TO TS4100 CN2 ODD

33
JXD2_0010NL

ETH_TX_P i
2 CT_TX
ETH_TX_MD) 3 | x.
ETH_RX_P) 4 | rx+
ETH.CT > CT_RX
ETH_RX_M) 6 | rx-
7
R55 150 NC7
ETHSPD YEL  ErH_spp_LED ) ETH_SPD_LED % va
0
R56 150 Ye
ETHACTGRN g1y acT LED ETH_ACT_LED L P
12 | oo
~ ANM <
8 EFEEE
GND =>5=
— |||
=lE|ElE
sSislsl=
ISO GND /77
J32
TO TS4100 CN2 EVEN JXD2_0010NL
ETH2 TX P i
2 CT_TX
ETH2_TX M 3 | 1x.
ETH2_RX_P 4 | Rrx+
ETH2.CT 2 CT_Rx
ETH2_RX_M > 6 | rx-
T ner
2 1va
10
R57 150 YC
LABEL: DO NOT LOAD ETH2 ACTGRN  e1y2 acT LED ) ETH2 ACT LED "1 Ga
ON BILL OF MATERIALS 12 | oo
~ ANM <
8 EEEE
GND =>5=
Ethernet Ports el
AC signal termination = e
49.9 Ohm
0.1uF ISO GND 4
ETH RX_P R153
C207
ETH_RX_M R152
ETH_TX_P R155
| C209
ETH TX M R154
ETH2 RX_P R149
| C206
ETH2 RX M R148
ETH2 TX P R151
| C208
ETH2 TX M R150
Title
ISO GND SCH,CPU_BOARD, ETHERNET
Size Document Number Rev
B 10020068 A
Date: 27
5
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ALL CONNECTORS
VERTICAL THRU HOLES

TVS
USB_A_DUAL
PROTECTION J20 A
USB_DN1_5V. 1
5v_1
3 4 USB_DN1_PROT_M 2
USB HUB 1023 102_4 USBI1-
= 5V_SUPERCAP_FEE
| = 0.34A max IS0 GNDq 2| o veus B8 _FEEBV NOM 3
L26 1 6 USB_DN1_PROT_P 4
3V3_ISO T2 | = 4 * 85mA max 101.1 1016 GND4
[ — u29 USBLC6_2 USB_DN2_5V
- — Slovs  wm (M BgQL
USB_DN2_PROT_M
u2g UsB25148 102.3 1024 |2 e 61 uss2. w2 12 PORT
0.1uF ISO GND 2 5 5V_SUPERCAP FEED 5V NOM 7 MT3
ne 27 | 5 I c183 Q— GND  VBUS USB2+  MT3
VBUS_DET VvDD1 1 1 6 USB_DN2_PROT P 8 MT4
e 13| 00 cuRs T | c175 101_1 1016 GND8  MT4
e 17| 15 ! u3o USBLC6_2
OV_CUR2 vDD3 {so aND 1SO GND
ne 1910y curs vop4 |22 I c172
FROM TS_4100 SHEET L P voDs -2
CN2-29 36 c181
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 J21 USB_A_DUAL
nc 28 !
TP104 >~ SUSPEND USB_DN3 5V 1
3 USB_DN2_M 5V_1
25 USB_DN2- 3 4__USB_DN3_PROT_M 2
CNFIG_1 4 USB_DN2_P 102.3 1024 USBI-
USB_DN2+ 1SO GND 2| o veus |58V SUPERCAP FEED svNOM 3 | Ussis
OFF_BD_RESET_N 2 < |_
OFF_BD_RESET_N) RESET_N 6 USB_DN3_M 1 6 USB_DN3_PROT P 4
CNt-o R132 1.58K USB_DN3- 101_1 1016 GND4
SDA USB_DN3+ |- USB DNS P | u32 USBLC6_2
| USB_DN4_5V
” = — Slsvs  wrm MO DUAL
scL 8 USB_DN4_M 3 4 USB_DN4_PROT M 6 MT2 UsB
<7150 GND USB_DN4- 1023 102_4 USB2-  MT2 PORT
USB_DN4_P 5V_SUPERCAP_FEED
32 | yrAL_ouT UsB_DNa+ |2 — 10 GNDQ—Z GND  vBUS [P =SRPERCARTEED SVNOM 71 usse w3 [FHT3
USB_DN4_PROT_P |
33§ XTALIN 12 e o1 1016 |2 — 8 enps  wmra T4
PRT_PWR1 [—
14 16 nc U33 USBLC6_2
’—||:||—‘ CORE_FILT  PRT_PWR2 [~ (50 GND 188 GND
18 nc
Y1 24MHz c177 c180 34 PRT_PWR3 [—
u 0AuF PLL_FILT 120 no
ci74 == c182=— PRT_PWR4
16pF 16pF cas a5 B 1R Bias Test 1 e
Tu 0.1uF 37
GND_PAD R18  41.2k
. . R19 3V3 IS0 HIGH SIDE SW
10 GND€7 12,0k 1S0 GND O CURRENT / O TEMP
c43 PROTECTION
0.1uF
ISO GND © u26 MIC2026_1YM
USB_OTG_5V ISO GND
USB_OTG_5V pr——e—o———— 2 | N 4 EN_USB_OTG 8 USB_OTG_5V
CN2-76 ENA OUTA
7 5V_SUPERCAP FEED  +5v
USB_OTG 1D 3 USB_OTG ID -+ U2 (OPENDRAN | FLGA N
-OTe_ NC7SZ14P5X OUTPUTS ) 3 | c169
CN2-74 1SO GND nc FLGB GND 1 0AUF
10 uA quiescent 4 ENB OUTB 5
J19 WURTH_651005136421
ISO GND
USB_OTG_M USB_OTG_PROT_M USB_OTG_5V
USB_OTG M = 3 1023 102.4 [ — —= v USB
. 5V_SUPERCAP_FEED
CN2-35 IS0 GNDG 2| o vaus 58 | 5V NOM 2| ss. oTG
USB_OTG_P USB_OTG_PROT_P
USB_OTG_P ) — 1 1011 1016 6 — = 3 { use+ PORT
CN2-37 USB_OTG_ID 4
u27 USBLC6_2 1D
5 e
GND5 S5
u24 MIC2026_1YM IS0 GND E E
EN_USB_5VY EN_USB_5V o pp USB_DN1_5V
CN1-4 2 7 5V_SUPERCAP_FEED +5V
= FLGA IN =
( OPEN DRAIN IS0 GND
OUTPUTS
) 3 res GND |2 Cad
0.1uF
4| s outs L2 USB_DN2_5V
SO GND 160 uA quiescent
Us6 MIC2026_1YM
oA ouTa L2 USB_DN3_5V.
5V_SUPERCAP_FEED
( OPEN DRAIN 2 FLea wH = i
OUTPUTS
) 3 res GND |2 crer
0.1uF
4| s outs L2 USB_DN4_5V
ISO GND
5V_SUPERCAP_FEEDp)—2 SUPERCAP, FEED +8Y
3v3_iso SIS0 3V3 ISOLATED
C189 == = C188C170 —— c171
0.1uF 1 o.1uF u NOTE: REFERENCES:
REMOVED HI SIDE SW TS-4100 SCHEMATIC
"FLAG" SIGNALS TS-8550 SCHEMATIC
ge1os TS-8551 SCHEMATIC e
IS0 GND 7 SCH, CPU_BOARD, USB
ize Document Number ev
C 10020068 A
Date: heet 2 of 27
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TS4100
C65 0.1uF
3V3_4100) 3V3_ 4100 I I
1ISO GND
U39
. ISL4221E TS-4100
- CONSOLE
C69 16 vee 1 C67 0.1uF RS232
0.1uF lic“ v 4'
2 5 C68 0.1uF
ot v —] - NON - ISOLATED
C70 3
0.1UF car
4 1ISO GND
C2-
UARTO_TX > 9 {}o 11 CONSOLE_RS232 TXDO J25
CN2-93 TTL 232 N| ‘_|
7 6 CONSOLE RS232 RXDO0  — HARWIN_M80_5110442
UARTO_RX o@ MT2 MTA
CN2-95 15 Lewn  Forrn |14 3V3 4100
10 F_ON_N INVLD_N —8 vl ™
GND PAD
o ~ 16_QFN
1ISO GND 1 mA
CONSOLE_COMMS _RTN
1ISO GND
NOTE:
Chip automatically powers down
when RS-232 cable is removed.
Powers up when valid RS-232
signal applied to RCVR In.
Title
SCH, CPU_BOARD, CONSOLE RS232
Size Document Number Rev
B 10020068 A
Date: Friday, February 23, 2018 [Sheet 3 of 27
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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

3v3_IsO u19 3v3_IsO
TO UART_2_3 SHEET NC7Wz16 - u20
SC70_6 NC7WZ16
vee vee
SPI_UART_TX2 11 IN_ |6 FRWV_TX_TTL 11 IN_ |6 FRWV_DTR_N
SPI_UART_TX2 —~ —~ 2 SPI_UART2_DTR# — R
_ — > I/ > I/
SPI_UART_RX2 41 113 FRWV_RX_TTL 41 113 FRWV_CD_N
SPI_UART_RX2 —~ —~ 2 SPI_UART2_CD# ]
_ _ > ~d 2 ~J
GND GND
3V . 3V
10 uA quiescent
1ISO GND 1ISO GND
3v3_I1SO
° u21
NC7WZz16
vee
1] I~ |86 FRWV_RTS_N
SPI_UART2_RTS _RTS |
_ - > I/
4| 113 FRWV_CTS N
SPI_UART2_CTS _CTS |
_ — > \I
GND
ol
ISO GND
HI SIDE SWITCH c37
300 uA 0.1uF u18
1 NCP45525-H
dfn8
ISO GND
FROM INTERFACE 5V_SUPERCAP_FEED 1 7 5V_FREEWAVE
5V_SUPERCAP_FEED — — o Vin1 Q  vout? —
Llvine € vous [ FREEWAVE
TP38 C30 21y o 4 MM2_T
015 $ & a 855 mA XMIT mm2_t_esqt
ISO GND | —_— == C33
bt I c32 470F 14 B_CLK  GND| 13
0.1uF
SPI_UART2_PDIS_N> c38 12 D_TX D_RX [ 11
INTERNAL _
TO UART 2 3 SHEET PWRON ~ PULL-DOWN  4q,F 0.5W ouput  FRWV_CTS N 10 [CTS RTS| 9 FRWV_RTS N
PWR OFF T output  FRWV_CD_N 8 |ICD RXD| 7 FRWV_TX_TTL
ISO GND
6 |GND TXD| 5 FRWV_RX_TTL
Locate matching TEST POINT close to 4 |GND DTR| 3 FRWV_DTR_N
TS4100 CN1_13 RESET_FRWV_N 2 RTS N +5v| 1 5V_FREEWAVE
@
TP9O a1 N
TS4100 — EgeE
||‘_% BSS138
RESET FRW ) RESET_FRWV )\ _ 1 \{_ sot23_123
CN1-9
( SAME SIGNAL AS OFF_BD_RESET_N ) R16 1.00M N ISO GND ISO GND
1ISO GND
1ISO GND

