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1. DC Brushed Motor Controller

The motor controller module is designed to drive 12V DC brushed motors of up to 2A with 3A being
permitted when the auxiliary power connector is used. Up to two motor control modules may be fitted
to a single baseboard (see section on configuring module for use as a secondary drive). There is no
intelligence contained within the module and software running on a CPU module is required to realise
a useful motor drive.

It is based on the LM18200 full DMOS bridge controller and can be used in a variety of ways to realise
different levels of current and speed control strategy. Current monitoring is possible via the CM’s ADC
and the device itself is protected by an over-temperature output which allows the drive to be

deactivated under software control to prevent damage.

Warning: it is the user’s responsibility to provide such software.

To allow the creation of a motor controller with practical applications, inputs are provided for the

following:
Input Name Default Input Type Alternate Input Type | Comment
Open limit switch Voltless contact to ground 4K7 pull-up to Extreme of travel if used
(IMOhm pull-up) VCC_CM as a servo
Closed limit switch Voltless contact to ground 4K7 pull-up to Extreme of travel if used
(IMOhm pull-up) VCC_CM as a servo
Tachogenerator 0-10V 0-ADC VAREF Speed feedback as a
voltage voltage
Quadrature 1K pull-up to VCC_CM None Speed and direction
encoder/Hall sensor feedback
Tacho pulses 4K7 pull-up to VCC_CM None Speed feedback
External fault 4K7 pull-up to VCC_CM None Emergency stop request
from controlled plant
Fault reset Voltless contact to ground 4K7 pull-up to Clear any faults and restart
(IMOhm pull-up) VCC_CM motor
Motor run/stop Voltless contact to ground 4K7 pull-up to Start or stop motor
(IMOhm pull-up) VCC_CM
Motor direction Voltless contact to ground 4K7 pull-up to Change motor direction of
(AMOhm pull-up) VCC_CM running
Vdclink Analog 0-VCC_CM None Allows the motor drive
voltage to be measured
Vsense Analog 0-VCC_CM None Allows the motor current to
be measured as a voltage
(Rsense * 377uA per Amp)
Target current Digital, 0-3V3 None Interrupt request to CM
reached when motor current
reached target level set by
CPU DACOO_GPIO17
during last chopping period

Software is required for the CM fitted to make full use of these inputs.
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1.1 Mapping Of CPU Peripherals To Motor Control Module

The CPU peripheral pins on the CPU module are connected to the motor control module as shown
below. The mapping shows the connections for the situation where two motor control modules are

present. Only two CMs are shown here.

As Each CM is equipped with slightly different resources it is possible that one particular CM will
provide more support for the MC1 motor drive module than others. Pretty much all of the CMs will
provide basic support for the MC1 module in so much as a PWM will be available to drive the internal
bridge, plus the brake and direction signals. The higher pin count MCUs should also provide support

for the current monitoring and various switch inputs.

XC167 Pin Allocation

STR9 Pin Allocation

EDP-AM-MC1 Allocation

Vcc to BB

42 GUARD/AN GND
92 P20.2

8 P6.1/CC110

56 P2.15/CC1510
55 P2.14/CC1410
54 P2.13/CC1310
53 P2.12/CC1210
52 P2.11/CC1110
51 P2.10/CC1010
13 P6.6/CC6I10
12 P6.5/CC510
10 P6.3/CC3I0
50 P2.9/CC9I0

49 P2.8/CC8I0
Digital GND

37 AN8
39 AN6
33 AN4
31 AN2
45 AN14
43 AN12
35 AN10
29 ANO
Vce 5V from reg

Vcc 3V3 from reg

12V Power GND
12V Power GND

Vce 3V3 or 5V, supplied by CM

AVSS Analog GND
P8.0
P4.7
P4.6
P4.5
P4.4
P4.3
P4.2
P4.0
P6.4
P6.3
P6.1
P4.1

P4.0
Digital GND

NC

P4.6

P4.4

P4.2

NC

NC

NC

P4.0

5V from baseboard regulator

3V3 from baseboard regulator

12V Power GND
12V Power GND

Vce 3V3 or 5V, supplied by CM

VAGND

GPIOO
EVGS_GPIO56
EVG7_GPIO54
EVG6_GPIO52
EVG5_GPIO50
EVG4_GPIO48
EVG3_GPIO46
EVG2_GPIO44
EVG18_GPIO66
EVG16_GPIO64
EVG12_GPIO60
EVG1_GPIO42

