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Example using Rho Enterprises SX-28 Proto Board
to build a Direct Digital Synthesis signal generator.
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MPASM 01. 40 Rel eased

Synt hesi s

1998.

al | ows

Technol ogy LT1054

rail to

1010 O6FA
OPTI ONX, etc.)
1011 040E

is desired

02FAF080
0047E903
0000000A

I D | ocation

00000008
00000020
00000800

00001
00002
00003

00004
00005
00006

00007 ;

00008
00009
00010
00011

00012
00013

00014

00015
00016
00017
00018
00019
00020
00021
00022
00023
00140
00141
00333
00334

00335
00339
00024
00025
00026

00027
00028
00029
00030
00031
00032
00033
00034

00035
00036

00037 ;

00038
00039
00040
00041
00042
00043
00044
00045
00046
00047
00048
00049

SXDDS. ASM  8-9-1999 16:34:01 PAGE 1
; SXDDS. asm 8/ 9/ 99 Ri chard Qttosen
;Exanple of a Nunerically Controlled Gscillator by Direct Digita
; using a Scenix mcrocontroller
;Based on an article by Tom Napier in Crcuit Cellar INK #99, Cctober
; The hardwar e:
; The DJA used is an Anal og Devices AD7528 dual DJ A converter.
; The first D)A drives the reference input of the output DA This
; setting the output anplitude.
; The output anplifier is powered by -4.5 volts froma Linear
; charge punp. The output anplifier should be a high speed type with
; rail swing on the output. A Maxi m MAX410 will sort of work here.
; This code is assenbled by the Mcrochip Inc. cross-assenbl er MPASM
RADI X DEC
ERRORLEVEL -305
| NCLUDE SXDef s. i nc
LI ST
PROCESSOR 16C57 ;" SX28AC'
LI ST
DATA _FUSE ;configuration bits (TURBO, SYNC
DATA _FUSEX 7 (PINS, CARRYX, BOR40, BANKS, PACES)
LI ST
jREE EXPAND ; Must expand for SXSimto work
NCEXPAND ; Shoul d not expand if small printed listing
LI ST ST=CFF, MVECFF ; Keep listing smal
M PS EQU 50000000 ; The SX instruction rate
DEVI CE EQU Pl NS28+PAGES4+BANKS8+0SCHS+BOR40+TURBO+STACKX+CARRYX
Ver EQU 10 ; Version # for outputing
ID V,te ettt Ver/ 10, ., Ver-(Ver/10%10)," ' ;Version # in
;Vhere things are
RAMBase EQU 08h . Start of RAM
RAMIop EQU 020h ; Last RAM | ocation +1
Mentsi ze EQU 2048 ; Program menory size in words
; For instruction destination argunent
;W EQU 0
i F EQU 1



00000000
00000001
00000002
00000004
register)
00000005
00000006

00000003

0000000D
0000001B

0008

0008
conpl enenti ng W
0009
000A

000B
000C
000D
000E
000F
0010

0011
desired
0014
0017

0018
0019

001cC

07FF
Message[ 306] : Crossi
07FF 0A01

0000

00h
01h
02h
04h

05h
06h

03h
Status, O
St at us, 2

0Dh
1Bh

; Used for indirects thru FSR
; Real Tine C ock/Counter

; Program Count er Low

; File Sel ect Register (index

;1/0 Port A

;1/0O Port B

; Status register

; Bit 0 = Carry Flag
; Bit 2 = Zero Flag

; Carriage Return
; Escape

Constants --------------me o

; Set speed: 1200 to 19200 Baud

RPRRRPRRRE R

w

:Holds the value 0 for two's-

:Holds the value 5 for "ADDLW 5"
:Hol ds the value 15 for "SUBLW 15"

; General purpose counter

; General purpose del ay counter

; Cycle counter for fast del ays
;Bit counter for serial output

; Data regi ster for serial output

; Pointer for command scanner table

:Hol ds the increnment value for the

; Phase of the generated waveform
; Address of start of a waveformtable

; Hol ds digit for decimal input
;24 bit accumnul at or

;Very tenporary storage

Menti ze-

Reset

0000h

00050 Indir EQU
00051 RTCC EQU
00052 PC EQU
00053 FSR EQU
00054 PortA EQU
00055 PortB EQU
00056

00057 Status EQU
00058 #DEFI NE CF
00059 #DEFI NE ZF
00060

00061 ;

00062 ; Sone ASCI| codes
00063 ;

00064 CR EQU
00065 Esc EQU
00066

00067

00068 ;--------------
00069

00070 Speed EQU
00071

00072

00073 ;

00074 ;

00075 ; Start of RAM
00076 ;

00077 ORG
00078

00079 Zero RES
00080 Five RES
00081 Fifteen RES
00082

00083 Count RES
00084 DiyCnt RES
00085 Del MCnt RES
00086 BitCnt RES
00087 SerReg RES
00088 CndPtr RES
00089

00090 Freq RES
00091 Phase RES
00092 Wavef or m RES
00093

00094 Digit RES
00095 RegA RES
00096

00097 Tenp RES
00098

00099 ;

00100

00101 ORG
ng page boundary --
00102 &oro
00103

00104

00105 ORG
00106 ;

00107

00108

; I nterrupt handl er

1 : Reset vector

ensure page bits are set.

