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RHINE base model User Interface  Board

Changelog:

REFERENCE PART NUMBERS:
     ASSEMBLY     1219795

Adapted from Volga Wet base model User Interface  Board

REV A -- Rhine P1.5 board
      -- PCB Q25062-001
      -- Adapted from Q25042-005

REV B -- Rhine P2.5 board
      -- PCB Q25062-001
      -- CHANGED C123 TO 470uF.
      -- DEPOPULATE R146. 
      -- CHANGE R139 TO 10K.
      -- REMOVE NOTE ABOUT UNPOPULATING BAIL ATTENUATOR.
      -- CHANGE R119 TO INCREASE LED CURRENT. (WAS 121 OHMS)
      -- DEPOPULATE BAIL DISABLE TRANSISTOR.

REV C -- Rhine P2.5 board
      -- Added Dp1 - Dp6 protection diodes to low side drivers
      -- Pushed to Q25062-002

REV D -- Rhine P3.0 board
      -- Changed C34 Electrolytic Capacitor into CB1-CB6 1206 capacitors for Reverse polarity protection
      -- Changed Rev Bit 0 for micro to populate. It is now 001. For Reverse Battery connection protect.
      -- Pushed to Q25062-003

REV E -- Rhine P3.0 board
      -- Changed GND_SIGNAL to GND for U26 and R355
      -- Pushed to Q25062-004
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MH4
MOUNTING HOLE 1

SCHEMATIC1
SCHEMATIC Q26014-001

FW
FIRMWARE Q30068-001

MH1
MOUNTING HOLE 1

PCB1
PCB Q25062-004

MH2
MOUNTING HOLE 1

MH3
MOUNTING HOLE 1
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To make a tranceiver endpoint,
simply populate the 62 Ohm
resistors

Note:

CAN INTERFACERS-232 SERIAL PORT

5V TOLERANT INPUTS EXCEPT PB0 AND PB1

GREEN LED
HEARTBEATYELLOW LED

CAN

CORE VOLTAGE
=1.2V+-10%

TTL LEVEL INPUTS

JTAG

27 Ohm resistors are from the evaluation board design
http://www.luminarymicro.com/products/dk-lm3s9b96.html

Pin 7 - JTAG_RTCK
NO CONNECT

ELECTROSTATIC DISCHARGE PROTECTION
over operating free-air temperature range 
PARAMETER TEST CONDITIONS VALUE
IEC Contact Discharge IEC 61000-4-2 Bus terminals vs GND ±6 kV
Human Body Model JEDEC Standard 22,Test Method A114-C.01  Bus terminals vs GND ±8 kV 
                                                          All pins ±4 kV
Field-Induced-Charged Device Model JEDEC Standard 22,Test Method C101 All pins ±1.5 kV 
Machine Model ANSI/ESDS5.2-1996 ±200 V

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

NOT POPULATED

ESD PROTECTION 1.5pF 15KV
PINOUT FIXED.

DEBUG PORT

MOLEX
MINI-FIT JR. 
VERTICAL
MATCHES I-DRIVE

Serial_out shall be used for transfer of data from the controller (IDRIVE) to the programmer.  Pin 4.
Serial_in shall be used for transfer of data from the programmer to the controller (IDRIVE).  Pin 3.
one start bit (logic 0), 8 data bits, one parity bit and two stop bits (logic 1).
Even parity.  Baud rate 19200 ± 2.5% bits per second.

SET TO HI TO DRIVE LEDS
SET TO HI TO DRIVE LEDS
SET TO HI TO DRIVE LEDS
SET TO LOW TO READ SWITCHES

GPIOS HAVE SCHMITT TRIGGER INPUTS
GPIO DEFAULT: PULLDOWN OFF, PULLUP OFF,
TRISTATED, INPUT.
ACCEPTABLE PRACTICE FOR UNUSED GPIOS IS NC.

0805 ZERO OHM CURRENT RATING
CONTINUOUS 2A
SHORT TERM O/L 4A

JST PH CONNECTOR VERTICAL SMT
OPTIONAL BAIL POSITION SENSOR.

