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Additional In-House Backend Assembly Site for Automotive Grade
Rectifiers and TVS Products in SMP Package  
For further information, please contact your regional Vishay office. 

 
Description of Change: To support BCP (Business Continuity Program), Vishay Diodes Division is introducing an additional in-house back-

end manufacturing site for Automotive Grade products in SMP package (Case Outline: DO-220AA).

This assembly site is located in Kaohsiung, Taiwan, and already has manufacturing experience in Automotive Grade surface mount

packaged products. There is no change in form, fit and function on all involved part numbers.  
Classification of Change: Capacity expansion and risk management  
Expected Influence on Quality/Reliability/Performance: No change in quality and reliability performance  
Part Numbers/Series/Families Affected: Please see materials list on the succeeding page.  
Vishay Brand(S): Vishay General Semiconductor  
Time Schedule: 

Start Shipment Date: Thu Aug 3, 2023 
Sample Availability: Available upon request  
Product Identification: The new manufacturing code “K” will be marked next to the date code of device marking as the identification of

Additional manufacturing site, for example, “M34K” (M – halogen-free compound, 3 - 2023, 4 – April, K – Kaohsiung, Taiwan).  
Qualification Data: Available upon request  
This PCN is considered approved, without further notification, unless we receive specific customer concerns before Wed Aug 2,

2023 or as specified by contract.  
Issued By: Alessandro Bonaudo, Eddie Hwang, Ivan Chen, Jill Li 

CONTACT INFORMATION

Americas Europe Asia

Vishay Semiconductors Vishay Semiconductors Vishay Semiconductors

150 Motor Parkway, Suite 119 Theresienstrasse 2 15D, Sun Tong Infoport Plaza

Hauppauge - 55 Huai Hai West Road,

New York  United States 11788 Heilbronn  Germany D-74072 Shanghai   China 200030

Phone: +1 631 300 3816 Phone: +49 7131 7498 656 (or 715) Phone: +8613817872112

Fax: +1 631 300 3843 Fax: +49 7131 67 2938 Fax: +86 21 5258 7979

Diodes-Americas@vishay.com Diodes-Europe@vishay.com Diodes-Asia@vishay.com
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AR1PDHM3/84A AR1PDHM3/85A AR1PGHM3/84A AR1PGHM3/85A AR1PJHM3/84A

AR1PJHM3/85A AR1PKHM3/84A AR1PKHM3/85A AR1PMHM3/84A AR1PMHM3/85A

AS1PDHM3/84A AS1PDHM3/85A AS1PGHM3/84A AS1PGHM3/85A AS1PJHM3/84A

AS1PJHM3/85A AS1PKHM3/84A AS1PKHM3/85A AS1PMHM3/84A AS1PMHM3/85A

AU1PDHM3/84A AU1PDHM3/85A AU1PGHM3/84A AU1PGHM3/85A AU1PJHM3/84A

AU1PJHM3/85A AU1PKHM3/84A AU1PKHM3/85A AU1PMHM3/84A AU1PMHM3/85A

ES1PBHM3/84A ES1PBHM3/85A ES1PCHM3/84A ES1PCHM3/85A ES1PDHM3/84A

ES1PDHM3/85A ESH1PBHM3/84A ESH1PBHM3/85A ESH1PCHM3/84A ESH1PCHM3/85A

ESH1PD-001HM3/84A ESH1PDHM3/84A ESH1PDHM3/85A ESH2PB-61HM3J/H ESH2PBHM3/84A

ESH2PBHM3/85A ESH2PCHM3/84A ESH2PCHM3/85A ESH2PDHM3/84A ESH2PDHM3/85A

RS1PBHM3_A/H RS1PBHM3_A/I RS1PDHM3_A/H RS1PDHM3_A/I RS1PGHM3_A/H

RS1PGHM3_A/I RS1PJHM3_A/H RS1PJHM3_A/I S1PBHM3/84A S1PBHM3/85A

S1PDHM3/84A S1PDHM3/85A S1PGHM3/84A S1PGHM3/85A S1PJHM3J/84A

S1PJHM3/84A S1PJHM3/85A S1PKHM3/84A S1PKHM3/85A S1PMHM3/84A

S1PMHM3/85A SE10PBHM3/84A SE10PBHM3/85A SE10PDHM3/84A SE10PDHM3/85A

SE10PGHM3/84A SE10PGHM3/85A SE10PJHM3/84A SE10PJHM3/85A SE15PBHM3/84A

SE15PBHM3/85A SE15PDHM3/84A SE15PDHM3/85A SE15PGHM3/84A SE15PGHM3/85A

SE15PJHM3/84A SE15PJHM3/85A SE20PBHM3/84A SE20PBHM3/85A SE20PDHM3/84A

SE20PDHM3/85A SE20PGHM3/84A SE20PGHM3/85A SE20PJHM3/84A SE20PJHM3/85A

SS1P3LHM3/84A SS1P3LHM3/85A SS1P4LHM3/84A SS1P4LHM3/85A SS1P5LHM3/84A

SS1P5LHM3/85A SS1P6LHM3/84A SS1P6LHM3/85A SS2P2HM3/84A SS2P2HM3/85A

SS2P2LHM3/84A SS2P2LHM3/85A SS2P3HM3/84A SS2P3HM3/85A SS2P3LHM3/84A

SS2P3LHM3/85A SS2P4-001HM3/85A SS2P4HM3/84A SS2P4HM3/85A SS2P5HM3/84A

SS2P5HM3/85A SS2P6HM3/84A SS2P6HM3/85A SS2PH10HM3_A/H SS2PH10HM3_A/I

SS2PH5HM3/84A SS2PH5HM3/85A SS2PH6HM3/84A SS2PH6HM3/85A SS2PH9HM3J_A/H

SS2PH9HM3_A/H SS2PH9HM3_A/I SS3P3HM3J/84A SS3P3HM3/84A SS3P3HM3/85A

SS3P4HM3J/84A SS3P4HM3/84A SS3P4HM3/85A SS3P5HM3/84A SS3P5HM3/85A

SS3P6-61HM3J/H SS3P6HM3J/85A SS3P6HM3/84A SS3P6HM3/85A TPSMP10AHM3_A/H

TPSMP10AHM3_A/I TPSMP11AHM3_A/H TPSMP11AHM3_A/I TPSMP12AHM3_A/H TPSMP12AHM3_A/I

TPSMP13AHM3_A/H TPSMP13AHM3_A/I TPSMP15AHM3_A/H TPSMP15AHM3_A/I TPSMP16AHM3_A/H

TPSMP16AHM3_A/I TPSMP18AHM3_A/H TPSMP18AHM3_A/I TPSMP20AHM3_A/H TPSMP20AHM3_A/I

TPSMP22AHM3_A/H TPSMP22AHM3_A/I TPSMP24AHM3_A/H TPSMP24AHM3_A/I TPSMP27AHM3J_A/H

TPSMP27AHM3_A/H TPSMP27AHM3_A/I TPSMP30AHM3_A/H TPSMP30AHM3_A/I TPSMP33AHM3_A/H

TPSMP33AHM3_A/I TPSMP36AHM3_A/H TPSMP36AHM3_A/I TPSMP39AHM3_A/H TPSMP39AHM3_A/I

TPSMP43AHM3_A/H TPSMP43AHM3_A/I TPSMP6.8AHM3_A/H TPSMP6.8AHM3_A/I TPSMP7.5AHM3_A/H

TPSMP7.5AHM3_A/I TPSMP8.2AHM3_A/H TPSMP8.2AHM3_A/I TPSMP9.1AHM3_A/H TPSMP9.1AHM3_A/I

V2P6LHM3/H V2P6LHM3/I V2P6XHM3/H V2P6XHM3/I V2PL45LHM3/H

V2PL45LHM3/I V2PL63LHM3/H V2PL63LHM3/I V2PM10LHM3/H V2PM10LHM3/I

V2PM12LHM3/H V2PM12LHM3/I V2PM15LHM3/H V2PM15LHM3/I V2PM63LHM3/H

V2PM63LHM3/I V2PM6LHM3/H V2PM6LHM3/I V3P6HM3_A/H V3P6HM3_A/I

V3P6LHM3/H V3P6LHM3/I V3PL45HM3/H V3PL45HM3/I V3PL63HM3/H

V3PL63HM3/I V3PM10HM3/H V3PM10HM3/I V3PM12HM3/H V3PM12HM3/I

V3PM15HM3/H V3PM15HM3/I V3PM63HM3/H V3PM63HM3/I V3PM6HM3/H

V3PM6HM3/I
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Surface Mount Ultrafast Avalanche Rectifiers

LINKS TO ADDITIONAL RESOURCES

FEATURES
• Very low profile - typical height of 1.0 mm

• Ideal for automated placement

• Glass passivated pellet chip junction

• Ultrafast recovery times for high frequency

• Low reverse current

• Meets MSL level 1, per J-STD-020, 
LF maximum peak of 260 °C

• AEC-Q101 qualified

• Material categorization: for definitions of compliance 
please see www.vishay.com/doc?99912

TYPICAL APPLICATIONS
For use in secondary rectification and freewheeling for 
ultrafast switching speeds of AC/AC and DC/DC converters 
in high temperature conditions for both consumer and 
automotive applications. 

MECHANICAL DATA
Case: SMP (DO-220AA) 
Molding compound meets UL 94 V-0 flammability rating 
Base P/N-M3 - halogen-free, RoHS-compliant, and 
commercial grade 
Base P/NHM3 - halogen-free, RoHS-compliant, and 
automotive grade 

Terminals: matte tin plated leads, solderable per 
J-STD-002 and JESD 22-B102 
M3 suffix meets JESD 201 class 2 whisker test, HM3 suffix 
meets JESD 201 class 2 whisker test

PRIMARY CHARACTERISTICS
IF(AV) 1.0 A

VRRM 200 V, 400 V, 600 V, 800 V, 1000 V

IFSM 30 A, 25 A

trr 75 ns

IR 1 μA

EAS 20 mJ

VF at IF = 1.0 A 1.6 V

TJ max. 175 °C

Package SMP (DO-220AA)

Circuit configuration Single

SMP (DO-220AA)

eSMP 

®  Series

Cathode Anode

333DDD3 D
3D Models

Available

MAXIMUM RATINGS (TA = 25 °C unless otherwise noted)
PARAMETER SYMBOL AU1PD AU1PG AU1PJ AU1PK AU1PM UNIT

Device marking code AUD AUG AUJ AUK AUM

Maximum repetitive peak reverse voltage VRRM 200 400 600 800 1000 V

Average forward current IF(AV) 1.0 A

Peak forward surge current 10 ms single half sine-wave 
superimposed on rated load IFSM 30 25 A

Non-repetitive avalanche energy at IAS = 1.0 A, TA = 25 °C EAS 20 mJ

Operating junction and storage temperature range TJ, TSTG -55 to +175 °C
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Notes
(1) Pulse test:300 μs pulse width, 1 % duty cycle 
(2) Pulse test: pulse width ≤ 40 ms

Note
(1) Free air, mounted on recommended copper pad area. Thermal resistance RθJA - junction to ambient, RθJM - junction to mount at the terminal 

cathode band

Note
(1) AEC-Q101 qualified

ELECTRICAL CHARACTERISTICS (TA = 25 °C unless otherwise noted)
PARAMETER TEST CONDITIONS SYMBOL AU1PD AU1PG AU1PJ AU1PK AU1PM UNIT

Maximum instantaneous 
forward voltage IF = 1.0 A

TA = 25 °C
VF (1)

1.5 1.85
V 

TA = 125 °C 1.4 1.6

Maximum reverse current Rated VR
TA = 25 °C

IR (2)
1.0

μA
TA = 125 °C 100

Maximum reverse recovery time IF = 0.5 A, IR = 1.0 A, 
Irr = 0.25 A trr 75 ns

Typical junction capacitance 4.0 V, 1 MHz CJ 11 7.5 pF

THERMAL CHARACTERISTICS (TA = 25 °c unless otherwise noted)
PARAMETER SYMBOL AU1PD AU1PG AU1PJ AU1PK AU1PM UNIT

Typical thermal resistance
RθJA (1) 132

°C/W 
RθJM (1) 15

ORDERING INFORMATION (Example)
PREFERRED P/N UNIT WEIGHT (g) PREFERRED PACKAGE CODE BASE QUANTITY DELIVERY MODE

AU1PJ-M3/84A 0.024 84A 3000 7" diameter plastic tape and reel

AU1PJ-M3/85A 0.024 85A 10 000 13" diameter plastic tape and reel

AU1PJHM3/84A (1) 0.024 84A 3000 7" diameter plastic tape and reel

AU1PJHM3/85A (1) 0.024 85A 10 000 13" diameter plastic tape and reel
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RATINGS AND CHARACTERISTICS CURVES (TA = 25 °c unless otherwise noted)

Fig. 1 - Maximum Forward Current Derating Curve

Fig. 2 - Forward Power Loss Characteristics

Fig. 3 - Forward Power Loss Characteristics

Fig. 4 - Typical Instantaneous Forward Characteristics

Fig. 5 - Typical Instantaneous Forward Characteristics

Fig. 6 - Typical Reverse Characteristics
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Fig. 7 - Typical Reverse Characteristics

Fig. 8 - Typical Junction Capacitance

Fig. 9 - Typical Transient Thermal Impedance

PACKAGE OUTLINE DIMENSIONS in inches (millimeters)
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Surface Mount ESD Capability Rectifiers

LINKS TO ADDITIONAL RESOURCES

FEATURES
• Very low profile - typical height of 1.0 mm

• Ideal for automated placement

• Oxide planar chip junction

• Low forward voltage drop

• Typical IR less than 0.1 μA

• ESD capability

• Meets MSL level 1, per J-STD-020, LF maximum peak of 
260 °C

• AEC-Q101 qualified

• Material categorization: for definitions of compliance 
please see www.vishay.com/doc?99912

TYPICAL APPLICATIONS
General purpose, power line polarity protection and 
rail-to-rail protection in consumer, industrial, and 
automotive applications.

MECHANICAL DATA
Case: SMP (DO-220AA) 
Molding compound meets UL 94 V-0 flammability rating 
Base P/N-M3 - halogen-free, RoHS-compliant, and 
commercial grade 
Base P/NHM3 - halogen-free, RoHS-compliant, and 
automotive grade 

Terminals: matte tin plated leads, solderable per 
J-STD-002 and JESD 22-B102 
M3 suffix meets JESD 201 class 1A whisker test, HM3 suffix 
meets JESD 201 class 2 whisker test

PRIMARY CHARACTERISTICS
IF(AV) 1.0 A

VRRM 100 V, 200 V, 400 V, 600 V

IR 5 μA

VF at IF = 1.0 A 0.86 V

TJ max. 175 °C

Package SMP (DO-220AA)

Circuit configuration Single

SMP (DO-220AA)

eSMP 

®  Series

Cathode Anode

333DDD3 D
3D Models

MAXIMUM RATINGS (TA = 25 °C unless otherwise noted)
PARAMETER SYMBOL SE10PB SE10PD SE10PG SE10PJ UNIT

Device marking code 10B 10D 10G 10J

Max. repetitive peak reverse voltage VRRM 100 200 400 600 V

Average forward current IF(AV) 1.0 A

Peak forward surge current 10 ms single half 
sine-wave superimposed on rated load IFSM 25 A

Operating junction and storage temperature range TJ, TSTG -55 to +175 °C
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Notes
(1) Pulse test: 300 μs pulse width, 1 % duty cycle 
(2) Pulse test: Pulse width ≤ 40 ms

Note
(1) Thermal resistance from junction to ambient and junction to lead mounted on PCB with 5.0 mm x 5.0 mm copper pad areas. RθJL is measured 

at the terminal of cathode band. RθJC is measured at the top center of the body.

Notes
(1) Immunity to IEC 61000-4-2 air discharge mode has a typical performance > 30 kV
(2) System ESD standard

Note
(1) Automotive grade

ELECTRICAL CHARACTERISTICS (TA = 25 °C unless otherwise noted)
PARAMETER TEST CONDITIONS SYMBOL TYP. MAX. UNIT

Max. instantaneous 
forward voltage IF = 1.0 A

TA = 25 °C
VF (1)

0.960 1.05
V 

TA = 125 °C 0.860 0.95

Max. reverse current Rated VR
TA = 25 °C

IR (2)
- 5.0

μA
TA = 125 °C 4.8 50

Max. reverse recovery time IF = 0.5 A, IR = 1.0 A, 
Irr = 0.25 A trr 780 - ns

Typical junction capacitance 4.0 V, 1 MHz CJ 7.0 - pF

THERMAL CHARACTERISTICS (TA = 25 °C unless otherwise noted)
PARAMETER SYMBOL SE10PB SE10PD SE10PG SE10PJ UNIT

Typical thermal resistance

RθJA (1) 105

°C/W RθJL (1) 25

RθJC (1) 30

IMMUNITY TO ELECTRICAL STATIC DISCHARGE TO THE FOLLOWING STANDARDS  
(TA = 25 °C unless otherwise noted)
STANDARD TEST TYPE TEST CONDITIONS SYMBOL CLASS VALUE

AEC-Q101-001 Human body model (contact mode) C = 100 pF, R = 1.5 kΩ

VC

H3B > 8 kV

AEC-Q101-002 Machine model (contact mode) C = 200 pF, R = 0 Ω M4 > 400 V

JESD22-A114 Human body model (contact mode) C = 100 pF, R = 1.5 kΩ 3B > 8 kV

JESD22-A115 Machine model (contact mode) C = 200 pF, R = 0 Ω C > 400 V

IEC 61000-4-2 (2)
Human body model (contact mode) C = 150 pF, R = 330 Ω 4 > 8 kV

Human body model (air-discharge mode) (1) C = 150 pF, R = 330 Ω 4 > 15 kV

ORDERING INFORMATION (Example)
PREFERRED P/N UNIT WEIGHT (g) PREFERRED PACKAGE CODE BASE QUANTITY DELIVERY MODE

SE10PJ-M3/84A 0.024 84A 3000 7" diameter plastic tape and reel

SE10PJ-M3/85A 0.024 85A 10 000 13" diameter plastic tape and reel

SE10PJHM3/84A (1) 0.024 84A 3000 7" diameter plastic tape and reel

SE10PJHM3/85A (1) 0.024 85A 10 000 13" diameter plastic tape and reel
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RATINGS AND CHARACTERISTICS CURVES (TA = 25 °C unless otherwise noted)

Fig. 1 - Max. Forward Current Derating Curve

Fig. 2 - Forward Power Loss Characteristics

Fig. 3 - Forward Power Loss Characteristics

Fig. 4 - Typical Instantaneous Forward Characteristics

Fig. 5 - Typical Instantaneous Forward Characteristics
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PACKAGE OUTLINE DIMENSIONS in inches (millimeters)

SMP (DO-220AA)

Cathode Band

0.086 (2.18)
0.074 (1.88)

0.142 (3.61)
0.126 (3.19)

0.158 (4.00)
0.146 (3.70)

0.013 (0.35)
0.004 (0.10)

0.012 (0.30)
0.000 (0.00)

0.018 (0.45)
0.006 (0.15)

0.045 (1.15)
0.033 (0.85)

0.036 (0.91)
0.024 (0.61)

0.032 (0.80)
0.016 (0.40)

0.103 (2.60)
0.087 (2.20)

0.053 (1.35)
0.041 (1.05)

0.012 (0.30) REF.

0.100
(2.54)

0.105
(2.67)

0.025
(0.635)

0.030
(0.762)

0.050
(1.27)

Mounting pad layout
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High Voltage Surface-Mount Schottky Barrier Rectifier
High Barrier Technology for Improved High Temperature Performance

LINKS TO ADDITIONAL RESOURCES

FEATURES
• Very low profile - typical height of 1.0 mm

• Ideal for automated placement

• Low forward voltage drop, low power losses

• High efficiency

• Low thermal resistance

• Meets MSL level 1, per J-STD-020, 
LF maximum peak of 260 °C

• AEC-Q101 qualified available 
- Automotive ordering code: base P/NHM3

• Material categorization: for definitions of compliance 
please see www.vishay.com/doc?99912

TYPICAL APPLICATIONS
For use in high frequency inverters, freewheeling, DC/DC 
converters, and polarity protection applications.

MECHANICAL DATA
Case: SMP (DO-220AA) 
Molding compound meets UL 94 V-0 flammability rating 
Base P/N-M3 - halogen-free, RoHS-compliant, and 
commercial grade 
Base P/NHM3_X - halogen-free, RoHS-compliant, and 
AEC-Q101 qualified 
(“_X” denotes revision code e.g. A, B,.....)

Terminals: matte tin plated leads, solderable per 
J-STD-002 and JESD 22-B102 
M3 suffix meets JESD 201 class 2 whisker test, HM3 suffix 
meets JESD 201 class 2 whisker test

Polarity: color band denotes the cathode end 

PRIMARY CHARACTERISTICS
IF(AV) 2.0 A

VRRM 90 V, 100 V

IFSM 50 A

EAS 11.25 mJ

VF at IF = 2.0 A, TJ = 125 °C 0.62 V

IR max. at rated VR, TJ = 25 °C 1.0 μA

TJ max. 175 °C

Package SMP (DO-220AA)

Circuit configuration Single

SMP (DO-220AA)

eSMP 

®  Series

Cathode Anode

333DDD3 D
3D Models

Available

MAXIMUM RATINGS (TA = 25 °C unless otherwise noted)
PARAMETER SYMBOL SS2PH9 SS2PH10 UNIT

Device marking code 29 210

Maximum repetitive peak reverse voltage VRRM 90 100 V

Maximum average forward rectified current (fig. 1) IF(AV) 2.0 A

Peak forward surge current 8.3 ms single half sine-wave 
superimposed on rated load IFSM 50 A

Non-repetitive avalanche energy at TJ = 25 °C, IAS = 1.5 A, L = 10 mH EAS 11.25 mJ

Voltage rate of change (rated VR) dV/dt 10 000 V/μs

Operating junction and storage temperature range TJ, TSTG -55 to +175 °C



SS2PH9, SS2PH10
www.vishay.com Vishay General Semiconductor

  

 

Revision: 08-Mar-2022 2 Document Number: 84682
For technical questions within your region: DiodesAmericas@vishay.com, DiodesAsia@vishay.com, DiodesEurope@vishay.com

THIS DOCUMENT IS SUBJECT TO CHANGE WITHOUT NOTICE. THE PRODUCTS DESCRIBED HEREIN AND THIS DOCUMENT
ARE SUBJECT TO SPECIFIC DISCLAIMERS, SET FORTH AT www.vishay.com/doc?91000

Notes
(1) Pulse test: 300 μs pulse width, 1 % duty cycle
(2) Pulse test: Pulse width ≤ 40 ms

Note
(1) Thermal resistance from junction to ambient and junction to lead mounted on PCB with 15 mm x 15 mm copper pad areas. RθJC is measured 

at the top center of the body

Note
(1) AEC-Q101 qualified

ELECTRICAL CHARACTERISTICS (TA = 25 °C unless otherwise noted)
PARAMETER TEST CONDITIONS SYMBOL TYP. MAX. UNIT

Maximum instantaneous forward voltage IF = 2.0 A
TJ = 25 °C

VF (1)
0.77 0.80

V
TJ = 125 °C 0.62 0.66

Maximum reverse current at rated VR
TJ = 25 °C

IR (2)
0.1 1.0

μA
TJ = 125 °C 60 500

Typical junction capacitance 4.0 V, 1 MHz CJ 65 - pF

THERMAL CHARACTERISTICS (TA = 25 °C unless otherwise noted)
PARAMETER SYMBOL SS2PH9 SS2PH10 UNIT 

Typical thermal resistance

RθJA (1) 110

°C/WRθJL (1) 15

RθJC 
(1) 25

ORDERING INFORMATION (Example)
PREFERRED P/N UNIT WEIGHT (g) PREFERRED PACKAGE CODE BASE QUANTITY DELIVERY MODE

SS2PH9-M3/84A 0.024 84A 3000 7" diameter plastic tape and reel

SS2PH9-M3/85A 0.024 85A 10 000 13" diameter plastic tape and reel

SS2PH9HM3_A/H (1) 0.024 H 3000 7" diameter plastic tape and reel

SS2PH9HM3_A/I (1) 0.024 I 10 000 13" diameter plastic tape and reel
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RATINGS AND CHARACTERISTICS CURVES (TA = 25 °C unless otherwise noted)

Fig. 1 - Forward Current Derating Curve

Fig. 2 - Maximum Non-Repetitive Peak Forward Surge Current

Fig. 3 - Typical Instantaneous Forward Characteristics

Fig. 4 - Typical Reverse Leakage Characteristics

Fig. 5 - Typical Junction Capacitance

Fig. 6 - Typical Transient Thermal Impedance
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PACKAGE OUTLINE DIMENSIONS in inches (millimeters)

SMP (DO-220AA)

Cathode Band

0.086 (2.18)
0.074 (1.88)

0.142 (3.61)
0.126 (3.19)

0.158 (4.00)
0.146 (3.70)

0.013 (0.35)
0.004 (0.10)

0.012 (0.30)
0.000 (0.00)

0.018 (0.45)
0.006 (0.15)

0.045 (1.15)
0.033 (0.85)

0.036 (0.91)
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0.032 (0.80)
0.016 (0.40)

0.103 (2.60)
0.087 (2.20)

0.053 (1.35)
0.041 (1.05)

0.012 (0.30) REF.

0.100
(2.54)
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0.025
(0.635)

0.030
(0.762)
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Mounting pad layout
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High Power Density Surface Mount PAR® 
Transient Voltage Suppressors

LINKS TO ADDITIONAL RESOURCES

FEATURES
• Junction passivation optimized design 

passivated anisotropic rectifier technology

• TJ = 185 °C capability suitable for high reliability 
and automotive requirement

• Very low profile - typical height of 1.0 mm

• Ideal for automated placement

• Unidirection only 

• Excellent clamping capability

• Low incremental surge resistance

• Very fast response time

• Meets MSL level 1, per J-STD-020, LF maximum peak 
of 260 °C

• AEC-Q101 qualified

• Material categorization: for definitions of compliance 
please see www.vishay.com/doc?99912

TYPICAL APPLICATIONS
Protection for ICs, drive transistors, signal lines of sensor 
units, and electronic units in consumer, computer, 
industrial, and automotive applications.

MECHANICAL DATA
Case: SMP (DO-220AA) 
Molding compound meets UL 94 V-0 flammability rating 
Base P/NHM3_X - halogen-free, RoHS-compliant and 
AEC-Q101 qualified (“X” denotes revision code e.g. A, B, ...)

Terminals: matte tin plated leads, solderable per 
J-STD-002 and JESD 22-B102 
HM3 suffix meets JESD 201 class 2 whisker test

Polarity: color band denotes cathode end

Notes
(1) Non-repetitive current pulse, per fig. 3 and derated above TA = 25 °C per fig. 2
(2) Mounted on PCB with 5.0 mm x 5.0 mm copper pads attached to each terminal
(3) Pulse test: 300 μs pulse width, 1 % duty cycle

PRIMARY CHARACTERISTICS
VBR 6.8 V to 43 V

VWM 5.8 V to 36.8 V 

PPPM (for VBR 6.8 V) 250 W

PPPM (for VBR 7.5 V to 12 V) 300 W

PPPM (for VBR 13 V to 43 V) 400 W

PD 2.5 W

IFSM 40 A

TJ max. 185 °C

Polarity Unidirectional

Package SMP (DO-220AA)

SMP (DO-220AA)

eSMP 

®  Series

CathodeAnode

333DDD3 D
3D Models

MAXIMUM RATINGS (TA = 25 °C, unless otherwise noted)
PARAMETER SYMBOL VALUE UNIT

Peak power dissipation with a 10/1000 μs waveform (fig. 1 and 3) (1)(2) PPPM See table next page W

Peak power pulse current with a 10/1000 μs waveform (fig. 1) (1) IPPM See table next page A

Power dissipation on infinite heatsink, TA = 75 °C PD 2.5 W

Peak forward surge current 10 ms single half sine-wave 
superimposed on rated load IFSM 40 A

Maximum instantaneous forward voltage at 25 A (3) VF 2.5 V

Operating junction and storage temperature range TJ, TSTG -65 to +185 °C
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Notes
(1) VBR measured after IT applied for 300 μs, IT = square wave pulse or equivalent
(2) Surge current waveform per fig. 3 and derated per fig. 2
(3) All terms and symbols are consistent with ANSI/IEEE C62.35

Note
(1) Automotive grade

ELECTRICAL CHARACTERISTICS (TA = 25 °C, unless otherwise noted)

DEVICE 
TYPE 

DEVICE 
MARKING 

CODE

BREAKDOWN 
VOLTAGE

 VBR (1) AT IT 
(V) 

TEST 
CURRENT

 IT (mA) 

STAND-OFF
VOLTAGE
 VWM (V) 

MAXIMUM
REVERSE
LEAKAGE 

AT VWM
 IR (μA) 

MAXIMUM 
REVERSE 
LEAKAGE 

AT VWM  
TJ = 150 °C

ID (μA) 

MAXIMUM 
PEAK 

PULSE 
SURGE

CURRENT 
IPPM

 (2) (A)

MAXIMUM
CLAMPING
 VOLTAGE

AT IPPM

 VC (V) 

MAXIMUM
TEMPERATURE
COEFFICIENT

OF VBR
(%/°C)

MIN. MAX.

TPSMP6.8A AEP 6.45 7.14 10.0 5.80 300 1000 23.8 10.5 0.057

TPSMP7.5A AGP 7.13 7.88 10.0 6.40 150 500 26.5 11.3 0.061

TPSMP8.2A AKP 7.79 8.61 10.0 7.02 50.0 200 24.8 12.1 0.065

TPSMP9.1A AMP 8.65 9.55 1.0 7.78 10.0 50.0 22.4 13.4 0.068

TPSMP10A APP 9.50 10.5 1.0 8.55 5.0 20.0 20.7 14.5 0.073

TPSMP11A ARP 10.5 11.6 1.0 9.40 2.0 10.0 19.2 15.6 0.075

TPSMP12A ATP 11.4 12.6 1.0 10.2 1.0 5.0 18.0 16.7 0.078

TPSMP13A AVP 12.4 13.7 1.0 11.1 1.0 5.0 22.0 18.2 0.081

TPSMP15A AXP 14.3 15.8 1.0 12.8 1.0 5.0 18.9 21.2 0.084

TPSMP16A AZP 15.2 16.8 1.0 13.6 1.0 5.0 17.8 22.5 0.086

TPSMP18A BEP 17.1 18.9 1.0 15.3 1.0 5.0 15.9 25.5 0.088

TPSMP20A BGP 19.0 21.0 1.0 17.1 1.0 5.0 14.4 27.7 0.090

TPSMP22A BKP 20.9 23.1 1.0 18.8 1.0 5.0 13.1 30.6 0.092

TPSMP24A BMP 22.8 25.2 1.0 20.5 1.0 5.0 12.0 33.2 0.094

TPSMP27A BPP 25.7 28.4 1.0 23.1 1.0 5.0 10.7 37.5 0.096

TPSMP30A BRP 28.5 31.5 1.0 25.6 1.0 5.0 9.7 41.4 0.097

TPSMP33A BTP 31.4 34.7 1.0 28.2 1.0 5.0 8.8 45.7 0.098

TPSMP36A BVP 34.2 37.8 1.0 30.8 1.0 5.0 8.0 49.9 0.099

TPSMP39A BXP 37.1 41.0 1.0 33.3 1.0 5.0 7.4 53.9 0.100

TPSMP43A BZP 40.9 45.2 1.0 36.8 1.0 5.0 6.7 59.3 0.101

ORDERING INFORMATION (Example)
PREFERRED P/N UNIT WEIGHT (g) PREFERRED PACKAGE CODE BASE QUANTITY DELIVERY MODE

TPSMP6.8AHM3_A/H (1) 0.024 H 3000 7" diameter plastic tape and reel

TPSMP6.8AHM3_A/I (1) 0.024 I 10 000 13" diameter plastic tape and reel
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RATINGS AND CHARACTERISTICS CURVES (TA = 25 °C, unless otherwise noted)

Fig. 1 - Peak Pulse Power Rating Curve

Fig. 2 - Pulse Derating Curve

Fig. 3 - Pulse Waveform

Fig. 4 - Typical Junction Capacitance

Fig. 5 - Maximum Peak Forward Surge Current

Fig. 6 - Steady State Power Derating Curve

TPSMP13A thru TPSMP43A

TPSMP7.5A thru TPSMP12A
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PACKAGE OUTLINE DIMENSIONS in inches (millimeters)

SMP (DO-220AA)

Cathode Band

0.086 (2.18)
0.074 (1.88)

0.142 (3.61)
0.126 (3.19)

0.158 (4.00)
0.146 (3.70)

0.013 (0.35)
0.004 (0.10)

0.012 (0.30)
0.000 (0.00)

0.018 (0.45)
0.006 (0.15)

0.045 (1.15)
0.033 (0.85)

0.036 (0.91)
0.024 (0.61)

0.032 (0.80)
0.016 (0.40)

0.103 (2.60)
0.087 (2.20)

0.053 (1.35)
0.041 (1.05)

0.012 (0.30) REF.

0.100
(2.54)

0.105
(2.67)

0.025
(0.635)

0.030
(0.762)

0.050
(1.27)

Mounting pad layout
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Surface-Mount TMBS® (Trench MOS Barrier Schottky) Rectifier

LINKS TO ADDITIONAL RESOURCES

FEATURES
• Low profile package

• Trench MOS Schottky technology

• Low power losses, high efficiency

• Low forward voltage drop

• Meets MSL level 1, per J-STD-020, LF maximum 
peak of 260 °C

• AEC-Q101 qualified available 
- Automotive ordering code; base P/NHM3

• Material categorization: for definitions of compliance 
please see www.vishay.com/doc?99912

TYPICAL APPLICATIONS
For use in low voltage, high frequency inverters, 
freewheeling, DC/DC converters, and polarity protection 
applications.

MECHANICAL DATA
Case: SMP (DO-220AA) 
Molding compound meets UL 94 V-0 flammability rating 
Base P/N-M3 - halogen-free, RoHS-compliant, and 
commercial grade 
Base P/NHM3 - halogen-free, RoHS-compliant, and 
AEC-Q101 qualified 

Terminals: matte tin plated leads, solderable per 
J-STD-002 and JESD 22-B102 
M3 suffix meets JESD 201 class 2 whisker test, HM3 suffix 
meets JESD 201 class 2 whisker test

Polarity: color band denotes the cathode end

Notes
(1) Free air, mounted on recommended copper pad area
(2) The heat generated must be less than the thermal conductivity from junction-to-ambient: dPD/dTJ < 1/RθJA

PRIMARY CHARACTERISTICS
IF(AV) 3.0 A

VRRM 45 V

IFSM 80 A

VF at IF = 3.0 A 0.37 V

TJ max. 150 °C

Package SMP (DO-220AA)

Circuit configuration Single

SMP (DO-220AA)

eSMP 

®  Series

Cathode Anode

333DDD3 D
3D Models

Available

MAXIMUM RATINGS (TA = 25 °C unless otherwise noted)
PARAMETER SYMBOL V3PL45 UNIT

Device marking code 3LE

Maximum repetitive peak reverse voltage VRRM 45 V 

Maximum DC forward current IF (1) 3 A

Peak forward surge current 10 ms single half sine-wave 
superimposed on rated load IFSM 80 A

Operating junction and storage temperature range TJ
 (2) -40 to +150 °C

Operating junction and storage temperature range TSTG -55 to +150 °C
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Notes
(1) Pulse test: 300 μs pulse width, 1 % duty cycle
(2) Pulse test: pulse width ≤ 5 ms

Notes
(1) Free air, mounted on recommended PCB, 1 oz. pad area; thermal resistance RθJA - junction-to-ambient
(2) Mounted on 10 mm x 10 mm copper pad area PCB; thermal resistance RθJM - junction-to-mount

Note
(1) AEC-Q101 qualified

ELECTRICAL CHARACTERISTICS (TA = 25 °C unless otherwise noted)
PARAMETER TEST CONDITIONS SYMBOL TYP. MAX. UNIT

Instantaneous forward voltage

IF = 1.5 A
TA = 25 °C

VF (1)

0.41 -

V 
IF = 3 A 0.46 0.54

IF = 1.5 A
TA = 125 °C

0.31 -

IF = 3 A 0.37 0.46

Reverse current VR = 45 V
TA = 25 °C

IR (2)
- 0.45

mA 
TA = 125 °C 5.0 25.0

Typical junction capacitance 4.0 V, 1 MHz CJ 550 - pF

THERMAL CHARACTERISTICS (TA = 25 °C unless otherwise specified)
PARAMETER SYMBOL V3PL45 UNIT 

Typical thermal resistance
RθJA (1) 125

°C/W 
RθJM (2) 15

ORDERING INFORMATION (Example)
PREFERRED P/N UNIT WEIGHT (g) PREFERRED PACKAGE CODE BASE QUANTITY DELIVERY MODE

V3PL45-M3/H 0.024 H 3000 7" diameter plastic tape and reel

V3PL45-M3/I 0.024 I 10 000 13" diameter plastic tape and reel

V3PL45HM3/H (1) 0.024 H 3000 7" diameter plastic tape and reel

V3PL45HM3/I (1) 0.024 I 10 000 13" diameter plastic tape and reel
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RATINGS AND CHARACTERISTICS CURVES (TA = 25 °C unless otherwise noted)

Fig. 1 - Maximum Forward Current Derating Curve

Fig. 2 - Forward Power Loss Characteristics

Fig. 3 - Typical Instantaneous Forward Characteristics

Fig. 4 - Typical Reverse Characteristics

Fig. 5 - Typical Junction Capacitance

Fig. 6 - Typical Transient Thermal Impedance
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PACKAGE OUTLINE DIMENSIONS in inches (millimeters)

SMP (DO-220AA)

Cathode Band

0.086 (2.18)
0.074 (1.88)

0.142 (3.61)
0.126 (3.19)

0.158 (4.00)
0.146 (3.70)

0.013 (0.35)
0.004 (0.10)

0.012 (0.30)
0.000 (0.00)

0.018 (0.45)
0.006 (0.15)

0.045 (1.15)
0.033 (0.85)

0.036 (0.91)
0.024 (0.61)

0.032 (0.80)
0.016 (0.40)

0.103 (2.60)
0.087 (2.20)

0.053 (1.35)
0.041 (1.05)

0.012 (0.30) REF.

0.100
(2.54)

0.105
(2.67)

0.025
(0.635)

0.030
(0.762)

0.050
(1.27)

Mounting pad layout
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Ultrafast Rectifier, 2 A FRED Pt®

LINKS TO ADDITIONAL RESOURCES

FEATURES
• Very low profile - typical height of 1.0 mm

• Ideal for automated placement

• Low forward voltage drop, low power losses

• Low leakage current

• Meets MSL level 1, per J-STD-020,  
LF maximum peak of 260 °C

• For PFC, CRM snubber operation

• AEC-Q101 qualified

• Material categorization: for definitions of compliance 
please see www.vishay.com/doc?99912

TYPICAL APPLICATIONS
For use in high frequency, freewheeling, DC/DC converters, 
PFC, and in snubber industrial and automotive applications.

MECHANICAL DATA
Case: SMP (DO-220AA)

Molding compound meets UL 94 V-0 flammability rating 

Terminals: matte tin plated leads, solderable per 
J-STD-002, meets JESD 201 class 2 whisker test

Polarity: color band denotes cathode end 
 

 

PRIMARY CHARACTERISTICS
IF(AV) 2 A

VR 100 V, 200 V

VF at IF 0.79 V

IFSM 40 A

trr (typ.) 23 ns

TJ max. 175 °C

Package SMP (DO-220AA)

Circuit configuration Single

SMP (DO-220AA)

eSMP® Series

Cathode Anode

333DDD3 D
3D Models

ABSOLUTE MAXIMUM RATINGS
PARAMETER SYMBOL TEST CONDITIONS VALUES UNITS

Peak repetitive reverse voltage 
VS-2ENH01HM3

VRRM
100

V
VS-2ENH02HM3  200

Average rectified forward current IF(AV) TC = 158 °C 2
A

Non-repetitive peak surge current IFSM TJ = 25 °C, 10 ms sine pulse 40

Operating junction and storage temperatures TJ, TStg -55 to +175 °C

ELECTRICAL SPECIFICATIONS (TJ = 25 °C unless otherwise specified)
PARAMETER SYMBOL TEST CONDITIONS MIN. TYP. MAX. UNITS

Breakdown voltage, 
blocking voltage

VS-2ENH01HM3 VBR,
VR

IR = 100 μA
100 - -

V
VS-2ENH02HM3 200 - -

Forward voltage VF
IF = 2 A - 0.94 1.00

IF = 2 A, TJ = 150 °C - 0.79 0.84

Reverse leakage current IR
VR = VR rated - - 2

μA
TJ = 150 °C, VR = VR rated - - 20

Junction capacitance CT VR = 200 V - 8 - pF
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Note
(1) Thermal resistance junction to mount follows JEDEC® 51-14 transient dual interface test method (TDIM)

Fig. 1 - Typical Forward Voltage Drop Characteristics Fig. 2 - Typical Values of Reverse Current vs. Reverse Voltage

DYNAMIC RECOVERY CHARACTERISTICS (TJ = 25 °C unless otherwise specified)
PARAMETER SYMBOL TEST CONDITIONS MIN. TYP. MAX. UNITS

Reverse recovery time trr

IF = 1.0 A, dIF/dt = 100 A/μs, VR = 30 V - 23 -

ns
IF = 0.5 A, IR = 1 A, Irr = 0.25 A - - 28

TJ = 25 °C

IF = 2 A 
dIF/dt = 200 A/μs 
VR = 100 V

- 16 -

TJ = 125 °C - 25 -

Peak recovery current IRRM
TJ = 25 °C - 2.0 -

A
TJ = 125 °C - 3.1 -

Reverse recovery charge Qrr
TJ = 25 °C - 15 -

nC
TJ = 125 °C - 37 -

THERMAL - MECHANICAL SPECIFICATIONS
PARAMETER SYMBOL TEST CONDITIONS MIN. TYP. MAX. UNITS

Maximum junction and storage temperature range TJ, TStg -55 - 175 °C

Thermal resistance, junction to mount RthJM
(1) Infinite heatsink - 7 9

°C/W
Thermal resistance, junction to ambient RthJA PCB footprint 4.8 mm x 4.8 mm - 107 -

Approximate weight 0.024 g

Marking device
VS-2ENH01HM3

Case style SMP (DO-220AA)
2H1

VS-2ENH02HM3 2H2
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Fig. 3 - Typical Junction Capacitance vs. Reverse Voltage

Fig. 4 - Transient Thermal Impedance, Junction to Case

Fig. 5 - Maximum Allowable Case Temperature 
vs. Average Forward Current

Fig. 6 - Forward Power Loss Characteristics
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Fig. 7 - Typical Reverse Recovery Time vs. dIF/dt Fig. 8 - Typical Stored Charge vs. dIF/dt

Note
(1) Formula used: TC = TJ - (Pd + PdREV) x RthJC; 

Pd = forward power loss = IF(AV) x VFM at (IF(AV)/D) (see fig. 5);  
PdREV = inverse power loss = VR1 x IR (1 - D); IR at VR1 = rated VR 

Fig. 9 - Reverse Recovery Waveform and Definitions
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(1) diF/dt - rate of change of current 
      through zero crossing

(2) IRRM - peak reverse recovery current

(3) trr - reverse recovery time measured 
     from zero crossing point of negative 
     going IF to point where a line passing 
     through 0.75 IRRM and 0.50 IRRM 
     extrapolated to zero current. 

(4) Qrr - area under curve defined by trr
      and IRRM 

                                         trr x IRRM
      2

Qrr =

(5) di(rec)M/dt - peak rate of change of
      current during tb portion of trr
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ORDERING INFORMATION TABLE

ORDERING INFORMATION (Example)
PREFERRED P/N PREFERRED PACKAGE CODE MINIMUM ORDER QUANTITY PACKAGING DESCRIPTION

VS-2ENH01HM3/84A 84A 3000 7" diameter plastic tape and reel

VS-2ENH01HM3/85A 85A 10 000 13" diameter plastic tape and reel

VS-2ENH02HM3/84A 84A 3000 7" diameter plastic tape and reel

VS-2ENH02HM3/85A 85A 10 000 13" diameter plastic tape and reel

LINKS TO RELATED DOCUMENTS

Dimensions www.vishay.com/doc?96547

Part marking information www.vishay.com/doc?96574

Packaging information www.vishay.com/doc?88869

SPICE model www.vishay.com/doc?96551

2 - Current rating (2 = 2 A)

3 - Circuit configuration: 
      

4 - N = SMP package

5 - Process type,
 H = ultrafast recovery

6 - Voltage code (02 = 200 V)

- H = AEC-Q101 qualified7
- M3 = halogen-free, RoHS-compliant, and terminations lead (Pb)-free8

Device code

51 32 4 6 87

VS- 2 E N H 02 M3H

1 - Vishay Semiconductors product

  E = single diode
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SMP (DO-220AA)

DIMENSIONS in inches (millimeters)

Mounting pad layout:
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Packaging Information

Notes
• “P” and bold letter denotes preferred package code
• A “T” suffix added to the packaging codes for SMA, SMB and SMC products indicates that the patented folded-frame construction is used. 

