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Pre-series Opto-packages and Harness Yield Rate Estimation

1. Introduction:

  In this note, we will estimate the yield rate of SCT Opto-packages and barrel harness from the pre-series harness production.  We have prepared 72 pieces of opto-package PCBs, finished 63 opto-packages, 39 doglegs and one B3 LH (Phi 3) harness. 

Two opto-packages, two Dorics and one VDC are failed during dogleg AC test before burn-in.  Two opto-packages are replaced in the same doglegs and we added 3 new doglegs for ASICs failed doglegs. That is, we have used 41 opto-packages and 39 doglegs (39 VDCs and Dorics) up to now for 6 pre-series harness production. We have informed that we have to change furcation tubes to black and we stop assembling another two harness doglegs waiting for black tubes.

In pre-series production, we find out problems and try to improve. After we corrected our procedure, the opto-packages yield rate should be improved to 97% and dogleg yield rate may be improved to 90%. 

2. Opto-packages yield rate estimation:

  To produce 8 pre-series harness, we may need 48 opto-packages. 72 opto-package PCBs (2 panels) are prepared. The power distribution of 144 VCSELS are shown in Fig. 1.  No appreciated changed was observed on dies test after burn-in (50C, 72 hrs). These results are shown in Fig. 2. The light power decay after burn-in is less than 10%, which may be measurement uncertainty.   However, we weeded out 9 PCBs during alignment because the wire-bonding pads were too close to VCSEL’s emitting point that the light power after alignment was below to 600 uW. We have informed the wire-bonding operators to notice this point. It can be improved in future productions. The 63 opto-packages light power (126 VCSELs) and PIN responsivity are shown at Fig. 3 ,4 and 5.

We have prepared another 36 opto-package PCBs for black furcation tubes after these 63 opto-packages with yellow, red and green tubes. The alignment has already been completed, waiting for black tubes adhering. We didn’t find the wire bond defect again and all 36 semi-opto-packages are aligned. As we haven’t finished these 36 opto-packages completely and we don’t include these to estimate the opto-package yield rate.        


No obviously degradation was observed on opto-packages DC test for 63 opto-packages. Two opto-packages failed at dogleg DC and AC test after assembling 18 doglegs. Here we made a mistake for these 18 doglegs assembling. We placed opto-packages on doglegs before ASICs die-bond. We bake doglegs and opto-packages 50 minutes with 150C for die-bond and two Tx channels degraded to less than 600 uW (550uW and 460 uW) at DC test after die-bond. These two opto-packages were replaced on old doglegs without baking 150C and passed DC and AC test.


We improved our production to die-bond before opto-packaged adhering for another 23 doglegs assembling (includes 3 new added doglegs for failed ASICs and 2 reworked opto-package doglegs). No degradation was observed. 


The opto-package yield rate can be estimated to about 95% (39/41) for 41 opto-packages after dogleg assembling. After we corrected our procedure, the yield rate should be improved to 97%. Table 1 and Table 2 show the results.

Table 1: Yield rate estimation of opto-packages before correction:

	
	Produce
	Fail
	Yield rate
	Fail reasons

	Wire-bond
	72
	9
	90%
	Too close to emitting point 

	Opto-packages
	63
	63
	100%
	

	On doglegs
	 18
	2
	88%
	Bake 150C


Table 2: Yield rate of opto-packages after correction:

	 
	Produce
	Fail
	Yield rate

	Wire-bond
	36
	0
	100%

	On doglegs
	23
	0
	100%
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Fig. 1: Power distribution of 144 VCSELs (10mA) before burn-in. 
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       Fig. 2: Power decay rate of 144 VCSELs after burn-in test (50C 72 hrs). 
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Fig. 3: Light power after alignment and covering. Here are 63 opto-packages (126 VCSELs).
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Fig. 4: Light power distribution of 63 opto-packages (126 VCSELs).
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Fig.5: PIN responsivity of 63 opto-packages..

3. Doglegs yield rate estimation:

 We have found 2 Dorics and one VDC failed on dogleg AC test (but pass DC test) before burn-in during first 18 doglegs assembling. We added 3 new doglegs to replace these three fail doglegs. We didn’t want to bake opto-packages after ASICs die bond so that we didn’t rework these failed doglegs. However, this is our first time to die and wire bond ASICs on doglegs by auto-machine. Our operators didn’t adjust parameters properly, some ASICs are re-wire bonded and some ASIC pads may be damaged.  

Another 21 doglegs (include these 3 failed doglegs) were assembled and no failed doglegs were observed. All 36 doglegs pass the AC and DC test after burn-in, 80C for 72 hrs. All 36 doglegs power output from VCSELs fiber with I-set 4.1V are shown on Fig. 6. Fig. 7 shows the normalization of 36 doglegs with L1/L0 and L2/L0. Here L1 is light power of DC-1 test (before burn-in), L2 is light power of DC-2 (after burn-in) and L0 is the opto-packages light power before placing on doglegs. 

