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Appendix A

Circuit Diagrams

Fig. A-1 Circuit diagram of memory part.
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Fig. A-2 Circuit diagram of MCS32 part.
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Fig. A-3 Circuit diagram of TMS320 part.
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Fig. A-4 Circuit diagram of TMS320 IO part.
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Fig. A-5 Circuit diagram of analog part.
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Printed Circuit Board Layouts

‘Fig. B-1 Compon e layout of memory part PCB.
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Fig. B-2 Solder side layout of memory part PCB.
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Fig. B-3 Component overlay of memory part PCB.
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Fig. B-4 Component side layout of MCS32 part PCB.




Fig. B-5 Solder side layout of MCS32 part PCB.
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Fig. B-6 Component overlay of MCS32 part PCB.
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Fig. B-7 Component side layout of TMS320 part PCB.




Fig. B-8 Solder side layout of TMS320 part PCB.
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Fig. B-9 Component overiay of TMS320 part PCB.
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Fig. B-10 Component side layout of TMS320 10 part PCB.
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Fig. B-11 Solder side layout of TMS320 10 part PCB.
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Fig. B-12 Component overiay of TMS320 10 part PCB.
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Fig. B-13 Component side layout of analog part PCB.




Fig. B-14 Solder side layout of analog part PCB.
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Fig. B-15 Component overiay of analog part PCB. !
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Appendix C

Software Listing
e} e for M frol P

PR TRRT— -
50 REM *** INITALIZ SECTION
60 REM *weesewersournsses
65 STRING 30020 : REM *** £
66 $(0)="Hello NMR1*:PUSH™E"
67 $(@)="Hello NMR2":PUSHHO
68 FOR D=0 TO 1000:NE | |
70 PORT1=0BFH : IE<IE.OR.81H": 4H)=DBYC24H),OR BOH { \REM *** ENTER TMS
80 LCDCLS : DIM XC(5)#DI '
90 REM *** ADDRESS
100 PA=1FOTH ; REM *** PARA
110 TI=2000H : RO=1: REM *** IS

120 P1=0F800H : P2=OFCOOH : REM

170 VM=5 : Vi=1 REM ™** SENSITIVTY. -~
180 $(0)=" *
200 §(1)="0.2 Volt (FS)" %l
210 $(2)="0.4 Volt (FS)" E
220 $(3)="0.8 Volf (FS)"

zen U INENINeINg

240 $(5)="4.0 VOmst

250 $(6)="8.0 Volt (FS)"

A WA N INYIN Y
300 $(7)=""6-99 us*

310 $(8)=" 100-999 uS'

320 $(9)=" 1-9 ms"

330 $(10)=" 10-99 m§"

650 X$=5: Y$=5

660 DIM XM(XS) : DIM YM(YS) : REM *** LENGTH AND DEPTH

670 XM(0)=64 : XM(1)=128 : XM(2)=256 : XM(3)=512 : XM(4)=1024 : XM(5)=2048
680 YM(0)=256 : YM(1)=128 : YM(2)=64 : YM(3)=32 : YM(4)=16 : YM(5)=8




- 1500 XADDR PA : XREAD

76

690 MW=999 : REM *** MAX SWEEP

700 SC=0: REM *** SCALE FACTOR 2 power—(-4,-é,-2.-1 ~0.1,2.3.4) '
710 REM *** SET DEFAULT PARAMETER

1000 S$1=0:S2=0: REM *** SENSITIVITY 0.2

1010 PO=0: REM *** POLARITY O=NORMAL

1020 DT=0: REM *** DWELL 599 uS

1030 X=64: REM *** X =128
1040 Y=64: REM ***Y =128
1050 SW=MW

1060 MO=0: REM *** MODE

1070 SC=0 —
1080 CL=1: REM *** CLEA/
1090 RA=1: RB=X : REM *** '
1100 REM *** CHECK PARAMG

1510 IF C<>0AAS55H THEN
1520 GOSUB 9000 : REM ADPAR
1530 GOSUB 15000 : REM ** E TMS GODE! /
1540 REM **eeeeeesessens - VT
1550 REM *** MAIN PROGRAM /""T o7
1660 REM "*+ereseeresesny

2000 CC=0 y———

2020 GOSUB 10000 : Rev\g'
2030 CS=1: XC(0)=0 : YCO)=1 : XC(1)=13 : YC(1)=1

2040 ENCSET CS.CG ET . P g

woes U INENINYING
2055 PRINT @* Choﬂe Desired Menu® : P.RINT @ Rouhn Config*
=AM AN TUINIINIAY
207000 §

2080 ENCGET : POP CC: IF CC<>C THEN C=CC : GOSUB 9800

2090 ENCKEY : POPK : UNTILK<>0 | .

2100 IF CC<>2 THEN PUSH CC : ON CC GOSUB 5000,3000 : POP CC
2110 GOTO 2020

2120 REM *re=====*

2130 REM *** CONFIG

2140 REM ****+*=2=




2150 REM *** CH1 SENSITIVITY ****"2

3000 ENCSET VM.S1,0,64 : ENCKEY : POPK :
3010 C=-1

3020 DO

3030 ENCGET : POP S1: IF C=S1 THEN GOTO 3040 ELSE C=S1 : GOSUB 10000
3035 LCDCLS : PRINT @'Channell Sensifivity" : PRINT @$(0).CHR(3).$(VI+ST).
3040 ENCKEY : POP K : UNTILK<>0
3050 REM *** CH1 SENSITIVITY *****3
3060 ENCSET VM,$1,0.64 : ENCK:
3070 C=-1
3080 DO

