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This manual was explained in detail for the Lingbo series controller, which update download
illustrates and parameter adjustment.

Before using the software, please read this manual. In order to facilitate the operation, please keep
this manual.

In order to make the software of maximum utility, please make sure the end user to use this manual.
Please be sure to read the manual carefully before starting the operation.

Disclaimer:

For the Lingbo controller program updates and parameter adjustment can only be done by
professional and technical personnel.

If without the written permission of our company for the Lingbo Controller, the application update to
download and parameter of the controller adjustment is not allowed.

It is forbidden to non-professional personnel operate this software.

In the above event, our company will no longer be responsible for accident happens by controller.
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1. Abbreviation

ECU Electronic Control Unit
eScooter Electric Scooter

MCU Microcontroller

PWM Pulse Width Modulation
GND Ground

Ta Ambient temperature
B+ Battery positive

B- Battery negative

LED Light-emitting Diode

2. General Information

2.1 Application Scope

This technical customer document (TCD) refers to the LingBoeScooterECU.

This document describes the acceptable working conditions, boundary condition of LingBoeScooterECU and the
interface specification with other modules installed on the eScooter. LingBoeScooterECUcan only work normallyunder
the TCDspecified conditions.

LingBo is responsible only for the ECU failure which leads to the eScooter failure due to the design, production and
transportation of ECU. LingBo is not responsible for the other parts failure in the system which leads to the eScooter
failure.

2.2 Warning

The assembly and disassembly of ECU itself must only be carried out by LINGBO. A repair of the ECU or their
sub-components is not admissible without written agreement.

The Customer acknowledges that the power classes, current and speed limitation built in LingBo’s products are based
on the Customer’s requests and solely for the purpose of the Customer and/or its distributors’ internal testing and
diagnosis. The Customer undertakes to be solely responsible for ensuring that its products installed with LingBo’s
products comply with the applicable governmentmandatorycriteria from time to time before being released to the
market. Further, the Customer shall indemnify and keep LingBo harmless from any claims from any third parties of
whatever nature (including but not limited to human body injury/death or property loss) due to the Customer’s
failure to comply with the aforesaid criteria

LingBo will not be responsible for any usages which exceeds the TCD specified boundary condition.

Please pay attention to the following safety instructions and take these as a reference inthe manual of the eScooter
which is equipped with LingBoECU:

(1) Ensure the throttle will not send out any wrong speed regulation signals during operation.

(2) Ensure the reliability of electric braking signal to ECU.
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(3) Ensure the mechanical brake can provide sufficient braking force

(4) Ensure the correct battery connection, e.g. prevent reverse polarity or connecting battery wires to the pins for
phase wires by mistake..

(5) Ensure the correct motor connection, e.g. prevent motor phase from short or open.

(6) When the eScooter is charging, ensure that the charger and the ECU are disconnected, or a suitable fuse is
connected between them.

(7) Due to the high temperature of the ECU surface when eScooter running under heavy load, please give warning to
the user that before touch the ECU or their mounting area, anticipation first in case of being scald.

(8) Due to the operation voltage exceeds the defined safety voltage of 36V, please give warning to the user that do not
touch the electric part (connectors) directly to avoid to get an electric shock.

(9) Ensure the correct wire connection, e.g. prevent connecting battery wires to the pins for phase wires by mistake.
(10) Ensure that the B- of anti-theft device should be connected to the B- of battery directly. Meanwhile, connecting
the B- of anti-theft to the logic GND of ECU is strictly forbidden.

(11) Ensure to install the ECU waterproof cover after wire harness assembly.

3. ECU Model List

72122 72152 72182 72252 72352

Model Mosfet Volt/DC/Phase Software Function Cable
72122HK3A 12 72V/45A/150A Gen 3 30P-76
72152K3AP 12 72V/60A/180A Gen 3 30P-76
72182H]J3A-M6(NIU) | 18 72V/80A/240A Gen 3 30P-76
72182H]5AE 18 72V/80A/240A Gen 5 30P-76
72252H]5AP 18 72V/100A/280A Gen 5 30P-76
72352C5X 24 72V/180A/400A Gen 5 30P-01
72352-410E 24 72V/150A/350A Gen 5 35P
72552C5X 24 72V/240A/520A Gen 5 30P-01
72552C5XT 24 72V/300A/620A Gen 5 30P-01
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4. ECU Name Regulation

72122 HK3A

Model Name 72122
K: 12 Mosfets
J: 18 Mosfets
C: 24 Mosfets

3: Gen 3 platform(software different)

5: Gen 5 platform(software different)

5. ECU Function Description

5.1 Function Description

Driving

Function Description

Stepless Speed Regulation

The ECU can stepless regulate eScooter speed through correct
throttle input (1.2V-3.3V).

E-Brake ECU will charge the battery base on the battery state of charge
(SOC). Maximum battery voltage would be limited not greater
than 84V.

Three Speed Modes 1.The signal is from button.
2.Three mode can be selected. The speed limit of the three speed
mode is High(100%) , Middle(80%), Low(60%).

Cruise 1.The signal is from switch.
2.low level efficient.
3.Enter cruise mode if the button is pressed over 0.5 seconds
during driving
4.Exit cruise mode if met any conditions below:

1) Effective braking
2) Power off or faults which causes motor stop
3) Press the button once again

Communication 1.Support the RS485 or CAN communication with different part
number

Safety Function Description

Startup Lockout

If the throttle is already out of neutral (>1.2V) while power up,

ECU will not drive the motor, throttle should be returned to

6




Lingbo Controller ~ LingboTech@hotmail.com

neutral to start the eScooter.

Throttle fault

ECU will stop output if any wires of throttle is open or any two
wires are shorted.

Battery Current Limit

ECU will limit the max battery average current to prevent
shorten the battery life (note: see 5.2.1 for more detail)

Over temperature protection

Prevent ECU damaged from overheating .

Overvoltage cut off

Cut off output to the motor if battery voltage is too high

Under voltage foldback

Battery current limit foldback start when the battery voltage
below 4V+UV (under voltage), and the current limit will be
reduced to 10A at under voltage.

