


































































































































































































































































































































































































































































































Intel386TM SL SuperSet 

4.6 Capacitive Derating Information 

In the A.C. timing table presented in Section 4.4, all 
max and min timings are tested at a load of 50 pF. 
All max timings are specified at the maximum load 
condition for the pin and all min timings are specified 
for the minimum load conditions for the pin. 

If the load on a pin falls within the range of the min 
and max capacitance specified, no derating calcula­
tions need to be done for synchronous timings. If a 
lighter or heavier capacitive load is connected to any 
pin, signal delay will change. To allow the system 
designer to account for such loading differences in a 
system, a family of capacitive derating curves are 
provided in this section. 

The derating curves are divided into four groups­
Fast rise, fast fall, slow rise and slow fall curves. 
Each group has one curve for the buffer type associ­
ated with the pin corresponding to a Signal. Depend­
ing upon the parameter for which the timing is being 
specified, curves of different groups should be used 
to derate the specification. The group to be used is 
given in the column "Derating" associated with each 
specification. The nomenclature used in this column 
is as follows: FR = Fast Rise, SR = Slow Rise, FF 
= Fast Fall, SF = Slow Fall. The curve correspond­
ing to the signal in question may be found from the 
"Derating curve" column of the pin assignment table 
in Section 2. 

In the case of output timing specifications, two group 
notations appear in the "Derating" column. The first 
of these corresponds to the reference signal and the 
second corresponds to the target Signal. 

When a specification is made about a bus or the 
specification is valid for both rise and fall times, only 
the type of derating is specified. For instance, F = 
Fast curve, S = Slow curve. Either the rise or the 
fall time derating may be used. To make a conserva­
tion calculation, use the smaller derating value 
among rise and fall for fast curves and the larger 
derating value for the slow curves. 

When a specification has both a min and a max time, 
the derating curves for the min and the max times 
are separated by a semi-colon. 

If loading conditions are not specified in the notes 
column, the timing parameter is specified for the 
worst case loading possible. 

The rationale in the assignment of derating curves to 
specifications is as follows. 

1. For synchronous (Clock related) specifications, all 
maximum timings are derated from slow curves. 
This is the worst case situation. 
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2. For synchronous (Clock related) specifications, all 
minimum timings are derated from fast curves. 
The reasoning here is that fast parts cause the 
worst case for minimum timings since the signal 
transition occurs earlier than for slow parts. Since 
these fast parts have fast buffers, the fast derat­
ing curves are used. 

3. For output to output timings, the derating curve to 
be chosen depends on a combination of internal 
delays and buffer delays in fast and slow parts. 
From an analysis of the worst case situation, ap­
propriate curves are selected for the system de­
signer. 

To use the derating curves, follow the procedure 
outlined here. 

1. From the "Derating" column of A.C. timing table 
in Section 6, find the group of curves that must be 
used for a particular specification. 

2. From the Pin assignment chart in Section 2, find 
the letter corresponding to the signal(s) under 
consideration from the column "Derating Curve". 

3. In this section, find the derating curve of the cor­
rect group and letter. 

4. Calculate the capacitive loading on the signal(s) 
under consideration. 

5. Find this load point on the capacitive load axis of 
the derating curve. 

6. Project a vertical line to the derating curve from 
the load point and draw a horizontal line and from 
the point the vertical line intersects the curve. 

7. Estimate the amount of time from the Nominal 
point to the point where the horizontal line meets 
the delay axis. This is the derating value for the 
signal under consideration. 

8. If the point where the horizontal meets the delay 
axis is above the nominal value, then 

If the signal under consideration is the reference 
signal (in output to output timings) the derating 
value should be subtracted from the timing spec­
ification. 

If the signal under consideration is the target sig­
nal (in all timings) the derating value should be 
added to the timing specification. 

9. If the point where the horizontal meets the delay 
axis is below the nominal value, then 

If the signal under consideration is the reference 
signal (in output to output timings) the derating 
value should be added to the timing specification. 

