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HARDWARE
OVERVIEW




MTRDEVKSPNK144: 3-phase PMSM Development Kit

« 32-bit NXP S32K144 controller board

- 3-phase low-voltage power stage DEVKIT- PMSM Motor MC34GD3000 EVB
MOTORGD based on

SMARTMOS® MC34GD3000 pre-driver
- Supports low-voltage PMSM motors

- DC-bus overvoltage, overcurrent and under-
voltage fault detection

- Demo software (Rev1.3) created in S32 Design
Studio for Arm®

- FreeMASTER visualization/configuration support
« Quick Start Guide and Schematic available
- Application note coming soon

S32K144EVB =

h
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Connections

FTM3 - PWM output to GD3000

ADCO_CH4 — Phase A current
sampling

ADC1 CH15 - Phase B current
sampling

ADC1 CH6 - DC bus current
sampling

ADC1 CH7 - DC bus voltage
sampling

LPSPIO — Interface with GD3000

LPUART1 - Interface with PC
FreeMaster

PTE10 — INT input from GD3000

GPIO for Buttons;

GPIO for enable/reset GD3000
GPIO for TRGMUX output
GPIO for RGB LED

GPIO for software debu
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3-Phase Inverter Circuit
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amms.z-aﬁ;z . s aumszmaé . - BUKTKEZBE|
¥ RAD PHA_HEG I}M&J | AF P‘IH_PHIL}M_ T HHE HSSE :}}—W‘v"ﬂj It} ]
22'”'; RE3 100 RS54 100 . CTRRT) 9
::E::Lr . a——T—b} PHE a-
B0V ! 55 W_SEN § R
K . b
BE N JF PHALSG YA 2 |¢ FHB LEG}}—'EW"‘LE?—"_: PHC_LSG }\—ﬁ,ﬁg&Jtﬁ
- a4 RAT 100 RAE 100 RA§ 100
L R H} HEMF_|
-:=Eum_ f:ﬂ L - -
SOV Ri2
= FHE_| P05 ({—7F FHE__POS {4 é?.m: FHE_| P15 €4
CHD
) = Su
W MAX e
Ri0 PHE_| DG PHE_|_MEG ¢
a W =
o
N Sy LSEN
v Ny |SENM
Single Shunt Resistor Dual Shunt Resistors
5 CONFIDENTIAL AND PROPRIETARY M



Current Sampling Circuit (Dual Shunt)

Vn
||| R18 R64 , R19
AN 1A_N
AN NN BN
| 1.50K 1.50K 24K
A Jci4 )
.§ 47PF g _\ <
R56  \/9 oag T~ 7 &)
| 5
o PHA_I POS  — C11 — nt
GND — -~ ADB656
V1 ATPF - Vout
VREF/2
N ap R69 AP RO A VREFRT
™ P -
1.50K 1.50K 24K
Vp
Vout — Vn Vn —-V2 _
— (1) (1) —(2):
24Kohm SKohm (and we know Vn == Vp, Vref/2 = 2.5V)
Vref/2 —Vp Vp-V1 5
24Kohm ~  3Kohm (2) (V1-V2)*8 = (Vout—2.5V)
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(V1-V2)*10 = (Vout — 2.5V) (for Single Shunt)
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S32K144 MOTOR
CONTROL
PERIPHERALS




Digital 5V Analogue

S 3 2 K 144 Components Components
MCU Core e

‘ Archi/support

e ARM Cortex M4 Core, 80MHz with FPU

« 4K I/D Cache Debug

« FTM generates 3 pairs of complementary JTAG ARM Cortex M
PWMs with flexible synchronization — FP?JCTHDISZIL\{' WPU
mechanism

« TRGMUX: FTM can trigger PDB timer

start

« ADC sampling can be triggered by PDB

Peripheral Bus

} ]

Peripheral Flash
Bridge 512K

TRGMUX

with multiple delays;
 LPSPIis used to control GD3000
« LPUART is used for FreeMaster
communication

|

RAM

!

