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SPHuRE RmAD ONLY MsMORY BOARD

The SPHERZ ROM/1 board is designed to provida up to 4K of raad only memory
program spaca using tha commonly availabla 1702 PROM. The addressing on tha
board is fully seleactable on 1K boundaries by the user. All four banks must
ba mither addrass strapped or groundesd - no banks' addrass salact logic may
be laft opan, If the addressing on your board will change frequently a 14
pin DIP sockat may ba installed at J1-J4 and 2 inch wira-wrap type wiras in
tha adjoining connecting holas. Thess wires may then ba pushad into tha
corract hols of Jl-J4

Q. 0. 010 ‘0. 00 Addrass true
K——————14 pin DIP socket (optional)
©'0 o000 0 oL o olo o Addrass inverted
pin 1 Q' O 0000 10 0rE Connaction holas
marker O R el |
15 14 13 12 11 10 ¢ Addrass bits

To selact an addrass, jumper aach connection hole to the appropriata addrass
salaction hole, To make a 'don't cara' bit (aithar on or off will do) laava
the jumper wira from thea connaction hola open (no commmction). It is for this
reason that unused banks must ba strappad down,

To salect IOLO as the starting address of bank 1 (U13 1000, Ul2 11C0, U1l 1200,
U10 1300) comnact 15 to addrass inverted, pin 1 of J1

14 to addrass inverted, pin 2 of Jl

13 to addrass invartad, pin 3 of Jl

12 to addrass trua, pin 11 of Jl

11 to addrass invertad, pin 5 of J1l

10 to address invartad, pin 6 of Jl

To selsct DCOO as the starting addrass of bank 3 (U25 DCOO, U24 DDOO, U23 DEOO,
U22 DFO0) connect 15 to addrass true, pin 14 of J3 ’

14 to addrass trus, pin 13 of J3 !

13 to addrass invartad, pin 3 of J3 O

12 to address truas, pin 11 of J3 !

11 to address trua, pin 10 of J3 J

10 to addrass trus, pin 9 of J3 /

To strap a bank of ROM off, connact any (at least ona) connection hola to a
ground, available faad-throughs near pin 7 of US, Ul5, and U2l.

In salacting addresses, reamambar that balow 1000 is dadicated to RAM and abova
2000 are I/0 devicaes and systam ROM's.

Good progremming to you all,

TR S

Srnis Dixon
SPHaRa Corporation
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PARTS po. Raew/) ERD @cB 1\35\1\

M/ . ATy TYPE DESCRAPTION Loc
f 2 7404 1C  hex (WERTER O 152
2- (WP

L s 740% < QUAD, AND u3, 04

- : 4 -0V

3 l 7420 lC DUN, NAND LS

4 4 7430 (C <|-INP udND US uis,v2) U7

s : : - 7442 [C 4 —lc DEcePER U2, U4 ,Uzo0 U2b

6 3  DMS047 1S fEX ByUS TRWER U6 ,uT

e b 1702 A 1S 286X3 PREWN vQo-td), uligD) 'u(zz-:s),L(za»s\l
9 4 INdoo | Sov REcC(GIER DICDE DI, D2, Py, D4

~—r

) b & ‘33f‘F /lcv JAAPACUTOR  Eltc®oLqTle Q4,8

(o lo o-l ltdf/s'ov CAPAC(TOR  CeAMIC S5 €30 ¢ (6-12)

' 24 ' 47K, %ug (67, RESSTOR  CARBeN CeMP  Ri — 24)

K2, y 8 14-pin sodkets (B1P) X\ ,n,x‘s,xé,@ \ ,)1;33,14)
13 ( R/t EHD PB

4 16 ZA—FM DP sockets uCto43), Ll -m\lu().l—ﬁ\'u(a---}]

UNDERUINED (tems MY dufPpued



‘l’ ;ﬂ‘ﬂl’ “w = O

For my bookkeeping pleasga:

One board per ordsr form (copy 1t if necassary)

One chack par ordar

&SN IN &

LINO

No chargas or COD orders- cash with ordarl

Plaase sand me ONE (1) ROM/1 board wired to the following addresses:

BANK STARTING ADDRESS
Binary Hex
L ______00 0000 0000 - =400
B ______00 0000 0000 A58 0
SR e Y R 00 0000 0000 /g 40 0
D 00 0000 0000 00

———— —— —_—

Plaass remember that eddressas balow 1000, and abovs EO00x ere essigned to
memory end 1/0 davices end thet SFHZRE Corporaticn resarves the right to
modify et any time or add to the addressss of tha I/0 davices.

Initial orders will be ghippad within 10 days. Unshipped orders may De canceled
aftar 45 days. Allow an extre 30 days for non-guaranteed chacks TO clear.

CORRESPONDENC= ADDRuSS:

ATTN: ZIP

SHIPPING ADDR&SS:

ATTN: ZIP

Send this form and $156.00 (plus 67 California sales tax if applicabla) to:
Ernest Dixon
P. 0. Box 3102
culvar City, Ca. 90230




HELLO

PROBLENS WITH THE 146K MEM BOARD

1) NO JUMPER NEAR D2 AND R10 TO CONNECT -5VDC TO MEMORY BANK
SOLUTION:PUT IN JUMPER

2) BURNED ETCH NEAR E19 PIN 18;+12VDC DOES NOT GET TO + SIDE OF C8,C%,C10,Cl1
SOLUTION:PUT WHITE JUMPER ON BACK

3) NO CONTACT FRON CHIP TO SOCKET AT PIN 11 ON ES(ND REFRESH ON Q3 BASE)
SOLUTION:BEND PIN 11 ON CHIP AT ES

4) NO CONTACT FROM CHIP TO SOCKET AT PIN 7(GRND) ON ES
SOLUTION:BEND PIN 7 ON CHIP AT ES

COMMENT:TEXAS INSTRUMENT’S SOCKETS ARE BETTER

5) 2 WATT RESISTORS AND 100 KFD CAPACITORS TO REPLACE THE 1 WATT AND 47MFD TO GIVE BETTER OPERATION.

WARREN W.UEINER
19 - 6~T77

[ ™~
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THIS KEYBOARD WILL GENERATE A FULL ASCHI CHARACTER S

MY\AE\/T T C IC N \CN T Ic 3 ! N’ “CY\DYI NI, DM ]
HOWEVER, THIS IS NOT EASY TO USE IN HEX CODING FROM THE

KEYBOARD.