DNI
FOR
PRODUCTION

Current limited 5V source
50mA max

This is the text from another part in the Stellaris family that supports both Device and Host (OTG) 
http://www.ti.com/lit/ds/symlink/lm3s9b96.pdf page 978.  With USB 
device only parts, TI assumes the device will be Bus powered and not self-powered. 
 It looks like almost all the pins are 5V tolerant so we shouldn’t have to level shift.

“When used in OTG mode, USB0VBUS and USB0ID do not require any configuration as they
are dedicated pins for the USB controller and directly connect to the USB connector's VBUS
and ID signals. If the USB controller is used as either a dedicated Host or Device, the
DEVMODOTG and DEVMOD bits in the USB General-Purpose Control and Status
(USBGPCS) register can be used to connect the USB0VBUS and USB0ID inputs to fixed
levels internally, freeing the PB0 and PB1 pins for GPIO use. For proper self-powered Device
operation, the VBUS value must still be monitored to assure that if the Host removes VBUS,
the self-powered Device disables the D+/D- pull-up resistors. This function can be
accomplished by connecting a standard GPIO to VBUS.”

MAXIM DS1816-10 3.3v RESET, OPEN DRAIN $.54
         INTERNAL 5.5K PULLUP, SOT23 PACKAGE
         produces a 150msec pulse.

1 2

3

SOT23
PINOUT

DNI

VDDA RANGE 2.97V to 3.63V.

VREFA+ RANGE 2.4V to VDDA.

VREFA- RANGE 0V to 0.3V.

BOARD REVISION BIT 0

DNI

BOARD REVISION BIT DECODER:
BIT        2    1    0

BOARD REVISION BIT 1
BOARD REVISION BIT 2

37

O

72

73

108

109 144

1

36

ADDRESS 0X7C

LMV358 ON VCC=5V:
       OUTPUT SWING 400mV MAX TO VCC-400mV MIN.
       INPUT RANGE 0 TO 4V MIN.

DNI

FRAM

1

2

____________________________
REV 0      0    0    0     RHINE P1.5 BOARD
REV 1      0    0    1     
REV 2      0    1    0     
REV 3      0    1    1    
REV 4      1    0    0

DNI

DNI

DNI

DNI

CAN_TX

DEBUG_RX

DEBUG_TX

DEBUG_TX_OUT

DEBUG_RX_IN

HEARTBEAT_LED

DEBUG_RX
DEBUG_TX

CAN_RX

FLASH_RX

FLASH_CLK

FLASH_TX

FLASH_CS/

CAN_LED

CAN+
CAN-

TX_TO _IDRIVE

BAIL SW/SENSOR GND

BAIL SW/SENSOR +5V

BAIL  OUT
RX_FROM _IDRIVE

3.3V_REF

BAIL SW/SENSOR SIGNAL_IN

FLASH_WP/

+5V

+3.3V

+3.3V

+3.3V

+3.3V

+3.3V

+3.3V +3.3V +3.3V

+5V

+5V

+5V

+5V +5V

+5V
+5V

+5V +5V

+3.3V

+5V

+3.3V +3.3V+3.3V

+5V

+5V +5V

+5V +5V

+3.3V

+3.3V

+3.3V

+5V

RESET/2

RESET/ 2

JTAG_TMS 2
JTAG_TCK 2

JTAG_TDI 2
JTAG_TDO 2

JTAG_TDO2

JTAG_TCK2
JTAG_TMS2
JTAG_TDI2

BANK4-1 SPARE1_SWITCH 4
BANK4-2 SPARE2_SWITCH 4

BANK4-4 SPARE4_SWITCH 4
BANK4-5 SPARE5_SWITCH 4
BANK4-6 SPARE6_SWITCH 4
BANK4-7 SPARE7_SWITCH 4
BANK4-8 SPARE8_SWITCH 4

BANK4-3 SPARE3_SWITCH 4

BANK1-8 PBRAKE_LED 4

BANK2-1 SERVICE_LED 4
BANK2-2 ONESTEP_LED 4
BANK2-3 ABW_LED 4
BANK2-4 EC3_LED 4
BANK2-5 LOW_DF_LED 4
BANK2-6 HI_DF_LED 4

USB0DM2
USB0DP2

BANK3-1 SPARE3_LED 4
BANK3-2 SPARE4_LED 4
BANK3-3 SPARE5_LED 4
BANK3-4 SPARE6_LED 4
BANK3-5 SPARE7_LED 4
BANK3-6 SPARE8_LED 4
BANK3-7 SPARE9_LED 4
BANK3-8 SPARE10_LED 4

