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=S Vout S by
Vin . 5v_RAW
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d) Vin c8 c9 R6
5.62K % % High Power Net GND L 1uF 1UF 6.2K
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10uF e | MCP1700T3302EMBCT-ND ~ GND
ClassName: HIGH_POWER ~ 490-5523-1-ND 2 @
] e U4
L 107K - == Ll
GND PLOTKCCT-ND GND GND @{ e '_LM4040AIM3-1DD/NOPBCT—ND
Note: For 5.263 volt operation, use 1K resistor
Current Sensing oD
V3 SYS 33 SYS
U2 T 732-7820-1-ND_ P1O7KCCT-ND U3 T 732-7820-1-ND_P1.07KCCT-ND Note: Assumed calculated current of 2mA
5v_RAW ACST711 High Power Net  REAR_BATT_IN ACS711 J54 minimum required current is 100uA
C7 R1 J55 C15 R2
11 s 100pF 1K Test P 1 e 100pF 1K Test Point
_ v [ CRIRIE _ - TestPoint 2v5v Reference
8 2 | oy Cl6 — TestPoint 2 2| s Cl19 =
E viouT [ wF i CURRENT SENSE THROTTLE PREAM 5.8 vIouT J U CURRENT SENSE REAR PREAMP
a 5v_THROTTLE 732-8033-1-ND a REAR_BATT_INTERNAL 732-8033-1-ND
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B GND 5—_|_ R eNp —— o 1IN out -2 L
d) - N i = z VSs &
ACST711 GND ACST11 GND by C11 = Cc37 o
Mid Power Net ~ 620-1372-1-ND High Power Net  620-1372-1-ND 8 AuF 100F
ClassName: MID_POWER ClassName: HIGH_POWER § §
GND GND GND
V3 SYS 33 SYS
ua T 732-7820-1-ND PLO7KCCT-ND u9 T 732-7820-1-ND  PLOTKCCT-ND Max Current: 8mA
5v_RAW ACST711 5V_RAW ACST11
C20 R3 J56 C21 R4 J57
L 1P+ g 20062 K Test Point 1P 200E% K Test Point
5 vce 5 vcc
2 2 C2 —= TestPoint 2 2 C23 — TestPoint
g |me 1P+ . Tir o g | 1P+ T uF cip
3 5v SYS VIOUT CURRENT_SENSE_5v_SYS PREAMP 3 5v COMP ViouT CURRENT_SENSE_COMP_PREAMP
a 732-8033-1-ND a = 732-8033-1-ND
2 3 FAULT CURRENT_SENSE_SYS FAULT 2 3 FAULT CURRENT_SENSE_COMP_FAULT
1P- IP-
4 GNP 5—_I_ 4 S m—
IP- IP-
ACST711 CS711
Mid Power Net ~ 620-1372-1-ND Mid Power Net 620-1372-1-ND
ClassName: MID_POWER ClassName: MID_POWER
ClassName: MID_POWER
20v Source
Mid Power Net
L1
A
6.8uH
L CRS01QCT-ND
445-3653-1-ND D6 o
Input: 11v - 14v
Output: 20v, 500mA
LMR62014 Diode
a o (@ Mid Power Net
SW
(ClassName: MID_POWER
3 R19
SHDN 2 FB
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LMR62014X
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Il
11
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N
GND Power Classification .
Title  PowerManagement.SchDoc Ocean Mixing Group
GND  Mid Power Net Note: Even though GND is classified as "MID_POWER" L . L : Oregon State University
parts of it must be manually routed as "HIGH_POWER" Size: A3 ‘ Number: 1 ‘ Engineer: Nick McComb Corvallis, OR
ClassName: MID_POWER and the GND plane takes care of the rest. Date: 7/12/2016 | Time: 1:00:42 PM__ [Sheet 1 of 8| Revision: 2.3
File: C:\Users\nrpic_000\Google Drive\PCB Designs\ROSSPowerDistribution) chDoc

1

2

5 6

7




1 ‘ 2 ‘ g ‘ !

