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v & Generated Source
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Generated once the project is built 3
% Kitjson
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v & device

4 device.c

% device.h
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3

bt2ph_settings.h
bt2ph_user_settings.h

d bt2ph.c
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powerSUITE page (Do not Modify) \ 3 Kitjson
powerSUITE GUI Page ————» I

3
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w |8

setupdebugenv_lab_alljs
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(Do not Modify)

3-4. BT2PH 7B x40 [Project Explorer] Ea1—

BT2PH 712’ =213 3 5® ISR (ISR3. ISR4, L1 ISR7) THEs SN T £, ISR1. ISR2, ISR5. 511X ISR6
1. B OHEHOT-DIC RSN TWET,

oL R—ZDASEELa T oV EEABRE T HI21%, ISR3 25 AL F£4, ISR3 I%, ADCC ZH#5e TIZL->Th
VHZ3FET, ADCC 2L Car N—2D A N)EEREEHT)EEEHRHL, DC/IDC OV 7k AZ—h 2L E7,

ISR4 (X, ADS131M08 ® DRDY (7 —4 LT 1) 1§ 52X > ChI A& FE T, #M45 ADC 1% 15.625kHZz D71 -
L—MMI7 s 758, ZIUZE- T ISR BEENRESNET, ISR 1T, ERBLIOELEHIEN — T HEEL FEITLE
hg‘o

ISR7 IZ. SPI 512 FIFO EI0IAZMZL->ThRIHENE T, ISR 2 HL T, FIFO L 2Z 05448 ADC 5 —Z &t 7
HUET,

3-5 BL N[ 3-6 (2. ISR3. ISR4., 3LV ISR7 DT ER A RLET, 3 D ISR ICE+ AR 8us &
T3, ISR 1E. 15.625kHz @ ISR &k HDH4A . CPU VY —AD 12.5% #HEL £ 1,

8 100A. 2 7Bl N T« FREDY 7 7L 2R e T Yo 2 JAJUB99 — JUNE 2023
Submit Document Feedback

English Document: TIDUF33
Copyright © 2023 Texas Instruments Incorporated


https://www.ti.com/ja-jp
https://www.ti.com/ja-jp/lit/pdf/JAJU899
https://www.ti.com/feedbackform/techdocfeedback?litnum=JAJU899&partnum=TIDA-010087
https://www.ti.com/lit/pdf/TIDUF33

13 TEXAS

INSTRUMENTS
www.ti.com/ja-jp

N—RD2 T TR T, TR TR PR

y | ==
L
Meas 1 |
Frequency
1562 khz
) [Meas 2 |
3 W] vl | swidth
6507
k8 i
+Width
. m8i7es
2 aplsR W\_ﬂ Y - ™ 3 A ., e o
4
(€1 = " + rerererie v e e
[chz ] ‘Horizontal | Trigger [T] Acquisition | Ready
2.00 Vidiv 2.00 Vidiv 2,00 Vidiv 10,0 psidiv # 840mV | Sample [
1M 1M M0 SR:100 MS/s 0 Acgs 36 Jun 2023
500 MHz 250 MHz &% || 500 MHz | | RL:10 kpts T |

W anors s

(Meas 1
Frequency
15.63 kiz
Meas 2 @
+Width |

m

6509 ps

+Width

ol . 10000
<A VE e Low resolution

£3 MR AL B ALtk i
[ sz
2.00 V/idiv 2.00 V/idiv 2.00 V/idiv
1MQ 1TMQ 1M
500 MHz 250 MHz & 500 MHz

JAJU8B99 — JUNE 2023

—) [Horizontal | [Trigger Acquisition | 3 -|
- 0.0 ps/div |~ B40mV || Sample |
i SR:100 MS/s 68.28 kAcqs 26 Jun 2023 |

s || | RL10 kpts ) 336 |

& 3-6. ISR4 & U ISR3 D17 EFR5:HIE

Submit Document Feedback

100A, 2 7L/l N> T « FREDY 7 7 L2 R e T 9

English Document: TIDUF33
Copyright © 2023 Texas Instruments Incorporated


https://www.ti.com/ja-jp
https://www.ti.com/ja-jp/lit/pdf/JAJU899
https://www.ti.com/feedbackform/techdocfeedback?litnum=JAJU899&partnum=TIDA-010087
https://www.ti.com/lit/pdf/TIDUF33

NN T TR T RN TR A

13 TEXAS
INSTRUMENTS
www.ti.com/ja-jp

3.23 Y2k 7-70—H

bt2ph-main.c

bt2ph.h

/IPsuedo code

//Setup device, init interrupt, cputimer

/[Setup analogpinmux

/I Setup internal ADC

/[Setup clock for external ADC

//Setup HRPWM for the power stage

/[Enable phase shift

/IConfigure comparators for overcurrent protection
/ISetup SFRA

//Setup SPI for external ADC

/IConfigure external ADC

/Initial variables used in the program

/[Enable interrupts

/IConfigure output relay

/ISend the first tranmit bytes for the external ADC

Declaration of all global variables for the
solution module

BT2PH_dcmStartup();
BT2PH_controlCC();
BT2PH_controlCV();

BT2PH_storedataExtAdc();
BT2PH_updateHrpwmMepScaleFactor();

BT2PH_runPwmisr()

!

Background Loop
A1-> BT2PH_SFRA_GUI_RUN_COMMS

B1->BT2PH_monitorloutVout();

K B3-> BT2PH_HAL_enableRelay

A3->BT2PH_updateHrpwmMepScaleFactor();

B2->BT2PH_SFRA_RUN_BACKGROUND();

A1-> BT2PH_updateEnable(..),BT2PH_updateReference()

BT2PH_storedataExtAdc();
BT2PH_controlCC();

BT2PH_controlCV();

)

| ISR3 |

Y

| BT2PH_HAL _storedata_VSENSE() |

Restore Context
Return

| ISR4 |
y

BT2PH_HAL_ExtAdcSendTxFrame();
BT2PH_runPwmisr();

Restore Context
Return

[ ISR7 |

Y
| BT2PH_HAL_ExtAdcRead(); |

Restore Context
Return

bt2ph.c

Definition of all global variables for the
solution module

BT2PH_initUserVariables();
BT2PH_setCor;t'r.oICoeffcients();
BT2PH_se.tl'J.pSfraGui();
BT2PH_up(.i'éteEnabIe();

BT2PH_updateEnable();
BT2PH_updateReference();

bt2ph_hal.c/h, ads131mOx.h, and bt2ph_cal.h files are necessary to run the bt2ph_main.c and bt2ph.h/c

3-7.YIkz7-70—F
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3.3 TAMEE
331 BRBLUVEREIL—TE2Fa1—=05FTB=HDN—FH17EE

V_HV Battery Port

10 mQ
(Shorted to GND)

DC Source

(12V- V) TIDA-010087

v -

B 3-8. BRBLUVEEN—TE#F1—=5FB3=DDN—FHTT7HE
332 MARDEHTIO—ETANT B=DN—FIT7EE

12-V Bus

Battery Port

©

©

DC Source DC Source
12Vto 15V 0OVto5V
TIDA-010087
E-load E-load
CC Mode CC Mode

K 3-9. NAMDEBHI7O0—%2T AN 2=0D/N\—FIT7RTE
333 ERBIUVEEFYIIL—2a>DN—FITTRE

12-V Bus Battery Port

DC Source - - E-load
CC Mode
12Vio 15V TIDA-BOARD =
6 ' Digit DMM
Current Measurement
6 2 Digit DMM
Voltage Measurement

