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Permanent Magnet Synchronous Motor Speed Control Block Diagram
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Mathematical Model of Permanent Magnet Synchronous Motor - 1 metawells
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€ By using coordinate transformation techniques, the original a-b-c coordinate system can be converted into
the d-q coordinate system, which is easier to control. The dynamic equations of the permanent magnet
synchronous motor can be expressed as follows:

Vos | _ r,+sL, oL, L, N a)e/if ()

Vv, _a)equ v, +sL, I, 0
Where vgs and vds are the d-q axis voltages, igs and ids are the d-q axis currents, rs is the phase resistance, we
is the electrical angular speed, Lds and Lgs are the d-g axis inductances, and Af is the d-q rotor field flux.

The motor torque generated by the direct axis flux and quadrature axis current is given by the following equation:
Ay = i) )

Where Te is the torque, P is the number of poles, and Ads and Ags are the d-q axis stator fluxes.




Mathematical Model of Permanent Magnet Synchronous Motor - 2 me@ﬂﬁﬂf

If the ids control in equation (2) is set to zero, then the following can be obtained:

T.— %P A =K, 3)

ds”gs

The mechanical equation after adding the load is as follows:

dw
];:Jm dr+Bma)r+TL (4)
4
Where Jm is the moment of inertia, Bm is the viscous coefficient, and wr is the rotor speed.

If the magnetization produced by the motor's magnets lies on the d-axis and ids is controlled to be zero,
then the stator current will completely lie on the g-axis. In this case, the electromagnetic torque will be
directly proportional to igs, and the AC motor can be decoupled, allowing for control similar to that of a
DC motor.

i T, »g— 1 w
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Permanent Magnet Synchronous Motor Coordinate System metawells

4 Coordinate transformation is the conversion between the three-phase coordinate system and
the two-axis perpendicular (stationary and synchronous) coordinate system, as shown in the
following diagram.

Q: Quadrature Axis Direction
q. 1

a-b-c: Stationary three-phase coordinate system
o-B: Stationary two-axis coordinate system
d-qg: Synchronous rotating axis




Multi-Loop Control Architecture metawells
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Coordinate Transformation

# CLARK transform
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Speed and Current Loop metawells
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Speed and Current Loop metawells
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Space Vector Pulse Width Modulation (SVPWM) Strategy metawells

€ The Space Vector Pulse Width Modulation (SVPWM) method uses a combination of 8 switching
patterns from six power transistors to approximate the motor voltage vector Uout. The motor
voltage vector Uout will fall within one of the six sectors (S3, S1, S5, S4, S6, S2) as shown in Figure
7, and its value is synthesized from two of the six basic voltage coordinates.

Vcc s

\ IGBT 1 \ IGBT 3 \IGBT 5

U,g0(110) <

s<c

\ IGBT 2 '\ IGBT 4 \IGBT 6

L U,,(001) Uyq(101)

Three-Phase Inverter Architecture Voltage Basic Vector Space and Switching Patterns
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€ Motor Tuning GUI

»  Motor tuning process
» FOC work flow
» Parameters
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Motor tuning process
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Open-Loop Ramp-Up work flow metawells

e State name Description
Standby Wait for startup command
' DET Up-Down wind detection
romarerten Rex?’:"s’es'r’:t:‘:;on PRECHARGE Bootstrap Cap. charging
Stop Re(::;es::::)m . | ALIGN Alignment |
: |\ RAMP Ramp-up 'i
O O & i oo
| RUN Close loop running
REVERSE Up-Wind brake
BRAKE Brake
SOFTSTOP Soft stop
‘ STOP Stop




Adaptive Ramp-Up work flow metawells

State name Description
Standby Wait for startup command
DET Up-Down wind detection
Forward rotation lon o) PRECHARGE Bootstrap Cap. charging
\ o e ADAPTVERAMIP | AdaptiveRampub ;
' l RUN_TRANS Down-Wind speed connect
PRECHARGE @«—% RUN Close loop running
Y REVERSE Up-Wind brake
BRAKE Brake
ADAPTIVERAMP SOFTSTOP Soft stop
STOP Stop
|

Stop
command

e




Motor Tuning GUI metawells

B C\Users\aaron\Documents\MetaWells\user_parameters.xlsx

Load Parameters Save as Parameters Export Header File Save as Header File About

¥

1.Function 2.Motor | 3.HW | 4.User | 5.Alarm | 6.PreCharge | 7.Alignment = 8.AdaptiveRamp | 9.Ramp 10.RunTrans @ 12.Brake = 13.Current Loop | 14.Speed Loop | 16.BEMFOB | 17.Softstop | 18.BEMFDet | 19.DeadTimeComp | 20.ReverseRamp = Note

Ramp_Mode: ! O SYNC_RAMP (® ADAPTIVE_RAMP Fdefine RAMP_MODE ADAPTIVE_RAMP
_____ Mo ! = - define OBMODE E_SVM7
OBMODE: #define SYM_MODE_PARA BEMFOB

SVM_MODE_PARA

Adjust Parameters Area

PARA Unit Value

DISP_MAX_CURR_PARA A 6.60

DISP_MAX_VBUS_PARA \ 36.26

DISP_MAX_SPD_PARA RPM | 4200

DISP_MAX_DUTY_PARA % |84.00 .
DISP_BEMFDet_TIMEQUT(sec) 0.32 I n fO r m at I O n A re a
PU_CURR_PARA 4964

PU_SPD_PARA 7.80

PU_VOLT_PARA 2730

PU_VBUS_PARA 112
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Motor Tuning GUI - Simplified vs. Complete

€ Simplified (28 parameters)

» Maximally streamlined, retaining only the basic parameter page, suitable for

> Suitable for advanced users, with all parameter interfaces enabled.

beginners to quickly get the motor running.
€ Complete (93 parameters)

2Motor | 2HW 4.User 5.Alarm | 8.AdaptiveRamp

13.Current Loop | 14.5peed Loop

16.BEMFOB | Note

MNum Title Unit  Value Min Typical Max

1 Rshunt mahm | 50

2 ADC_VREF |V 3.3 33 |5 Slmpllfled
3 PWM_FREQ | Khz 16 16 25

4 DeadTime |ns 1000

1.Function | 2Motor 3.HW

4.User 5.Alarm | 6.PreCharge | 7.Alignment = 8AdaptiveRamp | 9.Ramp | 10.RunTrans | 12.Brake | 13.Current Loop | 14.Speed Loop = 16.BEMFOB @ 17.Softstop | 18.BEMFDet | 19.DeadTimeComp | 20.ReverseRamp | Mote

