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2. APl E3

Cl| Xt

APl 2| ZIQ) X|FH(Entry Point)2 AttenuatorHandler SEfA0|H, MAE StLIO| K= SHLEC|

ClHto|AeF HAAE 4 UFLCh ClHto|Ael A 3 SiME Zotol 2= Moz &% == ¢
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HEHO|AZ MSELC dA322 AAEAt= PCeF CIHIO|A ZHo] &4 &l Z2EZ 0| Ot &
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[ Motor Control Protocol }
. J =
& 1: C|HFO|A H|Of mto|=Z2}Ql
°F %
2 2lo|Eg{2|Q| C|HtO|A XOf mo|ZEtel2 OfQE HX|X| R=E HAZJSLICEH CHA 2=
HAEE oie HE AlMo| CHet D|ERZ Htetsin, O mESo 2 Hmo|Z2telol o EHAOfA
=7t SR =X o = QUSL|CH D=2 AttenuatorStatus EHECE FOlE[0f Qf
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PARAMETER_OUT_OF RANGE

s 3

MOTOR_COMMUNICATION_TIMEOUT Atten u atorH a nd Ier
MOTOR_MECHANICAL_TIMEOUT

MOTOR_COMMAND_ERROR

MOTOR_VALUE_OUT_OF_RANGE ‘ Method Call (API) ‘
MOTOR_MODULE_ISOLATED \ )
MOTOR_MODULE_OUT_OF ISOLATION & l )
MOTOR_INITIALIZING_ERROR

MOTOR_BUSY

MOTOR_SENSOR_ERROR ‘ Serial Communication

MOTOR_MOTOR_ERROR | ‘
MOTOR_OUT_OF_RANGE
MOTOR_OVER_CURRENT_ERROR
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SERIAL_UNDEFINED_ERROR

( Motor Control Protocol }
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H|E7| Hof
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(AttenuatorStatus)2 2 =t0Ig £~ QUEL|CT
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std::thread t1([&]() {
handler.StartOptimization();
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std: :thread t2([&]() {
handler.SetTransmittance(0.3, 0.9);
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3. APl A8

3.1. ClHlo|A AZA I SHiA|

SHLEC| AttenuatorHandler ZHM|= SfLEC| C|HFO|AQL HAAE = QUELICE Connect &
Disconnect HAEE &dlf PCLt CIHO|A 7to| HAZAS HE2|ZLICH PCOIM AT =
2| Y/EY CHXQ| O|E2E CIHO|AE FELCHERH 22 "COM”).

OHY ClHO|A0| MRS el7tet & x|&X HZAO|2FH MechanicalCalibration & 230 EH
£ X7|3t5t= Yol HagLct Ol THSIK| S 4%, ClHO|A Xoj7 HEH22 O|F0

XA @Es = UASLICL

=

(==
=

rr

OAMZAE 2: C[HO|A AHA 3L SH|
HILLAB: :AttenuatorHandler handler;

if (handler.Connect("COM8")) {
handler.Connect("COM9");

}

handler.MechanicalCalibration();
handler.Disconnect();

3.2. 9| Zt= Hof

ClHtO|AQ| 2| MEHE RE AF 2~(GetMotorSteps, SetMotorSteps) 82 Z&T
(GetMotorDegree, SetMotorDegree)E &of 29| YX|ZE |HE £ JUSFLICH A8 = 24
= 25 2HO| HOjHQl fX|E olojgLct d8E2 Y BEHE +15° UHE oA
H A ZEO| ZZ0f +15° ETt 4f2 QIXIE SetMotorDegree € T ESHOF THL|CL.

