Changelog:

REV A--Initial concept.

REV B--Eliminate contactor driver and precharge.
--Q25058-001 Mule boards.

REV C--Change TVS on wand pump driver.
--Q25058-002 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,.

REV D--Change connection of Vbat pin to Vdd. Q25058-003 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 Ffilter to SHUNT_CURRENT and SHUNT_REFERENCE.

--Add 470uF bulk capacitor to WAND PUMP_HIGH.
--Add capacitor on I-drive enable output.

REV E--Q25058-003 Prod boards same PCB as P2.5..

--Update DNI items for generating production BOM.

REV F--Populate C434 with 150pF..

Paraguay Changes: Q26033-001
REV A -

-- REV BITS on both micros set to 010.

-— Bulk Capacitors set to 63V capacity with same footprint

-— TVS diodes verified to support higher VBATT

-- Resistors changed to accomodat higher VBATT:

R192 124K -> 169K
R199 44_.2K -> 66.5K
R171 200K -> 267K

Paraguay Changes: Q26033-002
REV A -

-- REV BITS on micro U64 set to 011

-— Added note to place Ground lines around RESET DRIVERS line to remove coupling issues.

-- Changed

All Half and full bridges Rg from 10ohm to 3ohm.

All Half and full bridges Cgs for top FETs to DNI.

All Reset Driver lines changed from 100kohms to lkohms with O.1luf capacitance to ground.
Reset Driver Pull up resistor from 1K to 250 ohms with 0.1uf capacitance to ground.

REFERENCE SCHEMATIC Q26008-001

Board

(REFERENCE ONLY) PCA VARIANTS:
STANDARD NO TELEMETRY 1229861
WITH TELEMETRY POPULATED 1229859

REFERENCE ONLY
BOM ITEMS:

(OMAIN FIRMWARE - U64  Q30067-00X
(U64 SAME FIRMWARE TELEMETRY
VS. STANDARD VERSIONS)

(QTELEMETRY FIRMWARE - U72 Q30076-004

OWIFI FIRMWARE - U54 N/A
O PCB  25058-004

(O SCHEMATIC  26033-002

LAYOUT FEATURES:
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A JST PH SERIES SMT CONNECTOR
2MM PITCH STRAIGHT UP HEADER CAN INTERFACE
R S _232 S E RI AL PO RT ELECTROSTATIC DISCHARGE PROTECTION
14 B
+3.3V DEBUG TX OUT 1 Hinah Body UoGed JEDEC. Standard 22,Test ethod AL14-C.01 8us terninals vs GUD 48 KV
DN I DEBUG RX N g 4 Fiet-nduced-Chargeo bevice lodel JEOSC Standard 22,Test fletnbd C101 AIY pins +1.5 kv
FOR C335 5 TRANSCEIVER IS AN ENDPOINT.
u73 0.1u +5V POPULATE 62 OHM RESISTORS.
PRODUCT ION B MAN DEBUG A a4 DNI_FOR
C33|—6-I O.10F cis vee | c232),0.10F R263 ) R262 0.047uF PRODUCTION
14 62 62
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DEBUG_TX AL E;:m 232 RX_TELEM | 5 8y SILENTD VReF |2 R266, _~_~00hm 4 4
12 UOTX_TEL ) 103 Ton 5 _— _—
TELEM_DEBUG R265
DEBUG_RX 12| oour 1K SN65HVD1050D CON4 CON4
12 UoRX TEL <& 9| RoouT VERTICAL VERTICAL
15 GSOT05C
GND NOT PQRYULATED
MAX3232 P TR M o
SIS DEEAIL T
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Gtant i e encapton ars o710 ™Y
PALI0 DEFAULTS TO UARTO 5V TOLERANT INPUTS EXCEPT PBO, PB1 VAC FAN 2 PINS RESERVED
75312 DEFALTS 0 1250 U4 FOR CARPET CARE VERSION.
e BEEALTS 16 S
ngﬂg $>><< g; PAO/UORX PBO/USBOID/UTRX gg
FLASH CLK 39| PA1UOTX PB1/USBOVBUS/U1TX [—g5—
FLASH CS 20| PA2/SSIOCLK PB2/12COSCL [—y5g g 12C0SCL
FLASH RX 27| PA3/SSIOFSS PB3/I2COSDA [—3g—, 2C0SDA
FOASHT: 47| PA4/SSIORX CANORX/PBA/AIN0 [—32—
FTASH WPT 45| PA5/SSIOTX CANOTX/PB5/AIN11 < WAND_PUMP_CURRENT_FB 11
+3.3V 46 PA7
+3.3V 8
Ra78 2 JTAG_TCK - PCorTCK PDO/AIN15/SSI1CLK [———
ok 2 JTAG_TMS 5 PC1TMS PD1/AIN14/SSI1FSS [F5——
370 2 JTAG_TDI 5| PC2/TDI PD2/AIN13/SSITRX [
Uss OAUF 2 JTAG_TDO K———%{ PC3/TDO PD3/AIN12/SSITX 77—
i 6 : 35| PC4/UTRX/UTRTS PD4/AIN7 125 VAC_FAN_1_CURRENT_FB 9
sl vce S4-| PCS/UTTX/U1CTS PDS5/AING |3 CHEMPUMP_CURRENT_FB 6
2 33| PC6/GPIO0 PDG/AINS (17— pp7
SCLK s PC7/GPIO1 PD7/AIN4 < SCRUB_2_CURRENT_FB 8
4 SO A/D IS 12 BITS (MAX COUNT 4095) 5 6
cs 3 VBAT_PWR_MONITOR_ANALO! 7| PEOAIN3 CANORX/PFO/M1PWM4 (55 SCRUB_1_CURRENT_SET 7
5| 6 VALVE_CURRENT_FB 3| PETAIN2 PF1/M1PWM5 | SCRUB_2_CURRENT SET 8
WP 5  CHEMPUMP_POT_BUFFERED 5| PE2/AINT PF2/M1PWM6 [—gz VAC_FAN_1_CURRENT_SET 9
3 7 36| PE3/AINO CANOTX/PF3IM1PWM7 |—g7—
—¥ RST GND _ﬁ%/v —f40-| PE4/AIN9/I2C2SCL PF4 |65 >> | DRIVE_ENBL 5
= | — 33| PES/AINg/I2C2SDA PF5 IDRIVE_AUX2_IN 5
AT4SDBOBTE/SOIC_NA ANDWIDE 4 ACTUATOR_CURRENT FEEDBACK :3 PE6/AIN21 PF6 22 % IDRIVE_ AUX3 IN 5
7 SCRUB_1_CURRENT_FB PE7/AIN20 PF7 SCRUB_HD_MAX_DF_SWITCH 10
R370 gf PGO PHO/MOPWMO gf SPVAC_FAN_1_SPEED 9
10K 53 gg;/mwwmo ﬁﬂ%ﬁmgmm 2 SCRUB_1_SPEED
52 27 1 7
4 ACT_CURRENT_SET - 27 PG3M1PWM1 PH3/MOPWM3 |5 SCRUB_2_SPEED 8
25| PG4/M1PWM2/U2RX PH4/MOPWM4 |53 CHEMPUMP_SPEED 6
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—27| PG6 PHB/MOPWMS 57— gg WAND_PUMP_SPEED 11
3,4,56,7,8,9,11 KEXSUATEIHRWR MONITOR_DIGITAL ) PG7 PH7/MOPWM?7 F————)>ACTUATOR_MOTOR_SPEED 4
o TERRLPY ON REv MO TURNED ON.
PJO (1] PJO PKO/SSI3CLK/AIN16 —?—
10 ORBITAL_DF1_SWITCH X > PJ1 PK1/SSI3FSSIAINA7 |—g—
10 CHEMICAL_TANK_SWITCH 55| PJ2 PK2/SSI3RX/AIN18 [—g—
10 ORBITAL_DF2_SWITCH 5157 PJ3 PK3/SSI3TX/AINTI [—75—
5  WAND_PUMP_CB_READ 557 P4 PK4 17 VAC_FAN_1_ENBL 9
10 PARKING_BRAKE_SWITCH 29| PJ5 PK5 [0 HOUR_METER_ENBL 5
10 SQUEEGEE_DN_VACUUM_SWITCH 57 S0 PJ6 PK6 o9~ +33V +33V 433V
8  SCRUB_2 ENBL < PJ7 PK7 F——
08 89 =T 3 BOARD REVISION BIT DECODER:
6 . V@I;VLE/ESTD%?\?EE 07 gt? Em 88 SCRUB_HEAD_MIDDLE_SWITCH 109 ' BIT z L oA
T PL2 06 87 EC_WATER_CB_READ 10 351 (R350 (R349 REV 1 o o0 1 P1.5 BOARD AND P2.5 SO FAR
4 ACTUATOR_MOTOR_DIRECTION PL3 PL2 PM2 —&& ESTOP_READ 5 ! P DNI1 REV 2 0 1 0 PARAGUAY
4 ACTUATOR_ENABLE BLd 2| PL3 PM3 —g5 IDRIVE_CB_READ 5 ] 1K 1K' 1K REV 3 0 1 1 T500/T600 Gate Drive fixes with Reset line clean up
7 SCRUB 1_ENBL ELt PL4 PM4 ["g4 ——Pis_— BOARD REVISTON BIT O ! !
6  VALVE_STATUS LG 5| PL5 PM5 [—g7 PM6 TSTON BIT 1 -=T-
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SPECIFICATIONS:
--INPUT VOLTAGE RANGE 20-55V
+12V Supp 1 Y --MAXIMUM OUTPUT CURRENT 1.0A
—-SWITCHING FREQUENCY 500KHz
~
disable Y2 - CBOOT1 TP3
0.0220F +12v
D6 —21sp ) BST —|16 |—|“ L [
1 3y, & sw |14 2
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R ue = 1000uF—T~1000uF’ 1000uF 1000uF 1000uF’ 1000uF 1000uF 1000uF~—T~1000uF—T~1000uF 1% p7°8-9V Max breakdown
] ]
H 63V 63V 63V 63V 63V 63V 63V 63V 63V v DNI SMCJ48A
10.7K 1K 1%
+3.3V AN e [
BAV199LT1G V_BATT
+5V
2 +5V
° R low loo lom Jow [on Jow [ |or [om |
+5v c34 c3 c26 c24 c27 co7 c2 c1 c28 c29 a
+5V R278 A '- - = 0.1uF 0.1uF 0.1uF 0.1uF 0.1uF 0.1uF 0.1uF 0.1uF 0.1uF 0.
fmm———— 10K C254] [0.1uF ] 5597910/ ' Tmov T 100V T 100V T 100V T 100V T 100V T 100V T 100V T 100V T1
b
Ri19g, R208 10K 1S 5| OPEN DRAI
356  KEYSWITCH_PWR 3 %, Tumd~ 4 /B+ TOO_LOW 2 VCT ] 4 d ] 6
1 R296 3 LMV334730 caa3
POWER LOW COMPARATOR ""'8254 10K o] v 1 e ! L ] 0 @D S D D e e oo - 1
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UATGHES OFF UNTIL PROCESSOR RESET. BAV199LT1G KN e ) e e Ui e > > > a@ 8 o o
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3
5 o) INPUT  OUTPUT c3s
1uF 0 a c36
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~
oo ut = c9 +5V
ES1D 2 16 0.0220F P2
sD 2 BST 4' |—] 1
2 4 ) o 14 A 1.0 AP CAPABILITY
356  KEYSWITCH PWR Y)—2>—fpeerl Vin | uss7smuNops SW oo
CIN1 CINS 10 | oo pRE |18 D1 cs C169 c5 14 cas |c244 |cC148 [c171 | c313 [cta9 [c170
1uF 1uF CING c213 B2100-13-F 470uF == 10uF 10uF 1uF 1uF
0.1uF 0.1uF 1 13 2., 1 16V 16V 16V 01uF [o1uF [o1uF [oauF [oaur [oaur Psv
1oov 1oov 100V 100V c212 vee 18 Lt C0805 _| C0805
0.01uFE11DUF 4| s o o o ourl SCHOTTKY 2A 100V
z z =
81 rawp 3 g 8 R +5V =
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tie U10 Pin 1 to U5 Pin 13.
This is to help with layout.
Change R16 from 100k to 1k.

