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A1340CT-ND 3003W3PXX42A10X_CONEC 486-2384-ND
P3 P2 Partl4
l%. Contact Crimp Non-Gendered 18-24 AWG Gold 3 Position Receptacle 0.156" (3.96mm) Quick Connect Female 18-22AWG Fully Insulated 0.250inch
4 Position Circular Connector Receptacle for Male Contacts Free Hanging (In-Linc) WM2305-ND WM2112-ND A27817CT-ND
AI351-ND
+15v POWER LEDS FRONT PANEL
P20 Voltage Regulator .
Pl ! ;11_3 Voltage Regulator.SchDoc DI3
4 Position Circular Connector Receptacle for Female Contacts Panel Mount, Flange +18v / 24v > IN_+18 RS1 TOPLLIED
A1360-ND NOTE: 2 415 AN —L 4 2 |GND
Part3 For Testing set Relay jumper in position 2-3. GND 1 > GND 10K
C—— For DAC control set jumper in position 1-2. R52
Socket Contact Gold Crimp 16-18 AWG Stamped oRI Jumper in p! 18y /24y |2 GND_L > IN_-18 anp e R a5
AIG0SOCT-ND DiffRec.SchDoc WNS236-ND BT | 1K
VOLTAGE REGULATOR 67-1321-.ND
% ,—D InP ouT [ o
e} ,—D InN
GND n | ©
o bRy TESTPATH Relay
1 0|95 DifiRec.SehDoc Relay.SchDoc P4
o—3 > P | IN_DIFF_REC out 3 Position Receptacle 0.156" (3.96mm)
a0 3] > N OUT [+— > IN_DAC_CTRL e
© ps
oX RELAY ACTUATION LT Contact Crimp Non-Gendered 18-24 AWG Gold
. ontact Crimj on-Gendere: - 0]
Male DO RS LowpassFilter OPAMP_SUM DifferentialDriver P6 D05 D]
DAC Input DiffRec.SchDoc LowPassFilter.SchDoc OPAMP_SUM.SchDoc DifferentialDriver.SchDoc o, 11 [y
InP > RELAY_IN OutP [ 2
OUT [o— >IN ouT [ IN GNDF—=— GND B
N ouT [y { > LPF_IN ouN [
1 4 OutN
MAIN HEATER PATH DAC NOISE FILTER SUMMING NODE DIFFERENTIAL DRIVER
WM5236-ND P6
to PM21-A MARCHAND AMPLIFIER Heater Driver MARCHAND AMPLIFIER
OutP NONINV_RIGHT, INV_LEFT
P7
BNC GND GND_RIGHT, GND_LEFT
OutN INV_RIGHT, NONINV_LEFT ]
-Voltage
HDPR_I_DifferentialDriver
24 Part4
DifferentialDriver.SchDoc ln:| A
oo GND CPC Connector 4Pin Female Gold Socket WASHER SPLIT LOCK M4 STEEL
P9 T >IN ! A33740-ND H773-ND
—— HDPRail OutN
Contact Crimp Non-Gendered 18-24 AWG Gold o S i u P19 Part6
WM2305-ND R Pin Contact Gold 16-18 AWG CPC Connector ~ MACHINE SCREW PAN PHILLIPS 6-32
> Panel_+Vmon [} HDPR_V_Differential Driver
- DifferentialDriver.SchDoc SISSCCE 36-9904-ND
P10 V_Mon(ADC) : LV Monitors B
" OutP 14 —
3 Position Receptacle 0.156" (3.96mm) I 1_Mon(ADC) >IN | — Housing CNC 4P P8
WM2112-ND Heater [ — TDRIVE OutN [ O A1357-ND | c
Pil o FDRIVE +18v
1° To Heater +IN o 11 :JND
. Parts . 2
R G o . GND—=— GND
@ | T o {GND Hex Nut 5/16 STEEL 6-32 0
Need 3 contacts g‘[z;\lRi\{illlj)ifjfcrcngﬂ?‘llenvcr 5 1o} 36-9602-ND GNDF—=— GND
Part WM2305-ND ifferentialDriver.SchDoc 4
— OutP salvS 0 LV Monitors (DRIVE_ | -18v
IN
WM5237-ND
OutN — Positive Rail (+18v/+24v)
D9 Female 1,6 Out P,Out N -V Voltage Monitor
HDNRail ADC Output (ADC) GOES TO CPC CONNECTOR -
HeaterDriverCircuit.SchDoc HQNRJTDlﬂterenna]Dn\'er 2,7 Out_P, Out_ N -I Current Monitor
V_Mon(ADC) Differential Driver.SchDoc ADC) Partlo
— > GND OutP .  E—)
[ERCuERC) 1IN P12 Negative Rail (-18v/-24v) . Black Connector Backshell, Cable Clamp 5/8-24 UNEF 11
— - OutN BNC 3.8 Out P.Out N +V Voltase Monitor A32515-ND
In Heater RIV 3
Panel +Vmon To Heater IN Voltage Part1
4 Position Circular Connector Plug for Female Contacts Free Hanging (In-Line)
P17 A1300-ND
.. . . . S it " Part12
Revision and Modifications on Prototype design: GND giEositioniReceptaclciNatialOISoR(3 2tmm) ot
WM2124-ND Socket Contact Gold Crimp 16-18 AWG Stamped
1. Initial Release £ SISCE0CTLNS) °
2. Fix label from J1 and J5 connectors to reflect the new front panel designs. &01\!311;;!0?;\‘%\1 Rl B2 Et Last Edited: 7162018
Adjusted current and voltage gain to allow better performance off Beckhoff ADC (EL3104). T TIGO Laboratory =
itle )
R32 has changed from 46.4Kohms to 2.61Kohms, Heater Driver California Institute of Technology LIGO@
R43 has changed from 23.2KOhms to 4.99Kohms. Institute of Technology
Size: B | DCCNumber: D1600454 Revision: V2 ‘ Engineer: L. Sinchez e
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Input Protection

Overall Gain = 1from InP-InN to Out
Ex. 10V battery across input = 7.5V from Out to GND

ouT

7/16/2018

LIGOS

Date: 7/16/2018

Time: 2:56:15 PM

-15 +15
— [\l
DualDiode DI UIB
GND LT1125CS RI
> 3.01K
— ol *
R2 DualDiode b R3
100K OHM R4 - 2.26K
1k 0 ohm
[ InP * uUlC
GND LT1125CS
24.1kHz Pol e » 10
a z —_—Cl
o 3.3nF OMIT 11
R7 ’ R8
1k 0 ohm
[ InN o e
C2 2.26K o
R10 1UF
100K OH S GND TPI
— N <| UlA
. LT1125CS R11
GND D D D3 1 3.0IK R9,R3 were changed from 3.01K
>'> to a 2.26K to lower gain.
1v input at TP1 is 0.75v
D4 10v input at TP1 is 7.5v
o
DualDiode - ?[3JF
o - -15 |—>—| GND
+15 -15
uUlD
LT1125CS
GND " The 24.1kHz RC filter is there to cut high
- Input Protection frequency noise to prevent slew rate limiting.
Overall gain is 1 such that 10 volts peak from DAC
yields 10v wrt ground at output
Last Edited:
Title LIGO Laboratory
Differential R ver California Institute of Technology
lf]é ential Receive Massachusetts Institute of Technology
Size: A ‘ DCC Number:  D1600454 Revision: V2 Engineer: L.Sanchez
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Vin=+18v
RCoil = 1.31Kohm

@12v
R12 =((RCoil * Vin )/ 12v) - RCoil
R12 = 6550hm

@9v
R12 =((RCoil * Vin )/ 9v) - RCoil
R12 =13100hm

+18

Z113CT-ND
Turn On Voltage (Max) = 9.6VDC
Turn Off Voltage(Min) = 1.2VDC

RI12
1.3Kohm 5W

D5 SE20AFJ-M3/6AGICT-ND

R13 R14
R15
0 Ohm — - 5e (O
GND 3 NC NC 3 GND
4 S1 S2 5 OuT
NO NO 0 Ohm
[ IN_DIFF_REC >
IN DIFF REC Z113CT-ND P2 R16
Part7 v i P3
2 Position Shunt Connector 0.100" (2.54mm) Gold
S9001-ND TP4
SE20AFJ-M3/6 AGICT-ND -
D6
. R17 O
1 2 N 1 U2
IN DAC CTRL O B
3 1 3.9K - MMBT2222AFSTR-ND
S1011EC-03-ND
(]
NPN
R18
IRelay 9.1mA
3.9K
V Relay 12VDC GND
R P Relay 100mW
R Relay 1.31Kohm
10v-Vdiode-Vbe=8.9v
B transistor = 100
Ib=Ic/B = 0.0091/100
R17=18.9v/0.000091=97.8Kohm
Relay Testin with a 3.9K at R17
clay festing I R17=8.9v/3.9K =2.28mA
Place a jumper between pin 1 and 2 at header H1 for DAC Ctrl.
For testing set a jumper between pin 2 and 3.
Last Edited: 7/16/2018
Title LIGO Laboratory Q
R California Institute of Technology
elay Massachusetts Institute of Technology LIGO
Size: A ‘ DCC Number:  D1600454 Revision: V2 Engineer: L.Sdnchez Date: 7/16/2018

Time: 2:56:15 PM
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R1=R2, C1=C2
@10Hz
39uF 39.2K

@30Hz
39uF 392K

@60Hz
394F 392K

@100Hz
3.9uF 392K

fc=1.04107Hz

Pole(s)
[p| = 1.04107Hz

1Hz LPF Stage 1

1Hz LPF Stage 2

Time: 2:56:15 PM

3.9uF 3.9uF
C4 C5
| |
I I
+15  C7
GND GND
R19
39.2K U3 R21
& T Q \32\25\/_‘ . Q
TP5 OP27GSZ-ND )Y OUT
TP6
GND
GND
Volt Noise at TP6 from a sin signal Filter transfer function
OUTPUT VOLT NOISE
SINE(5v,1KHz) DAC NOISE(300nV/\/HZ)
@ TP6 @ TP6
7.007nV/VHz 7.0070V/NHz -
2.817nV/NHz 2.817nVAHz
2.42nV/NHz 2.425nV/NHz - i i g o
Volt Noise at TP6 from a DAC signal
2.35nVAHz 2.35nV/VHz
’ Vionoise) i
\ ‘MT O e
o 2| Vet rosesramaTd
| Sopei| 4752380012 |
™N
1Hz 10Hz 100Hz 1KHz 10KHz Last Edlted. 7/16/2018
Title LIGO Laboratory Q
Low Pass Filter California Institute of Technology
Massachusetts Institute of Technology LIGO
Size: A ‘ DCC Number:  D1600454 Revision: V2 Engineer: L.Sdnchez ey /20

[ File: C:\Users\Public\Documents\Altium\Projects\HeaterDriver v2\LowPassFilter.SchDoc

Sheet4 of 8

2

| 3




H
Ia
g
Q
Z
v}

Time: 2:56:15 PM

R24
RELAY IN ’
10K ~ 5
‘ R25 Us
LPF IN
L0k 6 OP27GSZ Q@ oUT
TP7
8
Cl13
IUF
TR,
15
Last Edited: 7/16/2018
Title LIGO Laboratory Q
P AMP M California Institute of Technology
O SU Massachusetts Institute of Technology LIGO
Size: A ‘ DCC Number:  D1600454 Revision: V2 Engineer: L.Sdnchez Date:W7I16/2018
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Is actually OutN due to inverter.