FROM INTERFACE

3V3_ISOy

3V3_

ISO

C34
0.1uF

T.1
Lo ]

C35
0.1uF

C36
0.1uF

1
-

ISO GND

input

input

Input/Output:

See page 51 of

MM2 Spread Spectrum
Wireless Data Transceiver
User Manual

output

input

[Title

SCH, CPU_BOARD, COMMS_FRWV_MM2

Size

Document Number

10020068

Rev

Date:

[Sheet 4 of 27
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A3
SIGNAL " GNSS_5_EXI "
GNSS_5_CLICK ==
GNSS_5_CLICK EXTERNAL INTERRUPT
TO INTERCONNECT
i e ExI |2 GNSS 5 EXI < GNss_5_EXI
OFF BD RESET N 2 15 TS4100 GPS_1PPS
OFF_BD_RESET N RESET  PPS < TS4100_GPS_1PPS 14764100 AND INTERCONNECT
TO TS4100 AND INTERCONNECT 3 14
— NC3 RX
4 13
— NC4 X < GPS_SERIAL_TX TO SERIAL PORT HEADERS
5 12
— NC5 SCL — TO TS4100 AND INTERCONNECT
1 nes spa 1
3v3_1SO * T avs ncto (O SPI_UART RX6
FROM INTERCONNECT 8 9 - = < SPI_UART_RX®
c184 GND8 GND9
0.1uF
SPILUART_TX6 < SPI_UART_TX6

ISO GND

CURRENT DRAW ?

CAN THIS BE POWERED BY 3V3_ISO ?

[Title
SCH,CPU_BOARD, GPS_RECEIVER
[Size Document Number Rev
B | 10020068 A
Date: Friday, February 23, 2018 [Sheet 5 of 27
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T TP157
Waiso S 3V3_ISO
361 A
F4 2AFB
3V3_ISO_INPUT 3V3_ISO_INPUT_FUSED
c_0603
D18
ACPDQC3V3T-HF
TP105
GNSS 5 EXI Y GNSS_5 EXI T _ 7 oo
TO GNSS_5_CLICK GPS 020 3V374100> 3V3_4100 u37
ACPDQC3V3T-HF TS4100
NCP45525-H
C63  0.1uF C61  0.1uF dfng c
SO GND u3s | |l o 1SO GND
[ 1
TP160 F3 2A_FB STM809T 1 7 3V3.1SO
| ) o _|
is0 GND g | Vin1 o Vout7 [g
5V SUPERCAP FEED > 5V_SUPERCAP_FEED  5V_ISOLATED T _ 5 Vin9 S vouts —]_ 55
= - 3.08V THRESHOLD < a C58 -
2 3v3_ISO_EN 2
1.190 A TRANSORB TVS DIODE s.sva;n; €200 c66 00808 == cont L% 5 RSN - BN, 2 U 01uF 1o
25V | 47uF 0.1uF 01uF | 47uF @ ® © @
25V > T
©| <t 2l
TP163 F2 2A_FB TP165 N 1SO GND
T 1SO GND 1SO GND T C59
+12V7ISO> 12V_ISOLATED  +12V_ISO _ OuF
C194 c_0603 ,\| o ol < ® N] ] 180 GND
D16 C60 h J26
No Load CDSOD323-T12SC 25V | 47uF 0.1uF 1SO GND A
MT2 MT[1 HARWIN_M80_5101442
150 GND 150 GND FROM POWER SUPPLY BOARD
TT|=>155 o of o of o =
OFF_BD_RESET_N)) OFF BD RESETN ,
TS4100
CN1-9 ACPDQC3V3T-HF 1SO GND
TP158 1SO GND
ISO_SDA ) T 5
TS4100 D34
CN2-30 ACPDQC3V3T-HF
TP161
T 1SO GND
1SO_SCL), ?
TS4100
CN2-28 D19
C56 0.1uF ACPDQC3V3T-HF
3V3_IsO
0] TP162 1s0 GND
ISO GND T
'S Ol
TS4100_GPS_1PPS 2 I':>O 4 0 1PPS OUTRUT
o <l uss D23
NC7SZ14P5X ACPDQC3V3T-HF
SC70_5
TP156
ISO GND T 1SO GND
TRIGGER > TRIGGER INPUT n
D35
ACPDQC3V3T-HF
TP159 F5 2A_FB
T ISO GND
12V_BATT_BACKUP ) ?
.600 A c_0603
CDSOD323 '?1238(; FIDUCIALS FOR PICK AND PLACE
E2 E1 E3 E4 E6 E5
1S0 GND ‘_T ‘_T ‘_T ‘_T ‘_T ‘_T
fidh  fid_h  fid_h fidh  fid_h  fid_h
le

CH, CPU_BOARD, INTERCONNECT TO POWER_BOARD

ize Document Number ev
C 10020068 A
Date: Friday, February 23, 2018 Bheet 6 of 27
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1
LTM28821Y-3#PBF
LTM28821Y_BGA

FROM TS4100
3V3_4100 _ _ A8 K8 VCC_2
3V3_4100), B7 | vcc ISOLATED vee2 17 c143 0.1uF
B8 5V OUT L8 12V_PAROSCI [
c11 C131 !l
22u 1u A7 | w ] K1 PAROSCI_RTN
K2
B1 K3
v v B2 GND2 [ K4 J11
ISO GND B3 K5 o o
B4 GND K6 -
B5 K7 60 mA @ 115k bps l HARWIN_M80_5100642
B6 approx MT2 MT1
ICSC())’\%\A'I'SED DE L6 VCC 2
3\/3—41 00 A6 ON INTERFACE |
© w <
DIN DOUT
FROM NATIVE_UART_5 A5 = | L5
UART5_TXD A4 | TN - - TIOUT | L4 PAROSCI_232_TXD
R1_OUT R1_IN
UART5_RXD ) A3 - - 1 L3 PAROSCI_232 RXD
T2_IN T2_OUT
A2 i = ouT | L2
R2_OUT R2_IN
A1 | Rz - N | L1
co1 €90
I I PAROSCI_RTN
[ [
470pF 470pF
/SO GND
— c191 2w c192 —— c190
2200pF | |2200pF 2200pF
FIL1 [ FIL2
ELKE_FILTER u36 ELKE_FILTER TP137
F1 1A_SB 495-TDR2-1212WISM
: TRACO_TDR_2_WI

1 3 14 ) 8 12V5W_VO_P_ 1 3 T 12V_PAROSCI
5V_SUPERCAP_FEED O/\/Oi—lj—l—ﬂ * * VN P VO P _VO_ . ! N . o d |
PAROSCI

5VDC ~ ~
FROM INTERCONNECT E
TO POWER BOARD T
o 12V
. ‘ hvnm 2 . vowm? R 0.167 A
D33 c196 NN C193 C62
150 GND SMDJ36CA 10uF PN
25V
EN_12V_PAROSCI i SIZE: 0.74" X 0.68" X 0.35" 2 C_2220 TP146
EN_12V_PAROSCI > — -
I
FROM TS4100 ENABLES [
CN1-60 OUTPUT I
;
—— c198 53660 —— c197
2200pF ; 2200pF
/77 /77

215 A draw at full output

[Title
SCH, CPU_BOARD, PAROSCI_SPI_UART_7(LTM2882)
[Size Document Number Rev
B 10020068 A
Date: Friday, February 23, 2018 [Sheet 7 of 27
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A1 SBD_WARRIOR

SMA
w
o
(=)
SMA
MOUNT HOLES
N |
SBD WARRIOR
COMMS TO SPI UART 0
FROM TS4100 SPI_UARTO_TXD
SPI_UARTO_TXD > U =
3V3 LEVEL
12V
FROM INTERCONNECT TP89 OC 1
0.6A DURING SBD XMISSION
12V_BATT_BACKUP > - =
l L TP35 o EXT 5V_SUPPLY
C29 €150
47uF 47uF
TP33 25V C_2220 J15
i e i I S N HARWIN_M80_5101442
1ISO GND 1ISO GND
MT2 MT1
] I S e
TP34 o  GPIO 1
TP36 oC 2
FROM TS4100 SPI UARTO RXD
SPI_UARTO_RXD > U =
TP50 ADC 2
3V3 LEVEL o
TP91 o GPIO 2
ISO GND
NO HANDSHAKE IMPLEMENTED
ON THE SBD WARRIOR COMPONENT
Title
SCH, CPU_BOARD, SBD_WARRIOR
Size Document Number Rev
B 10020068 A
Date: Friday, February 23, 2018 [Sheet 8 of 27
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GPS TX

