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FE SRR BB rh SRR WSO R T RE | DAL IZ Rt .

A LR AT R OV ER R RO Wi B AL, Bl an . A5 b A B AR IG AL, CLB AT LASCHFIXEEThRE |, H'E 7 E A
ff] CLB 4k, WRKA PRI CLB B, 155 FEHIH] C28x CPU fEHEMUAN A A H s b 2 B sl s in ik 4z .

2.4.2 7€ CLB FIFO #1 MCU RAM 2 [A] 3z #u¥i#

BT CLB A AT BT ER7E (1. CLB H4T#%F1 CLB FIFO ) PL K ( 2. CLB FIFO il MCU RAM ) Z [A#%55h%L
. CLB @#Hrh 1) HLC 7] LI/EH AT 25 A0 FIFO 2 [AIF 304 . {H2 , HLC JoiE7E FIFO 1 MCU RAM Z [H B

R AR | FUEA R MCU 22 1 E 28 4F . SRS AN FHE , C28x CPU il CLA /2 Mk — Re i 1 £l
BAMFH CLB FIFO [ F484F , Fitk DMA g Tk EdE#2) «

serial_clock ——»|  Counter CLB PUSH
(serializer » FIFO
serial_data_in ——» mode) HLC CPU/CLA
MCU RAM
serial_clock ——»|  Counter CLB PULL
(serializer FIFO <
serial_data_out <4——] mode) CPU/CLA
HLC
& 2-4. BHEEIR
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it
HLC JoiEf il BRI CLB H¥ds. M , ‘E Ul v a2 B Bn i A rp—A> HLC 27 474%
(Rn) , R mresh 2 Hes

CPU #] LU# F] CLB AHb B A\ 22 L B 2R BN 2028 A HLC 74728 . X6 Ti& B CLB B KIWIIIRSIRE

. B4, 7£755 4 f, I CLB NIEBH N H H ) LED JXaha%SLi e fil@ (5 Bk |, 7683 H CLB TX ZHHudtiT k
EZRT, AR IR R IE T S DU ARG R oR T ] fd ] C2000ware driverlib e B AT ILERE IR . A
K CLB AHH NN BLIEE | ISR E M TRM.

CLB writeInterface (TX TILE BASE, CLB ADDR COUNTER 1 LOAD, OxFFFFFFFF);
CLB_writeInterface (TX TILE BASE, CLB_ADDR HLC R2, 0x0);

2.4.3 CLB #ZHEREMNME IrE
{fH CLB ¥t sf AT S | 38 75 SR A br B AL i KA o
2.4.31 K&/ E

WRa&MrEN L CPU AT LA%E#] CLB ARKIIRZS . Biln , /£ CLB iz )5 , CPU A LA AR A7 AT E 2 i
s el b s R F SR R P I 51k .

FILME ] HLC 27 A7 e R SERE IR SRS hn L. (HRE , MRS LAUE 4> HLC 7474 , BIOY HLC A SCHFi%
fr 5 MEE 4. Bl , HLC RO 2rf7 a4 P AR AR /T A T4 idiorh b, 10 R AR AR AR AT A T HRom il iR

&iE
HLC “INTR <tag>” #§4#1 CLB_INTR_TAG_REG e H Thrd , BAIIEA 1 5 S48 F 278 s A1
SE R HIbR A .

o A] DU B BUR [ CLB 4R (AR S K CLB 4IRS . Hlin , Wi FSM Bt B N E X ZARE (Bl
IDLE i1 ACTIVE ) , CPU mJLABEEL SO Al S1 HPIRZS KA CLB @R .

CPU #JLLfdi F] CLB 771k sk it ik i %7 772 CLB_DBG_Rn. CLB_DBG_Cn il CLB_DBG_OUT i€ CLB AR
FEREFPRES . PLU RSB BoR T8 HLC T 74 E IRS AL . AAhSHd Ff C2000ware driverlib i %4
uint32 t chkIntFlag

uint32_t rcvIntFlag
uint32 t endIntFlag

CLB getRegister (CCSI2 RX TILE BASE, CLB REG HLC R1);
CLB getRegister (CCSI2 RX TILE BASE, CLB REG HLC R2);
CLB getRegister (CCSI2_RX TILE BASE, CLB REG HLC R3);

// Receive interrupt
if (rcvIntFlag & 0x1)

// Clear the receive interrupt flag register
CLB writeInterface(CCSI2 RX TILE BASE, CLB ADDR HLC R2, 0x0);

// End interrupt
if (endIntFlag & 0Ox1)

// Clear the end interrupt flag register
CLB writeInterface (CCSI2 RX TILE BASE, CLB_ADDR_HLC R3, 0x0);

// Check error interrupt
if (chkIntFlag & 0x1)

// Clear the check error interrupt flag register
CLB_writeInterface(CCSIZ_RX_TILE_BASE, CLB_ADDR_HLC_Rl, 0x0) ;
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www.ti.com.cn BT BT 5]
2.4.3.2 M RA,

fid AL AE CPU AT LA S A Bl 2% 32 e b ()38 5 sl i & R e 4 . Bl , AT DASERE B2 as 8 FIAL , DUETEIZ 1T iE
PEPEHLE 825 CLB Wil 4 . etk A7 il CLB_GP_REG 2547 2% K 9t

CLB_GP_REG 17 nJ I H #%E#3] )\/~ CLB #Z#ii N . CPU LA E CLB_GP_REG H T {7 KA & CLB
WA RERE. B, a7 LSRRI s s FZE AL, DUEEIZ AT A 825/ CLB U@ g . PL AR g H A
BoR T BRI R~ . AAISEE ] C2000ware driverlib.

#define GPREG_ENABLE RCVR 30

void CCSI_HAL enableClbReceiver ()
{
uint32 t gpRegVal = CLB getGPREG(CCSI1 RX TILE BASE);

// First check that receiver is in IDLE state
while (HWREG (CCSI1_RX_TILE_BASE + CLB LOGICCTL + CLB_O DBG_OUT) &
(CLB_DBG_OUT FSMO_S1 | CLB_DBG_OUT_FSMO_S0)) {}

// Enable receiver
gpRegVal |= (1U << GPREG_ENABLE RCVR) ;
CLB setGPREG(CCSI1 RX TILE BASE, gpRegVal);
}
void CCSI_HAL disableClbReceiver ()
{
uint32 t gpRegVal = CLB getGPREG(CCSI1 RX TILE BASE);

// First check that receiver is in IDLE state
while (HWREG (CCSI1_RX_TILE_BASE + CLB LOGICCTL + CLB_O DBG_OUT) &
(CLB_DBG_OUT FSMO_S1 | CLB_DBG_OUT_FSMO_S0)) {}

// Disable receiver
gpRegVal &= ~(1U << GPREG_ENABLE_RCVR) ;
CLB setGPREG (CCSIliniTILEiBASE, gpRegVal) ;

#HiE
CLB #fy N2l i T 18 48 5 1 H 3 4T CLB_GP_REG fii. % CLB f AZBR SN /\AS | ArLAR
i {E I CLB_GP_REG fi7..
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2.5 P&, S5 : fiEEE K

M Ttk TN R AR S EE |, B AT B R IR ARG AR B 2% N T U5 CLB iR it ik , CLB THAR 7 — /M HETHER (18 2-5) A
— MM EBTE (& 2-6). A RMAAERZ WA E L FRAMEE |, §S W CLB T AM /15

i
e
/
//
zero - —

TILEL_COUNTER 0 [ o | 0 |TILEL_FSM_2 - —

el o
evAction=None | match2 i1 | TIELLUT.0 our 0 TILEL_FSM_1 heol

/- —
[ s0=c08(le)) | o -
xe0 | s1=(le0)gel |S —_— TILEL_FSM_O
out = i0&i1 Ve 1L ] 0= (100850) | (e0Be18150) | (s081s18e0) | (e0RIEIEIST) ol et | out=s01s1 [out —
i3 ) xe0 1= (s1&lel) | (sO&s1) | (s0&el) 1=
/ out \

TILEL_OUTLUT_O
v
out = i0&i1

TILEL_BOUNDARY
el 50 << w0
- R (/" peofo=tonenaen) ] o
el out = (e08e1) | (1508Is1&e0) | (s08s18€0) /e = ) -
TILE1_BOUNDARY / fio] rer_ourur_2 e
in0 > i0 / vent | TILEL_COUNTER_1 — : utd
il > T ou— . ‘ v
in2 > 2| out=i0&i1 mode0 | evAction = Load v
i3 > B e
ina >
s >
6 >
in7 >

i
i1 TUELWT 2 oy o

2] out=iogi 1
out =i08i1 < ie1_Hie
i3 2

e3

& 2-5. 7B EETTHER

e sonun 4

& 2-6. CLB {i E =4
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2.6 P& 6 : Wik CLB &%

Bt R e — 2 Rl A UM R 4 s AT vt R B AN Bt

WM IR ETTAG |, MR HARN ] Z e Z 48 s it 34T 4 i p Rt i . s & N 4% CLB 1248
DIRer se B MR o o X B AN A A B A UM Bl | DB AZI B R SE AR ROBLA , JUHORAE CLB i AE3L
T TR R SO T .

