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TM 990/514 AND TM 990/515 EPROM PERSONALITY PROGRAMMING CARDS

1. GENERAL
The TM 990/514 and TM 990/515 EPROM Personality Programming Cards (EPPC) are designed to be
used with the TM 990/302 Software Development Board. The Personality Programming Cards are
used to configure the EPROM programming socket for the EPROM that is selected to be programmed
or read. Figure 1 shows the EPROM Personality Programming Cards.
The TM 990/514 or TM 990/515 EPPCs are pushed on board edge connector P3 on the TM 990/302
Software Development Board. All the signals and voltages that are required for programming and
reading the various EPROMs are brought out to edge connector P3. A description of each of these
signals and voltages is given in the TM 990/302 Hardware User’s Guide.
Software that can be used to program or read an EPROM is available as TM 990/302 development
software (resident on the TM 990/302 as shipped from the factory), Enhancement BASIC, and the
example program given in this manual.
2. TM990/514
The TM 990/514 accommodates the following EPROMs:

® TMS 2708 1K x 8 bits each

® TMS 2716 2K x 8 bits each.
The schematic diagram for the TM 990/514 is shown in Figure 2.
3. TM990/515
The TM 990/515 accommodates the following EPROMs:

® TMS 2508 1K x 8 bits each

® TMS 2516 2K x 8 bits each

® TMS 2532 4K x 8 bits each.
The schematic diagram for the TM 990/515 is shown in Figure 3.
4. CARD AND EPROM INSERTION

To use these cards, do the following steps:

(a) Three jumpers on the right side of the card designate which EPROM type is to be used. Set
these jumpers to that EPROM type. See Figure 4.

(b) Press the card onto connector P3 (left side facing) of the TM 990/302 board. When correctly
installed with EPROM voltage applied, the LED marked GO will illuminate.

(c) Install the EPROM to be programmed into the socket with pin 1 of the EPROM in the upper
right corner.

(d) While programming, the LED marked PROG will glow.



TM 990/514

Figure 1. TM 990/514 and TM 990/515 EPROM Personality Programming Modules
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Figure 3. TM 990/515 Schematic Diagram
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CONNECTOR P3 OF TM 990/302 BOARD
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Figure 4. Inserting Personality Card and EPROM

5. STANDALONE EPROM PROGRAMMER

If desired, the following program may be used with the TM 990/51X EPROM programming module to
program EPROM'’s interactively (prompts are issued to the user for programming criteria). This
program does the following:

® Programs EPROM's inserted on the TM 990/514 or TM 990/515 modules.

® Reads into memory the values in the EPROM'’s.

® \Verifies data on the EPROM to the program in memory (programmed on the EPROM).
This program can be loaded at any memory location; when executed beginning at location START
(source line 0160 of the listing), the program automatically relocates all relocatable code. The program
can be reassembled and loaded by the user or inserted into memory using the memory insert/change
command; insert the values beginning in the third column of the listing, starting at source line 0160.
Then set the Program Counter to this first memory load address and execute with the Execute
command. :

This program requires RAM memory from FF881¢ to FFB016.

Figure 5is a flow chart of user interaction with this program. Figure 6 is an example of a printout of this
program in use. The program menu explains allowable inputs to the prompts.
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E - EXECUTE PROGRAM

DEYICEZ:

SSNE 2702 2515 2T 1B 25322
FUMCTIONE:

‘REx ~ FEADs ©F3 — FROGRAMs 4% — YERIFY PROGRAM
MODEZ=: : MENU

W'TE (B) OoF WgrDn 1}
EYTE MODE TRAMSFERS DATA EVTE EBY EYTE.
WORD MODE TRAMIFERS ONMLY UFFER OF LOWEF WORD HALWES.

—*¢+ HLL IMFUTZ ARE IM HEX eee -

DEYICE TYFEs <DEFRAULT = 27038y =3 271s

MODE <E~<W» : E

EMTER MEMORY ZTART ADDRESS, <DEFAULT = 0000y = s00
EMTER EFROM ZTART ADDREZS, «DEFAULT = O00n: =:

MO. OF EYTEZ TO BRE OFERATED OMs <DEFAULT = os00x =:»
FLUHCTION (RF«<P«%% 3 P

+++ EFAZE CHECE ZSTARTED eee

7. MO. OF PROGFAM LOOFEs <DEFALLT = 00543 =»> 3

++¢ FROGEAMMIME STARTED eee '

+*e¢ VERIFY ZTARTELD #ee

+++ EFRORE EFM 0000 DATHA= N0OFF MEM E=00 DATA= 0031
¢+ EREROR EFM 0001 IIATH= DOFF MEM E=01 DATAR= 0032

[LETRR I S

*e¢ THIE COMFLETE +e+
COMTINUE ¢%-Mr %
1. DEYICE TYPEs: “DEFALULT = 27160 =%

2. MODE <E~<blx = 1)

2. EMTER MEMORY =TART ADDFESSs C¢DEFALULT = Esnny =>

4. ENTER EFROM ZTRART ADDRESZs <DEFAULT = 0000y =3

5. MO. OF EYTEZ TO EE OFPERATED OMs <DEFAULT = =00y =x
5. FUMCTION <R<P-%3 : R

+¢+ FEAD STARTED ++e+

++¢ VERIFY ZTARTED +e+

e+e THZE COMFLETE #++ ‘

COMTIHLUE <YYoy Y

DEVICE TYFEs ¢<DEFAULT = 27183 =%

MODE <B~<W> = 1

EHMTER MEMORY ZTART ADDF EZs CDEFAULT = E=S00r =3
EHMTER EFROM ZTAFT ADDREZZ. <DEFALLT = 0000 =%

MO. OF EYTEZ TO EE OFERATED OMs <LEFAULT = oS00y =
FUMCTION ‘RePots =2 P

++ EFAZE CHECE ZTHFTED s
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Figure 6. Interactive Execution of Standalone EPROM Programmer



EFROM

TX

202 EFROM CHECK

Lalalabes
0
G004
O0nS
D00
[alalalr
alaln=]
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D032
00323
0024
ODE5S
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TIEBWUG EQL 0080
OXOP HEXI.®
DXOF HEXO, 10
OXOF ECHD. 11
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4+
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BEEFEEESSES R RS E
3
CRLUOZ  Ef 0020 CRU BASE FOR 2%02
CRUDTA B 1710 CRU BASE FOR THM220/514
3 EFROM DATA
CRUADD E) 1720 CRD BASE FOR TM#20/5314
* EFRCOM ADD.
CRUID E&U 1702 CRU BASE FOR DEVICE I.D.
BCMD ECLl 046460 SBC O COMMAND
RTCMD E) Z045B “RTS COMMAND
TSTWS E@U  ZFF%0 WORKSPACE FOR THIZ MODULE
%
AREA EGL  >FFSE THI= AREA IS WSED IN
AREA1 EQL  AREA+Z CONJUNCTION WITH THE “HEXI®
AREAZ ECL  AREA+4 YXOF, FPROGRAM EXECUTION 1%
AREAZ EO  AREA+E TRANSFERRED T THIS AREA WHICH



