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NOTICE TO CUSTOMERS

The LV8414CS Evaluation Kit is intended to be used for ENGINEERING
DEVELOPMENT, DEMONSTRATION OR EVALUATION PURPOSES ONLY and is
not considered by ON SEMICONDUCTOR to be a finished end product fit for
general customer use. Information contained in this document regarding the device
application and the like is provided only for your convenience.

ON SEMICONDUCTOR MAKES NO REPRESENTATIONS OR WARRANTIES OF
ANY KIND WHETHER EXPRESS OR IMPLIED, WRITTEN OR ORAL,
STATUTORY OR OTHERWISE, RELATED TO THE INFORMATION, INCLUDING
BUT NOT LIMITED TO ITS CONDITION, QUALITY, PERFORMANCE,
MERCHANTABILITY OR FITNESS FOR PURPOSE.

The user indemnifies ON SEMICONDUCTOR fully in respect of any claim made
against ON SEMICONDUCTOR arising from the use of the LV8414CS Evaluation Kit
V1.0.

WARNING

The LV8414CS Evaluation Kit is referenced to the DC supply ground and is not
earthed. Hence, it carries a risk of electric shock. Caution is required when the power
is applied to the kit. Only qualified technicians and/or engineers should handle the
kit. When the power is applied to the kit, it is absolutely must that users only probe
provided test points and do not touch any other point on the Kkit.
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1. Introduction

The LV8414CSGEVK evaluation board (EVB) provides a quick and easy platform to
evaluate the LV8414CS functionalities. Users need to connect an external power supply
(2.5V — 5.5V) for evaluation. The kit consists of:

1.LV8414CS Evaluation Board :
LV8414CSGEVK with on-board microcontroller circuit (Daughter board)

2. USB cable
3. Stepper motor (x2) *1
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Daughter board
LV8414CSEVK top view LV8414CSAGEVK bottom view
MSCA020A55*'

(Winding Res: 15£1.5Q)

Nidec Sankyo Corporation

USB cable Stepper motor x2

Figure 1: LV8414CS Evaluation Kit
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*1: In case of using the stepper motor “MSCA020A55”.

When you continuously energized the 200mA at 25°C ambient temperature,
temperature of the motor windings will be 25 + 84.4 = 109.4°C. Because the
guaranteed temperature of the motor windings is 115°C, upper limit of the

allowable current is 200mA.

In case of the other motor, please refer to the specification of it.
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Figure 2. Temperature-rise characteristic of the motor winding

2. Features

The kit provides an integrated development platform to drive a bipolar stepper motor.

Following are key features of the kit.

LV8414CS Evaluation Board: LV8414CSGEVK

e Daughter board for communication with the PC based Graphical User Interface.

Graphical User Interface (GUI)

e Enables users to set/modify LV8414CS parameters in real-time

03/25/2016 4
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3. LV8414CS Evaluation Board (EVB) Overview

LV8414CSGEVK V1.0 Evaluation Kit User Guide

The EVB consists of three connectors to connect two motors and a power supply,
and a daughter board to control signal. (shown in Figure 3).

Motor winding connectors

The LV8414CS can drive one or two stepper motors. The following table shows
the combination of the outputs and motors/motor-channels.

03/25/2016

Output A | Output B | Channel Motor
OUT1A OUT1B 1 1
OUT2A OuUT2B 2
OUT3A OUT3B 3 5
OUT4A OUT4B 4

e
OUT3A  GND

@
OuT3B

o
OUT4A

Figure 3. Motor winding Connectors
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DC power supply connector

The LV8414CS requires external power supply for its operation. To drive two
stepper motors, power must be supplied to both VM1 and VM2.

Pin Name Min. [V] Max. [V]
VM1, VM2 2.5 5.5

And, the power supply pins are separated as shown in the following table.

Power supply pin Outputs
VM1 OUT1A, OUT1B, OUT2A, OUT2B
VM2 OUT3A, OUT3B, OUT4A, OUT4B

- To supply the same voltage to VM1 and VM2, a single power supply must be
connected to either VM1 or VM2 pin of the connector J3, while the pin 1 and pin
2 of the jumper J4 are shorted. (shown in Figure 4).

Figure 4. Power Supply Connectors and Jumper J4
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USB connector on the Daughter board

The regulator on the Daughter board generates VCC=3.3V output from USB
power. The logic block in LV8414CS and Daughter board are designed to operate

at VCC.