; Start of program

;Start of ROM



0000

0003

0004

000C

0014

001cC

0024

002C

0034

003C

0044

0045

004D

0055

005D

0065

006D

0075

007D

0085

0086

008E

0022

0880
0889
0893
0899
08A2
08AB
08B1
08B9
08C1
08C7
08CE
08D5
08DA
08EO
O8E6
08EA
O08EF
08F3
08F5
08F9
08FB
08FD
08FE
08FF
08FF

0880
0886
088C
0890
0896
089C
08AO0
08A6
08AC
08B0
08B6
08BC
08C0
08Co6
08CC
08D0
08D6
08DC
08EO
O8E6
08EC
08F0
08F6
08FC
08FF

08FF
08FF
08FF
08FF
08FF

0883
088C
0896
089C
08A5
08AE
08B3
08BC
084
08C9
08D1
08D8
08DC
08E2
O8ES8
O8EB
08F0
08F4
08F6
08FA
08FC
08FD
08FE
08FF

0882
0888
088E
0892
0898
089E
08A2
08A8
08AE
08B2
08B8
08BE
08C2
08C8
08CE
08D2
08D8
08DE
08E2
O8E8
08EE
08F2
08F8
08FE

08FF
08FF
08FF
08FF
08FF

0886
0890

089F
08A8

08B6
08BF

08CC
08D3

08DE
O8E4

08ED
08F1

08F8
08FA

08FE
08FF

0884
088A

0894
089A

08A4
08AA

08B4
08BA

084
08CA

08D4
08DA

O8E4
08EA

08F4
08FA

08FF
08FF

08FF
08FF

00109 I nt Han

00110
00111
00112
00113
00114
00115

00116 WaveTbl
00117 ;
00118 Si neThl

00119

00120

00121

00122

00123

00124

00125

00126

Reset

00127 ;

00128

00129

00130

00131

00132

00133

00134

00135

00136

Tri Thl

00137 ;

00138

00139

éqr Thbl

RETI

FGOTO

MOVWF

DT

DT

DT

DT

DT

DT

DT

DT

DT

DT

DT

DT

DT

DT

DT

DT

DT

DT

:End of "IntHan

Start

PC

080h, 083h, 086h, 089h, 08Ch, 090h, 093h, 096h

099h, 09Ch, 09Fh, 0A2h, 0A5h, 0A8h, 0ABh, OAEh

0B1h, 0B3h, 0B6h, 0BSh, 0BCh, OBFh, 0C1h, 0C4h

0C7h, 0C9h, 0CCh, 0CEh, 0D1h, 0D3h, 0D5h, 0D8h

O0DAh, 0DCh, ODEh, OEOh, OE2h, OE4h, OE6h, OE8h

OEAh, OEBh, OEDh, OEFh, OFOh, OF1h, OF3h, OF4h

OF5h, OF6h, OF8h, OF9h, OFAh, OFAh, OFBh, OFCh

OFDh, OFDh, OFEh, OFEh, OFEh, OFFh, OFFh, OFFh

OFFh

080h, 082h, 084h, 086h, 088h, 08Ah, 08Ch, 08Eh

090h, 092h, 094h, 096h, 098h, 09Ah, 09Ch, 09Eh

0AOh, 0A2h, 0A4h, 0A6h, 0A8h, 0AAh, OACh, OAEh

0BOh, 0B2h, 0B4h, 0B6h, 0B8h, 0BAh, OBCh, OBEh

0COh, 0C2h, 0C4h, 0C6h, 0C8h, 0CAh, 0CCh, OCEh

0DOh, 0D2h, 0D4h, 0D6h, 0D8h, 0DAh, ODCh, ODEh

OEOh, OE2h, OE4h, OE6h, OE8h, OEAh, OECh, OEEh

OFOh, OF2h, OF4h, OF6h, OF8h, OFAh, OFCh, OFEh

OFFh

OFFh, OFFh, OFFh, OFFh, OFFh, OFFh, OFFh, OFFh

OFFh, OFFh, OFFh, OFFh, OFFh, OFFh, OFFh, OFFh



0096

009E

00A6

00AE

00B6

00BE

00Co6

00C7

08FF
08FF
08FF
08FF
08FF
08FF
08FF
08FF
08FF
08FF
08FF
08FF
08FF
08FF
08FF
08FF
08FF
08FF
08FF
08FF

0403

1 Cycles

00ocs
1
00C9
1
00CA
1
oocB
1
ooccC
1
00CD
1

00CE
1
00CF
1
00D0
1
ooD1
1

00oD2
1
00D3
1
oop4
9

00D5
1
00D6

0211

01F4

0212

01F5

0213

01F6

0216

0403

06D6

0088

OE7F

01D7

0903

0503

07F6

negative?