EFROM TXMIRA P2L227 ®¥A 1£:00:27 F10/7% FAGE 0DOZ
202 EFROM CHECE ROUTINE

O05A * AN RE PRELQQDED MUCH LIEE
0057 2 FROGRAMMING INTERRUFTS.
O0oE ot
Q0o +* “HEXI® REGUIREZ TWO ADDREZSES 10 FOLLOW IT
D060 #* THE FIRST UNE IS THE ADDRESS IT BRANCHES TO IF
0041 + OMLY A VALID TERMINATION CHARACTER 1% ENTEREL.
0062 #+ THE SECOND ADDRESZ IS THE ADDRE=S THAT IS BRANCHED
OD&z 3& T2 IF AN INVALID ENTRY IZ MALDE.
0D&q #*
O0&T * VALID TERMINATION CHARACTERS ARE:
00&A i+ CARRIAGE RETURN
Q0ET # SFACE
OOk W#* CIOMMA
(IR 3 MINUES SIGN
Q070 3%
0071 4 THE COHNLY VALID ENTRIES ACCEFTED ARES
Q072 #* D:1:2:2,4,5:,6,.7,58,9,4,B,C.0.E: F
0073 ¥ E:G: FFED
o074 #*
[STardal * ;
0074 & FOR MORE INFORMATION ON THE “HEXI® YOF REFER
Q077 #* T THE THM?20/100M MICROCOMPUTER USERYS GUIDE
007 3= OF THE TM220/101M MICROCOMFUTER USER“S GUILE.
Q079 *
OO0 B e R o e T E - T L it
O0E +#
OOz = TH1Z FROGRAM IT FOR USE WITH & VERSIOM OF
* TIBLNG THAT RESIDE=S [N LW MEMORY.
i 1T REMLUIIRES RAM MEMORY FROM »FF&E2 TO “FFERO.

-

* TH1E FPROGRAM SERVES THREE FURPUOSES.

Lid THE FIR=ST I5 TO READ THE CONMTENTS OF THE

+# EFROM IN THE FROGEAMMING SOCKET OF THE

* MM#20/5314 EFROM PERSOMALITY FROGRAMMING ZARD (EFFLC),

#* OF THE THM%20/%51% EFFC. THE CONTENTS ARE READ

3* INTD MEMORY STARTING AT THE MEMORY LIJCATION

* RECIEVED FROM THE WSER BY FROMET.

#* THE ZSECOND FUNCTION FPERFORMED I= To

# FROGRAM THE EFROM IN THE TM220/514 OR /%1% EFM.

#* THIZ I3 ACCOMPLISHED BY TRANMSFERRING THE

25 CONTENTS OF THE MEMORY SFECIFIED TO THE

3 EFRCIM AND QUTPUTIMNG THE CORRECT FROGEAMM NG

* S1GNALE.

+* THE THIRD FLMCTION 1% VERIFICATION. THIS

* FUNCTION IS EMFLOYED AFTER A REND OR

g FROGEAMMING FLUNCTION OR UNDER USER REQUEST.

i [T 15 ACCOMPLISHED BY COMPARRING THE CONTEMTS

* OF THE MEMORY SPECIFIED ANDN THE CONTENTS

3t UF THE EFROM IM THE FPROGRAMMING SOCEET ONM THE

3 TM220/514 OR /515 EPPC. 1

#* ALL TRANSFERS ARE LONE BYTE BY BYTE. IN WORD
# JIODE TF THE START ADDRESS GIVEN 1% OLL, DATA BILTS
3+ ==13 ARE TRAMSFERRED.....IF THE START MEMIRY ALDRESS
3= T2 EVEN: DATA RITS 0-7 ARE TRAMSFERREL.
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* FOR FROGRAMMING [T AFPFLIED AND A& TTL LEVEL SIGNAL
1 I= TOGSLED TO EFFECT FROGRAMMIMG.
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3 ai= By THE ERPEL

I
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& ANY MNUMBER OF BYTES CAN BE FROGRAMMELD ZTART ING
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+
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3# CHARACTER.

£

3+

3* A TMS EFROM ERASES TO ALL ONE S. 1F A ONE 15
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* FROGRAM FEATURES & PREFROGRAMMIMG CHECK IN WHICH
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* BUT IF THAT LOCATION HAD >BF. MO ERROR WOLLD

¥* EE FRIMTEL,
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EFROM TXMIRA
302 EFROM CHECE ROUTINE
Q159 #
0140 START
0141 0000 03240
01462 e
0162 0002 OZEOQ
0004 FF20
01464 0004 OzZO0
0002 00007
0145 000A OSOD
0lé&6 0000 OZ01
O00E Q45ER
0147 0010 Q421
0162 RELIDC
0142 0012 OZZR
0014 FFEE
0170 #
0171 0014 AZ4E
0172 e
0173 +#
0174 *
0173 +*
0174 +
0177 Fr—re e
0172 STARTX
0179 0012 ZFAD

0180

0151

0152

0
- L

o
eri

0125

001A 04797

OO1C OZ00
OO1E 04460
QOZ0 CRO0

0022 FFa2 -

Q024 CEO00
0O02& FFEC
OOz 04C3
00zZ04 0207

0020 0200

OOZE ALCD

-

PIEZZT #A 14:00: 27 210/7% FAGE 0004

SET REZET

==== PROMIDES RELUCATION —————=———r

LWFI TETWE _ GET TEST WORKSFACE

LI R1Z, START FICE UF LOAD EBIASZ

NEG Ri1Z ANIY GET NEGATIVE 0OF IT

LI R1.RTCMD R1 = RT INSTRUCTION

BL R1 LOAD R11 WITH ADD. OF NEXT INS

Al R1i1,START-RELZC ADLIUST TO GET THE ACTUAL

START ADDRESS 1IN MEMORY
2] Ri1.R12 R1= = BASE ADDRESS

THE BASE ADDREZS IS THE, ACTUAL LOCATION IN

MEMORY MINUS ANY LOAD BIAS. THIS ALLCOWS THE

EXECUTION OF THIS MODULE ANYWHERE IN MEMORY.
+EXECUTION STARTS AT THE LABEL START+

FRNT @HLIST(1Z) CQUTFUT HELF LIST

LI RO, BCMD LOAD RO WITH “B* COMMAND
MOV RO, @AREA STORE FOR BRANCH

MOV RO, RAREAZ ¥

CLRE  RZ= ‘ SET RAM DEFALILT ARODRESS
| B R7, TABLE GET IMTIAL TABLE ADDRESS
£ R1Z.R7 AL BASE ADDRES:

10



EFRIM TXMIRA 736227
202 EFROM CHECK ROUTINE
0137 #*
oisg 3+ 1KFL
0129 #*
0150 *
0191 3
0192 3%
Q15rE TYPE
174 0020 CO%7 MOV
0195 002 OZOF %
O0E4 Q0RO
D194 00ZE AZCDH fi
0197 0022 CEOF MoV
0020 FFZA
0192 0020 QZ0F 5 ¢
OOZE 005N
0199 +*
QZ0D 0040 AZCT f
0201 0042 CROF MV
0044 FFEZE
Q202 0048L ZFAD FRNT
Q0AZ QIZ9T
OzZ02 00468 ZFAD FRMT
00q4C o309
OZ04 OO4E ZEE1 HEXD
0Z0% 0050 ZFAD FRMT
QOS2 O57R"
Oz0E DOTE ZE41 HEX1
0056 FFRC DATA
» O0O%E FFE& OATA
DFLTO
O0%A ZFAD FRNT
00E0 O2R9”
0211 DO0TE 0400 2 i
D212 O0ED D200 LI
QD&Z 1702
0212 Q0&4 ZTCO STCR
0214 O00Ohs 0207 B |
Q&g OZCCT
0215 00&K ALCD A
0214 006 QOROZ L=k
DOLE OXFE”
Q070 ADST ]
SEARCH
Q072 25C1 B
D074 1205 JER
Q076 Q227 Al
GO7E 000A
Q222 0074 BO27 B
0223 007C 1472 JHE
0Z24 00O7E 10OF% MF
0225 IDCE
QZ26 0020 2900 &
002 0002
Q227 0084 1302 JAER

#y 14300227 31073 FAIGE OO0

T DEVICE AND CONTROL FARAMETERT
AR b dbdt dR e R e e A AR AR AR S P A R 3R
# DEVICE TYPE AND ID #
SRR AL L M P RS

#R7. K1
RIDTYPE

RizZ.R1%
R1%,; @AREAL

Ri%, DFLTO

R13,R1G

R1%, @AREAZ

ROVCTYR(13)

COFELT 613)

K1
ATIC(13)
R1

AREAZ
AREA

@CRLF

RO
R1z, CRUID

RO, 7
R7, TABLE

R1Z. R7
Rz, TAREND

R13,RZ
R1,#R7
ITOCE
R7.10

R7:RZ
ABORT

ZEARCH

RO, @Z(R7)

MERGE

1

GET DEFALLT DEVICE TYFE
GET “BRANMCH Ti* ADDL

ADD BASE ALDRESS
STORE IT

GET ADDRESS TO BRAKNCH TO
IF DEFALLT TAKEN

ADD BASE ADDRE=S

ANDY STORE IT

FROMFT FOR DEVICE TYFE
OUTPUT “DEFALLT =~

OUTPUT DEFAULT TYFE.
AND PROMFT

ACCEFT DEVICE TYFE IRNFUT

CLEAR FRINT LINE

CLEAR DEVICE IL.

SET UP TO READ DEVICE ID.
FREAD AND STORE DEVICE I1L.
LOAD ADDRESS OF FIRST TABLE

ADD BASE ADDRESS
GET TABLE END ADDRES:

ADD BASE ADDRESS

I% ENTRY IN THISZ TAELE

IF 30, G0 CHECK DEVICE I.D.
OTHERWISE TRY NEXT TAELE

1F ALL TAELEZ HAVE EBEEN
CHECKED, ABORT !'.OTHERWISE
CHECE NEXT TAELE.

CHECK DEVICE I.D.

IF CORRECT. GO GET MODE



EFROM TXMIRA 236227 #A 146:00: 27 310/73 PAGE 0006
202 EFROM CHECK ROUTINE

0zZz23 BADID

0229 0024 ZFAD FRNT @.JUMPER(13) FRINT ERROR MESSAGE
0023 0ZFE-

0220 00ZA 1002 JMF TYFPE AND TRY AGAIN

02321 #

Q232 *

0232 #* HEESH SRR R SRR E RS

0224 # # BYTE OR WORD MODE #

0225 +# HEERR PR E SRR RS RS E

0236 #

0237 #

0zZ32 MERGE |

0239 002C ZFAD FRNT @EYTWD(13) FROMT FOR EYTE OR WORD MODE

QOZE OSAO0-

0240 +# BYTE MODE TRANSFERS RYTE BY EBYTE

0241 #* WORD MODE TRAMSFERS ONLY UFPER

0zaz # OR LOWER WORD HALVES

0243 Q020 ZECO ECHD RO GET MODE

0244 0072 0Z20 CI RO;W IZ2 IT WORD MODE
Q0Iq4 S700

0Z24% 0094 1304 JER GET IF 20 GO TO GET

02446 00923 0220 CI RO, B IS IT BYTE MODE 2
QO%A 4200 -

0247 003 14F7 JANE MERGE IF NOT TRY AGAIN

0242 009E Q400 CLR RO . SET BYTE FLAG

Qza4% #*

D250 #*

0251 3 LEEREEE RS L LRSS R RS RS

0252 * # RAM START ADDRESS

0253 * FEEEBLFE R R RS S

0Z254 #

0255 #*

204 GET

0257 00A0 OZOF b R1%, GET GET “BRANCH TO° ADDRESS
O0AZ 0OAD~

0208 00A4 AZCD [a] R1iZ,R1S ADD BASE ADDRESS

0259 0086 CEOF MIY R1S, @AREAL STORE IT
QOARS FF2A s

OZ&0 00AA OZO0OF ML R1S.D0FLT1 GET “BRANCH T ADD.
0082 O0CE”

