T600/T500 Scrub Controller Board
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Changelog:

REV A--Initial concept.

REV B--Eliminate contactor driver and precharge.
--Q025058-001 Mule boards. (REFERENCE ONLY) PCA VARIANTS:

STANDARD NO TELEMETRY 1229861

REV C-—Change TVS on wand pump driver. WITH TELEMETRY POPULATED 1229859

--025058-002 P1.5 boards.

--Delete MODEM IN RANGE signal from main micro.
--Add new multivibrator U78 for vac drive.
--Change bias pullups on current amps to 560K.

--Change gate drive resistors on half and full bridge drivers to 10 ohms, . TELEMETRY 4G NA 1261075

TELEMETRY 4G EMEA 1261078

REV D--Change connection of Vbat pin to vdd. 025058-003 P2.5 board.
--R175 increased to 1K for more ESD protection.
--Change L1 to a larger size.
--Replace U42 with higher current part.
--Replace wand pump driver with higher 16A cpability driver.
--Some TVS diodes were 45V, some were 48V. Change them all to 48V in anticipation of using this board in a 36V machine.
--Add RC filter to SHUNT CURRENT and SHUNT REFERENCE.
--Add 470uF bulk capacitor to WAND PUMP HIGH.
--Add capacitor on I-drive enable output.

REV E--025058-003 Prod boards same PCB as P2.5..
--Update DNI items for generating production BOM.

REFERENCE ONLY
BOM ITEMS:
OMAIN FIRMWARE - U64 Q30067-00X
(U64 SAME FIRMWARE TELEMETRY
VS. STANDARD VERSIONS)
OTELEMETRY FIRMWARE - U72 Q30076-00X4

REV F--Populate C434 with 150pF..
REFERENCE SCHEMATIC Q26008-001

OWIFI FIRMWARE - U54 N/A

Paraguay Changes: Q26033-001 O PCB  25058-003

REV A (O SCHEMATIC = 26033-001
-—- REV BITS on both micros set to 010.
-- Bulk Capacitors set to 63V capacity with same footprint LAYOUT FEATURES:
-- TVS diodes verified to support higher VBATT
-—- Resistors changed to accomodat higher VBATT:
R192 124K -> 169K CORNER MOUNTING HOLES
R199 44.2K -> 66.5K
R171 200K -> 267K

MH5 MH6 MH3 MH4 MH2

MH1
HEATSINK MOUNTING HOLES T T T T T T

-

N

W

»

(&)1

2]