00D7
1

00D8

0088

0026

08FF
08FF
08FF
08FF
08FF
08FF
08FF
08FF
08FF
08FF
08FF
08FF
08FF
08FF
08FF
08FF
08FF
08FF
08FF

08FF
08FF

08FF
08FF

08FF
08FF

08FF
08FF

08FF
08FF

08FF
08FF

00140

00141

00142

00143

00144

00145

00146
00147
00148

DT

DT

DT

DT

DT

DT

DT

00149 ;
: Generate the waveform

00150
00151
00152
00153
00154
00155
00156
00157
00158
00159
00160

00161
00162

00163

00164

00165

00166
00167

00168

00169

00170
00171

00172

00173

00174
00175

#DEFI NE RXD
GenWve BCF
NOVE

ADDWF

BCF
BTFSC

SUBWF

ANDLW

CALL

BSF
BTFSS

SUBWF

OFFh, OFFh, OFFh, OFFh, OFFh, OFFh, OFFh, OFFh

OFFh, OFFh, OFFh, OFFh, OFFh, OFFh, OFFh, OFFh

OFFh, OFFh, OFFh, OFFh, OFFh, OFFh, OFFh, OFFh

OFFh, OFFh, OFFh, OFFh, OFFh, OFFh, OFFh, OFFh

OFFh, OFFh, OFFh, OFFh, OFFh, OFFh, OFFh, OFFh

OFFh, OFFh, OFFh, OFFh, OFFh, OFFh, OFFh, OFFh

OFFh

Port A O ; Input: Receiver for serial data
CF ;
Freq, W ; Get the current frequency
Phase ; and increnent the phase
Freq+l, W ;
Phase+1 ;
Freq+2, W ;
Phase+2 ;
Phase+2, W ;
CF ;
Phase+2, 6 ;1s it the 2nd half of a half cycle?
Zero, W ; then complenent to effect a
; subtract from 64
07Fh ; Reduce to 6 bits for 90 degrees
Wavef orm W
WaveThbl ; and get anplitude
CF ;
Phase+2, 7 ;1's anplitude supposed to be
Zero, W ; Change polarity of sine anplitude

Port B ; Qut put to DAC



1

00D9 0705 00176 BTFSS RxD ; Test for a start Dbit
1
00DA 0ACY 00177 Goro GenWave ;
3
00178 RETP ; and get new setting
0
00179 ;
=30 Cycles
00180
00181
00 R Y e R L
0200 00183 ORG 200h ; Next Page
00184
00185 ;
00186 ; Tabl e of conmands
00187 ;
0200 0841 00188 CmdThl RETLW 'A ; Set the anplitude?
0201 OACE 00189 Goro | npAMP
0202 0846 00190 RETLW ' F' ; Set the frequency?
0203 OAE7? 00191 Goro | npFreq
0204 0853 00192 RETLW 'S ; Set the sine waveforn?
0205 OAF1 00193 Goro Set Si ne
0206 0854 00194 RETLW 'T ; Set the triangl e wavefor n?
0207 OAF4 00195 Goro Set Tri
0208 0850 00196 RETLW ' P ; Set the pul se (square) wavef orn?
0209 OAF7 00197 Goro Set Sqr
020A 0861 00198 RETLW 'a' ; Set the anplitude?
020B OACE 00199 Goro | npAM
020C 0866 00200 RETLW ' f' ; Set the frequency?
020D OAE7? 00201 Goro | npFreq
020E 0873 00202 RETLW 's' ; Set the sine waveforn?
020F OAF1 00203 Goro Set Si ne
0210 0874 00204 RETLW 't' ; Set the triangl e waveforn?
0211 OAF4 00205 Goro Set Tri
0212 0870 00206 RETLW ' p' ; Set the pul se (square) wavef orn?
0213 OAF7 00207 Goro Set Sqr
0214 082A 00208 RETLW " *! ; Shift code for keypad command?
0215 OAFA 00209 Goro Shi ft Cnd
0216 081B 00210 RETLW Esc ; Shift code for keypad command?
0217 OAFA 00211 Goro Shi ft Cnd
0218 0800 00212 RETLW O ; Tabl e term nat or
0219 0800 00213 RETURN
00214
021A 00215 sShiftTb
021A 0834 00216 RETLW ' 4' ; Set the anplitude?
021B OACE 00217 Goro | npAM
021C 0836 00218 RETLW ' 6' ; Set the frequency?
021D OAE7? 00219 Goro | npFreq
021E 0831 00220 RETLW "1 ; Set the sine waveforn?
021F OAF1 00221 Goro Set Si ne
0220 0832 00222 RETLW ' 2 ; Set the triangl e wavefor n?
0221 OAF4 00223 Goro Set Tri
0222 0833 00224 RETLW ' 3 ; Set the pul se (square) wavef orn?
0223 O0AF7 00225 Goro Set Sqr
0224 0800 00226 RETLW O ; Tabl e term nat or
0225 0800 00227 RETURN
00228
00229
00230
00231 ; General purpose conmand scanner

