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.TITLE  TSXPRO ~- THX~Plus PROxxx Routines
.ENABL  LLC
. ENMABL. AMA

. DSABL OBL
. CBECT  TS8XPRO
TSXPR:
PROBAS:
T8X-Plus interface routines for Digital PRUO-3xx series
personal computers.

Copyright (c) 1984, 198AYH
8%H Computer Systems. Inc.
Mashville, Tennessee 37012
LB A

Asscembly parameters

Set QGPASM to 1| to include support for quad serial line unit.
Set QPAEM to O to exciude quad line unit code.

r ks fme e e s e s e we e e

QrPASH == 1
MAXPOC = 15.

Ed

‘.

i Belect quad port code
iMax consecutive ocutput chars to Pl

Global definitions

. GLOBL.  TSXPRO
.GLOBL  PROSIZ, PROLIN. PROINI, PROHAN. PIHAN. PRONOP
.GLOBL PIDRIV

Global references

. GLOBL  FRKCQE., DOSCHD. CORUSR, LXCL

. GLOBL  LMXPRM, $XCHAR, LSW3, $0ITIM, LEWS, PROSL.T

. GLOBL  FORK, INTEN: TTINPT, RBERR, OVRRUN, FRMERR.: RCVPAR
.GLOBL  RSR, PSW, INTPRI, CDSTRT, CDGDSES, CDSDSS, $PHONE, ILSW2
. GLOBL  LCDTYF, CDX$PC, CDX$PP, MB$DTR, MS54CAR, ME$RNG

. GLOBL.  PROBRK, $DEAD, PPTERM, LSTHL., CDX$PI, $HISTP

. GLOBL  INVEC, LOUTIR, 89600, CDEX0OF, CDSXON

. BLOBL  KPARS, KPAR&G, VPARD, VPARG, PIBRT, CDCLOK, VEWPSL
. CLAOBL  RT$BAS, IOFIN, FP$PIO0, LEW10, $SX0ON, $SX0OFF

. GLOBL.  MS$BRK, CDSBRK, CDSSPD, VT100, ITRMTP., TTR5AV
.GLOBL LP$SPD, LPEPAR, LP$0ODD, LP$7BT, 54800

. GLOBL RPRCBR, RPRVEC. DUTYPE, VIDCSER, CDX$QP

. GLOBL  SROMMR, SBR3MMR, MMENBL, EMMAP ., LMXNUM, LMXLN

L BLOBL MXVEC, MXCSR. PROBUF

Ay,



TEXPRO -- TSX-Plus PROxxx Routi MACRO VOS5 04 Friday 18-Dec-B7 1é6:08 Fage 2

Mucros
1 . BETTL Macros
;2 3 e e e s o €k S e e o o ot Bt P o o o S e . w Sia0e (r2es ours HSH §Tam W04 e $0hm Frven Sooe oo S4emS Serse Seere SHene et TS $See mss Sun Sheha Suis bebes Seent Smeen Setme dovae v e s e Savee S M S 4 S S SIS S S St oY Bkt e samte memte
3 ; Matro to disable interrupts
4 H
5 . MACRO DISABL.
& BIG #340, P 5W
7 . ENDM DISABL
8 ;
7 i  Macre to enable interrupts
10 i
11 . MACRO  ENABL
12 RIC INTPRI, 4P134

13 . ENDM ENABL
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Data areas

1 CGBTTL Data arcas
";2 3 e e o e i o ot st e v e vt . e e s v o S S St ¢ 1o atre TS crase Seare ot Sommt g oaen (et G090 Sra Grvpn e S0 SEMAS WY G40 MBS0 R4S0 00 Bl SS4he baves S RS N ISPD 00%% meme SO RS PURIY Seee Sy S ——
3 i Vector of addresses used to move information between TSXPRO and P11 handler.
4 i
S 000000 PROVEC:
(o] }
7 i  Addresses passed from the FPI handler to TSXFRO
& ;
F? 000000 Q00000 PIINAD: . WORD Q ifAddress of initialization code
10 000002 000000 PIINWD: | WORD Q i Number of words of initialization code
11 Q00004 Q00000 PIXOCH: . WORD 0O iRoutine called to send a char to the video
12 000006 000000 PIXEOF: . WORD 0 sRoutine called for end—of-frame interrupts
13 Q00010 Q00000 PIXICH: . WORD ] iRoutine to process keyboard input interrupts
14 000012 Q00000 PIXIOI: . WORD 0 iRoutine to process keyboard output interrupts
15 000014 0OOCO00 PIXIOQ: | WORD 0 ;Routine to process an 1/0 queue request
16 Q00016 D000 $VDCER: . WORD 0 i Address of video C5R address
17 000020 000000 REENAR: . WORD 0 iPointer to REENAB cell
18 000022 000000 PRIOO: . WORD 0 ;Pointer to PRIOO cell
19 Q00024 000000 VDFLAG: . WORD O iPointer to VDFLAG cell
20 0C0026 000000 PIGOFL.: . WORD 0 ;Pointer to PIGOFL cell (1==3PI run, O==>stop)
2l H
2 i Addresses passed from TSXPRO to the PI handler
e i
24 0CO030 Q0215467 . WORD KBDCHR ;Routine to process an input character
29 000032 000000¢ . WORD FORK i Address of system . FORK routine
26 000034 0017407 . WORD PINDCH iRoutine to get next char to send
27 0000384 Q011747 . WORD GPRCSR iRoutine to get (SR address for device
28 000040 0012347 . WORD GCETSLT iRputine to get option slot # for device
=29 i
a3 ; End of asddress vector
34 H
32 000042 000000 . WORD 0 s End of PROVEC vector
33 H
‘34 3 e e s e (o e st 4 s s S ot i e (e . S S b s o i i o St S 80 4588 4 o S e o S s S S ot S S5 o S S S Y e 4 er e e S St S o S S e S S S48 R b RS S B2 RS S B0 et e i
35 H Data areas:
36 H
37 000044 QOCO00 PFILINE: | WORD 9] ;# of line connmected to Pro console
38 000044 QOQ0000D PPLINE: | WORD O i# of line connected to printer port
39 Q00050 000000 CPLIME: | WORD 0 i# of line connected to communications port
40 000052  DOCOHDD PIBABE: | WORD 0 ; Base &4-buyte block # of Pl handler
41 0000354 Q00000 FIOIFL: | WORD 9] i Nen—zero ==3 Doing P1 output interrupt
42 QO000%& 177777 PISCNT: . WORD -1 i Counts output starts per clock period
43 0000460 (62550 RSOPI: .RADBO /PTI / iName of PI handler
44 Q000&2  DDOO0O VIDSLT: | WORD ) ;Option slot # where video controller is
45 000044 000000 VIDVES: | WORD 0 iAddress of video vector A
44 Q020464 OGCCCH QPCER: . WORD 0 ; Address of base of registers for quad port
47 Q00070  QOCO0D QPVEC: | WORD 0 iAddress of vector for quad port
48 000072 000017 PIMOC: . WORD MAXPOC illimit consecutive ocutput chars to PI
49 ;
50 i3 Table of possible video device ID values
ol ;
52 000074 001002 VIDTBL: | WORD 1002 i 350 video
853 000074 000030 . WORD v 18] ;i 380 video
54 000100 010050 . WORD 10050 ;380 video with EBO
35 000102 Q0200 . WORD 2002 ; IVIS video
Dé& i