L RO AR I A CLB IR {5 S , CLB 1 H4% vl Hl TR Mg 2 Il il . Bk CLB 12
BJE , BB T

CAUTION
L , AR TBTHRDS RS LIRS IEREI A RERIEAE RGTEHA I BTA AR AF T th gk
FEFERTERE . EENRIE ITA R B S HOM R 2 % RN R TS AN P A, RIS
B RES I X S HUE B R IR -

3B A FEESRN R ER CLB # A% TDM i

3.1 ~BIER

AN FH 225 A R s ) 22 6 5 I AE R G R IR 880 2 18] RSN S e . FEIXANZBRE T EF |, —AMisr
R UAN ] 5 K FE I BB IE . BT R R it (8] 3 ) 2 AN EE 2 B B — AN RgiEEs , FrbhZ2 B E T
RN 2 5 (TDM).

F L C2000 S ez il 8% bRt () 22 8 18 220 8 473 1 (McBSP) S84y TDM i ANF R . {HS2 | JEIERT
H C2000 i izl gs F# ML McBSP 4h k. 1AL , C2000 Sz falcdas il g5 rhoi o 40, 2 1 Fo A 5 47 35 1AM B AN
¥ TDM i,

EMRBIF , CLB T4\ 8 idi& TDM it (TDM-8) , it AH N ) TDM-8 Jit. C28x CPU 5 F2Us 21 ity Bdi A

CLB FIFO #3h 2| N RAM |, F5 & ZEEHE M RAM #3) 3] CLB FIFO. R ffE A 7 #4 CLB B4k,
N FFH TDM-8 i 4T 12.288MHz I £k 115 .

Target MCU
C28x CPU
RAM
BCLK in I | _ BCLK out .
FSYNC in ——| cLBTie - FSYNC out
DATA1 in _ | DATA1 out .

& 3-1. CLB TDM-8 ;=45
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3.2 5,1 TRERITER
i 2 CLB 1Z P IZ K A\ At BAT ] 3-2 th oIk by it [ 20 AN v 7 1) 8 Sl TDM i

&l 3-2. iR K TDM SFMiFEE Bk o S EHE R 7

=R NTTIEE 0 Y D - S o

o ANESEE E 12.288MHz HEAT AL P (AL B AL R L )

o A AET BRI EDE KR e, EAEIR

o TR 2 KA T AL

o RIEBRVCHE R BR E TS RAE B

« £ TDM ii 8 4 idid

o RAMEE 32 LTk

HFEEH GPIO RAMZETE(E 5 2IA CLB Zibe 2 g5 5347 A, BRI 32 RA SR LA [7) 25 A bl 1
3.3 5% 2 RAE CLB ZHEIKFrERA

N\ TDM-8 iif5 5 it CLB #i A\ XBAR B 2| CLB @il s , W 3-3 fios.

MCU Pin CLB Tile
Boundary Boundary
! !
| |
| |
! CLB Input 2
GPIO_DATA1_IN (DATA1_IN)
Input, CLB INPUT | CLBINPUTXBAR_3 Sync,
No Sync XBAR No Filtering
i i
| |
! CLB Input 0
GPIO_BCLK_IN (BCLK_IN)
Input w/ PU, CLBINPUT | CLBINPUTXBAR_1 Sync,
Inverted, No > »  Falling
XBAR
Sy'nc Edge Qual
| ]
| |
| '
| CLB Input 3
| (BCLK_IN)
| Sync,
} »  Rising
| Edge Qual
| T
| |
| '
| CLB Input 5
| (BCLK_IN)
|
| No Sync,
} No Filtering
| T
| |
| |
! CLB Input 1
GPIO_FSYNC_IN (FSYNC_IN)
Input w/ PU, CLB INPUT | CLBINPUTXBAR_2 Sync,
No Sync XBAR No Filtering

T
| |
| |
| |

& 3-3. TDM-8 ] CLB #Z#E i A =15

HFHi N\ TDM i FTA GPIO B E N7 b . R T EE CLB @i Niu A s HIFE . tesh | 78
BCLK_IN 1 FSYNC_IN GPIO _FJ& P #B_E 7 Lk st N 51 I 22,
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&t
CLB At I el 5 K 3-2 T s I B PR AR B, PRIBEAE 552 BCLK_IN YA WFRE 25
B, WSk 1 8.5,

BCLK_IN 155 % B 2| =/ B A A [FE A B A B2 N

« CLB i\ O : thiit N F7E BCLK_IN [~ B # fil R B B2
* CLB A 3 : sbdi A M T7E BCLK_IN fy_ETH#i il A B8 A%
* CLB A 5 : BN LA 7 IEBANED | BUESC R BCLK HH 2K,

DAZVRE 2% ek BCLK IN 155 Hil %) BCLK_OUT #r i B SR . RPN I B R L 558, BN
12.288MHz BCLK 155 [F]?0 2] 100MHz CLB PR £ 2 76 7= AE % i BCLK 155 H 5] A$13).

3.4 5% 3 : RFI5kE CLB ZHA T &EiH
Hith TDM-8 ¥itfs 54 H CLB %t XBAR Fl GPIO fiith XBAR #4423 CLB @iEH ot |, Wk 3-4 Fior.

CLB Tile MCU Pin
Boundary Boundary
i ;
! |
OUTLUT_0 !
(DATA1_OUT) GPIO_
DATA1_OUT
Bypass | cLB ouTPUT | CLB_OUTPUTXBARH o]
AOC XBAR g
' |
: |
OUTLUT_4 !
(FSYNC_OUT) GPIO_
FSYNC_OUT
Bypass CLB OUTPUT | CLB_OUTPUTXBAR2 ‘D
AOC XBAR d |
! |
' |
AOC_5 |
(BCLK_OUT) GPIO_
BCLK_OUT
No options _| GPIO OUTPUT OUTPUTXBAR7 ‘D
enabled XBAR |

out should use the same XBAR

|
|
|
NOTE: FSYNC_out and DATA1 :
|

to avoid mismatch in delays !

& 3-4. TDM-8 /] CLB Z 3k =15

WHGHTA |, A BCLK (5 54t it CLB @I LIAZAEI 77 kit ( RIS A [FERE BUE I w2 ) | Dk fure
it BCLK 559 5| ANElzh. HA5 CLB Hith 4 F1 5 v LUE T CLB B UIAZT /A7 Lk, Mk , CLB firih
5 HT BCLK_OUT. It4h , BCLK 155 i8id GPIO it XBAR 5| % GPIO 5 J#.
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A - LA R CLB S A AT TDM Jip

I

TEXAS

INSTRUMENTS

www.ti.com.cn

3.5 5% 4 : % CLB Z%

BZ 1) CLB R PUZEIIHINE 3-5 Fis.

r—-r—-————"~—-=>"—>"+>"~-"~>"=""~"~"~"~>¥"~"~"~—"~"~—~"~—7—7—7——— — - - - - - -"-"-"F-—""-"-""-"-""-""-""""="-"="="="="="—"="—"=-"—-= |
| Tile 1
CLB Input 2 |
(DATA1_IN) |
Sync, |
No Filtering EVENT |
i |
|
|
0 ———»| RESET
(ils_gllr;(pm;) Counter 0 :
Sync, " |
Falling MODEO S?\zlagzer
Edge Qual ode |
T Ny "
1 —p Trigger Action |
| MODE1 = Shift Right |
| i
| CLB Input 3 OUTLUT_0
| (BCLK_IN) (DATA1_OUT)
—» €0
Bypass
: 1 — s EVENT el Fsm2 SO ypas
| T
|
|
- 0 ———» RESET I
CLB Input 3 Counter 1 |
(BCLK_IN) |
Sync, -
Rising MODEO S?Vr‘lggzer |
Edge Qual ¢ |
Trigger Action LB Input 1 .
| 1 ——> MODE1 = Load (FSYNC_IN) HLC (e2) Receive INT: Four |
| — FSM1 N |—» 32-bit words have |
| INTR 1 been counted.
|
' |
| J |
: 0— 4| EVENT HLC (€0) |
| 32 »| MATCH1_VAL PULL R1 :
. LUT1
CLB Input 1 31 —» MATCH2_VAL |
(FSYNC_IN) RESET Counter 2 |
D |
No Filtering
MODEO |
| HLC (e1) I
1 —
I MODE1 PUSH CO |
| MOV R1, C1 |
|
OUTLUT_4
CLB Input 3 L
: LUTO (BCLF{TN) WA eo (FSYNC_OUT)
Bypass
FSMO
| CLB Input 0 D et out AOC
| (BCLK_IN) T
CLB Input 5 AOC_5
(BCLK_IN) (BCLK_OUT)
No Sync, No options
No Filtering enabled
S g

& 3-5. TDM-8 ] CLB 3 R

fEFHE 3-6 i) TDM g mit 8 A8l /7, LA CLB IZ4RBTH i #. MCU GPIO 5 I A D g m
P SCREAE B i A [ 20 A %

& 3-6. CLB B4t HIB ¥ TDM FMiFE Bk B 8is 5 MEHRR P

D (& /7] AT B L2 #H 2e (CLB) LIt )4 fr#% 11
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3.5.1 FIRH A

CLB @GR LW

* COUNTERO H Tt NEE . SR IT#0Ti217. DATA_IN 7 BCLK_IN A .
* COUNTER1 A T KiE¥dhE . EfERT# 247, COUNTER1 7£ BCLK_IN EFAEEA.

