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4.1Gowin FOC Current Loop Control Light IP A1 & B fE

IPUG770-1.1J

Clarke Transform £ = —/L : ADC IZ K> TH 7Y 7 I HE],.
I, BEUI, U+ 1, + 1. = 0D%E. &L, OHPNE) O = A0 1L ELR

e TAHERIEEESRICAEI L, [ Ll LET

Park Transform 3 = —/b 1 1o, Ig “ AR IE AR A (SRR R R ICZE M L g,
Iz LES,

Pl Control & = —/b : Ig &1 repn Iq &g ref® T 7 —IZHBildS KOS 4]
BEITL, UgbUgzdtH L THALET,

Inverse Park Transform & 2 —/b : Ug & Ug DIRIEREAR 2 i 1R (Ug &
Ug) (L,

SVPWM £ ¥ 2 —/b : Uy L UglZ 30T SVPWM Zfi 4 FEAT L, (AR~

MVDREEIT,, Ty B L OT, 2 M L E T,
PWM E ¥ 2 — /L AR RV OWRERNCHES TPWM A H T L £,
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5.1Gowin FOC Current Loop Control Light IP @A — |

57&’~ ~ DR

5.1 Gowin FOC Current Loop Control Light IP ® & — |

Gowin FOC Current Loop Control Light IP @ 10 /"— K % [X] 5-1 IZ-R L £

IPUG770-1.1J

EE

] 5-1 Gowin FOC Current Loop Control Light IP O — ¥

clk

e out_pwm_head_sync

rstn
in_pid_init
out_pwm_peak_sync

in_feedback_valid

in_theta[15:0]

out_pwm_tail_sync
in_adc_la[15:0]
in_ade_Ib[15:0]
in_lq_ref[15:0] out_pwm_a_p
in_lg_kpl[15:0]
in_lg_ki[15:0] out_pwm_a_n

in_lg_min[15:0]

in_lgq_kaw(15:01 out_pwm_b_p

in_lg_max[15:0]

in_ld_ref[15:0]
out_pwm_b_n

in_ld_kpl[15:0]

in_ld_ki[15:0]

out_pwm_c_p
in_ld_min[15:0]

in_ld_kaw(15:0]

in_ld_max[15:0] out_pwm_c_n

U2 T 2 T 2 N A AN A

in_pwm_enable

—

—»

>

>

—»

>

—

—»

—»

Gowin FOC Current Loop Control Light IP @ 10 7R — k OFffl &2 3 5-1 12
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5.1Gowin FOC Current Loop Control Light IP @A — |

IPUG770-1.1J

ALET,

%% 5-1 Gowin FOC Current Loop Control Light IP ® 10 "— b —&

A s |70 |

e

clk AT 1 Es vy s

rstn AT 1 FEMY vy MEB. 7277 4 7Low,
FI Y &> b FERMIY U — R & 358D
OLET,

ce AT 1 A S V2 ERC

in_pid_init A |1 Pl ko —F ONEIE 52 0ICf1]
fbLET

74— Ky 7 ANJ) (FHE & EXA )

in_feedback_valid AT 1 74— KRy IEFHMEA P —
4. T 27 4 7High,

in_adc_la AT 16 UtHFEDT. ol &,

in_adc_Ib AT 16 VA&, &,

in_adc_lIc AT 16 WHHEERE, 5t E (IPOGUIT3AT)
Clarke Transform23 i8R XL T\ 535
HIFELET)

in_theta AT 16 ERAE, 57 L, 0~65536150~
3601k LET

MV PIINT A—4&

in_lIg_ref ] 16 ML PIOKER, fF54F&

in_lg_kp AT 16 MV I PIDHHI T X —LZkp, FFaft
EHI 21X, kp=4000, 27—V v 7f%k
% (fraction width) 23120354 (A7
— U U IREITIPOGUITHRE TE &
) . Plmy b r—J OFEEEO AR
7 A —X 1340002721272 0 £,