0Z&1 O0OAE AZCD fal R1Z.R1G ALDD BAZE ADDRESS

0262 00RO C2OF M2V R15, @AREAS STORE IT
00OBZ FFZE

QEAZ O0OE4 ZFAD FRNT @CRLF(13) CLEAR FRINT LINE
O0OBR& OZBD 7

0Z&4 O0ORE ZFAD FENT @sTRTAD(13) OUTFUT FROMPT FOR ADDRESS
OOBA OZRCT

&5 O0ORC ZES3 HEXO RZ= QUTFUT DEFALULT VALLE
~ OOBE ZFAD FRNT RTIC(13) 3*

QOCO ODPNT
QOCZ ZEAZ HEXI R= GET VALLUE
OoC4 FF2C OATA AREAZ

0zLY QO0OCEH FFEE LATA AREA

0270 +*

12



EFROM

TXMIRA

302 EFROM CHECE ROUTINE

0271
0272
0273
0274
0275
0276
0277
0278

Q279

0220

0221

Oy

2

o 0

z
2
3

iy

0z

i
o

i

i)
o

0
(aped

{ S O

Q2e7
oz2a2
QzZe?
Q290
Q221
0292
0293

0294

Q275

OETE
Oz
D200
301

Q=202

OO0

00

0205

al]m
OOCH
O0CC
QOOCE
QOno
oonz2
OO04
OOn&

P DO0E

QOLA
OOnC
OODE
OOED
ODEZ
O0E 4
GOEA
O0ES

DOEA

ODEC
ONEE
OOFO
[
OOF 4
DOF &
] ==
OOF A
OO

Ve OOFE

G100

2 0l0z

0212

0104
Q104
01O
0108

Ll e

ZFAD
OB
0Z0F
OOEL~
AZCD
CEOF
FFEA
0ACA
ZFAD
OZE7 "
ZFAD
00D~

ZES4

ZFAD
oo
ZEA4
FF33
FFaC

ZFEAD
OzBY
OZ0F
1267
AZCD
1I2=0F
FFSE
2167
D04
=144
1AGAE
ZEAD
OE704"
ZFAD
ek i
ZEED

1000

ok ok ok & K

DOFLT1

% ok ok & ok ok ok ok & %

OFLTZ

(L |

DILZZT #A

FRNT
i3

A
Moy

CLR
PRNT
FRNT

HEXD
PRMT

HEX I
DATA
DATA

MOTE THAT THE DEFALLT IS
IN EFROM FROM START ADDRESS TO

FRNT
)

A
MoV

MY
E>

AL
PRNT
FRNT

HE X1
AMF

1£:00:27 210/75

3 4 35 35 30 45 35 3 35 36 3 4 3 PR

# EFROM START ADDRESES #
FHREEFEEEREREEE B RERRRE LS

FAGE 0007

CLEAR FRINT LINE
“BRANCH "TO" ADD.
BASE ADDRESS
INITIALIZE EPROM ADDRESS
FRIMT EFROM START ADD.

OUTPUT DEFAULT MESSAGE

ACCEFT NEW EFROM ADD.

@CRLF (13)

R15, DFLTZ GET
R13,R15 ALD

R15, @AREAL STORE IT
R4

@EFMAL (13)

@DFLT(13)

R4 OUTFUT DEFAULT
@TIC(13) #

R4

AREA

AREAZ

FROMFT

B e o e e
# NUMBER OF BYTES #

FHEELPRERFEEEFEEEELES

DEFENDENT

ON # OF BYTES
ITS NORMAL DEFAULT

CCRLF (13)
F1S, OFLT=

R1Z,R1D
R1%, @NREAS

@4(RT7), R
K4, RS

ok 1
GLARGE ( 13)
EMAY (173)

KT
BEL T

13

CLEAR FRINT LINE

GET “BRANCH TO“ ADD.
ADD BASE ADDRESSE
STORE IT

GET DEFAULT # OF BYTES

1F START ADD. > & OF BYTES
IMDICATE. OTHERWISE G0

N

4=

OUTFLT MAXIMUM VALLIE
AMD TRY AGAIM



ELFECM

TYMIFify

302 EPROM CHECK ROUTINE

Q2132 Q10F

0315 0110

a1 1
02314 0114
D114
01318
meon11n
a211C
O1iE
0122

G124

0126
0125

B

0327 OI12E &

01=0
03ZE 0132
0134
0134
D 0138

G120 2

0124 =

&Hi44

ZFAD

DA
ZFAD

0
SESS

ZFAD

osen s

C24%

05917

ZEES

1009

LFLTE

YILZET A

-

FRNT

FRMNT

HE X2
FRMT

MOy

HEXI
OATA
DATA

FREMT

I

JLE
FRNT

FPRMT

HEX(O
AMP

Fg,RT

BLENGTHOIR)

GDFLT(12)

R
@TIC(132)

RS RY
R#

AREAZ
AREA

CCRLF(13)
R%, RT
FLUMZTO
@LARGE(13)
EMAX{13)

RS

i I s

14

1420085

Flo/72

FaGE 000

ADIET DEFAULT FOR #H
GOF BYTES LEFT
FROMFPT FOR # OF BYTES

PRINT DEFALLT MESZAGE

QUTFUT DEFAULT VALLE

%

STORE FOR COMFARE
GETSHEERET B TEES

et il

-CLEAR FRINT LIKNE

IS ENTRY GREATER THAN DEFLT.
IF NOT 0 ON ¢
OTHERWISE. 1INLICATE.

+=

+

AMDO TRY AGAIRM



EFRCOM TXMIRA 92E227 #A 16:00:27 210/7% FAGE 00O%
202 EPROM CHECE ROUTINE

0232 # BHEEFFFREEEEEREEEES
0Z33 #* # FLUNCTION FETCH #
02324 3+ FHEHEFEESESEEEEEREEE
0335 FUNCTO
0336 012A C14%9 MOV RY,RES IF NOT USE THIZ NEW VALLE
(e FUNCT
0238 013C O70E SETO R14 CLEAR FREFGM CHECEK FLAG
0zZ2% 012E 04CF CLR R1% CLEAR ERASE ERROR FLAG
0Z40 0140 ZFAD FRNT @FCN(13) GET FUNCTION TO BE FERFORMEL
0142 0f4L27
0241 0144 ZEC1  ECHO R1 *
0242 01446 ZFAD FRNT ®CZRLF(13) CLEAR FRINT LIME
0142 Q2R
0242 0144 0z 1 Fi.F CHECE FOR F
0140 5000
Oz44 O14E 1217 JED FREFPGM G EXECUTE FROGRAMMING ROUTINE
0245 0150 0221 CI R1,% CHECK FOR V
0152 TaDD
QZ46 Q14 1379 JER CMF G0 EXECUTE VERIFY ROUTINE
03247 01546 0221 [l R1:R CHECE FOR R
0152 D200
Ozag 01%H 14603 JNE S ABRORT I{F NOT R, ABORT !
0247 015C ZFAD FRMT ®RD(132) DTHERWISE, FPRIMT REALD
Q1LE O3hE
01460 1011 JMF READ BEANNER AND GO READ
ABURT
0142 ZFaD FENT @CONT(132) FROMFT FOR CONTINUE Y/N
01464 04047
0253 01466 ZFAD ABORTZ FRNT @CONT1(132) #
O1&2 04127
0294 01668 2ECIL ECHI R1 GET 1RFUT
O35S 01462 ZFAD FRMT @CRILF(132) CLLEAR FRIMT LINE
O14E OZBRYT
OE0&E 0170 0221 1 R1,Y 33 B S
0172 520
7 0174 1602 JNE EXIT TE Sty EXTT
% 0176 04&D £} RTYFE(LZ) OTHERWIZE 530 AGAIN !
0172 00207
(e bk #*
Q240 EXIT
O=A1 D176 0440 E BT IBLG IF NOT. EXIT

