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com| >=14x |s CTS| ID2..0 | ADR6..0 | CRC3.0 |R|W s| DATAT..0 | CRC3.0 |P s
cDs | IDLO..7 | R[w s DATAT..0 | creso [P

B 2-5. FEfhlmi - B AEAREEL
Cycle

com| >=14x | s cTs D20 | ADR6..0 | creso  |R|{w s DATA7..0 | creso | Pis
cos | IDLO..7 | R[w s DATA7..0 | creso [P

Bl 2-6. M . FHEH/RBA

8 E/HF C2000™ MCU #9 BiSS-C Z6X1 4t #5 1= #1712 % 18 11 ZHCU480B - APRIL 2018 - REVISED FEBRUARY 2026
TR
English Document: TIDUE73
Copyright © 2026 Texas Instruments Incorporated


https://www.ti.com.cn
https://www.ti.com.cn/cn/lit/pdf/ZHCU480
https://www.ti.com/feedbackform/techdocfeedback?litnum=ZHCU480B&partnum=TIDM-1010
https://www.ti.com/lit/pdf/TIDUE73

13 TEXAS
INSTRUMENTS

www.ti.com.cn

#&E
BiSS WM S RFELE AT A7 a5 YT X T LB X BN o il 3 K& — ML (P = 1) IR SZBI A ER 5
—/NFEAL (S = 1) B, MIhReE . UhIhAERTE TIDM-1010 HsEil. BRI ST RE 5 B E
KEN.

2.3.2 C2000 BiSS-C #7/3##: 1A
i BiSS-C fi#i42 HiE47 A3 5 32 B il DL R 45280

+ CPU (C28x)
- B E %, CLB f1 SPI

- WIdGtk CLB THEL8s | DMENZmiD 3% 70 R AR AOE 2 1 MA B B850 R Bk -4
- TR BE

- HHEE W BE CRC A CRC

- ¥ E 1 CRC 58031 CRC #HT L

Al B @ (CLB)

- Ri%k MA B ERF1 CDM £i7

- Wi SPIPICO (55 ARG gD asma v, 2 SPI A 8 DL E i

- R\ OESR W E R RME AL R AR

HATHNMEEET (SPI)

- PTG B8 R ) N

et % ( XBAR. CLB XBAR )

- EEmHEH CLB FIBFHIE S

ANEREE TR

- i RS-485 Z /L IKEN#1Y) TIDM-1010 4R
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TIDM-1010 C2000 BiSS-C Encoder Interface
C2000 MCU
Encoder
CLB_ENCDER_CLOCK OUTPUTXBAR
= = > CLB_OUTPUTXBAR clock (MA) >
Or CLB override peripheral output
. SPIPICO
CLB SPI CLK Cable length

(2 Tiles) INPUTXBAR or propagation delay |

«———>

SPI PDE CLB_INPUTXBAR :

5 |

|

RS485 :

y Differential signals |

SPI Peripheral MA- / MA+
3 Ll
y TIDM-1010 | SL-/SL+ .
BoosterPack BiSS-C
Encoder Absolute
L, SPIPICO | response (SL V+/gnd Position
. RX FIFO . ponse (SL) »  Encoder
C28x
CPU
Encoder power enable
TX_DIR
TxEn (held low)

Bl 2-7. b Ak O SEHTHE A

&E
1E F2837xD. F2837xS #ll F28007 #ff I , CLB LikHE:E i SPI #iAN{5 5. TIDM-1010 Fh{E AT
CLB 4 ity SPI B8tk h [0l 7 B B N 51 L, 5K SPI PDE 51 ik, i TMELER |, 1550
TIDM-1010 J5i38 &,

AR T LR 5T

* TIDM-1010 figif4:
+ f13#% CLB () C2000 MCU %
o YmAggsE OE A C2000 HE

2.3.3 TIDM-1010 35
TIDM-1010 H 2L Ihfe -

« JHT C2000 MCU Fmht g2 [i] RS-485 i3 125 73 28 I UK fe A 2% o
M MCU %t 2] RS-485 JXah#% AU 2% 77 3 #1110 TXEN {55 . X T BiSS-C SLHL , %15 T REHEH T,
#H %] GPIO ) SPICLK (5% , fEHA{E5 0 CLB #hixtdzil. *FFFk F2837xD. F2837xS Al F28007x #%
PEZ AN 52 SCREasfF , BRIEBSRTER . fEHADERE b , CLB REG8 N # AT (1) SPI AN HR LR %
. &/iE
TIDM-1010 # 55 Position Manager BoosterPack (BOOSTXL-POSMGR) #[f , iX &% TIDM-1010
A DA Al UM R B A B D 2 A G . BRUE LT |, IZBGRA T A ThRE . 1% % Wi 1 B4 X BiSS-
C, T LLZBE A SRS AR R R R
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% 2-3 %1 7 TIDM-1010 BiSS-C 2 b (1742 2% DL % X S8 35 32 2 (K T Rg
% 2-3. TIDM-1010 ##1 BOOSTXL-POSMGR ##:5%

P i B fH TIDM-1010 fii
) _— M, f#H 8 LaunchPad 2 1147 B Bk T Bt Fi

Abs-Enc-1 (J7) BISS-C MR AR A LaunchPad 31 HESL. 1525 3.3.1.
Abs-Enc-2 (J8) BISS-C I b 4t 4 s 42 %
Abs-Enc-2 7L (J10) FVFLES 2 ﬁfﬂﬁ?ﬁ’l‘)@@ﬁ%ﬁﬁ%ﬁ (£ Bk =
SinCos (J14) SinCos 4afid#% 5
EEEAS RS ((J14 A1 J15) B 15V B HL B e s A R 2 0 1
PTO (J17) JikH 1 i fD
J1. J3 Al J4. J2 BoosterPack &% 4% &
J6 5V H.ii AN =
J16 15V B IEHE AR 4% Uil A\ i

K 2-8 /48 1 LaunchPad H kB4 RNk s b RIgm TS &% .

