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1. Introduction

The LV8824QAGEVK evaluation board (EVB) provides a quick and easy evaluation of
the functionalities. User needs to prepare an external power supply (7V-33V) for
evaluation. The evaluation kit consists of 2 parts below.

1. LV8824QA Evaluation Board
LV8824QAGEVK with on-board microcontroller circuit (Daughter board)
2.USB cable

LV88240A Evaluation Board
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Figure 1. LV8824QA Evaluation Kit
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. Features

The kit provides an integrated development platform to drive three phase BLDC
motor. The key features are below.

LV8824QA Evaluation Board: LV8824QAGEVK
Daughter board can communicate with the PC by Graphical User Interface
(GUI).

- Graphical User Interface (GUI)
It can set/modify LV8824QA parameters in real-time

- An example of small PCB layout within a circular shape. (1)
- Screw connectors to connect a motor and a power supply easily (2)
- Optional pads for higher power FETs (3)
See also the schematic (T1, T2, T3, T4, T5 and T6) in the appendix B
Two types of the footprint: DPAK and SO8FL are applicable.
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3. LV8824QA Evaluation Board (EVB) Overview

This EVB has 2 connectors for BLDC motor, 1 connector for power supply and 1
connector to monitor the control signal and a daughter board for GUI. In addition, it can

provide the platform to evaluate the performance with using the speed control IC;
LB8503V.

J1 : Motor winding connector

Connect BLDC motor to the connector “J1” in red rectangle in figure 2.

Figure 2. Motor winding Connector

J2 : DC power supply connector

Connect power supply voltage (7-33V) to the connector “J2” in red rectangle in figure 3.

Figure 3. DC power supply connector
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J3 : Hall sensor connector

This EVB needs Hall sensor. Connect its output to the connector “J3” in red rectangle
in figure 4 according to table 1.

J3 Hall sensor

H3V VCC

IN3- W channel -
IN3+ W channel +
IN2- V channel -
IN2+ V channel +
IN1- U channel -
IN1+ U channel +
GND GND

Table 1 : Connection to Hall sensor

Figure 4. Hall sensor connector

This EVB allows to connect a Hall IC. In order to do that, remove C12-14(6800pF) and
mount R12-14(0Q), R15-17(10kQ) and R18-19(22K) and connect the output of Hall IC
to the connector “J3” according to table 2.

J3 Hall sensor
H3V VCC
IN3- OPEN
IN3+ W channel OUT
IN2- OPEN
IN2+ V channel OUT
IN1- OPEN
IN1+ U channel OUT
GND GND

Table 2 : Connection to Hall IC
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JP1 : Switch for SPD-CTL

N

ON Semiconductor”

The short between Pinl and Pin2 of the jumper “JP1” enables to use speed control IC;

Figure 5. Switch for SPD-CTL

When Pin2 and Pin3 of “JP1” is shorted, it is normal mode. The signal to control motor
rotational speed comes from microcontroller and becomes smooth with “R40” and “C39”,
then goes to “IN2-OUT2” of analog switch “U3”. After that, it is input to Pin30; “CTL” of

LV8824QA, as shown in blue in figure 6.

When Pinl and Pin2 of “JP1” is shorted, it is speed control mode. The control signal
from microcontroller is directly input to LB8503V as PWM signal whose duty cycle
defines the motor rotational speed. LB8503V Pin16 “EO3” outputs DC signal and it goes
to “IN2-OUT2” of analog switch “U3” then is input to Pin30; “CTL” of LV8824QA as

shown in red in figure 6.
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Figure 6. The flow of the motor speed control signal
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R1-1-2: Sense resistors (Current limiter circuit)

The peak current of current limiter circuit is determined by the sense resistor Rg and
the current reference voltage Vge as following equation.

Vi
Re

I ouT

Where,
lout : Peak current = 4A
Vge: Current reference voltage = 0.2V(typical)
Re: Sense resistor (Default setting value is 0.05Q.)

Figure 7. Sense resistors
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4. Graphical User Interface (GUI) Installation

LV8824QA GUI is free and an easy-to-use tool. Perform the following steps to get
started. This GUI will work with the Windows 7 (32bit, 64bit) and Windows 8 (32bit).

(1) Unpack the zip file "M-DrAGON_version1136.zip", and confirm the files below are
extracted.
“M-DrAGON_version1136.exe”, “M-DrAGON_driver.inf”
“LV8824QAGEVK_USER_GUIDE-D.rev0.pdf”

(2) Connect the LV8824QAGEVK to the PC with the USB cable.
Steps (3) to (11) show the USB driver installation that refers to the case of
Windows8 (32bit). The layout and procedure might be different by the operating
system. These procedure are required only one time when the LV8824QAGEVK
is connected to the USB port at first time.

(3) The Windows OS will try to install driver on its own. However, after a few minutes,
the installation will be failed.