in_lq_Kki AT 16 VI PIDRES /3T A —F ki, fF5f) &
Bz X, ki=4000, A7 —V o 7{RE

(fraction width) 231203545 (A 77—

U > 7R BIFIPOGUITRE TE £
) . Pl hr—F OFEEEO A
7 A —X 1340002721272 1) £,

in_lg_min AT 16 NV 2 PIHE ) O f/MaFn R AUl 755
fir&

in_lq_kaw AT 16 Plm> bo—7—IZBIT5
"anti-windup"f# %%

in_lg_max AT) 16 kv PIE ) Dl REGFI IR AUE, #5775
fr&

BEHRPIINT A — X
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5 e | 5.2Gowin FOC Current Loop Control Light IP (Debug

Mode) D7AR— k

a5 mia | 27|

in_Id_ref AT 16 WRPIO SEE R FF 5] &

in_Id_kp AT 16 WERPID LA X T A —Zkp, FFoff X,
il F 0 BRE & R CT,

in_Id_ki o 16 WRPIOFE 33T A —Zki, fFafhx,
7R BRL & [T,

in_Id_min AT 16 WL PIH 77 O s/ M FN R B

in_ld_kaw ANT] 16 Pl br—7—ZBIT%
"anti-windup &%

in_Id_max AT 16 LA P 77 D e KA FIBR S E

PWM

In_pwm_enable AT 1 PWMI(E 5 A x—7 /v, 77T 1 7High

out_pwm_head_sync 7 1 WES = H 7 % —headfi A
—% . 727 4 7High

out_pwm_peak_sync 7 1 WS = 71 7 % —peakfiiA > 2
—% . 727 4 7High

out_pwm_tail_sync 7 1 WS =M 7 v # —tailfiA v v —
% . T 2T 4 7High

out_pwm_a_p 7 1

out_pwm_a_n 7 1

out_pwm_b p ) 1

out_pwm_b_n ) 1 PWML;

out_pwm_c_p ) 1

out_pwm_c_n Hi 77 1

5.2 Gowin FOC Current Loop Control Light IP (Debug
Mode) DO F— k

Gowin FOC Current Loop Control Light IP (Debug Mode) @ 10 7"— k
;Lf 5'2 L:i—\‘ Ljﬁjﬂo
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5.2Gowin FOC Current Loop Control Light IP (Debug

Mode) ®D7R— b

—»{ in_pid_init

—pl in_feedback_valid

e in_theta[15:0]

= in_adc_la[15:0]

m—pp in_adc_Ib[15:0]

el in_lo_ref(15:0]

= in_lq_kpl15:0]

—l in_lg_ki[15:0]

el in_lg_min[15:0]

el in_lg_kaw([15:0]

mle{ in_lg_max[15:0]

el in_ld_ref[15:0]

sy i0_ldl_kp[15:0]

el in_ld_ki[15:0]

| in_ld_min[15:0]

e in_ldl_kaw[15:0]

el in_ld_max[15:0]

—| in_pwm_enable

out_pwm_head_sync

out_pwm_peak_sync

out_pwm_tail_sync

out_pwm_a_p

out_pwm_a_n

out_pwm_b_p

out_pwm_b_n

out_pwm_c_p

out_pwm_c_n

out_cordic_valid

out_cordic_cos[15:0]

out_cordic_sin[15:0]

out_ct_|_valid

out_ct_lalfa[15:0]

out_ct_lbeta[15:0]

out_pt_|_valid

out_pt_Iq[15:0]

out_pt_Id[15:0]

out_pi_valid

out_pt_Ug[15:0]

out_pt_Ud[15:0]

out_torque_pid_err{15:0]

out_torque_pid_p[31:0]

out_torgue_pid_i[31:0]

out_flux_pid_err{15:0]

out_flux_pid_p[31:0]

out_flux_pid_i[31:0]

out_ipt_valid

out_ipt_Ualfa[15:0]

out_jpt_Ubeta[15:0]

out_svpwm_valid

out_svpwm_Ta[15:0]

out_svpwm_Tb[15:0]

out_svpwm_T[15:0]

out_svpwm_sector{2:0]