>, GOSUB 10000
3095 LCDCILS : PRINT @'C (0),CHRE) SVI+S2),

‘3100 ENCKEY : POPK:
3110 REM =**==**"""

3150 LCDCLS ‘

3155 PRINT @*Channel1/2 Polarity” #?. E“Jw) -
3160 C=-1 .

3170 DO -\f’.‘-

3180 ENCGET : POP PO
3190 ENCKEY : POPK:

%LK<>0
zzfzzin...oﬁumwﬂw‘swr;Mﬂi

3220 ENCSET DM, ,0 64 : ENCKEY : PQP K

;j';‘;‘ﬂwqﬂﬁﬂim NN Y

3250 ENCGET : POP DT

3955 IF C:=DT THEN GOTO 3265 ELSE C=DT : GOSUB 10000
3260 LCDCLS : PRINT @'Dweli Time" : PRINT @S(DHDD
3265 ENCKEY : POPK : UNTILK<>0

3270 REM *** X LENGTH ****6

3280 XX=XS+1

3290 DO

77
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3300 XX=XX-1

3310 UNTIL X=XM(XX).OR.XX=0 -
3320 ENCSET XS$.XX.0.64 : ENCKEY : POPK

3330 LCDCLS

3335 PRINT @"Sweep Frame Length' : PRINT @* X=0000 Columns'

3340 C=-1

3350 DO

3360 ENCGET : POP XX

3370 IF XX<>C THEN C=XX : LC
3380 ENCKEY : POPK: UNTIL
3390 X=XM(XX) : IF RB>X
3400 REM *** DEPTH ***** 5
3410 IF Y>YM(XX) THEN Y=Y,
3420 ENCSET YM(XX).Y.0
3430 LCDCLS
3435 PRINT @"Sweep Fram
3440 C=-1

3450 DO

3460 ENCGET : POPY (3
3470 IF Y<>C THEN C=Y : LCDXY 51
3480 ENCKEY : POP K D 50

3490 REM *** SWEEP * y & ——d

3500 ENCSET MW-1.SW- B& : m

3510 LCDCLS

ol VLo | BfithEtns

3530 DO

o ﬁ;mm TR U AN 0

3560 ENCKEY : POP K : UNTILK<>0

3570 REM *** SAVE PARAMETERS ***** 9 ]
3580 GOSUB 9600 : IF V=0 THEN GOSUB 9500 :
3590 RETURN

B er———

3610 REM *** ROUTINE SECTION *****10

4400 REW “smessmswsdnersns

##) XM(XX) .USING(0), CR .

£##),Y USING(0). CR ,



5000 CC=0

5010 DO !
5020 CS=3 : XC(0)=0: YC(0)=0 : XC(1)=10:YC(1)=0

5030 XC(2)=0: YC(2)=1 : XC(3)=18 : YC(3)=1

5040 ENCSET CS,CC 0,64 : ENCKEY : POPK

5050 LCDCLS : PRINT @" Averager Data Xfer": PRINT @" Processor QL

5060 C=-1

5070 DO

S080ENCGET : POPCC: IFC
5090 ENCKEY : POP K : UNTIL
5100 IF CC<>3 THEN PUSH
5110 UNTIL CC=3
5120 REM *==sremnemsannanes
5130 REM *** AVERAGE
5140 REM =renesensasncsecy
6000 CC=0 '
6010 DO y v
6020 C$=2 : XC(0)=0 : YCO)=1 : =l XC@)=18': YC(2)=1
6030 ENCSET CS.CC.0.64: EN
6040 LCDCILS : PRINT @" Avercger -
6050 C=-1 i
6060 DO V
6070 ENCGET : POP CC 7

6080 ENCKEY : POPK: IL K<>0
6090 IF CC<>2 »ﬁﬁo

owumcod| 1 WW%’W@I’I 3

6110 RETURN

ST RIRSIAMMAIINHRE

6510 ENCSET CS.MO 0,64 : ENCKEY : POPK

6520 LCDCLS : PRINT @' MODE" : PRINT @ Nom Sum Exp* :
6530 C=-1 [
6540 DO

6550 ENCGET : POP MO : IF C<>MO THEN C=MO : GOSUB 9800
6560 ENCKEY : POP K : UNTIL K<>0

6570 REM *** INIT DATA ***** 14

D: POPCC




80

6580 CS=1: XC(0)=1 : YC(0)=1 : XC(1)=8 : YC(1)=1

6590 ENCSET CS.CLO.64 : ENCKEY : POP K i
6600 LCDCLS : PRINT @'Initidlize Data?" : PRINT@" Yes No*

6610 C=-1

6620 DO

6630 ENCGET : POP CL: IF C<>CLTHEN C=CL : GOSUB 9800

6640 ENCKEY : POP K : UNTIL K<>0

6650 RETURN

6660 REM *** AVG START *****1
7000 LCDCLS : PRINT @'Swe pleted,0000=PRINT @"Depth Completed 000"
7010 RO=1: GOSUB 16000 ;
7020 ENCKEY : POPK: C
7030 IE=IE.OR.04H : PORT1=P
7040 DO -
7050 CNTGET : POP CN
7060 IF CW=CN THEN GOT
7070 CW=CN
7080 CNTCLR : CW=0: CY=
7500 LCDXY 17,1 : PRINT @USIi
7510 ENCKEY : POP K : UNTIL K<>0:C E“? TIGNBER-0 : REM *** WAT CPLT

