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LAC • AĐtuoŶiǆ LiŶeaƌ AĐtuatoƌ CoŶtƌol Boaƌd
 
 
The LiŶeaƌ AĐtuatoƌ CoŶtƌol Boaƌd is a staŶd-aloŶe Đlosed-loop ĐoŶtƌol ďoaƌd 
speĐifiĐallǇ desigŶed foƌ AĐtuoŶiǆ aĐtuatoƌs. The LAC gƌeatlǇ siŵplifies desigŶs ďǇ 
saǀiŶg the deǀelopŵeŶt tiŵe, Đost, aŶd pƌoĐessoƌ oǀeƌhead assoĐiated ǁith 
diƌeĐt ŵotoƌ ĐoŶtƌol.  As little as ϭ digital oƌ aŶalog output is ƌeƋuiƌed foƌ 
positioŶ ĐoŶtƌol.  Suppoƌted iŶput sigŶals iŶĐlude USB, Voltage, CuƌƌeŶt, RC 
Seƌǀo, aŶd PWM.  AĐtuoŶiǆ ŵotoƌ ĐoŶtƌol IC uses a softǁaƌe ďased algoƌithŵ to 
optiŵize positioŶ aŶd speed ĐoŶtƌol. This ŵakes the LAC Đoŵpatiďle ǁith a ǁide 
ƌaŶge of aĐtuatoƌs, usiŶg oŶlǇ the default settiŶgs. AĐtuoŶiǆ’s AdǀaŶĐed 
CoŶfiguƌatioŶ Pƌogƌaŵ alloǁs full ĐustoŵizatioŶ of aĐtuatoƌ ƌespoŶse. A stall 
deteĐtioŶ featuƌe pƌoǀides a gƌ eat iŶĐƌease iŶ aĐtuatoƌ life foƌ appliĐatioŶs that 
ŵaǇ ďƌieflǇ eǆĐeed the ƌated foƌĐe. 

The LAC ĐaŶ ďe opeƌated as ďoth  aŶ iŶteƌfaĐe ďoaƌd, oƌ as a staŶd aloŶe 
ĐoŶtƌolleƌ ǁith the additioŶ of aŶ eǆteƌŶal poteŶtioŵeteƌ aŶd poǁeƌ supplǇ. 

;AĐĐessory kit aŶd housiŶg sold separatelyͿ 

LϭϮ–P AĐtuators ǁith positioŶ feedďaĐk, ϲ or ϭϮ ǀolts 

OperatioŶ 
WheŶ the LAC is poǁeƌed up, it ǁill ƌepeatedlǇ sĐaŶ foƌ aŶ iŶput sigŶal that 
is ǀalid uŶdeƌ aŶǇ of the fiǀe suppoƌted iŶteƌfaĐe ŵodes ;see ƌeǀeƌse foƌ 
EǆteƌŶal CoŶŶeĐtioŶs Detail illustƌatioŶͿ.  WheŶ a ǀalid sigŶal is fiƌst deteĐted, 
the aĐtuatoƌ ǁill self-ĐoŶfiguƌe to the ĐoƌƌespoŶdiŶg iŶteƌfaĐe ŵode, aŶd all 
otheƌ iŶteƌfaĐe ŵodes aŶd iŶput leads aƌe disaďled uŶtil the aĐtuatoƌ is Ŷeǆt 
poǁeƌed oŶ. The seŶsitiǀitǇ oƌ aĐĐuƌaĐǇ of the aĐtuatoƌ ĐoŶtƌol algoƌithŵ ĐaŶ 
ďe set ďǇ adjustiŶg the ͞AĐĐuƌaĐǇ͟ tƌiŵ poteŶtioŵeteƌ. TuƌŶiŶg ĐloĐkǁise ǁill 
alloǁ the aĐtuatoƌ to ŵoǀe iŶ sŵalleƌ iŶĐƌeŵeŶts aŶd ďe ŵoƌe aĐĐuƌate. 
Hoǁeǀeƌ, due to the diffeƌeŶĐes iŶ aĐtuatoƌ tǇpes this ŵaǇ Đause jitteƌǇ oƌ 
uŶstaďle ďehaǀiouƌ. If this oĐĐuƌs, ĐoŶsideƌ usiŶg the USB ĐoŶfiguƌatioŶ 
pƌogƌaŵ to ŵoƌe fiŶelǇ tuŶe the ĐoŶtƌolleƌ foƌ Ǉouƌ appliĐatioŶ. EaĐh tiŵe a 
ĐoŶtƌol poteŶtioŵeteƌ is adjusted, poǁeƌ ŵust ďe ĐǇĐled to the LAC ďoaƌd 
pƌioƌ to the Ŷeǁ settiŶgs takiŶg effeĐt. AdjustiŶg the ͞Speed͟ poteŶtioŵeteƌ 
ǁill set the ŵaǆiŵuŵ aĐtuatoƌ speed.  The tǁo ͞Liŵits͟ poteŶtioŵeteƌs alloǁ 
useƌ settaďle digital liŵit sǁitĐhes. These set the ŵiŶiŵuŵ aŶd ŵaǆiŵuŵ 
aĐĐeptaďle positioŶs. CoŶtƌol iŶputs that eǆĐeed these liŵits ǁill Đause the 
aĐtuatoƌ to positioŶ to the liŵit. 
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SpeĐifiĐatioŶs 

