HDLTEK#, HTA48CAX/HT48RAX

HT48CAX/HT48RAX

HAO0OQ76s

CALL JUMP BP

RETI/RET

bank

@

(b)

(©)

bank ( )
ROMBANK : ROMBANK n codesec ; n=0~4
bank BP
BANK : BANK label

@) ...

ROMBANK 0 codesecO; definition
ROMBANK 1 codesecl; definition
ROMBANK 2 codesec2; definition
codesecO .section at 000h ‘code’; BANK 0
org 0000h

clr bp

jmp strt

strt:

mov a,BANK labell ;labellislocated in BANK 1

mov bp,a ; load bank number of labell to BP
jmp label 1 ; jJump to label 1
|abelO: : labelO is located in BANK 0

codesecl .section at 000h ‘code’; BANK 1
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label1;

mov aBANK label2  ; label2 islocated in BANK 2
mov bp,a ; load bank number of label2 to BP
jmp label2 ; jJump to label 2

CO(.lee.SSCZ .section at 000h ‘code’; BANK 2
Iabel 2:

mov aBANK label0 ; label0 islocated in BANK 0
mov bp,a ; load bank number of label0 to BP
jmp label0 ; jJump to label0

end

@

(b) BP

(© BP

(d) bank O
(e BP

)

@ ...

include ht48ca3.inc ; use HT48CA3 MCU body

accbufO db ?

statusbufO db ?

bpbufO db ?

accbufl db ?

statusbuf1 db ?

bpbufl db ?

accbuf2 db ?

statusbuf2 db ?

bpbuf2 db ?

ROMBANK 0 codesecO; definition
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ROMBANK 1 codesecl; definition
ROMBANK 2 codesec2; definition
codesecO .section at 000h ‘code’; BANK 0
org 0004h

mov accbufO,a

mov a,bp

clr bp

jmp labelbank00 ; 1abelbank00 should be located in BANK O
org 0008h

mov accbufl,a

mov a,bp

clr bp

jmp labelbank01 ; labelbank01 should be located in BANK 0
org 000ch

mov accbuf2,a

mov a,bp

clr bp

jmp labelbank02 ; labelbank02 should be located in BANK 0

| abel bank0O0: ; located in BANK 0
mov bpbuf0,a ; backup BP
mov a,status
mov statusbufO,a

; can call/jump to different banks labels
; BP should be managed

mov a,statusbufO ; restore registers
mov status,a

mov a,bpbuf0

mov bp,a

mov a,accbufO

reti

|abelbank01.: : located in BANK 0O
mov bpbufl,a ; backup BP
mov a,status
mov statusbufl,a

; can call/jump to different banks labels
; BP should be managed

mov a,statusbufl ; restore registers
mov status,a

mov a,bpbufl

mov bp,a

mov a,accbufl

3 2004-7-29



HDLTEK#, HTA48CAX/HT48RAX

reti
|abelbank02: + located in BANK 0
mov bpbuf2,a ; backup BP
mov a,status
mov statusbuf2,a
; can call/jump to different banks labels
; BP should be managed
mov a,statusbuf?2 ; restore registers
mov status,a
mov a,bpbuf2
mov bp,a
mov a,accbuf2
reti

CO(.lee.SSCl .section at 000h ‘code’; BANK 1
|abelbank10:
codésecz .section at 000h ‘code’; BANK 2
|abel bank20:

end

bank

(@ bank ()

(b) ROMBANK : ROMBANK n codesec; n=0~4
(©) BP

(d) bank BP

(e) BANK : BANK label

()

(9) bank BP

(h ...

(i) : (b) ()

G) -
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(k) RET
() BP
(m)...

include ht48ca3.inc ; use HT48CA3 MCU body

accbufO db ?

statusbufO db ?

bpbufO db ?

accbufl db ?

statusbufl db ?

bpbufl db ?

accbuf2 db ?

statusbuf2 db ?

bpbuf2 db ?