Site 1 (J1 J3 + J4 J2

x1 BiSS-C or other Absolute Encoder and PTO

x2 BiSS-C or other Absolute Encoder (simultaneously)
x1 PTO

x1 Resolver and PTO

x1 Absolute SinCos (Channels C and D, requires two
BOOSTXL-POSMGR)

Site 2 (J5 J7 + J8 J6

X1 SinCos Encoder

x1 BiSS-C or other Absolute Encoder and PTO
x1 Resolver and PTO

x1 PTO

x1 Absolute SinCos (Channels A, B, I, requires two
BOOSTXL-POSMGR)

& 2-8. TIDM-1010 #zf1 BOOSTXL-POSMGR 47 %58 7 &¢

RIERA RSB, TIDM-1010 78 BOOSTXL-POSMGR i FH4mfid 2% 1 i&E#:. i #Y LaunchPad 2 1147 B B ik
T3t A1 LaunchPad 5| fiHES) (&S MY 3.3.1) . iEREMH LaunchPad #0478 2. & 2-9 7R T HIC#E
$%. TIDM-1010 BoosterPack 1] 5¢ %% J5i #f [ 7] )\ BOOSTXL-POSMGR 7= 5 T TH R %K.
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CLB_SPI_CLK to SPICLK connection can be internal to
the MCU on all devices except F2837xD, F2837xS, and
F28007x

CLB SPI CLOCK
CLB_ENCODER_CLOCK (MA)
X &1 L 80 80 RS485 C+/ C- (BiSS-C MA)
SPIPTE
PWREN 221 [62] 1 79 | |59 | SN65HVD78D
43 63 TxEn |18 58
25| [6a 77| [57 — GND
45 | | 65 76 | [ 56 | spiPICO (BiSS-C SL)
46 66 75 55 e roa
47 | |67 | |74 ] |54 —————»X RS485 D+ /D- (BiSS-C SL)
SPICLK | 48 68 73 53 e
49 | | 69 [ 72 | |52 | Direction SN65HVD78D Encoder
50 70 71 51 Forced low for BiSS-C
LaunchPad LaunchPad
J51J7 J8lJ6 5V
Power Enable —_—
TPS22918TDBVRQ1
LaunchPad BoosterPack Header Site 2, — GND
BoosterPack Encoder 1 -

2.3.4 MCU ZFJFZER

& 2-9. BoosterPack J51HE&]

% 2-4 HIH 7 TIDM-1010 &% i&iH4# F i C2000 SZiF MCU % .
% 2-4. TIDM-1010 %5155 B

BRI AEE gyt Fi&
CLBx2 A 1 B S RAR At SPI Il SEIRAMEAN CDM firfa#l. Wnitisis
Besefl s, WA 205 BT CLB R N/ 2
o
GPIO x 3 10 CLB #t , MA Zfit 52 it o
CLB #iith , RS-485 J5 [ fatil (TXEN)X - BiSS-
C , ZESREFEEF.
CPU %4t g& sh fs ] (PwrCH) i DL HAth 77 204%
HgmAL A R (an AN ), WIATE ENZ
55
GPIO x 1 I/0 (X IR F2837xD. F2837xS #l |« CLB_SPI_CLK fJ CLB #fi
F28007x )
CLB K%Y 1 : Hut 5] MM 2% Fr 2] SPICLK %
No
CLB 2% 2 s mli A : B 4EM CLB y SPI fit
PRt . TORAMTER |, H] AT A
Ko
INPUTXBAR & CLB_INPUTXBAR x 1 Hige, 110 ¥ SPI PICO 5| Jii%#:5] CLB i\
OUTPUTXBAR & CLB_OUTPUTXBAR 4k e, 110 ¥ CLB #ihi%#: 3] ENCODER_CLOCK (MA)
+ ¥ CLB i##:3] TXEN GPIO
SPIx 1 FELLAN 1/0 —/NF T2 RS-485 Y B Z 515 5 1 SPI Sl
SPI il CLB 2.
CPU FiIpy 1% R HRTHRER) CPU APy AE A F S UL

2.3.4.1 A\ JH{E5H CLB 24k

AT T SRR ST B\ B A CLB IZHBUER: . HM MR ) — s fFr , A3 I 75 2 R 1 i i A5

T,

1. P A E%E 2 GPIO 5 HIF1 SPI BT E R T 23 4F4F A 1) LaunchPad 5| JHIHES .
2. CLB Ry N A H IEF IR TAZ 8 Re 1 DL S . il , £ 254F INPUTXBAR i As &

CLB_INPUTXBAR.
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3. FRrER) CLB S Ik T2 4878 55 SPICLK & HAhE S RE /. #iltn , wnRAEH SPI-D , M4 fE ]
E#V5 R SPI-D gk b sEaliit.

&E
TE 5 N
o BB R T RRR N T CLB 2K N 4 TTERE
« JEER RE RIFERIR _LAM. BN : D Z24iasi 2. D_RE &l CLB AR a8 2 A A
CIEER=
o G RFKAFIRSHLIH L , # FRAME_STATE. G &M/ MIRAIES + G.sO il G.s1.

&
LaunchPad A3 #F F28P551x. AR i 75 Ei 4 F i 4% BOOSTXL_POSMGR K54k 7E controlCard 13l
Rz JE
&E

BT LaunchPad OB 1 ZEH#E88 4 F28P55x Ji /N s FF.
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ENCODER SL+/ SL-

F28P55x and F28P551x BiSS-C CLB I/0

=

RS485 Logic

SPI PICO Pin
GPIO8

|

CLB_SPI_CLOCK will be
delayed from the original
response due to tile input

synchronization and tile-to-tile

delay. Because of this, a
similarly delayed response is
connected to the SPI. This
minimizes the delay between
the two signals.

RESPONSE_DELAYED

BiSS-C Interface FRAME_STATE_TILE
(Tile 1)

OUTLUT3
out 19

RESPONSE
——»| CLB_INPUTXBAR1

C28x CPU

Power Enable Pin

GPI1028

v

CLB TILE1/2

Held low for BiSS-C

TxEN
GPIO3

Monitor SPI CLK test point during debug and
validation. This GPIO is not required for normal
operation if an internal route to SPI CLK is used.

