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Test Result Summary and Conclusion

TEST
DRV Result

(P-Pass / F-Fail /
NR-Not Required)

1.0 Reliability Test

1.1 Electrolytic Capacitor Life Prediction P

1.2 Opto-coupler CTR Margin Calculation P

1.3 Component Stress Analysis (DSA / WCSA)

1.3.1 Thermal Stress Measurement P

1.3.2 Electrical Stress Measurement P

2.0 Robustness Test

2.1 High Temperature Stress Test (HTST) Survive

3.0 Appendix

Test Report Conclusion
This product had completed the DRV tests as outlined in this
report. Based on the test results depicted in this report, the
product passed the DRV test.
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References:
1. Product Specifications: iHP Product Specificaton rev 06 Draft Rev.06
2. DRV Test Plan No. QAP-1146/PH
3. Design Derating Requirements 920-000114
4. Design Reliability Verification 920-000095
5. Schematic Diagram 710-021500-0001 Rev.A
6. PCB Artwork P/N’s: 509-021501-0002 Rev.A

SAMPLE UNIT SUMMARY

Sample
Unit #

Serial # Date Code Firmware Product Revision

1 Unit 1 n/a 2.11 DVT

2 Unit 2 n/a 2.11 DVT

3 Unit 3 n/a 2.11 DVT
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TEST DETAILS

1.0 Reliability Test

1.1 Electrolytic Capacitor Life Estimation

Reference Document
Reliability Test Instruction 920-000098

Test Location RE Eastwood

Test Conditions Input Voltage 380-480 Volts

Output Power 2880 Watts

Loading Conditions 24V/120A

Ambient Temp 30 °C

Cooling Forced Air

Test Equipment
Description Model No. Equip No.

Calibration Due
Date

Chroma 63203 QAE-573 9/29/2016

Tektronix Oscilloscope DPO 5034B QAE-587 6/8/2016

TTI DMM 1705 QAE-391 8/27/2016

Chroma 62150H-1000S QAE-533 9/15/2016

ESPEC Chamber PSL-2K QAE-231 4/15/2016

Test Sample Serial Nos. Sample 1, Sample 2

Date Code See page 4

Product Useful Life / Cap Life Expectancy 87,600 Hours

Test Results
All Electrolytic capacitor meets life expectancy

Test Remarks

Based on above test results, calculated E-cap prediction result meets Life
Expectancy requirement. See E-cap Life calculation data on Appendix.
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1.2 Opto-coupler CTR Margin Calculation

Reference Document
Reliability Test Instruction 920-000098

Test Location RE Eastwood

Test Conditions Input Voltage 342Vac Volts

Output Power 2880 Watts

Loading Conditions 24V/120.0A

Ambient Temp 50 °C

Cooling Forced Air

Test Equipment
Description Model No. Equip No.

Calibration Due
Date

Chroma 63203 QAE-573 9/29/2016

Tektronix Oscilloscope DPO 5034B QAE-587 6/8/2016

TTI DMM 1705 QAE-391 8/27/2016

Chroma 62150H-1000S QAE-533 9/15/2016

ESPEC Chamber PSL-2K QAE-231 4/15/2016

Test Sample Serial Nos. Sample 1, Sample 2

Date Code See page 4

Product Useful Life 10 Years

Test Results Opto coupler U809 has the lowest CTR margin of 488.08%

Refer to the attachment at the appendix section for details.

Test Remarks

Passed
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1.3 Component Stress Analysis

1.3.1 Thermal Stress Measurement

Reference Document Reliability Test Instruction 920-000098

Test Location RE Eastwood

Test Conditions Input Voltage 342-519Vac Volts

Output Power 2880 Watts

Loading Condition 24V/120A

Ambient Temp 50 °C

Cooling Forced Air

Test Equipment
Description Model No. Equipment No.

Calibration Due
Date

Chroma 63203 QAE-573 9/29/2016

ESPEC Chamber PSL-2K QAE-231 4/15/2016

TTI DMM 1705 QAE-391 8/27/2016

Chroma 62150H-1000S QAE-533 9/15/2016

Test Sample Serial Nos. Sample 1, Sample 2

Date Code See page 4

Test Results The sample unit latches at 342Vac 50°C Ambient. These were highlighted to
Design Engineers. Refer to Bugzilla issue 18308

DE Corrective Actions Are:
- Rail_Imbalance protection circuit is now separated from the OCP circuit.
- Code was updated to avoid mistriggering of protection during high temp
condition.
- PCB respin on the control board was performed to improved the grounding of
the circuits to minimize signal noises.

See 73-936-0024 DVT WCSA rev A.xlsx for thermal verification.

Test Remarks
Based on the above test results, the product passed the Thermal Derating CSA /
Worst-Case CSA. See CSA test data on Appendix.
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1.3.2 Electrical Stress Measurement

Reference Document Reliability Test Instruction 920-000098

Test Location RE Eastwood

Test Conditions Input Voltage 400Vdc Volts

Output Power 2880 Watts

Loading Condition 24V/120A

Ambient Temp 25 °C

Cooling Forced Air

Test Equipment
Description Model No. Equipment No.

Calibration Due
Date

Chroma 63203 QAE-573 9/29/2016

Tektronix Oscilloscope DPO 5034B QAE-587 6/8/2016

TTI DMM 1705 QAE-391 8/27/2016

Chroma 62150H-1000S QAE-533 9/15/2016

Test Sample Serial Nos. Sample 1, Sample 2

Date Code See page 4

Test Results All components are found within Artesyn Component Electrical Derating
Requirement.

