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INTRODUCTION

The PIPBUG program is provided as part of
the 2650 PC1001 and ABC1500 microcom-
puter boards, so that the user has immedi-
ately available to him the tools necessary to
run programs on the 2650 microprocessor.
Features include support of a user terminal,
papertape load and dump, memory examine
and alter, and breakpoints. The 2650
PC1001 card itself is described in detail in
applications memo M14, while the ABC1500
is described in applications memo M19.

DESCRIPTION

The PIPBUG program is started by pressing
the reset button on the card. It outputs the
user prompt character of . A command is
then entered, starting with an alpha charac-
ter indicating the operation wanted, fol-
lowed by any required parameters separat-
ed by spaces. A carriage return terminates
the command input. The parameters must
be given as hexadecimal numbers. Leading
zeros are unnecessary. For example, ‘008F’
and ‘8F’ are the same address. The error
message for an illegal command or parame-
ter is '?’, after which the user can enter a new
command line. The delete key can be used
to delete the previous character.

The program fits in the first 1K bytes of
memory. Also, the 63 bytes of RAM from
location 102419 to 108710 are required for
buffers and temporary storage. The pro-
gram uses subroutines with a maximum
nested depth of three.

In the explanations of the commands CR
means the carriage return key and LF means
the line feed key. The symbol b means there
must be at least one space.

COMMANDS

Command Summary

A Alter memory

B Set Breakpoint

C Clear Breakpoint

D Dump memory to papertape
G Goto address

L Load memory from papertape
S See and alter registers

1. Alter Memory Aaaaa CR
Action: Outputs aaaabcc where ‘aaaa’ is

a memory location and ‘cc’ is its

content. User can respond with:

1) CR which ends the com-
mand

2) LF which will display the
next memory location

3) nn CR which will replace
‘cc’ by ‘nn’ at location ‘aaaa’
and end the command

4) nn LF whichwill replace ‘cc’
by ‘nn’ and then display the
next location.

2650 MICROPROCESSOR APPLICATION MEMO

2. Load from Papertape L CR

Action: Will start reading papertape ex-
pecting blocks of data in the hex
object format (see applications
memo M21). In case of illegal
characters, a BCC error, or a
length error, the papertape will
be stopped and the command
ended with the standard error
message.

At the end of a successful load,
control is passed to the address
in the EOF block. This would
usually be back to the PIPBUG
program.

3. Dump to Papertape Dssssbbeeee CR
Action: Will punch a leader of 50 blanks
and then output the contents of
locations ‘ssss’ to ‘eeee’, inclu-
sive, in hex object format. When
done, the EOF block and a trailer

of 50 blanks are punched.

4. See and Set Microprocessor Regis-
ters Sn CR
Action: The parameter ‘n’ is in the range
0 to 8 and selects a particular
register;
0 = register 0
1 = register 1 bank #0
2 = register 2 bank #0
3 = register 3 bank #0
4 = register 1 bank #1
5 = register 2 bank #1
6 = register 3 bank #1
7 = PSW upper
8 = PSW lower

The contents of the selected reg-

ister will be displayed. The user

can respond with:

1) CR which ends the com-
mand

2) LF which displays the next
register’'s content

3) nn CR which resets the reg-
ister to ‘nn’and ends the com-
mand

4) nn LF which resets the reg-
ister to ‘nn’ and displays the
next register’s content

5. Go To Gaaaa CR
Action: Control will be transferred to
location ‘aaaa’ after restoring the
register contents.

6. Set Breakpoint Bibaaaa CR
Action: Will set the ith breakpoint (i=1or
2) at the address ‘aaaa.’

7. Clear Breakpoint Ci CR
Action: Will clear the ith breakpoint. If
the ith breakpointis not set, gives
error message.
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BREAKPOINTS

Breakpoints provide a means to geta “snap-
shot” of the program and microprocessor’s
status immediately prior to executing the
instruction at. the breakpoint address.
PIPBUG allows two breakpoints to be set.