X 3-10. ERBLVEEXY)ITL—avDN—FITT7HRE
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34 TANEE

3.41 SREHDES

BT2PH_userParam_V_|_chx /X7A—X |3, SEXFRTR CENEEZGHETH7-OEHLET, IR 1 T8 2 T
%, DC/DC 22 /X=X DA 1 AiAR 2 2l 3572912, BT2PH_userParam_V_|_ch1 &
BT2PH_userParam_V_| ch2 ZfEHLE£3, 778 3 £774R 4 Tk, BT2PH_userParam_V_|_chm Z#&#HL £,
INTA=BDFEFRIZHOVTIL, & 3-1 2L TTEENY,

£ 3-1. BT2PH_userParam €%

BT2PH_userParam F— R DR 55
iref_A Tu—F4v s | BEE—REHET— RO OEFAEHRE [0, 100]
vrefCharge_V Ta—F 4 FEEET—R TELEEHE [0, 5]
vrefDischarge_V Ta—r 40 EE—FTEEEZHRE [0, 5]
FEE—ROGE, ZONRTA—FE 1 ICRELET
dir_bool B a5 LikE
BE—ROLGE, ZONFGA—=F% 0 ICRELET
=% 2 — T T A A T DISTA— T
en_bool e sk jﬁ?/ EAFR—T VT DHE . ZORT A= 1 ITRELE
dutyRef_pu TJa—5 40 BN —T B —ROIEHET 2 —T ¢+ AV EFH = 0~1.0
ibatCal_pu Sy FRVT L —ar - TN THERERETDITIE, 2054
- 7 — 5% AL ET, #0H = 0~1.0
vbatCal bu S XXV TV —var =R T NEEEZRTE T DITIE, ZD/3FA
P 7 — 2L ET, i = 0~1.0
| ) N BRI, BT A DXV T L —ar T —Z RS E
outGain_pu Ja—g 40 ¥
) o | ERCE BTEOT T ey DX XV T L —Tal s T RIS
ioutOffset_pu Ja—7 47 nEs
| . _ B BRSAOX )T v ar s T ARSI E
outGain_A Ja—7 47 +
BT F ok T Ly AR
loutOffset_A STy Ziﬁ;li\ FAEDA 7By hDFX T L — gl - F —F HPEEMNE
BRI T ULt g
vbatGain_pu S ;*&ﬂ 1T BESAL DX XV T L —ay T — 2B BES L E
e F v ha VT L —gy 7 — 2 DK
vbatOffset_pu S ;jfu 13, BIEAT B ROF YT L —ar T —H ARSI
iy idie T S0 UL =g e <&
vbatGain_V S ;%(0 1%, BESA DXV T L —ar - F— 2R S U E
e SESEN N T m e S N ;"é
vbatOffset V. Sy ;j?f(( 13, BEA T B DXV T L —al T —H IS

3.4.2 SR 1.BIIN—TEFH HE4E
3.4.21 581 QYIrDI P-4 T3 DERE

1. &7 ar 321 OMEIZNEST CCS Yy =/ e fl&E 7, powerSUITE ZfE L TV 285413, TR 2 (2824
F9, TNLUSNOGEITFIA 3 ITERET,
2. SYSCONFIG ~*— % BiX. [Build Options] 7> a CLL F&2#IRLET,
+  Z7R1Z [Lab 1:0pen Loop CC Single Phase] &R L %9,
» [Phase Enabled] % [Phase 1] £7-1% [Phase 2] IZEE L7,
+ [SFRA Enable/Disable] % [1] IZiXEL E T,
o NR—UERRFELET,

12 100A. 2 7B I N T e FREDY 7 7L 2R e T Yo 2 JAJUB99 — JUNE 2023
Submit Document Feedback

English Document: TIDUF33
Copyright © 2023 Texas Instruments Incorporated


https://www.ti.com/ja-jp
https://www.ti.com/ja-jp/lit/pdf/JAJU899
https://www.ti.com/feedbackform/techdocfeedback?litnum=JAJU899&partnum=TIDA-010087
https://www.ti.com/lit/pdf/TIDUF33

13 TEXAS
INSTRUMENTS

www.ti.com/ja-jp N— LT, TN T, TRPELE, TR N

3. powerSuite D7V N—Tar O Y27 M T 56 ERLORREIT solution_settings.h 7 7 A /L CEHEZE
HENET,

#define LAB_NUMBER (1)

#define PHASE_NUMBER (1)
#define SFRA_ENABLED (true)

8 main.syscfg ®

= X « € - Software » TIDA_010087 (OSIE-IED)

B POWERSUITE (1)
- ﬁ

TIDA_010087 (V]

&

c2000™

Build Options x*
Lab 1: Open Loop CC Single Phase -
Phase Enabled 1: Phase 1 Is Enabled v

Feeback Loop

Comp Style A ——
| sFRa Enable/pisable 1: SFRA is Enabled ~

Calibration Mode Current/Voltage 0: Calibration Disabled b

HW OCP Enable/ Disable 1: HW QOCP is Enabled d

SW OCP Limit (A) 80

PWM Switching Frequency (kHz) 93.75

Contrel Loop ISR Frequency (kHz)

Software Frequency Response Analyzer RUN SFRA

X 3-11. 578 1 OEILR-FTFLa3>

3.4.2.2 7O ORDENRE LS O—RFETINVY T EBEDRE
TV NEEARBIONR—RL, T BREARET DI, ROTFIAZFEITLET,

1. 7uv=/ %4771, [Rebuild Project] #2707 L %9,

2. TV BRIEFICEARSNET,

3. Project Explorer T, targetConfigs T Ciiid )72 H SR 7 7 AV ING T2 o CWAZ L2 MR L £,

4. WIZ, [Run] — [Debug] #27U> 7L CT /w7~y ar i@l £7,

5. 7570V IIRT RARIE—RE L, CCS T\ 7 B a—0NGMI20ET, A2 L —F ORI —
RixfEIELE T,

6. [Watch] 33JL 0 [Expressions] V1o R IZ&8 #4819 521X, [View] — [Scripting Console] #27U> 2L T,
[Scripting Console] # A7 v <Ry A& ET, ZDarY—Lod BT, [Open] Z27Vy 7L T, 7Ry =
k742 NIZdH D setupdebugenv_lab1_chil.js A7V 7 k77 ANV ESRLET, ZiUZLD, [Watch] 7R
2\ VAT LT Ny T T HOIT B @ O BRI S ET, 7= —RX 2 Tld, setupdebugenv_lab2_ch2 js
AGYT R T 7 AN BN ET,

7. [Watch] 7 +> R C [Continuous Refresh] 7R 4> (‘L-.',I&) Z7V LT, arha—InhLOEDEE AT
Lij‘o

3.4.2.3 I—FDEFT

TR OI—REFATTHITIEL, RO FIEIHENET,

1. B7var 331 IR T INCT AR EREHLET,

2. Aza— =0 2oy s cFEY s EETLET,
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3.

AR E = —C, [Expression] 71> K¢ BT2PH_InputVoltageSense_V 7% 12V~15V OFFHAMNICHENEI %
ERLET

4. FiuRa—7%M LT, JE DY 15.625kHz D55 124K ADC @ DRDY 54 F =y /L ET, ~ A2
#EL T D EED ADS131M08 @ DRDY BELW CS B 5%, ¥ 3-12 IZRLET,