Test Remarks
Based on the above test results, the product passed the Electrical Derating CSA
/ Worst-Case CSA. See CSA test data on Appendix.
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2.0 Robustness Test

2.1 High Temperature Stress Test (HTST)

Reference Document Robustness Test Instruction 920-000099-0000
Test Location RE Eastwood
Test Conditions Input Voltage 400Vdc (4days) Volts

Output Power 2880 Watts
Ambient Temperature 50+15+10 °C
Cooling Forced Air by system box (Fan 19.8cfm)

Test Equipment
Description Model No. Equipment No.

Calibration Due
Date

Chroma DC source 62150H-1000S QAE-538 9/14/2016
Chroma E-load 63203 TM15-170 3/6/2016
ESPEC Chamber PSL-2K QAE-231 4/14/2016

Test Sample Serial No. Sample 3
Date Code See page 4

1.) Load Cycling
Test Output Loading

Min Load 0 A

Full Load 62.5 A

Cycling Sequence 16 hours FL, 8 hours ML
Duration 96 hours

2.) Output Short
Circuit Test

Input Line On all the time
Output ML then, short output to common, repeat 10X.

Test Results The unit was able to operate beyond 70°C even after OTP was disabled.

DE Corrective Actions Are:
- Rail_Imbalance protection circuit is now separated from the OCP circuit.
- Code was updated to avoid mistriggering of protection during high temp
condition.
- PCB respin on the control board was performed to improved the grounding of
the circuits to minimize signal noises.

Failure Analysis
(Yes/NR)

NA

Test remarks
Based on above test results, sample unit survived HTST.
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Appendix

Attachment Revision File Name

Rev A 73-936-0024 E-cap Life Calculator Rev15.1.xls

Rev A 73-936-0024 DVT DSA @ 50°C rev A.xlsx

Rev A 73-936-0024 DVT Opto CTR Calculation.xls

Rev A 73-936-0024 DVT WCSA rev A.xlsx
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Issues 



		Component stress analysis worksheet



		Model #:		73-936-0024

		Input lines:		342Vac & 528Vac

		Test Condition

		Loading Condition:		24V/120A

		Temperature:		50°C



		SUMMARY OF THERMAL ISSUES

		Air Flow		CCT CODE		Description		Ambient Temp		Measured Temp		Rating		DERATING Reqt		REMARKS



		No issue found













































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































342Vac



		Model #:		73-936-0024

		Loading Condition:		24V/120A

		Input lines:		342Vac

		Temperature:		50°C



		ACTIVE DEVICES @ 65°C Ambient Temperature

		Part Number		Circuit Code		Description		Rth				Power Diss (Watts)		Junction Temperature (°C)				Rated Junction Temp (°C)		DERATING Requirement		REMARKS

								(°C/W)		C/A

														C/A		Junction

		131-001827-0000		Q100		XSTR,FET,NHVMOS,60R199CP,600V,199mΩ,TO263 (D2PAK),16A		0.9		C		2.8673		71.8		74.38		150.00		125.00		PASS

		131-001827-0000		Q101		XSTR,FET,NHVMOS,60R199CP,600V,199mΩ,TO263 (D2PAK),16A		0.9		C		2.8565		71.8		74.37		150.00		125.00		PASS

		131-001827-0000		Q102		XSTR,FET,NHVMOS,60R199CP,600V,199mΩ,TO263 (D2PAK),16A		0.9		C		2.8673		71.8		74.38		150.00		125.00		PASS

		131-001827-0000		Q103		XSTR,FET,NHVMOS,60R199CP,600V,199mΩ,TO263 (D2PAK),16A		0.9		C		2.8565		71.8		74.37		150.00		125.00		PASS

		131-001827-0000		Q200		XSTR,FET,NHVMOS,60R199CP,600V,199mΩ,TO263 (D2PAK),16A		0.9		C		2.8673		71.8		74.38		150.00		125.00		PASS

		131-001827-0000		Q201		XSTR,FET,NHVMOS,60R199CP,600V,199mΩ,TO263 (D2PAK),16A		0.9		C		2.8565		71.8		74.37		150.00		125.00		PASS

		131-001827-0000		Q202		XSTR,FET,NHVMOS,60R199CP,600V,199mΩ,TO263 (D2PAK),16A		0.9		C		2.8673		71.8		74.38		150.00		125.00		PASS

		131-001827-0000		Q203		XSTR,FET,NHVMOS,60R199CP,600V,199mΩ,TO263 (D2PAK),16A		0.9		C		2.8565		71.8		74.37		150.00		125.00		PASS

		131-001827-0000		Q300		XSTR,FET,NHVMOS,60R199CP,600V,199mΩ,TO263 (D2PAK),16A		0.9		C		2.8673		71.8		74.38		150.00		125.00		PASS

		131-001827-0000		Q301		XSTR,FET,NHVMOS,60R199CP,600V,199mΩ,TO263 (D2PAK),16A		0.9		C		2.8565		71.8		74.37		150.00		125.00		PASS

		131-001827-0000		Q302		XSTR,FET,NHVMOS,60R199CP,600V,199mΩ,TO263 (D2PAK),16A		0.9		C		2.8673		71.8		74.38		150.00		125.00		PASS

		131-001827-0000		Q303		XSTR,FET,NHVMOS,60R199CP,600V,199mΩ,TO263 (D2PAK),16A		0.9		C		2.8565		71.8		74.37		150.00		125.00		PASS