BY MAKING THE JUMPERS SHOWN BELOW OR ON DRAWING A MODIFIED
ASCIl VERSION OF THE KEYBOARD IS ACHIEVED. THIS VERSION IS MUCH
EASIER TO USE IN HEX CODING (THIS VERSION R JIRES NO SHIFTING Oi

JUMPER FOR MOD
(1) 'ASCII'to E7-4 (use pin), Cut Etch E7-4 to E7-13 (under R19)

(2) 'MOD' to 'FULL'

(3) Cut Etch Between FULL & ASCII (Backside)
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Or. D. L. JELDEN

LINE INPUT AS

PRINT C$;

PRINT*TYPE IN COURSE NAME AND NUMBER.®
PRINT'FOR EXAMPLE: IA 281°;

INPUT Ns

PRINT A

PRINT*LOAD C.M.I. DISK ON DRIVE $1 AND®

PRINT*PUSH THE RETURN KEY WHEN READY.'3
LINE INPUT As

PRINT Cs;

PRINT*TYPE THE STUDENT INFORMATION AS®
PRINT"FOLLOWS;:*

PRINT"UNDER TYPE:*

PRINT® .

PRINT®* S UNC/SSN I.D. NUMBER®*
PRINT® L STUDENT’S LAST NAME®
PRINT®* F STUDENT’S FIRST NAME®
PRINT® M STUDENT’S MID INITIAL®
PRINT

PRINT®USE THE SPACE BAR TO ALIGN®
PRINT'THE CURSOR UNDER EACH FIELD®

PRINT °*PUSH THE RETURN KEY TO CONTINUE.';
LINE INPUT As

PRINT C3j

PRINT'EACH LINE WILL BE GIVEN A*
PRINT"HEADING. BE CERTAIN TO RECORD*
PRINT*THE STUDENT’S C.A.I. I.D. NO.®
PRINT®AFTER EACH ENTRY. LET’S BEGIN.*
OPEN *R"s#1:Ns$,1

FIELD #1,9 AS S$»15 AS LsS»7 AS F3Ss1 AS M$
FOR I=1 TO 24

FIELD #1,(I+7)%4 AS A$s»2 AS YS(I)s2 AS ZsS(I)
NEXT I

FOR I=1 TO 2044

PRINT*PUSH THE RETURN KEY TO CONTINUE.®;
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MICROSOFT BASIC LANGUAGE MANAGEMENT
(Altair Computer)

LOAD*CMI LOAD'»0

K
T (%1
( .
e A —
10 DIM Y$(24),2%(24) ¢ CREATE AND LOAD C.M.I.
20 =CHR$(27) + *;°
30 PRINT Cs;
40 PRINT'THE PURPOSE OF THIS PROGRAM IS*®
SO PRINT*TO LOAD THE C.M.I. FILE. IT®
40 PRINT*SHOULD BE USED AT THE BEGINNING®
70 PRINT'OF EACH QUARTER. THE PROGRAM®
80 PRINT*ALSO INITIALIZES THE PRE-TEST"
90 PRINT®*AND POST-TEST SCORES FOR EACH"®
100 PRINT'STUDENT AS WELL AS DETERMINING®
110 PRINT*THE STUDENT’S C.A.I. I.D. NO.®
120 PRINT*"FOR CROSS-CHECKXING THE USER’S"
130 PRINT*IDENTITY.®
140 PRINT®*PUSH THE RETURN KEY TO CONTINUE.®*;
150 LINE INPUT AS
140 PRINT Cs;
170 PRINT*TYPE IN COURSE NAME AND NUMBER."®
180 PRINT*FOR EXAMPLE: IA 281°;
190 INPUT Ns
200 PRINT
210 PRINT®LOAD C.M.I. DISK ON DRIVE #1 AND®
220 PRINT*PUSH THE RETURN KEY WHEN READY.";
240 LINE INPUT As
2460 PRINT C$;
270 PRINT*TYPE THE STUDENT INFORMATION AS®
280 PRINT'FOLLOWS;*
290 PRINT"UNDER TYPE:*
300 PRINT® ~=mm= —ce—- .
310 PRINT®" S UNC/SSN I.D. M HB"”'
320 PRINT® L STUDENT’S LAST NAME
330 PRINT* F STUDENT’S FIRST NAME®
340 PRINT® M STUDENT’S MID INITIAL®
350 PRINT
340 PRINT®USE THE SPACE BAR TO ALIGN®
370 PRINT*THE CURSOR UNDER EACH FIELD®
383 PRINT °*PUSH THE RETURN KEY TO CONTINUE.";
385 LINE INPUT As
387 PRINT C3j
390 PRINT*EACH LINE WILL BE GIVEN A°
400 PRINT'HEADING. BE CERTAIN TO RECORD
410 PRINT®*THE STUDENT’S C.A.I. I.D. NO.°®
420 PRINT'AFTER EACH ENTRY. LET’S BEGIN
430 OPEN *R"s»#1sNsS»1
440 FIELD #1,9 AS S$,15 AS LSs7 AS FSs1 AS M3
450 FOR I=1 TO 24
4460 FIELD #1,(I+7)%X4 AS A%Sr2 AS YS(1)s2 AS Z%(¢
470 NEXT I
480 FOR I=1 TO 2044
490 PRINT'PUSH THE RETURN KEY TO CONTINUE.®';

University Morthern Colorado 4°
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S00
310
S20
S30
540
350
960
370
580
S%0
600
610
620
630
440
4350
4680
470
480
490
oK

50

LINE INPUT As

PRINT Cs;

PRINT
PRINT'SSSSSSSSSLLLLLLLLLLLLLLLFFFFFPFH‘
LINE INPUT Bs

IF B$="*" THEN END

FOR J=1 TO 24

LSET Y$(J) = MKIS(0)

LSET Zs$(J) = MKI$(O)

NEXT J

LSET S$ = LEFTS(B$,9)

LSET Ls = MID3(B$,10,15)

LSET F$ = MID$(B$,25,7)

LSET M$ = RIGHTS$(BS$,1)

PUT #1,I

PRINT*STUDENT C.A.I. I.D. NO.=*351
PRINT"PLEASE RECORD THE C.A.I. *

PRINT*I.D. NUMBER AT THIS TIME®
NEXT I

END




LOAD*CMI EXTD®»0
OK

LIST : '*ES//
T

S REM - CMI EXTD

10
20

30

40

50

40

70

80

90

100
110
120
130
140
150
140
170
180
190
200
210
220
240
250
260
280
290
300
310
320
340
350
340
370
380
390
400
410
420
430
440
450
440
470
480
490