Power Input XTend Power Output | R/C Reciever Rear Power vean sy e rean sarrour | POWer Status LEDs
J1 (LA CLA280-ND 1423-1-
J2 DC Jack M & SWItChmg SVRAW  L\iCF0603IT330RCTND
Input Power sig |3 5v_SYS i 7
~12v Vin v | Y
vin 1 Vi 2 Note: Only 10mA required to activate 330
2 High Power Net LED2
2 CID 1 o Relay CTRL 4 _ 1. 3
GND 1 3 GND 1 REAR_BATT_RELAY A 4o 160-1423-1-ND
Input Power = be = Molex 3 = < REAR_BATT | D8
- - — + - -
GND Barrelack_Female GND WMA4801-ND GND Relay-SPST = HMCFo603T680RCTND A
XT 60 Connector CP-002A-ND GND
R P 1/0 REAR_BATT_OUT_FUSED — . 160 1%2EsD % ND
umper  REAR_BATT_OUT REAR_BATT_OUT_FUSED -1423-1
ear Fower ClassName: HIGH_POWER _BATT. Rear Manual Bypass - - i
RMCF0603JT680RCT-ND A,
8 JL J51 RS 0
Input Power Input Power High[Power Net BK-6010-ND Hi
=) = igh Power Net
v REAR_BATT_IN 12v A = REAR_BATT_INTERNAL REAR_BATT_OUT 680
L 1 R BATT OUT FUSED 2 LED2
Vin Vvin r\/ ClassName: HIGH_POWER
GND 2 GND 2 Fuse @ Midp o SMD Jumper 160-1423-1-ND
£ L L 2o SV&SYS  RMCFO603IT220RCT-ND
Input Power = Input Power = = J30 R22 ) 4(
REAR_BATT_GND REAR_BATT_GND GND ClassName: MID_POWER
XT 60 Connector XT 60 Connector Note: Fuse is standard automotive, ATC, ATO
220
Note: Fuse should be >= 5A LED2
Computer Power Connection Auxillary Board Power Hub Power Iridium Beacon Power " 160-1423-1-ND
n
160 Mid Power Net 5v_COMP 5v_SYS 5v_SYS RMCROG0STIGE0RC L N
: : D2 T 32 s2 g s2 e N
. a5 ag Qp B 680
TestPoint - <8 <9 <8 ve L LED2
i Diode RA 13V1 3 2 D17 D20 & >
J61 RA 13V1CT-ND D19 g - b s GND 2 160-1423-1-ND
21 < NetBreake D15 o eh oty 20v_RAW D11
o [ J40 327 Molex 2-pin P1.g77KCCT-ND £
o [ v [ ! WMA4800-ND =
2 Diode RA 13V1 GND 1.07K
RA 13VICT-ND 2 2 LED2
- GND GND
Molex 2-pin .
WM4800-ND — Molex 2-pin Molex 2-pin Note: Place close to input voltage
GND WM4800-ND = WM4800-ND =
GND GND
NOTE: This document uses OLD molex pinouts
AUX Power Access Points
J36 5v_SYS 137 5v_SYS
Servo Servo
sic 2 siG —2 .
Note: All resistors are 0603
V+ 2 V+ 2 —
GND L GND HL G
Servo_Connection Servo_Connection
GND GND - .
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. . Test Points
Steering Input Steering Output Throttle Input Throttle Output
J16
o s STEER SIG 23> 2 . STEER SIG_5v 36 5 THROTTLE_SIG_3v3 o s THROTTLE SIG 5v Test Point CURRENT SENSE REAR
Sig Sig Sig Sig 5y THROTTLE TestPoint Labeled: C_REA
