1 3 4 s 6
o Divide by 10
T +100V High Voltage R32
s Diff-to-SE Gain = 10
o iff-to-
c23
. Laser PZT+ 3 LT1125CS R4 R3
v2 changes the polarit % i i Volage 200K, 3 War
R
Q1
H 4 SEtoD7
of the PZT input to po FMMTIsH EroDiESehD:
3 PZT Mon-_
take into account the [ ST Diut (=1 PZThon
inherent reversal. y
3 2 1440 rieh Vo
4 igh Volage
R7 Diode IN4148| . .
, High Voltage monitor
Je
FMMT459 QRI3
20 High Voltag
GND ADOP27AQ . RIY
e 10K, 2 5Wati L g
1 }—“Mwn -
RIS né‘;‘»’; UF Diode UF4001 PZT Out
RI6 Q
100K, 3 Watt 7 &
High Voltage
o
I
11
ATpFHY
GND
QPDACH! SEtoDAI
QPD Chy2.SchDoc. El chD Q QPDBCh1 SEtoDB1
o > @i QPD Out [— SEin DiffOutp [S————ar Ao 1B PD-B o Cha S EopilSchb TR
) piffouy [S——— AT AR TS 5 oo QPD 0wt [o——> SEin piffowp (O ———— 0BT
o} QmBTen DiffouN [S——QPDBTop-
QPD-A-botom e v
T QPD-A-Right | o4 2B PD-B-Bottom
" 0 OTI5E—QPD b Rught
T " QPDACH2 SEtoDA2 In
QPD Chv2.Schi EloDiff-SchD o 5 it QpDBCH2 SEwDB2
= — = QPpIn QPD Out [t—1{ sEin Diffoup [———— bkl ob AR QPD Chv2.SchiX ELeDifISSibe o Lei
S S — DiffouN [ > QPDIn QPD Out [ — > SEIn DiffoutP [t OPD B ok
e DiffouN [o————QF-Blel
oo ———X (s X
o T ] O T o}
T 7 198
BT EE— " S =g X
Ot QPDACH3 SE10DA3 R i
O oI X QPD Chw2.SehiD FtoDiff.SchD: 208 % QPDBCh3 SEt0DB3
T QPD-ABottom B oR T — sem Dioup [ Qrotoon: & m%ﬂ b QPD Chv2.SchDx EtoDiff.SchD S
[ — Diffou [————Qre-Aotton: _ o—3 onom O e QPD Out [—> Skl Diffoup [————rpppeont
o— T X S  — DffoutN [ =
O ] T o}
% QPDACH SEtDA4 R T —
o[ — | QPD Chn2.SchDoc SEtoDifTSchDoc s X QPDBCHA SEwDB4
S — =TT =T = R eH—— S e
N —X Diffoun [ ] = oo QPD 0wt [——> sl pifour [ I
Stacked D25 I — DiffouN [S————CHD-B
Stacked D25
LN
20
P E) o
510 (2
3 1o O lg
Thermal Power Sensor P = oA
- § 2 o
TPSCh SEwDS 7S
TPSChn2.SchD FioDiff SchDo 70
Senst P pSn TP Out [S—— > SEIn piffour [} Posoetss H Sto
DiffouN [ 0
O
J|i-ono o
Sonst it P p
PI 2
O
PowerMeter- o o
aser Thermopile+ o
DSub 9 Female aser Thermopile- .
aser PZTE 7S
aser PZT- o
O
O
O
Laser Thermopile U_ThermCh SEtD6 e
16 ThermChv2.SchD EtoDiff SchD .
Laser Thermopile Laser Thermopile* VAR
{™> Thermopile In ‘Thermopile Out [— > SEIn g-ff:gm % Taser Tharmonile: PZT Mon- 0 o
— 1o
SMA o
—0
- O
@@ —Ltls Tile IS Interface
O
+] } iz umber: igo Projec
o S [P DI0GSD e DL
- institute of Technology
[pravn by: Pate:242014 [ Revisionv2 LI
File: © GSICS SWTCS 55 C Board Sheet T or *
2 s s 6




Thermal Quadrant Photodiode Channel
DC Gain = 5,000

10.6 Hz
C12
[|
Il
30nF
R20 R21
L 00 499K
GND c10
+15|——| |—||| GND
1UF
~ 5 3
& QPD Out>
OEDIM 8 ADOP27AQ
R35
IM
Cl1
-15|——| H|l- GND
= 1UF
GND
Tile  QPD Channel
Size: DCC Number: D1300650 Ligo Project
A California Institute of Technology O
- Massachusetts Institute of Technology
Drawn by: Date:2/4/2014 Revision:v2 LIG
Ben Abbott
File: C:\restored\Ben\AOS\TCS StufATCS ISS Chassis\Interface Board\QPIFithe2 561240 PM[ Sheet 2 of *

2 3 4




SEIn

R23 U4A
2 p—
I 499K | oA >Dl_<
+
_| Apss72arz
cid
GND|—| |—<
1UF
P9 -15
. R27
DiffOutN
0 OHM
ADS672ARZ

0 OHM

DiffOutP

Tile  SE to Diff

Size: A DCC Number: D1300650

[Drawn by:

