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Test Procedure for the LV8044LPGEVB Evaluation Board
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(Circuit diagram of the evaluation board)
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Evaluation Board Manual

[Supply Voltage]

[Toggle Switch State] Upper Side: High (VCC)
Middle: Open, enable to external logic input

Lower Side: Low (GND)

[Operation Guide]
For Stepper motor control

1.
2.

3.
4.

5.

Initial Condition Setting: Set the toggle switchs Middle.

VM (2.7 to 5.5V): Power Supply for LSI
VCC (2.7 to 5.5V): Power Supply for LSI

Motor _Connection: Connect the stepper motor between OUT1, OUT2,

OUT3 and OUTA4.

Power Supply: Supply DC voltage to VM, VCC.

Condition Setting: Input the serial data signal to ST,SCLK,SDATA, and
STB pins according to the purpose (See LV8044LP datasheet).
Motor Operation: Input the clock signal to STEP1 pin.

Stepper motor load VM=5V,VCC=3V
Motor current waveform example
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Instruction Manual of Software of LV8044LP Evaluation

Explanations of Operation Screen

L¥3044 — CONNEGTED

CHI-2 (1) oe-s  (3)
Excitation Made CWACCW oW hd Bch Energization Direction Ch Select
2 phase M Step/Hold  |Cancel  w OFF hd Beh hd
REF “oltage Resst Reset v tich Energization Direction REF Vaoltage
100%0 2
WO w Enahle at OFF OFF v 0300W  w
Send serial code | [ Send gerial code ] [ edfeetiallzode ] [ edfeetiallzode
etc (4)
ClKfreq  |38kHz  » STEF1 ON/OFF Photosensarl PI3/MO SEL [PI3 out  »
Hag 2) OFF ™| moseL  [T/2ch v
Photozensor? .
Excitation Mode P | MicroStep OFF 5 MO pog Thitial w
2 phaze - 3ch Energizaion Dir Aisitseerea Choppine Freg
REF Voltage oFF o oFF 130kH: v
100802W) 4ch Energization Dir
Saturation/Micrastep ——-> OFF v ’ Send serial code ] ’ Send serial code
Putdhd R Piitd Decay |Brake w
IME1-62 (5)
Send zerial code ] [ Send zerial code ] Mode |1-2 phase GW v parallel output
Freq 38kHz v INB1526162) = LLLL  »
(GILIX (e 3BkHz v STEP2 OM/OFF [ cont Parallel ONSOFF ] [ Send parallel ]
<>
PWM3 Freq 200kHz
PiM3 OMN/OFF
PYibd3 Duty 0% w
Piihd4 F (6)
rma [A0kH: g PYiM4 ON/OFF

(1) “CH1-2” setting field : the serial signal to drive the stepper motor between CH1
and CH2 is set.
(2) “CH3-4" setting field : the serial signal to drive the stepper motor or the DC motor
between CH3 and

CH4 is set.
(3) “CH5-6" setting field : the serial signal to set the energization direction and the
reference voltage of

CH5 and CH6 is set.
(4) “etc” setting field : the serial signals to set the Pl output, the MO output and the
chopping frequency

is set.
(5) “IN51-62” setting field : the sequence signal for stepper motor and the parallel
signal are set to the

pins IN51, IN52,IN61 and IN62 respectively.
(6) “EXIT” button : end the program.
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Explanations of Each Setting

(1) “CH1-2" setting
This is set when the stepper motor is driven between CH1 and CH2.

Excitation mode (2-phase excitation / 1-2phase excitation full torque / 1-2

phase excitation /

Internal reference voltage (0.200V to 0.066V)

4W1-2phase excitation ).

When above conditions are selected, the data transfer of each setting values
are executed by

clicking the “Send serial code” box.