Num Title Unit  Value Min Typical Max
1 Rshunt mohm | 50

2 Rshunt_Gain 5

3 VBUS_Gain 0.091

4 BEMF_Gain 0.175

5 ADC_VREF [V 33 33 |5

6 ADC_Dig_Bit | bits 12 12 Complete
7 MCU_MCLK |MHz |48

8 PWM_FREQ |Khz 16 16 25

9 DeadTime |ns 1000

10 ADC_SH_TR |ns 4000

11 15 ns 0

12 Loop_Div 2 1 2

#define PWM_FREQ_PERIOD_PARA
#define PWM_FREQHALF_PERIOD_PARA
#define PWM_IRQ_TKHZ_CNT_PARA
#define DEADTIME_PARA

#define RUN_DELTA_WR_FACTOR_PARA
#define VBUSCOMPGAIN_PARA

#define SPD_TO_THETA_GAIN_PARA
#define TWO_SHUNT_SAMPLE_WINDOW_PARA
#define VS_MAX_PARA

#define VS_MAX_SQARQ_PARA

#define TS_MAX_PARA

#define DISP_MAX_DUTY_PARA

#define ADC_SW_TRIG_PARA

1500
750
16
48
19
1355
1146
2621
15891
7706
27524
83
72
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Motor Tuning GUI - Simplified vs. Complete metawels

Load Parameters Save as Parameters Export Header File Save as Header File About

2.Motor 2HW | 4.User 5Alarm  8.AdaptiveRamp | 13.Current Loop 14.Speed Loop = 16.BEMFOB | Note \

Mum Title Unit  Value Min Typical Max
Rshunt mohm |50

1

2 ADC_VREF |V 3.3 3.3

3 PWM_FREQ | Khz 16 16 25
4 DeadTime |ns 1000

w

&%"— About - O X
MetaWell T|pS
| i | When checked, the software runs in Simplified

Version : V1.0.26 .
mode. When unchecked, the complete version
with all parameter interfaces is available.

Copyright © 2025:MetaWells

Simplified mode

/

&

PARA Unit Value
DISP_MAX_CURR_PARA A 3.30
DISP_MAX_VBUS_PARA V 36.26
DISP_MAX_SPD_PARA RPM | 4200
DISP_MAX_DUTY_PARA % 84.00
DISP_BEMFDet_TIMEQUT(sec) 0.64
PU_CURR_PARA 9929
PU_SPD_PARA 7.80
PU_VOLT_PARA 2730
PU_VBUS_PARA 112
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Motor Tuning GUI - Load Parameters

Load Parameters | Save Parameters | Export Header File | Save as Header File | About
Function M&r | HW | User | Alarm | PreCharge | Alignment | AdaptiveRamp | Ramp | RunTrans | Brake | Current Loop | Speed Loop | BEMFOB | Softstop | BEMFDet | DeadTimeCo Loa d Pa ra m e te rS .k Xl S
Ramp_Mode: ‘o ' (O SYNC_RAMP @ ADAPTIVE_RAMP igegne g,:::l;_ [I\;'IEODE . .
----------- e ———————————————————————————————_——__Hdefine
OBMODE: | ® BEMFOB #define SVM_MODE_PARA > .
i e i i e i e . D E {7 N
SVM_MODE_PARA i O ESVM5 ® E_SVM7 148, __JPARAL — [UNIT, VALUE MIN TvP MAX
------------------ 2 /3 [Function Ramp_Mo SYNC_RAMP/A ADAPTIVE_RAMP
H f OBMODE SYNC_RAMP/A BEMFOB
: Open he /55 SVM_MOL E_SVMS5/E_SVIE_SVM7
1 //' 7
1 s
| — v 1 « Meta.. » PM30003A_2R_Sam... v O Search PM30003A_2R_Sample.. R /& Motor  DIR E_CW/E_CCW E_cw
1 //1 5 Maxspd  RPM %000
| _ Pol " ”
| Organize ~ New folder = O @ !r[u R(l;h;e) :hc:,e 51 g 2
| = j12 Ld(Phase) mH %14
! ¥ Downloads " Name Date modified " §13 Lg(Phase) mH % 29
: i [," 14 Ratedv v %4
! D Music BSP_DRV 5/7/2025 2:30 PM Fil /125
E =] Pictures KEIL_PRJ 5/7/2025 3:43 PM Fil ;/17
! /18 hw »
H . Public (192.168.1 PM30003A 5/7/2025 2:24 PM Fil ho R’Z;Z‘;’;‘G_ mohm 50
! - Ge 10
| B Videos RTT 5/7/2025 2:30 PM Fil /2210 VBUS_Gair P.001
i / BEMF_Gai r
B - i / = 0.175
— —= 85 Windows (C) SYSTEM 9 5/7/2025 2:24 PM Fil /2 A0C_vnery ; L—]
nit | value & Google Drive @ USER 5/7/2025 2:31 PM Fil be Ajgs—z&f bits 12 ' ,152
: . / /_MCIL MH, z
DISP_MAX_CURR PARA|A  |5.00 user para / 5/7/2025 11g0aM Mi v E PWM_FRE Ky £
DISP_MAX_VBUS PARA |V |54.95 @ Network o 5 /,276 DeadTime ns i "6 T
DISP_MAX_SPD_PARA |RPM | 3000 Y, bos ADC_SH_T ns G500
TS
DISP_MAX DUTY_PARA|% |84.00 File name: |user para ~ | |E)(ce| Files @ | 29 Loop_Diy = ’5
PU_CURR_PARA 6553 0 = 2
PU_SPD_PARA 10.92 Open |+ e
PU_VOLT_PARA 1365
PU_VBUS_PARA 75




Motor Tuning GUI - Export Header File
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Save as Header File About

Load Parameters Save Parameters Export Header File

Function Motor  HW | User = Alarm | PreCharge @ Alignment Niveﬂamp Ramp @ RunTrans | Brake Current Loop Speed Loop

Export Header File:
MC_Parameter_MO.h

Ramp_Mode: ! (O SYNC_RAMP (@ ADAPTIVE_RAMP \0
OBMODE: | (® BEMFOB e
SVM_MODE_PARA T /
— v 1 « PM30003A_2R_Sample_Lib > APP > H v Search H A
Organize ~ MNew folder i - .
el
D Music ~ MName Date modified Type
= Pictures b FW interface 5/772025 2:28 PM Notepad+
Public (192.168.1 L{' global_variable 5/7/2025 11:10 AM MNotepad+4
m Vi L{ lib 5/7/2025 2:28 PM Motepad+
ideos 5
& MC_Parameter_MO 5/7/2025 3:39 PM Motepad+
= < Windows (C) vy
b mc_type 5/7/2025 2:28 PM Notepad+
' o/ user_app_su /7 3: Y otepad+
oARA & Google Drive (G: 1 b 5/7/2025 3:42 PM Notepad
[ v <
DISP_MAX_CURR | " Nefwork
DISP_MAX_VBUS_| File name: ‘MC_Parameter_M[} o
DISP_MAX_SPD_Pi Save as type: | Text Files
DISP_MAX_DUTY_
PU_CURR_PARA
PU_SPD_PARA ~ Hide Folders Save Cancel