7520 PORT1=PORT1.A g,- 3 : _}"’ S CONFIG MODE

7530 LCDXY 17.1 : PRINV@USINGGH##)Y-USING Y]

e ”1‘3 '8
7560 REM *** DA ﬂuﬂra%ﬂﬂjw Ejl]ﬂ‘i

7550 REM ****esesessasecces
7570 REM seseneeedlececnns

ot Ly i AINTURIINA Y
8010 DO

8020 CS—-2 :XC(@=0: YCO)=1 : XC(1)=8 : YC(1)=1: XC(2)=18 : YC(2)=1

8030 ENCSET CS.CC.0.64 : ENCKEY : POPK

8040 LCDCLS : PRINT @'Data Xfer': PRINT @ Start Config Q"

8050 C=-1

8060 DO

8070 ENCGET : POP CC: IF C<>CCTHEN C=CC: GOSUB 9800
8080 ENCKEY : POP K : UNTIL K<>0



81

8090 IF CC<>2 THEN PUSH CC: ON CC GOSUB 8200,8400 : POP CC

8100 UNTIL CC=2 ' !
8110 REM ==rr=====

8120 REM *** DATA XFER WAIT FOR HOST ***** 16

8130 REM =======* b

8200 LCDCLS : PRINT @"Data Xfer®: PRINT @" Waiting for Host"

8205 ENCKEY : POP K
//UVTIL H=6 .OR. K<>0

8210 DO : ENCKEY : POP K : PRINT CHR(
8220 IF K<>0 THEN RETURN
8230 LCDCLS : PRINT @"Dat
8240 BADDR OOO0H : GOSW
8250 FOR D=1TOY / /
8260 PRINT CHR(2).: DO : EN : HEGET { UNTIL H=6.OR. K<>0
8270 IF K<>0 THEN RETU

8280 FOR IX=1 TO X

8290 BREAD : POP DX IF
8295 BREAD : POPDX: |

8300 NEXT IX
8310 NEXT D 7

8215LCDCLS : PRINT @"Data Xfer'+ PRINT & Depih Completed'
8320 PRINT CHR(4), : FOR =070 200 ¢ b =
8330 REM *** DATAXFER GORFIG =180

g2

8400 RETURN m
8410 REM *** DATAXFER ;msr PROC *****19

8420 REM ***** 20 ‘a Y |

8500 RETURN ﬂuEJ’J ﬂﬂﬂiﬂﬂ’]ﬂ‘j

o W YRAIOI AN TN Y

8540 REM *** READ PARAMETERS

8550 REM ***e*esssssssssaranssannsnne

9000 XADDR PA : XREAD : POPC

9010 XREAD : POP S1 : XREAD : POP S2 : XREAD : POP PO : XREAD : POP DT
9020 XREAD : POP X: XREAD : POPY: XREAD : POP SW

9030 XREAD : POP MO : XREAD : POP SC : XREAD : POP CL : XREAD : POP RA
9035 XREAD : POP RB




9440 PRINT "Number of Sweeps

9040 RETURN
9050 REM D T T T T - i
9060 REM *** TITLE

T —

9100 POP L: POP Z: C=INT(20-2)/2

9110 FOR I=19 TO C STEP -1
9120 LCDCLS : LCDXY IL
9130 FOR J=1TO 20+

9140 IF J<=Z THEN PRINT @CHR(S(
9150 FOR D=0 TO 50 :NEXT:
9160 NEXT
9200 RETURN
9210 REM
9220 REM *** HEADER PA
9400 PRINT CHR(1),’X"
9410 PRINT *Channel 1 Se
9420 PRINT *Channel 2 Sensiti
9430 PRINT *Channel 1/2 Poldrity
9435 IF PO=0 THEN PRINT "No

9450 PRINT "Sweep Frarmie
9460 PRINT *Sweep Frat 5
9470 PRINT "ROI A= :u&ﬁ(# ;
9480 PRINT CHR(1).: RETU

T e ———

wnﬁpuﬂ’d NYNTNYINT
9500 XADDR PA ; MWRITE OAASSH PRINT *INIT RAM®

o L W R B8 2 1121161 8

9530 XWRITE MO : XWRITE SC : XWRITE CL : XWRITE RA : XWRITE RB -
9540 RETURN

0550 REM ******=sssssacaces

9560 REM *** SAVE DIALOG *****9

Q570 REM srrasssasenssannss

9600 V=0

9610 CS=1: XC(0)=1: YC(0)=1 : XC(1)=8 : YC(1)=1

82



83

9620 ENCSET CS.V.,0,64 : ENCKEY : POPK

9630 LCDCLS : PRINT @'Save All Parameters?” : PRINT @ Yes No* :
9640 C=-1

9650 DO

9660 ENCGET : POPV : IF V<>C THEN C=V: GOSUB 9800

9670 ENCKEY : POP K : UNTIL K<>0

9700 REM *** CURSOR
9710 REM =eosssrreessensans |
9800 FOR I=0TO CS: LCDXY XC().¥

9830 REM *** SET /O
10000 RL=51+(52"8)+((DM-
10010 RETURN
T e—
10030 REM *** MOVE TMS R
I
15000 XADDR Tl : RESTORE
15010 DO : READT: XWRITE T
15020 RETURN