Ben Abbott Date:2/4/2014

Revision:V1

Ligo Project
California Institute of Technology

Massachusetts Institute of Technology

File: C:\restored\Ben\AOS\TCS StufATCS ISS Chassis\Interface Board\SE(@ifé S&10649 PM[ Sheet 3 of *

LIGO

3

4




Laser Thermopile Channel
DC Gain =50

5
DOP27AQ

6 Thermopile Out

[ Thermopile In

Cl6

-15|—«—| |—|||-GND

—_ 1UF

Tite  Therm Channel

Size: DCC Number: D1300650 Ligo Project
A California Institute of Technology O
- Massachusetts Institute of Technology
Drawn by: Date:2/4/2014 Revision:v2 LIG
Ben Abbott
File: C:\restored\Ben\AOS\TCS StufATCS ISS Chassis\Interface Board\Thefitaay A6 @8cPM|[ Sheet 4 of *

2 3 4




2 3 4
Thermal Power Sensor Channel
DC Gain = 500
10.6 Hz
C19
|
|
300nF
R30 R31
—|—: 100 49.9K
GND
c17
+15|——| |—||| GND
IUF
= 6
DOP27AQ
6 TPS Out >
TPS In 3
R36
M
C18
-15|——| |—|||- GND
= 1UF
GND

Tite  TPS Channel

Size: DCC Number: D1300650
[Drawn by: ] '_'
Ben Abbott IDate:2/4/2014 Revision: V2

Ligo Project
California Institute of Technology
Massachusetts Institute of Technology

File: C:\restored\Ben\AOS\TCS Stuf\TCS ISS Chassis\Interface Board\TPSCie: S5HI60d9 PM|[ Sheet 5 of *

LIGO

3

4




0
2
© 2
g o)
@ ped lu1 @1tdowasyy £E 9 . .
=y - peed o ﬂ
; P s~ad8 S 5ifIyc3 sz 8; |~
o —uMNmE 2 £
<
«|@® b13) & & [
& 0 9z X =
Z Y w 8 g 3 S
= o) 4= 9 2 hat ~
[ -
ved B aoNNgd. § ow %10 & 8d1{, w.
o - S+ [N ;
zen S ¥ sz3
P S~ 6dl|
w ~ obei1ton UBTH N N —\ °
- w 9z [ ]
N 0 Y 124
TEi® g iz — 1 WG 5
\ / ST Tﬂ £ @
P +gAOAE"8dL Y oM"Y 10
O ° B v s~eza by e 5
I3=)
131:] ) cufRRe ado =1 ® s
o a Py o 3
N % EdQodB6d| he
61

23 ge]
o g ozn
[}

g011
R23_SEtoD.
age.
3
o d
-
High U
2
:
L
N
o
%ﬁ
[}
i)
(&3
CE
N
=3
R35)

"8dl Y 2 =
° Mg o = 28 _mm
° d U
K © 7% 8 adog
° Z Jv g o %ﬂ% Gy c m z 28 e @
& = ~6dl|  §d] o o
N B 22 V/ ﬂ & ‘ %¢ %
[ ] o8 o —\ 9z 0 @ 9Ty [ [ ] [ J
[ ] \ o 3 - 5 K . < o o
? 2 o L v e R 2|dl| @ o @
o £ ons “ ] T b 34
‘A -, [=] o - Q g [ ] ® [ ]
_ €22 3p8dL Y, oMb 10°) 2 _mm. S78d1 Y 2 [RfcMb¥12°) 2 2 el @
99 o zdtiogas eza 74 2SS eza Z4o LIS o _0
n R i = = [ ] [ ]
. ©r— 1U0Ra 0o g B LY 040G 9 0% e®
N a1 EWy-o 8 T 523 = S o le
S Z/-06900€10 soh-ca ] g N ] %e %
Jeog 9oe4J91U] - 2 \) ﬂ = 124 3 %o %,
1501 09178 MR - 2 T pa—
: S 8| T 8
= AL 2d o
o -~ (=]
. LS, oY, 158) 2 B llis 8dly oM, 10 o
1dtoras eza it
o 2 = ]
g Es
g g *
Ey




	Schematic Prints("All Documents",Logical)
	ISSInterfacev2.SchDoc
	QPD Chv2.SchDoc
	Components
	C10
	C10-1
	C10-2