« COUNTER2 A% BCLK_IN _Ef Nk T4, SEEFHIFEEEATET. 2807 FSYNC + BCLK

(MKHY ) S AFERALTHEOA R 32 I, B8 L.

* LUT1 HTEAL FSYNC_IN fii41 5t ) COUNTER2. FSYNC_IN 5 BCLK_IN TFFE#TiATEH 525 |

1R AE FSYNC_IN A %% Hok At . LUT1 ib£xfih % HLC M PULL FIFO i BUH 5
o FSM1 H TR/ KZE 4 4 32 fi7 )G M HLC Al . “ieE] FSYNC_IN B, X =it Bokir 547,

o EIUE] FSYNC_IN B, LUTO 1 FSMO H T4 i FSYNC_OUT {55 . FSYNC_OUT {5515 BCLK_IN L7+

USRS, iEVER , FSYNC_OUT A& FSYNC_IN [ELEE S |, BINIX AR ER,
« FSM2 I ¥t DATA1_OUT 155 5 BCLK_IN EFFis#t 5%

« HLC AI-F7£ CLB ## FIFO fIpAN #4723 i1 % #% ( COUNTERO Al COUNTER1 ) 2 [m#ssh#ids . 4400/ %

% 4 A 32 firi , i exra CPU AR — ANl

3.5.2 TDM i1 3ss
FSM1 T/ RS 32 AL afik HLC S, B 3-7 filgk 3-1 BoR T FSM IRE R EE %
E1/E0 = 0/1
(C2_MATCH1)
E1/E0 = X/0 || _
E1/EO = 1/1 ‘ E1/E0 = 0/0
E1/E0 = 0/1
(C2_MATCH1) || E1/EO = 0/1
E1/E0 = 1/X (C2_MATCH1)
(FSYNC)
E1/E0 = 0/0 ‘ E1/E0 = 0/0
E1/E0 =0/1
(C2_MATCH1)
& 3-7. TDM-8 ] FSM1 RZ B R
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% 3-1. TDM-8 ] FSM1 EEEH)
E1 EO W

s1 S0 (FSYNC) (C2_MATCH1) 1 %k& S0 K& (HLC_INT)
0 0 0 0 0 0 0

0 0 0 1 0 1 0

0 0 1 0 0 0 0

0 0 1 1 0 0 0

0 1 0 0 0 1 0

0 1 0 1 1 0 0

0 1 1 0 0 0 0

0 1 1 1 0 0 0

1 0 0 0 1 0 0

1 0 0 1 1 1 0

1 0 1 0 0 0 0

1 0 1 1 0 0 0

1 1 0 0 1 1 0

1 1 0 1 0 0 1

1 1 1 0 0 0 1

1 1 1 1 0 0 1

TR

* S1(NEXT)=S1&!IS0&!E1 | S1&!IE1&!EQ | IS1&SO&!E1&E0
* SO (NEXT) = ISO&!E1&EQ | SO&!E1&!EQ
* OUTPUT = S1&S0&EQ | S1&S0&E1

3.5.3 FSYNC #1 DATA1 #iii FzB

YT CLB @ P AR e A EURE R 51 1838 |, DATA1_OUT 155 545 A ) BCLK_IN #1 FSYNC_IN {5540 | #h%&
TEEIER (2K 3-10) o N T A 5t 7 FSYNC_OUT 1 DATA1_OUT 155 , i 7 %A FSM k81
AREFHZ (55 . 78 BCLK_IN ) E TS 5 8 s .

FSMO H T AI%EE FSYNC_IN. iXEMk#E FSYNC_IN {5 5 A< H @ FSYNC _OUT (5 54%i%. RSB
3-8 i , AN EER IR 3-2 AR
E1/E0 = 1/0

(BCLK low &
FSYNC high)

E1/E0 = 0/X || _
» E1/EO = 0/0
E1/E0=0/1
(BCLK high)
E1/EO = 0/0
A 3-8. TDM-8 ff] FSMO IRZAHLB
16 T {E/ AT B ELE HE (CLB) S #1470 ZHCAC41 - FEBRUARY 2023

Submit Document Feedback

English Document: SPRAD62
Copyright © 2023 Texas Instruments Incorporated


https://www.ti.com.cn
https://www.ti.com.cn/cn/lit/pdf/ZHCAC41
https://www.ti.com/feedbackform/techdocfeedback?litnum=ZHCAC41&partnum=
https://www.ti.com/lit/pdf/SPRAD62

13 TEXAS

INSTRUMENTS
www.ti.com.cn NI A TSI E CLB #n A fi%i i TDM Ji
% 3-2. TDM-8 ] FSMO0 EEFERHI
E1
( FSYNC mHF EO
s1 S0 # BCLK {%°F ) | (BCLK EH) S1 k& S0 KA ouT
0 0 0 0 0 0 0
0 0 0 1 0 0 0
0 0 1 0 0 1 0
0 0 1 1 0 0 0
0 1 0 0 0 1 0
0 1 0 1 1 0 0
0 1 1 0 0 0 0
0 1 1 1 0 0 0
1 0 0 0 1 0 1
1 0 0 1 0 0 1
1 0 1 0 0 0 1
1 0 1 1 0 0 0
1 1 0 0 0 0 0
1 1 0 1 0 0 0
1 1 1 0 0 0 0
1 1 1 1 0 0 0
i E TN

+ S1(NEXT) = IE1&!IE0&S1&!S0 | IE1&E0&!S1&S0

+ S0 (NEXT) = |E1&IE0&!S1&S0 | E1&!/E0&!S1&!S0

+ OUT =1E1&S1&!S0 | IE0&S1&!S0

FSM2 HFSuitfai sy D ek 2% | iZfd R 884 87 IR 4618 DATA1_OUT {55 . BEAERMWE 3-3 . HER ,
1E3K 3-3 H1, SO (next) H T-Ik&h 5 £ 1) DATA1_OUT {5 5.

% 3-3. TDM-8 ] FSM2 E A F R

E1 EO
(DATA1) (BCLK 17 ) S0 S0 (next)
0 0 0 0
0 0 1 1
0 1 0 0
0 1 1 0
1 0 0 0
1 0 1 1
1 1 0 1
1 1 1 1
TR TR
- S0 (NEXT) = |E0&S0 | E1&E0
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13 TEXAS
INSTRUMENTS
IO A - FEEFHPHE CLB 3 A figi it TDM Ji www.ti.com.cn

3.6 IS : MiEZHEBI

3-9 i T BB AR . XTI B, (£ OXAAAA AAAA [FIfR SV E N BRI N . i L2 7R T TDM
VI RE 3SR s t0E = d R VASE L AR = Pl ] Uk 2518

K| 3-9. TDM-8 ¥R &
K 3-10 Wi B T Fuds ik, fiE TR T TDM M &5 — AN 7RG — L5 Hir o 2 [ s . X0t

H, FF8ki% 0x5555 5554 (¥R DL I &3 4T 7 2 18] 85 47 A i th 3 vl R W B 2 T4 o T SR AT A e AUE X it
HAHERE AL INE, DM G 25 R AR 5 (MR AT 2L, PR eR AT 2 A7 — /N B 1) TE R

& 3-10. TDM-8 HiE R E

18 LI (A b A B 5 2 (CLB) SEtE ) # 18 ZHCAC41 - FEBRUARY 2023
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13 TEXAS
INSTRUMENTS
www.ti.com.cn FOIA - P ES CLB 3 A fifm it TDM Ji

EVER , 7R TDM 7R, HLC CECE N CO HHMEHEN FIFO , RSB a3 C1 (152K 3-5) « X
RABANZ , &N TR BCLK_IN K B2 /7 n# C1. BT HLC #:4E7E BCLK M Rtk , HEpiT4%
BRI T BCLK B BTy, PRtk BCLK_IN i #AAAEE A KHi R 2. tnHR4EK T BCLK_IN FHA ( B
BCLK_IN 58k CLB WK ) |, WAAAE C1 B R AETER B LA 2 AT RS |, X2 SEE T hREmd
AL E R

Wk 3-10 fraw , Hn i 5%\ FSYNC Al BCLK Z [BIfF7ESEIR . A T i 4% e [F) 25 1) FSYNC Al DATA1 {5
5, P FSM SRBUFAEIR X NAME 5. LLThEEMI B &5 R anld 3-11 fiows.