		131-004225-0000		Q400		XSTR,FET,NLVMOS,IPT020N10N3,100V,2mΩ,TBD,300A		0.4		C		8.821		70.1		73.63		175.00		150.00		PASS

		131-004225-0000		Q401		XSTR,FET,NLVMOS,IPT020N10N3,100V,2mΩ,TBD,300A		0.4		C		8.821		112.7		116.23		175.00		150.00		PASS

		131-004225-0000		Q500		XSTR,FET,NLVMOS,IPT020N10N3,100V,2mΩ,TBD,300A		0.4		C		8.821		90.8		94.33		175.00		150.00		PASS

		131-004225-0000		Q501		XSTR,FET,NLVMOS,IPT020N10N3,100V,2mΩ,TBD,300A		0.4		C		8.821		93.0		96.53		175.00		150.00		PASS

		131-004225-0000		Q600		XSTR,FET,NLVMOS,IPT020N10N3,100V,2mΩ,TBD,300A		0.4		C		8.821		93.5		97.03		175.00		150.00		PASS

		131-004225-0000		Q601		XSTR,FET,NLVMOS,IPT020N10N3,100V,2mΩ,TBD,300A		0.4		C		8.821		94.0		97.53		175.00		150.00		PASS

		131-004224-0000		Q700		XSTR,FET,NLVMOS,IPT007N06N,60V,0.75mΩ,TBD,300A		0.4		C		7.453		90.3		93.28		175.00		150.00		PASS

		131-004224-0000		Q701		XSTR,FET,NLVMOS,IPT007N06N,60V,0.75mΩ,TBD,300A		0.4		C		7.453		92.1		95.08		175.00		150.00		PASS

		131-004224-0000		Q702		XSTR,FET,NLVMOS,IPT007N06N,60V,0.75mΩ,TBD,300A		0.4		C		7.453		94.2		97.18		175.00		150.00		PASS

		121-000209-0000		U1		Voltage Regulator,MC7812B,Fixed Output,12V,1.5A,TO-220,ROHS		5		C		0.2785		77.5		78.89		150.00		125.00		PASS

		121-001967-0000		U852		IC,VOLTAGE REGULATOR,LDO-FXD,LM1117IDTX,3.3V,1%,800mA,125°C		0.8		C		0.0436		72.1		72.13		125.00		100.00		PASS

		121-004342-0000		U854		IC,DGTL,DSP,MC56F84766VLK,TBD		64		C		0.0188		72.1		73.30		125.00		100.00		PASS



		PASSIVE DEVICES @ 65°C Ambient Temperature

		Part Number		Circuit Code		Description		Measured Temperature (°C)		Rated Temp (°C)		DERATING Requirement		REMARKS





		201-018802-0686		C1		CAP,ELECT,POLY,68μF,50VDC,20%,-20%		73.6		105		95		PASS

		201-018802-0686		C2		CAP,ELECT,POLY,68μF,50VDC,20%,-20%		74.6		105		95		PASS

		201-018802-0686		C3		CAP,ELECT,POLY,68μF,50VDC,20%,-20%		78.0		105		95		PASS

		201-018802-0686		C4		CAP,ELECT,POLY,68μF,50VDC,20%,-20%		78.0		105		95		PASS

		201-017621-0108		C5		CAP,ELECT,LOW IMP,1000μF,35VDC,20%,-20%		78.0		105		95		PASS

		201-017621-0108		C6		CAP,ELECT,LOW IMP,1000μF,35VDC,20%,-20%		78.0		105		95		PASS

		201-017621-0108		C7		CAP,ELECT,LOW IMP,1000μF,35VDC,20%,-20%		69.8		105		95		PASS

		201-017621-0108		C8		CAP,ELECT,LOW IMP,1000μF,35VDC,20%,-20%		72.2		105		95		PASS

		201-015773-0157		C9		CAP,ELECT,LOW IMP,150μF,25VDC,20%,-20%		78.0		105		95		PASS

		201-018731-0566		C912		CAP,ELECT,POLY,56μF,20VDC,20%,-20%		68.0		105		95		PASS

		801-007079-0001		L1		INDU,OUT,EC,EC32,4,1.3μH,0A,24V		93.3		155		135		PASS

		801-007620-0000		TX100		XFMR,PWR,EC,MOD ASSY,3kW,WITH THERMISTOR (24V)		87.8		155		135		PASS

		801-007076-0002		TX200		XFMR,PWR,EC,EC32,3W,24V,48V		98.6		155		135		PASS

		801-007620-0000		TX300		XFMR,PWR,EC,MOD ASSY,3kW,WITH THERMISTOR (24V)		101.1		155		135		PASS

		801-006875-0004		TX800		XFMR,GTDRV,TBD,T16,HP 5KUI,0.20MM,1:1,2415μH,155-10C,GDT(X3)		70.8		135		115		PASS

		801-006765-0000		TX851		XFMR,GATE DRV,TOROID,20,27		88.1		135		115		PASS





528Vac



		Model #:		73-936-0024

		Loading Condition:		24V/120A

		Input lines:		528Vac

		Temperature:		50°C



		ACTIVE DEVICES @ 65°C Ambient Temperature

		Part Number		Circuit Code		Description		Rth				Power Diss (Watts)		Junction Temperature (°C)				Rated Junction Temp (°C)		DERATING Requirement		REMARKS

								(°C/W)		C/A

														C/A		Junction

		131-001827-0000		Q100		XSTR,FET,NHVMOS,60R199CP,600V,199mΩ,TO263 (D2PAK),16A		0.9		C		2.8673		68.1		70.68		150.00		125.00		PASS

		131-001827-0000		Q101		XSTR,FET,NHVMOS,60R199CP,600V,199mΩ,TO263 (D2PAK),16A		0.9		C		2.8565		68.1		70.67		150.00		125.00		PASS