	C11
	C11-1
	C11-2

	C12
	C12-1
	C12-2

	R20
	R20-1
	R20-2

	R21
	R21-1
	R21-2

	R35
	R35-1
	R35-2

	U3
	U3-1
	U3-2
	U3-3
	U3-4
	U3-5
	U3-6
	U3-7
	U3-8


	Ports
	QPD IN
	QPD OUT


	SEtoDiff.SchDoc
	Components
	C13
	C13-1
	C13-2

	C14
	C14-1
	C14-2

	R22
	R22-1
	R22-2

	R23
	R23-1
	R23-2

	R24
	R24-1
	R24-2

	R25
	R25-1
	R25-2

	R26
	R26-1
	R26-2

	R27
	R27-1
	R27-2

	TP8
	TP8-1

	TP9
	TP9-1

	U4A
	U4-1
	U4-2
	U4-3
	U4-4
	U4-8

	U4B
	U4-4
	U4-5
	U4-6
	U4-7
	U4-8


	Ports
	DIFFOUTN
	DIFFOUTP
	SEIN


	ThermChv2.SchDoc
	Components
	C15
	C15-1
	C15-2

	C16
	C16-1
	C16-2

	R28
	R28-1
	R28-2

	R29
	R29-1
	R29-2

	R37
	R37-1
	R37-2

	U5
	U5-1
	U5-2
	U5-3
	U5-4
	U5-5
	U5-6
	U5-7
	U5-8


	Ports
	THERMOPILE IN
	THERMOPILE OUT


	TPSChv2.SchDoc
	Components
	C17
	C17-1
	C17-2

	C18
	C18-1
	C18-2

	C19
	C19-1
	C19-2

	R30
	R30-1
	R30-2

	R31
	R31-1
	R31-2

	R36
	R36-1
	R36-2

	U6
	U6-1
	U6-2
	U6-3
	U6-4
	U6-5
	U6-6
	U6-7
	U6-8


	Ports
	TPS IN
	TPS OUT


	Components
	C1
	C1-1
	C1-2

	C2
	C2-1
	C2-2

	C3
	C3-1
	C3-2

	C4
	C4-1
	C4-2

	C5
	C5-1
	C5-2

	C6
	C6-1
	C6-2

	C7
	C7-1
	C7-2

	C8
	C8-1
	C8-2

	C9
	C9-1
	C9-2

	C20
	C20-1
	C20-2

	C22
	C22-1
	C22-2

	C23
	C23-1
	C23-2

	D1
	D1-1
	D1-2

	D2
	D2-1
	D2-2

	D3
	D3-1
	D3-2

	D4
	D4-1
	D4-2

	J1
	J1-1
	J1-2
	J1-3
	J1-4
	J1-5
	J1-6
	J1-7
	J1-8
	J1-9
	J1-10
	J1-11
	J1-12
	J1-13
	J1-14
	J1-15
	J1-16
	J1-17
	J1-18
	J1-19
	J1-20
	J1-21
	J1-22
	J1-23
	J1-24
	J1-25
	J1-26
	J1-27
	J1-28
	J1-29
	J1-30
	J1-31
	J1-32
	J1-33
	J1-34
	J1-35
	J1-36
	J1-37
	J1-38
	J1-39

	J2
	J2-1
	J2-2
	J2-3
	J2-4
	J2-5

	J3A
	J3-1T
	J3-2T
	J3-3T
	J3-4T
	J3-5T
	J3-6T
	J3-7T
	J3-8T
	J3-9T
	J3-10T
	J3-11T
	J3-12T
	J3-13T
	J3-14T
	J3-15T
	J3-16T
	J3-17T
	J3-18T
	J3-19T
	J3-20T
	J3-21T
	J3-22T
	J3-23T
	J3-24T
	J3-25T

	J3B
	J3-1B
	J3-2B
	J3-3B
	J3-4B
	J3-5B
	J3-6B
	J3-7B
	J3-8B
	J3-9B
	J3-10B
	J3-11B
	J3-12B
	J3-13B
	J3-14B
	J3-15B
	J3-16B
	J3-17B
	J3-18B
	J3-19B
	J3-20B
	J3-21B
	J3-22B
	J3-23B
	J3-24B
	J3-25B

	J5
	J5-1
	J5-2
	J5-3
	J5-4
	J5-5
	J5-6
	J5-7
	J5-8
	J5-9
	J5-10
	J5-11

	J6
	J6-1
	J6-2
	J6-3
	J6-4
	J6-5

	Q1
	Q1-1
	Q1-2
	Q1-3

	Q2
	Q2-1
	Q2-2
	Q2-3

	Q3
	Q3-1
	Q3-2
	Q3-3

	R1
	R1-1
	R1-2

	R2
	R2-1
	R2-2

	R3
	R3-1
	R3-2

	R4
	R4-1
	R4-2

	R5
	R5-1
	R5-2

	R6
	R6-1
	R6-2

	R7
	R7-1
	R7-2

	R8
	R8-1
	R8-2

	R9
	R9-1
	R9-2

	R10
	R10-1
	R10-2

	R11
	R11-1
	R11-2

	R12
	R12-1
	R12-2

	R13
	R13-1
	R13-2

	R14
	R14-1
	R14-2

	R15
	R15-1
	R15-2

	R16
	R16-1
	R16-2

	R17
	R17-1
	R17-2

	R18
	R18-1
	R18-2

	R19
	R19-1
	R19-2

	R32
	R32-1
	R32-2

	R34
	R34-1
	R34-2

	TP1
	TP1-1

	TP2
	TP2-1

	TP3
	TP3-1

	TP4
	TP4-1

	TP5
	TP5-1

	TP6
	TP6-1

	TP7
	TP7-1

	U1A
	U1-1
	U1-2
	U1-3
	U1-4
	U1-13

	U1B
	U1-4
	U1-5
	U1-6
	U1-7
	U1-13

	U1C
	U1-4
	U1-10
	U1-11
	U1-12
	U1-13

	U1D
	U1-4
	U1-13
	U1-14
	U1-15
	U1-16

	U2
	U2-1
	U2-2
	U2-3
	U2-4
	U2-5
	U2-6
	U2-7
	U2-8

	U7
	U7-1
	U7-2
	U7-3
	U7-4
	U7-5
	U7-6
	U7-7
	U7-8




	PCB Prints
	ISSInterfacev2.PcbDoc
	Multilayer Composite Print
	Components
	C1
	C1-2
	C1-1

