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ISRvs CTRL=2, CTRLVSEST=1 58 1207 2425
CTRLVSEST =2 58 909 2425
CTRLVSEST =3 58 810 2425
ISRvs CTRL=3, CTRLVSEST=1 58 824 2425
CTRLVSEST =2 58 626 2425
CTRLVSEST =3 58 560 2425
R, fE£)5 1, ISRvs CTRL=1, CTRLVSEST =1 2807 2821 2894
CTRLVSEST =2 1154 1993 2894
CTRLVSEST =3 1154 1717 2894
ISRvs CTRL=2, CTRLVSEST=1 58 1439 2894
CTRLVSEST =2 58 1025 2894
CTRLVSEST =3 58 887 2894
ISRvs CTRL=3, CTRLVSEST=1 58 979 2894
CTRLVSEST =2 58 702 2894
CTRLVSEST =3 58 610 2894
HAL_writePwmData 64 64 64 X X v
CTRL_setup 37 51 178 v X X

R 3. #x A ROM FINAFFHHAT I SEEIATH) CPU 713K

F2805xF CPU = 60MHz
A F MIPs = 60MIPs
PWM = 10kHz CPU A= [%] | EHK MIPS [MIPS] | AT MIPS [MIPS]
R, fEZ#i25H, ISRvs CTRL=1, CTRLVSEST=1 43.28 25.97 34.03
CTRLVSEST =2 33.37 20.02 39.98
CTRLVSEST =3 30.07 18.04 41.96
ISRvs CTRL=2, CTRLVSEST=1 24.15 14.49 45,51
CTRLVSEST =2 19.18 11.51 48.49
CTRLVSEST =3 17.53 10.52 49.48
ISRvs CTRL=3, CTRLVSEST=1 17.77 10.66 49.34
CTRLVSEST =2 14.47 8.68 51.32
CTRLVSEST =3 13.37 8.02 51.98
R, fE£8EH, ISRvs CTRL=1, CTRLVSEST=1 51.05 30.63 29.37
CTRLVSEST =2 37.25 22.35 37.65
CTRLVSEST =3 32.65 19.59 40.41
ISRvs CTRL=2, CTRLVSEST=1 28.02 16.81 43.19
CTRLVSEST =2 21.12 12.67 47.33
CTRLVSEST =3 18.82 11.29 48.71
ISRvs CTRL=3, CTRLVSEST=1 20.35 12.21 47.79
CTRLVSEST =2 15.73 9.44 50.56
CTRLVSEST =3 14.20 8.52 51.48
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e EHIEEINE 2 (CLA) A1 InstaSPIN-FOC $EC B A T- X8, 1 19424s, Bk, FHR7E F2805xF 23
f FARETH CLA.
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8.2 WHFEFIHX

7, B 8 fl & 4 B/ T F28054 [HPI1ELET, ROM H InstaSPIN-FOC FERINE, UWLRFHXAFERE
] L8 RAM WAL, EHAF XL — BN A, 62 et & HEUER .
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0x00 0000
0x00 0040
0x00 0400
0x00 0800
0x00 0D00

0x00 0E00
0x00 1400

0x00 1480
0x00 1500
0x00 1580
0x00 2000
0x00 4000

0x00 5000

0x00 6000

0x00 7000

0x00 8000

0x00 8800

0x00 8C00

0x00 9000

0x00 A000

0x00 C000

0x00 E000

0x01 0000

0x01 2000

0x01 4000
0x3D 7800
0x3D 7BFA
0x3D 7C80

0x3D 7CCO

0x3D 7CD0
0x3D 7E80

0x3D 7EBO
0x3D 8000

0x3F 7FF8
0x3F 8000
0x3F FFCO

Data Space | Prog Space

MO0 Vector RAM (Enabled if VMAP = 0)

M0 SARAM (1K x 16, 0-Wait)

M1 SARAM (1K x 16, 0-Wait)

