
"··--· ........ · 
SERl:S-111 oGdo/6G67/6066 MAC~O ASS2~3L2~ v1.c AS3~M3LY CF ~OCULE I~IT 
OBJECT MODULE PLACED IN :F1:INIT.OBJ 
INVOCATION LINE CONTROLS: DEBUG 

LOC OBJ LI Ne SCURC:: 

1 +1 $TITL~ (HARDWARE !NITIALIZATICN AND SYSTEM STARTUP) 
2 +1 $include(:f1:prop~.lit) 

0000 
OOG1 
0002 
0003 
OOC4 
0005 
0006 
OOAO 
ooao 

OOC3 
00C2 
OOC1 
0000 

OOCG 
0040 

OOC8 
OOC9 
OOCA 
OOCB 
oocc 
ooco 
OOCF 

ooco 
OOC1 
OOC2 
OOC3 
OOC4 
oocs 

=1 
=1 
=1 
=1 
=1 
=1 

=1 
=1 
=1 
=1 
=1 
=1 
=1 
=1 
=1 
=1 
=1 
=1 
=1 
=1 
=1 
=1 
=1 
=1 
=1 
=1 
=1 
=1 
=1 
=1 
=1 
=1 
=1 
=1 
=1 
=1 
=1 
=1 
=1 
=1 
=1 
=1 
=1 
=1 
=1 
=1 
=1 

4 
5 
6 
7 
8 
9 +1 

1 c 
11 
1 2 
1 3 
14 
15 
16 
17 
1 8 
1 9 
20 
21 
22 
23 
24 
25 
26 
27 
28 
29 
30 
31 
32 
33 
34 
35 
36 
37 
38 
39 
40 
41 
42 
43 
44 
45 
46 
47 
42 
49 
SC 

C/"'I0~/0(\':)//·;;)(\Q•;2 Ml\rDr\ r.·:::c=M;:tf ;:;:i 

. , 
; Intel Corporation Proprietary Information. This listing is 
; supplied under the terms of a license agreement with Intel 
; Corporation and may not be copied nor disclosed except in 
; accordance with the terms of the agreement. . , 
$INCLUOe (:F1:PORTS.INC) 

; CONTOL PORTS 

SET_TXSRT EQU 
RESET_TXSRT =cu 
SET_RXAV1 ~cu 
SET_RXAV2 EQU 
SET_RXAV3 EQU 
RESET_ERRCR EC.:U 
RESET_CHANNEL_COUNTER 
S2T_SYS ECU 
SET_LCC EQU 

; PIT VALUES 

? I T010 
PIT_SCK 
PIT_RTC 
PIT ALC 

E CU 
EQU 
EQU 
i: c: u 

OOOH 
001H 
002H 
003H 
004H 
005H 
EQU 
OAOH 
OBOH 

003H 
OD2H 
OD1H 
ODOH. 

006H 

;PIT COMMAND PORT 
iPIT BACKOFF TIMER 
;PIT REAL-TIME CLOCK PORT 
iPIT ALARM-CLOCK PORT 

LATCH_RTC 
LATCH_ A LC 

EQU 
EQU 

OOH 
40H 

iLATCH REAL-TIME CLOCK VALUE 
iLATCH ALAR~-CLOCK VALUE 

; OMA VALUES 

D~~ ACMC 
DMAR::Q 
O~AMSKB 

D~AMOO:: 

DMABPTR 
Div'. AC LR 
D~AMASK 

CHOAD!JR 
CHO~JC 

CH1ADCR 
CH1~JC 
CH ZADOR 
CH 2 \~ C 

=cu 
E G: U 
E G: L 
ECU 
EQU 
EGL 
ECU 

c: Q u 
==~u 
EQU 
cCU 
=~u 
EQU 

OC8H 
OC9H 
OCAH 
OCBH 
OCCH 
OCDH 
OCFH 

OCOH 
OC1H 
OC2H 
OC3H 
OC4H 
OCSH 

iDMA COMMAND AND STATUS PCRT 
;OMA REQUEST PORT 
;OMA MASK BIT PORT 
;OMA MODE PORT 
;OMA 8YTE POINTER PORT 
i? CTMP & CLEAR??) 
iDMA MASK PORT 

iCHANNEL 0 ADDRESS PORT 
;CHANNEL 0 WORD COUNT PORT 
;CHANNEL 1 ADDRESS PORT 
;CHANNEL 1 WORD COUNT PORT 
;CHANNEL 2 ADDRESS PORT 
;CHANNEL 2 WORD COUNT PORT 
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LOC CJo.J 

