[image: image2.png]




           PAC-2003 Reliability Test Report - Rev. 1.2
[image: image1.png]





     PAC-2003 Reliability Test Report - Rev. 1.2

FIC PAC-2003 PCI SYSTEM BOARD 

       BOARD LEVEL RELIABILITY TEST REPORT
Document Number:  MB-364
Product Version:  V1.2
BIOS Version:  V 6.19K9F9
Manager
Supervisor
Writer





FIC Research & Development Department

5F #52 Min-Chuan Road, Hsin-Tien City Taipei,Taiwan, R.O.C

Tel : 886-2-918-6001     Fax : 886-2-915-6728

TABLE OF CONTENTS
1.
 Introduction

2. 
High Temperature/Humidity (Storage) Test

3. 
Low Temperature/Humidity (Storage) Test

4. 
Overstress Temperature (Operating) Test

5. 
Temperature Strife Test

6. 
Voltage Strife Test

7. 
AC Power Consumption Test

8. 
Hardware/Software Detailed Notes

9. 
QAPlus 7.0 for Windows 95 Testing Item Description

1. Introduction 

To ensure that it can withstand even the most extreme climactic and electrical conditions, each FIC motherboard undergoes an exhaustive battery of reliability tests before being released for production. FIC conducts the tests based on the worst-case calculation of loading and timing, and utilizes overspec thermal, voltage and frequency strife testing to accelerate failure conditions in order to detect and resolve potential defects. A brief description of the objective and content of each of these tests is given below: 

High Temperature/Humidity (Storage) Test

The High Temperature Test is conducted to determine the resistance of the motherboard to elevated temperatures that may be encountered during service life either in storage (without protective packaging). The Humidity Test is conducted to determine the resistance of the motherboard to the effects of exposure to warm, highly humid conditions such as those encountered in tropical areas. This is an exaggerated environmental test, accomplished by the continuous exposure of the motherboard to high relative humidity at cycling elevated temperatures. These conditions impose a vapor pressure on the board during the test which constitutes the major force behind the moisture migration and penetration to the equipment.
Low Temperature/Humidity (Storage) Test

The Low Temperature Test is conducted to determine the effects of low temperature on  the motherboard during storage without protective packaging or frequent use. The Humidity Test is conducted to determine the resistance of the motherboard to the effects of exposure to warm, highly humid conditions such as those encountered in tropical areas.
Overstress Temperature (Operating) Test

The Overstress Temperature Test is conducted to determine the resistance of the motherboard to elevated temperatures that may be encountered while the board is in operation. 
Temperature Strife Test

The Temperature Strife Test is conducted to determine the ability of the motherboard and its components to withstand dramatic changes in temperature, ranging from 80C, while in operation. C to -20
Voltage Strife Test

The Voltage Strife Test is conducted to determine the ability of the motherboard and withstand changes in voltage, from 3.10V to 3.70V. 

AC Power Consumption Test

The AC Power Consumption Test is conducted to measure the board’s power consumption in Full-On Mode, Doze Mode, and Suspend Mode, and ensure that it meets the US EPA Energy Star Program’s requirements. 

1.1. Configuration of Equipment Under Test

ITEM
MODEL
VENDER
REMARK

CPU
Pentium (54C)
Intel
166MHz

DRAM
64MB
HY
SIMM 16MB 70ns  X  4pcs 

CACHE
256K
Tm
60ns

VGA
Trio64v2/dx
S3
2MB DRAM

Monitor
SRC1491
Shamrock 
15” 

Hard Disk Driver 
Caviar 2340
WD
340MB

Floppy Disk Driver 
SMD-1000
Epson
1.44MB 3.5 inch

Keyboard
KB-5311
Chicony
101keys

COM1
Onboard
NS
QAPlus Loopback

COM2
Onboard
NS 
QAPlus Loopback

LPT
Onboard
NS 
QAPlus Loopback

Power Supply
SS-200GPX
Seasonic
200w

2. High Temperature/Humidity (Storage) Test 

2.1. Test Equipment:

KATO SE-47CRT Chamber.

2.2. Lab Ambiance: 

Temperature: 
22C.
C ~ 25
Humidity: 
50% ~ 56% RH.

2.3. Test Conditions:

Non-Operation:
1. 
Temperature: 60C.

2. 
Humidity: 98%.

3. 
Adjust temperature to 60C/hr ranges.
C/hr to 25C at a rate of 20
4. 
Adjust humidity at 98% RH.

5. 
Retain temperature and humidity for at least 48 hours.

6. 
Return to room temperature at a rate of 20C/hr ranges.
C/hr to 25
7. 
Retain humidity at 50% RH.

8. 
High temperature/humidity (storage) chamber operating step table:

Step
Temperature
Humidity
Detain time
Climb/descend time
Total time

1
25C
50%
1 hr

1 hr

2
25CC ~ 60
50% ~ 98%

2 hr
3 hrs

3
60C
98%
48 hrs

51 hrs

4
60CC ~ 25
98% ~ 50%

2 hr
53 hrs

5
25C
50%
1 hrs

54 hrs

2.4 Test Results:

Description
Results

Mechanical
PASS

Functional
PASS

3. Low Temperature/Humidity (Storage) Test

3.1. Test Equipment: 

KATO SE-47CRT Chamber.

