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R32 1K
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{IHDFB
R24 J£;23
DNP 330pF

GND_LV

R50 1K
Rhy v D FILT

Bl 4-2. W8 BRI FiL
1. FBERE 4-2 P HEFHLES R50. XM CT A E R g SR Hui 1 2y e AR gz il o X - Ui L g%
i, 72— ML IR A AR IR 4 . RE0 IUFEAE & S BRI K H .
T B TR B SR T DA AT I AR S R, Ak 4-2 P
& 4-2. JEIAR SR

1] B
A 5 MPS P6524_A VITEC AF5551R
YR Fi e 5 VITEC 6193R VITEC AF5666BR
5135 RS VITEC 6194R VITEC AF5667BR

IR FIRE

i B0 e R AT LR, DU JTAG #EAT A5 JHE FH RR B 20 UART g . ik s 2R fit IR i) ADC
SEHEHLE . TMS320F280049C il RIIBITIRA A HE LU N iKE (HS AT
\c2000ware\boards\control CARDs\TMDSCNCD280049C {5 8% ) «

1. KfEh R R STA MW EEIFTIF (M) A28, PUS R TEERH JTAG £k L& SFRA GUI
UART #23k. WSRZIF AT (AR ) A&, WA EEERER R SN ERER JTAG , SFRA GUI
Wk ST IEAE .

2. K USB HZEIEE] J1:A |, LASZILE4T CCS HIFENL PC S8 4F 2 0] HiE S

XTI AR | 1544 TMS320F28004x ) A B HEE H-K5 S8 xR 72l ( BP48171 VREFHI ) .

4, NTAEZS IS Sl bERe | SRR H - R R e 2 (AE R R 8% C26:A.

w
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4.1.2 W
4.1.2.1 ZHB IR

i|:~_

N
3T

powerSUITE (solution-settings.h)

V4

COMPENSATION
DESIGNER

SOLUTION
) ADAPTER

main.c / clatasks.cla

v

A

system solution (solution.c/.h)

C2000 Library Modules

System Solution

[2]
hul
e
>

Board Drivers - Tald ‘ —\—jfj-- \:P*
(solution_hal.c/h) ’
¢ DCL Power Meas Power Meas
Driverlib V%%
EMAVG

C28x MCU

& 4-3. TR MR

e 5E TR TT 235 H 5 8 TC R S 2 <solution>.c/h. 5 T HLER B 3T B4 & T 2o o =
<solution>_hal.c/h. % TFE1 main.c XAFEE C TREME R K ISR HELE
<solution>_settings.h #ll <solution>_user_settings.h L& i 7 £ T KT G X E .

X% i S , <solution>_user_settings.h H1 <solution> v psfb
<solution>_clatask.cl X437 CLA /1555 o

AJ DL I S TR N 2% R 7 41 ) main.syscfg Uk 4T T powerSUITE T .

pcmc.

, U Al SO R R R

powerSUITE T [HI 4= B <solution>_settings.h 3. %302 i powerSUITE U I A= s T T A2 4 36 1) fE— 3
fEo FAPAREFIBEZCAE , O RE R TN powerSUITE #i & Fik. RAEEREEN TG4 2K
AT Kit.json Fil solution.js SCFHH powerSUITE N , H A AHEBOX L0 o XX B8R T B4R

] B8 OO S B LA TR IE #3847 .
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B BT TR Y2 R

| System Level Management | |

Control ISR |

( Initialization )

28x Device level
Peripheral level
System level
ISR, ADC

ISR (100kHz)

SFRA_INJECT()

A
ADC_VBUS() )

-

A

( SFRA_COLLECT() )

Background
Loop

{

Timer 0 Tasks
®  SFRA_Backgrou

nd (Timer1 Tasks
®  Serial comms ‘o ° OvP

. Ramp update

L] Fault

management
°

Start up control

E| 4-4. PCMC #% - 7%

A

SR control

Y
( EXIT )

fEE 4-4 1 ZTREAE - MERED PWM IS Wik 5500k | ZBIREEFR N ISR1() , R AHAT
TR, BRI BHE S, R LT BT RN |, X EAT 55 T H T Is AT AN EORZE XS T A