EVGO_GPIO40
Digital GND

AN8

ANG6

AN4

AN2

AN14

AN12

AN10

ANO

5V from baseboard regulator

3V3 from baseboard regulator

12V Power GND
12V Power GND

+12V 2A +12V 2A +12V 2A
+12V 2A +12V 2A +12V 2A
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XC167 Pin Allocation

STR9 Pin Allocation

EDP-AM-MC1 Allocation

Vcc to BB

GUARD/AN GND
80 P4.0

131 P1H.4/CC2410
132 P1H.5/CC2510
133 P1H.6/CC2610
134 P1H.7/CC2710
15 P7.4/CC28I0
16 P7.5/CC2910
P7.7/CC3110 (CS8900A INT)
124 P1L.7/CTRAP
Digital GND

26 P9.5/CC2110
25 P9.4/CC2010
Vcc 5V from reg

Vcce 3V3 from reg

12V Power GND
12V Power GND
+12V 2A
+12V 2A

Vce 3V3 or 5V, supplied by CM

AVSS Analog GND
P8.1

P6.7

P6.6

P7.7

P7.6

P7.3

P7.2

P7.0

P6.7

Digital GND

P6.2

P6.0

5V from baseboard regulator

3V3 from baseboard regulator

12V Power GND
12V Power GND
+12V 2A
+12V 2A

Vce 3V3 or 5V, supplied by CM

VAGND

GPIO1

EVM9_GPIO55
EVM8_GPIO53
EVM7_GPIO51
EVM6_GPIO49
EVMS5_GPIO47
EVM4_GPI045
EVM2_GPIO41_CAPADC
EMG TRP

Digital GND

CPU DACO1_GPIO19
CPU DACOO_GPIO17

5V from baseboard regulator

3V3 from baseboard regulator

12V Power GND
12V Power GND
+12V 2A
+12V 2A

1.2 Characteristics Of Motor Controller

The LM18200 as deployed on the module can handle 12V - 24V motors at up to 3A continuous or 6A
peak. However the EDP baseboard only allows a maximum of 2A. Therefore if your application is
likely to require more than 2A, you must power the motor module directly through the screw terminals
P302 — see below.

1.2.1 High Current Applications

If a motor of above 2A current rating is used, the auxiliary high current connector P302 must be used
to supply 12V and ground otherwise the current limit of the EDP baseboard module connectors will be
exceeded. You must also set jumper JP301 to position 2-3.

1.3 Controlling The DC Motor

There are two basic approaches to regulating motor torque and hence for a given load, its speed.

1.3.1 Simple Fixed-On Time Mode

The simplest way to configure the module is to set jumpers JP203 to 1-2, JP205 to 2-3 JP207 to 1-2.
In this mode, the voltage applied to CPU DACOO0_GPIO17 will set the maximum current in the motor
windings. For a given load, the motor speed can therefore be controlled. The chopping frequency will
be approximately 25kHz, as determined by the LM555 C204 and R204..

A pulse-width modulated (PWM) or true digital-to-analog conversion channel from the CM can be used
to provide a DC level that is compared with the voltage level achieved across the current sense
resistor (R219).

This strategy provides only a crude control over motor current and should only be used with CMs that
have limited PWM capabilities.
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1.3.2 Full PWM Control Mode

This mode allows the current in the motor to be controlled directly and allows a precise control of
motor speed. The default jumper settings are intended for this mode of operation.