OOC6 
OOC7 

OOE3 
OOEO 
OOE1 
OOE2 

OOF3 
002A 

OOEO 

OOFO 
OOrO 
OOF1 

0020 
OOcO 
oooc 
OOOA 
0020 
0066 

OOC1 
OOC2 
OOC4 

0000 (80 
?? 
) 

0050 

=1 
=1 
=1 
=1 
=1 
=1 
=1 
=1 
=1 
=1 
=1 
=1 
=1 
=1 
=1 
=1 
=1 
=1 
=1 
=1 
=1 
=1 
=1 
=1 
=1 
=1 
=1 
=1 
=1 
=1 
=1 
=1 
=1 

LI i~ 2 

51 
52 
53 
54 
55 
56 
57 
58 
59 
60 
61 
62 
63 
64 
65 
66 
67 
68 
69 
70 
71 
72 
73 

. 7 4 
75 
76 
77 
78. 
79 
8C 
81 
82 
83 
84 
85 
86 
87 
88 
89 
90 

91 
92 
93 
94 
95 
96 
97 
98 
99 

1CO 
101 
102 
1 03 

xliQ/../}.1()~7/Pn$:c~ Mft(Rn n''CMRI Fr< 

CH3ADOR 
Cl-13\~C . 

I , 

PIOCMO 
PICA 
Pi03 
PIOC 

EG:U 
EQU 

PIO VALUES 

E G: U 
2' L 
EQU 
EQU 

OC6H 
OC7H 

OE3H 
OEOH 
OE1H 
OE2H 

iCHANNEL 3 ADDRESS PORT 
;CHANNEL 3 WORD COUNT PORT 

iPIO COMMAND PORT (CHECK: F3?) 
iPIO PORT A 
iPIO PORT B 
iPIO PORT C 

PIOCLR 
PI OSEN 

EQU 
ECU 

11110011B ;CLEAR SERDES 
001010106 iSERIAL ENABLE 

I , PIOLOOP EQU XXXXXXXXB iLOOPSACK COMMAND 
PIO READ EQU 111000008 ;READ ADDRESS COMMAND 

I , 

PICC MO 
PICDATA 
PICMASK 

PIC VALUES 

EC,U 
=cu 
= r: u 

OFOH 
OFOH 
OF1H 

ECI_PIC 2QU 20H 
60H 
OCH 
OAH 
20H 
60H+6 

SEOI_PIC ECU 
POLL_PIC EQU 
READ_IRR E~U 

RTC_INT EQU 
RTC_INT_SEOI ECU 

CH1_DONE EQU 01H 
02H 
04H 

CH2_DONE cCU 
CH3_DON2 ECU 

OGROUP 
D1H A 

NAME INIT 

GROUP DATA 
SEGMENT 6YTE PUBLIC 'DATA' 

08 80 OUP (?) 

MIP_STACK :QU $ 

DATA 
CG ROUP 
cco:: 

EXT RN 
ENDS 
GROUP 
SEGMENT 
ASSUME 
EXT RN 
EXT RN 
EXT RN 
EXT RN 
::XTRN 
EXT RN 

CTRESULT:3YTE 

CODE 
byte PUBLIC 'CODE' 
DS:DGROUP,CS:CGROUP 
CQCREATELIST:NEAR 
CG:DLLSTART:NEAR 
CQCA!NTROUTINE:NEAR 
CQSTART:NEAR 
CQSCHEDULE:NEAR 
STARTINGLIST:SYTE 

;pre COMMAND PORT 
iPIC DATA PORT 
;PIC MASK PORT 

;pre ENO-OF-INTERRUPT COMMAND 
iPIC SELECTIVE EOI COMMAND 
;POLL PIC COMMAND 
iPIC READ-IRR COMMAND 
iMASK FOR REAL-TIME CLOCK INTERRUPT 
;COMMAND TO EOI RTC INTERRUPT 

iRX CHANNEL 1 DONE 
iRX CHANNEL 2 DONE 
iRX CHANNEL 3 DONE 
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LOC uoJ 

