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	[bookmark: _Toc57981568]Objective

	

	To fabricate bottom cell device precursors for tandem integration





	[bookmark: _Toc57981569]Step Heading
	[bookmark: _Toc57981570]Equipment
	[bookmark: _Toc57981571]Procedure
	[bookmark: _Toc57981572]Comments

	[bookmark: _Toc317851017][bookmark: _Toc57981573]
Preparation
	D01-D11

	[bookmark: _Toc317851018][bookmark: _Toc57981574]Wafer selection
	Wafer box (DSP, n-type)
	Take wafers from the storage shelf and put them in a clean box. 
The stock box name is AN575 (it may change in the future) (DSP, n-type) 
	Note the wafer IDs in the batch traveler

	[bookmark: _Toc317851019][bookmark: _Toc57981575]
Resistivity measurement
	 (D01)

	[bookmark: _Toc57981576]Sheet resistance measurement

	4-point probe, or Sinton WCT-120
	Measure the sheet resistance on one wafer to get a better idea on the wafer resistivity of the batch
	Only 1 wafer from each stock box

	[bookmark: _Hlk35371840][bookmark: _Toc57981577]
Frontside protection 
	D01-D09

	[bookmark: _Toc57981578]RCA clean

	RCA bench
Spin dryer
	Follow standard procedure.

	

	[bookmark: _Toc57981579]LPCVD TEOS
	LPCVD TEOS (B3)
	Program: TEOS
Parameter 1 hr 5 min to deposit 500 nm oxide
	Include a dummy to measure thickness

	[bookmark: _Toc54775605][bookmark: _Toc57981580]Inspection: Thickness
	Ellipsometer
	Check the deposited oxide thickness on the test wafer
	Use the dummy

	[bookmark: _Toc57981581]Resist protection 
	Spin coater Gamma-UV
	Recipe: 3441 DCH100mm 5214E 4.2um with HMDS
	If there are particles on the samples, rinse the wafers in water water bath (bHF clean wetbench) and spin dry them. 

	[bookmark: _Toc57981582]Frontside TEOS oxide removal
	bHF bath (clean)
	Purpose: Removing the SiO2 from the rear side
Time: 5-6 min 
	Make sure the surface is hydrophobic (i.e., the oxide is gone)

	[bookmark: _Toc57981583]Resist removal
	Resist strip bath
	3-5 min dip + ultrasonic 
	

	[bookmark: _Toc57981584]Piranha
	Acid Fumehood
	4H2SO4: 1H2O2 for 10 min + Rinse in DI water
	Optional step (but recommended) 

	[bookmark: _Toc57981585]
Rear side passivation (p+polySi)
	D01-D09, and D10

	[bookmark: _Hlk35370561][bookmark: _Toc57981586]RCA clean

	RCA bench
Spin dryer
	Follow standard procedure. Very short (5 s) HF dip between the RCA1 and RCA2 to avoid damaging the protective oxide
DO THIS STEP THE DAY BEFORE THE NEXT STEP AND SAVE THE LAST HF DIP FOR THE FOLLOWING MORNING 
	Remember to include (buy) 1-2 wafers with no SiO2 protection as a reference for p+ passivation (i.e., symmetrical lifetime sample)


	[bookmark: _Toc57981587]HF dip
	RCA bench
Spin dryer
	Do the HF dip when the HNO3 bath is ready (i.e. stabilized at 95 oC)
Only 10 s to avoid damaging the protective oxide
	Check for hydrophobicity on the non-protected side

	[bookmark: _Toc57981588]Tunnel oxide growth
	Acid Fumehood
	HNO3 at 95°C for 10 min
 
	Rinse and dry in the RCA bench. Use and clean beaker (from RCA bench) filled with fresh DI water for transport between the RCA and acid fumehoods

	[bookmark: _Toc57981589]Boron-doped poly Si deposition
	LPCVD PolySi
(B4)
	Recipe POLYBOR (7SCCM)
Parameter: 6-7 min for 50 nm layer
	Should be done right after the tunnel oxide.
Include 2 test wafers for thickness and doping density monitoring + at least 1 lifetime reference

	[bookmark: _Toc54775595][bookmark: _Toc57981590]Inspection: Thickness
	Ellipsometer
	Measure the polySi thickness on one of the test wafers
	Keep the other one for annealing and doping estimation

	[bookmark: _Toc57981591]
Removal of the rear p+polySi (ONLY on device samples)  
	D01-D09

	[bookmark: _Toc57981592]Resist protection (on the just-passivated side) 
	Spin coater Gamma-UV
	Recipe: 3441 DCH100mm 5214E 4.2um with HMDS
	If there are particles on the samples, dip the wafers in water bath (bHF clean wetbench) and spin dry them.

	[bookmark: _Hlk35413840][bookmark: _Toc57981593]Front p+PolySi removal
	PolySi etch fumehood
	Etch time: 1-5 min (depending on the solution’s age)
	Always test the etch rate by a polySi dummy wafer (use one of the polySi test wafers here)

	[bookmark: _Toc57981594]Front TEOS oxide removal
	bHF bath (clean)
	Purpose: Removing the SiO2 from the front side
Time: 5-6 min
	Make sure the oxide is gone (check the hydrophobicity)

	[bookmark: _Toc57981595]Resist removal
	Resist strip bath
	3-5 min dip + ultrasonic
	

	[bookmark: _Toc57981596]Piranha
	Acid Fumehood
	4H2SO4 : 1H2O2 for 10 min + Rinse in DI water
	Optional step (but recommended)

	[bookmark: _Toc57981597]
Rear side (p+polySi) protection 
	D01-D09

	[bookmark: _Hlk35372754][bookmark: _Toc57981598]RCA clean

	RCA bench
Spin dryer
	Follow standard procedure.