DIM Y$(24),Z%(24) (
C$ = CHR$(27) + *;°*
PRINT Cs;
PRINT*THE PURPOSE OF THIS PROGRAM IS®
PRINT*TO EXTEND A C.M.I. FILE AFTER IT®
PRINT'HAS BEEN INITIALIZED. IT IS®
PRINT *NECESSARY TO KNOW THE LAST C.A.I.°*
PRINT*I.D. NO. THAT WAS ON THE C.M.I."*
PRINT'FILE. IF THIS PROGRAM IS USED"®
PRINT*WITH A C.A.I. I.D. NO. OF AN®
PRINT"ALREADY EXISTING STUDENT, HIS/®
PRINT*HER PRE-~TEST/POST-TEST SCORES®
PRINT*WILL BE DESTROYED, IF IN DOUBT,"®
PRINT*THEN USE THE CNTRL-C RESPONSE TO*
PRINT*STOP THE RUNNING OF THIS PROGRAM.®
LINE INPUTAS:PRINT Cs;
PRINT*BETTER SAFE THAN SCORRY. ONCE A®
PRINT*MISTAKE IS MADE, IT IS HARD TO®
PRINT*RECOVER. SURE YOU WANT TO GO ON.*
PRINT*ANSWER YES OR NO.';
INPUT AS: PRINT Cs
IF AS<> °"YES®. THEN END
PRINT*TYPE IN COURSE NAME AND NUMBER.*
PRINT*FOR EXAMPLE: IA291°;
INPUT N$: PRINT Cs;

PRINT®LOAD C.M.I. DISK ON DRIVE 41 AND®
PRINT*PUSH THE RETURN KEY WHEN READY."®;
UNLOAD 1

LINE INPUT AS: PRINT Cs;

MOUNT 1

PRINT*TYPE THE STUDENT INFORMATION AS*®
PRINT*FQLLOWS:"®

PRINT*UNDER TYPES®

PRINT* S STUDENT I.D. NUMBER®
PRINT* L STUDENT’S LAST NAME®
PRINT" ' F STUDENT’S FIRST NAME® )
PRINT® M STUDENT’S MIDDLE INITIAL®

LINE INPUT A$: PRINT Cs

PRINT*EACH LINE WILL BE GIVEN A®
PRINT*HEADING. BE CERTAIN TO RECORD"®
PRINT*THE STUDENT’S C.A.I. I.D. NO.,*
PRINT*AFTER EACH ENTRY. LET’S BEGIN."*

OPEN *R",;#1, N$,t

FIELD #1,9 AS S3%,15 AS L$,7 AS F%$,1 AS Ms
FOR I=1 TO 24

FIELD #1,(I+7)%4 AS AS,2 AS Y$(I)s2 AS Zs(I)

C_EXTEND AN ALREADY CREATED C.M.I. FILE >




NEXT I

FOR I=1 TO 24

LSET Y$(I)=MKI$(0)

LSET Z$(I)=MKIS$(0)

NEXT I

PRINT®INPUT THE LAST C.A.I. I.D. NG, *
PRINT*ENTERED ONTO THIS C.M.I. FILE.®
INPUT J: PRINT Cs;

J=J o+ 1

FOR I=J TO 2044

PRINT
PRINT'SSSSSSSSSLLLLL'L'LLLLLLLFFFFFFFH'
LINE INPUT Bs

IF Bs='* THEN END

LSET Ss$=LEFTs$(Bs,9)

LSET LS=MID$(BS$,10,15)

LSET F$=MID$(Bs,25,7)

LSET M$=RIGHTS(Bs,1)

PUT 31,

PRINT*STUDENT C.A.I. I.D. NO, = A
NEXT I

END
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70 MAMAGE ENMIRANCE IH7° '
- e i A FEsST F/LE (/’A”Evfsr ]

eR
E’;sr Cf‘asr- f£5’7*>

1 REM N=CAI I.D. NUMBER

2 REM NS$S=STUDENT NAME (FIRST NAME)

3 REM S$=SOCIAL SECURITY NUMBER

4 CS=CHRS$(27)+"i"

S PRINT Cs;

10 PRINT"PLEASE ENTER YOUR CAI I.D. NUMBER®

11 PRINT®THIS IS NOT YOU UNC STUDENT®

12 PRINT*I.D. NUMBERs BUT IT’S THE®

13 PRINT"NUMBER THAT WAS ASSIGNED BY YOUR®

14 PRINT"INSTRUCTOR."

15 INPUT N

18 REM Y=PRETEST SCORES, Z=

17 REM POST TEST

18 OPEN °"R°®»#1,"'CMI FILE®s1 ‘ CHANGE CMI FILE TO ACTUAL CLASS NUMBER
19° DIM Y$(24),2%(24)

20 FIELD #1,9 AS S$,15 AS L3S, 7 AS N$,1 AS M$
21 FOR I=1 TO 24

22 FIELD #1,(I+7)%4 AS A$,2 AS YS$(I)»2 AS Z$(I)
23 NEXT I

24 GET #1,N .
25 PRINT*PLEASE ENTER YOUR UNC STUDENT I.D.°

26 PRINT*NUMBER®*

27 INPUT As

28 IF AsS<>S$ THEN END

oK




,
LOAD*PRETEST®»0 '
0K

10 KRECORD SCORE oF
E LIST PRE~TEST

. 1 C$=CHRS(27)+";*: PRINT C3;
5 I=CN*100/(NUMBER OF QUESTIONS)
10 PRINT**N$'» YOUR SCORE ON THE PRE-TEST®
20 PRINT®WAS °*CN® OR °I*Z, IF YOU MISSED MORE THAN®
30 PRINT'ONE OF THE (?) QUESTIONS YOU MUST®
40 PRINT®TAKE THE LESSON. TO RECORD THE SCORE"
SO PRINT®OF YOUR PRE-TEST, TYPE ‘R’ AND PUSH*
40 PRINT*THE RETURN KEY.* ‘
70 INPUT R$:PRINT C$;
80 IF R$<>'R* THEN 110
85 IF R$='R* THEN 130
110 PRINT'I DON‘T KNOW WHAT YOU PUSHED, BUT®
120 PRINT'IT WASN‘T AN ‘R’, TRY AGAIN.':GOTQ 70

130 LSET Y3 (LESSON NUMBER)=MKIS$ (I)
140 PUT #1,N

150 IF I=>80 THEN 170
160 IF I< 80 THEN 340
170 PRINT*YOUR SCORE ON THE PRE-TEST WAS®
180 PRINT®HIGH ENOUGH TO ALLOW YOU TO SKIP®
190 PRINT*THE LESSON. YOU MAY NOW EITHER®
200 PRINT*TAKE THE LESSON OR THE POST-TEST.®
210 PRINT*TYPE ‘A’ FOR THE LESSON AND ‘B’ FOR®
220 PRINT*THE POST-TEST."®

. 230 INPUT Zs
240 IF Z3$=°A* THEN 300
250 IF Z$='B* THEN 230
260 PRINT®I DON‘T KNOW WHAT YOU PUSHED, BUT®
270 PRINT'IT WASN’T AN ‘A’ OR ’B~”. THIS TIME PUSH*