~

©

[Title
T600/T500 SCRUB MODULE
[Size Document Number Rev
B Q26033-001 A

Date: Tuesday, June 14, 2022 [Sheet 1 of 13
| 1




RS-232 SERIAL PORT

A JST PH SERIES SMT CONNECTOR
2MM PITCH STRAIGHT UP HEADER

CAN INTERFACE

&
B
it

+3.3V DEBUG_TX OUT 1 B
DEBUG RX_IN___ 2 4 R oaet mnetRonss B55ss faagyr TN B Test tetnod €101 b
DNI 3 !
FOR C335 5 TRANSCEIVER IS AN ENDPOINT.
u73 0.1u +5V POPULATE 62 OHM RESISTORS.
PRODUCTION 1 MAIN_DEBUG A C234 DNI FOR
€336 0.1uF cis vee | c232),0.10F R263 . R262 0.047uF PRODUCTION
I_'Ir 14 1 62 62
€343;,0-1uF 4| G- T1ouUT 232 TX TELEM uaz = 13 J9
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5{: 8 V- 13 5 2 CANO_RX ———— RXD CANL < CAN- 12
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DEBUG_TX 232_RX_TELEM
5 Uerx Ten T TN R2IN 5 83l SiLENTS VvReR [ R266\ A A0 0N | . 4
_TEL 3 T2IN TELEM_DEBUG R265 °
DEBUG_RX 12 | Lot SN65HVD1050D CON4 CON4
2 UORK TEL <K 9| Ro0T VERTICAL VERTICAL
5 | enD
MAX3232
5V TOLERANT INPUTS EXCEPT PBO, PB1 VAC FAN 2 PINS RESERVED
ue4 FOR CARPET CARE VERSION.
ngﬂg $)><< g; PAO/UORX PBO/USBOID/UTRX gg
FLASHCLK So| PATUOTX PB1/USBOVBUS/U1TX [~g5—
FLASH G/ 20| PA2/SSIOCLK PB2/12COSCL [—y5g g 12C0SCL
FLASH RX 27| PA3/SSIOFSS PB3/I2COSDA [—3—, 2C0SDA
FLASHT 42| PA4/SSIORX CANORX/PB4/AIN10 (32—
FCASTLViFT e PAS/SSIOTX CANOTX/PB5/AINT1 < WAND_PUMP_CURRENT_FB 11
+3.3V B 46
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+3.3V 8
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o 2 JTAG_TMS 5 PC1/TMS PD1/AIN14/SSIFSS —5—
<370 2 JTAG_TDI 5| PC2/TDI PD2/AIN13/SSITRX |
Uss D AUF 2 JTAG_TDO <{K———=2- PC3/TDO PD3/AIN12ISSHTX 77—
i s : 35| PC4/UTRX/UTRTS PD4/AIN7 (145 VAC_FAN_1_CURRENT FB 9
sl vee 34| PCSIUTTXIUICTS PD5/AING |4 CHEMPUMP_CURRENT FB 6
2 35| PCE/GPIO0 PD6/AINS [—17—F57
SCLK s PC7/GPIO1 PD7/AIN4 < SCRUB_2_CURRENT FB 8
4 le) A/D IS 12 BITS (MAX COUNT 4095) 5 &
cs 3 VBAT_PWR_MONITOR_ANALO 7| PEOAIN3 CANORX/PFO/M1PWM4 [—g5 SCRUB_1_CURRENT SET 7
5| 6 VALVE_CURRENT_FB 37 PE1/AIN2 PF1/M1PWM5 [—o SCRUB_2_CURRENT SET 8
WP 5  CHEMPUMP_POT_BUFFERED 5| PE2/AIN1 PF2/M1PWM6 [—gz VAC_FAN_1_CURRENT_SET 9
3 7 736 PE3/AINO CANOTX/PF3IMIPWM7 |—g5—
—) RST GND _ﬁ%/v —Ta0-| PE4/AINS/I2C2SCL PF4 5o >>I_DRIVE_ENBL 5
= | — 33| PES/AINg/I2C2SDA PF5 IDRIVE_AUX2_IN 5
AT4SDBOBTE/SOIC_NA ANDWIDE 4 ACTUATOR_CURRENT_FEEDBACK »3 PE6/AIN21 PF6 gg % IDRIVE_AUX3 IN
7 SCRUB_1_CURRENT_FB = PE7/AIN20 PF7 SCRUBiHD_NTAX_DF_SWITCH 10
R370 gf PGO PHO/MOPWMO gf SPVAC_FAN_1_SPEED 9
10K 23| PG1 PH1/MOPWM1 [—5g
25 PG2/M1PWMO PH2/MOPWM2 |57 SCRUB_1_SPEED 7
4 ACT_CURRENT_SET <K =1 PG3M1PWM1 PH3/MOPWM3 |55 SCRUB 2 SPEED 8
20| PG4/M1PWM2/U2RX PH4/MOPWM4 |53 CHEMPUMP_SPEED 6
78| PGS/M1PWM3/U2TX PH5/MOPWM5 [—55———
—27| PG6 PHB/MOPWMS 57— gg WAND_PUMP_SPEED 11
3,4,56,7,8,9,11 KEXSWITGH.PVWR.MONITOR DIGITAL ) PG7 PH7/MOPWM? [~=———))ACTUATOR_MOTOR_SPEED 4
PJO (1] PJO PKO/SSIBCLK/AIN16 —?—
10 ORBITAL_DF1_SWITCH 2 > Pt PK1/SSI3FSS/AINT7 [—g—
10 CHEMICAL_TANK_SWITCH 5 PJ2 PK2/SSI3RX/AIN18 [—g—
10 ORBITAL_DF2_SWITCH 12| PJ3 PK3/SSI3TX/AINY 5~
5  WAND_PUMP_CB_READ 55| PJ4 PK4 T §§VACJAN7175NBL 9
10 PARKING_BRAKE_SWITCH 29| PJ5 PK5 (10 HOUR_METER_ENBL 5
10 SQUEEGEE_DN_VACUUM_SWITCH 57 S0 PJ6 PK6 |05~ $33V 433V +33V
8  SCRUB_2_ENBL < PJ7 PK7 f——
08 89 9 BOARD REVISION BIT DECODER:
6 . V@%E/TESBRI’?OI\?EE 07 gt? Em 88 SCRUB_HEAD_MIDDLE_SWITCH 10 | ' BiT A T
| 5 EC_WATER CB_READ 10
4 ACTUATOR_MOTOR_DIRECTION 3:2 % b PM2 g; ESTOP READ ~ 5 N %51 359 Dﬁg v 1 9 0 1 PL.o BORRD AND 2.5 SO FAR
4 ACTUATOR_ENABLE PL4 4 | PL3 PM3 —g5 IDRIVE_CB_READ 5 1K 1K' 1K REV 3 0 1 1
7 SCRUB_1_ENBL PL5 PL4 PM4 =g BV BOARD REVISTON BIT 0 REV 4 1 0 0 4G MODEM
6  VALVE_STATUS Br7 5 PL5 PM5 |53 3 SRR REVTSTON BT T -
6  CHEMPUMP_STATUS 5 PL6/USBODP PMS |55 M7 SORRD REVTSTON BT
—=- PL7/USBODM PM7 TE=r T Typ, gives TR
e R4 162 HEARTBEAT_LED
2HCANG RX ) 13 PNO/CANORX PPO/AIN23 ]2; RTT 162 CAN_LED
2 CANO_TX 5| PN1/CANOTX PP1/AIN22 [~ LED! &1
4 ACTUATOR_STATUS 19 +3.3V -
7 SCRUB_1_STATUS PN3 77 LEDZ Y1
— T vear HI— 4 ypLieb2t ¥ I8 GREEN LED
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: 3000hms o579 X1_|[][ABLS-16.000MHZ-B2-T 92 N 30V 02% P> +30VREF 3510
- EE 0.01UF [l 5571 0sCo 037:{ | 41268 REF TO POT TAKES 6atu MAX
€309 Us9 €301 €300 0sc1 0.01uR=  *5V NG VREF
o1uF| 8 18pF 18pF X% X0SC1 VREFA- |~ wrernmafeoronsy 366
Tz b N X0sco 49 VIN - 2 ="1uF
RESET RESET\ 3 CORE VoLTAGEVDDCT ENBL &
o 75 GNox SOA10%  VDDC2 ET%’F s
0] “‘1
6
DDJTAG_RESET_IN 2,3 GND1 VDD1 |57 +3.3V
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34| GND3 VDD3 ‘P
57| GND4 VDD4 |5 :
67 | SNDO NEEd - _ECMG 371 &321 &345 c333 | C372 _E323 _Ease }375 _l:_360
JTAG 79| SNDo VDo [ 78 0.01UB= 0.01uBE 0.01uR 0.01uF
g oo vooe g 04uF | 0.1uF [ 1uF .022uF 200pF  [6800pF
433V 433V +3.3V 14 | GND9 VDD9
55| GND10 VDD10 |5z
GND11 VDD11
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GND12 FrASH 256KB VDD12 of FBY
R364 R365 R363 10 SRAM 32KB
100K 2100k < 100K GNDA TM4C123GH6PGE! VDDA [~ oormeez{ ity 108 3
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1UF == 0.1uF 109 72
1 2 R240 27,4
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Wl | [o 253 JTAG TDI 2 300 0nms
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SPECIFICATIONS:
--INPUT VOLTAGE RANGE 20-55V
+12V SUpply --MAXIMUM OUTPUT CURRENT 1.0A
~-SWITCHING FREQUENCY 500KHz
~
disable Y2 - CBOOT1 TP3
0.022uF +12V
D6 x—21sp 5 BST 16—' |—|u L2 Q 1 e cassorLIzy
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3l ow 14
N LM5575MH/INOPB 47uH
EsiD CIN2 CIN3 10 | o pRE |15 D4 c12 0215 c217 0214 0213 RESISTOR 1§
S 1uF 1uF o 13 [CSST B2100-13-F 220F  1u 1u 70 owIy T
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8 . 5 & 3 5 ., >> V_BATT 45789
RAMPZ & & O FB RFBI e
[ e T o BETK 1% P ---- --- - - ---- g --- ---- --- pp— WCHER  ottage
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15{;’1 Rz - g e
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+3.3V [
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+5v
+5V
™ R201
- YW/ 5V c34 c3 c26 c24 c27 co7 c2 c1 c28 c29
+5V R278 A 0.1uF 0.1uF 0.1uF 0.1uF 0.1uF 0.1uF 0.1uF 0.1uF 0.1uF 0.1uF
10K C254| [0.1uF R279 100V 100V 100V 100V 100V 100V 100V 100V 100V 100V
' === i 1K 1%
5
356  KEYSWITCH_PWR 3 paee (15%5 Res 10K L 4 /B+_TOO_LOW e e %
H R296 3 | MV33480 A Y DD>RESET_DRIVERS/ 2,4,56,7,8,9,11
POWER LOW COMPARATOR ""'8284 10K A 3 e
THRESHOLD IS 15.3V. 1% NG gnp MM STUD
INTERUPTS uP WHEN KEYSWITCH 1000pF 74LVCTGO7 3| U46 P—>> KEYSWITCH_PWR_MONITOR_DIGITAL 245678911
IS TURNED OFF. c253
0.1uF
+3 av
2510  +3.0V_REF ) R2ONANAIIK 2.0V 298| [0.10F POWER LEDS ARE
295 r UNPOPULATED ON
C190 10K OPEN DRAIN PLACE U57 VERY CLOSE TO U59. PRODUCTION VERSIONS.
0.0330 1% 23 RESENS e 4 +5V +12V V_BATT _ KEYSWITCH_PWR
POWER HIGH COMPARATOR ’ A Y H g £ ]
THRESHOLD IS 55.4V. 1 N & g g
»—1 N o i E E
LATCHES OFF UNTIL PROCESSOR RESET. BAV199LT1G Qg »—'lg Ao Ao
V_BATT D19 FY Y 74LVC1GO7 3| US7 = . @ S R @ S R10
a. R7 . SR8 s { 475K e & 475K
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H ' e ] 1% 3 E3
R171 +2 o P >
1 267k ! i | LED1 G2 & | tep1es @i | LEDIG4 [ | LED1_GS
' % ' > = = N
=== R181; A » 100K Ny Ny TN TN
VWV OPEN DRAT LED LED LED LED
R261
c16 10K J_ Y
0.01uF 1%
470pF .
RC=100usS c228 74LVCIGOT 3| U32
CAP X7R
+/-10% 0.1uF
+/-15% OVER TEMP RANGE 433V ANALOG BATTERY VOLTAGE MONITOR
A 3.0V OUT = FULL SCALE OCCURS AT 53.7V IN. +5V
c271| |0.1uF CAH 2/15/2017
I V_BATT
5' 5| opan prAIN o em 1 +—> BATTERY_VOLTAGE_SENSE 12
23 RESEM Y 2 vee |4 : 0.1% 192, - =
1 ] l R269 > VBAT_PWR_MONITOR_ANALOG 2
A NC anp deg====cn 10K c243
74LVCAGO7 3| U49 0.1uF 0.033ul 0.1% =
100V 01uF [ 0.1uF
+3.3V Supplyz PAK P63 +3.3V
+5V +3.3V +3.3V f
U42 NCP565D2T33 ? IP
3 [E—
c179 Cigo 7| INPUT  OUTPUT c193 J_cwa J_c197 _E337 }:“248 _Ez« Lass _Esso ngw
0 B c177 c178 |c183 |c182 |co08 | cost c338 c259 276 (C332 [C347 (C334C277] C272 C274 C28 470uF 10U == e
1uF 0.1uF z z 10uF 100F == o 16V 16V 1WwF - Jo1uF 1R poauF paur AUF
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Jd < 0805 0805
Base +5V Supply C'HECK POWER DISSIPATION
+12V of. oz cu ar soc
U3 | M2937ESX-5.0/NOPB s
3
5 %0 INPUT  OUTPUT 35
1uF 0 o c36
Esv 0.1uF z =z Tour 0.1uF
N - Soaos
VAT Opti 1 +5 ly £ 1
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DNI
Iy
D5 ~ %
ES1D ut - co +5V .
0.022uF
2 1sp Q BST 164' |_l P
2 1 X o 14 i 3 1.0 AMP CAPABILITY
356  KEYSWITCHPWR ) ST Vin | ms575MHNOPB SW c8u
CIN1 CIN5 10 | oo pRE |15 D1 cs C169 cs 14 ca8 | c244 |ctas [c171 | c313 | Ccta9 [c170
1uF 1uF CING: c213 B2100-13-F 470uF == 10uF 10uF 1uF uF
0.1uF 0.1uF 13 2.0 1 16V 16V 16V 01uF |01uF |O01uF |04uF |041uF |o0.1uF Esv
1oov 1oov 100V 100V c212 vee 18 Lt C0805 _| C0805
0. 01uFE 0 SYNG o o o ourl SCHOTTKY 2A 100V
55 2 R1
ravp E 2 £ 3 +5V .
N ce 1800pF _R2 xx 383K 3.00K Power Suppl les
680"': C239 1Ci89 1C235 | Ci67 ]Ci63 | C2a1 TGi6z 1Ca63 | C236
C7_3300F
01uF [01uF [o4uF [odur [otur [otur [oaur [odur [o.1uF
R244 R243 [Tite
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2 ACTUATOR_MOTOR_DIRECTION >