EEPORM
4KB

60KB

Communications /O System

4x8ch
LP LP .
Up to 89 16-Bit FIexCAN
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Clock Settings Summary

SOSC

505C Clock [Hz] 8000000 &8 MHz
505C Clock Dl [Hz] 8000000 &8 MHz
505C Clock D2 [Hz] 8000000 & MHz
SPLL

SPLL Clock [Hz] 160000000 160 MHz
SPLL Clock Dinvl [Hz] 80000000 &0 MHz
SPLL Clock D2 [Hz] 40000000 40 MHz
ELUMN Mode

Core Clock [Hz] 80000000 &0 MHz
Bus Clock [Hz] 40000000 40 MHz
Slow Clock [Hz] 26666666.666666668 26.667 MHz

9 CONFIDENTIAL AND PROPRIETARY

Penpheral functional clocks

ADC 0 clock [Hz] 40000000 40 MHz
ADC 1 clock [Hz] 40000000 40 MHz
FLEXIO 0 clock[Hz] 0O 0 Hz
FTM 0 clock [Hz] 0 0 Hz
FTM_1 clock [Hz] 2000000 8 MHz
FTM 2 clock [Hz] 2000000 8 MHz
FTM_3 clock [Hz] 20000000 80 MHz
LPI2C O clock [Hz] 0 0 Hz
LPIT_0 clock [Hz] 40000000 40 MHz
LPSPI 0 clock [Hz] 40000000 40 MHz
LPSPI 1 clock [Hz] 0 0 Hz
LPSPI 2 clock [Hz] 0 0 Hz
LPTMR_O clock [Hz] 0O 0 Hz
LPUART 0 clock [Hz] 40000000 40 MHz
LPUART 1 clock [Hz] 40000000 40 MHz
[FURRT 7 clock [Hz] U THzZ

h o
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QUADEN =0

DECAPEN =0
ELSnB:ELSNA COMBINE =0
selects the polarity CPWMS =0, and
MSnB =1
counter overflow counter overflow counter overflow
> period > >
. puse _ |
width
Y Y Y
output __| __
channel (n) A A
channel (n) match channel (n) match channel (n) match
MOD = 0x0008
CnV = 0X0005
CNTIN = 0x0000 countar channel {n) counter
[:-miﬁ:-'rr match overfiow
r
CNT U 213 4] 5|86 r|la |0 11 2

channeal (n) output | | |
|
CHnF bit previous value

TOFbit [
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QUADEN =0
DECAPEN =0
COMBINE =0, and
CPWMS =1

FTM: Center aligned PWM

ELSnB:ELSnA
selects the polarity

FTM countar = CNTIM

counter overflow channal (n) match channel (n) match  counter overfiow
FTM countar = {(FTM counting (FTM counting ETM countar =
MOD is ] is up) MOD
T | MSNB: MSnA
channel n) output | v a_re
[«—  pusewion —» meaningless
2 x (CnV - CNTIN)

[ period =
2% (MOD - CNTINCHNTIM)

CNTIN = 0x0000
MOD = 00008 countar countar

_ ovarfiow ovarflow
CAV = oxeoos channel (n) match in channal (n) match in channel {n) match in
l down counting up counting l down counting
l w l
CNT| .| 7] HI|?|ﬂ!5|4|E|E|1|1]|‘I|2|3|4 5|E|?|B|T|E|I 5[ .. |
channel (n) output E | i
CHnF bit [ previousvaiie | : :
TOF bit '
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. « QUADEN =0
FTM: Combine PWM « DECAPEN =0
== Asymmetrical PWM generation « COMBINE = 1. and
« CPWMS =0
FTM counter
MOD — /
Clnst)V —» - m
ColV —s MSnB: MSnA
are
CNTIN == . meaningless
B EEE o | SRS
channel (n) output
with ELSnB:ELSnA = X:1

