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DC ECH2O MODULE
 1254501

Changelog:

Rev A:

-- Initial Release.

-- Design is a melding of T300 EC water boards and DC driver circuit.

-- PCB Q25079-001

-- Mule board.

REFERENCE PART NUMBERS:

ASSEMBLY 1254501

Rev B:

-- HARDWARE REV BITS SET TO 5.

-- ADD RTC BACK IN.

-- PCB Q25079-002.

-- ELIMINATE SECOND WCM PUMP

-- CONNECTOR PINOUTS CHANGED TO BE 100% COMPATIBLE WITH CHIMNEY SWIFT.

-- CHANGE CONNECTORS BACK TO AMP.  MOLEX COMPATIBLE BUT NO MOUNTING TAB.

-- ADD LEGACY MODE BACK IN FOR T5: ENABLE AND MODE INPUTS AND EXTERNAL LED DRIVERS ON CAN LINES.

-- CONNECT PH1 TO PWM INPUT.

-- REVISED COMPONENT VALUES ON CELL DRIVER.

-- DUAL CURRENT AMPLIFIERS TO CAPTURE CURRENT WHEN RECIRCULATING.

-- P1 BOARD.

--NO VALVES TO DRIVE.

--BOARD OUTLINE SAME AS OLD CHIMNEY SWIFT BOARD.

ASSUMPTIONS:

--CONNECTORS COMPATIBLE WITH OLD BOARD.

--UP TO 5A AVERAGE CURRENT CAPABILITY,  PROGRAMMABLE.

--DROP-IN REPLACEMENT FOR CHIMNEY SWIFT BOARD. FID5

FIDUCIAL/A

Q25079-SCH_revD
SCHEMATIC1

SCHEMATICDNI

FID3

FIDUCIAL/A

Q30091-002
FW1

FIRMWAREDNI

Q25079-PCB_revC
PCB1

PCB
FID4

FIDUCIAL/A

FID1

FIDUCIAL/A
FID2

FIDUCIAL/A

Rev D:

-- PCB rev C

-- Made schematic pages fit template C

-- Renamed “RTC_INTERUPT” to “RTC_INTERRUPT”

-- Delete R78, R80

-- Replace R74 with Q10015-573

-- Replace Y1 with Q12000-009

-- Replace CR1 with B1 (Q11021-006)

Rev C:

-- Production Release.

-- Change FET drive C113,C97,C128,C79 values.

-- Change snubber R123,R61,C132,C65 values.

-- Change R2 value, was 121 Ohm.

-- PCB Q25079-002

PIFID101 
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COPCB1 
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FLASH

TIMER INPUT PIN.

JTAG

DNI

All GPIO pins are configured as GPIOs by

default with the exception of:

PA1:0 DEFAULTS TO UART0

PA5:2 DEFAULTS TO SSI0

PB3:2 DEFAULTS TO I2C0

PC3:0 DEFAULTS TO JTAG

PULL DOWN TO ENABLE

CAN INTERFACE

FLASH 256KB

SRAM 32KB

GPIOS HAVE SCHMITT TRIGGER INPUTS

GPIO DEFAULT: PULLDOWN OFF, PULLUP OFF,

TRISTATED, INPUT.

ACCEPTABLE PRACTICE FOR UNUSED GPIOS IS NC.

DEBUG PORT

SERIAL DEBUG PORT

440uA max in

VREFA+ RANGE 2.4V to VDDA.

VREFA- RANGE 0V to 0.3V.

BOARD REVISION BIT 0

BOARD REVISION BIT 1

BOARD REVISION BIT 2

BOARD REVISION BIT DECODER:

BIT        3   2    1    0

REV 0-4    X    X    X    X     OLD CHIMNEY SWIFT

REV 5      0    1    0    1     DC CHIMNEY SWIFT

REV 6      0    1    1    0     TBD BOARD

REV 7      0    1    1    1

DNI

5V TOLERANT INPUTS EXCEPT PB0, PB1

A/D IS 12 BITS (MAX COUNT 4095)

CORE VOLTAGE
#NAME?

VDDA RANGE 2.97V to 3.63V.

ONLY CHARGES BATTERY

WHEN MACHINE IS

RUNNING.

ONLY USES BATTERY

WHEN MAIN BATTERY IS

DICONNECTED.

CONTROL IC POWER CONSUMPTION 500nA

 OVER TEMP RANGE.

RTC IC POWER CONSUMPTION 330nA

OVER TEMP RANGE.

RTC

CHIP BONDING PAD IS NC

POWER FAIL

OUTPUT TRIPS

AT 3.01V

MODE PIN PULLED TO V_BATT 

TO SELECT LEGACY MODE (T5).

"OPERATIONAL REFERENCE" SAYS OPPOSITE. ASSUMED WRONG.

T5 MACHINE SCHEMATIC HAS MODE PULLED UP.