2 ACTUATOR_MOTOR_SPEED ),

2,34,56,789,11

R14
100K

2,34,56,7,89,11

2

TP7

R18
100K

RESET_DRIVERS/ )

R40

TP17

121

5

4 +2v
loadStatenB V_BATT +2v V_BATT
+5V [} A [}
< +5V >> V_BATT 35789 5V
h c101 | c109 cos | c108
9 [0f0C D8 1UF == 0.1uF D12 1uF == 0.1uF
[ )ptirectionBNotasv | R3s 121 S1MB 100v | 100V S1MB 100v | 100V
10 R47 R67
M74HC182M 10K 10K
N +5V o C68 o C104
5vPrecisionRefACT = 0.47uF = 0.47uF
C50 ;1 0.1uF 8 5 8 5
bis 3 47 s bis 3 2 5
= P8 HB I™1g R48 10 g 2 HB 16 R78 10 I
< HI HO 7 VW — P9 HI HO (5 VW — P39
- HS #— HS f—4
SN74HCTOND3 __ R39 121 directionANotB5V. 12 [TU10D T R28 U14A J_ RFR1205 U148 RFR1205
A 11 loadStatelnA 4 13 c135 14 c134
) AT e L Lo 0.033ul T H Lo 0.033ul
@ 7 DPACTUATOR A 5 @ D>ACTUATOR_B
7 M74HC182M 121 5 8 5 8
N DEL 2 R118 DEL 2 14
HIP40821BZ — 18 15 HIP40821BZ SMAJ48A
R56 e 2 Q10 SMAJ48A —
49.9K RE5 10 = H—} Q9
R74 A anl0)
RFR1205 c117 —
C140 2200pF c147 RFR1205 c115
0.033uF | 0.033ul 2200pF
TP14 |
R23 Aaal00K 1
RESET_DRIVERS/ Y)————S2 MASD——y T enable5vLogic
ACTUATOR_ENABLE ) 100K 2
R27
R19 121
100K €331
100pF
> e
10
Current Sense 250mV/Amp
+5V
c9
1ul 0.1uF TP40
P53
.35V OFFSET PLUS T
250mV PER AMP.
ul T RIOT SPACTUATOR_CURRENT_FEEDBACK 2 n9e12 e digital form :
c113
TP43 0.01uF
+12v | OPA2727
A
. 9
Retriggerable One Shot w/ Reset 4 RINT ApNA9:9K 1%
On time is 630us, nominal, >500us worst case. Eaz c33 €127, 33pF
1u 0.1uF DNI ''5%COG
R84 +8V u4
an 4 3lon ™ our
TIMEOUT IS 4 LP2980
650uS —INC GND
2 0.5%
SvPrecisionRefACT C89 LP2980AIl .0/NOPB 2nd Order Low Pass
0.01uF Filter w/ G=2 and lkHz cutoff
5% COG TP18 (to be used w/ 33kHz PWM)
cx 121 Overcurrent Comparator
) : -2 RE9 \ 121
usD 11R22 121 JdesiredPWNACHve590 ,f Q DPACTUATOR STATUS 2 R13
100K 13 JSN74HCTO§D ENES g2 10K: ca +5V
o
1M =z
! R83 WCR © P21 Ra7
100K - ' 10K TP6
T R24 A pp4.99K | 1 5 Q@
2 ACT_CURRENT_SET WA= 4
3, LMva3s0 ACTUATOR FULL BRIDGE DRIVE
R20 A
100K

EXACT COPY OF VOLGA DRY
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J7
VALVE_AND_PUMPS_HIGH 1
36  KEYSWITCH_PWR
- % 6 VALVE LOW 2 WANT TO DRIVE VALVE AND PUMP FROM WAND CIRCUIT BREAKER?
D3 290 192 270 [C187 [C184 - 3
4 ACTUATOR_A
SMAJ48A _l+ cao1 4 ACTUATOR B S :
470uF AUF 0.1uF [0.1uF D.AUF P.1uF - SPARE J7 5 5
63V 1oov 10ov_lioov_hoov_Hoov & cevpume ow 3 E— g
8
11 WAND_PUMP_LOAD, 1 g
511 WAND_PUMP_HIGH
+5V a 2nd Order Low Pass +5V
z 2 R177, 121 0.1uF Filter w/ G=1 and 1kHz cutoff A
D45 g 2,3,10 +3.0V_REF ) C233 2 g ca ]
74AHCT1G86 BAV199LT1G o L e C154
S R256 \ \\100K N\ o CON14 €160, 0.01uF OAUF
2 HOUR_METER_ENBL HOUR_METER_HIGH R175, 1K = "
C418 R z CHEMPUMP POT +2.93V 5
c161 R255 001u = CHEMPUMP POT WIPER RITANNALLEK | R254) 0 1. 55 1,03
100pF 100K 2 U3d~_4
5] czze 0159 3 |LM32480T23
CHEMPUMP SPEED SET POT. 5K NOMINAL. 0.01uF | 0.01uF 2 RI173 121
>» CHEMPUMP_POT_BUFFERED 2
N J_c373 8
+3.3V
0.1uF
D20
BAV199LT1G
RC=100uS
s
511 WAND_PUMP_HIGH ) A9 MRITS_§ 10K 195 >> WAND_PUMP_CB_READ 2
+ €438 R267 C175 EXTREME GUARDIAN MOUNTING SCREWS
470uF 100K 0.01ul
63V (Q HW8  SCREW, 2-28 X 5/16" STAINLESS Q17005-009
Q HW9  SCREW, 2-28 X 5/16" STAINLESS Q17005-009
(Q HW10  SCREW, 2-28 X 5/16" STAINLESS Q17005-009
Q HW11  SCREW, 2-28 X 5/16" STAINLESS Q17005-009
(Q HW12  SCREW, 2-28 X 5/16" STAINLESS Q17005-009
J3 (Q HW13  SCREW, 2-28 X 5/16" STAINLESS Q17005-009
SRRVENTS A WIRING SHORT ON MOLEX?EXT?Guardian727Ver1icaI|_|
IDRIVE_ENABLE FROM
DESTROYING THE HIGH SIDE 1 2
SWITCH. 3 1 2 7
10mA LIMIT. 5 3 4 6
75 678
E_STOP_24V 517 8 g
mk 10 3
312 345789  V_BATT dé—tt——ra
) R325 - 1uF Bl 414
C318 | R329 5 i < 69.8 5V 510 1|18
T 10K 2" Copper width to handle 50A 71,7 g[8
0.1uF <Y am. 5 5 9119 aol20
=3 1 | @ %] 1 22
2 X 2 5121 2215
@ 7 § a N S 7 SCRUB_MOTOR_1_LOW 88155 54
o < 8
% y N 1 .‘:‘ SCRUB MOTOR RIGHT
2 2
J2
20.5K s o R327 ° = o =
3 MOLEXﬁEXTfGuardian727VerticaI|_|
R324
10 233 1 Q19 > 49.9K 1 2
2 LDRVEENBL K MMBTAGB/SOT 3|1 2[3
R342 R346 5 g g 6
€329 2.0 10K 2 L 13 o[B8
100pF +3.3V 19 I 10 12
34,5789 V_BATT ) EFE A o4
5| _U62 C440 Bl a4
2,34,6,7,89,11 RESET_DRIVERS/ 2,0 \vee 14 uF i B )
100v Copper width to handle 50A {171.,7 gf18
1 DNI +3.3V 19 20
»— NC 10 19 20
ND e 211 22
3 74LVC1G07 HSIN BLOCK 8  SCRUB_MOTOR_2_LOW 423 155 -84
J12 BAV199LT1G R S A S SCRUB MOTOR LEFT
-DRIVE ENBL PIN 5 RC=0.37m$
E_STOP_OU 49.9K A R326 = 10K 330 .
I-DRIVE “DRIVE AUX2 PIN 3 _TRACTION S 2% > ESTOP_READ 2
INTERFACE -DRIVE AUX3 PIN 11 REVERSE
TG1 S -DRIVE STATUS PIN 10 SIGNAL IS UNUSED R33 C319 J4
MOLEX MINI- 6 J12 6 UNUSED SIGNAL IS UNUSED 100K < 0.01uF
FIT JR VERTICAL ~MTG2 7 I-DRIVE SUPPLY VOLTAGE DETECT 2A
TIN 8 I -DRIVE STATUS RN 345789 V_BATT ) Y vAC Tan 1 mron 2
1A