- When the external microcontroller is used, remove the Daughter board, and apply
a power supply same as the external microcontroller to VCC.

[ ]
LLK1

. 9. @ O 0.0
FR1 ENA vCC VM1 VM2

Figure 5: USB connector and VCC pin

R1-8: RF Resistor

The output current is determined by the RF Resistor and the current reference
voltage based on the following equation.

Where,
lout: Motor current
Vrer : Current reference voltage
Rgr: RF Resistor (Default setting value is 1Q.)

-Vger is set by the register with GUI. The GUI operation will be described below.
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4. Graphical User Interface (GUI) Installation

03/25/2016

An easy-to-use GUI is provided (free of cost) for real-time LV8414CS based
solution development. Perform the following steps to get started with the GUI. This
GUI will work with the Windows 7 (32bit, 64bit) and Windows 8 (32bit).

Unpack the zip file "M-DrAGON_version1134.zip", and confirm files as shown in below.
“M-DrAGON_version1134.exe”, “M-DrAGON_driver.inf”, and
“LV8414CSGEVK_USER_GUIDE-D.rev0.pdf”.

Connect the LV8414CSGEVK to the PC using the USB cable.

Steps (3) to (11) show the USB driver installation procedure that refers to an
expression on Windows 8 (32bit). This layout and procedure may vary with other
operating system version. It is required only for the first time when the
LV8414CSGEVK is connected to the USB port.

The Windows OS will try to install driver on its own. Wait for a few minutes.
Installation will fail.

Click on the Start Menu, and open the Control Panel.

Open the Device Manager.

Either under “Ports (COM & LPT)” or “Other Devices”, you should see an open
port named “USB-Miconl/ O Controller”.

= Device Manager
File Action View Help

o | @ E HE | @RS

4 i

4 |5 Other devices
\[i7 Base System Device
|7y USB-Miconl/O Controljet

. "% Ports (COM & LPT) Update Driver Software...
- =5 Print queues Disable
. [} Processors Uninstall

» |l Software devices
+ &y Sound, video and game co
» & Storage controllers

- M System devices

Scan for hardware changes

Properties

Figure 6: Device Manager 1
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(7) Right click on the “USB-Miconl/ O Controller” port and choose the “Update Driver

Software” option.

- If the update driver software option is not available, then the Windows OS is still
trying to install the driver on its own. Wait till the OS finishes self-try.

(8) Next, choose the "Browse my computer for Driver software" option.
(9) Finally, navigate to and select the driver file named “M-DrAGON_driver.inf”,
located in the “M-DrAGON _driver” folder. And click “Next”.

(10) Windows will finish up the driver installation from there.

o1

How do you want to search for driver software?

9 Search automatically for updated driver software

Windows will search your computer and the Internet for the latest driver software
foryour device, unless you've disabled this feature in your device installation

seftings.

Q7

Browse for driver software on your computer

Search for driver software in this location:

| [CAM-DrAGON driver

V|| Browse.., |

[ Include subfolders

19 Browse my computer for driver software
¢ Locate and install driver software manually.

software in the same category as the device,

Figure 7: USB-Miconl/ O Controller 1

% 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

03/25/2016
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Note: When “Windows security” is shown, please select “Install this driver software
anyway”.

Windows can't verify the publisher of this driver software

< Don't install 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 obtained from your manufacturer's website or
disc. Unsigned software from other sources may harm your computer or steal
information,

@ See details

Figure 8: Windows Security

(11) When the installation is successful, the final window is shown. And the recognized
M-DrAGON 1/O Controller port with the port number is shown in the Device
Manager.

i
O Fle Action View Help

B R&RS

L

Windows has successfully updated your driver software * *| | Eﬂ |

ON Semiconductor”

-
Windows has finished installing the driver software for this device:
4 7? ON Semiconductor(SANYD) M-DrAGO

M-DIAGON I/0 Controller r’g‘ M-DrAGON |/0 Controller (COM3)
b lﬂg Other devices

> '3 Ports (COM &LPT)

fs @ Print queues

b m Processors

b !ﬂ! Software devices

» & Sound, video and game controllers

f C— Storage controllers
i (M Systern devices

"

Figure 9: USB-Miconl/ O Controller 2 Figure 10: Device Manager 2
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(12) Start “M-DrAGON_version1134.exe”. Select “Lens” in Motor type. Since the Driver
type is displayed device that can drive the stepper motor by selecting “Lens”,
select “LV8414CS” from the drop-down list of Driver type, and then click “OK”.