12

ELSNnB: ELSNA controls the polarity of the channel outputs. By

defaut outputs on channel n and n+1 are complemented, without
dead time. If ELSnB:ELSnA = 00, then the channel n output is not
controlled by the FTM (dito n+1).
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channel (n+1) match

FTM counter

channel (n) match

ol 1) ot N[ O I

naEsrion)

channel (n+1) owtput
(b=dore deadiime |_

nesrtion)

channal (n} output
(afier deadtima | | | | |

nsertion)

==/ ol A N e N O B O p N

nzertion)

—
—
|
—
|
O
|
—
|
O
|

Deadtime insertion is enabled for channel n and (n+1) when DTENx=1 and
DTVAL[5:0] is not zero in the register COMBINE.

Deadtimes are a 5bit multiple of the system clock with a configurable
prescaler (1, 4, 16). (12.5ns to 6,4us)

Deadtimes apply to the rising edge
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FTMO

FTM counter

MOD Register

ExtTrig
ChO ChO0Trig
cho_cnv N
Ext_trig
ExtTrig_
ChoO ChO0Trig
cho_cnv N

FTM1 Init_trig
Ext_trig

FTM2 Init_trig

Ext_trig

Init_trig
Ext_trig

FTM3

CONFIDENTIAL AND PROPRIETARY
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PDB connections

15
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TRGMUX

PDBO

PDBO

PDBO chO

Trigger input ch0>

Trigger input

PDBO chl

HW Trigger

8, Pretrigger 0..7
/

1to 14
not implemented
PDBO cho, PDBO ch2
PDBO ch2 PDBO ch3
robuche
PDB1 chO:
PDB1
- PDB1 R PDBO chO
. Trigger input chO
Tri i t
Y PDBO chl
not implemented
PDB1 Ch2=

PDBO ch2
PDBO ch3

IDLY Trigger 0—‘ |

HW Trioger

8, Pretrigger 0..7
/

IDLY Trigger 0—‘ |

2K
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Current Sensing with Shunt Resistors

Shunt resistors voltage drop measured U DC Bus
SW calculation of all 3 phase currents needed P At Pt | Pamc |
- Phase (e.g. Phase A) current sensing possible Phase A Phase B Phase C
only when bottom switch (transistor + diode) is 'F ]
CondUCting PWM AbI PWM Bb I PWM Cb I
. i u U sg u Shunt
Dual-sampling required o | ' st | resitors
-u/2 ¢ *—*
Ground
Phase A and B Current Sampling Point n Isg
A
PhA
A
PhB 3-ph AC Induction Motor
3-ph PM Synchronous Motor
PhC

h
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FTM3_MOD - §--=======e e o fommmm o e ceeeee SRR EEEEEEREEE R S -
(2000 ticks) ' |
FTM3_COV -}-ccaeeopoofoe ' --------------- i----i ----------------------- 1' -------------------
: I i
™ 1 i ! 1 i
Initialization [* : S i
FTM3 triggers / v ! i ! i
FTM3_CNTIN --F=z-----s---- e SR e - Foe - - S T .
| active init_trig inactive init_trig | '] active init_trig inactive init_trig |
i . i 1 I . I ! | . I . i " 1
: | 1 : d : : : : : :
FI'MS_CHU : i I : ' i 'J : I I : 1 [ I_
FTM3_CH1 71 !/_,_‘.v'l: | 1 i o
pretrig0 deadtllme E i pr{_'-ll:rigi] i E
1 | | 1
PDBO PDBO_MOD-:f - -f=mmmmmmmmm g o e r T fmmmmmmmnt 7--1-
" 1 I i '
AT H S LIS R . : .E. S — |
pretrig "1 52 PDBI_IDLY (4999 ticks)| | oy, Pretrie2  PDB1_IDLY (4999 ticks)
F - ) ] ") | B
PDE1 PDB1_MOD- pretrngd == " ‘* ““““““ rozc=el@----- i‘ ““““ pretrigl ","y """"""" 'I* “““““ 1Tt pretrig0
: I i :
_________________________________ v ____ . R U, I
; : < PDB1 interrupt i E i <s PDB1 interrupt
Sample points A /. © adc0_ch0 ' FTM3 inittrig bit =:t:'=ue . ® adc0_ch0 | FTM3 inittrig bit = tgje
ADCD ) S S lpHa ! : 5 S lpHa | . S
Conversion ' | I o i : I R : ; i
Complete time | |3 L™ ; | i E- IR i i -
m m . : d)m m I d h : m
Sample points (“L © ® adcl_ch2 | 1 o @ adcl_ch2 | )
DChbus IDEhus IPHB i DChus ID[bus ! IP‘HE- ! U[lEhus
ADC1 Conversion ) ADC1 int . - . . ADC1 interrup -
Complete time © O Auelinerupt @ @ @ Abtlinterupt .
-~ FTM3 inittrig bit = falsev : .~ FTM3 inittrig bit = false?