-15
R29
4.99K
U6B
R30
499K ADB672 R31
AN O 00hmm
TP9
GND Is actually OutP due to inverter.
Typical LIGO differential driver circuit for the
monitor signals.
Last Edited: 7/16/2018
Title LIGO Laboratory Q
Differential Driver California Institute of Technology
l‘ffe ential ve Massachusetts Institute of Technology LIGO
. . L . . Date: 7/16/2018
Size: A ‘ DCC Number:  D1600454 Revision: V2 Engineer: L.Sanchez Time: 2:56:15 PM
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4
AD620
Differential Amplifier GND 1C[1j?: +15 R32 83_1(29 4Kohm /RG) + 1
2.61K PR
GND |—| l—o RG=49.4Kohm / (G-1)
R33 Gain RG(Ohms) Gain RG(ohms)
N o 100K || o AD620BRZ 20 26K 19.92 2.61K
V. R34 3 U7 10 5.49K
[(In 2 + . Q 5 12.35K
100K {1 Mon(ADC) >
R35 o TPI0 I Mon(ADC) 2 49.4K
IR
Vb R36 i " TPI1  TP12  TPIO DAC  Load(mA)
— ANS—e
; 2 100K —IGND +14
Sv +4.8v +7.5v Sv 0.40
HISACT-ND F1222CT-ND i c17 +3y £096v 0775 v 0.08
1 AMP 3 1UF
F1222CT-ND _’__| GND
1 AMP -15
GND
Whitening Filter 1st Stage T géiF Whitening Filter 2nd Stage T ggﬂ:
{(Heater  |——¢ I I
R38 R39
23.2K 23.2K
1%‘;% P23 2KBCCT-ND 1 5%%1 P23 2KBCCT-ND
OUTPUT VOLT NOISE TP1 IQ-‘ ! +15 C20 : +15 C21
@10Hz @ TP12 1UF
1.58K 23.2K 10pF 6.8nF 24.98nV/NHz 10uF GND 2 GND
@30Hz R42 C23 10uF
1.58K 23.2K 10pF 6.8nF 20.40nV/\Hz 10K Ug Q
e QPRGN [V Mon(ADC) >
@60Hz GAD OP27GSZ, @ 5 VANOn (D
1.58K 232K 10pF 6.8nF  19.21nV/VHz P13
@100Hz
1.58K 232K 10pF 6.8nF  18.715nV/VHz R43
4.99K
GND GND
Pole (s) Zero(s) a3 R44
R45
Ip1/=10.05Hz I21|= 0.6Hz 1 0 O dlohin
GND C26
[p2|=1.007KHz |z2|=15.8KHz
GND
R42 =10K R43 =4.99K
DC gain=10.3333=1/3
uo 0 O
Transfer Function Whitening Filter OP27GSZ Q
gt TP14
. GND
,/*/ BN
. I Last Edited: 7/16/2018
P N . Title LIGO Laboratory Q
T N -l Ho r Driver Circui California Institute of Technology
TT e ey iver Circuit Massachusetts Institute of Technology LIGO
A T Size: A ‘ DCC Number:  D1600454 Revision: V2 Engineer: L.Sdnchez %ar;e; ;gg/?(s)l}?M
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1 2 3
P LEDI12
] P LEDI3
| E— P PINII

LED GREEN 1/4" HOLE PANEL MOUNT

L10005-ND

TP20 TP21 TP22 TP23

GND GND GND GND

LED GREEN 1/4" HOLE PANEL MOUNT

L10005-ND

D10 protects againts C44 (input shorts)
D9 protects againts C43 (output shorts)

“Vout = 1.25v (1 + R56 / R57 ) + R56 *(- Iadj )

CONN SOCKET 18-24AWG SL156 GOLD
A24208CT-ND
P PIN14

I

CONN SOCKET 18-24AWG SL156 GOLD
A24208CT-ND

P PIN17

CONN SOCKET 18-24AWG SL156 GOLD

D7 Tadj = 50E-6Amp
S1BB-FDICT-ND §2§?£§§T_ND
L1 D7 protects againts C40 (input shorts)
N D8 protects againts C42 (output shorts) CONN SOCKET 18-24AWG SL156 GOLD
A24208CT-ND
Vout = 1.25v ( 1 + R55/R54 ) + R55 * ladj
LM317TNS/NOPB-ND
T%)PIS Ul1 ladj = 50E-6Amp
3 . 2 |
[ IN +18 & Vin _, Vout & o & {+15
g a7 T+cpg  TPIG
249 D8 m IOHF 50v
— P249BCCT-ND S1BB-EDICT-ND
—C29
1UF
RER o A
R48
RB160M-60CT-ND
GND |GND
R49 AEFS Ltc3
1.33K 10uF 50v T 10uF 50v
—C33 D10
1UF S1BB-FDICT-ND
. R50 D11 ZS
P120BCCT-ND RB160M-60CT-ND
TP18 - 120R
Q 2 Q
[N -18 2| Vin “vout -3 |15
TP19
ul12 Part8
LM337TNS/NOPB-ND Heat Sink TO-220 Aluminum Board Level
AE10852-ND
D12
N Part9
S1BB-FDICT-ND Heat Sink TO-220 Aluminum Board Level
AE10852-ND
+18v POWER LEDS REAR PANEL
RS3 P13 P14
+HF—AAN— 1 GNDf— 1
10K R54
GND}—— 2 I8 —AA— 2
10K
A31688-ND 0 A31688-ND
P15 P16 L
e~ ] Last Edited: 7/16/2018
2 Position Receptacle 0.156" (3.96mm) 2 Position Receptacle 0.156" (3.96mm) Title LIGO Laboratory Q
A24111-ND A24111-ND R California Institute of Technology
r
VOItage egulato Massachusetts Institute of Technology LIGO
. . L . . , Date: 7/16/2018
Size: A ‘ DCC Number:  D1600454 Revision: V2 Engineer: L.Sdnchez Time: 2:56:15 PM

[ File: C:\Users\Public\Documents\Altium\Projects\HeaterDriver v2\Voltage Regulator.SchDoc

Sheet8 of 8

2

3




4780 (mil

2000 (m1il>

ST ——]
<735 (mil)—>
3450

3815 (m1l

<1005 (mil>—><——1000 (mil>—>
<

1225 (mh———>
3815 (mil>

1430 (mil)—>
<1170 (mil>—>

11550 (mil)




LIGO Bill of Materials

[———

o ccroon Dy P T T
Joae 1atx sov cemamcr [T TR0 raosscrozatzn
RS o oAl el = H a
o2z Honai, 22 Mo R, G2 HONRal Cap Fim 10 10040 89ch ap i 10 100185 [FTZD. lecatiosr A
jovs Jsackos 0 Jove G L0 Jssr-urasocco '
F2_HOPR,F3 FONR, FI HOPRa | 125VACVDC 25D [2suachos zsuo ¢
Joston Rt Arge. L
Jeston Rt Arge d
[ssmm | . 3 possn
[Rcesace 0156”8 s6em),
s Postion Rectarur 3
ot .15 3 36mm)
7. prz fenc. G S Ay Cornacer jezarier H
== 2
ot .15 5 3o
fo 55" seem) Jo158" . som) '
P '
15 G St 18 WG Stanpos 2
Jo100" @ stm) i
fpars, pas it Sk 10220 i s Sk 7020 Ao [RETGREED Jvasour: N
25 HoPR | DD
[0 Hoer Do
0 ORI, 0 HDP i, ) KON, (SO R 150K 0.1 0250 (S0 e 1685 0.1% 025 [FTSRBCIRATS Jenanesisen A
|11 081, 21 o2 11 oR3, P2 93, [rESTRT s st e Jors
|12, om0 PR 21,
E——— :
0 oRma, Uy HoPRai, U1 Honea, |owaratona Amtr 7
|opesiort At
farier B
o oo e g 12500 lussirinoes

e rams




	Schematic Prints("All Documents",Logical)
	HeaterDriver.SchDoc
	DiffRec.SchDoc
	Components
	C1
	C1-1
	C1-2

	C2
	C2-1
	C2-2

	C3
	C3-1
	C3-2

	D1
	D1-1
	D1-2
	D1-3

	D2
	D2-1
	D2-2
	D2-3

	D3
	D3-1
	D3-2
	D3-3

	D4
	D4-1
	D4-2
	D4-3

	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

	TP1
	TP1-1

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

	U1B
	U1-5
	U1-6
	U1-7

	U1C
	U1-10
	U1-11
	U1-12

	U1D
	U1-14
	U1-15
	U1-16


	Nets
	+15
	Pins
	C2-1
	D1-2
	D4-2
	U1-4


	-15
	Pins
	C3-1
	D1-1
	D4-1
	U1-13


	GND
	Pins
	C2-2
	C3-2
	R2-1
	R3-2
	R10-2
	U1-14


	NetC1_1
	Pins
	C1-1
	D3-3
	D4-3
	R7-1
	U1-3


	NetC1_2
	Pins
	C1-2
	D1-3
	D2-1
	D2-2
	R4-1
	U1-5


	NetD2_3
	Pins
	D2-3
	R5-2
	R6-2
	U1-6


	NetD3_1
	Pins
	D3-1
	D3-2
	R6-1
	R8-2
	U1-2


	NetR1_1
	Pins
	R1-1
	R3-1
	U1-12


	NetR1_2
	Pins
	R1-2
	R5-1
	U1-7


	NetR2_2
	Pins
	R2-2
	R4-2

	Ports
	NetR2_2


	NetR7_2
	Pins
	R7-2
	R10-1

	Ports
	NetR7_2


	NetR8_1
	Pins
	R8-1
	R11-2
	U1-1


	NetR9_1
	Pins
	R9-1
	TP1-1
	U1-10

	Ports
	NetR9_1


	NetR9_2
	Pins
	R9-2
	R11-1
	U1-11


	NetU1_15
	Pins
	U1-15
	U1-16



	Ports
	INN
	INP
	OUT


	Relay.SchDoc
	Components
	D5
	D5-1
	D5-2

	D6
	D6-1
	D6-2

	H1
	H1-1
	H1-2
	H1-3

	Part7
	R12
	R12-1
	R12-2

	R13
	R13-1
	R13-2
	R13-3
	R13-4
	R13-5
	R13-6
	R13-7
	R13-8

	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

	TP2
	TP2-1

	TP3
	TP3-1

	TP4
	TP4-1

	U2
	U2-1
	U2-2
	U2-3


	Nets
	+18
	Pins
	R12-2
	R18-1


	GND
	Pins
	R14-1
	R15-2
	U2-2


	NetD5_1
	Pins
	D5-1
	R12-1
	R13-1


	NetD5_2
	Pins
	D5-2
	R13-8
	TP4-1
	U2-3


	NetD6_1
	Pins
	D6-1
	R17-1


	NetD6_2
	Pins
	D6-2
	H1-2


	NetH1_1
	Pins
	H1-1

	Ports
	NetH1_1


	NetH1_3
	Pins
	H1-3
	R18-2


	NetR13_2
	Pins
	R13-2
	R15-1


	NetR13_3
	Pins
	R13-3
	R13-6
	R16-2
	TP3-1


	NetR13_4
	Pins
	R13-4
	R13-5
	TP2-1

	Ports
	NetR13_4


	NetR13_7
	Pins
	R13-7
	R14-2


	NetR16_1
	Pins
	R16-1

	Ports
	NetR16_1


	NetR17_2
	Pins
	R17-2
	U2-1



	Ports
	IN_DAC_CTRL
	IN_DIFF_REC
	OUT


	LowPassFilter.SchDoc
	Components
	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

