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TTL BUFFERS

3V3 U369A
© NC7WZ16P6X
TX TTL 1 N 6
ADUM5412 PIN 22 l/ HARWIN PIN 5
ono Y
U3698
RX TTL 4 -1 3
ADUM5412 PIN 20 \, HARWIN PIN 14
2.5kV ISOLATION
U370A
© NC7WZ16P6X
RS232 w RTS/CTS
AT e Lt AR RS485 Half/Full
TTL TX/RX
GND ~
U3708
CTSTTL 4 -1 3
ADUM5412 PIN 19 \, HARWIN PIN 13
UART3
FORMERLY COMMS_1 C846 C847 U372 HIF_N
c848 L25  C849 €850 c851 0.1uF 0.1uF
0.1uF 10uF 1.0uF 0.1uF SP330E RTS TTL
GND 1 2 GND, LOWER BUFFER PIN 6
U371 J_ I_, _]_ _]_ J_ 3v3 UPPER BUFFER PIN 6 DT
ADUM5412 L27 ol o
= N — 1 vop1 vopz |2 3 - S 3 vee s £ 504 8w 2 H RS485 TERM —
‘SOGNDQ 2| onpi o onp_1 23 |2 5| onos © ” " c853 0.1uFl Rf;gg 5 HARWIN_M80_8671822
UART3_TXD ) 3 va [ BV | v- I}
UART3_RTS# ) g —=  —> vos |2 201 1D T10UT_BZ |2
UART3_RXD ) voc <— i <— VIC T2IN_DE T20UT_AY mt4 it
UART3_CTS# ) 6lvop =— <=— | mt3 mt2
outpuTs ENBLED ] VET vez H8 | RoouT_RO RIN_B L | o S S =
TO TS4100 SHEET LH ne_17 |7 8 | crouT RaIN_A |18 ] b M B S R ) I IR
91 eND1_o GND_I_16 |2 - | RE65
|
PDIS_UART3 3 01 eois ISOLATION vseL H2 - g‘ ;‘ &=z 2 = :ﬁ;mc 120 i RoTORN
= U o o |
LOPWRSTEY 1 voop viso |4 S %53 6 & i s —
DCibe
12 | Gnpi1_12 GND_| 13 [H3—CNP ws @ :J af of ¢ o @
PWR ON RX_TTL
R566 R567 UPPER BUFFER PIN 3
fso aND :{esgi , 2 R569 10.0k 10.0k 10.0k R CcTSTTL
SETS 3V3 2
OUTPUT HEADER_1X2_TH
R570
10.0k bva GND
R571 R572
10.0k 0.0 Ohm
DNL
3V3 IS0} 3V8 IS0
GND
c855
0.1uF
Goano COMMS CABLE COMMS CABLE COMMS CABLE COMMS CABLE COMMS CABLE
RS-232 SERIAL TTL LEVEL RS-485 HALF RS-485 FULL RS-485 TERMINATION
RESISTORS
RN 1 RTN RN 1 RTN RN 1 RTN RN 1 RTN 1
RIN o RIN o RIN o RIN 9 2
1=HALF/0=FULL 3 1=HALF/0=FULL 3 1=HALF/0=FULL 3 1=HALF/0=FULL 3 3
4 4 RTS_TTL 4 4 4
5 5 TX_TTL 5 5 5
6 TX 6 6 DATA- 6 TX- 6
7 7 7 7 7
8 8 8 8 8 :l
9 RTS 9 9 DATA+ 9 TX+ 9
RIN 10 RIN 10 RIN 10 RIN 10 10
RTN 11 RIN 41 RIN 11 RIN 11 11
1=4850232 {9 1=485/0=232 {9 1=4850232 {9 1=485/0-232 19 12
13 13 CTS_TTL 13 13 13
14 14 RX_TTL 14 14 14
15 RX 15 15 15 RX+ 15
16 16 16 16 16
17 17 17 17 17
18 CTS 18 18 18 RX- 18
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3V3 U373A
© NC7WZ16P6X
TX TTL 1 N 6
ADUM5412 PIN 22 l/ HARWIN PIN 5
ono Y
U3738
RX TTL 4 -1 3
ADUM5412 PIN 20 \, HARWIN PIN 14
2.5kV ISOLATION
U374A
© NC7WZ16P6X
RS232 w RTS/CTS
AT e Lt AR RS485 Half/Full
TTL TX/RX
GND ~
U3748
CTSTTL 4 -1 3
ADUM5412 PIN 19 \, HARWIN PIN 13
C856 c8s7 U376 HIF_N
c858 €859 €860 c861 0.1uF 0.1uF
UART4 0.1uF L28 10uF 1.0uF 0.1uF ! 1 SP330E RTS TTL
GND 1 2 GND, LOWER BUFFER PIN 6
U375 _]_ _L _L J_ 3v3 UPPER BUFFER PIN 6 XL
ADUMS5412 L30 & &
w0 1 T T ST 862 0.1uF J240
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| voo <— i<— VvIC T2IN_DE T20UT_AY mt4 it
UART4_CTS_B ) 6lvop =— <=— | mt3 mt2
OUTPUTS ENABLED ’_7 VE1 VE2 1 ? RZOUT?RO R1INiB ” | «© ~ © w0 <+ ™ [ — o
TO TS4100 SHEET LH ne_17 |7 8| ciout Ran_A |18 ] @ N 9 9 ¥ e
91 eND1_o oND_1_16 2 z | R574
|
PDIS_UART4 3} 191 pois otion vseL (2 o g‘ O z £ S G 120 i commso
= O » |
LOPWRSTEY 1 voop viso |4 S %53 6 & i s —
DCibe
12 GNp1_t2 GND_|_13 [—2—CND 3 o] of of of of
PWR ON RX_TTL
R575 R576 UPPER BUFFER PIN 3
fso aND 1R:.21 ; 2 R578 10.0k 10.0k 10.0k — CTSTTL
SETS 3V3 3|_,
OUTPUT HEADER_1X2_TH
R579
10.0k bva GND
R580 R581
10.0k 0.0 Ohm
DNL
3v3_Is0 3v3_1SO
GND
c865
0.1uF
%o onp COMMS CABLE COMMS CABLE COMMS CABLE COMMS CABLE COMMS CABLE
RS-232 SERIAL TTL LEVEL RS-485 HALF RS-485 FULL RS-485 TERMINATION
RESISTORS
RN 1 RTN RN 1 RTN RN 1 RTN RN 1 RTN 1
RIN o RIN o RIN o RIN 9 2
1=HALF/0=FULL 3 1=HALF/0=FULL 3 1=HALF/0=FULL 3 1=HALF/0=FULL 3 3
4 4 RTS_TTL 4 4 4
5 5 TX_TTL 5 5 5
6 TX 6 6 DATA- 6 TX- 6
7 7 7 7 7
8 8 8 8 8 :l
9 RTS 9 9 DATA+ 9 TX+ 9
RIN 10 RIN 10 RIN 10 RIN 10 10
RTN 11 RIN 41 RIN 11 RIN 11 11
1=4850232 {9 1=485/0=232 {9 1=4850232 {9 1=485/0-232 19 12
13 13 CTS_TTL 13 13 13
14 14 RX_TTL 14 14 14
15 RX 15 15 15 RX+ 15
16 16 16 16 16
17 17 17 17 17
18 CTS 18 18 18 RX- 18
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3V3 U377A
© NC7WZ16P6X
TX TTL 1 N 6
ADUM5412 PIN 22 l/ HARWIN PIN 5
ono Y
u3778
RX TTL 4 -1 3
ADUM5412 PIN 20 \, HARWIN PIN 14
2.5kV ISOLATION
U378A
© NC7WZ16P6X
RS232 w RTS/CTS
AT e Lt AR RS485 Half/Full
TTL TX/RX
GND ~
u378B
CTSTTL 4 -1 3
ADUM5412 PIN 19 \, HARWIN PIN 13
c866 c867 U380 HIF_N
c868 869 €870 c8r1 0.1uF 0.1uF
UARTS 0.1uF L3t 10uF 1.0uF 0.1uF ! 1 SP330E RTS TTL
GND 1 2 GND, LOWER BUFFER PIN 6
U379 J_ I_, _]_ _]_ J_ 3v3 UPPER BUFFER PIN 6 DT
ADUMS5412 L33 & &
w0 M 1 T T ST corz oTF J2a1
| 112 *oor Vo2 2 3v3 1 12 3v3 3 Ve . ﬁ 8§ v 24 ” S _
‘SOGNDQ 2| onpi o onp_1 23 |2 5| onps ” " C873 0.1uF l Rf;% HARWIN_M80_8671822
UART5_TXD ) 3 va [ BV | v- I}
UART5_RTS_B ) g —=  —> vos |2 201 1D T10UT_BZ |2
UART5_RXD 5 20 | 19 7 | o o ~ o v < o -
| voo <— i<— VvIC T2IN_DE T20UT_AY mt4 it
UART5_CTS_B ) 6lvop =— <=— | mt3 mt2
OUTPUTS ENABLED ’_7 VE1 VE2 1 ? RZOUT?RO R1INiB ” | «© ~ © w0 <+ ™ [ o
TO TS4100 SHEET LH ne_17 |7 8 | crouT RaIN_A |18 ] b i I R R S S <
91 eND1_o GND_I_16 |2 - | R583
|
PDIS_UARTS 3 01 eois ISOLATION vseL H2 - g‘ ;‘ &=z 2 = :a‘gz c 120 i RoTORN
by w B w |
LOPWRSTEY 1 voop viso |4 S %53 6 & i s —
DCibe
12 | Gnpi1_12 GND_| 13 [H3—CNP we @ o of of o o o
PWR ON RX_TTL
R584 R585 UPPER BUFFER PIN 3
fso aND :eeszi , 2 R587 10.0k 10.0k 10.0k R CcTSTTL
SETS 3V3 4I_,
OUTPUT HEADER_1X2_TH
R588
10.0k bva GND
R589 R590
10.0k 0.0 Ohm
20Vbr 400W
DNL
3V3 IS0} 3V8 IS0
GND
c875
0.1uF
Goano COMMS CABLE COMMS CABLE COMMS CABLE COMMS CABLE COMMS CABLE
RS-232 SERIAL TTL LEVEL RS-485 HALF RS-485 FULL RS-485 TERMINATION
RESISTORS
RN 1 RTN RN 1 RTN RN 1 RTN RN 1 RTN 1
RIN o RIN o RIN o RIN 9 2
1=HALF/0=FULL 3 1=HALF/0=FULL 3 1=HALF/0=FULL 3 1=HALF/0=FULL 3 3
4 4 RTS_TTL 4 4 4
5 5 TX_TTL 5 5 5
6 TX 6 6 DATA- 6 TX- 6
7 7 7 7 7
8 8 8 8 8 :l
9 RTS 9 9 DATA+ 9 TX+ 9
RIN 10 RIN 10 RIN 10 RIN 10 10
RTN 11 RIN 41 RIN 11 RIN 11 11
1=4850232 {9 1=485/0=232 {9 1=4850232 {9 1=485/0-232 19 12
13 13 CTS_TTL 13 13 13
14 14 RX_TTL 14 14 14
15 RX 15 15 15 RX+ 15
16 16 16 16 16
17 17 17 17 17
18 CTS 18 18 18 RX- 18
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3V3 U381A
© NC7WZ16P6X
TX TTL 1 N 6
ADUM5412 PIN 22 l/ HARWIN PIN 5
ono Y
U3s1B
RX TTL 4 -1 3
ADUM5412 PIN 20 \, HARWIN PIN 14
2.5kV ISOLATION
U382A
© NC7WZ16P6X
RS232 w RTS/CTS
AT e Lt AR RS485 Half/Full
TTL TX/RX
GND ~
U382B
CTSTTL 4 -1 3
ADUM5412 PIN 19 \, HARWIN PIN 13
c876 car7 U384 HIE N
c878 L34  c8r9 880 c881 0.1uF 0.1uF
0.1uF 10uF 1.0uF 0.1uF SP330E RTS TTL
UART6 GND 1 2 GND, LOWER BUFFER PIN 6
TX_TTL
U383 J_ _L _L J_ 3v3 UPPER BUFFER PIN 6
ADUMS5412 L36 o &
g0 P 2, 1 2 a3 Tl T o | 3 T 2 o J242
= VDD1 vDD2 vee s £ 5 4 8w 1] RS485 TERM R
‘SOGNDQ 2| onpi o onp_1 23 |2 5| onps ” " cs83 0.1uFl R€1:210 HARWIN_M80_8671822
UART6_TXD ) 3 va [ BV | v- I}
UART6_RTS_B ) g —=  —> vos |2 201 1D T10UT_BZ |2
| voc <=—  <=— Vi T2IN_DE T20UT_AY mt4 it
UART6_CTS B ) 6lvop =— <=— | mt3 mt2
outpuTs ENBLED ] VET vez H8 | RoouT_RO RIN_B L | 8 S Y S S I
TO TS4100 SHEET 8 e s NG 17 7 81 ciour RaIN A |18 ] b B I S B (R IS IR
91 eND1_o GND_I_16 |2 - | R502
|
PDIS_UARTE 3 01 eois ISOLATION vseL H2 - g‘ ;‘ &=z 2 = :ﬁgAzm 120 i RoTORN
= U o o |
LOPWRSTEY 1 voop viso |4 S %53 6 & i s —
