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@TX RX

MICROCHIP

[ ADMO0276
MCP2200 Isolated USB to UART

o ASHFHZ.
+  X2C ScopeififfV1.30.

Microchip Technology Inc. L



VIR 452 i R

2 TR A

2.1 faifr

RCDB H1220VAZ i L M B, { FH dsPIC33EP64MC2024% il FE 4E AL AL . 4 A 1220V A
Uit R o R I A AN AR L, AR S B I R A B R O B L . B B AR B
MCU. Jx i3t B B R0 = AH 00 L B SR (L JERR S 15V AIZ. 3V K . NI E2-145 H T JF R AR
B A, TE2-245 1 T HEE.

Bl2-1 VK8 R EHLIT K AR

Microchip Technology Inc. v



VKA IR AEHLS 25 it 2 i

c ~ T
5E 32
e Z
g~ a
IR AL SR UART 1| | smssn
15V HL /\ —
i 3.3V 7 WARl:i
HE MCU H1 %
UART 2 il
B \l
VA AN AR 2% H I
LR HL N
220V e
(@]
< &
3 =
&
&|2-2 RCDBIE &

2.2 AR THE IR

RCDBAA #MIfetit: EMIJEE A MRS ik . et M. MCU. ¥3ess. Kk
ot L DSBS o 1 o I 2-3F182-1 hbpic 1 I B

Microchip Technology Inc. 8T



VIR 452 i R

®

5 on [P
) : i j@l }@:E:B
e T |

&—00000 —=
R L
).
):

ke
&— 0000 —=a
-
>0 1
O

o

-
-
-
.
a

& 2-3 RCDBI)gE ik

#2-1 RCDBI)Eskh

© EMIEB SR FI R g ® ZAHTEASH B
@ i © f=imH s

©F LA ORI

@ MCU

2.2.1 EMIJE S SR B IR
TR B A0 B N FhL Y5 2 0 i EMI I8 O S8 AR 4P i Bk, R T (0 B 2-4 ik . F300 2 — A
250 VAC/10ATRIE 1A Wi s, 7F Bk 2 40 52 (H 1 1000% ), Wi Fis 18] 40.03s. Vst3005&—

Microchip Technology Inc.



VKA IR AEHLS 25 it 2 i

M ZFRATVRI456 1D A FE IS BRI, A TIRIAERY . EMIERGAS 0L 5 M. TR AA—
RIEP AR, WFFECY300. CY303. CX302. L301FICX300MitE, HHL301 501 -

U304 U3l VI
@] @]
=< <
= = =
= | B 1z
217 T &
?"::lz U o=
o
: & L300 & |L3ot.
111247243 14501 o
Q) B = [ G xS T o 2
ot &) CNESEN S T &) CXASFXIY oy g 0.47uk
x/ﬁtiﬁ?]\ o = (R P = nAazE | \ ::
& = B '
TR & LZ
B ZTd
[ O =
& &
o ol QU3l4 QUHE
Pk
PEAI0
JHE Y
&2-4 EMIRE S A LR LB

2.2.2 iR

PR AL — AR LR AR B . — A A S FF R AR A AN B BB A, IR
K2-5f 5. FERIR AR, Th¥HHR305 2GRN HR. HRBLHAT SR, 4
FL S RL30 245 Th %8 FL PR % o P 2 B 28 DB 300 2 % L4y N\ 58 97 FL F e 4 Dy M 72 1)
HiRHIE.

R300  9T300

-
220R
BAvYy
15yl R30L 2 L §T301
5V
220R 302 g 1303
Klﬁ_ B2 B g st 10
Q00 Z papglk
RL30O BCSHBLTI S 50
2 [ o PRl VRUS
GND
— 9T309
3 oo 5
LF3FA
3 eI T 330uF/420V
R30S 3 a0 v L N
v ==cBB300 == CE300
VAC 100nF VBus
2
2 ac v. A
T0A/B00V
9T316
GND
E|2-5 By BB

2.2.3 HHBIHIE
B FE YRR 0 B N IGBT R 3 78 AldsPIC33EP64MC2024: Kk 15V AI3.3VHE & .

Microchip Technology Inc. 251070



VKA IR AEHLS 25 it 2 i

FI2-625 Hi T 4 B VR IGHE R . 15V IR HUK B 28 dan B EE PR IR A9 310 IXRE T DB 25 I
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Z%ﬁ 5] B Th 8 B IhEE Vi BA /0 | ANSEL | PPS
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ANO/OA20UT/RAQ OA20UT |IOUT 1

3 |AN1/C2IN1+/RA1 C2IN1+ |+ 1
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PGEC3/VREF+/AN3/OA10UT/R

5 | PI33/CTED1/RBA AN3 VBUS ! 1
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Microchip Technology Inc. AW



VKA IR AEHLS 25 it 2 i
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=
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1t 3.3VHL AL H
«  UARTAIE S5 D2 ek 2 om0, Refs B i b dsPICDSCHa A fil%i H IUART
55 MmO HT 51 HHL/MPLAB X IDEEAE .
¥E: UART 3G F2FERE & =0 1. BBk b O 5 HAh IR 0S8 KRG, 7
IR BRI KU B o 5 2 2 0 I i 1 5 MC P 2200k B 2UUSB-UART i 7R i
Bl H At BE 25 RUSB-UARTH 4 3% % 4%
«  UART2iE G4 0 H T 50K 2 g diom s, ORI S AT IRESE . i
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o HEEWES I IR T 5 — A IR R BGEE A k. M DT — AN
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KI2-9%5 tH T i@ AE o L A7 E
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1 H | 104
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3 3 ;.TEI')‘ [0 — EXD}

g of2l

1 2
EaT ”_—I_._Rlll DOR
- oruz

L s
FroEEs UART2

E2-9 BfEwmHO

23 &0

2.3.1 EE R AR
(1) FE 5 d
o ZCULHYEIEHE (CON300)
o JRANLI ZAHIY AR AR RS (CON100)
(2) 1554
o PR BRI S E (CON200)
o [ RUART2iE(E4)% (CON201)
o FEFEEAUART1E S (CON202)
PICKkit 3/PICKit 47E 251454 2 (CON203)
UARTIE AT 400010 7 Al A AT 200 1o R B3l JE A 50 1. 82-3%1 L T &A1
FIThRE .
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F e =UGND
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CON202 | dFFE R UART1
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MCLR
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PICkit™ 3/PICkit 41251

CON203 B

GND
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2.3.2 LED¥ERAT

FFRIZEAEWALEDIERAT . El2-109 4 1 T B ALEDRI AL & .
LD300#875%3.3VHEH & H i H . 243.3VEIEHMR, MWLED&SZ.

LD20038 715 FF & AR (2 AT R AS RS B . FFRI EHS, HELEDIZ N R, %/ il i
LEDINMRIRAIEATIE B . MRCDBIHMIZIT (FIEHHLERIET) B, FRIIH T HAT
HIREIIIEATIRES .