	C2
	C2-2
	C2-1

	C3
	C3-2
	C3-1

	C4
	C4-2
	C4-1

	C5
	C5-2
	C5-1

	C6
	C6-2
	C6-1

	C7
	C7-2
	C7-1

	C8
	C8-1
	C8-2

	C9
	C9-2
	C9-1

	C10_QPDACh1
	C10_QPDACh1-2
	C10_QPDACh1-1

	C10_QPDACh2
	C10_QPDACh2-2
	C10_QPDACh2-1

	C10_QPDACh3
	C10_QPDACh3-2
	C10_QPDACh3-1

	C10_QPDACh4
	C10_QPDACh4-2
	C10_QPDACh4-1

	C10_QPDBCh1
	C10_QPDBCh1-2
	C10_QPDBCh1-1

	C10_QPDBCh2
	C10_QPDBCh2-2
	C10_QPDBCh2-1

	C10_QPDBCh3
	C10_QPDBCh3-2
	C10_QPDBCh3-1

	C10_QPDBCh4
	C10_QPDBCh4-2
	C10_QPDBCh4-1

	C11_QPDACh1
	C11_QPDACh1-2
	C11_QPDACh1-1

	C11_QPDACh2
	C11_QPDACh2-2
	C11_QPDACh2-1

	C11_QPDACh3
	C11_QPDACh3-2
	C11_QPDACh3-1

	C11_QPDACh4
	C11_QPDACh4-2
	C11_QPDACh4-1

	C11_QPDBCh1
	C11_QPDBCh1-2
	C11_QPDBCh1-1

	C11_QPDBCh2
	C11_QPDBCh2-2
	C11_QPDBCh2-1

	C11_QPDBCh3
	C11_QPDBCh3-2
	C11_QPDBCh3-1

	C11_QPDBCh4
	C11_QPDBCh4-2
	C11_QPDBCh4-1

	C12_QPDACh1
	C12_QPDACh1-2
	C12_QPDACh1-1

	C12_QPDACh2
	C12_QPDACh2-2
	C12_QPDACh2-1

	C12_QPDACh3
	C12_QPDACh3-2
	C12_QPDACh3-1

	C12_QPDACh4
	C12_QPDACh4-2
	C12_QPDACh4-1

	C12_QPDBCh1
	C12_QPDBCh1-2
	C12_QPDBCh1-1

	C12_QPDBCh2
	C12_QPDBCh2-2
	C12_QPDBCh2-1

	C12_QPDBCh3
	C12_QPDBCh3-2
	C12_QPDBCh3-1

	C12_QPDBCh4
	C12_QPDBCh4-2
	C12_QPDBCh4-1

	C13_SEtoD5
	C13_SEtoD5-2
	C13_SEtoD5-1

	C13_SEtoD6
	C13_SEtoD6-2
	C13_SEtoD6-1

	C13_SEtoD7
	C13_SEtoD7-2
	C13_SEtoD7-1

	C13_SEtoDA1
	C13_SEtoDA1-2
	C13_SEtoDA1-1

	C13_SEtoDA2
	C13_SEtoDA2-2
	C13_SEtoDA2-1

	C13_SEtoDA3
	C13_SEtoDA3-2
	C13_SEtoDA3-1

	C13_SEtoDA4
	C13_SEtoDA4-2
	C13_SEtoDA4-1

	C13_SEtoDB1
	C13_SEtoDB1-2
	C13_SEtoDB1-1

	C13_SEtoDB2
	C13_SEtoDB2-2
	C13_SEtoDB2-1

	C13_SEtoDB3
	C13_SEtoDB3-2
	C13_SEtoDB3-1

	C13_SEtoDB4
	C13_SEtoDB4-2
	C13_SEtoDB4-1

	C14_SEtoD5
	C14_SEtoD5-2
	C14_SEtoD5-1

	C14_SEtoD6
	C14_SEtoD6-2
	C14_SEtoD6-1

	C14_SEtoD7
	C14_SEtoD7-2
	C14_SEtoD7-1

	C14_SEtoDA1
	C14_SEtoDA1-2
	C14_SEtoDA1-1

	C14_SEtoDA2
	C14_SEtoDA2-2
	C14_SEtoDA2-1

	C14_SEtoDA3
	C14_SEtoDA3-2
	C14_SEtoDA3-1

	C14_SEtoDA4
	C14_SEtoDA4-2
	C14_SEtoDA4-1

	C14_SEtoDB1
	C14_SEtoDB1-2
	C14_SEtoDB1-1

	C14_SEtoDB2
	C14_SEtoDB2-2
	C14_SEtoDB2-1

	C14_SEtoDB3
	C14_SEtoDB3-2
	C14_SEtoDB3-1

	C14_SEtoDB4
	C14_SEtoDB4-2
	C14_SEtoDB4-1

	C15
	C15-2
	C15-1

	C16
	C16-2
	C16-1

	C17
	C17-2
	C17-1

	C18
	C18-2
	C18-1

	C19
	C19-2
	C19-1

	C20
	C20-2
	C20-1

	C22
	C22-2
	C22-1

	C23
	C23-1
	C23-2

	D1
	D1-2
	D1-1

	D2
	D2-2
	D2-1

	D3
	D3-1
	D3-2

	D4
	D4-2
	D4-1

	J1
	J1-33
	J1-34
	J1-14
	J1-15
	J1-16
	J1-32
	J1-30
	J1-31
	J1-12
	J1-13
	J1-28
	J1-29
	J1-9
	J1-10
	J1-11
	J1-27
	J1-25
	J1-26
	J1-5
	J1-23
	J1-4
	J1-6
	J1-7
	J1-8
	J1-24
	J1-39
	J1-38
	J1-35
	J1-19
	J1-18
	J1-17
	J1-37
	J1-36
	J1-21
	J1-3
	J1-1
	J1-20
	J1-2
	J1-22

	J2
	J2-3
	J2-2
	J2-5
	J2-4
	J2-1

	J3
	J3-
	J3-
	J3-8T
	J3-9T
	J3-2T
	J3-6T
	J3-1T
	J3-3T
	J3-4T
	J3-5T
	J3-7T
	J3-10T
	J3-11T
	J3-12T
	J3-13T
	J3-25T
	J3-24T
	J3-23T
	J3-22T
	J3-19T
	J3-17T
	J3-16T
	J3-15T
	J3-18T
	J3-14T
	J3-21T
	J3-20T
	J3-20B
	J3-21B
	J3-14B
	J3-18B
	J3-15B
	J3-16B
	J3-17B
	J3-19B
	J3-22B
	J3-23B
	J3-24B
	J3-25B
	J3-13B
	J3-12B
	J3-11B
	J3-10B
	J3-
	J3-
	J3-7B
	J3-5B
	J3-4B
	J3-3B
	J3-1B
	J3-6B
	J3-2B
	J3-9B
	J3-8B

