DSP 2 I} 42 3]
SR E .

BEPR55 Initpll 7F DSP280X_SysCtrl.c XM RZENIMH KL InitSysCtrl () ; T&E.

// - Enable the clocks to the peripherals

‘wvoid InitSysCtrl (void)
{

// Disable the watchdog
DisableDog ()

// Initialize the PLL control: PLLCR and CLKINDIV
// DSP28 PLLCR and DS5P28 CLKINDIV are defined in DS5P280x Examples.h
InitPll (DSP28_PLLCR,DSP28 CLKINDIV);

// Initialize the peripheral clocks
InitPeripheralClocks ()

void InitSysCtrl (void)
{
// Disable the watchdog
DisableDog(); //H/CNIZKHEH
// Initialize the PLL control: PLLCR and CLKINDIV
// DSP28 PLLCR and DSP28 CLKINDIV are defined in DSP280x Examples.h
- (DSP28 PLLCR,DSP28 CLKINDIV) ;//PLLIN4PiE
InitPeripheralClocks () ; //#MN&IN41)E )
}
//¥%: DSP28_PLLCR,DSP28_CLKINDIVIXM Mt it E PLLM NI, £DSP280x_Examples . h3kCAFH %

€SI, AR T LRI SKSCPE P RAB SOX PN HE . T i A 2 0 SRR S 2R
#define DSP28 CLKINDIV 0 // Enable /2 for SYSCLKOUT
//#define DSP28 CLKINDIV 1 // Disable /2 for SYSCKOUT

//#define DSP28 PLLCR 10
//#define DSP28 PLLCR 9
//#define DSP28 PLLCR 8
//#define DSP28 PLLCR 7
#define DSP28 PLLCR 6
//#define DSP28 PLLCR 5
//#define DSP28 PLLCR 4
//#define DSP28 PLLCR 3
//#define DSP28 PLLCR 2
//#define DSP28 PLLCR 1
//#define DSP28 PLLCR 0 // PLL is bypassed in this mode

// Initialize the peripheral clocks

1t 3 CPURY 4PCLKIN®T vA ZPLLXF) TVARPLLF &, &+ vAZPLLAZAE



3.2.1 PLL-Based Clock Module

The 280x devices have an on-chip, PLL-based clock module. The PLL has a 4-bit ratio control to select
different CPU clock rates. Figure 3-8 shows the OSC and PLL block on the 280x.

XCLKIN
(3.3-V clock input) . OSCCLK or ?—
VCOCLK ikl

n=0 o]

Figure 3-8. OSC and PLL Block

OSCCLK

xor

PLLSTS[OSCOFF] .,
PLLSTS[PLLOFF]

| VCOCLK

A PLLSTS[CLKINDIV]
On chip ,
—1 oscillato 4-bit PLL Select (PLLCR)
J B 5
Tha DI | _hacad rlack madhila nravidac tawin mndac nf nnaratinn-

E:
o AnPRERAE:
PR SC VRS FH AN A 2o AP e 38 . iR AARIE B2 BIX1 /X2 51, XCLKIN JEH2UEHT.
o AN BRI
PR SR VFSEIL N BB YR 2% o B IR B AR Al 5 AL (R AR SR IS b s N AR e A2 X1 3R RIS L
FEAEX2 B2 EIXMEDLT, ARG A BB BIXCLKIN 518, SR 3. 3V I 4Py,

SOV XL FIX2 5B SR 2 31280x 280 o T SR AT I A, DUIRT LLKs S 4 3 v B i 4
FIXCLKIN 51, X2 5I{RE 2, X1 EEIMEHEYT. HSH
TMS320F2808. TMS320F2806. TMS320F2801. UCD9501 #UF-15 5 Ab 3 28 50H T STk SPRS230)
1: SR EX1, X285 XCLKINF I nT DUIE ik 428 1l 25 77 25 PLL R A %17 33 (PLLSTS) iz il 1 75 it T4 1L PLLA
33,

5 0SCOFF iR 3% 250 B0 55 s

0 1 X1/X2 3 XCLKIN [ OSCCLK 15 54X 45 PLL Bt CERIED

F 1 X1/X2 3% XCLKIN 11 OSCCLK 15 5 A i85 4 PLL B, AR U0 T8 IR %5 82 e Mok g s b i
. XA N IR S .

2 PLLOFF PLL 3G thfr M PLL. BV T RSMe k. iR R 7E PLLCR #F 17 28 1% B v 0x0000 B4 f

0 PLL #T7F (BRIA(E)

PLL 3¢ % H T PLLOFF £, PLL Hibini{R#FT . 23U 4140T PLL 558455 (PLLCR = 0x0000),
RIGAGEHE 1 5 PLLOFF. 24 PLL % (PLLOFF = 1) K, AZJy PLLCR BAIEZE{4. 24 PLLOFF =1
g;?r;ﬁ STANDBY 1 HALT {fThZEE R tnFifAIF % TfE. 76 M HALT 3% STANDBY MafE.> f5, PLL HSbhyés ke
*4OSCOFF=01 3K [1X1, X281 # XCLKINf{ I £Pi% Z5PLL, *0SCOFF=1]X1, X253 XCLKIN{# I 4 AN 14 PLL
2: a~ TR EAIA U 2 £ 0SCOFF=1 2 ¢ PLL, SYSCLKOUT B 42525 1~ i He 5% 3\ A ke A N 2P 0SCCLK
B SE0SCCLK/2,  HARIEOSCCLK /234 & 0SCCLKIA B 1o ¢ B 27 A7 9 PLLSTS [CLKINDIVIAZ, 1 R F:




Table 3-7. Possible PLL Configuration Modes

PLL Mode Remarks PLLSTS[CLKINDIV}“’ SYSCLKOUT

PLL Off Invoked by the user setting the PLLOFF bit in the PLLSTS register. The 0 OSCCLK/2
PLL block is disabled in this mode. This can be useful to reduce system 1 OSCCLK
noise and for low power operation. The PLLCR register must first be set
to 0x0000 (PLL Bypass) before entering this mode. The CPU clock
(CLKIN) is derived directly from the input clock on either X1/X2, X1 or
XCLKIN.

PLL Bypass PLL Bypass is the default PLL configuration upon power-up or after an 0 OSCCLK/2
external reset (XRS). This mode is selected when the PLLCR register is 1 0SCCLK
set to 0x0000 or while the PLL locks to a new frequency after the
PLLCR register has been modified. In this mode, the PLL itself is
bypassed but the PLL is not turned off.

PLL Enabled Achieved by writing a non-zero value n into the PLLCR register. Upon 0 OSCCLK*n/2
writing to the PLLCR, the device will switch to PLL Bypass mode until 1 0SCCLK*n
the PLL locks. Y A 4

b. OSCOFF=0 H.PLLOFF=0} g #& 4T JFPLL, it ¥ & PLLCR AT A7 i R A= s AR f5 45, #5HISYSCLKOUT
/N, WLEIPLLCRIF{E FICLKIN (SYSCLKOUT) %W ¢ Z: (GAZEA B PLLSTS [CLKINDIV] f7)

Table 3-8. PLLCR Bit Descriptions
SYSCLKOUT (CLKIN)"

PLLCRI[DIV] Value? PLLSTS[CLKINDIV] =0 () PLLSTS[CLKINDIV] =1
0000 (PLL bypass) OSCCLK/2 (Default) “ OSCCLK
0001 (OSCCLK*1)/2 OSCCLK*1
0010 (OSCCLK*2)/2 OSCCLK*2
0011 (OSCCLK*3)/2 OSCCLK*3
0100 (OSCCLK*4)/2 OSCCLK*4
0101 (OSCCLK*5)/2 OSCCLK*5
0110 (OSCCLK*6)/2 OSCCLK*6
0111 (OSCCLK*7)/2 OSCCLK*7
1000 (OSCCLK*8)/2 OSCCLK*8
1001 (OSCCLK*9)/2 OSCCLK*9
1010 (OSCCLK*10)/2 OSCCLK*10
1011 -1111 reserved reserved

¢+ *40SCOFF=0 HPLLOFF=1 il & PLLAE A 55 8 A, PLL SCPIWE T PLLOFF A7If, PLL AR
FEINT L B PR A Z0ARTPLL 55 % 585X (PLLCR = 0x0000) , 28 J5 A figf1 5 APLLOFF. *4PLL <] (PLLOFF
=1) i, ANFEHPLLCR BAJEZ(H. *4PLLOFF = 15, STANDBY MIHALT G Zat 00 an ity iE & T
YEo FEMHALT BYSTANDBY M2 Ji5, PLL MEiHgakalle .
f#il: DSP280x Examples.h3kICffr