15030 REM ******+*==2%
15040 REM *** PARA f_' :
15050 REM *** (ROUTINEX.Y.S WORD)
I — 1

ol 1} ’Sﬁw%‘wmm

16020 XWRITE X : RITE Y : XWRITE SW ; é XWRITE PO

TN S U AN A

16050 REN =ts*iensasnssssass

16060 REM *** TMS CODE

16070 REM ***++essesessenens

17000 DATA O : REM *** PLACE TMS CODE HERE END WITH ZERO
20000 RETURN

30000 END



SPHOLD
STACK
RESVZ
RTOP
MTOP
VIOP
DIMUSE
VARUSE
ARGSTK
CTRLSTK
BASIC
2048

.
.

: intemal RAM for Com

XDSTART
-LCDX
LCDY
ENCF
ENCMAX
ENCMIN
ENCCUR
ENCMOD
ENCSC
ENCK
ENCSCC

KEYD LY
TEMP

Hle]
PIO1
PIO2
" BUFAD
BUFRW

equ
equ
equ
equ
equ
equ
equ
equ

equ

A U ﬁ@"?‘[&l

) ma@ﬁm f°“““31'mma 8

equ)

equ

equ
equ
equ

equ

3eh

7

255
11ffh-RESVZ

XDSTA
XDSTART+

!P START+Y

X[¥T T+10

XCSTART+17
XDSTART+18

£

[
0f800h
Ofc00h
06000Nn
04000h

84

JInfernal

:Reserv for TMS Parameter
:1fO0h=Start of RAM TOP
:MCS-BASIC

;S

e aliE
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; OPBYTE 4
XTALCAL equ 58 XTAL Calculation

DISP equ 6

CRLF equ 7 ;Print CR/LF

POPAS equ 1 JFstol

PUSHAS equ
EVAEXP equ
BGETCI equ
GORUN eqﬁ
GOCOM equ

.
%

org
" db
org : #JellBASIC That Command)/Statemant Extensions
db
org emant is available
setb
ret
. ')
‘org E oh Staternant Vector
» TR #VECXCOM ~
'GFI ’UEJ’J NUNTNYINT
org 2078h ‘ Commond/S’rc’remcnt Looku
org 2090n . ;""" Reset option
imp XRESET {
org 2b00h ;
XRESET: mov r0.#0ffh ’

clr a



CLRR:

CLRXR:

mov @a
dinz r0,CLRR

mov a,#STACK
mov sp.a
mov SPHOLD.a

mov 3. #HIGH RTC
mov
mov
inc

clr
MovVX
mov
cine
mov

cjne

MIOP

mov

mov

LOW RTOP

"‘°F1u@ﬂlﬁvmmwmm

VAR P=MEMTOP

ammmmm'mmaa

movx @DPTR.a

inc DPTR

mov a.#LOW RTOP
movx  @DPTR.a

DIMUSE=528
mov DPTR.#DIMUSE
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0

XTALMV:

mov

movXx

mov

movXx

a #HIGH 528

@DPTR.a
DPTR

a.#LOW 8528

@DPTR.a

VARUSE=VARTOP

mov
mov
movx
inc
mov

movX

mov

mov

mov
mov

movXx

mov

mov

DPTR.#VARUSE °

3 wsz ﬂmmmm

q m

mov

mov

clr
move

movx

p2.#1
r1.#6

a

a.@a+DPTR

@r0a

ma«m;wumawmaa

;ARG Page address
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dec

djinz

mov
Icall

; Seffing 1/O

; LCD HITACHI 230014 HDTS P/

; Init LCD Port B

CHR3L:

mov
mov
movx
mov

movXx

mov
lcall

ohLdld
4 mov ’
clr
subb
mov
movc

Icall

dinz

DPTR
'0 '
1. XTALMV

a. #XTALCAL :OPBYTE XTAL Calculation
30nh

ace 8 bit.2 Lines, 5x7

A

or(bit1=0=0FF) Blink Off

'I
|
)

i i¥ | ;
a,#01000000b  ;Set CG RAM Address Command

HUGATIS NS

NI INYIAY

aso
DPTR.#CHR3
a,@a+DPTR
LCDDW
r0,CHR3L
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Icall LCDCLS

; Encoder

mov T #LOW 12048

mov TH1,#HIGH 12048

orl TCON, #00000101b ;INTO, INT1 edge Trigger
; Check ROM

CHKROM: mov
movx

cjne

movx

mov

movx
mov
mov
mov
sefb. =

mov

jmp

;) uﬂﬁﬂwﬁ‘ﬂmm

mov 10.#04h

wﬂga@ﬂimumwmaa

GOTOCOM:

SERL:
clr
mov arl
subb a.#1
mov rna
mov ard
subb - a.#0

mov r3.a



mov r0.#3

jnb RXD.SERL .
jo RXD.$
jnb RXD.$

mov RCAP2H I3
mov RCAP2L.r1

mov
mov
setb
mov

Icall

mov
Icalt

cir
limp

SIGNON:
db
XTAL: db
db
db

"mml'awﬂmwmni

11h

- A g

/

XCOM:
db 10 :LCD
db "LcDCLS®
db  Oh
db 11h

db 'LCDXY"



db 00h

db 12h ;Encoder !
db "ENCSET"

db
db
db
db
db
db
db

db
db
db
db
db
db
db
db
db

db
2 db

Huﬂgm EWI’?W BN
; Qﬂ?ﬁiﬂﬁfﬂﬂﬂﬁ?ﬂﬂﬂﬁﬂ

‘BADDR*
db 00n
db 1bh
db '‘BREAD"®
db 00h
db lch

db "‘BWRITE"



db  Ooh

db 1dh '
db "XDOWN"

db 00h

db
db
db
db
db

] ' db

o pipr o - . og

VECXCOM:
dw
dw
dw
dw
dw
dw 210

3 y.'.
org 3 H

SCD

- umamﬁ’wmm
Qma@mmumfmmaa

ret

.
@ £

: X=0..39, Y=0..1 , ;
LCDXY:  mov  aQ#EVAEXP
lcall 30h § X
acall  XNXTEXP =~ ¥

mov a,#POPAS



Icall 30h
mov TEMP .11 :
mov a.#POPAS
lcall 30h
mov LCDX.r1
mov LCDY.TEMP
LCDDOXY: mov
mov
jnb
4 mov
mov
T — ‘ mov.
div
mov
add
‘cdd a.#100000000L 14’:’ RAM Address Command
jmp  LCDMWP (Jaaed
)% 7
LcbcoM: mov (&
Icall L3
4 i ]
limp LCDIW

e S ULINENTNEINT

Icall

Vol

jmp

; Encoder
; ENCF.0 Encoder A

; ENCF.4 INTO (CPLT.MODE)
; ENCF.6 MODE Clear= Bound

; ENCF.7 Encoder ON
ENCSET: clr

4NINUURINYIA Y

IE.3 :Disable Interrupt Timer1(ET1)

Q3



anl ENCF.#00111110b :ENC OFF, Mode=0, ENCA=0
mov a #EVAEXP !

lcall 30h :Range
acall  XNXTEXP :Curent
acall XNXTEXP :Mode
acall XNXTEXP ;Scale
mov a.#POPAS

mov

o STV,
mov

Icall
mov
jnb
o

mov
lcall
mo CCUR.r]

"‘a um ﬂmmrm'ﬁ

Icoll

qwﬂa@mfywﬂwmaﬂ

clr

mov ard

subb a.ENCCUR+1

ESMAXC :M<C then C=M
jnz ESMISZ ;Mh>Ch

mov arl

cjne a.ENCCUR,$+3

.



inc ESMISZ
ESMAXC: = mov ENCCUR.MN
mov ENCCUR+1.13

ESMISZ: mov arl
orl arld
Jz . ESRET
or ;Enc ON

o A=P1.3,B=P1.4
jnb
or
ESRET: setb rerrupt Timer1

ret

_ENCGET: mov
cir
mov

mov
setb

mov
Icall

ret

evcrev mﬂ 'Llﬂ«&] VIEWITN BN
amawmumwma

oV a.#PUSHAS
Icall 30nh

ret

; XADDR Word: Setup Pointer XRAMP
; O-1fffh, 2000h-2fffh read First is LOW next Hi
; XREAD Return Word(XRAMP)
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: XWRITE Woed(XRAMP)=Arg
XADDR: mov

XREAD:

XWRITE:

Icall
mov
Icall
mov
mov

ret

mov
mov
movx
mov
mov
cr
subb

3 3

movx
mov
nc

mov

3‘1
’QW]

mov
Icall

mov
icall

mov
mov
mov

movX

a #EVAEXP ;XADDR Word
30h

a ., #POPAS

30h Anr3irl
XRAMP 11
XRAMP+1.r3

AMP+1 .DPH

wﬁﬁﬁﬂﬂswsﬂni
amgmum'mma

a #POPAS
30h
DPL.XRAMP
DPH.XRAMP+1
arl

@DPTR.a
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mov a,DPH

clr ©

subb a #20h

e $+3 >1fffh
inc DPTR

mov

movXx

mov

mov
ret

; COUNTER

CNTCLR: movV
clr
clr
mov
mov

mov

setb

mﬂumwﬂmwmni

ﬂwﬂa@gmumwmaa

mov a,#PUSHAS
Icall 30n

ret



B

" XNXTEXP:

; 6000h Set Address Counter LOW HI

; 4000h Read/Write Byte

BADDR:

BRAED:

.
.

BWRITE:

mov
lcall
mov
Icall
mov

mov

MmovXx

mov
movXx

ret

mov
movx
mov
movx

mov

mov

ret

a.#EVAEXP ;XADDR Word
30h ‘
a.#POPAS

Q. #PUSHASL 1o < /.

v

c, 7 VAEXP

'°°F1ﬁQEJo’J'VIHVl§WEI']ﬂ’§

lcall

QWQMWWNWTJWEHQH

movx
mov
movXx

ret

mov

Icall

@DPTR.a
ard
@DPTR.a

a #BGETCI
30n
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cjne a.#'. XERROR
mov a.#EVAEXP '
icall 30h
ret
XERROR:  mov a #CRLF
Icall 30n

mov r3 #HIGH EMSG

mov
setb
mov
Icall
clr

Icall

EMSG: db DMVAND/STATEMEN EXTENSIONS™

R T L L e
.

org

smp

org

smp

“- bh Timerl

“ﬁu?{l'mamw BIN3

 ERRREERERRERRS

=040 I UAAANEIAY. .

