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1.1

5QC-310 Deposition Controller
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1.2

Serial No.

€

USB/Ethernet

O O

Sensor3  Sensor4 Output3  Output 4
- (O O

Sensorl  Sensor2 Output1  Output 2

/I SQC310 Deposition Controller

O O L
OO OOk

100-120/200-240 V~
50/60 Hz
25VA

O O
==

1/09-16

/018 Fuse T.5A 250V

o o

RS-232

Sensor 1 & 2
Output 1 & 2 SQC-310
1/0 (1-8) 8

RS-232 &
USB or Ethernet RS-232 USB
Sensor 3 & 4

Output 3&4 1/09-16

GND

A

Power Input and Fuse

100-120V

RS-232 Ethernet

GND

200-240VAC

50/60Hz
GND




1.3

Sensor

In-Vac

Cable |

Feedthrough

Source
Shutter

N4

AN

BNC

Cables

6" BNC Cable

In-Vac

BNC

BNC

BNC

Oscillator /

100
SQC-310
10

40
SQC-310

SQC-310

Evaporation\Supply

Output Control Input

Ground Wire
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1.4

SQC-310
SCR
SQC-310 5.25
4
19
SQC-310 100-120 V 200-240VAC 50/60Hz
BNC

SQC-310
SQC-310 BNC

/0

1/0 SQC-310 1/70 C
SQC-310 SQC-310

RS-232 RS-232 PC
USB USB

Ethernet USB RJ-45
Ethernet
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1.5

SQC-310
l‘l’,
‘561,
Process1 : Laver 1 of1 Fun #:0
'L\|lext Stopped Oro0e00
enu Pover [ % vs Time)
] 100.0
Quick
Edit
Auto [
Manual S04
Zero
0.0
Next 0.0 £.2 125 185 250
Ot R ate(iis) Dew 2% T hick k &1 Powf 9]
Layer 1 0.00 000 0.000 0.0
2 0.00 000 0.000 0.0
! 0.00 000 0.000 0.0
Start 4 0.00 000 0.000 0.0
Start
2
3
2
4
4
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|

Next
Menu

Quick
E dit

Auto /
Manual

fero

Next
Layer

Start

EH— IRERESL B
DEREREATIEALES.

FID &2 AT =0 R0 -
NERTNE T,

EFot ) OIREETER
£oiLES.

FOEADRD L T EERLE

o

JEREN I LA P DI R AR
(Start) Rk CStopd LET .

Main Menu 1

Main Menu 3

Next Menu

Next B aMA1—ATFHEATES
—h—
Menu | DL FOEAAELELTEY
EHITH.
HeomTOrEsnE e JOTA LA vEIERARE LT
Cromty |- HRZID). Process 3,
Next |J37FLRTENZAIEELN LA L TIRR20LLE
Display | E737. FERRARELFH.
oAt - ER R R E R T EECEELEEREREE
Sensor System
Info L, Menu Bl
Next |7O0TADRDLAFEER
Layer *
O ERS (Star T BEREN S LA inIg %1
Start | FEFCAbot} LTS, Start | iS5l

Main Menu 2

Main Menu 3

3

Main Menu 2

Main Menu 3

Main Menu 3
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1

SQC-310

I[fle

Teponil

PID
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1.7

Film Menu

Create

Main Screen

Next Menu

<Empty>

. Process 1
Main

Screen Scroll films with knob.
] [1Fim1

Prev 2. Film 2
Menu Film 3

.Fim 4
.Fim5
Film 6
.Fim7
Film 8
.Fim9
10. Film 10
11. Film 11
12. Film 12
13. Film 13

Edit

Delete

© ® N o U~ W

]

1 50
SQC-310

15




Process Menu

<Empty>
Create
Select
Edit
Insert Layer
Insert Layer Layer 1
Layer Select
Main Process 25 -> Layer 1 -> Film 1
Screen Layer Film N
Prev Layerl Film1 [—
Menu
Edit...
Insert
New
Copy...
Delete —
N
Layer Select Menu
1
1
Layer 1 Edit Layer 1

16



Process 1 -> Layer 1 -> Film 1
To
Main Parameter ‘ Value Units N\
Init Rate ‘ 10.0 Als L
l\lzrev Fnl Thk 0.100 KIA
enu Time Setpoint 0:00:00 h:mm:ss
X Thickness Limit 0.000 kA
Edit Start Mode Auto Auto/Man.
Sensor 1 On On/Off
Sensor 2 Off On/Off
Source Srcl Srcl/Src2
Max. Power 90.0 %
Min. Power 0.0 %
Power Alarm Delay 99 Sec.
Slew Rate 99 %lsec
Rate Dev. Attention 0.0 % <71
Edit

Next:

Cancel:

Enter:

Layer 1 Layer 1
Layer 1
Main Menu

1.8

Simulate Mode ON

ON

System Params

17



3.6

Next Menu Sensor Info

Sensor Info

Sensor 1 ON % 50%
1.3 /
3.6 Exit
Power VS. Next Graph
Auto/Manual Next Menu
Manual/Auto Auto/Manual
Start
Output 1
Power (%)
1.3 3.6
Stop
Manual/ZAuto Next Menu
ManualZAuto
Auto/Manual PID
Stop

18



2.0
SQC-310
2.1
Material 100
SQC-310
3
Name Density Z-Factor
Z-Factor
Film
1
SQC-310 50
Layer
Process
SQC-310 25 1000

19



Phase 1
Ramp 1 Soak 1 Ramp 2 Soak 2

Crpoail [dhe

|
|
Ramp i Hoealk 'H.amp Soak
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2.2

Next Menu Film Menu Menu 3
FilmMenu 50 <Empty>
Save
Edit
T(_) Process 1 Editing: Film 1
Main
Parameter ‘ Value Units /N
Prev ‘ P Term ‘ 50 None
Menu | Term 0.7 Sec.
D Term 0.0 Sec.
Ed it Film Tooling 100 %
Pocket None
- Crystal Quality Disabled
Film Crystal Stabilit
Conds rys ility Disabled
) Material Aluminum
Deposit Density 2.73 gm/cc
COﬂtI’O|S Z Factor 1.08
Configure
Sensors <7
il i
P Term
I Term Rate diviation
D Term
PID
PID
P=25 1=0.5 D=0
Film Tooling
tooling System

21



Parameters Xtal Tooling

Pocket
3
Crystal Quality Stability Fail Mode
Quality Stability “Disabled” Fail Mode “Halt”
Material Edit
Enter
Density Z-Factor
100 Name Density Z-Factor
Film Conds
Process 1 Editing: Film 1
Teo ?
Main Farameter | Yalue Units ™
|TQamp1 Fower | 25.0 % L
Prev . hn- . )
Famp1 Time o:00:10 homm:ss
Menu
Soakl Time 0:00:04 h:mm:ss
E dit Ramp2 Power a0.0 %
! FRampz Time 0:00:045 hmm:ss
Soak? Time 0:00:048 himm:ss
Feed Fower 0.o %
Famp Time 0:a0:00 himm:ss
Feed Time 0:o0:oo0 homm:ss
Idle Power 0.o %
Famp Time o:00:00 h:mm:ss
[~
Film Conditiening Menu
Rampl 0% Rampl Time
Ramp 1 Power
Ramp 1 Power Ramp 1 Time
Soak 1 Time

2 Ramp 2

22



Soak 2

Feed

Power

Film Conds Prev Menu Film Params

Deposit Controls Deposit Controls

Process 1 Editing: Film 1

To
Main P aram eter | Yalue Units "
[ Shutter D elay | 00000 bimm:ss |
Prev Capture o.a %
Menhu
Contral Errar [lgnare, Stop, Hold)
. Setting Stop
Edit
E rror o.ao %
R ate Sam pling (Cant, Time, &c based)
Setting Caontinuous e

<11

Depositioh Controls Mehu

Shutter Delay

Capture

Shutter Delay Capture
Shutter Delay Capture

SQC-310 Capture

Capture
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SQC-310

Ignore

Hold

Rate sampling

Control Error

Stop

Ignore

Cont Time
Acc Based
Configure Sensors
To Process 1 Editing: Film 1
Main Parameter Yalue !
[Snst1 Crystal Fail Mode |  Halt -
Prev Crystal Position 1
Menu
Backup Sensar 1
. Backup Crystal Position 1
Edit b
Snsr2 Crystal Fail Mode Halt
Crystal Position 1
Backup Sensor 1
Backup Crystal Position 1
|