C28 GPREG

CLB_ENC_CLOCK [GOuTiuta
out 4

—— C28x CPU

SPI-A Peripheral
CLB_SPI_CLOCK OUTLUTO SPICLK_IN
out 24 (override) SPI TX FIFO SPI SOMI Pin
Not used Not used
i OUTLUT1
in 6 outos | ———— ng\zfﬂgg)m SPIRX FIFO »| RXInterrupt
SPI PDE_IN
(override) On this device this tile can override the
specific SPI signals directly. An external
connection is not required.

ENCODER CL+/CL-

—>| CLB OUTPUTXBARS i—>| GPIO0

LATCH

BISSC MA | Rsass5 Logic [€

Depending on the GPIO pin requirements

of the design, OUTPUTXBAR or

START_OPERATION | i
e RIS E . Holas MARioh CLB_OUTPUTXBAR can be used to
2.3 CLB cycle 9 connect CLB_ENC_CLOCK to the pin.
delay due toyS ne Refer to the datasheet for which XBARs
Y Y connect to which GPIO pins.
RESPONS| . RISING_EDGE
Sync | int FILTER
C28 GPREG
BISS_CDM_BIT
——»|in7
BiSS-C Interface CLOCK_GEN_TILE
(Tile 2)
. | ENC_cLoCK o C28 GPREG
in2 > START_OPERATION 0
——  »| in
in3 RISING_EDGE
FILTER
RESPONSE sync | in1 Ol;ItL#JJS
o ina SPI_CLOCK »( E : ) ( )
2-3 CLB cycle
|- RISING_EDGE delay due to Sync
»|in5 FILTER | '
CLB Global MUX plus
Input Pipeline
OUTLUTS o
out21 |= T T T T T >| in3
FRAME_STATE
OUTLUT2 uclCiBlcyCieldelay FRAME_STATE
— — — 1 -
out18 |—»|---——f7"—-——-—-——- EE— in2
out26 [—7
ENC_CLOCK OUTLUT1
out 17
SPI_CLOCK OUTLUT2
out 18
One CLB cycle delay Override SPI PDE_IN
CLB Global MUX plus
Input Pipeline

& 2-10. F28P55x Al F28P551x i\ #Hfl CLB {1
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F28P65x BiSS-C CLB I/0 i

X Bi C28x CPU Powe(;;rglsbée Pin

TXEN

ENCODER SL+/ SL- N . GPIO1
‘—’4 SPISIMO Pin | RESPONSE 11 & INPUTXBAR CLB TILE3/4 Held low for BiSS-C

«—> GPIO91

I~ T T T T 7T 7 T TsPickTestPont T T T |

I

BiSS-C Interface FRAME_STATE_TILE |
CLB_SPI_CLOCK will be (Tile 4) | GPIO6 (override of ePWM4A) |

delayed from the original I
response due to tile input L
synchronization and tile-to-tile
delay. Because of this, a CLB_SPI_CLOCK | OUTLUTO
similarly delayed response is — — — 1
connected to the SPI. This out 0
minimizes the delay between —_ — —

Monitor SPI CLK test point during debug and
validation. This GPIO is not required for normal
operation if an internal route to SPI CLK is used.

— SPI-D Peripheral

the two signals. out 24 » SPI CLK_IN
(override) SPI TX FIFO SPI SOMI Pin
RESPONSE_DELAYED _I Not used ot used
- in 6 B OUTLUTT ] SPIPICON SPI RX FIFO »| RXInterrupt |——» C28x CPU
out 25 (override)
SPI PDE IN On this device CLB TILE4 can override SPI-D
@—' (overrid;) signgls directly. An external connection is not
required.

ENCODER CL+/CL-

CLB_ENC_CLOCK
O%leglin‘ —P| OUTPUTXBAR1 i—bl GPIO2 BISSC MA RS485 Logic

C28 GPREG Depending on the GPIO pin requirements of the design,
| . OUTPUTXBAR or CLB_OUTPUTXBAR can be used to
START_OPERATION _
- in0 RISING_EDGE LATCH Hollds MA high connect CLB_ENC_CLOCK to the pin. Refer to the
FILTER during CLB reset ¥ s .
2-3 CLB cycle datasheet for which XBARs connect to which GPIO pins.

delay due to Sync

@RESPONS syne | m1 I RISING_EDGE @
’ FILTER 4’.
BiSS-C Interface CLOCK_GEN_TILE

C28 GPREG (Tile 3)
BISS_CDM_BIT C28 GPREG
—»|in7 START_OPERATION [/ 0
in
in2 ENC_CLOCK »( 0
RESPONSE ; OUTLUT3
) RISING_EDGE Sync || in1 —
in3 out 19
FILTER
2-3 CLB cycle
delay due to Sync
o ina SPI_CLOCK o E
) RISING_EDGE
»| 5 FILTER | ’
CLB Global MUX plus
Input Pipeline
OUTLUT5 N .
out21 |7 T T T 7 > in3
FRAME_STATE
OUTLUT2 Clp Gl @b ey FRAME_STATE
— = = :
out18 |—»|--——""—"—-—-——- | in2
out26 [T
ENC_CLOCK OUTLUT1
out 17
SPI_CLOCK _[OUTLUT2
out 18
One CLB cycle delay Override SPI PDE_IN
CLB Global MUX plus
Input Pipeline

& 2-11. F28P65 #i . #iHifl CLB fEH 7k
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2.3.5 CLB BiSS-C sLH #4058

CLB 57 LR LAE -

* fiH CDM ik i gmtdgs it 20 MA {55 .

o 545 SPI PICO 155 A4S gt 281 [N .

o ¥ SPICLK S54& N B %t 55

o SPI AL b DRI I N

ARFAE T PR3 CLB 21k

o BRI RFESEGNER CLB 17 M.

o [FE TR EER CLB AR LT,

2.3.51 EH T

FESCHL CLB Wit i, 1 5edi K B B8 FF 75 1K) CLB 47 N n Re 2 il . Nt |, BB — P rfH
% . [H#—TF , BiSS-C & E MA 5 5 Mgwidgs fmi N . fL%im] AR5 i FRAME_STATE , Wil 2-12 iR
B RSN T ENE B CLB T, % 2-5 Bx T — AN nlmst,

% 2-5. BiSS-C ¥ 43| CLB Wit

HETA CLB Mg

PR FRAME_STATE B IRIRASHL (FSM) © 7245 5 Je iR AR A fi s AN 5 00 T 5 2R
ARPAREE SIS S - N T MA, A D TFEAMES |, ISR WU BT . R TCRLAR K AR B b TR R B BN
T SPI I 4 RIG , LUT (k3R ) SARIEZIN 3 A B s bR iy .