		131-001827-0000		Q102		XSTR,FET,NHVMOS,60R199CP,600V,199mΩ,TO263 (D2PAK),16A		0.9		C		2.8673		68.1		70.68		150.00		125.00		PASS

		131-001827-0000		Q103		XSTR,FET,NHVMOS,60R199CP,600V,199mΩ,TO263 (D2PAK),16A		0.9		C		2.8565		68.1		70.67		150.00		125.00		PASS

		131-001827-0000		Q200		XSTR,FET,NHVMOS,60R199CP,600V,199mΩ,TO263 (D2PAK),16A		0.9		C		2.8673		68.1		70.68		150.00		125.00		PASS

		131-001827-0000		Q201		XSTR,FET,NHVMOS,60R199CP,600V,199mΩ,TO263 (D2PAK),16A		0.9		C		2.8565		68.1		70.67		150.00		125.00		PASS

		131-001827-0000		Q202		XSTR,FET,NHVMOS,60R199CP,600V,199mΩ,TO263 (D2PAK),16A		0.9		C		2.8673		68.1		70.68		150.00		125.00		PASS

		131-001827-0000		Q203		XSTR,FET,NHVMOS,60R199CP,600V,199mΩ,TO263 (D2PAK),16A		0.9		C		2.8565		68.1		70.67		150.00		125.00		PASS

		131-001827-0000		Q300		XSTR,FET,NHVMOS,60R199CP,600V,199mΩ,TO263 (D2PAK),16A		0.9		C		2.8673		68.1		70.68		150.00		125.00		PASS

		131-001827-0000		Q301		XSTR,FET,NHVMOS,60R199CP,600V,199mΩ,TO263 (D2PAK),16A		0.9		C		2.8565		68.1		70.67		150.00		125.00		PASS

		131-001827-0000		Q302		XSTR,FET,NHVMOS,60R199CP,600V,199mΩ,TO263 (D2PAK),16A		0.9		C		2.8673		68.1		70.68		150.00		125.00		PASS

		131-001827-0000		Q303		XSTR,FET,NHVMOS,60R199CP,600V,199mΩ,TO263 (D2PAK),16A		0.9		C		2.8565		68.1		70.67		150.00		125.00		PASS

		131-004225-0000		Q400		XSTR,FET,NLVMOS,IPT020N10N3,100V,2mΩ,TBD,300A		0.4		C		8.821		68.1		71.63		175.00		150.00		PASS

		131-004225-0000		Q401		XSTR,FET,NLVMOS,IPT020N10N3,100V,2mΩ,TBD,300A		0.4		C		8.821		99.6		103.13		175.00		150.00		PASS

		131-004225-0000		Q500		XSTR,FET,NLVMOS,IPT020N10N3,100V,2mΩ,TBD,300A		0.4		C		8.821		85.0		88.53		175.00		150.00		PASS

		131-004225-0000		Q501		XSTR,FET,NLVMOS,IPT020N10N3,100V,2mΩ,TBD,300A		0.4		C		8.821		88.2		91.73		175.00		150.00		PASS

		131-004225-0000		Q600		XSTR,FET,NLVMOS,IPT020N10N3,100V,2mΩ,TBD,300A		0.4		C		8.821		88.4		91.93		175.00		150.00		PASS

		131-004225-0000		Q601		XSTR,FET,NLVMOS,IPT020N10N3,100V,2mΩ,TBD,300A		0.4		C		8.821		89.3		92.83		175.00		150.00		PASS

		131-004224-0000		Q700		XSTR,FET,NLVMOS,IPT007N06N,60V,0.75mΩ,TBD,300A		0.4		C		7.453		88.7		91.68		175.00		150.00		PASS

		131-004224-0000		Q701		XSTR,FET,NLVMOS,IPT007N06N,60V,0.75mΩ,TBD,300A		0.4		C		7.453		87.2		90.18		175.00		150.00		PASS

		131-004224-0000		Q702		XSTR,FET,NLVMOS,IPT007N06N,60V,0.75mΩ,TBD,300A		0.4		C		7.453		89.4		92.38		175.00		150.00		PASS

		121-000209-0000		U1		Voltage Regulator,MC7812B,Fixed Output,12V,1.5A,TO-220,ROHS		5		C		0.2785		74.4		75.79		150.00		125.00		PASS

		121-001967-0000		U852		IC,VOLTAGE REGULATOR,LDO-FXD,LM1117IDTX,3.3V,1%,800mA,125°C		0.8		C		0.0436		69.9		69.93		125.00		100.00		PASS

		121-004342-0000		U854		IC,DGTL,DSP,MC56F84766VLK,TBD		64		C		0.0188		69.9		71.10		125.00		100.00		PASS



		PASSIVE DEVICES @ 65°C Ambient Temperature

		Part Number		Circuit Code		Description		Measured Temperature (°C)		Rated Temp (°C)		DERATING Requirement		REMARKS