RC=0.37mS

HSIN BLOCKDIODE 70V 215mA

LEAKAGE 80nA MAX @ 70V

80nA X 100K = 0.008V

uP valid low input is up to 1.3V

uP valid high input is 2.4V and over

B
L
O
C
K
I
N
G
 
D
I
O
D
E

1.2V

BOARD REVISION BIT 3

DNI

USE ONLY 5V LEVEL CABLE

HEARTBEAT_LED_TEL
CAN_LED_TEL

DEBUG_RX
DEBUG_TX

DEBUG_TX_OUT
DEBUG_RX_IN

VDDC

CAN0n
CAN0p

TEL_FLASH_CS/

TEL_FLASH_WP/

TEL_FLASH_RX

TEL_FLASH_CLK

TEL_FLASH_TX

BATTERY_BACKUP

HIGH_LED
MED_LED

LOW_LED

P
U

S
H

B
U

TT
O

N

S
YS

TE
M

_S
TA

TU
S

C77

18pF

R35 1K

C68

0.01uF

R136 10K

R157

20.5K

R84

100K

C160

0.047uF
DNI

R141
10K

X1

ABLS-16.000MHZ-B2-T

C147
0.1uF

R132

4.99K

C88

0.01uF

R54 10K

Q2

Q13

M
M

B
TA

06
/S

O
T

R91 27.4

TP24

DNI

R65

1K

R114
10K

R118

1k

C78

0.1uF

R39 1K

R146
56.2

C54
100pF

R145
56.2

D5

S1MB

D17

S1MB

R57

1K
DNI

R120

1k

R62

1K
DNI

R82

100K

C74

10uF

C82

18pF

D16

S1MB

R142

10K

R63

10K

R71

1K

Q3

C91

0.01uF

D18

S1MB

R151
100K

R87

619K

R69
243

R152

10K

Q12

M
M

B
TA

06
/S

O
T

R137
1K

R106 162

R94 121

R156

10K

R83

100K

C118
0.1uF

C105

0.1uF

R75

4.75K

R138

1K

R66
10K

IN1

G
N

D
2

EN3 FB 4

OUT 5
U14

TPS73101

C142 0.1uF

D15

S1MB

C107

0.1uF

C144
0.01uF

R38 10K

R95 121

OE1

A2

G
N

D
3

Y 4

V
C

C
5 U19

74AHC1G125/SOT

R77

10K

R105 162

R68 1K

R60
10K

D6
MMBD914

C69
1uF

D12

S1MB

R150

20.5K

1
2
3
4
5
6

TIN?
Right Angle

FLAT FLEX CKT

J10
LOW-MED-HIGH Selection

C96

0.1uF

TP15

DNI

R160

62
DNI

R128
10K

C126

0.01uF

C43
100pF

1 2
3 4
5 6
7 8
9 10

20021121-00010C4LF

J1

JTAG

R125
100K

Q5

C156

0.1uF

R110
10K

LE
D

2_
Y1

C157

0.1uF

GND3

PFO 5VDD2

RESET 7

VOUT 1

MR6

PFI4

VBAT8
U16

TPS3619

R34 10K

C103

0.1uF

R149

10K

C159

0.1uF

R121

20.5K

R144
100K

R155

20.5K

C51

0.022uF

R100 27.4

R86

383K

LE
D

1_
G

1

R143

62
DNI

R36
100

C33
100pF

R117

1k

R56
100

C70

1uF

R124
100K

C89

2200pF

R92 27.4

R67 10K

1
2
3

4

5

J2

CON3

C
O

M
3

A
2

2

A
1

1

D11 GSOT05C

DNI

R139

0 ohm
DNI

R127
10K

R119

1k

1
2

3
D13

B
AV

19
9L

T1
G

R40
100VCC 6

GND 7

SCLK2

SI1

SO 8

RST3

WP5

CS4

U21

AT45DB081D/SOIC_NARROWANDWIDE

DNI

TXD1

G
N

D
2

V
C

C
3

RXD4

VREF 5

CANL 6CANH 7

SILENT8

U25

SN65HVD1050D

C112

6800pF

GND 7

OSC1 1

OSC0 2

VDD 14

NC_13

TEST4 INT 5

CE6

SD08 SDI9 SCL10

NC_211

CLKOE12 CLKOUT 13

U27

PCF2123

R88

100K

C73
100pF

C92

0.1uF

Q14

MMBT2907A/SOT

C109 0.1uF

C158

0.1uF

R64
10K

R55 1K

VCC6

GND7

SCLK 2

SI 1

SO8

RST 3

WP 5

CS 4

U20

AT45DB081E/SU

C106

1uF

R126

4.99K

FB2

300 Ohms

C76

0.1uF

R90 27.4

PA0/U0RX26

PA1U0TX27

PA2/SSI0CLK28

PA3/SSI0FSS29

PA4/SSI0RX30

PA5/SSI0TX31

PA634

PA735

PC3/TDO82 PC2/TDI83 PC1/TMS84 PC0/TCK85

PC7/U3TX22 PC6/U3RX23 PC5/U1TX/U1CTS/M0PWM724 PC4/U1RX/U1RTS/M0PWM625

PE0AIN315

PE1/AIN214

PE2/AIN113

PE3/AIN012

PE4/AIN9/I2C2SCL/M1PWM295

PE5/AIN8/I2C2SDA/M1PWM396

PE6/AIN2189

PE7/AIN2090

PG062

PG161

PG2/M1PWM060

PG3/M1PWM159

PG4/U2RX/M0PWM474

PG5/U2TX/M0PWM575

PG6/M0PWM687

PG7/M0PWM788

PJ068

PJ169

PJ211

PB0/U1RX 70

PB1/U1TX 71

PB2/I2C0SCL 72

PB3/I2C0SDA 73

CAN0RX/PB4/AIN10/M0PWM2 92

CAN0TX/PB5/AIN11/M0PWM3 91

PD0/AIN15/SSI1CLK 1

PD1/AIN14/SSI1FSS 2

PD2/AIN13/SSI1RX 3

PD3/AIN12/SSI1TX 4

PD4/AIN7 97

PD5/AIN6 98

PD6/AIN5 99

PD7/AIN4 100

CAN0RX/PF0/U1RTS/M1PWM4 40

PF1/U1CTS/M1PWM5 41

PF2/M1PWM6 42

CAN0TX/PF3/M1PWM7 43

PF4 39

PF5 37

PF6 36

PF7 58

PH0/AIN16/M0PWM0/WT2CCP0 16

PH1/AIN17/M0PWM1 17

PH2/AIN18/M0PWM2 18

PH3/AIN19/M0PWM3 19

PH4/SSI2CLK/M0PWM4 79

PH5/SSI2FSS/M0PWM5 78

PH6/SSI2RX/M0PWM6 77

PH7/SSI2TX/M0PWM7 76

PK0/SSI3CLK 49

PK1/SSI3FSS 48

PK2/SSI3RX 47

PK3/SSI3TX 46

RESET63

OSC065

OSC166

XOSC154

XOSC052

GNDX53

GND16

GND221

GND333

GND445

GND557

GND664

GND781

GND894

GNDA10

VBAT 55

HIB 51

WAKE50

VREFA+ 8

VREFA- 9

VDDC1 38

VDD1 5

VDD2 20

VDD4 44VDD3 32

VDD5 56

VDD6 67

VDD7 80

VDD8 93

VDDA 7

VDDC2 86

U15

TM4C123BH6PZI

R99 10K

C71

1uF

R59

15K

R122

49.9K

C67
0.1uF

R154

10K

C116
0.1uF

1

2
3

Q15

MMBT2907A/SOT

Q4

FB1
300 Ohms

R109
10K

R93 27.4

FB3
300 Ohms

C75

1uF

R153

20.5K

D19

S1MB

+5V

+3.3V

+3.3V +3.3V +3.3V

+5V

+3.3V

+5V

+5V

+3.3V

+3.3V

+3.3V

+3.3V

+3.3V

+5V

+3.3V

+3.3V

+3.3V

+3.3V

+3.3V

+5V

+5V

+5V
+3.3V

+5V

+5V

+5V

+5V

+5V

+3.3V

PRESSURE_SW

WATER_PUMP_PWM
CELL_ENABLE
CELL_CURRENT_DIRECTION

CELL_CURRENT_MONITOR

WATER_PUMP_STATUS
PRESSURE_SW

PPUMP_ENBL

CELL_PWM_MONITOR

JTAG_RESET_IN

JTAG_TMS
JTAG_TCK

JTAG_TDI
JTAG_TDO

JTAG_TDO

JTAG_TCK
JTAG_TMS
JTAG_TDI

CAN_H
CAN_L

PRESSURE_SWITCH

WATER_PUMP_CURRENT_FB

I2C0_SCL
I2C0_SDA

SCALED_CELL_CURRENT_MONITOR

~RESET_DRIVERS

CONFIG_DETECT_IN CONFIG_DETECT

ENABLE

V_BATT_SENSE

RTC_SSI3FSS

RTC_SSI3CLK
RTC_SSI3TX
RTC_SSI3RX

JTAG_RESET_IN

PPUMP_CURRENT_FB

CELL_A_VOLTAGE_SENSE
CELL_B_VOLTAGE_SENSE

RTC_SSI3CLK

RTC_SSI3TX

RTC_SSI3FSS
RTC_SSI3RX

RTC_INTERRUPT

RTC_INTERRUPT

DRIVER_TEMP

FLUSH_SWITCH FLUSH_SW

HIGH_LED_MICRO

BUTTON_SENSE

MED_LED_MICRO

LOW_LED_MICRO

SYSTEM_STATUS_MICRO

BUTTON_SENSE

HIGH_LED_MICRO
MED_LED_MICRO
LOW_LED_MICRO
SYSTEM_STATUS_MICRO

MODE_SWITCH_INPUT MODE_SW_IN

MODE_SW_IN

CONFIG_DETECT

FLUSH_SW

ENABLE_SIGNAL_IN ENABLE

EXT_LED_GRN
EXT_LED_RED

