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Diopant density {cm

Conversion between resistivity and dopant density for silicon
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Mode [Step| nmm | [ICHGIEDSHIEN T/P 00 106 | vacuumiGas[inletoutiet| 0 7 0 00 | 2800
HEAT 1 0:10 MNOME Power 10.0 0.0 Vacuum | Inlet 0.0 0 0.0 -0.30
HEAT 2 0:0 MNOMNE Power 0.0 0.0 Yacuum | Inlet 0.0 0 0.0 0.00
HEAT 3 0:30 MNOME Power 200 0.0 Vacuum | Inlet 0.0 0 0.0 0.00
HEAT 4 1:30 MNOMNE Power 00 0.0 Yacuum | Inlet 0.0 0 0.0 0.00
HEAT 5 2 MNOME Power G600 0.0 Vacuum | Inlet 0.0 0 0.0 0.00
HEAT 5] 1: MNOMNE Power 350 on Yacuum | Inlet 0.0 0 0.0 0.00
HEAT T 199:0 MNOME Power 250 0.0 Vacuum | Inlet 0.0 0 0.0 0.00
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MELT 1 1:30 MOMNE Temp. 0.0 1175.0 ] Vacuum | Inlet 0.0 0 0.0 0.00
MELT 2] 0:10 NONE Temp. 0.0 1180.0 Gas Inlet 0.0 200 40.0 0.00
MELT 31 0D:8 MOMNE Temp. 0.0 11875 Gas Inlet 0.0 350 43.0 0.00
MELT 41 0:8 NOMNE Temp. 0.0 1195.0 Gas Inlet 0.0 500 43.0 0.00
MELT 51 0:5 NOMNE Temp. 0.0 1200.0 Gas Inlet 0.0 600 43.0 0.00
MELT 6| 2:15 MOMNE Temp. 0.0 1500.0 Gas Outlet | 55.0 600 0.0 0.00
MELT 7] 0:45 NONE Temp. 0.0 12400 Gas Outlet | 55.0 GO0 0.0 0.00
MELT g1 3:0 MOMNE Temp. 0.0 1540.0 Gas Outlet | 550 600 0.0 0.00
MELT 91 2:30 WMELT EMND Temp. 0.0 1540.0 Gas Qutlet | 550 600 0.0 0.00
MELT | 10| 0:15 NOMNE Temp. 0.0 1540.0 Gas Outlet | 55.0 GO0 0.0 0.00
MELT | 11 0:30 MOMNE Temp. 0.0 1440.0 Gas Outlet | 55.0 600 0.0 0.00
MELT | 12] 1:0 NONE Temp. 0.0 14350 Gas Outlet | 55.0 GO0 0.0 0.00
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Temp.

T Special Function VoS SN soipomt  meaare  PIESSUE comemt  Soeme  cQuilel Msaator
Mode [step | Hmm | [ICHGIEDSHISN T/P 0.0 106 | vacuumiGas |InletiOutlet| ()7 0 00 [ 3800
GROWTH| 1| 2:0 NONE Temp. | 00 | 14330| Gas | Outlet | 400 | 800 0.0 [ 10,00
GROWTH| 2| 2:0 NONE Temp. | 00 | 142380| Gas | Outlet | 400 | 600 0.0 | 13.00
GROWTH| 3 | 6: 0 NONE Temp. | 00 | 14280| Gas | Outlet | 400 [ 600 0.0 | 2000
GROWTH| 4 | 3:0 NONE Temp.| 00 | 14400| Gas | Outlet | 400 | 600 0.0 | 2000
GROWTH| 5 | 1:0 NONE Temp. | 00 | 14280| Gas | outlet | 400 [ 600 0.0 | 2000
GROWTH| 6 | 3:0 NONE Temp. | 00 | 14360| Gas | Outlet | 400 | 800 0.0 | 2000
GROWTH| 7| 6: 0 NONE Temp. | 00 | 14260| Gas | Outlet | 400 [ 600 0.0 | 2000
GROWTH| 8 | 4: 0 GROW END Temp. | 00 | 14200| Gas | Qutlet | 400 [ 600 0.0 | 2000
= [P B2 ﬂ/“t%gé%, é’é%%ﬁﬂ ~H (ﬂ‘}i' 2 P PRI R R S T fEE’J B M2 4k

f AR
LR (IR ) RAR) » FEER N N MR, DS-Block il 2 b (1) | F
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O % PRI IR GRS (15T IF 48 5 0% 22 Pk 28 B )bt i B HLJi BE S GERF AN AR B sl
(2] E‘JB%{EE/ME, DV NN B K B R AE. 0% 2. 544 2 Tl