This does not apply to TR and TR3 codes or TRANSZORB® TVS in SMA and SMB
(1) Formerly sold by Vishay Telefunken® (Telefunken® is a registered trademark of Electro Holding GmbH)

PACKAGING ORDERING CODE
ANTI-STATIC 
PACKAGE CODE

PREFERRED
PACKAGE CODE PACKAGING DESCRIPTION

51, A Bulk

52, 52T P SMB (DO-214AA) /SMBG (DO-215AA), 12 mm tape, 7" diameter plastic reel 

2D P SM5-8A (DO-218AB), 24 mm tape, 13" diameter plastic reel, anode towards sprocket hole

2E, K SM5-8A (DO-218AB), 24 mm tape, 13" diameter plastic reel, cathode towards sprocket hole

2M, P Tube packaging for 5KP/6KA type lead formed components 

53, B 26 mm horizontal taping and ammo box packaging 

54, C P 52.4 mm horizontal tape, 13" diameter paper reel

5A, 5AT P SMA (DO-214AC), 12 mm tape, 13" diameter plastic reel

5B, 5BT P SMB (DO-214AA) / SMBG (DO-215AA), 12 mm tape, 13" diameter plastic reel

5CA P GF1 (DO-214BA), 12 mm tape, 13" diameter plastic reel 

57, 57T P SMC (DO-214AB) / SMCG (DO-215AB), 16 mm tape, 7" diameter plastic reel 

6A P SlimSMA (DO-221AC), 12 mm tape, 7" diameter plastic reel

6B P SlimSMA (DO-221AC), 12 mm tape, 13" diameter plastic reel

9A, 9AT P SMC (DO-214AB) / SMCG (DO-215AB), 16 mm tape, 13" diameter plastic reel

61, 61T P SMA (DO-214AC), 12 mm tape, 7" diameter plastic reel 

67A P GF1 (DO-214BA), 12 mm tape, 7" diameter plastic reel 

72, E P Bulk pack for bridge and special axial-leaded formed devices 

73, D 52.4 mm horizontal tape and ammo box packaging

77 P DFS bridge, 16 mm tape, 13" diameter paper reel 

80 P MB-S (TO-269AA) bridge, 12 mm tape, 13" diameter paper reel 

81 P D2PAK (TO-263AB) 24 mm tape, 13" diameter reinforced hub plastic reel 

8W P D2PAK (TO-263AB) (wire bond) 24 mm tape, 13" diameter reinforced hub plastic reel

83 P GL34 (DO-213AA) 8 mm tape, 13" diameter plastic reel 

84A P SMP (DO-220AA) 12 mm tape, 7" diameter plastic reel 

85A P SMP (DO-220AA) 12 mm tape, 13" diameter plastic reel 

86A P SMPC (TO-277A), 12 mm tape, 7" diameter plastic reel 

87A P SMPC (TO-277A), 12 mm tape, 13" diameter plastic reel 

89A P MicroSMP (DO-219AD), 8 mm tape, 7" diameter plastic reel

45, P P Anti-static tube packaging for Bridge and Power Pack

4W, P P Anti-static tube packaging for wire bond TO-220, ITO-220, TO-262 and TO-263

96 P GL41 (DO-213AB), 12 mm tape, 7" diameter plastic reel 

97 P GL41 (DO-213AB), 12 mm tape, 13" diameter plastic reel 

98 P GL34 (DO-213AA), 8 mm tape, 7" diameter plastic reel 

100, V MPG06 pseudo radial tape, cathode first out of ammo pack 

H P Tape in 7" diameter plastic reel

I P Tape in 13" diameter plastic reel

TR P SMA (DO-214AC), 12 mm tape, 7" diameter plastic reel (1)

TR3 P SMA (DO-214AC), 12 mm tape, 13" diameter plastic reel (1) 
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BULK PACKAGING

CASE TYPES
PREFERRED

PACKAGE
CODE

PACKAGING
BOX SIZE QUANTITY

INCHES cm EA.

DF-M, DF-S, DFL-S 45 Anti-static plastic tubes 17.4 length 44.1 length 50 

GSIB-5S, PB 45 Anti-static plastic tubes 24.2 length 61.5 length 20 

GBU, BU 45 Anti-static plastic tubes 18.5 length 47 length 20 

GBL 45 Anti-static plastic tubes 17.5 length 44.5 length 20 

TO-220AB / AC, ITO-220AC / AB, TO-262AA 45, 4W Anti-static plastic tubes 21.0 length 53.7 length 50 

TO-247AD 45 Anti-static plastic tubes 20.0 length 50.8 length 30 

MBS (TO-269AA) 45 Anti-static plastic tubes 20.3 x 0.41 51.5 x 1.04 100 

GBL 51 Anti-static PVC tray 12.5 x 6.1 x 1.0 31.7 x 15.5 x 2.5 400 

GBPC12-35W 51 Paper box 12.5 x 12.5 x 1.7 31.7 x 31.7 x 4.3 100 

GBPC6 51 Paper box 7.5 x 7.5 x 1.43 19.0 x 19.0 x 3.6 100 

KBL 51 Anti-static PVC tray 12.2 x 6.1 x 1.5 30.9 x 15.5 x 3.8 300 

GBPC12-35 51 Paper box 12.5 x 12.5 x 1.7 31.7 x 31.7 x 4.3 100 

KBU4, 6, 8 51 Anti-static PVC tray 12.2 x 6.1 x 1.5 30.9 x 15.5 x 3.8 250 

WOG, 2WOG 51 Plastic bags - - 100 

GBU / BU 51 Paper tray 13.1 x 6.6 x 1.2 33.2 x 16.8 x 3.0 250
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AXIAL-LEADED TAPE AND REEL PACKAGING

All axial-leaded devices are packed in accordance with EIA standard RS-296-E. The diagrams given below refer to these 
specifications.

Fig. 1 Fig. 2 

TABLE 1 - AMMO PACK PACKAGING

PACKAGING AVAILABLE PRODUCT 
OUTLINES 

PREFERRED 
PACKAGE CODE

DIMENSION 
A 

DIMENSION 
B 

DIMENSION 
C 

QUANTITY 
BOX 

26 mm horizontal tape,
ammo pack 

DO-41(DO-204AL), MPG06
DO-15 (DO-204AC)

P300

53, B
53, B
53, B

9.7" 
(247 mm) 

1.7" 
(44 mm) 

3.7" 
(95 mm) 

3.0K
1.5K

0.75K

52 mm horizontal tape,
ammo pack 

DO-41(DO-204AL), MPG06
DO-15 (DO-204AC)
DO-201AD, GP20

P600

73, D
73, D
73, D
73, D

10.0" 
(255 mm) 

 3.15" 
(80 mm)

4.53" 
(115 mm) 

3.0K
2.0K
1.0K
0.3K

Pseudo / radial tape,
ammo pack MPG06 100, V 13.4" 

(340 mm) 
1.8" 

(47 mm) 
7.9" 

(200 mm) 2.0K 

A

C

B

Inspection hole
(both sides)

Ammo pack can be opened on either side,
depending on desired device polarity

Component Pitch        A   2, 3
Inside Tape Spacing       B   2, 3
Lead to Lead Eccentricity  |D1 - D2|  -
Lead Extension        K   -
Lead Bending        E   2
Cumulative Pitch        P   3
Exposed Adhesive        S   -
Tape Width        T   -
All polarized components shall be oriented in the same direction

Description   Symbol

E

D1 D2

A

P

K

S

B

W

|D1 - D2| = 1.4 (0.055) Max. 0.8 (0.031) Max. Typ. 0.0

0.8 (0.031)
Max.

Dimensions A, M, K, P, S and T apply to both sides

Dimensions in millimeters (inches)

E

T6.0 ± 0.4
(0.236 ± 0.0157)

The “C” dimension of Fig. 2 is between flanges of the component 
reel and shall be 1.5 mm (0.059") to 8.00 mm (0.315") greater than 
the  overall  taped  component  width  “W”  (Fig. 1).  Where  “W” 
dimension is 68.2 mm (2.68") max.

38.1 (1.50) Dia.
14.3 (0.56) Dia.

D Dia.
(Table 2)

Kraft
Paper

91.9 (3.62) Dia.
50.8 (2.00) Dia.

Cathode Lead
Colored Tape

C

Anode Lead
White Tape
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AXIAL-LEADED TAPE AND REEL PACKAGING

Note
• Package codes, 61/5A, 52/5B are matrix-frame constructions for TRANSZORB® TVS in SMA and SMB only

TABLE 2 - REEL AND AMMO PACK TAPING SPECIFICATIONS

COMPONENT 
CASE TYPE 

PREFERRED 
PACKAGE

CODE 

UNITS 
PER REEL 

COMPONENT 
PITCH 

“A” Fig. 1

INSIDE TAPE 
SPACING “B” 

Fig. 1

REEL DIMENSION 
“D” Fig. 2

LEAD BENDING 
“E” Fig. 1

EA. INCHES mm INCHES mm INCHES mm INCHES mm

DO-15 (DO-204AC) 54, C 4000 0.200 5.0 2.06 52.4 13.0 330 0.047 1.2

DO-201AD 54, C 1400 0.395 10.0 2.06 52.4 13.0 330 0.047 1.2

DO-41 (DO-204AL) 54, C 5500 0.200 5.0 2.06 52.4 13.0 330 0.047 1.2

DFS Surface-Mount 77 1500

Fig. 8

- - 13.0 330 Fig. 8 -

GF1 (DO-214BA) 67A, H / 5CA, I 1500 / 6500 - - 7.0 / 13.0 178 / 330 Fig. 8 -

GL34 (DO-213AA) 98, H / 83, I 2500 / 9000 - - 7.0 / 13.0 178 / 330 Fig. 8 -

GL41 (DO-213AB) 96, H / 97, I 1500 / 5000 - - 7.0 / 13.0 178 / 330 Fig. 8 -

GP10E Radial Fig. 5 and Fig. 6 2500 0.500 12.7 - - 13.0 330 0.079 2.0

GP10E 54, C 5500 0.200 5.0 2.06 52.4 13.0 330 0.047 1.2

GP20/1.5KE 54, C 1400 0.395 10.0 2.06 52.4 13.0 330 0.047 1.2

MPG06 54, C 5500 0.200 5.0 2.06 52.4 13.0 330 0.047 1.2

P600 54, C 800 0.395 10.0 2.06 52.4 13.0 330 0.047 1.2

SMP (DO-220AA) 84A, H / 85A, I 3000 / 10 000

Fig. 8

- - 7.0 / 13.0 178 / 330 Fig. 8 -

SMF (DO-219AB) H / I 3000 / 10 000 - - 7.0 / 13.0 178 / 300 Fig. 8 -

SMPD (TO-263AC) / 
SMPA (DO-221BC) I 2000 / 14 000 - - 13.0 330 Fig. 8 -

MicroSMP (DO-219AD) / 
MicroSMF (DO-219AC) 89A / H 4500 - - 7.0 178 Fig. 8 -

SMPC (TO-277A) 86A, H / 87A, I 1500 / 6500 - - 7.0 / 13.0 178 / 330 Fig. 8 -

SMA (DO-214AC) 61, 61T, TR, H / 
5A, 5AT, TR3, I 1800 / 7500 - - 7.0 / 13.0 178 / 330 Fig. 8 -

SMB (DO-214AA) /
SMBG (DO-215AA)

52, 52T, H / 5B, 
5BT, I 750 / 3200 - - 7.0 / 13.0 178 / 330 Fig. 8 -

SMC (DO-214AB) /
SMCG (DO-215AB)

57, 57T, H / 9A, 
9AT, I 850 / 3500 - - 7.0 / 13.0 178 / 330 Fig. 8 -

DO-218AB / AC 2D / I 750 - - 13.0 330 Fig. 8 -

D2PAK (TO-263AB) 81, 8W, I 800 - - 13.0 330 Fig. 8 -

MBS (TO-269AA) 80, I 3000 - - 13.0 330 Fig. 8 -

SlimSMA (DO-221AC) 6A, H / 6B, I 3500 / 14 000 - - 7.0 / 13.0 178 / 330 Fig. 8 -

SlimSMAW (DO-221AD) H, I 3500 / 14 000 - - 7.0 / 13.0 178 / 330 Fig. 8 -

SlimDPAK (TO-252AE) I 4500 - - 13.0 330 Fig. 8 -

FlatPAK 5 x 6 H / I 1500 / 6000 - - 7.0 / 13.0 178 / 330 Fig. 8 -

MicroSMP (DO-219AD) I 16 000 - - 13.0 330 Fig. 8 -

SMPA (DO-221BC) H 3500 - - 7.0 178 Fig. 8 -

TABLE 3 - COMPONENT AND INSIDE HORIZONTAL TAPE SPACING
COMPONENT
BODY DIAMETER

COMPONENTS SPACING
A (LEAD TO LEAD)

INSIDE TAPE
SPACING “B”

CUMULATIVE
PITCH TOLERANCE

0 mm to 5 mm 
(0.0" to 0.197") 

5.0 mm ± 0.5 mm 
(0.197" ± 0.020") 

26 mm + 1.5 mm / - 0.0 mm
(1.024" + 0.059" / - 0.0") 

 Not to exceed 1.5 mm (0.059")
over 6 consecutive components

0 mm to 5 mm 
(0.0" to 0.197") 

5.0 mm ± 0.5 mm 
(0.197" ± 0.020") 

52.4 mm + 1.5 mm / - 0.4 mm
 (2.062" + 0.059" / - 0.016") 

5.01 mm to 10 mm 
(0.197" to 0.394") 

10 mm ± 0.5 mm 
(0.394" ± 0.020") 

52.4 mm + 1.5 mm / - 0.4 mm
 (2.062" + 0.059" / - 0.016") 
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DIMENSIONS in millimeters (inches)

Fig. 3 - Pseudo Radial

RADIAL TAPE PACKAGING

Fig. 4 - Reel Dimensions

Notes
• “C” dimension between the reel flanges shall be governed by the overall width of the taped components and shall be 1.5 mm (0.057") to 

8.0 mm (0.315") greater than the overall width 
• All leaded devices are packaged in accordance with EIA standard RS-468-A specification and are available on reel or in fan fold box (ammo 

pack)
• All dimensions are in millimeters and (inches)

16.0 (0.63)
MIN.

2.0 (0.079)
MAX.

11.0
(0.433)
MAX.

13.0 (0.51)
12.4 (0.49)

4.3 (0.169)
3.7 (0.146)

DIA.

12.5
(0.492)

MIN.

Tape

19.0 (0.748)
17.5 (0.689)

9.75 (0.384)
8.50 (0.335)

± 1.0 (1)

(± 0.039)

1.0 (0.039) MAX.

0.6 (0.025)
0.4 (0.016)

Available only for MPG06 Product in Ammo Pack in Accordance with EIA Standard RS-468-A Utilizing
0.61 mm (0.024") Diameter Leads. Maximum Cumulative Pitch Tolerance: 1.0 mm (0.039")/20 Pitch.

User Direction Feed

0.66 (0.026)
0.55 (0.022)

Lead DIA.

2.54 (0.1)
2.29 (0.090)
Body DIA.3.2 (0.125)

2.9 (0.115)

3.06 (0.118)
MAX.

5.68 (0.224)
4.68 (0.184)

4.51 (0.178)
3.11 (0.122)

(Center to Center)

12.7 (0.50)
(Nominal)

1.0 MAX. (1)

(0.04)

Note:
(1) Component Alignment

55 (2.17) MAX.
330 (13.0) MAX.

Core DIA.
34.9 to 102

(1.37 to 4.02)

“C”

Arbor Hole DIA.
30 ± 5 ID

(1.181 ± 0.197)
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SURFACE MOUNT TAPE AND REEL PACKAGING

Fig. 5 

Fig. 6 

Fig. 7 

Component
Cavity

Embossed Carrier
Tape

Top Cover Tape
Thickness:

0.10 mm (0.004")
Max.

R Ref.

Bending
Radius

Tape with
Components shall
Pass Around
Bending Radius
without Damage,
for Reels with Hub
Diameters
Approaching
Minimum
Dimension

B

N A

T

D

C

G

DIMENSIONS in millimeters (inches)

TAPE SIZE A 
MAX. 

B 
MIN. C D 

MIN. 
N 

MIN. 
G 

MAX. 
T 

MAX. 

8 mm (0.315) 330 ± 2.0 (13.0 ± 0.079) 
178 ± 2.0 (7.0 ± 0.079) 1.5 (0.059) 13.0 ± 0.20

(0.51 ± 0.008) 20.2 (0.795) 50 (1.97) 9.9 (0.389) 14.4 (0.567) 

12 mm (0.472) 330 ± 2.0 (13.0 ± 0.079) 
178 ± 2.0 (7.0 ± 0.079) 1.5 (0.059) 13.0 ± 0.20

(0.51 ± 0.008) 20.2 (0.795) 50 (1.97) 14.4 (0.567) 18.4 (0.724) 

16 mm (0.630) 330 ± 2.0 (13.0 ± 0.079) 
178 ± 2.0 (7.0 ± 0.079) 1.5 (0.059) 13.0 ± 0.20

(0.51 ± 0.008) 20.2 (0.795) 50 (1.97) 18.4 (0.724) 22.4 (0.802) 

24 mm (0.945) 330 ± 2.0 (13.0 ± 0.079) 
178 ± 2.0 (7.0 ± 0.079) 1.5 (0.059) 13.0 ± 0.20

(0.51 ± 0.008) 20.2 (0.795) 50 (1.97) 26.4 (1.039) 30.4 (1.197) 
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SURFACE MOUNT TAPE AND REEL PACKAGING

Fig. 8 

8 mm, 12 mm, 16 mm, AND 24 mm EMBOSSED TAPE in millimeters (inches)
TAPE SIZE D0 E1 P0 P2 A0, B0, K0 S1 MIN. T MAX. T1 MAX.

8 mm, 12 mm
1.5 ± 0.1

(0.059 ± 0.004)
1.75 ± 0.1

(0.069 ± 0.004)
4.0 ± 0.1

(0.157 ± 0.004)

2.0 ± 0.05
(0.079 ± 0.002)

(1) 0.6
(0.024)

0.600
(0.024)

0.1
(0.004)

16 mm, 24 mm 2.0 ± 0.1
(0.079 ± 0.004)

Notes
(1) For machine reference only, including draft and
 radii concentric around B0
(2) See note 1 and table

K0

T

P0

B1 
(1)

F

E1

W

P2

P

B0

A0 (2)

0

1

E2

D

D1 for components
2.0 mm x 1.2 mm and larger

Top
Cover
Tape

De-Reeling Direction

T

T

2

10 Pitches Cumulative Tolerance on Tape ± 0.2

1

S1

Rectifiers 
Polarization

DO-218AB/2D and I
DO-218 AC / I

TVS Polarization

GL41, GL34, GF1, SMA,
SMB, SMC, SMP, 
MicroSMP, SMPC, 
SlimSMA, SMPA, 
SlimSMAW, DO-218AB/2E 
and K, MicroSMF, SMF

DFS, DFLS, MBS,
Polarization

TO-263AB, TO-252,
SMPD, and SlimDPAK

Pin 1 mark

FlatPAK 5 x 6
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Notes
(1) A0, B0, and K0 are determined by the maximum dimensions of the component size. The clearance between the component and the cavity 

must be within 0.05 mm (0.002") min. to 0.5 mm (0.02") max. for 8 mm tape and 12 mm tape, 0.15 mm (0.066") min. to 0.90 mm (0.035") 
max. for 16 mm tape and 0.15 mm (0.006") min. to 1.0 mm (0.59") max. for 24 mm tape

(2) All surface mount components are packed in accordance with EIA standard 481-E

DIMENSIONS in millimeters (inches)
CASE TYPE TAPE SIZE B1 MAX. D1 MIN. E2 MIN. F P1 R REF. T2 MAX. W MAX.

GL34 (DO-213AA)

8 (0.315)

4.2
(0.165)

1.0
 (0.039) 

6.25
 (0.246)

3.5 ± 0.05
(0.138 ± 0.002)

4.0 ± 0.10
(0.157 ± 0.004)

20
(0.787) 

2.4 (0.094)
8.3 

(0.327)MicroSMP (DO-219AB) / 
MicroSMF (DO-219AD)

3.28
 (0.129) 6.05

 (0.238)

1.919 (0.076)

SMF (DO-219AB) - 1.8 (0.07) 8.2
(0.322)

GL34 (DO-213AA)

12 (0.472)

8.2
(0.323) 

1.5
 (0.059)

10.25
(0.404)

5.5 ± 0.05
 (0.217 ± 0.002) 

25
 (0.984) 

4.5 (0.177)

12.3 
(0.484)

GF1 (DO-214BA) 3.25 (0.128)

SMA (DO-214AC) 2.64 (0.104)

SMP (DO-220AA) 1.84 (0.072)

SMPC (TO-277A) 7.0
(0.276)

8.0 ± 0.10
(0.315 ± 0.004)

1.43 (0.056)

SMB (DO-214AA) /
SMBG (DO-215AA)

8.2
(0.323) 2.77 (0.109)

SMC (DO-214AB) / 
SMCG (DO-215AB)

16 (0.630) 12.1 
(0.476)

14.25
(0.561) 

7.5 ± 0.1
 (0.295 ± 0.004) 

2.64 (0.104)

16.3 
(0.642)SlimDPAK (TO-252AE) 2.0 (0.079)

DFS 12.0 ± 0.10
(0.472 ± 0.004) 3.91 (0.154)

D2PAK (TO-263AB)
DO-218AB / AC

24 (0.945) 20.1 
(0.791) 

22.25
(0.876) 

11.5 ± 0.1
 (0.453 ± 0.004) 

 

16.0 ± 0.10
(0.630 ± 0.004) 5.31 (0.209)

24.3 
(0.957)

SMPD (TO-263AC) 12.0 ± 0.10
(0.472 ± 0.004) 2.35 (0.093)

SlimSMA (DO-221AC) /
SMPA (DO-221BC)

12 (0.472)

6.2 
(0.244) 10.25 

(0.404)
5.5 ± 0.05 

(0.217 ± 0.002)

4.0 ± 0.10 
(0.157 ± 0.004) 

1.53 (0.060)

12.3 
(0.484)SlimSMAW (DO-221AD) 1.61 (0.063)

FlatPAK 5 x 6 6.4 
(0.252)

8.0 ± 0.10
(0.315 ± 0.004)

1.20 ± 0.10
(0.047 ± 0.004)
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Disclaimer
 
ALL PRODUCT, PRODUCT SPECIFICATIONS AND DATA ARE SUBJECT TO CHANGE WITHOUT NOTICE TO IMPROVE 
RELIABILITY, FUNCTION OR DESIGN OR OTHERWISE. 

Vishay Intertechnology, Inc., its affiliates, agents, and employees, and all persons acting on its or their behalf (collectively, 
“Vishay”), disclaim any and all liability for any errors, inaccuracies or incompleteness contained in any datasheet or in any other 
disclosure relating to any product.

Vishay makes no warranty, representation or guarantee regarding the suitability of the products for any particular purpose or 
the continuing production of any product. To the maximum extent permitted by applicable law, Vishay disclaims (i) any and all 
liability arising out of the application or use of any product, (ii) any and all liability, including without limitation special, 
consequential or incidental damages, and (iii) any and all implied warranties, including warranties of fitness for particular 
purpose, non-infringement and merchantability.

Statements regarding the suitability of products for certain types of applications are based on Vishay's knowledge of typical 
requirements that are often placed on Vishay products in generic applications. Such statements are not binding statements 
about the suitability of products for a particular application. It is the customer's responsibility to validate that a particular product 
with the properties described in the product specification is suitable for use in a particular application. Parameters provided in 
datasheets and / or specifications may vary in different applications and performance may vary over time. All operating 
parameters, including typical parameters, must be validated for each customer application by the customer's technical experts. 
Product specifications do not expand or otherwise modify Vishay's terms and conditions of purchase, including but not limited 
to the warranty expressed therein.

Hyperlinks included in this datasheet may direct users to third-party websites. These links are provided as a convenience and 
for informational purposes only. Inclusion of these hyperlinks does not constitute an endorsement or an approval by Vishay of 
any of the products, services or opinions of the corporation, organization or individual associated with the third-party website. 
Vishay disclaims any and all liability and bears no responsibility for the accuracy, legality or content of the third-party website 
or for that of subsequent links.

Except as expressly indicated in writing, Vishay products are not designed for use in medical, life-saving, or life-sustaining 
applications or for any other application in which the failure of the Vishay product could result in personal injury or death. 
Customers using or selling Vishay products not expressly indicated for use in such applications do so at their own risk. Please 
contact authorized Vishay personnel to obtain written terms and conditions regarding products designed for such applications.

No license, express or implied, by estoppel or otherwise, to any intellectual property rights is granted by this document or by 
any conduct of Vishay. Product names and markings noted herein may be trademarks of their respective owners.

© 2022 VISHAY INTERTECHNOLOGY, INC. ALL RIGHTS RESERVED



In reference to AEC Q-101 Rev.E
Item Name Supplier Response

1. User’s Part Number:

2. Supplier Part Number/Generic Part Number: TPSMP6.8AHM3_A

3. Device Description: TVS

4.     Wafer/Die Fab Location & Process ID:

a.    Facility name/plant #: Vishay General Semiconductor Taiwan Ltd.

b.    Street address: 233,Baoqiao Road, New Taipei Xindian, Taiwan

c.    Country: Taiwan

5.     Wafer Probe Location:

a.    Facility name/plant #:
Vishay General Semiconductor China Co., Ltd.
Vishay General Semiconductor Taiwan Ltd.
Vishay General Semiconductor Taiwan Ltd., Nanzi Branch

b.    Street address:
No. 88, 6th Avenue, TEDA, Tianjin, China
233,Baoqiao Road, New Taipei Xindian, Taiwan
No.40 Zhongyang Rd., Nanzi Dist. Kaohsiung City 81170, Taiwan

c.    Country: China/Taiwan

6.     Assembly Location & Process ID:

a.    Facility name/plant #:
Vishay General Semiconductor China Co., Ltd.
Vishay General Semiconductor Taiwan Ltd. ,Nanzi Branch

b.    Street address:
No. 88, 6th Avenue, TEDA, Tianjin, China
No.40 Zhongyang Rd., Nanzi Dist. Kaohsiung City 81170, Taiwan

c.    Country: China/Taiwan

7.     Final Quality Control A (Test) Location:

a.    Facility name/plant #:
Vishay General Semiconductor China Co., Ltd.
Vishay General Semiconductor Taiwan Ltd. ,Nanzi Branch

b.    Street address:
No. 88, 6th Avenue, TEDA, Tianjin, China
No.40 Zhongyang Rd., Nanzi Dist. Kaohsiung City 81170, Taiwan

c.    Country: China/ Taiwan

8.     Wafer/Die:

a.    Wafer size: 6 inch

b.    Die family: TVS

c.    Die mask set revision & name: 6S50 / Mx2

9.     Wafer/Die Technology Description:

a.    Wafer/Die process technology: TVS

b.    Gate oxide thickness (MOSFETs only): N/A

c.    Number of mask steps: 2

10.  Die Dimensions:

a.    Die width: 50mil

b.    Die length: 50mil

c.    Die thickness (finished): 10mil

11.  Die (frontside) Metallization:

a.    Die metallization material(s): Ni/Au

b.    Number of layers: 2

c.    Thickness (per layer): Typ. 1.1um

d.    % of alloys (if present): N/A

12.  Die Passivation:

a.    Number of passivation layers: 1

b.    Die passivation material(s): Oxide

c.    Thickness(es) & tolerances: > 4000A

13. Die Overcoat Material (e.g., Polyimide): N/A

14.  Die Prep Backside:

a.    Die prep method: Confidential

b.    Die metallization: Ni/Au

c.    Thickness(es) & tolerances: Typ. 1.1um

15.  Die Separation Method: Blade saw
a.    Kerf width (mm): <0.05

b.    Kerf depth (if not 100% saw): N/A

c.   Saw method: Single                       Dual

16.  Die Attach:

a.    Die attach material ID: 92.5Pb/2.5Ag/5Sn

b.    Die attach method: Reflow soldering

c.    Die placement diagram: See attached                   Not available

17.  Package:
a.    Type of package (e.g., plastic, ceramic, unpackaged): Plastic
b.   JEDEC designation (e.g., MS029, MS034, etc.): SMP(DO-220AA)

18.  Mold Compound:
a.    Mold compound supplier & ID: Confidential
b.    Mold compound type: Halogen-free Epoxy Compound

c.    Flammability rating: UL 94 V1                     UL 94 V0

d.    Fire Retardant type/composition: Confidential

e.    Tg (glass transition temperature)(°C): Typ. 135 °C

f.    CTE (above & below Tg)(ppm/°C): CTE1 (below Tg) < 16                    CTE2 (above Tg) < 46

19.  Wire Bond:

a.     Wire bond material: N/A

b.    Wire bond diameter (mils): N/A

c.    Type of wire bond at die: N/A

d.    Type of wire bond at leadframe: N/A

e.    Number of bonds over active area: N/A

20.  Leadframe (if applicable):

a.    Header material: Copper

b.    Header width (mils): Confidential

c.    Header length (mils): Confidential

d.    Header plating composition: None

e.    Header plating thickness (minch): N/A

f.     Leadframe material: Copper

g.    Leadframe bonding plating composition: None

h.    Leadframe bonding plating thickness (minch): N/A

i.     External lead plating composition: Pure Sn

j.     External lead plating thickness (minch): Min. 8um
21.  Thermal Resistance:

a.    qJA C/W (approx): N/A

b.    qJC C/W (approx): N/A

c.    qJL junction-to-lead C/W (approx): N/A

d.    qJM junction-to-mounting base C/W (approx): N/A

22.  Maximum Process Exposure Conditions:

a.    MSL @ rated SnPb temperature:   1    at  235     °C (SnPb)

b.    MSL @ rated Pb-free temperature:   1    at  260     C (Pb-free)

Attachments: Requirements: Requirements:

Die Photo

Package Outline Drawing

 Die Cross-Section Photo/Drawing

Wire Bonding Diagram

Die Placement Diagram

Completed by: Yan Zhang                                   Date:  4/24/2023 Certified by:                                                   Date:

Typed or Printed: Yan Zhang Typed or Printed:

Signatue: Signatue:

Title: VGSC Product engineer Title:

CERTIFICATION OF DESIGN, CONSTRUCTION AND QUALIFICATION

* Note: Temperatures are as measured on the center of the plastic package body
top surface.

1. A separate Certification of Design, Construction & Qualification must be submitted
for each part number, wafer fab, and assembly location.

2. Design, Construction & Qualification shall be signed by the responsible individual
at the supplier who can verify the above information is accurate and complete. Type
name and sign below.



In reference to AEC Q-101 Rev.E

Item Name Supplier Response

1. User’s Part Number:

2. Supplier Part Number/Generic Part Number: SE10PJHM3

3. Device Description: STD

4.     Wafer/Die Fab Location & Process ID:

a.    Facility name/plant #: Vishay General Semiconductor Taiwan Ltd.

b.    Street address: 233,Baoqiao Road, New Taipei Xindian, Taiwan

c.    Country: Taiwan

5.     Wafer Probe Location:

a.    Facility name/plant #:
Vishay General Semiconductor China Co., Ltd.
Vishay General Semiconductor Taiwan Ltd.
Vishay General Semiconductor Taiwan Ltd., Nanzi Branch

b.    Street address:
No. 88, 6th Avenue, TEDA, Tianjin, China
233,Baoqiao Road, New Taipei Xindian, Taiwan
No.40 Zhongyang Rd., Nanzi Dist. Kaohsiung City 81170, Taiwan

c.    Country: China/Taiwan

6.     Assembly Location & Process ID:

a.    Facility name/plant #:
Vishay General Semiconductor China Co., Ltd.
Vishay General Semiconductor Taiwan Ltd. ,Nanzi Branch

b.    Street address:
No. 88, 6th Avenue, TEDA, Tianjin, China
No.40 Zhongyang Rd., Nanzi Dist. Kaohsiung City 81170, Taiwan

c.    Country: China/Taiwan

7.     Final Quality Control A (Test) Location:

a.    Facility name/plant #:
Vishay General Semiconductor China Co., Ltd.
Vishay General Semiconductor Taiwan Ltd. ,Nanzi Branch

b.    Street address:
No. 88, 6th Avenue, TEDA, Tianjin, China
No.40 Zhongyang Rd., Nanzi Dist. Kaohsiung City 81170, Taiwan

c.    Country: China/ Taiwan

8.     Wafer/Die:

a.    Wafer size: 4 inch

b.    Die family: STD

c.    Die mask set revision & name: 4S40/Mx2

9.     Wafer/Die Technology Description:

a.    Wafer/Die process technology: STD

b.    Gate oxide thickness (MOSFETs only): N/A

c.    Number of mask steps: 2

10.  Die Dimensions:

a.    Die width: 40mil

b.    Die length: 40mil

c.    Die thickness (finished): 9.5mil

11.  Die (frontside) Metallization:

a.    Die metallization material(s): Ni/Au

b.    Number of layers: 2

c.    Thickness (per layer): Typ. 1.1um

d.    % of alloys (if present): N/A

12.  Die Passivation:

a.    Number of passivation layers: 2

b.    Die passivation material(s): Oxide

c.    Thickness(es) & tolerances:  > 4000A

13. Die Overcoat Material (e.g., Polyimide): N/A

14.  Die Prep Backside:

a.    Die prep method: Confidential

b.    Die metallization: Ni/Au

c.    Thickness(es) & tolerances: Typ. 1.1um

15.  Die Separation Method: Blade saw

a.    Kerf width (mm): <0.05

b.    Kerf depth (if not 100% saw): N/A

c.   Saw method: Single                       Dual

16.  Die Attach:

a.    Die attach material ID: 92.5Pb/2.5Ag/5Sn

b.    Die attach method: Reflow soldering

c.    Die placement diagram: See attached                   Not available

17.  Package:

a.    Type of package (e.g., plastic, ceramic, unpackaged): Plastic

b.   JEDEC designation (e.g., MS029, MS034, etc.): SMP (DO-220AA)

18.  Mold Compound:

a.    Mold compound supplier & ID: Confidential

b.    Mold compound type: Halogen-free Epoxy Compound

c.    Flammability rating: UL 94 V1                     UL 94 V0

d.    Fire Retardant type/composition: Confidential

e.    Tg (glass transition temperature)(°C): Typ. 135°C

f.    CTE (above & below Tg)(ppm/°C): CTE1 (below Tg) < 16                      CTE2 (above Tg) < 46

19.  Wire Bond:

a.     Wire bond material: N/A

b.    Wire bond diameter (mils): N/A

c.    Type of wire bond at die: N/A

d.    Type of wire bond at leadframe: N/A

e.    Number of bonds over active area: N/A

20.  Leadframe (if applicable):

a.    Header material: Copper

b.    Header width (mils): Confidential

c.    Header length (mils): Confidential

d.    Header plating composition: None

e.    Header plating thickness (minch): N/A

f.     Leadframe material: Copper

g.    Leadframe bonding plating composition: None

h.    Leadframe bonding plating thickness (minch): N/A

i.     External lead plating composition: Pure Sn

j.     External lead plating thickness (minch): Min. 8um

21.  Thermal Resistance:

a.    qJA C/W (approx): 105°C/W

b.    qJC C/W (approx): 30°C/W

c.    qJL junction-to-lead C/W (approx): 25°C/W

d.    qJM junction-to-mounting base C/W (approx): N/A

22.  Maximum Process Exposure Conditions:

a.    MSL @ rated SnPb temperature:   1    at  235     °C (SnPb)

b.    MSL @ rated Pb-free temperature:   1    at  260     C (Pb-free)

Attachments: Requirements: Requirements:

Die Photo

Package Outline Drawing

 Die Cross-Section Photo/Drawing

Wire Bonding Diagram

Die Placement Diagram

Completed by: Yan Zhang                                            Date: 4/24/2023 Certified by:                                                   Date:

Typed or Printed: Yan Zhang Typed or Printed:

Signatue: Signatue:

Title: VGSC Product engineer Title:

CERTIFICATION OF DESIGN, CONSTRUCTION AND QUALIFICATION

* Note: Temperatures are as measured on the center of the plastic package body
top surface.

1. A separate Certification of Design, Construction & Qualification must be submitted
for each part number, wafer fab, and assembly location.

2. Design, Construction & Qualification shall be signed by the responsible individual
at the supplier who can verify the above information is accurate and complete. Type
name and sign below.



In reference to AEC Q-101 Rev.E

Item Name Supplier Response

1. User’s Part Number:

2. Supplier Part Number/Generic Part Number: V3PL45HM3

3. Device Description: SKY

4.     Wafer/Die Fab Location & Process ID:

a.    Facility name/plant #: Vishay General Semiconductor Taiwan Ltd.

b.    Street address: 233,Baoqiao Road, New Taipei Xindian, Taiwan

c.    Country: Taiwan

5.     Wafer Probe Location:

a.    Facility name/plant #:
Vishay General Semiconductor China Co., Ltd.
Vishay General Semiconductor Taiwan Ltd.
Vishay General Semiconductor Taiwan Ltd., Nanzi Branch

b.    Street address:
No. 88, 6th Avenue, TEDA, Tianjin, China
233,Baoqiao Road, New Taipei Xindian, Taiwan
No.40 Zhongyang Rd., Nanzi Dist. Kaohsiung City 81170, Taiwan

c.    Country: China/Taiwan

6.     Assembly Location & Process ID:

a.    Facility name/plant #:
Vishay General Semiconductor China Co., Ltd.
Vishay General Semiconductor Taiwan Ltd. ,Nanzi Branch

b.    Street address:
No. 88, 6th Avenue, TEDA, Tianjin, China
No.40 Zhongyang Rd., Nanzi Dist. Kaohsiung City 81170, Taiwan

c.    Country: China/Taiwan

7.     Final Quality Control A (Test) Location:

a.    Facility name/plant #:
Vishay General Semiconductor China Co., Ltd.
Vishay General Semiconductor Taiwan Ltd. ,Nanzi Branch

b.    Street address:
No. 88, 6th Avenue, TEDA, Tianjin, China
No.40 Zhongyang Rd., Nanzi Dist. Kaohsiung City 81170, Taiwan

c.    Country: China/ Taiwan

8.     Wafer/Die:

a.    Wafer size: 6 inch

b.    Die family: SKY

c.    Die mask set revision & name: 6S50/Mx4

9.     Wafer/Die Technology Description:

a.    Wafer/Die process technology: STD

b.    Gate oxide thickness (MOSFETs only): SKY

c.    Number of mask steps: 4

10.  Die Dimensions:

a.    Die width: 50mil

b.    Die length: 50mil

c.    Die thickness (finished): 10mil

11.  Die (frontside) Metallization:

a.    Die metallization material(s): Ti/Al/Ni/Ag;

b.    Number of layers: 4

c.    Thickness (per layer): Typ. 5.38 um

d.    % of alloys (if present): N/A

12.  Die Passivation:

a.    Number of passivation layers: 4

b.    Die passivation material(s): Oxide

c.    Thickness(es) & tolerances:  > 4000A

13. Die Overcoat Material (e.g., Polyimide): N/A

14.  Die Prep Backside:

a.    Die prep method: Confidential

b.    Die metallization: Ti/Ni/Ag     

c.    Thickness(es) & tolerances: Typ. 3.3um

15.  Die Separation Method: Blade saw

a.    Kerf width (mm): <0.05

b.    Kerf depth (if not 100% saw): N/A

c.   Saw method: Single                       Dual

16.  Die Attach:

a.    Die attach material ID: 92.5Pb/2.5Ag/5Sn

b.    Die attach method: Reflow soldering

c.    Die placement diagram: See attached                   Not available

17.  Package:

a.    Type of package (e.g., plastic, ceramic, unpackaged): Plastic

b.   JEDEC designation (e.g., MS029, MS034, etc.): SMP (DO-220AA)

18.  Mold Compound:

a.    Mold compound supplier & ID: Confidential

b.    Mold compound type: Halogen-free Epoxy Compound

c.    Flammability rating: UL 94 V1                     UL 94 V0

d.    Fire Retardant type/composition: Confidential

e.    Tg (glass transition temperature)(°C): Typ. 135°C

f.    CTE (above & below Tg)(ppm/°C): CTE1 (below Tg) < 16                      CTE2 (above Tg) < 46

19.  Wire Bond:

a.     Wire bond material: N/A

b.    Wire bond diameter (mils): N/A

c.    Type of wire bond at die: N/A

d.    Type of wire bond at leadframe: N/A

e.    Number of bonds over active area: N/A

20.  Leadframe (if applicable):

a.    Header material: Copper

b.    Header width (mils): Confidential

c.    Header length (mils): Confidential

d.    Header plating composition: None

e.    Header plating thickness (minch): N/A

f.     Leadframe material: Copper

g.    Leadframe bonding plating composition: None

h.    Leadframe bonding plating thickness (minch): N/A

i.     External lead plating composition: Pure Sn

j.     External lead plating thickness (minch): Min. 8um

21.  Thermal Resistance:

a.    qJA C/W (approx): 125°C/W

b.    qJC C/W (approx): N/A

c.    qJL junction-to-lead C/W (approx): N/A

d.    qJM junction-to-mounting base C/W (approx): 15°C/W

22.  Maximum Process Exposure Conditions:

a.    MSL @ rated SnPb temperature:   1    at  235     °C (SnPb)

b.    MSL @ rated Pb-free temperature:   1    at  260     C (Pb-free)

Attachments: Requirements: Requirements:

Die Photo

Package Outline Drawing

 Die Cross-Section Photo/Drawing

Wire Bonding Diagram

Die Placement Diagram

Completed by: Yan Zhang                                            Date: 2/24/2023 Certified by:                                                   Date:

Typed or Printed: Yan Zhang Typed or Printed:

Signatue: Signatue:

Title: VGSC Product engineer Title:

CERTIFICATION OF DESIGN, CONSTRUCTION AND QUALIFICATION

* Note: Temperatures are as measured on the center of the plastic package body
top surface.

1. A separate Certification of Design, Construction & Qualification must be
submitted for each part number, wafer fab, and assembly location.

2. Design, Construction & Qualification shall be signed by the responsible individual
at the supplier who can verify the above information is accurate and complete. Type
name and sign below.



In reference to AEC Q-101 Rev.E

Item Name Supplier Response

1. User’s Part Number:

2. Supplier Part Number/Generic Part Number: SS2PH10HM3_A

3. Device Description: SKY

4.     Wafer/Die Fab Location & Process ID:

a.    Facility name/plant #: Vishay General Semiconductor Taiwan Ltd.

b.    Street address: 233,Baoqiao Road, New Taipei Xindian, Taiwan

c.    Country: Taiwan

5.     Wafer Probe Location:

a.    Facility name/plant #:
Vishay General Semiconductor China Co., Ltd.
Vishay General Semiconductor Taiwan Ltd.
Vishay General Semiconductor Taiwan Ltd., Nanzi Branch

b.    Street address:
No. 88, 6th Avenue, TEDA, Tianjin, China
233,Baoqiao Road, New Taipei Xindian, Taiwan
No.40 Zhongyang Rd., Nanzi Dist. Kaohsiung City 81170, Taiwan

c.    Country: China/Taiwan

6.     Assembly Location & Process ID:

a.    Facility name/plant #:
Vishay General Semiconductor China Co., Ltd.
Vishay General Semiconductor Taiwan Ltd. ,Nanzi Branch

b.    Street address:
No. 88, 6th Avenue, TEDA, Tianjin, China
No.40 Zhongyang Rd., Nanzi Dist. Kaohsiung City 81170, Taiwan

c.    Country: China/Taiwan

7.     Final Quality Control A (Test) Location:

a.    Facility name/plant #:
Vishay General Semiconductor China Co., Ltd.
Vishay General Semiconductor Taiwan Ltd. ,Nanzi Branch

b.    Street address:
No. 88, 6th Avenue, TEDA, Tianjin, China
No.40 Zhongyang Rd., Nanzi Dist. Kaohsiung City 81170, Taiwan

c.    Country: China/ Taiwan

8.     Wafer/Die:

a.    Wafer size: 6 inch

b.    Die family: SKY

c.    Die mask set revision & name: 6S50 / Mx3

9.     Wafer/Die Technology Description:

a.    Wafer/Die process technology: SKY

b.    Gate oxide thickness (MOSFETs only): N/A

c.    Number of mask steps: 3

10.  Die Dimensions:

a.    Die width: 50mil

b.    Die length: 50mil

c.    Die thickness (finished): 10mil

11.  Die (frontside) Metallization:

a.    Die metallization material(s): Ti/Ni/Ag

b.    Number of layers: 3

c.    Thickness (per layer): Typ. 5.38 um

d.    % of alloys (if present): N/A

12.  Die Passivation:

a.    Number of passivation layers: 1

b.    Die passivation material(s): Oxide

c.    Thickness(es) & tolerances:  > 4000A

13. Die Overcoat Material (e.g., Polyimide): Polyimide

14.  Die Prep Backside:

a.    Die prep method: Confidential

b.    Die metallization: Ti/Ni/Ag     

c.    Thickness(es) & tolerances: Typ. 3.3um

15.  Die Separation Method: Blade saw
a.    Kerf width (mm): <0.05

b.    Kerf depth (if not 100% saw): N/A

c.   Saw method: Single                       Dual

16.  Die Attach:
a.    Die attach material ID: 92.5Pb5Sn2.5Ag

b.    Die attach method: Reflow soldering

c.    Die placement diagram: See attached                   Not available

17.  Package:
a.    Type of package (e.g., plastic, ceramic, unpackaged): Plastic
b.   JEDEC designation (e.g., MS029, MS034, etc.): SMP(DO-220AA)

18.  Mold Compound:
a.    Mold compound supplier & ID: Confidential
b.    Mold compound type: Halogen-free Epoxy Compound
c.    Flammability rating: UL 94 V1                     UL 94 V0

d.    Fire Retardant type/composition: Confidential

e.    Tg (glass transition temperature)(°C): Typ. 135°C

f.    CTE (above & below Tg)(ppm/°C): CTE1 (below Tg) < 16                      CTE2 (above Tg) < 46

19.  Wire Bond:

a.     Wire bond material: N/A

b.    Wire bond diameter (mils): N/A

c.    Type of wire bond at die: N/A

d.    Type of wire bond at leadframe: N/A

e.    Number of bonds over active area: N/A

20.  Leadframe (if applicable):

a.    Header material: Copper

b.    Header width (mils): Confidential

c.    Header length (mils): Confidential

d.    Header plating composition: None

e.    Header plating thickness (minch): N/A

f.     Leadframe material: Copper

g.    Leadframe bonding plating composition: None

h.    Leadframe bonding plating thickness (minch): N/A

i.     External lead plating composition: Pure Sn

j.     External lead plating thickness (minch): Min. 8um
21.  Thermal Resistance:

a.    qJA C/W (approx): 110°C/W

b.    qJC C/W (approx): 25°C/W

c.    qJL junction-to-lead C/W (approx): 15°C/W

d.    qJM junction-to-mounting base C/W (approx): N/A

22.  Maximum Process Exposure Conditions:

a.    MSL @ rated SnPb temperature:   1    at  235     °C (SnPb)

b.    MSL @ rated Pb-free temperature:   1    at  260     C (Pb-free)

Attachments: Requirements: Requirements:

Die Photo

Package Outline Drawing

 Die Cross-Section Photo/Drawing

Wire Bonding Diagram

Die Placement Diagram

Completed by: Yan Zhang                                          Date:  4/24/2023 Certified by:                                                   Date:

Typed or Printed: Yan Zhang Typed or Printed:

Signatue: Signatue:

Title: VGSC Product engineer Title:

CERTIFICATION OF DESIGN, CONSTRUCTION AND QUALIFICATION

* Note: Temperatures are as measured on the center of the plastic package body
top surface.