Setting a breakpoint at location ‘1053’ with
the command ‘B1 1053’ causes the two
bytes of program at ‘1053’ and ‘1054’ to be
stored in a table in PIPBUG’s RAM area.
They are replaced by the two byte instruc-
tion ZBRR *VEC'. At location VEC in the
program is the address of the 1st breakpoint
handling routine. There is a separate rou-
tine for the 2nd breakpoint.

When the user program executes the in-
struction at location ‘1053’, the ZBRR in-
struction jumps to the breakpaoint routine.
This routine first saves the microprocessor
registers, then restores the two bytes of user
program to locations ‘1053’ and ‘1054,
prints the breakpoint address ‘1053’, and
finally jumps to PIPBUG. Now the user can
use the See command to examine the mi-
croprocessor registers.

Since the breakpoints are software imple-
mented and are cleared when reached,
there will not be another breakpoint when
the user program is re-executed. It must be
explicitly re-set with the Set Breakpoint
command. Breakpoints will remain in mem-
ory until executed or explicitly cleared with
the Clear Breakpoint command.

SUGGESTIONS FOR USING
PIPBUG

After having written and assembled a pro-
gram, the user has a papertape containing
the object code for the program. The Load
command is used to read the code into the
RAM of the prototyping card. In the operand
field of the END directive of the program,
the user should put blanks or a zero, so that
after reading the tape PIPBUG restarts it-
self.

Most commonly the loaded program is still
under development. The user wants to run
and test only parts of the program. He can
use the Goto and Breakpoint commands to
isolate the particular code sequence. The
two breakpoints can be set at the normal
and error exits of the code. Using the Goto
command the user then transfers control to
the starting address of the code. Remember
that the microprocessor’s registers can be
pre-set using the See command.