 

CoŶtƌol iŶput ŵodes Digital: USB, RC Serǀo, ϭ kHz PWM 
AŶalog: Ϭ–ϯ.ϯ V, ϰ–ϮϬ ŵA 

CoŶtƌolleƌ ϭϬ-ďit Dual Saŵple Rate Quasi PD 

Coŵpatiďle aĐtuatoƌs PQϭϮ & LϭϮ -P AĐtuators ǁith positioŶ feedďaĐk, ϲ or ϭϮ ǀolts 
Lϭϲ, Pϭϲ & Tϭϲ -P AĐtuators ǁith positioŶ feedďaĐk, ϲ or ϭϮ ǀolts 
Larger AĐtuators ǁith positioŶ feedďaĐk, ϭϮ ǀolts, Ϯϰ ǀolts 

DiŵeŶsioŶs ϱϬ ŵŵ ǆ ϱϬ ŵŵ ;eǆĐludiŶg ďatteƌǇ holdeƌͿ 
Poǁeƌ ϲ–Ϯϰ VDC, ϰ Aŵps peak ĐurreŶt at ϭϬ% dutǇ ĐǇĐle 
                                                               Note:  SupplǇ ǀoltage ŵust ŵatĐh aĐtuator’s rated ǀoltage 
OpeƌatiŶg eŶǀiƌoŶŵeŶt –ϭϬ to +ϳϬ°C at ϭϬ–ϴϬ% relatiǀe huŵiditǇ 



EǆterŶal CoŶŶeĐtioŶs Detail 
 
Xϭ PQϭϮ aĐtuator ĐoŶŶeĐtor 
ϱ piŶ, ϭ ŵŵ PitĐh FPC ĐoŶŶeĐtor 

Xϲ CoŶtrol iŶterfaĐe 
PiŶ   FuŶĐtioŶ 

Pϭ Speed CoŶtrol 
Sets ŵaǆiŵuŵ aĐtuator speed 
CW Fasteƌ 
CCW    Sloǁeƌ 
PϮ Liŵit CoŶtrols 
Left PoteŶtioŵeter ĐoŶtrols RetraĐt Liŵit 
CW   Maǆiŵuŵ Stƌoke 
Right PoteŶtioŵeter ĐoŶtrols EǆteŶd Liŵit 
CW   Maǆiŵuŵ Stƌoke 
Pϯ SeŶsitiǀitǇ adjustŵeŶt 
CW   Sŵalleƌ dead-ďaŶd 
CCW  Laƌgeƌ dead-ďaŶd 

1 
2 
3 
4 
5 

GrouŶd 
ϲ–Ϯϰ VDC Poǁer 
RC / HoďďǇ Serǀo iŶput sigŶal 
CurreŶt iŶput sigŶal ;ϰ–ϮϬ ŵAͿ 
Voltage iŶput sigŶal ;Ϭ–ϯ.ϯ VͿ oƌ ϭ kHz PWM 

XϮ LϭϮ–P/Lϭϲ-P/Pϭϲ-P/Tϭϲ-P 
aĐtuator ĐoŶŶeĐtor
PiŶ 
1 
2 
3 
4 
5 

FuŶĐtioŶ 

PoteŶtioŵeter RefereŶĐe Negatiǀe ;ǇelloǁͿ 
Motor TerŵiŶal ;ďlaĐkͿ 
Motor TerŵiŶal ;ƌedͿ 
PoteŶtioŵeter FeedďaĐk ;ǁiperͿ ;puƌpleͿ 
PoteŶtioŵeter RefereŶĐe Positiǀe ;oƌaŶgeͿ 