Die Photo 1. A separate Certification of Design, Construction & Qualification must be
submitted for each part number, wafer fab, and assembly location.

2. Design, Construction & Qualification shall be signed by the responsible individual
at the supplier who can verify the above information is accurate and complete. Type
name and sign below.



In reference to AEC Q-101 Rev.E

Item Name Supplier Response

1. User’s Part Number:

2. Supplier Part Number/Generic Part Number: VS-2ENH02HM3

3. Device Description: FRED

4.     Wafer/Die Fab Location & Process ID:

a.    Facility name/plant #: Vishay Semiconductor Italiana spa

b.    Street address: Via Liguria, 49 - 10071 BORGARO TORINESE (TURIN)

c.    Country: ITALY

5.     Wafer Probe Location:

a.    Facility name/plant #: Vishay Semiconductor Italiana spa

b.    Street address: Via Liguria, 49 - 10071 BORGARO TORINESE (TURIN)

c.    Country: ITALY

6.     Assembly Location & Process ID:

a.    Facility name/plant #:
Vishay General Semiconductor China Co., Ltd.
Vishay General Semiconductor Taiwan Ltd. ,Nanzi Branch

b.    Street address:
No. 88, 6th Avenue, TEDA, Tianjin, China
No.40 Zhongyang Rd., Nanzi Dist. Kaohsiung City 81170, Taiwan

c.    Country: China/Taiwan

7.     Final Quality Control A (Test) Location:

a.    Facility name/plant #:
Vishay General Semiconductor China Co., Ltd.
Vishay General Semiconductor Taiwan Ltd. ,Nanzi Branch

b.    Street address:
No. 88, 6th Avenue, TEDA, Tianjin, China
No.40 Zhongyang Rd., Nanzi Dist. Kaohsiung City 81170, Taiwan

c.    Country: China/ Taiwan

8.     Wafer/Die:

a.    Wafer size: 6 inch

b.    Die family: FRED

c.    Die mask set revision & name: F5353200_6pol_xx

9.     Wafer/Die Technology Description:

a.    Wafer/Die process technology: FRED

b.    Gate oxide thickness (MOSFETs only): N/A

c.    Number of mask steps: 5

10.  Die Dimensions:

a.    Die width: 40 mil

b.    Die length: 40 mil

c.    Die thickness (finished): 10 mil

11.  Die (frontside) Metallization:

a.    Die metallization material(s): Al/Ti/Ni/Ag

b.    Number of layers: 4

c.    Thickness (per layer): Typ. 4.2um

d.    % of alloys (if present): N/A

12.  Die Passivation:

a.    Number of passivation layers: 1

b.    Die passivation material(s): Oxide

c.    Thickness(es) & tolerances: Typ. 1.4um

13. Die Overcoat Material (e.g., Polyimide): Polyimide

14.  Die Prep Backside:

a.    Die prep method: Confidential

b.    Die metallization: Ti/Ni/Ag

c.    Thickness(es) & tolerances: Typ. 0.6um

15.  Die Separation Method: Blade saw
a.    Kerf width (mm): <0.05

b.    Kerf depth (if not 100% saw): N/A

c.   Saw method: Single                       Dual

16.  Die Attach:
a.    Die attach material ID: 92.5Pb/2.5Ag/5Sn

b.    Die attach method: Reflow soldering

c.    Die placement diagram: See attached                   Not available

17.  Package:
a.    Type of package (e.g., plastic, ceramic, unpackaged): Plastic
b.   JEDEC designation (e.g., MS029, MS034, etc.): SMP(DO-220AA)

18.  Mold Compound:
a.    Mold compound supplier & ID: Confidential
b.    Mold compound type: Halogen-free Epoxy Compound

c.    Flammability rating: UL 94 V1                     UL 94 V0

d.    Fire Retardant type/composition: Confidential

e.    Tg (glass transition temperature)(°C): Typ. 135°C

f.    CTE (above & below Tg)(ppm/°C): CTE1 (below Tg) < 16                      CTE2 (above Tg) < 46

19.  Wire Bond:

a.     Wire bond material: N/A

b.    Wire bond diameter (mils): N/A

c.    Type of wire bond at die: N/A

d.    Type of wire bond at leadframe: N/A

e.    Number of bonds over active area: N/A

20.  Leadframe (if applicable):

a.    Header material: Copper

b.    Header width (mils): Confidential

c.    Header length (mils): Confidential

d.    Header plating composition: None

e.    Header plating thickness (minch): Confidential

f.     Leadframe material: Copper

g.    Leadframe bonding plating composition: None

h.    Leadframe bonding plating thickness (minch): Confidential

i.     External lead plating composition: Pure Sn

j.     External lead plating thickness (minch): Min. 8um
21.  Thermal Resistance:

a.    qJA C/W (approx): 107°C/W Typ.

b.    qJC C/W (approx): N/A

c.    qJL junction-to-lead C/W (approx): N/A

d.    qJM junction-to-mounting base C/W (approx): 9°C/W Max.

22.  Maximum Process Exposure Conditions:

a.    MSL @ rated SnPb temperature:   1    at  235     °C (SnPb)

b.    MSL @ rated Pb-free temperature:   1    at  260     C (Pb-free)

Attachments: Requirements: Requirements:

Die Photo

Package Outline Drawing

 Die Cross-Section Photo/Drawing

Wire Bonding Diagram

Die Placement Diagram

Completed by: Yan Zhang                                          Date:  4/24/2023 Certified by:                                         Date: 

Typed or Printed: Yan Zhang Typed or Printed:

Signatue: Signature:

Title: VGSC Product engineer Title: Quality Mgr

CERTIFICATION OF DESIGN, CONSTRUCTION AND QUALIFICATION

* Note: Temperatures are as measured on the center of the plastic package body
top surface.

1. A separate Certification of Design, Construction & Qualification must be
submitted for each part number, wafer fab, and assembly location.

2. Design, Construction & Qualification shall be signed by the responsible individual
at the supplier who can verify the above information is accurate and complete.
Type name and sign below.



In reference to AEC Q-101 Rev.E
Item Name Supplier Response

1. User’s Part Number:

2. Supplier Part Number/Generic Part Number: AU1PMHM3

3. Device Description: FER

4.     Wafer/Die Fab Location & Process ID:

a.    Facility name/plant #: Vishay General Semiconductor Taiwan Ltd.

b.    Street address: 233,Baoqiao Road, New Taipei Xindian, Taiwan

c.    Country: Taiwan

5.     Wafer Probe Location:

a.    Facility name/plant #:
Vishay General Semiconductor China Co., Ltd.
Vishay General Semiconductor Taiwan Ltd.
Vishay General Semiconductor Taiwan Ltd., Nanzi Branch

b.    Street address:
No. 88, 6th Avenue, TEDA, Tianjin, China
233,Baoqiao Road, New Taipei Xindian, Taiwan
No.40 Zhongyang Rd., Nanzi Dist. Kaohsiung City 81170, Taiwan

c.    Country: China/Taiwan

6.     Assembly Location & Process ID:

a.    Facility name/plant #:
Vishay General Semiconductor China Co., Ltd.
Vishay General Semiconductor Taiwan Ltd. ,Nanzi Branch

b.    Street address:
No. 88, 6th Avenue, TEDA, Tianjin, China
No.40 Zhongyang Rd., Nanzi Dist. Kaohsiung City 81170, Taiwan

c.    Country: China/Taiwan

7.     Final Quality Control A (Test) Location:

a.    Facility name/plant #:
Vishay General Semiconductor China Co., Ltd.
Vishay General Semiconductor Taiwan Ltd. ,Nanzi Branch

b.    Street address:
No. 88, 6th Avenue, TEDA, Tianjin, China
No.40 Zhongyang Rd., Nanzi Dist. Kaohsiung City 81170, Taiwan

c.    Country: China/ Taiwan

8.     Wafer/Die:

a.    Wafer size: 4 inch

b.    Die family: FER

c.    Die mask set revision & name: 4S50 / Mx3

9.     Wafer/Die Technology Description:

a.    Wafer/Die process technology: FER

b.    Gate oxide thickness (MOSFETs only): N/A

c.    Number of mask steps: 3

10.  Die Dimensions:

a.    Die width: 50mil

b.    Die length: 50mil

c.    Die thickness (finished): 9.5mil

11.  Die (frontside) Metallization:

a.    Die metallization material(s): Ni/Au

b.    Number of layers: 2

c.    Thickness (per layer): Typ. 1.1um

d.    % of alloys (if present): N/A

12.  Die Passivation:

a.    Number of passivation layers: 1

b.    Die passivation material(s): Glass

c.    Thickness(es) & tolerances: >1mil

13. Die Overcoat Material (e.g., Polyimide): N/A

14.  Die Prep Backside:

a.    Die prep method: Confidential

b.    Die metallization: Ni/Au

c.    Thickness(es) & tolerances: Typ. 1.1um

15.  Die Separation Method: Blade saw
a.    Kerf width (mm): <0.05

b.    Kerf depth (if not 100% saw): N/A

c.   Saw method: Single                       Dual

16.  Die Attach:
a.    Die attach material ID: 92.5Pb/2.5Ag/5Sn

b.    Die attach method: Reflow soldering

c.    Die placement diagram: See attached                   Not available

17.  Package:
a.    Type of package (e.g., plastic, ceramic, unpackaged): Plastic
b.   JEDEC designation (e.g., MS029, MS034, etc.): SMP (DO-220AA)

18.  Mold Compound:
a.    Mold compound supplier & ID: Confidential
b.    Mold compound type: Halogen-free Epoxy Compound
c.    Flammability rating: UL 94 V1                     UL 94 V0

d.    Fire Retardant type/composition: Confidential

e.    Tg (glass transition temperature)(°C): Typ. 135°C

f.    CTE (above & below Tg)(ppm/°C): CTE1 (below Tg) < 16                      CTE2 (above Tg) < 46

19.  Wire Bond:

a.     Wire bond material: N/A

b.    Wire bond diameter (mils): N/A

c.    Type of wire bond at die: N/A

d.    Type of wire bond at leadframe: N/A

e.    Number of bonds over active area: N/A

20.  Leadframe (if applicable):

a.    Header material: Copper

b.    Header width (mils): Confidential

c.    Header length (mils): Confidential

d.    Header plating composition: None

e.    Header plating thickness (minch): N/A

f.     Leadframe material: Copper

g.    Leadframe bonding plating composition: None

h.    Leadframe bonding plating thickness (minch): N/A

i.     External lead plating composition: Pure Sn

j.     External lead plating thickness (minch): Min. 8um
21.  Thermal Resistance:

a.    qJA C/W (approx): 132°C/W

b.    qJC C/W (approx): N/A

c.    qJL junction-to-lead C/W (approx): N/A

d.    qJM junction-to-mounting base C/W (approx): 15°C/W

22.  Maximum Process Exposure Conditions:

a.    MSL @ rated SnPb temperature:   1    at  235     °C (SnPb)

b.    MSL @ rated Pb-free temperature:   1    at  260     C (Pb-free)

Attachments: Requirements: Requirements:

Die Photo

Package Outline Drawing

 Die Cross-Section Photo/Drawing

Wire Bonding Diagram

Die Placement Diagram

Completed by: Yan Zhang                                          Date:  4/24/2023 Certified by:                                                   Date:

Typed or Printed: Yan Zhang Typed or Printed:

Signatue: Signatue:

Title: VGSC Product engineer Title:

CERTIFICATION OF DESIGN, CONSTRUCTION AND QUALIFICATION

* Note: Temperatures are as measured on the center of the plastic package body
top surface.

Die Photo 1. A separate Certification of Design, Construction & Qualification must be
submitted for each part number, wafer fab, and assembly location.

2. Design, Construction & Qualification shall be signed by the responsible individual
at the supplier who can verify the above information is accurate and complete. Type
name and sign below.



Product  : TPSMP6.8AHM3_A Package      :  SMP(DO-220AA) Issued by: Yan Zhang
Cust. P/N: Technology  : TVS Date: 4/24/2023
Functional Description  : Surface Mount Automotive Transient Voltage Suppressor
Fab factory Assembly factory Testing  factory
Taiwan China/Taiwan China/Taiwan

Chip Sub-assembly (Top View )

Sub-assembly (Side View) Finish Goods 

PRODUCT   DESCRIPTION



Product  : SE10PJHM3 Package      :  SMP(DO-220AA) Issued by:Yan Zhang
Cust. P/N: Technology  : STD Date        : 4/24/2023
Functional Description  :  1A/600V Surface Mount ESD Capability Rectifiers
Fab factory Assembly factory Testing  factory
Taiwan China/Taiwan China/Taiwan

Chip : Sub-assembly(Top View)

Sub-assembly(Side View) Finish Goods

PRODUCT   DESCRIPTION



Product  : V3PL45HM3 Package      :  SMP(DO-220AA) Issued by:Yan Zhang
Cust. P/N: Technology  : SKY Date        : 4/24/2022

Fab Assembly factory Testing  factory
Taiwan China/Taiwan China/Taiwan

Chip : Sub-assembly(Top View)

Sub-assembly(Side View) Finish Goods

PRODUCT   DESCRIPTION

Functional Description  :   3A/45V Surface Mount Trench MOS Barrier Schottky Rectifier



Product  : SS2PH10HM3_A Package      :  SMP(DO-220AA) Issued by :Yan Zhang
Cust. P/N: Technology  : SKY Date        :4/24/2023
Functional Description: 2A/100V High Voltage Surface Mount Schottky Barrier Rectifier
Fab factory Assembly factory Testing  factory
Taiwan China/Taiwan China/Taiwan

Chip  Sub-assembly (Top view)

Sub-assembly (Side view) Finish Goods

PRODUCT   DESCRIPTION



Product  : VS-2ENH02HM3 Package      :  SMP(DO-220AA) Issued by :Yan Zhang
Cust. P/N: Technology  : FRED Date        :4/24/2023
Functional Description: 2A/200V Surface Mount Hyperfast Fred
Fab factory Assembly factory Testing  factory
Taiwan China/Taiwan China/Taiwan

Chip  Sub-assembly (Top view)

Sub-assembly (Side view) Finish Goods

PRODUCT   DESCRIPTION



Product  : AU1PMHM3 Package      :  SMP (DO-220AA) Issued by: Yan Zhang
Cust. P/N: Technology  : FER Date        : 4/24/2023

Fab factory Assembly factory Testing  factory
Taiwan China/Taiwan China/Taiwan

Chip : Sub-assembly(Top View)

Sub-assembly(Side View) Finish Goods

PRODUCT   DESCRIPTION

Functional Description  :  1.0A/1000V Surface Mount Ultrafast Avalanche Rectifiers
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GS-7211 Attachment 1

                    Vishay General Semiconductor POTENTIAL FAILURE MODE AND EFFECTS ANALYSIS  ( DESIGN FMEA  )

Date (Orig.):  03/01/2004

Process: SMP FMEA Number:  077-SMP Date (Rev.): 01/16/23

Product: SMP Part Number: ALL FMEA Rev.: 1

ECN # : 22-7292
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Environmental friendly

Meet product design environment

regulation & customer special

request

Banned element over limit
Regulatory non-

compliance
9 DT

Restricted materials are

hazardous for people health

and environment.

Designed per material standard

G020 & GS-4315
2 Material test by a 3rd party laboratory 2 18 36

RoHS and halogen content

inspection

Yearly by

QA
Periodical 9 2 2 18 36

LF high resistance
Benchmarking with existing

products
2 Prototype electrical tests 3 14 42

LF contamination AEC-Q101 2 Prototype electrical tests 3 14 42

Thermal conduction Good thermal conductive Worse Thermal conductivity
High thermal

resistance
8 LF worse thermal conductivity

AEC-Q101 & Benchmark with

SMPC
2 Thermal resistance,  HTRB & TC 3 16 16

CTE match with the Si Die Die damage Short or Hi-IR 8
CTE far away from the Si die

material selected

Error-proofing with post molding

cure and stress Simulation
2 Real sample stress test (TC) 3 16 16

CTE match with the MCP
Delamination between MCP

and LF
Hi-IR 7

CTE far away from the MCP

material selected

Error-proofing with post molding

cure and stress Simulation
2 Delamination check by cross-section 5 14 14

Wetting with solder paste Solderable with solder paste Poor soldering strength High VF 7 LF contamination AEC-Q101 2 Shear test 4 14 56

Bottom pad too small
Fail-safe design based on

assembly machine capability
2 Die position check 3 16 48

Improper die position on bottom

pad

Fail-safe design based on

assembly machine capability
2 Die position check 3 16 48

Improper solder volume on

bottom pad
Transfer pin design review 2 Solder weight check, pull test 5 16 80

Finger size is too big to touch

die passivation

Fail-safe design based on

assembly machine capability
2 Finger dimension check 3 16 48

Finger downset/ stage is small
Assembly structure simulation

&design review
2 IQC check, COC report 3 16 48

Finger mis-alignment
Fail-safe design based on

assembly machine capability
2 Finger mis-alignment check 3 16 48

Adhesion with molding

compound

Adhesion with  molding

compound

Delamination between MCP

and LF
High IR or short 8 LF contamination J-STD-020D.1 2 C-SAM check, Cross-section 3 16 48

External isolation voltage

between cathode and anode is

higher than 4KV based on

breakdown voltage of air

External air electric

breakdown between anode

& cathode

Short for high

voltage product
8

Creepage distance is too small

to sustain high voltage

Structure and isolation voltage

simulation
2 Cross-section check 3 16 48

Internal isolation voltage between

cathode and anode is higher than

4KV based on breakdown

voltage of MCP

Internal MCP electric

breakdown between anode

& cathode

Short for high

voltage product
8

Distance between cathode and

anode internally is too thin to

sustain high voltage

Structure and isolation voltage

simulation
2 Cross-section check 3 16 48

Short for high

voltage product
8

Distance between body top

surface and finger top surface is

too thin to sustain high voltage

Structure and isolation voltage

simulation
2 Cross-section check 3 16 48

Short for high

voltage product
8

Distance between body bottom

surface and LF bottom surface

is too thin to sustain high voltage

Structure and isolation voltage

simulation
2 Cross-section check 3 16 48

Short for high

voltage product
8

Distance between body side

surface and pad side edge is

too thin to sustain high voltage

Structure and isolation voltage

simulation
2 Cross-section check 3 16 48

Short for high

voltage product
8 Lead frame/ chip/ finger tilt

Structure and isolation voltage

simulation
2 Cross-section check 3 16 48

Short for high

voltage product
8

Distance between  top finger

edge and die edge (B distance)

is too thin to sustain high voltage

Structure and isolation voltage

simulation
3 Cross-section check 3 24 72

Improper solder pad dimension
Structure simulation &

Benchmarking with competitors
2 Solderability test & SD 5 14 70

Lead stand off or coplanarity - 2 Stand-off dimension check 5 14 70

Lead poor strength J-STD-002 & JESD22-B102 2 Terminal strength 4 14 56

Surge capability
Soldering area fit with die top

active area

The soldering area not fit

with die top active area
High VF 7

Finger soldering area is too

small to sustain target forward

surge current

Fail-safe design based on

assembly machine capability
2

Dimension check for finger position &

Forward surge test
3 14 42

Environmental friendly

Meet product design environment

regulation & customer special

request

Banned element over limit
Regulatory non-

compliance
9 DT

Restricted materials are

hazardous for people health

and environment.

Designed per material standard

G020 & GS-4315
2 Material test by a 3rd party laboratory 2 18 36

RoHS and halogen content

inspection

Yearly by

QA
Periodical 9 2 2 18 36

High IR or short 8

Finger size can carry minimum

chip size

Chip /Die

Core Team: SMP project team
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Recommended

Action(s)

Responsibility

& Target
Completion Date

Action Results

Lead frame

Electric conduction

Electrical conductivity equal or

better than existing product or

industrial performance

Electrical conductivity worse

than existing product or

industrial performance

High VF

Finger is out of die active

area
High IR or short 8

High withstand voltage

Isolation voltage between internal

and external is higher than 4KV

based on breakdown voltage of

MCP

MCP electric breakdown

between internal & external

7

Thermal Expansion

Carrying die

Pad size can carry maximum

chip size
Die is out of pad

PCB compatibility
PCB compatible with

recommended PCB

Device can not mount on the

recommended PCB
Poor wetting 7

第 1 页，共 3 页



GS-7211 Attachment 1

                    Vishay General Semiconductor POTENTIAL FAILURE MODE AND EFFECTS ANALYSIS  ( DESIGN FMEA  )

Date (Orig.):  03/01/2004

Process: SMP FMEA Number:  077-SMP Date (Rev.): 01/16/23

Product: SMP Part Number: ALL FMEA Rev.: 1

ECN # : 22-7292
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Core Team: SMP project team

     Item

                                   Function

Requirement Potential Failure Mode
Potential Effect(s)

of Failure
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Potential

Cause(s)/

Mechanism(s)

of Failure

Current Design

S

*

O
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P.

N.

Recommended

Action(s)

Responsibility

& Target
Completion Date

Action Results

Top soldering area too small
Fail-safe design based on

assembly machine capability
2 Design review 3 14 42

Improper die position
Fail-safe design based on

assembly machine capability
2 Die position check & elec test 3 14 14

Improper finger position
Fail-safe design based on

assembly machine capability
2 Die position check & elec test 3 14 14

Pre-bump volume or position

out of control
Dicing pre-bump stencil spec 2 Dicing pre-bump weight & height check 3 14 42

Wetting with solder paste Solderable with solder paste Poor soldering strength High VF 7 Die metallization contamination AEC-Q101 3 DV electrical tests 3 21 63

Adhesion with MCP Die surface adhesion with MCP
Delamination between MCP

and die
High IR 7 Die passivation low adhesion J-STD-020D.1 2 C-SAM &PCT 3 14 42

Electrical function Refer chip DFMEA Refer chip DFMEA Refer chip DFMEA DD Refer chip DFMEA Refer chip DFMEA Refer chip DFMEA

Maximum chip is within bottom

pad after soldering

Chip out of bottom pad after

soldering
High IR 7 Chip size too big

Fail-safe design based on

assembly machine capability
2 Dimension check for die position 3 14 42

Non-wetting or Solder joint

open at die top
Elec. Open 8 Too thin chip thickness

Assembly structure simulation &

stress simulation
2 Design review 3 16 48

Finger tilt IPE 7 Too thick chip thickness
Assembly structure simulation &

benchmark
2 Cross-section check 3 14 42

Insufficient solder of pre-bump Pre-bump stencil design review 3 Soldering height check, pull test 3 24 72

Improper reflow temperature Solder paste spec & drawing 2
Reflow temperature DOE and void

check
3 16 48

Die passivation contamination AEC-Q101 2 HTRB, H3TRB, IOL 3 16 48

Die passivation aging AEC-Q101 2 IOL & DPA after reliability tests 5 16 80

No enough Isolation distance/E-

field on termination
Refer chip DFMEA Refer chip DFMEA

Out of SOA(Safety operation

area)
Specification on datasheet 3 Thermal resistance,  HTRB 3 24 72

Low breakdown capability of die

edge termination
3 Design review & validation testing 3 24 72

Environmental friendly

Meet product design environment

regulation & customer special

request

Banned element over limit
Regulatory non-

compliance
9 DT

Restricted materials are

hazardous for people health

and environment.

Designed per material standard

G020 & GS-4315
2 Material test by a 3rd party laboratory 2 18 36

RoHS and halogen content

inspection

Yearly by

QA
Periodical 9 2 2 18 36

Solder paste aging Solder paste storage standard 2 IOL, DPA after reliability tests 5 14 70

Insufficient flux
Benchmarking with existing

products
3 DV electrical tests 3 21 63

Solder dispense volume not

match die size
Design rule 3

Solder volume DOE, Prototype

electrical tests
3 21 63

Improper solder placement Design rule 3 Solder position check, pull test, TC 3 21 63

Improper reflow temperature Solder paste spec & drawing 2 Reflow temperature check 3 14 42

Poor soldering hardness J-STD-002 & JESD22-B102 2 Full qual test & Terminal strength 5 14 70

Poor soldering elongation J-STD-002 & JESD22-B102 2 Full qual test & Terminal strength 5 14 70

Improper reflow temperature Solder paste spec & drawing 2
Reflow temperature DOE and void

check
3 12 42

LF contamination AEC-Q101 2 Electrical test 3 12 36

Electrical conductivity worse

than existing product or

industrial performance

High VF or Open 7 High resistance of solder paste
Benchmarking with existing

products
2 Prototype elec. Test 3 14 42

Electric breakdown High IR 7 Much flux residue after reflow Error-proofing with flux cleaning 2 Prototype elec. Test 3 14 42

Thermal conduction CTE match with the Si Die Solder joint crack High VF/DVF 7
CTE mismatch from SI die or

LF

AEC-Q101 & Benchmarking with

existing products
2 TC, IOL 3 14 42

Solder paste aging Solder paste storage standard 2 DPA after reliability tests 5 14 70

Improper solder volume Pin design review 2 Solder weight check 3 14 42

Improper solder placement Pin design review 2 Solder position check, pull test, TC 3 14 42

Improper reflow temperature Reflow temperature DOE 3 Reflow temperature check 3 21 63

Environmental friendly

Meet product design environment

regulation & customer special

request

Banned element over limit
Regulatory non-

compliance
9 DT

Restricted materials are

hazardous for people health

and environment.

Designed per material standard

G020 & GS-4315
2 Material test by a 3rd party laboratory 2 18 36

RoHS and halogen content

inspection

Yearly by

QA
Periodical 9 2 2 18 36

Chip /Die

Top soldering area size

for finger soldering

Soldering area fit with finger

soldering area

Finger over/touch die

passivation

High withstand voltage
Isolation voltage is higher than

4KV for high voltage product

Chip electric breakdown

under high voltage

Short for high

voltage product
8

Electrical conductivity
Die thickness matches with inner

structure

Non-wetting High VF or Open 8

High IR 7

Few solder void Much solder void Reliability 6

Solder paste

Wetting with finger, lead

frame and Si die

Solderable with LF, finger and

chip metallization
Solder joint poor wetting High VF 7

Electrical conductivity

Electrical conductivity equal or

better than existing product or

industrial performance

High withstand voltage
Isolation voltage is higher than

4KV for high voltage product
High voltage breakdown

Short for high

voltage product
7

Molding

compound
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GS-7211 Attachment 1

                    Vishay General Semiconductor POTENTIAL FAILURE MODE AND EFFECTS ANALYSIS  ( DESIGN FMEA  )

Date (Orig.):  03/01/2004

Process: SMP FMEA Number:  077-SMP Date (Rev.): 01/16/23

Product: SMP Part Number: ALL FMEA Rev.: 1

ECN # : 22-7292
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Core Team: SMP project team

     Item

                                   Function

Requirement Potential Failure Mode
Potential Effect(s)

of Failure
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Potential
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of Failure

Current Design

S

*

O

R.

P.

N.

Recommended

Action(s)

Responsibility

& Target
Completion Date

Action Results

CTE match with Die Die chipping or crack Short or Hi-IR 8
High thermal stress caused by

temperature variation

AEC-Q101 & Benchmark with

existing products
2 DV real sample electrical test 3 16 16

CTE match with LF
Delamination between MCP

and LF
Hi-IR 7 Poor CTE material selected

AEC-Q101 & Benchmark with

existing products
2 DV Delamination check 5 14 14

Protect internal

component from

moisture

Moisture proof Moisture penetration High IR 7 MCP high moisture absorption
LF V-groove or half stamping

design
3 PCT (or U-HAST) & H3TRB test 3 21 63

MCP shorter spiral flow Mold flow simulation 2 Mechanical check 3 8 24

Filler shape AEC-Q101 2 Cross-section check 3 8 24

MCP contamination Mold chase clean standard 2 Mechanical check 3 8 24

MCP proof voltage is too low to

sustain high voltage
AEC-Q101 2 Design review 3 16 48

MCP aging AEC-Q101 2 DPA after reliability tests 5 16 80

MCP high temperature Stress simulation check 2 Thermal resistance test 3 16 48

MCP high moisture absorption
LF V-groove or half stamping

design
3 PCT (or U-HAST) & H3TRB test 3 24 72

Partial discharge of EMC AEC-Q101 2 HTRB 3 16 48

Partial discharge due to

contamination
AEC-Q101 3 HTRB 3 24 72

MCP low viscosity or adhesion

strength
J-STD-020D.1 2 Cross-section check 3 16 48

MCP aging AEC-Q101 2 DPA after reliability tests 5 16 80

MCP high temperature Stress simulation check 2 Thermal resistance test 3 16 48

High stress due to reflow Cure condition DOE 2 Cure condition check 3 16 48

MCP low CTE AEC-Q101 2 Cross-section check 3 16 48

Protect chip from

mechanical shock
Mold body not break Body crack or chipping Cosmetic failure 4

MCP low flexural modules

/strength
Benchmark with existing product 2 Validation testing 3 8 24

MCP shorter spiral flow Mold flow simulation 2 Prototype sample visual check 3 8 24

Filter low uniformity Package structure simulation 2 Cross-section check 3 8 24

Filler size is too large Package structure simulation 2 Cross-section check 3 8 24

For easy handling while

doing SMT
Marker on MCP can be identified

Marker on MCP can not be

identified
Application failure 7 MCP low tensile strength Benchmark with existing product 2 Visual check on laser marker 3 14 42

Environmental friendly

Meet product design environment

regulation & customer special

request

Banned element over limit
Regulatory non-

compliance
9 DT

Restricted materials are

hazardous for people health

and environment.

Designed per material standard

G020 & GS-4315
2 Material test by a 3rd party laboratory 2 18 36

RoHS and halogen content

inspection

Yearly by

QA
Periodical 9 2 2 18 36

Too thin plating thickness J-STD-002 & JESD22-B102 2 Solderability test 5 14 70

Lead contamination J-STD-002 & JESD22-B102 2 Solderability test 5 14 70

Delamination between MCP

and LF, MCP and finger or

MCP and die

Short for high

voltage product
8

Electrical insulation

Isolation voltage is higher than

4KV based on MCP thickness in

structure

MCP electric breakdown or

MCP carbonization
High IR or short 8

1. Note of CLASS : "Special Characteristic"; <DD> Not Relating Safety or Legal; <DT> Safety or Legal Consideration

DD

Plating coat

Solderable with PCB Device can be soldered on PCB Solder joint poor wetting
Poor soldering

strength
7

Protect internal structure

and support
High mechanical strength

Incomplete mold or mold

void
Cosmetic failure 4

Molding

compound

Thermal Expansion

Mold ability Mold body integrity Incomplete mold or void Cosmetic failure 4

Adhesion with LF, finger

and die

Adhesion interface adhesion

between LF, finger and die
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PROCESS SPECIFICATION

VISHAY GENERAL SEMICONDUCTOR TAIWAN LIMITED

OPERATIONDEVICE NO.

REVISION

SHEET OF

5 (11/18/22’)

FC-002-1

1 7

FLOW CHART

SILICON EPI WAFER

P/N E-41xx-xx/E-61xx-xx

PI-0010M LOT FABRICATION

PI-0020M SC-1 CLEAN

PI-0030M SC-2 CLEAN

PI-0040M HF CLEAN

PI-0060M INITIAL OXIDATION

PI-0070M HMDS

PI-0080M SPIN COAT AND SOFT BAKE - SVG

SCHOTTKY

WAFER FAB.

(TiNiAg) 



PROCESS SPECIFICATION

VISHAY GENERAL SEMICONDUCTOR TAIWAN LIMITED

OPERATIONDEVICE NO.

REVISION

SHEET OF

FLOW CHART

2 7

PI-0090M SOFT BAKE

PI-0120M DEVELOP

PI-0130M HARD BAKE

PI-0140M ION IMPLANT

PI-0150M OXIDE ETCH

PI-0160M RESIST STRIP - KAROS

PI-0020M SC-1 CLEAN

PI-0100M

PI-0110M

ALIGN & EXPOSE

ALIGN & EXPOSE - AUTOMATIC

5 (11/18/22’)SCHOTTKY

WAFER FAB.

(TiNiAg) 

FC-002-1



PROCESS SPECIFICATION

VISHAY GENERAL SEMICONDUCTOR TAIWAN LIMITED

OPERATIONDEVICE NO.

REVISION

SHEET OF3 7

FLOW CHART

PI-0170M BORON DRIVE

PI-0030M SC-2 CLEAN

PI-0040M HF CLEAN

5 (11/18/22’)

PI-0090M SOFT BAKE

PI-0080M SPIN-COAT AND 

SOFT BAKE - SVG

PI-0070M HMDS

PI-0100M

PI-0110M

ALIGN & EXPOSE

ALIGN & EXPOSE - AUTOMATIC

PI-0120M DEVELOP

SCHOTTKY

WAFER FAB.

(TiNiAg) 

FC-002-1



PROCESS SPECIFICATION

VISHAY GENERAL SEMICONDUCTOR TAIWAN LIMITED

OPERATIONDEVICE NO.

REVISION

SHEET OF4 7

FLOW CHART

PI-0150M OXIDE ETCH

PI-0130M HARD BAKE

5 (11/18/22’)

SC-2 CLEANPI-0030M

SC-1 CLEANPI-0020M

HF CLEANPI-0040M

“P” ETCHPI-0180M

RESIST STRIP - KAROSPI-0160M

PI-0190M VACUUM DEHYDRATION BAKE

PI-0200M NICHROME/PT  SPUTTER

SCHOTTKY

WAFER FAB.

(TiNiAg) 

FC-002-1



PROCESS SPECIFICATION

VISHAY GENERAL SEMICONDUCTOR TAIWAN LIMITED

OPERATIONDEVICE NO.

REVISION

SHEET OF5 7

FLOW CHART

PI-0220M

PI-0230M

PI-0020M

BARRIER SINTER

AQUA REGIA CLEAN

SC-1 CLEAN

5 (11/18/22’)

PI-0190M VACUUM DEHYDRATION BAKE

PI-0040M HF CLEAN

Ti/Ni/Ag

EVAPORATION
PI-0240M

PI-0090M SOFT BAKE

PI-0070M HMDS

PI-0080M SPIN COAT AND SOFT BAKE - SVG

PI-0100M

PI-0110M
ALIGN & EXPOSE

ALIGN & EXPOSE - AUTOMATIC

SCHOTTKY

WAFER FAB.

(TiNiAg) 

FC-002-1



PROCESS SPECIFICATION

VISHAY GENERAL SEMICONDUCTOR TAIWAN LIMITED

OPERATIONDEVICE NO.

REVISION

SHEET OF6 7

FLOW CHART

PI-0120M DEVELOP

PI-0130M HARD BAKE

SILVER ETCH

(By wet Bench)

PI-0250MPI-0285M

METAL ETCH

(Ti/Ni/Ag ETCH 

BY SAT)

5 (11/18/22’)

PI-0260M NICKEL ETCH

PI-0270M TITANIUM ETCH

PI-0280M RESIDUE ETCH

PI-0290M RESIST STRIP AFTER 

METAL PHOTO

SCHOTTKY WAFER

PI-1240M

PI-1070F

TAPE MOUNTING                         

BACK GRINDING                         

SCHOTTKY

WAFER FAB.

(TiNiAg) 

FC-002-1



PROCESS SPECIFICATION

VISHAY GENERAL SEMICONDUCTOR TAIWAN LIMITED

OPERATIONDEVICE NO.

REVISION

SHEET OF7 7

FLOW CHART

PI-4020M
MULTILAYER (Ti/Ni/Ag)

EVAPORATED METALLIZATION                         

PI-1250M

DEHY BAKE                         

TAPE DEMOUNTING                         

PI-4020M
MULTILAYER (Ti/Ni/Ag)

EVAPORATED METALLIZATION                         

PI-4015M

5 (11/18/22’)SCHOTTKY

WAFER FAB.

(TiNiAg) 

FC-002-1

PI-0350M SKY FAB PACKING                         

*Note: Rework allowed.
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la

s
s

Significant Process

Characteristics

(Inputs)

Lead Frame

Solder Paste

Die

Flux

Auto Soldering DD
Bottom solder area and

position
AOI 100% Vision

KHOI#020 Degreasing

Molding compound

Transfer molding

KHOI#050 Post Molding Cure

Pure tin solder ball

Pure tin strip plating DT
PB content in pure-tin plating

layer

PB content in pure-tin plating

bath

Plating solderability test

Plating thickness measurement
DD

Plating solderability

Plating thickness

Aging test

1.Plating current

2.Solution concentriation

KHOI#100 Trimming DD Trimming dImension Tool life

Carrier Tape

Cover Tape

Reel

Test/Mark/Mechanical/Tape or Sub-con(

Only for None automotive)
DD Elec:IR/BVR/VF/TRR(FER) Tester accuracy

Tape peeling force test DD Tape peeling force Sealing temperature

GS-4775 Outgoing quality control (Elec.&Mech.)

L-006 Packing 

KHOI#090 or

 Subcon

(None-

automotive)

Symbol Instructions

KHOI#010

KHOI#030

KHOP-340

M

V

M

A
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Vishay General Semiconductor

                                       

POTENTIAL FAILURE MODE AND EFFECTS ANALYSIS  ( PROCESS FMEA )
Prepared by:

FMEA Number: KHFMEA-077 Customer Part Number: Date (Rev.):04/20/23

Product: SMP Date (Orig.): 2021/11/8 FMEA Rev.:6

Project#: SMP Core Team: Frank Lin(PD), Tom Liu(PE), Kent Chen(PE),  Larry Shen(MFG), Charles.Cheng(QA), YC Chen(EE), Amber Chang(PE), Will Tseng(PE) ECN # :23-9089

Current Process Action Results
Process Sub Micro Potential Potential Potential Current Current R. S Recommended Responsibility R. S

 Step Process Operation Function Requirements Failure Effect(s) of Cause(s)/ Process Process P. * Action(s) & Target Actions Taken P. *
(OI/PI/OP#) Mode Failure Mechanism(s) Controls Controls N. O Completion Date Completion Date N. O

of Failure Prevention Detection

Non-wetting Open 8 Use wrong type lead frame Check lead frame label per assembly lot and lead

frame lot by automation system

1 a. Inspect 1pcs lead frame when shift start,  machine stop and restart, after PM and per 20pcs.

b. Pull test per shift start, after PM, change pin box, and per Dice lot.

c. 100% electrical sorting.

4 32 8

Solder ball Short/Hi-IR 8 Use wrong type lead frame Check lead frame label per assembly lot and lead

frame lot by automation system

1 a. Inspect 1pcs lead frame when shift start,  machine stop and restart, after PM and per 20pcs.

b. 100% electrical sorting.

4 32 8

Dice

misalignment/

Dice out of pad

Short/Hi-IR 8 Use wrong type lead frame Check lead frame label per assembly lot and lead

frame lot by automation system

1 a. Inspect 1pcs lead frame when shift start,  machine stop and restart, after PM and per 20pcs.

b. Dice position measurement per shift start and change Dice loader.

c. 100% electrical sorting.

4 32 8

Die touching Short/Hi-IR 8 Use wrong type lead frame Check lead frame label per assembly lot and lead

frame lot by automation system

1 a. Inspect 1pcs lead frame when shift start,  machine stop and restart, after PM and per 20pcs.

b. Dice position measurement per shift start and change Dice loader.

c. 100% electrical sorting.

4 32 8

Clean up copper filament

in the stackloader

Copper filament Short 8 The copper filament on the raw lead frame fall

on the stackloader

Clean stackloader per shift start 2 a. Inspect 1pcs lead frame when shift start,  machine stop and restart, after PM and per 20pcs.

b. 100% electrical sorting.

4 64 16

Dice

misalignment/

Dice out of pad

Short/Hi-IR 8  Die position or solder paste area/position

abnormal  due to lead frame drop off due to

nozzle broken

a. Check nozzle and calibration the position of

location pin per machine PM

b. Shelf life control of nozzle

2 a. Inspect 1pcs lead frame when shift start,  machine stop and restart, after PM and per 20pcs.

b. Dice position measurement per shift start and change Dice loader.

c. 100% electrical sorting.

2 32 16

Die touching Short/Hi-IR 8  Die position or solder paste area/position

abnormal  due to lead frame drop off due to

nozzle broken

a. Check nozzle and calibration the position of

location pin per machine PM

b. Shelf life control of nozzle

2 a. Inspect 1pcs lead frame when shift start,  machine stop and restart, after PM and per 20pcs.

b. Dice position measurement per shift start and change Dice loader.

c. 100% electrical sorting.

2 32 16

Die tilt Short/Hi-IR 8 Die position or solder paste area/position

abnormal due to lead frame drop off due to

nozzle broken

a. Check nozzle and calibration the position of

location pin per machine PM

b. Shelf life control of nozzle

2 a. Inspect 1pcs lead frame when shift start,  machine stop and restart, after PM and per 20pcs.

b. Dice position measurement per shift start and change Dice loader.

c. Soldering height measurement per shift start, after PM, after change type and per 4 hours.

d. 100% electrical sorting.

2 32 16

Dice

misalignment/

Dice out of pad

Short/Hi-IR 8 Die position or solder paste area/position

abnormal due to install dirty solder pin box

a. Check solder pin after pin box cleaning.

b. Check solder pin per shift start, after PM, change

solder pin box, and downtime for more than

10minutes

2 a.100% visual check strip after auto-soldering.

b. Check solder weight per shift start and change pin box.

c. Check 1pcs solder paste on lead frame per 80pcs

d. Inspect 1pcs lead frame when shift start,  machine stop and restart, after PM.

e. Pull test per shift start, after PM, change pin box, and per Dice lot.

f. 100% electrical sorting.

2 32 16

Die touching Short/Hi-IR 8 Die position or solder paste area/position

abnormal due to install dirty solder pin box

a. Check solder pin after pin box cleaning.

b. Check solder pin per shift start, after PM, change

solder pin box, and downtime for more than

10minutes

2 a.100% visual check strip after auto-soldering.

b. Check solder weight per shift start and change pin box.

c. Check 1pcs solder paste on lead frame per 80pcs

d. Inspect 1pcs lead frame when shift start,  machine stop and restart, after PM.

e. Pull test per shift start, after PM, change pin box, and per Dice lot.

f. 100% electrical sorting.

2 32 16

Solder ball Short/Hi-IR 8 Die position or solder paste area/position

abnormal due to install dirty solder pin box

a. Check solder pin after pin box cleaning.

b. Check solder pin per shift start, after PM, change

solder pin box, and downtime for more than

10minutes

2 a.100% visual check strip after auto-soldering.

b. Check solder weight per shift start and change pin box.

c. Check 1pcs solder paste on lead frame per 80pcs

d. Inspect 1pcs lead frame when shift start,  machine stop and restart, after PM.

e. Pull test per shift start, after PM, change pin box, and per Dice lot.

f. 100% electrical sorting.

