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INTRODUCTION

This is a general overview of the KXTNT KXTll-CA-macro V05.00
native firmware implementation.

The firmware was written in several modules which were assembled
separately and linked to produce the complete native firmware. For
purposes of generating a 1listing for publication, a command
procedure was developed which converts these modules into a single
module which, when assembled, yields a listing that contains the
actual addresses in the address column and the operand field.

The following is a 1list of each of the modules and a brief
description of the function- provided by each. A more detailed
description proceeds each module:

ARAUD (Auto Baud) - Performs the auto baud function for serial ODT

.

ACCUM (Accumulate Number) - Accumulates a 16-bit number from octal
input
ADDREG (Get Address/Register Number) - Inputs an address or

register number for serial ODT

BSUPV (Boot Supervisor) - Controls the boot process

CHKCHR (Check Character) - Polls for input from console line
DATCOM (Data/Command) - Inputs data and commands for serial ODT

DECTST (Decode Test) - Decodes Q-Bus controlled test commands

DEPOS (Deposit) - Performs the deposit function for serial and
QO-Bus ODTs

NINIT (Device Initialization) - Initializes all local I/0 devices
DISPST (Display String) - Sends a print string to the console

serial port

DISPWD (Display Word) - Converts a 16-bit word to an ASCII string
and sends the string out to the console serial port

DMALD (DMA Load) - Controls the execution of the DMA load command

ENTRY (Entry Points) - Defines the two entry points to the native
firmware (173000, 173004)

EXAMIN (Examine) - Performs the ODT examine function

EXTEST (Execute Test) - Executes each of the self tests



GETIN (Get Input) - Waits for and gets input from console serial
line

GOPROC (Go/Proceed) - Performs both the Go and Proceed function of
oDT

INIT (Initialization) - Initializes the local 1/0

KXTDEF (KXT Definitions) - Defines the KXT specific constants used
by the native firmware, KUI and MicroPower

LBTEST (Loop Back Test) - Performs all the self tests executed
when in the loop back test mode

NFDEF (Native Firmware Definitions) - Defines all general native
firmware related constants

PUTEST (Power-Up Tests) - Performs the appropriate power-up self
tests

"PWRUP (Power-Up Interrupt Handler) - Top level routine entered by
Power-Up interrupt (173000)

QCOMIN (Q0-Bus Command Interpreter) - Decode Q-Bus commands passed
to first word of two-port RAM

QODTM (Q-Bus ODT Monitor) -_Controls Q-Bus ODT

RESTRT (Restart Interrupt Handler) - Top level routine entered by
Restart interrupt (173004)

SAVERG (Save Registers) - Save the user context of the CPU
registers on entry of ODT

SETLED (Set LEDs) - Controls the LED display

SLFTSO (Self Test Overlay 0) - Normally mapped section of self
tests (tests 1 through 7)

- SLFTS1 (Self Test Overlay 1) - Overlay section of self tests
(tests 10 through 13)

SODTM (Serial ODT Monitor) - Controls serial ODT

SPR5SU (Stack Pointer/R5 Setup) - Initializes stack pointer and RS
for particular memory map selection

TNNERR (Test N Error Decoder) - Decodes error from given test
TRAP10 (Trap 10 Emulator) - Emulates trap to 10
TRAP24 (Trap 24 Emulator) - Emulates trap to 24

TRAP4 (Trap 4 Emulator) - Emulates trap to 4



TRAPX (Trap X Emulator) - Emulates
two—-port RAM .

trap to address passed in

TU58BT (TUS8 Boot) - TUS58 primary loader

VERS (Version) - Version code definition

WAITST (Wait State) - Wait for Q-Bus command loop

FIRMWARE MEMORY ORGANIZATION

The native firmware is contained in a 4 K word set of ROMs which
are mapped in a 3 K word space with 1 K of overlay. It is
organized into five sections in the native ROM., Table 1 describes

these sections. -

Table 1 Memory Organization
~—KXT Memory Address ROM Address Description
160000 - 163777 0000 - 3777 Normally mapped section of
overlay memory (OVLO)
164000 - 172777 4000 - 12777 Permanently mapped section
i 1 (PERM1)
173000 - 173007 14000 - 14007 Interrupt entries (VECT)
173010 - 173777 14010 - 14777 Permanently mapped section
2 (PERM2)
160000 - 163777 15000 - 17777 Overlay section 1 (OVL1)

IMPORTANT ADDRESSES

The addresses listed in Table 2 are of special interest. Any
—address specified by symbolic name can be determined by 1looking
that name up in the symbol 1list at the end of the native firmware

listing.



Table 2 Special Addresses

Name Module Description

PERV (173000) ENTRY Power-up interrupt address

RSTV (173004) ENTRY Resﬁart interrupt address

FARSTR PUTEST Fatal self test error 1loop

FAS BSUPV Fatal error loop when invalid

Boot/Self Test switch position set

FAR RESTRT ~ Loop address after Restart interrupt
when a fatal error condition exists

REGISTER USE

The only CPU register that has a fixed use throughout the native
firmware is R5. This register is used to point to the top of the
native RAM (the highest word address) and is referenced throughout
the firmware. This register should never be altered while the
firmware is executing.
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6

8

9
10
11
12
13
14
15
16
17
18
19
20
21
22
23
24
25
26
27
28
29
281
282
283
204
285 000000

177520
177520

000001
000002
000004
000010
000020
000040
000100
000200

177522
177522

000001
000016
000002
000004
000010
000360
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aitions on KXTLICA

«SBTTL KXTDEF.MAC - Dual Port RAM definitions on KXT11CA
«ident /V1.5/

FUNCTIONAL DESCRIPTION:

This module defines addresses and bit definitions for various registers
on the KXT11-CR. The following naming conventions are used:

KW.xxx = dord addressable register on the KXT11-C

KL.xxx = Low byte addressable register on the KXT11-C

KH.xxx = High byte addressable register on the KXT11-C

KXSxxx = Read/write bit definitfon for a KXT11-C register
KWSxxx = Write only bit definition for a KXT11-C regfister
KRSxxx = Read only bit definition for the KXT11-C register
KMSxxx = Multi-bit mask for a KXT11-C register

KPSxxx = Bit Pattern for Multi-bit fields ot KXT11-C reqgisters

These definitions can be used in one of two ways. They can be accessed
by using the macro KXTDF$ which will define each symbol locally in the
module using the macro. Secondly, this module can be assembled which will
define each symbol globally in an object that other modules can link to.
A KXT kernel includes the global definitions so any application merging
with a KXT kernel need not use the local macro.
- ' ! 1
IF TRIS MODULE IS ASSEMBLED, THEN GENERATE THE SYMBOLS IN A GLOBAL MODE
> and show the macro expansions
«1ist ne
KXTDSS <(==:

NS Ne NS NS NG NE NE Ne Ne e e Mo Ne NG Ne Mo Ne N Ne N NS N s NS Ne e

KXT11-C CSR A definitions

KW.CSA == 177520 ; KXTCSRA word location

KL.CSA == 177520 ; KXTCSRA low byte location
KX$0DT 1 ; Sync Mode on channel B enable
KX$2EN 2 ; SLU 2 read enable
KX$SMA 4 ; Sync Mode on channel A enable
KXSTTC 10 ; Terminal connect
KXSTIS 20 ; Terminal in service
KXSDPE 40 ; Diagnostic PROM enable
KXSRTE 100 ; Real-time clock interrupt enable
KXS$CTE 200 ;s Counter interrupt enable

; KXT11 CSR 8 definitions

KW.CSB ==¢ 177522 ; ¥Word address for KXTCSRB
KL.CSB == 177522 ; Low byte address for KXTCSRB
KRSTNS ==t 1 ; Terminal in normal service mode
KMSMAP ==: 16 ; Memory map configuration
KXSMPO ==2 2 ; Memory map bit 0
KX$MP1 ==¢ 4q ; " " "1
KX$MP2 == 10 ; " o " 2
KMSSWS ==¢2 360 ; Boot/Self Test suitch postion
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; KXT11 CSR C definitions

1771524 K¥.CSC ==: 177524 ; Word address for KXTCSRC
177524 KL.CSC == 177524 ; Low byte address for KXTCSRC
000001 KXSLDO = 1 ; LED O

000002 KX$LD1 = 2 ; LED 1

000004 KXSLD2 = 4 ; LFD 2

000010 KX$LD3 = 10 ; LED 3

000360 KNMSIDS = 360 ; KXT11-C ID switch setting

; XXT1i1 CSR D definitions

177530 KW.CSD 177530 ; Word address for KXTCSRD

177530 KL.CSD 177530 ; Low byte address for KXTCSRD
177531 KH.CSD 177531 ; High byte address for KXTCSRD
000001 KXS$SR20 1 ; Dualport RAM interrupt 120 request
000002 KX5R24 2 ; Dualport RAM interrupt 124 request
000004 KXSR34 4 ; Dualport RAM interrupt 134 request
000010 KX$120 10 ; Dualport RAM interrupt 120 enable
000020 KX$124 20 £ Dualpdrt RAM interrupt 124 enable
000040 KX5134 40 ; Dualport RAM interrupt 134 enable
000100 KXSDEN 100 ; Lualport RAM enable

000200 KXSDRT 200 ; Dualport RAM non-maskable trap
000400 KXS$8HE 400 ; B-halt enable

001000 KXSBHF 1000 ; b-halt flag

002000 KXS$SOQRE 2000 ; Q-bus reset enable

004000 KXSQRF 4000 ; Q-bus reset

010000 KXSBQI 10000 ; Block Q bus interrupt register
020000 KXSQIE 20000 ; QIR interrupt enable

040000 KRSQRP 40000 3 QIR request pending

100000 KXSNXM 100000 ; Non-existent memory flag

; KXT11 1/0 Buffer Control definitions

177540 177540 ; Word address for TOBFRC

177540 177540 ; Low byte address for IOBFRC
177541 177541 ; High byte address for IOBFRC
000001 KWSPBO 1 3 PIO port B byte 0 direction
000002 KWSPB1 2 ; PIO port B byte 1 direction
000004 KW5PB2 4 ; PIO port B byte 2 direction
000010 KWSPB3 10 ; PID port B byte 3 direction
000020 KWSPB4 20 s PIO port B byte 4 direction
000040 KWSPBS 40 ; P10 port B byte S direction
000100 KW3PB6 100 ; PTO port B byte 6 direction
000200 KWSPBT 200 ; PIO port B byte 7 direction
000400 KWSPLD 400 s PIO port A lou-byte direction
001000 KWSPHD 1000 ; PIO port A high-byte direction
002000 KWsP0D 2000 3 P10 port C word 0 direction
004000 KWsSeLn 4000 3 PI0 port C word 1 direction
010000 Kws5P20 10000 ; PIO port C word 2 direction
020000 KWsP3D 20000 ; P10 port C word 3 direction
040000 KWSPAB 40000 ; PIO ports A and B active pull-up




100000

175000
175000
175001

000001
000002
000004
000010
000020
000040
100001
100002
100004
100010
100020
100040
100100
100209
100400
101000
102000

000001
000002
000004
000010
000020
100000

175002
175002
175003

000007

000000
000001
000002
000003
000004
000005
000007

000010

KXTNF - KXT11CA Native Firmware maCRO V05.00
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~e N Ne

N e N
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KWSPCO ==

100000

; PIO port C active pull-up

DUAL PORT RAM IOP COMMAND RFGISTER DEFINITIONS

KW.CMD ==:
KL.CMD  ==:
KH.CMD  ==:

SYSTEM COMMAND RIT DEFINITIONS

KX$TRC ==
(KX$DMC
KXSINC
KX50DC
KX$SHC
KX$NOP
KX$TO1
KX$T02
KX$TO3
KYST04
KX$T05
KX$T06
KX$T07
KXS$T10
KX5T11
KX5T12
KX$T13

Q BUS ONT COMMAND DEFINYTIONS

KX$SOMO
KXSORO
KXSDED
KX$GOo
KXSPKO
KXSEXO

175000
175000
175001

10
20
40
100001
100002
100004
100010
100020

1100040

100100
100200
100400
101000
102000

100000

;KXT NPR REGISTER 0 WORD LOC.
” " - " LOW BYTE LOC.
" " " " HIGH BYTE LOC.

~eoNe

;TRAP COMMAND

;DMA LOAD COMMAND
SJRE-INITIALIZF COMMAND
JENTE? Q RAUS ODT MODE COMMAND
;SHNW CONF1GURATION COMMAND
;N0 OPERATION COMMAND

;CSP TEST CONMAND

;RAH " "

; ROM “ "

;CPU 1] L}

JBENENT " ,

;SLU1 ¢ "

;SLuU2 = "

sPAPALLEL I/0 TEST COMMAND
sDMA TEST COMMAND

;QIR ™ "

;DPR " "

;OPEN AND EXAMINE MEMORY COMMAND
sDPEN AND EXAMINE REGISTER COMMAND
sDEPOSIT COMMAND

;G0 COMMAND

;PROCEED COMMAND

JEXIT GDT COMMAND

DUAL PURT RAM IOP STATUS PEGISTER DEFINITIONS

KW.STA
KL.STA
KH.STA ==

KMSSTF ==

KPSINI
KP$STS
KPSOTS
KP5QOD
KPSWST
KPSPhLS
KPSNNC

KX$SEF ==12

175002
175002
175003

7

Snaeawsn ©

10

sXKXT DPR REGISTER 1 WORD LOC.
» " L " LOW BYTE LOC.
" " L] * HIGH BYTE LOC.

LR Y

7STATE FIELD

INITIALIZATION STATE
;POWER UP SELF TEST STATE
;7Q BUS CONTROLLED TEST MODE
;Q BUS ODT MODE

JUAITING FOR COMMAND STATE
;PRIMARY BOOTSTRAP STATE
JEXECUTING NOW NATIVE CODE

7STACK ERROR FLAG
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000020
000040
000100
000200
001000
002000
004000
010000
020000
040000
1060000

175004
175004
175005

000001
000002
000004
000010
000020
000040
000100
000200
000400
001000
002000

175006
175006
175007

175010
175020

000000
000002
000004

000036
000040
000100
000200
003400
004000

N wa N

e N N

e N N

Ne we Ne

o Ne we

e Ne N

KXSOHL
KXSFEF
KXS$SOF
KX$QOF
KXSPWF
KXSBAT
KXS$SSXT
KXSNKF
KX$BDF
KXSDMF
KXSCME

20

40
100
200
1000
2000
4000
10000
20000
40000
100000

JENTER ODT ON HALT FLAG
sFATAL ERROR FLAG

;SERIAL ODT FLAG

;Q BUS 0ODT FLAG

;POVER UP NO BATTERY BACKUP FLAG
sBATTERY BACKUP POWER UP FLAG
;STACK POINTER NXM TEST FLAG
7NXM HANDLING FLAG

7BREAK DISABLE FLAG

;DMA LCAD ERROR FLAG

;COMMAND ERROR FLAG

DUAL PORT RAM SYSTEM CONTROL REGISTER 2

ERROR REPORT

KX5F01
KX$F02
KXSFO3
KX5F04
KXSFOS
KXSFO6
KXS$F07
KXSF10
KX$SF11
KX$F12
KXSF13

175004
175004
175005

KXT DPR REGISTER 2 WORD LOC.
”

" * LOs BYTE LOC.
" v * HIGH BYTE LOC.

;KX
. "
7

. n
;

BIT DEFINITION OF REGISTER 2

10
20
40
100
200
400
1000
2000

3CSR TEST FAILED
FRAM P

JROM m  m

;Cpu ” ”

JREVENT » ®

;SLUL ® "

3SLU2 . w -
FPARALLEL /0 TEST FAILED
3DMA TEST FAILED

;IR ® “

JDPR " n

DUAL PORT RAM SYSTEM CONTROL REGISTER 3

KwW.SC3
KL.SC3
KH.SC3

Data Channel B8
KW.DCO
Kw.DC1

Dffsets to Data Channel Base address
0

Kvw.DCO
KW.DST
KW.DAT

175006
175006
175007

KXT DPR REGISTER 3 wORD LOC.
" " " " LOW BYTE LOC.
™ HIGH BYTE LOC.

.
I
7
;" " “

addresses (on the KXT side)

175010
175020

2
4

; CHANNEL 0
; CHANNEL 1

Command word
Status word
beginning of data

N N N

Bit definitions within Data Channel Command

KC.COM
KC.ICC
KC.1DRA
KC.IDR
KCL.LEN
KC.EOV™

-
:
.
.
-
.

36
40
100
200
3400
4000

Command field

Interrupt on command complete
Interrupt on DA

Interrupt on DR

Length field

End of message

e Ne N Ne N N
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286
287

177400

000036
000040
000100
000200
003400
020000
040000
100000

000000
000002
000004
000006
000010
000012
000014
000016
000020
000022
000022

000000
000002
000004
000006
0000190
000012
000014
000014

e N e

e N8 Ns

~e

~e

Data requested (Write will succeed)

Data available (Read will succeed)
Actual length of transter

Interface ready (on)

KC.VEC ==2 177400 ; Vector Number (high byte)
Bit definitions within Data Channel Status

KS.FRC ==3 36 ; Error code

KS.DR = 40 ;

KS.FOM = 100 ; End of message

KS.DA = 200 ;

KS.ALN = 3400 ;

KS.DBG = 20000 ; Debug available

KS.ON = 40000 ;

KS.ERR = 100000 ;

Data Channel Command Codes

Error (Cumulative)

Enable Interupts command

Interupts command

Enable Debug command

Debug command
command code

(no)error code

available (read rejected)
requested (urite rejected)
command fleld

length field

vector

Debug not available

KCSNOP H 0. ; NOP coamand
KCSRES ==: 2. ; Reset command
KCSEI ==3 4. ;
KCSDI == 6. s Lisable
KCShS ==t 8. ; Get Status command
KCSSS ==3 10. ; Set Status command
KCSRD ==3 12. ; Read data command
KCSWD ==2 14. ; Write data command
KCSFD ==2 16. ;
KCSDD  ==: 1+ 18. ; Disablé
KCSMAX ==t KCSDD ; Maxisum
Data Channel Error Codes
KESOK == 0. ; Success
KESNDA == 2. ; No data
KESNDR ==: 4. 5 No data
KESILC ==t 6. ; Illegal
KESILL ==: 8. ; Illegal
KESTILV H 10. ; Illegal
KESDNA 12. H
KESMAX ==3 KESDNA 3 Maximum

.nlist me

erctor code
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1 +SBTTL NFDEF - Native Firmware definitions
2 .ENABLE LC,GBL

3

4 ;

5 ; Module name: DEF - DEFINITIONS

6 ;

7 ; System: KXT11-CA Native Firmware

8 ;

9 ;

10 ;
11 ;
12 ;

13 ;
14 ; Functional Description:
15 ;

16 ;

17 7 This module defines addresses and bit definitions for various I/0 reqisters
18 5 on the KXT11-CA.

19 ;



1T

KXTNF -~ KXT11CA Native Firmwat< MACRO V05.00
NFDEF ~ Native Firmware definitions

O CD wd O LN i L N

000001
000002
000004
000010
000020
000040
000100
000200
0006400
001000
002000
004000
010000
020000
040000
100000

177560

004000
000200
000100

177562

100000
040000
020000
00400C

177564

000200
000100
000070
000004
000002
000001

177566

175700
175710
175704
175714

177000

e Ne w

~ N Na

e we N

e Ne Ne
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31T SYMBOL DEFINITIONS

BITO
BIT1
BIT?2
BIT3
BIT4
BITS
BIT6
BIT7
BIT8B
BI19
BIT10
BITI1l
81T12
BIT13
BIT14
BIT15

LTI L T T (O T T S I O T I ¥ B
L L T ) B T {2 1 O 1 I 1 A O 1 | B P L I P

1

2

4

10

20

40
100
200
400
1000
2000
4000
10000
20000
40000
100000

SLULl ADDRESS DEFINITIOUNS

RCSR1IA ==

RCVACB
RCVDN®
RCVIEB

Hnwh
nuan

RBUF1IA =

H

ERRB ==
ORERRE =
FRERRR =
RCVEKB =

oo

XCSRIA ==

XRDYB
X1EB
PBRF
MAINTB
PBRE3
XRRKB

won
L T O L | TR 1§

XBUF1A ==

SLU2 Definitions

SL2SAA
SL2SBA
SL2CAR
SL2CBA

PI0 Definitions

fI0ICA ==

177560 ,

BITI1
BIT7
BIT6

177562

BITIS
BIT14
BIT13
BI1T11

177564

BIT?
BIT6
BITSIBIT4YBIT3
8IT2
BIT1
BITO

177566

175700
175710
175704
175714

SLY
"

e e No e

A St
B
A Co
B

muand register "
" L

atus register addres
" " ”

177000 ;PI0 interrupt control register address
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177004

58 177004 PIOAVA == sPI0 Port A interrupt vector register
59 177006 PIOBVA == 177006 P v B “ L] n

60 177010 PIOTVA == 177010 3 " Counter Timer % L L

61 ;

62 ; DMA Definitions

63 ; '

64 174470 DMAMMA == 17447¢ ;DMA Master Mode Register

65 174532 DMAOVA == 174532 ;DMA Channel 0 Interrupt Vector Register
66 174530 DMAIVA == 174530 ;" " 1 " " "
67 174442 DMAOOA == 174442 ;DMA Channel 0 Chain Offset Field

68 174446 DMAOSA == 174446 ;" " " " Segment/Tag Field
69 174454 DMACDA == 174454 ; " Command Register

10

71 ;

72 ; 8255 Control Register

13 ;

14 1771526 c8255 == 177526

15
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SELF TEST OVERLAY O

1 +SBTTL SELF TEST OVERLAY O

2 <LIST ME,MEB,SEQ,LOC,BIN ; NORMAL LISTING MODE
3 +NLIST MC,CND,BEX M DITTO

4 +FNABL AMA,GBL

< 160000 . = 160000

6 H

T ; Module name: SELF TEST OVFRLAY O

8 ;

9 ; System: KXT11~-CA Nativa Firmware

10 ;

11 ;

12 ;

13 ;

14 ;

15 ;

16 ; Functional Description:

17 ;

18 ; This module contains overlay 0 of the self test code. The self test
19 ; modules in this overlay are:

20 ;

21 ; 1/0 register check,

22 ; Native (and user) REM,

23 > Native (and user) ROM,

24 3 CPU (3 null test), ! i

25 ; Line clock (BFEVNT) interrupt,

26 ; Console serial port (DC319), and

27 : Second serial port (NFC7201).

28 3

29 H Overlay 0 physically occupies the first 2 KB of the boot ROM. It
30 ; executes starting at 160000 when the DIAG PROM EN bit, bit S, in
n ; KXTCSPA is 0.

32 H

33 ; RETURNED ERRORS APE BIT ENCODED IN RO (TTEEEE)

34 ; WHERE T = TEST NUMBER -

35 s « AND € = 12 DISCRETE ERROR FLAGS.

36 ; . l.E. 010004 = TEST 01, ERROR(BIT) 2.
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SFLF TEST OQVERLAY 0

OO IO N -

000005

150002
160002
170002
170004
170006
170010
170012
170014
170016
170020
177776
000005

000000

TOP= %5

N A Ne Na Ne Ne N N N

BUFR1= -27776
BOFR2= -171776
T™MP1= -077176
TMP2= THP1+2
T™MPI= TVYP1+4
THP4 = THP1+46
TMPS= TMP1+10
TVP6= TMP1+412
T™MPT = THP1+14
TMP8= TMP1+16

SCRATCH RAM ALLOCATION.

077776

~

050000
060000
070000

LRI VL VIl VL IR I VIL PR VR T

137776

110000
120000
130000

RS IS ODT°S "TOP-OF-MFM" POINTER, AND IS PRFSERVED AS SUCH.
ALL SCRATCH REFERENCES ARE INDEXED FROM RS AS FOLLOWS:

157776

130000 TOP-6FW
140000 TOP-4KW
150000 TOP-2KW
\
\
\
> SCRATCH REGISTEKRSe...
/ ««<AND STACK SPACE.
/

/
LAST 2 WORDS NF NATIVE RAN (BATTERY-BACK-FLAGS)...
eeeARE UTILIZED AS DUR ERROR FLAGS.

‘

; INIT TEST NUMBER SEQUENCE.

$FF1= -2

SEF= sT0P

;

; MISCELLANEDUS STUFF,

;

STN= 0

7

5 A FENW MACROS.

;

+MACRO BEGIN NPME,TAG,V1,V2,V3
«NLIST
STN=STN+]
SFN=0
+LIST
+IRP N,\STN

+SBTTL -~ T°N NAME

.
’
.
’

.
’
.
’

SET TEST NUMBER...
«s«AND RESET ERROR NUMBER.

;;'ﬁ‘"tt"'..t".t.ii-iﬁ..l."'.tlﬁltl"'t.'..Qt.t"ﬁt'.*.."..Q.'*..i.

53* TEST N -- NAME

;; KA AR RARANN R A AR AR AR R R AR AN AARNRAARAA R AT AR AR AN AIRR AR RAR RN AR AR A RARANARA N

TST N:
TAG:
-ENDR
+IF NB <V1>
MoV
MoV
+IF NB <V2>
MV
MoV
+IF NB <V3>
MOV
MOV
+ENDC
<ENDC
+ENDC
CLR
~ENDM

«MACRO EXIT

v1,-(SP)
V142,-(SP)

v2,-(s5P)
V242,-(5P)

¥3,-(sP)
V3+2,-(sP)

(SEF)
BEGIN

v1,v2,¥3,?TAG

e

~

SAVE

SAVE

SAVE

YL,

V2.

“¥3-.

CLEAR ERROR FLAG.
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SELF TEST OVERLAY 0

58
59
60
61
62
63
64
65
66
67
68
69
70
n
12
73
74
15
16
7
18
79

MACPO Vv05.00

.IF NB

.IF NB

JIF N

-ENDC
<ENDC
+ERDC

TAG:

-MACRD

«MACRO

00:51 Page 7-1
<V1>
MOV (SPY¢+, V142
MOV (SP)+,V1
V2>
MDYV (SP)+,V2+42
MOV (SP)+,V2
B <V3>
MOV (SP)+,V3+2
MOV (SP)Y+,V3
“ov (SEF),R0
BFQ TAG
+IRP TN,\STN
318 HCTN*BIT12>,RO
+ENDR
RETURN
<FENDM EXIT
ERROP TEXT
+NLIST MFE
-RADIX 10
«1RP N,\SEN
81s #BIT N, (5FF)
«FNDR
SFN=S$EN+1
+RADIX 8
+NLIST
+LIST MF
LIST
+ENDM ERROR
LRESET
SOB K0, .
RESET
508 kO,
+FNDM LRESET
+NLIST WD

;3 RESTORE °Vv1-.

;7 RESTORE °vV2-,

77 RESTORE °“V3-.

73 ERROR BITS => R0<11:00>...
73ee«AND SKIP IF NONE.

;7 ELSE, ADD TEST NUM => ROC1S5:12>...

77=+<AND RETURN (NZ).

‘

;s E°N = °TEXT

;7 LOCAL RESET.
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SELF TEST OVERLAY 0

O @O W N

000000
000040
000100
000140
000200
000240
000300
000340

177560
175700
175720
177000
174400
177520
177522
177524
177526
177530
177532
175000
160000
175400

175000
177524
177524

2 Ne Ne N

’

PRO= 000
PR1= 040
PR2= 100
PR3= 140
PR4= 200
PRS= 240
PR6= 300
PRT= 340

A FEW DFFINITIONS

STANDARD STUFF.

r

THE PRIORITIES.

’
; PRIMARY CONTROL KEGISTERS.

4

$sL1= 177560
$SL2= 175700
$18254= 175720
SPIO= 177000
SDMA= 174400
SCSRA= 177520
SCSRB= 177522
SCSRC= 177524
SCSRCON= 177526
SCSR= 177530
SQIR= 177532
SDPR= 175000
$QDPR1I= 160000
SQLPR2= 175400

’

sIpv= SDPR
SLeDS= SCSRC
SUID= $CSRC

Mo WMo Ne Ne Ne NE NE NE Ne Ne Mo Ne N Mo

LYY

DEC DC319 (DLART) ASYNC SERIAL PORT.
NECT201 SYNC/ASYNC SERIAL PORT.
18254 PROGRAMMABLE BAUD GEN FOR ABOVE.
28036 PIO/PIT.
AMZ8016 DMA CONTROLLER.
\
> SECONDARY CSR°S... ‘!
/ <..EMBEDDED IN IBZ5S CHIP.

PRIMARY CSR.

Q-BUS INTFRRUPT REGISTER.

DUAL~PURT RAM (LOCAL).

DUAL-PORT RAM (GLOBAL BASE ID 0-7...
<o AND ID B-F).

IPV INTFRRUPTS (VIA DPR WORDS 0, 4, 8, AND
CSRC<3:0> DRIVE THE LEDS.
CSRCCT:4> SHOW THE ID SWITCH SETTING.

12).
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SELF TEST OVERLAY 0

d
L= RY-N--IEE N NS B NN SN

-
-

bt b bt e et Dot
CDONCNEWN

N
S

000024
000060
000064
000070
000100
000104

000114
000120
000124
000130
000134

000144
000150
000154
000160
000164

00:51

Page 9

s DEFAULT VECTORS.

,
PWRV=
SLIRV=
SL1XV=
NECV=
BEVNT=
PEUNT=

r
POTYV=
DPRV4=
DPRV8=
BTACKV=
DPRV12=

z
QIRV=
QIRV1=
PIOAV=
PIOBY=
DMAV=

024
060
064
070
100
104
110
114
120
124
130
134
140
144
150
154
160
164

N Ne Mo Ne Mo Ne NE NP Ne NS Ne N NS Ne Ne Ns Ne Ne

PWR-UP (BRESET)

CONSOLE (SLU1l) RCYVR (PRI 4).
CONSOLE (SLU1) XMTR (PRY 4).
SYNC/ASYNC BUTH CHANS (PkI 4).
LINE CLOCK (PRI 6).
PROGRAMMABLE CLOCK(S) (PRI 6).
OPEN
MEMORY PARITY (PRI T).
DUAL-PORT RAM WORD 4 (PRI S).
DUAL-PORT kAM wOKD 8 (PKI S).
Q-BUS "IACK" (PRI 5).
DUAL-PORT-RAM WORD 12 (PRI 5).
PFESERVED (FALCON).
Q-BUS REQUEST (AKBITER
DITTO (ARBITER
PIO POKT A (PRI 4).
PIC PORT B (PRI 4).
DMA (BOTH CHANNFLS) (PRI 4).

(NON-MASKABLE).

EXECUTES RTI).
EXECUTES RESET,RTI)
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SELF TEST OVERLAY 0

LON SEGMENT ENTRY BLOCK

1 ;
2 :
3 7 CALL: BEIC #BITS5,CSRA ; LNABLE LO SEGMENT.
4 ; CALL TN ; CALL TEST 0-7.
S ; b%Q 0K ; OR BNE ERROR.
6 ;
14 160000 T0==.
160000 005000 CLR RO 3SINCF THERE IS ND TEST BY THIS NAME, SHOW NG ERRORS.
160002 000207 RETURN
160004 T1==.
160004 000137 160040 Jup TST1 ;3 EXECUTE TEST 1.
160010 T2==.
160010 000137 160272 Jup 7512 ;; EXECUTE TEST 2.
160014 13==.
160014 000137 160700 Jup TST3 3; EXECUTE TEST 3.
160020 T4==.
160020 000137 161150 JImup TST4 ;; EXECUTF TEST 4.
160024 TS==.
160024 000137 161164 Jup TS5 ;3 EXECUTE TEST S.
160030 T6==.
160030 000137 161344 JMP TST6 35 FXECUTFE TEST 6.
160034 T7==. . ,
160034 000137 161730 Jwp 1577 ¢ ;; EXECUTE TEST 7.
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1/0 RECISTER CHECK

160040
160040
160040

160042
160046
160052
160056

160062
160066
160072
160076

160162
160106
160112
160116

160122
160126
160132
1601136

160142
160146
160152
160156

160162
160166
160172
160176

160202
160206
160212
160216

005015

012700
012701
004737
052715

012700
012701
004737
052715

012700
012701
004737
052715

012700
012701
004737
052715

012700
012701
004737
052715

012700
012701
004737
052715

012700
012701
004737
052715

177520
000005
160254
000001

177532
000001
160254
000002

175000
000020
160254
000004

177560
000004
160254
000010

175700
000010
160254
000020

175720
000010
160254
000040

177000
000060
160254
000100

.SBTTL - T1 I1/0 REGISTER CHECK

;;t.t."‘.titl...'*!’ﬂ"'.tt.ﬁt..‘ttitt'.it.".'.t.t'tt".'....ﬁ'ﬁﬁ.ﬁ'.,ﬁ.

;3* TEST 1 -- I/0 REGISTER CHECK
R AR A A AR AR AR AR R R A AR R AR AR AR AR AR RN AARRR R R AR SR RAIRRNRRO AR NS
TST1:
TIOR:
CLR (SEF) ;3 CLEAR ERROR FLAG.

INPUT: NONE.
DUTPUT: RO = ERROR FLAGS OR LERD.

VERIFY THAT ALL ASSIGNED I/0 ADDRESSES ARE VALID.

;
;
;
;
;
: .
f T 1/0 REGISTER CHECK
; . £0 = BUS-ERROR AT CSR ADDRESS
; . El = AUS-ERROP AT QIR ADDRESS
; . E2 = BUS-ERROR AT DPR ADDRESS
; . £3 = BUS-FERROR AT DC319 ADDRESS
; . €4 = BUS-ERROR AT NEC7201 ADDRESS
; . ES = BUS-ERROR AT I8254 ADORESS
; . E6 = BUS-ERROR AT ZB036 ADDRESS
; . ET = BUS-FRPOP AT ZB016 ADDRESS
182 MOV #5CSKA, RO ; THE CSR ‘/SET...
MOV #5.,R1 7eeeS RFGISTERS.
CALL 103 _
8IS ¥R1TO, (SEF) 33 FO = BUS-ERROR AT CSR ADDRESS
2$: MOV #SQIR, RO ; THE QIR...
MOV #1,R1 5 +e-ONE-OF-A-KIND.
CALL 10%
BIS ¥BIT1, ($EF) ;3 E1 = BUS-ERROR AT QIR ADDRESS
35 unv #SDPR, RO ; THE 2-PORT-RAM...
Moy $16.,R1 ;-+.16 REGISTERS.
CALL 10$
8IS #BIT2, (SEF) ;7 E2 = BUS-ERROR AT DPR ADDRESS
as: MOV #55L1,R0 ; THE CONSOLE PORT...
MoV $4.,R1 3--.4 REGISTERS.
CALL 105
BIS ¥B113, (SEF) ;3 R3 = BUS-ERRGR AT DC319 ADDRESS
5%: MOV #$SL2,R0 ; THE SYNC/ASYNC PORT...
HOV #8.,R1 3oeeB REGISTERS...
CALL 10
BIS #BIT4, ($EF) ;; E4 = BUS-ERROR AT NEC7201 ADDRESS
65: Tl #518254,R0 5o+ AND KTS CLOCK GENERATOR...
MOV §9.,R1 3<--HAS 8 MORE.
CALL 105
BIS ¥BITS, (SEF) 33 F5 = BUS-ERROR AT 18254 ADDRESS
752 MOV #3P10, RO ; THE PARALLEL 1/0 PORT...
MOV 448.,°01 ;...A WHOPPING 48 REGISTERS.
CALL 105

BIS #RIT6,(SEF) ;7 F6 = BUS-ERROR AT 28036 ADDRESS
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- T1 1/0 REGISTER CHECK

52

53 160222 012700 174400 as: MOV #SDMA,RO ; THE DMA ENGINE...

54 160226 012701 000056 MOV #46.,R1 7eesh CLOSE SECOND WITH 46.

55 160232 004737 160254 CALL 105

56 160236 052715 000200 BIS #8117, (SEF) 77 E7 = BUS-ERROR AT 28016 ADDRESS

57 160242 965
160242 011500 MOV (SEF),RO 33 ERROR BITS => RO<C11:00>...
160244 001402 BEQ 30000$ 77++«AND SKIP IF NONE.
160246 052700 010000 BIS ¥<1*BIT12>,R0 77 ELSE, ADD TEST NOUM => ROC1S:12>...
160252 000207 300005: RETOURN 33e+eAND RETURN (NZ).

58

59 160254 005720 1052 ST (RO)+ s TEST AN ADDRESS.

60 160256 000240 NOP

61 160260 103403 BCS 115 ; TAKE ERROR RETURN IF IT TRAPPED.

62 160262 077104 508 R1,108

63 160264 062716 000004 ADD #4,(SP) 7 ALL OK, TAKE SKIP RETURN.

64 160270 000207 1152 RETURN
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NATIVE (AND USER) RAM

160272
160272
160272

160274
160300
160302
160304
160310
160312
160316
160320
160324
160326
160330
160332
160334
1603136
160340
160344

160346
160350
160352
160354
160356
160360
160364
160366
160370
160372
160374
160400
160402

005015

020527
101007
001403
012702
000405
012702
000402
012702
010504
005046
000241
011200
0002490
103003
052715
000444

010201
010211
011103
020203
001402
052715
005102
005111
021102
001402
052715
005102
105111

1377176

000000
040000
100000

000001

000002

000004

‘PO V05.00 00:51

«SBTTL - T2

Page 12 (

NATIVE (AND USER) RAM

,-;t.'tt't't'.t"ﬁt'"'l"ﬁQi"t't.i'l‘ttt.ttt'.tl'iltiiQ'tt"t.'t..'tt".'.'

53* TEST 2 -- NATIVE (AND USER) RAM

;;'..ttﬁ'.."ﬁ..l.ﬁ.'i'..’.iﬁﬁ'..ﬂ'.'..lﬂ....Iiﬁﬂ.'ﬂ".l't....ﬁ."l'.....

TST2:
TRAM:
CLR
INPUT: RI

OUTPUT: RO

TEST LOCAL

(SE*) ;7 CLEAR ERROR FLAG.

= NONE.
= FRROR FLAGS OR ZERO.

RAM FROM BOTTOM UP (NON-DESTRUCTIVE).

IF SOCKFT ™A™ CONTAINS USER RAM, TEST IT AS ®FLL.

1. WRITE (DATD) EACH LOCATION WYTH IT°S OWN ADORESS.

2. RSAD (DATI) AND VERIFY CORRECT ODATA.

COMPLIMENT WORD (DATIO) AND VEPRIFY.

4. COMPLIMENT LO AND HI BYTES (DATIO(B)) AND VERIFY.

T2

NE NS e We N Ne Ne Mo e N N6 Ne % N N Ne NS NG e
[
.

Ccvp
BHI
BFQ
MEML1: MOV
B8R
MEM2: MoV
BR
MEM3: MOV
MEM3A:T MOV
CLR
1$: CLC
MOV
NOP
BCC
8IS
3R

2%: MOV
MOV
MoV
cupP
BFQ
BIS
35: CoK
COM
cup
BEQ
8IS
452 CNM
CNMR

NATIVE (AND USER) RAM

EN = BUS-ERROR AT RAM ADDRESS
E1 = WREITE-READ ERROR
E2 = READ-MOD-WRITE ERKOR
£3 = READ-MOD-WRITE(LB) ERROR
E4 = READ-MOD-WRITE(HB) ERROR
ES TO E9 = SAME AS EO T0O E4 IN USER RAM SPACE
s$Toe, 2137776
MEM3 ; BP IF KkAM IS IN HIGH...
MEM2 5e+-0R MID RANGE.
40,22 ; SET BOTTOM AT O.
MEM3A
#40000,R2 ; SET BNTTOM AT BK.
MEM3A .
$100000,R2 ; SET BOTTOM AT 16K.
$TOP,R4 ; SET TOP.
-(5P) ; CLEAR NATIVE/USER SWITCH.
(P2),R0 ; SAVE TARGET DATA.
28
#8170, (SEF) 73 EO = BUS-ERROR AT RAM ADDRESS
78
R2,R1 ; TARGET ADDRESS => R1.
R2,(R1) ; WRITE (DATO)...
(R1),R3 3eeeREAD (DATI)...
R2,R3 ;+esAND CHECK.
3$
#RIT1, ($EF) 33 £1 = WRITE-READ ERROR
R2
(R1) ; READ-MOD-WRITE (DATIO)...
(r1),R2 3.e<READ AND CHECK.
4S
$BIT2, (SEF) ;3 E2 = KEAD-MOD-WRITE ERROR
R2
(R1) ;

READ-MOD-WRITE-LB (DATIO(LB))...
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- T2 NATIVE (AND USER) RAM

52 160404 121102 CMPB (R1),R2 JeesREAD AND CHECK.
53 160406 001402 BFQ 5%
54 160410 052715 000010 BIS #8173, (SEF) 33 E3 = READ-MOD-WRITE(LB) ERROR
55 160414 0002302 5¢¢ SWAB R2
56 160416 105161 000001 COMB 1(R1) 5 READ-MOD-WRITF-HB (DATIO(HB))...
57 160422 126102 000001 CMPB 1(R1),R2 7ee«READ AND CHECK.
S8 160426 001402 BEQ 65
59 160430 052715 000020 BIS #PIT4, (SEF) ;7; E4 = READ-MOD-WRITE(HB) ERROP
60
61 160434 000302 651 SWAB R2
62 160436 010022 MovY RO, (R2)+ ; RESTORE AND BUMP TARGET ADDRESS.
63 160440 020227 160330 cMP R2, 818 R AR R AR AR AR AR AR AR R AN AR AR AR R R AN N R R RANRRRRAR
64 160444 001002 BNF 65% 7 *** 1F RUNNING IN RAM, DON-T TEST THE "TEST".
65 160446 012702 160456 MOV %75,R2 PR e e L T P T
66 160452 020204 6552 cup R2,R4 ; REACHED TOP 27
67 160454 101725 BLOS 1$ ; LOOP 1F NOT.
68
69 160456 005116 78: COM (spP) ; TOGGLE NATIVE/USER SWITCH...
70 160460 001416 BFQ 8s 7+« AND EXIT IF BOTH DONE.
71 160462 011565 177776 MOV (SEF),-2(SEF) 7 SAVYE NATIVE ERROKS...
72 160466 005015 CLR (SEF) ;ee«AND CLEAR FOR 2ND PASS.
73 160470 004737 160546 CALL SKTA ; GET SOCKET SPECSa.
74 160474 020227 000003 Ccmp P2,43 ' ; CHECK WHAT®S THERE...
75 160500 001406 BFQ 8$ ;«««AND BR IF ROM (OR EMPTY).
76 160502 010002 MOV RO,R2 ; IT°S RAM, 1ST ADDRESS => R2...
77 160504 010104 MOV R1,R4 ;eesAND SIZE => RA4.
78 160506 005304 DEC R4 s\
79 160510 006304 ASL k4 ; > CHANGE SIZE TO LAST ADDRESS...
80 160512 060204 ADD R2,R4 ;!
81 160514 00070S BR 1s ;ee«AND GO “ROUND ONCE MORE.
82 ;
83 ; ES TU E9 = SAME AS E0.TO E4 IN USER RAM SPACE
84 ;
85 160516 005726 852 TST (spP)+ ; DONRE, POP THE STACK.
86 160520 012700 000005 MOV #S,R0
87 160524 006315 9s5: ASL (SEF) 3 SHIFT USER ERRORS TO BITS<9:5)...
88 160526 077002 sOBb RG,9S$
89 160530 056515 177776 BIS ~2(SEF), (SEF) 7ee«AND ADD NATIVE ERRORS IN BITS<4:0>.
90 160534 011500 MOV (SEF),RO 77 ERROR BITS => RO<C11:00>...
160536 001402 BEQ 300015 73 ee«AND SKIP IF NONE.
160540 052700 020000 BIS #<2*BIT12>,R0 ;3 ELSE, ADD TEST NUM => RO<C15:12>...

160544 000207 300015: RETURN 37e««AND RETURN (NZ).
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NATIVE (AND USER) RAM

160546
160552
160554
160556
160560
160564
160572
160574
160576
160604
160606
160610
160616
160620
160626
160630
160632

160634
160636
160640
160642
160644
160646
160654
160656
160662
160664
160666
160672
160674
160676

01270¢C
005705
100001
005000
012701
032737
001417
006301
032737
001412
006301
0327317
001405
032737
001401
006301
000401

005000
005002
011046
005116
005110
126066
001402
052702
121026
001402
052702
005110
005702
000207

100000

0040C0
000006

000004

000010

000002

000001
000002

000001

MACRO V05.00

177522

177522

177522

177522

000001

SUBROUTINE TO DETERMINE USER (SOCKET A) ADDRESS AND SYZE.

; ASSUME ROM OVER RAM.

BR IF SO...
«««ELSE, SET ROM AT 0.
START SIZING AT 2KW.

Ne o e

BR IF 2XW SELECTED (MAP 0 OR
RAISE T0O 4Kw.

e N

BR TF AKW SELECTED (MAP 1 OR
RAISE TO AKW.

e Ne

; BR IF 8XW SELECTED (MAP 2 OR
; DITTO (MAP 6).
; RAISE TO 16Ky (MAP 7).
i

EXIT THRU ROM/RAM CHECKER.

[
ESTABLISH ROM DR RAv IN VECTOR SPACE.

= 1 I® LO BYTE NON-WRITABLE.
> = 1 IF PI BYTE NON-WRITABLE.

GET TARGET LOCATION...
eesAND COMPLIMENT IT.
COMPLIMENT TARGET LOCATIOUN.
HI PYTE WRITABLE ?7

YES

NO
LO BYTE WRITABLE ??

YES

NO
RESTORE TARGET LOCATION.
SET CONDITION FOR CALLER.

No Ne Ne Wo Ne Ne Mo we Ne We N

00:51 Page 13
7
;
’
; RETURN RO = 1ST ADDRESS
7 P1 = SIZE (WORDS)
; R2 = 3 IF ROM (OR EMPTY).
'
SKTA: MOV #100000,R0
TST $TOP
bPL 15
CLR RO
1$: MOV $2048.,R1
BIT #<3*BIT1>,SCSRB
8FQ 29
ASL R1
RIT §<2*BIT1>,S5CSRE
BEQ 28
ASL R1
BIT $<4*BIT1>,5CSRB
BEQ 25
BIT #<1*BIT1>,SCSRB
BFQ 25
ASL R1
28 BR RAMLOA
’
; SUBROJTINE TO
s
; RETURN R2<00>
; R2<01
r
RAMLO: CLR RO
RAMLOA: CLR R2
MOV (R0),-(SP)
coM (spP)
COM (RO)
cyPB 1(R0),1(SP)
BFQ 15
BIS #8IT1,R2
16: CcMPB (RO),(SP)+
BFQ 28
BIS #BITO,R2
282 COM (RO)
TST R2
RETURN

4).

5).

k)
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NATIVE (AND USER) ROM

.SBTTL - T3 NATIVE (AND USER) ROM

;;ii.ttit'..t'.t!'tiktt"ﬂ'ttti.l'l...'.'.l"'..'.*'ttﬁ"t....!..t.....'

;3% TEST 3 -~ NATIVE (AND USER) KON

;;ﬁ'iﬁit.'ﬁ.t'...ttti.ﬁﬁt'i'ﬁ.i"ﬂt"i'tt.titﬁ.t.'."..'....i."lﬁl'lﬁ'.

160700 TSTA:
160700 TROM:
160700 005015 CLR (SEF) 77 CLFAR ERROR FLAG.

INPUT: R1<3ILTO> = INCLUDE USER ROM.
QUTPUT: RO = ERROR FLAGS DR ZERO.

