Battery Watering

Changelog:
REV A--Initial concept. Q25067-001

REV B--Add relay driver, change J3 to 14 pins. Q25067-002 mule board.

REV C--Fix U2-2. Q25067-003 P1.5 board
--Eliminate chempump references.
-—-Eliminate pot input.
--Eliminate CAN connector, route CAN to main connector.
--Change J3 from 14 to 12 pins.
--Break out flow switch to J5.
--Break out pump to J4.

REV D--Change connection of Vbat pin to Vdd. Change will occur on Q25067-004,
--Change R26,R29,R33,R34 to 0.1% tolerance.
--Change C54 to 470uF, was 820uF.

REV E--Hardware revision bits 02.
-—Populate R47 with 0.062 Ohm 1206.
--New Firmware rev _002 to accomodate new current gain on pump.
—-—Pump current limit now 5A.

not

Board

done yet.

LAYOUT FEATURES:
CENTER MOUNTING HOLE

MH1  MH2

T

FIDUCIAL/A

FIDUCIAL/A

FIDUCIAL/A

(REFERENCE ONLY) PCA : 1220931

REFERENCE ONLY BOM ITEMS:

QOFIRMWARE Q30096-001
Q PCB1  Q25067-003

O SCHEMATIC1 (26019-002

[Title

BATTERY WATERING MODULE

Size

Document Number

Q26019-002

Rev

Date:

Friday, October 14, 2016 [Sheet 1 of
| 1




FOR +3.3V
c2
u1 0.1uF
A JST PH SERIES SMT CONNECTOR
16 2UM PITCH STRAIGHT UP HEADER
c5 |, 0.1uF 1 vee I CAN INTERFACE
—— g;r T10UT 24 R8 121 DEBUG TX OUT 1 [ | ELECTRSTATIC DISOMIGE PROTECTION. e
c7 TTOMuE 7 7 5 4 SunRErecing Tresiatr, serpers ,
I:' |— C2+ T20UT C Contact Discharge IEC 61000-4-2 Bus terminals vs GND 6 kv )
5 3 Human Body Model JEDEC Standard 22,Test Method A114-C.01 3usl teilr"n;n;zlivvs GND +8 kv
Cl ||01UF 2 63' 5 ;gza?;;nalégeedlfc’{;\‘asrlg/?dst’l)sesv.izrielgrgrédilzoéE?/EC Standard 22,Test Method C101 All pins *1.5 kV
C10 | 0.4uF ! 6 DEBUG PORT
PV 13 R9 121 DEBUG RX_I CON3 NOT POPULATED
DEBUG_TX_ 11 R1IN g RIL 121 +5V +5V
T3 TLN R2IN \/\/\,% A -
X—= T2IN —_I_
0.047uF
DEBUG RX 12 C72 ,0.1uF R67 R68
& R10UT SIS, ST TG YT cre R73 | 62 g %
X—— R20UT SRISTATED, T o OFF: PULLUP OFF. U13 3
ACCEPTABLE PRACTICE FOR UNUSED GPIOS IS NC. 10K
15 Aefanrt wbth the. exoaptian ar> SP10S Y
GND MAX3232) P DEFAULTS TO UARTO : 1 8 7
< ke Hno S R e 3
5V TOLERANT INPUTS EXCEPT PBO, PB1 RXD CANL CAN_N 3
us 8 a 5 R66 0 ohm
DEBUG_RX 26 70 = SILENTS VREF 2 1
DEBUG_TX 27 EQ%JO‘)&X ';g‘i’;dﬁ; 71 © A7 Al
gg PA2/SSIOCLK PB2/12C0OSCL % 2| SN65HVD1050D ,ZE
So0-| PA3/SSIOFSS PB3/12COSDA 5> CANOp M
37| PA4/SSIORX CANORX/PB4/AIN10/MOPWM2 |57 CANGL 5531 5soTa5c
S| PAS/SSIOTX CANOTX/PB5/AIN11/MOPWM3 DN1
== PAG
351 0a7
85 1
2 JTAG_TCK PCO/TCK PDO/AIN15/SSILCLK [~
2 JTAG_TMS PC1/TMS PD1/AIN14/SSIIFSS [5
2 JTAG_TDI PC2/TDI PD2/AIN13/SSIIRX [
2 JTAG_TDO {K—— 5= PC3/TDO PD3J/AIN12/SSILTX 5=
3 WATER_TANK_LOW_SWITCH g PC4/U1RX/U1RTS/MOPWM6 PD4/AIN7 (g
3 BATTERY_WATER_FLOW_SWITCH 53 PC5ULTX/ULCTS/MOPWM7 PDS5/AING [—gg
55| PC6/U3RX PDB/AIN5 55
PC7/U3TX PD7/AIN4
A/D 1S 12 BITS (MAX COUNT 4095) = 40
7| PEOAIN3 CANORX/PFO/UIRTS/MLPWM4 [—7=
3 H20PUMP_CURRENT_FB R = PE1/AIN2 PF1/U1CTS/MIPWM5 5>
3 BATTERY_VOLTAGE_SENSE > PE2/AINL PF2IM1PWM6 75
55| PE/AINO CANOTX/PF3/M1PWM?7 [—35
56| PE4/AINO/I2C2SCL/MIPWM2 PF4 5=  CONFIGURE_BIT_1 3
55| PES/AINS/I2C2SDA/MIPWM3 PF5 55 RTS T6T MEARTBEAT TEDTED > ~OFFBOARD_LED_ON 3
90 PE6/AIN21 PF6 &g RIZ T67 CAN LED TEL
