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SAMYO SANYO Semiconductors

(Circuit diagram of the evaluation board)

m < om < m <
© © < < ™ ™
= [ = = E =
2 2 ) 2 2 2
o (o] [e] o o o
(@) o O o O (@)
PGND O
235 23 235
4no| 4not
prrrag prrag
*lvo *lzo
o 2o o8] i) 6] S el 23] el
N m © < o < < o el <
(=) © LL © < [T < ™ 'S ™
= [ 4 [ = 4 = = 4 =
g 3 3 o 3 3 3PwM3/
131]IN62 STEP2I20
132]IN61 PWM4[19]
vMe O 133]VM6 VM34[18 O vM34
SGND O 134]SGND vec|17] O vce
Pl O 13511 LV8044LP STB[16] O sTB
P12 O 136]P12 IC1 SDATA15] O SDATA
PI3/MO O 137]PI3/MO SCLK[14} O SCLK
VM5 O 138]VM5 STEP1[13} O STEP1
139]IN52 vM12[12] QO VM12
EINM - m < m < m < STE
o o 2} N o —_ —_
= [ 0 [ [ ~ [ E — E
(6] ] L 2 2 e 2 2 [ ]
‘ i O @® O ©o ® o O @® O
. (1] [2] (3] [a] [5] [o] [7] [8] [s] [u] o
zz zz
10uF| 10uF
2S£ 23 35

ouTsB O
OUT5A O
ouT2BO

OUT2A O
ouT1BO
OUT1AQO

C5

1uF

sTO

IN62 O

IN61T O
IN52 O
IN51 O
pwmM4 O
PWM3/
STEP2

4/18/2012 2 WWwW.onsemi.com



S.

o SANYO Semiconductors

Evaluation Board Manual

[Supply Voltage]

[Toggle Switch State]

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

Upper Side: High (VCC)
Middle: Open, enable to external logic input
Lower Side: Low (GND)

[Operation Guide]
For Stepping motor control

1.
2.

3.
4.

5.

Initial Condition Setting: Set the toggle switchs Middle.

Motor_Connection: Connect the stepping 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.

Stepping motor load VM=5V,VCC=3V
Motor current waveform example

LeCroy|

T O O 0 ) |

Chl
STEP1
2V/div

“STEP1” clock
f=2KHz

ch3
2 APY . S IOUT1
¢ T 4 $ 4 o +4 + +4 100mA/div

Ch4
10UT2
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s o SANYO Semiconductors

Instruction Manual of Software of LV8044LP Evaluation

Explanations of Operation Screen

LV¥3044 — CONNEGTED

o2 (1) oss (3)
Excitation Mode CACoW (s hd Sch Energization Direction Ch Select
2 phase b Step/Hold  |Cancel  w OFF M Sch b
REF Voltage Reset Feset W tich Energization Direction REF Waoltage
100802 Enable ol OFF v OFF v 0300w
Send serial code | [ Send serial code ] ’ STy S CED) ] ’ ] S Gl

et (4)
ClLKfreq 3BkHz v STEP1 ONSOFF Photosensorl PI3/MO SEL |PIZ cut

OFF v
MO SEL 1/%ch  w
GHI-4 (2) Photosensord —
Excitation Mode P | MicroStep OFF e MO pos Thitial w
Sch Energizaion Di :
2 phase v i ;Ie:::glzalon ir R GChaoppire Freg
REF Voltage S— .’ OFF 3 130kHz  +
100802V 4ch Energization Dir
Saturation/Microstep ———> aFF v [ Send serial code ] [ Send serial code
Pt w Pt Decay |Brake W
ING1-62 (5)
Send serial code ] ’ Send zerial code ] Mode |1-2 phase CW parallel output

Freq 38kHz v IN[E1 526162 = LLLL |+

GLK Freq 35kHe s STEF2 ON/OFF [ cont Parallel OMAOFF ] [ Send parallel ]
>

Pit3 Freq |200kHz

PiM3 ONAOFF
PWM3 Duty 0% w

PiM4 F 6
A o _( |
P4 Duty | 0% b’ —

(1) “CH1-2” setting field : the serial signal to drive the stepping motor between CH1 and
CH2 is set.
(2) “CH3-4” setting field : the serial signal to drive the stepping 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 stepping 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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s o SANYO Semiconductors

Explanations of Each Setting

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

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

4W1-2phase excitation ).
- Internal reference voltage (0.200V to 0.066V)

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

clicking the “Send serial code” box.

