FAST CASSETTE INTERFACE DESCRIPTION

The February 1977 issue of BYTE magazine (page 82) contained an
interesting article on a minimum hardware cassette interface. I
have used this technique to develope a cassette I/0 arrangement
which records and loads via tape at over 1600 baud. Because I

de not unpack bytes for recording, the effective data rate is over
160 bytes/second. The accompanying software listing for 6502
systems provides a record start sequence which requires at least
ten 16 bytes followed with an OF byte to be inputted in

succession before loading can commence. At end of loading, a two
byte checksum is used for detection of errors. The hardware
consists of a direct connection from a one-bit output port to the
microphone input and a non-inverting hysteris circult incorporating
an LM239 comparator as the playback electronics. Actually, I've
used a direct connection for the playback with success but some
cassette decks won't work unless the comparator is used. My
General Electric and two Sankyo tape decks work very well without
the comparator but the Realistic deck will not operate at all
without the comparator.

An interesting note is that some tape decks put the signal on the
barrel of the record and play Jacks instead of on the inner tip.
Also, some tape decks invert the signal on playback. This inversion
can be compensated by inserting an inverter (7400 or equiv.)

between the ILM339 and the input port.

To use this software, enter data in memory locations 0123-0127
as follows: 0123 = LOAD/NO

0124-0125 = START ADDRESS

0126-0127 = END ADDRESS
The record routine will record from START ADDRESS to END ADDRESS.
LOAD/NO has no meaning to the record software.

The load routine will load from START ADDRESS to END ADDRESS but
stere data in memory only if LOAD/NO does not equal O. When equal
0, LOAD/NO can be used for verifying and conditionally selecting
modules on tape.

The load and record routines have callable entry points at C/WRITE
(4000) and C,/READ (40A5), and non-callable entry points at
LOAD.ENTRY (%4141) and RECORD.ENT (4152). If C/READ is called, the
Z-bit in the PSR will be true on return if no error was detected
and false if errors occurred. If execution is at the non-callable
entry LOAD.ENTRY, a break (via BRK instruction) will be executed
at end of loading and register A will indicate if the data was
loaded correctly: R(A)=00 for good load, and EE for error.

To sum up, this has been a very reliable scheme and works error-free
with the cheapest tapes (even Concert tapes which can be bought
at many department stores at 3 for $1.00).
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SASSEMBLE LIST [ [ (71
0010 .BR $4000
0020 .gs
0030 3
0040 jeeesee FAST CASSETTE INTERFACE eeece
0045 CCONFIGURED FOR KIMD
0050 3
0060 3 :
0070 i== INPUT/OUTPUT ==
0080 C-PORT .DE $1702 SCASSETTE I-0

0090 C-PORTD .IE $1702 SFORT DIRECTION REG.

0100 3BIT 3 = WRITE TO CRSSETTEY ERIT 2 = READ FROM CASSETTE
0120 3
013¢
0140 ji== YARIABLED ==

0150 CHECKEUM .DE $B2 TWO BYTE CHECKSUM
0150 COUNT .DE ADIRZ

0170 FORM¢BYTE ,DE SE4

0180 SYMC<«COUNT .DE FORM<EBYTE

0190 BIT.COUMT .DE $BS

. ar .

0200 ADDRS .DE $Be
0210 3 o
0220 SINPUT PREMS
0230 LOARD~-NO .IE $0122 $00=MC LOAD;S O1=LDORD
0240 START .DE $Cig4 SITART ADDRESS
0250 END .DE $012¢é fEND ADDRESS +1
0280 3 .
0270 3§
neso §
0290 C-WRITE: WRITE TO TRPE FROM (STRRTY TO C(ENL
w300 3
4000~ AR 02 17 0210 C/WRITE LDA C~FORTD
4003~ 03 0% 0320 OrRA #x%00001000 SBIT 2 = CRSIETTE OUY
4)05- 8D 03 17 0330 =ZTA C/PORTD
0340 STHE AEOVE INITIALIZES BIT & FOR DUTPUT ON PIA
0350 3
4.48- A9 20 0360 LDR #$20 z2 TIMES
400R- 85 BE 0370 STA «COUNT
400C- R 16 0380 LOOP-RECET LDA #%16 SYNC CHAR.
400E- 20 41 40 0390 JER WRITE-BYTE
0400 3
4011- A9 10 0410 LDA #$10
4013~ 85 B4 0420 STR *SYHCeCOUNT
4015- 20 SD 40 0430 LOOP-DELEY JSR OUT:ZERD
4018- Cé R4 04410 DEC *=ZYNC+COUNT
401R- D F9 0450 ENE LOOF-DELSY
0450 SDELRY TIME FOR SYNC
0470 3
401C—- CE€ Bé 0480 DEC COUMT
401E- DO EC 0430 BNE LOOF-/RECST
0S00 3
4020~ 20 84 40 0510 JIR MOVE«ST-AD STRRT > RDDRE (20
0520 3
4023~ A% OF 05330 LDR 3#$0F RECGRD START CHRAR.
4025~ 20 41 40 0540 JER WRITE<BYTE
0550 3