CHECK SUM BOOT/SELF-TEST ROM (SOCKET B).
IF SELECTED, DO THE USER POM™ (SNCKET A) AS WELL.

Ne Mo Ne N NS Ne Ne N Ne Neowe N

T3 NATIVE (AND USER) ROM
. £0 = LO BYTE CHECK SUM ERROR (NATIVE)
- £1 = HI BYTE CHECK SUM ERROR (NATIVE)
. E2 = LO BYTE CHECK SUM ERROR (USER)
. L3 = HI BYTE CHECK SUM ERROR (USER)
160762 010104 MOV R1,R4 ; SAVE OPTION FLAG.
160704 012700 161150 MoV $ACC+2,R0 , .
160710 012701 000043 MOV BCACC#2-CKSUM>/2,R1
160714 014046 182 MoV ~(R0O),~(SP) ; PUSH CHECK-SUM CODE ONTO THE STACK.
160716 077102 508 R1,1$ :
160720 012700 160000 HOV #160000,R0
160724 012701 010000 MOV #4096.,R1
160730 004766 000000 CALL 0(sP) ; CHECK SUN (LO BYTE).
160734 052715 000001 BYS #81TO, (SEF) ;5 EO = LO BYTE CHECK SUM ERROR (NATIVE)
160740 012700 160001 25: MOV #160001,R0
160744 012701 010000 HOV #4096.,R1
160750 004766 000000 CALL o(se) 7 CHECK SUM (HI BYTE).
160754 052715 000002 BIS #BIT1,(SEF) 33 F1 = HI BYTE CHECK SUM ERROR (NATIVE)
160769 3s: ;
; IF ERROR, CHECK FOR OVERLAY PROBLEM ?7?
’
160760 032704 000001 45: 3IT #81T0,R4 3 USER ROM SELECTED ??
160764 001417 BEQ 65 ; EXIT IF NOT.
160766 004737 160546 CALL SKTA ; YES, GET SOCKET SPECS.
160772 010046 MoV RO,~-(SP) ; PUSH START ADDRESS...
160774 010146 MOV R1,-(SP) e+« AND SIZE,
160776 004766 000004 CALL 4(sP) ; CHECK SUM (LO BYTE).
161002 052715 000004 B1S #8172, (SEF) ;3 E2 = LO BYTE CHECK SUM ERROR (USER)
161006 012601 5% MNy (SP)+,R1 ; POP STZE...
161010 012600 MOV (SP)+,R0O 7<+«AND ADDRESS.
161012 005200 INC RO
161014 004766 000000 CALL 0(s®) ; CHECK SUM (HI BYTE).
161020 052715 000010 BIS #BIT3,(SEF) 53 E3 = HI BYTE CHECK SUM ERROR (USER)
161024 062706 000106 652 ADD BACC+2-CKSUM,SP ; FIX STACK.
161030 011500 MOV (SEF),RO ;3 ERROR BITS => RO<11:00>...
161032 001402 BEQ 30002 ;s»+«AND SKIP IF NONE.
161034 052700 030000 BIS #<3*BIT12>,R0 ;3 ELSE, ADD TEST NUM => RO0<15%10)...
161040 000207 30002S5: RETORN 33e+.AND RETURN (NZ).
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NATIVE (AND USER) ROM

- T3

N-R--IR N RO N )

161042
161046
161050
161052
161056
161062
161066
161072
161076
161102
161104
161112
161116
161120
161124
161126
161134
161136
161140
161144
161146

005067
005301
111002
042702
060267
106367
005567
062700
020027
103405
052737
042700
077124
116702
111003
042737
120203
001002
062716
000207
000000

000100

177400
000064
000060
000054
000002
174000

000040
017776

000022
000040

000004

IACRO ¥05.00

177520

177520

00:51

DSABL  AMA

Wo Ne NENe 8 Ne Ne NN

CKSUM: CLR
DEC
162 MOve
BIC
ADD
ASLD
ADC
ADD
CMP
BLO
418
yIc
252 s08
¥nyer
MOVE
BIC
CMPB
BNE
ADD
3s: RETURN
ACC: 0
«ENABL

ON ENTRY, RO
UN RETURN, R2

Page 15

; RELATIVE PIC.

AR AR AR R AR R N AR AN R AN R RN N R AN R R AR A AN N A A ARN A RN RN AR R NARNAINRRARTRANER

ROM CHECK SUM ROUTINE.
THIS STUFF IS COPTED TO AND EXECUTED IN STACK SPACE.

= START ADDRESS AND R1 = BYTE COUNT.
= ACCUMULATED SUM

ACC

R1

(FO),R2
¥~C377,R2
H2,ACC

ACC

ACC

§2,R0

RO, #174000

28
#RITS,@RSCSPA
#~C160001, k0
R1,1$

ACC,R2
(R0),R%3
#BITS,ARSCSRA
R2,R3

3s

#4,(SP)

AMA

LYY

e Ne Ne

Ne Mo NS ne Ne N N Ne we Ne N

AND R3 = CHECK~SUM.

CLEAR ACCUMULATOR...
«««AND DECR THE BYTE COUNT.
LST/NEXT ROM LOUCATION.

\
> ACCUMULATE BYTE SUM.
/

END OF NATIVE ROM 27

BR IF NOT.

YES, MAP IN THE OVERLAY...

-=<AND ADJUST SRC POINTER.

LOOP “TIL DONE.

THEN PUT ACCUMULATED SUM IN R2...
«+.AND THE CHECK-SUM IN R3.

UNMAP OVERLAY.

ACCUMULATED SUM SHOULD EQUAL CHECK-SUM.
ERKOR RETURN TF NOT.

SKIP RETURN IF SO.

;'ttt"....tt'ittt'ﬁl'it!t.tﬁ'ﬁlt.’ﬁﬁ'tl'*l.il‘.t'iﬁ'*it'.iﬁ‘titt...tti.i.
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- T4 T11 CPU INSTRUCTIONS AND TRAPS

1 +SBTTL - T4 T11 CPU INSTRUCTIONS AND TRAPS

;;i"..'il'Qi.l'i.tlﬂt*ﬁ.tﬁ"..tﬁt..t..‘i*ﬁ'.ﬁiﬂ.'ﬁ't*.‘kt'...!"!t!'.t'

7% TEST 4 -- T11 CPU INSTRUCTIONS AND TRAPS

;;'t't"tt.'.."..t't!it.tltt"t'.t'."."'..'.tt-.t'.ﬂ..t'!.t.'ﬂil“....'

161150 TST4:
161150 TCPU:
161150 005015 CLR (SEF) 37 CLEAR ERROR FLAG.

2 ;

3 ; INPUT: NONE.

4 ; OUTPUT: RO = ERROR FLAGS OR ZERO.

5 ;

6 ; TEST THE CPU (JHATEVER THAT MEANS) !}

7 ;

8 ; T4 T11 CPU INSTRUCTIONS AND TRAPS

9 ; . NOT INSTALLED.

10

11 161152 011500 MOV (SEF),RO 77 ERROR BITS => R0<11:00>...
161154 001402 bEQ 30003$ 3.+« AND SKIP 1F NONE.
161156 052700 040000 BIS #<4*BIT12>,R0 27 ELSk, ADD TEST NUM => RO<1S:12>...
161162 000207 300035: RETURN 73++«AND RETURN (NZ).

‘
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LINE CLOCK (BEVNT) INTERRUPT

161164
161164
161164
161170
161174

161176
161202
161204
161210

161212
161214

161216
161222
161230
161216
161240
161242
161250
161252
161254
161256
161262
161266
161270
161272
161274

161300
161304
161306
161310
161312
161314
161316
161322
161322
161326

013746
013746
005015

004737
001405
052715
000444

005201
000002

106427
0127317
0127317
005000
005001
0527317
077001
005701
001402
052715
106427
077001
005301
003002
052715

005037
000240
005001
077001
005701
001402
052715

012637
012637

000100
000102

160634
000001

000300
161212
000300

000100

000002
000240

000004
177520

000010

000102
000100

000100
0001062

177520

JSETTL - 15 LINE CLOCK (BEVNT) TINTERRUPT

;;"'tiﬁ.ﬁ.'*'....ﬁ.it"'.ﬂtl.ﬁﬁi'.‘.'l."l‘t' ARANARNRARRRAANNNAARANRAAN &

;2% TEST 5 -- LINE CLOCK (BEVNT) INTERRUPT

;} ARER AR AR AR A AR R AN AR I AN R R T AN AR AR A RN AR AN AN R A RN R RN AN R NRANRARARA AN AR RN R

TST5:

TCLK:
MOV BEVNT,-(SP) 75 SAVE BEVNT.
NOY BEVNT+2,-(SP)
CLR (SEF) ;77 CLEAR ERROR FLAG.
’
; INPUT: NONE.
; OUTPUT: RO = FRROR FLAGS DR ZERD.
4
; LINE CLNCK IS JUMPERED FROM CONSOLE DC319 OR Q-BUS BEVNT.
7 VERIFY THAT WE CAN ENABLE/DISABLE THE CLOCK VIA CSRA<6>,
; AND THAT IT INTERRUPTS THRU VECTOR 100 AT PRI 6.
s
; ™ LINE CLOCK (BEVNT) INTERRUPT
; . EO0 = ROM IN VECTOR SPACE -- CAN°T RUN
; - E1 = CLOCK INTERRUPT NUT MASKED AT LEVEL 6
; . E2 = CLOCK DOESN°T INTERRUPT
; . E3 = CAN“T SHUT IT OFF
CALL RAMLO , ; VECTOR SPACE USABLE ??
BEQ 25 ; PROCEFD 1F S0.
BIS ¥BITC, (SEF) 27 FO = ROM IN VECTOR SPACE -- CAN°T RUN
BR TCXIT
’
15: INC R1 ; ON "BEVNT", TICK AND RETURN.
RTI
’
2S: MTPS #PRE ; RAISE CeU.
MOV #15,BEVNT ; SET CLOCK VECTUR.
MOV H#PR6,BEVNT+2 .
CLR RO 7 CLEAR LOOP CONTROL...
CLR R1 7o+« AND TICKER.
BIS #BIT6,5CSRA 3 TURN ON CLOCK INTERRUPT.
S0B RO, . 5 DFLAY, INTERRUPT SHOULD...
TST R1 ;ee<BE MASKED AT THIS LEVEL.
BEQ 3s ; BR IF SO.
BIS #BIT1,(SEF) 73 E1 = CLOCK INTERRUPT NOT MASKED AT LEVEL
38 NTPS H#PRS ; NOW, LOWER CPU TO PRI S.
SoB RO, . ; DFLAY AGAIN, CLOCK SHOULD COME IN...
DEC R1 7+e«AND GIVE US A FEW TICKS (MORE THEN 1).
BGT 43 ; BR IF s0.
BIS ¥8BIT2,(SEF) 55 E2 = CLOCK DOESN’T INTERRUPT
45: CLR SCSRA ; TURN 1T OFF.
NOP jeeeFOR HARDWARE LOGIC PUPOSE...
CLR R1
SOB RO, . ; DELAY ONCFE MORE...
TST ]l 7++.CLUOCK SHOULD BE SHUT OFF.
BEQ 695 ; BR IF 50
BIS #8ITI, (SEF) 73 E3 = CAN°T SPUT 1t QFF
6S5:TCXIT:

MmNy (5P)+,BEVNT+2 37 RESTORF BEVNT.
Mny (SP)+,BEVNT .
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- 15

LINE CLOCK (BEVNT) INTERRUPT

161332
161334
161336
161342

011500
001402
052700
000207

050000

30004s:

00:51 Page 17-1

MOV (5EF),RO

BEQ 300045

BIS #<5*BITI2>, RO
RETORN

35 ERROR
77 eeeAND
77 ELSE,
73e0.AND

BITS => RO<11
SKIP IF NONE.
ADD TEST NUM
RETURN (NZ).

$00>...

=> ROC15:12>...
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KXT11CA Native
CONSOLE SERIAL

161344
161344
161344
161350
161354
161360
161364

161366
161372
161376
161400
161404

161406
161412
161420
161426
161434
161436
161440
161440
161444
161446
161454
161460
161462
161466
161470
161472

161500
161504
161510
161512
161516
161520

013746
013746
013746
013746
005015

012704
004737
001403
052715
000503

106427
012737
012737
052764
000240
000403

052715
000411
012737
106427
000240
052715
000401
022626
0427614

016400
106427
005000
110064
105714
100402

Firmuware MACRO V05.00

PORT DC319

000064
000066
000060
000062

177560
160634

000001
000200
161440

000200
000100

000002

161470
000000

000004

000100

000002
00020¢

000006

000064
000066
000004

000064

000004

00:51 Page 18

«SETTL -~ T6 CONSOLE SEKIAL PORT DCI19

;;i't...'.ﬁ't'i'ttt't'ﬁ"ﬁ't.i‘titt.'l.'...".'tlt.lt..'..'ﬁ.ll.ﬁ'i.'.tt

;3% TEST 6 -— CONSOLE SERIAL PORT DC319

;;t....'t.t.tﬁt.ttt!’"ﬁlﬁttﬁ'll.'itQtt.'.ﬁ.iﬁii*t.tﬂt.'t..i.."t't.'-t.l

TST6:
TDC:
Moy SL1XV,-(SP) 73 SAVE SLIXV.
MOV SL1XV+2,-(SP)
MOV SL1RVY,-(SP) 73 SAVE SLI1RV.
MOV SLIRV+2,-(SP)
CLR (SEF) +7 CLFAR ERROR FLAG.
INPUT: NONE.

QUTPUT: RO = FRROR FLAGS OR ZERO.
*** REQUIRES EXTERNAL LOOP-BACK **¥

TEST THAT THE CONSOLE PORT WORKS AS ADVERTISED.

N N Ne Mo We Wa N NS Ne s Ne N Ne Ne e N8

T6 CONSOLE SERIAL PORT DC319
. E0O = ROM IN VECTOR SPACE -- INTERRUPTS NOT TESTED
. El = XMTR INTERRUPT MOTY MASKED AT LEVFL 4
- E2 7 XMTR INTERRUPT NOT RECEIVED
. E3 = RCVR INTERRUPT NOT MASKED AT LEVEL 4
. E4 = RCVR INTERRUPT NOT RECEIVED
. ES = RECEIVED DATA INCORRECT
- E6 = NO RCVR DONE, LOOP-BACK OPEN
MoV #SSL1, k4 ; POINTFR => R4.
CALL RAMLO ;7 VECTOR SPACE USABLE ??
BEQ DC.XMT ; PPOCEED IF SO.
BIS #BITO, (SEF) ;7 EO = ROM IN VECTOR SPACE -- INTERRUPTS NOT TESTED
BR DC.DAT -
DC.XMT: MTPS #PRA 3 RAISE CPU TO XMTR LEVEL.
MOV #25,SL1XY 7 SET VECTOR.
MOV #PR4,SL1IXV+2
BIS §100,4(R4) 5 SET INTERRUPT EMABLE.
NOP s INTERRUPT SHOULD BE HELD OFF...
BR 3s ;+«sBR IF SO.
252
BIS $BITL, (SEF) 77 F1 = XMTR INTERRUPT NOT MASKED AT LEVEL 4
BR 45
3s: NNV #45,SL1XVY 7CHANGE THE VECTOR.
MTPS #PRO ; LOWER CPU PRIORITY.
NOP ;7 INTERRUPT SHOULD HAVE COME IN.
BIS #BIT2, (SEF) 77 F2 = XMTR TNTERRUPT NOT RECEIVED
BR 5%
4S5: CMP (SP)+,(SP)+ 7 ON INTERRUPT, FIX STACK.
56: BIC #100,4(R4) 7 CLEAR THE INT ENABLE.
DC.RCV: MOV 2(R4),RO ; ENSURE RCVR DORE IS CLEAR.
MTPS #PRA 7 RAISE CPU LEVEL.
CLR RO
MNVB RO,6(R4) 5e-oTRANSMIT A NULL CHARACTER...
1s: TSTR (r4) 7+« WAIT “TIL RCVR GETS IT...
8MI 25
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- 16 CONSOLE SFRIAL PORT DC319

o¢

47 161522 077003 s0B RO,1$ ;ee.{(BUT DON'T WAIT FOREVER).
48 161524 000462 BR DC.LBO
49
50 161526 012737 161552 MOV #35,5L1RV ; 0K, SET RCVR VECTOR.
51 161534 012737 000200 MOV #PR4,SLIRV+2
52 161542 052714 00010¢C BIS #100, (R4) s SET RCVR INTERRUPT ENABLE.
53 161546 000240 NOP 7 INTERRUPT SHQULD BE HELD OFfF...
54 161550 000403 BR 4S ;e«-«BR IF SO.
55 161552
161552 052715 000010 BIS #BIT3,(SEF) 57 E3 = RCVR INTERRUPT NOT MASKED AT LEVEL
56 161556 000411 3R 5%
57 161560 012737 161602 MOV #55,SL1PV 7 CHANGE VECTOR...
58 161566 106427 000000 MTPS #PRO 7ee-AND LOWER CPU PRIORITY.
59 161572 000240 NOP ; INTERRUPT SHOULD COME INW.
60 161574 052715 000020 1S KeIT4, (SEF) 33 E4 = RCVR INTERRUPT NOT RECEIVED
61 161600 000401 BR 6S
62 161602 022626 CMP (SP)+,(SP)+ ; ON INTERRUPT, FIX STACK.
63 161604 042714 000100 BIC $100,(R4) 7 CLEAR THE INT ENABLE...
64 161610 016400 000002 MOV 2(R4),RO ;ee«AND LOWER RCVR DONE FLAG.
65
66 161614 012700 163666 MoV #FLTI0,RO 7 GET DATA TABLE POINTER.
67 161620 005001 CLR K1l . ! ;
68 161622 005002 CLR R2
69 161624 010164 000006 MOV R1,6(R4) s XMIT A NULL...
70 161630 105714 TSTPR (R4) jeesAND SEE IF LOOP IS INTACT.
71 161632 100410 BMI 3s ; IT 1S, PROCEED AT 3S.
72 161634 077203 s08 R2,108
73 161636 000415 BR DC.LBO 7 IT°S NOT, ABGRT.
74
75 161640 112001 MOVR (RO)+,R1 ;7 NOW FLOAT DATA THRU THE LOOP...
76 161642 001415 BEQ DC.XIT ;+«<UNTIL DONE.
77 161644 010164 000005 M0V R1,6 (R4) 7 XMIT A BYTE...
78 161650 105714 TST8 (R4) 7ee«AND WAIT.
79 161652 100376 8PL 28
80 161654 016402 000002 MOV 2(R4),R2 7 READ...
81 161660 120102 CMPB R1,R2 7ee«AND VERIFY.
82 161662 001766 BEQ 15 ; LOOP IF OK.
83 161664 052715 000040 BIS ¥BITS, (SEF) ;3 ES = RECEIVED DATA INCORRECT
84 161670 000402 BR DC.XIT
85 161672 .
161672 052715 000100 BIS #BIT6, (SEF) 33 F6 = N0 RCVR DONE, LOOP-BACK OPEN
86 161676
161676 012637 000062 MOV (SP)+,SL1RV+2 33 RESTORE SL1RV.
161702 012637 000060 Moy (SP)+,SL1RV
161706 012637 000066 MOV (SF)+,SL1XVe2 73 RESTORE SL1XV.
161712 012637 000064 MOV (SP)+,SL1XV
161716 011500 MOV (5EF),RO 33 ERROR BITS => R0<11:00>...
161720 001402 BEQ 30005$ }3ee«AND SKIP IF NONE.
161722 052700 060000 BIS $<6*3IT12>,R0 33 ELSE, ADD TEST NUM => R0<15:12>...
161726 000207 RETURN ;7«e«AND RETURN (NZ).
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O~ N WN

10

12
13
14
15
16
17
18
19
20
21
22
23
24
25
26
21
28
29
30
31
32
33
34
35
36
37
38
39

41
42
43
44

46
”

161730
161730
161730
161734
161740
161744
161750

161752
161756
161760
161764

161770
161774
162000
162004
162010
162014
162020
162024
162030
162034
162040

162044
162052
162060
162066
162070
162072
162074
162076
162100
162102

013746
013746
013746
013746
005015

004737
001404
052718
000137

012704
106427
112714
112714
112714
013744
113714
013744
113714
013744
113714

012737
012737
0527317
005002
005000
106400
077001
005302
003002
052715

000104
000106
0000790
000072

160634

000001
163470

175736
000300
000066
000166
000264
162124
162125
162126
162127
162126
162127

162120

000300
000200

000002

4ACRO V05.00

000104
000106
177520

00:51

.SBTTL - 17

TSTT:
TNEC:
MOV
MOV
MOV
MOV
CLR
INPUT:
OUTPUT: RO

7

Mo Ne Ne Mo Ne e Ne e Na N6 e N Ne NE Ne e e Ne

D R I Y Y

CALL
BFQ
BIS
Jup

162 MOY
MTPS
MOVE
MNVB
MOVE
NOV
MOVEB
MOV
MOVB
MOV
Move

MoV
MOV
BIS
CLR
CLR
MTPS
508
DFC
AGT
oIS

Page 19

SECOND SERIAL PORT NEC7201

;; 22233 A2R2R2RRRR 222222222 222222 R a2 Rttt d 2 2222222t 222 24 )

3% TEST 7 -~ SECOND SERIAL PORT NECT7201

;;".."i"'tt.t.l'lliﬁt...".t.t'.t.i.*'lﬂt“ﬁ."..'..t.'ﬂ"‘.".‘.".‘t'

PFVKT,-(SP)
PEVNT#+2,-(SP)
NECV,-(SP)
NECV+2,-(SP)
(SEF)

RICBITO> = RUN CHAN
R1<BITI> = RUN CHAN
FRROR FLAGS DR

77 SAVE PFVNT.
;3 SAVE NFCV.

3; CLFAR EKROPR FLAG.

A ONLY (INCLUDES DMA AND MODEM CONTROL).
8 ONLY.
LERQ.

NEC7201 SYNC/ASYNC (MULTI-PROTOCOL) SERIAL INTERFACE.
INCLUPES AR INTEL 8254 TRIPLE PIT FOR BAUD RATE GENERATION.

FIRST, SET UP THE 8AUD GENERATOR, AND VERIFY THAT
GENERAL PUKPOSE TIMER 2 (B00i4Z) WORKS AS ADVERTISED.

SECOND SEPIAL PORT NEC7201

£0
El
E?
L3
E4
ES

LTI U TR T |

RAMLO

1$

#8170, (SEF)
NECXIT

$5SL2+36,R4
#PR6

#066, (R4)
166, (R4)
#264,(R4)
HZB00,~(R4)
H2800¢1, (R4)
A4800,~(R4)
A4800+1,(R4)
A4800,-(R4)
A4800+1,(R4)

#35,PEVNT
KPR6,PEVNT+2
#PITT,SCSRA
R2

RO

RO

RO, .

R?

2%
#BIT1,(SEF)

ROM IN VECTOR SPACE -- CAN”T RUN

18254 TIMER 2 (800HZ) DOESN®T INTERRUPT
ASYNC MODE, DATA XFER INCOMPLETE

SYNC MODE, LOF-SDLC NOT RECEIVED

SYNC MODE, DATA XFER INCOMPLETE
SYNC/ASYNC MODES, RECEIVED DATA INCORRECT

; VECTOR SPACE USABLE ??
; PROCEED 1F SO.
;7 EO = ROM IN VECTOR SPACE -~ CAN°T RUN

; GET 18254 CONTROL REG ADDRESS.

; RAISE CPU.

5 CHAR A <TIMER-012-BYTESYMODE-31BIN>.
s CHAN B <TIMER-11 SAME d.
; B00HZ <TIMER-21 SAME EXCEPY MODE-2>.
; SET 800HZ DIVIDER == S0HZ

; SET CHAN B...

;oo AND CHAN A FOR ASYNC 4800 (SYNC 76.8K).

J SET PEVNT VECTOR...

7essAND ENABLE T1T.

; LOWER CPU.

s DELAY, PEVNT SHOULD COME IN...
;<e<AND GIVE A FEW TICKS (MORE THAN 1).

;3 E1 = 18254 TIMER 2 (B00HZ) DOESN"T INTERRUPT
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KXT11CA Native Firmware MACRO V05.00 00:51
SECOND SERIAL PDRT NEC7201

162106 005037 177520 2§: CLR
162112 012714 000260 MOV
162116 000434 BR
162120 005202 362 INC
162122 000002 RTI
162124 000020 HZ800: 1€,
162126 000200 A4800: 128,

Page 19-1

SCSFA
$260,(R4)
NEC.DATA

R2

7 TURN OFF PEVNT...
o=+ AND TIMER 2 (MODE-0).
J}ee<AND MOVE ON.

; ON "PEVNT", TICK AND RETURN.

DIVIDER YTELDS == 50HZ
DIVIDER YTELDS ASYNC 4800 AND/OR SYNC 76.8K.
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SECOND SERIAL PODRT NEC7201

162130
162132
162134
162136
162140
162142
162144
162146

162150
162152
162154
162156
162160
162162
162164
162166
162170
162172
162174
162176
162200
162202
162204
162206

000003
000004
177774
177776
000000
000002
170002
170004
170006
170010

000
002
004
003
00S
000
001
1717171117

000
002
004
006
007
003
00S
000
000
000
001
1777717
001
003
005
17717717

030
024
104
301
152
020
036

030
024
040
000
176
311
153
200
100
020
036

004
300
142

Ne e Ne e N4 No NP N6 N Ne N

o

x

>
"

CHX=
STAT=
RDB=
CTRL=
xba=
KAT=
MODE =
STATS=
INHIB=

ASYNC

PR

«SET:

SYNC

L Ne Ne Ne

«SET:

C.CLR:

00:51

la
2.
3.
4.
S.

CHAN
ChAN
CHAN
CHAN
CHAN

13
14
-4
-2

0

2
THP1
TMP2
T™P3
THPA

SET-UP

«BYTE
.BYTE
-BYTE
«BYTE
-BYTE
.BYTE
~RYTE

-1

SET-UP

+.BYTE
-BYTE
+BYTE
+BYTE
.BYTE
-BYTE
.BYTE
-BYTZ
.BYTE
«BYTE
«BYTL

-1

-BYTE
«BYTE
«BYTH

-1

Page 20

FIVE PASS SYNC/ASYNC DATA TEST.

ASYNC (4800 BAUD).
ASYNC (4800 BAUD).
SYNC (76.8K BAUD).
SYNC (76.8K BAUD).

SYNC,

CODE
—-
030
024
104
301
152
020
036

cope
030
024
040
000
176
311
153
200
100
020
036

004
300
142

DMA DRIVEN.

*** REQUIRES EXTERNAL LOOP-BACKS (2) ***

; DEDICATE R3 AS "CHAN-A" AND...

seeeR4 AS "CHAN-IN-TEST™ PORT POINTERS.
INDICES TD CHAN A/B STATUS...

«esRCVR DATA...

+o+CONTROL...

«esAND XMTR DATA PORTS.

EQUATE A KEFP-ALIVE-TIMER...

e« SET-UP/MODE FLAG...

eesSTATUS BYTES...

eesAND INHIBIT (A/B) FLAG IN RAM.

e Ne N4 N Ne N N Ne

Ne Ne Ne Ne e N N

e N N

FUNCTION |

COMMAND

BUS INTERFACE
PROTOCOL

RCYR CONTROL
XKMTR CONTROUL
CNMMAND

INT CONTROL

INT CONTROL

INT CONTROL
RCVR
XMTP

<CHANNEL RESET>.
<NON-VECTODRED!PRI1INO-DMA>.
<X161ASYNC-1-STOPIND-PARITYD>.
<B-BPCIRX-ENAB>.
<B-3PCITX-ENABIPRTYX-B>.
<RESET-EXT-INTS>.
<RXI-ON-ALLICAVITX-IEYKO-EXT-1ED.

FUNCTION
;5 COMAND <CHANNEL RESET>.
; BUS INTERFACE (NON-VECTOREDIPRII INO-DMA>.
; PROTOCOL <X11SDLCISYNCINO-PARITYD>.
s SYNC 1 <SEARCH ADDRESS -~ UNUSED>.
; SYNC 2 <FLAG CODE>.
s KCVP CONTROL <B8~BPCICRC-ENABIRX-ENAB>.
; XMTR CONTROL <B-BPCITX-ENABICCITTIPRTYX-BICRC-ENAB)>.
; COMMAND CRESET TX-CRC-GEN>.
; COMMAND CRESET RX-CRC-GEN>.
7 COMMAND <RESET EXT-INT>.
4

CRXT-ON~ALLYCAVITX~TEINO-EXT-1ED>.

CKEEP-CAVIDISABLE~ALL-ELSF>
<RX-DISABLE>.
<TX-DISABLE>.
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- 17 SECNND SERTAL PORT NEC7201

1 ;

2 ; FIRST, SLE IF EITHER CHAN 15 INHIBITED.

3 1

4 162210 005000 NFC.DATA: CLR RO

S 162212 032701 000003 81T #RITL1IBITO,P1 - ; SYNGLE CHAN SELECTED ??

6 162216 001407 BFQ 15 ; PROCEED IF NOT (KON BOTH).

7 162220 012700 175714 MOV H#SSL2+414,R0 ; YES, ASSUME RUN A, INHIBIT B...

8 162224 032701 000001 BIT 4BITO,R1

9 162230 001002 BNE 1$ ;+««AND SKIP IF WE GUESSED RIGHT.

10 162232 012700 175704 Moy #SSL2+4,R0 ; ELSF, SET TN INHIBIT A.

11 162236 010065 170010 182 MOV kO, TNHIB(STOP) ; SET/CLEAR CHAN INHIBIT FLAG.

12 ;

13 ; 1ST 4 PASSES.

14 ;

15 162242 012700 162130 NEC.ASYNC: MOV HA.SET,RO > ASYNC MODF FIRST...

16 162246 000405 BR NEC. AR

17 162250 012700 162150 NEC.SYNC: MOV H#S.SET,PO e+« THEN, SYNC (SDLC) MODE...

18 162254 052737 000004 177520 ers #4,S5CSRA ;oo KEQUIRES <SYNCMAI-SYNCMB> IN CSRA.
19 162262 010065 170004 NFEC.AN: MOV RO,MODE(STOP) ; SAVF PUTINTER AS SYNC/ASYNC FLAG.

20 162266 012703 175704 MOV #651.2+44,ClA 5 SET CHAN-A CONTROL PORT POINTER.

21 162272 012704 175714 MOV #S55L2+14,CHX ; SFT CHAN-B A5 CURRENT CHAN-IN-TEST.
22 162276 111013 MOVP (RO),(CHA)

23 162300 116013 000001 MOVE 1(RO),4(CHA) ; COMMAND <CHAN-A-RESET (INCLUDES INT LOGIC)>.
24 162304 000240 NOP 7 WAIT A MOMENT.

25 162306 112014 MOVB (RO)Y+, (CHX) .

26 162310 112014 Mnve (RO)+, (CHX) 3 COMMAND <CHAN-B-RESET>.

27 162312 000240 NOP ; WAIT AGAIN.

28 162314 106427 000200 162 MTPS #PR4 ; RAISE CPU.

29 162320 026504 170010 CcMp INHIB(STOP),CHX ; THIS CHANNEL INHIBITED ?7

30 162324 001511 BFQ 5$ ; BR TF 50.

31 162326 112013 MOVR (RO)+, (CHA) ; ELSE, POINT TO.as

32 162330 112013 NOVB (RO)+,(CHR) 7+.-AND SET BUS-INTERFACE (CR2A ALWAYS).
33 162332 112014 252 uove (RO)+, (CHX) ; POINT TO0...

34 162334 112014 MOVB (RO)Y+, (CHX) ;ee«AND SET-UP THE REST.

35 162336 105710 TSTB (RO)

36 162340 100374 HPL zZ5

37 162342 012701 163666 MoV #FLT10,R1 ;7 XMT BUFFER POINTER => Rl.

38 162346 010502 MOV 5T0P,R2

39 162350 062702 150002 ADD #BUFRL,R2 ; RCV BUFFER POINTER => R2.

40 162354 010246 MOV R2,-(SP) ; SAVE A COPY OF R2.

41 162356 012700 000020 uov #16.,R0

42 162362 005022 352 CLR (R2)+ s CLEAK IT...

43 162364 077002 508 RO, 35S

44 162366 011602 MOV (sP),R2 ;+e«AND RESET POINTER.

45 162370 005065 170006 CLR STATS(STOP) 7 CLEAR SAVED STATUS...

46 162374 005065 170002 CLR KAT(STUP) ;eesAND KEEP-ALTIVF-TIMER.

47 162400 012737 163522 000070 MOV KNEC.I1,NECV ; SET VECTODR...

48 162406 012737 000200 000072 MOV HPRA,NECV*2

49 162414 106427 000000 MTPS #PRO ;+ssAND LOWER CPU.

50 162420 012700 000001 MOy #1,R0 ; INIT BYTE COUNTIS (RCV=0, XMT=1)...
51 162424 112164 000002 NDVB (R1)+,XDB(CHX) ;...XMIT 1ST BYTE...
52 162430 112714 000300 MOV #<3*BIT6>, (CHX) ;eooAND CUMMAND <RESET-IDLE/CRC-LATCH>.
53 162434 026527 170004 162150 CcMP MODF(STOP), #5.SFET ; SYNC MODE ?7?

54 162442 001411 BEQ 415 ; BR IF 50,
55
56 162444 020027 011322 45: CcMp RO,#<18.*RITB>118. ; ASYNC -~ 18 BYTES TRANSFERRED ?7
57 162450 001423 BF.Q - 435 ; BR IF 50.
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- 17 SFCOND SERIAL PORT NECT7201
58 162452 005365 170002 DFC KAT(STOP)
59 162456 001372 BNE 43 ; ELSE, HANG-AROOND.
60 162460 052715 000004 BIS #BIT2,(S5F) 77 F2 = ASYNC MODE, DATA XFER INCOMPLETE
61 162464 000415 BR 4335
62
63 162466 005765 170006 415: TST STATS(STUP) 7 SYNC -- <EOF> RECEIVED ??
64 162472 100405 BMI 425 ; BP IF sO.
65 162474 005365 170002 DEC KAT(STOP)
66 162500 001372 BNE 413 ; ELSF, SAME-OLE-CRAP.
67 162502 052715 000010 BIS #BIT3, (SEF) ;3 E3 = SYNC MODE, EOQF-SDLC NOT RECEIVED
68
69 162506 020027 012022 42§: CMP RO,2<20.*BITBY18.> ; BYTE COUNTS RIGHT ??
70 162512 001402 bEQ 435 ; PROCEED IF sa.
71 162534 052715 000020 BIS #BIT4, (SEF) ;7 E4 = SYNC MODE, DATA XFER INCOMPLETE
T2
73 162520 010065 170002 435: MOV RO,KAT(STOP) ; *** DEBUG SAVE FINAL BYTE COUNTS.
74 162524 012602 NOV (SP)+,R2 ; GET RCV-D...
75 162526 012701 163666 MOV #FLT10,R1 jeeeAND XMTD PDINTERS.
76 162532 012700 000022 MOV #18.,R0
77 162536 122221 445: CMPB (R2)+,(R1)+ ; RCY®D SAME AS THAT XMT'D 2?2
78 162540 001402 BEQ 45% ; BR IF SO.
79 162542 052715 000040 BIS #nITS, (SEF) 75 FS = SYNC/ASYNC MODES, RECEIVED DATA INCORRECT
80 162546 077005 4553 so8 RO, 445 , \
81 '
82 162550 012700 162200 5%: MOV #C.CLR,RO ; DONE, CLEAN-UP TABLE POINTER => RO.
83 162554 112014 652 HOvB (RO)Y+, (CHX) ; PDINT...
84 162556 112014 MOVB (RO)+,(CHX) 7e««AND CLEAR (RESET) AS NECESSARY.
85 162560 105710 TSTB (RO)
B6 162562 100374 BPL [}
87 162564 020403 cMp CHX,CHA ; BOTH CHANNELS DONE ?7?
88 162566 001405 BEQ 13 7 BR IF S0.
89 162570 010304 MoV CHA,CHX ; ELSE, POINT TO CHAN A...
90 162572 016500 170004 MOV MODE($TOP), RO 7ee+GET SET-UP POINTER => RO...
91 162576 005720 TST (RO)+ ;7e«.BUMP PAST THE CHAN-RESET...
92 162600 000645 BT 1$ 7e++AND GO “ROUND ONCE.
93
94 162602 026527 170004 162150 7S5: CMP MODE(STOP),#S.SET ; SYNC MODE DONE 2?7
95 162610 001217 BNE NFC.SYNC ¢+ NO, DO IT NOW.
96
97 162612 026503 170010 cMp INHIB(STOP),CHA ; CHAN A INHIBITED 2?7
98 162616 001002 BNE REC.DMA ; PROCEFD TO DMA AND MODEM TESTS IF NOT...
99 162620 000137 163470 JMpP NECXIT ;+++ELSE, QUIT HERE.
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- 17 SECOND SERIAL PORT NEC7201

1 ;

2 ; S5TH PASS USES DMA (ASSUMING THAT 8016 IS ALIVE AND WELL).

3 ; THE 7201 CHIP IS STILL SET-UP FOR “CHAN A SYNC" NODF.

4 7

5 162624 106427 000200 NEC.DMA: MTPS #PR4

6 162630 012701 162650 MOV #2s5,R1 7 ADJUST CHAN A SET-UP.

7 162634 012702 000004 MOV #4,72 )

8 162640 112113 15: MOVB (R1)+,(CHRA) ; POINT T0O...

9 162642 112113 MDVB (R1)+,(CHR) e+e AND CHANGE...

10 162644 077203 soB R2,1$ 7+++THE FOLLOWING 4 RFGISTERS.

11 162646 000404 BR 3$

12 162650 002 025 25: -BYTE 2, 025 7 CHANGE BUS-INTERFACE TO <CHAN-A-DMA>
13 162652 003 m -BYTE 3, 31 ; ENABLE RECVR...

14 162654 005 151 -BYTE 5, 151 jesaAND XMITTR.

1S 162656 001 016 +BYTE 1, 016 ; CHANGE INT CONTROL TO <RXI-ON-1ST-CHAR>
16

17 ;DEFINE THE DMA CHIP REGISTERS THAT ARE USED BELOW.

18 000070 MMR= 70 3 MASTER MODE REGISTER.

19 000056 STATI= 56 7 CHANNEL 1 STATUS.

20 000054 CMDR= 54 ;ea«AND COMMAND REGISTER (FOR BOTH).

21 000046 CHAlH= 46 7 CHAIN ADDRESS REGISTERS HIGH (SEG/TAG)...

22 000044 CAA2H= 44

23 000042 CHAlL= 42 je<sAND THE LOW (OFFSET) HALFS.

24 000040 CHA2L= 40 '

25 000001 1C= 1 7 TERMINAL COONT STATUS BIT (BITO0).

26 020000 IP= 20000 ;7 INTERRUPT POSTLD (DONE) STATUS BIT (BIT13).
27

28 162660 010500 38: MOV $TUP,RO

29 162662 062700 150002 ADD #BUFR1, 70 3 GET BUFFER POINTER.

30 162666 012701 000020 MOV #16.,R1

31 162672 005020 3542 CLR (RO )+ 7 CLEAR RECFIVING BUFFER.

32 162674 077102 508 R1,358

33 162676 012737 163632 000070 HOV BIXIT#2,MECV ; CHANGE THE VECTOR (INTS DISMISSED).
34 162704 012704 174400 MOV #SDHA,R4 7 SET-UP THE DMA ENGINE.

35 162710 005064 000054 CLR CMDR(R4) ; CHIP RESET.

36 162714 012764 000115 000070 MoV #115,MMR(R4) 7 SET MASTER MODE <VIIWAITICPINTLVIENAB>.
37 162722 012764 000074 000054 MOV #40134,CMDR(R4) ; CLEAR IE’S...

38 162730 012764 000075 000054 MoV #41134,CHDR(RA) ;...BOTH CHANNELS.

39 162736 005064 000046 CLR CHATIH(R4) ;7 CLEAR HI CHAIN ADDRESS...

40 162742 005064 000044 CLR CHA2H(R4) 3 +e«BOTH CHANNELS.

41 162746 012764 163004 000040 MOV #45, CHA2L (R4) 7 SET CHAN 2 (XMT)...

42 162754 012764 163024 000042 MOV #55,CHAIL(RA) 7e-«AND CHAN 1 (RCV) CHAIN ADDRESSES.
43 162762 012764 000240 000054 MOV #240,CMDR(RA) # CHAIN-LOAD CHAN 1 (RCVR)...

44 162770 060564 000002 ADD STOP,2(R4) e+« AND ADJUST BUFR1 ADDRESS.

45 162774 012764 000241 000054 L1s}) #241,CMDR(RY) 7 CHAIN~LOAD AND START CHAK 2 (XMTR).
46 163002 000420 B8R 65

47 163004 001602 45: 1602 3 CHAIN-LOAD ARA, ARH, OPK, AND CH-MODE.
48 163006 000000 163666 0, FLT1O0 7 FROM -- DATA TABLE.

49 163012 000020 175707 20, 175706+1 ; 10 ---- 7201 XDB(LB), NO AUTO-INCR.
50 163016 000022 18. ; OPK --- 18 BYTES.

51 163020 000020 001201 20, 1201 ;7 MODE -~ SFT-REQ,IP-ON-TCIEOP,SNGL,BYTE~BYTE.
52 163024 001602 5§ 1602

53 163026 000020 175703 20, 175702+1 ; FROM —- 7201 ROB(LB), NO AUTO-INCR.
54 163032 000000 150002 0, BUFR1 ; TO -~~~ LOCAL BUFR1.

55 163036 000024 20. ; OPK --- 20 BYTES (18 DATA + 2 CRC).
56 163040 000000 001201 9, 1201 7 MODE ~- SAME AS ABUVE (EXCEPT NO SFT-REQ).

3,
-
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58
59
60
61
62
63
64
65
66
67

68
69
70
K3
12
73
74
15
76
77
78
19

KXT11CA Native Firmware AACRO V05.00

SECOND

163044
163050
163052
163054
163062
163064
163066
163070
163076
163100
163100

163104
163110
163112
163116
163122
163124
163126
163132

163134
163140

SERIAL PORT NEC7201

112713
005000
106400
032764
001002
077005
000404
032764
001002

052715

012700
010501
062701
012702
122021
001402
052715
077205

005037
005064

000300

020000

000001

000100
163666
150002
000022
000200

177520
000054

000056

000056

65:

782

8S:

1162

125:

135:

00:51

MOVB
CLR
MTPS
BIT
8NE
S0
BR
BIT
BNE

BIS

Mov
MOV
ADD
MOV
cwpPH
BEQ
bIS
s0p

CLR
CLR

Page 22-1

#<3*B1IT6>, (CHA)

RO
RO

#IP,STAT1(R4)

#TC,STATI(RY)

11%
#3176, (SEF)

¥FLT10,RO
$TOP,R1
#BUFRL,R1
k18.,R2
(RO)Y+,(R1)+
13$

8117, (SEF)
R2,125

SCSRA
CMDR(R4)
'

;3 COMMAND <RESET-IDLE/CRC~LATCH>...

’+..LONEK CPU.
JeesAND WAIT FOR CHAN1 (RCVR) DONE.

;7 GOT <IP>, SHOULD ALSO HAVE <TC>.
; BR IF SO (ALL RECEIVED).

77 F6 = LMA MNDF, DATA XFFR INCOMPLFTE

; CHECK DATA.

; BR TF OK.

;7 ET = DMA MODF RECEIVED DATA INCORRFCT
; Loop.

; ALL DONE, CLEAR CSRA...
3++<RESET DMA CHIP AND FALL THRU.
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SECOND SERIAL PORT NEC7201

163144
163150
163152
163156
163162
163166
163172
163174
163200
163204
163210
163214
163222
163224

163226
163230
163232
163236
163242
163244
163246
163250
163252
163256
163260
163264
163266
163266

163272
163274
163302
163304
163306
163310
163312
163316
163320
163324
163326
163326

163332
163334
163342

000004

106427
010304
062704
112713
112714
012700
077001
112713
112714
112713
112714
012737
005001
005002

005000
106400
112713
112713
105701
001002
077003
000406
032701
001403
032701
001002

052715

005002
1127317
105702
001002
077003
000406
032702
001403
032702
001402

0652715

005002
052737
105702

000200
000010
000030
000030
000031
000021
000021
000005

000005
163640

000005
000002

000040

000010

000400

000010

000010

000040

001000

000020

000070

177520

177520

HB=

. (N Ne N

z
NEC.MDM: MTPS

152

[N YR YA

S

-3 Ne Ne N

105

NEXT,

s we N

152
125

FINALLY,

00:51

24

MOV
ADD
Move
MOVB
MOV
s0B
MOVB
MOvH
MOVB
MOVB
MOV
CLR
CLR

CLR
4TPS
MOVB
L0) A:]
TSTB
BNE

SOb
8r

BIT
BFQ
BIT
BNE

BIS

Page 23

TEST ALL THE MODEM CONTROL FUNCTIONS.

;7 REDFFINF R4 AS CHAN B POINTER.

#PRA ; RAISE CPU.

CHA,CHB

#10,CHB ; SET CHAM B POINTER.
#<3*BIT3>,(CAA) ; CCHAN-RESFT>.
$<3*BIT3>,(CHB)

#100%2/5,R0 33DELAY 100 USEC.

RO, .

$<2*BIT3>11,(CHA) ; <RESET-EXT>, POINT TO CRl...
#<2*BIT3>11,(CHB)

#5, (CHA) 7eeeAND SET CCAVETNT-ON-EXT>.
#5,(CHB)

¥NEC.EX,NECY 3 SET THE VECTOR.

Rr1 ; CLEAK A SPACE FOR SRO(A)e..
R2 3eeeAND SRO(B).

RO,
RO
¥5,(CHA)
#2,(CHA)

#BITS,P1
(13
$RIT3,R1
78

$BIT8, (SEF)

TEST REQ-TO-SEND, CLEAR-TO-SEND, AND RCVR-READY BITS.

KEEP-ALIVE TIMER.

LOWER CPU.

POINT T0 CRS(A)...

e-<AND SET <REQ-TO-SEND>.

SHOULD GET SRO(A) STATUS INTERRUPY.
BR IF S0O.

W Ne N2 N N Ne

;7 INTERRUPT NOT RECEIVED.
;7 SHOULD HAAVE <CLR-TO-SEND)...

7eesAND <CRCVR-READY>.

77 E8 = STATUS WKONG OR NO INTERRUPT WITH REQ-TO-SEND SET

TFST TT108/2 (IN CSRA) AND DATA-MODE BITS.

CLR
40VB
TSTR
BNE
SOb
BR
BIT
8FQ
BIT
BEQ

BYS

R2
#BIT3,SCSRA
R2

#BITI,R2
105
#BITS5,R2
1135

#BIT9, (SEF)

SET <TT108/2>.
SHOULD GET SRO(B) STATUS INTERROPT.
BR IF sSO. ,

o s Ne

INTERRUPT NOT RECEIVED.
SHOULD FAVE <DATA-MODE>...

Ne e

3eeAND NOT CINCOMING-CALLD>.

73 F9 = STATUS WRONG OR NO INTERRUPT WITH TT108/2 SET

TEST TERM-IN-SERV (CSRA), TT142 (CSRB), AND INCOMING-CALL BITS.