17T 00=D

15



FEFEROM TXMIRA 92AZZ2T7 H 1&200=h? F10/72 FAGE 0010
202 EFROM CHECEKE ROUTIMNE
Inhe o et nrn e P RACSE CHECE SET UPtHsseassss
DFAT *
Q2446 DI7E OGACE  PREPGM CLR  Ri4 SET PREFGM CHECE FLAG
QL7 0120 ZFEAD FREMT 2ERZSCK(13) FRIMT EBAMMER
G122 OZ&07 .
03483 &
QFLT #reereressREADN ROUTIME s+ s se ey
D370 #*
0271 READ
Vazve 0124 MOV RIZ,RE STORE START ADDRESS
G373 01235 MoV R4,R% BUFFER EFROM ADDRESS
0274 018 MOV RS R10 BLUFFER BYTE COLNT
e READ]
QZ7&6 D180 0402 CLR Rz CLEAR INTA EBUFFER
0377 18C OZOL =1 R1Z, CRUADD SET CRU FOR EFM NADRDRESS
Q12E 1720
DI7E 0190 2009 LIOCR R2:0 CGUTFLT ADR TO HARDWARE
OITT 0192 0200 LI R1z, CRUDTA SET CRU ADR FOR READ DATAH
0194 1710
3602 STCR RZ. 8 GET DATAR
R CERE MY R14,.K14 IF ERAZE DOMT USE ANY MEMURY
b : JER ERASEL BY GOING To. ERASEL
PR P e MOVRE R2, #RE XFER READ DATA TO MEMORY
MERIGE 1
[ % OoEs INC RS UFOATE MEMORY ADIRESS
= ﬂlﬂﬂ SO0 MOV RO, RO IF IN BYTE MODE
= o1z 1304 JED ROLIND G INCERMENT EY ONE
0184 O5EsE M = UTHERWISE INC, BY TWO
1 ROILINTD
Q290 D1AL 0589 INC R% TMNCREMENT EFROM ADR
02321 01N 040A DEC R10 CHECE FOR LAST BYTE
0E%Z O1AR 14EF JHE READD GO BACKE IF NOT
0392 O1AC CRE2E MY Ri4.R14 CHECK ERASE FLAG
0294 01AE 13209 JER S PGM IF NOT SET. GO COMPARE
0290 01RO 044D 2] RCMFC132) UTHERWISE G0 COMFPARE
OLIRZ Oz487
0224 ERASE]
G1R4 Clos - MOV #=RES. R4 BUFFER MEMORY DATA
S 01B&s S1E2 SZCB RZ.R&4 CHECE THAT BYTE CAN
i * BE FROGRAMMEL
VMoo 01B2 132F2 JER MERGE1R IF =20, KEEFP GOIMG
O401 O1BRA O70F SETO R1S SET ERROR FLAG
0402 O1BC OAAD Bl BERREMZG(13%) UTHERWISE FRINT ERRUOR
O1BE OZg0~
O40= 0100 10EE JMF MERGE1 AND CONT INUE
0404 *
005 HEEErEe L rPROGRAM ROUTINE##serrsere
(BT YT i#*
Q407 FGM
0408 O1CZ CRCF MOy R1S.R1S ERASE ERROR 7 -
0409 0154 1302 JdER PGML IF NOT GO PROGRAM !
0410 O1CA 044D = CTEOK (12) OTHERWISE ENL
o1cE 02727

16



EFROM

TXMIRA 936227 #A

202 EFROM CHECE ROUTINE

0411
0412

0412
0414

0415

0414
0417

0412
0419
O4Z0

04221
0422
OA23
0474
Q425
DAZéE
DAZT7

0428

042
D420
0431

U B
0433
0474
0430
040
G437

na=s
aa3=
0440
0441
044z
04432
0444
0445

Q444 0

01CAH
O1CC
O1CE
o100
o1nz
0104
0104
010
O10A
0100
O10E
O1ED
O1EZ
O1E4
O1lE&
O1E=
O1EA
O1EC
O1EE
O1FOQ
O1F2
O1FA4

O1F &
D1F=
QLFR
O1FC
Q1FE

o s
D200

0Z0=

0204
Q204

OzZ0=

020/
OO

OOE

OZ10

0Z0OF
O1F &7
AZCD
CE0F
FFZA
OZO0F
O1CA7
ZCD
[mt={alo
FFEE
ZFen
04227
COE7
0004
ZF Al
o309
ZES1
ZFAD
[l N
2E41
FFa2
FFaC

2FAD
ozRe
C1a7
(RIsTal(s
Alzda

OZ0C
1720

10F3
C244
MA245

2FAb
OzEE-

OACH

E00A
1419
0S4

C203

= T b

200
1710
EVL:

OSEE

C 000

1201

L OSER

FGM1

OFLT4

i { B =

CNLF1

Moy

LI

MOV
FRNT
MOV
FRNT

HEX(!
FRMT

HEXI
DATA
DATA
FRNT

Moy

R15, 0FLT4

R1Z.R1%

R1S, @AREAL

R1%, FGM1

R1z.R1%
R1%, BAREAS

BLFCNT(13)
@s(R7).R1
@OFLT(1Z)

Rl
@TIC(13)

Rl

AREA
AREAZ
@CRLF ( 1%)
@4 (F7)Ré
Rl Ré
R1%2, CRUADD
-13

Ra, RS

RS, R
RFRIG(13)
R10

R10, Rl
ENDIFGH

R4, RZ
R, R

‘R RZ,0

F1z. CRUDTA

¥}
i1

=R
R
RO RO
ROIIMDE
RE

&

17

16200827

210/73 F

GET “BRANCH

ADD
STORE IT

GET “BRANCH

ADD BASE AL
STORE IT

FROMFT FOR

GET LEFALULT

FRINT DEFAL

OUTFUT DEFA

=+

GET VALLE

CLEAR FRINT

GET DEFAULT

R& HAS EFROM

EFM START+
SET CRU BAZ

SET FRIOGRAM
BET 13518
EFROM START
# OF BYTES
LA=T EFROM
QUITRUT BANN

CLEAR LOOF

DOMNE YET 7
IF =0, QlIT
OTHERWISE .
GET =TART A

OUTPUT 14 A&
ZET CRU BAS

OUTPUT DATA
LUFDATE ADDR
IF IN BYTE
IMNC. BY CONE
OTHERWIZE 1

AGE 0011

TOC ADD.