V+ 2 V+ 2 V+ 2 V+ 2 917
2 q 2 a Test Point CURRENT_SENSE_THROTTLE
END D &N END TestPoint Labeled: C_THR
Molex 3 = Molex 3 = Molex 3 = Molex 3 = J18
WM4801-ND GND WM4801-ND GND WM4801-ND GND WM4801-ND GND TestPoint | T TS TR
TestPoint Labeled: C_SYS
XTend Sig Input g || A e _
i WIVZE03:ND e 5 129 AUX Port Test Point VOLTAGE_SENSE_ELECTRONICS BATT
. g 5 .
CURRENT_SENSE 5 CURRENT SENSE_XTEND PREAMP » Note: ONLY POPULATE ONE BRANCH g JTze(s)tpmm Labeled: V_EBX
™ [ X X
Rssl —2 XTEND_RSSI D16 Tg&é NV IR N R Test Point VOLTAGE_SENSE REAR BATT
3 Diode S01575 S § § 533535353 TestPoint Labeled: V_REA
[V N —
XTDI XTEND_DI 01575 o T T T T T T T < = REAR BATT IN
XTDO 2 SN 00 x 5 of dl o o o W o ~ - Labeled: R_B_IN
N
1 X TestPoint
GND [ CURRENT SENSE _XTEND & g .
ETIAENSE R52 g J39 3v3 SYS Note: FT_RX ->uC TX
oL x5 x oNalale
XTend DB MCU Connection FTDI TX BUSB P5.62KCCT-ND § x| x! x| |x! TestPoint
S —— 13 2 3 |2
. s = T |<| g | J24 5v_RAW
Note: FTDI chip is 5v tolerant 4 GND
GND
Note: Assuming absolute max XTend Current of 3A (@12v) TestPoint
J10 WM4803-ND J28 50
T Sence L8 Logic Level Shifting
YRR HaNES TestPoint TestPoint
RSSI 4 3v3 SYS 5v_SYS 3v3 SYS 5v_SYS = =
GND GND
xTpl |3 _ _ ) 41 25 REF
Backup implementation/test points 3 ;
. 2 XTend Si R72 R73 R4 R75 | [ | TestPoint
" end Sig Output 10K 10K 10K 10K @|| TestPoint
GND L 1 . 3v3 SYS 5v_SYS |ul| 142 10v_REF
1 2 T3] 3 2 T4 3 F
. = J\ uUs Sparkfun LLC o
MOLEX 5 Pin :
= i GND Q1 R a Q2 8 v HV 1 % TestPoint
2 13 T (ST eeTe BSS138LT3G o, 1| BSS138LT3G s SELLC H| 48 20v_RAW
BSS138LT3GOSCT-NIQ 9| BSS138LT3GOSCT-NIQ Test Point
o s} o L1 Hvl 22 -
q U10 3v3_SYS w 8 5 V2 HV2 11 TestPoint
Fault Processing 2 [NEa— E & o V32 QHwve [ =2
g Q 2 @  Lv4 O OHv4 = TEMP_SENSOR
1 E (Dl o TestPoint
= O]
alg AND J %) [ o &l 153
o
5 i & Test Point
[ A = i 5
J58 ) = — S| TestPoint
o CHBCND CURRENT_SENSE_5v_SYS_PREAMP
CURRENT_SENSE_THROTTLE FAULT L E e tPoint
a0 STEER_SIG_3v3 PROCESSED
CURRENT_SENSE_SYS FAULT L F 13
- AND K CURRENT_SENSE FAULT - -
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10v_REF 20v_RAW  RMCFO0603FT56KOCT-ND
10v_REF 20v_RAW  RMCF0603FT56KOCT-ND
T R30 R31
R26 R27
* 100K 56K
100K 56K RMCF0603FT100KCT-ND < U128 VOLTAGE SENSE REAR BATT
RMCF0603FT100KCT-ND
UL2A VOLTAGE_SENSE_ELECTRONICS BATT REAR_BATT_INTERNAL 6 _\ LT6012
~_7__LT6012CS#PBF-ND