2 32 16

Solder overhang Short/Hi-IR 8 Solder paste area/position abnormal due to

install dirty solder pin box

a. Check solder pin after pin box cleaning.

b. Check solder pin per shift start, after PM, change

solder pin box, and downtime for more than

10minutes

2 a.100% visual check strip after auto-soldering.

b. Check solder weight per shift start and change pin box.

c. Check 1pcs solder paste on lead frame per 80pcs

d. Inspect 1pcs lead frame when shift start,  machine stop and restart, after PM.

e. Pull test per shift start, after PM, change pin box, and per Dice lot.

f. 100% electrical sorting.

2 32 16

Solder ball Short/Hi-IR 8 Solder paste area/position abnormal due to

solder tray install misalignment

Error proofing, design location groove on the solder

tray for install alignment

1 a.100% visual check strip after auto-soldering.

b. Check solder weight per shift start and change pin box.

c. Check 1pcs solder paste on lead frame per 80pcs

d. Inspect 1pcs lead frame when shift start,  machine stop and restart, after PM.

e. Pull test per shift start, after PM, change pin box, and per Dice lot.

f. 100% electrical sorting.

2 16 8

Solder overhang Short/Hi-IR 8 Solder paste area/position abnormal due to

solder tray install misalignment

Error proofing, design location groove on the solder

tray for install alignment

1 a.100% visual check strip after auto-soldering.

b. Check solder weight per shift start and change pin box.

c. Check 1pcs solder paste on lead frame per 80pcs

d. Inspect 1pcs lead frame when shift start,  machine stop and restart, after PM.

e. Pull test per shift start, after PM, change pin box, and per Dice lot.

f. 100% electrical sorting.

2 16 8

Dice

misalignment/

Dice out of pad

Short/Hi-IR 8 Die position or solder paste area/position

abnormal due to solder tray install

misalignment

Error proofing, design location groove on the solder

tray for install alignment

1 a.100% visual check strip after auto-soldering.

b. Check solder weight per shift start and change pin box.

c. Check 1pcs solder paste on lead frame per 80pcs

d. Inspect 1pcs lead frame when shift start,  machine stop and restart, after PM.

e. Pull test per shift start, after PM, change pin box, and per Dice lot.

f. 100% electrical sorting.

2 16 8

Die touching Short/Hi-IR 8 Die position or solder paste area/position

abnormal due to solder tray install

misalignment

Error proofing, design location groove on the solder

tray for install alignment

1 a.100% visual check strip after auto-soldering.

b. Check solder weight per shift start and change pin box.

c. Check 1pcs solder paste on lead frame per 80pcs

d. Inspect 1pcs lead frame when shift start,  machine stop and restart, after PM.

e. Pull test per shift start, after PM, change pin box, and per Dice lot.

f. 100% electrical sorting.

2 16 8

Die Tilt Short/Hi-IR 8 Die position or solder paste area/position

abnormal due to solder tray install

misalignment

Error proofing, design location groove on the solder

tray for install alignment

1 a.100% visual check strip after auto-soldering.

b. Check solder weight per shift start and change pin box.

c. Check 1pcs solder paste on lead frame per 80pcs

d. Inspect 1pcs lead frame when shift start,  machine stop and restart, after PM.

e. Pull test per shift start, after PM, change pin box, and per Dice lot.

f. 100% electrical sorting.

2 16 8

Solder ball Short/Hi-IR 8 Solder paste area/position abnormal due to

solder scrapper install misalignment

Error proofing, location pin design for scraper install

alignment

1 a.100% visual check strip after auto-soldering.

b. Check solder weight per shift start and change pin box.

c. Check 1pcs solder paste on lead frame per 80pcs

d. Inspect 1pcs lead frame when shift start,  machine stop and restart, after PM.

e. Pull test per shift start, after PM, change pin box, and per Dice lot.

f. 100% electrical sorting.

2 16 8

Solder overhang Short/Hi-IR 8 Solder paste area/position abnormal due to

solder scrapper install misalignment

Error proofing, location pin design for scraper install

alignment

1 a.100% visual check strip after auto-soldering.

b. Check solder weight per shift start and change pin box.

c. Check 1pcs solder paste on lead frame per 80pcs

d. Inspect 1pcs lead frame when shift start,  machine stop and restart, after PM.

e. Pull test per shift start, after PM, change pin box, and per Dice lot.

f. 100% electrical sorting.

2 16 8
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Machine preparation Installing the tools on the

machine

Ensure the solder pin is

clean

Installation of solder tray

alignment

Installation of solder

scrapper alignment

Transfer lead frame to

track

Lead frame preparation Put the lead frame in the

stack loader

Select correct lead frame

lead frame Pick & place Pick & transfer & place

lead frame to track

Place LF to correct

position



Vishay General Semiconductor

                                       

POTENTIAL FAILURE MODE AND EFFECTS ANALYSIS  ( PROCESS FMEA )
Prepared by:

FMEA Number: KHFMEA-077 Customer Part Number: Date (Rev.):04/20/23

Product: SMP Date (Orig.): 2021/11/8 FMEA Rev.:6

Project#: SMP Core Team: Frank Lin(PD), Tom Liu(PE), Kent Chen(PE),  Larry Shen(MFG), Charles.Cheng(QA), YC Chen(EE), Amber Chang(PE), Will Tseng(PE) ECN # :23-9089

Current Process Action Results
Process Sub Micro Potential Potential Potential Current Current R. S Recommended Responsibility R. S

 Step Process Operation Function Requirements Failure Effect(s) of Cause(s)/ Process Process P. * Action(s) & Target Actions Taken P. *
(OI/PI/OP#) Mode Failure Mechanism(s) Controls Controls N. O Completion Date Completion Date N. O
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Dice

misalignment/

Dice out of pad

Short/Hi-IR 8 Die position or solder paste area/position

abnormal due to solder scrapper install

misalignment

Error proofing, location pin design for scraper install

alignment

1 a.100% visual check strip after auto-soldering.

b. Check solder weight per shift start and change pin box.

c. Check 1pcs solder paste on lead frame per 80pcs

d. Inspect 1pcs lead frame when shift start,  machine stop and restart, after PM.

e. Pull test per shift start, after PM, change pin box, and per Dice lot.

f. 100% electrical sorting.

2 16 8

Die touching Short/Hi-IR 8 Die position or solder paste area/position

abnormal due to solder scrapper install

misalignment

Error proofing, location pin design for scraper install

alignment

1 a.100% visual check strip after auto-soldering.

b. Check solder weight per shift start and change pin box.

c. Check 1pcs solder paste on lead frame per 80pcs

d. Inspect 1pcs lead frame when shift start,  machine stop and restart, after PM.

e. Pull test per shift start, after PM, change pin box, and per Dice lot.

f. 100% electrical sorting.

2 16 8

Dice

misalignment/

Dice out of pad

Short/Hi-IR 8 Die position or solder paste area/position

abnormal due to select wrong solder pin box

(big size pin)

Check pin box number before use by automation

system

1 a.100% visual check strip after auto-soldering.

b. Check solder weight per shift start and change pin box.

c. Check 1pcs solder paste on lead frame per 80pcs

d. Inspect 1pcs lead frame when shift start,  machine stop and restart, after PM.

e. Pull test per shift start, after PM, change pin box, and per Dice lot.

f. 100% electrical sorting.

2 16 8

Die touching Short/Hi-IR 8 Die position or solder paste area/position

abnormal due to select wrong solder pin box

(big size pin)

Check pin box number before use by automation

system

1 a.100% visual check strip after auto-soldering.

b. Check solder weight per shift start and change pin box.

c. Check 1pcs solder paste on lead frame per 80pcs

d. Inspect 1pcs lead frame when shift start,  machine stop and restart, after PM.

e. Pull test per shift start, after PM, change pin box, and per Dice lot.

f. 100% electrical sorting.

2 16 8

Solder ball Short/Hi-IR 8 Solder paste area/position abnormal due to

select wrong solder pin box (big size pin)

Check pin box number before use by automation

system

1 a.100% visual check strip after auto-soldering.

b. Check solder weight per shift start and change pin box.

c. Check 1pcs solder paste on lead frame per 80pcs

d. Inspect 1pcs lead frame when shift start,  machine stop and restart, after PM.

e. Pull test per shift start, after PM, change pin box, and per Dice lot.

f. 100% electrical sorting.

2 16 8

Solder overhang Short/Hi-IR 8 Solder paste area/position abnormal due to

select wrong solder pin box (big size pin)

Check pin box number before use by automation

system

1 a.100% visual check strip after auto-soldering.

b. Check solder weight per shift start and change pin box.

c. Check 1pcs solder paste on lead frame per 80pcs

d. Inspect 1pcs lead frame when shift start,  machine stop and restart, after PM.

e. Pull test per shift start, after PM, change pin box, and per Dice lot.

f. 100% electrical sorting.

2 16 8

Dice

misalignment/

Dice out of pad

Short/Hi-IR 8 Die position or solder paste area/position

abnormal due to select wrong solder pin box

(small size pin)

Check pin box number before use by automation

system

1 a.100% visual check strip after auto-soldering.

b. Check solder weight per shift start and change pin box.

c. Check 1pcs solder paste on lead frame per 80pcs

d. Inspect 1pcs lead frame when shift start,  machine stop and restart, after PM.

e. Pull test per shift start, after PM, change pin box, and per Dice lot.

f. 100% electrical sorting.

2 16 8

Die touching Short/Hi-IR 8 Die position or solder paste area/position

abnormal due to select wrong solder pin box

(small size pin)

Check pin box number before use by automation

system

1 a.100% visual check strip after auto-soldering.

b. Check solder weight per shift start and change pin box.

c. Check 1pcs solder paste on lead frame per 80pcs

d. Inspect 1pcs lead frame when shift start,  machine stop and restart, after PM.

e. Pull test per shift start, after PM, change pin box, and per Dice lot.

f. 100% electrical sorting.

2 16 8

Die tilt Short/Hi-IR 8 Die position or solder paste area/position

abnormal due to select wrong solder pin box

(small size pin)

Check pin box number before use by automation

system

1 a.100% visual check strip after auto-soldering.

b. Check solder weight per shift start and change pin box.

c. Check 1pcs solder paste on lead frame per 80pcs

d. Inspect 1pcs lead frame when shift start,  machine stop and restart, after PM.

e. Pull test per shift start, after PM, change pin box, and per Dice lot.

f. 100% electrical sorting.

2 16 8

Solder overhang Short/Hi-IR 8 Solder paste area/position abnormal due to

solder pin box install misalignment

1.Error proofing for Elec-magnetic pin box structure

2.Upgrade the guide frame to avoid pin box install

misalignment.

1 a.100% visual check strip after auto-soldering.

b. Check solder weight per shift start and change pin box.

c. Check 1pcs solder paste on lead frame per 80pcs

d. Inspect 1pcs lead frame when shift start,  machine stop and restart, after PM.

e. Pull test per shift start, after PM, change pin box, and per Dice lot.

f. 100% electrical sorting.

2 16 8

Dice

misalignment/

Dice out of pad

Short/Hi-IR 8 Die position or solder paste area/position

abnormal due to solder pin box install

misalignment

1.Error proofing for Elec-magnetic pin box structure

2.Upgrade the guide frame to avoid pin box install

misalignment.

1 a.100% visual check strip after auto-soldering.

b. Check solder weight per shift start and change pin box.

c. Check 1pcs solder paste on lead frame per 80pcs

d. Inspect 1pcs lead frame when shift start,  machine stop and restart, after PM.

e. Pull test per shift start, after PM, change pin box, and per Dice lot.

f. 100% electrical sorting.

2 16 8

Die touching Short/Hi-IR 8 Die position or solder paste area/position

abnormal due to solder pin box install

misalignment

1.Error proofing for Elec-magnetic pin box structure

2.Upgrade the guide frame to avoid pin box install

misalignment.

1 a.100% visual check strip after auto-soldering.

b. Check solder weight per shift start and change pin box.

c. Check 1pcs solder paste on lead frame per 80pcs

d. Inspect 1pcs lead frame when shift start,  machine stop and restart, after PM.

e. Pull test per shift start, after PM, change pin box, and per Dice lot.

f. 100% electrical sorting.

2 16 8

Die tilt Short/Hi-IR 8 Die position or solder paste area/position

abnormal due to solder pin box install

misalignment

1.Error proofing for Elec-magnetic pin box structure

2.Upgrade the guide frame to avoid pin box install

misalignment.

1 a.100% visual check strip after auto-soldering.

b. Check solder weight per shift start and change pin box.

c. Check 1pcs solder paste on lead frame per 80pcs

d. Inspect 1pcs lead frame when shift start,  machine stop and restart, after PM.

e. Pull test per shift start, after PM, change pin box, and per Dice lot.

f. 100% electrical sorting.

2 16 8

Non-wetting Open 8 Solder powder oxided due to not meet storage

condition

Check the temp. setting of refrigerator per shift, will

alarm if over specification.

2 a.100% visual check strip after auto-soldering.

b. Check solder weight per shift start and change pin box.

c. Check 1pcs solder paste on lead frame per 80pcs

d. Inspect 1pcs lead frame when shift start,  machine stop and restart, after PM.

e. Pull test per shift start, after PM, change pin box, and per Dice lot.

f. 100% electrical sorting.

2 32 16

Solder ball Short/Hi-IR 8 Solder powder oxided  due to not meet

storage condition

Check the temp. setting of refrigerator per shift, will

alarm if over specification.

2 a.100% visual check strip after auto-soldering.

b. Check solder weight per shift start and change pin box.

c. Check 1pcs solder paste on lead frame per 80pcs

d. Inspect 1pcs lead frame when shift start,  machine stop and restart, after PM.

e. 100% electrical sorting.

2 32 16

Dice

misalignment/

Dice out of pad

Short/Hi-IR 8 Viscosity of solder paste abnormal due to not

meet storage condition

Check the temp. setting of refrigerator per shift, will

alarm if over specification.

2 a.100% visual check strip after auto-soldering.

b. Check solder weight per shift start and change pin box.

c. Check 1pcs solder paste on lead frame per 80pcs

d. Inspect 1pcs lead frame when shift start,  machine stop and restart, after PM.

e. Dice position measurement per shift start and change Dice loader.

f. 100% electrical sorting.

2 32 16

Auto soldering

(KHOI-010 SMP)

Transfer solder paste to

lead frame (Bottom)

Machine preparation Installing the tools on the

machine

Installation of solder

scrapper alignment

Select correct solder pin

box

Installation of solder pin

box alignment

Solder paster preparation Fill the solder paste into

the groove of solder track

Correct solder paste

storage condition
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Die touching Short/Hi-IR 8 Viscosity of solder paste abnormal due to not

meet storage condition

Check the temp. setting of refrigerator per shift, will

alarm if over specification.

2 a.100% visual check strip after auto-soldering.

b. Check solder weight per shift start and change pin box.

c. Check 1pcs solder paste on lead frame per 80pcs

d. Inspect 1pcs lead frame when shift start,  machine stop and restart, after PM.

e. Dice position measurement per shift start and change Dice loader.

f. 100% electrical sorting.

2 32 16

Die tilt Short/Hi-IR 8 Viscosity of solder paste abnormal due to not

meet storage condition

Check the temp. setting of refrigerator per shift, will

alarm if over specification.

2 a.100% visual check strip after auto-soldering.

b. Check 1pcs solder paste on lead frame per 80pcs

c. Check solder weight per shift start and change pin box.

d. Inspect 1pcs lead frame when shift start,  machine stop and restart, after PM.

e. Dice position measurement per shift start and change Dice loader.

f. Soldering height measurement per shift start, after PM, after change type and per 4 hours.

g. 100% electrical sorting.

2 32 16

Non-wetting Open 8 Solder powder oxided due to insufficient

solder paste return temp. time

Check solder paste lable before use by automation

system

1 a.100% visual check strip after auto-soldering.

b. Check solder weight per shift start and change pin box.

c. Check 1pcs solder paste on lead frame per 80pcs

d. Inspect 1pcs lead frame when shift start,  machine stop and restart, after PM.

e. Pull test per shift start, after PM, change pin box, and per Dice lot.

f. 100% electrical sorting.

2 16 8

Solder ball Short/Hi-IR 8 Solder powder oxided due to insufficient

solder paste return temp. time

Check solder paste lable before use by automation

system

1 a.100% visual check strip after auto-soldering.

b. Check solder weight per shift start and change pin box.

c. Check 1pcs solder paste on lead frame per 80pcs

d. Inspect 1pcs lead frame when shift start,  machine stop and restart, after PM.

e. 100% electrical sorting.

2 16 8

Dice

misalignment/

Dice out of pad

Short/Hi-IR 8 Solder volume shortage in the solder paste

tray

Machine auto alarm every 80pcs lead frame 4 a.100% visual check strip after auto-soldering.

b. Check solder weight per shift start and change pin box.

c. Check 1pcs lead frame of solder paste in solder tray per 80pcs

d. Inspect 1pcs lead frame when shift start,  machine stop and restart, after PM.

e. Dice position measurement per shift start and change Dice loader.

f. 100% electrical sorting.

2 64 32

Die touching Short/Hi-IR 8 Solder volume shortage in the solder paste

tray

Machine auto alarm every 80pcs lead frame 4 a.100% visual check strip after auto-soldering.

b. Check solder weight per shift start and change pin box.

c. Check 1pcs lead frame of solder paste in solder tray per 80pcs

d. Inspect 1pcs lead frame when shift start,  machine stop and restart, after PM.

e. Dice position measurement per shift start and change Dice loader.

f. 100% electrical sorting.

2 64 32

Die tilt Short/Hi-IR 8 Solder volume shortage in the solder paste

tray

Machine auto alarm every 80pcs lead frame 4 a.100% visual check strip after auto-soldering.

b. Check 1pcs solder paste on lead frame per 80pcs

c. Check solder weight per shift start and change pin box.

d. Inspect 1pcs lead frame when shift start,  machine stop and restart, after PM.

e. Dice position measurement per shift start and change Dice loader.

f. Soldering height measurement per shift start, after PM, after change type and per 4 hours.

g. 100% electrical sorting.

2 64 32

Solder ball Short/Hi-IR 8 Solder splash due to high scraper pressure Error proofing to fixed the screen, prevent solder

splash to die loading station

1 a.100% visual check strip after auto-soldering.

b. Check solder weight per shift start and change pin box.

c. Check 1pcs solder paste on lead frame per 80pcs

d. Inspect 1pcs lead frame when shift start,  machine stop and restart, after PM.

e. 100% electrical sorting.

2 16 8

Solder bridge Short 8 Solder splash due to high scraper pressure Error proofing to fixed the screen, prevent solder

splash to die loading station

1 a.100% visual check strip after auto-soldering.

b. Check solder weight per shift start and change pin box.

c. Check 1pcs solder paste on lead frame per 80pcs

d. Inspect 1pcs lead frame when shift start,  machine stop and restart, after PM.

e. 100% electrical sorting.

2 16 8

Solder ball Short/Hi-IR 8 Solder paste area/position abnormal due to

solder scrapper angle improper

Machine Auto alarm and stop 2 a.100% visual check strip after auto-soldering.

b. Check solder weight per shift start and change pin box.

c. Check 1pcs solder paste on lead frame per 80pcs

d. Inspect 1pcs lead frame when shift start,  machine stop and restart, after PM.

e. 100% electrical sorting.

2 32 16

Solder overhang Short/Hi-IR 8 Solder paste area/position abnormal due to

solder scrapper angle improper

Machine Auto alarm and stop 3 a.100% visual check strip after auto-soldering.

b. Check solder weight per shift start and change pin box.

c. Check 1pcs solder paste on lead frame per 80pcs

d. Inspect 1pcs lead frame when shift start,  machine stop and restart, after PM.

e. 100% electrical sorting.

2 48 24

Solder ball Short/Hi-IR 8 Extra particle/contamination in solder tray a.Protected transparent board cover the machine

b.Cleaning method from high press airs blow to

vacuum absorb

2 a.100% visual check strip after auto-soldering.

b. Check solder weight per shift start and change pin box.

c. Check 1pcs solder paste on lead frame per 80pcs

d. Inspect 1pcs lead frame when shift start,  machine stop and restart, after PM.

e. 100% electrical sorting.

2 32 16

Solder overhang Short/Hi-IR 8 Extra particle/contamination in solder tray a.Protected transparent board cover the machine

b.Cleaning method from high press airs blow to

vacuum absorb

2 a.100% visual check strip after auto-soldering.

b. Check solder weight per shift start and change pin box.

c. Check 1pcs solder paste on lead frame per 80pcs

d. Inspect 1pcs lead frame when shift start,  machine stop and restart, after PM.

e. 100% electrical sorting.

2 32 16

Dice

misalignment/

Dice out of pad

Short/Hi-IR 8 Extra particle/contamination in solder tray a.Protected transparent board cover the machine

b.Cleaning method from high press airs blow to

vacuum absorb

2 a.100% visual check strip after auto-soldering.

b. Check solder weight per shift start and change pin box.

c. Check 1pcs solder paste on lead frame per 80pcs

d. Inspect 1pcs lead frame when shift start,  machine stop and restart, after PM.

e. Dice position measurement per shift start and change Dice loader.

f. 100% electrical sorting.

2 32 16

Die touching Short/Hi-IR 8 Extra particle/contamination in solder tray a.Protected transparent board cover the machine

b.Cleaning method from high press airs blow to

vacuum absorb

2 a.100% visual check strip after auto-soldering.

b. Check solder weight per shift start and change pin box.

c. Check 1pcs solder paste on lead frame per 80pcs

d. Inspect 1pcs lead frame when shift start,  machine stop and restart, after PM.

e. Dice position measurement per shift start and change Dice loader.

f. 100% electrical sorting.

2 32 16

Die tilt Short/Hi-IR 8 Extra particle/contamination in solder tray a.Protected transparent board cover the machine

b.Cleaning method from high press airs blow to

vacuum absorb

2 a.100% visual check strip after auto-soldering.

b. Check 1pcs solder paste on lead frame per 80pcs

c.Check solder weight per shift start and change pin box.

d. Inspect 1pcs lead frame when shift start,  machine stop and restart, after PM.

e. Dice position measurement per shift start and change Dice loader.

f. Soldering height measurement per shift start, after PM, after change type and per 4 hours.

g. 100% electrical sorting.

2 32 16

Solder ball Short/Hi-IR 8 Solder pin bend/deformation a.Protection by pin box cover

b.Solder pin box routine maintenance

2 a. Check solder pin per shift start, after PM, change solder pin box, and downtime for more than

10minutes

b.100% visual check strip after auto-soldering.

c. Check solder weight per shift start and change pin box.

d. Check 1pcs solder paste on lead frame per 80pcs

e. Inspect 1pcs lead frame when shift start,  machine stop and restart, after PM.

f. 100% electrical sorting.

2 32 16

Auto soldering

(KHOI-010 SMP)

Transfer solder paste to

lead frame (Bottom)

Solder paster preparation Fill the solder paste into

the groove of solder track

Correct solder paste

storage condition

Correct solder paste

thawing time

Correct solder paste

volume in solder tray

Proper solder paste

scraper parameter

No extra particle /

contamination in solder

tray

Solder paste pick &

place

Pick & Place solder

paste to Lead frame

Place solder paste to

lead frame，ensure

correct solder paste area

and solder paste position
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Non-wetting Open 8 Solder pin bend/deformation a.Protection by pin box cover

b.Solder pin box routine maintenance

2 a. Check solder pin per shift start, after PM, change solder pin box, and downtime for more than

10minutes

b.100% visual check strip after auto-soldering.

c. Check solder weight per shift start and change pin box.

d. Check 1pcs solder paste on lead frame per 80pcs

e. Inspect 1pcs lead frame when shift start,  machine stop and restart, after PM.

f. Pull test per shift start, after PM, change pin box, and per Dice lot.

g. 100% electrical sorting.

2 32 16

Solder overhang Short/Hi-IR 8 Solder pin bend/deformation a.Protection by pin box cover

b.Solder pin box routine maintenance

2 a. Check solder pin per shift start, after PM, change solder pin box, and downtime for more than

10minutes

b.100% visual check strip after auto-soldering.

c. Check solder weight per shift start and change pin box.

d. Check 1pcs solder paste on lead frame per 80pcs

e. Inspect 1pcs lead frame when shift start,  machine stop and restart, after PM.

f. 100% electrical sorting.

2 32 16

Dice

misalignment/

Dice out of pad

Short/Hi-IR 8 Solder pin bend/deformation a.Protection by pin box cover

b.Solder pin box routine maintenance

2 a. Check solder pin per shift start, after PM, change solder pin box, and downtime for more than

10minutes

b.100% visual check strip after auto-soldering.

c. Check solder weight per shift start and change pin box.

d. Check 1pcs solder paste on lead frame per 80pcs

e. Inspect 1pcs lead frame when shift start,  machine stop and restart, after PM.

f. Dice position measurement per shift start and change Dice loader.

g. 100% electrical sorting.

2 32 16

Die touching Short/Hi-IR 8 Solder pin bend/deformation a.Protection by pin box cover

b.Solder pin box routine maintenance

2 a. Check solder pin per shift start, after PM, change solder pin box, and downtime for more than

10minutes

b.100% visual check strip after auto-soldering.

c. Check solder weight per shift start and change pin box.

d. Check 1pcs solder paste on lead frame per 80pcs

e. Inspect 1pcs lead frame when shift start,  machine stop and restart, after PM.

f. Dice position measurement per shift start and change Dice loader.

g. 100% electrical sorting.

2 32 16

Die tilt Short/Hi-IR 8 Solder pin bend/deformation a.Protection by pin box cover

b.Solder pin box routine maintenance

2 a.100% visual check strip after auto-soldering.

b. Check 1pcs solder paste on lead frame per 80pcs

c.Check solder weight per shift start and change pin box.

d. Inspect 1pcs lead frame when shift start,  machine stop and restart, after PM.

e. Dice position measurement per shift start and change Dice loader.

f. Soldering height measurement per shift start, after PM, after change type and per 4 hours.

g. 100% electrical sorting.

2 32 16

Dice

misalignment/

Dice out of pad

Short/Hi-IR 8 Solder pin block Error proofing, push plate design, auto alarm by

sensor

1 a. Check solder pin per shift start, after PM, change solder pin box, and downtime for more than

10minutes

b.100% visual check strip after auto-soldering.

c. Check solder weight per shift start and change pin box.

d. Check 1pcs solder paste on lead frame per 80pcs

e. Inspect 1pcs lead frame when shift start,  machine stop and restart, after PM.

f. Dice position measurement per shift start and change Dice loader.

g. 100% electrical sorting.

2 16 8

Die touching Short/Hi-IR 8 Solder pin block Error proofing, push plate design, auto alarm by

sensor

1 a. Check solder pin per shift start, after PM, change solder pin box, and downtime for more than

10minutes

b.100% visual check strip after auto-soldering.

c. Check solder weight per shift start and change pin box.

d. Check 1pcs solder paste on lead frame per 80pcs

e. Inspect 1pcs lead frame when shift start,  machine stop and restart, after PM.

f. Dice position measurement per shift start and change Dice loader.

g. 100% electrical sorting.

2 16 8

Die tilt Short/Hi-IR 8 Solder pin block Error proofing, push plate design, auto alarm by

sensor

1 a.100% visual check strip after auto-soldering.

b. Check 1pcs solder paste on lead frame per 80pcs

c. Check solder weight per shift start and change pin box.

d. Inspect 1pcs lead frame when shift start,  machine stop and restart, after PM.

e. Dice position measurement per shift start and change Dice loader.

f. Soldering height measurement per shift start, after PM, after change type and per 4 hours.

g. 100% electrical sorting.

8 64 8

Die missing Open 8 Solder pin block Error proofing, push plate design, auto alarm by

sensor

1 a. Check solder pin per shift start, after PM, change solder pin box, and downtime for more than

10minutes

b.100% visual check strip after auto-soldering.

c. Check solder weight per shift start and change pin box.

d. Check 1pcs solder paste on lead frame per 80pcs

e. Inspect 1pcs lead frame when shift start,  machine stop and restart, after PM.

f.  Soldering height measurement per shift start, after PM, after change type and per 4 hours.

g. 100% electrical sorting.

2 16 8

Dice

misalignment/

Dice out of pad

Short/Hi-IR 8 The lead frame supporting plate tilt in solder

station

Check the lead frame supporting plate per PM 2 a.100% visual check strip after auto-soldering.

b. Check solder weight per shift start and change pin box.

c. Check 1pcs solder paste on lead frame per 80pcs

d. Inspect 1pcs lead frame when shift start,  machine stop and restart, after PM.

e. Dice position measurement per shift start and change Dice loader.

f. 100% electrical sorting.

2 32 16

Die touching Short/Hi-IR 8 The lead frame supporting plate tilt in solder

station

Check the lead frame supporting plate per PM 2 a.100% visual check strip after auto-soldering.

b. Check solder weight per shift start and change pin box.

c. Check 1pcs solder paste on lead frame per 80pcs

d. Inspect 1pcs lead frame when shift start,  machine stop and restart, after PM.

e. Dice position measurement per shift start and change Dice loader.

f. 100% electrical sorting.

2 32 16

Die tilt Short/Hi-IR 8 The lead frame supporting plate tilt in solder

station

Check the lead frame supporting plate per PM 2 a.100% visual check strip after auto-soldering.

b. Check 1pcs solder paste on lead frame per 80pcs

c. Check solder weight per shift start and change pin box.

d. Inspect 1pcs lead frame when shift start,  machine stop and restart, after PM.

e. Dice position measurement per shift start and change Dice loader.

f. Soldering height measurement per shift start, after PM, after change type and per 4 hours.

g. 100% electrical sorting.

2 32 16

Die missing Open 8 Emergency button was abnormal press down

cause no solder

added buttom cover to avoid abnormal push as

error proofing action

1 a.100% visual check strip after auto-soldering.

b. Check solder weight per shift start and change pin box.

c. Check 1pcs solder paste on lead frame per 80pcs

d. Inspect 1pcs lead frame when shift start,  machine stop and restart, after PM.

e.  Soldering height measurement per shift start, after PM, after change type and per 4 hours.

f. 100% electrical sorting.

2 16 8

Auto soldering

(KHOI-010 SMP)

Transfer solder paste to

lead frame (Bottom)

Solder paste pick &

place

Pick & Place solder

paste to Lead frame

Place solder paste to

lead frame，ensure

correct solder paste area

and solder paste position
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Reverse die Open/DVF 8 Select wrong program Check the recipe per shift start, after PM or change

dice loader.

2 a. Inspect 1pcs lead frame when shift start,  machine stop and restart, after PM and per 20pcs.

b. 100% electrical sorting.

4 64 16

Die missing Open 8 Select wrong program Check the recipe per shift start, after PM 2 a. Inspect 1pcs lead frame when shift start,  machine stop and restart, after PM and per 20pcs.

b.  Soldering height measurement per shift start, after PM, after change type and per 4 hours.

c. 100% electrical sorting.

4 64 16

Double die Open/Short 8 Select wrong program Check the recipe per shift start, after PM or change

dice loader.

2 a. Inspect 1pcs lead frame when shift start,  machine stop and restart, after PM and per 20pcs.

b.  Soldering height measurement per shift start, after PM, after change type and per 4 hours.

c. 100% electrical sorting.

4 64 16

Die crack Short 8 Select wrong program Check the recipe per shift start, after PM 2 a. Inspect 1pcs lead frame when shift start,  machine stop and restart, after PM and per 20pcs.

b. 100% electrical sorting.

4 64 16

Reverse die Open/DVF 8 Select wrong loader Check dice loader  per shift start, after PM and

change dice loader.

2 a. Inspect 1pcs lead frame when shift start,  machine stop and restart, after PM and per 20pcs.

b. 100% electrical sorting.

4 64 16

Dice

misalignment/

Dice out of pad

Short/Hi-IR 8 Select wrong loader Check dice loader  per shift start, after PM and

change dice loader.

2 a. Inspect 1pcs lead frame when shift start,  machine stop and restart, after PM and per 20pcs.

b. Dice position measurement per shift start and change Dice loader.

c. Inspect the dice position per shift start, change shake loader and after re-installing the nozzle

box

d. 100% electrical sorting.

4 64 16

Die touching Short/Hi-IR 8 Select wrong loader Check dice loader  per shift start, after PM and

change dice loader.

2 a. Inspect 1pcs lead frame when shift start,  machine stop and restart, after PM and per 20pcs.

b. Dice position measurement per shift start and change Dice loader.

c. Inspect the dice position per shift start, change shake loader and after re-installing the nozzle

box

d. 100% electrical sorting.

4 64 16

Die missing Open 8 Select wrong loader Check dice loader  per shift start, after PM and

change dice loader.

2 a. Inspect 1pcs lead frame when shift start,  machine stop and restart, after PM and per 20pcs.

b.  Soldering height measurement per shift start, after PM, after change type and per 4 hours.

c. 100% electrical sorting.

4 64 16

Double die Open/Short 8 Select wrong loader Check dice loader  per shift start, after PM and

change dice loader.

2 a. Inspect 1pcs lead frame when shift start,  machine stop and restart, after PM and per 20pcs.

b.  Soldering height measurement per shift start, after PM, after change type and per 4 hours.

c. 100% electrical sorting.

4 64 16

Die crack Short 8 Select wrong loader Check dice loader  per shift start, after PM and

change dice loader.

2 a. Inspect 1pcs lead frame when shift start,  machine stop and restart, after PM and per 20pcs.

b. 100% electrical sorting.

4 64 16

Dice

misalignment/

Dice out of pad

Short/Hi-IR 8 Die loader installation misalignment Error proofing with location pin to fix die loader

position

1 a. Inspect 1pcs lead frame when shift start,  machine stop and restart, after PM and per 20pcs.

b. Dice position measurement per shift start and change Dice loader.

c. Inspect the dice position per shift start, change shake loader and after re-installing the nozzle

box

d. 100% electrical sorting.

4 32 8

Die touching Short/Hi-IR 8 Die loader installation misalignment Error proofing with location pin to fix die loader

position

1 a. Inspect 1pcs lead frame when shift start,  machine stop and restart, after PM and per 20pcs.

b. Dice position measurement per shift start and change Dice loader.

c. Inspect the dice position per shift start, change shake loader and after re-installing the nozzle

box

d. 100% electrical sorting.

4 32 8

Dice

misalignment/

Dice out of pad

Short/Hi-IR 8 Select wrong nozzle box Check marker, cleaning status and whether worn

out or deform of nozzle box per shift start, after PM

and  re-installing nozzle box

2 a. Inspect 1pcs lead frame when shift start,  machine stop and restart, after PM and per 20pcs.

b. Dice position measurement per shift start and change Dice loader.

c. Inspect the dice position per shift start, change shake loader and after re-installing the nozzle

box

d. 100% electrical sorting.

4 64 16

Die touching Short/Hi-IR 8 Select wrong nozzle box Check marker, cleaning status and whether worn

out or deform of nozzle box per shift start, after PM

and  re-installing nozzle box

2 a. Inspect 1pcs lead frame when shift start,  machine stop and restart, after PM and per 20pcs.

b. Dice position measurement per shift start and change Dice loader.

c. Inspect the dice position per shift start, change shake loader and after re-installing the nozzle

box

d. 100% electrical sorting.

4 64 16

Die crack Short/Hi-IR 8 Select wrong nozzle box Check marker, cleaning status and whether worn

out or deform of nozzle box per shift start, after PM

and  re-installing nozzle box

2 a. Inspect 1pcs lead frame when shift start,  machine stop and restart, after PM and per 20pcs.

b. 100% electrical sorting.

4 64 16

Dice

misalignment/

Dice out of pad

Short/Hi-IR 8 Nozzle box installation misalignment 1.Error proofing for Elec-magnetic nozzle box

structure

2.Upgrade the guide frame to avoid nozzle box

install misalignment.

1 a. Inspect 1pcs lead frame when shift start,  machine stop and restart, after PM and per 20pcs.

b. Dice position measurement per shift start and change Dice loader.

c. Inspect the dice position per shift start, change shake loader and after re-installing the nozzle

box

d. 100% electrical sorting.

4 32 8

Die touching Short/Hi-IR 8 Nozzle box installation misalignment 1.Error proofing for Elec-magnetic nozzle box

structure

2.Upgrade the guide frame to avoid nozzle box

install misalignment.

1 a. Inspect 1pcs lead frame when shift start,  machine stop and restart, after PM and per 20pcs.

b. Dice position measurement per shift start and change Dice loader.

c. Inspect the dice position per shift start, change shake loader and after re-installing the nozzle

box

d. 100% electrical sorting.

4 32 8

Non-wetting Open 8 Use over-shelf life dice Check dice information before use by automation

system

1 a. Inspect 1pcs lead frame when shift start,  machine stop and restart, after PM and per 20pcs.

b. Pull test per shift start, after PM, change pin box, and per Dice lot.

c. 100% electrical sorting.

4 32 8

Solder ball Short/Hi-IR 8 Use over-shelf life dice Check dice information before use by automation

system

1 a.100% visual check strip after auto-soldering.

b. Check solder weight per shift start and change pin box.

c.Check 1pcs solder paste on lead frame per 80pcs

d. Inspect 1pcs lead frame when shift start,  machine stop and restart, after PM.

e. 100% electrical sorting.

2 16 8

Correct dice type Die mix type VF/VR/IR 8 Wrong type Check dice information before use by automation

system

1 a. Inspect 1pcs lead frame when shift start,  machine stop and restart, after PM and per 20pcs.

b. 100% electrical sorting.

4 32 8

Dice

misalignment/

Dice out of pad

Short/Hi-IR 8 Dice quantity shortage in Dice loader Check the dice quantity 2 a. Inspect 1pcs lead frame when shift start,  machine stop and restart, after PM and per 20pcs.

b. Dice position measurement per shift start and change Dice loader.

c. Inspect the dice position per shift start, change shake loader and after re-installing the nozzle

box

d. 100% electrical sorting.

4 64 16

Die touching Short/Hi-IR 8 Dice quantity shortage in Dice loader Check the dice quantity 2 a. Inspect 1pcs lead frame when shift start,  machine stop and restart, after PM and per 20pcs.

b. Dice position measurement per shift start and change Dice loader.

c. Inspect the dice position per shift start, change shake loader and after re-installing the nozzle

box

d. 100% electrical sorting.

4 64 16

Installation of dice loader

alignment

Auto soldering

(KHOI-010 SMP)

Transfer Dice to lead

frame

Machine preparation Select recipe and

installing the tools on the

machine

Correct recipe loading

Select correct loader

Select correct nozzle box

Dice preparation Fill the dice into the

cavity of shake loader

Dice shelf life within

spec.

Suitable dice quantity in

shake loader

Installation of nozzle box

alignment
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Die missing Open 8 Dice quantity shortage in Dice loader Check the dice quantity 2 a. Inspect 1pcs lead frame when shift start,  machine stop and restart, after PM and per 20pcs.

b.  Soldering height measurement per shift start, after PM, after change type and per 4 hours.

c. 100% electrical sorting.

4 64 16

Die chip out Short/Hi-IR 8 Tweezer damage dice when manually

supplement die if not load into cavity

Use plastic tweezer to prevent damage dice edge

or corner

2 a. Inspect 1pcs lead frame when shift start,  machine stop and restart, after PM and per 20pcs.

b. 100% electrical sorting.

4 64 16

Die crack Short/Hi-IR 8 Tweezer damage dice when manually

supplement die if not load into cavity

Use plastic tweezer to prevent damage dice edge

or corner

2 a. Inspect 1pcs lead frame when shift start,  machine stop and restart, after PM and per 20pcs.

b. 100% electrical sorting.

4 64 16

Dice

misalignment/

Dice out of pad

Short/Hi-IR 8 Nozzle damage/worn out Check nozzle marker and status per shift start, after

PM, change nozzle

2 a. Inspect 1pcs lead frame when shift start,  machine stop and restart, after PM and per 20pcs.

b. Dice position measurement per shift start and change Dice loader.

c. Inspect the dice position per shift start, change shake loader and after re-installing the nozzle

box

d. 100% electrical sorting.

4 64 16

Die touching Short/Hi-IR 8 Nozzle damage/worn out Check nozzle marker and status per shift start, after

PM, change nozzle

2 a. Inspect 1pcs lead frame when shift start,  machine stop and restart, after PM and per 20pcs.

b. Dice position measurement per shift start and change Dice loader.

c. Inspect the dice position per shift start, change shake loader and after re-installing the nozzle

box

d. 100% electrical sorting.

4 64 16

Die missing Open 8 Nozzle damage/worn out Check nozzle marker and status per shift start, after

PM, change nozzle

2 a. Inspect 1pcs lead frame when shift start,  machine stop and restart, after PM and per 20pcs.

b.  Soldering height measurement per shift start, after PM, after change type and per 4 hours.

c. 100% electrical sorting.

4 64 16

Die missing Open 8 Dice loader cavity damaged Check loader marker and status per shift start, after

PM, change dice loader

2 a. Inspect 1pcs lead frame when shift start,  machine stop and restart, after PM and per 20pcs.

b.  Soldering height measurement per shift start, after PM, after change type and per 4 hours.

c. 100% electrical sorting.

4 64 16

Dice

misalignment/

Dice out of pad

Short/Hi-IR 8 Accumulation residue on bottom of the guide

frame touched the Dice.

Cleaing the guide frame per 4hours. 2 a. Inspect 1pcs lead frame when shift start,  machine stop and restart, after PM and per 20pcs.

b. Dice position measurement per shift start and change Dice loader.

c. Inspect the dice position per shift start, change shake loader and after re-installing the nozzle

box

d. 100% electrical sorting.

4 64 16

Die touching Short/Hi-IR/Hi-DVF 8 Accumulation residue on bottom of the guide

frame touched the Dice.

Cleaing the guide frame per 4hours. 2 a. Inspect 1pcs lead frame when shift start,  machine stop and restart, after PM and per 20pcs.

b. Dice position measurement per shift start and change Dice loader.

c. Inspect the dice position per shift start, change shake loader and after re-installing the nozzle

box

d. 100% electrical sorting.

4 64 16

Die missing Open 8 Accumulation residue on bottom of the guide

frame touched the Dice.

Cleaing the guide frame per 4hours. 2 a. Inspect 1pcs lead frame when shift start,  machine stop and restart, after PM and per 20pcs.

b. Dice position measurement per shift start and change Dice loader.

c. 100% electrical sorting.

4 64 16

Solder ball Short/Hi-IR 8 Accumulation residue on bottom of the guide

frame touched the Dice.

Cleaing the guide frame per 4hours. 2 a. Inspect 1pcs lead frame when shift start,  machine stop and restart, after PM and per 20pcs.

b. Dice position measurement per shift start and change Dice loader.

c. Inspect the dice position per shift start, change shake loader and after re-installing the nozzle

box

d. 100% electrical sorting.

4 64 16

Solder bridge Short/Hi-IR 8 Accumulation residue on bottom of the guide

frame touched the Dice.

Cleaing the guide frame per 4hours. 2 a. Inspect 1pcs lead frame when shift start,  machine stop and restart, after PM and per 20pcs.

b. Dice position measurement per shift start and change Dice loader.

c. Inspect the dice position per shift start, change shake loader and after re-installing the nozzle

box

d. 100% electrical sorting.

4 64 16

Solder overhang Short/Hi-IR 8 Accumulation residue on bottom of the guide

frame touched the Dice.

Cleaing the guide frame per 4hours. 2 a. Inspect 1pcs lead frame when shift start,  machine stop and restart, after PM and per 20pcs.

b. Dice position measurement per shift start and change Dice loader.

c. 100% electrical sorting.

4 64 16

Dice

misalignment/

Dice out of pad

Short/Hi-IR 8 Nozzle dirty or blocked Check nozzle box per shift start, after PM, change

nozzle box

2 a. Inspect 1pcs lead frame when shift start,  machine stop and restart, after PM and per 20pcs.

b. Dice position measurement per shift start and change Dice loader.

c. Inspect the dice position per shift start, change shake loader and after re-installing the nozzle

box

d. 100% electrical sorting.

4 64 16

Die touching Short/Hi-IR 8 Nozzle dirty or blocked Check nozzle box per shift start, after PM, change

nozzle box

2 a. Inspect 1pcs lead frame when shift start,  machine stop and restart, after PM and per 20pcs.

b. Dice position measurement per shift start and change Dice loader.

c. Inspect the dice position per shift start, change shake loader and after re-installing the nozzle

box

d. 100% electrical sorting.

4 64 16

Die missing Open 8 Nozzle dirty or blocked Check nozzle box per shift start, after PM, change

nozzle box

2 a. Inspect 1pcs lead frame when shift start,  machine stop and restart, after PM and per 20pcs.

b.  Soldering height measurement per shift start, after PM, after change type and per 4 hours.

c. 100% electrical sorting.

4 64 16

Dice

misalignment/

Dice out of pad

Short/Hi-IR 8 The track and guide frame dirty in Dice station Cleaning per 4Hours 2 a. Inspect 1pcs lead frame when shift start,  machine stop and restart, after PM and per 20pcs.

b. Dice position measurement per shift start and change Dice loader.

c. Inspect the dice position per shift start, change shake loader and after re-installing the nozzle

box

d. 100% electrical sorting.