The yield rate of VDC may be better than 97% (38/39) and Doric better than 95% (37/39). The total yield rate of dogleg assembling is better than 87% (34/39, 2 failed opto-packages, 2 failed Dorics and one failed VDC). Anyway we are confident to improve yield rate to be better than 90% since the second run of 21 doglegs pass all test, 100%. 

Table 3, 4 show these results.

Table 3: The yield rate of the first 18 doglegs assembling.

	Parts
	Fail
	Yield rate
	Fail test

	Opto-package
	2
	89%
	DC before burn-in

	Doric
	2
	89%
	AC before burn-in

	VDC
	1
	94%
	AC before burn-in

	Total
	5
	72%
	Before burn-in


Table 4: The yield rate of the secondary 21 doglegs assembling.

	Parts
	Fail
	Yield Rate

	Opto-package
	0
	100%

	Doric
	0
	100%

	VDC
	0
	100%
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 Fig 6: Light power of VCSELs on opto-packages and doglegs. DC-1 means the light power on doglegs before burn-in and DC-2 after burn-in. All measure with I-set 4.1V on doglegs and 10 mA on opto-packages.
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Fig. 7: Normalize the DC test before/after burn-in compared with opto-packages. Here are 36 doglegs. 

4: First Harness Production:

We have only finished one harness up to now and it is our first experience to splice MT and prepare LMPTs. I don’t estimate the yield rate and no conclusions in this version 0 document.  
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Responsivity

PIN Responsivity of 63 opto-packages



Sheet1

																				fail on tube holder		pin R

		A16D		1900		1100		1100				1900		1300		1350						0.44

		A17J		2200		1350		870				2200		1500		1160						0.44

		A20I		2100		1400		945				1900		1350		1020				o		0.41

		A21E		1800		870		800				1300		830		860						0.41

		A37E		2200		1400		1420				1700		1600		1580						0.44

		A48G		1900		1300		950				2600		1700		1290						0.42

		A51G		2200				1148				2000				990						0.45

		A54G		1900		1100		1050				1500		1100		1050						0.43

		A65F		1900		1350		960				2300		1500		1140						0.43

		B19D		1600		1000		940				1800		1450		1480						0.43

		B19J		1700		1100		850				1900		1300		1140				o		0.41

		B21I		2200		1150		800				2200		1400		1090						0.42

		B23E		2000		1350		1285				1800		1000		960						0.43

		B39F		2100		1400		1400				2200		1240		1250				o		0.44

		B39G		1900		1200		1000				2000		1150		890						0.43

		B47G		2000		1100		950				1270		670		530						0.41

		B50G		2400		1500		1200				1800		1050		1038						0.45

		B57G		1800		1200		1200				2500		1350		1028				o		0.45

		B66G		1900		1350		1210				1800		950		1000		20mA過低				0.45

		C16I		2300		1000		770				1600		900		770						0.45

		C17D		1700		1050		988				1600		990		956						0.41

		C21J		1800		1050		1000				2000		1300		1170						0.45

		C25E		1700		1260		1170				1900		1500		1568						0.46

		C34I		1900		1200		1370				2100		1200		940						0.43

		C42F		1800		1350		1315				1800		1300		1380						0.44

		C46G		2300		1100		940				2000		1100		880						0.44

		C58G		1900		1200		1090				1700		1130		1140						0.43

		C59F		1900		1500		1160				1800		1200		750				o		0.42

		C63F		2800		1700		1400				2000		770		570						0.43

		C63G		1900		1200		1400				1700		1250		1200						0.44

		D18J		2000		1250		24				2300		1150		960						0.44

		D19E		2000		900		845				1700		960		900						0.4

		D22E		1600		1000		630				1800		690		933						0.45

		D22I		1000		670		900				1100		940		950						0.42

		D33I		2300		1000		770				2400		1000		756						0.43

		D37F		2000		1100		1010				1700		1450		1350						0.4

		D41F						1285								666						0.41

		D52G		2000		1400		1410				1900		1400		1420				o		0.42

		D58F		2700		1600		1200				2500		1700		1200						0.43

		D60H		1800		1200		1230				1600		1050		1060						0.42

		D62F		2600		1280		1100				2100		980		840						0.41

		E10E		1900		1190		1197				1800		1000		1000						0.41

		E16J		2000		1250		1077				1550		2400		1400						0.43

		E22J		2200		1400		1443				1300		850		800						0.41

		E35J		1700		1000		950				1800		1100		1050						0.41

		E36F		1800		1100		1300				1500		1200		1150						0.45

		E40F		2000		1000		1100				1300		700		780						0.44

		E44G		2000		740		600				2100		900		900						0.41

		E51G		2300		1600		1100				21000		1400		1000						0.41

		E57F		1900		1300		1022				1500		1000		800						0.41

		E61F		2000		1100		1044				2100		1200		1150						0.41

		E62H		1900		1000		950				2100		1500		1580						0.41

		F10J		2000		1500		1390				1900		1150		1045				o		0.43

		F18E		1800		1350		1420				1300		980		1050						0.41

		F25I		1900		1300		1100				2000		1290		1150						0.44

		F32G		1700		1350		1035				2200		1400		1180				o		0.42

		F35F		2100		1400		1200				1700		1400		1520				o		0.42

		F40G		1800				1000				1600				670						0.42

		F43G		2000		1400		1170				1800		1300		1150						0.43

		F56F		1900		1200		1095				2500		1800		1670						0.41

		F59G		1700		790		760				1700		1100		1100						0.4

		F60F		1700		1200		1090				1800		1300		1100						0.43

		F61H		1400		990		924				1800		1200		1170				o		0.43
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		1.1394736842		0.9276315789
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		0.8660550459		1.0183486239