		201-018802-0686		C1		CAP,ELECT,POLY,68μF,50VDC,20%,-20%		69.9		105		95		PASS

		201-018802-0686		C2		CAP,ELECT,POLY,68μF,50VDC,20%,-20%		70.8		105		95		PASS

		201-018802-0686		C3		CAP,ELECT,POLY,68μF,50VDC,20%,-20%		73.8		105		95		PASS

		201-018802-0686		C4		CAP,ELECT,POLY,68μF,50VDC,20%,-20%		73.8		105		95		PASS

		201-017621-0108		C5		CAP,ELECT,LOW IMP,1000μF,35VDC,20%,-20%		73.8		105		95		PASS

		201-017621-0108		C6		CAP,ELECT,LOW IMP,1000μF,35VDC,20%,-20%		73.8		105		95		PASS

		201-017621-0108		C7		CAP,ELECT,LOW IMP,1000μF,35VDC,20%,-20%		66.8		105		95		PASS

		201-017621-0108		C8		CAP,ELECT,LOW IMP,1000μF,35VDC,20%,-20%		68.4		105		95		PASS

		201-015773-0157		C9		CAP,ELECT,LOW IMP,150μF,25VDC,20%,-20%		73.8		105		95		PASS

		201-018731-0566		C912		CAP,ELECT,POLY,56μF,20VDC,20%,-20%		63.8		105		95		PASS

		801-007079-0001		L1		INDU,OUT,EC,EC32,4,1.3μH,0A,24V		87.7		155		135		PASS

		801-007620-0000		TX100		XFMR,PWR,EC,MOD ASSY,3kW,WITH THERMISTOR (24V)		82.4		155		135		PASS

		801-007076-0002		TX200		XFMR,PWR,EC,EC32,3W,24V,48V		93.4		155		135		PASS

		801-007620-0000		TX300		XFMR,PWR,EC,MOD ASSY,3kW,WITH THERMISTOR (24V)		95.7		155		135		PASS

		801-006875-0004		TX800		XFMR,GTDRV,TBD,T16,HP 5KUI,0.20MM,1:1,2415μH,155-10C,GDT(X3)		69.8		135		115		PASS

		801-006765-0000		TX851		XFMR,GATE DRV,TOROID,20,27		86.3		135		115		PASS





Electrical Test



		Model #:		73-936-0024

		Test Condition		Normal, and Short

		Loading :		24V/120A

		Input lines:		400 Vdc

		Temperature:		Room temperature (25°C)  



		NORMAL FULL LOAD CONDITION

		Part Number		CCT Code		Description		Rated Parameters				Measurement Parameters				Stress Level %		DERATING Requirement		REMARKS

												400Vdc		Unit		400Vdc

		201-018802-0686		C1		CAP,ELECT,POLY,68μF,50VDC,20%,-20%		50		Vmean		24		Volt		48.00%		90.00%		PASS

								2.6		Irms		0.394		Amp		15.15%		100.00%		PASS

		201-018802-0686		C2		CAP,ELECT,POLY,68μF,50VDC,20%,-20%		50		Vmean		24		Volt		48.00%		90.00%		PASS

								2.6		Irms		0.369		Amp		14.19%		100.00%		PASS

		201-018802-0686		C3		CAP,ELECT,POLY,68μF,50VDC,20%,-20%		50		Vmean		24		Volt		48.00%		90.00%		PASS

								2.6		Irms		0.465		Amp		17.88%		100.00%		PASS

		201-018802-0686		C4		CAP,ELECT,POLY,68μF,50VDC,20%,-20%		50		Vmean		24		Volt		48.00%		90.00%		PASS

								2.6		Irms		0.396		Amp		15.23%		100.00%		PASS

		201-018377-0277		C5		CAP,ELECT,LIMPD,270μF,80VDC,20%,-20%		80		Vmean		24		Volt		30.00%		90.00%		PASS

								1.43		Irms		0.38		Amp		26.57%		100.00%		PASS

		201-018377-0277		C6		CAP,ELECT,LIMPD,270μF,80VDC,20%,-20%		80		Vmean		24		Volt		30.00%		90.00%		PASS

								1.43		Irms		0.328		Amp		22.94%		100.00%		PASS

		201-017621-0108		C7		CAP,ELECT,LOW IMP,1000μF,35VDC,20%,-20%		80		Vmean		24		Volt		30.00%		90.00%		PASS

								2.48		Irms		0.422		Amp		17.02%		100.00%		PASS						                                                                     

		201-017621-0108		C8		CAP,ELECT,LOW IMP,1000μF,35VDC,20%,-20%		80		Vmean		24		Volt		30.00%		90.00%		PASS

								2.48		Irms		0.361		Amp		14.56%		100.00%		PASS

		201-015773-0157		C9		CAP,ELECT,LOW IMP,150μF,25VDC,20%,-20%		25		Vmean		15		Volt		60.00%		90.00%		PASS

								0.54		Irms		0.003		Amp		0.56%		100.00%		PASS

		201-018731-0566		C912		CAP,ELECT,POLY,56μF,20VDC,20%,-20%		16		Vmean		12		Volt		75.00%		90.00%		PASS

								2.9		Irms		0.005		Amp		0.17%		100.00%		PASS

		131-001827-0000		Q100		XSTR,FET,NHVMOS,60R199CP,600V,199mΩ,TO263 (D2PAK),16A		600		Vds		412.00		Volt		68.67%		90.00%		PASS

								16		Irms		2.72		Amp		17.00%		80.00%		PASS

								30		Vgs		17.40		Volt		58.00%		80.00%		PASS

		131-001827-0000		Q101		XSTR,FET,NHVMOS,60R199CP,600V,199mΩ,TO263 (D2PAK),16A		600		Vds		429.00		Volt		71.50%		90.00%		PASS

								16		Irms		2.710		Amp		16.94%		80.00%		PASS

								30		Vgs		17.40		Volt		58.00%		80.00%		PASS

		131-001827-0000		Q102		XSTR,FET,NHVMOS,60R199CP,600V,199mΩ,TO263 (D2PAK),16A		600		Vds		412.00		Volt		68.67%		90.00%		PASS