EXT_LED_GRN EXT_LED_RED

3.0V_REF

620

R74

+3.3V

Y1

ABS07-32.768KHZ-T

3V
B1

PIB101 

PIB102 COB1 

PIC3301 

PIC3302 COC33 

PIC4301 

PIC4302 COC43 

PIC5101 

PIC5102 
COC51 

PIC5401 

PIC5402 COC54 

PIC6701 

PIC6702 COC67 

PIC6801 

PIC6802 
COC68 

PIC6901 

PIC6902 COC69 

PIC7001 

PIC7002 
COC70 

PIC7101 

PIC7102 COC71 

PIC7301 

PIC7302 COC73 

PIC7401 

PIC7402 COC74 

PIC7501 

PIC7502 COC75 

PIC7601 

PIC7602 COC76 

PIC7701 

PIC7702 COC77 

PIC7801 

PIC7802 COC78 

PIC8201 

PIC8202 COC82 PIC8801 

PIC8802 COC88 

PIC8901 

PIC8902 
COC89 

PIC9101 

PIC9102 
COC91 

PIC9201 

PIC9202 

COC92 

PIC9601 

PIC9602 
COC96 

PIC10301 

PIC10302 
COC103 

PIC10501 

PIC10502 COC105 

PIC10601 

PIC10602 COC106 

PIC10701 

PIC10702 
COC107 

PIC10901 PIC10902 
COC109 

PIC11201 

PIC11202 
COC112 

PIC11601 

PIC11602 COC116 

PIC11801 

PIC11802 

COC118 

PIC12601 

PIC12602 
COC126 

PIC14201 PIC14202 
COC142 

PIC14401 

PIC14402 COC144 

PIC14701 

PIC14702 
COC147 

PIC15601 

PIC15602 COC156 

PIC15701 

PIC15702 COC157 

PIC15801 

PIC15802 COC158 

PIC15901 

PIC15902 COC159 

PIC16001 

PIC16002 

COC160 

PID50A PID50C 

COD5 

PID60A PID60C 

COD6 

PID1101 PID1102 

PID1103 COD11 

PID120A 

PID120C 

COD12 

PID1301 

PID1302 

PID1303 

COD13 

PID150A PID150C 

COD15 

PID160A PID160C 

COD16 

PID170A PID170C 

COD17 

PID180A PID180C 

COD18 

PID190A 

PID190C 

COD19 

PIFB101 

PIFB102 
COFB1 

PIFB201 

PIFB202 
COFB2 

PIFB301 PIFB302 
COFB3 

PIJ101 PIJ102 

PIJ103 PIJ104 

PIJ105 PIJ106 

PIJ107 PIJ108 

PIJ109 PIJ1010 

COJ1 

PIJ201 

PIJ202 

PIJ203 

PIJ204 

PIJ205 

COJ2 

PIJ1001 

PIJ1002 

PIJ1003 

PIJ1004 

PIJ1005 

PIJ1006 

COJ10 

PILED10G10A 

PILED10G10C COLED10G1 

PILED20Y10A 

PILED20Y10C 
COLED20Y1 

PIQ201 

PIQ202 

PIQ203 COQ2 

PIQ301 

PIQ302 

PIQ303 COQ3 

PIQ401 

PIQ402 

PIQ403 COQ4 

PIQ501 

PIQ502 

PIQ503 
COQ5 

PIQ1201 

PIQ1202 

PIQ1203 COQ12 

PIQ1301 

PIQ1302 

PIQ1303 COQ13 

PIQ1401 

PIQ1402 

PIQ1403 

COQ14 

PIQ1501 

PIQ1502 

PIQ1503 

COQ15 

PIR3401 

PIR3402 
COR34 

PIR3501 PIR3502 
COR35 

PIR3601 

PIR3602 
COR36 

PIR3801 

PIR3802 
COR38 

PIR3901 PIR3902 
COR39 

PIR4001 

PIR4002 COR40 

PIR5401 

PIR5402 
COR54 

PIR5501 PIR5502 
COR55 

PIR5601 

PIR5602 COR56 

PIR5701 

PIR5702 

COR57 

PIR5901 

PIR5902 

COR59 

PIR6001 

PIR6002 COR60 

PIR6201 

PIR6202 

COR62 

PIR6301 PIR6302 

COR63 

PIR6401 

PIR6402 
COR64 

PIR6501 

PIR6502 

COR65 

PIR6601 

PIR6602 COR66 

PIR6701 

PIR6702 
COR67 

PIR6801 PIR6802 
COR68 

PIR6901 

PIR6902 
COR69 

PIR7101 

PIR7102 

COR71 

PIR7401 PIR7402 

COR74 

PIR7501 

PIR7502 
COR75 

PIR7701 

PIR7702 COR77 

PIR8201 

PIR8202 
COR82 

PIR8301 

PIR8302 
COR83 

PIR8401 

PIR8402 
COR84 

PIR8601 

PIR8602 
COR86 

PIR8701 

PIR8702 
COR87 

PIR8801 

PIR8802 
COR88 

PIR9001 PIR9002 
COR90 

PIR9101 PIR9102 
COR91 

PIR9201 PIR9202 
COR92 

PIR9301 PIR9302 
COR93 

PIR9401 PIR9402 
COR94 
PIR9501 PIR9502 

COR95 

PIR9901 PIR9902 
COR99 

PIR10001 PIR10002 
COR100 

PIR10501 PIR10502 
COR105 

PIR10601 PIR10602 

COR106 

PIR10901 

PIR10902 
COR109 

PIR11001 

PIR11002 
COR110 

PIR11401 

PIR11402 
COR114 

PIR11701 PIR11702 

COR117 

PIR11801 PIR11802 

COR118 

PIR11901 PIR11902 

COR119 

PIR12001 PIR12002 

COR120 

PIR12101 

PIR12102 COR121 

PIR12201 PIR12202 

COR122 

PIR12401 

PIR12402 
COR124 

PIR12501 

PIR12502 
COR125 

PIR12601 PIR12602 

COR126 

PIR12701 

PIR12702 
COR127 

PIR12801 

PIR12802 
COR128 

PIR13201 PIR13202 

COR132 

PIR13601 PIR13602 

COR136 

PIR13701 

PIR13702 COR137 

PIR13801 

PIR13802 COR138 

PIR13901 PIR13902 

COR139 

PIR14101 

PIR14102 COR141 

PIR14201 

PIR14202 COR142 

PIR14301 

PIR14302 
COR143 

PIR14401 

PIR14402 
COR144 

PIR14501 

PIR14502 COR145 

PIR14601 

PIR14602 COR146 

PIR14901 PIR14902 

COR149 PIR15001 

PIR15002 COR150 

PIR15101 

PIR15102 
COR151 

PIR15201 PIR15202 

COR152 PIR15301 

PIR15302 COR153 

PIR15401 PIR15402 

COR154 PIR15501 

PIR15502 COR155 

PIR15601 PIR15602 

COR156 PIR15701 

PIR15702 COR157 

PIR16001 

PIR16002 
COR160 

PITP1501 

COTP15 

PITP2401 

COTP24 

PIU1401 

PIU1402 

PIU1403 PIU1404 

PIU1405 

COU14 

PIU1501 

PIU1502 

PIU1503 

PIU1504 

PIU1505 

PIU1506 

PIU1507 

PIU1508 

PIU1509 

PIU15010 

PIU15011 

PIU15012 

PIU15013 

PIU15014 

PIU15015 

PIU15016 

PIU15017 

PIU15018 

PIU15019 

PIU15020 

PIU15021 

PIU15022 

PIU15023 

PIU15024 

PIU15025 

PIU15026 

PIU15027 

PIU15028 

PIU15029 

PIU15030 

PIU15031 

PIU15032 

PIU15033 

PIU15034 

PIU15035 

PIU15036 

PIU15037 

PIU15038 

PIU15039 

PIU15040 

PIU15041 

PIU15042 

PIU15043 

PIU15044 

PIU15045 

PIU15046 

PIU15047 

PIU15048 

PIU15049 

PIU15050 

PIU15051 

PIU15052 

PIU15053 

PIU15054 

PIU15055 

PIU15056 

PIU15057 

PIU15058 

PIU15059 

PIU15060 

PIU15061 

PIU15062 

PIU15063 

PIU15064 

PIU15065 

PIU15066 

PIU15067 

PIU15068 

PIU15069 

PIU15070 

PIU15071 

PIU15072 

PIU15073 

PIU15074 

PIU15075 

PIU15076 

PIU15077 

PIU15078 

PIU15079 

PIU15080 

PIU15081 

PIU15082 

PIU15083 

PIU15084 

PIU15085 

PIU15086 

PIU15087 

PIU15088 

PIU15089 

PIU15090 

PIU15091 

PIU15092 

PIU15093 

PIU15094 