#2-4 BITRALEDNAFAER
RGNRE LED N R
HH $EK
1ETE)A 3 15/16 15 52@0.625 Hz
IEAEIBAT 1/16452@0.625 Hz
IEFEE Ik 15/16 15 5=@0.625 Hz
sk 50% s 7@0.625 Hz

A SRR B AR LRI T AR AL T3 FRas, WILEDHK4%Z LR B R A I8 20N Kk

#2-5 LEDINHFE R4 R AT
[-e =it LED AR

Kl
ERR_OSC_FAIL o
ERR_ADDRESS_ERROR Ao
ERR_HARD_TRAP -
ERR_STACK_ERROR ot
ERR_MATH bbb
ERR_RESERVED_TRAP5 bbb

ERR_SOFT_TRAP

+++ -+t

ERR_RESERVED_TRAP7

-+ ++---

87 PR PP iR

ERR_STALL

P T

ERR_INVALID_STARTUP_FSM_STATE

-t -

ERR_HW_OVERCURRENT

+++-+-++---

ERR_DCLINK_OVERVOLTAGE

++++-+-++---

ERR_DCLINK_UNDERVOLTAGE

B . o S

ERR_DIRECTREVERSE

++-++-++---

ERR_SPEEDERROR

R T S S S

B IR

ERR_RCON_TRAPR

+-+-+++---
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fE B,

el

LEDI[A R

ERR_RCON_IOPUWR

+H-F -t t---

ERR_RCON_CM

+H+F-F-FFF---

ERR_RCON_WDTO_ISR

++++-+-+++---

ERR_RCON_WDTO_MAINLOOP

-+ +-+++---

ERR_UNEXPECTED_INTERRUPT_BASE R

“+” FIRLEDEL50% 5%tk @ 1.67HZINH— K.

BA AR K,

2.4 BHSIE

NI T RCDBIT AR B -

#2-6 RCDBFF &R (K1 H SHTE
ms SH RN
1 | HUER A 220 VAC 50/60 Hz
2 |G 90V~264 VAC
3 | HTHIE 3.3V
4 | BEoh% 250W
5 |EAIE 250W
6 | PWMAZ s 2.5 kHz~15 kHz
7| TARREE -10°C ~ +60°C
8 | TFRIBFE 94%
9 | FFRIRFEHLILHE 0.5W
10 | PR~ 130 mm x 120 mm x 40 mm
11| B A
12 | A R IR a
13 |PFCHii% o
14 | R 933L
15 | H i Al dsPIC® DSC H i) £ L i A ) e LA A 8
by
16 | BV REE HUE A 1, dsPIC DSCH [ &3z i
17 | BRI I
18 | W fFL R 4, dsPIC DSCH ) b % 2%
19 | HiRBFE IR FL R R A, DhZE R ALk HLAS

“-” FRI/NLEDYE1.67 Hz[¥)
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3 wEMIBLT

RCDRD K f CUEF W FE A EAE AT TRCE . AT B3 5 A BT RN i
(A

3.1 EARRE

BEARBAEQIEAT IR E o AR, ARSI R AR B8 A7 g e o
(1) JA3IMPLAB X IDE V5.10, #R/54T7F 5 H “RCDRD_V1.0.X” .
VE: W HFEMPLAB X IDE V51080 5 E A .

R e . Py o W

[File] Edit View Navigate Source Refactor Production Debug Team Toals Window Help
T New P"GJ'EC“-- Ctrl+Shift-+N FT- B b - -2 WdB-FMWiwaer PC: 00| | osb sab da de moov z e
£ New File.. Cirl+N
I = =
Open Project... Ctrl +Shift+0 Ii
G 7
Import »
Close Project

(2) fEAMAN “Project” (HiH) MR EAgRSIE, %E8F&R5E—D “Properties”
(B .
[ weuae x 0 5 I

File Edit View Navigate Source Refactor Production Debug Team Tools Window Hel|
i S T8 b3
B[ foc. e 8] main.«

P ... I i
vo

L defanlt

Projects % | Files
[ER=J . cri cerator_Compressor Develsp

B[ Inportant Files
Linker Files

Add Existing Item...

7£ “Project Properties”

Source Files

Libraries

velopment_Ref Design - Dash-—
22 |78 Select Project

=
@

| X2C§

Add Existing Items from Folders...

New Logical Folder

Locate Headers

Add Item to Important Files...
Export Hex

Build

Clean and Build
Clean

Batch Build...
Package

Set Configuration

Run
Debug
Step into

Make and Program Device

Set as Main Project
Open Required Projects

Close

Rename...

Move...

Copy...
Delete

Code Assistance

Find...

W

TETE

Versioning 3
History 3
I e I

(Wi H B> v b, wreLfE “Hardware Tool”
O kB gmie st il 2%, JEHAE “Compiler toolchain”

CREAF T
(g s T REE #inik

B vEas (XC16 VABBEE mifle A ) o Ko A a1 i 2% e 3L B AL S, RO AT 42
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Hardware Tools (f#if}T. E) %3 rh3k %] “PICkit 3” / “PICkit 4” . #di “Apply”
(N » BAHIESR.

, '
£ P roperies i e oo NN ==

Catagories Configuration
O Gemeral Fanily Dewice
i 411 Families {v| asPIc3EPRMMC2GZ -
Supported Debug Hesder Supperted Plugin Bosrd
% Leading
O Libraries Tone Tone
- O Buildi
s :;;5 e Packs Hatcmeru)Fnal Eorfis: Dbt
- . [ Facks | Hardware Tools | Compiler Toolchains
IC16 (Global Options) S| dsPICIZE-GH-GE-N | @ Atmel-ICE ~A3N30
T TEi 00100 3 C30
P xelbrgee 4ePIC
@ xels-ld s 1Ckit & 216 [Domnlosd Latest]
% relbar 20 PICki13 SICHE (1.38) [C:\Progran Fil

-~ Real ICE IO xC18 (v1.3:

-0 IC18 (v1.27)
@IC16 (v1.26) [C:'Pro
DIC16 (v1.24) [C:'Program Fil

*-20 Licensed Debugger

| v al i ] ’

#Tip: double click on serial number (SH) to use a friendly name (FI) instead
Manage Configurations,

[ ox [ cemcer | [ tepty || uslock

(3) RCDBH KM K H I Wit e HALM AL R & T R (i SRR
) EEENT, ARyt . U AR A RO T R AR, RN YRR AR
PR ES AT LN T R AR BRI 3.3V HE I R AT S 2
[ gm e 2 R 25 £ 8 (PICKit 3/PICKit4) J&, FILAfE “Project Properties” & 11 (1]

“Categories” () K HHE] “PICKkit 3”7 / “PICkit4” i,

. '
£ Proecs roperies . neigreas ompmee oo o . =

Categories

o General Options for FICkit 4

0 File Inclusion/Exclusion Option categories: |Memoziss te Frogram -

& onf: [de Memories to Program
lbute select memoriefprogran Options low PICKit 4 to Select Memories -
SHTD Configuration Men 1
@ Libraries
: ; i1}
@ Building
B¢ Ic1e Program Memory
{2 2018 (Slobal Dptions) Frogran Memory Range (s) (hex) 0-afeh
P9 gelfmas
i Preserve Program Memoxy =
£ @ xelb-gee
@ zelfmar Preserve ID Memory &

Option Description

Manage Configurations..