PU_VOLT_PARA

PU_VBUS_PARA

I




Motor Tuning GUI — Export Header File metawells

Load Parameters Save Parameters Export Header File Save as Header File About

Function | Motor | HW | User | Alarm | PreCharge = Alignment NiveRamp Ramp | RunTrans | Brake | Current Loop | Speed Loop | BEMFOE | Softstop  BEMFDet | DeadT

Ramp_Mode: ' O SYNC_RAMP ® ADAPTIVE_RAMP ‘o :g:gz: g'gm';—[“;"EODE
OBMODE: @ BEMFOB e #define SYM_MODE_PARA
SVM_MODE_PARA E— I
Rtk IR storage path 4 I
«  \ « PM30003A_2R_Sample_Lib > APP > H v O se Tips:
v o o The first time you press "Export Header File," you
rganiie ~ ew Tolaer . .
~ need to select a storage path. After selecting it, all
> Music ~  Name Date m b il b A i ik
& pictures 1 W interface 57201 Subsequent exports will be saved in the same
Public (192.168.1 1/ global_variable 57200 location until the GUI software is restarted.
- o & i 5/7/202
Videos : —
E _ & MC_Parameter MO 5;?f20§5\3., — /
e (_C') ﬂ mc_type \ 5/772025 2:28 PM Notepad++
& Google Drive (G ﬂ user_app_sub 5/772025 3:42 PM Motepad++ | w
PARA | N )
DISP_MAX_CURR_| " Network
DISP_MAX_VBUS | File name: |MC_Parameter_MD o v‘
DISP_MAX_SPD P4 Save as type: | Text Files / o
DISP_MAX_DUTY |
PU_CURR_PARA
PU_SPD_PARA ~ Hide Folders Save Cancel
PU_VOLT_PARA

PU_VBUS_PARA R




Motor Tuning GUI

Function
Motor
HW
User

Alarm

PreCharge
Alignment

Ramp

AdaptiveRamp

Motor Turning GUI SoftStop

/~— RunTrans

/-~ BEMFDet

Direction-Aware Motor Startup N
, —— DBrake
Y

o

ReverseRamp

Current Loop

—— Speed Loop

Control Loop

BEMFOB

DeadTimeComp

metawells
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Motor Tuning GUI - Basic metawells

Function

Motor

] StartUp & Stop 38
Motor Turning GUI

Direction-Aware Motor Startup &,

Control Loop &




Basic - Function metawells

Function | Motor | HW | User | Alarm = PreCharge @ Alignment @ AdaptiveRamp | Ramp | RunTrans @ Brake @ Current Loop Speed Loop | E

Ramp_Mode: ' (O SYNC_RAMP (® ADAPTIVE_RAMP
OBMODE: ! (8 BEMFOB
SVM_MODE_PARA . () E.SVM5 (@ E_SVMT7

Parameters Description

SYNC_RAMP: Open-loop startup
Ramp_Mode ADAPTIVE_RAMP: Adaptive startup

OBMODE Observer

E_SVMS5: Five-segment SVM
SVM_MODE_Para E_ SVM7: Seven-segment SVM




Comparison between SVPWM and SPWM

metawells
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Comparison ltem

5-Segment SVPWM

7-Segment SVPWM

SPWM (Sinusoidal Pulse
Width Modulation)

Control Segments

No fixed segments,
generated based on sine
wave comparison results

DC Voltage Utilization

About 86.6%

About 86.6%

About 78.5%

Switching Loss

Lower, fewer switch
transitions

Higher, high switching
frequency, greater
switching loss

Higher, high switching
frequency, greater
switching loss

Harmonic Distortion (THD)

Moderate, lower than
SPWM, slightly higher than
7-Segment SVPWM

Lowest, minimal THD

Higher, greater total
harmonic distortion




SVPWM waveform metawells

D504 11026, TG 7286357 Sat Dec 07 11:21:35 2019 D50 11026, CNS7266357: Sat Dec 07 11:13:11 2019

1 5.00AF 2 1.00%/ 0.0z stop 2 ga/e 1 b.00A&F 2 1.00W/

Phase Current | ; Phase Current

Channels g = Channels
OC 10.0:1 ; . % o 0:1
Oc 10.0:1 DC 10.0:1

Math E ) 1 _ g Ilath

Phase Voltage Phase Voltage

+14.87504 +0.0% ' -~ +14 87504 +0.0%
OC 10.0:1 DC 10.0:1 lg Ul oc 10.0:1 OC 10.0:1

7-Segment SVPWM 5-Segment SVPWM




Basic - Motor metawells

Function Motor HW  User Alarm  PreCharge Alignment Parameters Description
DIR: @ E.CW O E_CCW DIR Rotation direction
MaxSpd Motor's maximum rated speed
Num Title Unit Value Min Typical Max Pole Motor pole pairs
1 Max5pd | RPM | 2000 R(Phase) Motor phase resistance
2 Pole pole |10 [2 Ld(Phase) Motor D-axis inductance
3 R{Phase) |ohm|0.7 Lg(Phase) Motor Q-axis inductance
4 Ld(Phase) | mH |1.14 Rated V Rated input voltage
5 Lg(Phase) | mH |1.29
6 RatedV |V 24
Pole Max5Spd Ti ps:
Ld # Lg : IPMSM has a saliency structure
Ld = Lg : SPMSM

DIR

0 0 U I@]
Ld(Phase)

Lg(Phase)

Motor Model

R(Phase)




Basic — HW (Hardware)

Function Motor HW | User | Alarm | PreCharge | Alignment | AdaptiveRar

Num Title Unit  Value Min Typical Max
1 Rshunt mohm | 50

2 Rshunt_Gain 10

3 VBUS_Gain 0.091

4 BEMF_Gain 0.175

] ADC_VREF [V 5 33 |5

& ADC_Dig_Bit | bits 12 12

7 MCU_MCLK |MHz |48

a8 PWM_FREQ |Khz 16 16 25
9 DeadTime |ns 1000

10 ADC_SH_TR |ns 4000

11 TS ns ]

12 Loop_Div 2 1 2

Parameters Description

Rshunt Phase current sensing resistor
Rshunt_Gain Phase current amplification ratio
VBUS_Gain Bus voltage sensing ratio
BEMF_Gain Back-EMF sensing ratio