If the signal under consideration is the target sig­
nal (in all timings) the derating value should be 
subtracted from the timing specification. 
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In some output to output specifications, the loads 
are not at the nominal points for the curves speci­
fied. The loads at which the specifications are made 
are indicated in the notes column. The same proce­
dure as above may be used for derating except that 
a nominal point corresponding to the load specified 
must first be found on the curve specified. 
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82360SL 1/0 Maximum Timing Derating Curves 
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Figure 4.6.1a 
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Figure 4.6.2a 
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82360SL 110 Maximum Timing Derating Curves (Continued) 
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82360SL I/O Minimum Timing Derating Curves (Continued) 
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4.7 Crystal and Oscillator Specifications 

The three on-chip oscillators are designed for parallel resonant AT cut crystals at 14.31818 MHz, 1.8432 MHz 
and 32.768 KHz frequencies. Typical crystal parameters are shown below. 

Crystal Equivalent Circuit 

L 1 C1 R1 

'Gt=J-' 
A--------~Inrl ------B 

240814-R1 

Pins CX1,2 COMX1,2 RTCX1,2 

Frequency 12.31818 MHz 1.8432 MHz 32.768 KHz 

R1 12n 100n 50 Kn 

C1 0.028 pF 0.012 pF 0.003 pF 

L1 4.4mH 0.65H 8245.5H 

CO 7 pF 4pF 1.7 pF 

Q 35K 70K 30K 

CL 15 pF-30 pF 15 pF-40 pF 10 pF-20 pF 

Q = Quality Factor 
CL = Load Capacitance 

If external oscillators are used the following timing specs should be observed. 

tr tf thi 
(max) (max) (min) 

CX1 10 ns 10 ns 20 ns 

COMX1 20 ns 20 ns 200 ns 

RTCX1 20 ns 20 ns 1200 ns 

NOTES: 
tr, tf measured from O.8V to 4V for oscillators at 5V Vee. 
tr, tf measured from O.8V to 2V for oscillators at 3V Vee. 
thi measured from 4V to 4V for oscillators at 5V Vee. 
thi measured from 2V to 2V for oscillators at 3V Vee. 

tlo 
(min) 

20 ns 

200 ns 

1200 ns 

tlo measured from O.8V to O.8V for oscillators at 3/5V Vee. 
The above data are system specs and are not tested by Intel. 
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5.0 PACKAGE AND THERMAL 
SPECIFICATIONS 

The case temperature for CPU is specified in Table 
5-2. 82360SL I/O operates at a case temperature 
range from O·C to 90·C. The case temperature 
should be measured in the operating environment to 
determine whether the SL SuperSet is within the 
specified operating temperature range. The case 
temperature should be measured at the center of 
the top surface of the package. When the SuperSet 
has a voltage applied the operating temperature 
range is applicable rather than the storage tempera­
ture. 

The following definitions and assumptions are used 
to determine the recommended maximum case tem­
perature for the SuperSet: 

T A = Ambient temperature in ·C 

TC = Case Temperature in·C 

6JC = Package thermal resistance between junc­
tion and case 

6 JA = Package thermal resistance between junc­
tion and ambient 

TJ = Junction temperature in ·C 

P = Power consumption in watts 

The ambient temperature can be evaluated by using 
the values of thermal resistance between junction 
and case, 6 JC and the thermal resistance between 
junction and ambient, 6gA in the following equations: 

TJ = Tc + P'9JC 

TA = TJ - P'9JA 

Tc = TA + P'[9JA - 9Jcl 

Values for 6JA and 6JC are given in Table 5-1 for the 
Intel386 SL CPU and 82360SL: 

Table 5-1. Thermal Resistance 

6JA ("C/W) vs Air Flow-

Package 
6JC ft/min (m/sec) 

("C/W) 200 400 600 o (OJ 
(1.01) (2.03) (3.04) 

196PQFP 6 23 19 16 13.5 

227L LGA(1) 5 15 12 10.5 9.5 

NOTE: 
1. These values reflect use of a typical LGA socket. 

