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 The background of research try to use an open loop system, without 

feedback, by building torque in the target position. Theoretical basis 

manages the turning round of servo motor change direct currents to 

alternating currents by adjusting the rate input used. Methodology in simple 

terms, the flowchart of code processing from igniting transistors to 

managing the turning round of a three-phase alternating current (AC) servo 

motor. The result of the transistor ignition time with room phasor pulse 

width modulation (PWM) to set the ignition of a three-phase AC servo 

motor in the process of igniting as ordered, for manage position only igniting 

transistors in target position, and building torque at there. Discussion, 

igniting transistors to manage the turning round of servo motors, allows 

motion of servo motor, allows motion of servo motor to be added faster, 

accurately, soft, and steady. In conclusion, in this case the researcher uses it 

more specifically by turning on the transistor only at the target position, so 

that the torque generated is only at the target position, the servo motor 

motion from the start position immediately ends at the target position. 

Suggestions, this system igniting can be applied at a motion high-velocity 

system like a missile system controlled. 
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1. INTRODUCTION 

The control system for servo motors that is commonly used today to adjust positions using a closed 

loop system by using feedback, this system is quite time-consuming in the integration process, because it is 

done one by one, while here researchers try to use an open loop system, without feedback, and by building 

torque in the target position. Igniting the transistor driver to manage the turning round of a three-phase 

alternating current (AC) servo motor is needed to get a precise position when that motor is controlled, 

whereas a motor with a power between 0.25 to 1 kW when used to make a precise positional motion is rather 

difficult, because of the moment of inertia when it is commanded to stand still. The initial advance from null 

to nominal speed is relatively long about two seconds, as thin as when from normal rotary motion, it is 

ordered to stop at the null velocity the down time varies from two to three seconds. What we want is an initial 

period of 0.5 second for starting time and an end period of 0.75 second stops time in the controlled position 

as Figure 1 shows. The control system for servo motors is corrected at any time if there is a surplus or 

shortage of controlled position [1], [2]. This problem is very disturbing in making other control systems 

https://creativecommons.org/licenses/by-sa/4.0/
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because if the time used is long enough in the process of starting time and stopping time, this process will 

repeat at any time according to the modulation of the control code received by the transistor igniting system, 

while the desired system operating time is only 30 seconds, such as its use on high-velocity tools above 2 

much or 2×300 m/s, starting from start to stop at the end of the process, in controlling the direction of motion 

on high-velocity equipment to chase objects that are also high-velocity. 

 

 

 
 

Figure 1. Round per minute (rpm) vs time servo motor requires 

 

 

The processing time is only about a few minutes because the object velocity is also about 2 much or 

600 m/s. When designing an igniting transistor to control a three-phase AC servo motor [3]–[5] to control the 

rotation of a three-phase AC servo motor. We have to learn how mechanics work and do a flow chart, 

physics, and mathematical descriptions. Then create a program, here the researcher does not impose research 

needs to prepare the entire infrastructure from the start.  

Developing an igniting transistor to control a three-phase AC servo motor is an essential part of this 

research. The exact three-dimensional movement in the cylinder axis is the main difference in accuracy in 

this exploration. The theoretical basis manages the turning round of servo motor change direct current to 

alternating currents by adjusting the rate input used. The development of igniting transistors to control the 

turning round of a three-phase AC servo motor with room phasor pulse width modulation (PWM) [6]–[10].  

The benefit of room phasor PWM is with the intention of it is cheaper and more realistic to apply in 

three-phase AC servo motors. In addition, if the room phasor PWM code creation is made computerized, a 

shorter running stage will be got which will decrease noise. The plan of the improvement of igniting 

transistors to control the turning round of a three-phase AC servo motor through room phasor PWM by 

means of a microcomputer equipped with some reward, explicitly simple to computerize [11]–[14], diagram 

and printed circuit board (PCB) wiring will be easy. To decrease or remove vibrating in the power system, 

some techniques have been created and used easily [15]–[18]. The room phasor PWM technique is applied to 

produce an active filter. The active filter make at the room phasor PWM can be planned with the 

microcontroller, feeding the arrangement alternating currents to compensate for an amount equal to the 

harmonic current created by the non-linear burden. Based on the description, the author takes the title about 

this research: "igniting transistor to control three-phase alternating current motor servo". 