If there is a bug, the user can make machine
language patches to the program with the
Alter command. Great care should be taken
when doing this, since assemblers are more
methodical than people. The Dump com-
mand can be used to save on papertape the
program and all patches so that the debug-
ging can be continued at some later time.
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APPENDIX
PIP ASSEMELER WERSION 3 LEVEL I PAGE 1
LIME ADDR B!l B2 BZ B4 ERR SALRCE
1 g@aat P EGY 1
2 Aanaz H EQU 2
32 BEBE Pl EQU a
4 gaaz LCOr ECU H*@z" LOGICAL COMPARE
oopaal CRF ECU H*&1” CRREY
=) SEMNS EQU H*a2a® SENSE
v FLAG EGL H* 48" FLAG
& 11 EQU H* 28" IMTERRUPT IMHIE
3 1D ECL H*z@”" IMTER DIGIT CRR
A %F ECU H*@4” OWEFFLO
1 FE ECU @
= =1 EQL 1
3 Ra El 2
4 R3 EQL 3
5 I1H EQL 3
= - EQ EGL A
17 aRas LT EQu 2
19 apaa LIz ECL H*&=*
28 BE1A 35 ECIL H 18"
21 g@za SPAC ECU H* 28~
1 EMAH EQL 1 N3. BKPTS - 1
3 F DELE EQU H*7FF
2 ARAD CR ECIL 13
25 AERA LF EQd 168
26 BE14 BLEH ECL el
27 ARAEA STAR ECH [“hie
28 #
29 ORG 5]
IR BReR Ay 3F IHIT LODI.R3 =] ZERD MARK YECTOR AND O
221 ARz 2/ EQORE e
32 BRRE CF 44 88 AIMI STRA.RB COMR3. -
3% pEBe SB 7B BRMR.R3 AINI
24 BBad B4 ?7 LODI.RE H*??P*
35 @EAR CC o4 89 STRA.RE MEOT LOAD THE RAM CODE TO 5
36 pEaD B4 1B LODI.RE H*1B"
¥ BEAF CC B4 AR STRA.RB mEOT+2
33 BElz B4 20 LODI.RE Hza"
3% ERld CC oBd ac STEA.RE =E0T+3
fals] 7 iB A9 BCTR .UM MELG
41 Bl &l WELC BCOM ) EREAKFOIMT “ECTOR
42 a1 GE FICOM =]
<l S
# COMMANDT HAMDLER
EELG LODT.RE SR EFROR RETURM FORE ALL R
BETH. UM oouT
MELG CFSL H FF~ STRRY OF LMD LOOF. RES
EESTH.UN CRLF
LODI.RE ERE
STH . M CouT
BESTR. N LIHE DOMT CARE IF THERE IS
EORZ FE
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ASSEMBLER VERSION 2 LEVEL 1 PAGE 2
ALDE Bl B2 BZ B4 ERR SCOURCE
pRzZF CC B4 27 STRA.RA BPTE
AE32 BC B4 13 LODA.RR EUFF
AEES E4 41 CoOMI.RE A1
BAZY IC BB AB BCTA.EQ BLTE
ABZA Ed 42 CoOMI.Re AeB”
AAEC IC @t ES ECTA.ER EEFT
BEZEF E4 43 COMI.RE R
FE4l 1C Al CA BCTH.ER CLRE
Addd Ed g4 COMI.RA BeDe
AEdE 10 B3 18 BECTA.ERQ LLMP
AE49 Ed 47 COMI.RE At a7
AR4E IC Bl 3R ECTH.EQ GOTO
AR4E E< 42 COMI.RE AL
aeSa 1C AZ BS BCTA.EQ LOfD
AESE Ed 53 COMI.RA =N
pEss 1C A Fd BCTA.EQ SREG
ARSE 1F BB 1D BCTA. UM EBLIG
* IMPUT A CHMD LINE IMTO BUFFER
# CODE IS5 1=CR 2=LF Z=MSG+CR 4=MS5G+LF
HRSE A7 FF L INE LODI.R3 -1
BESD CF B4 27 STRA.R3 EFTR
AREE EV 14 LLIM COMI.R3 BLEM
FHEZ 12 13 ECTR.EM ELIM OM BUFFER OVERFLOL FOR
pAEsd 3F B2 26 BETA. UM CHIN GET CHAR
AEEY E4 TF CoMI.RE LELE
AEES 98 AE BCFRE.ERD BLIH
ARER EF FF COMI.R3 -1 ECHO AND BRCK PTR
ggel 18 ¥ BCTE.EQ LLIM
pEEF BF a4 13 LODA.RA BUFF.R3
FEYE 3F BZ B4 BSTH. UM cour
AAYS A7 Bl SUBI.R3 i
pEvy 1B &7 BCTR . UH LLIK
AEYs E4d @D AL IM COMI . RE CR
ApEYE 98 148 BLCFE.ED ELIM
gavnr a5 oi ELIM LODI.RL 1
FEYE A3 CLIM LODE F3
AREA 1A A2 BCTR.H DLIM
AEEZ 85 B2 ADDI.RL 2
i 1 A4 2R BLIN STRA.R1 CODE
v 259 STER.R3 CHT
A i CRLF LODI. R CR
: o B STE . LM CcouT
i LODI.RA LF
2 BEd VS TE . LM CouT
RETC . M
BLIM LODI.R1 =
COMI.RA LF

B
(=15

TR.EQ CLIM

; . EUFF.R3.+ STROE CHAR AND ECHO
BSTH. LM COouT
ECTHR .UM LLIH
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PIF ASSEMBLER VERSION 2 LEWEL 1 PAGE 3
LINE ADDE Bl B2 BZ Bd ERR SDURCE

# SUBR THAT STORES LOUELE FRECISION INTO TEMP
LD fd At STET STRA.RL TEMP
B B RE STREA.R2 TEFMF+1
RETC. UM
# DISPLAY AND ALTER MEMORY
ALTE BSTA. UM GHIIM
LALT BSTR. LM STRT
15TR .UM BOUT
LODA.R1 TEMF+1
BEETA. LN BOUT
BSTH. UM FORM
] HTEMP DISFLAY COMTEMT
E BOUT
BESTA. UM FORM
BESTE . I LIME
LODE . RE CODE
COMI.RA 2
BCTHLLT MEUG
< B DELT
M. RE TEMR
TH . UN SR
HaFEE #TEMF UPTIATE COMTEMTS
L. RA TEMR
COMI.RA £
BCFA.ED MEUGE
LT LODI.E2 1
ADDA.R2 TEMP+1
LODI.RI 5
FFRSL LT
ADDA.F1 TEMP
CREL Lz
BOTA. M LALT
SELECTIVELY DISPLAY AMD ALTER FEGISTERS
ES S TE . LM SHLIM GET INDE»x 0OF REG
LSRE COMILRE2 & CHECE RAMHGE
BCTR.GT EBUG
STEA.RE TEME
ODF. =@ COM.R2 DISFLAY CONTEMTS
STREE Bl
BETA. UM BOUT
TETH . LM FORM
BESTH. UM LIME

