Hardware Test Report of EasyPack PIC16F

Written by George

Date: 
Nov
. 
4
,1996

1. Introduction

	This document verifies the function of EasyPack PIC16F emulator, Which supports the PIC16C5x, PIC16C62X, PIC16C6x, PIC16C7x and PIC16C8x series CPU. According to different CPU characteristics, the test contents show as Figure 1.
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CPU type No.:

            (1)   54:   PIC16C54, PIC16C54A, PIC16CR54

            (2)   55:   PIC16C55

            (3)   56:   PIC16C56

            (4)   57:   PIC16C57, PIC16CR57A

            (5)   58:   PIC16C58A, PIC16CR58A

            (6)   620: PIC16C620

            (7)   621: PIC16C621

            (8)   622: PIC16C622 			

            (9)   61:   PIC16C61

            (10) 62:   PIC16C62A

            (11) 63:   PIC16C63

            (12) 64:   PIC16C64A

            (13) 65:   PIC16C65A

            (14) 71:   PIC16C71

            (15) 72:   PIC16C72

            (16) 73:   PIC16C73A

            (17) 74:   PIC16C74A 

            (18) 84:   PIC16C84

	Test items also include watchdog, serial communication, different clock type, different working frequency, external port, low power and so on.

2. Target board 

2.1 Design

	Target board shows as 
F
igure 2 (Schematic).

	PORTA and PORTB are used as LED display port. According to the different display of LED, the test phase and whether the system is good or not (if the corresponding LED twinkles always) can be known.

	The connections are:

		RA3 (RA1) ----( LED 1	RA4 (RA2) ----( LED 2

		RB4 (RB0) ----(  LED 3	RB5 (RB1) ----(  LED 4

		RB6 (RB2) ----(  LED 5	RB7 (RB3) ----(  LED 6

2.2 Usage

	Before load the corresponding program according to the CPU you want to test, check the switch status of RA0-RA2 and RA0-A/N must be as 
F
igure 
3
 shows, ensure switch TX-RX is on and TX-TTX is off.
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Figure 3

	If want to test the serial communication, please select CPU PIC16C65 and load the program sercom65.cod or sercom65.hex, ensure the switch TX-RX is off and TX-TTX is on. Meanwhile, run kermit.exe program at the host PC. 

	As to different clock type, the switch T_RC-OSC1, T_OSC-OSC1, T_OSC2-OSC2, T_OSC1-OSC1 must be as 
F
igure 
4
 shows. 
The maximum frequency is
: 
2
0
0
K
H
z
 
for LP
,
 4
MH
z
 
for 
RC,
 4MHz 
for XT
, 
20MHz 
for HS
 in 
PIC16C5X and 
10
MH
z 
for 
HS in PIC
16C6X, PIC
16C62X, PIC16C7X, 
PIC16C8X
.
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Figure 4

	In addition, the different frequency can be got
 if choose switch SEL1, SEL2, SEL3 as different combinations.
 For example, the target HS frequency is 20
MH
z
,
 
the frequency 
is shown as Figure 5.
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3. CPU Function test

	Initial program tests whether the six LED are good or not. The phenomenon is that they light sequentially if they are OK.

3.1 MEMORY test

	Different CPU has different memory size, and some of them are composed of two banks or more. 0x00 and 0xFF will be written into these memory units. If the result of read is equal to the data which have been written, memory is OK.

3.2 PORT test

	Because all ports (PORTA, PORTB, PORTC, PORTD, PORTE) can use as bidirection ports, test routine should test functions of both input and output.

	For example, RD0, RD1, RD2, RD3 are connected with RD3, RD4, RD5, RD6 respectively. The test method is:

	(Set RD0, RD1, RD2, RD3 as output, RD4, RD5, RD6, RD7 as input.

	(1) Give PORTD the data 0x0F, then read PORTD and check whether the result is 0x0. 

	(2) Give PORTD the data 0xF0, then read PORTD and check whether the result is 0xFF. 

	(Set RD4, RD5, RD6, RD7 as output, RD0, RD1, RD2, RD3 as input.

	(1) Give PORTD the data 0xF0, then read PORTD and check whether the result is 0x0. 

	(2) Give PORTD the data 0x0F, then read PORTD and check whether the result is 0xFF. 

3.3 TIMER and its INTERRUPT function test

3.3.1 TIMER0 test

             3.3.1.1 In timer mode.

	In PIC16C5X, clear TIMR0, set internal clock 
to the TIMER0 and its
 prescaler, check whether the value of TIMR0 is zero or not after delays some cycles. If not, the function of TIMR0 is OK.

	In other types of CPU, enable global interrupt, set the internal 
clock 
to the TIM
ER0 and its
 prescale, clear TIMR0 and its interrupt flag, then wait the TIMR0 interrupt. If the interrupt flag is set, jump out of the waiting cycle, enable TIMR0 interrupt, then check whether it has gone into the interrupt server routine. 

             3.3.1.2 In counter mode.

	The different between timer mode and counter mode is clock source. The 
counter mode 
must be used in external clock. RA2 
is 
used
 as the 
clock
 source to create clock because 
R
A2 and 
T0CKI (RA4) 
are connected 
o
n target board.
 

	In both modes, change the prescaler value and do it again.

3.3.2 TIMER1 test

	3.3.2.1 In timer mode.

	TIMER1 doesn’t exist in PIC16C5X, so it can be tested through its interrupt function. The different between TIMER0 and TIMER1 is the former is an 8-bit timer/count but the latter is a 16-bit timer/counter, moreover, peripheral interrupt enables is additional condition of TIMER1 interrupt compares to TIMER0.

	3.3.2.2 In counter mode

	The counter mode of TIMER1 can be divided into synchronized counter mode and asynchronized counter mode. 
O
n target bo
a
rd, 
RC1 
and 
T1CKI (RC0) 
are connected
,
 R
C
1 is used as the clock source to create clock
. 
Define RC1 as output and 
RC0 as input, e
nable global interrupt and TIMER1 interrupt, set the prescaler, clear the TIMER1 and its interrupt flag, then enable TIMER1. In waiting cycle, 
RC1 
create 
clock 
till the TIMER1 interrupt flag is set, then jump out of cycle and enable peripheral interrupt, check the interrupt result.

	Change the prescaler value, do interrupt routine again.

3.3.3 TIMER2 test

	TIMER2 is an 8-bit timer that can be tested through its interrupt function. Except that there exists peripheral interrupt enable bit, the test method is the same as TIMER0 used in timer0 mode.

             Change the prescaler value, do interrupt routine again.

3.4 Other INTERRUPTS

3.4.1 External interrupt

	External interrupt happens on RB0 pin either 
rising edge or falling edge. 
RB0 and RB4 are connected on 
target board, d
efined RB4 as output and RB0 as input. After clear INT interrupt flag, enable global interrupt and INT interrupt, change the output level of RB4, INT Interrupt should appear.  

3.4.2 PORTB (pin4~7) change interrupts

	
On target b
oard, RB2 and RB6 are connected, s
et RB2 as output and RB6 as input, clear the PORTB change interrupt flag, enable global interrupt and PORTB change interrupt, change the output level of RB2. If interrupt appears, this function is OK.		

3.5 STACK test

	PIC16C6X, PIC16C62X, PIC16C7X and PIC16C8X allow eight levels deep hardware stack. The test method is call eight levels deep to see whether it can return correctly. 

3.6 Serial communication interface (SCI)

3.6.1 communicate with itself

	This function 
only 
exists in PIC16C63, PIC16C65, PIC16C73 and PIC16C74. Because there have receive buffer register and transmit buffer register respectively, RX (RC7) can be connected with TX (RC6) directly, do serial communication with itself. Set up the asynchronous (full duplex) working mode. Steps are as follow:

	(Initialize the SPBRG register for the appropriate baud rate.

	(Configure RC7 and RC6 pins as serial port pins

	(Select the SCI mode: asynchronous mode

	(Clear the receive buffer register and transmit buffer register, clear the receive and transmit interrupt flag

	(Enable global interrupt and receive interrupt, disable transmit interrupt

	(Enable continuous reception

	(load the data to transmit buffer register, enable the transmission

	(The receive flag will be set when reception is complete

	(Peripheral interrupt enable

	(Check whether the interrupt service routine has been executed, check the receive buffer register to see whether the receive value is equal to the transmit value, check the frame error bit.             

3.6.2 communicate with peripheral devices

	In order to test the function of serial communication really, it is necessary to communicate with other peripheral devices such as personal computer through serial port. The run condition just as section 2.2 described. 

	The design method just as 
F
igure 
6
 shows. In interrupt service routine, disable all interrupts and clear all interrupts' flag. In 
A
ppendix 1, source program sercom65.asm is listed.


	The host PC 
run
s
 kermit.exe program, if you see the character 
on the display which 
you typed on the 
keyboard
, it 
means
 the serial communication is OK. 

3.7 Serial peripheral interface (SPI)

	Connect SDO (RC5) with SDI (RC4), set RC5 as output and RC4 as input. set SCK (RC3) as output in order to work in master mode. Then enable global interrupt and SSP interrupt, enable serial port and configure SCK, SDO and SDI as serial port pins, set the data will be transmitted into SSP buffer register, clear SSP interrupt flag and wait the interrupt flag to be set. If interrupt flag is set, jump out of the waiting cycle, enable the peripheral interrupt and check whether the interrupt service routine has been executed.

3.8 CAPTURE mode

	Capture mode, captures the 16-bit value of TIMER1 into the CCPRxH:CCPRxL register pair. Take the CCP1 as an example, set CCP1 (RC2) pin as input and PC3 as output which is connected with RC2, Clear CCP1 register and Its interrupt flag, TIMR1 and its interrupt flag, enable global interrupt, CCP1 interrupt, set the capture mode (every 4th rising edge), then enable TIMER1. In waiting cycle, set the RC3 high and low continuously till TIMER1 interrupt flag appears. Then enable peripheral interrupt and check whether interrupt has appeared.

3.9 COMPARE mode

	Compare mode, compares the TMR1H:TMR1L register pair to the CCPRxH:CCPRxL register pair. The method is just like capture mode except that the value of CCPRxH:CCPRxL is set instead of captured before enable TIMER1. Here internal clock source is set. 
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3.10 PWM mode

	PWM mode, compares TMR2 to a 10-bit duty cycle register as well as to an 8-bit period register (PR2). When the TMR2=PR2, TMR2 is cleared to 00h, an interrupt should be generated if global interrupt, CCPx interrupt and peripheral interrupt are enabled.

