N Ec D/A Converter
in Real-Time Output Mode

On-Chip Peripheral Program Example August 1999

Description The 8-bit D/A converter in the pPD7805x/78005x subseries can be used in the normal output
mode or the real-time output mode.

This program demonstrates the D/A converter in real-time output mode. Every 200 ps, an
interrupt toggles port 0.2 and outputs a voltage step at pin ANOO/P130. The 0-, 1-, 2-, 3-, 4-,
and 5-volt steps are predefined in a lookup table. After reaching the 5-volt step, the program
starts outputting from 0 volts again.

Program D/A converter channel 0 in real-time mode

Specifications D/A output triggered every 200 us by timer 1 interrupt

D/A outputs analog voltages form 0 to 5 volts in 1-volt steps

0O 00O

Pins used in program:
»  PO2/INTP2: toggles every 200 us
e ANOO/P130: outputs analog voltage from D/A converter
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Flowchart

START

h J

- Initialize stack pointer
- Set main clock to fastest speed
- Set port 0.2 to output mode
- Set 8-bit timer count clock to fx = 1.25 MHz
- Set compare register 0 (CR10) to 250
to get 200 ps interval time operation
- Set TOC1 to output disable for timer 1
- Unmask 8-bit timer 1 interrupt flag
-Set TMC1 to timer 1 operation enable
and 8-bit timer mode
- Set port 13.0 to input mode
for analog output operation
- Set D/A converter into real-time output mode

/

- Set step counterto 0

- Set table address offset to 0 and
load this start address into HL

Y

Load first digitized voltage value to
DACSO

Y

Enable Interrupts

h J
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Flowchart ISR

Timer 1 ISR

4

Toggle port 0.2

h J

Increment the step counter

Step counter =6 ?

yes

v
Set step counter to 0
no
B

h J

Load digitized voltage value from
look-up table into DACSO register
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Assembly Language Program
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’

; Date: 08/ 27/ 1999

; Parameters: - fastest CPU cl ock

; (fx =5 MHz; 1 CPU clock cycle = 200 ns)
; - 8-bit DA channel 0 (ANQO)

; - Real -tine output operation node

; - Timer 1 as output trigger

; - Qutput | adder voltage: oV, 1V, 2V, 3V, 4V, 5V

; - Qutput |adder frequency: 5 kHz (200 ps steps)

; - Reference voltage: 5 V (nust be attached to Vrefl pin)
; - CQutput port: Port 0.2 toggles every 200 pus

EEE R O I R S O S

;= Digitized voltage val ues =

Vol t ageTabl e: db 0 * 255 /Vrefl ;0 volt
db 1 * 255 /Vrefl ; 1 volt
db 2 * 255 /Vrefl ;2 volt
db 3 * 255 /Vrefl ; 3 volt
db 4 * 255 /Vrefl ;4 volt
db 5 * 255 /Vrefl 5 volt
;= Const ant s/ Vari abl es =
Vrefl equ 5 ; Reference vol tage val ue
Tabl eSi ze equ $ - Vol tageTabl e
;= Dat a Segmnent =
Dat a DSEG saddr
St epCount er: ds 1 ; Voltage step counter
;= Specify Interrupt Vectors =
Res_Vec CSEG AT 0000h ; Set mmin programstart vector
Dw Start
Tmr _Vec CSEG AT 0024h ; Set interrupt vector for 8-bit tinmer 1
DW TML_I SR
;= Mai n Program =
MAI N CSEG
Start: DI ; Disable interrupts
MOVW AX, #OFE20h ;. Load SP address
MOVW SP, AX ; Set stack pointer
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Don't use scal er

Mai n system cl ock at fastest setting
Latch port 0.2 | ow

Set port 0.2 to output node

Sel ect counter clock to fx = 1.25 MHz
Set Conpare register to 250

200 ps interval

Di sabl e out put function

Set tinmer 1 operation enable

and 8-bit tiner node

Unmask the 8-bit tinmer 1 interrupt
Set port 13.1 to output node

Latch port 13.1 to | ow

Set port 13.0 to input node

(anal og out put)

D/ A channel 0 conversion enable
inreal-tine output node

Set voltage output step counter to O
Set address offset to O

Load | ook-up table start address
Read digital value of the voltage
and wite value to DAC register
Enabl e interrupts

Endl ess | oop

; Toggle port 0.2

; Increment step counter

; Conpare step counter with

; size of table

; Branch if step counter is not 6
; Clear step counter

; Load step counter to A register
; to store in Cregister

; Load | ook-up table start address
; Read digital value of the voltage
; and wite value to DAC register