57 i Bute data

A=y,
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BE
59 000104

000107
60 000110
61 000111
62

FROxxx Routi

050
Q00
Q0
OGQ

000

MACRO VOB, 04 Friday 18-Dec-87 16: 08

000 QPLX:

QPMODM:
QPSLOT:

. BYTE

. BYTE
. BYTE
. EVEN

0,0,0,0

Page 3-1

shine #'s connected to each quad port line

i OQ==4/0 configuration, 1==32/2 configuration
iSlot # where quad port controller installed

)
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Bystem control register

i .BBTTL  System contrel register

2 § St e e o ot .t ot vt e S At B v e o S S S S S0 T e e S TS 0 SR i i i G 444 S T e S I (e et S St et S S e St s S e, G fk S b fe e S
3 i Control values in system status register

4 ;

5 17R700 PSBREG = 173700 iAddress of status register

& ;

7 i Flags in status register

8 i

9 QOO00Y SE$BNK = 7 iMask for memory bank information
10 Q00020 SSEMON = =20 iMonitor—present flag
11 000200 S8$BRK = 200 i Break enable flag for diagnostic port
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Interrupt control values

CBBTTL  Interrupt control values

G e S e it 1et e o e Gt ot AP i o e Sote Saee Posee S v et hens e ot Mo R S et e ke S s S 48000 (S Sse4 eSS SHVS SRS PR R S84 S St Shine Mot inet Sh o4 Seaes 999 SVERS s eHe St S SBOTD S0S Saken Ao e s S0 S SR il R S S e S R et eers St

; The following valuves relate to the interrupt control system on the
Professional computer.

i Addresses of control registers

173200 ICODR

et el pe
Al O~ UE Wy

= 173200 i Interrupt controller O data register

173202 ICOCBR = 173202 i Interrupt controller O control register
173204 ICIDR = 173204 s Interrupt controller 1 data register
173206 ICICEBR = 173206 i Interrupt controller 1 control register

| 173210 IC2DR = 173210 s Interrupt controller 2 data register

13 173212 IC2CBR = 173212 i Interrupt controller 2 controel register

14 i

15 i Interrupt Mode Register

1é ;

17 ololelole b IMsPM z 1 iPriority mode {(O=fixed, i=vrotating)

18 OO000: IM&VG w2 =2 iVector selection

19 (olazelele s IMEIM s 4 i Interrupt mode (1==3Do not interrupt)

20 0000140 IMEGIP == 10 i Group interrupt polarity

21 Q00020 IMEIRPF = 20 s Interrupt request polarity

262 00140 IMERP = 140 iMask for register preselect values

23 OOOZ00 IMEMM == 200 iMaster mask (l1==3Enable group interrupts)

24 000200 IM$ESTY = 200 ; Btandard value for T8X-Plus

25 ;

26 H Command values that can be stored into CSR register

27 i

2 000000 IMSRET = 000 iReset

29 Q0oL IM$ZRM = 020 ;Clear bits in IRR and IMR registers

30 000030 IM$CRM = 030 ;Clear single bit in IRR and IMR registers

31 000040 IMEZM = 040 ;Clear all bits in IMR register

32 0N0D30 IM$SCM s 050 ;Clear single bit in IMR register

33 000040 IM&0OM = 060 ;iBet all bits in IMR register to one

34 QO0070 IM$EM == 0790 ;i 8et single bit in IMR register

35 000100 IMEZR = 100 ;iClear all bits in IRR register

36 000110 IM&CR = 110 ;Clear single bit in IRR register

37 000120 IM$0R =3 120 iBet all bits in IRR register to ones

as 000130 IM$E5R = 130 ;Bet single bit in IRR register

39 000140 IMECHP = 140 ;Clear highest priority ISR bit

40 Q00160 IM$ZS az 140 iClear ISR register to zero

41 OOCLT70 IMsCs 55 170 ;Clear single bit in ISR register

42 000200 IMSLMB = 200 iLoad mode bits

43 0002440 IM&CMB = 240 iControl mode bits

44 QLO260 IMEPR = 260 iPreselect IMR register

45 Q03040 IMEPA as 300 ;iPreselect ACR register

46 000340 IM$PRM == 340 iPreselect response memory

47 ;