1 LT6012CS#PBF-ND

<
Vin 2 N LT6012
+
b=

o fa}
Z Z
[ =
Q Q
<] S
%4 4
3 S
3 8
F -
RMCF0603FT56K0CT-ND i3 e
2 8
= 2 =
= QGND Q GND
GRD 2 2
Note: VOLTAGE_SENSE_ELECTRONICS_BATT can be calculated as the following: VEBAT = (Vin - 10.0v) * .56 Note: VOLTAGE_SENSE_ELECTRONICS_BATT can be calculated as the following: VEBAT = (Vin - 10.0v) * .56
Note: Therefore Vin = (VEBAT /.56 ) + 10.0v
Note: R68 is to account for the usage case in which there is no rear battery
10v_REF 20v_RAW
T RMCF0603FT90K9CT-ND
R57 R58
100K 90.9K ~ u12D
RMCF0603FT100KCT-ND < u12C VOLTAGE SENSE SYS 5V 13 LT6012
5v_SYS 9 LT6012 14 LT6012CS#PBF-ND
8 LT6012CS#PBF-ND 12
=i

RMCF0603FT90K9CT-ND

SMD Jumper

CURRENT_SENSE_REAR_PREAMP CURRENT SENSE_THROTTLE_PREAMP CURRENT_SENSE _5v_SYS_PREAMP CURRENT_SENSE_COMP_PREAMP T
RMCF0B03FT150KCT-ND RMCFOB03FT150KCT-ND RMCF0B03FT150KCT-ND RMCF0B03FT150KCT-ND U16E
R34 R35 R36 R37 R38 R39 R40 R41 4 13
Ve V-
100K 150K 100K 150K 100K 150K 100K 150K
RMCF0B03FG100KCT-ND RMCF0B03FG100KCT-ND & ne e |2
RMCF0B03FG100KCT-ND R U16B U6 RMCF0B03FG100KCT-ND U16D 2453
33 SYS 2 ™ _ |3vasys 6™ . |3vasys 1 ™ V3 SYS 15 ™ LT1493CS#PBF-ND
1 2 7 2 10 16 5
44 ———1 £ |ue ———2t £ |u5 | -t g
+ 5 + 3 + + Ewu7
100K o 100K 100K 3
LT1493 g R47 LT1493 s R48 LT1493 R49 LT1493 a
LT1493CS#PBF-ND | & 150K | T1493CS#PBF-ND | @ 150K LT1493CS#PBF-ND 150K LT1493CS#PBF-ND 2
RMCFO0603FT150KCT-ND RMCFOB03FT150KCT-ND RMCFOB03F T150KCT-ND RMCF0603FT150KCT-ND
GND GND N GND
CURRENT_SENSE_REAR CURRENT SENSE_THROTTLE CURRENT_SENSE 5v_5YS CURRENT_SENSE_COMP

Note: CURRENT_SENSE_VOLTAGE can be calculated using (3.3 - PREAMP) * (150/100)

Note: CURRENT_SENSE_*** PREAMP can be calculated using -(vin/1.5) + 3.3
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. 3v3_SYS 149
Dual UART FTDI Chlp T 1v8_FTDI
LA Note: Part number for all is 490-1683-1-ND
TestPoint
| o0 b 1 It 1 1t 1.1
3v3 RegU|a'[I0n ::%3F %GF——CN c28 €30 c31 c32 c33 C34 —=—=C35
il Zu 100nF | 100nF 1v8_FTDI 100nF | 100nF | 100nF | 100nF | 100nF
778-8125-1-ND___490-1683-1-ND
1 768-1024-1-ND = = = = = =
— 3v3_SYS ur GND GND GND GND GND G
GND “‘ <olslzl sls FT2232HL-Reel
a 4 %0 VREGIN > - WWww 0O 0O ADBUSO <> FTDI_TX_BUSA Status LEDs
> 49 AP £3g8g 88883 DBUSL <tz FTDI_RX_BUSA
- > [SRSXE) q q
oy 8 VREGOUT SS88 >35> ADBUS2 =g 3v3 SYS XTend Indication
] S ADBUS3 |5 2
8 —=—C39 ca0 Z 1
g 3 ADBUS4 D3
2| 100nF | 33uF3 2
@ 8 ADBUS5 <55 Y/
< 5 ADBUSG (52 R9 ”
L L g ADBUS? (<42
- - <
GND  GND 6 220 LED2
ACBUS0 <m%
USB_D- 7 pm ACBUSL1 <n% RMCFO0603FT220RCT-ND 160-1423-1-ND
23 SYS USB_D+ ~ DP ACBUS2 (5% o
P1.07KCCT-ND ACBUS3 (<zx—< RXLED_BUSA
R10 1 ACBUS4 (<t3s—< TXLED BUSA R11 ”
ARG RESET# ACBUS5 =
3 S 1.07k a 6 ACBUSE <t LED2
RMCF0603F T10KOGT-ND & RED R | RMCFO0SFT220RCTND e 423-1-ND
(6]
S lRZl,E BDBUSO gg FTDI_TX_BUSB
R50 R62 {R63 o gggﬂg; 70 [PUPILIEDL U uC Indication
10K 10K Q10K & a1
% BDBUS3 - D13
RMCFOB03FT2K20CT-ND S BDBUSA <t “
o i BDBUS5 <t o R65
5 BDBUS6 %6 E
22K BDBUS7 |t 5
Bt EECS i USB S RMCFO0603FT220RCT-ND LED2
&7<| EECLK BCBUSO (<tgo- ¥ A5 23 UMD
Ca1 31L-1104-TND EEpA e 53 & s
o
u18 SRLENE I ) BCBUS3 (a2i—( RXLED BUSB §§K§ R66 ”
1 8 o v2 L2 osci BCBUSA <2 TXLED_BUSB NS
cs  vce 2iok XTAL BCBUSS (12t s 220
2 a g LED2
e S o A BCBUSG 20 x RMCF0603FT220RCTND LEDZ
3 o HT XC1744-ND BCBUS7 < RbzEHk
o 2 H 34 0sco a s
4 9 FdaYaYaYaYaYaYalal 0
DO by 1104-1- Gz2zzzz2z22=2 PWREN# =& =
nc =8 3 L 2PFSLLUOALND B3] pqr 25556606606 SUSPENDE 5
5 7 = S
' GND N/C = GND ¥4
1 (=] B2l [Te] Bl [To] [Tol Y] [l Bl o
J:: EEPROM 93C46 ChD gl~1=|=|2 Nlm =] 2
o AT93CA6EN-SH-TCT-ND | g
=
= GND 2
FTDI EEPROM 12Mhz Osc  co =
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Microcontroller USB Connection