5. [Expression] V4> R TIRD/NTA—ZEHELET,
 BT2PH_userParam_V_| _ch1->dutyRef pu =0.03
+ BT2PH_userParam_V_|_ch1->en_bool =1 Z#& &L £J
+ [BT2PH_enableRelay_bool % 1 [Z%EL T, /1L —2 A R—7 /MZLET
+ [Expression] 74 RUDFEEICHOWTIL, K 3-13 ZB B TLZEWN

6. BT2PH_measureMultiphere V_| £%ti%, DC/DC 2> N—# D JEFREELERLET,
BT2PH_userParam_V_| ch1 >dutyRef pu ZFHHE L, BRI 15A THHZEEMER L £,

7. BHA—7EREEH O SFRA BE 12, B/—7EikEE A O Z b7 A ERI T 272900 SFRA R EE R
L%, SYSCONFIG ~X—T Run SFRA TAaLEIV I LFET, SFRA GUI Ry 77 v 7 RRSNET,

8. SFRA GUI TF /A RDAT v ar BRI ET, 722213, F280039 DA TR E/ ML A% 8L £, [Setup
Connection] #7Vv 27L&, Ry 7 77«70 K7 T [Boot on Connect] 47> arOF =74 L, )7
COM AR—FE&IRLF 9, [OK] A& %7Vy 7L ET, SFRA GUI IZEREY, [Connect] RhZ %27V 7 LET,

9. SFRA GUI 37 _ARIZEERILE9, 24T [Start Sweep] =27V 7L T, SFRA 51 2B TEHI0IT72nEL
7oo SFRA FR 5356 T T AFE TITIFE D00 ET, 52 7358, K 3-15 IR T IOICHIEEN R RSN TT7 08
FTRSNET,

10. £72, AW E)SET — 21X SFRA 5 —4 74V H FOT 0Pz h 7 3 )VEIREAES L, SFRA EITHED X A LA
BT INFRERSIVET

: | | =
T ! ey pfeempr bl o eh gy ) [ﬁ‘&}
; ey
}
J
[c osov
3-12. 41&8 ADC O CSn {E5 & DRDY 5
14 100A, 2 HFZHNMYH ATV FREDY T 7L R T JAJUB99 — JUNE 2023
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=Variables “f Expressions ¥ il Registers

Expression Type Value
= BT2PH_labNumber enum <unnamed>  Lab1_OpenlLoopSinglePh...
= BT2PH_SfraStatus enum <unnamed>  SFRA_Enabled
- BT2PH_CalibrationStatus enum <unnamed> Calibration_Disabled
= BT2PH_CalibrationMode enum <unnamed> 0
- BT2PH_InputVoltageSense_V float 12.3468018
®: BT2PH_enableRelay_bool unsigned int 1
v (2 BT2PH_userParam_V_|_ch1 struct <unnamed> {iref A=1.0,vrefCharge_V...
= iref_A float 1.0
- yrefCharge V float 4.19999981
= yrefDischarge_V float 2.79999995
- dir_bool unsigned int 1
- en_bool unsigned int 1
- dutyRef_pu float 0.0299999993
®- ibatCal_pu float 0.0
- vbatCal_pu float 0.0
= joutGain_pu float 0.0185729992
& joutOffset_pu float 0.000677544624
- joutGain_A float 53.8416023
o= joutOffset_A float -0.0364800878
= vbatGain_pu float 0.167084396
- vbatOffset_pu float 0.000334143639
®: vbatGain_V float 5.98499918
= vbatOffset_V float -0.00199984945
v (% BT2PH_measureMultiphase_V _| struct <unnamed>  {lsense1_A=14.8733797 I...
®: |sense1_A float 14.8752794
®- [sense2_A float 0.0186048299
= |batsense_A float 14.8938847
= Voutsense_V float 0.0
: Vbatsense_V float 0.10666696

3-13. 57K 1 [Expression] 74> Ky, BAIL—F

Small Duty
Cycle 2% to 4%
. Synchronous Buck
SFRA Inject —| Duty I Plant
%)
oy
o
a3
SFRA Collect
lout ADC
GND

X 3-14. BIL—TERHEAD SFRA RE

JAJU8B99 — JUNE 2023
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[Wsmacn - x

FRA Settings

Open Loop/Plant Mode Select

== 5

Frequency Vector Length: 100

Start Frequency

50—
| s ’\\\\\
Steps Per Decade 3- \
35 §0—
Maximum Frequency: 13.48 KHz 150
180 1

Injection Ampltude . 1.000 10.000

Frequency: 7962.14 Hz Magnitude: -22.93dB Phase: -5.20 Deg

Save SFRA Data as CSV* |
* ¥ Unchecked Data Exported to Excel Folg_cf: 356.63 Hz Gain Margin: 241 dB Phase Margin: 6.66 Deg

i TexAs Setup Connection Disconnect

M Connected INSTRUMENTS

3-15. EFHEOBIIL—T KRGS

3.4.3 5K 2.FAIL—TEFRHIHELE
3.4.315K2 DYIFILF-F T3> DRTE

1. ZOTREZETTHCUL, Bio®rary, ®7ar 342 THIALIZINIINN—RT 2T RRESN TNDI L2
LET,

2. Brvar 3.2.1 OEINEHST CCS 7Yry =/ eBiEEd, powerSUITE Zfi L CWAI5E1E., TIE 3 (2
FI, TNLUANOEGAITTIE 4 (TR ET,

3. SYSCONFIG ~—> %%, [Build Options] &7 ar CLL FA&INL£9,

7781 [Lab 2:Closed Loop CC Single Phase] Z 3R £,
[Phase Enabled] % [Phase 1] 7213 [Phase 2] IZEE L7,
[SFRA Enable/Disable] % [1] IZEXELE T,

[Run Compensation Design] 7~ %> %2271 T, Compensation Designer = pmxg,
HET AT DEEL, G272 SFRA 7 —X - T 7 A NVEEIRT HIRDONET, T8 1 OFEITLMET
PAFIZ SFRA 7 —H%& AR —hL, 2 fik, 2 BrOMEREARFILET, ZORFOMDIELFIZEVZ<D~
— VU EIERL T V=T DU RIS AT ANEET HEIITLET,

BN — T DWIE T A—H% [} 3-16 [TRLET,

[Save Comp] A& %2V LT, fifE% R~ L %7, Compensation Designer > —/L &AL £,
SYSCONFIG R—V % RGFLET,

4. powerSUITE LSO AR—Tar D7 my =7 M fli F3 %554 | [Build Settings] (X solution_settings.h 77 /L C
EREESNEd, Compensation Designer i1,
C2000Ware_DigitalPower_Install_Location\powerSUITE\source\utils {ZHE 3L TVET,

#define LAB_NUMBER (2)

#define PHASE_NUMBER (1)

#define SFRA_ENABLED (true)