IS X R Bt

CALT

IMCR CURREMT ADLRESS

Ao
T ) TR

FEREE

MUST UPDATE FEL LOWER
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ASSEMBLER VERSION 3 LEWEL 1

ADDE

IR AR A R A1)
—— e e e e

(S B O X I S O O N

=R T T

B813A
813D
8148
B143
B1d4
B147
B14A
A14D
B14F
al5z
B155
B158
8158
15D

AR ]

P M I e 3=

AR YR R RV

[

1)

[ i S B Bt Tt B St Bt W R I W n AR R R

LT el e [T 23 T 00

R R R R h
N Y

]

Bl

T [T L0

[ e 1] TR T L T 0

i

= 0

FLD T3 el O

i

&1

B2

a3
B4
a4
B3
s

Do
Bo— Ju

[y R

(RN SR R A S

5]
4]
F

18

A I IR Y B

BZ B4 ERR SOURCE

BA
arF

e

Lo

BCFR.EU
STRA.RE wE0T+1
LODA.RE TEM
COMI.RE 3
BECTR.EQ MBLIG
LODA.RZ TEMR
ADLI.R2 i
BCTH. UM LSREE

BSRE

%  E0TO ADDREESS

GOT0

oy}
e T =

K

i

=Tt
S 0 s

=t
0

"

S TH . N
STH . UM
LODA. BB
LRSI

LODA.RL
LODE.R2
LODA.RE
FRSL

LODA.RL
LODA. R
LODA.R3
LODA.REA
CPSL

BCTA . U

GHIM
STRT
Cor=+7

CokM+1
Cor+2
COM+3
(=]
COor+4
COM+S
COM+E
COr
H*FF~"
=EOT

*BREAKPOINT RUMTIME CODE

=

=

=

I
1

BlE1

=
¥

L

o
T OO

i}

]

1t

Bka.

=t
J

5
I O

—
—

EREN

=
~~J

s 0w
VO

i

STRA, FA Zor
SPEL

STRA. R COm+B
STRA.RA HEOT+]
LODI. R a
BCTR. UM BlEN
STRE. RA o
SPsEL

STRA. RO Coris
STRA. PR =EOT+]
LODI . FH 1
STRA. RO TEMR
SESL
STRA.RE
PPSL
STRA.FIL
STRA. FE
STRA.R3
=

COM+7

LODA.RE1
STH . UM
LODE. R
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PAGE 4

PUT ADDR IN RAM
EAME ZEROD
BArE OME
AND BCTH.UM $TEMP

EMTRY FOR EBEFT-1 VIA ¥
It RAaM FOR REG RESTORE
BEPT IHDEX

EMTRY FOR BKPT-2

IN RAM FOR REG RESTORE

FORCE TO BAHE ZERD

FRIMT BKPT RLDR
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FIF ASSEMELER VERSION 3 LEVEL 1 FRGE 5

LIME ADDE BI EZ B4 ERR SOURCE

2
(5]

