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AEEHILL 2 4> shunt HEFEAE N HEREUEER 3 A PMSM K E 1 HI IR 25 11511, &A1 B AL &
28, W A PATE B A TS R, XA B ok 5 245 %5 T Nuvoton NuMotor NM1244 1k

28 N T FE LA
1.2 NM1244 B 51 35 BIAR S5 FAE i
Bl Core

ARM® Cortex® -MO core running up to 48/60 MHz by internal RC oscillator optioned from ROMMAP
One 24-bit system timer
Supports low power Idle mode
Built-in LDO for wide operating voltage ranged: 2.2 V to 5.5 V
B Memory
48/64 Kbytes Flash memory for program memory (APROM)
Configurable Flash memory for data memory (Data Flash)
B /O Port
Up to 44 general-purpose 1/0 (GPIO) pads and 1 Reset pad
B Timer
Provides three channel 32-bit Timers; one 8-bit pre-scalar counter with 24-bit up timer for each timer
Independent clock source for each timer
Provides One-shot, Periodic, Toggle and Continuous operation modes
Timer0, Timerl, Timer2 and Systick provided with continuous capture function to capture at most 4
edges continuously on one signal
B ECAP (Enhanced Input Capture)
One units of 24-bit input capture counter
B GDMA (General Direct Memory Access)
Two channels
Memory to/from memory
Memory to/from USCI
B WDT (Watchdog Timer)
Programmable clock source and time-out period
Supports wake-up function in Power-down mode and Idle mode
Interrupt or reset selectable on watchdog time-out
B EPWM
Supports a built-in 16-bit PWM clock generators, providing SIX PWM outputs or three complementary
paired PWM outputs
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One 16-bit PWM generator which supports one 8-bit pre-scalar, one clock divider, two PWM timers
(down counter) and one dead-zone generator

Synchronous mode for BPWM and EPWM

USCI (Universal Serial Control Interface Controller)

USCI1 Supports to be configured as UART, SPI or I C individually

USCI2 Supports to be configured as UART and I? C individually

Supports programmable baud-rate generator
B ADC (Analog-to-Digital Converter)

12-bit ADC with 1us conversion time

Supports 2 S/H (sample/hold)

Up to 16-ch single-end input from 1/0 and one internal input from band-gap.
B OP Amplifier

Rail-to-rail OPA x 1

Unity gain frequency up to 6 MHz

Supports OP1 output as input of ADC and ACMP
B DAC

Built-in two 12-bit DAC,

Be the reference voltage for ACMP, ADC or output to pins
B Analog Comparator

One analog comparators with 4 reference voltage source

Built-in 12-bit DACO and DAC1 for comparator reference voltage

Band-gap voltage
B Hardware Divider

32-bit dividend with 16-bit divisor calculation capacity

32-bit quotient and 32-bit remainder outputs (16-bit remainder with sign extends to 32-bit)
B BOD (Brown-out Detector)

8 programmable threshold levels: 4.3V/4.0V/3.7VI3.0V/2.7V[2.4V[2.2\V/[2.0V

Supports Brown-out interrupt and reset option

96-bit unique ID
B LVR (Low Voltage Reset)

Operating Temperature: -40°C~105°C

Reliability: EFT > + 4KV, ESD HBM pass 4KV

Packages:

Green package (RoHS)

48-pin LQFP(7x7mm), 48-pin QFN(7x7mm), 32-pin QFN(4x4mm)
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WR, A REFRIENE AT, Al 20 A LS P HEAEHESL 46
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. 1 A
Ela =7l +zea —klzsgn(La —iy (2)

d WA R A 1 1 AN .
T ="Tk +Zeﬁ_klzsgn(lﬁ_lﬂ) (3)
Ho e A2 2 il I O3 2 F KL, sgn 25 MR SR SMC ST IR, BTA SMC A SRR E ) 2%

158 X
V=5X)TS(X) <0 (4)

Q))& LR T FE AT ARG R 2 TR A

d R 1 1,
%Sa(x) = _Zsa(X)+zea _klz(la_la) 4)
d R 1 1,
aSﬁ(X) = _ZSﬁ(X)+zeﬁ _klz(Lﬁ _l[)’) (5)
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D Axis Q Axis
IPgain = F_076 IPgain = F_084
Igain = F_075 Igain = F_085
I Limit = 32767 I Limit = F_083
PIOut Limit = F_078 P1Out Limit = F_082
* e e
1 +
I \A V
: »9 P Pl > “ )
- . INV
ié . Park . | cPWM :: ) VSI
o V d . Trans V
I, = Pl —> "y
0 A
Current filter
IF Acctime = F_099 F_080 i
Main Acctime = F_005 a 1
IF Cur_Cmd = F_086 Park < Clarke
Speed Cmd = F_003
p A 9 f / > Trans < — Trans ¢
* |
f — ¥ o’e < ’
SW Frequency @ Sliding «——
F_098 . Mode
o @ | Observer [€
<—
Speed Loop parametter . Sliding Mone Parametter
Spd_lgain = F_072 feedback filter ﬁs:g'/\":”_‘;ggg
Spd_I_Limit=F_070 F 081 sitval=F_|