PIU15095 

PIU15096 

PIU15097 

PIU15098 

PIU15099 

PIU150100 

COU15 

PIU1601 

PIU1602 

PIU1603 

PIU1604 

PIU1605 

PIU1606 

PIU1607 

PIU1608 

COU16 

PIU1901 

PIU1902 

PIU1903 

PIU1904 

PIU1905 
COU19 

PIU2001 

PIU2002 

PIU2003 

PIU2004 

PIU2005 

PIU2006 

PIU2007 

PIU2008 

COU20 

PIU2101 

PIU2102 

PIU2103 

PIU2104 

PIU2105 

PIU2106 

PIU2107 

PIU2108 

COU21 

PIU2501 

PIU2502 

PIU2503 

PIU2504 

PIU2505 

PIU2506 

PIU2507 

PIU2508 

COU25 

PIU2701 

PIU2702 

PIU2703 

PIU2704 

PIU2705 

PIU2706 

PIU2707 

PIU2708 

PIU2709 

PIU27010 

PIU27011 

PIU27012 

PIU27013 

PIU27014 

COU27 

PIX101 PIX102 

COX1 

PIY101 
PIY102 

COY1 

PIC5102 PIC6802 PIC7002 PIC8902 PIC9102 

PIC9201 

PIC9602 PIC10302 PIC10702 

PIC10901 

PIC11202 

PIC11602 

PIC11801 

PIC12602 

PID60A 

PID1302 

PIFB102 

PIJ101 

PIR5701 
PIR6201 PIR6501 PIR7101 

PIR7502 

PIR7702 

PIR8202 PIR8402 

PIR8702 

PIR8802 

PIR10902 

PIR12502 

PIU1505 

PIU15020 

PIU15032 

PIU15044 

PIU15055 

PIU15056 

PIU15067 

PIU15080 

PIU15093 

PIU1602 

PIU1905 

PIU2006 PIU2106 

PIC6902 

PIC14202 

PIJ1006 

PIQ1402 PIQ1502 

PIR6602 

PIR11402 

PIR12102 

PIR14102 PIR14202 

PIR15002 

PIR15302 

PIR15502 

PIR15702 

PIU1401 

PIU2503 

PIC14701 

PIU1601 

PIU27014 

NLBATTERY0BACKUP 

PIU15091 

PIU2501 
NLCAN0n 

PIU15092 

PIU2504 
NLCAN0p 

PILED20Y10A PIR10602 
NLCAN0LED0TEL 

PIR9501 

PIU15026 
NLDEBUG0RX 

PIJ202 PIR9502 
NLDEBUG0RX0IN 

PIR9402 

PIU15027 
NLDEBUG0TX 

PIJ201 PIR9401 
NLDEBUG0TX0OUT 

PIB101 

PIC3301 

PIC4301 

PIC5101 

PIC5401 

PIC6701 

PIC6801 

PIC6901 

PIC7001 

PIC7101 

PIC7301 

PIC7701 

PIC7801 

PIC8201 

PIC8801 

PIC8901 PIC9101 

PIC9202 

PIC9601 PIC10301 

PIC10501 PIC10601 

PIC10701 

PIC10902 

PIC11201 

PIC11601 

PIC11802 

PIC12601 

PIC14201 

PIC14401 

PIC14702 

PIC15601 

PIC15701 

PIC15801 

PIC15901 

PIC16002 

PID1103 

PID1301 

PIFB201 

PIJ103 

PIJ105 

PIJ109 

PIJ203 

PILED10G10C 
PILED20Y10C 

PIQ202 

PIQ302 

PIQ402 

PIQ502 

PIQ1202 PIQ1302 

PIR3401 

PIR3801 

PIR5401 

PIR6001 

PIR6401 

PIR6701 

PIR8301 

PIR8601 

PIR9901 

PIR11001 

PIR12401 

PIR12701 PIR12801 

PIR14401 

PIR15101 

PIU1506 

PIU15021 

PIU15033 

PIU15045 

PIU15050 

PIU15052 

PIU15053 

PIU15057 

PIU15064 

PIU15081 

PIU15094 

PIU1603 

PIU1903 

PIU2007 PIU2107 

PIU2502 

PIU2707 

PILED10G10A PIR10502 
NLHEARTBEAT0LED0TEL 

PIJ1005 PIR3602 
NLHIGH0LED 

PIJ1003 

PIR5602 

NLLOW0LED 
PIJ1004 

PIR4002 

NLMED0LED 

PIB102 

PIR7402 PIU1608 

PIC3302 PIR3402 PIR3501 

PIU1501 POHIGH0LED0MICRO 

PIC4302 PIR3802 PIR3901 

PIU1502 POMED0LED0MICRO 

PIC5402 PIR5402 
PIR5501 

PIU1503 POLOW0LED0MICRO 

PIC6702 

PID50C PIR6302 

PIR6402 

PIC7102 PIC7802 PIR5901 

PITP1501 

PIU1405 

PIU1508 

PO300V0REF 

PIC7302 PIR6702 PIR6801 

PIU1504 POSYSTEM0STATUS0MICRO 

PIC7401 PIC7501 PIC7601 

PIFB202 

PIU1402 
PIU1509 

PIU15010 

PIC7402 PIC7502 PIC7602 
PIFB101 

PIU1507 

PIC7702 PIU15066 

PIX102 

PIC8202 
PIU15065 PIX101 

PIC8802 
PIFB302 PIU15063 

PIC14402 

PIR13601 

PIR15102 

PIU15087 POMODE0SW0IN 

PIC15602 
PID150A PIR14902 

PIR15001 

PIC15702 
PID160A PIR15202 

PIR15301 

PIC15802 
PID170A PIR15402 

PIR15501 

PIC15902 
PID180A PIR15602 

PIR15701 

PIC16001 

PIR13901 

PIR14302 PIR16002 

PID60C PIR7401 

PID1101 

PID190C 

PIR14301 

PIU2506 POCAN0L 

PID1102 

PID120C 

PIR16001 
PIU2507 POCAN0H 

PID120A 

PIR14501 

PID1303 PIR12201 PIR13602 

PID150C PIR11701 

PID160C PIR11801 

PID170C PIR11901 

PID180C PIR12001 

PID190A 

PIR14601 

PIFB301 

PIR7701 

PITP2401 

PIU1607 PIU1902 

PIU2003 PIU2103 

PIJ102 

PIR8201 
PIR9002 

PIJ104 

PIR8302 

PIR9102 

PIJ106 

PIR8401 

PIR9202 

PIJ107 PIJ108 

PIR8801 

PIR9302 

PIJ1010 PIR10002 

PIJ204 

PIJ205 

PIQ201 PIR3502 

PIQ203 

PIR3601 

PIQ301 PIR3902 

PIQ303 

PIR4001 

PIQ401 PIR5502 

PIQ403 

PIR5601 

PIQ501 PIR6802 

PIQ503 

PIR6901 

PIQ1201 PIR12601 

PIR12702 

PIQ1203 

PIR13701 

PIQ1301 

PIR12802 

PIR13201 

PIQ1303 

PIR13801 

PIQ1401 

PIR13702 

PIR14101 

PIQ1403 

PIR14502 

PIQ1501 

PIR13802 

PIR14201 

PIQ1503 

PIR14602 

PIR5702 
PIU15088 

PIR5902 

PIR6002 
PIU1404 

PIR6202 

PIU15069 

PIR6301 

PIU15059 POBUTTON0SENSE 

PIR6502 
PIU15068 

PIR6601 PIU1403 

PIR7102 

PIU15011 

PIR7501 

PIR10001 

PIU1606 

POJTAG0RESET0IN 

PIR8602 

PIR8701 

PIU1604 

PIR9001 

PIU15084 

POJTAG0TMS 
PIR9101 

PIU15085 

POJTAG0TCK 
PIR9201 

PIU15082 

POJTAG0TDO 
PIR9301 

PIU15083 

POJTAG0TDI 

PIR9902 PIU1901 

PIR10501 PIU15036 

PIR10601 PIU15058 

PIR11401 

PIU15043 

PIU2508 

PIR11702 POPRESSURE0SWITCH 

PIR11802 POENABLE0SIGNAL0IN 

PIR11902 POCONFIG0DETECT0IN 

PIR12002 POFLUSH0SWITCH 

PIR12101 
PIR12202 POMODE0SWITCH0INPUT 

PIR12402 

PIU15048 

PIU2706 PORTC0SSI3FSS 

PIR12501 

PIU15076 

PIU2705 PORTC0INTERRUPT 

PIR12602 

PIU15025 POEXT0LED0GRN 

PIR13202 

PIU15024 POEXT0LED0RED 

PIR13902 PIU2505 

PIR14402 
PIU27012 

PIR14901 

PIU15061 POPRESSURE0SW 

PIR15201 

PIU15075 POENABLE 

PIR15401 

PIU15074 POCONFIG0DETECT 

PIR15601 

PIU15062 POFLUSH0SW 

PIU15012 POV0BATT0SENSE 
PIU15013 POSCALED0CELL0CURRENT0MONITOR 
PIU15014 POWATER0PUMP0CURRENT0FB 
PIU15015 POCELL0CURRENT0MONITOR 