ABSOLUTE MAXIMUM RATING 

Table 5-2. provides environmental stress rating for 
the packaged CPU and I/O. Functional operation at 
the storage maximum and minimum ratings is not 
guaranteed. 

Extended exposures to maximum ratings may affect 
device reliability. Further, precautions should be tak­
en to avoid high static voltages and electric fields to 
prevent static electric discharge. 

Other system components such as memory subsys­
tem (DRAM), storage peripherals (hard disk/floppy 
disk), I/O and display subsystem may reduce the 
absolute maximum storage temperature conditions 
due to inherent physical characteristics of the other 
components. 

Table 5-2. Absolute Maximum Ratings 

Case Temperature under Bias O·C to + 90·C(1) I Standard 5V CPU and I/O 

O·C to 80·C(1) I Low-Voltage CPU 

Storage Temperature - 65·C to + 150·C 

Vccsv = 5.0V ± 10% 

Voltage on Any 5V Interface -0.5V to Vce + 0.5V 
Pin with Respect to Ground 

Supply Voltage with Respect to VSS - 0.5V to 6.5V 

VCC3.3V = 3.3V ±0.3 

Voltage on Any 3.3V Interface - 0.5V to 4.6V 
Pin with Respect to Ground 

Supply Voltage with Respect to VSS - 0.5V to 4.6V 

NOTE: 
1. Case temperature under Bias maximum rating also includes the case where CPU and 82360 SL liD are in 
suspend or standby mode. In standby mode and in specific cases in suspend mode, power is applied to the 
CPU and liD for operation of the Real-Time Clock and DRAM refresh. 
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6.0 DAMPING RESISTOR 
REQUIREMENTS 

The SL SuperSet has powerful output buffers capa­
ble of directly driving large loads. These buffers are 
designed for fast signal transition times and hence 
have low output impedence. Due to a mismatch be­
tween the output impedance of the buffers and the 
characteristic impedance of the load (trace capaci­
tance and the total number of devices) voltage over­
shoot and ringing can occur at signal transitions. By 
matching the output impedance with the characteris­
tic input impedance and avoiding long trace lengths, 
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the system designer can minimize the transmission 
line reflections and ringing. 

The ringing at signal transitions of address and data 
lines cause long unstable periods. Ringing on con­
trol signals can cause false latching. To minimize the 
ringing effect series damping resistors may have to 
be connected. For the resistor values on specific 
signals (e.g., MA, MD and NPXCLK), consult the 
Intel386 SL Microprocessor SuperSet System De­
sign Guide (Intel Order # 240816). 
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7.0 MECHANICAL DETAILS OF LGA 
AND PQFP PACKAGES 

design the parts in. For more detailed information on 
packages and package types, please refer to "Sur­
face Mount Technology Guide" (Order #240585) 

This section contains mechanical details of the two 
types of packages used in the SL SuperSet to help 

227L CERAMIC LAND GRID ARRAY (CAVITY UP) 

cccccccccccccccccccc. 
CCCCCCCCCCCCCCCCCCCCCC 

F CCCCCCCCCCCCCCCCCCCCCC 
CCC ccc 
ccc ccc 
ccc ccc 
ccc ccc 
ccc ccc 
ccc ccc 
ccc ccc 
ccc CCC D1 D 
CCC CCC 
ccc ccc 
ccc ccc 
ccc ccc 
ccc ccc 
ccc ccc 
ccc ccc 

B SQ. 

~ 
ccc ccc .1 cccccccccccccccccccccc 

1 

~ccccccccccccccccccc •• 
~cccccccccccccccccc •• t 1-$-1 fIJ 0.015 © 1 AlB 1 C 

~: E1 --11-

~ 

Family: Ceramic Land Grid Array Package 

Millimeters Inches 
Symbol 

Min Max Notes Min Max 

A 2.46 3.18 0.097 0.125 

A1 0.23 0.43 0.009 0.017 

B 0.69 0.84 0.027 0.033 

D 28.96 29.46 1.140 1.160 

D1 26.67 Basic 1.050 

D2 24.13 0.950 

e1 1.27 Basic 0.050 

F 1.65 2.16 0.065 0.085 

N 227 227 

Issue 4/17/90 

l.:!:J 

240814-88 

Notes 

Basic 

Basic 

Figure 7.1a. Principal Dimensions of the Intel386TM SL CPU in a 227-Lead LGA Package 
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0.650 ---l 

