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# TMS320F280039C LaunchPad™ ¥ B34 , iEHAT UL R0 ER ( fE25F Windows 10 #:/E R A M1 HAL L3
)
1. F# %% Code Composer Studio™ ..

a. F# Code Composer Studio £ JT & IFE (IDE) ( A 12.7.0 ) ©
b. &R 231 %% Code Composer Studio. 7EZHEFEH | il “Setup type” #E#EH “Custom
Installation” , i&E#fifR{E “Select Components” Hik$ “C2000 real-time MCUs” , il 2-1 Hhff4

HEFT7 o
Y] Setup _ X
Select Components n ﬂ

Select the components you want to install; clear the components you do not want to install. Click Next when you are ready to continue.

[] MSP430 ultra-low power MCUs 32-bit microcontrollers (MCUs) optimized for

[] SimpleLink™ MSP432™ low power + performance MCUs processing, sensing, and actuation to improve closed
[] SimpleLink™ CC13xx and CC26xx Wireless MCUs P PO T

[ SimpleLink™ Wi-Fi® CC32xx Wireless MCUs

[] €C2538 IEEE 802.15.4 Wireless MCUs

=] 2000 real-time MCUs || R e
L] TM4C12x ARM@ Cortex ®-M4F core-based MCUs

[J Hercules™ Safety MCUs

[ sitara™ AM3x, AM4x, AM5x and AM6x MPUs

[] sitara™ AM2x MCUs

[C] OMAP-L1x DSP + ARM9@ Processor

[] DaVinci (DM) Video Processors

[C] OMAP Processors

[[] TDAx Driver Assistance SoCs & Jacinto DRAx Infotainment SoCs
[] €55x ultra-low-power DSP

[C] C6000 Power-Optimized DSP

[[] 66AK2x multicore DSP + ARM® Processors & C66x KeyStone™ multicore DSP
[[] mmWave Sensors

[] C64x multicore DSP

[J UCD Digital Power Controllers

[] PGA Sensor Signal Conditioners

< Back Next > Cancel

& 2-1. Code Composer Studio 233 %
2. F#IH2esE C2000Ware ( iitA 5.01.00.00 ) .

a. TIGUFZ AR IEN |, i JF Code Composer Studio #4:. s di THESSEFAFE K] “Windows” o SR J5 M
Tzt i “Preferences” . ¥ &~ “Preferences” %11, MAMAES | KIki%EHE: “Code
Composer Studio” -> “Products” .

b. £ “Discovered products” K4 “C2000Ware 5.1.0.00” il “SysConfig” ( %% C2000Ware I H
Bl%%% SysConfig ) , a1l 2-2 fik. WiRBA L “C2000Ware 5.1.0.00” 5 “SysConfig” , & 1] HE
FE g “Preference” & OAMIN “Refresh” o WA NI | iHEK & 232 K 1EH . SysConfig [
ML ST ARAS W] E SYSCONFIG R4 E T k3.
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Scrlptsﬂelp §0 Preferences a X
0 s
e New Window
=] Editor s l type filter text l Products > b
[A Appearance ’ Seneral - Product discovery path:
v Code Composer Studio
Show View > Pdvenced Tooks O Citifecs1270 Add...
Perspective > Build Ocn =
o Debug 1 C:/Program Files/Texas Instruments R
Navigation > » =
- \EM
I Preferences
e
Install/Update Discovered products:
Run/Debug v =) C2000Ware Refresh
Terminal > & 5.1,0.00 [C:/ti/c2000/C20
Version Control (Team) ) C:/t/c2
= 43.0.00 .[~ i Install...
=) Housekeeping MCUs
=4 MSPMO SDK Uninstall
B SimpleLink MSP432P4 SDK
— v B SysConfig Details...
2 1.20.0 [C:/ti/ccs1270/ ces/utils/sysconfig_1.20.0
=) XDCtools
[ Search for products each time Code Composer Studio starts (may affect start-up time)
Restore Defaults Apply
(@) N p
\£) [ L) Show advanced settings Apply and Close Cancel

3. MEIFF NSRBI,

& 2-2. C2000Ware 5.1.0.00 Z23E I8 F

a. B4 EVM EEREANHE. H2 , BT AULCHE EVM W E I Ted_driver.h Al system_info.h /2
Ab  BEANEERE P B9 AR AT AH ) )
i. LP5891Q1EVM : LP5891Q1EVM-F280039C-SW
i. LP5891EVM : LP5891Q1EVM-F280039C-SW
iii. LP5890EVM : LP5890EVM-F280039C-SW
iv. TLC6984EVM : TLC6984EVM-F280039C-SW
v. TLC6983EVM : TLC6983EVM-F280039C-SW
vi. LP5899DYYEVM 5 LP5891(Q1)EVM Eix${HH : LP5899DYYEVM-LP5891-F280039C-SW
vii. LP5899DYYEVM 5 LP5890EVM B H : LP5899DYYEVM-LP5890-F280039C-SW

b. MR IRMEIEFE SN Code Composer Studio (CCS) L : § A CCS Lf#.