FOC FOC
Calculation Calculation

18 CPU

Free for application use

Free for application use
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SINGLE-SHUNT
SOLUTION




FOC Control Structure

Convert Duties calculated by FOC
to PWM edges in FTM module.

IPMSM

3-ph HV
Converter

S MICHEN "

SVM

Step #4

2
+— a’q Sample DC-bus
current and re-
: construct 3 phase
lg current values.
——
9 PS Position ‘
20  CON Step #2 Step #1 y
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Current Sensing for Single Shunt — Phase B current

+U/2

DC Bus

v
i

Shunt
resistor

hase A

PWM Bt I

0

PWM Ct I

Phase B
—

PWM Cb I

hase C

- U/2

1

Ui pce ..

A

niss

3-ph AC Induction Motor

3-ph PM Synchronous Motor

22  CONFIDENTIAL AND PROPRIETARY

VGround

Phase B Current Sensing Point

PhA

PhB

PhC
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Current Sensing for Single Shunt — Phase C current

Phase C Current Sensing Point

DC Bus
+U/2
PWM At PWM Bt I PWM Ct I PhA
Phase A | Phase B | Rhase C A A
PhB
PWM Ab PWM Bb I | PWM Cb I
Shunt
resistor \
-urz —e . .
Ground Phase B Current Sensing Point
i
U pc A f SB

3-ph AC Induction Motor
3-ph PM Synchronous Motor
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Current Sensing for Single Shunt — Double Switch PWM

+U/2

DC Bus

.U
=
<
P

)
=
<
>
o

Shunt
resistor

PWM Bt I

Phase A

PWM Bb I

1

|

PWM Ct I

Phase B
—

PWM Cb I

ase C
—

- U/2

1

U bce A

3-ph AC Induction Motor
3-ph PM Synchronous Motor
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Ground

Too narrow for ADC sampling.
Need Adjust PWM Waveform.

\ v

PhA
PhB

PhC

Adjust PhC Center Pulse Width to create enough delta
time between PhA and PhC PWM edges.

| Y

PhA
PhB

PhC
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Current Sensing for Single Shunt — Double Switch

+U/2

- U/2

DC Bus
- o
PWM At l PWM Bt I PWM Ct I
_Bﬁmse A _Phase B | hase C
PWM Ab PWM Bb I PWM Cb I \
Shunt
resistor
< G d
roun
U pce A 1 SB

3-ph AC Induction Motor
3-ph PM Synchronous Motor
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Too narrow for ADC sampling.
Need Adjust PWM Waveform.