16

100A, 2 725l N> T« FREDY 7 7L R e FH JAJU8B99 — JUNE 2023

Submit Document Feedback

English Document: TIDUF33
Copyright © 2023 Texas Instruments Incorporated


https://www.ti.com/ja-jp
https://www.ti.com/ja-jp/lit/pdf/JAJU899
https://www.ti.com/feedbackform/techdocfeedback?litnum=JAJU899&partnum=TIDA-010087
https://www.ti.com/lit/pdf/TIDUF33

i3 TEXAS

INSTRUMENTS
www.ti.com/ja-jp N— LT, TN T, TRPELE, TR N
* c2000 Compensation Designer GUI : Buck Voltage Mode Control Model from powerSUITE = O X
Compensator Number and Style | Pole Zero Format Kpg 175 Digital Compensator
DCL_DF22 Coeff
1 Two Pole Two Zero fyl03 f,4 100000 BO=TD.0954404
| save comP foo 0 fpq 100000 B1=0.0111902
e < B2=-0.0872317
Plant Option SFRAData ~ Enter Zero Location in kHz Al= -0.0000995
- A2= -0.9999005
Browse SFRA Data Control ISR Freq 15.625 kHz

Show Graphs for: [¢| == Plant | == OL [¥| = Comp (Note X Axis is Freguency in Hz)

[=JX)
=1

n
=}

Magnitude in dB
i
o

&
(=]

100 1000 10000

200 |
150 |
100 |
50 |

50 |
-100
-150

Phase in Degrees

Stable Loop Folg cf 038614 kHz Gain Margin 9.94 dB Phase Margin 51.33 Degrees &3 Texas INSTRUMENTS

3-16. Compensation Designer ZfLI-EFRI—TFTDFa—=24

3.4.3.2 7O OFDENRE LI O—RFETINY T EELEDRE

a7 %4771, [Rebuild Project] #2707 L %9,

T2 IR IEFICEVRSIET,

Project Explorer T, targetConfigs T Cii b7 B MR T 7 AV ISE NI o TWDZ LA MR L ET,

WIZ, [Run] — [Debug] #27Vv /L CT N\ 7~y araREiLEd,

FTHET Y 2 I NRT NAAIZE—RE L, CCS T /307 B a—RNF NI ET A b—F L OBIREREIC 2 —
INEREI AP

6. [Watch] 33108 [Expressions] 7 RUICZEE A BN 511X, [View] — [Scripting Console] #27U> 21T,
[Scripting Console] # A7 v/ «iRy 7 A%P&Ed, ZDary—Lof EMT, [Open] 27U/ LC, 7ay=/
k74 A NIZHD setupdebugenv_lab2_chi.js A7V~ 77 ANV ESRUET, ZiUZLh, [Watch] V1R
(2, VAT DET T T DO EIE IR BN A SIVET, 7= —X 2 Tld, setupdebugenv_lab2_ch2.js
ARGV T R T 7 AN EFIRLET,

abr 0N~

7. [Watch] 71> K7 [Continuous Refresh] ;R4 (‘Eﬁ) ZIV 7 LT, ar ha—I 0 bOEOERE B #i A A i
Liﬁ_o

3.4.3.3 I—FDEFT

1. ZOTRZETTHCUL, Bio®r a7 ay 342 THRIALZIINIIN—RI 2T RRESN TNDI L2
LET,

2. Az=a—n—p P2y cFEY s EFITLET,
3. Efle o—7, [Expression] V1 R C BT2PH_InputVoltageSense V 7% 12V~15V OFFHNIZH DN E I %
ERLET,
4. [Expression] V4 R TIROD/INTA—=HEFHELET,
« BT2PH_enableRelay_bool # 1 IZ&EL T, B —& AR —T /WL ET,
 BT2PH_userParam_V_| ch1->iref A=15.0,
+ BT2PH_userParam_V_| _ch1->en_bool =1 & EL £,
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+ [Expression] VAL R DK EIZOWTIL, K 3-17 2L TZE0,

BT2PH measureMuItlphere V_| Z¥0%, DC/IDC @/ "—2 D &L B2 RLET, Isense1_A DFEME
Firef A REIZIEL, #RZE1T +1mA T,

/1/—73(713@%77\1\?‘571&)0) SFRA % [X] 3-18 |Z/RLF 7, SYSCONFIG ~2—3"C Run SFRA 7 A= %7V
w7 LF7, SFRA GUI NWRy 7 T o7 RmENET,

SFRA GUI TT NAADOA T var w3 iR LET, 72&x0E, F280039 OGA 1T F B/ NES 2 EIRL £97, [Setup
Connection] 27Uy 7 L&d, Ry 7T 7 U4 R T [Boot on Connect] &7 arOF =y %4 L, W87z
COM R—hai®IRL £, [OK] 227V> 2L FF, SFRA GUI ([ZFEY, [Connect] R¥ %7V w7 LET,

SFRA GUI N T /A R 2 L E 9, 2T [Start Sweep] #27V>» 7L T, SFRA 3| ZBAtATEAINIT/RDFEL
72o SFRAF®BI 358 T3 2F TITITEG D0 ET, 52 T 358 K 3-19 IR T IOITHEMEN R RSN T7 )
FORSNET,

F7, AREORE T — XL SFRA 7 —X - 7NV H FOT R 2 b7 4 VA URTGFS I, SFRA FEITREO X A LA
BT RIS IVET

3-17. 57K 2 [Expression] 21> F9, BAL—7F

18
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CC Loop
s S B
[92)
SFRA Collect
Tout ADC GND
& 3-18. FAIL—TEFHHD SFRA B&E
¥ SFRA GUI - X

I FRA Settings

1.000

Open Loop/Plant Mode Select
%Opeﬂ Loop v] Open Loop Phase (Degrees) Vs. Freguency (Hertz)
Frequency Vector Length: 100 :_: -
et : =
i 20.0000 Hz =
Steps Per Decade 30—
| 35 0=

20—
Maximum Frequency: 13.48 KHz 150 -"'-\.,\
bfection Avgitude o : 1.000 10,000

Frequency: 10358.95 Hz Magnitude: -30.25 dB Phase: -177.87 Deg
Save SFRA Data as CSV*
* ¥ Unchecked Data Exported to Excel fj FOl9_cf 363.38 Hz Gain Margin: 9.43 dB Phase Margin: 53.30 Deg
i3 TEXAS Setup Connection | Disconnect
M Connected INSTRUMENTS

3-19. ERFIEHORAIL—TREERIGE

3.4.3.4 EgF++)IL—>3>

1. ZOIREFETTDHITE, B/a 333 Tpﬁﬁﬂu‘_io WCN—RU =T RRESNTCNDIEEMERLET, VA
LA T B MNAEDOF )T L —T a0 RIEVEZE L ET,
2. BRANET DL, SMTT O mﬁf?ﬁﬂ’“& DMM ZfE M9 %7, E-Load EIRHIEEAEHLET, i
TIDA-010087 i Lot Ao mismOEEZEHL T, HEREAHE TEET,
3. SYSCONFIG ~—v %%, [Build Options] &7+ ar TLL F&@RINLET,
. I [Lab 2:Closed Loop CC Single Phase] iR L £,
. [Phase Enabled] # [Phase 1] \ICA T L £,
+  EfiFv) 7L — a3 [Calibration Mode] % [1] IZi% EL £,
¢ SYSCONFIG _X—V &R AFL, a—REFITLET,
+ [Expression] V4 FUZBIE £,
«  HERIL. BT2PH _userParam_V_| _ch1->ibatCal_pu /X7 A—#Zi L CHEHL£7,
. BT2PH_enabIeReIay_booI ZAICEREL T, AL —%2 A R—T L E T,
+ BT2PH_userParam_V_|_ch1->en_bool =1 Z#&EL %7,
« BT2PH_userParam_V_|_ch1->ibatCal_pu % 10.05/ 3L 0.3JIZF% EL ., ) EiiaGi AR EZ EEE O F
R
+ bt2ph_cal.h 77 A NVOEEED H I E im0 EZ FHLET,
JAJUB99 — JUNE 2023 100A, 2 H5 217 FREDY T L R 7oL 19
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§ *main.syscfg =

