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LOC OBJECT CODE LI NE SOURCE TEXT
VALUE

00001 LI ST P=18F8722, F=I NHX32, b=8, n=51,t=0ON ;directive to define processor and file format
00002 ;******************************************************************************
00003 ; This file is the main rel ocatabl e assenbly source code nodule for the
00004 ; 1401 Tape Adapter Pl Cl8F8722
00005
00006 ; The Pl C18FXXXX architecture allows two interrupt configurations.
00007 ; This code is witten for priority interrupt levels and the | PEN bit
00008 ; in the RCON register is set to enable priority |evels.
00009 ;
00010 ;******************************************************************************
00011
00012 ; Fi l enane: Main.asm
00013 ; Dat e: 8/ 7/ 06
00014 ; File Version: 1.0
00015
00016 ; Aut hor : Bob Feretich
00017
00018 ;******************************************************************************
00019
00020 ; Fi l es required: P18F8722. 1 NC
00021 ; Mai n. | NC
00022 ; Mai n. LKR
00023 ;
00024 ; Nami ng conventions
00025 ; ACS fields Al'l uppercase, use _ to separate words
00026 ; O her RAM fi el ds First letter | owercase, use cap to separate words
00027 ; Fl ash fields/Iabels First letter capatalized, use cap to separate words
00028 ; Constant val ues for above fields
00029 ; <ROOT>_<const Nanme>
00030 ; where <ROOT> is built fromthe nane of the field and has sane capitalization rules
00031 ; where <const Nane> has first |etter uppercase and caps separate words
00032 ; Constants/Literals that are not associated with data fields Al'l uppercase, use _ to separate
00033 ; My assenbler variables Al |owercase and uses _ to separate words
00034
00035 ; Loop | abeling convention
00036 ; <subroutine_nanme>L<| oop_seqnunps = start if |oop
00037 ; <subrouti ne_name>L<| oop_segnunrc = bottom but inside |oop, simlar to CONTI NUE
00038 ; <subrouti ne_nanme>L<|l oop_segnunpx = exit loop, simlar to BREAK or LEAVE
00039 ; <subrouti ne_nanme>L<|l oop_seqgnunrs = start if |oop
00040 ;
00041 ; Endi an conventi ons
00042 ; When data is stored in programnenory of PlICl8 devices, the first character
00043 ; (l owest menory address) is in least significant byte
00044 ; The | owest order bit in a fieldis bit O

00045
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LOC OBJECT CODE LI NE SOURCE TEXT
VALUE

00046 ; Stack use conventi on:
00047 ; Stack grows fromlower to higher addresses. So "top of stack" is the highest
00048 ; address used.
00049 ; Push operstions pre-increnent the stack pointer, then nove data the "top of
00050 ; stack" | ocation.
00051 ; Pop operations post-decrinent the stack pointer.
00052 ; PLUSW accesses therefore nust index the stack with negative nunber offsets.
00053 ; Ext ended node is not enabl ed, so indexed access to the stacks are |imted.
00054 ; FSRO is the software stack used by all applications and interrupt |evels.
00055 ; FSR1 is reserved for high level interrupt handler use. Contents are not saved
00056 ; at interrupt entry. The contents are not expected to be valid at interrupt entry.
00057 ; Anot her interrupt handler at the same | evel may have changed its contents.
00058 ; FSR2 is available for use by all code. FSR2 nust be saved and restored by
00059 ; interrupt handl ers.
00060 ;
00061 ; Mul ti byte precision convention:
00062 ; In storage, |owest order byte in | owest storage address of consecutive |ocations.
00063 ; In REGs, |owest order byte in |owest nunbered regi ster of consecutive registers.
00064 ;
00065 ; Reset definition:
00066 ; 1) Mn Reset (MR) - This is the reset that occurs if the Adapter detects an
00067 ; internal error. The Box Reset resets the mnimum anount of Adapter facilities
00068 ; needed to continue insrtuction execution. The ambunt of retained state is
00069 ; maxi m zed to aid in the diagnosis of the error. RAM | ocations and groups of
00070 ; RAM | ocations that are reinitialized upon this reset are marked with the
00071 ; letters | MR
00072 ; 2) Software Reset (SR) - This is the reset that is perforned by the "Full Reset"
00073 ; Conmand Message. A Software Reset will reinitialize the Adapter application to
00074 ; its power-on state so that it will be ready to accept USB Comrand nessages.
00075 ; Al virtual drive and adapter state information will be reinitialized.
00076 ; RAM | ocations and groups of RAM Il ocations that are reinitialized upon this
00077 ; reset are marked with the letters ISR
00078 ; 3) Power-On-Reset (PR) - This is the nost conprehensive reset. PIC tiners and
00079 ; I/O Ports are reinialized. All RAMlocations are initialized. This reset is a
00080 ; superset of Mn Reset and Software Reset. RAM | ocations that do not have an
00081 ; architected initial value are set to a filler character (0xAA). RAM Il ocations
00082 ; and groups of RAM | ocations that have an architected initial state, but are
00083 ; not reset by MR or SR are marked with the letters | PR
00084 ;
00085 ; Hang codes:
00086 ; 0x01 = invalid usb state nachine state
00087 ; 0x02 = false low priority interrupt
00088 ; 0x02 = false high priority interrupt
00089 ;

00090 ckkkhkhkhkhkhkhkhkhkhkhhhkhkhkhhkhkhkhhkhhkhhhhhhhhhhhhhkhkhhkhhhhhhkhhhkhhkhkhkhkhkhhkhkhkhkhkhkhkhkhkhkhkhkhkkkkkxkk*x*%x
’
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LOC OBJECT CODE LI NE SOURCE TEXT
VALUE
00091
00092 radix  dec
00000001 00093 F EQU 1 ; used in instructions to indicate "put result in RAMfile".
0000 00094 variabl e is_sinulating B'0'= conpile for PIC execution
00095 B'1' = conpile for sinmulation (no timng |oops)
00000000 00096 is_simulating set B'0
00097
00098 ;******************************************************************************
00099 #i ncl ude <P18F8722. | NC ; processor specific variable definitions
00001 LI ST
00002
00003

00004 ; $ld: P18F8722.INC,v 1.2.4.2 2005/02/15 17:35:36 curtiss Exp $
00005 ; MPASM PI C18F8722 processor include

00006 ;

00007 ; (c) Copyright 1999-2005 M crochip Technol ogy, Al rights reserved
00008

00009

02266 LI ST

00100 #i ncl ude Main.|INC ;project nacro file
00001 ; Mai n incl udes

00002 ; Port Reg = value/8 Bit = value MDD 8
00003 ; Al'l nanes of the form Pl N_<port><bit>
00004

00005 #define PIN_AO 31744

00006 #define PIN_A1 31745

00007 #define PIN_A2 31746

00008 ; .

00081 list

00082 #define PIN_J7 31815

00083

00084 out put _hi gh macr o pin

00085 bsf (pi n) >>3&0xf f, (pi n) &x07, 0
00086 endm

00087

00088 out put _| ow macr o pin

00089 bef (pi n) >>3&0xf f, (pi n) &x07, 0
00090 endm

00091

00092 i nput macr o pin

00093 bcf STATUS, C

00094 btfsc  (pin)>>38&0xff, (pin)&x07,0
00095 bsf STATUS, C

00096 endm

00097
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LOC OBJECT CODE
VALUE

00000090

00000000
00000001
00000002
00000003
00000004
00000005
00000006
00000007

LI NE SOURCE TEXT

00098
00099
00100
00101
00101
00102
00103
00104

00105

00106
00107

00108

00109
00110
00111
00112
00113
00114
00115
00116
00117
00118
00119
00120
00121
00122
00123
00124
00125
00126
00127
00128
00129
00130
00131
00132
00133
00134
00135
00136
00137
00138
00139
00140

del ay_ns

TITLE

naecr o
nmov| w
call
endm
"1401 Tape Channel
SUBTI TLE "Confi guration setup section"

tinme
tinme
Del ay_ns

MAI'N. ASM

8-16-2006 1:17:38 PAGE 4

Anal yzer Adapter, Rev 0.1"

chkkkhkhkhkhkhkhkhkhkhkhhkhkhhkhkhkhkhkhkhkhhhhkhhhhkhhhhhhhhhhkhhhhhhkhhhkhhhhkhkhhhkhkhkhkhkhkhkhkhkhkhkhkkhkkkkxk*x*x*%

; Configuration bits

The CONFI G directive defines configuration data within the .ASMfile.

; The labels following the directive are defined in the P18F8722.1NC file.
; The PI Cl8FXX22 Data Sheet explains the functions of the configuration bits.

Change the following lines to suit your application.

CONFI G OSC=HSPLL, FCMEN=OFF, | ESO=OFF ;fail safe non & switch disabl ed

CONFI G BOREN=OFF, PVRT=CFF
CONFI G WDT=OFF
CONFI G MODE=MC

CONFI G CPB=OFF, CPD=COFF

CONFI G EBTRB=CFF

radi x

dec

#define USB WR PIN G2
#define USB_RD PIN_GL
PI N_G4
PI N_B4
Pl N_B2
PI N_J5

#defi ne SND
#defi ne TXE
#defi ne RXF
#define LED
TRl S_OFFSET

SELUSB
SELREGOE
SELRCDR
SELRCPR
SELRCAA
SELRCAB
SELRCAC
SELRCAD

equ

144

~NOoO UM~ WNEFO

; brown-out reset and power-up-tiner disabled

;wat ch-dog-tiner di sabl ed

;use microcontroller nmenmory node

CONFI G STVREN=QON, LVP=CFF, DEBUG=OFF ; st ack-ovflwreset, |owvoltage |ICSP, bkgnd-debug enabl ed
CONFI G CPO=OFF, CP1=0FF, CP2=0FF, CP3=CFF, CP4=CFF, CP5=0FF, CP6=0FF, CP7=0OFF ; code protection off

; boot - bl ock and eeprom protection disabl ed

CONFI G WRTO=OFF, WRT1=0OFF, WRT2=0FF, WRT3=0FF, WRT4=0OFF, WRT5=0OFF, WRT6=0FF, WRT7=CFF ;write protectio
CONFI G WRTC=ON, WRTB=OFF, WRTD=OFF ; confi g, boot-bl ock, & data-eeprom protection disabl ed

CONFI G EBTRO=OFF, EBTR1=0FF, EBTR2=0FF, EBTR3=CFF, EBTR4=0FF, EBTR5=CFF, EBTR6=0FF, EBTR7=CFF ;table r
; boot - bl ock table read protection disabl ed

B R X
’

;offset fromport's data reg to TRIS reg

; FT245 FI FO
; Sel ect Regi ster output enable

; Read
; Read
; Read
; Read
; Read
; Read

Channel
Channel
Channel
Channel
Channel
Channel

Port D sel ection decode applied to Port E bits 2-0

Polarity (Direction) Register
Pul se Regi ster

Anpl i tude A Register

Anpl i tude B Register
Anplitude C Register
Anplitude D Register
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1401 Tape Channel Anal yzer Adapter, Rev 0.1
Configuration setup section

LOC OBJECT CODE
VALUE

000000

000001
000002
000003
000004
000005
000006
000007
000008

000009

00000A
00000B
00000C
00000D
00000E
00000F
000010
000011

000012
000016
000017
000018
000019
00001A

00141
00142
00143
00144
00145
00146
00147
00148
00149
00150
00151
00152
00153
00154
00155
00156
00157
00158
00159
00160
00161
00162
00163
00164
00165
00166
00167
00168
00169
00170
00171
00172
00173
00174
00175
00176

00177

00178
00179
00180
00181
00182
00183
00184
00185

LI NE SOURCE TEXT

MAI'N. ASM  8-16-2006 1:17:38 PAGE 5

PAGE

SUBTI TLE " ACCESS DATA MEMORY definition section”

UDATA_ACS
IR R EEEEEEEEEEEEEEEEEEEEEEEREEEEEEEEEREEEEEEEEEESEEEEEEREEEEEEE RS EEEEE RS EEEEEEEEEESE R
;******************************************************************************
;¥x¥xxxxx ACS |ocations are all CAPS Literals are also all Caps
IR R EEEEEEEEEEEEEEEEEEEEEEEREEEEEEEEEREEEEEEEEEESEESEEEEEEEEEEE RS EEEEE RS EEEEEEEE SRS R
;******************************************************************************
; High Priority Interrupt Level ACS nenory 8 bytes
;******************************************************************************
HPSVCCNT RES 1 ; Count of interrupts handled in pass
; wor ki ng registers
HPREQD RES 1
HPREGL RES 1
HPREG2 RES 1
HPREG3 RES 1
HPREGA RES 1
HPREGS RES 1
HPREGS RES 1
HPREGY RES 1
;******************************************************************************
; Low Priority Interrupt Level ACS nenory 18 bytes
;******************************************************************************
LPSVCCNT RES 1 ; Count of interrupts handled in pass
; Wor ki ng registers
LPREQD RES 1
LPREGL RES 1
LPREG2 RES 1
LPREG3 RES 1
LPREGA RES 1
LPREGS RES 1
LPREGS RES 1
LPREGY RES 1
; Tape Channel Signal data port snapshot
PDAT_TS RES 4 ; Timestanp for sanple
PDAT_A RES 1 ;Port A
PDAT_B RES 1 ;Port B
PDAT_C RES 1 ;Port C
PDAT_E RES 1 ;Port E
PDAT_H RES 1 ;Port H
; Free Running Ti mer RAM Extension (I SR)
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1401 Tape Channel Anal yzer Adapter, Rev 0.1
ACCESS DATA MEMORY definition section

LOC OBJECT CODE LI NE SOURCE TEXT
VALUE
00001B 00186 FRTI MER_B1 RES 1
00001C 00187 FRTI MER_B2 RES 1
00001D 00188 FRTI MER_B3 RES 1
00189

MAI'N. ASM

8-16-2006 1:17:38 PAGE 6

;Bits 23-16 of the free running tiner
;Bits 31-24 of the free running tiner
;Bits 39-32 of the free running tiner

00190 ( *F**xddkk kX hh kA AR K KA K AR K I I A ARK K I I A AR K I I A AR KKK I A AR KKK KA AR KK KK AR XK I Kk kX khkkk
’

00191 ckkkhkhkhkhkhkhkhkhkhkhhkhhkhkhkhkhkhkhkhkhkhhhkhhhhhkhkhhhhhhhhhhhhkhhhhhkhhkhhkhkhhhhkhkhkhkhkhkhkhkhkhkhkhkkkkkxk*x*x*%
’

00192 ; Tape Adapter State (part 1, access ram part) 34 bytes

00103 ( Fx*rd kA AR K I A A ARK K I I A AR I I I A AR K I I A AKX K I A A A AR KK I A AR KK KA AR KKK KA IR KK I Kk kX *hkokk
’

00194 : x**hhdkkkxkhh kA AR K KA A AR K I I A AR K I A A AR K I I A AR KK I A AR K KKK AR KKK KA R A XK I Kk kX Kk hokokk
’

;buffer overflowed (wap attenpted),

respond in tinme

data was di scarded

;buffer underfl owed, data demanded while buffer enpty
; USB recei ved characters when expecting start nsg flag
; USB transmi ssion has timed out, PC did not

;nmodifier to state nachine state (ISR
;character received on 1401 wite bus

reason code (RCON Register) (IPR)

;bit mask of drives being nonitored (ISR

t ape
t ape
t ape
t ape
t ape
t ape

drive
drive
drive
drive
drive
drive

;bit mask of drives being enulated (ISR
;bit mask with the active drive's bit on (ISR

with this drive

;pointer to the active drive's state area (ISR

rec
rec

ent byte added (ISR)
ent byte renmoved (ISR

valid only for enmulated drives (ISR
;drives are forced "NOT READY"

not generate "ECHO PULSES'

;force response with bad LRC character
;force response with bad VRC (parity)

00001E 00195 ANLS STATUS RES 1 ;all zeroes is good (ISR
00000007 00196 ANLS M sXfer EQU H 0007’ ; host did not
00000006 00197 ANLS Buf Of | w EQU H 0006’
00000005 00198 ANLS_Buf Uf I w EQU H 0005
00000004 00199 ANLS UsbFl ag EQU H 0004
00000003 00200 ANLS UsbTi meout EQU H 0003
00001F 00201 ANLS STATE RES 1 ;state nachine state (ISR
000020 00202 ANLS_STATE2 RES 1
00000001 00203 ANLS FirstChar EQJ H 0001
000021 00204 ANLS_RESR RES 1 ;last reset
00205 ; Enul ati on and nonitoring state
000022 00206 ANLS_MVASK RES 1
00000006 00207 DRI VE6 EQU H 0006’ ybit for
00000005 00208 DRI VE5 EQU H 0005 ;bit for
00000004 00209 DRI VE4 EQU H 0004’ ;bit for
00000003 00210 DRI VE3 EQU H 0003’ ybit for
00000002 00211 DRI VE2 EQU H 0002 ybit for
00000001 00212 DRI VE1 EQU H 0001’ ;bit for
000023 00213 ANLS EMASK RES 1
000024 00214 ANLS_ACTI VE_DRV RES 1
00215 we are "in session"
000025 00216 ANLS DRVCNTXT  RES 2
00217 ; buffer status
000027 00218 ANLS_BSTATUS RES 1 i (1'SR)
00000007 00219 ANLS TDActi ve EQU H 0007 ; 1=usb port
00220 ; tape data buffer pointers,
000028 00221 ANLS_TDHEAD RES 2 ;location of nost
00002A 00222 ANLS_TDTAI L RES 2 ;location of nost
00223 ;
00224 ; anal yzer configuration
00002C 00225 ANLS_CNFGL RES 1 ; flags,
00000007 00226 ANLS FrcNot Rdy EQU H 0007
00000006 00227 ANLS_Fr cNoEP EQU H 0006’ ;drives will
00000005 00228 ANLS_Fr cLRCE EQU H 0005
00000004 00229 ANLS Fr cVRCE EQU H 0004’
00000003 00230 ANLS FrcEchoE EQU H 0003

;force echoed data error

receive data

is transfering data to tape data buffer
buffer is enpty when HEAD==TAI L



MPASM 4. 02 Rel eased MAI'N. ASM  8-16-2006 1:17:38 PAGE 7
1401 Tape Channel Anal yzer Adapter, Rev 0.1
ACCESS DATA MEMORY definition section

LOC OBJECT CODE LI NE SOURCE TEXT
VALUE
00000002 00231 ANLS GenLRC EQU H 0002 ; 1=generate the LRC character (not in data)
00000001 00232 ANLS Model 50r6 EQU H 0001 ; 1=respond with MOD 5 OR 6 active
00000000 00233 ANLS Model 4 EQU H 0000 ; 1=respond usi ng SEL&RDY_MOD4, O=respond _MOD2
00234 ;using the encode of above two bits
00235 s XXXX XX00 - means emul ate an | BM 729 Model 2
00236 ; Xxxxx xx01 - neans enul ate an | BM 729 Mbdel 4
00237 ; XXxX xx10 - neans enul ate an | BM 729 Mbdel 5
00238 i XXXX Xx11 - means emrul ate an | BM 729 Model 6

00239 ;the bel ow |l ocations are used to set Tape Channel Read Bus Track Gain Controls

00002D 00240 ANLS NGAI N21 RES 1 ;nornal gain for these two tape channel tracks (ISR
00002E 00241 ANLS NGAI N84 RES 1 ;nornal gain for these two tape channel tracks (ISR
00002F 00242 ANLS_NGAI NBA RES 1 ;normal gain for these two tape channel tracks (ISR)
000030 00243 ANLS NGAIN_C RES 1 ;normal gain for this tape channel track (ISR
000031 00244 ANLS TGAI N21 RES 1 ;test gain for these two tape channel tracks
000032 00245 ANLS TGAI N84 RES 1 ;test gain for these two tape channel tracks
000033 00246 ANLS _TGAI NBA RES 1 ;test gain for these two tape channel tracks
000034 00247 ANLS TGAIN_C RES 1 ;test gain for this tape channel track
00248 ;the bel ow |l ocations are for data generator control
000035 00249 ANLS_ DGVIODE RES 1 ; data generator node (ISR
00000001 00250 ANLS DGM RP EQU 1 ;repeat test character without alteration
00000002 00251 ANLS _DGM AL EQU 2 ;alternate between test and filler characters
00000003 00252 ANLS _DGM CT EQU 3 ;test by count, sane as 0 except count is used
00000004 00253 ANLS DGM Bl EQU 4 ;use BCD col l ating sequence to deternmine next char
00000005 00254 ANLS DGM BR EQU 5 ;binary rotate to formnext test character
000036 00255 ANLS_DGTDLY RES 2 ;test del ay
000038 00256 ANLS_DGTDUR RES 2 ;test duration
00003A 00257 ANLS_DGTRPT RES 2 ;test repeat count
00003C 00258 ANLS DGRECL RES 2 ;generated record |l ength
00003E 00259 ANLS DGICHR RES 1 ;initial test data character
00003F 00260 ANLS_ DGFCHR RES 1 ;initial filler data character
000040 00261 ANLS DGACHR RES 1 ;working data character
00262 ;
00263 ; Semaphore for the Tape Data Buffer (ISR
00264 ; Semaphor e change sequence for all threads is specified bel ow
00265 ; Idle State: (TDS_SREQ==0 && TDS_RCODE==0) No activity in progress
00266 ; Access privil eges: TI SM Backgr ound
00267 ; TDS_SREQ R'wW RO (Read Only)
00268 ; TDS_RCODE RO RO
00269 ; Tape Buffer R'W None
00270 ; Action - TISMcan nake a reguest by storing it into TDS_SREQ
00271 ; Request State: (TDS_SREQ =0 &% TDS_RCODE==0) Service requested.
00272 ; Access privil eges: TI SM Backgr ound
00273 ; TDS_SREQ RO RO
00274 ; TDS_RCODE RO R'wW

