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BASCOM-AVR user manual

Introduction

by MCS Electronics

Dear reader.
Thank you for your interest in BASCOM.

BASCOM was "invented" in 1995. It was intended for personal usage only. |
decided to make it public as | found no other tool that was so simple to use.
Since that time, a lot of options and extensions were added. Without the help
and patience of the many users, BASCOM would not be what it is today :
"the best and most affordable tool for fast proto typing".

We hope that BASCOM will contribute in making your work with
microprocessors Easy and enjoyable.

Please notice that the samples in the manual are intended as simple
samples. You should have a look at the sample code provided in the
SAMPLES directory.

The MCS Electronics Team
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3 COMPIIEE DIFECLIVES .ottt e e e e e ettt e e e e e e e e e e e aba e e eeaaaeeeaeannns 606

BAESKEY ..ottt b bRt b bt bt e bt e b et e h e e nbe et e e e b b e 606
R NS Y O T PO OSSP PP PRSP UPPSPP 606
BBAUD .ttt h et h e Rt Rt b e b e bR et e h e e nbe et e e n b e e 607
BBAUDL ...ttt bk e Rt bt E e ea bt e R et e e h e e nhe et e e e b e nabe e 608
] =T T PSP PP RSP TPPOPP 609
BBIGSTRINGS ...ttt h e bttt a e h e ekt e bt e e bt e e e bt e bt e ebe e e ehs e e ebe e et e e e beenabeeaneee s 611
K] =10 L@ I L T OO PSSP PP PRSP TPPOPP 612
$BOOTVECTOR ... 613
RO 0 4 L O T PP OPPP PRSPPI TPPOPP 624
BORY STAL .ttt h et h e bbb a e bkt h e bbb et e eh e b e et e e e enee e 625
R I T OSSP PPV TPPOPP 626
R3] =] C T PSP PP UPPOPP 628
$DEFAULT ....... ... 630
$EEPLEAVE 630
BEEPROM ...ttt bkt b bt b bt b et e eh e eh et et e b b anre e 631
BEEPROMHEX ...ttt bttt a e bkt e bttt et e bt h e eh et et e e e e 632
BEEPROMSIZE ...ttt ettt h e h e bbbt h e eb et et n e e e 633
BEXTERNAL ..otttk a e a ekt e bt e bt e bt e ea e et e e b et e e h e ebe et e b nnne s 634
] 1 I ST OSSP PO PRSP UPPOPP 635
BFEORCESORFTIZ2C ...tttk h ettt h e e bt e bt et e e e bt e s bt e ebs e e nat e e sbe e et e e e beennbeeannee s 635
BFRAMEPROTECT ..ottt ettt ettt b ettt b e e bt e bt e e bt e e e bt e s bt e ebe e e ehb e e nbe e et e e e beennbeesnneens 637
BERAMESIZE ...ttt ettt h bbbt h e eb et et e e 641
BHWSTACK ettt bttt et b e ekt e bt e bt e e e bt ea bt e eb et e eh bt e nbe e et e e e beenabeeannee s 648
FHWCHECK, $SWCHECK, SSOFTCHECK ....coiiiiitiiiiieiiee ettt 651
BIN e E e aE bR e bt E e bt eh et e h e e nb et et e e b e nre e e 653
$INCLUDE .... ... 654
BINITIMICRO ...ttt b et a e a bt b e bt e bt et e e e bt ea bt e b et e eht e e ebe e et e e e beennbeeanneens 656
] 1 5 L T OO P PP PRSP TPPOPPN 657
BLECDPUTECTRL ettt ettt h ettt e et a e bt ekt e bt e bt e e et e et e e e be e e eh bt e nbe e et e e e beennbeeanneenn 659
BLCDPUTDATA .ttt h ettt b e et oo a bt oo et e b et ek et e bt e e et e e ea bt e e bt e ehe e e eh bt e ebe e et e e e b e et e nnee e 661
$LCDRS ..... ... 662
$LCDVFO 664
] 1 O T OSSP PP PRSP TPPOPP 665
BLOADER ... bR bbbt e b et e h e eb et et e b b nnre e 667
BLOADERSIZE ...ttt h bbbt h e eh et et e e nnee e 683
R O T OSSP PP PRSP TPPOPP 684
BNOCOMPILE ...ttt h ettt et h e ekt e bt e et e e e st s bt e eb et e eat e e nbe e et e e e beennbeennee e 685
BNOFRAMEPROTECT ...ttt ittt ettt b ettt be e bt bt e e bt e e bt e s bt e sbe e e est e e sbe e e e e e beennbeesneeens 685
SNOINIT oo ... 686
$NORAMCLEAR 686
BNORAMPZ ...t h et a e bt e ke b et e bt e oAbt h e e eh e h et e e e e 686
BNOTRANSFORM ...ttt b ettt b e e b bt e bt e et e e e e bt e ea bt e abe e e ehs e e nbe e et e e e beennbeeaneeens 687
BNOTYPECHECK ...ttt ettt h ettt b ekt e bt e e bt e e e bt e e bt e ebe e e eab e e sbe e e nbeeebeennbeeaneeens 688
$PROJECTTIME 688
BPROG .t h et h R h bt b et h et e h e e bt bbb e e 689
$PROGRAMMER 690
BREDUGCEIVR ..ttt b ekt b et e e et sa bt e ebe e e eht e e ebe e et e e e beenabe e e 692
BREGFILE ...ttt et h ekt b et et e et ea e b et e eh e eb et e e b b nnne e 694
BRESOURCE ...ttt h ettt et b e bt e bt e bt e e e bt e ea bt e ebe e e ehb e e nbe e et e e e b e nabeeanee e 694
BROM ST ART ettt h ettt b e ettt e e bt e e e bt ekt e b bt e bt e e bt e ea bt ea bt e be e e eh bt e ebe e et e e e beennbeeeneee s 697
BSERIALINPUT .ttt a e a bt e bt e b bt e bt e bt e e e bt e s bt e ebs e e eat e e nbe e et e e e b e e nnbeeanneens 698
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SSERIALINPUTL ..ottt esae st sae st sae s tes e saen et esaes et es s e st enaes st enas s st enses st ens st st anses s aanassaneas 700
SSERIALINPUTZLED ....ocvoeceeeeteeeee s eeae s tesee s aenae s ten e esaenassesaes s essasassenaes st ensssassansessstensss st anaes s aanassanens 701
SSERIALOUTPUT ..ot eete et eeee s eeae et nae s nae st s en st en s e st enaes st ena s s st ense s st en st st enae s aanansanens 701
SSERIALOUTPUTL c.ooticeeee ettt es s en et aes et s st enaes st ens e s st enses s tens st ensenae s s aanansanens 702
BSIM oottt ettt nten e n et e et a e st ena e st en et en e st enten s enanseneas 703
SSTACKDUMP ......oveeteeeeee et tee et eeae et e et esten e s en st en e st en e st ense st ens e s st enses s tensssensanae s s aanassanens 703
BSWSTACK ..ot eeteeee ettt eae e ee e s st n e en et esten e e s ee st enaes et en s e s st enaes st ens e s st ensessstensssensanaes s aenansaneas 705
STIMEOUT oottt esee et e e a et n et st s s en et ent s e s s s e st enaes et ens et essenses st ens st ensenses s aanassaneas 708
BTINY oottt e et e e et e et n s et en et en e s s et en et s et n e st en e st en et en st en et nten s enanseneas 710
STYPECHECK ....ocoeieeeet et eeee ettt eae st nae st nae s es e s en st enaes et en e st enae st ens e s st ense s s aensesensenaes s aanassaneas 710
CL LS = = OO OO U T 711
BVERSION ....ocvoeeeecteeee et teste et saee s esa e st es s en et enten e s en st enaes et en s e s st enaes st ens e s st enses st ens et st enaes s enassaneas 712
BWAITSTATE ..ottt eeee et aee s ee et es s s n et ent s s en st en st en e e st enaes st ena e s st enses st ens st ensenae s s annansaneas 712
BXA et ettt et e et e ettt en ettt en st enten et enanseneas 713
BXRAMSIZE ..ottt ee et n s e et et st e st en st en et nsen st en et enten et enansarens 713
SXRAMSTART ..ottt eete et eee e esae et en st n et enten e s s en st entes et en s e s st enaes st ena e s st enses s tensssensenae s nannansanens 714
SXTEAKEY oottt eeee e eeae et s e ee e es s s e n et en s ee st s et en s e s st enae st en s s st en s s st an et enten s enassaneas 715
VAV ] TR 716
ATV = = U] N OO 716
LWRESET ..ottt ettt ettt s e s et e st s e et ee s e e s e e s en et et nne et een e 718
AT =7 o OO 720
LIWSEARCHFIRST ..ot ettt es et s et se st ee s n e s e e e s en et ne s seneanensneensnanen 723
LWSEARCHNEXT ....ooovietieeeseeeeeeees st se et es et s s es s es et et e s esest e e s n e et e ne e s s e s st et e seneasent e eensnenen 725
LWVERIFY oottt eeee et e e s et et e s e s et ee s s e et e e e e s s en et ne e s nsneanent e eensnanen 727
LWWRITE <ottt ettt s e s et et e s een e s st e e e s e e s e e e e s s e en et et e s eeneanent e eensnanen 729
RN B L Y AN B L= O 731
LS 7 T 735
7 Math
ABS
ACOS
AND
ASIN
ATN
ATN2
CHECKFLOAT .. 744
COS ettt ettt ettt ettt en et 746
COSH oottt ettt ettt ettt ettt sttt ettt 747
747
748
749
750
751
752
752
753
755
758
760
764
764
765
766
767
767
768
769
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10
11
12
13
14

[T 1S ST 74 SR 779
DriveCheck ......... ... 180
DIVEGETIAENTILY ..ottt et b ettt b et et e ab e ea e be e et e e bt e bt e et e e nnbeenaneennes 780
DAY =T o1 SO OO O PRSP PRPRPOPPTO 781
DIFVERESET ...ttt h et h e h e bt e bt b et e bt eh bt e e a bR et b e b bt et e nan e nns 782
DIVEREAGSECION ...ttt a bt b e bt e bt eab e ea bt e bt e et e e bt e et e e enb e e enbeenbneennes 782
DIFIVEWIIEESECTON ...ttt ettt b ettt b et et e e ab e e e et e be e ettt e bt e et e e et e enb e e nbneennes 784

T S 785
I N I S 786
I 9 I S 787

L L ANy IS 787
I SR 788
FILETIME 789

T 1] S 790
FREEFILE 791
GETATTR 791
INITEILESYSTEM ..ttt ittt sttt ettt sttt et e te e s e e b e saeem e e em e emteen e e e be e e e emeenaeeneeaneenseeneeaneesneensenneennen 792

S| S 793

794

795

796

796

797

798

798

R PSS 801

[ I TN I I PP PP PR 803
o 0I5 PRPPSUSSR 804
B RE AK .o et et e et r 805
o N RSP 805
L L 806
L | L ST 1 808
CHECKSUM CHECKSUMXOR .....coomtmiiniiaieniissisies e 808

(012 {2 S PP TURRPPPRPPINY 809

(012 0231\ PP PURRPPPRPPINY 811

(012 (@31 PP TSRRPPPRPPINY 813

(012 (@3 51U N | PP URRPPPPPPINY 815
(612 O PP UPRPPPRPPINY 817
(012 (01 1Y/ | = S PP SRUPPPRPPINY 818

(070 ] 0 )1V7=1 ] [0 o IR USRS 819
S T OO TP PP PRSP 819

| =] 3 5 L PP P PP TSTR 822

= 1 PP P P UPT TSR 824

825

825

[ | S PP SRRPPPRPPINY 827
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17 CLEAR
18 CLOCKDIVISION
19 CLOSE
20 COMPARE
21 CONFIGURATION

L O 1 T
FUSING ... bbb e b e e s s e e s s a s e a e e e s b e e ae s
LT 7 = TP
HEXVAL .o b e b e e s e e e e s
=P
MANCHESTERDEC
MANCHESTERENC
I 1 PP
STR2DIGITS o e e e e b e e e s e b e e e s s b b e e e s sab b e e s s b b e e s s bbae e s s abbn e e sbbes
1 PP

L0 N N 7 O
CANGETINTS oo et b et e e b e ns
L O
CANCLEARALLMOBS ......ootiiiicices st
CANCLEARMOB ...ttt e
CANRECEIVE ...t
CANRESET ...t e
CANSELPAGE ...t
CANSEND ...t

L L
CONFIG IWIRE ...t st e b e e ae e sae e neens
L0 | L O O P
(01 [ GO
CONFIGACAX[ACBX ...t b bbb b b e e e e
(O L O
CONFIGADCAJADCB ..ot b bbb b bt a e
CONFIG ADCO-ADCX ...ttt s b e e e aa e b e e b e e s be et e s e saeeae e ns
CONFIG ATEMU ..ot b et b e e s ne e sae e neens
CONFIG BASE ... s b et s b et e s nae e ns
CONFIG BCCARD ..ottt he e e b e b e e b e e e e s ae e sae e eneers
CONFIG CANBUSMODE ...
CONFIG CANMOB ..ottt e b et e e s be et e s ae e saeeaeeneenrs
CONFIG CLOCK ..ttt bbb s b b et b e e b e e e s be e e e s sae e e neers
CONFIG CLOCKDIV ...ttt et e b e e s b e sa e s sae e e ae e e
CONFIG COML ...t h e b s be e et b e e b e e e s b e e e e st saeeaeeneers
CONFIG COM2.....
(01 L[ 1 O
CONFIGDACAIDACB ..ottt bbb b e e e
(01 | L 7 S
CONFIG DATE .ot h e bbb e st b b e e e s be e e e s e e saseaeeae e e
(01 L[ 5 O
CONFIG DEBOUNCE ...ttt st b e e s sae e ns
CONFIG DMA .o b e b e e s he e e e e st e s b e e b e e e e s be e e e st saeeaeeneens
CONFIG DMACHXx
CONFIG EDMA ...t h s et b et e e re e b e et e st sae e es
CONFIG EDMAX ..cutiitiiitt ittt h e a e bbb b e e st b e b e e e s b e e e e s ne e saeeaeene e e
CONFIG DMXSLAVE ..ottt ettt s b e s sae e ns
(O L[ 5SS
CONFIG EEPROM
CONFIG ERROR ..ottt b et s b s a e s ae e b e ns
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CONFIG EVENT_SYSTEM ..ottt ba e s s bba e s 953
CONFIG EVENT_SYSTEM XTINY L..oiiiiiiiii i bbb s saba e 956
CONFIG EXTENDED _PORT ...ttt a e s bbn s 958
LO10 N L N 100U 959
CONFIG FUSES ... bbb e e b b e s sb b e e s a e e s s bba e s sares 962
CONFIG GRAPHLECD ..ottt bbb e b e e sb b e e s s b b e e s s abbae e s s bbn e s sares 964
CONFIG HITAG e b e e b e e s e b e e s b b e e e s s b b e e s sb b e e s s b bae e s s abbn e s sbres 970
CONFIG I2ZCBUS ... e e e e e b e e s s b b e e e s s b b e e s s b b e e s s b ae e s s b a e s sares 974
CONFIG I2CDELAY ... .. 975
CONFIG I2ZCSLAVE ... bbb e e e sab b e e s s b e e s s a e e s s bba e s sabes 978
CONFIG INPUT e b e e e bbb e e s e b e e e e s b a b e e s s hb b e e s sab b e e s s abbae e s sabb e e e sbres 983
CONFIG INPUTBIN .. bbb e s s ab b e e s sab b e e sb b e e s s b ae e s sabba e s sares 984
L1015 PP 985
CONFIG INTVECTORSELECTION ....oiiiiiiii ittt s saaan e 987
[O10 N LC N = 5 PP 988
CONFIG KEYBOARD ... .. 989
L1015 PP 992
CONFIG LCDBUS ...t e e b e e bbb e e s sab b e e s sb b e e s s s ae e s s bbn e s sbbes 998
CONFIG LCDMODE ..ottt e bbb e s s e e s e e s s b e e s s bb e e s s b e s e e sbn s e e aes 1001
CONFIG LCDPIN ..........
CONFIG MODBUS
CONFIG OPAMP ... e s s e s e b e e s s b e e s s b e s s e sbb e e e eaes
CONFIG OSC XMEGA ...t e e e s e s e b e e s b e e s s b e s e s sba e e e eae
CONFIG OSC XTINY ettt bbb b e e s e e e s s b e e s s b e e s s b as s s s sbb e e e eaes
CONFIG PORT .t e s b a e b e e s b e e s s a e e s s b b e e s s b e e s s e b e s s e s sba e e e aae
CONFIG PORT_MUX .ottt bbb s e s s b e e s b e e s s b e s e s sbn e e e eae
CONFIG POWERMODE .
CONFIG POWER_REDUCTION .....ouiiiiiiiiii it ba s sa e 1023
CONFIG PRIORITY XMEGA .. .o a s sba e 1026
CONFIG PRIORITY XTINY Lottt b e a s sbn e 1027
CONFIG PRINT ettt b e b e s b e e s s e s e s s b b e e s s bb e e s s e b e s s e s sbb e e e ae 1028
CONFIG PRINTBIN ..ttt a s b e e s b e e s s b e s s e sba e e e eae 1029
CONFIG PSZEMU ... e bbb e e b e e s b e e s s b e e e s sba e e ae 1030
CONFIG RAINBOW ..ot e s s a e e s b e e s b e e s s b e e e s sbb e e e eaes 1033
CONFIG RGBS e b e e s e e s s e e e s s b b e e s s b e e s s b as e s sbb e e e aaes 1037
CONFIG RCESEND ..ottt bbb b e s s a e e b e e s s b e e s s b as e s sba s e e eae 1042
CONFIG RND ...t s b e b e e e s b b e e s s b b e e s s e e e s s b b e e s s bb e e s s e b e s e e s sbb e e e aae 1044
CONFIG SDA ... . 1046
L0100 O TR 1049
CONFIG SERIALIN ...t e a e b e e s e e s a s e e sba e e e eae 1051
CONFIG SERIALOUT ..ottt e e e s a s e s b e e s b e e s s b e e s s sba e e e eaes 1057
CONFIG SINGLE ... e e s a e s a s e e sba e e e aaes
CONFIG SHIFTIN Lot e e s e s e s b e e s s b e s s s b e s e s sbb e e e eae
CONFIG SPI e e a e b e e s b e e s s e e e s s b e e s s ab e e s s e b e s e e sbb e e e eae
CONFIG SPIx XTINY .
CONFIG SPIX XMEGA ... i bbb e s b e e s b e e s s a s e e sba e e ae 1068
CONFIG SERVOS ... bbb e e s e e e s b e e s s b e s s s b e s e s sbb e e e ae 1071
CONFIG STRCHECK ... a e a s sba e e ans 1075
CONFIG SUBMODE ..... . 1079
CONFIG SYSCLOCK XMEGA ..ot a s sa e ae 1081
CONFIG SYSCLOCK XTINY L.ttt b a e b e s a s e sba e e ae 1082
L0101 0 TR 1084
CONFIG TCBO-TCBL ..t a e s b e e s b e e s b e s e e sba e e e aaes 1087
L0101 O PP 1090
(010 N 10, G TP RPTR 1094
CONFIG TCPIP .... . 1098
CONFIG TIMERD ..ottt e e s a s e s s b e e s s ab e e s s b e s e e sba e e e aes 1109
CONFIG TIMERL .o e e e s a s e s s b e e s s b e e s s b as e s sba e e e aes 1112
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CONFIG TIMERZ . e s b e e s b e s s s b e e s e ba e e e eae 1115
CONFIG TWI, TWIX ottt bbb e s s b e e s s a s e s s b e e s s b e e s s b e s e e s sba e e e aaes 1116
CONFIG TWISLAVE ... bbb a s e s b e e s b e e s s b e s e e sba e e e aaes 1123
CONFIG TWIXSLAVE ...t e e s s b e e s b e e s s b e s e s sbb e e e eaes 1128
CONFIG USB ... bbb s b e e s e e s b e e s s a e e s s b b e e s s ab e e s s b ae s e s sbaa e e aaes 1132
CONFIG USI ... 1138
CONFIG VARPTRMODE ...ttt a e sba e 1142
110 1N LV 0 ] o TR 1144
CONFIG VREF ...ttt bbb b b e s a e s saa e 1147
CONFIG VREGPWR ..o bbb s saaan e 1148
CONFIGWAITSUART ..ot a e e sab b e e s s b an e saaan e .. 1149
CONFIG WATCHDOG ...ttt e a s s b e e s b e e s s b e e s e sba s e e eae 1149
L0101 1T

CONFIG XPIN .....ccoeeeinen
CONFIG XRAM
CONFIG ZCDx

22 CONTINUE ...ttt e e e e et et e e e e s s s e e r e e e e e s nenaaes
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] RSP PRPPR 1248
A5 ENABLE ...t e et e e s e e e rreeeeean 1250
A8 ENCODER ....oiiiiiiii e e et e et e e e s e e e e arraeeaean 1254
2 N | PR PRPPPR 1256
b I RSP PRPPPRR 1257
R | PP PRPRPPRN 1259
BO  FOR-NEXT oiiiiittiiie ittt ettt ettt ettt ettt e e e sttt e e e sa bt e e e ek b e e e e s anbbe e e e e bbb e e e s anbbeeeesanbaeeeeannees 1260
S €1 USRS 1262
Y €1 17 Y B LRSI TRR 1265
I I €1 17 S =1 5 L U PRO 1270
54 GETATKBDRAW ...ttt ettt e ettt e e s st e e e e b bt e e s s bt e e e e nnbaeeeeannees 1274
LT €1 I =] SRRSO 1275
oL S €1 i I = { PR RR 1277
Y A €1 = I = {1 TP SRRSO 1278
oY B €1 I = 4 = C PR PRO 1284
oY €10 1 U | PR TRR 1284
L5101 1 I PP PER 1286
L3 R 1] SRRSO 1287
L2 o 11 o SRRSO 1288
63 ENCryptioN-DECIYPIION ..ottt e e e e e e e e ebe e e e e e e e e e e annns 1288

AESENCRYPT

AESDECRYPT

DESENCRYPT

DESDECRYPT

XTEAENCODE

XTEADECODE
ST b @ Y PR RR

T2CINIT oottt ettt et st s s8Rttt

I2CRECEIVE

I2CSEND oovotetsesetsees ettt

[2START,I2CSTOP, I2CRBYTE, I2CWBYTE, I2CREPSTART ....eviiiiteieiieeiesiesisssessssssssessssssessssssseseenees 1306
LTSI 15 PR PRO 1313
66 IF-THEN-ELSE-END IF ...ttt ettt s bbe e st e e e 1313
A 1N SRR 1314
TS T N = PR RR 1315
B9 LCD COMMENAS ....uviiiieiiitiiee ettt ettt et e e e sttt e e e st e e e e sttt e e e e sabe e e e s anbbe e e e e anbaeeeeannees 1317

BOX ottt ettt R ettt 1317

L] U 1322
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5 5P 1335
LCDAUTODIM ..ttt bbb e e b e e e ab b e e s s b b e e e s s bbb e e s s b b e e s s b e s e s s sbna e e aes 1338
1 7 TR 1339
[ 5511 5 TR 1341
[ 5 TR 1341

[0 L0 @ AN I N TR 1342

[ 5 ] TR 1342
LN E e e e e e e 1344
[ I TP 1347
LOWERLINE ... b b e e s b e e s b e e e s s b e e s s b e e e s sbea e e aes 1347
PSET

L 1= 1 X G TR
SETFONT e e e e e s s b e e s b b e e s s b b e e s s a e e s s b b e e s s ab e e e s a s e e ba e e ae
SHIFTCURSOR
SHIFTLECD .ot e e b e s b e e e s s b e e s s b b e e s s b b e e e s s b b e e s s bb e e s s e b e e s e s sbb s e e aae
SHOWPIC .. e e e e e s b e e s e e e s s b b e e s s b e e s s b e s s e sbb e e e eaes
SHOWPICE
THIRDLINE

TO LOAD ot e e e e e e e e e e n e
TL LOADADR ...ttt

72 LOADLABEL

73 LOADWORDADR
TA LOCAL .ot e e a e e

75 LOOKDOWN

T8 LOOKUP ..ottt e e e e e e e

77 LOOKUPSTR

T8 LOW it e e e e e a e e e e s
T MAGCRO ...
80 MAKEBCD ...ttt
8L MAKEDERC ...t e e e
82 IMAKEINT e e e e e e s s e et e e e e s e e e e e e e

83 MAX

84 MEMUCOPY ..ot
85 MEMFILL .. e e

86 MIN

87 MOD e e
B8  INBITS i

89 NOP

90 ON INTERRUPT
OL ONVALUE ...ttt e e e s e e e e e e e e e e e e e
92 OPEN e

93 OUT

94 PEEK oo
LSS T o O 1 OO P PTTRO
96 POPALL ..o

97 POWER MODE
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98 POWERDOWN ...ootiiiiiiii ittt e e e e s s s e et e e e e s s s e e e e e e e e n e 1398
99 POWERSAVE ...ttt s e e e e e e e e 1399
100 PSZMOUSEXY ...oiiiiiiiiiieieeieeee ettt ettt e et e e st e s s e e e s s e e e s e e e e nnn e e e s e s 1399
LOL PULSEIN L.ttt e e s e e e e e s e e s r e e e e e e s e s nanrnre s 1400
102 PULSEOUT .ottt e e s sttt e e e e s s st e et e e e s e s sanrnnee s 1401
LO3 PUSHALL .ottt st et e e et e e s e e e s e e s 1402
02 ST P R 1402
105 RECSSEND ..ottt e e et 1405
106 RCSSENDEXT .ottt ettt e e e e s s s r e et e e e s e s rere s 1409
107 RECBSEND ..ottt et s e 1411
LOB READ ..ottt s e e e 1413
109 READEEPROM ....coiiiiititit ettt 1415
110 READHITAG ..ottt e ettt e e e s s st e e ne e e s s r e 1417
111 READMAGCARD ...ooiiiiiiiiie ittt ettt 1420
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11

Keyword Reference
1WIRE

1Wire routines allow you to communicate with Dallas 1wire chips.
1WRESET(78, 1WREAD|7261 , 1WWRITE|7261 , 1WSEARCHFIRSTI7251, 1WSEARCHNEXT [725)

L 1WVERIFY|72 , 1WIRECOUNT [716)

CAN
CONFIG CANBUSMODE es8, CONFIG CANMOB [s93;, CANBAUD [846), CANRESET |a44),

CANCLEARMOB /843, CANCLEARALLMOBS 842, CANSEND |8451, CANRECEIVE 8431, CANID 842,

CANSELPAGE /848, CANGETINTS [84h)

Conditions and Loops

Conditions execute a part of the program depending on a condition being True or
False

IF-THEN-ELSE-END IF[s5 , WHILE-WEND 1051, ELSE 21, DO-LOOP 1231 , SELECT CASE

- END SELECT sl , FOR-NEXT l260) , CONTINUE l1165), REDO f1422)

Conditional Compilation
#|F #ELSE #ELSEIF #ENDIF , VAREXIST [e04)

Configuration
Configuration commands initialize the hardware to the desired state.
CONFIG/es51 , CONFIG ACI[esti , CONFIG ADClesd1 , CONFIG ADCxles?1 , CONFIG BCCARD

"), CONFIG CLOCK /8951, CONFIG COM1 /o081 , CONFIG COM2 o1y, CONFIG DAC /o8,
CONFIG DATE (25}, CONFIG DMXSLAVE 048, CONFIG EEPROM|es2) ,CONFIG

EXTENDED_PORTI/es81 , CONFIG PS2EMU w0l , CONFIG ATEMU [ss3 , CONFIG I2CSLAVE e78)

, CONFIG INPUT les3, CONFIG GRAPHLCD ek, CONFIG KEYBOARD es%1, CONFIG
TIMERO 15 , CONFIG TIMER1 l11:21 , CONFIG LCDBUS lee8) , CONFIG LCDMODE fscot) ,

CONFIG 1WIRE/ss71, CONFIG LCD/e921 , CONFIG OSCliosl, CONFIG SERIALOUT luostl ,

CONFIG SERIALIN st , CONFIG SPI|wetl , CONFIG SPIx w068, CONFIG SYSCLOCK |t ,
CONFIG LCDPIN woi] , CONFIG PRIORITY |26l , CONFIG SDAlw0ss1 , CONFIG SCL w04t ,
CONFIG DEBOUNCE /o351, CONFIG WATCHDOG 14 , CONFIG PORT , l:ICOUNTERO AND
COUNTER1 11721 , CONFIG TCPIP 081 , CONFIG TWISLAVE 1125 , CONFIG SINGLE l10s5! ,
CONFIG X10/uset , CONFIG XRAM st , CONFIG USBlus2l , CONFIG DPlesti , CONFIG TCXX
10ss) , CONFIG VPORT [t CONFIG ERROR les51, CONFIG POWER REDUCTION lez3, CONFIG
EVENT_SYSTEMlIes5) , CONFIG DMA o35, CONFIG DMACHXx [e371 , CONFIG SUBMODE |7 ,
CONFIG POWERMODE o1 , CONFIG XPIN|ussl , CONFIG FT800/es8) , CONFIG I2CBUS o741,
CONFIG EDMA /o451, CONFIG EDMAX o451, CONFIG INPUTBIN [es#) , CONFIG MODBUS |oo51 ,
CONFIG PORT_MUX w01, CONFIG VREF /i, , CONFIG TCAlws#, CONFIG TCBlws7, CONFIG
TCDws0), CONFIG RC5 1057, CONFIG RC5SEND 1021, CONFIG VARPTRMODE [1:42)

Conversion

A conversion routine is a function that converts a number or string from one form to
another.

BCD/e25) , GRAY2BIN [s3fl , BIN2GRAY [6251, BIN/s281 , MAKEBCD lise5) , MAKEDEC lsscb ,
MAKEINT i) , FORMAT 8281, FUSING [s3) , BINVAL [6251 , CRC8/e081 , CRC16/s151, CRC16UNI
le15) , CRC32[e171, HIGHi2sn , HIGHW [12s51 , LOW l136r) , AESENCRYPT 12651 , AESDECRYPT lizs0) ,
FLIP2s5 , CRCMBe18) , CRC8UNI ety , MANCHESTERDEC 835, MANCHESTERENC [e351,
DESENCRYPT |22 , DESDECRYPT 1z6)
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DateTime
Date Time routines can be used to calculate with date and/or times.
DATEus) , TIME zob) , DATE$ [uetl , TIME$ 1081, DAYOFWEEK [11611 , DAYOFYEAR [ussol ,

SECOFDAY l2051 , SECELAPSED[12021 , SYSDAY [12061 , SYSSEC 12001 , SYSSECELAPSED [1206)

Delay
Delay routines delay the program for the specified time.
WAIT o) , WAITMS lsor , WAITUS l16051 , DELAY l1227)

Directives

Directives are special instructions for the compiler. They can override a setting from
the IDE.