R R

IPUG770-1.1J
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5 — kO 5.2Gowin FOC Current Loop Control Light IP (Debug

Mode) ®HR— bk
Gowin FOC Current Loop Control Light IP (Debug Mode) @ 10 7~— k
DFEA A 5-2 1R LET,
# 5-2 Gowin FOC Current Loop Control Light IP (Debug Mode) ® 10 A" — h—&
. (=2
(ER52 J5TA) | WA
N
CordicE®> = —/LH H)
out_cordic_valid Hh |1 CordicE ¥ = —/VIH I AMES. 77 7 4 7High
out_cordic_cos H ) 18 CordicE ¥ = — /L Dsinfa i /1. F5fh&
out_cordic_sin H ) 18 CordicE ¥ = —/LDcosfE /1, 5=
Clarke Transform€ ¥ = — /L H{ /)
Out_ct_|_valid H7 1 Clarke TransformE& ¥ = —/VHH A NME S, 727 F
+ 7 High
Out_ct_lalfa |18 Clarke Transform<& ¥ = — /L DI i 11, £F
AR
Out_ct_lbeta Vaj 18
- i Clarke TransformE€ ¥ = — /L D fEH ), £
T E
Park Transform<& > = — /L 7]
Out_pt_|_valid Hi7 1 Park Transform& ¥ = — VI I HIME B, 727 7 «
~High
Out_pt_| 71 18 N
P H Park Transform& ¥ = — /LD EH 1. 5
fir &
Out_pt_Id 7 18 Park Transform& ¥ = — /L D J1. 555
&
Pl Control& > = — /v
Out_pi_valid H 1 Pl Control & ¥ = —/VH A ME S 7547
High
Out_pi_U 71 18 5
P . kL7 Pl Control€ ¥ = — /L DU EH T]. £
AR
Out_torque_pid_err | /) |18 KL 2 Pl Control& Y = — /LD 7 —HiJ, 75 54F
&
Out_torque_pid_p kL2 Pl ControlE ¥ = — /L D e lfE Y Fy . 755+
M |31
&
Out_torque_pid_i kL2 Pl Control & ¥ = — LV ORI 1. 7 Bt
) 31
&
Out_pi_Ud HJ3 |18 | WEIRPI ControlE ¥ = — VDU MBI, FF
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5 e | 5.2Gowin FOC Current Loop Control Light IP (Debug

Mode) ®HR— bk
5 s | 57| wm
I g

&
Out_flux_pid_err 7 18 WA PI Control &> = — VD~ 5 —H ) a1 &
Out_flux_pid_p 7 |31 WEHPI Control& > = — L D LI /). 554t &
Out_flux_pid_i 7 31 WPl Control & = — /L DOFESMEH 1. 5 BfF &
Inverse Park Transform& Y = —/L
Out_ipt_valid H ) 1 Inverse Park Transform<€ 2 = — /L 71 3WE =

7 27 4 7 High

Out_ipt_Ualfa 7 |18 5
P Inverse Park Transform ¥ = — /LD, fl i

71, AT E
Out_ipt_Ubeta |18 Inverse Park TransformE ¥ = — /L D1, fiE H
1. et E

SVPWME ¥ = —/b

Out_svpwm_valid mh o |1 SVPWME Y = — VI AENE 5. 77 7 « 7 High

Out_svpwm_Ta H ) 18 SVPWME ¥ = —/LOAF~NT MVORERIH T, fF
T L

Out_svpwm_Tb H 18 SVPWME ¥ = —/LOBM~Z ~MLORFIH ), 7
F7a L

Out_svpwm_Tc 7 18 SVPWME ¥ = —/LDOCFAR 7 VORI T, £F
T L

Out_svpwm_sector | Hi/) 3 SVPWME Y = —/L D& 7 Z—A&H S, 57 L

Open Loop DebugE— K

In_svpwm_valid AT 1 SVPWME Y = —/VATIENME S, 727 7 « 7 High
In_svpwm_Ualfa A1 |18 SVPWME ¥ = —/v DU, N, 5 5fF&
In_svpwm_Beta AT 18