	C10
	C10-1
	C10-2

	C11
	C11-1
	C11-2

	R19
	R19-1
	R19-2

	R20
	R20-1
	R20-2

	R21
	R21-1
	R21-2

	R22
	R22-1
	R22-2

	TP5
	TP5-1

	TP6
	TP6-1

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

	U4
	U4-1
	U4-2
	U4-3
	U4-4
	U4-5
	U4-6
	U4-7
	U4-8


	Nets
	+15
	Pins
	C6-1
	C7-1
	U3-7
	U4-7


	-15
	Pins
	C10-1
	C11-1
	U3-4
	U4-4


	GND
	Pins
	C6-2
	C7-2
	C8-1
	C9-1
	C10-2
	C11-2


	NetC4_1
	Pins
	C4-1
	R21-2
	TP5-1
	U3-2
	U3-6


	NetC4_2
	Pins
	C4-2
	R19-1
	R20-2


	NetC5_1
	Pins
	C5-1
	TP6-1
	U4-2
	U4-6

	Ports
	NetC5_1


	NetC5_2
	Pins
	C5-2
	R21-1
	R22-2


	NetC8_2
	Pins
	C8-2
	R20-1
	U3-3


	NetC9_2
	Pins
	C9-2
	R22-1
	U4-3


	NetR19_2
	Pins
	R19-2

	Ports
	NetR19_2


	NetU3_1
	Pins
	U3-1


	NetU3_5
	Pins
	U3-5


	NetU3_8
	Pins
	U3-8


	NetU4_1
	Pins
	U4-1


	NetU4_5
	Pins
	U4-5


	NetU4_8
	Pins
	U4-8



	Ports
	IN
	OUT


	OPAMP_SUM.SchDoc
	Components
	C12
	C12-1
	C12-2

	C13
	C13-1
	C13-2

	R23
	R23-1
	R23-2

	R24
	R24-1
	R24-2

	R25
	R25-1
	R25-2

	TP7
	TP7-1

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


	Nets
	+15
	Pins
	C12-1
	U5-7


	-15
	Pins
	C13-1
	U5-4


	GND
	Pins
	C12-2
	C13-2
	U5-3


	NetR23_1
	Pins
	R23-1
	R24-2
	R25-2
	U5-2


	NetR23_2
	Pins
	R23-2
	TP7-1
	U5-6

	Ports
	NetR23_2


	NetR24_1
	Pins
	R24-1

	Ports
	NetR24_1


	NetR25_1
	Pins
	R25-1

	Ports
	NetR25_1


	NetU5_1
	Pins
	U5-1


	NetU5_5
	Pins
	U5-5


	NetU5_8
	Pins
	U5-8



	Ports
	LPF_IN
	OUT
	RELAY_IN


	DifferentialDriver.SchDoc
	Components
	C14
	C14-1
	C14-2

	C15
	C15-1
	C15-2

	R26
	R26-1
	R26-2

	R27
	R27-1
	R27-2

	R28
	R28-1
	R28-2

	R29
	R29-1
	R29-2

	R30
	R30-1
	R30-2

	R31
	R31-1
	R31-2

	TP8
	TP8-1

	TP9
	TP9-1

	U6A
	U6-1
	U6-2
	U6-3
	U6-4
	U6-8

	U6B
	U6-5
	U6-6
	U6-7


	Nets
	+15
	Pins
	C14-2
	U6-8


	-15
	Pins
	C15-2
	U6-4


	GND
	Pins
	C14-1
	C15-1
	U6-5


	NetR26_1
	Pins
	R26-1
	R27-2
	U6-2


	NetR26_2
	Pins
	R26-2
	R28-1
	TP8-1
	U6-1


	NetR27_1
	Pins
	R27-1
	R30-1
	U6-3

	Ports
	NetR27_1


	NetR28_2
	Pins
	R28-2

	Ports
	NetR28_2


	NetR29_1
	Pins
	R29-1
	R30-2
	U6-6


	NetR29_2
	Pins
	R29-2
	R31-1
	TP9-1
	U6-7


	NetR31_2
	Pins
	R31-2

	Ports
	NetR31_2



	Ports
	IN
	OUTN
	OUTP


	HeaterDriverCircuit.SchDoc
	Components
	C16
	C16-1
	C16-2

	C17
	C17-1
	C17-2

	C18
	C18-1
	C18-2

	C19
	C19-1
	C19-2

	C20
	C20-1
	C20-2

	C21
	C21-1
	C21-2

	C22
	C22-1
	C22-2

	C23
	C23-1
	C23-2

	C24
	C24-1
	C24-2

	C25
	C25-1
	C25-2

	C26
	C26-1
	C26-2

	C27
	C27-1
	C27-2

	F1
	F1-1
	F1-2

	F2
	F2-1
	F2-2

	F3
	F3-1
	F3-2

	R32
	R32-1
	R32-2

	R33
	R33-1
	R33-2

	R34
	R34-1
	R34-2

	R35
	R35-1
	R35-3

	R36
	R36-1
	R36-2

	R37
	R37-1
	R37-2

	R38
	R38-1
	R38-2

	R39
	R39-1
	R39-2

	R40
	R40-1
	R40-2

	R41
	R41-1
	R41-2

	R42
	R42-1
	R42-2

	R43
	R43-1
	R43-2

	R44
	R44-1
	R44-2

	R45
	R45-1
	R45-2

	R46
	R46-1
	R46-2

	TP10
	TP10-1

	TP11
	TP11-1

	TP12
	TP12-1

	TP13
	TP13-1

	TP14
	TP14-1

	TP20
	TP20-1

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

	U8
	U8-1
	U8-2
	U8-3
	U8-4
	U8-5
	U8-6
	U8-7
	U8-8

	U9
	U9-1
	U9-2
	U9-3
	U9-4
	U9-5
	U9-6
	U9-7
	U9-8

	U10
	U10-1
	U10-2
	U10-3
	U10-4
	U10-5
	U10-6
	U10-7
	U10-8


	Nets
	+15
	Pins
	C16-2
	C20-1
	C21-1
	C26-1
	U7-7
	U8-7
	U9-7
	U10-7


	-15
	Pins
	C17-1
	C24-1
	C25-1
	C27-1
	U7-4
	U8-4
	U9-4
	U10-4


	GND
	Pins
	C16-1
	C17-2
	C20-2
	C21-2
	C22-1
	C23-1
	C24-2
	C25-2
	C26-2
	C27-2
	R33-2
	R37-1
	R43-1
	U7-5

	Ports
	GND


	NetC18_1
	Pins
	C18-1
	R38-1
	R40-2
	U9-2


	NetC18_2
	Pins
	C18-2
	R38-2
	TP13-1
	U8-3
	U9-6


	NetC19_1
	Pins
	C19-1
	R39-1
	R41-2
	U8-2


	NetC19_2
	Pins
	C19-2
	R39-2
	TP12-1
	U8-6

	Ports
	NetC19_2


	NetC22_2
	Pins
	C22-2
	R41-1


	NetC23_2
	Pins
	C23-2
	R40-1


	NetF1_1
	Pins
	F1-1


	NetF1_2
	Pins
	F1-2


	NetF2_1
	Pins
	F2-1


	NetF2_2
	Pins
	F2-2


	NetF3_1
	Pins
	F3-1
	R42-2
	TP11-1

	Ports
	NetF3_1


	NetF3_2
	Pins
	F3-2
	R35-1
	R36-1


	NetR32_1
	Pins
	R32-1
	U7-8


	NetR32_2
	Pins
	R32-2
	U7-1


	NetR33_1
	Pins
	R33-1
	R34-2
	U7-3


	NetR34_1
	Pins
	R34-1
	R35-3
	TP20-1

	Ports
	NetR34_1


	NetR36_2
	Pins
	R36-2
	R37-2
	U7-2


	NetR42_1
	Pins
	R42-1
	R43-2
	R45-2
	U9-3


	NetR44_1
	Pins
	R44-1
	U10-2


	NetR44_2
	Pins
	R44-2
	R46-1
	TP14-1
	U10-6


	NetR45_1
	Pins
	R45-1
	U10-3


	NetR46_2
	Pins
	R46-2

	Ports
	NetR46_2


	NetTP10_1
	Pins
	TP10-1
	U7-6

	Ports
	NetTP10_1


	NetU8_1
	Pins
	U8-1


	NetU8_5
	Pins
	U8-5


	NetU8_8
	Pins
	U8-8


	NetU9_1
	Pins
	U9-1


	NetU9_5
	Pins
	U9-5


	NetU9_8
	Pins
	U9-8


	NetU10_1
	Pins
	U10-1


	NetU10_5
	Pins
	U10-5


	NetU10_8
	Pins
	U10-8



	Ports
	GND
	HEATER
	I_MON(ADC)
	IN
	PANEL_+VMON
	V_MON(ADC)