00232
00233

Enter with Wreg hol ding the conmand character and
"CmdPtr" hol ding the address of the first byte of table to be

scanned.
00234 ; The table nust be terminated with a null "command® =0 whi ch has



its own

00235 ; address entry to handle the "command not found" condition.
00236 ;
0226 003C 00237 CndScan MOWAF  Tenp ; Save the comand
0227 0210 00238 _Cndl10 MOVF CrdPtr, W
0228 0933 00239 CALL _ScanCo
0229 OEFF 00240 ANDLW  OFFh ; Conmand table term nator?
022A 0643 00241 BTFSC ZF
022B 0A32 00242 Qoro ~COmd20 ; Yes, then do "no conmand found" and
return
022C 019C 00243 XORW  Tenmp, W ; Does table entry match conmand?
022D 0643 00244 BTFSC ZF
022E 0A32 00245 Qoro ~0Omd20 ; Yes, then do the conmand found
022F 02B0 00246 I NCF CmdPt r ; Point to next command in table
0230 02BO 00247 | NCF CrdPt r
0231 0A27 00248 &oro _Cmd10
00249
0232 0290 00250 Cmd20 | NCF CndPtr, W ; Execut e the command and return from
t here
0233 0022 00251 ScanGo MOVWF PC ; Get command fromtable
00252
00253
00254 i ncl ude DELM | SX ; Macro for cycle del ays
00001 ;8/8/99 Richard Otosen
00002
00003 ;

00004 ;This routine is for the SX parts in Turbo node only. It does not
matter if the

00005 ; Carry fuse is set or clear.

00006 ;
00007 ; Macro to delay for M nunber of cycles fromO through 65535.

00008 ; The macro includes paging for long calls.

00009 ;

00010 ;Uses the routine "Del W to do the short del ays and uses the variable
" Del MCnt "

00011 ; as well for |ong del ays.

00012 ;