48 i Values used with command codes to select specific interrupts

49 H

50 DOCO0L IM$KBR = 1 i IGO0 — Keyboard receiver interrupt

31 Q0000 IM$KBT = by i 1CO - Keyboard transmitter interrupt

s 000003 IMSCPD = 3 3 ICO — Communications port data transfer

53 Q00004 IM$CPM = 4 i ICQ — Communications port modem change

54 O000H IM$PPR = 5 3 1CO ~ Printer port receiver interrupt

55 0000046 IMSPPT = & i 1CO0 = Printer port transmitter interrupt

56 00007 IMBCLK = 7 3 ¥CO — Clock interrupt
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CBBTTL Video display control values

The following values relate to the video display.

i Control flags in Constrol/status register

VP SLMD
VPSEIMD
VPSOEF
VPSEF I
VP SEOF
VPECO0
VP S(ME
VP SOMP
VPEDOI

TEXPRO —- TEX-Plus PROxxx Routi MACRO VO3, 04
Video display control wvalues

1

=

3

4

)

&

7 000001

a Q0202

9 0000490

10 Q0100

11 000200

12 001400

i3 002000

14 10000

15 040000

14 100000

VP$TRD

ik

11 1
Ponodi

1
i

1

o

4

100
200
1400
2000
10000
40000
100000

iline mode definition
iInterlace mode definition

i Qdd/Even frame flag

iEnd of frame interrupt enable
ilind of frame flag

iMask for class of operation
iolor map enable

;Option module presence flag

i Done interrupt enable

i Transfer done flag
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33
34
as
34
37
38
39
40
4]
4z
43
44
435
44
47
48
47
o0
51

- TEX-FPlus PROyxx Routi MACRO VOB 04
Printer port controel values

173400
173402
173404
173406
177560
177544

000220
000224

000001
00000
Q00010
Q00020
Q00040
Q00200

000014
Q00010
000014
000020
000040
200300
00010

000017/
000280

Q00001
00000
000004
Q00010
000020
00040
00300
alelele L
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.8BTTL Printer port control values
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i  The feollowing values relate to the "printer port” which can optionally
; be used a3s a time-sharing terminal under TEX-Plus.
;
»

Register addresses and vectors

PP$DBR = 173400
PPESTR = 173402
PP$MDR = 173404
PPECMR = 173406
PPERCS = 177540
PRETCS = 177564
PP$RCY = 220

= D24

PPETRV

*

Flags in the status register

PP$TR =2 i

PP$RD = 2
PRSPE = 10
PP$OE = 20
PR$FE = 40

PP$DSR = 200

i Flags in mode register 1

PPHLLEN = 14
PR&E7BT = 10
PP48BT = 14
PPEPAR = =20
FRSEVN = 40
PP$SBI. = 300
w= 102

PP$MLIF

’

; Flags in mode register &

PP$BRES = 17
PPEM2F = 260

i Command register

PPSTEN = 1
PP$DTR = 2
PPSREN == 4
PP$FB = 10
PP$RE = 20
PP$RTS = 40
PPSOM = 300
PPSCMF = 47

iData buffer register

i Status register

iMode registers

i Command register

iReceiver CSR for maintenance mode

i Transmitter CSR for maintenance mode

iReceiver vector
i Transmitter vector

i Transmitter ready
iReceive done

iParity error detected
i Overrun error

i Framing error

iData set ready

iMask for character length

;7 bit characters

;8 bit characters

; Enable parity control

i 1==2even parity, O==3pdd parity

iMask for stop bit length

i Standard mode Tegister 1 value for TSX-Plus

;iMask for baud rate select field
i Btandard mode register 2 value for TSX-Plus

iTransmitter enable

iData terminal ready

iReceiver enable

;Force break transmission

; Reset error

i Regquest to send

iOperating mode mask

i Btandard command register value for TSX-Plus

Y
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Communications port control values

-

. BBTTL Communications port control values
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=
i
-

é 5 Control values for the communications port which may be used as
4 i a 18X-Plus time-sharing line.
5] i
& ;i Control registers and vectors
7 ;
a8 173300 CP$DBR = 173300 ;iData buffer register
9 173302 CPHECAR = 173302 iControl/status register A
10 1733046 CP$CBR = 1733046 iControl/status register B
i1 173310 CP$MOR = 173310 iModem control register O
12 173312 CP$EMIR = 173312 i Modem control register 1
13 173314 CP$BRR = 173314 i Baud rate register
14 i
15 200210 CRP$RTV = 210 ;Receive/transmit vector
16 000214 CP$MCY = 214 ;i Modem change vector
17 ;
18 3 Control/status Register A
19 H
20 Q00007 CP$ARP = 7 iMask to select read/write sub-register
21 Q00070 CPHEACM = 70 iMask for command bits
22 000300 CP$CRC = 300 iMask for CRC control bits
=3 i
24 i Read/Write sub-register select values
29 H {These values are stored into CP$ARP and CP$BRP to select sub registers)
26 ;
27 000000 CPE$URO = 0 sWrite register O
= 000001 CP$WRL = 1 ;Write register 1
29 000002 CP4WR2 = b iWrite register &
30 000003 CP$WR3 = 3 iWrite register 3
31 000004 CPeWR4 = 4 sWrite register 4
32 000005 CP$WRYS = 5 iWrite register 5
33 D0O0N0H CP$WREG == 6 iWrite register &
34 000007 CPHWRY7 = 7 iWrite register 7
35 000000 CPERRO = O i Read register O
36 000001 CP$RR1 = 1 ; Read register 1
37 000002 CP$RR2 = 2 ;i Read register 2
38 ;
39 i Command values for WRO under control/status register A
40 ;
41 Q0010 CP$5A = 10 ; Send abort
43 000020 CP$RED = 20 iReset external interrupt
43 OOOD30 CP$CR = 30 ;i Channel reset
4.4 000040 CP$EIR &= 40 iEnable interrupt on next char received
45 Q00050 CP$RTYL == 50 iReset transmitter interrupt pending
46 0000460 CP$ER = &0 iError reset
47 DOOO740 CP$EI = 70 iEnd of interrupt
48 H
49 H Sub~register WR1 under control/status register A
530 H
51 200001 CP$EIE = 1 iExternal interrupt enable
5a Q0002 CRETIE = i Transmitter interrupt enable
53 OQO030 CP$RIE = 30 iMask for receiver interrupt enable flags
o4 ;
55 H Sub-register WR3 under controls/status register A
Sé