1.4 Hardware Protection

The LM18200T over current output is connected to the EDPCON EMGTRP line to allow software on
the CM to switch the motor off.

2. Motor Controller User Options

There are a large number of user options for this module. The default settings assume the module will

be used in a single

motor system or as the first controller in a dual motor arrangement.

MC1 - Motor Drive Module to RS-EDP Backplane

AN4
AN14

ANO
AN10

AN2
AN12

1 ’“’%04 VTACH
3

JP307

%

JP312
2

%ﬂm

Motor Control MC1 Mapping Aid

EVG19 GPIO67 External Fault P301
EVG17_GPIO65 Fault RESET Switch <—@ | External Fault
1P309 ) .
EVM7_GPIO51 <—@ | Fault Reset Switch
H Closed Switch
EVG8 GPIO56 pass .
EVM2_GPIO41 CAPADC 2 i H Open Switch
EVM9_GPIO55
1P302 1P303 P301
EVII5_GPIO47 : Tacho Pulses
£Vo6_GPIOS2 1 1p306 éZt: Encoder0 Hallo
Encoderl Halll
3
BRRCRE
P301
EVG18_GPIO66 :’i:wm <—@ | Motor Run/Stop
EVM4 GPI045 irecti
EVG16 GPIO64 ﬁ3 et H Motor Direction
1P206 o
EVG1 GPIO42 w
EVG5_GPIO50 — P302
GPIOD Sﬁf e e 4 Motor+ OP1
—19 ——
G\fé(;lG 1040 1P204 < %" Motor - OP2
E P w
EVG4 GPIO48 —_—3> i
CPUDACOOQ_GPIO17 i | 0301
CPUDACO1_GPIO19 | o201 . VTACH
EVM8_GPI0O53 :i?éumm
EVG12_GPIO60

The above diagram shows how the MC1 Motor Drive AM is mapped to the back plane. There are
several options which allow for the connection of the MC1 resources to the host controlling CM. There
are some very important key options such as Motor Control PWM (CPU_PWMO_OUT), ‘motor
direction output’ and ‘Brake’, which are required for basic motor control. Some of the other ones are
less important depending upon the setup. Most customers would probably want to access the motor
current signal, and read the speed of the rotating motor as well. With this in mind it is important to map
the MC1 module correctly to your system so allow the MCU on the CM to correctly control the motor.
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The PWM output is required for precision motor control and an input capture peripheral is required for

rotational speed measurement.

A basic set of software drivers is provided for most of the CMs to allow it to control the MC1 unit.
Some compromises are made and not all of the resources are available to all of the CMs. To check
the availability of connection, consult the respective Mapping Aid document for the MCU, which at a
glance should give you some indication as to what resources are available on the MCU to control the

MC1 board.

2.1.1 Default (First Motor Controller)

Jumper | Type Purpose Default | Notes

JP201 3-way | Select CPU interrupt for current threshold reached 2-3

JP202 3-way | Select source of current control voltage 1-2

JP203 3-way | Enable LM555 control of motor current 2-3 LM555 disabled

JP204 3-way | Select source of PWM for direct motor current control 1-2

JP205 3-way | Enable LM555 control of motor current 1-2 LM555 disabled

JP206 3-way | Select source for motor direction control 1-2

JP207 3-way | Motor direction set by CPU pin or from P301 motor direction | 2-3 CPU controls direction
input

JP208 3-way | Select CPU input for P301 motor direction input 1-2

JP209 3-way | Select CPU pin motor brake control 2-3

JP210 2-way | Add 4K7 pull-up to Vcc_CM to motor direction input Open No pull-up

JP301 3-way | Allow LM18200 driver to be powered from external high 1-2 Motors > 2A must use 2-3
current 12V supply

JP302 3-way | Select CPU pin for encoder0/tacho pulses input 1-2

JP303 3-way | Enable tacho pulse input or encoder input O 1-2

JP304 3-way | Select CPU analog channel for Tacho voltage input 1-2

JP305 2-way | Add 4K7 pull-up to Vcc_CM for P301 fault reset input Open Assume voltless contact to GND