DEO| et A = Ote &S| A9l LHOIAM Bl HELLICE 7H8, A 2EQ| A% 7t
71680 O|2tH, O|= #A| ZE{O| 2|MZ =7t 180°@S 2|0/ Ch
Thel el
MOzt 0° ~ 360°
AH A 0 ~ 143,360

HHMZE 3: e 4= X O
float degree;
i4t steps;

handler.GetMotorDegree (&degree);
handler.GetMotorSteps (&steps);

handler.SetMotorDegree(45.0);

handler.GetMotorDegree (&degree);
handler.GetMotorSteps (&steps);
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2ol 58 g2 0|88 4k HO
SEHZ St Yol EllE(GetTransmittance, SetTransmittance)O| CH
SLCt

CEorgol MM Hele 3™ZAE 450 of CSEH, 3™MZ =0

Transmittance %

0 10 20 30 40
Angle [ded]

8 4 go| RitEnt oHREHO He

Tl =k
HMrjze (x +0)°~ (x +45)° (< 360°)
CTR=4n ¥ 0% ~ 100%

7t8, 7|EZx 75°0|A 50%2| FitE2 YoM ClHO|AE HOjZ: 97.5°2 3|™MgrL|Ch

J1E ZAEE I fAT ALEX HE|=2go|M

Wol 58 FiuEs 08t A= MOE 7|0 &M, 24 AFEAts EHE @29 A== 3|
AlZI0 o] EutE0] 0%2 ?IX(ZIEZ=)E HOtof SfL|Ct

FarE0| 35t 2= He

W FaE0 thSots A= #el@se) £t A8AZE HY 48Y + U2l = CHo|A
= IEAE2RE 45° o UYUS W FAE0] 100%7F = =F 2A = A HCH

float transmittance, degree;
double offset = 0.0;

handler.SetTransmittance(0.0, offset);
handler.GetTransmittance(&transmittance, offset);
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GetMotorDegree(&degree);

SetTransmittance(0.5, offset);
GetTransmittance(&transmittance, offset);

GetMotorDegree(&degree);

SetTransmittance(1.0, offset);
GetTransmittance(&transmittance, offset);

GetMotorDegree(&degree);
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3.4. C|HIO|A &Ef RL{ET

CIHO|AE M OSts ZE MAEx= ClHO|AS| HEfE LIEHL = AttenuatorStatus EHY Ef
22 gtetefL|ct CiHO|A HOf mo|ZZtQl = F OtFH ZHE LUSHX| o™ ok IEH
= dtetstl, A7t dstH Ldch X[HoM s=dS St siE LREE A OleHo=z
gtetetL|Ch O|E S0, Of2f 2 E= handler ZXE C|HIO|A0| HZASHK| AUAS0H = =275t
3 AMAE setTransmittance I3|'||_’-\_59| N OHM Z=0M Y = YISLUCH QX HR7tL 3E
7 %3_* HRAE HOEI|0| == EtA(Method Call)Of| A mto[=2tele| HeHo| SEe[7| i L

. (SetTransmittance O 59| OIXl transmittance 2 B{l= 0.0 ~ 1.0)
O|MZE 5: CIHO|A AEf ZLEHE
AttenuatorStatus err;

handler.Disconnect();

err = handler.SetTransmittance(1.5, 0.0);

handler.SetTransmittance(0.5, 0.9);

2 APIE FAHOR AISE Of OIFE 4 Y& DEWD 1 ooje ChSa 2L ok 9o
SE7 g 2USCHH Yl X[| 22| HiELCH

AttenuatorStatus Description

PARAMETER_OUT_OF RANGE  AM2X}7} Q&sH ZH0| 7p5sh HQ|2 HojLtsL|Ct

SERIAL_CLOSED Y= A0l HoHE £ = AUSUC

SERIAL_TIMEOUT =8 X Z2H HOHE g2 = AUSULCH

MOTOR_BUSY C|HFO| A7} CHE =S 2sH=QlL|C}

oK OffdH QRE LALX| RFUASLICL

£ HMolste ZE HAEE Al2[Y S0 Chet EtotR QIXHE S35, 0] AlZtset
Al2|g EA0| SEBIX| %S AL SERIAL_TIMEOUT L|EHHS dbsishL|Ct THOF O EfQIOLR A
7+0| 2 E H|0f T2 EZ(Motor Control Protocol)2| +=SA|ZHECH BCHH, A|Z|Y EA0| 22X 7}

20| = SERIAL_TIMEOUT L|EH0| HiztEl J7H540| UELICE Ol &X|5H7| {8 ZE HALE
o| 7|2 EtotR QA= 3500ms 2 MEE|0 USL|Ch
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4. APl References
4.1. HILLAB::AttenuatorHandler Class
4.1.1. AttenuatorHandler()

Default constructor.