	Voltage Regulator.SchDoc
	Components
	C28
	C28-1
	C28-2

	C29
	C29-1
	C29-2

	C30
	C30-1
	C30-2

	C31
	C31-1
	C31-2

	C32
	C32-1
	C32-2

	C33
	C33-1
	C33-2

	D7
	D7-1
	D7-2

	D8
	D8-1
	D8-2

	D9
	D9-1
	D9-2

	D10
	D10-1
	D10-2

	D11
	D11-1
	D11-2

	D12
	D12-1
	D12-2

	P13
	P13-1
	P13-2

	P14
	P14-1
	P14-2

	P15
	P16
	P_LED12
	P_LED13
	P_PIN11
	P_PIN14
	P_PIN17
	P_PIN18
	Part8
	Part9
	R47
	R47-1
	R47-2

	R48
	R48-1
	R48-2

	R49
	R49-1
	R49-2

	R50
	R50-1
	R50-2

	R53
	R53-1
	R53-2

	R54
	R54-1
	R54-2

	TP15
	TP15-1

	TP16
	TP16-1

	TP17
	TP17-1

	TP18
	TP18-1

	TP19
	TP19-1

	TP20
	TP20-1

	TP21
	TP21-1

	TP22
	TP22-1

	TP23
	TP23-1

	U11
	U11-1
	U11-2
	U11-3

	U12
	U12-1
	U12-2
	U12-3


	Nets
	+15
	Pins
	C28-1
	D7-2
	D8-1
	D9-1
	R47-2
	TP16-1
	U11-2


	+18
	Pins
	R53-2


	-15
	Pins
	C32-2
	D10-2
	D11-2
	D12-1
	R50-1
	TP19-1
	U12-3


	-18
	Pins
	R54-2


	GND
	Pins
	C28-2
	C29-1
	C30-2
	C31-1
	C32-1
	C33-2
	D9-2
	D11-1
	P13-2
	P14-1
	R48-1
	R49-2
	TP17-1
	TP20-1
	TP21-1
	TP22-1
	TP23-1

	Ports
	GND


	NetC29_2
	Pins
	C29-2
	D7-1
	TP15-1
	U11-3

	Ports
	NetC29_2


	NetC30_1
	Pins
	C30-1
	D8-2
	R47-1
	R48-2
	U11-1


	NetC31_2
	Pins
	C31-2
	D10-1
	R49-1
	R50-2
	U12-1


	NetC33_1
	Pins
	C33-1
	D12-2
	TP18-1
	U12-2

	Ports
	NetC33_1


	NetP13_1
	Pins
	P13-1
	R53-1


	NetP14_2
	Pins
	P14-2
	R54-1



	Ports
	GND
	IN_+18
	IN_-18


	Components
	D13
	D13-1
	D13-2
	D13-3
	D13-4

	J1
	J1-1
	J1-2
	J1-3
	J1-4
	J1-5
	J1-6
	J1-7
	J1-8
	J1-9
	J1-10
	J1-11

	J2
	J3
	J4
	J4-1
	J4-2
	J4-3
	J4-4
	J4-5
	J4-6
	J4-7
	J4-8
	J4-9
	J4-10
	J4-11

	P1
	P1-1
	P1-2
	P1-3

	P2
	P3
	P4
	P5
	P6
	P6-1
	P6-2
	P6-3

	P7
	P7-1
	P7-2

	P8
	P8-1
	P8-2
	P8-3
	P8-4

	P9
	P10
	P11
	P11-1
	P11-2
	P11-3

	P12
	P12-1
	P12-2

	P17
	P18
	P19
	P20
	P21
	P23
	Part1
	Part2
	Part3
	Part4
	Part5
	Part6
	Part10
	Part11
	Part12
	Part13
	Part14
	R51
	R51-1
	R51-2

	R52
	R52-1
	R52-2


	Nets
	+15
	Pins
	R51-2


	+18
	Pins
	P1-1


	-15
	Pins
	R52-1


	-18
	Pins
	P1-3


	GND
	Pins
	D13-2
	D13-3
	J1-10
	J1-11
	J4-10
	J4-11
	P1-2
	P6-2
	P7-2
	P8-2
	P8-3
	P11-2
	P12-2


	NetP8_4
	Pins
	P8-4

	Ports
	NetP8_4
	NetP8_4


	NetP8_1
	Pins
	P8-1

	Ports
	NetP8_1
	NetP8_1


	IN
	NetD13_1
	Pins
	D13-1
	R51-1


	NetD13_4
	Pins
	D13-4
	R52-2


	NetJ1_1
	Pins
	J1-1


	NetJ1_2
	Pins
	J1-2


	NetJ1_3
	Pins
	J1-3


	NetJ1_4
	Pins
	J1-4


	NetJ1_5
	Pins
	J1-5


	NetJ1_6
	Pins
	J1-6


	NetJ1_7
	Pins
	J1-7


	NetJ1_8
	Pins
	J1-8


	NetJ1_9
	Pins
	J1-9


	NetJ4_1
	Pins
	J4-1


	NetJ4_2
	Pins
	J4-2


	NetJ4_3
	Pins
	J4-3


	NetJ4_4
	Pins
	J4-4


	NetJ4_5
	Pins
	J4-5


	NetJ4_6
	Pins
	J4-6


	NetJ4_7
	Pins
	J4-7


	NetJ4_8
	Pins
	J4-8


	NetJ4_9
	Pins
	J4-9


	NetP6_1
	Pins
	P6-1


	NetP6_3
	Pins
	P6-3


	NetP7_1
	Pins
	P7-1


	NetP11_1
	Pins
	P11-1


	NetP11_3
	Pins
	P11-3


	NetP12_1
	Pins
	P12-1


	OUT
	OUTN
	OUTP
	RELAY_IN

	Ports
	+DRIVE
	+DRIVE
	-DRIVE
	-DRIVE



	PCB Prints
	HeaterContollerDriver_v2.PcbDoc
	Multilayer Composite Print
	Components
	C1_DR1
	C1_DR1-2
	C1_DR1-1

	C1_DR2
	C1_DR2-2
	C1_DR2-1

	C1_DR3
	C1_DR3-2
	C1_DR3-1

	C2_DR1
	C2_DR1-2
	C2_DR1-1

	C2_DR2
	C2_DR2-2
	C2_DR2-1

	C2_DR3
	C2_DR3-2
	C2_DR3-1

	C3_DR1
	C3_DR1-2
	C3_DR1-1

	C3_DR2
	C3_DR2-2
	C3_DR2-1

	C3_DR3
	C3_DR3-2
	C3_DR3-1

	C4
	C4-1
	C4-2

	C5
	C5-1
	C5-2

	C6
	C6-2
	C6-1

	C7
	C7-2
	C7-1

	C8
	C8-1
	C8-2

	C9
	C9-1
	C9-2

	C10
	C10-2
	C10-1

	C11
	C11-2
	C11-1

	C12
	C12-2
	C12-1

	C13
	C13-2
	C13-1

	C14_DifferentialDriver
	C14_DifferentialDriver-2
	C14_DifferentialDriver-1

	C14_HDNR_I_DifferentialDriver
	C14_HDNR_I_DifferentialDriver-2
	C14_HDNR_I_DifferentialDriver-1

	C14_HDNR_V_DifferentialDriver
	C14_HDNR_V_DifferentialDriver-2
	C14_HDNR_V_DifferentialDriver-1

	C14_HDPR_I_DifferentialDriver
	C14_HDPR_I_DifferentialDriver-2
	C14_HDPR_I_DifferentialDriver-1

	C14_HDPR_V_DifferentialDriver
	C14_HDPR_V_DifferentialDriver-2
	C14_HDPR_V_DifferentialDriver-1

	C15_DifferentialDriver
	C15_DifferentialDriver-2
	C15_DifferentialDriver-1

	C15_HDNR_I_DifferentialDriver
	C15_HDNR_I_DifferentialDriver-2
	C15_HDNR_I_DifferentialDriver-1

	C15_HDNR_V_DifferentialDriver
	C15_HDNR_V_DifferentialDriver-2
	C15_HDNR_V_DifferentialDriver-1

	C15_HDPR_I_DifferentialDriver
	C15_HDPR_I_DifferentialDriver-2
	C15_HDPR_I_DifferentialDriver-1

	C15_HDPR_V_DifferentialDriver
	C15_HDPR_V_DifferentialDriver-2
	C15_HDPR_V_DifferentialDriver-1