Peripheral Frame 0

PIE Vector - RAM
(256 x 16)
(Enabled if
VMAP =1,
ENPIE = 1)

Reserved

Peripheral Frame 0

CLA Registers

CLA-to-CPU Message RAM

CPU-to-CLA Message RAM

Reserved

Reserved

A
USB Control Registers( )

Peripheral Frame 3
(4K x 16, Protected)

DMA-Accessible Reserved

Peripheral Frame 1
(4K x 16, Protected)

Peripheral Frame 2
(4K x 16, Protected)

L0 DPSARAM (2K x 16)
(0-Wait, Secure Zone + ECSL, CLA Data RAM2)

L1 DPSARAM (1K x 16)
(0-Wait, Secure Zone + ECSL, CLA Data RAM 0)

L2 DPSARAM (1K x 16)
(0-Wait, Secure Zone + ECSL, CLA Data RAM 1)

L3 DPSARAM (4K x 16)
(0-Wait, Secure Zone + ECSL, CLA Program RAM)

L4 SARAM (8K x 16)
(0-Wait, Secure Zone + ECSL)

L5 DPSARAM (8K x 16)
(0-Wait, DMA RAM 0)

L6 DPSARAM (8K x 16)
(0-Wait, DMA RAM 1)

L7 DPSARAM (8K x 16)
(0-Wait, DMA RAM 2)

L8 DPSARAM (8K x 16)
(0-Wait, DMA RAM 3)

Reserved

User OTP (1K x 16, Secure Zone + ECSL)

Reserved

Calibration Data

Get_mode function

Reserved

PARTID

Calibration Data

Reserved

FLASH
(128K x 16, 8 Sectors, Secure Zone + ECSL)

128-Bit Password

Boot ROM (32K x 16, 0-Wait)

Vector (32 Vectors, Enabled if VMAP = 1)

& 7. F28054F P AZHLET
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% 4. 7 InstaSPIN-FOC 4Bt i) F2805xF 1%
etk F2806xF F2806xM F2805xF F2805xM F2802xF
FAST = = = = &
SpinTAC FD b3 7 = i
EIEEickilliofe 20 k-(e5s 2 2 2 2 1
A o7 5 i) B 4 q i = = &
FAST hRA 1.6 1.6 1.7 1.7 1.7
B T B0 e i i 7& o &
ROM FEfCda A & [Hohk. 7 kiil] 3F 8000 3F 8000 3F 8808 3F 8808 3F C000
FETREN] RAM K/, 78t 7] 800 800 800 800 200
FE#RlE RAM [Hbdik. 7N i) 01 3800 01 3800 00 8000 00 8000 00 0600
K] 8 SEH IR TIXANEME T ROM HHATAFH.  HHAT A2 —FhIeik st 47 ey inl il N A7
0x000000
See Datasheet
0x008000
FAST + SPIN
Variables LORAM
0x008800
See Datasheet
0x3F8808
FAST + SPIN Execute
Libraries Only
ROM
Ox3FC52F
See Datasheet
OX3FFFFF
8. N InstaSPIN-FOC FE4rHc i) F2805xF P 4%
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8.3 #£KX
F2805xF #sfF il AR 24X, HEH ) EM . 0, e XECE RS R D FEE.  #lan,
Ry g RITER N XS24, 1] ROM F R EEAZEANMNAE; FUHERBEEFEFE ST R, f
KELZHMELE, 1ES W (TMS320F2805x Piccolo #####) AT M (k%S5 SPRS797) i)z 4:
%B%O
AL HE LR HCH ROM Fl RAM F i FERIAT T Z1 &84 . WAl iERE Z1 224 XI5 i) A T O i 4
B A FH (72 & 1Y) RAM .
8.4 EHAMSILMRE
NAEF 2805xF #a4-ffi ] InstaSPIN, AZif#FH ROM HEEFT I 5 K EAE g% . RAM XA LL R ARAS 5]
RER TATEHE LO RAM. ikt GeH1 - AR BT FH A AR Z B B 5, P 7 B A A9 48 R e Ay
RAMMO : OI]:.QJ:_I’I = 0x000050, length = 0x0003BO
RAMLL . origin = 0x008800, length = 0x000500
RAML2 : origin = 0x009000, length = 0x000800
RAML3 : origin = 0x009800, length = 0x000800
8.5 i FAST ROM J#
NTER: ROM FE, M REIH PEE—ME. EAS ROM FRAFMAFSHubE.  DUR 2R e~ i
REINE LTS FEFIAH YT MotorWare 4%
sw\modules\fast\1ib\32b\f28x\f2805x
un 9 T H b E R, IH R T — MU S .
@ drv.c
@ gpio.cC
@ main.c
@ main.h
€} osc.c
€ pie.c
[ pll.c
@ P, C
@ pWIr.C
L5 test_fast_secure_flash.cnd
€ timer.c
&) user.c
@ wdog.c
0} 2805_FastSpinROMSymbols.lib
add_watch_vars.js
B [Qmath.lib
Kl 9. A5 ROM 5] 2805x T H
2805x #4487 (est.h. est_Flux.h. est_Ls.h Al est_ Rs.h) 75 Z & A A0 [ (1) 4t 5588 Sk S0
20 TMS320F28054F. TMS320F28052F InstaSPIN-FOC™ #(1f ZHCUO086—-June 2014
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AN, U F2805x a3 R AH S UL B, $EH 25X R (CTRL_Ob)) MR- L ThRE B & 7E ROM H. DU AHNT
PRAR AR T 2 R R 25 1 1) 42 i 28 Sk SO 7R 81«