9 VAC_FAN_1_LOW)) *
CON8

D29
BAV199LT1G

VERTICAL MINIFIT SR GOLD
>> IDRIVE_CB_READ 2

+3.3V

1K

o1 Ras vasv PROPEL INTERFACE

g2 J_C325 RIVAAIK 5 IDRIVE AUX2IN 2 MOTOR CONNECTORS

0.1uF 1K
D30 R335

S1MB

T2 RIEAAOK 55 IDRIVE AUX3IN 2
SIMB C326
0.1uF [Title
T600/T500 SCRUB MODULE
Bize Document Number eV
Custpm Q26033-001 A
Date: Thursday, March 16, 2017 heet 5 of 13
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LOW SIDE DRIVERS

+5V
3,56 KEYSWITCH_PWR >
R355 D36 RS1G
368 0K $.06 at Digikey
AuF TPgG 1A 400V
70 FR1G-13 +5V
< o
P29 UBSE” | 0y 74HCT74 DY VALVE_LOW 5
P ¢—— DVALVE_STATUS 2 R356
2 VALVE_DRIVE 3 - 2y 8 ‘E al® R223 121 e % Q14 o
° - 11 a — 1.8 +5V —
2  VALVE_STROBE > CLK 2 go o FDD24ANO6L_F085
R360 €210 [R3s7 C209 R343 <
100K = 100pF 100K 100pF N 10K 74HCT74
A w
N +5V R34 1M 74 5
"V ;242 W b P
121 R332 , v g b®
+5V 10K ‘d Q
R23 R216 e
C310;,0.1uF CURRENT SENSE -
10K 1K 0.2 ohms $.02 at Digikey
14 SaayEa™e 0.5W R366
12 | SN74RSJ08D =1+ReR1 1% 1%
2,3,4,5,6,7,8,9,11 RESET_DRIVERS/ »)—=) 1 P69 L Rsoz 105K | JOK
13 | us8D i M7 1
317 121 | C194,,100pF
7 DESIGNED FOR
CONTINUOUS OPERATION
>>VALVE_CURRENT_FB 2 AT 1A CURRENT LIMIT.
;?S;SUDAY CJ&CUJ‘[‘ VALUES
R164
R185 = .04 OHMS 1 WATT.
+5V
A
&£316/10.1uF —>>CHEMPUMP_STATUS 2
© +5V/
o . AN\ 14 TP§7
CHEMPUMP_SPEED > ® 4 ]
R328 2
100K C202 2
1000F R337 ZAAHCT1GS6 3,56 KEYSWITCH_PWR »>——
100K
D37 RS1G
$.06 at Digikey
N
R224, 121 1A 400V
| FRIG-13 % CHEMPUMP_LOW 5
A 7 a5
(S
+5V j
R300 4 7BN74HCT08D
+5V 10K FDD24ANO6L_F085
C269 R229
4 sr\};f4HC 8D R301 1M 0.1uF 10K
2,3,4,5,6,7,8,9,11 RESET_DRIVERS/ Y))———)) 6 R227 AN Au 1
5, Us8B 2z 5 R222
20 mv 187 JR217
7 R309 C279;,0.1uF OFFSET
TP65 10K 0.1 ohms
5 0.5W
T f 1 TP62 gg@gﬁ;ws R215 1%
R220,\ 121 JCHEM CURRENT LMT EXCEEDED )| 4 1 1K
LMV334S0 _ |
9 1% 1%
R29. 10.5K DESIGNED FOR
! CONTINUOUS OPERATION Title
C186 100pF AT 2A CURRENT LIMIT. T600/T500 SCRUB MODULE
11
SPCHEMPUMP_CURRENT FB 2 S'Zgust)mmc”me"t Number Q26033-001
Date: Thursday, March 16, 2017 [Sheet 6 of 13
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+5V

—> DISABLE_SCRUB1 8
5VprecisionRefSC1 . .
RS0 wnv  Mosfet Driver And Half Bridge
100K 74AHCT1G86 A
R64 100K +5V b
2345678911  RESET_DRIVERS/ M——————Ft 00K 9y 8 DISABLE SCRUB\ b C1s2 vV BATT
2 SCRUB_1_ENBL ) R 100K 10, UMC TuF g}&s DDV _BATT 34589
c322 7] SN74HCT08D R188 c49 c43
100pF 10K o~ 1uF 0.1uF
U3BA c158 100v | 100V
5VprecisionRefSC1 8 - — 0.47uF P12
bis g 9 | Q3
HB g
TP6O 7y HO |9 RIGZAANIO IRFS3206,,
T - 1
R186 121 4 Lo 13 c78
P13 13 u11D s 2 TO,OBSUF T‘st
8  SCRUB_DR_DELAY DEL 2 SCRUB MOTOR 1 LOW
T 7] SN74HCTO08D e '\ ! >>SCRUB_MOTOR_1_LOW
49.9K ©|_Hipaos21BZ
P48 R97 D11 load is pulled high in
Q6 1.8 SMAJ48A case of overcurrent or
timeout. - other side of
RIGT ANIO IRFS3206 load MUST be connected to
[ >> SCRUB_1_STATUS 2 J_ vBatt.
c136 c112
R66 0.033uF 2200pF
) 121
Refriggerable One Shot w/ Reset gr4e
+5V
+12V
R38 _
143K
1% 052
+5V 0.1uF 5V
TIMEOUT IS 650uS A
¢-—C73 101 Current Sense 50mV/Am
5VprecisionRefSC1 c82 © / P
O OIuF Utea 2 r ROUTING SEE PAGE 9
5
2345678911 RESET DRIVERS/ R50 100K SN74HCT08D T 5% COG 13 RXICX 3 3Ton N our L8 5Vpre(:|5| nRefSC1 R13 16/£JK 1ul 3:11?]5':
X > f -
4 13 4 LP2980 1uF 0.1uF R144, 768
TP26 6 RS5 121 2l NC ~ GND MAABETA P51
5 1 = 4 2 0. .35V OFFSET PLUS
2 SCRUB_1_SPEED) A e LPZQBOAIM% 50/NOPB R149 T 50mV PER AME.
7 3los Z R114
R58 RA4G CIR © om AV D>SCRUB_1_CURRENT_FB
100K 100K 74HC423D RC = 10us
© TP57 +/-20% Cc122
R153)\p, 1K OPA2727 0.01uF
Put TP close to 1% N
resistor R122 49.9K
& R122  ppp 499K |
€128, 33pF
R63 Current Reference DNI ''5%COG
121 Order Low Pass
Fllter w/ G=2 and 1kHz cutoff 45V
R30 64 11 0.1UF (to be used w/ 33kHz PWM) A Changelog
10K § Ca ) (visible in digital form):
'% - C131;, 0.01UF — 1 Overcurrent Comparator
I R85 M
1 R108 +5v
UTA 3 R 0 ohm +5V
SN74HC}08D
2 SCRUB_1_CURRENT_SET ) P34 99 |10AuF RE6
10K TP27
R29 T s
100K R102, u19
4
3| LMwa3T/SO
2
+5V
€103),0.1uF
TP33 TP36
o w SCRUB MOTOR 1
4 T R101 49.9K T
3] LTS WA HALF BRIDGE
SLOPE COMPENSATION (RIGHT SCRUB MOTOR)
DNI
RAMP VOLTAGE AMPLIFIER [Title
DNI PRODUCTION T600/T500 SCRUB MODULE
Bize Document Number ev
Custpm Q26033-001 A
Date: heet 7 of 13
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2 SCRUB_2_SPEED)