	C16_HDNRail
	C16_HDNRail-2
	C16_HDNRail-1

	C16_HDPRail
	C16_HDPRail-2
	C16_HDPRail-1

	C17_HDNRail
	C17_HDNRail-2
	C17_HDNRail-1

	C17_HDPRail
	C17_HDPRail-2
	C17_HDPRail-1

	C18_HDNRail
	C18_HDNRail-2
	C18_HDNRail-1

	C18_HDPRail
	C18_HDPRail-2
	C18_HDPRail-1

	C19_HDNRail
	C19_HDNRail-2
	C19_HDNRail-1

	C19_HDPRail
	C19_HDPRail-2
	C19_HDPRail-1

	C20_HDNRail
	C20_HDNRail-2
	C20_HDNRail-1

	C20_HDPRail
	C20_HDPRail-2
	C20_HDPRail-1

	C21_HDNRail
	C21_HDNRail-2
	C21_HDNRail-1

	C21_HDPRail
	C21_HDPRail-2
	C21_HDPRail-1

	C22_HDNRail
	C22_HDNRail-2
	C22_HDNRail-1

	C22_HDPRail
	C22_HDPRail-2
	C22_HDPRail-1

	C23_HDNRail
	C23_HDNRail-2
	C23_HDNRail-1

	C23_HDPRail
	C23_HDPRail-2
	C23_HDPRail-1

	C24_HDNRail
	C24_HDNRail-2
	C24_HDNRail-1

	C24_HDPRail
	C24_HDPRail-2
	C24_HDPRail-1

	C25_HDNRail
	C25_HDNRail-2
	C25_HDNRail-1

	C25_HDPRail
	C25_HDPRail-2
	C25_HDPRail-1

	C26_HDNRail
	C26_HDNRail-2
	C26_HDNRail-1

	C26_HDPRail
	C26_HDPRail-2
	C26_HDPRail-1

	C27_HDNRail
	C27_HDNRail-2
	C27_HDNRail-1

	C27_HDPRail
	C27_HDPRail-2
	C27_HDPRail-1

	C28
	C28-2
	C28-1

	C29
	C29-2
	C29-1

	C30
	C30-1
	C30-2

	C31
	C31-2
	C31-1

	C32
	C32-1
	C32-2

	C33
	C33-2
	C33-1

	D1_DR1
	D1_DR1-3
	D1_DR1-2
	D1_DR1-1

	D1_DR2
	D1_DR2-3
	D1_DR2-2
	D1_DR2-1

	D1_DR3
	D1_DR3-3
	D1_DR3-2
	D1_DR3-1

	D2_DR1
	D2_DR1-3
	D2_DR1-2
	D2_DR1-1

	D2_DR2
	D2_DR2-3
	D2_DR2-2
	D2_DR2-1

	D2_DR3
	D2_DR3-3
	D2_DR3-2
	D2_DR3-1

	D3_DR1
	D3_DR1-3
	D3_DR1-2
	D3_DR1-1

	D3_DR2
	D3_DR2-3
	D3_DR2-2
	D3_DR2-1

	D3_DR3
	D3_DR3-3
	D3_DR3-2
	D3_DR3-1

	D4_DR1
	D4_DR1-3
	D4_DR1-2
	D4_DR1-1

	D4_DR2
	D4_DR2-3
	D4_DR2-2
	D4_DR2-1

	D4_DR3
	D4_DR3-3
	D4_DR3-2
	D4_DR3-1

	D5
	D5-2
	D5-1

	D6
	D6-2
	D6-1

	D7
	D7-2
	D7-1

	D8
	D8-2
	D8-1

	D9
	D9-2
	D9-1

	D10
	D10-2
	D10-1

	D11
	D11-2
	D11-1

	D12
	D12-2
	D12-1

	D13
	D13-1
	D13-2
	D13-3
	D13-4

	F1_HDNRail
	F1_HDNRail-2
	F1_HDNRail-1

	F1_HDPRail
	F1_HDPRail-2
	F1_HDPRail-1

	F2_HDNRail
	F2_HDNRail-2
	F2_HDNRail-1

	F2_HDPRail
	F2_HDPRail-2
	F2_HDPRail-1

	F3_HDNRail
	F3_HDNRail-2
	F3_HDNRail-1

	F3_HDPRail
	F3_HDPRail-2
	F3_HDPRail-1

	H1
	H1-1
	H1-3
	H1-2

	J1
	J1-11
	J1-10
	J1-1
	J1-6
	J1-2
	J1-7
	J1-3
	J1-8
	J1-4
	J1-9
	J1-5

	J4
	J4-5
	J4-9
	J4-4
	J4-8
	J4-3
	J4-7
	J4-2
	J4-6
	J4-1
	J4-10
	J4-11

	P1
	P1-3
	P1-2
	P1-1

	P6
	P6-3
	P6-2
	P6-1

	P7
	P7-1
	P7-2
	P7-2
	P7-2

	P8
	P8-3
	P8-2
	P8-1
	P8-4

	P11
	P11-3
	P11-2
	P11-1

	P12
	P12-2
	P12-2
	P12-2
	P12-1

	P13
	P13-2
	P13-1

	P14
	P14-2
	P14-1

	R1_DR1
	R1_DR1-2
	R1_DR1-1

	R1_DR2
	R1_DR2-2
	R1_DR2-1

	R1_DR3
	R1_DR3-2
	R1_DR3-1

	R2_DR1
	R2_DR1-2
	R2_DR1-1

	R2_DR2
	R2_DR2-2
	R2_DR2-1

	R2_DR3
	R2_DR3-2
	R2_DR3-1

	R3_DR1
	R3_DR1-2
	R3_DR1-1

	R3_DR2
	R3_DR2-2
	R3_DR2-1

	R3_DR3
	R3_DR3-2
	R3_DR3-1

	R4_DR1
	R4_DR1-2
	R4_DR1-1

	R4_DR2
	R4_DR2-2
	R4_DR2-1

	R4_DR3
	R4_DR3-2
	R4_DR3-1

	R5_DR1
	R5_DR1-2
	R5_DR1-1

	R5_DR2
	R5_DR2-2
	R5_DR2-1

	R5_DR3
	R5_DR3-2
	R5_DR3-1

	R6_DR1
	R6_DR1-2
	R6_DR1-1

	R6_DR2
	R6_DR2-2
	R6_DR2-1

	R6_DR3
	R6_DR3-2
	R6_DR3-1

	R7_DR1
	R7_DR1-2
	R7_DR1-1

	R7_DR2
	R7_DR2-2
	R7_DR2-1

	R7_DR3
	R7_DR3-2
	R7_DR3-1

	R8_DR1
	R8_DR1-2
	R8_DR1-1

	R8_DR2
	R8_DR2-2
	R8_DR2-1

	R8_DR3
	R8_DR3-2
	R8_DR3-1

	R9_DR1
	R9_DR1-2
	R9_DR1-1

	R9_DR2
	R9_DR2-2
	R9_DR2-1

	R9_DR3
	R9_DR3-2
	R9_DR3-1

	R10_DR1
	R10_DR1-2
	R10_DR1-1

	R10_DR2
	R10_DR2-2
	R10_DR2-1

	R10_DR3
	R10_DR3-2
	R10_DR3-1

	R11_DR1
	R11_DR1-2
	R11_DR1-1

	R11_DR2
	R11_DR2-2
	R11_DR2-1

	R11_DR3
	R11_DR3-2
	R11_DR3-1

	R12
	R12-2
	R12-1

	R13
	R13-1
	R13-4
	R13-3
	R13-2
	R13-6
	R13-7
	R13-8
	R13-5

	R14
	R14-2
	R14-1

	R15
	R15-2
	R15-1

	R16
	R16-2
	R16-1

	R17
	R17-1
	R17-2

	R18
	R18-1
	R18-2

	R19
	R19-2
	R19-1

	R20
	R20-2
	R20-1

	R21
	R21-2
	R21-1

	R22
	R22-2
	R22-1

	R23
	R23-2
	R23-1

	R24
	R24-1
	R24-2

	R25
	R25-2
	R25-1

	R26_DifferentialDriver
	R26_DifferentialDriver-2
	R26_DifferentialDriver-1

	R26_HDNR_I_DifferentialDriver
	R26_HDNR_I_DifferentialDriver-2
	R26_HDNR_I_DifferentialDriver-1

	R26_HDNR_V_DifferentialDriver
	R26_HDNR_V_DifferentialDriver-2
	R26_HDNR_V_DifferentialDriver-1

	R26_HDPR_I_DifferentialDriver
	R26_HDPR_I_DifferentialDriver-2
	R26_HDPR_I_DifferentialDriver-1

	R26_HDPR_V_DifferentialDriver
	R26_HDPR_V_DifferentialDriver-2
	R26_HDPR_V_DifferentialDriver-1

	R27_DifferentialDriver
	R27_DifferentialDriver-2
	R27_DifferentialDriver-1

	R27_HDNR_I_DifferentialDriver
	R27_HDNR_I_DifferentialDriver-2
	R27_HDNR_I_DifferentialDriver-1

	R27_HDNR_V_DifferentialDriver
	R27_HDNR_V_DifferentialDriver-2
	R27_HDNR_V_DifferentialDriver-1

	R27_HDPR_I_DifferentialDriver
	R27_HDPR_I_DifferentialDriver-2
	R27_HDPR_I_DifferentialDriver-1

	R27_HDPR_V_DifferentialDriver
	R27_HDPR_V_DifferentialDriver-2
	R27_HDPR_V_DifferentialDriver-1

	R28_DifferentialDriver
	R28_DifferentialDriver-2
	R28_DifferentialDriver-1

	R28_HDNR_I_DifferentialDriver
	R28_HDNR_I_DifferentialDriver-2
	R28_HDNR_I_DifferentialDriver-1

	R28_HDNR_V_DifferentialDriver
	R28_HDNR_V_DifferentialDriver-2
	R28_HDNR_V_DifferentialDriver-1

	R28_HDPR_I_DifferentialDriver
	R28_HDPR_I_DifferentialDriver-2
	R28_HDPR_I_DifferentialDriver-1

	R28_HDPR_V_DifferentialDriver
	R28_HDPR_V_DifferentialDriver-2
	R28_HDPR_V_DifferentialDriver-1

	R29_DifferentialDriver
	R29_DifferentialDriver-2
	R29_DifferentialDriver-1

	R29_HDNR_I_DifferentialDriver
	R29_HDNR_I_DifferentialDriver-2
	R29_HDNR_I_DifferentialDriver-1

	R29_HDNR_V_DifferentialDriver
	R29_HDNR_V_DifferentialDriver-2
	R29_HDNR_V_DifferentialDriver-1

	R29_HDPR_I_DifferentialDriver
	R29_HDPR_I_DifferentialDriver-2
	R29_HDPR_I_DifferentialDriver-1

	R29_HDPR_V_DifferentialDriver
	R29_HDPR_V_DifferentialDriver-2
	R29_HDPR_V_DifferentialDriver-1

	R30_DifferentialDriver
	R30_DifferentialDriver-2
	R30_DifferentialDriver-1

	R30_HDNR_I_DifferentialDriver
	R30_HDNR_I_DifferentialDriver-2
	R30_HDNR_I_DifferentialDriver-1

	R30_HDNR_V_DifferentialDriver
	R30_HDNR_V_DifferentialDriver-2
	R30_HDNR_V_DifferentialDriver-1

	R30_HDPR_I_DifferentialDriver
	R30_HDPR_I_DifferentialDriver-2
	R30_HDPR_I_DifferentialDriver-1

	R30_HDPR_V_DifferentialDriver
	R30_HDPR_V_DifferentialDriver-2
	R30_HDPR_V_DifferentialDriver-1

	R31_DifferentialDriver
	R31_DifferentialDriver-2
	R31_DifferentialDriver-1

	R31_HDNR_I_DifferentialDriver
	R31_HDNR_I_DifferentialDriver-2
	R31_HDNR_I_DifferentialDriver-1

	R31_HDNR_V_DifferentialDriver
	R31_HDNR_V_DifferentialDriver-2
	R31_HDNR_V_DifferentialDriver-1

	R31_HDPR_I_DifferentialDriver
	R31_HDPR_I_DifferentialDriver-2
	R31_HDPR_I_DifferentialDriver-1

	R31_HDPR_V_DifferentialDriver
	R31_HDPR_V_DifferentialDriver-2
	R31_HDPR_V_DifferentialDriver-1