DCibe
12 | Gnpi1_12 GND_| 13 [H3—CNP we @ o of of o o o
PWR ON RX_TTL
R593 R594 UPPER BUFFER PIN 3
fso anD :{:.Zi e R596 10.0k 10.0k 10.0k R CcTSTTL
|l |
SETS 3v3 5
OUTPUT HEADER_1X2_TH
R597
10.0k bva GND
R598 R599
10.0k 0.0 Ohm
DNL
331503 3V3_ISO
GND
c885
0.1uF
Goano COMMS CABLE COMMS CABLE COMMS CABLE COMMS CABLE COMMS CABLE
RS-232 SERIAL TTL LEVEL RS-485 HALF RS-485 FULL RS-485 TERMINATION
RESISTORS
RN 1 RTN RN 1 RTN RN 1 RTN RN 1 RTN 1
RIN 9 RIN 9 RIN 9 RIN 9 2
1=HALF/0=FULL 3 1=HALF/0=FULL 3 1=HALF/0=FULL 3 1=HALF/0=FULL 3 3
4 4 RTS_TTL 4 4 4
5 5 TX_TTL 5 5 5
6 TX 6 6 DATA- 6 TX- 6
7 7 7 7 7
8 8 8 8 8 :l
9 RTS 9 9 DATA+ 9 TX+ 9
RIN 10 RIN 10 RIN 10 RIN 10 10
RIN 44 RIN 44 RIN 44 RIN 44 11
1=4850=232 {9 1=4850=232 {9 1=4850=232 {9 1=48500=232 19 12
13 13 CTS_TTL 13 13 13
14 14 RX_TTL 14 14 14
15 RX 15 15 15 RX+ 15
16 16 16 16 16
17 17 17 17 17
18 CTS 18 18 18 RX- 18
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3V3 U385A
© NC7WZ16P6X
TX TTL 1 N 6
ADUM5412 PIN 22 I/ HARWIN PIN 5
ono Y
U3858
RX TTL 4 -1 3
ADUM5412 PIN 20 \, HARWIN PIN 14
2.5kV ISOLATION
U386A
© NC7WZ16P6X
RS232 w RTS/CTS
AT e Lt AR RS485 Half/Full
TTL TX/RX
GND ~
U3868
CTSTTL 4 -1 3
ADUM5412 PIN 19 \, HARWIN PIN 13
c886 css7 U388 HIF_N
c8s8 c889 €890 c891 0.1uF 0.1uF
UART? 0.1uF Ls7 10uF 1.0uF 0.1uF ! 1 SP330E RTS TTL
GND 1 2 GND, LOWER BUFFER PIN 6
U387 J_ I_, _L _L J_ 3v3 UPPER BUFFER PIN 6 DT
ADUM5412 L39 o &
g0 2, 1 2 a3 Tl T e | 3 T 2 o J243
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UART7_TXD ) 3 va [ BV | v- I}
UART7_RTS_B ) g —=  —> vos |2 201 1D T10UT_BZ |2
| voo <— i<— VvIC T2IN_DE T20UT_AY mt4 it
UART7_CTS_B ) 6lvop =— <=— | mt3 mt2
outpuTs ENBLED ] VET vez H8 | RoouT_RO RIN_B L | o S Y S N
TO TS4100 SHEET LH ne_17 |7 8 | crouT RaIN_A |18 ] b M B I R ) I IR
91 eND1_o GND_I_16 |2 z | RE01
PDIS_UART? ) 01 eois ISOLATION vseL H2 - g‘ ;‘ &=z 2 = :ﬁfm c 120 i RoTORN
= U o o |
Lo PWR STBY 1 voop viso -4 S5 a $ o6 i w3 —
DCibe
12 | Gnpi1_12 GND_| 13 [H3—CNP we @ o of of o o o
PWR ON RX_TTL
R602 R603 UPPER BUFFER PIN 3
fso aND :{:.gi e R605 10.0k 10.0k 10.0k R CcTSTTL
SETS 3V3 GI_,
OUTPUT HEADER_1X2_TH
R606
10.0k bva GND
R607 R608
10.0k 0.0 Ohm
DNL
3v3_Is0 3v3_1SO
GND
C895
0.1uF
Goano COMMS CABLE COMMS CABLE COMMS CABLE COMMS CABLE COMMS CABLE
RS-232 SERIAL TTL LEVEL RS-485 HALF RS-485 FULL RS-485 TERMINATION
RESISTORS
RN 1 RTN RN 1 RTN RN 1 RTN RN 1 RTN 1
RIN o RIN o RIN o RIN 9 2
1=HALF/0=FULL 3 1=HALF/0=FULL 3 1=HALF/0=FULL 3 1=HALF/0=FULL 3 3
4 4 RTS_TTL 4 4 4
5 5 TX_TTL 5 5 5
6 TX 6 6 DATA- 6 TX- 6
7 7 7 7 7
8 8 8 8 8 :l
9 RTS 9 9 DATA+ 9 TX+ 9
RIN 10 RIN 10 RIN 10 RIN 10 10
RTN 11 RIN 41 RIN 11 RIN 11 11
1=4850232 {9 1=485/0=232 {9 1=4850232 {9 1=485/0-232 19 12
13 13 CTS_TTL 13 13 13
14 14 RX_TTL 14 14 14
15 RX 15 15 15 RX+ 15
16 16 16 16 16
17 17 17 17 17
18 CTS 18 18 18 RX- 18
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3V3 U389A
© NC7WZ16P6X
TX TTL 1 N 6
ADUM5412 PIN 22 l/ HARWIN PIN 5
ono Y
U389B
RX TTL 4 -1 3
ADUM5412 PIN 20 \, HARWIN PIN 14
2.5kV ISOLATION
U390A
© NC7WZ16P6X
RS232 w RTS/CTS
AT e Lt AR RS485 Half/Full
TTL TX/RX
GND ~
U390B
CTSTTL 4 -1 3
ADUM5412 PIN 19 \, HARWIN PIN 13
C896 c897 U392 HIE N
c898 L40  C899 €900 €901 0.1uF 0.1uF
0.1uF 10uF 1.0uF 0.1uF SP330E RTS TTL
UARTS GND 1 2 GND, LOWER BUFFER PIN 6
TX_TTL
U391 J_ L L J_ 3v3 UPPER BUFFER PIN 6
ADUMS5412 L42 o &
v g0 4 2, 1 2 a3 Tl T e | 3 T 2 o o J244
= VDD1 vDD2 vee s £ 5 4 8w 1] RS485 TERM R
‘SOGNDQ 2| i 2 D1 28 |22 5| onps ” " c903 0.1uFl szgz HARWIN_M80_8671822
UART8_TXD ) 31 via P N 2 | v- 1
UART8_RTS_B ) g —=  —> vos |2 201 1D T10UT_BZ |2
UARTS RXD 5 20 | 19 7 | o o ~ o ol < o « <
| voc <=—  <=— Vi T2IN_DE T20UT_AY 4 mtt
UART8_CTS B ) flvop =— i<— wn® mt3 mt2
OUTPUTS ENABLED ’_7 VE1 VE2 1 ? RZOUT?RO R1INiB ” | «© ~ © w0 <+ ™ [ o
TO SPI_UART_0_1 SHEET 8 e s NG 17 7 81 ciour RaIN A |18 ] b B I S B (R IS IR
91 eND1_o GND_I_16 |2 - | R610
|
PDIS_UART8 191 bpis SOLATION vseL 12 - g ; 3 z g 2 :5'4;;24(: 120 i comms o
by w B w |
LOPWRSTEY 1 voop viso |4 S %53 6 & i s —
DCibe
12 | Gnpi1_12 GND_| 13 [H3—CNP we @ o of of o o o
PWR ON RX_TTL
R611 R612 UPPER BUFFER PIN 3
fso anD :e:;i 1 R614 10.0k 10.0k 10.0k I CcTS TTL
|l |
SETS 3v3 7
OUTPUT HEADER_1X2_TH
R615
10.0k bvs GND
R616 R617
10.0k 0.0 Ohm
20Vbr 400W
DNL
3V3 IS0} 3V8 IS0
GND
€905
0.1uF
oo COMMS CABLE COMMS CABLE COMMS CABLE COMMS CABLE COMMS CABLE
RS-232 SERIAL TTL LEVEL RS-485 HALF RS-485 FULL RS-485 TERMINATION
RESISTORS
RN 1 RTN RN 1 RTN RN 1 RTN RN 1 RTN 1
RIN 9 RIN 9 RIN 9 RIN 9 2
1=HALF/0=FULL 3 1=HALF/0=FULL 3 1=HALF/0=FULL 3 1=HALF/0=FULL 3 3
4 4 RTS_TTL 4 4 4
5 5 TX_TTL 5 5 5
6 TX 6 6 DATA- 6 TX- 6
7 7 7 7 7
8 8 8 8 8 :l
9 RTS 9 9 DATA+ 9 TX+ 9
RIN 10 RIN 10 RIN 10 RIN 10 10
RIN 44 RIN 44 RIN 44 RIN 44 11
1=4850=232 {9 1=4850=232 {9 1=4850=232 {9 1=48500=232 19 12
13 13 CTS_TTL 13 13 13
14 14 RX_TTL 14 14 14
15 RX 15 15 15 RX+ 15
16 16 16 16 16
17 17 17 17 17
18 CTS 18 18 18 RX- 18
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3V3 U393A
© NC7WZ16P6X
TX TTL 1 N 6
ADUM5412 PIN 22 l/ HARWIN PIN 5
ono Y
U3938
RX TTL 4 -1 3
ADUM5412 PIN 20 \, HARWIN PIN 14
2.5kV ISOLATION
U394A
© NC7WZ16P6X
RS232 w RTS/CTS
AT e Lt AR RS485 Half/Full
TTL TX/RX
GND ~
U3948
CTSTTL 4 -1 3
ADUM5412 PIN 19 \, HARWIN PIN 13
C906 c907 U396 HIF_N
c908 L43  C909 €910 cot1 0.1uF 0.1uF
0.1uF 10uF 1.0uF 0.1uF SP330E RTS TTL
GND 1 2 GND, LOWER BUFFER PIN 6
U395 J_ I_, _]_ _]_ J_ 3v3 UPPER BUFFER PIN 6 DT
ADUM5412 L45 o &
= i — 1 vop1 vopz |2 3 - S 3 vee s £ 504 8w 2 H RS485 TERM —
‘SOGNDQ 2| onpi o onp_1 23 |2 5| onps © ” " €913 0.1uF l Rz1312t[3) 5 HARWIN_M80_8671822
SPI_UART_TX1 3 va P N 2 | v- I}
RTS_SPI_UART_1_N 3} 4l ve —  —> vos[& | 20 T1IN_DI T10UT_BZ 6 |
o © N~ ©! 0 < ™ —
SPI_UART_RX1 Slvoc =—  <=— w2 12 { 1o _pE T20UT AY [ e -
CTS_SPI_UART_1_N} 8lvop =—  ~=— ypl¥ e o
outpuTs ENBLED ] VET vez H8 | RoouT_RO RIN_B L | o S S =
TO SPI_UART_0_1 SHEET LH ne_17 |7 & | vour Ran_A |18 ] @ & e e ¥ oo e
91 eND1_o GND_I_16 |2 - | R619
PDIS_SPI_UART_1 10 { bois ISOLATION vseL 18 - g ; g‘ z 2 gf/l‘gAMC 120 i conms o
= U o o |
L0 PWRSTEY 1 voop viso |4 S %53 6 & i s —
DCibe
12 | Gnpi1_12 GND_| 13 [H3—CNP ws @ :J af of ¢ o @
PWR ON RX_TTL
R620 R621 UPPER BUFFER PIN 3
150 GND. :{:_zgi ; —2 R623 10.0k 10.0k 10.0k S— CTSTTL
SETS 3V3 8
OUTPUT HEADER_1X2_TH
R624
10.0k Bv3 GND
R625 R626
10.0k 0.0 Ohm
20Vbr 400W
DNL
3v3_Is0 3v3_1SO
GND
co15
0.1uF
Goano COMMS CABLE COMMS CABLE COMMS CABLE COMMS CABLE COMMS CABLE
RS-232 SERIAL TTL LEVEL RS-485 HALF RS-485 FULL RS-485 TERMINATION
RESISTORS
RN 1 RTN RN 1 RTN RN 1 RTN RN 1 RTN 1
RTN 2 RTN 2 RTN 2 RTN 2 2
1=HALF/0=FULL 3 1=HALF/0=FULL 3 1=HALF/0=FULL 3 1=HALF/0=FULL 3 3
4 4 RTS_TTL 4 4 4
5 5 TX_TTL 5 5 5
6 TX 6 6 DATA- 6 TX- 6
7 7 7 7 7
8 8 8 8 8 :l
9 RTS 9 9 DATA+ 9 TX+ 9
RTN 10 RTN 10 RTN 10 RTN 10 10
RTN 1 1 RTN 1 1 RTN 1 1 RTN 1 1 1 1
1=485/0=232 1 2 1=485/0=232 12 1=485/0=232 1 2 1=485/0=232 1 2 1 2
13 13 CTS_TTL 13 13 13
14 14 RX_TTL 14 14 14
15 RX 15 15 15 RX+ 15
16 16 16 16 16
17 17 17 17 17
18 CTS 18 18 18 RX- 18
itle
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TTL BUFFERS