280 PRINT"’A’ FOR THE LESSON AND ‘B’ FOR POST-TEST."
281 PRINT'TRY AGAIN.®

290 GOTO 230

300 PRINT'PUSH THE RETURN KEY TO CONTINUE) "
310 GOTO 380

320 LINE INPUT AS:PRINT Cs$;

330 RUN"ELEC#(?)*,0:REM - POST TEST CODE

340 PRINT®I’M SORRY °*N$', YOUR SCORE ON THE"
330 PRINT*PRE-TEST WILL NOT ALLOW YOU TO SKIP®*
360 PRINT*THE LESSON. PUSH THE RETURN AND*

370 PRINT*WE WILL GET ON WITH IT.*:GOTO3BO:LINE INPUT AS:PRINT Cs;
380 SCRIPT FOLLOWS

OK




(2

70 RECoRD Posr-rESZ
SCoRE

LOAD*POSTTEST"»0

oK

LIST

10
20
30
40
S0
40
70
80
90
100
110
120
130
140
150
1460
170
180
190
200
210
220
230
240
(1)1

I=CNx100/(NUMBER OF QUESTIONS)

PRINT®"*N$*,» YOUR SCORE ON THE POST-TEST®
PRINT*WAS °*CN®* OR °*I*'Z.°*
PRINT*TO RECORD THE SCORE OF YOUR POST-TEST, "
PRINT*TYPE ‘R’ AND PUSH THE RETURN KEY.®*
INPUT R3S

IF R$="R®* THEN 110

IF R$<> *R* THEN 90
PRINT'I DON’T KNOW WHAT YOU PUSHEDS BUT®
PRINT®*IT WASN’T AN ‘R’. TRY AGAIN.":GOTO 40
LSET Z$ (LESSON NUMBER)=MKIS$ (I)

PUT #1,N

IF I<80 THEN 150

IF I=>80 THEN 210

PRINT"IF YOU MISSED MORE THAN ONE OF THE®
PRINT®*(?) QUESTIONS, THEN YOU MUST COME®
PRINT*BACK AT A LATER TIME AND TAKE THE *
PRINT*POST-TEST AGAIN. ASK YOUR INSTRUCTOR*
PRINT*FOR ADDITIONAL INFORMTAION.®

END

PRINT*GOOD GOING. TRY TO REMEMBER °*
PRINT"WHAT YOU LEARNED HERE AS IT MAY BE USEFUL"*
PRINT*TO YOU IN THE FUTURE. GOOD LUCK."*

END




—*—

TO PR (DisFeA 9 O LASS /SO EAT
/3é2z2é2?§::_ R EFERT foA
Ia'C(IAD CMI REPT",0 7‘6/;(0/5/8//—‘/1(’047}/
LIST

20 DIM X$(24),Y$(24),28(24) / PRODUCE A PROGRESS REPORT FOR C.A. 1. COUR
E

20 DATA * 1°5° 20,9 30,9 45,0 a0 go,0 56,0
S0 DATA “13°5°14°9°15°9°14%,°17%,%18%,999¢, 2
40 FOR I = 1 TQ 24

S0 READ X$(I)

60 NEXT I

70 C$ = CHR$(27)4°;°

80 PRINT C$;

?0 PRINT *TYPE IN COURSE NAME AND NUMBER. *
100 PRINT *FOR EXAMPLE: IA 180°;

110 INPUT Ns

120 PRINT

130 PRINT ‘LOAD C.M.I. DISK ON DRIVE #1 AND®

140 PRINT *PUSH THE RETURN KEY WHEN READY."
160 LINE INPUT As

190 QOPEN *R*»#1,Ns»1
200 FIELD 91,9 AS S$,15 AS L$,7 AS Fs,1 AS Ms
210 FOR I = 1 TO 24
' 220 FIELD #1,(I+7)%4 AS AS,2 AS Y$(I),2 AS Z3(I)
230 NEXT I
240 K = 0
245 N = LOF(1)
20 FOR I = 1 TO N
260 PRINT *PUSH RETURN TO CONTINUE. *:
270 LINE INPUT As
280 PRINT Cs;
290 GET #1,1
300 PRINT SSrFSyH’vL’
301 J=0
305 FOR K=1 TO 8
310 FORL = 1 TO 3
315 J=J+1
320 PRINT USING'\ \*iNS;
321 PRINT USING*\\*$X$(J);
322 PRINT USING "##"?CUI(Y’(J))‘
323 PRINT USING *$3#3°;CUT(Z$(.))
324 PRINT USING'\ \*j**;
330 NEXT L
335 PRINT
340 NEXT K
360 NEXT I
370 END
oK
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MC6850 PIN ASSIGNMENT

MC 6850 ACIA

¥ V.ss CTs[J24

2[]Rx0aa  BCO[ )23

ASYNCHRONOUS COMMUNICATIONS INTERFACE 3[]RxcCK po[ 122
ADAPTER (ACIA) a[Jrxcw or[ ]2

s C_|RTS D2 J20
6 [: Tx Data D'J: 19

7 RO D4 ] 18
8 | cso os[__Jwv
The MC6850 Asynchronous Communications Interface Adapter 9 [ €S2 D6|__]16

provides the data formatting and control to interface serié . [: :
¥ g a rial asyn 10 cs1 o7 15
chronous data communications information to bus organized sys-

tems such as the MCG800 Microprocessing Unit. 1 [es r b g

12 Voo R/wl 113

EXPANDED BLOCK DIAGRAM

Transmit Clock 4 Clock Parity
Erable 14 —1 Gen Gen
Read/Write 13 —® Chip * |
Chip Select 0 8 —P Select Transmit Transmit
Chip Select 1 10 —9 and Data :> Shift b= 6 Transmit Data
Chip Select 2 9 — =i Reac/Write ; Register Register
Rogister Select 11 —p Control ’
o Transmit
Cosntror 24 Ciearto Send
D0 22 -4
Status
D1 271 - C Register t
| Interrupt I A= ==,
D2 20~ nl_oo:‘cp & 7 interrupt Request
D3 19 -4 Data ‘
D4 18 <t 85::” 23 Data Carrier Dotect
D5 17 = l
06 165 <G Z #= 5 Hequest-toSend
D7 15 -4 Control
Register
Receoive Parity
Control Chack
Vpp = Pin 12 Receive Receive
Vgs = Pin1 Data C Shify 2 Recoive Data
Register Register
Clock Syne
Aecoive Clock 3 Gen Logic




8602 DUAL TTL/MONOSTABLE

general description

The TTL/Monostable DM9602/DM8502 dual re-
triggerable, resettable monostable multivibrator
provides an output pulse whose duration and accu-
racy is 8 function of external timing components,
The DM9602/DMBE02 has excellent immunity to
noise on the Voo and ground lines. The DM9602/
DMB502 uses TTL inputs and outputs for high
speed and high fanout capability and is compatidle
with all members of the TTL family.
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8097 TRI-STATE HEX BUFFER
8098 TRI-STATE HEX INVERTER

general description

Each of the devices described heren are used to
convers standard TTL or DTL outputs to TRI-
STATE outputs. The DM7095/DMB0S5 and the
DM7097/DMB097 do 30 with no logic inversion; the
DM7096/DMB02E »~d DM7098. DMBOISB provide
the logical opposite of the nput signal The
DM7095/DMB095 and DM7096/DMBOS6 control
all six devices from common nputs. the
DM7037/0MB087 and DMY098'DMBO9E control
four devices from one input and two from another
nput.