LVB044 — GONNEGTED

GH CHE-6
xcitation Mode oW ow v 5ich Enereization Direction Ch Select
2 phase Y StpHold  [Cancel v OFF v 5ch &
Res Resst | ¥ fich Energization Direction  REF Volage
- OFF 0300V
471 —2 phase Enaffle out OFF (% be b/
Send erialoode | [ ff Serd serialcods | [ Sendserislcode | [ Serd seril code
etc
GLEdr STEPT ON/OFF Photosensor! PI3/MO SEL [P out  w
OFF ™| wmoseL  [i/zh v
GH3-4
Photosensor?
Excitation Moda FWM | icrastep OFF w| MOpes [Tnitial v
ch E D
2 phase v = S::g\za\on ir E— Choppine Freg
REF Valtage b OFF 3 130kHz  ~
100802y | | 4ch Energization Dir
Saturation/Microsten ——-> OFF v [ Send serial code ] [ Send serial code
P v| | PWMDecay [Brake v
INE1 62
Send serisl cods | [ Bend serialcods | Mods | 1-2 phase CWW v parallel output

Freq 3BkHz - INE15261 62 = LLLL  »

GLK Freq 3BkHz v STEF2 ON/OFF [ cont Parallel ONAOFF ] [ Send parallel
PUMS Freq | 200kHz ki

PWIMa DN/OFF
PWM Duty | 0%
PUIMA
e |20khz PUME ON/OFF

PWMS Duty | 0%

S I (|

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 — GONNECTED

GH1-2
Excitation Mode

REF Voltaze

100%02v)
Send serial code

Maglzerial code

Clkfreq  [3BkHz v

[ sTerionirE |

GH3-4
Excitation Mode

2 phase -

MicraStep
3ch Enereizaion Dir

REF Voltage
Saturation/Microstep ——>

OFF -

dch Energization Dir

M Enereization Direction

nergization Direction

SANYO Semiconductors

Ch Select

Sch ~
REF Voltage

0200V«

Send gerial code

[ Send gerial code ]

eto

Photosensor]

OFF w
Photosensor2

OFF  ~
Photosensord

QFF -

PI3/MO SEL

MO SEL 1/%ch
0 pos
Chopping Freq

130kHz  »

OFF -

PUM Decay

[ send serisl code

[ send serial cods

l

[ Send serial code

[ Send serial code l

IH51-62
Mode |1-2 phase Gl v parallel output
Freq  [3BkH: T ST |

OlKFren  [aBkke |

[ smeraonorr |

PWM3 Freq |200kHz  +
FWM3 Duty | 0% v
P4 Freq |200kHz  +
FitfMg Duty | 0% v

<

PWM3 ON/OFF
P4 ONAOFF

[ cant Parallel on/oOFF_|

I Send parallel

Also, when the stepping 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.

LV8044 — CONNECTED

GH1-2
Excitation Mods
REF Voltage

100%02) v

GHA-6

Sch Ensreization Direction

CU/CCW oW -
Step/Hold  |Cancel | »
Reset Reset v
Enable out OFF (&

[ Send serial cods ]

[ Send serial code l

ClLKfreq kHz ~

CHa-4 :
Exciteion Mo[1BkH
DkHe

2 Phl00Hz

100Hz

REF valge |10

25k Hz
20k H:

-

QFF v

fich Energization Direction

[=]
]
-
<

Ch Select
Sch v
REF Voltage

[ Send serial cods

[ send serialonde |

efc

Saturation/Microstep =om

STEPT ON/OFF Photosensar] PE3/MO SEL
MO SEL 1#2ch
Photosensor2
FM | MifgoStep oFF | MOPes
3ch E 5]
ch Enefizaion Dir Photasensord Ghopping Freq
) ¥ 130kHz
4 ergization Dir
OFF - [ Send serial code ] [ Send serial cods l

FUM Decay

ING1-62
[ Send serial code ] l Send serial code l Mode |1-2 phase CW (v parallel output
e Freq |afkHe v |[NETE2A6 = L v

OlkFreg  [3fkHe | [ STEP2ONAOFF |
=3
PWM3 Freq |200kHz &
PWM3 ON/OFF

PUME Duty | 0% v
PUMM F

e |200cH: o8 PWME ON/OFF
PWh4 Duty 0% w

([ cont Parallel ONAOFF |

[ semparallel

—When the “STEP1” signal is output, the “STEP1 ON/OFF” button turns red in color.

4/18/2012
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SANYO Semiconductors

V8044 — CONNECTED.