N MA F1 SPI i i s B0 f i e ok e E;EMJW | XS B g . R R AILNY | TSI MATCH fR/R (i
Vs SPI Bl 55 2w 25 1) e B %o 5 Az SPI IS B A THEORR IT DO AT B | {375 00 7R S 40 5 G LD 8% (Y0 ) 37 1 ff % 5%
AR BRI S G H 2% ) W LI Fe 9 SPI 3R LUT S 7EAS 75 B b B L b

7E BiSS BT HIE |, K MA 15 S5y i Fal i F | GPREG #i\ , C28 f[|i] CLB $§7~ CDM A4 A S FidE RK HF. X5 LUT
( CDM £ ) W, SRIGTEAE SRR B 1 B S R E MA L

¥ TXEN %F BiSS-C , TXEN {##&HE . CLB iyt LUT W4t M % & “0” .

i &% MA |, #R CLB % C28x M. Bl T %101 5341 SPl. CLB GPREG i C28x CPU E##H  CLB

LPNVBIE B
FRAME_STATE IDLE TRANSMIT_ MA TRANSMIT_ MA _AND_RECEIVE_SL RECEIVE_SL

|
i
L

|
|

<
|«
|

|
o VAUV AVAV AW AWV FaVaWaVaWaWalVal )V — /
|

»e
Il
|
|
|
|
|
|
|

gl
|
|
|
|
|
|
|
|
|
|

Encoder response

SL at Contrllr AcK| SOOI ) // (5 19 G0 (2 // TOCE| Tmeow [

|
I
I
Ny
CLB generates the SPI clock to receive response }
I
SPIRX FIFO
Interrupt to C28

|
|
|
4
I«
|
|
|
|

El 2-12. BiSS-C B A HIBIEHF 55

TR SR E T RBAT N AT AL . WP S BTG, RS BOHT R R T A I A S B . K] 2-13 fE
/N T f#H] CLB SystemC i A AU A I IE R B, R B 52 UM AE b as I N . BRI 2-13 52
SEBRBETHE R, (I 4R 5410 5 KA.
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START_OPERATION (GPREG rising edge) TILE4 INO=

CLB_ENCODER_CLOCK (MA) (TILE4 OUT4)

CDM_BIT (GPREG) (TILE4 IN7T)
CLB_ENCODER_CLOCK_COUNT (TILE4 Cl)
CLB_ENCODER_CLOCK_COMPLETE (TILE4 COUNT1 MATCH1)

RESPONSE_DELAYED (SL) (TILE4 OUT1)
CLB_SPI_CLOCK (TILE4 OUTO)
CLB_SPI_CLOCK_COUNT (TILE4 COUNT2) =
CLB_SPI_CLOCK_COMPLETE (TILE4 COUNT2 MATCHI1) =

I
IDLE CI'RANSMITiMA TRANSMIT_MA_AND_RECEIVE_SL RECEIVEﬁSL
T ] > >
FRAME STATE (sl:s0) (TILE4 FSM1)=|| oo [o1 Yo 11
_ ) ‘
IDLE (TILE4 FSM1) = I .
SPI_PDE_IN (TILE4 FSM1 sl) = ! j !
| « 3 >
B/E

WS (TILE4) X8 FSM_GEN_TILE. 2 E e it . HisZi1y 2.3.4.1, T
s R P T

K 2-13. CLB &5

A& 7B 2-13 ibric 1 2 4 kiR &t 5810l SR E T . bRl
1. M IDLE ##:%] TRANSMIT_MA
2. M TRANSMIT_MA %:#:%] TRANSMIT_MA_AND_RECEIVE_SL

3. 1 TRANSMIT_MA_AND_RECEIVE_SL HfJ#]
4. %] RECEIVE_SL

£ IDLE RIS, 3 0 ERAERES) . C28x wbztilid LA N7 Akt 5%

« JiZE CLB A1 SPI

« @it CLB iZ#EHf{) GPREG % 17#%¥ START _OPERATION {5 54i 5. GPREG f& CLB (i@ H %17 , foir
C28x HEd= BN .

25 : | 2-13, R (1).

START_OPERATION 27—/~ CLB_CLOCK W REFm -, BOAEE XM A S 7 CLB I B AR IE A% . a5
i (1) &b, FRFEWL (FSM_GEN_TILE [ FSM1 ) £l ks FRAME_STATE M IDLE # %] TRANSMIT_MA iR
A AT R o

7 TRANSMIT_MA 18] : Zwfithas iz O gnidgs K1k MA (55 . IS5 2 B R 5 2 LU R BIT e SCECE IR Bh & 3 T
Bl JEEABO O TG as i o #1508 MA $R4ERT B, CLB Mid% SL ZR 156 LASRTG g il 25 i v .

21 : K 2-13 , #3512 (2).

N TR GRS S MR, CLB 2xMids SL 1) LAy LT BT ACK 2 Ja (TR o AR 57 f 55 (R s ) AT LA
RATRECRE I B, BAREOR T amigas PRSI BSEK . thah | 0 R gmhs 2% 75 ZATHM i m R E] | U SEK ACK

K B bS8 B TFUAAI ) | FRAME_STATE 2 HETHH U T K i% MA Fl4320 SL.

2 ® 2-13 , #512 (3).