LV8044 — GONNFCTED

GH1-2

2 phase

Exgffation Made

GG CW v

__“ Step/HNd  [Gancel v
1 Resst Foset %
Enable out OFF v

[\ Sond serial cads

| [ g serist onde

GLEfreq g STEP1 OMSOFF
CH3-4
Excitation Mode P | MicroStep
2 phase ~ 3ch Energizaion Dir
REF Voltage OFF L
100802y | | 4ch Energization Dir
Saturation/Microstep -——> OFF .
PYM v Pt Decay |Brake v
Send serial code ] I Send serial cods ]

GLK Freq

Plit3 Freq
PhMI Duty
P4 Freg
Plietd4 Duty

3BkHz

200k Hz
0%

200k Hz
0%

- STEP2 OMSOFF

<=7

PWM3 ON/OFF
PWhi4 ONAOFF

23 ES RS |

CHE-f
Sch Energization Direction
OFF -
Geh Energization Direction
OFF v

Ch Select

Sch A
REF Voltage

0200V«

[ Serdserialoode |

[ Send serial code

eto

Photosensor

OFF v
Photosengor2

OFF v
Photosensard

OFF -

PI3/MO SEL PR aut +

MO SEL 1/%h v
MO poz Tnitial v
Chopping Freq

130kHz  +

[ Send serial code ]

[ Send serial code

INE1-67

Mode |1-2 phase G+

Freq  |3GkH: -

parallel output

INE1526162} = LLLL  »

[ cont Parallel ON/OFF |

l Send parallel

In the same way,
Excitation direction (CW / CCW)
Step hold (Cancel / Hold)
Counter reset (Reset / Cancel)
Output enable (OFF / ON)
When above condition is selected, the data transfer is executed by clicking
the “Send serial code” box.
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Lv8044 — CONNECTED.

CH1-2
Excitation Mode
2 phase v
REF Voltaee

100802V w0
Send serial code

GLKireq

[3BkHz v

EEEEE

CH3-4

Excitation Mode FWM | icrostep

EEX
Ch Select
Bch v
REF VWoltage

l Send serial code ]

Photosensorl
Photosensord

L]
Photosensord

0l

i

FF v

FF v

PI3/MO SEL

MO SEL 1rkch W
Chaopping Freg

130kHz v

“2 phase v| 3ch Energizaion Dir
REF Voltage OFF 4
100%02v)  » 4ch Ernergization Dir
Saturation/Micrastep ——> [oF

PUWM Decay

[ Send serisl cods |

[ Send serisl cods

GLK Freq

3BkHz v
PiiM3 Freg | 200kHz
PWM3 Duty | 0%
Piiihd Freg | 200kHz
Piiidd Duty | 0%

STEP2 ON/OFF

<

Puit3 ON/OFF
Fiihd ONSOFF

S IS (|

[ Send serial cods

I Send serial code

ING1-62
Mode |1-2 phase CW + parallel output
Freq |a3fkHz V| [mMEEaed=LL v

[ cont Parallel ON/OFF |

[ Send parallel

Also, when the stepper motor is driven, the frequency of the reference clock signal

“STEP1” is set.

And, it is turned on / off by using the “STEP1 ON/OFF” button.

—When the “STEP1”

color.

1/8/2014

V8044 — CONNECTED

GH1-2

Excitation Made CWACCW G -

GHE-6

Sch Energization Direction

Step/Hokd | Ganeel v

REF Valtage Reset

00§02y v ——

l Send serial code ] [

Rezet v

out OFF |+

Send serial code ]

GLKfreq

CH3-4

Excitation

OFF v

Bch Energization Direction

Gh Select
Sch A

REF Woltage

[ Send serial oods

[ Send serial cods

et
Photosensor]
Photosensar?
OFF  w
Photosensord
QFF -

PI3/MO SEL

MO SEL 1/2ch
o pos
Choppine Freq

130kHz  +

Saturation/Microstep -—

FMIM Decay

[ Send serial code ]

l Send serial code ]

OlkFreqg  [8BkHe v| [ STEP2ONAFF |

=

PWM3 ONAOFF
PWM4 ON/OFF

PM3 Freq | 200kHz
PWM3 Duty | 0%
PiifMd Freq | 200kHz
Puiihd Duty | 0%

L3S S

l Send serial code

[ Send serial code ]

