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This manual was explained in detail for the IV generation EM 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 IV generation of EM series 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 IV VOTOL generation EM series, the
application update to download and parameter of the controller adjustment is not allowed.

[t 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. Software installation (only support win 7/10)

1.1 USB Driver Installation

(1) Download the “USB-to-serial-win 10-20150814" file, decompressing file.

BB USB-to-serial-win10-20150814 2016/12/26 10:44  WinRAR E4a31F 6,422 KB

(2) choose the suitable driver with your computer for installation.
win7, win 10 are available, I0S and XP system are not support.

BB win_me 2000 XP USB-to-Serial 2013/3/8 14:38 WinRAR ZIP F&43... 1,586 KB
BB windows 7 10 32 64 USB-to-Serial ...  2013/3/8 34:38 WinRAR ZIP FE43... 2,390 KB
Setup 32.64f5¢T 2012/8/3 12:31 P 3,075 KB

—_— s

: " S i
PL-2303 Driver Installer - InstallShield Wizard

M aintenance Complete

Inztall5hield *wizard has finished performing maintenance
operations on PL-2303 Driver Installer.

< Back Cancel

(3) After installation, pls. connect the USB cable with controller and computer. If it’s unable to connect, pls. Check

below steps.
Right click “my computer” in the desktop, then click “device manager” --> “port(COM & LPT)”, choose the COM with

o
"

right click to update the software.
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Select : Browse Computer to find out the drive software

| SFEHEERE - Prolific USB-to-Serial Comm Port (COMA4)

R U TR A R

- EEESEFIRKIHERTIEES)
Windows EE{RENTENA Internet FSHETEXSESNEFTENEFR
&, BRI aESSaETER iz,

= WRH EYUASHIKNEFRRAHR)
FANEHERENEFRM,

Select from computer Drive program list

« 1 SEIEFESHE - Prolific USB-to-Serial Comm Port (COM4)

pUlm = 1M w0 e s e

LA ™M = GhIER i
C:"\Users‘\"ﬁLD‘\_Documents v S (R,

M g F D

- M BN SRR F7IFR R (L)
HFIREETSRRERENCLENEIRFRE , LRSHRE TR 25T
FrEEEFRE.

=
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Select Prolific USB-to-Serial Comm Port Version: 3.3.2.102 [2008/9/241]
Click Next --> Do the installation --> Close the software when you finsih

&« | EFENEERE - Prolific USB-to-Serial Comm Port (COM4)

SRR NI RRNR RN

- BEEHREN SRS | AERE T NRFLEa3FSNIGhERRE |
BRE NS,

M EFREIHC)
#=
=JProlific USB-to-Serial Cornm Port fiz#E: 3.3.2.102 [2008/9/24)

) Prolific USB-to-Serial Cornm Port fiRZE: 3.8.12.0 [2017/3/3]
_JProlific USB-to-Serial Comm Port fz7: 3.8.3.0 [2016/9/19]

]

=

T IEEFEE I NTFEE. AR E(H)...

SESE S . =] 4

T—2(N) B

1.2 Software installation

(1) Please copy TeeChart5.ocx file to the C disk root directory

&. > IEEE > BOOTCAMP (C) »

AMP (C:
Backug

Jackup

~

v

R 1EX HE E=d EXIN
MyDownloads 2016/12/15 22:23 prgiss
MyDrivers 2017/6/19 10:52 S
PerflLogs 2016/7/16 19:47 Xitse
Program Files 2017/7/9 8:01 sk
Program Files (x86) 2017/6/19 19:48 preind
QLDownload 2017/2/24 21:16 XA
QMDownload 2017/5/10 14:01 Ntk
qycache 2017/7/9 8:31 hrgiss
solidangle 2017/5/28 17:14 prgiss
Temp 2016/12/15 22:35 XA
Windows 2017/7/9 17:07 prgi
Windows.old 2016/12/5 20:05 preind
XheroesSetup 2016/12/14 22:54 sk
Youxun 2016/12/15 22:24 Ntk
“F YYGameBox 2017/3/17 19:04 prg
WMETE 2017/6/22 8:45 prgiss
=12 2016/12/2 5:10 XAt
~ AppleBclnstaller 2017/1/14 0:59 SASRY 1 KB
42 TeeCharts.ocx 2017/7/8 14:23 ActiveX 5F 2,542 KB
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(2) Click the setup Register File Finish Installation (E.g. Allow the installation when the software shows intercept
interface). After finishing the installation, please run the software: EM_V3 program download

ko: \Users YLD\ Desktop! B2 24 21U IR B 15 regsvrs2 C:\TeeCharts. ocx

(3) Attn: Bluetooth serial port connection installation mode
Use the Bluetooth series port connection module by VOLT company, connect it, then power it