& 3-11. FSYNC F1 DATA1 F3#

3.7 % 6 : Wik CLB B

AU T AR A3 T CLB ) TDM-8 /-3 it ff) Code Composer Studio™ 7~ T2, FA1#E F280025C
controlCARD (TMDSCNCD280025C) Ll T 1zl . {HA2 , RIS AT a2 48 BT HoAth 3 FF CLB 287 2 i3
FRRAR I MCU.

TR H ), S Sk F28388D MCU it McBSP i 14 sl TDM-8 Jii. F28388D itk 4 CLB K
TDM-8 Wi Ao A s i, il ] F28388D controlCARD (TMDSCNCD28388D).

EILIR | F28388D it & A7E 200MHz FizZ4T , McBSP 7 12.5MHz F4: /% TDM K. F280025C It & KTE
&K 100MHz Fig{T.
3-12 E7x 7T TDM-8 716 i s (1 B .

F28388D F280025C
Test MCU Target MCU

BCLK in
FSYNC in
DATA1 in

McBSP
CLB Tile

BCLK out
FSYNC out
DATA1 out

h

A A

& 3-12. TDM 7R~ F 3R % &
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13 TEXAS

INSTRUMENTS
IO A - FEEFHPHE CLB I A figi it TDM Ji www.ti.com.cn
3.7.1 T B g
BATH N BRI

+ TMDSCNCD280025C controlCARD + TMDSHSECDOCK X:ik ¥ B + 5V HIE
+ TMDSCNCD28388D controlCARD + TMDSHSECDOCK AR @+ 5V HE

ik
© EHEPAC(HTEE TDM B4(55 )
0~ 77 B E R

1. ¥ controlCARD ##i AN f¥) TMDSHSECDOCK. #i/™ controlCARD #t v % & N HERNEE (1ES RS
EVM AR FH P $6 R ) -
2. % F28388D #74 TDM k45| F280025C %A TDM , fi% 3-4 F1& 3-5 fiiR.
3 3-4. F280025C CLB #i#&4#i A\ TDM 5

TDM A 5[ B GPIO ( /3R ) DOCK 5|
FSYNC_IN GPIO00 49
BCLK_IN GPI001 51
DATA1_IN GPIO02 53

% 3-5. F28388D McBSP #jii TDM {52

TDM A\ 5| GPIO ( /23R ) DOCK 3|
MCLKX/BCLK GP1022 72
MFSX/FSYNC GPI1023 74
MDX/DATA1 GPI1020 68

3. 4 F280025C %/ TDM %45 F28388D #A TDM , 1% 3-6 f1#% 3-7 fixs.
# 3-6. F280025C CLB Z# %1 TDM /55

TDM %y 5] GPIO ( 2R ) DOCK 3|/
FSYNC_OUT GPI004 50
BCLK_OUT GPIO05 52
DATA1_OUT GPIO06 54

3 3-7. F28388D McBSP # )\ TDM (=&

TDM A5 B GPIO ( f22R ) DOCK 3| j#
MCLKR/BCLK GPIO58 108
MFSR/FSYNC GPIO59 110
MDR/DATA1 GPI1021 70
4. FEPANY IS 2 RIERE LA H UL GND.
5. FHHRI USB HIZGERE| 5> controlCARD.
6. ¥ 5V HUEERF TMDSHSECDOCK ( AT LA HI 30 (¥) USB s Ay R4k ) .
7. ¥%4> TMDSHSECDOCK L1y S1 % BNy “EXT_ON” .
20 LI (A b A B 5 2 (CLB) SEtE ) # 18 ZHCAC41 - FEBRUARY 2023

Submit Document Feedback

English Document: SPRAD62
Copyright © 2023 Texas Instruments Incorporated


https://www.ti.com/tool/TMDSCNCD280025C
https://www.ti.com/tool/TMDSHSECDOCK
https://www.ti.com/tool/TMDSCNCD28388D
https://www.ti.com/tool/TMDSHSECDOCK
https://www.ti.com/tool/TMDSHSECDOCK
https://www.ti.com/tool/TMDSHSECDOCK
https://www.ti.com/tool/TMDSHSECDOCK
https://www.ti.com.cn
https://www.ti.com.cn/cn/lit/pdf/ZHCAC41
https://www.ti.com/feedbackform/techdocfeedback?litnum=ZHCAC41&partnum=
https://www.ti.com/lit/pdf/SPRAD62

1,

TEXAS
INSTRUMENTS

www.ti.com.cn

B A LA N CLB HI A A TDM it

3.7.2 BHEE
C2000ware H#2t 7 H A~ CCS LFE RN CLB /~fl. TDM LFERIESEN -

<C2000WARE_INSTALL>/driverlib/f28002x/examples/clb
<C2000WARE_INSTALL>/driverlib/f2838x/examples/c28x/mcbsp

FENIZAT AR E L TR

Code Composer Studio ( CCS ) iiiAs 11.1.00 B¢ 5 & A
C2000ware Jiit A 4.3.00.00 ok 5 = hi A

GNU %i1%%% (TDM-GCC) 1 GTK Wave i E & E 2% ( 4} Tigfr CLB i E AN ) . HXREZER |, ESH

CLB 1T A 755,

5%, /£ CCS LU N PR B F280025C :

—_

w

7£ CCS Hh | KIS “Project -> Import CCS Projects...” .
7t “Select search-directory” ¥\ CLB 7~ TFEHIFE1E -

a. Path : <C2000WARE_INSTALL>/driverlib/f28002x/examples/clb

i “Refresh” .
%EH “clb_ex31_tdm_serial_port” L7%.

(7] Import CCS Projects

Import CCS Projects
Import existing CCS Projects or example CCS Projects.

(@ Select search-directory: | C:\ti\c2000\C2000Ware_4_02_00, DC‘\driverIib\f2BDDZx\exam[I

(O Select archive file:

Discovered projects:

[ & clb_ex22_serializer [clb_ex22 s
O & clb_ex23_ifsr [clb_ex23_Ifs
[ & clb_ex24 lock_output_mask [clb_t
[ & clb_ex25_input_pipeline [clb_ex23
[ & clb_ex26_clocking_pipeline [clb_ex2¢
[ & clb_ex27_spi_data_export [clb_ex27 s
[ [& clb_ex28_spi_data_export_dma <l
[ [& clb_ex29_timestamp [clb_ex29 tin
& clb_ex3_auxiliary_pwm [clt
& clb_ex31_tdm_serial_port [clb_ex?
[ & clb_ex4_pwm_protection [
[ [& clb_ex6_siggen [clb_ex6_sigge
& clb_ex7_state_machine [clb_ex7 state
[ & clb_ex8_external_signal_AND_gate [c 8 e
O & clb_ex9_timer [clb_ex9_timer.projectspec]

<

] & clb_ex21_clockprescalar_nmi [clb_ex21_clockprescalar_nmi.projectspec] A

Select All
Deselect All

Refresh

Automatically import referenced projects found in same search-directory

Copy projects into workspace

Open Resource Explorer to browse a wide selection of example projects...

&)

Cancel

& 3-13. @A CLB TDM =4 L&

irh “Copy projects into workspace” .
i “Finish” $ TS A TAEX .

Ak A “Project -> Build Configurations -> Set Active -> CPU1_FLASH” % Fll T INEHUTACHS . K
TMDSCNCD280025C controlCARD & B N MINTES| F (1§52 TMS320F28388D controlCARD 15575

H) .
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13 TEXAS
INSTRUMENTS
IO A - FEEFHPHE CLB 3 A figi it TDM Ji www.ti.com.cn

7. {E CCS z#ih | fidi “Project -> Build Project” kiR H| THE.
8. mith “Run->Debug” #n[$47 3CfFn#k %] F280025C Hfxdstf.
9. #&J5 , £ CCS Debug #E#LEH sy “Run -> Resume” LLizfT4AA4.

HIK , &£ CCS xR LA P IREAE |, K F28388D 1 B A4 A TDM i :

1. 1 CCS #h | ik “Project -> Import CCS Projects...” .

2. {t “Select search-directory” % A\ McBSP 7~ K% 1%

a. Path : <C2000WARE_INSTALL>/driverlib/f2838x/examples/c28x/mcbsp
¥ “Refresh” .