ADC_VREF ADC reference voltage

ADC_Dig Bit ADC resolution (bits)

MCU_MCLK MCU main clock frequency
PWM_FREQ PWM frequency

DeadTime Dead time

ADC_SH_TR ADC sampling and conversion time
TS Advanced parameters (do not modify)
Loop_Div Phase current sensing resistor

metawells
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Basic - HW (Hardware)

VBUS_GAIN

Rated V

\|

i
3T )L TART

+
—

NN

PWM_FREQ

DeadTime

Rshunt

metawells
A PANJIT Company

Parameters Description
Rshunt Phase current sensing resistor
Rshunt_Gain Phase current amplification ratio
VBUS_Gain Bus voltage sensing ratio
BEMF_Gain Back-EMF sensing ratio
ADC_VREF ADC reference voltage
ADC_Dig Bit ADC resolution (bits)
MCU_MCLK MCU main clock frequency
PWM_FREQ PWM frequency
DeadTime Dead time
ADC SH TR ADC sampling and conversion time
TS Advanced parameters (do not modify)
Loop_Div Phase current sensing resistor

Rshunt_Gain




HW - Circuit calculation mete =

VIN

Vo Cai Rg
R4 pus_tailn =
100K/0603 1% us Rg + R,
_T_"-"BL:S
Cl
it i
e 0603 10, | 100nF /0603 v B 10k — 0.0909 = 0.091
ha PusGain T 10k + 100k ~ o
GND
Differential amplifier
- R10 RII
I SUM
AW W\~
IKI0603 1% 10K/0603 1% R — h
2 ¥ shunt gaqin RlO
Ri4 , INN2_- | o
- % 20K/0603 1% jnpy R _ (20k) _ 4
IK/0603 1% SRI9 S . shuntGain — (?) =10
OEDR03 1%

GND




Basic - User metawells

Function | Motor  HW User Alarm | PreCharge = Alignment Parameters Description

Num Title Unit Value Min Typical Max MAX_SPD Maximum user interface speed

1 MAX_SPD reM | 1200 MIN_SPD Minimum user interface speed

2 MIN_SPD RPM | 200 Acceleration time from minimum to
3 SPD_ACC_TIME | msec [ 4000 SPD_ACC_TIME maximum speed command

Speed Command (RPM)

A
MAX_SPD ......................... - SPDME
CMD_VSP_MAX |---
VSP=0 ;
SPD_ACC_TIME MAX_SPD | -- _i
MIN_SPD |- : | 5
— I : MIN_SPD |---- i
5 > 7: I 1 . T
VSP command (V) Ramp & Startup |— spp_acc_TiME —

! P_VSP_START

P VSP_STOP P_VSP_MAX




Protections

Error Code Error Name Description

1 E_OCP FW phase over current

2 E_OFFSET_FAULT Current sense offset voltage

4 E_OVP Over voltage (DC Bus)

5 E_UVP Under voltage (DC Bus)

8 E_LOSTSYNC Observer loss of synchronization
12 E_OVERSPEED Observer speed estimation error
13 E_RAMP_OVERTIME Ramp-up Timeout

Tips:

Contact your FAE with the error code for faster

support.

metawells
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Basic - Alarm metawells

Function | Motor | HW | User Alarm | PreCharge | Alignment = AdaptiveRamp

Parameters Description
M Titl Unit Val Min Typical M .
im, e nit | Yatle | VTN | ypiea ) VX OVP_Level Overvoltage protection level
! OVP. Level v 52 56.00 OVP_Release_Level Overvoltage recovery level
2 OVP_Release Level [V 24 31.20 B
UVP_Level Undervoltage protection level
° UVE Level v ° 1689 UVP_Release_Level Undervoltage recovery level
4 UVP_Release_Level |V 11.5 19.20 = = Ph g : y : tecti
- OCP Level A s =00 > Lovel | asl.e current overcurrent protection
6  |OCP_Times times|s |1 |5 30 OCP_Leve cve _
- Overspd_Time sec | 100 100 Phase current overcurrent protection
8  |LostSYNC_Time msec | 2000 2000 OCP_Times count - :
g LostSYNC_SpdFactor | times| 0.5 0.5 Overspeed condition duration before
10 |Ramp_TimeOut msec | 5000 5000 OverSpd_Time protection activation
11 |LostPhase Times  |times|50 50 255 LostSYNC_Time Observer failure protection time
LostSYNC_SpdFactor Advanced parameters (do not modify)
Ramp_TimeOut Startup timeout
Time duration before triggering phase
LostPhase_Times loss protection




Basic — Alarm (OVP & UVP) metawells

Function | Motor | HW | User Alarm | PreCharge | Alignment = AdaptiveRamp

—— e T T T Parameters Description
t t 5

um | e it | Yolue | VAN | ypical) OVP_Level Overvoltage protection level

! OVP_ Level v 322 26.00 OVP_Release_Level Overvoltage recovery level

2 OVP_Release Level [V 24 31.20 B
UVP_Level Undervoltage protection level

2 VP Level v 2 1080 UVP Release Level Undervoltage recovery level

4 UVP_Release_Level |V 11.5 19.20 = = g y

5 OCP_Level A 25 5.00

[ QOCP _Times times| 5 1 5 30

7 OverSpd_Time msec | 100 100

2 LostSYMNC_Time msec | 2000 2000

9 LostSYNC_SpdFactor | times| 0.5 0.5

10 Ramp_TimeOut msec | 5000 5000

1 LostPhase_Times times| 50 50 255 VBUS(V) Motor Driving

0 Motor Free Run
OVP_Level

OVP_Release Level

UVP_Release_Level

UVP_Level

_|'\F'

Motor ovP | Motor Run | MMotor

Run Run




Basic — Alarm (Ramp_TimeOut) metawells

Function | Motor | HW | User Alarm | PreCharge | Alignment = AdaptiveRamp

: : : : Parameters Description
Mum Title Unit Value Min Typical Max Ramp_TimeOut Startup timeout
1 OVP_Level v 32.5 36.00
2 OVP_Release Level [V 24 31.20
3 UVP_Level V g 16.80
4 UVP_Release_Level |V 11.5 19.20
5 OCP_Level A 2.5 5.00
[ QOCP _Times times| 5 1 5 30
7 OverSpd_Time msec | 100 100
a LostSYNC_Time msec | 2000 2000
9 LostSYNC_SpdFactor | times| 0.5 0.5
10 Ramp_TimeOut msec | 5000 5000
1 LostPhase_Times times| 50 50 255
Adaptive Ramp state Run state
lu
< >
T < Ramp_TimeOut