Select from the Bluetooth list pair with the Bluetooth series port accrodingly
Input the password: “1234” to connect it

& ER SRS
B 0| ®F
@
e
a (BRI AET S | TR E AT,
& fweoAmEm T
&2 Hc-05
S DS ‘ By
| 3+ == ‘ f ‘)‘ MiMouse
LA it

0 SR HC-05

[Tway:a ==t

I
Lo}

®) BFER
g use EXIRE
BESEFIER

BT RIEEHRRC

2. Controller connection

2.1 Connect controller

(1) Connect the port when the controller power on

(2) Click the researching bottom, then choose the series port from the device COM (generally the last one)

Click “open series port:, device shows “connected”, then click connect controller (suggest you to click it more than
twice)

The voltage parameter can be freely chosen under the hardware support of the controller.
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Surface for four wheelers/three wheelers

 VOTOL 1 ot Do N 3

I Settingl Setting2| Setting3| Displayi Fort Settingsl

SW Version: 0 HW Version: 0
—Basic Settings

Maodel: I —I ~throttle voltage set{max. 5.5v)
I tect
Battery Voltage(V): I vl \Zﬁ::ro :
Overvoltage(V): I ] g?erte‘ﬂtﬁ?e:
Undervoltage(V): | the voltage:
ge(V) o high protect
Soft undervoltage(V): | 0 value:

—start setting

IU
ID
|D
|U
Undervoltage variation: |g start torque: IU—
ID
|U
ICI

AT

Busbar current(A): | 0 combinative
rorque:
Phase current: | 0 mil -ate of rise:

ate of dedline:

P SO & T success_count: ID
ort: I - reateFi e|
] Brror_count: ID

D-Status: Connected Refing ! | FARAMETER WEITE ey Entriesl Tive I

2

Surface for two wheelers.

af”vomL-EM-ué'

Settingl Setting? Settingd Display FPort Settings

SW Version: 0 HW Version: 0

— Basic Settings

Model: Iﬁ
Battery Voltage(V): |—;|
Overvoltage(\V): |g—'
Undervoltage(V): Ig_'

Soft undervoltage(V) IU— —Bxternal temp protection setting("C >
Undervoltage start: IU

S | ]
variation: over temp: 170
Busbar current(A): | 0
recovery:

l 0
Phase current: |n Max: IU

success_count: ID
Port: |CUM1 vI CreateFileI Connect
er¥or_count: IU

llgratiy _Elil PARAMETER WRITE Import Entriesl Save |

2.2 Battery voltage adjust

The voltage parameter can be freely chosen under the hardware support of the controller.
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| Model: rl
Battery Voltage(V): | | Lj
| Overvoltage(V): 48V
o0V
|Undervoltage(V): 72V
_ 84V
| Soft undervoltage(V): |96V

:Undewnh.—dge variation: | g

EM-30S 48-72V EM-100 | 48-60V
84V 72V

EM-50 48-72V 96V
84V EM-150 | 48-60V
96V 72V
108V 96V

Note: if the voltage parameter is adjusted without hardware support, the controller will be damaged.

2.3 Controller under-voltage and soft under-voltage adjust

Fill in the required under - pressure protection parameters and software under - pressure parameters
| p—

—
T —
Soft undervoltage(V): ﬁ—
Undervoltage variation: In—‘

(1) Under voltage value: The controller enters the threshold required for hardware under-voltage protection. Setting
Range (based on battery under voltage value to set)

(2) soft under-voltage: Setting Range (generally under-voltage add 3V)

(3) Undervoltage variation: it means the range of under-voltage back to the difference (unadjustable)

Ps. under-voltage don’t suggest to change, easy to damage the battery, and excessive discharge of the battery cause
reduce life.

Overvoltage(V):

Undervolzage(V):

2.4 controller battery current and phase current limited adjust
0
0

Busbar current(A):

Phase current:

(1) Battery current
controller battery current adjust: Setting Range

EM-30S 48-72V <35A EM-100 48-60V <100A
84V <30A 72V <100A
EM-50 48-72V <50A 96V <100A
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84V <55A
96V <45A
108V <45A

EM-150

48-60V <150A
72V <180A
96V <120A

P.s. Please don’t fill in the value out of range, it will damage the controller
(2) phase current limited value: if limit controller phase current out-put, it will limit the motor torque out-put.
Setting Range (the biggest value full power out-put, don’t suggest adjust )

2.5 throttle voltage adjust

rthrottle voltage set(max. 5.5v)

lowr protect l':'—u

value:

start voltage: | O

the end of

the voltage: ]':'

high protect ]III

value: |

(1) low protection value: The throttle error is shown

(2) Starting voltage: when the value is reached, the motor starts running

(3) End voltage: when the value is reached, the controller thinks the full voltage is reached (it is recommended to set
the voltage lower 0.2v compared with the actual torque voltage).