 

 

2. METHOD 

Igniting transistor to control three-phase alternating current servo motor, where the ignition 

command is received via radio receiver, Accordance with the command received, this command is in 

exadecimal code form, which is the input program igniting transistor to control three-phase alternating 

current servo motor, with igniting on the transistor according to the command, then by igniting the transistor 

to carry out the command, where the servo motor starts to move and stops at the intended place, without 

integrating one by one with the feedback, but directly generating the intended torque by igniting the transistor 

at its angular coordinates, because the command received is the target position, while the duration of turning 

on the transistor has been programmed on the room phasor PWM technique. Use in special conditions, such 

as shaft movement in a narrow range, for example fin rocket movement is only -5o to +5o. Here, when the 

power supply is on or reset, the resultant torque goes directly to the target position according to the switching 

code given in the range above. Methodology in simple terms, the flowchart of code processing from igniting 

transistors to managing the turning round of a three-phase AC servo motor can be seen in Figure 2 signal 

flow diagram. 
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Figure 2. Signal flow diagram 

 

 

3. RESULTS AND DISCUSSION 

This part, it describes stage by stage of exploration, then the outcome of exploration, and at a similar 

period is prearranged a complete dialogue. To show the ignition process transistor at AC servo motors in 

industry, in these conditions whole of transistor T0, T1, T3, T4, and T5 are assumsed on conduct, let's look at 

Figure 3, by imagining knob K1, K2, and K3 from the load side in the form of AC servo motors. Knob K we 

draw on the Cartesian in the form of a cube. Next, we look at in line with the point coordinates (1, 1, 1) to the 

point (0, 0, 0). We get a view of the hexagonal plane. 

 

 

 
 

Figure 3. Knob K looks from the load side 

 

 

The rule in the room phasor PWM rule [19], [20] is founded on the reality with the intention of there 

has 8 stages of combination ignition to handle the power electronics of a three-phase AC bridge, the basis of 

a transistor igniting system to control the turning round of a three-phase AC servo motor. Two steps, the first 

F0 corresponds to the short circuit to the low voltage side, and the second F7 short circuits the high voltage 

side, and the six stages are looking phasor in the hexagon axis. The magnitude of the peak value of every one 

of the 6 phasors is: 

 

𝐹𝑝ℎ𝑎𝑠𝑎 𝑚𝑎𝑥 =
2

3
 𝐹𝑑𝑐 (1) 

 

𝐹𝑝ℎ𝑎𝑠𝑎 𝑝ℎ𝑎𝑠𝑒 𝑚𝑎𝑥 = √3  ×  𝐹𝑝ℎ𝑎𝑠𝑎 𝑚𝑎𝑥 (2) 
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𝐹𝑝ℎ𝑎𝑠𝑎 𝑝ℎ𝑎𝑠𝑒 𝑚𝑎𝑥 = √3(
2

3
×  𝐹𝑑𝑐) (3) 

 

𝐹𝑝ℎ𝑎𝑠𝑎 𝑝ℎ𝑎𝑠𝑒 𝑚𝑎𝑥 =
2

√3
 𝐹𝑑𝑐 (4) 

 

The inflection indicator or amplitude percentage is clearly defined as (5)-(7): 

 

𝐹𝑝ℎ𝑎𝑠𝑎 𝑚𝑎𝑥 =  
(𝐹𝑑𝑐 cos 30)

𝐹𝑑𝑐
 (5) 

 