(Start up GUI)

(lf the daughter board is not plugged,

/\

“USB Disconnected” is shown.

[} M-DrAGON (USB Connected) =] @ ==
File Help
Motor Diriver
Lens »| = [Lvsatacs -|
I OK ‘ I Cancel ‘

Figure 11: Motor type and Driver setting window

1. Select “Lens” in “Motor” pull-down list.
2. Select “LV8414CS” in the “Driver” pull down list.

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

3. Click “OK” button.
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4. The following windows should appear.

LV8414CS Controller (USB Connected) Tﬂn
File Help
Chip Enable / Dizable Photo Sensor Driving
Chip Enable Enable | Drive On Exit
for1-2ch for 3-4ch
1 Current Reference Voliage 0.05 AT Current Reference Voltage 005 V |
I i
Excitation Direction Cw - Excitation Direction EW -
Step Hold Step Hold Clear -
Counter Reset Counter Reset Clear =
i Cutput Enable On Cutput Enable On |
I CLK1 Frequency Division Ratio CLEZ Freguency Divigion Ratio
(Sndvioed 7]
Excitation Mode Excitation Mode Micro Step -
CLK1 Frequency 0 Hz CLEZ Freguency 0 Hz
L £
Pu l&ejl:uunt 0 Pu tse.-JI:uu nt 0
i i
IW I Set Freq / Count ‘ E [ Set Freq / Count ‘
FR1 Qutput FRZ Cutput
for each ch MO Setting
Chopping freguency MO Cutput Channel \“l—l’l:-‘h—vj
MO Qutput Position ‘M
[2C Data Send
(@ All{00N - 03h) Fiooh 3 0th ) 02n @03 Slave Adrs 04110010
00h o o2h 03h T
| 21001111 1001111 OO000000 i HE 4
.
Figure 12: Controller window
Page 12
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5. Usage of the GUI:

(1) GUI field description of controller window 1-1

LV8414CS Controller (USB Connected) ==
File Help

Chip Enable / Dizable Photo Sensor Drriving

Chip Enable Enabile Drive On Exit

Figure 13: GUI field description of controller window 1-1

e Chip Enable / Disable
“Enable”: IC will be enabled state. (The indicator changed to “Disable”.)
“Disable”: 1C will be disabled state. (The indicator changed to “Enable”.)

e Photo Sensor Driving
“ON”: Activate the photo diodeshunt driver (PI pin).
(The indicator changed to “OFF”.)
“OFF”: Deactivate it. The indicator changed to “ON”.

 Exit
“Exit”: End the program.
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(2) GUI field description of controller window 1-2

The register setting group for channel 1 and 2:
(The description for channel 3 and 4 is the same.)

| for 1-2 ch for 3-4 ch |
|
Current Reference Voliage 0.05 v Current Reference Voltage 045 W

Excitation Direction Cw - Excitation Direction Cw - |
Step Hold Clear Step Hold Clear - |
Counter Reset Clear Counter Reset Clear - |

Cutput Enable o Cutput Enable On

CLK1 Freguency Divizion Ratio CLKZ Frequency Division Ratio
Undivided Undivided |
Excitation Mode Micro Step - Excitation Mode Micro Step - |
0

i

il

CLK1 Freguency Hz CLKZ Frequency Hz
Pulze Count Pulze Count ﬂ-

] ]
| STOP I Set Freq/ Count ‘ | <TOP l [ Set Freq / Count l
FR1 Dutput High FR2 Output T|

Figure 14: GUI field description of controller window 1-2

:

e Current Reference Voltage
The current reference voltage can be selected from 0.05 to 0.20 (V) by slider.
The output current is determined by the RF Resistor and the current reference
voltage based on the following equation.

Where,
lour: Motor current
Vrer : Current reference voltage
Rrr: RF Resistor (Default setting value is 1Q.)
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e Excitation Direction / FR1 Output:
“CW” : clockwise rotation;
“CCW”: counterclockwise rotation.
This register setting is valid when FR1 is set “Low”.
(The indicator changed to “High”.)
This register setting is ignored when FR1 is set “High”,
and the counterclockwise is selected.

o Step Hold:
“Clear”: the step position is advanced by the clock signal.