(4) High protection value: when the value is higher than that, the torque fault will be displayed

2.6 Start setting adjustment (for tricycle gear box only)

—start setting -
start torque: [0
{combinative rn——
{corgue:

[-ate of rise: ] 0

[ate of decline; |0

(1) Starting torque: used for gear combination

(2) Combined torque: a force of lifting after gear clearance is combined
(3) Upward slope: upward slope of motor torque

(4) Downward slope: downward slope of motor torque

2.7 Controller and motor temperature protection function adjustment
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External temp protection setting("C
siart: ]
over temp: |0

recoverys [0

Max: ]

(1) Start: Enter into the function of temperature protection, limit the motor torque.

(2) Over temperature: Cut off the output of motor torque

(3) Recover: When the motor temperature lower than the temperature protection value, you can re-twist the throttle,
then the motor will restore motivation

(4) Maximum: The motor maximum temperature is 150

VAN

Torque (N.m)

N

Start Recovery Protect Max. Temp ( C)

3. Setting for page 2

Controller function debugging interface

10
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ity VOTOL-EM-V3 Software Débuggin_—__ (v
Settingl !l Setting? SettingS! Displa}'l Fort Settings!

- Sport mode setup Flux-Wezkening —
Current-Limiting(A): |0 compensation: |0 =4
Flux-Weakening i need
Value: IU I':I Low(%): ER= 0 Cl=

[ Automatic logout enadlers :
Mid(9%): g = o =
Logout time(S): [0 : :j : j
. Hige{%): = L=
Recovery time(S): |0 ‘Mid Flux-Weak
|ening Value: | i':'
—Downhill electric brake assist{HDC/HHC)—— :Er?gl—lvu:ﬁ:?“ I 0 i 0 >
~Button/Switch 3 speed |
I_ HOC Enable i Button 2 speat (:__.S_"'lr_it_c.h__:?'__me._g
HOC lowrst speed: ll:l - Three speed—
Idetauift gear I™ Soft start en:

- Speed limit sefting « Low Soft start grade:

[~ Speed limited enable e mid I—j
Speed I 0 j ; - h
=] e Hige

success_count: !EI
Port: ‘CDHI vi CreateFilel Connect
error_count ! iD

I-Status: Conmected Refing | FARAMETEER WEITE TRk Entriesl e |

3.1 Parameters setting for sports mode(S gear)

- Sport mode setup

Current-Limiting(A): |0
Flux-Weakening

Value: |a |0
[T Automatic logout enadlers
Logout time(S): |0

Recovery time(S): | 1]

(1) Current-limiting value for S gear:
When controller turn into S gears, the battery current will increase, it will be more powerful to climb.

Range of setting
EM-30S 48-72V | <40A EM-100 | 48-60V | <120A
84V <35A 72V <120A
EM-50 48-72V | <55A 96V <120A
84V <55A EM-150 | 48-60V | <200A
96V <45A 72V <220A
108V <45A 96V <130A

Please noted: The setting value shouldn’t be out of range, otherwise, it will damages the controller.
The range for flux weaken value on left/right side refers to in dual voltage mode, the speed is different

because of the different voltage. Left side option refers to low voltage, right side option refers to high voltage.
11
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For single voltage controller, Please keep the left/right in same value.

(2) Flux weakening value for S gear:
When controller turn into S gears, the motor will be in flux weaken condition, speed increased.
Setting value range is determined by motor condition

Wheel hub motor, magnet high lower than 35mm <1500
Wheel hub motor, magnet high lower than 50mm <2300
Mid drive motor, surface attached magnetic steel <2300
Mid drive motor, V magnet steel <3000

Please noted: The setting value shouldn’t be out of range, otherwise, it will cause the motor demagnetizing,
then damage the motor.

(3) automatic logout enablers, confirm by select
Logout time: e.g. 30s after enter S gear sport mode (time is optional), auto-exit S gear sport mode.
Recovery time: auto-exit S gear, recover from to S gear time. During recovery time (Invalid by press S gear).