J15

USB Mini 5v_USB
-

VBUS

USBDM
USBDP

D-
D+
ID
GND

USB _D-
USB D+

EN[S N5

SHIELD_2
SHIELD

7
6

USB_B_Mini . . . .
WMI71‘15_',T"D Note: Add Ferrite Bead if reduced EMR is desired

J22
USB Mini
Vertical
VBUS

5v_USB
T

D-
D+
ID
GND

USB_D-
USB_D+

EN [0%] [N [

SHIELD_2
SHIELD

A
A

USB_B_Mini VERT . . . .
WM§o7‘2.|\|1[|]3| Note: Add Ferrite Bead if reduced EMR is desired
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MCU us MCU LEDs
CURRENT SENSE REAR 2 | pay ATxmega 32E5 1x pc7 |2 FTDI RX BUSA
- . ERROR_LED
CURRENT_SENSE_THROTTLE t PAB RX  PC6 FTDI_TX_BUSA RMCE0603JT220RCT-ND
& ) STATUS_LED
CURRENT_SENSE 5v_SYS | PA5 PC5 REAR BATT_RELAY A
CURRENT_SENSE_COMP 2 | pag Q pca 12 CURRENT_SENSE _FAULT R13 R14
CURRENT SENSE_XTEND Sipaz < T pc3 18 DIP_SW 2 220 e
XTEND RSSI 4| pa2 RX Pc2 4 DIP_SW 1
5 15
2V5_|BEF PAL PC1 ERROR_LED - “
6 16 D4 D5
PAO  AREF PCO STATUS_LED Basic_LED Basic_LED
— 32\160-1423-1-ND SZ‘ 160-1176-1-ND
CHE TX pp7 2L AUX 7 ~ ~
Source Code . 5
Note: Source code can be found at: R RE3 CAUXE E 48
g0 : I 3
https://github.com/Nrpickle/ROSS/tree/master/PDB/PowerDistribution PD5 23 STEER SIG 3v3 PROCESSED a Note: Error LED is RED.
0 = B
o D4 24 STEER SIG 33 @ =
3v3 SYS < GND
o 1 32 | Avee Tx PD3 25 VOLTAGE SENSE_SYS 5V
17 | Vi RX  PD2 26 VOLTAGE SENSE REAR BATT Note: Backup to Firmware Solultion MCU Reset
C12 C14 18 — 27
1000 T 100nF l— GND |% PD1 VOLTAGE_SENSE_ELECTRONICS_BATT
1 i 28
GND 3 AREF  PDO TEMP_SENSOR L —
732-8045-1-ND —— = = XMega ADC Application Notes 3v3 SYS
GND & e Note: One of the first 7 channels needs to be GND, for our reference
J Note: AREFA and AREFD are pin 0
q a ATxmega 32E5 Note: They need to be fed 3.3-.6 volts R15
Settings Switch 1K
P1.07KCCT-ND
S2
c18 MCU PDI
q a < |- 2pF PDI_CLK/RESET
DIP_SW_1 g |» 732-7816-1-ND c
o &
2 3 ol & X1045-ND -
DIP_SW 2 a 2 3V3 SvS s1 |°
DIP_SW 5 ==cC17 125 SW-PB
4 Z5189CT-ND o 22pF o DA 1 | — - 450-1759-1-ND | o
GND 3 4 R16 o
—:— : N/C N/C 1K
& 51 ek GND 8
Temperature Sensor POI_ INTERFACE —
o PDI_CLK/RESET G09-2645-RD TR e
3v3 SYS 3v3 SYS L el
Temperature Sensor =
(755v)  +vs L g Chb
—
2 ch
Vout TEMP_SENSOR> @ _L g D
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Mounting Hardware

J32 J33 J38

‘ Mounting Hole ‘ ‘ Mounting Hole ‘ ‘ Mounting Hole

MountingHoles MountingHoles MountingHoles
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