CLR
8IS

TSTR

R2
#BIT4,SCSRA
k2

7 SET CTERM-IN-SERV>.
; SHOULD GET ANOTHER SRO(B) CHANGE.
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59
60
61
62
63
64
65
66

67
68
69
70
71

Te
73

74
15
76

71
78
79
80
81

82
83
84
BS

(

KXT11CA Native Firmware MACRO VO0S5.00
SECOND SERIAL PORT N2C7201

163344
163346
163350
163352
163360
1631362
163366
163370
163370

001002
077003
000407
0327317
001403
032702
001002

000001 177522 13$:

000040

1452

052715 002000

’

7
163374 1
163402
163406
163410
163414
163420
163422
163426
163432
163436
163440
163444
163446
163452
163454
163454

042737
012700
077001
005037
012700
077001
112713
112713
012700
077001
032701
001003
032702
001402

000010
000031

177520 582

177520
000031

000005
000000
000031

000050
000050

1652
052715 004000
163460
163464
163470
163470
163474
163500
163504
163510
163512
163514
163520

112713
112714

000030
000030

1782

NECXIT:
012637
012637
012637
012637
011500
001402
052700
000207

000072
000070
000106
000104

070000
30006S:

00:51 Page 23-1

oNE 1338

s08 RO, 128

BR 145

BIT #BIT0,$CSRE
BFQ 145

BIT $AITS,R2

INE 1535

BIS #RIT10, (SEF)

FINALLY, TURN

BIC
MOV
s08B
CLR
MOV
s08
MOVB
4ove
MOV
508
BIT
BNE
BIT
BFQ

BIS

MOVB
MOVE

MOV
Llel
MOV
MOV
My
8EQ
BIS
RETURN

; INTERRUPT NOT RECEIVED.
; SHOULD HAVE <TT142> IN CSRB...

7+-+AND CINCOMING-CALLY>.

;7 E10 = STATUS WRONG OR NO INTERRUPT WITH TERM-IN-SERVY

ALL THAT STUFF OFF 1111}

#B1T3,SCSRA
#100%2/5,%0
RO, .

$CSRA
#100*2/5,R0
K0, .

45, (CRR)

#0, (CHA)
#100%2/5,R0
RO, .
BBITSIBITI, R
165 °
HBRITS1BITI,R2
115

#81T11, (SEF)

#<3*BIT3>,(CHR)
#<3*BIT3>,(CHB)

(SP)+,NECV+2
(SP)+,NECY
(SP)+,PEVNT+2
(SP)+,PEVANT
(SEF), KO
30006S
#<T1*BIT12>,R0

; CLEAR <TT108/2>
;7DELAY 100 USEC.

CLEAR <TERM-IN-SERV>.
sDELAY 100 USEC.

e N

POINT TO CRS(A)...
eesAND CLEAR <PEQ~TO-SEND>.
sDELAY 100 USEC.

e N W

~

<CSIRR>. IN SRO{A) SHOULD BE CLEAR...

;eseAND CICYDM> IN SRO(B) AS WELL.

7 E11 = STATUS WRONG WITH EVERYTHING OFF

~

;7 ALL DONE, RESFT THE CHIP.

;7 RESTORE NECV.
77 RESTORF. PEVNT.

; ERROR RITS => RO<11:00>,..

3eesAND SKIP IF NONE.

;7 ELSE, ADD TEST NUM => ROC15:12>...
;ee«AND RETURN (NZ).

.
’
.
,
.
s
.
’

SET
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SECOND SERIAL PORT NECT7201

163522
163530
163534
1635136
163540
163542

163544
163546
163550
163554
163556
163560
163564

163566
163572
163576

163600
163606
163612
163620
163624

163630
163632
163636

163640
163644
163650
163654
163660
163664

163666
163670
163700
163710

112763
116346
006016
103420
006016
103411

105711
001404
112164
005200
000424
112714
000421

116422
062700
000414

116465
112714
116465
112714
112714

005726
112713
000002

112713

112714
116301
116402
112713
000002

015
001
376
000000

000002
000004

000002
000050

177176
000400

1717774
000001
177774
000060
000020

000070

000020

000020

1771774

177774

000070

012
002
375

000010

170006
170007

004
373

RO (LO=XMT, HI=RCV).

; POINT TO SR2B...

MOVR STAT+10(CHA),-(SP) ;..-AND PUSH VECY/COND.

; BIT 0 => “C"...
;ee<AND BR YF EXT/SPECIAL (1, 3, S, OR
; BIT 1 => mC™,..
}+««AND BP IF RCVR (2 OR 6)...
;e«.ELSE FALL THRU (0 DR 4).

XMIT —~- ANYTHING LEFT ??

BR TIF NOT.

SEND NEXT BYTE...
«+« AND COUNT I7Y.

e N Ne N

;7 XMIT DONE, COMMAND <RESET-TXIP)>...
e« AND RETURN

; KCVR -~ STUFF THE CHAR...
3-+.AND COYNT IT.,

;
3 SYNC/ASYNC DATA TEST TNTERRUPT HANDLER.
; BYTE COUNTS ARE MAINTAINED IN
;
NEC.1: MOVE #2,10(CHA)
ROR (sP)
BCS ISEXT
ROR - (SP)
BCS IRX
ITX: TSTB (RL)
BEQ 1$
MOVA (R1)+,XDB(CHX)
INC RO
BR IXIT
153 MOVB §<5*BIT3>, (CHX)
BR IXIe
IKX: MOVB RDE(CHX), (R2)+
ADD §<1*BIT8>,R0
BR xirt ¢

ISEXT: MOVB STAT(CHX),STATS(STOP) ; EXTERNAL/SPECIAL, GET SRO...

MOvVB #1, (CHX)

MOVB STAT(CHX),STATS+1(STUP) ;...AND SR1.

1§52 MOVB #<6*BIT3>, (CHX)
MovB H#<2*BIT3>, (CHX)

IXIT: TST (SP)+
MOVB #<7*BIT3>,(CRHA)
RTI .

EC.EX: MOVB #<2*BIT3>,(CHRN)
MOVB #<2*BIT3>, (CHB)
MOVB STAT(CHA),R1
MOVB STAT(CHB),R2
MOVB #<7*BIT3>, (CHA)
RTI

FLOATING 1 AND O DATA TABLE.

. Ne Ne

r
FLT10: .BYTE iS5, 12

; COMMAND <RESET-ERROR>...
7eeeAND <RESET-EXTERNAL>.

; FIX STACK.
7 STIGNAL <END-OF-INTERRUPTD>.
;eeaAND RETURN.

MODEM CONTROL TEST INTERRUPT HANDLER.

s COMMAND <RESET-EXTERNAL>.
; DITTO.

; GFT SRO(A)...

;e«<AND SRO(B).

3 SIGNAL <END-CF-INTERRUPT>.

; SYNC PATR.

FLT1: «BYTE 001, 002, 004, 010, 020, 040, 100, 200 ; FLOATING 1.
;

FLTO: +BYTE 376, 3715, 373, 367, 357, 337, 211, 1711

" «WDRD 0

-DSABL AMA

FLOATING O.
; TERMINATOR.

n
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LBTEST - LOOP BACK TESTS

1 +SBTTL LBTEST -~ LOOP BACK TESTS
2

3 <ENABLE GBL,LC

4 ;

5 ; Module name: LOOP BACK TEST - LBTFST
6 ;

7 ; System: KXT11-CA Native Firmware

8 ;

9 ;

10 ;
11 ;

12 ; Functional Description:
13 ;
14 ; This module controls the execution of the loop back
15 ; The tests are:
16 ;

17 ; SLUY

18 [ SLU2A
19 3 SLU?B

20 ; P10

21 ; Power Up Tests

22 ;

23 ; : 1
24 H [

25 ; Input Parameters:

26 H

27 ; None

28 ;

29 ; Output Parameters:

30 3
31 ; None

32 ;

kX ;

34 ; PRoutines Used:

35 ;

36 ; 1) Execute Test (EXTEST)

37 ; 2) Pouwer Up Tests (PUTEST)

38

tests.
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LATFST - LOOP BACK TESTS

B P bt et b b b et b et b
OVWOWATNLAWN OO DN LW -

NNON
RN N

NN
(=3,

163712
163712

163712
163716

163722
163726

163732
163736
163742
163746
1631752
163756

163762
163766

163772
163776

012700
004767

012702
004767

012701
012702
004767
012701
012702
004767

012702
004767

004767
000745

(

000006
003256

000006
006636

000001
000007
006622

000002
000007
006606

000010
006576

006326

LBTFST::

LB100:

00:51

MOV
CALL

MOV
CALL

MOV
MOV
CALL
MOV
MOV
CALL

wny
CALL

CALL

BR

Page 76

§CSTMD, RO
SETLED

86,P2
EXTFEST

§21T0,R1
#7,R2
EXTFST
#BIT1,R1
¥7,R2
EXTEST

$10,R2
EXTFST

PUTEST

L8100

PROCEDURE. CONTINUOUS SELF TEST
* DO UNTIL POWER DOWN

* * SET LEDS TO LOOP BACK TEST DISPLAY
* * TEST SLU1 LOOP BACK

* * TELST SLU2 CHANNEL A
* * TLST SLU2 CHANNEL B

* * TEST PID

* * PELRFORM PUWER UP SELF TESTS
* END UNTIL

FND CONTINUGUS SELF TEST
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RESTRT - RESTART HANDLER

1 «SBTTL RESTRT ~ RLSTART HANDLER
2 +ENABLE LC,OBL

3 164000 . = 164000

4

S ;

6 ;7 Module name: RESTRT - RESTART

7 ;

8 ; System: KXT11-CA Native Firmware
9 H

10 ;

11 ;

12 ;

13 ;

14 ;

15 ; fFunctional Description:

16 ;

17 ;This module handles the restart interrupt at location 173004.
18 ;

19 ;Input Parameters:

20 ;

21 3 NOINF

22 ;

23 ;0utput Parameters “ f
24 ; '

25 H NON®

26 ;

27 ;Data Structures Osed

28 ;

29 sRoutines Used

30 ;

31 ; 1. SODTM (Jump to)

32 5

33 3 2. QCOMIN (jJuamp to)

34 ;

35 ; 3. TRAP4 (jump to)

36 3

37 ; 4. TRAP10 (jump to)

38 3

39 ; 5. TRAP24 (jump to)
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RESTRT - PESTART HANDLER

1 7" PROCEDURE RESTART HANDLER

2 164000 RESTRT: :

3 3* * IF BREAK CAUSED RESTART

4 164000 132737 000020 177522 BITB #BIT4,@RKL.CSB

S 164006 001437 BEQ RE400

6 164010 132737 000040 177522 31T #BITS,@#KL.CSB

7 164016 001433 BEQ RE400

8 164020 132737 000100 177522 BITB #BIT6,@#KL.CSP

9 164026 001427 BEQ RE400

10 i* * THEN

11 7* * * CLEAR NXM AND DPR IKDICATORS
12 164030 042737 100200 177530 BIC $<KXSDRT 1 KXSNXM>,@4KW.CSD

13 i* * * CLEAR BREAK

14 164036 005737 177562 ST @#RBUF1A

15 3* * * IF BREAK DISABLE BIT = 0

16 164042 032737 020000 175002 BYT $KXSBDF , @AKW.STA

17 164050 001015 BNE REZS50

18 7% % * THEN

19 3* * * * IF STATUS REGISTER SFRIAL ODT FLAG = 0
20 164052 032737 000100 175002 BIT #KXSSOF , @#KH.STA

21 164060 001005 BNE RF 200

22 ;% * % % THEN

23 . i* * * * * DISABLE BREAKS

24 164062 052737 020000 175002 BIS HKXSBOF, @AKW.STA

25 3* * * * » PLRFORM SERIAL ODT

26 164070 000167 000532 Jup SODTM  ;(NON STRUCTURED EXIT)

27 3% % % * ELSE

28 164074 RE200: :

29 3% * * % * REMOVE RETURN ADDR. AND PSW FROM STACK
30 164074 062706 000004 ADD 44,sP

31 3* * = * » DETURN TO SERIAL ODT VIA BREAK ENTRY POINT
32 164100 000167 000570 JMP BPXENT ;(NON STRUCTURED FXIT)

a3 ;% * * % END IF

14 ;* * * ELSE

35 164104 RE250¢

36 3% * * * RETURN FROM INTERRUPT

37 164104 000002 RTI ; (NON STRUCTURED EXIT)

38 i* * * END IF

39 i* * FEND IF

40 164106 RE400:

41 3% * IF FATAL ERROR FLAG OF STATUS REGISTER = 1
42 164106 032737 000040 175002 BIT #XXSFEF, @#KW.STA

43 164114 001401 8FQ RE450

44 ;* * THEN

45 ;% * % STOP

46 164116 000777 FAR:: 8P

47 ;* * ENF IF

48 164120 RE4502

49 3* * CASE CAUSE OF RESTART

50 ;* * WHFN Q BUS COMMAND RECEIVED

S1 164120 032737 000200 177530 BIT #XASDRT, BRKW.CSD

52 164126 001405 8EQ RES00

53 3% * * CLEAR NXM AND DPR INDICATORS
54 164130 042737 100200 177530 BIC §C<KXSDRT | KXSNXM>,R#KW.CSD

55 3* * * DECDDE COMMAND

56 164136 000167 003316 Jup QCOMIN  ; (NON STRUCTURED EXIT)

57 ;* * WHEN NXM
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114

164142
164150

164152
164160
164166
164170
164176
164204
164212
164214

164220
164224

164226
164234
164236
164244
164246

164252
164256

164260

164260
164264
164270
164270
164274
164274
164302
164304
164312
164314
164314

0327317
001500

042737
032737
001442
042737
052737
132737
001005
010637

012706
000421

132737
001411
132737
001405
010637

012706
000404

010637
012706

000167

0327317

001404

052766

000417

042737

g

N

100000

100200
004000

004000
000010

000010

077676
077676

000002
000004

157676
157676
137676
137676
002756

010000

000001

000010

MACRO V05.00

177530

177530
175002

175002

175002

177522

177524

177524

175002

000002

175002

RES00:

RE600 :

RE700:

REB00:

RE900:

RF1000:

00:51

BIT
BEQ

BIC
BIT

BEQ

BTS

BITH
BNE

MOV

MOV -

3R
BITHB
BEQ
BITSB
BEQ
MOV

MOV
BR

MOV

MOV
JMp
BIT
BEQ
BIS

BR

a1IC

Page 28-1

HKXSNXM,@KW.CSD
RE1040

3* * * CLEAR NXM AND DPR INDICATORS
#<KXSDRT 1 KXSNXMD,R#XNW.CSD
;% * ® IF STACK NXM TEST FLAG = 1

BKXSSXT,RHKW.STA
RE900
;Q
PR

HKXSSXT,@#KW.STR

. &

’
" §KXSSEF,REKW.STA

. N

*
*

HKXSMP2, QKW .CSB
RE600

*

;
;
SP,R§PTOPL +ADSTKD

L]
’

#RTOP1+ADSTKO, SP
REB00 ,

;l
#KXSMPO,@8AW.CSC
RE700
#KXSHMP1, R#KW.CSC
kE700

*

. e

SP,R$RTOP3+ADSTKO
. w
,

#RTOPI+ADSTKO, SP
RES00

*

~e

*

;
i
SP,RERTOP2+ADSTKO
s
;

#RTOP2+ADSTKO, SP
TRAP4

’
¥KXSHXF,@fKW.STA
RE1000
#1,2(se)

RE1010

’
HKXSSEF, 8RKW.STA

THEN

*

*

®

*

CLEAR STACK KXM TEST FLAG

SET STACK ERROR FLAG OF STATUS REG.

CASE MAP SELFCTION

WHEN MAP BIT 2 = 0

* SAVE STACK POINTER VALUE AT TOR 1
DEFAULT STACK OFFSET

* SET STACK POINTER TO THAT ADDRESS
2 1

WHEN MAP BITS O AND 1 = 11

* SAVE STACK POINTER VALUE AT TOR 3
DEFAULT STACK OFFSET

* SET STACK POINTER TO THAT ADDRESS

ELSE

* SAVE STACK POINTER VALUE AT TOR -
DEFAULT STACK OFFSET

* SET STACK POINTER TO THAT ADDRESS

FND CASE

~ APPLICATION

- APPLICATION

APPLICATION

EMULATE TRAP TO 4 (NON STRUCTURED EXIT)

ELSE

*

L4

IF NXM FLAG = 1

THEN
* SET THE CARRY FLAG OF RETURN PSW

FLSE

* CLEAR STACK ERROR FLAG
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RESTRT -~ RESTART HANDLER

115 ;¥ * % % * SET TEST STACK POINTER NXM FLAG = 1
116 164322 052737 004000 175002 BIS #KXSSXT,RRKW.STA

117 ;* * % * % TEST STACK BEFORE EMULATING TRAP
118 164330 005766 177776 TST ~2(SP) ;(READ NEXT TWO STACK SLOTS, WILL GET RESTART INT. IF STACK BAD)
119 164334 005766 177774 TST -4(SP)

120 ;* * * x * SpT TEST STACK POINTER NXM FLAG = 0
121 164340 042737 004000 175002 BIC #KXSSXT, Q8KW.STA

122 3* ¥ % = * EMULATE TRAP TO 4 (NON STRUCTURED EXIT)
123 164346 000167 002700 JMP TRAP4

124 ;% * * * END IF

125 164352 RE1010:

126 ;% *» * ENDIF

127 164352 KF1020:

128 ;* * WHEN HALT (TEST FOR HALT INSTRUCTION AT
129 H RETURN PC -2)

130 164352 162716 000002 RE10402 SUB #2,(5P)

131 164356 005776 000000 TST @(sp)

132 164362 001403 BFQ RE1045

133 164364 062716 000002 ADD #2,(sP)

134 164370 000412 BR KE1070

135 164372 062716 000002 RE10453 ADD $2,(5P)

136 3* * * IF ENTER ODT ON HALT FLAG = 1

137 164376 032737 000020 175002 BIT #KXSOHL,@RKW.STA

138 164404 001402 BFQ RE1050, - ]

139 3* * * THER

140 ;% * * * ENTER SERIAL ODT

141 164406 000167 000214 JMp SODTM  ;(NON STRUCTURED EXIT) :

142 ;* * * FLSE

143 164412 RF1050:

144 ;3* * * * RMOLATE TRAP TO 10

145 164412 000167 002676 Jmp TRAP10 ;(NON STRUCTURED EXIT)

146 ;* * * END IF

147 164416 KF1060:

148 3* * WHEN BHALT

149 164416 RE1070¢

150 164416 032737 001000 177530 BIT #FXSBAF, @#KW.CSD

151 164424 001411 . BEQ KF1080

152 ;* * % IF SODT OR QODT FLAG NOT SET

153 164426 032737 000300 175002 BIT #<CKXSSOF | KXSQOF>,@#KW.STA

154 164434 001002 BNE RE1072

155 s ;% % * THEN

156 s* * * * CMOLATE TRAP TO 24

157 164436 000167 002714 JMP TRAP24

158 ;* * * ELSE

159 164442 RFE1072:

160 ;* * * * CLEAR BHALT INDICATOR

161 164442 042737 001000 177530 B1IC #XXSBHF, Q#KW.CSD

162 i* * * END IF

163 164450 RE107S:

164 ;* * END CASE

165 164450 RE1080:

166 ;* * RETURN FROM INTERRUPT

167 164450 000002 RTI

168 #* END RESTART HANDLER
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SAVERG - SAVE REGISTERS

1 .SBTTL SAVERG - SAVE REGISTERS

2 -ENABLE LC,CBL

3

4 ;

S ; Module name: SAVERG - SAVE REGISTERS

6 ;

17 ; System: KXT11-CA Native Firmware

8 ;

9 ;

10 ;

11 ; Functional Description:

12 ;

13 3 This module is used by both the serial and Q bus ODT monitors. It
14 ; saves the contents of the users CPU registers. This module exits
15 ; by jumping back to the ODT monitor which called it. It determines
16 ; which UDT monitor it Is to return to by testing the state field of
17 ; the 10P status register. The following table discribes the use of the
18 ; native firmware reserved RAM for this purpose.

19 ;

20 ; NATIVE FIRMWARE RESERYED RAM USE

21 ;

22 ; .

23 ; , USE { ! ADDRESS

24 F 2 D b
25 ; BATTERY BACKUP FLAG 1 TOP OF NATIVE RAM

26 ; " " L) TOR -~ 2

27 ; BOOT TYPE FLAG WORD TOR - 4

28 ; NATIVE FIRMWARE FLAG WORD T0R ~ 6

29 ; APPLICATION STACK POINTER HOLD TOR - 10

30 3 " PS SAVE TOR ~ 12

31 ; " pc " TOR - 14

32 ; " sp * TOR - 16

33 ; " RS " ° TOR - 20

34 ; " R4 ™ TOR - 22

k1] ; " R} © TOk ~ 24

36 ; " R2 © TOR - 26

37 ; " RL ® TOR - 30

38 ; " RO TOR - 32

39 ; ODT TOP OF WORKING STACK TOR ~ 34

40 ; ODT STACK GUARD WORD TOR - 76

11 ; APPLICATION DEFAULT STACK TOR - 100

42 3 .

43 7 This routine exits by jumping to return address of QODTM

44 H or SONDTM depending on which mode the KXT is in.

45 7

46 ;Input Parameters:

47 H

48 H ALL CPU REGISTERS

49 H
50 ;0utput Parameters
51 H

52 ; STACK POINTER

53 7

54 ;Routines Used
55 }
56 ; NONE

57 ;
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SAVERG - SAVE REGISTERS

1 SNATIVE FIRMWARF RESERVFD RAM DEFINTIONS

2 ; THESE ARE ADDRESS OFFSETS FROM THE TOP OF THE NATIVE RAM

3

4 000000 BBF10 0 SBATTERY BACKUP FLAG 1 ADDRESS OFFSET

5 177776 BBF20 BBF10 - 2 ; .o " * 2 " b

6 171774 BOOTFO BBF?20 - 2 ;BOOT TYPE FLAG, SPECIFIES BODT DEVICE AND TEST
7 1777172 NFFWDO BOOTFO - 2 sNATIVE FIRMWARE FLAG WORD ADDRESS OFFSET
8

9 177770 APLPSO NFFWDO - 2 7 APPLICATION PS SAVE ADDRESS OFFSET

10 177766 APLPCOD APLPSO - 2 ; " pcC " " bl

11 177764 APLSPO APLPCO - 2 ; it sp " " b

12 177762 APLR50 APLSPO - 2 ; " RS " " " -
13 1777690 APLR40 APLR50 - 2 ; - R4 = " "

14 177756 APLR30 APLR40 - 2 ; " R} " “ "

15 177754 APLR20 APLR30 - 2 ; " R2 = " "

16 177752 APLR1O APLR20 - 2 ; " R1 " "

17 177150 APLROO APLR1O - 2 ; " RO " "

18 177746 ODTSTK APLROO - 2 ;ODT WORKING TOP OF STACK STACK ADDRESS OFFSEYT
19 1771702 ODTSTG -16 ;0DT STACK GUARD WORD ADDRESS OFFSET

20 177700 ADSTKO -100 7 APPLICATION DEFAULT TOP OF STACK OFFSET ADDRESS
21 ;

22 077776 RTOP1 17776 ;TOP OF RAM 1

23 137776 RTOP2 137776! s " " 2

24 157776 RTOP3 157776 ;" "3

25 000000 RAOTL 0 7BOTTOM OF RAM 1

26 040000 RBOT2 40000 ; " " "2

27 100000 RAOT3 100000 ; " " "3

28 077762 5P1 RTOP1 + APLSPO ;INITIAL ODT STACK 1 ABSOLUTE ADDRESS

29 137762 sP2 RTOP2 + APLSPO ; " " n 2 " "

30 157762 SP3 RTOP3 + APLSPO ; " “ " 3 " "

in 000014 SPOFF ~-APLSPO ;OFFSET OF STACK POINTER FROM TOP OF RAM
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SAVERG - SAVE REGISTERS

1 ;% PROCEDURE SAVE REGISTERS
2 164452 SAVERG::
3 ;* * CASE MAP BITS
4 ;* * WHEN MAP BIT 2 = 0
5 164452 032737 000010 177522 BIT #KXSMP2,REKW.CSB
6 164460 001005 BNE SR100
7 ;* * * SAVE USERS STACK POINTER AT ODT STACK 1
8 164462 010637 077762 MOV SP,A#SP1
9 ;¥ * * SET STACKX POINTER = ODT STACK 1
10 164466 012706 077762 MOV #SP1,SP
11 164472 000421 BR SR300
12 ;* * WHEN MAP BITS O AND 1 = 11
13 164474 032737 000002 177522 SR100: BIT BXXSMPO,Q8KW.CSB
14 164502 001411 BFQ SR200
15 164504 032737 000004 177522 BIT #KXSMP1,@HKW.CSH
16 164512 001405 8FQ SR200
17 ;* * * SAVE USERS STACK POINTFR AT ODT STACK 3
18 164514 010637 157762 MOV SP,QESP3
19 ;* * * SET STACK POINTER TO ODT STACK 3
20 164520 012706 157762 MOV #SP3,SP
21 164524 000404 BR SR300
22 ' ;* * ELSE
23 164526 SR200: ,
24 ' ;* * * SAVE USERS STACK POINTER AT ODT STACK 2
25 164526 010637 137762 MOV SP,Q#sSP2
26 ;% * * SET STACK POINTER TO ODT STACK 2
27 164532 012706 137762 NOV #sP2,SP
28 ;% * FND CASE
29 164536 SR300:
30 ;% * SAVE USER REGISTERS 5 THROUGH 0
31 164536 010546 MOV RS ,=-(SP)
32 164540 010446 MOV R4,~(SP)
33 164542 010346 MOV R3,-(SP)
34 164544 010246 NNV R2,-(SP)
35 164546 010146 NOV R1,-(SP)
36 164550 010046 MOV RO, ~(SP)
37 ;* * SET RS = TOP OF RAM ADDRESS
38 164552 010605 MOV SP,RS
39 164554 162705 177750 sus #APLROO, RS
40 ;% * SAVE USER PC AND PS
41 164560 016500 177764 Mov APLSPO(RS),RO
42 164564 012065 177766 MOV (RO)+,APLPCO(RS)
43 164570 012065 177770 MOV (RO)+,APLPSO(RS)
44 ;* * REMOVE USER PS AND PC FROM USER STACK
45 164574 010065 177764 MOV RO, APLSPO(RS)
46 ;* * WRITF GUARD WURD = 123456
47 164600 012765 123456 1717702 MOV #123456,0DTSTG(RS)
48 3* * IF STATUS REGISTER Q BUS ODT MODE FLAG SET
49 164606 032767 000200 010166 BIT #XXSQOF,KW.STA
50 164614 001402 BFQ SR400
51 ;* * THEN
52 s* * * ReTURN TO Q BUS ODT MONITOR (NON STRUCTURED JUMP TO Q
53 164616 000167 004622 JMP QSRET
54 i* * FLSE
55 164622 SR400:
56 ;* * * RETURN TO SERIAL ODT MONITOR (NON STRUCTURED JUMP 10
S7 164622 000167 000026 JMP ~ SSRFT



SHIALSIOZY FAVS (NJ »f
41 UN3 & «¢

1-1¢ °fed

15:00

6S
8s

SYILSIVEY JAVS - DUIANS
00°SO0A OUDYH d1eAwlT4d 3AFIEN VYITILXN - INIXXN

)

50



18]

KXTNF - KXT11CA Native Firmware aACRO V05.00 00:51 Page 32 (

SODTM - SERIAL ODT MONITOR

WD AN D WA=

MO NE N e Ne e Ne e e N N e N WE Ns we NS NE Ne Ne N6 Mo e Ne N N N Ne Ne e Ne Ne Ne Ne Ne Ne e Ne Na Ne Ne Mo Ne %o Ne e we Ne N4 Ne Ne N N N

<SBTTL SODTM - SERIAL ODT MONITOR

.ENABL LC,GBL

Module name? SODTM - SERIAL ODT MONITOR

System: KXT11-CA Wative Firmware

Functional Description:

This is the main controlling module for the serial O0DT mode.
It supervises the ODT function and on completion returns
control back to the application software.

Thetre ls a secondary entry point to this module. This

entry point is used by the RESTRT module when it determines
a BREAK was received on the console serial line and the IOP
was executing serial 0DT. This entry causes the 0D to

start with a fresh command prompt without effecting the
contents of the application register storage area.

The valid

Kn/ -
n/ -
/

a,n/
Rm,n/ -~

n
<LF> -

<CR> -
P -
Gn -

ODT commands are as follows:

Open register n (n = 0 through 7 and S)

Open location n

Re~open previous location or register

Examine locations m through n, leaving location n open
Examine registers m through n, leaving location n open
Deposit n in open register or location

Close last location or register, open next +

Close last location or register, open next -

Close location or register

Proceed with execution of application

£Execute application at location n

NOTE: A range examine can be aborted by pressing BREAK key.

Input Parameters:

NONE

Output Parameters:

NONE
Routines Used:

SAVERG
SETLED
ADDREG
EXAMIN
DYSPST
DATCUM
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58 ; DEPNS
59 ; GOPROC
60

KXTNF - KXT11CA Native Firmware MACRO V05.00 00:51 Page 33
SODTM - SERIAL ODT MONITOR

1 SREGISTER 3 IS USED AS THE FLAG REGISTER FOR ALL ODY ROUTINES

2 ;THE FOLLOWING ARE THE BIT DEFINITIONS FOR THIS REGISTER

3

4 000001 DCDFGB 1 ;DATA/COMMAND ROUTINE - DONE FLAG

5 000002 DARFGB 2 ;OATA/COMMAND ROUTINE -~ DATA RECV’D WITH COMM. FLAG
6 000004 ARDFGB 4 3 ADDRESS/REGISTER ROUTINE - DONE FLAG

7 000010 FCHFGB 10 7 ADDRESS/REGISTER ROUTINE - FIRST CHAR. RECV°D FLAG
8 000020 CNDFGB 20 ; 7SERIAL ODY MONITOR ROUTINE - CONDITION FLAG

9 000040 XOFFGB 40 JGENERAL - XOFF FLAG
10 000200 RFEGFGB 200 JGENERAL - REGISTER FLAG

11 100000 ERKFGB 100000 7GENERAL - FRROR FLAG

-
~N
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SERIAL ODT MONITOR

164626

164626

164634
164642

164650
164654

164654
164660

164664
164670
164674
164674
164700
164702
164704
164712
164714
164716
164724

164730
164734

164740
164746
164746

164746
164752

164756
164762

164766
164770

042737

0527317
042737

000167
012700
004767
1057317
004767

012700
060500
010006
042737
005003

005002

1052737

004767

016501
004767

042737

012701
004767

042703
004767

005703
100002

000100

030100
000200

177576
000004
002314
177562
001762

177750

020000

010000
000560

177766
001572

020000

166266
001370

000010

000534

MACRO v05.00 0

177530

175002

175002

175002

175002

175002

SODTM::

SSRET::

BRKFNT::

50100

50200

0:51

BIC

BTS

BIC

JMP
MOV
CALL
T5TB

CALL

MOV
ADD
MOV
BIC
CLR
CLR
BIS
CALL

MoV
CALL

BIC

MOV
CALL

CALL

. TST

BPL

Page 34

;* PROCFDURE SERIAL ODT MONITOR

3* * DISABLE NUAL PORT RAM

#XXSDEN,@#KW.CSD

;* * DISABLE BREAKS

;% * DISABLE NXM TRAP TO 4

;* * SET SERIAL ODT FLAG
H<KXSBDF 1t KXSNXF t KX$SOF>,QfKW.STA

3* * CLEAR Q 8US ODT FLAG

#KXSQOF, AAKW.STA

LORYR N

SAVERG

§SCDTMD, RO
SETLED

@SRBUF LA

ABAUD

§ODTSTK+2,K0
RS, RO
RO, SP

;'
#KXSBDF, @AKW.STA

; *

R3

;t

R2
;l
#KXSNXF,QPKW.STA
* &
’
PCRLF

+ N
’

APLPCO(RS),R1
DISPWD °

[ 2

7
BEXSBDF,QEKM.STA
8 4

#PROMP T, R1
DISPST

4FCHFGB, R3
ADDREG

R3
50300

L]

SET SERIAL ODT FLAG

* SAVE REGISTERS (JUMP TO AND BACK FROM

*

x

s (LOCAL CALL)

~

SAVE REGISTERS MODULE)
SET LEDS TO SERIAL ODT MODE DISPLAY

READ RBUF

SET BAUD RATE

CLFAR RECEIVE BUFFER
‘ 1

RE-INITIALIZE ODT STACK POINTER

ENABLE BREAK

CLEAR ALL ODT FLAG BITS
CLEAR TARGET BUFFER
DISABLE TRAP TO 4

PRINT CR LF

DISPLAY PC VALUE

ENABLE BREAKS
DO UNTIL PROCEED COMMAND
OR GO COMMAND

* DISPLAY ODT PROMPT

* CLEAR FIRST CHARACTER FLAG
* GET ADDRESS OR REGISTER NUMBER

* IF ERROR FLAG = 0
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164772
164776

164776
165002
165004
165006
165006
165012
165014
165020
165022

165024
165030

165032
165034

165036
165042

165046
165052

165054
165054
165060
165062
165062
165066
165070
165072

165076
165102

165104
165104

000167

032703
001401

010402

122700
001023

004767
005703
100414

122700
001011

020402
101407

012700
004767

052703
000402

052703
000445
122700
001006
005000
004767
052703
000434

122700

000414

000002

000054

000502

000057

000002
000674

000020

100000

000057

000644

000020

000107

50300

50400

s0700:

50800

S0900¢

S01000:

00:51

JNP

BIT
BFQ

MOV

cupe
8Ne

CALL
TST
BMI

CHPB
BNE

CHMP
BLOS

Page 34-1

501850

#DARFGB,R3
50400

R4,P2

£, RO
sg900

ADLREG
R3
snN700

#°/,R0
$N700

R4,R2
50700

;R2=TARGET 1
;R4=TARGET 2

MOV
CALL

BIS
BR

dIS

CMPR
BNE

CLR
CALL

BTIS
BR

cMpB

#RNGFGB, RO
EXAMIN

#CNDFGB,R2
s0800

#FRRFGB,R3
501450
§°/,R0
501000

RO

EXAMIN
$CNDFGa, R3
501450

#°G, R0

;% * * THEN

;% * * * IF ADDRESS OR REGISTER

;% % & * THEN
;% * * * * SAVE FIRST TARGET

3* * % * END IF

b R dASE COMMAND FOLLOWING ADDRESS OR REGISTER NUMBER

i* % % % WHEN ","

;* * * * * GET ANOTHER ADDRESS OR REGISTER NUMBER

;* * * * * IF VALID ADDRESS OR REGISTER

* * % & % AND COMMAND FOLLOWING
REGISTER NUMBER IS "/
1

NO. ENTERED

NUMBER

ADDRESS DR

;* * % ~ % AND ADDRESS OR REGISTER NUMBER GREATER
;

THEN FIRST TARGET

.'II'THEN

;
;* * * * * * DISPLAY DATA OF RANGE

5 (PASS TARGET 1)
;(PASS TARGET 2)

;(PASS SHERIAL "‘ODT FLAG = 1, RANGE FLAG

s* & % » * &« SET CONDITION FLAG

PR A A ELSE
;% * & % & & SET ERROR FLAG
;¥ % % & * END IF

;' * ® x HHEN l'/“

3% * % & & DISPLAY DATA

#(PASS SERIAL ODT FLAG = 1, RANGE FLAG

;(PASS TARGET 1)

s* * % * * SET CONDITION FLAG

3% % Y % WHEN "G™

= OPEN

OPEN

1)

0)
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115
116
117
118
119
120
121
122
123
124
125
126
127
128
129
130
131
132
133
134
135
136
137
138
139
140
141
142
143
144
145
146
147
148
149
150
151
152
153
154
155
156
157
158
159
160
161
162
163
164
165
166
167
168
169
170
17

(

KXT11CA Native Firmware MACRO V05.00
SERIAL ODT MONITOR

165110

165112
165114

165116
165122
165126
165130

165134
165140

165142
165142
165146
165150
165154
165156

165162
165166

165170
165170
165174
165174
165174
165200

165202
165204

165206
165212

165216
165222
165224

165226
165232

165234

001014

105703
100412

012700
004767
010400
004767
052703
000415
122700
001010
032703
001005
004767

052703
000402

052703

032703
001504

005703
100502

012701
004767

004767

0057013
100467
032703
001402

004767

000000
002052

001636

100000

000120

000002

001626

100000

100000

000020

166272
001130

001162

000002

001234

$N1300:

S01400:

501450:

$01470:

00:51

BNE

1STB
BMI

MOV
CALL
MOV
CALL
BIS
ge
CMPB
BNE
BIT
BNE
CALL

81s

BTIS

BIT
HEQ

ST
BMI

MOV
CALL

CALL
ST
BMI

81T
bEQ

CALL

Page 34-2

S01300

R3
S01300

#NNCED,RO
SETLED
R4,P0

GO
#ERRFGB, K3
sSN1450
#°P,RO
SN1400
#DARPFCB,R]
501400
PROC '

RERRFGB,R3
501450

BERRFGB,R3

#CNDFGB,R3
S01R00

K3
s01800

#SPACE,R1
DISPST

DATCOM
R3
S01600

#DARFGB,R3
501500

DEPOS

- »

N Ne N N

* AND TARGET IS AN ADDRESS
* * SET LEDOS TO NON NATIVE CODE DISPLAY

* * EXECUTE AT ADDRESS ENTERED (WILL NOT
RETURN IF NO ERROR)

* * SET ERROR FLAG = 1

* WHEN TP"

* AND NO DATA PRECEDED COMMAND

* * EXECUTE PROCEED (WILL NOT RETURN I¥
: ; NO ERROR)

* * SET ERROR FLAG = 1

* ELSE (INVALID COMMAND)

* * SET ERROR FLAG

* END CASE

* DO HﬁILE CONDITION FLAG = DPEN

* AND ERROR FLAG = 0

* * PRINT SPACE

* * GET INPUT DATA

* * YF VALTD DATA AND COMMAND

»

* THEN
* * IF DATA PROCEEDED COMMAND

»

»

* * THEN

* % ¢ * DEPOSIT DATA INTO ADDRESS OR REGISTER
(R2=ADDR.)

(R4=DATR)
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172
173
174
175
176
177
178
179
180
181
182
183
184
185
186
187
188
189
190
191
192
193
194
195
196
197
198
199
200
201
202
203
204
205
206
207
208
209
210
211
212
213
214
215
216
2117
218
219
220
221
222
223
224
225
226
227
228

(

KXT11CA Native Firmware MACRO V05.00 00:51
SERIAL ODT MONITOR

165240 5015003
165240 122700 000015 cHMPR
165244 001003 BNE
165246 042703 000020 81C
165252 000453 BP
165254 S015950;
165254 122700 000012 CMPB
165260 001023 BNE
165262 004767 000222 CALL
165266 005202 INC
165270 105703 1STR
165272 100007 BPL
165274 022702 000011 cHP
165300 101001 BHI
165302 005002 CLR
165304 5015523
165304 004767 000140 CALL
165310 000404 B8R
165312 5015552
165312 005202 INC
165314 010201 MoV
165316 004767 001210 CALL
165322 501557
165322 004767 000142 CALL
165326 000425 R
165330 5015603
165330 122700 000136 CMPB
165334 001022 BNE
165336 004767 000146 CALL
165342 105703 TSTH
165344 100007 BPL
165346 005302 DEC
165350 100002 BPL
165352 012702 000010 MOV

165356 5015652

Page 34-3

4CR,RO
S01550

#CNOFGB,R3

s01570
RLF,RO
501560
PCRLF
R2

R3
S01555

#11,R2
501552
R2

DISPRG
501557

R2

R2,P1
DISPWD

EXMDIS
S01570¢

g°~, R0
SO01570
PCRLF
R3
S01567
R2

S01565
410,R2

7 (LOCAL

;(LOCAL

; (LOCAL

; (LOCAL

IR
CALL)

s * &
4

CALL)

s & &

PRI IR
CALL)

« @ &
; b 4

END IF
CASE COMMARD
WHEN CR

* SET CONDITION FLAG = CLOSED

WHEN LF

* PRINT CR LF

* INCREMENT TARGET

* IF TYPE IS REGISTER

* THEN
* SET TARGET MOD 10

i

»

* * DISPLAY REGISTER NUMBER

* ELSE
* % [NCREMENT TARGET AGAIN
« * DISPLAY TARGET

* FND IF

* EXAMINE

WHEK =

* PRINT CR LF

* 1F TYPE 1S5 REGISTER
* THEN

* * DECREMENY TARGET
* * SET REGISTER NUMBER MOD 10



LS

( (

KXTNF - KXT11CA Native Firmware MACRO V0S5.00 00:51 Page 34-4
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229 e % % & & & & x DISPLAY REGISTER NUMBER
230 165356 004767 000066 CALL DISPRG  ;(LOCAL CALL)

231 165362 000405 BP 501569

232 ;% * % & x % % PGP

233 165364 501567:

234 ;* % * & * & & & DECREMFNT TARGET BY 2
235 165364 005302 DEC R2

236 165366 005302 DEC R2

237 ;¥ " * % x &« %= & DISPLAY TARGET
238 165370 010201 MOV R2,R1

239 165372 004767 001134 CALL DTSPWD

240 }"""'ENDIF

241 165376 501569:

242 ;% % % & & & * EXAMINE

243 165376 004767 000066 CALL EXMDIS ;(LOCAL CALL)

244 s* & * & * * OND CASE

245 165402 s01570:

246 165402 000402 BP S01700

247 ;% % * % &« §LSE

248 165404 501600:

249 ;% % * * * & SET ERROR FLAG

250 165404 052703 100000 BIS #ERPFGB,R3

251 . ¥ % ¥ £ % END {F

252 165410 S01700:

253 ;% % * * END WHILE

254 165410 000671 BR SN1470

255 165412 5018002

256 s* * * END IF

257 165412 S01850:

258 * * * IF EPROR FLAG = 1

259 165412 005703 TST R3

260 165414 100011 BPL s01900

261 ;% * * THEN ~

262 ;* * * * SEND ERROR PROMPT

263 165416 012701 166264 MOV #ERROP,R1

264 165422 004767 000720 CALL DISPST

265 ;* * * * CLEAR REGISTER FLAG
266 165426 042703 000200 BIC #REGFGL, R3

267 ;% * * * SET TARGET2 TO NXM ADDRESS
268 ; (TO CAUSE AN ERROR IF RETURN / ENTERED)
269 165432 012702 177777 Hav #177777,R2

270 s* * * * CLEAR TARGET1

271 165436 (05004 CLR R4

272 s* * * END IF

273 165440 S501900:

274 ;* * * CLEAR ALL ODT FLAGS EXCEPT
275 ; PEGISTER FLAG

276 165440 042703 177577 BIC #~C<REGFGB>,R3

ray 3* * END UNTIL

278 165444 000167 177276 JNP 50100

279 ;* END SERIAL ODT MONITOR

280

281
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The following subroutines were created to conserve memory and are only used

by this modu

165450 DISPRG:

165450 010201 MOV
165452 006301 ASL
165454 006301 ASL
165456 062701 166303 ADD
165462 004767 000660 CALL
165466 000207 KRETURN
165470 EXMDIS:

165470 012701 166301 MOV
165474 004767 000646 CALL
165500 005000 CLR
165502 004767 000234 CALL
165506 000207 RETURN
165510 PCRLF :

165510 012701 166274 MoV
165514 004767 000626 CALL
165520 000207 KFTURN

Page 35

le.

#REGDIS,R1

DISPST

#OPFNDS,R1
DISPST

RO
EXAMIN

#CRLF,R1

DISPST

PROCFDURE DISPLAY REGISTER NUMBER

* CALCULATE DISPLAY POINTER

* DISPLAY STRING

FEND DISPLAY REGISTER NUMBER

PROCEDURE EXAMINE AND DISPLAY

* DISPLAY "/=

* EXAMYNE DATA @ TARGETY

S i

FND EXAMINE AND DISPLAY

PROCFDURE PRINT CRLF
* POINT TO STRING
* DISPLAY STRING

END PRINT CRLF
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Page 36

.SBTTL ADDREG - GET ADDRESS/PEGISTER
-ENABLE LC,GBL

Module name: ADDRSG - GET ADDRESS/REGISTER

System: KXT11-CA Native Firmuware

functional

This
fcom
by a
l‘/ll’

Descriptions

module is used by the serial ODT monitor. It receives data

the console serial line, accumulates a word target delimited
valid command or an error. The valid commands are: ",", CR, LF,
"G" or "P". It returns the target, the command

the target type (register or address) and the error status.

Tnput Parame

NONE

ters:

Output Pagrameters

1) RO
2) R4
3) R3

COMMAND RECEIVED
TARGET (ADDRESS OR REGISTER NO.)
s BIT KREGFGB - 1 = KFGISTER NO., 0 = ADDRESS

4) R3, BIT DARFGB - ADDRESS/RFGISTER RECEIVED WITH COMMAND FLAG,

5) R3

1 = YES. 0 = NO
s BIT ERRFGB - 1 = ERROR, NOT ALTERED IF NO ERROR

DATA STRUCTURES USED

NONE

Routines Used

1) CHKCHR
2) ACCUM
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ADDREG ~ GET ADDRESS/REGISTER

VRO NL W

165522

165522
165526
165530
165530
165530
165534
165536
165542
165544
165550
165550
165552
165554
165556
165560
165560
165564
165564

165570
165572

165574
165574
165600
165602
165606

165606
165612

> 165614

165614

042703
005004

004767
103417
032703
001002

042703

105703
100002

010004
000402

004767

052703

000241
000424

1200217
103402

042700

122700
001013

105703

000006

006016

000010

000200

005754

000010

000141

000040

000123

ADDREG::

AD100:

AD200 ¢

AD220:

AD240:

AD250:

AD253:

AD255:

AD270:

00:51 Page 37

8IC #<ARDFGR 1 DARFGB>,R3

CLR R4

CALL GETIN

BCS AD253

BIT #FCHFGB,R3

BNE AD220

BIC #REGFGB,RJ
[

TSTH R3

BPL AD.40

MOV RO, R4

11 AD250

CALL ACCUM

BIS #FCHFGB,R]
CcLC
BR AD290

CHMPR RO,#"a
BLO AD2SS

B1C #40,R0

CMPB #°S,R0
BNE AD28O

T°18B R3

+% PROCFDURE GET ADDRESS/REGISTER

;% * CLEAR
7* * CLEAR DATA RECEIVED FLAG

ADDRESS/REGISTEK DONE FLAG

3* * CLEAR ACCUNULATED NUMBE

#* * DO UNTIL DONE FLAG SET

*

*

~

DO UNTIL NON NUMBER CHARACTER RECEIVED

*

-

GET INPUT

IF INPUT = 0 THRU 7

R

* IF FIRST CHARACTER

THEN

* CLEAR REGISTER FLAG

END IF

IF REGISTER FLAG

THEN

* REPLACE ACCUM VALUFE WITH INPUT

ELSE
* ACCUMULATE DATA

END IF

SET FIRST CHARACTER RECEIVED FLAG
CLEAR NON NUMERIC INPUT FLAG

ELSE

*

»

IF INPUT => "a"

THER

* CONVERT TO UPPER CASE

FND IF

IF INPUT = ®S®™ QR "s*®

AND REGISTER FLAG

1

1

1
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58 165616 100011 bPL AD280

59 ;% % ®« & * AND NOT FIRST CHARACTER RECEIVED
60 165620 032703 000010 BIT #FCHFGB, R3

61 165624 001406 BFQ AD280

62 3% % x & & & SET ACCUMULATED VALUE = 10
63 165626 012704 000010 MOV #10, K4

64 ;% % & * & « SET DATA RECIEVED FLAG = 1
65 ‘ j* * * % % % SET FIRST CHARACTER RECEIVED FLAG = 1
66 165632 052703 000012 BLS #<DARFGB | FCHFGB>,R3

67 j* % % % * & SET NON NUMERIC FLAG = 0
68 165636 000241 cLe

69 165640 000401 : BR AD290

70 ;% % % % % ELSE

71 165642 AD280:

72 ;¢ * % * % & SET NON NUMERIC INPUT FLAG = 1
73 165642 000261 SEC

74 3* %% % END IF

75 165644 APZ90:

76 F¥ % % % END IF

7 ;% * * FND UNTIL

78 165644 103331 , BCC AD200

79 165646 AD300:

80 3* * * CASE COMMAND RECEIVED

81 : 3% Y % WHEN U,

12 i* * * OR CR

83 Y % * OR LF

84 3% % * DR My

85 3* % % OR "G

86 ;' * & UR upe

87 165646 012701 165734 Mov HCHTAB,F1

88 165652 122100 AD400: CMPB  (R1)+,RO

89 165654 001404 BEQ AD500

90 165656 022701 165742 cvP ¥CHEND, R1

91 165662 001404 8FQ AD600

92 165664 000772 R AD400

93 165666 AD500:

94 3* * * * SET FIRST CHARACTER FLAG = 1
95 j* * * ¢ SET DGNE FLAG = 1

96 165666 052703 000014 BIS K<FCHFGB 1 ARDFGH>,R3

97 165672 000414 BR ADBOO

98 3% % % WHEN “R®

99 165674 AD600: .