3.2 Downhill electric brake assist (Slow down in steep slopes)

~ Downhill electric brake assist(HDC/HHC)

[ HDC Enzble

HDC lowrst speed: 1]

start by select “HDC Enable”, downhill electric brake assist (slow down in steep slopes) function
Enable electric brake by enter minimum speed, if less than the speed, the function will be invalid.
Value 400 corresponding to speed around 15kmh(it depends on motor feature, sometimes with a little different)

3.3 Speed Limit setting

—Speed limit setting
[~ Speed lmited enable
E =

Speed

Start by select, limit speed function
Adjustable controller speed limit from 0 to 100 percent

3.4 Three gear setting

12
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Flux-Weakening

compensation: | 0 =
Three-speed
Low(%): o0 = lo =
Mid(%): = B
Hige(%): E= [
Mid Flux-\Weak
{ening Value: | J':'
Hige HUx-VWeak | 0 I 0
{ening Value:

Button/Switch 3 speed

+ Button 3 speec {~ Switch 3 speec
Three speed

detauitt gear [ Soft start ems
™ Low Soft start grade:
{” Hige

(1) flux weakening compensation factor (suggest not to change)
Default value below:

Hub motor less than 40mm magnet 34
Other motor 64

It could be adjusted due to different motors

(2) Three gear setting
The three gear ratio range from 0~100%
Middle speed and high speed flux weakening adjust range.

Hub motor below 35mm magnet <1500
Hub motor below 50mm magnet <2300
Mid drive motor surface-paste magnet <2300
Mid drive motor V manget <3000

Note: Please don’t exceed the range, which will cause demagnetization and damage motor.

Left and right flux weakening value write value is dual voltage mode, base on different voltage, different speed
options.

Left side is low voltage, right side is high voltage.

Single voltage control, please set the same value for the two side.

(3) three speed mode

There are two modes for choice for three gear: by buttion and switch.
Three gear default gear (enable for point switch )

Change controller default gear when power on

(4) Soft start enable
Open controller as soft start, close controller as hard soft

Soft start grade from (1~16) 16 grades, the less value is, the soft start it is.
13
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4. Setting for page 3

Settingl_l Settingﬁ” Settingd Displa}'l Fort Settingsl —

= : Reversing the
Motor Setting Cr =
: 0 :
ok g speed limit(%): I —1
[4 EBS ratio(%): [0 =
™ exchange hall wire color Yellow-Blue ™ Low bezke [~ Secure boot
[T exchange phase wire color Blue-Greer
—Motor type —HE%' shift
* surface-mount( ‘I.F—t'_.fpial 0
- Qut-put
& One-Lin " Hal speedometter >

[T Moving venicle booster [~ Cruise
Moving venicle booster ‘
Speed ratio(%): 0 =1

Moving venicle booster IU—‘
torgue:

—Double voltage automatic identification setting
[~ Double-voltage & Low  © Hige |

success_count ! il:l
Fort: iCDMl vi CreateFilel Connect
errar_connt ! !U
I-Status: Conmected Refing I FARSMETER WEITE it Entries_! 2 ave I

|_|

4.1 Motor Setting

—Motor Setting
Pole pairs:

!4
[T exchange hall wire color Yellow-Blue
[ exchange phase wire color Blue-Greer
RO Pypee Hall shift

| |
g surface-mount 'u’-t}rpgsl':'

(1) Motor pole pairs: Correctly fill in the motor pole pair for correct motor speed(RPM) acquisition
(2) Motor type (middle drive motor): Correctly fill in the type of motor’s magnet for motor matching

Note: Wheel Hub motor is surface mount
(3) Hall phase shift angle (degrees) adjustment
Fill in the range (-180~180) for the controller and motor phase adjustment.

14
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4.2 Choice of speedometer output

Qut-put
{* One-Lin {" Hall speedometter

The controller to speedometer date output has 2 types: Single-line speedometer and hall speedometer, it needs to be
decided by the vehicle’s speedometer
The first-line fixed agreement is (new thinking standard agreement)

4.3 Moving assist and cruising function

[ Moving venicle booster [ Cruise
Moving venicle booster ~
Speed ratio(%): ==

Moving venicle booster Ini

torque:

(1) Move assist function, valid after check
The speed of the transfer assist is selected as the percentage of the motor base speed. The default is 10%.
Moving assist torque value 320, corresponds to the torque value is 9~10N.m (varies depending on the motor
characteristics)

(2) Cruise Function, valid after check
Turn to a certain angle and maintain more than 8 seconds, enter into the cruise control mode, any operation to exit
the cruise mode (make a brake, turn the handle)

4.4 Dual Voltage Adaptive Function

Dual voltage adaptive function, Check valid

Double voltage automatic identification setting
[~ Double-voltage ™ Low T Hige

Automatically switch dual voltage mode

mode Volt for switching to | Volt for switching to
low volt mode high volt mode

48~60V <49V >63.5V

60~72V <61V >77V

72~84V <72V >93.5V

4.5 Reversing, EBS setting, low brake selection, starting safety switch function

Reversing the

speed limit(%): | 0 j
EBS ratio(%): |0 =
™ Low beake [ Secure boot

15
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(1) Reversing speed limit (%) 0~100 pole adjustment Speed adjustment for reversing the controller
Note: Do not exceed 30% to avoid accidents.