3.11 A/D mode 

	A/D mode only exists in PIC16C7X, the steps are as follow:


	(Configure analog pins, voltage reference and digital I/O (ADCON1)

	(Select A/D input channel, A/D conversion clock and turn on A/D module (ADCON0)

	(Clear A/D conversion interrupt flag, enable global interrupt and A/D conversion interrupt

	(Start conversion

	(Wait for A/D conversion to complete

	(enable peripheral interrupt

	(Check whether the interrupt service routine has been executed, check the A/D result register to see whether the result value is right approximately. 

3.12 Comparator mode

	Comparator mode only exists in PIC16C62X, the steps are as follow:

	(Set RA0 and RA3 as input, RA1 as output that is connected with RA3. 	

	(Clear the comparator interrupt flag, enable global interrupt and comparator interrupt. 

	(Clear RA1 and set comparator mode 4, wait for some time and check comparator 1 output. 

	(Set PA1 and wait the comparator interrupt to appear

	(Enable peripheral interrupt 

	(Check whether the interrupt service routine has been executed, check comparator 1 output.

3.13 Watchdog

	To test watchdog, clear it firstly, then assign the prescaler to it and wait for overflow. Of course, at the beginning of program, all lights bright for a period of time in order to indicate the status. If the lights twinkle continuously, the function of watchdog is OK. 

	The condition of watchdog work is Mclr and Watchdog signals enable. Please type “CONclr Mclr Enable” and “CONclr Watchdog Enable” in shell window before runs the program wdt54.hex (for 12-bit CPU) or wdt64.hex (for 14-bit CPU). 

3.14 Addition

3.14.1 Handle the interrupts

	There only have one interrupt vector (at 0004) but have above ten interrupts' sources in some CPU. So in interrupt service program, data 0xFFH is provided to TEMP (General Purpose Register File) instead of 0x00 before interrupt. If the return value in TEMP is 0xFFH, interrupt must have appeared and interrupt program has executed correctly. In interrupt service routine, of course, all interrupts' flag should be cleared and interrupts should be disabled.

3.14.2 condition of interrupts

	In order to make the interrupts happen, Mclr signal should be enable. So in shell window, type “CONtrol Mclr Enable” before run program of PIC16C6X, PIC16C62X, PIC16C7X or PIC16C8X. 

3.15 Result

	Test result is shown as Figure 
7
 .

� EMBED Excel.Sheet.5  ���


Figure 7



	In 
A
ppendix 2, source program targ65_h.asm is listed.


4. Clock type and frequency test

	Four different clock types: LP (Low Power Crystal), XT (Crystal/Resonator), HS (High speed Crystal/Resonator) and RC (Resistor/Capacitor) have been tested, and the emulator works regularly. The tested highest frequency is 20Mhz in PIC16C5X, 10MHz in PIC16C62X, PIC16C6X, PIC16C7X, PIC16C8X and the lowest is 32KHz that can meet the users’ requirements basically.

5. External port test

5.1 Ev3 test

	Ev3 is used as external trigger event, all of seven external events have been tested. The method is (“X” stands for 0,1,2,3,4,5,6):

	(In shell window, type three commands: (1)Ev3 BITX, (2)TRigger Ev3, (3)Go

	(Give the corresponding bit a external pulse

	The emulator halt at once. It shows Ev3 is OK.

5.2 Ev1 (Ev2) trigger out

	The method is (“XXXX” stands for an address, “XX”stands for a data):

	In shell window, type three commands: (1)Ev1 ADDress XXXX, or Ev1 ADDress Range XXXX XXXX DATum XX COUnt XX, (2)Trigger Ev1, (3)Go. Find a pulse in E-TRIGOUT pin (PIN9) through the oscilloscope and emulator halt at once.

6. Vibration test

	Falling the emulator from about 10 cm high downward the table three times, then check the function, they are all right.

7. Voltage test 	

7.1  Vcc test

	Select eight points Vcc which locate longer distance when it’s running and measure its voltage. The result is showed as 
F
igure 
8
. it accords with the requirements. 
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Figure 
8
 (Vcc=5.002V)

7.2 
Low power
 
test

7.2.1 Internal clock

	Use the internal clock, change the target voltage, the normal working range in HS can be got, which are listed in Figure 
9
.
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7.2.
2
 External 
clock



	W
hen 
the target
 
V
cc
 
change
s f
r
om
 
2.5
V to 
5
V
,
 c
heck
 
whether the
 three 
c
l
ock
 ty
pes
 
(
Ex
ternal clock
, 
Extern
al
 
crystal
, 
E
xterna
l 
R
C
 
ci
rcui
t
) ca
n work normally. The test result is shown as 
bellow.



7.2.2.1 External clock



	
Figure 
10,
 
11,
 12 are the result
s
 in 
HS 
mode, XT mode, LP mode respectively.
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Figure 
10
 (in HS mode)
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Figure 1
1
 (in XT mode)
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Figure 1
2
 (in LP mode)


7.2.2.
2
 External 
cry
stal



	
Figure 
1
3
,
 
1
4
,
 1
5
 are the result
s
 
in
 HS 
mode, XT mode, LP mode respectively.
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Figure 1
3
 (in HS mode)
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Figure 1
4
 (in XT mode)
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Figure 1
5
 (in LP mode)


7.2.2.
3
 External RC 
circuit



	
Figure 
1
6
,
 
1
7
,
 1
8
 are the result
s
 of 
C=220pH, C=110pH, C=
30pH
 respectively.



8. Temperature test

8.1 Run case file

	Run case file targ57_h.cod for eight hours after connect the target board, select emulation CPU 16C01-ME, CPU PIC15C57, frequency 20MHz, target voltage 5V. No error occurs and components’ temperature is normal by touching its surface.

	Run case file targ65_h.cod for eight hours after connect the target board, select emulation CPU 16C02-ME + 16C74-ME, CPU PIC16C65, frequency 2MHz, target voltage 2.5V. No error occurs and components’ temperature is normal by touching its surface.


8.2 Run include file

	Run include file which commands cover all hardware function for eight hours. No error occurs and components’ temperature is normal by touching its surface.
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Figure 16
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Figure 18



Appendix 1

(case file: sercom65.asm)

        ;**************************************************************

        ;* This is PIC16CXX TARGET test program.

        ;* REV. :	DATE :		WRITTEN BY :

        ;*              10/11/96         JUN ZHENG

        ;**************************************************************



                list    p=16C65 ; PIC16C65 is the target processor



        INDF    EQU  00           ;Sepical file register

        TMR0    EQU  01

        OPTIN   EQU  01

        PCL     EQU  02

        STATUS  EQU  03

        FSR     EQU  04

        PORTA   EQU  05

        TRISA   EQU  05

        PORTB   EQU  06

        TRISB   EQU  06

        PORTC   EQU  07

        TRISC   EQU  07

        PORTD   EQU  08

        TRISD   EQU  08

        PORTE   EQU  09

        TRISE   EQU  09

        PCLATCH EQU  0A

        INTCON  EQU  0B

        PIR1    EQU  0C

        PIE1    EQU  0C

        PIR2    EQU  0D

        PIE2    EQU  0D

        TMR1L   EQU  0E

        PCON    EQU  0E

        TMR1H   EQU  0F

        T1CON   EQU  10

        TMR2    EQU  11

        T2CON   EQU  12

        PR2     EQU  12

        SSPBUF  EQU  13

        SSPADD  EQU  13

        SSPCON  EQU  14

        SSPSTAT EQU  14

        CCPR1L  EQU  15

        CCPR1H  EQU  16

        CCP1CON EQU  17

        RCSTA   EQU  18

        TXSTA   EQU  18

        TXREG   EQU  19

        SPBRG   EQU  19

        RCREG   EQU  1A

        CCPR2L  EQU  1B

        CCPR2H  EQU  1C

        CCP2CON EQU  1D

 

        TMDLYL  EQU  20           ;defined general purpose file register

        TMDLYH  EQU  21

        TEMP1   EQU  22

        TEMP    EQU  23

        TEMP2   EQU  24

        INTID   EQU  25



        ;START

	;**************************************************************

	;* Test program start here

	;**************************************************************



        ORG    0x0

        GOTO   START



        ORG    0X04

        MOVLW  0X0

        MOVWF  INTCON

       ;BCF    INTCON,7         ;Global interrupt disable

       ;BCF    INTCON,6         ;Peripheral interrupt disable

       ;BCF    INTCON,5         ;TMR0 interrupt disable

       ;BCF    INTCON,2         ;Clear TMR0 interrupt flag

       ;BCF    INTCON,4         ;INT interrupt disable

       ;BCF    INTCON,1         ;Clear external INT interrupt flag

       ;BCF    INTCON,3         ;RB port change interrupt disable

       ;BCF    INTCON,0         ;Clear external RB change interrupt flag



        BCF    PIR1,0           ;Clear TMR1 interrupt flag

        BCF    PIR1,1           ;Clear TMR2 interrupt flag

        BCF    PIR1,2           ;Clear CCP interrupt flag

        BCF    PIR1,3           ;Clear SSP interrupt flag



        BCF    T1CON,0          ;Disable TMR1

        BCF    T2CON,2          ;Disable TMR2



        BSF    STATUS,5

        MOVWF  PIE1

       ;BCF    PIE1,0           ;TMR1 interrupt disable

       ;BCF    PIE1,1           ;T2 PWM Interrupt disable

       ;BCF    PIE1,2           ;T1 CAPTURE Interrupt disable

       ;BCF    PIE1,3           ;SSP interrupt disable

       ;BCF    PIE1,4           ;SCI transmit interrupt disable

       ;BCF    PIE1,5           ;SCI receive interrupt disable

        BCF    STATUS,5



        MOVLW  0XFF

        MOVWF  INTID

        RETFIE



        ;----------------

DELAY   MOVLW   0x0

        MOVWF   TMDLYL

        MOVLW   0X80

        MOVWF   TMDLYH

D1      NOP

        NOP

        NOP

        INCFSZ  TMDLYL

        GOTO    D1

        INCFSZ  TMDLYH

        GOTO    D1

        RETURN



        ;----------------



ERR     CALL   DELAY             ;The corresponding lights will go out

        MOVF   PORTA,W           ;and light always

        MOVWF  TEMP

        MOVF   PORTB,W

        MOVWF  TEMP2



ERR2    CLRF   PORTA             ;The lights goes out

        CLRF   PORTB

        CALL   DELAY

        MOVF   TEMP,W            ;Resume the lights' status

        MOVWF  PORTA

        MOVF   TEMP2,W

        MOVWF  PORTB

        CALL   DELAY

        GOTO   ERR2

        RETURN

        ;--------------



;---------------SCI TEST-------------------------------------------------



        ;**************************************************************

        ;       SERIAL COMMUNICATION INTERFACE(SCI)MODULE:

        ;              Synchronous-Master(half duplex)

        ;       ERR   CODE: PORTA(0x15)    PORTB(0x22)

        ;       DISPLAY: LED2 and LED4 light

        ;**************************************************************

START

        BSF    STATUS,5          ;Select Bank1

        MOVLW  0x2A              ;Value used to initialize data direction

        MOVWF  TRISA             ;RA0,RA2,RA4 set as output

        MOVLW  0XDD

        MOVWF  TRISB             ;RB5(RB1) set as output

        BCF    STATUS,5          ;Select Bank0



        MOVLW  0X15          ;Indicate the current status(LED2 & LED4 light)

        MOVWF  PORTA

        MOVLW  0X22

        MOVWF  PORTB

DO-AGAIN

        BSF     STATUS,5        ;Select Bank1

        MOVLW   0x09            ;Fosc=5.75877MHz,Baudrate=9.6K

        MOVWF   SPBRG

        BCF     TXSTA,4         ;Asynchronous mode

                                ;Transmit disabled,8-bit transmission

        BCF     TXSTA,5         ;disable the transmission

        BCF     STATUS,5        ;Select Bank0



        BSF     RCSTA,7         ;Configures RC7,RC6 pins as serial port pins

        BCF     RCSTA,6         ;Select 8-bit reception

        BSF     RCSTA,4         ;enable continuous reception

       ;BSF     RCSTA,5         ;enable single reception



        BSF     STATUS,5        ;Select Bank1

        BCF     PIE1,4          ;disable TXIF interrupt

        BSF     PIE1,5          ;enable RCIF interrupt

        BCF     STATUS,5        ;Select Bank0

        BSF     INTCON,7        ;Enable global interrupt

WAIT-RECE

        BTFSS   PIR1,5          ;Wait for receive

        GOTO    WAIT-RECE

        BSF     INTCON,6        ;Peripheral interrupt enable

        NOP

        NOP

        BTFSC   RCSTA,2

        GOTO    ERR

        MOVF    RCREG,W

        MOVWF   TEMP1

        MOVLW   0XFF

        XORWF   INTID

        BTFSS   STATUS,2

        GOTO    ERR





        BSF     RCSTA,7         ;Configures RC7,RC6 pins as serial port pins

        BCF     RCSTA,6         ;Select 8-bit reception

        BCF     RCSTA,4         ;disable continuous reception

        BCF     RCSTA,5         ;disable single reception

        BSF     STATUS,5        ;Select Bank1

        BSF     PIE1,4          ;enable TXIF interrupt

        BCF     PIE1,5          ;disable RCIF interrupt

        BCF     STATUS,5        ;Select Bank0

        BSF     INTCON,7        ;Enable global interrupt

        MOVF    TEMP1,W         ;start transmission by loading data

        MOVWF   TXREG           ;   to the TXREG

        BSF     STATUS,5        ;Select Bank1

        BSF     TXSTA,5         ;enable the transmission

        BCF     STATUS,5        ;Select Bank0

WAIT-TRANS

        BTFSS   PIR1,4          ;Wait for transfer

        GOTO    WAIT-TRANS

        BSF     INTCON,6        ;Peripheral interrupt enable

        NOP

        NOP

        MOVLW   0xFF

        XORWF   INTID

        BTFSS   STATUS,2

        GOTO    ERR

        MOVLW   0x00

        MOVWF   INTID

        CLRF    TXREG

        CLRF    RCREG

        CALL    DELAY



        BCF     RCSTA,7           ;serial port disable

        GOTO    DO-AGAIN



;---------------END OF TEST----------------------------------------------



        end







Appendix 2

(case file: targ65_h.asm)

        ;**************************************************************

        ;* This is PIC16CXX TARGET test program.

	 ;* REV. :	DATE :		WRITTEN BY :

        ;*              10/11/96         JUN ZHENG

        ;**************************************************************



                list    p=16C65 ; PIC16C65 is the target processor



        INDF    EQU  00           ;Sepical file register

        TMR0    EQU  01

        OPTIN   EQU  01

        PCL     EQU  02

        STATUS  EQU  03

        FSR     EQU  04

        PORTA   EQU  05

        TRISA   EQU  05

        PORTB   EQU  06

        TRISB   EQU  06

        PORTC   EQU  07

        TRISC   EQU  07

        PORTD   EQU  08

        TRISD   EQU  08

        PORTE   EQU  09

        TRISE   EQU  09

        PCLATCH EQU  0A

        INTCON  EQU  0B

        PIR1    EQU  0C

        PIE1    EQU  0C

        PIR2    EQU  0D

        PIE2    EQU  0D

        TMR1L   EQU  0E

        PCON    EQU  0E

        TMR1H   EQU  0F

        T1CON   EQU  10

        TMR2    EQU  11

        T2CON   EQU  12

        PR2     EQU  12

        SSPBUF  EQU  13

        SSPADD  EQU  13

        SSPCON  EQU  14

        SSPSTAT EQU  14

        CCPR1L  EQU  15

        CCPR1H  EQU  16

        CCP1CON EQU  17

        RCSTA   EQU  18

        TXSTA   EQU  18

        TXREG   EQU  19

        SPBRG   EQU  19

        RCREG   EQU  1A

        CCPR2L  EQU  1B

        CCPR2H  EQU  1C

        CCP2CON EQU  1D



        TMDLYL  EQU  20           ;defined general purpose file register

        TMDLYH  EQU  21

        TMDLY   EQU  22

        COUNT   EQU  23

        TEMP    EQU  24

        TEMP2   EQU  25

        INTID   EQU  26



        PB1     EQU  B'00001111'        ;PB0--PB3 output the high-level

        PB2     EQU  B'11111111'

        PB3     EQU  B'11110000'        ;PB0--PB3 output the low-level

        PB4     EQU  B'00000000'

        PB5     EQU  B'11110000'        ;PB4--PB7 output the high-level

         PB6     EQU  B'11111111'

        PB7     EQU  B'00001111'        ;PB4--PB7 output the low-level

        PB8     EQU  B'00000000'



        PA1     EQU  B'00000011'        ;PA0,PA1 output the high-level

        PA2     EQU  B'00111111'

        PA3     EQU  B'00111100'        ;PA0,PA1 output the low-level

        PA4     EQU  B'00000000'

        PA5     EQU  B'00001100'        ;PA2,PA3 output the high-level

        PA6     EQU  B'00111111'

        PA7     EQU  B'00110011'        ;PA2,PA3 output the low-level

        PA8     EQU  B'00000000'

        PA9     EQU  B'00100000'        ;PA5 output the high-level

        PA10    EQU  B'00101010'

        PA11    EQU  B'00001010'        ;PA5 output the low-level

        PA12    EQU  B'00000000'



        PC1     EQU  B'01010101'      ;PC0,RC2,RC4,RC6 output the high-level

        PC2     EQU  B'11111111'

        PC3     EQU  B'10101010'      ;PC0,RC2,RC4,RC6 output the low-level

        PC4     EQU  B'00000000'

        PC5     EQU  B'10101010'      ;PC1,RC3,RC5,RC7 output the high-level

        PC6     EQU  B'11111111'

        PC7     EQU  B'01010101'      ;PC1,RC3,RC5,RC7 output the low-level

        PC8     EQU  B'00000000'



        PD1     EQU  B'00001111'        ;PD0--PD3 output the high-level

        PD2     EQU  B'11111111'

        PD3     EQU  B'11110000'        ;PD0--PD3 output the low-level

        PD4     EQU  B'00000000'

        PD5     EQU  B'11110000'        ;PD4--PD7 output the high-level

        PD6     EQU  B'11111111'

        PD7     EQU  B'00001111'        ;PD4--PD7 output the low-level

        PD8     EQU  B'00000000'



        PE1     EQU  B'00000001'        ;PE0 output the high-level

        PE2     EQU  B'00000111'

        PE3     EQU  B'00000110'        ;PE0 output the low-level

        PE4     EQU  B'00000000'

        PE5     EQU  B'00000010'        ;PE1 output the high-level

        PE6     EQU  B'00000111'

        PE7     EQU  B'00000101'        ;PE1 output the low-level

        PE8     EQU  B'00000000'

        PE9     EQU  B'00000100'        ;PE2 output the high-level

        PE10    EQU  B'00000111'

        PE11    EQU  B'00000011'        ;PE2 output the low-level

        PE12    EQU  B'00000000'

        BAUDRATE  EQU 0X09              ;Fosc=5.75877MHz,Baudrate=9.6K



        ;START

	;**************************************************************

	;* Test program start here

	;**************************************************************



        ORG    0x0

        GOTO   START



        ORG    0X04

        MOVLW  0X0

        MOVWF  INTCON

       ;BCF    INTCON,7         ;Global interrupt disable

       ;BCF    INTCON,6         ;Peripheral interrupt disable

       ;BCF    INTCON,5         ;TMR0 interrupt disable

       ;BCF    INTCON,2         ;Clear TMR0 interrupt flag

       ;BCF    INTCON,4         ;INT interrupt disable

       ;BCF    INTCON,1         ;Clear external INT interrupt flag

       ;BCF    INTCON,3         ;RB port change interrupt disable

       ;BCF    INTCON,0         ;Clear external RB change interrupt flag



        MOVWF  PIR1

       ;BCF    PIR1,0           ;Clear TMR1 interrupt flag

       ;BCF    PIR1,1           ;Clear TMR2 interrupt flag

       ;BCF    PIR1,2           ;Clear CCP interrupt flag

       ;BCF    PIR1,3           ;Clear SSP interrupt flag

       ;BCF    PIR1,4           ;Clear serial transmit interrupt flag

       ;BCF    PIR1,5           ;Clear serial receive  interrupt flag

       ;BCF    PIR1,7



        BCF    T1CON,0          ;Disable TMR1

        BCF    T2CON,2          ;Disable TMR2



        BSF    STATUS,5

        MOVWF  PIE1

       ;BCF    PIE1,0           ;TMR1 interrupt disable

       ;BCF    PIE1,1           ;T2 PWM Interrupt disable

       ;BCF    PIE1,2           ;T1 CAPTURE Interrupt disable

       ;BCF    PIE1,3           ;SSP interrupt disable

       ;BCF    PIE1,4           ;SCI transmit interrupt disable

       ;BCF    PIE1,5           ;SCI receive interrupt disable

        BCF    STATUS,5



        MOVLW  0XFF

        MOVWF  INTID

        RETFIE



        ;-----------------

MEM-SUB

        MOVLW  0X60              ;From 0X20 to 0X7F(in bank0 and bank1)