57 QOO0 ) CPSREN = i iReceiver enahle

L
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Communications port control valueg
°g OO000: CP$5CL. = = i Bync character load inhibit
59 002004 CPHASM = 4 ifdddress search mode
&0 NOO01LH CP$RCE = 10 iReceiver CRC enable
&l 000220 CPEEHP = 20 iEnter hunt phase
& Q00300 CP$RCI. = 300 iReceiver character length
&3 000100 CP$7BR = 100 i7 bit characters
&4 Q00300 CP4$8BR = 300 ;8 bit characters
HD 000001 CPEAW3 = 001 i Standard value for T8X-Plus
&ds H
&7 i Bub-register WR4 under control/status register A
e ;
&9 00000t CPEPAR = 1 iParity enahle
70 DO000H CPHEVN = 2 i l==Zeven parity, O==3odd parity
71 QG001 ChP$5BE = 14 iMask for stop bits select value
72 GO00&0 CPe8ME = &0 iMask for synchronous mode control flags
73 DOO300 CPECMM = 300 iMask for clock mode value
74 Q00104 CP$AKWSY = 104 i Btandard value for T8X-Plus
70 i
7é i Sub-register WRS under control/status register A
77 i
78 DO000L CPeTCE = 1 i Transmitter CRC enable
79 Q00004 CP$CCE = 4 ; CRC polynomial select
80 DOO0010 CP$TEN = 10 i Transmitter enable
81 000020 CP$GR = 20 i Send break
g2 000014 CPSLEN = 14 ; Transmitter character length
83 Q0040 CP$7RT = 040 ;7 bit characters
84 000140 CP$8BT = 140 i8 bit characters
83 000010 CPEAWD = 010 i Btandard value for T8X-Plus
86 K
87 i Bub-register RRO under countrol/status register A
88 ;
89 000001 CRPERCA = 1 iReceive character available
0 DO000H CPEINP = 2 i Interrupt pending
@1 Q00004 CP$TBM = 4 i Transmit buffer empty
@ 000020 CP$G8H 20 i Bync/hunt
73 000100 CPETEM = 100 s Transmitter underrun/end of message
74 Q00200 CP4$BR = 200 i Break received
95 H
P4 i Sub-register RR1 under control/status register A
97 ;
42 DOOA0L CPEns w2 1 iAll sent —— Transmitter ready for next char
99 DOO01H CP$SRE w 1& iMask for residue codes
100 Q00020 CP$RPE = 20 s Received parity error
101 000040 CP$ROE == 40 iReceiver overrun error
102 000100 CP$RFE = 100 i Framing error
103 DO0200 CP$EOF == 200 ;s End of frame
104 H
105 i Controlsstatus Register R
104 H
107 DOGO0Y CPEBRF = 7 iMask to select sub-register
108 ;
109 i  Bub-register WR1 under control/status register B
110 H
111 Q000N CP$BWL = 4 i Btandard value for TS8X-Plus
1ia i
113 i SBub-register WR2 under control/status register B

114 H
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Communications port control
115 QFTIT
116
117
iy
119 OQ0G000
120 O00024
121 QOCO30
122 000034
123
124
125
124 DOO001
127 000007
128 000004
129 QOCO10
130 000020
131 000140
132 0Q0Q200
133 QQC030
134
135
13&

137 Q0004
138 Q0010
139 DO0020
140 Q00044
141 000100
142 alotsl=lolf]

values

MACRO VD5, 04
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CP$BWR = ;Standard value for T8X-Plus

i

77777

Sub-register RRZ2 under control/lstatus register B

CP$ITE = Q i Transmitter buffer empty
CP$IES = =24 iExternal status change
CPEIRC = a0 iReceiver character available
CP$ISR = 34 i Bpecial receiver condition

?

i  Modem Control Register O

CPELL e 1 il.ocal loophack
CPERL s o iRemote loopback
CP$5RES = 4 ;8ignaling rate select
CPHRTE = 10 iReguest to send
CP$DTR = 20 iData terminal ready
CP$CS i 140 iMask for clock source values
CP$MM = 200 iMaintenance mode
i Standard value for TBX-Plus

CPEMCO = 30

i Modem Control Register |

CPHEEMY = 4 i Speed mode indicator
CP$TI e 10 i Test indicator

CP$CD o 20 itCarrier detect
CPECTE = 40 ;Clear to send

CP4$R1I = 100 iRing indicator
CPEDGSR o 200 iData set readuy
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TEXPRO —— TEX~-Plus FRO
Quad Serial Line Unit
1
Py
2
W4
5
& O000&ES
i
8
4
10
11
12 OO0004
13 0001060
14 00010
15 300104
ié 000112
17 000120
18 OO0 128
12 ODD120
20 00013
21
22
=23
=24 00010
25 QOCLO4
2& OQO10E
=27 Q00110
=g Q00117
29 oQ0L2
30 Q001246
31 001382
32 000134
33 000136
34
35
3
a7 00C020
38 QOOO40
39
49
41
43
47
44 QO0004
45 QOO0 140
44 Q00100
47
44
4%
50 00000
51 Q000U
5 Q00004
53 QOO0
94 O0Q040
55 OO0100
54 O00200
97
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control values