2.5kV ISOLATION

J6
GPS_SERIAL_TX >>—1—o
2
UART1_RTS_B ))—3—0
JUMPER_1X3
HIF_N
T2IN_DE
co8 L15  C99 cé c1
0.1uF 10uF 1.0uF 0.1uF c113 ci112
LOCATE BYPASS CAP 1 2 0.1uF AUF
LOCATE BYPASS CAP AS CLOSE AS POSSIBLE GND u2 RS232 w RTS/CTS
120 AS CLOSE AS POSSIBLE TO PINS 23 & 24 3v3 RS485 Half/Full
3v31sO 1 2 TOPINS1&2 U3 ADUM5412 = L1 « < @ 9 SP330E RS485 TERM
h C136 0.1uF
c130 1 24 N19411642 3v3 1 2 3v3 3 . . 4 24 1] R59,
OAUF VDD1 VDD2 vee s o5 & §w 11 120 7
2 23 5 C125 0.1uF
1S0 GND. GND1_2 GND_|_23 Ysoconmis GND5 v L2 Il HARWIN_M80_5101442
3 22 RETURN - I I - -
UART1_TXD )} VIA —= | —=> VOA | T2IN_DE
232_TX 485_H_DATA- 485_F_TX-
4 vis —=  —> vos[& | 21 1N —> Ti0UT BZ [-2 = —= =
232 RTS 485_H_DATA- 485_F_TX b d O i R
UART1_RXD ) Slvoc =<=— <=— wcl® 1N pE  —> T20UT AY |- - =
UART1_CTS B 5lvop =— i =— wpl2 MT2 MT1
OUTPUTS ENABLED -
7 VE1 VE2 18 8 R1OUT RIIN_B 17 232_RX 485_F_RX-
3 < o of of of o ®
TO TS4100 SHEET 8l NGz |17 9 | roout RO < RaIN A |18 232 CTS 485 F Rx+ N N
—2 GNp1_9 oND_1_16 |2 -
ISOLATION z z ! 1SO COMMS
PDIS_UART1) 10 f opis vseL 2 o z 2 8 z 2 2 — = RETURN
- o o 5 |
2 14 5w 2 EE 1L X e u
Lo PWRSTEY vDDP ‘ ViSO S %52 ¥z 6 & 06 o1
DCiDC
1 | 12 | GND1_12 GND_I13 13 ot SI ] of of of of «|TPD2E007 «|TPD2E007 R71820
PWR ON 0.1uF RE_N
| GND
|| N19411501 R86 3v3 3v3
c141 Cc12 1 T 16.9k N19411583
10uF  0.1uF C120 | 100pF LOCATE BYPASS CAP (INNER 2)
LOCATE BYPASS CAPS 150 GND AS CLOSE AS POSSIBLE SETS U8 R79 R62 R77
AS CLOSE AS POSSIBLE UTPUT
S PING 11812 3kV 10.0k 10.0k 10.0k
R91 HIF_N
10.0k
485/232_N
FROM POWERBOARD DNL
INTERCONNECT v3
3v3_ISO ISO COMMS R101 R96
3V3.1S0 ) RETURN (INNER 1) 10.0k 0.0 Ohm 180 CoMMS
TP6q, N19411509 RETURN
c13
0.1uF
TP1
ISO GND
RS-232 RS-485 HALF RS-485 FULL RS-485 TERMINATION
RN 1 RTN RIN- 1 RTN RN RTN RN 1
1=HALF/0=FULL 2 1=HALF/0=FULL 2 1=HALF/0=FULL 2 1=HALF/0=FULL 2
3 TX 3 DATA- 3 TX- 3
: : : ] .
5 5 5 5
6 RTS 6 DATA+ 6 TX+ 6
7 7 7 7
S
RIN 8 RN 8 RIN 8 RIN 8 FOR ROVR ENABLE
CONTROL
1=485/0=232 g 1=485/0=232 9 1=485/0=232 g 1=485/0=232 9
KEARFOTT
10 CTS 10 10 RX+ 10
" " " " TR
12 12 12 12 [Title
SCH, CPU_BOARD, SER_0_NATIVE_UART1
13 RX 13 13 RX- 13 :
ize Document Number ev
14 14 14 14 [+ 10020068
[Date: Friday, February 23, 2018 Bheet 9 of 27
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128 2.5KV ISOLATION
GPS_SERIAL_TX >>—1—o
2
SPI_UART5_RTS_N >>—3—o
JUMPER_1X3
HIF_N
T2IN_DE
c210 L27  C204 c73 c74
0.1uF 10uF 1.0uF 0.1uF c199 C201
LOCATE BYPASS CAP 1 2 0.1uF AuF
LOCATE BYPASS CAP AS CLOSE AS POSSIBLE GND va0 RS232 w RTS/CTS
131 AS CLOSE AS POSSIBLE TOPINS 23 & 24 3v3 RS485 Half/Full
1 TOPINS 1&2
3v3_ISO 1 2 U45 | ADUMSs412 - L8 Y I I 1 I SP330E 203 OAuF RS485 TERM
- c82 1 24 3va L — 3va o+ o o+ Q 24 I R
O 1uF , VDD1 VDD2 » vee s £ 5 & g w 11 l 120 127
5 €202 0.1uF
150 GNDQ GND1_2 GND_| 23 Teocomms GND5 v 2 Il HARWIN_MB80_5101442
3 22 - 1
SPI_UART_TX5) VIA —= . —= VOA | T2IN_DE
232_TX 485_H_DATA- 485_F_TX-
4 vis —=  —= vos & | 2 rND —> Ti0UT BZ |2
~ o ol < o «f <
SPI_UART_RXS) 51 voc . . vic -2 19 | Lo pE > 200t Ay 232 RTS 485_H_DATA+ 485 F TX+
SPI_UART5_CTS_N 51 vop <~  <— w® T2 M
OUTPUTS ENABLED 232_RX 485_F_RX-
T Vet vez 8 8 lriour  <—  RinB Y = —=
<l of of of of o »
232 _CTS 485_F_RX: | < < | <
TO SPIUART 5 &lnes ne_17 7 9 | roout RO <—  RanA |8 -
9 | enpio GND_I_16 |2 -
z z |
PDIS_SPI_UART_5 ) 01 pois sougion vseL [ oz 28z 82 2 — = RGN
S 0 5 |
u Ej » §88 4.2 3 X IEE]
LO PWR STBY VDDP S VISO zZ 5 » ¥ IO D22 D21
12 13 I TPD2E007 TPD2E007 R147
4 — GND1_12 GND_I_13 C207 =) o o ¥ o @ i i 120
PWR ON 0.1uF RE_N
| GND
| R165 3v3 3v3
C219 C228 | 16.9k
10uF  0.1uF C215 | 100pF LOCATE BYPASS CAP
LOCATE BYPASS CAPS 180 GND A(S) CLOSE AS POSSIBLE SETS 3v3 R143 R156 R157
AS CLOSE AS POSSIBLE TOPINS 13 & 14 OUTPUT
A S S 3kv 10.0k 10.0k 10.0k
R158 HIF_N
10.0k
485/232 N
FROM POWERBOARD DNL
INTERCONNECT Bvs
3v3 IS0 ISO COMMS R141 R140
3v3_IsO ) RETURN 100k 0.0 Ohm 180 COMMS
Tp1é\4 RETURN
c83
0.1uF
TP
1SO GND
RS-232 RS-485 HALF RS-485 FULL RS-485 TERMINATION
RN 1 RTN RN 1 RTN RN 1 RTN RN 14
1=HALF/0=FULL 2 1=HALF/0=FULL 2 1=HALF/0=FULL 2 1=HALF/0=FULL 2
3 TX 3 DATA- 3 TX- 3
4 4 4 4 Il\:jSTALL JUMPEE
FOR TERMINATION
5 5 5 5:'
6 RTS 6 DATA+ 6 TX+ 6
7 7 7 7
RIN g RIN g RIN g RIN g Eﬁgﬁ% JopER
1=4850=232 g 1=4850-232 g 1=4850=232 g 1=4850-232 g NTROL
10 CTS 10 10 RX+ 10
" " " " TR
12 12 12 12
13 RX 13 13 RX- 13 [Title
14 14 14 14 SCH, CPU_BOARD, SER_10_SPI_UART_IF_5
ize Document Number ev
[+ 10020068 A
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2.5 kV ISOLATION

J7
GPS_SERIAL_TX >>—1—o
2
UART2_RTS_B >>—3—o
JUMPER_1X3
HIF_N
T2IN_DE
C96 L14  co7 c7 c2
0.1uF 10uF 1.0uF 0.1uF c110 C109
LOCATE BYPASS CAP 1 2 0.1uF AuF
LOCATE BYPASS CAP AS CLOSE AS POSSIBLE GND ua RS232 w RTS/CTS
L19 AS CLOSE AS POSSIBLE TOPINS 23 & 24 3v3 RS485 Half/Full
3v3I1SO "1 [ ]2 _TOPINS1&2 us ADUM5412 ey L2 N < @l & SP330E RS485 TERM
- C135 0.1uF
cl14 1 24 3v3 1 ]2 3v3 o+ 0+ 24 |1 R65,
0 1uF , VDD1 VDD2 » ; vee s £ 5 & g w 11 o l 120 22
. 1ul
150 GNDQ GND1.2 GND_L23 Jeorcomms GNDS v 2 Il HARWIN_M80_5101442
UART2_TXD 3 via — = — = yoal® | I 2N DE
232_TX 485_H_DATA- 485_F_TX-
4 vis —=  —= vos & | 2 rND —> Ti0UT BZ |2
~ o ol < o «f <
UART2_RXD ) 51 voc - = ycl® 19 TONDE —> T20UT AY 7 232 RTS 485_H_DATA+ 485 F_TX+
UART2_CTS_B ) Sfvop =— =— wupf¥ MT2 MT1
OUTPUTS ENABLED 232 RX 485 F_RX-
T Vet vez 8 8 lriour  <—  RinB Y = —=
<l of of of of o »
232 _CTS 485_F_RX: | < = | =
TOTS4100 SHEET &lnes ne_17 7 9 | roout RO <—  RanA |8 -
9 | enpio GND_I_16 |2 -
z z |
PDIS_UART2) 10 | opis ISOLATION vseL 2 o2 s 8=z | 12 1] 150 couns
e 8 35 ¢ ]
1 14 8 L =z _§_§ _§_§ REN
LO PWR STBY VDDP I8 VISO 2 5 ®» % T 6 & D7 D2
DCibC
. L 12 | GND1_12 GND_I_13 13 c108 ol - of of o of - TPD2E007 [TPD2E007 R7fzo
PWR ON 0.1uF RE_N
| GND
R85 3Vv3 3v3
C140 C129 16.9k
10uF  0.1uF C119 | 100pF LOCATE BYPASS CAP
LOCATE BYPASS CAPS 180 GND A(S) CLOSE AS POSSIBLE SETS 3v3 R76 R61 R74
AS CLOSE AS POSSIBLE TOPINS 13 & 14 OUTPUT
S S S 3kv 10.0k 10.0k 10.0k
R90 HIF_N
10.0k
485/232 N
DNL
Bvs
ISO COMMS R100 R95
FROM POWERBOARD RETURN 0.0k 0.0 Ohm 1SO COMMS
INTERCONNECT TPTo RETURN
3v3 1SO >>%
c15
0.1uF
TP5
1SO GND
RS-232 RS-485 HALF RS-485 FULL RS-485 TERMINATION
RN 1 RTN RN 1 RTN RN 1 RTN RIN- 1
1=HALFI0=FULL o 1=HALFIO=FULL o 1=HALF/O=FULL o 1=HALFIO=FULL o
3 TX 3 DATA- 3 TX- 3
: : : ] s,
5 5 5 5
6 RTS 6 DATA+ 6 TX+ 6
7 7 7 7
RIN g RN g RIN g RN g E“EJQLCZ’JRUNE;E
1=4850-232 g 1=4850-232 g 1=4850=232 g 1=4850-232 g NTROL
10 CTS 10 10 RX+ 10 FORMERLY COMMS_1
: - . - S
12 12 12 12 [Title
SCH, CPU_BOARD, SER_1_NATIVE_UART2
13 RX 13 13 RX- 13 -
ize Document Number ev
14 14 14 14 [+ 10020068 A
[Date: Friday, February 23, 2018 Bheet 11 of 27
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2.5 kV ISOLATION