Specify the PLL control register (PLLCR) and clock in divide (CLKINDIV) value.

if CLKINDIV

0: SYSCLKOUT

(OSCCLK * PLLCR) /2
if CLKINDIV = 1: SYSCLKOUT = (OSCCLK * PLLCR)

#define DSP28_CLKINDIV 0 // Enable /2 for SYSCLKOUT

//#define DSP28 CLKINDIV 1 // Disable /2 for SYSCKOUT WEHIHMINE —/piE® oRR - 1
RIRA I

//#define DSP28 PLLCR 10

//#define DSP28 PLLCR 9

//#define DSP28 PLLCR 8

//#define DSP28 PLLCR 7



#define DSP28 PLLCR 6
//#define DSP28 PLLCR
//#define DSP28 PLLCR
//#define DSP28 PLLCR
//#define DSP28 PLLCR
//#define DSP28 PLLCR
//#define DSP28 PLLCR 0 // PLL is bypassed in this mode/ /5% H Ak H fifi [

N W s WU

oINS NN EENSIRENA v # (: Dsp260x_syscerl.c i

old InitPll(Uintlé wal, Uintlé clkindiv)
[4
volatile Uintlé iVol:

// Make sure the PLL is not running in limp mode
if (SysCtrlRegs.PLLSTS.bit.MCLKSTS != 0)
{
// Missing external clock has been detected
// Replace this line with a call to an appropriate
// SystemShutdown ():; function.
asm (" ESTOPO")

// CLKINDIV MUST be O before PLLCR can be changed from
// 0x0000. It is set to O by an external reset XRSn
if (SysCtrlRegs.PLLSTS.bit.CLKINDIV != 0)

SysCtrlRegs.PLLSTS.bit.CLKINDIV = 0O;

// Change the PLLCR
if (SysCtrlRegs.PLLCR.bit.DIV != wal)

EALLOW:

// Before setting PLLCR turn off missing clock detect logic
SysCtrlRegs.PLLSTS.bit.MCLKOFF = 1;
SysCtrlRegs.PLLCR.bit.DIV = wval;

EDIS:

AT H
Figure 3-3. Peripheral Clock Control 0 Register

(PCLKCRO)
B 3-2./3-3. #PMEAAPIERF 425 0 (PCLKCRO/1)



Figure 3-3. Peripheral Clock Control 0 Register (PCLKCRO0)

15 14 13 12 1 10 9 8
ECANBENCLK | ECANAENCLK | Reserved | scIBENCLK | SCIAENCLK | SPIBENCLK | SPIAENCLK
RIW-0 RIW-0 R-0 RIW-0 RIW-0 RAV-0 RIW-0
7 6 5 4 3 2 1 0
| SPIDENCLK | SPICENCLK | Reserved | 12CAENCLK | ADCENCLK | TBCLKSYNC | Reserved
RIW-0 RIW-0 R-0 RIW-0 RIW-0 RIW-0 R-0

LEGEND: RIW = Read/\Write; R = Read only; -n = value after reset

www ti.com Clocking and System Controi
Table 3-2. Peripheral Clock Control 0 Register (PCLKCRO0) Field Descriptions

Bit Field Value |Description (¥

15 ECANBENCLK ECAN-B Clock enable. This bit is reserved on devices without the eCAN-B module.
0 The eCAN-B module is not clocked. (default) 2}

The eCAN-B module is clocked by the system clock (SYSCLKOUT).

14 ECANAENCLK ECAN-A clock enable. This bit is reserved on devices without the eCAN-A module.
0 The eCAN-A module is not clocked. (default)
1 The eCAN-A module is clocked by the system clock (SYSCLKOUT).

13-12 | Reserved Reserved

11 SCIBENCLK SCI-B clock enable. This bit is reserved on devices without the SCI-B module_ 2
0 SCI-B module is not clocked. (default) 3!
1 The SCI-B module is clocked by the low-speed clock (LSPCLK).

10 SCIAENCLK SCI-A clock enable. This bit is reserved on devices without the SCI-A module.
0 The SCI-A module is not clocked. (default) &
1 The SCI-A module is clocked by the low-speed clock (LSPCLK).

9 SPIBENCLK SPI-B clock enable. This bit is reserved on devices without the SPI-B module.
0 The SPI-B module is not clocked. (default)
1 The SPI-B module is clocked by the low-speed clock (LSPCLK).

Clocking and System Control www.ti.com

Figure 3-4. Peripheral Clock Control 1 Register (PCLKCR1)

15 14 13 12 11 10 9 8
EQEP2ENCLK | EQEP1ENCLK | Reserved | ECAP4ENCLK | ECAP3ENCLK | ECAP2ENCLK | ECAP1ENCLK
R/W-0 R/W-0 R-0 R/W-0 R/W-0 RAN-0 RIW-0
7 6 5 4 3 2 1 0
[ EPWMBENCLK! [EPWM7ENCLK| EPWMEENCLK | EPWMSENCLK | EPWM4ENCLK | EPWM3ENCLK | EPWM2ENCLK | EPWMIENCLK |
RAN-0 RAW-0 R/W-0 R/W-0 R/W-0 RAV-0 R/W-0 RIW-0

LEGEND: R/'W = Read/Write; R = Read only; -n = value after reset
(1} Applicable for 28044 device only

Table 3-3. Peripheral Clock Control 1 Register (PCLKCR1) Field Descriptions

Bits Field Vvalue Description (!
15 EQEP2ENCLK eQEP2 clock enable. This bit is reserved on devices without the eQEP2 module.?!
0 The eQEP2 module is not clocked. {(default) =
1 The eQEP2 module is clocked by the system clock (SYSCLKOUT).
14 EQEP1ENCLK eQEP1 clock enable. This bit is reserved on devices without the eQEP1 module.
0 The eQEP1 module is not clocked. (default) 2
1 The eQEP1 module is clocked by the system clock (SYSCLKOUT).
13-12 | Reserved Reserved
11 ECAP4ENCLK eCAP4 clock enable. This bit is reserved devices without the eCAP4 module. @
0 The eCAP4 module is not clocked. (default) )




& 3-5. RIESM BT B (HISPCP) F774%

1D U PLAHIR) s TT25 Y IR1 9=U VA J JFF LUJI Ul 71 JAj e

Bl 3-5. WEESMEN PPTISTAEE (HISPCP) #7748

15 3 2 0
| HSPCLK
R-0 R/W-001

FE&: RMW=1/%5: R= Rl -n=8B{IEME

R 3-5. MOESMEH P SIEE (HISPCP) < BL il HA

fir B it U O
15-3 | B IR
el Lo 350§ ISR b (HSPCLK) X4 - SYSCLKOUT ff b3

tn % HISPCP (2= 0, 1] HSPCLK = SYSCLKOUT/{HISPCP X 2)
% HISPCP = 0. 1] HSPCLK = SYSCLKOUT
000 FIER i = SYSCLKOUT/1

001 FIERS i = SYSCLKOUT/2 (S {ir kil i)
010 FER ¢ = SYSCLKOUT/ 4

o011 FIE R = SYSCLKOUT/6

100 I ¢ = SYSCLKOUT/8

101 ISR i = SYSCLKOUT/10

110 FIER = SYSCLKOUT/12

111 FIE R = SYSCLKOUT/14

() 77957 EALLOW {147, W2 RS 5.2 M4 Bl T ReiFa{s 2.

@ %R ch ) HISPCP {3 HISPCP 547 2% P {f 2:0 f{A.

// HISPCP/LOSPCP prescale register settings, normally it will be set to default values
SysCtrlRegs.HISPCP.all = 0x001 ;//fifl4HISPCP = SYSCLKOUT/2
SysCtrlRegs.LOSPCP.all = 0x002;//fRHEINPIHISPCP = SYSCLKOUT/4

// XCLKOUT to SYSCLKOUT ratio. By default XCLKOUT = 1/2 SYSCLKOUT
SysCtrlRegs.XCLK.bit.XCLKOUTDIV=10 ;



DSP 2 GPI0

currently reserved for futire expansion. Figure Z-T shows the Basic modes of operauon for the GPIO
module.