Aifas 3F
Bifs 1F

YA

[N RN
kY]
[

g3 ESTA .UM BOUT
22 BCTH. UM MEUG
* SUBR TO CLEAR A BEPT LIKE tMAMY SUBRE HAS EEL ADDRE

) [0 — 330 L0

H1RE 2 CLEK EORZ R
BifC CE &4 2D STEA.RA MAREK . R2

214 BIAF
B1BZ
& B1BS
B1FRS
B1EE

fd 33 LODA.RA HALRE.R2
AL AD STRA.RH TEMP
md 25 LODE. RA LADR.FE2
A4 BE STRA.RE TEMP+1
g 2F LODE.RA HIAT.E2
S 8h STRA.RA HTEMP
g 3 LODA.RA LIAT.RE2
A1 LODI.RZ 1
Ed4 AD STRE.RE #TEMP.E3
FRETC .UM
# BRERK FOIMT MARE IMDICATES IF SET
# HADR +LADR IS BKFT ADDE. HODAT + LDAT IS TUO BYTE
CLE STRE . LM n]
LODA.RA MERE . RZ CLERR IT IF SET
1 BCTH.Z EBLIG
ESTR. UM CLEK
BCTH. UM MBELIG
LE MOk S TH .M GHLIM CHECK RAMGE ON BEPT MUMB
SUBI.R2 1
5 ECTH.H HERT
COMI.RZ2 B R =
56 ECTA.GT BERT
RETC . UM

EEPT ESTR.LUH F Ok, SET BKPT AWD CLE ANY E
2D LODA . RE MARK . R2
AE SFA.E CLEE CLEAR EXISTIMG
11 STRA.RZ TEME
LR ETH. UM GHLM GET BKFT HDDRE
R1IFZE 3F BETH. M STET SHER TO STORE R1I-Rz2 IM
3 BIFE AF ¢ LODA.R3 TEMR
B1FS B2 LOnE R
H1FA CF A< STRA.FA LADE.R3
Long F1
STEA.RA HHLDE.REZ
LODH. R *TEMF SAYE COMTEMTS
STREA.RA :
LODI.F1
STREA.RI

G RN LR A S N S G S
L e S
[}

=

LA |

B1c
B1CE
Bics

T S TR T T T T

— T R

BICH 3

oy =
T T O

Fa

=

=Y
g
ra

RV e I YR

ARV
[ = [t s [ 0
Ln

L

AN N Rt |

H1ED CE
BIFE 2

(R R Y )
SN S I S OO
T
B2

ey
I 0
—
—

= ZBRR

Oy T I O T T

a
r

U O I
[
=

MELE

WEC+H" 88

{

DISP
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FIP ASSEMELER VERSION 3 LEWEL 1 PAGE &
ADDE E1 B2 BEZ B4 ERR SOURCE

AT Og DATA VECHH 88 +2
s

ﬁ IMPUT TWO HEX CHARS AMD FORM A5 BYTE IM R

[
ay

ZF B2 B BTN S TAL UM CHIM
B 1D BESTH. UM LEUF
L= FRL.FEZ

e FEL.EZ
i ERL.E3

2 B 0 W O B R o Y (%

12 SR3 TEMS
5] == ml CHIM

[ W oy Sy |
oo PO

i
TR« UM LELP
ML RE TEMS
z Ra
Rl
BSTR. UM CHECC
RETC.UH
* CELCULATE THE BCC CHAR.  EOR AMD THEM FOTATE LEFT
CBCC LLODE Rl
ZC EORA . RE BCC

Lonn

I

BLCE

0 LOOKUF
LKLP LOnT.
5o TN o

HAR IH HEX WALUE TeRELE
18

AMST.RE .~

A 1
Bl Pk
[T FEOM AMY LEWEL OF SURE
FTR SSIBLE BKFT PROG USIMG IT

# HEORT

RS DATA HTE 1234567 E3ABCDERT

# BYTE IN R1 OUTPUT IN HEX

BOUT ~ STRA.R1 TEMS

Sinotics
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PIP ASSEMBLER VERSION 3 LEVEL 1 PAGE 4
LIME ADDR E1 B2 EZ B4 ERR SOURCE