MULTIVIBRATOR

TTL Input Load and Drive Factors

Triggering Truth Table

INFUTS teo RE0S OPERATION
HiGH Low st an anmn
p—
345112 1) 1uL 1UL ML L . Trgw
LM " Trigger
x x L Bt
OKIVE FACTOR
ouTruTS
HIGH Low WM Ve Leee Vi
L s Low Vinege Lewr Vg
6790 WuL sUL s D Eaio
WL et 1 Lee Vorteer Lewe Tramas
T Ut Lo (UL ) = BO0A #IGHTT 8 mA LOW L Lom e Vol Lree Tamoes

e .
D) = _ e 3
:.' . T ‘f-. :

8833 QUAD TRI-STATE TRANSCE | VER

8097
R i ]
o) (D]
L[]
{
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e it s T
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general description

This family of TRI-S‘I’A’I’E!> party line trans
ceivers offer extreme versatility in bus organized
data transmission systems. The data bus may be
unterminated, or terminated DC or AC at one or
both ends. Drivers in the third (high impedance)
state load the data bus with a neglig ble leakage
current. The receiver input current is low allowing
at least 100 driver/receiver pairs 1o utilize a single
bus. The bus loading isunchanged when Vee = 0V
The receiver incorporates hysteresis to provide
greater noise immunity, Ail devices ytilize 3 high
current TRI-STATE output driver, The DM783%
DM8833 and DM7835/DMB835 employ TRI.
STATE outputs on the recewer also, while on
the DM7834/DMBE34 and DM7839 DMEB3S the
receiver oulputs are standard actwe pull up T2L
The DM7833/DMB833 are non-inverting quad
transceivers with 3 common dewver disabie con-
trol and a common disable control
The DM783%/DMBBI9 are non-inverting quad
transcewers with a8 common two-input driver
disable control

The DM7834/DMBB34 are inverting quad trans
cewers with a common two mput driver disable
control

receiver
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74155 DUAL 2-LINE-TO-4-LINE DECODER/DEMULTIPLEXER °
T4156 DUAL 2-LINE-TO-U-LINE DECODER/DEMULT | PLEXER

CESCRIPTION

These monohithic ranusioe transistordogic (TTL) crcunts feature
dual Thine 1o dhine demultiplexers with individual strobes and
comman benary-addiess «nputs 0 2 ungle 16-pin package. When
both sections are enabled by the strobes, the common binarys

Data apphied 10 input 1C is inverted at its outputs and data applied
at 2C 1 not inverted through its outputs, The inverier following the
1C cata wnput permits use as & 3- 10 8 hine decoder or 1. 10 8dine
gemuit.plexer without external gatng. See typical spplications data

Choice of Outputs:
Totem Pole ("155, *LLS155)
Open Collector (*156)

2ddress Dyt sequentially select and route assccated nput data 10
the approprate output of each secuon, The indivsdual strobes
PErmut activating of «inibiting each of the &bt sections as desired.

ang the truth tatiles for more details.
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Q000 0000 C T oo
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ZLINE TOS LINE DECODER OR 1.LINE TO 4-LINE DEMULTIPLEXER
INPUTS OUTPUTS jo e INPUTS QUTPUTS
_ SELECT _ STROBE | DATA . SELECT _ STROBE | DATA
8 Ao . S 5 -!C _|VO_'V lV_?__ly}__ B A 26 2C 2Y0 2YY 2Y2 2v3
g ” N x M H H - X x - X " H " 2
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714157 QUAD 2-LINE-TO=1-LINE DATA SELECTOR/MULTIPLEXER

DESCRIPFTION

The S52157/N74157 ang SSA1SB/N74158 are identical with the
exception of the SS54158 N74158 being wnverted. These devices are
logrcal implementations Of 3 four-pole twO-DOSILION siwitch, with
the poshon of the switch beng set Dy the logic leveis suppled to
the One select inpot. Soth assernan and NEGItION OulDUts are
provided. The enatie input s actwe low When 11 18 N0t aCU
Vated the regahion output & hugh and the wsertion outout is low
regard'ess of ail other inputs. The devices prowvide the atwiity, in one
package 10 sriect four Dits Oof edther data or control from two
ources By proper manipuiation of the nputs, 1t can generate four
functions of twO vanabies with one vanatie common. Thus any
nuMber 0f tANGOM 100 slements used 10 generate unusud truth
falyies Can Do replaced ANl Outouts e Iow when doabled (enable
hgnl. Both inputs and outputs are butlered
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74150 16-LINE TO 1-LINE MULTIPLEXER

The 54/74150 1 a oneof-sixteen data selector which pertorms "~ N,O.F PACKAGE
paraliel 1o senal data conversion The unit iINCOrPOTATeEs an enabie Y.

cwcuit for chup seiect. This atlows muitipieaing from Nilines to | AT A6 - — "'." -
one Line | " . - . .
The S54150/N74150 s provided with a strobe nput which, when
taken 10 2 logical 0. enables the tunction of these muitipleers p—
D . . .
This data selecror/multipleser 13 fully compatibie for use with other |
TTL or DTL cwcut Each input reprevents only one normalized T 8
Senes 53/74 load, and full fan-0ut 10 10 normalized Serwes 5474 |~ ‘e . 5
i0ads 15 avadlable from each of the outputs «n the fogical 0 state A = |
fan-out 10 20 normaized Seres 5373 0 o prowvided in the
logical 1 state to faciliate connecton of unused INPuts 10 used T A L et 77 TR i aaatd [t vy Eag
mputs. Typecal power dusnatons are \ ’ POy oot Eare.
S54150.N74150 ~ 200 mw 1y e =3 —
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LIST OF CONTCNTS