3V3 U397A
© NC7WZ16P6X
TX TTL 1 N 6
ADUM5412 PIN 22 l/ HARWIN PIN 5
ono Y
U397B
RX TTL 4 -1 3
ADUM5412 PIN 20 \, HARWIN PIN 14
2.5kV ISOLATION
U398A
© NC7WZ16P6X
RS232 w RTS/CTS
AT e Lt AR RS485 Half/Full
TTL TX/RX
GND ~
U398B
CTSTTL 4 -1 3
ADUM5412 PIN 19 \, HARWIN PIN 13
co16 co17 U400 HIE N
co18 L46  C919 €920 c921 0.1uF 0.1uF
0.1uF 10uF 1.0uF 0.1uF SP330E RTS TTL
GND 1 2 GND, LOWER BUFFER PIN 6
U399 J_ I_, L L J_ 3v3 UPPER BUFFER PIN 6 DT
ADUMS5412 L48 of o
waso M 1 T T ST 92 01uF J246
= i — 1 vop1 vopz |2 3 - S 3 vee s £ 504 8w 2 H RS485 TERM —
‘SOGNDQ 2| i 2 D1 28 |22 51 onos © ” | c923 0.1uFl R?% 5 HARWIN_M80_8671822
SPI_UART_TX3 3 va P N 2 | v- I}
RTS_SPI_UART 3 N} e —=  —> vos & | 21 4N_pI T10UT BZ 2 |
o © N~ ©! 0 < ™ —
SPI_UART_RX3 Slvoc =—  <=— w2 12 { 1o _pE T20UT AY [ e -
CTS_SPI_UART 3 N} 8lvop =—  ~=— ypl¥ e o
outpuTs ENBLED ] VET vez H8 | RoouT_RO RIN_B L | N S S S =
TO SPI_UART 2_3 SHEET 8 e s NG 17 7 81 ciour RaIN A |18 ] b B I I B R e
91 eND1_o GND_I_16 |2 - | R628
PDIS_SPI_UART_3 ) 10 { bois ISOLATION vseL 18 - g ; g‘ z 2 gfnﬁxmc 120 i conms o
= U o o |
L0 PWRSTEY 1 voop viso |4 S %53 6 & i s —
DCibe
12 | Gnpi1_12 GND_| 13 [H3—CNP ws @ :J af of ¢ o @
PWR ON RX_TTL
R629 R630 UPPER BUFFER PIN 3
is0 GND :{:Zl ; 2 R632 10.0k 10.0k 10.0k — CTSTTL
SETS 3V3 9
OUTPUT HEADER_1X2_TH
R633
10.0k bvs GND
R634 R635
10.0k 0.0 Ohm
20Vbr 400W
DNL
331503 3V3_ISO
GND
c925
0.1uF
oo COMMS CABLE COMMS CABLE COMMS CABLE COMMS CABLE COMMS CABLE
RS-232 SERIAL TTL LEVEL RS-485 HALF RS-485 FULL RS-485 TERMINATION
RESISTORS
RN 1 RTN RN 1 RTN RN 1 RTN RN 1 RTN 1
RTN 2 RTN 2 RTN 2 RTN 2 2
1=HALF/0=FULL 3 1=HALF/0=FULL 3 1=HALF/0=FULL 3 1=HALF/0=FULL 3 3
4 4 RTS_TTL 4 4 4
5 5 TX_TTL 5 5 5
6 TX 6 6 DATA- 6 TX- 6
7 7 7 7 7
8 8 8 8 8 :l
9 RTS 9 9 DATA+ 9 TX+ 9
RTN 10 RTN 10 RTN 10 RTN 10 10
RTN 11 RTN 11 RTN 11 RTN 11 11
1=485/0=232 1 2 1=485/0=232 12 1=485/0=232 1 2 1=485/0=232 1 2 1 2
13 13 CTS_TTL 13 13 13
14 14 RX_TTL 14 14 14
15 RX 15 15 15 RX+ 15
16 16 16 16 16
17 17 17 17 17
18 CTS 18 18 18 RX- 18
itle
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3V3 U401A
© NC7WZ16P6X
TX TTL 1 N 6
ADUM5412 PIN 22 l/ HARWIN PIN 5
ono Y
U4018
RX TTL 4 -1 3
ADUM5412 PIN 20 \, HARWIN PIN 14
2.5kV ISOLATION
U402A
© NC7WZ16P6X
RS232 w RTS/CTS
AT e Lt AR RS485 Half/Full
TTL TX/RX
GND ~
U4028
CTSTTL 4 -1 3
ADUM5412 PIN 19 \, HARWIN PIN 13
C926 c927 U404 HIF_N
c928 L49 €929 €930 C931 0.1uF 0.1uF
0.1uF 10uF 1.0uF 0.1uF SP330E RTS TTL
GND 1 2 GND, LOWER BUFFER PIN 6
U403 _]_ _L _L J_ 3v3 UPPER BUFFER PIN 6 XL
ADUMS5412 L51 & &
w0 M 1 T T ST % 01uF J247
| 112 *oor Vo2 2 3v3 1 12 3v3 3 Ve . ﬁ 8§ v 24 ” S |
‘SOGNDQ 2| onpi o onp_1 23 |2 5| onps ” " co33 0.1uFl R?:;g HARWIN_M80_8671822
SPI_UART_TX4 ) Sluan —>  —> voa 2 | v I
SPI_UART4_ RTS N 4 vis —  —= s & | 201 1D T10UT BZ |2 |
o © N~ ©! 0 < ™ o~ —
SPI_UART_RX4 Slvoc =—  <=— w2 12 { 1o _pE T20UT AY [ e -
SPI_UART4_CTS_N ) 6lvop =— <=— | mt3 mt2
outpuTs ENBLED ] VET vez H8 | RoouT_RO RIN_B L | o S S =
TO SPI_UART_4_5 SHEET LH ne_17 |7 & | vour Ran_A |18 ] @ N 9 9 ¥ e
91 eND1_o GND_I_16 |2 - | RE37
z =z |
PDIS_SPLUART_4 }) 0 pois soraen vseL 2 oz = g) z £ =z o oG 120 i RETURN
LO PWR STBY 1 voop viso |2 2 %3 $ 5 6 & avs e
DCibe
12 | Gnpi1_12 GND_| 13 [H3—CNP we @ o of of o o o
PWR ON RX_TTL
R638 R639 UPPER BUFFER PIN 3
fso aND :e:gﬁ , 2 R641 100k 10.0k 10.0k R cTSTTL
SETS 3V3 H1|0_,
OUTPUT HEADER_1X2_TH
R642
10.0k bva GND
R643 R644
10.0k 0.0 Ohm
20Vbr 400W
DNL
3V3 IS0} 3V8 IS0
GND
C935
0.1uF
Goano COMMS CABLE COMMS CABLE COMMS CABLE COMMS CABLE COMMS CABLE
RS-232 SERIAL TTL LEVEL RS-485 HALF RS-485 FULL RS-485 TERMINATION
RESISTORS
RN 1 RTN RN 1 RTN RN 1 RTN RN 1 RTN 1
RIN o RIN o RIN o RIN 9 2
1=HALF/0=FULL 3 1=HALF/0=FULL 3 1=HALF/0=FULL 3 1=HALF/0=FULL 3 3
4 4 RTS_TTL 4 4 4
5 5 TX_TTL 5 5 5
6 TX 6 6 DATA- 6 TX- 6
7 7 7 7 7
8 8 8 8 8 :l
9 RTS 9 9 DATA+ 9 TX+ 9
RIN 10 RIN 10 RIN 10 RIN 10 10
RIN 11 RIN 41 RIN 11 RIN 11 11
1=48500232 {9 1=485/0=232 {9 1=4850232 {9 1=485/0-232 19 12
13 13 CTS_TTL 13 13 13
14 14 RX_TTL 14 14 14
15 RX 15 15 15 RX+ 15
16 16 16 16 16
17 17 17 17 17
18 CTS 18 18 18 RX- 18
FORMERLY COMMS_9
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3V3 IS0

TO UART_2_3 SHEET

SPI_UART_TX2 > SPIL_UART_TX2

['e]

1 6

U352A
NC7WzZ16P6X

FRWV_TX TTL

SPI_UART_RX2 >, SPIL_UART_RX2

N

ISO GND

4 1 3

FRWV _RX_TTL

3Vv3_ISO

U352B

0

1 6

U353A
NC7WZ16P6X

FRWV RTS N

SPI_UART_RTS >

N

ISOGND  U353B

FRWV _CTS N

SPI_UART_CTS

C939
0.1uF
3Vv3_ISO

4 1 3
~J

ISO GND

L | < NP2 1

5V_SUPERCAP_FEED _  _ 1 ] o
9 Vin1 o

Vin9 >

C940 o

0.1uF x Z

n O

HI SIDE

SWITCH

5V_FREEWAVE

7
Vout7 [—g

Vout8

BLEED

ISO GND

SPI_UART2_PDIS_N'

PWR ON

Lo]
2EN
|7 co|<r [to)

R648
360
0.5W

coa |
0.1uF

PWR OFF

?T7|so GND

RESET FRWV N

FRWV _CTS N

TS4100 -
3

RESET FRWV RESET FRWV R 1 \{_
Q149
R537 1.00M N Bss138

ISO GND
ISO GND
DC_DC_5V

5V_SUPERCAP_FEED 5V_SUPERCAP_FEED 3V3_ISOY 3v3 Iso

—— C599
0.1uF

ISO GND

l C936 —

— €829
0.1uF

0.1uF

ISO GND

ISO GND

FREEWAVE
MM2-T MM2_TU364
14_B_CLK GND| 13
12 D_TX D_RX [ 11
10 _|CTS RTS| 9 FRWV_RTS_N
8 |CD RXD| 7 FRWV_RX_TTL
6_|GND TXD| 5 FRWV_TX_TTL
4 |GND DTR| 3
2 RTS_N +5V | 1 5V_FREEWAVE
pegx oo
EEEE
mm2_t_esqt

ISO GND

SPACER McMASTER #2 1/4" LONG 3/6" OD
94639A705

CONNECTOR SAMTEC CLT-107-02-G-D-A
SMT LOW PROFILE DUAL WIPE SOCKET
DGK: SAM11021-ND

USING A TALLER SPACER WITH
A SAMTEC ESQ SERIES WOULD ALLOW
MOUNTING COMPONENTS BENEATH
THE MM2-T MODULE

TWO OPTIONS ARE ON ORDER
FROM SAMTEC

[Title
SCH, AUV M'BOARD, COMMS_FRWV_MM2
[Size Document Number Rev
B 10020068 A
Date:

Wednesday, September 06, 2017 [Sheet 1 of
[ 1




TTL BUFFERS

3V3 U233A
NC7WZ16P6X
TXTTL 1 N
ADUMBA12 PIN 22 [ HARWIN PIN 5
oo
u233B
RX TTL 4
ADUM5412 PIN 20 <~ HARWIN PIN 14
2.5kV ISOLATION
U351A
NC7WZ16P6X
e RS232 w RTS/CTS
ADUM5A12 PIN 21 [ HARWIN PIN 4 $1§|‘_‘§r5x/HRa)l(ﬂFu"
GND ~
u3s1B
CTSTTL 4 -1 3
ADUM5412 PIN 19 <~ HARWIN PIN 13
C328 C329 HIF_N
C324 0.1uF 0.1uF
UART2 cad 124 u u
PREVIOUSLY COMMS_0 11 LOWER BUFFER PIN 6
1 -
3v3 UPPER BUFFER PIN 6
ADUMS5412 L23 Y I ™ RN
122 C330 0.1uF J234
3V3I1sO T [ 12 1 T1l_| o o+ 1+ 24
2 oo o N © S °© " C331 0.1uF RSABSRE%F;M HARWIN_M80_8671822
\SOGNDQ GND1_2 GND_I_23 GND5 y 21 . 1u 257 | M80_
UART2_TXD ) 3 via — | —= VoA 7
UARTZiRTsiB> 4 viB e — VOB | | T1IN_DI T10UT_BZ 6 |
= 0| ™ —
UART2_RXD ) S lvoc =—  =— e T2IN_DE T20UT AY - e mt
UARTZﬁCTSiB> 6 VoD - - VID mt3 mt2
OUTPUTS ENABLED — ver VE2 R20UT_RO RIIN_B t | of ~f o w ¥ o o )
TO TS4100 SHEET 8 8 16 ~L < < < < | < -~
—| NC_8 NC_17 R10OUT R2IN_A
9
GND1_9 GND_I_16
10 ISOLATION zZ Z i‘ © D207 Rﬁgg COMMS 0
PDIS_UART2 ) PDIS VSEL 2oz 28 2 E = SMDAAC RETURN
o [ET - T
LO PWR STBY 1 voop VISO S5 a $ o6 avs
DCIDC
12 GND1_12 GND_I_13 el of o @ g oo «
PWR ON
R533 R534 UPPERBUFFERPIN'3
1S0 GND 1R65:;ﬁ 12 R632 10.0k 10.0k 10.0k [OWER BUFFER PIN 3
SETS 3V3 1
ouTPUT HEADER_1X2_TH
R531
10.0k GND
R536 R535
10.0k 0.0 Ohm
DNL
3v3_Is0 3V3_ISO
—]_ C327_L C326 \}{\ 3V3TVS
T 10uFT 0AUF | S velamp
D44
ACPDQC3V3T-HF
oo COMMS CABLE COMMS CABLE COMMS CABLE COMMS CABLE COMMS CABLE
RS-232 SERIAL TTL LEVEL RS-485 HALF RS-485 FULL RS-485 TERMINATION
RESISTORS
RN 1 RTN 1 RTN RN 1 RTN 1 RTN 1
RN o 2 RN o 2 2
1=HALFIO=FULL 3 1=HALF/0=FULL 3 1=HALFIO=FULL 3 3 3
4 4 RTS_TTL 4 4 4
5 5 TX_TTL 5 5 5
6 TX 6 6 DATA- 6 TX- 6
7 7 7 7 7
8 8 8 8 8 :l
9 RTS 9 9 DATA+ 9 TX+ 9
RN 10 10 RN 10 10 10
RN 11 11 RN 11 11 11
1=485/0=232 4D 1=485/0=232 1 1=485/0=232 4D 12 12
13 13 CTS_TTL 13 13 13
14 14 RX_TTL 14 14 14
15 RX 15 15 15 RX+ 15
16 16 16 16 16
17 17 17 17 17
18 CTS 18 18 18 RX- 18
PREVIOUSLY COMMS_0
itle
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/] ; —— C335

/] ; —— C336

c51
SURGE VIN 50V MAX 2V 1 2200pF | |22009F 2200pF SUPER-CAP
FiL24 [ FIL23 CPU AND COMMS
U275 TRACO TP364
ELKE_FILTER 330 kHz Fsw ELKE_FILTER
F1 1A_SB 495-THD10-2411WIN
TRACO_THD_10WIN
ELEC+ 5V CPU ELEC F 1 3 5V_CPU_VIN P_ 22 14 5V CPU[VO P 1 3 5V_SUPERCAP_FEED
ELEC+ ) o/\/c DTD 1251V N P V.OP D__T__D * < 5V_SUPERCAP_FEED
18-36VDC NOM T T c797 C798
FROM PWR CONNECTORS SHEET ~ o ?322 z ~ 47uF 47uF 5V
S0V 2 LOL 2A
3 |V.IN_P [ 16 _
¢ ® Z  cVOM < ®
1 D79 | ol v
HI ENABLES = SMDJ36CA -
BUS GND diode_smc ISO GND
EN_5V_CPU EN_5V_CPU 1.25" x 0.80" x 0.40" TP365
FROM uCHIP_XLP SHEET
|
[
—— (333 53060 —— C334
2200pF 2200pF
/77 /77
/ﬁ: c341 €337 /ﬁ: C342
2KV 2200pF 2200pF 2200pF
FIL25 I I FIL26 TP366 DG14 AHRS
ELKE_FILTER ngzg TRACO ELKE_FILTER FREEWAVE
F2  1A_SB “THD10-2411WIN
TRACO_THID_10WIN
ELEC+ 5V2A_ELEC_F 1 3 _ 5V2A_VIN_P _ 22 14 5V2A VO P 1 3 5V _2A
ELEC+ M\ P EITD 1551V N P V. OP EI—_T_—D L < 5V_2A
T T C799 |  C800
~ C424 z ~ 47uF 47uF 5V
10uF ) 6 2 A
3 |VIN_P l 16
= S = Z o VOM S =
N D80 o ol
HI ENABLES = SMDJ36CA -
BUS GND 1ISO GND
EN_5V2A > EN_5V2A 1.25" x 0.80" x 0.40"
FROM uCHIP_XLP SHEET
|
[
—— 339 53060 —— C340
2200pF 2200pF
/77 /77

[Title
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Size
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10020068

Rev
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[Sheet 1 of
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1500V ISOLATION

—— 3532V C349 —— 354
2200pF | |22009F 2200pF
FIL27 [ FIL28
ELKE_FILTER U274 ELKE_FILTER TP368
F3 1A_SB 495-TDR2-2412WISM
TRACO_TDR_2WI PAROSCI
ELECH >>Lo/\/o 12V5W ELEC F 1 EI—_T_—D 3 12VEW VIN_P _ 14 [ N p v op|8 12V5W VO P 1 D__T__D_ 3 12V|PAROSC] < 12V_PAROSCI
18-36VDC NOM
FROM PWR CONNECTORS SHEET o g o 12V
L 0.167 A
o . w2 vom2 o+ PRROSCLEN pprosCI RTN
e D82 c425 ~ ol C347 C348
= SMDJ36CA 10uF 47uF  47uF
BUS GND H 25V
EN 12V PARGSCI SIZE: 0.74" X 0.68" X 0.35" o .
EN_12V_PAROSCI > — =
FROM uCHIP_XLP SHEET HI
ENABLES [l
OUTPUT |
—— 351 53060 —— c352
2200pF : 2200pF
/77 /77
INDIVIDUALLY ISOLATED
—— C361 C360 —— C362
2KV 2200pF | |22009F 2200pF
[
FIL30 FIL29 12v
U273 TP370 25A
ELKE_FILTER ELKE_FILTER
F4 4A FB 495-TEN-30-2412WIN
TRACO_TEN_30WIN
ElEcs S ELEC+ o/\/c 12V30W_ELEC_F EI—_T_—D 3 12V30W_VIN P _ _ _ VNP VOF 4 12V30W VO P 1 EITD 3 _ 412V iso (+12V 150
6 ‘L ‘L
o~ z TRM | = . o~
[V
T T )
+ N . VINM Z VoM C3%55 795 1
“— BUS GND D83 C426 C719 - 47uF  47uF
SMDJ36CA  15uF 15uF 25V
50V 50V C_2220 ISO GND
SIZE: 2.00" X 1.00" X 0.66" TP371
EN 12V30W ( WITH HEAT SINK))
EN_12V30W —
FROM uCHIP_XLP SHEET HI :
ENABLES
OuTPUT 1500V ISOLATION
|
[
—— c358 53000 —— 359
2200pF 2200pF
/77 /77
Title

SCH, AUV M'BOARD, DC_DC 12V

[Size Document Number Rev
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F5 2A_SB

ELEC+

10V_IN_FUSE

ELEC+

18-36VDC NOM

FROM PWR CONNECTORS SHEET

HI ENABLES
OUTPUT

TI_10V_EN

—

U272 CONNECTED FOR 10V OUTPUT
TEN 20-2421WIN
C605 1000pF FIL37
" p TRACO TP372
[ ELKE_FILTER
FIL13 BNX026HO1L 2kV TRACOHEN_20WIN T
1 2 10V_IN_PLUS 3 1 3 10V_ISO
B CB ”—————— V_IN_P V_O_p I__T__| . . - — =
3 1 - 1 [ L
3 == 4 T
PSG=S CG 4
z V_O_G— N
[l £ N/C
10V_IN_RTN | 15 10V_ISO_RTN _
BUS GND < ¢ VINM -z vV OoN c721 cr22  ¢is
c607 D78 o 15uF  15uF  15uF
4.7uF SMDJ36CA C606 50V
diode_smc 1000pF

PLUS AND MINUS 5V CONVERTER

< 10v_ISO

10V 3A

< 10V_ISO_RTN

EN_1OV >

FROM uCHIP XLP SHEET

1500V ISOLATION

SIZE: 2.00" X 1.00" X 0.66"
(WITH HEAT SINK )

[Title
SCH, AUV M'BOARD, DC_DC 10V
[Size Document Number Rev
B 10020068 B
Date: Wlednesday, September 06, 2017 [Sheet 1 of
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DROP_WT_PWR DROP_WT_PWR

FROM STANDBY POWER SHEET

(BUS VOLTAGE OR 24V BACKUP BATTERY )

DS3

SPARE FUSE LED_RED
Fo 5ASB
Ao E16
R57
26.1k W -
1 N TO PWR CONNECTORS
= F8 5ASB
e T <A ! BURN_PLUS < BURN_PLUS
: BURN_MINUS _

< BURN_MINUS

K2
| V23105A5001A201
24V 150 mW COIL (19.2 - 59.5 VDC) -
DGK PB385-ND
OPERATE VOLTAGE MIN 19.2VDC
RELEASE VOLTAGE: 1.2VDC e20 SEAWATER
GND
o
%
DROP_WT PIC_CMD > DROP_WT PIC_CMD 1 \—
Q150
FROM uCHIP_XLP SHEET R410 «
M BSS138
4
Rs_?'a BUS GND
[sp]
|_
DROP_WT NOW _ | !‘_%
N
151
® R546 « Q
™M BSS138
|_
DROP_WT NOW N | "_}
DROP_WT_NOW_N > — — \_|—
GND OR 3.3V @152 =
FROM ACCOMMS BSS138 Bus eNp
R547
BUS GND REFERENCED 1M
BUS GND
Title
SCH, AUV M'BOARD, DROP WEIGHT
Size Document Number Rev
B 10020068 A
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U365