$ASMleos) , $BAUDIeo71 , $BAUD1 6081 , $BIGSTRINGS le11) , $BGFle081 , $BOOT 6121,

$CRYSTALe251 , $DATAl6261 , $DBGl6281 , $DEFAULT le36) , $EEPLEAVE 635, $EEPROM [eat ,

$EEPROMHEX (635 , $EEPROMSIZE 635, $EXTERNAL6sh , $HWSTACK [648) , $INCles3),

$INCLUDE 6541, $INITMICROIesé1, $LCDles71 , $LCDRS/e621 , $LCDPUTCTRL [6581 ,

$LCDPUTDATAlest1 , $LCDVFOQless) , $LIBles5 , $LOADER 6671, $LOADERSIZE/6851 , $MAP [eeh)

, $SNOCOMPILE|es51 , $NOINIT les61 , $NORAMCLEAR 6851 , $NORAMPZ[es61, $PROJECTTIME
les8), $PROG 6851, $PROGRAMMER 6961 , $REGFILE l60h , $RESOURCE 6951 , $ROMSTART l697)
$SERIALINPUT 6981, $SERIALINPUT1 /7061, $SERIALINPUT2LCD 701, $SERIALOUTPUT |71,

$SERIALOUTPUT 703, $SIM 705, $SWSTACK7051, $TIMEQUT [7081 , $TINY [716,

$WAITSTATE 15 , $XRAMSIZE 715, $XRAMSTART 7141, $XAl715 , $CRYPT 624,

$NOTRANSFORMIes?1 , $FILE 635, $AESKEY l606) , $XTEAKEY[715), $STACKDUMP/70%1,

$NOFRAMEPROTECT e85 , $FRAMEPROTECT 6371, $FORCESOFTI2Cles5) , $BOOTVECTOR

615, $REDUCEIVR 6061 , $TYPECHECK 7161, $NOTYPECHECK (684

File
File commands can be used with AVR-DOS, the Disk Operating System for AVR.
BSAVE 77k , BLOADI7751 , GET lizet) , VER 051 , DISKFREE 7781 , DIR[7771, DriveReset 785 ,

Drivelnit/7sh) , LINE INPUT [7eh , INITFILESYSTEM /793, EQF /785 , WRITE eoly , FLUSH [7961 ,
FREEFILE7el) , FILEATTRI7s6 , FILEDATEI7sh , FILETIME|7e8) , FILEDATETIME |77, FILELEN

7881 , SEEK s , KILL|793), DriveGetldentity|7st), DriveWriteSectorl7eh , DriveReadSector
785, LOCl79%1, LOF[7981, PUTluc2) , OPENfusss) , CLOSE [s48) , CHDIR 7751, MKDIR[7961 , RMDIR
7981 , NAME |77 , GETATTR 711, SETATTRI7981 , CLEARATTR[776)

Graphical LCD

Graphical LCD commands extend the normal text LCD commands.
GLCDCMDuws3 , GLCDDATAws, SETFONT st , LINE 13431 , PSET 161 , SHOWPICluastl ,

SHOWPICE 151 , CIRCLE 1515 , BOX 15 , RGB8TO16 1350}

I2C

I2C commands allow you to communicate with I2C chips with the TWI hardware or
with emulated I12C hardware.
I2CINIT ls0) , I2CRECEIVE 1303 , I2CSEND 13051 , I2CSTART, I2CREPSTART, I2CSTOP,

I2CRBYTE,I2CWBYTE 1306

I0

I/O commands are related to the I/O pins and ports of the processor chip.
ALIAS 7351, BITWAIT /8051 , TOGGLEiss5), RESET |z , SET sl , SHIFTINwed) , SHIFTOUT
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1), DEBOUNCE [12) , PULSEIN fsao0) , PULSEQUT fuaor}

Micro

Micro statements are specific to the micro processor chip.

IDLE 5 , POWER modelis? , POWERDOWN [z , POWERSAVE 135 , ON INTERRUPT lss7b) ,
ENABLE l12s0) , DISABLE 12461, STARTuss81, ENDuzss) , VERSION 6051 , CLOCKDIVISION [ea7 ,
CRYSTAL b , STOP s

Memory

Memory functions set or read RAM , EEPROM or flash memory.

ADR|7sf1, ADR2 73t , WRITEEEPROM i1l , CPEEK 11751, CPEEKH [u17s1 , PEEK l1365) , POKE 13661 ,
OUT st , READEEPROM 151, DATAlurrl , INPlis5), READws5) , RESTORE w4251 ,
LOOKDOWN 1631 , LOOKUP/3651 , LOOKUPSTR [13s61 , LOADADR [13s81 , LOADLABEL |15t ,
LOADWORDADR [uss51 , MEMCOPY lis72) , GETREG 1281 , SETREG 141 , VARPTR |1e0f1 , MEMFILL

1374

Remote Control
Remote control statements send or receive IR commands for remote control.
RC5SEND fuo5l , RC6SEND [141t) , GETRCS5 l1278) , SONYSEND [uss)

RS-232

RS-232 are serial routines that use the UART or emulate a UART.

BAUD luss) , BAUD1 |1usb), BUFSPACE 14011 , CLEAR [846), ECHO 21 , WAITKEY [1s:) ,
ISCHARWAITING 131 , INKEY l1402) , INPUTBIN luas7) , INPUTHEX [1406) , INPUT [1463 , PRINT [1s0t) ,
PRINTBIN [1s0s) , SERIN [1s06) , SEROUT [1505) , SPCluso8) , MAKEMODBUS a6

SPI

SPI routines communicate according to the SPI protocol with either hardware SPI or
software emulated SPI.

SPIIN 153 , SPIINIT 1511 , SPIMOVE lis15) , SPIOUT 15181 , SPI1IN 1525 , SPILINIT lisaf) ,
SPI1MOVE/si5l , SPI1OQUT fisis)

String

String routines are used to manipulate strings.

ASCls18) , CHARPOS 155, UCASE/ssl , LCASE 1527 , TRIMus61 , SPLIT [1ss#1 , LTRIM 125 , INSTR
1526 , SPACE 153 , STRING 156 , RTRIM|1ss2) , LEFT ls28) , LEN 1525 , MID [1sa6) , RIGHT lsst) , VAL
s38) , STR8s8) , CHR[s2f1 , CHECKSUM 808} , CHECKSUMXOR [s081, HEX [es%), HEXVAL [s33) ,
QUOTE 521 , REPLACECHARS [1s%01 , STR2DIGITS les7) , DELCHAR |is20), DELCHARS 15211
INSERTCHAR [1522] , JOIN [usot)

TCP/IP

TCP/IP routines can be used with the W3100/I1IM7000/1IM7010/W5100/W5200/
W5300 modules.

BASE64DEC/is«) , BASE64ENC|iss6) , IP2STR 15551 , UDPREAD [1565) , UDPWRITE |1sss] |
UDPWRITESTR fiss) , TCPWRITE1s%) , TCPWRITESTR l1s%) , TCPREAD [157%) , GETDSTIP st |
GETDSTPORT |ss11 , SOCKETSTAT 15711 , SOCKETCONNECT 1567 , SOCKETLISTEN 15711 ,
GETSOCKET lis51 , SOCKETCLOSE 15641 , SETTCP l1ss5) , GETTCPREGS |1ss51 , SETTCPREGS [1se0) ,
SETIPPROTOCOL[1ss6) , TCPCHECKSUM 15731 , SOCKETDISCONNECT 1501 , SNTP used) ,
TCPREADHEADER 171 , UDPREADHEADER [1ss5), URL2IP l1se5)
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Text LCD

Text LCD routines work with normal text based LCD displays.

HOME w1 , CURSOR 1251 , UPPERLINE 13571 , THIRDLINE 15571 , INITLCD 1351 , LOWERLINE [147
, LCD 12551, LCDAT hisad) , FOURTHLINE l12221 , DISPLAY 12251, LCDCONTRAST |13 , LOCATE 1471 ,
SHIFTCURSOR 1551, DEFLCDCHAR lisz6) , SHIFTLCD st , CLSlw22) , LCDAUTODIM iss1 ,
LCDCMD |41, LCDDATA 1351, LCDFONT lise?)

Trig & Math

Trig and Math routines work with numeric variables.

ACOS 7 , ASINI7ahy, ATN[742) , ATN2[743, EXP[748, RAD2DEG/76# , FRACI7s61, TANI[en ,
TANHI771, COSl61, COSHI7h , LOGI7s21, LOG10/7521, ROUNDI7651, ABS|7361, INT 75t ,
MAX |ws01 , MIN[w=51 , SQRI7681 , SGN 768, POWER 781, SINI7e61, SINH 768, FIX[7481 , INCR lia1#)
, DECR i), DEG2RAD|7471 , CHECKFLOAT [7481 , MOD s , QSIN 7661, QCOS 7641, AND|738),
OR[7s51 , XOR[7701, NOT [7s3)

Various

This section contains all statements that were hard to put into another group
CONST/unl , DBGiit) , DECLARE FUNCTION 2251 , DEBUG 121, DECLARE SUBuzi1 , DEFXXX
z2r) , DIM|[1226) , DTMFOUT 12631 , EXIT 12671 , ENCODER 1251 , GETADC 12651 , GETKBD |1z751 ,
GETATKBD w201 , GETRClizrl , GOSUB 12651 , GOTO 12861 , LOCAL l13s0 ,ON VALUE 13651 , POPALL
137, PS2MOUSEXY l1ss51 , PUSHALL l1402) , RETURN 14361 , RND l14st) , ROTATE 1221 , SENDSCAN
14 , SENDSCANKBD 14451 , SHIFT 1471 , SOUND lsee0) , STCHECK 15601 , SUB 15451 , SWAP l1s5 ,
VARPTRliect) , X10DETECT 651 , X10SEND:e151 , READMAGCARD 14201, REM 12}, BITS [e0d1 ,
BYVAL 8051, CALLsob1, #IF/eok) , #ELSE 6o , #ENDIF|e0s) , READHITAG i , SORT luess] ,
XTEADECODE lzs8) , XTEAENCODE 12071 , BREAK 8051, COMPARE s5f1 , NOP/ss7) , SIZEOF |uesr1 ,
WRITEDAC 1161 , TYPE o7

RAINBOW WS2812

Rainbow or WS2812 LED statements and functions.

CONFIG RAINBOW lues51, RB. ADDCOLOR w68, RB ANDCOLOR |1, RB. ORCOLOR 1470,
RB_SUBCOLOR/um), RB_CLEARSTRIPE w711, RB_CLEARCOLORS 17, RB_FILL [1472)

RB FILLCOLORS w51, RB FILLSTRIPE|w5 , RB SELECTCHANNEL 1462, RB SEND l464),
RB_SETCOLOR/us, RB_SWAPCOLOR/w%, RB_ROTATELEFT hunsl, RB_ROTATERIGHT [1477),
RB SHIFTLEFT ), RB SHIETRIGHT /%, RB CHANGEPIN/uss), RB SETTABLECOLOR 1471 ,
RB_GETCOLOR/us, RB_ LOOKUPCOLOR 1«41, RB_COLOR /1631 , RB_COPY |uaes]

FT800-FT801-FT810

CMD8is0) , CMD16 l1est) , CMD32[161) , RD81eoil , RD 161608 , RD32 16051 , WR8 1051 , WR16 [uros) ,
WR32 [1706]

XMEGA
READSIG izl , ATXMEGA [4251

XTINY
XTINY/465
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MEGAX
MEGAX [496)

AVRX
AVRX [503)

1.2 Changes
1.2.1 What is new in 2087
Modifications in 2087

options, programmer shows an image (when available) of the selected programmer
config varptrMode . added to change behavior of Varptr()

TYPE 157 support added.

xtiny low IO registers would not paint red/blue in the simulator.

print fusing() with a single array would fail because of a bug that trashed a register.
- new $USER [} directive added for creating .usr files for the Xtiny platform. This is a
user signature data. Using $USER and DATA you can create the .usr file

- config TCDx changed so CTRLA is written last and the the status.0 bit is checked.
without this the timer would not initialize properly

- readsig() for xtiny uses a named constant since the address might be different for
other xtiny platforms.

- $PROGRAMMER 6961 supports serial number for MCS EDBG programmer

- 1wread|20(bts , PinE , 3) failed when bts was a variable.

- Config printX ) has an additional parameter : DELAY=time. This is an optional
parameter that can be used to delay for the specified time before the data direction
pin is switched

- Options, Environment, IDE, new parser has an updated description.

- When using new parser and wrong syntax for $regfile, the setting from the config
file was used. Now you will get an error so it is clear you use the wrong DAT file.

- When storing project .prj file in a folder other than the source, source code errors
reported by the compiler were not jumped to when double clicked in the Error
window.

- Alert window position is saved.

- STOP WATCHDOG bug fixed for Xtiny platform.

- Simulator IO grid improved for speed. Other grids in simulator are improved as well
since they use the same improved code.

- Simulator SRAM grid improved for speed and displaying options. See help.

- I2CINIT bug fixed for xtiny 8 pin devices which have a different port for I12C

- When updating from an old version and keeping settings files, the options, Compiler
, LCD could have a value of nothing(not selected). This could cause the compilation to
end without creating bin/hex files.

- Alternative rename added using References, right click menu : RENAME|wof1, This will
rename the selected item in the whole project, including the files on disk that are not
loaded.

- Microchip CMIS-DAP programmers|2o7 support added. The programmer is named
MCS EDBG programmer.

- Config DMXSLAVEe$ bug fixed for COM4. Also COM5 and COM6 added.

- Search and Replacelss1in files added. this is similar to Search and Find in Files but
you can replace text.

- Find, search and replace button added to clear the history. this replaces the right
click menu.

- readSig|w2() support for Xtiny platform added.

- MCS UPDI programmer 205 info added for USB virtual COM drivers/chips.
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- _XTINY/46) constant in the DAT files set to 4 for the EA series since they differ
significantly.

- Xtiny EEPROM writing updated and modified since all series handle this different in
the NVM.

_EPROM_PAGESIZE is now an internal constant since it is used in the xtiny.lib. This
does also fix a potential EEPROM write problem for some UPDI processors. This
constant is auto generated by the compiler.

- Pulseout did not work on normal AVR extended ports. An extended port has a
memory address > &H60
- Using INPUT on XMEGA with a software UART would result in stack loss caused by
code intended for the HW UART.
- Using .\ for include files could load the file twice in the IDE when clicking the Error
window and the code explorer. While this is fixed now, to include files that reside in
the same folder as the main application, do not prefix the file.
- $programmerleet) additional COMPORT option did not work for MCS Bootloader. Also
notice that New Parser must be selected in Options, Environment, IDE for this option.
- GETRC fix for xmega and Xtiny. While XMega would work with passing DDR register,
the Xtiny passed the wrong register. Now all platforms can pass PINXx register.
- CONFIG XPIN accepts both OUTPULL and PULLUP as a parameter to activate pullup.
While normal AVR only supports pullup for input mode and the Xtiny till today also
support pullup for input mode only, the Xmega supports various

modes in output mode as well. Since XMEGA was the first chip with pullup and
atmel named it outpull we used this term too. But as it will be confusing for Xtiny/
normal AVR, PULLUP is added.
- MCS UPDI programmer supports P3 protocol too as found in the EA series.
- Simulation of xmega eeprom did not work.
- READ statement did not support multi dim arrays. The optional number of bytes
parameter was not described in the help.
- Room for labels and other data increased in order to fix error 337.
- MCS UPDI programmer write counter added. It keeps track how many times a
processor is programmed based on its serial number.
- SAFE option for DIM had a bug for one usage case. Also optimized the code for
multiple safe access.
- The simulator memory handling had a bug for LD reg,X so depending on used
platform this could result in wrong simulation.
- HW register color could not be changed anymore.
- Bigbuffers added for COM1/USARTO. It uses bigbuf.lib which need to be included
using $LIB. Set this option using CONFIG COM1 BIGSIZE instead of SIZE.
- Config-kbd extended in DAT file with possible options
- CANSEND (84 statement added. this statement does not wait/blocks the code. see
help.
- Watchdog documentation improved for xtiny. also added example watchdog-
avrx128da28.bas
- Splash window adjusted to show new xtiny processors
- Some DAT files had the wrong flash_size value which results in programming
problems
- Find window lost right click copy,past,cut options when 'clear history' was added.
- Config comx new options RX and TX enabled/disabled were reversed. (tx would
disable rx and vice versa)

1.2.2 Whatis new in 2086

- config sections are also grouped for code collapse

- toggle code improved for word,int,long. Also bug fixed when toggle as used on a
port with constant like porta.pd3

- spilmove and spimove for xtiny using manual SS setting would set DDR instead of
PORT register
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- SW UART Inkey, Input, Waitkey revised for $timeout. $timeout maximum value is
&HFF_FF_FF. Input will end when one of the incoming characters times out.
- attiny861 , START TIMER did actual stop the timer since the wrong value was
written.
- buffered serial port changed. since a global variable is used for the buffer count, the
interrupts are disabled and reenabled during updating this variable. but users that
use the BYTEMATCH option in combination with serial input code

like input, inputbin, etc. autmatic enable the interrupts since reading disable/
enables global interrupts. this can lead to problems. it is not good practice to read
data from the interrupt but since many users seems to use this

we changed the CLI/SEI so that the I-flag is restored and thus global ints are not
enabled by reading inside the ISR.
- using rnd() with config rnd=32 on a word/integer result in an internal variable error

### CODE BREAKING CHANGE ###
- config comx /51 TXPIN becomes TX_RX_XC_XD_PIN. This better reflects that all
pins belonging to the USART will have an alternative pin value
This only breaks old code when the TXPIN option was used.
HHEHHHB R BB HHH BB HHHHRRHHHH

- config comx for xtiny platform has a new option : TX=DISABLED|ENABLED and
RX=ENABLED|DISABLED by default both TX and RX are enabled. but you can disable
the Transmitter or Receiver
- M324PBdef.dat updated to support second TWI channel. See also the M324PB
sample.
- included fonts for graphical LCD are now word aligned. this in case the user uses
multiple END statements.
- drivers(libs) updated that were unsafe when using port pins on an extended
address.
- I2C_TWI-MULTIL.lib : i2cstop missed setup call to _i2c_chan_setup when CONST
_TWI_STOP_TIMEOUT was not defined resulting in a hang up
- AVR-DOS updated for xtiny and added sample files : FlashCard-demo-XTINY.bas ,
Config_MMCSD_HC_XTINY.inc , CONFIG_AVR-DOS.inc. See also the AVR-DOS topic
description for a sample.
- bootloader added for megax : BootLoader-MegaX.bas the file m4808-tca0-BOOT.
bas can be used to load the demo which uses $romstartles?. See also Using a
BOOTLOADER [2s51
- dim SAFE changed see help
- val() to a double for a string with leading + would result in NAN.
- decr/incr did not protect variables dimmed with SAFE
- editor multi search highlight and multi selection highlight added. See Options
Environment/1s6)
- com5 and com5 buffered output for xtiny bug fixed where there was a double label
used.
- RTF export now capitalizes IO registers, just as they appear on screen.
- simulator now uses a separate register space. old AVR, xmega and xtiny have
different memory maps. while older AVR can reach the registers by a pointer, the
xmega and xtiny can not do so.

while desgning the simulator there was one memory area. but it turned out that
some instructions writing to registers, actually wrote to lower 10 space. So this has
been rewritten.

This means that a lot of the simulation code has been changed. Please report any
simulation bug to support.
- config dmxslave support added for xtiny platform
- xtiny buffered serial input for com5 and com6 gave a duplicate label error
- some programmers like stk200,stk300, kamprog had no icon any longer in the
toolbar. and the chosen size was not working either.
- clearing history in search box did not work properly(right mouse button)
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- config tcpip for w5500 supports xtiny
- CLS in $ASM block mistaken as BASIC CLS
- shiftout number_of_bits would not accept a local/param
- buffered serial output com5 for xmega caused an error
- dcf77le2n xtiny support added for timer TCAQ
- user EDC had a great idea about notification of usb-serial ports. you are notified
with an alert window when a CDC is added or removed
- $programmer extended with constants for programmers and additional COM
parameter. prog.inc contains the constants for the programmers
- writedacl0) statement added for xtiny platform
- simulator usart emulation added for xtiny platform
- baud statement implemented for Xtiny
- getrc5 s xtiny support, also background mode added for TCBx. check config-rc5 in
the help and the avrx128da28-RC5-Background-send-receive.bas example
- rc5send|ws xtiny support, check config rc5send
- config tca0 splitmode fixed. see also the example. this also requires an update of all
DAT files.
- $romstart number of bugs in simulator fixed (elpm, Ipm)
- Baud statement improved. it did not support channels for a HW UART. it will also
raise an error when you try to use non existing channels.
- FM24C64_256-XMEGAlw.lib support for strings added.
- UPDI addon support for more processors : mega808,1608 and 3208. also added
64DB32,128DB32,128DA48,128DA32,32DA48,64DA64,128DA28
- updi programmer /203 enhanced, it works up to 1.6 Mbaud now. not all processors
support this. See help. Also added unlock chip function.
also added lockbit table to DA/DB series. these platforms use a 4 byte ID to lock.
updi can use DTR/RTS for switching data and/or a 12V pulse. 12V pulse is used to
access UPDI when the updi/reset are shared and the pin is programmed for reset
function.
- tcpip w5500 corrected a bug for xmega with > 64KB processors. mixing tcpwrite
and tcpwritestr could result in sram accessing a wrong page.
- some checks added for string assignment/passing byval. when constants are used
that are too big you get an error. you also get an error when you claim more temp
memory than specified with $framesize.
see also the help for error 406. The option need to be turned on using CONFIG
STRCHECK=ON
- string to double conversion with string in scientific notation conversion bug fixed
when there was a leading minus. also added support for the bigger xtinies.
- some scaling problems fixed.
- DB/DA series use a different method for the UPDI fuse/eeprom/signature writing.
This is corrected.
- xtiny with 128 SRAM did not simulate correct. Also the MSB of pointers were not set
since normal AVR do not need this for 128 SRAM chips.
since xtiny has a different memory model this lead to memory bugs
- optimization did not recognize flag registers. code like : portf_flags = portf_flags
would not be executed.
- kamprog icons were not visible due to a change in icons
- writing a constant to an eeprom string on a normal AVR would fail
closing bascom with programmer window open produced an access error
lib manager can add a routine from the clipboard
int_trig.lib 64K boundary bug fixed (gsin/qcos)
xtiny/megaX dat files had ADC value exchanged for 8bit/10bit resolution selection
- mcusr register was not properly cleared at start up for old AVR processors. only the
WD flag was reset, notice you should not write a 0, since some AVR have other
unrelated bit flags in the MCUSR register!
processors like that will have an additional mask in the dat file : WD=MCUCSR.
WDRF,$EQ
- assigning a hex number to a double did not work for all numbers
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- waitkey() for the software uart did not support timeout.
- View Show Alert Window/| e

1.2.3 Whatis new in 2085

version 2085.003(beta 3)

- getadc() checks data type for xmega/xtiny. data type should be integer/word

- $SIM -> _SIM was not properly colored when using 'show excluded code' option

- simulator gave overflow error when kept running for a long time.

- simulator dual port registers support added. this means that using virtual ports will
update correctly the normal registers

- join25)() function added as counter part of Spliths#() function

- lookdown[ss3)() support added for dword/long

version 2085.002(beta2)
- movw code replaced by mov when the processor does not have the movw
instruction. only applies to old processors
- xtiny platform config SPIx has an additional option SPIPIN to specify which port pins
must be used for the SPI bus
- since some xtiny(megaX,AVRX) have multiple SPI, config SPI1 is added to configure
the second SPI bus. This works for SPI1IN, SPI10UT, SPI1MOVE.
- mid function and mid statement rewritten. the start position is not simply added but
checked so it can not be placed beyond the end of the string

use the byte variant to terminate the string like : mid(somestring,index)=0.
- Both MID /s statement and function support $bigstrings
- instr() function updated to be more safe. since you can specify an offset, this offset
is checked so it will not read beyond the string.
- space=3)() and stringls#)() functions moved to mcs.lib and also added support
for $bigstrings
- delcharkhs»)/insertcharl1 support $bigstrings e
- bascomp e utility updated

version 2085.001 (betal)
This is an updated to support the DB series.

- make sure to read about PRESERVE and OVERWRITE in the CONFIG e options.

- lcd_i2c_PCF8574.L1IB updated version included.

- megalbM1,32M1 and 64M1 corrected for LIN/JUSART

- rainbow libs rolled back. the automatic platform code had the disadvantage of
requiring a call instead of rcall

- font editor fixed. The width of the font was not properly saved when it wasn't a
multiple of 8.

- various fonts changed in IDE. There is also a new option to override the windows
system settings.

- m48pb dat file modified. DDRE entry was invalid

- a number of icons are changed. Also new bigger icons included which can be
selected in the options. This is intended for high resolution DPI. The icons are still in
the ICO format however which mean that they do not scale perfect as SVG would do.
This is in the works as well.

- DB/AVRX 503 support. The xtiny add on is required. You need to update the add on
lib.

© 2025 MCS Electronics



38

BASCOM-AVR

1.2.4

What is new in 2084
version 2084.001

- mega4809 added to xtiny platform. See also MEGAX [490)
- xtiny support added to i2cslave add on.
- LCD I2Clwsb) driver from O-Family included that supports up to 8 LCD.
- xtiny alias portx,ddrx and pinx have been changed from the port_out to the virtual
address. this also required the following :

- 1lwire,i2c,getrc,pulsein,pulseout,serout,serin,i2cbus and rainbow changed for new
port mapping
- config COM/a?) for xtiny has a new option to chose the alternative pin. TXPIN=option
- xtiny TCBO: CCMP_OTP renamed into CCMP_OUTPUT. Also reversed enable/disable.
And ASYNC enabled/disabled were reversed too.
- xmega dat files corrected for DACA/DACB.
- xmega config eeprom=quick|mapped did not simulate properly
- xtiny config port_mux did not set the proper register value for TCAx and TCBx
- portmux support complete rewritten. data is stored in the dat files. see also
config_portmux w4 for important information.

most choices list the pin humber name now.

- sizeoflwsr)() function added. it returns the size of a variable in memory.

- xtiny config sysclock prescaler value 6 was missing.

- simulator fix for xtiny (register offset). Also register name length extended to 32
characters

- htrc110.LBX added * for used equ so they can be adjusted by the user

- DTR option for terminal emulator. you can set the DTR pin level for the terminal
emulator just like you can for the RTS pin.

- mysmartusb light programmer problem with EEPROM programming solved

- const _TEXTLCDKIND s>} added which contains the text LCD kind like : 162 for 16x2
- the tool tip info (SHIFT key) shows the length of a string constant when moving
over a string constant.

- xtiny support added for AVR-DOS

- serin/serout implemented for xmega and xtiny

- SWAP/:= can swap a long/dword too

- glcdST7565R.lib adjusted for RAMPX boundary in showpic

- xtiny enable/disable set wrong bits for the timers

- xtiny start/stop switch the enable bit for timers

- datetime.lib modified for xtiny

- split() did not raise an error when using non-strings. The result array must be a
string array.

- syntax check/compile did reset the stk200 programmer reset pin

- xtiny tcb1l added which was missing.

- UPDI programmer speed increased. baud is selectable. 225000 is the maximum for
the default updi clock.

- IDE did not compile for the right processor when multiple $redfile directives were
used with #IF#ENDIF.

- Font size increased in IDE. Default is now SEGUI 12. When you use a different
language in options, this might not be visible.

Also changed IDE so that high resolution monitor should show better font when
bigger fonts are chosen. The icons/images still need to be changed to vector drawn
images so they can scale better.

- more xtiny samples
- IDE can updatel s a number of add ons
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1.25 Whatis new in 2083

For the Xtiny the following changes were made to
2083.008:

- xtiny 8 pin chips set the wrong tx pin for config com. as a work around, you can
define a portb alias that points to portA
- printing a constant using the str() function : print str(hnumber_constant) would
include a leading space for positive humbers. Variables do not have

this (VB behavior).
- xtiny config xpin was missing the INVERTIO option in the DAT files.
- passing a big string for which the size could not be determined, would not release
space which would result in a quick crash.

to determine the size of passed strings, you best declare with the size indicator
like : someString as String * cSize
- config spi0 for xtiny 202,402,212,412(8 pins) did not set the SS pin in the proper
state.
- config vref was not described in the help
adc.bas sample added for xtiny
xtiny dat files updated for config adc and signature row offset adjusted.
xtiny adcl can also be configured now
xtiny renamed ACI to AC : config ac0. Also added acl and ac2
xtiny config dacl and dac2 added.
xtiny config port_mux added.
xtiny SPI sample added
- showing report in project mode inside the editor as a TAB did not set focus to the
report.
- xtiny dac.bas sample added
- xtiny portmux.bas sample added
- optional custom defined menu shortcuts added. See help : Options Environment
- RESET MICRO added which will soft reset the micro. for xtiny/xmega a hardware
soft reset is performed. For normal AVR a jump to the start address is

performed.
- getadc can also read and process the internal temp sensor when you define a const
named _adc_kelvin. The value is unimportant. see adc.bas example
- multiple asm .def with different register but same name will give an error now
since .defs are global.
- num2str for xtiny/xmega offset added to avoid str() causing problems when passed
to a function

Public release

- new option SAFE for variables. Diml= b as bit SAFE , see help.
- added BOOTONLY option to $LOADERes71 directive. $loader bootaddress|[,
BOOTONLY] this will write just the boot loader code to the BIN file. The HEX remains

as is.
- you can select the Options_Select Settings_Filel2261 now. This setting is stored in the
registry.

- project files are stored with absolute files names inside the prj file. An absolute file
name is relative to the location.

- simulator bug fixed where SI file simulation data was not processed properly.

- MemFilllw added.

- using instr() with {xxx} for the search string does not work : pos=instr
(someAString,"{065}")
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- using compare_a/compare_b=clear for timer0 resulted in SET instead of CLEAR.
- bascomp command line utility updated to support new file structure

- multiple instances bug fixed.

- mcs.lbx was not in sync with mcs.lib (it was not compiled when a last minute
change was made)

- when using channel specifier without # you will get an error

- stk500v2 based programmers like mkII and stk500v2 could give a program error
when your code contains empty blocks And the processor has multiple 64KB
segments. applies to normal mega only.

- crc8leo8) overloaded version added for big strings.

- 2082 broke the default printing function

- added DES asm instruction.

- added DesEncryptl and DesDecrypt/=s: which are also supported by the simulator
- inputbinlws accepts an optional variable for the number of bytes to receive.
delimited by a;

- simulator/11l) update.

- simulator double click cycles, will reset cycles

- simulator allows to load a custom serial data file from file

- Xtinyl40) support, requires a commercial add on

- CTS/RTS bug fixed : only part of the buffer was used

- added PA version of dat files M88PAdef,M644PAdef,M48PAdef,M168PA. These are
almost the same as the P versions. They are binary compatible and have the same ID
- searching in files would not search in the specified folder when the folder name
contained a space. Instead the root folder was used.

- $programmer option did not support conditional compilation. It was global. Now
supports #IF/#ENDIF. but only when 'Use new method' is used in environment IDE
options.

- CLEAR serialinx buffer did not clear the RTS pin when cts/rts was used for xmega
uarts 4-7.

- xmega high baud calculation > 2MB and higher did not support double rate flag
resulting in a wrong baud rate

- for next using a step for bytes could fail when the byte boundary was crossed.

- Xmega num2str code rewritten and xmega routine rewritten that used

_XmegaFix_Rol_R1014 and _XMEGAFIX_CLEAR. These routines are not used

anymorel
- using a string function with select case, could result in improper branching,
depending on the user function.

select case mid(someString,start,len) for example.

- bascom-AVR and the SETUP are now code signed.

- CONFIG XPIN for the E-series : slewrate will be set the whole port, not for an
individual pin

- crcl6unilsf) can handle 65535 bytes

- low/high can be used as a procedure too for BASCOM-8051 compatibility.

- UPDI programmer can write fuses

Please notice that this version has significant changes in order to support the Xtiny
platform.