		1.2739463602		1.1494252874

		1.1266272189		1.0721893491
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		1.2596491228		1.4859649123
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		1.108		0.821
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		cover						DC1		DC2				DC1		DC2						600		5

		630		760		433		866		705		760		1.1394736842		0.9276315789						700		6

		670		1100		545		1090		1007		1100		0.9909090909		0.9154545455						800		10

		650		900		410		820		920		900		0.9111111111		1.0222222222						900		17

		630		1100		627		1254		1230		1100		1.14		1.1181818182						1000		20

		666		1285		802		1604		1500		1285		1.2482490272		1.1673151751						1100		20

		670		1230		570		1140		900		1230		0.9268292683		0.7317073171						1200		11

		756		1420		534		1068		1079		1420		0.7521126761		0.7598591549				6		1300		8

		760		1200		626		1252		1126		1200		1.0433333333		0.9383333333						1400		12

		770		950		570		1140		940		950		1.2		0.9894736842						1500		10

		770		1095		584		1168		1032		1095		1.0666666667		0.9424657534						1600		3

		770		940		602		1204		1149		940		1.2808510638		1.2223404255						1700		1

		780		1400		643		1286		1175		1400		0.9185714286		0.8392857143						1800		2

		800						0												6		1900		1

		800		1148		681		1362		1034		1148		1.1864111498		0.9006968641

		800		870		572		1144		1170		870		1.3149425287		1.3448275862

		800		1010		442		884		893		1010		0.8752475248		0.8841584158

		840		1400		885		1770		1400		1400		1.2642857143		1

		845		800		440		880		812		800		1.1		1.015

		860		800		445		890		960		800		1.1125		1.2

		870		940		536		1072		812		940		1.1404255319		0.8638297872

		880		1100		615		1230		946		1100		1.1181818182		0.86

		890		1170		582		1164		1016		1170		0.9948717949		0.8683760684

		900		1370		530		1060		1098		1370		0.7737226277		0.801459854				10

		900		1100		582		1164		1153		1100		1.0581818182		1.0481818182

		900		770		486		972		918		770		1.2623376623		1.1922077922

		933						0

		940		1090		472		944		1110		1090		0.8660550459		1.0183486239

		940		1044		665		1330		1200		1044		1.2739463602		1.1494252874

		940		845		476		952		906		845		1.1266272189		1.0721893491

		950		988		591		1182		925		988		1.1963562753		0.9362348178

		950		770		392		784		857		770		1.0181818182		1.112987013

		950		1000		490		980		974		1000		0.98		0.974

		950		1000		455		910		850		1000		0.91		0.85

		950		1100		564		1128		852		1100		1.0254545455		0.7745454545

		956		1200		789		1578		1017		1200		1.315		0.8475

		960		950		410		820		783		950		0.8631578947		0.8242105263

		960		1300		460		920		643		830		1.1084337349		0.7746987952

		960		950		465		930		778		950		0.9789473684		0.8189473684
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		1000																		17

		1000		1100		450		900		926		1100		0.8181818182		0.8418181818

		1000		780		320		640		820		780		0.8205128205		1.0512820513

		1000		950		425		850		714		950		0.8947368421		0.7515789474

		1000		840		304		608		815		840		0.7238095238		0.9702380952

		1000		960		476		952		989		960		0.9916666667		1.0302083333

		1010		1060		658		1316		1051		1060		1.241509434		0.991509434

		1022		1580		551		1102		1536		1580		0.6974683544		0.9721518987

		1038		1200		608		1216		1612		1200		1.0133333333		1.3433333333

		1044		1050		630		1260		1023		1050		1.2		0.9742857143

		1050		1670		733		1466		1530		1670		0.8778443114		0.9161676647

		1050		1480		775		1550		1528		1480		1.0472972973		1.0324324324

		1050		1200		623		1246		926		1200		1.0383333333		0.7716666667

		1050

		1060		990		632		1264		1010		990		1.2767676768		1.0202020202

		1077		1160		485		970		935		1160		0.8362068966		0.8060344828

		1090		1350		572		1144		1154		1350		0.8474074074		0.8548148148

		1090		570		359		718		847		740		0.9702702703		1.1445945946

		1090		860		415		830		826		860		0.9651162791		0.9604651163

		1095		1090		636		1272		1350		1120		1.1357142857		1.2053571429

		1100		880		419		838		924		880		0.9522727273		1.05				20

		1100		1000		554		1108		821		1000		1.108		0.821
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