MIC5233_3P3M5

SUPERCAP_V_OUT

BUS GND

3V3 XLP_I2C
BUS* ! Vin Vout EE—
o
z
3 EN O nc4 -4
ce3g —L o c840
1.0uF 2.20F
D
BUS GND
BT1 U368
MPD_BS_5 TPS3613-01 U166 3v3 i
3V_LITHIUM XLP_PIC_PWR BUS GND
; = 10 1 vgat vout M — oo vss 2 [If U165 18015400
3v3 BUS XLP_PIC_ICSPDAT
= 21 vop RESET N [ 381 o I + 21 Ras RAO/ICSPDAT [—2 == veer Pveez |2
N XLP_PIC_ICSPCLK
— 845 MR N ReseT [ 0-1uF [ D 3 Ras RAt/csPeLK (12 — 21 spat | soaz |-
- 0AuF 8 = caa2 [ XLP_PIC_MCLRN _4 17__EN_5V_TRIG_1PPS R554 R258 R259 3 6
N SENSE BUS GND 2%0F f MCLRN/VPPIRA3  RA2 1ok ok o scL1 | scL2
= 5 z 6 DROP_WT PIC CMD 5 16 EN_CHG SUPERCAP 4 5
BUS GND > CEIN.N & CDOUT N [~ = ———————————"Rc5 RCO { GND1 | GND2
BUS GNO=" ~ BuscnD EN_12V_PAROSCI N 2P6V_BUS_SENSE
= Roc2 —EN T2V PAROSCIN 6 | pea ret 2 —=
EN_5V2A N 7 14 EN_3V3 DC N
— RC3 RC2
2 3V3_SENS ~ BUSGND EN_5V_CPU_N 8 13 PIC_SDA
mia E —————————1Rec6 RB4
2 EN_12V30W_N 9 12
R563 ——————Ra7 RB5 [—
1 EN_10V N 10 11__PIC_SCL
J173 mt1 200k ————————R87 RB6 25k
HARWIN_M80_8820242 ISOLATION
E L PIC16LF1828-1/SS
X " BUSGND R551 R552
START-UP 56k ook s
REED SWITCH R553
CONNECTOR ICSP CONNECTOR FOR PICkit
REMOVE MAGNET
TO MAKE CONNECTION XLP_PIC_MCLRN
BUS GND
[ =
BUS GND
|
a2
DF11-6DP-2DSA(01)
©
EN_12V_PAROSCI
XLP_PIC_ICSPCLK ©
XLP_PIC_ICSPDAT XLP_PIC_PWR
EN_12V_PAROSCI_N
Q132
BSS138 EN_5v2A
3v3_BUS BUS GND—
EN_5V2A N
603
0.1uF EN_5V_CPU Q133
= Bl i u271 BSS138
BUS GND YN EN LM4120AIM5X-3.0/NOPB
3v3 BUS 3V_REF 3o rer e EN_5V_CPU N BUS GNI="
0.1uF] GND Q134
€601 €600 C602 ~
1.0uF 0.1uF BSS138 EN_12v30W

OFF-PAGE CONNECTORS
BUS AND BATTERY VOLTAGES

BUS+ >>BUS*—
PWR CONNECTORS

DW_STBY_BATT_PLUS >—I:J\,\LS.I'BY*BA‘I“I-J:'LUS

24V ACOMMS DROPWT

SBD_BATT_PLUS >>—SB'3*BATT*F"‘US

NOVATECH SBD WARRIOR

NOVATECH_BATT_PLUS >—NOVATEC}-LEATT*PLUS

NOVATECH SBD WARRIOR

VOLTAGE SCALING FOR ADC

TP513

i - BUS GND
3V_LITHIUM 16 P U270
NO > w ADC128D818CIMTX/NOPB
SCALED_24V_BATT 15 INT >\ 12 BIT DELTA-SIGMA
6
SCALED_SBD_BATT 14| o INT_N o
SCALED_NOVATECH_BATT 13 2 PIC_SDA
IN3 SDA
PIC_SCL
20 N4 seL |2 =
s 7
10 A0
IN6 8
9 o INE =
= IN7

DW_STBY_BATT_PLUS

SBD_BATT_PLUS

z
o
1

BUS GND

TP7195,

NOVATECH_BATT_PLUS

EN_10V_N

EN_3V3_DC_N

EN_12V30W_N

Q135
BSS138

o EN_5V_TRIG_1PPS N

EN_5V_TRIG_1PPS

Q137

EN_3V3_DC BSS138

BUS GND—

ISO_SDA
C384
1SO_SCL 0.1uF
150 GND

OFF-PAGE CONNECTORS

__SUPERCAPV OUT__ ¢ s\ipercap_v_ouT

5V CPU POWER

L{( 1SO_SDA

54100
L({ISO?SCL

54100
M« EN_3V3_DC
ENSVCPYU  (en sv_cPu

CPUPOWER
ENSVZA K ENsv2A

DG14 AHRS FRWV
EN_12V.PAROSCI  (¢eN_12v_PAROSCI

PAROSCI
%{ENJZVSOW

INSTRUMENTS
ENIOV. K Enov

NOVATECH SBD WARRIOR

%< EN_5V_TRIG_1PPS_N

TRIG 1PPS ISO POWER

w« EN_CHG_SUPERCAP
SUPER CAP
|
DROP_WT.PIC CMD K DROP_WT_PIC_CMD
3V3_BUS
—

DROP_WT
3V3_BUS
DC_DC_3V3

—(P‘C’SCL PIC_SCL
__PGSDA o oo

SWITCHED BUS TEMP

SCH, AUV M'BOARD, uCHIP XLP

Document Number

10020068

© 24V Nom R528 )
R263 150k
909k
A SCALED_SBD_BATT SCALED_NOVATECH_BATT
SCALED_BUS+ SCALED_24V_BATT
12V->2.988V 6V->3.00V
45V->3.0V 30V->2.973V R265 R529
R482 R264 100k 100k
100k 100k C385 Cc817
C604 C386 0.1uF 0.1uF
0.1uF 0.1uF
= = BUS GND ~ Busenp
BUS GND BUS GND
[Title
ize
[
Date:

[

ev

A
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1




u12 u13
XR20M1280 XR20M1280
3v3_ISO - - - - o -
R81 ‘L C56 J‘ C57
R30 R36 33k 1u R31 R37 R80 1u
33k 33k 1% T oo g g e= 33k 33k 33k T oo gl g e=
1% 1% 1% 1% 1%
< n (@] [ L o] < n (@] = L o]
355§ 2 © 35 %50
[ S5 o Z z 1O 35 o Z
1 Q o 5 17 1 8 o o 17
l2cisP# Qo 8 § GPIO7 i2cisP# 2 o 8 g GPIO7
= > 3 > > 3
TO TS_4100 2 | ENIR# GpIos -8 2 | ENIR# GpIos -8
MISOT S MISO1 3 1o GPIoS 119 MISO1 3 1o GPIOS 119
R508 4 20 R509 4 20
0.0 Ohm SDA GPIO4 0.0 Ohm SDA GPI04 [~=———PDIS_SPI_UART_1
SCK1) SCK 5 scL RI#/GPIO3 22— SCK1 51 scL RI#IGPIO3 22—
IRQO), IRQO 6 | \ra# co#GPIO2 22— IRQ1 PHRA! 6 ra# co#iGPIO2 23—
MOSI1 ) MosSI 7 siuat DSR#/GPIOT 24— MOSI "1 sua DSR#/GPIOT 24—
Cso > €S0 8 | csino DTR#/GPIO0 22— cs1 YHES! 8 1 csino DTR#/GPIO0 22—
UART_RST UART RST
UART_RST > — 9 | RESET# cre# 26— — 9 | RESET# cTs# 28— ((CTS_SPI_UART_1.N
10 SLEEP/PWRDN# RTS# 27 10 SLEEP/PWRDN# RTS# 27—((RTS,SF’LUN?TJ,N
1 Enass# X |28 SP'—UARTO—TXD< SPI_UARTO_TXD 1 enass# Tx |28 SPLUART X1 < SPI_UART_TX1
~— N ~ N
R93 — 2 2 Ry |20 SPI7UART07RXD,< SPI_UARTO_RXD a o 2 2 Ry 29 SPI_UART RX1 < SPIUART RX1
33k < Z = = < Z = =
1% o O] x X o (O] x x
P P S P b S
SPI UART O RO1
- - R SPI UART 1
TO SBD_WARRIOR 1%
TO SPI_UART_IF_1
UART OSC 0 1 FORMERLY COMMS_6 FORMERLY COMMS_7
UART OSC 0 1
1ISO GND
UART 0SC_0_13 UART OSC 0 1
33,150 3V3_1SO
—— 388
0.1uF
1ISO GND
Title
SCH, AUV MBOARD, SPI_UART_0_1
Size Document Number Rev
B 10020068 A
Date: [Sheet 1 of 1
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U178 U179
XR20M1280 XR20M1280
3V3_1SO _ _ _ _ _ _
R292 ‘L C394 J‘ C397
R29 R29 33k 1u R29 R29 R298 1u
33k 33k 1% T o e g g = 33k 33k 33k T oo g g e=
1% 1% 1% 1% 1%
T8 0L We Y8 o p W e
(@] o (@] (@] o O
z 9 ¢ 5 38 =z z % ¢ 5 3 =z
1 g o o 17 1 Q o 5 17
cisPi Qo 8 g GPlo7 2cisPie Q@ o 8 g GPlo7
> > = = > >
TO TS_4100 2 | ENIR# GPios -8 2 | ENIR# P06 8
MISOT S MISO1 310 oPIos |12 MISO1 310 P05 |12
R506 4 20 R507 4 20
0.0 Ohm SDA GPI04 F=——<SPI_UART2_PDIS_N 0.0 Ohm SDA GPI04 F=———<PDIS_SPI_UART_3
SCK1 SCK 5 scL RI#/GPIO3 [-22 SCK 5 scL RI#/GPIO3 22—
IRQ2) IRQ2 6 | \Ra# co#GPIO2 22— IRQ3pHIRA3 6 ra# co#GPIO2 22—
MOSI1 MosI 7 siuat DSR#/GPIOT 24— MosI 7 { st DSR#/GPIOT 24—
cs2 » €S2 8 | csino DTR#/GPIO0 22— cs3 HHES3 8 | csino DTR#/GPIO0 22—

UART_RST UART RST 9 | RESET# CTs# -2 ((SPI_UART CTs UART_RST 9 | RESET# cTs# 28— (KCTS_SPI_UART 3 N
10 | SLEEP/PWRDN# RTS# 27%(SF’LUART,RTS 10 | SLEEP/PWRDN# RTS# 27—<<RTS,SPLUART,3,N
1| Cyasss Tx |28 SPLUART Tx2 < SPI_UART TX2 1| Casss Tx |28 SPLUART Tx3 < SPI_UART Tx3

~— N -~ N
R294 a o Z 2 rx -2 SPI UART RX2 ¢ Spi_UART RX2 o o Z < rx 2 SPI_UART RX3 /¢ Spi_UART RX3
33k < Z = = < =z = =
1% o (O] x x o (O] x X
[92] N ~— N (92} N - N
(s2] — o o o™ — [s2] (s2]
R300
SPI UART 2 RaC SPI UART 3
— —_ 3k — —_
TO FREEWAVE TO SPI_UART_IF_3
UART OSC 2 3 UART OSC 2 3
FORMERLY COMMS_8 FORMERLY COMMS_9
ISO GND
UART_OSC_2 3 UART OSC 2 3
33150 3 3V3_1SO
—— C390
0.1uF
ISO GND
Title
SCH, AUV MBOARD, SPI_UART_2_3
Size Document Number Rev
B 10020068 A
Date: [Sheet 1 of