Under voltage cut off

Cut off output to the motor if battery voltage is too low (note:
refer to 5.1.2).

Motor stall cutoff

Cutoff output to the motor in 2s under stall condition.

Motor HALL fault check

ECU will cut off the output if detected HALL fail.

Motor short protection

ECU self-protection from motor short. Note: protection is valid
for phase to phase, phase to B+, not valid for phase to ground.
Note: Short protection is valid if induction is higher than 0.5uH
(e.g. 22cm, 1.5mm? wire), or resistance is higher than 0.60hm
between the ECU motor phase pin to the short point of motor
phase.

Anti-theft

1. The signal is from switch.

2. ECU will brake the motor and then block the motor when
receives the available anti-theft signal during driving.

3.When eScooter is not running, the motor will be blocked.
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5.2 ECU Block Diagram

I I8ACC faih IER/BAT+
12V f———"——— | & #I/Brake(High Level)

&/ Brake(Low Level)

W/ Cruise 7L HEZR/Motor phase U
{5]ZE/Reverse B HLHILE/Motor phase V
> B HELkMotor phase W
%*ﬁ/ﬁ[{lgh Gear otor ph ase
R/ Low Gear
GND
= TIEE(S S /Function Signal
) L HUE AR /Hall A
HLHE /R/Hdl B B E AR AE
P HLE /R/Hall C B
/HALL
HLHLE SRM/Hall GND | | SENSORS
B /RSV/Hall 5V
HLHLE RO
/Hall Inputs
Throttle 5V Bt S AR/BAT-
Throttle Signal
Throttle GND
Bstizilk
Motor Temperature Signal i# W/ Comm /GUI Tool
GND
_E4HA/GUT Tool

FOC #=4]28/FOC Controller

6. ECU Environmental Specification

The eScooter ECU operationenvironmental temperature range: -25°C ~ +60°C.
The eScooter ECU Storage environmental temperature range: -10 °C ~ +40°C.
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7. ECU Electrical Boundary

7.1 Power Supply

System Status
CETTS -~
(BRGNS

System Active

[FHETIE 3

System Passive

(BN L

Supply Voltage
JHEREE

v

The eScooter ECU could remain in operation under the voltage supply between 54VDC~90VDC.

(1) Overvoltage
The eScooter ECU stops output above the voltage supply at 90+1VDC.

(2) Under Voltage
The eScooter ECU stop work under the voltage supply at 54+1VDC.
Notice: If battery voltage decreases to less than 38V(under voltage point), ECU stops output, if battery voltage
increase from the voltage below under voltage point, then ECU will start output at 40V when spin the throttle again
from zero .

7.2 Current Boundary

Short Protection

ECU is preferred to be used at non short operation status. LINGBO shall not guarantee ECU function remains to be

normal if short signal interfaces to each other, or to B+ or to ground or to motor phase.

In case of following conditions, the ECU will be damaged permanently. In the rare cases of the vehicle being in driving

status during this short circuit, people on the vehicle may be injured under some extreme cases.

(1) B+ shortto GND.

(2) Throttle Power short to B+.

(3) Anti-Theft Wheel Sensor short to B+ or GND.

(4) Motor phase short to GND

To prevent the accidents under above cases, we recommend taking care of the special insulation on the naked areas
9
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of the wiring harness and connectors which related whose pins mentioned above during e-scooter assembly.

8. Controller Functions Connection

8.1 Controller’s Function Wiring

VAVEAVEAVEAVEVEAVEAVEEVEAVE
(VAR\VAEA\VEA\VAEA\ VA2 \ VA2 \ VAEA VAR \ VA \VZ

30P-76, 30P-01

10
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Lingbo Controller

8.1.1 72122/72152/72182/72252 wiring (30P-76)

30P-76 Wiring Definition
1. Hall Plug (waterproof plug) 2. Throttle 3. Ignition 4. Low Brake (0V)
5 wires, connect with motor hall 3 wires, connect with throttle 1 wire, connect with B+ 2 wires, connect with brake switch
T
I

‘ :“M Ignition
Throttle i / )

: @00 m‘é’ffﬁn‘nm
Jaat/0a/29 —

LNy
5. High Brake (12V) 6. Three Speed 7. Speed Limit 8. Volt Choice(60V/70V)
1 wire, connect with 12V brake 3 wires, connect with three speed switch 2 wires, plug in speed limited 2 wires, plug in 60V

Y Speed Limit GNI»
\ ['Speed Limit Volt Choice
9. Cruise 10. Reverse 11. Anti-Theft Power 12. Motor Lock
2 wires, connect with cruise switch 2 wires, connect with reverse switch 2 wires + 3 wires, connect with anti-theft device

'%"e,:Se _—
Anﬂ.‘n,JP\'\
— %

13. One-LIN Meter 14. Phase Speed 15. Program Port 16. NONE
1 wire, connect with display One-Lin Wire 1 wire, connect with display phase speed 4 wires, connect with USB cable to PC 2 wires, custom function port
' / i
3 y [ UART Plug _

11
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8.1.2 72352/72552 wiring (30P-01)

30P-01 Wiring Definition

1. Hall Plug (waterproof plug)

2. Throttle

3. Ignition

4. Low Brake (0V)

Red - Hall Sy

Red - Throttle Sv

Black - Hall GND Black - Throttle GND Orange - Ignition Yellow/Green - Low brake
Yellow - Hall Signal A 2 Black - GND
Groon - Hall Signal B Green - Throttle Signal
Blua - Hall Signal © /
f
Throttie [ tow
. Br,
e St
BN
TEIF0LAE
vastFull
I 2000 10,28 |
5. High Brake (12V) 6. Three Speed 7. Cruise 8. Reverse