4. HRAREEE PRGBS | MERLE T TR,

5. (k) FPEEFASRMAART R, REEE DR E AR, AN THEPT A,
LP5891-Q1 : LP5891 217 as Wi Af i T A
LP5891 : LP5891 7 f7 fs b Ak alg T .
LP5890 : LP5890 &7 17 # Wb A= i 1. H.
TLCG984 : TLC6984 2 17 fa i i A il T. L
TLC6983 : TLC6983 2717 #a M i A il T. L
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3 I BHRES S5
3.1 wWitsH

7 3-1 A T AT AR EVM [ LED #ik45 2R %t 35

R 3-1. B3 EVM

B8 LP589x TLC698x
ATVIN 82\ AN 16 x 16 RGB LED 32 x 32 RGB LED
i = 60Hz 25Hz
Jollpees 7680Hz 2400Hz
PWM 73 #f3 16 fiL 16 fiL
PR 1 2

SCLK #i% 10MHz 10MHz
GCLK #ii% 80MHz 120MHz

3.2 mEHE

Kl 3-1 JEos 1R B K KRR AR o

FEWE MCU IE] , S0 system_info.h wgE LA AR E R SPI 51 s A E RS | I mT
HoE 24k (CLB) it CCSI 5 LED Wahatiffs. il SPI #HTIEMEN , MR ALEREF 2 50 CCSI Kk

FR FIFO AT HIUEAL o

FC_settings.h XA 17y 2 th4R B A7 S B s T B A4 s . JFAEpT SR s iR B 2k 1 iz t. +
KL (#4728 FCO w17 Bt SCAN_NUM ) RIZLRE 3 1E ¥R ( Z7774% FCO X5 B CHIP_NUM ) 3K [ 30 1F
system_info.h. 7 3.3 LA T 0

ZEEIE R T frames.c il frames.h S0, Forp A & 78 g s =G0 a) 48 FH G 2 ANte A SRS AR 1 BH o fa]

A I L
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A PICTSEE 1
Start Start
prepareFrame
A 4 v
Animate frame, i.e.
system_info.h Setup MCU scroll left/right/up/
down based on
animation variables
i A4
Load required frame | fragzs.c
No data frames.h
Yes
A4
Initialize Fade frame (in or
system_info.h » Augmented out) based on
Connectivity IC animation variables
<
<
v \ 4
End
prepareFrame

Write Chip Index

Write FC Registers

Y

s ANIMATION
_FALSE?

Yes

»

>

v

Write SRAM with all
OXFFFF data to
make LEDs white

A 4

Wait for the end of
current frame and
write VSYNC

Run diagnostics

]

-

Initialize frame and
animation variables

>
<
A

prepareFrame

No

Write SRAM with
frame data

v

Wait for the end of
current frame and
write VSYNC

Update frame and
animation variables

L
A 3-1. ~ERAEREE
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33 RGHRE

A T RIS AR s B AR R S EBORUN R GERR T e A2 SEERE AR LED J5h s IC. fE
led_driver.h 3Cfrf , G#% 7 AEAL R LED K554 1IC.

#include "LP5891.h"
AR S HF
* LP5892
« LP5891
= LP5890

* TLCG6984
* TLC6983

TR, X QU7 BME ASIIAARR, DU A AR
32 hAIH TR R G E S AL B R A AR R R
R 3-2. AR MR Z IR HE

XA EIZEZIR iRH
SCLK_FREQ_IN_HZ SCLK #i#%
USE_CONN_IC 1 FF 0 S50 B 55 1 LP58OO(-QA )/ TLC6989 I i
SPI_FREQ_IN_HZ i G SR RE R B OET | IX 2 MCU SR8 1F 2 18] 1) SPI 4%
RUN_MODE CEARFI RIE (B 2 R . SR L5 ANIMATION 1
SIMPLE_TEST
system_info.h TOTAL_SCAN_LINES g
CCSI_BUS_NUM CCSI 24K
CASCADED_UNITS_CCSI1 CCSI a2k 1 iy 1k
CASCADED_UNITS_CCSI2 CCSI 2k 2 iy 1 ekt
MONOCHROMATIC 75 RGB e f6, 573 .2 [T 1 ¥
system_info.c FRAME_RATE VSYNC i 4 [ 8] B