JP306 3-way | Select CPU pin for encoderl input 1-2

JP307 3-way | Select CPU analog channel for motor current sense resistor | 1-2
voltage input

JP308 2-way | Add 4K?7 pull-up to Vcc_CM for P301 closed limit switch Open Assume voltless contact to GND
input

JP309 3-way | Select CPU pin for P301 closed limit switch input 1-2

JP310 2-way | Add 4K7 pull-up to Vec_CM for P301 motor run/stop input Open Assume voltless contact to GND

JP311 3-way | Select CPU pin for motor run/stop input 1-2

JP312 3-way | Select CPU analog channel for Tacho voltage input 1-2

JP313 2-way | Add 4K7 pull-up to Vcc_CM for P301 open limit switch input | Open Assume voltless contact to GND

JP314 3-way | Select CPU pin for P301 open limit switch input 1-2

J301 solder | Connect pot VR301 to CPU ADC closed

J302 solder | Connect pot VR302 to CPU ADC closed
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2.1.2 Jumper Settings As A Second Motor Controller

Jumper Type Purpose Motor 2 | Notes

JP201 3-way | Select CPU interrupt for current threshold reached 1-2

JP202 3-way | Select source of current control voltage 2-3

JP203 3-way | Enable LM555 control of motor current 2-3 LM555 disabled

JP204 3-way | Select source of PWM for direct motor current control 2-3

JP205 3-way | Enable LM555 control of motor current 1-2 LM555 disabled

JP206 3-way | Select source for motor direction control 2-3

JP207 3-way | Motor direction set by CPU pin or from P301 motor 2-3 CPU controls direction
direction input

JP208 3-way | Select CPU input for P301 motor direction input 2-3

JP209 3-way | Select CPU pin motor brake control 1-2

JP210 2-way | Add 4K7 pull-up to Vcc_CM to motor direction input Open No pull-up

JP301 3-way | Allow LM18200 driver to be powered from external high 1-2 Motors > 2A must use 2-3
current 12V supply

JP302 3-way | Select CPU pin for encoder0O/tacho pulses input 2-3

JP303 3-way | Enable tacho pulse input or encoder input 0 2-3

JP304 3-way | Select CPU analog channel for Tacho voltage input 2-3

JP305 2-way | Add 4K7 pull-up to Vcc_CM for P301 fault reset input Open Assume voltless contact to GND

JP306 3-way | Select CPU pin for encoderl input 2-3

JP307 3-way | Select CPU analog channel for motor current sense 2-3
resistor voltage input

JP308 2-way | Add 4K7 pull-up to Vcc_CM for P301 closed limit switch Open Assume voltless contact to GND
input

JP309 3-way | Select CPU pin for P301 closed limit switch input 2-3

JP310 2-way | Add 4K7 pull-up to Vec_CM for P301 motor run/stop input Open Assume voltless contact to GND

JP311 3-way | Select CPU pin for motor run/stop input 2-3

JP312 3-way | Select CPU analog channel for Tacho voltage input 2-3

JP313 2-way | Add 4K7 pull-up to Vcc_CM for P301 open limit switch Open Assume voltless contact to GND
input

JP314 3-way | Select CPU pin for P301 open limit switch input 2-3

J301 solder | Connect pot VR301 to CPU ADC open Not for motor 2

J302 solder | Connect pot VR302 to CPU ADC open Not for motor 2
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2.2 Using The Motor Control Module
2.2.1 Connecting The DC Motor

The connection example here is based on the 12A Crouzet motor (RS part no. 715-106) with optional
1 pulse-per-rev encoder kit (RS part no. 715-134). An example program is provided that allows a
simple proportional-integral-derivative (PID) speed controller to be demonstrated.

2.2.2 Motor Controller Connectors

The 4-way miniature screw connector terminal P302 is used to connect the DC motor armature.