Purple - High Brake 12v

Yellow - high speed
Black - middle speed

Grey - Cruise

Brown - Reverse

Hall Spee

white - low speed Black - GND Black - GND
r 4 ;s b
o [ e ! e!e-i--""m!_f
HHigh oy RLTE =%
Sl | Middia Speed 5| o
[vigh speed_{ |
9. Boost 10. Hall Speed 11. NONE 12. Program Port
Pink - Boost White - Hal Speed E:,:ﬁ % Nh?gEE For customize function
Black - GND e
L J
N
Boost i y

12
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8.1.2 72352-410E wirings (35P)

35P |Color Definition Function B Plug 35P |Color Definition| Function B Plug
9 |Red Hall 5V
12 white hall speed Hall Speed
35 (Purple Temp Sensor e
32 |Black Hall GND cn EA«EZ}\ 28 |black GND
a
21 |Yellow HallA E&}" 15  |blue-white low speed Three Speed
22 |Green Hall B K= 16 |yellow-white |high speed
33 |Blue HallC 26 |Black GND
A ; . ;
/ | Customize FUNC t‘ﬁ
1 |orange ignition Ignition M 4 (white FUNC_1
green motor signal - /,./ 5 |white FUNC_2 T :
Anti-Theftlock| «f 17 .
blue theft signal o e | 9 29 |Black GND f{&
motor LU e
2 |orange ignition —= 26 |white FUNC_7
Customize FUNC ’
7  |purple ,."-%-’_- . 29 |Black GND ﬁ
Program Port  |Program Port ‘i’&
g rhit: e
W 17 |white FUNC_5 Customize FUNC ﬁ
30 |black-white |GND o
18 |green-white |throttle signal Throttle FﬁE‘E & 25 |white CiicE TN 5)
6 |red-white throttle 5v o }
24 |purple high brake High Brake @ 3 |white FUNC_OUT1 |Customize FUNC ﬁ

8.2 Controller’s Function Overview

(1) EBS:
1)EBS Brake: Electronic brake, which has high-level and low-level electronic brake. For example, if the brake is high
level, brake cable connects to the signal wire. The voltage will be from low to high while high-level braking, and the
voltage’s scope is generally 12V to OV. If the brake is low level, brake cable connects to ground wire. The voltage will
be from high to low while low-level braking, and its voltage is generally OV to 12V. EBS brake is default to have the
function of reverse charge. Cathode should be always connects to the negative line of assembly line.
2)Normal Brake: it means to cut the power while braking, whose function will become true if closing EBS via
debugging soft.
3)Mechanical Brake: if not connecting the brake line, it is mechanical brake.

(2) Cruise
The cruise mode will automatically exit when twisting the rolling handle. The cruise function had better not be used

in the downtown.
13
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1)Manual Cruise: it needs install the button. Signal lines connect to the cruise lines, and cathode connects to the
negative lines of controller.

2)Automatic Cruise: it is effective without connection, and it can go into the cruise mode with keeping a constant
speed.

(3) Three-speed Function
1)Shift Three-speed: if the switch is shift switch on the motor, please choose the shift three-speed and connect with
the high-speed line, low-speed line and the controller’s cathode line (black line).
2)Button Three-speed: if the switch is button switch on the motor, please choose the button three-speed and connect
with the high-speed line and the controller’s cathode line(black line). Button three-speed is inching, and it is deemed
as the high speed, and the cycle of high, middle, and low speed.

(4) Reverse Function: Reverse line connects to the controller’s cathode, and the function can be true after fixing a
button.

(5) Speed-limit Function: it is deemed as no speed-limit, if the function comes true, it need debug the soft.
The best discharge method for disconnecting the controller: Turn off the battery’s air switch, and open the weak
current lock to discharge, and there’s no electricity after discharging for a while. When disassemblying the big power
controller, please don’t discharge if the positive and negative lines are short-circuit.

9. Connect with PC

9.1 72122HK3A/72152K3AP/72182H]3A/72252H]5A model controller

(1) Connect 72122HK3A/72152K3AP/72182H]3A/72352-410E controllers with computer directly.

14
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connect with PC

Dust-proof plug Program plug

(2) When the program plug not for use, you can plug in the dust-proof connector.

9.2 72352C5X/72552C5X model controller

(1) Connect 72352C5X/72552C5X controllers with computer(two USB should connect with PC)

15
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Program plug(data)

Program plug(power)

When it connected with PC succeed, and controller no problem, the software will show COM port automatically.

9.3 72252H]J5APU/72352-410E model controller

The programmable cable of 72252H]5APU/72352-410E controller with RS485 cables. Pls. Check below picture.

The 72252H]J5APU controller connect with 30P for programmable, 72352-410E controller connect with two pins
plug for programmable. And 72352-410E controller need to connect battery B+, B-, ignition then it could be
communicate with PC.

72252H]J5APU
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10. Software installation

10.1 USB Driver Installation

(1) Download the “LB USB Driver” file, install the file.

| LB USB Driver 3SR

mmel) R e P [=ll® =
— bl
EEINFEE:  CH34ISERINF - ERINFLAR (s -
o WCH.CN =3 . o
|__ USB-SERIAL CH340 .0_\ BRI 2011.11

: - |__ 117042011, 3.3.2011.11
. A mg | Y
ot install succeed
= Installation
Lo SN

10.2 Software installation

(1) choose the suitable software for your controller
For Gen 3 controller, you can use this Gen 3 software.

|E3 Gen 3 software LB GUI V121.18.0329

For Gen 5 controller, you can choose this Gen 5 Software.

¢ LingBo ECU Gen3 Gui V2021.0227.1401.RC50

., iconengines l

. imageformats

« platforms

& styles

|%, GUIV3UnknownDevice.dll

S I BMCCP SerialPortCommunication.dl|
J LBMCGuiv3

|%) Qt5Core.dll

[% Qt5Guidll

{% Qt5SerialPort.dll

|%) Qt5Sva.dll

{%) QtsWidgets.dll

|%) UnKnownLogicComponent.dll

If after installation and cannot connect with controller correct, you can install the Patch. If your computer with
32bits, choose “VC_redist.x86”. If your computer with 64bits, choose “VC_redist.x64".