[ ox  J[ comer |[ sy || vece [ map |

7E “PICkit 3” / “PICkit4” T L[ “Option categories” CGEIIZEH]) i, % “Power”
CHEYE) T, %k “Power target circuit from PICkit 37  GlEidPICKit 37y H br AL HL) 7,
SRIGN “Voltage level” (HIEfE) Tik#k “3.257 . #idy “OK” (Hfisg) , MNHEE.
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ie

# 2 File Inclusion/Exclusion
B2 Conf: [default]
PICkit 4

©

© Loading
© Libraries
2 Building
© Iie

xclb-as
xelf-gee
zel8-1d

o
)
[

@ zelfar

Options for FICkit 4

Option categories: Tower

;
T Project Properies . Reigrar Carmprezer boveoprmens e bz AN
§

Reset

S

£ 0 I016 (Global Optiens)

Manage Configurations

Power targat circuit from PICkit &
oltage Level 3.25
Option Descriptio
[ ox [ camcer |[ emty ][ vatocr |[ men |

(4) i TRA“E “Production”
PRI %5, R,

(E77) EHR) “Clean and Build Project”

tor [Production] Debug Team Tools Window Help

=
aul|
I % Clean and Build Project d - o
Beieh g il o ;

: Ref Design) l
Beio
Set Project Configuration
Set Main Project
[ Set Configuration Bits.
Check File Alt+F9
¥ Validate File Alt+Shift+Fa
Repeat Build/Run Ctrl+F11

Stop Build/Run

(5) HiMhgwEZ )5, FPICkKit 3/PICKit 41%4#:£/RCDB CON203.

o

CEIZFiR T

oo 3 v%,lﬁ_}‘.:; B~ of oo

B THF ER “Make and Program”  (4ai¥dtgmfe) #4241, KA N B A

Microchip Technology Inc.
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tor Production Debug Team Tools elp
ult = F - '%m'm' Bf-ie o8 vt

=

VE: TEPATHOP IR AT, I ORI IR C W T S5 R .
(6) WrIFPICKit 35 KR IiEE. T{RRCDB A 5 AT fa] HoAth A B B - A AR ol 8 4% 3% 4%
(7) 7ECON100 L 4 E 4L e AL, 7ECON300 LA R . N AR . FFRIR
MAELT “T2ik” RZS, LEDRLA50% 57 L @0.625 HzIA J -

3.2 fEHE W AT

HRCDRDJE AT F, I&AT IL4AHLHIME—J5 e AR TP 2 W A RE . 512N
DRI & 1 H (1) T B #& X2C Scope #i £ #1 MCP2200 % £ X USB # UART i 7~ il . X2C
Scope/eMPLAB X IDEfJHfiff, T it L. Erets it dtisd UARTEdsPICK I 17
fitds i SACEK EREThRE, BT DAE SRR Xt &

Microchip Technology Inc. 252171
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(1) %#X2C Scopedfiff. M “Tools” (L E) FHEHEE “Plugins” (FHLF) T. 1
“Downloaded” (& F#) Wi b, #di “Add Plugins...” (Ainddfd..) #4l, &%
“at-lem-x2c-mplabscope.nbm” 4%, i “Install” (Z3E) , Z3EX2C Scopediiftf.

rproject-mehv2 : default o it ST ——————— |
Production Debug Team Windofw Help

_: DEF -B Embedded bl ﬁ' [ How do T?
| Licenses »
Start Pag artup ¢ ss|'E] startup. b I‘@EM
Templates I

DTDs and XML Schemas

Plugins I

Plugins Download

Options

-

Plugins =

1 |
Updates (1) | Available Pluging 58] Downlosded (1) |fnstaried (75) | settings
| |

Add Flugins. I Search
¢
3 Add Plugins Y =

.- .
ook in: 2018-12-28_I2C-MAPLAEI-Plugin CK - cFE-
P dsPIC33EP256MC_X2CDevBoard MCC.X
=i ﬂﬁiﬁﬂﬂ-ﬁ—l
ﬁjﬁg}g r at-lem-x2c-mplabscope.nbm

&

and sllows to

ke
k
T

HEHL

i
<« QE File name: at-lem—xZe-mplabscope. nbm Open
ik

Files of type! |Plugin distribution files (h.mbm) [ Cencer )

L ciose Help

(2) ¥ FFproject properties (f13.1(2)F fr~) , 7E “Loading” (& N) T M4 7= 4 3%
[ ff it “Load symbols when programming or building for production (slows process)”
CRAEF AT IR BRSNS GRIEERE) D

r o
¥4 Project Properties - mBv1.15 HV2 int ATPLL_MTPA Start 2.5k S5 F S R ui TH_1st Nidec &’
Categories
PR — I [¥]Load symbols when programming or building for production (slows process) I
9 File Inclusion/Exclusion Load this .hex file instesd of
B O Conf: [defaultl] dist/default/production/mB_HV2_int_ATFLL_MIPA_Start 2.5k 55_F_S_R ui_TH lst_VC_I_Nidec.I.produc
P, dist/default/production/mB_HV2_int_ATFLL_MIPA_Start_2.5k 55_F_S_R ui_TH 1st_VC_T_Nidec.I.produc

- @ Building Extra loadables
& o 118
KiA5 Kctokel inrtaims] Item Configuration  Include Add Loadsble Project
i@ xclBras
0] pg e s Add Loadable File. ..
| §ias
Lzl FTinote
S0 gelfear
Remove
Up
Doans
f
i
[ e L

[ ok [ camest |[ feply | sl

L

(3) I FRZ K MCP2200F 25 :NUSB# UART I /s iz 4 2 i FLHLHMIRCDB.
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(4) KA TR EEIREh MR (n3.1(4)(B) @) ATk , Wit A ARk i s 1 e .
e BRI RS A E N 2 75 2T 340, LIRX2C Scopeif# 2tk -MCU.
(5) WrrtgmiEds/ Mk s iiEdk, RIa TR ER.

(6) M “Tools” H. ) “Embedded” (Ci%3& T.H) HiHd; “X2CScope” , JHzIX2C
Scope. “X2C Scope Configuration” (X2C Scopefit &) & #4477

Microchip Technology Inc. 252371
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a MPLAB X IDE v4.05 - mB

HEES "

Projects % |Services |Files | =
= nBul.15_HV2_int_ATPLL WIPA Start 2.5k 55_F_5_& ui_TH.