SVPWME ¥ = — /L DU, N1, FF 5 &
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6 %A 3T DHH

65'4 VAN L5

ZDOt& 7 a T, Gowin FOC Current Loop Control Light IP @ % 1
SUTITOWTHHLET,

6-1 |Z Gowin FOC Current Loop Control Light IP D A J % A X v 7 %
RLUET,

X 6-1 Gowin FOC Current Loop Control Light IP DA/ # A IV 7

4 4
clk £ f f FF F 1 F L FLFLFLFLF L F
rstn N\

- Lstency > 90 oycle »
in_feedback_valid 7‘: \ 3‘ XS 7‘: \, 3\—“_/—\_“—
in_theta I I T S . - .

in_adc_la T R, S . 5 S
in_adc_lb e S . D S
in_adc_lc ey \ T { \r

1. High L ~)L® in_feedback_valid 1X. 7 4 — KX 75508 H2TH S
ZEERLET,

2. WNEE Y 2 —ABERICBIIET 2 X 510 5101k, AHIE SRR
90 4 2 AP T B LTS D D £,

6-2 (Z Gowin FOC Current Loop Control Light IP D 1% 4 X 7 %
RLET,
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6-2 Gowin FOC Current Loop Control Light IP O/ # 1 I 7

1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16 17 18 19

clk L I S IO s I N S B S S s I S s S O s S I o O 2y B o I
rstn

ce

in_pwm_enble

out_pwm_head_sync SN § i T

out_pwm_peak_sync i i i

out_pw_tail_sync i /TN §

out_pwm_a_p

out_pwm_a_n

out_pwm_b_p

out_pwm_b_n

out_pwm_c_p

out_pwm_c_n

1. 1E%in_pwm_enable # High(Z L TPWMEY = — /L # e S £,

2. PWMIZ=AEh w2 2L CHY  ET 27 ¢+ 7 High ® head
A Ur—%, peakfiaA v —4% talfiAf o U r—FZ2H L
i‘é’—o

3. KBIZ, ZHPWMAHTSNET,
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rA

7 wowLemn

Gowin ¥ 7 b7 =7 GUI ® A == —,3— > Tools > IP Core Generator
PEAHLTIP ZFOH L - kT £ 97,

1. IP Core Generator Z B % £

a7 MBMER S L=, IP Core Generator 7> a %7V w7
LT, Gowin ® IP a7 Ak —1vZE£4 (X7-1),

X 7-1 IP Core Generator { > ¥ —7 =— A&

= o
> <ot

L 5

Filter \

Name Ve ~ =
. FOC Current Loop Control Light
> User Flal

4 SoftIPCore Information
- DSP and Mathematics. I

AEC 1L
Type: FOC Current Loop Control Light

Asc 1 Vendor: GOWIN Semiconductor
Advance ilter 14
Basic FIR Filger 14
Beamformi 1 Summary
CORDIC 24
Complex Multigier 14 FOC Current Loop Control Light is a design for motor control. It has a relatively low resources to meet design requirements. It has
oS 10 verified that it can work with the MCU’s position loop control and speed loop control.
FD Adaptive Filtel 14
FFT 1.z
£OC Cunent . Reference

I FOC Current Loop Control Light 1
Fived Paint Divider Y| * Reference documents(CN) - 1P reference designs and user guide
IR Filter 10 o Reference documents(EN) - IP reference designs and user guide
Integer Multiply Divider 11
NLMS Adaptive Filter 1L
XCORR 1L
ufara and Intarcannact &

B start Page | Design Summary P Core Generator o |

2. Gowin FOC Current Loop Control Light IP % B & &9

“DSP and Mathematics” > “FOC Current Loop Control Light” % 4
727 1) v 7 LT FOC Current Loop Control IP = 7 ® GUI % B & 9 (X
7_2) o
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7-2 Gowin FOC Current Loop Control Light IP & GUI

n_id_mad150)