USERP: cjne a.#13.UPLF
mov LCDX.#0
limp LCDDOXY
UPLF: cjne a.#10,UPASCII
i LCDY #1
limp LCDDOXY
UPASCII: limp LCDDW



;.cr-..---'ooarcc lNTO
INTOX: push

mov
jb
. or

mov

setb
clr
smp

;...".l..'..'l 'NT'I

NTIX: push

mov.
add |

mov

;ocoobnonoorone T‘MER] V.

INTT1: push

mov

anl
setb

MENC: jnb

Q

ACC ‘When CPLT\ or MODE\
a ENCF
ACC.4.5+9

ENCF #00010000b
KEYDLY.#40

i C

#LOW 12048

““auimmmwmm

ACCAITIENC ¢ ndlng

amammm'mmaﬂ

ENCK.#1

, (
ENCF#11101111b ¢ :Clear INTO
IE.O ‘

ACC.7.INTRET * :ENC OFF then retumn
P1.,#00011000b

100
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jnb P1.3.IT1AB ;When ENCA=LO
orl ENCEF #00000001b ;ENCAis HI .

INTRET: pop ACC
: pop PSW

IT1AB:
CA Hlto LO

cine
mov
jnb

clr
mov J .C
ENCCUR+1.a

e SHUEINENINYINS

AR NN INYAE

sjmp INTRET

IT1BH: dec  ENCSCC :Dec Current

mov a,ENCSCC
add a,ENCSC :Check Scale=Scale count
jnz INTRET

mov ENCSCC.a :If SC=SCC Clear Scale count



e

mov a,ENCCUR

or Q.ENCCUR+1 :
jz ITCz ;When Current=0

mov a.ENCCUR

jz $+6

dec  ENCCUR

simp AINTRET

mov

dec

smp
MCzZ: mov

mov

mov

smp

LCDIW: acall FC ses gi_’r_ng/Resef Commond

mov | DP

movx L@l

mov C !

ﬂumram%’wmm

v @DPTR.a

ammimwnﬂmaﬂ

ret
LCDDW: acall LCDWAIT
mov  DPIR#PIO1+1 PortB Data
movx @DPTR.a
mov aACC.7
mov P15c
mov a#11111101b  ;E=Hi.RW=Low I=Hi



LCDWAIT:

LCDWL:

LCDOK:

.
.

s§mp
push
mov
clr
acall
jnb
dinz
pop
ret

‘ACC

LCDSTB
ACC g
TEMP.#850

(c

LCDR
ACC.7,.LCDOK
TEMP.LCDWL

; CarmryF Set/Clear=Data/Instiuet!

LCDR:

CHR3:

0

q

mov

mov

mov

movx

fc
setb
mov

mc

mov

mov

movXx

mﬂ uam EHM%LEJ’] na

000001000

mamtuumwmaﬂ

db
db
db
END

00000100b
00000000b
00011111b
00000000b
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urc ™ ian T T

* Average: Summation

* Parameter(ROUTINE.X.Y SWEEP ,POLAR.SCALE WITHCLEAR:WORD)

-

DSEG  Data SEGment
ZERO BSS 1
ONE - BSS 1
MINUS BSS 1

PARAMD  EQU TO DATA MEM at >0003

ROUT BSS

X BSS

Y BSS

SWEEP BSS

POLAR BSS

SCALE BSS

CLRBUF BSS

PASIZE EQU

VCX BSS N
cY BSS

CsSwW BSS

ADDR BSS

SUMI BSS

asﬂummumw 41N
ADC

™ q Ww aan sl

1IN

‘ IOCNTL 1

TRGEN BSS 1

TRGDIS BSS L

NXTDTL BSS 1

NXTDTH BSS 1

TEMP EQU 127

DEND



. PORT: ,

* PAQ: Buffer R/W (1/O)
& PA1: Input A/D, Output ANALOG Control CPLT\, NXTDWL\, TRGEN. Z, RG
. PA2: Input Dynamic Parameters, Output D/A
. PA7: Load Buffer Address
CPLTB. EQU 4
NXTDTB EQU 3
TRGENB EQU 2
ZB EQU 1
TRGB EQU
AORG
B
B

. X: (64, 128, 256, /
= Y: (256,128, 64,32, 1680577\ 2 /]
. Sweep: Max
- Polarity: NG
. Scale: (1/16. /e .....

ﬁumwmmmm
Qmﬁ@ﬂimﬁmgﬂmaa

INIT DINT



SOVM Set overflow mode

BV CLROV '
CLROV ~ LDPK ©
LARP 0
ZAC
SACL  ZERO
LACK 1
SACL
ZAC
SUB
SACH
. INIT /O
LACK . OFF ¢ XTDWL\ TREEN Z TRG
_ SACL |
OUT  IOCNIEPAT 4 d& (-
5 ‘ vely
. Read PARAMETER To/ ﬂ
LARK [P
LARK L TF
LACK  PARAN
LRPARA -
LRPARA
LAC  CLRBUF Clear Buffer RAM 2
BZ START
- r "
i Clear Buffer RAM ~
LAC ONE.14 Count >4000 Words

ouT ZERO.PA7 Load address 0



LCLR

START

LOOPY

out
ouT
ouT
ouT
SUB
BNZ

Start ACQ

ZAC
SuB
SACL
ZALS

SACL

ZALS
SACL

LAC
SACL
LAC
OR
OR
SACL

LAE’T UG&IQTS(J EJx‘IéINﬁ?N BN

R

ﬂmmmmmﬂ'mmaa

SACL

i

!