𝐹𝑝ℎ𝑎𝑠𝑎 𝑚𝑎𝑥 =
(𝐹𝑑𝑐 √

3

2
) 

𝐹𝑑𝑐
 (6) 

 

𝐹𝑝ℎ𝑎𝑠𝑎 𝑚𝑎𝑥 = √
3

2
 (7) 

 

If we want to turn on part 4 with the center at (1, 1, 1) as shown in Figure 4. In the same way, turn 

on part 5 with a flashlight at (0, 0, 0). And in the same way it is done according to counter clock wise, 

namely part 6 center at (1, 1, 1), part 1 center at (0, 0, 0), part 2 center (1, 1, 1), and part 3 center at (0, 0, 0) 

completed 1 ignition cycle as shown in Figure 5. We can imagine if the point (0, 0, 0) is adjacent to the point 

(1, 1, 1) in projecting it, then we can describe the ignition process in the form of a hexagonal in the room as 

shown in Figure 6. Next, we give the projection of the ignition in the room of in the Cartesian coordinates x, 

y, z as shown in Figure 7 and to make it easier to analyze Figure 7 which is still in phasor in the Cartesian 

plane or the room, the image can be viewed as a projection on a flat plane like Figure 8, that is simple 

drawing in Cartesian coordinates. This phasor is a variation of period, the average phasor can be computed 

by summing the phasor within an ignition range. The else five phasors are taken into consideration in the 

identical technique. The phasor of the sum exposed for every ignition range is d. The FS phasor separates 

actual and unreal values concerning FOSC=40 kHz. 

 

𝑑𝑜𝑐𝑠 =
1

𝐹𝑜𝑠
 (8) 

 

 

 
 

Figure 4. Ignition room phasor 

 
 

Figure 5. Ignition room phasor in part 4 

 

 

 
 

Figure 6. Ignition rules 

 
 

Figure 7. Ignition is in hexagon 

 

 

Figure 8. Ignition is in hexagon simple 
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As shown in Figure 9 ignition hexagons in room, the phasor in the room is separated 60º each part 

into 6 parts. Phasors F0 and F7 are phasors with null values at the original hexagon points. The resultant 

output phasor is FS in support of the digital working of SVPWM. At this, point the igniting is at a high rate 

(FOSC), this rate is rather high (> 40 kHz) which is beyond the audio noise causation igniting. Pleasing Fpwm 

as sampling period d, to make a symmetric PWM arrangement at the center and total harmonic distortion 

(THD) will be smaller, d is taken as (9) [21], [22]. 

 

𝑑 =
2

𝐹𝑜𝑠𝑐
 (9) 

 

 

 

 

Figure 9. Ignition is hexagon coordinate 

 

 

Any are some variations of ignition ways to create FS from FO, F1, F2, F3, F4, F5, F6, and F7. 

Mathematically, it can be exposed by: 

 

𝐹𝑠 = [
𝑑0

𝑑
× 𝐹0] + [

𝑑1

𝑑
× 𝐹1] + [

𝑑2

𝑑
× 𝐹2] + [

𝑑3

𝑑
× 𝐹3] + [

𝑑4

𝑑
× 𝐹4] +  

[
𝑑5

𝑑
× 𝐹5] + [

𝑑6

𝑑
× 𝐹6] + [

𝑑7

𝑑
× 𝐹7] (10) 

 

𝑑 = 𝑑0 + 𝑑1 + 𝑑2 + 𝑑3 + 𝑑4 + 𝑑5 + 𝑑6 + 𝑑7 (11) 

 

variables d0, d1, ....., and d7 are the ignition times linked with the room phasor PWM declaration and the d 

cycle period. Room phasor PWM follows an ignition arrangement: 1-2-3-4-5-6-1-2, this is recognized as a  

6-stage PWM management rule. This 6-stage PWM rule is simple to realize and appealed to else manage 

rules. The 6-step PWM manage rule can create a three-phase line-to-line phasor bigger than its own Fac. 