	J5
	J5-10
	J5-11
	J5-7
	J5-5
	J5-4
	J5-3
	J5-1
	J5-6
	J5-2
	J5-9
	J5-8

	J6
	J6-5
	J6-4
	J6-3
	J6-2
	J6-1

	Q1
	Q1-1
	Q1-3
	Q1-2

	Q2
	Q2-1
	Q2-3
	Q2-2

	Q3
	Q3-1
	Q3-3
	Q3-2

	R1
	R1-2
	R1-1

	R2
	R2-2
	R2-1

	R3
	R3-1
	R3-2

	R4
	R4-2
	R4-1

	R5
	R5-2
	R5-1

	R6
	R6-2
	R6-1

	R7
	R7-2
	R7-1

	R8
	R8-2
	R8-1

	R9
	R9-2
	R9-1

	R10
	R10-2
	R10-1

	R11
	R11-2
	R11-1

	R12
	R12-2
	R12-1

	R13
	R13-2
	R13-1

	R14
	R14-1
	R14-2

	R15
	R15-2
	R15-1

	R16
	R16-1
	R16-2

	R17
	R17-2
	R17-1

	R18
	R18-2
	R18-1

	R19
	R19-2
	R19-1

	R20_QPDACh1
	R20_QPDACh1-2
	R20_QPDACh1-1

	R20_QPDACh2
	R20_QPDACh2-2
	R20_QPDACh2-1

	R20_QPDACh3
	R20_QPDACh3-2
	R20_QPDACh3-1

	R20_QPDACh4
	R20_QPDACh4-2
	R20_QPDACh4-1

	R20_QPDBCh1
	R20_QPDBCh1-2
	R20_QPDBCh1-1

	R20_QPDBCh2
	R20_QPDBCh2-2
	R20_QPDBCh2-1

	R20_QPDBCh3
	R20_QPDBCh3-2
	R20_QPDBCh3-1

	R20_QPDBCh4
	R20_QPDBCh4-2
	R20_QPDBCh4-1

	R21_QPDACh1
	R21_QPDACh1-2
	R21_QPDACh1-1

	R21_QPDACh2
	R21_QPDACh2-2
	R21_QPDACh2-1

	R21_QPDACh3
	R21_QPDACh3-2
	R21_QPDACh3-1

	R21_QPDACh4
	R21_QPDACh4-2
	R21_QPDACh4-1

	R21_QPDBCh1
	R21_QPDBCh1-2
	R21_QPDBCh1-1

	R21_QPDBCh2
	R21_QPDBCh2-2
	R21_QPDBCh2-1

	R21_QPDBCh3
	R21_QPDBCh3-2
	R21_QPDBCh3-1

	R21_QPDBCh4
	R21_QPDBCh4-2
	R21_QPDBCh4-1

	R22_SEtoD5
	R22_SEtoD5-2
	R22_SEtoD5-1

	R22_SEtoD6
	R22_SEtoD6-2
	R22_SEtoD6-1

	R22_SEtoD7
	R22_SEtoD7-2
	R22_SEtoD7-1

	R22_SEtoDA1
	R22_SEtoDA1-2
	R22_SEtoDA1-1

	R22_SEtoDA2
	R22_SEtoDA2-2
	R22_SEtoDA2-1

	R22_SEtoDA3
	R22_SEtoDA3-2
	R22_SEtoDA3-1

	R22_SEtoDA4
	R22_SEtoDA4-2
	R22_SEtoDA4-1

	R22_SEtoDB1
	R22_SEtoDB1-2
	R22_SEtoDB1-1

	R22_SEtoDB2
	R22_SEtoDB2-2
	R22_SEtoDB2-1

	R22_SEtoDB3
	R22_SEtoDB3-2
	R22_SEtoDB3-1

	R22_SEtoDB4
	R22_SEtoDB4-2
	R22_SEtoDB4-1

	R23_SEtoD5
	R23_SEtoD5-2
	R23_SEtoD5-1

	R23_SEtoD6
	R23_SEtoD6-2
	R23_SEtoD6-1

	R23_SEtoD7
	R23_SEtoD7-2
	R23_SEtoD7-1

	R23_SEtoDA1
	R23_SEtoDA1-2
	R23_SEtoDA1-1

	R23_SEtoDA2
	R23_SEtoDA2-2
	R23_SEtoDA2-1

	R23_SEtoDA3
	R23_SEtoDA3-2
