other
intellectual property rights claimed and owned by SMART. The information set forth in this document is considered to be
“Proprietary” and “Confidential” property owned by SMART.

ALL PRODUCTS SOLD BY SMART ARE COVERED BY THE PROVISIONS APPEARING IN SMART'STERMSAND
CONDITIONS OF SALE ONLY, INCLUDING THE LIMITATIONS OF LIABILITY, WARRANTY AND INFRINGE-
MENT PROVISIONS. SMART MAKES NO WARRANTIES OF ANY KIND, EXPRESS, STATUTORY, IMPLIED OR
OTHERWISE, REGARDING INFORMATION SET FORTH HEREIN OR REGARDING THE FREEDOM OF THE
DESCRIBED PRODUCTS FROM INTELLECTUAL PROPERTY INFRINGEMENT, AND EXPRESSLY DISCLAIMS
ANY SUCH WARRANTIES INCLUDING WITHOUT LIMITATION ANY EXPRESS, STATUTORY OR IMPLIED WAR-
RANTIES OF MERCHANTABILITY OR FITNESS FOR A PARTICULAR PURPOSE.

©1996 SMART Modular Technologies, Inc. All rights reserved.
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