Configure Sensor Menu

Halt
Halt Last

Timed Power

24



Switch to Backup

2.3
Next Menu Process Menu
Process Menu 100
<Empty> <Empty>
Create
Process# Edit Name
Select Edit
Insert New
1 Insert Normal
Insert New
1 Insert Layer
1 Insert
Normal

Co-deposited
1 Insert Layer

Insert Codep

25



2 Filml 4

Process 25 -> Layer 1 -> Film 1
To
Main Layer Film VAN
Layer 1.1 Film1 —
I\I/Dlrev Layer 1.2 Film2
enu Layer 1.3 Film3
Layer 2.1 Film4
Edit...
Insert
New...
Copy...
Delete —
N
Edit Layer Menu
Delete
Copy Paste
Paste Prev Menu

Insert Normal

Insert CoDep

26



2.4

Process Menu

Edit Edit
Process 1 -> Layer 1 -> Film 1
To
Main Parameter ‘ Value Units ya\
Init Rate | 100 Als L
Iarev Fnl Thk 0.100 KIA
enu Time Setpoint 0:00:00 h:mm:ss
. Thickness Limit 0.000 kA
Ed It Start Mode Manual Auto/Man.
Sensor 1 On On/Off
Sensor 2 Off On/Off
Source Srcl Src1/Src2
Max. Power 90.0 %
Min. Power 0.0 %
Power Alarm Delay 99 Sec.
Slew Rate 90 %/sec |
Rate Dev. Attention 0.0 % N
Initial Rate
Final Thickness Time Setpoint Thickness Limit
Start Mode
Auto Start
Manual Start
Manual
Start Manual Power
SQC-310
ON
Source SQC-310
Max Power Slew Rate

100

27



Rate Deviation 0%

Rate Ramp PID PID
2
2.5
SQC-310
3
System menu Sensoré&Source Sensorl Sensorl
Select
Sensors & Sources Menu
To
Main Name Value /N
1. Sensor 1 L
Prev Crystal Tooling 100%
Menu Shutter No
Number of Positions 1
Done 2. Sensor 2 Single Crystal
1. Source 1 Single Source
Edit 2. Source 2 Indexer
V
Sensor 1 Edit
Crystal Tooling
Substrate
Substrate
2 _ | 2l
Tooling Tooling
Over100% Under 100%

28




Tooling

/
/
Dual Yes Dual
Yes
Number of position
SQC-310
3
Source Sensor Setup
100 Voltage Scale

SQC-310 O ovdc 100
-10vdc +10Vdc

pre-deposition
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2.6

Quick Edit

Main Menu
2 Next Menu
Next Menu 3
Start/Stop 3
Main Menu 1
Process 1 :Layer1 of1 Fun & :0
ﬁ::h Stapped 0:00:00
Power (% vs. Time)
K 100.0
Quick
Edit
Auto /
Manual s0.o
fero
o.a
Mext o.o E.2 12.5 18 .8 250
Layer O out# Foate (A5 Devid%) Thickika) Pow(%)
1 o.o0 ao.o o.000 o.a
2 o.o0 ao.o o.ono o.a
Start 3 o.on oo.o o.000 o.a
4 o.o0 ao.o o.ono o.a
Main Screen
To Process 1 = Layer 1 --= Film 1
Main Farameter |Va|ue Units ™)
[Init Rate | oz s L
Frl Thk 2.0 2%
F Term 70 Mone
- | Term 01 Sec,
Edit L Term 0.0 Sec.
Pl Ponnser ==} W
Slew R ate ==} k3
haterial Alurmi num
Next L eres ity 273 AT
LW Ztactar 1.00
7]
Quick Edit Memu
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Quick Edit Next Layer Prev Layer

To Main
Hest Procesz 1 : Laver1 of1 FRun & :0
Menu Stopped 0:oo:on
Power (% vz. Time)
i 100.0
Quick
E dit
Auto ! —_—
Manual :
Zero
0.0
Hext 0.0 6.2 12.5 18 .8 25.0
Layer O ut# Fate (A5 Devi(%) Thick(k &) P ow(3)
1 o.on ao.n o.o0on0 0.0
2 o.oo oo o.oon 0.0
Start 3 0.00 0o.0 0.000 0.0
4 o.on ao.n o.o0on0 0.0
Main Screen
Auto/Manual PID
SQC-310
PID
Rate Graph
Final Thickness Thickness
SQC-310 PID

PID
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Auto/Manual Manual/Auto Start

Manual/Auto Start

SQC-310 Layer Edit Layer
Zero
SQC-310
Next Layer Start
1
Start Stop
Start
Stop Start
Next Layer Start
SQC-310 Simulate
Start Simulate System Params Simulate Mode

ON

32



Start

Start Layer

Procesz 1 Layer 1 af1 Fun#:1
Sext Soak 2 0:25:00
enu Pover{ % ws Time)
) 100.0
Quick
Edit
Auto /
Manual a0.0
fero
0.0
Start oo 6.2 1258 188 250
Layer Outt Rate(s) Dew( %) Thick(ka) Powi %)
1 1.20 ooao 0.055 7a.0
2 0.00 ([ ] 0.0a0 oo
Start 3 0.00 000 0.000 0.0
4 0.00 ooao 0.000 oo
Preconditioning
Final Thickness
Feed Idle
Auto Start

Manual Start
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Stop Layer

Next Menu

Mext Process 1 Layer 1 of1 FRun# 1
M Layer Stopped 0:42:00
enu Rate (Aiz ve. Time)
- 10.0
Quick
E dit
Auto /
Manual 5.0
fero
0.0
Next 0.0 E.2 12.5 16 .8 25.0
Layer Outg Rate(&/S1  Devi®l  Thick(kA&] Pow(%)
1 4.91 - 1.8 0.085 75.0
2 0.00 o0 .0 0.000 0.0
Start 3 0.0o on.o 0.o0o 0.0
4 0.00 oo .0 0.000 0.0
Layer Stopped
Start
Next Layer
Main Menu 2 Abort
Quick Setup Process Film
PID
Auto/Manual
System Params
Simulate OFF

PID
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2.7

Scale
Tooling
Period
1-

Quick Setup Init Rate
Thickness

Sensor Output
Max Power 100% Slew Rate 100%
Auto/Manual

10%

Rate( 7/s) 0
SQC-310 Power (%)

System Parameters

0.25

PID
PID

Min/Max Frequency

100%

Simulate OFF

Final
Final Thickness 10

Material

10%
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Rate(A/s)

Quick Setup Init Rate
Power (%) PWRpr
Rate(A/s)
Power (%) PWRor
e 1/3
RATE /3 2/3 RATE, 3 Rate(A/s) RATE,/3
Power (%) PWRpr
Rate (A/s) RATE,/3
——Rate—
2
TIMEgg TIMEsg
0.7 1.5 5 20
0% Manual/Auto
PID
PID Quick Setup P=25 1= TIMEszx D=0
Quick Setup Start Power
0%
PWRpg 10%

P Term PWRpr

P Term

Term
D Term
Start PID

36



PWRor

Film Conds Ramp 1

PWRpg Ramp 2

PID

P Term
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2.8

SQC-310
PID
PID
1.5
SQC-310
5 MHz
System

Min Frequency 5 MHz

System Simulate Mode OFF

Frequency Min/Max

Freq Min=5.0 MHz Freq Max=6.0 MHz

6 MHz
Frequency Max 6.1 MHz
Film Menu Edit
Exit Next Menu
Sensor Info Sensor Info

Frequency % Life

% Life
20% 100%

38



% Life

SQC-310

SQC-310

% Life 50%
100%
Frequency Min/Max
6 M/F BNC
5.5MHz BNC
Sensor
0%
2.9.1
3

1.5

SQC-310

SQC-310

% Life

% Life 100%

5.5 MHz

% Life

% Power

% Life

Xtal Tooling

39



Xtal Tooling

/
Xtal Tooling Film Menu Film Tooling 100%
Density Z-Factor
Density /
Z-Factor
60-70%
Z-Factor
Z-Factor Acoustic Impedance
2.9.1

2.8
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3 SQC-310

SQC-310
Proces=1 : Layer 1 of1 Fun #:0
MNext Stopped 0:00:00
Menu Power [ % v Time)
. 100.0
Quick
Edit
Altof
Manual =00
Zero
0.0
Next ] 62 125 18.8 2510
Outa Rate(ss) Dew %) Thickka) Powl %)
Layer 1 0.00 00.0 0.000 o0
Start 2 0.00 00.0 0.000 o0
3 0.00 0.0 0.000 00
Layer 4 0.00 00.0 0.000 0.0
Main Screen
Rate Rate Deviation Output Power
Power Deviation
SQC-310 2 2
4
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Next Menu