CLB JFUi SPI AR HR I A B

« CLB £¥ CLB_SPI_CLOCK SWiNixt . #£ CLB Az B i b (1) b THI ot w7 35 AT SRR

o I E AT RS AN CLB_SPI_CLOCK %323 SPI_CLK_IN.

o VMR IR AT A AT SPI BB . TR Match 1 FRIR I RIE T TR Y SPI BBl A I R
WA FEZERIASN SPIIN &R, LK SPI ) FIFO 3783 FIFO iikrZR il
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217 © 2-13 , 718 (4).
2.3.5.2 FRAME_STATE 4%,
ATRANT L T FRAME_STATE 4 %.. FRAME_STATE 11 57 i€ 15 555 Y BT 75 45 5 I 1) A RO 8 s
FRAME_STATE ( FSM_1s1. s0 ) 7£ 4 Rz 2 A4
o ZH
- TiEH)
- CLB %1% START_OPERATION {55 ) _F T It L S m i g i b
* TRANSMIT_MA :
- g g i
- MmN PAIRIS 4n i 5 ACK
+ TRANSMIT_MA_AND_RECEIVE_SL
- MRERAL gD A I B
- FFUs SPI IR Lo B
- FEMLIINE] | gAY SR SPI A I AL TIE RS
+ RECEIVE_SL :
YR 2% B 1) % B 5 A
CDM {7t MA 55 LA FiSaRE
TR SPI PR AL B 5E Bl i B 20
FR A B B AT R ) SPI e, mT LA EREAM ) SPI R 4ok & SPI AT,
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Frame State Generation
Located on FSM_GEN_TILE
FSM_2
LUTO CLB_SPI_CLOCK Generation
A
Frame State Generation
START_OPERATION_RE or RECEIVE_DATA
ENCODER_CLOCK_COMPLETE (aligned)
» 0 s0 >
RESPONSE_RE ; ) FRAME_STATE @ Count Generated Clocks
e s »>
FSM_1 IDLE - COUNTER_2
@ xe0 out > CLB_SPI_CLOCK
xe1 R COUNTER_1
CLB_ENCODER_CLOCK
IDLE TRANSMIT_MA
s1, s0 START_OPERATION_RE N
0,0 i
RESPONSE_RE
Reset by C28x (ACK detected)
ENCODER_CLOCK_COMPLETE
RECEIVE_SLO TRANSMIT_MA and
(TRANSMIT_COMPLETE) RECEIVE_SLO

-F———— e — — —
lOutputs used are device dependent. |

Refer to CLB I/O diagram. |

FRAME_STATE
ST OUTLUT — I

I
: sg ————* ouTLUT —_

RESPONSE_RE - ACK_DETECTED
— = | o out HLC.e0

S0 o i LuT.2 RO = nDataClks
FRAME_STATE Clocks required to receive data after ACK
S1 — » D ACK from encoder
! detection

2-14. FRAME_STATE 4%

—FHE SN A R E R R ER (K 2-6 f1 % 2-7) o AMMANE OR BHAER , HiAF CLB TR
o X AN BRI R fl B K T 3
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% 2-6. FRAME_STATE FSM_1 £i#EHE , R4 s0
ET:1E 7N
(el1. e0)
RESPONSE_RE. START_OPERATION 5% ENCODER_CLOCK_COMPLETE
0.0 0.1 1.1 (M) 1.0
0,0 0 1@ 10 0
IDLE
0,1 10 10 0 0
TRANSMIT_MA
E—RE
4 4 4 4
s1,s0 1,1 1 4) 14) 1 4) 1 4)
RECEIVE_SL
1,0 0 10 10 0
TRANSMIT_MA
RECEIVE_SL
(1) XMNTIEEEIN e1:e0 HE. REW ARG X FHE LT ARENAT N
(2) Is1&!s0&e0
(3) Is1&s0&let
(4) s1&s0. C28x £ ACKRA 1,1 4[] IDLE.
(5) s1&!s0&e0
% 2-7. FRAME_STATE FSM_1 Ri&E , IR s1
E1:E AN
(e1, e0)
RESPONSE_RE. START_OPERATION 5 ENCODER_CLOCK_COMPLETE
0.0 0.1 1.1 1.0
0,0 0 0 0 0
IDLE
0,1 0 0 1M 1
TRANSMIT_MA
%
2 2 2 2
s1,s0 1,1 1@ 1@ 1) 1 @)
RECEIVE_SL
1,0 1 3) 10 1) 1)
TRANSMIT_MA
RECEIVE_SL

(1) !s1&s0&el
(2) s1&s0. C28x <=l MRS 1,1 F 4] IDLE.
(3) s1&!s0

KH FSM_1 [ OUT 15 5% BT 28 RPIRES

I 2w T i P4 D I A 1% BE T 57 — AN BB R 2r o Pl 2-14 BRI LUT_2 B Ses il 4 i 2% ) ACK. i
FRAME_STATE Jy WAIT_FOR_ACK (0,1) 7+ H. ENCODER_RESPONSE_RE Z& Ay Hi°F , T2 7= 46 2]
ACK. XFEfHEIA 110 & (i1 &li2) :

+ i0==1: ENCODER_RESPONSE_RE 75 Jy= H1°F

* (li2 &i1) == FRAME_STATE == WAIT_FOR_ACK (0,1)

2.3.5.3 CLB_SPI_CLOCK 45,

CLB skl gmtid gs fma s | SR )5 SPI SR b Bk ARG . 1o iR 8l i 5 S ELFnsii R . & 2-15 JeoR T
A SPI ) CLB #8%. 18] 2-16 o~ 7 FH RN K45 B .
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8RB TR A 2 R ( #R8 SPI_CLOCK ) . #£ CLK_GEN_TILE 45k SPI_CLOCK
it

¢ COUNTER_1 : Bt G2 LA (555 ) - SPI_CLOCK f&y i 14 e MG v P-4 4 2 [a] [ Bf ] LA CLB
B BOE AT . 3 DL R ILECE S -
- FPLES ;X N T A A ARG T
- match1 : Xt R T8 ) e o P i 4
- match2 : XN T B i 5
* FSM_1 : #R#E COUNTER _1 UCECE AL sl 5032y : match1 A LA
« LUT_O : 23] COUNTER_1 match2 % i BT 7~ B 8 5 B i 2 47 - K o