# [ Header Files

[ Irportent Filas

&0 Linker Files

B Source Files

[ Litreries

& Losdables

| default

=hy

<[ il

———
WMCAF_Diagnosti~|_S R ui TH 1st--f| X2CScope Co~- & |
1

E Seleet Project

To project selected

D:

Conmection Setup | Project Setup | Data Views|

H ATPLL_MTPA Start 2.5k SS. R H_1st_Nidec : default
File Edit View Navigate Source Refactor Production Debug Team yindow Help

-

Start

Embedded
Licenses

Apply Diff Patch...

v X2CScope

T u e

Templates
DTDs and XML Schemas

Plugins
Plugins Download

Options
~—

PROJECTS

# Open 5ample
® Create New _
® I'iport Legacy Recent Projects

¥ Import Prebuilt

ATPLL_WTPA_Start_2.5k_SS_Fault Nidec

EMBEDDED

CODE SOURCE

Serial

Output - Project Loading Warning 5 | Search Results Variables
—rrg = Ter_Trre = = —=
e e = Warning: Project “mB_boardVZ.4_int ATPLL_NIPA_Start_2.S5k_SS_Nidec_4 |
e P . Warning: Project “mB_boardVZ.4_int ATPLL_NIPA_Start_2.Sk_SS_Nidec_4 |
: Varning: Project “mB_boardV2.4_int ATPLL NTP4_Start_2.Sk_SS_Nidec_4 |
Ferity  |Hang - Varning: Project “mB_boardV2.4_int ATPLL_NTPA_Start_2.S5k_S5 Nidee 4 |
Sitepihzts i z Warning: Project “mB_boardV2.4_int_ATPLL_MTPA_Start_2. Bk_SS_Nidec_4 |

(7) % FEFR®ESH, 7 “Select Project”

”»

SR )5 Hid “Disconne...

| McaF_piagn—| _s_R_ui_TH_~ | xzcscop—~ = | = —
E Select Project
Disconne Qt selected lect Proj
Cornection Setup \@ﬁ&% Byl 15 L H (st Hidae v I
[Serial
- - oK ] [ Cancel ]
Baundrate | 115200 = L
. : — oo device dsFPICa C
pEE e |2 | Device ID Revision = 4003
Parity _Hone x|
Stop bits 1 = Device Erased...
Serial port |CON20 -
Programming. ..
Ner y
SHKE .
The following memory areals)

(8) 7£ “Project Setup”

(WH&E) L,

program memory: start addres
configuration menory

Programming/Verify complete

“Scope Sampletime”

GEFEIH ) %4+ & # IERCDRDIH .
(HIF..O #250, HitEHLERE R K3 .

IR 28 R S

(8] FHI T BC B 2 735 0 s IR 8] il oy S PR SRASE I TR TR B, AR a0 200 5 PWIMUR SYIAH [

7ERCDRD™, 1%{H 5400 ps (2.5 kHz) .

& o “Watch Sampletime”

TPWMJEHA. H.4; “Set Values”

“X2C Scope Watch”

(X2C ScopeM %)

CULEERAFEFIA] ) FH T 10 2B I 1) ) s, A 7R
CEME) » MHABHE.

Microchip Technology Inc.
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MCAF_Diagn--|_S_R_ui TH_- | X2CScop-~ 2| O

Select Project

Connected mBvl. 15_H[. .. Jist_Hidec

| Connection Setup|§Pr°_ieCt Setup | Data Views

mScope Sampletime 400 | us

This value must be set to the interwval
between two "E2CScope_Update () "-calls!
Otherwisze the scopes time—axis will not be
correct.

Watch Sampletime 1000 | ms

Sets the interval between walue updates in
the “Variables"-window. Only appliez to

watches that have Live-updat

(9) 7£ “Data Views” (HIEMLED T L, #.id; “Open Scope View” (3T /- 5 41
KD , 4TJF “X2C Scope Scope” (X2C Scope/miias) & . WHE DM T BRAEN
B . Hili “Open Watch View” (FTIFUZAMIE) , 4TJF “X2C Scope Watch” %
Ho BeE DT SRR s A . XA E b AR g R i

Recent Projects

void MCAF_Diagnostic

X2CScope_Update

Loolace 2 murchas

Microchip Technology Inc. 252571
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B, TR “X2C Scope Watch” & 1 H & # | systemData.X2CVelocityReference

systemData.X2CSystemStatesFlag A1 motor.faultDetect.faultDetectFlagBackup iX = A~
A&, AP & systemData.X2CVelocityReference 5& J& 4 WL WL WL 1 % M Wi & (LA
RPM Jy . fii ) . 7% & systemData.X2CSystemStatesFlag e 2 S R S fr & . L &
motor.faultDetect.faultDetectFlagBackup & i[5 ir & . A XArENEZHEMER, 1

oid MCAF_Diagnosti

X2CScope_Update

BE

THERA AREYELH . H4h, AT LA I S E R A

ETHE[E] [x2csc0pe wateh ]

] operating_params h

162

| 4 Select variables

MCAF_NOTOR_DATA moter
MC_DA_T moter. i dqlmd
€ MC_ABC_T motor. ishe
&> MC_ATPHABETA_T motor. ialphabets
4@ MC_DQ_T motor
& WCAF_PTSTATE_T motor idCtrl
4 WCAF_PTSTATE_T motor iqCtrl
< MC_DG_T motor. vdgtmd
< MCE_DA_T motor. vdq
&> MC_ATPHABETA_T motor. valphabets
Gme_
4@ MC_ABC_T motor. vabe
4 WC_DUTTCTCLEQUT_T moter, panDutyeycls
<® int16_t motor. thetaFlectrical
4® int16_t motor. omegaFlectrical
4@ MC_SINCOS_T motor. sincos
4 WCAF_ESTINATOR_T motor. sstimator
@ int16_t motor. omegalnd
< WCAF_FISTATE_T motor. smegaltrl

T motor. vabcRevise

@ int16_t motor. idTorquetnd

@ int16_t motor. iqlorquetmd

@ uint16_t motor. controlFl

& WCAT_MOTOR_STARTUP_DATA motor. stertup

4 uint16_t motor. subsampleCounter

< MCAF_UT_DATA motor. ui

& WCAT_STALL TETECT_T motor. stallDetect
MCAF_FAULT_DETECT_T motor. faultDetect

<o MCAF_VELOCITY_CONTROL DATA motor. veloci tyControl

WCAF_DCLINKVOLTAGE_DETECT_T moter. EaultDetecy| voltags
-4 NCAF_SPEEDERROR_DETECT_T motor. EaultDetect. gheedErrer

WCAF_DIRECTREVERSE_DETECT_T moter. faultDeteft. directReverse
. P PR

=]
= =]
&Ju ... Varisble Value
[¥] |int18_t systemData.I2CVelocityReference 8, 000,
[¥] [int18_t systemData.I2CSystemStatesFlag 3, 000,
[] [nint16_t motor. faultDetect. faultDetectFlagBackup 0

m

[

. faultDetect. EaultDetectFlaghackup I

e —FrTTOTY
| 4@ MCAF, ANAGER motor. tffzting
4 WCAF_SAT_DETECT_T motor. st

T

(10)7E “X2C Scope Scope” & I FH N INE W S B AR & . I, 8 IN 225 380 F0 I i 3
FE . ZFidligAks il 21¥id/iq L A fi tHvd/ivg % . $idi “SAMPLE”

KA E I RN B .