	


	[bookmark: _Toc57981599]LPCVD TEOS
	LPCVD TEOS (B3)
	Program: TEOS
Parameter 1 hr 5 min  to deposit 500 nm oxide
	Include a dummy to measure thickness

	[bookmark: _Toc57981600]Inspection: Thickness
	Ellipsometer
	Check the deposited oxide thickness on the test wafer
	

	[bookmark: _Toc57981601]Resist protection ( on the rear side) 
	Spin coater Gamma-UV
	Recipe: 3441 DCH100mm 5214E 4.2um with HMDS
	If there are particles on the samples, dip the wafers in water bath (bHF clean wetbench) and spin dry them. 

	[bookmark: _Toc57981602]Frontside TEOS removal
	bHF bath (clean)
	Purpose: Removing the SiO2 from the front side
Time: 5-6 min 
	make sure the oxide is gone

	[bookmark: _Toc57981603]Resist removal
	Resist strip bath
	3-5 min dip + ultrasonic 
	

	[bookmark: _Toc57981604]Piranha
	Acid Fumehood
	4H2SO4: 1H2O2 for 10 min + Rinse in DI water
	Optional step (but recommended)

	Frontside passivation (n+polySi)
	D01-D09, and D11

	[bookmark: _Toc57981606]RCA clean

	RCA bench
Spin dryer
	Follow standard procedure. Very short (5 s) HF dip between the RCA1 and RCA2 to avoid damaging the protective oxide
DO THIS STEP THE DAY BEFORE THE NEXT STEP AND SAVE THE LAST HF DIP FOR THE FOLLOWING MORNING 
	Remember to include (buy) 1-2 flat wafers with no SiO2 protection as a reference for n+ passivation (i.e., symmetrical lifetime sample)


	[bookmark: _Toc57981607]HF dip
	RCA bench
Spin dryer
	Do the HF dip when the HNO3 bath is ready (i.e. stabilized at 95 oC)
Only 10 s to avoid damaging the protective oxide
	Check for hydrophobicity on the non-protected side

	[bookmark: _Toc57981608]Tunnel oxide growth
	Acid Fumehood
	HNO3 at 95°C for 10 min
 
	Rinse and dry in the RCA bench. Use and clean beaker (from RCA bench) filled with fresh DI water for transport between the RCA and acid fumehoods

	[bookmark: _Toc57981609]Phosphorus-doped poly Si deposition
	LPCVD PolySi
(B4)
	Recipe POLYPH3
Parameter: 95 min for 100 nm layer
	Should be done right after the tunnel oxide.
Include 2 test wafers for thickness and doping density monitoring + at least 1 lifetime reference

	[bookmark: _Toc54775614][bookmark: _Toc57981610]Inspection: Thickness
	Ellipsometer
	Measure the polySi thickness on one of the test wafers
	Keep the other one for annealing and doping estimation

	Removal of the rear n+polySi (ONLY on device samples)  
	D01-D09

	[bookmark: _Toc57981612]Resist protection (on the just-passivated side) 
	Spin coater Gamma-UV
	Recipe: 3441 DCH100mm 5214E 4.2um with HMDS
	If there are particles on the samples, dip the wafers in water bath (in bHF clean wetbench) and spin dry them.

	[bookmark: _Toc57981613]Rear PolySi removal
	PolySi etch fumehood
	Etch time: 1-5 min (depending on the solution’s age)
	Always test the etch rate by a polySi dummy wafer (use one of the polySi test wafers here)

	[bookmark: _Toc57981614]Front side TEOS removal
	bHF bath (clean)
	Purpose: Removing the SiO2 from the front side
Time: 5-6 min
	Make sure the oxide is gone

	[bookmark: _Toc57981615]Resist removal
	Resist strip bath
	3-5 min dip + ultrasonic
	

	[bookmark: _Toc57981616]Piranha
	Acid Fumehood
	4H2SO4 : 1H2O2 for 10 min + Rinse in DI water
	Now both sides are passivated!

	Annealing + lifetime + hydrogenation
	D01-D09, D10, D11

	[bookmark: _Toc57981618] RCA clean

	RCA bench
Spin dryer
	Follow standard procedure.

	Don’t do the last HF dip


	[bookmark: _Toc57981619]Annealing
	C1
	850°C 20 min
	Include the reference lifetime samples and the polySi test wafers (n+ and p+)

	[bookmark: _Toc54775624][bookmark: _Toc57981620]Inspection: Resistivity
	Four point probe
	On the second polySi test wafer to estimate the doping
	

	[bookmark: _Toc57981621]Lifetime measurement
	Sinton WCT-120
	
	

	[bookmark: _Toc57981622]Lifetime measurement
	MDP mapper
	
	

	[bookmark: _Toc57981623]RCA Clean
	RCA bench
Spin dryer
	Follow standard procedure.
	

	[bookmark: _Toc57981624]SiN:H deposition
	PECVD 4
	Deposit Silicon nitride
standard MF SiN 00:08:00
	On both sides. 

	[bookmark: _Toc57981625]Annealing
	C4 Furnace
	Purpose: To drive-in the atomic H into the polySi layers at front and rear 
Recipe: Anneal400, 30 min
	

	[bookmark: _Toc57981626]Lifetime measurement
	Sinton WCT-120
	
	

	[bookmark: _Toc57981627]Lifetime measurement
	MDP mapper
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