PRI B SRR B R 5. IX AL SPI IR BRI A 43 Wi NPT A R A o X S I B T e B
1. BT HRZERRIER | w ] s 2L , a1 15 2.3.1.1 thTA.
2. YWAYERIE W] BEAEIR M ACK LS SR AN AL BRI ), 40 45 2.3.1.2 A

TR AR, LUT_O Mi4% ETHATHI RS 5 S5 — > ETHI0 BTN (ACK) RL2 JE PR Ac . Al 2 bl iy
i, LUT_O0 25 A7 COUNTER_1 , M SPI_CLOCK S 8% 5%
=B RARYENE SPI_CLOCK /% CLB_SPI_CLOCK. 1 [# 2-16 ffi7x.

* SPI_CLOCK 4= i 4Lk 1] b SPI 2 mi N i 75 e s 1a] 58 K

* CLB_SPI_CLOCK X % H f22ie N I 75 F6 B 4

XS iEE ] FSM_GEN_TILE Ff#) FSM_2 i SPI_CLOCK_OUTPUT_ENABLE {5 53z, OUTLUT {#
FHIAS 5 R4 75 2 /o 4 sk L1 SP1_CLOCK.
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SPI_CLOCK (internal) Generation
Located on CLK_GEN_TILE
SPI_CLOCK_TRANSITION_HIGH
SPI_CLOCK_TRANSITION_LOW
r———1
SPI_CLOCK | _FsM |
—>» €0 s0 OUTLUT ™! GEN TILE
SPI_CLOCK_ALIGNMENT SPI_CLOCK_TRANSITION_LOW FSM_1 L__ —I
reset zero » el - st
NTER_1 SPI_CLOCK_TRANSITION_HIGH SPI_CLOCK rFem———— = = — =
€28 GPREG event cou - match1 = = = xe0 Generation out I Output used is device dependent. |
START_OPERATION SPI_CLOCK Refer to CLB /0 diagram. |
.—b mode0 Duty Control match2 [—— xel _—————-_———
—b mode1
match1 = BISSC_FREQUENCY_DIVIDER -1 RESPONSE o .
match2 = 2 * BISSC_FREQUENCY_DIVIDER - 1 ! ou
r—— =1 LUT_0
| _FSM 1 i1
GEN_TILE G o FRAME_STATE CLB_SPI_CLOCK
| - | = i2 Duty reset control
SPI_CLOCK_WIDTH_REACHEDI™
Reset SPI CLOCK edge generation to align the clock with the received data when:
* SPI CLOCK width is reached or
+ RESPONSE rising edge is detected during WAIT_FOR_DATA
—_———_——
lcLk_GEN_TILE |
- T —_—
CLB_SPI_CLOCK Generation
Located on FSM_GEN_TILE
—_————— e —— —
Output used is device dependent. |
CLB_SPI_INCREMENT_COUNT @ L Refer to CLB I/O diagram. |
reset zero SPI_CLOCK 0 out
COUNTER_2 OUTLUT
CLB_SPI_CLOCK_COMPLETE CLB_SPI_CLOCK_OUTPUT_ENABLE
event CLB_SPI_CLOCK match1 e0 s0 i1 CLB_SPI CLOCK
mode0 Counter match2 RECEIVE_DATA o1 FSM_2 1 2 Output
match1 = spiClks CLB_SPI_CLOCK
mods1 xe0 Increment Count out

FSM_1

SPI_CLOCK_RE
E_RE M xel
st | CLB_SPI_CLOCK
[ty
|ELK,GEN,TlLE | Route to device’s SPICLK input

Kl 2-15. CLB_SPI_CLOCK 4 5%,

IDLE
4| out

For this simulation diagram, TILE4 == Frame State Tile (FSM_GEN_TILE)

RESPONSE_DELAYED (TILE4 outlutl out) =
SPI_CLOCK_TRANSITION_LOW (TILE3 COUNTER1 match zero) =
SPI_CLOCK TRANSITION HIGH (TILE3 COUNTER1 matchl) =
SPI_CLOCK (TILE3 FSM1 s0) =

CLB_SPI_CLOCK COUNT (TILE4 COUNTER2 count) =
SPI_CLOCK_OUTPUT_ENABLE (TILE4 outlutO inl) =
CLB_SPI_CLOCK (TILE4 outlut0O out) =

B
WG] TILE4 X FSM_GEN_TILE. Z%E3esifi TILE3 Xf)% CLK_GEN_TILE. #Z#EHr 1) )
REDRIBEUT I o A RS R BB 7 |, 2S5 2.3.4.1.

&l 2-16. SPI B84 Al B TE
2.3.5.4 ENCODER_CLOCK (MA) 4%
ENCODER_CLOCK & BiSS MA *E izl T E—"5 1 /< ) CLB_SPI_CLOCK “:jk. AWM EEZ R

o ZERRA) MA IR R T A 3 i [ R B (] o
© MA {55 [ AR S A A0 DR iy BT BT, BAdE78 CDM Az
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2-19 Ffghrid (1) FEmiE B 2-18 H AT s (2 ARAS T 2w S 25 1) ACK . fEFRIE (1) Z 8T, AR T R EE
= MA B WFRiE (1) TFUG , iR Es MA e EE A X+ 4 + 6, Hrp -

o X A7 PLEST K (R + £ )

o 447 : FFUEAr + CDM 7 + BHRAL + 2547

+ 6fif : CRC fir

ZECE N T A% E FSM_GEN_TILE HLC %7472% RO 1. HLC i FH AR DL S 24 i i B8 i i & i o
(COUNTER_1 match1). #illn , i&Z#E 2-19 :