CRFE) %4, JHR

Microchip Technology Inc.
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0.10
0.05
0,00

000 005 010 015 020 025 030 035 040 045 050 055 060 06 070 075 080 085
t [ms]

90 085 100 105

o

#6:int16_t motoridg.d — #7: int16_t motor.vdg.d — #8: int16_t motor vdg.q

— #1: int16_t motor.omegaCmd — #2: int16_t motor.omegablectrical — #3; int16_t motoridaCmd.q — #41 int16_t motor.idg.q — #5: int16_t motor.idqCmd.d ‘

amnle Lontrs Tri... En.. Vi... Sewce Color  Gain  Offset
SAMPLE € int16_t motor. omegaCnd | | 1 0
ctor intl6_t motor. omegaFlectrical [ ] 1 0
® int16_t motor idgCmd g | ] 1 0
int16_t motor.idg. q [ ] 1 0
Total time 4 intlh_t motor idgCmd d i 0|
5 ¥ [¥] |inti6_t motor idgq d 1 0]
orcesgientines 8 @ | @ |int16_t motor.vdq d 1 0
Triger Mode |icehiecee 7 @ | M |int16_t motor.vda q [ ] ! o
Irigger Leval |10.0
Irigger Edgs |Rising
Delay [%] 10 Update

(1) 15 K T a5 /N FE () B0 i B 2% 3 2 A% & systemData. X2C VelocityReference . % 4
WK 4Ri21T . Scope CUnilids) & I SER BoRn B EH Y.

Protecsa

QML SPEEDN— | & R s TH a1~ XiCScope Config| K3Ctoope e % | B | B2

HE 63

WEEE 1

s
5

(12)ERVE 45 sy, YIic % di “Connected” (CiE#:) #%4H, WiJFX2C Scope 5T & Bt i)
.

MCAF_Diagnos-- | _S_R_ui_TH_1st~| X2CScope C— % | [

@ Select Project

Connected mBvl. 15_H[. .. J1st_Nidee

Connection Setup | Project Setup| Data Views

Open Data Viens

[ r——

Opens = digital oscill

set up the sample time under “Project Set
first!

I Gpu\ Watch View

Mmame tha watsrh vias Thic sllase cimnla

(13)FH KkX2C Scopelt £ #4115 5., 1S WX “X2CScope Documentation” .

3.3 B WA B AT FEARHR

FDCRD#E{t 1 — >l ﬁﬁﬁ LA, T F TR S 5 AR A LA B g ) TAERE, &
REIN BT S8, RESHA TR E TSN, 25 & i hLf s N

Microchip Technology Inc. ZE27T0
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i B AR R 2 5, R BRSO I Bl 4 HL ST AR DA R L IR H 2 AT . e 5 ARAT
PUZHIA R ERR S, W ER.

4) B Eoe (3) Bt Hid/iq (2) ®EVd/Vq

( FOC )

- L e
id > wirifn s L fetie
-2 PWM
e | M

LA
A PE AR

!

FLIALR AT

Usa*
Usb* |

Usc*

A 4

Clarke 25 4

LEREE/ o a1
HBSVPWM

o U *
PR 5 o A

A 4

Y

MYy sl bl —Y >

\—b Park J %

isa

id ia <
_ish
iB

<

Park
Clarke

isc

A A A

; ]
S, €OS | = it ar -

A

we

(5) Hf -

(6) &HEO

3.3.1 B WA A B AT R A R A
£ “X2C Scope Watch” & 1, A LA E A I R A o
(1) BB
W B A RGEHENMEE . S, e H AR B D R4 AT H .
Ja R
» & & systemData.testing.key = TEST_GUARD_VALID = 53670.
15 134
« % ®systemData.testing.key '= TEST_GUARD_VALID != 53670.
(2) EHWEVIRV
55 B FERA AR, I KA VAV AR BB . E T R IHASVPWM & 722
PR DRE. LD Re A % B 4 th i s R AR
JE SR
» Jymotor.testing.override VdqCmd.d 1 motor.testing.override VdqCmd.q ¥ & i& 24 1)
Ho XMANZEREDH .
% B motor.testing.operatingMode = OM_FORCE_VOLTAGE_DQ = 1. % &#Vvd
FVqrl A
15 134 -
« ¥ & motor.testing.operatingMode = OM_DISABLED = 0. ¥ %t H /% .
FHIR TR

Microchip Technology Inc. 28T
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o Z5E TIRE(5) ) L AT P U A L R AR .
o 255 TIRE(6) I HL R A v] v B A LA AR e e PR
(3) B HidCmdAligCmd
BRI LI R A, ANE B M RIRSFidiqm N EE . E R T AT A
MR A REPIZH A SR HE R RS54 E o B Th Re A0 Bt FR R ) MR
JE B ERAE
* “ymotor.testing.overrideldgCmd.d #imotor.testing.overrideldqgCmd.q % & i& 4 i 1H .
WHERE, IR EEREDH .
* % & motor.testing.operatingMode = OM_FORCE_VOLTAGE_DQ = 2. [fiJ5, |dfl
| 4% R FRATT ) B AT 4 H
15 PR A
« % & motor.testing.operatingMode = OM_DISABLED = 0. 5 % H! Hiii -
FHIR T RE
o 55 TIRE(5) B HL R AR W] B A PR .
o S5G DIRE(6)H 1) HRUBA A n] v E LA PRt HL A
(4) HERESHHRE
HIZAEFOCHAE T W E S H L, REKIFMES T . B T VR iR o 2 i
PIZ%.
JE R :
* % B motor.testing.operatingMode = OM_NORMAL = 3.
* JNymotor.testing.overrideOmegaElectrical % & & M I {H . EE R, A& 2 HE
%, HANRPM.
* % B motor.testing.overrides = TEST_OVERRIDE_VELOCITY_COMMAND =1,
o JAENRG. JAENAME, BN LA E S 2l R e it L
17 I HRAE
« % & motor.testing.overrides = 0. J5U&H FE i ] F
(5) B E SR
BEARE AR R B R, RS AR R . KT RE 5 ThRE () TIRE(3) 4 &
SR, AT E R R R AR . G SRR R B N0, T R AR B
JEA BN
* ‘N motor.testing.overrideCommutationFrequency ¥ B & M MH . iEE=, A&
FOCH LGS, FALNHZ,
* % & motor.testing.overrides = TEST_OVERRIDE_COMMUTATION = 2,
o BB INAE(2)IINAE(3)-
15 134