4 64 16

Die touching Short/Hi-IR 8 The track and guide frame dirty in Dice station Cleaning per 4Hours 2 a. Inspect 1pcs lead frame when shift start,  machine stop and restart, after PM and per 20pcs.

b. Dice position measurement per shift start and change Dice loader.

c. Inspect the dice position per shift start, change shake loader and after re-installing the nozzle

box

d. 100% electrical sorting.

4 64 16

Dice

misalignment/

Dice out of pad

Short/Hi-IR 8 Lead frame supporting plate tilt in Dice station Check in PM 2 a. Inspect 1pcs lead frame when shift start,  machine stop and restart, after PM and per 20pcs.

b. Dice position measurement per shift start and change Dice loader.

c. Inspect the dice position per shift start, change shake loader and after re-installing the nozzle

box

d. 100% electrical sorting.

4 64 16

Die touching Short/Hi-IR 8 Lead frame supporting plate tilt in Dice station Check in PM 2 a. Inspect 1pcs lead frame when shift start,  machine stop and restart, after PM and per 20pcs.

b. Dice position measurement per shift start and change Dice loader.

c. Inspect the dice position per shift start, change shake loader and after re-installing the nozzle

box

d. 100% electrical sorting.

4 64 16

Pre-heating Pre heating Dice adhersion to bottom

lead frame

Correct temperature and

achieve adhersion

Die misalignment/

Die on hook

Short/Hi-IR 8 Low preheating temperature a.Temperature controller, over limit auto alarm

b.Shift start measure temperature

2 a. Inspect 1pcs lead frame when shift start,  machine stop and restart, after PM and per 20pcs.

b. Dice position measurement per shift start and change Dice loader.

c. 100% electrical sorting.

4 64 16

Auto soldering

(KHOI-010 SMP)

Transfer Dice to lead

frame

Dice preparation Fill the dice into the

cavity of shake loader

Suitable dice quantity in

shake loader

Ensure loading yield over

criterion

Dice pick & place Dice Pick & Place on

lead frame

Place dice to correct

position on LF
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Dice

misalignment/

Dice out of pad

Short/Hi-IR 8 Install dirty pin box a. Check pin box after cleaning.

b. Check pin box per shift start, after PM, change

solder pin box, and downtime for more than

10minutes

2 a. Inspect 1pcs lead frame when shift start,  machine stop and restart, after PM and per 20pcs.

b. Dice position measurement per shift start and change Dice loader.

c. 100% electrical sorting.

4 64 16

Die touching Short/Hi-IR 8 Install dirty pin box a. Check pin box after cleaning.

b. Check pin box per shift start, after PM, change

solder pin box, and downtime for more than

10minutes

2 a. Inspect 1pcs lead frame when shift start,  machine stop and restart, after PM and per 20pcs.

b. Dice position measurement per shift start and change Dice loader.

c. 100% electrical sorting.

4 64 16

Dice

misalignment/

Dice out of pad

Short/Hi-IR 8 Flux  tray installation misalignment Error proofing, location groove on the tray for

alignment when install

1 a.Check 1pcs lead frame of flux  on lead frame per 80pcs

b. Inspect 1pcs lead frame when shift start,  machine stop and restart, after PM and per 20pcs.

c. Dice position measurement per shift start and change Dice loader.

d. 100% electrical sorting.

4 32 8

Die touching Short/Hi-IR 8 Flux  tray installation misalignment Error proofing, location groove on the tray for

alignment when install

1 a.Check 1pcs lead frame of flux  on lead frame per 80pcs

b. Inspect 1pcs lead frame when shift start,  machine stop and restart, after PM and per 20pcs.

c. Dice position measurement per shift start and change Dice loader.

d. 100% electrical sorting.

4 32 8

Non-wetting Open 8 Flux  tray installation misalignment Error proofing, location groove on the tray for

alignment when install

1 a.Check 1pcs lead frame of flux  on lead frame per 80pcs

b. Inspect 1pcs lead frame when shift start,  machine stop and restart, after PM and per 20pcs.

c. Dice position measurement per shift start and change Dice loader.

d. Pull test per shift start, after PM, change pin box, and per Dice lot.

e. 100% electrical sorting.

4 32 8

Dice

misalignment/

Dice out of pad

Short/Hi-IR 8 Flux  scrapper installation misalignment Error proofing of location hole 1 a.Check 1pcs lead frame of flux  on lead frame per 80pcs

b. Inspect 1pcs lead frame when shift start,  machine stop and restart, after PM and per 20pcs.

c. Dice position measurement per shift start and change Dice loader.

d. 100% electrical sorting.

4 32 8

Die touching Short/Hi-IR 8 Flux  scrapper installation misalignment Error proofing of location hole 1 a.Check 1pcs lead frame of flux  on lead frame per 80pcs

b. Inspect 1pcs lead frame when shift start,  machine stop and restart, after PM and per 20pcs.

c. Dice position measurement per shift start and change Dice loader.

d. 100% electrical sorting.

4 32 8

Non-wetting Open 8 Flux  scrapper installation misalignment Error proofing of location hole 1 a.Check 1pcs lead frame of flux  on lead frame per 80pcs

b. Inspect 1pcs lead frame when shift start,  machine stop and restart, after PM and per 20pcs.

c. Dice position measurement per shift start and change Dice loader.

d. Pull test per shift start, after PM, change pin box, and per Dice lot.

e. 100% electrical sorting.

4 32 8

Select correct pin box Non-wetting Open 8 Wrong pin box (small diameter pin) Check pin box number before use by automation

system

1 a.Check 1pcs lead frame of flux  on lead frame per 80pcs

b. Inspect 1pcs lead frame when shift start,  machine stop and restart, after PM and per 20pcs.

c. Dice position measurement per shift start and change Dice loader.

d. Pull test per shift start, after PM, change pin box, and per Dice lot.

e. 100% electrical sorting.

4 32 8

Dice

misalignment/

Dice out of pad

Short/Hi-IR 8 Flux pin move dice when install /unstall pin

box

Clean the track before intall/unstall the pin box 4 a. Scrap related sub assembly which under the pin box when installed/unload the pin box.

b.Check 1pcs lead frame of flux  on lead frame per 80pcs

c. Inspect 1pcs lead frame when shift start,  machine stop and restart, after PM and per 20pcs.

d. Dice position measurement per shift start and change Dice loader.

e. 100% electrical sorting.

2 64 32

Die touching Short/Hi-IR 8 Flux pin move dice when install /unstall pin

box

Clean the track before intall/unstall the pin box 4 a. Scrap related sub assembly which under the pin box when installed/unload the pin box.

b.Check 1pcs lead frame of flux  on lead frame per 80pcs

c. Inspect 1pcs lead frame when shift start,  machine stop and restart, after PM and per 20pcs.

d. Dice position measurement per shift start and change Dice loader.

e. 100% electrical sorting.

2 64 32

Dice

misalignment/

Dice out of pad

Short/Hi-IR 8 Flux area/position abnormal due to flux pin box

install misalignment

1.Error proofing for Elec-magnetic pin box structure

2.Upgrade the guide frame to avoid pin box install

misalignment.

1 a.Check 1pcs lead frame of flux  on lead frame per 80pcs

b. Inspect 1pcs lead frame when shift start,  machine stop and restart, after PM and per 20pcs.

c. Dice position measurement per shift start and change Dice loader.

d. 100% electrical sorting.

4 32 8

Die touching Short/Hi-IR 8 Flux area/position abnormal due to flux pin box

install misalignment

1.Error proofing for Elec-magnetic pin box structure

2.Upgrade the guide frame to avoid pin box install

misalignment.

1 a.Check 1pcs lead frame of flux  on lead frame per 80pcs

b. Inspect 1pcs lead frame when shift start,  machine stop and restart, after PM and per 20pcs.

c. Dice position measurement per shift start and change Dice loader.

d. 100% electrical sorting.

4 32 8

Non-wetting Open 8 Flux area/position abnormal due to flux pin box

install misalignment

1.Error proofing for Elec-magnetic pin box structure

2.Upgrade the guide frame to avoid pin box install

misalignment.

1 a.Check 1pcs lead frame of flux  on lead frame per 80pcs

b. Inspect 1pcs lead frame when shift start,  machine stop and restart, after PM and per 20pcs.

c. Dice position measurement per shift start and change Dice loader.

d. Pull test per shift start, after PM, change pin box, and per Dice lot.

e. 100% electrical sorting.

4 32 8

Flux shelf life within

spec.

Non-wetting Open 8 Use over-shelf life flux Check flux information before use by automation

system

1 a.Check 1pcs lead frame of flux  on lead frame per 80pcs

b. Inspect 1pcs lead frame when shift start,  machine stop and restart, after PM and per 20pcs.

c. Dice position measurement per shift start and change Dice loader.

d. Pull test per shift start, after PM, change pin box, and per Dice lot.

e. 100% electrical sorting.

4 32 8

Suitable flux  volume in

flux tray

Non-wetting Open 8 Flux  volume shortage in the tray Machine auto alarm every 80pcs lead frame 2 a.Check 1pcs lead frame of flux  on lead frame per 80pcs

b. Inspect 1pcs lead frame when shift start,  machine stop and restart, after PM and per 20pcs.

c. Dice position measurement per shift start and change Dice loader.

d. Pull test per shift start, after PM, change pin box, and per Dice lot.

e. 100% electrical sorting.

4 64 16

Uniform flux  mixing Non-wetting Open 8 Extra particle/contamination in flux  tray a.Protected transparent board cover the machine

b.Optimize the cleaning method from high press

airs blow to vacuum absorb

2 a.Check 1pcs lead frame of flux  on lead frame per 80pcs

b. Inspect 1pcs lead frame when shift start,  machine stop and restart, after PM and per 20pcs.

c. Dice position measurement per shift start and change Dice loader.

d. Pull test per shift start, after PM, change pin box, and per Dice lot.

e. 100% electrical sorting.

4 64 16

Pick up proper flux

volume on solder pin

Non-wetting Open 8 Flux pin block Error proofing, push plate design. 1 a.Check 1pcs lead frame of flux  on lead frame per 80pcs

b. Inspect 1pcs lead frame when shift start,  machine stop and restart, after PM and per 20pcs.

c. Dice position measurement per shift start and change Dice loader.

d. Pull test per shift start, after PM, change pin box, and per Dice lot.

e. 100% electrical sorting.

4 32 8

Non-wetting Open 8 Lead frame supporting plate tilt in flux

station

Check it in PM 2 a.Check 1pcs lead frame of flux  on lead frame per 80pcs

b. Inspect 1pcs lead frame when shift start,  machine stop and restart, after PM and per 20pcs.

c. Dice position measurement per shift start and change Dice loader.

d. Pull test per shift start, after PM, change pin box, and per Dice lot.

e. 100% electrical sorting.

4 64 16

Dice

misalignment/

Dice out of pad

Short/Hi-IR 8 Flux pin head deformation a.Protection by pin box cover

b.Pin box shift start check, after change pin box or

cleaning.

2 a.Check 1pcs lead frame of flux  on lead frame per 80pcs

b. Inspect 1pcs lead frame when shift start,  machine stop and restart, after PM and per 20pcs.

c. Dice position measurement per shift start and change Dice loader.

d.100% electrical sorting.

4 64 16

Auto soldering

(KHOI-010 SMP)

Transfer Flux  to lead

frame

Machine preparation Cleaning tools and

installing them on

machine

Installation of flux tray

alignment

Installation of pin box

alignment

Flux preparation Fill the flux  into the

groove of track

Flux  pick & place Pick & Place Flux   to

Lead frame

Place flux  to correct

position of Lead frame

Clean up flux residue on

flux pin completely



Vishay General Semiconductor

                                       

POTENTIAL FAILURE MODE AND EFFECTS ANALYSIS  ( PROCESS FMEA )
Prepared by:

FMEA Number: KHFMEA-077 Customer Part Number: Date (Rev.):04/20/23

Product: SMP Date (Orig.): 2021/11/8 FMEA Rev.:6

Project#: SMP Core Team: Frank Lin(PD), Tom Liu(PE), Kent Chen(PE),  Larry Shen(MFG), Charles.Cheng(QA), YC Chen(EE), Amber Chang(PE), Will Tseng(PE) ECN # :23-9089

Current Process Action Results
Process Sub Micro Potential Potential Potential Current Current R. S Recommended Responsibility R. S

 Step Process Operation Function Requirements Failure Effect(s) of Cause(s)/ Process Process P. * Action(s) & Target Actions Taken P. *
(OI/PI/OP#) Mode Failure Mechanism(s) Controls Controls N. O Completion Date Completion Date N. O

of Failure Prevention Detection D
e

te
c

ti
o

n

S
e

v
e

ri
ty

C
la

s
s

ii
c

a
ti

o
n

O
c

c
u

rr
e

n
c

e

D
e

te
c

ti
o

n

S
e

v
e

ri
ty

O
c

c
u

rr
e

n
c

e

Die touching Short/Hi-IR 8 Flux pin head deformation a.Protection by pin box cover

b.Pin box shift start check, after change pin box or

cleaning.

2 a.Check 1pcs lead frame of flux  on lead frame per 80pcs

b. Inspect 1pcs lead frame when shift start,  machine stop and restart, after PM and per 20pcs.

c. Dice position measurement per shift start and change Dice loader.

d.100% electrical sorting.

4 64 16

Dice

misalignment/

Dice out of pad

Short/Hi-IR 8 Flux  pin bend/deform a.Protection by pin box cover

b.Pin box shift start check, after change pin box or

cleaning.

2 a.Check 1pcs lead frame of flux  on lead frame per 80pcs

b. Inspect 1pcs lead frame when shift start,  machine stop and restart, after PM and per 20pcs.

c. Dice position measurement per shift start and change Dice loader.

d. 100% electrical sorting.

4 64 16

Dice

misalignment/

Dice out of pad

Short/Hi-IR 8 Accumulation residue on bottom of the guide

frame touched the dice surface,trigger die

misalignment.

Cleaing the guide frame per 4hours. 2 a.Check 1pcs lead frame of flux  on lead frame per 80pcs

b. Inspect 1pcs lead frame when shift start,  machine stop and restart, after PM and per 20pcs.

c. Dice position measurement per shift start and change Dice loader.

d. 100% electrical sorting.

4 64 16

Solder ball Short/Hi-IR 8 Accumulation residue on bottom of the guide

frame touched the dice surface,trigger die

misalignment.

Cleaing the guide frame per 4hours. 2 a.Check 1pcs lead frame of flux  on lead frame per 80pcs

b. Inspect 1pcs lead frame when shift start,  machine stop and restart, after PM and per 20pcs.

c. Dice position measurement per shift start and change Dice loader.

d. 100% electrical sorting.

4 64 16

Solder bridge Short/Hi-IR 8 Accumulation residue on bottom of the guide

frame touched the dice surface,trigger die

misalignment.

Cleaing the guide frame per 4hours. 2 a.Check 1pcs lead frame of flux  on lead frame per 80pcs

b. Inspect 1pcs lead frame when shift start,  machine stop and restart, after PM and per 20pcs.

c. Dice position measurement per shift start and change Dice loader.

d. 100% electrical sorting.

4 64 16

Solder overhang Short/Hi-IR 8 Accumulation residue on bottom of the guide

frame touched the dice surface,trigger die

misalignment.

Cleaing the guide frame per 4hours. 2 a.Check 1pcs lead frame of flux  on lead frame per 80pcs

b. Inspect 1pcs lead frame when shift start,  machine stop and restart, after PM and per 20pcs.

c. Dice position measurement per shift start and change Dice loader.

d. 100% electrical sorting.

4 64 16

Die touching Short/Hi-IR 8 Flux  pin bend/deform a.Protection by pin box cover

b.Pin box shift start check, after change pin box or

cleaning.

2 a.Check 1pcs lead frame of flux  on lead frame per 80pcs

b. Inspect 1pcs lead frame when shift start,  machine stop and restart, after PM and per 20pcs.

c. Dice position measurement per shift start and change Dice loader.

d. 100% electrical sorting.

4 64 16

Non-wetting Open 8 Accumulation residue on bottom of  the guide

frame touched the flux on finger,trigger

insufficient flux.

Cleaing the guide frame per 4hours. 2 a.Check 1pcs lead frame of flux  on lead frame per 80pcs

b. Inspect 1pcs lead frame when shift start,  machine stop and restart, after PM and per 20pcs.

c. Dice position measurement per shift start and change Dice loader.

d. Pull test per shift start, after PM, change pin box, and per Dice lot.

e. 100% electrical sorting.

4 64 16

Non-wetting Open 8 Flux  pin bend/deform a.Protection by pin box cover

b.Pin box shift start check, after change pin box or

cleaning.

2 a.Check 1pcs lead frame of flux  on lead frame per 80pcs

b. Inspect 1pcs lead frame when shift start,  machine stop and restart, after PM and per 20pcs.

c. Dice position measurement per shift start and change Dice loader.

d. Pull test per shift start, after PM, change pin box, and per Dice lot.

e. 100% electrical sorting.

4 64 16

Non-wetting Open 8 Emergency button was abnormal press down

cause no flux

Added buttom cover to avoid abnormal push as

error proofing action

1 a.Check 1pcs lead frame of flux  on lead frame per 80pcs

b. Inspect 1pcs lead frame when shift start,  machine stop and restart, after PM and per 20pcs.

c. Dice position measurement per shift start and change Dice loader.

d. Pull test per shift start, after PM, change pin box, and per Dice lot.

e. 100% electrical sorting.

4 32 8

Copper filament Short 8 Folding punch not cleaned up Cleaning per shift start, after PM, per 1hour. 2 a. Inspect 1pcs lead frame when shift start,  machine stop and restart, after PM and per 20pcs.

b. 100% electrical sorting.

4 64 16

Copper filament Short 8 Blow copper filament from folding station to

flux station

1.Install a protected transparent board to isolate the

flux tray area and the folding station

2. Optimize cleaning method of folding station from

blowing to absorb.

2 a. Inspect 1pcs lead frame when shift start,  machine stop and restart, after PM and per 20pcs.

b. 100% electrical sorting.

4 64 16

Copper filament Short 8 Friction between punch surface and lead

frame

a.Implement tungsten folding punch

b.Optimize the four step to three step for folding

method, changing folding to side-thrust mode

(avoid contact at lead frame edge)

2 a. Inspect 1pcs lead frame when shift start,  machine stop and restart, after PM and per 20pcs.

b. 100% electrical sorting.

4 64 16

Non-wetting Open 8 Folding punch broken Fixed folding location pin holder by hold ring and

glue to avoid lead frame location abnormal.

2 a. Inspect 1pcs lead frame when shift start,  machine stop and restart, after PM and per 20pcs.

b. Pull test per shift start, after PM, change pin box, and per Dice lot.

c. Dice position measurement per shift start and change Dice loader.

d. 100% electrical sorting.

4 64 16

Finger

tilt/Incomplete

folding

Open 8 Folding punch broken Fixed folding location pin holder by hold ring and

glue to avoid lead frame location abnormal.

2 a. Inspect 1pcs lead frame when shift start,  machine stop and restart, after PM and per 20pcs.

b. Pull test per shift start, after PM, change pin box, and per Dice lot.

c. Dice position measurement per shift start and change Dice loader.

d. 100% electrical sorting.

4 64 16

Non-wetting Open 8 Folding punch wore out Check the punch shelf life and status per PM 2 a. Inspect 1pcs lead frame when shift start,  machine stop and restart, after PM and per 20pcs.

b. Pull test per shift start, after PM, change pin box, and per Dice lot.

c. Dice position measurement per shift start and change Dice loader.

d. 100% electrical sorting.

4 64 16

Finger

tilt/Incomplete

folding

Open 8 Folding punch wore out Check the punch shelf life and status per PM 2 a. Inspect 1pcs lead frame when shift start,  machine stop and restart, after PM and per 20pcs.

b. Pull test per shift start, after PM, change pin box, and per Dice lot.

c. Dice position measurement per shift start and change Dice loader.

d. 100% electrical sorting.

4 64 16

Non-wetting Open 8 Lead frame miss location position in folding

station

Fixed folding location pin holder by hold ring 2 a. Inspect 1pcs lead frame when shift start,  machine stop and restart, after PM and per 20pcs.

b. Pull test per shift start, after PM, change pin box, and per Dice lot.

c. Dice position measurement per shift start and change Dice loader.

d. 100% electrical sorting.

4 64 16

Finger

tilt/Incomplete

folding

Open 8 Lead frame miss location position in folding

station

Fixed folding location pin holder by hold ring 2 a. Inspect 1pcs lead frame when shift start,  machine stop and restart, after PM and per 20pcs.

b. Pull test per shift start, after PM, change pin box, and per Dice lot.

c. Dice position measurement per shift start and change Dice loader.

d. 100% electrical sorting.

4 64 16

Non-wetting Open 8 Folding spring malfunction PM check folding spring per month 2 a. Inspect 1pcs lead frame when shift start,  machine stop and restart, after PM and per 20pcs.

b. Pull test per shift start, after PM, change pin box, and per Dice lot.

c. Dice position measurement per shift start and change Dice loader.

d. 100% electrical sorting.

4 64 16

Solder necking Hi-VF/Hi-DVF 4 Folding spring malfunction PM check folding spring per month 2 a. Inspect 1pcs lead frame when shift start,  machine stop and restart, after PM and per 20pcs.

b.  Soldering height measurement per shift start, after PM, after change type and per 4 hours.

c. Pull test per shift start, after PM, change pin box, and per Dice lot.

d. 100% electrical sorting.

4 32 8

Auto soldering

(KHOI-010 SMP)

Transfer Flux  to lead

frame

Flux  pick & place Pick & Place Flux   to

Lead frame

Place flux  to correct

position of Lead frame

Machine preparation Clean up generated

copper filament on punch

Completely cleaning off

for generated copper

filament in folding

process

Folding Make top finger folding

180 degree for soldering

with dice in next step

Correct folding angle and

folding performance

Folding
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Finger

tilt/Incomplete

folding

Open 8 Folding spring malfunction PM check folding spring per month 2 a. Inspect 1pcs lead frame when shift start,  machine stop and restart, after PM and per 20pcs.

b.  Soldering height measurement per shift start, after PM, after change type and per 4 hours.

c. Pull test per shift start, after PM, change pin box, and per Dice lot.

d. 100% electrical sorting.

4 64 16

Finger missing

/Broken

Open/ Hi IR 8 LF v-groove depth too deep that out of

specification

IQC incoming check 2 a. Inspect 1pcs lead frame when shift start,  machine stop and restart, after PM and per 20pcs.

b. Pull test per shift start, after PM, change pin box, and per Dice lot.

c. 100% electrical sorting.

4 64 16

Die crack Short/Hi-IR 8 Foreign material on the folding supporter a. Cleaning per shift start, after PM, per 1hour.

b. Cleaning method from high press airs blow to

vacuum absorb

2 a. Inspect 1pcs lead frame when shift start,  machine stop and restart, after PM and per 20pcs.

b. 100% electrical sorting.

4 64 16

Non-wetting Open 8 Foreign material on the folding supporter a. Cleaning per shift start, after PM, per 1hour.

b. Cleaning method from high press airs blow to

vacuum absorb

2 a. Inspect 1pcs lead frame when shift start,  machine stop and restart, after PM and per 20pcs.

b. Pull test per shift start, after PM, change pin box, and per Dice lot.

c. Dice position measurement per shift start and change Dice loader.

d. 100% electrical sorting.

4 64 16

Finger miss center Short/Hi-IR 8 Dice trapped on the bearing a.Measured the finger miss center  per shift

start,per 4hours and after folding station prepair.

b. Cleaning per shift start, after PM, per 1hour.

2 a. Inspect 1pcs lead frame when shift start,  machine stop and restart, after PM and per 20pcs.

b. 100% electrical sorting.

4 64 16

Non-wetting Open 8 Heating block dirty Clean heating block at shift start and per 2hrs 2 a. Inspect 1pcs lead frame when shift start,  machine stop and restart, after PM and per 20pcs.

b. Pull test per shift start, after PM, change pin box, and per Dice lot.

c. Dice position measurement per shift start and change Dice loader.

d. 100% electrical sorting.

4 64 16

Solder necking Hi-VF/Hi-DVF 4 Heating block dirty Clean heating block at shift start and per 2hrs 2 a. Inspect 1pcs lead frame when shift start,  machine stop and restart, after PM and per 20pcs.

b.  Soldering height measurement per shift start, after PM, after change type and per 4 hours.

c. Pull test per shift start, after PM, change pin box, and per Dice lot.

d. 100% electrical sorting.

4 32 8

Solder ball Short/Hi-IR 8 Heating block dirty Clean heating block at shift start and per 2hrs 2 a.100% visual check strip after auto-soldering.

b. Check solder volume and position per shift start and change pin box.

c.Check 1pcs solder paste on lead frame per 80pcs

d. Inspect 1pcs lead frame when shift start,  machine stop and restart, after PM.

e. 100% electrical sorting.

2 32 16

Solder bridge Short 8 Heating block dirty Clean heating block at shift start and per 2hrs 2 a.100% visual check strip after auto-soldering.

b. Check solder volume and position per shift start and change pin box.

c.Check 1pcs solder paste on lead frame per 80pcs

d. Inspect 1pcs lead frame when shift start,  machine stop and restart, after PM.

e. 100% electrical sorting.

2 32 16

Dice

misalignment/

Dice out of pad

Short/Hi-IR 8 Heating block dirty Clean heating block at shift start and per 2hrs 2 a. Inspect 1pcs lead frame when shift start,  machine stop and restart, after PM and per 20pcs.

b. Dice position measurement per shift start and change Dice loader.

c. 100% electrical sorting.

4 64 16

Die touching Short/Hi-IR 8 Heating block dirty Clean heating block at shift start and per 2hrs 2 a. Inspect 1pcs lead frame when shift start,  machine stop and restart, after PM and per 20pcs.

b. Dice position measurement per shift start and change Dice loader.

c. 100% electrical sorting.

4 64 16

Non-wetting Open 8 Improper soldering temp a.Temperature controller, over limit auto alarm and

stop

b.Shift start measure temperature

c.Profile measurement per 2 weeks

2 a. Inspect 1pcs lead frame when shift start,  machine stop and restart, after PM and per 20pcs.

b. Pull test per shift start, after PM, change pin box, and per Dice lot.

c. Dice position measurement per shift start and change Dice loader.

d. 100% electrical sorting.

4 64 16

Solder ball Short/Hi-IR 8 Improper soldering temp a.Temperature controller, over limit auto alarm and

stop

b.Shift start measure temperature

c.Profile measurement per 2 weeks

2 a.100% visual check strip after auto-soldering.

b. Check solder volume and position per shift start and change pin box.

c.Check 1pcs solder paste on lead frame per 80pcs

d. Inspect 1pcs lead frame when shift start,  machine stop and restart, after PM.

e. 100% electrical sorting.

2 32 16

Non-wetting Open 8 Soldering weight wrong placement Error proofing with weight location block 1 a. Inspect 1pcs lead frame when shift start,  machine stop and restart, after PM and per 20pcs.

b. Pull test per shift start, after PM, change pin box, and per Dice lot.

c. Dice position measurement per shift start and change Dice loader.

d. 100% electrical sorting.

4 32 8

Solder necking Hi-VF/Hi-DVF 4 Soldering weight wrong placement Error proofing with weight location block 1 a. Inspect 1pcs lead frame when shift start,  machine stop and restart, after PM and per 20pcs.

b.  Soldering height measurement per shift start, after PM, after change type and per 4 hours.

c. Pull test per shift start, after PM, change pin box, and per Dice lot.

d.100% electrical sorting.

4 16 4

Solder ball Short/Hi-IR 8 Soldering weight wrong placement Error proofing with weight location block 1 a.100% visual check strip after auto-soldering.

b. Check solder volume and position per shift start and change pin box.

c.Check 1pcs solder paste on lead frame per 80pcs

d. Inspect 1pcs lead frame when shift start,  machine stop and restart, after PM.

e. 100% electrical sorting.

2 16 8

Dice

misalignment/

Dice out of pad

Short/Hi-IR 8 Soldering weight wrong placement Error proofing with weight location block 1 a. Inspect 1pcs lead frame when shift start,  machine stop and restart, after PM and per 20pcs.

b. Dice position measurement per shift start and change Dice loader.

c.100% electrical sorting.

4 32 8

Die touching Short/Hi-IR 8 Soldering weight wrong placement Error proofing with weight location block 1 a. Inspect 1pcs lead frame when shift start,  machine stop and restart, after PM and per 20pcs.

b. Dice position measurement per shift start and change Dice loader.

c.100% electrical sorting.

4 32 8

Die crack Short/Hi-IR 8 Bigger thermal stress due to limitation of

reflow structure

Implement integrated reflow station 1 a. Inspect 1pcs lead frame when shift start,  machine stop and restart, after PM and per 20pcs.

b. 100% electrical sorting.

4 32 8

Solder ball Short/Hi-IR 8 Flux miss function due to jamming  in reflow Avoid jamming by integrated reflow 2 a.100% visual check strip after auto-soldering.

b. Check solder weight per shift start and change pin box.

c.Check 1pcs solder paste on lead frame per 80pcs

d. Inspect 1pcs lead frame when shift start,  machine stop and restart, after PM.

e.Scrap all subassembly material if detected jamming in reflow

f. 100% electrical sorting.

2 32 16

Auto soldering

(KHOI-010 SMP)

Folding Make top finger folding

180 degree for soldering

with dice in next step

Correct folding angle and

folding performance

Reflow Machine preparation Ensure the status of

machine reflow station

Clean up foreign material

in reflow station

Correct soldering

temperature

Correct soldering weight

position

Reflow Finish wetting and joint

formed between dice and

copper LF

Normal soldering

structure to achieve

normal wetting

Folding
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Non-wetting Open 8 Flux miss function due to jamming in reflow Avoid jamming by integrated reflow 2 a. Inspect 1pcs lead frame when shift start,  machine stop and restart, after PM and per 20pcs.

b. Pull test per shift start, after PM, change pin box, and per Dice lot.

c. Dice position measurement per shift start and change Dice loader.

d.Scrap all subassembly material if detected jamming in reflow

d. 100% electrical sorting.

4 64 16

Solder overhang Short/Hi-IR 8 Flux miss function due to jamming in reflow Avoid jamming by integrated reflow 2 a.100% visual check strip after auto-soldering.

b. Check solder weight per shift start and change pin box.

c.Check 1pcs solder paste on lead frame per 80pcs

d. Inspect 1pcs lead frame when shift start,  machine stop and restart, after PM.

e.Scrap all subassembly material if detected jamming in reflow

f. 100% electrical sorting.

2 32 16

Solder bridge Short 8 Flux miss function due to jamming in reflow Avoid jamming by integrated reflow 2 a.100% visual check strip after auto-soldering.

b. Check solder weight per shift start and change pin box.

c.Check 1pcs solder paste on lead frame per 80pcs

d. Inspect 1pcs lead frame when shift start,  machine stop and restart, after PM.

e. 100% electrical sorting.

2 32 16

Solder joint

separation

Open 8 Heating block misalignment Error proofing with integrated reflow station 1 a. Inspect 1pcs lead frame when shift start,  machine stop and restart, after PM and per 20pcs.

b.  Soldering height measurement per shift start, after PM, after change type and per 4 hours.

c. Pull test per shift start, after PM, change pin box, and per Dice lot.

d. 100% electrical sorting.

4 32 8

Non-wetting Open 8 Heating block misalignment Error proofing with integrated reflow station 1 a. Inspect 1pcs lead frame when shift start,  machine stop and restart, after PM and per 20pcs.

b. Pull test per shift start, after PM, change pin box, and per Dice lot.

c. Dice position measurement per shift start and change Dice loader.

d. 100% electrical sorting.

4 32 8

Solder necking Hi-VF/Hi-DVF 4 Heating block misalignment Error proofing with integrated reflow station 1 a. Inspect 1pcs lead frame when shift start,  machine stop and restart, after PM and per 20pcs.

b.  Soldering height measurement per shift start, after PM, after change type and per 4 hours.

c. Pull test per shift start, after PM, change pin box, and per Dice lot.

d.100% electrical sorting.

4 16 4

Solder ball Short/Hi-IR 8 Heating block misalignment Error proofing with integrated reflow station 1 a.100% visual check strip after auto-soldering.

b. Check solder weight per shift start and change pin box.

c.Check 1pcs solder paste on lead frame per 80pcs

d. Inspect 1pcs lead frame when shift start,  machine stop and restart, after PM.

e. 100% electrical sorting.

2 16 8

Dice

misalignment/

Dice out of pad

Short/Hi-IR 8 Heating block misalignment Error proofing with integrated reflow station 1 a. Inspect 1pcs lead frame when shift start,  machine stop and restart, after PM and per 20pcs.

b. Dice position measurement per shift start and change Dice loader.

c. 100% electrical sorting.

4 32 8

Die touching Short/Hi-IR 8 Heating block misalignment Error proofing with integrated reflow station 1 a. Inspect 1pcs lead frame when shift start,  machine stop and restart, after PM and per 20pcs.

b. Dice position measurement per shift start and change Dice loader.

c. 100% electrical sorting.

4 32 8

Non-wetting Open 8 Soldering weight worn out a.Check weight before installation

b.Optimize the weight material to tungsten steel

2 a. Inspect 1pcs lead frame when shift start,  machine stop and restart, after PM and per 20pcs.

b. Pull test per shift start, after PM, change pin box, and per Dice lot.

c. Dice position measurement per shift start and change Dice loader.

d. 100% electrical sorting.

4 64 16

Solder ball Short/Hi-IR 8 Soldering weight worn out a.Check weight before installation

b.Optimize the weight material to tungsten steel

C.Prohibition of use drawknife when clean weight

2 a.100% visual check strip after auto-soldering.

b. Check solder weight per shift start and change pin box.

c.Check 1pcs solder paste on lead frame per 80pcs

d. Inspect 1pcs lead frame when shift start,  machine stop and restart, after PM.

e. 100% electrical sorting.

2 32 16

Dice

misalignment/

Dice out of pad

Short/Hi-IR 8 Soldering weight worn out a.Check weight before installation

b.Optimize the weight material to tungsten steel

2 a. Inspect 1pcs lead frame when shift start,  machine stop and restart, after PM and per 20pcs.

b. Dice position measurement per shift start and change Dice loader.

c. 100% electrical sorting.

4 64 16

Die touching Short/Hi-IR 8 Soldering weight worn out a.Check weight before installation

b.Optimize the weight material to tungsten steel

2 a. Inspect 1pcs lead frame when shift start,  machine stop and restart, after PM and per 20pcs.

b. Dice position measurement per shift start and change Dice loader.

c. 100% electrical sorting.

4 64 16

Solder joint

separation

Open 8 Soldering weight worn out a.Check weight before installation

b.Optimize the weight material to tungsten steel

2 a. Inspect 1pcs lead frame when shift start,  machine stop and restart, after PM and per 20pcs.

b.  Soldering height measurement per shift start, after PM, after change type and per 4 hours.

c. Pull test per shift start, after PM, change pin box, and per Dice lot.

d. 100% electrical sorting.

4 64 16

Die crack Short/Hi-IR 8 Lead frame jamming due to magazine deform. Use integrate magazine to avoid magazine deform 2 a. Inspect 1pcs lead frame when shift start,  machine stop and restart, after PM and per 20pcs.

b. 100% electrical sorting.

4 64 16

Solder joint

separation

Open 8 Lead frame jamming due to magazine deform. Use integrate magazine to avoid magazine deform 2 a. Inspect 1pcs lead frame when shift start,  machine stop and restart, after PM and per 20pcs.

b.  Soldering height measurement per shift start, after PM, after change type and per 4 hours.

c. Pull test per shift start, after PM, change pin box, and per Dice lot.

d. 100% electrical sorting.

4 64 16

Die crack Short/Hi-IR 8 Misalignment between heating block and

track, or between track and magazine.

Confirm the level per PM 2 a. Inspect 1pcs lead frame when shift start,  machine stop and restart, after PM and per 20pcs.

b. 100% electrical sorting.

4 64 16

Solder joint

separation

Open 8 Misalignment between heating block and

track, or between track and magazine.

Confirm the level per PM 2 a. Inspect 1pcs lead frame when shift start,  machine stop and restart, after PM and per 20pcs.

b.  Soldering height measurement per shift start, after PM, after change type and per 4 hours.

c. Pull test per shift start, after PM, change pin box, and per Dice lot.

d. 100% electrical sorting.

4 64 16

GSK-7311 Attachment 1  
Note: 
1. In general,if S*O>=40 , need to take corrective action; also to reduce ranking, should follow the order of: Severity, occurrence and detection.
2. Remark: Machine power off by accident, at the beginning of machine recovery to mass production, keep the same control method, double confirmation for one more time.. Refer GSK-4681

3. ☆ Means alternative solution

4. ★ Means error proofing in prevention

 

Auto soldering

(KHOI-010 SMP)

Unloading Unloading Lead frame tranfer into
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position of magazine
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Reflow Finish wetting and joint
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Normal soldering

structure to achieve

normal wetting
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Current Process Action Results

Process Sub Micro Potential Potential Potential Current Current R. S Recommended Responsibility R. S

 Step Process Operation Function Requirements Failure Effect(s) of Cause(s)/ Process Process P. * Action(s) & Target Actions Taken P. *

(OI/PI/OP#) Mode Failure Mechanism(s) Controls Controls N. O Completion Date Completion Date N. O

of Failure Prevention Detection

POST

CLEANING

(KHOI-020 )

POST CLEANING

PREPARING

SET UP-RECIPE

DOWNLOAD

CHECK NORMAL

RECIPE

SET UP CORRECT

RECIPE

FLUX RESIDUAL ON

THE DIE SURFACE

HIGH IR

(RELIABILITY)

8 INSUFFICIENT CLEANING 1ST PIECE CHECK AT SHIFT START, PER2HRS

AND CHANGED SOLUTION

2 START CHECK PER SHIFT

SAMPLING CHECK

4 64 16

CHANGE NPB LIQUID CHECK CLEANING

LIQUID

NPB LIFE TIME MEET

SPEC

FLUX RESIDUAL ON

THE DIE SURFACE

HIGH IR

(RELIABILITY)

8 INSUFFICIENT CLEANING 1ST PIECE CHECK AT SHIFT START, PER2HRS

AND CHANGED SOLUTION

2 START CHECK PER SHIFT

SAMPLING CHECK

4 64 16

TANK TEMPERATURE

CHECK

CHECK CLEANING

TEM[ERATURE

CLEANING

TEMPERATURE MEET

SPEC

FLUX RESIDUAL ON

THE DIE SURFACE

HIGH IR

(RELIABILITY)

8 INSUFFICIENT CLEANING 1ST PIECE CHECK AT SHIFT START, PER2HRS

AND CHANGED SOLUTION

2 START CHECK PER SHIFT

SAMPLING CHECK

4 64 16

MACHINE SETTING

CHECK

CHECK MACHINE

SETTING

MACHINE SETTING

MEET SPEC

FLUX RESIDUAL ON

THE DIE SURFACE

HIGH IR

(RELIABILITY)

8 INSUFFICIENT CLEANING 1ST PIECE CHECK AT SHIFT START, PER2HRS

AND CHANGED SOLUTION

2 START CHECK PER SHIFT

SAMPLING CHECK

4 64 16

LOADING MAGAZINE PUT MAGAZINE INTO

THE BASKET

LOADING LEAD FRAME

INTO MAC HINE

LOADING CORRECT

MAGAZINE

FLUX RESIDUAL ON

THE DIE SURFACE

HIGH IR

(RELIABILITY)

8 INSUFFICIENT CLEANING 1ST PIECE CHECK AT SHIFT START, PER2HRS

AND CHANGED SOLUTION

2 START CHECK PER SHIFT

SAMPLING CHECK

4 64 16

AUTO-POST CLEANING TRANSFER FROM

TANK1 TO TANK3

HEATING AND

ULTRASONIC

CLEANING

POST CLEANING MEET

REDCIPE

FLUX RESIDUAL ON

THE DIE SURFACE

HIGH IR

(RELIABILITY)

8 INSUFFICIENT CLEANING 1ST PIECE CHECK AT SHIFT START, PER2HRS

AND CHANGED SOLUTION

2 START CHECK PER SHIFT

SAMPLING CHECK

4 64 16

UNLOADING

MAGAZINE

MAGAZINE TAKE OUT

FROM BASKET

UNLOADING

LEADFARME OUT OF

MACHINE

UNLOADING CORRECT

MAGAZINE

DIE CHIP OUT

SOLDER JOINT OPEN

HIGH IR

OPEN

8 MISTAKE HANDLING 1ST PIECE CHECK AT SHIFT START, PER2HRS

AND CHANGED SOLUTION

2 START CHECK PER SHIFT

SAMPLING CHECK

4 64 16

VISUAL INSPECTION INSPECT CLEANING

LEAD FRAME

MECHANICAL MEET

SPEC

FLUX RESIDUAL ON

THE DIE SURFACE

HIGH IR

(RELIABILITY)

8 INSUFFICIENT CLEANING 1ST PIECE CHECK AT SHIFT START, PER2HRS

AND CHANGED SOLUTION

2 START CHECK PER SHIFT

SAMPLING CHECK

4 64 16

SET UP-RECIPE

DOWNLOAD

SWITCH NORMAL

MOLD RECIPE

SET UP CORRECT

RECIPE OF TRANSFER

SPEED

INCOMPLETE

FILL/VOID

(NO IPE)

ENCAPSULATION

FAILURE

5 TOO SLOW TRANSFER SPEED CONTROLLER 2 MOLD MACH. START CHECK PER SHIFT 5 50 10

SET UP-RECIPE

DOWNLOAD

SWITCH NORMAL

MOLD RECIPE

SET UP CORRECT

RECIPE TRANSFER

SPEED

PATIAL BODY/

IPE

ENCAPSULATION

FAILURE

8 TOO SLOW TRANSFER SPEED CONTROLLER 2 MOLD MACH. START CHECK PER SHIFT 3 48 16

MACHINE SETTING

CHECK

CHECK MACHINE

SETTING

MACHINE SETTING

MEET PRESSURE

SPEC

INCOMPLETE

FILL/VOID

(NO IPE)

ENCAPSULATION

FAILURE

5 TOO LOW TRANSFER PRESSURE CONTROLLER 2 FIRST PIECE CHECK 5 50 10

MACHINE SETTING

CHECK

CHECK MACHINE

SETTING

MACHINE SETTING

MEET PRESSURE

SPEC

PATIAL BODY/

IPE

ENCAPSULATION

FAILURE

8 TOO LOW TRANSFER PRESSURE CONTROLLER 2 FIRST PIECE CHECK 3 48 16

MOLD CHASE

TEMPERATURE

TESTING

TEST MOLD

TEMPERATURE

MOLD TEMPERATURE

MEET SPEC

INCOMPLETE

FILL/VOID

(NO IPE)

ENCAPSULATION

FAILURE

5 TOO HIGH MOLD TEMPERATURE CONTROLLER 2 MOLD MACH. START CHECK PER SHIFT 5 50 10

MOLD CHASE

TEMPERATURE

TESTING

TEST MOLD

TEMPERATURE

MOLD TEMPERATURE

MEET SPEC

PATIAL BODY/

IPE

ENCAPSULATION

FAILURE

8 TOO HIGH MOLD TEMPERATURE CONTROLLER 2 MOLD MACH. START CHECK PER SHIFT 3 48 16

MOLD CHASE

TEMPERATURE

TESTING

TEST MOLD

TEMPERATURE

BOTH TOP & BOTTOM

MOLDING

TEMPERATURE MEET

SPEC

PINCH ON LEAD

FRAME

CONSMETIC

FAILURE

4 BOTH TOP & BOTTOM MOLDING

TEMPERATURE CAN NOT MATCH

FIRST PIECE CHECK 3 START CHECK PER SHIFT

LAST PIECE CHECK

2 24 12

EPOXY COMPOUND

S.F CHECK

CHECK COMPOUND

S.F

COMPOUND S.F MEET

SPEC

INCOMPLETE

FILL/VOID

(NO IPE)

ENCAPSULATION

FAILURE

5 TOO LOW SPIRAL FLOW OF MOLDING

COMPOUND

MECH. INSP. FOR INCOMPLETE FILL DURING

START/END CHECK

2 START CHECK PER SHIFT 5 50 10

EPOXY COMPOUND

S.F CHECK

CHECK COMPOUND

S.F

COMPOUND S.F MEET

SPEC

PATIAL BODY/

IPE

ENCAPSULATION

FAILURE

8 TOO LOW SPIRAL FLOW OF MOLDING

COMPOUND

MECH. INSP. FOR INCOMPLETE FILL DURING

START/END CHECK

2 START CHECK PER SHIFT 3 48 16

EPOXY COMPOUND

GEL TIME CHECK

CHECK COMPOUND

GEL TIME

COMPOUND GEL TIME

MEET SPEC

INCOMPLETE

FILL/VOID

(NO IPE)