00275 ; Tape Buffer None R'W
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ACCESS DATA MEMORY definition section
LI NE SOURCE TEXT

1401 Tape Channel

LOC OBJECT CODE
VALUE

000041

000042

000043

00276 ;

00277
00278

00279 ;
00280 ;

00281
00282

00283 ;
00284 ;

00285
00286

00287 ;
00288 ;
00289 ;

00290
00291

00292 ;
00293 ;

00294
00295

MAI'N. ASM  8-16-2006 1:17:38 PAGE 8

00296 ;

00297 ;

00298
00299

00300 ;
00301 ;

00302 ;

00303
00304
00305
00306
00307
00308
00309
00310
00311
00312
00313
00314
00315
00316

00317 ;
00318 ;
00319 ;

00320

Action - Background thread can mark a request conpleted by storing
; a return code in TDS_RCODE.
; Conpl eted State: (TDS_SREQ =0 && TDS_RCODE! =0)
Service conpl ete but not acknow edged.
Access privil eges: TI SM Backgr ound
; TDS_SREQ R'wW RO
; TDS_RCODE RO RO
Tape Buffer R'W None
Action - TSIMthread can acknow edge conpl eti on by cl earing TDS_SREQ
; No action is necessary by the Background task.
; Acknowl edged State: (TDS_SREQD=0 && TDS_RCODE! =0) Servi ce acknow edged.
Access privil eges: TI SM Backgr ound
TDS_SREQ RO RO
TDS_RCODE R'wW RO
; Tape Buffer R'W None
; Action - TSIMthread can cause transition to Idle State by clearing
TDS_RCCODE. No action is necessary by the Background task.
Note that the TISMthread can transition the semaphore from Conpl eted State
; to Acknow edged State, then inmediately into Idle State, then imediately to
; Request State without the Background thread' s participation.
The Background thread shall detect service requests by:
; 1) Check that TDS RCODE==0, if it's not, the TDS _SREQ field may
; contain an old service request.
2) Check that TDS SREQ =0, if it is zero, then no service is being
request ed.
TDS_SREQ RES 1 ; 0=no service requested, access to TD Buffer prohibited
;10=service is requested, access to TD Buffer granted
; The val ue indicates the service requested.
;Valid requests are:
; usbEv_Dnl dReq = request downl oad of data fromthe pc
usbEv_Upl dReq = reguest upload of data to the pc
;This byte is witten only by the Tape Interface State
; ; Machi ne t hread.
TDS_RCODE RES 1 ; Tape data buffer service return code.

i Witten (posted) by the Background Thread.
;Cleared by the Tape Interface State Mchine thread.
;Valid postings are: thd

; Semaphore for the Event Data Buffer (ISR

The semaphore change sequence and service detection sequence for this
semaphore is the same as for the Tape Data Buffer Semaphore. Access

; privileges for EDS COUNT is the same as for the Event Buffer.

EDS_SREQ RES 1 ; 0=no service requested, access to Event Buffer prohibited
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ACCESS DATA MEMORY definition section
LI NE SOURCE TEXT

1401 Tape Channel

LOC OBJECT CODE
VALUE

000044

000045

000046
000047
000048
000049
00004A
00004B
00004C
00004D

00321
00322
00323
00324
00325
00326
00327
00328
00329
00330
00331
00332
00333
00334
00335
00336

00337 ;

00338
00339
00340
00341
00342
00343

00344 ;
00345
00346

00347
00348
00349
00350
00351
00352
00353
00354
00355
00356
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;10=service is requested, access to Event Buffer granted

; The val ue indicates the service requested.

Val id requests are:
usbEv_Dnl dReq = request downl oad of data fromthe pc

; ustv_DnI dUndfl w = requested downl oad took to | ong

; usbEv_Upl dReq = reguest upload of data to the pc

; usbEv_Upl dOvrflw = requested upload took too |ong

; UsbEv_Backspace = notification of backspace operation

; UsbEv_Rewind = notification of rewi nd operation

; usbEv_Unload = notification of rewind & unload operation

; usbEv_StatusChg = notification of change in status

; UsbEv_RdTi neout = notification of tineout occurrence
usbEv_Wt Ti neout
usbEv_BksTi meout

. usbEv_ChanTrans = notification of tape channel activity
ThIS byte is witten only by the Tape Interface State

; Machi ne t hread.

EDS_RCODE RES 1 ;Tape data buffer service return code.

notification of tinmeout occurrence
notification of tineout occurrence

;Witten (posted) by the Background Thread.
;Ceared by the Tape Interface State Machine thread.
;Valid postings are: 1l=conplete
EDS_COUNT RES 1 ; The nunber of bytes in the buffer.
ckkkhkhkhkhkhkhkhkhkhkhkhkhkhkhkhhkhkhkhkhhhkhhhhhhkhhhhhkhhhhhhhhhhhhhhkhhkhhhkhkhhkhkhkhkhkhkhkhkhkhkhkhkhkhkkkkxk*x*x*%
Backgr ound ACS menory XX bytes
IR EEEEEE R EEEEEREEEEEEEEEEEEREEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEE SRS RS
; wor ki ng registers 8 bytes
REGO RES 1
REGL RES 1
REQ RES 1
REG3 RES 1
REG4 RES 1
REGB RES 1
REGS RES 1
REG? RES 1
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1401 Tape Channel Anal yzer Adapter, Rev 0.1
ACCESS DATA MEMORY definition section

LOC OBJECT CODE
VALUE

000000
00000000
000001
000005
000009

00000000
00000007
00000006
00000005
00000004
00000003
00000002
00000001
00000000
00000001
00000002
00000004
00000B
000013
00001B
000023
00002B
000033

00357
00358
00359
00360
00361
00362
00363

LI NE SOURCE TEXT

PAGE
SUBTI TLE " DATA MEMORY definition section"
URAM UDATA

00364 ;

00365

00366
00367
00368
00369
00370
00371
00372

00373

00374

00375

00376
00377
00378
00379
00380
00381
00382
00383
00384
00385
00386
00387
00388
00389
00390
00391
00392
00393

| oad poi nt

;******************************************************************************

; Tape Adapter State (part 2, non-access ram part)

;******************************************************************************

; Di agnosti ¢ conmand state data (from D agUpl oad Loopback conmand)

di agCnt | res 1 ; Diagnostic instruction control nmask (I SR)

di ag_UpLdLb equ 0 ; Di agUpl oad Loopback active bit

di agAl ar nili me res 4 ;Free running tiner tinestanp format (low byte first)

di agDel ayTi me res 4 ;Free running tiner tinestanp format (low byte first)

di agRepeat Cnt res 2 ; Total repatitions of the event (0O=send only one)

;******************************************************************************
Tape Drive State 8 bytes per drive x 6 drives = 48 bytes

;******************************************************************************

; Drive status tenplate

DSTATE EQU 0 ; byte

ds_Sel ected EQU H 0007 ; sel ected

ds_MechRdy EQU H 0006’ ;mechani cal |y ready

ds_El ecRdy EQU H 0005 ;electrically ready

ds_WVRTMODE EQU H 0004 ;1=wite node, O=read node

ds_Hi Density EQU H 0003 ; 1=hi gh density, O=low density node

ds_Tapel nd EQU H 0002 ;tape indicator state

ds_WiteEnb EQU H 0001 ;1l=wite enabled, O=wite disabled

ds_Bit0 EQU H 0000 ;unused

DS LRC EQU 1 ; byte ; pendi ng check character

DS_TAPEPCS EQU 2 pint ;# of rectords fromstart of tape, O=at

DS _TYPE EQU 4 ;byte nodel configuration 2=Mdl |, 4=ModlV, 5=MdV

drivelState RES 8 ;state of tape drive 1

drive2State RES 8 ;state of tape drive 2

drive3State RES 8 ;state of tape drive 3

drivedState RES 8 ;state of tape drive 4

drive5State RES 8 ;state of tape drive 5

drive6State RES 8 ;state of tape drive 6



MPASM 4. 02 Rel eased
1401 Tape Channel

Anal yzer Adapter,

DATA MEMORY definition section

LOC OBJECT CODE

VALUE

00003B
00000000
00000001
00000002
00000003
00000004
00000005
00000006
00000007
00003C
00000001
00000002
00000003
00000004
00000007
00003D
00003E
00003F
000040
000041
000042
000043
000045

00394

00395

00396
00397

00398

00399
00400

00401 ;
00402 ;

00403
00404

00405
00406 ;
00407 ;

00408
00409

00410
00411

00412
00413
00414
00415
00416
00417
00418
00419
00420
00421
00422
00423
00424
00425
00426
00427
00428
00429
00430
00431
00432
00433
00434
00435
00436
00437
00438

LI NE SOURCE TEXT

MAI'N. ASM  8-16-2006 1:17:38 PAGE 11
Rev 0.1
PAGE
ckkkhkhkhkhkhkhkhkhkhkhhkhhkhkhkhkhkhkhhkhhhhhhhhkhhhhhhkhkhkhhhhhhhhhhhkhhhhkhhhhhkhkhhkhkhkhkhkhkhkhkhkhkhkkkxk*x*x*%
SUBTI TLE "USB control |ocations and definitions"
USB Interface State Machi ne 9 bytes
;******************************************************************************
; USB Command Envel ope
Start Flag - 1 byte OxfO
Message length - 2 bytes (length of command specific data + 2)
; Command code - 1 byte
; Command specific data - variable length
CRC - 1 byte (makes the unsigned sumof all non-flag bytes nodul o 256 equal zero)
Stop Flag - 1 byte Oxf1l
USB Conmand Response and Event Envel ope
; Start Flag - 1 byte OxfO
; Message length - 2 bytes (length of command response data + 6)
Command code - 1 byte (the code of the Command that caused this response.)
time_stanp - 4 bytes
; Conmand response data - variable length
; CRC - 1 byte (makes the unsigned sumof all non-flag bytes nodul o 256 equal zero)
; Stop Flag - 1 byte Oxf1USB_ACCUM CRC RES 1 ;accumul ated CRC
usbState RES 1 ; Parser is expecting a specific byte in the nessage packet (ISR)
usbSt _ExpBegin equ 0x00 ;exoecting the begin flag
usbSt _ExpLenl equ 0x01 ;expecting the first byte of nsg length (Iow order)
usbSt _ExpLen2 equ 0x02 ;expecting the second byte of the I ength (high order)
usbSt _ExpCnd equ 0x03 ;expecting the command code
usbSt _ExpData equ 0x04 ;expecting data until USB count = 1
ushSt _ExpCRC equ 0x05 ; expecting CRC byte
usbSt _ExpSt op equ 0x06 ;expecting the stop flag
usbSt _ExpPurge equ 0x07 ;expecting trash characters, they are ignored
usbSt at us RES 1 ;status buts for nsg handling, acted upon during nsg response (ISR
usbSs_Trunc equ 0x01 ;received nessage was truncated
usbSs_BadCRC equ 0x02 ;Crc error
usbSs_|I nvCnd equ 0x03 ;invalid command code
ushSs_Buf O lw  equ 0x04 ;receive buffer overfl owed
ushSs_St Tape equ 0x07 ;1=store next data in tape buffer, O=usb receive buffer
usbLengt hL RES 1 ;low order byte of two byte length field
usbLengt hH RES 1 ;high order byte of two byte lengthe field
usbCount L RES 1 ;the nunber of command specific characters received + 1 (| ow order)
usbCount H RES 1 ; the nunber of command specific characters received + 1 (high order)
usbCommand RES 1 ; USB nessage command code
usbCRC RES 1 ;the crc on the received data
usbRecNxt RES 2 ;address of the next available location in the USB receive buffer
usbTapeDat aNxt RES 2 ;address of the next available location in the Tape Data buffer
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USB control |ocations and definitions

LOC OBJECT CODE LI NE SOURCE TEXT
VALUE
00439 ; The bel ow fields are for simulation purposes only
000047 00440 usbSi m\xt RES 3 ;address of next faked usb nessage byte in program storage
00441
00442 ; Command/ Response codes
00000000 00443 usbCnd_Not Revd equ 0x00 ; length of nessage was zero
00000001 00444 usbCnd_Ful | Reset equ 0x01
00000002 00445 usbCnd_Get Anl Cf g equ 0x02
00000003 00446 usbCnd_Set Anl Cf g equ 0x03
00000004 00447 usbCnd_Def VirtDrv equ 0x04
00000005 00448 usbCnd_UdefVirtDrv equ 0x05
00000006 00449 usbCOnd_GetVirtDrvSt equ 0x06
00000007 00450 usbCnd_SetVirtDrvSt equ 0x07
00000008 00451 usbCnd_Upl dRecord equ 0x08
00000009 00452 usbCnd_Dnl dRecord equ 0x09
00000010 00453 usbCnd_Di agUpl dLp equ  0x10
00454 ; Event codes
00000081 00455 usbEv_Dnl dReq equ 0x81
00000082 00456 usbEv_Dnl dundfl w equ 0x82
00000083 00457 usbEv_Upl dReq equ 0x83
00000084 00458 usbEv_Upl dOvrfl w equ 0x84
00000085 00459 usbEv_Backspace equ 0x85
00000086 00460 usbEv_Rew nd equ 0x86
00000087 00461 usbEv_Unl oad equ 0x87
00000088 00462 usbEv_StatusChg equ 0x88
00000089 00463 usbEv_RdTi neout equ 0x89
0000008A 00464 usbEv_Wt Ti meout equ Ox8A
0000008B 00465 usbEv_BksTi neout equ 0x8B
0000008C 00466 usbEv_ChanTrans equ 0x8C
00467 ; Exception Events
000000FC 00468 usbEv_l nval i dCnd equ OxFC
000000FD 00469 usbEv_CRCError equ OxFD
000000FE 00470 usbEv_TruncMsg equ OxFE
00471 ; Flag Val ues
000000F0 00472 USB_START_FLAG equ 0xfO0
000000F1 00473 USB_STOP_FLAG equ oxf 1
00474 ; USB nessage return codes
00000000 00475 RC_SUCCESS EQU 0
00000001 00476 RC_BAD_ADDR EQU 1

00477
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USB control |ocations and definitions

LOC OBJECT CODE LI NE SOURCE TEXT
VALUE
00478 PAGE
00479 SUBTI TLE " Non- banked Buffers"
00480 ;******************************************************************************
00481 ; USB Conmand/ Response Message Buffer
00482 ; Messages received fromthe USB port are placed in this buffer.
00483 ; Responses to these nessages are also constructed in this buffer.
00484 ; This buffer os owned by the background task and not shared.
00485 ; When Conmand nessages or Conmand Response nmessages contain tape
00486 ; "Read Data" or "Wite Data", only the first part of the nmessage is
00487 ; placed in this buffer is not stored in this buffer. The tape data is
00488 ; transmitted fromor stored into the Tape Data Buffer.
00489 ;******************************************************************************
00000500 00490 uBuffer EQU 0x0500 ;room for 128 bytes
0000057F 00491 uBufferEnd EQU 0x057f
00492
00493 ;******************************************************************************
00494 ; USB Event Data Buffer
00495 ; The Tape Interface State Machine (TISM thread constructs event
00496 ; messages in this buffer. Once the event nessage is constructed, the
00497 ; Background thread transmts the event nessage.
00498 ; The Event Data Buffer Semaphore (EDS_ ) controls the sharing of this
00499 ; buf fer.
00500 ;******************************************************************************
00000580 00501 eBuffer EQU 0x0580 ;room for 128 bytes
000005FF 00502 eBufferEnd EQU 0xO05f f
00503
00504 ;******************************************************************************
00505 ; Tape Drive Data Buffer (in unbanked nenory)
00506 ; Tape Read and Wite data is placed in this buffer.
00507 ; Al though the Tape Interface State Machine (TISM thread owns this buffer,
00508 ; it does not access data on the buffer. The TISMrequests services from
00509 ; the background thread to nove data between the buffer and the USB port.
00510 ; The TISMuses the High Priority thread to nove data between the 1401
00511 ; Tape Channel and the buffer.
00512 ; The Tape Data Buffer Semaphore (TDS_) controls the sharing of this
00513 ; buf fer.
00514 ;******************************************************************************
00000600 00515 tBuffer EQU 0x0600 ;room for 2048 characters of read/wite data
00000DFF 00516 tBufferEnd EQU 0xO0df f
00517
00518 ;******************************************************************************
00519 ; St ack
00520 ; Used for saving facilities during subroutine execution
00521 ; Starts at | owest address and grows toward highest

00522 ckkkhkhkhkhkhkhkhkhkhkhhhkhkhkhhkhkhkhhkhhkhhhhhhhhhhhhhkhkhhkhhhhhhkhhhkhhkhkhkhkhkhhkhkhkhkhkhkhkhkhkhkhkhkhkkkkkxkk*x*%x
’
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Non- banked Buffers

LOC OBJECT CODE LI NE SOURCE TEXT
VALUE
00000EO00 00523 st ack EQU 0x0e00 ;room for 256 entries
00000EFF 00524 st ackEnd EQU OxOef f
00525

00526 : *x*kkdkkkkkh ok h A AR KK KA A AR KK I A AR K I I A AR K I A A AR K KA A AR KKK KA H AR KK KKK KKk ko k ok hokokk
’
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Non- banked Buffers
LOC OBJECT CODE LI NE SOURCE TEXT
VALUE

00527 PAGE
00528 SUBTI TLE "Interrupt vector definition section"
00529 Reset Vect or CODE 0x0000
00530
000000 EF?? F??? 00531 goto Pw OnReset ; go to power-on-reset segnent
00532
00533 ;******************************************************************************
00534 ; High priority interrupt vector
00535 ; This code will start executing when a high priority interrupt occurs or
00536 ; when any interrupt occurs if interrupt priorities are not enabl ed

00537
00538 Hi ghl nt Vect or CODE 0x0008
00539
000008 EF?? F?7?? 00540 got o H ghlnt ;go to high priority interrupt routine
00541

00542 ckkkhkhkhkhkhkhkhkhkhkhkhhkhhkhhkhkhkhkhkhhkhhhhhhkhkhhhhhhkhhhhhhhhhhhhkhhhhkhkhkhhkhkhkhkhkhkhkhkhkhkhkhkhkhkhkkkxkx*x*%
00543 ;Low priority interrupt vector

00544 ; This code will start executing when a low priority interrupt occurs
00545 ; This code can be renoved if low priority interrupts are not used

00546
00547 Low nt Vect or CODE 0x0018
00548
000018 EF?? F?7?? 00549 goto Lowint ;go to low priority interrupt routine
00550
00551 IR S SRS S EEEE RS EEEEEEEEREEREEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEE SRS EEEEEEEEES
00552 SUBTI TLE "Hi gh prority interrupt handl er section"

00553 ; High priority interrupt routine
00554 ; The high priority interrupt code is placed here
00555
00556 CODE
00557
000000 00558 Hi ghlnt:
00559
00560 ; *** high priority interrupt code goes here ***
00561
00562
000000 0011 00563 retfie FAST
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H gh prority interrupt handl er section

LOC OBJECT CODE LI NE SOURCE TEXT
VALUE
00564 PAGE
00565 ;******************************************************************************
00566 SUBTI TLE "Low prority interrupt handl er section"
00567 ;******************************************************************************
000002 00568 Lowint: ; Save the STATUS reg, WREG BSR, and FSR2
000002 CFD8 FFEC 00569 nmovf f STATUS, PREI NCO
000006 CFE8 FFEC 00570 nmovf f WREG, PREI NCO
00000A CFEO FFEC 00571 novf f BSR, PREI NCO
00000E CFD9 FFEC 00572 novf f FSR2L, PREI NCO
000012 CFDA FFEC 00573 nmovf f FSR2H, PREI NCO
00574 ; Set interrupts handled count to zero
000016 6A?? 00575 clrf LPSVCCNT
00576 ; if the Free Running Timer (Timerl) interrupted
000018 A09E 00577 bt fss Pl R1, TMRLI F
00001A D??? 00578 bra Low nt | f 1x
00579 ; I ncrenent the nunber of interrupts handl ed
00001C 2A?? 00580 i ncf LPSVCCNT
00581 ; Call the Tinerl Interrupt Handl er
00001E EC?? F??? 00582 call Ti mer 1l nt
00583 ; endif Free Running Timer (Timerl) interrupted
000022 00584 Lowi nt | f1x:
00585 ; if the interrupts handl ed count == zero
000022 50?7 00586 novf LPSVCCNT, W
000024 E1?? 00587 bnz Low nt Rt n
00588 ; The PIC saw an interrupt, but no device is clainming that it needs
00589 ; service, so sonething has gone very w ong.
00590 ; hang 2
00591 ; endif the interrupts handl ed count == zero
00592 ; Rtn Restore the STATUS reg, WREG, BSR, and FSR2
000026 CFED FFDA 00593 Lowi ntRtn novf f POSTDECO, FSR2H
00002A CFED FFD9 00594 nmovf f POSTDECO, FSR2L
00002E CFED FFEO 00595 nmovf f POSTDECO, BSR
000032 CFED FFE8 00596 novf f POSTDECO, WREG
000036 CFED FFD8 00597 novf f POSTDECO, STATUS