0000 
0000 FA 

0001 38FOF9 
0004 8EDO 
C006 BC?OOO 
010 0 9 2 E 8 E 1 E 5 c a 0 

OOOE 33CO 
0010 8ECO 
0012 88F8 
0014 890800 
0017 380000 
001A 268905 
0010 26C74502----
0023 83C704 
C026 49 
0027 75F1 
0029 891000 
ooze BEDE0090 
0030 F3 
0031 2EA5 

0033 E81COO 

0036 OE 
0037 880000 
C03A 50 
oo3s =aoooo 
003E 280000 
0041 803 EOOOC 
0045 803000 
C048 7502 
004A 8805 
C04C E80000 
004F F4 

0050 

R 

R 

R 

R 

E 

E 
E 
E 

R 

L ... ,, -... h ~ 

104 
105 
106 

'107 
108 
109 
11 0 
111 
11 2 
113 
114 
1 1 s 
116 
117 
11 8 
11 9 
120 
1 21 
122 
1 2 .3 
1 24 
125 
126 
127 
128 
129 
1 3 a 
1 31 
132 
133 
134 
135 
1 36 

137 
138 
139 
140 
1 41 
142 
143 
144 
145 
146 
147 
143 
149 
150 
1 51 
152 
153 
154 
155 
156 
157 

8086/8087/8088 MACRO ASSEMBLER 

EXT RN SETLED:N::AR 

. , 
; THIS ROUTINE STARTS THE CMX FIRMWARE. 
; 

PUBLIC CG:C3INIT 
CCCBINIT: 

CLI 
i 
; SET UP STACK FOR INITIALIZATION 
; 

. , 

IL 1 : 

i 

; 

INIT1: 

OGRP 

MOV AX,OF9FOH 
MOV ss,AX 
MCV SP,70H 
MCV os,WORO PTR CGROUP:DGRP 

INITIALIZE INTERRUPT VECTORS 

AX,AX 
ES,AX 

XCR 
MOV 
MOV 
MOV 
MOV 
MCV 
MOV 
ADD 
DEC 
JNZ 
MCV 
MCV 
R~P 

or,AX i FIRST !NIT 
cx,a 
AX,QFFSET CGROUP:NULL_ISR 
ES:[DIJ,AX ; PUT OFFSET 
ES:[OI+2J,CGROUP 
or,4 
ex 
IL 1 
CX,2*8 iNUMBER OF WORDS TO MOVE 
sr,oFFSET CGROUP:VECTORS 
MCVS ES:WORD PTR CDIJ, CS:CSIJ iMOVE VECTORS IO LOW MEMORY 

INITIALIZE HARDWARE 

CALL CQHDH!N!T 

START UP COMM SYSTEM 

cs PUSH 
MCV 
PUSH 
CALL 
CALL 
LEA 
CMP 
JNE 
MOV 
CALL 
HLT 

AX10FFSET CGROUP:STARTINGLIST 
AX 
CQCR:ATELIST 
CQOLLSTART 
QI,DGROUP:CTRESULT 
BYTE PTR CDIJ,Q 
!NIT1 
a Y T E ? T R [ D IJt AL ~ 
CQSTART r~~~, 
' \'±-"°~) 

Ow OGROUP 

. , 
; IF NO PROBLEM WITH CONF TEST, 
; THEN SAVE DLL STARTING RESULTS 

'7 
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LOC OBJ Ll~E 

158 +1 

scur<ct: 

$eject 
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LUC OoJ 

C052 

0052 3000 
0054 E6BO 
0056 E690 
C058 E601 

OOSA 2098 
OOSC E6E3 
COSE 80F3 
0060 E6E1 
0062 ::80000 

0065 8030 
0067 E6D3 
C069 5074 
0068 i:603 
0060 BOBO 
006F E603 
0071 BOOO 
0073 E601 
0075 8080 
C077 E6D1 

G079 !:6CD 
0076 80AO 
C07D E6C8 
OO?F 8088 
0081 E6CB 
0083 8015 
0085 E6CS 
0087 8016 
0089 E6CB 
0088 8017 
0080 E6C8 
008F BOOF 
0091 E6CF 