W IP Customization ? e
. il
FOC Current Loop Control Light 37
General
ol Device: |Gw2a-55 |
e aut_ pwm hazd_sync (= Part Number: |GW2A-L\I’55PG48-4C8,-’I? | Language: Verilog =
= s
N File Name: l_lrrent_loop_control_light| Module Name: I_Loop_Control_Light_Top|
out pwm peak_sme [~
o in_foed naci vaid Create In: }r1u|\d19_b16_gg\gain_1 2\2a\src\foc_current_loop_control_“ght|
i in_theta|150]
— i 2d 150 ipemstane = Options
e in_2dc i 150
= in g ref150) aut g 3.5 [~ System Clock: |50 A Clarke Transform Input Number: |2
i PWM Option
=] i g k10 aut pwm s n (i
PR Pp——— PWM Frequency: |16KHz |+ PWM Deadtime:
— in g {150 autpwm b p [~ [ PWM Inverse
—p{ in i {150
] i1 rct 150 Debug Option
autpwm o [
g [] Debug Mode [] Open Loop Debug Maode
i b i 1501
] i i i 15 s Generation Config
e R Disable /O Insertion
— ut_pwm o n (==
—

n_pwm ensble

3. Gowin FOC Current Loop Control Light IP DA# %

System Clock, Clarke Transform Option, PWM Option, I X U Debug
Option ® 4 SOIEKRA 7> a B H Y £,

® System Clock : IP D AJj7 v v 7 DJEREL,

® Clarke Transform Input Number : Clarke Transform €3 = —/L ® A
J1% (2 £72133),

® PWM Option : PWM DA, PWM ©OF v~ K% A A, PWM 13
D i

® Debug Option : 7\ 7 A7 a3,

4. Help F¥ = A hEHEET

K 7-2 0 TFDOHelp R"Z %27 27 LT, #kGUI NOK{ AT 3
VORI RFERTLOBERZ MR T L N TEET, Help RF = A2 b
F 7 a v OMHADIERF & GUI DIEFIZ—FH L TWET (¥ 7-3),
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7-3Help K¥ =Xk

FOC Current Loop Control Light

Information

Type: FOC Current Loop Ceontrol Light

Vendor: GOWIN Semiconductor

Summary: FOC Current Loop Control Light is a design for motor control. It has a relatively low resources to meet design requirements.
It has verified that it can work with the MCU’s position loop control and speed loop control.

Options & Description

General Option
System clock :

s IP's system clock.

Clarke Transform Option
Clarke Transform Input Number:

« Input data signal number of clarke transform.

PWM Option
PWM Frequency:

« Frequency of PWM.
PWM Deadtime:

s Deadtime of PWM.
PWM Inverse:

*« PWM output signal inverse function.

IPUG770-1.1J 27(29)




8V 77 LUy AFHA

J 77 LYV AT A v

ZD& 7 v aTiL, FIT Gowin FOC Current Loop Control Light IP &
V77 LY ATHA PIORER & DO FIEIZ OV TIRBLE T,
Gowin FOC Current Loop Control Light IP OF%FHFIIZIZTE Y =2 —A 13 1D
Lk £/ A, dBMIZ OV TIX, Gowin FOC Current Loop Control Light
IPDY 77 L ATHA L ESZRLUTIIZIN,

81 XEBOT Y Ir—g v
V77 LU AT A U OREARELRK 8-1 1R LET, et T, £
DOFELTFNETIRD BV T,

1. AJJ7—%#(Theta, la, Ib, Ic)i% pROM 2k =41, % LT Gowin FOC
Current Loop Control Light IP & = — /L IC AT &N ET,

2. IPIZXa08%, PWMHE 103G SVET,
K81V 77 LyAFHA L Ot

In_adc_la

FOC
UWCOR LN Current Loop

Control
Light

In_theta

Z DO Z #9452 & T, Gowin FOC Current Loop Control Light IP
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88U 77 LU AFH A

DOEREZ TIERCKMAET D 2 EMTEET, V77 LU AT A U BR—
RL~vD7 2 MZEHT 256, 22— =13 77 LU AT A 2
LIEAT A2 27 AT 2 0ERHY £, EHEeyy s - 757
AP —F I3 e RAa—FTHHAITX F1,
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