sw\solutions\instaspin_foc\boards\hvkit_revlpl\f28x\f2805x\src\ctrl.h

8.6 5HIFIHE

InstaSPIN-FOC #¢it i) RIEVE AT SCREZ ANl 3% 5 A TS U T i e b M 22 51 SR . T5E
B, > F2805xF izl #4eft (14 4~ ePWM %ith, FrRA B3y 80 5l k3.

R 5. A LIS BIA A R

AN G| A E
5| T 5| i &/ ME = NIE ]
7 PWM1A 3 7
: CFR B LA FEIXC B 0] (1 413 e e
PWM1B (W) AN T AR
PWM2A
PWM2B (H]i%)
PWM3A
PWM3B (H]i%)
fab & IX (AT
(e IA 5 7
B (RAEWAEBR, HI VBUS
SUEAMED
IC (Alig)
VA
VB
VvC
VBUS (f[#k)

8.7 FEABIH (AFE) FbhE EH I

£ InstaSPIN S, HHCEIL TR B L B L T . ER A B S T (5 5 2 ), LB AR A fiE
XX EERANNE 5 RN o SRR, HL B S AL AR P3G BB AR RS . 2805x AR B AL LA AT E 1L 45 n A
RO (FOBERLRTIR (AFE)) T LRSS 5 R M g 2K ) 7

5% 2805x e R ZiE4l(E R, S (TMS320x2805x Piccolo L ARZEFHY  CCEkdw S
SPRUHES5) .

8.7.1  HMES1EH

FERRDAT S LA KA T g A0 2 TR & (PGA) AIELICR 0 )RR HT, 8058 & e i it S 155 5 A2
IAEIE R PGA B NS . 8 20 it L P AS T B 2R i i, R AUR D, BLERR i & P K AR &
HIF AR, B iias B MU RE . P AT K E i U P & . IS FER i
i B b v (X6 A 2 BOA 5 0 e R IR P RE A o A P AT R BELAS DN B LR B PR A I AR AE £k I
TR 2 A2 LR