O  ERECE AP Melt Pyrometer<s L il ingot OB K & 5 2 45 ) . HAi)
E’J?ﬂi&%ﬂﬂ? EP/U EI’JEi%MZIKEEBZITZlKHTEﬁZET?H’JEﬁZ’EE lMelt Pyrometer4s & HiLH] i
EI’J/JIJ”BQEZ SR 5 AR I 2 7 Ingot POy ) Rl 258 o
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Step

Temp.
Yersus

Power

Temp.

Pressure
M

Pressure

Inlet

Pressure

Outlet

Insulation

Time Special Function Power Setpoint  Setpoint nde Control  Setpoint  Setpoint  Setpoint  Position

Mode [step | nmm | [SEHICIDSHISN T/P 0.0 106 |vacuumiGas[inletioutiet| ) 7 0 00 | 3800
GROWTH] 1 2:0 MOMNE Temp. 0.0 1438.0 Gas Outlet 400 GO0 0.0 1000 |
GROWTH| 2 2.0 MNONE Temp. 0.0 1438.0 Gas Outlet 400 GO0 0.0 13.00 |
GROWTH| 3 6:0 MNOMNE Temp. 0.0 14350 Gas Outlet 400 GO0 0.0 20.00 |
GROWTH] 4 200 MOMNE Temp. 0.0 1440.0 Gas Outlet 400 GO0 0.0 20.00 |
GROWTH| 5 1:0 MNONE Temp. 0.0 1438.0 Gas Outlet 400 GO0 0.0 20.00 |
GROWTH] & 2:0 MNONE Temp. 0.0 1436.0 Gas Outlet 400 GO0 0.0 20.00 |
GROWTH| 7 6:0 MNOMNE Temp. 0.0 14360 Gas Outlet 400 GO0 0.0 20.00 |
GROWTH| 8 4: 0 GROWVY EMND Temp. 0.0 1430.0 Gas Outlet 400 GO0 0.0 20.00 |
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AMMEAL | 1 020 MNONE Temp. 0.0 1370.0 Gas Qutlet 200 GO0 0.0 0.00
AMMEAL | 2 : MNOMNE Temp. 0.0 13700 Gas QOutlet 200 GO0 0.0 0.00
ARMEAL | 3 1:30 MNOME Power 12.0 0.0 Gas Outlet 200 G600 0.0 0.00
O COHEEMIngot, WA TEAE (I BIEIIR UL, SoPEILIERE
2 S IngOt /L P S I, i I 2 DI N R R B e

Kﬁﬂ@lngot?ﬁtﬁﬁé‘/@\%ﬂﬁ%ﬁ, NfEBand Saw & Wire SawlFJHlFE
FEA I R
Pt R L R AR R A R 1300 CER 2N B KR, Wn] LLHEN
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zlj Time  Special Function Yoinas  Sohert  oipomt  Thsir®  PLESMIT Somont aemet oo Masmon
Mode [step [ Himm |  [NGHGIGIDISHISIN T/P 0.0 106 | vacuum/Gas[mietioutiet| () 7 0 00 | 2300
Q0L 1 2:0 MNOME Power 0.0 0.0 Gas Inlet 0.0 B0 4500 Q.00
CO0L 2 2:0 MNOME Power 0.0 0.0 Gas Inlet 0.0 600 450 | 12.00
COoL 2 1:30 MNONE Power 0.0 0.0 Gas Inlet 00 700 450 | 25.00
o0k 4 3:0 END COOLAD Power 0o 0.0 Gas Inlet 0.0 700 450 | 258.00
_I COOL 5 0:20 MNOME Power 0.0 0.0 Gas Inlet 00 350 0o 35.00
O WA Heliumbt, JLUCRArgon, BHBIRE ELASRA , (LA HIL R I L
HHelium Ul b re I (1] (Argongy#ilie); AN 24 ST Heliumib 1y ve ML, W2 /)
LR S Ingot ™ AEALA R, Ao IngotiE ARERS i v HIRE R i, Hingotifsh
T BN 2 LU R T AR BE b ¥4, B LUK AT ) Ingoty= A= T e AN 1)k B 6 B
O s ATEUN ) 0, LIEAGon kN IS M ik
PRI e AR 2L U T A ) v ALy Ingot 19 224 1000°C LLE; e H IR fe B ig
Ingot¥)_F IR HI EE T 1HER b P
%égi/g%mﬂ%ﬁﬁﬁ‘JVacuumﬁﬁ, fEArgon ST ; BEKAZ10%15
4 = B TR R A Helium 4, TiiJE 7ML L7155 600mbar, JXEes s
%;B%%EHejtléumém'zl—‘é%?ilﬁﬁ‘/%zﬁﬂE@JEF“L‘»TCZ DS-Block L #uit 1%z £ 850 C IR ak
= V%Id; T —o
O SN DEENEACEI0 P L ALL S IE A E _ETF220~302 704k
O )\ RS R H B K v J ] (4 2164/ 2o A 43 W L TC2 DS-Block