MoV OSMS, #01h ;
MOV PCC, #00h ;
CLR1 PO. 2 ;
CLR1 PMD. 2 ;
MOV TCL1, #07h ;
MOV CR10, #250 ;
MOV TCOC1, #00h ;
MOV TMC1, #01h ;
CLR1 TMWK1 ;
CLR1 PML3. 1 ;
CLR1 P13.1 ;
SET1 PML3. 0 ;
MOV DAM #11h ;
MoV St epCount er, #0 :
MOV C, #0 ;
MOVW HL, #Vol t ageTabl e ;
MOV A [ HL+C] ;
MOV DACSO, A ;
El ;
Loop: BR Loop ;
D= 8-bit timer 1 ISR =
| SR CSEG
TML_| SR:
XOR PO, #04h
I NC St epCount er
CWP St epCount er, #Tabl eSi ze
BNz $1 SR10
MoV St epCount er, #0
| SR10: MoV A, St epCount er
MOV C A
MOVW HL, #Vol t ageTabl e
MOV A [ HL+C]
MOV DACSO, A
RETI

; Return frominterrupt
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C Language Program

/*************************************************************************

; Date: 08/ 27/ 1999

; Parameters: - fastest CPU cl ock

; (fx =5 MHz; 1 CPU clock cycle = 200 ns)
; - 8-bit DA channel 0 (ANQO)

; - Real -tine output operation node

; - Timer 1 as output trigger

; - Qutput | adder voltage: oV, 1V, 2V, 3V, 4V, 5V

; - Qutput |adder frequency: 5 kHz (200 ps steps)

; - Reference voltage: 5 V (nust be attached to Vrefl pin)
; - CQutput port: Port 0.2 toggles every 200 pus

EEE R O I R S O S
’

/* extension functions in KO/KOS conpiler */

#pragma sfr /* key word to allow SFR nanes in C code */
#pragma asm /* key word to allow ASM statenents in C code */
#pragma El /* key word for El instruction in C code */
/*
;= Specify Interrupt Vectors =
; */
#pragma interrupt INTTML TML_I SR /* TML interval tinmer vector */
/*
;= Const ant s/ Vari abl es =
; */
#define TRUE 1
#define FALSE 0
#define Vrefl 5 /* Reference voltage */
#define Volts(n) 255 * n/ Vrefl
unsi gned char St epCount er; /* Voltage output step index */
/*
;= Digitized voltage val ues =
; */
const unsigned char Vol tageTable[] =
{
Vol ts(0), /* 0 Volt */
Vol ts(1), /* 1 Volt */
Vol ts(2), /* 2 Volt */
Vol ts(3), /* 3 Volt */
Vol ts(4), /* 4 Volt */
Vol t s(5) /* 5 Volt */
b
/*
D= Mai n Program =
; */
voi d mai n(voi d)
{
OsMs = 0x01; /* Don't use scaler */
PCC = 0x00; /* Main systemclock at fastest setting */
P0.2 = 0; /* Latch port 0.2 low */
PMD. 2 = O; /* Set port 0.2 to output node */
TCL1 = 0xO07; /* Select counter clock to fx = 1.25 Mz
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CR10 = 250; /* Set compare register to 250 for
200 ps interval */

TOC1 = 0x00; /* Disable output function */

TMC1 = 0x01; /* Set timer 1 operation enable

and 8-bit tinmer node */

TMWK1= O; /* Unmask the 8-bit timer 1 interrupt */
PML3.1 = 0; /* Set port 13.1 to output node */
P13.1 = 0; /* Latch port 13.1 to |low */
PML3.0 = 1; /* Set port 13.0 to input node
(anal og output) */

DAM = 0x11; /* DI A channel O conversion enable

inreal time output node */
St epCounter = O; /* Set voltage output step counter to 0 */
DACSO = Vol t ageTabl e[ 0] ; /* Wite digital value to DAC register */
El(); /* Enable interrupts */
whi | e( TRUE) ; /* Endl ess | oop */

/* End of function main */

8-bit tinmer 1 ISR =

voi d TML_I SR(voi d)

{

PO "= 0x04;

St epCount er ++;

i f(StepCounter == sizeof VoltageTable )
St epCounter = 0;

DACSO = Vol t ageTabl e[ St epCounter];

/* Toggle port 0.2 */

/* Increnent step counter */

/* Step counter equal 6 ? */

/* Clear step counter */

/* Wite value to DAC register */
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