PE7/AIN20 PF7 —
62 6 LED1_G1
3 H20PUMP_STATUS & PGO PHO/AIN16/MOPWMO |5 YELLOW LED LED2 Y1 N LED
+3.3V 3 CONFIGURE_BIT_0 PG1 PH1/AIN17/MOPWM1 N
33 60 8 LED N GREEN LED
3 LSD_FAULT_0_1/ =g PG2/M1PWMO PH2/AIN18/MOPWM2 5 CAN N
3 SPARE_INPUT_SHARED =71| PG3IM1PWML PH3/AINI9/MOPWM3 =g HEARTBEAT
75| PG4/U2RX/MOPWM4 PH4/SSI2CLK/MOPWM4 [—e—————————>> LSD_ENBL 3
R27 57| PG5/U2TX/MOPWMS PH5/SSI2FSS/MOPWMS5 [—=———p>H20PUMP_SPEED 3
DNI 55| PG6/MOPWM6 PHG/SSI2RX/MOPWMS [g———22 LSD_0_DRV 3
1K PG7/MOPWM7 PH7/SSI2TXIMOPWM? ————————)>> LSD_1 DRV 3
BOARD REVISION BIT 0 68 49
BOARD REVISION BIT I 69 | PJO PKO/SSI3CLK 75
BOARD REVISION BIT 2 11 | PJ1 PK1/SSIBFSS 77
PJ2 PK2/SSI3RX 5
BOARD REVISION BIT DECODER: PK3/SSI3TX
BIT 2 1 0
REV 0 o 0 o0 MULE BOARD
REV 1 0 0 1 P1.5 BOARD 50, WAKE +3.3V
REV 2 0 1 [0} PROD BOARD 55 +5V
+3.3V TP4 REV 3 0 1 1 VBAT U9 32
A 51 1 5 3.0
T . HIB P>— caa IN  ouT 0.1UF
A A~~~FB1 63 TPS73101 § R29
c12 o 300 Ohme Q RESET 0.1uF | R30 30N © g kA 15K
o 26 X1_|[] | ABLS-16.000MHZ-82-T 65 § VREFAY RANGE 24V 0 VDDA 10K Z 1.2 0.1%
0sCo VREFA+ T o
0.1u 0 0.01uF I 66
> 1 ca1 c29 osc1 $.37
RESET DPRESET\ 2,3 54 +771% MAX ~
g 18pF 18pF —&5] X0sc1 9 R26
o XOSCO VREFA- VREFA. RANGE 0V 10 0.3V, 10K
| DSIBI6R DPITAG RESETIN 23 53 38 VDDC 0.1%
GNDX core voLtage VDDCL —gg ) 29 c15
6 =1.2V+-10% vVDDC2 <7 10V
GND1
21 .
55 GND2 vDD1 go 0.1uF 1uF +3.3V
75| GND3 VDD2 (55
=>{ GND4 VDD3 57 [f
51| GND5 VDD4 [£5
JTAG g1 | GND6 VDDS 757 _E27 c13 J_c42 J_ czsl cusl C48J_
52| GND7 VDD6 [5g 50
GND8 VDD7 753 +3.3V 0auF [0auF [01uF | 1uF  0.022uF 2200pF 6800pF
+3.3V 433V +3.3V 10 FLASH 256KB vbD8
GNDA SRAM  32KB . VDDA RANGE 267V 0 363V
N TMA4C123BH6PZI VDDA RS
RS2 10uF ca3
Took SR80 R41 16V 0.1uF | 1uF
100K < 100K CAPC201BX145NE| A
+3.3V
75 51
T E 2,
3 . RaS EBJTAGJMS 2 76 50
JTAG_TCK 2
4 __
Jgsz 3 32 g :53 GTAGTDO 2 ToFP100 M I CROPROCESSOR
1uF 9 10 R56 EJTAGJD' 2
JTAG_RESET_IN 23
N itle
JTAG R44 BATTERY WATERING MODULE
20021121-00010CALF < 100K o
100 ize Document Number Rees
Pin 7 - JTAG_RTCK 26 Custpm
NO CONNECT Q26019-002
1 25 Date: Friday, October 14, 2016 Bheet