HIZE AT 55 -

RGN RG] - — AN RIS (A AR AT ) AN PRI H R A B (R A AR
UL 2. DAC Al PWM TEAE IR SEEL ) « MRS ZS AT IE RN 100kHz (5 PWM SR A ) .
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4.1.2.2 B1EH e
IXANTHH W 7 B AN I AR . X 85 2 ) RN AR F R RN AR A AR AR S I 5 o %7 VA A TR
K A-3 IR TR, A B BREE (M LT |, WEFTIF main.syscfg 34 INCR_BUILD 540 N 1) #4 ik
T, R Fis. 75 powerSUITE LTI HIE B A BRI s T R 1Ll 2 J5 | BRLIESE “rebuild-all” 425 iE Tk
PIREA TR, 2R R ALS T A BRI 2 VR B .
R 4-3. BRI RIETR
TG E IR TR
JEAE R | Ay A R IR AT I R A IR A (A A PWM IRZH
PRFIAS I FEL B )
INCR_BUILD =2 PE R A L R PR (395 PSFB )

INCR_BUILD =1

4.1.2.3 BT E T FE - PCMC

CAUTION
FERLER b m s B, E M A S IR A T E IR N RACH . A sty
PR, A FH 3 =24 A0 e 125 X e R TR LR PR o A OB BN ELIE PR 2 T, A ZIUHE P IR SR 2 )
PHER L S B B . IERES | D)0 Al AR A

4.1.2.3.1 HE 1 1 SH0FFER R A IS FE IR IR B A 2
4.1.2.3.1.1 G

AR B R RS B A RIZ4T . I0IF DAC Fil ADC IRZN 24 . I60F B B8 H ) MOSFET IR %)
2% HEL S RS M) FL i 5 4 2% Code Composer Studio (CCS) HI#efE. HTXANRGUHHTTiz1T , ADC M EH R
FF XA N AR & . WFR T @ ig iy — D LR H b .

4.1.2.3.1.2 L

WA PR E AT E |, I AT DS AR s AR 5 MR I U G2 8 FRLIR 25 i & A2 At a1 PR
JEsm (e CCS A AN Z AT S ) |, RPLEVEAY DAC Jahaetbib. toh , AT U 78 AL
T &EH ADC KA R Pl ADC BXZh 25 .

Db A BRSO, LU 250K A8 T B3 4] 2 FRLIE 5 R R A M WA PR S VAR LU o L i tian HE e 32 31 PWM RS ) 86 1) [X 32
., ePWM1 B HE RGN ER 3. 2 DL B8y m R b =i 17. ePWM1A F1 ePWM1B 22 Q1 i
Q4 &MIF% |, 1 ePWM2A F1 ePWM2B Xz Q2 F1 Q3 44T 5. ePWM4A F1 ePWM4B Xz Q5 F1 Q6 [F)25
B AT . HE AR AR — A PWM 2P RAN AR s P, BRI s P 1) ePWM2 Bt (ePWM2A
ok ePWM2B ) 7 BB HIAIG , 10 55— PWM2 R H 7R IE M IMAEIX & 1 (dbAtoP) JE#idim . ePWM4A Fl
ePWM4B %t AR 77 S IR 3

TR R IR, ZALRAMERIE R U R E R PWM SR AR B R BEAEA  , WRAER2 S |, i
4-5 iR, SR M—LEaFfras AL B AL ISR A ES5E M.
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CMPSS + Slope Comp
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RAMPMAXREF

:| Set_CmpssMaxRamp - [(Bianking ] ePWM2A

DACVAL \fv —>
A M ePWM2B

COMP_OUT  Trip H
Ihv_fo . w

CMPSS_H ePWM4A

—>
dbAtoP  — ePWM4B

—»

doPtoA —
100 Khz
ADC Reading

vLVBus_sensed |<—[::|AD07PU73CALING | ﬁ?vf,: — VIv_fb

100 Khz
| ADC Reading

iHV_sensed |<—|:::| ADC_PU_SCALING | ﬁ% 4— lhv_fb

100 Khz
| ADC Reading

| vHVBus_sensed |<—|:::| ADC_PU_SCALING | ﬁ?v% 4— Vhv_fb
&l 4-5. M2 1 Xk
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4.1.2.31.3 oA #&
4.1.2.3.1.3.1 /55 CCS FHHTHF—1 T

A EPEPATIZIE | HHATLAU T PR

1.