ING1-62
Mode |1-2 phase Gl » parallel output
Freq  |a8kHz v NEIEIEIE = LU v

[ cont Parallsl oH/OFF |

[ Send parsllel

signal is output, the “STEP1 ON/OFF” button turns red in

WWW.onsemi.com
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V8044 — CONNECTED

CH1-2
Excitation Mode
REF Voltage

0002V »

Send serial code

I

CW/GGW CW v

GHE-6

Sch Energization Direction

Siten/Hald
e
Enable

g zerial code

GlLEfreq 3BkHz v

CH3-4
Excitation Mode
2 phase v
REF Voltaee
Saturation/Microstep -—>
PYM -

dch Energization Dir

OFF v

Geh Energization Direction

Ch Select
REF Voltage
0200V«

Send serial code

Photosgnzor

i

Phogfisensor2
i

o
-

Photosensard

[=3

Send serial code
PI3/MO SEL

MO SEL 1/2ch v
Chopping Freg

OFF v

FUM Decay

[ Send serial code

I Send serial cods ]

GLK Freq 3BkHz

=]

[ steraoworF |

Piitd3 Freq | 200kHz
PWh3 Duty | 0%
Plitdd Freg | 200kHz
Pltdd Duty | 0%

23 ES RS |

<=7
PWM3 ON/OFF
PWhi4 ONAOFF

[ Send serial code

[ Send serial code

ING1-62
Mode |1-2 phase Gl » parallel output
Freq |2fkHz v INEIEEIE = LI v

[ cont Parallel ON/OFF |

l Send parallel

(2) ‘*CH3-4’ setting

When the stepper motor is driven between CH3 and CH4, the “Microstep *“

in the alternative of

“Saturation/Microstep” is selected, the data transfer is executed by clicking

“Send serial code”.

The setting method that follow is basically the same as (1).

VB044 — CONNECTED

GH1-2
Excitation Mode
REF Voltage

00802V w

CWACCW | oW -

GHa-6

Bch Energization Direction

Step/Hald
o

[ Sendserialoode |

[ Send seralcade |

Clkfreq  [BEkHz v

G

GHa-4

Excitation Made

F¥M | MicroStep

2 phase v

3ch Enereizaion Dir

REF Voltage

| P

OFF -

4ch Energization Dir

OFF v

fich Energization Direction

Ch Select

REF Woltage

[ Send serial code

l Send serial cods ]

elc

Photosensarl

f=]

FF v

Photogensor2

Photosensord

f=]

FF v

PI3/MO SEL

MO SEL 1/2ch v
Chopping Fregq
130kHz

GLK Freg \35kHz v‘

[ ster2oniore |

PWM2 Freq | 200kHz
PWM3 Duty | 0%
PWNM4 Freq | 200kHz
PWM4 Duty | 0%

Lo

PiM3 ON/OFF
Plithtd ONSOFF

[ Send serial cade

[ send serial code

IN51-62
Mode |1-2 phase CW parallsl output
Freq  [38kHz v [mEsaeE= L v

[ cont Parallel O/OFF_|

[ send paralel |

(3) ‘CH3-4’ setting

When the DC motor is driven between CH3 and CH4, the “PWM “ in the

alternative of

1/8/2014
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“Saturation/Microstep” is selected, the data transfer is executed by clicking
“Send serial code”.
- Drive polarity (standby / forward / reverse / brake)
- PWM Decay type (brake / standby)
The serial signal to set in the above condition is set.