00013 Del M MACRO M

00014 I F LONM == ; No delay at all

00015 ENDI F

00016 | F LONM ==

00017 NOP ;Delay 1 cycle inline

00018 ENDI F

00019 | F LONM ==

00020 NOP ;Delay 2 cycles inline

00021 NOP

00022 ENDI F

00023 | F LONM ==

00024 GOTO  $+1 ;Delay 3 cycles inline

00025 ENDI F

00026 | F LONM ==

00027 GOTO $+1 ;Delay 4 cycles inline

00028 NOP

00029 ENDI F

00030 | F LONM ==

00031 GOTO $+1 ;Delay 5 cycles inline

00032 NOP

00033 NOP

00034 ENDI F

00035 | F LONM ==

00036 GOTO $+1 ;Delay 6 cycles inline

00037 GOTO $+1

00038 ENDI F

00039 | F LONM ==

00040 ERRORLEVEL - 306

00041 PACEX Del ay6>>9



00042 CALL Del ay6 ; Delay 7 cycles

00043 ERRORLEVEL +306

00044 ENDI F

00045 | F LONM ==

00046 ERRORLEVEL - 306

00047 PAGEX Del ay7>>9

00048 CALL Del ay7 ; Del ay 8 cycles
00049 ERRORLEVEL +306

00050 ENDI F

00051 | F LONM ==

00052 ERRORLEVEL - 306

00053 PAGEX Del ay8>>9

00054 CALL Del ay8 ; Delay 9 cycles
00055 ERRORLEVEL +306

00056 ENDI F

00057 | F Lo M ==10

00058 ERRORLEVEL - 306

00059 PAGEX Del ay9>>9

00060 CALL Del ay9 ; Del ay 10 cycl es
00061 ERRORLEVEL +306

00062 ENDI F

00063 | F Lo ==11

00064 ERRORLEVEL - 306

00065 PAGEX Del ay10>>9

00066 CALL Del ayl10 ; Delay 11 cycles
00067 ERRORLEVEL +306

00068 ENDI F

00069 | F LONM ==12

00070 ERRORLEVEL - 306

00071 PAGEX Del ay11>>9

00072 CALL Del ayl1l ; Delay 12 cycl es
00073 ERRORLEVEL +306

00074 ENDI F

00075 | F Lo M ==13

00076 ERRORLEVEL - 306

00077 PAGEX Del ay12>>9

00078 CALL Del ay12 ; Del ay 13 cycl es
00079 ERRORLEVEL +306

00080 ENDI F

00081 | F LONM ==14

00082 ERRORLEVEL - 306

00083 PAGEX Del ay13>>9

00084 CALL Del ay13 ; Del ay 14 cycl es
00085 ERRORLEVEL +306

00086 ENDI F

00087 | F LONM ==15

00088 ERRORLEVEL - 306

00089 PAGEX Del ay14>>9

00090 CALL Del ayl4 ; Del ay 15 cycl es
00091 ERRORLEVEL +306

00092 ENDI F

00093 | F LONM ==16

00094 ERRORLEVEL - 306

00095 PAGEX Del ay15>>9

00096 CALL Del ayl5 ; Delay 16 cycl es
00097 ERRORLEVEL +306

00098 ENDI F

00099

00100 | F LONM >16

00101 MOVLW LON M 1)

00102 ERRORLEVEL - 306

00103 PAGEX Del W->9

00104 CALL Del W ; Delay for 17 thru 255 cycles
00105 ERRORLEVEL +306

00106 ENDI F

00107



00108

00109 | F HGIM !'=0
00110 LOCAL Loop
00111 MOVLW H GH( M ; Del ay nmore for greater than 255
cycl es
00112 MOVWAF Del Mcnt
00113 Loop MOVLW 251
00114 ERRORLEVEL - 306
00115 PAGEX Del W->9
00116 CALL DelW
00117 ERRORLEVEL +306
00118 DECFSZ Del MCnt
00119 GOrO  Loop
00120 ENDI F
00121 ENDM
00122
00123
00124
00125 ; Eric Smith 7/8/96 Hacked by Richard Otosen 8/8/99
00126
00 Iy B I R R
00128 ; This version of Del Wis for the Scenix parts in Turbo node. It does
not matter
00129 ;if the Carry fuse is set or clear.
00130 ; DelWdelays Wcycles, including call, return, and one cycle for the
00131 ; MOVLWinstruction to set up the count in W
00132 ; range is 16..255
00133 ;
00134 ; For exanple, the sequence:
00135 ; MOVLW 17
00136 ; CALL DelW
00137 ; will take 17 cycles to execute
00 B e e L
00139
00140 ; Wval ue on entry: 16 17 18 19 20 21 22
23
00141 ; Caller's instructions: R T R
00142 ; MOVLW n 0 0 0 0 0 0 0
0
00143 ; CALL DelW 1 1 1 1 1 1 1
1
00144
0234 0503 00145 Del W BSF CF ;4 4 4 4 4 4 4
4
0235 008A 00146 SUBW  Fifteen, W ;5 5 5 5 5 5 5
5
0236 0403 00147 BCF CF ;6 6 6 6 6 6 6
6
0237 01C9 00148 Del W.p ADDW  Five, W ;7 7 7 7 7 713 7
12 7 12
0238 0703 00149 BTFSS CF ;8 8 8 8 8 8 14
13 13
0239 0A37 00150 Goro Del W.p ; 9 9
9
023A 01E2 00151 ADDW  PC ; 10 10 10 10 10 15
15 15
023B 0000 00152 Del ay1l NOP ; 13 14
023C 0000 00153 Del ay10 NOP ; 13 14
023D 0000 00154 Del ay9 NOP ; 13 14 15
023E 0000 00155 Del ay8 NOP ; 13 14 15 16
18
023F 0000 00156 Del ay7 NOP ; 13 14 15 16 17



19 20
22 23
0241 0000
0242 0000

0243 0000
0244 0A3D

0245

0248 0004
0249 0064
024A OCFF
024B 0002

/ 256

di sabl ed

registers

dat a

DAC

DAC

00000001
024D 001
024E 0005

00000000
024F 0Q00
0250 0025

00157

00158

00159
00160
00161
00162
00163
00255
00256
00257
00258
00259
00260
00261
00262
00263

00264 ;

00265
00266
00267
00268
00269
00270
00271

00272
00273
00274
00275

00276
00277
00278

00279
00280
00281
00282

00283
00284

00285

00286
00287
00288
00289
00290
00291
00292
00293
00294
00295
00296
00297
00298
00299
00300
00301
00302
00303
00304
00305