0093 8013 
0095 e6FO 
0097 8008 
0099 E6F1 

Li i~ 2 

159 
1tC 
161 
16 2 
163 
164 
165 
166 +2 
167 +2 
168 
169 
17C 
171 
172 
173 +2 
174 +2 
175 +2 
176 +2 
177 
178 
179 
18C 
181 + 2 
182 +2 
183 +2 
184 +2 
185 +2 
186 +2 
187 +2 
188 +2 
189 +2 
190 +2 
1 91 
192 
193 
1 94 
195 +2 
196 +2 
197 +2 
198 +2 
199 +2 
200 +2 
2G1 +2 
202 +2 
2C3 +2 
2C4 +2 
205 +2 
206 +2 
207 
2C8 
209 
210 +2 
211 + 2 
212 +2 
213 +2 

Pn~A/~nR7/80RR MACRO ASSEMSL~R 

. , 
; HARDWARE INITIALIZATION ROUTINE 

?LBLIC CQHDWINIT 
CQHD\HNIT: 
; R E S ET T :-f I NG S ~et .. Loe, 

MOV / AL,O 
O~T OBOH,AL ; MAKE SURE ADDRESS IN ON BOARD 
OUT 090H1AL ; MAKE SURE MB INTERRUPT IS OFF 
OLT RESET_TXSRT,AL 

; INITIALIZc PIO (PARALLEL IO) 

. , 

I 

. , 

; 

MOV AL,80H+10H+8H 
OLT PIOCMD,AL ;MODES: A:IN,Q B:our,o CL:OUT CH:IN 

MOV AL,PIOCLR 
OLT PIOB,AL ;INITIALIZE OUTPUT PORT TO CLEAR SEROES 
CALL SETLEO ; TURN OFF ALL DIAGNOSTIC FUNCTIONS 

INITIALIZE PIT (PROGRAMMABLE INTERVAL TIMER) 

OUT 

OUT 

OUT 

OUT 

OUT 

MCV· AL,30H 
PITCMO,AL 

MCV AL,74H 
;SET TIMER 0 TO MODE 0 

PITCMD,AL ;SET TIMER 1 TO MCDE 2 
MOV AL,OBOH 

PITCMO,AL ;SET TIMER 2 TO MCDE 0 
MCV AL,OOH 

PIT_RTC,AL iSET CLOCK TO 8000H 
MCV AL,SOH 

PIT_RTC,AL 

INITIALIZE OMA 

OUT 

OUT 

OLT 

OUT 

OUT 

OUT 

D~ACLR,AL ;CLEAR OMA CHIP 
MOV AL1101000C08 

DMACMD1AL ;oACK:HIGH, DREQ:Low, EXTENDED WRITE, ENABLED 
MOV AL,Q+88H 
OMAMOO~,AL ;CHO: BLOCK MOOE, READ TRANSFER 

MOV AL,1+14H 

MOV 

MOV 

~·10 v 

OMAMOOE,Al 
AL,2+14H 
OMAMOOE,AL 
AL,3+14H 
DMAMOOE,AL 

;cH1: DEMAND MOOE, AUTO !NIT, WRITE TRANSFER 

;CH2: SAME 

; CH3: SAME 
AL,OFH 
DMAMASK,AL ;DISABLE ALL CHANNELS 

INITIALIZE PIC CPORGRAMMABLE INTERRUPT '!>CON1BR LUi,~)· ·"" .. t 
a\~ !,C~ J Cf- ~~-

M 0 V AL,13H i:C"' ) 
PI CC MD, AL ; I CW 1 _ct ~Jij$1 ~ ~J1 

OUT 

OUT 
AL,08H ~A}J\ lf ~ ." 
PICMASK,AL ;ICW2 

MOV 
OUT 
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LOC c :; J L~N: SC!JRC= 

?~'II.~ 
0098 8001 214 AL,01H +2 MCV ;it fV\L 
0090 E6F1 215 +2 OUT PICMASK,AL ;ICW4 
009F 8000 216 +2 MCV AL,(NOT 111111118) ~ 
00A1 E6F1 217 +2 OUT PICMASK,AL ; SET MASK ~ 
OOA3 C3 21 8 RET 