PIU15016 

PIU15017 POCELL0PWM0MONITOR 
PIU15018 

PIU15019 POPPUMP0ENBL 

PIU15022 

PIU15023 

PIU15035 

PIU15037 

PIU15039 

PIU15040 

PIU15041 

PIU15042 

PIU15046 

PIU2709 PORTC0SSI3TX 

PIU15047 

PIU2708 PORTC0SSI3RX 

PIU15049 

PIU27010 PORTC0SSI3CLK 

PIU15051 

PIU15054 

PIU15060 POWATER0PUMP0STATUS 

PIU15070 

PIU15071 

PIU15072 POI2C00SCL 
PIU15073 POI2C00SDA 

PIU15077 POCELL0CURRENT0DIRECTION 
PIU15078 POCELL0ENABLE 
PIU15079 POWATER0PUMP0PWM 

PIU15089 POPPUMP0CURRENT0FB 
PIU15090 

PIU15095 POCELL0A0VOLTAGE0SENSE 
PIU15096 POCELL0B0VOLTAGE0SENSE 

PIU15097 PODRIVER0TEMP 
PIU15098 

PIU15099 

PIU150100 

PIU1605 

PIU1904 PO~RESET0DRIVERS 

PIU2701 

PIY101 
PIU2702 

PIY102 

PIU2703 

PIU2704 

PIU27011 

PIU27013 

PID50A 

PIJ1002 

NLPUSHBUTTON 
PIJ1001 

PIR6902 

NLSYSTEM0STATUS 

PIU15028 

PIU2002 PIU2102 

NLTEL0FLASH0CLK 

PIR10901 

PIU15029 

PIU2004 PIU2104 

NLTEL0FLASH0CS0 

PIU15030 

PIU2008 PIU2108 

NLTEL0FLASH0RX 

PIU15031 

PIU2001 PIU2101 

NLTEL0FLASH0TX 

PIR11002 

PIU15034 

PIU2005 PIU2105 

NLTEL0FLASH0WP0 

PIC10502 PIC10602 PIU15038 

PIU15086 

NLVDDC 

PO300V0REF 

POBUTTON0SENSE 

POCAN0H 
POCAN0L 

POCELL0A0VOLTAGE0SENSE 
POCELL0B0VOLTAGE0SENSE 

POCELL0CURRENT0DIRECTION 

POCELL0CURRENT0MONITOR 

POCELL0ENABLE 

POCELL0PWM0MONITOR 

POCONFIG0DETECT 

POCONFIG0DETECT0IN 

PODRIVER0TEMP 

POENABLE 

POENABLE0SIGNAL0IN 

POEXT0LED0GRN 
POEXT0LED0RED 

POFLUSH0SW 

POFLUSH0SWITCH 

POHIGH0LED0MICRO 

POI2C00SCL 
POI2C00SDA 

POJTAG0RESET0IN 

POJTAG0TCK 

POJTAG0TDI 
POJTAG0TDO 

POJTAG0TMS 

POLOW0LED0MICRO 
POMED0LED0MICRO 

POMODE0SW0IN 

POMODE0SWITCH0INPUT 

POPPUMP0CURRENT0FB 

POPPUMP0ENBL 

POPRESSURE0SW 

POPRESSURE0SWITCH 

PORTC0INTERRUPT 

PORTC0SSI3CLK 

PORTC0SSI3FSS 

PORTC0SSI3RX 
PORTC0SSI3TX 

POSCALED0CELL0CURRENT0MONITOR 

POSYSTEM0STATUS0MICRO 

POV0BATT0SENSE 

POWATER0PUMP0CURRENT0FB 

POWATER0PUMP0PWM 

POWATER0PUMP0STATUS 

PO~RESET0DRIVERS 



1

1

2

2

3

3

4

4

5

5

6

6

D D

C C

B B

A A

3 5

PROPRIETARY INFORMATION

Q25079-SCH_revD

D

5/6/2024

Title

Size:

Document Number

Date:

Rev

Sheet of

C

A. SMITH
Engineer

RTC BATT/XTAL OSC UPDATE
THE INFORMATION IN THIS DOCUMENT
IS PROPERTY OF TENNANT COMPANY.
IT IS SUBJECT TO RETURN UPON
DEMAND AND MAY NOT BE
REPRODUCED OR DISCLOSED TO
OTHERS WITHOUT WRITTEN
PERMISSION OF TENNANT COMPANY

DC ECH2O MODULE

3 - DRIVERS.SchDoc

P PUMP DRIVER

EC WATER PUMP DRIVER

250 MIL WIDTH

6A

CURRENT

LIMIT
NON-INVERTING
GAIN 53
= 1 + R2/R1

TIMEOUT IS 650uS

Spare Section

DNI

OPEN DRAIN

PUMP RATING 3V .12W.

      -->40mA

PPUMP Supply

NON-INVERTING
GAIN = 9.9
= 1 + R2/R1

20 mV
OFFSET

LMV321 INPUT OFFSET
VOLTAGE 9mV MAX.

0.765V

INDUCTOR MIN REQUIREMENT:

100uH, 0.5A

WEBENCH 4/4/2017

--INPUT RANGE 10V-42V NOMINAL 60V MAX

--200mA CAPABILITY.

--CURRENT LIMIT 1.2A TYP, 1.7A MAX.

--WEBENCH REDUCES CURRENT CAPABILITY TO

     KEEP AN ADEQUATE PHASE MARGIN FOR STABILITY.
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DC ECH2O MODULE

4 - POWER SUPPLIES.SchDoc

+3.3V Supply

RECOMMENDED CRAMP = L x .00001

disable

+12V Supply

+5V Supply

0.5 AMP LIMIT

0.14 AMP CAPABILITY

POWER DISSIPATION LIMITED.

BYPASSING

POWER SUPPLIES

CALCULATED VALUE FOR 

Rfb1 IS ACTUALLY 

8.8K

OHMS FOR EXACTLY 12V 

OUTPUT.

0.5 AMP LIMIT

0.11 AMP CAPABILITY

POWER DISSIPATION LIMITED.

BATTERY VOLTAGE MONITOR 36V

2.977V OUT = FULL SCALE OCCURS AT 52.2V IN. 

Theoretical MAX V (18 cells * 2.9V/cell = 52.2V)

DNI

OPTION IS FOR IF WE

HAVE ENABLE COMING FROM

KEYSWITCH AND VBATT

IS UNSWITCHED. THIS

SAVES BATTERY POWER.

REVISED DESIGN 12-08-2016 WEBENCH

SPECIFICATIONS:

--INPUT VOLTAGE RANGE 18-42V

--MAXIMUM OUTPUT CURRENT 1.5A

--SWITCHING FREQUENCY 299KHz

WEBENCH WANTED 1800pF, 27.4K.
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DC ECH2O MODULE

5 - E-Cell H bridge.SchDoc

SLOPE AMPLIFIER

1V OVERCURRENT THRESHOLD

2.5V CONTROL THRESHOLD

DISSIPATED IN SHUNT:

10A --> 0.5W

14A --> 1.0W

CELL VOLTAGE MONITOR

2.977V OUT = FULL SCALE OCCURS AT 52.2V IN. 

PLACE THERMAL SENSOR U30

UNDER HEAT SINK.

PRE-AMP

PROGRAMMABLE

GAIN AMP

ADDRESS 0X7C

SCALING:  10A --> 0.95V

30K GIVES 150mV OUTPUT OFFSET.