318 B282 3F @2 B4 BSTA.UN couT
311 Az8s 17 RETLC .UM
312 * 118 BAUD INPUT FOR PAPERTAPE AND CHAR IMHZ CLOCK
312 B286 77 18 CHIN PPSL RS
314 BZBS B4 88 LODI.RB H 28" EMABLE TAPE READER
315 B2ER EBA WRTC.FB
316 98288 A5 @9 LODI.R1 4]
317 BZ8D @6 83 LODI.R2 a8
318 B28F 12 ACHI SPsU
219 8298 1/ 74 ECTRE.LT CHIM LOOK FOR START EIT
42A AZ9z2 29 EORZ R& ,
321 BZ233 BB LRTC.RA DISABLE TRAPE READER
322 B234 3B 1Y BSTE.UN DLY
323 B29: ZB 18 BCHI STRE.UN DLAY LWAIT TO MIDDLE OF DATH
324 AZ38 12 SPsU
325 B299 44 @8 ANDI.RA H 3@ MOVE BIT 7 OF #8 INTO
326 BA29B 51 RRE.R1
327 /AzZ3aC Al 10RE 1
328 B29D C1 STRE R1
323 AZ2E FA 76 BDRR.R2 BCHI
3360 BZAB ZB 88 BSTR. UM oLay
331 AZAZ 45 ?PF ANDILRL H*?PF” DELETE PARITY BIT
232 B2A4 Al LODZE F1
333 B2R5 75 18 CPSL RS+LIC
334 A2a7 17 RETC. UM
335 * DELAY FOR ONE BIT TIME
336 g 28 DLAY EQRE (=245
337 S Fg YE BDREE.RA S
335 ¢ Fg FE EDRR.RH +
339 Fg YE oLy BDRR.RA S
24a A4 ES LODI.E8 H*E5”*
341 Fg§ 7 BIFR.RB +
342 @2B3 17 RETC . UM
343 *
344 AzZB4 Y 10 CcouT PPSL RS
245 RAZEE TH 48 FPsU FLAG
246 AZEE C2 STRE 2
247 AZBY AS AR LODI.RL 2
348 BZBB 3B &B BSTR. UM LAY
349 BZBD 3B &9 BSTR. UM DLAY

e 48 CPsU FLAG

£S5 ACOU STR . UN DLAY
z RRR.FE2

353 e BCTR.LT OHE
354 4R CPsU FLAG
3585 (Gl BCTR UM ZERD
356 5 2 ONE PPSL FLAG
257 . Fa 73 ZERD BIRR.R1 ACOU
258 E 3B 58 BESTRE. LM DLAY
359 AZDA FE 4@ PPSU FLAG
IER BA2D2 F5 1A CPSL 25
361 Bzod 17 RETC . UM

Sinotics
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PIP ASSEMBLER VERSION 3 LEVEL 1 PAGE 8
LIME ADDE E1 B2 B3I B4 ERR SOURCE

362 #
Z63 # GET A HUMBER FROM THE BUFFER INTO Ri - Rz
64 2A DU LODA.RA CODE
365 BCTR.Z LMLM SKIP SPACES UNTIL REAC
366 B FETC.UN OF SPHCE EMDNIMG NUMEBER
357 GMUM EORZ &
68 STRE =3
kT STRE R2
s 28 STRE.RA CODE
aril 27 LHiM LOoDA.RE BFTR
itz 25 COMA.R3 CHT CHECK FOR E O B
a3 RETC.EQ
Ard 13 LOTA . RE BUFF.R3.+ GET CHAR
] 27 STRA.R3 EPTR
Era corMi.RA SPAC
Eras ECTR.ER DM
zre A BMUM BSTA. LN LEUP
=] LM LODI.REE H*EF” F1=AB R2=DLD
g8 RRL.REZ
z81 FRL.RZ
282 RRL.RZ
333 FRL.RZ
Ia4d : ANDZ R2
285 AZFC DI FRL.F1
386 A2FD Il RRL.F1
337V BZFE I FEL.E1
388 AZFF Di RRL.RE1
389 @AZaE 45 FA BHDI.E H*F@*"
53R AEAZ 45 FA AMDI.RE H F@&" RAE=C R1=Bf R2=DE R3I=V
251 4 51 I0RE Rl
29z 5 C1 STRE F1
3 & A3 LoD Fa
3 7R I0RE Rz
3 g Ccz STRZ R Ri1=BC R2=DY¥
a 9 B4 @1 LODI.EA 1
247 L OO0 Bd 2R STRA.RE CODE
98 iB 51 ECTR . LM L HLLF
339 * DUMP TO FRPER TAPE IM OBJECT FOREMAT
AAE A 3B 49 DurP E=ZTR . UH EHLM STERT ADDRESS
1 2 HE P BSTA. UM STET SUBER TO STORE RI-R2 IN
el 5 ZB 44 BSTR.UH EHLH
= 7oBs 9l ADDI.R2 i
£ =97y BR PR 1T
2 B Lic MakE END ADDRE NOT IMCL
A AF TEM
i@ TEMI+1
FIir GAF
-1
1 259 CHT
=T I CRLF PUMCH FOR CR-LF AND ST
LoDI.FEA STER