Figure 4-1. Modes of Operation

GPIOXINT1SEL
GPIOXINT2SEL
CSPIOXNMISEL

3

CPICLMPSEL
LPMICRD

Lowe Power —»] Sxiemal Interrupt PIE
Modes Biock MUX
[ CEOSELTE ]
GPxCTRL
SPxPUD 6 BYC
01— Peripheral 1 Input
Input
o > = b
Qualfication 10 p—»-Periphera 2 Input
11 | » Periphera’ 2 Input
N CPxTOGGLE
CPxCLEAR
'é
01 fe— Perpharal 1 Ouput
10 fe—Perphsra 2 Output
j11 e — Perpheral 3 Output
High Impedancs 1
Quiput Control
i -
O =Input, T = Output 01— Perpheral 1 Ouiput Enable
10 je—Peripheral 2 Enabl
= [+] ‘enp! Output =

j1 T fe— Peripheral 3 Output Enable
-

I GPxMUX1/2 I

x stands for the port. either A or B. For example, GPxDIR refers 1o either the GPADIR and GPBDIR register
depending on the particular GPIO pin selectsd.

B GFPxDAT lawchiread are accessed at the same memory location.

GPIO0—35
AR

[] = Defaut at Reset




1 GPIO Port A MUX 1 (GPAMUX1) Register
S| TR h 2 /198 GPAMUXT  #31H] 0-15 = 5| J|

4.6 Register Bit Definitions

Figure 4-4. GPIO Port A MUX 1 (GPAMUX1) Register

31 30 29 28 27 26 25 24 23 22 2 20 19 18 17 16
GPIO15 GPIol4 | cPio13 | eP012 | GPo11 | GPIo10 | GPIO9 GPIO8
RIW-0 R/W-0 RIW-0 RIW-0 RIW-0 RIW-0 R/W-0 RIW-0

15 14 13 12 1 10 9 8 7 6 5 4 3 2 1 0
GPIO7 GPIOG GPIOS GPIO4 GPIO3 GPIO2 GPIO1 GPIOD
RIW-0 RIW-0 RIW-0 RIW-0 RIW-0 RIW-0 R/W-0 RIW-0

LEGEND- R/W = Read/Write; R = Read only; -n = value after reset

Table 4-15. GPIO Port A MUX 1 (GPAMUX1) Register Field Descriptions

Bits Field Value |Description ("
31-30 |[GPIO15 Configure the GPIO15 pin as:
00 GPIO15 (I/O), General purpose /O 15 (default)
01 o For 28044 device:
- If GPAMCFG[EPWMMODE] = 0,0 then TZ4 (1), Trip zone 4
- If GPRAMCFG[EPWMMODE] = 1,1 then EPWM16A (O), ePWM16 output A.
« All other devices: TZ4 (l), Trip zone 4
10 SCIRXDSB (I), SCI-B receive. -
This option is reserved on devices that do not have an SCI-B port. =/
11 SPISTEB (I/O), SPI-B transmit enable.
This option is reserved on devices that do not have an SPI-B port. @)
> —
GPAMUX2  #Hill 16-31 5 5| Ji
Figure 4-5. GPIO Port A MUX 2 (GF’AMUXZ) Register
31 30 29 28 27 26 25 24 23 22 21 20 19 18 17 16
GPIO31 GPIo30 | P02 | oGP0128 | cPIo27 | GPI026 | GPIO25 GPIO24
R/W-0 R/W-0 R/W-0 R/W-0 R/W-0 R/W-0 R/W-0 R/W-0
15 14 13 12 1 10 9 8 7 6 5 4 3 2 1 0
GPI023 GP1022 GPI021 GPI020 GPIO19 GPIO18 GPIO17 GPIO16
R/W-0 R/W-0 R/W-0 R/W-0 R/W-0 R/W-0 R/W-0 R/W-0
LEGEND: R/W = Read/Write; R = Read only; -n = value after reset
Table 4-16. GPIO Port A MUX 2 (GPAMUX2) Register Field Descriptions
Bits Field |Value Description ")
31-30 |GPIO31 Configure the GPIO31 pin as:
00 GPIO31 (I/O) General purpose /O 31 (default)
01 CANTXA (0O), eCAN-A transmit -
This option is reserved on devices that do not have an eCAN-A port. '
10 Reserved 2
1 On 28044 device: TZ4 (1), Trip zone 4

On all other devices: Reserved 2

() This register is EALLOW protected. See Section 5.2 for more information.
{2 If reserved configurations are selected, then the state of the pin will be undefined and the pin may be driven. These selections
are reserved for future expansion and should not be used.

GPBMUX1

PEiil 32-34 55|




Figure 4-6. GPIO Port B MUX 1 (GPBMUX1) Register

31 6 5 4 3 2 1 0
Reserved | GPIO34 | GPIO33 | GPIO32
R-0 RIW-0 RIW-0 R/W-0

LEGEND: R/W = Read/Write; R = Read only; -n = value after reset

Table 4-17. GPIO Port B MUX 1 (GPBMUX1) Register Field Descriptions

Bits | Field Value Description ("
31-6 Reserved Reserved
54 GPIO34 Configure the GPIO34 pin as:
00 GPIO34 (I/O), General purpose I/O 34 (default)
01 Reserved (@
10 Reserved 2
1 Reserved @
3-2 GPIO33 Configure the GPIO33 pin as:

00 GPIO33 (I/O), General purpose /0O 33 (default)
01 SCLA (I/0), 12C clock

10 EPWMSYNCO (0O), ePWM synchronization output
" ADCSOCBO (0)

1-0 GPIO32 Configure the GPIO32 pin as:

00 GPIO32 (1/O), General purpose /O 32 (default)
01 SDAA(O), 2Cdata | -
10 EWPMSYNCI (1), ePWM ePWM synchronization input f__ i ) Y

. GPIO B JHILBERF A7 MUX W] DU BB AR A7 R ik 2 228 GPIO Dfg At Ml
Hoh Pz~ GPIO
GpioCtrlRegs.GPAMUX1.bit.GPIO6 = 0; // GPIO6 = GPIO6
2 Figure 4-13. GPIO Port A Direction (GPADIR) Register

J7 A Esh ¢ GPADIR #4i 31-0
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functions.

Figure 4-13. GPIO Port A Direction (GPADIR) Register

31 30 29 28 27 26 25 24
GPIO31 GPI030 | cPio2e | ocPio2s | P02z | GPio2s |  GPIo25 GPIO24
RIW-0 RIW-0 RAW-0 RIW-0 RIW-0 RIW-0 RAW-0 RIW-0
23 22 21 20 19 18 17 16
GPIO23 GPI022 GPIO21 GPIO20 GPIO19 GPIO18 GPIO17 GPIO16
RIW-0 RIW-0 RAW-0 RIW-0 RIW-0 RIW-0 RA-0 RIW-0
15 14 13 12 11 10 9 8
| ocPiots | ocPioa | crio1a | cPio12 | GPiott | ePioto | ePios | GPios |
RIW-0 RIW-0 RA-0 RIW-0 RIW-0 RIW-0 RAW-0 RIW-0
7 6 £ 4 3 2 1 0
[ oPio7 | cerioe | oerPios | Grioa | cGrPioa | cerio2 | erPior | GPioo |
RIW-0 RIW-0 RAW-0 RIW-0 RIW-0 RIW-0 RAW-0 RIW-0

LEGEND: R/W = Read/Write; R = Read only; -n = value after reset

Table 4-25. GPIO Port A Direction (GPADIR) Register Field Descriptions
Bits Field Value Description ()

31-0 GPIO31-GPIO0 Controls direction of GPIO Port A pins when the specified pin is configured as a GPIO in the
appropriate GPAMUX1 or GPAMUX2 register.

0 Configures the GPIO pin as an input. (default)
Configures the GPIO pin as an output

The value currently in the GPADAT output latch is driven on the pin. To initialize the GPADAT

latch prior to changing the pin from an input to an ocutput, use the GPASET, GPACLEAR, and
GPATOGGLE reqisters.

This register is EALLOW protected. See Section 5.2 for more information.

(1)

GPBDIR ##iil] 34-32

Figure 4-14. GPIO Port B Direction (GPBDIR) Register

3 3 2 1 0
Reserved | cPi034a | GPI033 GPIO32
R-0 RIW-0 RAN-0 RIW-0

LEGEND: R/W = Read/Write; R = Read only; -n = value after reset

Table 4-26. GPIO Port B Direction (GPBDIR) Register Field Descriptions

Bits Field Value Description ("
31-3 Reserved

2-0 GPI1034-GPI032 Controls the direction of GPIO Port B pins (input or output) when the specified pin is
configured as a GPIO in the appropriate GPBMUX1 or GPBMUX2 register.

0 Configures the GPIO pin as an input. (default)
Configures the GPIO pin as an oufput

The value currently in the GPBDAT output laich is driven on the pin. To initialize the GPBDAT

latch prior to changing the pin from an input to an output, use the GPBSET, GPBCLEAR, and
GPBTOGGLE registers.