00003A 0010 00598 retfie
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Low prority interrupt handler section

LOC OBJECT CODE LI NE SOURCE TEXT
VALUE
00599 PAGE
00600 SUBTI TLE " Power - On- Reset section"
00601 ;******************************************************************************
00602 ; Performthe Power-On- Reset
00603 ; Initialize the PIC hardware.
00604 ;******************************************************************************
00003C 00605 Pwr OnReset :
00606 ; Set up the software (save) stack
00003C EEOE F000 00607 | fsr FSRO, st ack
00608 ; Perf orm Sof t war e Reset
00609 ;call M nReset
00610 ; Initialize all data port directions to inputs
000040 OEFF 00611 nmovlw  Oxff
000042 6E92 00612 novw TRI SA ; SET_TRIS_A all input bits
000044 6E93 00613 novwf TRI SB ; SET_TRIS B all input bits
000046 6E94 00614 novwf TRI SC ; SET_TRIS_C all input bits
000048 6E95 00615 novw TRI SD ; SET_TRIS_ D all input bits
00004A 6E96 00616 novw TRI SE ; SET_TRIS_E all input bits
00004C 6E97 00617 novwf TRI SF ; SET_TRIS_F all input bits
00004E 6E98 00618 novwf TRI SG ; SET_TRIS_G all input bits
000050 6E99 00619 novw TRI SH ; SET_TRIS_ H all input bits
000052 6E9A 00620 novw TRI SJ ; SET_TRIS J all input bits
00621 ; Default to all digital 1/0
000054 OEOF 00622 movlw  OxOf ; setup_adc_ports( NO ANALOGS )
000056 6EC1 00623 novw ADCON1L ;
00624 ; Di sabl e the A/ D converter
000058 6AES8 00625 clrf WREG ; setup_adc(ADC_OFF )
00005A 6EC2 00626 novwf ADCONO ;
00627 ;******************************************************************************
00628 ; Wite the filler pattern throughout all of RAM
00629 ;******************************************************************************
00005C EE2F FOFF 00630 I fsr FSR2, 4095
000060 OEAA 00631 nmoviw  OXAA
000062 66D9 00632 PORL1b tstfsz FSR2L
000064 D??? 00633 bra PORL1c
000066 66DA 00634 tstfsz FSR2H
000068 D??? 00635 bra PORL1c
00006A D??? 00636 bra PORL1x
00006C 6EDD 00637 PORL1c novw POSTDEC2
00006E D??? 00638 bra PORL1b
000070 00639 PORL1x:
00640 ;******************************************************************************
00641 ; Initialize USB FI FO controls, then set pins to output node

00642 ckkkhkhkhkhkhkhkhkhkhkhhkhkhkhkhhkhkhkhkhkhhhkhhhhhkhhhhhhhkhkhhhhhhhhkhhhkhkhkhkhkhkhhhkhkhkhkhkhhkhkhkhkhkhkhkkhkkkxkx*x*%
’

00643 out put _hi gh USB_WR Jinit USB WR
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LOC OBJECT CODE LI NE SOURCE TEXT
VALUE
000070 8486 M bsf (31794) >>3&0xf f, (31794) &0x07, 0
00644 out put _hi gh USB_RD ;init USB RD
000072 8286 M bsf (31793) >>3&0xf f, (31793) &0x07, O
00645 out put _hi gh SND ;init SND
000074 8886 M bsf (31796) >>3&0xf f, (31796) &0x07, O
00646 out put _| ow LED ;turn on LED
000076 9A88 M bcf (31813) >>3&0xff, (31813) &0x07, O
00647 out put _| ow USB_WR+TRI S_OFFSET ;set TRIS to output
000078 9498 M bef (317944+TRI S_OFFSET) >>3&0xf f, (31794+TRl S_OFFSET) &0x07, 0
00648 out put _| ow USB_RD+TRI S_OFFSET ;set TRIS to out put
00007A 9298 M bcf (31793+TRI S_OFFSET) >>3&0xf f, (31793+TRI S_OFFSET) &0x07, 0
00649 out put _| ow SND+TRI S_OFFSET ;set TRIS to output
00007C 9898 M bef (31796+TRI' S_OFFSET) >>3&0xf f, (31796+TRI S_OFFSET) &0x07, 0
00650 out put _| ow LED+TRI S_OFFSET ;set TRIS to output
00007E 9A9A M bcf (31813+TRI S_OFFSET) >>3&0xf f, (31813+TRI S_OFFSET) &0x07, 0
00651 ;******************************************************************************
00652 ; Initialize the Adapter's Min and Anal og Boards
00653 ;******************************************************************************
00654 ; tbd
00655 ;******************************************************************************
00656 ; Per f or m Sof t war e Reset
00657 ;******************************************************************************
00658 ;call Sof t war eReset
00659 ;******************************************************************************
00660 ; Purge USB FI FO
00661 ;******************************************************************************
00662 if (lis_simulating)
00663 del ay_ns 100 ;time for the USB circuit to settle
000080 OE64 M noviw 100
000082 EC?? F??? M call Del ay_ns
00664 endi f
00665 PWR _02: i nput RXF ;while(linput (RXF)) {
000086 90D8 M bcf STATUS, C
000088 B481 M btfsc (31754) >>3&0xf f, (31754) &0x07, 0
00008A 80D8 M bsf STATUS, C
00008C E2?? 00666 bc PWR 01 ; (puts input bit in CARRY)
00667 out put _| ow USB_RD ;
00008E 9286 M bcf (31793) >>3&0xf f, (31793) &0x07, 0
00668 out put _hi gh USB_RD ;
000090 8286 M bsf (31793) >>3&0xf f, (31793) &0x07, O
000092 D??? 00669 bra PWR_02
000094 00670 PWR 01: i} //end while
00671 ;******************************************************************************
00672 ; Initialize Tiners

00673

ckkkhkhkhkhkhkhkhkhkhkhhhkhkhkhhkhkhkhhkhhkhhhhhhhhhhhhhkhkhhkhhhhhhkhhhkhhkhkhkhkhkhhkhkhkhkhkhkhkhkhkhkhkhkhkkkkkxkk*x*%x
’
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LOC OBJECT CODE LI NE SOURCE TEXT
VALUE

00674 ; Initialize and start Tinmerl
00675 ; Software reset already reset the RAM extension for the tiner.

000094 EC?? F??? 00676 call Timerllinit
00677 ;******************************************************************************
00678 ; Enabl e Interrupts
00679 ; During this phase of testing all interrupts that are architected as
00680 ; high priority will be configured as low priority interrupts.
00681 ; This section will need to be rewitten in the final program
00682 ;******************************************************************************
00683 ; Enabl e Interrupts

000098 OECO 00684 nmovliw b’ 11000000 ; G EH+d EL

War ni ng[ 202] : Argunent out of range. Least significant bits used.

00009A 6FF2 00685 movwf I NTCON, G E
00686 ;******************************************************************************
00687 ; Indicate to user that the Power-On-Reset has conpl eted
00688 ;******************************************************************************
00689 ; flash a countdown 3, 2, 1

00009C OEO03 00690 mvliw 3
00691 if (lis_simulating)

00009E EC?? F??? 00692 call Fl ashCnt Dn
00693 endi f
00694
00695 ; start main | oop

0000A2 EF?? F?7?? 00696 goto Mai n ;goto nmin background | oop
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LOC OBJECT CODE LI NE SOURCE TEXT
VALUE
00697 PAGE
00698 ;******************************************************************************
00699 SUBTI TLE " Subr out i nes"
00700 ; Fl ash LED for WREG times (1 mininum O neans 256 fl ashes)
00701 ; Uses 6 stack locations (two here and four in delay_ns).
00702 ; Returns with W maintai ned.
0000A6 00703 Fl ashLED:
0000A6 6EEC 00704 movwf PREI NCO ; push saved count val ue on stack
0000A8 6EEC 00705 movwf PREI NCO ; push working flash count val ue on stack
0000AA 4EEF 00706 Fl ashl dcfsnz | NDFO ;reduce flash counter
0000AC D??? 00707 bra Fl ashx ;exit if counter is zero
00708 out put _hi gh LED ;turn off the LED
0000AE 8A88 M bsf (31813) >>3&0xf f, (31813) &0x07, 0
00709 del ay_ns 250 ;wait 250 nSec
0000BO OEFA M movliw 250
0000B2 EC?? F??? M call Del ay_ns
00710 output _l| ow LED ;turn on the LED
0000B6 9A88 M bcf (31813) >>3&0xff, (31813) &0x07, 0
00711 del ay_ns 250 ;wait 250 nBec
0000B8 OEFA M movliw 250
0000BA EC?? F??? M call Del ay_ns
0000BE D??? 00712 bra Fl ashl
0000CO 00713 Fl ashx ; pause a second, then exit
00714 out put _hi gh LED ;turn off the LED
0000C0 8A88 M bsf (31813) >>3&0xff, (31813) &0x07, 0
00715 del ay_ms 250 ;wait 250 nmSec
0000C2 OEFA M moviw 250
0000C4 EC?? F??? M call Del ay_ns
00716 del ay_ms 250 ;wait 250 nmSec
0000C8 OEFA M novliw 250
0000CA EC?? F??? M call Del ay_ns
00717 del ay_ns 250 ;wait 250 nBec
0000CE OEFA M novliw 250
0000D0 EC?? F??? M call Del ay_ns
00718 del ay_ns 250 ;wait 250 nBec
0000D4 OEFA M movlw 250
0000D6 EC?? F??? M cal | Del ay_ns
0000DA 6EED 00719 movwf POSTDECO, W ; pop depleted flash count val ue from stack
0000DC 6EED 00720 movwf POSTDECO, W ; pop saved flash count val ue from stack
0000DE 0012 00721 return
00722
00723 ; Fl ash a countdown starting with WREG tines in the LED (1 mininmm O nmeans 256 fl ashes)
00724 ; Uses 7 stack locations (one here and six in FlashLED).
00725 ; Returns with W maintai ned.

0000EOQ 00726 Fl ashCnt Dn: ; flash LED Count down
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LOC OBJECT CODE LI NE SOURCE TEXT
VALUE
0000EO0 6EEC 00727 movwf PREI NCO ; push saved countdown val ue on stack
0000E2 EC?? F?7?? 00728 Fl ashCl cal | FI ashLED ;flash the LED WReg ti nmes
0000E6 4EES8 00729 dcfsnz WREG ;reduce flash counter
0000E8 D??? 00730 bra FI ashCx ;exit if counter is zero
0000EA D??? 00731 bra Fl ashCl ;1 oop
0000EC 6EED 00732 Fl ashCx nmovwf POSTDECO, W ; pop saved countdown val ue from stack
0000EE 0012 00733 return
00734
00735
00736 ; Del ay the nunber of uSec specified by the Wreg, 1 mininum O neans 256 uSec
00737 ; Delay tine will be exact if not interrupted
00738 ; Returns with Wreg cl eared
0000F0 00739 Del ay_us: ;getting here was 2 cycles
0000F0 0000 00740 nop ;1 cycle
0000F2 4EE8 00741 Del ayul dcfsnz WREG ;reduce Wcetr ;2 cycles in loop, 1 cycle the last tine
0000F4 0012 00742 return ;2 cycles ;return if count was set to 1
0000F6 D??? 00743 bra $+2 ;2 cycles
0000F8 D??? 00744 bra Del ayul ;2 cycles
00745
00746 ; Del ay the nunber of 100 uSec intervals specified by the Wreg, 1 mininum O neans 256*100 uSec
00747 ; Delay time will be exact if not interrupted
00748 ; Uses 2 stack |ocations
00749 ; Returns with W maintai ned
0000FA 00750 Del ay_hus: ;getting here was 2 cycles
0000FA 6EEC 00751 movwf PREI NCO ; push saved huSec val ue on stack, +1 cycle =3
0000FC 6EEC 00752 movwf PREI NCO ; push wor ki ng huSec val ue on stack, +1 cycle =4
0000FE 4EEF 00753 Del ayhl dcfsnz | NDFO ;reduce nSec counter; +1 cycle for last time = 5, else 2 cycles
000100 D??? 00754 bra Del ayhx ;exit if counter is zero; +2 cycles for last time =7
000102 0000 00755 nop ;+1 cycle
000104 OE63 00756 movliw 99 ;set delay to 99 uSec for internediate iterations
000106 EC?? F??? 00757 call Del ay_us ; delay 99 uSecs
00010A D??? 00758 bra Del ayhl ;retest
00010C OE62 00759 Del ayhx movliw 98 ;set delay to 98 uSec for last iteration; +1 cycle =8
00010E EC?? F?7?? 00760 cal | Del ay_us ;del ay 98 uSecs
000112 6EED 00761 nmovwf POSTDECO, W ; pop depl eted working nSec value fromstack, +1 cycle =9
000114 6EED 00762 nmovwf POSTDECO, W ; pop saved nBec value from stack, +1 cycle =10
000116 0012 00763 return ;+2 cycles =12
00764
00765 ; Del ay the nunber of nBSec specified by the Wreg, 1 minimum O means 256 nBSec
00766 ; Delay will be slightly greater than specified value. Sone |oop overhead and
00767 ; interrupt tinme is not accounted for
00768 ; Uses 4 stack locations (two here and two in Del ay_hus)
00769 ; Returns with W mai ntai ned
000118 6EEC 00770 Del ay_ns nmovwf PREI NCO ; push saved nfBec val ue on stack

00011A 6EEC 00771 nmovwf PREI NCO ; push wor ki ng nSec val ue on stack
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Subr out i nes

LOC OBJECT CODE

VALUE

00011C OEOA
00011E 4EEF
000120 D???
000122 EC??
000126 D???
000128 6EED
00012A 6EED
00012C 0012

F???

00772
00773
00774
00775
00776
00777
00778
00779

Anal yzer Adapter,

LI NE SOURCE TEXT

Del aynml

Del aynx

mov| w
dcfsnz
bra
cal
bra
nmovwf
nmovwf
return

MAI'N. ASM

10

| NDFO

Del aynx

Del ay_hus
Del ayml
POSTDECO, W
POSTDECO, W

8-16-2006 1:17:38 PAGE 22

;inner loop delays 1 nSec (10 * 100 uSec)
;reduce nBSec counter

;exit if counter is zero

;delay 1 nBec

; pop depl eted working nBSec val ue from stack
; pop saved nBec val ue from stack
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Subrout i nes

LOC OBJECT CODE LI NE SOURCE TEXT
VALUE

00780 PAGE
00781 ;******************************************************************************
00782 SUBTI TLE "Free Running Tiner (Timerl) Driver"
00783 ; This timer keeps track of the anmpbunt of tine that has occured since the
00784 ; last Software Reset. The timer is started at power on and runs continuously.
00785 ; It is used to create Tinestanps for USB nessages and Adapter events.
00786 ; The systemrequirenment is to have a Tinmestanp that can uniquely identify
00787 ; events that take place during extended debug sessions. Since debug sessions
00788 ; can | ast several hours, the Free Running Timer nust be able to span
00789 ; several hours of time without wapping. To aconplish this, the 16-bit
00790 ; timer counter is extended with 3 bytes of RAMgiving it a total size of
00791 ; 40 bits. It therefore is capabl e of spanning about 10 days before w apping.
00792 ;
00793 ; The timer's prescaler is set to divide by 8, so its counter ticks
00794 ; every 0.8 uSec. This results in the 16-bit hardware counter overflow ng
00795 ; every 52.4 nBec. When this occurs, an interrupt is generated and the
00796 ; timer's interrupt handler then increments the RAM extensi on.
00797 ;
00798 ; Ti mestanps (4 byte integers) are formed by reading bits 39 through 8.
00799 ; The |l owest order bit if a Tinmestanp represents 204.8 uSec of tine.
00800 ;
00801 ; The timer is reset by Software Reset. Wen this occurs, bits 39 through 0
00802 ; of the tiner are set to 0x8000000000 (the nbst negative nunber the counter
00803 ; can represent).
00804 ;
00805 ; The driver consists of three service routines.
00806 ; 1) Initialization subroutine
00807 ; 2) Reset subroutine
00808 ; 2) Interrupt handl er
00809 ; 3) Get Tinestanp subroutine
00810 ;
00811 ;******************************************************************************
00812 ; Free Running Timer (Timerl) initialization subroutine
00813 ; This code runs on the Background thread.

00814 chkkkhkhkhkhkhkhkhkhkhkhhkhkhkhkhkhkhkhkhkhhkhhhhhhhkhhhhkhkhhkhhhkhhhhhhhhhkhkhkhhhkhkhhkhkhkhkhkhkhkhkhkhkhkhkhkhkhkkkxkx*x*%
’

00012E 00815 Tinmerllinit:

00816 ; Turn timer off while nessing with it
00012E 90CD 00817 bcf T1CQON, 0 ; TVRLON=O
00818 ; Reset the tiner
000130 EC?? F?7?7? 00819 cal | Ti mer 1Reset
00820 ; Configure the tiner
000134 8ECD 00821 bsf T1CON, 7 ; RD16=1 sets counter in 16-bit node
000136 8ACD 00822 bsf T1CON, 5 ; Set prescal er
000138 88CD 00823 bsf T1CON, 4 ; to divide by 8

00013A 96CD 00824 bcf T1CON, 3 ; TLOSCEN=O turn off to reduce power
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LOC OBJECT CODE LI NE SOURCE TEXT
VALUE

00013C 94CD 00825 bcf T1CON, 2 ; TLSYNC#=0 Ignored in this node

00013E 92CD 00826 bcf T1CON, 1 ; TMRLCS=0 Use internal clock (FOSC 4)
00827 ; Turn timer on

000140 80CD 00828 bsf T1CON, O ; TMRION=L Start the tinmer
00829 ; Enabl e timer interrupts

000142 809D 00830 bsf Pl E1, TMRLI E
00831 ; return

000144 0012 00832 return
00833 ;

00834 ckkkhkhkhkhkhkhkhkhkhkhhkhkhkhkhkhkhkhkhkhhhhhhhhhkhhhhhhhkhhhhhhhhhhhhkhhkhkhhhhhkhkhkhkhkhkhkhkhkhkhkhkhkkkkkxk*x*x*%
’

00835 Free Running Timer (Tinmerl) initialization subroutine
00836 ; This code runs on the Background thread.

[k VAR EEEEEEEEEEEEEEEEEEEEEEREE R R R R R E R
’

000146 00838 Ti mer 1Reset :

00839 ; Clear the hardware part of the tiner
000146 6ACF 00840 clrf TMRLH
000148 6ACE 00841 clrf TMRLL
00842 ; Set the RAM part of the timer to 0x800000
00014A 6A?? 00843 clrf FRTI MER_B1
00014C 6A?? 00844 clrf FRTI MER_B2
00014E 6A?? 00845 clrf FRTI MER_B3
000150 8E?? 00846 bsf FRTI MER_B3, 7
00847 ; return
000152 0012 00848 return
00849 ;
00850 ;******************************************************************************
00851 ; Free Running Tiner (Tinerl) Interrupt Handl er
00852 ; This code runs on the Low Priority Interrupt Thread.
00853 ; This routine is being executed because the Tinmerl interrupt request
00854 ; bit was detected to be on. This bit is turned on when the PIC s Tinerl
00855 ; wraps from OxFFFF to 0x0000.
00856 ; Sumary of actions:
00857 ; 1) increment the timers RAM extension
00858 ; 2) turn off the interrupt request
00859 ;******************************************************************************
000154 00860 Ti mer 1l nt:
00861 ; Increment the timer's RAM extension
000154 6AES8 00862 clrf WREG
000156 2A?? 00863 i ncf FRTI MER_B1
000158 22?7 00864 addwf ¢ FRTI MER B2, F
00015A 22?7 00865 addwf ¢ FRTI MER B3, F
00866 ; Turn off the interrupt request
00015C 909E 00867 bcf Pl R1, TMRLI F
00868 ; return

00015E 0012 00869 return
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LOC OBJECT CODE LI NE SOURCE TEXT
VALUE