USB0DP2

USB0DM2
USB0VBUS2

BANK2-7 SPARE1_LED 4
BANK2-8 SPARE2_LED 4

IDRIVE_RX2
IDRIVE_TX2

5V_CLAMP_1 4

5V_CLAMP_2 4

IDRIVE_RX 2

IDRIVE_TX2

LSD_0_DRV4
LSD_1_DRV4

LSD_ENBL4
LSD_FAULT_0_1/4

+5V_LIMITED 2,4

~ENBL_DR 4

PBRAKE_SWITCH4
EC_SWITCH4

BAIL_SWITCH 2

BANK1-6 BDI_2_LED 4
BANK1-7 BDI_1_LED 4

BANK1-1 EC2_LED 4
BANK1-2 EC1_LED 4
BANK1-3 BDI_5_LED 4
BANK1-4 BDI_4_LED 4
BANK1-5 BDI_3_LED 4

BAIL_SWITCH2

+5V_LIMITED 2,4

USB0VBUS 2

RESET/ 2

KEYSWITCH_PWR_MONITOR3
CHARGER_PWR_MONITOR3

I2C0_SDA2
I2C0_SCL2

5V_CLAMP_3 4

I2C0_SDA 2
I2C0_SCL 2

LSD_2_DRV4
LSD_3_DRV4

LSD_FAULT_2/4
LSD_FAULT_3/4

DF1_SWITCH4

ONE_STEP_SWITCH4
DP_SWITCH4

SPARE_SWITCH4
ESTOP_READ4

LSD_4_DRV4
LSD_5_DRV4

TANK_SWITCH4

ALT_DF_SWITCH4

LSD_FAULT_4_5/4

SPARE_LSIN_PROT4

SPARE_SW94
SPARE_SW104

FRAM_WP/2
FRAM_CS/2

SSI3RX 2SSI3TX2

SSI3CLK2

BAIL_DIS2

BAIL_DIS 2

BANK1_DIR4
BANK2_DIR4
BANK3_DIR4
BANK4_DIR4

SSI3CLK 2

SSI3RX 2
SSI3TX 2

FRAM_WP/ 2

FRAM_CS/ 2
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LM4128
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VREF
5

C2 0.1uF

Q2
MMBT2907A/SOT

1

2
3
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C119
1uF

FB4 300 Ohms

600mA

R15 121

C12
1uF

U3

DS1816R

RESET
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N

D
3

VC
C
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R29 4.99K
J4

CON4

1
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C132
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U24
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GND
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SCL
3

SDA
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RH
6

RW
5

C5 0.1uF

FB1
300 Ohms

R26
14 ohm

J6

USB-MINIB-TE1734035

VBUS
1 DI-
2 DI+
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4 GND
5

GND1
6GND2
7GND3
8GND4
9

C29
10uF

16V

R12

C31
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R132
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U77
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5
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8

CS
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3 HOLD
7

SCLK
6

C22
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R11

C30
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R290
4.99K

C25
0.1uF

R297

1K

LED1_G1

LED

2
1

R32 1K

R131
0 OHM

U7

TPD4E001

IO4
6

IO1
1

GND
2

IO3
4

IO2
3

VCC
5

C3 0.1uF

R354 0 ohm

U6C

74HC14A/SO

5 6
14

7

R146 0 ohm

R6
100K

R13 121

C264
0.1uF

R353

1K

R31 0 ohm

R133
0 OHM

R25
1K

J12

JTAG
20021121-00010C4LF
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3 4
5 6
7 8
9 10

R9

R5
10K
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R20 0 ohm

J2

CON3

1
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3

R355
10K

C243
0.1uF
50V

U18

TM4C123GH6PGEI

PA0/U0RX
37

PA1U0TX
38

PA2/SSIOCLK
39

PA3/SSIOFSS
40

PA4/SSIORX
41

PA5/SSIOTX
42

PA6
45

PA7
46

PC3/TDO
115 PC2/TDI
116 PC1/TMS
117 PC0/TCK
118

PC7/GPIO1
33 PC6/GPIO0
34 PC5/U1TX
35 PC4/U1RX
36

PE0AIN3
15

PE1/AIN2
14

PE2/AIN1
13

PE3/AIN0
12

PE4/AIN9
139

PE5/AIN8
140

PE6/AIN21
133

PE7/AIN20
134

PG0
55

PG1
54

PG2
53

PG3
52

PG4
51

PG5
50

PG6
48

PG7
47

PJ0
120

PJ1
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123

PJ4
127

PJ5
128

PJ6
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PJ7
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PL0
108