#2 VC_redistx64 (2)
12 VC_redistx86 (2)

17
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11. Controller connection

(1) Open the software after installation

(2) Connect the controller with computer

(3) Choose the correct COM port, click “connect”

(4) then the controller parameters can be adjusted accordingly.

12. Gen 3 Controller Parameters Setting

When you run the software succeed, there will be shown below surface:

E3 L8 GUI v121.18.0329(Note: Modify the parameters, please observe local laws and regulations, the Company is not liable) [=
E e = L L2 P 0 ) f
Bl FOC Controller )"‘-CJ T on4 4 -~ c b 4 &

Bl Basic Parameters Setting Comnect [JartPort Upload Dowmload Default Import Export Language
“Motor Paransters i Basic Parameters Setting =
Fliotor Setting HALL Sensor Type 120° =l
-Battery Setting Sensor Shift -120 .
| Current Setting Motor Parameters Pole Pairs 30 |
L-Throttle Setting Motor BEMF Constant 60
: I
Warranty Date |E|
\-Versiom Information Motor Max Rpm 720 I

# Function Parameters Setting |

LBMC GUI == Y—G-B =l
Y-G-B =
e Disable A
'0' Upload parameters successfully Yl E
60 =
|
| 15
Battery Params
UnderVoltage 48
Battery Setting Soft UnderVoltage 54
Alternative Battery Params
UnderVoltage 41
Soft UnderVoltage 43
: Max. Input Current 40
Current Setting B
Thrattla | Innar | imit Af Drntactinn A i

On the left is a tree list, it shows setting parameters of each group for FOC conroller.
On the right side is the sidebar of software.
After you click the parameters from names on right, there will be one hanging box to show the sepcific natuer of

parameters and value ranges, pls. See it on below picture.

18
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LEMC GUI V2.1.2 (Note: Mod

' EFOC Controllex
B-Controller Parameter setting Controller Parameter setting

Notor parameters

| Voltage parameter settings Phase shift value
' Current paramster ssttings Motor parameters Pole pairs i‘
Temperature parameter setting: Rated motor speed (rpm) 1
Motor blockage settings |
~Throttle parameter settings Battery Voltage (V) :jl
Accel and Decel parameter sett Maximum work voltage (V) W
Voltage of undervoltage (V):
B-Ce voltage (V)
¥hen lower than that woltage, controller will step for protection
Speed Limit Fune setting Voltage parameter setfings oitage of Uhdervoltage (V) |
“Cruise Func setting Backlash of The undervoltage (V)
~3Cears Func setting
~Reverse Func setting Battey soft undervoitage protection enable Li
Flux-W¥eakening Func setting Voltage of battery soft undervoltage (V)
Motor start-up phase current (A)
Maximum phase current (A}
The holding time of maximum phase current ..
Current parameter settings - i
Rated phase current (A)
Average current (A)
. W . Temperature ratio 1 of current control
. = . R —

12.1 Basic parameters setting

Basic Parameters Setting
HALL Sensor Type =]
Sensor Shift -120
Motor Parameters Pole Pairs 30
Motor BEMF Constant 60

Motor Max Rpm 720

Motor HALL Setting Y-G-B B
Motor Phase Setting Y-G-B =]
Motor Direction Setting Disable

Motor Setting

(1) Motor Parameters

“ Hall sensor type”: it can be choose 60 degree and 120 degree, it's depends on your motor, you can check this data
with your motor supplier.

“Sensor Shift”: this data will be different according to motor, you can refer to some data below to test.

“Pole Pairs”: you can check this data with your motor supplier.

“Motor BEMF Constant”: it will shown as default 60.

(2) Motor Setting

“Motor Max. Rpm”: you can check this data with your motor supplier.

“Motor Hall Setting”: there are “Y-G-B”(means yellow-green-blue), and “Y-B-G” (means yellow-blue-green) for choice,
this data will be rated motor can run or not. It’s basic match for running motor. When you match with new motor, you
can test it with two options. If the motor can run smoothly, the data is no problem.

“ Motor Phase Setting”: there are “Y-G-B”(means yellow-green-blue), and “Y-B-G” (means yellow-blue-green) for
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choice, this data will be rated motor can run or not. It’s basic match for running motor. When you match with new
motor, you can test it with two options. If the motor can run smoothly, the data is no problem.
“Motor Direction Setting”: disable as default.

When above iterms set corerct, motor can be run smoothly.
Here is Motor Tuning Parameter List for reference.(some data may not correct).

Phase Hall
No. Of Configuration | Configuratio
Motor Brand Type of Motor Pole-Pa | Phase-s n
irs hift  |yell | Gree | Blue|yell |gree
blue
ow n W | ow| n
U \'
QsV3 10inch, 12inch, 13inch V3
Motor 16 -120 blue | gree blue | gree
n n
QS/WDF/Ji
nyuxing/Lia
nmeng 10 inches . 12 inches 23
12 inches full 24 60 gree
Qs green| blue n |blue
13inches 28
WDF 12, 13 inches hollow 16
. gree
Lianmeng 10inches Tile-shaped 16 -60 green| blue blue
n
. . gree gree
Jinyuxing 12inches 20 -60 blue blue
n n
gree
Unite Motor 2.2KW (3000R) 6 -120 green| blue blue
yell -
gree gree
Lingbo Motor 2KW,3KW,5KW (5000R) 6 173 yell blue ow blue
n n
ow gree gree
Haoya Motor 1.5KW 4 -60 blue blue
n n
whit
Multi-wire 10inches 13RV-45H -60 green| blue gray
e
gree
Single wire 10inches 10.8RV-30H 60 blue blue
n
gree
Single wire 10inches 12RV-45H -60 green| blue blue
Weilida 23 1
gree
Single wire 10inches 16RV-55H -60 green | blue blue
n
gree
Single wire 10inches 13.5RV-30H 60 green| blue blue
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n
gree
Single wire 12inches 13RV-45H bg 120 green| blue blue
n
yello
w
gree gree
Single wire 12inches 12RV-45H -60 blue blue
n n
gree
Single wire 13 inches 120 green| blue blue
n
23 gree gree
Single wire 12 inches 14RV-45H -60 blue blue
n n
23 gree
X-long 10 inches 13RV-45H -60 green| blue blue
n
Battery Type 60 =
Alternative Battery Type A8
Battery Params
UnderVoltage 48
Battery Setting Soft UnderVoltage od
Alternative Battery Params
UnderVoltage 41
Soft Under\oltage 43

(3) Battery Setting

“Battery Type”: it could be choose by 48v, 60v, and 72v.