f
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& Emotor.testing.overrides = 0. B IRETT . WEEFEE, IEEHIIRE(2)ED)
e (3) W & 1% R B R
(6) W E LA
BEIRAE A AR I E A, RS R . Ik ThRE S DIRE(2)/ DI RE(3) 4 & i
FH L R FE LA R E R4 1) A i A
Ja SRR
* “Nmotor.testing.override ThetaElectrical s Bi&E M FIME . 1HIESE, 12T ZFOCIHH
Wifh, A e 1k,
* % & motor.testing.overrides = TEST_OVERRIDE_COMMUTATION =4,
o WEIhAE(2)EINEE(3)-
15 14 A -
¥ Emotor.testing.overrides = 0. LS FERIMATTH . EER, VAL HIIRE(2)EE
Dhfe(3) 1 B 1 H L R B
(7) Bl
1647 I [T ZH A2 A BARAS AR 38 7 o XSS A SR A S M B, DU
SERFIZ I T 3 dlit B T RE AT I R F LA R Sei Ed R (Fey = 70 MHz)
AT ERT 881, PRI E N 2ME TR RS IS 1 RGBS (] o B[] Bk 2 AR = (0 150 B
* motor.testing.timestamps[0]: RASHLIE Zh BT AT IR ]
 motor.testing.timestamps[1]: 5ARASTC IR FTA BT 55 AT I ] .
* motor.testing.timestamps[2]: e R — AR KIFAT T [A] o
* motor.testing.timestamps[3]: RS HAEIZIRE N PATE G HEAE I PATHS A]
 motor.testing.timestamps[4]: 5ARZSTCIR T A AE BT 55 AT I 8]
 motor.testing.timestamps(7]: 4EUl. WAL 28R |10 S5 76 P 10 oAt i R 0 AT
I [A]
PRAE:
» {EX2C ScopeH i in Al kA4 A2 &t .
3.3.2 XA ABRENHEILS
IERAPCE T R ThRe v E

#&3-1 A BT BRI RZEIL L

VIRPS SHORE P E
W
motor.t | motor.t | motor.t | motor.t | motor.tes | motor.tes motor.t
system . . . . . . motor.tes . motor.t
esting. | esting. | esting. | esting. | ting.overr | ting.overr | . esting. .
Data.te - X - - ) . ting.overr . | esting.
stina k overrid | overrid | overrid | overrid | ideOmeg | ideComm ideTheta operati overrid
9 eVdqC | eVdqC | eldqC | eldqC | aElectric | utationFr ) ngMod
ey Electrical es
md.d md.q md.d md.q al equency e
W EVdFIVq 53670 18 B — — B — E— 1 E—
BEIdAIg 53670 E— — B (=l — — E— 2 —
B E 53670 — B— — — 1B — — 3
Pa-RES 53670 | fH {IE1 H {1 — {1 — 1/2
BE ML 53670 | fH {1 & (=1 — — {IEA 1/2
1 153670 — E— — — — S— E— — S—
Microchip Technology Inc. 307
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4 BT HAEZEL

B AL A28 ) e — Pl W EL A St R LA N PR 7 1 R Gt o B 4L R AR AR B, TR 48 ML FE ML 4% )
H 2 1E T 5E 5 BRSP4 57 25 T i oK 5K Bk % . RCDRD & 7E 52 it —Fi i B 1 7y v okia
17 HAD AR 5 B 4GP A B A28 el { FIRCDRD Kz 47 FE AR & N 52 F T 3 A
R EZEL -

a7 HAD RGN, 7FEE G SHOME SR EHLITHL . B 709 “hal” i —AC
P “opamp_comparator.c” 24, BT & BB AR SRS R S “ parameters”
Sk A

Projects | Services

Projects % | Services | Files | =l
_F_S_R ] watchdog. b i
o-(E Inportant Files

E-ED Header Files

S motorBenck
T atplln

commutation b

- Linker Files
(@ seurce Files

{8 moterBench

~| commutation_types. h .
-t atanZeordic. s

) diagnostics.h B atpll e
B wrror_codes.h
] fault_detect.h

8 fault_detect_types h

—| commutation. ¢

m

1] diagnostics. ¢

B focn B fault_detect. c

] foc_types.h 2] foc.c
B 5@ 1
T haln B adel. e
i Library B bep.c
~| math_asm. h E interrupt_manager. c
g - & nee.c

“| meas_cwrr.h

=] momitor h —| opamp_cemparator. ¢

Y] motor_contrel_meinline. h pin_manager. ¢

- ntpa.h ] g e
5 lof] paramsters i = torl. e
| ede parans h B gartl e
- atpl1 params. b B ger.e
| commutation_params. h T mainc
B fault_detect_parans.h k] math_asm. s
] foe_parans. b ] monitar. e
- 1E] hal_parans. h - mipa. e
B init_params.h B parancters
% notor_params. b =] recover. c
- ) mtpa_params. h 'il:'l sat_PT ¢
] operating perans. 1 single_shunt. ¢
1B yecover_params.h I 41l detect. < L
-5 sat_PT_params. h | ctartap c 1
H single_shunt_params.h *] state_machine. e
- tartup params.h -
-] tining parans. h
i Tecover &
@] sat_PLn
] cat PI_types.h i

4.1 BHERERSH

(1) HTdsPICE — Mg il ds, Bk A s BREARE A IS, FoEi2
NECECHE . DRI UE, FRATT A Z0H W B AL B R Dy o S PURE S (EEREQ15) .
“tuning_params.xlsx” H T SCHLX FiiEHe . “tuning_params.xlsx” S H Z A2
¥, BRI

#4-1 “tuning_params.xlsx” Hf{S KA
Bxicl B Frid
LTUN TEPHAR S H P BB

I o [whissmmmng.
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E R ST AR LS H . 72

finth “xxxx_parms.h” 5B ZH
A € RS B FE S 1T
i

“startup_params.h” Hi% Bi%H H.
I B T S A8

BRAFE NS, BRI R FT/RTE “tuning_params.xlsx” Hii N LS4

Motor parameters

Paole pairs
| Stator resistance (Rs)
| Stator inductance (Ld)

Ohm
H
Stator inductance (Lqg) H

H
Vpll/KRPM

: Stator inductance (Ls)
Voltage constant (Kfi)
:Minimum speed RPM
Nominal speed RPM

: Maximum speed RPM
J (rotor + load inertia) Nmi/(rad/s?)

: B (rotor viscous damping) Nm/(rad/s)
Tfr {rotor Coulomb friction Nm
|torgue)

Protect current A

8 J o E R 0 S B o AR BUE A . e QIS SEIL SR EAN . 4 Hrdi
JRNA WS R, R UE 5 B B AL T-6000-2600070 Y o S e s B R 8 iV
(CKT26000) , M REHEEME “Q” IFFEEUGTEH .