ENSURE RESET_DRIVERS/ &
KEYSWITCH_PWR_MONITOR_DIGITAL
has GROUND SURROUNDING IT!

DO NOT LEAVE NEAR HIGH CURRENT
Or noisy lines.

CAH 26 MARCH 2019
- a» a» a» e

2 ACTUATOR_MOTOR_DIRECTION >

R14
100K

Replace R23 position with C444 and ‘

SvPrecisionRefACT

TP7

2 ACTUATOR_MOTOR_SPEED ),

R18
100K

2 ACTUATOR_ENABLE >

R19
100K

SvPrecisionRefACT

12

usD 11 R22
13 ISN74HCTOgD

2,34,56,7,89,11

KEYSWITCH_PWR_MONITOR_DIGITAL )

7

Loy ]

Re

121

R40
121
+5V
P17
4 +12v
loadStatelnB V_BATT V_BATT
+5V [ o]
3 > VBATT 35789
- c101 | c1o9 ces | c1os
9 ,070C 1UF == 0.1uF 1uF == 0.1uF
[ )pbdiectionaNowsv | Ras 121 100V | 100V 100v | 100v
10
M74HC382M
+5V
~ FET RATINGS:
50 1104uF 8 s
Q7 |; Q8 |; a7
: D 18 bl S ot v ")
P9 P39
directionANotBSV 12 [TU10D T R28 utan HS '-ﬁfq RFR1205 -ﬁfq RFR1205
11 loadStatelnA 4 13 c135 T 14 c134
s A U Lo ‘ 0.033u ‘ . H Lo ‘ 0.033u ‘
@ DPACTUATOR A 5 @ DPACTUATOR_B
M74HC382M 121 5 8 - - 5 8 - -
peL £ Ri18 peL £ 14
" HIP408: 18 15 HIP408: SMAJ48A
RE6 Q1o SMAJ48A
49.9K tote: o oriver } Q9
RFR1205 c117
Cc140 2200pF RFR1205 c115
0.033uF | 2200pF
P14
T enable5vLogic,
R27
121
LT85