- I POWERSUITE (1)

#define BT2PH_IBAT_ACTUAL_CH1 P1_A ((float32_t)2.6556)
#define BT2PH_IBAT_ACTUAL_CH1_P2_A ((float32_t)16.163)
#define BT2PH_IBAT_ACTUAL_CH2_P1_A ((float32_t)2.6556)
#define BT2PH_IBAT_ACTUAL_CH2_P2_A ((float32_t)16.163)

o ALNR—EDT=—R 2 [TONTH, ZOFNEZ M IKLET,

o FyVTVL—varET b —7 35T [Calibration Mode] % [0] (IZR%ELE T,

powerSUITE LIS D 3 —ar o7 ay =7 e 32854 [Build Settings] (3 solution_settings.h 77 A/LC
BEHEAEINET,

#define LAB_NUMBER (2)

#define PHASE_NUMBER (1)

#define CALIBRATION_ENABLED (true)
#define CALIBRATION_MODE (1)

= X « & > software » TIDA_010087 ®
‘ 2
o™

|

TIDA_010087 (/]

C2000

Build Options ™
Lab 2: Closed Loop CC Single Phase v
Phase Enabled 1: Phase 1 Is Enabled v

Feeback Loop

Comp Style 7 )

SFRA Enable/Disable 1: SFRA is Enabled -
Calibration Mode Current/Voltage 1: Current Calibration -
HW OCP Enable/ Disable 1: HW OCP is Enabled -
SW OCP Limit (A) 80

PWM Switching Frequency (kHz) 93.75

Control Loop ISR Frequency (kHz)

Software Frequency Response Analyzer RUN SFRA

Compensation Designer RUN COMPENSATION DESIGNER

H 3-20. ERxv)IL—arvDE LR -FTFoay

3.44 5K 3.FAN—TEFRHIMH 2 48

3.4.41 5/K3 DYIrDI P - T3 DERTE

1. &7 ar 33N NTRTINCT AN EEHEHLET,
2. BIvar 3.2.1 OEINEST CCS Yry =/ e iEEd, powerSUITE =i L TWA5EIT, TIE 3 12tEA
F7, TNLSNOLEITFIE 4 ([ZHEHRET,
3. SYSCONFIG ~— %%, [Build Options] &7 ar CLLF&#INLE9,
+  Z7R1Z [Lab 3:Closed-Loop CC Dual Phase] #i&R L %9,
« 2 fHE—NKIJ [Phase Enabled] % [0] IZEFLET,
* [SFRA Enable/Disable] % [1] IZ%ELET,
20 100A, 2 STy F Y FREDYT LR F A JAJUB99 — JUNE 2023
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o R=UERRMAFLET,
powerSUITE LIS D A—Tar D7 ny =7 M ]I 42356 . ERLOREIT solution_settings.h 7 71 /L CELE:
EHEINET,

#define LAB_NUMBER (3)
#define PHASE_NUMBER (0)
#define SFRA_ENABLED (true)

3.4.4.2 7O ORDENRE LI O—RETINYTEELEDRE

abr 0N~

a4 %4771, [Rebuild Project] #2707 L %9,

T2 IR IEFICEVRSIET,

Project Explorer T, targetConfigs T Ciiid b7 B AFMER T 7 AV ISE NI o CWDZEZ R LET,

Iz, [Run] — [Debug] #27V v/ L CT N\ 7~y araREiLEd,

THLETOT 2NN T RARZE—REN, CCS T/ 7 B a—NH 20 ET, A2 —F L ORI Iz —
INECEI AP

[Watch] #JLT8 [Expressions] ¥ t> R IZE$% BI04 5121, [View] — [Scripting Console] #2771 T,

[Scripting Console] # A7 v/ «iRy 7 A%P&Ed, ZDary—ILof EMT, [Open] 27U/ LC, 7ayzy

k742 NIZdH D setupdebugenv_lab3.js A7V~ 77 AV ESRLET, ZiUZLD., [Watch] 71> Rz

AT DT 3y I DO BIREIR ER N AN SET,

[Watch] 71> K7 C [Continuous Refresh] 7% (GL‘S" ) 27Uy 7 LT, 2 ha—IbO MO8 & A 7hiC
LET,

3.4.4.3 3—FDEFT

1.

2.
3.

v ar 3.3 NRTIDICT AR ERFHEAHLET,

Ama——=0 W gy cTBY s e RITLET
AR E = —C, [Expression] 71> R C BT2PH_InputVoltageSense_V 7% 12V~15V OFFANICHENEI D%
ERLET,

4. [Expression] V4> R TRD/NGA—H B ELET,

« BT2PH_enableRelay_bool % 1 IZEEL T, UL —Z A X —T7 MIZLET,
 BT2PH_userParam_V_| _chm->iref A=15.0,

+ BT2PH_userParam_V_| ch1->en_bool =1 ZELE7,

« [Expression] VAR DR EIZOWTIE, X 3-21 S ML TTES0,

5. BT2PH_measureMuIt|phere V_| 2403, DC/DC 2/ "—H D )1 E L EIEZRLET, Ibatsense_A DK
B iref A BREIZIEL, FAZE1E £1mA T,

6. X 3-22 (2. B/L— 7 EEGIEE R BUSE R E S 5720 D SFRA REA/RLET,

7. SYSCONFIG ~—C Run SFRA 712> %27Vy 7L $7, SFRA GUI B’y 7 7y 7 FKoprShEd,

8. SFRA GUI TT RAADA T var INLET, 72 20E, F280039 O& 138/ NS 28R L 97, [Setup
Connection) RNZ> &7V 7 LUES, Ry 7 T v 7«74 R T [Boot on Connect] 47> al OF =y 7&4L | 1Y)
72 COM AR —hzERLE, [OK] 227V LET, SFRA GUI 2V, [Connect] R %2707 L ET,

9. SFRA GUI BT A RIZHHE L £9, 24T [Start Sweep] R¥ %270V » 71T, SFRA ff 5| & B TEH L1270
FL72, SFRA Fi B 358 T3 2ETITITEG 0 ET, 58 T 35&, X 3-23 IR T IOICTHIEMEN R RSN T T
TNRRINET,

10. F72, AW EISET — 21X SFRA T —H T4 NVH FOT 0Pz b 7 3 )VEIREAFS I, SFRA EITHRED X A LA
BT INFRERSIVET

JAJU899 — JUNE 2023 100, 2 72N 7Y FREDY T 7L R F o 21
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®-=Variables % Expressions % i Registers
Expression
- BT2PH_labNumber
- BT2PH_SfraStatus
)- BT2PH_CalibrationStatus
- BT2PH_CalibrationMode
- BT2PH_InputVoltageSense_V
- BT2PH_enableRelay_bool
v (#® BT2PH_userParam_V_|_chm
o= iref A
09