Loy

PhA
PhB
PhC

Adjust PhA and PhC Center Pulse Width to create

enough delta time between PhA and PhB PWM edges.

| v

PhA
PhB

PhC

h
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Current Sensing - Calculation

26

Phase currents reconstruction according to Phase PWM signals (sectors 1..6)
3rd phase current calculated from 2 measured phases:
- Sector 1,6: iy = -ig -
- Sector 2,3: ig = iy —i¢
- Sector 4,5: i = -ig -ip

duty cycle ratios

1
0.9
0.8
0.7
0.6
0.5
0.4
0.3
0.2
0.1

0

v
/’ \
/ / \ \
/ / O\ \
/ / \ \
/ \ \
/ / \ \
/ / \ Phase A -
/ / \ Phase B -
/ / \\ - Phase C X
0\ 60 4/20'/ 80 | 240 \ {\
yaN VAVANIVANAN
Sector 1 Sector 2 Sector 3 Sector 4 Sector 5 Sector 6
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DOUBLE-SWITCH
PWM GENERATION




Double Switch PWM Generation

MOD=2000
1900

FTM3 Cnt 1300
700

100
CNTIN=0000

PhA PWM

FTM3
Reload Points

FTM3 Reload
ISR

pwm_cycle_cnt

25uS 25uS 25uS 25uS

New written values loaded
into FTM CnV registers.

. / - / Even/ - /

Software write new values into FTM3 CnV registers in FTM3 Reload ISR

28  CONFIDENTIAL AND PROPRIETARY

1)Use two 25uS simple PWM to create one 50uS double-switch PWM,;
2) Enable FTMS3 reload interrupt in MCU initialization;

3) Update CnV registers with two sets of values in FTM3 reload ISR.
One set of CnV values for even cycle ISR and the other for odd cycle
ISR. For example, to generate 30% duty PWM:
Even cycle: pwm_cycle_cnt==0 means it's an even cycle
increment pwm_cycle_cnt++;
write 100 to COV and write 700 to C1V;
FTM_PWMLOAD_ LDOK=1,
Odd cycle: pwm_cycle_cnt==1 means it's an odd cycle
increment pwm_cycle_cnt++;
write 1300 to COV and write 1900 to C1V;
FTM_PWMLOAD_ LDOK=1,

4) The CnV registers update occurred at the next reload point

5) Combine even cycle and odd cycle together to create a 50uS period
double-switch PWM.

h
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Double Switch PWM Synchronization with FTM_INIT_TRIG

. 25us . 25uS . 258 2508 25uS8 25uS | 2508

1) Software enabling FTM3_INIT_TRIG
may occur in even PWM cycle or odd
PWM cycle.
(FTM3_EXTTRIG_INITTRIGEN = 1).

2) If FTM3_INIT_TRIG enabling
occurred in even PWM cycle, the PWM
is not correctly synchronized with the
FTM init trigger.

3) FTM3_Init_Trig will let LPITO_CHO
to run. And LPIT ISR occurred.

4) In LPITO_CHO ISR, software
changes the pwm_cycle_cnt to 0. So
PWM is correctly synchronized to FMT
init trigger.

5) And in LPITO_CHO ISR, software
disable FTM3_INIT_TRIG;

6) FTM3_INIT_TRIG start the PDB1
counter. In PDB1 ISR, software will re-
enable FTM3_INIT_TRIG;

7) One control loop takes 150uS. It
means the FTM3_INIT_TRIG occurred
every 6 PWM cycles.



TIMING AND
SYNCHRONIZATION




Single-Shunt Timing Chart

25uS 25uS 25uS 25uS 25uS 25uS 25uS 25uS
FTM3 Cnt
PhA PWM
PhB PWM
PhC PWM
PreTrgl PreTrg3
PreTrg0  PreTrg2 PreTrg4
PDB1 Trig for
ADC Sampling
Pretrg0 and PreTrg4 for DC bus Current 1
Pretrgl and PreTrg3 for DC bus Current 2 PDB ISR
Pretrg2 for DC bus voltage Enable FTM Init Trig Output
Update RPWM Edges
FTM3 Init Trig
PITISR PIT CHO ISR PIT CHO'ISR
Disable FTM Init Trig Output Disable FTM Init Trig Output
ADCLISR ADC ISR, FOC Calculation; State Machine Management;
PWM duty update; PDB Trigger Delay Update
FTM3 Reload
=5 FTM Reload ISR toupdate PWM Edges every 25uS period.
31 CONFIDENTIAL AND PROPRIETARY FOC execution time is 72uS without optimization;

1. FTM3 configured in edge mode, combine
mode, 25uS period; After writing LDOK bit, the
new values will be effective at next reload point
(FTM counter wrap from MOD to CNTIN).