(2) EBS ratio (%) 0~100 pole adjustment for electronic brake force adjustment

(3) Low brake enable valid check

When the low brake is used, the original single-branch power-down function becomes a low-level brake.
(4) Safety Switch Function valid checked

When using the safety switch function, need to press the safety switch before starting the vehicle.

5. Controller Status Display

Controller working status display, makes it easy to observe the controller's real-time status

gy VOTOL-EM-V3 Software Debugging!_ _‘ |ty
Settingl ] Setting? Settingd “ Display Fort Settings

-Controller Status:

Fault Code: IDLE

i~ Fault display — Controller temp(?)

[ Hal Fault

UDH_?QE' |_. Emke -Ei'-'tErr'lalternp ?]:
. (™ Motor hal
[ Undewnhge:TT_mJ“—':ﬁWL

RPM:

[~ Owervoltage
g PRNDS -
™ Owercurren o Low " Mid
Cuttent: [~ Controller ™ Hige © Spol

Failure
[ Qut of contrg ™ R v p
. 3
I Owverheating * Brake G
| SIDE ¥ Reg
STAND

%)

I3 COmM1 C Fil c ¢ success_count !
€ foom o] CreateRs chaac

B e error_count: Iﬂi
D-5tatns: Conmected Refing FARAMETER WETTE

Import Entriesi Save I

Port setting interface (temporarily unavailable)
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lﬂl VOTOL-EM-V3 Software Debugging

Settingl I Sett1ng2| Sett1ng3| D15pla}'” Port Settings ﬁ
-PDO JTCK WD ——— FPAll ————
FCoCswllia | Cwolswla |[[Toolfswlw |[[ToMDswiy
CF T b (B O O |[I[EECH Cb [[Fe Cu

| 1:empty_func __ﬂ | 1:empty_func j | 1:empty_func ;I | 1:empty_func

—PB3 PD1 —PA1Z2 —PCi5

Fwol swl LA olfswlia |[CiofswlCwa [CiolswlCL
#F Cuy Cp F T b FE fw Cp (B8 O O

I 1:empty_func _j | 1:empty_func ;| | 1:empty_func ;i | 1:empty_func
~PAD -PB9—————— ~PB4———— _pAl5————
Folfswliia | ICoCswlia||[FoCswiia||[CoMswi 3>
CF Cuw Cp | IEF Cu Cp (|FF Cuw OD |[|E Cuy Cp
| 1rempty_func j | 1:empty_func L! | 1:empty_func j | 1:empty_func
-PB2 -PC14 -PBS ~PD15(empty)—
CioCswi LA wCswliia |[CoFCswlia |[CoFswlL
GiF g Cp “Fr Cu CbD F Cu D g (Cp Tip
| L:empty_func  ~| | 1:empty_func  =| | || 1zempty_func  «| | | 1:empty_func

success_count IEI
: i‘__‘, - | E t B
Fort: COM1 CreateFile Onnec et e lU—
D-Statns: Conmected Refing | PARMMETER WEITE e Entriesl Save |
]

6. Remote Operation

Software update download and debugging

Pls. use it under the guide of our company engineer.

It’s used for the updated software, current calibration, remote operation.

Click “opening file” --> choose the “bin” file --> Click “download”. When it shown in 100%, the file import succeed.
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—Communication Setting/Frogram Download

—Longrange control

Turn the |
woltage:

n.50%

~Three speed detanilt gear ———
| % Low " Mid " High " Sport

< [ Brake [~ Eewverze] Lock the motor

~Calibration of woltage current —
nominal -
voltage: iﬂ 5
calibrated m
curtrent ! :

Jpening file!

Townload I |

pattern: iH.:.—.:.Ps ;i dela}'ed:llz

== IR

i AWM.
=778

m HH

. BOOTCAMP (C: EM7V3_binl
ll seagate Backug

~ (E)

~ (E) v

SCfE(N): [EM V3.bin ~ [Bin Files("bin) v

If any questions for the manual, pls. contact with us freely.

y7 —N\ cherry@tzquanshun.com
siAEcOsys  +8613515866403
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