Xϯ Radio ĐoŶtrol reĐeiǀer ĐoŶŶeĐtor 
PiŶ 
1 
2 
3 

FuŶĐtioŶ 
GrouŶd ;ďlaĐkͿ 
Poǁer ;ƌedͿ 
CoŶtrol ;ǁhiteͿ 

Xϰ Large  aĐtuator ĐoŶŶeĐtor 
P3 PiŶ 

1 
2 
3 
4 
5 

FuŶĐtioŶ 
PoteŶtioŵeter RefereŶĐe Positiǀe ;ǁhiteͿ
PoteŶtioŵeter FeedďaĐk ;ǁiperͿ ;ǇelloǁͿ
Motor TerŵiŶal ;ƌedͿ 
Motor TerŵiŶal ;ďlaĐkͿ 
PoteŶtioŵeter RefereŶĐe Negatiǀe ;ďlueͿ 
NOTE: If the aĐtuatoƌ ŵoǀes to oŶe eŶd 
theŶ stops, sǁap piŶs ϯ aŶd ϰ to ĐhaŶge 
the ŵotoƌ diƌeĐtioŶ. 

X2 

X3 

P1 X1 

Xϱ UŶiǀersal Serial Bus ;Male MiŶi-BͿ X6 
PiŶ 
1 
2 
3 
4 
5 

FuŶĐtioŶ 

N/C 
Data 
Data 
N/C 
GrouŶd 

X4 

X5 P2 

CoŶŶeĐtor PiŶs Ŷuŵďered froŵ Top to Bottoŵ or Left to Right 

CoŶtrol Modes 
 

Ϭ–ϯ.ϯ V IŶterfaĐe Mode: This ŵode alloǁs aŶ aĐtuatoƌ to ďe ĐoŶ- 
tƌolled ǁith just a ďatteƌǇ, aŶd a poteŶtioŵeteƌ to sigŶal the de- 
siƌed positioŶ to the aĐtuatoƌ – a siŵple iŶteƌfaĐe foƌ pƌototǇpes 
oƌ hoŵe autoŵatioŶ pƌojeĐts. The desiƌed aĐtuatoƌ positioŶ ;set- 
poiŶtͿ is iŶput to the CIB oŶ ĐoŶŶeĐtoƌ Xϲ piŶ ϱ as a ǀoltage ďetǁ- 
eeŶ gƌouŶd aŶd ϯ.ϯ V. The set-poiŶt ǀoltage ŵust ďe held oŶ piŶ ϱ 
to ƌeaĐh aŶd ŵaiŶtaiŶ the desiƌed aĐtuatoƌ stƌoke positioŶ. The 
ǁipeƌ piŶ of aŶ eǆteƌŶal poteŶtioŵeteƌ ĐoŶŶeĐts to Xϲ piŶ ϱ.  PiŶs 
ϭ aŶd ϱ of Xϰ ĐaŶ ďe used as the ϯ.ϯV RefeƌeŶĐe. The otheƌ tǁo 

poteŶtioŵeteƌ piŶs ĐoŶŶeĐt to these. WheŶ a PoteŶtioŵeteƌ is Ŷot 
used, eŶsuƌe the ĐoŶtƌol sigŶal gƌouŶd is ĐoŶŶeĐted to LAC gƌouŶd. 