        MOVWF  COUNT

        MOVLW  0X80

        ANDWF  FSR

        MOVLW  0X20

        ADDWF  FSR

NEXT-WR MOVLW  0X23            ;Jump when encount the 0x23 and 0x24 units,

        XORWF  FSR,W           ;because it has been tested and has special

        ANDLW  0X7F            ;use(used as counter and temporary register)

        BTFSC  STATUS,2

        GOTO   INCFSR

        MOVLW  0X24

        XORWF  FSR,W

        ANDLW  0X7F

        BTFSC  STATUS,2

        GOTO   INCFSR



        MOVF   TEMP,W            ;Write

        MOVWF  INDF

        MOVF   INDF,W            ;Read

        XORWF  TEMP,W

        BTFSS  STATUS,2

        GOTO   ERR

INCFSR  INCF   FSR               ;The next unit

        DECFSZ COUNT

        GOTO   NEXT-WR

        RETURN



        ;----------------

DELAY   MOVLW   0x0

        MOVWF   TMDLYL

        MOVLW   0X80

        MOVWF   TMDLYH

        MOVLW   0XFE

        MOVWF   TMDLY

D1      NOP

        NOP

        NOP

        INCFSZ  TMDLYL

        GOTO    D1

        INCFSZ  TMDLYH

        GOTO    D1

        INCFSZ  TMDLY

        GOTO    D1

        RETURN



        ;----------------



ERR     CALL   DELAY             ;The corresponding lights will go out

        MOVF   PORTA,W           ;and light always

        MOVWF  TEMP

        MOVF   PORTB,W

        MOVWF  TEMP2



ERR2    CLRF   PORTA             ;The lights goes out

        CLRF   PORTB

        CALL   DELAY

        MOVF   TEMP,W            ;Resume the lights' status

        MOVWF  PORTA

        MOVF   TEMP2,W

        MOVWF  PORTB

        CALL   DELAY

        GOTO   ERR2

        RETURN

        ;--------------

STACK0  MOVLW   0x01

        MOVWF   TEMP

        CALL    STACK1

        MOVLW   0x02

        XORWF   TEMP,W

        BTFSS   STATUS,2

        GOTO    ERR

        MOVLW   0x01

        MOVWF   TEMP

        RETURN

STACK1  CALL    STACK2

        MOVLW   0x03

        XORWF   TEMP,W

        BTFSS   STATUS,2

        GOTO    ERR

        MOVLW   0x02

        MOVWF   TEMP

        RETURN

STACK2  CALL    STACK3

        MOVLW   0x04

        XORWF   TEMP,W

        BTFSS   STATUS,2

        GOTO    ERR

        MOVLW   0x03

        MOVWF   TEMP

        RETURN

STACK3  CALL    STACK4

        MOVLW   0x05

        XORWF   TEMP,W

        BTFSS   STATUS,2

        GOTO    ERR

        MOVLW   0x04

        MOVWF   TEMP

        RETURN

STACK4  CALL    STACK5

        MOVLW   0x06

        XORWF   TEMP,W

        BTFSS   STATUS,2

        GOTO    ERR

        MOVLW   0x05

        MOVWF   TEMP

        RETURN

STACK5  CALL    STACK6

        MOVLW   0x07

        XORWF   TEMP,W

        BTFSS   STATUS,2

        GOTO    ERR

        MOVLW   0x06

        MOVWF   TEMP

        RETURN

STACK6  CALL    STACK7

        MOVLW   0x08

        XORWF   TEMP,W

        BTFSS   STATUS,2

        GOTO    ERR

        MOVLW   0x07

        MOVWF   TEMP

        RETURN

STACK7  MOVLW   0x08

        MOVWF   TEMP

        RETURN





;---------------LED TEST-------------------------------------------------

        ;**************************************************************

        ;* LED display port test program(to test whether the LED is good):

        ;*              RA3(RA1) ------->  LED 1

        ;*              RA2(RA0) ------->  LED 2

        ;*              RB4(RB0) ------->  LED 3

        ;*              RB5(RB1) ------->  LED 4

        ;*              RB6(RB2) ------->  LED 5

        ;*              RB7(RB3) ------->  LED 6

        ;***************************************************************



START   CLRF   PORTA             ;Initialize PORTA PORTB data latches before

        CLRF   PORTB             ;setting the data direction register



        BSF     STATUS,5          ;Select Bank1

        MOVLW   0x0               ;Value used to initialize data direction

        MOVWF   TRISA             ;PORTA set as output

        MOVWF   TRISB             ;PORTB set as output

        BCF     STATUS,5          ;Select Bank0



        MOVLW  0X2A               ;LED1 lights

        MOVWF  PORTA

        CALL   DELAY              ;Delay

        MOVLW  0X15               ;LED2 lights

        MOVWF  PORTA

        CALL   DELAY



        MOVLW  0X0                ;LED3 lights

        MOVWF  PORTA

        MOVLW  0X11

        MOVWF  PORTB

        CALL   DELAY

        MOVLW  0X22               ;LED4 lights

        MOVWF  PORTB

        CALL   DELAY

        MOVLW  0X44               ;LED5 lights

        MOVWF  PORTB

        CALL   DELAY

        MOVLW  0X88               ;LED6 lights

        MOVWF  PORTB

        CALL   DELAY



        CLRF   PORTA             ;Initialize PORTA PORTB data latches before

        CLRF   PORTB             ;setting the data direction register

        CALL   DELAY



;---------------MEMORY TEST----------------------------------------------



        ;*************************************************************

        ;*    Memory test:

        ;*    ERR   CODE: PORTA(0x0A)

        ;     DISPLAY:  LED1 lights

        ;;**************************************************************

DO-AGAIN

        BSF     STATUS,5          ;Select Bank1

        MOVLW   0x05              ;Value used to initialize data direction

        MOVWF   TRISA             ;RA1,RA3 set as output

        BCF     STATUS,5          ;Select Bank0



        MOVLW  0X2A               ;Indicate the current status(LED1 lights)

        MOVWF  PORTA



        MOVLW  0X0                ;Test 0x23 & 0x24 first,because it will be

        MOVWF  TEMP               ;changed in the next memory test

        MOVF   TEMP

        MOVLW  0X0

        XORWF  TEMP

        BTFSS  STATUS,2

        GOTO   ERR

        MOVLW  0XFF

        MOVWF  TEMP

        MOVF   TEMP

        MOVLW  0XFF

        XORWF  TEMP

        BTFSS  STATUS,2

        GOTO   ERR



        MOVLW  0X0

        MOVWF  COUNT

        MOVF   COUNT

        MOVLW  0X0

        XORWF  COUNT

        BTFSS  STATUS,2

        GOTO   ERR

        MOVLW  0XFF

        MOVWF  COUNT

        MOVF   COUNT

        MOVLW  0XFF

        XORWF  COUNT

        BTFSS  STATUS,2

        GOTO   ERR



        BCF    FSR,7

        MOVLW  0x0                ;Fill the memory with 0,then read it

        MOVWF  TEMP

        CALL   MEM_SUB

        BCF    FSR,7

        MOVLW  0xFF               ;Fill the memory with 0xFF,then read it

        MOVWF  TEMP

        CALL   MEM_SUB



        BSF    FSR,7

        MOVLW  0x0

        MOVWF  TEMP

        CALL   MEM_SUB

        BSF    FSR,7

        MOVLW  0xFF

        MOVWF  TEMP

        CALL   MEM-SUB

        BCF    FSR,7



        CALL   DELAY

        CLRF   PORTA             ;Initialize PORTA PORTB data latches before

        CLRF   PORTB             ;setting the data direction register





;---------------PORTB TEST-----------------------------------------------



        ;**************************************************************

        ;       PORTB TEST  : RB0,RB1,RB2,RB3 AS OUTPUT

        ;                     RB4,RB5,RB6,RB7 AS INPUT

        ;       TEST DATA(XOR DATA):  B'00001111' (B'00000000')

        ;                             B'11110000' (B'11111111')

        ;       ERR   CODE:   PORTA(0x05)

        ;       DISPLAY:      LED2 light

        ;**************************************************************



        BSF    STATUS,5          ;Select Bank1

        MOVLW  0x2A              ;Value used to initialize data direction

        MOVWF  TRISA             ;RA0,RA2 set as output

        BCF    STATUS,5          ;Select Bank0



        MOVLW  0X15               ;Indicate the current status(LED2 lights)

        MOVWF  PORTA



        BSF    STATUS,5          ;Select Bank1

        MOVLW  0xF0              ;Value used to initialize data direction

        MOVWF  TRISB             ;RB0--RB3 set as output,RB4--RB7 as input

        BCF    STATUS,5          ;Select Bank0



        MOVLW  0X02               ;The cycle count

        MOVWF  COUNT



        MOVLW  PB1



NEXT0   MOVWF  PORTB

        NOP

        MOVF   PORTB,W

        MOVWF  TEMP

        CLRF   PORTB

        MOVLW  PB2

        BTFSC  COUNT,0

        MOVLW  PB4

        XORWF  TEMP

        BTFSS  STATUS,2           ;Whether the result is zero

        GOTO   ERR



        MOVLW  PB3

        DECFSZ COUNT

        GOTO   NEXT0



        ;**************************************************************

        ;       PORTB TEST  : RB4,RB5,RB6,RB7 AS OUTPUT

        ;                     RB0,RB1,RB2,RB3 AS INPUT

        ;       TEST DATA(XOR DATA):  B'11110000' (B'00000000')