Del ay6 RETP

Del ay15 NOP
Del ay14 NOP
Del ay13 NOP
Del ay12 GOTO

;Del ay 250ns for DAC set up and

Dl y250ns
Del M
RETP

:Initialize the hardware of the

I nitHW CLRWDT
CLRF
MOVLW
CPTI ON

MODE

;Port A EQU
;Note: "RxD' is
;  #DEFI NE

#DEFI NE TxD
#DEFI NE DACW t

#DEFI NE DACSel

PADI r EQU
MOVLW
TRI S
InitPA EQ
MOVLW
MOVWF
;PortB  EQU
#DEFI NE nupbO

#DEFI NE nupbl
#DEFI NE nupb2
#DEFI NE nubp3
#DEFI NE nupb4
#DEFI NE nupb5
#DEFI NE nupb6
#DEFI NE nupb7

Del ay9

M PS/ 4000000

FSR
11111111b

OFh

5

hold tines

SX

18

21

; Reset watchdog tiner and prescale

; bit 0,1,2 = Prescal er divider.
; WT: /1 to /128, Tiner0O: /2 to

; bit 3 = Prescal er assign:
; bit 4 = RTCC edge: 1 = hi
; bit 5 = RTCC source: 1 =
; bit 6 = RTTCinterrupt: 1
; bit 7 = Remap Wreg: 1 =

1 = WT
gh to | ow
ext er nal

Read RTCC

; Point the node register to TRI' S

:1/0 PortA

defined el sewhere to prevent a forward reference
; Input: Receiver for serial

RxD PortA O

PortA 1
Port A 2

Port A 3

00000001b
PAD r
Port A
00000000b
InitPA
Port A

6

; Qutput: Transmitter for serial data
; Qutput: Low wites to the selected

; Qutput: Low selects the Amnplitude

; H gh sel ects the

out put DAC

lnitialize Port A directions:

;Initialize Port A outputs:

;1/0 PortB

; Bit 0 = Qutput:
; Bit 1 = Qutput:
; Bit 2 = Qutput:
; Bit 3 = Qutput:
; Bit 4 = Qutput:
; Bit 5 = Qutput:
; Bit 6 = Qutput:
; Bit 7 = Qutput:



00000000 00306 PBDir EQU 00000000b

0251 0C00 00307 MOVLW  PBDi r ;Initialize Port b directions:
0252 0006 00308 TRI S Port B
00309
00000000 00310 InitPB EQU 00000000b ;Initialize Port B outputs:
0253 0C00 00311 MOVLW I nitPB
0254 0026 00312 MOVWWF  PortB
00313
00314 RETP ; End of "InitHW
00315
00316
00317 ;
00318 ; Receive a character as 8 bits, no parity, 1 stop and put in
" Ser Reg".
00319 ; This routine has the start, stop and data bits inverted because an
i nverting
00320 ; RS-232 buffer is not used.
00321 ;
0256 0C08 00322 Rcv MOVLW 8 ;Put # of data bits
0257 002E 00323 MOV Bit Cnt ; into counter
0258 0705 00324 _Rc05 BTFSS RxD Vit for the start bit
0259 0A58 00325 &oro _Rc05
00326
00327 Del M M PS/ Speed/ 2-4 ;Delay 1/2 bit tine
0264 0705 00328 BTFSS RxD ;1s start still active?
0265 0A56 00329 &oro Rcv ; try again if not
00330
00331 _Rc10 Del M M PS/ Speed- 9 ;Delay 1 bit tine
0270 0705 00332 BTFSS RxD ;1f data is a zero
0271 0503 00333 BSF CF ; then set the carry
0272 0605 00334 BTFSC RxD ;1f data is a one
0273 0403 00335 BCF CF ; then clear the carry
0274 032F 00336 RRF Ser Reg ;Get carry into data bit
0275 02EE 00337 DECFSZ Bit Cnt ; Count the data bits
0276 0A66 00338 Qoro _Rcl0 ; and exit when done
00339
00340 Del M M PS/ Speed/ 2-4 ;Delay 1/2 bit tine
0281 020F 00341 MOVF Ser Reg, W
00342 RETP ; End of "Rcv"
00343
00344
00345 ;
00346 ; Transmit character in WREG as 8 bits, no parity, 2 stop.
00347 ; Speed is spec'ed in bits/sec (Baud).
00348 ; This routine has the start, stop and data bits inverted because an
i nverting
00349 ; RS-232 buffer is not used.
00350 ;
0283 002F 00351 Xmit MOWWF  Ser Reg ; Put char into shift register
0284 0Q09 00352 MOVLW 9 ;Put # of data bits + start bit
0285 002E 00353 MOV Bit Cnt ; into counter
0286 0525 00354 BSF TxD ;Send start bit
00355
00356 _Xnt10 DelM M PS/ Speed- 11 ;Delay 1 bit tine
0291 OOEE 00357 DECF Bi t Cnt ; Count the data bits
0292 0643 00358 BTFSC ZF
0293 0A9A 00359 Qoro _Xmt 30 ; and exit when done
0294 032F 00360 RRF Ser Reg ;Get data bit into carry
0295 0603 00361 BTFSC CF ;1f carry is set
0296 0425 00362 BCF TxD ; then Xmit a zero
0297 0703 00363 BTFSS CF ;1f carry is clear
0298 0525 00364 BSF TxD ; then transmt a one
0299 0A87 00365 &oro _Xnt 10
00366
029A 0425 00367 _Xnt 30 BCF TxD ; Send stop bit