2

b e

z

-7

b <

vrefCharge_V
)=

vrefDischarge_V
dir_bool

®: en_bool
dutyRef_pu
ibatCal_pu
vbatCal_pu

9=

9=

©9-

=)=

09

ioutGain_pu

)=

ioutOffset_pu
9=

ioutGain_A

ioutOffset_ A

vbatGain_pu

vbatOffset_pu

vbatGain_V

vbatOffset V

¥ (2 BT2PH_measureMultiphase_V_|
- |sense1 A

9

9=

)=

0=

09

- |sense2_A

- |batsense_A
- Voutsense_V
«- Vbatsense_V

3-21. 57K 3 [Expression] 21> F9, BAL—7F

CV Loop
. 2-Pole/2-Zero
SFRA Inject Compensator
SFRA Collect

Type Value
enum <unnamed>  Lab3_ClosedLoopDualPh...
enum <unnamed> SFRA_Enabled

enum <unnamed>

Calibration_Disabled
enum <unnamed> 0

float 12.3400879
unsigned int

struct <unnamed> {iref A=15.0,vrefCharge_...
float 15.0

float 4.19999981

float 2.79999995
unsigned int

unsigned int

float 0.00999999978
float 0.0

float 0.0

float 0.00927747134
float 0.000643853913
float 107.787994

float -0.0693997219
float 0.167084396
float 0.000334143639
float 5.98499918

float -0.00199984945
struct <unnamed> {Isense1_A=7.49065685,1...
float 7.49119616
float 7.50912523
float 15.0003214
float 0.0

float 0.106659822

CC Loop

2-Pole/2-Zero
Compensator

Vout

E 3-22. FIL—TEFRFEHD SFRA HE

Synchronous Buck

Plant

Hous

22

100A, 2 117" Z/LHH N> 7Y « FREDY 7 7 L2 R e T
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[ sera cui = X

Software Frequency Response Analyzer

Open Loop Magnitude (Decibels) Vs. Frequency (Hertz)

FRA Settings

1.000
Open Loop/Plant Mode Select
[m v ‘ Plant Phase (Degrees) Vs. Frequency (Hertz)

Frequency Vector Length: 100 -:IE

Star Frequency -

T 5

Steps Per Decade 3; \
Maximum Frequency: 13.48 KHz 150

Infection Ampliude = 0 1.000 10.000

Frequency: 1537.25 Hz Magnitude: -27.84 dB Phase: 157.10 Deg

Save SFRA Data as CSV"
| * ¥ Unchecked Data Exported to Excel Folg_cf: N/A Gain Margin: 25.74 dB Phase Margin: N/A

" TEXAS Setup Connection Disconnect
B Connected INSTRUMENTS

3-23. EEFIMHORIL—TEERIGE
3.45 5K 4A.FI—TERELUETHH

3.4.515/K4 DYIFILF-FTS3>DRTE

1. BZvar 334 TR TINCTANE EEHEALET,
v ar 3.2.1 OBEIZHEH-T CCS 7uy =/ e BiEEd, powerSUITE AL CW A4 1%, FIE 3 12dEA
T, TN OG- EITFIE 4 (ITHEARET,
3. SYSCONFIG ~i— %% [Build Options] £7< a> TEL FA R L £,
+ 7RI [Lab 4:Closed-Loop CCCV Dual Phase] 23R L £,
+ 2 fHEEIL [Phase Enabled] % [0] (CAF L £,
» [SFRA Enable/Disable] % [1] IZ3XELET,

* [Run Compensation Design] %> %2+, Compensation Designer = HEET,

o WETVATDEBEIL, Hoh7e SFRA 7 —X - 77 A NVERINT HI0NRDOONET, T8 1 OFEITHOMET
PAFIZ SFRA 7 —H %A R—hL, 2 fik, 2 BrOMERAREFILET, ZORFOMDIELFIZEVZ<D~
— VU EMEIRL T, V=T DAL EICS AT AL E T HIOICLE T,

o BELV—TOMENRTA—2% 4 3-24 ITRUET,

« [Save Comp] R¥> %27V LT, #fifE% - 7L £3, Compensation Designer > — /L Z U9,

+ SYSCONFIG _—VZRIFLET,

4. powerSuite D7V VN—Tar D rY =7 N T 5554 | [Build Settings] I solution_settings.h 771 /L CE.
BTSN ET, Compensation Designer I3,
C2000Ware_DigitalPower _Install_Location\powerSUITE\source\utils {ZFdE S CVvES

#define LAB_NUMBER (4)
#define PHASE_NUMBER (0)
#define SFRA_ENABLED (true)

JAJUB99 — JUNE 2023 100A, 2 fF LM N T FREDY T 7L R 7 23
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@ 2000 Compensation Designer GUI : Buck Voltage Mode Control Model from powerSUITE = (] X
Compensator Number and Style | Pole Zero Format Kpc 7500 Digital Compensator
DCL_DF22 Coeff

2 Two Pole Two Zero fz0l05 f24 (100000 BO=3.6273241

[ savecomP | fpo 0 fp1 100000 B1= 0.4797387

; 3 - A B2=-2.1471106

Plant Option | SFRAData ~ Enter Zero Location in kHz A1= -0.0000935

. e A2= -0,9999005

[Biowse SFRADat | Control ISR Freq 15.625 kHz

Show Graphs for: [¢| == Plant [ === OL [ == Comp (Note X Axis is Frequency in Hz)

@
o

1
|
40 | I
®3 e

Magnitude in dB

100 1000 10000

200

100 |
‘

-100 |

1501 =

-200 *

Phase in Degrees
& °a =
S 3
T
|
|
I
|
I
I
|
|
|
|
|
I
I
|
|
I
I
|
|
|
I
I
|
|
|
I
I
|
|
|
/
|
|
I
|
£ |
; |
- |
7 |
— I
|
|
|
|

Stable Loop Folg cf (0.15372 kHz Gain Margin 1548 dB Phase Margin 80.12 Degrees kip Texas INSTRUMENTS

E 3-24. Compensation Designer ZFHLI-BENL—TDFa1—=24

3.4.5.2 O OFDENRE LO—REFIVYTBIEDRE

oD~

Tuvx I A4 7V 7L, [Rebuild Project] 227V /L%,

TaY= MR IEFICEVRESNET,

Project Explorer C, targetConfigs T Ciibl72 HIEMELT 7 AV ISE I/ > CWNDI L a iR L £,

&IZ, [Run] — [Debug] #27V> 7 L CT /37wy arZiEiLEd,

TRHET T2 I NRNT RARIE—REN, CCS T\ T B a—BH NI ET, A2 —FT ORIz —
NI L,

[Watch] 33 L T [Expressions] V1 R #4819 521X, [View] — [Scripting Console] #27U> 7L T,
[Scripting Console] # A7 w2 <Ry 7 2% & ET, ZDary—/1L o4 LT, [Open] 227V 7L T, 7By =y
k742 NIZHD setupdebugenv_lab4.js A7V T hT7 7 AN EBILET, ZIUTLY, [Watch] V> ROz, o~
AT DB T N T F DO MBI O BRSNS ET,

[Watch] 71> K™ C [Continuous Refresh] ;R4 (d-'f&) Z V7 LT, A ha—I 0 bOAED E R 5 #ia A hic
Lij‘o