Wi AR system_info.c FiEE. WOERLL Hz (( BERPIEL ) .

const uintl6_t FRAME_RATE = 60; // 16.67ms = 60 Hz frames-per-second

TR B MU N 1HZ.
Y system_info.h iU &2 RG05E Lo

// When TLC6989 or LP5899 is used this should be set to _TRUE
#define USE_CONN_IC _TRUE

% USE_CONN_IC 5& X LED IRz} 82 15 S5m0 42 1C WouHdi . iX£x52m MCU (RELE S | 1% B S 1ErR
HE SPI ({8 FH%#2 IC 1) ) Bt CLB ( f# /1] CCSI BL# 5 LED Wah#%@ 51 ) 2 18] [ 3h )4,

// Desired SCLK frequency (in case of TLC698x this SCLK frequency is half of this)
// Note: Exact frequency may not be possible

#define SCLK_FREQ_IN_HZ 10000000
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% SCLK_FREQ_IN_HZ & SUEZER 8P Hi 474211 (CCSI) M2 Hidm s 21217 , B 51 B SCLK (R epAi=e . fg 1
SREERE IC I, PR AN R 5 T AR A A R B B — N T R A T R 0 v AR T . AN Y
£ IC I}, AT SCLK Sl 240X T MCU RGN M BEH Il . fEIXPRFRIEOL T | S2br CCSI A n] g AN
T SCLK_FREQ_IN_HZ 52 SU[W i T H6 E A%

// Desired SPI frequency - for TLC6989 or LP5899

// Supported range is 500kHz to 7.5MHz --> For higher frequencies need to enable SPI high speed mode

// Note: Exact frequency may not be possible
#define SPI_FREQ_IN_HZ 7500000

% SPI_FREQ_IN_HZ X AEf# R 523E 12 1C I5E LT i SPI MR M. 1282 MCU R G 1 B4 0 4
. B, S2br SPIRE A REA R T SPI_FREQ_IN_HZ & L) i 15 E % .

#define RUN_MODE ANIMATION
#define MONOCHROMATIC _FALSE

% RUN_MODE peE A RIEsAT R SCHF s AT A 2 A0 4 sl m A6 O i il il A 2

EVM #{#H RGB LED. Kt , %5 MONOCHROMATIC 5& X~ FALSE. 74 HSHHS S F5 8 F Bt LED ( 1
WV AE L8 LED ) MR %. fEHSIENT , % MONOCHROMATIC N5E XN _TRUE. X4 [ 55 s ¥ 45
. BhmE &R APL

PUT AR BRI 7S 1 2 SO0 7 A7 8 BB

#define TOTAL_SCAN_LINES 16
#define CASCADED_UNITS_CCSI1 1

% TOTAL_SCAN_LINES & X T 2 MFRZ&EL |, FFERmZF 748 FCO 1+ B SCAN_NUM. XfT
LP5891Q1EVM. LP5891EVM #1 LP5890EVM , & 16 %f14ti4k. %fT TLC6983EVM #1 TLC6984EVM , # 32
A .

% CASCADED_UNITS_CCSI1 B X ZGh B8R %GR |, SFEBESYME A28 FCO FHIF B CHIP_NUM. X}
T LP5891Q1EVM. LP5891EVM F1 LP5890EVM , { A 1 MEsfhaiipc. 24 P il T B R8s gl 2 X 2k
EVM B}, 20 Btz .

X} T TLC6983EVM #il TLC6984EVM , —/~ EVM - H 2 NRIBAR1.