00870 ;
00871 ;******************************************************************************
00872 ; Get Ti mestanp subroutine
00873 ; This code may runs on the Low Priority Interrupt Thread or the Background
00874 ; Thr ead.
00875 ;
00876 ; (stacklnt tinmestanp) GetTi mestanp() pushes 10 bytes
00877 ; The cal l er must push 4 bytes of return parameter space on the software
00878 ; stack (FSRO) for the return val ue.
00879 ;
00880 ; The Free Running Timer is read twice, if both readings are the sang,
00881 ; the tinestanp is valid. Oherwise, we continue to read the timer
00882 ; until we get two readings that match.
00883 ; If we captured a valid tinestanp, then check the interrupt request
00884 ; bit that was recorded with it. If it's on, then add 1 to the RAM extensi on.
00885 ;
00886 ; Returns The four byte value of the Free Runing Tiner. The |east signigicant
00887 ; byte will be on the top of the stack. The calling routine nust pop
00888 ; these four bytes off the stack.
00889 ;
00890 ; Regi ster usage: Not permitted due to nultithread operation.
00891 ;
00892 ; St ack use:
00893 ; -10 (A d top of stack) <--- Top of stack at entry
00894 ; -9 = Return Tinestanp byte 3, highest order
00895 ; -8 = Return Tinestanp byte 2
00896 ; -7 = Return Tinmestanp byte 1
00897 ; -6 = Return Tinmestanp byte 0 <--- Top of stack on return
00898 ; -5 = Saved WREG
00899 ; -4 = Interrupt pending flag
00900 ; 0 to -3 = Tenporary Tinmestanp (2nd copy)
00901 ;

000160 00902 GCet Ti nest anp:
00903 ; Get 4 bytes of return result space on stack

000160 B6AEC 00904 clrf PREI NCO

000162 6AEC 00905 clrf PREI NCO

000164 6AEC 00906 clrf PREI NCO

000166 6AEC 00907 clrf PREI NCO
00908 ; Save the WREG on the stack

000168 6EEC 00909 novwf PREI NCO
00910 ; Get 5 bytes of tenporary space on stack

00016A 6AEC 00911 clrf PREI NCO

00016C 6AEC 00912 clrf PREI NCO

00016E 6AEC 00913 clrf PREI NCO

000170 6AEC 00914 clrf PREI NCO
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LOC OBJECT CODE LI NE SOURCE TEXT
VALUE
000172 6AEC 00915 clrf PREI NCO
00916 ; Lp: Read the Free Running Tiner into tenp storage
000174 OEFF 00917 GetTinmestanmpLp nmoviw -1 ;of fset of byte 1
000176 C??? FFEB 00918 nmovf f FRTI MER_B1, PLUSW)
00017A OEFE 00919 mvlw -2 ;offset of byte 2
00017C C??? FFEB 00920 nmovf f FRTI MER_B2, PLUSWD
000180 OEFD 00921 mvliw -3 ;offset of byte 3 (highest order)
000182 C??? FFEB 00922 nmovf f FRTI MER_B3, PLUSW)
000186 50CE 00923 movf TMRLL, W ; These bits are ignored, but need to be accessed
00924 ; to latch the high order bits.
000188 CFCF FFEF 00925 nmovf f TMRLH, | NDFO ; (I owest order of tinestanp)
00926 ; Read the interrupt request bit
00018C OEFC 00927 mvlw -4
00018E CF9E FFEB 00928 nmovf f Pl R1, PLUSW)
00929 ; Read the Free Running Tinmer into return variable
000192 OEF9 00930 movlw -7 ;of fset of byte 1
000194 C??? FFEB 00931 nmovf f FRTI MER_B1, PLUSW)
000198 OEF8 00932 mvliw -8 ;offset of byte 2
00019A C??? FFEB 00933 nmovf f FRTI MER_B2, PLUSWD
00019E OEF7 00934 mvliw -9 ;offset of byte 3 (highest order)
0001A0 C??? FFEB 00935 nmovf f FRTI MER_B3, PLUSW)
0001A4 50CE 00936 movf TMRLL, W ; These bits are ignored, but need to be accessed
00937 ; to latch the high order bits.
0001A6 OEFA 00938 mvliw -6 ;offset of byte O (lowest order)
0001A8 CFCF FFEB 00939 nmovf f TVR1H, PLUSW)
00940 ; if the two sanples are different then goto LP
0001AC OEFF 00941 moviw -1
0001AE CFEB FO00 00942 novf f PLUSW), FSRO ;nmove byte 1 of tenp reading to accessabl e spot
0001B2 OEF9 00943 mvlw -7 ;offset of byte 1
0001B4 50EB 00944 movf PLUSVWD, W
0001B6 6200 00945 cpfseq FSRO
0001B8 D??? 00946 bra Get Ti mest anpLp
0001BA OEFE 00947 mvlw -2
0001BC CFEB F000 00948 nmovf f PLUSWD), FSRO ;move byte 2 of tenp reading to accessabl e spot
0001C0 OEF8 00949 moviw -8 ;of fset of byte 2
0001C2 50EB 00950 nmovf PLUSWD, W
0001C4 6200 00951 cpfseq FSRO
0001C6 D??? 00952 bra Get Ti nmest anplLp
0001C8 OEFD 00953 mvlw -3
0001CA CFEB FO00 00954 novf f PLUSW), FSRO ;nove byte 3 of tenp reading to accessabl e spot
0001CE OEF7 00955 mvliw -9 ;offset of byte 3 (highest order)
0001D0 50EB 00956 movf PLUSVWD, W
0001D2 6200 00957 cpfseq FSRO
0001D4 D??7? 00958 bra Get Ti mest anpLp
00959 ; if the sanpled interrupt request bit was on then increnment the RAM extension
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LOC OBJECT CODE

VALUE
0001D6 OEFC 00960
0001D8 AOEB 00961
0001DA D?7?? 00962
0001DC OEF9 00963
0001DE 2AEB 00964
0001EO0 E177? 00965
0001E2 OEF8 00966
0001E4 2AEB 00967
0001E6 E1?? 00968
0001E8 OEF7 00969
0001EA 2AEB 00970
00971
0001EC 50ED 00972 Get Ti mes
0001EE 50ED 00973
0001F0 50ED 00974
0001F2 50ED 00975
0001F4 50ED 00976
00977
0001F6 50ED 00978
00979
0001F8 0012 00980

MAI'N. ASM  8-16-2006 1:17:38 PAGE 27
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LI NE SOURCE TEXT

mvlw -4
btfss PLUSW), TMRLI F  ;test TMRLIF, on neans interrupt requested
bra Get Ti mest anpRt n
mvlw -7
i ncf PLUSWD) ;inc low byte of RAM extension
bnz Get Ti mest anpRt n
moviw -8
i ncf PLUSWD) ;inc middl e byte of RAM extension
bnz Get Ti mest anpRt n
moviw -9
i ncf PLUSWD ;inc high byte of RAM extension
Pop the 5 bytes of scratch storage off the stack
tampRt n novf POSTDECO, W
novf POSTDECO, W
nmovf POSTDECO, W
nmovf POSTDECO, W
novf POSTDECO, W
Restore the WREG fromthe stack
nmovf POSTDECO, W
return with result on stack
return
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Free Running Timer (Timerl) Driver

LOC OBJECT CODE LI NE SOURCE TEXT

VALUE

00981 PAGE
00982 ;******************************************************************************
00983 SUBTI TLE "Mai n Background Loop -- USB nessage receiver"
00984 ; This routine is the main background | oop of the Tape Channel Adapter.
00985 ; Loop sequence:
00986 ; 1) Check for new USB input data and if the received data conpletes
00987 ; a command nessage, then execute the conmmand.
00988 ; 2) If a DiagUpl oad Loopback command is active and the Free Running
00989 ; Ti mer has exceeded the alarmtime, then transnmit the event message.
00990 ; 3) If event transm ssion services has been requested by the Tape
00991 ; Interface State Machine (TISM, then transmt the event nessage.
00992 ;
00993 ; This routine | oops |ooking for Command Message characters conming from
00994 ; the USB interface. After each nmessage is received, the nmessage conmand
00995 ; is exam ned and the appropriate command handling subroutine is called.
00996 ; These command handl ers are responsible for checking the validity of the
00997 ; Command Specific Data in the nessage, executing the comand, and sending
00998 ; the Command Response nessage.
00999 ;
01000 ; This thread owns the USB interface. Oher threads are not permtted access
01001 ; toit.
01002 ;
01003 ; Two USB nessage buffers are used. One buffer is for receiving Command
01004 ; Messages and transmitting Conmand Responses. The other buffer is used to
01005 ; transmt Event messages. This thread owns the USB Command Buffer.
01006 ; No interrupt level threads are allowed to access it.
01007 ;
01008 ; The USB Event Buffer is owned by the Tape Interface State Machi ne thread
01009 ; (low priority interrupt thread). Wen the Tape Interface State Machi ne
01010 ; thread wants to send an Event nessage, it stores the nessage in the USB
01011 ; Event Buffer and uses a senmphore to request service fromthis thread.
01012 ; The service request gives tenporary exclusive read access privileges to
01013 ; the USB Event Buffer to this thread. Wien the service is conplete, this
01014 ; thread posts conplete in the semaphore and relinquishes its access
01015 ; privil eges.
01016 ;
01017 ; Once this routine invokes a conmand handl er, service requests fromthe
01018 ; Tape Interface State Machine thread will be bl ocked until the Comrand
01019 ; Response nessage is transmitted.
01020 ;
01021 ; Simlarly, once a Tape Interface State Machi ne thread service request
01022 ; is started, execution of Command Messages will be bl ocked until the
01023 ; Event Message is transmitted. Note that Command Message characters
01024 ; will still be accepted and buffered. Only execution of the command is
01025 ; bl ocked.
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VALUE

0001FA

0001FA
0001FE
000200

000204

000206

000208
00020A

EC??
E27?27?
EF??

6E??

OEO0O

6277
D???

F22?

F??7?
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LI NE SOURCE TEXT

01026 ;

01027
01028

01029 ;

01030 ;

01031
01032

01033 ;
01034 ;

01035
01036

01037 ;
01038 ;
01039 ;

01040
01041
01042

01043 ;

01044
01045

01046 ;
01047 ;

01048
01049
01050

01051 ;

01052

01053 ;

01054
01055
01056
01057

01058 ;
01059 ;

01060
01061
01062

01063 ;

01064
01065
01066
01067
01068
01069
01070

; Al t hough call ed Events, the Command Message Exception Events are processed

; by this thread through the USB Conmand Buffer.

If this thread is blocked fromnoving a byte into the USB chips transmt

; FI FO for longer than one minute, then transm ssion of the nessage is

; aborted and the Adapter's status field is updated to indicate this timeout.
The occurrence of this timeout is considered a serious error condition.
The timeout is also used to prevent thread deadl ock.

; The USB Conmand Buffer is not |arge enough to hold nessages that contain
Tape Data. When a nessage that contains Tape Data is received or transmtted,
this data is noved directly to or fromthe Tape Data buffer. For exanple,
first part of the Downl oad Record nessages is stored in the USB Conmand

; Buf fer and the other part is stored in the Tape Data Buffer.

; The Tape Data Buffer is owned by the Tape Interface State Machine thread.
The Tape Interface State Machine thread tenporary grants read/wite

; permission to the Tape Data Buffer to this thread when it needs to

; receive or transmt tape data. |If a Conmand Message attenpts to access
this buffer without perm ssion the command will be aborted and
this will be noted in the resulting Command Response Message. D agnostic

; Conmand Messages bypass the access perni ssion check.

; Regi st er usage:

REGD = byte received from USB chip

; REGL = paraneters for command/ event handl er subroutines

:******************************************************************************

Mai n:

M Check for and handl e USB i nput
if the usb interface presenting a character

cal | Get UsbChar ; STATUS C==1 if char; WReg=char

bc $+2

goto Mai nEndi f 00

Reg0 = usb character

nmovwf REQD
;*** Start Fl ag Sectlon khkhkkhkhkhkhkhkhkhkhkhkhkhkhkhkhkhhkhkhkhkhkhkhkhhkhkhkhkhkhkhkhkhkhkhkhkhkhkhkhkhkkkkkkkk*x*%x
; if USB state == usbSt_ExpBegin

movl w  usbSt _ExpBegin

cpfseq usbState

bra Mai nEndi f Beg
; if usb character is the start flag



MPASM 4. 02 Rel eased
1401 Tape Channel
Mai n Background Loop --
LOC OBJECT CODE

VALUE

00020C OEFO

00020E
000210

000212
000214
000216
000218
00021C
000220
000224
000228
00022C

000230
000232

000234
000236

000238

00023A

00023A

00023C

00023E
000240

000240
000242
000244

000246
000248

00024A

62?77
D?7??

6A??
6A??
6A??
EE25 FO000
CFD9 F??7?
CFDA F??7?
EE26 FO000
CFD9 F??7?
CFDA F??7?

6A?7?
6A?7?

OEO1
6E??

D??7?

88?7

D?7??

D??7?

OEO1
6277
D???

50?7?
2677

6E??

01071
01072
01073

01074 ;

01075
01076
01077

01078

01079
01080
01081
01082
01083

01084

01085
01086
01087

01088

01089
01090

01091

01092
01093

01094 ;

01095
01096
01097
01098
01099

01100

01101
01102
01103
01104
01105
01106

01107 ;

01108
01109
01110
01111
01112
01113

01114 ;

01115

Anal yzer Adapter,
USB nmessage receiver
LI NE SOURCE TEXT
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nmovl w
cpfseq
bra
Clear the
clrf
Clear the
clrf
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USB_START_FLAG

REGO

Mai nBegi nEl se

usb status flags to start fresh for this nmessage
usbSt at us

USB wor ki ng CRC

usbCRC

Set the USB comand to "not received"

clrf

usbConmand

Initialize usb buffer pointer to the beginning of buffer

| fsr
nmovf f
nmovf f

FSR2, uBuf f er
FSR2L, usbRecNxt
FSR2H, usbRecNxt +1

Initialize usb tape data buffer pointer to the beginning of buffer

| fsr
nmovf f
nmovf f

FSR2, t Buf f er
FSR2L, usbTapeDat aNxt
FSR2H, usbTapeDat aNxt +1

Initialize the count of conmmand specific data

clrf
clrf

usbCount H
usbCount L

Set USB state = usbSt_ExplLenl

nmovl w
nmovwf

usbSt _ExpLenl
usbState

endif usb char is the start flag

bra

Mai nEndi f 01 ;exit state decode ifelse tree

; el se usb char is not the start flag
Mai nBegi nEl se:

; remenber that non flag characters were received
bsf ANLS_STATUS, ANLS_UsbFI ag ;mark in anal yzer status
ignore character and keep waiting for start flag
bra Mai nEndi f 01 ;exit state decode ifelse tree
; endel se usb char is not the start flag
; endi f state==usbSt_ExpBegin
bra Mai nEndi f 01
Mai nEndi f Beg:
;*** Length LOW Sectl on khkhkhkhkkhkhkhkhkhkhkhhkhkhkhkhkhkhkhkhkhhkhkhkhkhkhhkhkhkhkhkhkhkhkhkhkhkhkhkhkhkhkhkkkkkkk*x*%
el seif USB state == usbSt_ExplLenl
movlw  usbSt _ExpLenl
cpfseq usbState
bra Mai nEndi f Lenl
; Add the byte to the CRC
movf REGO, W
addwf usbCRC
; Save this byte of length
nmovwf usbLengt hL
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Set USB state = usbSt_ExplLen2

nmovlw  usbSt_ExpLen2
novwf usbState

st at e==usbSt _ExpBegi n
bra Mai nEndi f 01

Mai nEndi f Lenl:

;*** Length th Sectlon khkkkhkhkhkhkhkhkhkhkhkhhkhkhkhhkhhkhkhhkhkhkhkhkhhkhkhkhkhkhkhkhkhkhkhkhkhkhkhkkkkkkkxk*x*%x
el seif USB state == usbSt_ExplLen2
movlw  usbSt _ExpLen2
cpfseq usbState
bra Mai nEndi f Len2
Add the byte to the CRC
movf REGO, W
addwf usbCRC
; Save this byte of length
nmovwf usbLengt hH
Set USB state = usbSt_ExpCnmd
movlw  usbSt_ExpCnd
nmovw ushSt ate
; if meg_length == 0 then Set USB state = usbhSt_ExpCRC
movf usbLengt hL
bnz Mai nEndi f Len2x
nmovf usbLengt hH
bnz Mai nEndi f Len2x
movlw  usbSt _ExpCRC
movwf usbState
; endi f state==usbSt_ExpLen2
Mai nEndi f Len2x bra Mai nEndi f 01
Mai nEndi f Len2:

Ckk ok

VALUE
01116
00024C OEO2 01117
00024E 6E?? 01118
01119
000250 D??? 01120
000252 01121
01122
01123
000252 OEO02 01124
000254 62772 01125
000256 D?7?? 01126
01127
000258 507?7? 01128
00025A 267?7? 01129
01130
00025C 6E?? 01131
01132 ;
00025E OEO3 01133
000260 6E?? 01134
01135
000262 52?7? 01136
000264 E1?? 01137
000266 52772 01138
000268 E177? 01139
00026A OEO5 01140
00026C 6E?? 01141
01142
00026E D?7?? 01143
000270 01144
01145
01146
000270 OEO3 01147
000272 62?7? 01148
000274 D??? 01149
01150
000276 6AES 01151
000278 2A?? 01152
00027A 22?7? 01153
01154
00027C 507?772 01155
00027E 2677 01156
01157 ;
000280 6F00 01158
01159
000282 C??? FFDO 01160

1 RS SRS EEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEE]
Conmand Secti on

el seif USB state == usbSt_ExpCrd

movliw  usbSt_ExpCnd
cpfseq usbState
bra Mai nEndi f Crrd

increment the nunber of conmand specific data byte received
clrf WREG
i ncf usbCount L
addwf ¢ usbCount H

Add the byte to the CRC
nmovf REGO, W
addwf usbCRC

Save the conmand
movwf usbConmand, F

Store the byte in the USB data buffer
novf f usbRecNxt , FSR2L
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LOC OBJECT CODE
VALUE

000286
00028A
00028C
000290

000294
000296

000298
00029A
00029C
00029E
0002A0
0002A2
0002A4
0002A6

0002A8
0002AA

0002AA
0002AC
0002AE

0002B0
0002B2
0002B4

0002B6
0002B8

0002BA
0002BC
0002BE
0002C0
0002C2
00024
0002C6
0002C8
0002CA
0002CC
0002CE

C??? FFDA
6EDE

CFD9 F??7?
CFDA F??7?

0EO04
6E??

527?272
5E??
E1??
527?72
5E??
E1??
0EO5
6E??

D??7?

0E04
62?77
D?7??

6AE8
2A?7?
2277

507?72
267??

BE??
D?7??
0E09
62?7
D?2?
0EO02
62?77
D?2?
D?2?
0E10
62?77

01161
01162
01163
01164

01165

01166
01167

01168

01169
01170
01171
01172
01173
01174
01175
01176
01177
01178
01179
01180

01181 ;

01182
01183
01184

01185

01186
01187
01188

01189 ;

01190
01191
01192
01193

01194 ;

01195
01196
01197
01198
01199
01200
01201
01202
01203

Anal yzer Adapter,
USB nmessage receiver
LI NE SOURCE TEXT

MAI'N. ASM  8-16-2006 1:17:38 PAGE 32
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nmovf f usbRecNxt +1, FSR2H
novwf POSTI NC2
nmovf f FSR2L, usbRecNxt
nmovf f FSR2H, usbRecNxt +1
Set USB state = usbSt_ExpDat a
nmovlw  usbSt_ExpDat a
novwf usbState
if meg_l ength == command specific data byte count then Set USB state
movf usbLengt hL
subwf usbCount L
bnz Mai nEndi f Crdx
movf usbLengt hH
subwf usbCount H
bnz Mai nEndi f Cmdx
movliw  usbSt _ExpCRC
novwf usbState
; endi f state==uusbSt_ExpDat a
Mai nEndi f Cmdx bra Mai nEndi f 01
Mai nEndi f Cnd:
;*** CbnTTBnd Mta Sectlon khkkhkkhkhkkhkhkhkhkhkhkhkhkhkhkhkhkhkhkhkhkhkhkhkhkhkhkhkhkhkhkhkhkhkhkhkhkhkhkhkhkkhkkkkxkk*x*x*%x
el seif USB state == usbSt_ExpDat a
movl w  usbSt _ExpDat a
cpfseq usbState
bra Mai nEndi f Dat a
increnent the nunber of command specific data byte received
clrf VREG
i ncf usbCount L
addwf ¢ usbCount H
add the byte to the CRC
movf REGO, W
addwf usbCRC
; if (destination != tape buffer
; && (command==usbCmd_Dnl dRecord && usbCount ==3)
|| (command==usbCrd_Di agUpl dLp && usbCount ==7))
btfsc ushSt at us, usbSs_St Tape
bra Mai nDat aDi agFal se
movl w  usbCnd_Dnl dRecord
cpfseq usbState
bra Mai nDat aDnl dFal se
moviw 2
cpfseq usbCountL
bra Mai nDat aDnl dFal se
bra Mai nDat abnl dTr ue

01204 Mai nDat abnl dFal se nmovl w usbCrd_Di agUpl dLp

01205

cpfseq usbState

usbSt _ExpCRC
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LOC OBJECT CODE
VALUE

0002D0
0002D2
0002D4
0002D6

000208

0002DA

0002DA
0002DC

0002DE
0002EO0
0002E2
0002E4
0002E6
0002E8
0002EA

0002EC
0002F0
0002F4
0002F8
0002FC

000300

000302

000304
000306

000306

000308

000308
00030C
00030E
000310
000312
000314
000316

D?2?
0EO06
62?77
D?2?