O

Wednesday, September 06, 2017
[ 1




U180 U181
XR20M1280 XR20M1280
3V3_1SO _ _ _ _ _ _
R312 ‘L €409 J‘ C412
R31 R31 33k 1u R31 R31 R318 1u
33k 33k 1% T o e g g = 33k 33k 33k T oo g g e=
1% 1% 1% 1% 1%
Y90 LW Y90 L W
(@] o (@] (@] o O
z 9 ¢ 5 38 =z z % ¢ 5 3 =z
1 g o o 17 1 Q o 5 17
cisPi Qo 8 g GPlo7 2cisPie Q@ o 8 g GPlo7
> > s > > s
TO TS_4100 2 | ENIR# GPios -8 2 | ENIR# P06 8
MISOT S MISO1 310 oPIos |12 MISO1 310 P05 |12
R510 4 20 R511 4 20
0.0 Ohm SDA GPIO4 —=—————<KPDIS_SPI_UART_4 0.0 0hm SDA GPIO4 (PDIS_SPI_UART 5
SCKD SCK 5 scL RI#/GPIO3 [-22 SCK 5 scL RI#/GPIO3 22—
IRQ4 IRQ4 6 | \Ra# co#GPIO2 22— IRQ5PHRAS 6 ra# co#GPIO2 22—
MOSI1 MosI 7 siuat DSR#/GPIOT 24— MosI 7 { st DSR#/GPIOT 24—
Cs4 ) cs4 8 | csino DTR#/GPIO0 22— css YHESS 8 | csino DTR#/GPIO0 22—
UART_RST > UART RST 9 | RESET# cTs# F22—— < SPI_UART4_CTS N UART_RST 9 | RESET# cTs# 28— < SPI_UART5_CTS_N
10 { 5L EEP/PWRDN# RTS# 27%( SPI_UART4_RTS_N 10 { 5L EEP/PWRDN# RTs# 2L < SPI_UART5_RTS_N
1 Enags# x |28 SPLUART TX8 ¢ spi UART TX4 1 Enags# Tx |28 SPLUART TX5 ¢ spi UART TX5
~— N ~ N
R314 a o Z 2 rx -2 SPI UART RX4 ¢ SPI_UART RX4 o o Z < rx 2 SPI UART RXS ¢ Spi_UART RX5
33k < Z = = < =z = =
1% o (O] x x o (O] x X
[92] N ~— N (92} N - N
(s2] — o o o™ — [s2] (s2]
SPI UART 4 oz
-_— -_— 10 SPI UART 5
TO SPI_UART_IF_4
TO SPI_UART_IF_5
UART OSC 4 5 UART OSC 4 5
1ISO GND
UART_OSC_4_5) UART OSC 45
3V3_ISO 3V3 15O
—— C405
0.1uF
1ISO GND
Title
SCH, AUV MBOARD, SPI_UART_4_5
Size Document Number Rev
B 10020068 A
Date: [Sheet 1 of 1
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Ethernet Ports

AC signal termination

49.9 Ohm
ETH RX_P R334
ETH RX M
ETH TX P R39
ETH TX M
ETH2 RX P R41
ETH2 RX M
ETH2 TX_P R335
ETH2 TX M

[Title
SCH, AUV M'BOARD, ETHERNET
Size Document Number Rev
B 10020068 A
Date:
5

C417

C418

C419

C420

ISO GND

TO TS4100 CN2 ODD

ETH_TX_P)

ETH_TX_M)
ETH_RX_P)
ETH.CT >

ETH_RX_M)

ETH_ACT_LED ),

TO TS4100 CN2 EVEN

ETH2_TX_P >

ETH2_TX_M >
ETH2_RX_P
ETH2_CT >

ETH2_RX_M >

ETH2_ACT_LED >

J226
JXD2_0010NL

TX+

CT_TX

TX-

RX+

CT_RX

R337 150

RX-

NC7

YA

YC

GA

MT1
MT2
MT3
MT4

vISO GND /77

MT1
MT2

MT3
MT4

J227
JXD2_0010NL

TX+

CT_TX

TX-

RX+

CT_RX

R333

150

RX-

NC7

YA

YC

GA

MT1
MT2
MT3
MT4

MT1
MT2
MT3
MT4

ISO GND 4
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BACKUP BATTS

J236

6V

NOVATECH_BATT_PLUS

DISABLE_LOC_AIDS

U354 LTC6993-1
1 6

CON4

1SO GND

J228

TRIG OUT

+5V

R538 0.0 Ohm

5 5V_SUPERCAP_FEED ||C832 0.1uF

DISABLE_NOVATECH_SBD_PWR_N

12v
SBD_BATT_PLUS

CON4

1
+12_is0 Py—2VISO

10V_ISO

10V_ISO )
FROM DC_DC_10V_SHEET

10V_ISO_RTN

C756

10V_ISO_RTN )

ROUTE TO SPI UART_0

1
5o T

SPI_UARTO_TXD >>—SPLUARTO*TXD
SPI_UARTO_RXD >>—SPLUART°*RXD

3V3 LEVEL

FROM TS4100

DISABLE_LOC_AIDS

ENABLE_LOC_AIDS )

> DISABLE_LOC_AIDS

ENABLE_LOC_AIDS

TO uCHIP XLP

NOVATECH_BATT_PLUS

NOVATECH_BATT_PLUS )

SBD_BATT_PLUS

SBD_BATT_PLUS

FROM DC_DC_5V SHEET

+5V
5V_SUPERCAP_FEED Yy 2V-SUPERCAP FEED

GND vCe Q140
R243  1.00M BSS138
1SO GND SET DIV
ISO GND 1SO GND
R540
604k 50 mSec 1SO GND
OneShot
Non-Retrig
iSO GND
S1GE3 9 TP400  TP710
2
2 | 15 < oo TO PWR CONNECTOR SHEET
NOVATECH 2 A
13 12 9 NOVATECH_PWR_ENABLED (NOVATECH_PWR_ENABLED
5 8 SBD_PWR_ENABLED
4 [
H i 16 l SBD WARRIOR 0.8 A
- CLOSES
1 6 +5V K4 TP720
5V_SUPERCAP_FEED 2 RELAY_DSP_2A L2 5 P71
| 1 2] 5V 300 mW COIL (4 VDC min)
—N_ Latching
D47 K3 S1G-E3 D48 G%mA 10mSec Operate Time
S1G-E3 V23105A5303A201 DGK 255-1626-ND
12V 200 mW COIL (8.4 VDC min)
DGK PB385-ND 10V_ISO_RTN
ENABLE_NOVATECH_SBD_PWR_N
LTC6993-1
usss R542 0.0 Ohm
ENABLE_LOC_AIDS 1 6
TRIG OUT
SUPERCAP_FEE
2 GND  VCC 5 SRR I? C833 0.1uF Q141
3 4 R338 1.00M BSS138
1SO GND SET DIV
ISO GND 1SO GND
R544 R543
604k 50 mSec 1.00M 1SO GND
OneShot
Non-Retrig POWER AND DATA
SBD WARRIOR CABLE TO SBD WARRIOR
iSO GND R545
392k
HARWIN DB15 MALE
HARWIN_M80_8631042 M80-8891005 SIGNAL
NAME
iSO GND

SPI_UARTO_TXD

of <[ o of

MT3
MT4

B Q)

SPI_UARTO_RXD

NO HANDSHAKE IMPLEMENTED

1 EXT_UART_TXD

2 GND

ISO GND

3 ocC_1
4 GND

SBD_PWR_ENABLED 5

5 VIN

1SO GND. 9

ON THE SBD WARRIOR COMPONENT

6 5V OUT
7 GND
8 GND
9 GPIO_2
10 ADC_2

11 EXT_UART_RXD

12 GND

13 0ocC_2
14 GPIO_1
15 ADC_3

[Title

SCH, AUV M'BOARD, NOVATECH_SBD_WARRIOR

ize Document Number

[

10020068

[

ev

A
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3V3 IS0

C724 0.1uF

|—0
23150 3 3v3_ISO [ 3

j ?& U210A

UART_0OSC 0 1

CUART_0OSC_0_1

Cc34 ISO GND <

-

0.01uF  ISOGND 74HC7014D,118

100 V
UART CLK 1 >02 UART_CLK_N 5 UART OSC 2 3

CUART_0OSC 23

4
| 3

N\ /

U18

ECS-TX0-3225-147.4-TR 9 g U210D UART OSC 45 (vt 0SC 4 5
14.7456 MHz %GND

EOH VCC
GND OuUT

1
2

N/C
10 UART OSC 6 7

CUART_OSC_6_7

ISO GND

12 UART OSC_MON

O
TP415

TP416
1SO GND
[Title
SCH, AUV MBOARD, XTAL OSC FOR UARTS
[Size Document Number Rev
B 10020068 A
Date: Wednesday, September 06, 2017 [Sheet 1 of 1
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GPIO COMMANDS

LOGIC LEVEL OUTPUTS

U366
FROM TS4100 SHEET MAX14130
3V3_4100 1 16 3V3_BUS
VDDA 5o VCCB
21 GNDB15 2,
NDA2 NDB15 TO SWITCHED BUS SHEET
TAILCONE_EN_CMD TAILCONE_EN_CMD 3| war ouTe1 14 TAILCONE_EN  TAILCONE_EN
DVL_KFT_EN_CMD DVL KFT_EN CMD 4 1 INa2 ouTs2 2 DVL_KFT_EN < DVL_KFT_EN
GULPERS_EN 3 GULPERS_EN_CMD 51 A3 ouTB3 12 GULPERS_EN < GULPERS_EN
BUS_SW1_EN_CMD) BUS SW1_EN CMD 6 | Nnag outss " BUS SW1_EN < BUS_SW1_EN
e eng 2
8 | GNDAS GNDBY |2
ISO GND ‘BUS GND
U367
MAX14130
3V3 4100 1 16 3V3 BUS
VDDA 5o VCCB
—21GNDA2 | GNDB15 2
BUS_SW2_EN_CMD BUS _SW2 EN CMD 3| ar ouTe1 14 BUS_SW2_EN < BUS_SW2_EN
BUS_SW3_EN_CMD BUS SWSENCMD | 4 1\ a2 ouTs2 2 BUS_SW3 EN < BUS_SW3_EN
5 12
1872 INA3 ouTB3 Gp774
FUTURE USE _ 6 11
83 INA4 OuUTB4 Gp775
e eng 2
R646 R647 8 9
0.0 O 0.0 Ohm GNDAS GNDB9
ISO GND 'BUS GND
FROM TS4100 SHEET
FROM DC DC 5V 3V3 SHEET
3v3_4100py2V3 4100 . V8 BUS ¢ 3v3 BUS
C843 €937 C844 C938
0.1uF 0.1uF == 0.1uF w
ISO GND ‘BUS GND
Title
SCH, AUV MBOARD, ISOLATED GPIO
ISize Document Number Rev
B 10020068 A
Date:
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ALL CONNECTORS
VERTICAL THRU HOLD
TVS
USB_A_DUAL
PROTECTION J89 A
USB_DN1_5V.
U217 USBLC6_2 _DN1_ 1
o1 1 o168 USB_DN1_PROT_M 2| s
USB HUB - = .
SUPERCAP_V_OUT
ISOGNDq 2] oo veus L2 _V_OUT 5V NOM 3
o =4+ USB_DN1_PROT_P o
wiiso  “PBr—, =47 85mA max 211023 1024 | e e
L1 | = 0.34A max
USB_DN2_5V
U218 USBLC6_2 _DN2_ ! 5leys iy M BgQL
USB_DN2_PROT_M
U216 UsB25148 Hio11 1016 [A—SELRAPROL & fusea w2 |12 PORT
0.1uF ISO GND 2 5 SUPERCAP_V_OUT 5V NOM 7 MT3
ne 27 | 5 I 460 Q— GND  VBUS USB2+  MT3
VBUS_DET VDD1 it 3 4 _USB_DN2_PROT P 8 MT4
e 13| 00 cuRs T | ca61 1023 102_4 GND8  MT4
B 1
nc 17 15 V%
—| OV_CUR2 vDD3 {so aND 1SO GND
ne 1910y curs vop4 |22 I 463
nc 21 29
FROM TS_4100 SHEET | OV_CUR4 VDDS
CN2-29 36 ca65 -
VDD6 [
USB_HOST M3 USB_HOST_M 30 | e up. 50 ohib
USB_HOST P USB_HOST P 311 Uss_up+ USB_DN1- [ USB DN1M
CN2-31 Uss DNis |2 USB_DN1_P J92 USB_A_DUAL
nc 28 !
| SUSPEND U226 USBLC6_2 USB_DN3_5V 1
3 USB_DN2_M - |81
25 USB_DN2- 1 6 USB_DN3_PROT_M 2
CNFIG_1 4 USB_DN2_P 101_1 1016 USBI-
USB_DN2+ 1SO GND 2| o veus |2 SUPERCAP_V_OUT 5V NOM 3 1 UsBi+
OFF_BD_RESET_N 26 < |_ -
OFF_BD_RESET_N) RESET_N 6 USB_DN3_M 3 4 USB_DN3 _PROT_P 4
CNt-o RAOT 158K USB_DN3- 102.3 102_4 GND4
SDA USB_DN3+ |- USB DN3. P |
| USB_DN4_5V
N U219 USBLC6_2 _DN4 ! Sloys  r [T DUAL
scL 8 USB_DN4_M 1 6 USB_DN4_PROT M 6 MT2 UsB
. <7150 GND USB_DN4- 101_1 1016 USB2-  MT2 PORT N
USB_DN4_P SUPERCAP_V_OUT
32 | yrAL_ouT UsB_DNa+ |2 — 10 GNDQ—Z GND  vBUS [P2—reRCARYOUT  SVNOM 71 usse w3 [FHT3
USB_DN4_PROT_P |
33§ XTALIN 12 e 31023 1024 [ — 8 enps  wmra T4
PRT_PWR1 [—
14 16 nc N
>—||:|I—4 CORE_FILT ~ PRT_PWR2 [— {60 GND 195 anD
18 nc
Y1 24MHz c791 car2 34 PRT_PWR3 [—
Tu 0.1uF PLLFILT 20 nc
car0 == : PRT_PWR4 [
16pF 16pF 792 ca7a 35 1R BiAS resT e
Tu 0.1uF 37
GND_PAD R418 412k
. . . R409 3V3 IS0 HIGH SIDE SW
10 GND€7 12,0k 1S0 GND O CURRENT / O TEMP N
car8 PROTECTION
0.1uF
ISO GND © U225 MIC2026_1YM
USB_OTG_5V ISO GND
USB_OTG_5V pr——e—o———— 2 | N 4 EN_USB_OTG 1 8 USB_OTG_5V
CN2-76 ENA OUTA
2 7 SUPERCAP V. OUT  +5v
USB_OTG 1D 3 USB_OTG ID T U224 (OPENDRAN | FLGA N
- NC7SZ14P5X OUTPUTS ) 3 | ca79
CN2-74 1SO GND nc FLGB GND 1 0AUF
41 Eng outs [
J211
U220 USBLC6_2 N WURTH_651005136421
ISO GND
USB_OTG_M USB_OTG_PROT_M USB_OTG_5V
USB_OTG M = 011 1016 |2 — —= v USB
. SUPERCAP_V_OUT
CN2-35 IS0 GNDG 2| o veus L2 _V_OUT 5V NOM 2| ss. oTG
B USB_OTG_P USB_OTG_PROT_P 8
USB_OTG_P ) — 3 102.3 102_4 4 — = 3 { use+ PORT
CN2-37 USB_OTG_ID 3
5 e
GND5 S5
U222 MIC2026_1YM IS0 GND E E
EN_USB_5VY EN_USB_5V I ouTa L2 USB_DN1_5V
2] en | |7 SURERCAP v OUT  4sv
( OPEN DRAIN ) IS0 GND
OUTPUTS
) 3 res GND |2 480
0.1uF
4| s outs L2 USB_DN2_5V
ISO GND
U223 MIC2026_1YM
oA ouTa L2 USB_DN3_5V.
2 7 SUPERCAP_V OUT  +5v
= FLGA IN —
(OPEN DRAIN
OUTPUTS
) 3 res GND |2 a8t
0.1uF
4| s outs L2 USB_DN4_5V
ISO GND
+5V
A SUPERCAP_V_OUT 3 SUPERCAP V OUT gré20 A
ava_is0 Sy V31O o TP421  3V3ISOLATED
C466 —— = C793C467 —— —— C7%
0.1uF 1 o.1uF u NOTE: REFERENCES:
REMOVED HI SIDE SW TS-4100 SCHEMATIC
"FLAG" SIGNALS TS-8550 SCHEMATIC
gra22 Tlie
IS0 GND 7 SCH, AUV MBOARD, USB
ize Document Number ev
C 10020068 A
[Date: Wednesday, September 06, 2017 heet 1 of 1
5 | 4 | 3 | 2 [ 1