LVB044 — CONNECTED g@gl
GH1-2 CH5-6
Excitation Mode CW/COW oW v Sch Enereization Direction Ch Select
2 phase Y| Step/Hold  [Gancel v OFF v ch b
REF Voltage Feset et v fich Energization Direction  REF Voltage
100%(0.2
LU R OFF hd nawy
Send serial code ] [ Send serial code ] [ S CEHE ] [ L el G

GlLKfreq 38kHz v ensor] PI3/MO SEL |PT3out  +

GHa-4 MO SEL 1/2%ch w0

Excitation Mode P MicroStep OFF 2 MO pos Initial £V
h Energizaion Dir
2 phase v Fhoteansor 5 Chopping Freq
REF Valtage oFF 3 OFF 130kHe
L+ (3 »
100802 v Sl G
Saturation/Microstep ——-> SVLE'EE'WUWA [ end serial code ] [ Send serial code

P/t v

F Decay |EBrake -
Thgr-62
Send serial code ] l M\a\ code Made |1-2 phase G v parallel output

Frea  |3fkke v INE1S26162} = LLLL »
ClkFreq |35kHz |v STEF2 ON/OFF ([cont Parallel GN/AOFF_| [ Send porallel
PUIMZ Freq |200kHz v <
PYM3 ON/OFF

PUME Duty | 0% v
PUMA F;

req |200kH: 8 PUM ON/OFF
PWM4 Duty | 0% v

Also, “Frequency” and “PWMduty” of the PWM signal are set to the pins “PWM3
STEP2” and “PWM4".
Then, it is turned on/off by using the buttons “PWM3ON/OFF” and “PWM4
ON/OFF".
—When the “PWM” signal is output, the buttons “PWM3ON/OFF” and “PWM4
ON/OFF” of output turns
red in color.

(4) “CH5-6" setting field :
The setting method here is nearly the same as (3).

(5) “etc” setting field :
- Pl output (OFF/ON)
- P13 / MO output switching (P13out / MO)
- MO output ch selection (1/2ch / 3/4ch)
- MO output position (Initial position / 1-2phase position)
- Chopping frequency (200KHz to 65KHz)
The setting is as below.
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(6) “IN51-62” setting field :

e “1-2 phase excitation Forward” and “1-2phase excitation Reverse”

When the stepper motor is driven between CH-5 and CH6,

the signal is input to the pins IN51, IN52, IN61 and IN62 respectively.

LVB044 — GONNECTED

CHI-2
Excitation Mode CWAGCW oW v
2 phass ¥ Step/Hold  [Gancel v
REF Voltage Reset R
100402
Mo Bl o, out OFF |+
Send gerial code ] [ Send serial code ]
GlKfreq  [3BkHz v STEP1 ON/OFF
CHa-4
Excitation Mode P | MicroStep
2 phase ~ 3ch Energizaion Dir
REF Voltaze OFF L/
1008024 ~ | | Ach Energization Dir
Saturation/Microstep ——> oFF .
PUrM V| | PWM Decay [Erake v
Serd serial code | [ sendserialcode |
CLK Fren  [3BkHz  + STEP2 ON/OFF
PUM3 Freq | 200kHz v i
PWM3 ON/OFF
PWM3 Duty [ 0% w
P4 Freq | 200k H
e i, PUIME ON/OFF
PUiMd Duty | 0% v

CHE-6
Bch Energization Direction Ch Select
OFF v bch v
fich Energization Direction REF Voltage
OFF v 0300w
[ Serdssrisicode | [ Send serisl cods
et
Photosensor PI3/MO SEL PI3out  w
OFF ¥ woseL  [i/n v
Photosensord o itial
OFF 3 pos itial R
Photosensord i (e
OFF i 130kHz  +

Send serial code

paNyle! output

Send serial code

The drive of Forward and Reverse (per cycle) of 1-2phase excitation is set.
—The drive signal of per cycle is as below.

1/8/2014
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[In case of 1-2phase excitation]

1 cycle
FREQ —> —
Control board reference clock
(generated in the control board)
IN51 H H L L L L L H
IN52 L L L|H H H|L L
Control board output signal
Input signal for LV8044LP IN61 L H H H L L L L
IN62 L L L L L|H H H
@ e 020 ® 6 e o 6 d e ® 6 ®
IOUT1
Motor current
I0UT2

— The relation of IOUT1 and IOUT2 inverts at reversal.
e “2 phase excitation Forward” and “2phase excitation Reverse”

The drive of Forward and Reverse (per cycle) of 2phase excitation is set.
—The drive signal of per cycle is as below.