BASE ADDRESS

TO ADD.

DRESS

LOOE COUNT
LOOF COUNT
LT MESSAGE

LULT VALLE

LINE
EYTE COUNT

ENLD AL,
# OF BYTES=ENLD ADD.

E FOR EFM. ADD.
ENABLE
FSMEM
AlD. +
T BE MOVED -

anr.
ER

COILNT
!
INIT.EFROM ADL.
DORESS
ODRESS BITS
E FOR EFM DATA
ESS
MODE. «. «

NC. BY TWO



EFPRIDM TYXMIRA | 936227 #3 FAGE 0012

202 EFROM CHECK ROUTINE

14200227 Z10/73

0452 ROUNDZ

0453 OZ2E. 0200 T 12, CRUADD SET CRU BAZE FOR EFM ALD.
OZEN 1720

OADA QZ2C 242 C RZ. R% 1F To0 HIGH JUST DELAY

0455 0221401 dHE © BLY #*

0456 0220 10F4 SHO =12 SET FROGRNAM FLULSE

Q457 DY

o8 Q2EZ CREY MOV @R(R7).R11 LoaD FROG, TIME VALUE
D234 QD0 ,

QA5 +# FROVIDEZ A I1MS OR SOM=

0a4AD * FillL=E AT A SYSTEM ZL0nZk

0041 * OF THREE MEGAHERTZ.

0462 D236 050B  DOLY1 e R11 DELAY LIOOF

Oa4aZ O 1&4FE JME  DLY1 :

04464 1EF4 sSRZ =12 RESET FROGRAM FULZE

O4LS OZEC DEHER ING  RZ UFDATE EFROM ADDRESS

OdaA OZ3E 2182 = R2,R& DIOME. YET 7

0447 0Z40 1AER L CNLP1 IFE NOT, FINISH LOoaP !

Oa4L2 0242 OSEA IME R1O IMNCREMEMT |LOOF COUMT 2

Q469 0244 JOED JMP CNLPZ GO CHECE IF DONE !

Q470 ) EMLIF G

0471 024& 1EFZ SRZ  -1% RESET FGHMEN

0472 #* ’

N7 = HreErddedCOMPARE ROUTINE #rsserrese

0474 B

04875 CMF

DATEH D24 ZFEAD FRNT @VER(13) QUTPLUT VERIFY MESSAGE
0z48 O3EHB

an77 : C203 MOV REZ.RE BUFFER =TART ADDRESS

OA7= MYV RS.R10 BRUFFER BYTE COUNT

0A7w JEGE TR IF BYTE COUNT = ©

0420 * DONST CHECE AMY THIMNG

0421 0252 CZ44 MOV R4, R% BUFFER EFROM ADLD.

D42 CMCE

Q4zz 0254 0402 CLR 2 CLEAR DATA STORE REG.

OA54 0256 0200 Lt Ri12, CRJADD ZET CRU BAZE FOR EFM ADD.
0258 1720

0425 025 200% LOCR R%,0 OUTFUT 14 BITS

OASL D250 Q200 Lk Riz2, CRUDTAH SET CRU BASE T DATA
O25E 1710

D427 0260 2L0Z STCR RZ. 2 READ EFRCOM DATA

0422 0262 9602 CH 2, #RE COMFARE DATA

04=% 0264 1202 JER BOR

Q490 0z&EL QOLAD EL BERRMZG(13) OUTFUT ERROR MESZAGE
D2eE 02207 >

0471 OZ&A OTEE BOK INC REZ INC MEMORY ALDR

Q4= QZ6C CO00 MOV RO, RO I INCBYTE MubDEs <.

0492 OZEE 13201 JES ROUNDE INC. BY CONE

0494 OZ70 052 INC REZ OTHERWISE INC. BY TWO

Q49% . FOLIND =

0496 0272 O05E9 INC R% LUFDATE EFROM ADDRESS

0427 0274 0LDA BEE R1OQ DONE YET 7

0498 0276 LAEE JME CNCE GO BACE. IF NOT COMFLETE

Q499 0272 ZFAD CEOK FRMT @TSKECMF(13) OUTPUT END OF TASE MSG.

18



EFROM

0500

001
0502
05032

0504

050

L

0504
0507

OZ0

Q274
OZ7C
027E

Q292
D294
D26

OzP3

T 02Z9A

0NZIC
OZTE
OZAO
0ZAZ

L OZAS

OZAA

=2 O02A8

OZAA
OZAC
O2AE
OZRO
Q2RZ
O2B4

A OZBG

nzp=
O2REN

TXMIRA 932L227 #A 1£:00:27
202 EPROM CHECEKE ROUTINE

0z3A4"
04461
01667

2FAD
osCe”
ZFAD
OSHES
ZESY
ZFAD

C OoBRZ”

ZFAD
osCz2”
0v8z
ZESE
2ZFAD
k=) Tl

2FpD
OnB2~”
ZFAD
0SB
NOsE
02z

ZEES -

2FaAh
OoR2-
2FAD
Lo Jarl B
ZERZ
ZFAD

OnpEe

=0
A AL
e B

) CEOE

TnE 045E

112

& EFAD
oE OFRSC

1004

=] RABORTZ(13)

3
*

ERRMEG
FRNT @ERROR(1%3)

FRNT GEFM(13)

HEXO R%
FRMT 23FACE(132)

FRNT @DATALL1Z)

SRl RZ,. &
HEXD RZ :
FRNT @SFACE (1%

ERRZ
FRENT @SFACE(13)

FRNT @MEM{1Z)

MOVE #REZ.,RZ
SR RZ,3

HEXDO RZ

FRMT @SPACE(13)