+5V

R84
143K

1%
TIMEOUT 1S
50uS

0.01uF

desiredPWMActive5¥0

5% COG
CX

9
1M ==
R83
100K

triggerable One Shot w/ Reset

On time is 630us, nominal, >500us worst case. E32
1ul

U4
3 ON N ouT

LP2980
GND

N

= NC

2 0.5%
LP2980AIl .0/NOPB

TP18

Q —/\/\/12—1—T—>>ACTUATOR_STATUS 2

2 ACT_CURRENT_SET )

R20
100K

Current Sense

+5V

250mV/Amp

C96
1ul 0.1uF TP40
™s3
.35V OFFSET PLUS
biss circuitry 1i1ts the 0% 550mV PER AWP.
g{,“v £ ond Banp Sonatiibes. ' 1 Tan R107 >>ACTUATOR_CURRENT_FEEDBACK
c113
TP43 0.01uF
| OPA2727
N
RUT_ppp 499K 1%
WV
€127, 33pF
DNI1 ''5% COG
2nd Order Low Pass
Filter w/ G=2 and 1kHz cutoff
(to be used w/ 33kHz PWM)
Overcurrent Comparator
R25 M
Ca +5V
+5V
TP21 This circuit has fabout A 63 0.1uF R37
T L LH% 10K TP6
5 )
R24 \pp 499K 1 n .
3| LMwa3T/S0
2

Changelog
2 (visible in digital form):

5

ACTUATOR FULL BRIDGE DRIVE
EXACT COPY OF VOLGA DRY
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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 _1+ ceo1 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— s
8
11 WAND_PUMP_LOAD, 1 g
511 WAND_PUMP_HIGH
+5V o |2=r"? Orde; Low Pass - +5V
z 4 R177, 121 0.1uF iter w/ G=1 and 1ktz cuto A
D45 o 2310  +30V_REF ) C233 ca ]
LN 74AHCT1G86 BAV199LT1G 9 C154
R256 A A 100K W CON14 €160, 0.01uF
2 HOUR_METER_ENBL > VWA HOUR METER HIGH R175, 1K 2 i} 0.1uF
2 C418 RI2E" z CHEMPUMP POT +2.93V 5
c161 R255 001u = CHEMPUMP POT WIPER R174p A, 118K 113
100pF 100K 2 U3d~_4
5] 3 LM321480T23
CHEMPUMP SPEED SET POT. 5K NOMINAL. 2 173 121 5
CHEMPUMP_POT_BUFFERED 2
A4 C373 ‘G
+3.3V
0.1uF
D20
BAV199LT1G
RC=100uS
s
511 WAND_PUMP_HIGH ) 499K RT3 10K 195 3> WAND_PUMP_CB READ 2
+ €438 R267 S 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
CURRENT LIMIT CIRCUIT i i
PREVENTS A WIRING SHORT ON MOLEX?EXT?Guardlan727Ver1|cal|_|
IDRIVE_ENABLE FROM
DESTROYING THE HIGH SIDE 1 2
SWITCH. 3 1 2 4
10mA LIMIT. 5 3 4 5
5 6
7 8
E_STOP_24V 517 8 g
mk 10 3
312 345789  V_BATT dé—tt——ra
R325 - 1uF Bl qa4
C318 | R329 5 Fodite P < 69.8 5V 510 1|18
T 1K o Copper width to handle 50A I71.; i3[18
0.1uF <Y am. 5 5 9119 aol20
] %] 2] 1 22
14 = X 3 21 22 |57
5 a7 B a5 7 SCRUB_MOTOR_1_LOW ) 153 4
= & & SCRUB MOTOR RIGHT
] 2 2
J2
20.5K s o R327 ° = o =
MOLEXﬁEXTfGuardian727VerticaI|_|
R324
D 10 233 1 19 > 49.9K 11 512
2 |_DRIVE_ENBL MMBTA06/SOT K a2
R342 R346 FATNgs 5] P
€329 10K 33V 2 gg;;gii“!%m 72 P
100pF - 914 10 [0
T 345789  V_BATT Ml 5142
5 _U62 C440 13 14
2, vee 1uF 15 ]g ]é 16
10ov Copper width to handle 50A {1717 5|18
1 DNI +3.3V 19 20
R NC orp 19110 20 [2
3[ 74LVC1GO7 55"7‘”5533” Tt HSIN BLOCK 3121 2215
2,3,4,56,7,8911 KEYSWITCH_PWR_MONITOR_DIGITAL ) 8  SCRUB_MOTOR_2_LOW ) oy A
J12 BAV199LT1G VA o et 5B 50 il over SCRUB MOTOR LEFT
-DRIVE ENBL PIN 5 RC=0.37mS
E_STOP_OU 49.9K 326 = 10K 330
1-DRIVE “DRIVE AUX2 PIN3___TRACTTON g 2% > ESTOP_READ 2
INTERFACE “DRIVE AUX3 PIN 11__REVERSE
TG1 5 |-DRIVE STATUS PIN10_SIGNAL TS UNUSED | R33 C319) Ja
MOLEX MINI- 6 J12 6 UNUSED SIGNAL IS _UNUSED 100K < 0.01uE
FIT JR VERTICAL  MTG2 7 I-DRIVE SUPPLY VOLTAGE DETECT 345789 V_BATT 2A
TIN 8 IDRIVE STATUS RTN 4.5,7.8, > 1 —VAC FAN T HIGH
+3.3V 9 VAC_FAN_1_LOW *
CON8
D29 VERTICAL MINIFIT SR GOLD
BAV199LT1G
>> IDRIVE_CB_READ 2
3
+3.3V
1K
PROPEL INTERFACE
D31 +3.3V
- BN omeaan 2 MOTOR CONNECTORS
s1vB C325
0.1uF 1K
D30 R335
Ll" 2 RIEAAOK 5 IDRIVE_AUX3_IN 2
S1MB €326
0.1uF [Title
T600/T500 SCRUB MODULE
Bize Document Number ev
Custpm Q26033-002 A
Date: Friday, March 29, 2019 heet 5 of 13
5 | 4




>

LOW SIDE DRIVERS

+5V
3,56 KEYSWITCH_PWR >
R355 D36 RS1G o 7[SN74HCT08D
368 A 0K $.06 at Digikey
AuF TPgG 1A 400V
P70 FR1G-13 +5V
< o
P72 o) I o N> VALVE_LOW 5
U658 5 ZeHcTrd ¢———DVALVE_STATUS 2 R356
2 VALVE_DRIVE Y Y 205 9 ‘m 9 R223 121 e % Q14 "
q |—4
° ° 11 o — |8 +5V
2 VALVE_STROBE CLK 2 Dj QP +5V R228  |FDD24ANOBL_F085
R360 €210 |R357 €209 © o R343 i B
100K T 100pF 100K 100pF o 10K UB5A 74HCT74
2,34,56,7,89,11 KEYSWITCH_PWR_MONITOR_DIGITAL +5V ‘E °
242 [ eQr
- a» ;21 ?géz b ‘aj ap®
'3465A AIK R23 R216 e
C310410.1uF gnégEN?égNSE
== %; 10K et o 1K 0.2 ohms % Fiotes % "
14 NON'|=N\/ERT\NG 0'5W R366
henthed bundibundetib 1 12 [ SN74HSJ08D R 1% 1% d0K
l | caar 11 P69 | _R307, 105K |
13,] U58D i VN 1% 1
0.1uF ' 317 121 €194, 100pF
' 7 ’ P DESIGNED FOR
CONTINUOUS OPERATION
' SP>VALVE_CURRENT_FB 2 AT 1A CURRENT LIMIT.
- - - - - CASSODAY CIRCUIT VALUES
Riea = 470"
R185 = .04 OHMS 1 WATT.
P71 —>>CHEMPUMP STATUS 2
TP67
2 CHEMPUMP_SPEED T 4 N74 T08D
R328 ¢
100K 1330'3 R337 +3V ey 2y USBA 356  KEYSWITCH_PWR
P 100 R52 g c79
143K J D37 RS16G
1% © 0.1uF $.06 at Digikey
R224 121 1A 400V
S 1 an | FRIG-13\s CHEMPUMP_LOW 5
QAN
—Hie 4 ! A 42 ats
B IS RISING EDGE TRIGGER. —_— b~ |‘_
R36 A 0@ +5V .,_‘ —
10K N 3 R300
+5V 10K FDD24ANOBL_F085
74HC423D
€269 R229
14 10K
4 [SN74HCTS8D +5V R301 1M 0.1uF
6 R 121 W R212 T
5,| U58B +5V 10K R222
> 20 mv 187 JR217
7 R309 C279;,0.1uF OFFSET
- ah ah aGP G G G G G G a TP65 10K 5‘ 8';\2’”“3
) )
0 20D R465 and c447 and T L | TPE R215 1%
' tie U58 Pin 4 to Pin 12. ' R0, 121 JCHEM CURRENT LMT EXCEEDED Ll\;IlV3 2) 1K
AN i 1% 1%
ENSURE RESET_DRIVERS/ & ' R29 105K 1 ggﬁﬁ“ggugogpmmm
KEYSWITCH_PWR_MONITOR_DIGITAL 186 1000F AT 2A CURRENT LIMIT.
has GROUND SURROUNDING IT! ' I}
89 2815|§/E/i\\i/EeQEAR HIGH CURRENT ' >>CHEMPUMP_CURRENT _FB 2
Title
' CAH 26 MARCH 2019 ' T600/T500 SCRUB MODULE
' ' ISize Document Number Rev
[ N A M N N I N N N N ] Custpm Q26033'002 A
Date: Friday, March 29, 2019 [Sheet 6 of 13
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5