TIMER

2048 BIT ELECTRICALLY PROGRAMMABLE READ ONLY MEMORY

FULLY DECODED RANDOM ACCESS 4096 BIT DYNAMIC MEMORY
4 X 8 X 5 CHARACTER GENERATOR

QUAD 2-INPUT NAND GATE

QUAD 2-INPUT NOR GATE

HEX INVERTER

HEX INVERTER - OPEN COLLECTOR

HEX BUFFERS/DRIVERS

QUAD 2-INPUT AND GATE

QUAD 2-INPUT AND GATE - OPEN COLLECTOR
TRIPLE 3-INPUT NAND GATE

3-INPUT POSITIVE AND GATE

SEE 7407

DUAL Y-INPUT NAND GATE

TRIPLE 3-1NPUT NOR GATE

8- INPUT GATE

BCD-TO-DECIMAL DECODER

AND-OR- INVERT GATE DUAL 2-WIDE 2-INPUT

DUAL D FLIP FLOP

4_BIT BINARY ADDER & DUAL 1-BIT BINARY ADDER

QUAD EXCLUSIVE=OR ‘GATE

DECADE COUNTER

4-BIT BINARY COUNTER

Y-BIT RIGHT SHIFT/LEFT SHIFT REGISTER

TTL/MONOSTABLE MULTIVIBR 'TO*

16-LINE TO 1-LINE

DUAL 2-L INE-TO=U=LINE C_COF_P/CCUULTIPLEXER

DUAL 2-L INE-TO- Y_L INE DECODER/DEMULT I PLEXER

QUAD 2-LINE-TO-1-LINE DATA SELECTOR/MULTIPLEXER

DUAL TTL/MONOSTABLE MULT!VIBRATOR

TR1-STATE HEX BUFFER

TRI-STATE HEX INVERTER

QUAD TRI-STATE TRANSCE!VER

INTEGRATED CIRCUIT PART NUMBERS ARE PRECEEDED BY A
TWO DIGIT ALFHA CODE DENOTING THE MANUFACTURER.

A PARTIAL LIST IS OFFERED.

NATIONAL SEMICONDUCTOR

TEXAS [INSTRUMENT

STMHFHT-HARN:R

MOTOROLA




555 TIMER

SCRIPTION

The NE/SE 555 monolithic timing circuit is a highly stable
controller capable of producing sccurate time delays, or
oscillation. Additional terminals are provided for triggering
or resetting if desired. In the ume delay mode of operation,
the time is precisely controlled by one external resistor and
capacitor. For a stable operation as an oscillator, the free
running frequency and the duty cycle are both accurately
controlled with two external resistors and one capacitor.
The circuit may be triggered and reset on falling waveforms,
and the output structure can source or sink up to 200mA

or drive TTL circuits,

Ground

Trigoer

Outout

V PACKAGE
] y [+] vee
E Z] Discharge
E 3 Thrsshold
E 3 Control Voltege

ORDER PART NOS SESS5V/NESSSV

ELECTRICAL CHARACTERISTICS Ty = 25°C, Ve = +5V to +15 unless otherwise specified

PARAMETER TEST CONDITIONS R L 558 UNITS
MIN e MAX MiN TYP MAX
Supoly Voltage 45 18 45 16 v
Supply Current Voo =5V R = o 3 S 3 6 mA
Voo =15V R =00 10 12 10 15 mA
Low State, Note 1
Timing Error(Monostable) Ra, Rg* "X0 to 100K0
Initial Accuracy C»01ufF Note2 0s 2 1 - ]
Darlt with Temperature 30 100 S0 pem/°C B
Oritt with Supply Voltage 005 02 0.1 wVolt 3
Threshold Voitage 23 213 XVee £
Trigyer Voltage Vee = 15V 48 5 52 s v g
Ti;“]nq Error{Astable) Ve = SV 1.45 1.67 18 167 v i
Trigaer Current 0s 05 HA
Reset Voitage 04 0.7 10 04 0.7 10 v
Reset Curranmt 0. 0.1 mA
Threshold Current Note 3 01 25 0.1 25 A
Control Veitage Level Vee = 15V 9.6 10 104 90 10 n v
Vee = SV 29 333 |38 | 26| 333 4 v
Qutout Voitsge (low) Voo = 18V
ISINK = TOmA 0.1 0.15 0.1 25 v
ISINK = 50mA os | 0s 0.4 s v
ISINK = 100mA 20 22 20 25 v
ISINK = 200mA 25 25
Veg = 5
ISINK = BmA 0.1 0325 v
ISINK = SmA 25 35
Output Voltage Drop (low) i
ISOURCE * 200mA 125 125 -
Vee = 15V %
ISOURCE = 100mA ;
Vee = 15V 130 | 133 1275 133 v
Vee* SV o 33 275| 33 v ¢
Rise Time of Output 100 100 nsec i
Fail Time of Output 100 100 nsec
NOTES
1. Supply Currant whaen output high typically 1TmA less
2, Tewtsd st Voo = SV and Ve = 15V
. This will derarmine the maximum value of A, * Ag For 15V operation, the max totsl R = 20 megohm,
DELAY TIME vs SUPPLY CURRENT
SUPPLY VOLTAGE vi SUPPLY VOLTAGE
g | "e
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1 702A 2048 BIT ELECTRICALLY PROGRAMMABLE READ ONLY MEMORY

1702A-ERASABLE & ELECTRICALLY REPROGRAMMABLE

= Fast Programming--2 minutes » Inputs and Qutputs DTL and
for all 2048 bits TTL compatible

= All 2048 bits guaranteed* * Three-state Output--

programmable --100% factory tested OR-tie Capability
T = Simple Memory Expansion --
* Fully Decoded, 256x8 organization Chip select input lead

= Static MOS -- No Clocks Required

The 1602A and 1702A are 256 word by 8-bit electrically programmable ROMs ideally suited for uses where
fast turn-around and pattern experimentation are important. The 1602A and 1702A undergo complete pro-
gramming and functional testing on each bit position prior 10 shipment, thus insuring 100% programmability.
The 1602A and 1702A use identical chips. The 1702A is packaoed in a 24 pin dua! in-line packace with a trans-
parent lid. The transparent lid allows the user 10 expose the chip to ultraviolet light to erase the bit pattern. A
new pattern can then be written into the device. The 1602A is packaged in a 24 pin dual in-line package with a
metal lid and is not erasable.

The circuitry of the 1602A/1702A is entirely static; no clocks are required.

A pin-for-pin metal mask programmed ROM, the Intel 1302, is ideal for large voluma production runs of sys-
tems initially using the 1602A or 1702A.

The 1602A/1702A is fabricated with silicon gate technology. This low threshold technology allows the design
and production of higher performance MOS circuits and provides a higher functional density on a monolithic
chip than conventional MOS technologies.

PIN CONFIGURATION PIN NAMES BLOCK DIAGRAM
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Sos page 3-8 Yor aperstional connecton. NOTE- In the mad mocie 8 09 1 8t the scdrets induts

*intels hatiiiny shell be hrmend 10 reoeacing and dats outputs v 8 Tugh and 10gec U m 8 Mow,

My Wt whath feds 19 prograns a4 Dewred U.S Patent No. 36560619

A.C. Characteristics
T, =0°C 10 +70°C, Vee = 5V 15%, Voo = -9V +5%, Va-c. = OV 4 5% unless otherwise noted
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Lone Data out hold in clocked Ve, mode (Note 1)




1 702A
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2107A-8

TMS 4030 OR ZA-02U8 AR

» Low Cost Per Bit

= Low Standby Power

» Easy System Interface

* Only One High Voltage "\
Input Signal—Chip Enable §

= Low Level Address, Data,
Write Enable, Chip
Select Inputs

The Intel 2107A is a 4036 word by 1 bit dynamic nchannel MOS RAM
tions where \e'v low cost and large bit storage are important
1 reduces the operation and standby power

circuitry whic

clcle on e: ~h n‘ \' e G
memory is refreshed whet!

