CQ JOULE MOTORS

www.joulemotors.com

JLM 430v,700v,800v 600A/900A IGBT Motor invertor Vesc based software with isolated inputs.

Joule Motors invertor ESC

Warnings !

Given the lethal high voltages involved 450v,650v,800V, only a trained person should work with this ESC

inverter. Never touch the inverter, battery, or exposed motor wires, when the power is on or even off. The capacitors
need to be discharged after power off, they are not automatically discharged. They will stay charged even after power
off, unless you discharge them. To discharge them, disconnect the HV dc bus and give some throttle. Or use a bleed

resistor and a switch. The caps require a pre-charge resistor as well. (anti spark)
Important advices:
1.  The digital board controller requires 24-25v input ~3.5A (peak) and ~ 1.5A continuous.

2. Make sure the voltage does not drop under 23.5V on the connector, do not use long or thin wires. When fans

start the low voltage can trigger an IGBT fault in case the voltage drops. (white LED indicate gate driver state Enable)
3.  Use Vesc express mode for pc connection it connects to isolated can bus on the board.

The USB on the main board should not be used, because it is not isolated and it is prone to electrical interference
dropping connection at higher currents.

4.  Never power the HV dc bus from a power supply since the motor will also brake during this deceleration. It can
cause the DC bus voltage to go beyond 1000v in case of large inertia motor and sudden braking. Even if you do not
enable the brake, the motor during tunning can case the controller to trip, this event can cause a huge spike in dc bus

voltage.



5. Using the controller with small voltage motors below 50v is not recommended, since the Back EMF might not be

enough to detect the motor parameters.

6. Evenif you do not enable the brake, the motor during tunning can cause the controller to trip, this event can
cause a huge spike in dc bus voltage.

7. Ifenclosed, a small fan maybe needed to cool the gate drivers pcb.

8.  The signals Like USB(via Vesc express), PPM, ADC1, ADC2, Motor temp, CAN bus, brake, FWD/REV are isolated
from 24V main board voltage, and from HV dc bus, this prevents possible erratic operation.

9. Use Vesc tool 6.05, not 6.06 (you will get a firmware update pop up)
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RX and TX are the same pins as Cruise control and FWD/REV. They cannot work in the same time. Jumper solder pins

must be open for RX TX operation.
Resolver and encoder can not work in the same time since they use the same SPI

Solder jumpers must be open and close to engage resolver or encoder AS5047P.

Current sensors!
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Getting connected, power on the board and plug the usb from the Vesc Express

@ vEsc Toal

File Edit ConfBackup Wizards Terminal

L Port VESC - COM8 ~  Baud: 115:
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A Welcome & Wizards
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Power : 199.4 W
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= M| : 1323.0
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@ VESC Tool - [m] X
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JActivate]realltimeldatal

mﬂ(ﬂmdﬂﬁlﬂn
REMIG/ADE]mode]

W VESC Dev Tools
B3 Terminal
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I - D: .30 =+ § ERPM « —ForA
R L: 22.10 pH Lg-Ld: 2.94 pH A: 0.000 mWb «— Param
g T: .0 ps KP: 0.0221 KI: 38.08 — Calc
3 Scan CAN @ 6.00 @ Calc Apply Old — Calc

® w 5000 RPM @ i Duty
= STOP -
® P 0.00 ° .00 A @ Current
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Selecting input method: Analog input signal select 0-5V

@ VESC Tool
File Edit ConfBackup Wizards Terminal Developer Help
No App

General‘
- \ oot
‘ APP to Use ADC
| GRATIS |

VESC IL UART
A Welcome & Wizards Timeout PPM and UART

¥ Connection oot Bk Cllens ADC and UART

CAN Baud Rate Nunchuk (12C, Nyko Kama)
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= & NRF

@ Motor Settings Pairing Done
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[0 Additional Info

@ Experiments L

B Comparison w Throttle Mode Current Control

e App Settings UAVCAN Raw RPM Max 50000
5% General e Motor Current
& ADC

() Nrf =
& MU Kill Switch Mode Disabled

False

2% Data Analysis
KT, Realtime Data Can Status Rate 1 50 Hz
% Sampled Data Status 1
RT. Experiment Plot e s Status 3
@ IMU Data
@ BMSData
Log Analysis
\W VESC Dev Tools Can Status Rate 2 5Hz
B3 Terminal Status 1
ML Scripting Can Messages Rate 2 Status 3
LispBM Scripting Status 5
CAN CAN Analyzer

Status 5

Go to App settings > General > select ADC then on ADC at Control Type select Current Reverse button.

Then save APP pressing Al
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PPM input select and throttle range + A, button to save in to file

B File Edit ConfBackup Wizards Terminal Developer Help

General\, / Controls,
-—o A, S
APP to Use PPM
| GRATIS |

VESC ID ADC

A Welcome & Wizards Timeout UART
# Connection Timeout Brake Current PPM and UART
# Firmware CAN Baud Rate ADC and UART
5 VESC Packages ) )
@ Motor Settings Paiting Done Nunchuk (12C, Nyko Kama)

L= General Enable Permanent UART NRF

% FOC Shutdown Mode Customn User App

S Ez‘decomrflllis CAN Mode PAS

itional Info . ] /
. UAVCAN ESC Index ADC and PAS

B Experiments

B Comparison UAVCAN Raw Throttle Mode Current Control
=~ App Settings UAVCAN Raw RPM Max 50000

= General UAVCAN Status Current Mode Motor Current

o PPM

) Nrf
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3 Scan CAN Can Status Rate 2 5Hz

® w 5000 RPM J/® 1B 3.00 A Duty
® P 0.00 ° </® HB 3.00 A Current

Throttle calibration 0-5v

@ VESC Tool

File Edit ConfBackup Wizards Terminal Developer Help

A ® | Genera /Mapping\ T
U£ Input Deadband 15%
 GraTis |

A Welcome & Wizards “ | ADClStartVoltage  0.90V
a¥ Connection ADC1 End Voltage 3.00V
i@ Firmware
VESC Packages
& Motor Settings
%= General
% Foc
(™ PID Controllers
[ Additional Info
B Experiments
B Comparison
= App Settings
i3 General
6 ADC
@) Nrf
@ MU
7% Data Analysis
RT. Realtime Data
2% Sampled Data
RT, Experiment Plot
@ IMU Data
@ BMS Data
£ Loa Analvsis =
CAN-Devices
@ JLm_600A_700v_M ADC Voltage Mapping

Use Centered Control ®Help OReset © Apply

|+

ADC1 Center Voltage  2.00 V.
Invert ADC1 Voltage | False

ADC1 Abs Min Voltage 0.00 V

1] (=] [ (1= [ |

ADC1 Abs Max Voltage 3.50 V

ADC2 Start Voltage  0.90 V
ADC2 End Voltage 3.00V

I» I+ >

Invert ADC2 Voltage | False
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CH1 Min:0.64 Max:3.30 Center:1.97 | A_A782 V(A A %)

CH2 Min: 0.00 Max: 3.30 3.2992 V (100.0 %)

3 Scan CAN

:/® w 5000 RPM $/® 1B 3.00 A o Duty
Ay

S®|P 6.60 ° ® HB 3.00 A Current

CH2 should be max or zero when you put the pin 6 on J7 to the GND, and be configured as brake.
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Accessories (encoder + encoder cable and encoder pcb optional) not standard package

For any questions, please send an email to i.berca@joulemotors.eu

https://joulemotors.com/store%2Fshop/ols/products/jlm430v400a
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