2 I




4 3
+5V SUPPLY INPUT RANGE 12V-36V NOMINAL 60V MAX
? u11 +5V
TP
3 KEYSWITCH_PWR 5Mun s J”% . T ?
* 1.0 AP CAPABILITY
4
J_ e J_ e J_ CINg —=g sHon sw |2 ' SRS
¢ ¢ fyot 68uH _I_c51 _]_ce J_ c17 _]_c4o c36
100V 100V 2 3
ooV ; GND__FB © R55 10uF 10uF ces
LMR16006XDDCR D1 16V 16V wr [o1r |oir [oir
«| SCHOTTKY 2A 100V 56K
B2100-13-F
+5V. 0.765V
R54
10K
c24 1%
BATTERY VOLTAGE WONITOR
3.0V OUT = FULL SCALE OCCURS AT 63V IN. D
AD CONVERSION FACTOR 15.48mV/COUNT.
200K
0.1%, R34
R33 >> BATTERY_VOLTAGE_SENSE 3
— c38 ca7 10K c39
01uF  0.033uF 0.1%
100V 0.1uF Q1
12 5
3 ~OFFBOARD_LED ON 2
R1 121 13 <
S
3
N
N
2
s
+3.3V Supply -
+5V v12 S0T223 +3.3V
1 —— LM2937IMP-3. 3 0.1 w cPABILITY T SPEXTERNAL_LED 3 B
INPUT ~ OUTPUT
c55 o o _I_CGl J_css J_cs7 J_c21 ca7  |cua  |co J_cs
c53 z =z 10uF 10uF uF
wF | o1uF © © 16V 16V 01F [01uF [0awF |oiuwF [o.1uF
4 < TPL
CON12
3 CANN 2
3 CANP o T
3 EXTERNAL_LED
KEYSWITCH_PWR | ¢
3 KEYSWITCH_PWR ) = 3 LSD_OUT 1
+ ce5 ADD REVERSE BATTERY VOLTAGE PROTECTION? 3 LSD_ouT_ 0
C54 SAME LEAD C54 == 0.1uF CAN.GND 6
+5V SPACING AS OLD PART. o| 470UF 100V CONFIG_1_IN 5
63V CONFIG_0_IN 7
P5 — PH20PUMP_STATUS 3 TANK SWITCH .
14 oV P MAIN_GND 1|
3 H20PUMP_SPEED 1 3 T . 3 = E
R16 cis J_ RI7 Aap 100K 2| U2A 6 N
100K 100p Wi 5] u2B 13
7 +5V Right Angle
R4 co 7 TIN
143K 3A 100V D3 J4
1% o 0.1uF A scsioa MOLEX
SN74HCT08D usa "~ SCHOTTKY H20PUMP_HIGH 1 Mini Fit Jr
100 MIL WIDTH
RXICX § SN74HCT08D 2
cx >
13 R13 +5V 10K
SPARES 2}, Q VNoT R18 121 — BATTERY WATER PUMP D7 > WATER_TANK_LOW_SWITCH 3
7B —|a & MOLEX  Mini Fit Jr SimMB cn
+5V R19 A a Q — Right Angle 0.1uF
+5V ar & TIN
R20 © FDD24ANO6LAO_FO085 el
143K cs 74HCA23D )| +3.3
1% 9
u3B
9 +5V
RX/CX § 23 RESET\ D>—) 00 MiL wioTH
X > ols 10,
SN74HCT08D 10K
B |12 R12 R47 0.0383 OHMS EFFECTIVE >> CONFIGURE BIT O 3
A g 3 10K 0,062 ohms 0-437 VOLTS PER AWP
N =4
CLR O T éX/Z 0.1uF
74HC423D 120 CURRENT LMT EXCEEDED/
+3.3
POPULATE ONE OR BOTH RESISTORS.
IF MORE CURRENT IS NEEDED, USE VALUES:
.15 OHMS AT .5W GIVES 1.33A R63
.125 OHMS AT 1W GIVES 1.6A
.1 OHMS AT 1W GIVES 2A 20.5K
S>H20PUMP_CURRENT FB 3 -067 OHNS AT 1 GIVES 3A 62 10K 5
RESCHIEONY & >>  CONFIGURE_BIT_1 3
- SV c67
0.1uF
Current limited 5V source ]
50mA max +5V
R45
14 ohm
+5V, ———————XLSD.ouT o0 3
—ggLsofourfl 3 ST X
€100y 0.1uF Q3 Right Angl
+VBAT MMBT2907A/SOT ight Angle
g u14 D8 ESID A TIN
2 S 7 A C SENSOR POWER RATED
3 LSD_0_DRV £ INL ouT1 |5 N 5V-24V 8mA. FLOW_SWITCH
3 LSD_1 DRV IN2 out2 FLOW_SENSOR_P! - a 2 FLOW SENSOR
4 1 D9 ESID R49 TuF 1
3 LSD_ENBL N FAULT/ ” o K JEﬁU E o
c104 1uF A
R75! R76 R77' i ] == 0.1uF 5
1K 1K 1K +3.3) +3.3V PULSE RATE 30-1200Hz
RC=100uS
+5v R60 D2 =
2.0K BAV199LTIG L Powe r Supp I 1€es
1%
N 3 = 10l
N BATTERY_WATER_FLOW_SWITCH 3
& & > i _FLOW_
SPARE_INPUT_SHARED 3 o - LOW S IDE DRI VERS
100K
¥ 0.1uF 7
= >> LSD_FAULT 0.1/ 3 [rile
| -0 BATTERY WATERING MODULE
ize Document Number ev
¢ Q26019-002 E
[Date: Friday, October 14, 2016 TSheet 3 of 3
5 I 4 I 3 I 2 | 1