2.5kV

CONSOLE_RS232_TXDO0

CONSOLE_RS232_RXD0

CONSOLE_COMMS_RTN

TS-4100
CONSOLE
RS232
J136
HARWIN_M80_8280442
4 | 2
3 1
VERT SMT

FACE VIEW, MALE PINS

ISOLATION
TS4100
CONSOLE_TXD y-SONSOLE TXD
CONSOLE RXD CONSOLE_RXD
PDIS_CONSOLE»—P IS CONSOLE HOW TO IMPLEMENT ?
U348
ADM3251E
1 20 _
5V NC1 VISO
SUPERCAP_V _OUT 2 ISOLATION 19 —T— c823 _J—_ c824
* VCC2 V+
18 L T o1 0.1uF
> T L
vees or 17 c825
CONSOLE_RXD 8 T‘——I_ 0-1uF
= CMOS_ROUT | 232_TOUT
CONSOLE_TXD 9 15
CMOS_TIN 232_RIN
5 | SNPd o) 13 C826
6 | GND5 @» C2-
GND6 = LT o1r
7 ! 12
751 GND7 VA
GND10 o 827
- 0.1uF
1ISO GND

SUPERCAP
SUPERCAP_V_OUT 5v

SUPERCAP_V_OUT

C822

lowF
l .

ISO GND

ESD PROTECTION
INTEGRATED IN IC

[Title
SCH, AUV MBOARD, CONSOLE RS232
Size Document Number Rev
B 10020068 A
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<TAILCONE_PWR

IEER
TAILCONE |
u227 EeeE
2 2 2 2
© o0 © ©
BTS50085-1TMA
4 D61
BUS+) VBB2 STPS50458G-TR
45V 50A
TAB VBB1
E ~ suseno
TAILCONE_EN_N "’l ©
ON OFF
OFF L
ON
TP786
TAILGONE_EN 3 TAILCONE_EN 1
FROM ISOLATED GPIO SHEET q| Q143
BUS GND R425 Y | Bss13s
= BUS GND

DVL_KFT

U359
VN750PS-E

BUS+ )
ofe]
ON 2 o
oFF _[~ N 5o
DVL_KFT_EN st 72
DVL_KFT_EN — 4 2
—Nc O

FROM ISOLATED GPIO SHEET

GULPERS

ouT1 g:—(<DVL7KFT7PWR
ouT2

s0-8

1

BUS+ )

ON
OFF _[

GULPERS_EN

En

36V MAX 6A MAX
60 mOhmS

U360
VN750PS-E

ST

GULPERS_EN )
FROM ISOLATED GPIO SHEET

TEMP SENSE

[l
z

vecet
GND VCC2

NC

ouT1 —T—(g KGULPERS_PWR

ouT2

s0-8

1

36V MAX 6A MAX
60 mOhmS

0.01uF
C809
I|__|_ ( Locate temp sensor
3V3_BUS P ser
_BUS D) ] L close to High Side
FROM DCDC_5V_3V3 SHEET © " Busond Switches )
Q
o 4
> ADDO
PIC_SCL 3 Pic_scL seL 3
PIC_SDA 6 ALRT = =
PIC_SDA ) = SDA 2 ~ BUSGND
5]
FROM uCHIP_XLP SHEET
U106
BUSGND TMP112

BUS SW 1

U361
VN750PS-E o

BUS+ )

ON
OFF _[

BUS_SW1_EN

1

BUS_SW1_EN

FROM ISOLATED GPIO SHEET

Ib N
9 =
VCC1

GND VvCC2

NC

ouT1 :—“ K BUS_SW1_PWR
ouT2

so-8

1

36V MAX 6A MAX

60 mOhmS
BUS SW 2
U362
BUS+ VN750PS-E
o]
ON 2 —~
IN GO
oFF _[ 88 outt :—(3 < BUS_SW2_PWR
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TRACO
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TO CONSOLE RS-232 SHEET

CONSOLE TxD—CONSOLE XD, TP725
CONSOLE_RXD $—CONSOLE RXD__, TP726
PDIS_CONSOLESy— IS CONSOLE  , TP789

NATIVE UARTS
UART2 TxXD Sy UART2 TXD_comno TP721
UART2_RXD Sy—UARTZRXD  , TP722
UART2RTS B HARTZRTSB ~ , TP727
UART2 CTS B Sy DJARTZCTS B TP728
PDIS_UART2 MHLOSUARTZ  , TP729
UARTS, Ty UARTS TXD_ com TP634
UART3_RXD Sp—UARTSRXD  , TP635
UART3_RTs# YHUARTSRTSE o TP730
UART3_CTs# D DARTS.CTSE o TP731
PDIS_UART3 MHPOISUARTS ~  TP732
UARTS_ RXD Sy UART4 RXD couni 2 TP632
UART4_TXD Sy—UARTATXD  , TP633
UART4 RTS B DHOARTERTSE ~ , TP733
UART4_CTS B Dy UARTA.CTS B TP734
PDIS_ UART4 SHTDISUARTE o TP735
UART5_RXD : UART5_RXD coMMm_3 TP723
UARTS_TXD Sy—DARTS XD, TP724
UART5_RTS B DyUARTORTS B TP736
UART5 CTs B S—JARTSCTSB ~ , TP737
PDIS_UARTs LS UARTS TP738
UART6_TXD : UART6_TXD COMM_4 TP636
UART6_RXD Sy—UARTERXD  , TP637
UART6 RTS B DHARTORTSB o, TP739
UART6_CTS B D—DARTECTSB  , TP740
PDIS_UARTS DHPOSUARTE o TP741
UART7_TXD : UART7_TXD COMM_§ TP638
UART7_RXD Sy—UARTZRXD  , TP639
UART7 RTS B HARTZRTSE ~~  TP742
UART7_ CTs B Sy JARTZ.CTS B TP743
PDIS_UART7 MHERSUARTT o TP744
UARTS TXD Sy UARTE TXD comns TP790
UART8_RXD Sp—UARTERXD  , TP791
UARTS_RTS_B TP792

UART8_RTS_ B )

TP716

UARTS CTS B D)—UARTBCTSB ~  TP793
PDIS_UARTE D)CRISUARTS . TP794
ENABLELOCAIDS 2 1220
AND ACOMMS m
REED SWITCH 2 3V3 4100
CONNECTOR 1___EN_LOC_AIDS
mt1
REMOVE MAGNET ~
TO CLOSE CONNECTION E HARW|N_M80_8820242
5V

SUPERCAP_V_OUT

SUPERCAP_V_OUT)