4. %P “mcbsp_ex7_tdm8_test” TF%.

w

&9 Import CCS Projects a X
. -
Import CCS Projects = ]
Import existing CCS Projects or example CCS Projects. L (‘
-

(®) Select search-directory: | C:\ti\c2000\C2000Ware_4_02_00_00\driverlib\f2838x\examp Browse...

O Select archive file:

Discovered projects:

Du mcbsp_ex1_loopback [CCS/mcbsp_ex1_loopback.projectspec]i Select All
[ 55 mcbsp_ex2_loopback_dma [CCS/mchsp_ex2_lo rojectspec

[ i mcbsp_ex3_loopback_interrupts_syscenfig [(
] & mcbsp_ex3_loopback_interrupts [CCS/mcbsp_ex3_loopback i
][5 mcbsp_ex4_spi_loopback [CCS/mchs
[ & mcbsp_ex5_ext_loopback [CCS t
[ & mcbsp_ex6_spi_ext_loopback [CCS/mcbsp_ext
£7 Mcbsp_ex7_tdm8_test [CCS/mcbsp_ex7 _tdr

Deselect All

Refresh

erenced projects found in same search-directory

Open Resource Explorer to browse a wide selection of example projects...

& 3-14. § A\ McBSP TDM 7/~ T2
5. % “Copy projects into workspace”
6. miidi “Finish” ¥ TSN TIEX.
a. Ak s “Project -> Build Configurations -> Set Active -> CPU1_FLASH” #J#d H T INAF AT IR
fih. ¥ TMDSCNCD28388D controlCARD # & AMINAEG] 3 ( #5Z: [ control CARD H /4875 ) «
7. {E CCS z#ih | fSidi “Project -> Build Project” JRHJE R TH2.
8. rmiili “Run->Debug” ¥ nl #4447 X N4 2] F28388D H nasff.
a. ik BLL N EREETRINE “Expressions” & IOH : txData. rxData. testWordDetected /I
errCountGlobal.
9. )5 , f£ CCS Debug #EH Kt i “Run-> Resume” LAz4740H.

3.7.3 A0 L R S I ) A OR R 7]

KE CLB [ TDM Jitrb i — A5G 8E 25 F8 K 3R RS 2 T 4 ST I (8] A CRA I 8] o Dy 17 008 i S )
RIS ], A — AR s R a3k CLB Hyfmtt . 18] 3-15 BoR 1AM B FISE IR R N E] FSYNC_OUT
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13 TEXAS
INSTRUMENTS
www.ti.com.cn FOIA - P ES CLB 3 A fifm it TDM Ji

il DATA1_OUT {55/ TDM %t . HiT DATA1_OUT {5 5 HA7/E4EIR |, #HX}T BCLK_OUT , DATA1_OUT ¥
J ST ) R ARR N 7] 23 k2>

& 3-15. THFFIERZHE 1 TDM-8 %l

K 3-16 F B R 7R AR R R TR H) TDM S, Jorb 87 A iR 32 45 2L in# FSYNC_OUT 1
DATA1_OUT {55 . A B A5 v AT PA R K e g 57 B B RN AR 357 B 1] o

& 3-16. F % TDM-8 %

T BCLK_OUT W AUTERA £ ah iE il N iEit CLB i@ 4EthiLid | RIILTE AT BCLK_OUT SIAEshH T 7
EUERRIE S BCLK_OUT FIHARPIAME 5 2 [AIK o ABEX ARSI T |, L (A AT AR R [A) 2 AT DS A2 1. i
FE | ATLME CLB #4g ) AOC 2% BCLK_OUT 155 |, DAFB i 37 i [a) Rl AR 4 ) 1)

B G 17 & FSYNC_OUT #1 DATA1_OUT 155 Ef 10ns #15h. X2l T CLB B4 Ll 100MHz S35 A
(1) BCLK_IN {5 5 AT RAEFTE. Flahidt— D 4is 1 @S i (A F PR R o
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13 TEXAS
INSTRUMENTS
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3.7.4 WARBIE e B

R T IR EE e B |, F28388D [n) F280025C ik it i it =, F280025C H34f Tl M A 25 A8 N Bdl | Wi
R BEAfTEE 2, WAE R — MR . F280025C ¥ B #2021 1 £ s (7144 21 F28388D. )5 , F28388D A fir
BB S EE R, K 3-17 SR 7 IEASE TR F28388D Ml Pl . 1573 , F280025C uf F28388D 7£ %
A 32 A3 Bl R 2% I AR R AR I B 1R

(= Variables < Expressions 2 i Registers

Expression Type Value Address
¢ txData unsigned long 0x843B2B6A (Hex)  0x0000A804@Data
6= testWordDetected unsigned int 1 0x0000A800@Data
&)= errCountGlobal unsigned long 0 0x0000A802@Data

% Add new expression

K 3-17. F28388D & llf A\ /] TDM i &
4 75 B : ZEFRBE A H 1§ CLB A LED IRZ) 28 52 58 @[S M 28

4.1 BIER

EI B | {8 C2000 SZH i) 24 7F 16 x 16 RGB LED 46 [ 7R 5 b Bonffi B &% . LED 46 [% Bon B —
A~ LP5891-Q1 LED IXzh#% 3Kzl |, iZIK8h 28 H A 47 84k 5 C2000 S i il #3317 (5

P~ CLB A T X FF5 LP5891-Q1 LED Xz 2% a8 F AT 815 BT 75 B SR £ B2 782 11 (CCSI) B il
HT CLB [ CCSI M2k 75 N Mk migm A i BT 75 1 CPU 144 JEH /b |, A CLB £ EH s infE CCSI w4k Filfs
Fr#E ) IDLE. START. END # CHECK fi .

A MBSO LI S ) LED R R 7R B -

F280039C MCU
LP5891-Q1 | ~ 7 Lpssot@1 |
scLk | CLBTILE (TX) LED Driver LED Driver |
> CCSl Bus |
PWM SCLK SCLK | SCLK |
SCLKx2 sout SIN SOUT|———, SN souT—
— —— — 1
CLB TILE (RX) _’:I J _-|;1 _[ |
SCLK |« LED I LED |
SIN < 16x16 Matrix RGB Display 1 | 16x16 Matrix RGB Display 1
S
& 4-1. LED 5[4 ) 7 HE Bl Bl
24 LI FESY AT B8 2 6e (CLB) SERERE #4700 ZHCAC41 - FEBRUARY 2023
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13 TEXAS
INSTRUMENTS
www.ti.com.cn OB - ZEHE BN 1 fEH CLB %y LED i) 2555 il & i 15 51 28

4.2 R TRRRITER
R A1 PAIH T T R AR 2L

R 41, FWIHER
Bit-SH B
SETRBEHR N 16 x 16 RGB LED
My i 2 60Hz
il 2 7680 Hz
PWM 3 % 16 fir
LRI AR 1(IRE2)
CCSI M4 1
SCL #i% 5.0 MHz
GCLK #ji% 70.0 MHz
Tsw 643ns

LP5891-Q1 LED IRZh#% a3 1F S 51 CCSI e thil wi & 4-2 frs. CCSI Wi aLFE DL EK -

o BTN B

© BATHE. BN B S AR BT AR K
16 ARk A

o EIRAERTA bR LA T b BRI

,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,

& 4-2. CCSI

BN T ANEIANE SR . B, 5@ TP B BN e R XU B VR 0k U R S AN R LED BREN B B . 15
U1, TLC6983 LED . R B2 a1 F XU Bh iy Bodis A ik fdlie . Hak | T ERERS (£ £ 2 CCSI a2k LRI A= ik
VSYNC 4. VSYNC H T [Fl 25 2 Bedk mh 2844 ) B il i) 27 o
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13 TEXAS
INSTRUMENTS

www.ti.com.cn

4.3 1% 2 : H5E CLB BRI
4-3 BoR T E TX BHEIRmAE S,

PWMn

CLB Global

Signals

PWMnA

CLB Tile
Boundary

CLB Input 0
(PWM_SCLKX2)

Sync,

CLB Global
Signals

Falling
Edge Qual
I

CLB Input 3
(PWM_SCLKX2)

Sync,

PWMnB

"INo Filtering

CLB Input 4
(PWM_SCLK)

Sync,

GPREG

No Filtering

CLB Input 1
(TRANSFER_START)

CLB2_OUT5 ——»| CLB XBAR

TX ZHRIAEH LT

CLB %\ 0 : A B PWMnA % H 78 EBIRE . PWMnA % TR B 2k s 2% R B A% SCLK S 2 {51
W TX 2 E FH PWMnA B4 &% B0 .
CLB %A 3 : M N\ H PWMnA i 72 380K . S Nl @28t |, T 9X3) CLB_SCLKX2 it .

CLB #i\ 4 : i Nt PWMnB %i 78 N E#BIKEN . PWMnB % H C B 94 i H A2 9 B b SCLK S5 1IN
BT P EYE L | Tz CLB_SCLK #it.