100 165674 122700 000122 CMPR  §#°R,R0

101 165700 001007 BNE AD700

102 ‘ ;% * * AND PIRST CHARACTER RECEIVED FLAG = 0
103 165702 032703 000010 BIT ¥FCHFGB, R3
104 165706 001004 BNE AD700

105 : 3% * * * SET REGISTER FLAG = 1

106 3* * % v SET FIRST CHARACTER FLAG = 1
107 j* * % * SET DATA RECEIVED FLAG = 1
108 165710 052703 000212 BIS #<DARFGB | RECFGB ! FCHFGB)>,R)}
109 ;% * * # CLFAR TARGET
110 165714 005004 CLR R4

111 165716 000402 B8R AD800
112 3% % % ELSE
113 165720 ADT00:

114 ;* * * * SET ERROR FLAG
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ADDREG - GET ADDRESS/REGISTER

115
116
117
118
119
120
121
122
123
124
125
126
127
128
129
130
131

165720
165724

165724
165730

165732

165734
165742

052703

032703
001677

000207

054

100004

000004

012

81S BCERRFGB 1 ARDFCG
ADBOO:

81T RARDFGB,R3

BFQ AD100

RETURN

7CHARACTER TABLE

CHTAB: .ASCIT °,°<15><12>°/GP”
CHEND:
+EVEN

3% * % * SET DONE FLAG
B>,R3
;* * * FND CASE

3* * END ONTIL

;* * RETURN

;* END GET ADDRESS/REGISTER
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EXAMIN - EXAMINE

U-R--IC - QN0 N R Ny

+SBTTL EXAMIN - EXAMINE
+FNABLE LC,GBL
Module name: EXAMIN - EXAMINE

System: KXT11-CA Native Firmware

Functional Description:

This module performs the memory or register examine function for
both the Q@ bus and serial ODT monitors. The output of this module
is directly to the user (the serial line or the dual port RAM).

NS Ne e e NE NS N Ne NN e Mo e N N

Input Parameters:

e

RN - FLAGS, ‘ '

BIT (RNGFGBY = 1 (RANGE FXAMIN), BIT = O (SINGLE EXAMIN)
R2 - TARGET 1

BIT 0 - TYPE, BIT = 0 (RFGYSTER), BIT = 1 (ADDRESS)
R4 -~ TARGET 2

BIT 0 - TYPE, BIT = 0 (REGISTER), BIT = 1 (ADDRESS)

e Ne Na No Ne Ne

~

Qutput Parameters
; R3, BIT (ERRFGB) - ERROR FLAG, BIT = 1 (ERROR), NO ERROR BIT NOT ALTERED

DATA STRUCTURES

~

1) PRINT STRINGS

2) DUAL PORT PAM REGISTER 2
3) IOP STATUS REGISTER

4) T10P COMMAND REGISTER

e N Ne Ne

e

Routines Used

1) DISPLAY STRING (DISPST)
2) DISPLAY WORD (DISPWD)
3) CHECK CHARACTER (CHKCHR)

Ne Ne Ne N
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EXAMIN - EXAMINE

O AR W N

165742

165742
165750

165752
165754

165756
165762
165764
165766

165766
165772

165774
165776

165776
166000
166004

166006
166010
166014
166016
166020

166020
166024

166030
166030
166034
166036
166040

166040

000002

0327317
001525

105703
100021

022702
101001
005002

022704
101001
005004

006302
062702
060502

006304
062704
060504
000404

042702
042704

032700
001001

010204

000100

000011

000011

177750

177750

000001
000001

000002

175002

EXAMIN::

BIT
BEQ

TSTB
BPL

CMP

BHI

CLR
EX10:

cMp
BHI

CLR
EX20:

ASL
ADD
ADD

ASL
ADD
ADD
bR
EX300:

BIC
dIC

EX400:
BIT
4NE
MOV
EX500:

EX600:

Page 139

#KX5SOF, @FKW.STA
EX1000

R3
£X300

#11,R2
LX10
R2

#11,R4
EX20 ,
R4

R2
§APLROO,R2
RS,R2

R4
H#APLROO, R4
RS,"4
EX400

§BITO,R2
#8ITO,R4

#RNGFGB, RO
EX500

R2,%4

Ne N we N
» » »

PROCEDURE EXAMINE

* IF SFRIAL ODT MODE

* THEN
* =« IF THE TARGET IS A KFGISTER

»
»

THEN
* & * SET TARGET 1 TO MOD 10

* * & SET TARGET 2 TO MOD 10

‘ i

* & & SET TARGET 1 =
(TARGET * 2) 1 ¢ REG 0 SAVE ADDRESS OFFSET

* * * SET TARGET 2 =
(TARGET 2 * 2) ¢+ REG 0 SAVE ADDRESS OFFSET

* * FLSE

* * *x CLEAR RIT 0 OF TARGET 1 AND TARGET 2

* * END IF

* * JF NNT RANGE EXAMINE

* * THEN

* * * SET TARGET 2 = TARGET 1

* * FND IF

* * DO UNTIL TARGET 1 = TARGET 2
* * OR ERROR FLAG = 1

* * OR INCREMENTED TARGET 1 = 0

# * * GET DATA PER TARGET 1 AND INCREMENT
TARGET 1 POINTER
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58
59
60
61
62
63
64
65
66
67
68
69
70
71
T2
73
74
15
16
77
78
79
80
81
82
83
84
8s
86
87
88
89
90
91
92
93
94
95
96
97
98
99
100
101
102
103
104
105
106
107
108
109
110
111
112
113
114

166040
166042

166044
166046
166050
166054
166056
166056
166062
166064
166066
166072
166072
166076
166100
166104
166110
166112

166114
166116
166120
166124
166126
166132
166136

166140

166140
166142

166146

166146
166152

166156
166156

166160
166162

000241
012201

000240
103003

052703
000502

004767

020204
101402

042700

032700
001427

012701
004767

1057013
100012

010201
160501
162701
006301
062701
004767
000403

010201
004767

012701
004767

005703
100404
005702

(

Firmware MACRO V05.00

100000

000450

000002

000002

166274
000236

177750

166303
000210

000364

166301
000170

EX700:

EXT50:

EX760:

EXT70¢

EX800:

00:51

CcLC
MOV

NOP
Bec

BIS

BR

CALL

CMp
BLOS

BIC

BIT
BFQ

nov
CALL

TSTE
8FL

MOV
sU8B
suB
ASL
ADD
CALL
bP

MOV
CALL

MOV
CALL

TST
BMI
TST

Page 39-1

(R2)+,R1
EX700

#ERRFGB,R3

EX1300

DISFPWD

R2,R4
EXT50

#RNGFGB, RO

¥RNGECB, RO
EXE00

#CRLF,R1
DISPST

R3
EX760

R2,R1

K5, R1
#APLROO,R1
Rr1
#REGDIS,R1
DISPST
EX770

R2,R1
DISPWD

#OPENDS,R1
DTSPST

K3
EX900
R2

* TF NXM

* THEN

* * SET ERROR FLAG

* * FXIT EXAMINE (NON STRUCTURED EXIT)
* END IF

* DISPLAY DATA

* TIF TARGET 1 = TARGET 2
* THEN

* * SET KRANGE FLAG = 0

* FND IF

* IF RANGE' EXAMINE

* THEN
* * DISPLAY CR LF

* * IF TYPE IS REGISTER

* * THEN
* * * DISPLAY REGISTER NUMBER

* * ELSE

* * * DISPLAY ADDRESS

* * END IF
* * DISPLAY “/v

* END TF

END UNTIL
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EXAMIN ~ EXAMINE

115 166164 001402 BEQ EX900

116 166166 020204 cup R2,R4

117 166170 101723 BLOS EX600

118 166172 EX900:

119 ;* * % SET TARGET BACK 2
120 166172 162702 000002 suB #2,R2

121 3* * * IF TYPE IS KREGISTER
122 166176 105703 TSTB R3

123 166200 100010 BPL EX970

124 ;* * * THEN

125 ;* * * * RESTORF TARGET 1 TO REGISTER NO.
126 166202 160502 508 RS,R2

127 166204 162702 177750 suB #APLROO,R?

128 166210 006202 ASR K2

129 ;% * % * SET TARGET TO MOD 10
130 166212 022702 000011 CMP #11,R2

131 166216 101001 dH1 EX950

132 166220 005002 CLR R2

133 166222 EX950:

134 ;* * * END TF

135 166222 EX970:

136 166222 000417 BR EX1300 . ;

137 ' ;* * ELSE

138 166224 EX10003

139 3* * * SAVE TARGET

140 166224 010246 MOV R2,-(SP)

141 3* * * 1F TARGET IS REGISTER
142 166226 105703 TSTB R3

143 166230 100004 BPL EX1050

144 3% % * THEN

145 ;% * * * SET TARGET =

146 ; (2*TARRGET) + REGISTER 0 SAVE ADDRESS OPFSET
147 166232 006302 ASL R2

148 166234 062702 177750 ADD §APLROO,R2

149 166240 060502 ADD RS,R2

150 ;* * * END IF

151 166242 EX1050:

152 ;* * * GET DATA PER TARGET AND PLACE IN DPR 2
153 166242 000241 cLe

154 166244 011237 175004 MOV (R2),AAKW.SC2

155 J* * * IF NXM

156 166250 000240 NOP

157 166252 103002 8CC EX1200

158 ;% * * THEN

159 ;% * * » SET ERROR FLAG
160 166254 052703 100000 BTS $ERRFGB,R3

161 3* * * END IF

162 166260 EX1200:

163 ;* * * RESTORF TARGET

164 166260 012602 MOV (SP)Y+,R2

165 ;* *~ END IF

166 166262 EX13003

167 ;* * RETURN

168 166262 000207 RETURN

169 ;* END EXAMINE
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DISPST - DISPLAY STRING

D-R--JL N R- W -y N SR

Ne e Ma N N N Ne We N Mo NS Ne Ne Ne NS N

.

+SBTTL DISPST - DISPLAY STRING
.ENABLE LC,GBL
Module name: DISPST - DISPLAY STRING

System: KXT11-CA Native Firmware

Functional Description:
This module is a general use utility that sends an ASCII string
out the console serjal line. The display string is specified by
passing the address of the first character to the routine. The
end of the string is marked by a null character.

INPUT PARAMETERS:
1) Rl - Start'ot string address l

OUTPUT PARAMETERS:
NONF

DATA STRUCTURES USED:

1) SLUl CSRs
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DISPST - DISPLAY STRING

1

2 000015 CR ==3 15

3 000012 LF ==3 12

4

5

6 166264 077 000 ERROR:: .ASCIZ °?°

7 166266 015 012 100 PROMPT2: .ASCIZ <CRO<LF>"Q@”
8 166272 040 000 SPACE:: .ASCIZ ° °

9 166274 015 012 000 CRLF:: <ASCIZ <CROCLF>
10 166277 015 000 CRDS: ¢ «ASCIZ <Ci>
11 166301 057 000 OPENDS:: .ASCIZ “/°

12 166303 122 060 000 KEGDIS:: .ASCIZ °“RO~
13 166306 .BLKB 1

14 166307 122 061 000 «ASCIZ °R1°
15 166312 «BLKB 1

16 166313 122 062 000 -ASCIZ °R2"
17 166316 .BLKB 1

18 166317 122 063 000 «ASCIZ °R3°
19 166322 .BLKB 1

20 166323 122 064 000 «ASCIZ "R4°
21 166326 .BLKB 1

22 1663217 122 065 000 «ASCIZ "R5° |
23 166332 -BLKB 1

24 166333 122 066 000 «ASCIZ °R6°
25 166336 .BLKB 1

26 166337 122 067 000 «ASCIZ “R7"
27 166342 .BLKB 1

166343 122 123 000 «ASCIZ "RS”

~EVEN

WwWwN N
O Wwm
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DISPST -~ DISPLAY STRING

1 +* PROCEDURE DISPLAY STRING

2 166346 DISPST::

3 3* * DO UNTIL NOULL CHARACTER POINTED TO
4 166346 DS100:

5 ;¥ * * DO UNTIL TRANSMIT BUFFER EMPTY
6 166346 DS200:

7 ;% * * OR XOFF FLAG = 1

8 ;* * * * TEST POR INPUT

9 166346 010046 MmNy RO,-(SP)

10 166350 004767 005240 CALL CHKCHR

11 166354 012600 MOV (SP)+,RO
12 ;* * * END UNTIL

13 166356 105737 177504 TSTB @AXCSR1A

14 166362 100371 BPL Ds200

15 166364 032703 000040 BIT #XOFFGB,R3

16 166370 001366 BNE DS200

17 7* * * SEND CHARACTER PER POINTER
18 166372 112137 177566 MOVB (R1)+,@8XBUF1A

19 3* * END UNTIL

20 166376 105711 TSTB (R1)

21 166400 001362 SNE Ds100

22 ;* * RETURN FROM CALL

23 166402 000207 RETURN ‘ B

24 ' ;* FND DISPLAY STRING
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DATCOM - GET DATA/COMMAND

1 +SBTTL DATCOM - GET DATA/COMMAND

2 <ENABLE (C,6GBL

3

4 ;

] ; Module name: DATCOM - GET DATA/CUMMAND

6 ;

1 ; System: KXT11-CA Native Firmware

8 ;

9 ;
10 ;

11 ;

12 ;

13 ; Functional Description:

14 ;

15 b This module is used by the serial ODT monitor. It poles SLU1
16 ; for valid data and returns when a CR, LF OR ~ are received
17 H or on an error.

18

19 sInput Parameters:

20

21 s NONE

22 ,

23 ;O0utput Parameters ' ' !

24

25 ; 1) RO - COMMAND RECEIVED

26 H 2) R4 - INPUT DATA

27 ; 3) R3 - BIT ERRFGB, ERROR FLAG: 1 = ON ERROR, NOT ALTERED IF NO ERRORS
28 ; 4) R3 - BIT DARFGB, DATA RECV-D WITH COMMAND FLAG: 1 = YES, Q = NO
29

30 ;DATA STRUCTURES USFD

31

32 ; NONE

33

34 ;Routines Used

35

36 ; 1) ACCUM

37 ; 2) CHKCHR
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DATCOM ~ GET DATA/COMMAND

VRN DW=

166404

166404
166410
166412
166412
166412
166416
166420
166424
166426

166426
166430
166434

1664136
166442

166444
166450
166452

166452
166456

166460

166460
166464
166464
166470
166472

166472

042703
005004

004767
103403
004767
000241

103371
122700
001406

122700
001403

122700
001003
052703
000402

052703

0327023
001750

000207

000003

005134

005114

000015

000012

000136

000001

100001

000001

DATCOM: 2

DA100:

DA200:

DA370:

DA400:

DA500:

DA600:

DAT00:

00:51

CLR

CALL
BCS
CALL

CLC

HCC
cMpPB
BFQ

CMPR
BEuW

CMPB
BNE
8IS
oR

BIS

bIT
BEQ

RETURN

Page 44

;* PROCEDURE GET DATA/COMMAND

7* * CLEAR DATA RECEIVED FLAG
* CLEAR DATA/COMMAND DONE FLAG

- N
4

#<DARFGB } DCDFGB>,
- &

RA

GFTIN
DA370

ACCUM

DA209

#15,R0
DA400

#12,R0
DA400

#°~,R0
DA500

#DCDFGB,R3
DA600

« &
s

;ﬁ
. h
4

#<ERKRFGR 1 DCDFGb>,
g

#DCDFGH,R3
DA100

R3

* CLFAR ACCUMULATED NUMBER

* DO UNTIL DONE FLAG SET

* * & DU UNTIL NON NUMERIC INPUT

* *# % % GET INPUT
* % & « JF NUMERIC INPUT
* % % % * ACCUMULATE NUMBER
* % % % % SET NON NUMERIC FLAG
* % & & END IF
* * * END UNTIL
£ 1
* ®* CASE CHARACTER INPUT
* * WHEN CR
* * DR LF
* * DR ~
* * * SET DONE FLAG
* * ELSE
* * * SET FRROR FLAG
* * * SET DONE FLAG
3
* * END CASE
* END UNTIL
* RETURN

END GET DATA/COMMAND

0
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DFPOS -~ DEPOSITFE

1 .SBTTI. DEPOS - DEPOSITE

2 +ENABLE GBL,LC

3

4 ;

5 ; Module name: DEPOS - DEPODSIT

6 ;

1 5 System: KXT11-CA Native Firaware

8 ;

9 ;

10 ;

11 ;
12 ;

13 7

14 7 Functional Description:

15 ;

16 ; This module is used by both the @ bus ODT and the serial ODT monitors.
17 ; It deposits the passed data in the register or memory location
18 ; specified.

19

20 ;Input Parameters:

21

22 ; 1) P2 - ADDRESS

23 ; 2) R4 - DATA p ;
24 ; 3) R3 bit REGFGB - Register flag

25

26 ;O0utput Parameters

27

28 H 1) R3, BIT (ERRFGB) - ERROR FLAG, BIT = 1 (ERRDR), BIT NOT ALTERED IF NO ERROR
29

0 ;DATA STRUCTURES USFD

31

32 b 1) USER REGISTER SAVE AREA

33

34 ;Routines Used

35

36 ; NONE

k)

38 7Global Symbols Defined
39
40 NONE

oo
-
LR )
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DEPDSITE

166474 DEPOS::

166474 010246 MOV R2,~(SP)

166476 105703 TSTR R3

166500 100004 8PL DESO

166502 006302 ASL R2

166504 060502 ADD R5,R2

166506 062702 177750 ADD #APLRON,R2

166512 DESO:

166512 000241 CLC

166514 010412 MOV k4, (R2)

166516 000240 NODP

166520 103002 BCC DF200

166522 052703 100000 BIS H#ERPFGB,R3
t

166526 DF200:

166526 012602 MOV (SP)+,R2

166530 000207 KFETURN

PROCEDURE
* IF TARGET IS A REGISTER

* THEN
* * CONVERT REGISTER NO. TD ADDRESS

* FND IF

* DEPOSIT DATA AT SUPPLIED ADDRESS

* IF NXM

* THEN
* * SET ERROR FLAG
i

* END TIF

* RETURN FROM CALL

END DEPOSIT
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DISPWD - DISPLAY WORD

1 +SBTTL DISPWD ~ DISPLAY WORD

2 .FNABLE LC,GbL

K]

4 ;

S ; Module name: DISPWD - DISPLAY WORD

6 ;

1 ; System: KXT11-CA Native Firmware

8 ;

9 ;

10 ;

11 ;

12 ;

13 ;

14 ; Functional Description:

15 ;

16 ; This module is a general use utility that converts an 16 bit
17 ; value to an ASCII string and sends it out the console serial
18 ; l1ine.

19

20 ;INPUT PARAMETERS:

21

22 H 1) R1 - DATA WORD TO BE DISPLAYED

23 ! i
24 ;OUTPUT PARAMETERS:

25

26 ; NONE

27

28 ;DATA STRUCTURES VYSFED:

29

30 ; 1) SLU1 CSRs
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DISP¥D - DISPLAY WORD

[V-N- SN T, VN S

166532

166532
166534

166536

166542
166544
166546

166550
166550

166554

166554
166556
166562

166564
166570
166572
166576

166600
166604

166606
166610
166612
166614
166616
166620
166622
166624

166626
166630

166632
166634

166636

010046
010246

012702

005000
006301
005500

062700

010046
004767
012600

105737
100371
032703
001366

110037
005000

006301
005500
006300
006301
005500
006300
006301
005500

005302
001347

012602
012600

000207

000006

000060

005032

177564
000040

177566

DISPWD::

DI100:

D1200:

0:51

MoV
MOV

NOV

CLR
ASL
ADC

ADD

MOV
CALL
MOV

TSTB
BPL
BIT
BNE

Movs
CLR

ASL
ADC
ASL
ASL
ADC
ASL
ASL
ADC

DEC
BNE

Moy
MOV

RETUKN

Page 48

RO,-(SP)
R2,-(SP)

“6I Qz

RO
R1
RO

#60,R0

RO,-(SP)
CHKCHR
(SP)+,RO

@RXCSRI1A
DI200
#XOFFGB,R3
DY200

RO, R4X8UF1A
RO

R1
RO
k0
R1
RO
kO
R1
RO

R?2
DT100

(SP)+,R2
(SP)+,R0

PROCEDURE OISPLAY WORD

* SAVE REGISTERS USED

* SET CHARACTER COUNT = 6

* SHIFT RIGH BIT OF DISPLAY WORD INTO
NEXT NUMBER BUFFER

* DO UNTIL CHARACTER COUNT = 0
* * CONVEKRT NEXT NUMBER BUFFER TO ASCIY
* % DO UNTIL TRANSMIT BUFFER EMPTY

* * OR XOFF FLAG =1
* * * CHECK FOR INPUT

! i

* * END UNTIL

* * DISPLAY NUMBER
* * CLEAR NEXT NUBBER BUFFER

* * SEIFT NEXT THREE HIGH BITS OF ODISPLAY
WORD ONTO NEXT NUMBER BUFFER

* * DECREMENT CHARACTER COUNT
* END UNTIL

* RESTORE REGISTERS

* RETURN FROM CALL
END DISPLAY WORD
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«SBTTL ABAUD - AUTO BAUD
<ENABLE LC,GBL

Module namet: ABAUD - AUTO BAUD

System: KXT11-CA Native Firmuare

Functional Description:

This module performs the auto baud function on the console serial line.
It is used by the serial 0ODT monitor. The decision whether to attempt
to auto baud is made in this module. If the programmable baud rate
enable bit of the DLART is set or writing to the baud rate bits

does not change there value, the auto baud function is not performed.
If the auto baud function is perforwmed this mode will continue to
attempt to determine the baud rate until it succeeds.

The auto baud function is performed by setting the baud rate to 2400
and comparing, the input character’ data td that of a table. This
character must be a CR and be sent at a baud rate within the range of
300 to 9600 (in doubling increaments).

The baud rate table has two enteries for 4800 baud to eliminate the
4800 baud detection problem that exists for the Falcon. :

Input Parameters:?

NONE

Output Parameters

NONE

DATA STRUCTURES

SLU1 CSR (XCSR1A)

Routines Used

NONE
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ABAUD - AUTO BAUD

1

2 000002 B300 = 2 ;300 BAUD DLART RATE CODE

3 000012 B600 = 12 ;600 o " n "

4 000022 B1200 = 22 ;1200 = " " "

5 000032 82400 = 32 72400 = " " b

6 000042 B4800 = 42 ;4800 * " " "

7 000052 B9600 = 52 ;9600 ™ n n "

8

9

10 166640 200 INDATA: .BYTE 200 7RECEIVE DATA AT 300 BAUD/BAUD RATE CODE

11 166641 002 +«BYTE B300

12 166642 170 «BYTE 170 H " " " 600 " " "
, 13 166643 012 -BYTE B600

14 166644 346 «BYTE 346 ; " " " 1200 " " "

15 166645 022 «BYTE B1200

16 166646 015 .BYTE 15 ; n " " 2400 " " "

17 166647 032 -BYTE B2400

18 166650 362 -BYTE 362 ; " " " 4800 " " "

19 166651 042 .BYTE B4800

20 166652 363 «BYTE 363 ; i " ™ 4800 " " "

21 166653 042 +BYTE 54800

22 166654 3717 «BYTE 3N ; " " 1 9600 " " "

23 166655 052 ENDTAB: .RYTE 89600

24 +EVEN

LL

KXTNF - KXT11CA Native Firmware MACRO V05.00 00:51 Page 51
ABAUD - AUTO BAUD

1
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KXTNF -
ABAUD -

KXT11CA Native Firmware

AUTO BAUD

166656
166656
166664
166666
166674
166702
166704
166712

166712
166714

166716
166722

166722
166726

166730
166734
166740
166742
166744
166750
166752
166754
166756
166756
166762
166764
166766
1667170
166770

166770

032737
001041
052737
032737
001432

012737

005000
077001

105737

105737
100375

113700
012701
120021
001405
022701
001760
005201

000771

111137
005000

077001
077001

000207

.

000002

000002
000002

000032

177562

177560

177562
166640

166655

177564

MACRO V05.00

177564

177564

177564

177564

ABAUD::

AB10O:

AB200:

AB300:

AB400:

AB500:

AB600:

00:51

BIT
BNE

BIT
BEQ

KOV

CLR
S04

TSTB
BPL

MOVB
MOV
CMPR
BFy
CMp
8cq
INC

BR

MOVR
CLR

503
503

RETURN

Page 52

#2,R4XCSR1A
A3600
#2,@#XCSR1A
#2,@H#XCSR1A
ARS00

#B2400,RH#XCSR1A

RO
K0,

@H#RBUF1A
) ’
@H#RCSR1A
AR 200
RARBUFIA,RO
#INDATA,R]L
RO, (R1)+
AR400

HENDTAB,RL
AR100

;* * % * % * INCREMENT POINTER
R1
;* * * * * END WHILE
AB300
% * * * FND UNTIL (CONDITION TESTED
#* " * * SET BAUD RATE PER TABLE
(R1),R#XCSR1A
;* * * * DELAY .5 SECONDS
RC
kO,
RO,
;* * * END IF
;* * END XF
s* * RETURN

PROCEDURE AUTO BAUD

* IF DLART XCSR PBRE BIT

THEN

*

*

SET PBFE BIT =1

TF PRE RFEADS BACK

THEN

* SELT BAUD RATE TU 2400

* DO UNTIL BAUD RATE FOUND

* * DELAY .25 SECO

* * CLEAR RECEIVE BUFFER
*:/* DO UNTIL DATA PECEIVED

* * FND UNTIL

* * GET INPUT DATA

AS 1

NDS

* * SET POINTER TO TOP OF TABLE

* * DO WHILE DATA <> (POINTER) OR LAST VALUE

FND AUTO BAUD

7 (NON STHRUCTUPED BRANCH FOR CODE OPIMIZATION)

ABOVE TO SAVE CODE)
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ABAUD - AUTO BAUD

AN b b b Db b b et e ek i
OV~ NAWNFHFOCODNON L WD -

NNN
W N -

NN
(2,0 %

(,

A% Ne NE We Ne NE Ne Ne e Ne Wa Ne NS N Ne N N e N

00:51 Page 53

+SBTTL GOPROC - GO/PROCEFD
-ENABLE LC,GBL

Module name: GOPROC - GO/PROCEED

System: KXT11-CA Native Firmware

Functional Description:

This module performs the go and the proceed functions for both

the serfal and Q bus DODT. It has seperate entry points for

each Go and PROCEFD. The difference being that a PC value

is passed to the module tor the GO function. This module

tests the user stack area and the user PC value. If a NXM is
encountered at the user SP the module returns from the call.

If no error is encountered control is passed to the user application.

;Input Parameters:

;

1) RO = USE® PC VALUE FOR GO COMMAND

;0utput Parameters

’

NONFE

;Routines Used

.
4

NONF
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KXTNF - KXT11CA Native
GOPROC -~ GO/PROCEED

O D= ONU b N

NANARDNNNLEDLDDED DD D WWWWWWWWWWARNNRRI NI NI R NI RS bt b s b b b b et b
NONAWNFHROOONONAWNFHOLYONOAVNAWNROYONOVNAWRNFROOYVENONAWNFD

166772

1667172
166776
167002
167006
167010

167010
167016
167022
167026

167030
167034
167036
167040
167044
167046
167050
167054
167056
167062

167064
167070

167074

167102
167106
167112
167116

167122
167126

167130
167132
167134
167136
167140
167142

167144
167146

042700
010065
005065

000005

0527317
016500
012701
000241

010160
000240
103457
010160
000240
103453
020160
001050
020160
001045

012700
004767

042737

016500
016540
016540
010065

012706
060506

012600
012601
012602
012603
012604
012605

011606
052737

(

Firmware MACRO ¥05.00

000001
177766
177770

010000
177764
052525

177716

177774

177716
177774

000000
000104

010000
177764
177770
177766
177764

177750

000100

175002

175002

177530

G0::

PROC::

00:51

BIC
HOY
CLk

RESET

815
MOV
nov
cLe

MOV
NOP
BCS
MOV
NOP
BCS
cwp
BNE
cMp
BNE

MOV
CALL

BIC

MOV
MoV
MOV
MOV

MOV
ADD

MoV
MOV
mov
MoV
MOV
Moy

L)

Page 514

#81T0,R0
RO, APLPCO(RS)

APLPSO(RS)

HKXSNXF, QRKW.STA
APLSPQ(RS),RO
#52525,r1

R1,~2(R0)

t
GP300
R1,-4(RD)

GP300
R1,-2(h0)
GP300
R1,~-4(RO)
GP300

#NNCEC, RO
SETLED

""
#KXSNXE,QRKW.STA

*
,

APLSPO(RS),RO
APLPSO(RS),-(RO)
APLPCO(RS),-(RO)
KO0, APLSPO(RS)

§APLKOQ, SP
RS, SP

(SP)Y+, k0
(SP)+,R1
{SP)Y+,Kk2
(SP)+,R3
(SP)+,R4
(SP)+,R5

s
(SP),SP :
. ;ﬂ
#KXSDEN,@#KW.CSD

4

~

PR
«

OCEDURE GO/PROCEED
1F GO

THEN
* CLEAR ADDRESS BITO OF TARGET

* SET APPLICATION PC = ADDRESS PASSED

* SET APLICATION PSW

"

0
* RESET I0P
END IF

TEST USER SP FOR NXM AND WRITABLE

IF TEST OF USER SP PASSES

THEN
* SET LEDS TO NON NATIVE CODE STATE

* ENABLE NXM°S TO TRAP TO 4

* PUT APPLICATION PC AND PS ON APPLICATION STACK

* SET STACK POINTER TO APPL. RO SAVE ADDR.

* PRESORE USER REGISTERS RO - RS

* RESTGRE USER SP
* ENAGLE DUAL PORT RAM

* CLEAR SERIAL 00T, QBUS ODT AND NXM FLAGS OF



18

(

KXTNF - KXT11CA Native Firmware MACRO V05.00 00:51 Page 54-1
GOPROC - GO/PROCEED

58
59 167154
60
61 167162
62
63 167170
64
65 167174
66
67 167176
68
69 167176
70

KXTNF - KXT11iCA

042737
052737
005037
000002

000207

Native

SETLED - SET LEDS

N b b b ek et ok b b (b
CODNIPNDHBWNHO OO ND WA

NN
N -

NNNMNN
-~ bW

w W NN
- -X-J

.

STATUS REGISTER

;
010307 175002 BIC #CKXSSOF t KXSQUF | KXSNXF 1 KMSSTFY>,@#KW.STA
3% * * SET STATUS REGISTER TU MON NATIVE CODE STATE
000007 175002 381s JKPSNNC, @fKW.STA
;% * * CLFAR COMMAND REGISTER
175000 CLR #Kd.CMD
;* * * RETURN TC APPLICATION (NNN STRUCTURED EXIT)
RTI
s* * FND TF
GP300:
;* * RETURN FROM CALL
RETURN

Firmware MACRO V05.00 00:51 Page S5

+SBTTL SETLED - SET LEDS
-ENABLE LC,GBL

]
Module name? SETLED - SET LEDS

Functional Description:

Input Parameters:?

1. New LED State (RO)

Output Parameters
NONE

Data structures used

Routines Used

NONE

A R T R L R N T R R T T T L N N T R R R R O o T LA T

System: KXT11-CA Native Firaware

FND GO/PROCEFD

This mode sets the LED display to the state pass to it as a parameter.
It only changes the state of the LEDs if they are not currently
displaying an error or if the new display is to be Fatal Error.

There are two entry points to this routine. SETLED is the entry

used {f the return address is on the stack. SETLDJ is used if there

is not a usable stack and the return address is in Rl.

2. Return address {f SETLDJ entry is used (K1)

1. LED State (KXTCSR C, bits 3 - 0)
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SETLED - SET LEDS

O G0 =IO BN

000017
000016
000015
000014
000013
000012
000011
000010
000007
000006
000005
000004
000003
000002
000001
000000

000017
000017
000010
000011
000012
000013
000014
000015
000016

000007
000006
000005
000004
000003
000002
000001
000000

LSO
Ls1

LEDTSD
FERRD

NFERRD
UROMOD
UROM1D
S1LBD

S2ALBD
S2BLBD
PARLBD

PUTSDS
CSTMD
QODTMD
SODTMD
WAITD
DMAED
PRIRD
NNCFED

00:51

Page 56

17
16
15
14
13
12
11
10
7

QN Wb o

LSO
LSO
LS7
LsSé6
LSS
LS4
Ls3
LS2
Ls1

LS8

LS9

Ls10
LSs11
Ls12
Ls13
Ls14
LS15

JLED STATF 0
3" " 1
;" " 2
;" " 3
;" " 4
;" “ 5
;" " 6
PRl " 97
L " B
;m " 9
;" " 10
3 n n 11
;” n 12
; L ] " 1 3
; ” " 1 4
s M n 1%

sLED TEST DISPLAY

sFATAL FRROR DISPLAY

;NON FATAL ERROR DISPLAY

;USER ROM O FAILED DISPLAY

;USTk ROM 1 FAILED DISPLAY

;SLU1 LOGP BACK TEST FAILED DISPLAY

7SLU2 CHAN » LOOP BACK TEST FAILED DISPLAY
7SLU2 CHAN B LOOP BACH TEST FAILED DISPLAY
;TARALLEL LOOP BACK TEST FAILED DISPLAY

;PONER UP TESTS RUNNING

;CONTINUQUS SELF TEST MODE DISPLAY
;Q BUS ODT MODE DISPLAY

JSERIAL OBT MODE DISPLAY

;AAIT MODE DISPLAY

FEXECUTING DMA LOAD DISPLAY
;EXFCUTING PRIMARY BOOTSTRAP DISPLAY
JEXECUTING NON NATIVE CODE DISPLAY
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SETLED - SEY LEDS
1
2 ;* PROCFDURE SET LEDS
3 ;% * IF CALLED
4 167200 SETLED::
s ;% * THEN
6 3% * * SET RETURN ADDRESS/FLAG = 0
7 167200 005001 CLR R1
8 ;% * END IF
9 167202 SETLDJ::
10 ;* * IF NEW DISPLAY IS FATAL ERROR
11 167202 022790 000017 cMP #FERRD, RO
12 167206 001405 BEQ SE100
13 ;* * OR LEDS NOT DISPLAYING ERROR
14 167210 132737 000010 177524 BITH #KXSLD3, Q¥KW.CSC
15 167216 001401 BEQ SE100
16 167220 000410 BR SE 200
17 3% * THEN
18 167222 SF100:
1y ;% * * SET LED TO STATE PASSED TO ROUTINE (RO)
20 167222 110037 177524 MDY R RO,Q@EKW.CSC
21 ;* * * IF LEDS SET 10 FATAL ERROR
22 167226 122700 000017 cMPR #FERKRD, RO
23 167232 001003 BNE SE150 s )
24 ¢ ;% % * THEMN
25 ;¥ * * * SET FATAL ERROR PLAG OF STATUS REGISTER
26 167234 052737 000040 175002 BYS #KXSFEF, @#KW.STA '
27 3% * * END IF
o 28 167242 SE150¢
w 29 ;% * END IF
30 167242 SE200:
31 3* * IF RETURN ADDRESS = 0
32 167242 005701 TST R1
33 167244 001001 BNE SE300
34 ;% * THEN
35 ;* * * RETURN FROM CALL
36 167246 000207 RETURN
37 ;* * ELSE
38 167250 SE300:
39 * * * JUMP TO RETURN ADDRESS
40 167250 000111 JMP (R1)
41 ;* END SET LEDS
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TRAP4 -~ TRAP 4 EMULATOR

O NI N b b et b b b b h b bl
N O CONANBUWNEHOODINAN D WN -

v8

KXTNF -~
TRAP4 -

-t s
WO OO aWwN -

+SBTTL TRAP4 ~ TRAP 4 FMULATOR
<ENABLE LC,GBL
wodule name: TRAP4 - TRAP 4 EMULATOR MODULE

System: KXT11-CA Native Firmware

Functional Description:

This module emulates the Trap to 4. This eamulation

is performed by placing PSW and the vector address onto the stack
and performing an RTI. If the stack pointer is not pointing

to writeable memory (but not NXM) this routine will force a

stack NXM situation where the Restart Intercupt handler (RESTRT)
will re-establish the stack and retry the trap.

e Mo Ne e NS Ne Ne N Ne Ne e e N NS Ne N Ne N N,

¢
k ll

KXT11CA Native Firmware MACRO V05.00 00:51 Page S9

TRAP 4 EMULATOR

167252

167252
167256

167262
167270
167272
167276
16730C
167302

167302
167310

013746
013746

023766
001004
023716
001001

000002

052737
005737

000006
000004

000006
000004

004000
177776

000002

175002

;* PROCEDURE TRAP4

TRAPA:: N
3* * SET UP STACK FOR TRAP TO 4
M0V @R6,-(SP)
N0V a4, -(SP)
;* * IF STACK IS POINTING TO RAM
cMP @l#6,2(SP)
BNE TR410
CMP an4, (SP)
BNE TR410
s* * THEN
3* * * EMULATE TRAF (NON STRUCTURED E£XIT)
RTI
;* * ELSE
TR410:
s* * * FAKE A STACK NXM SITUATION (NON STRUCTURED EXIT)
BIS HKXSSXT,afKW.STA
TST a#177776 ;(FORCF A NXM RESTART INT.)

;* * FND IF
;% END TRAP4
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TRAPLO - TRAP 10 EMULATOR

-
OO D WN -

A b et b et b d et b
QO DTN DWN

NN
N b

S8

TRAP10 - TRAP 10 EMULATOR

WD LHWN -

167314

167314
167320

167324
167332
167334
167340
167342
167344

167344
167352

013746
013746

023766
001004
023116
001001

000002

0527317
005737

000012
000010

000012
000010

004000
177776

KXTNF - KXT11CA Native Firmware MACRO V05.60

000002

175002

System

N Ne Mo Ne Ne WE e Ne Ne Ne We NS Ne we N6 N N Ne

TRAP10::

TR1010:

00:51

Page 60

«SBTTL TRAP10 - TRAP 10 EMULATOR

.FNABLE LC,GBL

Module name:

TRAP10 - TRAP 10 EMULATOR MODULE

¢ KXT11-CA Native Firmware

Functional DNescription:

This module emulates the Trap to 10. The trap emulation
is performed by placing the vector address and PSW on the stack

and performing an RTI.

1f the stack pointer is not pointing

to writable memory (but not NXM) this routines will force a
stack NXM situation where the Restart Interrupt handler (RESTRT)
will re-establish the stack and retry the trap.

00:51

MOV
MOV

cup
BNE
cup
BNE

RTI

8Is
ST

Page A1

BE12,-(SP)
epr10,-(se)

@f12,2(sp)
TR1010
a#10,(5P)
TR1010

o ®

7

HKXSSXT,REKW.STA

eR177776 ; (FOPCE
. n

o W
’

‘
k 1

PROCEDURE TRAP4

* SET UP STACK FOR TRAP TO 4

* TF STACK IS POINTING TO RAM

* THEN
* * EMULATE TRAP (NON STRUCTURED EXIT)

* FLSE
* * FAKE A STACK NXM SITUATION (NON STRUCTURED EXIT)
A NXM RESTART INT.)

* FND IF
END TRAP10
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TRAP24 ~ TRAP 24 EMULATOR
1 «SBTTL TRAP24 - TRAP 24 EMULATOR
2
3 .FNABLE LC,GBL
4 ;
S ; Module name: TRAP24 - TRAP 24 EMULATOR MODULE
6 ;
7 ; System: KXT11-CA Wative Firmware
8 ;
9 ;
10 i
11 b
12 ;
13 ;
14 ;3 Functional Description:
15 ;
16 ; This module emulates the Trap to 24. This emulation
17 ; is performed by placing data at locations 26 into the PSW
18 ; and 24 int the PC.
19 ;

KXTNF - KXT11CA Native Firmware MACRO V05.00 00:51 Page 63
TRAP24 -~ TRAP 24 EMULATOR

1

2 167356 TPAP24::

3

4 167356 106437 000026 MTPS QK26

S

6 167362 013707 000024 MOV @r24,pPC

7

7* PROCEDURE TRAP24
;* * MOVE CONTENTS OF 26 TO PSW
;* ® MOVE CONTENTS OF 24 TO PC

;* END TRAP24
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TRAPX -~ TRAP COMMAND EMULATOR

«SBTTL TRAPX - TRAP COMMAND EMULATOR
<ENABLE LC,GBL
#Hodule name: TRAPX - TRAP COMMAND EMULATOR NODULL

System: KXT11-CA Native Firmware

Functional Description:

This module emulates the Trap specified by the DPR. This emulation
is performed by placing data in DPR register 2 into the PSW
and DPR register 3 into the PC.

e Ne e NS Mo Ne NS N Ne Ne Ne N N Ve Ne N

A bod b fot b b pub b pud b b
CODNOCONBWNHOODIONL WN -

7* PROCEDURE TRAPX

21 167366 TRAPX::
22 ;% * CLEAR COMNAND REGISTER
23 167366 005037 175000 CLR @AKW.CMD
24 . ;* * SET PSW TO DPR REGISTER 3
25 167372 106437 175006 MTFS Af#KW.SC3
26 ;* * JUMP T0 ADDRESS SPEC. IN DPR REGISTER 2
27 167376 013707 175004 NOV @HK¥.SC2,PC ‘
3 28 ;% END TRAPX

29
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WAITST - WAIT FOR COMMAND STATE

NONE

1 +SBTTL WAITST - WAIT FOR COMMAND STATE
2 +ENABLE LC,GBL
3
4 ;
5 ;7 Module name: WAITST
6 ;
7 ; System: KXT11-CA Native Firmware
8 7
9 }
10 ;
11 :
12 ;
, 13 ;
14 ; Functional Description:
15 H
16 ; This module is used to place the YOP in the wait state. In this state
17 3 the I0P waits for a command to be received from the Q bus.
18 ; The LED if not displaying an error will be set to the wait state
19 ; display. The state field of status register of the DPR will be
20 ; set to the wait state if the Root/Self Test Suitch is not set to 10.
21 ’ If the suwitch is set to 10 then the state field is set to the Q Bus
22 ; controlled test state. The routine continues to loop setting the LEDs
23 ; and the stater field of the status registér so that if the serial ODT
24 ; mode is entered via Break, while in this routine and a Proceed
25 ; command is executed the LED display and state field will be correct.
26 ;
27 ;Input Parameters:
«© 28 3
«© 29 ; NONE
30 ;
33 ;Output Parameters
32 ;
kk} 7 NONE
34 ;
a5 sRoutines Used
;
;
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WAITST - WAIT FOR COMMAND STATE

O DI W=

167402
167402

167402
167406

167412
167416

167422
167426

167432
167436

167440
167444
167446
167446
167452
167452
167456

012700
004767

013700
042700

113701
142701

122701
001003

052700
000402

052700

010037
000751

(

000003
177566

175002
000007

177522
177417
000240

000002

000004

175002

WAITST::

WA100:

WA200:

WA300:

00:51

NOV
CALL

MOV
BIC

MOvVB
BICB

CMPB
BNE

BTS

BIS

MOV
BR

Page 66

H#WAITD,RO
SETLED

A¥KW.STA,RO
#XMSSTF,RO

@#KL.CSB,P1
#~CCKM5SWS>,R1

#<10.*16.>,R1
WA200

AXPSQTS,RO
WA300

1]
JKPSWST, RO

KO, Q¥KW.STA
WAl00

PROCEDURE WAITST

* DO UNTIL INTERRUPTFD

*

*

SET LED DISPLAY TO WALT STATE

GET STATUS REGISTER

IF THE BODOT/SELF TEST SWITCH = 10

* THEN

* SET STATE FIELD OF STATUS REG. TO
QBUS CONTROLLED TEST STATE

* * ELSE

+ » « gEr STATE FIELD OF STATUS REG. TO WAIT STATE
* * END IF

* * & YRITE STATUS REGISTER DATA

* END UNTIL

END WATTST
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QCOMIN - Q BUS COMMAND INTERP.

O E NN oW N

Ne T We Mo N N N Ne Ne N Ne Ne N8 NE Mo N6 e NE N Na e N ne Ne N Ne Ne N N N Ne N Ve Mo e Ne N N

«SBTTL QCOMIN - Q BUS COMMAND INTERP.
-ENABLE GBL,LC
Module name: QCOMIN - Q@ BUS COMMAND INTERPRITOR

System: KXT11-CA Native Firmware

Functional Description:
This module decodes the Q bus commands received through the command
register of the dual port RAM. Once a valid command is recognised
the appropriate routine is called. If the command received is a test
comwand the test command decode toutine (DECTST) is Jjumped to.
Input Parameters:
NONF . # ;
Output Parameters
NONF
Data Structures Used
1. T10P COMMAND RFGISTER
2. 10P STATUS RECGISTER
Routines Used
1. REINIT (JMP)
2. DECTST (JMP)

3. WAITST (JvP)
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QCOMIN - Q BUS COMMAND

167460

167460
167466
167474
167476
167504
167510
167512

167512
167520

N bbb b b oot ok b e ek Jad
VXN NBDULUWNSHOLCENT NS W

NN
WA

167522

NN
(2, 3

167524

27 167524
28 167532

32 167534
33 167542

35 167544
36 167552

39 167554

41 167560
42 167566

45 167570
46 167576
47 167600
48 167604
49 167610
50 167614

52 167616
53 167616
54 167624
55 167626

57 167626

042737
032737
001406
052737
005037

000002

0327317
001 401

000002

032737
001147

0227317
001006

032737
001002

000167

022737
001024

022737
103407
013700
042700
022700
101004

0227317
001005

042737

INTERP.