Basic — Alarm (OverSpd) metawells

Function | Motor | HW | User Alarm | PreCharge | Alignment = AdaptiveRamp

: : : : Parameters Description
Num | Title Unit | Value | Min | Typical | Max Overspeed condition duration before
1 |OVP Level v 1823 26.00 OverSpd_Time protection activation
2 OVP_Release Level [V 24 31.20
3 UVP_Level v 8 16.80
4 UVP_Release_Level |V 11.5 19.20
5 OCP_Level A 2.5 5.00
[ QOCP _Times times| 5 1 5 30
7 OverSpd_Time msec | 100 100
8  |LostSYNC_Time msec | 2000 2000 Motor Speed OverSpd_Time
9 LostSYNC_SpdFactor | times| 0.5 0.5 OUEF Speed Area —>
10 Ramp_TimeOut msec | 5000 5000
11 |LostPhase_Times times | 50 50 255

Over Speed Area

> T




Motor Tuning GUI - StartUp and Stop

Motor Turning GUI

Basic g8

PreCharge
Alignment
Ramp
AdaptiveRamp
SoftStop

Direction-Aware Motor Startup

Control Loop §@

pg metawells




Startup method 1 - SYNC_RAMP metawells

€ Open loop synchronous ramp up
» Step O0: PreCharge

Step 1: Two steps alignment

Step 2 : Synchronous ramp up

Step 3 : Close loop

e 2025/06/07 18:42:44 Stopped
.00 A Edge CH3 + History Norm:Hi-Res
MENU L] ®O i Auto 3.35 V 1 1.25M3/s

YV V V

Ll

Alighment Ramp up Close Ioc;p :

T

3.393 A Rms(C4)  780.497Tmy! Freq(G4) 1.103085 Hz
AvFle C4) ¥7.26195 Hz

Z00M1

- . - o v . | [Push # :0.0000div
Display Format Main Auto. Soroll Trace Vertical 71 Position

oFF  [ON Main ON(50%) Zoom @ o _smo0dv




metawells

Startup method 1 - SYNC_RAMP

‘CMD_ACC_TIME
« — =

Motor Speed (RPM)

A

LN

S pd_Ta rget ..................................................... n

Spd Cmd_Incr_Time

A J

PreCharge Align 1 Align 2 Ramp Ramp Speed Loop T
< > < »< > h AT B
AT AT AT .
" Stable _Time
Duty 1st_Time -
1st Curr_ Cmd
Time 2nd_Time
2nd Curr Cmd :
Curr_Cmd_Incr_Time Curr_Cmd

Curr_ Cmd_Incr_Time

AT

Y

A

‘Ramp_'ﬁmeOut ‘




Startup method 2 - ADAPTIVE_RAMP 9§ metawels

€ Adaptive ramp up
» Step 1:Adaptive ramp up
» Step 2: Close loop

© 1 5wy SOV 5 S0V S0

MENU

Ramp up Close loop

20256/06/07 18:31:37 Stopped
Edge CH3 £ History |Norm:HiRes
futo 3.35 V i 2.5MS/s

500ms/div)

OO A AR PGSR A A AR R B
A AT O

i ]||\|N||IHI|'||H |
|u|||||”||NI|||\|I|I|\|||||

W \\||\Ij\HH|||]l||“.I"|_\iiii}iijliiiilliiiililiiilil||iliiili]ijiliililil\ililiIllililliiilililillili:




metawells

Startup method 2 - ADAPTIVE_RAMP

‘CMD_ACC_TI ME
-

Motor Speed (RPM)

A

Spd_Target ..................................................... .

Y

PreCharge | Align 1 Align 2 Adaptive Adaptive Speed Loop T
Ramp Ramp
< r >< > PR
AT AT AT AT

Duty 1st_Time Stable_Time
1st_Curr_Cmd .

Time 2nd Time Curr_ Cmd .
2nd_Curr_Cmd Curr_ Cmd _Incr_Time
Curr_Cmd_Incr_Time Spd_Init

MIN Spd Cmd
AT

A\

A

Ramp_ TimeOut




StartUp and Stop - PreCharge

Function

Motor

HW

User

Alarm

PreCharge

Alit

1

Time

Mum Title Unit

msecC

Value Min Typical Max

50

50

2

Duty

b

20

20

Parameters Description
Time Precharge time
Duty Precharge duty cycle

metawells

A PANJIT Company




StartUp and Stop - Aligment metawells

Function Motor  HW ' User  Alarm | PreCharge Alignment | AdaptiveRamp F  [Parameters Description

Num Title Unit Value Min Typical Max 1st_Time First pre-alignment time

1 1st Time msec| 200 2nd_Time Second pre-alighment time

2 |2nd_Time msec| 400 Curr_Cmd_Incr_Time Current ramp-up time

3 Curr_Cmd_Incr_Time| msec|250 1st Curr_Cmd First pre-alignment current command
4 1st_Curr_Crmd A |03 Second pre-alignment current

5 2nd_Curr_Cmd A |03 5 2nd_Curr_Cmd command




StartUp and Stop - Ramp metawells

Function | Motor HW | User | Alarm | PreCharge = Alignment = AdaptiveRamp | Ramp

Mum Title Unit Value Min Typical Max Parameters Description

1 Curr_Cmd A |1 5 Curr_Cmd Startup current command

2 Curr_Cmd_Incr_Time | msec| 200 Curr_Cmd_Incr_Time Current ramp-up time

3 |Stable Time msec) 100 Stable Time Stabilization time

4 |Spd Target RPM | 200 100 Spd_Target Speed to transition into closed-loop

> [5pd.Cmd_Incr Time | msec 2000 Time to accelerate from 0 RPM to
Spd_Cmd_Incr_Time Spd_Target




StartUp and Stop - AdaptiveRamp metawells

Function | Motor | HW | User | Alarm | PreCharge | Alignment | AdaptiveRamp | Ri Parameters Description

Mum Title Unit WValue Min Typical Max Curr Cmd Startup current command

1 |Curr.Cmd AT >.00 Curr_Cmd_Incr_Time Current ramp-up time

2 |Curr Cmd Incr Time | msec| 1 Stable_Time Stabilization time

3 Stable_Ti 20 -

2 < ad ?‘ 'mte ss;c 200 120 Tioo Spd_Target Speed to transition into closed-loop

drge . ey
- Sgd‘lmtg o 120 o : Spd_Init Initial speed value
5 MIN_Spd_Cmd RPM 120 10 MIN_Spd Cmd Startup speed
A

Curr_Cmd_Incr_Time

Curr—cmd ...............