<Possible Error Code>
e None

4.1.2. ~AttenuatorHandler()
Default destructor. It calls Disconnect() when this invoked.

<Possible Error Code>
e None

4.1.3. Connect()

Connects device via RS232 interface. USB adapter acts just as electrical adapter. If the device is

already connected, this call returns false and keeps the old device connected.

in const std::string& device_port_name Serial port. (e.g. "COM1")

return bool Result of connection.

<Possible Error Code>
e None

4.1.4. Disconnect()

Disconnects device.

<Possible Error Code>
e None

4.1.5. GetCurrentStatus()

Queries device status.

Serial communication timeout in milliseconds

in const int serial_timeout
(default=3500).
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<Possible Error Code>

e AttenuatorStatus::0K
e AttenuatorStatus::SERIAL_XX
e AttenuatorStatus::MOTOR_XX

4.1.6. GetMotorInfo()

Queries motor information.

out MotorInfo* out_info Return value.

Serial communication timeout in milliseconds

in const int serial_timeout
(default=7000).

<Possible Error Code>

e AttenuatorStatus::0K
e AttenuatorStatus::SERIAL_XX
e AttenuatorStatus::MOTOR_XX

4.1.7. MechanicalCalibration()

Start mechanical calibration. It should be called once after power is applied to the product.

Serial communication timeout in milliseconds

in const int serial_timeout
(default=3500).

<Possible Error Code>

e AttenuatorStatus::0K
e AttenuatorStatus::SERIAL_XX
e AttenuatorStatus::MOTOR_XX

4.1.8. SetTransmittance()

Sets target transmittance value to run motor at the corresponding angle. The offset degree

cannot be less than -360, and the sum of the offset degree and range degree cannot be more
than 360.

in const float  transmittance Target transmittance value, range must be [0.0, 1.0].

in const double offset_degree Motor angle in degree when the transmittance is 0.

11
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Angle in degree converted to transmittance range of 0-
100% (default=45.0). That is, when the angle of the

in const double range_degree .
motor is offset_degree + range_degree, the

transmittance will be maximum.

. . o Serial communication timeout in milliseconds
in const int serial_timeout
(default=3500).

<Possible Error Code>

AttenuatorStatus: :0K

AttenuatorStatus: :PARAMETER_OUT_OF_RANGE
AttenuatorStatus: :SERIAL_XX
AttenuatorStatus: :MOTOR_XX

4.1.9. GetTransmittance()
Queries current transmittance value. The offset degree cannot be less than -360, and the sum of

the offset degree and range cannot be more than 360.

out float* out_transmittance Return value, range might be [0.0, 1.0].

Motor angle in degree when the transmittance is

in const double offset_degree .

Angle in degree converted to transmittance range
. of 0-100% (default=45.0). That is, when the angle
in const double range_degree .

of the motor is offset_degree + range_degree, the

transmittance will be maximum.

Serial communication timeout in milliseconds

in const int serial_timeout
(default=3500).

<Possible Error Code>

e AttenuatorStatus::0K
e AttenuatorStatus::SERIAL_XX
e AttenuatorStatus::MOTOR_XX

4.2.0. SetMotorSteps()

Sets target steps to run motor at the corresponding angle.

12
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in const int steps Target steps, range must be [-143360, 143360].

Serial communication timeout in milliseconds

in const int serial_timeout
(default=3500).

<Possible Error Code>

e AttenuatorStatus::0K

e AttenuatorStatus::PARAMETER_OUT_OF_RANGE
e AttenuatorStatus::SERIAL_XX

e AttenuatorStatus::MOTOR_XX

4.2.1. GetMotorSteps()

Queries current steps.

out int* out_steps Return value, range might be [-143360, 143360].

Serial communication timeout in milliseconds

in const int serial_timeout
(default=3500).

<Possible Error Code>

e AttenuatorStatus::0K
e AttenuatorStatus::SERIAL_XX
e AttenuatorStatus::MOTOR_XX

4.2.2. SetMotorDegree()

Sets target degree to run motor at the corresponding angle.

in const float  degree Target degree, range must be (-360.0, 360.0).