3.1 Menu 1

Menu 1

Next Menu

Quick Edit

Auto/Manual

SQC-310

ManualZ/Auto

Zero

Next Layer

Start Layer
Auto Start
Auto Start
Manual Start
Start Layer
Manual Start

Start/Stop

Quick Setup

Auto/Manual

Manual Start

42



3.2 Menu 2

Menu 2
Next Menu
3
Next Graph
Rate Rate Deviation Power
Rate Deviation Y- System Params

Next Displays
Rate Rate Deviation Thickness Power
1 Rate 2 Rate

3 4 Thickness

Sensor Info

Exit Sensor # 1 e 3 4
Enahble am OFF OF F OFF

Freq [5.543810/5.543210(5.5432105 545210
Life | o553&% | 0.00% | 000% | ooow

Next Layer

43



Start Layer

Auto Start

Auto Start

Start Layer
Manual Start

Start/Reset

3.3 Menu 3

Menu 3

Menu 3

Next Menu

Process Menu

Menu

Film Menu

Film Menu

System Params

SQC-310

Manual Start

Manual Start

Menu 3

System Parameters

Process

44



3.4 Quick Setup

Quick Setup

Process 1 -+ Layer 1 --» Film 1
To
Main Parameter | walue Lnits ™)
hit Fate | oz s -
Frl Thi a0 ko
P Term o MNon e
~ | Term o4 Sec.
Edit O Term on Se
flax. Pawer qan &
Slew Rate Qg p kS
fuiate rial Auminum
MNext Density ] gmifem™2
Ziactor 1.00 .
Layer Ramp 1 Disabled EnDi=
Ramp 2 Dizabled En/Mis
I
Quick Edit Menu
To Main
Menu 1
Edit
Next:
Cancel:
Enter:

Control Knob:

Prev Layer

1
Next Layer

Quick Setup

Initial Rate:

45




Final Thickness:

P Term:

50

I Term:
1 Term

0.5 1

D Term:

0

Max Power:
Scale
Scale System Parameters

Max Power

Slew Rate:

Material:

Density Z-Factor
Density:

Z-Factor:
Z-Factor

Z-Factor

46



8.83 Si0;

Z-Factor

Ramp 1:

Start Thickness:

Ramp Time:
New Rate: Ramp 1
Ramp 2:
2 Ramp 2
Ramp 1

a7



3.5 Process

Process
To Process 1
[LET Scroll Processes with Knob ™
|1 . Proces=1 | ||
Edit... 1. {Emptys
3. CEmpty:
Edit 4. <Empty>
Hame... &. < Empty>
6. <« Empty>
7. <Empty*
Delete &. < Empty>
8. <« Empty >
Copy 10. <Empty:
11. <Empty:
12, <Empty>
13, <Empty: ||
&
Process Select Menu
To Main
Menu 3
Edit...
Edit Layer Select
Edit Name...
Delete
Copy

48



Process Select Edit

Process 25 -> Layer 1 -> Film 1
To
Main Layer Film /N
P Layer 1.1 Film1 ‘7
Mrev Layer 1.2 Film2
enu Layer 1.3 Film3
Layer 2.1 Film4
Edit...
Insert
New...
Copy...
Delete —
N
Layer Select Menu
Main Screen
Menu 3
Prev Menu
Process Select
Edit
Layer Edit
Cut/Paste
Cut/Paste

Insert Layer

50

Cut

Paste

Insert Codep

Copy

Insert Normal
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3.6 Layer Edit

1
Layer Edit
To Process1 -= Layer 1 =Film 1
Main Param ater | Yalug Units P
Init Rate | oo &z -
Prey Find Thickness 0.000 k&,
Menu
Time Setpoint 0000 himimess
i Thickness Lim it 0.000 k&,
Edit Start Mode hlanusl Aot an.
Cutpt Ot Ot ot
Ma. Power 9949 k.
Sleny Rate 9949 e
Senzar 1 Ot OnfOff
Senzar 2 Ot OnfOff
Ramp 1 Disabled EnDi=
Ramp 2 Disabled EnDi=
|

To Main

Prev Menu

Layer Select
Edit

Next:
Cancel:
Enter:

Control Knob:

Control Knob

Layer Edit

Initial Rate:

Layer Edit Menu

50




Final Thickness:

Time Setpoint:

Thickness Limit:

Start Mode:

Manual Start 1

Start

Sensor 1-4:

Source:
Max Power:

” Power Alarm Delay”

Min Power: 7
Power Alarm Delay”

Power Alarm Delay: /

Slew Rate: 1

Rate Dev, Attention:

0

Rate Dev, Alert:

0

Rate Dev, Alarm: 0
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Ramp 1: 1

Start Thickness:

Ramp Time:

New Rate: Ramp 1
Ramp 2: 2
Ramp 2 Ramp 1

3.7 Layer Copy, Insert Delete
Copy Delate Insert
Layer Select
4 3 Layer 1
2 3 4
1-3
Process 25 -> Layer 1 -> Film 1
To
Main Layer Film /N
Layer 1.1 Film1 S
I\I/Dlrev Layer 1.2 Film2
enu Layer 1.3 Film3
Layer 2.1 Film4
Edit...
Insert
New...
Copy...
Delete —
\

Layer Select Menu

Insert New

Film Select

52




Main Process Menu: Edit
Screen Select the film you would like to use.. VAN
[1.Fim1 —
Prev 2. Film 2
Menu 3.Film 3
Insert 4. Fim 4
Normal | | >Fm>
6. Film 6
Insert 7.Film 7
9. Film 9
10. Film 10
11. Film 11
12. Film 12
13. Film 13 —
\
Film_Select Menu
Pasete Normal Pasete CoDep
Pasete CoDep
Layer Select
To Process 25 -> Layer 1 -> Film 1
Main Layer Film /N
P Layer 1.1 Film1 ‘7
Mrev Layer 1.2 Film2
enu Layer 1.3 Film3
Layer 2.1 Film4
Edit...
Insert
New...
Copy...
Delete —
N

Layer Select Menu

Copy
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Process 25 -> Layer 1 -> Film 1
To
Main Layer Film VAN
b Layer 1.1 Film1 ‘7
Vet Layer 1.2 Film2
enu Layer 1.3 Film3
Layer 2.1 Film4
Paste
Insert
Normal
Insert
CoDep 5
Paste Layer Menu
Cut/Copy Insert Layer
Paste Normal Paste Codep
Paste
1
Layer 1 Layer 1
Paset Normal Layer 1

Layer 1

Layer 1-3

Insert Codep

Layer 2 Layer 2 Layer 3

Layer 4

Codep Layer 4
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Layer 3 Layer
4 Layer 5

Co-dep

Co-dep Edit

55



3.8 Film

Film

. Process 1
Main
Screen Scroll films with knob. AN
1. Film 1 |
Prev 2. Film 2
Menu 3. Film 3
4. Film 4
Edit 5.Film 5
6. Film 6
7.Film 7
Delete 8 Eilm 8
9. Film 9
10. Film 10
11. Film 11
12. Film 12
13. Film 13 —
\

Main Screen

Prev Menu

Film Select Menu

Edit <-> Film Conds/Deposit Controls

Edit

Delete

Edit

Film Edit

Film Select <-> Film

Film

56



3.8.1 Film Edit

Film Edit

Film Conds.

Deposit Controls

Process 1 Editing: Film 1
To
Main Parameter ‘ Value Units VAN
P Term ‘ 50 None -
Prev | Term 0.7 Sec.
Menu
D Term 0.0 Sec.
Film Tooling 100 %
Edit Pocket None
Crystal Quality Disabled
Film Crystal Stability Disabled
Conds. Material Aluminum
. Density 2.73 gml/cc
Deposit | 7 -ooor 1.08
Controls
Configure L
Sensors \W4

Exit to Main

Prev Menu

Film Select
Edit

Next:

Cancel:

Enter:

Control Knob:

Film Conds.