dued- Az 00 0560 . LDX %00



“02R-
402¢-

402E-
4030-
4033
4036~

4038~
403A-
4038~
403D~
4040~

4041-
4043-
4046~
4049~
4048~
404D~
404F -
4051~
4054~
4056~
4059~
405B~

405D~

405F-
4060
4063~
4065~
4052—
4069~
406R-
405E~
406E-
4071~
4073-
4076~
4077-
4078~
4079~
407B-

86
86

Al
20
20
90

RS
4¢
AS
20

68

8S
20
20
AS
85
05
0
2u
Fn
20
Ce
Do

A9

Be
B3

Bé
41
8F
Fé

B3

Re
41

B4
34
7C
08
BS
B4
05
7C
5D

BS

Fo

20

40
40

40

41
40

40

40

0570
0571
0580
0590
0600
0610
0615
0619
0620
0621
0ez2
0630
0631
0632
0640
0650
0660
0670
0680
0690
0691
0700
0710
0720
0730
0740
07eD
0770
0730
0200
0810
0820
0530
0340
0850
0860
0870
0830
0390
0900
0910
0920
0930
0940
0950
0960
0970
0980
0990
1000
1010
1020
1030
1040
1050
1060
1070
1080

’
LOOP-DARTA

STX
STX

LIA
JSR
JER
BCC

LDA
FHA
LDA
JER
PLA

PAGE 02

SCHECKSUM CLERR CHECKSUM

SCHECKSUM+$01

C(ACDRE »x)> LORD DRTA

WRITE-BYTE
INC-COMP
LOOP-DATA

*CHECKSUM+$01
SAYE HI CKIUM
*CHECK SUM

WRITE-BYTE WRITE LD CKIUM FIRZSY

HI CKSUM NEXT

THE RBOYE WRITET BOTH CHECKSUM BYTES

RITE-BYTE STR

DRATR-LOOF
ONE.BIT

ZERO.RIT
CK+END€RY

JSR
JER
LDA
STA

sh
BCC
JER
BEG
JASR
DEC
BNE

H
;
SROUTINE TO WRITE A BYTE TO TRPE
W

*FORMeBYTE

CKSUM«ADD UPDARTE CHECKSUM COUNTER

OUT :ONE STRRT RIT

#%$03 2 BITS
*BIT.COUNT

*FORMeRYTE SHIFT LEFT INTO CRRRY

ZERD.BIT
OUT :ONE
CK¢END«BY
QUT :ZERG
*BIT.COUNT
DATA-LOOP

iNOW OUTPUT 1 STOP BIT

s

SROUTINE DUTPUT R ZERO TO TRPE

]
OuT :ZERD LDA #$20 07 DELAY CONSTANT

L]
.
s
-
b
-

.
WRITE

LOOPD

ROUTIME WRITE

PHA
LDR
OrA
ETR
PLR
PHA
TRX
JER
LDA
AND
STR
FLA
TAX
DEX
BNE
RTS

TO TAFE

SAYE DELAY CONSTANT

C/PORT
#206001000
C-PORT

DELAY CONSTANT
LOOPD

C/PORT
#711110111
C/FORT

DELAY CONSTANT
LOCPD

i0UT R

0UT R

S 4

‘g

OM BIT

oM BIT

[A]



4076~
407E-

4020~
4032-

40384~
4087~
40389~
402C-
403SE-

403F~
4091-
4093-
4095~
4097-
409R-
4039C-
409E-
40A1-
40R3~
40R4-

40R5-
40R7~
40R9-
40RC~
40RE-
40B0-
40B2-

40B4-
40B6-
40B8-
40BA-
40BC-

A2
Do

RD
85
AD
83

60

E€
Do
E6
RS
CD
20
RS
CD
30
38
60

R2
g6
20
co
Do
Eé
Do

A4
co
90
co
Do

30
Fe

24
Bé
25
B7

BE
oz
B7
B7
27
og
Bs
26
01

no

EF
16
n4
Bé
FS

Be
0R
EB
OF
E?

01
01

01

01

40

1090
1100
1110
1120
1130
1140

11350

1160
1170
1180
1190
1200
1210
1220
1230
1240
1250
1260
1270
1280
1290
1300
1310
1320
1330

1340

1350
1360
1370
1380

1390~

1400
1410
1420
1430
1440
1450
1450
1470
1480
1450
1500
1510
1520
1530
1540
1550
1560
1570
1580
1590
1600
1610

1620 -

1630
1640
1650
1660

¥
.