-fl ~·~~:c~~A 
0.062501A 

2 Places f .L 
0.500 

! 
! + 

0.650 

~ ~~ .... ,J$_--L..-l 
I L 0.5000-

l-- 0.6500---

Figure 7.1 b. Recommended LGA Socket Footprint 

/ 000000000000000000000 
0000000000000000000000 
0000000.00.00.00.00000 
000 000 
000 000 
000 000 
00. 000 
000 .00 
000 .00 
o 0 • TOP VIEW 0 0 0 
0.. OF 000 

o • • PCB LAND PATTERN • 0 0 
0.0 .00 
000 000 
00. 000 
000 .00 
000 000 
000 000 
000 000 
0000000.00.0.00000.000 
00000000.0.0 •• 00000000 
0000000000000000000000 

240814-90 
• All power pins can be routed towards the middle. 
• Outer two rows route outward 
• Clock pins should have shortest possible traces, then via to shielded inner layer. 

240814-89 

o Vee CONNECTIONS 

• Vss CONNECTIONS 

o NO CONNECTS 

o CLOCK PIN 

240814-91 

Figure 7.1c. Recommended Signal Routing for LGA Package 
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240814-92 

Figure 7.2a. Principle Dimensions of the 82360SL 1/0 in the 196·Lead PQFP Package 

Family: 196·Lead Plastic Quad Flat Package (PQFP) 0.025 Inch (0.635mm) Pitch 

Millimeters Inches 
Symbol 

Min Max Min 

A = Package Height: Distance 
from seating plane to highest 4.06 4.32 0.160 
point of the body 

A1 = Standoff: Distance from 0.51 0.76 0.020 
Seating Plane to Base Plane 

DIE = Overall Package Dimension: 
37.47 37.72 1.470 

Lead Tip to Lead Tip 

D1/E1 = Plastic Body Dimension 34.21 34.37 1.347 

D2/E2 = Bumper Distance 38.02 38.18 1.497 

Max 

0.180 

0.040 

1.490 

1.353 

1.503 

D3/E3 = Lead Dimension 30.48 Ref 1.200 Ref 

D4/E4 = Foot Radius Location 36.14 36.49 1.423 1.437 

L 1 = Foot Length 0.51 0.76 0.020 0.030 

NOTES: 
1. All POFP case outlines are being presented as standards to the JEDEC. 
2. Typical board footprint area for the 196-lead POFP is 1.500 inches x 1.5000 inches. 
3. All dimensions and tolerance conform to ANSI Y14.5M-1982. 
4. Datum Plane -H- located at the molding parting line and cOincident with the bottom of the lead where the lead exits the 
plastic body. 
5. Datums A-S and -0- to be determined where the center lead exits the plastic body at datum plane -H-. 
6. ContrOlling dimension in inches. 
7. Dimensions 01. 02. E1. and E2 are measured at the molding parting line and do not include mold protrusions. 
8. Pin 1 Identifier is located within one of the two zones indicated. 
9. Measured at datum plane -H-. 
10. Measured at seating plane datum -Co. 
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240814-93 

Figure 7.2b. Detailed Dimensions of the 82360SL 1/0 in the 196-Lead PQFP-Molded Details 

~ 
SEE DETAIL L 

L-f--I+-- SEE DETAIL J 

I· DyE3 ----1·1 
D.j/E4 ------+\ 

1------- DIE ---------1 240814-94 

Figure 7.2c. Detailed Dimensions of the 82360SL 1/0 in the 196-Lead-Terminal Details 
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0.31 (0.012) -l I-
0.20 (0.008) 

0.41 (0.010) 
0.20 (0.008) 

1-$-1 0.20 (0.008) @Icl A®- B® ID®la\ 
DETAIL J 

_ ........ _0.20 (0.008) 
0.14 (0.005) 