ENCAPSULATION

FAILURE

5 TOO LOW GEL TIME OF MOLDING

COMPOUND

MECH. INSP. FOR INCOMPLETE FILL DURING

START/END CHECK

2 START CHECK PER SHIFT 5 50 10

EPOXY COMPOUND

GEL TIME CHECK

CHECK COMPOUND

GEL TIME

COMPOUND GEL TIME

MEET SPEC

PATIAL BODY/

IPE

ENCAPSULATION

FAILURE

8 TOO LOW GEL TIME OF MOLDING

COMPOUND

MECH. INSP. FOR INCOMPLETE FILL DURING

START/END CHECK

2 START CHECK PER SHIFT 3 48 16

EPOXY COMPOUND

UNFREEZING TIME

CHECK

CHECK COMPOUND

UNFREEZING TIME

COMPOUND

TRANSFER/STORAGE

TEMPERATURE/UNFRE

EZING TIME MEET

SPEC

INCOMPLETE

FILL/VOID

(NO IPE)

ENCAPSULATION

FAILURE

5 IMPROPER MOLDING COMPOUND

TRANSFER/STORAGE/UNFREEZING

TEMPERATURE

FIRST PIECE CHECK; TRANSPORTATION WITH

COOLING FUNCTION TRUCK AND STORAGE

CONTROL IN COOLING ROOM

2 START CHECK PER SHIFT 5 50 10

EPOXY COMPOUND

UNFREEZING TIME

CHECK

CHECK COMPOUND

UNFREEZING TIME

COMPOUND

TRANSFER/STORAGE

TEMPERATURE/UNFRE

EZING TIME MEET

SPEC

PATIAL BODY/

IPE

ENCAPSULATION

FAILURE

8 IMPROPER MOLDING COMPOUND

TRANSFER/STORAGE/UNFREEZING

TEMPERATURE

FIRST PIECE CHECK; TRANSPORTATION WITH

COOLING FUNCTION TRUCK AND STORAGE

CONTROL IN COOLING ROOM

2 START CHECK PER SHIFT 3 48 16

LOADING MAGAZINE

INTO MACHINE

MAGAZINE LOADING LOADING MAGAZINE

WITHOUT DAMAGE

PINCH ON LEAD

FRAME

CONSMETIC

FAILURE

4 DEFORMED LEAD FRAME FIRST PIECE CHECK

ADD AUTO LEAD FRAME LOADING MACHINES

2 SCRAP JAMING PARTS 2 16 8

AUTO-LOADING LEAD

FRAME ON THE PRE-

HEATING BLOCK

LOADING LEAD FRAME LOADING LEADFRAME

WITHOUT DAMAGE

PINCH ON LEAD

FRAME

CONSMETIC

FAILURE

4 JAMMING FROM CASSETTE TO LOADING FIRST PIECE CHECK

ADD AUTO LEAD FRAME LOADING MACHINES

4 SCRAP JAMING PARTS 2 32 16

AUTO-LOADING LEAD

FRAME ON THE PRE-

HEATING BLOCK

LOADING LEAD FRAME LEAD FRAME

DIMENSION MEET

DRAWING SEPC

PINCH ON LEAD

FRAME

CONSMETIC

FAILURE

4 LEAD FRAME DIMENSIONS OVER SPEC. IQC INCOMING CHECK 2 IQC START CHECK PER SHIFT 2 16 8

AUTO-LOADING LEAD

FRAME ON THE PRE-

HEATING BLOCK

LOADING LEAD FRAME LEAD FRAME

THICKNESS MEET

DRAWING SEPC

FLASH ON LEAD

FRAME

CONSMETIC

FAILURE

4 TOO THIN LEAD FRAME IQC INCOMING CHECK 2 START CHECK PER SHIFT 2 16 8

AUTO-LOADING LEAD

FRAME ON THE PRE-

HEATING BLOCK

LOADING LEAD FRAME  LEAD FRAME

DIMENSION MEET

DRAWING SPEC

DIE CRACK E FAILURE DURING

APPLICATION

8 LEAD FRAME DIMENSION INCORRECT 100% TMTT SORTING 3 100% TMTT SORTING 4 96 24

AUTO PRE-HEATING

LEAD FRAME

LEAD FRAME PRE-

HEATING

LEAD FRAME

CORRECT PRE-

HEATING

MISMATCH COSMETIC

FAILURE

5 LEAD FRAME PRE-HEAT NOT ENOUGH FIRST PIECE CHECK 4 START CHECK PER SHIFT 2 40 20

AUTO-LOADING EPOXY

COMPOUND

COMPOUND LOADING

IN CAVITY

LOADING COMPOUND

QTY MEET SPEC

INCOMPLETE

FILL/VOID

(NO IPE)

ENCAPSULATION

FAILURE

5 COMPOUND PELLET NUMBER NOT

ENOUGH

MECH. INSP. FOR INCOMPLETE FILL DURING

START/END CHECK

2 START CHECK PER SHIFT 5 50 10

AUTO-LOADING EPOXY

COMPOUND

COMPOUND LOADING

IN CAVITY

LOADING COMPOUND

QTY MEET SPEC

PATIAL BODY/

IPE

ENCAPSULATION

FAILURE

8 COMPOUND PELLET NUMBER NOT

ENOUGH

MECH. INSP. FOR INCOMPLETE FILL DURING

START/END CHECK

2 START CHECK PER SHIFT 3 48 16

AUTO PRE-HEATING

EPOXY COMPOUND

COMPOUND PRE-

HEATING

COMPOUND CORRECT

PRE-HEATING

INCOMPLETE

FILL/VOID

(NO IPE)

ENCAPSULATION

FAILURE

5 COMPOUND PELLET PRE-HEAT NOT

ENOUGH

MECH. INSP. FOR INCOMPLETE FILL DURING

START/END CHECK

2 START CHECK PER SHIFT 5 50 10

AUTO PRE-HEATING

EPOXY COMPOUND

COMPOUND PRE-

HEATING

COMPOUND CORRECT

PRE-HEATING

PATIAL BODY/

IPE

ENCAPSULATION

FAILURE

8 COMPOUND PELLET PRE-HEAT NOT

ENOUGH

MECH. INSP. FOR INCOMPLETE FILL DURING

START/END CHECK

2 START CHECK PER SHIFT 3 48 16

CLAMPING MOLD

CHASE

MOLD CHASE WITHIN

LIFETIME

BURR CONSMETIC

FAILURE

4 MOLD CHASE WORN OUT FIRST PIECE CHECK 3 START CHECK PER SHIFT 2 24 12

CLAMPING MOLD

CHASE

MOLD CHASE WITHIN

LIFETIME

BURR CONSMETIC

FAILURE

4 MOLD CHASE DAMAGED FIRST PIECE CHECK 2 START CHECK PER SHIFT 2 16 8

CLAMPING MOLD

CHASE

MOLD CHASE WITHIN

CLEANING LIFE

BURR CONSMETIC

FAILURE

4 DIRTY MOLD CHASE FIRST PIECE CHECK 3 START CHECK PER SHIFT 2 24 12

CLAMPING MOLD

CHASE

LEAD FRAME WITHIN

LOCATION PIN

MISMATCH COSMETIC

FAILURE

5 MOLD BASE LOCATION PIN SHIFTING START/END CHECK FOR MOLD CHASE 2 PM RECORD 2 20 10

CLAMPING MOLD

CHASE

CLAMPING CHASE NO

REMAINED

SURFACE

CONTAMINATED/OIL

COSMETIC

FAILURE

4 INCOMPLETE CHASE CLEANING IDENTIFY CLEANING FREQUENCY & METHOD

FOR ONLINE & OFFLINE CHASE CLEANING

FIRST PIECE CHECK AFTER CLEAN

2 LAST PIECE CHECK 2 16 8

CLAMPING MOLD

CHASE

MOLD CHASE WITHIN

LIFETIME

SCRATCH ON

SURFACE

COSMETIC

FAILURE

4 MOLD CHASE DAMAGED FIRST PIECE CHECK 2 START CHECK PER SHIFT 2 16 8

CLAMPING MOLD

CHASE

MOLD CHASE

RELEASING

COMPLETELY

SCRATCH ON

SURFACE

COSMETIC

FAILURE

4 MOLDING COMPOUND STICKING FIRST PIECE CHECK 2 SCRAP JAMING PARTS 2 16 8

TRANSFER

MOLDING

(KHOI-030)

MOLDING PREPARING

AUTO-LOADING

AUTO-MOLDING AUTO-CLAMPING

MOLD CHASE
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Current Process Action Results

Process Sub Micro Potential Potential Potential Current Current R. S Recommended Responsibility R. S

 Step Process Operation Function Requirements Failure Effect(s) of Cause(s)/ Process Process P. * Action(s) & Target Actions Taken P. *

(OI/PI/OP#) Mode Failure Mechanism(s) Controls Controls N. O Completion Date Completion Date N. O

of Failure Prevention Detection D
e
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c
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CLAMPING MOLD

CHASE

COPPER BRUSH NOT

REMAIND IN MOLD

CHASE CAVITY

COPPER BRUSH

WIRE SHORT

ELECTRICAL FAIL 7 COPPER BRUSH WIRE REMAINED IN

MOLD CHASE CAVITY

ONLY USE COPPER BRUSH FOR CLEANING

MATERIAL REMOVING

DOUBLE CHECK DUMMY SHOT AFTER MOLD

CHASE CLEANING

2 DOUBLE CHECK 2 28 14

CLAMPING MOLD

CHASE

NO CLEANING IDM

RESIDUE

INCOMPLETE

FILL/VOID

CONSMETIC

FAILURE
5

CLEANING IDM RESIDUE START/END CHECK FOR INCOMPLETE FILL 2 START CHECK PER SHIFT

100% AUTO-VISION CHECK

4 40 10

TRANSFER MOLDING

COMPOUND

TRANSFERRING MOLD

FLOW SMOOTHLY

INCOMPLETE

FILL/VOID

(NO IPE)

ENCAPSULATION

FAILURE

5 RUNNER BLOCK MECH. INSP. FOR INCOMPLETE FILL DURING

START/END CHECK

2 START CHECK PER SHIFT 5 50 10

TRANSFER MOLDING

COMPOUND

TRANSFERRING MOLD

FLOW SMOOTHLY

PATIAL BODY/

IPE

ENCAPSULATION

FAILURE

8 RUNNER BLOCK MECH. INSP. FOR INCOMPLETE FILL DURING

START/END CHECK

2 START CHECK PER SHIFT 3 48 16

TRANSFER MOLDING

COMPOUND

TRANSFERRING GAS

OUT OF CHASE

COMPLETELY

INCOMPLETE

FILL/VOID

(NO IPE)

ENCAPSULATION

FAILURE

5 AIR VENT BLOCK MECH. INSP. FOR INCOMPLETE FILL DURING

START/END CHECK

2 START CHECK PER SHIFT 5 50 10

TRANSFER MOLDING

COMPOUND

TRANSFERRING GAS

OUT OF CHASE

COMPLETELY

PATIAL BODY/

IPE

ENCAPSULATION

FAILURE

8 AIR VENT BLOCK MECH. INSP. FOR INCOMPLETE FILL DURING

START/END CHECK

2 START CHECK PER SHIFT 3 48 16

TRANSFER MOLDING

COMPOUND

TRANSFERRING

CORRECT

INCOMPLETE

FILL/VOID

(NO IPE)

ENCAPSULATION

FAILURE

5 CLEANING IDM RESIDUE START/END CHECK FOR INCOMPLETE FILL 2 MECH. INSP. CHECK 5 50 10

TRANSFER MOLDING

COMPOUND

TRANSFERRING

CORRECT

PATIAL BODY/

IPE

ENCAPSULATION

FAILURE

8 CLEANING IDM RESIDUE START/END CHECK FOR INCOMPLETE FILL 2 MECH. INSP. CHECK 3 48 16

TRANSFER MOLDING

COMPOUND

TRANSFERRING

PRESSURE CORRECT

INCOMPLETE

FILL/VOID

(NO IPE)

ENCAPSULATION

FAILURE

5 TOO LOW TRANSFER PRESSURE CONTROLLER 2 MOLD MACH. START CHECK PER SHIFT 5 50 10

TRANSFER MOLDING

COMPOUND

TRANSFERRING

PRESSURE CORRECT

PATIAL BODY/

IPE

ENCAPSULATION

FAILURE

8 TOO LOW TRANSFER PRESSURE CONTROLLER 2 MOLD MACH. START CHECK PER SHIFT 3 48 16

TRANSFER MOLDING

COMPOUND

TRANSFERRING

SPEED CORRECT

INCOMPLETE

FILL/VOID

(NO IPE)

ENCAPSULATION

FAILURE

5 TOO SLOW TRANSFER SPEED CONTROLLER 2 MOLD MACH. START CHECK PER SHIFT 5 50 10

TRANSFER MOLDING

COMPOUND

TRANSFERRING

SPEED CORRECT

PATIAL BODY/

IPE

ENCAPSULATION

FAILURE

8 TOO SLOW TRANSFER SPEED CONTROLLER 2 MOLD MACH. START CHECK PER SHIFT 3 48 16

TRANSFER MOLDING

COMPOUND

TRANSFERRING

PRESSURE CORRECT

INCOMPLETE

FILL/VOID

(NO IPE)

HERMETICITY

PROBLEM

5 TOO HIGH MOLD PRESSURE CONTROLLER 2 MOLD MACH. START CHECK PER SHIFT 5 50 10

TRANSFER MOLDING

COMPOUND

TRANSFERRING

PRESSURE CORRECT

PATIAL BODY/

IPE

HERMETICITY

PROBLEM

8 TOO HIGH MOLD PRESSURE CONTROLLER 2 MOLD MACH. START CHECK PER SHIFT 3 48 16

TRANSFER MOLDING

COMPOUND

TRANSFERRING GAS

OUT OF CHASE

COMPLETELY

INCOMPLETE

FILL/VOID

(NO IPE)

COSMETIC

FAILURE

5 AIR VENT BLOCK MECH. INSP. FOR INCOMPLETE FILL DURING

START/END CHECK

2 START CHECK PER SHIFT 5 50 10

TRANSFER MOLDING

COMPOUND

TRANSFERRING GAS

OUT OF CHASE

COMPLETELY

PATIAL BODY/

IPE

COSMETIC

FAILURE

8 AIR VENT BLOCK MECH. INSP. FOR INCOMPLETE FILL DURING

START/END CHECK

2 START CHECK PER SHIFT 3 48 16

TRANSFER MOLDING

COMPOUND

TRANSFERRING

ADHESION CORRECT

PATIAL BODY/

IPE

COSMETIC

FAILURE

8 GATE DEPTH NOT PROPER FOR MOLD

FLOW

REVIEW AND CHANGE GATE DEPTH 4 HIREL ROUTINE MONITOR 3 96 32

TRANSFER MOLDING

COMPOUND

TRANSFERRING

ADHESION CORRECT

PATIAL BODY/

IPE

COSMETIC

FAILURE

8 GATE WIDTH NOT PROPER FOR MOLD

FLOW

REVIEW AND CHANGE GATE DEPTH 4 HIREL ROUTINE MONITOR 3 96 32

AUTO-CURING EPOXY

COMPOUND IN THE

CAVITY

COMPOUND CURING CURING CORRECT BEND LEAD FRAME

GAP IN PACKAGE

COSMETIC

FAILURE

7 MOLDING COMPOUND STICKING FIRST PIECE CHECK 2 SCRAP JAMING PARTS 2 28 14

MOLD CHASE

OPENING

OPENING CORRECT CHIP (NO IPE) COSMETIC

FAILURE

5 EJECT PIN ABNORMAL FIRST PIECE CHECK 2 SCRAP JAMING PARTS 2 20 10

MOLD CHASE

OPENING

OPENING CORRECT ROUGH ON

SURFACE

COSMETIC

FAILURE

4 EXCESS RELEASING AGENT IN MOLDING

COMPOUND

FIRST PIECE CHECK AFTER CLEAN 2 LAST PIECE CHECK 2 16 8

MOLD CHASE

OPENING

NO NEGATIVE EFFECT

TO THE COMPONENTS

AND STRUCTURE

DIE CRACK E FAILURE DURING

APPLICATION

8 PINCH ISLAND BRING MUCH STRESS REWORK CAVITY BAR TO REMOVE THE 'PINCH

ISLAND'

1 100% TMTT SORTING 4 32 8

REMOVE RUNNER

COMPOUND

RUNNER REMOVED BURR COSMETIC

FAILURE

4 DE-RUNNER MACHINE OUT OF ORDER FIRST PIECE CHECK 2 START CHECK PER SHIFT 2 16 8

REMOVE RUNNER

COMPOUND

RUNNER REMOVED BODY CRACK/BODY

CHIPPING/DIE

CRACK

COSMETIC

FAILURE

8 RUNNER RESIDUAL JUMP OUT AND DROP

INTO PRODUCT CASSSETTLE

TOOLING DESIGN TO PREVENT RUNNER

RESIDUAL JUMP OUT

2 100% TESTING 2 32 16

REMOVE RUNNER

COMPOUND

RUNNER REMOVED BURR COSMETIC

FAILURE

4 RUNNER COMPOUND REMAIN AT DE-

RUNNER M/C DIE SURFACE

FIRST PIECE CHECK 3 MOLD CHASE CLEANING PROCEDURE 3 36 12

AUTO-UNLOADING

INTO MAGAZINE

LEAD FRAME

UNLOADING

UNLOADING INTO

MAGAZINE

BEND LEAD FRAME COSMETIC

FAILURE

4 IMPROPER TRANSFER FROM/ TO

CASSETTE TO LOADING FRAME

START/END CHECK FOR MECH. INSP. 2 SCRAP JAMING PARTS 2 16 8

LEAD FRAME TAKE

OUT FROM MAGAZINE

TAKE OUT LEAD

FRAME

UNLOADING LEAD

FRAME

SCRATCH ON

SURFACE

COSMETIC

FAILURE

4 MISTAKEN HANDLING START/END CHECK FOR MECH. INSP. 2 SCRAP JAMING PARTS 2 16 8

VISUAL INSPECTION INSPECT MOLDING

LEAD FRAME

MECHANICAL MEET

SPEC

BEND LEAD FRAME CONSMETIC

FAILURE

4 MISTAKEN HANDLING START/END CHECK FOR MECH. INSP. 2 SCRAP JAMING PARTS 2 16 8

POST

MOLDING

CURE

(KHOI-050)

LOADING LEAD FRAME LEAD FRAME LOADING

INTO BOX

LOADING LEAD FRAME

INTO OVEN

CORRECT HANDING

FOR EACH TRAVELER

LOT

MIX TYPE CUSTOMER

APPLICATION

FAILURE

8 OPERATOR HANDLING PROBLEM CONTROLLER 2 START CHECK PER SHIFT AND ROUTINE

CHECK

4 64 16

OVEN CURING START CURING CURING TIME

CORRECT

CURING TIME 4-5HRS UNDER CURING HERMETICITY

PROBLEM

8 CURING TIME IS NOT ENOUGH CONTROLLER 2 START CHECK PER SHIFT AND ROUTINE

CHECK

4 64 16

CURING

TEMPERATURE

CORRECT

CURING

TEMPERATURE

170
O
C~180

O
C

OVER

CURING

LEAD OXIDATION 5 TOO HIGH  CURING TEMPERATURE CONTROLLER 2 START CHECK PER SHIFT AND ROUTINE

CHECK

4 40 10

UNLOADING LEAD

FRAME

UNLOADING LEAD

FRAME INTO OVEN

CURING TIME 4-5HRS OVER

CURING

HERMETICITY

PROBLEM

8 TOO LONG CURING TIME CONTROLLER 2 START CHECK PER SHIFT AND ROUTINE

CHECK

4 64 16

CURING

TEMPERATURE

170
O
C~180

O
C

UNDER CURING HERMETICITY

PROBLEM

8 TOO LOW CURING TEMPERATURE CONTROLLER 2 START CHECK PER SHIFT AND ROUTINE

CHECK

4 64 16

DE-GATE & DE-

JUNK(KHOI-

030)

LEAD FRAME LOADING LEAD FRAME PICK

AND PLACE

PICK UP THE LEAD

FRAME AND PUT ON

THE TRACK

PUT LEAD FRAME ON

THE RIGHT DIRECTION,

LEAD FRAME NO

DEFORM, LOAD UNIT

IN GOOD CONDITION

REVERSE LOADING PRODUCTION

INTERRUPTION

2 HANDLING PROBLEM VISUAL CHECK LEAD FRAME DIRECTION

BEFORE LOADING

2 MACHINE AUTO ALARM AND STOP BY

LOCATION PIN

4 16 4

LEAD TWIST COSMETIC

FAILURE

4 LEAD FRAME DEFORM VISUAL CHECK LEAD FRAME CONDITION 2 SAMPLING CHECK

TMTT 5S VISION

4 32 8

4 LOAD UNIT WORN OUT PM 2 SAMPLING CHECK

TMTT 5S VISION

4 32 8

DE-GATE, DE-JUNK DE-GATE, DE-JUNK REMOVE THE

MOLDING GATE,

REMOVE THE

MOLDING FLASH

REMOVE THE

MOLDING GATE  AND

FLASH COMPLETELY,

NO COSMETIC

FAILURE

BODY BURR COSMETIC

FAILURE

4 TRIMMING PUNCH/DIE WORN OUT PM, TOOLING LIFE CONTROL 2 SAMPLING CHECK

TMTT 5S VISION

4 32 8

BODY CHIP OUT COSMETIC

FAILURE

4 TRIMMING PUNCH/DIE WORN OUT PM, TOOLING LIFE CONTROL 2 SAMPLING CHECK

TMTT 5S VISION

4 32 8

UNLOADING LEAD

FRAME INTO BOX

TRANSFER

MOLDING

(KHOI-030)

AUTO-MOLDING AUTO-CLAMPING

MOLD CHASE

AUTO-TRANSFERRING

PELLET COMPOUND

INTO CAVITY

AUTO-TRANSFERRING

PELLET COMPOUND

INTO CAVITY

AUTO-OPENING MOLD

CHASE

AUTO-DERUNNER AUTO-DERUNNER

COMPOUND

AUTO-UNLOADING
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4 FLASH RESIDUE ON DIE PM,  ROUTINE MACHINE CLEANING 2 SAMPLING CHECK

TMTT 5S VISION

4 32 8

BODY CRACK / DIE

CRACK

SHORT/HIGH IR 8 TRIMMING PUNCH/DIE WORN OUT PM, TOOLING LIFE CONTROL 2 SAMPLING CHECK

TMTT 5S VISION

TMTT EA SORTING

4 64 16

8 FLASH RESIDUE ON DIE PM,  ROUTINE MACHINE CLEANING 2 SAMPLING CHECK

TMTT 5S VISION

4 64 16

CUT ON LEAD COSMETIC

FAILURE

4 TRIMMING PUNCH/DIE WORN OUT PM, TOOLING LIFE CONTROL 2 SAMPLING CHECK

TMTT 5S VISION

4 32 8

4 FLASH RESIDUE ON DIE PM,  ROUTINE MACHINE CLEANING 3 SAMPLING CHECK

TMTT 5S VISION

4 48 12

LEAD BURR COSMETIC

FAILURE

4 TRIMMING PUNCH/DIE WORN OUT PM, TOOLING LIFE CONTROL 2 SAMPLING CHECK

TMTT 5S VISION

4 32 8

DEVICES UNLOADING TAKE DEVICES OUT OF

FINISHED GOODS BOX

TAKE DEVICES OUT OF

FINISHED GOODS BOX

TAKE DEVICES OUT OF

FINISHED GOODS BOX

COMPLETELY

MIX TYPE CUSTOMER

APPLICATION

FAILURE

8 PREVIOUS DEVICES RESIDUE IN

FINISHED GOODS BOX

CLEANING FINISHED GOODS BOX AFTER

EACH LOT

1 CLEANING AND DOUBLE CHECK BOX

BEFORE PRODUCTION, TMTT EA SORTING.

4 32 8

Trimming

(KHOI-100)

LEAD FRAME LOADING LEAD FRAME PICK

AND PLACE

PICK UP THE LEAD

FRAME AND PUT ON

THE TRACK

PUT LEAD FRAME ON

THE RIGHT DIRECTION,

LEAD FRAME NO

DEFORM, LOAD UNIT

IN GOOD CONDITION

REVERSE LOADING PRODUCTION

INTERRUPTION

2 HANDLING PROBLEM VISUAL CHECK LEAD FRAME DIRECTION

BEFORE LOADING

2 MACHINE AUTO ALARM AND STOP BY

LOCATION PIN

4 16 4

LEAD TWIST COSMETIC

FAILURE

4 LEAD FRAME DEFORM VISUAL CHECK LEAD FRAME CONDITION 2 SAMPLING CHECK

TMTT 5S VISION

4 32 8

4 LOAD UNIT WORN OUT PM 2 SAMPLING CHECK

TMTT 5S VISION

4 32 8

SINGULATION LEAD SINGULATION SEPARATE DEVICES

FROM LEAD FRAME

SEPARATE DEVICES

FROM LEAD FRAME

COMPLETELY, NO

COSMETIC FAILURE

BODY CHIP OUT COSMETIC

FAILURE

4 SINGULATION PUNCH/DIE WORN OUT PM, TOOLING LIFE CONTROL 2 SAMPLING CHECK

TMTT 5S VISION

4 32 8

BODY CRACK / DIE

CRACK

SHORT/HIGH IR 8 SINGULATION PUNCH/DIE WORN OUT PM, TOOLING LIFE CONTROL 1 SAMPLING CHECK

TMTT 5S VISION

TMTT EA SORTING

6 48 8

8 FLASH RESIDUE ON DIE PM,  ROUTINE MACHINE CLEANING 1 SAMPLING CHECK

TMTT 5S VISION

6 48 8

LEAD DIMENSION

OUT OF SPEC

SOLDERING

FAILURE, JAMMING

IN TMTT

8 DD SINGULATION PUNCH/DIE WORN OUT PM, TOOLING LIFE CONTROL 2 SHIFT START CHECK FOR LEAD DIMENSION,

TMTT 5S VISION

4 64 16

CUT ON LEAD COSMETIC

FAILURE

4 SINGULATION PUNCH/DIE WORN OUT PM, TOOLING LIFE CONTROL 2 SAMPLING CHECK

TMTT 5S VISION

4 32 8

4 FLASH RESIDUE ON DIE PM,  ROUTINE MACHINE CLEANING 2 SAMPLING CHECK

TMTT 5S VISION

4 32 8

LEAD BURR COSMETIC

FAILURE

4 SINGULATION PUNCH/DIE WORN OUT PM, TOOLING LIFE CONTROL 2 SAMPLING CHECK

TMTT 5S VISION

4 32 8

DEVICES UNLOADING TAKE DEVICES OUT OF

FINISHED GOODS BOX

TAKE DEVICES OUT OF

FINISHED GOODS BOX

TAKE DEVICES OUT OF

FINISHED GOODS BOX

COMPLETELY

MIX TYPE CUSTOMER

APPLICATION

FAILURE

8 PREVIOUS DEVICES RESIDUE IN

FINISHED GOODS BOX

CLEANING FINISHED GOODS BOX AFTER

EACH LOT

1 CLEANING AND DOUBLE CHECK BOX

BEFORE PRODUCTION, TMTT EA SORTING.

4 32 8

GSK-7311 Attachment 1  
Note: 

1. In general,if S*O>=40 , need to take corrective action; also to reduce ranking, should follow the order of: Severity, occurrence and detection.

2. Remark: Machine power off by accident, at the beginning of machine recovery to mass production, keep the same control method, double confirmation for one more time.. Refer GSK-4681

3. ☆ Means alternative solution

4. ★ Means error proofing in prevention
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Current Process Action Results

Process Sub Micro Potential Potential Potential Current Current R. S Recommended Responsibility R. S
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(OI/PI/OP#) Mode Failure Mechanism(s) Controls Controls N. O Completion Date Completion Date N. O

of Failure Prevention Detection

5 TOO HIGH SEALING TEMP. CHECK SEALING TEMP. (JH PER 6 HRS, CHANGE COVER

OR CARRIER TAPE,  EQUIPMENT PM,SHIFT START)

2 1. PEELING FORCE CHECK  &  SPC control

(JH PER 6 HRS, CHANGE COVER OR CARRIER TAPE,  EQUIPMENT PM,SHIFT START)

2. CHECK COVER TAPE SURFACE AND SEALING TRACK PROHIBITED TOUCH  EDGE OF

COVER TAPE PER 2HRS

5 50 10

5 BALANCE SUPPORTOR BLOCKED DUE TO

CONTAMINATION

CLEAN BALANCE SOPPORTOR (JH PER 12HRS) 2 1. PEELING FORCE CHECK  &  SPC control

( JH PER 6 HRS,CHANGE COVER OR CARRIER TAPE,  EQUIPMENT PM,SHIFT START)

2. CHECK COVER TAPE SURFACE AND SEALING TRACK PROHIBITED TOUCH  EDGE OF

COVER TAPE PER 2HRS

5 50 10

5 TOO LOW SEALING TEMP. CHECK SEALING TEMP. (JH PER 6 HRS,  CHANGE COVER

OR CARRIER TAPE,  EQUIPMENT PM,SHIFT START)

2 1. PEELING FORCE CHECK  &  SPC control

( JH PER 6 HRS,CHANGE COVER OR CARRIER TAPE,  EQUIPMENT PM,SHIFT START)

2. CHECK COVER TAPE SURFACE AND SEALING TRACK PROHIBITED TOUCH  EDGE OF

COVER TAPE PER 2HRS

5 50 10

5 BALANCE SUPPORTOR BLOCKED DUE TO

CONTAMINATION

CLEAN BALANCE SOPPORTOR (JH PER 12HRS, 2 1. PEELING FORCE CHECK  &  SPC control

( JH PER 6 HRS,HANGE COVER OR CARRIER TAPE,  EQUIPMENT PM,SHIFT START)

2. CHECK COVER TAPE SURFACE AND SEALING TRACK PROHIBITED TOUCH  EDGE OF

COVER TAPE PER 2HRS

5 50 10

SETTING VOLUME SETTING REEL QUANTITY SETTING THE

CORRECT

QUANTITY

WRONG VOLUME HANDLING

FAILURE

6 SETTING ERROR BY PACKAGE IN WORK SHEET 2 MACHINE AUTO COUNTING 3 36 12

MIX TYPE CUSTOMER

APPLICATION

FAILURE

8 PROVIOUS LOT MIXING TO NEXT LOT

,WITHOUT TAPE CUTTING

1.FOR AUTO CUTTING TAPING :CHANGE TO INTEGRATED

CUTTER FROM SCREW FIXING, PREVENT THE GAP

BETWEEN CUTTER AND HOLDER, ENSURE AUTO-CUTTING

POSITIONING ACCURACY

2.FOR MANUAL CUTTING TAPING, STRAT CHECK PER  LOT;

2 START CHECK

100% FV FOR MANUAL CUTTING LOT

3 48 16

MIX TYPE CUSTOMER

APPLICATION

FAILURE

8 OPERATOR HANDLING PROBLEM TMTT AUTO-CLEANING WHEN CHANGE LOT, OP DOULE

CONFIRM WITH THE 1ST OF FRESH LOT.

2 100% ELECTRICAL TEST, FOLLOW PAT RULE TO SET TESTING PROGRAM 3 48 16

WRONG BINNING RELIABILITY 8 BINNING ACCURACY ERROR ★ 'BINNING ACCURACY CHECK 2 100% ELEC. TEST AND SYL&SBL CONTROL 3 48 16

IR/VF/VZ/TRR/O/S/VFD

VC Elec.  FAIL

CUSTOMER

APPLICATION

FAILURE

8 BINNING ACCURACY ERROR ★ BINNING ACCURACY CHECK 2 100% ELEC. TEST AND SYL&SBL CONTROL 3 48 16

IR/VF/VZ/TRR/O/S/VFD

VC Elec.  FAIL

CUSTOMER

APPLICATION

FAILURE

8 TESTER ACCURACY ERROR ★ 'TESTER ACCURACY CHECK 2 100% ELEC. TEST AND SYL&SBL CONTROL 3 48 16

OVER KILL YIELD LOSS 2 TESTER ACCURACY ERROR ★ 'TESTER ACCURACY CHECK 2 100% ELEC. TEST AND SYL&SBL CONTROL 3 12 4

CUSTOMER

APPLICATION

FAILURE

8 WRONG TEST PROGRAM 1.AUTO-LOADING PROGRAM BY SCAN 1D label

2.DOUBLE CHECK AT BEGINNING;

2 100% ELEC. TEST AND SYL&SBL CONTROL 3 48 16

CUSTOMER

APPLICATION

FAILURE

8 TTK TESTER OPEN 2PROGRAM

INTERFACE,OP  SELECT ERROR PRGRAM

TMTT SOFTWARE UPDATED, ONLY  1PROGRAM INTERFACE

AVAILBLE BY SOFTWARE CONTROL, AUTO-LOADING TEST

PROGRAM BY SCAN 1D LABEL ONLY

1 100% ELECTRICAL TEST，SBL&SYL

 AUTO ALARM

3 24 8

CUSTOMER

APPLICATION

FAILURE

8 DOWN LOAD WRONG PROGRAM AUTO-LOADING TEST PROGRAM BY SCAN 1D LABEL ONLY 1 100% ELECTRICAL TEST, SBL&SYL

 AUTO ALARM

3 24 8

CUSTOMER

APPLICATION

FAILURE

8 WRONG PROGRAM SETTING SOP-PD-001(LIST DOWN MIX TYPE RELATED SPECIAL TEST) 2 DCC/PD DOUBLE CHECK BASED ON SOP 3 48 16

CUSTOMER

APPLICATION

FAILURE

8 UPLOAD PROGRAM TIME DELAY PC LINK AUTO-OFFLINE WHEN END LOT, CURRENTLY TEST

PROGRAM CLEARED, HANDLER CAN NOT WORK BEFORE

NEW TEST PROGRAM UPLOAD

2 100% ELECTRICAL TEST 3 48 16

OVER KILL YIELD LOSS 2 WRONG TEST PROGRAM AUTO SCAN AND LOADING TEST PROGRAM 2 100% ELEC TEST AND DOUBLE CONFIRM BY OP 3 12 4

BODY BROKEN/SCRATCH/

CHIP

COSMETIC

FAILURE

5 JAMMING AT ROTATION STATION SPECIFY TO SCRAP THE JAMMING PARTS, WHICH WERE

AUTO HIGHLIGHT BY MACHINE

2 AUTO VISION DETECT 3 30 10

REVERSE TAPPING CUSTOMER

APPLICATION

FAILURE

6 ROTATION MALFUNCTION TMTT AUTO-ALARM 2 100% AUTO-VISION 3 36 12

REVERSE TAPPING CUSTOMER

APPLICATION

FAILURE

6 ROTATION REVERSE FOR HANDLER BUG

,DURING EE UPGRADE/DEBUG MACHINE

SOFTWARE

FUNCTION FINE TUNE WITH DUMMY DEVICES. AFTER

FUNCTION OK BY EE,

MFG FINAL INSPECTION >=40KEA TO VERIFY MACHINE

UNDER CONTROL

2 5S AUTO-VISION ALWAYS ON FOR AUTO-MOTIVE ORDER AND  ERROR PROOF CONTROL

BY MACHINE.

3 36 12

IR/VF/VZ/TRR/O/S/VFD

VC ELEC.  FAIL

CUSTOMER

APPLICATION

FAILURE

8 WRONG OPERATION HANDLING NO AUTHORITY FOR OPERATOR TO UPDATE TESTER

SETTING

1 100% ELEC. TEST

SYL&SBL CONTROL

3 24 8

IR/VF/VZ/TRR/O/S/VFD

VC ELEC.  FAIL

CUSTOMER

APPLICATION

FAILURE

8 WRONG TEST MODE,TEST MODE BE

CHANGED DURING OFFLINE STATUS BY

MISTAKE

TEST MODE BE DISABLED WHATEVER ONLINE OR OFFLINE

STATUS

2 100% ELECTRICAL TEST, SBL&SYL

 CONTROL

3 48 16

IR/VF/VZ/TRR/O/S/VFD

VC ELEC.  FAIL

CUSTOMER

APPLICATION

FAILURE

8 SOFTWARE BUG:TMTT CAN'T GET THE

REAL READING DEVICES BE MOVED UP

1.CHANGE CONTROL MONITOR:EQUIPMENT VERIFICATION

TEST WHEN NEW MACHINE OR UPGRADE BUYOFF)

2. EE VERFICATION LIST UPDATED,ADD VERIFICATION ITEM

3. PRODUCT  FUNCTION TEST(CONSIDER MINIMAL TEST

TIME )

4. IR LOW LIMIT SETTING FOR MINIMAL TEST TIME

2 1.EQUIPMENT FUNCTION CHECK LIST

( EE  )

2  FUNCTION TEST  BY PRODUCT

3 48 16

IR/VF/VZ/TRR/O/S/VFD

VC ELEC.  FAIL

CUSTOMER

APPLICATION

FAILURE

8 MIX TEST PCB USAGE

BETWEEN VF&VFD

ERROR PROOFING ACTION BE IMPLEMENTED,IF  ERROR

SELECTION,DEVICESBE REJECTED TO BIN BOX

2 IDENTIFY PART NO/LABEL/LOCATION 3 48 16

LOADING DEVICE TO

LASER DISK

PUT DEVICE INTO LASER

TABLE

PUT DEVICE INTO

CORRECT POSITION

SMOOTHLY

BODY BROKEN/SCRATCH/

CHIP

COSMETIC

FAILURE

5 JAMMING AT LASER DISK SPECIFY TO SCRAP THE JAMMING PARTS, WHICH WERE

AUTO HIGHLIGHT BY MACHINE

2 AUTO VISION DETECT 3 30 10

NO MARKING RELIABILITY 8 LASER SYSTEM MALFUNCTION  Laser站 FIRST PIECE CHECK 2 AUTO VISION DETECT

☆200% VISUAL INSPECTION  IN CASE AUTO-VISION MALFUNCTION (ALTERNATIVE

SOLUTION)

3 48 16

NO MARKING RELIABILITY 8 LASER SYSTEM TURN OFF FIRST PIECE CHECK 2 AUTO VISION DETECT

☆200% VISUAL INSPECTION  IN CASE AUTO-VISION MALFUNCTION (ALTERNATIVE

SOLUTION)

3 48 16

NO MARKING RELIABILITY 8 POWER INTERRUPTION TMTT AUTO-CLEANING 2 TMTT AUTO REJECT 3 48 16
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TAPE PEELING FORCE

TEST

TAPE SEALING TAPE PEELING FORCE

MEET SPEC

TESTER ACCURACY TESTER ACCURACY TEST THE READING OF

GOLDEN SAMPLE

MEET SPEC

LOADING TEST PROGRAM

FOLLOW WORKSHEET

INFORMATION

LOADING CORRECT

PROGRAM

LOCATION AND

ROTATION

LOCATE AND RATATE

DEVICE

FIX DEVICE POSITION

AND PUT THE DEVICE

TO RIGHT DIRECTION

TEST PROGRAM LOADING

BINNING ACCURACY BINNING TEST SAMPLES REJECT TO

CORRECT BIN BOX

CLEAN INDEX CLEAN AND INSPECT INDEX

CLEANING STATUS

CLEANING DEVICE

OF PREVIOUS LOT

ON INDEX

TEST DEVICE TEST DEVICE FOLLOW

TESTING PROGRAM

ELECTRICAL MEET

SPEC

LASER MARKING LASER MARKING ON BODY

SURFACE

NO MARKING DEFECT

TEST/MARK/T

EST/TAPE

TEST

DEVICE,

MARKING,

TAPING

(KHOI-090)

TESTING PREPARATION

TESTING

LASER AND MARKING

IR/VF/VZ/TRR/O/S/VFD

VC Elec.  FAIL

DD

SPLIT TAPE TOO HIGH

PEELING FORCE

DD

LOOSEN TAPE TOO LOW

PEELING FORCE
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NO MARKING RELIABILITY 8 RETAPING FIRST PIECE CHECK 2 AUTO VISION DETECT

☆200% VISUAL INSPECTION  IN CASE AUTO-VISION MALFUNCTION(ALTERNATIVE

SOLUTION)

3 48 16

WRONG MARKING RELIABILITY 7 LOADING WRONG MARKING TEMPLATE FIRST PIECE CHECK 2 AUTO VISION DETECT

☆200% VISUAL INSPECTION IN CASE AUTO-VISION MALFUNCTION

(ALTERNATIVE SOLUTION)

3 42 14

WRONG MARKING RELIABILITY 7 LOADING WRONG MARKING TEMPLATE AUTO-LOADING MARKING TEMPLATE BY SCAN 1D LABEL; 2 AUTO VISION DETECT

☆200% VISUAL INSPECTION IN CASE AUTO-VISION MALFUNCTION

(ALTERNATIVE SOLUTION)

3 42 14

DOUBLE MARKING COSMETIC

FAILURE

4 RETAPING FIRST PIECE CHECK 2 AUTO VISION DETECT

☆200% VISUAL INSPECTION IN CASE AUTO-VISION MALFUNCTION

(ALTERNATIVE SOLUTION)

3 24 8

ILLEGIBLE MARKING COSMETIC

FAILURE

4 1. LASER SYSTEM MALFUNCTION FIRST PIECE CHECK 2 AUTO VISION DETECT

☆200% VISUAL INSPECTION IN CASE AUTO-VISION MALFUNCTION

(ALTERNATIVE SOLUTION)

3 24 8

ILLEGIBLE MARKING COSMETIC

FAILURE

4 2. LASER POSTION MISMATCH WITH

MOTOR RUNNING,DUE TO  EXTERNAL

ELECTROMAGNETISM SIGNAL INTERFERE

FIRST PIECE CHECK 2 AUTO VISION DETECT

☆200% VISUAL INSPECTION IN CASE AUTO-VISION MALFUNCTION

(ALTERNATIVE SOLUTION)

3 24 8

REVERSE POLARITY RELIABILITY 8 REVERSE POLARITY SETTING FIRST PIECE CHECK 2 AUTO VISION DETECT

☆200% VISUAL INSPECTION  IN CASE AUTO-VISION MALFUNCTION

(ALTERNATIVE SOLUTION)

3 48 16

REVERSE SIDE MARKING COSMETIC

FAILURE

5 REVERSE FROMING FIRST PIECE CHECK 2 AUTO VISION DETECT

☆200% VISUAL INSPECTION IN CASE AUTO-VISION MALFUNCTION

(ALTERNATIVE SOLUTION)

3 30 10

PASTE LABEL PASTE 1D LABEL ON REEL RIGHT LABEL AND

MEET PRODUCT

INFORMATION

WRONG LABEL CUSTOMER

APPLICATION

FAILURE

8 HANDLING ISSUE JDE AUTO-PRINTING 1 100% SCAN-SCAN VERIFY, ANY DEFECT REEL WILL BE AUTOALARM 3 24 8

LOADING REEL LOAD REEL ON TAPE

STATION

RIGHT REEL

DIRECTION AND NO

REEL DEFECT

REVERSE REELING CUSTOMER CAN

NOT USE REEL

ON SMT

5 OPERATOR LOAD REEL AT REVERSE

DIRECTOIN

BASED ON REEL SPECIAL SIGN TO CHECK  REEL

DIRECTION BEFORE  LOADING REEL AT TMTT STATION

2 100% VISUAL AND SCAN-SCAN INSPECTION 7 70 10

LOADING CARRIER

AND COVER TAPE

LOAD CARRIER AND COVER

TAPE ON TAPE STATION

RIGHT SEALING

POSITION

COVER TAPE

MISALIGNMENT/

COVER TAPE OPEN

COSMETIC

FAILURE

5 COVER TAPE SHIFT DURING LOADING CONTROL COVER TAPE REELING AND LEADING GUIDE 2 1.VISUAL INSPECTION BY /LOT/REEL/EQUIPEMNT PM/CHANGE COVER OR CARRIER TAPE

2.CLEAN BALANCE SOPPORTOR PER 12HOURS.

4 40 10

CARRIER TAPE DAMAGE JAMMING AT

CUSTOMER

MACHINE

5 CARRIIER JAMMING AT TMTT TMTT AUTO ALARM 2 100% VISUAL INSPECTION 7 70 10

DEVICE SIDEWAY IN TAPE JAMMING AT

CUSTOMER

MACHINE

5 TAPING STATION UNSMOOTH ERROR-PROOF ON CONSTRUCTURE ON TMT MACHINE TO

PREVENT ESCAPING

1 AUTO DETECT AND ALARM 3 15 5

CONTINUED EMPTY OR

EMPTY QTY OUT OF GS-

4775 SPEC

QTY SHORTAGE 5 TAPING STATION UNSMOOTH TMTT AUTO-ALARM 2 STICK RISK LABEL ON THE REEL FOR FV SPECIAL CHECK AFTER TAPING STATION

REPAIR

7 70 10

REVERSE TAPPING CUSTOMER

APPLICATION

FAILURE

6 DEVICES JAMMING AT TAPING STATION,

OPERATOR MAKEUP DEVICES WITH

ERROR DIRECTION

PROHIBIT MAKEUP DEVICES AT THE TAPING STATION 2 100% AUTO-VISION 3 36 12

BODY

BROKEN/SCRATCH/CHIP

COSMETIC

FAILURE

5 DEVICE JAMMING AT TAPPING STATION SPECIFY TO SCRAP THE JAMMING PARTS, WHICH WERE

AUTO HIGHLIGHT BY MACHINE

2 100% VISUAL INSPECTION 5 50 10

FIX REEL AND DRAW

OUT TAPE

FIX REEL TO INSPECT PUT THE REEL TO

CORRECT POSITION

MIX TYPE CUSTOMER

APPLICATION

FAILURE

8 HANDLING ISSUE CAUSED WHOLE

REEL MIX

ONLY PUT 1LOT MATERIAL ON WORKBENCH 2 100% SCAN-SCAN VERIFY 3 48 16

DOUBLE LAYER

COVER TAPE

INITIAL COVER

TAPE TEAGING,

STICK ON

CARRIER TAPE

5 RETAPING FAIL TO STRIP INITIAL COVER

TAPE

TAPE PEELING FORCE CHECK 2 100% VISUAL INSPECTION 5 50 10

LOOSEN TAPE CUSTOMER

APPLICATION

FAILURE

5 HANDLING ISSUE, TAPE FOLDED DURING

INSPECTION

REEL TO REEL EQUIPMENT 2 100% VISUAL INSPECTION 5 50 10

PUT TAPE INTO REEL REELING AFTER

INSPECTION

NO REEL DEFECT REVERSE REELING CUSTOMER

APPLICATION

FAILURE

5 HANDLING ISSUE FIX DUMMY REEL 2 100% VISUAL INSPECTION 5 50 10

GSK-7311 Attachment 1  
Note: 

1. In general,if S*O>=40 , need to take corrective action; also to reduce ranking, should follow the order of: Severity, occurrence and detection.