tie U1l Pin 4 to Pin 9.
This is to help with layout.
Change R50 from 100k to 1k.

ENSURE RESET_DRIVERS/ &
KEYSWITCH_PWR_MONITOR_DIGITAL
has GROUND SURROUNDING IT!

DO NOT LEAVE NEAR HIGH CURRENT
Or noisy lines.

CAH 26 MARCH 2019

2,3,45,6,7,89,11  KEYSWITCH_PWR_MONITOR_DIGITAL >

2 SCRUB_1_SPEED)

Replace R64 position with C442 and'

- ab G G G G @& @&
' R68 WAS here

_,_(;T-l

R58
100K

SCRUB_MOTOR_1_LOW
: >>SCRUB_MOTOR_1_LOW 5

Use spot for C441 —> DISABLE_SCRUB1 8
0.1uF ' 5VprecisionRefSC1 = =
CAH 26 MARCH 2019 Ro0 «v Mosfet Driver And Half Bridge
L N N N N N J - ‘ 100K T4AHCT1G86 A
R64 REMOVED | 9 +5V 9
DISABLE_SCRUB\ c152 V_BATT
2 SCRUB_1_ENBL ) 57 pWIOOK_10, Utic 1uF g}&s DDV_BATT 34589
C322 7] SN74HCT08D c49 | ca3
R49 100pF o 1uF 0.1uF
SETERE R B 100K U38A c158 100V | 100V
R e 8 -
o 5VprecisionRefSC1 8 DIS § 0 == 0.47uF ' a» a» f’P12 3
TP6O 7 HB ™15 R162 ' | IRFS3206
HI HO [ s 1ok o
T HS b - T ml - Ty
R186 121 4, o |13 c78
TP13 13| U11D 0.033uF P25
— 5 2
T T SN74HCTOSD 8  SCRUB_DR_DELAY DEL 2 - - «
R187 °
49.9K HIP4082IBZ,
- am P48 R97 D11 load is pulled high in
' ' Q6 1. SMAJ48A case of overcurrent or
R161 3 IRFS3206 timeout. - other side of
LB g, o VWA p | load MUST be connected to
< >> SCRUB_1_STATUS 2 e YR [ = J_ vBatt.
C136 c112
R66 T 0.033uF 2200pF
R 121
Retriggerable One Shot w/ Reset ! grao
+5V ot e Sl e Tranaics 10 Trprond Shore"ERPE0E protecere P
+12V
R38 ]
143K
1% c52
+5V 0.1uF 5V
TIMEOUT 1S 650uS A
SVorecisionRefSC ca ) C73 410.1uF Current Sense 50mV/Amp
S Oo1uF U16A r ROUTING SEE PAGE 9
"
SN74HCT08D -|— 5% COG 13 RXIOX 3 3Ton N our L8 5VpreC|5| NRefSCH, R13 ??/EJK 1u 311?;
ox 8 E .
13 4 LP2980 ’luF 0.1uF R144, 768
6 RS5 121 2l NC ~ GND WV P51
1= =1 4 2 0. .35V OFFSET PLUS
A a® LP2980AIM 50/NOPB R150 T 50mV PER AMP.
S bias circutery 1aes e 0
! R46 o R 2 o R T o RU4 Ay DPSCRUB_I_CURRENT_FB 2
100K 74HC423D RC = 10uS
© P57 +/-20% c122
R153\ 1K OPA2727 0.01uF
Put TP close to 1%
resistor R122 49.9K
4 R122  ppp 499K |
€128, 33pF
RE3 Current Reference BNT 5% cos—
121 2nd Order Low Pass

£64 |, 0.1uF

Filter w/ G=2 and 1kHz cutoff
(to be used w/ 33kHz PWM)

Ca

C131” 0.01uF

Overcurrent Comparator

Chan elog
(vi

n di

tal form):

R85 ™M
1 R108 +5V
UT1A 3 R 0 ohm +5V
2 SCRUB_1_CURRENT_SET > Shrangyeso P34 PR 99 |10.1uF R86
Gozen n it 10Ky TP27
R29
100K T R102, s o 4.99K B ute
4
3 L /SO
2
+5V
C103,0.1uF
TP33 TP36
] ; ; SCRUB MOTOR 1
>
3| LTS RIT 49K HALF BRIDGE
. SLOPE COMPENSATION (RIGHT SCRUB MOTOR)
DNI
RAMP VOLTAGE AMPLIFIER [Title
DNI PRODUCTION T600/T500 SCRUB MODULE
Bize Document Number ev
Custpm Q26033-002 r A
Date: heet 7 of 13
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Replace R68 position with C441 and
tie U13 Pin 4 to Pin 9.

This is to help with layout.
Change R54 from 100k to 1k.

ENSURE RESET_DRIVERS/ &
KEYSWITCH_PWR_MONITOR_DIGITAL
has GROUND SURROUNDING IT!

DO NOT LEAVE NEAR HIGH CURRENT
Or noisy lines.