3.4.5.3 I—FDEFT

1. B72ar 331 ITRTIDNCT AR ELHEHALET,
2 ;z::m-/w@ B2y s crav s e FATLET,
3. EtRb =—C, [Expression] V4> R BT2PH_InputVoltageSense_V 73 12V~15V O#FFHNIZH DN EIDE
MR LET,
4. [Expression] V42 R TIRO/NRTA—=HEHRELET,
+ BT2PH_enableRelay_bool Z 1 ([CZEL T, H UL —&AF—T LICLET,
* BT2PH_userParam_V_| chm->iref A = 30.0,
* BT2PH_userParam_V_I_chm->vrefCharge_V =0.12,
+ BT2PH_userParam_V_|_ch1->en_bool =1 Z#%EL %7,
+ [Expression] V4> RUDEXEICDOWTIL, ¥ 3-25 Z&HL TTZS0Y,
24 100A, 2 HF SIS T FREDY T LR YA JAJU899 — JUNE 2023
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5. BT2PH_measureMultiphere V_| Z5%%1%. DC/DC = "—XDOH F1E L EE%E <L £, Vbatsense V DF
RES vrefCharge V 123, #2751 £0.5mV T,

6. 3-26 (2. PA/L—7 B E R B EUS E 2 E T 5720 D SFRA R EZRLET,

7. SYSCONFIG ~X—C Run SFRA 7 A2 % 27Uy 7L EF, SFRA GUI XAy 7y 7 FornEShET,

8. SFRA GUI TT RAADA T var a3 iRLET, 72 21E, F280039 OA LB/ MR A2 BIRL £7, [Setup
Connection] R"Z> %7V LET, Ry 77w 7+ 70 R T [Boot on Connect] 47> ar OF =y 7&4 L, 1)
72 COM AR —hzEIRLET, [OK] 227V LET, SFRA GUI IZRY, [Connect] R %270y 7L ET,

9. SFRA GUI A F A RZHEGEL £9°, 24T [Start Sweep] RZ> %27V 7 LT, SFRA fi3l ZBlta C& 5 L1270
FL7, SFRA Fi BN E T3 2FETITE G0 0ET, 52T 758, K 327 [RTIOITHE BN R RSN TT
TIMERINET,

10. F7=. B EUSE T — 2L SFRA T —F T3 NE FOT7 0y h 7 3 VA ITRFES IV, SFRA FEITHRFD XA LA
s RS ET,

“=Variables % Expressions % ! Registers
Expression Type Value
- BT2PH_labNumber enum <unnamed> Lab4_ClosedLoopDualPh...
- BT2PH_SfraStatus enum <unnamed>  SFRA_Enabled
®- BT2PH_CalibrationStatus enum <unnamed> Calibration_Disabled
t: BT2PH_CalibrationMode enum <unnamed> 0
- BT2PH_InputVoltageSense_V float 12.3132324
®- BT2PH_enableRelay_bool unsigned int 1
v (2 BT2PH_userParam_V_|_chm struct <unnamed> {iref_A=30.0,vrefCharge._...
e jref_A float 300
- vrefCharge_V float 0.119999997
- vrefDischarge_V float 2.79999995
®- dir_bool unsigned int 1
®: en_bool unsigned int 1
®- dutyRef_pu float 0.00999999978
- ibatCal_pu float 0.0
- vbatCal_pu float 0.0
®- joutGain_pu float 0.00927747134
®: joutOffset_pu float 0.000643853913
= joutGain_A float 107.787994
®- ioutOffset_A float -0.0693997219
- vbatGain_pu float 0.167084396
®- vbatOffset_pu float 0.000334143639
®: vbatGain_V float 5.98499918
#- vbatOffset V float -0.00199984945
v (2 BT2PH_measureMultiphase_V_| struct <unnamed> {lsense1_A=8.51648712,1...
& [sense1_A float 8.51335526
®- [sense2 A float 8.53360748
®- |batsense_A float 17.0511131
®= Voutsense V float 0.0
®: Vbatsense_V float 0.12000452
3-25. 57K 4 [Expression] 74V F BIL—F
JAJUB99 — JUNE 2023 100A, 2 7L/l N> T « FREDY 7 7 L2 R e T 25
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CV Loop CC Loop
. 2-Pole/2-Zero 2-Pole/2-Zero Synchronous Buck
SFRA Inject Compensator Compensator Plant
»
3
a
SFRA Collect
Vout ADC
B 3-26. FIL—TEBFHIHD SFRA 5&5E
1R SFRA GUI — %

Open Loop Magnitude (Decibels) Vs. Frequency (Hertz)

[ FRA Setti ‘ ‘
| camgs 100 1.000

Open Loop/Plant Mode Seha:i
Open Loop v Open Loop Phase (Degrees) Vis. Frequency (Hertz)

Frequency Vector Length: 100

Start Frequency

Steps Per Decade
35

Maximum Frequency: 13.48 KHz

Injection Ampltude e 0 1,600 'IO.bﬂﬂ
Frequency: 12619.15 Hz Magnitude: -28.65 dB Phase: -43.01 Deg
Save SFRA Data as CSV" " " -
* ¥ Unchecked Data Exported to Excel J§ FOlQ_cf 152.87 Hz Gain Margin: 15.41 dB Phase Margin: 79.44 Deg
i TEXAS Setup Connection Disconnect
B Connected INSTRUMENTS

3-27. EEFIEOBRIL—TREERIGE

3.4.54 EFF+IL—23>

1. ZOTREEITTHITNE, BV ar 3.3.3 TBALZLO! d\“‘]\‘?:?b\ RESITWDZLa R LET, ¥ ¥ 7
V%/a/tlﬂ E-Load %2“7 2T DIENTEET N, ZHTRVEA . E-Load Btk &% iref A JD/NSUWMELC
REL T A EEE WZLES, A %@:zﬁt/w\%ﬁ@fwh L—a i, 2 iy 7 —ay
&‘%ﬁ’iﬂﬂbiﬁ“o
2. EEEZRET DL, DMM 2L ET,
3. SYSCONFIG ~=*—%Bf%. [Build Options] 7 ar T FE&ERLET,
« Z7RZ [Lab 4:Closed-Loop CCCV Dual Phase] Z#R L £,
+ 2 fHE—NKIZ [Phase Enabled] % [0] (& E L £ 9,
+ EEXYVT L —Iarid [Calibration Mode] % [2] IZi% EL £,
+ SYSCONFIG ~—V%MR{FL, a—REFITLET,
+ [Expression] V4 RUZFHEET,
o HAIFEFIX. BT2PH _userParam_V_|_chm->ibatCal_pu /X7 A—#ZfFHL CHHFL £,
« BT2PH_enableRelay_bool # 1 (2 EL T, (1L —& AR —T /WL ET,
+ BT2PH_userParam_V_|_chm->en_bool = 1 Zi%EL£7,
+ BT2PH_userParam_V_|_chm->vbatCal_pu #10.2 | 8L ON0.6 1 IZEREL, M EEFATVELZ EXEOE
7

26 100A. 2 7Bl N T« FREDY 7 7L 2R e T Yo 2 JAJUB99 — JUNE 2023
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+ bt2ph_cal.h 77 A NVOEEO H 1B AR EZ F L ET,
#define BT2PH_VBAT_ACTUAL_CH1_P1_v ((float32_t)1.1995)

#define BT2PH_VBAT_ACTUAL_CH1_P2_V ((float32_t)3.599)

o Fy¥VTVL—varE T b —7 35T [Calibration Mode] % [0] (IZR%ELET,
4. powerSuite DRV —Tar D7 uY =7 Ml T 5554 | [Build Settings] 13 solution_settings.h 77 /L CE
BAEEINET,

#define LAB_NUMBER (4)

#define PHASE_NUMBER (0)

#define CALIBRATION_ENABLED (true)
#define CALIBRATION_MODE (2)