2.6

Deposit Controls

Configure Sensors

Film Edit Menu

2.2

57




P Term:

50
/
I Term:
I Term 0.5 1
D Term:
0
Film Tooling:
System Params Xtal Tooling
Pocket: 1-8
System Parameters 1/0 Setup Pocket Relays
Pocket Ready input 3.7
Crystal Quality: 16
100
0 9 Crystal Quality

O Disabled 5 12.5%

1 30.0% 6 10.0%

2 25.0% 7 7.5%

3 20.0% 8 5.0%

4 15.0% 9 2.5%
___ Crystal Quality PID

PID Crystal Quality
Disabled
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Crystal Stability:

1
0 Disabled 5 200 Hz
1 5000 Hz (1 1250 Hz ) 6 200 Hz (1 100 Hz
2 1000 Hz 7 100 Hz
3 500 Hz 8 100 Hz (1 50 Hz
4 400 Hz 9 25 Hz
Material:
Density Z-Factor
Density:
Z-Factor: Z-Factor
Film Conditioning
TE} Process 1 Ediing: Film 1
Main Parameter | Walue Lnits. ™)
Prev [F Tem | = Nene -
Menu | Term 0.7 Sec.
D Term 0.0 Sec.
. Filrm Tading %
Edit F'Il:-l--:l;li.e::'{:I ’ None
= ¥tal Quality, Rate Dew. Disabled
fim ¥ital Cueality, Counts Disabled
Conds. ¥tal Stability, Single Disabled
Deposit ¥tal Stability, Tota Disabled
Controls Materz Aduminum
Density 273 gmce
Configure | | ZFactor 1.080
Sensors A
Eilm Edit M
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Ramp 1: Ramp Power

Scale 1 2 Ramp Time
Soak Time
Ramp 2: Ramp 2 Ramp 1 Ramp 2
Feed: Feed
Idle: Idle Power
Ramp 2

60



3.8.2 Film Deposit Control

Deposit Control

Procesz1  Editing: Film 1
To
Main P arameter | Walue Units ™
|ShuﬁerDeIa'f | 00000 hemm:ss L
Prev e
apture 0.0 £
Menu
Contral Error [lgnore , Stop, Hold)
. Setting Stop
E dit
Errar oo %
Rate Sampling [Cont, Time, &cc based)
Setting Continuous %
]

Shutter Delay:

Capture:
Control Error:

0%

PID

Deposition Controls Menu

Capture

shutter delay
Capute

Capture
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Rate Sampling:

Continuous

Time based

Accuracy based

Rate Sampling

3.8.4 Film Configure Sensor

Configure Senso

Crystal Fail Mo

r
Process 1 Bditng: FIm 1
To
Main Parameter | “alue ™)
[5nar 1 Crystal Fail Mode | Backup -
Prev —
Cry=tal P ostion 1
Menu
Badkup Senzor 1
Edit Backup Cry=tal Position 1
Sna? Crystal Fail ode Bachkup
Cry=tal Position 1
Backup Sensor 1
Backup Crystal Position 1
M
Confiqure Sensors Menu
de:

Halt:
Halt Last:

Timed Power:
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Switch to Backup:

Backup:

Crystal Position:

Backup Sensor:

Backup Crystal Position:

3.9 System
System Parameters SQC-310
System Menu
To
Main Parameter ‘ Value Units VAN
. ‘ Period ‘ .25 Seconds L
Edit Simulate Mode On On/Off
System Tooling 100 %
In puts & Min Frequency 5.0e+06 Hz
Rel ays Max Frequency 6.0e+06 Hz
Dev Graph Limit 20.0 %
Logic Rate Alarm Low 100 %
Menu Rate Alarm High Disabled %
Comm Format Normal Norm/Alt
Sensors & Password Enable Off On/Off
Sources Password 0
N\
System Parameter Menu

Exit to Main

Edit
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Next:

Cancel:

Enter:

Control Knob:

Inpu & Relays

Logic mene

Sensors & Sources

Period: 0.1 10

0.10
0.25
0 .50
0.75
1.00

Simulate Mode: Normal

PID

Simulate

System Tooling:

Min/Max Frequency: SQC-310

1
Hz
0.03
0.01
0.005
0.004
0.003
6 MHz

SQC-310
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Dev Graph Limit: Rate Deviation Y-

Rate Alarm Low:

Rate Alarm High:

Rate Alarm High Rate Alarm Low
Password Enable: Password “Enabled” Quick Start
Film System
Process
Password: “Enabled”
SQC-310
“1111”
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3.9.1 Inputs & Relays

System Parameter

Inputs and Relays

Relay
Relay
To WprE & Fe bz Meny
Main 10 Hame I Namber )
[1.5¢081 Feecback | liprt1 H
Prey 2. hpet2 liprt Unaezigued
Menu 3. hiprta Iaprt Un ez byaed
Lohiprtd hiprt Unaszigued
Select S hipats Ihpet Unaes igeed
6. lipatE lip ot Urrzigued
T.hpat? liprt Uraszigeed
B.Lipatd lip ot Urezigued
1.Senz1Shuter Fe oy 1
2.Refy2 Fe By Uiacsigred
3.Refly3 Re @y Uiass igned
LReblyd Re By Uiaszigred
&
10 Mapping Menu
Select
Name:
Active Level: High(5V) ov)
Input Number:
Select
Name:
Type: N/0 N/C SQC-310 NO/NC
N/O0 SQC-310
Pulses: None
Pulse Width: 2

Relay Number:

(

)
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Relay Connector Input Connector
Number Pins Number Pin
Relay 1 14,15 Input 1 16
Relay 2 1,2 Input 2 17
Relay 3 3,4 Input 3 18
Relay 4 5,6 Input 4 19
Relay 5 7.8 Input 5 20
Relay 6 9,10 Input 6 21
Relay 7 11,12 Input 7 22
Relay 8 13,25 Input 8 23
Ground 24
3.9.2 Logic
Logic
System Menu Logic Menu
32
Logic screen Edit
To Edfig Logis SEtems it SEEme it 1
Main IF
Prey
Menu THEH
Ope @ AND | |
Go to Hame dz'wale i
Then hiprt hip it
Re byz Re By
Softpoder Softpoder
Tmer Tmeri
SehFOME Sensor 1 Exabkd
SolrRE Sonce 1 Evabkd
Delete IvE real States Sopped
Select
7
_EditlLogic Screen
Go to Name
Edit Name
Go to Then THEN( )
Go to If 1F( )

Edit
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Delete
Select

Done:
Delete:

insert:

Control Knob:

1 ”THEN>” IF

1.
2. AND OR
3.

Enter Logic Condition:

AND

Operator

IF

Enter Logic Action:

Select

NOT

OR

1F

“IF“

IF
Done
NOT
Operators

Done

Go to IF
Select
Insert
Select
Delete
Go to Then
THEN
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Insert

Done

32

Logic Menu

170

Logic Statement Conditions

Operators:

2)11
”(must have a matching closed parenthesis)”
operators ” 7 Timer

Numeric Values: 1 64133

”1IF Timer 1<100 THEN Relayl”

Inputs: SQC-310
Relays: SQC-310

SoftNodes: SoftNodes

Done

AND OR NOT
”IF(Input 1 AND Input

IF (Input 1 AND Input 2) OR Input 3 THEN SoftNode 1

IF (SoftNode 1 AND CrystalFail)THEN Stop Layer

Timers:

(ON)

Sensors:

1&2

fail good
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Sources:

Internal States: deposition phases process stopped

Internal Event:

Crystal Indexer:

Pocket Indexer:

Processes:

(ON)

Layers:
(ON)

Films:

(ON)

Logic Statement Actions

General Actions:

Sensor & Sources:

Relays: SQC-310
SoftNodes: SoftNodes (ON)

Alarms: SQC-310

Process Actions: Start Stop

Layer Actions: Start Stop Hold
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3.9.3 Sensor & Sources

Sensor & Sources

SQC-310
Sensors & Sources Menu
To
Main Name Value
1. Sensor 1
I\I;I)rev Crystal Tooling 100%
enu Shutter Yes
Shutter Delay 1.0
Done .
Number of Positions 4
Current Position 1
Edit Control Type BCD
Feedback Type Individual
Indexer Delay 1
2. Sensor 2 Single Crystal
1. Source 1 Single Source |
2. Source 2 Indexer V)

Sensor 1 Edit

Sensor Setup

Crystal tooling:

///////// //////;;;ﬁm;;\\\\\\\\

Substrate
¥ | T
Toolmgo Tooling
Over 100% Under 100%

Tooling
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Shutter:

Dual

Shutter Delay: Yes

Number of Positions:

Current Position:

SQC-310
Control Type:

Manual : SQC-310

Direct:

1

Drive Type: Direct

Up, Down, Fast Inline:

Drive Down”

Fast

Up

Down

none

Inline

Yes

Up

SQC-310

down

SQC-310

’Sensor
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BCD: BCD(Binary Coded Decimal)
BCD

SQC-310

Individual:

SQC-310

Direct

Feedback Type:

None: SQC-310
C D

Individual:
(GND )
(Open )
BCD:
1 open
4 1 2

Single Home:

In Position:

Indexer Delay: 2 Feedback

"None”

Pocket Wait Timeout Error
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Source Setup

Source Setup Parameter 1

Voltage Scale:

-10V +10V
iov,5v,-10vV,-5V
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SQC-310

222-0033

4.2

SQC-310 Flash

2-2-3 1

1F

045-471-3328 FAX 045-471-3327

RS-232

SigmaFlash.exe

SQC-310 utility CDROM

4.3

SQC-310

SQC-310

SQC-310

#10-32 SQC-310

PN 782-900-016
5174

SQC-310
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#10-32 2 #10-32

4.5

PN 782-900-007 SQC-310

19
8 #6-32 (Flat-head screw) 2 3”
x517
2 #10-32
SQC-310
Shoulder screw
SQC-310
#10-32
5 174~

#10-32
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5 -

5.0
SQC-310 3
1 RS-232:19200 8
2. USB PID 8292
3. Ethernet 2101 192.168.1.200
5.1 SQC300 COMM.EXE
SQC300 Comm.exe SQC-310 Utility Demo
SQC-310
5.2
SQC-310 ASCI 1 19200 8
SQC-310
< >< >< 1-n ><CRC1><CRC2>
SynC lL!”
CRC
10 34
1
2 CRC
CRC 2
CHR$0 CRC SQC-310

SQC-300 CRC
CRC
CRC 3FFF hex

CRC

CRC
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- CRC 1
- 0 CRC 2001h
. 1 8 b o]
CRC 14 2 7
10 34 1
SQC-310
A
B
C
D
E
‘LA”
MessageGen UtilityCD MessageGen
CRC SQC-300
w. Sigma Message Generat - 0] x|
Enter a Command:
@
bdessage to Instrument: Fart:
IB07 (79)(55) ICDME vl
Fesponse from [ntrument Baud Rate:
13ASQCZZ2E Wer 2.021 19200 -
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CRC

Get Model

CRC ”07”
ASCI11

34 + 1 = “#”

”A”

11@11
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5.3 SQC-310

@
@ ““SQC-300 Ver 3.00”
/
A
4 Al /
/ A3
/ A4 /
”Al”
”?”

Al: FilmName
A2: 1 P Term 5 Pocket

2 | Term 6 Tooling

3 D Term 7 Crystal Quality

4 Material # 8 Crystal Stability
A3: 1 Rampl Power 7 Idle Power

2 Rampl Time 8 Idle Ramp

3 Soakl Time 9 Feed Power

4 Ramp2 Power 10 Feed Ramp

5 Ramp2 Time 11 Feed Time

6 Soak2 Time
A4 1 Shutter Delay 5 Rate Sampling (0,1,2)

2 Capture 6 Sample Accuracy
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Ab:

0o ~NO O, WN PR

Film1
3,0

PID

SQC-310

3 Control Error (0,1,2)

4 Control Percent

Snsr 1 Crystal Fail Mode
Snsr 1 Crystal Position
Snsr 1 Backup Sensor
Snsr 1 BackupXtalPosition
Snsr 2 Crystal Fail Mode
Snsr 2 Crystal Position
Snsr 2 Backup Sensor
Snsr 2 BackupXtalPosition

10

P Term
0.5
0.5
SQC-310

9
10
11

12
13
14
15

16

0.5

7 Sample Hold
8 Sample Time

Snsr 3 Crystal Fail Mode
Snsr 3 Crystal Position
Snsr 3 Backup Sensor
Snsr 3 BackupXtalPosition
Snsr 4 Crystal Fail Mode
Snsr 4 Crystal Position
Snsr 4 Backup Sensor
Snsr 4 BackupXtalPosition

A2 1?7 1 2 3
1,50 2,5 3,0
A2 11,50 2,5

I Term
Get

Set 1 Term
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B
System Parameters /
/
1 Period 11 Scale 4 (obsolete)
2 System Tooling 12 Xtal Tool 3 (obsolete)
3 Xtal Tool 1 (obsolete) 13 Xtal Tool 4 (obsolete)
4 Xtal Tool 2 (obsolete) 14 Alarm Sounds
5 Simulate Mode 15 Alert Sounds
6 Min. Frequency 16 Attention Sounds
7 Max. Frequency 17 Rate Dev Graph Limit
8 Scale 1 (obsolete) 18 Password Enabled
9 Scale 2 (obsolete) 19 Password
10 Scale 3 (obsolete)
Xtal Tool 1 Xtal Tool 2
B? 3 4
3,100 4,100
B 3,100 4,100
BA
/
1 Display Rate vs. Time Gragh
2 Display Rate Deviation vs. Time Gragh
3 Display Power vs. Time Gragh
4 Display Large Format Screen
BA1l
A
BB

1 Turn Remote Mode: Off

2 Turn Remote Mode: On
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BB

BB 1
A
/
C
4 /
Number Layers Codep 1

Actual Layers 1 2
Codep Number Layers=1 Actual Layers=2
First Layer Next
Layer D Layer
Parameters

1 Process Name 3 First Layer

2 Number Layers 4 Actual Layers

1 Ci? 1
AnyName
Cl1 1,AnyName
/ 1 /
1

CA

1 Create A New Process

2 Delete A Process

3 Delete All Layers In This Process

4 Check This Process (1 is 'Process is OK’)

CA1?1

All
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CB

1 Cut this layer from this Process
CB
CB1 271
Al,1
cC

Insert a NonCoDep Layer in this Process

Insert a CoDep Layer in this Process

cC
CC1 2 971
Al,1

Layer Edit

Next Layer Co-dep Layer

1 First Layer

Next Layer

Co-dep Co-dep
Next Layer -1

Layer Number

Layer

Next Layer

1
Co-dep Layer
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1 Init Rate.

2 Final Thickness
3 Time SetPoint
4 Thickness Limit
5 Start Mode

6 Output

7 Max. Power

8 Slew rate

9 Sensor 1

10 Sensor 2

11. Sensor 3

12. Sensor 4

13. Rampl Enable
14. Rampl Start

15. Rampl Rate
Process 1 2

Co-dep 2

Normal

Actual Layer
3 Fi
250
3,1
Layer 1 Next Layer
Codep
Codep Layer
Layer 2
Layer 2 Next Layer
Layer 3
Layer 3 Next Layer

16. Rampl Time
17. Ramp2 Enable
18. Ramp?2 Start
19. Ramp2 Rate
20. Ramp2 Time
21. Film Number

22. Next Layer

23. CoDep Layer
24. Layer Available

25. Min. Power

26. Power Alarm Dev (sec.)
27. Rate Dev. Attention
28. Rate Dev. Alert

29. Rate Dev. Alarm

1
Cl? 4
rst Layer
Layer #1
Codep

22,3

Ci1? 3

D1? 22

22,-1

D1? 23
23,

D2? 22
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DA

1 Init Rate. 16. Rampl Time
2 Final Thickness 17. Ramp2 Enable
3 Time SetPoint 18. Ramp2 Start
4 Thickness Limit 19. Ramp2 Rate
5 Start Mode 20. Ramp2 Time
6 Output 21. Film Number
7 Max. Power 22. Next Layer
8 Slew rate 23. CoDep Layer
9 Sensor 1 24. Layer Available
10 Sensor 2 25. Min. Power
11 Sensor 3 26. Power Alarm Dev (sec.)
12 Sensor 4 27. Rate Dev. Attention
13. Rampl Enable 28. Rate Dev. Alert
14. Rampl Start 29. Rate Dev. Alarm
15. Rampl Rate
?
DA1 1 1?1 2
A1,50 2,501
DB
1  Current Layer's Layer Numbers
2  Current Layer’s NonCoDep Position In Process
3 Current Layer’'s NonCoDep Position(s) In Process With Source Num
4  Current Layer’s CoDep Positions In Process
DB?1 2 3 4