CBRTTL Quad Serial Line Unit control values

3 ooes merar vanie $0000 e o e daom Paest e hooat S M Shods Sk okl v v 7o oo beke LSete O SO At S $1r0. ek R S e Sren Shia Seebe $usb- Free Sevim H4TY $HSAS oAl S9eat S50 4060 Sormk $amen Svmbe MoSe SSaen SRS Seuth ot 004 et vemen AL S et P00 S ete SR e Sandt PR SA VR VRS PR Shide ASbHS oo S0as- SRS Smttn S000e

i Device ID for guad serial line unit
QP$ID = &4 iDevice ID for quad serial line unit
;i Addresses of registers relative to base address for module

Read registers

QPRMER = 004 iModule status register
GFRMRA = 100 iMode register A

QAPRSRA = 102 ; Btatus register A

QFRRRA = 106 iReceiver register A
APRISR = 112 i Interrupt status register
GPRMRB = 120 iMode register B

APRSRB = 122 i Status register B

GPRRRB == 1246 iReceiver register H

QPRIP . 132 ; Input port

3
i MWrite registers

QPRCSA == 102 iClock select A

QPRORS = 104 i Command register A

GPRTRA = 106 i Transmitter register A

OFRACR = 110 iAduxiliary control register

GPRIMR = 112 i Interrupt mask register

QPRCGH = 122 iClock select B

QPRTRE = 126 s Transmitter register B

QPROPC == 132 i Output port configuration register
QPRSOP = 134 i Set output port bits register
QPRROFP = 134 iReset output port bits register

R

i Offsets to register addresses by channel and DUART

QPRCOF == 020 i Diff between channel A and B registers
QPRUOF = 040 i Diff between DUART O and DUART I registers

3

Control flags for the quad serial line unit.

Module status register

H
H
i
H

QPE220¢ = 4 iR/ configuration

GP$40C = 10 ;470 configuration

QP$IEN = 100 i Interrupt enable
i Mode register 1

QPH7BR =

=2 i 7 bit characters
GP48BR = 3 ;8 bit characters
QP$0DD = 4 i 0n == Odd parity
QP$HNPH = 20 iNo parity {(off==3Want parity)
QF$BEM = 40 iBlock error mode
QP$EFL = 100 s Interrupt when silo full

QPERXR = =00 ;Receiver RTS8 control

»
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TSXPRO ~— T8X-Plus PRO

Quad Serial Line

58
5
60
61
b2
63
&4
=3
bé
67
&8
=%
70
71

ey

£l
73
74
75
7&
77
78
79
80
g1
a7
a3
84
85
86
87
88
a9
20
21
@
73
G4
?5
94
Q7
a8
Y
100
101
102
103
104
105
108
107
108
109
110

Unit

QUODOY7
OQ0G1LY
0000240
000040

OO000!
QOO0
003004
000010

Q00020
000040
0O000&0
000100
000120
000140
Q0160

D0C001
0000
$05004
000010
HOOORN
00GO40
000100
0002040

DO03460

000001
00000
0QCO04
000010
200020
000240
Q01040
00200

0000863

xxx Routi MACRO VO3 04 Friday 18-Dec-87 1608 Page 9-1

cuntrol values
H Moade

aFr$158
QP $H2GR
QPE$TCH
QPETRE

>

vegister

2

-—

7
17
20

40

i Command register

QP $ERX
QP EDRX
QP$SETX
QP4$DTX

*

- R e

0

i{ine stop bit
i Two stop bits
i Transmitter CTS ensble
i Transmitter RTS enable

; Enable receiver
;Disable rTeceiver
iEnable transmitter
iDisable transmitter

H Command values for command register

QPERPR
QF SRR X
GPHRTX
GP$RES
QP$RBC
QPESRT
QPSERT

H Statu

QP HRDM
QP$FFL.
QPETDN
QPETEM
QP$ROE
QP SRPE
QP $RFIE
QP EBRK

?

5 Auxiliary control register

QP SALA

E

H Interrupt status register

QFETAR
QF$RAR
QPHRCA
QP SCMR
QP$TBR
QP 4RRBR
QP$BCH
QP$IPO

¥

H Intervupt mask register

QP $AWI

i i

&

20
40
&0
100
120
140
160

register

B

10
20
40
100
200

360

1

2
4
10
20
40
100
=00

063

i Reset MR pointer

;Reset receiver

; Reset transmitter

i Reset error status

iReset break change interrupt
;8tart break transmission

i End break transmission

iReceiver ready {(character received)

i FIFO silo full

i Transmitter ready (finished sending char)
i Transmitter buffer empty

; Receiver overrun error

iReceived parity error

iReceived framing error

iReceived break

i Standard value for TEX-Plus

i Transmitter A finished transmission
iReceiver A has a character
;iReceiver A break status change

i Counter/timer rTeady

i Transmitter B finished transmission
iReceiver B has a character
iReceiver B break status change

i Input port status change

iBtandard value for TSX-Plus



TEXPRO
FROIMNI

LIRS

N s
o

40

42
43
44
45
G4é&
47
443
sty
19
w1
5
33
54
o5
i)
a7

000112

000114

Qo010
000124
000124
000132
000134
000140
Q00144
000150
000154
000160
000164
000170