DETAIL L 

Figure 7.2d. 196-Lead PQFP Mechanical Package Detail-Typical Lead 

1.32 (0.052) 
1.22 (0.048) 

0.90 (0.035) MIN. j 
2.03 (0.080) 
1.93 (0.076) 

DETAIL M 
240814-96 

Figure 7.2e. 196-Lead PQFP Mechanical Package Detail-Protective Bumper 
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Lc::::J 
0.025 

rc::::J 
c::::J 

DDDDD~ 
B Note 2 

c::::J 
0.0125 x 0.070 --- c::::J 

~~DD~ 
Note 2 

Figure 7.2f. Recommended PQFP Footprint 

8.0 REVISION HISTORY 

240814-97 

The First Release of the Advanced Information Intel386 SL Microprocessor Superset B Step Data book 
reflects information believed to be accurate as of July 1991. 

This revision has included the specifications for the Intel386 SL CPU both in standard 5V mode and 
FlexibleVoltage Mode. 

Following specification changes are made for the CPU in standard 5V mode: 

1. Ct225 max value is changed from "38 ns" to "44 ns". 

2. The IOH of 10CHRDY, IOCS16# and MEMCS16# is changed from "-2 mA" to "-1.6 mA" for 
VOH = 2.4V. 

3. The derating corners for Ct409 in both 20 MHz and 25 MHz are changed from "SR. S" to "FR. F". 

Following specifications are added to the CPU in standard 5V mode: 

1. A.C. timing specifications at 16 MHz. 

2. A.C. timing specifications for DRAM controller in F1 mode at 25 MHz. 

Following specifications are added to the 1/0: 

1. Crystal and oscillator specifications. 

Please Consult your Local Intel Field Sales Office for the most current design-in information. 
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FAX (908) 747-0983 Tel (803) 297-8086 190 Attwell Dnve 

FAX (803) 297-3401 Surte 500 
NEW YORK Roxdale MSW SH8 
*Intel Corp 

TEXAS Tol (416) 675-2105 

=~~~~~ Office Park 1~1~1 ~°CP"Prtal of Toxas Hwy 
FAX (416) 675-2438 

Tel (716) 425-2750 Suite 4230 QUEBEC TWX 510-253-7391 Austin 78759 
FAX (716) 223-2561 Tel (512) 794-8086 tlntel Semiconductor of 
'tlnlal Corp 

FAX (512) 338-9335 
Canada. Ltd 

2950 Express Dr , South *tlntel Corp 1 Rue Holiday 
SUite 130 12000 Ford Road Suite 115 
Island", 11722 SUite 400 Tour East 
Tel (SI6) 231-3300 Dallas 75234 PI Claire H9R 5N3 
TWX 510-227-8236 Tel (214) 241-8087 Tol (514) 694-9130 
FAX- (516) 348-7939 FAX (214) 484-1180 FAX 514-894-0064 

CGlSALEJ050892 



AUSTRALIA 
Intel AustralIS Ply, Ltd, 
Unrt t3 
Ailambl8 Grove Business Park 
25 Frenchs Forest Road East 
Frenchs Forest, NSW, 2086 
Sydney 
Tel' 61,2-975-3300 
FAX: 61-2-975-3375 -

Intel Australia Ply Lid 
711 High Street 
1st Floor 
East Kw VIC., 3102 
Melbourne 
Tel,61-3-810-2141 
FAA 61-3-8197200 

BRAZIL 

Intel Semlconductorss do Brazil LTDA 
Avemda Paullsta, 1159-CJS 4041405 
CEP 01311 - Sao Paulo - 5 P 
Tel 55-t 1-287-5899 
TLX 11-37-557-ISOB 
FAA 55-11-287-5119 

CHINA/HONG KONG 
Inter PRC Corporation 
15/F, OffIce I, Clllc Bldg 
Jlan Guo Men WSI Street 

~i!'(~' ~0~850 
TLX' 22947 INTEL CN 
FAA (I) 500-2953 

INTERNATIONAL SALES OFFICES 
Intel Semiconductor Ltd * 
100F East Tower 
Bond Center 
Quaensway, Central 

