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Introduction
There are 16 or 32 GPIO pins on KeyStone devices. The GPIO STK (Self Test Kit) is designed to test all functions of GPIO pins.
To test the GPIO, the interrupt for all GPIO pins are enabled on both rising edge and falling edge, the ISR (Interrupt Service routine) is implemented to report the GPIO state changing that triggers the interrupt.

An internal loopback test is implemented to test the GPIO internal function without external trigger. The GPIO pin is configured as output in this test, software can toggle the GPIO output register to change the pin state and in turn trigger the interrupt event. 

When internal loopback test is enabled, all GPIO pins are configured as output, the GPIO external signal can also be measured on board when software toggle the GPIO output register;

When internal loopback test is disabled, all GPIO pins are configured as input, user can toggle the GPIO pins on board, and check if the GPIO interrupt is triggered as expected.

Refer to “KeyStone_1_Self_Test_Kit_User's_Guide(READ ME FIRST).doc” for some common information about K1 STK.

1 Test code/project
This section introduces the implementation of these tests on KeyStone 1 DSP.
1.1 CCS project

Following figure shows the directory structure of the test project
[image: image1.png]


              [image: image2.png]"+ CCS Edit - Code Composer Studi
S S

File Edit View Navigate Proje
0~ KR~ i~ i,

“ & GPIO [Active - Debug]|
» 3 Binaries
» & Includes
» & Debug
4@
» [ GPIO_mainc
» [§ GPIO_vectors.asm
» & KeyStone_common.c
» [ KeyStone.cmd




Figure 1. Directory structure of test project

The project files are in “GPIO” folder. There is some commonly used initialization and driver code for interrupt, exception and PLL… in “common” folder. The main source code files are in the “GPIO\src” subfolder. “GPIO_main.c” includes GPIO and interrupts initialization, and test code. “GPIO_verctors.asm” is the interrupt vector table in assembly code.
1.2 To run the test program on KeyStone 1 EVM

The test programs can be run on EVM of C6678, C6670 or TCI6614. The type of the device on EVM is detected by STK code automatically. 

The steps to run the test cases on EVM board are:

1. extract (or install) the package, and switch CCS workspace to the extracted folder (or installation folder)

2. import the project to CCS

3. build the projects. You may need to change the CSL including path, by default the project use CSL header files in: C:\ti\pdk_C6678_1_1_2_6\packages\ti\csl for C6678.

4. Set the boot mode of the device on EVM to no boot.

5. load the program to core 0 of a DSP.

6. run the core, then, you should see output in console window.

Refer to appendix of this document to see the typical test output.

1.3 Test configuration
The GPIO test mode can be changed with following macro at the beginning of “GPIO_main.c”. Set the macro to 1 to enable the loopback test; clear it to 0 to disable the loopback test.
#define GPIO_LOOP_BACK_TEST 
1
1.4 Migrate the test to custom board
These tests are implemented based on TI’s EVM boards. 

In real system, DSP core speed configuration may need be changed in main function like below:

//DSP core speed: 122.88*236/29= 999.9889655MHz

KeyStone_main_PLL_init(122.88, 236, 29);

To make your own configurations take effect, you must rebuild the project. Since CSL (Chip Support Library) header files are used by these projects, you may need change CSL including path in your system before you rebuild the project.
References

1. KeyStone Architecture General Purpose Input/Output (GPIO)User Guide (SPRUGV1)
2. TMS320C66x DSP CorePac User's Guide (SPRUGW0)
Appendix: Typical test output

Below is the test output on core 0 of C6678 EVM. Please note, GPIO 1~7 interrupts are routed to core 1~7, and can not trigger interrupt on core 0.
JTAG ID= 0x1009e02f. This is C6678/TCI6608 device, version variant = 1.

DEVSTAT= 0x00010081. little endian, No boot or EMIF16(NOR FLASH) or UART boot, PLL configuration implies the input clock for core is 50MHz.

SmartReflex VID= 47, required core voltage= 1.001V.

Die ID= 0x02011014, 0x04010169, 0x00000000, 0x40680021

Device speed grade = 1000MHz.

Enable Exception handling...

Initialize DSP main clock = 100.00MHz/1x10 = 1000MHz

GPIO interrupt event flag on CorePac INTC = 0x1

GPIO IN_DATA= 0x1

GPIO interrupt event flag on CorePac INTC = 0x1

GPIO IN_DATA= 0x0

GPIO IN_DATA= 0x2

GPIO IN_DATA= 0x0

GPIO IN_DATA= 0x4

GPIO IN_DATA= 0x0

GPIO IN_DATA= 0x8

GPIO IN_DATA= 0x0

GPIO IN_DATA= 0x10

GPIO IN_DATA= 0x0

GPIO IN_DATA= 0x20

GPIO IN_DATA= 0x0

GPIO IN_DATA= 0x40

GPIO IN_DATA= 0x0

GPIO IN_DATA= 0x80

GPIO IN_DATA= 0x0

GPIO interrupt event flag on CorePac INTC = 0x100

GPIO IN_DATA= 0x100

GPIO interrupt event flag on CorePac INTC = 0x100

GPIO IN_DATA= 0x0

GPIO interrupt event flag on CorePac INTC = 0x200

GPIO IN_DATA= 0x200

GPIO interrupt event flag on CorePac INTC = 0x200

GPIO IN_DATA= 0x0

GPIO interrupt event flag on CorePac INTC = 0x400

GPIO IN_DATA= 0x400

GPIO interrupt event flag on CorePac INTC = 0x400

GPIO IN_DATA= 0x0

GPIO interrupt event flag on CorePac INTC = 0x800

GPIO IN_DATA= 0x800

GPIO interrupt event flag on CorePac INTC = 0x800

GPIO IN_DATA= 0x0

GPIO interrupt event flag on CorePac INTC = 0x1000

GPIO IN_DATA= 0x1000

GPIO interrupt event flag on CorePac INTC = 0x1000

GPIO IN_DATA= 0x0

GPIO interrupt event flag on CorePac INTC = 0x2000

GPIO IN_DATA= 0x2000

GPIO interrupt event flag on CorePac INTC = 0x2000

GPIO IN_DATA= 0x0

GPIO interrupt event flag on CorePac INTC = 0x4000

GPIO IN_DATA= 0x4000

GPIO interrupt event flag on CorePac INTC = 0x4000

GPIO IN_DATA= 0x0

GPIO interrupt event flag on CorePac INTC = 0x8000

GPIO IN_DATA= 0x8000

GPIO interrupt event flag on CorePac INTC = 0x8000

GPIO IN_DATA= 0x0

Test complete.
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