PL1
107

PL2
106

PL3
105

PL4
104

PL5
103

PL6/USB0DP
96

PL7/USB0DM
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PN0/CAN0RX
81

PN1/CAN0TX
80

PN2
20

PN3
119

PN4
71

PN5
70

PN6
69

PN7
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PB0/USB0ID
97

PB1/USB0VBUS
98

PB2/I2C0SCL
99

PB3/I2C0SDA
100

CAN0RX/PB4
136

CAN0TX/PB5
135

PD0/SSI3CLK
1

PD1/SSI3FSS
2

PD2/SSI3RX
3

PD3/SSI3TX
4

PD4
141

PD5
142

PD6
143

PD7
144

CAN0RX/PF0
62

PF1
63

PF2
64

CAN0TX/PF3
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PF4
61

PF5
60

PF6
59

PF7
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32
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26
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131

PP1
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76
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74

GNDX
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GND1
6

GND2
25

GND3
30

GND4
44

GND5
57

GND6
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GND7
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GND8
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A APower Supplies

+3.3V Supply

0.25 AMP CAPABILITY

D2 PAK

POWER SUPPLY +5V

POWER INPUT +12V TO +36V

1206 capacitor is the size
with the best availability
in this value.

0805 capacitor is the size
with the best availability
in this value.

design borrowed from Einstein
Input range 8V-72V

KEY SWITCH BATTERY VOLTAGE MONITOR
3.3V OUT = FULL SCALE
OCCURS AT 75.9V IN.

CHARGER BATTERY VOLTAGE MONITOR
3.3V OUT = FULL SCALE
OCCURS AT 75.9V IN.

Layout note: 
Place in 3 X 2 grid. 
With multiple vias to VBAT and GND.

GND

+3.3V
+3.3V

+5V

+5V

+3.3V

+5V

+3.3V

+3.3V

POWER_IN4

KEYSWITCH_PWR_MONITOR 2

CHARGER_PWR_MONITOR 2

KEYSWITCH_PWR4

CHARGER_PWR4
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0.1uF
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16V
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0.1uF

C51
470uF

16V
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U8 LM2937ES-3.3/NOPB
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G
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D
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G
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D
4
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3
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0.1%
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DNI

5V INPUTS: HI is 3.85Vmin.
           LO is 1.65Vmax.

ESD PROTECTION 3.0pF 15KV
ADD TO I/O'S IF NECESSARY

DRIVES A TO B
WHEN DIR IS HIGH

uP valid low input is up to 1.3V
uP valid high input is 2.4V and over

DIODE 70V 215mA
LEAKAGE 80nA MAX @ 70V
80nA X 100K = 0.008V

RC=0.37mS

HSIN BLOCK

RH
IN
E 
ME
MB
RA
NE
 C
ON
NE
CT
OR
 1

NOMINAL LOAD CURRENT 450mA MAX PER DRIVER
UNCLAMPED SINGLE PULSE INDUCTIVE ENERGY 800mJ
CURRENT LIMIT 1.5A +/-0.5A
THERMAL OVERLOAD PROTECTION
BREAKDOWN VOLTAGE 60V MIN
INPUT LEAKAGE CURRENT 100uA MAX.

DRIVES A TO B
WHEN DIR IS HIGH

LED CURRENT LIMITING RESISTORS:
DEFAULT VALUE 332 OHMS
SETS CURRENT AT ~10mA.
ADJUST LATER WHEN PANEL IS PERFECTED.

DRIVE CURRENT
PER OUTPUT
UP TO +/-24mA.

MEMBRANE 
CONNECTOR 2

PRODUCTION DNI
POSSIBLY WANTED FOR 
5680 REPLACEMENT.

PRODUCTION DNI
POSSIBLY WANTED FOR 
5680 REPLACEMENT.