F_Value = F_092
G_Value = F_091
Za B _LPFGain =F_095
Ea B8 LPFGain=F_096

Spd_PIOutLimit = F_071
Spd_Feedforeard = F_077

2.6 ZHUHUH AR Jan ] 1 e vl B

W E S HAE main.c RIR N 4N FUN Data Type const FATAB[MAX FUNC QTY+1]HI%E [,
SR 120 4, FrA BIE B S ECERGE b — i 7 (8 R m i, RN A S A T 5
BT, WA MBI EAREIR, 27 EIAT N 208 15 8 [ E NS H0 N Default, Jfr DR 2
MAESH, HEENREMRIE L Keil C compile TEKRIZR load #F NM1244 52, LA TFZEUS
H//F107 15 RTEH] i B

/[F_107
{&FunPar.dbup_cnt 0 ,255 ,B16|DOTO,
30 50 ,50 ,50 ,50,50 ,50 50 },
HH N AV
1 2 3 4 5 6~12 {R ¥ JCH
SR ZHWE TR | ZH0E LR SHKE wEE
&FunPar.dbup_cnt 0 255 B16(16 i) 30

AT TR R YOE L, SURECEA0 {E £ 2500 LTI P2 compile 15 load JIE NM1240 52, 5
MO 572 Glb_reg defh 13I9%5H) 447Kk PARA 11, BSECE R 4B BT A 50 £ 13
k.
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BRI BRI T LAIX 3 5 AN, 1450 8% (Observer), 2.143% 5 M $2HI(FOC), 3.38 % [4] %
(Speed PI), 4.IF A&, 5.4, PLFE—iiH
(1) 1&2%(Observer)
F 089 Smo_KslfValue Min % & {H=10 KSlidef [ /) & IN{E
AT KSlidef=F 089 + (F_104 * Iq)/4096
F 090 Smo_Kslide Value ¥ E{EH=80, 7EHAFHNER(80 * 10) /1024 =0.7812
F 091 Smo_G_Value WEfH=190, FEFAFNHER(190 * 10) /1024 = 1.8554
F 092 Smo F Value B EE=51, TEEMFHE(S1 * 10) /4096 = 0.1245
F 095 ZalfaBetaLPFGain %7€ H=80, 7E# AN ER(80 * 10) /4096 = 0.1953
F 096 EalfaBetaLPFGain %7€ H=80, 7E# AN EB(80 * 10) /4096 = 0.1953
F_104 KslfGain #E{H=200, {EZ/FENHT 200 /4096 = 0.0488
F_081 FrqFbFilter Jy{iiilll &5 it Hh 1) HOATL FL AUB 3R B R 4 FL I e (=145

(2) W3 AE | (FOC)

D Axis

F_ 075 Id_IGain #E{E=100, fE¥AFHNHES 100 /32767 = 0.000355

F 076 Id_PGain ¥ E{E=200, fEHAMFHNHES (200%10) /8192 = 0.2441
F 078 Id_PIOutLimit % E{=2649, {EHALENE 2649*10=26490

I Limit = 32767 & &4

Q Axis

F 082 PI OutLimit % 5E 5=2785, FEHAEHNES 2785%10 = 27850

F 083 1 Limit ¥ EEH=32767, FEHAFNH 32767

F_084 1q_PGaint WEE=1776, fEXMFHNHE (1776*10)/32767=0.542
F_085 Iq IGain WEE=1069, TEHA/FHNHES 1069/32767=0.0326

(3)34 £ [7] % (Speed PI)

F 070 Spd I Limit ¥ E{f=3276, TEBLFAEE 3276%10 = 32760

F 071 Spd PI Limit % & 5=2500, 7E#AHES 2500%10 = 25000
F_072 Spd_Igain BEEH=15, fE¥AFAH 15/8192=0.000183
F_073 Spd_Pgain %€ H=20, fE¥fFAH (20%10)/8192=0.0244

F 077 SpdFeedfward % E{H=20, FEHAME 20%10 =200

4)IF JE3)

F_003 first_ emd WE{H=100, fEFAEAHE 100*10 = 1000(10.00 Hz)
F_005 first_acctime % EH=150, FEHMFNES 150 sec

F 086 Iq_cmd &% EH=10, 7ERMHME 10%100 = 1000

F_099 IFStarAccTime %€ =600, 7EH/FHNHE 600 sec

(5) Hik

F_000 & {H=0 I 4M8 I 3

F 001 BEEfE=0 I ARar4H F 003, #Eft=1 MR a4 H MBI VR
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Start/Stop
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Vin : 24 V input

MUC NM 1244