While everything was extensively tested, it is still possible you encounter a bug.
When you encounter a problem you did not had with 2082 you best contact support.
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1.2.6 Whatis new in 2082

- rearranging memory order for usb support caused a bug in config clock : the date
time bytes are not mapped after each other. Fixed.
- START/STOP statements worked on the wrong register for the TINY1634
- i2c_twi_multi lib had a problem in the readbyte function.
- SPIMOVE =5 added for Xmega
- split screen did not allow copy & paste
- USI slave support added for tiny1634
- All DAT files are now stored in a sub folder named DAT. This means you
need to copy your DAT file to this folder if you made custom DAT files.
- some registers of tccl were missing in xmega D3 series
- read only files could not be opened anymore. fixed.
- On winl0 you could get a HID error message.
- w5500 tcp Ibx : removed RST status bit check since the bit never becomes 0 and
hangs the code
url2iplss bug fix. one byte of the IP address could get trashed
url2ip added to w5500
new samples for w5500 wiznet chip
accessing a zero based array inside a sub coulld result in an index error.
simulator did not support writing to xmega portx_CLR _SET and TGL registers
using search in files function could result in 'out of bound' error.
- manchesterEnclss5) and manchesterDec|ssé functions added for manchester coding/
decoding
- assigning a byte with a string constant with spaces, resulted in 0, not 32.
- VARPTR ieo)() function returned &H1000 too much for Xmega ERAM data type.
- using getadc() with 2 numeric parameters or constants like : getadc(4,&H20) would
not set the right bits.
- i2csend and i2creceive updated for xmega. after the start/slave address, the status
is now checked and does not send data in case of a bus problem. this to prevent a
hangup in the twi logic.
- printing supports selection of text and page range now. you need to use print
preview for this.
- OUT instruction did not clear RAMPZ for Xmega with ROM > 64KB and normal
SRAM.
- PS2MOUSEXY |51 accepts an additional optional parameter for mouse wheel support.
Notice that you MUST download an update of the ps2 lib add on
- config spi on non xmega did not support the extended mode for HW SPI
- config tcpiplwsl now supports SPI1 for the SPI bus
- windows 10 DEP and ASLR support added.
- printbin: when using automatic rs485 and printing a long/dword constant on a chip
with extended port register, R23 was trashed. Example : printbin &HABCDEFO0O0
- FLIP() function resulted in an error about $REGS
- terminal emulator component is replaced in order to support windows DEP/ASLR.
This means that some features from the terminal emulator have changed.
- printbinlso can print a variable amount of bytes now. while ; is used to separate
multiple variables, the comma can be used to specify the amount of bytes

like : printbin ar(1) , numbytes ; othervar

this makes the syntax compatible with the old syntax. We recommend to use the
new syntax
- terminal emulator custom messages extended to 16
- UPDI programmerlz021 added for new AVR processors with UPDI interface.
- A table is added to $LOADER/ss71 with the size of maxwordbit. This constant depends
on the number of flash pages.

FILE LOCATION
With DOS things were simple : all files could go in a folder and sub folder. To make a
backup all you had to do was using XCOPY.
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With Windows things are not so simple : files are located all over the PC. Some
folders are write protected and to make a backup is not so simple.

A lot of customers are looking for the SAMPLE files. These are put in the documents
folder and can be accessed using the File, Open Sample option.

In 2082 the preferred folder for installation is C:\MCS\BASCAVR2082

But of course you are free to install in any other folder of your choice.

The samples are installed in a sub folder of the application folder too.

In the Environment Options of the IDE you can specify which folder you want to use
for the sample files.

About UPDI

The new UPDI processors have a total different architecture compared to normal AVR.
In fact the differences are similar to XMEGA. For this reason we refer to these
processors as XTINY since they are tiny Xmega processors.

Because of the work and support for XMEGA fresh in mind, the actual UPDI compiler/
DAT support will be available very soon in a next update as an add on.

The TINY816/817 will be the first processor to be supported.

1.2.7 Whatis new in 2081

- CONTINUE e statement added
- REDO:+») statement added
- NOP /=% is now also a BASCOM BASIC statement
- The editor supports jump to implementation : hold CTRL key and hover the mouse
over an identifier. When it becomes underlined and blue you can click it with the left
mouse key.

Use CTRL+BACKSPACE to jump back
- when defining a constant named Updateeprom =261, the eeprom will be updated.
which means that the value will only be written when it differs. The value of the
constant does not matter.
- config timerl for tiny 25/45/85 set the wrong register bits.
- the watchdog is disabled as part of the init procedure. it is now disabled BEFORE the
optional call to init_microlssé) and not after as in 2079.
- passing string constants with embedded {034} resulted in an extra (unwanted)
space.
- accessing passed string array in sub without length info, but with constant index
failed.
- crcmblei®) funtion added to help. (checksum for modbus)
- for xmega i2cstop el you can define a constant named _TWI_STOP_1 or
_TWI_STOP_2 to change the behavior.
- makemodbus/us)() function 1, 2 and 4 added to modbus.lib
- support for xmega added to getrcluwm
- PDF download now also checks/download the BASCOM-AVR manual
- PRINTBIN did not accept a constant for the optional channel : printbin #someconst.
Fixed.
- updatel235 from within the application simplified. see help.

- printbin raised error while printing multiple variables

- simulator did not show proper hex value for single variables.

- fusing which uses ftoa uses a table which could be loaded on a page boundary. this
could lead to rampz problems. fixed.

- crc8UNI et added for normal crc8 CCITT

- config clock [sesiadditional option : highESR=1 to enable high ESR mode in xmega
with 32 bit RTC
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- FM24C64 256 /:-XMEGA.lib added for xmega. read the lib notes.
- tcpip-w5500.1bx has been updated to support usage from boot space. See $loader

66

- stk500 board. osc can be set from menu

- using spimovelss)() inside a sub with a parameter for the count, would load the
wrong data.

- i2cwbytelusl would raise an error if a multi dim array was used.

- get/put/seek in AVR-DOS used in combination with $bigstrings would fail for
numeric data

- xmega i2cstop s has two new optional mode. See help.

- CONFIG SPI|weil has a new option : EXTENDED=1 to have extended data size
reading/writing.

- support for rgbW |us5 leds added (ws2812 with extra white led)

- CONFIG USI|uss1 has a new option to support optional pins.

1.2.8 What is new in 2080

- tiny461 /36t and tiny861 35 only did set pcieO when you enable the PCINT because
there is just one interrupt in the chip. In 2080, both PCIEO and PCIE1 are enabled/
disabled.

- added m48PB, m88PB, 168PB and m328PB dat files.

- new Rainbow functions : RB_Colorlusi and RB_Copy sl added by Galahat

- simulator did not show maximum values of DWORD correct.

- RB_GETCOLOR 5 and RB_LOOKUPCOLOR |us:) functions did return false result when
index was a variable.

- some font problems solved.

- simulator could crash for xmega processors.

- when using non-mono font like Arial, text selection does not work properly. Use a
font like CONSOLAS.

- Added option 'Use Monofont' for backwards compatibility

- Some new atmel PDF files could not be loaded with the PDF viewer. Viewer is
rewritten and requires a new DLL named BASPDF.DLL

- getadclzs() on m640.m1280/m2560 or any other processor with 6 mux bits did not
set mux5 bit for getadc(32) and higher.

- generic byte comparelssii() function added, based on code and idea from MWS.
(Magic White Smoke)

- varexist() did not support ALIAS.

- XMega64A1-SRAM 4-Port-Sample.bas sample added for setup EBI 4 port on XMega.
See also Adding XRAM to XMEGA using EBI 57

- when bascom-avr.xml options file exists in the bascom application folder, that
option file will be used.

- format/e28) is extended to use a variable for the mask.

- config xpin/us did not support alias for the pin.

- bufspacelwsi() did not support UART 5-8

- INSERTCHAR l=2) and DELCHAR ls201 use Z pointer which must be cleared for XMEGA.
fixed in mcs.lib

- programmer did not fetch correct chip from editor when code was not saved. this
would give a chip mismatch.

- assigning a negative value to a dword did not throw an error.

- code explorerlioh can show estimated stack usage.

- higher standard baud rates added to terminal emulator

- added support for EDMA in xmega8/16/32 E5. See config EDMA [os4)

- versionhss)() function did not append to string but would overwrite existing string
data.

- rightls=1() adds an additional null byte when a numeric constant is used for the
number of characters to copy.

- new diml=21 option to specify multiple items : dim a,b,c,d as byte failed when using
multiple indexed items.
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all dat files updated with CONFIG information.

printing values from multi index variables failed : print index(index1,index2)
m1284pdef.dat updated with missing TIFR3 register.

more fonts in various sizes from Adam Siwek.

power()[7s81 function for doubles did not work correct when assigned to a function
- some new atmel PDF files can not be loaded with the PDF viewer. Viewer is
rewritten.
- SSD1306 i2c oled driver updated for Xmega.
- m649A and m649P dat files added.
- LCDFONTs2 prm, added. prm selects the font table (0-3) of a text LCD.
- CONFIG POWER REDUCTION Lo set register to 0 in some conditions. Also added
LCD and other new Xmega power reduction options.
- CONFIG OSC extended with calibration register settings and DFLL.
- val() for doubles has a bug for XMega >64KB chips

added flip=s5(byte) function to mirror bits in a byte

xmegal28B3 dat file added

readsiq 1 also works for normal AVR processors.

inputbin and printbin load 1 element too many with arrays using base 0.

config inputbin/esd added to allow reading packets of up to 64 KB

added support for LCD text OLED RS0010 Icd4_anypin_oled_RS0010.lib
- FT81xws5) support added
- M324PB«3 dat file added.

I2CINIT o) enhanced for multiple TWI

I2C TWI-MULTL.liblwss added to support multiple TWI busses.

second SPI on m328PB added : INIT1SPIfss$, SPI1OUT, SPIIMOVE, SPI1IN

user donated library I2C DOGS104 w01 driver, SSD1803A included.
URL2IP[=zi(url) function added to W5100 to do DNS lookup using google DNS server
- when defining a const Updateeprom/w.:i1, the eeprom will be updated. which means
that the value will only be written when it differs

- BASE64ENC/:s1 and BASE64DEChs# can work on byte arrays too.

2017, 2080 release

- SGN o) extended to byte, integer, word, dword and long

- LOADLABEL 1= assigns a 24 bit address when used with a DWORD
- CTRL+SPACE for code help.

1.2.9 Whatis new in 2078-2079

Beta version 2079

- Support for WS2812 RGB led : CONFIG RAINBOW /w1, This is the rainbow lib from
Galahat, see : http://bascom-forum.de/mediawiki/index.php/Rainbow_Lib

- SETATTRI78 and CLEARATTR[776) added to AVR-DOS, by Josef.

- shift & rotate left/right did not work for xmega port registers

- IDE : improved speed for showing deadcode/unused variables

- IDE : stacktrace speed up. big projects made the stacktrace slow.

- included FT801 support. See CONFIG FT800ss8. Notice that the INC files have been
renamed into FT80x

- fixed attiny261,461 and 861 interrupt entries. this chip has only 1 pcint.

- added check when $loadersizeless and $bootle% are combined.

- Dimlwss1 supports a list ; dim a,b,c,d as byte. It also supports identifiers like %, #,&
and !

- Font Editor plugin is replaced by integrated Font Editor: Tools, Font Editor /)

- Sample added for USI Slave liblws

- fonts contributed by Adam Siwek included. You can find them in the
Samples\LCDgraph\Fonts folder.

- report/1161 can be opened in IDE as text file.
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- mySmartUSB light[2061 programmer support added.
- support added for W5500 w51 tep/ip chip
- W5500 socketconnect|=s has a 4-th parameter : nowait. When you make it 1, there
is no wait for connection.
- $ROMSTART [s971 added : $romstart = &H8000 , will let the code start at &H8000.
Default is 0.
- jtag ice mkII programmer new firmware 7.26 from AVR studio resulted in signoff
problem. Workaround implemented.
- editor can show unused code in conditional compilation. Edit, Show Excluded Code
[901 menu option.
- usbasp programmer updated. chosen clock frequency will work.
- makemodbus() did not support locals/passed parameters properly.
- crcl16/s18) can now directly read a range from eeprom memory to calculate a checksum for
you. To enable it, just add const CRC16_EEPROM-=1 to the beginning of your code.
- simulator fix for xmega low IO registers. registers were simulated with a 32 byte
offset as in plain AVR.
- config Icd [ee2has 2 new options : BEFORE and AFTER. with a parameter value of 1 a
sub will be called _lcdBefore and _IcdAfter

just before the LCD is used. This allows for example to turn off interrupts when
executing LCD code.

Only text LCD is supported.
- getadclz5() when used on normal AVR with offset parameter, and both parameters
numeric will give an error when MUX5 bit must be set.

Use getadc() with just the channel parameter.
- multi dim arrays, added ERAM byte support, and used registers are saved now.
- saving programming buffer as HEX file created wrong HEX files which would not
load in AVR Studio. This would occur for chips with multiple segments like xmegal28

- Full Kamprogli90 support added.

- multi dim arrays had no check on invalid index value (non dimmed)

- using a constant float without leading O resulted in an error message : var=

var + .12344

- INPUT did not support DWORD.

- added user definable command buttons to terminal emulator]izs,

- using {} in constants was not working as expected : Const Cmd_suffix_verl = Asc
( "{0133}") was not interpreted as 13 but 123 (the { sign)

- changed PDF download 135 from HTTP to FTP. This is quicker and better for the load
of the server. PORT 211 is used for FTP. So you need to have port 211 open on your
firewall.

- atxmegal28c3 added.

- FT800/:5, vertex2ii , the X is clipped. Change call in sub vertex2II into Cmd32
_vertex2ii(___wtmpb , R18 , R17 , R16)

- support for EADOGXL240-7 12Clws: added, see eadogxI240-7.bas. This is a customer
sponsored lib.

- added support for SSD1306 I2Clwss OLED, see SSD1306-12C.BAS.

- i2c multi bus lib did not clear ERR bit correctly.

- when a multi dim array is only used within sub/functions and submode=new is
used, an error was raised since the index table was not written at that stage.

- multi dim arrays can only be used to read/assign variables. Using them in functions
and statements will not work.

- strless)() can have an optional parameter to specify the amount of digits. This works
for double, but now also for singles.

- MOD/w#! for singles changed in fp_trig.lib so it uses the same algorithm as excel/
VBA.

- FOR..NEXT with WORD data type and STEP with values other than 1 failed : for w=1
to 10 step 2
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- when opening a single file in non-project mode, the code explorer does not get
updated until you set the cursor on the code.

This also resulted in not updating the pinout viewer.
- R0-R31 internal variables are now exposed as byte variables. This is simpler than
using getreg/setreg.
- added option to skip eeprom cell test. This allows to write all FF to the EEPROM
whithout erasing the chip.
- terminal emulator font color could not be selected from the font dialog.

- various programmers : added chip name to info panel when chip does not match. no
match will result in a red font, a match will show in green.

- added an error message when $hwstack,$swstack and $framesize are missing from
the source. Also put back compatibility to 2077 when these directives are not
specified.

- hovering the indention line will show the begin of the structure in the tool tip (just
try it).

- Terminal emulator(128) has 8 user definable buttons

- SEROUT isosl defaults to CONST SEROUT_EXTPULL=1 to be in Hi-Z mode. In this
mode a pull up resistor is required. To use PORT output mode, set the constant to 0 :
CONST SEROUT_EXTPULL=0

2.0.7.8.001 public release
- changing a bit on a passed array inside a sub/function gave a bit index error.

- while moving all single FP code to fp_trig.lib, some double (but WRONG) functions
were moved to the top. It causes various problems.

- clear buffer did not reset the RST pin in case CTS/RTS was used.

- val()/asc2float contained a bug for converting big values not fitting into the
mantissa. The exponent was not increased.

- asclad() can have an additional index parameter : byte=Asc(string|string constant[,
index]). Use this instead of asc(mid(

- user functions/subs can have a custom color

- added support for i2c lcd display RX1602A5. Use : config lcd = 16x2 , chipset =
st7032. See sample LCD-RX1602A5.bas

- using overlay pointing to a string array resulted in a wrong overlay address.

- additional XTEA2.LIB added. This lib complies with the original standard.

- Tab order can be changed with drag and drop.
- USI master TWI mode added.
- when config submode=new was used, the syntax check could give false errors.

- mkII programmer would give a warning about chip mismatch when atmel chip ID
was the same.

- pulsein.lib was missing from distribution.

- documented beta switches $NOTYPECHECK [es8], $TYPECHECK [1161 and $REDUCEIVR [e95)

- when using a serial boot loader compiled with an older version, and when calling it
from code (not after a reset) you need to reset the u2x flag in ucsrxA.

Or you can compile both the bootloader and main code with the new version. When
you want the old behaviour, you can remark the u2x constant in the dat file.

- FLIP programmer will not erase EEPROM anymore.

- use ALT key to select blocks of text in the editor.

- hint window location fixed for multi monitors systems.

- rgb8to16/ws=0() function added to convert RGB8 to RGB16.
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- xmega, config OSC : when using external osc, the oscillator ready test was not
working properly. enable the internal osc as a workaround in 2077. fixed in this
release.

- arduino leonardo can be programmed with myAVR MK2/AVR910. You need to give a
manual reset before pressing F4.

- attiny87 dat file contained an error : INTADR = 1 ; it was 2 but must be 1

- xmega spi length parameter supported globals only. now it supports locals and
parameters as well.
- syntax check gave errors when config submode=new was used in some cases.

- 1wirecount returned with ERR set, even when sensors were found.
- simulator/ufi has trace log option to dump all executed lines to a file.
- error list content can be copied to clipboard with right mouse popup menu

- xmega uarts 5-8 serial buffered output enable the wrong uart.

- indention line colors can be customized.

- proper indent [swill not indent comment

- getkbd %)) required change for xmega. (xmega does not use port register for pull
up)

- added dword support to lookup()

- config rndlws1=16|32 added to support bigger random numbers.

- attiny441 stk500 settings changed. attiny441 and attiny841 verified with real chips.
some mods made to the dat files.

- increased internal constant string storage length to 1024. for cases like : s="some
very long constant". previously the max size was 256.

- xmegaE5 timers 4/5 support added.

- xmegaE timer4/5 OVF bit need a manual reset, writing a 1 to intflags register. it is
not cleared automatically.

- xm128alU dat file added

- code folding added to editor. Press F11 to fold a sub/function

- all project files can be placed in an archivelsd (zip) file.

- AVR-DOS, GET and PUT support $bigstrings|ef

- $boot/e15) extended to support >64KB processors. $boot can be used together

with $inc to include a boot loader in your code.

- FM25C256 example with BMA.bas sample added which demons xmega ramtron lib
with shared bus.

- baudX=value added for Xmega. This will change the baud rate on an xmega at run
time.

- special multi bus i2c added for normal AVR processors. See config i2cbus|e7a,

- muli dimensional array support added like : dim ar(10,50,3,5,2).

- long/dword data types added to SORT statement.
- report extended with bit position in memory and length of dimensioned strings

- Lookuplussl supports a numeric variable too for the label : novar = LOOKUP( value,
label|address).

- soft spi supports DATA ORDER LSB and MSB

- strless)() second optional parameter added to help. It specifies number of digits after
the DP. Only for doubles.

- m324/m164/m644/m1280 config timer0, disconnect option fixed.

- settings xml file can be passed as parameter to allow different settings files and
versions.
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1.3

added option to show invisible characters.
added support for DWORD to SWAP i)
added insertionsort.bas sample
m64C1 and M32C1 dat files added.
History Backup option added : it will create a unique copy of the source file each
time you save a file.
-Fc&ode explorer can show INC files under their own branch (options, environment, IDE
15
)
- Qsinl76 and Qcoslh integer trig added.

About MCS Electronics
About the Founder

Since I was young, I was intrigued by remote control, robots, transmitters, in short,
all kinds of electronics. I created countless electronic devices. I designed a lot of
PCB's by hand using ink and later using tape.

At the ETS(electronic technical school in Amsterdam) we had a Philips main frame
with terminals which could be programmed in a simple form of BASIC.

When working at Philips in Hilversum i also worked with an industrial computer that
could be programmed in BASIC.

The Apple II we got later on at the ETS could also be programmed in BASIC.

When the ATARI came with the 1040ST and an affordable PCB design tool, I bought
my first real computer. I bought the ATARI just for the purpose of PCB design. The
netlists had to be manually entered.

Only Dot matrix printers where available at that time. And the prints were not really
usable. That only changed when laser printers became available.

I found out that a nice BASIC interpreter, which was similar to GW-BASIC, was
included in the OS(TOS). For some reason, I liked this language. It was easy to
master and very intuitive.

I made some programs for the PTT(now KPN) that were revolutionary at that time.

For hobby purpose i used the 8052AH BASIC programmable processor from Intel. I
made a lot of interfaces using PIO, relay, etc. My home was automated in 1986.
Because of my work for the PTT i was also able to get caller info, something not
available as a service yet. I used the 8052AH to show the caller info on an LCD.

The 8052 was great but the UV eeproms had to be erased using UV light. It was slow.

I found out, that Atmel made the 89C2051, which was a 20 pin chip with flash
memory. I was excited to find out that there was a small micro processor that could
be erased/reprogrammed without the need to UV erase the EPROM.

In those days, electronic circuits consisted of numerous CMOS and TTL chips. I saw
the 89C2051 as an ideal replacement for a lot of CMOS/TTL chips. It would make PCB
design much simpler. So the 2051 became a replacement chip. Like a small black box
chip. Now one was able to design his own chips!

The idea to be able to change the behaviour of an electronic circuit, just by
reprogramming it without using a solder iron, intrigued me. Today, it is a common
practice, to update firmware, to fix bugs or add features. In 1993, it was not so
common, at least not to my knowledge.

I initially wrote a complete tool for DOS. I rewrote the tool, when I was reasonably
satisfied that Windows 3.1 was stable. The tool was for my own usage. When I
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discovered that it would be usable to others, I decided to add Help files and a
simulator and to sell it for a small fee to support my hobby. Today you can get
electronic devices for little money. But a resistor used to cost 5 cents !

In 1995, MCS started to sell BASCOM-LT, a BASIC compiler for Windows 3.1. It was
the first Windows application that offered a complete and affordable solution, editor,
compiler, simulator and programmer. BASCOM-LT was a 8051 BASIC compiler. The
reason it became popular was that it included a lot of functionality that was easy to
use from BASIC. Using an LCD display was simple, just a configuration line to define
the used pins and voila, a working application in minutes. When you needed a
different LCD display, you could simply change the CONFIG line.

When a different processor was needed, you only had to change the nhame of the
definition file. No need for a lot of .h files.

Another reason for its success, was that we hide much of the complexity for the user.
No ASM to deal with, simple statements. Of course free updates and support.

Small companies that used the BASIC Stamp also recognized another advantage :
There was no need for expensive modules and the code ran much quicker.

When Windows 95 became an industry standard, users also wanted a 32 bit version.
A big part of BASCOM-LT was rewritten with the additional support for arrays and
floating point (single).

With the many different 8051 variants, it was impossible to support all the chips.
Having device definition “"DAT"” files, made it easy for the user to configure the 8051
variants.

When Atmel launched the AVR chip, the 8051 compiler was rewritten, once again, to
support the powerful AVR chips. The result was BASCOM-AVR.

The AVR chip has a lot of internal memory. It uses simple linear memory addressing.
The best part, is that you can make the chip program itself. No wonder this chip
family became so popular.

Since the AVR chip is so powerful, we could extend the compiler as well. We could
add features, which are almost impossible to add to the 8051.

With more and more users, there was no way I could manage everything in my spare
time. So in order to guarantee the future of BASCOM, I decided to work full time for
MCS.

Today, MCS is still a small company, with only 3 employees and a few contract
workers.

We believe in free updates and support. With the number of (demo) users, it is
however not possible to support everybody. You need to realize that reading and
answering emails is time consuming.

Not to mention to duplicate used hardware. We are unique, in that we even support
hardware!

In order to migrate to a new version, it is important that you keep your software up
to date. This will make migration more simple.

Things we find important :
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e The environment. We reuse all usable packing material like foam, plastic bubbles,
when we ship your order.

e That everybody can use micro processors. They are like all other chips but you can
define their behaviour.

e Customer privacy: We keep your name, details and code confidential. We do not
sell or share any of your details.

e Free updates. They have been free since 1995 but there is no guarantee that they
will remain free for ever. The intention is to keep them free. In order to apply for
free updates you MUST register your software within 1 year.

e Free, but limited, support. Limited only, because we do not have the resources to
read/answer all emails. Professional users can get an SLA with guaranteed
response time. This is a paid option/service.

e Support for new chips. It is important to be able to support newly released chips.

e The customer : We simply add what is requested most. It does not matter what, as
long as it is requested a lot and it does makes sense and doesn't conflict with other
features.

e That you have fun with electronics, no matter where you live, no matter which
religion you have, no matter how old you are, if you are male or female, purple or
white.

e That you can use the demo for free. The DEMO has no nag screens. You should
purchase the full version if you use it commercial. Please do not use cracked
software. Only download from the www.mcselec.com domain. Copies from other
sites may contain spy ware, virus or other malware. When we detect a cracked
version the compiler generates tiny bugs at random which are hard to detect. We
ban all IP humbers of users with a cracked version.

Mark Alberts
Managing Dire
MCS Electronics

1.3.1 Custom Designs

MCS does produce hardware to support special options. Like the EM4095 Reference
Design /3261 or the TCP TWI motherboard and adapter boards. We try to avoid SMD
parts. In some cases this is not possible however.

For a prototype or small series, through hole components are simple to use. We do
this with the hobbyist in mind. So our reference designs use little SMD parts too.

You can contact us also for :

- custom bascom software
customer ASM drivers

windows software development
electronic or software projects
code review

SMD/TH electronic design
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1.3.2 Application Notes

When you want to show your application at our web as a reference example on what
you can achieve with BASCOM, we like to show it at our web, but of course with your
permission.

We never publish anything without your explicit permission.

AN's are also welcome. When you developed a great AN you want to share with other
BASCOM users, just send it and we will make an AN out of it. It is important that the
comment in the source is in English.

You can also share your code at the MCS Electronics user forum.

1.3.3 About this Help

This help manual is available in CHM format for the IDE. And also in HTML on line.
A PDF version can also be downloaded. You can do that using the Tools, PDF function
of the IDE.

Some topics show examples. Some examples are partial samples. Some examples
demonstrate a number of statements.

And some topics contain full examples.

When you want to use examples you can best load the examples that come with the
IDE.

By default they are installed in the SAMPLES folder.

The samples from the distribution are checked with each release since they are
intended to be compiled.

So they contain a $redfile directive, and default stack settings. And when print is
used, communication set up.

The samples from the help are only intended to demonstrate a statement or function
and are extremely simple. Often $regfile and stack is omitted.

When you want to use the sample from the help you can copy & paste it.

Do not forget to include $regfile, $hwstack, $swstack and $framesize when it is not
included in the sample. The sample will compile without this info too but for later
reference it is best to include this info.

Some examples from the help are from 1995 and the compiler has been extended.
When you encounter a sample from the help that does not work, send an email to
support so it can be corrected.
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Installation

Installation of BASCOM

After you have downloaded the ZIP file you need to UNZIP the file.
On Windows XP, for the DEMO version, you may run the setupdemo.exe file from
within the Zipped file. For the full version you should unzip the ZIP file.

The commercial version comes with a license file in the form of a DLL. This file is
always on the disk where the file SETUP.EXE is located. When explorer does not show
this file, you must set the option in explorer to view system files (because a DLL is a
system file).

For the commercial version the setup file is named SETUP.EXE

Some resellers might distribute the DLL file in a zipped file. Or the file might have the
extension of a number like "123". In this case you must rename the extension to DLL.

& Make sure the DLL is in the same directory as the SETUP.EXE file.

When you are using the DEMO version you don't need to worry about the license file.

When you are installing on a NT machine like NT4 , W2000, XP, Vista, Win7, Win8 or
Win10, you need to have Administrator rights.

After installing BASCOM you must reboot the computer before you run
BASCOM.

The installation example will describe how the FULL version installs. This is almost
identical to the installation of the DEMO version.

Before installing the software : make sure you downloaded from mcselec.com
domain. Or that you purchased from an authorized reseller.

When in doubt you can always check the executable on your PC using your browser at
virustotal.com. In fact it is good practice to check files before you install them.
virustotal.com will use 50 or more virus scanners.

This will give a good idea about the safety of a file.

Run the SETUPDEMO.EXE (or SETUP.EXE) by double clicking on it in explorer.

Depending on the windows version and your user rights, windows might give the
following message :
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User Account Control

Do you want to allow this app from an
unknown publisher to make changes to your
device?

setup2082.exe

Publisher: Unknown
File origin: Hard drive on this computer

Show more details

Yes Mo

You need to click the YES button.

The following window will appear:

(screen shots may differ a bit)

i Setup - BASCOM-AVR -

Setup Wizard

This will install 2.0.8.2 on your computer,

continuing.

Click Mext to continue, or Cancel to exit Setup.

Welcome to the BASCOM-AVR

Itis recommended that you dose all other applications before

Cancel

Click on the Next button to continue installation.
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The following license info window will appear:

i Setup - BASCOM-AVR — *
License Agreement
Flease read the following important information before continuing. '

Please read the following License Agreement. You must accept the terms of this
agreement before continuing with the installation.

SASCOM-AVR ~

MCS Electronics NO-MOMNSEMNSE LICEMSE STATEMEMT AMD LIMITED WARRAMTY

IMPORTANT - READ CAREFLILLY

This license statement and limited warranty constitutes a

leqal agreement ("License Agreement”) between you (either

as an individual or a single entity) and MCS Electronics

for the software product ("Software”) identified abowe,

induding any software, media, and accompanying an4ine or

printed documentation, b

@ I accept the agreement
()1 do not accept the agreement

Read the instructions , select 'I accept the agreement' and press the Next button.

The following window will be shown :

i Setup - BASCOM-AVR — X
Information
Please read the following important information before continuing. '

When you are ready to continue with Setup, dick Mext.

Thank you for using BASCOM-AVR ~

This file contains some additional info on BASCOM-AVR.

s s s IMPORTANT

When you get an Error 123 you probably don't have a printer installed
Install a printer (HP Laserjet 4 for example) and run again.
‘fou do not need to connect a printer, but a printerdriver must be installed.

When you get an OleSysError, reboot Windows and run SETUP again. W

Read the additional information and click the Next button to continue.
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Now the next screen will appear:
i Setup - BASCOM-AVR — X

Select Destination Location
Where should BASCOM-AVR be installed? '

Setup will install BASCOM-AVR. into the following folder.

To continue, dick Mext, If you would like to select a different folder, dick Browse,

|C: WMCS\BASCAVR2082 Browse...

Atleast 61.0 MB of free disk space is reguired.

You can select the drive and path where you like BASCOM to be installed. You can
also accept the default value which is :

C:\MCS\BASCAVR2082

or you can install into a folder like :

C:\Program Files\MCS Electronics\BASCOM-AVR

Microsoft likes software to be installed into the Program Files folder. But this also
means that all sub folders must be stored elsewhere since all folders under Program
Files are write protected by Windows.

Using a user writable folder, all the files can be stored in one location.

It is a good idea to install each new version into its own folder. This way, you can use
multiple versions at the same time. As of version 2082, the settings file is stored in
the application folder too.

When you are finished click the Next Button to continue.
When the directory exists, because you install a newer version, you will get a warning

Folder Exists

o The folder:

COMCSBASCAVRZ082

already exists, Would you like to install to that folder anyway?

Yes Mo

In case of this warning, select Yes. Or select NO and select a different folder.

You will now see the following window:
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i Setup - BASCOM-AVR — *
Sample Files Location
Installation Selectable Samples Folder location '
Samples Folder iC:Wsers\mark\Documents\samples [ w

You can select the folder where the sample files are installed. This can be :
c:\users<USER>Documents\samples
or c:\MCS\BASCAVR2082\Samples

We recommend to use the second option so all files are placed under the application
folder.
After you made your choice, click the Next button.

You are now presented with an optional component : parallel printer programming
support.

Nowadays there are plenty serial and USB programmers available. Only select this
option when you still use the LPT port for ISP programming.
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i Setup - BASCOM-AVR — *
Select Components
Which components should be installed? '

Select the components you want to install; dear the components you do not want to
install. Click Mext when you are ready to continue,

Full installation

[ ] Parallel Port support driver 52KB

Current selection requires at least 61.0 MB of disk space.