FRNT @DATA(LE)

HEXO RZ
FRMT @CRLF(1Z)

2%

#ereexTEST FOR CHARACTER ENTRY,

£

CHARCE
MOV R1Z,R14
LI  R12,CRUOZ
TBE 21
JER  ROUND4
MOV R14,R1%
RT

ROLINTI4
SEZ 1%
FRNT @CRLF(13)
JME CEOK

3

19

210/72 FABE 001Z

FRINT ERROR MSG
FRINT “EFM~

OUTFUT EFROM ADDRESS
SPACE

FRINT “DATA

SHIFT DATA FOR FRINT
LUTPUT DATA VALLE
SFACE

SFACE
FRINT “MEM”

GET MEMORY DATA
SHIFT FOR FRIMT
CLTFUT MEMORY ADDRESS
SFACE

FRINT “DATA"

CUTFLUT DATA
CLEAR FPRINT LINE

SAVE R1Z CONTENTS
LoaD CRUJ BAZE ADD. FUOR

CHECK BUFFER FULL FLAG
IF 5ET, EMNLCHTEST
OTHERWISE RESTORE R1Z
AMD RETLRN

RESET %02
CILEAR FRIMT LIME

T TERMINATE ERROR FRINTs#s



EFROM

Farany
ol [ s

M C

A

0551

&
i
0

L]
00

4

|
1

EPROM CHECK

el
CGacE
QZLID
QozDhz
oz2na
Ll A1
Oz
Oz0A
L [
QRNE
OZED
OZEZ
OZE4
OZES
OZEZ
OZEA
DREC
OZEE
OZF0
OZF2
O2F 4
OZF &
OZFg
02FA
OZFC

TYMIRA
ROUTINE

2708
0N
Dani0
00EA
D0EL
2714
2000
(=00
0044
OV,
=508
2000
0400

2000
OEO0
003z
O0EL
ekric e
=00
1000
00T
QWS

DIELET HH 1410027

B TS T GRS I P S LS T e
+ TABLE OF FPARAMETERS =
FEEEEE LSS SR L LRSS
s

TARLE

i

DT

DEVICE, 1.0

o % %

naTa

OATA

OATA 2

ATA

FEDL 6, 22000,

LATA

SRDEE HE000,

TABENL
HEhEdSPra bbb L e SRR EES
X

20

FETOE, 2O000,

227 145 24000,

SZEOR, 22000, F0400, 0

S10/75 FAGE Q014

» BYTE
COLNT

» PG
Lo
COLINT

+ [ IME
VALLE

D400, 3O0ELL, +O0EEA

0200, H0044 , 0084

Er ]
iy

20024

Q200, HO033, 20084

1000, 20022, 200246



EFROM TXMIRA 936227 #A 164100227 310/78 FAGE 0015
202 EPROM CHECE ROUTIME

0557 B T A R B E T F T R R T PR R R e e
0552 . #SAGES  ### MESSAGES  ###  MESSAGES  ##%  MESSAGES  ##x ME
0552 B 3 6 30 4 30 3 40 35 300 50 36 35 00 3005 36 30 35 30 35 35 36 96 30 45 35 35 35 45 35 35 30 35 3 30 6 3 30 40 30 30 30 3 0 3 40 0 30 R 0 G
0560 * .

0561 OZFE 4%  JUMPER TEXT “CHECE THE JUMPER POSITIONS ON“

05642 0Z1E 20 TEXT = THE EFPLC; -

0563 0229 on BYTE =D, A, A, >0

0324 0A
0327 on
0323 00 ’
Oobe4 Oz =] DVCTYF TEXT 1. BEVICE TYPE-

0S4S 0337 00 BYTE ©O
OSbseA 0222 Zf  FPROG TEXT “### FPROGRAMMING STARTED #*#3%-
05467 0353 on BYTE >D,2>A,>0
QZ54 0OA
OBES 00 ?
054628 02546 ZA RD TEXT “### READ STARTED ###-
0567 02466 0D BYTE >0, »A,: >0
O24LRB Of
Q2AC 00
OS70 0Z4&D ZA ERSCE TEXT “### ERASE CHECKE STARTED ###-
0571 03282 on BYTE D3 >A, >0

0972 0z82R A VER TEXT “#3## VERIFY STARTED %%~
0972 03A1 on ‘BYTE >D, =0, 20

O2AZ Of

0203 00

OS74 O0ZA4 ZA  TSKCMP TEXT “### TASK COMPLETE #%#”
0575 Q3P oD CRLF BYTE D, A, %0
OZRA 0f
OZRE le}
A OB 23 STRTAD TEXT “Z. ENTER MEMORY START ADDREZS
030w 2C  DFLT TEXT “s (DEFAULT = -

= O3EA Q0 BYTE 20
2 G2ET7 =4 EFMAD TEXT 4. EMTER EFROM START ADDRESSS
O407% als] BYTE ©
0404 2 COMT TEXT “### ILLEGAL EMTRY:
2 417 00 BYTE O
P 041 4% CONT1  TEXT “CONTIMUE (Y/M)
0427 00 BYTE O
2 =7 LPCHMT  TEXT “7. NO. OF PROGRAM LOOPSS
O4ZF 00 EBYTE >0

0440 25 LENGTH TEXT “9. NO. 0OF EYTES T BE OPERATELD ON-
LTS 00 BYTE b

0442 Zé4 FON TEXT ‘4. FUNCTION (R/F/V) &

} 0473 00 BYTE =0

a7 N0 HLIST BYTE =0, 3R, A

O47A 0A

O47E O
0S92 047C 20 TEXT “ DEVICES:”
OF®3 0426 0D BYTE 0,34
0487 O
0594 OARE 32 TEXT <2508, 2708, 2516, 2716, 2532

21



EFROM TXMIRA 934227 #0) 1463002 210/73 FAGE 0014
202 EFROM CHECE ROUTINE

0595 04Nn0 on EYTE =D, >A
a4a01 Of
D998 CGAZ 20 TEXT ° FLUNCTIONS: <
0537 O4AE O _ BYTE =D, A
O40F Of \
OowE O4B0 28 TEXT “{R) - REALD, {(F) - PROGRAM, (V) - VERIFY“
099 0407 on BYTE Z>D, >A
Oans 0h
DEOD QAL 20 R oy ST MODES: *
0401 0O4E1L on BYTE >0s>0
O4EZ 0Of
OLOZ OBE= az TEXT “BYTE (B) OR WORD (W) -
OADZ O4F= on BYTE >D.>»
OAF = A
QLO4 OGFR az TEXT “BYTE MODE TRANSFERZ= [DATA BYTE BY BYTE.
DEOT 0520 on BYTE =D, A
0921 0A .
Q&DE QD22 M7 TEXT “WORD MODE TRANSFERS ONLY UFFER OF LOWER®
007 0547 20 TEXT ° WORD HALYES.
0L02 OS54 On BYTE >It A, 6
0557 oA
0SSs O
D09 0559 Z2A TEXT “##% ALL INPUTS ARE IN HEYX ##%-
0510 OS74 op BYTE >0, >A,>A: >0
0577 Of