»f Chig

FULLY DECODED RANDOM ACCE

The 2107A is fabricated with n-channel silicon cate technology. This tech

Foc

o}
o)
=<

M

=
m

4096 BIT DYNAMIC

CLoo

EQUIVALENT NUMBER

* Address Registers
Incorporated on the Chip

» Simple Memory Expansion-
Chip Select Input Lead

= Fully Decoded —~0On Chip
Address Decode

= Qutput is Three State and
TTL Compatible

* Ceramic and Plastic 22-Pin DIPs

. 1t was designed for memory applica-
design objectives. The 2107A uses dynamic
dissipation.

mplished by performing one read
ry 1wWo m

aconds. Tha

hed v

wlogy allows the design and produc-

tion of high performance, easy 1o use MOS circuits and provides 2 higher functiona! density on a monolithic

Yo "

chip than other MOS technologies.

PIN CONFIGURATION

LOGIC SYMBOL
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BLOCK DIAGRAM

READ, WRITE, AND READ MODIFY/WRITE CYCLE Veg = OV, unless otherwiss noted
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2107A OR

READ CYCLE

EQUIVALENT

)\

4‘). > |

S"mholﬁ Paramaoter | Min Max ] Unit T Conditions
= bt i = - — — e
trey Reaxt Cycle Time I o0 | ns ty = 20ns
L ! i .
tors | CE On Time During Read | 280 00| o3
: 4 4 -
teo CE Qutput Delay | 260 n | Crsg ™ 50pF, Load = One TTL Gata,
+ + + | o 659
tace | Address 10 Quiput Acc ) 300 ns | Ret = 2.6V for High, 0.8V for Low,
: 4
Wi CE to WE Low 0 | ns { tacc = tac *tco * iy
e E 1 I ]
twe | WEwCEon | 0 | ns |

Read and Refresh Cycl

YRITE CYCLE
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2513 64 X 8 X5 CHARACTER GENERATOR

DESCRIPTION

The Signetics 2513 is a high speed 2560-bit Static ROM
organized as 64x8x5, A standard 7x5 dot matrix fits well in
the 2513. The product uses +5V, -5V and -12V power
supplies, TTL level interface signals and Tri-State Outputs
for direct, low cost interfacing with TTL, DTL, CMOS and
2500 Series MOS.

FEATURES

® 450 ns TYPICAL ACCESS TIME

¢ STATIC OPERATION

e TTL/OTL COMPATIBLE INPUTS

e +5, -5 -12V POWER SUPPLIES

® TRI-SSTATE OUTPUT CONTROLLED BY CHIP
ENABLE FOR BUSSING CAPABILITY
2513/CM2140 ASCII FONT STANDARD (7 X 5)
24-PIN DIP

e P-MOS SILICON GATE TECHNOLOGY

ROW
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7400 QUADRUPLE 2-INPUT NAND GATE

Dual-in-Line Package

f AR T P T

o
e

25 LR

7402 QUAD 2-INPUT NOR GATE

Duel-in-Line Package

e S M )

LA

7404 HEX INVERTER

Duni-In-Line Package

N TR O

e

7405 HEX INVERTER

OPEN COLLECTOR

Dustin-Line Package

| W e

L
(i

“

P

7407 HEX BUFFERS/DRIVERS
T417 HEX BUFFERS/DRIVERS

Dust-in-Line and Flat Package

— -

NN
[v D

TEREE

" vis

7408 QUAD 2-INPUT AND GATE
7409 QUAD 2-INPUT AND GATE

OPEN COLLECTOR

Ex)

L EE

7410 TRIPLE

Dusl-in-Line Package
P A I

A
7411 3-INPUT POSITIVE AND

%5_5&

" e

3-INPUT NAND GATE

GATE




7420 DUAL L4-INPUT NAND GATE

Dusi-in-Line Package

l~ H != l - " l.

=

T427 TRIPLE 3-INPUT NOR GATE

e i

7430 8- INPUT GATE

Duskin-Line Package

**
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7442 BCD-TO-DECIMAL DECODER

The DM5442/DM7442 unilizes Series 54/74 com-
patible circuitry to decode a four bt BCO number
to one of ten decimal outputs. These ten decimal
outputs are capable of driving 10 standard TTL
loads each

The decoding logic s designed such that when
binary numbers between 10 and 15 are applied to
the inputs, NO outputs are enabled

logic and connection diagrams

T
: ey
'
- r
mn » H
: Lo
.
H il
3
0
. ' - Rl
-
' - e
-t
J: Ll
-
$ 2 |- e
'
3 M el
- Ll
< ,__sz e
'
i
]

BT BT BT BT BT
. ' g ' .

logic table

T ouTRTE
DCHA 31 03 66 8 B9}
lsgoo oy vy v0 0 vt
LR R LR J .
[E BN | T e vl
TR T HEREEEY
s1 08 1 8y 1y v
BN B vvg.-.||
MEREY BRI
2 lll'.lll
Tees EEEEEN T
TE R AT -.l
TEER LR
18 1ty v
tre9 | v vy
L Al |‘l|
vre | EEEEEE




D
e

B

il
’e

-D‘

o~

=)
Dy

N7asY

pander inputs

Make no external

A totsl of four

expancer

7474 DUAL D FLIP FLOP

DESCRIPTION
The S5474/N7474
flip-flop featuring ¢ 1 clearand ¢
Q and Q out informat
on the positive eoge Of the CloCk Du's

monolhithig

ot

yoe

gates can be connected

eoge-triggered

prplementary

o the Q output

Clock triggering occurs at a voltage level of the clock pulse and

Nnot direCtly relateg 10 the tranutic
pulse. After the clock inp
data input (D) s locked ou

ime of

the

positive going

it threshold voltage has been passed, the

AND-OR- INVERT GATE DUAL 2-WIDE 2-INPUT

onnection to X ano X pins of the 55451 and

10 the #x

POSITIVE LOGIC

LOow




7483 4-BIT BINARY FULL ADDER AND DUAL SINGLE-BIT BINARY FULL ADDER

MIPTION PIN CONFIGURATIONS
e’ &L iobat i GRS
The 54/7483 w a 484 Binary Full Adder for adding two four bit W PACKAGE —1
pinary numbers. A Carry Look Ahead circuit i included to prowide
ANIMUM CatTy propagation delays
N W S e B % & @
Propagation delays of carry-n 10 carry-out is typically 12 nsec LI . A A'."_ ._',L fl .
TRUTH TABLE
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NOTES
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7490 DECADE COUNTER