8E??

88?7

D?7??

D?7??

EE25
5009
62?77
D?2?
50DA
62?77
D?7??

FFD9
FFDA
FFDE
F27?
F22?

FO080

01206
01207
01208
01209
01210
01211
01212
01213

01214 ;

01215
01216

01217

01218
01219
01220
01221
01222
01223
01224

01225

01226
01227
01228
01229
01230

01231 ;

01232
01233
01234
01235
01236
01237
01238

01239 ;

01240
01241
01242

01243

01244
01245
01246
01247
01248
01249
01250

Anal yzer Adapter, Rev 0.1
USB nmessage receiver
LI NE SOURCE TEXT

bra
movl w
cpfseq
bra

MAI'N. ASM  8-16-2006 1:17:38 PAGE 33

Mai nDat aDi agFal se
6

usbCount L

Mai nDat aDi agFal se

Switch destination buffer to the Tape Data buffer

Mal nDat aDnl dTrue bsf
endi f
Nal nDat aDi agFal se:

btfss
bra

if buffer
nmovl w
cpfseq
bra
movl w
cpfseq
bra
bra

Mai nDat aTapeCk nmovf f
nmovf f
novf f
novf f
nmovf f

endi f

bra
; el se Tape

ushSt at us, usbSs_St Tape

if destination is the Tape Data buffer

ushSt at us, usbSs_St Tape

Mai nDat aSt or eUsb

has room ( next ==end+1)

(t Buf f er End+1) &&Oxf f ;conpare | ow order byte
usbTapeDat aNxt

Mai nDat aTapeCk

(t Buf f er End+1) >>8&88&0xff ; conpare hi gh order byte
usbTapeDat aNxt +1

Mai nDat aTapeCk

Mai nDat aTapeFul |

Store the byte in the Tape Data buffer

usbTapeDat aNxt , FSR2L
usbTapeDat aNxt +1, FSR2H
REGOD, POSTI NC2

FSR2L, usbTapeDat aNxt
FSR2H, usbTapeDat aNxt +1

Mai nDat aTapeEndel se
buf fer does not have room

Set buffer overflow usb status

Nal nDat aTapeFul |  bsf
; endel se
bra
Mai nDat aTapeEndel se:
endi f
bra

usbSt at us, usbSs_Buf OfF | w

Mai nDat aEndel se

Mai nDat aEndel se

el se destination is not the Tape Data buffer

Nal nDat aSt or eUsb:

if buffer
| fsr
nmovf
cpfseq
bra
nmovf
cpfseq
bra

has room (next ==end+1)
FSR2, uBuf f er End+1

FSR2L, W ;conpare | ow order byte
usbRecNxt

Mai nDat aUsbOk

FSR2H, W ;conmpare high order byte
usbRecNxt +1

Mai nDat aUsbCk
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Mai n Background Loop -- USB nessage receiver
LOC OBJECT CODE LI NE SOURCE TEXT
VALUE
000318 D??? 01251 bra Mai nDat aUsbFul |
01252 ; Store the byte in the USB data buffer
00031A C??? FFD9 01253 Mai nDat aUsbCk nmovff usbRecNxt, FSR2L
00031E C??? FFDA 01254 nmovff usbRecNxt +1, FSR2H
000322 C??? FFDE 01255 novff REQ), POSTI NC2
000326 CFD9 F??? 01256 nmovff FSR2L, usbRecNxt
00032A CFDA F??? 01257 novff FSR2H, usbRecNxt +1
01258 ; endi f
00032E D??? 01259 bra Mai nDat aUsbEndel se
01260 ; el se Tape buffer does not have room
01261 ; Set buffer overflow usb status
000330 88?? 01262 Mai nDat aUsbFul | bsf usbSt at us, usbSs_Buf Of | w
01263 ; endel se
000332 01264 Mai nDat aUsbEndel se:
01265 ; endel se
000332 01266 Mai nDat aEndel se:
01267 ; if meg_l ength == command specific data byte count then Set USB state = usbSt_ExpCRC
000332 52?? 01268 movf usbLengt hL
000334 5E?? 01269 subwf usbCount L
000336 E1?? 01270 bnz Mai nEndi f Dat ax
000338 52?? 01271 movf usbLengt hH
00033A 5E?? 01272 subwf usbCount H
00033C E1?? 01273 bnz Mai nEndi f Dat ax
00033E OEO05 01274 nmovlw  usbSt _ExpCRC
000340 6E?? 01275 novw usbStat e
01276 ; endi f state==uusbSt_ExpDat a
000342 D??? 01277 Mai nEndi f Datax bra Mai nEndi f 01
000344 01278 Mai nEndi f Dat a:
01279 ;*** CRCSeCthn IR R SRR R EEEEEEREEEEEEEEEREEEEEEEEEREEEEEEEEEEEEEEEE RS EEEEE RS EEESEE]
01280 ; el seif USB state == usbSt_ExpCRC
000344 OEO05 01281 movlw  usbSt _ExpCRC
000346 6277 01282 cpfseq wusbState
000348 D??? 01283 bra Mai nEndi f CRC
01284 ; Add the byte to the CRC
00034A 50?7 01285 nmovf REGO, W
00034C 26?7 01286 addwf usbCRC
01287 ; if the crc is not zero, then set the Bad CRC fl ag
00034E E0?? 01288 bz Mai nGoodCRC
000350 84?? 01289 bsf usbSt at us, usbSs_BadCRC
01290 ; Save the CRC character in REGL
000352 6E?? 01291 Mai nGoodCRC nmovwf REGL
01292 ; endi f state==usbSt_ExpCRC
000354 D??? 01293 bra Mai nEndi f 01
000356 01294 Mai nEndi f CRC:

01295 ;*** Stop Fl ag Secthn khkkhkhkhkhkkhkhkhkhkhhhhkhkhkhkhkhkhkhkhkhkhkhkhkhkhkhhkhkhkhkhkhkhkhkhkhkhkhkhkhkhkkkkkkkk*x*x*%x
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LOC OBJECT CODE

VALUE

000356
000358
00035A

00035C
00035E
000360

000362
000364

000366
000368
00036A

00036C
000370

000372
000374
000376

000378
00037C

00037E
000380
000382

000384
000388

00038A
00038C
00038E
000390

000392

0EO06
62?77
D?2?

OEF1
62?77
D?2?

A4??
D?7??

50?7?
1877
6E??

EC??
D??7?

OEO4
6277
D???

EC??
D??7?

OE10
6277
D???

EC??
D??7?

OEO8
6277
D??7?

D??7?

F??7?

F??7?

F??7?

Anal yzer Adapter,
USB nmessage receiver
LI NE SOURCE TEXT

01296

01297
01298
01299

01300

01301
01302
01303

01304

01305
01306

01307 ;

01308
01309
01310

01311

01312
01313

01314 ;
01315
Mai nSt opCr ck

01316
01317
01318

01319

01320
01321

01322

01323
01324
01325
01326

01327

01328
01329

01330

01331
01332
01333
01334

01335 ;

01336
01337
01338
01339

01340

MAI'N. ASM

Rev 0.1

el seif USB state == usbSt_ExpSt op

nmovlw  usbSt_ExpSt op
cpfseq usbState
bra Mai nEndi f St op

if usb character is the stop flag

nmovlw  USB_STOP_FLAG
cpfseq REQD
bra Mai nNot St op

if the received crc was bad ......

8-16-2006 1:17:38

PAGE 35

btfss usbSt at us, usbSs_BadCRC
bra Mai nSt opCr c Ok
REGD = expected CRC (usbCRC. xor. REGL)
movf usbCRC, W
xor wf REGL, W
novwf REGO
respond with a CRC error event
cal | RespondCr cErr ; REQO=expect ed CRC, REGlL=rcvd CRC
bra Mai nSt opLvl ;exit ifelse tree
endi f
el seif command==usbCnmd_DefVirtDrv ........... ...,
movlw  usbCnd_Def VirtDrv
cpfseq usbComand
bra Mai nNot Def Virt Drv
perform"define virttual drive" conmand
cal | CrdDef Virt Drv
bra Mai nSt opLv1l ;exit ifelse tree
endel sei f

el sei f command==usbCrd_Di agUpl dLp

Nal nNot Def Virt Drv nmovl w usbCnd_Di agUpI dLp

cpfseq usbCormand

bra Mai nNot Di agUpl dLp

perform "di ag upl oad | oop" conmand

cal | CmdDi agUpl dLp

bra Mai nSt opLv1l ;exit ifelse tree
endel sei f

el sei f command==usbCnrd_Upl dRecor d

Nal nNot Di agUpl dLp movl w usbCnd_Upl dRecor d

cpfseq usbComand

bra Mai nNot Upl dRecor d

perform "upl oad record" conmand

;call CndUpl dRecord

bra Mai nSt opLv1l ;exit ifelse tree
endel sei f

Mal nNot Upl dRecor d:
else invalid coomand .............
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LOC OBJECT CODE

VALUE

000392

000392
000392
000396
000398

00039A
00039C

00039C
00039E
0003A0
0003A2
0003A4
0003A6

0003A8
0003AA
0003AC

0003AE

0003AE

0003AE

0003AE

EC?? F???
0EO7
52?7

D?7??

0EO07
62?77
D?2?

OEF1
62?77
D?2?

0EO00
5277

D??7?

A0??

MAI'N. ASM  8-16-2006 1:17:38 PAGE 36
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USB nmessage receiver

LI NE SOURCE TEXT

01341 ; respond with a invalid conmand code event

01342 ;call Respondl| nvCnd

01343 ; endel se

01344 Mai nSt opLvl

01345 ; endi f stop flag

01346 ; el se not stop flag when it shoul d have been

01347 Mai nNot St op

01348 ; respond with a invalid conmand code event

01349 cal | RespondTrunc ;send truncated nmessage event

01350 ; set receive state to purge incomm ng characters until stop flag is received

01351 nmovlw  usbSt _ExpPurge

01352 nmovf usbSt at e

01353 ; endel se not stop flag

01354 ; endi f state==usbSt_ExpSt op

01355 bra Mai nEndi f 01

01356 Mai nEndi f St op

01357 ;*** Purge SeCtIOI'] khkkkkhkhkkhkhkhkhkhkkhkhkkhhkhhkhkhhkkhhkdhhkhhhkhhdhhkhhhhhkdhkdkhhkhhhhdhkhkhkhhhkhkdxkxk

01358 ; el seif USB state == usbSt_ExpSt op

01359 nmovlw  usbSt _ExpPurge

01360 cpfseq usbState

01361 bra Mai nEndi f Pur ge

01362 ; if usb character is the stop flag

01363 nmovlw  USB_STOP_FLAG

01364 cpfseq REQD

01365 bra Mai nEndi f Pur ge

01366 ; set receive state to expect a start flag

01367 nmovlw  usbSt_ExpBegin

01368 nmovf usbState

01369 ; endi f

01370 bra Mai nEndi f 01

01371 ; el se keep purging

01372 ; endel sei f

01373 Mai nEndi f Pur ge

01374 ;*** |nVa|Id State SeCtIOI'] khkkkkhkkkhkkhkkhkhkkhkhkkhhkhhkhkhkhkkhhkhhkhhkhkhhkhhkdhkhhhhhdhrkdhkhhhhhdxx*x

01375 ; else not in a legal state

01376 ;hang 1

01377 ; end else not in a legal state

01378 Mai nEndi f 01

01379 ; endi f the usb is presenting a character

01380 Mai nEndi f 00

01381 ;

01382 ;*** O-leck for DagnOSth Alarm R EE R EEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEESES]

01383

01384 ; i f DiagUpl oad Loopback is active

01385 btfss di agCnt |, di ag_UpLdLb
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Mai n Background Loop -- USB nessage receiver
LOC OBJECT CODE LI NE SOURCE TEXT
VALUE
0003B0 D??? 01386 bra Mai nl f 2x
01387 ; if current timestanp >= alarmtine
0003B2 EC?? F?7?7? 01388 cal | Get Ti mest anp ;Tine is on stack
0003B6 507?7? 01389 movf di agAl ar nTi me, W
0003B8 5CED 01390 subwf POSTDECO, W ;Current tine - Alarmtine
0003BA 50?7 01391 nmovf di agAl ar nili mre+1, W
0003BC 58ED 01392 subwf b POSTDECO, W
0003BE 507?7? 01393 movf di agAl ar nTi me+2, W
0003C0 58ED 01394 subwfb POSTDECO, W
0003C2 507?? 01395 nmovf di agAl ar nTTi me+3, W
0003C4 58ED 01396 subwf b POSTDECO, W
0003C6 E6?7? 01397 bn Mai nl f 4x
01398 ; Fake a Tl SM servi ce request
0003C8 6A?? 01399 clrf EDS_SREQ ;the order of these instructions is inportant
0003CA 6A?? 01400 clrf EDS_RCODE
0003CC EE25 F080 01401 | fsr FSR2, eBuf f er
0003D0 CFDF F??? 01402 novf f | NDF2, EDS_SREQ
01403 ; if diagnostic repeat count ==
00034 6677 01404 tstfsz di agRepeat Cnt
0003D6 D??? 01405 bra Mai nl f 5f
0003D8 66?7 01406 tstfsz di agRepeat Cnt +1
0003DA D??? 01407 bra Mai nl f 5f
01408 ; Term nate the diagnostic instruction
0003DC 90?7 01409 bcf di agCnt |, di ag_UpLdLb
01410 ; endi f di agnostic repeat count == 0
0003DE D??? 01411 bra Mai nl f 5x
01412 ; el se diagnostic repeat count =10
01413 ; New alarmtine = current tine + repeat delay tine
0003E0 EC?? F?7?? 01414 Mai nl f 5f cal | Get Ti nest anp ;Time is on stack
0003E4 50ED 01415 novf POSTDECO, W
0003E6 24?7 01416 addwf di agDel ayTi me, W
0003E8 6E?? 01417 nmovwf di agAl ar nTi e
0003EA 50ED 01418 novf POSTDECO, W
0003EC 20?? 01419 addwf c  di agDel ayTi me+1, W
0003EE 6E?? 01420 nmovwf di agAl ar nTi nme+1
0003F0 50ED 01421 nmovf POSTDECO, W
0003F2 20?? 01422 addwf ¢ di agDel ayTi me+2, W
0003F4 6E?? 01423 movwf di agAl ar nTi me+2
0003F6 50ED 01424 novf POSTDECO, W
0003F8 20?7 01425 addwf ¢ di agDel ayTi me+3, W
0003FA 6E?? 01426 nmovwf di agAl ar nTi me+3
01427 ; Decriment the repeat count
0003FC 06?7? 01428 decf di agRepeat Cnt
0003FE E3?? 01429 bnc Mai nl f 5x

000400 0677 01430 decf di agRepeat Cnt +1
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Mai n Background Loop -- USB nessage receiver
LOC OBJECT CODE LI NE SOURCE TEXT
VALUE

01431 ; endel se di agnostic repeat count !'=10

000402 01432 Mai nl f 5x
01433 ; endif current timestanp >= alarmtine

000402 01434 Mai nl f 4x:
01435 ; endi f Di agUpl oad Loopback is active

000402 01436 Mai nl f 2x:
01437 ;
01438 ;*** O-leck for TI SR Serv' Ce Request khkkkkhkkkhkkhkhkkhkhkkhkhkkhhkhkhkhkkhhkkhhkhhkhkhkhkkhhkdhkhkhkhhhkhkdxkx*k
01439 ;
01440 ; if EDS _RCODE==0 && EDS SREQ =0 ;checking order is inportant

000402 50?7 01441 nmovf EDS_RCODE, W

000404 EO0?? 01442 bz Mai nl f 3x

000406 50?7? 01443 novf EDS_SREQ W

000408 E1?? 01444 bnz Mai nl f 3x
01445 ; Transmt the event nessage

00040A EC?? F??? 01446 call Xmi t Event
01447 ; Post conplete in the semaphore

00040E OEO1 01448 noviw 1

000410 52?7 01449 nmovf EDS_RCODE, F
01450 ; endi f EDS_RCODE==0 && EDS_SREQ =0

000412 01451 Mai nl f 3x:
01452 ; display the usb state in the low order 3 bits if the direction register
01453
01454 ; goto the top of the Main | oop

000412 EF?? F??? 01455 goto Mai n
01456
01457 ;******************************************************************************
01458 SUBTI TLE "Mai n | oop subroutines"
01459 ;
01460 ; (WReg=char, CC. C=bool ) Get UsbChar ()
01461 ; Returns WReg, if there is an input character fromthe usb the usb port,
01462 ; it is returned in the WReg. If not, the WReg is invalid.
01463 ; CC,C The carry bit if the condition code is set if a character
01464 ; was received. Else the carry bit is cleared.
01465 ;
01466 ; If the is_sinmulating assenbler variable is set, then then code is
01467 ; inserted to return the next dummy conmand character, else the USB port
01468 ; is really checked for data.
01469 ;
01470 ; Destroys: TBLPTR
01471 ;

000416 01472 Get UsbChar:
01473 if is_simulating
01474 ; This code is for simulation debug only

01475 ; if usbSi M\xt >UsbFakeE
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LOC OBJECT CODE LI NE SOURCE TEXT
VALUE

01476 movlw  (UsbFakeE>>16) &Oxf f ;conmpare high order
01477 subwf usbSi m\xt +2, W ;
01478 bn Get UsbChar Pass
01479 bnz Get UsbChar Fai |
01480 movlw  (UsbFakeE>>8) &0xf f ;conpare mddl e order
01481 subwf usbSi m\xt +1, W ;
01482 bn Get UsbChar Pass
01483 bnz Get UsbChar Fai |
01484 movl w  UsbFakeE&Oxf f ; conpare | ow order
01485 subwf usbSi m\xt , W ;
01486 bn Get UsbChar Pass
01487 bz Get UsbChar Pass
01488 ; then return with "no char" indication
01489 Cet UsbChar Fail: bcf STATUS, C ;clear the carry bit
01490 return
01491 endi f

01492 Get UshChar Pass:

01493 ; receive the next character

01494 nmovf f ushSi m\xt +2, TBLPTRU

01495 nmovf f ushSi m\xt +1, TBLPTRH

01496 novf f usbSi m\xt , TBLPTRL

01497 tblrd *+ ;read the table byte then increnent
01498 nmovf f TBLPTRU, usbSi m\xt +2 ;store table pointer back
01499 novf f TBLPTRH, usbSi m\xt +1

01500 novf f TBLPTRL, usbSi mi\xt

01501 ; WReg still contains character

01502 bsf STATUS, C ;set the carry bit

01503 ; return

01504 return

01505 endi f ; if is_simulating
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LOC OBJECT CODE LI NE SOURCE TEXT
VALUE
01506 PAGE
01507 ;******************************************************************************
01508 ; Handl e the "Define Virtual Drive" command nessage pushes 5 bytes
01509 ; void CndDef VirtDrv()
01510 ; Define/ Redefine a virtual tape drive by setting its state per the
01511 ; command specific data supplied with this comrand and enabling erul ati on.
01512 ;
01513 ; Command specific data: (in usb buffer)
01514 ; 0 = tape drive address
01515 ; 1 = tape drive type
01516 ; 2 = drive state flags
01517 ; 3 = LRC
01518 ; 4 = tape position (low order)
01519 ; 5 = tape position (low order)
01520 ;
01521 ; Response dat a:
01522 ; 0 = return code, one of the bel ow codes will be returned
01523 ; RC_SUCCESS, RC_BAD_ADDR
01524 ;
01525 ; REG usage:
01526 ; REGD-5 initially used as scratch space, then ...
01527 ; REGD = Command/ Event code (usbCnd_Def Virt Drv)
01528 ; REGL = nunber of bytes to be sent fromUSB xmt buffer (1)
01529 ; REG2, 3 = nunber of bytes to be sent fromtape buffer (zero for this command)
01530 ;
01531 ;******************************************************************************
000416 01532 CrrdDef Virt Drv:
01533 ; Save the WREG on the stack
000416 6EEC 01534 novw PREI NCO
01535 ; Save REQD through REG on stack
000418 C??? FFEC 01536 nmovf f REGOD, PREI NCO
00041C C??? FFEC 01537 nmovf f REGL, PREI NCO
000420 C??? FFEC 01538 novf f REG2, PREI NCO
000424 C??? FFEC 01539 novf f REG3, PREI NCO
000428 C??? FFEC 01540 nmovf f REG4, PREI NCO
00042C C??? FFEC 01541 nmovf f REG5, PREI NCO
01542 ; Save FSR2 on stack
000430 CFD9 FFEC 01543 novf f FSR2L, PREI NCO
000434 CFDA FFEC 01544 novf f FSR2H, PREI NCO
01545 ; if drive address is valid
000438 EE25 F000 01546 | fsr FSR2, uBuf f er
00043C 50DE 01547 novf POSTI NC2, W
00043E 6E?? 01548 novw RECGO
000440 EC?? F??? 01549 call | sAddr Val id