“Alternative battery type”: disabled as default.

“Undervoltage”: It depends on your battery undervoltage. Like your battery with overvolt 45V, you can set it a bit
higher like 48v. When lower than this data, the controller will stop to work.

“Soft UnderVoltage”: This is a volt to limit controller current to work. You can set it a bit higher than 48v to protect
your battery.
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: Max. Input Current 40
Current Setting "
Throttle Upper Limit of Protection 4
Throttle Lower Limit of Protection 0.4
Throttle Setting Throttle Highest Value 3y
Throttle Lowest Value B
Warranty Date 1808
Warranty Date Y :
Version 121

Version Information

(4) Current Setting

“Max. Imput Current”: Pls. don’t set it higher than controller DC Current.

(5) Throttle Setting

“Throttle Upper Limit of Protection”: If throttle input more than this data, the controller will detected throttle as
damaged, then stop for work.

“Throttle Lower Limit of Protection”: If throttle input lower than this data, the controller will detected throttle as
damaged, then stop for work.

“Throttle Highest Value”: The lowest voltage for the effective work of the throttle.

“Throttle Lowest Value”: The highest voltage for the effective work of the throttle.

12.2 Function parameters setting

Function Parameters Setting

Speed-Loop Mode Setting Sport ~|
Mode Setiing Throttle Response Setting Normal =l
EBS Function Switch Enable =~
EBS Setting EBS Charge Peak Current(A) 40
_ Anti-Theft Function Switch Enable =/
ATF Setting -
i ) Cruise Function Switch Enable Ad|
Cruise Setting |
Speed Limit Function Switch Enable |
Speed Limit Setting Speed Limit Percent a0
(1) Mode setting
“speed-loop mode setting”: there are three mode —— “Soft”, “ normal”, “ sport” for choice.
“Throttle Response setting”: there are three mode —— “Soft”, “ normal”, “ sport” for choice.
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(2) EBS Setting

“EBS function switch”: when enable EBS function, the e-brake function will be enabled.

“EBS Charge Peak Current(A)”: This data was related to recharge/regen function, we recommend the default data.
Don’t change it.

(3) “ATF Setting”: when enable anti-theft function, and connect with your alarm, the anti-theft function will be
enabled.

(4) Cruise Setting: when enable Cruise function, the cruise function will be enabled.

(5) Speed limit setting: when enable speed limit function, the speed limit function will be enabled and this speed
was decided by speed limit percent. Speed limit cable should be connect with a switch.

Tri-Speed Function Switch Enable
Tri-Speed Key Mode Shift £.d
Power-On Gear(Button Mode) Low—Geaz
High-Speed Percent 130
Middle-Speed Percent 100

Low-Speed Percent 70

TrniSpeed Setting

Button-Four-Speed Switch Disable
Fourth-Speed Percent a0

Flux Max Peak Current 4h
Reverse Function Switch Enable
Reverse Setiing Reverse Max Rpm —30

(6) Trispeed Setting

“Three speed function switch”: Choose “enable” or “disable”.

“three speed key mode”: Choose “Shift” or “switch” according to your connection, if you connect three speed wire
with a switch, pls. choose “switch”. If you connect three speed wire with a button, pls. choose “shift”.

“high-speed percent”: You can set this percent <100.

“middle speed percent”: You can set this percent lower than high speed.

“low speed percent”: You can set this percent lower than middle speed.

“Flux Max. Peak current”: this data is for flux weakening, we recommand to use default data.

(7) Reverse Setting

“reverse function switch”: Choose “enable” or “disable”.

“reverse max. Rpm”: this data was related to recerse speed. You can set it in low rpm.

13. Gen 5 Controller Parameters Setting

Now the Gen 5 with Chinese version, English version is on updating. For Gen 5 controller, it comes with self-learning
function, so when you connect the motor and Gen 5 controller and power on, the controller will read the motor data.
It's more easy to make match work for new brand motors.
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13.1 Self-Learning

(1) Connection for motor and controller, battery

For self-learning, it should be connect three phase and hall plug for motor and controller, battery B+ and B-
connected with controller.

(2) Connect controller with PC, and open software

* lingBo ECU Gen3 Gui V2021.0227.0838.RC49.

Help

. |a| Port Operation

HiREE O

Port & H4: coM4 -

Baud rate EFFE: 19200 M

Data bit Z(#E 17 : Data 8 M

Stop bit {Z 1Lz One Stop -

Check Digit #5534 f7 . No Parity |

Flow control type 737, No Flow Control ~|

(3) Click icon . Click “ start lean”, the motor will be turn slightly, when it learn succeed, you can check the
learn status.