2. Remark: Machine power off by accident, at the beginning of machine recovery to mass production, keep the same control method, double confirmation for one more time.. Refer GSK-4681

3. ☆ Means alternative solution

4. ★ Means error proofing in prevention

PUT DEVICE INTO TAPE AND

COMPLETE SEALING

PROCESS

NO TAPING AND BODY

DEFECT

TAPING

LASER MARKING LASER MARKING ON BODY

SURFACE

NO MARKING DEFECT

TEST/MARK/T

EST/TAPE

TEST

DEVICE,

MARKING,

TAPING

(KHOI-090)

LASER AND MARKING

TAPING AND REELING

GSK 4775
DEVICE, TAPE AND REEL

INSPECTION

DEVICE AND TAPE

INSPECTION

INSPECT DEVICE, TAPE AND

REEL

NO TAPE AND REEL

DEFECT GENERATION
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Process: SMX 、 eSMP & SMF FMEA Number: KHFMEA Plating Date (Rev.): 03/16/23

Product: Folded SMX, Matrix SMX, SMPC, MSMP, SMP, SMF Customer Part Number: FMEA Rev.:  8

Core Team: Peavy Hsu(PE), George Yu(MFG), Alan Lo(QA),Charles Cheng(QA), Leon Hsu(EE), YC Chen(EE), Tom Liu(PE) ECN # : 23-9052

Action Results

Process Sub Micro Potential Potential Potential Current Current R. RecommendedResponsibility R.

Step Process Operation Function Requirements Failure Effect(s) of Cause(s)/ process process P. Action(s) & Target Actions Taken P.

(OI / PI / OP #) Mode Failure Mechanism(s) Controls Controls N. Completion Date Completion Date N.

of Failure Prevention Detection

Adjust liquid For liquid to correct

position

Ensure liquid height

correct

Cu exposure Non-wetting 8 DD Incorret plating liquid height Error proofing, auto alarm by

machine

1 Check list and 100% auto-vision 4 32 8

Adjust liquid For liquid to correct

position

Ensure liquid height

correct

Discoloration Cosmetic failure 5 Incorret post treatment liquid height Error proofing, auto alarm by

machine

1 Check list and 100% auto-vision 4 20 5

Fine-tune concentration Concentration meet

production condition

Ensure concentration

in spec

Flash on lead Cosmetic failure 5 Low ED chemical content Daily lab analysis 2 Check list and 100% auto-vision 4 40 10

Fine-tune concentration Concentration meet

production condition

Ensure concentration

in spec

Cu exposure Cosmetic failure 5 Low ED chemical content Daily lab analysis 2 Check list and 100% auto-vision 4 40 10

Fine-tune concentration Concentration meet

production condition

Ensure concentration

in spec

Plating thickness out of

spec

Non-wetting 8 DD Low plating chemical content Daily lab analysis 2 X-ray test and auto dosing

(Plating thickness SPC Xbar-S chart)

5 80 16

Confirm temperature Temperature meet

production condition

Temperature confirm Flash on lead Cosmetic failure 5 ED temeperature below spec Error proofing, auto alarm by

machine

1 Check list and 100% auto-vision 4 20 5

Confirm temperature Temperature meet

production condition

Temperature confirm Cu exposure Cosmetic failure 5 ED temeperature below spec Error proofing, auto alarm by

machine

1 Check list and 100% auto-vision 4 20 5

Confirm temperature Temperature meet

production condition

Temperature confirm Discoloration Cosmetic failure 5 Post treatment temeperature below spec Error proofing, auto alarm by

machine

1 Check list and 100% auto-vision 4 20 5

Confirm temperature Temperature meet

production condition

Temperature confirm Plating thickness out of

spec

Non-wetting 8 DD Plating temeperature below spec Error proofing, auto alarm by

machine

1 X-ray test per program change

(Plating thickness SPC Xbar-S chart)

5 40 8

Check water rinse flowmeterWater rinse flowmeter

meet spec

Ensure water rinse

flowmeter in spec

Discoloration Cosmetic failure 5 Rinse folowmeter below spec PM and routine check 2 Check list and 100% auto-vision 4 40 10

Set up recipe download Ensure correct recipe

loaded

Correct program

setting

Deforming frame Jamming in trim 2 Use wrong recipe Load recipe 2 Operator confirm recipe 6 24 4

Set up recipe download Ensure correct recipe

loaded

Correct program

setting

Plating thickness out of

spec

Non-wetting 8 DD Use wrong recipe Load recipe 2 X-ray test per program change

(Plating thicknessSPC Xbar-S chart)

5 80 16

Setup loader & unloader Ensure loading &

unloading correct

Installation loader &

unloading correct

position

Deforming frame Jamming in trim 2 Incorrect position Check loader and unloader 2 Operator confirm and adjust 6 24 4

Pick & place frame on

belt

For frame transfer to

belt

Make loading unit

gripper normally

Deforming frame Jamming in trim 2 Gripper operation abnormal Error proofing, auto alarm by

machine

1 Operator confirm and adjust 6 12 2

Pick & place frame on

belt

For frame transfer to

belt

Make loading unit

gripper normally

Mix type Customer application

failure

8 Lead frame fall off Error proofing, auto alarm by

machine

1 Operator confirm and adjust

100% electrical testing

4 32 8

Transfer to next step For frame transfer to

correct position

Guide normally Deforming frame Jamming in trim 2 Loading wrong position in belt Error proofing, auto alarm by

machine

1 Operator confirm and adjust 6 12 2

Electric de-flash Remove molding flash

& residual resin & wax

on lead

Ensure current in spec Flash on lead Cosmetic failure 5 Current lower than spec Error proofing, auto alarm by

machine

2 Check list and 100% auto-vision 4 40 10

Transfer to next step For frame transfer to

correct position

Guide normally Deforming frame Jamming in trim 2 Loading wrong position in belt Error proofing, auto alarm by

machine

1 Operator confirm and adjust 6 12 2

Spray wash by high

pump water

Remove molding flash Ensure pressure in

spec

Flash on lead Cosmetic failure 5 Pressure lower than spec Error proofing, auto alarm by

machine

1 Check list and 100% auto-vision 4 20 5

Spray wash by high

pump water

Remove molding flash Ensure pressure in

spec

Flash on lead Cosmetic failure 5 Nozzle block PM and routine check 3 Check list and 100% auto-vision 4 60 15

Spray wash by high

pump water

Remove molding flash Ensure pressure in

spec

Body damage and

roughness

Cosmetic failure 5 Pressure higher than spec Error proofing, auto alarm by

machine

1 Check list and 100% auto-vision 4 20 5

Transfer to next step For frame transfer to

correct position

Guide normally Deforming frame Jamming in trim 2 Loading wrong position in belt Error proofing, auto alarm by

machine

1 Operator confirm and adjust 6 12 2

Activate Cu lead Remove oxide from Cu

surface

Solution nomally Poor solderability De-wetting 8 DD Low chemical solution content Daily lab analysis 2 a. Solution content auto alarm

b. Solder-ability test by shitf

5 80 16

Transfer to next step For frame transfer to

correct position

Guide normally Deforming frame Jamming in trim 2 Loading wrong position in belt Error proofing, auto alarm by

machine

1 Operator confirm and adjust 6 12 2

Pre-dip steel belt &

frame

Remove water &

activate belt

Ensure current in spec Tin dregs Cosmetic failure 5 Incorret current anf liquid height Error proofing, auto alarm by

machine

1 Start check and program change

check

7 35 5

Transfer to next step For frame transfer to

correct position

Guide normally Deforming frame Jamming in trim 2 Loading wrong position in belt Error proofing, auto alarm by

machine

1 Operator confirm and adjust 6 12 2

Sn plating Sn plating in Cu

surface

Ensure current in spec Thickness out of spec Non-wetting 8 DD Current lower than spec Error proofing, auto alarm by

machine

1 X-ray test per program change

(Plating thickness SPC Xbar-S chart)

5 40 8

Sn plating Sn plating in Cu

surface

Ensure Pb content

below spec

Pb content out of spec High Pb content over

spec

9 DT Tin ball Pb content out of spec No Pb plating and anode

solder ball

1 AAS and analysis report 2 18 9

Sn plating Sn plating in Cu

surface

Ensure liquid height

correct

Discoloration Cosmetic failure 5 Incorret liquid height Error proofing, auto alarm by

machine

1 Check list and 100% auto-vision 5 25 5

Transfer to next step For frame transfer to

correct position

Guide normally Deforming frame Jamming in trim 2 Loading wrong position in belt Error proofing, auto alarm by

machine

1 Operator confirm and adjust 6 12 2

Clean by tank water Remove plating

chemical

Ensure water rinse

normally

Lead contamination Non-wetting 8 DD Tank rinse nozzle block PM and routine check 2 Solder-ability test by shift 6 96 16

Clean by fresh water Remove plating

chemical

Ensure flowmeter in

spec

Lead contamination Non-wetting 8 DD Rinse folowmeter below spec PM and routine check 2 Solder-ability test by shift 6 96 16

Transfer to next step For frame transfer to

correct position

Guide normally Deforming frame Jamming in trim 2 Loading wrong position in belt Error proofing, auto alarm by

machine

1 Operator confirm and adjust 6 12 2

Neutralization acid Neutralize plating acid

on frame & body

Ensure PH in spec Discoloration Cosmetic failure 5 Lower PH Daily replace and lab analysis 2 Check list and 100% auto-vision 4 40 10

Neutralization acid Neutralize plating acid

on frame & body

Ensure PH in spec Lead contamination Non-wetting 8 DD Lower PH Daily replace and lab analysis 2 a. Solution content auto alarm

b. Solder-ability test by shitf

5 80 16

Transfer to next step For frame transfer to

correct position

Guide normally Deforming frame Jamming in trim 2 Loading wrong position in belt Error proofing, auto alarm by

machine

1 Operator confirm and adjust 6 12 2

Clean by tank water Remove chemical Ensure water rinse

normally

Discoloration Cosmetic failure 5 Tank rinse nozzle block PM and routine check 2 Check list and 100% auto-vision 4 40 10

Transfer to next step For frame transfer to

correct position

Guide normally Deforming frame Jamming in trim 2 Loading wrong position in belt Error proofing, auto alarm by

machine

1 Operator confirm and adjust 6 12 2

Clean by tank hot water Remove chemical and

impurity

Ensure water rinse

normally

Lead contamination Non-wetting 8 DD Lack of hot DI water Daily replace and lab analysis 2 Solder-ability test by shift 6 96 16

Clean by fresh water Remove chemical and

impurity

Ensure flowmeter in

spec

Discoloration Cosmetic failure 5 Rinse folowmeter below spec PM and routine check 2 Check list and 100% auto-vision 4 40 10

Transfer to next step For frame transfer to

correct position

Guide normally Deforming frame Jamming in trim 2 Loading wrong position in belt Error proofing, auto alarm by

machine

1 Operator confirm and adjust 6 12 2

Blow off *4 Remove water Ensure blast blower

normally

Discoloration Cosmetic failure 5 Air knife block PM and routine check 2 Check list and 100% auto-vision 4 40 10

Transfer to next step For frame transfer to

correct position

Guide normally Deforming frame Jamming in trim 2 Loading wrong position in belt Error proofing, auto alarm by

machine

1 Operator confirm and adjust 6 12 2

Oven drying Remove water Ensure temperature in

spec

Discoloration Cosmetic failure 5 Temeperature below spec Error proofing, auto alarm by

machine

1 Check list and 100% auto-vision 2 10 5

Unloading
Unloading frame Unload frame to

magzine

Make unloading

mechanical gripper

normally

Deforming frame Jamming in trim 2 Unloading wrong position in belt Error proofing, auto alarm by

machine

1 Operator confirm and adjust 6 12 2

Annealing
Annealing Reduce Cu and tin

layer stress

Ensure time and

temperaure

Tin whisker Customer application

failure

8 Wrong time and N2 flowmeter Error proofing, auto alarm by

machine

1 Start check and check list 6 48 8

Note: 

1. In general,if S*O>=40 , need to take corrective action; also to reduce ranking, should follow the order of: Severity, occurrence and detection.

2. The Rev. before 31 is from Matrix structure. 

3. Remark: Machine power off by accident, at the beginning of machine recovery to mass production, keep the same control method, double confirmation for one more time.. Refer GSK-4681

4. ☆ Means alternative solution

5. ★ Means error proofing in prevention
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Water rinse

Hot DI water rinse

Blow off

Drying

KHOP-340

Auto strip plating

Set up

Lead frame pick &

place

Elec-Deflash

Water jet rinse

Activation

Pre-dip

Plating

Water rinse

Neatralization
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Vishay General Semiconductor

Size Freq.

Check high pressure air 0.4~0.6Mpa / 4~6Kgf/cm2

KHOI-010

KHSOP-SMP-002

Visual inspection Once Every shift start Checklist

SMP-soldering-03/05

If abnormal, stop machine, and notify EE to repair, refer to

KHSOP-SMP-014

Check the system setting

a.selection of loadering program

b.selection of reflow station

c.selection of dice loader

KHOI-010

KHSOP-SMP-002

KHOI-010 AT-004

Visual inspection Once Every shift start Checklist

SMP-soldering-01/03

If detected program selection error, replace it with the correct program, isolate related

products and issue MRB1.

Check the cleaning effect of leadframe loading station KHOI-010 AT-006 Visual inspection Once Every shift start Checklist

SMP-soldering-03

If detected foreign particles or dirty, add cleaning until it is acceptable.

Check the cleaning effect of  folding station KHOI-010 AT-006 Visual inspection Once Every shift start；Per 1hour Checklist

SMP-soldering-01/03

If detected foreign particles or dirty, add cleaning until it is acceptable.

Check the cleaning effect of track KHOI-010 AT-006 Visual inspection Once Every shift start；Per 4hours Checklist

SMP-soldering-01/03

If detected foreign particles or dirty, add cleaning until it is acceptable.

Check the cleaning effect of preheating and soldering

station.

KHOI-010 AT-006 Visual inspection Once Every shift start；Per 2hours Checklist

SMP-soldering-01/03

If detected foreign particles or dirty, add cleaning until it is acceptable.

Check the cleaning effect of shake loader KHOI-010 AT-006 Visual inspection Per shake loader Every shift start and after change

shake loader.

Checklist

SMP-soldering-01/03

If detected foreign particles or dirty, add cleaning until it is acceptable.

Dispense solder paste on die pad Dispensing Device

KVA-06

P Solder paste on the bottom pad Not over the corner of inner V-groove and

cover three dimples refer KHOI-010 AT-

002

Visual inspection one piece Every shift start.Or after repair and pin

cleaing

Check list

Refer to SMP-soldering-01/03/05

If abnormal, quarantine the lots, stop machine and notifyEE/PE.  Refer to KHSOP-SMP-

014

P Pin box checking No solder residule or other

contamination,no worn out or deform

,spring function well.

refer KHOI-010AT-005 & AT-006

Visual inspection&Press Each pin Per shift start, after pin box cleaning

and change pin box.

Check list

Refer to SMP-soldering-01/03 1.If solder paste/flux or foreign particles are found on the pin, cleaning again

2.If uncorrect pin size is found, replace it with correct pin size

3.If pin elasticity abnormal / worn out / deform are found, replace with backup pin box,

and notify EE to repair

4.If have involved subassembly material, quarantine the material and issue MRB

P AOI program check Solder area and position can't over control

limit. Refer KHSOP-SMP-013&OCAP-

SMP-001

Visual inspection Once Shift start, change pin box, and pin

pepair.

Check list

Refer to SMP-soldering-03

If abnormal, stop machine and notifyEE/PE.

Refer to OCAP-SMP-soldering 7

P

AOI validity verification KHSOP-SMP-013 Visual inspection Once
Afer clean the AOI structure,light and

camera during PM

Check list

SMP-soldering-01
Notice ee if detected any abnormal, mass production after machine recovery.

P SOLDER WEIGHT

MEASUREMENT- BOTTOM

SOLDER PASTE

KHOI-010 AT-002 BALANCE THREE PIECE SHIFT START; AFTER PM; CHANGE

PIN BOX

Check list

Refer to SMP-soldering-08

If abnormal, stop machine and notifyEE/PE.

Refer to KHOCAP-SMP-001

p Check solder paste plate，flux plate and scraper

a.Cleaning

b.Installation and trial

KHOI-010 AT-006 Visual inspection Once Shift start Check list

SMP-soldering-03

If detected foreign particles or dirty, add cleaning until it is acceptable.

Pick&place dice Shake loader and

pick-up device

KVA-06

P Dice position on the bottom pad Not over outer V-groove  and Should be

bigger than 1/2 V-groove to the outside V-

groove edge the distances, refer KHOI-

010 AT-003

Visual inspection one sheet Per shift start/ change nozzle

box/after re installing the nozzle box

Check list

Refer to SMP-soldering-01/03/05

If abnormal, quarantine the lots, stop machine and notifyEE/PE.  Refer to KHSOP-SMP-

014

KHOI-010 Parameter setting Soldering Device

KVA-06

P

Machine and tooling cleaning Soldering Device

KVA-06

P

Product/Process Specification / Tolerance

Machine, Device,

Jig, Tools For Mfg.

Part Number/Latest Change Level:

Supplier/Plant:

Core Team: Core Team: Frank Lin(PD), Tom Liu(PE), Kent Chen(PE),  Larry Shen(MFG), Charles.Cheng(QA), YC Chen(EE), Amber Chang(PE), Will Tseng(PE)

Characteristics Special

Char.

Class

Process Name / Operation

Description

Methods

Customer Engineering Approval / Date (If Req'd): 

Part Name: SMP

Process

Process Number Reaction Plan

Evaulation Measurement Technique Sample

Responsibi

lity Product Control Method

GSK-4617 Attachment 1

C         o         n         t         r        o         l                P         l         a         n
Key Contact / Phone:  Will Tseng /3504 Date (Orig.):

11/08/21
Date (Rev.): 04/20/23

Control Plan Number: KHCP-077 SMP

Rev. No.:6

Supplier Code: ECN approval number: 23-9089

Process: Special Characteristic Symbols: "DD" for not relating safety or legal ; "DT" for safety or legal consideration Customer Quality Approval / Date (If Req'd): 

Prototype Pre-launch Production
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Vishay General Semiconductor
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Machine, Device,

Jig, Tools For Mfg.
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lity Product Control Method
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Prototype Pre-launch Production

P Check the nozzle

a.Type

b.Clean/worn out/deform

KHOI-010

KHOI-010 AT-007

Visual inspection Once Shift start; re installing nozzle box. check list

SMP-soldering-01/03

1.If uncorrect nozzle is found, replace it with correct nozzle

2.If dirt nozzle is found, add cleaning until nozzle clean.

3.If nozzle worn out or deform is found, notify EE to repair

P Check the dice loader

a.Type

b.Clean/worn out/deform

KHOI-010 AT-009 Visual inspection Once Shift start;change dice loader Check list

SMP-soldering-01/03

1.If uncorrect dice loader is found, replace it with correct dice loader

2.If dirt dice loader is found, add cleaning until dice loader clean.

3.If dice loader worn out or deform is found, notify ee to repair

Dispense flux on top finger Dispensing Device

KVA-06

P Confirm whether have bubble or

foreign substance after open the

tank.

Lumps,crystallization,foreign particles and

cluster air bubble are not allowed.Refer to

KHOI-010

Visual inspection 100% inspection After open the flux tank Check list

Refer to SMP-soldering-01

Detect flux abnormal, sub assembly material enter  in EER ,abnormal flux enter in

DMDA.

p Flux on the top finger Cover dimple and not over top finger

refer KHOI-010 AT-002

Visual inspection one sheet Every shift start. Or after repair and

pin cleaing

Check list

Refer to SMP-soldering-01/03/05

If abnormal, quarantine the lots, stop machine and notifyEE/PE.

Refer to KHSOP-SMP-014

P Pin box checking No solder residule or other

contamination,no worn out or deform

,spring function well.

referKHOI-010AT-005 & AT-006

Visual inspection&Press Each pin Per shift start, after pin box cleaning

and change pin box.

Check list

Refer to SMP-soldering-01/03 1.If solder paste/flux or foreign particles are found on the pin, cleaning again

2.If uncorrect pin size is found, replace it with correct pin size

3.If pin elasticity abnormal / worn out / deform are found, replace with backup pin box,

and notify EE to repair

4.If have involved subassembly material, quarantine the material and issue MRB

Folding Folding tooling

KVA-06

P(IPQC) Finger miss center +/-3.5mil  Refer KHOI-010 AT-004 SMP

soldering key parameter control and tool

usage specification

Measurement microscope 32pcs, 2 columns Per shift start，per 4hours fter folding

maintain

Check list

Refer to SMP-soldering-02/05

If abnormal, quarantine the lots,stop machine and notifyEE/PE.

Refer to KHSOP-SMP-014

P(IPQC) Reflow parameter checking, and measure heating block

temperature .Include pre heating and reflow station.

Refer to KHOI-010 SMP Thermometer Once Per shift start Check list

Refer to SMP-soldering-03/05

If abnormal, quarantine the lots,stop machine and notifyEE/PE.Refer to KHSOP-SMP-

014

PE* Measure reflow profile Refer to KHSOP-0035（PE） Thermal couple & recorder Once Per 2 Weeks Profile  Record If abnormal, quarantine the lots,stop machine and notifyEE/PE.

P Check weight whether deform or worn out. KHOI-010 AT-006 Visual inspection Once shift start;  per 2hours Check list

Refer to SMP-soldering-01/03

1.If weight deform or worn out is found, notify EE to check and replace the qualified

weight.

2.If have involved subassembly material, quarantine the material and issue MRB

P Check the number of weight in reflow station KHOI-010

KHSOP-SMP-002

Visual inspection Once shift start Check list

SMP-soldering-03

If found the number of weight is isufficient,supplementary weight

P Pull test Refer  KHOI-010 AT-004 SMP soldering

key parameter control and tool usage

specification

Makeweight test 20EA( 4ea per corner

and 4 ea per center)

Per die lot, shift start, pin box

replacement

Check list

Refer to SMP-soldering-01/03

If abnormal, quarantine the lots,stop machine and notifyEE/PE.

P(IPQC) Soldering height measurement Refer to KHOI-010 AT-004；KHOCAP-

SMP-001

Height meter 48pcs, 3columns (left

middle and right)

Per shift start, every four hours,

change product type, after PM

Xbar S chart

Refer to SMP-Soldering-09

If abnormal, quarantine the lots,stop machine and notifyEE/PE.

Refer to KHOCAP-SMP-001 (KHOCAP-SMP-soldering 3)；KHOCAP-SMP-001

(KHOCAP-SMP-soldering 5).

P(IPQC) Dice position measurement Refer to KHOI-010 AT-004 Measurement microscope 32pcs, 2 columns Per shift start，change shake loader

and after PM

Check list

Refer to SMP-soldering-06

If abnormal, quarantine the lots,stop machine and notifyEE/PE.

Refer to KHSOP-SMP-014

Die missing 1Acc.2 Reject,

refer to KHSOP-SMP-005 &KHOCAP-

SMP-001

 Magnifier 384pcs (one sheet) Per strip Check List

Refer to SMP-soldering-04/05

If abnormal, quarantine the lots,stop machine and notifyEE/PE.

Refer to KHOCAP-SMP-001 (KHOCAP-SMP-soldering 1)

Double Die

Reverse die

Finger tilt

Dice chip out

Dice misalignment

Incomplete folding 0 Acc. 1 Reject,

refer to KHSOP-SMP-005&KHOCAP-

SMP-001.

 Magnifier 384pcs (one sheet) Per strip Check List

Refer to SMP-soldering-04/05

If abnormal, quarantine the lots,stop machine and notifyEE/PE.

Refer to KHOCAP-SMP-001 (KHOCAP-SMP-soldering 2)

L/F deformation

Locator hole deformation

solder ball

Solder necking

Solder overhang

Finger missing

Finger miss center

Dice on hook

Check List

Refer to SMP-soldering-04/05

If abnormal, quarantine the lots,stop machine and notifyEE/PE.Per strip Magnifier

 Magnifier

384pcs (one sheet)

KHOI-010

P

Soldering

0 Acc. 1 Reject,

refer to KHSOP-SMP-005

1Acc.2 Reject,

refer to KHSOP-SMP-005

Soldering Device

KVA-06

384pcs (one sheet) Per strip Check List

Refer to SMP-soldering-04/05

If abnormal, quarantine the lots,stop machine and notifyEE/PE. Refer toKHSOP-SMP-

014.
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Prototype Pre-launch Production

None-wetting

Dice crack

Dice touching

Die tilt

Dice out of pad

Copper filament

Dice metal peeling

Finger broken 0 Acc. 1 Reject, refer to KHSOP-SMP-005 Microscope(7.5X Min.) 384pcs (one sheet) Per strip Check List

Refer to SMP-soldering-04/05

If abnormal, quarantine the lots,stop machine and notifyEE/PE.

KHOI-020 Degreasing Ultrasonic

Degreaser

P Cleaning tank Tem. Refer to KHOI#020-SMP /KHOP-515

OCAP-SMP-002

KHSOP-B5005(REF)

Vision inspection Once Per shift start Check list  KHSOP-B5005(REF) If abnormal, quarantine the lots,stop machine and notifyEE/PE.

Refer to OCAP-SMP-Flux cleaning1

KLD-01 P Cleaning effectiveness No visible residule on dice and Cu lead

frame is allowed under

Refer to /KHOP-515

KHSOP-B5005(REF)

magnifier(10X Min.) 10 strips Per shift start\Per two hours\after

change N -Propyl bromide

Check list  KHSOP-B5005(REF) 1.If abnormal, quarantine the lots,stop machine and notifyEE/PE. 2.Clean the related

materials again.

KHOI-030 Transfer Molding mold temperature Refer to KHOI-030-SMP

Refer to KHOCAP-SMP-003

KHSOP-SMP-001

Thermometer 6 points for each

top/btm chase

Per shift start Check list

SMP-Molding-02

Mold temperature abnormal refer to KHOCAP-SMP-003 (KHOCAP- SMP -molding 2)

If other abnormal,quarantine the lots,stop machine and notifyEE/PE.

program Refer to KHOI-030-SMP Vision inspection Once Per shift start Check list Mold clamping alarm abnormal refer to KHOCAP-SMP-003 (KHOCAP- SMP -molding 4)

preheat time Refer to KHOCAP-SMP-003 SMP-Molding-02

clamp pressure KHSOP-SMP-001

P transfer pressure

cure time

SPM (speed)

Mechanical inspection
Refer to GS-4775

maginifer(10X Min.) One sheet every mold

chase

Per lot start Check list &Failure Rate Trend

Chart

Molding incomplete fill refer to KHOCAP-SMP-003 (KHOCAP- SMP -molding 1)

IPE Refer to KHOCAP-SMP-003 Molding surface roughness refer to KHOCAP-SMP-003 (KHOCAP- SMP -molding 3)

Body flash Refer to KHOCAP-SMP-003 SMP-Molding-03

Imcomplete filled KHSOP-SMP-001 I51:M56I51:O55I51:L56

Body crack

Body roughness/contamination

P Body hole or void One sheet every mold

chase

Per Lot Start

Body burr/Gate burr

Body misalignment

Body scratch

Body lack of corner

Delamination between body and

lead

Lead miss/ broken

L/F damage/ Pinch on lead frame/

Pinch on bottom pad Air pressure 4~6kg/cm2 Vision inspection Once Per shift start, After PM Chech list

SMP-Molding-02

If abnormal, stop the machine and notify EE/PE

KHOI-050 Post Molding Cure Oven P Cure program Refer to KHOI-050-SMP

KHOCAP-SMP-005

Vision inspection Once Per day shift start Check list

KHSOP-SMP-001 (Oven)

If abnormal, quarantine the lots,stop the machine and notify EE/PE

Machine abnormal power off refer to KHOCAP-SMP-005(KHOCAP-SMP-Post molding

cure 1)
KOV-01 Actual temp. curve Refer to KHOI-050-SMP Temp. curve meter Once Every three months Curve Chart

KHOI-100 Trimming Trimming P(IPQC) Anode lead length DD 24±6mil (18~30) 4pcs Xbar-R chart

Device length 152±4mil (148~156)

KFR-11 Lead coplanarity  Max.4mil

Stand off -2~4mil  (Against body direction)

P Mechanical inspection Not allowed Magnifier (10X Min.) 30ea Per shift start, PM

Internal part exposure
After die repaired.

Body broken/crack
KHOI-100 SMP Trim Per 2 hours

Body chip
KHSOP-SMP-001

Miss/broken lead
KHOCAP-SMP-004

Pinch on lead

Delamination between body & lead

Lead burr residue or contamination
Lead copper exposure

KHOI-090 Test/Marking/Tape Tester/Laser/Taping
P

★Tester accuracy Golden sample(TRR)

Golden sample(DVF)

tester selfcheck Once/parameter Per day

★Binning accuracy Refer to KHSOP-SMP-010 TMTT Binning

Accuracy Procedure

Golden samples Once/parameter Per week

Check list SMP-TMTT-01（A）

Test program check Test program and marking type are same

as RC65 sheet and traveller.

Vision inspection Once/tester Per test program change and shift

start Check list SMP-TMTT-02

VF DD TTK Tester

IR

VR

ZZK/ZZT/SURGE/VC

DVF

TRR

P
Marking type Marking type should be accordant with

RC65 sheet, test program and traveller.

Vision inspection 22 pcs Per test program change(retaping)

and shift start Check list SMP-TMTT-02

If other abnormal, quarantine the lots,stop machine and notify EE/PE

Per shift start or change tooling or PM

or after die repaired

If abnormal, quarantine the lots,stop the machine and notify EE/PE

If other abnormal, quarantine the lots,stop machine and notifyEE/PE.

Tooling microscope(refer to KHSOP-

004)

3D measurement instrument /

projector

 Magnifier

KHOI-010

P

KJH-10

Soldering

Transfer Molding

Machine

 Refer to KHOI-090-SMP

Refer to testing spec. and program

0 Acc. 1 Reject,

refer to KHSOP-SMP-005

Soldering Device

KVA-06

KMM-01

384pcs (one sheet) Per strip Check List

Refer to SMP-soldering-04/05

If abnormal, quarantine the lots,stop machine and notifyEE/PE. Refer toKHSOP-SMP-

014.

If abnormal, quarantine the lots,stop the machine and notify EE/PE

If abnormal, quarantine the lots,stop the machine and notify EE/PE

If abnormal, quarantine the lots,stop the machine and notify EE/PE

Devices falling to ground refer to KHOCAP-SMP-004 (KHOCAP-SMP-Trim 1)

Mis-feeding to refer to KHOCAP-SMP-004 (KHOCAP-SMP-Trim 2)

Per day

Checklist: SMP- Trim-002

Per device PROGRAM  WITH AUTO-

LOADING

SYL&SBL CONTROL DEFINE

ALARM GATE IN PROMIS

SYSTEM

Check list

SMP-TMTT-01（A）

Checklist: SMP- Trim-004

100% test at least

Once/parameter
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Vishay General Semiconductor

Size Freq.

Product/Process Specification / Tolerance

Machine, Device,

Jig, Tools For Mfg.

Part Number/Latest Change Level:

Supplier/Plant:

Core Team: Core Team: Frank Lin(PD), Tom Liu(PE), Kent Chen(PE),  Larry Shen(MFG), Charles.Cheng(QA), YC Chen(EE), Amber Chang(PE), Will Tseng(PE)

Characteristics Special

Char.

Class

Process Name / Operation

Description

Methods

Customer Engineering Approval / Date (If Req'd): 

Part Name: SMP

Process

Process Number Reaction Plan

Evaulation Measurement Technique Sample

Responsibi

lity Product Control Method

GSK-4617 Attachment 1

C         o         n         t         r        o         l                P         l         a         n
Key Contact / Phone:  Will Tseng /3504 Date (Orig.):

11/08/21
Date (Rev.): 04/20/23

Control Plan Number: KHCP-077 SMP

Rev. No.:6

Supplier Code: ECN approval number: 23-9089

Process: Special Characteristic Symbols: "DD" for not relating safety or legal ; "DT" for safety or legal consideration Customer Quality Approval / Date (If Req'd): 

Prototype Pre-launch Production

P
Marking & surface mechanical

defects inspection:                        -

Illegible marking /  -No Marking / -

Rev. Marking /  -Wrong Marking /  -

No cathode band / -Body scratch /  -

Flash on lead

GS-4775 Auto vision system 100% 100% Auto-vision program If abnormal , quarantine the abnormal lots, stop the machine and notify EE/PE

Body surface roughness and flash on lead defect, refer KHOCAP-SMP-006(KHOCAP-

SMP-TMTT 1)

Marking defect, refer KHOCAP-SMP-006(KHOCAP-SMP-TMTT 2)

P
Outline dimension check      -Total

length /  -Lead length (anode)

GS-4775 Auto vision system 100% 100% Auto-vision program If abnormal, quarantine the abnormal lots, stop the machine and notify EE/ PE.

P
Mechanical defect:

-Body void/ body crack/

-IPE/

-Body standoff  /  -Delamination

between body and lead /    -Flying

lead /  -lead flash /  -Lead

discolor/oxidation /  -Lead

slant/skew /  -Miss/broken lead /

GS-4775 Auto vision system 100% 100% Auto-vision program If abnormal, quarantine the abnormal lots, stop the machine and notify EE/ PE.

P(IPQC)
Peeling force DD 20-80g (KHSOP-B5023) Peeliing force tester 30cm Per shift start，Per 6 hours, after

change  tape, after  PM

X-R chart

Check List SMP-TMTT-01（B）

Refer KHOCAP-SMP-006(KHOCAP-SMP-TMTT 4)

P
Cover tape misalignment

and split tape

GS-4775 Vision inspection 20cm Once/Per 2 hours Check list SMP-TMTT-02/03 Refer KHOCAP-SMP-006(KHOCAP-SMP-TMTT 3)

P
Balance supporter inspection KHSOP-B5023 Vision inspection once Per 12H

Check list SMP-TMTT-02

P
wrong internal packing,  label,  date

code on label, cover tape

misalignment, wrong empty of

taping leader and tailer, label

illegible, label position wrong, tape

open, wrong reel direction, empty

pocket over spec., packing material

brocken and cover tape overlapping

GS-4775 Vision inspection Sampling check By lot Check list SMP-Production-01 If abnormal, quarantine the abnormal lots, stop the machine and notify EE/ PE.

Tape visual defect, refer KHOCAP-SMP-007

P
Marking defects

-Illegible marking

-No marking

-Poor plating

-Body crack

-Miss device

-Reverse reeling

-Mix type

-Tape open

GS-4775 Vision inspection Sampling check By lot Check list MP-Production-02 If abnormal, quarantine the abnormal lots, stop the machine and notify EE/ PE.

Remark:

7.★Means error proofing in prevention

6. After machine pm, check machine setting and devices as routine start check, Machine recover from process parameters change by  engineering experiment, please ensure that the original parameters are restored. check machine setting and devices as shift start check

3. Any abnormal must inform related engineers through oral and EER.

4. Device Defects Album refer SOP#005

1. Abnormal status of control chart:

   1.1 Some control point over control limit(UCL&LCL)

   1.2 seven points in a row on one side of average.

2. Abnormal criteria:

2.1 Assembly/molding/plating/trimming: for every station total yield lower than 99% 

5.  Remark: Machine power off by accident, at the beginning of machine recovery to mass production, keep the same control method, double confirmation for one more time.
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Vishay General Semiconductor Taiwan Ltd. Nanzi Branch GSK-4617 Attachment 1

Size Freq.

KHOP-340 STRIP PLATING MECO AUTO STRIP

PLATING  KPL-01

P CHEMICAL AND HOT DI WATER TANK

TEMP

KHOP-340 CHECK M/C DISPLAY ONCE PER 3 HOURS CHECK LIST

KHSOP-B5005(STRIP

PLATING)-2

IF ABNORMAL, STOP THE MACHINE AND NOTIFY EE/PE

FRESH WATER RINSE FLOW MACHINE  DISPLAY

KHOP-340

CHECK FLOWMETER

READING

ONCE PER 3 HOURS CHECK LIST

KHSOP-B5005(STRIP

PLATING)-2

IF ABNORMAL, STOP THE MACHINE AND NOTIFY EE/PE

CHEMICAL AND WATER RINSE TANK

LIQUID

MACHINE  DISPLAY VISUAL INSPECTION EVERY TANK ONCE PER 3 HOURS CHECK LIST

KHSOP-B5005(STRIP

PLATING)-2

IF ABNORMAL, STOP THE MACHINE AND NOTIFY EE/PE

 MACHINE JAMMING MACHINE  DISPLAY CHECK MACHINE

DISPLAY

ALL DEVICES LOT ID

WHEN IN MACHINE

MACHINE STATUS IN "STANDBY" CHECK LIST

KHSOP-B5005(STRIP

PLATING)-7

1. STOP MACHINE

2. NOTIFY MGF/ EE/PE

3. REFER TO  OCAP-Plating-001

CHEMICAL ADDING KHOP-340 RECORD EVERY TIMES CHECK LIST

KHSOP-B5005(STRIP

PLATING)-1

IF ABNORMAL,STOP THE MACHINE AND NOTIFY EE/PE

CHEMICAL TANK CURRENT MACHINE  DISPLAY

KHSOP-B5005(STRIP

PLATING)

CHECK M/C DISPLAY PER PROGRAM CHANGE PER SHIFT CHECK LIST

KHSOP-B5005(STRIP

PLATING)-3

IF ABNORMAL,STOP THE MACHINE AND NOTIFY EE/PE

FLASH OR RESIN ON LEAD REFER TO KHOP-340

&GSK4775

KHSOP-B5005(STRIP

PLATING)

VISUAL INSPECTION

LIGHT

3 STRIPS PER PROGRAM CHANGE PER SHIFT CHECK LIST

KHSOP-B5005(STRIP

PLATING)-8

IF ABNORMAL, ISSUE MRB1, QUARANTINE THE LOTS,STOP

MACHINE AND NOTIFY EE/PE

LEAD  FRAME DAMAGE

DEFORMING

REFER TO KHOP-340

&GSK4775

KHSOP-B5005(STRIP

PLATING)

VISUAL INSPECTION 3 STRIPS PER PROGRAM CHANGE PER SHIFT CHECK LIST

KHSOP-B5005(STRIP

PLATING)-8

IF ABNORMAL, ISSUE MRB1, QUARANTINE THE LOTS,STOP

MACHINE AND NOTIFY EE/PE

LEAD CU EXPOSURE REFER TO KHOP-340

&GSK4775

KHSOP-B5005(STRIP

PLATING)

VISUAL INSPECTION 3 STRIPS PER PROGRAM CHANGE PER SHIFT CHECK LIST

KHSOP-B5005(STRIP

PLATING)-8

1. STOP MACHINE

2. NOTIFY MGF/ EE/PE

3. REFER TO  OCAP-Plating-001

LEAD DISCOLOR REFER TO KHOP-340

&GSK4775

KHSOP-B5005(STRIP

PLATING)

VISUAL INSPECTION 3 STRIPS PER PROGRAM CHANGE PER SHIFT CHECK LIST

KHSOP-B5005(STRIP

PLATING)-8

IF ABNORMAL, ISSUE MRB1, QUARANTINE THE LOTS,STOP

MACHINE AND NOTIFY EE/PE

IPQC SOLDERABILITY TEST DD Solder Coverage >=95%

SOP#3007 (QA DEPT.)

KHSOP-B5005(STRIP

PLATING)

KHSOP-3007 11 EA ONCE PER SHIFT Solderability test

CHECK LIST

KHSOP-B5005(STRIP

PLATING)-9

 QUARANTINE RELATIVE DEVICES,AND ISSUE MRB1.

AGING TEST DD Solder Coverage >=95%

SOP#3007 (QC dept.)

KHSOP-3007 11 EA ONCE PER SHIFT Aging test

CHECK LIST

KHSOP-B5005(STRIP

PLATING)-10

 QUARANTINE RELATIVE DEVICES,AND ISSUE MRB1.

 PURE-TIN PLATING THICKNESS DD 320-1000 UINCH X-RAY 3 STRIPS(3 POINT/ STRIP) PER PROGRAM CHANGE PER SHIFT X bar-S CHART 1. STOP MACHINE

2. NOTIFY MGF/ EE/PE

3. REFER TO  OCAP-Plating-001

PRE&POST TREATMENT CHEMICAL

CONCENTRATION

PE SOP-0027 CHEMICAL ANALYSIS PER LINE EVERY WORKING DAY CHECK LIST

KHSOP-B5005(STRIP

PLATING)-6

IF ABNORMAL,NOTIFY EE/PE AND ISSUE MRB1.

PLATING SOLUTION ANALYSIS  PE SOP-0027 CHEMICAL ANALYSIS PER LINE EVERY WORKING DAY CHECK LIST

KHSOP-B5005(STRIP

PLATING)-6

IF ABNORMAL,NOTIFY EE/PE AND ISSUE MRB1.

PE PB CONTENT IN PURE-TIN PLATING BATH DT <5PPM AA ANALYSIS PER LINE ONCE PER MONTH CHECK LIST

KHSOP-B5005(STRIP

PLATING)-6

IF ABNORMAL,NOTIFY EE/PE AND ISSUE MRB1.

PB CONTENT IN PURE-TIN

PLATING LAYER

DT <350PPM AA ANALYSIS 1 STRIP PER EACH LINE ONCE PER MONTH CHECK LIST

KHSOP-B5005(STRIP

PLATING)-6

IF ABNORMAL,NOTIFY EE/PE AND ISSUE MRB1.

P ANNEALING TEMPERATURE AND N2

CURRENT

155+-5（150-160）℃,

80L/MIN

MACHINE DISPLAY ALL MACHINE ONCE PER SHIFT CHECK LIST

KHSOP-B5005(STRIP

PLATING)-11

QUARANTINE PROBLEM MATERIAL, ISSUE MRB1,INFORM PE

AND EE ENGINEER FOR ACTION

AFTER MACHINE PM, CHECK MACHINE SETTING AND DEVICES AS ROUTINE START CHECK

C         o         n         t         r        o         l                P         l         a         n

Supplier/Plant: Supplier Code: ECN: 23-9052

Part Name:SMX、SMPC、Micro SMP、SMP、SMF Process: Customer Quality Approval / Date (If Req'd): 

Control Plan Number:KHCP-123 plating

Key Contact / Phone: Will Tseng / 3504 Date (Orig.):30/11/20 Date (Rev.):03/16/23 Rev. No.: 8

Part Number/Latest Change Level: Core Team:  Will Tseng(PE), Peavy Hsu(PE), Charles Cheng(QA), George Yu(MFG), Alan Lo(QA), Leon  Hsu(EE), YC Chen(EE), Tom Liu(PE) Customer Engineering Approval / Date (If Req'd): 

Special Characteristic Symbols: "DD" for not relating safety or legal ; "DT" for safety or legal consideration

Reaction Plan
Special Char.

Class

Methods

Product / Process Specification

/ Tolerance

Evaluation Measurement

Technique
Control Method

SamplePart / process

Number

Process Name /

Operation

Description

Machine Device. Jig. Tools

For Mfg.