Temp.

P E s E450°CH, WA LIBkZEEnd of CooldownfIRFk I REL TR . LRI RE
“End Cool(He) " NIZ sy HIHP R T 58 il

fEfe AR MR E A ST 58 A AT T LGRS ) EJF 2 950mbarfffin, PAREAT
Unloadingffk.

AP A R CA AN, e DU R 530 N AT B DU A . AE R a1 3
21330245580 LL )5, WAL rUnloading/EMk it #E1T F— 4P K FLoading /.
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ALARMS

MAX PRESSURE[ ] ALARM
PRESSURE DEVIATION, COARSE[_Hieh___| [ tow__]
( Close Window )
PRESSURE CHANGE DURING VAC STEP [__COARSE | [_FINE__]
MAX PRESSURE DURING VACUUMSTEP[____ 1]
ARGON FLOW DEVIATION ] Time until Power Off in seconds

HEATER CONTACTORHAS TURNED OFF[__ |
MAINS POWER LOSSHAS OCCURED[____ 1]
MAINS POWER PHASE LOSS[_____ |

TEMP DEVIATION| __ HIGH | |

MAXTEMP[____ 1]

LEAK CHECK[ 1

LOW PLC BATTERY | ]
ARsUPPLY[ 1]
CONTROLLERERROR[

INSULATION LIFTPROBLEM[___ 1]

PYROMETER NOTINHOME POSITION_____ 1]

WARNING - POSSIBLE SILICONSPILL! [ 1]

TOP (CONTROL TIC)HAS APROBLEM[____ |
ADS-BLOCKTICISOPEN[ 1]

DS-BLOCK TIC IS OVER TEMPERATURE[_____ 1

OP ASSISTANCE, PROG COULD NOTFIND MELTMODE[____ ]
OP ASSISTANCE, SILICON APPEARS TO FINISHED MELT[____ 1]
OP ASSISTANCE, CENTER GROWTHHASENDED [ ]

OP ASSISTANCE, CORNER GROWTHHAS ENDED[______ ]

( Alarms ] [Uverview]

(ttes )

caused by

TIMELOST: 0 Of O 0: O

NO WATER |

Electrode 1(F1

Electrode 2(F2

Electrode 3(F3

Upper Chamiizas Inlet Flange(F4
Main Chamber(F5

Bottom Chamber{UpperiiF&

(
Bottom Chamber(Loweri(F7
YVac portfPumps(FS

DODDEEEEL

—_— e e ol e

==

(tonaar )