SinOtiEs
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ASSEMBLER VERSION

ADDFE EB1l B2 B3

B331 3F @2 B4

A3 28

B2Z5 CC B4 20
Al B4 AF
HE A4 1@
RE B4 BE

B3 Tr o Ba

542 A 894 Aan

AZ s IS]=]

B3 AR 1D

Az 1c

Az iz

Az A

Az Az g2

Az =]

a3 Ay

B2 AE 22

H35F
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it
R369 @5 FF
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LOOLD T 00 o0

s T S
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T In o Pt s 03 R
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i
[

[RE NN
[l

=i
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n
A

DT I

iy
=

i
M
Y
=l
=T
J=

-

Q

LEVEL 1

B4 ERER SOURCE

2650 MICROPROCESSOR APPLICATION MEMO

PAGE 8

BSTA.UN couT
EORE g
STREA.RA =
LODA.F1 TEMA
LODA.R2 TEMI+1
SUBA.R2 TEMP+1 GET BYTE COUNT
PPSL 1z
SUBA.R1 TEMP
CPSL (A
BCTH.M EBUG START > END ADDR
BCTR.F At CHT » HNOEMAL BLOCK SI1
BRMF.R2 BLiJM THIS IS SHORT BLOCK
LODI.EZ 2 ECOF. FUNCH ZERD BLK
CouUM BETA. UM BOUT
BLER.RZ CILtr
BSTE . UM GAP
BCTE.UH MELG
* SUBRS FOR OUTPUTTIMG BLANKS
FORM LODI.RZ 3
BCTR. N AGAP
AP LODILRE 56
AGAP LODI.EA SPALC
BSTA. UM CoudT
BDRERE.R3 AGAP
RETC . UN
ADIM LODT.R2 255
BILiM STRA.RZ MOMT
LODA.F1 TEMF STARTING ADDRESS
BSTH. N BOUT
LODA.FI TEMFP+1
BSTAH. N BEOUT
LODFE.R MCHT COUNT OF DATA BYTES IM
BSTH. UM BOLIT
LODA.RFE1 BCLC
BETH. UM BOUT
DM LODA.FEZ CHT
LODE.EA HTEMP.R3. +
COMA.R2 FICHT
BCTR.EQ ETM JUTPUT BCC
STRE.F3 CHT
STRE F1
BSTH. LM BEOUT
ECTE. UM LD
E DL LODALRT BCC
STH. UM BEOUT
LODA.RZ TEMP+1
ADDA. R FMCHT
LODT.R1 5
FRSL [
HDDALRE] TEMF
CPSL (A
BSTH. UM STET
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2650 MICROPROCESSOR APPLICATION MEMO

PIF ASSEMELER VWERSION 3 LEWEL 1 PAGE 1a
LIME ADDR Bl B2 EZ E4 ERR SOURCE

ECTA.UH FIdm
# LOAD FROM PRPERTOFE IN OBJECT FORMAT
LO/D ESTH. LM CHIH LOOK FOR START CHAR
« B STHR
LED LOAD
i
H . RE BCC
STH. LM EIH FEAD ADDR AMD COUMT IH
STER.R1 TEMF
BSTR.UM BIH
STRA.RL TEMP+1
BSTH. LM EIH
BERHRE.F1 ALOA CHT = A MEANS EOF
BCTH . LM #TEMF
ALOA STEA.REL FOHT
ST M EIH CHECK BCC OM IMFORMATI
LODA . B

HEEZ

‘_;
-
]
e}
[
]

O

— 51 L
oo Iy, T
mE 0 L T
il
« [
o
o

S T T T
i

R A R A L%

Toied T P A TT] (e
(guy

=TT

HIL
ERIIG
READ DATH

HAWE READ BLC
A STORE DATA

CLOA

MUST PREDEEIr THE TEMP
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