	R23_SEtoDA3-1

	R23_SEtoDA4
	R23_SEtoDA4-2
	R23_SEtoDA4-1

	R23_SEtoDB1
	R23_SEtoDB1-2
	R23_SEtoDB1-1

	R23_SEtoDB2
	R23_SEtoDB2-2
	R23_SEtoDB2-1

	R23_SEtoDB3
	R23_SEtoDB3-2
	R23_SEtoDB3-1

	R23_SEtoDB4
	R23_SEtoDB4-2
	R23_SEtoDB4-1

	R24_SEtoD5
	R24_SEtoD5-2
	R24_SEtoD5-1

	R24_SEtoD6
	R24_SEtoD6-2
	R24_SEtoD6-1

	R24_SEtoD7
	R24_SEtoD7-2
	R24_SEtoD7-1

	R24_SEtoDA1
	R24_SEtoDA1-2
	R24_SEtoDA1-1

	R24_SEtoDA2
	R24_SEtoDA2-2
	R24_SEtoDA2-1

	R24_SEtoDA3
	R24_SEtoDA3-2
	R24_SEtoDA3-1

	R24_SEtoDA4
	R24_SEtoDA4-2
	R24_SEtoDA4-1

	R24_SEtoDB1
	R24_SEtoDB1-2
	R24_SEtoDB1-1

	R24_SEtoDB2
	R24_SEtoDB2-2
	R24_SEtoDB2-1

	R24_SEtoDB3
	R24_SEtoDB3-2
	R24_SEtoDB3-1

	R24_SEtoDB4
	R24_SEtoDB4-2
	R24_SEtoDB4-1

	R25_SEtoD5
	R25_SEtoD5-2
	R25_SEtoD5-1

	R25_SEtoD6
	R25_SEtoD6-2
	R25_SEtoD6-1

	R25_SEtoD7
	R25_SEtoD7-2
	R25_SEtoD7-1

	R25_SEtoDA1
	R25_SEtoDA1-2
	R25_SEtoDA1-1

	R25_SEtoDA2
	R25_SEtoDA2-2
	R25_SEtoDA2-1

	R25_SEtoDA3
	R25_SEtoDA3-2
	R25_SEtoDA3-1

	R25_SEtoDA4
	R25_SEtoDA4-2
	R25_SEtoDA4-1

	R25_SEtoDB1
	R25_SEtoDB1-2
	R25_SEtoDB1-1

	R25_SEtoDB2
	R25_SEtoDB2-2
	R25_SEtoDB2-1

	R25_SEtoDB3
	R25_SEtoDB3-2
	R25_SEtoDB3-1

	R25_SEtoDB4
	R25_SEtoDB4-2
	R25_SEtoDB4-1

	R26_SEtoD5
	R26_SEtoD5-2
	R26_SEtoD5-1

	R26_SEtoD6
	R26_SEtoD6-2
	R26_SEtoD6-1

	R26_SEtoD7
	R26_SEtoD7-2
	R26_SEtoD7-1

	R26_SEtoDA1
	R26_SEtoDA1-2
	R26_SEtoDA1-1

	R26_SEtoDA2
	R26_SEtoDA2-2
	R26_SEtoDA2-1

	R26_SEtoDA3
	R26_SEtoDA3-2
	R26_SEtoDA3-1

	R26_SEtoDA4
	R26_SEtoDA4-2
	R26_SEtoDA4-1

	R26_SEtoDB1
	R26_SEtoDB1-2
	R26_SEtoDB1-1

	R26_SEtoDB2
	R26_SEtoDB2-2
	R26_SEtoDB2-1

	R26_SEtoDB3
	R26_SEtoDB3-2
	R26_SEtoDB3-1

	R26_SEtoDB4
	R26_SEtoDB4-2
	R26_SEtoDB4-1

	R27_SEtoD5
	R27_SEtoD5-2
	R27_SEtoD5-1

	R27_SEtoD6
	R27_SEtoD6-2
	R27_SEtoD6-1

	R27_SEtoD7
	R27_SEtoD7-2
	R27_SEtoD7-1

	R27_SEtoDA1
	R27_SEtoDA1-2
	R27_SEtoDA1-1

	R27_SEtoDA2
	R27_SEtoDA2-2
	R27_SEtoDA2-1

	R27_SEtoDA3
	R27_SEtoDA3-2
	R27_SEtoDA3-1

	R27_SEtoDA4
	R27_SEtoDA4-2