T T

1
T

1
T

CN1
AIA TS4100
CN1_1 CN1 1 e
RT3 ENT3| JTAG_FPGA_TMS EXT_RESET N [§
TRT 5 ENT= JTAG_FPGA_TCK  EN_USB_HOST 5V [
N7 SN JTAG_FPGA_TDO SD_D2 |
am G JTAG_FPGA _TDI SD_D3 |
R = c OFF_BD_RESET_N SD_CMD G
RT3 G SILAB_CLK SD_33V [
5V —_SUPERCAP_V_OUT o SILAB_DAT SD_CLK &N1
N G MAIN_5V_15 MAIN_5V_16 [&
~PBIS UARTS G SILAB_TXD SD_DO [
CNT_21 ° DIO_43 SD_D1 G
= DIO_44 NC_22 [
— SN2 1 cp.p10 DI 41 8
Rz SNT2| LCD_D11 DIO_42 &
CNT 25| LCD_D12 LCD_D02 EN150 S
IRQ3 CNT_31 | MAIN_SV_29 LCD_DO03 "EN732 UARTE CTS_B
IRQ4 CN1 33 | LCD_D13 LCD_DO04 "CN7 34 UARTS RT5 B
TRQ5 CN1_35 | LCD_D14 LCD D05 FENT36 RIC BATT
~ PDIS_UARTS CN1_37 | LCD_D15 V_BAT CN1 38 _____ UARI7 CIS B
POIS_UARTY CNT39 | DIO_45 LCD_DO6 |"EN1~20 — UART7 RIS B
CS2 CN1 41 | DIO_46 LCD_DO7 "EN7~22 UARTE RXD
55 SNT43| LCD_D18 LCD_D21 [~ENT47 s
UARTB_TXD ONT 45 | LCD_D19 LCD_D22 [ENT 46 w55
= ENT45| LCD D20 LCD_D23 [~GN148
CN1 49 CNT45| MAIN_5V_47 EN_LCD_3.3V [-GN150 CRT 50
UARTZ CTS_B CN1 51 | PCD_PIX_CLK USB_OTG_SV ["eN7 52 TNT_52
UARTA RS B ENT55| LCD_HSYNC BOOT_MODE_0 [&NT 54 =
55— ENT25 LCD_VSYNC NC_54 En126
UARTS_RTS_B CN1 57 | LCD_DE NC_56 I"CN1 58 PDIS_UARTS
—RESET FRWV CNT 5| LCD_PWM_ADC8 DIO_39 [—&N 5
“BUS_SW3_EN_CMD CN1 61 | DIO_16 DIO_38 I -
~—BUS_SW2_EN_CMD CN1 63 | DIO_15 GND_62 [ CN1_64
SWT_EN_CV CN1 65 | DIO_14 DIO_37 G [ _PDIS UARTZ
~—GULPERS_EN_CMD CN1_67 | DIO_13 DIO_36 [ [ CNTes
—= SNT 65| DIo_12 DIO_35 [& —CNT T
UART2_CTS_B CN1_71 | GAN_2 RXD DIO_34 [ PDIS_UART3
VL RFTEN CMD GNT~73 ] CAN_2_TXD DIO_33 [~ENT 74 UART3 CTSH
— ENT—7& DIo_09 DIO_32 [ OURRTTRT
TAILCONE_EN_CMD CN1_77_| GND_75 DIO_31 [ PDIS_UARTZ
CAPGOOD CN1_79 | DIO_08 DIO_30 ¢ CNT 80
PFON CN1 81 | DIO_07 DIO 29 "GN g2 | CNI 82
TNT 83 CN1 83 | DIO_06 DIO_28 ["EN7 84 | CMD_5V SW3 ON _
—PDIS_CONSOLE CN1 85 | DIO_05 DIO_27 [~EN7~86 | CMD _3V3_SW3 ON
GPIO_ACOMMS _OFF CN7 87 | DIO_04 DIO_26 ["CN788 | CMD_12V_SW3 ON_
—GPIO_ACOMMS ON CN1_89 | DIO_03 DIO_25 ["GN1g0 [ CMD_5V_SW2 ON
“ENABLE_LOC_ADS CNT 91 | DIO0_02 DIO_24 EN7-97 | CMD 3V3_SWZ ON
~DISABLE_LOC_AD CN1 93 | DIO_01 DIO_23 "CN7 04 CMD_12V_SW2 ON
— CNT_95 | DIO_00 DIO_22 [G; [ CMD_5V_SWT ON _
RESET_AHRS CNi97 | GND_95 DIO21 [ENT 98]
CNT 00 SNTg6] DIO_17 DIO_20 &
= DIO_18 DIO_19
iso GND {so aND
ISOLATED PWR SWITCHING
SPI UARTS
CMD_12v_SW1_ON Sy CMD_12V SW1 ON 777 RQOY IRQO o TP614
CMD_3v3_sw1_oN p—CMDSVS SWLON __, TP778 IRQ1) IRQ1 TP615
CMD_5v_sw1_oNp>—CMDSV. SWILON _, TP779 IRQ2}) IRQ2 o TPB16
CMD_12v_Sw2_ON py—CMD_12V_SW2 ON TP780 RQSS) IRQ3 o TP6I7
CMD_3v3_sw2_ON P—MD3V3 SW2 ON __, TP781 IRQ43) IRQ4 o TP618
CMD_5V_SW2_ON} CMD_5V_SW2 ON TP782 IRQ5) IRQS5 TP619
CMD_12v_sw3_oN p—CMD12V SWS ON__, TP783 IRQE}) IRQ6 o TPB24
CMD_3V3_SW3_ON >>wo TP784 RQ7Y—RQAT 5 TP82S
CMD_5V_SW3_ON CMD_5V_SW3_ON TP785 cso S Ccso o TP620
CMD_12v_Swa_ONy CMD12V SWION __ TPats 13 cs1 o TP621
CMD_3v3_sw4_ON yy—CMD_3V3 SW1ON TP816 cs2 ) £s2 o TP622
CMD75V75W470N>>MO P817 cs3 >>CS3—O TP623
CMD_12v_sw5_ON S—CMD12V. SW2 ON __, TP818 cs4 M) Cs4 o TP624
CMD_3V3_SW5_ON CMD_3V3_SW2_ON TP819 css ) cs5 o TP625
CMD_5v_swis_ONpy—— MOV SW2 ON_, TP820 cs6 €36 o TP826
CMD_12V_SW6_ON ) CMD_12V_SW3_ON TP821 os7 cs7 o TP827
CMD_3v3_swe_oN P—CMD3V3 SWS ON__, TP822 SCKA) SCK1 o TP626
CMD_5V_sw6_ON  p—CMD.SV.SWS ON _, TP823 Mosi1 MosIt TP627
MISO1 ) MISO1 o TP628
UART RST % TP631

3V3_4100

T

Cc810  C811  C812  C813

ISOGND 0.1uF  0.4uF  0.1uF  O.1uF
CN1 CN1 CN1 CN1
15 16 29 47

LOCATE CAPS CLOSE TO MCU

<3v3_4100 BT2

MPD_BS_5

RTC_BATT

3 1
5=

C814 C815
0.1uF 0.1uF
CN2  CN2
13 39 1SO GND

COIN CELL
FOR REAL TIME CLOCK

CN2
A1B TS4100
ETH_RX_P (VPR p— ppyp— ETH_ACT_LED
ETH RX_M _RX_| _ACT_| 7 CNZ %
ALRLE o ETH R ETii-sroLep [2 T FROM SUPERCAP SHEET
ETHTXP 1 o ETH CT_5 RED_LED_N |5 TNZ2_38 PFON TP695
ETH TX M [ Emﬂi{’ﬂ ETHGZRL“\E'%EEES CN2_ 10 ___ETHZ ACT LED PFON
A - ! CN2_12
3V3 4100 L g ETH_CT 11 GPIO_1 ADC [SNa—2 — CAPGOOD CAPGOOD TP696
= 3v3 13 GND_14 ETH2 RX P
8 GND_15 ETH2_RX_P 8 ETHZ RX N NOVATECH
19 | NC_17 ETH2 RX_M ETHZ CT DISABLE_LOC_AIDS
Ne2 NCT19 ETH2 CT -3 < DISABLE_LOC_AIDS 0 o TP7s6
GND_21 ETH2_TX_P ETHZ_TX M ENABLE_LOC_AIDS
o2 N ETH2 TX M [& == ENABLE_LOC_AIDS s TP757
CcN2_27 | NC_25 GND_26 G 1SO_SCL TO NOVATECH_SBD_WARRIOR SHEET
USB_HOST M CN2 26| NC_27 12C_3_CLK [G; ~ ACOMMS
s el LTI (s :
_HOST._| |_PIX_ UART6_TXD GPIO_ACOMMS_ON
USB OTG M g §§ GND_33 CAM_MCLK —g = GPIO_ACOMMS_ON ) - 2 o TP758
SB_OTG_P USB_OTG_M AUD_CLK 76 [ CN23s GPIO_ACOMMS_OFF
AT g gg USB_OTG_P AUD_FRM —g ——Nr a0 GPIO_ACOMMS_OFF Yy OACOMMS OFF  , TP759
TN2 471 | 3V3_39 AUD_TXD | TNZ 42 TO STBY PWR ACOMMS
- AUD_RXD [
GND_44 6N CN2_46
EN_ETH_PHY_PWR |9 = ISOLATED GPIO
NC_48 |-¢
2 _g TAILCONE_EN_CMDy—TAILCONE_EN_GD o TP762
¢ DVL_KFT_EN_CMD Sy—DVEKFTEN CVD TP763
_g GULPERS_EN 3y GULPERS EN CMD o TPT84
8 BUS_SW1_EN_cupyy—2US SWIEN CWD TP765
CN2_65 X 63 [C BUS_SW2_EN_CMD
R g g? SPI_OB_CS_N & BUS_SW2_EN_CMD}} e o TP766
SPI_OB_MOSI D7 |G BUS_SW3_EN_CMD
R N2 89 | Spi-oB MIso CAM_HSYNC [ — BUS_SW3_EN_CMDp——oSWO ERCVD _ TP767
= GN5 73| SPLOB_CLK CAM_VSYNC & =T
cN2 75 GND_73 USB_OTG1_ID 0SB 0TG5
N 2121 supCAP P75 USB_OTG 5V [~ SNa—o— (a0 COMMS_FRWV_MM2
SUP_CAP_P_77 UART_A_TXD UARTI RXD RESET FRWV
oN2 81 g ? CAM_VCC UART_A_RXD —g 2 80 | < RESET_FRWV ) = o TP768
Yo KS GN5> 83 | SUP_CAP_P_81 UART2_TXD [~ URRTZ RXD
= SN2 85| SUP_CAP_P 83 UART2_RXD |G —UARTZTRD————
CN2 87 | GND_85 UART_B_TXD [~  UARTZ RXD
CN2 89 | AN_SUP_CAP_2 UART_B_RXD G W
UART5_CTS B CN2 91| ggrgﬁ’g ADC l‘j:g;gﬁ;g Cl UART5_RXD
“CONSOLE_TXD ) 9 | UART7_TXD RESET_AHRS
~ ONSOERXD g gg CONSOLE_TXD UART_C_TXD —g 94 - RESET_AHRS = o TP
TSIT00-GPS - TPP: GN5—97| CONSOLE_RXD UART C_RXD [G; =
R CAN_1_TXD UART_D_TXD CRZT00
= CNZ 99 | CANT17RXD UART D RXD |2 — ETHERNET
ETHRX PO—EIHARXP TG40
ETH_RX Apy—ETHARX M TP641
IS0 GND 1SO GND ETH_CTy>—ETHCT TP642
ETHTX PY—CIHTXP TP643
J248 ETH Tx Wy ETHLTXM TP644
 —
1SO GND ; 2 ETH_ACT_LED ETH_ACT_LED TP645
3V3_4100 ; 3V3_4100 ETH2 AGT LED ETH2 ACT_LED o TP646
CN1_1 0 CN2_98 ETH2_RX_P TP647
CNT 3 2 TNZ_100 ETH2 RX P D——T2REP o
CNT 5 4 ETH2_RX_M TP648
CNT_7 16 ETH2 RX M p)p———=—"——————0
CNT_11 18 ETH2 CT TP649
TOoNTI3 19 | 20 ETH2 C))———=——————0
CNT_17 21 22 ETH2_TX_P TP650
TCONTZT 23| 24 CN2_65 ETH2 TX P J)————=——0
CNT_60 gg gg CN2_67 ETH2_TX_M ) ETH2_ TX_M TP651
CNT 82 g? gg CNZ_ TO USB SHEET
CNT 80 CN2_75
CNLG? gg gé CN. ji USB?OTG?SV} USB_OTG_5V ° TP745
CNT1_70 37 38 CN2_83 USB_OTG_M TP746
CNT 55 39 40 CN299_ USB_OTG_M), o
TNT2% M 42 CN2_Z USB_OTG_P TP747
CN1_24 13 [ CNZ 6 USB_OTG_P)) o
45 |46 CN28 USB_OTG_ID TP748
CN1_83 a7 T — o USB_OTG_ID) )
49 [0 — CNz 36 OFF_BD_RESET_N TP749
CN1_99 51 | 52 — CN2 38 OFF_BD_RESET_N ) o
_ 53 54 ¢ EN_USB_5V TP750
CN 57 — 52| —CN’FIC NZ z‘oﬁ ) EN_USB_5V) o
T =91 gg —CNTSF: zx USB_HOST_M) USB_HOST_M o TP781
CNT_14 61 CNZ 56 USB_HOST_P TP752
CNT_ 18 63 TNZ 62 USB_HOST_P ) 0o
B 65 — CN2B4
g; CN2 65 5 ISOLATED I2C uChip XLP
CNZ &
;; ISO_SDA ) ISO_SDA o TP758
CN1 48 75 150_8CLY 1SO_SCL o TPT54
C7 ,57
FROM 1PPS FANOUT T
TS4100_GPS_1PPS 1%1%%7@;:571 PPs TP755
TRIG MICROCNTLR
TRIG_TX 3V3 B TP760
3V3_4100 94 3V3_4100 TRIG_TX 3V3 B 3
1] 96 TRIG_RX_3V3 B TP761
1SO GND = = TRIG_RX_3V3 B )
99 100
—
CONN SOCKET 50x2
HEADER FOR
FUTURE USE
3V3_4100
CPU RESET Rs26 NOTES:
SW3 47k Ohms D143 0. COMMS CHANNELS 0-5 ON NATIVE UARTS
X J212 4 3 EXT_RESET_N 1. COMMS CHANNELS 6-11 ON EXTERNAL SPI UARTS
Reed Switch:
SPST-NO 0.5A 3 1 BAS16H,115
Digikey 4 ) OCﬁ“;
. 1ul
59140-010-ND ] e
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€985
0.1uF
P U428
| NCP45525-H
ISO GND
F54 0.5A_FB C838 0.1uF
1 7
Vin1 Q  Vout7
3V3 IS0
3V3_ISO} ~ 2 lving S vouts F2—s——9 oM\ _o H
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