StartUp and Stop - Softstop metawells

| Function | Motor | HW | User | Alarm | PreCharge | Alignment | AdaptiveRamp | Ramp | RunTrans | Brake | Current Loop | Speed Loop | BEMFOB ‘ Softstop | BEMFDe

A —

Num Title Unit Value Min Typical Max
1 |TimeTH | msec|100 100 Soft Stop
2 |speedTH  |RPM 300 State
3 |curidcmd|a o 0
4 Curr_lg_Cmd | A 0 0
Y
Iq = Curr_Iq_Cmd
Parameters Description Id = Curr_Id_Cmd
TimeTH Soft stop maximum time
SpeedTH Soft stop minimum speed l
Curr_Id_Cmd D-axis current command
Curr_Iqg_Cmd Q-axis current command

N

N
Y Spd < SpeedTH ?
Y




Tailwind start

202409506 12:33:30
Edge CH1 £
Auto 0.0 V

metawells

A PANJIT Company

Stopped
History |[Norm:Hi—Res
1 1.25MS/s

1s5/div)

47 .03131 Hz




Motor Tuning GUI - Control Loop metawels

StartUp & Stop 8
Motor Turning GUI
Direction-Aware Motor Startup §&

Current Loop

Speed Loop

Control Loop
BEMFOB

DeadTimeComp




Multi-Loop Control Architecture metawells

Valpha PWM
ap | voote V\/ > @ @
’ > SVPWM 3 Inverter
Inverse Park
) lalpha < la
d,q €< d,fB b
< Current
a, B Ibeta a, b,c Ic Reconstruction
Park Clark Shunt sense
|
EstTheta Valpha
Position and[*
EstSpeed Speed Vbeta
Estimation ¢e——w




Control Loop — Current loop metawells

Function | Motor | HW  User | Alarm | PreCharge = Alignment = AdaptiveRamp | Ramp | RunTrans  Brake Current Lo

AutoFunction: @ enable () disable

Mum Title Unit Value Min Typical Max
1 e freq |2 0.1 |3 10 Parameters Description
3 [IQKI_SET |0~1 [0.03818024255591099 0.03818024255591099 :
wWC Cutoff frequency ratio
4 |IDKPSET |0~1|0.4974340172998689 0.4974340172998689 :
5 |iDkiseT  |o~1 [0.03818024255591099 0.03818024255591099 IQ_KP_SET Q-axis current loop KP
6 |vamax seT|%  |[100 100 IQ_KI_SET Q-axis current loop Kl
7 [VQMIN_SET [% [-100 -100 ID_KP_SET D-axis current loop KP
8 |VOMAXSET|% 1100 100 ID_KI_SET D-axis current loop KI
9 [VDMIN_SET |% |[-100 -100 :
= VQMAX_SET Advanced parameters (do not modify)
VOQMIN_SET Advanced parameters (do not modify)
Q KP SET VDMAX_SET Advanced parameters (do not modify)
IQ_KI_SET VDMIN_SET Advanced parameters (do not modify)
ID_KP_SET
ID_KI_SET
VQ_MAX_SET
Iq/id feedback ~ VD_MAX_SET
I
lg/ld Command % i
—t Pl
L~ Vg/Vd
_/I »
Current Loop




metawells

Control Loop — Speed loop

Function | Motor  HW  User Alarm @ PreCharge Alignment AdaptiveRamp Ramp RunTrans Brake Current Loop Speed Loop
Mum Title Unit Value Min Typical Max
1 SPD_KP 0~1 0.8 1
2 SPD_KI 0~1 10,0012 1 —
3 OutputMax|A |3 500 Parameters Description
4 OutputMin |A  [-0.3 -0.30 SPD_KP Speed loop KP
SPD_KI Speed loop KI
OutputMax Speed loop maximum output
OutputMin Speed loop minimum output
SPD KP
SPD Ki
OutputMax (MAX 1q)
OutputMin (MIN Iq)

Speed feedback

Speed Command l- el
—C— n o —

Speed Loop




Control Loop - EMFOB metawells

Function | Motor | HW | User | Alarm | PreCharge @ Alignment | AdaptiveRamp = Ramp | RunTrans | Brake = Current Loop | Speed Loop  BEMFOE

Num Title Unit Value Min Typical Max
1 BEMFOB_GAIN_R 0.1458377839492095858
2 BEMFOB_GAIN_L 0.00026875820184942174 P
3 |BEMFOB_GAIN.W 1.533980787885641 Parameters Description _
4 WE_KSLF_SET(WC) 1 05 |3 BEMFOB_GAIN_R Observer R gain
5 PLL_KP 0.005 1 BEMFOB_GA'N_L Observer L gain
6 PLL_KI 0.0001 1 BEMFOB_GAIN_W Observer W gain
7 PLL_OUT_MAX % |80 80 Speed estimation low-pass filter cutoff
8 PLL_OUT_MIN % |-80 -80 WE_KSLF_SET(WC) frequency
g BEMFOB_GAIN_L_CAILKk 15 05 |1 2 PLL_KP Phase-locked loop KP
PLL KI Phase-locked loop KiI
PLL_ OUT_MAX Phase-locked loop maximum output
PLL_OUT_MIN Phase-locked loop minimum output
PLL KP BEMFOB_GAIN_L_CAILk -
PLL_KI
PLL_OUT_MAX
PLL_OUT_MIN
éaﬁ%q— cos |«
P 1 Be
Ej, o) . > WE_KSLF_SET{WC)
S [
. €s
é,ﬁ’ SIN < # Low Pass Filleln  |——

Phase Lock Loop




Control Loop - DeadTimeComp metawells

Function | Motor  HW | User  Alarm  PreCharge = Alignment = AdaptiveRamp = Ramp RunTrans  Brake Current Loop  Speed Loop | BEMFOB | Softstop BEMFDet DeadTimeComp

#define DEADTIME_

Mum Title Unit Value Min Typical Max
1 |COMP_SET|% |100 100 Parameters Description

COMP_SET Dead time compensation setting

2025/05/07 19:49:38 69 — - 2025/05/07 19:50:32 65
.00 A . Edge CH4 £ History |[Norm:Hi 5.00 V 5.00 ¥ 5.00 V) .00 A % Edge CH4 £ History |[Norm:Hi
Auto 0.00 A 1 250M FNU H__L_.%_@i < ED 3 S0 Auto 0.00 A 1] 250M%

P-P(C4) ' 1.673 Rms(C4) | 543.199mA Freq(C4) '99.48419 Hz P-P(C4) 1.658 Rms(C4) ~ 534.038mA Freq(C4) 99.50284 Hz