J8
GPS_SERIAL_TX >>—1—0
2
UART3_RTS_B >>—3—o
JUMPER_1X3
HIF_N
T2IN_DE
co4 L13 €95 c8 c3
0.1uF 10uF 1.0uF 0.1uF c107 C106
LOCATE BYPASS CAP 1 2 0.1uF AuF
LOCATE BYPASS CAP AS CLOSE AS POSSIBLE GND Ue RS232 w RTS/CTS
L18 AS CLOSE AS POSSIBLE TOPINS 23 & 24 3v3 RS485 Half/Full
3v3I1SO "1 [ ]2 _TOPINS1&2 u7 ADUM5412 ey L3 N < @l & SP330E RS485 TERM
- C134 0.1uF
c128 1 24 3v3 12 3v3 - . ; 24 1] R64,
OAUF , VDD1 VDD2 s . vee s é 5 é R4 1] R l 120 13
. 1ul
150 GNDQ GND1_2 GND_| 23 Teocomms GND5 v 2 Il HARWIN_MB80_5101442
3 22 - 1
UART3_TXD ) VIA —= i —= VOA | 2N DE
232_TX 485_H_DATA- 485_F_TX-
4 vis —=  —= vos & | 2 rND —> Ti0UT BZ |2
~ o ol < o «f <
UART3_RXD 3 51 voc . . vic -2 19 | Lo pE > 200t Ay 232 RTS 485_H_DATA+ 485 F TX+
UART3_CTS_B ) 1 vop <~  <— w® T2 M
OUTPUTS ENABLED 232_RX 485_F_RX-
T Vet vez 8 8 lriour  <—  RinB Y = —=
<l of of of of o »
232 _CTS 485_F_RX: | < < | <
TO TS4100 SHEET &lnes ne_17 7 9 | roout RO <—  RanA |8 -
9 | enpio GND_I_16 |2 -
z z |
PDIS_UART3) 10 | opis ISOLATION vseL 2 o2 s 8=z | 12 1] 150 couns
e 53 9 ]
u » 5 o2 EXIE X1 e
Lo PWR STBY VDDP s VISO S5 a2 %z b6 08 b3
12 beine 13 T TPD2E007 TPD2E007 R72
4 — GND1_12 GND_I_13 c105 =) o o ¥ o @ i i 120
PWR ON 0.1uF RE_N
| GND
R84 3Vv3 3v3
C139 C16 16.9k
10uF  0.1uF C118 | 100pF LOCATE BYPASS CAP
LOCATE BYPASS CAPS 180 GND A(S) CLOSE AS POSSIBLE SETS 3v3 R73 R60 R71
AS CLOSE AS POSSIBLE TOPINS 13 & 14 OUTPUT
S S S 3kv 10.0k 10.0k 10.0k
R89 HIF_N
10.0k
485/232 N
DNL
FROM POWERBOARD Bvs
INTERCONNECT VNV
ISO COMMS ..R99 R94
3V3_ISO RETURN 1SO COMMS
3v3_ISO >>f TP4 10.0k 0.0 Ohm RETURN
O
c17
0.1uF
TP
ISO GND
RS-232 RS-485 HALF RS-485 FULL RS-485 TERMINATION
RN 1 RTN RN 1 RTN RN RTN RN 1
1=HALF/O=FULL o 1=HALF/O=FULL o 1=HALFIO=FULL o 1=HALF/O=FULL o
3 TX 3 DATA- 3 TX- 3
: : : ] .
5 5 5 5
6 RTS 6 DATA+ 6 TX+ 6
7 7 7 7
S
RIN g RIN g RN g RN 8 FOR RCUR ENABLE
CONTROL.
1=4850=232 g 1=4850=232 g 1=4850=232 g 1=4850=232 g
1 0 CTS 1 0 1 0 RX+ 1 0 FORMERLY COMMS2
" " " " TR
12 12 12 12 [Title
SCH, CPU_BOARD, SER_2_NATIVE_UART3
13 RX 13 13 RX- 13 -
ize Document Number ev
14 14 14 14 [+ 10020068 A
[Date: Friday, February 23, 2018 Bheet 12 of 27
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2.5 kV ISOLATION

J9
GPS_SERIAL_TX >>—1—o
2
UART4_RTS_B >>—3—0
JUMPER_1X3 WE N
T2IN_DE
c92 L12  C93 c9 c4
0.1uF 10uF 1.0uF 0.1uF c104 c103
LOCATE BYPASS CAP 1 2 0.1uF AUF
LOCATE BYPASS CAP AS CLOSE AS POSSIBLE GND us RS232 w RTS/CTS
L17 AS CLOSE AS POSSIBLE TOPINS 23 & 24 3v3 RS485 Half/Full
3V31SO "1 [ ]2 _ TOPINS1&2 U9 ADUMS5412 - L4 ol o SP330E RS485 TERM
b I I B C133 0.1uF
c127 1 24 3v3 1 2 3v3 3 . 4+ 24 |1 R63,
OAUF VDD1 VDD2 vee s £ 5 & 8w i 120 m
2 23 5 C122 0.1uF
10 GNDG GND1_2 GND_I_23 'F_ngT comS GND5 v 2 Il HARWIN_M80_5101442
3 22 - ]
UART4_TXD VIA —= | —= VoA | T2IN_DE
232_TX 485_H_DATA- 485_F_TX-
4 vis —=  —> vos & 2 rNp —> Ti0UT BZ [
UART4_RXD | bt i R O R
UART47RXD> | 5 VoC PE— PE— vIC 20 19 T2IN_DE % T20UT_AY 7 232_RTS 485_H_DATA+ 485_F_TX+
UART4_CTS_B ) flvop =— i i<— w2 T2 M
OUTPUTS ENABLED 232_RX 485_F_RX-
T ver vez 18 8 lriour  <—  rinB L = ==
< o of of of o «
232_CTS 485_F_RX: - < < < <
TO TS4100 SHEET &l ne.s ne_17 -7 @ | roout RO <—  RanA |8 =
—21 aNp1_9 oND_1_16 2 -
ISOLATION Z 0z ISO COMMS
PDIS_UART4) 101 ppis vseL (2 o 2z 2 8 z 2 z — ] RETURN
- 8 o 5 |
B 1 5.2 EE 1L E] e
Lo PWR STBY VDDP s ViSO S %52 % 6 & . e
DCIDC
1 12 GND1_12 GND_I 13 13 c102 SI | of of 5 of = «|TPD2E007 |TPD2E007 RG?ZO
PWR ON 0.1uF RE_N
| GND
|| R83 3v3 3v3
C138 C18 11 16.9k
10uF  0.1uF C117 | 100pF LOCATE BYPASS CAP
LOCATE BYPASS CAPS 1SO GND AS CLOSE AS POSSIBLE SETS 3v3 R70 R58 R68
AS CLOSE AS POSSIBLE TOPINS 13 & 14 OUTPUT
A L OSEAS 3kV 10.0k 10.0k 10.0k
R88 HIF_N
10.0k
485/232_N
FROM POWERBOARD
INTERCONNECT DNL
BV3
waiso S 3V3_IsO VNV
- ISO COMMS .Ro8 R93
RETURN 10.0k 0.0 Ohm 1SO COMMS
c19 TF‘QC RETURN
0.1uF
TP
ISO GND
RS-232 RS-485 HALF RS-485 FULL RS-485 TERMINATION
RN 1 RTN RN 1 RTN RN 1 RTN RN 1
1=HALF/0=FULL 2 1=HALF/0=FULL 2 1=HALF/0=FULL 2 1=HALF/0=FULL 2
3 TX 3 DATA- 3 TX- 3
: : : ]
5 5 5 5
6 RTS 6 DATA+ 6 TX+ 6
7 7 7 7
S
RIN g RN 8 RIN 8 RIN - 8 FOR ROVR ENABLE
CONTROL
1=485/0=232 g 1=485/0=232 g 1=485/0=232 9 1=485/0=232 g
1 0 CTS 1 0 1 0 RX+ 1 0 FORMERLY COMMS_3
" " " " PSTASETS,
12 12 12 12 [Title
SCH, CPU_BOARD, SER_3_NATIVE_UART4
13 RX 13 13 RX- 13 >
ize Document Number ev
14 14 14 14 [+ 10020068 A
[Date: Friday, February 23, 2018 Bheet 13 of 27
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J10

GPSisERIALiT)§>>—1—O

RTS?SPLUARTJ)D)—S—O

2.5 kV ISOLATION

JUMPER_1X3
HIF_N
T2IN_DE
C100 L16  c101 c10 c5
0.1uF 10uF 1.0uF 0.1uF c116 c115
LOCATE BYPASS CAP 1 2 0.1uF AuF
LOCATE BYPASS CAP AS CLOSE AS POSSIBLE GND u10 RS232 w RTS/CTS
L21 AS CLOSE AS POSSIBLE TOPINS 23 & 24 3v3 RS485 Half/Full
avaiso WHAV3ISO []2, TOPNS1&2 U11 | ADUM5412 - L5 P R R - I SP330E o187 otuF RS485 TERM
c20 1 24 3v3 112 3v3 o . . . = 24 1] R67,
0 1uF , VDD1 VDD2 » ; vee s £ 5 & g w 11 o 120 5
. 1ul
150 GND<\£ GND1.2 GND_L23 Jeorcomms GNDS v 2 Il HARWIN_MB80_5101442
SPILUART Txpp—STIUARTTX7 Slua —>  —> voa 2 | 1 2N DE
232_TX 485_H_DATA- 485_F_TX-
4 vis —=  —= vos & 2 rND —> Ti0UT BZ |2
SPI_UART_RX7 | ~ o v | o o -
SPI_UART_RX} — = 51 voc - = ycl® 19 TONDE —> T20UT AY 7 232 RTS 485_H_DATA+ 485 F_TX+
CTS_SPI_UART_7_N3 Sfvop =— =— wupf¥ MT2 MT1
OUTPUTS ENABLED 232_RX 485_F_RX-
T Vet vez 8 8 lriour  <—  RinB Y = —=
< o of o o o »
232 _CTS 485_F_RX: | < = | =
TOSPIUART 6.7 &lnes ne_17 7 9 | roout RO <—  RanA |8 -
9 | enpio GND_I_16 |2 -
z z |
PDIS_SER 4 10 | opis ISOLATION vseL 2 o2 s 8=z | 12 1] 150 couns
5 8 W o5 |
B Ej » §88 4.2 3 EXINEE]
LO PWR STBY VDDP S VISO zZ 5 » ¥ T 0 D10 D5
1 | 12 | GND1_12 GND_I_13 13 ciia ‘3' of of o] o o |TPD2E007 |TPD2E007 R81120
PWR ON 0.1uF RE_N
| GND
| R87 3v3 3v3
c142 C132 | 16.9k
10uF  0.1uF C121 i 100pF LOCATE BYPASS CAP
LOCATE BYPASS CAPS 180 GND A(S) CLOSE AS POSSIBLE SETS 3v3 R82 R66 R80
AS CLOSE AS POSSIBLE TOPINS 13 & 14 OUTPUT
S S S 3kv 10.0k 10.0k 10.0k
R92 HIF_N
10.0k
FROM POWERBOARD 485/232 N
INTERCONNECT BNL
3V3_ISO 3V3 180 Bvs ANN—4
ISO COMMS R102 R97
c21 RETURN 10.0k 0.0 Ohm 1SO COMMS
0.1uF TPBC RETURN
TP
ISO GND
RS-232 RS-485 HALF RS-485 FULL RS-485 TERMINATION
RN 1 RTN RIN- 1 RTN RN 1 RTN RN 1
1=HALF/O=FULL o 1=HALFIO=FULL o 1=HALF/O=FULL o 1=HALFIO=FULL o
3 TX 3 DATA- 3 TX- 3
: : : ] .
5 5 5 5
6 RTS 6 DATA+ 6 TX+ 6
7 7 7 7
"8 "™ g "™ "8 e
CONTROL
1=4850=232 g 1=4850-232 g 1=4850=232 g 1=4850-232 g
10 CTS 10 10 RX+ 10 FORMERLY COMMS_4
" 5 " " PSTARAESS
12 12 12 12 [Title
SCH, CPU_BOARD,SER_4_SPI_UART7
13 RX 13 13 RX- 13 -
ize Document Number ev
14 14 14 14 [+ 10020068 A
[Date: Friday, February 23, 2018 Eheel 14 of 27
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J29