								16		Irms		2.720		Amp		17.00%		80.00%		PASS

								30		Vgs		17.40		Volt		58.00%		80.00%		PASS

		131-001827-0000		Q103		XSTR,FET,NHVMOS,60R199CP,600V,199mΩ,TO263 (D2PAK),16A		600		Vds		429.00		Volt		71.50%		90.00%		PASS

								16		Irms		2.71		Amp		16.94%		80.00%		PASS

								30		Vgs		17.40		Volt		58.00%		80.00%		PASS

		131-001827-0000		Q200		XSTR,FET,NHVMOS,60R199CP,600V,199mΩ,TO263 (D2PAK),16A		600		Vds		412.00		Volt		68.67%		90.00%		PASS

								16		Irms		2.720		Amp		17.00%		80.00%		PASS

								30		Vgs		17.40		Volt		58.00%		80.00%		PASS

		131-001827-0000		Q201		XSTR,FET,NHVMOS,60R199CP,600V,199mΩ,TO263 (D2PAK),16A		600		Vds		429.00		Volt		71.50%		90.00%		PASS

								16		Irms		2.710		Amp		16.94%		80.00%		PASS

								30		Vgs		17.40		Volt		58.00%		80.00%		PASS

		131-001827-0000		Q202		XSTR,FET,NHVMOS,60R199CP,600V,199mΩ,TO263 (D2PAK),16A		600		Vds		412.00		Volt		68.67%		90.00%		PASS

								16		Irms		2.72		Amp		17.00%		80.00%		PASS

								30		Vgs		17.40		Volt		58.00%		80.00%		PASS

		131-001827-0000		Q203		XSTR,FET,NHVMOS,60R199CP,600V,199mΩ,TO263 (D2PAK),16A		600		Vds		429.00		Volt		71.50%		90.00%		PASS

								16		Irms		2.71		Amp		16.94%		80.00%		PASS

								30		Vgs		17.40		Volt		58.00%		80.00%		PASS

		131-001827-0000		Q300		XSTR,FET,NHVMOS,60R199CP,600V,199mΩ,TO263 (D2PAK),16A		600		Vds		412.00		Volt		68.67%		90.00%		PASS

								16		Irms		2.720		Amp		17.00%		80.00%		PASS

								30		Vgs		17.40		Volt		58.00%		80.00%		PASS

		131-001827-0000		Q301		XSTR,FET,NHVMOS,60R199CP,600V,199mΩ,TO263 (D2PAK),16A		600		Vds		429.00		Volt		71.50%		90.00%		PASS

								16		Irms		2.710		Amp		16.94%		80.00%		PASS

								30		Vgs		17.40		Volt		58.00%		80.00%		PASS

		131-001827-0000		Q302		XSTR,FET,NHVMOS,60R199CP,600V,199mΩ,TO263 (D2PAK),16A		600		Vds		412.00		Volt		68.67%		90.00%		PASS

								16		Irms		2.72		Amp		17.00%		80.00%		PASS

								30		Vgs		17.40		Volt		58.00%		80.00%		PASS

		131-001827-0000		Q303		XSTR,FET,NHVMOS,60R199CP,600V,199mΩ,TO263 (D2PAK),16A		600		Vds		429.00		Volt		71.50%		90.00%		PASS