	R32_HDNRail
	R32_HDNRail-1
	R32_HDNRail-2

	R32_HDPRail
	R32_HDPRail-2
	R32_HDPRail-1

	R33_HDNRail
	R33_HDNRail-1
	R33_HDNRail-2

	R33_HDPRail
	R33_HDPRail-2
	R33_HDPRail-1

	R34_HDNRail
	R34_HDNRail-1
	R34_HDNRail-2

	R34_HDPRail
	R34_HDPRail-2
	R34_HDPRail-1

	R35_HDNRail
	R35_HDNRail-3
	R35_HDNRail-1
	R35_HDNRail-

	R35_HDPRail
	R35_HDPRail-3
	R35_HDPRail-1
	R35_HDPRail-

	R36_HDNRail
	R36_HDNRail-1
	R36_HDNRail-2

	R36_HDPRail
	R36_HDPRail-2
	R36_HDPRail-1

	R37_HDNRail
	R37_HDNRail-1
	R37_HDNRail-2

	R37_HDPRail
	R37_HDPRail-2
	R37_HDPRail-1

	R38_HDNRail
	R38_HDNRail-1
	R38_HDNRail-2

	R38_HDPRail
	R38_HDPRail-2
	R38_HDPRail-1

	R39_HDNRail
	R39_HDNRail-1
	R39_HDNRail-2

	R39_HDPRail
	R39_HDPRail-2
	R39_HDPRail-1

	R40_HDNRail
	R40_HDNRail-1
	R40_HDNRail-2

	R40_HDPRail
	R40_HDPRail-2
	R40_HDPRail-1

	R41_HDNRail
	R41_HDNRail-1
	R41_HDNRail-2

	R41_HDPRail
	R41_HDPRail-2
	R41_HDPRail-1

	R42_HDNRail
	R42_HDNRail-1
	R42_HDNRail-2

	R42_HDPRail
	R42_HDPRail-2
	R42_HDPRail-1

	R43_HDNRail
	R43_HDNRail-1
	R43_HDNRail-2

	R43_HDPRail
	R43_HDPRail-2
	R43_HDPRail-1

	R44_HDNRail
	R44_HDNRail-2
	R44_HDNRail-1

	R44_HDPRail
	R44_HDPRail-2
	R44_HDPRail-1

	R45_HDNRail
	R45_HDNRail-2
	R45_HDNRail-1

	R45_HDPRail
	R45_HDPRail-2
	R45_HDPRail-1

	R46_HDNRail
	R46_HDNRail-2
	R46_HDNRail-1

	R46_HDPRail
	R46_HDPRail-2
	R46_HDPRail-1

	R47
	R47-1
	R47-2

	R48
	R48-2
	R48-1

	R49
	R49-1
	R49-2

	R50
	R50-2
	R50-1

	R51
	R51-1
	R51-2

	R52
	R52-2
	R52-1

	R53
	R53-1
	R53-2

	R54
	R54-2
	R54-1

	TP1_DR1
	TP1_DR1-1

	TP1_DR2
	TP1_DR2-1

	TP1_DR3
	TP1_DR3-1

	TP2
	TP2-1

	TP3
	TP3-1

	TP4
	TP4-1

	TP5
	TP5-1

	TP6
	TP6-1

	TP7
	TP7-1

	TP8_DifferentialDriver
	TP8_DifferentialDriver-1

	TP8_HDNR_I_DifferentialDriver
	TP8_HDNR_I_DifferentialDriver-1

	TP8_HDNR_V_DifferentialDriver
	TP8_HDNR_V_DifferentialDriver-1

	TP8_HDPR_I_DifferentialDriver
	TP8_HDPR_I_DifferentialDriver-1

	TP8_HDPR_V_DifferentialDriver
	TP8_HDPR_V_DifferentialDriver-1

	TP9_DifferentialDriver
	TP9_DifferentialDriver-1

	TP9_HDNR_I_DifferentialDriver
	TP9_HDNR_I_DifferentialDriver-1

	TP9_HDNR_V_DifferentialDriver
	TP9_HDNR_V_DifferentialDriver-1

	TP9_HDPR_I_DifferentialDriver
	TP9_HDPR_I_DifferentialDriver-1

	TP9_HDPR_V_DifferentialDriver
	TP9_HDPR_V_DifferentialDriver-1

	TP10_HDNRail
	TP10_HDNRail-1

	TP10_HDPRail
	TP10_HDPRail-1

	TP11_HDNRail
	TP11_HDNRail-1

	TP11_HDPRail
	TP11_HDPRail-1

	TP12_HDNRail
	TP12_HDNRail-1

	TP12_HDPRail
	TP12_HDPRail-1

	TP13_HDNRail
	TP13_HDNRail-1

	TP13_HDPRail
	TP13_HDPRail-1

	TP14_HDNRail
	TP14_HDNRail-1

	TP14_HDPRail
	TP14_HDPRail-1

	TP15
	TP15-1

	TP16
	TP16-1

	TP17
	TP17-1

	TP18
	TP18-1

	TP19
	TP19-1

	TP20
	TP20-1

	TP20_HDNRail
	TP20_HDNRail-1

	TP20_HDPRail
	TP20_HDPRail-1

	TP21
	TP21-1

	TP22
	TP22-1

	TP23
	TP23-1

	U1_DR1
	U1_DR1-9
	U1_DR1-10
	U1_DR1-11
	U1_DR1-12
	U1_DR1-13
	U1_DR1-14
	U1_DR1-15
	U1_DR1-16
	U1_DR1-8
	U1_DR1-7
	U1_DR1-6
	U1_DR1-5
	U1_DR1-4
	U1_DR1-3
	U1_DR1-2
	U1_DR1-1

	U1_DR2
	U1_DR2-9
	U1_DR2-10
	U1_DR2-11
	U1_DR2-12
	U1_DR2-13
	U1_DR2-14
	U1_DR2-15
	U1_DR2-16
	U1_DR2-8
	U1_DR2-7
	U1_DR2-6
	U1_DR2-5
	U1_DR2-4
	U1_DR2-3
	U1_DR2-2
	U1_DR2-1

	U1_DR3
	U1_DR3-9
	U1_DR3-10
	U1_DR3-11
	U1_DR3-12
	U1_DR3-13
	U1_DR3-14
	U1_DR3-15
	U1_DR3-16
	U1_DR3-8
	U1_DR3-7
	U1_DR3-6
	U1_DR3-5
	U1_DR3-4
	U1_DR3-3
	U1_DR3-2
	U1_DR3-1

	U2
	U2-1
	U2-2
	U2-3

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

	U4
	U4-1
	U4-2
	U4-3
	U4-4
	U4-8
	U4-7
	U4-6
	U4-5

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

	U6_DifferentialDriver
	U6_DifferentialDriver-1
	U6_DifferentialDriver-2
	U6_DifferentialDriver-3
	U6_DifferentialDriver-4
	U6_DifferentialDriver-8
	U6_DifferentialDriver-7
	U6_DifferentialDriver-6
	U6_DifferentialDriver-5

	U6_HDNR_I_DifferentialDriver
	U6_HDNR_I_DifferentialDriver-1
	U6_HDNR_I_DifferentialDriver-2
	U6_HDNR_I_DifferentialDriver-3
	U6_HDNR_I_DifferentialDriver-4
	U6_HDNR_I_DifferentialDriver-8
	U6_HDNR_I_DifferentialDriver-7
	U6_HDNR_I_DifferentialDriver-6
	U6_HDNR_I_DifferentialDriver-5

	U6_HDNR_V_DifferentialDriver
	U6_HDNR_V_DifferentialDriver-1
	U6_HDNR_V_DifferentialDriver-2
	U6_HDNR_V_DifferentialDriver-3
	U6_HDNR_V_DifferentialDriver-4
	U6_HDNR_V_DifferentialDriver-8
	U6_HDNR_V_DifferentialDriver-7
	U6_HDNR_V_DifferentialDriver-6
	U6_HDNR_V_DifferentialDriver-5

	U6_HDPR_I_DifferentialDriver
	U6_HDPR_I_DifferentialDriver-1
	U6_HDPR_I_DifferentialDriver-2
	U6_HDPR_I_DifferentialDriver-3
	U6_HDPR_I_DifferentialDriver-4
	U6_HDPR_I_DifferentialDriver-8
	U6_HDPR_I_DifferentialDriver-7
	U6_HDPR_I_DifferentialDriver-6
	U6_HDPR_I_DifferentialDriver-5

	U6_HDPR_V_DifferentialDriver
	U6_HDPR_V_DifferentialDriver-1
	U6_HDPR_V_DifferentialDriver-2
	U6_HDPR_V_DifferentialDriver-3
	U6_HDPR_V_DifferentialDriver-4
	U6_HDPR_V_DifferentialDriver-8
	U6_HDPR_V_DifferentialDriver-7
	U6_HDPR_V_DifferentialDriver-6
	U6_HDPR_V_DifferentialDriver-5

	U7_HDNRail
	U7_HDNRail-1
	U7_HDNRail-2
	U7_HDNRail-3
	U7_HDNRail-4
	U7_HDNRail-8
	U7_HDNRail-7
	U7_HDNRail-6
	U7_HDNRail-5

	U7_HDPRail
	U7_HDPRail-1
	U7_HDPRail-2
	U7_HDPRail-3
	U7_HDPRail-4
	U7_HDPRail-8
	U7_HDPRail-7
	U7_HDPRail-6
	U7_HDPRail-5

	U8_HDNRail
	U8_HDNRail-1
	U8_HDNRail-2
	U8_HDNRail-3
	U8_HDNRail-4
	U8_HDNRail-8
	U8_HDNRail-7
	U8_HDNRail-6
	U8_HDNRail-5

	U8_HDPRail
	U8_HDPRail-5
	U8_HDPRail-6
	U8_HDPRail-7
	U8_HDPRail-8
	U8_HDPRail-4
	U8_HDPRail-3
	U8_HDPRail-2
	U8_HDPRail-1

	U9_HDNRail
	U9_HDNRail-1
	U9_HDNRail-2
	U9_HDNRail-3
	U9_HDNRail-4
	U9_HDNRail-8
	U9_HDNRail-7
	U9_HDNRail-6
	U9_HDNRail-5

	U9_HDPRail
	U9_HDPRail-1
	U9_HDPRail-2
	U9_HDPRail-3
	U9_HDPRail-4
	U9_HDPRail-8
	U9_HDPRail-7
	U9_HDPRail-6
	U9_HDPRail-5

	U10_HDNRail
	U10_HDNRail-1
	U10_HDNRail-2
	U10_HDNRail-3
	U10_HDNRail-4
	U10_HDNRail-8
	U10_HDNRail-7
	U10_HDNRail-6
	U10_HDNRail-5

	U10_HDPRail
	U10_HDPRail-1
	U10_HDPRail-2
	U10_HDPRail-3
	U10_HDPRail-4
	U10_HDPRail-8
	U10_HDPRail-7
	U10_HDPRail-6
	U10_HDPRail-5

	U11
	U11-4
	U11-3
	U11-2
	U11-1
	U11-5

	U12
	U12-5
	U12-1
	U12-2
	U12-3
	U12-4


	Nets
	+15
	C2_DR1-1
	C2_DR2-1
	C2_DR3-1
	C6-1
	C7-1
	C12-1
	C14_DifferentialDriver-2
	C14_HDNR_I_DifferentialDriver-2
	C14_HDNR_V_DifferentialDriver-2
	C14_HDPR_I_DifferentialDriver-2
	C14_HDPR_V_DifferentialDriver-2
	C16_HDNRail-2
	C16_HDPRail-2
	C20_HDNRail-1
	C20_HDPRail-1
	C21_HDNRail-1
	C21_HDPRail-1
	C26_HDNRail-1
	C26_HDPRail-1
	C28-1
	D1_DR1-2
	D1_DR2-2
	D1_DR3-2
	D4_DR1-2
	D4_DR2-2
	D4_DR3-2
	D7-2
	D8-1
	D9-1
	R47-2
	R51-2
	TP16-1
	U1_DR1-4
	U1_DR2-4
	U1_DR3-4
	U3-7
	U4-7
	U5-7
	U6_DifferentialDriver-8
	U6_HDNR_I_DifferentialDriver-8
	U6_HDNR_V_DifferentialDriver-8
	U6_HDPR_I_DifferentialDriver-8
	U6_HDPR_V_DifferentialDriver-8
	U7_HDNRail-7
	U7_HDPRail-7
	U8_HDNRail-7
	U8_HDPRail-7
	U9_HDNRail-7
	U9_HDPRail-7
	U10_HDNRail-7
	U10_HDPRail-7
	U11-2