GPS_SERIAL_TX >>—1—0

UART6_RTS_B >>—3—o

2.5 kV ISOLATION

JUMPER_1X3
HIF_N
T2IN_DE
c241 132  C240 c84 cs7
0.1uF 10uF 1.0uF 0.1uF c231 C232 :
LOCATE BYPASS CAP 1 2 0.1uF uF
LOCATE BYPASS CAP AS CLOSE AS POSSIBLE GND uar RS232 w RTS/CTS
L28 AS CLOSE AS POSSIBLE TOPINS 23 & 24 3v3 RS485 Half/Full
3v3I1SO [ ]2 _TOPINS1&2 U46 | ADUMS412 ey L9 N < @l & SP330E RS485 TERM
- C216 0.1uF
C220 1 24 3v3 1 2 3v3 - . ; 24 1] R18,
01UF VDD1 VDD2 vee s é 5 é R4 1] l 120 134
2 23 5 €223 0.1uF
150 GNDQ GND1_2 GND_| 23 Teocomms GND5 v 2 Il HARWIN_MB80_5101442
UART6_TXD ) 3 via —=  —= voalZ | 1l T2IN_DE
232_TX 485_H_DATA- 485_F_TX-
4 vis —=  —= vos & | 2 rND —> Ti0UT BZ |2
~ o ol < o «f <
UARTS_RXD S 51 voc . . vic -2 19 | Lo pE > 200t Ay 232 RTS 485 H_DATA+ 485 F TX+
UART6_CTS_B ) 1 vop <~  <— w® T2 M
OUTPUTS ENABLED 232_RX 485_F_RX- |
T Vet vez 8 8 lriour  <—  RinB Y = —=
<l of of of of o »
232 _CTS 485_F_RX: | < < | <
TO TS4100 SHEET &lnes ne_17 7 9 | roout RO <—  RanA |8 -
9 | enpio GND_I_16 |2 -
z z |
PDIS_UART6) 01 pois sougion vseL [ oz 28z 82 2 — = RGN
S 0 5 {
u Ej » §88 4.2 3 EXIEE]
LO PWR STBY VDDP IS VISO zZ 5 » ¥ IO D25 D28
DCibC
1 | 12 | GND1_12 GND_I_13 13 o33 ‘3' | of of of o » |TPD2E007 |TPD2E007 R117§0
PWR ON 0.1uF RE_N
| GND
| R169 3v3 3v3
c212 C77 1 16.9k
10uF  0.1uF C226 i 100pF LOCATE BYPASS CAP
LOCATE BYPASS CAPS 180 GND A(S) CLOSE AS POSSIBLE SETS 3v3 R172 R182 R174
AS CLOSE AS POSSIBLE TOPINS 13 & 14 OUTPUT
S S S 3kv 10.0k 10.0k 10.0k .
R166 HIF_N
10.0k
485/232 N
DNL
FROM POWERBOARD Bvs
ANN—
INTERCONNECT
ISO COMMS .R159 R162
3V3_ISO RETURN 1SO COMMS
3v3_ISO >>f P11 10.0k 0.0 Ohm RETURN
c76
0.1uF
TP
e
ISO GND
B
RS-232 RS-485 HALF RS-485 FULL RS-485 TERMINATION
RN 1 RTN RN 1 RTN RN 1 RTN RN 1
1=HALFI0=FULL o 1=HALF/O=FULL o 1=HALFIO=FULL o 1=HALF/O=FULL o
3 TX 3 DATA- 3 TX- 3
: : : ]
5 5 5 5
6 RTS 6 DATA+ 6 TX+ 6 A
7 7 7 7
RTN g RIN g RN g RIN g E‘??"TQLCL.Y JUMPER
1=4850=232 g 1=4850=232 g 1=4850-232 g 1=4850=232 g NTROL
10 CTS 10 10 RX+ 10 FORMERLY COMMS_5
1 1 1 1 1 1 1 1 INSTALL JUMPER
12 12 12 12 FOR TERMINATION itle
13 RX 13 13 RX 13 SCH, CPU_BOARD, SER_5_NATIVE_UART6
: ize Document Number ev
14 14 14 14 [+ 10020068 A
[Date: Friday, February 23, 2018 heet 15 of 27
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2.5 kV ISOLATION

J16
GPS_SERIAL_TX >>—1—0
2
UART7_RTS_B >>—3—o
JUMPER_1X3
H/IF_N
T2IN_DE
c163 L25 C164 c42 c41
0.1uF 10uF 1.0uF 0.1uF c168
LOCATE BYPASS CAP 1 2 0.1uF
LOCATE BYPASS CAP AS CLOSE AS POSSIBLE GND u23 RS232 w RTS/CTS
AS CLOSE AS POSSIBLE TOPINS 23 & 24 RS485 Half/Full
L24
3v3I1SO i ]2 _TOPINS1&2 ADUM5412 ey L7 N SP330E RS485 TERM
C165 0.1uF
C40 1 24 112 3v3 - 24 1] R12]
o 2 o o 23 5 - " cie6 o l 0 nr
. Tul
150 GNDQ GND1_2 GND_| 23 Teocomms 21 Il HARWIN_MB80_5101442
UART7_TXD ) 3 —> voa 2 I T2IN DE
232_TX 485_H_DATA- 485_F_TX-
4 vis —= vos[& | 2 1Dl &
~ o o -
UART?ﬁRXD> 5 VoC S vIC 20 19 T2IN_DE 7 232 RTS 485_H_DATA+ 485_F_TX+
UART7_CTS_B ) 8 {vop <— vp ¥ MT2 MT1
OUTPUTS ENABLED 232_RX 485_F_RX-
T Vet vez 8 & | riout 1r = —=
< o o o o ©
232 _CTS 485_F_RX: - < - Al
TO TS4100 SHEET L ne_17 7 9 | roouT RO < 16 +
9 | enpio GND_I_16 |2 -
10N z z 1SO COMMS
PDIS_UART7) 101 s vseL (12 s z 2 8 z 2 2z — i RETURN
<~ O W 3 |
B j y 5 o2 EXIDE X1 e
LO PWR STBY. VDDP VISO g 5) d ¥ =T O % D14
DCiDC
1 12 GND1_12 GND_I_13 13 | of of of o » |TPD2E007 |TPD2E007 R112270
PWR ON RE_N
| GND
R122 3v3
c161 C157
10uF  0.1uF 100pF LOCATE BYPASS CAP
LOCATE BYPASS CAPS 180 GND A(S) CLOSE AS POSSIBLE SETS 3v3 R129 R124 R125
AS CLOSE AS POSSIBLE TOPINS 13 & 14 OUTPUT
S S S 3kv 10.0k 10.0k 10.0k
R123 HIF_N
485/232_N
FROM POWERBOARD
INTERCONNECT
BV3
3V3_1S0
3v3iso 1SO COMMS R130
RETURN 10.0k 1SO COMMS
c39 PRt RETURN
0.1uF
TP9!
ISO GND
RS-232 RS-485 HALF RS-485 FULL RS-485 TERMINATION
RN 1 RTN 1 RN 1 RTN RTN 4
1=HALF/0=FULL 2 1=HALF/0=FULL 2 1=HALF/0=FULL 2 1=HALF/0=FULL 2
3 TX 3 3 TX- 3
: : : P s,
5 5 5 5
6 RTS 6 6 TX+ 6
7 7 7 7
INSTALL JUMPER
RTN 8 8 RTN 8 RTN 8 Egﬁ?ggf AOLE
1=485/0=232 9 1=485/0=232 9 1=485/0=232 9 1=485/0=232 9
10 CTS 10 10 RX+ 10
FORMERLY COMMS_6
1 1 1 1 1 1 1 1 U\(IDSTALL JUMPEg
FOR TERMINATION
12 12 12 12 b
13 RX 13 13 RX- 13 SCH, CPU_BOARD, SER_6_NATIVE_UART7
14 14 14 14

ize | Document Number

10020068

[Date: Friday, February 23 2018 Bheet 16 of 27
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2.5 kV ISOLATION