Characteristics

Note Product Process

Prototype Pre-launch Production
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Measurement System Analysis 
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Area Section Parameter Attributes Guage No. Date GRR% ndc Result
VF variables TK-188ZDP 5.59% 25 Pass
VR variables TK-188ZDP 6.89% 20 Pass
IR variables TK-188ZDP 7.46% 18 Pass
VF variables TK-188ZDP 5.86% 24 Pass
VR variables TK-188ZDP 6.90% 20 Pass
IR variables TK-188ZDP 7.54% 19 Pass
VF variables TK-188ZDP 5.86% 24 Pass
VR variables TK-188ZDP 6.90% 20 Pass
IR variables TK-188ZDP 7.54% 19 Pass
VF variables TK-188ZDP 5.83% 24 Pass
VR variables TK-188ZDP 6.78% 21 Pass
IR variables TK-188ZDP 6.07% 23 Pass
VF variables TK-188ZDP 2.41% 58 Pass
VR variables TK-188ZDP 4.19% 34 Pass
IR variables TK-188ZDP 3.07% 46 Pass
VF variables TK-188ZDP 1.95% 73 Pass
VR variables TK-188ZDP 2.62% 54 Pass
IR variables TK-188ZDP 3.20% 44 Pass
VF variables TK-188DSV 8.23% 17 Pass
VR variables TK-188DSV 6.18% 23 Pass
IR variables TK-188DSV 6.80% 21 Pass

TRR variables TK-188DSV 4.64% 30 Pass
VF variables TK-188DSV 7.06% 19 Pass
VR variables TK-188DSV 5.51% 26 Pass
IR variables TK-188DSV 0.91% 154 Pass

TRR variables TK-188DSV 3.94% 35 Pass
VF variables TK-188DSV 4.02% 35 Pass
VR variables TK-188DSV 5.39% 26 Pass
IR variables TK-188DSV 1.27% 111 Pass

TRR variables TK-188DSV 4.35% 32 Pass
VF variables TK-188DSV 4.43% 31 Pass
VR variables TK-188DSV 5.07% 28 Pass
IR variables TK-188DSV 0.89% 156 Pass

TRR variables TK-188DSV 3.95% 35 Pass
Wafer reflow Height variables HM-02 2022/10/26 2.27% 62 Pass
Wafer Cutting Width variables OM-01 2022/10/26 1.32% 106 Pass

Weight variables WB-01 2022/10/26 3.45% 40 Pass
Soldering solder joint variables SP-01 2022/10/22 6.70% 21 Pass

Height variables HM-01 2022/11/4 3.16% 44 Pass
Weight variables WB-07 2022/11/4 0.57% 247 Pass

TMTT Pull test variables PF-02 2022/4/8 6.79% 20 Pass
Dimension X variables PM-01 0.43% 331 Pass
Dimension Y variables PM-01 0.27% 513 Pass
Dimension

Projector-Angle
variables PM-01 1.17% 120 Pass

Forming Dimension variables OM-08 2022/10/12 5.20% 27 Pass
Plating Thickness variables KXR-02 2022/7/1 6.03% 23 Pass

variables VF 6.18% 22 Pass
variables IR 8.90% 16 Pass
variables VF 0.39% 355 Pass
variables VR 0.96% 146 Pass
variables IF 0.55% 254 Pass

TEST3 variables VL 1.73% 81 Pass
TEST4 variables TRR 7.50% 19 Pass
TEST5 variables IR 0.68% 207 Pass

variables VF 1.29% 108 Pass
variables DVF 4.98% 28 Pass
variables VF 1.73% 81 Pass

variables IR 2.90% 48 Pass

Dicing

EA Sorting

(EA-07)

EA Sorting

(EA-06)

EA Sorting

(EA-10)

EA Sorting

(EA-05)

2022/8/10

2022/8/10

2022/8/10

2022/8/10

2022/8/25

2022/8/10

2022/8/10

2022/8/10

2022/8/10

2022/8/10

2022/8/10

Assembly

Gage R & R Summary   

TEST1

TEST2

TEST6

TEST6

2022/8/1

Trim/Form

Screen

EA Sorting

(EA-09)

TMTT

EA Sorting

(EA-01)

EA Sorting

(EA-02)

EA Sorting

(EA-03)

EA Sorting

(EA-04)

EA Sorting

(EA-08)
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9. 

Dimensional Results 
 
 
 
 
 
 
 



   Unit: Inch

A B C D E F G H I J K L

SPEC 0.074~0.086 0.126~0.142 0.146~0.158 0.041~0.053 REF 0.012 0.087~0.103 0.016~0.032 0.024~0.036 0.033~0.045 0.006~0.018 0.000~0.012 0.004~0.013

Min 0.0810 0.1335 0.1500 0.0492 0.0101 0.0956 0.0198 0.0302 0.0390 0.0116 0.0053 0.0075

Max 0.0830 0.1360 0.1515 0.0510 0.0152 0.0991 0.0224 0.0327 0.0400 0.0145 0.0070 0.0090

Avg. 0.0821 0.1345 0.1507 0.0500 0.0119 0.0970 0.0211 0.0315 0.0395 0.0129 0.0060 0.0084

Sigam 0.0006 0.0006 0.0005 0.0005 0.0011 0.0008 0.0008 0.0007 0.0004 0.0006 0.0005 0.0003

Avg.-3*Sigma 0.0802 0.1326 0.1492 0.0484 0.0084 0.0947 0.0188 0.0294 0.0384 0.0111 0.0046 0.0075

Avg.+3*Sigma 0.0839 0.1364 0.1522 0.0515 0.0153 0.0993 0.0234 0.0336 0.0406 0.0146 0.0074 0.0092

CPK 2.17 3.92 3.12 1.97 2.58 2.20 2.12 4.94 2.94 4.29 4.99

1 0.0810 0.1350 0.1510 0.0510 0.0130 0.0970 0.0212 0.0307 0.0400 0.0145 0.0054 0.0085

2 0.0830 0.1340 0.1515 0.0494 0.0152 0.0975 0.0210 0.0317 0.0395 0.0123 0.0059 0.0080

3 0.0830 0.1345 0.1505 0.0492 0.0124 0.0965 0.0201 0.0325 0.0390 0.0122 0.0058 0.0080

4 0.0825 0.1345 0.1510 0.0499 0.0131 0.0959 0.0222 0.0311 0.0390 0.0120 0.0066 0.0075

5 0.0810 0.1340 0.1505 0.0507 0.0139 0.0969 0.0212 0.0308 0.0390 0.0137 0.0053 0.0085

6 0.0825 0.1340 0.1505 0.0505 0.0112 0.0969 0.0200 0.0312 0.0400 0.0130 0.0066 0.0085

7 0.0810 0.1340 0.1510 0.0508 0.0124 0.0967 0.0212 0.0313 0.0390 0.0136 0.0058 0.0085

8 0.0825 0.1340 0.1510 0.0499 0.0109 0.0967 0.0206 0.0313 0.0390 0.0134 0.0067 0.0080

9 0.0820 0.1340 0.1500 0.0498 0.0105 0.0968 0.0198 0.0315 0.0395 0.0120 0.0063 0.0085

10 0.0815 0.1335 0.1500 0.0502 0.0118 0.0975 0.0202 0.0314 0.0395 0.0124 0.0053 0.0080

11 0.0820 0.1345 0.1505 0.0492 0.0111 0.0969 0.0209 0.0316 0.0390 0.0131 0.0055 0.0085

12 0.0825 0.1335 0.1515 0.0497 0.0117 0.0956 0.0209 0.0319 0.0395 0.0130 0.0060 0.0085

13 0.0815 0.1355 0.1500 0.0496 0.0129 0.0970 0.0204 0.0305 0.0390 0.0135 0.0053 0.0085

14 0.0820 0.1345 0.1510 0.0501 0.0122 0.0959 0.0218 0.0315 0.0395 0.0127 0.0065 0.0085

15 0.0825 0.1345 0.1505 0.0498 0.0115 0.0970 0.0209 0.0319 0.0395 0.0131 0.0060 0.0085

16 0.0815 0.1350 0.1505 0.0506 0.0119 0.0976 0.0202 0.0327 0.0400 0.0125 0.0067 0.0085

17 0.0815 0.1350 0.1505 0.0493 0.0108 0.0984 0.0209 0.0305 0.0395 0.0128 0.0060 0.0085

18 0.0810 0.1360 0.1505 0.0492 0.0123 0.0977 0.0207 0.0312 0.0395 0.0128 0.0061 0.0080

19 0.0815 0.1345 0.1500 0.0501 0.0111 0.0972 0.0212 0.0322 0.0395 0.0127 0.0065 0.0080

20 0.0825 0.1345 0.1510 0.0505 0.0126 0.0969 0.0223 0.0322 0.0395 0.0127 0.0059 0.0090

21 0.0830 0.1350 0.1505 0.0497 0.0110 0.0962 0.0208 0.0327 0.0400 0.0131 0.0057 0.0085

22 0.0820 0.1340 0.1510 0.0496 0.0109 0.0976 0.0202 0.0312 0.0390 0.0126 0.0066 0.0085

23 0.0825 0.1350 0.1515 0.0497 0.0101 0.0971 0.0222 0.0322 0.0400 0.0133 0.0059 0.0085

24 0.0820 0.1340 0.1500 0.0505 0.0125 0.0959 0.0204 0.0314 0.0395 0.0132 0.0056 0.0085

25 0.0825 0.1345 0.1510 0.0503 0.0108 0.0983 0.0223 0.0317 0.0400 0.0131 0.0055 0.0085

26 0.0820 0.1355 0.1510 0.0502 0.0127 0.0961 0.0224 0.0317 0.0400 0.0126 0.0059 0.0085

27 0.0825 0.1350 0.1515 0.0495 0.0109 0.0974 0.0221 0.0327 0.0400 0.0116 0.0070 0.0080

28 0.0825 0.1355 0.1500 0.0499 0.0129 0.0970 0.0208 0.0302 0.0395 0.0131 0.0058 0.0085

29 0.0820 0.1335 0.1510 0.0507 0.0122 0.0991 0.0215 0.0311 0.0395 0.0125 0.0063 0.0085

30 0.0820 0.1345 0.1500 0.0498 0.0102 0.0972 0.0216 0.0302 0.0395 0.0131 0.0059 0.0085

A
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Environmental Test Summary

Request Part Number xxxHM3 

Package DO-220AA      Ni/Au ; Ti/Ni/Ag          92.5Pb/5Sn/2.5Ag

FAB STD, PAR, FER,SKY,TVS,FRED

Package Qualification: DO-220AA

Metalization

Die attach

Package Process Used TPSMP6.8AHM3_A DO-220AA Ni/Au

AU1PM-M3 DO-220AA Ni/Au

SE10PJHM3 DO-220AA Ni/Au

SS2PH10HM3_A DO-220AA Ti/Ni/Ag

VS-2ENH02HM3 DO-220AA Al/Ti/Ni/Ag

V3PL45HM3 DO-220AA Ti/Al/Ni/Ag

FAB Process: Requested  PAR, FER,STD,SKY,FRED,TMBS,

FAB Process Used TPSMP6.8AHM3_A PAR

AU1PM-M3 FER

SE10PJHM3 STD

SS2PH10HM3_A SKY

VS-2ENH02HM3 FRED

V3PL45HM3 TMBS

Test  Item & Condition Duration TPSMP6.8AHM3_A AU1PMHM3 SE10PJHM3 SS2PH10HM3_A VS-2ENH02HM3 V3PL45HM3

HTRB Ta / Bias 175°C / 5.8V 110°C / 1000V 160℃ / 600V 150℃ / 100V 150°C / 200V 110℃ / 45V

168 Hrs 0 / 77 0 / 77 0 / 77 0 / 77 0 / 77 0 / 77

500 Hrs 0 / 77 0 / 77 0 / 77 0 / 77 0 / 77 0 / 77

1000 Hrs 0 / 77 0 / 77 0 / 77 0 / 77 0 / 77 0 / 77

ESD(HBM) 2KV 0 / 10 0 / 10 0 / 10 0 / 10 0 / 10 0 / 10

@ 100pF / 1500 Ω 6KV 0 / 10 0 / 10 0 / 10 0 / 10 0 / 10

8KV 0 / 10 0 / 10 0 / 10 0 / 10 0 / 10

ESD(CDM) 500V 0 / 10 0 / 10 0 / 10 0 / 10 0 / 10 0 / 10

1000V 0 / 10 0 / 10 0 / 10 0 / 10 0 / 10 0 / 10

Solder Dip Post 0 / 30 0 / 30 0 / 30 0 / 30 0 / 30 0 / 30

@Bake:130°C/24H→Moisture Soak:85°C/85%RH/168H→265°C/10sec

Solderability @245°C/5sec Post 0 / 10 0 / 10 0 / 10 0 / 10 0 / 10 0 / 10

Terminal Strength @2.2LB/60sec Post 0 / 30 0 / 30 0 / 30 0 / 30 0 / 30 0 / 30

Pre-conditioning 0 / 231 0 / 308 0 / 308 0 / 308 0 / 308 0 / 308

@Bake:125°C/24H → Moisture Soak:85°C/85%RH/168H→ Reflow 3 times:TP=260℃

Temperature  Cycling 168 Cycs 0 / 77 0 / 77 0 / 77 0 / 77 0 / 77 0 / 77

@-55°C / +150°C / 30min. 500 Cycs 0 / 77 0 / 77 0 / 77 0 / 77 0 / 77 0 / 77

1000 Cycs 0 / 77 0 / 77 0 / 77 0 / 77 0 / 77 0 / 77

UHAST 24Hrs 0 / 77 0 / 77 0 / 77 0 / 77 0 / 77 0 / 77

@Ta= 130°C / 85%RH / 33.3Psia 48 Hrs 0 / 77 0 / 77 0 / 77 0 / 77 0 / 77 0 / 77

96 Hrs 0 / 77 0 / 77 0 / 77 0 / 77 0 / 77 0 / 77

IOL 2520 Cycs 0 / 77 0 / 77 0 / 77 0 / 77 0 / 77

@DTj=100°C / Ton=Toff=2min 7500 Cycs 0 / 77 0 / 77 0 / 77 0 / 77 0 / 77

15000 Cycs 0 / 77 0 / 77 0 / 77 0 / 77 0 / 77

H3TRB 168 Hrs 0 / 77

@85°C /85%RH/ 80%Vr (max 100V) 500 Hrs 0 / 77

1000 Hrs 0 / 77

HAST 44 Hrs 0 / 77 0 / 77

@110°C / 85%R.H. / 80%VR (max42V)/17.7Psia 132 Hrs 0 / 77 0 / 77

264 Hrs 0 / 77 0 / 77

HAST 16 Hrs 0 / 77 0 / 77 0 / 77

@130°C / 85%R.H. / 80%VR (max42V)/33.3Psia 48 Hrs 0 / 77 0 / 77 0 / 77

96 Hrs 0 / 77 0 / 77 0 / 77

Ni/Au ; xx/Ag

92.5PB / 5SN / 2.5Ag



Production Part Approval-

Parametric Verification Summary

PART NUMBER CUSTOMER P/N S.S.

TPSMP6.8AHM3_A 25 EA per lot

TEST UNIT CONDITION. Spec LSL Spec USL Lot# Temp.(℃) MIN Max. AVG. Std. Dev. Cpk

IR uA @5.8V - - 1 -40°C 39.3 115.6 72.2 23.5 -

IR uA @5.8V - 300 1 25°C 51.2 146.5 91.5 28.9 2.41

IR uA @5.8V - - 1 85°C 72.7 200.8 124.7 38.2 -

IR uA @5.8V - - 1 100°C 80.8 222.2 137.8 41.7 -

IR uA @5.8V - - 1 125°C 97.7 264.8 163.6 48.8 -

IR uA @5.8V - 1000 1 150°C 118.4 317.4 194.9 57.4 4.68

IR uA @5.8V - - 1 185°C 153.8 402.0 246.6 71.2 -

VBR V @10mA 6.45 7.14 1 25°C 6.75 6.92 6.85 0.043 -

VF V @25A - 2.5 1 25°C 1.084 1.102 1.091 0.004 108.68

VC V @23.8A - 10.5 1 25°C 7.850 8.210 8.026 0.107 7.70

IR uA @5.8V - - 2 -40°C 11.0 90.7 50.9 26.5 -

IR uA @5.8V - 300 2 25°C 18.7 118.6 71.5 34.2 2.23

IR uA @5.8V - - 2 85°C 29.0 153.5 98.5 45.3 -

IR uA @5.8V - - 2 100°C 31.2 172.1 112.6 50.7 -

IR uA @5.8V - - 2 125°C 44.6 205.9 139.9 56.3 -

IR uA @5.8V - 1000 2 150°C 59.2 251.1 174.1 66.9 4.12

IR uA @5.8V - - 2 185°C 88.6 335.2 239.8 86.2 -

VBR V @10mA 6.45 7.14 2 25°C 6.930 7.020 6.972 0.026 -

VF V @25A - 2.5 2 25°C 1.096 1.183 1.122 0.020 23.44

VC V @23.8A - 10.5 2 25°C 8.290 8.750 8.432 0.106 6.50

IR uA @5.8V - - 3 -40°C 11.4 82.7 56.3 23.5 -

IR uA @5.8V - 300 3 25°C 15.8 100.3 71.5 28.5 2.67

IR uA @5.8V - - 3 85°C 24.7 143.0 105.1 38.7 -

IR uA @5.8V - - 3 100°C 28.3 160.6 118.7 42.6 -

IR uA @5.8V - - 3 125°C 35.7 194.0 145.6 49.8 -

IR uA @5.8V - 1000 3 150°C 45.8 238.5 181.0 59.1 4.62

IR uA @5.8V - - 3 185°C 66.2 324.9 251.0 76.7 -

VBR V @10mA 6.45 7.14 3 25°C 6.870 6.960 6.924 0.028 -

VF V @25A - 2.5 3 25°C 1.105 1.162 1.119 0.012 38.15

VC V @23.8A - 10.5 3 25°C 8.140 8.540 8.350 0.116 6.20



Production Part Approval-

Parametric Verification Summary

PART NUMBER CUSTOMER P/N S.S.

SE10PJHM3 25 EA per lot

TEST UNIT CONDITION. Spec LSL Spec USL Lot# Temp.(℃) MIN Max. AVG. Std. Dev. Cpk

IR nA @600V - - 1 -40°C 0.900 2.400 1.148 0.282 -

IR uA @600V - 5.0 1 25°C 0.017 0.026 0.020 0.002 773.12

IR uA @600V - - 1 85°C 0.662 0.898 0.735 0.050 -

IR uA @600V - - 1 100°C 1.478 1.972 1.640 0.104 -

IR uA @600V - 50 1 125°C 5.465 6.973 5.976 0.323 45.42

IR uA @600V - - 1 150°C 17.570 22.040 19.235 0.961 -

IR uA @600V - - 1 175°C 35.970 50.330 42.477 3.112 -

VF V @1A - - 1 -40°C 1.007 1.015 1.011 0.002 -

VF V @1A - 1.05 1 25°C 0.944 0.950 0.947 0.001 25.20

VF V @1A - - 1 85°C 0.878 0.883 0.881 0.001 -

VF V @1A - - 1 100°C 0.861 0.867 0.865 0.002 -

VF V @1A - 0.95 1 125°C 0.834 0.840 0.837 0.002 24.63

VF V @1A - - 1 150°C 0.807 0.815 0.811 0.002 -

VF V @1A - - 1 175°C 0.786 0.796 0.792 0.002 -

TRR ns @RG1 - TYP.=780 1 25°C 728.0 832.0 781.2 22.5 -

CJ PF @4V,1MHz - TYP.=7.0 1 25°C 7.36 8.02 7.63 0.18 -

IR nA @600V - - 2 -40°C 0.800 1.100 0.956 0.108 -

IR uA @600V - 5.0 2 25°C 0.015 0.022 0.018 0.002 944.30

IR uA @600V - - 2 85°C 0.588 0.769 0.635 0.040 -

IR uA @600V - - 2 100°C 1.240 1.625 1.355 0.085 -

IR uA @600V - 50 2 125°C 4.309 5.597 4.730 0.300 50.33

IR uA @600V - - 2 150°C 15.220 19.260 16.614 0.923 -

IR uA @600V - - 2 175°C 40.410 51.640 45.076 2.863 -

VF V @1A - - 2 -40°C 1.018 1.025 1.020 0.002 -

VF V @1A - 1.05 2 25°C 0.947 0.953 0.950 0.001 24.26

VF V @1A - - 2 85°C 0.881 0.887 0.885 0.002 -

VF V @1A - - 2 100°C 0.867 0.872 0.870 0.001 -

VF V @1A - 0.95 2 125°C 0.840 0.847 0.844 0.002 20.00

VF V @1A - - 2 150°C 0.811 0.819 0.815 0.002 -

VF V @1A - - 2 175°C 0.787 0.795 0.792 0.002 -

TRR ns @RG1 - TYP.=780 2 25°C 741.0 867.0 820.0 33.3 -

CJ PF @4V,1MHz - TYP.=7.0 2 25°C 7.49 7.98 7.79 0.10 -

IR nA @600V - - 3 -40°C 0.800 4.700 1.144 0.760 -

IR uA @600V - 5.0 3 25°C 0.015 0.026 0.018 0.003 550.22

IR uA @600V - - 3 85°C 0.599 0.806 0.644 0.047 -

IR uA @600V - - 3 100°C 1.321 1.719 1.402 0.087 -

IR uA @600V - 50 3 125°C 4.709 5.866 4.953 0.245 61.18

IR uA @600V - - 3 150°C 15.900 19.220 16.843 0.678 -

IR uA @600V - - 3 175°C 44.090 53.400 47.195 2.085 -

VF V @1A - - 3 -40°C 1.017 1.023 1.020 0.002 -

VF V @1A - 1.05 3 25°C 0.946 0.952 0.949 0.001 22.70

VF V @1A - - 3 85°C 0.879 0.887 0.884 0.002 -

VF V @1A - - 3 100°C 0.864 0.871 0.868 0.002 -

VF V @1A - 0.95 3 125°C 0.836 0.846 0.842 0.002 17.39

VF V @1A - - 3 150°C 0.809 0.816 0.814 0.002 -

VF V @1A - - 3 175°C 0.782 0.793 0.789 0.002 -

TRR ns @RG1 - TYP.=780 3 25°C 725.00 866.00 812 37 -

CJ PF @4V,1MHz - TYP.=7.0 3 25°C 7.53 8.11 7.80 0.18 -



Production Part Approval-

Parametric Verification Summary

PART NUMBER CUSTOMER P/N S.S.

V3PL45HM3 25 EA per lot

TEST UNIT CONDITION. Spec LSL Spec USL Lot# Temp.(℃) MIN Max. AVG. Std. Dev. Cpk

IR uA @45V - - 1 -40°C 0.052 2.905 0.454 0.594 -

IR mA @45V - 0.45 1 25°C 0.007 0.030 0.012 0.005 31.91

IR mA @45V - - 1 85°C 0.337 0.573 0.451 0.074 -

IR mA @45V - - 1 100°C 0.951 1.472 1.201 0.159 -

IR mA @45V - 25 1 125°C 3.041 4.801 3.907 0.543 12.95

IR mA @45V - - 1 150°C 10.510 15.770 13.076 1.671 -

VF1 V @1.5A - - 1 -40°C 0.443 0.476 0.470 0.007 -

VF1 V @1.5A - TYP=0.41 1 25°C 0.391 0.410 0.405 0.004 -

VF1 V @1.5A - - 1 85°C 0.336 0.348 0.343 0.003 -

VF1 V @1.5A - - 1 100°C 0.320 0.329 0.325 0.003 -

VF1 V @1.5A - TYP=0.31 1 125°C 0.295 0.305 0.300 0.003 -

VF1 V @1.5A - - 1 150°C 0.268 0.278 0.273 0.003 -

VF2 V @3.0A - - 1 -40°C 0.489 0.511 0.506 0.005 -

VF2 V @3.0A - 0.54 1 25°C 0.441 0.453 0.449 0.003 8.97

VF2 V @3.0A - - 1 85°C 0.391 0.403 0.397 0.003 -

VF2 V @3.0A - - 1 100°C 0.376 0.387 0.381 0.003 -

VF2 V @3.0A - 0.46 1 125°C 0.355 0.368 0.361 0.004 9.08

VF2 V @3.0A - - 1 150°C 0.333 0.345 0.339 0.004 -

CJ PF @4V,1MHz - TYP.=550 1 25°C 511.1 588.8 544.3 24.6 -

IR uA @45V - - 2 -40°C 0.022 5.111 0.650 1.117 -

IR mA @45V - 0.45 2 25°C 0.005 0.017 0.010 0.004 41.61

IR mA @45V - - 2 85°C 0.324 0.591 0.459 0.080 -

IR mA @45V - - 2 100°C 0.815 1.418 1.116 0.179 -

IR mA @45V - 25 2 125°C 3.020 4.980 4.006 0.578 12.10

IR mA @45V - - 2 150°C 10.000 16.090 13.056 1.816 -

VF1 V @1.5A - - 2 -40°C 0.466 0.496 0.477 0.007 -

VF1 V @1.5A - TYP=0.41 2 25°C 0.406 0.416 0.410 0.003 -

VF1 V @1.5A - - 2 85°C 0.342 0.353 0.346 0.003 -

VF1 V @1.5A - - 2 100°C 0.324 0.336 0.329 0.003 -

VF1 V @1.5A - TYP=0.31 2 125°C 0.298 0.310 0.303 0.004 -

VF1 V @1.5A - - 2 150°C 0.271 0.283 0.276 0.003 -

VF2 V @3.0A - - 2 -40°C 0.505 0.520 0.512 0.004 -

VF2 V @3.0A - 0.54 2 25°C 0.448 0.462 0.454 0.004 7.52

VF2 V @3.0A - - 2 85°C 0.394 0.409 0.400 0.004 -

VF2 V @3.0A - - 2 100°C 0.379 0.394 0.386 0.004 -

VF2 V @3.0A - 0.46 2 125°C 0.352 0.373 0.364 0.005 6.39

VF2 V @3.0A - - 2 150°C 0.336 0.352 0.342 0.005 -

CJ PF @4V,1MHz - TYP.=550 2 25°C 511.3 572.9 537.7 18.9 -

IR uA @45V - - 3 -40°C 0.040 13.450 1.505 3.125 -

IR mA @45V - 0.45 3 25°C 0.004 0.022 0.009 0.004 35.67

IR mA @45V - - 3 85°C 0.338 0.615 0.486 0.084 -

IR mA @45V - - 3 100°C 0.804 1.385 1.123 0.184 -

IR mA @45V - 25 3 125°C 2.990 4.980 4.048 0.594 11.75

IR mA @45V - - 3 150°C 9.520 15.660 12.779 1.815 -

VF1 V @1.5A - - 3 -40°C 0.467 0.488 0.474 0.004 -

VF1 V @1.5A - TYP=0.41 3 25°C 0.407 0.417 0.412 0.003 -

VF1 V @1.5A - - 3 85°C 0.340 0.352 0.345 0.004 -

VF1 V @1.5A - - 3 100°C 0.323 0.335 0.329 0.004 -

VF1 V @1.5A - TYP=0.31 3 125°C 0.297 0.309 0.303 0.004 -

VF1 V @1.5A - - 3 150°C 0.270 0.284 0.277 0.004 -

VF2 V @3.0A - - 3 -40°C 0.502 0.517 0.509 0.004 -

VF2 V @3.0A - 0.54 3 25°C 0.449 0.462 0.455 0.004 6.62

VF2 V @3.0A - - 3 85°C 0.392 0.408 0.399 0.005 -

VF2 V @3.0A - - 3 100°C 0.379 0.395 0.386 0.005 -

VF2 V @3.0A - 0.46 3 125°C 0.356 0.372 0.364 0.005 6.65

VF2 V @3.0A - - 3 150°C 0.335 0.352 0.343 0.005 -

CJ PF @4V,1MHz - TYP.=550 3 25°C 513.8 573.6 536.6 17.4 -



Production Part Approval-

Parametric Verification Summary

PART NUMBER CUSTOMER P/N S.S.

SS2PH10HM3_A 25 EA per lot

TEST UNIT CONDITION. Spec LSL Spec USL Lot# Temp.(℃) MIN Max. AVG. Std. Dev. Cpk

IR nA @100V - - 1 -40°C 1.600 3.600 2.016 0.387 -

IR uA @100V - 1.0 1 25°C 0.032 0.045 0.038 0.004 90.10

IR uA @100V - - 1 85°C 2.624 3.515 3.140 0.250 -

IR uA @100V - - 1 100°C 10.250 11.850 11.192 0.330 -

IR uA @100V - 500 1 125°C 50.180 55.830 53.707 1.489 99.91

IR uA @100V - - 1 150°C 173.900 206.100 191.860 9.107 -

IR uA @100V - - 1 175°C 739.500 883.000 818.368 41.464 -

VF V @2A - - 1 -40°C 0.848 0.857 0.853 0.002 -

VF V @2A - 0.80 1 25°C 0.762 0.767 0.764 0.002 7.88

VF V @2A - - 1 85°C 0.674 0.681 0.678 0.002 -

VF V @2A - - 1 100°C 0.648 0.653 0.650 0.002 -

VF V @2A - 0.66 1 125°C 0.611 0.616 0.614 0.002 8.99

VF V @2A - - 1 150°C 0.578 0.584 0.581 0.002 -

VF V @2A - - 1 175°C 0.537 0.545 0.541 0.002 -

CJ PF @4V,1MHz - TYP.=65 1 25°C 69.18 71.17 70.36 0.59 -

IR nA @100V - - 2 -40°C 1.400 3.200 1.616 0.359 -

IR uA @100V - 1.0 2 25°C 0.030 0.041 0.034 0.002 132.24

IR uA @100V - - 2 85°C 2.641 3.613 3.150 0.268 -

IR uA @100V - - 2 100°C 9.01 10.89 9.87 0.43 -

IR uA @100V - 500 2 125°C 44.85 54.69 49.23 2.23 67.49

IR uA @100V - - 2 150°C 197.80 238.40 215.26 9.16 -

IR uA @100V - - 2 175°C 748.20 900.10 810.18 34.77 -

VF V @2A - - 2 -40°C 0.861 0.872 0.866 0.003 -

VF V @2A - 0.80 2 25°C 0.770 0.778 0.774 0.002 3.82

VF V @2A - - 2 85°C 0.682 0.692 0.686 0.003 -

VF V @2A - - 2 100°C 0.659 0.666 0.661 0.002 -

VF V @2A - 0.66 2 125°C 0.621 0.629 0.624 0.002 5.95

VF V @2A - - 2 150°C 0.582 0.589 0.585 0.002 -

VF V @2A - - 2 175°C 0.545 0.553 0.548 0.002 -

CJ PF @4V,1MHz - TYP.=65 2 25°C 68.830 70.780 69.854 0.550 -

IR nA @100V - - 3 -40°C 1.300 2.400 1.544 0.222 -

IR uA @100V - 1.0 3 25°C 0.027 0.039 0.032 0.003 110.51

IR uA @100V - - 3 85°C 3.126 3.733 3.419 0.176 -

IR uA @100V - - 3 100°C 8.264 9.906 9.023 0.531 -

IR uA @100V - 500 3 125°C 39.910 48.700 44.188 2.745 55.36

IR uA @100V - - 3 150°C 140.300 185.600 163.484 13.168 -

IR uA @100V - - 3 175°C 624.900 787.100 706.952 46.366 -

VF V @2A - - 3 -40°C 0.858 0.871 0.864 0.004 -

VF V @2A - 0.80 3 25°C 0.769 0.780 0.774 0.003 2.85

VF V @2A - - 3 85°C 0.679 0.689 0.683 0.003 -

VF V @2A - - 3 100°C 0.659 0.669 0.663 0.003 -

VF V @2A - 0.66 3 125°C 0.622 0.629 0.625 0.002 5.82

VF V @2A - - 3 150°C 0.588 0.596 0.592 0.002 -

VF V @2A - - 3 175°C 0.548 0.555 0.551 0.002 -

CJ PF @4V,1MHz - TYP.=65 3 25°C 69.760 71.410 70.420 0.372 -



Production Part Approval-

Parametric Verification Summary

PART NUMBER CUSTOMER P/N S.S.

VS-2ENH02HM3 25 EA per lot

TEST UNIT CONDITION. Spec LSL Spec USL Lot# Temp.(℃) MIN Max. AVG. Std. Dev. Cpk

IR nA @200V - - 1 -40°C 5.000 10.000 6.200 1.528 -

IR uA @200V - 2.0 1 25°C 0.003 0.009 0.005 0.002 411.94

IR uA @200V - - 1 85°C 0.018 0.030 0.023 0.003 -

IR uA @200V - - 1 100°C 0.060 0.086 0.070 0.007 -

IR uA @200V - - 1 125°C 0.370 0.498 0.415 0.036 -

IR uA @200V - 20.0 1 150°C 1.993 2.65 2.221 0.186 31.85

IR uA @200V - - 1 175°C 9.220 11.930 10.224 0.787 -

VF V @2A - - 1 -40°C 0.976 0.996 0.984 0.006 -

VF V @2A - 1.00 1 25°C 0.909 0.924 0.915 0.005 5.97

VF V @2A - - 1 85°C 0.827 0.840 0.833 0.004 -

VF V @2A - - 1 100°C 0.807 0.819 0.812 0.004 -

VF V @2A - - 1 125°C 0.774 0.784 0.778 0.003 -

VF V @2A - 0.84 1 150°C 0.740 0.750 0.744 0.003 11.82

VF V @2A - - 1 175°C 0.706 0.715 0.710 0.002 -

VBR V @100uA 200.0 - 1 25°C 246.8 253.0 250.0 1.437 -

TRR ns @RG1 - 28.0 1 25°C 8.000 12.000 9.480 0.823 7.50

CJ PF @ 200V TYP=8PF 1 25°C 10.820 11.500 11.138 0.173 -

IR nA @200V - - 2 -40°C 5.000 11.000 7.200 2.398 -

IR uA @200V - 2.0 2 25°C 0.003 0.006 0.005 0.001 640.86

IR uA @200V - - 2 85°C 0.023 0.056 0.035 0.010 -

IR uA @200V - - 2 100°C 0.079 0.157 0.106 0.026 -

IR uA @200V - - 2 125°C 0.451 0.774 0.577 0.113 -

IR uA @200V - 20.0 2 150°C 2.401 3.62 2.919 0.441 12.91

IR uA @200V - - 2 175°C 10.970 15.350 12.882 1.577 -

VF V @2A - - 2 -40°C 0.985 1.011 0.999 0.008 -

VF V @2A - 1.00 2 25°C 0.916 0.946 0.931 0.009 2.64

VF V @2A - - 2 85°C 0.835 0.857 0.846 0.007 -

VF V @2A - - 2 100°C 0.814 0.835 0.825 0.007 -

VF V @2A - - 2 125°C 0.780 0.798 0.789 0.006 -

VF V @2A - 0.84 2 150°C 0.745 0.760 0.753 0.005 6.09

VF V @2A - - 2 175°C 0.711 0.723 0.717 0.004 -

VBR V @100uA 200.0 - 2 25°C 248.900 253.7 251.2 1.348 -

TRR ns @RG1 - 28.0 2 25°C 7.000 10.000 8.400 0.764 8.55

CJ PF @ 200V TYP=8PF 2 25°C 10.720 11.490 10.964 0.164 -

IR nA @200V - - 3 -40°C 0.006 1.100 0.897 0.273 -

IR uA @200V - 2.0 3 25°C 0.001 0.013 0.007 0.004 187.60

IR uA @200V - - 3 85°C 0.015 0.041 0.023 0.007 -

IR uA @200V - - 3 100°C 0.058 0.129 0.080 0.019 -

IR uA @200V - - 3 125°C 0.273 0.547 0.383 0.072 -

IR uA @200V - 20.0 3 150°C 1.457 2.57 1.977 0.291 20.66

IR uA @200V - - 3 175°C 7.170 11.150 9.123 1.036 -

VF V @2A - - 3 -40°C 0.980 1.013 0.998 0.009 -

VF V @2A - 1.00 3 25°C 0.908 0.934 0.920 0.009 3.12

VF V @2A - - 3 85°C 0.828 0.856 0.844 0.008 -

VF V @2A - - 3 100°C 0.807 0.831 0.820 0.007 -

VF V @2A - - 3 125°C 0.773 0.797 0.788 0.007 -

VF V @2A - 0.84 3 150°C 0.739 0.761 0.752 0.006 5.13

VF V @2A - - 3 175°C 0.705 0.725 0.716 0.005 -

VBR V @100uA 200.0 - 3 25°C 249.8 256.3 254.2 1.651 -

TRR ns @RG1 - 28.0 3 25°C 6.000 10.000 7.440 1.083 6.33

CJ PF @ 200V TYP=8PF 3 25°C 5.940 10.960 6.420 1.150 -



Production Part Approval-

Parametric Verification Summary

PART NUMBER CUSTOMER P/N S.S.

AU1PMHM3 25 EA per lot

TEST UNIT CONDITION. Spec LSL Spec USL Lot# Temp.(℃) MIN Max. AVG. Std. Dev. Cpk

IR uA @1000V - - 1 -40°C 0.006 0.018 0.010 0.003 -

IR uA @1000V - 1.0 1 25°C 0.110 0.147 0.130 0.011 26.53

IR uA @1000V - - 1 85°C 4.100 13.480 8.196 2.290 -

IR uA @1000V - - 1 100°C 9.42 28.81 18.20 4.65 -

IR uA @1000V - 100 1 125°C 28.01 48.09 36.83 6.17 3.41

IR uA @1000V - - 1 150°C 112.2 473.1 271.9 93.24 -

IR uA @1000V - - 1 175°C 168.3 757.0 425.4 149.49 -

VF V @1A - - 1 -40°C 1.352 1.570 1.446 0.067 -

VF V @1A - 1.85 1 25°C 1.269 1.483 1.373 0.057 2.80

VF V @1A - - 1 85°C 1.124 1.277 1.193 0.046 -

VF V @1A - - 1 100°C 1.096 1.240 1.162 0.042 -

VF V @1A - 1.6 1 125°C 1.069 1.201 1.138 0.036 4.34

VF V @1A - - 1 150°C 0.999 1.113 1.052 0.034 -

VF V @1A - - 1 175°C 0.936 1.043 0.989 0.032 -

TRR ns @RG1 - 75 1 25°C 68.00 71.00 68.92 0.86 2.35

CJ PF @4V,1MHz - TYP.=7.5 1 25°C 7.070 9.010 8.074 0.461 -

IR uA @1000V - - 2 -40°C 0.007 0.015 0.011 0.002 -

IR uA @1000V - 1.0 2 25°C 0.121 0.217 0.167 0.029 9.71

IR uA @1000V - - 2 85°C 4.327 8.291 6.439 1.322 -

IR uA @1000V - - 2 100°C 9.380 18.40 14.19 2.984 -

IR uA @1000V - 100 2 125°C 31.86 58.66 47.21 9.322 1.89

IR uA @1000V - - 2 150°C 100.5 235.6 170.2 47.4 -

IR uA @1000V - - 2 175°C 293.2 740.1 507.4 149.2 -

VF V @1A - - 2 -40°C 1.352 1.781 1.448 0.083 -

VF V @1A - 1.85 2 25°C 1.258 1.403 1.329 0.040 4.36

VF V @1A - - 2 85°C 1.134 1.240 1.186 0.030 -

VF V @1A - - 2 100°C 1.105 1.205 1.155 0.028 -

VF V @1A - 1.6 2 125°C 1.057 1.148 1.104 0.026 6.48

VF V @1A - - 2 150°C 1.006 1.088 1.050 0.023 -

VF V @1A - - 2 175°C 0.953 1.026 0.995 0.020 -

TRR ns @RG1 - 75 2 25°C 68.00 71.00 68.80 1.04 1.99

CJ PF @4V,1MHz - TYP.=7.5 2 25°C 6.760 8.490 7.458 0.428 -

IR uA @1000V - - 3 -40°C 0.007 0.014 0.011 0.002 -

IR uA @1000V - 1.0 3 25°C 0.083 0.151 0.111 0.019 15.80

IR uA @1000V - - 3 85°C 3.580 5.920 4.519 0.640 -

IR uA @1000V - - 3 100°C 8.060 13.220 10.188 1.439 -

IR uA @1000V - 100 3 125°C 28.41 46.10 36.11 5.151 4.14

IR uA @1000V - - 3 150°C 94.2 160.1 123.2 19.18 -

IR uA @1000V - - 3 175°C 275.0 476.8 364.2 58.10 -

VF V @1A - - 3 -40°C 1.357 1.478 1.418 0.037 -

VF V @1A - 1.85 3 25°C 1.261 1.373 1.317 0.033 5.33

VF V @1A - - 3 85°C 1.132 1.219 1.175 0.025 -

VF V @1A - - 3 100°C 1.103 1.187 1.144 0.024 -

VF V @1A - 1.6 3 125°C 1.055 1.132 1.093 0.021 7.90

VF V @1A - - 3 150°C 1.005 1.077 1.041 0.019 -

VF V @1A - - 3 175°C 0.952 1.020 0.986 0.017 -

TRR ns @RG1 - 75 3 25°C 67.00 72.00 68.96 1.06 1.90

CJ PF @4V,1MHz - TYP.=7.5 3 25°C 7.040 8.340 7.668 0.316 -
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11. 

Initial Process Study 
 
 
 
 
 
 
 



Description MSMX Machine Item

Lead length 24 2.46 Cpk

Lead length 152 6.70 Cpk

Peeling force SMP KJH-10 Tape A 7.23 Cpk

Plating thickness SMP KPL-01 Thickness 4.79 Cpk

Unit

Trimmming Dimension SMP KFR-11

Input from chart
22Q4
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Vishay Diodes 
 

Subject: Laboratory Accreditation and Scope of Accreditation 
 
 
To Whom it May Concern: 
 
Vishay Diodes is a IATF16949 certified manufacturer for discrete semiconductor 
components for Automotive industry. as such all locations internally are considered 
suitably and accredited to perform the following: 
 
1. Qualifications, inspections & Reliability testing per: 

 
AEC requirements      JEITA           EIA 
JEDEC                        MIL-STD  
IEC                              IPC 

 
2. Qualifications, inspections & Reliability testing scope include but not limited to: 
 

JEDEC STD: Pre-conditioning/ HAST/ H3TRB/ UHAST/ Autoclave/ TC/ RSH/ 
Thermal Resistance/ Solderability/ HTS/ LTS/ Resistance to Solvents 
MIL-STD: IOL/ HTRB/ SSOP(EOL)/ Terminal Strength 
AEC STD: DPA/ Whisker Growth Evaluation/ ESD 
 

3. Qualified Laboratories: 
 
VGS Taipei VGS Tianjin VGS Kaohsiung 
VSI Turin VMX Xi’an VSIL Mumbai 
VSA Voecklabruck VSS Shanghai VHU Budapest 
 
If you have any questions, please contact Vishay Diodes Reliability Manager. 

 
Sincerely, 

 
 
Frank Meng, 
Sr. Manager 
Vishay Diodes Reliability 
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Appearance Approval 
Report 
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Sample Product 
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Master Sample 
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Checking Aids 
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Part Submission Warrant 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
  



98.021.01

Part Submission Warrant

Engineering Change Level Dated

Additional Engineering Changes Dated

Safety and/or Government Regulation Purchase Order No. Weight: approx.

Checking Aid No. Checking Aid Engineering Change Level Dated

ORGANIZATION MANUFACTURING INFORMATION CUSTOMER SUBMITTAL INFORMATION

Organization Name & Supplier/Vendor Code Customer Name/Division

Street Address Buyer/Buyer Code

Taiwan
City Region Postal Code Country Application

MATERIALS REPORTING

Has customer-required Substances of Concern information been reported?

Submitted by IMDS format:

Vishay PPAP #

Are polymeric parts identified with appropriate ISO marking codes?

REASON FOR SUBMISSION (Check at least one)

REQUESTED SUBMISSION LEVEL (Check one)

SUBMISSION RESULTS

The results for

These results meet all drawing and specification requirements: (If "NO" - Explanation Required)

Mold  /  Cavity  /  Production Process

DECLARATION

I affirm that the samples represented by this warrant are representative of our parts which were made by a process that meets all Production Part

Approval Process Manual 4th Edition Requirements.  I further affirm that these samples were produced at the production rate of  50k / 8 hours.

I also certify that documented evidence of such compliance is on file and available for review.  I have noted any deviations from the declaration below.

EXPLANATION/COMMENTS:

Is each Customer Tool properly tagged and numbered?

Organization Authorized Signature Date

Print Name Phone No. Fax No.

Title E-mail

Part Warrant Disposition:

Customer Signature Date

Print Name Customer Tracking Number (optional)

March

2006 CFG-1001

No. 40, Zhongyang Rd., Nanzi Dist.,

FOR CUSTOMER USE ONLY (IF APPLICABLE)

N/A

Kaohsiung 811

Vishay General Semiconductor Taiwan Ltd.  Nanzi Branch

 

 

Yes No

Yes No n/a

Initial Submission

Tooling: Transfer, Replacement, Refurbishment, or additional

Tooling Inactive > than 1 year

Change to Optional Construction or Material

Engineering Change(s)

Correction of Discrepancy

Supplier or Material Source Change

Change in Part Processing

Other - please specify below

Parts Produced at Additional Location

Level 1 - Warrant only (and for designated appearance items, an Appearance Approval Report) submitted to customer.

Level 4 - Warrant and other requirements as defined by customer.

Level 2 - Warrant with product samples and limited supporting data submitted to customer.

Level 3 - Warrant with product samples and complete supporting data submitted to customer.

Level 5 - Warrant with product samples and complete supporting data reviewed at organization's manufacturing location.

dimensional measurements material and functional tests appearance criteria statistical process package

Yes No

Yes No n/a

Approved Rejected Other

Yes No n/a

+886-7-2626208

VGSK QA manager Charles.Cheng@vishay.com

Part Name Cust. Part No.

Shown on Drawing No. Org. Part No.

0.024g

26-Apr-23
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