2,3,4,5,6,7,8,9,11

P,3,4,56,7,89,11 RESET_DRIVERS/ > RS4 100K
4

TP29

R62
100K

5VprecisionRefSC2

Mosfet Driver And Half Bridge

RAMP VOLTAGE AMPLIFIER

DNI

PRODUCTION

DNI

+2v
A
R68 100K 9 +5V ]
RESET_DRIVERS/ > VW K DISABLE_SCRUB2\ v BATT
2 SCRUB_2_ENBL ) REO0 AAIOOK_10, U13C 2138 SOV BATT 34579
cs1 7] SN74HCT08D R184 J_ ca7 J_ c42
o 100pF 7 DISABLE_SCRUB1 ), 16 U38B c230 lgov ?r;oqu
5VprecisionRefSC2 8 DIS 3 . == 0.47uF f’Pﬂ — @
> HB|+g |I<—}
P59 2 o 8 RI59 A A0 g [RFS3206
T HS
R185 121 3, Lo |14 —=c7
P16 13| U13D 0.033uF P24
— 5 2
T 7] SN74HCT08D 7 SCRUB_DR_DELAY 3> DEL > SCRUB_MOTOR_2_LOW
i ©|_Hipaos218Z,
$2.00 P46 — R96 D10 load is pulled high in
|"_} Q5 18 SMAJ48A case of overcurrent or
timeout. - other side of
RIEOANL. j—4| IRFS3206 load MUST be connected to
> SCRUB_2_STATUS 2 J_ vBatt.
c137 ci11
R72 0.033uF 2200pF
121
Refriggerable One Shot w/ Reset gr4r
+5V v SV in o © pin
+12V
R91 |
143K
1% +5V 62 ce1
A 1uF== 0.1uF +5V
TIMEOUT IS 650uS
SVorecisionRelSC2 con cr4 ;@ ;@ Current Sense 50mV/Amp
recisionRe ©
0.01uF uteB = 0.1uF Ij1 us ROUTING SEE PAGE 9
SN74HCT08D 5% COG o 3 N 5 5VprecisignRefSC: R137y s o 560K 1ul c120
5| RXeX 8 ON ouTt 5 50 MWV, l 01uF
ol 4| o LP2seo 1UF == 0.1uF R143) 768
6 R79 121 10 GND W P52
5 9 B — |12 2 0.5% .35V OFFSET PLUS
A o LP2980AIMS-5.0/NOPB R147 R148 T 50mv PER AMP.
7 M) =z R113 1K
RO2 CIR O s.22 soma om om MV DPSCRUB_2_CURRENT_FB 2
74HC423D RC = 10us
10K TP56 4 +/-20% c121
R152 ax 1K OPAZ727 0.01uF
Put TP close to 1%
resistor NV R124 49.9K
Y
C130; | 33pF
R76 Current Reference DNI ''5%COG
121 2nd Order Low Pass
Filter w/ G=2 and 1kHz cutoff +5V
(to be used w/ 33kHz PWM) A
. 1321 001UF o 10 Overcurrent Comparator
B R88 M
0.1uF 45V
R140y o 11.5] ;&SV
2 SCRUB_2_CURRENT_SET c145i I c1a1 P35 T 10011 0.1uF R89
0.01uF 0.01uF ¢ 10K TP28
R32 ‘ T s Q
100K R105,
TU~,_4
3, LMwa3Ts0
2
P31 TP37
T R104 49.9K T
-~
SLOPE COMPENSATION

S>SCRUB_MOTOR_2_LOW 5

Changelog
(visible in digital form):

SCRUB MOTOR 2
HALF BRIDGE

(LEFT SCRUB MOTOR)

Title

T600/T500 SCRUB MODULE

PBize Document Number
Custpm

Q26033-001 r A
| Date: Thursday, March 16, 2017 Bheet 8 of 13
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2,3,4,5,6,7,89,11

Current-sense resistor routing
must be handled thusly:

Do not change layers.
R131

IAS TO GND

+5V

Route to center of pad.

+5V
5VprecisionRefVAC1 : .
R77 «2v  Mosfet Driver And Half Bridge
100K A
1
R53 100K 4 +5V 1
RESET_DRIVERS/ ) VW y 6 DISABLE_FAN\ 2, c153 V¢BATT
R59 100K 5] U12B "/ 1uF D16 VAC FAN HIGH
2 VAC_FAN_1_ENBL ) IAHCT1GSS S1MB DOV _BATT 34,578
7] SN74HCT08D R183 c46 | ca1
R75 10K: 1uF 0.1uF
100K U37A c157 100V | 100V
8 o = 0.47uF P10
b 3 9 | Q1
HB g
23 N RIGA N0 IRFsas
11
T HS
R73 121 4 o 13 c76
TP19 10, u12c . 4 T 0.033uF fpzz
DEL 2
7| SN74HCTOBD R182 ¢ ?-o DDVAC_FAN_1_LOW 5
r 49.9K | _HiP4082iBZ
P44 R93 D9 load is pulled high in
Q4 1.8 SMAJ48A case of overcurrent or
R163 10 IRFS3206 timeout. - other side of
VW load MUST be connected to
>> VAC_FAN_1_STATUS 2 J_ vBatt.
+12v C139 C110
R134 o 0.033uF P45 2200pF
121 U37B
Retriggerable One Shot w/ Reset 8y bis § .
+5V HB
Em HO —12
HS
R246 3 14
143K o =N L Lo =
1% + 5 8
° A DEL 2 +5V
TIMEOUT IS 650uS +12V JA
| €220 A $H|P4082|BZ Current Sense 50mV/Am
5VprecisionRefVAC1 C138 © p P
0.01uF U78A 0.1uF I
5% COG | 15 o 58 | c57 R1364 s A 560K 1ul c118
74| RXICX 8 1uF== 0 1uF 'GIW\’T% 0.1uF
cx > .
13 R142\pn 768
11__R99 121 2 1% TP50 .35V OFFSET PLUS
SN74HCJ08D 118 —|a 50my PER AMP.
A o r1 u? R146 R145 T
3~ Z 3 IN 5 5VprecisignRefVAC1 Condition Lo o at1on R115 1K Changelog
R100 CR © ON out 55 56 S Som  FEENS Wy PPVAC_FAN_1_CURRENT_FB 2 (visible in digital form):
100K 74HC423D 4 | LP2980 1uF 0.1ul RC = 10us
© NC ~ onp P55 +/-20% c123
2 0.5% R151\p, 1K OPA2727 0.01uF
LP2980AIMS-5.0/NOPB Put TP close to T
resistor R123 pnn, 499K 1%
C129, 33pF
Ro8 Current Reference DNI ''5%COG
121 2nd Order Low Pass
Filter w/ G=2 and lkHz cutoff
R33 66 0.1uF (to be used w/ 33kHz PWM) +5V
10K: ca
|Q7 C133),  0.01uF [f Overcurrent Comparator
1t R94 ™M
CURRENT LIMIT 15 SET AT 1 R109 AW +5V
28.5% + 0.5% PER AMP PWM, Ri20\p\ 115K | Ridtyp 115 o ey
2 VAC_FAN_1_CURRENT_SET ) (:143i L TP41 e 107,,0.1uF R95
Spare Section c70 0.01uF 10K
o R31 100pF : T s o TP30
+
100K R1064\  4.99K 1
WV TUB~_4
3| LMwe3T/S0
R381 )
143K
1% +5V +5V
TIMEQUT IS 650uS ) C105),0.1uF
€380 ™32 P38
€379 o 5
0.01uF urss 0.1uF 13 w2 T T
5%COG| 7 4 R103 A 49.9K
DNI 5| R¥Cx 3 3 Lmva3Tso WV—=
Q S SLOPE COMPENSATION
By 5 DNI
9 % g2
[a]
T VAC FAN 1
RAMP VOLTAGE AMPLIFIER
1001 383 w| 74HC423D DNI PRODUCTION HALF BRIDGE
100K
[Title
T600/T500 SCRUB MODULE
Bize Document Number ev
1 A
Cuspm Q26033-001
Date: Thursday, March 16, 2017 Bheet 9 of 13
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+3.3V