- B[b]

B¥IZ28  FCETEE | Learn Status

Dk EHFAETES Sk gFIREEE
TR IE(E: 30. 00 T
AB AR ANIRAT ] : 2000 =
BirkfE: ‘rpm HjPﬁsze Shlﬁ.60 gooo &=
HALLWES
HERE - Jrom/sec = 1.2
EEREt%E: Iﬁfﬁ_@ﬁj | 9 1 [:D
: : P 211

s 3:03

ik 422

ik 5:06

s 6
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13.2 Controller parameters setting

Help

be®

EHEER

EHESH

B ThaEe

wEW &

(1) Motor Parameters

P~ Motor type Dk (sPu |

.‘\". Sensor type f&2EELER [RALL J

’ fg Phase angle HALL{EE A4 (Hall 120° ]
EHERR Phase shift (1 B (FREMBEE [-60 e
© AT Rs (80.0 e
i Ld (97.0 lbH
o La (124.0 bH
EHEEH Back EMF constant 5 sizh# 53 (S8 %) (77. 0 : rmskrpm
max. rpm BEEE (1000 > rpm

Pole Pairs it (28 2

s 3 Th Phase Color DiAfHZEHRE  [Y-6-B |

Hall Color DiAHALLIE#HE  [(Y-GB ]
Motor Forward & Reverse o EFHEER [l

Tk 4L 25A/BET A ¥ B A-LEAD-B |
Lk 4REL22SC60370IE A A E|DIR_0
W C o D(Cemate )

“ Motor type”, “sensor type” will be shown as default.

“phase angle”: you can choose the phase angle data according to motor, ask your motor supplier, they know it.
“phase shift”: You can choose the phase angle data according to self-learn work.
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“Back EMF Constant”: this data don’t need to change.

“Max. Rpm”: You can ask your motor supplier for this data.

“Pole Pairs”: You can ask your motor supplier for this data.

“Phase Color”: there are “Y-G-B”(means yellow-green-blue), and “Y-B-G” (means yellow-blue-green) for choice, this
data will be rated motor can run or not. It’s basic match for running motor. When you match with new motor, you can
test it with two options. If the motor can run smoothly, the data is no problem.

“Hall Color”: there are “Y-G-B”(means yellow-green-blue), and “Y-B-G” (means yellow-blue-green) for choice, this
data will be rated motor can run or not. It’s basic match for running motor. When you match with new motor, you can
test it with two options. If the motor can run smoothly, the data is no problem.

“Motor forward & reverse”: when make it enable, the motor run direction will be reverse.

(2) Control Mode

Help

% )VO\ 1?_.,] et

EHZEER
Control Mode:
EHESH
gl [ R |
@ g%ﬁﬁ;‘% Speed Control
T 1 - ontro!
f s Tha BEEHIEK vort Control

WmEH B

There are three control mode for choice.

“speed control”: it means throttle was corresponding motor speed.

“torque control”: it means throttle was corresponding motor torque, this way with best control.

“volt control”: When a motor with 72v1000rpm, there is an algorithm in the controller that the throttle voltage
corresponds to the motor speed. It’s similar to speed control.

(3) Voltage parameters.

The controller with two volt choice, when you plug out volt choose cable, it will be enable the first voltage
parameters. when you plug in volt choose cable, it will be enable the second voltage parameters.

This is the first voltage choice.

“Battery volt”: Choose “48v” or “60” or “72V".

“Overvolt”: it depends on your battery overvolt. Like your battery with overvolt 84V, you can set it in 84v

“Exit overvolt”: when the battery voltage higher than “overvolt”, it should be down lower than “exit overvolt”, the
controller will rework.

“Undervolt”: it depends on your battery undervolt. Like your battery with undervolt 63V, you can set it in 63v

“Exit undervolt”: when the battery voltage lower than “undervolt”, it should be down higher than “exit undervolt”, the
controller will rework.

“min. Work volt”: it's means when battery reach this data, the controller will rework again.

26



Lingbo Controller  LingboTech@hotmail.com

Battery VoIt B3 jth B3 FE %4 |

’ Overvolt i [ [ [
ELE TR Exit Overvolt i 1t [EE{E (9.
[

[

Undervolt 7 [ [B1{E
Exit Undervolt i [} R JE & (&
Min. work volt F/N T{EEEE (Power—off) v

l
-]
-]
-]

l

o o] 1] | |©e
= = = = =

65.

ERIETRE

wEHE

(4) Second Voltage parameters
This was achieved by volt choice plug, when the plug connected, the controller will be use the second voltage

paramteres.

Battery VoIt it B R [60-
overvolt i JE [®{E [80.
Exit Overvolt 1B 4 & B {E [78-

é Undervolt XJEIR{E (45.
: Exit Undervolt B REIRE (47
Min. work voit /N TA/EE & (Power—off) [40.0 =

o o o o] o
4

b=TIE A =
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(5) Current parameters

“Phase current”: you can set this data < your controller phase current.
“DC current”: you can set this data <X your controller DC current.

| i LingBo ECU Gen3 Gui V2021.0227.0838.RC49
Help

Phase Current f{HE R 5 J{E (240, 0 SA

DC Current %745 e i IR R (8 A
C o D(Cemare )

fiaEnk

HEH &

(6) Controller temp set(no need to change)

EHSREE

Overtemp protect;y 8 (48 B¢ 120 i @
Overtemp protect exit;} ;2 (Z4035 48 BF |

®)

242554 Femp control starting tempjE 353 S jEE 75 :
Temp control end tempﬁ@%lﬁﬁg 0
) %ﬂcontrol terminal output raticﬁ%@%ﬁﬁﬁﬂj g (30 :] %

wEHE

A

&

When controller and motor with same temp sensor(for example KTY83-122), this function will be enable.
For sample order, temp sensor not included, only support for mass order customized.

“overtemp protect”: this is temp data for stop work of controller.

“overtemp protect exit: after protected, and temp down to this data, the controller will rework again.
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“temp control starting temp”: when controller reach this data, the contorller will start to limit current.

“temp control end temp”: when controller reach this data, the contorller will stop work.
“temp control terminal output ratio”: no need to change.

(7) Motor temp set(no need to change)

§ LingBo ECU Gen3 Gui V2021.0227.0838.RC49
Help

SiEREENS

£ %ﬁﬁﬁ{iﬁﬁ Motor Temp Control Enable

Overtemp protectil B {71 2 F (150 :] <

Overtemp protect exitﬂiﬁf%#i%ﬂﬂu%)% @| e

,_’___ emp control starting tempﬁﬁf@)ﬁﬁg IW] C

3”3‘& Temp control end tempﬁﬁ%;ﬁﬁ% 140 :] C
Temp control terminal output ratioin 15 45 S 3 ) HL 71 [307” %

WEH

When controller and motor with same temp sensor(for example KTY83-122), this function will be enable.
For sample order, temp sensor not included, only support for mass order customized.

