SERIAL INPUT/OUTPUT................ AS50






PIP ASSEMBLER VERSION & LEVEL 1

LINE ADDR LABL B8] B2 B3 B& FRRUR SOURCE
) N
2 0 P EWY
3 0 N EQU 2
4 0 z EQU 0
9 0 LCOM £Qu
g ] CAR £QU
7 8 SENS £QU
B8 4 FLAG EQU
5 B 11 QU
0 2 10C EQU
1 ] GVF £QU
2 0 RO £QU
3 0 R1 E£QU
4 0 R2 £4U
5 0 K3 LU
) 0 UN EQU
7 0 EQ EQU
8 0 LY EQU
el 0 6T EQU
0 0 wC EQY H
1 1 RS £QU n
2 ORG H
3 0 0500 76 40 CHIO PPSU F
4 2 75 08 CPSL we
5 4 05 00 LUDTRY 0
4 6 06 08 cesy  LBRIRe 8
7 g 0508 12
8 9 14 70 BCIRsLTY T
9 B 3F 05 29 BSTAPUN [
0 £ 74 40 chsu F
1 0 0510 3F 05 2D BIT B5TAsUN D
2 3 i2 8By
3 4 44 80 ANDI RO H
4 6 51 RRRyR1
5 7 61 T0RZ R
2 é ¢ STRZ R
7 G 1A 04 BCTR,LT Z
a8 =] 74 40 CPSU F
9 3] 1B 02 BCTR s UN N
&0 FoonlF 76 40 zERy  BPSU £
41 1 0521 FA 60 NEXT BDRRsRz H
42 3 3F 05 20 BSTASUN 0
43 6 45 TF ANDI4R1 H
4t 0528 17 . RETCyUN
46 # TIMING DELAY FOR
[ 529 0529 04 3A oLY LODT 4RO H
48 528 1H G2 BLTRyUN D
49 520 0520 04 59 DLAY LODI RO H
5(1) 52F 052F F@, I3 oLl EEV;Z;ER k3
3] 0351 1
52 « TIMING DELA
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LOGICAL COMPARE
CARRY

SENSE

FLAG

INTERRUPT INHIBIT
INTER D16GIT CARRY
OVEFFLOW

INPUT WITH A 817 BY BIT ECHO
LOOP TESTS FOR THE START 817

HALF A DELAY TU MIODLE OF BITY
DELAY, THEN READ THE NEXT BIT

ECHO THE 81T

9 BAUD RS232 TERMINAL
1

Y FOR 110 BAUD TELETYPE

PAGE 2

LINE ADDR LABL Bl B2 B3 Ba ERRUR SDUKCE

53 0532 0532 20 TOLA EORZ RO
54 0533 F8 7E BURK RO 5
55 0535 F8 TE BORR$RO $
56 0537 0537 fa8 7k TOLY BURRSR{U 13
57 0539 04 ES LODIsRO HYES?
58 0538 F8 7& BURRsR{ $
59 053D 11 RETCsUN
60 END

TOTAL ASSEMBLER ERRDRS = 0

The internal logic of the program shown in Figure 1V {the
program listing) is to sense each incoming bit of the
character and to output the bit in turn for the full duplex
line. The Sense input is tested in the loop at ‘“TEST’ for the
transition to zero indicating the start bit. The program then
delays one half of a bit time to the center of the start bit.
At this point the echoing of the character starts by clearing
the Flag bit which outputs the start bit transition. At ‘BIT’
the program then delays one full bit time to the center of
the data bit. The Sense line is tested and that bit value
is rotated into register one. The bit value is then used to set
or clear the Flag bit for the echo. At ‘NEXT’ is the test

that controls the loop to get only eight bits. Figure V is a
picture of the levels and timings when echoing a ‘U’

The bit timing is done by a subroutine which simply
counts cycles for the appropriate baud rate. The example
program shows both a 1200 baud delay at ‘DLAY’ and a
110 baud delay at ‘TLAY’. The conversion from instruction
cycles to milliseconds is based on a TMHz clock rate. Clock
stability is only moderately important since each character
involves only nine sample times and each start bit redefines
the base line for all timings.
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