TXZARPUL AL = AN E 5 R FD P TX 2 B kE
CLB ffiA\ 1 : GPREG.1 £l F /8 2h TX 24 B, & CPU BM/F%.

CLB i\ 5 : St NFHAES] TX I AMTAE R IG5 5

AUXSIGO

» No Filtering

1
CLB Input 5
(TRANSFER_
START_EXT)

Sync,

GPREG

No Filtering
T
|

CLB Input 6

(TRANSFER_
START_SYNC)

& 4-3. TX BHEIMNGES

» No Filtering

AN GRZELE CLB #4EH 2. itk 5.

CLB i\ 6 : fEfEH A TX HBESL T , GPREG.6 fi3Rksh i TX B LN REmITiHES . R
£ CLB I 2 ¥ GPREG.6 " ] T/EHAh TX 24tk rh i sh &k . GPREG.6 fiifi CPU EA/AE% .

26

D (& /7] AT B L2 #H 2e (CLB) LIt )4 fr#% 11
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13 TEXAS
INSTRUMENTS

www.ti.com.cn

W B AR CLB g LED JEz) 28 SE e il 15 &1 26

[ 4-4 SR T E RGEBRIIAE S

MCU Pin CLB Tile
Boundary Boundary

| |

! !

: CLB Input 1
GPIO_SIN (SIN)
Input, No CLBINPUT | CLBINPUTXBAR_1 | sync,

Sync " XBAR No Filtering

T T

| |

1 1

(GPIO_ CLB Input 2
CLB_SCLKX2) (CLB_SCLKX2)
Input, No CLB INPUT | CLBINPUTXBAR_2 Fiﬁlf:ﬁg
XBAR
Syne Edge Qual

I I

| |

| |

: CLB Input 3

I (ENABLE_RX)

|

: GPREG »| No Filtering

|

|

|

K 4-4. RX BHEBNES

RX IZHHE I L T4

* CLB#iA 1 : M T M SIN 5] B .

+ CLB A 2 : Bt A T#£ CLB_SCLKX2 ) T [Tl A #d i . CLB_SCLKX2 {55 /2 TX CLB iZ#Ht
PRALR AN B e bh 2 5T SCLK MSiiIz 1T

* CLBffiA 3 : GPREG.3 fi [l T /8 HI/AE Bt 20 . &t CPU B/l %

4.4 2 3 . JWiRE CLB BEKFTF R
[ 4-5 SR T TX BB .

CLB Tile MCU Pin
Boundary Boundary
I
i I
|
OUTLUT_O |
(CLB_SCLKX2) |
I

L]

Bypass CLB_OUTPUTXBARG6

AOC

|

1
OUTLUT_1
(CLB_SCLK)

.| CLB OUTPUT
XBAR

GPIO_
CLB_SCLKX2

CLB OUTPUT
XBAR

Bypass

CLB_OUTPUTXBAR7 d]
AOC "

GPIO_
CLB_SCLK

OUTLUT_4
(CLB_SOUT)

GPIO OUTPUT OUTPUTXBAR?

XBAR

Bypass
AOC

OUTLUT_5
(CLBn_OUT5)

Bypass
AOC

CLB XBAR

|
|
|
|
|
|
['I] GPIO_
CLB_SOUT
|
|
|
|
|
|

& 4-5. TX ZHEIMNES
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13 TEXAS
INSTRUMENTS
OB - FEHE BN ER CLB 2 LED K50 #5355 i i i) 15 a1 2 www.ti.com.cn

PWM W84 B SCLK Al SCLKX2 W gl TX @igdfeid | J-78 GPIO 51 LKzl . TX & rf i 7F
CLB_Sout 5|l 3Kz, )5 , B 5 K513 CLB XBAR |, fEX B | ‘&0l i T [F25 2 @ P (500 &

RX Z iSRRI AT E .
4.5 S 4 : ¥ CLB ##

AT HITEAS CLB YRS 4> CCSI HATH . — AR T RIEHAE | 3 AR T Bl
o TX A RX AR HIE T R i 2] 2N E R UL QIR S CCSI B2k

4.5.1 TX BHEPUZH
Kl 4-6 o 1 TX IZAEHNIZ .

| Tile 2 (TX) |
|
! |
| HLC (€2) Done INT: |
| 0 ——» EVENT MATCH1 MOV “1”, R2 —» CLBis done
| INTR 1 transmitting data |
|
| FSMO_EO
| RESET - CLB Input 1
| Counter 0 revo LuTo (TRANSFER_START)
| (used to define |FsMo_E1 No Filtering [ GPREG |
COUNTER2_MATCH1 TX tile operating Init_val = 0
| | ——»| MODEO
states) T
I 1 —*| MODE1 L CLB Input 5
|
CHECK bit No Filtering
| logic FSMo_OUT Init_val = 0 CLB2 OUTS
| T
| LUT1 CLB Input 6
| (TRANSFER_START_SYNC)
I EVENT s CLB2 OUTS OUTLUT 5 [« Mo Filtering GPREG
| &
| ‘ MATCH2 T
Bit0 TAP |
| FSM0_OUT
——»| RESET I
CLB Input 0 0 Counter 1 |
(PWM_SCLKX2) OUTLUT 4
Sy, ODED Serializer OUTLUT 4 (CLB_SOUT)
alling > Mode
Edge Qual .| Bypass
| 1 ——» MODE1 Trigger Action ’_L/ AOC
= Load
| T |
| FSM0_OUT I
! |
I HLC (e0) |
| .
| EVENT MATCH1 MOV R1, C1 |
MATCH PULLR1 |
I LuT2 7 * 1_vAL |
|
| FsMo_out ﬂ_\ RESET |
Counter 2 HLC (e1) Transmit INT: |
| FSM2
(used to count 4 CPUneedsto |
| »| MODEO transmit words) MOV 1. R3 load data to |
| INTR PULL FIFO
|
I 1 ——*| MODE1 |
| .
CLB Input 3 FSMo_ouT OUTLUT_0
(PWM_SCLKX2) (CLB_SCLKX2)
Sync, Bypass
No Filterin AOC
M NOTES:
CLB Input 4 1. The TRANSFER_START_SYNC bit is used tg simullanequsly start transmissions OUTILUT_1
on multiple CLB tiles. TX TILE 2 controls sync bit for all TX tiles.
(PWM_SCLK) : : ) (CLB_SCLK)
2. CLB Input 4 can be alternatively set to take PWMnA input to support single-clock
Sync, edge SCLK transmission. Bypass
No Filtering AOC

& 4-6. CLB TX BiEHuB 58
PAF CLB #Z#5He ¥ 5 Fl T 52jiti CCSI MLk k% (TX) ThhE :

* COUNTERO H T iFHERIEMFH . i IEH THE R ET.

* COUNTER1 HT-7E SCLKX2 F[EuT Akt Bl . e 78 AT 2 N igaT .

* COUNTER2 ATt SCLKX2 R AT IHE. e B T i,

* HLC I T#%d M CLB PULL FIFO #2 A\ COUNTER1. %P4 16 firs H OO EEA I | B dssm
CPU A= i ¥ o
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13 TEXAS
INSTRUMENTS
www.ti.com.cn OB - ZEHE BN 1 fEH CLB %y LED i) 2555 il & i 15 51 28

* FSMO H 7t IDLE. ACTIVE F1 END JRZS 2 (B T4 .
o HRIE TV 16 AR, FSM2 AT it 4. A THEOA BIDUR , m) HLC AEli— A4

RNEEGEEMEHZA LUT A% H LUT.

FSMO & X 7 TX ZBHEHREI=FMBITIREG. KB 4-7 F1E 4-2 B8 T FSMO IREE R EME L.