Click the Next button to continue.

You will now be presented a choice for the program group name and location.

i Setup - BASCOM-AVR — X
Select Start Menu Folder
Where should Setup place the program's shortcuts? '

ﬂ Setup will create the program's shortcuts in the following Start Menu folder,
[ =]

To continue, dick Mext. If you would like to select a different folder, didk Browse.,

Browse...

Electronics \BASCOM-AVR.

cs

You can choose to create into a new Program Group named 'BASCOM-AVR', or you
can modify the name, or install into an existing Program Group. Press the Next-

button after you have made your choice.
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Now the files will be installed.

i Setup - BASCOM-AVR — *

Installing
Flease wait while Setup installs BASCOM-AVE. on your computer,

Extracting files...
C:\MCS\BASCAVR 2082'LIB \glcd4_0108.1bx

 Cancel |

After the main files are installed, some additional files will be installed. This depends
on the distribution.

i Setup - BASCOM-AVR -

Additional Files
Instaling additional files

Installing additional files

These additional files can be PDF files when the program is distributed on a CD-ROM.
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When the installation is ready you will see the last screen :

i Setup - BASCOM-AVR -

Completing the BASCOM-AVR
Setup Wizard

To complete the installation of BASCOM-AVR, Setup must
restart yvour computer, Waould you like to restart now?

(®)ies, restart the computer now
(i Mo, I will restart the computer later

You have to reboot your computer when you want to make advantage of the
programmers that BASCOM supports. You can also do this at a later stage.

The BASCOM-AVR Prog
& BASCOM-AVR

Edit  Wiew Fawaorites  Tools  Help .ﬁaﬁ

ram folder is created:

File

:\_;,I Back J Lﬁ; ":1 Search [1_ Folders v

Address @ CiDocuments and Setkingstal Users, WIMNTISEar: MenutProgramsiMCs Electronics)BASCOM-aYR W | Go
A
= B' BASCOM-ANER HTML Help
File and Folder Tasks Sharbouk — Sharbout
2EEB 2KB
(2 Make a new folder
@ Publish this Folder to = License = Read me
the Web = | shorkcut = | Sharteur
@ Share this Folder 1KB 2| Location: C:\Program FilesiMCS Ele
B Update Wiz
Shortcut
Other Places ZKB
@ MCS Eleckronics
£} My Documents v

You can view the "Read me" and "License" files content and you can start BASCOM-
AVR.

BASCOM supports both HTML Help and old Win help(HLP). The HLP file is not
distributed in the setup. You need to use the Update Wiz to download it. But it is
advised to use the HTML-Help file.
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When you used to use the HLP file, and find it missing now, turn on 'Use HTML Help'
in Options, Environment, IDE. [150)

When the UpdateWiz is not installed, you can download it from the register/ e,
The option Help, Update /235 will also download the wiz.

Till version 2074 all sample files were placed under the MCS Electronics\BASCOM-AVR
folder.

Version 2075 places the sample files under the user Documents\MCS
Electronics\BASCOM-AVR\Samples folder.

While we prefer to keep all files at one location and sub folders, this is not allowed in
Windows 7 where the Program Files folder and all it's sub folders are write
protected.

In version 2082 you can decide where the samples must be installed

The BASCOM-AVR application contains a number of folders.

\DAT : processor data files. These files contain processor info. When you

use $REGFILE, the value should match with one of the files.

\LIB : library files. They have the extension LIB or LBX. LBX is a compiled LIB file. A
library files contains ASM sub routines.

\INC : include files. Notice that these server only the compiler. Do not change or
store include files here. Normal include files are stored along with the samples.
\PDF : PDF files with the bascom-avr manual and processor files from microchip/
atmel.

\PINOUT : processor pinout and XML description files

\SAMPLES : this depends on the user choice during installation

2.2 Updates

The update process is simple if you follow all steps.

e Go to the main MCS website at https://www.mcselec.com

¢ In the left pane under 'Main Menu' you will find a link named 'Registration/Updates
e Optional you can enter the address yourself : https://register.mcselec.com
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MCS il
ELECTRONICS
Huarne

_l Latest Mews

I AN #154 - Useful modding -

spectrum's analyzer + watch
AN #1532 - MP3 Player

I AM #1352 - Led 3D-ball matrix
AM #151 - Nordic nRF24L01

with BASCOM-AYR

3 AM #150 - PID motor
controller

H Main Menu

L‘jﬁ" Home

.4 Shop

JinN News

’1" Products

P’: “Application Notes

< publications

@ Links

W Support Center

ﬁ__‘_i Downloads

“" Forum

i‘?% Resellers

'/ Contact Us

/¥ Registration/Updates
H Online Help

Bee . . .._ ...

-

-

H Shopping zone

Zateqories

@MES Shop
fiJHardware (103}
1) Software (15)

i) Industrial (27}
----- j Books {(2)
- T|Service (3)

List All Products

Product Search

| Search

Regiztration

iy . Lkraine 2007

Read more...

AN 2152 - MDP2 Dlawvar

Notice that the website uses two different accounts : one for the forum/shop and

one for the registration/updates. You will see the following screen:

Product registration Login

::Product registration Login

User harme :

Pazswaord

=

Create nesw accournt

Fargot your login data 7

Meed Help ¥

For troubleshooting read here

¢ When you don't have an account yet, Click the link and select 'Create new account'
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iCreate new account * Required Information

U=er Mame : agooduserMName *

Aohsiohohedoiohedodohatoiok
Pazsword ;

Enter Password Agsin

Ermiil - Ithismustbe@ualid.mail *
Enter Email sgain Ithismustbe@ualid.mail *
Full name : IMy Full Mame *
Campany

Sending Email notify on updates :

Submit Registration

You need to provide a username, password, email and full name. Company name is
optional.
When you filled in the information, click 'Submit Registration’.

e After you click submit, you can get various error messages. For example that a
username already exists. Press the Back-button in your browser, and correct the
problem, then try again

o If the registration is successful you will get a message that the registration
succeeded.

e Watch your mail : you will receive an email with a confirmation link. You need to
click this link in order to finalize your account

¢ Now you can login. You will see the following or similar screen :

Product registration Login
::Product registration Login

Your current ststus : Registration approved
SLA Service access CYes

.\

Modify passward

P "y

Diowvnload Lic files Liogot
-
Support Center Add help tip Helg
L
SL& Service

¢ You need to chose 'Product registration’.
e The following screen will be shown:
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::Product registration

<)

hain page

Avaiable products

Product zerial number (example: CD-0000-12345)

Logout

| BASCOM-AVR |

[ Fegister product ]

e Select a product from the list.
e Enter the serial number

& It is important that you enter a valid serial number. Do not try to enter serial
numbers from cracked versions. When you enter invalid serial numbers, you will loose
support and the ability to update. We will also ban your IP number from our web. The
valid serial number is shown in the Help, About box.

About g'
Compiler wversion : 1.11.8.9
Compiler build : 1.11.8.9.001
IDE wersion : 1.11.8.9
serial number  : [N
Windows O : Microsoft Windows XP
Windows 3F : Servrice Pack 2
Explorer : 7.0.5730.11
Company : MCS
owner : Mark Alberts
Windows dir : C:A\WIHHT
hpp data dir r CihvDocuments and Settingsh Mark
Swatewm dir : C:A\WIHHNT\system3?2
Support ! support@dmeoselec. com
2 Copy

When the product is selected, the serial number is entered and you press 'Register
product' you will see the following message :
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This does mean that you registered successfully.

MCS Electronics will validate all registrations once in a while. When the product is
validated you will receive an email. After you receive the email, you can login to the
register again.

Note that you need to register within 2 years after purchase. Only the original buyer
can register and is qualified to get updates and support.

Once registered you will see the following or similar screen :

::List of registered products
€ e
Main page Logout

Number of registered products: 7

Product Serial number S/M status Date of registration
BASCOM-2051 - Valid 2006-05-12 20:01.27

USB Addon Expired 2008-06-23 11:2224
BASCOM-AVR Valid 2011-09-21 221327

We need additional information for serial above, please click on this text

BASCOM-AVR Valid 2012-06-22 10:13.42

I2CSLAVE Lib Valid 2014-02-04 22:16.43

XTINY Add On Valid 2020-07-13 15:57.38

AVR-DOS Valid 2020-12-0% 15:50.0%

Verification code: || Validate |

{Only use this function when you received a "Verification Code”. Abuse can result in a blocked account.)

Actual available product versions

Actual version of BASCOM-AVR 2086

Actual version of BASCOM-2051 2018.0

Actual version of BASCOM 1.000

Actual version of AVR-DOS i

Actual wversion of 12CSLAVE 2.0.8.

Actual version of XTINY 2086

Actual version of ATEMU 1.

Actual version of USB 1.0.0.0

Actual version of RESOURCE 1.11.91
Download full BASCOM-8051 | Download |
Download full BASCOM-AVR | Download |
Download full I2CSLAVE Lib | Download |
Download full XTINY Add On | Download |

We only aoffer updates as & full setup
The full file requires the license DLL thatr your received when you purchased BASCOM. We offer 2 Years of support
and we store this file during this period. After that it is removed 50 make a BACKUP,

At the top you can see which products are registered and which status they have.
When you want to do an update you need to do a FULL SETUP, you need to download
the full version. LIC files for partial updates are no longer offered.

You do not need to uninstall a previous version. You can install an update into the
same directory or a new directory.

We recommend to install into a new folder.

When you uninstall a previous version, it will remove the license file which is not part
of the setup.exe

So in the event that you do run uninstall first, make a backup of the license dll
named bscavrL.DLL
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2.3

For BASCOM, the ZIP file you download contains only one setup.exe. You need to run
this executable.

It is also important that you put the license DLL into the same directory as setup.exe
Setup will copy this file to the BASCOM application directory. You can also manual
copy this file.

The license file is on CD-ROM, diskette, or the media (email) you received it on. It is
only supplied once.

Without the file, BASCOM will not run.

The file is named bscavrL.DLL for BASCOM-AVR

When you got the license by email, it was zipped and probably had a different
extension. Consult the original installation instructions.

The file is only provided once, we can not, and do not provide it again.
Add-on products can contain multiple files like lib, bas, pdf, etc.

See Installing BASCOM [s3%on how to do a full install.

IMPORTANT

& As of version 2080, the Update Wiz is phased out. This means that you need to
download and install the full setup.exe
The BASCOM-IDE has a new simplified update method. See also Help, UPDATE 235

Move to new PC

When you want to move BASCOM to a new PC. You have a number of options.

1 - Run the installer with admin rights from CD-ROM on your new PC. The setup will
copy the license file automatically.

2 - Download the latest version of the setup.exe from https://register.mcselec.com ,
extract the setup.exe , and run setup.exe with admin rights

For the register link above, you need access(an account). This account is not the
same as for the shop/forum.

You need to create an account if you don't have one.

This procedure is explained in the help topic 'Updates/e:

After the installation, copy the license file bscavrL.DLL to the bascom-avr application
directory of the new PC.

Or let setup.exe do this for you. When you put the license file in the same directory
as setup.exe, setup will copy/install the file for you.

In general it is always better to install the latest version.
Support is only offered on the latest available version.
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2.4  Installation on multiple computers

The following applies to the licensed version and the license key.

You may install BASCOM on multiple computers. For example on your laptop and your
desk PC. There is no limit to the number of PC's you install the software on.

But you may only use one PC at the same time. Since you can only operate one PC at
the same time, this is not a real restriction.

When you install on multiple PC's and others work on these PC's at the same time as
you, you need multiple licenses!

The same applies for all the add-on libraries/products you purchase.

We do not want to bother customers with anti piracy dongle and internet controlled
licenses.

2.5 Registration

The software must be registered in order to get updates. This is explained in the
Updates| e topic.

We want to emphasize that it is important that you register soon as possible, at least
within 1 year after purchase.

When you do not register timely, the license will not be approved. This means that
you can no longer update the software.

Of course the software keeps working as is. It does not depend on the registration.
But when you need support, we check if you use an actual version.
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Running BASCOM-AVR

After you have installed BASCOM, you will find a program entry under MCS
Electronics\BASCOM-AVR

Bas coscomavm
C

Z kB
Double-click the BASCOM-AVR icon R to run BASCOM,

The following window will appear. (If this is your first run, the edit window will be
empty.)

M BASCOM-AVR IDE [2.0.84] - [DADATA\Apps\DT\BASAVR\projects\AVRX128db64-test bas] S
'li’...': File Edit View Program Tools Options Window Help -8 X
*HE S B E. B ARG nueg-E eEs_ 0 7. b.i=.
=3 AVRX128db64-testbas  [£3 @
| code Explorer 0 x| Sub - Label <
+-E Constants -
- Info 1 . =
{3 Variables 2 name ) .
- 3 'copyright : (c) 1995-2021, MCS Electronics
4 'purpose : demonstrates USART
5 "micro :
6 'suited for demo no
7 'commercial addon needed yes
8 ¥ e e e mmm o
9 $regfile = "AVRX128dbs&4.dat" e
10
11 $crystal = 24000000
12 $hwstack = 16
13 $swstack = 40
14 $framesize = 40
15
16 'select oscillator and frequency
17 Config Osc = Enabled , Frequency = 24mhz
18
IReferences 19 'set the system clock and prescaler
28 Config Sysclock = Int_osc , Prescale =1
21
22 Const Ccom = 4
23
24 "configure the USART
25 Config Com4 = 115288 , Mode = Asynchroneous , Parity = None , Databits _
Pl T — G
1:1 Insert

%

The most-recently opened file will be loaded automatically. Like most Windows
programs, there is a menu and a toolbar. The toolbar can be customized. To do this,
place the mouse cursor right beside the 'Help' menu.

Then right-click. You can turn on/off the toolbars or you can choose 'Customize’.

This will show the following window:
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Customize

x]

Toolbars | Commands | Options |

Toolbars:

Ell Main Menu [ Mew, .. ]
[ File

v Edit Rename...

rd Program

W Tools Delete

¥ Help

W iew Reset. ..

Close

You have the option to create new Toolbars or the reset the toolbars to the default.
To place a new button on a menu bar, select the 'Commands' TAB.

Customize [’)__(|
i Toolbars | Commands | Options |
Cateqgories: Commands:
Ede_ia'-'lt N Synkax check a2
i
% Compie
Tools .
Options = Show result
File )
Sirmulake
Windo ﬁ' |
Help ‘ Send tao chip ==
Menus f
Yig ¥ Reset Chip
A
| R TN Ly —
Description

In the example above, the Program Category has been selected and at the right pane,
all buttons that belong to the Program-category are shown.

You can now select a button and drag & drop it to the Toolbar. To remove a button
from the Toolbar, you drag it out of the Toolbar and release the left mouse button.

On the Options-TAB you can further customize the Toolbar:
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Customize

Toolbars | Commands | ©ptions

Personalized Menus and Toolbars

[ Reset my usage data

COkher
|:| Large icons
Show ToolTips on toolbars
Show shortout keys in ToolTips

Menu animations: EI:NDI'IE]I

Menus show recently used cormmands Firsk
Shiow Full menus after a short delay

Close

To preserve screen space there are no large icons available.

Option

Description

Menus show recent used
commands first

\With this option the IDE will learn the menu options
lyou use. It will show only the most used menu
options. The idea is that you can find your option
quicker this way.

Show full menus after a short
delay

This option will show the remaining menu options
after short delay so you do not need to click another
menu option to show all menu options.

Reset my usage data

This option will reset the data the IDE has collected
about your menu choices.

Show Tool tips on toolbars

This option is on by default and it will show a tool
tip when you hold the mouse cursor above a toolbar
button

Show shortcut keys in Tool tips

This option is on by default and it will show the
shortcut in the tool tip. For example CTRL+C for the
Copy button.

The Editor

The editor supports syntax highlighting. Code you enter can be reformatted

automatically.

When you press CTRL+J] you can select a template. A template is a small piece of
code that can be inserted automatically.

When you press CTRL+J] you can select a template or you can type the template
name and press CTRL+1]. If there is only one template starting with that name, the
template will be inserted. Otherwise the options are shown.

Do Loop

Do, Loop Until Condition

Far Start=alug Ta End. . Mest

For Start=\alug To End STEP 1. .Mext
[f Condition Then,.End If

[f Condition Then..Elze. End If

AririLa Ay St
]

e

L =

Dol
for
fors
if

ife ~

e

H-n m

the config above wiil ==t the pért regis
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Templates are stored in the file bascavr.tpl

When you press SHIFT and move the mouse cursor over a variable, constant or other

element you will get a tool tip with info.

Dim Zr(10) As Byte
Dim J As Byte

Dim W A= Word

Dim L A= Long

Dim S A= CFwbiwem * 18

5 As String * 16 - crcﬁ-lﬁ&l.basi

In the sample above the variable 's' was selected and the tool tip shows that it is a
string with a length of 16 bytes in the modules crc8-16-32.bas

Intellisense
The editor has built in intellisense.

It is important that your code contains the $REGFILE directive like : $REGFILE =

"M88def.dat".

When you press CTRL+SPACE you get a list of statements, sub routines, functions,

labels, asm registers, etc. This list depends on the place of the cursor in the code.

- At the start of a line you will get a list like :
You can select a value from the list and press enter to insert it into the code.

o R - |

- When you type a letter of some letters like pr .

-

iFALUTOCODE

P

#DEFINE
#ELSE

#ELSEIF
#ENDAUTOCODE
#ENDIF

£IF

§AESkey

e R YR eSS

L

@ PrintBin

[T Byte

i PSEMOUSEXY
i Pset

& Pulseln

i PulseCut

& Pushall

PRR

Here you can see the position is set to the first item that starts with PR : PRINT

- After PRINT when a variable is expected :
you get functions, variables and constants

=l ‘

-:-__ﬁ Arcos
[ 1 Byte
[ Byte

[ 1 Byte

p

p

[ 1 Byte

X

[ 1 Byte

X

[ 1 Byte

r

ACSR L
ADCH

ADCL

ADCSR

ADCSRA

-~
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- After CONFIG

- After CONFIG param (the = sign).

values.

- After GOTO, GOSUB

- After CALL

- Inside $ASM-$END ASM

- After ASM mnemonic

i} CLOCK

i} CLOCKDIV
i} coM1
.} DATE
i} DCFI7
4.} DEBOUNCE
.} DMXSLAVE

-

./ Here you get a list of all CONFIG statements.

Here you get a lost of parameter

Here you get a list with labels.

. !'Here you get a lost with sub routines.

o iZexternal .

Here you get a list of ASM mnemonics.

. ! Here you get a list of registers.
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PLEASE NOTICE :

- intellisense is considered a beta function. It is subject to change. It will only work
when there are no syntax errors.

- values for CONFIG might not be shown. This is because all these values need to be
present in the DAT files. And each processor has specific options.

Select Text

Selection of text can be done by double clicking the text, by holding SHIFT down and
moving the cursor or you can select a block of text by pressing the ALT key and
dragging the mouse cursor.

B As Byte

G As Byte

R As Byte

¥ As Integer, ¥ As Integer

Calc1 As Integer, Calc? As Duword
Str1 As String = 4

Str2 As String = &4

TABS

When you have loaded multiple files, each file will be shown in a TAB. The active TAB
can be closed or dragged to a new position. When a file is modified the TAB caption
will be shown in red.

Fwa File Edit View Program Tools Options Window Help
*HEB D, B - Y% % B-OE . MSEFM, GO
B® FT800 Demo Fizz-XMEGA.bas | BB FT800 Capture.bas |&3
Sub - Label -
' Mait 5
' ScreensShot2

Loop

SHIFT + MOUSE

When you move the mouse cursor to the TAB caption you will see the full path of the
loaded file.

When you press the SHIFT key and move the mouse cursor you can get information in
a tool tip.
For example when you hover over an indention line :
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Gosub Get_unseen_nb
While Unseen » @
Gosub Get subject
While Unseen >0
GOSUH GEL _UNSEsn o
kend

The tooltip shows info about the structure. So you know that the green line belongs
to While Unseen > 0

When we hover over a code element like CH :
Resp = Localise string( "(UNSEEN ™)
Sret = "

Do

| U PPN PR

) f:-.-“lcu:lule: mail_switch.bas
- ChAs String™*1
Loop URTIT CH = )
Unseen = Val(sret)

This time since CH is a variable. the data type is shown.

In 2084 String constants will be shown with their length.

The Reference window will list all referenced variables :
References

Ch -

Ch
Ch
Ch
Ch
Ch
Ch
Ch
Ch -

When you click an item, the cursor will be changed automatically.

m

Custom Configuration

You can load a custom configuration file by specifying the filename as a parameter.
This allows you to run different versions of the software with different setting/option
files.

The configuration file has the XML extension. It can be found by clicking the XML data
folder link in the Help, About window.

By default bascom uses the file : \Users\<USER>\AppData\Roaming\MCS
Electronics\bascom-avrXXXX.xml

The XXXX is the version. For example 2082.

When you want to use a custom file we would recommend to store it in the bascom-
avr application folder. This way you can run multiple versions of bascom, all with their
own settings.

The name of the settings file must be provided as a parameter to BasCom. For
example to use a settings file named mysettings.xml
bascavr.exe mysettings.xml
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3.2

3.3

3.4

When BasCom is started it will check if the provided file exists and will load the
settings of that file.
If the files does not exist, the normal setting file ise used.

The reason for unique file names is that once in a while a menu option is added. That
is no problem when you update, but when you want to use the xml with an older file
you could get errors because of non existing menus.

File New

This option creates a new window in which you will write your program.

The focus is set to the new window.

You can have multiple windows open at the same time.

Only one window can have the focus. When you execute other functions such as

Simulate[115 or Program Chip 125, BASCOM will use the files that belong to the current

active program. This is in most cases the program which has the focus.

File new shortcut: L f?, CTRL + N

File Open

With this option you can load an existing program from disk.

BASCOM saves files in standard ASCII format. Therefore, if you want to load a file
that was made with another editor be sure that it is saved as an ASCII file. Most
programs allow you to export the file as a DOS or ASCII file.

Note that you can specify that BASCOM must reformat the file when it opens it with
the Options Environment/s6) option. This should only be necessary when loading files
made with another editor.

File open shortcut : 1, CTRL+O

File Close

Close the current program.
The current editor window will be closed. When you have made changes to the

program, you will be asked to save the program first. You can then decide to save,
cancel, or not to save the changes you have made.

File close shortcut :
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3.5

3.6

3.7

3.8

3.9

File Save

With this option, you save your current program to disk under the same file name.
The file name is visible in the Windows caption of the edit window.

If the program was created with the File New/ 7" option, you will be asked to name
the file first. Use the File Save As|771 option to give the file another name.

Note that the file is saved as an ASCII file.

File save shortcut : H, CTRL+S

File Save As

With this option, you can save your current program to disk under a different file
name.

When you want to make some changes to your program, but you do not want to
make changes to the current version you can use the "Save As" option. It will leave
your program as it was saved, and will create a new file with a new name so you end
up with two copies. You then make changes to the new created file.

Note that the file is saved as an ASCII file.

File save as shortcut : B

File Print Preview

With this option, you can preview the current program before it is printed.
Note that the current program is the program that has the focus.

File print preview shortcut : I

File Print

With this option, you can print the current program.
Note that the current program is the program that has the focus.

File print shortcut : ==, CTRL+P

File Project

Originally the IDE was not designed to support projects. Each file you open is a
project.

Most chips were not even suited for big projects.

Some projects use a lot of include files. It is a good idea to break up your code in
modular tested modules.

You can simply include the modules with $includelesh,

In order to make working with a project more convenient, a number of Project options
have been added. The Project menu can be found under the File menu. The Project
menu has 4 sub menu items and a MRU list(most recent used projects).

When in project mode, the main project file will be compiled. In normal mode, the
active window is considered the project and will be compiled. The same is true for the
simulator and programmer.
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A simple project explorer has been added that will list all project files. The active
project will be shown in blue. The relative path is shown.

Project @

M indudes\ADDITIONAL _DECLARATIONS.inc
M incudes\ADDITIONAL_FUNCTIONS.inc
ﬁ indudes\ETH_DHCP.inc

B x_W5200_six1.bas

You can add a new file to the active project. By default the INC extension will be
selected. It will be good practice to give included files the INC extension. The main
project should have the BAS extension. When you click the ADD button, a file
selection dialog will appear. You can select multiple files by using the SHIFT and/or
CTRL keys.

When you add a file to a project, it will be added to the project list. When you double
click the file in the list it will be selected. Or when it was not loaded before, it will be
loaded from disk.

That a file is part of a project collection does not mean that the file will be used or
included : you still need to $INCLUDE|es41 a file that you want to use in your project.

You can also remove a file from the project. This will not remove or delete the file
from disk. The file will only be removed from the project collection.

Only one file can be the main project. This is the file that will be compiled. The main
file is colored in blue.

& When you updated from a previous version, you need to reset the docking in
order to make the Project List window visible. This option you can find under Options,
Environment, IDE|1s6)
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Project New
This option will close all files and the current project and will query for a project file
name. The file will have the PRJ extension.

Project Open

This option will close all open files and let you select an existing project file. A project
file has the PRJ extension.

The PRJ file contains no code, it only contains data about the project files.

All files from the project will be loaded when they were loaded when you closed the
project.

The position and size will be set exactly as when you closed.

[ BASCOM-AVR IDE [2.0.7.4] SUSLprj - = | 5 |
File Edt View Program Tools QOptions Window Help
HE G B WP e b %S E-OE.AER. S0 7. B .
B9 x_ws200_sixlbas |£3 8 ADDITIONAL_DECLARATIONSinC B ADDITIONAL_FUNCTIONSinc I8 ETH_DHCP.inc
EE—— . [Projeet
Fha C:\Program Files\MCS Electronics\2074\includes\ADDITIONA... | = |[E1 ][ £2 | | i C:\Program Files\MCS Electronics\2074\includes\ADDITIONA... | o |[=1][ 5, o
Sub v Label Sub ~  Label Add
' Copyright Michael Koscher aka sixl 8-2010) E ' Copyright Michael Koscher aka sizl 8-2010) I indudes\ADDITIONAL_DECLARATIONS.inc
' —» http:/swww =izl nets michael@koecher-web. ' —» http:sruww. =izl nets mnichasl@koecherweb. BB includes\ADDITIONAL_FUNCTIONS.inc
http:/-crestivecommons.orgslicensss/by-sas3.0 ' http.//crestiveccmmons.orgslicenses/by—sssd. 0| | 9 indudes\ETH_DHCP.inc
X_W5200_six 1 bas
Sis diirfen: Vi C:\Program Files\MCS Electronics\2074'X_W5200_si bas E=n(Ech = B -
# das Terk bew | [5ub 1 h
* Abwandlungen . .
7w Den Folgend ' Copyright Michael Koecher aka sizl 3-2010 =
1 Uesn Folgsndsn ' —» http:/“/www.=ixzl nets  nichael@koecher-web. de
. #* Namensnennun " http:s/crestivecomnons.orgslicenses/by-sias3.0/de”
<« [om ' Original nur von http://bascom—forun.ds E
' Sie diirfen L]
¥ha C:\Program Files\MCS Electronics ' * das Uerk bzw. den Inhalt vervielfiltligen, verbreiten und Sffentlich =
Sub ' * Abwandlungen und Bearbeitungen des Werkss bzw. Inhaltss anfertigen

T .
. Zu Den Folgenden Bedingungen
' Copyright Michsel
' basedon Cods from
' —> http:oouww six

#* Namensnennung
Sie miizzen den Hamen des Autors-Rechteinhabers in der won ihm festgel

* Ksine kommsrzielle Hutzung

Pl
http:s/oreativec Dieses Werk darf nicht fiir kommerzidlle Zwecke verwendst werdsn

Sis diirfen-
16 durien # Joitergabe unter gleichen Bedingunge

Wenn Sie das lizenzierte Werk bzw. dem lizenzierten Inhalt bearbeite:
oder in anderer Weise erkennbar als [Grundlage fiir esigenss Schaffen ve
diirfen Sie die dsraufhin new sntstandensn Werke bzw. Inhalte nur

unter Verwendung von Lizenzbedingungen weitergeben, die mit denen
dieses Lizenzwertrages identisch oder vergleichbar sind L

* das Werk hzw

* Abwandlungen

Zu Den Folgenden

« T v

21: 63 Insert

Project Save
This option will save all project files. It will also save other opened non-project files.

Project Close
This option will close the active project. This will end the project mode. The project
mode is started when you open a PRI file either with OPEN or by clicking a PRJ file
from the MRU menu.

When you close bascom and you have the Option 'Auto Load All Files' checked, then
like usual, all open files will be saved and when you run bascom again, they will all be
opened. This might be confusing since you work in normal mode by default. It is
recommended to deactivate the 'Auto Load All Files' when working with projects.

In project mode, you can also drag and drop files to the IDE. If they have the BAS or
INC extension, they will be added to the project. In normal mode, the file will be
opened.
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3.10 File ZIP

This option will put all project files into a ZIP file.

The file will be given the ZIP extension and is saved into the same folder as the main
file.

When your file is named main.bas, the file main.zip will be created.

The following files will be included :

- all files which are included with $INCLUDE
- all files which are included with $INC

- all files which are included with $BGF

If a file is included in the code but can not be found you will get a warning.

ZIPPED Files

ZIPPED Files

D:\sers\mark\Documents\MCS Electronics\BASCOM-AVR \Samples\FTa00Test Clodk.bas P
D:\sers\mark\Documents\YMCS Electronics\BASCOM-AVR \Samples\FT00VFTE00.inc

D:\Jsers\mark\Documents\MCS Electronics\BASCOM-AVR \Samples\FTa00VFTE00_Functions.inc

D:\Jsers\mark\Documents\YMCS Electronics\BASCOM-AVR \Samples\FTa00 TestClock.inc

Errors

This option does take conditional compilation into account.
Meaning that :

tl
e

#const a=1
#if a=2

$Include "FT800.inc"

$Include "FT800_Functions.inc"
#endif

The files ft800.inc and ft800_functions.inc are not included since the condition does
not match.
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3.11 File Exit

With this option, you can leave BASCOM.
If you have made changes to your program, you can save them upon leaving
BASCOM.

All of the files you have open, at the moment you choose exit, will be remembered.
The next time you run BASCOM, they will be opened automatically.

File exit shortcut : [

3.12 EditUndo

With this option, you can undo the last text manipulation.

Edit Undo shortcut : ¥2, CTRL+Z

3.13 Edit Redo

With this option, you can redo the last undo.

Edit Redo shortcut : @ CTRL+SHIFT+2Z

3.14 Edit Cut

With this option, you can cut selected text into the clipboard.

Edit cut shortcut : &, CTRL+X

3.15 Edit Copy

With this option, you can copy selected text into the clipboard.

Edit copy shortcut : 11, CTRL+C

3.16 Edit Paste

With this option, you can paste text from the clipboard starting at the current cursor
position.

Edit paste shortcut : __I, CTRL+V

3.17 EditFind

With this option, you can search for text in your program.

Text at the current cursor position will automatically be placed in the find dialog box.
All text you search for is saved so the next time you search, you can retrieve the
search phrase from a list.

Click the 'Clear History' button to clear the history. This will clear ALL find history
from all pull down boxes in both the Find and Replace windows.
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.

-

Find Text

Find Find in Files

Text to find:

Options
Caze zenzitive

Whiole words anly

Scope
Global

@ Selected text

Clear Hiztory

Reqular expressions

Drirection
@ Farward

Backward

Origin
Frarm cursar

@ Entire soope

] ] | Cancel

The following options available:

Option

Description

Case Sensitive

When selected, the case must match. Searching for PRINT will not
find pRint. With this option turned off, Print will find print, PRINT,
PRInT, etc.