000444 E1?? 01550 bnz CdDef Vi rt Drvl f 1f
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LOC OBJECT CODE LI NE SOURCE TEXT
VALUE
01551 ; Move new drive state into registers
000446 CFDE F??? 01552 novf f POSTI NC2, REGL ; DS_TYPE
00044A CFDE F??? 01553 nmovf f POSTI NC2, RE&2 ; DSTATE
00044E CFDE F??? 01554 novf f POSTI NC2, REG3 ; DS_LRC
000452 CFDE F??? 01555 novf f POSTI NC2, REG4 ; DS_TAPEPGCS | ow
000456 CFDE F??? 01556 nmovf f POSTI NC2, REGS ; DS_TAPEPGS hi gh
01557 ; Get addressability to the specified drive's area
00045A EE?? F07?? 01558 | fsr FSR2, dri velState-8 ;-8 for 0 origin
00045E 50?7? 01559 movf REGO, W ;drive address
000460 0BO7 01560 andlw  0x07
000462 0D08 01561 mullw 8 ;drive address * 8
000464 26D9 01562 addwf FSR2L ;add to FSR2 base addr
000466 6AES8 01563 clrf WREG
000468 22DA 01564 addwfc FSR2H
01565 ; Move the received state data to the appropriate drive area
00046A C??? FFDE 01566 nmovf f RE®, POSTI NC2 ; DSTATE
00046E C??? FFDE 01567 novf f REG3, POSTI NC2 ; DS_LRC
000472 C??? FFDE 01568 novf f REG4, POSTI NC2 ; DS_TAPEPGCS | ow
000476 C??? FFDE 01569 nmovf f REG5, POSTI NC2 ; DS_TAPEPGS hi gh
00047A C??? FFDE 01570 nmovf f REGL, POSTI NC2 ; DS_TYPE
01571 ; Convert the drive address to a bit nmask
00047E 50?? 01572 movf REGO, W ;drive address
000480 EC?? F??? 01573 call Addr 2Mask ;convert
01574 ; Enabl e the device
000484 12?7 01575 i or wf ANLS_MVASK, F
000486 12?7? 01576 i or wf ANLS_EMASK, F
01577 ; Set response return code = RC_SUCCESS
000488 EE25 F000 01578 I fsr FSR2, uBuf f er
00048C 0E00 01579 nmovlw  RC_SUCCESS
00048E 6EDF 01580 novw | NDF2
01581 ; endi f
000490 D??? 01582 bra CndDef Vi rt Drvl f 1x
01583 ; el se drive address is not valid
01584 ; Set response return code = RC_BAD ADDR
000492 EE25 F000 01585 CmdDef VirtDrvIfi1f I|fsr FSR2, uBuffer
000496 OEO1 01586 novliw  RC_BAD _ADDR
000498 6EDF 01587 novw | NDF2
01588 ; endel se
00049A 01589 CndDef Virt Drvlf 1x:
01590 ; Set up event code
00049A OE04 01591 moviw  usbCrd_Def VirtDrv
00049C 52?7 01592 novf REQO, F
01593 ; Initialize the nunmber of bytes to be transfered fromthe USB buffer
00049E OEO1 01594 moviw 1

0004A0 52?7 01595 nmovf REGL, F
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LOC OBJECT CODE
VALUE

0004A2
0004A4

0004A6

0004AA
0004AE
0004B2
0004B6
0004BA
0004BE
0004C2
0004C6

0004CA

0004CC

6A?7?
6A?7?

EC??

CFED
CFED
CFED
CFED
CFED
CFED
CFED
CFED

50ED

0012

F??7?

FFDA
FFD9
F227
F27?
F?27?
F227
F227
F227

Anal yzer Adapter,

01596

01597
01598

01599

01600
01601
01602
01603
01604
01605
01606
01607
01608
01609
01610
01611

01612

01613
01614

LI NE SOURCE TEXT
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Initialize the nunmber of bytes to be transfered fromthe Tape Date buffer

clrf RE&
clrf REG3

Send the message

cal | SendUsbMsg

i Rtn: Restore saved registers
CndDef VirtDrvRtn novff POSTDECO, FSR2H

nmovf f POSTDEQD, FSR2L
nmovf f POSTDECQO, REGS
nmovf f POSTDECD, REGA
nmovf f POSTDECO, REG3
nmovf f POSTDECQO, REG2
nmovf f POSTDECO, REGL
nmovf f POSTDECO, REQD

; Restore the WREG

return

nmovf POSTDECO, W

return

=0
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LOC OBJECT CODE LI NE SOURCE TEXT
VALUE
01615 PAGE
01616 ;******************************************************************************
01617 ; Handl e t he "Di agUpl oad Loopback" command nessage pushes 9 bytes
01618 ; void CndDi agUpl dLp()
01619 ; The prepared tape record has been into the Tape Data buffer.
01620 ; Instruct the adapter to:
01621 ; 1) Disable nonitoring and enulation of all drives except the addressed drive.
01622 ; 2) Wit for initial_delay seconds.
01623 ; 3) Pretend that the 1401 just conpleted witing the stored data to
01624 ; addressed dri ve.
01625 ; 4) |f repeat_count is non-zero, then repeat pretending to receive this
01626 ; record repeat_count times del aying repeat_ del ay between repetitions.
01627 ; Define/ Redefine a virtual tape drive by setting its state per the
01628 ; conmand specific data supplied with this command and enabling emnul ati on.
01629 ;
01630 ; Conmand specific data: (in usb buffer)
01631 ; 0 = tape drive address
01632 ; 1 =initial delay O (lowest order)
01633 ; 2 =initial delay 1
01634 ; 3 =initial delay 2
01635 ; 4 = initial delay 3
01636 ; 5 = repeat delay O (lowest order)
01637 ; 6 = repeat delay 1
01638 ; 7 = repeat delay 2
01639 ; 8 = repeat delay 3
01640 ; 9 = repeat count |ow
01641 ; 10= repeat count high
01642 ;
01643 ; Command specific data: (in tape data buffer)
01644 ; 0 - end = tape data to be sent back to the pc
01645 ;
01646 ; Response data
01647 ; 0 = return code, one of the bel ow codes will be returned
01648 ; RC_SUCCESS, RC_BAD_ADDR
01649 ;
01650 ; REG usage:
01651 ; Initially REQ-REGS are used for scratch purposes.
01652 ; REGD = Command/ Event code (usbCnd_Def Virt Drv)
01653 ; REGL = nunber of bytes to be sent fromUSB xmit buffer (1)
01654 ; REG2, 3 = nunber of bytes to be sent fromtape buffer (zero for this command)
01655 ;
01656 ;******************************************************************************
0004CE 01657 CmdDi agUpl dLp:
01658 ; Save the WREG on the stack

0004CE 6EEC 01659

MAI'N. ASM  8-16-2006 1:17:38 PAGE 43

movw PREI NCO
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LOC OBJECT CODE LI NE SOURCE TEXT
VALUE
01660 ; Save REQD through REG on stack
0004D0 C??? FFEC 01661 novf f REGOD, PREI NCO
0004D4 C??? FFEC 01662 nmovf f REGL, PREI NCO
0004D8 C??? FFEC 01663 novf f REG2, PREI NCO
0004DC C??? FFEC 01664 novf f REG3, PREI NCO
0004E0 C??? FFEC 01665 nmovf f REG4, PREI NCO
0004E4 C??? FFEC 01666 nmovf f REG5, PREI NCO
01667 ; Save FSR2 on stack
0004E8 CFD9 FFEC 01668 novf f FSR2L, PREI NCO
0004EC CFDA FFEC 01669 nmovf f FSR2H, PREI NCO
01670 ; if drive address is valid
0004F0 EE25 F000 01671 | fsr FSR2, uBuf f er
0004F4 50DF 01672 novf | NDF2, W
0004F6 6E?? 01673 novw RECGO
0004F8 EC?? F??? 01674 call | sAddr Val id
0004FC E1?? 01675 bnz CndDi agUpl dLpl f 1f
01676 ; Di sabl e 1401 tape channel services
0004FE 6A?? 01677 clrf ANLS_MVASK
000500 6A?? 01678 clrf ANLS_EMASK
01679 ; Convert the drive address to a bit mask
000502 50DF 01680 movf I NDF2, W ;drive address
000504 EC?? F?7?? 01681 cal | Addr 2Mask ;convert
01682 ; Specify that the 1401 is in session with the specified drive
000508 52?7 01683 novf ANLS_ACTI VE_DRV, F
01684 ; Set the Tape Buffer and Event USB Buffer semaphore to Idle State.
00050A 6A?? 01685 clrf TDS_SREQ
00050C 6A?? 01686 clrf TDS_RCODE
00050E 6A?? 01687 clrf EDS_SREQ
000510 6A?? 01688 clrf EDS_RCODE
01689 ; Get addressability to the specified drive's area
000512 50DF 01690 nmovf | NDF2, W ;drive address
000514 EE?? F0?? 01691 I fsr FSR2, drivelSt ate-8 ;-8 for O origin NEWFSR2
000518 0BO7 01692 andlw  0x07
00051A 0D08 01693 mullw 8 ;drive address * 8
00051C 26D9 01694 addwf FSR2L ;add to FSR2 base addr
00051E 6AES8 01695 clrf WREG
000520 22DA 01696 addwfc FSR2H
01697 ; Load the context of the addressed drive
000522 CFD9 F??? 01698 novf f FSR2L, ANLS_DRVCNTXT
000526 CFDA F??? 01699 nmovf f FSR2H, ANLS_DRVCNTXT+1
01700 ; Create an Upl oad Request Event in the TISMs USB buffer
00052A CFDE F??? 01701 novf f POSTI NC2, REG2 ; DSTATE
00052E CFDE F??? 01702 novf f POSTI NC2, REG3 ; DS_LRC
000532 CFDE F??? 01703 nmovf f POSTI NC2, REGA ; DS_TAPEPGCS | ow

000536 CFDE F??? 01704 movf f PCSTI NC2, REGS ; DS_TAPEPCS hi gh
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LOC OBJECT CODE LI NE SOURCE TEXT
VALUE
00053A EE25 F080 01705 I fsr FSR2, eBuf f er
00053E OE83 01706 nmovlw  usbEv_Upl dReq
000540 6EDE 01707 novwf POSTI NC2 ;event code
000542 C??? FFDE 01708 nmovf f REQD, POSTI NC2 ;drive address
000546 C??? FFDE 01709 novf f RE&, POSTI NC2 ; DSTATE
00054A C??? FFDE 01710 nmovf f REG3, POSTI NC2 ; DS_LRC
00054E C??? FFDE 01711 nmovf f REG4, POSTI NC2 ; DS_TAPEPGS | ow
000552 C??? FFDE 01712 novf f REG5, POSTI NC2 ; DS_TAPEPGCS hi gh
01713 ; Set length of event nessage
000556 OE06 01714 moviw 6
000558 6E?? 01715 novwf EDS_COUNT
01716 ; Store initial delay in its diagnostic state field
00055A EE25 F001 01717 | fsr FSR2, uBuf f er +1
00055E CFDE F??? 01718 novf f POSTI NC2, di agAl ar ni ne
000562 CFDE F??? 01719 nmovf f POSTI NC2, di agAl ar nili ne+1
000566 CFDE F??? 01720 nmovf f POSTI NC2, di agAl ar nili me+2
00056A CFDE F??? 01721 novf f POSTI NC2, di agAl ar nili me+3
01722 ; Store repeat delay in its diagnostic state field
00056E CFDE F??? 01723 nmovf f POSTI NC2, di agDel ayTi ne
000572 CFDE F??? 01724 nmovf f POSTI NC2, di agDel ayTi ne+1
000576 CFDE F??? 01725 novf f POSTI NC2, di agDel ayTi ne+2
00057A CFDE F??? 01726 novf f POSTI NC2, di agDel ayTi ne+3
01727 ; Store the repeat count in in its analyzer state field
00057E CFDE F??? 01728 novf f POSTI NC2, di agRepeat Cnt
000582 CFDE F??? 01729 novf f POSTI NC2, di agRepeat Cnt +1
01730 ; Enabl e the diagnostic timer alarm
000586 80?7? 01731 bsf di agCnt |, di ag_UpLdLb
01732 ; Set response return code = RC_SUCCESS
000588 0EO00 01733 nmovlw  RC_SUCCESS
00058A 6F00 01734 novw uBuf f er
01735 ; endi f
00058C D??? 01736 bra CndDi agUpl dLpl f 1x
01737 ; el se drive address is not valid
01738 Set response return code = RC_BAD ADDR
00058E OEO1 01739 O*nle agUpl dLpl f 1f movl w RC_BAD_ADDR
000590 6F00 01740 novwf uBuf f er
01741 endel se
000592 01742 ijD| agUpl dLpl f 1x:
01743 Set up event code (Now registers take on described purpose)
000592 OE04 01744 moviw  usbCrd_Def VirtDrv
000594 52?7 01745 nmovf RECO, F
01746 ; Initialize the nunmber of bytes to be transfered fromthe USB buffer =1
000596 OEO1 01747 noviw 1
000598 52?7 01748 nmovf REGL, F

01749 ; Initialize the nunber of bytes to be transfered fromthe Tape Date buffer =0
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00059A
00059C

00059E

0005A2
0005A6
0005AA
0005AE
0005B2
0005B6
0005BA
0005BE

0005C2

0005¢C4

6A??
6A??

EC??

CFED
CFED
CFED
CFED
CFED
CFED
CFED
CFED

50ED

0012

F???

FFDA
FFD9
F22?
F22?
F22?
F27?
F22?
F22?

Anal yzer Adapter,

01750
01751
01752
01753
01754
01755
01756
01757
01758
01759
01760
01761
01762

01763

01764
01765
01766

LI NE SOURCE TEXT
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clrf REG2
clrf REG3

; Send the nessage

cal | SendUsbMsg

; Rt n: Restore saved registers
CndDi agUpl dLpRt n nmovff  POSTDECO, FSR2H

) return

nmovf f POSTDECO, FSR2L
nmovf f POSTDECQO, REGS
nmovf f POSTDECO, REGA
nmovf f POSTDECO, REG3
nmovf f POSTDECQD, REG2
nmovf f POSTDECO, REGL
nmovf f POSTDECO, REQD

Rest ore the WREG

nmovf POSTDECO, W

return

PAGE 46



MPASM 4. 02 Rel eased MAI'N. ASM  8-16-2006 1:17:38 PAGE 47
1401 Tape Channel Anal yzer Adapter, Rev 0.1
Mai n | oop subroutines

LOC OBJECT CODE LI NE SOURCE TEXT
VALUE
01767 PAGE
01768 ;******************************************************************************
01769 ; Send the "Truncated Message Event" nessage pushes 7 bytes
01770 ; void RespondTrunc()
01771 ; Send the Truncated Event nessage. This nmessage shoul d include the data
01772 ; that was received up to a naxi numof 64 bytes. The nessage is conposed
01773 ; fromdata in the USB handler's state variables, data in the USB buffer,
01774 ; and for cetrain comrands, data in the Tape Data buffer.
01775 ;
01776 ; REG usage:
01777 ; REQ = Command/ Event code (by val ue input)
01778 ; REGL = nunber of bytes to be sent fromUSB xnmit buffer (by value input)
01779 ; RE&, 3 = nunber of bytes to be sent fromtape buffer (by value input)
81;2? ;******************************************************************************
0005C6 01782 RespondTrunc:
01783 ; Save the WREG on the stack
0005C6 6EEC 01784 novw PREI NCO
01785 ; Save REQ) through REGA on stack
0005C8 C??? FFEC 01786 nmovf f REGOD, PREI NCO
0005CC C??? FFEC 01787 novf f REGL, PREI NCO
0005D0 C??? FFEC 01788 novf f REG2, PREI NCO
0005D4 C??? FFEC 01789 novf f REG3, PREI NCO
01790 ; Save FSR2 on stack
0005D8 CFD9 FFEC 01791 novf f FSR2L, PREI NCO
0005DC CFDA FFEC 01792 novf f FSR2H, PREI NCO
01793 ; Set up event code
0005E0 OEFE 01794 nmovlw  usbEv_TruncMsg
0005E2 52?7 01795 novf REQO, F
01796 ; Initialize the nunber of bytes to be transfered fromthe Tape Date buffer = 0
0005E4 6A?? 01797 clrf RE&
0005E6 6A?? 01798 clrf REG3
01799 ; Set up byte count to be transnmitted fromthe USB buffer, limt to 64 bytes
0005E8 50?7? 01800 novf usbCount L, W
0005EA 6E?? 01801 novwf REGL
0005EC 0841 01802 sublw 65
OOO5EE E67?7? 01803 bn RespondTr uncLT65
0005F0 OE40 01804 novliw 64
0005F2 52?7 01805 novf REGL
0005F4 01806 RespondTruncLT65:
01807 ; if data was placed in the Tape Data buffer
0005F4 AE?? 01808 btfss usbSt at us, usbSs_St Tape
0005F6 D??? 01809 bra RespondTr uncl f 1f
01810 ; i f command==usbCnd_Dnl dRecord && adj usbCount>2

0005F8 0E09 01811 nmovliw  usbCrd_Dnl dRecord
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LOC OBJECT CODE LI NE SOURCE TEXT
VALUE
0005FA 62?7 01812 cpfseq usbState
0005FC D??7? 01813 bra RespondTr uncl f 2f
0005FE 50?7 01814 nmovf REGL, W
000600 0803 01815 sublw 3
000602 E7?? 01816 bnn RespondTr uncl f 2f
01817 ; Set tape data count = adjusted usb data count - 2
000604 50?7 01818 nmovf REGL, W
000606 0802 01819 sublw 2
000608 6E?? 01820 novw REG3
01821 ; Set usb data count = 2
00060A OEO02 01822 moviw 2
00060C 6E?? 01823 novw REGL
01824 ; endi f
00060E D??? 01825 bra RespondTr uncl f 2x
01826 el sei f command==usbCnrd_Di agUpl dLp && usbCount >6
000610 OE10 01827 RespondTruncI f2f noviw usbhCnd_Di agUpl dLp
000612 62?? 01828 cpfseq usbState
000614 D??? 01829 bra RespondTr uncl f 2x
000616 50?7? 01830 nmovf REGL, W
000618 0807 01831 sublw 7
00061A E7?? 01832 bnn RespondTr uncl f 2x
01833 ; Set tape data count = adjusted usb data count - 6
00061C 50?7 01834 novf REGL, W
00061E 0806 01835 sublw 6
000620 6E?? 01836 novw REG3
01837 ; Set usb data count = 6
000622 OEO06 01838 moviw 6
000624 6E?? 01839 novwf REGL
01840 endel sei f
000626 01841 RespondTr uncl f 2x:
01842 endif data was placed in the Tape Data buffer
000626 01843 RespondTruncI fif:
01844 ; Make roomfor 2 bytes at the front of the usb buffer by noving data forward
000626 C??? FFDO 01845 nmovf f usbRecNxt , FSR2L ;points to next avail |oc
00062A C??? FFDA 01846 nmovf f usbRecNxt +1, FSR2H
00062E 50DD 01847 nmovf POSTDEC2, W ; back up pointer by 1 byte
000630 OEO03 01848 noviw 3
01849 ;the below | oop only works if the usb buffer size <=256 bytes
000632 CFDD FFDB 01850 RespondTrunclLls novff POSTDEC2, PLUSW2 ;move data in buffer forward by 2 bytes
000636 66D9 01851 tstfsz FSR2L ;if low byte of FSR! =0
000638 D?7?7? 01852 bra RespondTruncLls ; then keep | ooping
01853 ; Insert the | ow order byte of the received | ength
00063A C??? FFDC 01854 novf f usbLengt hL, PREI NC2
01855 ; Insert the higgh order byte of the received length

00063E C??? FFDC 01856 movf f usbLengt hH, PREI NC2
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LOC OBJECT CODE LI NE SOURCE TEXT
VALUE
01857 ; Send the message
000642 EC?? F?7?7? 01858 cal | SendUsbMsg
01859 ; Rtn: Restore saved registers
000646 CFED FFDA 01860 RespondTruncRtn novf f POSTDECO, FSR2H
00064A CFED FFD9 01861 novf f POSTDECO, FSR2L
00064E CFED F?7?7? 01862 novf f POSTDECO, REG3
000652 CFED F?7?7? 01863 novf f POSTDECO, REG2
000656 CFED F?7?7? 01864 novf f POSTDECO, REGL
00065A CFED F?7?? 01865 novf f POSTDECO, REQD
01866 ; Restore the WREG
00065E 50ED 01867 novf POSTDECO, W
01868 ; return