        ;                             B'00001111' (B'11111111')

        ;**************************************************************



        BSF    STATUS,5          ;Select Bank1

        MOVLW  0x0F              ;Value used to initialize data direction

        MOVWF  TRISB             ;RB4--RB7 set as output,RB0--RB3 as input

        BCF    STATUS,5          ;Select Bank0



        MOVLW  0X02               ;The cycle count

        MOVWF  COUNT



        MOVLW  PB5



NEXT1   MOVWF  PORTB

        NOP

        MOVF   PORTB,W

        MOVWF  TEMP

        CLRF   PORTB

        MOVLW  PB6

        BTFSC  COUNT,0

        MOVLW  PB8

        XORWF  TEMP

        BTFSS  STATUS,2           ;Whether the result is zero

        GOTO   ERR



        MOVLW  PB7

        DECFSZ COUNT

        GOTO   NEXT1



        CALL   DELAY

        CLRF   PORTA             ;Initialize PORTA PORTB data latches before

        CLRF   PORTB             ;setting the data direction register



;---------------PORTA TEST-----------------------------------------------



        ;**************************************************************

        ;       PORTA TEST  : RA0 AS OUTPUT    | RA1 AS OUTPUT

        ;                     RA2,RA4 AS INPUT | RA3,RA5 AS INPUT

        ;       TEST DATA(XOR DATA):  B'00000011' (B'00000000')

        ;                             B'00111100' (B'00111111')

        ;       ERR   CODE:   PORTB(0x11)

        ;       DISPLAY:      LED3 light

        ;**************************************************************



        BSF    STATUS,5          ;Select Bank1

        MOVLW  0xEE              ;Value used to initialize data direction

        MOVWF  TRISB             ;RB0 and RB4 set as output

        BCF    STATUS,5          ;Select Bank0



        MOVLW  0X11              ;Indicate the current status(LED3 lights)

        MOVWF  PORTB



        BSF    STATUS,5          ;Select Bank1

        MOVLW  0x3C              ;Value used to initialize data direction

        MOVWF  TRISA    ;RA0 and RA1 as output, RA2,RA4 and RA3,RA5 as input

        BCF    STATUS,5          ;Select Bank0



        MOVLW  0X02               ;The cycle count

        MOVWF  COUNT



        MOVLW  PA1



NEXT2   MOVWF  PORTA

        NOP

        MOVF   PORTA,W

        MOVWF  TEMP

        CLRF   PORTA

        MOVLW  PA2

        BTFSC  COUNT,0

        MOVLW  PA4

        XORWF  TEMP

        BTFSS  STATUS,2           ;Whether the result is zero

        GOTO   ERR



        MOVLW  PA3

        DECFSZ COUNT

        GOTO   NEXT2



        ;**************************************************************

        ;       PORTA TEST  : RA2 AS OUTPUT    | RA3 AS OUTPUT

        ;                     RA0,RA4 AS INPUT | RA1,RA5 AS INPUT

        ;       TEST DATA(XOR DATA):  B'00001100' (B'00000000')

        ;                             B'00110011' (B'00111111')

        ;**************************************************************



        BSF    STATUS,5          ;Select Bank1

        MOVLW  0x33              ;Value used to initialize data direction

        MOVWF  TRISA     ;RA2 and RA3 as output,RA0,RA4 and RA1,RA5 as input

        BCF    STATUS,5          ;Select Bank0



        MOVLW  0X02               ;The cycle count

        MOVWF  COUNT



        MOVLW  PA5

NEXT3   MOVWF  PORTA

        NOP

        MOVF   PORTA,W

        MOVWF  TEMP

        CLRF   PORTA

        MOVLW  PA6

        BTFSC  COUNT,0

        MOVLW  PA8

        XORWF  TEMP

        BTFSS  STATUS,2           ;Whether the result is zero

        GOTO   ERR



        MOVLW  PA7

        DECFSZ COUNT

        GOTO   NEXT3



        ;**************************************************************

        ;       PORTA TEST  : RA5 AS OUTPUT

        ;                     RA1,RA3 AS INPUT

        ;       TEST DATA(XOR DATA):  B'00100000' (B'00000000')

        ;                             B'00001111' (B'00111111')

        ;**************************************************************



        BSF    STATUS,5          ;Select Bank1

        MOVLW  0x1F              ;Value used to initialize data direction

        MOVWF  TRISA     ;RA4 and RA5 as output,RA0,RA2 and RA1,RA3 as input

        BCF    STATUS,5          ;Select Bank0



        MOVLW  0X02               ;The cycle count

        MOVWF  COUNT



        MOVLW  PA9

NEXT4   MOVWF  PORTA

        NOP

        MOVF   PORTA,W

        MOVWF  TEMP

        CLRF   PORTA

        MOVLW  PA10

        BTFSC  COUNT,0

        MOVLW  PA12

        XORWF  TEMP

        BTFSS  STATUS,2           ;Whether the result is zero

        GOTO   ERR



        MOVLW  PA11

        DECFSZ COUNT

        GOTO   NEXT4



        CALL   DELAY

        CLRF   PORTA             ;Initialize PORTA PORTB data latches before

        CLRF   PORTB             ;setting the data direction register



;---------------PORTC TEST-----------------------------------------------



        ;**************************************************************

        ;       PORTC TEST  : RC0,RC2,RC4,RC6 AS OUTPUT

        ;                     RC1,RC3,RC5,RC7 AS INPUT

        ;       TEST DATA(XOR DATA):  B'01010101' (B'00000000')

        ;                             B'10101010' (B'11111111')

        ;       ERR   CODE:   PORTB(0x22)

        ;       DISPLAY:      LED4 light

        ;**************************************************************



        BSF    STATUS,5          ;Select Bank1

        MOVLW  0xDD              ;Value used to initialize data direction

        MOVWF  TRISB             ;RB1 and RB5 as output

        BCF    STATUS,5          ;Select Bank0



        MOVLW  0X22               ;Indicate the current status(LED4 lights)

        MOVWF  PORTB



        BSF    STATUS,5          ;Select Bank1

        MOVLW  0xAA              ;Value used to initialize data direction

        MOVWF  TRISC     ;RC0,RC2,RC4,RC6 as output,RC1,RC3,RC5,RC7 as input

        BCF    STATUS,5          ;Select Bank0



        MOVLW  0X02               ;The cycle count

        MOVWF  COUNT



        MOVLW  PC1

NEXT5   MOVWF  PORTC

        NOP

        MOVF   PORTC,W

        MOVWF  TEMP

        CLRF   PORTC

        MOVLW  PC2

        BTFSC  COUNT,0

        MOVLW  PC4

        XORWF  TEMP

        BTFSS  STATUS,2           ;Whether the result is zero

        GOTO   ERR



        MOVLW  PC3

        DECFSZ COUNT

        GOTO   NEXT5



        ;**************************************************************

        ;       PORTC TEST  : RC1,RC3,RC5,RC7 AS OUTPUT

        ;                     RC0,RC2,RC4,RC6 AS INPUT

        ;       TEST DATA(XOR DATA):  B'10101010' (B'00000000')

        ;                             B'01010101' (B'11111111')

        ;**************************************************************



        BSF    STATUS,5          ;Select Bank1

        MOVLW  0x55              ;Value used to initialize data direction

        MOVWF  TRISC     ;RC1,RC3,RC5,RC7 as output,RC0,RC2,RC4,RC6 as input

        BCF    STATUS,5          ;Select Bank0

        

        MOVLW  0X02               ;The cycle count

        MOVWF  COUNT



        MOVLW  PC5

NEXT6   MOVWF  PORTC

        NOP

        MOVF   PORTC,W

        MOVWF  TEMP

        CLRF   PORTC

        MOVLW  PC6

        BTFSC  COUNT,0

        MOVLW  PC8

        XORWF  TEMP

        BTFSS  STATUS,2           ;Whether the result is zero

        GOTO   ERR



        MOVLW  PC7

        DECFSZ COUNT

        GOTO   NEXT6



        CALL   DELAY

        CLRF   PORTA             ;Initialize PORTA PORTB data latches before

        CLRF   PORTB             ;setting the data direction register



;---------------PORTD TEST-----------------------------------------------



        ;**************************************************************

        ;       PORTD TEST  : RD0,RD1,RD2,RD3 AS OUTPUT

        ;                     RD4,RD5,RD6,RD7 AS INPUT

        ;       TEST DATA(XOR DATA):  B'00001111' (B'00000000')

        ;                             B'11110000' (B'11111111')

        ;       ERR   CODE:   PORTB(0x44)

        ;       DISPLAY:      LED5 light

        ;**************************************************************



        BSF    STATUS,5          ;Select Bank1

        MOVLW  0xBB              ;Value used to initialize data direction

        MOVWF  TRISB             ;RB1 and RB5 as output

        BCF    STATUS,5          ;Select Bank0



        MOVLW  0X44               ;Indicate the current status(LED5 lights)

        MOVWF  PORTB



        BSF    STATUS,5          ;Select Bank1

        MOVLW  0xF0              ;Value used to initialize data direction

        MOVWF  TRISD             ;RD0--RD3 as output,RD4--RD7 as input

        BCF    STATUS,5          ;Select Bank0



        MOVLW  0X02               ;The cycle count

        MOVWF  COUNT



        MOVLW  PD1

NEXT7   MOVWF  PORTD

        NOP

        NOP

        MOVF   PORTD,W

        MOVWF  TEMP

        CLRF   PORTD

        MOVLW  PD2

        BTFSC  COUNT,0

        MOVLW  PD4

        XORWF  TEMP

        BTFSS  STATUS,2           ;Whether the result is zero

        GOTO   ERR



        MOVLW  PD3

        DECFSZ COUNT

        GOTO   NEXT7



        ;**************************************************************

        ;       PORTD TEST  : RD4,RD5,RD6,RD7 AS OUTPUT

        ;                     RD0,RD1,RD2,RD3 AS INPUT

        ;       TEST DATA(XOR DATA):  B'11110000' (B'00000000')

        ;                             B'00001111' (B'11111111')