ϰ–ϮϬ ŵA IŶterfaĐe Mode: This ŵode is Đoŵpatiďle ǁith PLC deǀiĐes 
tǇpiĐallǇ used iŶ iŶdustƌial ĐoŶtƌol appliĐatioŶs. The desiƌed aĐtuatoƌ 
positioŶ ;set-poiŶtͿ is iŶput to the LAC oŶ ĐoŶŶeĐtoƌ Xϲ piŶ ϰ as a 
ĐuƌƌeŶt ďetǁeeŶ ϰ ŵA aŶd ϮϬ ŵA. The set-poiŶt ĐuƌƌeŶt ŵust ďe held 
oŶ piŶ ϰ 
to ƌeaĐh aŶd ŵaiŶtaiŶ the desiƌed aĐtuatoƌ stƌoke positioŶ. 
PWM Mode: This ŵode alloǁs ĐoŶtƌol of the aĐtuatoƌ usiŶg a siŶgle 
digital output piŶ fƌoŵ aŶ eǆteƌŶal ŵiĐƌo ĐoŶtƌolleƌ. The desiƌed 
aĐtuatoƌ positioŶ is eŶĐoded as the dutǇ ĐǇĐle of a ϯ.ϯ Volt, ϭ kHz 
sƋuaƌe ǁaǀe oŶ LAC ĐoŶŶeĐtoƌ Xϲ piŶ ϱ, ǁheƌe the peƌĐeŶt dutǇ ĐǇĐle 
sets the aĐtuatoƌ positioŶ to the saŵe peƌĐeŶt of full stƌoke eǆteŶsioŶ. 
ϭϬϬ% dutǇ ĐǇĐle ƌepƌeseŶts full eǆteŶsioŶ, aŶd Ϭ% dutǇ ĐǇĐle 
ƌepƌeseŶts full ƌetƌaĐtioŶ. This iŶput is ϱV toleƌaŶt, hoǁeǀeƌ the % dutǇ 
ĐǇĐle ƌaŶge ǁill diffeƌ. 
 

USB Mode: This ŵode alloǁs ĐoŶtƌol of the aĐtuatoƌ usiŶg a Coŵputeƌ. 
IŶ additioŶ adǀaŶĐed settiŶgs alloǁ fiŶe ĐoŶtƌol oǀeƌ the ĐoŶtƌolleƌ 
ƌespoŶse. Default settiŶgs ĐaŶ ďe ƌeǀeƌted to, usiŶg the ƌeset ĐoŵŵaŶd. 
WheŶ Đustoŵ settiŶgs aƌe tuƌŶed oŶ, Pϭ, PϮ, aŶd Pϯ aƌe igŶoƌed.  These 
settiŶgs ǁill ďe saǀed eǀeŶ ǁheŶ poǁeƌ is ĐǇĐled.  This alloǁs Đustoŵ 
ĐoŶfiguƌatioŶ foƌ all iŶputs eǀeŶ ǁheŶ USB is Ŷot ĐoŶŶeĐted.  Details of 
the DLL aƌe giǀeŶ iŶ a sepaƌate doĐuŵeŶt so that Đustoŵ pƌogƌaŵs ĐaŶ 
ďe Đƌeated ďǇ the Đustoŵeƌ. AŶ eǆaŵple Laďǀieǁ pƌogƌaŵ is aǀailaďle 
foƌ doǁŶload. The DǇŶaŵiĐ LiŶk LiďƌaƌǇ;DLLͿ alloǁs PƌogƌaŵŵiŶg iŶ 
ŵaŶǇ ǁiŶdoǁs laŶguages iŶĐludiŶg Laďǀieǁ. 

RC Serǀo IŶterfaĐe Mode: This is a staŶdaƌd hoďďǇ-tǇpe ƌeŵote- 
ĐoŶtƌol digital seƌǀo iŶteƌfaĐe, Đoŵpatiďle ǁith seƌǀos aŶd ƌeĐeiǀ- 
eƌs fƌoŵ ŵaŶufaĐtuƌeƌs like Futaďa™ aŶd Hi-TeĐ™. The desiƌed 
aĐtuatoƌ positioŶ is iŶput to the LAC oŶ ĐoŶŶeĐtoƌ Xϲ piŶ ϯ as a 
positiǀe ϱ Volt pulse-ǁidth sigŶal. A ϭ ŵs pulse ĐoŵŵaŶds the 
ĐoŶtƌolleƌ to fullǇ ƌetƌaĐt the aĐtuatoƌ, aŶd a Ϯ ŵs pulse sigŶals 
full eǆteŶsioŶ. CoŶŶeĐtoƌ Xϯ ĐaŶ also ďe used foƌ the RC ĐoŶtƌol 
sigŶal, aŶd uses the staŶdaƌd ϯ piŶ Ϭ.ϭ" spaĐiŶg tǇpiĐal oŶ ŵost 
hoďďǇ seƌǀo ƌeĐeiǀeƌs. Do Ŷot ĐoŶŶeĐt poǁer to ďoth Xϲ aŶd Xϯ 
at the saŵe tiŵe ;If the supplǇ ǀoltages diffeƌ, laƌge ĐuƌƌeŶts ǁill 
floǁͿ. 
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