EXTRA FETS ARE TO

NEGATE THE EFFECT

OF THE BODY

DIODE.
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	NetLabels
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	NetLabels
	CAN0n


	CAN0p
	Pins
	U15-92
	U25-4

	NetLabels
	CAN0p


	CAN_LED_TEL
	Pins
	LED2_Y1-A
	R106-2

	NetLabels
	CAN_LED_TEL


	DEBUG_RX
	Pins
	R95-1
	U15-26

	NetLabels
	DEBUG_RX


	DEBUG_RX_IN
	Pins
	J2-2
	R95-2

	NetLabels
	DEBUG_RX_IN


	DEBUG_TX
	Pins
	R94-2
	U15-27

	NetLabels
	DEBUG_TX


	DEBUG_TX_OUT
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	J2-1
	R94-1

	NetLabels
	DEBUG_TX_OUT
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	HEARTBEAT_LED_TEL
	Pins
	LED1_G1-A
	R105-2

	NetLabels
	HEARTBEAT_LED_TEL


	HIGH_LED
	Pins
	J10-5
	R36-2

	NetLabels
	HIGH_LED


	LOW_LED
	Pins
	J10-3
	R56-2

	NetLabels
	LOW_LED


	MED_LED
	Pins
	J10-4
	R40-2

	NetLabels
	MED_LED


	NetB1_2
	Pins
	B1-2
	R74-2
	U16-8


	NetC33_2
	Pins
	C33-2
	R34-2
	R35-1
	U15-1

	Ports
	NetC33_2
	NetC33_2


	NetC43_2
	Pins
	C43-2
	R38-2
	R39-1
	U15-2

	Ports
	NetC43_2
	NetC43_2


	NetC54_2
	Pins
	C54-2
	R54-2
	R55-1
	U15-3

	Ports
	NetC54_2
	NetC54_2


	NetC67_2
	Pins
	C67-2
	D5-C
	R63-2
	R64-2


	NetC71_2
	Pins
	C71-2
	C78-2
	R59-1
	TP15-1
	U14-5
	U15-8

	Ports
	NetC71_2


	NetC73_2
	Pins
	C73-2
	R67-2
	R68-1
	U15-4

	Ports
	NetC73_2
	NetC73_2


	NetC74_1
	Pins
	C74-1
	C75-1
	C76-1
	FB2-2
	U14-2
	U15-9
	U15-10


	NetC74_2
	Pins
	C74-2
	C75-2
	C76-2
	FB1-1
	U15-7


	NetC77_2
	Pins
	C77-2
	U15-66
	X1-2


	NetC82_2
	Pins
	C82-2
	U15-65
	X1-1


	NetC88_2
	Pins
	C88-2
	FB3-2
	U15-63


	NetC144_2
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	C144-2
	R136-1
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	NetC144_2
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	D15-A
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	D16-A
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	R153-1
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	R154-2
	R155-1
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	D18-A
	R156-2
	R157-1
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	R139-1
	R143-2
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	D6-C
	R74-1


	NetD11_1
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	Pins
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	Ports
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	Pins
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	Ports
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	Ports
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	Ports
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	Pins
	U15-79

	Ports
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	Ports
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	Pins
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	Pins
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	Ports
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	Pins
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	Ports
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	Ports
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	Pins
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	NetLabels
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	NetLabels
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	NetLabels
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	NetC2_1
	Pins
	C2-1
	R4-1
	R6-2
	U2-3


	NetC2_2
	Pins
	C2-2
	R1-1
	R4-2
	U2-4


	NetC18_2
	Pins
	C18-2
	R24-2
	U5-2

	Ports
	NetC18_2


	NetC23_1
	Pins
	C23-1
	U10-14


	NetC23_2
	Pins
	C23-2
	R23-1
	U10-15


	NetC46_1
	Pins
	C46-1
	U10-6


	NetC46_2
	Pins
	C46-2
	R50-2
	U10-7


	NetC56_2
	Pins
	C56-2
	R159-2
	TP28-1

	Ports
	NetC56_2


	NetC84_2
	Pins
	C84-2
	R1-2
	TP4-1
	U1-3

	Ports
	NetC84_2


	NetC139_1
	Pins
	C139-1
	D20-1
	L6-1
	U26-6


	NetC139_2
	Pins
	C139-2
	U26-1


	NetC141_2
	Pins
	C141-2
	R135-1
	U26-4

	Ports
	NetC141_2


	NetC143_2
	Pins
	C143-2
	C153-2
	C154-2
	C155-2
	D14-1
	L6-2
	R133-1
	TP29-1

	Ports
	NetC143_2


	NetC148_1
	Pins
	C148-1
	R140-1
	R158-2
	U28-3


	NetC148_2
	Pins
	C148-2
	R140-2
	R159-1
	U28-4


	NetD1_A
	Pins
	D1-A
	D3-C
	Q1-D

	Ports
	NetD1_A


	NetD3_A
	Pins
	D3-A
	Q1-S
	R5-1
	R8-2
	R9-1
	TP6-1


	NetQ1_G
	Pins
	Q1-G
	R2-2
	R5-2


	NetR2_1
	Pins
	R2-1
	U4-4


	NetR3_1
	Pins
	R3-1
	R10-1
	R11-2
	U1-1


	NetR9_2
	Pins
	R9-2
	R12-1
	U2-1


	NetR13_1
	Pins
	R13-1
	U5-1


	NetR25_2
	Pins
	R25-2
	U10-9


	NetR47_2
	Pins
	R47-2
	U10-1


	NetR48_2
	Pins
	R48-2
	U10-2


	NetR49_2
	Pins
	R49-2
	U10-3


	NetR112_1
	Pins
	R112-1
	R113-1

	Ports
	NetR112_1


	NetR112_2
	Pins
	R112-2
	R131-1
	U28-1


	NetR133_2
	Pins
	R133-2
	R134-1
	U26-3


	NetTP13_1
	Pins
	TP13-1
	U4-2
	U10-5

	Ports
	NetTP13_1


	NetU4_1
	Pins
	U4-1
	U5-4
	U10-10


	NetU10_4
	Pins
	U10-4


	NetU10_12
	Pins
	U10-12


	NetU10_13
	Pins
	U10-13


	NetU22_1
	Pins
	U22-1


	NetU22_2
	Pins
	U22-2

	Ports
	NetU22_2


	PUMP CURRENT LMT EXCEEDED/
	Pins
	R3-2
	R7-1
	TP2-1
	U1-4
	U10-11
	U22-4

	NetLabels
	PUMP CURRENT LMT EXCEEDED/


	V_BATT
	Pins
	C149-1
	C150-1
	CIN3-1
	D1-C
	U26-5



	Ports
	PPUMP+
	PPUMP-
	PPUMP_CURRENT_FB
	PPUMP_ENBL
	WATER_PUMP_CURRENT_FB
	WATER_PUMP_LOAD
	WATER_PUMP_PWM
	WATER_PUMP_STATUS
	~RESET_DRIVERS
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	Components
	C1
	C1-1
	C1-2