Al1,20:21:22:19 2,2 3,2.1:2.2:2.3:2.4 4,5:6:7:8
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250
/
E
100 /
1. Material Name. 3. Zfactor
2. Density
1 F1? 1
Aluminum
F1 1,AnyName
1 1
/
G
16 /
1 Start Process 32 Soak Hold
2 Abort Process 33 Zero Thickness
3 Start Layer 34 Zero Time
4 Stop Layer 35 Outl Pocket Ready
5 Start Next Layer 36 Out2 Pocket Ready
6 Force Final Thick 37 Out3 Pocket Ready
7-31 Start Process 1-25 38 Out4 Pocket Ready
39 Not Used
Input 1 Input 2 G? 12
Start Layer Stop Layer 1,3 2,4
G1 1,3 2,4
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GA

1 Current Relay State (off=0, on=1)
2 Current Input State (off=0, on=1)

8 16
1 Name
2 Active Level
GA
GAl1? 2 3
1A2,0 3,1
GB
8 matal6
1 Name
2 Active Level
3 Pulses
GB
GB1? 2 5
1A2,0 5,1
GC
8 16
GC
GC1? 1 2
Al1,0 2,1
GD
8 16

Pin Number

Relay In Use (get only)

Pulse Width (msec)
Pin Number

Relay In Use (get only)

OFF

ON




1 Turn Relay Turn On (locks relay for remote use only)

2 Turn Relay Off (locks relay for remote use only)
3 Unlock Relay (Release the Relay back to the Instrument)
GE
GE1 1
A
/
H

16 /
1 Source 1 Shutter 21 Max. Power
2 Source 2 Shutter 22 Stopped
3 Source 3 Shutter 23 Time Setpoint
4 Source 4 Shutter 24 Thick Limit
5-8 Sensor 1-4 Shutter 25 Final Thickness
9-12 Sensor 1-4 Fail 26 Dual Xtal 1/2 Shutter
13 All Crystals Good 27 Dual Xtal 3/4 Shutter
14 All Crystals Bad 28-35 Outl Pocket 1-8
15 Process Hold 36-43 Outl Pocket 1-8
16 Deposit Phase 44-51  Outl Pocket 1-8
17 PreCond Phase 52-59  Outl Pocket 1-8
18 SoakHold Phase 60 Not Used
19 Process Active
20 Manual Mode

Relay 1 Relay 2
H? 1 2
Source 1 Shutter Sensor 1 Shutter
1,1 2,5
H1 1,1 2,5
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HA

2 4 /
1 Crystal Tooling 6 Drive Type
2 Number of Position 7 Feedback Type
3 Shutter 8 Indexer Delay (sec)
4 Shutter Delay (msec) 9 Current Crystal position
5 Control Type
HA ?
HA1? 2 5 9
1A2,4 5,3 9,1
HB
2 4 /
1 Voltage Scale 6 Drive Type
2 Number of Position 7 Feedback Type
3 Shutter 8 Indexer Delay (sec)
4 Shutter Delay (msec) 9 Current Pocket position
5 Control Type
HB ?
HB1? 2 5 9
1A2,4 5,3 9,1
HC
2 4
1 Dual Crystal has Switched 4  Sensor is Disabled
2 Backup Crystal Switch has begun 5 Crystal has failed
3 Backup Crystal Switch is done 6 Crystal is currently in use
HC ?
HC1? 5 6
A5,1 6,0
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HD

1 Source is currently in use

HC1? 1

HC

Al,1

?

1

2

1

32

N

117 1

Name (16 chars)
If Condition (max 16)
Then Action

I
23

Al,Statement 1

4
5

Sensor is Disabled

If Condition Current State (get only)

2,201:3 202 3,301

11 1,LS 1 2,202:3 201 3,302

A

None

1A

1A

ToCopy To

1A? 1
A

5

ToCopy From
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1B

None
1A
1 1IB1
A
J
/
J 2 4
K
1= 2 =

K1

Time Ratel Devl Thickl Powerl Rate2 Dev2 Thick 2 etc.

K2

Time Ratel Thickl Frequencyl Rate2 Thick 2 etc.

K3
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Sensor Number

1

Output Number

Sensor Number

1

Output Number

1.00

1.00

1.000

1.000

M1

01

L1

N1
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Sensor Number

1

%

Output Number

PID

Output Number, Power

50.0%

PID

Process Number

Process 1

P1
5543210.00
Q1
1.00
S? 2

S2 500

SO

T1

94



0 = Start Process

1 = Stop Process

2 = Start Layer

3 = Stop Layer

4 = Next Layer

5 = Force Final Thickness
6-30 = Start Process 1-25
31 = Soak/Hold (obsolete)

32 = Zero Thickness

33 = Zero Time

34 = Out 1 Pocket Ready (obsolete)
35 = Out 2 Pocket Ready (obsolete)
36 = Out 3 Pocket Ready (obsolete)
37 = Out 4 Pocket Ready (obsolete)
38 = SoakHold Enable

39 = SoakHold Disable

2

Process Elapsed Time

0 = Stopped

1 = Crystal Verify

2 = Initialize Layer

3 = Manual Start Layer

4 = Crystal Rotate

5 = Pocket Rotate

6 = PreCond (CoDep only)
7 = Rampl

8 = Soak 1

9=Ramp 2

Active Layer

10 = Soak 2

11 = Soak Hold

12 = Shutter Delay

13 = Deposit

14 = Rate Ramp

15 = Rate Ramp Deposit
16 = Timed Power

17 = Rate Sample Delay
18 = Rate Sample Sample
19 = Crystal Switch

15

u7

Phase #

Process #

20 = Feed Ramp

21 = Feed Soak

22 = Idle Ramp

23 = Start Next layer
24 = Crystal Fall

25 = Stop Layer

26 = Manual Power
27 = Pocket Timeout
28 = Sample Hold

13151 2
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fexr Z-Factor Z-Factor
Z_

Fomula Density Z-Ratio Material Name
Ag 10.500 0.529 Silver
AgBr 6.470 1.180 Silver Bromide
AgCl 5.560 1.320 Silver Chloride
Al 2.700 1.080 Aluminum
Al,O3 3.970 0.336 Aluminum Oxide
Al4C3 2.360 *1.000 Aluminum Carbide
AlF; 3.070 *1.000 Aluminum Fluoride
AIN 3.260 *1.000 Aluminum Nitride
AISb 4.360 0.743 Aluminum Antimonide
As 5.730 0.966 Arsenic
As,Ses 4.750 *1.000 Arsenic Selenide
Au 19.300 0.381 Gold
B 2.370 0.389 Boron
B,O3 1.820 *1.000 Boron Oxide
B4C 2.370 *1.000 Boron Carbide
BN 1.860 *1.000 Boron Nitride
Ba 3.500 2.100 Barium
BaF, 4.886 0.793 Barium Fluoride
BaN,Og 3.244 1.261 Barium Nitrate
BaO 5.720 *1.000 Barium Oxide
BaTiO3 5.999 0.464 Barium Titanate (Tetr)
BaTiO3 6.035 0.412 Barium Titanate (Cubic)
Be 1.850 0.543 Beryllium
BeF, 1.990 *1.000 Beryllium Fluoride
BeO 3.010 *1.000 Beryllium Oxide
Bi 9.800 0.790 Bismuth
Bi>O3 8.900 *1.000 Bismuth Oxide
Bi,>S3 7.390 *1.000 Bismuth Trisuiphide
Bi,Se; 6.820 *1.000 Bismuth Selenide
Bi,Tes 7.700 *1.000 Bismuth Telluride
BiF3 5.320 *1.000 Bismuth Fluoride
C 2.250 3.260 Carbon (Graphite)
C 3.520 0.220 Carbon (Diamond)
CgHs 1.100 *1.000 Parlyene (Union Carbide)
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Formula Density Z-Ratio Material Name

Ca 1.550 2.620 Calcium

CaF; 3.180 0.775 Calcium Fluoride
CaO 3.350 *1.000 Calcium Oxide
CaO-SiO, 2.900 *1.000 Calcium Silicate (3)
CaSO0, 2.962 0.955 Calcium Sulfate
CaTiO3 4.100 *10~ Calcium Titanate
CaWOQO, 6.060 *1.000 Calcium Tungstate
Cd 8.640 0.682 Cadmium

CdF> 6.640 *1.000 Cadmium Fluoride
CdO 8.150 *1.000 Cadmium Oxide
CdS 4.830 1.020 Cadmium Sulfide
CdSe 5.810 *1.000 Cadmium Selenide,
CdTe 6.200 0.980 Cadmium Telluride
Ce 6.780 *1.000 Cerium