J13
GPS_SERIAL_TX >>—1—o
2
RTS?SPLUARTJJ\D)—S—O
JUMPER_1X3
HIF_N
T2IN_DE
c148 123  C149 c28 c27
0.1uF 10uF 1.0uF 0.1uF c154 C153
LOCATE BYPASS CAP 1 2 0.1uF AuF
LOCATE BYPASS CAP AS CLOSE AS POSSIBLE GND u17 RS232 w RTS/CTS
122 AS CLOSE AS POSSIBLE TOPINS 23 & 24 3v3 RS485 Half/Full
3v3I1sO 1 ]2 _ TOPINS1&2 U13 | ADUMS412 ey L6 N < @l ¥ SP330E RS485 TERM
- C151 0.1uF
c144 1 24 3v3 112 3v3 3 . . 24 Il R11
OAUE VDD1 VDD2 vee s é 5 é S v+ 11 l 120 114
2 23 5 C152 0.1uF
150 GNDG GND1_2 GND_L23 't_ngT conws GND5 v 2 || HARWIN_M80_5101442
3 22 - 1]
SPI_UART_TX1) VIA —= | —=> VOA | T2IN_DE
232_TX 485_H_DATA- 485_F_TX-
4 vis —=  —= vos& | D riNp —> TiouT BZ [
of w| <[ of o <
SPI_UART_RX1) 5 1 voc -  <=— ycl® 19 TONDE —> T20UT AY 7 232 RTS 485_H_DATA+ 485_F_TX+
CTS_SPI_UART_1_N) 5lvop =—  =— upl2 MT2 MT1
OUTPUTS ENABLED 232_RX 485_F_RX-
T ver vez 18 & | riout <—  rins[Z = ==
<l of of of of o »
232_CTS 485_F_RX: - < < < <
TO SPIUART 1 &l ne.s ne_17 -7 @ | roout RO <—  RanA |8 =
—21 aNp1_9 oND_1_16 2 -
Z 0z SO COMMS
PDIS_SPI_UART_1 0 s sourien vseL 2 o 2z 2 8 z 2 z — ] RETORN
- 0 O 5 |
L0 PWR STBY VDDP 5 VISO z 5 » ¥ T 0 D12 D11
DCibC
1 12 GND1_12 GND_I13 13 c1es SI | o of of o «|TPD2E007 < |TPD2E007 F<111210
PWR ON 0.1uF RE_N
| GND
|| R103 3v3 3v3
C146 C25 11 16.9k
10uF  0.1uF C147 § 100pF LOCATE BYPASS CAP
LOCATE BYPASS CAPS 1SO GND #(S) g:_,\(‘)SS%Ag&OSSIBLE gllEJTr?DlaJ\'l{S R114 R106 R107
AS CLOSE AS POSSIBLE
S S S 3kv 10.0k 10.0k 10.0k
R105 HIF_N
10.0k
485/232 N
FROM POWERBOARD
INTERCONNECT DNL
Bv3
a0 S 3V3_1S0 VNV
. 1ISO COMMS R115 R116
RETURN 10.0k 0.0 Ohm 1S0 COMMS
c23 PO, RETURN
0.1uF
TP9:
ISO GND
RS-232 RS-485 HALF RS-485 FULL RS-485 TERMINATION
RN 1 RTN RN 1 RTN RN 1 RTN RTN- 4
1=HALFIO=FULL o 1=HALFIO=FULL o 1=HALF/O=FULL o 1=HALFIO=FULL o
3 TX 3 DATA- 3 TX- 3
: : : T s,
5 5 5 5
6 RTS 6 DATA+ 6 TX+ 6
7 7 7 7
INSTALL JUMPER
RTN 8 RTN 8 RTN 8 RTN 8 Egﬁ;lggf AOLE
1=485/0=232 9 1=485/0=232 9 1=485/0=232 9 1=485/0=232 9
10 CTS 10 10 RX+ 10
1 1 1 1 1 1 1 1 U\(l)STALL JUMPEg
FOR TERMINATION
12 12 12 12 b
13 RX 13 13 RX- 13 SCH, CPU_BOARD, SER_7_SPI_UART_IF_1
s _ ) _f_SFI1_ L
14 14 14 14 ize Document Number =
[+ 10020068 A
[Date: Friday, February 23, 2018 Bheet 17 of 27
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2.5 kV ISOLATION

J30
GPS_SERIAL_TX >>—1—o
2
RTS?SPLUARTJJ\D)—S—O
JUMPER_1X3
HIF_N
T2IN_DE
c243 L33  Co42 c8s5 cs8
0.1uF 10uF 1.0uF 0.1uF c234 C235
LOCATE BYPASS CAP 1 2 0.1uF AUF
LOCATE BYPASS CAP AS CLOSE AS POSSIBLE GND u4e RS232 w RTS/CTS
L29 AS CLOSE AS POSSIBLE TO PINS 23 & 24 3v3 RS485 Half/Full
3v3I1sO {[ ]2 _ TOPINS1&2 U48 | ADUMS412 ey L10 N < @l ¥ SP330E RS485 TERM
- C217 0.1uF
c221 1 24 3v3 112 3v3 3 - . . 24 1l R18;
01UF VDD1 VDD2 vee s é 5 é 8 v+ 1] 120 135
2 23 5 C224 0.1uF
1S0 GND GND1.2 GND_1.23 e conis GNDS5 v 2 Il HARWIN_MB80_5101442
SPI_UART_TX3}) 31 via —=  —> \onl2 | I T2 DE
232_TX 485_H_DATA- 485_F_TX-
4 vis —=  —= vos& | 2 rNp —> Ti0UT BZ [
o vl < o o -
SPI_UART_RX3) 5 1 voc -  <=— ycl® 19 TONDE —> T20UT AY 7 232 RTS 485_H_DATA+ 485_F_TX+
CTS_SPI_UART_3_N> 5lvop =—  =— upl2 MT2 MT1
OUTPUTS ENABLED 232_RX 485_F_RX-
T ver vez 18 8 lriour  <—  rinB L = ==
< o of of of o «
232_CTS 485_F_RX: | < < | =
TO SPIUART 3 &l ne.s ne_17 -7 @ | roout RO <—  RanA |8 =
—2 enp1g oND_IL16 12 -
zZ z SO COMMS
PDIS_SPI_UART 3 101 pois souion vseL 2 oz 28 = 2z —1}—— ——{}— RETORN
- 8 o 5 |
11 14 8 & z RE_N
LO PWR STBY VDDP IS VISO G D26 D29
DCIDC
1 12 GND1_12 GND_I 13 13 o9 SI | of of 5 of = «|TPD2E007 |TPD2E007 F<117£i0
PWR ON 0.1uF RE_N
| GND
|| R170 3v3 3v3
C213 C78 11 16.9k
10uF  0.1UF C229 | 100pF LOCATE BYPASS CAP
LOCATE BYPASS CAPS 1SO GND AS CLOSE AS POSSIBLE SETS 3V3 R175 R184 R177
AS CLOSE AS POSSIBLE TOPINS 13 & 14 OUTPUT
S S S 3kV 10.0k 10.0k 10.0k
R167 HIF_N
10.0k
4851232 N
DNL
FROM POWERBOARD bva
% %
INTERCONNECT
ISO COMMS R160 R163
3V3_ISO RETURN 1SO COMMS
3V3_IsO >T P 100k 0.0 Ohm RETURN
cr9
0.1uF
TP1
1SO GND
RS-232 RS-485 HALF RS-485 FULL RS-485 TERMINATION
RN 1 RTN RN 1 RTN RN 1 RTN RN 1
1=HALF/0=FULL 2 1=HALF/0=FULL 2 1=HALF/0=FULL 2 1=HALF/0=FULL 2
3 TX 3 DATA- 3 TX- 3
4 4 4 4:| Il\t)STALLJUMPEE
FOR TERMINATION
5 5 5 5
6 RTS 6 DATA+ 6 TX+ 6
7 7 7 7
S
™8 "™ g "™ "8
CONTROL
1=4850=232 g 1=4850232 g 1=4850-232 g 1=4850232 g
10 CTS 10 10 RX+ 10
" 5 " " PSTARAESS
12 12 12 12
13 RX 13 13 RX- 13 [Title
SCH, CPU_BOARD, SER_8_SPI_UART_IF_3
14 14 14 14 -
ize Document Number ev
[+ 10020068 A
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2.5 kV ISOLATION

J31
GPS_SERIAL_TX >>—1—o
2
SPI_UART4_RTS_N >>—3—o
JUMPER_1X3
HIF_N
T2IN_DE
C244 c86 c89
10uF 1.0uF 0.1uF c237 c238
LOCATE BYPASS CAP 1 2 0.1uF AuF
LOCATE BYPASS CAP AS CLOSE AS POSSIBLE GND RS232 w RTS/CTS
L30 AS CLOSE AS POSSIBLE TOPINS 23 & 24 3v3 RS485 Half/Full
3V31s0 1 [ 12 _ TOPINS1&2 ADUM5412 «
l uso o~ ~ C218 0.1uF
gzﬁsz 1 vobr vobz |2 3 3 vce 3 ve 2 136
2 23 5 C225 0.1uF
150 GNDQ GND1.2 GND_I 23 Jeorcomms GNDS v 2 l HARWIN_MB80_5101442
SPI_UART_TX4}) 3 via —=  —> a2 |
485_F_TX-
4 vis —=  —> vos & 2 1Dl T10UT BZ |8
o <
SPI_UART_RX4) S5lvoc <=— i =— wcl® N T20uT AY L 485_F_Tx+
SPI_UART4_CTS_N ) flvop <=— i <— w2 M
OUTPUTS ENABLED 485_F_RX-
T Vet vez 8 & | riout RIN_B L —=
< o o of o
485_F_RX: - < - Al
TO SPIUART 4 &lnes ne_17 7 9 | roout RO <—  RanA |8 -
9 | enpio GND_I_16 |2 -
z z SO COMMS
PDIS_SPI_UART_4 101 s sougion vseL (12 s z 2 8 z 2 2z — RETORN
e 8 5 g
1 14 8 L =z
Lo PWR STBY VDDP s VISO S5 a2 %z b6 D27
DCiDC
L 121 anpi_12 onp_i_13 -2 _L 239 oo of o 2f of = £007
PWR ON 0.1uF RE_N
| GND
| 3v3
c214 C80 | —
10uF  0.1uF €230 | 100pF LOCATE BYPASS CAP
LOCATE BYPASS CAPS 1SO GND ¢(S) g:_’\(‘)SS1E3A&S1aOSSIBLE R178 R180
AS CLOSE AS POSSIBLE
A OSEAS P 3kV 10.0k 10.0k
485/232_N
FROM POWERBOARD DNL
INTERCONNECT bva
3v3_ISO ISO COMMS R161
3V3_I1SO ) RETURN 766k 1SO COMMS
TP1@ RETURN
c81
0.1uF
TP
1SO GND
RS-232 RS-485 HALF RS-485 FULL RS-485 TERMINATION
RN 1 RTN RN 1 1 RTN RN 1
1=HALF/0=FULL 2 1=HALF/0=FULL 2 1=HALF/0=FULL 2 1=HALF/0=FULL 2
3 TX 3 3 TX- 3
4 4 4 4 Il\:jSTALL JUMPEE
FOR TERMINATION
5 5 5 5:'
6 RTS 6 6 TX+ 6
7 7 7 7
™8 ™8 8 "8 e
CONTROL
1=485/0=232 9 1=485/0=232 9 g 1=485/0=232 9
10 CTS 10 10 RX+ 10
1 1 1 1 1 1 1 1 g‘gg‘?’gﬁﬁx:‘ﬁgN FORMERLY COMMS_9
12 12 12 12
13 RX 13 13 RX- 13 [Title
SCH, CPU_BOARD, SER_9_SPI_UART_IF_4
14 14 14 14 =
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U54