ZERO.PAOD Chan1
ZERO.PAO

ZERO.PAOD Chan 2
ZERO.PAO

ONE

LCLR

ONE.TREENB g En
TRGEN

‘-.l ’
,I

TRGEN

TRGEN
NXTDTH

Loop for DEPTH

ZALS

ADDR
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ADD X
SACL ADDR !

ZALS SWEEP

SACL CSW
S Loop for SWEEP
LOOPSW
out
ZALS
SACL
ouT
i Loop for LE
LOOPX
WCH]1 BIOZ TN
B
RDCH1 IN
IN UM f T
POLAR '
sus ADC ¢TOVFag? .
amwmuum'mmaﬂ,
'ADDH ADC ***OV Flag?
WRCH]1 SACH  SUMI i
out SUM1.PAO P

ouT NXTDTL.,PAT  Send NXTDWL\
ouT NXTDTH.PA1

108



WCH2 BIOZ RDCH2

B WCH2 Wait Chan2 Completed i
RDCH2 IN ADC.PA1

IN SUM2,PAO

LAC POLAR

BZ NORM2

ZALH SUM2

SUBH

NORM2  ZALH
ADDH

WRCH2  SACH
out

out
ouT

LAC
SACH

LAC
AND
AND
OR
SACL

| °ﬁu°£f?’1m7\%‘wmm
qmaquuumaﬂmaa

MINUS.8 ﬁ;_w T,

iF |

: LOOPX Loop for LENGTH
: ‘
OUT  TRGDISPA1  Disable Trig i
ZALS  CSW ;
SUB ONE :
H

SACL CSW.
BNZ LOOPSW Loop for SWEEP
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SUB ONE

SACL cY

BNZ LOOPY Loop for DEPTH

LAC ONE.CPLTB d Completed Signal

INTR B

AUEINENTNEINS
QRIMNTUNINYINY



Appendix D

Operating Instructions

Infroduction

Operation of the signal averager ple and straightforward because the operating

r is used to select the desired function
tal display shows what operation is
font and rear panel connectors. The
required signals are inpu g-: igger)sig and dwell signal. Input sensitivity and other

related parameters are set b Q :f o ible oplion: e menu.

7 In this section, a a@éscipiioh/of thelcentrols, eonnectors, and switches is firstly
presented. After that, @pe@iing *edUres, are\ de >d based on the sequential
ilustrations of the LCD.

20 columns X 2 he selectable menu items and alert

messages. The discuss f eqch messagesis-pfese! A-cperating procedures section.

An optical encodtr&used as a mapua | input device. Menu selection and cursor
ﬁ%&s‘v’ %e‘l‘lﬂb“ﬁﬁ WEIN?
M

amam:m 1L Talak i Tla P Y TR

m’rerrupf e processing sequence.
4. S Lin
Signals to be processed are applied to these connectors.

5. Sianal Overload

This indicator flashes whenever the applied signal exceeds the full scale of ADC input.
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6. Signal Input Offset '

When the offset switch is activated, the offset function is enabled. An offset range of
+ 1.5 full scale is obtained by the offset conirol knob.

7. Trigger Input Connector

A trigger signal synchronized wlfh Inpu'r signal is applied to this connector to initiate

data sampling sequence.
" 8. Irigger Threshold

The tfrigger thres|

9. Trigger Slope

This foggle swiic ering X the > negative-going or positive-going

edge of an applied tri
10.

This indicator fias any Gomir 3 of trigger signal which is effected by

frigger threshold and slope.
11. Ready Indicato

This indicator: i It

ir eady to process the signals. In
other word, frigger signﬁ a

m sequence.

M%M&L’l‘l’l ININYINT
RSy

This indicator fiashes to indicate an incoming of dwell signal.
3.8 nnect

Two output signals of processed signals are provided at this connector. These signals

can used fo drive a typical dual channel oscilloscope.
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4.Z Output Connector ,

This output signal is provided to give brightness modulation of processed signals on an
oscilloscope equipped with blanking capability.

5. Trigger Output Connector

A trigger signal synchronized wi output signals is provided to this connector to

The processed ost computer by connecting this

connector to a standard v oF ed wiil . compufter.
erati I I

mainly controlled by a menu-

driven program. Most of cenir '_'- a lac by an LCD panel display and a

sections by determining their fun '_;'Bfé‘-
-+ - - —

The description of each unit is p_re_a"@‘gg}\ >/ glidin

= =

)

X TOTI0T W W
Averagar [ | | Plogegsor

% ! - : s — Polarity E
: - E]L Dwell TimeE

L4 X, Y, Sweep

!

Conflg E

Sensitivity

Averaging Mode
Initialize ? E

Two notations are used in this section fo indicate the current status on the display: *>*

Range of Interest

indicates the default item and °_" shows other selectable options.
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1. Mode Menu

Choose Desired Menu

>Routine _Config

This section is initiated by the power-up operation. Two options are provided.

Choosing "Routine” fo start the routine menu or *Config" fo change the system parameters.