BORAZIR “REAF 7 — 551 05 s 22 23 BR% Bl b A T Bk 2k
EfF B E © K F28004x Ffil R 4EA 100 5 DIMM 3&E4:4% . AR IEE TP10 Al TP Z[RES: 12V B
MILAEG Y. KR 400V AT gafe B FEYRERH] 400V M NERS | K 12V LT REERS] 12V
& (HPRAZ AN AREUEE ) o 75 PC MHEH| R 2 [A&EH—2% USB HiZi. Ihi A ZEEAR (T FL YA .
77T Code Composer Studio. ¥ Code Composer Studio ¥ J& FI4# i A Ff %% . WURVGHREE I |, 5%
HE.
BT AT REIFE CCS A LR
FEAMB TR D, Sl TRAMBI SRS (+). SR TR 5N B
[ Project Explorer i BE T =0
v Tg PCMC_PSFB_F28004x
> @‘Generated Source
b #,?Binaries
> [a Includes
[=device
= libraries
> [=~RELEASE
> [=targetConfigs
> | g7 28004x_flash_Ink.cmd
> || psfbpemc_clatask.cla
> || psfbpemc_hal.c
> bl psfbpemc_hal.h
> L psfbpeme_main.c
> bl psfbpcmc_user_settings.h
> Ll psfbpeme.c
> bl psfbpeme.h
> [ sfra_gui_scicomms_driverlib.c
J—ﬂ sfra_gui_scicomms_driverlib.h
] Kitjson
g main.syscfg
E] setupdebugenv_allbuilds.js
E solution.js

K 4-6. TREEN
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4.1.2.3.1.3.2 HBZAEH T

1.
2.

F17F main.syscfg J£7£ INCR_BUILD #1i&+% Open Loop. riifi “Save” ( f&RfF) »
i fih TR PR PCMC_PSFB_F28004x , %45 riiti rebuild project ( B T#E ) . 17T
psfbpcmc_settings.h , W11 4-7 . VRN iZAER 1% E v #define INCR_BUILD 1. iX:¥ /5 A& 1 itk Ty

e

3. IAME psfbpemc_user_settings.h 1% & #define PSFB_PCMC 1. X THJE 1, X W28 #7E2 if it #d 2

&
FHELEME 1 N, R E #define PSFB_PCMC 0. A7# il AL 2w A il
R, e 1 Z AT R IR 5 IR TAE . X DUE I RIA A E P
PSFB_PhaseShift FL.# 1 & EPWM1 Il EPWM2 2 [a][{]4%% . PSFB_enable B{EJy 1 H LfIE1T
J& , P ATEARE 2 PSFB_PhaseShift UL EAN R AR (Bl : 100 ) o ZHH B A N ]
400V, QIR PWM. A5 a5 P ) HL A g PR AT A T, URoR Dh 3R

4. I 12V H TAEGHRIE. s “Debug” (IR ) $41. BRE N gn et skt 1 4R,
5. iHH A LA CCS Debug ( CCS i ) Bltx , i ElIinK I WR 12 Debug Perspective ( iiiHi

K)o R RAZAE main() FIFFIRE IR

L Project Explorer
+ = PCMC_PSFB_F28004x [Active - RELEASE]
v ¢l Generated Source
v ‘\;'SysCornls<; f
Lt psfbpeme_settings.h - RELEASE/syscfg

t;" Binaries

nil Includes
= device
> libraries
(= RELEASE
&= targetConfigs

g £28004x_flash_Ink.cmd

€ pstbpeme_clatask.cla

1€l pstbpemc_halc

th pstbpemc_halh

L€l pstbpemc_main.c

b psfbpemc_user_settingsh

| pstbpcme.c

th| pstbpemc.h

L] sfra_gui_scicomms_driverlib.c
th| sfra_gui_scicomms_driverlib.h
& Kitjson

& main syscfg

__'E] setupdebugenv_allbuilds.js
;] solution js

K 4-7. TRED

4.1.2.3.1.3.3 FEHIFEE O

i SR A scripting console |, SR JE % AN & Open File 4 M A2 TAEIX H 3%
(PCMC_PSFB_F28004x\setupdebugenv_allbuilds.js) 4T setupdebugenv_allbuilds.js LA RIATEFRIE A H O
%H. BER, BRI PRRELA B IR ARG, A T REEL A b IR