000174
000202

000210
000214
000220

Q00222

Q00226
000232
QONA34
QOOR42
000244
000252

0002460

009260

T e
A L s

&y
- General

7. PRUxxx Routi MACRO VOL. 04 Friday 18-Dec-87 1608 Fasge 10
initiglization for Pro
CEBTTL PROINT ~— Geneval initialization for Pro
i  Perform general system initialization for PRO.
Q10144 PROINT: MOV R1, —(5P)
i Set up information about which device is installed in each option slot
Q04737 0002707 ol INISLT
i Set up address of video interrupt vecter and CER
L2701 0000747 MY #VIDTBL, R iPoint to table with video ID’s
012100 1% MOV (R1)+. RO i Get next possible video device ID
Q04737 0012547 Cakl GETSLT iBee if we can find this ID
103774 BCy 14 il.oop if not
Q10037 Q000627 MOV RO, VIDSILT i Bave video option slot number
072027 000003 ASH #3, RO iConvert slot # to interrupt address
062700 Q00300 ADD #3000, RO
010037 0000647 MOV RO, VIDVEC(C i Bave address of video int vector
013700 0000627 MOV VIDSLT, RO iGet video slot #
Q72027 000007 ASH #7. RO ; COR addresses are 200 apart per slot
0462700 174000 ADD #174000, RO ; Add address of CSR for slot O
010037 0000006 MoV RO, VIDCSR ;8et CSR address for video
i Store pointers to the routines that get CSR and Vector addresses
; for PRU devices
Q12737 0011267 0000006 MOV #GPVYVEC, RPRVEC iRoutine to get PRO vector addresses
012737 0011307 0000006 MOV #GPVCSR, RPRCSR ;Routine to get PRO CS5R addresses
;
i Determine if a terminal is connected to the printer port.
113700 177560 MOvVB @H#HPPERCSE: RO ; Get receiver control register
153700 177564 BISB CHPPSTCS,: RO iCombine flags from transmitter
001405 BEQ 4% ; Br if terminal not connected
105237 0000006~ INCB PPTERM ; Remember terminal on printer port
; A terminal is connected to the printer port.
;  Enable BREAK key on diagnostic terminal to enter ODT
NOS727 0000006 TST #PROBRK i Is break control wanted?
01004 BiNE 2% iBr if yes
042737 000200 173700 4%: BIC #ESEBRIK, CHPEEREG iDisable break control
O00404 BR bk
Q32737 000200 173700 2% BIS #SS$BRK, @HPESREG sEnable break ODT entry
Q12737 Q00067 173406 MOV HPPSCMF ' PPSRE, @#PPSCMR i Enable printer port
i
i Perform initialization for quad serial line unit
o
CIF NE, QPASM iDo if quad line support wanted
004737 0044607 ol QPINIT i Init quad line unit
. ENDC i NE, QPASM

; Finished
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PROINT — General inatializeation for Fro

55 000264  OLlRe0) % MW (SR +, R
59 000266 OUOROT RETURN



TEARRO ~—
—e Get oup

INISLT

39

4p
43
a4

TEx~F1

QQO270
Q00272

Q00274
000274
00030
0003046
000312
000320
000324
0C0330
000336

000344
NOO3350

000352
000354
0003&0
000362
Q00364

000370
00374
000402

Q00410
Q00412
Q00414

s

FROxxx

Foutsi

MAURO V05 04

information about option

GLCigs
010240

BN
153701
Q72127
162701

13744
OLO137
OHR7I?

QBR7IV

012702
OL1200

OLE701
O05742
014221
Q77003
012711

012637
Q42737

0126022
012601
OQQR07

173050
000011
000200

0000006
0000006
0000006
00000086

0177646

Q000006

V77TT

0000006
000000E

Q000006
Q000006

0000006

1 e et o e e peen Somhe aee e SR ALk et a0 Shite oo SoeSt d. Seeb B ekt Susen S e Fibed LY HeB 100, g PG Sieve e S WL Mbtbe ettt WA 1 Shetn SUEAN A SORTS SIS GTOM Setrs NeM ek Sodes S0P SMNES SOnin Sen SHeM SoneE $HS0 SHRIE Sows Soene

a table that contains the device ID’s of
of the PRO option slots.

3

IN

siote
CERTTL

This rouvtine
devices

ISLT: mov
MOy

Map KPARS to

CLR
BISR
ALSH
Gl
DISABL
MOV
M
BIS

BIis
tet number of

MOV
MOV

Het

MOV
TeT
MOV
S{1R
MOV
Restore KPARS
MOV
BIC
ENABL
Finished
M

MU
RETURN

Friday 18-Dec-87 16:08 Fage 11

IMISLT —-— Set up information about option slots

initialirzes
installed in each

R1, —-{&P)

Ra, —{&P)

system configuration table

R1

@#173050. R1

#9. . R1
#2200, R1

CHKPARS, —~(5F)
R1. @HKAPARS

H
i
i
B
i
H

i

#MMENBL, @#EROMMR;

HEMMAP, @#SRIMMR
option slots

HVYPARS+177 64, RZ

{R2).: RO

up table in T8X that has

#PROSLT, R1

—-{Ra)

~(R2), {(R1i)+

RO. 14
#-1. (R1)

mapping

(5P )+, EHRPARD

H

I

3

Cet byte value without sign extension
fet 32Kb top of memory block #
Convert toc &4 byte block number

Get # of last BKb block of memory

i #% Disable interrupts ##

i i Bave current par 9 mapping

;i Map par5 to configuration table

ii Turn on memory management

i;Enable 22 bit addressing

iiiPoint to cell with # option slots
iisGet ¥ of option slots

device ID number of each option slot

H
H
i
i
i

i

HMMENBL, @RSROMMR;

{SP)+, R
(8P)+, R1

~.

iiPoint to table that will store option ID’s
;3 8kip word with option status value

;3 8tore option ID code

isboop to get 21l option slot device ID’s

i Btore —-1 at end of table

;i Restore par 5 mapping
;i Turn off memory mapping
## Enable interrupts #¥
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PRONOP ~— Disahlie PRQO interrupts

1 SBTTL PRONDP -— Disable PRO interrupts

é i PRONUP is called during suystem startup to direct PRO interrupts to

4 5 an RTY instruction so they will not enter RT-11.

b i

& Q00418 Q10146 FRONOP: MOV Ri, —(&P)

7 000420 012700 D004646° MOV #DORTI, RO iGet address of RTI instruction
8 000424 QLCO27 000060 MOy RO, @#&0 i Catch keyboard input interrupt
@ Q00430 016037 Q00200 MOV RO, @#200 ;380 keyboard input interrupt