Whole words only

When selected, only whole words are considered. A whole word is
a word that is surrounded by spaces, or that is at the start of a
line. Looking for PRINT will find : "Print test" and "print" and
"print print". But not "printer"

Regular
expressions

You can use a regular expression to find a match.

A A circumflex at the start of the string matches the start of
a line.

$ A dollar sign at the end of the expression matches the end
of a line.

. A period matches any character.

* An asterisk after a string matches any number of

occurrences of that string followed by any characters, including
zero characters. For example, bo* matches bot, bo and boo but

not b.

+ A plus sign after a string matches any number of
occurrences of that string followed by any characters except zero
characters. For example, bo+ matches boo, and booo, but not bo
or be.

[] Characters in brackets match any one character that
appears in the brackets, but no others. For example [bot]
matches b, o, or t.

[~ A circumflex at the start of the string in brackets means
NOT. Hence, [~bot] matches any characters except b, o, or t.
[-] A hyphen within the brackets signifies a range of
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characters. For example, [b-o] matches any character from b
through o.

\ A backslash before a wildcard character tells the Code
editor to treat that character literally, not as a wildcard. For
example, \* matches » and does not look for the start of a line.

Forward This is the search direction. By default it will search forward.
Forward means down in this context.

Backward This is the search direction. You can use backwards in case you
pressed F3 too many times and want to go back to the previous
found text.

Global All the text of the current editor will be searched.

Selected text

Only the selected text will be searched.

So before you press CTRL+F to search for text you can select text
and this option will be selected automatic. Otherwise global is
selected.

From cursor

Search from the current cursor position to the end of the code.

Entire scope

Search from the current cursor position to the end, then search
till the start of the cursor position. This will search the entire text.

Find in Files

The Find in Files option can be used to search for text in files.

.

Find Text

E5)

T et ta find:

Options

Find Find in Files

wihere

Caze sensitive
W'hole words only
Regular expreszsions

| Clear search results

Search Directary Options
* bas

[nizude subdirectonies

Search all filez in project
@ Search all open filez
Search in directories

Search in current file

Browse. .

] ] | Cancel

Option Description

Case Sensitive

When selected, the case must match. Searching for PRINT will not
find pRint. With this option turned off, Print will find print, PRINT,
PRInT, etc.
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3.18

Whole words
only

When selected, only whole words are considered. A whole word is a
word that is surrounded by spaces, or that is at the start of a line.
Looking for PRINT will find : "Print test" and "print" and "print
print". But not "printer"

Regular
expressions

You can use a regular expression to find a match.

A A circumflex at the start of the string matches the start of a
line.

$ A dollar sign at the end of the expression matches the end
of a line.

. A period matches any character.

* An asterisk after a string matches any number of

occurrences of that string followed by any characters, including
zero characters. For example, bo* matches bot, bo and boo but not

b.

+ A plus sign after a string matches any number of
occurrences of that string followed by any characters except zero
characters. For example, bo+ matches boo, and booo, but not bo
or be.

[] Characters in brackets match any one character that
appears in the brackets, but no others. For example [bot] matches
b, o, or t.

[™] A circumflex at the start of the string in brackets means
NOT. Hence, [~bot] matches any characters except b, o, or t.

[-] A hyphen within the brackets signifies a range of
characters. For example, [b-o] matches any character from b
through o.

\ A backslash before a wildcard character tells the Code editor
to treat that character literally, not as a wildcard. For example, \"
matches » and does not look for the start of a line.

Search all
project files

This option will search through all project files. Files considered are
$INCLUDE files. Nested $include files are not considered.

Search all open
files

This option will search though all open files. This are loaded files
visible in the TABS

Search in You can specify a custom folder to search for the text.
directories

Search in This option will restrict the search to the current file.
current file

Edit Find shortcut : #, CTRL+F

Edit Find Next

With this option, you can search again for the last specified search item.
Edit Find Next shortcut : %, F3
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3.19 Edit Replace

With this option, you can replace selected text in your program.

Replace Text Iﬁ

Replace Text | Feplace in Files|
Text to find: $regfile -
Beplace with: $regfile -
Options Drirection
[[] Caze zensitive @ Forward
[]'whole words only ™ Backward
[T Regular expressions
[] Prompt on replace
Scope Origin
(7 Global (7 Fram cursar
@ Selected text @ Entire zcope
Clear Hiztory 2k, ] ’ Fieplace Al ] ’ Cancel ]

All options except 'Replace With' are described under Edit Find| 1.

Replace With : this is the new text that will replace the old text.

In version 2087 you can also replace text in files.

Replace Text Iﬁ
Feplace Text | Replace in Files

Test to find:

Beplace with:

-
Options Where
[ Case Sensitive Search all filez in project
I []'wihale wards anly (71 Search all open files
[] Begular expressions @ Search in directonies
[] Prompt on replace (71 Search in current file

Clear search results
Search Directory Options

File mask: DADAT AR \D Phavide\TESTREPLACE

Include subdirectones

Clear Hiztomy [ k. J ’ Replace Al ] ’ Caricel ]

85
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3.20

3.21

3.22

3.23

3.24

3.25

The search and replace works similar to Search And Find in Files.
We recommend to make a backup of your project before you use 'Replace All'.

Edit Replace shortcut : #=s, CTRL+R

Edit Goto

With this option, you can immediately go to a specified line number.

Edit go to line shortcut : MMl CTRL+G

Edit Toggle Bookmark

With this option, you can set/reset a bookmark, so you can jump in your code with
the Edit Go to Bookmark option. Shortcut : CTRL+K + x where x can be 1-8

Bookmarks are stored in a file named <project>.BM

Edit Goto Bookmark

With this option, you can jump to a bookmark.

There can be up to 8 bookmarks. Shortcut : CTRL+Q+ x where x can be 1-8

Bookmarks are stored in a file named <project>.BM

Edit Indent Block

With this option, you can indent a selected block of text.

Edit Indent Block shortcut : *: , CTRL+SHIFT+I

Edit Unindent Block

With this option, you can unindent a block.

Edit Unindent Block shortcut : % , CTRL+SHIFT+U

Edit Remark Block

With this option, you can Remark or Unremark a selected block of text.

While you can use '( and ') to remark a block of code, you might prefer the old BASIC
way using just one ' .

When a remark is found, it will be removed. When there is no remark, it will insert a
remark.
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3.26 Edit Insert ASCII

This option will show a pop up window from which you can select an ASCII character.

Insert character @
ASCII|CHAR |HEX |-
7 . a7

8 g 08

9 0 %

10 0] DA

11 7 0B

12 ¢ %

13 ; @D

14 5 BE

15 ! aF

16 4 19 5

W Ok

In BASCOM you can embed ASCII characters by using brackets embedded with the
ASCII code like : {065}

For example : Dim S As String : S="AB{067}"

This is the same as S="AAA"

The pop up lists shows all ASCII values and when you click the OK-button, the
brackets are added.

3.27 Edit Fold All Subs and Functions

When Code folding is enabled in Options, Environment, IDE, Editorlis0), this options
will fold/collapse all sub procedures and functions.

Other structures that can be folded with F11 remain unaltered.

Using SHIFT+F11 or CTRL+ENTER, you can fold/unfold the current block.

Consider this example :
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Sub Random_color()

R = Rnd(255)

G = Rnd(255)

B = Rnd(255)

Color = Color24tolél{r , G , B)
| End Sub |

For PORTB=1 to 1@
| Waitms 1eee
| Next

Both the Sub and For/Next can be folded but the Fold All Subs and Functions option,
will only fold the sub :

Sub ?5”com_COIOP[][:]

For PORTB=1 to 1@
{| Waitms 1000

Mext
|

See Also
Edit Unfold All Codelsd

3.28 Edit Unfold All Code

This option will unfold all folded code so all code becomes visible.

See Also
Edit Fold All Subs and Functions| s

3.29 Edit Encrypt Selected Code

This add on option allows you to encrypt portions of your code.

Because the encryption can not be undone, you will get this warning:

[ Warning [i_E_J 1

l . Encryption can NOT be undone, are you sure?

e

If you chose YES, the selected code will be encrypted and will result in lines like :

$CRYPT 6288E522B4A1429A6F16D639BFB7405B
$CRYPT 7ABCF89E7F817EB166EO03AFF2EB64C4B
$CRYPT 645C88E996A87BF94D34726AA1B1BCCC
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$CRYPT 9405555D91FA3B51DEEC4C2186F09ED1
$CRYPT 6D4790DA2ADFFO9DEODA97C594C1B074

Only the compiler can decrypt and process these lines. There is no way you can
change the $CRYPT lines back into source code !

So make a backup of your code before you use this option. Typically, it will only be
used on finished projects.

If the encrypted code contains errors, you will get error messages pointing to the

$CRYPT 624 lines.

& This option is not available/enabled by default. You need to buy a license that
will unlock this option. Our sales requires your BASCOM serial humber too.

Edit Proper Indent

This option will properly indent your code.

Indention is used to make code better readable.
Every structure will be indented. And nested will increase indenting.

This code :

For C =0 To 100
B = A(c)
Print "Read " ; C; ":"; B; "/" ; Hex(b)
Waitms 4
Next

Will be transformed into :

For C =0 To 100
B = A(c)
Print "Read " ; C; ":"; B; "/" ; Hex(b)
Waitms 4

Next

And this is a sample with nesting :

Do
Input "Data to write ? (0-255)", D

Print "Reading content of EEPROM (via ERAM Byte)"
For C=0To 100
B = A(c)
Print "Read " ; C; ":"; B; "/" ; Hex(b)
Waitms 4
Next
Loop
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When indenting does not work you need to check your code for mistakes. For
example for endif instead of End If.

Proper indenting is also required for proper drawing of indention| e,

3.31 Edit Show Excluded Code

This option turns on/off marking of excluded code.

Excluded code is code that is not compiled as part of the project because conditional
compilation parameters exclude the code.

Excluded code is shown in Italic and gray but you can change the default colors.

For example when using an XMEGA processor, the _XMEGA constant will be set to 1.
When the option is turned off, it will show normal like :

#if _xmega

print "XMEGA"
#else

print "NORMAL"
#endif

When then option is turned on, the editor will show it like :
#if _xmega

print "XMEGA"
#else

#tendif

When you have a lot of conditional code it is hard to see which code is executed.
When you turn the option on, it is much easier to see.
Check out this example:
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#if Led enable backlight = True Or Lcd enable backlight pwm = True

Sub Lcd backlight{ByVal Value As Byte)

Local Lcd off As Byte

Led off = 2

#iT Lecd _enable _backlight pwm = True
#ift Lcd invert backlight = False

Lcd _set pwm Value

If Value = @ Then

Else

If Lcd _sleepmode
End If
#else
Value = &HFF -Value
Led set pwm Value
If Value = &HFF Then

Else

End If

#endif
#else

#1f Led _invert _backlight = False
If Value = 255 Then

IN R16, Lcd backlight port
ORI R16, Lcd backlight _high
10UT Lcd backlight port, RI16
Else

IN R16, lLcd backlight _port
ANDI R16, Lcd backlight Low
!0UT Lcd _backlight port, RI16

End If

"Led ctrl _port.led pin_backlight

" Sets the backlight value (8: Off, Standby On; 1-254: PWM, 255:

It Lcd sleepmode = False Then Lecd _off = True

True Then Lcd off = False

If Led sleepmode = False Then Led off = True

If Led sleepmode = True Then Lcd off = False

= True

If Lcd sleepmode = True Then Lcd off = False

"Led ctrl_port.lcd pin_backlight = False

If Lcd sleepmode = False Then Lcd off = True

On,

In order for this option to work correct, your code should not contain syntax errors.

See Also
#1F, #ELSEIF . #ELSE[eod , Show Dead Code/e1"

3.32 Edit Show Dead Code

This option turns on/off marking of 'dead' code.

Dead code is code that does not do a thing and could be removed.
Dead code is shown in Italic and gray but you can change the color and italic.
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Dead code is similar to Excluded code with the difference that excluded code is not

compiled while dead code is compiled.

Dead code is a new feature in 2080 and intended to show you which variables or code

are not used.

You can decide if the code is really dead, and need to be removed, or not.

Since this is a new feature, you should take care before deleting 'dead code'

Function Dhcp ok() As Byte

Local Bimp As Byte

Local Dead As Byte

Dhep ok = 2

Dhep_ok = @

Goto Test

Test:

If Getsocket(® , Sock dgram , 68 , B) = 8 Then
Few Deacnds - 4 To CAD

The example above demonstrates a few dead code elements:
- the local dead as byte, is not used in the code

- the function result is assigned twice without that the result is used, this does not

make sense
- the GOTO skips over some code which is never used (print)

See Also
Edit Show Excluded Codeled"
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3.33 View PinOut

The Pin Out viewer is a dock able window that shows the case of the active chip.
The active chip is determined by the value of $REGFILE|esh),

Chip PinOut

’ Chip Search ]

Clear Pin HL

v
|

o[RS

: ackage : DIPZ8,Pin: 1

PCE - Generic IO pin P26
RESET - Reset pin For MCU, ackive at low,
PCINT14 - Pin chanae inkerrupt 14

When you move the mouse cursor over a pin, you will see that the pin will be colored
red. At the bottom of the window, a pin description is show. In the sample above you
will see that each line has a different color. This means that the pin has multiple
alternative functions.

The first blue colored function is as generic IO pin.

The second green colored function is RESET pin.

The third black colored function is PIN change interrupt.

A pin can have one or more functions. Some functions can be used together.
When you move the mouse cursor away, the pin will be colored blue to indicate that
you viewed this pin. For example, when you need to look at it again.

You can also search for a pin description. Enter some text and return.
Here is an example when you search the VCC pin :
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Chip PinDOuk

Chip PirCuk

Package | DIP28 B

Search | ved] | [ clearpinte

-~

54

Package : DIP28, Pin: 1

PLCB - Generic IO pin PCG
SRESET - Reset pin For MCU, active at low,
PCIMT14 - Pin change inkerrupt 14

When pins are found that have the search phrase in the description, the pin will be

colored blue.
By clicking 'Clear Pin HL' you can clear all colored pins.

Some chips might have multiple cases. You can select the case from the package list.
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Chip PinDOuk

Chip PirCuk

Package | TOFP32 |c

Search I'v'l:t|

i
| ClearPinHL

O e e

. A5 Electronics

AIMEL

Package : DIP28, Pin: 1

PLCB - Generic IO pin PCG
SRESET - Reset pin For MCU, active at low,
PCIMT14 - Pin change inkerrupt 14

When you change from package, all pin colors will be cleared.

When you double click a pin, the pin will be colored green. Another double click will
color it red/blue.

When a pin is green, it will not be colored red/blue. The green color serves as a kind
of bookmark.

The only exception is the search function. It will make bookmarked green pins, blue
too.

Use the right mouse to access a popup menu. This menu allows you to zoom the
image to a bigger or smaller size.

Double click the chip to show the chip data.
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Chip : ATmegag8

FLASH : & khytes
EEPROM : 0.5 kbytes
SRAM ¢ 1024 bytes
IiC Pins ¢ 23

Frnax : 20 MHz

Voo 1.8-5.5Y
Timer 16bit : 1
Timer 8bit 1 2

Pt channels : &
RTC: 1

SPI: 1

SART: 1

ART @ 1

TWI: 1

ISP 1

A0 channels ; &
Analog comparator ;1
BrownOuk ;1
Watchdog @ 1
Interrupks | 26
Ext.inkerrupts @ 26

When you want to search for a chip, click the 'Chip Search' button.
It will show the following window:

ijﬁ Chip Search @

Flazh ISP Analog comp.
sheM [ ] Aie [ | PWMchames [ |
EEFPROM Tl A/0 channels
[0 pins SPI Eut. Interuptz
2-bit timerz Ij Broven Olut Ij Frnax
16-bit timers Intermipts Wi
JARTS 2 Watchdog JSART | |
Package  |Flash |sRaM  |EEPROM |10 | Froax |16 bit ~
ATmegal 28 128 4096 4 53 16 2 =
ATmegal 280 TOFFIOD (128 a192 4 oE 16 4
| 4Tmegal 281 TOFPE4 128 a149z 4 54 16 4
| ATmegazbE0 TOFP100 | 256 a19z 4 a6 16 4
| &Tmega2sE1 TOFPE4 2586 a19z 4 54 16 4
ATmegadzd DIF40 32 2048 1 a2 20 1
ATmegadzd TOFP44 a2 2048 1 a2 20 1
AT rmA=2040 Inii=X In] a0 andQ 1 27 il 1 ‘f
0 L] >

You can provide criteria such as 2 UARTS. All criteria are OR-ed together. This means
that when one of the criteria is met, the chip will be included in the list.
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& Only chips supported by BASCOM will be listed. When a chip has SRAM, and is
not supported yet, it will be in the near future since the goal is to support all chips.

When you find an error in the pin description, please send an email to support so it
can be corrected.

View PDF viewer

The PDF viewer is dock able panel which is located by default on the right side of the
IDE.

{5 BASCOM-AVR IDE [1.11.8.5] [=1[E3]

File Edit ‘Wiew Program Tools  Options  Window  Help

T HBRLRE. I XDEEE
lja C:ADATAVapps\D\avride\noname 1. bas

PO

sub *  Lobel %)) 3

= =

$regfile = "mi%l%.dat” Features 5 IZlF\TmegaS.pdf| T

o

Dim & A= Eram Byte j Pin Configurat F A
Dim B As Eram Integer +-[ % Dverview F

Dim C A= Eram Long _t] ahout Code E: -

Dim [ A= Eram Single
% AYR CPU Cor

B
Stf +[% AYR ATmeg;
Print VYersion() =Y Features
+ System Cloc * High-performance, Low-power AVA™ 8-
=Y « Advanced RISC Architecture
$eeprom . i +|~* Power Mana — 130 Powerful instructions - Most§
Data 1 . 1223% . 123456784& . 123 451 + [ System Conl - 32 x 8 General Purpose Working R
EY - Fully Statlc Operation
End ] Interrupts - Up to 16 MIPS Throughputat 161
) - On-chip 2-cycle Multiplier
+ 1/0 Ports « Monmvolatile Program and Data Memorie
+-[* External Inb _ 8K Bytes of In-System Seft-Progra
g Endurance: 10000 Wrie/Erase €
+-[7% 8-bit Timer/ — Optional Boot Code Saction with &
H- [ Timer, Counl In-System Programming by Onc
True Read-While-Write Operation
+-[* 16-bit Timetr - 512 Bytes EEPROM
in Lo Endurance: 100,000 Write/Erase
+ [ 8-bit Timer/ _ 1K Byte Internal SRAM
+-[-% gerial Peript - Programming Lock for Software S
3 « Peripheral Features
+ USART — Twio 8-bit Timer/Counters with Sep
- Two-wire Se - ano: 16-bit Timer/Counter with Sep
[-]
+-[** analog Comy - Real Time Counter with Separate €
= - Three PWM Channels 2
+ Analog-to-D + — #-channel ADC in TQFP and MLF ¢
¢ <- 3 £ | >

14: 25 Modified | Insert Erars : 1 found

Errars

The viewer itself contains a tree with the topics and the actual PDF viewer.

The tree topics can be searched by right clicking on the tree. Choose 'Search' and
enter a search text.

When a topic has sub topics, the topic is bold.

When you have enabled 'Auto open Processor PDF' in Options, Environment, PDF, the
data sheet will be automatically loaded when you change the $REGFILE value.
It can be shown in a new sheet or it can replace the current PDF.

Open a PDF.

Copy selected text to the clipboard. You can not copy from protected PDF
documents.

First page.

© 2025 MCS Electronics



BASCOM-AVR

Previous page.

'rCurrent page indicator. You can enter a page number to jump to a different
— |page.
Next page.

Last page.
Find text in PDF.

Zoom in.

Zoom out.

Rotate page to the left and right.

3

Print page(s).

VEEEREE e

When you right click in the PDF, a pop up menu with the most common options will
appear.

In Options, Environment, PDF[1s6 you can specify how data sheets must be
downloaded.

Data sheets can be downloaded automatic. When the $REGFILE is changed and the
PDF is not present, you will be asked if the PDF must be downloaded.
If you choose to download, it will be downloaded from the Atmel website.

BASCOM-AVR

9P
\_‘J/

Download PDF

Do ol wank ko download POF atregasz, pdf?

[ ]Do not show this message again

When you click 'Do not show this message again', you will not be asked anymore if
you want to download the Mega32.PDF. You will be asked to download other PDF
documents when they do not exist.

During the download you will see a similar window:
PDF Download

Downloading PDF

Downloading atmega3z, pdf

]

Cancel

You can also download all newer PDF's from the Atmel website with the option :
Tools, PDF Update/sh
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3.35

3.36

When PDF's are downloaded with the UpdateWiz, they are downloaded from the MCS
Electronics website.

View Error Panel

This option will show the Error panel.

Errors

Double click to jump to emrar Iinei

When there are no errors, the list will be empty. You will also be able to close the
window.
When there are errors :

Errors
v 8 Unknown stakement [SEF] | in File : CHDATALAP

You will not be able to close the window until the error is solved and the program is
checked/compiled.
The panel is dockable and by default docked to the bottom of the IDE.

When you right click the mouse inside the error panel, a menu will popup with one
option : Copy to Clipboard. All data from the error window will be copied to the
windows clipboard if you select this option.

View Show Allert Window

Action
Shows the Alert Windows when available.

An alert window can contain various info. In version 2086 it is limited to show when
COM ports are added or removed.

When you use a CDC device (virtual COM port) and you plug the device, depending
on settings and hub/usb port a new COM number will be assigned.

In the lower right of the screen an alert window/message will appear. It will not have
focus and it will fade away after some time.

Below are 2 examples. One when a new COM port is found. And one when that same
COM port is removed.

x
. NEW COM PORT
Silicon Labs CP210x USE to UART EBridge (COM45)
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x
-l COM PORT REMOVED
Silicon Labs CP210x USE to UART Bridge (COM45)

% 20f2 = X

The X on the alert window can be used to close the window.
The X on the bottom can be used to Delete the window.

When you close a window, it will exist until BasCom is closed.

For this reason the 'View Show Alert Windows option exists : you can show the old
alerts.

A new alert is always added after the last message. So in this example the first
message was the NEW com port.

And when the cable was pulled, the second alert was added.
When multiple alert windows exist, you can use << and >> to scroll through them.

3.37 View Project Files

Action
Shows the Project Explore Window.

Project @

(2| [renove | [ sctman |

N5 1 19341.inc

=] 153+ Sampe s

The project explorer window is intended to be used in project mode. Project mode is a
mode where all files belong to one project. Here you have a main file and optional
include files.
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The project explorer is a dock able window. It lists all files assigned to the project.
When you double click a file, it will be opened in the editor.

- Use the ADD button to add files to the project

- Use the REMOVE button to remove files from the project. Files you remove are only
removed from the project, they are not removed from disk

- Use SET MAIN to set the main project file. The main project file is the file that is
compiled.

3.38 View Code Explorer

Action
Shows the Code Explorer Window
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Code Explorer

=

- i Aliases
i A1
—|-fF Assembler

¥ Assembler_Scope-; Test
=¥ Assembler Blodk
¥ Assembler_Scope
+- =] Constants
L& Dedarations
=8 Kim
= Klm2
= Prm
=8 Prm2
—|- = Functions
=8 Prm
=8 Prm2
= = Labels
= Klm2
= Label
- flll; Macros
- Abc
+-f¥ Assembler Block
—| = Subs
=& Klm
= Klm2
E:ﬁ Variables
B4 Aa
s
¥ Btemp1
¥ DataPtr
3 ow
Ed Gbdirbuffer
{j Ghdriveerrar
1= Prm2
Aa
s
B w
Fd _temp1

B e scope

The code explorer shows code elements in a tree. By double clicking an element the

cursor will be set to the matching code in the editor.
You can also drag an element into the editor window.

By clicking the right mouse a pop up menu will allow you to filter out constants and

variables (registers) from the definition file.

The following code elements will be shown in the explorer:
- Aliases. These are the user ALIAS|[s5es.
- Assembler. This is for single line asm using !

- Assembler Block. This is for assembler blocks using $asm .. $end asm. If you add
comment after $asm, it will be shown in the tree as well. Example : $asm ; Test
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- Constants. Both user defined constants (CONST|uw) and constants from the
definition file are shown.

- Declarations. Subs and Functions are both shown. Each with their own color.

- Functions. These are the user function implementations.

- Labels. When labels are used in subs and functions, the sub/functions name is listed
first.

- Macros. These are the user macro's created with MACRO s\,

- Subs. These are the user sub implementations.

- Variables. These are the variables from the user code and definition file. Each shown
with their own color. Locals are shown under a branch of the sub/function.

- CallStack. This is optional. Since it takes time to trace the call stack it is turned off
by default. Use right mouse click and the pop up menu to activate it.

The call stack shows a tree of the calls you make to user subs and functions. And
each sub/function also shows the user functions it calls.

When multiple calls are made, three dots are added for each additional call.

- Types. Declared types with their members are shown. See TYPE.

- Information. Processor, free ERAM and SRAM. Estimated $hwstack, $swstack

and $framesize.

& The calculated stack settings are based on the program call tree and local
variables. This is just a tool to give you an idea about stack usage. Not taken into
account is the stack required by the assembler routines. This means that you need to
add a certain amount to the calculated values. When your code uses interrupts you
need to increase the calculated $HWSTACK by 32. Otherwise increase it by 16.

The $FRAMESIZE should have a minimum value of 24. Add a value of 16

to $SWSTACK.

Applications using AVR-DOS should use a minimum of 128 for all stacks.

A future version will also take the assembler code into account.

When the Code Explorer has the focus, pressing CTRL+F will search in the code
explorer and not in the editor.

The code explorer works in a separate thread. It will be updated a few seconds after
you have quit typing.
By making the Code Explorer window invisible, the explorer is deactivated.

The popup menu has the following options:

Show Register Constants
Show Register Variables
Show Call Stack

S

Show Errors

Show Unused tems
Refresh

Find References

v Show References

Show Register Constants

This option can toggle between showing and hiding the register constants. When
register constants are shown the tree can become big.

User constants and register constants are shown in a different color.
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Show Register Variables

This option can toggle between showing and hiding the register variables. When
register variables are shown the tree can become big.

User variables and register variables are shown in a different color.

Show Call Stack

This option can show the Call Stack. This reveals the nesting of your code.

Show Errors

This option deserves a warning. The option is turned off by default. It can be useful
to find errors but it can also point to errors which are not considered an error for the
compiler. The compiler has a separate parser. The parser from the IDE is a different
new parser. While in 2080 all DAT files are updated, you still can get errors which are
no real errors. You might want to report them to support. Please send a small as
possible program that will show the error.

Show Unused Items
When this option is turned on, all unused items will be shown in grey. For example :
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Code Explorer {1
#4 callstack
+- & Constants
= @ Errors
Y niecredidentier —rc
+-=% Functions
+ Irl; Macros
+-=§ Subs
Ef-ﬂ Variables
+-=§ App_task
+-=4 Configure_frame_sending
E_’jﬂ DataPir
Ef-ﬂ Dum
+-=§ Generate_rand_seed
+-=8p Pal_init
+|-=& Process_incoming_frame
+-=& Send_frame
+-=fp Set_trx_state
B¥ Sic_rx_data
+|-=& Switch_pll_on
E_?j Tal_awake_end_flag
+-=8p Tal_rx_enable
+-=@p Tal_rx_frame_cb
4 Tal_state
H Tal_trx_status
E’-ﬂ Tiny_tal_frame_rx
E'-d Tiny_tal_rx_buffer
+|- =& Trx_init
+|- =& Trx_reset
E’-ﬂ Trx_trac_status
E'-d Tx_buffer
4 Tx_state
E_?j _temp1

+

In this sample, _temp1l , so_rx_data and DataPtr are unused or unreferenced.
_templ is an internal variable and so is DataPtr. They do not occupy any space.
But so_rx_data is a user variable which is not referenced. You could remove or
remark it.

Refresh

This option will parse the project and update the code explorer tree.

Find References

This option can find all references for an item. For example when you go to Variables,
and select a variable the option becomes enabled in the menu. After choosing this
option, the references will be added to the tree.
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ET-_‘] Trx_trac_status
b
=3 Tw_buffer
=3 T _buffer
=3 Tx_buffer
mia Tx_buffer
=3 Tw_buffer
=3 T _buffer
=3 Tx_buffer
=a Tx_buffer
= Tx_buffer
=3 T _buffer
=3 T _buffer
=a Tx_buffer
= Tx_buffer
=3 T _buffer
=3 T _buffer

Now E)y clicking the item you will go to the point in your code where the item is
referenced/used.

Show References

This options shows a panel on the bottom of the code explorer tree. When you
activate the tooltip keeping SHIFT pressed and hovering an item in the editor, the
references panel will be updated with all references of that item. A single click on an
item in this list will set the cursor in the IDE to referred item.

Consider this simple piece of code :
Dim S As Single

Input"s ", S

Print S

When pressing SHIFT and hovering the mouse over the variable S, the tooltip will be
Module : m2560_adc.bas

shown : 5 As Single

The references list will be updated as well. The item in bold points to the definition, in

this case the DIM S.

The following two items in the list point to the INPUT "s ", S and the Print S.

Items shown in red are variables that are assigned.

The panel can be shown or hidden using the right click menu from the explorer.

RENAMING

When you right an item in the References List you get a pop up menu : RENAME
When you click the RENAME option you will be asked for a new name.

Enter a new name for the item (variable,constant, etc). All occurrences in your
project will be replaced. Not only the ones in loaded files but also in included files on
disk.

When the new name you provide is already used in the project you will get an error
message and the items will not be replaced.
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3.39 View Vertical Splitter

You can split the editor window into two parts. By default you use the horizontal
splitter marked with the arrow.

E File Edit View Program Tools Options Window Help -5 X,
TR LBE. K DB TR '

B yart.bas |52 B8 const-testlbas
Code Explorer I x | Sub - Label

=
w0
a

1003

1004 - A*
1005 # The gpallback function implemented by the application on top of Tiny-TAL.
1006 ¢ +/

1007 Tal_rx frame_cb Tiny tal_rx buffer (0)

1008 End Sub

1009

1010

amaa

This will create a split screen :

Edt View Program Tools Options Window Help -5 X,

P EHBLAE. K SR %%E-DE.
B8 yartbas |22 B8 const-testlbas 7
Code Explorer 2 ><| Sub v  Label A

1]

' CallStack

d Sregfile = "mlzsrfal.dat"” -
[+ 2 Constants

Serystal = 16000000 |:|

Sband = 19200 ' pse baud rate

Sbandl = 13200

Shwstack = 40 ' default use 32 for the
Ssw=stack = 32 ' default wse 10 for the
Sframesize = 40 ' default uses 40 for the

10 Config Base = 0
11

99 Moot Talaa — A

4 I 3

1003 -
1004 r A

1005 - * The callback function implemented by the application on top of Tiny-TAL.

1006 =/

1007 Tal_rx frame cb Tiny tal rx buffer(0)

1008 End Sub

1009

1010

1011

With the option Vertical Splitter, you switch between horizontal en vertical splitter.
The splitter is located near the code explorer window.

K File Edit View Program Tools Options Window Help - X .
PR L B PAIG XN %E-GE . @me . io? 1SR,
B8 yartbas |E3 B8 const-testlbas =2
Code Explorer ) ><| Sub - Label -
& 1003 -
_1004 B Ve
1005 - * The callback function implemented by the application on top of Tiny-TAL.