0573 0A
057% 00

0A11 05748 Z2A LARGE TEXT “### ENTRY TOO LARGE 1~
0L12 0590 als] BYTE 0O

0A1% 0591 20 MAX TEXT 7 MAX =
0414 0599 00 BYTE ©

OA1D OS9R 29 TIE TEXT ) =t o

OL1E OS9F 00 BYTE =0

0617 OTA0 oD s BYTWD BYTE =D

0412 05A1 32 TEXT “Z. MODE (B/W) = ~
0412 OSE1 00 BYTE O

0620 OSBEZ 20 SPACE TEXT -

0L21 OSES 00 BYTE ©

OLZ2 0SB4 20 EPM TEXT ©~ EFPM *

0622 OSEE 00 BYVE 0

04624 OTRC 20 MEM TEXT © MEM -~

Q625 0501 Q0 EYTE ©

0L26 OSC2 44 DATA TEXT “DATA=

Q&27 OSCe 00 BYTE ©

QL2 0SC9 Z2A ERROR TEXT “### ERROR -
QL2% 0SD= (ale] EBYTE -0

DE20 S 30 I S 33 3 3 3 3 3

04621 # END MESSAGES #

0La2 R R R

QL3 END  START

Q000D ERRIORS

22



TXXREF 227542 #A 142061564 210/78 FAGE 0001

ABORT 0331 0223 03243

ABORTZ 03E3 Q500

AREA 0052 0052 0054 0055 0181 0202 0Z4e9

AREA1 0053 0197  025% 0281 0414

AREAZ 0054 0122 0207 0262 0289 0321 0425

AREAZ= 0055 0201  O2Z4AZ 0204 0417

R 0031 0244

BADID 0zzE

RBCMO 0045 0120

B0k 0471 0429

BYTWD 0617 0z

CHARCK 0525

CHOK 0459 0410 0479 0535

CMP 0475 0344 0395

CNCE 0qEz Q49

CMLF1 0444 04L7

CNLPZ © 0429 (e Y%

CONT St=] 0252

CONT1 OGEET [ hedarie

CRLF 0575 0210 0262 0278 0201 0324 03242
05324

CRUOZ 0G4z 0527

CRUADD 0045 0=77 04321 0453 0474

CRUDTA Q043 O37% 0444 04384

CRUID 007 Q212 =

DATA ObZb 0502 0519

OFLT 0577 OZOZ O0Z84 O0=14 0420

OFLTO 020D 0193

DFLT1 0277 LOSAD) OB

OFLTZ 0300 0279 0330

OFLT® OBEF OROZ

DFL.T4 (R et 04172

Ly - 0457 0455

OLY1 0447 DA4LT

VETYR 0544 O0zZOz

EizHD Q007

ENDFGM 0470 0441

EFM OLZT 0505

EFMAL 0577 (ahed=ie:

ERASE1 0394 0zEz

ERRZ 0512

ERFMSG 0503 0402 04720

ERROR O&HZE 0504

ERSCH 0570 06T

EXIT Q260 0357

FCN O5E O340

FLNMCT 0337

FUNCTO 0235 O34

GET (bt 0245 0257

HEXI D005

HE X1 D004

HLIST 0571 0179

100K Q225 NZ220

JUMPER S 0D4A1 Oz

LARGE 0411 0302 0327
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0zEE

(8]

o}
i}

2

8]

0427

Qaz24



TYXREF

LEMIETH
LFCRT
M X
MET1
MERGE
MERGE1
(A1

F

FiEmM
FGEM3
FPREFGM
FRNT
FROG

R

[=14]

Pl

F1O
B
Riz

K1

K14
5 67

R3
R&

0

RS

RO
READ
REAL
RELOC
R
R I
ROLMOE
ROLINTA
RTCMD
SEARCH
SPACE

Eacimestihel

[T
00O=E
0012

0013

o0z

014

No1T
0016

017

0018
an19

M0

D021

o Sl ol

1347“
0145
ORE9

0452
0495
0mz2
0049
0z1E
OLZ0

*0

142062 T4

(BECh i
041
Q209 QFEE
0514
QZ27 o2aTy
Q400 040z
0207
OZ473
O
Q40% 0415
0244
[alaTat=
04z7
0z47
01e0  a1s1
0248 OZ2A
0166
0347
0374
16&9

OZoz2  OZES
a4
D=OS  0O=0A
0274
Q297
01:=4
D200
a7
0477
0219 TR 20
0454 04241
0249
D250
OZIPZ
0169
DEE7
Q4750
04973
onze
0166
0zz4
0507 0511

0182

O2EA

ettt 20

ﬁlﬂﬂ

04328
045
Q275

0171
0203
03%1

“45r

24

0211
Q445
Qz04
[
G440
(i Tl
0471

0185
0413

n=a

Q372
OZ04

0z1=

04z
G214
0458
0388
0494
0336
045,

FAGE

LRl 1B
0449
QZ0A&
421
0443

0aas

0194
s B 3
Ozen
D200
Qa0
o041z

04 &b
0215

Oz27
0515
Q373
OT06

QO0Z

0Z24
04972
0219
04273
0473

D684

0200

Oz19

04473
0517
0378

0zZ47=
a2z
=41
09440
0427
04 i
0215

0026
0257
Q02
0414

O=zea

0503

0432

0447

0F0

OZGE

o)
wd

» OO
5

= g
i

o~ &

i

0445

0515

a4z

J

-A\-



TXXREF

START
STARTX
STRTAD
TAREND
TABLE!

TIRUG

TEG
TSKCMP
TSTWS
TYFE

Y

VER

b

-

927542 *A

D150
0172
0576
0553
0542
0004
0615
0o
D050
0173
0034
OnL7Z
DO=25
OOEE

16204256

0144

QZe4
0z216
0124
0O=261
0205
049
O14E
0195
03245
0474
0244
0254

THERE ARE 0107 SYMBOLS

0167

0214

QZbtb

0230

06

210/7&
33

36 0312
S

25

FAGE
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