E1/EO0 = 1/0
(TRANSFER_START = 1)

E1/E0 = 0/X || $1S0 = 00 $1S0 = 01 -
E1/EO = 1/1 (IDLE) (ACTIVE) E1/EO = X/0
E1/E0 = X/1
(CO_MATCH1 = 1)
E1/EO = 0/X
(TRANSFER_START = 0)
E1/E0 = X/X
$150 =10 E1/EQ = 1/X
(END)
A 4-7. TX ZHEIRE) FSMO REH
# 4-2. FSMO EfE%
E1
(TRANSFER _ EO0 i
S1 S0 START) (CO_MATCH1) S$1 k& S0 K& (FSM0_OUT)
0 0 0 0 0 0 1
0 0 0 1 0 0 1
0 0 1 0 0 1 1
0 0 1 1 0 0 1
0 1 0 0 0 1 0
0 1 0 1 1 0 0
0 1 1 0 0 1 0
0 1 1 1 1 0 0
1 0 0 0 0 0 1
1 0 0 1 0 0 1
1 0 1 0 1 0 1
1 0 1 1 1 0 1
1 1 0 0 0 0 1
1 1 0 1 0 0 1
1 1 1 0 0 0 1
1 1 1 1 0 0 1
L2 AR
* S1=I1S1&S0&E0 | S1&!ISO0&E1
* S0 =IS1&E1&!E0 | IS1&SO0&!EO
* OUTPUT =150 | $1
FSM2 I F{ERIE IS 16 fr 7 )mfil i HLC S, [ 4-8 A1k 4-3 BR[| FSM2 RS EIFIEE & .
ZHCAC41 - FEBRUARY 2023 LI (£ AT BT #ik (CLB) St el 29

Submit Document Feedback

English Document: SPRAD62
Copyright © 2023 Texas Instruments Incorporated


https://www.ti.com.cn
https://www.ti.com.cn/cn/lit/pdf/ZHCAC41
https://www.ti.com/feedbackform/techdocfeedback?litnum=ZHCAC41&partnum=
https://www.ti.com/lit/pdf/SPRAD62

13 TEXAS

INSTRUMENTS
S B : FEFEI A/ CLB g LED HXz) 28521t i il 15 +1 26 www.ti.com.cn
E1/E0 = 0/1
(C2_MATCH1)
E1/E0 = X/0 || _
E1/EQ = 1/1 E1/E0 = 0/0
E1/EOQ = 1/X
(FSM0_OUT)
E1/E0 = 0/1
(C2_MATCH1) || E1/EO = 0/1
E1/EO0 = 1/X (C2_MATCH?1)
(FSM0_OUT) E1/EO0 = 1/X
(FSM0_OUT)
E1/EO = 0/0 E1/EO0 = 0/0
E1/E0 = 0/1
(C2_MATCH1)
& 4-8. TX ZHEH FSM2 REE
% 4-3. FSM2 Efi&
E1 EO BH
S1 S0 (FSMO0_OUT) (C2_MATCH?1) S1 R&E S0 RA& (HLC_INT)
0 0 0 0 0 0 0
0 0 0 1 0 1 0
0 0 1 0 0 0 0
0 0 1 1 0 0 0
0 1 0 0 0 1 0
0 1 0 1 1 0 0
0 1 1 0 0 0 0
0 1 1 1 0 0 0
1 0 0 0 1 0 0
1 0 0 1 1 1 0
1 0 1 0 0 0 0
1 0 1 1 0 0 0
1 1 0 0 1 1 0
1 1 0 1 0 0 1
1 1 1 0 0 0 0
1 1 1 1 0 0 0
LB TT N -
* S1=S1&!IS0&E1 | S1&!IE1&!EQ | IS1&SO0&!E1&EQ
* S0 =!S0&!E1&EQ | SO&'E1&!E0
* OUTPUT = S1&S0&!E1&EQ
30 L&/ B B & 2 5 (CLB) 3L il 4 775 17 ZHCAC41 - FEBRUARY 2023
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13 TEXAS
INSTRUMENTS
www.ti.com.cn T B - BHEHIHHER] CLB Yy LED HEE) 285 a5 2 2k

4.5.2 RX ZHEHUZH
Kl 4-9 JoR T BSOS R )2 4 .

4. CPU must clear the RX flag (R2) after every receive interrupt.
5. FSM1 is reset when END is detected. This means FSMO will start counting from zero every time there is a new
frame.

| Tile 1 (RX) |
|
| FSMO_E1 FSMO |
| (used to define RX tile f——» FSMO_OUT
| FSM0_EO operating states) |
| “0” Bit Detect MATCH1 !
I (if SIN=0 on SPICLK EVENT VAL [ OFFFF |
| falling edge) Fsm2 HLC (e I
. LUTO MATGH1 €0 Eqn = e0&e1 R (e1) |
I cewpur 1 o1 Mov-rRs [ ENDolfameT
| i1 out=1i0&i1&i2 RESET INTR 1
CLB_INPUT_ 2 —— Counter 0 |
1 I
CLB Input 3 MODEQ Serializer FSM0_oUT |
(ENABLE_RX) Mode |
No Filtering 1 —» MoDE1 Trigger Action |
Init_val = 0 = Shift Right CHECK Bit Validation
(if bit16=bit0 on 17" SPICLK |
CLB Input 1 falling edge, signal error, only |
(SIN) check when ACTIVE mode) |
' LUT
. MATCH1 i1 g |
No Filtering EVENT Bit16 TAP ET?O:&&%E;?S HLC (e3) CHECK Bit Error |NT:I
MATCH2 2 Moy, Ry [T Check bilwas not |
| Bit0 TAP INTR 1
|
| » RESET 0 3
CLB Input 2 Counter 1 |
CLB_SCLKX2
(CLB ) FSM0_OUT :
Rising Serializer
Edge Qual MODEO Mode |
1 » Trigger Action |
| MODE1 = Shift Right
| |
| |
| |
| HLC (0) I
| 17— "QAJZT MATCH2 |
PUSH C1 |
| LuT2 MATCH ‘
| 16 ERV MATCH1 |
| RESET |
| FSMo_OUT — Counter 2 |
|
I HLC (e2) Receive INT: Four |
| » MODEO Ly FSM1 ] | »16-bit words have
| (use to count 4 received words) MOV “1”, R2 been counted |
INTR 1 .
I 1 ——> MODE1 |
| |
|
| NOTE: FSMO_OUT |
| 1. Care must be taken to ensure ENABLE_RX bit is only set/clear during CCSI bus IDLE state. TILE REGISTER USAGE
| 2. During reception, the CHECK bit is not copied to output data & END bytes are copied to FIFO. RO |1 |
3. The receive INT is only triggered when 4 16-bit words are received. If less than 16-bit words are received the R1| CHECK ERR |
| CPU will still get the END interrupt and the CPU will need to read PUSH FIFO pointer to determine how much data R2 | RCVINT
| was received. R3| END INT |
| |
| |
[

& 4-9. CLB RX #8148
PAF CLB #Z#5He % i FH T 527t CCSI k8205 (RX) ThAg -

+ COUNTERO H - MiF s i (1) 45 3

* COUNTER1 HT7£ SCLKX2 F[EiE i N B . R IT a8 Mg,

* COUNTER2 HTX} SCLKX2 FFEHTIHEAT M4k, e/ IE W i i N igdT.

* HLC HT#¥%ds ). COUNTER1 #%h%] CLB PUSH FIFO. 432U 3P4 16 £ 5 LA A & il 3] CHECK 74 i
R gE AR, Bk 4 CPU AL kb i

+ FSMO H ¥ 5 SCRITiE ¥R [ P FieIR S« IDLE #1 ACTIVE.

o CUPARFIPIAS 16 FrE , FSMT H Fit-%. 4ot Eoas 2 pumt | m) HLC A f— A4t

o AT ACTIVE IRZASR , FSM2 A 48 sl 45 o rb i

o LUTO H-THMARRf “0” Ar , %A TH:0 START f741 END #75. iidiE R ENABLE_RX # A , A bAoA
HilH LUTO %t B OV, AT 250 24 F Bl i/

o LUT1 HTEIESA 16 £ Ef) CHECK fi7. W CHECK A7 S HilPIRAARILAL | LUTT St & ik HLC

o CUEEHRGEAE () ENABLE_RX =0) K, LUT2 HI-T-f#f COUNTER2 {REF/E S ADIRE .

FSMO £ X 7 RX ZHILFI P MIZITING . B 4-10 1K 4-4 Bor T FSMO RSERIFEME .
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13 TEXAS
INSTRUMENTS
OB - FEHE BN ER CLB 2 LED K50 #5355 1 i i 15 a1 2 www.ti.com.cn

E1/E0 = 1/X
(LUTO_OUT =1, i.e.
START bit detected)

E1/E0 = 0/X E1/EO = X/0
(LUTO_OUT =0, i.e. (CO_MATCH1 =0, i.e.
START bit not detected) END byte not detected)

E1/E0 = X/1
(CO_MATCH1 =1,
i.e. END byte
detected)

& 4-10. RX B FSMO REHE
# 4-4. FSM0 EfER

E1 (LUTO0_OUT) EO (CO_MATCH?1) SO0 K& HytH (FSMO_OUTPUT)
0 0 0

(7]
o

Al alalalo|lO0|O| O
_ | =2 OO =] =~ 0O
2ol r|O| O~
oO|=~|O|=|=2|~|0O|0O
B I I E=1E=1K=]

SERIIZEITEN |
* S0 =IS1&ISO&E1&!EQ | IST1&ISO&E1&EOQ | IS1&SO0&!E1&!EOQ | IS1&SO0&E1&!EQ
* OUTPUT =IS1&S0&!E1&!E0 | IS1&S0&IE1&EO0 | IS1&S0&E1&!E0 | IS1&S0&E1&ED

FSM1 FH-FaERK U/ 16 fr7/af Ak HLC Fh. B 4-11 13K 4-5 B8 T FSM1OIREGE R EME L

E1/E0 = 11
(FSM0_OUT and
C2_MATCH1 = 1)