000660 0012 01869 return
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LOC OBJECT CODE LI NE SOURCE TEXT
VALUE
01870 PAGE
01871 ;******************************************************************************
01872 ; Send the "CRC Error Event" nessage pushes 9 bytes
01873 ; void RespondCrcErr( REGD=expected CRC, REGL=received CRC)
01874 ; Send the Truncated Event nessage. This nmessage shoul d include the data
01875 ; that was received up to a naxi numof 64 bytes. The nessage is conposed
01876 ; fromdata in the USB handler's state variables, data in the USB buffer,
01877 ; and for cetrain comrands, data in the Tape Data buffer.
01878 ;
01879 ; REG usage:
01880 ; REQ = Command/ Event code (by val ue input)
01881 ; REGL = nunber of bytes to be sent fromUSB xnmit buffer (by value input)
01882 ; RE&, 3 = nunber of bytes to be sent fromtape buffer (by value input)
01883 ; REG4 = Expected CRC
01884 ; REG5 = Received CRC
01885 ;
01886 ;******************************************************************************
000662 01887 RespondCrcErr:
01888 ; Save the WREG on the stack
000662 6EEC 01889 novwf PREI NCO
01890 ; Save REQD through REGS on stack
000664 C??? FFEC 01891 novf f REGO, PREI NCO
000668 C??? FFEC 01892 novf f REGL, PREI NCO
00066C C??? FFEC 01893 novf f RE&, PREI NCO
000670 C??? FFEC 01894 novf f REG3, PREI NCO
000674 C??? FFEC 01895 novf f REG4, PREI NCO
000678 C??? FFEC 01896 novf f REG5, PREI NCO
01897 ; Save FSR2 on stack
00067C CFD9 FFEC 01898 novf f FSR2L, PREI NCO
000680 CFDA FFEC 01899 novf f FSR2H, PREI NCO
01900 ; Move Expected CRC to REGA
000684 C??? F??? 01901 nmovf f REQD, REHA
01902 ; Move Received CRC to REGH
000688 C??? F??? 01903 novf f REGL, REGS
01904 ; Set up event code
00068C OEFD 01905 nmovlw  usbEv_CRCError
00068E 52?7 01906 novf REQO, F
01907 ; Initialize the nunber of bytes to be transfered fromthe Tape Date buffer
000690 6A?? 01908 clrf REQ
000692 6A?? 01909 clrf REG3
01910 ; Set up byte count to be transmitted fromthe USB buffer, limt to 64 bytes
000694 50?7? 01911 novf usbCount L, W
000696 6E?? 01912 novw REGL
000698 0841 01913 sublw 65

00069A E6?? 01914 bn RespondCr cErr LT65

=0
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LOC OBJECT CODE LI NE SOURCE TEXT

VALUE
00069C OE40 01915 novliw 64
00069E 52?7 01916 novf REGL
0006A0 01917 RespondOrcErrLTGS

01918 ; if data was placed in the Tape Data buffer
0006A0 AE?? 01919 btfss usbSt at us, usbSs_St Tape
0006A2 D??7? 01920 bra RespondCr cErr | f 1f

01921 ; i f command==usbCnd_Dnl dRecord && adj usbCount>2
0006A4 OE09 01922 movl w  usbCnd_Dnl dRecord
0006A6 62?7 01923 cpfseq usbState
0006A8 D?7?7? 01924 bra RespondCr cErr | f 2f
0006AA 50?7 01925 nmovf REGL, W
0006AC 0803 01926 sublw 3
0006AE E7?? 01927 bnn RespondCr cErr | f 2f

01928 ; Set tape data count = adjusted usb data count - 2
0006B0 50?7 01929 nmovf REGL, W
0006B2 0802 01930 sublw 2
0006B4 6E?? 01931 novw REG3

01932 ; Set usb data count = 2
0006B6 OEO02 01933 moviw 2
0006B8 6E?? 01934 novwf REGL

01935 ; endi f
0006BA D??? 01936 bra RespondCr cErr | f 2x

01937 el sei f command==usbCnd_Di agUpl dLp && usbCount >6
0006BC OE10 01938 RespondOr CErrif2f movlw usbCrd_Di agUpl dLp
0006BE 62?? 01939 cpfseq usbState
0006C0 D??? 01940 bra RespondCr cErr | f 2x
0006C2 50?7 01941 nmovf REGL, W
0006C4 0807 01942 sublw 7
0006C6 E7?? 01943 bnn RespondCr cErr | f 2x

01944 ; Set tape data count = adjusted usb data count - 6
0006C8 50?7 01945 nmovf REGL, W
0006CA 0806 01946 sublw 6
0006CC 6E?? 01947 novw REG3

01948 ; Set usb data count = 6
0006CE OE06 01949 moviw 6
0006D0 6E?? 01950 novwf REGL

01951 endel sei f
0006D2 01952 RespondO’ cErrlf2x:

01953 endi f data was placed in the Tape Data buffer
0006D2 01954 RespondOr CErrlfaf:

01955 ; Make roomfor 2 bytes at the front of the usb buffer by noving data forward
0006D2 C??? FFDO 01956 nmovf f usbRecNxt , FSR2L ;points to next avail |oc
0006D6 C??? FFDA 01957 nmovf f usbRecNxt +1, FSR2H
0006DA 50DD 01958 nmovf POSTDEC2, W ; back up pointer by 1 byte

0006DC 0EO03 01959 moviw 3
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LOC OBJECT CODE LI NE SOURCE TEXT
VALUE
01960 ;the below | oop only works if the usb buffer size <=256 bytes
0006DE CFDD FFDB 01961 RespondCrcErrL1ls nmovff POSTDEC2, PLUSW2 ;nove data in buffer forward by 2 bytes
0006E2 66D9 01962 tstfsz FSR2L ;if low byte of FSR! =0
0006E4 D??? 01963 bra RespondCr cErrL1s ; then keep | ooping
01964 ; Insert the received CRC
0006E6 C??? FFDC 01965 nmovf f REGB, PREI NC2
01966 ; Insert the expected crc
0006EA C??? FFDC 01967 novf f REG4, PREI NC2
01968 ; Send the message
0006EE EC?? F??? 01969 call SendUsbMsg
01970 ; Rtn: Restore saved registers
0006F2 CFED FFDA 01971 RespondCrcErrRtn novff POSTDECQO, FSR2H
0006F6 CFED FFD9 01972 novf f POSTDECO, FSR2L
0006FA CFED F??? 01973 novf f POSTDECO, REGS
0006FE CFED F??? 01974 nmovf f POSTDECO, REGA
000702 CFED F??? 01975 nmovf f POSTDECO, REG3
000706 CFED F??? 01976 novf f POSTDECO, REG2
00070A CFED F??? 01977 novf f POSTDECO, REGL
00070E CFED F??? 01978 nmovf f POSTDECO, REQD
01979 ; Restore the WREG
000712 50ED 01980 novf POSTDECO, W
01981 ; return

000714 0012 01982 return
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LOC OBJECT CODE
VALUE

000716

000716

000718
00071C
000720
000724

000728
00072A

00072C
00072E

000730
000732
000734
000736
000738
00073A
00073C

00073C
00073E

000740
000742
000744
000746

6EEC

Cc???
c???
c???
Cc???

OEFC
52?7

6A??
6A??

50?77
6E??
0841
E6??
0E40
5277

AE??
D???

OEO09
6277
D???
50??

FFEC
FFEC
FFEC
FFEC

01983
01984
01985

01986 ;

Anal yzer Adapter,

PAGE

Rev 0.1

LI NE SOURCE TEXT

MAI'N. ASM 8- 16-2006

1:17:38

PAGE 53

ckkkhkhkhkhkhkhkhkhkhkhhkhhkhkhkhkhkhkhhkhhhhhhhhkhhhhhhkhkhkhhhhhhhhhhhkhhhhkhhhhhkhkhhkhkhkhkhkhkhkhkhkhkhkkkxk*x*x*%

01987 ;

01988
01989

01990
01991

01992
01993

01994 ;
01995
01996

ckkkhkhkhkhkhkhkhkhkhkhhkhkhkhkhhkhkhkhhkhkhkhhhhhhkhkhkhkhhkhhkhkhhhhhhhhhkhhkhhkhkhkhkhkhhkhkhkhkhkhkhkhkhkhkhkhkhkkkkkxkxkx*x*%

01997
01998

01999

02000
02001
02002
02003
02004
02005
02006
02007
02008
02009
02010
02011

Respond]

02012

02013
02014
02015
02016
02017
02018
02019

02020

02021
02022
02023
02024
02025
02026
02027

Respondl

Send the "Invalid Command Event"
voi d Respondl nvCmd()

Send the Invalid Comrmand Event nessage.
data that was received up to a maxi mum of 64 bytes.

nmessage

pushes 5 bytes

Thi s message shoul d i nclude the

The nessage i s

conposed fromdata in the USB handler's state variables, data in the USB

buffer, and for cetrain comands,

REG usage:

REQ = Command/ Event code (by val ue input)
REGL = nunber of bytes to be sent fromUSB xnmit buffer (by value input)
RE&, 3 = nunber of bytes to be sent fromtape buffer (by value input)

nvCnd:

Save the WREG on the stack
movw PREI NCO

Save REQ) through REG3 on stack
nmovf f REGOD, PREI NCO
novf f REGL, PREI NCO
novf f REG2, PREI NCO
nmovf f REG3, PREI NCO

Set up event code

data in the Tape Data buffer.

movlw  usbEv_I nval i dCnd
nmovf REQD, F
Initialize the nunber of bytes to be transfered fromthe Tape Date buffer
clrf RE&
clrf REG3
Set up byte count to be transnmitted fromthe USB buffer, Ilimt to 64 bytes
nmovf usbCount L, W
movwf REGL
sublw 65
bn Respondl nvCndLT65
movliw 64
nmovf REGL
nvCndLT65:

if data was placed in the Tape Data buffer

bt fss
bra

usbSt at us, usbSs_St Tape
Respond! nvCndl f 1f

i f command==usbCnd_Dnl dRecord && adj

movl w
cpfseq
bra
nmovf

usbCnd_Dnl dRecord
usbSt at e

Respond! nvCndl f 2f
REGL, W

usbCount >2

0
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Mai n | oop subroutines

LOC OBJECT CODE LI NE SOURCE TEXT
VALUE
000748 0803 02028 sublw 3
00074A E7?? 02029 bnn Respondl nvCndl f 2f
02030 ; Set tape data count = adjusted usb data count - 2
00074C 50?7 02031 novf REGL, W
00074E 0802 02032 sublw 2
000750 6E?? 02033 novwf REG3
02034 ; Set usb data count = 2
000752 OEO02 02035 nmovlw 2
000754 6E?? 02036 novw REGL
02037 ; endi f
000756 D??? 02038 bra Respondl nvCndl f 2x
02039 el sei f command==usbCrd_Di agUpl dLp && usbCount >6
000758 OE10 02040 Respondl nvCdl! f 2f novl w usbCnd_ D agUpl dLp
00075A 62?? 02041 cpfseq usbsSt ate
00075C D??? 02042 bra Respondl nvCndl f 2x
00075E 50?7 02043 nmovf REGL, W
000760 0807 02044 sublw 7
000762 E7?? 02045 bnn Respondl nvCndl f 2x
02046 ; Set tape data count = adjusted usb data count - 6
000764 50?7? 02047 nmovf REGL, W
000766 0806 02048 sublw 6
000768 6E?? 02049 novw REG3
02050 ; Set usb data count = 6
00076A OEO06 02051 moviw 6
00076C 6E?? 02052 novw REGL
02053 endel sei f
00076E 02054 Respondl nvCndl! f 2x:
02055 endif data was placed in the Tape Data buffer
00076E 02056 Respondl nvCndl f 1f :
02057 ; Send the message
00076E EC?? F??? 02058 call SendUsbMsg
02059 ; Rtn: Restore saved registers
000772 CFED F??? 02060 Respondl nvCndRt n novf f POSTDECO, REG3
000776 CFED F??? 02061 novf f POSTDECO, REG2
00077A CFED F??? 02062 nmovf f POSTDECO, REGL
00077E CFED F??? 02063 nmovf f POSTDECO, REQD
02064 ; Restore the WREG
000782 50ED 02065 novf POSTDECO, W
02066 ; return

000784 0012 02067 return
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Mai n | oop subroutines

LOC OBJECT CODE LI NE SOURCE TEXT
VALUE
02068 PAGE
02069 ;******************************************************************************
02070 ; Send USB Message pushes 11 bytes
02071 ; void SendUsbMsg(REQ=cnd/event, REGlL=bytes_in_USB buffer,
02072 ; RE&=byt es_i n_t ape_buffer_I ow, 3=byt es_i n_t ape_buf f er _hi gh)
02073 ; A nessage constructed fromthe input paraneters and transnmitted on the
02074 ; usb bus. |If data to be sent exists in both the USB and tape buffers, the
02075 ; data fromthe usb buffer is sent first.
02076 ; If sending the message tines out, then the anal yzer status is updated
02077 ; to show the failure.
02078 ;
02079 ; REG usage:
02080 ; REGD = Command/ Event code (by val ue input)
02081 ; REGL = nunber of bytes to be sent fromUSB xnmit buffer (by value input)
02082 ; REG2, 3 = nunber of bytes to be sent fromtape buffer (by value input)
02083 ; REX4, 5 = conputed total nessage |ength
02084 ; REG6 = Accunul ated CRC
02085 ; REG/ = not used.
02086 ;
02087 ; FSR2 is used as a buffer pointer
02088 ;
02089 ;******************************************************************************
000786 02090 SendUsbMsg:
02091 ; Save the WREG on the stack
000786 6EEC 02092 novw PREI NCO
02093 ; Save REQD through REG/ on stack
000788 C??? FFEC 02094 novf f REGOD, PREI NCO
00078C C??? FFEC 02095 novf f REGL, PREI NCO
000790 C??? FFEC 02096 novf f REG2, PREI NCO
000794 C??? FFEC 02097 novf f REG3, PREI NCO
000798 C??? FFEC 02098 nmovf f REG4, PREI NCO
00079C C??? FFEC 02099 nmovf f REG5, PREI NCO
0007A0 C??? FFEC 02100 novf f REGS, PREI NCO
0007A4 C??? FFEC 02101 novf f REG?7, PREI NCO
02102 ; Save FRS2 on stack
0007A8 CFD9 FFEC 02103 nmovf f FSR2L, PREI NCO
0007AC CFDA FFEC 02104 novf f FSR2H, PREI NCO
02105 ; Try
02106 ; Conmput e message_l ength = | ength(usb buffer data) + | ength(tape buffer data) + 1
0007B0 C??? F??? 02107 nmovf f RE&, REHA ;compute length in REA, 5
0007B4 C??? F??? 02108 nmovf f REG3, REGS
0007B8 80D8 02109 bsf STATUS, C ;add 1 for conmand/ event code byte
0007BA 50?? 02110 novf REGL, W
0007BC 22?7 02111 addwfc REHA, F

0007BE 6AE8 02112 clrf VWREG
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LOC OBJECT CODE LI NE SOURCE TEXT
VALUE
0007C0 22?7 02113 addwfc REGS, F
02114 ; Initialize working CRC
0007C2 6A?? 02115 clrf REGS
02116 ; Send Start flag
0007C4 OEFO 02117 novlw  USB_START_FLAG
0007C6 EC?? F??? 02118 call SendUsbChar
0007CA E2?? 02119 bc SendUsbMsgCat ch
02120 ; Send Length bytes
0007CC 50?7? 02121 novf REG4, W
0007CE EC?? F??? 02122 call SendUsbChar
0007D2 E2?? 02123 bc SendUsbMsgCat ch
0007D4 50?7? 02124 novf REG5, W
0007D6 EC?? F??? 02125 call SendUsbChar
0007DA E2?? 02126 bc SendUsbMsgCat ch
02127 ; Send Response/ Event Code and accunul ate CRC
0007DC 50?7 02128 nmovf REGO, W
0007DE 2677 02129 addwf REGS, F ;accumirce
0007E0 EC?? F??? 02130 call SendUsbChar
0007E4 E2?? 02131 bc SendUsbMsgCat ch
02132 ; Send Ti mestanp and accunul ate CRC
0007E6 EC?? F?7?? 02133 cal | Get Ti nest anp ;timestanp is on stack
0007EA 50ED 02134 movf POSTDECO, W ;get tinmestanp byteO
0007EC 26?7 02135 addwf REGS, F ;accumlrc
0007EE EC?? F??? 02136 call SendUsbChar
0007F2 E2?? 02137 bc SendUsbMsgCat ch
0007F4 50ED 02138 movf POSTDECO, W ;get tinmestanp bytel
0007F6 26?7 02139 addwf REGS, F ;accumlrec
0007F8 EC?? F??? 02140 call SendUsbChar
0007FC E2?? 02141 bc SendUsbMsgCat ch
0007FE 50ED 02142 movf POSTDECO, W ;get tinestanp byte2
000800 26?7? 02143 addwf REGS, F ;accumlrec
000802 EC?? F??? 02144 call SendUsbChar
000806 E2?? 02145 bc SendUsbMsgCat ch
000808 50ED 02146 movf POSTDECO, W ;get tinestanp byte3
00080A 26?7 02147 addwf REGS, F ;accumlrc
00080C EC?? F??? 02148 call SendUsbChar
000810 E2?? 02149 bc SendUsbMsgCat ch
02150 ; whi | e (bytes_i n_USB_buff er ==0)
000812 EE25 F000 02151 I fsr FSR2, uBuf f er
000816 50?7 02152 SendUsbMsglLls nmovf REGL, W
000818 E0?? 02153 bz SendUsbMsgL1x
02154 ; Send next character fromusb buffer and accunul ate CRC
00081A 50DE 02155 novf POSTI NC2, W
00081C 26?7 02156 addwf REGS, F ;accumlrc

00081E EC?? F??? 02157 call SendUsbChar
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LOC OBJECT CODE
VALUE

000822

000824
000826

000828
00082A

00082A
00082E
000830
000832
000834
000836

000836
000838
00083A
00083E

000840
000842
000844
000846

000848
00084A

00084A
00084C
00084E
000852
000854
000856
00085A
00085C
00085E

00085E

000860

E27?7?

OEO1
5E??

D?7??

EE26 FO00
50??
E1??
50?7?
E0??

50DE
2677
EC?? F???
E2?7?

OEO1
5E??
6AE8
5A??

D?2?
50?7?
6CE8
EC?? F??7?
E27?27?
OEFO
EC?? F??7?
E27?27?

D??7?