AFE e i A = ARG, 2805x a3 i] B ZABORE G, ARG AR N EG. 1E
AR, ML T =4 PGA ML, EATRE BB =M LR X BAT Dh R IO IR 1 2R

Gt AFAE MY PRC B — PGA.  BE s BORAS AE M M2 st {E o852, fEASCR T
FF FBL = o S 5t
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SEAE A T PN T 08 AFE 1 M1 PGA BUSS LM LS 5 I I, 55— AN OO A s SRR
R B B 10 fos.  =/MNMEERBCRSR N R AR ASE R R — et BRI E R E A E S .
XTSI IS HE N A AR AT 2, LAY A (AN (R AR FE 2 P . B UORE 20 It o 42t g S 7T
BEFEIAE . AEZ I A VG SR B SR BB M1gnd 51, HHFBORES T BEIn AR AR
7, Bk M1gnd 51BRT PGA S N A ZUR T RERT . —AH BRI HIAE L 25 Mignd AELIR AT RESEID, DA
/)N Faraday MR B& XK/, Faraday PREEAEAH ALAE LR A R A, A LU E 20 M3 i ds TR ERE 2 IC, A5
THEE M1gnd JELGEL R AR I ES, I 70 & J5 IR (8] 21 23 e as T o

VDCBUS
Route the phase current
\ feedback lines close to the

K K K

— Phase U — Phase V

M1GND line
VRerout 2805x
Tie the negative terminal of la / \ Alpca
the shunts as close to each o Blroa
other as possible ( \
- le A3pca
Keep This Distance Small _\_ N
M1GND
4 \/ VSSA
The filter is either a capacitor, ferrite
bead combination or a long trace that L
separates analog grounds from noisy
digital and power stage grounds. V4 ~7
Analog GND

K 10. HLILME T BN BimE R A S PGA

B AR IURAE 2250 O AR BC B A A AMTE RO, X PO BRI Piiae Ji . AR Kelvin &4z 0]
BB R B TR SR, SRIEHE 220 UK 2R i A% 2] PGA B N . B 11 R T8 F A8 22 7038 S
KA AL, BT Kelvin LA MRESFR I AR IENZE S ES, FILRSWENDLE.
HINEIE SO 25 L TR 22 40 H B A B BRI Y o BRI TS 5 2 S TR, DRI R A I8 B BOR AR 1
Ty R SR AL L BS 1 AFE B\ i .

22
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7 A
@

—_ Vocsus

Feedback op-amps must be physically
close to the 2805x chip and ground

paths must be as short as possible to
VSSA and M1GND.

differential pair

traces close
together.

ﬂ{ _{ _{ Viretout
™ N

Alpca 2805x

cu
Iy —e=t
{ { Blpca
Ibu ﬂaz
la A3
la oy la The filter is either a capacitor, ferrite lou PeA
bead combination or a long trace that
s separates analog grounds from noisy
M1GND

digital and power stage grounds.
l e poner e e
VSSA

8.7.2

~

~
Analog GND

B 11, AN ZE 2 TBORAS SR BT LU

P AAEAE AN OR 25 B RIS A PGA? 4R 2 ANHIE FL AN R B LS I (] — N0 AR e L, A5 &
PEIE DL, ArXE RS S HOR AR EAT I, DM RG22 LIRS . PGA Bt th B O BB 25 8 1 (%
N AT EERE PGA J5 74 BEAS i ks I FL %

B LR R

FEL I AT DL IE [ B [A) I8 2 o, R S R PR I 17 B P T B i) B S AT S i [ 3 R TR R LI o B85 T 2K
FELATLAYE A 2% N 2 [ ) i 4 AT A BRI Fob XA AR 5 (1) IE TRl Rl ) YR . AR B IAUAR 5 5 NS A28 38 1 FL 30 P I
BRSSO T RER R RIS SR 2% FLE I 20U (5 5, T 4 R N H 38 S B ia B TR 28 1)
[ mf. SNk, 2805x #fFH) AFE & —MEAHILKERFER T 6 f2 DAC, wl#efti s, & 12
r I 7 (1 PRI G B e P R A R U OUR FLAR
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8.7.3