3.2. Lab Ambiance:

Temperature: 
22C.
C ~ 25
Humidity: 
50% ~ 56% RH.

3.3. Test Conditions:

Non-Operation:
1. 
Temperature: -5C.

2. 
Humidity: 0%.

3. 
Adjust temperature to -5C/hr ranges.
C/hr to 25C at a rate of 20
4. 
Adjust humidity at 0% RH.

5. 
Retain temperature and humidity for at least 48 hours.

6. 
Return to room temperature at a rate of 20C/hr ranges.
C/hr to 25
7. 
Retain humidity at 50% RH.

8. 
Low temperature/humidity (storage) chamber operating step table:

Step
Temperature
Humidity
Detain time
Climb/descend time
Total time

1
25C
50%
1 hr

1 hr

2
25CC ~ -5
50% ~ 0%

2 hr
3 hrs

3
-5C
0%
48 hrs

51 hrs

4
-5CC ~ 25
0% ~ 50%

2 hr
53 hrs

5
25C
50%
1 hrs

54 hrs

2.4 Test Results:

Description
Results

Mechanical
PASS

Functional
PASS

4. Overstress Temperature (Operating) Test

4.1. Test Equipment: 

KATO SE-47CRT Chamber / QAPlus 7.0 for Windows 95 software.

4.2 Lab Ambiance: 

Temperature: 
22C 
C ~ 25
Humidity: 
50% ~ 56% RH.

4.3. Test Conditions:

Operation:
1. 
Temperature: 0C.  
C & 55
2. 
Humidity: 0% & 90%.

3. 
Heat Resistance: 


a. Adjust temperature from room temperature to 55C/90%.


b. Retain this temperature/humidity for at least 24 hours of operation.


c. Retain humidity at 50% RH.


d. Return to room temperature 25C within 1 hour.

4. 
Cold Resistance:


a. Adjust temperature from room temperature to 0C/0%.


b. Retain this temperature/humidity for at least 24 hours of operation.


c. Retain humidity at 50% RH.


d. Return to room temperature 25C within 1 hour. 

5.  Heat resistance chamber operating step table:
Step
Temperature
Humidity
Detain time
Climb/descend time
Total time

1
25C
50%
1 hr

1 hr

2
25CC ~ 55
50% ~ 90%

2 hr
3 hrs

3
55C
90%
24 hrs

27 hrs

4
55CC ~ 25
90% ~ 50%

2 hr
29 hrs

5
25C
50%
1 hrs

30 hrs

6. Low resistance chamber operating step table:

Step
Temperature
Humidity
Detain time
Climb/descend time
Total time

1
25C
50%
1 hr

1 hr

2
25CC ~ 0
50% ~ 0%

2 hr
3 hrs

3
0C
0%
24 hrs

27 hrs

4
0CC ~ 25
0% ~ 50%

2 hr
29 hrs

5
25C
50%
1 hrs

30 hrs

 4.4 Test Results: 

Description
Results

Mechanical
PASS

Functional
PASS

5. Temperature Strife Test

5.1. Test Equipment:

KATO SE-47CRT Chamber.

YOKOGAWA HR1300 Thermal Recorder.  

QAPlus 7.0 for Windows 95 Software.

5.2. Lab Ambiance:

Temperature: 
22C.
C ~ 25
Humidity: 
50% ~ 56% RH.

5.3. Test Conditions:

Operation:

1. 
Set up for highest performance setting. 

2. 
Attach QAPlus/fe loopback plug to COM1,COM2, LPT1.

3. 
Attach thermocouples on expected high temperature components.

4. 
Temperature Setting: 

Climb from 25C and climb from 
C to -20C and fall from 80C to 80
-20C.
C to 25
5. 
Humidity Setting: 

45% when over 20C.
C, 0% when under 20
6. 
Voltage Setting: 


a. 4.75V for system supply voltage.


b. 3.45V for Intel P54C-166MHz supply voltage.

7. 
Clock Setting: 


66MHz for Intel P54C-166MHz. 

8. 
Need to switch the machine on and off 10 times at each temperature level (stay at off state 10 seconds each time) and check that the machine operates properly.