P302 Description
1 Motor +
2 Motor -
3 12V high current
4 12V ground

The 16-way pin header P301 is used to connect encoders, tachometers, limit switches, run/stop and
direction inputs.

P301 Description P301 Description
1 NC 2 Open limit switch
3 CPU Vcc 4 Closed limit switch
5 +3V3 6 Tacho pulses
7 +5V 8 Encoder 0
9 Motor Run/Stop 10 Encoder 1
11 Motor Direction 12 Fault reset in
13 Tacho Voltage 14 External fault in
15 Digital Ground 16 Digital Ground
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2.2.3 Connecting The Crouzet Motor And Encoder

The encoder module requires a 5V supply which is derived from pin 7 of the 16-way pin header P301.
The open collector output is connected to P302 pin 6 — R306 on the motor control module provides the
necessary pull-up resistor to the positive supply rail.

P301 Encoder P301 Encoder
Connector Connector

1 2

3 4

5 6 4

7 2 8

9 10

11 12

13 14

15 3 16

As the duty cycle of the encoder output is not guaranteed to be 50%, only one edge should be used to
detect the motor speed. The example application supplied uses only the negative edge.

2.3 Using Two EDP-AM-MC1 Modules To Drive Two Motors

A second motor module can be added. This requires the jumpers to be changed from the default 1-2
position to 2-3, as shown below. Note: The CM must have sufficient IO to support two motors.

Jumper | Type | Purpose Default Notes
JIP201 3-way Select CPU interrupt for current threshold reached 1-2
JP202 3-way | Select source of current control voltage 2.3
JP204 3-way | Select source of PWM for direct motor current control 2.3
JP206 3-way | Select source for motor direction control 2.3
JP208 3-way | Select CPU input for P301 motor direction input 2.3
JP209 3-way | Select CPU pin motor brake control 1-2
JP302 3-way | Select CPU pin for encoder0/tacho pulses input 2.3
JP304 3-way | Select CPU analog channel for Tacho voltage input 2.3
JP306 3-way | Select CPU pin for encoderl input 2.3

Select CPU analog channel for motor current sense
IP307 3-way resistor voltage input 2.3
JP309 3-way | Select CPU pin for P301 closed limit switch input 2.3
JP311 3-way | Select CPU pin for motor run/stop input 2.3
JP312 3-way | Select CPU analog channel for Tacho voltage input 2.3
JP314 3-way | Select CPU pin for P301 open limit switch input 2.3