        ;**************************************************************



        BSF    STATUS,5          ;Select Bank1

        MOVLW  0x0F              ;Value used to initialize data direction

        MOVWF  TRISD             ;RD4--RD7 as output,RD0--RD3 as input

        BCF    STATUS,5          ;Select Bank0



        MOVLW  0X02               ;The cycle count

        MOVWF  COUNT



        MOVLW  PD5

NEXT8   MOVWF  PORTD

        NOP

        MOVF   PORTD,W

        MOVWF  TEMP

        CLRF   PORTD

        MOVLW  PD6

        BTFSC  COUNT,0

        MOVLW  PD8

        XORWF  TEMP

        BTFSS  STATUS,2           ;Whether the result is zero

        GOTO   ERR



        MOVLW  PD7

        DECFSZ COUNT

        GOTO   NEXT8



        CALL   DELAY

        CLRF   PORTA             ;Initialize PORTA PORTB data latches before

        CLRF   PORTB             ;setting the data direction register



;---------------PORTE TEST-----------------------------------------------



        ;**************************************************************

        ;       PORTE TEST  : RE0 AS OUTPUT

        ;                     RE1,RE2 AS INPUT

        ;       TEST DATA(XOR DATA):  B'00000001' (B'00000000')

        ;                             B'00000110' (B'00000111')

        ;       ERR   CODE:   PORTB(0x88)

        ;       DISPLAY:      LED6 light

        ;**************************************************************



        BSF    STATUS,5          ;Select Bank1

        MOVLW  0x77              ;Value used to initialize data direction

        MOVWF  TRISB             ;RB0 and RB4 as output

        BCF    STATUS,5          ;Select Bank0



        MOVLW  0X88               ;Indicate the current status(LED3 lights)

        MOVWF  PORTB



        BSF    STATUS,5          ;Select Bank1

        MOVLW  0x06              ;Value used to initialize data direction

        MOVWF  TRISE             ;RE0 as output,RE1 and RE2 as input

        BCF    STATUS,5          ;Select Bank0



        MOVLW  0X02               ;The cycle count

        MOVWF  COUNT



        MOVLW  PE1

NEXT9   MOVWF  PORTE

        NOP

        MOVF   PORTE,W

        MOVWF  TEMP

        CLRF   PORTE

        MOVLW  PE2

        BTFSC  COUNT,0

        MOVLW  PE4

        XORWF  TEMP

        BTFSS  STATUS,2           ;Whether the result is zero

        GOTO   ERR



        MOVLW  PE3

        DECFSZ COUNT

        GOTO   NEXT9



        ;**************************************************************

        ;       PORTE TEST  : RE1 AS OUTPUT

        ;                     RA0,RA2 AS INPUT

        ;       TEST DATA(XOR DATA):  B'00000010' (B'00000000')

        ;                             B'00000101' (B'00000111')

        ;**************************************************************



        BSF    STATUS,5          ;Select Bank1

        MOVLW  0x05              ;Value used to initialize data direction

        MOVWF  TRISE             ;RE1 as output,RE0 and RE2 as input

        BCF    STATUS,5          ;Select Bank0



        MOVLW  0X02               ;The cycle count

        MOVWF  COUNT



        MOVLW  PE5

NEXT10  MOVWF  PORTE

        NOP

        MOVF   PORTE,W

        MOVWF  TEMP

        CLRF   PORTE

        MOVLW  PE6

        BTFSC  COUNT,0

        MOVLW  PE8

        XORWF  TEMP

        BTFSS  STATUS,2           ;Whether the result is zero

        GOTO   ERR



        MOVLW  PE7

        DECFSZ COUNT

        GOTO   NEXT10



        ;**************************************************************

        ;       PORTE TEST  : RE2 AS OUTPUT

        ;                     RE0,RE1 AS INPUT

        ;       TEST DATA(XOR DATA):  B'00000100' (B'00000000')

        ;                             B'00000011' (B'00111111')

        ;**************************************************************



        BSF    STATUS,5          ;Select Bank1

        MOVLW  0x03              ;Value used to initialize data direction

        MOVWF  TRISE             ;RE2 as output,RE0 and RE1 as input

        BCF    STATUS,5          ;Select Bank0



        MOVLW  0X02               ;The cycle count

        MOVWF  COUNT



        MOVLW  PE9

NEXT11  MOVWF  PORTE

        NOP

        MOVF   PORTE,W

        MOVWF  TEMP

        CLRF   PORTE

        MOVLW  PE10

        BTFSC  COUNT,0

        MOVLW  PE12

        XORWF  TEMP

        BTFSS  STATUS,2           ;Whether the result is zero

        GOTO   ERR



        MOVLW  PE11

        DECFSZ COUNT

        GOTO   NEXT11



        CALL   DELAY

        CLRF   PORTA             ;Initialize PORTA PORTB data latches before

        CLRF   PORTB             ;setting the data direction register



;---------------TMR0 TEST------------------------------------------------



        ;**************************************************************

        ;       TIMER0 TEST :

        ;                   In timer mode

        ;                   In counter mode(On every rising edge)

        ;                   In counter mode(On every falling edge)

        ;       ERR   CODE:  PORTB(0x66)

        ;       DISPLAY:     LED4 and LED5 light

        ;**************************************************************



        ;**************************************************************

        ; TIME0 IN TIMER MODE

        ;             OPTION: B'00000111'        Internal clock (bit5=0)

        ;                     B'00000000'        Prescaler value(bit2.1.0)

        ;**************************************************************



        MOVLW  0X0

        MOVWF  INTID



        BSF    STATUS,5          ;Select Bank1

        MOVLW  0x99              ;Value used to initialize data direction

        MOVWF  TRISB             ;RB1(RB5),RB2(RB6) set as output

        BCF    STATUS,5          ;Select Bank0



        MOVLW  0X66          ;Indicate the current status(LED4 & LED5 light)

        MOVWF  PORTB



        MOVLW  0X02

        MOVWF  COUNT

        MOVLW  0X07        ;Internal clock(bit5=0),Prescaler value(bit2,1,0)

T0-AGAIN1

        BSF    STATUS,5        ;Select bank1

        MOVWF  OPTIN

        BCF    STATUS,5        ;Select bank0

        BCF    INTCON,5        ;T0 Interrupt disable

        BCF    INTCON,2        ;clear the TMR0 interrupt flag

        BSF    INTCON,7        ;Global interrupt enable

        CLRF   TMR0            ;clear TMR0

WAIT1-TMR0

        BTFSS  INTCON,2

        GOTO   WAIT1-TMR0

        BSF    INTCON,5        ;T0 interrupt enable

        NOP

        NOP

        MOVLW  0xFF

        XORWF  INTID

        BTFSS  STATUS,2

        GOTO   ERR



        MOVLW  0x00

        MOVWF  INTID

        DECFSZ COUNT            ;W=0

        GOTO   T0-AGAIN1



        ;**************************************************************

        ;  TIME0 IN COUNTER MODE(On every rising/falling edge)

        ;        OPTIN : B'00100111'   Transition on T0CKI pin (bit5=1)

        ;                B'00110000'   Prescaler value       (bit2.1.0)

        ;                              Increment on rising/falling edge:

        ;                                        bit4:  0/1

        ;**************************************************************



        BSF    STATUS,5          ;Select Bank1

        MOVLW  0x3B              ;Value used to initialize data direction

        MOVWF  TRISA             ;RA2 as output

        BCF    STATUS,5          ;Select Bank0



        MOVLW  0X02

        MOVWF  COUNT

        MOVLW  0X27        ;Internal clock(bit5=0),Prescaler value(bit2,1,0)

T0-AGAIN2

        BSF    STATUS,5        ;Select bank1

        MOVWF  OPTIN

        BCF    STATUS,5        ;Select bank0

        BCF    INTCON,5        ;T0 Interrupt disable

        BCF    INTCON,2        ;clear the TMR0 interrupt flag

        BSF    INTCON,7        ;Global interrupt enable

        CLRF   TMR0            ;clear TMR0

WAIT2-TMR0

        BSF    PORTA,2

        BCF    PORTA,2

        BTFSS  INTCON,2

        GOTO   WAIT2-TMR0

        CLRF   PORTA

        BSF    INTCON,5        ;T0 interrupt enable

        NOP

        NOP

        MOVLW  0xFF

        XORWF  INTID

        BTFSS  STATUS,2

        GOTO   ERR



        MOVLW  0x00

        MOVWF  INTID

        MOVLW  0X30             ;W=0x30

        DECFSZ COUNT            ;Do twice with different OPTION value

        GOTO   T0-AGAIN2



        CALL   DELAY

        CLRF   PORTA             ;Initialize PORTA PORTB data latches before

        CLRF   PORTB             ;setting the data direction register



        ;**************************************************************

        ;       TIMER1 TEST :

        ;                   In timer mode

        ;                   In synchronized counter mode

        ;                   In asynchronized counter mode

        ;       ERR   CODE: PORTA(0x2A)     PORTB(0x11)

        ;       DISPLAY:    LED4 and LED6 light

        ;**************************************************************



        ;**************************************************************

        ; TIME1 IN TIMER MODE

        ;             T1CON : B'00110000'        Internal clock (bit1=0)

        ;                     B'00000000'        Prescaler value(bit5.4)

        ;**************************************************************



        BSF    STATUS,5          ;Select Bank1

        MOVLW  0x55              ;Value used to initialize data direction

        MOVWF  TRISB             ;RB1(RB5),RB3(RB7) set as output

        BCF    STATUS,5          ;Select Bank0



        MOVLW  0XAA          ;Indicate the current status(LED4 & LED6 light)

        MOVWF  PORTB



        MOVLW  0X02

        MOVWF  COUNT

        MOVLW  0X30

T1-AGAIN1

        BCF    PIR1,0          ;Clear the TMR1 interrupt flag

        BSF    INTCON,7        ;Global interrupt enable

        BCF    T1CON,0

        CLRF   TMR1L           ;clear TMR1

        CLRF   TMR1H

        BSF    STATUS,5        ;Select bank1

        BSF    PIE1,0          ;T1 Interrupt enable

        BCF    STATUS,5        ;Select bank0

        MOVWF  T1CON

        BSF    T1CON,0         ;Enable timer1

WAIT1-TMR1

        BTFSS  PIR1,0

        GOTO   WAIT1-TMR1

        BSF    INTCON,6        ;Peripheral interrupt enable

        NOP

        NOP

        MOVLW  0xFF

        XORWF  INTID

        BTFSS  STATUS,2

        GOTO   ERR



        MOVLW  0x00

        MOVWF  INTID

        DECFSZ COUNT            ;W=0

        GOTO   T1-AGAIN1



        ;**************************************************************

        ; TIMER1 IN SYNCHRONIZED COUNTER MODE

        ;         T1CON : B'00000010'  External clock (bit1=1)