This register is EALLOW protected. See Section 5.2 for more information.

(1)

e J7 B A7 a2 450 GPIO H 7 [ )
AL B Ar iR GPIO
MHE 04K GPIO i\, 5 148& GPIO #ith
GpioCtrlRegs.GPADIR.bit.GPIO17 = 1; // GPIO1l7 = output

3 Figure 4-15. GPIO Port A Pullup Disable (GPAPUD) Registers
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Figure 4-15. GPIO Port A Pullup Disable (GPAPUD) Registers

31 30 29 28 27 26 25 24

| oGPo31 | cPo3o | cGPio2o | ocePio2s | GPio2z | GPio2s | cPio2s | cPiod |
RIW-0 RIW-0 RAW-0 RIW-0 RIW-0 RIW-0 RAW-0 RIW-0
23 22 21 20 19 18 17 16

[ oePio2a | oePio22 | ePio2t | erioo | oeriote | oeriots | eriotz | GrPios |
RIW-0 RIW-0 RIW-0 RIW-0 RIW-0 RIW-0 RIW-0 RIW-0
15 14 13 12 11 10 9 8
GPIO15(1) | GPIO14(1) | GPIO13(1) | GPIO12(1) | GPIO11 GPIO10 GPIOZ GPIO8
RIW-0 RIW-0 RAW-0 RIW-0 RIW-1 RIW-1 RAN-1 RIW-1
7 6 5 4 3 2 1 0
GPIO7 GPIOS GPIOS GPIO4 GPIO3 GPIO2 GPIO1 GPIOD
RIW-1 RIW-1 RAW-1 RAW-1 RIW-1 RIW-1 RAV-1 RIW-1

LEGEND: R/W = Read/Write; R = Read only; -n = value after reset
(1) On the F28044 device, GPIO12 - GPIO15 pull-ups are also disabled at reset.

Table 4-27. GPIO Port A Internal Pullup Disable (GPAPUD) Register Field Descriptions
Bits Field Value Description {*

31-0 GPI031-GPIO0 Configure the internal pullup resister on the selected GPIO Port A pin. Each GPIO pin
corresponds to one bit in this register as shown in Figure 4-15.

0 Enable the internal pullup on the specified pin. (default for GPIO12-GPI1031)

1 Disable the internal pullup on the specified pin. (default for GPIO0-GPI1011)
This register is EALLOW protected. See Section 5.2 for more information.

GPBPUD #% 32-34 5|

I UM I e Ml T IS LIS WL, Wb WLl W TV TV N 18I RIS .

(1)

Figure 4-16. GPIO Port B Pullup Disable (GPBPUD) Register

31 6 z 4 3 2 1 0
Reserved | Reserved | Reserved | GPIO35 | GPIO34 | GPIO33 GPIO32
R-0 RAW-0 RIW-1 RIW-1 RIW-0 RAW-0 RIW-0

LEGEND: R/W = Read/Write; R = Read only; -n = value after reset

Table 4-28. GPIO Port B Internal Pullup Disable (GPBPUD) Register Field Descriptions

Bits Field Value Description ("
31-3 Reserved Reserved
2-0 GPI0352)- Configure the internal pullup resister on the selected GPIO Port B pin. Each GPIO pin
GPIO32 corresponds to one bit in this register as shown in Figure 4-16.
0 Enable the internal pullup on the specified pin. (default)
1 Disable the internal pullup on the specified pin.

E” This register is EALLOW protected. See Section 5.2 for more information.

121 GPI035 signal is internally available, but not pinned out. The internal pullup for this signal is disabled upon reset. To minimize the
leakage currents in order to ensure that the low-power mode IDDIO current stays within the datasheet limits, this pullup has to be
enabled by the user. i.e. bit 3 should be 0. Any write to GPBPUD should ensure bit 5 remains 0.

P AL 1 BRI A 3
GpioCtrlRegs.GPAPUD.bit.GPIO8 = 0; // Enable pullup on GPIOS

4 Figure 4-17. GPIO Port A Data (GPADAT) Register
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Figure 4-17. GPIO Port A Data (GPADAT) Register

&l 30 29 28 27 26 25 24
GPIO31 GPlo30 | cPlo29 | ePio2s | ePio2z | GPio2s |  cPio2s GPI024
RIW-x RAN-x R/W-x R/W-x RIW-x RAN-x R/IW-x R/W-x
23 22 21 20 19 18 17 16
GPI023 GPI022 GPI021 GPI020 GPIO19 GPIO18 GPIO17 GPIO16
RIW-x RAN-x RIW-x R/W-x RIW-x RAW-x R/W-x R/W-x
15 14 13 12 11 10 9 8
GPIO15 GPIO14 GPIO13 GPIO12 GPIO11 GPIO10 GPIO9 GPIO8
RIW-x RAWN-x R/W-x R/W-x RIW-x RAN-x RIW-x R/W-x
7 6 5 4 3 2 1 0
| opioz7 | crioe | cGPios | GPioa | GPioa | cePioz2 | ePior | GPioo |
RIW-x RAN-x R/W-x R/W-x RIW-x RAN-x R/W-x RIW-x

LEGEND: R/W = Read/Write; R = Read only; -n = value after reset'”

(1) x = The state of the GPADAT register is unknown after reset. It depends on the level of the pin after reset.

Table 4-29. GPIO Port A Data (GPADAT) Register Field Descriptions

Bits Field Value Description
31-0 GPI031-GPIO0 Each bit corresponds to one GPIO port A pin (GPIO0-GPIO31) as shown in Figure 4-17.
0 Reading a 0 indicates that the state of the pin is currently low, irrespective of the mode the pin is

configured for.

Writing a 0 will force an output of 0 if the pin is configured as a GPIO output in the appropriate
GPAMUX1/2 and GPADIR registers; otherwise, the value is latched but not used to drive the
pin.

1 Reading a 1 indicates that the state of the pin is currently high irrespective of the mode the pin
is configured for.

Writing a 1will force an output of 1if the pin is configured as a GPIO output in the appropriate
GPAMUX1/2 and GPADIR reqisters; otherwise, the value is latched but not used to drive the
pin.

RAESHR GPBDAT £ 32-34

Figure 4-18. GPIO Port B Data (GPBDAT) Register

kY 3 2 1 0
Reserved | ocPio3s | GPi034a | GPIO33 GPIO32
R-0 RIW-x RAN-x R/IW-x R/W-x

LEGEND: R/W = Read/Write; R = Read only; -n = value after reset (1)

(1 x = The state of the GPBDAT register is unknown after reset. It depends on the level of the pin after reset.

Table 4-30. GPIO Port B Data (GPBDAT) Register Field Descriptions

Bit Field Value Description
31-3 Reserved Reserved
2-0 |GPI035'"-GPI032 Each bit corresponds to one GPIO port B pin (GP1032-GPI035) as shown in Figure 4-18
0 Reading a 0 indicates that the state of the pin is currently low, irrespective of the mode the pin is

configured for.

Writing a 0 will force an output of 0 if the pin is configured as a GPIO cutput in the appropriate
GPBMUX1 and GPBDIR registers; otherwise, the value is latched but not used to drive the pin.

1 Reading a 1 indicates that the state of the pin is currently high irrespective of the mode the pin is
configured for.

Writing a 1 will force an output of 1 if the pin is configured as a GPIO output in the GPBMUX1
and GPBDIR registers; otherwise, the value is latched but not used to drive the pin.