KC2016K1.84320C1GE00 3V3 ISO
1.8432 MHz
843 C179 0.1uF
V3150 3v3_I1SO [l I—" USSA
- I 74HC7014D,118
c178 1SO GND = 1480IC
0.01uF SO GND
100 V
UART_CLK 1 >02 UART CLK_N
(@] [y
2
g 3 ~
s
w o 1SO GND
_ kc2016k
1ISO GND
0.0035 A 0.0021 A

4 USSB UART_0OSC 0 1

6 UssC UART 0SC 4 5

8 USsD UART OSC 2 3
USSE

10 UART OSC 6 7
US5F

12 UART OSC_MON

CUART_0OSC_0_1

CUART_OSC 4.5

CUART_0OSC_2_3

CUART_OSC_6_7

O

ISO GND

TP166

TP167

[Title
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U16

XR20M1280 u14
QFN50P500X500X100-33T380X380N XR20M1280
3V3 4100 _ _ _ _ _ _ _
R113 ‘L C31 R14 ‘L c24 R5
R12 R11 33k 1u 330k R10 R11 R109 1u 330k
33k 33k 1% T oo g g e 33k 33k 33k T oo gl g e
1% 1% 1% 1% 1%
< n (@] [ un] o] < n (@] = L o]
S a3 a 2% 30 O @ o £ &0
z O s z O S o 2
1 Q o 5 17 1 Q9 o 5 17
l2cisP# Qo 8 § GPIO7 i2cisP# 2 o 8 g GPIO7
= > 3 > > 3
TO TS_4100 2 | ENIR# GpIos -8 2 | ENIR# GpIos -8
ECSPI1_MISO ECSPI1_MISO
ECSPI1_MISO — 3 150 GpPIOs 2 = 31so GPIos 2
4 | spa cpioa 22 41 spa epioa 22 (PDIS_SPI_UART _1
ECSPI1_SCL ECSPI1_SCL
ECSPI1_SCL — 5 scL RI#/GPIO3 22— = 51 scL RI#IGPIO3 22—
IRQO), IRQO 6 | \ra# co#GPIO2 22— IRQ1 PHRA! 6 ra# cp#GPIO2 22—
ECSPI1_MOSI ECSPI1_MOSI
ECSPI1_MOSI > — 7 siuat DSR#/GPIOT 24— — "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 > — x 9 | RESET# cre# 26— — 9 | RESET# CTSH# ZG%GTS_SPI_UART_LN
l 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
TP143 r N - N
R15 A o 2 2 Ry |20 SPI7UART07RXD,< SPI_UARTO_RXD A o 2 2 gy 120 SPI_UART_RX1 < SPIUART RX1
33k < Z = = < Z = =
1% o O] x X o (O] x x
[92] N ~— o [32] N - oN
(s2] — [s2] ™ (32} ~— o™ (s2]
R104
33k
1%
UART OSC 0 1
UART OSC 0 1
SPI UART 1
TO SBD WARRIOR TO SER_7_SPI_UART_IF_1
UART_0SC_0_1 UART OSC 0 1 - FORMERLY COMMS_7
FORMERLY COMMS_6
3V3_4100

3V3_4100)
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UART_OSC_2 3

3V3_4100)

UART_OSC_2_3

3V3_4100

TO FREEWAVE

FORMERLY COMMS_8

TO SER_8_SPI_UART_IF_3

u15 u43
XR20M1280 XR20M1280
3Vv3_4100 - - - - - - - -
R120 ‘L c26 ‘L c72
R11 R11 33k 1u R12 R37<  R41 R48 1u R43
33k 33k 1% T oo g g e 330k 33k 33k 33k T o9 g g e 330k
1% 1% 1% 1% 1%
T 2 0L W e T 205 W e
Q o Q Q o O
z 9 ¢ 5 38 =z z % ¢ 5 3 =z
1 g o o 17 1 Q o 5 17
ecsP Q8 8 g GPlo7 s Q8 8 g GPlo7
> > = = > >
TO TS_4100 2 | ENIR# GPios -8 2 | ENIR# P06 8
ECSPI1_MISO ECSPI1_MISO
ECSPI1_MISO ) — 3 150 GpPIO5 2 - 3150 GpPIos 2
4 spa cpioa 22 SPI_UART2_PDIS_N 4 spa cpioa 22 (PDIS_SP|_UART 3
ECSPI1_SCL ECSPI1_SCL
ECSPI1_SCL ) - 5 scL RI#/GPIO3 [-22 - 5 scL RI#/GPIO3 22—
IRQ2 6 | \Ra# CD#GPIO2 F23——— ((SPI_UART2_CD# IRQ3 PHRAS 6 ra# co#GPIO2 22—
ECSPI1_MOSI ECSPI1_MOSI
ECSPI_MOSI = 7 siuat DSR#/GPIOT 24— - 7 { st DSR#/GPIOT 24—
cs2 8 1 csino DTRH#/GPIO0 22— <(SPIUART2 DTR#  Cs3 p)C53 8 | csino DTR#/GPIO0 22—
UART_RST 9 | cecers . ((SPI_UART2_CTS UART_RST 9 RESET# CTs# F28——<KCTS_SPI_UART_3 N
10 | SLEEP/PWRDN# RTS# 27%(SF’LUARTARTS 10 | SLEEP/PWRDN# RTS# 27—<<RTS,SPLUART,3,N
1 Enags# x |28 SPLUART TX2_ ¢ spi UART TX2 M| Enass# Tx |28 SPLUART TX3 ¢ spi UART TX3
~— N -~ N
R11 0 o 2 3 ax |29 SPLUART RX2__ ¢ co1 UaRT Rx2 5 o 2 3 ax |20 SPLUART RX3 (¢ gy |)pRT R
33k < Z = = < =z = =
1% o (O] X x o (O] x X
[92] N ~— N (92} N - o
(s2] ~— (42} o o™ — (42} (s2]
R36
33k
1%
UART OSC 2 3 UART OSC 2 3
ISO GND

O

[Title
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u42 u41
XR20M1280 XR20M1280
3Vv3 4100 . o . o o .
R47 ‘L c71 ‘L Cc75
R35(  R40 33k 1u R44 R14 R144 1u R50
33k 33k 1% < o o < o w 330K 33k 33k < o o = o w 330K
1% 1% I QLT 8 R 33k o T Qe 8w
N 535 £¢8 58
(@] o (@] (@] o O
z 9 ) S g z z 9 ] s g z
! g g g d i 1 g o o g 17
ecsP Q8 8 g GPlo7 s Q8 8 g GPlo7
> > s > > s
TO TS_4100 2 | ENIR# GPIO6 |8 2 | ENIR# GPIO6 |8
ECSPI1_MISO ECSPI_MISO 3 1so cpios |2 ECSPI1_MISO 3 1so cpios 2
4 spa cpioa 22 (PDIS_SP|_UART 4 4 spa cpioa 22 (PDIS_SP|_UART 5
ECSPI1_SCL ECSPI1_SCL
ECSPI1_SCL D = 51 scL RI#IGPIO3 |22 - 51 scL RI#IGPIO3 |-22—
IRQ4 IRQ4 6 ra# CD#IGPIO2 22— IRQ5PHRAS 6 ra# CD#GPIO2 22—
ECSPI1_MOSI ECSPI1_MOSI
ECSPI_MOSI = "1 sua DSR#/GPIOT |-24— = LEPN DSR#/GPIOT |-24—
cs4 cs4 8 1 csiao DTR#GPIO0 22— css Y5 8 1 csiao DTR#GPIO0 22—
UART_RST > UART RST 9 | ResETH cTs# F22—— < SPI_UART4_CTS N UART_RST 9 | ResETH cTs# F28 < SPILUART5_CTS_N
10 { 5L EEP/PWRDN# RTS# 27%( SPI_UART4_RTS_N 10 { 5L EEP/PWRDN# RTs# 2L < SPI_UART5_RTS_N
1 Enass# x |28 SPLUART TX8 ¢ spi UART TX4 1 Enass# Tx |28 SPLUART TX5 ¢ spi UART TX5
- o~ b N
R34 0 o 2 3 ax |29 SPLUART RX4 ¢ oo UaRT Ry 0 o 2 3 ay 20 SPLUART RX5 (¢ sy |)pRT RS
33k < Z = = < Z = =
7o, a0 X x a0 X x
(92} N ~— N (92} N - N
o - ™ ™ ™ - ©® @
R39
33k
1%
UART OSC_4 5 UART OSC_4 5
1ISO GND
SPI UART 4 SPI UART 5

UART_OSC_4_5)