Serial communication timeout in milliseconds

in const int serial_timeout
(default=3500).

<Possible Error Code>

e AttenuatorStatus::0K

e AttenuatorStatus::PARAMETER_OUT_OF_RANGE
e AttenuatorStatus::SERIAL_XX

e AttenuatorStatus::MOTOR_XX

4.2.3. GetMotorDegree()

Queries current rotary angle of the motor.
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out float* out_degree Return value, range might be [-143360, 143360].

Serial communication timeout in milliseconds

in const int serial_timeout
(default=3500).

<Possible Error Code>

e AttenuatorStatus::0K
e AttenuatorStatus::SERIAL_XX
e AttenuatorStatus::MOTOR_XX

4.2.4. StartOptimization()
Optimizes the operating frequencies for backward and forward movement by searching
frequencies and monitoring mechanical performances. Allowing 20 minutes cool down period is

highly recommended after optimization. This operation may take several minutes, during that

time the device and the associated communication bus are blocked. In this case,
AttenuatorStatus:MOTOR_BUSY is thrown when another method is called, except Stop().

Serial communication timeout in milliseconds

in const int serial_timeout
(default=3500).

<Possible Error Code>

e AttenuatorStatus::SERIAL_XX
e AttenuatorStatus::MOTOR_XX

4.2.5. StartCleaningMechanics()

Starts cleaning cycle, during which the device will move backwards and forwards over its full
range of travel for a few munutes, in order to remove any dust or debris from the bearing rails
and motor contacts.Allowing 20 minutes cool down period is highly recommended after
optimization. This operation may take several minutes, during that time the device and the
associated communication bus are blocked. In this case, AttenuatorStatus:MOTOR_BUSY is thrown

when another method is called, except Stop().

Serial communication timeout in milliseconds

in const int serial_timeout
(default=3500).

<Possible Error Code>
e AttenuatorStatus::SERIAL_XX
e AttenuatorStatus::MOTOR_XX
14
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4.2.6. Stop()

Aborts the optimization or cleaning process initiated by StartOpeimization() or

StartCleaningMechanics().

Serial communication timeout in milliseconds

in const int serial_timeout
(default=3500).

<Possible Error Code>

e AttenuatorStatus::0K
e AttenuatorStatus::SERIAL_XX
e AttenuatorStatus::MOTOR_XX

15
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Value

PARAMETER_OUT_OF_RANGE

SERTAL_CLOSED

SERIAL_TIMEOUT

SERIAL_UNDEFINED_ERROR

OK

MOTOR_COMMUNICATION_TIMEOUT

MOTOR_MECHANICAL_TIMEOUT

MOTOR_COMMAND_ERROR

MOTOR_VALUE_OUT_OF_RANGE

MOTOR_MODULE_ISOLATED

MOTOR_MODULE_OUT_OF_ISOLATION

MOTOR_INITIALIZING_ERROR

MOTOR_THERMAL_ERROR

MOTOR_BUSY

MOTOR_SENSOR_ERROR

MOTOR_MOTOR_ERROR

MOTOR_OUT_OF_RANGE

MOTOR_OVER_CURRENT_ERROR

4.2. HILLAB::AttenuatorStatus Enum

Description
User input error

Unable to write bytes to serial port

Unable to receive bytes from serial port

Unexpected serial error
No problem

Device internal error
Device internal error
Device internal error
Device internal error
Device internal error
Device internal error
Device internal error
Device internal error
Device internal error
Device internal error
Device internal error
Device internal error

Device internal error

HILLAB
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4.3. HILLAB::Motorinfo Struct

std:

std:

std:

std:

std:

std:

std:

:string

:string

:string

:string

:string

:string

:string

serial_number
year_of_manufacturing
travel_degree
pulse_per_degree
firmware_release
hardware_release

mechanical_offset

Motor serial number

Motor year of manufacturing

Motor travel degree

Motor pulse per degree

Motor firmware release information
Motor hardware release information

Motor factory offset

17
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