E1/E0 = 0/X || -
E1/EO0 = 1/0 E1/EO = 1/0
E1/E0 = 0/X
(FSM0_OUT = 0)
E1/E0 =1/1
(FSM0_OUT and
C2_MATCH1 =1) || E1/E0 = 1/1
E1/E0 = 1/X (FSM0_OUT and
(FSMO_OUT =0) C2_MATCH1 = 1)
E1/EO = 0/X
(FSM0_OUT =0)
E1/E0 =1/0 E1/E0 = 1/0
E1/E0 = 1/1
(FSMO0_OUT and
C2_MATCH1 = 1)
& 4-11. RX ZHIRHE) FSM1 REE
32 T (8 ] B 45 e (CLB) S 7 #E 0T ZHCAC41 - FEBRUARY 2023
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13 TEXAS

INSTRUMENTS
www.ti.com.cn S B : FEFEI /T CLB 2y LED Hiz) 82 & ) 15 61 26
* 4-5. FSM1 EfEF
s1 S0 E1 (FSM0_OUT) | EO (C2_MATCH2) S1 RS S0 & Byt (HLC_INT)
0 0 0 0 0 0 0
0 0 0 1 0 0 0
0 0 1 0 0 0 0
0 0 1 1 0 1 0
0 1 0 0 0 0 0
0 1 0 1 0 0 0
0 1 1 0 0 1 0
0 1 1 1 1 0 0
1 0 0 0 0 0 0
1 0 0 1 0 0 0
1 0 1 0 1 0 0
1 0 1 1 1 1 0
1 1 0 0 0 0 0
1 1 0 1 0 0 0
1 1 1 0 1 1 0
1 1 1 1 0 0 1
BT

* S1=1S1&S0&E1&E0 | S1&ISO&E1&!E0 | S1&!ISO&E1&EQ | S1&S0&E1&!EQ
* S0 =I!S1&IS0&E1&E0 | IS1&SO0&E1&!E0 | S1&!ISO&E1&EOQ | S1&S0&E1&!EO
* OUTPUT = S1&S0&E1&EO0

4.5.3 e Bk

CCSI S4B S i I p ehidid A - PWM 2EE. PWMnA % A4 i — A LASUE B bx SCLK SiZIiE4T 1
PWM_SCLKX2 i h , 1 PWMnB %t A4 sl — N LLRT 75 1) SCLK #1217 11 PWM_SCLK It .

TX F1 RX CLB #ZHH G Z&AHH PWM_SCLKX2 W8 ik fEa s . & H A PWM_SCLK 3x5h 3| R4 1)
LED 3x#h#s .

AL E TX 2 PWM_SCLK # U5 | AT S AU b i B i 4 s B0 A 6 AN e 214 75 3 B IR b v A 36 A
R, Blan , HfEH LP5891-Q1 LED IXAh&3R) |, Al MEe TX f N ZEIRACE |, PMEE PWMnA i IKsi 2
PWM_SCLK i1 PWM_SCLKX2 %\ , 52 K& 4-12. PWMnB i o] LA ZE#; CLB iZ4E 1R .

CLB Tile
Boundary
i

CLB Input 0
(PWM_SCLKX2)
PWMnA Sync,
PWMn CLB Global Falling
Signals
Edge Qual
|
|
CLB Input 3
(PWM_SCLKX2)
Sync,
No Filtering
]
|
CLB Input 4
(PWM_SCLK)
CLB Global | PWMnB Sync,
Signals No Filtering

B 4-12. B Pt i AR AR U P B
LIS B 80 ah 6 WSO A IS B P 7 A A9 b SEBIUAGE AU, 521 18] 4-13.
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13 TEXAS
INSTRUMENTS
OB - FEHE BN ER CLB 2 LED K50 #5355 i i i) 15 a1 2 www.ti.com.cn

s X XX XXX XX
soor W XX XXX XX

B 4-13. {8 PWM_SCLKX2 FxX¥ it & #s Bl &% A2

T BN B AR RS , T MBS TX N Z AL E |, LUK PWMnA % IK2h 2 PWM_SCLKX2 i
A, 3K PWMnB %t 35 & PWM_SCLK #i N |, #5213 H 4-14.

CLB Tile
Boundary
|

CLB Input 0
(PWM_SCLKX2)
PWMnA Sync,
PWMn »| CLB Global Fallin
Signals 9
Edge Qual
|
|
CLB Input 3
(PWM_SCLKX2)

Sync,
No Filtering

CLB Input 4
(PWM_SCLK)
CLB Global PWMnB Sync,

Signals No Filtering

B 4-14. XU o B ORI B SR E
AT > CLB 2B NI FFAER | A PWM I B A #Sil i TX CLB 2 A% .
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13 TEXAS
INSTRUMENTS
www.ti.com.cn T B - BHEHIHHER] CLB Yy LED HEE) 285 a5 2 2k

4.6 P& S : fiRZHER

4-15 W4 B 7 BRI E . NPT A B, {3 OXAAAA (R AR SR BRI N . % BLE R T 1 START
PLFG 7RI 4E 5S¢ B 7 I 3K DL & CHECK A7 F38AIE -

& 4-15. LED 3h3 IR ZEW &
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13 TEXAS
INSTRUMENTS

www.ti.com.cn

BRI AN 4-16 PR RS, R ABERIN 7 A LR CHECK {7 , BLERHE CHECK

RZ AR 120 FURoR LUTY Siff th A2 g el PSRl 2] CHECK £

|| wire match2_tap[4:0]

GTKWave - C:\Git\tlc698x_c2k\c2000_clb_tlc698x_demo_f28003x\CPU1_FLASH\CLB.vcd

File Edit Search Time Markers View Help

oo DAIAAR

I},EJ AfbM 4‘3 lf‘, From:|0 sec

To:

100 us

Marker: 5328 ns | Cursor: 4182 ns

= G5

SystemC =
': TILE1_BOUNDARY_

TILE1_COUNTER_C
i, TILE1_COUNTER_
2 TILEL_COUNTER_Z
TILE1_FSM_0
TILE1_FSM_1
TILE1_FSM_2
L TILE1_HLC

P 7]
KT —| ]

Type |Signals [2]
wire c_matchl_load_en

wire hlc_match2_load_en

wire Ifsr_mode
wire matchl_tap[4:0]
wire matchl_tap_en

wire matchl_val[31:0]

wire match2_tap_en
wire match2_val[31:0]
wire match_en

wire mode0

wire model

[T | ]
Filter:

Append| Inser‘t| Repiace|

Signals
Time
clk=1
SIN=1
CLB_SCLKX2 =0

FsMO
OUT =1

COUNT!

count_out[31:0] =00000001

reset =0

COUNTER1
count_out[31:0] =00005555
event =1

model =0

‘| I

COUNTER

count_out[31:0] =00000010
reset =0
count_matchl=1
count_matchz =0
HLC
P _push data_en=1
P_push data_out[31:0] =00005555

Waves

FSO

ou

(ACTIVE state)

'y

CO resets everytime
there is a ‘0" bit

-

=, CtTandC2areresetto
/' start receive a new word

te
CHECK bit

After 16 bits are received an
HLC push is triggered >

CHECK bit
not correct, ~
trigger error

& 4-16. CHECK {#5iREEMHE

w5, B 417 i E R R 7 END A RgAI . FSMO SREERTINE] END £z CLB 1244 # )y IDLE IRZ.

&l 4-17. END Mttt

i

£ END A7 9I1a] & 42 ez fi il CHECK 4R ( R ) « CPU ARSI 24628 Z 37 il b i) e Ja —
T, FIRIXE END AL AR R

36

D (& /7] AT B L2 #H 2e (CLB) LIt )4 fr#% 11
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13 TEXAS
INSTRUMENTS
www.ti.com.cn T B - BHEHIHHER] CLB Yy LED HEE) 285 a5 2 2k

4-18 TP EL T HUR RIEHAE. ST E SR T 8 0x5555 F KR i% , M START 77144 |, 3 END migsdi. AT
faifk. CLB 248 |, @i R iFiZ B kK iE—A OXFFFF -k 5Lif START 7. fi fZHEL CHECK 12 17
AN b W14 B START 7. [RIEE | B4k END Wi , CLB 2 HANE i a — N RIEL RN CLB_SOUT (5 5%
BN 1. CLB BT CPU fEFFUHHT M E s Kkik 2 /i 2 /05 r 18 4~ PWM_SCLKX2 i #.

& 4-18. LED IR3h 2 HIEIE RIEHE
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¥ LP5891Q1EVM #fi A LAUNCHXL-F280039C EVM 47 & 1. {6 H A B EEAR _F i 5V, 3V3 A1 GND 5
WUWEAEE | IERAHE HR AR 7 1)
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