140000

000100

100000

175000

000200

100000

000010

000100

001652

000004

000006

177522
177417
000160

000010

000100

MACRO V05.00

175002
175002

175002

175002

175000

175000

175002

175000

175006

175006

177520

QCOMIN::

QC70¢

QC100:

QC120:

QC150¢

00:51

BIC
BIT
BEQ
8IS
CLR

RTI

8IT
BZQ

RTI

Jup

cmp
BNE

CMP
BLO
MOV
BIC
CMP
BHI

cMp
BNE

BIC

Page 68

;* PROCEDURE Q BUS COMMAND INTERPRETER

;% * CLEAR COWMAND ERROR AND DMA LOAD ERROR

;
HCKXSCHE | KXSDMED,Q#KW.STA

BITS OF STATUS REGISTER

;* * 1IF IN SERIAL OOT MODE

AXXSSOF, QAKW.STA
QCso

. N

»

*

HKXSCME, QRKW.STA
;

PRKW.CMD

s

;
7 (NON STRUCTU

3
*

" w

*

THEN
* SET CUMMAND ERROR BIT OF STATUS REGISTER

* CLEAF COMMAND REGISTER

* RETURN FORM INTERRUPT
RED EXIT)

;* * FND IF

;* * IF QODT FLAG OF STATUS RFGISTER =1

HKXSQOF, aRKW.STA
Qc70

;* * THEN
3* * * UNBLOCX QODT WAIT FOR COMMAND
;7 (NON STRUCTURED EXIT)

;* * END/IF f

3* * IF TEST/COMMAND BIT = 0

#BIT1S, R4KW.CMD
QC500

RKXSODC,@H#KW.CMD
QC100

;Q
#KXSSOF, KW .STA
Qc100

N

QDDTM

.
»

’
HKXSINC, @KW CMD
Qc200

N W

#6,Q4KW.SC3
QC120
@AKW.CSB, RO
#~C<KMSSHSD>, RO
#<7*16.>,P0
ac1s0

#8.,MKW.SC3
QC200

*

4
#KXSDFN, @AKW.CSA

THEN
* CASE COMMAND
* WHEN Q BUS QDT

* AND STATUS REGISTER SERIAL ODT FLAG = 0
* * ENTER ODT Q BUS ODT MODE
(NON STRUCTURED JUMP TO Q BUS ODT MONITOR)

* WHEN RE-INITIALIZE

* AND DPR REGISTER 3 =
SWITCH < 7

0 THROUGH 6 AND ID

* OR DPR REGISTER 3 = 8

* * DISABLE ODUAL PORT PAM
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58
59
60 167634 000167 003156 JMP REINIT
61 ;* * * WHEN DMA LOAD
62 167640 022737 000002 175000 QC200: CMP RKXSDMC,@#KW.CMD
63 167646 001004 BNE Qc3o00
64 ;% % * » QEMOVE RETURN ADDR. AND PS FROM STACK
65 167650 062706 000004 ADD #4,sP
66 ;% * & % PERFORM DMA TRANSFER
67 7 (NON STRUCTURED JUMP TO DMA LOADER MOOULE)
68 167654 000167 001152 JMp DMALD
69 ;% * * WHEN TRAP CUMMAND
» 70 167660 022737 000001 175000 QC300: cCMP #KXSTRC,@#KW.CMD
71 167666 001023 bNE QC400
72 ;% % % « IF PC VALUE IN DPR REGISTER 2 IS EVEN
73 167670 032737 000001 175004 BITY #0ITO0,QKW.SC2
74 167676 001016 BNE QC38¢
75 ;* * * * THEN
76 s * * * & SET LEDS TO NON NATIVE CODE STATE
77 167700 012700 000000 MOY #NNCED,RO
78 167704 012701 167714 MOV $#QC350,R1 )
79 167710 000167 177266 JMP SETL{J ! !
80 167714 QC350:
81 ;
82 167714 042737 000007 175002 BIC BXMSSTF,@fKW.STA
83 167722 052737 000007 175002 BIS HKPSNNC,QBKW.STA
84
85
86
87
88 167730 000167 177432 JMP TRAPX
89
90 167734 000442 QC380: BR QC450
91 s* * * YHEN SHOW STATUS COMMAND
92 167736 QC400:
93 167736 022767 000020 005034 CNP BKXSSHC,KW.CMD
94 167744 001027 BNE Qc447
95 ;* * * * PLACE BOOT SWITCH AND MAP SWITCH
96 ; VALUES TO DPR KEGISTER 3
97 167746 113737 177522 175006 MOVvVB @#KL.CSB,R¥KL.SC3
98 ;* * * » CLEAR ALL NON RELATED RITS
99 167754 042737 177401 175006 BIC H CCKMSMAP | KMSSWS>,@a#KW.SC3
100 s* * * ~ IF USER SOCKETS MAPPED LOW
101 167762 032737 000010 177522 BIT #EKXSHMP2, A#KL.CSB
102 167770 001402 BEQ QC420
103 3% * % & THFN
104 s* * & * & TEST FOR RAM AT O
105 167772 005000 CLR RO
106 167774 000402 BR QC440
107 ;% * ®» % FLSE
108 167776 QCc420:
109 s* * % % & TEST FOR RAM AT 100000
110 167776 012700 100000 MOy $#100000,R0
111 % * % % END YF
112 170002 QCc440: .
113 s*¥ * % & JF RAM PRESENT
114 170002 011001 MOV (RO),R1

* * & & RE-INITIALIZF
(NON STKUCTURED JUMP TO POWERUP MODULE RE~INITIALIZE

N e

* ® ® % & SET STATUS RFGISTER NON NATIVE CODE STATE

»
»
*

* * EMULATE TRAP AT ADDRESS
PER DUAL PORT REGISTER 2
SET PSW PER DUAL PORT REGISTER 3
(NON STRUCTURED FXIT)

e %o N e

.
»
»
»

* END 'IF
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115
116
117
118
119
120
1
122
123
124
135
126
127
128
129

170004
ivooos

10010
170012
170014

170022
110022

170024
170024
170032
170034
170040
170042
170042

170050
170050

170052
170052
170056
170056
170062
170066

COMMAND
005110
020110
001404
010110

952131
bocd1?
b22731
boioo3
005031
000002

952737

300402

boo167

062706

005037
000167

Flr-u!

INTERP .

000001

000040

175000

100000

000014

000004
175000
177310

MACRO v05.00

175006

175000

175002

Qcdas:

QC4a47:

Qr4s50:

Qc470:

QC500:

QC6002

00251

COM
cMpP
BFQ

MOV
BIS

BR

Cup
BNE
CLR
Rt

B1S

BR

Jup

AbD

CLR
Jvp

Page 68-2
{RO)
R1,(RO)
QCc44s
;ﬁ [ I 1 f“'.""
3* * * % * RESTORE LDCATION
R1,({RO)
st *# # % « SET PAM PRESENT BIT DF DPR REG. 3
#BITO, RIKN. SC3
3% * % % FND IF
1C470
3% * * WHEN NOP COMMAND
HXASNDP, RAKW.CMD
(Ccas50
3% * * « CLFAR COMMAND REGISTER
HiKH LCMD
3% * % & DETURN FROM INTERRUPT
7 (NDN STRUCTURED EXIT)
3% % * ELSE (BAD COMMAND)
3% & % & SET COMMAND ERROR BT OF STATUS REGISTER
BKX5CME, a#KW.STA . .
' 3% * * END CASE
Qre0o .
3* * ELSE (TEST/CUMMAND 8IT = 1)
3% % * DECODE TEST COMMAND (NON-STRUCTURED JUMP 0 DECTST)
bECTST .
s* * END tF
yasp 3* * REMOVE RETURN ADDRESS AND PSW FROK STACK
,S
;* * CLEAR COMMAND REGISTER
@#KW.CMD
3* * ENTER WAIT STATE (NON STRUCTURED EXIT)
WAITST

END Q@ BUS COMMAND INTERFRETER
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DFCTST - DECODE

O NON L WN -

P T I T T T T e T T T T T T T T R N R R R R YRR O

+S3TTL DECTST -~ DLCODE AND DISPATCH QBUS SELF TEST REQUESTS
-ENABL GBRL

MODULFE NAME: NDECTST - DECODF AND DISPATCH QBUS SELF TEST REQUESTS

FUNCTIUNAL ODESCRIPTION:

THIS MODULE DECODES THi QRUS SELF TFST REQUESTS AND DISPATCHES TO THE
APPROPRIATE SFLF TEST AODULT. ON RETURN FROM THE SELF TEST MODULE,
DECTST UPDATES THF LED DISPLAY, UPDATES THE ACCUMULATED ERROR WORD,
AND PERFORMS ThE ACKNOWLeDGEMENT PURTION OF THE PROTUCOL TO NOTIFY THE
ARBITER DOF COMPLETION.

INPUTS:
TPR 0 CONTAINS THE SELF TEST REQUEST CODE.
TPR 3 COMTAINS AN OPTIONAL CALLYNG PARAMETER, IF ANY.

CALLING SEQUENCF:
A SPECIAL CASE JMP TO DECTST FROM QCOMIN.

0UTPUTS:

TPR 0 IS CLEAR.

TPR 1 IS THE SAME AS WHEN CALLED UNLESS DECTST SETS THE COMMAND ERROR
BIT, BIT 15. IF THE bOOT SWITCH SELECTION IS 10 (QBUS
CONTROLLED TEST), THE STATE FIELD IS SET TO "WAITING FOR
QBUS TEST COMMAND™. ELSF, THE STATE FIELD IS SET TO “WAITING
FOR QRUS COMMAND".

TPR 2 HAS ITS APPROPRIATE TEST PIT CLFARED IF NO ERROR OCCURRED
AND SET IF AN ERROR OCCURRED. TPR 2 IS THE ACCUMULATED SELF
TEST RESULTS.

IF TPR 2-°S APPROPRIATE ERROR RIT IS SET, TPR 3 CONTAINS THE TEST CODE
IN BITS <15:12> AND THE DISCRETF ERROR CUDE IN BITS <11:00>.

IF AN EPROR GCCURRED, THE LEDS ARE MPDATED WITH A CALL TO TNNERR.

ROUTINES USFD:
SPRSSU, TNNERR, & THE VARTONS SELF TEST ROUTINES

OTHFR NOTES AND COMMuNTS:

l. THF ARBITER IS RESPONSIBLE FOR CLEARING THE ACCUMULATED VALUE IN
TPR 2.

3. ALL REGISTFRS ARF USFABLF WITHOUT RESTORATION.
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170072
170072
170076
170102
170102
170106
170110
170112
170116
170122
170124
170130
170132

—
QOO W N

[
[

170136
170140
170140
170144
170150
20 170152
21 170156

b pt pub fud o fud b
VORI NL WN

23 170160
24 170164
25 170170
26 170172
27 170174
28 170176
29 170202
30 170204
31 170206

33 170214
34 170216

36 170224

40 170232
41 170234
42 170240
43 170242
44 170244
45 170250

47 170252
48 170254
49 170256
50 170260
51 170264

53 170266
55 170270

56 170274
57 170276

Native Firmware MACRO V05.00

(

00:51

AND DISPATCH QBUS SELF TEST REQUESTS

012700
000137

012700
005710
001005
013700
052700
000 465
021037
001403
062700

000763

013746
013746
012046
042716
012046

013746
013746
005001
105720
001402
013701
105720
001404
052737

000403
0427317

052737

004730
012637
005700
001406
010037
012601

004736
052616
000404
012637
005726

042616
012637

012600
042700

170102
173706
170354
175002
100000
175000

000010

175002
175004
100000

175006
177524

175006

000040

000040
010000

177524

175006

175006

175004
000007

177520

177520
175002

DECTST::

155

2082

2542
3052

356

4052
45%:

MoV
Jup

q0V
ST
BNE
MOY
81s
BR

cup
3EQ
ADD

B8R

MOV
MoV
nov
BIC
MOV

Mov
MOV
CLR
TSTH
BFQ
MOV
TSTB
BFQ
BIS

BR
BIC

JSR
MOV
TST
BEQ
MOV
MOV

JSR
81s
BR

MoV
ST

MOV
MOV
BIC

Page 70

#35,R0
RH#SPRSSU

#STSTAB, RO
(RO)

105
@AKW.STA,RO
HKXSCME, RO
45$
(RC),R4KW.CHD
153
BETSENL, RO

5S

WHKW.STA,- (SP)
WHKW.S5C2,-(SP)
(RO)+,-(SP)
#B1T1S,(SP)
(RO)+,-(5P)

@#KW.,SC3,-(SP)
@#KW.CSC,~(SP)
R1

(RO )+

205
@#K®.SC3,R1
(R0)+

255

;SET UP A RETURN ADDRESS FROM SPRSSU.
;G0 SET UP RS AND A DEFAULT STACK FOINTER.

sTOINT TO THE SELF TEST DISPATCH TABLE.

;ARE WE AT THE FND OF THE TABLE?

sNO.

;YES, GET TPR 1.

;SET THE COMMAND ERROR BIT IN THE SAVED TPR 1.
;GO HANPLE THE REST OF UPDATING TPR 1 & TPR O.
;NO, DUES THE TABLE ENTRPY MATCH TPR 07

;YES.

;NO, ADD THF LENGTH OF A TABLE FNTRY TO THE
sPOINTER.

;GO TRY TWE NEXT ENTRY IN THE TAHLE.

;We HAVE FOUND A VALID COMMAND, SO SAVE

;TPR 1 (TWE STATUS REGISTER),

;TPP 2,

; THE. COMMAND (alITH BIT 15 CLEARED),

sTHE FRROR CONDITION ROUTINE“S ADDRESS ON

;THE STACK,

;TPR 3, AND ;

3THE LEDS.

;CLEAR R1 TO DEFAULT TO NO PARANETER IN TPR 3.
;NOW, IS THERE A PARAMETER IN TPR 3?

;NO, R1 HAS ALREADY BEEN CLEARED.

;YeS, PUT THE PARAMETER IN Rl.

;IS THE TEST ROUTINE IN OVERLAY 07

;YES.

#KXSDPE,@HKW.CSA ;NO, IT°S IN OVERLAY 1, SO ENABLE THE

3os

;OVERLAY 1 MAP.

#XXSDPE,@#KW.CSA ;IT°S IN OVERLAY 0, SO DISABLE THE

SNVERLAY 1 MAP.

RKXSNXF,QRKW.STA ;ENABLE C-BIT SETTING ON REFERENCES TO

PC,R(R0)+
(SP)+,@hKW.CSC
RO

35§
RO,RyKW.SC3
(se)+,R1

PC,A(SP)+
(SF)+, (5P)

40$

(SP)+, afKW.SC3
(SP)+

(SP)Y+, (SP)
(SP)+,@fKW.5C2

(sP)+,RO
#EKMSSTF, RO

;NON-EXISTENT MEMORY (RATHER THAN A TRAP THRU
74). KXSNXF WILL BE RESTORED WHEN TPR 1 IS
JRESTORED.

;CALL THE TFST ROUTINE VIA THE "VECTOR".
+RESTORF THE LEDS.

s¥AS AN ERROR DETECTED?

;NO.

;YES, SET TPR 3 FCOR THIS ERROR.

;PUT THE VALUE OF TPR 3, WHEN CALLED, IN R1
;(IN CASE THE LED HANDLING ROUTINE NEEDS IT).
3YES, GO TO THE LFD UPDATING ROUTINE.

3SET THE TEST®S ERROR BIT IN THE SAVED TPR 2.
;GO FIMISH UOP TPR 2, 1, AND O UPDATING.
;RESTNRE TPR 3.

sFLUSH THE FRROR HANDLER ADDRESS OFF THE

s STACK.

;CLEAR THE TEST®S ERROR BIT IN THE SAVED

;TPR 2.

;STORFE THE RESULT IN TPR 2.

;GET THE SAVED TPR 1,

;CLYAR THF SAVED STATE FIELD.



( (
KXTNF - KXT11CA Native Firmware MACRO V05.00 00:51 Page 70-1
DECTST - DECODE AND DISPATCH QBUS SFLF TEST REQUESTS

58 170302 013701 177522 MOV p#KW.CSB,R1 ;GET THE BOOT SWITCH SETTING FROM KXTCSPB BITS
59 ;4 70 1.
60 170306 042701 177417 BIC #~CCKMSSHS>, Rl ;ISNLATE THE SYITCH SETTING BITS.
61 170312 022701 000240 - CMP #10.*20,R1 ;1S THE SWITCH SETTING FOR "QRUS CONTROLLED
62 . sTESTS"?
63 170316 001003 BNE 475 %0,
64 170320 052700 000002 BIS #KPSQTS, RO ;YES, EFT THE STATE TO "QBUS CONTROLLED TEST
65 7STATE".
66 170324 000402 BR 50$
67 170326 052700 000004 4752 BIS #KPS4ST,RO ;SET THE STATE TO "WAITING FOPR QB80S COMMAND™.
68 170332 010037 175002 508§ MOV KO, Q4KW.STA sRESTORE THE STATUS RFGISTER.
69 170336 005037 175000 CLR @8#KW.CMD sCLEAR THF COMMAND REGIST®K, TPR 0.
! 70 170342 052737 000100 177530 BIS #KXSDEN,@#KW.CSD ;RE-FNABLE THE TWO PORT RAM (SOMETIMES IT°S
71 ;NEEDED, SOMETIMES IT°S W(QT, BUT DO IT
12 ;ALWAYS).
73 170350 000137 167402 JMP BAWAITST G0 TO THE WAIT STATE AND WAIT FOR THE NEXT
74 3QBUS COMMAND,
7%
76 >STSTAB, THE SELF TEST DISPATCH TABLE, DEFINES THE LEGAL SELF TEST CODES, THE
17 JEXISTENCE OF A CALLING PARAMETER IN TPR 3, THE "PRPOM PAGE™ CONTAINING THE TEST
78 sCODE, AND THE ADDRESS OF THE CODE,
79 ; f I !
80 3 <WORD TPR O VALUE OR 0 $TPR 0 VALUE IF LEGAL DISPATCH CODE &
81 7 ;0 IF END OF LIST (THUS IMPLYING
82 7 ;COMMAND ERROR)
83 ;
: e B4 ; +WORD TNNEKR 3 ADDRESS OF ROUTINE THAT HANDLES LED
. N 85 ; JUPDATING IF AN ERKOR IS INDICATED.
86 ;
87 ; «BYTE 0 OP NON-0 sNUN-0 IMPLIES THAT A CALLING
88 ; sPARAMETER IS IN TPR 3., O
89 7 > TMPLIES NO FARAMETER IN TPR 3.
90 7
91 ; «BYTE 0 QR NON-O ;YUN-0 TIMPLIES THAT THE TEST ROUTINE
92 7 ;1S IN THE HIGH OVERLAY, OVERLAY 1, OF
93 7 3ROM, THUS IMPLYING THAT KXTCSRA
94 3 sB8IT 5 MUST BE 1 TO MAP THE CODE
95 H sTO THE 160000 BASE ADDRESS. 0
96 H ;IMPLIES THAT THE TEST ROUTINE IS
97 ; sIN THE LOW OYERLAY, OVERLAY O,
98 H ;0F ROM, THOS KXTCSRA BIT 0S MUST
99 ; sBE 0O TO MAP THE CODE TO THE
100 H 5160000 BASE ADDRESS.
101 ;
102 3 -WarD ADDRESS ;TH® ADDRESS OF THE ROUTINES “VECTOR"™
103 ; ;IN THE FIRST 32 (DFCIMAL) BYTES OF
104 ; ;THE ROM OVERLAY.
105 H
106 170354 STSTAB:?
107 ;CSR TEST
108 170354 100001 +WORD KXst01 sTPR 0 VALUE
109 170356 170506 +WORD T1ERK sLELD UPDATING ROUTINE ON ERROR
110 170360 000 +BYTE 0 sNO INPUT PARAMETER
111 170361 o000 +BYTE 0 sIN ROM OVERLAY 0
112 170362 160004 «WOPD T1 ;VECTOR ADDRESS
113

114 000010 STSENL = «=STSTAB ;DEFINE THE TABLE ENTRY LFNGTH
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115

116 7RAM TEST

117 170364 100002 +WORD KX$T02 ;TER 0 VALUE

118 170366 170546 «WORD T2ERR ;LED UPDATING ROUTINE ON ERROR
119 170370 000 -BYTE 0 ;NO INPUT PAKAMETEEK

120 170371 000 -BYTE 0 7IN ROM OVERLAY 0

121 170372 160010 «WORD T2 sVECTOR ADDRESS

122 FROM TEST

123 170374 100004 -WORD KXSTO03 2TPR 0 VALUE

124 170376 170576 -WORD T3ERR ;LED UPDATING ROUTINE ON ERROR
125 170400 001 .BYTEL 1 ;TPR 3 CONTAINS PARANMETER

126 170401 000 «BYTE 0 ;IN ROM OVERLAY O

127 170402 160014 <WORD T3 sVECTOK ADDRESS

128 ;CPU TEST

129 170404 100010 <WORD KX§T04 ;TPR 0 VALUE

130 170406 170642 -WORD T4ERR ;LED UPDATING ROUTINE GN ERROR
131 170410 000 -BYTE 9 ;NO INPUT PARAMETER

132 170411 000 «BYTE 0 ;IN ROM OVERLAY 0

133 170412 169020 +WORD T4 sVECTOR ADDRESS

134 ;BEVENT TEST

135 170414 100020 . +-WORD KX$TOS ;TPR 0 VALUE

136 170416 170650 +WORD TSERR ;LED UPDATING ROUTINE OW ERROR
137 170420 000 «BYTE 0 ' JNO INPUT PAKAMETEK

138 170421 009 +BYTE 0 ;IN ROM OVERLAY 0

139 170422 160024 +WORD 15 ;VECTOR ADDRESS

140 ;SLU 1 TEST

141 170424 100040 -WORD KX$T06 ;TPR O VALUE

142 170426 170656 +WORD T6ERR ;LD UPDATING ROUTINE ON ERROR
143 170430 000 «BYTE 0 ;NO INPUT PARAMETER

144 170431 000 <BYTE ] ;IN KOM OVERLAY 0

145 170432 160030 +«WORD T6 sVECTOR ADDRESS

146 ;5LU 2 Tes?T

147 170434 100100 -w0ORD KX$T07 sTPR 0 VALUE

148 170436 170664 +WORD TTERK sLED UPDATING ROUTINE ON ERROR
149 170440 001 +BYTE 1 7TPR 3 CONTAINS PARAMETER, CHANNEL A /
150 ;CHANNEL B TEST SELECTINN

151 170441 000 +BYTE 0 : ;IN RON OVERLAY 0

152 170442 160034 «WORD T7 sVECTOR ADDRESS

153 +PI10 TEST

154 170444 100200 +«¥WORD KX$T10 ;TPR 0 VALUE

155 170446 170720 «WORD T10ERR sLED UPDATING ROUTINE UN ERROR
156 170450 000 «BYTE 0 #NO INPUT PARAMETER

157 170451 001 -BYTE 1 ;IN ROM OVERLAY 1

158 170452 160000 «WORD T10 sVECTOR ADDRESS

159 ;DMA TEST

160 170454 100400 +WORD KXS$T11 ;TPR O VALUE

161 170456 170726 +«WORD T11ERR ;LED UPDATING ROUTINE ON ERROR
162 170460 001 ~BYTE 1 >TPR 3 CONTAINS PARAMETFR, BITS
163 5€21:06> OF A USEABLE QBUS DMA BUFFER
164 170461 001 +BYTE 1 ;TN RON OVERLAY 1

165 170462 160004 +WORD T11

166 sQIR TEST

167 170464 101000 -W0ORD KX$T12 ;TPR 0 VALUE

168 170466 170734 «WORD T12FRR ;LED UFDATING ROUTINE ON ERROR
169 170470 001 -BYTE 1 ;TPR 3 CONTAINS PARAMETER, THE QBUS
170 7 INTLRRUPT VECTODR ADDRESS

171 170471 001 LBYTE 1 ;IN ROM OVERLAY 1
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172
173
174
175
176
177
178
179
180
181

170472

170474
170476
170500
170501
170502

170504

(

Native Firaware MACRO
AND DISPATCH QBUS SEL

160010

102000
170742
000
001
160014

000000

v05.00 00:51
F TEST REQUESTS

~WORD
;Tw0 PORT RAM
.WORD
- WOPrD
.BYTE
+BYTE
.WORD
;END OF TABLE
< WORD

page 70-3

T12
TEST

KX$T13

T13ERR

0

1

T13

0

;VECTOR ADDRESS

;TPR 0 VALUE

;LED UPDATING ROUTINE ON ERROR
;NO INPUT PARAMETFR

;1N ROM OVERLAY 1

;VECTOR ADDRESS

s IF NO MATCH, THENW CUMMAND SRROR.
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TNNERR - UPDATE LEDS AFTER SELFTEST NN

e e
CONCNDBWNEHOODRAND D WN -

NNONNNN
AW N=-O

WNNNNN
SVvwEm=-owm

L W W W
[5,)F-WAY SN

B W W
CODI

T - X
L A e

P -
-

NN Ne N N e Ne N Na Mo N6 Ne Ne N Ne N Ne NG NG N Ne e e Na e e e N e Ne Ve N Ne N N N Ne e N SN N e N

INPUTS: .

00:51 Page 71

«SBTTL TNNERR - OUPDATE LEDS AFTER SELFTEST NN
~ENABL GBL

MNDULE NAME: TNNERR - UPDATE LEDS AFTER SELFTEST NN

FUNCTIONAL DESCRIPTION:

T1ERR THROUGH T13ERR HANDLE SETTING THt LEDS DEPENDING ON THE ERROR
CODE RETURNED IN RC BY A SELF-TFST ROUTINE. EACH TEST HAS A SET OF
BITS GIVING “SIGNIFICANT'" ERROR CONDITIONS. *"INSIGNIFICANT®™ ERROR
CONDITIONS ARE SUCH ERROK CODES AS "ROM MAPPED LOW SO 1NTERRUPT
TESTS WERE NOT EVEN TRIED™. AFTFR DECIDING ON AN LED VALUE, THE
ROUTINE CALLS SETLED TO SET THE VALUE. SETLED PRIORITIZES THE LED
SETTINGS SUCH THAT A NON-FATAL CUDe WILL NOT RLPLACE A FATAL CODE,
FOR EXAMPLE.

1
RO CONTAINS THE TESTS DISCPETE EPROR CODE.
R1 CONTAINS THE VALUE IN R1 WHMEN THE SELFTEST ROUTINE WwAS CALLED. THIS
VALUE IS OPTIONALLY USED BY TNNERR.

CALLING SEQUENCE:

JSR PC,TRNEPR

OUTPUTS:

THE LEDS AKE UPDATED VIR A CALL TO SETLED.

RO CONTAINS 0 IF NO SEGNIFICANT ERROR OCCURRED. RO CONTAINS THE LED
VALUE USED IN THE CALL TO SETLED IF A SIGNIFICANT ERROR OCCURRED.

NOTE: A SIGNIFICANT ERROR IS AN ERROR THAT RESULTS IN A REQUEST T0
UPDATE THE LEDS. WHEN A SELFTEST CAN NOT BE RUN (TYPICALLY BECAUSE ROM
IS MAPPED LOW), THE RESULTING ERROR IS NUT SIGNIFICANT AND, THEREFORE,
THERE IS NO PEQUEST TO UPDATE THE LFDS.

ROUTINES USED:

SETLRD

REGISTERS CHANGED:

RO,R2
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1 ;THE CSR TEST, TEST 1, IS A SPECILAL CASE BECAUSE WE MUST DIFFERENTIATE BETWEEN
2 : ;THE FATAL NON-STANDALONE TPR ERROR AND THE OTHER NON-FATAL ERRORS.

3 170506 032700 000004 " T1ERR:: BIT $#4,R0 +1S THERE A TPR ERKOR?

4 170512 001407 BEQ T1ERR1 sNO.

5 170514 032737 000340 177524 BIT #340,@4Kd.CSC ;YES, BUT ARE WE IN STANDALONE MODE (1. E.

6 sWITH ID FQUAL T0 O OF 1)? NOTE: THE 340 MASK
7 ;1S A SUBSET OF THE KMSIDS DEFINITON. IF THE
8 7sLOCATION OF KMS{DS CHANGES, THE 340 MUST BE
9 s CHANGED.

10 170522 001406 8<Q T1ERR2 ;YES, SO YT°S A NON-FATAL ERRCR.

11 170524 012700 000017 MOV $FERRD, RO sNO, WE ARE IN NUN-STANDALONE MODE SO IT°S A
12 ;FATAL ERROR.

13 170530 000511 BR TNNCM]

14 170532 032700 000373 T1ERR1: BIT #373,R0 ;ARE THEKE OTRER CSR ERPORS?

15 170536 001511 B8%Q TNNINX ;NG.

16 170540 012700 000010 . T1ERR2: MOV ANFERRD, RO sYES, SET UP THE NON-FATAL LED DISPLAY.

17 170544 000503 BR TNNCML

18 7

19 ; ThE RAM TEST, TEST 2, IS A SPECIAL CASE BECAUSE WE MUST DIFFERENTIATE BETWEEN
20 sFATAL NATIVE RAM ERRORS AND NON-FATAL USEk RAM ERRORS.

21 170546 032700 000037 T2ERR:: ®IT #37,R0 3AKE THERE NATIVE RAM ERROKS?

22 170552 001403 ) BEQ T2ERR1 sNO. )

23 170554 012700 000017 OV #°LRRDy RO ;YES, SET UP FATAL LED DISPLAY.

24 170560 000475 BR TNNCM1

25 170562 032700 001749 T2ERR1: 81T #1740,R0 ;AKFE THEKF USSR RAM ERRORS?

26 170566 001475 BEQ TNNINX ;NO.

27 170570 012700 000011 MOV #UROMOD, RO sYES, SET UP NON-FATAL LED DISPLAY.

28 170574 000467 BP TNNCM1

29 ;

30 ;THE ROM TEST, TEST 3, ERROR HANDUING IS A SPECIAL CASE BECAUSE THERE ARE

31 . ;3 POSSIBLE LED SETTINGS THAT MAY RFSULT.

32 170576 032700 000003 T3EPR:: BIT #3,170 ;ARE THFKE NATIVE kOM ERRODRS?

33 170602 001403 BEGQ T3ERR1 ;NU. .

34 170604 012700 000017 MOV #FERRD, RO SYES.

35 170610 000461 BR TNNCM1

36 170612 032700 000004 T3ERR1: olIT #4,R0 ;1S THERE A LOW BYTE USER kOM cRROR?

37 170616 001403 8FQ TIERR? ;NO.

38 170620 012700 000011 MOV #UROMOD, RO ;YES.

39 170624 000453 BR TNNCM1

40 170626 032700 000010 T3ERR2: BIT #10,R0 ;1S THERE A HIGH BYTE USERP ROM ERROR?

41 170632 001452 BEQ TNNINX ;N0

42 170634 012700 000012 MOV §UROM1D,RO SYES.

43 170640 000445 BR TNNCM]

44 170642 012702 170766 T4ERR:: MOV #T4ETR,©2 ;MAS ASOVE FOR THe CPU TEST.

45 170646 000437 BR TNNCOM

46 170650 012702 170772 TSERR:S: MOV YTSETR,R2 ;AS ABOVE FOR THE BEVFNT TEST.

47 170654 000434 8P TNNCOM

48 170656 012702 170776 THERR:: NOV #T6FTR,°2 3AS ABOVE FOR THE DLART TEST.

49 170662 000431 BR TNNCOY

50 ;

51 ;THE 28D SERIAL LINT UNIT TEST, TFST 7, IS A COUDED SPFCIAL CASE TO HANDLE

52 ' ;CHANNEL A / CHANNEL 4 LED SETTINGS.

53 170664 005701 TTERR:: TST R1 : ;DID WE DN THE "3OTH CHANNELS GO/NO GO" TEST?
54 170666 001403 8FQ TTERK] JYES, USE CHANNFL A°S LFD SFTTING.

55 170670 032701 000001 81T #BITO, K1 ;NO, DID WE SELFTEST ONLY CHANNEL A?

56 170674 001403 BEQ TTERR2 , ;NO.

57 170676 012702 171002 } TTERRL1: MOV KTTAETB,R2 JYES.
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TNNERR - UPDATE LEDS AFTER SELFTEST NN

58
59
60
61
62
63
64
65
66
67
68
69
70
7n
72
13
14
15
76
m”
18
79
80
81
82
83
84
85
86
97
a8
89
90
91
92
93
94
95
90
97
8
99
100
101
102
103
104
105
106
107
108
109
110
111
112
113
114
115
116

170702
170704
170710
170712
170716
170729
170720
170724
170726
170726
170732
170734
170734
170740
170742
170742

170746

170750
170752

170754
170760

170762
170764

170766
1706772
170776
171002

171006

171012
171016
171022
171026

000421
032701
001424
012702
000413

012702
000410

012702
000405

012702
000402

012702

032209

001404
011200

0047137
000401

005000
000207

0077717
000016
000176
007476

0077176

000276
000074
000172
0071767

000002
171006

171012

171016

171022

171026

157200

000017
000010
000013
000014

000015

000016
000010
000010
000017

TTERR2:

T1GERR:

T11ERR:

T12ERR:

T13ERR:

00:51

BR
BIT
BEQ
MOV
bR

MOV

Page 72-1

TANCOM
#BIT1,PR1
TNNINX
§TTBETo, K2
TNNCUOM

#T10ETB,R2
TNNCOW

HTI1ETB, K2
TNNCOM

#T12ETG,R2
TNNCOM

#T13ETB,R2

;DIN WE SELFTEST ONLY CHANMEL 87
3NU.
;YES.

;AS ABQVE FNOR THE PIO CHIP TEST.

;AS ABOVE FOR THE DMA CHIP TEST,

;AS ABOVE FOR THE QIR TEST.

+AS ABOVE FOR THE TPR TEST.

4
;TNNCOM IS THE COMMON ENTRY TO USE WhEN R2 PUINTS TO A TABLE ENTRY OF
;SIGNIFICANT FRROR BITS FOLLUWED BY LED VALUE.

TNNCOM:

;
;THNCM]
TNNCMI1:

7
; TNNINX
THNINX:
TNNXIT:

;ARE ARY COF THE “SIGNIFICANT™ ERROR BITS
;SET IN THE RETURNED ERROR CODE?
;N0O, DON'T EVEN TRY TO UPDATE THE LEDS.

’
£ i

IS THE COMMON ENTPY TO USE WHEN RO CONTAINS AN LED SETTING.

;UPDATE TPE L¥DS USING SETLFD SO THAT A MORE
; IMPORTANT SeTTINC DOES NOT GET OVERWRITTEN.

IS THE EXIT WHEN THFRE AREF NOU SIGNIF{CANT ERPORS.

BIT (RZ)+,R0
BEQ TNNINX
MOV (P2),R0
]
JSK PC,RESETLED
BR THNXIT
CLR RO
RTS PC

;SHOW THAT NO SIGNIFICANT ERROR OCCURRED.

;ERROR TABLES GIVIN~ THF "SIGNIFICANT™ ERROR SIT SETTINGS AND THE ASSOCIATED
sLED SETTINC FOR THE FKROR.
;TESTS RETURN NON-ZERO FRROR TODES THAT REALLY MEAN "COULDN®T RUN THE TEST".
JTHFRE ARE SEVeRAL TESTS WHERF INTERRUPTS CANNCT 3E TESTED BECAUSE ROM IS IN

;LOW ME

VORY.

THE SPAPSENESS OF THE BITS IS bBECAUSE CERTAIN

4
;Tl, T2, & T3 MUST PE SPECLAL CAS®D IN COUDE.

T4LETB
TSETH:
T6ETB:
TTAETR:

TTBETR:

TI0ETB:
TILETB:
T12FTB:
TI3ETB:

L))
-WORD
-WORD
+WORD

. WupPD

«WOPD
.HoeDd
-WORD
«d40PD

7777,FFERRD
16,NFFRPD
176,S1LBD
7476,S2ALBD

7776,S2BLRD

376,PARLBD
74,NFEPRD

172,NFERRD
7767,FERRD

sNOTE: RITS 6 & 7 ARE NOT INCLUDED BECAUSE A
;CONFIGUKATIUN JUMPER ON THE KXT11-CA SWITCHES
sTHT DMA CHIP CONNECTION FROM SLU2 CHAN A TO
;THE PIO CHIP. WHEN THE DMA CHIP IS CONNECTED
;70 THE PID CHIP, BITS 6 & 7 WILL ALWAYS BE 1,
;EVEN THOUGH NO TRUE ERROR OCCURRED.
;THERFFOKE, WE DO NOT SET THE LEDS.

;NOTE: DMA (AND THEREFOR& BITS 6 & 7) DORS
sNOT APPLY TO CHANNEL B. IF THE BITS COME OW
;WE HAVE A SERIOUS ERROR, SO WE OUGHT 710 SET
7THE LEONS.
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DMALD -

F-N- RS R W NN N

KXTNF -
DMALD -

O~ U &N =

DMA LOADER

NS NB N N6 NP Ne Ne Ne NS NE Na e N6 Ne Ns N N

;Input

z

System:

00:51 Page 73

.S3TTL DMALD - DMA LOADER

<ENABLE LC,nrBL

Module name: DMALD - DMA LOAD

Functional Description:

KXT11-CA Native Firmware

This {s the module that contols the loading of the I0P°s application
from the @ bus by the DMA controller. It is used by the Q bus command
interpreter module on reception of a DMA load command. This module
expects the data which is to be placed into the chain control registers
of the DMA controller to be in the dual port registers 2 and 3.

On completion of the load, this module places the 1i0P in the

Wait state.
Parameters:

NONE

;0utput Parameters

~e

NONFE

;DATA STRUCTURES USED

e e Ne Ne N e

1) DMA MASTFR MODFE REGISTER

2) DMA COMMAND REGISTER

3) DMA CHARNEL O PEGISTER
4) NUAL PORT RAVY REGISTER 2 AND 3

5) 10P STATUS RFGISTER
6) I0P COMMARKD PEGISTFR

;Routines Used

r

1) WAITST (JUMP TO)

;Global Symbols Defined

KXT11CA Native Firmware MACRO VN5.00

DMA LOADER

174442
174446
174470
174454
174456
010000
000002
004000

CHNOFO
CHNSTO
MMREGA
CMREGA
SNREGA
CAEIT

EOPBIT
NACAIT

00:51 Page 74

174442
174446
174470
174454
174456
10000

Wouk HoB oW i

P
4001

7 DMA
;0MA
7 DMA
;DMA
;DMA

CHALN OFFSET REGISTER ADDRESS OF CHANNEL 0
CHAIN SEGMFNT/TAG REGISTER ADDRESS OF CHANNEL 0
MASTER MODFE REGISTER ADDRESS

COMMAND REGISTER ADDRESS

CHANNEL 0 STATUS REGISTER ADDRESS

;CHAIN ABORT B1IT OF STATUS

;END
;s NAC

0OF PRUCESS 8IT OF STATUS
R1IT OF STATUS
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DMALD - DMA LOADER

1 ;* PROCEDURE DNMA LOAL
2 171032 OMALD::
3 ;* * SET LEDS TO DMA DISPLAY
4 171032 012700 000002 MOV #DMAED, RO
5 171036 012701 171046 uny #DMASO, R1
6 171042 009167 176134 JMp SETLDJ
7 171046 DMASO ¢
8 ;* * SET DMA MASTER MODE REGISTRR 10 NO INTERRUPT
9 171046 112737 000151 174470 MOVB  #151, REMMREGA
10 ;% * COPY CHAIN DATA TO DMA CHAIN REGTSTERS
11 171054 013737 175004 174442 MoV @HKW.SC2,RHCHNOFO
12 171062 013737 175006 174446 MOV @KW .5C3, RHCHNSTO
13 ;* * SET HAPDWARE MASK
14 171070 112737 000202 174454 MOVE  £202,@4CMPEGA
15 7* * START CHAIN LOAD CHANNEL O
16 171076 112737 000240 174454 MOVB  #240, RECMREGA
11 ;* * DO UNTTIL DMA CONTROLLEFR STOPPED
18 171104 DNALOO:
19 3* * % TEST FN¥ END OF TRANSFFR
20 171104 032737 014062 174456 1T BCCABIT 1 EOPBIT | WACBIT>,@HSOPLGA
21 171112 001774 BEQ DMA100
22 : ;* * END UNTIL
23 171114 DMA200: .
24 + ;* * COPY DMA STATUS PEGISTFR CHANNFL 0
25 ; TO DUML POKT REGISTER 2
26 171114 013737 174456 175004 MOV @RSORFGA, @¥KW.SC2
27 ;* * IF NORMAL COMPLETION
28 171122 032737 010002 174456 817 #<CABTT 1 EOPRIT>,@¥SORFGA
29 171130 001004 BNE 0MA200
30 ;* % THEN
3 7* * * CLEAR DMA ERROR BIT OF DPR
32 171132 042737 040000 175002 BIC #<KYSDME>, @KW STA
33 171140 000403 BR D¥A400
34 ;* * FLSE
35 171142 DMA300:
36 ;* * * SET DMA ERROR AND COMMAND ERROR BITS OF DPR
37 171142 052737 140000 175002 BIS H<KXSCME 1 KKSDMED,@#¥W.STA
38 ;% % END IF
39 171150 DMA400:
40 3% % FND IF
41 171150 DMAS00:
42 3* * SETUP STACK PUINTER AND RS
43 171150 012700 171160 MY #DM2600, RO
43 171154 000167 002526 JMP SPR5SU
45 171160 DMA600:
46 3* * CLEAR COMMAND REGISTER
47 171160 005037 175000 CLR @8KW.CMD
48 ;* * ENTER WAIT STATE (NOW STRUCTURED EXIT)
49 171164 000167 176212 JHP WALTST
50 ;* END DMA LOADER
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BSUPV - BOCT SUPERVISNR

CONNND WK -

e e Ne Ne NS NP Na Ne NS Ne N6 e Ne Ne N

Mo e Ne N0 Mo Ne N NS Mg e NG Mo Ne NE Ne Ne e Ne Na Ne N NE %O e Ne N NS N Ne Ne Na N

+SBTTL BSUPV - BOOT SUPERVISOR
+ENABLE LC,GBL

Module name: RSUPV - RGOT SUPERVISOR

System: KXT11-CA Native Firmware

Functional Description:
This module supervises the boot process. It makes the determination
of which device the application will he loaded from and transfers
control to the appropriate routines.

Input Parameters:?

1. BOOTFD of FLGWRD
[

Output Parameters
NONF

Data Structures Used

1. LED DISPLAY

2. I10P STATUS REGISTER

3. TCSRB, bits of BOOTSW
Routines Used

1. TUS8 Boot (TUSBET)

2. Loop back tests (LBTEST)

3. Serial 0ODT monitor (SNDTH)

4. Set LEDs (SETLED)

5. Trap 24 emulator (TRAP24)
Global Symbols Uefined

NONE
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B8S0PV - BOUT SUPERVISOR

1 ;* PROCFDURF POOTSTEAP SUPERVISOK

2 171170 BSUPV::

3 ;* * SET SP TO DEFAULT USER STACK

4 171170 010500 MOV RS,R0O

S 171172 062700 177700 ADD #ADSTKO,RO

6 171176 010006 MOV RO, SP

7 ;* * CASE BNOT SELECTION

8 ;" * WHFN O

9 J* *OR 1

10 J* * Dk 2

11 171200 022765 000002 177774 CMP #2,800TFO(RS)

12 171206 103414 BLO #5100

13 ;% * & SET LEDS TO NON NATIVE CODE STATE
14 171210 012700 00000 MOV #NNTED,RO

15 171214 004767 175760 CALL SETLFD

16 J* * * SET STATUS REGISTER TO NON NATIVE
17 ; CUuDE STATE

18 171220 042737 000007 175002 BIC BKMSSTF, AKW.STA

19 171226 052737 0000067 175002 BIS §XPSNNC,@#KW.STA

20 ;* * * EVULATF TRAP TO 24 (NON STRUCTUKED EXIT)
21 171234 000167 176116 JMP TRAP24

22 ;% * WHEN 3

23 171240 022765 000003 177774 BS100: CMP #3,BO00TFO(KS) . f

24 171246 001014 LNE BS200¢

25 ;* * * SET LED TO PRIMARY BOOTSTRAP STATE
26 171250 012700 000001 MOV #PRIAD, RO :

27 171254 004767 175720 CALL SETLED

28 ;% * * SET STATUS KEGISTER PRIMARY BOOTSTRAP STATE
29 171260 042737 000007 175002 BIC HEKMSSTF,@FKW.STA

30 171266 052737 000005 175002 BIS #KPSPRS, ARKW.STA

31 s* * * PERFORM TUS8 PRIMARY BOOTSTRAP (JUMP TO TUS8 MODULE)
32 171274 000167 000434 JMP TYUSRET

a3 ;* * WHEN 4

34 171300 022765 000004 177774 B8S200: CMP #4,B0NTFO(RS)

35 171306 001007 BNE 85300

36 ;* * * DISABLE BREAKS

37 171310 052737 020000 175002 8IS #KXSBOF, ARKW.STA

38 ;* * * PUSH 0 ADDRESS AND PSW ON STACK
39 171316 005046 CLR -(s5P)

40 171320 005046 CLR ~-(SP)

41 3% % * PLAFORM SERIAL ODT

42 171322 000167 173300 Jup SODTM > (NON-STRUCTURED EXIT TO SERIAL 00DT)

43 ;* * WHEN S

44 171326 022765 000005 177774 6S30u: CMP #5,BO0TFO(RS)

45 171334 001404 BEQ 85400

46 J* * OR 6

47 171336 022765 000006 1777174 CMP #6,B00TFO(RS)

43 171344 001002 BNE 85500
49 171346 BS400:

50 s* * * WATIT FOR COMMAND

51 171346 000167 176030 JMP WAITST ;(NON STRUCTURED %XIT)

52 ;* * VHEN 8

53 171352 BS500:

5S4 171352 022765 000010 177771 cup #R.,BNOTFO(RS)

55 171360 001404 HFy BSS50

56 ;* * NR 9

57 171362 022765 000011 177774 cMp #9.,300TFO(RS)
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BSUPV - BOOT SUPERVISOR

58 171370 001005 BNE BS570
59 171372 BS550:
60 ;* " * FENABLE OVERLAY O
61 171372 042737 000040 177520 BIC #KXSDPE,ANKW.CSA
62 ;* * * PLRFORM LOOP BACK TESTS
63 17140C 000167 172306 Jwp LRT=ST ;(NON-STRUCTUPED FXIT)
64 ;* * WHEN 10
65 171404 BS570:
66 171404 022765 000012 177774 CMp #10.,B00TFO(RS)
67 171412 001002 BLE bBS600
68 ;* " * WAIT FOR COMMAND
69 171414 000167 175762 Jup wAITST ;(NON-3TRUCTURED EXIT)
70 ;% % FLSE
' 71 171420 85600
72 ;* * * SET LEDS TO FATAL ERROR
73 171420 012709 000017 Moy #TERRD,RO
74 171424 004767 175550 CaALL SETLED
15 3* * * INVALID SELECTION STOP 10P
76 171430 000777 FAS:: BR .
17 ;* * END CASE
18 ;* FND BOOTSTRAP SUPERVISOR

t’ i

901
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QODTM - Q BUS ODT MONITOR
«SBTTL QODTM - Q 3US ODT MONITOR
«FNABLE GBL,LC

Module name: QODTM - Q BUS ODT MOMITOR

System: KXT11-CA Native Firmware

Functional Description:

This module is the main controlling module for the Q bus 0ODY mode.
It supervises the ODT functions and on completion returns control
back to the application or places the [0OP in the watt state.