(2) fECIE M “hal/opamp_comparator.c” F & 7#CVR (CVRCON<3:0>) &t
T BIA .

| oY 3= ]
1] | Sorvices | Fies | 2 || ] epanp_comparater. c‘i"‘_mi“’n—’““"h - Fault detection parameters
] aaet G ey |[RB-E- QRS R
- bep. e 64 CM4CON = 0x8011; Q
{ mlj interrupt_manager. c _
L 65| [-

Over-voltage

H E] opamp_comparator. ¢

| PIN_Manager, ¢ 66 Under-voltage
@ i 67 Ower-current CVR(CVRCOMN=3:0=)
1] tarl.e e -
B 68 CURCON = 0x008D;

i) 69

(3) 7EL3CM “parameters/atpll_params.h” sl 545 1 L ERERBIAHIA  (Angle Tracking
Phase-Locked Loop, ATPLL) &%,
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i services  Fes. 0[5 spp_compurator.c BT arpll_perensn B
] 8 Mot 1
i Bl Euw BE-B-AtFEG PeT AU 0B LB olor parameters B
52
2 — NORM_RS 4093
NORM_LODTBASE 105208
15
b NORM_L1DTBASE -24857
it NORM LSDTBASE 105209
1554 * NORM_INVKFIBAS 17836
11 E
NORM_DELTAT 14317
(ATPLL_NORM_LODTBASE + ATP
WBASE_DT_LSGA
(ATPLL_NORM_LODTBASE - AT IN - 477
LD  (0.25)
(int16_t) (0-ATPLL_NOR
& s swes h o
B ol tereet_tomen. Il &7 14
NRay “ ” =R I\ hr SNEVES T
(4) 7E3L3C “parameters/fault_detect params.h” F& 15 B kG 00 B4 S04 7 PR AE
1] services [Files | 2| [ cpamp_comparator-c 8 (] atpll_parama.k 8|3 fuult_detect paransh |
a%mmy ) sty  BB-B-QRBFRE|PLY (AU 0 E & IE Fault detection parameters
70 #define INACTIVE_TIMER_TH _SPEED_DETECT € a
— motor_comtrol_neinline. h Tl
W ntpa | 72 Over-voltage 15
D parameters 73 e e
B sde_yurms.h | Undervoltage 15
) atpll_parems. b =l 74 [
| 7% - — Over-current CVR(CVRCON<3:0>)|
hal_parans. b I 6 Stall over-current 15
! % i “h 77 I:deflnr THRESHOLD_OVERCURRENT_STALL_DETECT 24933 |/
notor_params.
+ ) aipa params b 7R [
3. “« ” 3
(5) 7E3LCfF “parameters/motor_params.h” FE LS %,
| services | Files @] B cpmmp_comparator. ¢ 8T arpll parans b 8| ] fuds_derectparans b 8] T noror yuran LMDm, parameters
Ehhny "nm«yl@ia B-ARFfELGIfeRiazuenw, b Pole pairs
® o hh 51 [lj r p Stator resistance (Rs)
& :::::::'; 52 | |Stator inductance (Ld)
- 5!
g n:lar;:onl::l_nnmllnz B | o Stator inductancs (Lq)
mip L
[ parameters - 3
B ik 54 b |Stator inductance (Ls)
@ atpll_parass. b <l| 55 .85 Voltage constant (Kfi) Vpll/KRPIM
] conmutation_parans b B | Nominal speed
;j j-‘-l'-m";-v-r-‘ % 56 0. 0895 B (NOMINAL_SPEED_RPM)
L] foc_params = = Maximum speed
2] hal_params. b o7 0.1125 b |(MAXIMUM_SPEED_RPM)
58 75. 6892 b J (rotor + load inertia) Nm/(rad/s”
a 59 MOT I 0. 001 | B (rotor viscous damping) Nm(rad/s)
J sperating parsms. b 60 HisEi HOTOR. B 0. 00003 Tir (rotor Coulomb friction
3] recover_params h #define MOTOR_ : torque)
D) st g 61 ||#define » 0. 004
B single_shunt_parsas. h ki i i
é startup_parass h 62 6
tining parans.h
ey 63 3
WL

(6) 72330 “parameters/mtpa_params.h” Hi& o KA/ HLIE (Maximum Torque per
Ampere, MTPA) HiEHISH.

i services | Files 2] opamp_conparator. ¢ %| () atpll parsms.h B (] fault_dstect parsas.h 8@ motor parsns.n 5 @] |Motor parameters
Y a I PR
- E Gree ) sty [B 8- QS FRBH P % au0 | @dlF Prodivision
[ ade_parans. b 58 Hendif NORM_RS 4093
(R “,;’_wm i i NORM_LODTBASE 105209

B conmutation perams. b 54 NORM_L1DTBASE ~ -24857

B fandt_detect parmms 55 #define MTPA_NORM_L1DTBAS ATPLL_NORM_L1DTBASE

@ foc_parans b : : ) NORM_LSDTBASE 105209

hal_parans.h 56 #define MTPA_NORM_LSDTBASE_Q ATPLL_NORM_LSDTBA NORM_INVKFIBAS 17836

init_parans.h E
NORM_DELTAT 14317

WBASE_DT_LSGA
IN

m
o o
@

#define MT
59 #define MTPA_WBASE_L

22488
_LSGAIN Q@ 14

a s Y

] recover_parans.h
T at BT marnme b

(7) 783K “parameters/operating_params.h” H & B LIS E S5k

[semeu | Files | =[P ——— T —— [ T —" :‘MD“,, parameters
alﬂ"P“‘ (e ) sistery | R B-B-QRHFBH|PEB (GO |Pole pairs
pu'l-:lers . 51 et P | Stator resistance (Rs)
L® “:i““"! 2 et Stator inductance (Ld)
atpll params. =+ 3 T
i % ;w“l-':!::on:vuvﬁ I\h 92| | #endif Stator inductance (Lq)
I o _detect_params. [~
% foc_params.h —_ 58 :Stator inductance (Ls)
B hal parens.h 54 for d 1 k ok 4o nt L
8 j = : = .
b 55 | #define MAX_SPEED_RPM 4500 Minimum spesd
3| 56 #idefine NORMAL_SPEED_RPM 3000 Nominal speed
57 H#define MIN_SPEED RPM 1200 WMaximum speed
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(8) TE:LfF “parameters/sat_Pl_params.h” r & B 5 2 i P I A B A

! Sarvices _ Fies 1| T AT [ | eSS Py —— | E——— ., pr— ault dotoction paramoters
& ) ey (BB -8 QB FBOG PSS B[k
@ 2z yarmeh 53 d
q =
=] 54
55 | ndefine CURRENT sA TON THRESHOL 29163 Overoltage 1
56 Under-vohage 15
= e i — 23548 (Over-current CVR{CVRCON<3:0>)|
gy 58
2 Epm— 59 [ tall over-current 19
60 "
P saturation
o current up 18
62
Pl saturation 18]
63 - current down
64 | #define VOLTAGE SATURATIO u \[5(0.91 ¥ 0.51) Max CMID current 14
65
66 F THRF
67
68
69!
70 | =define CURRENT MAXIMUM_COMMAND 25773

(9) £33t “parameters/startup_params.h” F&NUE shEERISH.