3. Software Support

The RS-EDP platform has a host of CMs each of which has its own test suite of software. Contained in
the software are a range of tests to fully exercise the MC1 motor drive module. The tests use the
PWM and Input Capabilities of the MCU timers to control and measure the rotational speed. The test
suites also provide the opportunity to change the direction of rotation and brake. Refer to the provided
software suites for more information.
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2 3 4 5 6 7 8
Module Position 1
A EDPCONT1 IO Connector A
P101
AN REF E i
ANO :13 i ANI
AN2 5 6 AN3
AN4 7 8 ANS
Al AN7
9 10
Al 1 12 Al
ANI10 AN
13 14 <
AN12 15 16 AN13
c AN14 17 18 ANI15S 2
L VAGND = ;? gg oI VAGND L
() [CIDA’ 23 2 GPIO3
04 MCIDA 2 u GPI05 TISTX WS, EDPCON?2 Bus/Control Connector
O ICIDA’ 27 28 GPIO7 12SRX CLK
O ICIDA’ 29 30 GPIO9_I2SRX WS
010 ICL] 31 3 GPIO11_I2SRX _SDA P102
GPIO12 MCICMD 33 34 GPIO13 12STX CLK #RESIN 1 2 #RESIN
GPIO14 MCIPWR 5 36 GPIO15 12STX SDA 3 4
IRQ GPIO16 CNTRL I2C INT 37 38 CPU DACO0_GPIO17 5 6
39 40 CPUDACOI_GPIOI9 12C GENO SCL 7 s
IRQ_GPI1020 12C GEN1 INT EVMO_GPIO21 L lar
IRQ_GPI022 12C INT 3; 3‘2‘ EVMI_GPIO23 SGNI T Al15 ADIS ?l ig AlS ADIS 'SGND
GPIO24 AD7 45 46 GPIO25_ADI15 Al4 ADI4 13 14 Al4 ADI4
GPIO26_Al 47 48 GPIO: ADI14 Al3 Al 15 16 Al3 AD
B GPIO28 Al 49 50 GPIO29 AD1 Al2 Al 17 18 Al2 AD B
__GPIO30 Al 51 5 GPIO31 Al AlL Al 19 2 ALL Al
032 Al 53 54 GPIO33 Al Al0_Al 21 2 Al0_Al
034 Al 55 56 GPIO35 Al A9 AD9 3 2% A9 AD9
036_Al 57 58 GPIO37 Al A8 ADS 25 2 A8 ADS
_ 38 Al 59 60 GPIO39 Al A7 _AD7 27 28 A7 _AD7
GPIO: 61 62 EVM2_GPIO4 APADC A6_Al 29 30 A6_Al
V. GPIO: 63 64 AY 043 A5 Al 31 3 AS Al
V¢ GPIO: 65 66 V] 045 A4 Al 33 34 A4 Al
V¢ GPIO: V] 047 A3 Al A3 Al
67 68 35 36
V. O: 69 70 V] O A2 Al 37 38 A2 Al
V¢ 05 7 7 VM7 Al_Al 39 20 Al_AD
V. 05 73 74 VM8 A0 Al a1 0 A0_AD(
EVG7 GPIOS4 75 76 EVM9_GPIOSS ALE 43 44 ALE
1 EVG8 GPIOS6 77 78 EVGY GPIOST #RD 45 46 #RD —
EVG10_GPIOS8 79 80 EVG11_GPIOS9 #WR 47 48 #WR
EVG12 GPIO60 81 82 EVG13 GPIO61 #WRH 49 50 #WRH
EVG14 GP1O62 83 84 EVG15_GPIO63 #PSEN 51 52 PSEN
EVG16_GPIO64 85 86 EVG17_GPIO65 b 53 54 {CSO
EVGI8 GPIO66 87 88 EVG19 GPIO67 55 56 ‘CS1
__ASCORXTTL 39 20 EVMI0_GPIO68 ASCO CTS P 38 CS2
ASCO TX TTL. 91 92 EVG20_GPIO69 ASCO RTS 59 60 S3
__ASCIRXTTL 93 94 SPI_SSC MRST MISO RX 61 62 CANO RX
ASCI TX TTL 95 % SPI_SSC MTSR_MOSI TX 63 64 CANO TX
ASCI TX TTL_ASCO DTR. 97 98 1 SSC CLK. EBUG D+ 65 66 USB DEBUG D+
C1 RX TTL_ASCO DSR 99 100 [OTO! L EBUG D- 67 68 USB DEBUG D-
__SPI_SSC#CS NSS 101 102 O] 1 L SPICLK 69 70 CNTRL SPICLK
TX+ 103 104 O] L L MRST 71 ” CNTRL SPI MRST
c X- 105 106 O] H L TSR 73 74 CNTRL SPIMTSR c
X+ 107 108 OR P2L. L #CS NSS 75 76 CNTRL SPI #CS _NSS
RX- 109 110 [OTOR P2H L DA 77 78 CNTRL 12C SDA
NK LED 111 112 [OTOR PWM L 12C SCL 79 80 CNTRL 12C SCL
RX LED 113 114 E] T OST D+ 81 8 USB HOST D+
SPD LED 115 116 MOT( HO_ENCO HOST D- 83 84 USB HOST D-
12C GEN1 SDA 117 118 MOTOR H1_ENCI1 USB DEV D+ 85 26 USB DEV D+
12C GEN1 SCL 119 120 MOTOR H2 ENC2 USB DEV D- 87 88 USB DEV D-
CANI1 RX 121 122 MOTOR TCO FB CANHO 89 90 CANHO
CANI1 TX 123 124 £ +3V3BAT VCC CM CANLO 91 2 CANLO
VCC_CM <t 125 126 >VCC_CM j‘: ) VCC_CM <t 93 9% >VCC CM
3V3<t 127 128 >+3V3 101 3V3t 95 9 £>+3V3
+5V <t 129 130 D> +5V 4TuF +5V <t 97 98 >+5V
— SGND} 131132 {SGND SGND 99 100 {SGND —
+12v<t 133 134 >+12V ;
o e i Kt SGND Tyco Amp 100 Way
lZVGNDi 137 138 {12VGND
12VGND} 139 140 {12VGND
Tyco Amp 140 Way
D D
Checked By: Title: Hitex (UK) Lid.
EDP Connectors Sir William Lyons Road hitex_
Size: Number: Revision: University of Warwick Science Pard
Approved By: A3 EDP-AM-MCI Arl ‘ Ar2 Coventry NEVEINBMENT TANATS
Date: 30/06/2009 (<) Hitex (UK) Ld. [ Sheetl _of3
File: D:\PCB Designs\ DXP\EDP-AM-MC \Module Connectors 1.SchDoc Author: A.Davison
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EVMS8 GPIOS3