1 GPI035 signal is internally available, but not pinned out.
H: DATARETAELSn LA EEH GPIO ff vl Ak GPIO #E47 IRt A1
AL R — AL Hl— > GPIO
X IRAE O I HAH GPIO X WA & OUTPUT I 4 g Bk s bbi 1124 0, Witk GPIO % & 12
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Reading a 0 indicates that the state of the pin is currently low, irrespective of the mode the pin
is configured for. (iEZEXOIRAERME)

Reading a 1 indicates that the state of the pin is currently high irrespective of the mode the pin
is configured for.  CEZHU PR &HRAE)

GpioDataRegs. GPADDAT. all = OxFFFDFFFF //GPT016% H % =~

5 Figure 4-19. GPIO Port A Set, Clear and Toggle (GPASET, GPACLEAR,
GPATOGGLE) Registers
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Figure 4-19. GPIO Port A Set, Clear and Toggle (GPASET, GPACLEAR, GPATOGGLE) Registers
31 30 29 28 27 26 25 24
GPIo31 | GPI030 | GrPio2a | GPio2s | GPio27 | GPIo2s | GPI02s |  GPIo24 |
RIW-0 RIW-0 RIW-0 RIW-0 RIW-0 RIW-0 RIW-0 RIW-0
23 22 21 20 19 18 17 16
GPIO23 GPI022 GPIO21 GPIO20 GPIO19 GPIO18 GPIO17 GPIO16
RIW-0 RIW-0 RIW-0 RIW-0 RIW-0 RIW-0 RIAW-0 RIW-0
15 14 13 12 11 10 9 8
GPIO15 GPIO14 GPIO13 GPIO12 GPIO11 GPIO10 GPIoe | GPIos
RIW-0 RIW-0 RIW-0 RIW-0 RIW-0 RIW-0 RIW-0 RIW-0
7 6 5 4 3 2 1 0
GPIO7 GPIOG GPIOS GPIO4 GPIO3 GPIO2 GPIO1 GPIOD
RIW-0 RIW-0 RAW-0 RIW-0 RIW-0 RIW-0 RAW-0 RIW-0

LEGEND: R/W = Read/\Write; R = Read only; -n = value after reset

Table 4-31. GPIO Port A Set (GPASET) Register Field Descriptions

Bits Field Value Description

31-0 GPIO31-GPIO0 Each GPIO port A pin (GPIO0-GPI031) corresponds to one bit in this register as shown in
Figure 4-19.

0 Writes of 0 are ignored. This register always reads back a 0.

Writing a 1 forces the respective output data laich 1o high. If the pin is configured as a GPIO
output then it will be driven high. If the pin is not configured as a GPIO output then the latch is set
high but the pin is not driven.

Table 4-32. GPIO Port A Clear (GPACLEAR) Register Field Descriptions
Bits Field Value Description

31-0 GPIO31 - GPIO0 Each GPIO port A pin (GPIO0-GPI031) corresponds to one bit in this register as shown in
Figure 4-19.

0 Writes of 0 are ignored. This register always reads back a 0.

Writing a 1 forces the respective output data latch to low. If the pin is configured as a GPIO output
then it will be driven low. If the pin is not configured as a GPIO output then the latch is cleared but
the pin is not driven.

Table 4-33. GPIO Port A Toggle (GPATOGGLE) Register Field Descriptions

Bits Field Value Description

31-0 | GPIO31-GPIC0 Each GPIO port A pin (GPIO0-GPIO31) corresponds to one bit in this register as shown in
Figure 4-19.

0 | Writes of 0 are ignored. This register always reads back a 0.

Writing a 1 forces the respective output data latch to toggle from its current state. If the pin is
configured as a GPIO output then it will be driven in the opposite direction of its current state. If the
pin is not configured as a GPIO output then the latch is foggled but the pin is not driven.

He MEA, BEF, REERAEN A 554 50 A AT, R B AEMER, it
H— (7 GPIOMGPACLEARS 1, I 6 b 1 HEAT i 44T

[F]#GPBSET, GPBCLEAR, GPBTOGGLE &%} 32-34GPIO#:AE,
fil: GpioDataRegs.GPASET.bit.GPIO12 = 1; //GPIOH1

6 Figure 4-21. GPIO XINT1, XINT2, XNMI Interrupt Select (GPIOXINT1SEL,
GPIOXINT2SEL,GPIOXNMISEL) Registers
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Figure 4-21. GPIO XINT1, XINT2, XNMI Interrupt Select (GPIOXINT1SEL, GPIOXINT2SEL,
GPIOXNMISEL) Registers

15 5 4 0

Reserved | GPIOSEL

R-0 RIW-0

LEGEND: R/W = Read/Write; R = Read only; -n = value after reset

Table 4-37. GPIO XINT1 Interrupt Select (GPIOXINT1SEL) Register Field Descriptions

Bits Field Value Description (1}

15-5 Reserved Reserved

4-0 GPIOSEL Select which port A GPIO signal (GPI00 - GPI031) will be used as the XINT1 interrupt
source. In addition you can configure the interrupt in the XINT1CR register described in
Section 6.6.

00000 | Selectthe GPIOO pin as the XINT1 interrupt source (default)
00001 | Select the GPIO1 pin as the XINT1 interrupt source

11110 | Select the GPIO30 pin as the XINT1 interrupt source
11111 | Select the GPIO31 pin as the XINT1 interrupt source

(1} This register is EALLOW protected. See Section 5.2 for more information.

Table 4-38. GPIO XINT2 Interrupt Select (GPIOXINT2SEL) Register Field Descriptions

Bits | Field Value Description (1)
15-5 Reserved Reserved
4-0 GPIOSEL Select which port A GPIO signal (GPIO0 - GPIO31) will be used as the XINT2 interrupt source.

is always rising edge sensitive.
00000 [Select the GPIOO pin as the XINT2 interrupt source (default)
00001 |Select the GPIO1 pin as the XINT2 interrupt source

11110 | Select the GPIO30 pin as the XINT2 interrupt source
11111 | Select the GPIO31 pin as the XINT2 interrupt source

In addition you can configure the interrupt in the XINT2CR register described in Secticn 6.6.
To use the signal as ADC start of conversion, enable it in the ADCTRL2 register. The ADCSOC

M This register is EALLOW protected. See Section 5.2 for more information.

Table 4-39. GPIO XNMI Interrupt Select (GPIOXNMISEL) Register Field Descriptions

Bits Field Value Description (")
15-5 Reserved Reserved
4-0 GPIOSEL Select which port A GPIO signal (GPIO0 - GP1031) will be used as the XNMI interrupt source. In

addition you can configure the interrupt in the XNMICR register described in Section 6.6.
00000 [ Select the GPIOO pin as the XNMI interrupt source (defauit)
00001 [ Select the GPIO1 pin as the XNMI interrupt source

11110 | Select the GPIO30 pin as the XNMI interrupt source
11111 | Select the GPIO31 pin as the XNMI interrupt source

(" This register is EALLOW protected. See Section 5.2 for more information.
e b R EXINTIE N S %
ARSI GPTOE X INT 1 (1 H Wil W 75 152 B N A B A7 A3 L OK

7/ Table 4-40. GPIO Low Power Mode Wakeup Select (GPIOLPMSEL)



Register Field Descriptions {KI)FEHEE & B 708

Figure 4-22. GPIO Low Power Mode Wakeup Select (GPIOLPMSEL) Register

31 0 29 28 27 26 25 24
| oGP0zt | oGPioao | ocrio2s | GPio2s | cGPio2z7 | GPio2s | GPI02s | GPio24
RIN-0 RIW-0 RIW-0 RIW-0 RIW-0 RIW-0 RIW-0 RIW-0
23 22 21 20 19 18 17 16
[ ocrPio23 | oGPo22 | ocerio21 | cGPio2o | cPiots [ ePiois | GPio17 | GPiots
RAN-0 RIW-0 RIW-0 RAW-0 RIW-0 RIW-0 RIW-0 RIW-0
15 14 13 12 11 10 9 8
| oePio1s | ocPiotla | cPio1a | P12 | cPiott | ePioto | cPios | GPios
RAN-0 RIW-0 RIW-0 RIW-0 RIW-0 RIW-0 RIW-0 RIW-0
7 6 5 4 3 2 1 0
| opPior | crioe | GrPios | oGPioa | P03 | GPio2 | GPIO1 | GPIOD
RAN-0 RIW-0 RIW-0 RIW-0 RIW-0 RIW-0 RIW-0 RIW-0

LEGEND: R/W = Read/Write; R = Read only; -n = value after reset

Table 4-40. GPIO Low Power Mode Wakeup Select (GPIOLPMSEL) Register Field Descriptions

Bits Field Value Description ("
31-0 GPIO31 - GPIO0 Low Power Mode Wakeup Selection. Each bit in this register corresponds to one GPIO port
A pin (GPIO0 - GPIO31) as shown in Figure 4-22.
0 If the bit is cleared, the signal on the corresponding pin will have no effect on the HALT and

STANDBY low power modes.

1 If the respective bit is set to 1, the signal on the corresponding pin is able to wake the
device from both HALT and STANDBY low power modes.

This register is EALLOW protected. See Section 5.2 for more information.

M
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Figure 4-2. Input Qualification Using a Sampling Window
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qualifier.

Figure 4-3. Input Qualifier Clock Cycles
(A)

GPIO Signal GPXQSELn = 1,0 (6 samples)
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Output From
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A. This glitch will be ignored by the input qualifier. The QUALPRD bit field specifies the qualification sampling period. It can vary from 00 to
OxFF. If QUALPRD = 00, then the sampling period is 1 SYSCLKOUT cycle. For any other value “n", the qualification sampling period in 2n
SYSCLKOUT cycles (i.e., at every 2n SYSCLKOUT cycles, the GPIO pin will be sampled).