|




Max KWVA of POWeEr SUPPIY .. {(KVA) 165

Time Proportion Output Period............oo e (Sec) 4.10
Maximum Power AlIOWed...............ccooieeecc e (%) 95
Maximum Power Alarm TimMe.........co e sreaens (Sec) 80
Power Deviation Allowed............ccc i s sae s sssnans (%) 20
Power Deviation Alarm TiMe.......c s ssssssssseses (Sec) 120
Maximum Temp AlloWed............cooeeeeeeeee e eneae (Deg. C) 1575
Maximum Temp TiMe.......eeeeeeeere et e eme e s e smesaeneneas {Sec) 120
Temp, Deviation Bllowed...............o e (Deg.C) 40
Temp, Deviation Time Limit............ooooee e {Sec) 120
Heat Up Crossover To Temp Control..........coeeeceeeeeeeeeeeeeene (Deg. C) 1175
Crossover Power MUItiplier...... ... 0.90
Temperature to Jump to end of Cooldown.........ccccooeerieeeeeenenee. (Deg. C) 400
Maximum DS-Block Thermocouple Temperature...............cccocneeeee (Deg. C) 1600
Furnace Overtemp alarm repeat time.........ccoooeeeceee e (Sec) 300
Spill Detection Power Off TIMEr ... (Sec) 30
Heat-Up Power loss, Temp Drop. (DS-Block TIC)......ccoeevveeenee. (Deg. C) 5
Melt-ln Power 0SS, TEMP Drop..... e {(Deg. C) 120
Growth Power l0Ss, TEMP DropP.. e enees {Deg.C) 50
Anneal Power 0SS, TEMP Drop.... e {(Deg.C) 120
Melt ENd PoOwWer THQQEE ...t sae s s semeeme e snns {<)-0.0100
Melt End DS-Block Trigger. ..o sressseesesssssssssssssssssssssssssssssssaees =) 0.0300
Melt Number of Points included in DS-Block Slope calculaton.................... 20
Melt Number of Points included in Power Slope calculaton......................... o0
Melt and Growth End Alarm Repeat Interval...........ccoorercrccire {Sec) 180
Growth Number of Points included in Power Slope calculaton...................... 120
Growth Number of Points included in Pyrometer Slope calculaton............... 30
Center Growth End Slope (Pyrometer) Trigger........cooceeecree (=) 6.00
Center Growth End Delay After Center THOQEr ..o 40
Corner Growth Power Average Calculation Delay.........oco e 45

Melt Power Slopne Calculation Interval Differennice... 10

[Close Window]

[Master par P2 ]
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AIrLoSS Repeat TimMe ...t sse s s s n e snn e e s ean {Sec) 60
Base PresSsUre fINe....... e cisree e see e e s esssssmessmssessnsssnsssmessnsenns {mbar) 0.100

PUMPAOWN OUEGAS THIMIE. coeceeeeeere oot eeeeeseeeeeseseessesseeseseeseeseesesseesmseseemrenees (Sec) 3600 [Close Window]
Rate Of RiSE TiMe. ...t en e enne s {Sec) 300
Rate Of Rise Pressure fiINe...........o e {mbar) 0.008
Pressure Max Value, Gas Mode.............cco e {mbar) 900
Pressure Warning Value, Gas Mode.............co e, {mbar) 850
Pressure Max Value, Vacuum Mode.............ccooeeeee, {mbar) 50
Pressure Deviation COArse......... e {mbar) 200.0
Pressure Time Limit........cooeceeer s e e s s sn e enne s {Sec) 30 [Master par P1 ]
Fine Pressure Gauge VYacuum Alarm {delta pressure change).......... {mbar) 0.050
Coarse Pressure Gauge Vacuum Alarm {delta pressure change).....(mbar) 0.100
Argon flow maximum deviation.........cv e (%) 100
Argon flow maximum deviation time limit...............cccoooroni e {(Sec) 30
Insulation Speed Devation......... e (%) 20
Thermocouple Filter Weight............oo e 21
Fine Vacuum Gauge Filter Weight...........oocrvrv v sseesesnaenns 61
Slow Pump Changeover PreSsuUre......... e see e {mbar) 200
Temp offset to compensate for hot zone....... (Degrees C) -1.0
TIC Tube Rate-of-Rise Delta Pressure Multiplier........coveve v, 1.40
Base pressure reached during last pumpdown............cccoovrriieeee 0.005
Rate of rise delta pressure during last pumpdown {Chamber).................... 0.0018
Rate of rise delta pressure during last pumpdown (T/C Tubes]).................. 0.0017

Water, Low Flow Alarm Reset Time.........cccocveeereevceeecveeeceeeee (Sec) 30

Water, No Flow Alarm Response Time.........ccccveevvveevieecienns (Sec) 20

Water Flow Alarm Limits:
Warn. Crit. Meas. Warn. Crit. Meas.
F1.Electrode 1| 70| 50/ 11.3 | F5, Main Chamber| 60 || 50| 7.7 |

F2,Electrode2| 7.0| 5.0 | 10.7| F6, Bottom Chamber(Upp)| 24.0 | 15.0 || 37.6 |

F3,Electrode 3] 7.0 5.0 10.2] F7, Bottom Chamber({Low}| 175 || 15.0 || 33.6 |

F4, Upp.ChamiGas InletFlg] 70| 50 97| F8, Vac Port/Pumps | 60| 40| 7.2 |

temaining
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