								16		Irms		2.71		Amp		16.94%		80.00%		PASS

								30		Vgs		17.40		Volt		58.00%		80.00%		PASS

		131-004225-0000		Q400		XSTR,FET,NLVMOS,IPT020N10N3,100V,2mΩ,TBD,300A		100		Vds		78.20		Volt		78.20%		90.00%		PASS

								300		Irms		29.69		Amp		9.90%		80.00%		PASS

								20		Vgs		12.30		Volt		61.50%		80.00%		PASS

		131-004225-0000		Q401		XSTR,FET,NLVMOS,IPT020N10N3,100V,2mΩ,TBD,300A		100		Vds		78.20		Volt		78.20%		90.00%		PASS

								300		Irms		29.69		Amp		9.90%		80.00%		PASS

								20		Vgs		12.30		Volt		61.50%		80.00%		PASS

		131-004225-0000		Q500		XSTR,FET,NLVMOS,IPT020N10N3,100V,2mΩ,TBD,300A		100		Vds		78.20		Volt		78.20%		90.00%		PASS

								300		Irms		29.69		Amp		9.90%		80.00%		PASS

								20		Vgs		12.30		Volt		61.50%		80.00%		PASS

		131-004225-0000		Q501		XSTR,FET,NLVMOS,IPT020N10N3,100V,2mΩ,TBD,300A		100		Vds		78.20		Volt		78.20%		90.00%		PASS

								300		Irms		29.69		Amp		9.90%		80.00%		PASS

								20		Vgs		12.30		Volt		61.50%		80.00%		PASS

		131-004225-0000		Q600		XSTR,FET,NLVMOS,IPT020N10N3,100V,2mΩ,TBD,300A		100		Vds		78.20		Volt		78.20%		90.00%		PASS

								300		Irms		29.69		Amp		9.90%		80.00%		PASS

								20		Vgs		12.30		Volt		61.50%		80.00%		PASS

		131-004225-0000		Q601		XSTR,FET,NLVMOS,IPT020N10N3,100V,2mΩ,TBD,300A		100		Vds		78.20		Volt		78.20%		90.00%		PASS

								300		Irms		29.69		Amp		9.90%		80.00%		PASS

								20		Vgs		12.30		Volt		61.50%		80.00%		PASS

		131-004224-0000		Q700		XSTR,FET,NLVMOS,IPT007N06N,60V,0.75mΩ,TBD,300A		60		Vds		50.20		Volt		83.67%		90.00%		PASS

								300		Irms		8.77		Amp		2.92%		80.00%		PASS

								20		Vgs		12.30		Volt		61.50%		80.00%		PASS

		131-004224-0000		Q701		XSTR,FET,NLVMOS,IPT007N06N,60V,0.75mΩ,TBD,300A		60		Vds		50.20		Volt		83.67%		90.00%		PASS

								300		Irms		8.77		Amp		2.92%		80.00%		PASS

								20		Vgs		12.30		Volt		61.50%		80.00%		PASS

		131-004224-0000		Q702		XSTR,FET,NLVMOS,IPT007N06N,60V,0.75mΩ,TBD,300A		60		Vds		50.20		Volt		83.67%		90.00%		PASS

								300		Irms		8.7720		Amp		2.92%		80.00%		PASS

								20		Vgs		12.30		Volt		61.50%		80.00%		PASS





		FULL LOAD SHORT CONDITION

		Part Number		CCT Code		Description		Rated Parameters				Measurement Parameters				Stress Level %		DERATING Requirement		REMARKS

												400Vdc		Unit		400Vdc

		131-001827-0000		Q100		XSTR,FET,NHVMOS,60R199CP,600V,199mΩ,TO263 (D2PAK),16A		600		Vmax		476.0		Volt		79.33%		100.00%		PASS

								51		Imax		12.5		Amp		24.51%		100.00%		PASS

		131-001827-0000		Q101		XSTR,FET,NHVMOS,60R199CP,600V,199mΩ,TO263 (D2PAK),16A		600		Vmax		502.0		Volt		83.67%		100.00%		PASS

								51		Imax		13.2		Amp		25.88%		100.00%		PASS

		131-001827-0000		Q102		XSTR,FET,NHVMOS,60R199CP,600V,199mΩ,TO263 (D2PAK),16A		600		Vmax		476.00		Volt		79.33%		100.00%		PASS

								51		Imax		12.500		Amp		24.51%		100.00%		PASS

		131-001827-0000		Q103		XSTR,FET,NHVMOS,60R199CP,600V,199mΩ,TO263 (D2PAK),16A		600		Vmax		502.00		Volt		83.67%		100.00%		PASS

								51		Imax		13.200		Amp		25.88%		100.00%		PASS

		131-001827-0000		Q200		XSTR,FET,NHVMOS,60R199CP,600V,199mΩ,TO263 (D2PAK),16A		600		Vmax		476.00		Volt		79.33%		100.00%		PASS

								51		Imax		12.500		Amp		24.51%		100.00%		PASS

		131-001827-0000		Q201		XSTR,FET,NHVMOS,60R199CP,600V,199mΩ,TO263 (D2PAK),16A		600		Vmax		502		Volt		83.67%		100.00%		PASS

								51		Imax		13.20		Amp		25.88%		100.00%		PASS

		131-001827-0000		Q202		XSTR,FET,NHVMOS,60R199CP,600V,199mΩ,TO263 (D2PAK),16A		600		Vmax		476.00		Volt		79.33%		100.00%		PASS

								51		Imax		12.500		Amp		24.51%		100.00%		PASS

		131-001827-0000		Q203		XSTR,FET,NHVMOS,60R199CP,600V,199mΩ,TO263 (D2PAK),16A		600		Vmax		502.00		Volt		83.67%		100.00%		PASS

								51		Imax		13.200		Amp		25.88%		100.00%		PASS

		131-001827-0000		Q300		XSTR,FET,NHVMOS,60R199CP,600V,199mΩ,TO263 (D2PAK),16A		600		Vmax		476.00		Volt		79.33%		100.00%		PASS

								51		Imax		12.500		Amp		24.51%		100.00%		PASS

		131-001827-0000		Q301		XSTR,FET,NHVMOS,60R199CP,600V,199mΩ,TO263 (D2PAK),16A		600		Vmax		502.00		Volt		83.67%		100.00%		PASS

								51		Imax		13.200		Amp		25.88%		100.00%		PASS

		131-001827-0000		Q302		XSTR,FET,NHVMOS,60R199CP,600V,199mΩ,TO263 (D2PAK),16A		600		Vmax		476		Volt		79.33%		100.00%		PASS

								51		Imax		12.50		Amp		24.51%		100.00%		PASS

		131-001827-0000		Q303		XSTR,FET,NHVMOS,60R199CP,600V,199mΩ,TO263 (D2PAK),16A		600		Vmax		502.00		Volt		83.67%		100.00%		PASS