GH1-2

100%02)  w
Send serial code

GH5-fi
Excitation Mads CWGOW CW v Sch Enereization Direction
StepsHold  [arcel |9 OFF 2
REF Voltage Reset IR tich Energization Direction

Enable

out OFF %

Gh Select

Sch v
REF Voltage

0300

o)
g
g
2
o
1
[
o
8
2
&

end serial code

[ Serdserialcod |

100%02W)

Saturation/Microstep -—>

GLKfreq 3BkHz v Pitosensor
GHa-4
otosensord
Excitation Mode
__OFF v
2 phase v

Phatosensord

REF Voltaee OFF -

4ch Energization Dir

PI3/MO SEL
MO SEL
0 os
Choppine Freq

130kHe v

OFF v

[ Send serial code

[ Send serial code

FiiM Decay

GLK Freq

PWM3 Freq
PYWM3 Duty
P4 Freg
PiM4 Duty

parallel output

THET-62
[ Send serisl cods | [ Bend serialcods | Mods | 1-2 phase CWW v
Freq  [3BkHz v

[t 5261621 = LLLL (v

3BkHz [ STEP2 ON/OFF ]

[ cont Parallel ON/OFF |
>

[ Send parallel

NkHe
PWIMa DN/OFF

W v
Wz (v PUME ON/OFF

% v

(2) ‘CH3-4’ setting

When the stepping 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).

V8044 — CONNEGTED

GHI-2 GHE-G
Excitation Mode CW/CCW oW > Boh Energization Direction
REF Valtage Resst Fesel v Gich Enereization Direction
o v -
Enl

Ch Select
REF Woltaee

[ sendserialonds | |

Send serial oode | [ send seriat coge |

[ Send gerial code l

eto

Oltfrey  [3RcHz w| [ STEPIOWAOFF | Phatosenzar] PI3/MO SEL
OFF
WoSEL  /ah v
e Photosensor?
Excitation Mods P | MicraStep oFF | MOpos
|2 phase | | 8ch Energizaion Dir T Gl P
REF Voltage DOFF L OFF 1w 130kt v
4ch Energization Dir
nFF v [ sendcorislonde | [ Serdssrisloods |

GLEK Freg

PWM3 Freq
PWHM3 Duty
PW/M4 Freq
P4 Duty

parallel output

T ING1-62
|/ sord serisl cods | Mods |1-2 phase GW v
Freq  |afkHz v

[INE1 526162} = LLLL |

l Send parallel

agkie v| [ STEP2ONOFF | [ cont Parsliel oN/OFF |
>
WokHz v
PUM3 ON/OFF

0% N4
200kH

v P4 ON/OFF
W v

(3) ‘CH3-4’ setting

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

alternative of

4/18/2012
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s o SANYO Semiconductors

“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.

LV8044 — GONNEGTED

GH1-2 GHE-6

Excitation Mode CWACCW G he Beh Energization Direction Ch Select
2 phase ¥ Step/Hold  [Cancel v OFF L beh
REF Voltage Reset Rosel v fch Energization Direction  REF Woltaga
100%0.2 v
HO2) Erable ot OFF v oFF he DAy e
Send serial code l l Send serial code l I ST L 6D I I SR S
etc
GlKfreq 3BkHz v STEF1 ON/OFF Photosensor 1 FI3/MO SEL P13 out  w

OFF ™| moseL  [iFxh =

CH3-4
Photosensor2
Excitation Mode MicroS tep OFF 3 MO pos Thitial v
3ch B D
2 phage v ich Energizaion Dir P g Chaoppine Freq
REF Voltage oFF b oFF ETR
"OFF 1| v
100%¥02) % N N80T A->0UT3E
Saturation/Microstep ——-> glﬂzB'WUTM Send serial code l l Send serial code
P v PWM Decay | Brake v
ME1-62
Send serial code l &1 serial code Mode |1-2 phase G (v parallel output
Freg 38kHz R4 INE1 5261 62 = LLLL  »

GLK Freg 35kHz

- STEP2 GNAOFF [oont Porallel GHAGFF | [ Send parallel
PWMA Freq [200kHz v b
PIMI ON/OFF
PUME Duty | D% v
PUMA F
req |200kH- &S PIM ON/OFF
3

Piifhd Duty | 0%

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 :
- PI 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.

4/18/2012
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S.

(6) “IN51-62” setting field :

o SANYO Semiconductors

When the stepping motor is driven between CH-5 and CH6,
the signal is input to the pins IN51, IN52, IN61 and IN62 respectively.

L¥8044 — CONNEGTED.