REFERLGIFETIae & i
Startup algorithm parameters
0 Parancters value |revise| wnit [MOTRALL  revise
s zation |normalization
LTORQUE 6256 drive. Inaz 5. 666667 4
D 16 motor. rated_current 1.6 A
Inax 1. 5 A
STARTUP_FINALTORQUE 1.125 0.7]&
i;ngHF,TURQ“E,KA.FHF,R 4. 376374 6. 15(a/s
STARTUP_ACCELO_VELOCITY
S Anssony 18. 38505 radfs
575 STARTUP_DELTA_T_FACTOR_ R 00
N T iy
s i STARTUP_ACCELERATIONO 20. 97563 213|rad/s’
L1 STARTUP_ACCELI_VELOCTTY | radfs
3281 THRESHOLD - ron
STARTUP_ACCELERATTONL | 4588456 400|rad/s’
STARTUP DAXPING TERESHO 5 55,5 ai/s
26214 STARTUFP_DANFING_GAIN 0. 073381 A7 (rad/s)
r ELER 100 STARTUP_DANPING_IQNAX 0.15 A
STARTUP_RANPDOYN_DECAY_
bt 1. 477231 1/s
STARTUP_RANPDOYN_ERD_CU
1573 RRENT 0. 05625 0.7]4
i STARTUP_DELTA_T_FACTOR | 2621%. &
8
5365
) 0
9914
ARINY_DANPIIG SXIFT B5 el 24

(10) JREIS3E “WEMIZIT” , FiFIHEIFI0E.
4.2 HRSH

4.2.1 FREHSH

RCDRDH (W JE sh 5k & FH T IRAHLN o« EAMUE BT 8 shnl 520, BRIl R) .

Fi A B sh S B 6 T3k 0 “ parameters/startup_params.h” 1. T JEAENLN, 7
BRI A — LS4

W2 W3 4-2 “tuning_params.xlsx” W] “ AN EIESH” o, A7 Fl2Ew A,

“H—” FIRF—E. “ABE” FEEERE, “BIER—L” FE I RE

#4-2 “tuning_params.xlsx” If] “BaEESH” By
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A HERRVIEN IH— L EIS{E 5 — AL R E
\ Startup orithm parameters
- - normali revise
Parameters value |revise unit - - -
zation [normalization

drive. Imax 3. BAEEAT 4
motoer. rated _current 1.5 4
Imax 1.5 4
STARTUP_FINALTORQUE 1.125 0. 7|d
STARTUP_TORQUE_RANFUFP_R 4 3TERT4 6. 154/
ATE
STARTUP_ACCELO_WELOCITY
" THRESHOLD 18. 38505 rad/s
STARTUP_DELTA_T_FACTOR_ 1 100
ACCELERATION
STARTUP_ACCELERATIONO 20, 97563 213|rad/s’
STARTUP_ACCEL1_WELOCITY rad/s

THRESHOLD 125. g3t rpm
STARTUP_ACCELERATION1 45, BB456 400|rad/s”
E;BRTUP_D&IPIHG_THRE SHO 50, ZEE4R rad/s
STARTUP_DANPING_GAIN 0. 073581 &/ (rad/s)
STARTUP_DANPING_IOQNAX 0.15 &
STARTUP_RANPDOWH_DECAY_
RATE 1.477231 1/s
STARTUP_RANPDOWH_END_CU
RRENT 0. 05625 0. 7|d
STARTUP_DELTA_T_FACTOR 26214, 4

AL, ER R ISR 2R, BARBIaT .

#4-3 HHNXREH
¥ L P
STARTUP_FINALTOR | jisgusin IR ) SRR, WK I B
T T ACCRLER ks ik IR EE R, RS
T ~PCCELER st s ks e e IR E ARSI, WA S
jVT,f_FELUDP_—CRL?FQ"RPEDN‘i ITFER Y5 B A SR 1 b R BB A TR AU o O FF 3R P

4.2.2 HRAPISE
BRI, T RS 7 TR R B R IR IR PSS S . T PIS RO AL T Sk S E

“parameters/for_params.h” i,
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[services  [Files | =) [#] foc_parans.n |
* [Somree ] tistery [[@ [0 -0 -|Q SR F e
53
54 — / kkkkkkkkkkkkk PT Coefficiento sksksksiosksioksiokokiokk
55
56
57 deg
s 58 H CT frequen 1 Tkr S 46. 2 H
59 #define KIP 7000
~ll 60 #define KIP_Q 12
61 #define KII 200
62 #define KII_Q 15
63| [} v
-l 64
- |_s_R_ui_T |XaCScope - [X2csco— = | E| g5 deg.
E 66| H crossover frequen 0. 725 rad/s (14.439 Hz
67 #define KWP 30000
ble Value
3_t motor. faultDetect. faultDetectFl. . 32 68 :define KI"‘P—O 13
& test2 so00l| 9 #define KWI 2000
- 70 #define KWI_Q 15

Kxx_Q (KIP_Q. KII_Q. KWP_QMMKWI_Q) Z#eH At . #KpMKiZ L2 Kxx_QF L1135
AR rhfs A B AP R 2 s o B S TAE R B B, o et e BB A 2 Kp (KD
VA Bh T4k R (], AR EIREIKp (KD fH.
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5 B4 A /%

(1) HHENLTIEEITX2C Scopei%FIRCDB. A J L5 K 7] -5 i ffr ] 4
« BB EEAWIX2C Scope L MGG T, EMPLAB XHH4TH—AMHiHiH .

EI @

Connected mBvl.15_H[... J1st_Nidec

f ; |
Connection Setup l Project Setup Data Views

Open Data Views

‘ EOpen Scope View ‘

oscilloscope equivalent. Please
“Project

Opens a digital

set up the sample time under Setup

irst
\ Open Watch View |
finane the wateh wicw

Thic allascs cimnla

MCAF_Diagnos-- | _S_R_ui_TH_1st-- | X2CScope C-~ % | [l

FRVTTR: BEHEZIMPLAB X, SRJE KA 8T T EEITF At .

< 1B®2: ARERTRESHEANE TN RYORE . XA

pay
e A&

FEAE ARSI i 5

Fhe RS . KALED (LD200) RS I LUKEGE: B g TR .
BRI R: [FRCDBH#H . HHZERUART 15 H I A FF A EHL.
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BRA. FrE U6
PLF & &4% Ui B T RCDRDI T A IR AR

KA1 RGRES

A motor.state

P& e
MCSM_RESTART

1 MCSM_STOPPED
MCSM_STARTING
MCSM_RUNNING
MCSM_STOPPING
MCSM_FAULT
MCSM_TEST_DISABLE
MCSM_TEST_ENABLE

N[~ |DN

RA-2 HRAEE

R

A motor.faultDetect.faultDetectFlagBackup
+

P& Mz

1 OVERVOLTAGE

2 UNDERVOLTAGE

4 OVERCURRENT

8 DIRECTREVERSE

16 SPEEDERROR

32 STALL
RA-3 FERRTY
R AR

AR motor.stallDetect.stallDetectFlagBackup
P& M

1 OVERCURRENT

2 LOSS_OF_LOCK

4 LOW_SPEED

8 TORQUE_ANGLE
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