Room phasor modulation ignition regulation. To apply the room phasor modulation rules, the next ignition 

rules are applied: 

− The route of room phasor modulation has to be circular as shown in Figure 9 are given their coordinate 

values. Figure 10 is a zoom part 1, here we can turn on the phasor 1 and 2 with values da and db. In 

Figure 11, 2 examples of clock generator ignitions are given for 2-phase pair ignition, in this research the 

example used in Figure 11 is in the hope that it will be easier to get the ignition sampling balance. To 

balance the ignition process of phasor 1 and phasor 2, we take the same sampling for phasor 1 as shown 

in Figure 12, where 1 cycle is 2 sampling clock generators. 

 

 

 
 

Figure 10. Ignition hexagon in 

room 

 
 

Figure 11. Voltage FS is in part 1 

 
 

Figure 12. Timepiece vs period 
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− Less than four igniting in one cycle as shown in Figure 12 

− Only one ignition per condition change as shown in Figure 13 

− The ending condition of one cycle has to be the early condition for the then cycle 

 

 

 
 

Figure 13. Period diagram ignition is in part 1 

 

 

This regulation makes it easy in restraining the igniting progression, and hence, reduces igniting 

losses as shown in Figures 14 and 15. Too, it will uphold balance in the ignition waveform at the room 

phasor PWM crop to repress THD [23], [24]. By paying attention to Figure 7, we get: 

 

𝐹𝑠 = [
𝑑𝑎

𝑑
× 𝐹1] + [

𝑑𝑏

𝑑
× 𝐹2] + [

𝑑0
7

𝑑
× 𝐹0

7

] (12) 

 

𝑑 = 𝑑𝑎 + 𝑑𝑏 + 𝑑0

7

 (13) 

 

 

 
 

Figure 14. Period chart is ignitions at room phasor part 1, 2, and 3 

 

 

 
 

Figure 15. Period chart is ignitions at room phasor part 4, 5, and 6 
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Igniting the transistor to control the turning round of the three-phase AC motor is expected to be 

precise because the target is moving at high velocity [25]. Choice of an AC servo motor to avoid motor loss 

torque, when using a caged rotor AC motor, the motor loses torque when controlled, because the magnetic 

ground generated in the rotor is not fast enough to reach maximum when generated by the induction principle 

when high-velocity igniting is performed (>40 kHz). Instead of that, the improvement of ignition transistors 

to manage the velocity in circles of a three-phase AC servo motor itself is a three-phase AC motor with a 

winding rotor or a permanent magnet rotor (AC servo motor) or a brushless direct current motor, permanent 

magnet rotor (BLDC) servo motor, which is next wiring systems to manage its movement appropriately from 

the desires of the regulator. Here the author wants the three-phase AC servo motor to be controlled by 

inputting a command code from the outside through radio, the three-phase AC servo motors will stop 

according to the command code given. For 3-phase ignition loading, we can see in Table 1. Next pulse width 

modulation in principle as shown in Table 2 and for pulse width modulation phasor in room principle as 

shown in Table 3. 

 

 

Table 1. Duty sequence Ignition is in hexagon 
Part no. Phase A duty sequence Phase B duty sequence Phase C duty sequence 

1 d0/2 d0/2+da d–d0/2 

2 d0/2+db d0/2 d–d0/2 
3 d–d0/2 d0/2 d0/2+da 

4 d–d0/2 d0/2+db d0/2 

5 d0/2+da d–d0/2 d0/2 
6 d0/2 d–d0/2 d0/2+db 

 

 