Ne NS Ne Na N e Ne N Mo Ne N Ng e Na N

Input Parameters:

[ R
WML WO O IO0NN D Wiy

20 ; None

21

22 ;O0utput Parameters

23 . '
24 ; None !

25

26 sRoutines Used

27

28 ; 1) Save Registers (SAVERG)

29 H 2) Set LEDs (SETLED)

30 ; 3) wait State (WAITST)

31 ; 4) Go/Proceed (PROC)

32 H 5) Go/Proceed (GO)

33 ; 6) Deposit (LDEPOS)

34 7 1) Examine (EXAMIR)

35

36 ;Registers Used Outside of Qutput Parameters:
37
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QODTM - Q BUS ODT MONITOR

1 ;* PROCEDURE Q RUS DDT MONITOR

2 171432 QODTM::

3 3* * SET ODT FORMAT FLAG OF STATUS REGISTER
4 ;* * SET NXM FLAG OF STATUS REGISTER

5 171432 052767 010200 003342 B1S RCKXSNEF 1 KXSQNF>,KW.STA

6 ;* * SAVE RFEGISTERS (NONW STRUCTURED JUMP TO
7 ; AND BACK FROM SAVE REGISTER MODULE)
B8 171440 000167 173006 JMP SAVERG

9 171444 QSRET::

10 3* * SET STATUS REGISTER TO Q DODT MODE STATE AND
11 171444 042737 000007 175002 BIC HKMSSTF, @#KW.STA

12 171452 052737 000003 175002 BIS 4KPSQOD, @AKW.STA

13 ;* * SET LEDS TO © RUS ODT STATE

14 171460 012700 000005 MOV #QUDTMD, RO

15 171464 004767 175510 CALL SETLED

16 3* * CLEAR ALL FLAGS

17 171470 005003 CLR R3

18 3% * CLEAR COMMAND REGISTER

19 171472 005037 175000 CLR @RKW.CMD

20 3* * DO UNTIL RECEIVE EXIT COMMAND

21 171476 Q5100

22 ;% * OR PROCEED COMMAND

23 ' 3* * OR GO COMMAND

24 ;% * * DO UNTIL COMMAND REGISTER NOT EMPTY
25 171476 QS200: :

26 ;* * * TND UNTIL

27 171476 000001 WALT

28 ;% * * CLFAR COMMAND FRROR BIT

29 171500 042737 100000 175002 BIC #KXSCME, @fKW.STA

30 ;* * * CASE COMMAND RECEIVED

31 171506 013700 175000 MOV ARKW.CMD, PO

32 ;* * * WHFEN EXIT

33 171512 022700 100000 CMP HXXSEXD,RO

34 171516 001007 3NE Qs300

35 ;* * * * CLFAR QBUS ODT FLAG OF STATUS REG.
36 171520 042737 000200 175002 b1C #XXSQOF, QRKW.STA

37 3* * = * CLEAR COMMAND REGISTER

38 171526 005037 175000 CLR @RKV.CMD

3y ) J* * * * ONTER WAIT STATE

40 171532 000167 175644 Jup ®AITST ;(MON STRUCTURED FXIT)

4] ;* * * WHEN PROCEED

42 171536 Qs300:

43 171536 022700 000020 cMp #XXSPRG, RO

44 171542 001006 BHE Q5400

45 ;% * * % EXECUTE PkOCEED

46 171544 004767 175240 CALL pPPOC

47 ;* * * » TF ERROR (RETURN FROM PROC)

48 J* % % X THEN

49 3% % % * x SpEe COMMAND ERROR RIT OF STATUS REG.
S0 171550 052737 100000 175002 318 #KXSCME, @QRKW.STA

51 3% * % * gND IF

52 171556 000454 8% QS1000

53 ;% * * WHEL GO

54 171560 QS400:

55 171560 022700 000010 cup #KX5G00, RO

56 171564 001012 BNE Q5500

57 ;* * % * SLT GO ADDRESS = DPK 3
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QODTM - Q BYS ODT MONITOR

60T

S8 171566 013700 175006 MOV @#KW.SC3,RC

59 ;% * % * PERFORM GU

60 171572 004767 175174 CALL Gn

61 ;¥ * * & JF RETURNED

62 ;% * & & THFEN

63 Y % & % *x ST ERRUR FLAG

64 171576 052703 100000 BTS HERRFG3,RI

65 ;% * * * % DE_ENABLE DUAL PORT PAM (DISABLED
66 ; BY THE RESFT PFKFORMED BY GO ROUTINE)
67 171602 052737 000100 177530 818 #KXSDEN, 3¥KW.CSD

68 171610 000437 BR Qs1000

69 3* * * WHEN DEPOSIT

70 171612 Q5500

71 171612 022700 000004 cMpP #KXSDFED, RO

7z 171616 001005 BNE Q5700

13 3 * * * SET DATA = DPR 2

74 171620 013704 175004 MOV @#KW.SC2,R4

75 ;% * * & DEPFORM DEPOSIT

76 171624 004767 174644 CALL DEENS

77 171630 000427 bR Q51000

18 . ;% * * WHRN OPEN REGISTER

79 171632 Q5700: ,

80 171632 022700 000002 cMp #XXSORD, RO : ‘

81 171636 001007 8NE Q5800

82 ;% * ® % SET TAPGET = DPR 3

83 171640 013702 175006 lal} @#KY.SC3,R2

84 ;% * * * SLT REG/ADDR FLAG = REGISTER
85 171644 0527063 000200 BIS #REGFGB,R3

86 ;% * * *» PERFORM OPEN ON REGISTER
87 171650 004767 174066 CALL EXAMIN

88 171654 000415 39 Qs1000

89 ;% * * WHEN OPEN MENORY

90 171656 Q5800

91 171656 022700 000001 cMp #KXS0MO, RO

92 171662 001007 BNE Q@s900

93 ;* * * % SET TARGET = DPK 3

94 171664 013702 175006 MOV @R#KW.SC3,R2

95 ;* * * * SET REG/ADDR FLAG = ADDRESS
96 171670 042703 000200 a1C $REGFGH,R3

97 ;* * * * PERFORM OPEN MEMORY

98 171674 004767 174042 CALL EXAVIN

99 171700 000403 ar Q251000
100 ;* * * FLSE

101 171702 Q59003
102 ;% * * * GET COMMAND ERROR BIT
103 171702 052737 100000 175002 BIS #XXSCME, BRKW.STA
104 ;% * * END CASE
105 171710 031000:
106 ;* * * IF oRROR FLAG SET
107 171710 005703 TST R3
108 171712 100005 3PL Qs1100
109 ;% % * THEN

110 ~ 3* * * * SET COMMAND ERROR FLAG OF STATUS REGISTER
111 171714 052737 100000 175002 318 BKXSCME, Q#KW.STA
112 s* = * * CLFAR FRROR FLAG

113 171722 042703 10000C BIC UFRRFGE,R3

114 ;* * % END IF
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QODTM -~ Q BUS ODT MONITONR

115 171726 Q51100

116 ;®* % * CLEAR COMMAND REGISTER
117 171726 005037 175006 CLR dH#KW.CHD

118 ;* * END UNTIL

119 171732 000661 BR Qs100

120 ;* FND Q BUS DDT MONITOR

KXTRF - KXT11CA Native Firmwacre MACRO v05.00 00:51 Page A0
THNS58BT - TUS8 BOOT STRAP

1 +SBTTL TUSBBT - TUS8 BOOT STRAP

2

3 <ENABLE GBL,LC

4 ;

S ; Module name: LJD

6 H

7 ; System: KXT11-CA WNative Firmware

8 ;

9 ;
10 3
11 ;
12 ;
13 ;
14 ; Functional Description:
15 ;
16 ; This is the primary loader for TU58s. It will attempt to load and transfer
17 ; control to the code in the boot block of a TUS8 drive connected to the
18 ; console port (SLU1). If the first word of the block is in the range of
19 ; 240 to 277 it is considered a valid boot block. This routine will

;

N
<

continue to try to boot until it suceeds.
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TUS8BT - TUSB BOOT STRAP

1
2 ;* PROCFDURE TUS8 BOOT
3 171734 TUS83T::
L] ;* * SET DRIVE FLAG TO O
S 171734 012700 000001 MOV #1,R0
6 ;* * DO UNTIL SUCFSSFUL BOOT
7 171740 10100
8 ;% * * TOGGLE DRIVE FLACR
9 171740 005100 COM RO
10 171742 042700 177776 BIC §°C1,RO
11 ;% * * SFT POINTER = 0
12 171746 005004 CLR R4
13 ;% * * SEND BREAK
14 171750 004767 00026¢ CALL SNDBRK
15 ;* * * SEND INIT
16 171754 012702 000002 MOV #2,R2
17 171760 012701 172320 MOv $§INTITST,R1
18 171764 004767 000310 CALL SEND
19 ;% * * DO UNTIL TIMED OUT OR CONTINUE RECEIVED
20 171770 012703 000002 MoV #2,R3
21 1NM1774 TC0120:
22 171774 005002 CLR R2 .
23 171776 TU125: { )
24 171776 105737 177560 TSTB @MRCSRIA
25 172002 100403 BMI TUL30
26 172004 077204 so8 R2,TUL2S
27 172006 077306 soB R3,TU120
28 ;* * * END UNTIL
29 172010 000753 BR TU100 7NON STRUCTURFD BRANCH
30 172012 TU130:
31 172012 122737 000020 177562 Cv¥PB #20,@%RBUF1A
32 172020 001365 BNE 120
kK] i
34 ;% * * SEND BREAK
35 172022 004767 000206 CALL SND3RK
36 ;* * * SEND BOOT COMMAND
37 172026 012702 000002 MOV #2,R2
38 172032 012701 172322 MOV #BUOTST,R1
39 172036 004767 000236 CALL SEND
10 ;* * * DO UNTIL TRANSMIT BUFFER EMPTY
41 172042 TU1S50:
42 172042 105737 177564 TSTB QRXCSRI1A
43 172046 100375 3PL TO150
44 s*% * * END UNTIL
45 ;* * * SEND DRIVE NUMBER
46 172050 110067 005512 40vVB RO, XBUF1A
47 #* * * DO UNTIL 512 BYTES RECIEVED
48 172054 012702 001000 MOV #512.,R2
49 172060 TUZ00:
50 ;* * * OR TIMED 0OUT
51 172060 012703 000100 Moy #100,R3
52 172064 005001 TU300: CLR R1
53 172066 105737 177560 TU400: TSTR ©@HRCSRI1A
54 172072 100403 ML TUS00
55 172074 077104 S0B F1,T0400
56 172076 077306 s08 k3,TU300

57 s* * * * IF TIMED UUT
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58 ;* * * * THEN

59 ;% & & & * RETRY

60 172100 000717 BR TU100 7(NON STRUCTURED BRANCH)

61 ;* * * * ELSE

62 172102 T0500¢

63 $* * % % « INPUT DATA

64 172102 113724 177562 MOVB @#KBUF LA, (k4)+

65 ;* * * % & DECREMFNT BYTE COUNTER

66 172106 005302 DEC K2

67 s* * * * END IF

68 172110 T0600:

69 ;¥ * * % TF 3 BYTES HAVE BEFN RECEIVED
70 172110 022702 000775 Ccwvp #509.,R2

71 172114 001013 BKE TUE00

72 ;¥ % % * AND BYTE 1 = 2

73 172116 005001 CLR R1

74 172120 122721 000002 CMPB $2,(R1)+

75 172124 001007 BNE TUBOO

16 ;% % % * AND RYTE 2 = 12

77 172126 122721 000012 CMPR #12,(P1)+

78 172132 001004 BNE TN80O

79 ;* * * * AND BYTE 3 = 100

80 172134 122711 000100 CMPA $100,(R1) 4 i

B1 172140 001001 HWE TU80

82 ;* * * * THEN

83 ;% * * * * RETRY

84 172142 000676 B8R TU100

85 ;* * * * END IF

86 172144 TU600:

87 ;* * * END UNTIL

88 172144 TU900:

89 172144 005702 TST R2

90 172146 001344 BNE TU200 .

91 3% * END UNTIL

92 172150 TU100C:

93 172150 005002 CLR R2

94 172152 021227 000240 CMP (R2),%240

95 172156 103670 BLO TU10¢

96 172160 021227 000277 cwp (R2),#277

97 172164 101265 BHI T0100

98 ;* * SAVE UNIT NO.

99 172166 010004 MoV RO, R4
100 ;* * SET LED DISPLAY TO NON NATIVE CODE EXECUTING
101 172170 012700 000000 L)) #NNCED, RO
102 172174 004767 175000 CALL SETLED

103 #* * SET STATUS RFGISTER TO NON NATIVE CODE STATE
104 172200 042737 000007 175002 3IC ¥KMSSTF, A#KN.STA

105 172206 052737 000007 175002 da71s BKPSNNC,Q#KW.STA

106 s* * SET STACK POINTER TO DEFAULT USER STACK
107 172214 0612706 177700 MOV #ADSTKO,SP

108 172220 060506 ADD RS, 5P
109 ;* * PASS CSR ADDRESS TO SECONDARY LOADER
110 172222 012701 177560 MOV #RCSK1A,r1

111 ;% * PASS UNIT NUMBER TO SECONDARY LOADER
112 172226 010400 MOV R4,R0

113 ;* * FXECUTE AT O

114 172230 000137 000000 Jup ar0
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TUS8BT - TUSH BOOT STRAP

115

KXTNF - KXTI11CA Native Firmware MACRO V05.00

TUSBBET - TUS8 BOOT STRAP

bbb b et (b e b
CQUAWNMOOVD QAU LW =

172234
172234
172240
172244
172246
172254
172260

172262
172266
172270
172276

172300

172300
172300
172304
172306
172312
172314

172316

012702
105737
100375
052737
005037
077211

105737
100375
042737
000207

105737
100375
1121317
005302
001371
000207

000010
177564

000001
177566

177564

000001

177564

177566

177564

177564

SNUBRK:

SN100:

SN200:

SEND:

5D100¢

00:51

00:51

KOV
TSTB
bPL
BIS
CLR
S0NB

TSTB
BPL
3IC

RETUKN

TSTR
BPL
qove
DFC
BNE

RETURN

Page B1-2

Page 82

#8.,R2
E#XCSR1A
SN10C
#1,Q4XCSRIA
RAXBUF 1A
R2,SN100

'
@#AXCSR1A
SN200

#1,@¥XCSR1A

@#XCSR1A

50100
(R1)+,@4XBUFLA
R2

SpD100

;* FND TUS8 BOOT

PRNCEDURE BKEAK

*

*

SEND BREAK FOk 8 CHAR. TIMES

END UNTIL |
DO UNTIL TRANSMIT BUFFER EMPTY

END UNTIL
CLEAR BREAK

RETURN FROM CALL

END BREAK

PROCEDURE SENWD

*
*

*

DO UNTIL DATA COUNT = 0
* DO UNTIL TRANSMIT BUFFER EMPTY

* END UNTIL
* DUTPUT NEXT CHAR. PLR POINTER

* DECRFMENT DATA COUNTER
END UNTIL

RETORN FROM CALL

END SEND
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TUS8BT - "TU58 BOOT STRAP

1 172320 004 INITST: .BYTE 4
2 172321 004 +«BYTE 4
4 172322 004 BDOTST: .BYTE 4
S 172323 c10 «BYTE 10
6 +EVEN

7

8

KXTNF - KXT11CA Native Firmware MACKO VOS.

PUTEST ~ POWER UP SELF TEST

b b d bt pd gt b
CUAWNFOODNANDWN -

N
-
NN Ne Mo NE NP N NS NG NS N Ne N N N NG N N6 Ns N N Ne Ne e N Ne Ne N Ne e Ne MO Ne N e N

00 00:51 Page 84

.SBTTL PUTEST ~ POWER UP SELF TEST
+ENABLE GBL,LC
Module name: PUWER UP SELF TeST - PUTEST

System: KXT11-CA Native Firmware I .
¢

Functional Description:
This module controls the execution of the Power Up Auto Self Tests,
It detemines which of the test are to be executed per the Boot/Self Test
selection. This routine alsco tests the Status Register of the DPR regardless
of the Boot/Self Test Selection and halts the KXT if the test fails.
Note?
There are two important addresses with regard to the Power Up Self
Tests. FARSTR (defined in this modute) is the address the KXT will be
looping at 1f the Status Register is found to be faulty. FTLST (defined

in the EXTEST module) is the address that the KXT will be looping at {if
any other fatal self test error is found.

Input Parameters:

BDOTFO(RS) ~ Boot selection location
Output Farameters:

None

koutines Used:

1) Set LEDs (SETLFD)
2) Exacute Test (EXTEST)
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PUTEST -~ POWER UP SFLF TEST

1 172324 PUTEST::

2 ;* PROCFDURE POWER UP SELF TEST

3 i* * CLEAR ALL ERROR BITS IN DPR 2

4 172324 005037 175004 CLR RAKW.SC2

5 3* * TEST DPR STATUS REGISTFR BY WRITING
6 ; ALTEPATING 1°S AND 0°S INTO IT AND
7 ; COMPARING WHAT IS READ BACK

8 172330 012702 175002 MOV BKW.STA,R2

9 172334 011200 MOV (R2),R0

10 172336 012701 052525 MOV #52525,P1

11 172342 010112 MOV R1,(R2)

12 172344 020112 CcHP R1,(R2)

13 172346 001004 8NE PU20

14 172350 005112 COM (R2)

15 172352 005101 coM R1

16 172354 020112 cHP R1,(R2)

17 172356 001405 BEQ PU30

18 ;* * IF TEST FAILED

19 172360 PU20;

20 3* * THEN

21 : 3* * * SET LEDS AND STATUS REGISTER TO FATAL ERROR
22 172360 012700 000017 MOV H#FERRD, 20

23 172364 004767 174610 CALL  SETLED ; ;

24 ;v f % STOP

25 172370 000777 FARSTR:z: BR

26 3* * END IF

27 112372 PU30:

28 ;* * RESTORE STATUS REGISTER

29 172372 010012 MOV RO, (R2)

30 3* * IF BOOT/SELF TEST SELECTION = 1,2,3
31 172374 016500 177774 MOV BOOTFO(R5), RO

32 172400 005700 ST RO

33 172402 001414 BEQ PUSO

34 172404 022700 000004 cHp 44,00

35 172410 101013 8H1 PU100

36 ;* * OR S

37 172412 022700 000005 cME #5,R0

38 172416 001410 3FQ PU100

39 3* " OR 8

40 172420 022700 000010 cwp #8.,%0

41 172424 001405 BFQ PU100

42 ;* * OR 10

43 172426 022700 000012 cvp §10.,R0

44 172432 001402 85Q PUL00

45 172434 000167 000126 PUSO:  JMP PU1010

46 172440 PU100:

17 ;* * THEN

48 7* * * ST STATUS REGISTER TO AUTO TEST MODE STATE
49 172440 042712 177770 BIC #~C<KMSSTFD,(R2)

50 172444 052712 000001 8IS #RPSSTS, (R2)
3 ;% * * SET LEDS TO POWER UP TEST DISPLAY
52 172450 012709 000007 MOV #PUTSDS, RO

53 172454 004767 174520 CALL  SETLED

54 3* * * ENABLE OPR

55 172460 052767 000100 005042 ars HKXSDEN,KW.CST

56 ;* * % "EST CPU

57 172466 012702 000004 MOV #4,R2
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PUTEST -~ POWER UP SELF TEST

58 172472 004767 000072 CALL EXTEST

59 J* * * TEST RAM

60 172476 012702 000002 MOV #2,72

61 172502 004767 000062 CaLL EXTEST

62 ;* * * IF BOOT/SELF TEST SELECTION = 2
63 172506 022765 000002 177774 cup #2,BO0OTFO(RS)

64 172514 001404 bFQ PU400

65 ;** * OR 9

66 172516 022765 000011 177774 CMP #9.,B00TFO(RS)

67 172524 001003 BNE P1500

68 172526 PU400:

69 ;* * * ThEN

170 3* * * * INCLUDE USER ROM IN TEST
71 172526 012701 000001 MOV #1,R1

72 172532 000401 bR PU600

73 i* * * FLSE

74 172534 PUS500:

75 ;* * * * DU NOT INCLUDE USER ROM IN TEST
76 172534 005001 CLR R1

77 ;* * * FND IF

78 172536 PU600:

79 s* * * TLST ROM

80 172536 012702 000003 MOV #3,R2 !

Bl 172542 004767 000022 CALL EXTFST

82 +* * * TEST CSR

83 172546 012702 000001 MOV #1,R2

84 172552 004767 000012 CALL EXTEST

85 ;* % * TEST LOCAL DMA

86 172556 012702 000011 Hov #11,R2

87 172562 004767 000002 CALL EXTEST

88 ;* * END IF

89 172566 PU1010:

90 +* * RETURN FROM CALL

91 172566 000207 RETUKN

92 ;* SND POWER UP SELF TEST

KXTNF - KXT11CA Native Firmware MACRD V05.00 00:51 Page 86
EXTEST - EXICUTZ TEST

; +SBTTL EXTEST - EXICUTE TEST
3 «ENABLE GBL,LC
;
2 ;7 Module name: EXTEST - EXECUTE TEST
;
Z 7 System: KXT11-CA Native Firmware
9 ;
10 ;
11 ;
:g ;7 Functional Description:
;
14 ; This module is used by PUTEST to call a particular self test and display any
15 ;7 error results in the LEDs and the DPR. It will also halt the KXT if a fatal
16 ; error is found.
17 ;
18 ; Input Parameters:
19 ;
20 ; Rl = TEST PARAMETERS
21 ; R2 = TEST NUMBER
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EXTEST - EXICUT® TEST

1 ;* PROCFDURE TEST

2 172570 EXTEST:?

3 ;* * INITIALIZE IO

4 172570 004767 000616 CALL DINIT

5 ;* ¥ SAV: TEST NUMBER

6 172574 010246 MOV R2,-(SP)

ki ;* * SAVE LED STATE

6 172576 013746 177524 MOV @HfKW.CSC,-(SP)

9 ;* * SAVE TFST PARAMETER

10 172602 010146 MOV R1,~-(S?)

11 7% * SET NXM FLAG OF STATUS RFGISTER
12 172604 052737 010000 175002 BIS BKXSNXF,R¥KW.STA

13 ;* * IF TEST NUMBER < 7

14 172612 022702 000007 [of 1 #7,R2

15 172616 103404 8L0 TF100

16 ;* * THEN

17 ;* * * CLEAR ROM MAP BIT

18 172620 042737 000040 177540 dIC #KXSDPE, @8KL.CSA

19 172626 000405 BF TE200

20 ;* * FLSE

21 172630 TE100:

22 ;¥ * * SET ROM MAP BIT

23 172630 052737 000040 177520 8IS #KXSDPE,@FKL.CSA 2

24 ' ;* * * SUBTRACT 8 FROM TEST NUMBER
25 172636 162702 000010 suB #10,R2 :

26 J* * END IF

27 172642 TE200:

28 ;% * PLRFORM TEST

29 172642 006302 ASL R2 ;MULT. TEST NO. BY 4

30 172644 006302 ASL R2

31 172646 004762 160000 CALL TO(R2)

32 ;* * CLEAR NXM FLAG OF STATUS REGISTER
33 172652 042737 010000 175002 BIC BKXSNXF,aRKW.STA -

34 ;* * PETRIEVE TEST PARAMETER
35 172660 012601 MOV (SP)+,R1

36 ;* * RPESTORE LED STATE

37 172662 012637 177524 MOV (SP)+, iKW.CSC

38 ;* * RETRIEVE TEST NUMBER (RUT LEAVE NN STACK)
39 172666 011602 MOV (SP),R2

40 s* * SAVE TEST RESULTS

41 172670 010003 MOV K0,F3

42 ;% * SET LEDS PFR RESULTS

43 172672 006302 ASL Q2

44 172674 004772 172746 CALL RCERRT3=-2>(R2)

45 ;* * RETRIEVe TEST NUMBER

46 172700 012602 MOV (SPY+,k2

417 ;* * IF STIGNIFICANT ERROR

48 172702 005700 ST RO

49 172704 001410 BEQ TF300

50 ;% * THEN

51 3* * * SET FRROP BIT OF TEST IN DPR 2
52 172706 005000 CLR RO

53 172710 000261 5EC

54 172712 006100 TF250: ROL RO
55 172714 077202 SOB R2,TE250
56 172716 050037 175004 BIS RO, A4KW.SC2

57 #* * * PLACF -DISCRETF ERROk DATA TN DPR 3
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EXTEST - EXTCUTE TEST

58 172722
59
60 172726
61
62 172726
63 172734
64
65
66 172736
67
68 172740
69
70 172740
71
72 172746
73
74
15
76
77 172750
78 1721752
79 172754
80 172756
81 172760
82 172762
83 172764
84 172766
85 172770
86 1727172
87 172774

010337

032737
001401

000777

042737
000207

170506
170546
170576
170642
170659
170656
170664
170720
170726
170734
170742

KXTNF - KXT11CA Native
EXTEST - EXICUTE TEST

- N-- ISR W R S NY N

173000

16 173004 000167

17

175006

000040

000040

175002

177520

TE300:

FTLST::

TE409 <

3 TNNERR

ERRTA:

Firmware MACFO V05.00

170770

00:51 Page B87-1

Mov

81T
8re

BR

BIC

RETURN

RI,QHKN.S5C3

s

’
#KXSFEF,@RKW.STA
TE400

rs
HXKXSDPE,@H#KW.CSA

z

*

s N
4

ENTRY ADDRESS/TFST TABLE

<WORD
-WORD
+«WORD
-WORD
«WORD
-WOPRD
~WORD
+WURD
. WORD
-WORD
.WOPrD

T1ERR
T2ERR
TIERR
T4ERR
TSERK *
T6ERR
TTERR
T10ERR
T115RP
T12FRP
T13ERR

00:51 Page 88

-SBTTL
«=173000
«FNABLE

ENTRY POINT

GBL,LC

; Functional Description:
;

* END IF

* IF FATAL ERROR

* THEN

* * STOP

* FND TF

* FNABLE OVEPLAY 0
* RETURN FROM CALL

FND TEST

; These are the entry points to the native firmware

3 Pouwer Up entry point

PERV::

Jup

PWRUF

; hestart entry point

HSTV::

JMp

RESTRT
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ENTRY POINT

+SBTTL PWROP - POWER UP HANDLER
FNABLE GBL,LC

173012 .=173012

Module name: PWRUP -~ POWER UP

System: KXT11-CA Native Firmware

Functional Description:

This routine services the Power Up Interrupt at location 173000.

e Y
CONONHLWRHROOE@NON LW -

Tnput Parameters:

;
;
;
7
7
H
;
7
;
’
?
M
;
;
;
20 ;
21 ; NONE
22 ; .
23 ;Output Parameters ¢ ;
24 ; ‘
25 ; 1. RS = Top of RAM Pofnter
26 ;
27 ;
24 ;Data Structures
29 ;
gg ; 1. BATTERY BACKUP POWER UP FLAG (STATUS REGISTEK)
’
32 H 2. POWER UP FLAG (STATUS REGISTER)
33 3
34 ; 3. J3ATTEPY BACFUP FLAG 1
35S ;
36 ; 4. BATTERY BACKXUP FLAG 2
37 3
gg ; 5. Map Selection Bits (KXTCSR B, bits 1-3)
’
40 ; 6. Boot Flag (BOOTFO)
41 ;
4?2 ;Routines Used
43 3
44 7 1. INIT
45 ;
46 ; 2. PUTEST
47 ;
48 ; 3. BSUPV (jump to)
49 3
50 ; 4, SETLED
51 ;
52 ; 5. TRAP24 (Jjuap to)
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PWRUP - POWER UP HANDLER

1 3* PROCEDURE POWER UP
2 173012 PWRUP::
3 s* * IF POWFR UP VECTOR ENTRY
4 ;* * THEN
S ;Y * % SET P4 = O
6 173012 005004 CLR kR4
7 173014 000404 BR PWOS50
8 ;* * ELSE
9 173016 REINIT::
10 ;* * * SET R4 =1
11 173016 012704 000001 MQv #1,R4
12 3% * * SAVE DPR REGISTER 3
13 173022 013703 175006 MOV Q#KW.SCI,R3
14 ;* % END IF
15 173026 PW050:
16 ;% * INITIALIZE THE 8255
17 173026 012737 000212 177526 MOV #212,@4C8255
18 ;* * CLEAR ALL KXT CSR°S
19 173034 005037 177530 CLR RYKW.CSD
20 ;* * CLEAR THE DUAL PORT RAM
21 173040 012700 000020 MOV $20,R0
22 173044 012701 175000 MOV #Ku.CMD,R1 ¢ .
23 173050 005021 PW100: CLR (R1)+!
24 173052 077002 soB RO,PW100
25 ;* * READ SLU1 TO CLEAR ANY PENDING BREAKS
26 173054 005737 177562 TST A%RBUF1A
27 ;* * SEQUENCE LEDS (ON-.5 SEC.-OFF)
28 173060 152737 000017 177524 oISB #<¢KXSLDO ¢ KXSLD1l ¢ KXSLD2 ' KXSLD3>,@#KW.CSC
29 173066 005000 CLR RO
30 173070 077001 so8 RO, .
31 173072 077001 S08 k0, .
32 173074 142737 000017 177524 BICH $<KXSLDO | KXSLD1 1 KXSLD2 { KXSLD3>,88Kw.CSC
33 . 3" * INITIALIZE STACK POINTER AND SET RS TO TOP OF RAM
34 173102 012700 173112 MOV #PW200,R0
35 173106 000167 000574 JMpP SPR5SU
36 173112 P¥200:
37 s* * IF POWER UP ENTRY
38 173112 005704 TST R4
39 173114 001401 BEQ PW300
40 ;™ * OR REINIT ENTRY AND DPR 3 = 8
41 173116 022703 000010 cMp #8.,a3
42 173122 001013 BNE PW500
43 173124 PW300:
44 s* * THEN
45 ;* * ®» SET BONT FLAG = BOOT SWITCH SETTING
46 173124 113700 177522 MOVB @AKL.CSB,RO
47 173130 042700 177417 BIC #~C<KMSSWS>,RID
48 173134 006200 ASk RO
49 173136 006200 ASR RO
50 173140 006200 ASR RO
51 173142 006200 ASR KO
52 173144 010065 177774 MOV RO,B00TFO(RS)
53 173150 000402 HR PW600
54 ;% ¥ FLSE
55 173152 PW500:
56 ;* * * SET BOOT FLAG = BOOT SELECT PASSED WITH CONMAND

57 1731%2 010365 177774 MOV R3,RODTFO(KS)
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KXTNF -
PWRUP ~

58
59
60
61
62
63
64
65
66
67
68
69
70
71
72
13
74
75
76
77
18
79
80
81
82
83
84
85
86

88
89
90
91
92
93
94
95

97

KXT11CA Native ?irluaré
POWER UP HANDLER

173156

173156 005704

173160 001034

173162 022765 125252
173170 001030

173172 022765 052525
173200 001024

173202 052737 002000
173210 042737 001000
173216 004767 000060
173222 042737 000007
173230 052737 000007
173236 012700 000000
173242 004767 173732
173246 000167 174104
173252

173252 004767 177046
173256 004767 000020
173262 052737 001000
173270 042737 002000
173276 000167 175666

MACRO V05.00

000000

177776

175002
175002

175002
175002

175002
175002

PW600:

PW700:

00:51

ST
BNE

CMP
BNE

cup
dNE

BIS
BIC

CALL
BIC
BIS

MV
CALL

JMp

CALL
CALL

BI1S
BIC

JMp

- N
4
;*

*

(
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;* * END IF

3* * IF POWER UP ENTRY
R4
P¥700

3* * AND BATTERY BACKUP FLAG 1 = 125252
#125252,B8BF10(PS)
PHT00

;% * AND BATTFRY BACKUP FLAG 2 = 52525
#52525,RBF 20(°5)
PW700

;* * THEN

;% * * SET BATTERY BACKUP FOWER UP FLAG

; OF STATUS REGISTER = 1
HKXSBAT, Q#KN.STA
HKXSPWF , @H#KW.STA

;* * * INITIALIZE I/0
INIT

;* * * SET STATUS REGISTER TO NON NATIVE

; CODE STATE
§KMSSTF, u#KW.STA
#KPSNNC,@FKW.STA

;* * * SET/LEDS TQ NON NATIVE CODE STATE DISP.
4NNCED, RO
SETLED

3* * * EMULATE TRAP TO 24 (NON STRUCTURED EXIT)
TRAP24

3* * FLSE

3* * * RQUN SELF TEST
PUTEST

;* * * INITIALIZE I/0
INIT :

3* * * SET POWER UP FLAG OF STATUS REGISTER = 1
#KXSPHF, @AKW.STA
H#KXSBAT,@0KW.STA

;* * * BOOT ICP (JUMP TO BOOTSTRAP SUPERVISOR)
BSUPV

END IF

END POWER OP
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KXTINF - KXT11CA Native Flrlug: MACPO VOS

INRIT - INITIALTIZATION

1

2

3

4
5 ;
6 ;
7 ;
8 ;
9 ;
10 ;
11 ;
12 ;
13 H
14 H
15 ;
16 H
17 ;
18 ;
19 ;
20 ;
21 H
22 ;
23 ;
24 ;
25 ;
26 ;
27 ;
20 H
29 ;
30 ;
31 ;
32 ;
33 ;
34 ;
35 ;
36 ;
;

.00 00:51

«SBTTL

Page 91

INIT - INITIALIZATION

<ENABLE LC,GBL

vodule name: INIT - INITIALIZATIUN

System:

KXT11-CA Native Firmware

Functional Description:

This module resets and initializes the OMA controller, 7201 and
PI0O. It also places the configuration data in the dual port
and enables the dual port RAM,

Input Parameters:

NONF

Output Parameters

Reset DMA,7201,PI0
PI0 Master Interrupt Register
" Port 1 Intr. Vec. Reg.

" " 2 " ” L1

" Timmer " "

RAM
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INIT - INITEALIZATION

;" PROCFDURF TNITIALIZATION
173302 INIT::
#* * INITIALIZE IO
173302 004767 000104 CALL DINTT
3* * CLFAR ALL OF STATUS REGISTER EXCEPT STATE FIELD
; AND POWFR 0P FLAGS
173306 042737 174770 175002 BIC #CCKMSSTF U XXSPWF 1 KXSBATY>,QHKW.STA
;* * IF KO AUTO SELF TEST ERRORS FOUND

b b b pud ok pd ek b b b
CONONHBWNFHOODNAN L WA =

173314 005737 1175004 TS8T QARKW.SC2
173320 001030 8NE 1N400
J* * THEN
;* * * PLACF 10P MAP § RBROOT CONFIGURATION IN DPR REGISTER 3
173322 013700 177522 MOV R#KW.CSB,RO
173326 042700 177401 BIC B C<KMSMAP 1 KMSSWS>,RO
173332 010037 175006 MOV RO,Q¥KNW.S5C3
;* * * IF USER SOCKETS MAPPED TQ O
173336 032737 000010 177522 BIT BKXSMP2,QR#KL.CSH
173344 001402 BFQ IN100
;* * * THEN
20 ;* * * * TEST FOR RAM AT O
21 173346 005000 CLR RO
22 173350 000402 BR IN200
23 . 3% % * FLSE :
24 173352 IN100: ’
25 ;* * % ® TLST FOR RAM AT 100000
26 173352 012700 100000 MOV #100009,R0
27 i* * * END TF
28 173356 IN200:
29 ;* * * IF RAM PRESENT
30 173356 011001 MDY (RO),R1
31 173360 005101 COM R1
32 173362 005110 COM (RO)
33 173364 020110 CMP R1,(RO)
34 173366 001005 BNE IN300
35 ;* * * THEN
36 3™ * * * RESTORE CONTENTS
37 173370 005101 COM R1
38 173372 010110 MOV R1,(RO)
39 ;* * * & SET RAM PRESENT BIT OF DPR REG. 3
40 173374 052737 000001 175006 BIS #8ITO, w¥KW.SC2
41 3% % * END IF
42 173402 IN30O:
43 ;% * ENO XF
44 173402 IN400:
45 7% * ENABLE THE DUAL PORT RAM
46 173402 052737 000100 177530 BIS BKXSDEN,@#KW.CSD
47 ;% * RETORN
48 173410 000207 RETURN
49 7* FND INITIALIZATION
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KXTNF - KXT11CA Native Firmware MACRO V05.00
DINIT - DEVICE INITIALIZATION

VRSO ND WK -

KXTNF -
DINIT -

OO DW=

KXT11CA Native Firaware

DEVICE INITIALIZATION

173412
173412
173416
173422
173430
173436
173444
173452
173460

173466
173474

173500
173506
173514
173522
173530
173536

005037
113700
112737
112737
112737
112737
112737
112737

112737
105037

112737
112737
112737
112737
112737
000207

174454
175700
000030
000030
000002
000024
000001
000004

000001
177000

000200
000204
000210
000110
000114

175704
175714
175704
175704
175714
175714

177000

177004
177006
177010
174532
174530

Wo Mo Ne N0 N Ne N NI Ne Ne W e Ne

MACRO V05.00

DINIT::

00:51

Page 93

«SBTTL DINIT - DEVICF INITIALIZATION
+ENABLE LC,GBL

Module name:

00:51

CLR

MOVB
40OVR
Kovs
MOVE
MOVR
MOVB
MOVB

MOVB
CLR®

MNYR
MOvB
MOVS
nOVE
MOVB

RT.TURN

DINIT - I/0 DeVICE INITIALIZATION

functional Description:

Page 94

@ADMACDA
@¥SL2SAA,RO
#30,@fSL2CAA
#30,@XSL2CBA
#2,@8SL2CAA
#24,Q8SL2CAA
#1,@#SL2CRA
#4,03SL2CBA

#01,@RPIOICA
QHPTIDICA

#200,R@HPIDAVA
§#204,@H#FI0BVA
#210,84PIOTVA
#110,Q@4DMAOVA

8114,@HDMALVA

System: KXT11-CA Native Firmware

Infitialize all programmable [/0 devices. Nisables interrupts and sets
programable interrupt vector addresses.

;* PROCFDURE DINIT

;ﬂ'

3* * RESET 7201

* RESET DMA

;(SET STATUS EFFECTS VECTOR BIT)

".

* RESET PIN

* SETUP PID
* SETOP PID
* SETUP PIO
* SETUP DMA
* SETUP DMR

FND DINIT

PORT A INTERRUPT VECTOR REGISTER
PORT B INTERRUPT VECTOR REGISTER
TIMER INTERKUPT VECTOR RFGISTER
CHANNEL O INTERRUPT VECTOR REGISTER
CHANNEL 1 INTERRUPT VECTOR REGISTER



TS

KXTNF - KXTI11CA Native Firmware MACRO V05.00 00:51 Page 95
ACCUM - ACCUNULATE NUMBER

1 +SBTTL. ACCUM - ACCUMULATE NUMBER

2 +ENABLE LC,5BL

3

4 ;

5 ; Module name: ACCUMULATE - ACCUM

6 ;

7 ; System: KXT11-CA Native Firaware

8 ;

9 ;

10 ;

11 ;
12 H

13 5 Functional Description:
14 ;

15 ; This routine accumulates a 16 bit number by shifting the previous
16 ; accumulation left 3 and “or"™ing the new finput value (which is a single
117 ; octal digit value) into the accumulation.
18

19

20 ;Input Parameters:

21

22 ; 1) RO = OCTAL DIGIT INPUT

23 ; 2) R4 = PREVIQUS ACCUMULATED NUMBER i
24

25 ;Dutput Parameters:

26

27 3 1) R4 = ACCUMULATED NUMBER

28

29 ;sRoutines Used:

30

n ; None

KXTNF - KXT11CA Native Firmware MACRO V05.00 00:51 Page 96
ACCOM - ACCUMULATE NUMBER

1 ;* PROCEDURE RCCUMULATE

2 173540 ACCUM::

3 ;* * SHIFT INPUT LEFT 3

4 173540 006304 ASL R4

5 173542 006304 ASL R4

6 173544 0063014 ASL R4

7 7* * SET ACCUMULATED NUMBER = ACCUMULATED NUMBRER COUR] DATA
8 173546 050004 BTS RO, R4

9 +* FEND ACCUMULATE

10 173550 000207 RETURN
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GETIN - GET INPUT

-
_OCDNOUNSWN -

RO b b ik bbbk ot b
SO NDWN

[SESE N
w A

KXTNF -
GFTIN -

921

N P bbbt et s ot b b s b
QU PVHBWNHHOOD NN & WA=

(XN
-

NNN
[3, g X

W N NN N
[ RV-N-- IR )

KXT11CA Native

GET INPUT
173552

173552 004767
173556 103375
173560 122700
173564 101011
173566 122700
173572 103406
173574 162700
173600 052703
173604 000241
173606 0970401
173610

173610 000261
173612

173612 000207

+SBTTL GFTIN - GET INPUT
.FNABLE LC,GBL
Module name: GET INPUT - GETIN

System: KXT11-CA Native Firmware

Ffunctional Description:

This routine inputs a character and sets tha non nuseric flag if the
input is not a number. If the input is a number 1t 1s converted to binary,
clears the non-numeric flag and sets the dats received flag.

Output Parameters:
1) Data Received flag - DARFGB of R3

2) Non Numeric Flag - Carry Flag
3) Input Data, - RO / f

MO NE Ne Ne Mo N Ne Ne N Ne Ne N %o s e Ne N Ne Ne Ne

Firmware MACRO V05.00 00:51 Page 98

000036

000060
000067

000060

000002

GETIN::
;* PROCEDURF. GET INPUT
;* * DO UNTIL.INPUT
GE100: CALL CHKCHR
;* * END UNTIL
BCC GE100
;% * IF INPUT = 0 THRU 7
CcHPB #°0,R0

BHI GE200
CMPR £°7,R0
BLO GE200
#* * THENW
;® * * CONVERT TO BINARY
sU8 #60,R0
;* * * SET DATA RECEIVED FLAG
BIS #DARFGB,R3
;% * * CLEAR NON NUMERIC FLAG
CLC
3R GE300
s* * FLSE
GF200:
3* * * SET NON NUMERIC FLAG
SEC
;* * END IF
GE300:
3* * RETUTN FROM CALL
RET'IRN '

;* FEND GET INPUT
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CHKCHR -~ CHECK CHARACTER

1 +SBTTL. CHKCHR ~ CHECK CHARACTER

2 <ENABLE GBL,LC

3

4 ;

S ; Module name: CHKCHR - CHECK CHARACTER

6 ;

7 ; System: Micro-PRX RTS

8 ;

9 ;

10 ;

11 H

12 ;

13 ;

14 5 Functional Description:

15 ;

16 ; This module tests the console serial line receive buffer for a
17 ; character, signals if one was received ,echos the character
18 ; and returns that character to the calling routine.

19 ; This module is to be used for input polling. It

20 ; will handle XON XOFF protocol. This routine will not ecco
21 H the XON or XOFF characters.

22

23 ; INPUT PARAMETEPRS ¢ i

24 '

25 H NONF

26

27 ;OUTPUT PARAMETERS

28

29 ; 1) CARRY BIT = 1 FOR CHARACTER RECEIVED, = 0 FOR NO CRARACTER
30 H 2) RO = RECEIVE BUFFER DATA, TF DATA RECEIVED

3

32 ;DATA STRUCTURES USED

33

34 ; 1) SLU1 CSR

kL ; Z) SLUl RECTIVE BUFFER

36

37 ;ROUTINES USED

k]

39 ) NONE

KXTNF -~ KXT11CA Native Firmware MACRO V05.00 00:51 Page 100
CHKCHR - CHECX CHARACTER

000021 XON

1 ‘Q-100
2 000023 XOFF

°s-100
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CHKCHR - CHECKX CHARACTER

1 ;* PROCFDURE CHECK CHARACTER
2 173614 CHKCHR: s

3 173614 000241 CLC

4 ;* * IF RECFIVE DONE

5 173616 105737 177560 TSTR @ARCSR1A

6 173622 100030 oPL CH400

7 3% * THEN

8 ;* * * READ RECEIVE BUFFER
9 173624 113700 177562 MOVB @ARBUF1A,RO

10 3* * * CLEAR PARITY BIT

11 173630 042700 000200 BYIC #81T7,R0

12 ;* * * CASE CHARACTER

13 ;% * * WHEN XOFF

14 173634 122700 000023 cMPB #XOFF, Q0

15 173640 001004 BNE CH100

16 ;* ® * * SET XOFF FLAG = 1
17 173642 052703 000040 BIS $§XOFFGB,R3

18 173646 000241 CcLC

19 173650 000415 BR CH300

20 ;% * * WHEN XON

21 173652 CH100:

22 173652 122700 000021 cHMPB ¥XON, RO ,

23 173656 001004 BNE CR200 ¢ : !

24 ;* * * % SET XOFF FLAG = 0
25 173660 042703 000040 BIC AXOFFGB,R3 .

26 173664 000241 cLC

27 173666 000406 BR CH300

28 ;* * * ELSE

29 173670 CH200:

30 3* * * * IF CHARACTER NOT LF
31 173670 122700 000012 CMPB §LF,RO

32 173674 001402 BEQ CP250 )

33 s * * * THEN

34 ;% * % * * ECHO CHARACTER
35 173676 010037 177566 MOV RO, R#XBUF1A

36 ;* * * % END IF

37 173702 CHZ50:

38 ;% * % *» SIGNAL CHARACTER RECEIVED
39 173702 000261 SFC

40 3% * * TND CASE

41 173704 CH300:

42 ;% * END IF
43 173704 CHA400 :

44 173704 000207 KFTUOKN
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SPR5SU - SP/RS SETUP

1 +SBTTL SPRSSU - SP/RS5 SETUP

2 +FNABLE LC,%BL

3

4 ;

5 ; Module name: SP AND RS SETUP - SPR5SU

6 ;

7 ; System: KXT11-CA Native Firmware

8 ;

9 ;

10 ;

11 ;

12 ;

13 ;

14 ; Functional Description:

15 ;

16 H This module sets up the SP to the native firmware stack area and
17 ; setting RS to the address of the last word of native RAM.
18 ;

19 ;

20 ; Input Parameters:

21 ;

22 ; 1) Peturn address in RO

23 ; v

24 ; Output Parameters: ‘ !
25 ;

26 ; 1) Top of RAM address in RS

27 ; 2) Stack Pointer

28
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KXTNF - KXT11CA Native
SPR5SU - SP/R5 SETUP

WD NA WA

173706
173706
173714

173716
173722

173724
173732
173734
173742

173744
173750

173752
173752
173756

173756
173760

173764

132737
001003

012706
000415

1327317

- 001407

132737
001403

012706
000402

012706

010605
062705

000110

Firawvare

000010

077762

000002

000004

157762

137762

000014

MACFO V05.00

177522

177522
177522

SPR5S0::

SP200:

SP300:

SP400:

00:51

BITSB
BNE

MOV
bR

BITB
[-13
BITB
BFQ

Moy
BR

MOV

MoV
ADD

JMP

Page 103

’
HKXSMP2,Q#KW.CSB
SP200

#sp1,sp
5P400

;Q
#XXSMPO, QKW.CSB
SP300
#KXSMP1, d#KW.CSB
$2300

#SpP3,spP
SP400

#SP),S?