CAH 26 MARCH 2019
P erer P er P eP eP ap a» @& =

2,3,456,7,89,11  KEYSWITCH_PWR_MONITOR_DIGITAL >

CAH 26 MARCH 2019
‘ - a»r a» a» a» & -

' R68 WAS here
Use spot for C441

5VprecisionRefSC2

State" 11 Sorperature 55, 555 nd ot
Rign: "Bolers these 1F7Ti Fhxes e’

5VprecisionRefSC2

Mosfet Driver And

Half Bridge

DISABLE_SCRUB2\ V. BATT
SCRUB_2_ENBL RE0 A\nTO0K__10, U13C gmB DDV BATT  3457,9
c81 7] SN74HCT08D J_ c47 J_ c42
100pF 0.1uF
e T 7 DISABLE SCRUBT €230 100V
probien. 5VprecisionRefSC2 - == 0.47uF
T el Q2
TP59 16 IRFS3206
HO =5 aov 1oon o
T HS
R185 121 Lo 14
TP16 13,] U13D o s 4 ] fpzxt
SCRUB_DR_DELAY )>—— 2
T 7] SN74HCT08D SCRUB MOTOR 2 LOW __ \so cug MOTOR 2 LOW 5
i ©|_Hip4os218Z,
$2.00 — D1Q
Q5 SMAJ48A Toad is pulled high in
- =R ||“} IRES3206 case of overcurrent or
VYWE§ — timeout. - other side of
>> SCRUB_2_STATUS - a» J_ load MUST be connected to
vBatt.
R72 T 0.033uF 2200pF
R 121
Retriggerable One Shot w/ Reset gr4r
+5V TR e b IS Thanmiaiy 5 Trprovi Shore SIPELIE Mroteeir” P
A
R91
143K
1% +5V 62 ce1
A 1uF== 0.1uF +5V
TIMEOUT IS 650uS J
coa cr4 Current Sense 50mV/Amp
©
0.01uF U168~ 0.1uF Ij ROUTING SEE PAGE 9
- )
SN74HCT08D 5% COG 7 RX/CX ©Q 3 ON IN 5 5VprecisignRefSC: R137W\/ 1ul C120
Siex S IS | 0.1uF
als 4 | 1uF R143,
R79 121 10 Wy TP52
9l B —| 12 2 0.5% .35V OFFSET PLUS
A o LP2980AIM3-5.0/NOPB R148 R T S0mV PER AMP.
1 =] Bias cirautury tires e o IEERDYWETENING
R92 CIR © $.22 50MA om S TR By Conavirons. SCRUB_2_CURRENT_FB 2
100K 74HC423D RC = 10uS
% TP56 4 +/-20% c121
R152\ s o OPA2727 0.01uF
Put TP close to
resistor
N R124_ app— 499K
€130 33pF
R76 Current Rgference DNI 5% CoG
121 2nd Order Low Pass
Filter w/ G=2 and 1kHz cutoff +5V Changelo
(to be used w/ 33kHz PWM) A (visible in digital form):
Ca
cra  — Overcurrent Comparator
0AuF R88 1M .
+5V
A
2 SCRUB_2 CURRENT_SET P35 Tois chrouit s obout 1004, 0.1uF
LG _c_“% 0K, TP28
T 499K U
U204
3, LMwa31/S0
2
P37
i ikt { SCRUB MOTOR 2
SLOPE COMPENSATION HALF BRIDGE
DNI
(LEFT SCRUB MOTOR)
RAMP VOLTAGE AMPLIFIER
DN1 PRODUCTION
[Title

T600/T500 SCRUB MODULE

PBize Document Number
Custpm

Q26033-002

Date: Friday, March 29, 2019 Bheet 8 of
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5

Replace R53 position with C445 and
tie Ul2 Pin 4 to Pin 12.

This is to help with layout.
Change R51 from 100k to 1k.

ENSURE RESET_DRIVERS/ &
KEYSWITCH_PWR_MONITOR_DIGITAL
has GROUND SURROUNDING IT!

DO NOT LEAVE NEAR HIGH CURRENT

1

M M C445 +5V
Or noisy lines. '
' 0.1uF ls
VprecisionRefVAC1 s B
CAH 26 MARCH 2019 R77 <« Mosfet Driver And Half Bridge
D G G G G &G &G &GP &G &> &G &G & 100K A
-aZ ar e =
R53 REMOVEI 1
6 DISABLE_FAN\ c153 V_BATT
2 VAGFAN_1ENBL 3 R59 100K 5, U12B 1uF g:&B Q VAC FAN HIGH SV BATT 34578
7] SN74HCT08D l_ C46 J_ c41
R75 1uF 0.1uF
100K U37A c157 100v | 100V
- = 0.47uF P10
bis B 9 Qi
HB ™15 b 31y P | IRFS3206
HI HO (7 VW (] GOV 1208 snon
T HS ‘ - ml-l- -y
R73 121 4 13 c76
L LO
TP19 — 10,/ ut2c s 5 '- 0.033;' i]Pzz
DEL 2 - (a»
7] SN74HCTO8D A .
| R182 = : : DPVAC_FAN_1_LOW 5
49.9K HIP4082IBZ|
P44 R93 D9 load is pulled high in
Q4 18 SMAJ48A case of overcurrent or
IRFS3206 timeout. - other side of
et e b peagine. naspeadtine) - load MUST be connected to
>> VAC_FAN_1_STATUS 2 el J_ vBatt.
+2v C139 c110
R134 of 0.033uF P45 2200pF
u37B
2,3,4,56789,11 KEYSWITCH_PWR_MONITOR_DIGITAL R 121
- - % Retriggerable One Shot w/ Reset 8 ms 3 .
> 1
ROV Rt o E A S LSRR SRR S 2 H”g _12
HS
R246 3 14
143K o = LU LO [—
0 +! 0
1% Sloee & +5V
TIMEOUT IS 650uS +12V A
| €220 A €|7HIP4OSZIBZ Current Sense 50mV/Am
5VprecisionRefVAC1 C138 © p P
0.01uF U78A 0.1uF I
5% COG | 15 o 58 cs7 R13 560K 1u c118
74| RXICX 8 1uF== 0 1uF 'GIW\’T% 0.1uF
[ .
13 R142)0r 768
11 R99 121 2y 5 1% TP50 5853 g;gSE;PPLUS
SN74HCJ08D 1B — |4 m .
2 VAC_FAN_1_SPEED) A o@ LUy R146 R145 o
3]—— Z 3 IN 5 5VprecisionRefVAC1 Conaithon up Yo 0155V, o allow R115 1K Changelog
R100 CIR & ON out = 3 mS D om  werbed et AWV DPVAC_FAN_1_CURRENT_FB 2 (visible in digital form):
100K 74HC423D 4 | LP2980 1uF 0.1u RC = 10uS
© NC ~ onp P55 +/-20% c123
2 0.5% R151\z,—IK OPA2727 0.01uF
LP2980AIM3-5.0/NOPB Put TP close to V1%
resistor R123 A 499K 1%
Current-sense resistor routing
must be handled thusly: C129, 33pF
R98 Current Reference DNI ''5% COG
121 2nd Order Low Pass
Filter w/ G=2 and 1kHz cutoff
R33 (to be used w/ 33kHz PWM) +5V
10K Ca [f Overcurrent Comparator
Route to center of pad. C133;;__ 0.01uF
Do not change layers. 1 R94 A M
R131 CURRENT LIMIT IS SET AT 1 R109 NV +5V
28-5% + 0.5% PER AVP PUM- R120\\p, 115K | R141AN 11.5f 0ohm N
) 2 VAC_FAN_1_CURRENT_SET )} g C143 1L P41 By s o 1071 0.1uF RO5
Spare Section OQ1UFL o 10K
v R31 i 5 o TP30
"
100K R106, p p 4.99K 1
AW 02 4
3 L /SO
R381 2
143K
1% +5V +5V
A
TIMEOUT 1S 650uS ] €105/ 0.1uF
1AS TO GND €380 P32 TP38
c379 ©
0.01uF u78B 0.1uF ) T T
%
gN/nICOG ; 5§/6x§ sl L 1/430 R103  pzp,—49.9K
foy SLOPE COMPENSATION
10
B DNI
9 a2
[a)]
o R382 tH{oR & RAMP VOLTAGE AMPLIFIER VAC FAN 1
100K
100K T s w| 74HC423D DNI PRODUCTION HALF BRIDGE
100K
[Title
T600/T500 SCRUB MODULE
Bize Document Number ev
1 A
Custpm Q26033-002
Date: Friday, March 29, 2019 Eheet 9 of 13
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+5V