?
H
OUT :ONE LDR

CBNE

;
H
H
H
READ.DELAY LDX

BNE

5
H
5
H
MOVE«ST-AD LDA
STH
LDR
STA
RTS

INC-COMP INC
BNE
- INC
SKIP-INC LDA
cMP

BCC

LDA

cMP

BCC

SEC

NOT.END RTS
iON RETURN

C-RERAD: RERD

we we we cas we we

C/RERD LDX
STH
JER
CMP
BENE
INC
BNE

LOOP-LOARD

’

SKIP/1 LDY
CPY
BCC
cMP

BNE

DELRY FOR “07

C=CLEAR: NOT END;

Dacc n”2

ROUTINE OQUTPUT R ONE TO TRPE

«$50 17

DELAY CONSTANT
WRITE -

TIME FOR READ

2830
LOOPD

ROUTINE MOVE FROM STARY TO ADDRS

STRRT
*ADDRS
STRRT+$01
*ADDRS+S$01

SROUTINE INCREMENT AND COMPRRE

*ADDRS
SKIP~INC
+ADDRS+$01
+ADDRS+$01
END+$01
NOT/END
+ADDRS
END
NOT~END

FROM TAPE TO (START)> TO (END>

#8300
*COUNT
RERD-BYTE
#$16 SYNC
SKIP/1
SCOUNT
LDOOP-LORD

*COUNT
#$0R MUST BE > =
C-RERD
#$0F RECORD STHART
C-READ

C=CSET: END RERACHED



FAGE 04

40BE- RO 00 1670 LDY =$00
40€0- 84 B2 1680 3TY eCHECKSUM
40€2- 84 B2 1681 3TY SCHECKSUM+S01 CLEAR CHECKIUM LGCRTIONS
40C4~ 20 84 40 1690 JSR MOVE€ST/AD START > ADDRS (2)
1700 3 ) ’

s
1710 NOW LORD DATA
40C?7- 20 EF 40 1720 LOOP-69 JSR READ/BYTE

40CA- AC 22 01 1730 LDY LOAD-NO CKE6. IF TO STORE
40CD~- FO 02 1740 BE® SKIP/STORE
40CF- 81 B6 1750 - STR C(RDDRS »X 3
40D1- 20 BF 40 1760 SKIP/STORE JSR INC/COMP
40D4- S0 F1 1?70 BCC LOOP-8%
40Ds- RS B3 1771 LDA oCHECKSUM+$(1
40D8- 48 1772 PHA SAYE CHSUM HI
46D9- AS B2 1780 LDA CHECKSUM
40DB- 48 1790 PHR EAVE CHECKSUM LO
406DC- 20 EF 40 1800 JER READ-BYTE
40DF- €8 1810 PLA
40E0- CS5 B4 18e0 CMP «FORM¢BYTE CHECK CHECKSUM LO
40ES~ L0 OF 1821 BNE RETURN
40E4- 20 EF 40 1822 JSR READ-BYTE
40E7- €3 1823 PLR -~ . :
40E8- CS B4 1824 CMP oFORMeBYTE CHECK CHECKSUM HI
40EA- &0 1830 RTS :
40EE- 68 1831 RETURN PLA
40EC- A9 FF 1332 LDA #3FF CLERR Z2-BIT
40EE~- &0 1833 RT:
1840 3ON RETURN Z-BIT=TRUE:S0C00 LOADS Z-BIT==FRLSE:EFRCR
1350 5
1860 3
1870 SROUTINE RERD R BYTE FROM TRPE
1880 3§
4CEF- 20 2E 41 1890 RERD-BYTE JER IN/PORT
40F2- DO FB 1900 BNE READ/BYTE LOOP UNTIL ©
1910 3;
40F4—- 20 2E 41 1920 WRAIT¢FORel JSR IN-FORY
40F7—- FO FB 1930 BER WRIT¢FORel LOOP UNTIL 1
1940 35 .
40F9- 20 80 40 1950 JER READ.DELAY
40FC- 20 2E 41 1960 JER IN/PORT
40FF- FO F3 1570 BEC WAIT¢FORe1l IF ZERD
1980 3
4101~ 20 2E 41 1990 WRIT<«FOR«0 JSR IN-PORT
4104- DO FB 2000 BNE WAIT«FORe0 WRIT TIL END OF STRRT BIT
20140 3
4106—- A9 08 2020 LDA #$08
4108- 835 BY 2030 STR <BIT.COUNT
2040 3
410R- 20 2E 41 2050 WAIT«TO«CN JSR IN-PORT
410D~ FO FR 2060 BEQ WRAIT«TO«CN LOOP UNTIL “1°
410F- 20 80 40 2070 J3P READ.DELRY
4112- 20 2E 41 2080 JER IN“PORT
4115- FO 05 20%0 BEG PROCESS«0 IF 707 THEN ZERO» ELSE ONE
4117- 20 2E 41 2110 PROCESS«l JSP IN/PORT
411A- DO FB 2120 BME PROCESSe¢1 LOCP UNTIL -0~
411C- 38 2130 SEC
411D~ BO 0t 2140 BCS ROTRTE«IN