219 
220 +1 $EJECT 
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LJC GoJ L l i\ c , 3Ct,;;;:c:: 

2 21 ; IDLE PROCC:SS 
222 
223 
224 ?L2LIC ICLE 

OOA4 FA 225 IDLE: CL! ; ~l ANT INDIVISiaILITY HERE 
OOA5 E80000 ,.. 226 CALL CC SCHEDULE 
OOA8 FB 227 STI ;INTERRUPTS ENA SLED ONLY DURING HALT 
OOA9 F4 228 HLT 
OOAA EBF8 229 JMP I DL;: 

230 
231 
232 ; INTERRUPT SERVICE ROUTINES AND VECTORS 

OOAC 233 CAI SR: 
OOAC 06 234 Pt.: SH ::s 
COAD 1 = 235 PUSH OS 
OOAE 2E8E1E5COO R 236 MOV os,DGRP 
0083 50 237 PUSH AX 
0084 51 238 PUSH ex 
0065 52 .239 PUSH DX 
0036 53 240 PUSH BX 
0087 56 241 PUSH SI 
0068 57 242 ?USH DI 
GC89 8020 243 +2 MCV AL,EOI_ PIC 
COBB E6FO 244 +2 OUT PICCMD,AL 

245 ; 
246 . SAVE CURRENT STACK so WE CAN TURN INTERRUPTS ON AGAIN I 

247 . 
I 

0030 8BC4 24 8 MOV AX,SP 
COBF BC4EOO R 249 MCV SP,OFFSET OGROUP:MIP_STACK-2 
OOC2 50 25C PUSH AX 

2 51 . 
I 

252 ; NOW MASK 0 Fr INTERRUPT so HCN'T GET LOvlER PRIORITY INTERRUPTS 
253 . , 

OOC3 E4 F1 254 IN AL,PICMASK 
oocs OCFO 255 OR AL,111100008 . MASK OFF CA AND LOWER INTERRUPTS I 

OOC7 E6F1 256 OUT PICMASK,AL 
OOC9 Fa 257 STI 
OOCA E80000 c 258 CALL CCCAINTROUTINE 

259 . , 
260 ; NOW R=sroR= THINGS 
261 ; 

coco FA 262 CLI 
OOCE E 4F1 263 IN AL,P!CMASK 
0000 240F 264 AND AL,000011115 ; ALLOW CA AND LOWER INTERRUPTS 
0002 E6F1 265 OUT PICMASK,AL 
0004 5C 266 POP SF 

267 
GODS SF 268 PCP DI 
GOD6 SE 269 PCP SI 
0007 56 270 POP 3X 
C008 SA 271 ?CP DX 
0009 59 272 PO? ex , 
CODA 58 273 POP AX. 
0003 1 F 274 PCP OS 
CODC 07 275 PCP ES 

~\ 
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LOC O'.:J 

GODO 
CODD CF 

coo:: 
OODE 0000----
00E 2 0000----
0026 0000---
c 0 E A C 0 0 0 - ·- - -
OO::E ACOO---
OOF2 OOOO---
COF6 0000---
COFA 0000----

c 
;;: 

E 
E 
R 
E 
E 
E 

!.. ! ~: = 

276 
277 
278 
279 
280 
2 81 
282 
283 
284 
285 
286 
287 
288 
289 
290 
291 
292 
293 
2 9 4. 
295 
296 

ASSEMBLY COMPLETE, NO ERRORS FOUND 

8086/8087/8088 MACRO ASS~MBLER 

SCUPC= 

NULL_ISR: 
IR::T 

EXT RN RXISR:FAR 
EXT RN XMITISR:FAR,BACKOFFISR:FAR 
EXT RN TI~ERINT:FAR1CLOCKINT:FAR 

VECTORS: 
' INT8 DD CGROUP:RXISR~ 

INT9 DD CGROUP:RXISR Dff' 
It\T10 DO CGROUP:RXISR 
!t\I11 OD CGROUP:XMITIS 
!NT12 DC CGROUP:CA!SR 
INT13 DD CGROUP:TIMERINT 
INT14 DC CGROUP:CLOCKINT 
INT15 DC CGROUP:BACKOFFISR 

CCOE ENDS 

END 

\ 
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