        ;                              Prescaler value(bit5.4)

        ;                          Synchronize external clock input(bit2=0)

        ;--------------------------------------------------------------

        ; TIMER1 IN ASYNCHRONIZED COUNTER MODE

        ;         T1CON : B'00110110'  External clock (bit1=1)

        ;                              Prescaler value(bit5.4)

        ;                         Asynchronize external clock input(bit2=1)

        ;                                             (bit2=1)

        ;**************************************************************



        MOVLW  0X02

        MOVWF  COUNT

        CLRF   PORTC

        BSF    STATUS,5        ;Select bank1

        MOVLW  0XFD            ;RC1 output

        MOVWF  TRISC

        BCF    STATUS,5        ;Select bank0



        MOVLW  0X02

T1-AGAIN2

        BSF    STATUS,5        ;Select bank1

        BSF    PIE1,0          ;T1 Interrupt enable

        BCF    STATUS,5        ;Select bank0

        BCF    PIR1,0          ;Clear the TMR1 interrupt flag

        BSF    INTCON,7        ;Global interrupt enable

        CLRF   TMR1L           ;clear TMR1

        CLRF   TMR1H

        MOVWF  T1CON

        BSF    T1CON,0         ;Enable timer1

WAIT2-TMR1

        BSF    PORTC,1

        BCF    PORTC,1

        BTFSS  PIR1,0

        GOTO   WAIT2-TMR1

        CLRF   PORTC

        BSF    INTCON,6         ;Peripheral interrupt enable

        NOP

        NOP

        MOVLW  0xFF

        XORWF  INTID

        BTFSS  STATUS,2

        GOTO   ERR



        MOVLW  0x00

        MOVWF  INTID

        MOVLW  0X16             ;W=0x16

        DECFSZ COUNT

        GOTO   T1-AGAIN2



        CALL   DELAY

        CLRF   PORTA             ;Initialize PORTA PORTB data latches before

        CLRF   PORTB             ;setting the data direction register



        ;**************************************************************

        ;       TIMER2 TEST

        ;       ERR   CODE: PORTB(0xCC)

        ;       DISPLAY:    LED5 and LED6 light

        ;**************************************************************



        ;**************************************************************

        ;       TIME2 TEST

        ;             T2CON : B'00000000'       Prescaler value(bit2.1)

        ;                     B'00000010'

        ;**************************************************************



        BSF    STATUS,5          ;Select Bank1

        MOVLW  0x33              ;Value used to initialize data direction

        MOVWF  TRISB             ;RB2(RB6),RB3(RB7) set as output

        BCF    STATUS,5          ;Select Bank0



        MOVLW  0XCC          ;Indicate the current status(LED5 & LED6 light)

        MOVWF  PORTB



        MOVLW  0X02

        MOVWF  COUNT



        MOVLW  0X0

T2-AGAIN1

        BSF    STATUS,5        ;Select bank1

        BSF    PIE1,1          ;T2 Interrupt enable

        BCF    STATUS,5        ;Select bank0

        BSF    INTCON,7        ;Global interrupt enable

        BCF    PIR1,1          ;Clear the TMR2 interrupt flag

        CLRF   TMR2            ;clear TMR2

        MOVWF  T2CON

        BSF    T2CON,2         ;Enable timer2

WAIT2-TMR2

        BTFSS  PIR1,1

        GOTO   WAIT2-TMR2

        BSF    INTCON,6         ;Peripheral interrupt enable

        NOP

        NOP

        MOVLW  0xFF

        XORWF  INTID

        BTFSS  STATUS,2

        GOTO   ERR



        MOVLW  0x00

        MOVWF  INTID

        MOVLW  0X02             ;W=0x02

        DECFSZ COUNT

        GOTO   T2-AGAIN1

        

        CALL   DELAY

        CLRF   PORTA             ;Initialize PORTA PORTB data latches before

        CLRF   PORTB             ;setting the data direction register



;---------------OTHER INTERRUPT TEST-------------------------------------



        ;**************************************************************

        ; EXTERNAL INTERRUPT(RB0/INT)

        ;       ERR   CODE: PORTA(0x2A)

        ;       DISPLAY:  LED1 and LED2 light

        ;**************************************************************



        BSF    STATUS,5          ;Select Bank1

        MOVLW  0x0               ;Value used to initialize data direction

        MOVWF  TRISA             ;PA set as output

        MOVLW  0XEF

        MOVWF  TRISB             ;RB4 set as output

        BCF    STATUS,5          ;Select Bank0



        MOVLW  0X3F          ;Indicate the current status(LED1 & LED2 light)

        MOVWF  PORTA



        BCF    INTCON,1        ;clear the INT interrupt flag

        BSF    INTCON,7        ;Global interrupt enable

        BSF    INTCON,4        ;INT interrupt enable

        BCF    PORTB,4

        BSF    PORTB,4

        NOP

        NOP

        CLRF   PORTB



        MOVLW  0xFF

        XORWF  INTID

        BTFSS  STATUS,2

        GOTO   ERR



        MOVLW  0x00

        MOVWF  INTID

        

        CALL   DELAY

        CLRF   PORTA             ;Initialize PORTA PORTB data latches before

        CLRF   PORTB             ;setting the data direction register



        ;**************************************************************

        ; PORTB CHANGE INTERRUPT(RB6)

        ;       ERR   CODE: PORTA(0x2A)   PORTB(0x88)

        ;       DISPLAY:  LED1 and LED3 light

        ;**************************************************************



        BSF    STATUS,5          ;Select Bank1

        MOVLW  0x15              ;Value used to initialize data direction

        MOVWF  TRISA             ;RA1,RA3,RA5 set as output

        MOVLW  0XEA

        MOVWF  TRISB             ;RB4 set as output

        BCF    STATUS,5          ;Select Bank0



        MOVLW  0X2A          ;Indicate the current status(LED1 & LED3 light)

        MOVWF  PORTA

        MOVLW  0X11

        MOVWF  PORTB



        BCF    INTCON,0        ;clear the PB port change interrupt flag

        BSF    INTCON,7        ;Global interrupt enable

        BSF    INTCON,3        ;INT interrupt enable

        BCF    PORTB,2

        BSF    PORTB,2

        NOP

        NOP

        CLRF   PORTB

        MOVLW  0xFF

        XORWF  INTID

        BTFSS  STATUS,2

        GOTO   ERR



        MOVLW  0x00

        MOVWF  INTID



        CALL   DELAY

        CLRF   PORTA             ;Initialize PORTA PORTB data latches before

        CLRF   PORTB             ;setting the data direction register



;---------------STACK TEST-----------------------------------------------

        ;**************************************************************

        ;       STACK TEST

        ;       ERR   CODE: PORTA(0x15)    PORTB(0x11)

        ;       DISPLAY: LED2 and LED3 light

        ;**************************************************************



        BSF    STATUS,5          ;Select Bank1

        MOVLW  0x2A              ;Value used to initialize data direction

        MOVWF  TRISA             ;RA1,RA3,RA5 set as output

        MOVLW  0XEE

        MOVWF  TRISB             ;RB4 set as output

        BCF    STATUS,5          ;Select Bank0



        MOVLW  0X15          ;Indicate the current status(LED2 & LED3 light)

        MOVWF  PORTA

        MOVLW  0X11

        MOVWF  PORTB



        CALL    STACK0



        CALL   DELAY

        CLRF   PORTA             ;Initialize PORTA PORTB data latches before

        CLRF   PORTB             ;setting the data direction register



;---------------SCI TEST-------------------------------------------------



        ;**************************************************************

        ;       SERIAL COMMUNICATION INTERFACE(SCI)MODULE:

        ;              Asynchronous mode

        ;       ERR   CODE: PORTA(0x15)    PORTB(0x22)

        ;       DISPLAY: LED2 and LED4 light

        ;**************************************************************



        BSF    STATUS,5          ;Select Bank1

        MOVLW  0x2A              ;Value used to initialize data direction

        MOVWF  TRISA             ;RA0,RA2,RA4 set as output

        MOVLW  0XDD

        MOVWF  TRISB             ;RB5(RB1) set as output

        BCF    STATUS,5          ;Select Bank0



        MOVLW  0X15          ;Indicate the current status(LED2 & LED4 light)

        MOVWF  PORTA

        MOVLW  0X22

        MOVWF  PORTB



        BSF     STATUS,5        ;Select Bank1

        MOVLW   BAUDRATE        ;set the baudrate

        MOVWF   SPBRG

        BCF     TXSTA,4         ;Asynchronous mode

                                ;Transmit disabled,8-bit transmission

        BSF     PIE1,4          ;enable TXIF interrupt

        BCF     PIE1,5          ;disable RCIF interrupt

        BCF     STATUS,5        ;Select Bank0

        BSF     INTCON,7        ;Enable global interrupt

        MOVLW   0x55            ;start transmission by loading data

        MOVWF   TXREG           ;   to the TXREG

        BSF     RCSTA,7         ;Configures RC7,RC6 pins as serial port pins

        BCF     RCSTA,6         ;Select 8-bit reception

        BCF     RCSTA,4         ;disable continuous reception

        BCF     RCSTA,5         ;disable single reception

        BSF     STATUS,5        ;Select Bank1

        BSF     TXSTA,5         ;enable the transmission

        BCF     STATUS,5        ;Select Bank0

WAIT-TRANS

        BTFSS   PIR1,4          ;Wait for transfer

        GOTO    WAIT-TRANS

        BSF     INTCON,6        ;Peripheral interrupt enable

        NOP

        NOP

        MOVLW   0xFF

        XORWF   INTID

        BTFSS   STATUS,2

        GOTO    ERR

        MOVLW   0x00

        MOVWF   INTID

        ;--------------



        BCF     RCSTA,7         ;Configures RC7,RC6 pins as I/O

        CLRF    RCREG

        CLRF    TXREG

        BSF     STATUS,5        ;Select Bank1

        BCF     PIE1,4          ;disable TXIF interrupt

        BSF     PIE1,5          ;enable RCIF interrupt

        BCF     STATUS,5        ;Select Bank0

        BSF     INTCON,7        ;Enable global interrupt

        BSF     RCSTA,7         ;Configures RC7,RC6 pins as serial port

        BSF     RCSTA,4         ;enable continuous reception

        MOVLW   0xAA            ;start transmission by loading data

        MOVWF   TXREG           ;   to the TXREG

        BSF     STATUS,5        ;Select Bank1

        BSF     TXSTA,5         ;enable the transmission

        BCF     STATUS,5        ;Select Bank0

WAIT-RECE

        BTFSS   PIR1,5          ;Wait for receive

        GOTO    WAIT-RECE

        BSF     INTCON,6        ;Peripheral interrupt enable

        NOP

        NOP

        BTFSC   RCSTA,2

        GOTO    ERR

        CALL    DELAY

        MOVF    RCREG,W

        MOVF    RCREG,W

        NOP

        NOP

        XORLW   0XAA

        BTFSS   STATUS,2

        GOTO    ERR

        MOVLW   0XFF

        XORWF   INTID

        BTFSS   STATUS,2

        GOTO    ERR

        BCF     RCSTA,7         ;Configures RC7,RC6 pins as I/O



       ;CALL   DELAY

        CLRF   PORTA             ;Initialize PORTA PORTB data latches before

        CLRF   PORTB             ;setting the data direction register



;---------------SPI TEST-------------------------------------------------



        ;**************************************************************

        ;       SERIAL PERIPHERAL INTERFACE(SPI)MODULE:

        ;              Master Mode

        ;       ERR   CODE: PORTB(0x33)

        ;       DISPLAY: LED3 and LED4 light

        ;**************************************************************



        BSF    STATUS,5          ;Select Bank1

        MOVLW  0XCC

        MOVWF  TRISB             ;RB4 and RB5 set as output

        BCF    SSPSTAT,0         ;Clear SSPBUF

        BCF    STATUS,5          ;Select Bank0



        MOVLW  0X33          ;Indicate the current status(LED3 & LED4 light)

        MOVWF  PORTB

        CLRF   PORTC             ;Initialize PORTC data latches before

                                 ;setting the data direction register

        BSF    STATUS,5          ;Select Bank1

        MOVLW  0xD7              ;Value used to initialize data direction

        MOVWF  TRISC

        BSF    PIE1,3            ;Enable SSP interrupt

        BCF    STATUS,5          ;Select Bank0

        BSF    INTCON,7          ;Global interrupt enable

        MOVLW  0x30              ;SPI Master Mode,Clock=OSC/4

        MOVWF  SSPCON            ;Transmit happpens on falling edge,

                                 ;receive on rising dege.

                                 ;Idle for clock is a high level

                                 ;Enable serial port and configures

                                 ;SCK,SDO,SDI ass serial port pins.

        MOVLW  0xAA              ;Data will be transmit

        MOVWF  SSPBUF

        BCF    PIR1,3            ;Waiting to transmit/receive

WAIT-SPI

        BTFSS  PIR1,3

        GOTO   WAIT-SPI

        BSF    INTCON,6          ;Peripheral interrupt enable

        NOP

        NOP

        MOVLW  0xFF

        XORWF  INTID

        BTFSS  STATUS,2

        GOTO   ERR

        MOVF   SSPBUF,W

        XORLW  0xAA

        BTFSS  STATUS,2

        GOTO   ERR

        BCF    SSPCON,5      ;Disable serial port  and

                             ;disable configures these pins as I/O port pins

        MOVLW  0x00

        MOVWF  INTID

        CALL   DELAY

        CLRF   PORTA            ;Initialize PORTA PORTB data latches before

        CLRF   PORTB            ;setting the data direction register



;---------------CCP TEST-------------------------------------------------



        ;*************************************************************

        ;*    Capture test:

        ;*    ERR   CODE: PORTA(0x15)    PORTB(0x88)

        ;     DISPLAY:  LED2 and LED5 light

        ;***************************************************************



        BSF    STATUS,5          ;Select Bank1

        MOVLW  0X2A              ;RA2 set as output

        MOVWF  TRISA

        MOVLW  0XBB              ;RB6 set as output

        MOVWF  TRISB

        BCF    STATUS,5          ;Select Bank0



        MOVLW  0X15          ;Indicate the current status(LED2 & LED5 light)

        MOVWF  PORTA

        MOVLW  0X44

        MOVWF  PORTB



        CLRF   PORTC           ;Initialize PORTC data latches before

                               ;setting the data direction register

        BSF    STATUS,5        ;Select Bank1

        MOVLW  0xF7            ;Value used to initialize data direction

        MOVWF  TRISC           ;

        BSF    PIE1,2          ;CCP1 interrupt enable

        BCF    PIE1,0          ;TIMR1 interrupt disable

        BCF    STATUS,5        ;Select Bank0

        BSF    INTCON,7        ;Global interrupt enable

        BCF    PIR1,0          ;clear the TMR1 interrupt flag

        BCF    PIR1,2          ;clear the T1 CAPTURE interrupt flag

        CLRF   TMR1L

        CLRF   TMR1H

        CLRF   CCPR1L

        CLRF   CCPR1H

        MOVLW  0x00

        MOVWF  T1CON

        MOVLW  0x06            ;Capture mode,every 4th rising edge

        MOVWF  CCP1CON

        BSF    T1CON,0         ;Enable TMR1



WAIT1-CAPT

        BCF    PORTC,3

        BSF    PORTC,3

        BTFSS  PIR1,2

        GOTO   WAIT1-CAPT

        BSF    INTCON,6         ;Peripheral interrupt enable

        NOP

        NOP

        NOP

        MOVLW  0xFF

        XORWF  INTID

        BTFSS  STATUS,2

        GOTO   ERR



        MOVLW  0x00

        MOVWF  INTID

        CALL   DELAY

        CLRF   PORTA             ;Initialize PORTA PORTB data latches before

        CLRF   PORTB             ;setting the data direction register



        ;*************************************************************

        ;*    Compare test:

        ;*    ERR   CODE: PORTB(0x55)

        ;     DISPLAY:  LED3 and LED5 light

        ;***************************************************************





        BSF    STATUS,5          ;Select Bank1

        MOVLW  0XAA              ;RB4 and RB6 set as output

        MOVWF  TRISB

        BCF    STATUS,5          ;Select Bank0



        MOVLW  0X55          ;Indicate the current status(LED3 & LED5 light)

        MOVWF  PORTB



        CLRF   PORTC           ;Initialize PORTC data latches before

                               ;setting the data direction register

        BSF    STATUS,5        ;Select Bank1

        MOVLW  0xFB            ;Value used to initialize data direction

        MOVWF  TRISC           ;

        BSF    PIE1,2          ;CCP1 interrupt enable

        BCF    PIE1,0          ;TIMR1 interrupt disable

        BCF    STATUS,5        ;Select Bank0

        BSF    INTCON,7        ;Global interrupt enable

        BCF    PIR1,0          ;clear the TMR1 interrupt flag

        BCF    PIR1,2          ;clear the T1 COMPARE interrupt flag

        CLRF   TMR1L

        CLRF   TMR1H

        CLRF   CCPR1H

        MOVLW  0x55

        MOVWF  CCPR1L

        MOVLW  0x00

        MOVWF  T1CON

        MOVLW  0x0A            ;Compare mode,generate sw interrupt on match

        MOVWF  CCP1CON

        BSF    T1CON,0         ;Enable TMR1



WAIT1-COMP

        BTFSS  PIR1,2

        GOTO   WAIT1-COMP

        BSF    INTCON,6         ;Peripheral interrupt enable

        NOP

        NOP

        MOVLW  0xFF

        XORWF  INTID

        BTFSS  STATUS,2

        GOTO   ERR



        MOVLW  0X0

        MOVWF  INTID



        CALL   DELAY

        CLRF   PORTA             ;Initialize PORTA PORTB data latches before

        CLRF   PORTB             ;setting the data direction register



        ;*************************************************************

        ;*    PWM   test:

        ;*    ERR   CODE:  PORTA(0x00)

        ;     DISPLAY: LED3 and LED6 light

        ;***************************************************************



        BSF    STATUS,5          ;Select Bank1

        MOVLW  0X66              ;RB4 and RB7 set as output

        MOVWF  TRISB

        BCF    STATUS,5          ;Select Bank0



        MOVLW  0X99          ;Indicate the current status(LED3 & LED6 light)

        MOVWF  PORTB



        CLRF   PORTC           ;Initialize PORTC data latches before

                               ;setting the data direction register

        BSF    STATUS,5        ;Select Bank1

        MOVLW  0xFB            ;Value used to initialize data direction

        MOVWF  TRISC           ;

        BCF    PIE1,2          ;CCP1 interrupt disable

        BSF    PIE1,1          ;TIMR2 interrupt enable

        MOVLW  0x06

        MOVWF  PR2

        BCF    STATUS,5        ;Select Bank0

        BSF    INTCON,7        ;Global interrupt enable

        MOVLW  0x01            ;T2's Prescaler is 4,TMR2 is off

        MOVWF  T2CON

        BCF    PIR1,1          ;clear the TMR2 interrupt flag

        CLRF   TMR2

        MOVLW  0x0C            ;PWM mode

        MOVWF  CCP1CON

        BSF    T2CON,2         ;Enable TMR2

WAIT1-PWM

        BTFSS  PIR1,1

        GOTO   WAIT1-PWM

        BSF    INTCON,6        ;Peripheral interrupt enable

        NOP

        NOP

        MOVLW  0xFF

        XORWF  INTID

        BTFSS  STATUS,2

        GOTO   ERR



        MOVLW  0x0

        MOVWF  CCP1CON

        MOVWF  INTID

        CALL   DELAY



        BSF    STATUS,5

        CLRF   TRISA

        CLRF   TRISB

        CLRF   TRISC

        CLRF   TRISD

        CLRF   TRISE

        BCF    STATUS,5

        CLRF   PORTA             ;Initialize PORTA PORTB data latches before

        CLRF   PORTB             ;setting the data direction register

        CLRF   PORTC

        CLRF   PORTD

        CLRF   PORTE



;------------------------------------------------

	 CALL   DELAY

        CALL   DELAY

        CALL   DELAY

        GOTO   DO_AGAIN



;---------------END OF TEST----------------------------------------------



        end
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