(4) Click on the Start Menu and open the Control Panel.
(5) Open the Device Manager.

(6) Find an open port named “USB-Miconl/O Controller” under “Ports (COM & LPT)”
or “Other Devices”. Right click on it and select “Update Driver Software” option.

= Device Manager

File Action View Help
e @ E B 8 ESS

4 =g
4 |3 Other devices

{7y Base System Device
| iz USB-Miconl/O Controlles

- 5 Ports (COM & LPT) Update Driver Software...
- = Print queues Disable

; D Processors
» [l Software devices
. % Sound, video and game co Scan for hardware changes

» & Storage controllers

Uninstall

Properties

- (M Systern devices

Figure 8. Device Manager-1
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If the option is not selected, the Windows OS is still trying to install the driver on its
own. Wait for the completion of OS self-try.

(7) Select "Browse my computer for Driver software" option as the left in figure 9.

(8) Select “M-DrAGON_driver.inf” located in the “M-DrAGON_driver” folder and click
“‘Next”, then the installation is started.

Q1

Q1

How do you want to search for driver software? Browse for driver software on your computer

Search for driver software in this location:

* Search automatically for updated driver software
Windows will search your computer and the Internet for the latest driver software
for your device, unless you've disabled this feature in your device installation
sett!i’ng; & ¥ ¥y [ Include subfolders

V|| Browse... ||

i 9 Browse my computer for driver software
i Locate and install driver software manually.

% Let me pick from a list of device drivers on my computer
This list will show installed driver software compatible with the device, and all driver
software in the same category as the device,

=

Figure 9. USB-Miconl/ O Controller-1

Note) If “Windows security” is shown, select “Install this driver software anyway”.

Windows can‘t verify the publisher of this driver software

< Don'tinstall this driver software
You should check your manufacturer's website for updated driver software
for your device.

= Install this driver software anyway
Only install driver software cbtained from your manufacturer's website or
disc. Unsigned software from other sources may harm your computer or steal
information.

(v) Seedetails

Figure 10. Windows Security

Page 9



LV8824QAGEVK Evaluation Kit User Guide @

ON Semiconductor”

(9) When the installation is finished successfully, figure 11 is shown. Make sure that
new port for “M-DrAGON I/O Controller” is assigned in the Device Manager.

fl
G Fle Action View Help
IWindowshas successfully updated your driver soﬂwarel * * | | | | [ | lﬁ? ﬂ'ﬂ &ﬁ
Windows has finished installing the driver software for this device: 4 ﬂ
¥ [? ON Semiconductor(SANYQ) M-DrAGON
M-DIAGON 1/0 Contraller @ M-DrAGON 170 Controller (COM3)
=

b |l Other devices

» 7 Ports (COM &LPT)

s @ Print queues

s B Processors

b | Software devices

s iq Sound, video and game controllers

B C— Storage controllers
[+ (M System devices

Figure 11. USB-Miconl/ O Controller-2 Figure 11. Device Manager-2

(10) Run “M-DrAGON_version1136.exe”. Select “BLDC” in Motor type and “LV8824QA”
in Driver type and click “OK”.

(D M-DrAGON (USB Connected) = %]
File Help
Motor Driver
BLDC »| = [Lveszeaa -|
| oK | [ Cancel ]

Figure 12. Motor type and Driver setting window
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(11) If the following window comes up, be sure to select “No”.

M-DrAGON Firmware Update &]

.'/-._.-\‘.

| | The version of daughter board firmware is not suitable to control
| VBB240A.
If you press "Yes' button, update on firmware will start. Or press
‘Mo’ butten if you do net wish such update.

[ HA(Y) H LR (N) ]

b

|

Note)

a. If the daughter board is not connected, the message “USB Disconnected” is shown.

b. When the selected “Driver” is not displayed, please check whether it is suitable for that kind of
evaluation board.

Then the following windows appear.

ON Semiconductor”

® Controller window (Figure 13)
® Tachometer window (Figure 14)
® Graph window (Figure 15)
5 I
LV8824QA Controller (USB Connacted) =5
File Help
PWHIN Duty /f/
D 0.00 % -
Slow Fast /
CTL Voltage
D 2009
Slow Fast
|
5/B: Chip Enable [
i
F/R: Rotation Control Reverse Current rpm 1501
Number of Motor Poles | & poles
Record Graph Data Record Start Maximum Speed
Polling Timer 8000 rpm
Figure 13. Controller window Figure 14. Tachometer window
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Motor Rotational Speed [rpm)
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Figure 15. Graph window
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5. Description of windows

(1) Controller window 1-1

SJ/B: Chip Enable
F/R: Rotation Control

Record Graph Data

Polling Timer

Polling Stop

]
0
=]

LVE824QA Controller (USB Connected) =3
File Help
FIWMIN Duty
D 0.00 %
Slow Fast
CTL Voltage
D 2008
Slow Fast

Figure 16. Controller window 1-1

® PWMIN Duty

Indicate the input duty of Pin29; PWMIN (Range: 0-100%).
The slider bar can change the duty and the chip goes to analog control mode

automatically.