*/
Tal rx frame cb Tinv_tal_rx buffer(0)

e

If the transceiver has recsived & frame and it has besn placsd

_1015 '+ inteo the guewe of the TAL, the frame needs to be processed further.
1016 If Tiny_tal_frame_ rx <> 0 Then

1017 Process_incoming frame

101s Tiny tal frame rx = False

1n1a T TE

This will result in a vertical split window.
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3.40

P Fle Edit View Program JTools | Options | Window Help

> - % % E-® 5

- Label

Tx_ongoing 1

Tx retry = 2

Default_channel = 20
Default pan id = zHCAFE
Dst_pan_id = Default_pan 3
Src_pan id = Default_pan i
Own_short addr = 1
Dst_short _addr = 1

#if Dst_pan_id = Src_pan id
Const Frame overhead = 11

Const Frame overhead = 13

Amaxphypacketsize = 127

*HE S D E.
B8 yart.bas [£2 B8 const-testibas
Code Explorer 3 x| gubh SubApp task(]
#-@& Calstack 16 Const
+- = Constants 17 Const
+ @ Errors 18
+-=§ Functions 19 Const
H ri Macros 20 Const
21 Const
+-=& Subs o
22 Const
+ f—j Variables 23 Const
24 Const
25
26
27
28 felse
z39
30 Fendif
31
32 Const
33 Const

Amaxmpdunnsecuredoverhead

m

8 [

1003

1004 ¢
1005
1006 *

1007
1008
1009
1010
1011
1012
1013
1014
1015
1016
1017
1018
1019

anan

= x .
SO P, -
7
-
-
fe
* The callback function implements
+/
Tal rx frame cb Tiny tal rx buffer(0
End Sub

Sub Tal_ctask()

*}

h

into the queue of the -
If Tiny tal frame rx <> 0 Then

Process_incoming_ frame

Tiny_tal_ frame rx = False
End If

When you chose the vertical splitter option again the window will be split horizontal

again.

Notice that in order to show two different code windows you need to open the two
windows and use Tile Vertically|z25.

Program Compile

With this option, you compile your current program.

Your program will be saved automatically before being compiled.

The following files will be created depending on the Option Compiler Settings.[143

File Description

xxX.BIN Binary file which can be programmed into the microprocessor.

xxx.DBG Debug file that is needed by the simulator.

xxx.0BJ Object file for simulating using AVR Studio. Also needed by
the internal simulator.

xxXX.HEX Intel hexadecimal file, which is needed by some
programmers.

xxX.ERR Error file. Only created when errors are found.

XXX.RPT Report file.

xxX.EEP EEPROM image file

If a serious error occurs, you will receive an error message in a dialog box and the
compilation will end.

All other errors will be displayed at the bottom of the edit window, just above the

status bar.

When you click on the line with the error info, you will jump to the line that contains
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the error. The margin will also display the Elsign.

At the next compilation, the error window will disappear or reappear if there are still

errors.
See also 'Syntax Check'[108) for further explanation of the Error window.

.  cone
Program compile shortcut: , F7
3.41 Program Syntax Check

With this option, your program is checked for syntax errors. No file will be created
except for an error file, if an error is found.

Program syntax check shortcut ¥, CTRL + F7

When there is an error, an error window will be made visible at the bottom of the
screen.

il BASCOM-AVR IDE [1.11.8.5]
File Edit Miew Program Tools  Options  Window  Help

-bLi" -F'-i.:':_!.IHv E i 4 o

i

I

¥

¥
=
i
[
FIEE]

| i C:ADATA\apps\Dilavride\noname1. bas |Z| [E| [g|
Sub ¥  Label

Sregfile = "m8515 dat” ~

saEl, :ICId| 3|

Dim & Az Eram Byte

Dim B As Eram Integer
Dim C As Eram Long —
Dim [ As Eram Single

ads]
Print Version()

Seeprom
Data 1 . 1223% ., 12345678& | 123 . 451

End

E:.'I 5 . I.naert
Etrars o =
Error: 1 Line: & Unknown statement [ADS] |, in File @ CHDATAVAPPSDPAVRIDE\NONAMEL.BAS

You can double click the error line to go to the place where the errors is found. Some
errors point to a line zero that does not exist. These errors are caused by references
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to the assembler library and are the result of other errors.

The error window is a dockable window that is docked by default to the bottom of the
screen. You can drag it outside this position or double click the caption(Errors) to
make it undock :

Errors
Error: 1 Line: 8 Unknown stakement [A0DS] |, in File : CADATAVAPP

[

Here the panel is undocked. Like most windows you can close it. But the error must
be resolved (corrected and syntax checked/recompiled) for this window can be

closed !

By double clicking the caption (top space where the name of the window is show) you
can dock it back to it's original position.

When you have closed the window and want to view it again, you can choose the
View, Error Panel option from the main menu.

Program Show Result

Use this option to view information concerning the result of the compilation.

See the Options Compiler Output /45 for specifying which files will be created.

The files that can be viewed are "report" and "error".
File show result shortcut : E,CTRL+W

Information provided in the report:

Info Description

Report Name of the program

Date and time The compilation date and time.

Compiler The version of the compiler.

Processor The selected target processor.

SRAM Size of microprocessor SRAM (internal RAM).

EEPROM Size of microprocessor EEPROM (internal EEPROM).

ROMSIZE Size of the microprocessor FLASH ROM.

ROMIMAGE Size of the compiled program.

BAUD Selected baud rate.

XTAL Selected XTAL or frequency.

BAUD error The error percentage of the baud rate.

XRAM Size of external RAM if available.

Stack start The location in memory, where the hardware stack points to. The
HW-stack pointer grows downward.

S-Stacksize The size of the software stack.

S-Stackstart The location in memory where the software stack pointer points
to. The software stack pointer grows downward.
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Framesize The size of the frame. The frame is used for storing local
variables.

Framestart The location in memory where the frame starts.

LCD address The address that must be placed on the bus to enable the LCD
display E-line.

LCD RS The address that must be placed on the bus to enable the LCD
RS-line

LCD mode The mode the LCD display is used with. 4 bit mode or 8 bit mode.

LCD DB7-DB4 The port pins used for controlling the LCD in pin mode.

LCD E The port pin used to control the LCD enable line.

LCD RS The port pin used to control the LCD RS line.

Variable The variable name and address in memory

Constant Constants name and value

Some internal constants are :

_CHIP : number that identifies the selected chip

_RAMSIZE : size of SRAM

_ERAMSIZE : size of EEPROM

_XTAL : value of crystal

_BUILD : number that identifies the version of the compiler
_COMPILER : number that identifies the platform of the compiler

Warnings This is a list with variables that are dimensioned but not used.
Some of them

EEPROM binary [This is a list of all ERAM variables with their value. It is only
image map shown when DATAlu1 lines are used to create the EEP file.
(EEPROM binary image).

When the option : Load Report in IDE, is set, the report will be shown as a text file in
the IDE.

Program Simulate

With this option, you can simulate your program. So what exactly is simulating? For
BASCOM it means that the generated object code is processed with a virtual AVR
processor.

The simulator can simulate the AVR instructions. It can also simulate the hardware
for a part. The goal of the simulator is to allow you to debug your code. The goal was
not to create 100% virtual AVR hardware.

This means that some hardware is simulated but with different timing.

You can simulate your programs with AVR Studio or any other Simulator available
such as ISIS or you can use the built in Simulator.

The simulator that will be used when you press F2, depends on the selection you
made in the Options Simulator TAB. The default is the built in Simulator.

Program Simulate shortcut : ﬂ, F2

To use the built in Simulator the files DBG and OBJ must be selected from the Options
Compiler Output/145 TAB.
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The OBIJ file is the same file that is used by the AVR Studio simulator.

The DBG file contains info about variables and many other info required to simulate a
program.

Hi AVR Simulator : DADATAVApps\DT\BASAVRASAMPLES\XMEGA\xm128-DES bas = | E |
» @ m|ezlzh| D% 0 M| Terminal smTmers [ @ []TraceLog
Variables | Locals | 8" watch | % uP | Interrupts
Variable ‘Va\ue |Hex |Bin | -
parth i0 o 00000000

UARTO | UART1 | UART2 | UART3

2 (c) 1995-2019, MCS

3 xm128-DES.bas

4 ' This sample demonstrates the Xmegal28A3 DES encryption/decryption
5 ' Notice that you need to encrypt blocks with at least 8 bytes

m

7 $regfile = "xml128a3def.dat"

8 $crystal = 32000000 "32MHz
9 $hwstack = 128

10 $swstack = 128

11 $framesize = 128

13 'first enable the osc of your choice
== [14 Config Osc = Enabled , 32mhzosc = Enabled

16 'configure the systemclock
© [17 Config Sysclock = 32mhz , Prescalea = 1 , Prescalebc = 1 1

19 'configure used UART
© [28 Config Coml = 115280 , Mode = Asynchroneous , Parity = None , Stopbits = 1 , Databits = 8
21 Open "coml:" For Binary As #1

. I »

PC = 0111 Cycl. = 49168 : 1.5365 mS Pause

The yellow dot means that the line contains executable code. The blue arrow is visible
when you start simulating. It will point to the line that will be executed.

The Simulator window is divided into a few sections:

The Toolbar

The toolbar contains the buttons you can press to start an action.

dThis is the RUN button, it starts a simulation. You can also press F5. The
simulation will pause when you press the pause button. It is advised, that you step
through your code at the first debug session. When you press F8, you step through
the code line by line which is a clearer way to see what is happening.

This is the PAUSE button. Pressing this button will pause the simulation.

This is the STOP button. Pressing this button will stop the simulation. You can't
continue from this point, because all of the variables are reset. You need to press the
RUN button when you want to simulate your program again.

_IThis is the STEP button. Pressing this button (or F8) will simulate one code line of
your BASIC program. The simulator will go to the RUN state. After the line is
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executed the simulator will be in the PAUSE state. If you press F8 again, and it takes
a long time too simulate the code, press F8 again, and the simulator will go to the
pause state.

|E|This is the STEP OVER button or SHIFT+F8). It has the same effect as the STEP
button, but sub programs are executed completely, and the simulator does not step
into the SUB program.

[ ]

'lThis is the RUN TO button. The simulator will RUN until it gets to the current line.
The line must contain executable code. Move the cursor to the desired line before
pressing the button.

JThis button will show the processor registers window.

Registers [

Hﬂ Wl .
R21 [0
RZ2 |03
R23 |00
R25 |00
R |29
R27 |01
R23 |0t
EE:

R31 |07

W

Reqisters | 1D |

The values are shown in hexadecimal format. To change a value, click the cell in the
VAL column, and type the new value. When you right click the mouse, you can choose
between the Decimal, Hexadecimal and Binary formats.

The register window will show the values by default in black. When a register value
has been changed, the color will change into red. Each time you step through the
code, all changed registers are marked blue. This way, the red colored value indicate
the registers that were changed since you last pressed F8(step code). A register that
has not been changed at all, will remain black.

I
I_IThis is the IO button and will show processor Input and Output registers.
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REG al .
FORTE |00
FIMC aa
DDRC aa
PORTC (00
FIMD aa
DDRD aa
FORTD |04
TIFRO aa
TIFR1 02
TIFR2 aa
FCIFR aa
cico lon b
Reqisters E

The IO window works similar as the Register window.

A right click of the mouse will show a popup menu so you can choose the format of
the values.

And the colors also work the same as for the registers : black, value has not been
changed since last step(F8). Red : the value was changed the last time your pressed
F8. Blue : the value was changed since the begin of simulation. When you press the
STOP-button, all colors will be reset to black.

MPressing this button shows the Memory window.

SRAM | EEPROM

o0 |o1 {02 |03 |04 |05 |06 |07 |08 [og [oa |oe [oc [oo [oe [oF | A
|0100 |00 00 00 00 00 00 00 00 00 00 00 00 00 08 (00 00 ...

(0110 |00 |00 00 00 00 00 00 00 00 00 00 00 00 00 00 00 ...

|0120 |00 00 00 00 00 00 00 00 {01:00 63 63 00 00 00 00 ... (B

0130 (00 00 00 00 00 00|00 00 00 00 00 00 00 00 00 00 . ...

(0140 |00 0O 0O 00 0O 00 OO 00 00 00 00 00 000000 00 ...

(0150 |00 00 00 00 00 00 00 00 00 00 00 00 00 00 00 00 ...

(0160 |00 00 00 00 00 00 00 00 0000 00 0000000000 .

|0 Lo e nn Lnee nee Lnn Tan e nne nn bane Tone Lo an nn nn
(£ ¥

Dcéupied by : 1

The values can be changed the same way as in the Register window.

When you move from cell to cell you can view in the status bar which variable is
stored at that address.

The SRAM TAB will show internal memory and XRAM memory.

The EEPROM TAB will show the memory content of the EEPROM.

The colors work exactly the same as for the register and I0 windows. Since internal
ram is cleared by the compiler at startup, you will see all values will be colored blue.
You can clear the colors by right clicking the mouse and choosing 'Clear Colors'.

T
The refresh variables button will refresh all variables during a run (F5). When
you use the hardware simulator, the LEDS will only update their state when you have
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enabled this option. Note that using this option will slow down simulation. That is why
it is an option. When you use F8 to step through your code you do not need to turn
this option on as the variables are refreshed after each step.

L] Sim Timers \y/hen you want to simulate the processors internal timers you need to
turn this option on. Simulating the timers uses a lot of processor time, so you might
not want this option on in most cases. When you are debugging timer code it is
helpful to simulate the timers.

The simulator supports the basic timer modes. As there are many new chips with new
timer modes it is possible that the simulator does not support all modes. When you
need to simulate a timer the best option may be to use the latest version of AVR
Studio and load the BASCOM Object file.

Even AVR Studio may have some flaws, so the best option remains to test the code in
a real chip.

& The TIMER simulation only simulates TIMERO and 16 bit TIMER1. And only
counting/time modes are supported. PWM mode is not simulated.

LI Temminal] 1,;s option allows you to use a real terminal emulator for the serial
communication simulation.

Normally the simulator send serial output to the blue window, and you can also enter
data that needs to be sent to the serial port.

When you enable the terminal option, the data is sent to the actual serial port, and
when serial data is received by the serial port, it will be shown.

TraceLeg This option turns on/off trace information. When enabled, a file with the
name of your project will be created with the .TRACELOG extension.
This file will contain the file, line number and source code that is executed. It is
intended to check which parts of your code execute.

Under the toolbar section there is a TAB with a number of pages:

VARIABLES

iﬁnm Simulator :
H 3 |T| m 5= [E LA O % I M ||:| Sim Timers [ | Terminal E
‘Yariables | Lu:u:alsl el 'W'atu:hl % uF'I Interruptsl

ariable Walue | Hex | Bin |
1 1 Q000000

14 §fzwstack = 10 ' defa

15 fframesize = 40 ' defa
1
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This section allows you to see the value of program variables. You can add variables
by double clicking in the Variable-column. A list will pop up from which you can select
the variable.

To watch an array variable, type the name of the variable with the index.

During simulation you can change the values of the variables in the Value-column,
Hex-column or Bin-column. You must press ENTER to store the changes.

To delete a variable, you can press CTRL+DEL.

To enter more variables, press the DOWN-key so a new row will become visible.
It is also possible to watch a variable by selecting it in the code window, and then
pressing enter. It will be added to the variable list automatically.

Notice that it takes time to refresh the variables. So remove variables that do not
need to be watched anymore for faster simulation speed.

LOCALS

“ 3 [I m = [(=Ek, - 0 M | (] Sim Timers [ ] Teminal |
Variables Locals |§cf' Watchl % uF'I Interruptsl
Wariable Walue |Hex |Bm l

4

14 §swstack = 10 ' default us
15 §framesize = 40 ' default us

The LOCALS window shows the variables found in a SUB or FUNCTION. Only local
variables are shown. You can not add variables in the LOCALS section.
Changing the value of local variables works the same as in the Variables TAB.

WATCH
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[ AVR Simulator ] o =]
| r[n]m =0z =% 10 M B | [ sim Timers [ Teminal [
Vaiisbles | Locals 6" Walch l‘ P | Internupts |
portb> 10
Add Modify
Remove
portbx10

14 §swstack = 10 ' default use 10 fcﬂ
15 §framesize = 40 ' default use 40 fc
16
17
=] 18 Config Portk = Cutput
19
20
21 Do
Q 22 Portbh = Porth + 1
o> 23 Loop Until Inkey() = 27 =
J | of
PC=003D  |Cycl = 40654 10.1635mS Pause | .

The Watch-TAB can be used to enter an expression that will be evaluated during
simulation. When the expression is true the simulation is paused.

To enter a new expression, type the expression in the text-field below the Remove
button, and press the Add-button.

When you press the Modify-button, the current selected expression from the list will
be replaced with the current typed value in the text field.

To delete an expression, select the desired expression from the list, and press the
Remove-button.

During simulation when an expression becomes true, the expression that matches will
be selected and the Watch-TAB will be shown.

uP

“ 3 [I m o= (Ek O 4 0 M | [ Sim Timers [ ] Termingl |
Variablesl Lu:u:alsl & Watch % uf | Interruptsl
Flags

Dl LT ALTs Y [JN[]2 C [] Frame Owerflow [ ] Stack Dwerflaw

Soft Stack  [02E0 SoftStack Min [02E0  Hw Stack [02FF Hw! Min [12FF
Frame pointer |02CE Frame b ax 02Ce Shapshot

This TAB shows the value of the microprocessor status register (SREG).
The flags can be changed by clicking on the check boxes.

The software stack, hardware stack, and frame pointer values are shown. The
minimum or maximum value that occurred during simulation is also shown. When
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one of these data areas enter or overlap another one, a stack or frame overflow
occurs.
This will be signaled with a pause and a check box.

Pressing the snapshot-button will save a snapshot of the current register values and
create a copy of the memory.
You will notice that the Snapshot-button will change to ‘Stop’

Now execute some code by pressing F8 and press the Snapshot-button again.

A window will pop up that will show all modified address locations.
This can help to determine which registers or memory a statement uses.

Changed memory positions:
Addreszs - $18. ald value 199 . new value 0

Addreszs : $25. old value 193 |, new value 101
Address - $5F, old value 133 | new value 53

o Ok

When you write an ISR (Interrupt Service Routine) with the NOSAVE option, you can
use this to determine which registers are used and then save only the modified

registers.

INTERRUPTS

FIETT T -1 x

| > |E| vz (=P =% 10 M G | [ sim Timers [] Teminal [

Varisbles | Locals | 6" Waich | R up Intemupts |

B SRS | ESLY ELIRTI LT e [ B o

Delay |1 i
Pin PORTD.4 =

This TAB shows the interrupt sources. When no ISR's are programmed all buttons will
be disabled.

When you have written an ISR (using ON INT...), the button for that interrupt will be
enabled. Only the interrupts that are used will be enabled.

By clicking an interrupt button the corresponding ISR is executed.
This is how you simulate the interrupts. When you have enabled 'Sim Timers' it can
also trigger the event.

The pulse generator can be used to supply pulses to the timer when it is used in
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counter mode.

First select the desired pin from the pull down box. Depending on the chip one or
more pins are available. Most chips have 2 counters so there will usually be 2 input
pins.

Next, select the number of pulses and the desired delay time between the pulses,
then press the Pulse-button to generate the pulses.

The delay time is needed since other tasks must be processed as well.

The option 'Sim timers’ must be selected when you want to simulate timers/counters.

TERMINAL Section

Under the window with the TABS you will find the terminal emulator window. It is the
dark blue area.

In your program when you use PRINT, the output will be shown in this window.

When you use INPUT in your program, you must set the focus to the terminal window
and type in the desired value.

You can also make the print output go directly to the COM port.

Check the Terminal option to enable this feature.

The terminal emulator settings will be used for the baud rate and COM port.
Any data received by the COM port will also be shown in the terminal emulator
window.

Notice that most microprocessors have only 1 UART. The UARTO-TAB is used to
communicate with tis UART. The UART1-TAB need to be selected in order to view the
UART1 output, or to send data to UART1.

In version 2083, UARTO-UART3 are simulated. Unavailable UARTS are not shown.

Software UARTS are not supported by the simulator. They can not be simulated.

UARTO

UARTO has some specific options. When you right click the mouse you will get a
popup menu.

- Serial Input File.

This option selects a file with the SI extension. It must be named the same as your
main file but having the SI extension. The content will be used as serial data input.
Each time the processor checks UARTO it will read a byte fom the file as if it were
sent.

- Load custom serial Input File
This option allows you to select a specific Sl file. An Open Dialog will be shown and you can select
the file.

- Copy
This option copies data sent to the simulated terminal.

- Paste
This option sends data to the simulated terminal.

- Log to File
This option creates a file with the LOG extension. It will have the name of your main file with the
LOG extension. All data send to the simulated UART terminal will be send to the log file as well.

- Show in HEX
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This option shows output in HEX format between brackets like [45] [6E] etc.

SOURCE Section

Under the Terminal section you find the Source Window.

It contains the source code of the program you are simulating. All lines that contain
executable code have a yellow point in the left margin.

You can set a breakpoint on these lines by selecting the line and pressing F9.

By holding the mouse cursor over a variable name, the value of the variable is shown
in the status bar.
If you select a variable, and press ENTER, it will be added to the Variable window.

In order to use the function keys (F8 for stepping for example), the focus must be set
to the Source Window.

In version 2083, the simulator source window will have the same fonts as the editor
window. The source window is read only. You an not change the source code in the
simulator!

A blue arrow will show the line that will be executed next.

When you right click a menu will be shown with the following options:

B Run F5
5= Step/Pause F8
[Z Stepover Shift+F8
Stop Ctrl+F5

". Run to F10
Goto Line Alt+G

Clear all breakpeoints Shift+F9

Teggle breakpoint Fa
Find Ctrl+F
Find Mext =

Show registers
[l Showl/O
b Show Memory

Lag Terminal Output
Clear EEPROM

| Clear Cycles Ctrl+Alt+C

Option Description

Run (F5) Run code.

Step /Pause (F8) |Step through code or pause running code

Step Over Step code but step over sub routines and functions..

(SHIFT+F8)

Run To (F10) Run to the current line. This line should have a yellow dot
(contains executable code)
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Breakpoints

Goto Line This option let you chose a line to jump to. Use this with care

(ALT+G). since it will jump right to the code. This means that some parts
of your code are not executed.

Clear All This option clears all breakpoints set with F9.

Toggle breakpoint
(F9)

This option will toggle a break point. It will only work on a line
with executable code.

Find (CTRL+F)

Option to find text, similar to the function in the source editor

Find Next (F3)

Option to find next instance similar to the function in the source
editor.

Show Registers

Option to show/hide internal registers RO-R31

Show IO

Option to show/hide I0 registers

Show Memory

Option to show/hide memory content for SRAM and EEPROM

Log Terminal
output

This option let you select a file name for the simulator output
log file.

Clear EEPROM

This option will reset the EEPROM content to empty(FF). This is
required sometimes since between sessions the EEPROM content
is saved in an EEP file when this option is checked in Options,
Simulator, Save EEPROM state.

And when you restart simulation the EEP content is read. This
option will clear the content.

The hardware simulator.

By pressing the hardware simulation button

displayed.

LI

.the windows shown below will be

=
T A T BERS
Lu ARErEE
O (1 i_ﬂi_'liﬂ_ __Heblalalihl - Cormparator IND
FA QOO S0S M i.i'll'lii_ g 112131 A
EROO0000 -iﬂLuuuu_ — 1 hu
Fo 008888 ,J_LI"I"IHII'|_ 3 4| 5| 6| B
ED 080 @0 00000686 : i i)
@ 718|l9]c¢
|D ...... [z] a il

The top section is a virtual LCD display. It works to display code in PIN mode, and bus
mode. For bus mode, only the 8-bit bus mode is supported by the simulator.

Below the LCD display area are LED bars which give a visual indication of the ports.

By clicking an LED it will toggle.
PA means PORTA, PB means PORTB, etc.
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IA means PINA, IB means PINB etc. (Shows the value of the Input pins)
It depends on the kind of microprocessor you have selected, as to which ports will be
shown.

Right beside the PIN led's, there is a track bar. This bar can be used to simulate the
input voltage applied the ADC converter. Note that not all chips have an AD
converter. You can set a value for each channel by selecting the desired channel
below the track bar.

Next to the track bar is a numeric keypad. This keypad can be used to simulate the
GETKBD() function.

When you simulate the Keyboard, it is important that you press/click the keyboard
button before simulating the getkbd() line !!!

To simulate the Comparator, specify the comparator input voltage level using
Comparator INO.

Enable Real Hardware Simulation

By clicking the ﬂbutton you can simulate the actual processor ports in-circuit!
The processor chip used must have a serial port.

In order simulate real hardware you must compile the basmon.bas file.

To do this, follow this example:
Lets say you have the DT006 simmstick, and you are using a 2313 AVR chip.

Open the basmon.bas file and change the line $REGFILE = "xxx" to $REGFILE =
"2313def.dat"

Now compile the program and program the chip.

It is best to set the lock bits so the monitor does not get overwritten if you
accidentally press F4.

The real hardware simulation only works when the target micro system has a serial
port. Most have and so does the DT006.

Connect a cable between the COM port of your PC and the DT006. You probably
already have one connected. Normally it is used to send data to the terminal
emulator with the PRINT statement.

The monitor program is compiled for 19200 baud. The Options Communication
settings must be set to the same baud rate!

The same settings for the monitor program are used for the Terminal emulator, so
select the COM port, and the baud rate of 19200.

Power up or reset the DT006. It probably already is powered since you just previously
compiled the basmon.bas program and stored it in the 2313.

When you press the real hardware simulation button now the simulator will send and
receive data when a port, pin or DDR register is changed.

This allows you to simulate an attached hardware LCD display for example, or
something simpler, like an LED. In the SAMPLES dir, you will find the program DT006.
You can compile the program and press F2.

When you step through the program the LED's will change!

All statements can be simulated this way but they have to be able to use static
timing. Which means that 1-wire will not work because it depends on timing. I2C has
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a static bus and thus will work.

NOTE: It is important that when you finish your simulation sessions that you click the
button again to disable the Real hardware simulation.

When the program hangs it probably means that something went wrong with the
serial communication. The only way to escape is to press the Real hardware

Simulation ﬂbutton again.

The Real Hardware Simulation is a cost effective way to test attached hardware.

& The refresh variables button will refresh all variables during a run(F5). When
you use the hardware simulator, the LEDS will only update their state when you have
enabled this option. Note that using this option will slow down the simulation.

Watchdog Simulation

Most AVR chips have an internal Watchdog. This Watchdog timer is clocked from an
internal oscillator. The frequency is approximately 1 MHz. Voltage and temperature
variations can have an impact on the WD timer. It is not a very precise timer. So
some tolerance is needed when you refresh/reset the WD-timer. The Simulator will
warn you when a WD overflow will occur. But only when you have enabled the WD
timer.

The status bar

PC=0030  |Cycl = 40677 : 10.16925 m3 |Pause |

The status bar shows the PC (program counter) and the number of cycles. You can
reset the cycles by positioning the mouse cursor on the status bar and then right
click. You will then get a pop up menu with the option to reset the cycles. You can
also double click the cycles to reset it to 0.

You can use this to determine how much time a program statement takes.

Do not jump to a conclusion too quick, the time shown might also depend on the
value of a variable.

For example, with WAITMS var this might be obvious, but with the division of a value
the time might vary too.

Start Simulation

To start a simulation the program need to be compiled. So typically you press F7 to
compile your code. Make sure that the BIN, DBG and OBJ files are created (Options,
Compiler, Output).

When the code is compiled without errors, you can simulate your project. To do so
press F2.

By default the simulator is in STOP mode. The status bar will show PC = 0 (program
counter) and Cycles = 0. Some instructions use more cycles than other. A NOP for
example takes 1 cycle. When the processor has an oscillator running on 8 MHz, and
the 8 DIV fuse is set, it means the processor will have a clock of 1 MHz. Meaning that
each second, 1 million cycles can be executed. So you could execute a million NOP
instructions in 1 second.

The simulator however is not able to do so. The simulator reads the object data, and
decodes the data and simulates the instructions and the hardware. Also, the software
need to give time to windows otherwise the code will stall windows and your other
programs.
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3.44

When the AVR is initialized, the RAM is cleared. This will takes time. So when you
press F8 the first time, you will notice that the blue arrow will be visible on the first
line of the main project. It depends on the used processor how long it will take till the
initialization is done. When done, the simulator will go into PAUSE mode.

Press F8 again to step through the code. You will notice that the blue arrow will jump
only to code with a yellow dot which indicates that the line contains executable code.
DIM statements for example are important for the compiler but do not create code.
So these statements will be skipped.

Using the BREAK instruction you can pause the simulator. This is a good way when
instead of F8, you use F5 to RUN the code. You can also set a break point using F9.
This will be visible with a red dot.

T —
“a AVR Simulstor : DADATAVApp=\DT\BASAVRASAMPLES\XMEGAxm128-DES. bas E@gl
» @ n | Fzizh, ‘ % 0 M | Terminal smTimers [ @ [TraceLog

variables |Locals | 8" watch | % uP | interrupts |

Variable Value |Hex |Bin | -
0 '] 00000000

25 Dim Arenc(34) As Byte A
26 Dim J As Byte

@ [28 Print #1 , "DES test"”
31 For 31 =1 To 8 ' load a key to memory

32 Read Key(j)

== |30 Restore Keydata
o
o
o |33 Next

36 'load some data

m

37 For J = 1 To 16 ' fill some data to encrypt
° 38 Ar(§) =13
o 39 Next

®0 42 Print #1 , "Encrypt function”
o 43 Arenc(1) = Desencrypt(key(1) , Ar(1) , 18) ‘encrypt 16 bytes

o 46 For J =1 To 16

PC = 0145 Cycl. = 49868 : 1.558375 mS Pause Arj) =0

When your code uses INC modules, the simulator will show the name of the current
module.

Program Send to Chip

Program send to chip shortcut H , F4

When you access the programmer from the main menu, you will notice the submenu.
From the sub menu you can choose 'Program’' or 'Manual Program’'.

Program will erase and program the processor without any user intervention.

Manual Program will only show the programmer window. You can manually choose
the options to program the chip when the programmer supports it.

Auto Program also needs the option 'Auto Flash' to be set in the Programmer options
[163),
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The following section applies to the Programmer window (program chip directly NOT
selected) otherwise this is not shown to the user.

“Buffer” below refers to the buffer memory that holds data to be programmed to, or

read from the chip.

Menu item Description
File Exit Return to editor
File, Test With this option you can set the logic level to the LPT pins.

This is only intended for the Sample Electronics programmer.

Buffer Clear

Clears buffer

Buffer Load from file

Loads a file into the buffer

Buffer Save to file

Saves the buffer content to a file

Chip Identify

Identifies the chip

Write buffer into chip

Programs the buffer into the chip ROM or EEPROM

Read chip code into
buffer

Reads the code or data from the chips code memory or data
memory

Chip blank check

Checks if the chip is blank or erased

Chip erase Erase the content of both the program memory and the data
memory
Chip verify Verifies if the buffer is the same as the chip program or data

memory

Chip Set lock bits

Writes the selected lock bits LB1 and/or LB2. Only an erase
will reset the lock bits

Chip auto program

Erases the chip and programs the chip. After the programming
is completed, verification is performed.

The following window will be shown for most programmers:
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E"i] AVR ISP STK programmer |ZJEIE|

File Buffer Chip

P41 FTE oTe W & C0EE

bdanufactor Unknown Flash RCbkd KB size C]

Chip ATmegagblhb EEFPROM 128 Programmed:20

FlashROM | EEPROM | Lock and Fuse Bits |

00 |m o2 |03 |04 o5 |06 Jo7 [os |03 [oa [os oo [oo [oe [oF | | A
| 0000 |C010 (95 [18 |55 |18 |95 |18 |95 18 |95 |18 |95 [18 |55 |18 | ALLLLLLE I

(0010 |95 18 95 18 95 18 /95 18 95 18 95 18 95 18 95 18 |LLLLLLLL

(0020 |95 19 |ES 8F BF &0 E4 CO E3 EB 2E 4E EO |82 EF 5E LAlA1EAEEMEIE

0030 |EO D2 EO0FZ2 |2E 5F EF EE|EO F1 EG A0 EO BO 27 |88 a0&0._iiafee &7

|0040 |93 |80 57 (31 F7 |E9 E1 89 B9 89 EO B0 BD 80 E1 |88 NN-SallEEREA|

;@BS Ba 24 BE EZ AD|ED B2 EA ES EO|FO DO IC DO 03 32 Féeash b,
[00BD |DO 04 |34 F8 CF FF (E2 A0 ED B2 91 80 23 |83 FO 11 Bopelia 2.