	R27_SEtoDA4-1

	R27_SEtoDB1
	R27_SEtoDB1-2
	R27_SEtoDB1-1

	R27_SEtoDB2
	R27_SEtoDB2-2
	R27_SEtoDB2-1

	R27_SEtoDB3
	R27_SEtoDB3-2
	R27_SEtoDB3-1

	R27_SEtoDB4
	R27_SEtoDB4-2
	R27_SEtoDB4-1

	R28
	R28-2
	R28-1

	R29
	R29-2
	R29-1

	R30
	R30-2
	R30-1

	R31
	R31-2
	R31-1

	R32
	R32-2
	R32-1

	R34
	R34-2
	R34-1

	R35_QPDACh1
	R35_QPDACh1-2
	R35_QPDACh1-1

	R35_QPDACh2
	R35_QPDACh2-2
	R35_QPDACh2-1

	R35_QPDACh3
	R35_QPDACh3-2
	R35_QPDACh3-1

	R35_QPDACh4
	R35_QPDACh4-2
	R35_QPDACh4-1

	R35_QPDBCh1
	R35_QPDBCh1-2
	R35_QPDBCh1-1

	R35_QPDBCh2
	R35_QPDBCh2-2
	R35_QPDBCh2-1

	R35_QPDBCh3
	R35_QPDBCh3-2
	R35_QPDBCh3-1

	R35_QPDBCh4
	R35_QPDBCh4-2
	R35_QPDBCh4-1

	R36
	R36-2
	R36-1

	R37
	R37-2
	R37-1

	TP1
	TP1-1

	TP2
	TP2-1

	TP3
	TP3-1

	TP4
	TP4-1

	TP5
	TP5-1

	TP6
	TP6-1

	TP7
	TP7-1

	TP8_SEtoD5
	TP8_SEtoD5-1

	TP8_SEtoD6
	TP8_SEtoD6-1

	TP8_SEtoD7
	TP8_SEtoD7-1

	TP8_SEtoDA1
	TP8_SEtoDA1-1

	TP8_SEtoDA2
	TP8_SEtoDA2-1

	TP8_SEtoDA3
	TP8_SEtoDA3-1

	TP8_SEtoDA4
	TP8_SEtoDA4-1

	TP8_SEtoDB1
	TP8_SEtoDB1-1

	TP8_SEtoDB2
	TP8_SEtoDB2-1

	TP8_SEtoDB3
	TP8_SEtoDB3-1

	TP8_SEtoDB4
	TP8_SEtoDB4-1

	TP9_SEtoD5
	TP9_SEtoD5-1

	TP9_SEtoD6
	TP9_SEtoD6-1

	TP9_SEtoD7
	TP9_SEtoD7-1

	TP9_SEtoDA1
	TP9_SEtoDA1-1

	TP9_SEtoDA2
	TP9_SEtoDA2-1

	TP9_SEtoDA3
	TP9_SEtoDA3-1

	TP9_SEtoDA4
	TP9_SEtoDA4-1

	TP9_SEtoDB1
	TP9_SEtoDB1-1

	TP9_SEtoDB2
	TP9_SEtoDB2-1

	TP9_SEtoDB3
	TP9_SEtoDB3-1

	TP9_SEtoDB4
	TP9_SEtoDB4-1

	U1
	U1-16
	U1-15
	U1-14
	U1-13
	U1-12
	U1-11
	U1-10
	U1-9
	U1-8
	U1-7
	U1-6
	U1-5
	U1-4
	U1-3
	U1-2
	U1-1

	U2
	U2-5
	U2-6
	U2-7
	U2-8
	U2-4
	U2-3
	U2-2
	U2-1

	U3_QPDACh1
	U3_QPDACh1-5
	U3_QPDACh1-6
	U3_QPDACh1-7
	U3_QPDACh1-8
	U3_QPDACh1-4
	U3_QPDACh1-3
	U3_QPDACh1-2
	U3_QPDACh1-1

	U3_QPDACh2
	U3_QPDACh2-5
	U3_QPDACh2-6
	U3_QPDACh2-7
	U3_QPDACh2-8
	U3_QPDACh2-4
	U3_QPDACh2-3
	U3_QPDACh2-2
	U3_QPDACh2-1

	U3_QPDACh3
	U3_QPDACh3-5
	U3_QPDACh3-6
	U3_QPDACh3-7
	U3_QPDACh3-8
	U3_QPDACh3-4
	U3_QPDACh3-3
	U3_QPDACh3-2
	U3_QPDACh3-1