® CTL Voltage

Indicate input voltage of Pin30; CTL (Range: 0-3.3V).
The slider bar can change the input voltage and the chip goes to analog control

mode automatically.

® S/B: Chip Enable

It controls “Start” and “Brake” and outputs the control signal of Pin26; S/B. When

“Start” is clicked, the chip enables motor to rotate and the button changes to “Brake”.

® F/R: Rotation Control

It controls “Forward” and “Reverse” and outputs the control signal of Pin28; F/R.

When “Reverse” is clicked, Pin28 is “High” level and the button changes to

“Forward”.

® Polling Timer

It controls Tachometer and Graph window. “Polling Stop” button doesn’t
allow to indicate the current speed to Tachometer and Graph window.

Page 13
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(2) Controller window 1-2

e
LV8824QA Controller (USBE Connectad)

S

File | Help

Save parameter setting
Export Speed graph data

Rollback to Initial value

Close window
¢

0.00

Fast

i

Figure 17. controller window 1-2

® Save parameter setting

Save the parameter setting of GUI. Select “File” in the menu bar at the top of GUI
Controller window or Motor and Driver setting window, then select “Save parameter

setting”.

® Export Speed graph data
This function is not available.

® Rollback to Initial value

When “Rollback to Initial value” is clicked, all parameters of the Controller window

return to an initial value.

® Load parameter setting

Load the GUI setting saved with “Save parameter setting”.
Select “File” in the menu bar at the top of Motor and Driver setting window, then

select “Load parameter setting”.
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(3) Tachometer window

i :

B

Current rpm 151
Mumber of Motor Poles | 2 poles

Maximum Speed

] JJ

Figure 18. Tachometer window

8000
7000
6000
5000
4000
3000
2000
1000
0

Motor Rotational Speed [rpm] “

-5000 -4500 -4000 -3500 -3000 -2500 -2000 -1500 -1000 -500 0

Elapsed Time [msec]

Figure 19. Graph window

Tachometer window and Graph window indicate the current motor rotation speed; rpm.
Input the number of motor poles to “number of motor poles”. The slider bar of “Maximum
speed” can change the max. speed.

Note) Please refer to LV8824QA data sheet for the detailed explanation of the GUI's function.
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APPENDIX A. Electrical Operation Check (Reference) — LV8824QAGEVK V1.0

1. Connect LV8824QAGEVK to the PC with the USB cable.
2. Connect the motor to J1 and J3 and power supply to J2(VCC=24V).

Oscilloscope

ooooooooo

r CHANNEL- 1

o O
O O
O O
O O

O
O

Figure 19. Setup for LV8824QA Evaluation Board

3. Turn-on the power supply.

4. Run “M-DrAGON_version1136.exe”.

CURRENT PROBE|
AMPLIFEER

O O

O PR‘ngE

0 Neur
OUEJ-:’)UT

nnnnnnnnnnnnnnnn

----------------

BLDC Motor

PC

yA NN ERRNY
ZZ7TTTTTTUNY

L

() M-DrAGON (USB Connected)

File Help

Motor

BLDC

7 -

Driver

[ LVBE240A

)

Cancel

Figure 19. Motor type and Driver setting window

Page 16

Q

ON Semiconductor”



LV8824QAGEVK Evaluation Kit User Guide @

ON Semiconductor”

5. Set the following parameters in the GUI (please see below example).

5
LV8824QA Controller (USB Connectad) [
File Help
PWMIN Duty
[ 0.00 o
Slow I Fast
(e Woltage N
B 2000
‘Slnw I Fast y
S/B: Chip Enable
F/R: Rotation Control Reverse
Record Graph Data Record Start |
Poling Timer

Figure 20. Setting parameters in the GUI

6. Click “Start” button and then the motor begin to rotate. The indicator changes to
“‘Brake”.

7. Click “Brake” button and then the motor stop. The indicator changes to “Start”.

® Monitor 3FG and U/V/W OUT waveforms.