411F- 13 2160 PROCESS«0 CLC



PRGE 035

4120~ 26 B4 2170 ROTRTE+IN - ROL «FORMeBYTE ROTATE CARRY

4122- €6 BS 2180 DEC #BIT.COUNT
4124- D0 E4 2190 BNE WRIT«TO«CH
4126~ A5 B4 2200- LDR oFORMeBYTE
4128~ 20 34 41 2201 JSR CKSEUMeRDD UPDRTE CHECKSUM
412B- RS B4 gao2 LDR oFORM¢BYTE
412D~ 60 2210 RTS
2220 3 '
2230 3 )
2240 SINPUT FROM TAFE
2250 3
412€- AD 02 17 2260 IN-PORT LDA C-PORY
4131- 29 04 2270 AMD #%00000100 SMASK OUT ALL BUT BIT &
4133- 60 2280 RTS
2281 j
2e8e
2283 3
2284 SUFDATE CHECKSUM COUNTERS
2285 |
4134~ 18 2286 CKSUM<ADD CLC
4135- D8 2eerv CLD
4136- 65 B2 2288 ADC eCHECKIUM+$00 ADD RCA> TO CKSWM LD
4133- €5 B2 ee8% . STR SCHECKSUM+S00 ’
413A- A% 00 2290 LDA =300
413C~- 65 B3 2291 ADC eCHECKIUM+$S01 ADD 00 TO CKSUM HI
413E- 85 B3 2292 STR SCHECKZUM+$01
4140- 60 2293 RTE
2294 i
2300 §
2310 3
4141- 20 AS 40 2320 LORD.ENTRY JSR C/RERD
4144- DO 08 2330 BNE BRD
4146~ A9 00 2340 LDA #$00 INDICARTE GCOD LORD BY RCA>X=00
4148- 00 . 2350 B BRK N
4149~ ER 2360 NOP
4*4R- ER 2370 NOP
« (B- 4C 41 41 2320 JMP LOAD.ENTRY
414E- A9 EE 2390 BAD LDR #$EE INDICARTE BAD LORD BY R(AI=EE
4150- DO Fé 2400 BNE B
2410 3§
41352- 20 00 40 2420 RECORD.ENT JSR C-WRITE
41535~ 00 2430 EBRK
4156- ER 2440 NOP
4157- EA 2450 NOP
4158- 4C 52 41 2460 JMP RECORD.ENT
2470 3

’
2480 END+OF«PEM .EN

LABEL FILE: [ - = EXTERNAL 1

~C-PORT=1702 sC/PORTD=1703 <CHECKSUM=(0B2
sCOUNT=00B6 sFORM¢BYTE=00E4 <3TYNCECOUNT=00E4
~BIT.COUNT=00BS ADDRE=00BS <LOAD/NO=0123

s 'ART=0124 ~END=012¢é CAURITE=4000
LudP/RECST=400C LOOP-DELSY=401% LOOP-DATA=4(2E

WRITE/BYTE=4041 DATR-LOOP=4 04D ONE .BIT=4051



ZERC.BIT=405¢
WRITE=405F

OUT :ONE=407C
INC/COMP=408F
E-READ=4 0RS
LOOP-69=40C7
RERD-BYTE=4 0EF
WRIT«TO«CN=410A
ROTRTE<¢IN=4120
LOAD.ENTRY=4141
RECORD .ENT=4152
#70000+415R»415B
>
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CK<END<RY=40359
X=4076

RERD .DELRY=4080
SKIF- INC=4035
LOOP-LOAD=40RS
SKIP-STORE=40D1
WRIT¢FOR«¢1=40F4
PROCESS¢1=4117
IN/PORT=412E
B=4148

END«DOF «PGM=41SE

OuUT :ZERO=4 05D
LOOPD=4078
MOVE«ST-AD=4054
NOT-END=40R4
EKIP-1=40k4
RETURN=40EB
WRIT¢FOR«0=4101
FROCEES«0=411F
CKSUMeADD=41724
ERD=414E