LAUNCHXL-F280039C
LP5891-Q1 LP5891-Q1 LP5891-Q1
CLB TILE (RX) CLB TILE (TX)
SIN SCLK SCLK SCLK SCLK
SCLK sout SIN sout SIN souT » siN souT
LED Matrix RGB Display
SCLK souT SIN sout » sIN souT
SIN SCLK SCLK SCLK
CLBTILE (RX) CLB TILE (TX) T LP5891-Q1 LP5891-Q1

& 3-2. MEFHRER: IC. £/ 2 4~ CCSI #KIRBIRS
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LAUNCHXL-F280039C LP5899(:Q1) 4
EEN » LP589[0[1](-Q1) L LP589[0[1](-Q1) L LP589[0[1](-Q1)
SIN
e izl CLK_O SCLK SCLK SCLK
Poc 2’;0 sout SIN souT SIN sout SIN sout
STE
HEEEE HEEER HEEEE
LED Matrix RGB Display
LPS809(-Q1) HERER HEEER
SF:%; :gII_K SouT SIN SOuT SIN SOuT
CLK_O SCLK SCLK
POCI SDO
e & S'”W LP589[0[1](-Q1) ( LP589[0[1](-Q1)

E 3-3. i FIE5RER IC M1 2 )~ CCSI #MRFI RS

NBIARED i 2 SCFF 2 A CCSI 2 1ekE . K 3-2 F1FE 3-3 F IR B T s 2 4~ CCSI Hest it . 26—
B R 1AM IS 580ESE 1IC MRl |, 58 = ANERoR 7 I 9IS 1C IR ile X X AR, SEbefd H Bk
B CF system_info.h H11#1% CCSI_BUS_NUM 3 3.

// Total CCSI buses supported
#define CCSI_BUS_NUM

FEAEETT B AR RBER RS, KL | BT % CASCADED _UNITS _CCSI1 4 , it system_info.h Hif
4% CASCADED UNITS_CCSI2. fEix8exrh , CCSI % 1 f5 3 NREESRE , CCSI# 2 5 2 M.

#define CASCADED_UNITS_CCSI1 3
#define CASCADED_UNITS_CCSI2 2
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3.4 &M

RBACHLER ML T —A> AP KA IIIRLE LED BX5h4% B LED JFi% (LOD) e LA K ke LED BK5h#s BA LED 4%
(LSD) #bz. Ak, 2B s LP5899DYYEVM f it (# A | izt LP589Q 1 5 A % 2 28 4045, I 3] (1)
%, TLC698X_LP589X_APIs.h X fd15E X T 1% API 5 R,

void LED_Update_chip_status(void);

% APl 253 system_info.h HiE XA & chip_status.

struct ccsiBusStatus {

uintlé_t
uintl6_t

LSD;
LOD;

// LED Short Detection
// LED Open Detection

volatile outChannel LOD_channels[TOTAL_SCAN_LINES];
volatile outChannel LSD_channels[TOTAL_SCAN_LINES];

struct chipstatus {
struct ccsiBusStatus busStatus[MAX_CASCADED_UNITS];
#ifdef _TLC6989_LP5899

uintlé_t
uintl6_t
uintlé_t
uintlé_t
uintl6_t
uintlé_t
uintlé_t
uintl6_t
uintlé_t
uintlé_t
uintl6_t
uintlé_t
uintlé_t
uintl6_t
uintlé_t
uintlé_t
uintl6_t
uintlé_t
uintlé_t
uintl6_t
uintlé_t
uintlé_t
uintl6_t
uintlé_t
uintlé_t
#endif

ERR;
POR;

0SC;

OTP_CRC;
DEV_STATE;
SPI_CRC;
SPI_REG_WRITE;
SPI;

SPI_CS;
SPI_TIMEOUT;
SRST;
DRDY_STATUS;
RXFF;

RXFFSED;
RXFFUVF;
RXFFOVF;

TXFF;

TXFFSED;
TXFFUVF;
TXFFOVF;

CCSI;
CCSI_SIN;
CCSI_CRC;
CCSI_CHECK_BIT;

CCSI_CMD_QUEUE_OVF;

// For diagnostics
extern struct chipStatus chip_status[CCSI_BUS_NUM];

// LP5899/TLC6989 Global error flag
// Power-on-Reset flag

// Internal oscillator flag

// OTP CRC flag

// Device state

// SPI CRC error

// SPI register write error

// SPI error

// SPI Chip Select (CS) pin error

// SPI reset timeout error

// Softreset error

// DRDY pin status

// Receive FIFO error

// Receive FIFO single error detection
// Receive FIFO underflow

// Receive FIFO overflow

// Transmit FIFO error

// Transmit FIFO single error detection
// Transmit FIFO underflow

// Transmit FIFO overflow

// CCSI interface error

// CCSI missing toggling on SIN error
// CCSI data CRC error

// C€CSI check bit error

// CCSI command queue overflow
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