0070 |DO 05 CF FB (95 08 E0 8D (D0 01 EO |8 98 50 CF FE Bjoral.anjb

|0080 |B9 |BC 95 08 97 |31 F7 F1 |95 08 94 |68 F8 B2 |95 |08 LI-ALhabl.
;EIEIEID 94 EZ F3 B2 95 |02 DO 04 92 0D 20 0O F7 E1 95 03 |esblb.. <AL

EEID.t'l'«EI 95 C9 95 31 (20 00 95 08 |32 30 3 |20 2D 33 |30 |32 (Ef ..201-302
O0BO |37 30 |30 |20 |34 30 33 31 34 3A 00 34 FF FF FF |FF | 700:0314: g
|00CO |FF |FF \FF [FF |FF |FF FF FF |FF FF FF |FF |FF FF FF |FF i

L0000 IFF (FF (FF (FF (FF (FF (FF (FF (FF [FF [FF [FF [FF [FF [FF [FF bt
A4EISE STK programmer

158 ROM 0 EPROM MOMNAMEL, BIN

Note that a chip must be ERASED before it can be programmed.

By default the Flash ROM TAB is shown and the binary data is displayed.
When you have an EEPROM in your project, the EEPROM TAB will show this data too.

The most important TAB is in many cases the Lock & Fuse Bits TAB.
When you select it , the lock and fuse bits will be read.
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'I_Tﬁ AVR ISP STK programmer
File Buffer Chip

PP HEE we o 1 & .ﬂ.Tr'ruecqa.EiEi

banufactar  Atmel Flash ROk 8 KB Size |

Chip ATmeqgabd EEFROKM hl2 |Programmed:20

iFlashF{OM || EEPRDM| Laock and Fuse Bits |

Y'rite LB

83

YWrite B
11:Mo restictions for SPR or LPM acceszsing the boot lnader zection
11:Mo restrictions for SPM or LPM acceszsing the application zection \Write FSH
11:Mo memorny lock features enabled for parallel and zerial programmir
YWrite FSE

1:Divide Clock by 8 Dizabled

1:CLOCK, Output dizabled YWite PRG

10007 Q:Int. RC Ozc. 8 MHz; Start-up time PwWRDWHNARESET: B CEY/
[[] Fuzebitz High _‘,_l

A4EISE STK programmer

158 ROM 0 EPROM MOMNAMEL, BIN

These Lock and Fuse bits are different in almost every chip !

You can select new settings and write them to the chip. But be careful ! When you
select a wrong oscillator option , you can not program the chip anymore without
applying an external clock signal.

This is also the solution to communicate with the chip again : connect a clock pulse to
the oscillator input. You could use an output from a working micro, or a clock
generator or simple 555 chip circuit.

When you found the right settings, you can use $PROG/ss8) to write the proper
settings to new, un-programmed chips. To get this setting you press the 'Write PRG'
button.

After a new chip is programmed with $PROG, you should remark the line for safety
and quicker programming.

The 'Write PRG' will write the settings, read from the Microprocessor, it will NOT insert
the unsaved settings you have made manual. Thus, you must first use the 'Write XXX'
buttons to write the changed fuse bits settings to the chip, then you can use the
'Write PRG'.

Notice that the Write xxx buttons are disabled by default. Only after you have
changed a lock or fuse bit value, the corresponding button will be enabled. You must
click this button in order to apply the new Lock or Fuse bit settings.

Many new chips have an internal oscillator. The default value is in most cases 8 MHz.
But since in most cases the 'Divide by 8' option is also enabled, the oscillator value
will be 1 MHz. We suggest to change the 'Divide by 8' fuse bit so you will have a
speed of 8 MHz.

In your program you can use $crystalle2sl = 8000000 then.

$crystal will only inform the compiler which oscillator speed you have selected.
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This is needed for a number of statements. $crystal will NOT set the speed of the
oscillator itself.

‘ Do not change the fuse bit that will change the RESET to a port pin. Some chips
have this option so you can use the reset pin as a normal port pin. While this is a
great option it also means you can not program the chip anymore using the ISP.

3.45 Program Reset Chip

This menu options will let the programmer reset the processor.
Shortcut : SHIFT+F4

The MCS UPDI programmer will perform a reset using UPDI protocol. It could be done
using a DTR or RTS pin from the serial port but using UPDI has the advantage that
you can program the RESET pin to be used as a normal IO pin. That is important on
processors that do not have a dedicated RESET pin.

3.46 Tools Terminal Emulator

With this option you can communicate via the RS-232 interface to the microcomputer.
The following window will appear:

iﬂ BASCOM-AVR Terminal emulator

File  Terminal

£ >

COM1:35400,M,8, 1

Information you type and information that the computer board sends are displayed in
the same window.

Note that you must use the same baud rate on both sides of the transmission. If you
compiled your program with the Compiler Settings at 4800 baud, you must also set
the Communication Settings to 4800 baud.

The setting for the baud rate is also reported in the report file.

& NOTE: The focus MUST be on this window in order to see any data (text, etc)
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sent from the processor. You will NOT see any data sent by the processor right after a
reset. You must use an external hardware reset AFTER the terminal Emulator window

is given focus in order to see the data. Using the Reset |@J shortcut, you will not be
able to see any data because pressing the shortcut causes the Terminal emulator to
lose focus. This is different than “Hyper Terminal” which always receives data even
when the Hyper terminal window does not have focus. Use Hyper terminal if you need
to see the program output immediately after programming or reset. Or use the option
'Keep terminal emulator open' from the Options, Communication.

File Upload

Uploads the current program from the processor chip in HEX format. This option is
meant for loading the program into a monitor program for example. It will send the
current compiled program HEX file to the serial port.

File Escape
Aborts the upload to the monitor program.

File Exit

Closes terminal emulator.

Terminal Clear
Clears the terminal window.

Terminal Open Log

Opens or closes the LOG file. When there is no LOG file selected you will be asked to
enter a filename or to select a filename. All info that is printed to the terminal window
is captured into the log file. The menu caption will change into 'Close Log' and when
you choose this option the file will be closed.

Terminal Send ASCII

This option allows you to send any ASCII character you need to send. Values from
000 to 255 may be entered.

Send BYTE x|

Enter ASCI value
Q00

(] | Cancel |

Terminal Send Magic number

This option will send 4 bytes to the terminal emulator. The intention is to use it
together with the boot loader examples. Some of the boot loader samples check for a
number of characters when the chip resets. When they receive 4 'magic' characters
after each other, they will start the boot load procedure. This menu options send
these 4 magic characters.
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Terminal Setting

This options will show the terminal settings so you can change them quickly.
It is the same as Options, Communication |14,

Terminal User Commands
This option will show or hide the toolbar with the user definable command buttons.

There are 16 user definable buttons named CMD1-CMD16. When you hover the
mouse cursor above the button, the button data will be shown.

When you right click the mouse above the button, you can enter the data for the
button.

Example for CMD4:

In the sample above the data "test" will be sent. No carriage return(CR) or line feed
(LF) will be sent. If you want to send them as well you need to include them as
special characters.

Special characters are entered with their 3 digit ASCII value between brackets :
{xxx}

For example to send CR + LF you wend enter {013}{010}

-

. BASCOM-AVR Terminal emulator EEE

File Terminal

cCWMD1 CWDZ CMD3I CWD4 CWDSH CMDE CWD? CMDES

|| COMI1:19200,M,81

M, ",

See Also
Options, Communication 145
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3.47 Tools LCD Designer

With this option you can design special characters for LCD-text displays.

The following window will appear:

LCD designer g|
= (o]
-
[ | |
{ W
" N
| » Ok

X Cancel

The LCD-matrix has 7x5 points. The bottom row is reserved for the cursor but can be
used.

You can select a point by clicking the left mouse button. If a cell was selected it will
be unselected.

Clicking the Set All button will set all points.
Clicking the Clear All button will clear all points.

When you are finished you can press the Ok button : a statement will be inserted in
your active program-editor window at the current cursor position. The statement
looks like this :

Deflcdchar ?,1,2,3,4,5,6,7,8

You must replace the ?-sign with a character number ranging from 0-7.
The eight bytes define how the character will appear. So they will be different
depending on the character you have drawn.

See Also
Font Editor/[2s8
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3.48 Tools LIB Manager

With this option the following window will appear:

LIE Manager — @

Libraries Routines

_TWIRE

_1WIRE_SEARCH Add
adr2 lib F—
aeslib Add Paste
aes_bootlib -
AnimallD_em4095 li
at_emulator.lib Delete
at_emulatorx_lib
AVR-DOS. lib
AVR-DOS.lib 2083 C '
AVR-DOS.lib bek 22- omprie
AVR-DOS_V4 . lib -
base64 lib
becard. lib v Ok
bed lib i
copyright = MCS Electronics o
comment = lwire extended range library
libversion =2.0.7.6
history = No known bugs.

The Libraries are shown in the left pane. When you select a library, the routines that
are in the library will be shown in the right pane.

After selecting a routine in the left pane, you can DELETE it with the DELETE button..

Clicking the ADD button allows you to add an ASM routine to the library. The ADD
Paste button will add a routine from the clipboard instead of a file on disk.

The COMPILE button will compile the lib into an LBX file. When an error occurs you
will get an error. By watching the content of the generated Ibx file you can determine
the error.

A compiled LBX file does not contain comments and a huge amount of mnemonics are
compiled into object code. This object code is inserted at compile time of the main
BASIC program. This results in faster compilation time.

The DEMO version comes with the compiled MCS.LIB file which is nhamed MCS.LBX.
The ASM source (MCS.LIB) is included only with the commercial edition.

With the ability to create LBX files you can create add on packages for BASCOM and
sell them. For example, the LBX files could be distributed for free, and the ASM
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source could be sold.

Some library examples :

e MODBUS crc routine for the modbus slave program.
e Glcd.lib contains the graphical LCD asm code

Commercial packages available from MCS:

e I2CSLAVE library
e BCCARD for communication with www.basiccard.com chipcards

See Also
$LIBles5 for writing your own libraries

3.49 Tools Graphic Converter

The Graphic converter is intended to convert BMP files into BASCOM Graphic Files (.
BGF) that can be used with Graphic LCD displays.

The following dialog box will be shown:

Graphic converter,

W OK
B4 = 240 =
LED tpe Eort
Oi2ee4 O 240128 O 240240 O EB []SED series

] Uncompreszed
(&) 24064 () 1284128 & g2

To load a picture click the Load button.
The picture can be maximum 128 pixels high and 240 pixels width.

When the picture is larger it will be adjusted.

You can use your favorite graphic tool to create the bitmaps and use the Graphic
converter to convert them into black and white images.

When you click the Save-button the picture will be converted into black and white.
Any non-white color will be converted into black.
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The resulting file will have the BGF extension. (bascom graphics format)
You can also paste a picture from the clipboard by clicking the Paste button.
Press the Ok-button to return to the editor.

The picture can be shown with the ShowPiclus=5 statement or the ShowpicE s
statement.

& The BGF files are RLE encoded to save space.

& It is important that the font selection 6*8 or 8*8 match the font size in the
CONFIG GRAPHLCD. For example :

Config Graphlcd = 240x128 , Dataport = Porta , Controlport = Portc, Ce =2, Cd =3
,Wr=0,Rd=1,Reset=4,Fs=5, Mode =8

In this case you would use 8*8.

When you use your own drawing routine you can also save the pictures
uncompressed by setting the Uncompressed check box. The resulting BGF files can
not be shown with the showpic or showpicE statements anymore in that case!

The BGF format is made up as following:

o first byte is the height of the picture

e second byte is the width of the picture

e for each row, all pixels are scanned from left to right in steps of 6 or 8
depending on the font size. The resulting byte in stored with RLE compression

The RLE method used is : byte value, AA(hex), repeats.
So a sequence of 5, AA, 10 means that a byte with the value of 5 must be repeated
16 times (hex notation used)

Option Description

Height The height in pixels of the image.

Width The width in pixels of the image.

Font The T6963 supports 6x8 and 8x8 fonts. This is the font select that
must match the CONFIG statement. For other displays, use 8*8.

Type The size of the display. When the size is not listed, use one with the
same width.

SED Series |If your display is a SEDxxxx chip, select this option.

Uncompresse |Images are RLE encoded. Select this option when you do not want to

d compress the image.

3.50 Tools Stack Analyzer

The Stack analyzer helps to determine the proper stack size.

See $DBG/e281 for the proper usage of this option.
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3.51 Tools Plugin Manager

The Plug in Manager allows you to specify which Plug-in's needs to be loaded the next
time you start BASCOM.

Plugin Manager : x|

Pluglnz ta Load

farteditar. bpl

Just select the plug in's you want to load/use by setting the check box.
The plug in's menu's will be loaded under the Tools Menu.

To add a button to the toolbar, right click the mouse on the menu bar, and choose
customize.

When you want to write your own plug in's, contact support@mcselec.com

3.52 Tools Batch Compile

The Batch Compiler is intended to compile multiple files.
Shortcut : CTRL+B

The Batch compile option was added for internal test usage. It is used by MCS to test
the provided test samples.
The following window is shown :
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Lﬂ Batch Compile Dﬁl E|

File Batch

CADATA apEehD ABASAVENS AMPLE Sh3inc, bas S
C:ADATANappshD P BASAVRVSAMPLE 5 \$zenalinput. bas
CADATANapps D A BASAYRASAMPLES 123 BAS
CADATANappz D FABASAVRVSAMPLE S \adc. bas
CADATANappz D P BASAYRASAMPLE S \adc_int. bas
CADATANapRs D FABASAYVRASAMPLES \ALIAS bas
CADATAapp D P BASAVRVSAMPLE S \Array bas
CADATANapps D P BASAVRASAMPLES \asc. bas
CADATANappe D BASAVRWSAMPLES \a_rename.baz
CADATAappa D P BASAVRNVSAMPLE S \barcode. bas
CADATANappehD P BASAVRNSAMPLE S \bazmon.bas
CADATAapp: D P BASAVRVSAMPLE S \basmon_test bas
CADATANappz\D A BASAVRASAMPLES \bocard. bas
CADATAMNapp: D PABASAVRVSAMPLES \bod bas

C:ADATANappshDBASAVRNSAMPLE S \bch_fic_zeh bas
ADATAL ann AT PARAC AVWRILCARADT ECLRGI0AR | T bas

HRREREEREEREEEEEE

Batch Compiler

There are a number of menu options.

File Load Batch

Load an earlier created and saved batch file list from disk.

File Save Batch

Save a created list of files to disk
When you have composed a list with various files it is a good idea to save it for later
re usage.

File Save Result
Save the batch compile log file to disk. A file named batchresult.txt will be saved in
the BASCOM application directory.

File Exit

Close window

Batch Compile
Compile the checked files. By default all files you added are checked. During
compilation all files that were compiled without errors are unchecked.
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Lﬂ Batch Compile Dﬁl E|

File Batch

VECADATAVaoRe D ABASAVRLVSAMPLE Sh3inc, bas S
CADATANappshD P BASAVRWSAMPLE 5 \$senalinput. bas
CADATANapps D A BASAYRASAMPLES 123 BAS
CADATANappzD FABASAVRVSAMPLE S \adc. bas
CADATANappz D P BASAYRASAMPLE S \adc_int. bas
CADATANapps D FABASAYVRASAMPLES VALIAS bas

v CADATANappzh D PNBASEVR\SAMPLE S \Marray. baz

| CADATALVappe\D PABASAVRNVSAMPLE S hasc bas

v CADATANappsh D PABASAVRVSAMPLE S \a_rename. baz

v CADATANappzhD PABASAVRA\SAMPLE S \barcode. bas

v CADATANappehD P BASAVRNSAMPLE S \bazmon.bas

v CADATANappzh D TABAS AR\ SAMPLE S \bazmon_test baz

v| CADATANVappe\DPBASAVRNVS AMPLE S \bocard. bas

| CADATALVapp\DPBASAVRMSAMPLES \bod bas

| CADATAVappa D PBAS VRS AMPLE S \boh_frc_zeh basz

[ T ATUAT A s TP RA CAUE CA D] CCAORINAD | CT koo
i 31.3-2007-12:51:21 Starting batch compile s
£ CMDATANappsiD TABASAVR\SAMPLE S\$inc. bas

B‘ C:ADATANappstD T BASAVRWSAMPLE 5 \$senalinput. bas

O CADATA\app\DTABASAVRNSAMPLESY123 BAS "

Array. bas x Cancel

This screen print shows that $inc.bas could not be compiled.
And that array.bas was not yet compiled.

Batch Add Files
Add files to the list. You can select multiple *.BAS files that will be added to the list.

Batch Add Dir

Add a directory to the list. All sub directories will be added too. The entire directory
and the sub directories are searched for *.BAS files. They are all added to the list.

Batch Clear List

Clear the list of files.

Batch Clear Good

Remove the files that were compiled without error. You will keep a list with files that
compiled with an error.

All results are shown in an error list at the bottom of the screen.
When you double click an item, the file will be opened by the editor.

See Also
$SNOCOMP [683)
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3.53

Tools PDF Update

Use this option to update all Atmel PDF files.
The Atmel data sheets are stored in the \PDF subdirectory.
The following window will be shown :

Download and Update PDF Files

PDF Files

There is only one option available : Check. When you click the Check-button, the MCS
server will be checked for newer versions of the PDF documents.

You need to make sure that BASCOM is allowed to contact the internet.

You also need to have port 211 open. This port is used in FTP mode to contact the
MCS server.

The MCS server is synchronizing all PDF files each day with the ATMEL server. This
means that the copy on the MCS server can be maximum 24 hours old.

The check will read all available DAT files and check if there is a reference to the PDF.
When an item is disabled(grayed) then it means there is no link to the PDF in the DAT
file.

During the check the window will look like this :
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Download and Update PDF Files

PDF Files

atmeqal 62 pdf e
atmeqal 63 pdf
atmegalB4p_324p_B44p. pdf
atmenal 65 pdf
atmegadd_88_168.pdf
atmegalB_revatoe. pdf

| atmegal B, pdf
atmegadd3.pdf
atmegad2h 3250645 B4R0. pdf
atmegad?d 3290649 B490 pdf

v| atregadZ. pdf
atmegal6d_324_E44 pdf

| atmegabd. pdf

atrmegathlh. pdf
atmeqadh3h. pdf
| atmegal. pdf
at90usbE46_E47_1286_1287 pdf bl
Check | | Seleetal | [ Unselectal | | Dowrload

Checking : http:/Aeee. atmel. comddyndresournces/prod_documents/doc2BS
Checking : http:/ Aenene, atmel. comddyndrezources/prod_documentz/doc24=
Checking : http:/ Aanene atmel. comddyndrezourncesprod_documents 251 25,
Checking : http:/ denane, atmel. comddyndresources/prod_documentz/doc25C
Checking : http:/ Asene atrel. comddundresources/prod_documents/doc24E
Checking : http:/ Aaene atmel. comddendrezourncesprod_documents/doc 75
Done

All PDF's that are newer will have a check mark. These need an update.

You can manual unselect or select the PDF's.

In the log window at the bottom of the window you can view which files will be
downloaded.

When you want to download the selected files, press the Download-button.
This will close all PDF documents in the PDF viewer. A backup of each PDF file
downloaded will be made before it is downloaded. You need to restore it when
something goes wrong during the download(server drops the connection for
example).

When a document is downloaded, the check mark will be removed.

After all documents are downloaded, they documents are opened again in the PDF
viewer.

As of version 2077 the PDF documents are downloaded from the MCS Electronics
server.

Previously they were downloaded from Atmels webserver. When Atmel change the file
name the link is broken and you can not update the file.

To solve this all files are stored on the MCS server and each day all files are
synchronized with atmel so all files are maximum 1 day old.

As of version 2079 the PDF files are downloaded using FTP. This results in a better
performance. Just make sure port 411 is open in your firewall for outgoing
connections.
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3.54 Tools Resource Editor

The resource editor can be used to edit the resource strings of your application.

The resource editor will create a <project>.BCR file.
The resource editor is part of the Resource Add On, and is only available when you

have this add on installed.

The simplest way to get the resources from your application is to create a BCS file

using the DUMP option.
Then import them with the resource editor.

H Ci\data\apps\DT\BASAVR\SAMPLES\ ANGUAGES.BCR E=REER )
English Dutch German Italian

This Dit Dies Questo

Mame Maarm Mame Mome

Multi language test Meertalen test Test multiingua
Hello Hallo Hallo Ciao

is a test is een test ist ein test & un test

maic rcs

The following options are available when you right click with the mouse in the
resource editor.

Option Description
Search Search for a string.
Find Next Find next occurrence.
Delete Row Delete the current row.
Add Row IAdd a new row for a new string.
Import This option will import the BCS file which you can create with

the $RESOURCE DUMP option.

Set Language Name Change the language name of the current language/column.
Add Language IAdd a new column for a new language.

Delete Language Delete the current column (language).

The resource editor is pretty simple. The only task is allow you to edit the various
strings. You can also use notepad or Excel to create the BCR file which is explained in

the $RESOURCE [so4 topic.
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3.55 Tools Font Editor

The Font Editor was a Plug in which is now integrated into the Tools menu.
The editor is intended to create Fonts that can be used with Graphical display such as
SED1521, KS108, color displays, etc.

When you choose this option the following window will appear:

< MCS Font Editor [fontBxB.font]

File
Fortname  |Font3xa wiidth |2 Height |3 From |32 to 254
ASCII Char A

| |
32 EEEEN

H N
= 5 |

' .=.=.
=4 "
== #
=1 £
=T "
B2 &
39 '
48 (
= ) Bherbamy Clear all Clipbrd +
#

4z * Set al Suggest = 3
43 +
1 7]
ETS - w

You can open an existing Font file, or Save a modified file.

The supplied font files are installed in the Samples\lcdgraph folder.
You can copy an image from the clipboard, and you can then move the image up ,
down, left and right.

When you select a new character, the current character is saved. The suggest button
will draw an image of the current selected character.

When you keep the left mouse button pressed, you can set the pixels in the grid.
When you keep the right mouse button pressed, you can clear the pixels in the grid.

When you choose the option to create a new Font, you must provide the name of the
font, the height of the font in pixels and the width of the font in pixels.

The Max ASCII is the last ASCII character value you want to use. Each character will
occupy space. So it is important that you do not choose a value that is too high and
will not be used.
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When you display normal text, the maximum number is 127 so it does not make
sense to specify a value of 255.

A font file is a plain text file.
Lets have a look at the first few lines of the 8x8 font:

Font8x8:

$asm

.db 1,8,8,0

.db 0,0,0,0,0,0,0,0 ;
.db 0,0,6,95,6,0,0,0 ;!

The first line contains the name of the font. With the SETFONT w11 statement you can
select the font. Essential, this sets a data pointer to the location of the font data.

The second line ($ASM) is a directive for the internal assembler that asm code will
follow.
All other lines are data lines.

The third line contains 4 bytes: 1 (height in bytes of the font) , 8 (width in pixels of
the font), 8 (block size of the font) and a 0 which was not used before the 'truetype’
support, but used for aligning the data in memory. This because AVR object code is a
word long.

This last position is 0 by default. Except for 'TrueType' fonts. In BASCOM a TrueType
font is a font where every character can have it's own width. The letter 'i' for example
takes less space then the letter 'w'. The EADOG128 library demonstrates the
TrueType option.

In order to display TT, the code need to determine the space at the left and right of
the character. This space is then skipped and a fixed space is used between the
characters. You can replace the 0 by the width you want to use. The value 2 seems a
good one for small fonts.

All other lines are bytes that represent the character.

Graphical LCD uses 1 byte to set 8 pixels black/white.

The LCD driver will for load the height in bytes i the example this is 1 byte.

Then the driver will load the width in bytes of the character. in the example this is 8.
This means that data lines are 8 bytes long.

And finally the block size in bytes of one character will be loaded. This is simply the
first parameter times the second parameter. In the example this is 8 too. The last
parameter is loaded to see if TT spacing must be used.

Depending on the ASCII value of the character to show, the driver will located the
proper place in the table by multiplying the block size with the ASCII value. This will
be added to the start of the table address.

Now the driver will load and write a byte and thus will set 8 pixels.
The pixels are shown from top to bottom like this :

X X X X X X X X
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Then the next byte will be loaded and send to the Icd.

Xy
Xy
Xy
Xy
Xy
Xy
Xy
Xy

and this will repeat for the number of bytes specified.

Then if the height is more than 1 byte, the next block will be loaded.
This also means that each font height must be a multiple of 8 pixels.
This restriction is only because writing a full byte is the fastest way to update an LCD.

3.56 Options Compiler

With this option, you can modify the compiler options.
The following TAB pages are available:

Options Compiler Chip 143

Options Compiler Output/14

Options Compiler Communication [146)
Options Compiler I2C , SPI, 1WIRE /147
Options Compiler LCD |48

3.56.1 Options Compiler Chip

BASCOM-AYR Options x|

Compiler |Eu:ummuniu:atiu:un| Envirnnmentl ﬁimulaturl Erngrammerl Mgnitu:url F'rinterl

Chip |Elut|:|ut| Enmmunicatinnl |2E,SF‘I,1WIHEI LCD I

Chip EEEEE =l FlashROM  [BKE
wWRaM  |Mone = SRAM G

Hiw' Stack |38 EEPROM 512
Soft Stack |32 [~ %RAM waitstate

Framesize |32 [T Estermnal Access Enable

Drefauilt |

x Cancel |
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The following options are available:

Options Compiler Chip

Item Description

Chip Selects the target chip. Each chip has a corresponding x.DAT file
with specifications of the chip. Note that some DAT files are not
available yet.

XRAM Selects the size of the external RAM. KB means Kilo Bytes.
For 32 KB you need a 62256 STATIC RAM chip.

HW Stack The amount of bytes available for the hardware stack. When you
use GOSUB or CALL, you are using 2 bytes of HW stack space.
When you nest 2 GOSUB'’s you are using 4 bytes (2*2). Most
statements need HW stack too. An interrupt needs 32 bytes.

Soft Stack Specifies the size of the software stack.
Each local variable uses 2 bytes. Each variable that is passed to a
sub program uses 2 bytes too. So when you have used 10 locals in
a SUB and the SUB passes 3 parameters, you need 13 * 2 = 26
bytes.

Frame size Specifies the size of the frame.

Each local variable is stored in a space that is named the frame
space.

When you have 2 local integers and a string with a length of 10,
you need a frame size of (2*2) + 11 = 15 bytes.

The internal conversion routines used when you use INPUT num, or
STR(), or VAL(), etc, also use the frame. They need a maximum of
16 bytes. So for this example 15+16 = 31 would be a good value.

XRAM wait state

Select to insert a wait state for the external RAM.

External Access
enable

Select this option to allow external access of the micro. The 8515
for example can use port A and C to control a RAM chip. This is
almost always selected if XRAM is used

Default

Press or click this button to use the current Compiler Chip settings

as default for all new projects.

© 2025 MCS Electronics



BASCOM IDE 145

3.56.2 Options Compiler Output

BASCOM-AVR Options

Chip Cukput

Binary file
Debug File
HE® file:
Fieport file
Error file

Compiler | Communication | Ernvironment | Simulator || Programmer | Monitor | Printer

Communication || 12C. 5P, 1%W/IRE | LCD

AWR Studio Object file
[15ize warning
[]5wap words

Optimize code

[ ] 5how intemal variables

T

Options Compiler Output

Item |Description

Binary file Select to generate a binary file. (xxx.bin)

Debug file Select to generate a debug file (xxx.dbg)

Hex file Select to generate an Intel HEX file (xxx.hex)

Report file Select to generate a report file (xxx.rpt)

Error file Select to generate an error file (xxx.err)

AVR Studio Select to generate an AVR Studio object file (xxx.obj)

object file Using the OBJ file you can debug with AVR Studio. This also allows

to use tools like ICE.
In Studio 6.0 (fixed in 6.1) you need to make these changes in
Studio :

[Locate the file atmelstudio.pkgundef under the installation folder for
Atmel. Studio.

Remove (or remark) the below lines from the file and save the file.
[$RootKey$\Languages\Language Services\Basic]

[$RootKey$\AutomationProperties\TextEditor\Basic]

Size warning

Select to generate a warning when the code size exceeds the Flash
ROM size.

Swap words

This option will swap the bytes of the object code words. Useful for
some programmers. Should be disabled for most programmers.
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Don't use it with the internal supported programmers.

Optimize code |[This options does additional optimization of the generated code.
Since it takes more compile time it is an option.

Show internal [|Internal variables are used. Most of them refer to a register. Like
variables | TEMP1 = R24. This option shows these variables in the report.

3.56.3 Options Compiler Communication

BASCOM-AVR Options

Compiler | Communication | Ernvironment | Simulator || Programmer | Monitor | Printer

Chip | Output| Communication | |20, SP1, 1'WIRE | LCD

Baudrate = v
Frequency '4|:||:||:||:||:||:| + | Hz
Errar 01B%

v ok

Options Compiler Communication

Item Description

Baud rate Selects the baud rate for the serial communication statements. You
can also type in a new baud rate.

It is advised to use $BAUD/eo71 in the source code which overrides this
setting.

Frequency Select the frequency of the used crystal. You can also type in a new
frequency. It is advised to use $CRYSTALIs25) in the source code which
overrides this setting. Settings in source code are preferred since it is
more clear.

The settings for the internal hardware UART are:
No parity , 8 data bits , 1 stop bit

Some AVR chips have the option to specify different data bits and different stop bits
and parity.

Note that these settings must match the settings of the terminal emulator. In the
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simulator the output is always shown correct since the baud rate is not taken in
consideration during simulation. With real hardware when you print data at 9600
baud, the terminal emulator will show weird characters when not set to the same
baud rate, in this example, to 9600 baud.

3.56.4 Options Compiler 12C, SPI, 1IWIRE

BASCOM-AVR Options

Chip Oukput

[2C
SCL port

SDA port

1 Wire

Twaire

Compiler | Communication | Ernvironment | Simulator || Programmer | Monitor | Printer

Communication | 122, SPL TWIRE | LCD

SPI
PORTAD v Clock  [poRTES v
PORTAD v MOSI  |PORTEE v

MISO  |PORTE.7 v
PORTB.0 b 55 PORTE.5 v

[] Use Hardware 5P

[2CA5FATWIRE Optio

T

Options Compiler I12C, SPI, 1WIRE

Item Description

SCL port Select the port pin that serves as the SCL-line for the 12C related
statements.

SDA port Select the port pin that serves as the SDA-line for the 12C related
statements.

1WIRE Select the port pin that serves as the 1WIRE-line for the 1Wire
related statements.

Clock Select the port pin that serves as the clock-line for the SPI related
statements.

MOSI Select the port pin that serves as the MOSI-line for the SPI related
statements.

MISO Select the port pin that serves as the MISO-line for the SPI related
statements.

SS Select the port pin that serves as the SS-line for the SPI related
statements.

Use hardware Select to use built-in hardware for SPI, otherwise software

SPI emulation of SPI will be used. The 2313 does not have internal HW
SPI so it can only be used with software SPI mode.
When you do use hardware SPI, the above settings are not used
anymore since the SPI pins are dedicated pins and can not be
chosen by the user.
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It is advised to use the various CONFIG/ss5 commands in your source code. It make
more clear in the source code which pins are used.