	+18
	C29-2
	D7-1
	P1-1
	R12-2
	R18-1
	R53-2
	TP15-1
	U11-3

	-15
	C3_DR1-1
	C3_DR2-1
	C3_DR3-1
	C10-1
	C11-1
	C13-1
	C15_DifferentialDriver-2
	C15_HDNR_I_DifferentialDriver-2
	C15_HDNR_V_DifferentialDriver-2
	C15_HDPR_I_DifferentialDriver-2
	C15_HDPR_V_DifferentialDriver-2
	C17_HDNRail-1
	C17_HDPRail-1
	C24_HDNRail-1
	C24_HDPRail-1
	C25_HDNRail-1
	C25_HDPRail-1
	C27_HDNRail-1
	C27_HDPRail-1
	C32-2
	D1_DR1-1
	D1_DR2-1
	D1_DR3-1
	D4_DR1-1
	D4_DR2-1
	D4_DR3-1
	D10-2
	D11-2
	D12-1
	R50-1
	R52-1
	TP19-1
	U1_DR1-13
	U1_DR2-13
	U1_DR3-13
	U3-4
	U4-4
	U5-4
	U6_DifferentialDriver-4
	U6_HDNR_I_DifferentialDriver-4
	U6_HDNR_V_DifferentialDriver-4
	U6_HDPR_I_DifferentialDriver-4
	U6_HDPR_V_DifferentialDriver-4
	U7_HDNRail-4
	U7_HDPRail-4
	U8_HDNRail-4
	U8_HDPRail-4
	U9_HDNRail-4
	U9_HDPRail-4
	U10_HDNRail-4
	U10_HDPRail-4
	U12-3

	-18
	C33-1
	D12-2
	P1-3
	R54-2
	TP18-1
	U12-2

	GND
	C2_DR1-2
	C2_DR2-2
	C2_DR3-2
	C3_DR1-2
	C3_DR2-2
	C3_DR3-2
	C6-2
	C7-2
	C8-1
	C9-1
	C10-2
	C11-2
	C12-2
	C13-2
	C14_DifferentialDriver-1
	C14_HDNR_I_DifferentialDriver-1
	C14_HDNR_V_DifferentialDriver-1
	C14_HDPR_I_DifferentialDriver-1
	C14_HDPR_V_DifferentialDriver-1
	C15_DifferentialDriver-1
	C15_HDNR_I_DifferentialDriver-1
	C15_HDNR_V_DifferentialDriver-1
	C15_HDPR_I_DifferentialDriver-1
	C15_HDPR_V_DifferentialDriver-1
	C16_HDNRail-1
	C16_HDPRail-1
	C17_HDNRail-2
	C17_HDPRail-2
	C20_HDNRail-2
	C20_HDPRail-2
	C21_HDNRail-2
	C21_HDPRail-2
	C22_HDNRail-1
	C22_HDPRail-1
	C23_HDNRail-1
	C23_HDPRail-1
	C24_HDNRail-2
	C24_HDPRail-2
	C25_HDNRail-2
	C25_HDPRail-2
	C26_HDNRail-2
	C26_HDPRail-2
	C27_HDNRail-2
	C27_HDPRail-2
	C28-2
	C29-1
	C30-2
	C31-1
	C32-1
	C33-2
	D9-2
	D11-1
	D13-2
	D13-3
	J1-10
	J1-11
	J4-10
	J4-11
	P1-2
	P6-2
	P7-2
	P8-2
	P8-3
	P11-2
	P12-2
	P13-2
	P14-1
	R2_DR1-1
	R2_DR2-1
	R2_DR3-1
	R3_DR1-2
	R3_DR2-2
	R3_DR3-2
	R10_DR1-2
	R10_DR2-2
	R10_DR3-2
	R14-1
	R15-2
	R33_HDNRail-2
	R33_HDPRail-2
	R37_HDNRail-1
	R37_HDPRail-1
	R43_HDNRail-1
	R43_HDPRail-1
	R48-1
	R49-2
	TP17-1
	TP20-1
	TP21-1
	TP22-1
	TP23-1
	U1_DR1-14
	U1_DR2-14
	U1_DR3-14
	U2-2
	U5-3
	U6_DifferentialDriver-5
	U6_HDNR_I_DifferentialDriver-5
	U6_HDNR_V_DifferentialDriver-5
	U6_HDPR_I_DifferentialDriver-5
	U6_HDPR_V_DifferentialDriver-5
	U7_HDNRail-5
	U7_HDPRail-5

	NetC1_DR1_1
	C1_DR1-1
	D3_DR1-3
	D4_DR1-3
	R7_DR1-1
	U1_DR1-3

	NetC1_DR1_2
	C1_DR1-2
	D1_DR1-3
	D2_DR1-1
	D2_DR1-2
	R4_DR1-1
	U1_DR1-5

	NetC1_DR2_1
	C1_DR2-1
	D3_DR2-3
	D4_DR2-3
	R7_DR2-1
	U1_DR2-3

	NetC1_DR2_2
	C1_DR2-2
	D1_DR2-3
	D2_DR2-1
	D2_DR2-2
	R4_DR2-1
	U1_DR2-5

	NetC1_DR3_1
	C1_DR3-1
	D3_DR3-3
	D4_DR3-3
	R7_DR3-1
	U1_DR3-3

	NetC1_DR3_2
	C1_DR3-2
	D1_DR3-3
	D2_DR3-1
	D2_DR3-2
	R4_DR3-1
	U1_DR3-5

	NetC4_1
	C4-1
	R21-2
	TP5-1
	U3-2
	U3-6

	NetC4_2
	C4-2
	R19-1
	R20-2

	NetC5_1
	C5-1
	R25-1
	TP6-1
	U4-2
	U4-6

	NetC5_2
	C5-2
	R21-1
	R22-2

	NetC8_2
	C8-2
	R20-1
	U3-3

	NetC9_2
	C9-2
	R22-1
	U4-3

	NetC18_HDNRail_1
	C18_HDNRail-1
	R38_HDNRail-1
	R40_HDNRail-2
	U9_HDNRail-2

	NetC18_HDNRail_2
	C18_HDNRail-2
	R38_HDNRail-2
	TP13_HDNRail-1
	U8_HDNRail-3
	U9_HDNRail-6

	NetC18_HDPRail_1
	C18_HDPRail-1
	R38_HDPRail-1
	R40_HDPRail-2
	U9_HDPRail-2

	NetC18_HDPRail_2
	C18_HDPRail-2
	R38_HDPRail-2
	TP13_HDPRail-1
	U8_HDPRail-3
	U9_HDPRail-6

	NetC19_HDNRail_1
	C19_HDNRail-1
	R39_HDNRail-1
	R41_HDNRail-2
	U8_HDNRail-2

	NetC19_HDNRail_2
	C19_HDNRail-2
	R27_HDNR_V_DifferentialDriver-1
	R30_HDNR_V_DifferentialDriver-1
	R39_HDNRail-2
	TP12_HDNRail-1
	U6_HDNR_V_DifferentialDriver-3
	U8_HDNRail-6

	NetC19_HDPRail_1
	C19_HDPRail-1
	R39_HDPRail-1
	R41_HDPRail-2
	U8_HDPRail-2

	NetC19_HDPRail_2
	C19_HDPRail-2
	R27_HDPR_I_DifferentialDriver-1
	R30_HDPR_I_DifferentialDriver-1
	R39_HDPRail-2
	TP12_HDPRail-1
	U6_HDPR_I_DifferentialDriver-3
	U8_HDPRail-6