	U3_QPDACh4
	U3_QPDACh4-5
	U3_QPDACh4-6
	U3_QPDACh4-7
	U3_QPDACh4-8
	U3_QPDACh4-4
	U3_QPDACh4-3
	U3_QPDACh4-2
	U3_QPDACh4-1

	U3_QPDBCh1
	U3_QPDBCh1-5
	U3_QPDBCh1-6
	U3_QPDBCh1-7
	U3_QPDBCh1-8
	U3_QPDBCh1-4
	U3_QPDBCh1-3
	U3_QPDBCh1-2
	U3_QPDBCh1-1

	U3_QPDBCh2
	U3_QPDBCh2-5
	U3_QPDBCh2-6
	U3_QPDBCh2-7
	U3_QPDBCh2-8
	U3_QPDBCh2-4
	U3_QPDBCh2-3
	U3_QPDBCh2-2
	U3_QPDBCh2-1

	U3_QPDBCh3
	U3_QPDBCh3-5
	U3_QPDBCh3-6
	U3_QPDBCh3-7
	U3_QPDBCh3-8
	U3_QPDBCh3-4
	U3_QPDBCh3-3
	U3_QPDBCh3-2
	U3_QPDBCh3-1

	U3_QPDBCh4
	U3_QPDBCh4-5
	U3_QPDBCh4-6
	U3_QPDBCh4-7
	U3_QPDBCh4-8
	U3_QPDBCh4-4
	U3_QPDBCh4-3
	U3_QPDBCh4-2
	U3_QPDBCh4-1

	U4_SEtoD5
	U4_SEtoD5-1
	U4_SEtoD5-5
	U4_SEtoD5-8
	U4_SEtoD5-3
	U4_SEtoD5-2
	U4_SEtoD5-6
	U4_SEtoD5-4
	U4_SEtoD5-7

	U4_SEtoD6
	U4_SEtoD6-1
	U4_SEtoD6-5
	U4_SEtoD6-8
	U4_SEtoD6-3
	U4_SEtoD6-2
	U4_SEtoD6-6
	U4_SEtoD6-4
	U4_SEtoD6-7

	U4_SEtoD7
	U4_SEtoD7-1
	U4_SEtoD7-5
	U4_SEtoD7-8
	U4_SEtoD7-3
	U4_SEtoD7-2
	U4_SEtoD7-6
	U4_SEtoD7-4
	U4_SEtoD7-7

	U4_SEtoDA1
	U4_SEtoDA1-1
	U4_SEtoDA1-5
	U4_SEtoDA1-8
	U4_SEtoDA1-3
	U4_SEtoDA1-2
	U4_SEtoDA1-6
	U4_SEtoDA1-4
	U4_SEtoDA1-7

	U4_SEtoDA2
	U4_SEtoDA2-1
	U4_SEtoDA2-5
	U4_SEtoDA2-8
	U4_SEtoDA2-3
	U4_SEtoDA2-2
	U4_SEtoDA2-6
	U4_SEtoDA2-4
	U4_SEtoDA2-7

	U4_SEtoDA3
	U4_SEtoDA3-1
	U4_SEtoDA3-5
	U4_SEtoDA3-8
	U4_SEtoDA3-3
	U4_SEtoDA3-2
	U4_SEtoDA3-6
	U4_SEtoDA3-4
	U4_SEtoDA3-7

	U4_SEtoDA4
	U4_SEtoDA4-1
	U4_SEtoDA4-5
	U4_SEtoDA4-8
	U4_SEtoDA4-3
	U4_SEtoDA4-2
	U4_SEtoDA4-6
	U4_SEtoDA4-4
	U4_SEtoDA4-7

	U4_SEtoDB1
	U4_SEtoDB1-1
	U4_SEtoDB1-5
	U4_SEtoDB1-8
	U4_SEtoDB1-3
	U4_SEtoDB1-2
	U4_SEtoDB1-6
	U4_SEtoDB1-4
	U4_SEtoDB1-7

	U4_SEtoDB2
	U4_SEtoDB2-1
	U4_SEtoDB2-5
	U4_SEtoDB2-8
	U4_SEtoDB2-3
	U4_SEtoDB2-2
	U4_SEtoDB2-6
	U4_SEtoDB2-4
	U4_SEtoDB2-7

	U4_SEtoDB3
	U4_SEtoDB3-1
	U4_SEtoDB3-5
	U4_SEtoDB3-8
	U4_SEtoDB3-3
	U4_SEtoDB3-2
	U4_SEtoDB3-6
	U4_SEtoDB3-4
	U4_SEtoDB3-7

	U4_SEtoDB4
	U4_SEtoDB4-1
	U4_SEtoDB4-5
	U4_SEtoDB4-8
	U4_SEtoDB4-3
	U4_SEtoDB4-2
	U4_SEtoDB4-6
	U4_SEtoDB4-4
	U4_SEtoDB4-7

	U5
	U5-5
	U5-6
	U5-7
	U5-8
	U5-4
	U5-3
	U5-2
	U5-1

	U6
	U6-5
	U6-6
	U6-7
	U6-8
	U6-4
	U6-3
	U6-2
	U6-1

	U7
	U7-5
	U7-6
	U7-7
	U7-8
	U7-4
	U7-3
	U7-2
	U7-1