3.56.5 Options Compiler LCD

BASCOM-AVR Options

BUS mode
(%) 4-hit
) B-hit

RS-address

Chip Cukput

Communication

LCD bype '15 “1a

LCD-address 000

8000

[ ] Make upper 3 bits 1" in LCD designer

Compiler | Communication | Environment | Simulator

v

Drata mode
(%) pin
3 bus

Frogrammer

I2C. SPI. 1wIRE | LED

Enable |PORTE.3

RS
DB?

FORTE.Z
FORTE.Y

b cmitar

Prirter

DEE PORTE.G
DES PORTE.G
DE4 FORTE.4

G S

v Ok Xc

Cormpiler Options

Options Compiler LCD

Item Description

LCD type The LCD display used.

Bus mode The LCD can be operated in BUS mode or in PIN mode. In
PIN mode, the data lines of the LCD are connected to the
processor port pins. In BUS mode the data lines of the LCD
are connected to the data lines of the BUS.

Select 4 when you have only connect DB4-DB7. When the
data mode is 'pin', you should select 4.
Data mode Select the mode in which the LCD is operating. In PIN

mode, individual processor pins can be used to drive the
LCD. In BUS mode, the external data bus is used to drive
the LCD.

LCD address

In BUS mode you must specify which address will select the
enable line of the LCD display. For the STK200, this is C000
= Al14 + A15.

RS address In BUS mode you must specify which address will select the
RS line of the LCD display. For the STK200, this is 8000 =
A15

Enable For PIN mode, you must select the processor pin that is
connected to the enable line of the LCD display.

RS For PIN mode, you must select the processor pin that is
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3.57

connected to the RS line of the LCD display.

DB7-DB4

For PIN mode, you must select the processor pins that are
connected to the upper four data lines of the LCD display.

Make upper 3 bits high
in LCD designer

Some displays require that for setting custom characters,
the upper 3 bits must be 1. Should not be used by default.

It is advised to use the CONFIG LCD command. This way the settings are stored in
your source code and not in the separate CFG file.

Options Communication

With this option, you can modify the communication settings for the terminal

emulator.

BASCOM-AVR Options

Cormpiler
COM port
Baudrate
Parity
D1 atabitz

Stophitz

Communication | E pyironment | Simulator | Programmer

F.eep Terminal emulator open

o | Uze Existing COM portz

anitar | Printer

| COM? »|  Handshake

| MHohe - |
| 19200 »|  Emulation [NONE =
| Mone - | RTS
L ™ | Font |
| 1 - | B ackcolor |- Mawy -

" Defadt " DOk X Cancel |
Item Description
Comport The communication port of your PC that you use for the terminal

emulator.

Baud rate The baud rate to use.
Parity Parity, default None.
Data bits Number of data bits, default 8.
Stop bits Number of stop bits, default 1.
Handshake The handshake used, default is none.
Emulation Emulation used, default TTY and VT100.
Font Font type and color used by the emulator.
Back color Background color of the terminal emulator.
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3.58

Keep TE open

This option will keep the terminal emulator COM port open when you
close the window or move the focus away. Some serial programmers
which close the COM port when they need to program, will not work

in this mode when they use the same COM port.

Use Existing
COM ports

When you select this option, you will get a list with the available COM

ports only at places you can select a COM port.

When you insert an USB virtual COM port, it will be added to list
automatically. Removing virtual COM ports will also update the

available COM port list.

When you do not select this option you get a list with COM1-COM255.

Note that the baud rate of the terminal emulator and the baud rate setting of the
compiler options|i46), must be the same in order to work correctly.

The reason why you can specify them both to be different is that you can use the
terminal emulator for other purposes too.

Options Environment

The Environment TAB has a few TABS of it's own.

Options Environment Editor

&

BASCOM-AVR Options

| Eu:umpilerl Eu:ummuniu:atiu:un| EnVlfDﬂmEnt| Eimulaturl Eru:ugrammerl Mgnitu:url F'rinter|

Editor |Fort |IDE | POF |
7] utaindent Comment pozsition 0R0
[ Don't change casze TAB-zize 3
[T] Reformat BAS files ¢ )
e¥mapping Drefalt g
[T] Reformat code
[ Smart TAR Mo reformat extenzsion  pAT
Suntax highlight Indention
Shaw margin 20 Level 1 lred
[ Line nurmbers Level 2 [CLime
Show Subs/Labels Level 3 [Jaqua
Draw Indention Lines Level 4 BlFurpie
Code Folding e |:|
=l Yelow

[T Bemove empty lines when paste from clipboard

Size of new editor window Level & [Fuchsia

2 Marimied = i

|
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OPTION

DESCRIPTION

Auto Indent

When you press return, the cursor is set to the next line at
the current column position.

Don't change case

When set, the reformat won't change the case of the line
after you have edited it.

Default is that the text is reformatted so every word
begins with upper case.

Reformat BAS files

Reformat files when loading them into the editor.
All lines are reformatted so that multiple spaces are
removed.

This is only necessary when you are loading files that
where created with another editor. Normally you won't
need to set this option.

Reformat code

Reformat code when entered in the editor.

The reformat option will change the modified line.

For examplea =a + 1 willbechangedinto: a=a+
1 . When you forget a string end marker ", one will be
added, and endif will be changed into End If. And finally, ?
is changed into Print.

Smart TAB

When set, a TAB will place the cursor to the column where
text starts on the previous line.

Syntax highlighting

This options highlights BASCOM statements in the editor.

Show margin

Shows a margin on the right side of the editor. You can
specify the position. By default this is 80.

Comment The position of the comment. Comment is positioned to
the right of your source code. Except when comment is
first character of a line.

TAB-size Number of spaces that are generated for a TAB.

Key mapping Choose default, Classic, Brief or Epsilon.

No reformat extension

File extensions separated by a space that will not be
reformatted when loaded. For example when DAT is
entered, opening a DAT file can be done without that it is
reformatted.

Size of new editor
window

When a new editor window is created you can select how
the windows will be created. Normal or Maximized (full
window)

Line Numbers

Show line numbers in the margin.

Show Subs/Labels

This option will show sub modules/functions and labels at
the top of the editor window in a drop down box. To get
more screen space you can disable this option.

Remove Empty Lines

This option will remove empty lines when you paste data
from the clipboard into the editor. When you copy & paste
text from the help file (or any other source) you will find
that windows inserts empty lines. This option will change
two CR+LF into one.

Indention

When indention lines are drawn, you can select the color of each level. The default is

gray.

When you move the mouse over an indention line, the tooltip will show the start of

the structure.
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#if Lcd enable backlight pwm
#ift _xmega = True

True

#if Lecd _backlight port = Varptr("Portc")

#if Lcd pin_backlight < 4
| Const Lcd pwm _ctrla = TCC@ CTRLA

#else
| r

- ' rd nwm cFtrla = Ti0] TR
#if _xmega = TrLIEit Loa_pw r__t_r Ld ol O RLA

The sample above shows the info for the green indention line.

Obvious when the code fits into the screen, it is simple to see that the green line
belongs to #IF _XMEGA. But when there is a lot of code in the editor, and you can not
see all of the code, it can be a big help.

Code Folding

This option activates so called Code Folding. Code Folding allows you to hide/fold
portions of your code.

Local
Local
Local
Local
Local
Local
Local

Str1
Str2

3 For ¥

q ok venoia T

Sub Scree  LocallAsInteger

Urs Reg_ScreenShot_EN, 1

Wri6 Reg_ScreenShot ¥, ¥
Wrs Reg_ScreenShot_Start , 1

Wr8 Reg_ScreenShot_Read, 1

For ¥ = 8 to Ft_DispWidth-1

Sub Demo

CmdGradient 0, 0, 0, Ft_DispWidth, Ft_DispHeight, &H303080 i Ittt
Begin_G FtPoints
Forl=0 tc 99
ColorRGE Rnd(256), Rnd({256), Rnd(256)
PointSize Rnd{200) 2
Vertex2ii Rnd{Ft_DispWidth), Rnd (Ft_DispHeight),0.0
Next [
ColorRGBX White
CmdText 240, 136, 31, OPT_CENTER, "This is a ScreenShot”
ColorRGEX Yellow
CrndText 240, 236, 28, OPT_CENTER, "About to be captured by PC Capture Program”
UpdateScreen...

Print "P6" + Chr{&HBA) + LTrim{Str1) + Chr{&HBA)} + LTrim{Str2) + Chr{&HBA) + ['255" + Chr{&HOA);

= B to Ft_DispHeight-1

While Rd32(Reg_ScreenShot_Busy) > 8 OR Rd32(Reg_ScreenShot_Busy + %) > 8 :| Wend

Calc1
Calc2

o= n
Ram_ScreenShot + Calci

The screen shot above shows :
1 - The Sub DEMO is folded. So you only see Sub Demo in your code. To indicate
that the sub is folded there is a marker at the end of the line (3 dots)
Another indicator is the + sign. This means that the node is folded.
2 - When you put the cursor above the marker, you get a hint with the folded text/

code.

3 - The minus means that you can fold that node. When you click the - it will turn
into a + and the code is folded.

This is how it looks when the node at (3) is clicked:
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Sub Demo[_. ]

Sub ScreenShot ' Original Capture and Transmit Program

Local B As Byte

Local G As Byte

Local R As Byte

Local X As Integer, ¥ As Integer

Local Calc1 As Integer, Calc2 As Dword
Local $tr1 As String = 4

Local $tr2 As String = 4

St
3tr2

Str(Ft_Dispwidth)
Str{Ft_DispHeight)

Wre Reg_ScreenShot_EH, 1
Print "P6" + Chr{&HBA) + LTrim{Str1) + Chr(&HBA) + LTrim(Str2) + Chr{&HBA) + [*255" + Chr(&HBA); ' PPH header
For ¥ = 8 to Ft_DispHeight-1[_]

Wr16 Reg_Screen3hot_EN, 8

L End Sub

When folding code, all child code (all levels under the node) will be folded/unfolded as
well.

A node is a point in your code that is part of a structure like sub/end sub , function/
end function, for/next, do/loop, while/wend. Remarks , Dim, Const and Config can
also be folded.

When you press F11, the current SUB or FUNCTION will be folded/unfolded. The
Editor menu also has options to fold/unfold all code.

When you want to fold code that normally would not fold you can use a trick. When
you define a constant you can use this for code folding:
Const fold=1
#1IF Fold
print "fold this"
print "end this too"
#ENDIF

Conditional compilation is used to fold the code.

Draw Indention Lines
This option will draw vertical indent lines for structures.

51 do

52 Print %1 , "test xmega”

53

54 For J = 0 To 120 Step 1 'notice that we scan
55 IZo=start #4 'send start

56 IZcwbyvte J , #4 'send valus of J

57 If Err = 0 Then ' no Srrors

58 Print #1 , "FCOUND : ™ ; Hex(]j)

59 if 3.0 = 0 then '"ONLY 1if R/W bit is n
a0 IZowbyte 100 , #4 'Just write teo values
6l I2owbyte 101 , 54

62 else "read

63 IZerbyte b , Ack , #4 : print #1 , "GOT : " ; b 'read £ bvtes

64 I?cerbyte b , nAck , #4 : print #1 , "GOT : " ; b

] end if

66 End If

a7 IZ2ec=stop 54 'done

6g Next

69 waitms 2000 'walt somes time

70 loop
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Drawing indention lines may result in slower screen painting. Errors in your code

might result in

Options E

wrong painting of the lines.

BASCOM-AVR Options

Editor | Font

Keyword color
Comment color

ASM color

String color

Variable color

Background color

HW Register color

User Function color
Excluded Code color

Dead Code color

nvironment Font
Compiler| Communication| Environment| Simulator | Programmer | Monitor | Printer
IDE PDF File Association

[ white - EditorFont Font
M siue v [eold Use Monafont
M Green M ttalic Show Special Character
M rurple -
. Maroon A . .

J| Override Windows Font
M Teal -

IDE System Font
M lack -
Big Menu Icons
M Fuchsia -
[ money Green  ~ [ Halic
O Aqua v [ Ralic
Default ‘J Ok | - % cancel :

e— —

OPTION DESCRIPTION
Background |The background color of the editor window. Choose a color that is the
color same as your background. In a white room, using white would be best
for your eyes.
Keyword The color of the reserved words. Default Navy.
color
The keywords can be displayed in bold too.
Comment The color of comment. Default green.
color
Comment can be shown in Italic too.
ASM color Color to use for ASM statements. Default purple.

HW registers
color

The color to use for the hardware registers/ports. Default maroon.

String color

n n

The color to use for string constants :

Variable color

The color to use for variables. Default is black.

User Function
Color

The color to use for user SUBS and FUNCTIONS. The default is fuchsia

Excluded
Code Color

The color to use for Excluded code (code not compiled because of

conditional compilation).
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OPTION DESCRIPTION
Dead Code |The color to use for Dead Code. (code that is not used)
Color
Editor font Click on this button to select another font for the editor window. A

good choice is Fixedsys.

Use Monofont

When checked and the selected font is a monofont the font will be
drawn with monofont properties. Otherwise it will be shown as non
monofont. Use this for compatibility with old bascom versions and
fonts.

Show Hidden |This option will show special characters in the editor. Special
Characters |[characters are characters such as CR and LF. And all characters with
an ASCII value above 127. You can use this option to find odd
characters in your code which could result in compilation errors.
Override This setting will override the Windows default font. You can select a
Windows font by clicking the IDE system font button. It is recommended to
Font select a font like SEGOU UI, normal, 10 points. This font is used by all
forms of the IDE. It is independent of the editor font.
Big Menu This option will use bigger icons for the IDE. The normal default size
Icons is 16x16. The bigger size is 32x32. This will give better images when

you have a high resolution monitor setting.

Options Environment IDE

-

BASCOM-AVR Options

LCornpiler

Editor | Font

| Toalips

| Code Hints

Auto Backup

| Show TABS

Communication
IDE

| Use HTML help

| Allows multiple instances

| Higtory Backup

| Auto Load last file

Auto Load All Files
Check for Updates

| ze new method

Ervironment | Sirulator | Programmer | Maonitor | Printer

FDF

File location DADATAMApp:D A BASAVANSAMI |g|

Sample location DA zerstmark \DocumentsWhCS EI |;|

Hirit time a00

| Awutozave on compile

5

Hint Colar [ ] Info Background

Rezet Docking | Reset |

Language | E nglizh

| Clear ‘Do not Azk' |

| Search Find Auto Complete

Code Explorer with separate IMC files
| Load repart in IDE

Drefault

|/ Ok | |x Cancel |
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OPTION |DESCRIPTION

Tool tips [Show tool tips when hovering over form elements such as buttons.

File Click to select a directory where your program files are stored. By default

location [Windows will use the My Documents path.

Sample Click to select the folder where the SAMPLE files are located. They are

Location [either stored in a sub folder of the application, or in a folder under the
Documents\MCS Electronics\BASCOM-AVR\samples folder

Use HTML [Chose between old help and CHM Help. CHM is the preferred help file.

Help Since HLP is not supported under Vista, it is advised to switch to CHM/
HTML Help. The HLP file is not distributed but using the UpdateWiz you
can still download the HLP file.

Code hints|Select this option to enable code hints. You can get code hints after you
have typed a statement that is recognized as a valid statement or
function.

Hint Time [The delay time in mS before a code hint will be shown.

Hint Color |[The background color of the hints.

Allow Select this option when you want to run multiple instances of BASCOM.

multiple [When not enabled, running a second copy will terminate the first

Instances [instance.

Auto save [The code is always saved when you compile. When you select this

on compilejoption, the code is saved under the same name. When this option is not
selected, you will be prompted for a new filename.

Auto Check this option to make periodic backups. When checked you can

backup specify the backup time in minutes. The file will also be saved when you
press the compiler button.

History This option creates a history backup of the source file each time you save

Backup it. When you Compile code, the active source will be saved too before
compilation and hence it will create a history file as well.

The history file is a version of the code saved in the HISTORY folder. This
folder is located in the same folder as the main project.

The file will be named <FILE>~yymmdd hhnnss.hst

Where <FILE> is the original file name, and yymmdd is the date and
hhNNss is the time.

Auto load [When enabled, this option will load the last file that was open into the

last file editor, when you start BASCOM.

Auto load [When enabled, this option will load all files that were open when you

all files closed BASCOM.

Check for [Select this option to check for updates when the IDE is started.

updates

Show This option will enable/disable the TAB for multiple windows. While the

TABS TAB is convenient to switch between windows, it will also consume
screen space. You can disable this option to get more screen space.

Reset This will reset the dockable windows to the default position.

docking

Search This option can enable/disable the auto completion in the Find dialog.

Find Auto [When it is active and you type some text, based on historical input, the

Complete [text will be completed. This is not always desired and can be disabled.

Language [This will set the language in the main menu to the selected language.
Not all listed languages are supported/translated yet.

Clear Do [Some messages have a 'do not ask again' option. To reset this and thus

not Ask show the messages, you can click this button.

Use New [When compiling a project, the main file is searched for some settings like

Parser $regfile, $hwstack, $swstack and $framesize. This information is passed
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to the compiler DLL.
This search is fast but simple : it will not work correct when using
directives such as :
#IF someConditon
$regfile = "m88def.dat"
#ELSE
$regfile = "m2650def.dat"
#ENDIF
The parser used for the code explorer is capable to get the information
but requires more time because it will parse the entire project. So you
have the option to choose the old method or the new method. In version
2087 the new parser is made default.
It is good practice to start your project with the required info :
$regfile = "yourmicro.dat"
$hwstack=32 ' values shown as sample
$swstack=32
$framesize=32

We recommend that you always use 'New Parser' since the old method
will be disregarded in a future update.

This does mean that your main project code always need to contain the
most important settings : $REGFILE, $HWSTACK, $SWSTACK

and $FRAMESIZE. These settings override the optional project
configuration settings. A future version will not use the configuration file
settings since it is best that these settings are stored in the code.

This setting is also required for the $PROGRAMMER [e901 directive.

Code
Explorer
with
separate
INC files

The Code explorer will put all elements in one tree without file names.
Setting this option however will create a tree of elements with all file
names under a branch named 'Inc Files'.

Code Explorer o x

+- =] Constants
=03 1nc Files
=03 FTa00.inc
+- = Constants
+- &l Dedarations
+ E'-"] Variables
= Eﬂ FT800_Functions.inc
+ @ Errars
+-=8 Functions
+- o Labels
+|-=8 Subs
+ E'-'j Variables
=03 TestClock2.inc
+- o Labels
+- i@ Info

+ E"-'j Variables
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¥ = Constants
-- L& Dedarations
+-{g¥ Errors

=& Subs
¥ variables

Code explorer with separate inc files Code explorer without separate inc
files

Options Search

BASCOM-AVR Opticns

| Compiler| Communication| Environment| Simulator| Programmer| Monitor| Printer |
|Editor | Font |IDE | Search |PDF | File Association|

Search Color [ Ivellow -| Search Multi Color

Search Background l|:|Aqua 'l |

Search Also Color [ IYellow | |

Search Also Background

Select Color [ Iwhite | Select Multi Color

Select Background

Select Also Color [|:|White 'l

Select Also Background |
|

Using the Search and select options you can customize the search and select colors.
You can also enable the option : Search Multi Color and Select Multi Color.
When search multi color is enabled all other matches will be highlighted too.
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Const BRIl number byte® = KHOE
Const Weld number bytel = 8&HOF
Const | number byte2 = &HI1@
Const | number byte3 = &H11
Const | number byted = &H12
Const | number bytet = &HI3
Const | number byte6 = &HI14
Const | number byte7 = &HIS
Const | number byte8 = &HI®6
Const | number byted = EH17

This sample shows what happens when you search for 'serial'. Note that that text is
gray because of the 'Dead Code' option.

'some constants for the signature row

Const -1l signature _bytel = 8
Const - - signature byte2 = 2
Const - ''-- signature_byte3 = 4

When you enable Select Multi Color, all text you select using the keyboard, mouse, or
double click, will be highlighted the usual way. All other occurrences will be
highlighted too.

This can be confusing.

The multi select coloring will do only what the name suggests : it will color the
selecting text and all other occurrences. But when you perform an operation like
replace, it will only be performed on the active selected text.

Options Environment PDF

© 2025 MCS Electronics



160

BASCOM-AVR

BASCOM-AVR Options

Compiler | Communication | Ervironment | Simulator || Programmer | Monitor | Printer

_ Editor || Font IDE FOF

Auta open proceszsar PDF
Open POF in new sheet
Auta zavedload project PDF

Erviranment Dptinnsl

7 o

OPTION DESCRIPTION

otherwise it can not be loaded.

Auto open processor This option will automatic load the PDF of the selected micro
PDF processor in the PDF viewer. The $REGFILE value
determines which data sheet is loaded. The PDF must exist

Open PDF in new sheet |Every time you change the value of the $REGFILE the
processor PDF can be shown in the same sheet, or a new
sheet can be shown with the PDF. A good option in case
your project uses multiple processors.

PDF when the project was closed.

Auto save/load project |Load all PDF's when the project is opened that were loaded

Custom ShortCuts

When you want to define your own short cuts you can create an ini file named

shortcuts.ini.

This ini file is just a text file you can create with notepad. Store this file in the

BASCOM application folder.

To enable the user shortcuts you need to make an option named : ENABLED with the

value -1.

This is an example of the default values
[MENU]

enabled=-1

FileNew=CTRL+N

FileSave=CTRL+S

FilePrint=CTRL+P

EditUndo=CTRL+Z
EditRedo=SHIFT+CTRL+Z
EditCut=CTRL+X

EditCopy=CTRL+C
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EditPaste=CTRL+V
EditFind=CTRL+F
EditFindNext=F3
EditReplace=CTRL+R
EditGoto=CTRL+G
EditIndent=SHIFT+CTRL+I
EditUnIndent=SHIFT+CTRL+U
EditUnremarkBlock=CTRL+M
EditProperindent=CTRL+ALT+P
Compile=F7
SyntaxCheck=CTRL+F7
ProgramShowResult=CTRL+W
ProgramSimulate=F2
ProgramSendToChip=F4
ProgramResetChip=SHIFT+F4
TerminalEmulator=CTRL+T
LCD_Designer=CTRL+L
LibManager=CTRL+I
BatchCompile=CTRL+B
ShowDevMng=CTRL+D

To turn the custom shortcuts off set the ENABLED to O.

Options Simulator

With this option you can modify the simulator settings.

BASCOM-AVR Options

Uze integrated Simulator

[ ] Bun Simulator after compilation

Compiler | Communication || Ernvironment | aimulatar | Pragrammer || Monitar | Printer

Prograrn |

Farameter |{FILELOR

7 o

=)

Simnulator Dptinnsi

161

lopTION [DESCRIPTION

© 2025 MCS Electronics




162 BASCOM-AVR

Use integrated Set this option to use BASCOM's simulator. You can also use

simulator AVR Studio by clearing this option.

Run simulator after Run the selected simulator after a successful compilation.

compilation

Program The path with the program name of the external simulator.

Parameter The parameter to pass to the program. {FILE}.OBJ will
supply the name of the current program with the extension .
OBJ to the simulator.

3.60 Options Programmer

With this option you can modify the programmer settings.

BASCOM-AVR Options

Compiler | Communication | Environment || Simulator | Brogrammer | bonitor | Printer

Frogramrmer STK.200/5Tk.200 Prograrmmer w
Flay zound
[ ] Erase warring Aata Flazh Autaverfy [ Upload Code and Data
] Program after compile ] 5et focus to terminal emulator after programming
Parallel
LPT-address 978 e
Fort delay I

7 o

OPTION DESCRIPTION
Programmer Select one from the list.
Play sound Name of a WAV file to be played when programming is finished.

Press the directory button to select a file.
Erase Warning |[Set this option when you want a confirmation when the chip is

erased.

Auto flash Some programmers support auto flash. Pressing F4 will program
the chip without showing the programmer window.

Auto verify Some programmers support verifying. The chip content will be

verified after programming.
Upload code and|Set this option to program both the FLASH memory and the

data EEPROM memory
Program after [When compilation is successful, the chip will be programmed
compile
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Set focus to When the chip is programmed, the terminal emulator will be shown
terminal
emulator
Parallel printer port programmers
LPT address Port address of the LPT that is connected to the programmer.
Port delay An optional delay in uS. It should be 0. But on some systems a
delay might be needed.
Serial port programmer
COM port The com port the programmer is connected to.
STK500 EXE The path of stk500.exe. This is the full file location to the files
stk500.exe that comes with the STK500.
usB For mkII and other Atmel USB programmers you can enter the
serial number here. Or you can look it up from the list.
Baud Some serial programmers have an optional baud rate you can
chose.
The usual values are supported. When you want special custom
baud rate you can replace the baud rate by creating a file named :
progbaud.ist
In this text file you can place all the baud rates. For example :
123
300
600
1200
2400
4800
9600
9610
19200
38400
57600
128000
256000
115200
500000
Then save the file. The file must reside in the bascom-avr
application folder. The file is loaded when you run bascom. It will
depend on your PC hardware/driver if the baud you use will
actually work.
Other
Use HEX Select when a HEX file must be sent instead of the bin file.
Program The program to execute. This is your programmer software.
Parameter The optional parameter that the program might need.
Use {FILE} to insert the binary filename(file.bin) and {EEPROM} to
insert the filename of the generated EEP file.
When ‘Use Hex’ is checked the filename (file.hex) will be inserted
for {FILE}. In all cases a binary file will be inserted for {EEPROM}
with the extension .EEP
Use {CHIP} to insert the official device name of the chip. The
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I |device name is required by some programmers.

See Also
Supported programmers|ieh

3.60.1 Supported Programmers
BASCOM supports the following programmers

AVR ICP910 based on the AVR910.ASM application note[175

STK200 ISP programmer from Atmel[175)

The PG302 programmer from Iguana Labs/168

The simple cable programmer from Sample Electronics.]168

KITSRUS KIT122 Programmer/ie

MCS Universal Interface Programmer/ief

The MCS Universal Interface supports a number of programmers as well. In fact it is
possible to support most parallel printer port programmers.

STK500 programmer and Extended STK500 programmer. /175

Lawicel BootLoader/[17h

USB-ISP Programmer/i75

MCS Bootloader/ish

PROGGY |186)

MyAVR/MK2/AVR910 programmer/i73

FLIP[187

USBprog Programmer / AVR ISP mkII[196) (AVRISP)

KamProg for AVR /190

USBASP/165
STK600 /195
ARDUINOQ /197

BIPOM MINI-MAX/C|z0b

mySmartUSB light /208

UPDI Programmer 202

MCS EDBG Programmer /2o
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3.60.1.1 ISP programmer

BASCOM supports the STK200 and STK200+ and STK300 ISP programmer from
Atmel.

This is a very reliable parallel printer port programmer.
The STK200 ISP programmer is included in the STK200 starter kit.
Most programs were tested with the STK200.

For those who don't have this kit and the programmer the following schematic shows
how to make your own programmer:

The dongle has a chip with no identification but since the schematic is all over the
web, it is included. MCS also sells a STK200 compatible programmer.

Here is a tip received from a user :

If the parallel port is disconnected from the interface and left floating, the '244 latch
outputs will waver, causing your micro controller to randomly reset during operation.
The simple addition of a 100K pull-up resistor between pin 1 and 20 of the latch, and
another between pin 19 and 20, will eliminate this problem. You'll then have HIGH-Z
on the latch outputs when the cable is disconnected (as well as when it's connected
and you aren't programming), so you can use the MOSI etc. pins for I/0.

Use J1 and J2 for STK300
Use J1 for STHZOO

L
O O c1
Ji Jz 2 100nF
K1 Lo
i) DL 1N414s
o—H3 —L H 2 FoORER ]
O_
- 2TIE Ic1 20 R1 .
o= =11a1 1vy 42 100k
ic q ic
o— inZ  1v: MIZo
o2 Eliaz  1vz (13 =
iv = iz
o—tLZ 21 iaa  1va (12 MGST |
ot 1e l2a1  2vi |2 I
o—| 131 onE  EvE CLOCE
o 1s E = 2aE 2vE = E
o—12 17l ona  Zva END
STED 1
0 = i 15 L
o 26 =
51 10
R ] TAACE a4
5=
o o] 10 + |
53
e +
o
o— f; CONMECTOR DEZS MALE
O_
55
S
ey

Since parallel printer ports do not exist in new equipment you better use an USB
programmer.
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3.60.1.2 PG302 programmer

3.60.1.3

The PG302 is a serial programmer. It works and looks exactly as the original PG302
software.

PG302 programmer |

Device

Lackhits
(r Flash  EEFRORM I LBl [T LB2 [T LE3
Blank check Erase [ Auto Erase
: [~ Auto Wetify
WErify Program
Bead Set lackhit X Close

—

Select the programmer from The Option Programmer menu or right click on the |!|
button to show the Option Programmer/is2l menu

THIS PROGRAMMED IS MARKED FOR REMOVAL. Send a note to support if you use it.

Sample Electronics cable programmer

Sample Electronics submitted the simple cable programmer.
They produce professional programmers too. This simple programmer you can make
yourself within 10 minutes.

What you need is a DB25 centronics male connector, a flat cable and a connector that
can be connected to the target MCU board.

The connections to make are as following:

DB25 pin Target MCU pin  |Target MCU Target MCU pin 8515 |DT104
(AT90S8535) M103/M128

2, DO MQOSI, pin 6 PE.O, 2 MOSI, 6 J5, pin 4

4, D2 RESET, pin 9 RESET, 20 RESET, 9 J5, pin 8

5, D3 CLOCK, pin 8 PB.1,11 CLOCK, 8 J5, pin 6

11, BUSY MISO, pin 7 PE.1, 3 MISO, 7 J5, pin 5

18-25,GND GROUND GROUND GND, 20 J5, pin 1

The MCU pin numbers are shown for an 8535! And 8515
Note that 18-25 means pins 18,19,20,21,22,23,24 and 25

You can use a small resistor of 100-220 ohm in series with the DO, D2 and D3 line in
order not to short circuit your LPT port in the event the MCU pins are high.
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3.60.1.4

It was tested without these resistors and no problems occurred.

& Tip : when testing programmers etc. on the LPT it is best to buy an I/O card for
your PC that has a LPT port. This way you don't destroy your LPT port that is on the
motherboard in the event you make a mistake!

The following picture shows the connections to make. Both a setup for the DT104 and
stand-alone PCB are shown.

K1
1 +5y
o
o
oTT 4 MHz
et
- JS, DT104 SimmStick
T 1c1
© 1 a
O3 + 1 rsT VoD 3
o —dz —=1FD.0 PB.7 12
o7 LR —q= 2 pPD.1 FE.& 4o
o ‘ 4 4 3l vz Pe.S [T
o RZ 5 =1 w1 PE.3 [E2—
o—1L  — S N A~ g PE.E M3
< R3 —q7 PD.3 PE.2 [Fa—
[l W=Iv] L 1—=—= = |= S FD.a PE.1 12—
ot — = FD.5 FE.O 15—
= 3z x 330 2 HEADER GND PD.7 -
° 1
o—Tz=z — ATI052313
- =
o153
o
o=
p
OTEE
% 13 Connect when use without DT boards
CONNECTOR DE2S MALE A
z 100kF
Optional car see Helpfile

I received the following useful information:

I have been having spurious success with the simple cable programmer from Sample
Electronics for the AVR series.

After resorting to hooking up the CRO I have figured it out (I think). When trying to
identify the chip, no response on the MISO pin indicates that the Programming Enable
command has not been correctly received by the target.

The SCK line Mark/Space times were okay but it looked a bit sad with a slow rise time
but a rapid fall time. So I initially tried to improve the rise

time with a pull-up. No change ie still could not identify chip. I was about to add some
buffers when I came across an Atmel app note for their serial programmer "During
this first phase of the programming cycle, keeping the SCK line free from pulses is
critical, a