	NetC22_HDNRail_2
	C22_HDNRail-2
	R41_HDNRail-1

	NetC22_HDPRail_2
	C22_HDPRail-2
	R41_HDPRail-1

	NetC23_HDNRail_2
	C23_HDNRail-2
	R40_HDNRail-1

	NetC23_HDPRail_2
	C23_HDPRail-2
	R40_HDPRail-1

	NetC30_1
	C30-1
	D8-2
	R47-1
	R48-2
	U11-1

	NetC31_2
	C31-2
	D10-1
	R49-1
	R50-2
	U12-1

	NetD2_DR1_3
	D2_DR1-3
	R5_DR1-2
	R6_DR1-2
	U1_DR1-6

	NetD2_DR2_3
	D2_DR2-3
	R5_DR2-2
	R6_DR2-2
	U1_DR2-6

	NetD2_DR3_3
	D2_DR3-3
	R5_DR3-2
	R6_DR3-2
	U1_DR3-6

	NetD3_DR1_1
	D3_DR1-1
	D3_DR1-2
	R6_DR1-1
	R8_DR1-2
	U1_DR1-2

	NetD3_DR2_1
	D3_DR2-1
	D3_DR2-2
	R6_DR2-1
	R8_DR2-2
	U1_DR2-2

	NetD3_DR3_1
	D3_DR3-1
	D3_DR3-2
	R6_DR3-1
	R8_DR3-2
	U1_DR3-2

	NetD5_1
	D5-1
	R12-1
	R13-1

	NetD5_2
	D5-2
	R13-8
	TP4-1
	U2-3

	NetD6_1
	D6-1
	R17-1

	NetD6_2
	D6-2
	H1-2

	NetD13_1
	D13-1
	R51-1

	NetD13_4
	D13-4
	R52-2

	NetF3_HDNRail_1
	F3_HDNRail-1
	P8-4
	R42_HDNRail-2
	TP11_HDNRail-1

	NetF3_HDNRail_2
	F3_HDNRail-2
	R35_HDNRail-1
	R36_HDNRail-1

	NetF3_HDPRail_1
	F3_HDPRail-1
	P8-1
	R42_HDPRail-2
	TP11_HDPRail-1

	NetF3_HDPRail_2
	F3_HDPRail-2
	R35_HDPRail-1
	R36_HDPRail-1

	NetH1_1
	H1-1
	R9_DR2-1
	TP1_DR2-1
	U1_DR2-10

	NetH1_3
	H1-3
	R18-2

	NetJ1_1
	J1-1
	R2_DR1-2
	R4_DR1-2

	NetJ1_2
	J1-2
	R2_DR2-2
	R4_DR2-2

	NetJ1_3
	J1-3
	R2_DR3-2
	R4_DR3-2

	NetJ1_6
	J1-6
	R7_DR1-2
	R10_DR1-1

	NetJ1_7
	J1-7
	R7_DR2-2
	R10_DR2-1

	NetJ1_8
	J1-8
	R7_DR3-2
	R10_DR3-1

	NetJ4_1
	J4-1
	R28_HDPR_I_DifferentialDriver-2

	NetJ4_2
	J4-2
	R28_HDPR_V_DifferentialDriver-2

	NetJ4_3
	J4-3
	R28_HDNR_V_DifferentialDriver-2

	NetJ4_4
	J4-4
	R28_HDNR_I_DifferentialDriver-2

	NetJ4_6
	J4-6
	R31_HDPR_I_DifferentialDriver-2

	NetJ4_7
	J4-7
	R31_HDPR_V_DifferentialDriver-2

	NetJ4_8
	J4-8
	R31_HDNR_V_DifferentialDriver-2

	NetJ4_9
	J4-9
	R31_HDNR_I_DifferentialDriver-2

	NetP7_1
	P7-1
	R46_HDPRail-2

	NetP11_1
	P11-1
	R34_HDPRail-1
	R35_HDPRail-3
	TP20_HDPRail-1

	NetP11_3
	P11-3
	R34_HDNRail-1
	R35_HDNRail-3
	TP20_HDNRail-1

	NetP12_1
	P12-1
	R46_HDNRail-2

	NetP13_1
	P13-1
	R53-1

	NetP14_2
	P14-2
	R54-1

	NetR1_DR1_1
	R1_DR1-1
	R3_DR1-1
	U1_DR1-12

	NetR1_DR1_2
	R1_DR1-2
	R5_DR1-1
	U1_DR1-7

	NetR1_DR2_1
	R1_DR2-1
	R3_DR2-1
	U1_DR2-12

	NetR1_DR2_2
	R1_DR2-2
	R5_DR2-1
	U1_DR2-7

	NetR1_DR3_1
	R1_DR3-1
	R3_DR3-1
	U1_DR3-12

	NetR1_DR3_2
	R1_DR3-2
	R5_DR3-1
	U1_DR3-7

	NetR8_DR1_1
	R8_DR1-1
	R11_DR1-2
	U1_DR1-1

	NetR8_DR2_1
	R8_DR2-1
	R11_DR2-2
	U1_DR2-1

	NetR8_DR3_1
	R8_DR3-1
	R11_DR3-2
	U1_DR3-1

	NetR9_DR1_1
	R9_DR1-1
	R13-4
	R13-5
	TP1_DR1-1
	TP2-1
	U1_DR1-10

	NetR9_DR1_2
	R9_DR1-2
	R11_DR1-1
	U1_DR1-11

	NetR9_DR2_2
	R9_DR2-2
	R11_DR2-1
	U1_DR2-11

	NetR9_DR3_1
	R9_DR3-1
	R19-2
	TP1_DR3-1
	U1_DR3-10

	NetR9_DR3_2
	R9_DR3-2
	R11_DR3-1
	U1_DR3-11

	NetR13_2
	R13-2
	R15-1

	NetR13_3
	R13-3
	R13-6
	R16-2
	TP3-1

	NetR13_7
	R13-7
	R14-2

	NetR16_1
	R16-1
	R24-1

	NetR17_2
	R17-2
	U2-1

	NetR23_1
	R23-1
	R24-2
	R25-2
	U5-2

	NetR23_2
	R23-2
	R27_DifferentialDriver-1
	R30_DifferentialDriver-1
	TP7-1
	U5-6
	U6_DifferentialDriver-3

	NetR26_DifferentialDriver_1
	R26_DifferentialDriver-1
	R27_DifferentialDriver-2
	U6_DifferentialDriver-2

	NetR26_DifferentialDriver_2
	R26_DifferentialDriver-2
	R28_DifferentialDriver-1
	TP8_DifferentialDriver-1
	U6_DifferentialDriver-1

	NetR26_HDNR_I_DifferentialDriver_1
	R26_HDNR_I_DifferentialDriver-1
	R27_HDNR_I_DifferentialDriver-2
	U6_HDNR_I_DifferentialDriver-2

	NetR26_HDNR_I_DifferentialDriver_2
	R26_HDNR_I_DifferentialDriver-2
	R28_HDNR_I_DifferentialDriver-1
	TP8_HDNR_I_DifferentialDriver-1
	U6_HDNR_I_DifferentialDriver-1

	NetR26_HDNR_V_DifferentialDriver_1
	R26_HDNR_V_DifferentialDriver-1
	R27_HDNR_V_DifferentialDriver-2
	U6_HDNR_V_DifferentialDriver-2

	NetR26_HDNR_V_DifferentialDriver_2
	R26_HDNR_V_DifferentialDriver-2
	R28_HDNR_V_DifferentialDriver-1
	TP8_HDNR_V_DifferentialDriver-1
	U6_HDNR_V_DifferentialDriver-1

	NetR26_HDPR_I_DifferentialDriver_1
	R26_HDPR_I_DifferentialDriver-1
	R27_HDPR_I_DifferentialDriver-2
	U6_HDPR_I_DifferentialDriver-2

	NetR26_HDPR_I_DifferentialDriver_2
	R26_HDPR_I_DifferentialDriver-2
	R28_HDPR_I_DifferentialDriver-1
	TP8_HDPR_I_DifferentialDriver-1
	U6_HDPR_I_DifferentialDriver-1

	NetR26_HDPR_V_DifferentialDriver_1
	R26_HDPR_V_DifferentialDriver-1
	R27_HDPR_V_DifferentialDriver-2
	U6_HDPR_V_DifferentialDriver-2

	NetR26_HDPR_V_DifferentialDriver_2
	R26_HDPR_V_DifferentialDriver-2
	R28_HDPR_V_DifferentialDriver-1
	TP8_HDPR_V_DifferentialDriver-1
	U6_HDPR_V_DifferentialDriver-1

	NetR27_HDNR_I_DifferentialDriver_1
	R27_HDNR_I_DifferentialDriver-1
	R30_HDNR_I_DifferentialDriver-1
	TP10_HDNRail-1
	U6_HDNR_I_DifferentialDriver-3
	U7_HDNRail-6

	NetR27_HDPR_V_DifferentialDriver_1
	R27_HDPR_V_DifferentialDriver-1
	R30_HDPR_V_DifferentialDriver-1
	TP10_HDPRail-1
	U6_HDPR_V_DifferentialDriver-3
	U7_HDPRail-6

	NetR28_DifferentialDriver_2
	R28_DifferentialDriver-2

	NetR29_DifferentialDriver_1
	R29_DifferentialDriver-1
	R30_DifferentialDriver-2
	U6_DifferentialDriver-6

	NetR29_DifferentialDriver_2
	R29_DifferentialDriver-2
	R31_DifferentialDriver-1
	TP9_DifferentialDriver-1
	U6_DifferentialDriver-7

	NetR29_HDNR_I_DifferentialDriver_1
	R29_HDNR_I_DifferentialDriver-1
	R30_HDNR_I_DifferentialDriver-2
	U6_HDNR_I_DifferentialDriver-6

	NetR29_HDNR_I_DifferentialDriver_2
	R29_HDNR_I_DifferentialDriver-2
	R31_HDNR_I_DifferentialDriver-1
	TP9_HDNR_I_DifferentialDriver-1
	U6_HDNR_I_DifferentialDriver-7

	NetR29_HDNR_V_DifferentialDriver_1
	R29_HDNR_V_DifferentialDriver-1
	R30_HDNR_V_DifferentialDriver-2
	U6_HDNR_V_DifferentialDriver-6

	NetR29_HDNR_V_DifferentialDriver_2
	R29_HDNR_V_DifferentialDriver-2
	R31_HDNR_V_DifferentialDriver-1
	TP9_HDNR_V_DifferentialDriver-1
	U6_HDNR_V_DifferentialDriver-7

	NetR29_HDPR_I_DifferentialDriver_1
	R29_HDPR_I_DifferentialDriver-1
	R30_HDPR_I_DifferentialDriver-2
	U6_HDPR_I_DifferentialDriver-6

	NetR29_HDPR_I_DifferentialDriver_2
	R29_HDPR_I_DifferentialDriver-2
	R31_HDPR_I_DifferentialDriver-1
	TP9_HDPR_I_DifferentialDriver-1
	U6_HDPR_I_DifferentialDriver-7

	NetR29_HDPR_V_DifferentialDriver_1
	R29_HDPR_V_DifferentialDriver-1
	R30_HDPR_V_DifferentialDriver-2
	U6_HDPR_V_DifferentialDriver-6

	NetR29_HDPR_V_DifferentialDriver_2
	R29_HDPR_V_DifferentialDriver-2
	R31_HDPR_V_DifferentialDriver-1
	TP9_HDPR_V_DifferentialDriver-1
	U6_HDPR_V_DifferentialDriver-7

	NetR31_DifferentialDriver_2
	R31_DifferentialDriver-2

	NetR32_HDNRail_1
	R32_HDNRail-1
	U7_HDNRail-8

	NetR32_HDNRail_2
	R32_HDNRail-2
	U7_HDNRail-1

	NetR32_HDPRail_1
	R32_HDPRail-1
	U7_HDPRail-8

	NetR32_HDPRail_2
	R32_HDPRail-2
	U7_HDPRail-1

	NetR33_HDNRail_1
	R33_HDNRail-1
	R34_HDNRail-2
	U7_HDNRail-3

	NetR33_HDPRail_1
	R33_HDPRail-1
	R34_HDPRail-2
	U7_HDPRail-3

	NetR36_HDNRail_2
	R36_HDNRail-2
	R37_HDNRail-2
	U7_HDNRail-2

	NetR36_HDPRail_2
	R36_HDPRail-2
	R37_HDPRail-2
	U7_HDPRail-2

	NetR42_HDNRail_1
	R42_HDNRail-1
	R43_HDNRail-2
	R45_HDNRail-2
	U9_HDNRail-3

	NetR42_HDPRail_1
	R42_HDPRail-1
	R43_HDPRail-2
	R45_HDPRail-2
	U9_HDPRail-3

	NetR44_HDNRail_1
	R44_HDNRail-1
	U10_HDNRail-2

	NetR44_HDNRail_2
	R44_HDNRail-2
	R46_HDNRail-1
	TP14_HDNRail-1
	U10_HDNRail-6

	NetR44_HDPRail_1
	R44_HDPRail-1
	U10_HDPRail-2

	NetR44_HDPRail_2
	R44_HDPRail-2
	R46_HDPRail-1
	TP14_HDPRail-1
	U10_HDPRail-6

	NetR45_HDNRail_1
	R45_HDNRail-1
	U10_HDNRail-3

	NetR45_HDPRail_1
	R45_HDPRail-1
	U10_HDPRail-3

	NetU1_DR1_15
	U1_DR1-15
	U1_DR1-16

	NetU1_DR2_15
	U1_DR2-15
	U1_DR2-16

	NetU1_DR3_15
	U1_DR3-15
	U1_DR3-16





	Bill of Materials