A L)
AvgFreq (}4; 100.2968 Hz AvgFreq 043 99.74816 Hz

COMP_SET = 0% COMP_SET = 100%




Motor Tuning GUI - Direction-Aware Motor Startup metawells

StartUp & Stop @

Motor Turning GUI ~ RunTrans

Xf— BEMFDet

Direction-Aware Motor Startup
—— DBrake

\_

ReverseRamp

Control Loop §©




StartUp and Stop - RunTrans metawells

Function | Motor

HW | User

Alarm | PreCharge = Alignment

AdaptiveRamp | Ramp RunTrans

Mum Title

1

Trans_Time

Unit Value Min Typical Max

msecC

100

Parameters Description
Trans_Time Transition instantaneous stabilization time

9 0.0 ¥V

=

\ l TR

I

Hi”\ihij@ s

2024/09/06 12:33:30 Stopped

3 _10.0 V 3 Edge CH1 + History |Norm:Hi-Res
RG] ] Auto 0.0 V 1 1.25MS/s
1s/div)

_ ‘””‘

'|iI\|lEH|n
Il T JHH:t_nm
MY

m—————wﬂwmﬁnm 3

AR 1
|||||,-“’
gl
A i
Ml




Headwind Startup - 1 ot —

202501702 173917 Stopped

Edge CH3 + History Morm:Hi—Res

Auto 1.90 V¥ 1 2.bMS /s
500ms /A div,

Reverse: Adaptive Ramp:
Close loop

16 .233FfkH=z AvgFreq(C1 12.64790kH=z +ilidth(C1 0.0016ms P-P(C4) 4.730 A
562 . 002mA F 61.42308 Hz Ave 3§ .7988F Hz




Headwind Startup - 2 ot —

2025702704 12:04:56 Stopped
Edege CH1 + History Morm:Hi—Res
1 1.25MS/s

1s5/div]

Iy HA
rHIIIIIIIIIHIIiIHiII]!!JIIH”| ‘l j 1 ﬁ _F| q J\ )‘] \

"”'ill |
M

e !'l
nuunmlH t

Reverse: Reverse Ramp: Ramp:
Close loop Open loop Open loop

16 .2337FfkH=z AvgFreq(Ci1 16 . 10357kH= +ilidth(C1 0.0000320 < 1.
2.045 A R 502 . F7O0mA 58 .84291 Hz fvg 28 06784 Hz




Headwind Startup — 2, Flowchart mEt

Y

Brake State

Y
F A

Spd > SpdDetMax?

Spd < Quit_Spd? Or
Brake Time > Time?

Spd > ReverseSpdTH?

Y
¥

ReverseRamp State

h

Reverse State ,: Ramp State )




StartUp and Stop — BEMFDet & Reverse metawells

Function | Motor | HW | User | Alarm | PreCharge | Alignment | AdaptiveRamp | Ramp @ RunTrans | Brake | Current Loop | Speed Loop | BEMFOB | Softstop | BEMFDet

Mum Title Unit Value Min Typical Max :g
1 SpdDetMin %e(Motor_MaxSpd) |10 5 20 #d
2 SpdDetMin_Margain | Times 3 3 Parameters Description
> |SpdDetMax :{’(MGTDLM“SW} 80 |50 |7 100 SpdDetMin Below this speed is considered stopped
: !‘;E:‘;’Spdm ;xz:zfdmt;::z} :2 :g - - Minimum detgction speed cycle, this value is
c ReversaCurr Id_Crmed | A = e SpdDetMin_Margain timeout <.jurat|on
- ReverseCurr_lq_Cmd | A 025 SpdDetMax Above this speed, re-detect
InitDuty Do not modify
Above this speed enters closed-loop braking,
ReverseSpdTH below this speed enters short-circuit braking
ReverseCurr_Id Cmd D-axis reverse current command
ReverseCurr_lg_Cmd Q-axis reverse current command
Tips:
Reverse state is close loop control.




StartUp and Stop - Brake metawells

| Function | Motor | HW | User | Alarm | PreCharge | Alignment | AdaptiveRamp | Ramp | RunTrans Brake [

Mum Title Unit Value Min Typical Max
1 Time msec | 5000

2 |QuitSpd|Hz |8 11417 |833 Parameters Description
Time Maximum braking time
Quit_Spd Exit braking state speed
— Brake State -
N

Spd < Quit_Spd? Or
Brake Time > Time?

o =




metawells

StartUp and Stop - ReverseRamp

Function  Motor | HW  User | Alarm | PreCharge Alignment = AdaptiveRamp « Ramp  RunTrans | Brake | Current Loop Speed Loop BEMFOB @ Softstop BEMFDet | DeadTimeComp ReverseRamp
Num Title Unit Value Min Typical Max #define REVERSERAMP_CURR_PARA
] Curr Cmd A , 500 #define REVERSR_DELTA_WR_FACTOR,
2 Delta_Spd_Target RPM | 300 300
3 Spd_Cmd_Incr_Time [ msec | 2000
Parameters Description
Curr_Cmd Reverse open-loop current command
Delta_Spd_Target Advanced parameters (use typcial value)
Spd_Cmd_Incr_Time Reverse open-loop run time

Tips:
ReverseRamp state is open loop control.




Note - example metawells

Load Parameters Save as Parameters Export Header File Save as Header File About

Function | Motorl HW | User | Alarm | PreCharge | Alignment = AdaptiveRamp | Ramp | RunTrans | Brake | Current Loop | Speed Loop | BEMFOB | Softstop | BEMFDet | DeadTimeComp | ReverseRamp ‘ MNote L

1. Date:

2. Customer Name:

3. Project / Product Name:

4. Motor Maodel / Part Number:
5. Engineer Name;
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Project Folder Structure

RTT_Debug USER
SEGGER_RTT.c main.c
SEGGER_RTT_printf.c interrupt
APP_H APP_C

FW _interface.h y

mc_type.h

basic.h

MC_Parameter_MO0.h )

lib.h

user_app_sub.h )

global_variable.c

FW _interface.c

app.c

app_sub.c
app state.c

user_app_sub.c

* lib
BSP_DRV
board.c HALL_LIB
board.h myg0003_adc.c
SYS STARTUP

systick.c

Folder File Description

RTT_Debug SEGGER_RTT.c Jscope debug
SEGGER_RTT_printf.c Jscope debug

USER main.c main source file
interrupt Interrupt handling

APP_C global_variable.c Global variable definitions
FW _interface.c Firmware interface declarations
app.c Main app logic
app_sub.c App sub-functions
app_state.c motor control state machine
user_app_sub.c User-defined app sub-functions
* lib

APP_H FW _interface.h Firmware interface functions
mc_type.h Motor control types(do not modify)
hasic_h Common macrns & defs
MC_Parameter_MO.h GUI parameters
o
user_app_sub.h User-defined app sub-functions

BSP_DRV board.c Board-level init code
board.h Board-level defs

HALL LIB ...