SP,R5
#SPOFF,RS

(RO)

PROCF.DURE SP AND RS SETUP

* CASE MAP SELECTION
* WHEN MAP BIT 2 = 0

* * SET STACK POINTER

* WHEN MAP BITS 0 AND

* * SET STACK POINTER

* ELSE
® * SET STACK POINTER
! i

* END CASE

* SET RS = TOP OF RAM

* RETURN TO CALLER
END SP AND RS SETUP

TO STACK 1

1 =11

T0 STACK 3

TO STACK 2

(SP ¢+ STACK OFFSET)
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VFERS - VERSYON NUMBER AND TEST

1 +SBTTL VFERS - VERSION NUMBER AND TEST
2 1737174 -=173774

3 +FNAELE LC

4

S ;

6 ; Module name: VERS - VERSION NUMBER

7 ;

8 ;3 System: KXT11~-CA Yative Firmware

9 ;

10 ;

11 ;

12 ;

13 ;

14 ;

15 ; Functional Description:

16 ;

17 ;This module places the version number in the last word of the
18 ;permanently mapped native ROM.

19

20 173774 126 %61 056 VERS:: .JASCII ~°V1i.0"

’

KXTNF - KXT11CA Native Firmware MACRD V05.00 00:51 Page 105
SFLF TEST OGVERLAY 1

1 +SBTTL SELF TEST OVERLAY 1
2 .LIST ME,MEB,SEQ,LOC,BIN ; NORMAL LISTING MODE
3 +NLTIST MC,CND,BEX ; DITTO
4 <SNABL AMA,GBL
5 174000 «=174000
6
7 ;
8 ; Module name: SELF TEST OVERLAY 1
9 ;
10 7 System: KXT11-CA Yative Firmware
11 ;
12 3
13 ;
14 ;
15 ;
16 ;
17 ; Functional Description:
18 ;
19 H This module contains overlay 1 of the self test code. The self test
%0 ? modules in this overlay are:
1 ;
22 ; Parallel I/D port 28036,
23 ; DMA controller 78016,
24 ; Q-80S interrupts, and
25 ; Two-port RAV,
26 ;
27 ; Overlay 1 physically occupies the top 2 KB of the boot ROW, It
28 ; executes starting at 160000 when the DIAG PROM EN bit, bit S5, in
’

KXTCSRA is 1.
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SELF TEST OVERLAY 1

O @O N N e

000005

150002
160002
170002
170004
170006
170010
170012
170014
170016
170020
177776
000005

000097
014000

T0P= 5

N N NG N Ne e N e

BUFR1= ~-27776
BOFR2= -17776
TMP1= -07776
THP2= TMP 142
TMP3= THP1+4
TMP4= TMP1+46
TMP5= TMP1+10
TMP6= T™™MP1+12
TP7 = TMP1+14
TMPB= TMP1+16

$EF1= =2

$EF= $TOP

’ ]
; MISCELLANEQUS STUFF.
;

STN= 7

K3K= 3072.%2

A FEW MACROS.

e N

+NLIST MD

~5

e NS N6 e Ne Mo e Ve Ne Ne Ne No

.

SCRATCH RAN ALLOCATION.

077776 137776

050000 110000
060000 120000
070000 130000

157776

130000
140000
150000

RS IS 0ODT°S "TOP-OF-MEM™ POINTER, AND IS PRESERVED AS SUCH.
ALL SCRATCH REFERENCES ARE INDEXED FROM RS AS FOLLOWS:

TOP-6Kw
TOP-4KW
TOP-2KW
\
\
\
> SCRATCH REGISTFRS...
/ +<<AND STACK SPACE.
/

/
LAST 2 WORDS OF NATIVE RAM (BATTERY-BACK-FLAGS)...
e« ARE UTILYZED AS OUR ERROR FLAGS.

INIT TEST NUNMBER SEQUENCE.
HISEG CALLS RFQUIRE 3KW DFFSET.
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SELF TEST OVERLAY 1

00 00:51 Page 107

1 ; A FEM DEFINITIONS

2 ;

3 ;7 STANDARD STUFF.

4 ;

5 000000 PRO= 000 7 THE PRIDRITIES.

6 000040 pPR1= 040

17 ooo1on PR2= 100

8 000140 PR3= 140

9 000200 PR4= 200

10 000240 PRS= 240

11 000300 PR6= 300

12 000340 PR7= 340

13 i

14 ; PRIMARY CONTROL RFGISTERS.
15 ;

16 177560 SSLl= 177560 5 DEC DC319 (DLART) ASYNC SFRIAL POPRT.
17 175700 $SL2= 175700 7 NFC7201 SYNC/ASYNC SERIAL PORT.

18 175720 $518254= 175720 ; 18254 PROGRAMMABLFE. BAUD GEN FOR ABOVE.
19 177000 $PIO0= 177000 ; ZR036 PYO/PIT.

20 174400 SOMA= 174400 ; AMZB016 UMA CONTROLLER.

21 177520 $CSRA= 177520 A

22 177522 $CSRB= 177522 7 > SECONDARY CSR"S...

23 177524 SCSPC= 177524 ; / <..EMBEDDED IN 18255 ,CHIP.

24 177526 SCSRCON= 177526 ;

25 177530 SCSR= 177530 ; PRIMARY CsSR.

26 177532 SQIR= 177532 7 Q-BUS INTERPUPT REGISTER.

27 175000 $DPR= 175000 7 DUAL-PORT RAM (LOCAL).

28 160000 $QDPR1= 160000 7 DUAL-PORT RAM (GLOBAL BASE ID 0-7...
29 175400 $QDPR2= 175400 ; .-« AND ID 8-F).
30 ;

k) 175000 SIPV= SOPR 3 IPV INTEKRUPTS (VIA DPR WORDS 0, 4, 8, AND
32 177524 SLEDS= $CSRC ; CSRC<3:0> DRIVE THE LEDS.

33 177524 $UID= SCSRC ;7 CSRC<T:4> SHOM THE ID SWITCH SETTING.

12).
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SELF TEST OVERLAY 1

PET

o U e o N

174000
174004
174010
174014

174020
174022

174024
174026

174030
174032

174034
174036

000024
000060
000064
000070
000100
000104

000114
000120
000124
000130
000134

000144
000150
000154
000160
000164

KXTNF - KXT11CA Native
SELF TEST OVERLAY 1

160000
000137
1606004
000137
160010
000137
160014
000137
160020
005000
000207
160024
005000
000207
160030
005000
000207
160034
005000
000207

Firmware MACRO V05.00

160040
161106
162102
162432

(

00:51
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; DEFAULT VECTURS.

’
PWRV= 024
SL1RV= 060
SL1XV= 064
NECV= 070
BEVNT= 100
PEVNT= 104
H 110
PRTYV= 114
DPRV4= 120
DPRVE8= 124
BIACKV= 130
DPRV12= 134
; 140
QIRV= 144
QIRVI= 150
PICAV= 154
PIOBY= 160
DMAV= 164
00:51

CALL: BIS
CALL TN
BEQ OK
10==,-K3F
Jvp

T11==.-K3F

JMP
T12==.-K3¥

Jup
T13==.-K3K

JMpP
T14==.-K3K

CLR

RFTURN
T15==.-K3K

CLR

RETORN
T16==.-K3F

CLR

RETORN
T17==.-K3K
CLR
RETORN

N %o Ne Na Na

Page 109

BBITS5,CSRA

Ne Ne N6 e Ne Ne NE Ne Ne Ne e We NE N N N6 Ne N

HIGH SFGMENT ENTRY BLOCK

ENABLE HIGH SEGMENT,

H
; CALL
;

PWR-UP (BRESET)
CONSOLE

OPEN

MEMORY PARITY
DUAL-PORT RAM WORD 4
DUAL-PORT RAM WORD 8
Q-BUS "TACK"
DUAL-PORT-RAM WORD 12z (PRI

(SLU1) RCVR
CONSOLE (SLUl) XMTR
SYNC/ASYNC BOTH CHANS
LINF CLOCK
PROGRAMMABLE CLOCK(S)

(NON-MASKABLE).

(PRI 4).
(PRI 4).
(PRI 4).
(PRI 6).
(PRI 6).

(PRI
(PRI
(PRI
(PRI

7).
5).
S5)e.
5).
5).

RFESERVED (FALCON).

Q-BUS REQUEST
DITTO

PIO PORT &

PIO PORT R

DMA (BOTH CHANNELS)

TeST 10-17.

OR BNE FERROR.

TST10-K3K

TST11-K3K

TST12-K3K

TST13-K3K

RO

RO

RO

KO

;SINCE

7 SINCE

7SINCE

;SINCE

;7 EXECUTE
57 EXECUTE
;3 EXECUTE
33 EXECOTE

THEKE IS NO

THERE TS NOD

THERF IS NO

THERF TS NO

TEST
TEST
TEST
TEST

TEST

TEST

TEST

TEST

(ARBITER
(ARBITER
(PRI 4).
(PRI 4).
(PRI 4).

10.
11.
12.
13.

BY THIS NAME,

BY THIS NAME,

BY THIS NANE,

BY THIS NAME,

FXECUTES RTI).
EXECUTES RESET,RTI)

SHOW NO ERRORS.

SHOW NO ERRORS.

SHOW NO ERRORS.

SHOW WO ERRORS.
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- 110 PARALLEL I/0 PORT 28036

1 LSBTTL - T10 PARALLEL 1/0 PURT Z8036

;;ttIQ'ttﬁtﬂt'ttli.Q‘ﬁﬁ'..'.tt'tﬁﬁ"'itt"ﬂt.ﬁ.'..'..Qiﬁttttt.ﬁ".t'tt..

;3* TEST 10 -- PARALLEL I/0 PORT Z8036

;;tt!ttt.tttttitﬁil't.tk.'ﬁ'.'t'itl'i't'l’*i."i*llﬂ!ﬁﬁttt.t.t."..t'.ﬂt!

174040 TST10:
174040 TPID:
174040 013746 000104 MOV PEVNT,-(SP) 33 SAVE PEVNT.
174044 013746 000106 MOV PEVNT+2,-(5P)
174050 013746 000154 unv PIOAV,-(SP) 33 SAVE PIOAV.
174054 013746 000156 MOV PIOAV+2,~(SP)
174060 013746 000160 MOV PIORV,-(SP) ;5 SAVE PIOBV.
174064 013746 000162 MOV PIUBV+2,-(SP)
174070 005015 CLR (SEF) ;3 CLEAR ERROR FLAG.
2 ;
' 3 ; INPUT: NONF.
4 3 OUTPUT: RO = ERRUR FLAGS DR ZERD.
S ;
6 ; ZILOG 5036 CHIP HAS 48 REGISTFRS.
17 ; RESET THE CHIP AND VERIFY THAT ALL REGISTERS RETURN ZERO.
8 ;
9 ; T10 PARALLEL 1/0 PORT 28036
10 ; . E0 = ROM IN VECTOR SPACE -- CAN"1 RUN
11 ; . E1 = RESET STATE INCORRECT .
12 3 . E2 = TIMER DIDN®T START
13 ; . E3 = TIMER NEVER STOPS. )
14 ; . E4 = INTERRUPT NOT MASKED AT LEVEL 4
- 15 ; . ES = INTERRUPT NOT RECEIVED.
w 16 : . £6 = LOOP TIMF-OUT, DATA XFER INCOMPLETE
o 17 3 . €7 = RECEIVED DATA INCORRECT
18
19 174072 004737 163602 CALL XRAMLO-K3K 3 VECTOR SPACF USABLE ??
20 174076 001404 BFQ 4s ; PROCEED IF SO.
21 174100 052715 000001 61Ss #BITO, (SEF) 33 EO = ROM IN VECTOR SPACE -- CAN"T RUN
22 174104 000137 160746 JMP PTOXIT-K3K
23
24 174110 012703 000060 433 MOV #48.,R3 ; CHECK 48 REGISTERS...
25 174114 012704 177000 MOV #SP10, R4 3e+«STARTING HERE.
26 174120 112714 000001 MOVB #1,(R4) ; SET "CHIP-RESFET™ IN MICR.
27 174124 122714 000001 CMPR #1,(R4) ; READ IT , SHOULD SEF THE 1 BIT.
28 174130 000403 BR 25 3 CHECK IT AT 2.
29
30 174132 112714 1771117 16 MoyR #-1,(R4) ; THEN, WRITES SHOULD Bf IGNORED...
31 174136 105714 TSTR (R4) 7ee<AND READS RETURN ZERO.
32 174140 001402 28%: 6FQ 3s 3 BR IF OK.
33 174142 052715 000002 BIS #BIT1,(SEF) ;3 F1 = RESET STATE INCORRECT
34 174146 005724 kLH TST (R4)+ ; NEXT ADDRESS...
35 174150 077310 s08 R3,1$ ;e AND LODP “TIL DONF.
36 ;
37 ; NEXT, SEE THAT EACH TIMER FUNCTIONS AS ADVERTISED.
kL] ;
39 000000 MIC= 000 3 MASTER INTERRUPT CONTROL REG.
140 000002 MCC= 002 7 MASTLR CONFIGURATION CONTROL PEG.
41 000010 CTV= 01v ; TIMER(S) INTERRUPT VECTOR REG.
42 000070 cTMS= 070 ;5 1ST (OF 3) TIMER MODE SPEC REG.
43 000024 CTCS= 024 ; 1ST (OF 3) TIMER CMN/STATUS REG.
44 000054 CTIC= 054 ;5 1ST (OF 6) TIME CONSTANT REG (3 PAIR).
45 000040 CTCC= 040 ; 1ST (OF 6) CURRENT COUNT REG (34 PAIR).
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PARALLEL I/0 PORT 28036

174152
174156
174162
174166
174170
174172
174176
174202
174210

174216

174222
174226
174234
174242
174244
174250
174254
174260
174262
174266
174270
174272
174276
174300
174304
174306
174310
174312
174316

174320
174322
174326

174330
174336
174342
174344
174350

174352
174354
174360
174364
174366
174372

174374
174402

012704
142714
012703
005024
077302
012704
112714
112764
112764

062704

106427
012737
012737
005000
012701
112714
112714
000240
132714
001004
077004
052715
000426
132714
001411
077004
077105
052715
000416

000240
052715
000411

0627317
106427
000240
052715
000401

022626
012714
012714
005724
020427
103713

112737
000240

177000
000001
000060

177000
000200
000104
000160
000024
000200
160320
000300
000004
000040
000306

000001

000004

000001

000010

000020

000032
000000

000040

000040
000160

177032

000001

000010
000002

000104
000106

000104

177000

PIT1:

15

2%:

3s:

45:5§:

00:51

MOV
BICHB
MOV
CLR
s0B
MoY
MDVB
MOVB
MOVE

ADD

MTPS
MOV
MOV
CLR
MOV
MOVB
MOVR
NOP
BITR
BNE
s0B
BIS

BITH
BEQ
soB
508
BIS
BR

NOP
BYS
BR

ADD
MTPS
NOP
BIS
BR

CMP
MOV
LU}
TST
CMP
BLO

MOvB
Nop

Page 110-1

#SP10,R4
#1,(RY)
#48.,R3

(R4)+

R3, 28

#5P10, R4’
#200,(R4)
#PEVNT,CTV(R4)
#160,MCC(R4)

4CTCS,RA

#PR4
§35-K3K,PEVNT
#PR6,PEVNT+2
RO

#4,R1

#40, (R4)
#306, (R4)

#1,(R4),
25

RO,15$
#8172, (SEF)
1%

§1,(R4)

43

RO, 2$

R1,2$
#BIT3, (SEF)
75

#BIT4, (SEF)
6%

#65-35,PEVNT
#PRO

#BITS, (SEF)
78

(SP)+,(SP)+
#40,(R4)
#160,(R4)

(R4)+
R4,ASPIO+CTCS+6
PTT1

#1,5P10

LY

Ne e e N Ne e N ~e

e Ne Ne Ne N Ne N N

e N N we

e No

e Ne Ne W L VY

e e e No

-

Ne N

GET BASE ADD
CLEAR "CHIP-

«e«AND CLEAR

GET BASE AGA
SET “MASTER

SET T0 VECTOR THRU “PEVNT™.

ENABLF ALL 3
«esCTHS = 0 =
eesCTTC = 0 =

NOW KAISE R4

RAISE CPU TO
ST VECTOR.

RESS.
RESET"...

ALL REGISTERS.

IN.
INT ENAB".

TIMERS...
PULSE~QUT,
TIME K 65536.

ONCE-ONLY...

TO 1ST TIMER CSR.

PIO LEVEL.

SET A 1 SFCOND KEEP-ALIVE TIMER.

CLEAK "IUSII
«««AND SET "I

PP.ua

E1GCBITCB™...

«es TIMER SHOULD TAKE-OFF {1

TIMER RUNNIN
BR IF S0.

3y E2 =
ABORT.

G (CEP=1) 2?7

TIMER DIDN"T START

TIMER DONE (CIP=0) ??

BR IF S0.

3 B3 = TIMER NEVER STOPS.

ABORT.

INTFRRUPT ~- SHOULD HAVE BEEN MASKED.

5 T4 =

= INTERRUPT NOT MASKED

NOW CHANGE THF VECTOR...
«e.LOWFK TVE CPU...
««sAND LET INTERRUPT COME IN.

5 ES =

INTERRUPT --

FIX THE STACK.

CLEAR "IUSIIPIGCB"...
«es AND "IE"™ (TIMER OFF).
BIMP TO NFXT TIMER CMD/STAT...

«++ AND LOOP “TIL

ALi 3 DONF.

THEN, RESET THE CHIP.

FALL THRU TO

DATA TEST.

AT LEVEL 4

INTERRUPT NOT RECEIVED.
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- T10

bt b
[P RT-N- R K- Y7, IF WRENY

e pt it pb bk b b b
RN WA

[SESESRN
WN = O

NN NON
~Or WD

PARALLEL 1/0 PORT 28036

174404
174410
174414
174420
174424
174430
174434
174440
174444
174450
174456
174464
174472
174500
174506
174514
174522
1745230
174532
174540
174546
174554
174562
174566
174574
174600
174602
174606
174610
174614
174616
174620
174622
174624

000004
000020
000032
000100
000102
000006
000022
000034
000120
000122
000014
0000136
000140
164377
165400

170002

012704
142714
012701
010164
012721
012721
010164
012721
012721
112764
112764
112764
112764
112764
112764
112764
012764
000414
112764
112764
112764
012764
106427
112764
012702
010503
062703
010346
012700
005023
077002
011603
005001
005065

177000
000001
000154
000004
161010
000200
000006
161024
000200
000100
000000
000300
000200
000000
000300
000200
164377

000200
000200
000100
165400
000200
000377
163646

150002
000020

170002

000100
000102
000020
000120
000122
000022
000022
000140

000100
000020
000120
000140

000014

Ne N e we Ne

PAV=
PACS=
PADB=
PAMS=
PAHS=
PRV=
PRCS=
PBDB=
PBMS=
PBHRS=
PCDD=
PCDE=
XCVR=
Al.BO=
AD.BI=

i
BYTES=

s
PI00D:

PIODL:

PIOD2:

PIOD3:

16

00:51

*** REQUIRES EXTERNAL

Page 111

DATA PORT(S) TEST.

LOOP-BACK ***

004 7 PORT A VECTIOR...
020 5 0esCHMD/STATUS. ..
032 7eeeDATA BUFFEK...
100 ;e MODE...
102 ea<AND HANDSHAKE SPEC.
006 ; PORT B VECTOR...
022 7eesCMD/STATUS. ..
034 7oesDATA BUFFER...
120 ;eeMODE...
122 ; e+« AND HANDSHAKE SPEC.
014 7 PORT C DATA DIRFCTION...
036 ;ee<AND BUFFER (HANDSHAKE BITS).
140 ;7 1ST WORD ABOVE THE CHIP HOLDS...
<350%400>1377 7ee<XCVR CONTROL BITS TTL/ACIN)IB(OUT).
€353*400>10 ; DITTO TTL/A(CUT)IB(IN).
TMF1 + DEFINE A SCRATCH LOCATION.
i i
MOV #SPIO,RA ; GET BASE. ADDRESS.
BTCHB #1,(R4) 7 CLEAR "CHIP-RESET".
MOV §PIOAV,R1
MOV R1,PAV(R4) ; SET PORT A VECTORS.
MOV #AI-K3K, (R1)+
MOV #PK4,(R1)+
HOV R1,PBV(R4) ; SET PDRT B VECTORS.
MOV #BI-K3K, (R1)+
MOV #PR4, (R1)+
MOV3B #100,PAMS(RY) 3 SET PORT A INPUT...
MOVB #000,PAHS(R4) 3 e+o INTERLOCKED HS...
MOVB #300,PACS(R4) 4+« INT ENABLED.
Move #200,PBMS(R4) 7 SET PORT B OUTPUT...
MOVB #000,PEVNS(k4) 7+ 0o INTFRLOCKED HS...
MOVB #300,PBCS(R4) e+ INT ENABLED.
MOVS $200,PECS(RY) 7 SET 0QUT "IP"™ TO PRIME THE LOOP.
MOV #A1.BO,XCVR(R4) ; SET XCVR CONTROL BITS.
BR PIOD3
MOVB #200,PAMS(RA) ; CHANGE POPT A TO OUTPUT...
MOVB $200,PACS(R4) ;e<<AND SET 0UT "Ip".
MOVB $100,PEMS(R4) ;7 CHANGE PORT B TO INPUT.
MOY ¥AO.BI,XCVR(R4) ; CHANGE XCVR CONTROLS.
HTPS ¥PR4 ¢+ RAISE CPU.
MOVB #377,PCDD(RS) ; PORT C DIRECTION ALWAYS "IN™,
MOV #XFLT10-K3K,R2 ; XMT BUFFER POINTER => R2.
MOV $TOP,R3
ADD #BUFR1,R3 ; RCV BUFFER POINTER => R3.
Hav R3,-(SP) 7 SAVE A COPY OF R3.
WOV #16.,R0
CLR (R3)+ 7 CLEAR IT...
SOB RO, 1%
MOV (sp),P3 3 ++«AND RESET POINTER.
CLR R1
CLk BYTES(STOP) ; CLEAR BYTE COUNTERS.



8tT

KXTNF
- T10

58
59
60
61
62
63
64
65
66
67
68
69
10
mn
12
7
74
75
76
77
78
19
80

82
83
94

86

7

{

KXT11CA Native Firmuware MACRO V05.00 00:51
PARALLEL I/0 PORT 28036

174630 112714 000200 MOVR
174634 112764 000224 000002 MOVR
174642 116400 000032 Movae
174646 116400 000034 MOVB
174652 106427 000000 MTPS
174656 026527 170002 011022 2$: cHp
174664 001403 BEQ
174666 077105 so8
174670 052715 000100 BIS
174674 012603 3%: MOV
174676 012702 163646 Mov
174702 012701 000022 Mov
174706 122223 4s: (o] 4}
174710 001402 BEQ
174712 052715 000200 BIS
174716 077105 5%: 508
174720 105764 000100 653 TSTHB
174724 100404 BMI
174726 105014 CLRB
174730 105064 000002 CLRB
174734 000676 BR
174736 112714 000001 78 MOVB
174742 005064 000140 CLR
174746 PIDXIT:
174746 012637 000162 MoV
174752 012637 000160 MOV
174756 012637 000156 Mny
174762 012637 000154 MoV
174766 012637 000106 MOV
174772 012637 000104 MOV
174776 011500 MOV
175000 001402 BFEQ
175002 052700 100000 BIS

175006 000207 300075: RETURN

Page 111-~1

#200,(R4)
#224,MCC(RY)
PADB(R4),R0O
PBDB(R4),R0
#PRO -~

8YTES(STOP), <18

3$
R1,2$
#3176, (SEF)

(SP)+,23
#XFLT10-K3K,R2
#18.,R1
(P2)+,(R3)+

5%

#8177, (SEF)
R1,45

PAMS(R4)
7$

(R4)
MCC(R4)
PTOD2

#1,(R4)
XCVR(R4)

(SP)+,PI0BV+2
(Sp)+,PI0BY
(SP)+,PI0AV+2
(SP)+,PI0AV
(SP)+,PEVNT+2
(SP)+,PEVNT
(SEF),RO
30007$
#<10*BIT12>,R0

; SFT "MIR"...

7 =+<AND ENABLE ALL THRET PORTS.

; DUMMY READ (FLUSH)...

7+«+BNTH DB"S.

; LOWFR CPU...

7eesDATA SHOULD BEGIN TO FLOW.

«*BITR>118. ; 18 BYTES TRANSFERRED ??

7 BR IF s0.

; HANG-AROUND FOR A WHILE.

;7 E6 = LOOP TIME-OUT, DATA XFER INCOMPLETE

5 GET KCV°D...
7o AND XMT“D FDINTERS...

7eee AND COMPARE KMTD/RCVD DATA.

5 E7 = RECEIVED DATA INCORRECT

~

; CHECK PORT A DIRECTION.

; BR IF UUTPUT.

; BLSE, CLEAR MASTER...
7o0sCNNTROL REGISTERS...
;e««AND GO “ROUND ONCE MORE.

; THEN, RESET THE CHIP...
7aseAND TRANCFIVER CONTROLS.

RESTORE PIOBYV.

~
~

RESTORF PIOAV.

~e
~e

RESTORE PEVNT.

.
~e

ERROR BITS => RO<C11:00>...

«««AND SKIP IF NONE.

ELSE, ADD TEST NUM => R0<15:12>...
«««AND RETURN (NZ).

Ne No e N
~o Ne N N
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- T10 PARALLEL 1/0 PORT 28036

1 ;
2 3 PORT INTERRUPT HANDLER(S).
3 ;
4 -ENABL LSB
S 175010 012700 000032 AT: MOV #PADB,RO ; PORT A -~ GET DB INDEX.
6 175014 105764 000100 TSTB PAMS(R4) ; CHECK DIRECTION.
7 175020 100407 BMI 1s ; guTPUT
8 175022 000421 BR 35 ; INPUT
9
10 175024 012700 000034 BI: MOV #PBDB, RO ; PORT 8 -- DITTO.
11 175030 105764 000120 TSTB PBMS(PR4)
12 175034 100401 BMI 15 ; ouTPUT
13 175036 000413 BR 35 ; INPUT
' 14
15 175040 060400 183 ADD R4,%0 ; OUTPUT -~ POINT TO DATA BUFFEP.
16 175042 105712 TSTR (R2) ; ANY BYTES LEFT 2?7
17 175044 001404 BEQ 23 ;7 BR IF NOT.
18 175046 112210 MOVE (R2)+, (RO) ; ELSE, SEND NEXT BYTE...
19 175050 105265 170002 INCB BYTES(STOP) 3ee.BUMP THE COUNT...
20 175054 000410 BR 43 ; e+« AND RETURN.
2] 175056 112760 000240 177766 25: Mave #240,-12(RO) ; WHEN XMIT DONE, CLEAR “IP"...
22 175064 000404 BR 45 s+« AND RETURN,
23 ' i
24 175066 060400 35: ADD R4,R0O ' 3 INPUT -- POINT TO DATA BUFFER.
25 175070 111023 MOVB (RO, (R3)+ ;7 STORE THE BYTE...
26 175072 105265 170003 INCE BYTES+1($TOP) 7+ AND BUMP THE COUNT.
= 27 175076 112760 000140 177766 4$: MOVB #140,-12(RO) 3 COMMON EXIT -- CLEAR "IUS™...
w 28 175104 000002 RTI 7 e+« AND RETURN.
O 29 «DSABL LSB
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- T11 DMA CONTROLLER ANMZB016

1 +SBTTL - 111 DMA CONTROLLER AMZ8016

;,t...""IQQ'.'...'".tt..'..'t.i.t.'.I‘itt'ﬁ.'.Q'i..t'...".ﬁtt.'.'ﬁ.'

33* TEST 11 -- DMA CONTROLLER AMZ8016

;;.'.'..tt.'..'tti.‘ﬁt."l.t..."t.Q!.'.‘...t'i.'t.'..t"t.'ii'ﬁ.il,.i.'

175106 TST11:
175106 TOMA:
175106 013746 000164 MOV DMAY, - (SP) ;7 SAVE DMAV,
175112 013746 000166 MOV DMAV+2,-(SP)
175116 005015 CLR ($EF) 57 CLEAR ERROR FLAG.
2 ;
3 ; INPUT: R1 = Q-BUS ADDRESS BITS<21:6> OR ZERQ.
4 ; OUTPUT: RO = ERROR FLAGS DR ZERO.
3 ;
6 ; T11 DMA CONTROLLER AMZ8016
7 ; - EO = ROM IN VECTOR SPACE -~ INTERRUPTS NOT TESTED
8 ; . E1 = Q-BUS ADDRESS UNDEFINED ~- Q-BUS ACCESS NOT TESTED
9 ; . E2 = CHAN INTERRUPT NOT RECEIVED
10 ; . E3 = DMA CHANNEL HUNG (TCIEOP BOTH CLEAR)
11 ; . E4 = DMA ABORTED (EOP = 1 = NXM)
12 ; . ES5 = DMA DATA ERROR
13
14 170002 QARI=  TMPL 5 SAVERS FOR A TWO WORD Q-BUS ADDRESS...
15 170004 QALO=  THP? . ! :
16 170006 CLISP= TMP3 7+<.THREE VARIABLE (CH1/CH2) COMMANDS...
17 170010 SETIE= TMP4 ,
18 170012 STACHN= THPS
19 3
:; 20 175120 004737 163602 CALL XRAMLO-K3K ; VECTOR SPACE USABLE 27
py 21 175124 001402 BEQ 1$ 3 SKIP IF SO.
22 175126 052715 000001 BIS $BITO,(SEF) 57 EO = ROM IN VECTOR SPACE -- INTERRUPTS NOT TESTED
23
24 175132 010102 15: MOV R1,R2 5 Q-ADDR<21:6> DEFINED 77.
25 175134 001002 BNE 25 5 SKIP IF SO.
26 175136 052715 000002 81S #BIT1, (SEF) ;7 E1 = Q-BUS ADDRESS UNDEFINED -~ Q-BUS ACCESS NOT TESTED
217
26 175142 012700 000006 25 MOV #6,R0
29 175146 005001 CLR R1
30 175150 006302 352 ASL R2 PERN
31 175152 006101 ROL R1 7 > ADDR<C21:16> => R1<6:0>
32175154 077003 SOB  RO,3$ 3 7
33 175156 000301 SWAB R1 3 REPOSITION TO DMA FORMAT <13:8>...
34 175160 052701 100000 BIS #BIT1S,R1 5ee.SET "Q-BUS™ BIT...
35 175164 010165 170002 MOV R1,QAHI(STOP)  7...AND SAVE Q-BUS HIGH (SEG/TAG)e..
36 175170 010265 170004 MOV R2,QALOCSTOP)  ;...AND LDW (OFFSET) ADDRESS.
37 ;
38 3 NOW PUSH THE 6-LINK CHAIN SCRIPT ONTO THE STACK
33 ; FILLING IN THE CORRECTED ADDRESSES AS WE GO.
’
41 175174 012700 162102 TDMAL: MOV SCHAINX+2-K3K, RO 3 CAAIN (TOP) ADDRESS...
42 175200 012701 000052 MOV #<CHAINX+2-CHAIN1>/2,R1 ;...AND SIZE.
43 175204 014046 382 MOV -(R0),~(SP) 3 PUSH A WORD.
44 175206 021627 150002 cMP (SP),#BUFRL 3 LOCAL BUFR1 ?7?
45 175212 001002 BNE 45 5 NO.
46 175214 060516 ADD $10P, (SP) ; YES, ADJUST IT.
47 175216 000426 BR 8

LOCAL BUFR2 ?7?

S
48 175220 021627 160002 452 cMp (SP),#BUFR2
5% NO.

49 179224 001002 BNE

e N
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175226
175230
175232
175236
175240
175244
175246
175252
175254
175260
175264
175266
175272
175274

175276
175302
175306
175312
175316
175320
175322
175326
175330
175334
175336
175342
175344

175346
175352
175360
175366
175374
175402
175410
175416

060516
000421
021627
001003
016516
000407
021627
001010
016516
062716
014046
016516
005301
077135

000070
000056
000054
000054
000046
000044
000042
000040
000001
000002
020000

106427
012700
012701
005060
005020
077102
012701
060501
012702
010100
005061
010021
077205

012704
012737
012737
012765
012765
012765
012764
010664

‘

Firmware MACRO V05.00

AMZ8016

120000
170004
130000

170004
010000

170002

000200
174400
000056
000054

150002
004000
010000

174400
161500
000200
000054
000062
000240
000115
000042

000164
000166
170006
170010
170012
000070

w
L gl
.

NOW,

' Ne No Ne Ne Ne N N

4

MMR=
STAT1=
STAT2=
CMDR=
CHAlH=
CHA2H=
CHALL=
CRA2L=
TC=
EOP=
Ip=

;
TOMA2:

15:

25:

TOMAZS

00:51 Page 113-1

ADD
B8R

cwmp
BNE
MOV
BR

cMp
BNE
MDYV
ADD
MOV
HOV
DEC
soB

EXECUTE

(

$T0P,(SP) ; YES, ADJUST IT.

8

(SP),#120000 ; Q-BUS 20K 2?
6$ 5 NO.
gALU(STOP),(SP) 3 YES, SUBSTITUTE IT.

H

(SP), #130000 ; Q-BUS 22K ?7?
8$ ; NO.
QALO(STOP), (SP) ; YES, SUBSTITUTE IT...

#4096.,(SP) 3++<AND BUMP UP 2K,
-(R0O),~(SP) ; ON EXITHER Q-BUS ADDRESS, PUSH...
QAHI(STOP),(SP) ;...AND SUBSTITUTE THE HIGH PART...
31 3eeoAND TWEAK THE COUNT ACCORDINGLY.
R1,3$ ; LOOP “TIL DONE...

Jeee(SF) IS THE CHIP"S CHAIN ADDRESS.

AND ERROR CHECK 5 DMA CHAINS AS FOLLOWS:

LOCAL => LOCAL, 2KW.

LOCAL
LOCAL
Q-BUS
Q-BUS

A
56
54
54
46
44
42
40
1
2
20000

NTPS
MOV
MOV
CLR
CLR
soB
MOV
ADD
MOV
MOV
CLR
nov
SOB

MOV
MOV
MOV
]} )
MoV
MOV
HOV
M0V

1/0 PAGE => LOCAL, 1KW.
=> Q-BUS 20K, 2KW.
20K => Q-BUS 22K, 2KM.
22K => LOCAL, 2KW.

+ 3 MASTER MODE REGTSTER.
; CHANNEL 1 STATUS.
7 CHANNEL 2 STATUS...
3e<-AND COMMAND REGISTER (FOR BOTH).
5 CHAIN ADDRESS REGISTERS HIGH (SEG/TAG)...

«e«AND THE LOW (DFFSET) HALFS.

~e

TERMINAL COUNT STATUS BIT (BITO).
END-OF-PROCESS (NXM) STATUS BIT (BIT2).
INTERPUPT POSTED (DONE) STATUS BIT (BIT13).

e NE N

#PRY4 7 RAISE TO CHIP LEVEL.
#SDMA, RO > BASE ADDRESS.

#46.,R1

CMDR(RO) 3 COMMAND "RESET"...

(RO)+ JeesAND CLEAR ALL REGISTERS.
R1,1$

#BUFR1,R1

$TOP,R1 7 GET BUFR1 ADDRESS.
#2048.,R2

R1,RO

4096.(R1) ; CLEAR BUFR2...

RO, (R1)+ 7e««AND PUT ADDRESSES IN BUFRl.
R2,2$

#SDMA, R4 7 GET BASE POINTER.

#215-K3K,DMAY 5 INT SERVICE CHAN 1 (AND 2).
§PR4,DMAV+2

#40114,CLISP(STOP) ; SET "CLEAR IUSIIP™...
$42120,SETLIE(STOP) ;..."SET IE™...

#240,STACHN(STOP) ;...AND "START CHAIN" COMMANDS FOR CH
#115,MMR(R4) 3 SET MODE = VI, WAIT, CPINTLV, ENABLE.
SP,CHALL (R4) 7 SET CHAIN ADDRESS(ES)...
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107
108
109
110
111
112
113
114
115
116
117
118
119
120
121
122
123
124
125
126
127
128
129
130
131
132
133
134

135
136
137
138
139
140
141
142
143
144
145
146
147
148
149
150
151
152
153
154
155
156
157
158
159
160
161
162

175422
175426
175432
175434
175440
175442
175444
175452
175460

175462
175466
175470
175476

175500
175504
175506
175512
175514
175520
175522
175526
175530
175534
175536
175536
175542

175550
175552
175554
175560
175562
175566
175570
175574
175576
175602
175606
175610
175612
175616
175620

175622
175624
175626
175632
175634
175640

175642
175650
175652

010664
012703
005000
032715
001001
106400
016564
016564
077001

052716
024646
026527
001003

016400
000402
016400
022626
032700
001010
032700
001003
052715
000402

052715
016564

012300
001423
012701
060501
012702
060502
020027
001404
012701
162702
022122
001403
052715
000401
077006

005713
001003
032715
001003
021327
001274

032765
001012
062737

KXT11CA Native Firaware
DMA CONTROLLER

AMZ8016

000040
161742

000001
170010
170012

000004
170012

000056
000054
000001
000002
000010

000020
170006

150002
160002
004000
164000
010000

000040

000002
1777717

000001
000006

MACRO ¥05.00 00:51 Page 113-2
MOV SP,CHA2L(R4) ;ees = 1ST LINK.
16: MOV BWCTBL-X3K,R3 7 SET NC TABLE POINTER IN R3.
252 CLR RO 3 SET A KEEP-ALIVE TIMER.
BIT $BITO, (SEF) ; INTERRUPTS USEABLE 2?7
BNE 255 J SKIP NEXT IF NOT.
MTPS RO 3 YES, LOWER CPU.
000054 25%: MOv SFTIE(STOP),CMDR(R4) ; SET “CIE"...
000054 MOV STACHN(STOP),CMDK(R4) ;...AND START CHAIN CRAN 1(2).
S0OB RO, . 3 TC (OR EOP) INTERRUPT SHOOLD...
; e+« HAPPEN BEFORE THIS TIMES OUT.
BIS #BIT2, (SEF) 33 E2 = CHAN INTERRUPT NOT RECEIVED
cup -(SP),-(sSP) 3 FAKE IT...
000240 CMP STACHN(STOP),#240 ;...ARND SERVICE CHAN 1l...
BNE 228 ;eee0R CHAN 2.
’
; PROCESS DMA CRARNEL INTERRUPYTS.
’
216 MOV. STAT1(R4),R0O ; GET CHAW 1 STATUS.
BR 27s ; ORr
2252 MOV STAT2(RA),RO ; GET CRAN 2 STATUS.
275 CcMpP (SP)+,(SP)+ 3 ADJUST STACK.
BIT #TC,RO )
BNE 245 ' ; BR IF TC IS SET.
BIT #E0P,RO
BNE 238 ; BR IF LOP (WXM) IS SET.
BIS #8173, (SEF) 73 E3 = DMA CHARNNEL HUNG (TCIEOP BOTH CLEAR)
BR 245
23$:
BIS #BIT4, (SEF) 53 E4 = DMA ABORTED (EOP = 1 = NXM)
000054 245: MOV CLISP(STOP),CMDR(R4) ;3 INT SERVICE COMPLETE, CLEAR "JUS1IP™.
3s: MOV (R3)+,R0O 3 GET WORD COUNT FROM ™WCTBL"™...
BEQ 6$ 3o« AND SKIP IF DATA CHECK INHIBITED.
MOV #BUFR1,R1
ADD $TOP,R1 3 ASSUME SRC WAS BUFRl...
MOV #BUFR2,R2
ADD STOP,R2 JeeesAND DEST BUFR2.
CMP RO, %2048, ; WC = 2KW ??
BEQ 45 7 SKIP IF SO...
MoV #164000,R1 ;es«ELSE, SRC WAS ODTROM...
sus #4096.,R2 eesAND DST BUFR1.
483 CMP (R1)+,(R2)+ ; COMPARE SRC/DST DATA.
BEQ 53 ; BR IF OK.
B1S #BITS, (SEF) 37 ES = DMA DATA ERROR
BR 68 ; ESCAPE ON 1ST DATA ERROR.
562 sS0B RO, 45
653 TST {R3) 7 NEXT LIWK INVOLYE Q-BUS ??
BNE 18 3 BR IF NOT.
BIT #81T1,(SEF) ; YES, Q-BUS ACCESS PERMITTED ?7?
BNE 8s ; NO, QUIT WHILE YOU'RE AHEAD.
782 CcMp (R3),%-1 s CHECK FDOR END OF TABLE...
BNE 28 ;eesAND LOCP "TIL ALL LINKS DONE.
170012 8S: BIT #1,STACAN(STOP) ; NOW, CHECK THE CHANNEL SELECT BIT...
BNE 9s 7ee+«AND EXIT IF BOTH DONE.
000164 ADD #225-215,DMAY ; ELSE, CHANGE VECTOR...



eVl

TN

KXTWNF - KXT11CA Native Firmware MACRO V05.00 00:51 Page 113-3
- T11 DMA CONTROLLER AMZ8016

163 175660 005265 170006 INC CLISP(STGP)
164 175664 005265 170010 INC SETIE(STOP) 3 +-«AND COMMANDS FOR CHAN 2...
165 175670 005265 170012 INC STACHN(STOP)
166 175674 000654 BR 1$ see«AND GO “ROUND ONCE MORE.
167
168 175676 005064 000054 952 CLR CMDR(R4) 7 ALL DONF RESET CHIP.
169 175702 062706 000124 ADD #CHAINX+2-CHAIN1,SP ; POP CHAIN OFF THE STACK.
170 175706 032715 000001 BIT #8110, (SEF) ; DID WE RUN WITH INTERRUPTS ??
171 175712 001402 BEQ 105 ; SKIP IF sSO.
172 175714 042715 000004 BIC #B1T2, (SEF) ; NO, DISCARD INTERRUPT ERROR BIT.
173 175720 105 :DMAXETS
175720 012637 000166 MOy (SP)+,DMAV+2 ;37 RESTORE DMAV.
175724 012637 000164 MOV (SP)+,DMAV
175730 011500 MOV (SEF),RO 5% ERROR BITS => R0<11:00>...
175732 001402 BEQ 30008$ 37ee«AND SKIP IF NONE.
175734 052700 110000 BIS #<11*BIT12>,R0 ;3 ELSE, ADD TEST NUM => ROC15:1...
175740 000207 30008$: RFTORN 77 eeeAND RETURN (WNZ).
174 ;
175 ; WORD COUNT TABLE FOR POST-DVA DATA CHECKS.
176 ; FINAL CFECK (S.) VERIFIES THE RESULTS OF CHALNS 2, 3, 4, AND S.
177 ;
178 175742 004000 WCTBL: 2048, ; 1. 2KW, BUFR1 => BUFR2,
179 175744 002000 1024, ; 2. 1KM, ODTROM =D BUFR1.
180 175746 000000 0 ' ; 3. Q-BUS INVOLVED, NO DATA CHECK.
181 175750 000000 0 3 4. Q-BUS INVOLVED, NO DATA CHECK.
182 175752 004000 2048, ; 5. 2KW, BUFR1 => Q1 => Q2 => BUFR2.
183 175754 17717717 -1 ; TABLE TERMINATOR.
184 ;
185 ; AND THIS IS THE 6 LINK DMA CHAIN.
186 ;
187 ;7 THIS GETS PUSHED ONTO THE STACK WHERE LOCAL AND Q-BUS ADDRESSES
188 ; ARE ADJUSTED ACCORDING TO RAM CONFIG AND ENTRY OPTION (R2).
189 ; .
190 175756 001606 CHAIN1l: 1606 3 LOAD ARA, ARB, OPK, VECT, AND CHAN MODE.
191 175760 000000 150002 0, BUFR1 ; PROM LOCAL BUFRl...
192 175764 000000 160002 0, BUFR2 3+2.T0 LOCAL BUFR2,..
193 175770 004000 2048, 3 ee«2K WORDS.
194 175772 000164 DMAV ; VECTOR.
195 175774 000030 001340 30, 1340 > SFTREQ, HDMSK, INT TCUEOP, INTLV, WORD-WORD.
196
197 176000 001602 CHAIN2: 1602 3 RE-LOAD ARA, ARB, OPK, AND CHAN MODE ONLY.
198 176002 000000 164000 0, 164000 } FROM LOCAL ODTROM...
199 176006 000000 150002 0, BUFR1 JeeeTO LOCAL BUFR1...
200 176012 002000 1024, jeeelK WORDS...
201 176014 000030 001340 30, 1340 JeeoSAME MODE AND TERMINATION.
202
203 sPreviously, CHAIN3 read the arbiter’s boot ROM using the QBUS. However, the
204 3Boot ROM of a KDF11-8 does not respond on the QB8US. Therefore, CHAIN3 was
205 sremoved.
206
207 176020 001602 CRAINA: 1602 3 DITTO.
208 176022 000000 150002 0, BUFR1 ;3 FROM LOCAL BUFR1...
209 176026 100000 120000 100000, 120000 3...T0 Q-BUS 20K...
210 176032 004000 2048, }e042K WORDS.
211 176034 000030 001340 30, 1340 3 DITTO.
212

213 176040 001602 CHAINS: 1602 } DYTTO.
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214
215
216
217
218
219
220
221
222
223
224

KXT11CA Native
DMA CONTROLLER

176042
176046
176052
176054

176060
176062
176066
176072
176074
176100

100000
100000
004000
000030

001602
100000
000000
004000
000030
000000

(

Firmware MACRO V05.00

AMZ8016

120000
130000

001340
130000
160002
001340

CHAING:

CHAINX:

00:51 Page 113-4

100000, 120000
100000, 130000
2048,

30, 1340

1602

100000, 130000
0, BUFR2

2048,

30, 1340

0

; FROWM Q-BUS 20K...
}e+-TO Q-BUS 22K...
7e+e2K WORDS.

; DITTO.

} DITTO.

3 FROM Q-BOS 22K...
7e¢.T0 LOCAL BUFR2...
7eee2K WORDS.

; DITTO.

; TERMINATOR.
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1 +SBTTL - T12 Q-BUS INTERROUPT

;;.ﬁl'.'.l".'t‘ltt..tt...tﬁﬁ'ﬁ.k.t'i.t't."t'“'...'*tﬂ.'!ﬁi-t.tﬁ.'..'t

3#* TEST 12 -~ Q-BUS INTERRUPT

;;it"t.t'ttﬂt..ﬂ!ttﬁ.i.it'i.ii.tt.ttt'ﬁ..".'.tt'.tt....'tt‘.ttﬁﬁtﬁ."'

176102 TST12:

176102 TQIR:

176102 013746 000130 MOV BTIACKV,-(SP) 75 SAVE BIACKYV.

176106 013746 000132 MOV BIACKY+2,-(SP)

176112 013746 000024 MOV PWRV,-(SP) 77 SAVE PWRVY,

176116 013746 000026 MOV PWRV+2,~(SP)

176122 005015 CLR (SEF) 33 CLEAPR ERROR FLAG.
INPUT: R1 1ST OF 2 CONSECUTIVE Q-BUS VECTORS.

OUTPUT: RO = EKROR FLAGS OR ZERO.
*** REQUIRES A RUNNING ARBITER CPQg ***

VERIFY THAT THE QIR CAN INTERRUPT THE ARBITER, AND THAT
THE POST-INTERRUPT PROCESS WORKS AS ADVERTISED.