1/8/2014 10 WWW.onsemi.com
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[In case of 2phase excitation]

1 cycle

FREQ—

Control board reference clock
(generated in the control board)

IN51

INS2

Control board output signal

l
Input signal for LV8044LP

ING1

ING2

IOUT1

Motor current

IOUT2

H L L H
L H H L
H H L L
L L H H

— The relation of IOUT1 and IOUT2 inverts at reversal.

eDrive Frequency

The Pulse rate of the stepper motor is set. ( “FREQ” of above timing chart is set.)

8 LvB044 — GONNEGTED g@gl

CH1-2
Excitation Mode
2 phase v
REF Voltaee
100%02V)  »

CHE-fi
CW/GCW o v Sch Energization Direction Ch Salect
Step/Hold | Cancel v OFF - Sch £V
Resat Reset |+ Geh Energization Direction REF Voltage
Enahle O O OFF v 0300V v

Send serial code

J

[

Send serial code

Send serizlcode | [ Send serial code

L

GLKfreq AbkHz v
CH3-4
Excitation Made
2 phase A
REF Voltage
100502V v

P A

Saturation/Microstep —>

STEP1 OM/OFF

P

Microstep

3ch Energizaion Dir

OFF

4ch Energization Dir

OFF

Pu/M Decay | Brake

=3
Photosensorl PI3/MO SEL PR aut +
OFF >l woseL  [imn v
Photosensor? D Initial
SFF - pos itial -
Photogensord Ghoppine Fireq
OFF a 130kHz  +
v [ Sendserialoods | [ Send serisl cods
v
ING1-62

Send serial code

J

[ send serial cods |

1/8/2014

CLK Freq  [36kHz v STEP2 ON/OFF
PUM3 Freq |200kHz i
PUM3 ON/OFF
PlaM3 Duty | 0%
PUM4 Freq | 200kH
s s PUIH ON/OFF
PUMM Duty | 0%

end paralle|

11
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eParallel Signal Setting

The input parallel signal to the pins IN51, IN52, IN61 and IN62 respectively can
be set.

LVB044 — CONNECTED

CH1-2 CHE-fi
Excitation Mode CW/GCW oW v Ech Energization Direction Ch Salect
[Zphase % stensHold OFF v Sch v
REF Voltage Resst Bch Energization Direction REF \oltage

=
-

v

[ Send gerial code ]

100%0 2 A
O e -

[ Send serial code

[ Sendserialoods | [ Send serisl cods

eto

Photosensor! PI3/MO SEL
MOSEL 172
-4

Glkheq  [38kHz v [ STEP1 OM/OFF

— Photosensord o
Excitation Mode P MicroStep MO pos
2 phase - 3ch Energizaion Dir Choppire Freq

REF Voltags OFF o v 130kH: v

Photosensard

v

100%02Y)  » 4ch Energization Dir
Saturation/Micrastep == e [ Send serisl code |

[ Send serisl code

INE1-67

PWM Decay
]| o
OlKFren [z w| | STEPIONOFF |

<=
Piitd3 Freq | 200kHz

3
PWIME QN/OFF
PUMI Duty | 08 v
PUiM4 i
req |W0kH: 8 PUIME ON/OFF
PUM Dty | 08 v

[ Send serial code ]
P

ar% output

~

[ Send serial cod=

:

15261
515261 62 = LLHL
{51 5261,62) = HLHL
N515261 521 = LHHL
536162 = HHHL %

That's the end of the excitation relating to the setting of “Main Screen”.

3) Connection with LV8044 evaluation board & control board

Control board
Evaluation board

*)Please supply voltage for actuator from external power source to
VM12,VM34,VM5 and VM6 pins.
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