LED CURRENT LIMITING RESISTORS:
COLOR                   RESISTANCE
RED                       665
RED SIDE FIRING PAIR      187
YELLOW                    332
YELLOW SIDE FIRING PAIR   121                
GREEN                     332
BLUE                       86.6

REMOVED C123 Electrolytic 
and replaced with: 
CB1, CB2, CB3, CB4, CB5, CB6
They are 1210 ceramic 
capacitors for reverse 
connection protection.

Layout note: 
Place in 3 X 2 grid. 
With multiple vias to 
VBAT and GND.

SPARE8_SW_IN

HI_DF_LED_OUT

SPARE7_LED_OUT

SPARE1_LED_OUT

SPARE8_LED_OUT

SPARE2_LED_OUT

SPARE9_LED_OUT

SPARE1_SW_IN

LSD_OUT_1_ACT_DIR

SPARE10_LED_OUT

LSD_OUT_0_ACT_ON

SPARE7_SW_IN

SPARE2_SW_IN
SPARE3_SW_IN

SPARE5_SW_IN
SPARE6_SW_IN

E_STOP_IN

BDI_3_LED_OUT

SERVICE_LED_OUT

SPARE6_SW
SPARE5_SW

LOW_DF_LED_OUT

KEYSWITCH_POWER

LSD_OUT_2_SCRUB

LSD_OUT_3_VALVE

PBRAKE_SW_IN
EC_SW_IN

SPARE_SW_IN
DF1_SW_IN
SPARE_LOW_SIDE_INPUT

LOW_DF_LED_OUT

LSD_OUT_5_SPARE

EC_H2O_LED2
EC_H2O_LED1
BDI_5_LED
BDI_4_LED
BDI_3_LED
BDI_2_LED
BDI_1_LED
PBRAKE_LED

SERVICE_LED

EC_H2O_LED2_OUT
EC_H2O_LED1_OUT
BDI_5_LED_OUT
BDI_4_LED_OUT

BDI_2_LED_OUT
BDI_1_LED_OUT
PBRAKE_LED_OUT

ONESTEP_LED_OUT

EC_H2O_LED3_OUT
ABW_LED_OUT

ONESTEP_LED
ABW_LED
EC_H2O_LED3
LOW_DF_LED

SPARE1_LED

SPARE9_LED

SPARE3_LED
SPARE4_LED
SPARE5_LED
SPARE6_LED

SPARE1_SW

SPARE7_LED
SPARE8_LED

SPARE10_LED

SPARE2_SW

ONE_STEP_SW_IN

LSD_OUT_4_SPARE SPARE1_LED_OUT
SPARE2_LED_OUT

SPARE2_LED

SPARE3_SW
SPARE4_SW

CHARGER_POWER

D_P_SW_IN

SPARE7_SW
SPARE8_SW

HI_DF_LED

ALT_DF_SW_IN

TANK_SW_IN

HI_DF_LED_OUT

SPARE3_LED_OUT
SPARE4_LED_OUT
SPARE5_LED_OUT
SPARE6_LED_OUT

SPARE4_SW_IN

+3.3V

+5V

+5V

+5V+3.3V

+3.3V

+5V

+5V

+5V

+5V

+5V+3.3V

+5V+3.3V

+5V+3.3V

+5V+3.3V

+5V

+5V

+5V

+5V

+5V

+3.3V

+3.3V

+3.3V

DP_SWITCH2

POWER_IN 3

SPARE_SWITCH2

5V_CLAMP_12
5V_CLAMP_22
+5V_LIMITED2

ONE_STEP_SW_IN 4

PBRAKE_SWITCH2

KEYSWITCH_PWR 3

EC_SWITCH2
ALT_DF_SWITCH2

CHARGER_PWR 3

BANK1-6 BDI_2_LED2
BANK1-7 BDI_1_LED2

BANK1-1 EC2_LED2
BANK1-2 EC1_LED2

BANK1-3 BDI_5_LED2
BANK1-4 BDI_4_LED2
BANK1-5 BDI_3_LED2

LSD_ENBL2

5V_CLAMP_32

LSD_2_DRV2

ESTOP_READ 2ONE_STEP_SWITCH2

BANK4-3 SPARE3_SWITCH2

LSD_FAULT_0_1/ 2

TANK_SWITCH2

LSD_1_DRV2
LSD_0_DRV2

BANK2-1 SERVICE_LED2
BANK2-2 ONESTEP_LED2

BANK2-3 ABW_LED2
BANK2-4 EC3_LED2

BANK2-5 LOW_DF_LED2
BANK2-6 HI_DF_LED2

BANK2-7 SPARE1_LED2
BANK2-8 SPARE2_LED2

BANK1-8 PBRAKE_LED2

DF1_SWITCH2

BANK3-1 SPARE3_LED2
BANK3-2 SPARE4_LED2
BANK3-3 SPARE5_LED2
BANK3-4 SPARE6_LED2
BANK3-5 SPARE7_LED2
BANK3-6 SPARE8_LED2
BANK3-7 SPARE9_LED2
BANK3-8 SPARE10_LED2