~~'~~44-4555 
FAA: (852) 868-1989 

INDIA 

Intel Asia ElectronlCB, Inc 
4/2, Samrah Plaza 
St Mm's Road 

~:r~~~f2~gr~~ 
TLX' 953-845-2846 INTEL IN 
FAA: 091-812-215067 

JAPAN 

Intel Japan K K 
5..e Tokodal, Tsukuba..shl 
lbarakl, 300-26 
Tel: 0298-47-8511 
FAA' 0298-47-8450 

='J~';~~ 
2.gs Hon.cho 

~Forar.2r~~tama 360 
FAA' 0485-24-7518 

Intel Japan K K • 
Kawa-asaBldg 
2-1t-5 Shin-Yokohama 
Kohoku-ku, Vokohama-shl 
t<anagawa, 222 
Tel 045-474-7660 
FAA: 045-471-4394 

Intel Japan K K * 
Ryokuchl-Ekl Bldg, 
2-4-1 Terauchi 

t~Fo'=~'o~oaka 560 
FAA 06-683-1084 

Intel Japan KK 
Shlnmaru Bldg 
1-5-' Marunouchl 
Chlyoda-ku, Tokyo 100 
Tel' 03-3201-3621 
FAA 03-3201-6850 

~:~'WI:t~KK 
'-16-20 NIShlkl 
Naka-ku, Nagoya-shl 
Alohl460 
Tel 052-204-1281 
FAA 052-204-1285 

KOREA 

Intel Korea, Ltd 
16th Floor, lJfe Bldg, 

~!:~'1g~8r8' Youngdeungpo-Ku 
Tel' (2) 784-6186 
FAA, (2) 794-6096 

SINGAPORE 

TAIWAN 

Intel Technology Far East Ltd, 
Taiwan Branoh Offfce 
6th Roor, No 205 
Bank Tower Bldg 
Tung Hua N Road 
Taipei 
Tel' 688-2-5144202 
FAA 688-2-717-2455 

INTERNATIONAL DISTRIBUTORS/REPRESENTATIVES 
ARGENTINA 

Oalsys 5 R L 
Chacabuoo, 90-6 PISO 
l069-Buenos Aires 
Tel & FAA' 5413341871 

AUSTRALIA 

Email ElectrOniCS 
15-17 Hume Street 
Huntlngdale, 3166 
Tel' 011-61-3-544-8244 
TLX, M 30895 
FAA 011-61-3-543-6179 

NSD-Australra 
205 Middleborough Rd, 
Box HIli, Vlctona 3128 
Tel' 03 8900970 
FAA 03 8990819 

BRAZIL 

Mlcrollnear 
Largo do Arouche, 24 
01219 Sao Paulo, SP 
Tel 5511-220-2215 
FAA 5511-220-5750 