The qualification period selected via the GPxCTRL register applies to groups of 8 GPIO pins.

The qualification block can take either three or six samples. The GPxQSELN Register selects which sample mode is used.

In the example shown, for the qualifier to detect the change, the input should be stable for 10 SYSCLKOUT cycles or greater. In other words,
the inputs should be stable for (5 x QUALPRD x 2) SYSCLKOUT cycles. That would ensure 5 sampling periods for detection to occur. Since
external signals are driven asynchronously, an 13-SYSCLKOUT-wide pulse ensures reliable recognition.
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INT1 WAKEINT | TINTO ADCINT XINT2 XINTL PDPINTB PDPINTA
T10FINT TIUFINT T1CINT T1PINT CMP3INT | CMP2INT | CMPLINT
CAPINT3 CAPINT2 CAPINT1 T20FINT T2UFINT T2CINT T2PINT
T30FINT T3UFINT T3CINT T3PINT CMPSINT | CMPSINT | CMPAINT
CAPINTG CAPINTS CAPINTA T4OFINT TAUFINT T4CINT T4PINT
MXINT MRINT SPITXINTA | SPIRXINTA




CPU & 3 Z¢Pirbliil  #hx&k PIE 4% CPU 2. ST/ MEARMSME PG K, —ANAVFr] CPU
A PHATIZA W

&b
54
1]1
?j PIEHLLL
~
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EvaRegs. EVAIFRA. bit. TIPINT=1;

4l PIE #8AN brE 7745 PIEIFRx  ffRE77 /788 PIEIERx A MHMN /745 ACK

AR A W Y A PIEACK 7 47#% 12 A% INT1 --12
AW PIEACK MNAIE 1 S FaliERR (WS e ds L anE ) A Remd B [/ 41T —ASrh i
CUT R R WG SR

DINT;  /ARiEh i AE B E R A7 3 I Ik

EINT; // Enable Global interrupt INTM

ERTM; // Enable Global realtime interrupt DBGM

EALLOW; // This is needed to write to EALLOW protected registers = [ [

EDIS; // This is needed to disable write to EALLOW protected registers 2% |- ULk 25 /7 4%
JTLAfRT i, R AR B S R, RESE, MEEENE AL L OWASIEE R, 5% T 2R
THEDI S 2hes Ry,

CPU Zitify IFR IER  CPU #EH|PIKrif K= MAEPATHIRE S W5FR IER  IFR
EALLOW + INTM B AL A AN i B FC A H

IR PieVectTable. T1PINT = &eva_timerl isr;

2. // Enable PIE group 2 interrupt 4 for TIPINT
PieCtrl.PIEIER2.all = M_INT4;

3. IER|=(M_INT2 | M_INT3 | M_INT4 | M_INT5);

4. interrupt void eva_timerl isr(void)
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JE T RE T AFARIER o TFRJZIX =2 T BT (0 22 1 TP b A7, TERJEIX =2 P T (e 8 P IBT AR e A7, S X = 2 Wik i fir
[T BT, — b A RE, 1% HLEH —ADNCPUZ M I Bl INTM, 76 LL B4R L aTHE T, ki bf#i i INTM=0, CPU
A REMA N T, B Pk, BRIk AL BT IRTERE, CPUZLI P IR AL R EEAEO, Wk b AN . Xt
KRR . 3. 96 Pk /24281250 g 1220 b, R4 A AN I, LAINTx.y#Ror, Hxgdl (x=1~12), y (y=1~8)
SEL AL AL TR I, AMR G T W REAT Z A RS PIECTRLAF /A48 REPIE; ZANEINTx.yH fxy st 2 /b, K3
PIEIERx (x=1~12) HIx/&E% /b, fHHEPIEIERx; PIEACKx (x=1~12) HIx/E /b4 Hik0; IERx (x=1~12) [AxE% />, FHEIERX;
ST BRI INTM=0; TR B ZEAL BRI . AME P T AR G AT B OPIEACK X (x=1~12) #AHEO: 4. CHURL ST LUE 230
[FICARRL 43 HTtimerO K H BT i) SINT1.7 (x=1, y=7), HEIQPIELL ¥+ Wil §E 25 4745 PIEIER 1, CPUZLMIER1.{E2812[1 /4 B %L
HRAT A SO BTN 1 TR R AR, FE P 0 HR T R S0P 2 T DAAE I BT S , AN 2 5 AN R Tk 1 o Hp T BRSO 1 Bk interrupt
void

TINTO_ISR(void)

o TEDSPEA )G, MENTRENT, AIIMAAER, DA N R8G5 R e OCE T, 7EIX A B2 i InitSysCtrl ();
Wi A K 5 2EC ] (DINT;), PIEZ {74 ( InitPieCtrl();/#)4piedi £7 4% ) ( IER = 0x0000;/4% (1T A I i IFR = 0x0000;)+
KT ) R R VILE LI, BT RAELRTAEME ( InitPieVectTable();/414Epie ™ Wi a3 ). nitSysCtrl();// ¥4k 1k.cpu
DINT;//=5<H

TnitPieCtrl();/ ¥l ik pie 75 17 4%

IER = 0x0000;//2% 11 iy 47 1)

IFR = 0x0000;

InitPieVectTable();/#]4H i pie - Wi 1] FE3%

EALLOW;

// This is needed to write to EALLOW protected registers

PieVectTable. TINTO = &cpu_timer0Q_isr;//$& & H Wi 55 FRE)7, XAy B2 H 31 7 DSPI 2 6 $iDSP281X_Defaultlsr() e £t A
T .

EDIS;

InitCpuTimers();/#J U4k 5 I 250

ConfigCpuTimer(&CpuTimer0,150,9.75);/Mt & /R 52 B (1) i ]

StartCpuTimer0();//5E i % JT 46141

PieCtrlRegs PIEIER 1 .bit INTx7 = 1;/{f BEPIEZK Wi PIEIERx F (x=1, EI{ERERI 1241 h 5814155 B4



IER |= M_INT1: /M RECPUZRIN W55 120

EINT;
/I FEHEINTM
ERTM;

/] AHREST BT DBGMS. £ 5 I o £ 24 (W interrupt void

TINTO ISR(void)
// CPU-Timer 0{

PieCtrlRegs.PIEACK.all = PIEACK GROUPI; //PIEACKIEO
CpuTimerORegs. TCR.bit. TIF = 1;//4MN5 Wit & A7 0