ROMBANK 0 codesecO; definition
ROMBANK 1 codesecl; definition
ROMBANK 2 codesec?2; definition
codesecO .section at 000h ‘code’ ; BANK 0

org 0000h
clr bp
jmp strt
strt.:”
ﬁ'{ov a,bp ; backup BP
mov bpbuf0,a
mov a,BANK labell ; labellislocated in BANK 1
mov bp,a ; load bank number of labell to BP
call labell ; jJump to label 1
mov a,bpbuf0 ; restore BP
mov bp,a
Iabélb: ; labelOislocated in BANK O
mov a,bank label0 ; hew BP
mov bp,a
ret

CO(.lee.SSCl .section at 000h ‘code’; BANK 1
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Iab.él.l:

mov a,bank label 1 ; new BP

mov bp,a

mov a,bp ; BP backup

mov bpbufl,a

mov a,BANK label2 ; label2 islocated in BANK 2
mov bp,a ; load bank number of label2 to BP
call label2 ; jJump to label 2

mov a,bpbufl

mov bp,a

ret

codesec? .section at 000h ‘code’; BANK 2

Iabel 2:
mov a,bank label2 : new BP
mov bp,a

mov a,bp ; BP backup

mov bpbuf2,a

mov a,BANK label0 ; label0 islocated in BANK 0
mov bp,a ; load bank number of labelO to BP
call label0 ; jJump to label0

mov a,bpbuf2

mov bp,a

ret

end
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HT48CAX/HT48RAX
PFD/ ( )
(& PBO PFD
(b) / 0 PFD/
(© / 0
(d) / 0
(e TMRO frep = foy /(2™ * (256-m)), n = prescaler stage (1~8),
m = 0~255
) /
(9) PBC.0 PB.O
(h) PB.0(PB.0=1) PFD (PBO = )
0] PB.0 (PB.0=0) PFD (PBO=0)
@ ..
(k) / 1
0] bank 0 bank 0, 1 2 (BP
)
1: ( bank 0)
fcarrier = 38kHz, fsys = 4MHz, = 256-4000/(2* 38) = 230
/ 0 n=1, fpep = 38.46kHz
: MSB
=2.4ms
bit“1" : = 600us, = 1200us
bit“0" : = 600us, = 600us
=50ms
> / 1 = 600us
=>» 50ms/600us = 83 ( = 600us)
= 2.4msg/600us = 4 ( = 600us)
include ht48ca3.inc ; use HT48CA3 MCU body

accbuf2 db ?
statusbuf2 db ?
bitcount db ?
bitno db ?
framedb ?

7 2004-7-29



HOLTEK # ,

HTA48CAX/HT48RAX

leadframe db ?
bithl db ?
bytel db ?
byteO db ?
txflag dbit

org 0000h
clr bp
jmp strt

org 0008h
reti

org 000ch
mov accbuf2,a
mov a,status
mov statusbuf2,a
jmp label2

strt:

clr leadframe
clr frame

clr bithl

clr tmrOc
mov a,17
mov bitno,a
mov a,230
mov tmr0,a
mov a,098h
mov tmrQOc,a
clr tmrlc
mov a,168
mov tmrll,a
mov a,253
mov tmrlh,a

; Tx data high byte
; Tx datalow byte

; scan key
: read table to datal and datah
: decode transmission format

; bit number = 16 bits + 1 (leadframe)
; frrp = 38.46kHz = 4000/(4* (256-230)) kHz

: Timer/event counter 1 overflow time unit
; = 65536-(253* 256+168) us= 600 us
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mov a,098h

mov tmrlc,a

mov a,09h ; disable TMRO interrupt

mov intc,a ; enable TMRL1 interrupt

mov a,datal ; datal isread from ROM table (TABRDC)
mov byte0,a

mov a,datah ; datah isread from ROM table (TABRDC)
mov bytel,a

set txflag ; enable IR data transmission

clr bitcount ; reset IR data bit-count

label 2:
mov a,bitcount
Xor a,bitno
sz status.2
clr txflag
snz txflag
jmp stoptx
sz bitcount
jmp txing
txstart:
clr pbc.0 ; generate leadframe
set pb.0
inc leadframe
snz leadframe.2 ; leadframe = 2.4ms
jmp endtxbit
inc bitcount
clr leadframe ; clear leadframe timer
jmp endtxbit
txing: ; transmit bit data
inc bithl
mov a,bithl
xor a,01h
snz status.2
jmp chk23
clr pbc.0 ; first : low pulse = 600us
clr pb.0
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jmp endtxbit
chk23:

mov a,bithl

xor a,02h

snz status.2

jmp chk3

clr pbc.0

set pb.0

sz bytel.7

jmp endtxbit

inc bitcount
chk230:

rlc byteO

ric bytel

clr bithl

jmp endtxbit
chk3:

clr pbc.0

set pb.0

jmp chk230
stoptx:

clr pb.0

clr pbc.0
endtxbit:

inc frame

mov a,frame

sub a,83

snz status.0

jmp endframe

set txflag

clr bitcount

mov a,datal

mov byte0,a

mov a,datah

mov bytel,a

clr bithl

clr frame
endframe:

; second : high pulse = 600us

; third for “0” : high pulse = none

; third for “1” : high pulse = 600us

: al bits are transmitted

: frame timer

: frame time-out =» re-send code
; reload data to related registers

: clear frame timer
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mov a,statusbuf2
mov status,a
mov a,accbuf2
reti

2: ( bank 0)

fcarrier = 38kHz, fsys = 4AMHz, = 256-4000/(2* 38) = 230

/ 0 n=1, fprp = 38.46kHz

: MSB
=24ms= 88 ( INTB )
bit“1” : = 600us, =44 ( INTB )
bit “0” : = 600us, =22 ( INTB )
=50ms

> / 1 = 600us
=>» 50ms/600us = 83 ( = 600us)
= 2.4ms/600us=4 ( = 600us)

include ht48ca3.inc ; use HT48CA3 MCU body

accbufl db ?

statusbufl db ?

bitcount db ?

bitno db ?

framedb ?

leadframe db ?

bithl db ?

bytel db ? ; Tx data high byte
byteO db ? ; Tx datalow byte
intcntcom db ?

txflag dbit

pulsetxing dbit

enpulse dbit

bittxing dbit ; bit istransmitting
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org 0000h
clr bp
jmp strt

org 0004h ; PBO/PFD connected to PFO/INTB
sdz intcntcom
reti
clr pb.0
reti

org 0008h
reti

org 000ch
mov accbuf2,a
mov a,status
mov statusbuf2,a
jmp label2

strt:

; scan key
: read table to datal and datah
: decode transmission format

clr leadframe

clr frame

clr bithl

clr intcntcom

clr tmrOc

mov a,17

mov bitno,a ; bit number = 16 bits + 1 (leadframe)
mov a,230

mov tmr0,a

mov a,088h

mov tmrQOc,a

clr tmrlc

mov a,168 ; Timer/event counter 1 overflow time unit
mov tmrll,a ; = 65536-(253* 256+168) us= 600 us
mov a,253
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mov tmrlh,a

mov a,098h

mov tmrlc,a

mov a,09h

mov intc,a ; enable TMRL1 interrupt

mov a,datal ; datal isread from ROM table (TABRDC)
mov byte0,a

mov a,datah ; datah isread from ROM table (TABRDC)
mov bytel,a

set txflag

clr pulsetxing

clr bitcount

clr enpulse

clr bittxing

clr pbc.0

label2:
mov a,bitcount
xor a,bitno
sz status.2
clr txflag
snz txflag
jmp stoptx
sz bitcount
jmp txing
txstart:
mov a,88 ; leadframe interrupt number
mov intcntcom,a
set intc.1 ; enable external interrupt
clrintc.4 ; clear external interrupt request flag
clrintc.3 ; disable timer/event counter 1 interrupt
set intc.0 ; enable global interrupt
clr tmrOc
mov a,230 ; timer/event counter O synchronized
mov tmr0,a
mov a,098h
mov tmrOc,a
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set pb.0

clr pbc.0
txstartO:

sz pb.0

jmp txstartl

clrintc.1
txstartl:

snz intc.6

jmp txstart2

clr intc.6

inc leadframe

inc frame
txstart2:

snz leadframe.2

jmp txstartO

inc bitcount

clr leadframe

jmp endtxbit
txing:

inc bithl

mov a,bithl

xor a,01h

snz status.2

jmp chk23

clr pbc.0

clr pb.0

jmp endtxbit
chk23:

mov a,bithl

xor a,02h

snz status.2

jmp chk3

mov a,22

sz bytel.7

add a,22

mov intcntcom,a

setintc.1

clrintc.4

; enable carrier output

; check leadframe pulses transmitted

; leadframe pul ses transmitted

; leadframe = 2.4ms and 88 pulses

: reset |eadframe timer

. transmit bit data

; first : low pulse = 600us

; bit =0 =>» 22 pulses
; bit =1 =» 44 pulses

; enable external interrupt
; clear external interrupt request flag
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clrintc.3