9. 
Thermal recorder sensor points:

Channel 1
DRAM
Channel 2
CACHE

Channel 3
VT82C586CD
Channel 4
VT82C585VP/CD

Channel 5
VT82C587VP/CD
Channel 6
NC

Channel 7
CL-GD5446
Channel 8
CPU

Channel 9
PC87336
Channel 10
CHAMBER

Channel 11
REGULATOR
Channel 12 
VGA RAM

Channel 13
NC
Channel 14
NC

10. Temperature strife test chamber operating step table:
Step
Temperature
Humidity
Detain time
Climb/descend time
Total time

1
25C
45%
1 hr

1    hrs

2
25CC ~ 40
45%

0.5 hr
1.5 hrs

3
40C
45%
1 hr

2.5 hrs

4
40CC ~ 60
45%

0.5 hr
3    hrs

5
60C
45%
1 hr

4    hrs

6
60CC ~ 65
45%

0.5 hr
4.5 hrs

7
65C 
45%
1 hr

5.5 hrs

8
65CC ~ 70
45%

0.5 hr
6    hrs

9
70C 
45%
1 hr

7    hrs

10
70CC ~ 75
45%

0.5 hr
7.5 hrs

11
75C
45%
1 hr

8.5 hrs

12
75CC ~ 80
45%

0.5 hr
9    hrs

13
80C
45%
1 hr

10   hrs

14
80CC ~ 10
45% ~ 0%

2 hr
12   hrs

15
10C 
0%
1 hr

13   hrs

16
10CC ~ 0
0%

0.5 hr
13.5 hrs

17
0C 
0%
1 hr

14.5 hrs

18
0CC ~ -10
0%

0.5 hr
15    hrs

19
-10C 
0%
1 hr

16    hrs

20
-10CC ~ -20
0%

0.5 hr
16.5 hrs

21
-20C 
0%
1 hr

17.5 hrs

22
-20CC ~ 25
0% ~ 45%

1 hr
18.5 hrs

23
25C 
45%
1 hr

19.5 hrs

5.4. Test Results:
Chamber
CH1
CH2
CH3
CH4
CH5
CH7
CH8
CH9
CH10
Results

Setup
DRAM
Cache
586
585
587
5446
CPU
87336
Chamber


-20C
-18.9C
-14.9C
-9.4C
-6.4C
-11.4C
-12.0C
2.5C
-16.9C
-20.0C
PASS

-10C
-8.8C
-4.7C
0.6C
3.4C
-1.0C
-2.1C
12.6C
-7.0C
-10.1C
PASS

0C
1.1C
5.1C
10.5C
13.2C
8.7C
7.8C
22.2C
3.0C
-0.1C
PASS

10C
11.9C
15.6C
21.5C
24.0C
18.9C
18.5C
32.5C
13.5C
10.5C
PASS

25C
27.0C
30.8C
36.5C
39.0C
34.2C
33.5C
47.4C
28.7C
25.6C
PASS

40C
41.9C
45.3C
51.2C
53.4C
48.6C
47.9C
67.2C
45.0C
40.4C
PASS

60C
62.0C
65.2C
71.4C
73.4C
69.2C
68.1C
88.2C
65.4C
60.6C
PASS

65C
67.1C
70.3C
76.2C
78.4C
73.8C
73.4C
91.9C
70.5C
65.8C
PASS

70C
72.0C
75.2C
81.4C
83.3C
78.2C
78.3C
96.7C
75.4C
70.8C
PASS

75C
76.7C
80.0C
86.0C
88.0C
83.2C
83.0C
96.3C
78.2C
75.6C
PASS

80C
82.0C
85.0C
91.0C
92.6C
88.4C
88.2C
101.0C
83.7C
80.8C
PASS

85C
86.9C
90.2C
96.0C
97.8C
93.8C
93.4C
106.5C
88.6C
85.6C
PASS

Chamber
CH11
CH12
CH13
CH14
CH15
CH16
CH17
CH18
CH19
Results

Setup
Regulator
Vgaram
NC
NC
NC
NC
NC
NC
NC


-20C
6.2C
-16.5C







PASS

-10C
16.7C
6.5C







PASS

0C
26.2C
3.6C







PASS

10C
37.3C
14.2C







PASS

25C
51.8C
29.2C







PASS

40C
56.9C
43.9C







PASS

60C
77.6C
63.9C







PASS

65C
82.6C
69.1C







PASS

70C
87.4C
74.2C







PASS

75C
101.4C
78.9C







PASS

80C
105.2C
83.7C







PASS

85C
111.7C
88.9C







PASS

6. Voltage Strife Test
6.1. Test Equipment: 

KATO SE-47CRT Chamber.

YOKOGAWA HR1300 Thermal Recorder.

GW PPS-1860 DC Source.  

QAPlus 7.0 for Windows 95 Software.

6.2  Lab Ambiance:

Temperature: 
22C.
C ~ 25
Humidity: 
50% ~ 56% RH.