10 000434 Q10037 0000464 MOV RO, e#64 iEnd-of—-transfer video interrupt
11 000440 Q10037 000204 MOy RO, @#204 i Keyboard output interrupt

12 000444 010037 000230 M RO, @#230 3380 clock interrupt

13 000450 013701 0000647 MOV VIDVEC, R1i iPoint to video interrupt vectors
14 Q004354 010011 MOV RO, (R1) ;End-of-frame video interrupt

13 0004534 0100&1 000004 MOy RO, 4{R1) iend—of—transfer video interrupt
té i

17 H Finished

18 ;

19 Q00462 NDI12&601 MOV (SP)Y+, R1
20 000464 000207 RETURNM
=21 H
22 H RT1 instruction used to rTender interrupts harmless
23

24 0004446 QO0Q0N DORTI: RTI iReturn from interrupt immediately
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FROHAN - Initiaiize the PI handler

1 CBRTTL PROHAM —— Initialize the PI handler

'"7 G e e e it e (ot i e et st o s St i P i e . e S e em 4 v v 1o S S 4SS 42 S 1 S S S St e Bt S Sy P o S S S S ot e S ————
a H FRUOHAN ig called to initialize the PI handler.

4 H

5 Q00470 0101448 PROMAN: MOV Ri,—-(&P)

& 000472 010245 M R2., —{(5P)

7 000474  QLO34N MY R3. -(&P)

8 000476 0137446 0000008 MOV @HKPARS, —{5P) i Bave current kernel PARS mapping

7 Q00502 (013744 0000000 MoV EHKPARS, ~{5P) i Bave current kernel PAR& mapping

10 i

1 i Bet up information about where the PI handler is in memory.

12 H

13 000304 QL7003 0000004 MOV #PISRT, R3 iPoint to shared run—time descriptor for PI
14 QCOBIE  QL&337 0000008 000527 MOV RT$BAS(R3), PIBASE; This is base S4-bute block # of run—time
15 Q00520 013737 000052 0000006 MOy PIBASE, @#KPARS iMap to base of PI handler through PAR 5
1é i

17 ; Transfer information between TSXPRO and the PI handler.

16 ;

19 0005286 QL2701 0010006 MOV HVPARS+1000. Rl s Point to HOKVEC vector in PI handler
20 000532 QL2702 O000000° MOy #PROVEC, R2 iPoint to TS8XPRO vector
21 000534 011100 g B RINAY {R1): RO iGet address of a cell in PI handler
22 000540 001404 8EQ 5% iBr if PI wents an address
23 000542 042700 0000006 ADD #VPARS, RO iBias the address to be in PAR 5 region
24 0003544 0100172 MOy RO, (R2) iStore address pointer in T8XPRO cell
25 000550 000407 BR &
2& Q00BB2 01121l 1% MOy (R2), (R iPass an address to PI handler
27 000554 00140 BEQ 8% ;B if jJust hit end of lists
28 0005536 022122 7% CMP (R1)+, (R2)+ i Increment both list pointers
29 0003460 0007466 BR 5% iContinue processing lists

3 H Move the PI initializetion overlay into the TSINIT work buffer.

3 i
33 00056 013701 Q00000 0% MOy FIINAD:R1 iGet address of init overlay
34 0008486 162701 0000008 syR #VPARS, R1 ;i Bubtract bias we added
35 Q00872 O7RIZ2T 177772 AEH #-46: R1 iConvert to &4-byte block #
34 Q00574 (0463701 0000527 ADD FPIBASE, R1 ;Get mapping base for init overlay
37 000602 010137 0000006 MOV R1, @HKPARS iMap to overlay through PAR &
38 000804 013700 000002 MOy PIINWD, RO iGet # words in init overlay

39 0004612 1462700 0000008 &aun #VPARS, RO i Subtract bias we added
40 0004614 012701 00000006 MOV #VPARG, R1 ;Get virtual address of init overlay
41 000622 013702 0000006 MY PROBUF, R2 iGet address of TSINIT work buffer
42 00048286 012122 4% MOy {(R1)+, (R + iMove init code to work buffer
43 000430 077002 s50n RO, 4%
44 i

45 i Now execute the PI initislization code that we have moved to

4é i the TSINIT work buffer.

47 5 Note: FPARS is now mapped to the resident portion of the PI handler.
4a i On entey,

49 i PR3 = Virtual address of base of PI handler.

80 ; il = &4-byte block number of base of FI handler.