BANK1_DIR2
~ENBL_DR2,4

~ENBL_DR2,4
BANK2_DIR2

~ENBL_DR2,4
BANK3_DIR2

BANK4-1 SPARE1_SWITCH2
BANK4-2 SPARE2_SWITCH2

BANK4-4 SPARE4_SWITCH2
BANK4-5 SPARE5_SWITCH2
BANK4-6 SPARE6_SWITCH2
BANK4-7 SPARE7_SWITCH2
BANK4-8 SPARE8_SWITCH2

~ENBL_DR2,4
BANK4_DIR2

LSD_FAULT_3/ 2

LSD_FAULT_2/ 2

LSD_3_DRV2

ONE_STEP_SW_IN4
D_P_SW_IN4

D_P_SW_IN 4

LSD_FAULT_4_5/ 2

LSD_5_DRV2
LSD_4_DRV2

SPARE_LSIN_PROT 2

SPARE_LSIN4

SPARE_LSIN4

SPARE_SW10 2

SPARE_SW9 2

Title

Size Document Number Rev

Date: Sheet of
Q26014-001 E

RHINE BASE USER INTERFACE MODULE

Custom

4 4Tuesday, April 02, 2019

Title

Size Document Number Rev

Date: Sheet of
Q26014-001 E

RHINE BASE USER INTERFACE MODULE

Custom

4 4Tuesday, April 02, 2019

Title

Size Document Number Rev

Date: Sheet of
Q26014-001 E

RHINE BASE USER INTERFACE MODULE

Custom

4 4Tuesday, April 02, 2019

C258

0.1uF

U12

BTS3408G

1FAULT/

IN12

IN23

4 ENA

OUT2 5

6
GND

OUT1 7
8
VS

R
52

10
K

D5 ES1D
2 1

R
45

10
K

R109 86.6

CB2
4.7uF
50V

Dp6

ES1D

21

R149 1K

C255

0.1uF

R
13

0
10

K

R107 332

R369
20.5K

R
59

10
K

U15

SN74LVCC3245ADW

A13

A24

A35

A46

A57

A68

A79

A810

B1 21

B2 20

B3 19

B4 18

B5 17

B6 16

B7 15

B8 14

G
N

D
11

G
N

D
12

G
N

D
13

DIR2 NC 23

VC
C

A
1

VC
C

B
24

OE22

C254
0.01uF

Dp1

ES1D

21

D23
BAV199LT1G

A
1

C
2

3

C
O

M

J8

C
O

N
N

 F
LE

X 
20

/S
M

1
2
3
4
5
6
7
8
9

10
11
12
13
14
15
16
17
18
19
20

R112 332

R108 332

C100 0.1uF

D7 ES1D
2 1

R143 1K

R
68

10
K

CB3
4.7uF
50V

C71

2200pF

R135 332

R365
1K

R43
1K

R110 86.6

C259

0.1uF

R
12

6
10

K

U11 SP720

IN11

IN22

IN33

IN44

IN55

IN66

IN77

V-8 IN8 9IN9 10IN10 11IN11 12IN12 13IN13 14IN14 15V+ 16

R
70

10
K

J9

C
O

N
N

 F
LE

X 
20

/S
M

1
2
3
4
5
6
7
8
9

10
11
12
13
14
15
16
17
18
19
20

R
61

10
K

Dp4

ES1D
21

R119 86.6

R
54

10
K

C96

1uF

C77

2200pF

C66

6800pF

R
12

8
10

K

C76

6800pF

R363 1K

C256

0.1uF
C263
0.1uF

R32910K

R
74

10
K

R136 332

C101
0.1uF
100V

D25
S1MB

C A

CB4
4.7uF
50V

R
53

10
K

R121 332

C94

1uF

C108

0.1uF

C83

2200pF
C105 0.1uF

R364 1K

C70

6800pF

R113 332

R40
10K

C82

6800pF

R
47

10
K

R