2. FTM3 Reload interrupt enabled; and in its ISR,
PWM registers CnV are updated for next period;

3. Software will enable FTM3 Init Trigger at
certain point;

4. FTMS3 Init Trig start LPITO_CHO and PDB1
through TRGMUX settings;

5. Use LPITO_CHO ISR to disable FTM3 Init Trig

6. PDBL1 timer start and trigger ADC1 sampling:
sample ADC1_Ch6 4 times for DC bus current;
sample ADC1_Ch7 1 time for DC bus voltage;

7. When all ADC results ready, ADC1 ISR
occurred, calculate phase A/B/C currents, run
FOC, calculate PWM edges, and PDBL1 pre-
trigger delays; Update PDB1 registers;

8. PDB1 ISR occurred in the last 25uS window.
Re-enable FTM3 Init Trig, update PWM edges
with new values;

9. Within the 25uS window, FTM3 CnV registers
are updated twice, 1stis at the beginning in
FTM3 Reload ISR, 2" is in PDB1 ISR; 2" time
will take effect even though the LDOK is already
written in the Reload ISR.

A DS 4
D 4

4\

FOC execution time is 43.5uS with highest level compiler optimization;



Oscilloscope Captured Signals

FTM3_INIT_TRIG
PhA_PWM
PhB_PWM
PhC_PWM
PDB_PreTrig

Software Exe Time

FTM3 Reload ISR
Or PDB ISR
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SOFTWARE
EXECUTION TIME




Software Execution Time

S32K144 S32K144
Single Shunt Dual Shunt

Board Buttons 2.6US 1.3uS
MEAS_ Get3PhCurrent 5.3uS 5.1uS
FaultDetection 4.7uS 4.3uS
CalcOpenLoop() 17.7uS 15.4uS

AMCLIB_BemfObsrvDQ()
AMCLIB_TrackObsrv()
Mode Identification

FocSlowLoop() 8.8uS 7.2uS
FocFastLoop() 13.3uS 11.9uS
ACTUATE_SetDutycycle() 3.9uS 2.9uS
LED and FMSTR_Recorder 1.3uS 1.3uS
Total (with FocSlowLoop) 57.6 49.4
Total (without FocSlowLoop) 48.8 42.2
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PDB TRIGGER
TIMING OFFSET




12

39

M100us Zoom Factor: 100 b
J v

Ch3: DCB._|

Ch4: PhA_V

Ch1: PhA_PWM_H

s A . Py At

Ch2: PhA_PWM L

[21.00ps 19 @&® ~280Y

& 500Y @ 500'f [@®Freq -——-H: ? @B+Duty
“ @& +Outy -—==% 7 @PFreq

|—) GD3000 Turn On Delay = 0.26uS
Deadtime = 0.4uS
CONFIDENTIAL AND PROPRIETARY

Noise Filter Off

14:07:32

MCU PWM_H output to PhA MOSFET
output delay: 0.23uS;
Dead time 0.39uS;

Software set PDB1 pretrigger 0.5uS
before MCU PWM _H transition edge.