VREF

Analog
GND

2R

1R

VeiPoLAR

VPGA

Analog
GND

B 12. ] AFE F P B 5 o F R I B XU A 5

AR LRI TUWAITE Vpa 261 FIHHE RIS, Fl0, BE PGA 2 = 3. Vapew = 2Vapoiar + Veere  RIXHR
GL) Vrer = 3.3V NSRRI, B Vege 3009 1.65V. BRI, UFEHRIEE Vapoar HLEHN
+0.825V.,

2R (VgipoLar-VRer) 2 1
Vpea= (1R+2R) +VREF:§VB|P0LAR+§VREF

1)
B A E AR I AR ERE S PER . PGA B35 = 6. Vapew = 4Varoiar + 2Veere  Veer DLAHEEN
0.825V. A KIEE Vepoar HLIEHN £0.4125V,

FeEd E% i 6 2 DAC 877, VREFOUTCTL HFHIZE N A 2 #4] DAC [ HEHH .

_ Vrerni'(VREFOUTCTLpacya +1)
- 64 )

VREr

LIRS 5 15

SHUE S, IESZ R HKED & T ISR S 283 . BRIk, R SE ORI REPF U 4% B T L
RGHE S, ZATBITHESRIMRAE . HUSE SONERAE S, IR ZA R R g AT . AR
RATHHL (400 Vpegys LATD Jl S R 75 200 AL A SURIEDE SR 1 FE P e s o X TR B AU FE L% ), AL
i BT e BUAHRS , R, (KBS RER R T LA R R . AU RS 5 AT ZR e — S8
FET: AREUER A LAUS FTRESEL AFE 80 A/D S A\ 51 .

24
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RIEH G FEFA 1] 2 X

ACIM — Alternating current induction motor.
CCStudio — Code Composer Studio.

FAST — Unified observer structure which exploits the similarities between all motors that use magnetic
flux for energy transduction, automatically identifying required motor parameters and providing the
following motor feedback signals:

» High-quality Flux signal for stable flux monitoring and field weakening.

» Superior rotor flux Angle estimation accuracy over wider speed range compared to traditional
observer techniques independent of all rotor parameters for ACIM.

* Real-time low-noise motor shaft Speed signal.

» Accurate high bandwidth Torque signal for load monitoring and imbalance detection.
FOC — Field-oriented control.

Forced-Angle — Used for 100% torque at start-up until the FAST rotor flux angle tracker converges
within first electrical cycle.

InstaSPIN-FOC — Complete sensorless FOC solution provided by Tl on-chip in ROM on select devices
(FAST observer, FOC, speed and current loops), efficiently controlling your motor without the use of
any mechanical rotor sensors.

IPM — Interior permanent magnet motor.

Motor Parameters ID or Motor Identification — A feature added to InstaSPIN-FOC, providing a tool to
the user so that there is no barrier between running a motor to its highest performance even though
the motor parameters are unknown.

Pl — Proportional-integral regulator.
PMSM — Permanent magnet synchronous motor.

PowerWarp™ — A mode of operation for AC induction motors (ACIM) that minimizes motor losses under
lightly loaded conditions.

Rs-Offline Recalibration — InstaSPIN-FOC feature that is used to recalibrate the stator resistance, Rs,
when the motor is not running.

Rs-Online Recalibration — InstaSPIN-FOC feature that is used to recalibrate the stator resistance, Rs,
while the motor is running in closed loop.