“Hold™: hold the step position, the clock signal is ignored.

e Counter reset:
“Clear”: not reset
“Reset”: make the output to go the initial state.

e Output Enable:
“Off” : the output is disabled . The output gets “high impedance” state.
“On”: the output is enabled when the chip enable is set “Enable”.

e CLK1 Frequency Division Ratio:
The CLK1 frequency division ratio can be selected from “Undivide”, “1/2”, “1/4”
and “1/8” by drop-down list.

e Excitation Mode:
The excitation mode can be selected from “Micro step (256 division)”, “Half Step”,
“Half (full torque), “Full Step” by drop-down list.

e CLK1 Frequency:
The CLK1 frequency can be selected between “100Hz and 100kHz by slider.

e Pulse Count
The number of clock pulses can be selected from “0~32588” and “cont.” by slider.
"cont." means a continuance pulse.

e Set Freq/count, STOP
When “Set Freq / count” button is clicked, the “CLK1” signals is outputted. Then
the motor starts rotating. When “STOP” button is clicked, the “CLK1” signals stop,
and the motor stop rotating.

Page 15
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(3) GUI field description of controller window 1-3 (The setting group of utility)

for each ch

Chopping frequency  |400kHz vl

[2C Data Send
@ AlC00h - 03h)

(0h
11001111

00h 01h

01h
01001111

0Zh

IZh
00000000

MO Setting
MO Cutput Channel

MO Output Position

0%h Slave Adrs 01110010

03h
000100040

1-2ch -

Half Step Pt -

| Send

I

— T —

e Chopping frequency

Figure 15: GUI field description of controller window 1-3

The CLK1 frequency division ratio can be selected from “200”, “300”, “400” and
“600”(kHz) by drop-down list.

¢ MO Output Channel

The stepping position monitor output pin MO is provided. Either “1/2ch” or “3/4ch”

can be selected for it.

e MO Output Position

“initial Pos”:

The MO output gets LOW at the initial position

“Half Step Pos”: The MO output gets LOW at the initial position and 1-2 phase
position

e [2C Data Send

The 12C data to be send can be selected from “All (00h-03h)”, “01h”, “02h”, and
“03h” by radio buttons. When "Send" button is clicked, the 12C data is sent.
* Slave Adrs "01110010" is fixed for LV8414CS.

03/25/2016
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(4) GUI field description of controller window 1-4

L\VE8414CS Controller (USBE Eunr:-e;::-t.ééi_}_t_ﬂ_- lﬂ_ﬂ_ﬁ
[_E]__ Help
Save parameter setting :hutu Sensor Driving
Export Speed graph data Drive |Z Exit
Rollback to Initial value for 3 -4 ch
Close window Current Reference Voltage 0Dos WV
I . L]

GUI field description of controller window

) M-DrAGON (USB Connectad) el
File | Help
Load parameter setting :
Save parameter setfing
Exit Application [
[ Ok J | Cancel |

Motor and Driver setting window
Figure 16: GUI field description of controller window 1-4

Save parameter setting

Save the parameter setting data 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
is returned to an initial value.

Load parameter setting

Load the file which is saved the setting data of GUI 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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6. Operation
Following steps describe a typical operating procedure. It is assumed that the
device driver has been already installed.

Step 1. Connect LV8414CSGEVK to the PC using the USB cable.
Step 2. Connect stepper motor and connect power supply (2.5V ~ 5.5V).

Oscloscope = CWPLFER1 | | AWPLFER? |  [Foverswny

so o |2 2|2 ¢
S0 O ||o %o =
= 0 O O O
00 0 O

——ciame—— I O O O OU6UT ou6m ® 0

N CNONO)

Stepper Motor 1 p o g o DA B O B Stepper Motor 2

ON

Figure 17: Setup for stepper motor

Step 3. Run “M-DrAGON_version1134.exe”.
Step 4. Turn-on the power supply.
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Step 5. Set “Motor” type and “Driver” setting window as shown below figure.

W) M-DrAGON (USE Connected) o] @ (e
File Help
Motor Driver

> macs -

| ok | | cancel |

Figure 18: Motor type and Driver setting window

Step 6. Set the GUI parameters as shown below figure.