CpuTimerORegs. TCR.bit. TRB = 1;//5 #2357,

Hh I O R AR

lapie b-4. ZBUX, Z8UTX PIE MUXed Feripneral interrupt vecror iapoie

INTx.8 INTx.7 INTx.6 INTx.5 INTx.4 INTx.3 INTx.2 INTx.1
INT1y WAKEINT TINTO ADCINT XINT2 XINT1 Reserved SEQ2INT SEQ1INT
{LPM/WD) (TIMER 0) (ADC) - (ADC) (ADC)
0xD4E 0xD4C 0xD4A 0xD48 0xD48 OxD44 0xD42 0xD40
INTZ.y Reserved Reserved EPWM6_ TZINT EPWMS5_TZINT EPWM4_TZINT EPWM3_TZINT EPWMZ_TZINT EPWM1_TZINT
- - (ePWME) (ePWMS) (ePWM4) (ePWM3) (ePWM2) (ePWM1)
0x05E 0xDSC 0x05A 0xD58 0xD56 0xD54 0xD52 0xDE0
INT2.y Reserved Reserved EPWME_ INT EPWM5_INT EPWM4_INT EPWM3_INT EPWMZ_INT EPWM1_INT
- - (ePWME) (ePWMS) (ePWM4) (ePWM3) (ePWM2) (ePWM1)
0xD6E 0xD8C 0x06A 0xDE38 0xD&8 0x064 0xD62 0xDE0
INT4.y Reserved Reserved Reserved Reserved ECAP4_INT ECAP3_INT ECAP2_INT ECAPI_INT
= - - ~ (2CAP4) (2CAP3) (eCAP2) (2CAP1)
0xD7E 0xD7C 0xD7A 0xD78 0xD76 0xD74 0xD72 0xD70
INTS.y Reserved Reserved Reservad Reserved Reserved Reserved EQEP2_INT EQEP1_INT
- - - - - - (2QEP2) (eQEP1)
0xD8E 0xDsC 0xD8A 0xD238 0xD88 Ox084 0xD82 0xD80
INTE.y SPITXINTD SPIRXINTD SPITXINTC SPIRXINTC SPITXINTB SPIRXINTB SPITXINTA SPIRXINTA
(SPI-D) (SPI-D) (SPI-C) (SPI-C) (SPI-8) (SPI-B) (SPI-A) (SPI-A)
0xD2E 0xDac 0xDOA 0xD28 0xDa8 0xDa4 0xD82 0xD20
INT7.y Reserved Reserved Reserved Reserved Reserved Reserved Reserved Reserved
O0xDAE 0xDAC O0xDAA OxDA2 0xDAB 0xDA4 0xDA2 0xDAD
INT8.y Reserved Reserved Reserved Reserved Reserved Reserved I2CINT2A I2CINT1A
- - - - - - {12C-A) (12C-A)
0xDBE 0xDBC 0xDBA OxDB8 0xDB& 0xDB4 0xDB2 0xDB0
INTS.y ECAN1INTB ECANOINTB ECAN1INTA ECANOINTA SCITXINTB SCIRXINTB SCITXINTA SCIRXINTA
(CAN-8) (CAN-B) (CAN-A) (CAN-A) {SCI-B) (SCI-B) (SCI-A) (SCI-A)
OxDCE 0xDCC OxDCA 0xDC8 OxDC8 OxDC4 0xDC2 0xDCO0
INT10.y Reserved Reserved Reserved Reserved Reserved Reserved Reserved Reserved
OxDDE 0<DDC OxDDA 0xDD38 0xOD8 0xDD4 0xDD2 0xDDO0
INT11.y Reserved Reserved Reservad Reserved Reserved Reserved Reservad Reserved
OxDEE 0xDEC O0xDEA OxDE8 0xDES 0xDE4 0xDE2 0xDEOD
INT12.y Reserved Reserved Reservad Reserved Reserved Reserved Reserved Reserved
0xDFE 0xDFC 0xDFA 0xDF8 0xDFE& 0xDF4 OxDF2 0xDFO0
PieCtrlRegs.PIEIER1.bit.INTx4 = 1; // Enable PIE Gropu 1 INT4
PieCtrlRegs.PIEIER1.bit.INTx5 = 1; // Enable PIE Gropu 1 INT5
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#define EINT asm(" clrc INTM") // //INTMEO, FFH ¥
#define DINT asm(" setc INTM") // //INTME1, KM
#define ERTM asm(" clrc DBGM") / /RS
#define DRTM asm(" setc DBGM") /1R
#define EALLOW asm(" EALLOW")
#define EDIS asm(" EDIS")
f#define ESTOPO asm(" ESTOPO")
EALLOW;
//GpioCtrlRegs.GPAMUX1.all = 0x0; // GPIO pin
//GpioCtrlRegs.GPADIR.all = OxFF; // Output pin
//GpioDataRegs.GPADAT.all =0xFF; // Close LEDs
EDIS;

UtHl: EALLOW — 5N EDIS BCEAE ], FEX 32 Ry M ar fr e R AE 2 ), ] EDIS 1R w5 77 s 4
ZS/RINO

LU 22 fr 4552 EALLOW fRF: P
- A LA A A

- INAE AT Ar AR

-CSM Zfres

-PIE KEx

- RGPS AT

- GPIO MUX 73772

- Bt o CAN 7o

5.2 EALLOW-Protected Registers

Several control registers on the 280x devices are protected from spurious CPU writes by the EALLOW
protection mechanism. The EALLOW bit in status register 1 (ST1) indicates if the state of protection as
shown in Table 5-4.

Table 5-4. Access to EALLOW-Protected Registers

EALLOW Bit CPU Writes CPU Reads JTAG Writes JTAG Reads
0 Ignored Allowed Allowed " Allowed
1 Allowed Allowed Allowed Allowed

" The EALLOW bit is overridden via the JTAG port, allowing full access of protected registers during debug from the Code
Composer Studio interface.

At reset the EALLOW bit is cleared enabling EALLOW protection. While protected, all writes to protected
registers by the CPU are ignored and only CPU reads, JTAG reads, and JTAG writes are allowed. If this
bit is set, by executing the EALLOW instruction, then the CPU is allowed to write freely to protected
registers. After modifying registers, they can once again be protected by executing the EDI instruction to
clear the EALLOW bit.

The following registers are EALLOW-protected:

e Device Emulation Registers

e Flash Registers

¢ CSM Registers

e PIE Vector Table

e System Control Registers

e GPIO MUX Registers

e Certain eCAN Registers



1 Figure 6-13. External Interrupt 1 Control Register (XINT1CR) (Address 7070h)
XINT1 i FRERE #HI%F 725 XINTICR
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Figure 6-13. External Interrupt 1 Control Register (XINT1CR) (Address 7070h)

15 4 3 2 1 0
Reserved I Polarity | Reserved |  Enable |
R-0 RIW-0 R-0 RIW-0

LEGEND: R/W = Read/Write; R = Read only; -n = value after reset

Table 6-16. External Interrupt 1 Control Register (XINT1CR) Field Descriptions

Bits | Field Value |Description
15-4 |Reserved Reads return zero; writes have no effect.
3-2 Polarity This read/write bit determines whether interrupts are generated on the rising edge or the falling edge

of a signal on the pin.

o0 Interrupt generated on a falling edge (high-to-low transition)

01 Interrupt generated on a rising edge (low-to-high transition)

10 Interrupt generated on a falling edge (high-to-low transition)

11 Interrupt generated on hoth a falling edge and a rising edge (high-to-low transition and low-to-high

transition)
Reserved Reads return zero; writes have no effect
0 Enable This read/write bit enables or disables external interrupt XINT1.

0 Disable interrupt
Enable interrupt

XINT2 by HR/MERE 4 F 728 XINT2CR

Figure 6-14. External Interrupt 2 Control Register (XINT2CR) (Address 7071h)

15 4 3 2 1 0
Reserved | Polarity | Reserved |  Enable
R-0 RIW-0 R-0 RIW-0

LEGEND: R/W = Read/Write; R = Read only; -n = value after reset

Table 6-17. External Interrupt 2 Control Register (XINT2CR) Field Descriptions

Bits Field Value |Description
15-4 Reserved Reads return zero; writes have no effect.
3-2 Polarity This read/write bit determines whether interrupts are generated on the rising edge or the
falling edge of a signal on the pin.
00 Interrupt generated on a falling edge (high-to-low transition)
01 Interrupt generated on a rising edge (low-to-high transition)
10 Interrupt is generated on a falling edge (high-to-low fransition)
1 Interrupt generated on both a falling edge and a rising edge (high-to-low and low-to-high
transition)
1 Reserved Reads return zero; writes have no effect
0 Enable This readfwrite bit enables or disables exiernal interrupt XINT2.
o Disable interrupt
1 Enable interrupt
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XIntruptRegs.XINT1CR.bit.POLARITY = O; // Falling edge interrupt

XIntruptRegs.XINT2CR.bit.POLARITY = 1; // Rising edge interrupt
XIntruptRegs.XINTI1CR.bit.ENABLE = 1; // Enable XINT1
XIntruptRegs.XINT2CR.bit .ENABLE = 1; // Enable XINT2

2: Figure 6-10. Interrupt Flag Register (IFR) — CPU Register
Kintr s FFaIFR
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Figure 6-10. Interrupt Flag Register (IFR) — CPU Register
15 14 13 12 11 10 9 8
[ rRrosnt | pboent | iNT14 | wNm3 | Nmi2 | NT11 | iNT10 | INT9 |
RIW-0 RIW-0 RIW-0 RIW-0 RIW-0 RIW-0 RIW-0 RIW-0
7 6 5 4 3 2 1 0
INTS INT7 INT6 INTS INT4 INT3 INT2 INT1
RIW-0 RIW-0 RIW-0 RIW-0 RIW-0 RIW-0 RIW-0 RIW-0

LEGEND: R/W = Read/Write; R = Read only; -n = value after reset

Table 6-13. Interrupt Flag Register (IFR) — CPU Register Field Descriptions

Bits Field Value | Description
15 RTOSINT Real-time operating system flag. RTOSINT is the flag for RTOS interrupts.
0 No RTOS interrupt is pending

At least one RTOS interrupt is pending. Write a 0 to this bit to clear it to 0 and clear the interrupt
request

14 DLOGINT Data logging interrupt fag. DLOGINT is the flag for data logging interrupts.
0 No DLOGINT is pending

At least one DLOGINT interrupt is pending. Write a 0 to this bit to clear it to 0 and clear the interrupt
request

13 INT14 Interrupt 14 flag. INT14 is the flag for interrupts connected to CPU interrupt level INT14.
0 No INT14 interrupt is pending