CHILE 

Sisteco 
VeClnsl40-Las Condes 

~:r~2~234-1644 
FAA 562-233-9895 

CHlNA/HONG KONG 

Novel PreCISion Machinery Co. Ltd 
Room 728 Trade Square 

~~~~~~~~=n Road 
Tel' (852) 360-8999 
TWX' 32032 NVTNL HX 
FAA (852) 725-3695 

GUATEMALA 

AblnrbO 
11 Calle2-Zona 9 
Guatemala City 
Tel' 5022-32-4104 
FAA 5022-32-4123 

*Fleld Appllcahon location 

INDIA 

Mloromc DeviceS 
Arun Complex 
No 85 OVG Road 
Basavanagudl 

~r~~~mr2~rio-831 
011-91-812-611-365 

TLX 9538456332 MDBG 

MICronlC DeVices 
No 516 5th Floor 
Swastlk Chambers 
SlOn, Trombay Road 
Chembur 
Bombay 400 071 
TLX: 9531 171447 MOEV 

MlCronlC Devices 
25/8, lot Floor 
Bodo Bazaar Marg 
Old ROJlnder Nagar 
Now Deihl 110 060 
Tel: 011-91-1t-5723509 

011-91-11-589771 
TLX' 031-63253 MONO IN 

Mlcronic DevIces 
8-3-34S/12A Dwarakapun Colony 
Hyderabad 500 492 
Tel,OII-91-842-228748 

S&S Corporation 
1567 Kooser Road 
San J088, CA 95118 
Tel' (408) 978-6216 
TLX' 820281 
FAA (406) 978-8635 

JAMAICA 

MC SYstemS 
10-12 Grenada Crescent 
Kingston 5 
Tel (609) 929-2639 

(609) 928-0186 
FAA (809) 926-0104 

JAPAN 

Asahl EI-.mlcs Co Ltd, 
KMM Bldg 2-14-1 Assno 
Kokuraklta-ku 
Krtakyushu-shl 802 
Tel 093-511-8471 
FAA 093-551-7861 

CTC Components Systems Co , Ltd 
4-8-t Dobashl, M'Y'lmae-ku 
Kawasakl-ohl, Kanagawa 213 
Tel 044-852-5121 
FAA' 044-877-4288 

0'8 Semlcon Systems, Inc. 
Flower Hili Shlnmachl Hlgashl-kan 
1-23 Shlnmachl, Setagaya-ku 
Tokyo 154 
Tel 03-3439-1600 
FAA 03-3439-1601 

Okays Kokl 
2-4-18Sakae 

~:r'li~:~mf5shl 460 
FAA' 052-204-8380 

Ryoyo Electro Corp 
KonwaBldg 
t-12-22 TouklJI 
Chuo-ku, Tokyo 104 
Tel' 03-3546-5011 
FAA: 03-3546-5044 

KOREA 
J-Tek Corporation 

~-~4~tl'2!'~~g-~ng, Kangnam-Ku 
Seoul 135-090 

~~,(~~~)5~: 
Samsung ElectroniCS 
Samsung MBln BldlA 
~:J,ale&r,~~.fIO- , Chung-Ku 

C,P 0 Box 8780 

~~~~~,?~'!,g70 
FAA (822) 753-9065 

MEXICO 
PSISA deCV 

b:r~:~~M~~~1~8 
Tel' 52-73-13-9412 

52-73-t7-5340 
FAA: 52-73-t7-5333 

NEW ZEALAND 
Email EI-"mcs 
36 OIIV8 Road 
Penrose, Auckland 
Tel: 011-64-9-591-155 
FAA 011-84-9-592-681 

SAUDI ARABIA 

ME Systamo, Inc 
642 N Pastorla Ave 
Sunnyvale, CA 94068 
USA 
Tel' (406) 732-1710 

~:: ~1:~I~l~sys 
SINGAPORE 

Electromc Resources Pte. Ltd. 

::~m,nRoad 1336 
Tel:(65)2~ 
1WX: RS 56541 ERS 
FAA' (85) 289-5327 

SOUTH AFRICA 

~~ct~;'~~'~i"~J'~~'::'~et St,) 

~en~f.~:-8~~l!'~184 
FAA: 011-2712-803-6294 

TAIWAN 

MICro ElectronICS Corporation 
12th Floor, SectJon 3 

~:,s~~~k~~~ Road 
Tel' (686) 2-7198419 
FAA' (868) 2-7197916 

Acer Sertek Inc 
15th Floor. SectIon 2 
ChIen Kuo North Rd 
T8Ipel 18479 ROC 
Tel' 888-2-501-0055 
1WX' 23756 SERTEK 
FAA, (686) 2-5012521 

URUGUAY 

Interlase 
Zabala 1378 
1 tOOO Montevideo 
Tel: 5962-98-0490 

5682-96-1143 
FAA: 5962-98-2865 

VENEZUELA 

Umxel C.A 
4 Transversal de Monte Cnsto 
Edl PJ<XA, PISO I, 01. 1 &2 
Centro EmpraslBnai Bol_ 
Caracas 
Tel' 582-238-8062 
FAA 562-238-1816 

CG/SALE/050892 
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