UART OSC 4 5

3V3_4100) 3V3_4100

TO SER_9_SPI_UART _IF_4

TO SER_10_SPI_UART_IF_5

O
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U34 u12
XR20M1280 XR20M1280
3V3_4100 R N N N N N N
R136 ‘L c57 ‘L c22
R13 R13 33k 1u R29 R9 R10 R8 1u R6
33k 33k 1% T o o g gl ow 330k 33k 33k 33k T 0o 9o g g w 330k
1% 1% i 1% 1% 1% i
< 2] @) [ L w < (%)) @) [ L o]
5 2 o X o T 5 2 o X o T
% m| O] <3( 8 % (2) m\ O <3( 8 (2)
1 Q o G o 17 1 Q o 5 17
cisPiE Qg 8§ g GPlo7 2cisPie S 5 8§ g GPlo7
> S S > S S
TO TS_4100 2 | ENIR# GpIos -8 2 | ENIR# P06 8
ECSPI1_MISO ECSPI1_MISO
ECSPI_MISO - 3 1so GPIO5 2 - 3 1so GPIO5 2
4| Spa cpioa 22 4| Spa P04 22 {PDIS_SER 4
ECSPI1_SCL ECSPI1_SCL
ECSPI1_SCL — 5 {scL RI4GPIO3 |22 — 5 {scL RI#/GPIO3 22—
IRQ6, IRQ6 6 | \Ra# co#GPIO2 22— IRQ7PHRA 6 ra# co#GPIO2 22—
ECSPI1_MOSI ECSPI1_MOSI
ECSPI1_MOSI 3 - 71 st DSR#/GPIO1 |-22— - 71 sua DSR#/GPIOT -2 —
csé cs6 8 | csimo DTR#/GPIO0 22— cs7 YHESL 8 | csimo DTR#/GPIO0 22—
UART RST UART RST
UART_RST = 9 RESET# crs# 28 = 9 RESET# CTS# 26%( CTS_SPI_UART_7_N
10 1 SLEEP/PWRDN# RTS# -2 10 | SLEEP/PWRDN# RTs# F2L— ¢ RTS_SPI_UART_7_N
1| Cyasss Tx |28 SPLUARTTX6 ¢ ooy yarT Tx6 1| Cnassi 1 |28 SPLUART X (o o) yart 17
~ N ~— N
R30 o 2 2 3 rx 22 SPLUART RX6 ¢ gpi UART Rx6 a o 2 3 rx 22 SPLUART RX7 ¢ spi UART RX7
33k < Z = = < Z = P
1% o O x x o O x X
™ N ~ N [+2] N ~ o
™ ~— [sp] [ap] (32] ~— [sp] ™
R7
33k
1%
UART OSC 6 7 UART OSC 6 7
1ISO GND
TO GPS RECEIVER
GNSS_5 CLICK TO SER 4
UART_OSC_6_7 ), UART OSC 6 7
3V3 41003 3V3 4100
Title
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Q2
P FET FDC604P
sot 23 6
6
D6
g s std
- D2
D1 ©
U31 o
LTC3226EUD
16_QFN GATE_P_FET
5V_SUPERCAP_FEED > SV_SUPERCAP_FRED * * SUPER CAP
2 Each 20F 2.7V 18mOhm TP107
c49 T~ — c51 R20 o
220uF 4.7uF 210k 13 5
C 1210 VIN GATE
PEI 3 vouT SUPERCAP v OUT * < SUPERCAP_V_OUT NOM 5V
PFI 16 SUP_CAP_PLUS ~ ~
CPO
TP106 R23 + C47 C50
66.5k 15 14 SUP_CAP JUNC  C52 20F —— 47nF
C+ VMID | 01UF Tzzo_emc_mzo 16V
10 R26
cs3 —— CPO_FB 3.83Meg
N 2.20F 4 1SO GND
ISO GND<7 12 | . LDO_FB C54 + c48
: 6 0.1uF 20F
RST_FB R28
7 1.21Meg
RSTN |—
81 en_ oo , ISO GND
a PFON CPO_FB
PROG 9 z 11
PROG © CAPGOOD 1SO GND
R22 =
33.2k ISO GND LDO_FB
ISO GND TO TS-4100
SUPERCAP_V_OUT PFON { PFON
R25 1M
CAPGOOD < CAPGOOD
FOOTPRINTS FOR TS SUPERCAP
COMPONENTS ... LABEL DO NOT LOAD 5V SUPERCAP FEED
PFON OPEN DRAIN GOES LOW
WHEN 5V_SUPERCAP_FEED
® GOES BELOW 5V
1 Q6
BC846ALT1G SET BY VDIV AT PFI PIN
~ sot_23 3 ( COMPARATOR 1.2V )
R135
BAL_DRIVE DA
TS4100  CN2_89 R134 150hm
SUP_CAP_JUNC
@ 400 mW
1 5
BC857CE6327HTSA1
sot 23 3
N 23
ISO GND
SUP_CAP_JUNG SUP_CAP_JUNC
CN2_87
SUP_CAP_PLUS > SUP_CAP_PLUS
CN2 -75 -77 -81 -83 Title
SCH, CPU_BOARD, SUPER CAP CHARGE / HOLD UP
Size Document Number Rev
B 10020068 A
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NATIVE UARTS CN1 CN2 FROM SUPERCAP SHEET
ts-socket
UART7_TXD CARTIIXD SRt TRo A2A TS4100 A28 TS4100 o ACT LeD PFON 3 PFON TP111
c EXT_RESET_N ETH_RX P CN2 1 c ETH_ACT | > ©
UART7_RXD yy—UARTZ_RXD P T e SN UTAG_FPGA_TMS EXT_RESET_N [GNT3 N-USBE&: ETHRXW & ETH_RX_P ETH_ACT_LED —GNo 4 ETH SPD LED cAPGOOD 3 CAPGOOD P10
UART? RTS B —_— ITAG FPGATD0 ENT= JTAG_FPGA_TCK  EN_USB_HOST 5V [ 52 —_— ETHCT G ETH_RX_M ETH_SPD_LED | N2
UART7 RTS B D)— 0 JTAG_FPGA_TDT CN1_7 | JTAG_FPGA TDO SD D2 g D039 Tps ETH_TX P 1< ETHCT S RED_LED_N 7 CNZ 8
UART7_CTS B P76 OFF_BD_RESET N Cl JTAG_FPGA_TDI SD_D3 "ENT 15 SD_CMD O TPss ETH_TX M ¢ ETH TX P GRN_LED_N ["GN7~10 ETHZ ACT_LED BAL DRIVE HBALDRVE o TP109
UART7 CTS B Dp—=—"————0O —PBISVNTO0— ¢ OFF_BD_RESET_N SD_CMD [~&NT-12 5D 33 O 1pgs c ETH_TX_M ETH2_ACT_LED &N 12 o TP138 = CNz_89
PDIS_UART7 P68 P37 CNT_13_ C SILAB_CLK SD_3.3V ["EN1_14 5D _CLK O Tp8a 3v3 4100 C ETH CT_11 GO 0S [oN212
PDIS_UART?  D)—¢= © SUPERCAP V OUT &V C SILAB_DAT SD_CLK [~GR~f6 _ SUPERCAP_® OUT © 3v3_13 erroND 1 G ETH2 RX_P SUP_CAP JUNG 3 SUP_CAP_JUNC
3v3_ISO NO_SCAP_CHRGH C MAIN_5v_15 MAIN_5V_16 |"GN7 18 5D DO o TPe2 CN2_17| SNP-15 e ETHZ_RX_M _CAP_. e -
B U-BOOT# C SPARE 1 SD_DO I"EN1720 D_DT P81 ON2_19~| NC-17 o Ry ETAZ CT SUP_CAP FLUS 3 SUP_CAP_PLU.
R17 330k TRT 21 C DIO_43 SD_D1 | "ENT22  FORCE SBC 59 ON# 0 Not CN2 2 = o |G ETHZ TX P - ONZ 7577 87-83 b
b TRQ0 CN1_23 | DIO_44 FORCE_PWR_ON# |"CN7 24 CNT_24 Route SD CN2_23 | GND_21 ETHZ,TX,; [CN2 24 | ETHZ XM
RQ1 CNi25 | LCD_D10 DIO_41 N1 96— CNT26 card ON2 25| NC.23 ETH D [C FROM INTERCONNECT SHEET
UART6_TXD SER 5 117 IRQZ CN1_27 | LCD_D11 DIO_42 |7eNT 28 2C2_SDA ONz_27°| V€25 e s Gk |S 1203 _SCL
UART6_TXD — = ENT29] LCD_D12 LCD_D02 G150 TPCa SCL USB_HOST M GN2 27| NC_ 3K g - TRIGGER Sy TRIGGER
UARTS RXD P16 RQ3 N3] MAIN_5V_29 LCD_DO3 [GNT—32 UART7 CTS B USEHOST P EN>—37] USB_HOST M 12C_3 DAT |G ] >
UART6_RXD — e ENT55 LCD_D13 LCD D04 (G131 UART7 RTS B Oz 33 | USE HOST_P CAM_PIX_CLK | UARTS TXD 3va_isoyy— /IS0 P2
LCD_D14 D05 ENT 36 RIC BATT USB_OTG_M CN2 35 E - C _ -
UART6_RTS_B CN1_35 | CN1_36 A _OTG | [[CN2 36 | » ©
UART6 RTS B Dp—mieii>B o TP72 BTy ONt_37 | LCD_DIS L AT [TONT 38 UARTE CTS B TSB OGP CN 37 | 536016 A [ JTAG_TDO 5V_SUPERCAP_FEED Yy 2-SUPERCAP FEED ., TP30
“PDIS_UARTE 39 _45 D5 "CN1_40 UART6 RTS B 3V3_4700 CN2_39 _OTG ] ! Cl JTAG_TRST B TAG = =
UARTE CTS B D—DARTECTSB P73 B g <7 DIO_46 LCD_DO7 [—GRT~42 —UART7 RXD o 3V3.39 :Sg{;g Ci JTAG_TCK 2V 150 +12V_1S0 P29
PDIS_UART6 P67 TRQ7 CN1 43 | LCD_D18 LCD_D21 "CN7 24 CS6 oD 44 |2 JTAGTMS -
PDIS_UART6 ) - e N5 LCD_D19 LCD_D22 [GNT 46— 5% 44 (& 150,50 3 12C3_SDA o TP133
3v3 1S0 = ENT45| LCD D20 LCD_D23 [GN148 — EN_ETH_PHY_PWR [~CNo 48 R
— CNY 49 CNT45| MAIN_5V_47 EN_LCD_3.3V [~GNT-50—CNT 50 NC_48 €\ 150,S0LY 12C3_SCL o P13
R52 330k UART3 CTS B CN1 51 | PCD_PIX CLK USB_OTG_SV ["EN1~52 BOOT_MODE 0 Cl -
PAROSCI UARTIRTS B ENT55| LCD_HSYNC BOOT_MODE_0 [&NT 54 ¢
S UART5_TXD TP131 CNT 55 CN1 55 | LCD_VSYNC NC_54 I"EN1 56 [ Cl FROM GPS RECEIVER SHEET; TO INTERCONNECT
UARTS_TXD N IHCH R N1 57 I[gg’g\ilm ADC8 D'\:g’gg |Gt os Al sl g TS4100_GPS_1PPS TP108 .
UART5_RXD TP132 59 CN1 59 _PWM_ -39 I ] [ Ct TS4100_GPS_1PPS Sp—1o4100.CPS IPPS
UART5_RXD Yp—————————0 GNT61 | DIO_16 Gol\ig,gg T o
SN 63 DIO_15 62 [ CN1_64 _ e
UARTS RTSB TP135 ~ SN 62| DIO_14 DIO 37 [ —CNT 86— ECSPI3_SS N2 65 | NG 035 cs N [ Cl TO PAROSCI SHEET
UART5_CTS_B o TP136 CNT 67 cNTer| BIo-13 3:8%? Rl _CNTW—: N “ECSPI3 MIS N SPIoB_MCSI o [ _UART5CIS B EN_12V_PAROSCI
UARTTRTS B oNT 69| 2102 3 S > e CN2-29 | spio Miso CAM_HSYNC -2 TS EN_12V_PAROSCI J———————r5
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