6.3. Test Conditions:

Operation:
1. 
Set up for highest performance setting.

2. 
Attach QAPlus/fe loopback plug to COM1, COM2, LPT1.

3. 
Temperature setting: Fixed at 50C.

4. 
Humidity setting: Fixed at 45%.

5. 
Voltage setting:

a. 4.75V for system supply voltage.

b. 3.1V to 3.70V for Intel P54C-166MHz supply voltage.

6. 
Clock setting: 66MHz for Intel P54C-166MHz.

7. 
Voltage strife test chamber & DC source operating step table:

Step
Temperature
Humidity
Detain time
Voltage
Total time
Results

1
50C
45%
1 hr
3.10V
1 hr
PASS

2
50C
45%
1 hr
3.15V
2 hrs
PASS

3
50C
45%
1 hr
3.20V
3 hrs
PASS

4
50C
45%
1 hr
3.25V
4 hrs
PASS

5
50C
45%
1 hr
3.30V
5 hrs
PASS

6
50C
45%
1 hr
3.35V
6 hrs
PASS

7
50C
45%
1 hr
3.40V
7 hrs
PASS

8
50C
45%
1 hr
3.45V
8 hrs
PASS

9
50C
45%
1 hr
3.50V
9 hrs
PASS

10
50C
45%
1 hr
3.55V
10 hrs
PASS

11
50C
45%
1 hr
3.60V
11 hrs
PASS

12
50C
45%
1 hr
3.65V
12 hrs
PASS

13
50C
45%
1 hr
3.70V
13 hrs
PASS

7. AC Power Consumption Test

7.1. Test Equipment: 

CHITAI 2402A Digital Power Meter.  

HITACHI Oscilloscope V-1060.

One floppy disk drive, keyboard, VGA card or onboard & standard power supply.

7.2. Lab Ambiance:

Temperature: 
22C.
C ~ 25
Humidity: 
50% ~ 56% RH.

7.3. Test Conditions:

Operation:
1. 
BIOS setup is default with P.M. enabled.

2.
256KB CACHE.

3. 
Test the following 3 configurations. Each configuration has 3 modes.


a. Intel P54C-166MHz & 8MB DRAM:


1. Full-on mode. / 2. Idle mode. / 3. Standby mode.

    
b. Intel P54C-166MHz & 16MB DRAM:

     
1. Full-on mode. / 2. Idle mode. / 3. Standby mode.

    
c. Intel P54C-166MHz & 64MB DRAM:

     
1. Full-on mode. / 2. Idle mode. / 3. Standby mode.
7.4. Test Results:

Model
Full-on
Idle
Standby mode

Intel P54C-166MHz 8MB DRAM
33.8W
28.4W
22.8W

Intel P54C-166MHz 16MB DRAM
33.8W
28.4W
22.8W

Intel P54C-166MHz 64MB DRAM
34.2W
28.5W
22.8W

8. Hardware/Software Configuration Notes

8.1. Hardware Configuration Notes (Board Level):  

IDE HDD cable should be 18 inches.

Only the motherboard will be placed inside the oven chamber.

Voltages are measured on the motherboard.

8.2. Software Configuration Notes:

QAPlus 7.0 for Windows 95 

8.3. Setup Notes:

The chipset should be setup at highest performance.

8.4. QAPlus 7.0 for Windows 95 Testing Notes:

QAPlus 7.0 for Windows 95 testing should be conducted for the following items:

CPU
Do all tests.

Memory
Do all tests.

VGA
All graphics modes up to 1280 x 1024 (view the display to make sure no jitter, flicker, etc.)

COM1
Internal and external loopback.

COM2
Internal and external loopback.

LPT1
Internal and external loopback.

IDE HDD
Disk read/write.

FDD
Disk read/write.

Keyboard
Do all tests.

Mouse
Do all tests.

9. QAPlus 7.0 for Windows 95 Testing Items Description

1.System board testing 
4.COM port testing 

 CPU Test
 Internal Data Path Test

 IC Data Paths Test
 Internal Loopback  Test

 Refresh Interval Test
 RTS/CTS(Ext. Loopback)

 CMOS Test 
 DTR/DSR(Ext. Loopback)

 Calendar /Clock Tests
5.Hard disks

 NPU Test
 Controller Test

 Speaker Test
 Random Cylinder Access Test

2.Memory testing 
 Linear Cylinder Access Test

 Pseudo random
 Butterfly Access Test

 Walking bit left
6.Floppy disks

 Walking bit right
 Sequential Seek/Verify Test

 Inverse walking bit left/right 
 Sequential Read/Write Test

 Checkerboard
 Butterfly Access Test

 Inverse checkerboard 


 Bit stuck high/low


 Bus noise


3.Video testing
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 Linearity Test


 Color Test
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