N NS NE WO N N6 N Ne N Ne Mo N Ne N N Ne N

(s b bt b b b P ok
ENONAWNESMOIOODNINAWN

T12 Q-BUS INTERRUPT
. EO0 = Q-BUS VECTOR UNDEFINED -- CAN°T RUN
- El = BREQ (CSR<14>) NEVER GOT SE
. £2 = ROM IN VECTOR SPACE¥ -- RFSPONSE INTERRUPTS NOT TESTED
B E3 = INT-ON-BIACK NOT MASKED AT PRS
. E4 = INT-ON-BIACK NOT RECEIVED :
. ES = BIACK DION"T CLEAR BREQ (CSR<14>)
. E6 = BRESET TRAP THRU 24 DIDN°T HAPPEN
19
20 176124 005701 ST R1 7 Q VECTOR DEFINED 27
21 176126 001003 8NE 15 ; PROCEED IF Ss@.
22 176130 052715 000001 BIS #BITO, (SEF) 3 EO = Q-BUS VECTOR UNDEFINED -~ CAN“T RUN
23 176134 000516 dR QIXIT .
24
25 176136 106427 000240 152 NTPS #PRS 7 RAISE CPU.
26 176142 042737 177677 177530 BIC #~CBIT6,SCSR ; ENSURE EVERYTHING OFF (EXCEPT DPR).
27 176150 010137 177532 L1} R1,$QIR ; WRITE A VECTOR IN QIRC9:2>.
28 176154 032737 040000 177530 BIT #BIT14,5CSR ; REQUEST SHOULD BE SET.
29 176162 001002 8NE 28 ; SKIP IF S0O.
30 176164 052715 000002 8IS #0IT1,(SEF) ;3 E1 = BREQ (CSRC14>) REVER GOT SET
31
32 176170 004737 163602 25: CALL XRAMLO-X3K 7 VECTOR SPACE USABLE ?7?
33 176174 001403 BEQ 3 s PROCEED IF SO.
34 176176 052715 000004 8IS #BIT2, (SEF) 3 E2 = ROM IN VECTOR SPACE -- RESPONSE INTERRUPTS NOT TESTE
35 176202 000473 BR QIXIT
36
37 176204 012737 162232 000130 3S: MOV #45-K3K,BIACKY ; SET RESPONSE VECTOR.
38 176212 012737 000240 000132 MOV #PRS,BIACKY+2
39 176220 052737 030000 177530 BIS #BIT131BIT12,$CSR ; SET ENABLES.
40 176226 077001 SOB RO, . 7 RFSPONSE SHOULD BF MASKED AT THIS LEVEL.
41 176230 000403 BR 5
42 176232 452
176232 05271S 000010 BIS #B1T3, (SEF) 73 E3 = INT-ON-BIACK NOT MASKED AT PRS
43 176236 000411 BR 6
44 176240 062737 000030 000130 SS: ADD #65-45,BIACKY ; CHANGE RESPONSE VECTOR.
45 176246 106427 000000 MTPS H#PRO ;7 LOWEK CPU...

46 176252 077001 S08 RO, . e+« INT SROULD COME 1IN.
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47
48
49
50
51
52
53

54
55
56
57
58
59
60
61
62
63
64
65
66
67
68

69
70
n
72

(

KXT11CA Native Firsware MACRO V05.00
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176254 052715 000020
176260 000401
176262 022626 6S:
176264 032737 040000 177530 6552
176272 001405
176274 052715 000040
176300 077001
176302 000005
176304 077001

;

;

’

’
176306 022121 752
176310 012737 162370 000024
176316 012737 000340 000026
176324 106427 000340
176330 042737 020000 177530
176336 052737 002000 177530
176344 010137 177532
176350 005000
176352 077001
176354 052715 000100
176360 077001
176362 000005
176364 077001
176366 (00401
176370 022626 85:
176372 042737 177677 177530 QIXIT:
176400 012637 000026
176404 012637 000024
176410 012637 000132
176414 012637 000130
176420 011500
176422 001402
176424 052700 120000
176430 000207 3000982

00:51

BIS
BR

cwp
BIT
BEQ
BIS
508

RESET
sns

cuMp
MOV
MOV
MTPS
BIC
B1S
MOV
CLR
s}
BIS
508
RESET
s08
B8R
cup
BIC
MOV
MOV
MOV
MOV
MoV
BEQ
BIS
RFTURN

Page 114-1

#B1T4, (SEF)
653

(SP)+, (SP)+
#BIT14,SCSR
7$

#BITS, (SEF)
RO, .

RO, .

(R1)+,(R1)+
#85-K3K,PWRY
#PR7,PuWRV+2
¥PR7
§BIT13,5CSR
¥RIT10,S5CSR
R1,S5QIR

RO

RO, .
#BIT6J(SEF)
RO, .

RO, .

QIXIT
(S5P)+,(5P)+
#~CBIT6,5CSR
(SP)+,PURV+2
(SP)+,PWRY
(SP)+,BIACKYV+2
(SP)+,BIACKYV
(SEF), RO
30009S
#<12*BIT12>,R0

77 ¥4 = INT-ON-BIACK NOT RECEIVED

0K, FIX STACK.
REQUEST SHOULD BE CLEAR.

e we

e

3 E5 = BIACK DIDN°T CLFAR BREQ (CSR<14>)

73 LOCAL RESET.

NOW ONCE MORE USING THE ALTERNATE VFECTOR (IN ARBITEP)
TO CAUSF A "BUS-INIT™ AND LOCAL TRAP THRU VECTOR 24.

BUMP UP (+4) TO SECOND VECTOR.
SET PWK-UP VECTOR.

Ne Ne

SHOULD BE NON-MASKABLE.

CLEAR IACK ENABLE.

ARM BRESFT TRAP.

POST Q-BUS REQUEST.

ARBITER EXECUTES A BUS-RESET...

7e+o AND A TRAP THRU 24 SHOULD OCCUR.

;3 F6 = BRESET TRAP THRU 24 DIDN°T HAPPEN

Ne We Na Mo Ne

;7 LOCAL RESET.

; PWR-UP TRAPPED TO HERE, FIX STACK.
7 CLEAR CSR.
;7 RESTOKF PWRV.

77 RESTORE BIACKV.

33 FRROR BITS => ROC11:00>...
33...AND SKIP IF NONE.

;3 ELSE, ADD TEST NUM => R0C15:12>...
73<¢-AND RETURN (NZ).
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1 .SBTTL -~ T13 DUAL-PORT RAM AND IPV

;;t'.t"".'!'ﬂ.ﬁ.....t'.'tl.l.'..ﬁ.".‘*ﬂ.I'.it."ﬁﬁ.."..'t.t.'ﬁttl"'

5% TEST 13 -- DUAL-PORT RAM AND 1PV

;;.i.."..'I'ii.".ﬁﬁ.Rﬁtﬁ't‘..tt.ttit‘ﬂ'*.".i'ﬁiﬁ'ﬂi.'ﬁ'.'ﬁ.lt.ttﬁ."'

176432 T5T13:2
176432 TDPR:
176432 013746 000120 MOV DPRV4,-(SP) 37 SAVE DPRV4.
176436 013746 000122 MOV DPRV442,-(SP)
176442 013746 000124 MOV DPRVB,-(SP) ;5 SAVE DPRVS.
176446 013746 000126 MOV DPRVB¢2,-(SP)
176452 013746 000134 MOV DPRV12,-(SP) ;5 SAVE DPRV12.
176456 013746 000136 MOV DPRV12+42,-(SP)
176462 005015 CLR (SEF) 27 CLFAR ERROR FLAG.
2 ;
3 3 INPUT: NNNE.
4 ; OUTPUT: RO = ERROR FLAGS OR ZEROD.
5 ;
6 ; FIRST, DISABLE THE DPR AND VERIFY WRITE/READ
7 ; FROM THE LOCAL (II) SIDE.
8 ;
9 s T13 DUAL-PORT RAM AND 1PV
10 ; - EQ0 = LOCAL DPR WRITE-READ ERROR
11 H . E1 = BUS-ERROR ON Q-BUS/DPR READ
12 ; - E2 # NOR-ZERO DATA RETURNED ON Q-BUS READ
13 3 . E3 = ROM IN VECTOR SPACE ~- Q-dRITE ANRD INTERRUPT NOT TESTED
14 ’ - £4 = BUS FRROR ON WRITE 70 DPR WORD 0
15 ; . €S = COMMAND INTERRUPT DIDN°T HAPPEN (OR DOESN°T WORK)
16 b - E6 = Q~BUS WRITE AND/OR INTERRUPT WITH DPR DISABLED
17 ; - £7 = Q-RUS WRITF DIDN°T TIME-OUT
18 ; - E8 = Q-BUS WRITE TIMED-QUT
19 H . E? = DPR INTERRUPY 4 NOT RECEIVED
20 ; - E10 = DPR INTERRUPT 8 NOT RECEIVED
21 H - E11 = DPR INTERRUPT 12 NOT RECEIVED
22
23 176464 005037 177530 CLR $CSR ;3 ENSURE EVERYTHING OFF.
24 176470 012702 175000 .[3) ] #SDPR,R2 ; DPR BASE ADDRESS (LOCAL).
25 176474 012701 125252 MOV #125252,R1 ; USE ALTERNATING 1°S AND 0°S.
26 176500 012700 000020 MoV #16.,R0
27 176504 010112 182 MOV R1,(R2) ; WRITE... )
28 176506 022201 CMP (R2)+,R1 }eeeAND CRECK A WORD.
29 176510 001402 BEQ 28 3 SKIP IF RIGHT.
30 176512 052715 000001 BIS #BITO, (SEF) 53 EO = LOCAL DPR WRITE-READ ERROR
31 176516 077006 252 s08 RO,1$ 3 LOOP °TIL DONE.
32 3
33 s NOW THE DPR IS FULL OF ALTERNATING 1°S AND 0°S.
34 3 READ ALL WORDS FROM THE Q-BUS SIDE USING THE DMA ENGINE.
35 5 EXPECT ALL ADDRESSES TO RESPOND (NO EOF), BUT DATA = 0°S.
36 3 .
37 170004 QADR= TMP2 '? SAVE Q~BUS...
38 170006 LADR= T™P3 }ee«s AND LOCAL ADDRESSES.
39 000000 RD= 0 7 DMA DRIVER READ...
40 000010 WRT= WQIOD-RQTO 3eesfRITE.o.
41 000062 CNTNU= CQID-RQIO 32« AND CONTINUFE (AFTER EOP) ENTRIES,
42 ;
43 176520 013700 177524 TOPR2: MOV SUID, RO 3 GET CPU ID NUM (CSRC<T7:4>).
44 176524 042700 177617 BIC #~C160,R0 7 STRIP <6:4> = NUM*16...

45 176530 006300 ASL RO 7es.TIMES 2 = NUM*32...
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176532
176536
176544
176546
176552
176556
176560
176564
176570
176574
176600
176602
176604
176606
176614
176620
176624
176630
176634
176636
176644
176646
176652
176654
176660
176664
176666
176670
176674

176676
176702
176704
176710

176712
176716
176722
176726
176730
176732

176734
176740
176744
176750
176754
176760
176762
176766
176772

1767176

062700
032737
001402
062700
010065
010500
062700
010065
012700
012701
014046
077102
000403
052765
016500
016501
012702
004766
102007
032765
001760
052715
000411
016500
012701
005720
001402
052715
077105

004737
001403
052715
000563

012700
016501
012702
005020
005021
077203

012701
012721
012721
012721
012721
022121
012721
012721
106427

016500

160000
000200

015400
170004

150002
170006
163602
000101

002000
170004
170006
000020
000000

002000
000002
170006
000020

000004

163602
000010

175000
170006
000020

000120
163350
000240
163356
000240

163364
000240
000340

170004

177524

170004

170004

352
3552

L2
.

Ve NO Ne e No OB

IPV1:

1152

00:51

ADD
sIT
BEQ
ADD
nov
MOV
ADD
MOV
MOV
MOV
MOV
soB
BR
BIS
MOV
KOV
MOV
CALL
BVC
BIT
BEQ
B1sS
BR
HOV
HOV
ST
BEQ
BIS
soB

CALL
BEQ
BIS
BR

MoV

Mav
MOV
CLR
CLR
SOB

MOV
MOV
MOV
MOV
MOV
cup
MOV
MOV
MTPS

MOV

Page 115-1
#5QDPR1, RO s+++PLUS LO BASE = GLOBAL ADDRESS.
#81T77,501D 3 ID >= 8. ??
18 3 SKIP IF NOT.

#<SQDPR2-$QDPR1>,R0 ; YES, ADJUST T0 WIGH RANGE.
RO,QADR(STOP) 3 SAVE IT IN RAM.

$TOP,RO

#BUFR1,RO 3 CALCULATE BUFFER ADDRESS...
RO,LADR(STOP) ;7eesAND SAVE IT AS WELL.
#QINC+2-K3K,R0 ; GET DRIVER ADDRESS...
#<QINC+2-RQIO>/2,R1l ;.esAND SIZE...

~{R0O),-(5P) 7o+« AND PUSH IT ONTO THE STACK.
R1,2$
35§ > SKIP NEXT.

#2000,QADR(STOP) ; ALTERMATE BASE ADDRESS.
QADR(STOP),RO 7 SET Q-BUS ADDRESS...
LADR(STOP),R1 ;+2«LOCAL ADDRESS...

#16.,R2 5-+-AND WORD COUNT.
RD(SP) ; READ FROM Q-BUS SIDE VIA DMA.
s ; BR IF OK (NOT ®EOPW),

#2000,QADR(STOP) ; NOT THERE, BOTH BASES TRIED 22
3$ 3 NO, GO "ROUND ONCE.
;

#BIT1, (SEF) s E1 = BUS-ERROR ON Q-BUS DPR READ

TIPV1 ; '

LIDR(§TUP),R0 ; GET BUFFEF ADDRESS.

#16.,R1

(RO)+ ; ORSERVED DATA SHOULD BE ZERO.

6$ ; BR IF soO.

#BIT2, (SEF) 73 E2 = NON-ZERO DATA RETURNED ON Q-BUS READ
R1,5%

SO FAR, SO GOOD -- NOW WRITE ALL FROM THE Q-BUS SIDE.
1ST WRITE SHOULD FORCE A NON-MASKABLE RESTART TRAP (COMMAND).
ALL OTHERS SHOULD APPEAR NON-EXISTANT (EOP)..

XRAMLO-K3K ; VECTOR SPACE USABLE 2?7

1$ ; PROCEFD IF SO.

#B113, (SEF) 53 E3 = ROM IN VECTOR SPACE ~- Q-WRITE AND INTERRUPT NOT TES
TIPXIT

#SDPR, RO

LADR(STOP),R1

$16.,R2

(RO)+ ; CLEAR DPR...

(R1)+ - 3+<<AND BUFFER.,

R2,11$

#DPRVA, R1

#IPV4-K3K,(R1)+ ; SET DPRV4...

#PRS, (K1)+

#IPVB-K3K, (R1)+ ;...DPRV8...

#PRS, (R1)+

(R1)+, (R1)+

§1PV12-K3K, (R1)+ )...AND DPRV12 VECTORS.

#PR5, (R1)+

¥PRT 5 RAISE CPU, COMMAND INTERRUPT...

J++-SHOULD BE NON-MASKABLE.
QADR(STOP), RO 7 GET GLOBAL ADDRESS...
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- T13 DUAL-PORT RAM AND 1PV
103 177002 016501 170006 MOV LADR(STOP),R1 3ee-LOCAL ADDRESS...
104 177006 012702 000001 MOV #1,R2 5ee+AND WORD COUNT,
105 1770312 012711 000040 MOV #40,(R1) # SFT 1ST WORD = YNOP™ COMMAND.
106 177016 004766 000010 CALL WRT(SP) 3 WRITE DPR WORD 0O...
107 177022 102002 BYC 28 3 ++.SHOULD NOT HAVE ABORTED.
108 177024 052715 000020 BYS #BIT4, (SEF) 77 E4 = BUS ERROR ON WRITE TO DPR WORD ¢
109 177030 005737 175000 252 TST S0PR 7 COMMAND SHOULD HAVE BEEN CLEARED.
110 177034 001402 BEQ 3s
111 177036 052715 000040 BYS #BITS, (SEF) 37 ES5 = COMMAND INTERRUPT DIDN°T HAPPEN (OR DOESN“T WORK)
112 177042 3$:
113 177042 005004 4S5 CLR R4 3 CLEAR INT RECEIVED FLAG...
114 177044 106427 000000 MTPS #PRO 7e««AND LOWER CPU.
115 177050 012703 000017 MOV #15.,R3 > SET LOOP FOR 15 MORE WRITES.
116 177054 012702 000001 5%: MOV #1,R2 7 SET WORD COUNT.
117 177060 004766 000010 CALL WRT(SP) 7 MRITE NEXT FROM Q-BUS SIDE...
118 177064 102002 BYC 6% 7 ee+ SHOULD GET "EOP"™...
119 177066 005704 TST R4 sese AND coe
120 177070 001402 BEQ 15 ’e+sNO INTERRUPT.
121 177072 6$:
177072 052715 000100 BYS §21T6, (SEF) 77 E6 = Q-BUS WRITE AND/OR INTERRUPYT WITH DPR DISABLED
122 177076 077312 783 so8 R3,5$
123 p]
124 ; NOW, ENABLE THE DPR, AND WRITE WORDS 1-15 AGAIN.
128 ; EXPECT LEVEL 5 INTERRUPTS AT WORDS 4, 8, PND 12,
126 ; AND EOP AT WORDS 1, 5, AND 9.
127 3
128 177100 052737 000170 177530 TIPV2: BIS #170,5CSR ;3 SET ALL ENABLES.
129 177106 016500 170004 MOV QADR(STOP),RO ; SET Q ADDRESS...
130 177112 062700 000002 ADD #2,R%0 7e«.FOR DPR1...
131 177116 016501 170006 MOV LADR(STOP),R1 J+++AND LOCAL ADDRESS.
132 177122 062701 000002 ADD #2,R1 3eesDITTO.
133 177126 012703 000002 MOV ¥BIT1,R3 ; BIT = CURRENT WORD UNDER TEST.
134 177132 005004 1§ CLR R4 3 CLEAR "INT RECVD™ FLAG.
135 177134 012702 000001 MOV #1,R2 ; SET WC... ’ )
136 177140 004766 000010 CALL WRT(SP) JeecAND WRITE 1ST WORD.
137 177144 102406 BVS 335 s BR IF IT TIMED-OUT.
138
139 177146 030327 001042 2s: BIT R3,#BIT1IBITSIBITY ; DIDN’T TIME-OUT, SHOULD IT HAVE ?7?
140 177152 001410 BEQ 43 5 NO, PROCEED.
141 177154 052715 000200 BIS §8177,(SEF) 33 ET = Q-BUS WRITE DIDN"T TIME-OQUT
142 177160 000405 B8R 43
143 177162 030327 001042 382 BIT RI,ABITIIBITSIBITY 3 DID TIME-QUT, SHOULD IT HAVE ?7?
144 177166 001002 BNE 45 ; YES, PROCEED.
145 177170 052715 000400 BIS #BLT8, (SEF) ;3 EB = Q-BUS 4RITE TIMED-0UT
146
147 177174 030327 000020 45: bIT R3,ABITA 3 INTFRRUPT 4 EXPECTED ??
148 177200 001405 BFQ 5 3 NO
149 177202 020427 000004 cMp R4, 84. 3 YES, RECEIVED 2?
150 177206 001402 . BEQ 1 7 YES.
151 177210 052715 001000 BIS #BIT9, (SEF) 3: E9 = DPR INTERRUPT 4 NOT RECEIVED
152 177214 030327 000400 55 BIT R3, 88118 7 INTERRUPT 8 EXPECTED ??
153 177220 001405 BEQ 65 3 NO.
154 177222 020427 000010 CMP R4, %8, ; YFS, RECEIVED ??
155 177226 001402 BEQ 65 ; VYES.
156 177230 052715 002000 8IS #8IT10, (SEF) 73 E10 = DPR INTERRUPT 8 NOT RECEIVED
157 177234 030327 010000 652 BIT R3,#B1T12 ; INTERRUPT 12 EXPECTED 7?7
158 177240 001405 BFQ 7% > NO
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159
160
161
162
163
164
165
166
167
168
169
170
171

172
173
174
175
176
177
178
179

(

KXT11CA Native Firaware MACRD V05.00
DUAL-PORT RAM AND [PV

177242
177246
177250
177254
177256

177260
177264
177272
177276
177302
177304
177306
177312
177316
177322
177326
177332
177336
177340
177342
177346

177350
177354
177356
177362
177364
177370
177376

020427
001402
052715
006303
001325

062706
042737
012700
012701
005020
077102
012637
012637
0126317
0126317
012637
012637
011500
001402
052700
000207

012704
000405

012704

000402
012704
042737
000002

000014
004000

000202
177677
175000
000020

000136
000134
000126
000124
000122
000120

130000

000004
000010

000014
000007

177530

177530

75:

TIPXIT:

300105:
1PV4:
IPVB:

1PV12:
IPVXIT:

00:51

cmp
BEQ
BIS
ASL
BNE

ADD
BIC
Mov
MOV
CLR
S0B
MOV
NOV
MOV
Kov
MOV
Ll
MOV
BEQ
BIS
RETURN

nov
BR

MOV
BR

MOV
BIC
KTI

Page 115-3

R4, #12.

75

#BIT11, (SEF)
K3

15

; YES, RECEIVED ?2?

7 YES.

J; F11 = DPR INTERRUPT 12 NOT RECEIVED
; SHIFT UP TO NEXT WORD (BIT)...
;ee<AND LOGP °“TIL ALL DONF.

#<€QI0C+2-RQI0>,SP ; DONE, POP DRIVER OFF THE STACK.

#°C81T6,S$CSR
#SDPR, RO
#16.,R1

(RO)+

R1,1$
(SP)+,DPRV1242
(SP)+,DPRV12
(SP)+,DPRV8+2
(SP)+,DPRVA
(SP)+,0PRV4+2
(SP)+,DPRV4
(SEF),RO
30010%
#<13*BIT12>,R0

[
#4.,RA
IPVXIT
#8.,K4
IPYXIT
$12.,R4
#7,5CSR

; CLEAR ALL EXCEPT "DPREN™.
7 GET LOCAL ADDRESS...

5ee<AND FLUSH ANY CRAP.
;3 RESTORE DPRV12.
33 RESTORE DPRVS.
33 RESTORE DPRV4.
;3 ERROR BITS => RO<11:00>...
33+++AND SKIP IF NODNE.
33 ELSE, ADD TEST NUM => R0<15:12>...
73..<AND RETURN (NZ).
" i
; DPRV4 INTERRUPT RECEIVED.
; DITTO DPRVS. '

DITTO DPRV12.
*%x* TEMP, ENSORE REQ”’S ARE CLEAR. #**

e we
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- T13 DUOAL-PORT RAM AND IPV

1 ;'ﬁﬁ.'*..".'..i.ﬁ."ﬁ'*‘*.t*".ﬂ.ﬁ'."'.'*ﬁ.'..".."”..‘fﬂ’.....'..'.
2 ; SUBROUTINE TO ACCESS THE Q-BUS I/0 PAGE USING THE DMA ENGINE.
3 3 THIS CODE IS PUSHED ONTO AND FXECUTFD IN STACK SPACE.
4 ;
5 .DSABL AMA ; RELATIVE PIC.
6 ;
1 ; ON CALL, RO = QT0D ADDRESS, R1 = LOCAL ADDRESS, R2 = WORD COUNT.
8 ; ON RETURN, THEY CONTAIN UPDATED (TERMINAL) VALUES.
9 ; IF EOP TERMINATION, "V" BIT IS SET.
N 10 ;
N 11 174400 DM= SDMA ; DMA CHIP BASE.
12 ;
13 177400 042767 000020 000170 RQID:  BIC #BIT4,CMe2 7 READ =- CLEAR ®FLIP® BIT.
14 177406 000403 BR WQIOA
' 15 177410 052767 000020 000160 WOID:  BIS ¥BIT4,CM+2 7 WRITE -- SET "FLIP" BIT.

16 177416 010067 000142 dQIOA: MOV RO,QA+2 3 SET Q-BUS 1/0 ADDRESS.
17 177422 010167 000142 MOV R1,LA+2 3 SET LOCAL ADDRESS.
18 177426 010267 000140 uOV R2,WC ; SET WORD COUKT.
19 177432 012737 000115 174470 MOV 4115,@4DMeMMR  ; MODE = VI, WAIT, CPINTLV, ENABLE.
20 177440 012737 000074 174454 MOV #40134,Q§DN+CMDR ; CLEAR INTERRUPT ENABLES.
21 177446 005037 174446 _ CLR QUDM+CHALH
22 177452 012700 000100 MOV $Q10-.-6,R0 3 GET (PIC) CHAIN START ADDRESS.
23 177456 060700 ADD PC, R0 . ,
24 177460 000403 BR cQIoa!
25 177462 012700 000110 CQIN: MOV #010C-.-6,R0 3 GET (PIC) CHAIN CONTINUE (DUMMY).
26 177466 060700 ADD PC,RO :

— 27 177470 010037 174442 COIOA: MOV RO, @#DM+CHAIL 3 SET CHAIN ADDRESS.

wn 28 177474 012737 000240 174454 MOV #240,@4DM+CMDR ; CHAIN-LOAD (OR RELOAD 0) REGISTERS.

— 29 177502 012737 000102 174454 MOV $102,@¥DM+CNDR  ; SET SOFT-REQ (START/CONTINUE DMA)...
30 177510 000240 NOP
31 177512 032737 020000 174456 1S§: BIT #1P,BRDM+STATL  3...AND WAIT FOR DONE/ABORT (IP=1).
32 177520 001774 BEQ 1$
33 177522 012737 000054 174454 MOV $40114,@4DM+CYDR ; DK, CLEAR TUS AND IP.
34 177530 013700 174412 MOV @4DM+12,R0 ; GET FINAL Q ADDR (ARAL)e..
35 177534 013701 174402 NOV QEOM+2,R1 3ee-LOCAL ADDR (ARBL)...
36 177540 013702 174462 MOV agoM+62,R2 3<e«AND WORD COUNT (OPK).
37 177544 032737 000002 174456 BIT #FOP,QEDM+STAT] ; "EOP” TERMINATION 27
38 177552 001401 BEQ 2% ; SKIP IF NOT...
39 177554 000262 SEV 3+ OTHERWISE, SET "V" IN PSW.
40 177556 000207 22 RETURN
41
42 177560 001602 QID: 1602 3 LOAD CARA, CAR8, COPK, AND CH MODE.
43 177562 177400 000000 QA: 177400, 0 3 Q-BUS I1/0 ADDRESS (CARA)
44 177566 000000 000000 LA 0, 0 ; LOCAL ADDRESS (CARB)
45 177572 000000 ¥C: 0 ; WORD CQUNT (COPK)
46 177574 000010 001340 cM: 10, 1340 ; CHAN MODE (1360 IF "FLIP® = 1).
47 177600 000000 Qroc: 0 ; DUMMY RELOAD TU CLEAR “NAC" AND CONTINUE.
48 LENABL AMA

49 ;.t‘ttif'.t'ti.'t"f.lttt.i"tlt.’tﬁ."ﬁ'*i.t'littttﬁi"ﬁt'..'.’.'.t"’*
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~ T3

177602
177604
177606
177610
177612
177614
177622
177624
177630
177632
177634
177640
177642
177644

b bt ek ket Pt P et b b
VOO NAWMOODLDON.AWN™

N
(-

24 177646
25 177650
26 177660
27 177670

DUAL-PORT RAN AND IPV

00:51

Page 117

HI SEGMENT COPY OF ROM/RAM IN VECTOR SPACE ROUTINE.

H
;
}
7 KETURN R2<00
;
7
X

R2<01
005000 RAMLO: CLR
005002 CLR
011046 Hov
005116 COoM
005110 COM
126066 000001 000001 CMPB
001402 BEQ
052702 000002 BIS
121026 1s: CMPB
001402 BEQ
052702 000001 BIS
005110 25 COM
005702 TST
000207 RETURN
;
H
r
015 012 XFLY10: .BYTE
001 002 004 +BYTE
376 375 373 «BYTE
000000 <WORD
-DSABL
KXTNF - KXT11CA Native Firmware MACRO V05.00 00:51

- 713

DUAL-~PORT RAM AND IPY

000001

<end

>

RO

R2
(RO),-(SP)
(SP)

(RO)
1(RO),1(sSP)
15
¥BIT1,R2
(RO),(SP)+
25
$81T0,R2
(RO)

R2

15, 12

001, 002, 004, 010, 020, 040, 100, 200 ;
376, 375, 373, 361, 357, 3317, 277, 1717 ; FLOATING O.

0
AMA

Page 118

}

> = 1 IF LO BYTE NON-WRITABLE.
= 1 IF HI BYTE NON-WRITABLE.

GET TARGET LOCATION...

jeesAND COMPLIMENT IT.

Mo Ne Ne N N N Ne Ne N

’

;

COMPLIMENT TARGET LOCATION.
HI BYTE WRITABLE ??

YES

NO
LO BYTE WRITABLE ??

YES

NO
RESTORE TARGET LOCATION.
SET CONDITION FOR CALLER.

HIGH SEGNENT COPY OF ,THE FLOATING 170 DATA TABLE.

SYNC PAIR.
FLOATING

TERMINATOR.

1.
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Symbol table

ABAUD
AB100
AB200
AB300
AB400
ABS500
AB600
ACC
ACCUM
ADDREG
ADSTKO
AD100O
AD200
AD220
AD240
AD250
AD253
AD255
AD270
AD280
AD290
AD300
AD400
ADS500
AD600
AD700
AD80O
Al
AI.BO =
A0.BI =
APLPCO
APLPSO
APLROO
APLR10
APLR20
APLR30
APLR40
APLRSO
APLSPO
ARDFGB
A.SET
A4800
BBF10
8BF20
BEVNT =
BI
BIACKY
BITO
BIT1
BIT10
BIT11
BIT12
BIT13
BIT14
BIT1S
BIT2
BIT3

1]

oty an

166656
166712
166722
166740
166756
166770
166770
161146
173540
165522
177700
165530
165530
165550
165560
165564
165574
165606
165614
165642
165644
165646
165652
165666
165674
165720
165724
175010
164377
165400
177766
177770
177750
177152
177754
177756
177760
177762
177764
000004
162130
162126
000000
177776
000100
175024
000130
000001
000002
002000
004000
010000
020000
040000
100000
000004
000010

G

Qe

Qanaanaanan

a9

RN N R N - N X

BITA
BITS
BIT6
BIT?
BIT8
B1T9
BOOTFO
BOOTST
BRKENT
psuey
B5100
BS200
85300
BS400
BSS00
BS550
BS570
BS600
BUFR1
BOFR2
BYTES
81200
82400
B300
84800
B600
89600
CABIT
CHA
CHATINX
CAAIN]L
CHAIN2
CHATIN4
CHAINS
CHAING
CHAlH
CHALL
CHA2H
CHA2L
CcHB =
CHEND
CHKCHR
CHNOF 0=
CHANSTO=
CHTAB
CHX =
cH100
CH200
CH250
CH300
CH400
CKSUM
cLIsP =
CcH

CMDR =
CMREGA=
CNDFGB

Woowonn
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RACRO v05.00

000020
000040
000100
000200
000400
001000
1771774
172322
164674
171170
171240
171300
171326
171346
171352
171372
171404
171420
150002
160002
170002
000022
000032
000002
000042
000012
000052
010000
2000003
176100
175756
176000
176020
176040
176060
000046
000042
000044

aa aaaaaanan

165742
173614 ¢
174442
174446
165734
000004
- 173652
173670
173702
173704
173704
161042
170006
177574
000054
174454
000020 G

00:51 Page 118-~1
CNTNU = 000062
cQI0 177462
CQIOA 177470
CR 000015 G
CRDS 166277 G
CRLF 166274 ¢
CSTMD 000006 G
CTCC = 000040
CTCS = 000024
CTHS = 000070
CTRL = 000000
CTTC = 000054
CTV = 000010
C.CLR 162200
CB255 = 177526 G
DARFGB 000002 G
DATCOM 166404 G
DA100 166412
DA200 166412
DA3T0 166426
DA400 166452
DAS00 166460
DA6O0 166464
DAT00 166472
DCDFGB 000001 ©
DC.DAT = 161614
DC.LBO 161672
DC.RCY 161500
DC.XIT 161676
DC.XMT 161406
DECTST 170072 ¢
DEPOS 166474 G
DE200 166526
DESO 166512
DINIT 173412 ¢
DISPRG 165450
DISPST 166346 G
DISPWD 166532 G
DI100 166550
DI200 166554
DM = 174400
DMACDA= 174454 €
DMAED 000002 €
DMALD 171032 ¢
DMAMMA= 174470 G
DMAV = 000164
DMAXIT 175720
DMAOOA= 174442 G
DMAOSA= 174446 G
DMAOVA= 174532 ¢
DMALVA= 174530 G
DMA100 171104
DMA200 171114
DMA300 171142
DMA400 171150
DMASO 171046
DMAS00 171150

DMAGOO
DPRV12
DPRV4
DPRVSE
DsS100
DS200
ENDTAB
EQP
EOPBIT
ERRB
ERRFGB
ERROR
ERRTB
EXAVMIN
EXMDIS
EXTEST
EX10
EX1000
EX1050
£X1200
EX1300
EX20
EX300
EX400
EX500
EX600
EX700
EX750
EX760
EX770
EX800
EX900
EX950
EX970
FAR
FARSTR
FAS
FCHFGCB
FERRD
FLTO
FLT1
FLT10
FRERRB
FILST
GETIN
GE100
GE200
GE300
G0
GP300
HZB00
INDATA
INHIB
INIT
INITST
IN100
IN200

171160
000134
000120
000124
166346
166346
166655
000002
000002
100000
100000
166264
172750
165742
165470
172570
165766
166224
166242
166260
166262
165776
166020
166030
166040
166040
166056
166072
166140
166146
166156
166172
166222
166222
164116
172370
171430
000010
000017
163700
163670
163666
020000
172736
173552
173552
173610
173612
166772
167176
162124
166640
170010
173302
172320
173352
173356

aad

afdoan

aana

IN300
In400
|44 =
IPVXIT
irv12
IPV4
ipve
IRX
ISEXT
ITX
IX1T
KAT =
KCSDD
KCSDI
KCSED
KCSEI
KCSGS
KCSMAX
KCSNOP
KCSRD
KCSRES
KC$SS
KCS$SWD
KC.COM
KC.EOM
KC.ICC
KC.IDA
KC.IDR
KC.LEN
KC.YEC
KESDNA
KESILC
KESTLL
KESILV
KESMAX
KESNDA
KESNDR
KESOK
KH.CHD
KH.CSD
KH.10C
KH.SC2
KH.SC3
KH.STA
KL.CMD
KL.CSA
KL.CSB
KL.CSC
KL.CSD
KL.I0C
KL.SC?2
KL.SC3
KL.STA
KM$S10S
KMSMAP
KMSSTF
KM$SHS

173402
173402
020000
177370
177364
177350
177356
163566
163600
163544
163630
170002
000022
000006
000020
000004
000010
000022
000000
000014
000002
000012
000016
000036
004000
000040
000100
000200
003400
177400
000014
000006
000010
000012
000014
000002
000004
000000
175001
177531
177541
175005
175007
175003
175000
177520
177522
177524
177530
177540
175004
175006
175002
000360
000016
000007
000360

R R R N R R N N R R N E R e N R R R o R A e K O R R R I R R K K N
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Syabol table

KPSINI
KPSHNC
KPSPBS
KPSQOD
KPSQTS
KPSSTS
KPSWST
KRSQRP
KRSTNS
KS<ALN
KS.DA

KS.DBG
KS.DR

KS.EOM
KS.ERC
KS.ZRR
KS.ON

K¥WSPAB
Kw$PBO
KwsPB1
KW$PB2
KWsSPB3J
K¥sSPB4
KW$PBS
KWSPB6
KW$PB7
KW$PCO
KWSPHD
KWSPLD
KWSPOD
KWs$P1D
KWSP2D
KW$P3D
KW.CMD
KW.CSA
KW.CSB
KW.CSC
K¥W.CSD
KW.DAT
K¥.DCO
KW.DCO
K¥.DC1
KW.DST
K¥W.I0C
KW.SC2
KW.SC3
KW.STA
KX$BAT
KX$8DF
KXSBHE
KX$BHF
KX$SBQI
KXSCME
KXSCTE
KXSDEN
KXSDED
KXSDMC

000000
000007
000005
000003
000002
000001
000004
040000
000001
003400
000200
020000
000040
000100
000036
100000
040000
040000
000001
000002
000004
000010
000020
000040
000100
000200
100000
001000
000400
002000
004000
010000
020000
175000
177520
177522
177524
177530
000004
000000
175010
175020
000002
177540
175004
175006
175002
002000
020000
000400
001000
010000
100000
000200
000100
000004
000002

R e R R R o R N R Y R R Iy R e R e e R e R L - I I R R R R L R R R R R R R I A R R R K Ry i B ]

(

KXSDME
KXSDPE
KXSORT
KXSEXO
KXSFEF
KX$F01
KXSFO02
KX5F03
KX$F04
KX$FO05
KX$FO6
KX5F07
KX$F10
KX5F11
KX$F12
KXS$F13
KX$GOO0
KXSINC
KX$120
KXS124
KX$134
KXSLDO
KXSLD1
KXSLD2
KXSLD3
KXSMPO
KX$MP1
KX$MP2
KXSNOP
KXSNXF
KXSNXM
KX500C
KXS0DT
KXSOHL
KX$0OMO
KXSORO
KX$PRD
KXSPWF
KXSQIE
KX$Q0F
KXSQRE
KXS$QRF
KXSRTE
KX$R20
KX$R24
KX$RI4
KXSSEF
KX$SHC
KXSSMA
KX$SOF
KX$SXT
KX$TIS
KXSTRC
KXSTTC
KX$TO1
KX$102
KX$TO3

MACRO V05.00

040000
000040
000200
100000
000040
000001
000002
000004
000010
000020
000040
000100
000200
000400
001000
002000
000010
000004
000010
000020
000040
000001
000002
000004
000010
000002
000004
000010
000040
010000
100000
000010
000001
000020
000001
000002
000020
001000
020000
000200
002000
004000
000100
000001
000002
000004
000010
000020
000004
000100
004000
000020
000001
000010
100001
100002
100004

NOoONAOONONNaOOaNANOacanaaaoaaaaOaaoanNhaanaanNNnaaaaaaaaaan

00:51 Page 118-2
KX$T04 100010 G
KX$T05 100020 G
KX$T06 100040 G
KX$T07 100100 ¢
KX$T10 100200 G
KX5T11 100400 G
KX$T12 101000 ¢
KX$T13 102000 G
KXS$2ER 000002 ©
K3K = 014000
LA 177566
LADR = 170006
LRTEST 163712 G
L8100 163712
LEDTSD 000017 G
LF 000012 G
LSO 000017 G
Ls1 000016 G
LS10 000005 G
LS11 000004 G
LS12 000003 G
LS13 000002 G
LS14 000001 ¢
LS1S 000000 G
LS2 000015 G
LS3 000014 G
LS4 000013 G
LSS 000012 G
LS6 000011 G
LS7 000010 G
LS8 000007 G
LS9 000006 G
MAINTB= 000004 G
MCC = 000002
MEM1 160304
NFM2 160312
MEM3 160320
MEM3A 160324
HIC = 000000
MMR = 000070
MMRFGA= 174470
MODE = 170004
NACBIT= 004000
NECV = 000070
NECXIT 163470
NEC.AR 162262
NEC.AS 162242
NEC.DA 162210
NEC.DM 162624
NEC.EX 163640
NEC.I 163522
NEC.MD 163144
NEC.SY 162250
NFERRD 000010 G
NFFWDO 177772 G
NNCED 000000 G
ODTSTG 177702 G

ODTSTK
OPENDS
ORERRB=
PACS
PADB
PAHS
PAMS
PARLBD
PAV
PRCS
PBDB
PBHS
PBMS
PBREB
PBRF
PRY
pCDB
PCDD
PCRLF
PERV
PEVNT
PTIOAV
PIOAVA=
piosvY =
PT10BVA=
pI0D
P10D1
PI0D2
PIOD3
PIOICA=
PIOTVA=
pIOXIT
PIT
PITL
PRIBD
PROC
PRONPT
PRTIVYV
PRO
PR1
PR2
PR3
PR4
PR5
PR6
PR7
PUTEST
PUTSDS
PU100
PU1010
PU20
PU30
PU400
PUS0
PUS00
PU600
PWRUP
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177746
166301
040000
000020
000032
000102
000100
000016
000004
000022
000034
000122
000120
000002
000070
000006
000036
000014
165510
173000
000104
000154
177004
000160
177006
174404
174450
174532
174562
177000
177010
174746
174152
174222
000001
167010
166266
000114
000000
000040
000100
000140
000200
000240
000300
000340
172324
000007
172440
172566
172360
172372
172526
172434
172534
172536
173012

aaan

[T KN~

PWRV

PWO050
PN100
PW200
PW300
PW500
PW600

PW700 .

QA
QADR
QAHI
QALO
QCOMIN
QC100
QC120
QC150
QC200
QC300
QC350
QC380
QC400
Qac420
qac440
QC445
QC447
QC450
QCc470
Qcso
QCcs500
QC600
Qc70
QIC
QrI0C
QIRV
QIRV1
QIXIT
QODTHM
QODTMD
QSRET
Qs100
Q51000
Q51100
Q5200
Qs300
Q5400
Q5500
Q5700
Q5800
Q5900
RAMLO
RANLOA
RBOT1
RBOT2
RBOT3
RBUF1A
RCSR1A
RCVACB

Honn

000024
173026
173050
173112
173124
173152
173156
173252
177562
170004
170002
170004
167460
167560
167616
167626
167640
167660
167714
167734
167736
167776
170002
170022
170024
170042
170050
167512
170052
170056
167524
177560
177600
000144
000150
176372
171432
000005
171444
171476
171710
171726
171476
171536
171560
171612
171632
171656
171702
160634
160636
000000
040000
100000
177562
177560
004000

Daa

aaaaaa®
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Symbol table

RCYBKB=
RCVDNB=
RCVIEB=
RD =
RDB =
REGDIS
REGFGB
REINIT
RESTRT
RE1000
RE1010
RE1020
RE1040
RE1045
RF1050
RE1060
RE1070
RE1072
RE1075
RE1080
RE 200
RE250
RE400
REAS50
RE500
RE600
RE700
REB00
RE900
RNGFGB
RQIO
RSTVY
RTOP1
RT0P2
RTOP3
SAVERG
sD100
SEND
SETIE =
SETLDJ
SETLED
SEL100
SE150
SF200
SE300
SKTA
SL1RY =
SL1XV =
SL2CAA=
SL2CBA=
SL2SAA=
SL2SBA=
SNDBRK
SN100

« ABS.

004000
000200
000100
000000
177776
166303
000200
173016
164000
164314
164352
164352
164352
164372
164412
164416
164416
164442
164450
164450
164074
164104
164106
164120
164142
164226
164260
164270
164274
000002
177400
173004
077776
137776
157776
164452
172300
172300
170010
167202
167200
167222
167242
167242
167250
160546
000060
000064
175704
175714
175700
175710
172234
172240

177672
000000

aaa

aan

aa aadon (1]

Qond

000
001

SN200
SODTM
SODTMD
$0100
$01000
501300
S01400
501450
501470
S01500
S01550
501552
501555
501557
$01560
S01565
$01567
S01569
$01570
$01600
$01700
01800
501850
501900
50200
50300
50400
0700
$0800
50900
SPACE
SPOFF
SPRSSU
sP1

P2
$P200
sp3
SP300
SP400
SR100
SR200
SR300
SR400
SSRET
STACHN=
STAT
STATS
STAT1
STAT2
STSENL=
STSTAS
S.SET
SORFGA=
S1LED

MACRO Vv05.00

172262

164626 G
000004 G
164746
165104
165142
165170
165174
165174
165240
165254
165304
165312
165322
165330
165356
165364
165376
165402
165404
165410
165412
165412
165440
164746
164776
165006
165054
165060
165062
166272
000014
173706
077762
137762
173724
1571762
173752
173756
164474
164526
164536
164622
164654 G
170012

1717774

170006

000056

000054

000010

170354

162150

174456

000013 ¢

(2] aaaad

(R¥,1,GBL,ABS,0VR)
(R, 1,LCL, REL,CON)

00:51

S2ALBD
S2BLBD
TC
TCLK
TCPU
TCXIT
0C
TOMA
TDMAL
TDMA2
TOMA3
TOPR
TDPR2
TE100
TE200
TE250
TE300
TE400
TIOR
TIPYV1
TIPV2
TIPXIT
T™MP1
T™P?2
T™MP3
TMP4
T™MPS
TMP6
T™™PT7
THPB
TNEC
TNNCML
TNNCOM
TNNINX
TNNXIT
P10
TQIR
TRAM
TRAPX
TRAP10
TPAP24
TRAP4
TPOM
TR1010
TR410
TST1
TST10
TST11
15712
TST13
TST2
TST3
TST4
TSTS
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000014
000015
000001
161164
161150
161322
161344
175106
175174
175276
175346
176432
176520
172630
172642
172712
172726
172740
160040
176676
177100
177260
17000

17000

170006
170010
170012
170014
170016
170020
161730
170754
170746
170762
170764
174040
176102
160272
167366
167314
167356
167252
160700
167344
167302
160040
174040
175106
176102
176432
160272
160700
161150
161164

G
G

afan

1ST6
TST7
TU100
T91000
T0120
TU125
TUL130
TU150
T0200
TU300
TU400
TUS00
TUS8BT
T0600
TU800
T0900
170 =
T1 =
T1ERK
T1ERR1
T1ERR2
710 =
T10ERR
T10ETB
T11 =
T11ERR
T11ETB
T12 =
T12FRR
T12ETB
T13
TI3ERR
T13ETB
T14
T15
T16
T17

T2
T2ERR
T2ERR1
T3 =
T3ERR
T3ERR1
T3ERR2
T4 =
TA4ERR
T4ETB
5 =
TSERR
TSETSB
16 =
T6ERR
T6ETB

Hnonhwwn

161344
161730
171740
172150
171774
171776
172012
172042
172060
172064
172066
172102
171734
172110
172144
172144
160000
160004
170506
170532
170540
160000
170720
171012
160004
170726
171016
160010
170734
171022
160014
170742
171026
160020
160024
160030
160034
160010
170546
170562
160014
170576
170612
170626
160020
170642
170766
160024
170650
170772
160030
170656
170776

D6
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aan aa aa

17
TTAETB
T7BFTB
TTERR
TTERR]
TTERR2
UROMOD
UROM1D
VERS
WAITD
WAITST
WA100
WA200
#A300
| [
WCTBL
WQlo
WQIODA
WRT
XBRKB
XBUF1A
KCSRIA
XCVR
XDB
XFLT10
X1EB
XOFF
XOFFGB
XON
XRAMLO
XRDYB
SCSR
SCSRA
$CSRB
$CSRC
SCSRCO
SDMA
$SDPR
SEF
SEF1
$EN
SIPY
$18254
SLEDS
SPI0
$QDPR1
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160034
171002
171006
170664
170676
170704
000011
000012
173774
000003
167402
167402
167446
167452
177572
175742
177410
177416
000010
000001
177566
177564
000140
000002
177646
000100
000023
000040
000021
177602
000200
177530
177520
177522
177524
177526
174400
175000
2000005
177776
000014
175000
175720
177524
177000
160000
175400
177532
177560
175700
000013
$000005
177524

aanaa
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