4.1.2.3.1.3.4 fE/HSERITE

SEITT LI AE S — MR R A4 BRI AT Lk Code Composer Studio 1) & I1#E MCU iz 4715 BL 10HzZ f 358 % kil
Bro  IXAMERT LI AN W R B SE T, i LS P R 8 S DO SR o T VR AR, IR R SRR ) AR A
MCU 1Jigq7 770 filan , HifsEsldi S8 |, X—ee+2HH.
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Enable Silicon Real-time Mode {service critical interrupts when halted, allow

1. B BRPR BT AT TR R4 o s a3 debugger accesses while running) 4L, PR
F s A

2. WRESHIIL—MNHEME, FEWt , & YES (42 ) DU HRREF. XSRRREZ A4 1 (ST1) 671

(DGBM {1 ) BEE N “0” . DGBM 2 1AR{ERE Sl . 24 DGBM AL BN “07 B, N 7 HBriiikas &

FI, A7l A3 A7 2 B v AL 0 2 A LAR RS

WAE S [E— K T B A ¥ Enable Polite Real-time Mode 4.

4. NMFFREE AR, BT FER: BT RA BRE , DARFSE AR 26 55K 2 R AR 22 3 BUR B i 245
Wi, 7ML A s T B IR SR “Customize Continuous Refresh Interval..” (&2 il HE4L R 1]
B ) o f&mr DUIE IS B SO AR (A1 R (220 ) (B R IE I MR AR B REr 26 . adE 4000ms (14 il 8 6 v i
JEIX L R .

5. MU MLE Y “Continuous Refresh” ( #il ) Hiel 0,

w

4.1.2.3.1.3.5 B3

(%)= Variables % Expressions 44 Registers 0|4 X Rl Ci e -

Expression Type Value Address
()= PSFB_gui_icommand_Set_Amps float 0.5 0x0000801E@Data
(9= PSFB_icommand_Set_pu float 0.0737463087 0x0000801C@Data
(9=Cmpss1Regs.RAMPMAXREFS.RAD < 16-bit unsigned > 0x0970 bit 0-15
(9= PSFB_gui_ocpThreshold_Amps  float 4.0 0x00008034@Data
09=PSFB_gui_ovpThreshald_Volts  float 14.0 0x00008036@Data
()= PSFB_closeGiloop int o 0x00008004@Data
(9= PSFB_closeGvlLoop int 0 Ox00008005 @ Data
0= PSFB_guilHV_Amps float 0.230083019 0x0000802A@Data
(9= PSFB_guil Vbus_Volts float 0.559641123 0x00008026@Data
(9= PSFB_ovp_Fault nt 0 0x0000800C@Data
()= PSFB_ocp_Fault int 0 0x0000800D@Data
69= Cmpss1Regs. COMPDACCTLRAM <16-bit unsigned> : 4 Ox2 bit 1-4
(= PSFB_slope unsigned int 30 0x00008066@Data
(9= PSFB_guivlVBus_Set Volts float 2.0 0x0000802E@Data
(9= PSFB_guivlVBus_SlewedSet_Volt: float 0.0 0x00008030@Data
(9= PSFB_start_flag int 0 0x0000800A@Data
09= PSFB_enable int 1 0x00008008@Data
(= EPwm 1Regs.DBRED.DBRED <16-bit unsigneds : 14 0x028 bit 0-13
(9= EPwm 1Regs. DBFED.DBFED <16-bit unsigned> : 14 0x02C bit 0-13
09= EPwm2Regs.DBRED.DBRED <16-bit unsigned> : 14 0x028 bit 0-13
()= EPwm2Regs.DBFED.DBFED < 16-bit unsigned> : 14 0x02C bit 0-12
9= EPwm4Reqgs. DERED.DBRED <16-bit unsigned= : 14 0x01C bit 0-13
(9= EPwm4Regs.DBFED.DBFED <16-hit unsigned> : 14 0x01C bit 0-13
()= PSFB_cntiMax float 0.300000012 0x00008010@Data
09= PSFB_cntiMin float -0.0500000007 0x00008012@Data

& 4-8. R 1 RIERNEF D
1. EEH <F8> #Efdi ] T HFA PR “Run” %41 kiz4T/CHS

2. 1E PFC RGME i FRthn—NE i e 3. 12V fre , DLKEC T K2 3A-6A HLIL I 51 84 NI i6
& R 2 i .