00368 Del M M PS/ Speed ;Delay for the first stop bit



00369 RETP ; End of "Xmit"

00370

00371

00372 ;

00373 ;Subroutine to input a 24-bit integer in decinmal ASCI| FORVAT.
00374 ; The result is in RegA

00375 ;
02A6 0079 00376 Decln CLRF RegA ;Initialize
02A7 007A 00377 CLRF RegA+1
02A8 007B 00378 CLRF RegA+2
00379
02A9 0956 00380 _Di10  CALL Rev ;Read in an ASCII digit
02AA 0038 00381 MOWF  Digit
02AB 0503 00382 BSF CF
02AC 0C30 00383 MOVLW ' O' ; Convert it to binary
02AD 00B8 00384 SUBW Digit
02AE 0703 00385 BTFSS CF
02AF 0ACD 00386 &oro _Not Di g ;Branch if it wasn't a digit
02B0 0503 00387 BSF CF
02B1 OCOA 00388 MOVLW 10
02B2 0098 00389 SUBW Digit,W
02B3 0603 00390 BTFSC CF
02B4 OACD 00391 Goro _NotDig
00392
00393 ; RegA: = RegA *10.
02B5 0219 00394 MOVF RegA, W ; Save starting val ue
02B6 003C 00395 MOWWF  Tenmp
02B7 021A 00396 MOVF RegA+1, W
02B8 003D 00397 MWW Tenp+l
02B9 021B 00398 MOVF RegA+2, W
02BA 003E 00399 MWW Tenp+2
00400
02BB 0Q09 00401 MOVLW 9 ;10 times
02BC 002B 00402 MOWFF  Count
02BD 0403 00403 _DI20 BCF CF ; RegAr = RegA +Tenp
02BE 021C 00404 MOVF Tenmp, W
02BF 01F9 00405 ADDWF  RegA
02C0 021D 00406 MOVF Tenmp+1, W
02C1 O1FA 00407 ADDW  RegA+1
02C2 021E 00408 MOVF Temp+2, W
02C3 01FB 00409 ADDW  RegA+2
02C4 02EB 00410 DECFSZ Count
02C5 OABD 00411 Goro _D20
00412
02C6 0403 00413 BCF CF ; RegA: = RegA +Digit
02C7 0218 00414 MOVF Digit,wW
02C8 01F9 00415 ADDWF  RegA
02C9 0040 00416 CLRW
02CA O1FA 00417 ADDW  RegA+1
02CB 01FB 00418 ADDW  RegA+2
02CC 0AA9 00419 &oro _Di10 ;Loop until not a digit
00420
00421 _NotDi g RETP ; End of "Decln"
00422
00423
00424 ;
00425 ;I nput the anplitude setting
00426 ;
02CE 09A6 00427 I npAmp CALL Decl n ;Get an 8 bit anplitude
02CF 0219 00428 MOVF RegA, W
02D0 09D2 00429 CALL Set Amp
00430 RETP ; End of "I npAmp"
00431
00432
00433 ;

00434 ; Set the anplitude.



restored.

02D2
02D3
02p4

02D5
02D6
02D7
0208
02D9
02DA
02DB
02DC
02DD
02DE
02DF

02EO
02E1
02E2
02E3
02E4
02E5

02E7
02E8

02EA
02EA
02EB
02EC
02ED
02EE
02EF

02F1
02F2

02F4
02F5

003D
0206
003C

0545
0945
0465
0945
021D
0026
0945
0445
0945
0545
0945

021C
0026
0945
0565
0945
0445

09A6
09EA

0219
0031
021A
0032
021B
0033

004
0037

045
0037

00435 ; Wreg holds the anplitude with OFFh being ful

00436 ; The val ue being presented to the output DAC (Port

00437 ;
00438 SetAnp MOWFE  Tenp+l
00439 MOWVF  PortB, W
00440 MOWE  Tenp
00441

00442 BSF DACW t
00443 CALL  Diy250ns
00444 BCF DACSel
00445 CALL  Diy250ns
00446 MOVF  Tenp+l, W
00447 MOWE  PortB
00448 CALL  Diy250ns
00449 BCF DACW t
00450 CALL  Diy250ns
00451 BSF DACW t
00452 CALL  Diy250ns
00453