86?7

CFED FFDA

02158
02159
02160
02161

02162

02163
02164

02165

02166
02167
02168
02169
02170
02171
02172
02173
02174
02175
02176
02177
02178
02179
02180
02181

02182 ;

02183
02184
02185
02186
02187
02188
02189

02190

02191
02192
02193

02194 ;

02195
02196
02197
02198
02199

02200

02201
02202

Anal yzer Adapter, Rev 0.1

LI NE SOURCE TEXT

MAI'N. ASM  8-16-2006 1:17:38 PAGE 57

bc SendUsbMsgCat ch
; bytes_in_USB buffer--
mviw 1
subwf REGL, F
endwhi | e
bra SendUsbMsgL1s
SendUsbMsgL1x:
; whil e (bytes_in_tape_buffer!=0)
| fsr FSR2, t Buf f er
SendUsbMsgL2s nmovf RE&, W
bnz SendUsbMsgL2ss
movf REG3, W
bz SendUsbMsgL2x
SendUsbMsgL2ss:
; Send next character fromtape data buffer and accunulate CRC
novf POSTI NC2, W
addwf REGS, F ;accumlrc
cal | SendUsbChar
bc SendUsbMsgCat ch
; bytes_in_tape_buffer--
mviw 1
subwf RE®, F
clrf WREG
subwfb REG3, F
endwhi | e
bra SendUsbMsgL2s
SendUsbMsgL2x:
; Send CRC
movf REGS, W
negf VREG ;formlrc
cal | SendUsbChar
bc SendUsbMsgCat ch
Send Stop flag
movlw  USB_START_FLAG
cal | SendUsbChar
bc SendUsbMsgCat ch
endtry
bra SendUsbMsgRt n
; catch Condition(USB tineout)
SendUsbMsgCat ch:
; Indicate tinmeout in analyzer status
bsf ANLS_STATUS, ANLS_UsbTi meout
; endcat ch
; Rtn: Restore saved registers, instructions fromhere down can't change STATUS C
SendUsbMsgRt n novf f POSTDECO, FSR2H



MPASM 4. 02 Rel eased MAI'N. ASM  8-16-2006 1:17:38 PAGE 58
1401 Tape Channel Anal yzer Adapter, Rev 0.1
Mai n | oop subroutines

LOC OBJECT CODE LI NE SOURCE TEXT
VALUE

000864 CFED FFD9 02203 nmovf f POSTDECQO, FSR2L

000868 CFED F??? 02204 nmovf f POSTDECO, REG7

00086C CFED F??? 02205 nmovf f POSTDECO, REGG

000870 CFED F??7? 02206 nmovf f POSTDECO, REGH

000874 CFED F??? 02207 nmovf f POSTDECO, REA

000878 CFED F??? 02208 nmovf f POSTDECO, REG3

00087C CFED F??? 02209 nmovf f POSTDECO, RE&2

000880 CFED F??7? 02210 nmovf f POSTDECO, REGL

000884 CFED F??7? 02211 nmovf f POSTDECO, REQD
02212 ; Restore the WREG

000888 50ED 02213 nmovf POSTDECO, W
02214 ; return

00088A 0012 02215 return

02216
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LOC OBJECT CODE LI NE SOURCE TEXT
VALUE

02217 PAGE
02218 ;******************************************************************************
02219 ; Transmt Event on USB pushes 11 bytes
02220 ; void XmtEvent()
02221 ; A message constructed from Event Buffer and its byte count
02222 ; usb bus.
02223 ; I f sending the nessage tines out, then the anal yzer status is updated
02224 ; to show the failure.
02225 ;
02226 ; REG usage:
02227 ; REGL = nunber of bytes to be sent fromUSB xmt buffer (decrinented)
02228 ; REG6 = Accunul ated CRC
02229 ;
02230 ; FSR2 is used as a buffer pointer
02231 ;

02232 ckkkhkhkhkhkhkhkhkhkhkhkhhkhhkhhkhkhkhkhkhhkhhhhhhkhkhhhhhhkhhhhhhhhhhhhkhhhhkhkhkhhkhkhkhkhkhkhkhkhkhkhkhkhkhkhkkkxkx*x*%
’

00088C 02233 Xmit Event:

02234 ; Save the WREG on the stack
00088C 6EEC 02235 nmovwf PREI NCO
02236 ; Save REGL and REG6 on stack
00088E C??? FFEC 02237 novf f REGL, PREI NCO
000892 C??? FFEC 02238 novf f REG6, PREI NCO
02239 ; Save FRS2 on stack
000896 CFD9 FFEC 02240 nmovf f FSR2L, PREI NCO
00089A CFDA FFEC 02241 novf f FSR2H, PREI NCO
02242 ; Try
02243 ; Initialize working CRC
00089E 6A?? 02244 clrf REGS
02245 ; Send Start flag
0008A0 OEFO 02246 movlw  USB_START_FLAG
0008A2 EC?? F?7?? 02247 cal | SendUsbhChar
0008A6 E2?? 02248 bc Xmi t Event Cat ch
02249 ; Send Length bytes
0008A8 507?7? 02250 nmovf EDS_COUNT, W
0008AA 6E?? 02251 nmovwf REGL
0008AC EC?? F?7?? 02252 cal | SendUsbChar
0008B0 E2?7? 02253 bc Xmi t Event Cat ch
0008B2 6AE8 02254 clrf WREG
0008B4 EC?? F??? 02255 cal | SendUsbChar
0008B8 E2?7? 02256 bc Xmi t Event Cat ch
02257 ; Event Code and accunul ate CRC
0008BA EE25 F080 02258 | fsr FSR2, eBuf f er
0008BE 50DE 02259 nmovf PCOSTI NC2, W
0008C0 26?7? 02260 addwf REGS, F ;accumirce

0008C2 EC?? F??? 02261 call SendUsbChar
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LOC OBJECT CODE

VALUE

0008C6
0008C8

0008CA
0008CE
0008D0
0008D2
0008D6
0008D8
0008DA
0008DC
0008EO
0008E2
0008E4
0008E6
0008EA
0008EC
0008EE
0008F0
0008F4

0008F6
0008F8

0008FA
0008FC
0008FE
000902

000904

000906
000908

000908
00090A
00090C
000910

000912
000914
000918

00091A

E2?7?
067?72

EC??
50ED
267??
EC??
E27?7?
50ED
267??
EC??
E27?7?
50ED
2677
EC??
E2?7?
50ED
2677
EC??
E2?7?

507?72
E0??

50DE
267??
EC??
E2?7?

06?7?
D?7??
50?77
6CE8
EC??
E27?27
0EFO
EC??
E27?27

D?7??

F???

F22?

F?2?

F22?

F?2?

F22?

F??7?

F?2?

02262
02263
02264
02265
02266
02267
02268
02269
02270
02271
02272
02273
02274
02275
02276
02277
02278
02279
02280
02281
02282
02283
02284
02285
02286
02287
02288
02289

Anal yzer Adapter,

Rev 0.1

LI NE SOURCE TEXT

bc
decf
Send Ti mest anp
cal l
nmovf
addwf
cal |
bc
nmovf
addwf
cal |
bc
nmovf
addwf
cal |
bc
nmovf
addwf
cal |
bc
while (bytes_i

’Xm' t Event L1s nmovf

02290

02291

02292

02293
02294

02296
02297
02298
02299

02300

02301
02302
02303

02304

02305

02306 ;

Xm t Event L1x:
02295 ;

bz

MAI'N. ASM  8-16-2006 1:17:38

Xm t Event Cat ch

REGL

and accunul ate CRC
Get Ti nest anp ;timestanp is on stack
POSTDECO, W ;get tinmestanp byteO
REGS, F ;accumirce
SendUsbChar
Xm t Event Cat ch
POSTDECO, W ;get tinmestanp bytel
REGS, F ;accumirce
SendUsbChar
Xm t Event Cat ch
POSTDECO, W ;get tinmestanp byte2
REGG, F ;accumlirc
SendUsbChar
Xm t Event Cat ch
POSTDECO, W ;get tinmestanp byte3
REGG, F ;accumlirc
SendUsbChar

Xm t Event Cat ch
n_Event _buf f er ==0)
REGL, W

Xm t Event L1x

PAGE 60

Send next character fromevent buffer and accunul ate CRC

nmovf

addwf

cal

bc

bytes_i n_eve

decf
endwhi | e

bra

Send CRC
nmovf
negf
cal |
bc
Send Stop flag
nmovl w
cal |
bc
endtry
bra
catch Condition(

PCOSTI NC2, W

REGG, F ;accumlirc
SendUsbhChar

Xmi t Event Cat ch

nt_buffer--

REGL

Xmi t Event L1s

REGG, W

WREG ;formlrc
SendUshbChar

Xm t Event Cat ch

USB_START_FLAG
SendUsbChar
Xm t Event Cat ch

Xmi t Event Rt n
USB ti neout)
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LOC OBJECT CODE
VALUE

00091C

00091C 86?7

00091E CFED FFDA

000922 CFED FFD9

000926 CFED F???

00092A CFED F???

00092E 50ED

000930 0012

02307
02308
02309

02310

02311
02312
02313
02314
02315
02316
02317

02318

02319

LI NE SOURCE TEXT

Xm t Event Cat ch

MAI'N. ASM  8-16-2006 1:17:38 PAGE 61

; Indicate tinmeout in analyzer status

; endcat ch
s Rtn: Restore
Xmi t Event Rt n

bsf ANLS_STATUS, ANLS_UsDbTi neout

saved registers, instructions fromhere down can't change STATUS C
nmovf f POSTDECO, FSR2H

nmovf f POSTDECO, FSR2L

novf f POSTDECO, REG5

novf f POSTDECO, REGL

; Restore the WREG

return

nmovf POSTDECO, W

return
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LOC OBJECT CODE
VALUE

000932

000932

000934
000938
00093C
000940
000944
000948
00094C
000950

000954
000956
000958
00095A

00095C

6EEC

Cc???
Cc???
c???
c???
Cc???
Cc???
c???
Cc???

6A??
6A?7?
6A?7?
6A?7?

FFEC
FFEC
FFEC
FFEC
FFEC
FFEC
FFEC
FFEC

02320
02321
02322

02323 ;
02324 ;

02325
02326

02327 ;
02328 ;

02329
02330

02331 ;
02332 ;
02333 ;

02334
02335

02336 ;
02337 ;

02338
02339

02340 ;

02341
02342
02343
02344

02345 ;

02346
02347
02348
02349
02350
02351
02352
02353
02354
02355
02356
02357
02358
02359
02360
02361
02362
02363
02364

LI NE SOURCE TEXT

MAI'N. ASM  8-16-2006 1:17:38 PAGE 62
Anal yzer Adapter, Rev 0.1
PAGE
;******************************************************************************
; Send character to USB interface pushes 9 bytes
(STATUS_C tinmeout) SendUsbChar (WREG=character to be sent)
Notes the tine when the USB interface started bl ocking execution.
; If it blocks for nmore than xxx seconds, transm ssion is aborted.
Stack setup
0 to -3 = Sanpled Tinestanp, pushed by GetTi mestanp
; -4 = Saved REG/
; -5 = Saved REGS
-6 = Saved REGH
-7 = Saved REA
-8 = Saved REG3
; -9 = Saved RE&
; -10 = Saved REGL
-11 = Saved REQD
-12 = Saved WREG
; REGD through REG3 are used to hold an int al arm val ue.
REGA t hrough REG/ are used for tine stanp arithmatic
SendUsbChar :
; Save the character to be sent (WREG on the stack
movwf PREI NCO
Save REQD through REG/ on stack
novf f REGOD, PREI NCO
novf f REGL, PREI NCO
novf f REG2, PREI NCO
novf f REG3, PREI NCO
nmovf f REG4, PREI NCO
nmovf f REG5, PREI NCO
novf f REGS, PREI NCO
novf f REG?7, PREI NCO
; Set Alarmto OFF
clrf REGD ;1 owest order byte
clrf REGL
clrf RE&2
clrf REG3
; while the USB chip is not ready to accept a character
SendUsbChar Lp:
if is_simulating
movf REGO, W ;i f sinulating, proceed when al arm | ow byte==0
bz SendUsbChar EL
el se ;not simulating
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VALUE

00095C
00095E
000960
000962

000964
000966
000968
00096A
00096C
00096E
000970
000972

00047
000974
000978
00097C
000980
000984
000988
00098A
00098C
00098E
000990
000992
000994
000996

000998

00099A
00099E
0009A2
0009A6
0009AA
0009AE
0009B0
0009B2
0009B4
0009B6
0009B8
0009BA

90D8
B881
80D8
E3??

6677
D??7?
66?7
D???
6677
D??7?
6677
D???

869

EC??
CFED
CFED
CFED
CFED
OEO1
267??
OEO1
2277
OEO1
2277
OEOO
2277

D?7??

EC??
CFED
CFED
CFED
CFED
50?7?
5E?7?
50?77
5A??
50?7?
5A?7?
50?77

F??7?
F???
F???
F??7?
F??7?

F??7?
F???
F???
F??7?
F??7?
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02365
M
M
M
02366
02367
02368
02369
02370
02371
02372
02373
02374
02375
02376
02377
02378
02379
02380
02381
02382
02383
02384
02385
02386
02387
02388
02389
02390
02391
02392
02393

02394 ;

02395
02396
02397
02398
02399
02400
02401
02402
02403
02404
02405
02406

LI NE SOURCE TEXT

endi f
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i nput
bcf
btfsc
bsf
bnc
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TXE
STATUS, C

;get TXE#, put in carry bit

(31756) >>380xf f , (31756) &0x07, 0

STATUS, C
SendUsbChar EL

;simulating test

; if there is no alarmtine set

ONE_M NUTE

SendUsbChar NSet

; endi f

éendUsthar Set

Set

tstfsz
bra
tstfsz
bra
tstfsz
bra
tstfsz
bra

REQD
SendUsbChar NSet
REGL
SendUsbChar NSet
RE®
SendUsbChar NSet
REG
SendUsbhChar NSet

carry bit off neans roomis avail able

;test |owest order alarmbyte

;test highest order alarmbyte

an alarmtime about 1 minute in the future
292969 ;ticks, each tick is .2 mlliseconds

EQU
cal l
nmovf f
nmovf f
nmovf f
nmovf f
movl w
addwf
movl w
addwf ¢
movl w
addwf ¢
movl w
addwf ¢

bra SendUsbChar LG
elseif the alarmtine has been exceeded

call
nmovf f
nmovf f
nmovf f
nmovf f
nmovf
subwf
nmovf
subwf b
nmovf
subwf b
nmovf

Get Ti nest anp
POSTDECO, REQD
POSTDECO, REGL
POSTDECO, REG2
POSTDECO, REG3
ONE_M NUTE&&OXT f

; pop Tinestanp into RER]- REG3

;advance tinestanp one minute

REQD, F ;formbyte 0
ONE_M NUTE>>8&&0xT f
REGL, F ;formbyte 1
ONE_M NUTE>>16&&0xf f
RE®, F ;formbyte 2
ONE_M NUTE>>24&80xf f
REG3, F ;formbyte 3
; conti nue

Get Ti nest anp
POSTDECO, REGA
POSTDECO, REGS
POSTDECO, REGS
POSTDECO, REGY
REGO, W
REA, F
REGL, W

REG5, F
REG, W
REGS, F
REG3, W

; pop Tinestanp into REGA- REGY

;current _tinme - alarmtine
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LOC OBJECT CODE
VALUE

0009BC
0009BE

000900

0009C2

0009C4
0009C6

0009C6
0009C8
0009CA
0009CC

000900

0009D2

0009D4

0009D6
0009DA
0009DE
0009E2
0009E6
0009EA
0009EE
0009F2

0009F6

0009F8

5A?7?
E6?7?

80D8

D?7??

D??7?

OEOO
6E8D
OEO02
CFEB

8486

9486

9008

CFED
CFED
CFED
CFED
CFED
CFED
CFED
CFED

50ED

0012

FF8C

F???
F???
F???
F???
F???
F???
F???
F???

02407
02408
02409
02410

02411

02412
02413
02414
02415
02416
02417
02418
02419
02420
02421
02422
M

02423
M
02424
02425
02426
02427
02428
02429
02430
02431
02432
02433
02434
02435
02436

02437 ;

02438
02439
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LI NE SOURCE TEXT

subwfb REGY7, F
bn SendUsbChar LG ;neg neans no tineout yet
; I ndicate tinout occurred
bsf STATUS, C ;Instructions after this cant change STATUS C
goto Rtn
bra SendUsbChar Rt n
; endel sei f
; endewhil e USB chip is not ready to accept a character
SendUsbCharLG bra SendUsbChar Lp ;goto the top of the while | oop
SendUsbChar EL:
; Gve it the character
movlw  SELUSB
movwf LATE ;sel ect the USB device
mvlw 2
nmovf f PLUSW), LATD ;wite the data to the data bus
out put _hi gh USB_WR ;strobe the USB chip to accept it
bsf (31794) >>3&0xf f, (31794) &0x07, 0
out put _| ow USB _WR ;wites on the high to low transition
bcf (31794) >>38&0xf f, (31794) &0x07, 0
; I ndi cat e good conpl etion
bcf STATUS, C
; Rt n: Restore saved registers, instructions fromhere down can't change STATUS C
SendUsbChar Rt n  novf f POSTDECO, REGY

novf f POSTDECQO, REG5
movf f POSTDECO, REGS
movf f POSTDECO, REGA
novf f POSTDECQO, REG3
novf f POSTDEQD, REG2
movf f POSTDECO, REGL
movf f POSTDECO, REQD
; Restore the WREG
novf POSTDECO, W
return
return
SUBTI TLE "Utility Subroutines"
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Utility Subroutines

LOC OBJECT CODE LI NE SOURCE TEXT
VALUE
02440 PACE
02441 ;******************************************************************************
02442 ; Drive address to bit conversion subroutine" pushes 3 bytes
02443 ; (WREG=bi t mask) Addr2Mask( WREG=addr ess)
02444 ;
0009FA 02445 Addr 2Mask:
02446 ; Save Tabl e Reg on stack
0009FA CFF6 FFEC 02447 nmovf f TBLPTRL, PREI NCO
0009FE CFF7 FFEC 02448 nmovf f TBLPTRH, PREI NCO
000A02 CFF8 FFEC 02449 nmovf f TBLPTRU, PREI NCO
02450 ; Push addr offset into table pointer reg
000A06 52F6 02451 movf TBLPTRL, F
000A08 6AF7 02452 clrf TBLPTRH
O00AOA G6AF8 02453 clrf TBLPTRU
02454 ; Add tabl e base address into table pointer reg
000AOC 0E?? 02455 moviw | ow Addr 2MaskTbl
O00AOE 26F6 02456 addwf TBLPTRL
000A10 OE?? 02457 movl w  hi gh Addr 2MaskTbl
000A12 22F7 02458 addwf ¢  TBLPTRH
000A14 OE?? 02459 movlw  upper Addr 2MaskTbl
000A16 22F8 02460 addwfc  TBLPTRU
02461 ; Load the byte fromthe table
000A18 0008 02462 tblrd *
02463 ; Rt n: Restore saved registers
000A1A CFED FFF8 02464 Addr 2MaskRt n nmovf f POSTDECO, TBLPTRU
000AlE CFED FFF7 02465 nmovf f POSTDECO, TBLPTRH
000A22 CFED FFF6 02466 novf f POSTDECO, TBLPTRL
02467 ; return with result in WREG
000A26 0012 02468 return
000A28 0201 0804 2010 02469 Addr2MaskTbl db 0x01, 0x02, 0x04, 0x08, 0x10, 0x20, 0x40, 0x80

8040
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LOC OBJECT CODE LI NE SOURCE TEXT
VALUE
02470 PACGE
02471 ;******************************************************************************
02472 ; Drive address to bit conversion subroutine" pushes 1 bytes
02473 ; (WREG=(0==True)) |sAddrVal i d(\WREG=addr ess)
02474 ;
02475 ; Check if WREG i s between 1 and 6.
02476 ; If it is, then return 0, else return RC_BAD ADDR
02477 ;
000A30 02478 | sAddrVali d:
02479 ; Push WREG onto stack
000A30 CFE8 FFEC 02480 novf f WREG, PREI NCO
02481 ; if 1<= address <=6
000A34 6AES8 02482 clrf VREG
000A36 64DF 02483 cpfsgt | NDF2
000A38 D??? 02484 bra | sAddr Val i dI f 1f
000A3A OEO7 02485 mvliw 7
000A3C 60DF 02486 cpfslt | NDF2
000A3E D??? 02487 bra | sAddr Val i dI f 1f
02488 ; Set saved WREG to O
000A40 6ADF 02489 clrf | NDF2
02490 ; endi f
000A42 D??? 02491 bra | sAddr Val i dRt n
02492 ; el se not (1l<= address <=6)
000A44 02493 | sAddr Val i dl f 1f:
02494 ; Set saved WREG to 1
000A44 OEO1 02495 movl w RC_BAD_ADDR
000A46 52DF 02496 nmovf I NDF2, F
02497 ;Rtn Restore the WREG
000A48 CFED FFE8 02498 |sAddrValidRtn novff POSTDECO, W\REG
02499 ; return
000A4C 0012 02500 return
02501

02502 ; End of program

02503 ( *x*hk kA AR K KA KRR KK I A A AR I I I A AR K I I A AR K I I A A AR K I I A AR KKK KA AR KK KKK AR XK Ik k ok Xk ok okokk
’
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LOC OBJECT CODE

VALUE
02504
02505
02506
02507 ;
008000 OBFO 0000 02508
008004 0004 02509
008006 0001 02510
008008 0004 02511
00800A 000C 02512
00800C 0000 02513
00800E 0000 0000 02514
008012 0000 02515
008014 O0F1 02516
02517
008016 ODFO 0000 02518
00801A 0010 02519
00801C 0001 02520
00801E 0001 02521
008020 0001 02522
008022 0000 02523
008024 0201 0403 0005 02524
00802A 0000 02525
00802C 00F1 02526
02527
00802E 04F0 0000 02528
008032 0008 02529
008034 0001 02530
008036 0000 02531
008038 O00F1 02532

02533
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LI NE SOURCE TEXT

PACE
SUBTI TLE "Test data fromthe USB port"
UsbFakeB org 0x8000 ;for multibyte integers, |ow order byte cones first
; Define drive 1
db USB_START_FLAG 11,0
db usbCrrd_Def Virt Drv
db 1 ; drive 1
db 4 ; nmodel 1V
db ds_MechRdy+ds_El ecRdy+ds_WiteEnb ; Virt Drv State Fl ags
db 0 ; Virt Drv State LRC
db 0,0,0,0 ; Virt Drv State Tape Position (int)
db 0 ; CRC
db USB_STOP_FLAG
Set up a diagnostic | oopback
db USB_START_FLAG 13,0
db usbCnd_Di agUpl dLp
db 1 drive address
db 1 initial delay in seconds
db 1 ; repeat delay in hundreds of milliseconds
db 0,0 ; repeat count, O neans do this only once (short)
db 1,2,3,4,5 record_data
db 0 CRC
db USB_STOP_FLAG
; Set up a upload record
db USB_START_FLAG 4, 0
db usbCnd_Upl dRecord
db 1 ; drive address
db 0 ; CRC
UsbFakeE db USB_STOP_FLAG
END