SYS systick.c System tick timer

STARTUP ...




Project Structure metawells

ADC_IRQHandler()

—_—— ——

u FOC Main_Loop() gt FOC_Main_Loop() TaskScheduler()

FOC_GetPhaseCurrent() ALM_OVP_Recover()
SysTick_IRQHandler() —
FOC_Coordinate_ABCtoDQ) ALM_UVP_Recover()
LIB THETA EST
TIM6_IRQHandler{) _THETA_B5T0) _ ALMLOCP)
Parameterlnit() ALM_RAMPTimeout()
maiin() MotorSoftStop() LIB_ALM_MOTOR_LOCK_PROTECT()
) MotorPreCharge() GetVbusComp()
FWREG_Parameterlnit()
MotorAlign() SPD _Loop Ctr
Systick_Init() Loop il
MotorAdaptiveRamp() Spd Dis
Bsp_Gpio_Init() _ opalispl)
MotorRamp() FG_OUT
Peripheral_Init() _FeOUTh.
] MotorAdaptiveRamp() UserControlMode()
Parameterlnit()
MotorRunTrans() MotorRet
FG_Init() el
MotorRun()
Capture_Init()
ubBEMF_Sense()
SEGGER_RTT_ConfigUpBuffer()
MotorBrake()
!! MotorReverse()
MotorReverseRamp()




user_app_sub.h metawells

€ Motor Retry
@ Interface setting: VSP/PWM

€ Control mode: Speed Loop/ Power Loop
€ FG function

_] user_app_sub.h

=] o b W B

10
11 &=
12
13
14
15
16
17

19
20
21
22
23
24
25
26
27

29




user_app_sub.h — Motor Retry metawells

Parameters Value Unit Description

RETRY_TIMES 0~255 Times Restart count after an error
RETRY_DELAY_TIME 0~65535 500ms The delay between each retry attempt
Tips:

RETRY_TIMES = 255 =» Retry indefinitely




user_app_sub.h — Interface setting metawells

Parameters Value Unit Description
For VSP, the input voltage level is used as the control
command.
P_CONTROL_VSP, For PWM, the input PWM duty cycle is used as the
P_CONTROL_MODE P_CONTROL PWM control command.
P_VSP_STOP 0~VvDD \Y Stop voltage
P_VSP_START 0~VDD Vv Startup threshold
P_VSP_MAX 0~VDD Vv Maximum voltage
P_PWM_STOP 0~1000 0.1% Stop duty cycle
P_PWM_START 0~1000 0.1% Startup threshold
P PWM_MAX 0~1000 0.1% Maximum duty cycle
Speed Command (RPM)
A
MAX_SPD ........................ :
<————SPD_ACC_TIME
MIN._SPD |- T

VSP command (V)

! P_VSP_START

P_VSP_STOP P_VSP_MAX




user_app_sub.h — Control mode - 1 metawells

Parameters Value Unit Description

P_LOOP_SPD, P_LOOP_SPD : Speed loop control.
P_LOOP_MODE P_LOOP_POWER P_LOOP_POWER: Bus power control
P_POWER_IBUS PU Calculated as VDD / (Rshunt x IGAIN)
P_POWER_VBUS PU Calculated as VDD / VGAIN
P_POWER_POWER PU GAIN 2 Modification is prohibited
P_POWER_CMD_MAX_VALUE W Maximum power command
P_POWER_CMD_MIN_VALUE W Minimum power command
P_POWER_CMD_ACC_TIME sec Ramp time from minimum to maximum power

Power Command (W)
A

P_POWER_C M D_MAX_VALU E ........................ :

Tips:
The power control feature is currently not
in use and has not been enabled yet.

<————P_POWER_CMD_ACC_TIME

»

VSP command (V)

P_POWER CMD_MIN_VALUE

! P_VSP_START

P_VSP_STOP P_VSP_MAX




user_app_sub.h — Control mode - 2 metawells

Parameters Value Unit Description
P_POWER_KP 0~1 Proportional (KP) parameters
P_POWER_KI 0~1 Integral (KI) parameters
P_POWER_PI_MAX SPD <MaxSpd RPM Maximum output of the Pl controller
P_POWER_PI_MIN_SPD >MinSpd RPM Minimum output of the Pl controller
P _POWER_KP
P_POWER KiI

OutputMax (P_POWER_PI_MAX_SPD)
OutputMin (P_POWER_PI_MIN_SPD)

Tips:
Power feedback The power control feature is currently not
in use and has not been enabled yet.

Power Command Speed command

> e

Power Loop




user_app_sub.h — FG function metawells

Parameters Value Unit Description .
: Tips:
0: Disable Th h | .
P_FG_FUNC_EN 0,1 1: Enable e motor has 5 pole pairs.
Number of square waves per electrical cycle: i
P_FG_GAIN Pole pairs calculated as (P_FG_GAIN) / (pole pairs) Tips:
FG (Frequency Generator).

P FG GAIN 5 P FG_GAIN =10




EVB - PM30003V-0405 metawells

F TR
on'3-r3zga G I

Switch 1R or 2R ‘92\[

J'Llnk (-Ct pOrt _+ Qg‘@:j‘"

switio (M8 5,5 a0;

lEL_l_L_l "

F=c12

na[__Jd, 03

I“I'EH "‘fND
= | j_:ju : ‘ metawells All'in 0-1troller

A PANJIT Campan

Tips:
Standard interfaces: PWM and FG.
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Monitoring values online metawells

4 2
Tips:
Use J-Scope to monitoring values

from program for helping analyze
problems.

- /

]
Eil::l:ll:lE'
1-5cope . -
A Ti

Start/Resume Stop Pause
Mame Address  Size Type Value Color Min Mazx
 Symbol ...  0x0D00DDOD 2 Bytes 2 Byte unsi... 5696.00 #FFFDT00 0.00 21845.00
& Symbol ... 0x00000000 2 Bytes 2 Byte sign... 3595.00 #0D0OFFDO -1123.00 8577.00
+ Symbol ...  (x0D00DDOD 2 Bytes 2 Byte sign... 823.00 #0000BD 0.00 4095.00

" Symbol ...  0x00000000 2 Bytes 2 Byte sign... 7795.00 #A020F0 -3369.00 18918.00 1
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