1. WRX=13, MNHAFEFE HLC RO F1171#% 23

2. FEARIC (1) ALK IE] ACK I, ik HLC F2FF.

3. HLC #2477 CLB_ENCODER_CLOCK_COUNT (4) , ¥/ RO (23) = 27
4. HLC ¥ 27 hn#:#) COUNT_1 match1 +

5. 4 CLB_ENCODER_CLOCK_COUNT it #| match1 i , MA B4 A4 B 58

ENC_CLOCK (internal) Generation Logic
Located on CLK_GEN_TILE

—>» e0 s0 OUTLUT ° 4‘ FSM_GEN_TILE |
ENC_CLOCK_WIDTH_REACHED ENC_CLOCK_TRANSITION_LOW FSM 0 ENC_CLOCK | I |
»| reset zero el - s1
F——— e — —
COUNTER_0 ENC_CLOCK_TRANSITION_HIGH ENC_CLOCK Output used is device dependent. |
€28 GPREG event - |matent xe0 Generation out | ™ Refer to CLB 0 diagram. |
START_OPERATION 0| ENC_CLOCK e ; L—_————————
mode Duty Control matct xe

—b mode1

match1 = BISSC_FREQUENCY_DIVIDER -1
match2 =2 * BISSC_FREQUENCY_DIVIDER - 1

—————— | | Route to RS485 logic
| CLK_GEN_TILE | | CLK_GEN_TILE | ENCODER_CLOCK

- -
r
CLB_ENC_CLK Generation
Located on FSM_GEN_TILE
<
E\
_——— e ———— [$)
0 s0 | Output used is device dependent. | %
FRAME_STATE Refer to CLB /0 diagram. @
( 54—, o1 FSM_0 “ L _Referto CLB l/0 dia gram. |
ENC_CLOCK Append CDM bit to ENC_CLOCK_MA N
xe0 VA out i0 ouTLUT out
BISS_CDM_BIT
xel » i BISSC_MA
(ENCODER_CLOCK)
i2 ion
w
FSM_1 IDLE . P
FRAME_STATE resel zero 2z
o0
event COUNTER_1 match1 zZ9
|
ENC_CLOCK_RE - ] CLB_ENC_INCREMENT_COUNT CLB_ENCODER =]
@ i0 out mode0 CLOCK_COUNT match2 o
it LTt mode1
( : } FRAME_STATE Qualification to the
i2 FRAME STATE Updated by HLC e0 on ACK received from encoder L—» 0 out
- to match1 = COUNTER + RO
i3 il
START_OPERATION_RE LUT_0
i2
ENC_CLOCK_RE -
FSM_1 START_OPERATION_RE or ENC_CLOCK_COMPLETE (aligned**)
FRAME_STATE
** aligned with ENC_CLOCK_RE
IX]
2-17. ENCODER_CLOCK (MA) 4 1%
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Encoder ACK Detection Logic
Located on FSM_GEN_TILE
RESPONSE_RE . ACK_DETECTED
—_—> IO out = > HLCeO
50 o it LUT_2 RO = nDataClks
FRAME_STATE Clocks required to receive data after ACK
S - » ACK from encoder
! detection
i3

&l 2-18. Zida¢ ACK 25

i

i

i

|

START_OPERATION RE =| | .
RESPONSE_RE (TILE4 LUT2 10) = | ] 1 | | |

ACK_DETECTED (TILE4 LUT2 out) = I

HLC updates matchl (TILE4 COUNTER1 matchl load) = |

COUNT for CLB_ENCODER_CLOCK COMPLETE (TILE4 COUNTER1 matchl) =| 200 Yoz

TILE4_HLC register(0)[31:0]

Il
o
6

BISS_CDM BIT (TILE4 FSMO xel)

ENC_CLOCK (TILE4 FSMO xe0)
CLB_ENCODER_CLOCK_COUNT (TILE4 COUNTER1 count)
CLB_ENCODER_CLOCK_COMPLETE (TILE4 COUNTER1 matchl)
ENC_CLOCK Mr (TILE4 F5MO out)

BISSC_MA (TILE4 outlut4¢ out)

Ui iy BISSC_MA held high

T I T

&E
iR Hs| TILE4 X8 FSM_GEN_TILE. #Z sz TILE3 Xt CLK_GEN_TILE. #ZHHef i fHnr
REDR S TE T 5. A RARI T IR AMEH I, ST 2.3.4.1,

& 2-19. MA £ BT - CDM {55 HHF

CDM 744 BiSS-C itk 4 2 9w 25 1 — A1 i 135 . MA 5 5 1R I 0 U4 o F P B B, DLFR R 2491
CDM fi7. & 2-19 &7~ 7 BISSC_CDM_BIT HiL Ay BT 5 Bk . 1K 2-20 g7k 7 BISSC_CDM_BIT 55
AR HL I 45 FL TE . BISS_CDM_BIT {55 B N2 /) GPREG 1) C28x CPU ## il .

&
ST ZHE |, E5IRE (FHTFEKHT ) £1F BISS_CDM_BIT 55 H . 4ifid#ekszfr CDM L
R NS S PRI . B, i BISS_CDM_BIT 15 5 v HF | 4wt 28 £l 5] CDM A7 {E
N 0. BAFEHEE T IXFh

¥4 FRAME_STATE [5 CLB_ENCODER_CLOCK_COMPLETE ([ 2-17) ifii 4% , FSM_GEN_TILE f¥] FSM_0
4244 BISS_CDM_BIT H-F I ¥ MA {55 . £ BISSC_CDM_BIT P AT | fith (& 2-20) M
ENC_CLOCK_MA *fifl sk — AN EAMELHY -
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For this simulation diagram, TILE4 == Frame State Tile (FSM_GEN_TILE)

BISS_CDM BIT (TILE4 FSMO xel) = |~ | BISSC_CDM_BIT signal == low
START_OPERATION_RE = |
ENC_CLOCK (TILE4 FSMO xe0) =
CLB_ENCODER_CLOCK_COUNT (TILE4 COUNTER1 count) =
HLC updates matchl (TILE4 COUNTERL matchl load) =|
COUNT for CLB_ENCODER_CLOCK_COMPLETE (TILE4 COUNTERL matchl) =
CLB_ENCODER_CLOCK_COMPLETE (TILE4 COUNTERL matchl) =
ENC_CLOCK_MA (TILE4 FSMO out)
BISSC_MR (TILE4 outlut4 out)