D27
BAV199LT1G
RC=100uS
s
49.9K \\/B268_3 g 10K\ AR >> EC_WATER_CB_READ 2
+5V +5V R299 027;{
- 100K <> 0.01u
P CHANNEL SOIC8
P vgs = 1.8V TO 8V
240 l 13.5A, -20V, 8.5mOhm
0.1uF 1
oo +3.3
200K 4
° 9 [FDS4465/TO
R204, 49.9K Q12 Q13 R169
12 PWR_MODEM 1% MMBTAQ6/SOT 20.5K
el o] [N (-]
R281 R167 1K 1 2 R1G8 A 10K
1,253 pEAK R D7 T REANIK 55 SCRUB_HD_MAX_DF_SWITCH 2
100K 0 MIL TRACE R315 SIMB C155
SO A% o SSMODEM_PWR_TAP 12 0.1uF
R314
C296| |0.1uF
e
R287
+3.3V = pwy I 10K ORBITAL_DF1_SWITCH 2
2 2 swe T $%2
53 22 vee ’
42728
42
Tg»lzg Mﬁ 43 LsLeD 28 SYMODEM_IN_RANGE 12 +3.3
MT2 MT1 NEW MODEMS CAN
MT2 INTERFACE DIRECTLY TO
3.3V PROCESSORS. R284
12 RESET_MODEMY 2 resET GnD2 41 RTS AND CTS PINS 20.5K
DTRTTL P22 ARE BEING USED.
26 39 N R271 1K 1 2 R285 . 10K
——=—{ GND1  DCDTTL P3g— RGO Dz?“ >> CHEMICAL_TANK_SWITCH 2
5 CTSTTL P37 S>>Cell_CTS_Output 12 _L 261
DSRTTL P35— S1MB
36 0.1uF
: RITTL P3e—
Multi-Tech TXDTTL P37 <33V_CelDatalnput 12
. RXDTTL g3 >>3.3V_Cell_DataOutPut 12
Connections RTSTTL {33V Cel RTS_Input 12 o
MULTITECH MTSMC-H5 J6
Q23000-003
R282
36 46 46 Teors ;
3G Na 4G NA 4G EMEA TG1 2 7 > SCRUB_HEAD_MIDDLE_SWITCH 2
CURENT CONSUMPTION AT 5V: CURENT CONSUMPTION AT 5V: CURENT CONSUMPTION AT 5V: 7 S1MB €260 SCRUE HEAD 10 LINIT SHITCH
SLEEP 80mA SLEEP 13mA SLEEP 8mA 8 0.1uF :
AVG 135ma IDLE 20mA IDLE 13mA TG2 ?o
MAX 280mA MAX 400mA MAX 747mA
PEAK 1.25A PEAK 1.25A PEAK 1.25A +3.3)
MINI FIT JR.
LAYOUT FEATURES AND MOUNTING HARDWARE: ¥E\‘RT|CAL R29
HW7 y
@) CELL MODEM MOUNTING HOLES/ STANDOFFS Q17008-006 10K_ Ny GRBITAL DF2_SWITCH )
(Q HW6  CELL MODEM MOUNTING HOLES/ STANDOFFS Q17008-006 "TRANSPORT SWITCH"
"SCRUB_HEAD RETRACT_SWITCH"
(Q HW5  CELL MODEM MOUNTING HOLES/ STANDOFFS Q17008-006
QO HW1  SCREW, M3 X 6MM TORX Q17005-007
QO HW2  SCREW, M3 X 6MM TORX Q17005-007
QO HW3  SCREW, M3 X 12MM TORX Q17005-008 R290
QO HW4  TIE WRAP SCREW MOUNTED ~ Q17016-001
10K
(O ANTENNACABLE 1070195 >>  PARKING_BRAKE_SWITCH 2
SHUNT SPECS 50mvV AT 250A.
200 AMPS THRU SHUNT == 2.0 VOLT OUTPUT + 1.0V REF = 3.0V 10K
-100 AMPS THRU SHUNT == -1.0 VOLT OUTPUT + 1.0V REF = 0V >>  SQUEEGEE_DN_VACUUM_SWITCH
0.1uF
30 HZ 2ND ORDER FILTER
A+3.3V CRITICALLY DAMPED
C280|| 0.022uF
uss 3 1
n +3.3V
4| IN+ R OPA2340
QUT | 6 100K R213 | R30S 44.2K_ 5 U53B 121
D39 51 N - z R3P4 NSSHUNT CURRENT 12
BZT52C3V3 6,
c288 INA213 bl C282 €436
= GND| @ 0.22uF 16V 0.01uF
0.1uF 2| 1| mazs
CON2WMT .
VE|J=a TTCAL 218 N | S iRee onvrovecoa” .
D36 SOTRLTRAL To RAICWITN Ty CELL MODEM
.
BZT52C3V3
BATTERY CURRENT SHUNT AMPLIFIER.
+3.3V
SENSORS CONNECTOR.
OPA2340
235  +3.0V_REF ) RS10 = ENIN U oov 2 s
3
287 >» SHUNT_REFERENCE 12
0.022uF R311 c437
4.99K 0.01uF
1% [Title
T600/T500 SCRUB MODULE
Bize Document Number ev
Custpm Q26033-001 A
Tuesday, June 14, 2022 Eheet 10 of 13
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R176
10K
SCHOTTKY 8A100V
1 [VCC \ +5V STPS8H100
uss \ 4 D33 T0-263.D
2 WAND_PUMP_SPEED ), 2 GND +5V €151 0.1uk A 45V
Ro58 J_ c164 us9 5 WAND_PUMP_HIGH({:—K < WAND_PUMP_LOAD 5
o| 1G08_HCT .
100K 100pF - 1 Spare Section
R245 R385
143K 2 143K
1% v 1% XSV
+!
A ¢——DWAND_PUMP_STATUS 1G08_HCT R251 = E} Q11 D40 TIMEOUT IS 650uS
C219,,0.1uF +5V ) BUK962 A SVAJasA —_L C382
c102 ©| — v, 2 sncm C381 o
0.01uF U268 }_§5 0.01uF U26A 0.1uF
5% COG é RXICX § R452 gN/nIcoe 12 RX/CX §
cX > 10K cx >
5 13
10, Q +5V 2} o Q
o) 8 2 R252 A o =
a RA53\ \p,— 1M €223 10K a
My = +5V R388 3l =z
R133 CR © 1%‘:(58 i? P50 MIL WIDTH 100K R386 CR ©
+3.3V C355 100K 74HC423D +5V - VR158 100K rss7 o] 74HC423D
m 187
0.1uF R166 €222,,0.1uF OFFSET R156 100K
10K 2m 161
o ues TP42 T 5 .| TPsa 2[ “gumeneo o CURRENT
7 i
2 [ VCC WANDPUMP CURRENT LMT EXCEEDED/ 4 30 =1+ RaR1 R46: 1K 2512 LIMIT
23456789 RESET_DRIVERS/ )>——24 A T o VS0 |3 ‘T 150 121 s e
1 VNV ? Ra61 49.9K
NG o\ 2 433 Wi,
3| 74LVC1G07 0.01u C434, 150pF
1T5% COG
[Title
; -7 5> WAND_PUMP_CURRENT FB ) T600/T500 SCRUB MODULE
ize Document Number Rev
Custpm Q26033-001 A
Date: Thursday, March 16, 2017 Eheet 11 of 13
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+5V
A