SVM — Space-vector modulation.
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WM (BB (TY) BT IR T3 7 4 BURR JESDAG BOSThRtE, AFHREEHI MRS HEAT B IE . 5ok, M98, BUSsLEBeL, FEARUIRE
JESDA8 Rt bt i LR UELE 177 AN 55 . % P11 AT S ARIRCHT IO HI G5 B, Yk s B AL 5 5 M LLALRURTAY . 417 b 6 6
AR 1T ST AT B BT 05 5 0

TIRAESE TR 05 0L AOVERE RS 7% 65 0T T -S540 G 00 15 KB LIS o DL T1 BRAEROTERPY, EL TI Ak AT BB A 220
PRI TR . BB IR T REEASE (5 W05 RGO AL O 05T S B AT

TSP ER 2 7 B A RHUE T S5 . 2 P SOA LR T1 AL 007 RS 117 5056, RN 2 P RIS AR K10 P
B PRI A I B S 2 A

TUAKI R TV ERIRL WL R R S T T1 ALk AL A B BLASSRTRATIOGH) T1 AP BUTT T O BB oL
WA TSR . T T 0655 77 ol 25 1 00012 L, AR T SR = sl 5 VF T, BB, SOATT .
B B TR 75 B4R 28 =7 0 A LT MR B TR PE AT, Bl T AR BLEIE RIR T T P T

AT TR PSR AR T1 (5 BRIy, (AR M AP E TS AR, . IR RN 4 R vEieT
ST 1A S LS IS A RAELAE T T RESK S S = 015 LT R R A A1 B 2

AR T ALPESURAIT A AL 25 2 OB 5 T b0 (05 B0 A7 22 S (B0, Mk G T1 AL SRS RO 1
IR, LSRR TS 0. JKIFHERDIAT . 1A EE T KRR IR AR A8 5 -

P AT, BRI AR B OVt T ARG, (LA 51 B0 A2 3 7 BSOS FRL AR T1 7 RSO AT v
e VRS AR % P, A LSLR IS 5 S0 AR BT A0 2 ARV, AT RUL SOl B I e
PSS AT T A S 1075 0 B R LT SRAUE S0 A 7 4 A0 2R 15 2K Ao o (PR T1 4L
R TSR B T 51

AESCAE 2rofs, 9 T M SR AT FIAT T REAS T1 ALEETAE BIGLRS. T) B0 EL B RLA B AL P B P B A 00 S35 4 0Tl P
U RE 5 e AN BRI 2457 IRV 8 SO, SR PP DY R B I B 2

T ALE AR T FDA Class Il (SSIAR A AT BRBSIT Wi ) IOBEBLYETT, WlE 607 ALY 51 bl T 4 TV BR B FRRORRI L
SURTTISEE T1 RBITED] R T2 1 G S R0 T1 20 R ok e | P T SO s Bef. W0 NI 8, AIFIRSA
PS5 AR T) AL (7 % sl R T RORE AR, UM H 7 iR, EL B2 B ) B il R 5 B FRAR K0 B 47
A REAER

T CUUFR 3 1ISOITS16049 SER /™ i, S8 3 T4, RIS T, DR BTk 5] 1SO/TS16949 %

Ry TSRS E,

7 i
LEa=pT www.ti.com.cn/audio WBESRE www.ti.com.cn/telecom
TR BN 251 www.ti.com.cn/amplifiers THEWL LA www.ti.com.cn/computer
Bl e i www.ti.com.cn/dataconverters HHRHBT www.ti.com/consumer-apps
DLP® 7= i www.dlp.com izl www.ti.com/energy
DSP - #5543 4% www.ti.com.cn/dsp Tk s A www.ti.com.cn/industrial
IR A0 I 2% www.ti.com.cn/clockandtimers BRI7HT www.ti.com.cn/medical
o www.ti.com.cn/interface 27 N www.ti.com.cn/security
bk s www.ti.com.cn/logic REHRT www.ti.com.cn/automotive
e =g www.ti.com.cn/power AR AL www.ti.com.cn/video
iz A% (MCU) www.ti.com.cn/microcontrollers
RFID &%t www.ti.com.cn/rfidsys
OMAP R il b 22 2% www.ti.com/omap
Tosk i www.ti.com.cn/wirelessconnectivity M AR {ELERIAR S R X www.deyisupport.com
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