12

7
10

K

C74

1uF

R101 1K

R370 10K

C257

0.1uF

R120 121

R372
20.5K

R33449.9K

R
72

10
K

R
62

10
K

C88

2200pF

Dp3

ES1D

21

R111 332

R374 1K

CB5
4.7uF
50V

R44
1K

R
50

10
K

C87

0.022uF

D9 ES1D
2 1

C68

1uF

R100 1K

C261
0.1uF

R
12

9
10

K

R92 1K

R41
10K

C89

1uF

C102
0.1uF
100V

R145 1K

R124
1K

C93

2200pF

U21

BTS3408G

1FAULT/

IN12

IN23

4 ENA

OUT2 5

6
GND

OUT1 7
8
VS

R137 332

R
76

10
K

R103 332

R71
20.5K

Dp2

ES1D

21

D8 ES1D
2 1

R140 1K

C103
0.1uF
100V

R114 332

R123
1K

C92

1uF

CB6
4.7uF
50V

C80

1uF

D10 ES1D
2 1

D26
S1MB

C A

C95

2200pF

R
78

10
K

R104 332

R375 1K

R312
100K

R141 1K

J10

CON8

EXTRA SIGNALS

1
2
3
4
5
6
7
8

R115 665

R138 332

R93 1K

C86

1uF

U22

BTS3408G

1FAULT/

IN12

IN23

4 ENA

OUT2 5

6
GND

OUT1 7
8
VS

Dp5

ES1D

21

D3 ES1D
2 1

C90

2200pF

J7

CON10

PASCAL UI COMPATIBLE

1
2
3
4
5
6
7
8
9

10

R
82

10
K

R151 1K

C75

0.022uF

C81

0.022uF

R
48

10
K

R142 1K

C124
1uF
100V

R117 187

U17

SN74LVCC3245ADW

A13

A24

A35

A46

A57

A68

A79

A810

B1 21

B2 20

B3 19

B4 18

B5 17

B6 16

B7 15

B8 14

G
N

D
11

G
N

D
12

G
N

D
13

DIR2 NC 23

VC
C

A
1

VC
C

B
24

OE22

D2 ES1D
2 1

R
80

10
K

R373 10K

C107 0.1uF

R94 1K

R125
1K

C97

2200pF

C69

0.022uF

R148 1K

R106 332

U10SN74LVCC3245ADW

A13

A24

A35

A46

A57

A68

A79

A810

B1 21

B2 20

B3 19

B4 18

B5 17

B6 16

B7 15

B8 14
G

N
D

11

G
N

D
12

G
N

D
13

DIR2 NC 23

VC
C

A
1

VC
C

B
24

OE22

R
36

2
10

K

C106 0.1uF

R
63

10
K

D4

ES1D
2 1

C260

0.1uF

R116 187

R95 1K

C117
0.1uF
100V

D24
S1MB

C A

U16

SN74LVCC3245ADW

A13

A24

A35

A46

A57

A68

A79

A810

B1 21

B2 20

B3 19

B4 18

B5 17

B6 16

B7 15

B8 14

G
N

D
11

G
N

D
12

G
N

D
13

DIR2 NC 23

VC
C

A
1

VC
C

B
24

OE22
CB1
4.7uF
50V

U14

SN74LVCC3245ADW

A13

A24

A35

A46

A57

A68

A79

A810

B1 21

B2 20

B3 19

B4 18

B5 17

B6 16

B7 15

B8 14

G
N

D
11

G
N

D
12

G
N

D
13

DIR2 NC 23

VC
C

A
1

VC
C

B
24

OE22

R105 332

R366
1K

C262
0.1uF

R
51

10
K

R118 332

R42
1K

U20

BTS3408G

1FAULT/

IN12

IN23

4 ENA

OUT2 5

6
GND

OUT1 7
8
VS

R367 10K

R102 332