+5V

P CHANNEL SOIC8

P Vgs = 1.8V T0 8V N
240 l 13.5A, ~20V, 8.5m0hm
0.1uF 17
||
200K 4
° 9 [FDS4465/TO
R204, 49.9K Q12 13
12 PWR MODEM 3 1% MMBTAO6/SOT
1.25A PEAK
100K 0 MIL TRACE R315
301K A% SPMODEM_PWR_TAP
R314
C296] |0.1uF 2.0K
1%
3av U63
+3.
onps |8
§§ 22 vee &
42728
42 58
R379 43
10K T | 43 LSLED SPMODEM_IN_RANGE 12
vT2 | MT! NEW MODEMS CAN
MT2 INTERFACE DIRECTLY TO
3.3V PROCESSORS.
12 RESET_MODEMY) {244 EsET eno2 4 RTS AND CTS PINS
oTRTTL b2 ARE BEING USED.
26 39 A4
——=— GND1  DCDTTL P5g—
5 CTSTTL P37 S>>Cell_CTS_Output 12
DSRTTL Pgg—
RITTL P3g—
TXDTTL O3z <3.3V_CellDatalnput 12
RXDTTL P33 >>3.3V_Cell_DataOutPut 12
RTSTTL K3.3V_Cell_RTS_Input 12
MULTITECH MTSMC-H5
Q23000-003
Multi-Tech
Connections
CURENT CONSUMPTION AT 5V:
SLEEP 80mA
AVG 135mA
MAX 280mA
PEAK 1.25A

LAYOUT FEATUR

O HW1
O Hw2
O Hwa
O Hwa

O ANTENNA CABLE

ES AND MOUNTING HARDWARE:

Q Hwr
O HW6
QO Hws

SCREW, M3 X 6MM TORX Q17005-007

SCREW, M3 X 6MM TORX Q17005-007

SCREW, M3 X 12MM TORX Q17005-008

TIE WRAP SCREW MOUNTED  Q17016-001

1070195

SHUNT SPECS 50mV AT 250A.

CELL MODEM MOUNTING HOLES/ STANDOFFS Q17008-006
CELL MODEM MOUNTING HOLES/ STANDOFFS Q17008-006
CELL MODEM MOUNTING HOLES/ STANDOFFS Q17008-006

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 = OV >>  SQUEEGEE_DN_VACUUM_SWITCH 2
0.1uF
30 HZ 2ND ORDER FILTER §-|V7
A+3.3V CRITICALLY DAVPED
C280(| 0.022uF
uss 3 1
n +3.3V
4| N+ R OPA2340
QUT |6 100K R213 | R305 44.2K_ 5 U53B 121
BZTszcg)Sg 51 N - R z R3P4 NSSHUNT CURRENT 12
c288 INA213 W c282 p c436
_— GND| o 0.22uF 16V 0.01uF
0.1uF 2| 1| mazs
CON2WMT FoSemn -
JST 218 | e
VERTICAL CONMION MODE RANGE 03V TOVGG+0.3V.
D38 S Ao ARk o C E L L M O D E M
e BATTERY CURRENT SHUNT AMPLIFIER
+3.3V
SENSORS CONNECTOR.
|, OPA2340
R310 10K 3 U53A 121
235  +3.0V_REF h 1,00V
% 1% 287 1 00 R4p3 > SHUNT_REFERENCE 12
0.022uF R311 c437
4.99K 0.01uF
1% [Title
T600/T500 SCRUB MODULE
Bize Document Number ev
Custpm Q26033-002 A
Friday, March 29, 2019 Eheet 10 of 13
5 | 4

+3.3V

D27
BAV199LT1G
RC=100uS
=
49.9K \\/R268_3 g 10K\ AR >> EC_WATER_CB_READ 2
R299 027&
- 100K <> 0.01u <-|—7
+3.3
R169
20.5K
R167 1K 1 2 R188, 10K
RGN OT7 REAN >> SCRUB_HD_MAX_DF_SWITCH 2

+3.3

R287

1
S1MB éo,m:

C155

10K ORBITAL_DF1_SWITCH 2

+3.3!
J6
R282
MISC
INPUTS 4
TG1 6
8
TG2 9
10
MINI FIT JR.
VERTICAL

TIN

R290

sime 0.1uF
+3.3
R284
20.5K
R271 1K 1 2
RY2V6 S |

L
S1M8 ;|'70.1u|=

RIBEANIK %% CHEMICAL TANK_SWITCH 2

C261

> SCRUB_HEAD_MIDDLE_SWITCH

SCRUB HEAD TOP LIMIT SWITCH
JUST CUTS OFF THE MOTOR.

19K %y ORBITAL DF2_SWITCH 2

"TRANSPORT SWITCH"
""'SCRUB_HEAD_RETRACT_SWITCH"

10K >>  PARKING_BRAKE_SWITCH 2

2

Date:
I

1




+5V
A

f__|_0224

0.1uF
©

WAND PUMP DRIVER

R176
10K
SCHOTTKY 8A100V
e \ +5v STPS8H100
usa ) 4 TO-263_D
2 WAND_PUMP_SPEED ) 5V C151}0.1uf b3 5v
| - + 1 +.
R258 J_ c164 oD © usg}@ 5 WAND_PUMP_HlsH({J—K A { WAND_PUMP_LOAD 5
©|  1G08_HCT -
100K 100pF - 1 Spare Section
R245 R385
143K 2 143K
1% v 1% +5V
+ R251 121
A ¢——DWAND_PUMP_STATUS 1G08_HCT E} Q11 D40 TIMEOUT IS 650uS ]
2345678911 KEYSWITCH_PWR_MONITOR_DIGITAL S)—— 102 SR o tuE *5Y ! | BUKeez . A sVassA 81 © 382
$1.19  logic level
0.01uF U268 0.01uF U26A 0.1uF
5%C0G |7 [0 =6 R452 ATETES: e saossTaLPer 5%Coe| 15 [0 =7
DNI
I 5 10K Mlex 8 13
10 Q +5V 2 a
oD G ab» a» G 5 % |12 R252 1 % _|a
' Ca46 a® R453\ 1M €223 10K a®
Ml = +5V R388 3l =
CLR © R458 CLR ©
0.1uF ' R133 10K D50 MIL WIDTH 100K R386
' +3.3V C355 100K 74HCA23D +5V R138 100K | 74HC423D
L ' 7V 187 R387
0.1uF R166 c222;10.JuF OFFSET R156 100K
- b a» en e 10K 2m 16A
1%
- a» 1 5 Usb TP42 T 5 1 TP54 EEG oW CURRENT
F464,M1K R WANDPUMP CURRENT LMT EXCEEDED/ 4 30 “ieRm R462\ o A 1K 2512 LIMIT
OPEN DRATN LMV3: O _ |3 - 459 121 1% SIZE
- e e 5 VL Rast ANA22K
NG onp c433 1%
3] 7ALVC1G07 0.01u C434, | 150pF
175% COG
fTitle
5> WAND_PUMP_CURRENT FB ) T600/T500 SCRUB MODULE
ize Document Number Rev
Custpm Q26033-002 »
Date: Friday, March 29, 2019 Bheet 11 of 13
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MAIN

GPIOS HAVE SCHUITT TRIGGER
GPIO DEFAULT: PULL
TRISTATED, INPUT.

neuTS

N OFF, PULLUP OFF,

ACCEFTABLE PRACTICE FOR UMUSED 67108 15 IC.