51 i

52 Q00632 014701 000052 My PIBASE, Rl iGet S4-byte block # of PI base

53 0004634 OI12703 0000008 MOV HVPARS, R3 iGet virtual address of PI base

54 Q004642 004777 0000008 CALL @PROBUF iCall PI initialization code

30 5

5 H NMow get some actual addresses from PI handler
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PROHAN = Initialize the PI handler
58 000448 OLT7FEV 177144 00001467 M REVDCER, $VDCBR i Bet video CSR address
i3 ;
&0 i Connect to interrupt vectors
&1 B
b2 000654 12700 000340 MOV #340, RO iBet priority 7 code
&3 0004860 012701 000060 MOV #460, R1 ;Get address of start of vector area
64 00D&6464 012721 0021147 MOV HPIKIIR, (R1)+ i Set keyboard input interrupt routine
6% 000670 010021 MOV RO, (R1)+ iBet interrupt service priority to 7
&6 Q004672 012721 00135607 MW #PIVTIR, (R1)+ i Bet end of transfer video interrupt
67 000676 010021 MOy RO, (R1)+ i Set priority = 7
&8 000700 QL2737 0022147 000204 MoV #PIKOIR, @#204 i Bet keyboard ocutput interrupt routine
A9 000704 010037 000206 MY RO, @#204 iBet priority
70 H
71 ’ i Connect to 380 interrupt vectors
7R ;
73 Q0J7I2 QL373T 000060 000200 MOV GH#H60, EH200 : 380 keyboard input interrupt
74 QCO720  OL3T3IT7 000062 000202 MR RH&H2, @H202
75 000726 013701 0000647 MOY VIDVEC, R iPoint to video interrupt vector A
Th Q00732 0127Z1 0020327 MOV #PIVFIR. (R1)+ i Bet end—of-frame video interrupt
77 Q007386 010021 MO RO, (R1)+ iBet priority
78 000740 01272 0015607 MY #PIVTIR, {(R1)+ iBet end—-of-transfer video interrupt
79 000744 010021 MO RO. (R1)+ ;Bet priority
80 000746 013737 000100 000230 MOV @#100, @#230 ;380 clock interrupt
81 000754 013737 000102 000232 MOV eH#102, @232
i ;
83 i Connect to interrupt for gquad serial line unit
84 i
85 CIF NE, QPASM idssemble if quad line unit support wanted
Bs 000762 QL3703 0000707 MOV QPVEC. R3 ; Get address of interrupt vector
g7 000746 D01410 BEGQ 10% s Br if quad serial unit not installed
88 000770 012723 005354 MOV #HAPCINT, (R3)+ ; Set PC for interrupt
89 000774 010013 MOV RO, (R3) iGet PS for interrupt
20 Q0077646 013703 0000667 MOV QPCSR, R3 ;Get address of CSR register
1 001002 152763 000100 000004 BISB HQPSIEN, OPRMSBR{(R3) iEnable interrupts
P2 . ENDC i NE, QPABM
73 i
24 3 Finished
9% H
246 Q001010 012637 0000008 10%: M (SP)+, @HKPARS iRestore kernel mapping
@7 001014 0124637 0000006 MOV (GP )+, EHKPARDS
94 001020 012603 MOy (SP)Y+,R3
29 001022 012602 MY {SP)+. R&
100 001024 012601 MOV {GP)+,R1

101 001024 000207 RETURN
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PROLLIN ~— See if line igs a special PRO terminal

1 CEBTTL PROLIN —— Hee if line is a special FRO terminal
g § e i oo e et s e 1t s Gt i 1 o S 1 et S e e St R S0 I S S SRS SR - R A e T Sk i ks S Sk et . St 440 7 e v o S A e Sy i S e St S v o -
3 PROLIN is called once for each DL11 tupe line defined in the system.
4 It determines if the line is a printer port or communications port
5 i line and if so performs the initialization for the line

& H

7 H Inputs:

& H R1 = lLine index number.

N4 ;

10 H Outputs:

11 ; C-flag cleared ==2> This is a printer port or comm port line.
12 H C~flag set ==3 This is not a printer port or comm port line.
132 ;

14 001030 PROLLIN:

15 ;

16 ; See if this is a line connected to the quad serial line unit
17 ;

18 JIF MNE, GPASM ;Assemble for quad line support
19 001030 Q03741 0000006 85T LMXNUM(R1) ; Is this line on a mux?
20 001034 001403 BEQ 3% iBr if not
21 0010346 004737 005136 CALL QPLINE i Initialize line on quad unit
22 001042 000427 BR 9%
23 . ENDC i NE, QPASH
=24 i
25 i SHee if this is the Professional video console
=28 ;
27 001044 Q246127 0000006 0000460 3% CHMP INVEC{R1). 3 iIs this the consocle line?
28 001052 001003 BNE 2% ;Br if not console line
29 001034 004737 Q013167 Call PITNIT i Initialize PI line
30 Q01060 000420 BR g%
31 i
32 H Get address of receiver status register for the line
a4 i
34 001062 0146100 0000006 2% MOV R8R(R1), RO iGet address of receiver status register
a5 ; .
3é& i See if this is the printer port
a7 3
38 0010646 020027 173400 CMP RO, #PP$DBR iPrinter port?
3% 001072 001003 BNE is i Br if not
40 001074 Q04737 0023247 ALl FPINIT i Initialize the printer port
41 Q01100 OG0410 BR 9%
42 i
473 i See if this is the communications port
4.4 ;
4% 001102 0ORC027 173300 1% oMP RO, #CP4$DER iCommunications port?
46 001104 001003 RNE 8% i Br if not
47 Q01110 004737 0031467 CALL CPINIT i Initialize the comm port
48 0013114 000402 R %
4% i

50 i This line is not the printer port or the comm port
a1 H
52 001116 Q00261 24 SEC i Signal failure on return

53 061120 000401 BR 10%

54 ;

P} i This line was the printer port or the comm port

96

57 001122 0002414 G CL.C ;8ignal success on return
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FROLIN ~- See 1if line is & special PRO terminal
o ;
59 3 Finished
&0 i

61 001124 Q00207 10%: RETURN
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FROLIN —— See if line is a special PRO terminal

1 H

2 i Branch vector to entry
d 3

4 0011248 000402 EPVWEC: BR GPRVEC

5 001130 000420 GPVCSR: BR GPRCSR

& 001132 000434 GPVSLT: BR GPRSLT

7

g .SBTTL @PRVEC -
4 ;

10 i This rovutine is called
11 3 for & PRO device based
13 H

13 i Inputs:

14 ;

15 ;

1s H Outputs:

17 ;

18 H Top of stack contains
19 i
20 001134 Q10044 SPRVEC: MOV RO, ~{GP)
21 001136 016500 000004 MOy 4(5P), RO
22 001142 004737 001254¢ ALl GETSLT
23 001144 103407 BCS 9%
24 001150 072027 000003 ALH #3, RO
25 001154 062700 000300 ADD #300, RO
24 0011460 000241 CLC
27 001162 010066 000004 MOV RO, 4(5P)
28 0011486 Q12600 P MOV (SP)+., RO
29 001170 Q00207 RETURN

08 Page 195

pouints of PRO CBR/Vector/8lot routines
iGet vector address
;Get CSR address
;iGet Slot value

Cet address of vector for PRO device
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