3. ¥ PSFB_gui_icommand_Set_ Amps % &4 0.5,

4. ¥4 PSFB_enable X E N 1. X#EH PWM fiith . ik L2 EIT A 4-8.

5. TEJ1,J2 B AIRAE 390 V DC M. HithZh 1.6V ( 5A fH7EK ) -

6. L1 0.05 [ EEEH PSFB_gui_icommand_Set Amps #IN% 2.35. 4000 &% H ik

(PSFB_guiLVbus_Volts) , 1% H SIZHHEINE] 12V, X ARG . #a0 PWM RIKENE S A
L A P 9 A i 4 Pl 80 ) AN ) T th ) s — AN gl AT R o AEPRIIIZ L8 ] TP 5 50 DC-DC #e el
{1 et AR iy P IS N TZR BG4 1) 22 A Dl 47 1 i O 25 18 53 [ B 25K

7. %5 PSFB_slope B{E N 30, M/ AT LZHIE K s/ NZAE PAEAT I

8. TESEMRAT |, FE4fF Ik MCU REHATPN D IR, SCH] 400V BEGIA | S50 Lbeh. B2, @i TR
LR “Halt” ({15 ) FAHsfE A “Target” ( Hix ) > “Halt” (fF1k) SRizIEABERS. A5, B

T i MCU B SEI RSt | 45 5 K1 MCU.
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B BT TR Y2 R

4.1.2.3.2 W& 2 : A& RRAMBEERE (3% PSFB)
4.1.2.3.21 G#7

ZR I H 2 AR T PCMC 1) HVPSFB Li27E CCS M 5i T Iz T 154,

4.1.2.3.2.2 R

K 4-9 JEIR T IX AR R BT AR X B o SR UM A X3S s 5 ) 28 R S F R 3R S . W 4-9 P, HUR PR %
WP ATHIZE Ay 100KHZ. DCL_runClamp_C1 &% H T8 Azl 23 A il. DCL_runDF22_C2 ([ H A5

) DF22 f2 il 48 B B 73
PR
4R, 495 DCL BB TAFREZE R, %

IARAZAE R T e KR BN T8/ NBIE , KA DCL_runClamp_C1 s #isc E — 4
K FHLIE A2 22— 2B IA BN, iZArES5HE , DCL_runDF22_C3 Wit S Fil s it 55 1) DF22 il 3% 0
2% C2000ware 1) DCL FH /48 -

S ePWMIA
100Khz
100Khz CMPSS + Slope Comp
CNTL_2P2Z:1: ePWM1B
VibSetSlewed
] [icommand_Set |#{ ] Set CmpssMaxRamp ePWM2A
B P
M ePWM2B
COMP_OUT Trip| H
CNTL_2P2Z_CoefStruct w
g? CMPSS_H ePWM4A
B2 e
o doAtoP  — ePWM4B
Dmin
Drmax dbPtoA —W
100 Khz
[ ADC Reading
ADC
vLVBus_sensed ADC_PU_SCALING HW |— Viv_fb
100 Khz
[ ADC Reading
- AD
100 Khz
[ ADC Reading
ADC
&l 4-9. HEE 2 TR
4.1.2.3.2.3 IFE
4.1.2.3.2.3.1 HZRIINELE

A B TG B ) AR P B AT e, TEPAT LR AP R
1. #7JF main.syscfg J+7F INCR_BUILD #i%## Closed Voltage Loop ( & HERHE ) . i “Save” (&

).

2. s TREAFR PCMC_PSFB_F28004x , R )5 i rebuild project ( i T.#2 ) . 1
psfbpcmc_settings.h. RN i%ZAEHR X B A #define INCR_BUILD 2. XK I EE 2 iRk 5 %

3. TP 12V Hin LEGHIE. & “Debug” ( AR ) #2441, BEES N4 i I mEg g 2 A5,

4. EEEA LA CCS Debug ( CCS IR ) Fbr , iZ Kb WP BRI Debug Perspective ( A1

H ) . BFERAZAE main() Wi E L.
4.1.2.3.2.3.2 (i HEE

1. B SRR “View - Scripting console”
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