	C3
	C3-1
	C3-2

	C4
	C4-1
	C4-2

	C5
	C5-1
	C5-2

	C6
	C6-1
	C6-2

	C7
	C7-1
	C7-2

	C8
	C8-1
	C8-2

	C9
	C9-1
	C9-2

	C10
	C10-1
	C10-2

	C11
	C11-1
	C11-2

	C12
	C12-1
	C12-2

	C14
	C14-1
	C14-2

	C15
	C15-1
	C15-2

	C19
	C19-1
	C19-2

	C29
	C29-1
	C29-2

	C30
	C30-1
	C30-2

	C34
	C34-1
	C34-2

	C35
	C35-1
	C35-2

	C36
	C36-1
	C36-2

	C38
	C38-1
	C38-2

	C42
	C42-1
	C42-2

	C47
	C47-1
	C47-2

	C48
	C48-1
	C48-2

	C49
	C49-1
	C49-2

	C50
	C50-1
	C50-2

	C52
	C52-1
	C52-2

	C53
	C53-1
	C53-2

	C57
	C57-1
	C57-2

	C58
	C58-1
	C58-2

	C59
	C59-1
	C59-2

	C62
	C62-1
	C62-2

	C63
	C63-1
	C63-2

	C66
	C66-1
	C66-2

	C72
	C72-1
	C72-2

	C93
	C93-1
	C93-2

	C100
	C100-1
	C100-2

	C101
	C101-1
	C101-2

	C102
	C102-1
	C102-2

	C104
	C104-1
	C104-2

	C108
	C108-1
	C108-2

	C110
	C110-1
	C110-2

	C111
	C111-1
	C111-2

	C120
	C120-1
	C120-2

	C121
	C121-1
	C121-2

	C124
	C124-1
	C124-2

	C125
	C125-1
	C125-2

	C133
	C133-1
	C133-2

	C134
	C134-1
	C134-2

	C135
	C135-1
	C135-2

	C140
	C140-1
	C140-2

	C145
	C145-1
	C145-2

	C146
	C146-1
	C146-2

	C151
	C151-1
	C151-2

	C152
	C152-1
	C152-2

	CBOOT1
	CBOOT1-1
	CBOOT1-2

	CBYP1
	CBYP1-1
	CBYP1-2

	CCOMP1
	CCOMP1-1
	CCOMP1-2

	CIN1
	CIN1-1
	CIN1-2

	CIN2
	CIN2-1
	CIN2-2

	CRAMP1
	CRAMP1-1
	CRAMP1-2

	CSS1
	CSS1-1
	CSS1-2

	D2
	D2-A
	D2-C

	J11
	J11-1
	J11-2
	J11-3
	J11-4
	J11-5
	J11-6

	J12
	J12-1
	J12-2
	J12-3
	J12-4
	J12-5
	J12-6
	J12-7
	J12-8
	J12-9
	J12-10
	J12-11
	J12-12
	J12-13
	J12-14

	L1
	L1-1
	L1-2

	R14
	R14-1
	R14-2

	R15
	R15-1
	R15-2

	R16
	R16-1
	R16-2

	R51
	R51-1
	R51-2

	R52
	R52-1
	R52-2

	R53
	R53-1
	R53-2

	RCOMP1
	RCOMP1-1
	RCOMP1-2

	RFB1
	RFB1-1
	RFB1-2

	RFB2
	RFB2-1
	RFB2-2

	RT1
	RT1-1
	RT1-2

	TP3
	TP3-1

	TP5
	TP5-1

	TP12
	TP12-1

	TP27
	TP27-1

	TP30
	TP30-1

	U3
	U3-1
	U3-2
	U3-3
	U3-4
	U3-5
	U3-6
	U3-7
	U3-8
	U3-9
	U3-10
	U3-11
	U3-12
	U3-13
	U3-14
	U3-15
	U3-16
	U3-17

	U7
	U7-1
	U7-2
	U7-3
	U7-4

	U13
	U13-1
	U13-2
	U13-3
	U13-4
	U13-5

	U24
	U24-1
	U24-2
	U24-3
	U24-4


	Nets
	+3.3V
	Pins
	C53-2
	C57-2
	C58-2
	C59-2
	C62-2
	C63-2
	C66-2
	C72-2
	C93-2
	C100-2
	C101-2
	C102-2
	C104-2
	C108-2
	C110-2
	C111-2
	C124-2
	C125-2
	C133-2
	C134-2
	C135-2
	C140-2
	C146-2
	C152-2
	TP30-1
	U24-3


	+5V
	Pins
	C34-2
	C35-2
	C36-2
	C38-2
	C42-2
	C48-2
	C49-2
	C120-2
	C121-2
	TP12-1
	U7-3
	U13-5


	+12V
	Pins
	C4-2
	C5-2
	C8-2
	C9-2
	C10-2
	C29-2
	C30-2
	C145-2
	C151-2
	L1-2
	RFB1-2
	TP3-1
	U3-11
	U7-1
	U24-1


	GND
	Pins
	C1-2
	C3-2
	C4-1
	C5-1
	C6-2
	C7-1
	C8-1
	C9-1
	C10-1
	C11-2
	C12-2
	C14-2
	C15-2
	C19-1
	C29-1
	C30-1
	C34-1
	C35-1
	C36-1
	C38-1
	C42-1
	C47-1
	C48-1
	C49-1
	C50-1
	C52-1
	C53-1
	C57-1
	C58-1
	C59-1
	C62-1
	C63-1
	C66-1
	C72-1
	C93-1
	C100-1
	C101-1
	C102-1
	C104-1
	C108-1
	C110-1
	C111-1
	C120-1
	C121-1
	C124-1
	C125-1
	C133-1
	C134-1
	C135-1
	C140-1
	C145-1
	C146-1
	C151-1
	C152-1
	CBYP1-1
	CIN1-2
	CIN2-2
	CRAMP1-1
	CSS1-1
	J11-1
	J12-1
	J12-5
	J12-6
	R52-1
	RFB2-1
	RT1-1
	TP27-1
	U3-9
	U3-12
	U3-17
	U7-2
	U7-4
	U13-2
	U24-2
	U24-4


	NetC7_2
	Pins
	C7-2
	J12-8

	Ports
	NetC7_2


	NetC50_2
	Pins
	C50-2
	R52-2
	R53-1
	U13-1


	NetC52_2
	Pins
	C52-2
	R51-1

	Ports
	NetC52_2


	NetCBOOT1_1
	Pins
	CBOOT1-1
	D2-C
	L1-1
	U3-14
	U3-15


	NetCBOOT1_2
	Pins
	CBOOT1-2
	U3-16


	NetCBYP1_2
	Pins
	CBYP1-2
	R16-2
	U3-1


	NetCCOMP1_1
	Pins
	CCOMP1-1
	RCOMP1-2


	NetCCOMP1_2
	Pins
	CCOMP1-2
	U3-5


	NetCIN1_1
	Pins
	CIN1-1
	CIN2-1
	R14-1
	R15-1
	U3-3


	NetCRAMP1_2
	Pins
	CRAMP1-2
	R16-1
	U3-8


	NetCSS1_2
	Pins
	CSS1-2
	U3-10


	NetD2_A
	Pins
	D2-A
	U3-13


	NetJ11_2
	Pins
	J11-2

	Ports
	NetJ11_2


	NetJ11_3
	Pins
	J11-3
	J11-6

	Ports
	NetJ11_3


	NetJ11_4
	Pins
	J11-4
	J11-5

	Ports
	NetJ11_4


	NetJ12_2
	Pins
	J12-2

	Ports
	NetJ12_2


	NetJ12_3
	Pins
	J12-3

	Ports
	NetJ12_3


	NetJ12_4
	Pins
	J12-4
	R15-2

	Ports
	NetJ12_4
	NetJ12_4


	NetJ12_7
	Pins
	J12-7

	Ports
	NetJ12_7


	NetJ12_9
	Pins
	J12-9

	Ports
	NetJ12_9


	NetJ12_10
	Pins
	J12-10

	Ports
	NetJ12_10


	NetJ12_13
	Pins
	J12-13

	Ports
	NetJ12_13


	NetJ12_14
	Pins
	J12-14

	Ports
	NetJ12_14


	NetR51_2
	Pins
	R51-2
	U13-3
	U13-4


	NetRCOMP1_1
	Pins
	RCOMP1-1
	RFB1-1
	RFB2-2
	U3-6


	NetRT1_2
	Pins
	RT1-2
	U3-7


	NetU3_2
	Pins
	U3-2


	NetU3_4
	Pins
	U3-4


	V_BATT
	Pins
	C1-1
	C3-1
	C6-1
	C11-1
	C12-1
	C14-1
	C15-1
	C19-2
	C47-2
	J12-11
	J12-12
	R14-2
	R53-2
	TP5-1



	Ports
	CAN_H
	CAN_L
	CELL_A
	CELL_B
	CONFIG_DETECT_IN
	ENABLE_SIGNAL_IN
	ENABLE_SIGNAL_IN
	FLUSH_SWITCH
	MODE_SWITCH_INPUT
	PPUMP+
	PPUMP-
	PRESSURE_SWITCH
	V_BATT_SENSE
	WATER_PUMP_LOAD
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	Components
	C20
	C20-1
	C20-2