CeF; 6.160 *1.000 Cerium (1) Fluoride
CeO, 7.130 *1.000 Cerium (1V) Dioxide
Co 8.900 0.343 Cobalt

CoO 6.440 0.412 Cobalt Oxide

Cr 7.200 0.305 Chromium

Cr,03 5.210 *1.000 Chromium (111) Oxide
Cr3C»y 6.680 *1.000 Chromium Carbide
CrB 6.170 *1.000 Chromium Boride
Cs 1.870 *1.000 Cesium

Cs,S0, 4.243 1.212 Cesium Sulfate
CsBr 4.456 1.410 Cesium Bromide
CsCl 3.988 1.399 Cesium Chloride
Csl 4,516 1.542 Cesium lodide

Cu 8.930 0.437 Copper

Cu,O 6.000 *1.000 Copper Oxide

Cu,S 5.600 0.690 Copper (I) Sulfide (Alpha)
Cu,S 5.800 0.670 Copper (I) Sulfide (Beta)
CuS 4.600 0.820 Copper (II) Sulfide
Dy 8.550 0.600 Dysprosium

Dy,03 7.810 *1.000 Dysprosium Oxide
Er 9.050 0.740 Erbium

Er,O3 8.640 *1.000 Erbium Oxide

Eu 5.260 *1.000 Europium

EuF, 6.500 *1.000 Europium Fluoride




Formula Density Z-Ratio Material Name

Fe 7.860 0.349 Iron

Fe,O3 5.240 *1.000 Iron Oxide

FeO 5.700 *1.000 Iron Oxide

FeS 4.840 *1.000 Iron Sulphide

Ga 5.930 0.593 Gallium

Gay03 5.880 *1.000 Gallium Oxide (B)
GaAs 5.310 1.590 Gallium Arsenide
GaN 6.100 *1.000 Gallium Nitride
GaP 4.100 *1.000 Gallium Phosphide
GaSb 5.600 *1.000 Gallium Antimonide
Gd 7.890 0.670 Gadolinium

Gd,03 7.410 *1.000 Gadolinium Oxide
Ge 5.350 0.516 Germanium

GesN; 5.200 *1.000 Germanium Nitride
GeO, 6.240 *1.000 Germanium Oxide
GeTe 6.200 *1.000 Germanium Telluride
Hf 13.090 0.360 Hafnium

HfB, 10.500 *1.000 Hafnium Boride,
HfC 12.200 *1.000 Hafnium Carbide
HfN 13.800 *1.000 Hafnium Nitride
HfO, 9.680 *1.000 Hafnium Oxide
HfSi, 7.200 *1.000 Hafnium Silicide
Hg 13.460 0.740 Mercury

Ho 8.800 0.580 Holminum

Ho,03 8.410 *1.000 Holminum Oxide

In 7.300 0.841 Indium

In,03 7.180 *1.000 Indium Sesquioxide
In,Ses 5.700 *1.000 Indium Selenide
In,Tes 5.800 *1.000 Indium Telluride
InAs 5.700 *1.000 Indium Arsenide
InP 4.800 *1.000 Indium Phosphide
InSb 5.760 0.769 Indium Antimonide
Ir 22.400 0.129 Iridium

K 0.860 10.189 Potassium

KBr 2.750 1.893 Potassium Bromide
KCI 1.980 2.050 Potassium Chloride
KF 2.480 *1.000 Potassium Fluoride
KI 3.128 2.077 Potassium lodide




Formula Density Z-Ratio Material Name

La 6.170 0.920 Lanthanum

La,O3 6.510 *1.000 Lanthanum Oxide
LaBe 2.610 *1.000 Lanthanum Boride
LaFs 5.940 *1.000 Lanthanum Fluoride
Li 0.530 5.900 Lithium

LiBr 3.470 1.230 Lithium Bromide

LiF 2.638 0.778 Lithium Fluoride
LiNbO3 4.700 0.463 Lithium Niobate

Lu 9.840 *1.000 Lutetium

Mg 1.740 1.610 Magnesium

MgAIl,O4 3.600 *1.000 Magnesium Aluminate
MgAl,Og 8.000 *1.000 Spinel

MgF, 3.180 0.637 Magnesium Fluoride
MgO 3.580 0.411 Magnesium Oxide

Mn 7.200 0.377 Manganese

MnO 5.390 0.467 Manganese Oxide
MnS 3.990 0.940 Manganese (II) Sulfide
Mo 10.200 0.257 Molybdenum

Mo,C 9.180 *1.000 Molybdenum Carbide
MoB, 7.120 *1.000 Molybdenum Boride
MoO3 4.700 *1.000 Molybdenum Trioxdide
MoS, 4.800 *1.000 Molybdenum Disulfide
Na 0.970 4.800 Sodium

NaszAlFe 2.900 *1.000 Cryolite

NasALsF1, 2.900 *1.000 Chiolite

NaBr 3.200 *1.000 Sodium Bromide
NacCl 2.170 1.570 Sodium Chloride
NaClO3 2.164 1.565 Sodium Chlorate

NaF 2.558 0.949 Sodium Fluoride
NaNO; 2.270 1.194 Sodium Nitrate

Nb 8.578 0.492 Niobium (Columbium)
Nb,O3 7.500 *1.000 Niobium Trioxide
Nb,Os 4.470 *1.000 Niobium (V) Oxide
NbB, 6.970 *1.000 Niobium Boride

NbC 7.820 *1.000 Niobium Carbide

NbN 8.400 *1.000 Niobium Nitride

Nd 7.000 *1.000 Neodynium

Nd,O3 7.240 *1.000 Neodynium Oxide
NdF3 6.506 *1.000 Neodynium Fluoride
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Formula Density Z-Ratio Material Name
Ni 8910 0.331 Nickel

NiCr 8.500 *1.000 Nichrome
NiCrFe 8.500 *10~ Inconel

NiFe 8.700 *1.000 Permalloy
NiFeMo 8.900 *10~ Supermalloy
NiO 7.450 *1.000 Nickel Oxide
P3Ns 2.510 *1.000 Phosphorus Nitride
Pb 11.300 1.130 Lead

PbCl, 5.850 *1.000 Lead Chloride
PbF, 8.240 0.661 Lead Fluoride
PbO 9.530 *1.000 Lead Oxide

PbS 7.500 0.566 Lead Sulfide
PbSe 8.100 *1.000 Lead Selenide
PbSnOs3; 8.100 *1.000 Lead Stannate
PbTe 8.160 0.651 Lead Telluride
Pd 12.038 0.357 Palladium

PdO 8.310 *1.000 Palladium Oxide
Po 9.400 *1.000 Polonium

Pr 6.780 *1.000 Praseodymium
Pr,03 6.880 *1.000 Praseodymium Oxide
Pt 21.400 0.245 Platinum

PtO, 10.200 *1.000 Platinum Oxide
Ra 5.000 *1.000 Radium

Rb 1.530 2.540 Rubidium

Rbl 3.550 *1.000 Rubidium lodide
Re 21.040 0.150 Rhenium

Rh 12.410 0.210 Rhodium

Ru 12.362 0.182 Ruthenium

S8 2.070 2.290 Sulphur

Sb 6.620 0.768 Antimony

Sh,03 5.200 *1.000 Antimony Trioxide
Sh,S; 4.640 *1.000 Antimony Trisulfide
Sc 3.000 0.910 Scandium
Sc,03 3.860 *1.000 Scandium Oxide
Se 4.810 0.864 Selenium

Si 2.320 0.712 Silicon

SizNy 3.440 *1000 Silicon Nitride
SiC 3.220 *1.000 Silicon Carbide
SiO 2.130 0.870 Silicon (II) Oxide
SiO, 2.648 1.000 Silicon Dioxide
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Formula Density Z-Ratio Material Name

Sm 7.540 0.890 Samarium

Sm,03 7.430 *1.000 Samarium Oxide

Sn 7.300 0.724 Tin

SnO, 6.950 *1.000 Tin Oxide

SnS 5.080 *1.000 Tin Sulfide

SnSe 6.180 *1.000 Tin Selenide

SnTe 6.440 *1.000 Tin Telluride

Sr 2.600 *1.000 Strontium

SrF, 4.277 0.727 Strontium Fluroide
SrO 4,990 0.517 Strontium Oxide

Ta 16.600 0.262 Tantalum

Ta,0s5 8.200 0.300 Tantalum (V) Oxide
TaB, 11.150 *1.000 Tantalum Boride
TaC 13.900 *1.000 Tantalum Carbide
TaN 16.300 *1.000 Tantalum Nitride