K — A
LV8414CS Controller (USB Connected) |
File Help
Chip Enable / Disable Photo Sensor Driving
Chip Enable Disable Drive On
for1-2ch for3-4ch
Current Reference Voltage .Elj1 0 W Current Reference Voltage El DE v
Excitation Direction cw - | Excitation Direction |CW o

|

Step Hold Clear Step Hold Clear - |

il

Counter Reset L x Counter Reset |Clear
Output Enable [ Off Cutput Enable On
CLK1 Freguency Divizsion Ratio CLKZ Freguency Division Ratio

(unawices ~| Undivided
Excitation Mode [Mic:n:r Step = Excitation Mode Micro Step «
CLK1 Freguency 2000 z CLKZ Freguency Hz

[ B

Pulse Count cont. PulseJCuunt

0l @
(o] [semwom | [wo] [senewcm ] |

T RN

FR1 Cutput High FR2 Output High
for each ch MO Setting |
Chopping freguency 400kH=z - MO Output Channel 1-2¢eh -
MO Output Position Half Step Pt = |
12C Data Send
(@ ANl{00h - 03h) Ei00h E20th £302h ) 03h Slave Adrs p10010
o0th 01h 02h 03h

1160010 01001111 nooooooo 00010000 i

Figure 19: Setting parameter of GUI
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Step 7. Click“Send” button.
Step 8. Click “Set Freq / count” button and then the motor begins to rotate.

e Monitor MO and CLK1 terminal voltages using ch1 and ch2 of the scope. Monitor
OUT1 Aand OUT2A output current waveforms using ch3 and ch4.

50ms/div
50ns 0. 0000 CInhibit g3100%

: : : [ : : : : : chl MO
”..:'.”:....T'.':.”'T'.'T....:”..:...T'.'. 5V/dw

Ch2 CLK1
5V/div

ch3
OUT1A
100mA/div

Cha
OUT2A
100mA/div

Edge "1 DG -2. 20m¥

Figure 20: Waveforms for Stepper Motor

Step 9. Click “Stop” button and then the motor stop.
Step 10. Click “Disable” button. The indicator will changed to “Enable”
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APPENDIX A. SCHEMATIC - LV8414CSGEVK
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APPENDIX B. BILL OF MATERIAL - LV8414CSGEVK

X | Sk | SR : : £1-15 Ui U] 5
A | A | A | WIDUIIIAS ATINVIS | o|eoer | - | WoeX &l RS
594 | A | SOA | POXIriacln VO O18 8091 | %AST | L0 i8] oo
soA | ON | s8A |  OMLPHZPOGHOW WHOY 018 5208 | %9F | MG0'L 1815844 e
soA | S0 | SOA | OMLPHZIOGHOW WHOY 018 5208 | %% | MG0') 01159434 s
S5A | SA | S9A | HG0I3IcaseIngD | VIVENW | O/ 80or [ %01 [ AGZ T ToToedE) [
S9A | A | S9A_| YI90131UOIENED | VIVINW | Olg8lze | %0LF | AS 0L oyede) 2 A
WIS
soA | soA | soA 02X1Hd NN023SN o | - 194005 Blewo | e
R
soA | seA | seA 02z-H4 NN0D3SN : : 19¥00s ofeuwe L | zivNo
Yid
TS 2 y
soA | oA | soA 9S80X1-Hd NNOD3SN o | : toauuoo Z/|NA Joy seduny | L | o
— 752
sa\ | sapA | sep $C'7-5/S°0LdW 19B)UDY) X|USoyd o . . J0}28uu0d Ajddns Jemod nQ L er
- . 57
A| oA | sA | vszwsolan | wewopxweoud | 8C |- : jopeuuoo Bupum oo | z | zir
seA | soA | oON SOpLYEAT JOJPNPUOIWBS NO ﬁw_vmmwm_ﬂu - - sianUp dejsosoiw Jo spuueyd omy | | N
pomoIly
8314 |pajels aoue-
uonny- Jaquiny ped Jaimoeynuely | uudiooy anjep uonduosaq ‘ALD | 1012UBISEQ
peal| -ul | 18101
sans
JOINPIOIIS NG

gA39SIVLY8AT 83U} JO S|elvle|y 4O ||iF

Page 22

www.onsemi.com

22

03/25/2016



	Contact us