	C21
	C21-1
	C21-2

	C22
	C22-1
	C22-2

	C24
	C24-1
	C24-2

	C25
	C25-1
	C25-2

	C26
	C26-1
	C26-2

	C27
	C27-1
	C27-2

	C28
	C28-1
	C28-2

	C32
	C32-1
	C32-2

	C37
	C37-1
	C37-2

	C40
	C40-1
	C40-2

	C41
	C41-1
	C41-2

	C44
	C44-1
	C44-2

	C55
	C55-1
	C55-2

	C60
	C60-1
	C60-2

	C61
	C61-1
	C61-2

	C64
	C64-1
	C64-2

	C65
	C65-1
	C65-2

	C79
	C79-1
	C79-2

	C80
	C80-1
	C80-2

	C81
	C81-1
	C81-2

	C83
	C83-1
	C83-2

	C85
	C85-1
	C85-2

	C86
	C86-1
	C86-2

	C87
	C87-1
	C87-2

	C90
	C90-1
	C90-2

	C94
	C94-1
	C94-2

	C95
	C95-1
	C95-2

	C97
	C97-1
	C97-2

	C98
	C98-1
	C98-2

	C99
	C99-1
	C99-2

	C113
	C113-1
	C113-2

	C114
	C114-1
	C114-2

	C115
	C115-1
	C115-2

	C117
	C117-1
	C117-2

	C122
	C122-1
	C122-2

	C123
	C123-1
	C123-2

	C127
	C127-1
	C127-2

	C128
	C128-1
	C128-2

	C129
	C129-1
	C129-2

	C130
	C130-1
	C130-2

	C131
	C131-1
	C131-2

	C132
	C132-1
	C132-2

	C137
	C137-1
	C137-2

	C138
	C138-1
	C138-2

	D4
	D4-1
	D4-2
	D4-3

	D7
	D7-A1
	D7-A2
	D7-C

	D8
	D8-A
	D8-C

	D9
	D9-A
	D9-C

	D10
	D10-A1
	D10-A2
	D10-C

	L2
	L2-1
	L2-2

	L3
	L3-1
	L3-2
	L3-3

	L4
	L4-1
	L4-2
	L4-3

	L5
	L5-1
	L5-2

	Q6
	Q6-1
	Q6-2
	Q6-3

	Q7
	Q7-D
	Q7-G
	Q7-S

	Q8
	Q8-D
	Q8-G
	Q8-S

	Q9
	Q9-1
	Q9-2
	Q9-3

	Q10
	Q10-1
	Q10-2
	Q10-3

	Q11
	Q11-1
	Q11-2
	Q11-3

	Q16
	Q16-D
	Q16-G
	Q16-S

	Q17
	Q17-D
	Q17-G
	Q17-S

	R17
	R17-1
	R17-2

	R18
	R18-1
	R18-2

	R19
	R19-1
	R19-2

	R20
	R20-1
	R20-2

	R21
	R21-1
	R21-2

	R22
	R22-1
	R22-2

	R26
	R26-1
	R26-2

	R27
	R27-1
	R27-2

	R28
	R28-1
	R28-2

	R29
	R29-1
	R29-2

	R30
	R30-1
	R30-2

	R31
	R31-1
	R31-2

	R32
	R32-1
	R32-2

	R33
	R33-1
	R33-2

	R37
	R37-1
	R37-2

	R41
	R41-1
	R41-2

	R42
	R42-1
	R42-2

	R43
	R43-1
	R43-2

	R44
	R44-1
	R44-2

	R45
	R45-1
	R45-2

	R46
	R46-1
	R46-2

	R58
	R58-1
	R58-2

	R61
	R61-1
	R61-2

	R70
	R70-1
	R70-2

	R72
	R72-1
	R72-2

	R73
	R73-1
	R73-2

	R76
	R76-1
	R76-2

	R79
	R79-1
	R79-2

	R81
	R81-1
	R81-2

	R85
	R85-1
	R85-2

	R89
	R89-1
	R89-2

	R96
	R96-1
	R96-2

	R97
	R97-1
	R97-2

	R98
	R98-1
	R98-2

	R101
	R101-1
	R101-2

	R102
	R102-1
	R102-2

	R103
	R103-1
	R103-2

	R104
	R104-1
	R104-2

	R107
	R107-1
	R107-2

	R108
	R108-1
	R108-2

	R111
	R111-1
	R111-2

	R115
	R115-1
	R115-2

	R116
	R116-1
	R116-2

	R123
	R123-1
	R123-2

	R129
	R129-1
	R129-2

	R130
	R130-1
	R130-2

	R147
	R147-1
	R147-2

	R148
	R148-1
	R148-2

	TP7
	TP7-1

	TP8
	TP8-1

	TP9
	TP9-1

	TP10
	TP10-1

	TP11
	TP11-1

	TP14
	TP14-1

	TP16
	TP16-1

	TP17
	TP17-1

	TP18
	TP18-1

	TP19
	TP19-1

	TP20
	TP20-1

	TP21
	TP21-1

	TP22
	TP22-1

	TP23
	TP23-1

	TP25
	TP25-1

	TP26
	TP26-1

	U6
	U6-1
	U6-2
	U6-3
	U6-4
	U6-5
	U6-6

	U8A
	U8-1
	U8-2
	U8-3
	U8-7
	U8-14

	U8B
	U8-4
	U8-5
	U8-6
	U8-7
	U8-14

	U8C
	U8-7
	U8-8
	U8-9
	U8-10
	U8-14

	U8D
	U8-7
	U8-11
	U8-12
	U8-13
	U8-14

	U9A
	U9-1
	U9-2
	U9-3
	U9-7
	U9-14

	U9B
	U9-4
	U9-5
	U9-6
	U9-7
	U9-14

	U9C
	U9-7
	U9-8
	U9-9
	U9-10
	U9-14

	U9D
	U9-7
	U9-11
	U9-12
	U9-13
	U9-14

	U11A
	U11-1
	U11-2
	U11-3
	U11-4
	U11-8

	U11B
	U11-4
	U11-5
	U11-6
	U11-7
	U11-8

	U12
	U12-1
	U12-2
	U12-3
	U12-4
	U12-5
	U12-6
	U12-7
	U12-8

	U17A
	U17-1
	U17-2
	U17-3
	U17-4
	U17-8

	U17B
	U17-4
	U17-5
	U17-6
	U17-7
	U17-8

	U18A
	U18-4
	U18-5
	U18-6
	U18-7
	U18-8
	U18-9
	U18-10
	U18-11
	U18-12
	U18-13

	U18B
	U18-1
	U18-2
	U18-3
	U18-5
	U18-6
	U18-8
	U18-12
	U18-14
	U18-15
	U18-16

	U23
	U23-1
	U23-2
	U23-3

	U29A
	U29-1
	U29-2
	U29-3
	U29-4
	U29-8

	U29B
	U29-4
	U29-5
	U29-6
	U29-7
	U29-8


	Nets
	+3.3V
	Pins
	C122-2
	R58-1
	U23-1


	+5V
	Pins
	C20-2
	C21-2
	C37-1
	C40-2
	C81-2
	C87-2
	C130-2
	C131-2
	C137-2
	R17-2
	R31-2
	R37-2
	R97-1
	R98-1
	U6-1
	U8-14
	U9-14
	U11-8
	U17-8
	U29-8


	+12V
	Pins
	C28-2
	C98-2
	C99-2
	C123-2
	D8-A
	D9-A
	U12-7
	U18-12


	CELL_A1
	Pins
	C79-2
	C90-1
	L2-2
	L3-2
	Q6-3
	Q9-2
	R61-2
	TP16-1
	U18-11

	NetLabels
	CELL_A1


	CELL_B1
	Pins
	C117-1
	C128-2
	L4-1
	L5-1
	Q10-2
	Q11-3
	R108-2
	R123-2
	TP26-1
	U18-15

	NetLabels
	CELL_B1


	DRIVE_CELL
	Pins
	R18-1
	TP8-1
	U8-5
	U8-10
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