CRUB TELEMETRY

ACCELEROMETER

A1 Ghio pins re conigure +3.3V +3.3V +3.3V
EALZ0 DEFAULTS T0 UART 5V TOLERANT INPUTS EXCEPT PBO, PBL A A
R e ur2
2 UORX_TEL 3 28 | pAOIUORX PBOIUTRX (20 « 3:3V_Cell_DataOutPut R313 L 0 _[ G4 ] c99
TEL_FLASH_CLK 2 uoTx TEL K55 PATUOTX PBI/UITX 75— 3.3V CellDatalnput 10 4.99K 0.1uF 10v 16V
TELFLASHGS/ 59| PA2/SSIOCLK PB2/12COSCL [ 1% Au
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 - 3
TEC FLASH WP/ 32| PAS/SSIOTX CANOTX/PBS5/AINT1 >> CANO_TX_TEL 12 9
+3.3V 35| PA6 2971 10.1uF 5 © 3 INT2|37 ;;ACCEL INT_2 12
22 | pA7 %;vai BYPASS 2 5 INT1 ACCEL_INT_1 12
+3.3V 5 1 TEL_SSICLK 4 = 3
R368 1% j&g L\CAP; ?EIL 4| PCOTCK PDO/AIN15/SSI1CLK [— TEL SSITFSS TECSSITTX 5 SCLISCLK ;79 RES_1 DNI FOR
10K 3| PC1/TMS PD1/AIN14/SSIFSS 5 TELSSITRX I SDAMOSIy saa71q . NC2 [i3
cars 12 JTAG_TDI_TEL 85| PC2/TDI PD2/AIN13/SSI1RX [ TELC SSITTX T 1 TEL SSURX 7 RES_2 (5 PRODUCT ION
U7 OAUF 12 JTAG_TDO_TEL 56 PC3/TDO PD3/AIN12/SSITX |57 76| SAOMISO o NC4 [— ACCELEROMETER
1 6 16V 10 3.3V_Cell RTS Input  (———7— PC4/UIRX/URTS PD4/AIN7 |5 12 ACCEL_RSTK: TECSSAESS 10| RST S 2 <
S| vee 10 Cell_CTS_Output ) 5371 PC5/U1TX/UICTS PD5/AING 55 SPTNTERFACE AUTO = SA1ICSB G O
2 55| PCB/USRX PD6/AINS 55 TECT.
SCLK 8 PC7/U3TX PD7/AIN4 g% %m BE FLOATING o
SO A/D 1S 12 BITS (MAX COUNT 4095) = R371 162
4y cs 12 FRAM_CS/ § 7| PEOAIN3 CANORX/PFO/U1RTS :? R377 162 ”(E:N TED TELLED TEL
o 12 FRAM_WP/ PE1/AIN2 PF1/UICTS |45 LED1 G6 e iy |
WP BATTERY_VOLTAGE_SENSE PE2/AIN1 PF2 DPTEL_CAN_SILENT 12 - hermal issues with clocking/pwm at hot
o s 43 g/p |
3) e 7 10 MODEM_PWR_TAP 95| PE/AINO CANOTX/PFS 55— LED2_Y2 GREEN LED ! TEL_FLASH_CLK
RST GND oerereTia sweLine v 4010 SHUNT_REFERENCE Se—| PE4/AIN9/I2C2SCL PRAZT— S | TELFLASHTX !
ST TR R 10 SHUNT_CURRENT ~2—{ PE5/AINS/I2C2SDA PF5 ACCEL_INT_2 12 YELLOW LED t HEARTBEAT ]
AT45DB081D/SOIC_NARRDWANDWIDE 8 36 < CAN | TEL_SSMCLK
S pEonat Fre P ——paccenT 2 | T '
B ]
]
2 6 C307 | C299 | C362 | C361 |
MOE p!
vy o ResermobEN - % 1 oet PHIANT? 2 | 100 00uF | 100pF | 1000F
R377 10 PWR_MODEM i 2 PG2 PH2/AIN18 |5 CCHB 13 ' P P P !
10K ¢————>> nRESET_TEL 13 0 R320 7| PG3 PH3/AIN19 g 1RQ 13 ' ]
13 CC_UART1_TX §§ R319 75| PG4/U2RX PH4/SSI2CLK g CC_SPI_CLK 13 H |
R348 13 CC_UART1_RX i 57| PG5/U2TX PH5/SSI2FSS = cCc_sPCs 13 cC SPI CLK 1
DNI —5g| PG6 PH6/SSI2RX [ {cclspimiso 13 ! CESPT oSt i
K —— PG7 PH7/SSI2TX >>CC_SPI_MOSI 13 | TEC SaT30IR 0
BOARD REVISION BIT O ' -
\?VHIE;\(I ﬁzgﬁfﬁg ?éTTERY BOARD-REVTSTOR BT 1| PJO PKO/SSI3CLK o2 §TEL§S|3CLK 12 1 TEL SSBTX |
G BOARD REVISTON BIT 2~ 11 | PJ! PK1/SSI3FSS 47 TEL_SSI3FSS 12 1 |
RUNNING - PJ2 PK2/SSISRX ¢ TEL SSIBRX 12 C364 | €365 | C305 | C304 !
ONLY USES BATTERY BOARD REVISION BIT DECODER: PK3/SSI3TX < TEL_SSIBTX 12 ! 100 ]
WHEN MAIN BATTERY IS BIT 2 1 0 ! P 100pF | 100pF | 100pF [}
DISCONNECTED. REV 0 0 MULE BOARD +3.3V | p P! P
REV 1 o 0 1 P1.5 & P2.5 BOARDS 504 \waKE - ' [}
REV 2 0 1 0 PROD BOARD 55 A l
N REV 3 o 11 VBAT R S
12 JTAG_RESET_IN_TEL »)>— His p2— LMS&%?B 3.ov
RST 63 +3.0V REF TEL 5 1 +5V
RS +3.3V ABLS-16.000MHZ-B2-T RESET VREF  NC
1.5K x2 TN 0SCo 65 8 Ak main C204 FB3 2 ~~~300 Ohm:
: +3.3V  +3.3V 0sco VREFA+ VREFAT RANGE 2.4V 1 VDDA, VIN
1T OSCT 66 | goc c328 10V ENBL
0317 c344 = 0.01uF 1uF © C203
R353 54 071 10V
AT | SIS PUE, 3y 1667 100F 8] x95¢1 e L8 T I? n fov
Re 6R1395I2 OVER TEP RANGE: 53 ) 38 VREF\)?SASGSDV‘ODSV AGND AGND =
GNDX core voLTAce VDDC1 GI
1K D3 ura CORE VOLT Vboos | 861 C303 AGND AGND
MMED914 R359 6 | onD1 10V
V_BACKUP_BAT 8, ear ; 10K g; onDs VDDA go 1uF .
2 VOUT 73 45 GND3 VDD2 [~53
z VoD | 571 GND4 VDD3 |7 ‘f
R3 z5 | on it 6 ur O < T R 64 | SNDS VoD 56 -
4.75K S AT pow 4 E— A~FBS) 8 7 357 342 341 C351 | 352 €302 306 315 354
L>— PFI RESET 300 Ohms 94 | SND7 VDDe 80 0.01uF == 0.01uF == 0.01uF == 0.01uF
qo— c353 3 C356 GND8 3 0.4uF | 0.1uF | 1uF (022uF [2200pF [6800pF
5> R352 ——0.1uF GND —=25v N~/ _10 FLASH 256KB vDbD8
s % 16V 0.01uF GNDA SRAM 32KB 7
= 383K TPS3619 TM4C1231H6PZI VDDA
£ = +3.3V
) e rw\«\_?
VDoARMGE 29V 036 43 BUA FBD
BATTERY_BACKUP R caza | cata 300 Ohms
FB4 10V =—0.1uF
c211 75 51 1uF 16V
0.1uF = 300 Ohms
16V AGND oD 7 50 JTAG
TQFP100 AGND +3.3V +3.3V +3.3V
RTC IC_POWER CONSUMPTION 330nA
OVER TEMP RANGE. RTC 3 +3.3V R347 R345 R338
VoD k14 [ Fswsz 100K 100K 100K
10
12 TEL SSISCLK% scL
- 9 1 RTC_0SCT 00| O 1 2 7.4
12 TEL_SSI3TX SDI 0sc1 .- JTAG_TMS_TEL 12
R é::<—s D) 858 o s FRAM & o H e A e 1
+3.3V 1
12 TEL_SSI3FSS)) 6y ce cLkouT 3 5“7"7250"64 AuF ; io ;j JTAG_TDI_TEL 12
CLKOE TEL_SSI3TX i : JTAG_RESET_IN_TEL 12
R0 Rdso 50 S0 F2>) TEL_SSI3RX 12 CAN COM M U N ICATIONS LMO
NC_1 W reL_ssidCuy Vv
NG T L8 RTC_INT R373 S scLK JTAG R341 0.01uF
R367 = 100K % 20021121-00010C4LF 100K
100K TEST 0227 0.1uF
15 7 2 HOLD . | co27
GND 12 FRAM_WP/ | WP Ul o
I EVR 12 FRAM_CS/ [ - —--------------------1
O
a3V 8lvec & 12 cANO_TX_TEL —— xS canH p R191 CAN+ 2 !
CHIP BONDING PAD IS NC R375 Rzi?( 12 CANO_RX_TEL §§—4 RXD CANL 6 J R190 ;;CAN- :
<
10K C376 8 5 [} ALL COMPONENTS THIS PAGE:
0.1uF % 12 TEL_CAN_SILENT > S”—ENT% VREF § Second CAN to be used to communicate ] ONLY POPULATED ON
(O] with the Telemetry Micro. Resistors here
iﬂi\/ D1050D l €0 be used to renove it for debug. : CELLMODEM VARIANT