§ *main.syscfg =

= X « & - Software » TIDA_010087 ® <> & L ¢
¥ o S
B ~ POWERSUITE (1) 8 HRPWM ;‘.':,. g N
TIDA_010087 & & =
il (@)
Build Options ™
Lab 2: Closed Loop CC Single Phase v
Phase Enabled 1: Phase 1 Is Enabled v
Feeback Loop
Comp Style
SFRA Enable/Disable 1: SFRA is Enabled v
Calibration Mode Current/Voltage 1: Current Calibration -
HW OCP Enable/ Disable 1: HW OCP is Enabled -
SW OCP Limit (A) 80
PWM Switching Frequency (kHz) 93.75
Control Loop ISR Frequency (kHz)
Software Frequency Response Analyzer RUN SFRA
Compensation Designer RUN COMPENSATION DESIGNER
B 3-28. EfR¥vIIL—avDENLR-FTLay
3.5 TAMER

351 BRIL—TEFLF1L—LaviReE
% 3-2. REE—FRTOERIL—TEFLXaL—SaViEE

FSR (A) 100

TIDA_010087

ISET (A) 0.1 0.5 1 5 10 20 25 30 39

ELOAD CV E&—F E-LOAD HE4HY

VSET (V) lactual (A) |lactual (A) |lactual (A) |lactual (A) |lactual (A) |lactual (A) |lactual (A) [lactual (A) |lactual (A)
1 0.118 0.516 1.015 5.011 10.006 19.996 25.004 30.006 39.009
2 0.117 0.514 1.015 5.012 10.009 20.004 25.003 30.005 39.006
3 0.115 0.513 1.012 5.01 10.007 20.003 25.002 30.003 39.004
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% 3-2. REE—FTOERIL—TARLFaL—23VRE (continued)

4.2 0.112 0.51 1.01 5.008 10.005 20.001 25 30.001 39.001
= (mA) 0.018 0.016 0.015 0.012 0.009 0.004 0.004 0.006 0.009
#R2 (% FSR) 0.018 0.016 0.015 0.012 0.009 0.004 0.004 0.006 0.009
352 BENL—TAERLFaL—PaviRE
& 3-3. REE—FTCOEEIL—TAFLFaL—a RE
TNRIr—VAE (V) 6.25
TIDA_010087 VSET (V) 1 2 ‘ 3 4.2
ELOAD CC =—F
ISET (A) Vactual (V) Vactual (V) Vactual (V) Vactual (V)
1 1.00012 2.00038 3.0002 4.2
10 1.00013 2.00039 3.00022 4.20002
20 1.00018 2.00035 3.00018 4.2
30 1.00012 2.00037 3.0002 4.19998
]2 (mV) 0.00018 0.00039 0.00022 2E-05
727 (% FSR) 0.00288 0.00624 0.00352 0.00032
353 EATRHOEEER
| [ =
2y 3. ﬂ:ﬁlmy m
- Hz
No period found
612V Meas 2 ma
+Width
Mo . fef i
= £ | Siwidth
260.0 ps
Low signal amp...
" b *
E Vout x 120 mv
<188 v
200 Vidiv | 200 Aldiv _: : "ﬁ }z";'?f'n"fﬂ;v .Tj!wn{zj\? ‘:jx:j\‘iﬁw Ready
1M 1M0 - ‘ Bus SR:50.0 kS/s 3 Acgs 26 Jun 2023
500 MHz 20 MHz & ) | | RL:10 kpts 4757
B 3-29. MEFFHOEEER
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N— N2 T TR T T RNELE, TR AR
3.5.4 R3—r7yTHDBELE

| Rise Time
l 8472 ms
e SHEEY 1 0 mA

Fall Time

s
No valid edge

[ci> vour

Horizontal | [Trigg

[ oreee ==
2.00 Vidiv 20,0 Ardiv 2 3 #23
1M M H =

500 MHz 20 MHz & o b )

X 3-30. RA—r Py THDBIERE

rigger (A  Acquisiion | [

10.0 ms/div X B80A | Sample CREY - et
SR:100 kS/s 2 Acgs 26 Jun 2023
RL: 10 kpts 12:27:06 |

3.5.5 WARERAMYF T K

Meas 1
Rise Time

il

&l | Mo valid edge
B> - Fall Time
8430 ms
L M L okl L
oy vour

[ T [ | [pan (Morizontal | (Trigger [ Acquisition | [0 gy
200 V/div | 10.0 Aldiv Al ?n‘éfm 10.0ms/div | X 360A | Sample e
1M 1M B ) | | S0 ksis 2 Acgs 26 Jun 2023
S00 MHz | 20 MHz & P Ruto kpts

X 3-31. ERiEB. REE—FHOHEE—F~
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Meas 1 |
Rise Time
7.920 ms

Fall Time

s
No valid edge

ay vour

2.00 Vidiv 10.0 A/div
TMO 1M
500 MHz 20 MHz &

B‘ 1
-

B 3-32. Efi . REE—FHOREBBE—FA

SR:100 kS/s 1 Acgs 26 Jun 2023

Vorizontal | (Trgaer W) [Acqustten | [ | read
00ms/div | 3 360 A | Sample . Y
RL: 10 kpts 2551 |
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4 BEHERF AV MDY AR—E
4.1 JEOFAI

4.1.1 [AIEE
[FIFE X A2 a1 —R 3 5I21%, TIDA-010087 DXE7 7 A /L &2 B L TTZEW,
4.1.2 BOM

ik (BOM) 24 7 —R45121%, TIDA-010087 D%t 7 7 A /LA B TLIZE,
4.2)—)L&YIboxT7

J—IL

TMDSCNCD280039C F280039C controlCARD Fili F: Al

Vokox7

CCSTUDIO Code Composer Studio (CCS) #t & Bi 555 (IDE)

C2000WARE-DIGITALPOWER-SDK C2000™ ~-r=2-n)iJ DigitalPower 7 b7 =7 B3> (SDK)
4.3 Fxa 2 bDYR—k

1. FEHF R AL ZYLAY [TMS320F28003x V7 /L5 A b= A7z ha—F |5 —4#2 —F
TXHAALAY LAY [ADST131IMO8 8 Ty /b, [ARFH TV 24 Bvbh, T4 -2~ ADCIT —5
—k

4.4 YR—k-JY)—R

TIE2E™ YiR—b « 74 —TF A%, TP =T DRFER A DEIE LR EHIBE T Bty M=% A/ — I H i) E B
BAZENTELET T, BBEDORIEZMB LY, JhE OBEMAZ LV T A2 T, REFCHER IR A THITELD
LNTEET,

Vo 7E3NTNDI TN T S THEREICIY, Bk FFRMEINDZLO T, 21X TI DIEEEE#E R T2
DOTIERL ZFTLS T O BEE MU O TIEHOEE A, TI O HEEEZS L TEEN,

4.5 5iE

TI E2E™ and C2000™ are trademarks of Texas Instruments.
T RTOMEEL, ZNENOFTAEEIIFELET,

5 &%
SHAURY ANAND X, 7%V R AL AYIAY DY AT LT =T THY, TANBIONET 7V r—arnl>
FLUATPA BB Y L TOET, AR LR R —F— K TEK LF0% 1+ (B.Tech) Z#H53L TV £,

EZL ZOVT 7L AT HFAL TN 2N e AR — ML T, VICTOR SALOMON & OZINO ODHARO (Z/&#L
TVET,
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