T ! S S CHI:
3EG ol | 2msfdi

5.0V/div
V OUT : : : : : : : : [ 5ms/div

A A e
20V/div

CH4:
2ms/div

WouT 20V/div
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APPENDIX B. SCHEMATIC — LV8824QAGEVK V1.0

anea | anoa | anoa | o= )
— — — 108r0SPLOM B H an
_ _ . | = 2 v
' ' ' PP 2o S THS LN
— — - BEETN ©lar= = L
z z z * < ot
aof ~| of o ] eof ] = aur >am,EH uveLS as
<l 3| g T R anoa [ —
- — . 522222828 _ - T ' L T e odt
' ' ’ g 85 3. 2 Hc n= B <, B
-1 =1 - =] o 3 _ PR —{wd
q 9 S SSZ2SRZ2S8 z q R4 uoads 5T ¢ - 1
I g iy g iy g 3 c L3 =
ek 2 - g v
- 51 5] s TT -3 ey GLP . 3 m H\, Hamg o Wmd
-1 1 -] . » H —
- T T T 2 MH MEON0E Zin £l e H 10)UOW
1 | 8] ° A0% NLD
03 v 5| | waLdHs 1aazn 400 2l 1
| e =1 Q0w =4 =
] 5 & ® o < R Lel =
o | o = < [ un L 2e|2 —
tamd 1] k4 ol |2 o] |2 ﬂ al - - pareinéiddu ws o F] o
d ® 54 )
1o B O |V T - -~ a-89907L0N
3Jaon H ] - N ~f of oof &f cof ol o oof ~af of enl &f | n| i ] +INI
=7 = T | =1Ll 13 @ 1 =
o 2 T nosmi| £-Lps LS z m N wmmzmmw g o_md\,ummmmw A£0G8E1
£ e er] e T8 | ooz z £ whoo@d rsnvo| (2] a =" 783 - g
2l 93 = ] 29 aaq=< Fs 7 23 o AE0S8ET
— . cc e
| " o % = J4ECEB ora S< 23| E5S588m28 |an 2 o vl
— o CERE == =[ = CERERERE B
L3 T omo ® L o lER PrPeRRRBRE ZLA en»z_zn\_wg
wvaus | _ £§<g¢8 o| 258 1n00d R zn N
ar o 4 2|% d Le - 3
< 52 = ML 4001 3 £ N
i r| £zzcg gl= S AAA—— <8 » sgn o[ *EM
TERE] o3uA ey £ @<
o ot i o o [N e [o 2<s en
LT |8 8 IE o =]
8T & 01 > T Q-00LLFAON ° 948 -
<
] | L_| 3 [m=2 . Aew o—T{neH
; - . 5D MS DOTYNY ;
- N B HOLVIND3Y AZL s
Q¥vOg ¥3LHONYA 2 g HOSN3S TivH
A ] =
4 @ b -1 H g
aNod  aNod = 5 H ; z E m
= = = & .3 B M ros'Lo & - .-
= = . =22 =52 - 5 SR
$134 juauno abie| Jo4 =1 =L N T nos doons o s IS
2 2 2 e 2 <
2<y g2<1 " 229 @ o g 2 £ S
_ A0S ‘dggol | =eh = _ Aus ‘doook M0 © 3 2o = g a | 2<y 558
b - = 2 c
mv& I x._.rnmu 62y @ I ® e
1 d ¢
ML'D 00k “ 78 ML'0 00k *
T‘|H|<(<(|AU l
n n
En 8rY | v ﬂ 52y
- " g&is A0S M0 HWoos o8 8.8 g
£ A0S 'm0 T 14 = 720 ZT ¢ & T ¥ 9
254 i Fl n @ a = 3 2
g £ . | vz z T r
2] T A8 n1D o E MO0
= e Al
650 .o - T AN
SLT o w00k 1non 922 T SR 1non €l ELH

ADS ‘do00k ML0 001

T Thos 'a0089 nog ‘douss
A0S “dooL ML '00L H PLO 410
44

m
] 0 HOH Lnoa " =0 vz £ moo |
L i wOvZeRAT ¥ Th05 900BS | —A0S ‘00095
€10
oA VOPYZ88AT + 9D
s Mo’
A0s 'm0 | N Y —e

M0 %00k

— u
Runﬁ ] (16 o AN ”_.m— 8 Thos doog9 bma,gomm
HA

22 TH
mo—e W N 1 L2 4

o M0S ‘d0o0L A0S 'do0ok LD I
1nom T Mo 2,
< o AN —8 2
Q@ s 4 8 8 7 S Bhy 2
48 & = of |»
u S EEREREEEREE HIRS
e | € = B 05 1L = |2
alg — onod |2 2 = §L BL Te Rl =5
g |8 R z 2 A0S 10 F—- S, 522 2
= g e @ £ lpa ; 0w = 2Zw = 2
L £ 18 g 2 £08 110 g7 = £
g =7 2 °
g ¢ ‘
H n E .%mﬁu 20 oW
* & =8 * —CJoon L -1
ON9d . _anoa nzmmﬁ
T T T oNanm =t =, AlddnS
=

v HOLOW ir a | ¥amod 2o

2oy

OILVINIHOS MAIOVOPYZ88AT

Page 18



LV8824QAGEVK Evaluation Kit User Guide

ON Semiconductor

APPENDIX C. BILL OF MATERIAL - LV8824QAGEVK V1.0
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