set intc.0

clr tmrOc

mov a,230

mov tmr0,a

mov a,098h

mov tmrQOc,a

set pb.0

clr pbc.0
txbitO:

sz pb.0

jmp txbitl

clrintc.1
txbitl:

snz intc.6

jmp txbitO

clr intc.6

inc frame

sz pb.0

jmp txbitO
txbit2:

inc bitcount

rlc byteO

ric bytel

clr bithl

jmp label2
stoptx:

clr pb.0

clr pbc.0
endtxbit:

mov a,frame

sub a,83

snz status.0

jmp endframe

set txflag

clr bitcount

mov a,datal

mov byte0,a

; disable timer/event counter 1 interrupt

; enable global interrupt

; timer/event counter 0 synchronized

; enable carrier output

; check leadframe pul ses transmitted

; leadframe pul ses transmitted

: al bits are transmitted

: frame time-out =» re-send code
; reload data to related registers

15

2004-7-29



HOLTEK # ,

HTA48CAX/HT48RAX

mov a,datah
mov bytel,a
clr bithl

clr frame : clear frame timer

endframe:

PFD

(@)

set intc.3

mov a,statusbuf2
mov status,a
mov a,accbuf2

reti
(
1 / 0
/ PFD
2 / 0
/ 0
/ 0
/ 0
/ 0
PB.O

16
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(b)

(©

(@

(b)

(©)

(d)

(€)

) ...

2:
o / 0 PFD
o PFO/INTB PBO
® 1PFD
[ / 0
[ PFD
[ PFD

PB.O

3:
[
[
[ /

bank ( )
ROMBANK : ROMBANK n codesec ; n=0~4
bank BP
BANK : BANK label
( BANK) TBHP
MOV A,HIGH table
MOV TBHRA
TBLP

MOV A,LOW table
MOV TBLPA

TABRDC
include ht48ca3.inc ; use HT48CA3 MCU body
tablowbyte db ? ; table low byte buffer

ROMBANK 0 codesecO; definition
ROMBANK 1 codesecl; definition
ROMBANK 2 codesec2; definition
codesecO .section at 000h ‘code’; BANK 0
org 0000h

clr bp
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jmp strt
strt.:”
mov ahigh table0 - get bank and high byte address
mov tbhp,a
mov a,low tablel ; get table O low byte address
mov tblp,a
; table read instruction

tabrdc tablowbyte

mov a,high tablel
mov tbhp,a

mov a,low tablel
mov tblp,a

tabrdc tablowbyte

mov a,high table2
mov tbhp,a

mov a,low table2
mov tblp,a

tabrdc tablowbyte

tal beO
dc 0ab5ah, 05aabh

; get bank and high byte address

; get table 1 low byte address

: table read instruction

; get bank and high byte address
; get table 2 low byte address

: table read instruction

:table0 islocated in BANK O

: bank O table

codesecl .section at 000h ‘code’; BANK 1

tablel:

dc 09669h, 06996h

;table lislocated in BANK 1
: bank 1 table

codésecz .section at 000h ‘code’; BANK 2

table2:
02dd2h,0d22¢h

end

:table 2 islocated in BANK 2
: bank 2 table
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(fCARRI ER)

(@ fpro = fsyd/(2* trmroov) = fecarriEr
(b) trmrooy = 2P PO % (256 [TMRO))

VDD ***************

bk

tinto twu fsst

tino : internal delay time and oscillator settling time

twu : crystal/resonator warm-up time(500us~5ms), dependent on crystal/resonator quality/capacitor(C1 and C2)
and oscillator cease time

tsst : System start-up time, §s5/1024

c1
T 0sc1
OSC5 MCU
c2
0sc2

fosc
C1 Cc2 C1l C2
393kHz 300pF 300pF - -
400kHz 300pF 300pF - -
455kHz 300pF 300pF - -
480kHz 300pF 300pF - -
600kHz 300pF 300pF - -
1IMHz 120pF 120pF OpF OpF
2MHz OpF OpF OpF OpF
3.58MHz OpF OpF OpF OpF
3.82MHz OpF OpF OpF OpF
AMHz OpF OpF OpF OpF
4.2MHz OpF OpF OpF OpF
/
0OSsC1 0SsC2 (25pF 30pF)
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