f__|_0224

0.1uF
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ACCELEROMETER

+3.3V +33V +3.3V
10 peERuLE 5V TOLERANT INPUTS EXCEPT PBO, PBl A A
s : ur2
2 UORX_TEL 3 gg PAO/UORX PBO/UTRX ;‘1’ ( 33V_Cell_DataOutPut 10 R313 200 %2";’4 0C11?1?=
TEL_FLASH_CLK 2 UoTX TEL K——55| PA1UOTX PBIUITX 75 >y 3:3V_CellDatalnput 10 499K OAUF 10V 16V
B FLASH &S/ 59| PA2/SSIOCLK PB2/12COSCL [ bt du
TEL FLASH RX 30| PA3/SSIOFSS PB3/I2COSDA 55 1110w 16v <
TEC FLASH TX 37| PA4/SSIORX CANORX/PB4/AIN1O g { CANO_RX_TEL 12 B
TEC FLASH WP/ 32| PAS/SSIOTX CANOTX/PBS5/AINT1 >> CANO_TX_TEL 12 9
+3.3V 2| PA6 Q Q INT2 ACCEL_INT_2 12
35 ©297| | 0.1uF 2 o 11
PA7 %;vai BYPASS 2 5 INT1 ACCEL_INT 1 12
+3.3V 5 1 TEL_SSICLK 4 = 3
12 JTAG_TCK_TEL 7| PCOITCK PDO/AIN15/SSI1CLK TELSSITF TEC SSITTX SCL/SCLK RES_1
fses 12 JTAG_TMS_TEL 2 pc1Tiis PD1/AIN14/SSIFSS [H———FEr—SorESS | = & SDAMOSIry gpnriq . NC2 s DNT FOR
cars 12 JTAG_TDI_TEL 55| PC2/TDI PD2/AIN13/SSI1RX [ TELSSTTTY i 1 TEL SSHRX 7 RES_2 [ PRODUCTION
U7 OAUF 12 JTAG_TDO_TEL 56 PC3/TDO PD3/AIN12/SSHTX |57 57| SAUMISO o NC4[— ACCELEROMETER
1 6 16V 10 3.3V_Cell RTS Input  ((———27 PC4/UIRX/UIRTS PD4/AIN7 |5 12 ACCEL_RSTK: TECSSAESS 10| RST S 2 <
S| vee 10 Cell_CTS_Output 3 5371 PC5/U1TX/UICTS PD5/AING 55 STNTERFACEAUTO = SA1ICSB G O
2 55| PCB/USRX PD6/AINS 55 TECT.
SCLK 8 PC7/U3TX PD7/AIN4 g% MESUE? BE FLOATING o
SO A/D IS 12 BITS (MAX COUNT 4095) = R371 162
4y cs 12 FRAM_CS/ PEOAIN3 CANORX/PFO/UTRTS 22 R377 162 HEA LED TEL
12 FRAM_WP/ 4 PE1/AIN2 PF1/U1CTS 41 CAN_LED TEL - e e - - - - - - -
WP 3 BATTERY_VOLTAGE_SENSE 42 LED1_G6 PEoNOTE
WP 40 MODEM PWR TAP gggjﬁma CANOTX/E”I::% 43 >>TEL,CAN,S|LENT 12 'hermal issues with clocking/pwm at hot ]
— : 9 TEL_FLASH_CLK
3 RST GND 7 DIEFERENTIAL SKAPLING IN A/D 10 SHUNTﬁREFERENCE 5 PE4/AIN9/I2C2SCL PF4 gg YELL%ETSZ_LYE'.D X L g GREEN LED 1 TEL FLASH TX ]
—ATA5DB0BTDISOIC. NARRDWANDWIDE 10 SHUNT_CURRENT 89| PES/AIN8/I2C2SDA PF5 35— QQACCELINT 2 12 Th HEARTBEAT ' TEL SSTCLK ]
- 50| PEG/AIN21 il = — > ACCEL_INT 1 12 CAN " TEC ST |
= PE7/AIN20 PF7 ACCEL_RST ~ 12 — |
]
10 MODEM_IN_RANGE f PGO PHO/AINTG ? | fggg C299 | C362 | C361 :
10 RESET_MODEM PG1 PH1/AIN17 1
+3.3V
R377 A 10 PWR_MODEM §!I 01 bG2 PH2/AIN18 g CCHB 13 ' 100pF | 100pF | - 100pF !
10K ¢————>> nRESET_TEL 13 0 R320 7| PG3 PH3/AIN19 g “IRQ 13 ' ]
13 CC_UART1_TX §§ R319 75| PG4/U2RX PH4/SSI2CLK g CC_SPI_CLK 13 H |
R348 13 CC_UART1_RX 57| PG5/U2TX PH5/SSI2FSS = cCc_sPCs 13 cC SPI CLK 1
BT 55| PG6 PH6/SSI2RX [ {cclspimiso 13 ! CESPT oSt i
K —— PG7 PH7/SSI2TX >>CC_SPI_MOSI 13 | TEC 530K H
0 [} —
Ty GARRGES BATTERY e o Py PKO/SSI3CLK o2 §TEL§S|3CLK 12 1 TEL SolgTX |
BOARD REVISION BIT 2 11 | PV1 PK1/SSISFSS 77 TEL_SSI3FSS 12 ] !
RUNNING. PJ2 PK2/SSI3RX 45 TEL_SSI3RX 12 C364 | C365 | C305 | C304 !
ONLY USES BATTERY BOARD REVISION BIT DECODER: PK3/SSI3TX < TEL_SSI3TX 12 ! 100] ]
WHEN MAIN BATTERY IS BT ! P 1000F | 1000F | 1000F 0
DISCONNECTED. REV 0 0 0 0 MULE BOARD +3.3V 1 P p P
REV 1 0 0 1 P1.5 & P2.5 BOARDS 50 WAKE 3 ' l
REV 2 0 1 0 PROD BOARD 55 A ]
N REV 3 ot VBAT L S
12 JTAG_RESET_IN_TEL »)—— His b3 — LME&%?B 3.0V
RST 63 +3.0V REF TEL 5 1 +5V
RS +3.3V ABLS-16.000MHZ-B2-T RESET VREF  NC ?
> 4400 maxin
15K 433V +33V X2 {11k 98¢0 55 1 osco VReFA+ |2 T TR caz8 gl 2 wn FB3 Av~300 O
0317 J_(:344 0sc1 == 0.01uF 1uF O ENBL €203
R353 54 071 10V
475K CONTROL IC POWER +3.3V 18pF 18pF 52 | XOSC1 9 -|_ — ~ 1uF
RS 6R1395|2 CONSUNETION 500n . XOSCO VREFA- . VRE;\,\/,;;G;DVWV AGND AG?ND 1
GNDX core voLTAce VDDC1 GI
1K D3 ura CORE VOLT Vboos | 861 C303 AGND AGND
MMED914 R359 6 10V
V_BACKUP_BAT 8, oAt 10K 21 SEB; voo1 |2 1uF .
3 +
2 vour |- P73 :é GND3 VDD2 %c
z VDD 5 = GND4 VDD3 [~z ‘f
o — F—x 27 GND5 VDD4
R3 zE | cri e e 6| PFO T 64 5
475K e ar fa VR _____| 7 A ~yFBS 51| GND6 VDD5 57 357 342 439 341 C351 |C352 €302 €306 €315 €354
L>"= PFI RESET 94 | GND7 VDDG 55 0.01uF == 0.01uF == 0.01uF == 0.01uF
Ss— 300 Ohms = GND8 VDD7 : ’ ’
] C353 3| oo €356 voos |23 0AuF | 0.1uF | 1uF (022uF [2200pF  [6800pF
it E R352 ——0.1uF —_— 25V NNYZ 10 GNDA g]};\ﬁ;ﬁjgiém
=i 16V 0.01uF 7
= 383K TPS3619 TM4C1231H6PZI VDDA
E = +3.3V
@ AGND
voormGE 2oV 036, 13 3UA FB2 2
BATTERY_BACKUP . caza | cata 300 Ohms
FB4 10V =—0.1uF
c211 75 51 1uF 16V
0.1uF = 300 Ohms
16V AGND GND 76 50 JTAG
TQFP100 AGND +3.3V +3.3V +3.3V
RTC IC POWER CONSUMPTION 330nA
OVER TEME RAN RTC 3 +3.3V R347 R345 R338
VoD k14 [ Fswsz 100K 100K 100K
B T 13 S oscr [——megseT FRAM w0 1 B Lo 12
P ESRe— S, s p——ees . o H e HeS oo
+3.3V
12 TEL_SSI3FSS)) 6y ce cLkouT 3 5“7"7250"64 : AuF ; io ;j JTAG_TDI_TEL 12
CLIOE Rigo TEL-SSK1X s 2 %y TEL_SSIBRX 12 CAN COM M U N ICATIONS - JTAG_RESETINTEL 12
sl SO - .
10K A4 _E340
mg_; S RTC INT R373 e TEL_SS'3>C'—*% oLk JTAG R341 0.01uF
R367 = 100K > 20021121-00010CALF 100K
TEST
100K 0227 0.1uF
15 7 3 HOLD 5V 1
GND 12 FRAMfWPlg | WP Ut o
I EVR 12 FRAM_CS/ [ - o —--------------------1
a3V 8lvec & 12 cANO_TX_TEL —— xS canH p R191 CAN+ 2 !
CHIP BONDING PAD IS NC Rs7s RZ(:OK 5 CANORXTEL §§ a2 AN 6 b R190 ;;CAN_ z :
<
10K C376 8 5 ! ALL COMPONENTS THIS PAGE:
12 TEL_CAN_SILENT o)
0.1uF % —CAN P SILENTZ VREF L e : ONLY POPULATED ON
L° oreso L L