A
R201 1P201
Jumper
CPU interupt on current level reached
12VGND
EVGI12 GPIO60
12VGND
203
e
+12V MC
A
—chm %3020;—]— 204 205
220nF " 206 10K 10K
12K
12VGND 12VGND VDCLINK
U201
VCC_CM 4 [ RsT ——_ 207
K2
CPU DACO0_GPIO17 U202A 6 7
R208 2 N LM393M/NOPB | LR RIC
100 - 1 | VLT 3 SGND
202 O Rooo 3 TRIG ouT
Jumper O +/ B
1
210 10K —choz . 12VGNDF—— GND
10K 3300F 1.33AV LM555CMM
CPUDACO! GPIOI9 12VGND 12VGND =—=C203 ==C204
SGND 10nF 270pF
12VGND 12VGND
vCC CM +12V MC +12XMC
U202B B
212 R211 LM393M 2 8”03 204 — EVGO_GPIO40
10K 12K ~1 6 © umper Jumper
EMG TRP J i 2_OICPU PWMO Out, 3v3 or 5V
- 12V MC - EVG4 GPIO48
U203
2
6 © 5
=
_TFc0s B & A EVGL GPIO42
330uF C210 OP1 2 =
TaF T Output 1 £ P206
€206 1 | ool 2 umper ¢
12VGND 12VGND 5 10nf BRI - - 9 EVGS5_GPIOS0 VCC CM
s o
°
% 2
a 5
S 11 £ 3
2 207 Bootstrap § oDircction
10nF r4
OP2f 10F 10 | oy & & Brake 2
- LMD18200T/NOPB
EVM4 GP1045
1P208
12VGND Jumper R218
O {1 —
3 10K
VSENSE EVG16_GPIO64 D203
= GPIOO C208 V2
219 100nF
C209 K2 5 [OJP209
100nF umper
_ 9 GPIOI SGND
12VGND 12VGND
+5V P20l o ) )
A it is normally necessary to heat sink the Vcc supply pin
(pin 6) with 1 square inch of copper on the PCB.
NI It is normally necessary to by pass the supply rail with a high D
quality capacitor(s) connected as close as possible to the Vs
Power Supply (Pin 6) and GROUND (Pin 7). A 1 pF
high-frequency ceramic capacitor is recommended.
Checked By: Title: Hitex (UK) Ltd.
Motor Control Driver Sir William Lyons Road -
S Nurber: Revisiom: Univrsitof Warsick seince porf ARSI I
Approved By: A3 EDP-AM-MCI Arl Ar2 Coventry NEVEINDMENT TANC
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