“overtemp protect”: this is temp data for stop work of motor.

“overtemp protect exit: after protected, and temp down to this data, the motor will rework again.

“temp control starting temp”: when motor reach this data, the contorller will start to limit current.

“temp control end temp”: when controller reach this data, the motor will stop work.

“temp control terminal output ratio”: no need to change.

(8) Throttle set & throttle acceleration set(no need to change)

For throttle paramteres, you can use the default parameters.
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Help

Clas

Throttle Effective start volt &30 55t EHE [1_ 2

Throttle Effective end volt #2434k & % 3. 3

Throttle upper limit fault volt 40 | R4S EEJEHE*[E[& 0

Throttle lower limit fault volt & T iR & s E R 0. 6

Throttle exit fault different FZi0kfER L EEJEIEI%[O. 2

Directional switch enable [ J7[a {4 IE5EE:

Reverse throttle start volt {5 ILE AR RE[L. 0

Reverse throttle end volt HIZEH#IEEHE S BE0. 8

EHESE

Throttle characteristic curve %?Eﬁ’ﬁﬂé}%ﬁi#%[@%ﬁ Linear

Ponit 1 throttle offset voltage & & 1R AE(L. 5

EJ%%J;J]E‘E Point 1 output percent {%& = 1 45 £ H 450 [10

Point 2 throttle offset volt B S 2HERISAE(2. 0

Point 2 output percent X E = 287%E L) (25

Point 3 throttle offset volt & &30 IERIEAE2. 5
Point 3 output percent HE7 3R L A5 (85

wEHE

¥ LingBo ECU Gen3 Gui V2021.0227.0838 RC49.
Help

ﬁﬂuga Output set STP1 i 1 8% & s1STP1 %
: 5- Output set STP2 &IHEBWE ASTP2 (50 3] %
ﬁ% Output set STP3 B HEBWE SSTP3 (15 3] %
Accelerated time T1 IR E]T1 (500 ] ms

. Accelerated time T2 HIER[E]T2 (1000 2] ms
ERE Accelerated time T3 fIIEF[A]T3 (1000 ! ms
Accelerated time T41 ImERHE]T4 (1000 | ms

wEWL B
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13.3 Functions parameters setting

ﬂhngﬁo ECU Gen

| Help

E==ThaE BoostIDAR

T EARY

When the function background is gery, it means this function are not support for use.

(1) Three Speed

“Three speed mode”: You can choose “shift” or “switch” mode for use.

“low speed percent”: you can set it lower than middle speed percent.

“low speed DC limit”: this limit is for power out-put limit, you can set it <100
“low speed flux DC”: this data is flux weakening current, recommend no more 50A.
“middle speed percent”: you can set it lower than high speed percent.

“middle speed DC limit”: this limit is for power out-put limit, you can set it <100
“middle speed flux DC”: this data is flux weakening current, recommend no more 50A.
“high speed percent”: you can set it <100.

“high speed DC limit”: this limit is for power out-put limit, you can set it <100
“low speed flux DC”: this data is flux weakening current, recommend no more 50A.
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[/ LingBo ECU Gen3 Gui V2021.0227.0838.RC49

|

Help

Three speed enable Eﬁﬁ]ﬁ%ﬁﬁ'&
three speed mode = #EHEF
GPIO 1GPI0 1 #iF
GPIO 2GF10 2 #iF
1 Sequence definitions+ ynimF s v
e speed display enable ) =% 5 =ThgkFgt

second battery volt set

low speed percent g% H.{5| [100 & ]‘}6
low speed DC limit {G#E &4 BRI 100 Tl
low speed flux DC {#5EREEG (0.0 sla

mid speed percent thiE k{5 100
mid speed DC limit thiE&ekBRiRRTE|100 |%
mid speed flux DC thi#ESERimE (0.0 S la

e

wEWE

(2) Auto Weakening

F i PR AR L 181 4
L AR B L EﬂfﬁFEfﬁ{ﬁ O

FhEmARSRER 0 )
SRR 10 ()

ﬁ'ﬁ Eﬁ.fm. EF' L&éﬁ EE.fJu.FEm‘IE[E
F 7L ER Fh I 55T AT |0. O
b T EE_____“

b %ﬁ_lili_&éﬁ EEH’JILFEJ’JIL/[E- 100

><>
D"B?-Eﬁ:ﬂ'a?—éﬁ:ﬁ'

)

high speed percent St wo 7]
high speed DC limit SR HiRRRE|L00 :
high speed flux DG SEFBHEEG (0.0 L

A %ﬁ_l:ll_ﬁﬁﬁﬁ‘;ﬁ.ﬂwo 0

“auot flus weakening”: you can enable it or disable it. This funtion is to make motor rpm higher than orignal.

“auot flus weakening phase volt percent”: when volt arrived in this data you set(like 95% of battery voltage), it will

be enter to automatic flux weakening function.

“flux weakening DC”: this data determined weakening torque and motor rpm.

=
¥ LingBo ECU Gen3 Gui V2021.0227.0838.RC49

..

Help

B zh 554 Th 85 {F g Automatic flux weakening

auto weakening
hase voli percent

Ha SR E S EE A

(95.0 :|%

-].-’0

Flux weakenging DC 9l EE,{;ﬁ‘fﬂ%é"fE s

functions

WEL B
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(3) Reverse

“Reverse enable”: when you need this function, you can enable reverse.

“reverse max. Output percent”: the percent is of forward speed.

“mini. Allowed reverse rpm”: this data was mini. Allowed to reverse(like 20rpm), it means when your motor with
20rpm, the reverse function could be enable, it does not required a complete stop to reverse. For safety, we do not
recommend setting this value too high, it's a risk.

“speed mode”: this is reverse speed enable.

“max. Speed percent”: it’s the reverse percent of forward speed percent.