								51		Imax		13.200		Amp		25.88%		100.00%		PASS

		131-004225-0000		Q400		XSTR,FET,NLVMOS,IPT020N10N3,100V,2mΩ,TBD,300A		100		Vmax		82.30		Volt		82.30%		100.00%		PASS

								1200		Imax		238.400		Amp		19.87%		100.00%		PASS

		131-004225-0000		Q401		XSTR,FET,NLVMOS,IPT020N10N3,100V,2mΩ,TBD,300A		100		Vmax		82.30		Volt		82.30%		100.00%		PASS

								1200		Imax		238.400		Amp		19.87%		100.00%		PASS

		131-004225-0000		Q500		XSTR,FET,NLVMOS,IPT020N10N3,100V,2mΩ,TBD,300A		100		Vmax		82.30		Volt		82.30%		100.00%		PASS

								1200		Imax		238.400		Amp		19.87%		100.00%		PASS

		131-004225-0000		Q501		XSTR,FET,NLVMOS,IPT020N10N3,100V,2mΩ,TBD,300A		100		Vmax		82.30		Volt		82.30%		100.00%		PASS

								1200		Imax		238.400		Amp		19.87%		100.00%		PASS

		131-004225-0000		Q600		XSTR,FET,NLVMOS,IPT020N10N3,100V,2mΩ,TBD,300A		100		Vmax		82.30		Volt		82.30%		100.00%		PASS

								1200		Imax		238.400		Amp		19.87%		100.00%		PASS

		131-004225-0000		Q601		XSTR,FET,NLVMOS,IPT020N10N3,100V,2mΩ,TBD,300A		100		Vmax		82.30		Volt		82.30%		100.00%		PASS

								1200		Imax		238.400		Amp		19.87%		100.00%		PASS

		131-004224-0000		Q700		XSTR,FET,NLVMOS,IPT007N06N,60V,0.75mΩ,TBD,300A		60		Vmax		52.3		Volt		87.17%		100.00%		PASS

								1200		Imax		24.92		Amp		2.08%		100.00%		PASS

		131-004224-0000		Q701		XSTR,FET,NLVMOS,IPT007N06N,60V,0.75mΩ,TBD,300A		60		Vmax		52.30		Volt		83.67%		100.00%		PASS

								1200		Imax		24.92		Amp		25.88%		100.00%		PASS

		131-004224-0000		Q702		XSTR,FET,NLVMOS,IPT007N06N,60V,0.75mΩ,TBD,300A		60		Vmax		52.30		Volt		87.17%		100.00%		PASS

								1200		Imax		24.92		Amp		2.08%		100.00%		PASS
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		ARTESYN Embedded Technologies

		Reliability Engineering

		Eastwood/AIL-PB

		Opto CTR Calculation REPORT

		MODEL #		73-936-0024 (iHP 24V Module)

		CUSTOMER		Standard

		DESIGN TEAM		EW-1

		BOM Release Date		October 15, 2015

		Schematic Diagram		Rev. 01

		Derating Document		Emerson Design Derating Requirements revAB / 920-000114-0000

		Sample Build:		DVT

		Report Number Reference		RE-PH15/200

				Name/s		Signature		Date

		PREPARED BY :		Napoleon Lanto				11/28/15

		APPROVED BY:		Jet Bautista				11/28/15

		CIRCULATION :

		Design Team		(EE) Ricardo Roldan, Louie Cuevas(ME) Jonathan Cudal, Angelito Hatol

		Program Mgmt		Rowena Legaspi, Dan Soliman, Peter Warren

		Reliability Eng'g		Jet Bautista, Lito Baldo, Reggie Quinto, MP John Lau

		REV CONTROL		DATE		REV		CHANGES

				11/28/15		A		Initial release-passed





Sheet1

		

		RELIABILITY ENGINEERING

		Opto Coupler CTR Margin Calculation  rev 3.1

		Model :		73-936-0024								Tested By :		Napoleon Lanto

		Input Vin:		342Vac								Checked By :		Jet Bautista

		Amb Temp:		50°C

		Load:		24V/120.0A

																		CTR Multiplying Factors

		GROUP		Ipro P/N		Ckt Code		Description		Iled(mA)		Itrans(mA)		Minimum Reqd CTR		CTRmin (spec)		CTR Derating		Iled Normalization		Amb Temp		Aging 10yrs		Worst Case Actual CTR		% CTR Margin		Pass/Fail

		Prime		191-000605-0000		U809		OPTO,LIN,6V,1.4V,5kVrms,50mA,110˚C,-30˚C,SMD-4		3.80		0.13		3.42		50.00		0.80		0.96		0.70		0.75		20.12		488.06		PASS		600

		Prime		191-000041-0000		U812		OPTO,LIN,6V,1.4V,5kVrms,50mA,110˚C,-30˚C,OTHER		4.00		0.13		3.25		50.00		0.80		0.98		0.70		0.75		20.48		530.00		PASS		600

		Prime		191-000605-0000		U859		OPTO,LIN,6V,1.4V,5kVrms,50mA,110˚C,-30˚C,SMD-4		4.00		0.13		3.25		50.00		0.80		0.98		0.70		0.75		20.48		530.00		PASS		600

				Legend :

				Manufacturer's Data :

				OPTO-CPL LTV-357T-A-G



Rev. 1 - Initial Release,  9-May-06 
By : Adol Sacyaten
Rev.2 - Add comments and rename some    heading for better understanding. 6-Jul-06
By : Adol Sacyaten
Rev.3 - Generalize formula for Iled Normalization
By: Genesis Arsenio
Rev 3.1 - Add comments on Aging column to define Yrs per % reduction.  
30-Aug-06, By Adol Sacyaten

ILed would be the minimum available current to drive the led, taking into account the worst possible combination of component tolerances.

Itrans is the maximum current required at the output of the opto to perform the full required circuit function, taking into account the worst possible combination of component tolerances.

CTR = Itrans / Iled
Minimum reqm't as per circuit application.

Minimum CTR, 
check vendor specs

80% Derating for 
CTR Design

LED CTR Multiplier based on typical CTR vs Iled,  see below example and check vendor specs for details.
CTR @ Iled per design
CTR @ test condition per spec
Iled Norm = 1 + [(CTR@Iled/CTR@test conditon) - 1)]

Temp Factor, based on CTR vs Operating Temp graph, check vendor specs

Aging factor based from Siemen's / Vishay End of Life, or if available from Component vendor. Edit heading to reflect desired lifetime, X years. See below refernce :
40 Yrs - 0.5  (50% reduction)
20 Yrs - 0.63 (37% reduction)
10 Yrs - 0.75 (25% reduction)
5 Yrs - 0.8 (20% reduction)
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