Table 2. Pulse width modulation in principle 
T1 1 1 1 0 0 0 1 1 1 0 0 0 

T0 0 0 0 1 1 1 0 0 0 1 1 1 
T3 0 0 1 1 1 1 0 0 0 1 1 1 

T2 1 1 0 0 0 0 1 1 1 0 0 0 

T5 0 0 0 0 1 1 1 0 0 0 1 1 

T4 1 1 1 1 0 0 0 1 1 1 0 0 

Ty 0 0 0 0 0 0 0 0 0 0 0 0 
Tx 0 0 0 0 0 0 0 0 0 0 0 0 

 

bits 

1001 

0100 

0110 

0100 

0110 

0100 

0110 

0100 

0110 

0100 

0110 

0100 

0110 

0100 

0110 

0100 

0110 

0100 

0110 

0100 

0110 

0100 

0110 

0100 

 

 

Table 3. Pulse wide modulation phasor in room 

Label 
Part

1 

Part

6 

Part

5 

Part

4 

Part

3 

Part

2 

Part

1 

Part

6 

Part 

5 

Part

4 

Part

3 

Part

2 

Bits 001 011 010 110 100 101 001 011 010 110 100 101 

PWM       up       down             

Bits 000 111 000 111 000 111 000 111 000 111 000 111 

K1             

K2             

K3             

ON T1 OFF OFF OFF ON ON ON OFF OFF OFF ON ON ON 

OFF T0 ON ON ON OFF OFF OFF ON ON ON OFF OFF OFF 

ON T3 OFF ON ON ON OFF OFF OFF ON ON ON OFF OFF 

OFF T2 ON OFF OFF OFF ON ON ON OFF OFF OFF ON ON 
ON T5 ON ON OFF OFF OFF ON ON ON OFF OFF OFF ON 

OFF T4 OFF OFF ON ON ON OFF OFF OFF ON ON ON OFF 

Bits: T1T0T3T2 T5T4TyTx 0101 
1000 

0110
1000 

0110 
0100 

1010
0100 

1001
0100 

1001
1000 

0101
1000 

0110
1000 

0110
0100 

1010
0100 

1001
0100 

1001
1000 

Fa 0 0 0 Fdc Fdc Fdc 0 0 0 Fdc Fdc Fdc 

Fb 0 Fdc Fdc Fdc 0 0 0 Fdc Fdc Fdc 0 0 
Fc Fdc Fdc 0 0 0 Fdc Fdc Fdc 0 0 0 Fdc 

 

 

3.1.  Result 

The following is the result of the transistor ignition time with room phasor PWM to set the ignition 

of a three-phase AC servo motor in the process of igniting as ordered. According to specific needs, for 

example if you want to adjust the fin position in part 2, with a switching range of -5o to + 5o. For manage 

position only igniting transistors in target position, and building torque at there as shown in Figures 14 and 15. 
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3.2.  Discussion 

Igniting transistor to manage the turning round of servo motors, allows the motion of servo motor to 

be added faster, accurately, soft, and steady. The examination outcome is believed to be doing well if the 

received code will order the three-phase alternating current servo motor to move, and stop at the ordered 

position, where command transmission X (TX) is obtained from input. According to specific needs, for 

example if we want to adjust the fin position in part 2, with a switching range of -5o to + 5o. For manage 

position only igniting transistors in target position, and building torque at there. This idea is very practical for 

motion control needs in limited space, requiring speed and precision, where the control is simple open loop. 

 

 

4. CONCLUSION 

The results of igniting transistors to control the turning round of a three-phase AC servo motor are 

complete to apply on the ground. Especially to control the position of the servo motor for specific 

requirements at high speeds that require fast execution time, using transistor ignition with conventional PWM 

to get constraints in terms of time, researchers tried room phasor PWM methods which provide faster times, 

shorter steps, and flat AC voltage output higher average. In this case the researcher uses it more specifically 

by turning on the transistor only at the target position, so that the torque generated is only at the target 

position, the servo motor motion from the start position immediately ends at the target position. This system 

igniting can be applied at a motion high-velocity system like a missile system controlled or guided that 

missile to target in either where technique moving at high velocity and also target moving at high velocity. 
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