00454 MOVF  Tenp, W
00455 MOWE  PortB
00456 CALL  Diy250ns
00457 BSF DACSel
00458 CALL  Diy250ns
00459 BCF DACW t
00460 RETP

00461

00462

00463

00464 ;I nput the frequency setting
00465 ;
00466 | npFreq CALL Decln

00467 CALL Set Freq
00468 RETP

00469

00470

00471 ;

00472 ; Set the frequency
00473 ;

00474 SetFreq

00475 MOVF RegA, W
00476 MOVWF Freq
00477 MOVF RegA+1, W
00478 MOVWF Freqg+1
00479 MOVF RegA+2, W
00480 MOVWF Freq+2
00481 RETP

00482

00483

00484 ;

00485 ; Set the Sine waveform
00486 ;

00487 Set Si ne MOVLW  Si neTbl
00488 MOVWF Wavef orm
00489 RETP

00490

00491

00492 ;

00493 ;Set the Triangl e waveform
00494 ;
00495 SetTri MVLW TriTh

00496 MOVWF Wavef orm
00497 RETP
00498

00499

; Save anplitude
; Save present output val ue

:Disable data | atch

Vit for Wite set
; Sel ect the anplitude DAC

VWAt for

anpl i t ude.

B) is saved and

up tinme

Sel ect set up tine

; Get the anplitude back
; and output it
;Wiit for data set
; Enabl e data | atch
; Del ay 250ns

:Disable data | atch

; Del ay 250ns

up tinme

; Get back the output val ue

; Del ay 250ns

: Sel ect

t he out put

; Del ay 250ns
:Enabl e data | atch

: End of

" Set Anp"

DAC

; Read in an integer frequency

: End of

"I npFreq"

; Updat e the frequency setting

: End of

" Set Freq"

:Point to sine waveformtabl e

: End of

" Set Si ne"

;Point to triangle waveformtable

: End of

"SetTri"



02F7 0C86
02F8 0037

02FA

02FA 0C1A
02FB 0030
02FC 0956
02FD 0926

0301 0068
can

usi ng

0302 0Q05
0303 0029
0304 0QOF
0305 002A

00002710
for 1KHZ:

0306 0C10
0307 0031
0308 0C27
0309 0032
030A 0C00
030B 0033

030C 0004
030D 0037

030E OC7F
030F 09D2

0310 0C00
0311 0030

00500 ;
; Set the Triangle waveform

00501
00502
00503
00504
00505
00506
00507
00508
00509
00510
00511
00512
00513
00514
00515

00522

00523
00524
00525
00526
00527
00528
00529
00530
00531
00532
00533

SetSqr  MOVLW
MOVVIF

RETP

Shift Cnd
MOVLW
MOVWF
CALL

MOVLW
MOVWF
MOVLW
MOVWF

; GscFreq/ LoopLengt h

; FrequencyQut

00534 ;
; FreqQut = (M PS /LoopCycles *N) / 2/"h24
;N = FreqQut * 27724 [ OscFreq *LoopCycl es

00535
00536
00537
00538

00539
00540
00541
00542
00543
00544
00545
00546
00547
00548
00549
00550
00551
00552
00553
00554
00555
00556
00557
00558
00559
00560
00561

N EQU

MOVLW
MOVWF
MOVLW
MOVWF
MOVLW
MOVWF

Sqr Thl
Wavef orm

; Point to square waveformtable

; End of "Set Sqr"

LOV(ShiftTbl) ;Point to the shifted command table

CrdPtr
Rcv :Get the shifted command
CrdScan ; and do it
:End of "ShiftCnd"
========== Start of Program
I ni t HW
Zero ; initialize the value of zero so we
; calculate the two's conpl enment of W
;. "SUBWF ZERO W
5 :Holds the value 5 for "ADDLW 5"
Five
15 :Hol ds the value 15 for "SUBLW 15"
Fi fteen

Accumul at or Lengt h

| ncr enent

16777216 *30 /M PS *1000 ; This gives about 10, 000

: 10, 066, 3296

LOAN) ;lnitialize to 1 KHz

Freq

Hl GH( N)

Freq+l

00h

Freq+2

Si neTbl lnitialize to sinewave

Wavef orm

7Fh ; Set at hal f anplitude

Set Anmp
========== NMAIN LOOP ============—=-=-=-======—=—===

LOW ( CdThl ) ; Point to the conmand table
CrdPtr

GenWave :Generate the waveformand return if



a

0314 0956
0315 0926

0316 0B10
anpl i tude

Errors

V\r ni ngs :
Messages :

00562
00563
00564
00565
00566

00567
00568

0
0 reported,
1 reported,

CALL Rcv
CALL CrdScan

&oro Mai n

END

19 suppressed
25 suppressed

; start bit is detected
: Get the command
; and do it

;Restart at a new frequency or