BISS_CDM_BIT (TILE4 FSMO xel) =

START_OPERATION_RE =|

ENC_CLOCK (TILE4 FSMO xe0)
CLB_ENCODER_CLOCK_COUNT (TILE4 COUNTER1 count)
CLB_ENCODER_CLOCK_COMPLETE (TILE4 COUNTER1 matchl)
ENC_CLOCK MA (TILE4 FSMO out)

BISSC_MA (TILE4 outlut4 out)

Extra rising edge removed by

23 Joa Jes Jee e Jes outlut to create BISSC_MA

nn_
=
J 5

g s
WYL TILE4 XF 3 FSM_GEN_TILE. ##Heszfi TILE3 % CLK_GEN_TILE. #Z# I Hn]
REDRIBEUT T o A RS R B 7 | 2T 2.3.4.1.

&l 2-20. MA £ BT : CDM {5 S{KHEF

2.3.6 PM BiSS-C Z:11/%E
PM BiSS-C Jmfi#sd% L FEFR ML LR N %

* CLB Z#HsLHl.
o ESCHIERI N RS PR AR EE 11 (APL) , £ C2000 #3fHEfS 5 BISS-C i B 4w &%l 5 .

ARG T APL PR B i A
2.3.6.1 PM BiSS-C EE3{

BiSS-C FE 4 UL Rk , A o) Ud FIX te R 3 5 BiSS-C milSesr H. A 5% APl BIE40 8 |, #5304 : C2000
BiSS-C #if4## 041755 ( HTML. PDF ) % 2-8 fij % ffik T API.

# 2-8. BiSS-C EF#

£ \ B8
WLES
e CRG A EATHE R CRC SUIRAMAZ. M THAE. — AT ¥R R
CRC i1 , 55—/ T &l CRC i 1.
BeEAMK I CLB st BiSS-C F R %.
B Y A M R AR RIS FLAT CRC T 2%
SEATH B
SR HETFH MA 3 5k 5 2 BISS-C 4.
Uy 4 M 7 4 HHRAR S HLAL B4 BISS-C i) CDM 41 A1 CDS HiA.
- M SCD FHLIRA B, H A% 4 DL CRC. 5% CRC JF##it 5l CRC sy
CRC #7HL# .
5 SCD #% YL E SPI A CLB BT BTl 8 WICHR .
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3 BEME. B MAZSRARAS R
AHTVEGIA A T IR FF FIGE SR E4 :

TR 2R
BAFER
NGRS
SEHED X
HRE R R R

3.1 Wk
ZEXT TIDM-1010 #H47 5256 | 75 2 DL R4 44

TIDM-1010 BoosterPack™ {55t ( #Fxy BOOSTXL-POSMGR )
HN BV BLHIR (1E S 1-1)

LRz —

- F28P65x LaunchPad ¥ K &1} (LAUNCHXL-F28P65X) 1 USB 1.4
- F28P55x LaunchPad JF kK £ (LAUNCHXL-F28P55X) 1 USB Hi4§
- F28551x controlCARD H14/™ Ji& 13 F] 5 £ % 4% BoosterPack

BiSS-C #ifih#%

T &G 23 A1 TIDM-1010 fJH4%8

SEFIERC S , TR B R B0E R 3 5] Zd o &%

2T CCS HIitHHML

26

Z/HF C2000™ MCU A BiSS-C ZiX1 #5458 24411 2% 111

English Document: TIDUE73
Copyright © 2026 Texas Instruments Incorporated

ZHCU480B - APRIL 2018 - REVISED FEBRUARY 2026

TR


https://www.ti.com.cn
https://www.ti.com.cn/cn/lit/pdf/ZHCU480
https://www.ti.com/feedbackform/techdocfeedback?litnum=ZHCU480B&partnum=TIDM-1010
https://www.ti.com/lit/pdf/TIDUE73

i3 TEXAS
INSTRUMENTS
www.ti.com.cn BELE BE it B AR 4

3.1.1 TIDM-1010 k4607 &
K 3-1 &~ 7 TIDM-1010 BOOSTXL-POSMGR # [ Bk £ it B .

Set J9 to “Master”

—
R Lt N
- [ 8
b [ i
B l;-
GUL o
= =
- (8
R L] Lt B
- 2w
2
Supply 5-V DC L] Bl S
and GND to J6 J!
LaunchPad External
Set J5 to
“External”
u s
o
(=) [
(dp) o .
=1 -
)'( ]
i - ;
0 FaF 8
O == == H
m B =] =
= :
b @G U ALL Rl :
Exc £
IN-1 [H—ﬂNﬁT 10U "*w'r 3 GND! E
7 eteskizomaln i Reso 7
PTO SinCos=En
&| 3-1. TIDM-1010 R Bk & B
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System initialization

Set bisscData.controlDataStatus =
PM_BISSC_CD_NEW_NONE

Initiate new
Read/Write
access?

PM_bissc_setupSCDTransaction()

Control Data Flowchart

Populate
* bisscRegisterParams.address

 bisscRegisterParams.accessType

Set bisscData.controlDataStatus =
PM_BISSC_CD_NEW_REQUEST

PM_bisscDoCDTasks()

Refer to bisscDoCDTasks() flowchart

PM_BISSC_CD

PM_bissc_StartOperation()
Start transmitting MA followed by the
CDM bit

_PARSED?

A

While bisscData.dataReady != true

/Lo:p oh
\other tasks

bisscData.dataReady == true

SPIRX ISR
—

‘

PM_bissc_receivePosition()

— Retrieve SDC data and CDS bit

Populates scdEncoderlinfo structure
Add CDS bit to bissData.cdsStream

Check results of previous read or write
access in bisscRegisterParams

Set bisscData.controlDataStatus =
PM_BISSC_CD_NONE
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Loads bisscSDCRxData[]
Set bisscData.dataReady = true

SCD fills Rx FIFO
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