| SN65H
GND
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MAIN SCRUB WIFI

+3.3V
WIFI IS DNI FOR PRODUCTION
CONTINUOUS CURRENT 272mA TYP.
CALIBRATION CURRENT 450mA TYP FOR 24ms. Rade
. CC_nRESET
+3.3V
A +3.3V
. . C292 A
0.1uF c293| [0.4uF [
c249 16V
0.1uF C267 5| OPEN DRAIN
——c268 | ==C258 ——=C255 16V 0.1uF 2 [vCT 4
470F 470F 470F 16V 12 nRESET_TELD) WA Y
16V 16V 16V 1 FL1
ANC anp 2.4GHz Filter
74LVC1GO7 3] UB6 DEA202450BT-1294C1-H
5 2 3 3 e B 10
48 50 Ohm 10pF LOW ESR
< < © ~ - = ——b 0 our |2 RF_FILTER_OUT C195| REOUT 1 /g
z Q) a 9‘ 9‘ % o I
| Q ! z z W a2 a
g g Q z z 4 e g conn_UFL B &
g =) Q © 9 128-0711-201
{ z |
z s S ST L6
s +3.3V 5.6nH
2 50 Ohm
RF_BG [~ R312
L5 100K
A~~~ DCDC ANA W 38 ) s Usa 3.3V External serial flash
czseJ_ 2.2uH stores the user profiles
VDD_ANA SFL_CS — and firmware patch
1o 505 48 1 \DD_ANAT FLASH_SPI_ncs |4 1lcs vee 2 Updates P
C0805 J—0.1u|= 13 SFL_DIN 2 — :
FLASH_SPI_MISO DOUT  RESET
16V _SPL
12 SFL DOUT s s FLASH ALSO VERIFIED +3.3V
FLASH_SPI_MOSI DIN WP 291 TO WORK WITH ADESTO
FL_CLK AT25DF081A 8Mb.
36 FLASH_SPI_CLK |1 SFLC 1 ek oD [ euF
LBO_IN1 R303 usar ca52
253 po_iN2 8M (1M x 8) © {; 0.1uF
c191 c275 61 M25PX80-VMNETP C174;,0.1uF vee
——0.1uF 0.1uF UART1_nCTS f gl* T100T |14 CC_TX 232 IN
31 ¢
16V 16V UART1_nRTs -2 C181},0.1uF FE S Ll i TRp1 8
c2-
UART1_TX 55—T—>>CC7UART17TX 12 e |01CU1F76J..L°'1“F 21 Vs Z 4
<|—l—|, : V- CC_RX_232_IN
UART1_RX 57 >>CC_UART1_RX 12 | 0 R203  CC TX OUT 11 R1IN :;3 TEEa 5
T1IN R2iN p&—T& i Uni
PA_SWP
L4, JuH S 40 DCDC_PA_SW_P o 0 R205 10 T2IN WiFi_UniFlash_Programmer
PA_SWN__ 41 TEST_58/RS232_TX = 0 R202 CC RX OUT 12
DCDC_PA_SW_N 59 NA 51 R10UT
VDD PA 2 TEST_59/RS232_RX = R20UT
; DCDC_PA_OUT 15
GND
c256 c251 33 60
VDD_PA_IN TEST_60/WL_UART_TX f——x MAX3232
22uF 22uF | cams TEST 62/NWP_UART TX 02— U47,J8 DNI FOR PRODUCTION
1uF
63
NC_63 Q11003-053 CAP CER 1.0UF 16V 10% X5R 0402 "TDK
64 Samsung" "C1005X5R1C105K050BC 'PB1'
CC31 00 NC_64 = CLOSA105KO5NNNC 'PBI'"
Q11003-054 CAP CER 0.1UF 50V 10% X5R 0402 "TDK
I LB~~~z 43 oo o sw RES_03 -3 SHIFLE SCH SHOWS LOOK PULLDOWN PIN 3. Samsung" "C1005X5R1H104K050BB 'PB1'
UMK105BJ104KV-F 'PB1'"
VDR DIGCC 91\ 0h pigt FORCE AP 4 FORCE AP R277 100K D 011003-055 CAP CER 0.033UF 16V 10% X5R 0402 Murata GRMIS5R61C333KA0ID 'PB1'
C246 - - Q11003-056 CAP CER 0.47UF 16V 10% X5R 0402 TDK C1005X5R1C474K050BC 'PBl'
10uF C257 56 VDD DIG2 Q11003-057 CAP CER 0.1UF 25V 10% X5R 0402 (JB-> -25C to 85C +/- 10%) TDK C1005JB1E105K050BC 'PBl'
16V 0.1uF — +3.3V Q11003-058 CAP CER 0.033UF 50V 10% X7R 0402 TDK CGA2B3X7R1H333K050BB 'PBl'
Co805 | 16V C250 R200 100K A
;;?61\;”: nHiB |2 S>CC HB 12
45 HOST_SPI_nCS 8 >>CC_SPI_CS 12
%—=214 DCDC_ANA2_SW._P 5
+3.3V 46 HOST_SPI_CLK S>CC_SPI_CLK 12
%4 DCDC_ANA2_SW_N 6
VDD FL 47 HOST_SPI_MOSI D>CC_SPI_MOSI 12
VDD_ANA2 7
J_c247 HOST_SPI_MISO <cc_spimiso 12
18:‘/': HOSTINTR |H2— S>CC_IRQ 12
C0805 VDD_RAM 49
VDD_RAM R306 s A 10K R280 100K
VDD_PLL — V_|>
51112,: —l_—z4 VDD_PLL
16V C196 19 SAMPLE SCH SHOWS 100K PULLDOWN PIN 19.
+33V OAUF . 27 RES_19 f—x
oy = ne_ar
R264 100K LN N
WLAN_XTALP
2B Y \c 26 wean_xTaLp |2
C238,, 10pF | 22 WLAN_XTALN
Q_“_; RTC XTAL N 52 WLAN_XTALN
RTC_XTAL_N
i ne_53 |8
[ Fsm3z o a c289 - c286
a 6.2pF ~ 6.2pF
T 51 3 RES_20 22— p pl
RTC_XTAL_P 2
©237,, 10pF RTC XTAL P[] 5‘ g RES_30 20—
d o - o © g e = | ] H[]F
[a]
5 & 8 o o Jd Y 2 NC_ot H—x
2] [2] [ z z z z [C)
€C3100 LS = N Q] 9= @ ABM8G-40.000MHZ-B4Y-T
40 MHz

SOPO0 |SOP1 |SOP2

i1

R21Q R214€ R219 - -
100K> 1008>10K WlFl
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