At least one INT14 interrupt is pending. Write a 0 to this bit to clear it to 0 and clear the interrupt
request

12 INT13 Interrupt 13 flag. INT13 is the flag for interrupts connected to CPU interrupt level INT131.
0 No INT13 interrupt is pending

VEe BRI A SN B ORI I bR R, T LU 5 0k B e it AP IR, 2450%
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// Disable CPU interrupts and clear all CPU interrupt flags:

IER = 0x0000;

IFR 0x0000;




3: Figure 6-11. Interrupt Enable Register (IER) — CPU

Register
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Figure 6-11. Interrupt Enable Register (IER) — CPU Register
15 13 12 11 10 9 8
RTOSINT pLogNT | mNT14 [ wnm3 | wNmi2 | N1 [ iNT10 | INT9 |
RIW-0 RAW-0 RIW-0 RIW-0 RIW-0 RAW-0 RIW-0
7 5 4 3 2 1 0
INTS [ INT6 [ INTS INT4 INT3 INT2 INT1
RIW-0 RIW-0 RIW-0 RIW-0 RIW-0 RIW-0 RIW-0

LEGEND: R/W = Read/Write; R = Read only; -n = value after reset

Table 6-14. Interrupt Enable Register (IER) — CPU Register Field Descriptions

Bits

Field

Value

Description

15

RTOSINT

Real-time operating system interrupt enable. RTOSINT enables or disables the CPU RTOS
interrupt.

Level INTS is disabled
Level INT6 is enabled

14

DLOGINT

Data logging interrupt enable. DLOGINT enables or disables the CPU data logging interrupt.
Level INTS is disabled
Level INT6 is enabled

13

INT14

Interrupt 14 enable. INT14 enables or disables CPU interrupt level INT14.
Level INT14 is disabled
Level INT14 is enabled

12

INT13

Interrupt 13 enable. INT13 enables or disables CPU interrupt level INT13.
Level INT13 is disabled

E: BORFEIETW, B1Rp AR

// Disable CPU interrupts and clear all CPU interrupt flags:

IER
IFR

0x0000;
0x0000;
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/10 =not used

/1 = highest priority
...

Il 16 = lowest priority

#define INT1PL 2 Il Group1 Interrupts (PIEIER1)
#define INT2PL 1 /I Group2 Interrupts (PIEIER2)
#define INT3PL 4 /I Group3 Interrupts (PIEIER3)
#define INT4PL 2 Il Group4 Interrupts (PIEIER4)
#define INT5PL 2 Il Group5 Interrupts (PIEIER5)
#define INT6PL 3 Il Group6 Interrupts (PIEIERG)
#define INT7PL 0 Il reserved

#define INT8PL 0 Il reserved

#define INT9PL 3 Il Group9 Interrupts (PIEIER9)
#define INT10PL 0 Il reserved

#define INT11PL 0 Il reserved

#define INT12PL 0 Il reserved

#define INT13PL 4 I XINT13

#define INT14PL 4 I INT14 (TINT2)

#define INT15PL 4 /Il DATALOG

#define INT16PL 4 /I RTOSINT

//0 = not used

/1 = highest priority
...

Il 8 =lowest priority
/]

#define G11PL /I SEQ1INT (ADC)
#define G12PL /I SEQ2INT (ADC)
#define G13PL Il reserved

#define G14PL /I XINT1 (External)
#define G15PL /I XINT2 (External)
#define G16PL /I ADCINT (ADC)
#define G17PL /I TINTO (CPU Timer 0)

#define G18PL
#define G21PL
#define G22PL
#define G23PL
#define G24PL
#define G25PL

/ WAKEINT  (WD/LPM)

/I EPWM1_TZINT (ePWM1 Trip)
/I EPWM2_TZINT (ePWM2 Trip)
/I EPWM3_TZINT (ePWM3 Trip)
/I EPWM4_TZINT (ePWM4 Trip)
/I EPWM5_TZINT (ePWMS5 Trip)

A = N W b O = N W = 0 0 N



#define G26PL 6 /I EPWM6_TZINT (ePWM6 Trip)
#define G27PL 0 Il reserved

#define G28PL 0 Il reserved

3 ARSI Ll B CEK

2.2 SERT#R 0 PHIikE
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D) B0 Pl A KA

K& 1 R P5 A7 (PRDH:PRD) M5 4% 70 Mids (TPRH:TPR) AT AN B E 2 Ah, AERET NS 0 P PIAc L2 K45 2

1. CpuTimerORegs.TCR.bit.TSS = 0; //JA3IEH 2%

2. Timer->RegsAddr->TCR.bit.TIE = 1; //ffifig e

RS EIRP AT — 4, RS

2) HisEH BT IR D ikt

LREFiE “DSP281x PieVect. ¢” AT InitPieVectTable O Bi¥, T4 PIE [al 532t AITAT ch 87 i S C 070 B2 ) B RN 1tk G SR o

RSP LT AR, WA TR 55 R e RN itk e 5T C R T S L RN D i, i R TR 52

1. EALLOW; //JuvFijil 2R I3 {r a%

2. PieVectTable.TINTO = &cpu timerO isr; //Hlcpu timerO isr HihHIR{EZS
3. //TINTO H [ &

4. EDIS; //ZKIEV5 IR S2OR K37 A7 4%

FTHE4H, cpu_timer0 isr () BRECZENXT TINTO i S — AN R BT SFEF, &cpu timer0 isr & iZ%FE/FHIA ML,

3) e PIE 4K CPU Zhirin &

XAPIRN R 4 K82 58

SEAR L TR A PTE i) 53R BT AE AL AR AL R A R So . 2028 TINTO 250 1 4155 7 /S, DIsGiEsd PTE ZidR4

“PieCtrlRegs. PIETERL. bit. INTx7 =1;” , {fifg PIE %5 1 2045 7 AN TINTO W (INTx7 ph3ksefthsE XA PIE rRWi{EREZi /e (PIETER) [H25 7 1),

J@IE CPU IR FHE4A “TER [=M_INTL;”, AHEESS 1 41 (M INTL fSk30fdse ok 0x0001, #8MIZE 1 4D , EPHE TINTO " IWHC4EF] CPU 44 INTL H
Wrek .



HIL “EINT;” JR4-ERE AT, SCRERA -

1. PieCtrlRegs.PIEIERL.bit.INTx7 = 1; //ffifig¢ PIE F11 TINTO, 1 4155 7 APl
2. IER |= M INT1; //AFfgs8 1 4Pl

3. EINT; //{lifE INTM 4:)5 K

XHEA T A SR A EAT <=7, HNRRAMIA R FEL . RO — i, BT “IER = 0x0001;” 4, 150, 204 IER J5
R

e PIE R, Rl — 4484258 M.

1. PieCtrlRegs.PIECRTL.bit.ENPIE = 1;

SR IR IR A S ERIG AL PIE 7538 InitPieVectTable () AT, TFRRFADXAN RO LA FILT40 .

1 PERSERF

TS TR R LLRSE T interrupt JFRM— MR WHAE PRSI A PGB — RTINS, 59— 502 PR S 40 0.

SEIN#S 0 N RN :

1. PieCtrlRegs.PIEACK.all = PIEACK GROUPl; //PIEACK GROUP1=0x0001

PIE W&2747-4% PIEACK WM PIE ZHEAN CPU 2411 14% . — AR IrZEHEA CPU 2422 /i, HEXJ M PTEACK [x. 1] AZGE i 2 Fi 0, 3T P )R 42 INTx i)
PIE #¢%| CPU fRiBiE. 11724 xX Akt N CPU gt INTx HhIbreiiy, fffoK PIFACK [x. 11478 1, <M f54L INTx ¥ PIE 4% CPU filiE. X4354

i i) PIEACK[0]5 1, ¥f PIEACK[OI4Zd 0, AT JTfE4: INT1 () PIE 245 CPU Z4AIh . 3. PIEACK[x. 11X} INTx FPMEk (1 x 12) .

VST P IR S5 R P B K TR ST 0 R4 MR FITHRIZATIF AT EIR A “CpuTimerORegs. TCR. bit. TSS = 0;7 W, &I &% P Wibs{
TIF(TCRL15]) BIAN O AZRE 1o IXTWRA — ELABl5E N S B ko e N S T f5, R SRRz 6 8 1 AR 0.

5) P TR TR K BRI h AL B B

L R T R 25 R B R T 4 P R HOBCAE S BRSO 3 R S S0 v IR 25 R B P T 4 P R RO AT P -
1. interrupt void cpu timer0O isr();

SR PP BT 55 R B S R Y B, AN A REAT R