GHI-2
Excitation Mode cw/Cow  [ow v
2 phase V| Step/Hold  [Camcel v
REF Voltage Resat FReset v

100%(0.2
L Enable out OFF &
Send serislcods | [ Send serialcods |
Clkfreq  [3BkHz | STEP1 OM/OFF

GH3-4

Excitation Made PWM | MicroStep

2 phase v 3ch Energizaion Dir
REF Voltage oFF b
100%02V)  ~ 4ch Energization Dir
Saturation/Microstep -—> OFF L
Pt v Pt Decay |EBrake -

Send serial code ] I Send serial code

CLK Freq  [3BkHz v STEP2 ON/OFF

PWM3 Freq |200kHz v &
FWM3 ON/OFF

PWMZ Duty 0% v

PWM4 Freq | 200kHz v

P4 ONAOFF

P4 Duty 0% v

OHE6
Bch Energization Direction
OFF v

fich Energization Direction
QFF v

Gh Select

Sch v
REF Voltage

0300

[ Send serialcods |

[ Send serial code

=
Photosensorl
OFF v
Photosensord
OFF v
Photosensord
OFF v

PI3/MO SEL PR3 out w

MO SEL 1/2ch v
MO pos Tnitial v
Ghoppine Freq

130kHz  w

Send serial code

1-62
Mode

11— phase Cif
Freq |1-¢ phase GGW
2 phase CW
Soni 2 phase GG

1-2 phase CW

Send serial code

parallel output

N1 5261621 = LLLL  »

Send paralle!

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

4/18/2012
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SAMYO SANYO Semiconductors

[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 S
l
Input signal for LV8044LP IN61 L H H H L L L L
IN62 L L L L L H H H
@ 0 O ®d 6 606 dodde e @
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.

4/18/2012 10 WWwW.onsemi.com



SAMYO SANYO Semiconductors

[In case of 2phase excitation]

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

— The relation of IOUT1 and IOUT2 inverts at reversal.

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

4/18/2012 11 WWwW.onsemi.com



SANYO Semiconductors

L¥8044 — CONNEGTED.

[ Send serial cods | [ Sond serialcode |

CLK Freq  [36kHz v STEP2 ON/OFF
PWM3 Freq |200kHz v “r
PYME ON/OFF
PWM3 Duty | 0% A4
PUMA Freq | 200kH
s s PWMA GNOFF
PUMA Duty | 0% v

CHI-2 GH5-6
Excitation Mode kGO Cw v Ech Energization Direction Ch Select
2 phase v|  Step/Hod OFF - 5ch -
REF Valtaee Reset fich Energization Direction REF Voltage
T00H0I)
Bl OFF v 0300V v
[ Sendswitoos | [ sedswialoos | [ Sendserialeods | [ Serdserialoode |
etc
Olffreq  [3FHe | v| [ STEPIOWAFF | Photosensor! PI3/MO SEL
OFF v
MOSEL  [1/2h  ~
ChEH Photosensor?
Excitation Mods P | Microstep MO pos
2 phase | | 3ch Energizsion Dir S Ehafin Ficy
REF Voltags OFF i GFF v 130kHz v
1008020 4ch Enereization Dir
Saturation/Microstep —3 nFF v [ Sendserisloods | [ Sendserialoods |
P Decay
THG1-62
>

parallel output

151526162 = LLLL |+

Send parallel

eParallel Signal Setting

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

set.

V8044 — CONNECTED.

GHE-6

Bch Energization Direction

GHI-2
Excitation Mods cWASOW  [ow v
Stop/Hold  [Gancel [
REF Valtage E— F——
100%0.2
m Enable out OFF (%
[ Sendserisicods | [ Sendserislcods |
Olffreq  [3FHe v| [ STEPIOWAFF |

GH3-4
Excitation Made FWM | MicroStep
Jch Energizaion Dir

OFF

2 phase v
REF Voltage

100%02)  w

4ch Energization Dir

QFF v

fich Energization Direction
[s]

5
-

v

Gh Select

Bch v
REF Voltage

0300w

[ Send serial code

[ serdserialcod |

=3
Photogengor

Photosensor2

Photosensord

OFF v

PI3/MO SEL
MO SEL
0 os
Chopping Freq

130kHe

OFF v

FM Decay

Saturation/Microstep ——=>

[ Send gerial code ]

[ Send gerial code

INE1-62
[ Send serial code ] l Send serial code ] Mode |1-2 phase GIW (v
Freq  [35kHz v|

Lk Frea  [aBkWe v| [ STEPRONAOFE |
PWM3 Freq [200kHz v ki
PWIME DNAFF
PWM3 Duty 0% v
Pt
el [20kk: 8 PM4 ON/OFF
PUMA Duty | 0% v

cont Parallel ONAOFF

I 1.8, LLL
TH{E1 52616 LL
TMIE162.6162} = LHLL
IM{51 52,6162} = HHLL
IM{51 5261, LLHL

= LHHL
2} = HHHL

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

3) Connection with LV8044 evaluation board & control board

4/18/2012 12
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Y Y Y

Control board
Evaluation board

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