| SN65H
GND

Telemetry Processor
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MAIN SCRUB WIFI

+3.3V
WIFI 1S DNI FOR PRODUCTION
CONTINUOUS CURRENT 272mA TYP.
CALIBRATION CURRENT 450mA TYP FOR 24ms. Rade
° CC_nRESET
+3.3V
A +3.3V
_ €292 A
0.1uF C293| |0.0uF [
c249 16V
0.1uF C267 5/ OPEN DRAIN
——C268 | =—=c258 ——c255 16V 0.1uF 2 [ VCcC 4
470F 470F 470F 16V 12 nRESET_TELD) " A Y
16V 16V 16V 1 FL1
ANC anp 2.4GHz Filter
74LVC1GO7 3| U56 DEA202450BT-1294C1-H
& 3 3 3 e S J10
48 50 Ohm 10pF LOW ESR
< < %) 8 S = - i . out -3 RF_FILTER_OUT clg)| RF OUT 1 @
< I & Zl i a - o
( Q z z o o
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
iy 50 Ohm
RF_BG [~ R312
L5 100K vy
+3. R
A~ _DCDC ANA SW_ 38 § o ana sw Us4 External serial flash
czseJ_ 2.2uH stores the user profiles
10uF VDD_ANA 48 14 SFL CS 8 and firmware patch
oV 575 VDD_ANAT FLASH_SPI_nCS vee updates.
0805 0.1uF 13 SFL_DIN —
FLASH_SPI_MISO pouT RESET
16V _SPL
12 SFL DOUT |, FLASH ALSO VERIFIED 133V
FLASH_SPI_MOSI DIN WP Co01 TO WORK WITH ADESTO
FL_CLK AT25DF081A 8Mb.
36 FLASH_SPI_CLK 11 SFLC CLK oD [ ?g\;‘F
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
3 .
16V 16V UART1 nRTs |22 C181)0.1uF S TeooT 1L TRp1 ) J8
c2-
UART1_TX 55—T—>>CC7UART17TX 12 e |01?11F76J..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& Ei 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 50 o Ro07 5 R10UT
VDD PA 2 TEST_59/RS232_RX | R20UT
5 DCDC_PA_OUT 15
GND
258 251 33 1 vbD_PA_IN TEST_60/WL_UART_TX |- 82— MAX3232
220F 220F | coms TEST e2mWP_UART TX |82 U47,38 DNI FOR PRODUCTION
1uF
63
NC_63 |— < Q11003-053 CAP CER 1.0UF 16V 10% XSR 0402 “TDK
64 Samsung” "C1005X5R1C105K050BC *PB1*
CC31 OO NC_64 = CLO5A105KOSNNNC *PB1™"
SAMPLE SCH SHOWS 100K PULLDOWN PIN 3. Q11003-054 CAP CER 0.1UF 50V 10% XSR 0402 "TDK
LB~~~z 43 oo o sw RES_03 |->—x Samsung” “C1005X5R1H104KO50BB *PB1*
I VDD DIG GG “ FORCE AP UMK105BJ104KV-F "PB1™"
91 Voo _piGt FORCE_AP AP _R277 100K {> Q11003-055 CAP CER 0.033UF 16V 10% X5R 0402 Murata GRM155R61C333KAOD *PB1"
C246 - - Q11003-056 CAP CER 0.47UF 16V 10% X5R 0402 TDK C1005X5R1C474K050BC "PB1*®
10uF c257 56 8o pice Q11003-057 CAP CER 0.1UF 25V 10% X5R 0402 (JB-> -25C to 85C +/- 10%) TDK C1005JB1E105K050BC *PB1®
16V 0.1uF . +3.3V Q11003-058 CAP CER 0.033UF 50V 10% X7R 0402 TDK CGA2B3X7R1H333K050BB *PB1*
C0805 | 16V €250 R200 100K A
;;?61\;”: nHiB |2 S>CC HB 12
45 HOST_SPI_nCS 8 >>CC_SPI_CS 12
»—=>14 DCDC_ANA2_SW_P 5
+3.3V 46 HOST_SPI_CLK S>CC_SPI_CLK 12
»—=4 DCDC_ANA2_SW_N 5
VDD FL 47 HOST_SPI_MOSI D>CC_SPI_MOSI 12
VDD_ANA2 7
J_cz47 HOST_SPI_MISO Kcc_sPimiso 12
123/': HOSTINTR |H2— S>CC_IRQ 12
C0805 VDD_RAM 49
VDD_RAM R306 s s A10K R280 100K
VDD_PLL — V_|>
51112,: _L—Z“ VDD_PLL
16V C196 19 SAMPLE SCH SHOWS 100K PULLDOWN PIN 19.
+3.3V OAUF . 27 RES_19 f—x
Ty < Nc_27
R264 100K 24
WLAN_XTALP.
22 \c 26 wean_xTaLp |2
€238, | 10pF | 22 WLAN_XTALN
Q_“_; RTC XTAL N 52 WLAN_XTALN
RTC_XTAL_N
i ne_53 |8
[ e o - 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 g NC_ot H—x
2] [2] [ z z z z [C)
€C3100 8 d & e ] | = 3 ABMBG-40.000MHZ-B4Y-T
40 MHz

SOPO0 |SOP1 |SOP2

i1

R21Q R214 R219 = =
100> 100E>10K WI F I
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