Minimum ADC sample width: 1.5uS;

h
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0%

Px_HS |
|
|
| 10V
| |
| |
t |
Px HS G ) D_OMH 10V “ONH
, .
GATE DRIVE
High-side turn on time B (42)
tonk » Transition time from 1.0 V to 10 V, Load: C = 500 pF, Rg = 0, (Figure 7) 20 = s
High-side turn on delay (43)
'D_onH » Delay from command to 1.0 V, (Fiqure 7) 120 265 360 n=
i High-side turn off time B 20 35 ns (42)
OFFH » Transition time from 10 V to 1.0 V, Load: C = 500 pF, Rg = 0, (Figure 8)
High-side turn off delay (43)
'o_orFu » Delay from command fo 10 V, (Eigure 8) 130 269 380 ns '

CONFIDENTIAL AND PROPRIETARY
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M200us Zoom Factor: 200 8

Ch3: DCB_|

Ch4: PhA "V

Ch1l: PhA_PWM_H

i — g g e, N e i . Wit v

Ch2: PhA_PWM_L

[Z1.00ps 192000 s |G 280 Y

--=-=Hz 7 @+0uty
N 7 §BFeq

CONFIDENTIAL AND PROPRIETARY

Noise Filter Off
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ISSUES AND
SOLUTION




Issue — Current Measurement And Calculation

- Current sampling values (1.6A) don’'t match the results by current probe (2.5A);
- This issue was resolved by removing the C16 capacitor on GD3000 EVB.
- This capacitor create a low pass filter causing ADC not able to sample the accurate DC bus current value.

ADC Measurement: +/-1.6A Current Probe: +/-2.5A

154/ \ / A/ fooms @@ 73209
2 W = ! B :  EDuty 1T '
III| v 1]

2.0 ,f | | | | ‘ | | | | ‘ | | | | ‘ | | | | ‘ | | | : | Y ty 52 ] FTEI] 210,
0 50 100 150 200 250
Time [ms]
Stopped, waiting for acknowledge... [V Autoload V¥ Autostop ¥ Autorun Stop
control page  recorder |
Name Value Unit L

On/ Off Run MY

Speed Required 200 [Rpm]

Speed FOC loop :'I_v ______________________ ' [Rpm]

Mode manual ENUM

Position Mode tracking ENUM

State Run ENUM

4 3 Event e_run ENUM —
Clear Faults -- ENUM

h
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Faults Handling

Motor Control App”caﬂon Tuning Tool Encountered following faults during
debug:

Motor 1: PMSM Tuning Mode:  Expert | v |

la/Ib/Ic/Idcb over-current:
Current Loop | Speed Loop Control Struc | Output File [Eia/eRe8iisl | Change the current limits values set in

configuration header file.
PMSM Control Page

Udcb Lo:
Application Faults | 1[] 15 20 25 30 5 i Maybe the power supply voltage is
. m m .,-,%45 pulled low by transient big current.
. ¢ w\ DC Bus Voltage Properly increase the power supply

¢ \ V] current limit.

===TR = | GD3000
0 Adjust the resistor on PCB to change
¢ ¢ 1000 |, , 1000 the over-current limit value
4 “ PDB1:
On/Off Application Default  Sensor Option 2000 72000 PDB1 sequence error, maybe ADC
i SEa 5 " conversion is not completed while a
Speed l new PDB pre-trigger occurred: \ W 4

OFF READY LOAD  Encoder j 3000 Lrpm] 3000 4\



Current Loop Parameters

Control Page

X Motor Control Application Tuning Tool

Motor 1: PMSM Tuning Mode: Expert | v |

Introduction Current Loop [SJsZ=s A KeTeTe] Control Struc | Output File App Control I

Current Control Loop
—— Loop Parameters —— D axis Recurrent Pl Controller ——— —— Q axis Pl Controller - Recurrent —
Sample Time 0.00015 [sec] D_CCisc 0.17184078 Q_CCisc 0.28893531
FO 150 [Hz] D_CC2sc -0.12187591 Q_CC2sc -0.23097606
g 1
Current Pl Controller Limits
Output limit 80 [%] |
—— DC-bus voltage lIR filter settings
IR Cut-off freq 100 [Hz]
[ Update Target I Relnad Dats I Store Data
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> This is the max allowed PWM duty 80%.
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SECURE CONNECTIONS
FOR A SMARTER WORLD