Tb 8.270 0.660 Terbium

Tc 11.500 *1.000 Technetium

Te 6.250 0.900 Tellurium

TeO», 5.990 0.862 Tellurium Oxide

Th 11.694 0.484 Thorium

ThF, 6.320 *1.000 Thorium.(1V) Fluoride
ThO, 9.860 0.284 Thorium Dioxide
ThOF; 9.100 *1.000 Thorium Oxyfluoride
Ti 4.500 0.628 Titanium

Ti,O3 4.600 *1.000 Titanium Sesquioxide
TiB, 4.500 *1.000 Titanium Boride

TiC 4.930 *1.000 Titanium Carbide
TiN 5.430 *1.000 Titanium Nitride

TiO 4.900 *1.000 Titanium Oxide

TiO, 4.260 0.400 Titanium (V) Oxide
TI 11.850 1.550 Thallium

TIBr 7.560 *1.000 Thallium Bromide
TICI 7.000 *1.000 Thallium Chloride
Tl 7.090 *1.000 Thallium lodide (B)
U 19.050 0.238 Uranium

U3Og 8.300 *1 .000 Tri Uranium Octoxide
U409 10.969 0.348 Uranium Oxide

UuoO, 10.970 0.286 Uranium Dioxide

\ 5.960 0.530 Vanadium

V,0s5 3.360 *1.000 Vanadium Pentoxide
VB, 5.100 *1.000 Vanadium Boride
VC 5.770 *1.000 Vanadium Carbide
VN 6.130 *1.000 Vanadium Nitride
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Formula Density Z-Ratio Material Name
VO, 4.340 *1.000 Vanadium Dioxide
W 19.300 0.163 Tungsten

WB, 10.770 *1.000 Tungsten Boride
wWC 15.600 0.151 Tungsten Carbide
WO; 7.160 *1.000 Tungsten Trioxide
WS, 7.500 *1.000 Tungsten Disulphide
WSi, 9.400 *1.000 Tungsten Suicide
Y 4.340 0.835 Yttrium

Y,03 5.010 *1.000 Yttrium Oxide

Yb 6.980 1.130 Ytterbium

Yb,0O3 9.170 *1.000 Ytterbium Oxide
Zn 7.040 0.514 Zinc

Zn3Sh, 6.300 *1.000 Zinc Antimonide
ZnF; 4.950 *1.000 Zinc Fluoride
Zn0O 5.610 0.556 Zinc Oxide

ZnS 4.090 0.775 Zinc Sulfide

ZnSe 5.260 0.722 Zinc Selenide
ZnTe 6.340 0.770 Zinc Telluride

Zr 6.490 0.600 Zirconium

ZrB; 6.080 *1.000 Zirconium Boride
ZrC 6.730 0.264 Zirconium Carbide
ZrN 7.090 *1.000 Zirconium Nitride
ZrO, 5.600 *1.000 Zirconium Oxide
Z-Factor

Z-Factor = 2, / Z,
Z=23.18 Z-Factor

Z-Factor = 8.83 /7 23.18 = .381

Z-Factor
1. 50%
2.
3. QCM Density =100%
4. 1000 5000 A
5.
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Z-Factor
90%

Z-Factor Z-Factor

2 +2

4.0 MHz 6.0 MHz
0.001%

0.03 Hz 10
0.5%

0.01 0.1 A/s
0.5%

0.001 kA

0.1 1 sec.

2 +2
0 =10V 2kQ
15

I/0

5vDC
8 +8
3
30Vrms 30VDC 2A max

104



HxWxD

100-120/200-240~ =*+=10%
25W

0 50

0 80%

0 2,000 m

-40 70
132.8 x< 213.4 > 254.0 mm

1.8 kg
Rate Deviation
Thickness Rate
100
50
1000

0.0 99.9 A/sec.
0.0 99.999 kA

0 30000 sec.
0.0 99.999 kA
Auto/Manual
1 2 3 4
0.0 100.0 %

50/60 Hz

Power

Power
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0.0 100.0 %/sec.
1-4 On/0ff

0.0 99.999 kA
0 1000 sec.

New Rate 0.0 99.9 A/sec.

100
0.40  99.99 gm/cm®

Z-Factor 0.100 9.900
P Term 1 9999
I Term 0 99.9 sec.
D Term 0 99.9 sec.
10 400
1 8
30%
5000 Hz
Halt Timed Power
Rampl 0 30000 sec.
Ramp2 0 30000 sec.
Feed Ramp 0 30000 sec.
Feed 0 30000 sec.
Idle Ramp 0 30000 sec.
Time 0 30000 sec.
Soak1l 0.0 100.0 %
Soak2 0.0 100.0 %
Feed 0.0 100.0 %
Idle Power 0.0 100.0 %
0 200 sec.

0.0 30.0 %
Ignore/Stop/Hold
0 30.0 %
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Continuous/Time/Accuracy
10.0 999.0 sec.
10.0 999.0 sec.
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C. 170
SQC-310 / 25 D-sub
3.6
GND
TTL
GND +5V
30Vrms/30VDC 2A
13
|'If- Yy IS ﬂ\|
@ '.D COQO0O000000 “@
k?DQuLDO;aLUDGJ'
25
1/0
Relay Pins Input Pins
Relay 1 14,15 Input 1 16
Relay 2 1,2 Input 2 17
Relay 3 3,4 Input 3 18
Relay 4 5,6 Input 4 19
Relay 5 7,8 Input 5 20
Relay 6 9,10 Input 6 21
Relay 7 11,12 Input 7 22
Relay 8 13,25 Input 8 23
Ground 24
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CI-100

BCD 1/0
CI-100  SQC 300 SQC-3XX
SQC-XXX BCD 1/0
SQC-3XX 1/0
C1-100 BCD 1/0
SQC-3XX C1-100 BCD 1/0
P S — 1 OutX Pocket Bitl
1 - S 2 OutX Pocket Bit2
3 e S 7 OutX Pocket Bit3
16 -—-—-——omo Cmmmmm e 5 OutX Pocket Ready
15,2, 4——————mmmm e 6
3 9 Interlock
4 8 Pocket Ready A
CI-100 Select On/0fT #5 UP #7 DOWN
SQC-3XX System Param Pocket Relay Multi
System 1/0 Relay 1 OutX Pocket Bit 1

Relay 2 OutX Pocket Bit 2 Relay 3 OutX Pocket Bit 3

System 1/0 Input Input 1 OutX Pocket Ready
MDC 991270 Sycon SRT-400
1 2 3 7 MDC Sycon
Ready 5 4  GND
4 6 8 9 MDC/Sycon
4 8 9
#7 UP
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170
CI1-100

SQC-3XX

1 3 5 14 24

System Param

System 1/0 Relay

Pocket 2

SQC-310

Pocket Relay

Relay 1

170 4

C1-100 170

________________ 1 2 Common
_______ e 3 OutX Pocket Ready
_______ > 4 OutX Pocket 1
________ > 6 OutX Pocket 2
________ > 8 OutX Pocket 3
-------- S 10 OutX Pocket 4

#5 Down

Single
OutX Pocket1l Relay?2

System 1/0 Input

1 OutX Pocket Ready

MDC
BCD 1/0
SQC-310

SQC-3XX

14 —————-

SQC-3XX

System 1/0
OutX Pocket Bit 2 Relay 3

Relay 4

System Param

MDC

_____ S

Relay 1

Process Stopped Realy 5

Pocket Relay

1-8

8 OutX Pocket Bitl
7 OutX Pocket Bit2
6 OutX Pocket Bit3
12 Process Stopped
13 SourceX Enable
16

Multi

SQC-3XX

OutX

Input

OutX Pocket Bit 1 Relay 2

OutX Pocket Bit 3

SourceX Enable
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D.

SQC-310

Menu

Start

Manual

Mode

Remote

Handheld Controlier

Auto/Manual

Auto/Manual

SQC-310

Manual Z/Auto

0%

Manual

Abort

SQC-310

Next
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EC

EN
EN
EN
EN
EN
EN
EN
EN

Inficon Inc.

Two Technology Place,

E.Syracuse, NY 13057-9714 USA

Deposition Rate Controller

SQC-300

73/23/EEC (93/68/EEC)

89/336/EEC

61010-1
50081-2
55011
50082-2
61000-4-2
61000-4-3
61000-4-4
61000-4-6

ENV 50204

Requirements

RF

RF

RF

Essential

Health and Safety
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