(i LingBo ECU Gen3 Gui V2021.0227.0838.RC49 s " & _‘

Help

{Bl=EThik

FIZETNBE [ EE reverse enable

{HZE42GPI0%EHE  [FUNC 8 ]
;gﬁerse max. output percent{3| Z= i & S da B E [20 -]%
smini. allowed reverse rpm 7 15| E R/ NEERE _ RPM

HEEER speed mode
max. speed percenti [ 1% 3\ fi AT IR ACGEFZ LB (30 )%

wEHE

(4) Boost
The boost intervals was boost start to boost 2" stage time.
You can set it with your data.

' LingBo ECU Gen3 Gui V2021.0227.0838.RC49 = dk 8 T

‘ ‘ BaostThEs

M BoostIEE{# f; Boost enable

Boost##GP10IEHE FUNC IN NONE
boost Intervals Boost[8]f&HT[E] 10 [ sec
boost 1st stage DC Boost 5 —F B ik BB m
boost 1st stage time Boost 3 —F B [A] 5 ] sec
boost 2nd stage DC Boost 5 M EXHi it B i
"iﬁ““’ boost 2nd stage time BoostZ [ BtAT [d] Sec

REL &
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(5) FUNC/Brake

This is port to customized your functions when the wiring not defined.

All function wires connect with GND enable the function.

Help

FUNC_IN1  [E&FHEM
FUNC_IN2  [E=FEX |
FUNC_IN3  [EBFEM
FUNC_IN4  [EEFEH |
Connect with GND FUNC_IN5 REBEFHH
enable the function FUNC_ING REFE
FUNC_IN7  [E&FHEZ |
FUNC_IN8 REFER
FUNC_IN9  [E=FEH |

functions BKH RETFER
mEHTE
(6) EBS

EBS function means e-brake.

“max. Brake torque ratio”: this ratio was related to brake strength.

“EBS max. Charge DC”: this data was regen/recharge current.

“EBS DC limit volt”: When the battery higher than this data, the controller will stop regen function to protect battery.
“EBS Enter speed”: when the speed at this data, the EBS enable.

“EBS exit speed”: when the speed at this data, the EBS disable.

¥ LingBa ECU Gen3 Gui V2021.0227.0838.RC49 = o . 4 T_—[‘
Help
VI EBSHIEESFRE EBS enable

EESERE TR [FTH 1

FESHGPTOMFERERT, GPIOEIE [ W

HIEGPIORIE [ ]

FRSHIR| A ([EEmE 1

Max. brake torque ratio & A2 R4EH 5 50 Sl

EBS max. charge DC EBSH 7 B A -20. 0 Sa

[
[
EBS DC limit volt FBS DC BUS [REE [z6.0 Bk
[
[

EBS max. charge DC | i lMEESE A FRAMAIE  |-20.0 Sl
2nd battery
EBS DC limit volt | £ EHERS DC BUS FRIEE  [70.0 dv
functions EBS enter speed EBSi# A B EERE 90 3 | rpm
. EBS exit speed FEBSIRH )R ERE 50 2| rem

WmEBE
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(7) Speed Limit
Speed Limit Enable or Disable for choice.
“limit percent”: this is speed limit percent.
“DC limit”: this is data for dc limit when in speed limit mode.

i LingBo ECU Gen3 Gui V2021.0227.0838.RC49

Help

O [R#E{F 5t speed limit enable
REgEAREE [=EE )
FFEPRER, GPIOMERE: [ ]
1 FRIE B =3 H 2N

limit percent [IE 3 L, {71 %
2nd battery limit percent 5 3% 55 it [R 7 L 471 %
DC timit 5425 e J77 PR (8 %

TwEWE

(8) Cruise
You can choose it “auto cruise” or “manual cruise”.
5 LingBo ECU Gen3 Gui V2021.0227.0838.RCA9 -—— - 7‘ & F =1

Help

WAL EE (£ 8k Cruise enable

N M B 28 #i% 52 auto cruise enable

EHEES B R R : (O )
a7 GPIOSTH . HIEZURES, CPIORHE:
7 B Bh i AL IE AT G906 FZRT 18] (ms) : _

EHEF A {FEE Manual cruise enable

EETIIKAAS, GPIOE#E

R, =EEX#EE three speed enable when in cruise
WHET, EEER{FE: speed mode enable when in cruise
WAL B R 10 mini. throttlé &tio to enter cruise
WHLIHEAN T EERF 10 mini. speed atio to enter cruise

HELTE

(9) Key to Start

For the wiring connection of controller, you can connect

For Key GPIO choice, you can check a wiring without definition, then define this wire as key to start function.
The function wire is connect GND enable function.
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.
"} LingBo ECU Gen3 Gui V2021.0227.0228.RC49

Help

B3]

iz

ﬁ

O34 A T RE{F 5L Key to start enable
HEGPIOERE: | |

functions

wEH &

(10) Foot Support
When enable foot support, it means when you stop your vehicle, and make your foot support on ground, the
controller will closed up. This function wire should connect with GND wire directly, no need to add a switch.

- - m.T

[ LingBo ECU Gen3 Gui V2021.0227.0838.RC49

Help

O BRI T e {# Gt foot support enable
BEEPMALEE |
Co D@

functions

REW &
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14. Controller Fault Indication

fault LED fault LED
ownot 1 bokefut 9
ndemolt 2 current sampling hardware falre | 10
overcument | 3 conwollerovertemp | no
sal 4 FOCsofwarefaut o
hallfodt 5 motorowertemp 3
mostetfault | 6 thotlefat .
motorphaseloss | 7 | NVMparameter fault s
motoroverspeed | 8 i motorseltleaming fautt 6

15. Contact

Company: Wuxi Lingbo Electronic Technologies Co., Ltd.

Address: Building 10, Jiaotong University Creative Park, 59 Xiuxi Road, Binhu District, Wuxi City, Jiangsu Province.
Email: LingboTech@hotmail.com

Phone: +(86)13515866403

Contact: Cheryl Chou
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