2. Configuration Menu

+2 VoIt .LES)

\V\\“ Inr el 2 respectively. The options are

Choose the input se
+0.2,40.4,40.8,+2,+4, and 8

!?

Choose the input pola

Choose the ranige ' well e , 100-999s, 1-9ms, 10-99ms,

and 100-999ms. This p@rgmeter Is used fo seiec aUf off frequency of the low-pass

i

filter.

#Sweep Frame Length

AU

Choose 1he sweep frame length from 64, 128&56 512,1024, 0%2048

RA

Y= 32 Rows

Choose the s;weep frome depth from 1 to the maximum value allowed which
depends on the previously selected sweep frame length. The options are ranged from 256,

128, 64, 32, 16, and 8 respectively.
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Number of Sweeps .
16 Counts

Choose the number of sweep from 1 fo 256.

Save All Parameters ?

>Yes

Confirm fo use these par: ’, //
3. ngitrﬁ_M@u
_Data Xfer

/?% =
\\

Choose fhe desired ansfer the data. Choose Q" to

re1um to the previous meg

4. Averager Men

Choose "Start’ ~“Config" to change the averaging

— ‘

r of ﬁ:psed sweeps and number of

parameters, or 'Q" fo e
i

Choosing 'Sfcr@fhe c

4 VFEJ“%‘]%‘WEJ’]ﬂ‘E

ﬁ%ﬂﬁ@ﬁwwﬂ%ﬂﬂ@ﬁw%

>Norm _Sum _Exp

Choose the desired averaging:mode: normalized summation, linear or exponent.

Initialize Data ?

>Yes : _No

—

Choose either to clear data memory before starting the acquisition or not.
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5. Data Transfer Menu '

Data Xfer
>Start _Config _Q

Choose "Start” to start the fransferred process , “Config* to change the parameters, or
Q" to retumn.

Choosing *Start®, the display

\Q\\‘ ’”/)wcihng for the connection from the host

computer.

After the conng r of rows that are successfully

- transferred is shown. -

Choosing *Config', theidisple Ssents the range of interest defined by the minimum

address (A) and the maximum” -'-;f- >, 5ss mode button to select the desired

%ﬂ'lﬁ;ﬁaﬂ immgmm Sk e ruroro

processed rows is displayed as the process is in progress.

DC Offset Processing
Depth Completed . 14




Appendix E

TMS32010 Instruction Summary

NO. OF
CYCLES

NO. OF
WORDS

1

ceumnulator with shifi

o

1

i s

MNEMONIC
ADD Add to ac
SUB Subtract from.g
LAC Load accum
SACL Store low-g Aﬂ (/4 _ﬁ,}m
SACH Store hig ’! ! ! ﬁm
ADDH Add to Jllﬁ
ADDS | Addtoag ’!M :
SUBH subtract frop ﬂ mu
SUBS Subtract from yor wi
SUBC Condifional SUbHfAEttior civ
ZALH Zero cccumula:&ﬂ o :

Zero.accumulator and loa
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le E- ili isters P Pointer ti
MNEMONIC DESCRIPTION NO. OF NO. OF
CYCLES WORDS
SAR Store auxiliary register 1 1
LAR Load auxiliary register 1 1
MAR Modify auxiliary register and pointer 1 1
LDPK Load data memoryip r immediate 1 1
LDP Load data merery page 1 1
LARK Load cuxllio&g i e 0 1 1
LARP Load auxilianregis ,,_\: 1 1
P :\ko,."'a‘ and L»,A fiply Instructions
MNEMONIC DE »l * NO. OF NO. OF -
CYCLES WORDS
LT Load T g| .’m \\\ 1 1
LTA Load T Regisig r;é; " ‘ t; 1 1
LTD Load T Register, qq umulotg- rod cf nd 1 1
move data in mem'a? fo ,_‘ ne address
MPY Multiply witi T 15;5&& store produét np 1 1
PAC Loadof 1 1
APAC Add ;Flﬁgisfefm acc 7 1 1
SPAC Subtroc’r P Register from accumulator : 1 1
mﬁﬁmmwm nsl ' |
MNEMONIC DESCRIPTION NO. OF NO. OF
CYCLES | WORDS
IN Input data, from port 2 2
ouT Output data to port 2 2
TBLR Table read from program memory to data RAM 3 3
© TBLW Table write from data RAM to program memory 3 1
DMOV Shift contents of data memory forward 1 1




e
W

Table E-5 Control Instructions

19

MNEMONIC DESCRIPTION NO. OF NO. OF
CYCLES WORDS
LST Load status register 1 1
SST Store status register 1 1
NOP No operation 1 1
DINT Disable inferrupt % \ l 1 1
EINT Enable interrupt / i 1
ROVM 1 1
SOVM 1 1
POP 2 1
PUSH 2 1
MNEMONIC NO. OF NO. OF
CYCLES WORDS
BANZ 2 2
BV = 2 2
BIOZ Branch on BIO e 7 S 2 2
B ranhiin ' 2 2
BLZ 2 2
BLEZ 2 2
BGZ Branch if dcgumulator >0 @/ 2 2
BGEZ Bra chl&:an ator » m 2 2
BNZ Wit = 2 2
—¢ = :
BZ cligtor|= ~ £ D2 2
CAL broutine Immedi | 1 2
CALA Call subroutine from accumulator 2 1
RET Retum from subroutine 1
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