DESCRIPTION

The SS400/N7490 s a hwh-speed, monolithic decade counter

consisting of 1our dual-rank, master-siave thip-flops internaily inter-

connected 1o provide a diide-by ~two counter and a divide-by-hve

counter. Gated direct reset Lines are provided 10 inhibit count inputs

and return all outputs 10 8 logical "0 or 10 a binary coded decimal

{BCD) count of 9. As the output from thp-tiop A 13 not internally

connected 10 the succeeding stages, the count may be separated n

three independent count modes

1. When used as a binary coded decymal decade counter, the 80
iInput must be externally connected 10 the A output, The A
INpUt receives the (Coming count, and a count sequence "
obrained in accordance with the BCD count sequence truth
tabie shown abowve In addition 10 a conventional 0" reset,
nputs are provded to reset a3 BCD 9 count for mine’s
compiement decrmal apphicanons
It 3 symmetnical divide-by-ten count is desired for frequency
synthesizers of ather apphications requining divison of a binary
count by a power of ten, the D output must be externally
connected to the A nput. The input count 1 then appiwed at the
BD input and 3 Gwide-by-ten square wave 15 Oblained at output
A
For operation s a divide-by-two counter and divide-by-five
counter, NO external INtErconnections are required Flio-tioo A
1s used 88 8 binary element for the dinoe-by -two function The
BD input 1 used to obtain binary divide-by -five operation at the
B, C. and D outputs. in this mode, the two counters Op-
erate independently. however, all four Hip-llops are reset
smultaneously

The 5490/7490 i3 completely compatible with Series 54 and Series

74 logic familes. Average power dissipation it 160mW

LOGIC TRUTH TABLES

BCD COUNT SEQUENCE (See Note 1)

RESET/COUNT (See Note 2)

RESET INPUTS

CUTPUT J

OQUTPUT
T Roiay

(2]

Fainy T Roiy

NOTES

c 8 al X
1 Output A connecled 1O input

- - L - )

'\
|
l

el e - - 1P

CO0=»~00~-~00|w

WONOO B WN -

|

o
x

80 for BCOD count

X nd«cates that ether a 'og
cal 1 of arogcai O may De Dre
ant

Fanout from output A 10 0
put 80 and w0 10 asavonal
Seres 54. 74 i0acs /s pearmitted

o)
x 00
o 000
o0
COUNT
COUNT
COUNT
COUNT

7493 L4-BIT BINARY COUNTER

DESCRIPTION

The SS493/N7493 is » highapeed, monolithic 4it binary counter
conusting of four master4lave flip-fiops which are mnterrally
interconnected 0 provide a divide-Dy-TwoO counter and & divide-Dy-
eight counter. A gatec direct reset line 18 prowided which infhibits the
count inputs and smultaneously returns the four flip-fiop ocutputs
to a logical 0. As the output from fligflop A is not internaily
connected 1o the succeeding Mip-fiops th= counter may be operated
in two independent moces

When used as 2 4-bit ripple-through counter output A must be
externaily connected to wnput 8. The input count pulses are
ppled 10 mput A, Simultaneous cvisons of 2,4 B, and 16 are
performed at the A, 8, C, and D cutputs as shown in the truth
tatie

TRUTH TAELE [Sea Notes 1 and 2

When used as 3 J-0it npple-through counter, the input count
puises are spplied 10 nput B. Simultaneous frequency avisions
of 2. 4, anc 8 are avasable at the B, C. and D outputs
Ingependent use of hp-fiop A i3 avadable if the reset function
coinciges with reset of the J-bit ripple-through counter.

The S5493/N7493 is completely compatible with Series 54 and
Series 74 logic tamilies. Average power dampation ¢ 32mW per
thp-tiop (128mW toral)

[LoGIC___ =

TPU

NOTES

COUNT

Q

1 Output A connected 1o input B

i1 =

O =0 =0 =0lp|

it et

-

8
0
0
1
1
0
0
1
1
0

D = = = =« 000 O

WO Wne WY - O
~0o0O0OCcOO0OO0OQ

s

2 Te reset a1l outputs 1o logecal O
vath Rgiq) ang Rgiz) meovts
must De at logcel )




7495 4-BIT RIGHT SHIFT/LEFT SHIFT REGISTER

DESCRIPTION

Thae 54/7495 is a monolithic universal 4.8:t Shift Regater designed
with standard TTL tachnigues The circuit layout consists of 4 RS
master-siave flip-tiops, 4 ANDORINVERT gates, and 6 inverters

Paraliel-in, paraliel-out operstions are performed when a logicel 1
level o appled 0 the mooe control Paratiel dats s entered at
parallel innuts Dg thru Op ana s transferred 1o the dats outputs

configurad 10 form a versatile register which will perform right-shift,
left-shift, or paralieln, parsilel-out cperanons depending on the
logsca input leve! to the mode control

Ag thru Dg on each clock 2 pulse. In this moge, shift left operations
may be implemented by externally tying the outbut of each flip-
flop to the paraliel input of the nrevious fip-tiop 10g to D¢ and
ec.), with serial data entry ot input Do

Right-shift coerations are performed when s logicel O level is spplied
10 the made control. Serial data s entered 8t the seral input D, ana
shifted one poutiOn iGNt on each clock Y puise. In this mode, clock
2 and parsliel inputs D thru Op are innidites.

Information must be presant at the RS inputs prior 1o clocking and
transfer of data occurs on the falling edge of the clock pulse
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74123 TTL/MONOSTABLE MULTIVIBRATOR
WIBTION
(See Note A}
These monostables are devgned 10 provide the system dengner with . —
compiete tiea ity in controlling the pulse widitn aithér 10 lengthen :
the Dulse Ly 1RINHGREnng. OF 10 shorten Dy cearng N74122 has an N74122
mernel LmMing resstor which aliows Ine w1 0 be operated |
with only ar external capacitor, «f 40 desired ADD!CANIONS reQuinng — e T [ ouTPUTS |
MOre DIEC/St DUise WidIni nd NOt reguining the clear festure can
et be 1atetied with N74121 A, Ay LN 8; Q ]
" - » L - -
The output pulse « pamanly 8 functon of the external capacitor % i L % - "
and revstor. For Cuoy 10000F, the cutdul pulse widih it l s : & 2 E ) o
aelined o !
! L x " - L "
1} '0’2“Tc‘ 1-0’ x : " - =
v X Ay . 5 ¥
| . x - - . - —
where | * L “ a R 7
Ry o0 k2 tether intermal of external 7S — “r
Timang resistor) | x L " J
Cexy i pF | X . - . - v 2
Ty 13 0 NS ! |- i " L e -
For pulse widths when Coyy « 1000pF see Figure B, ' : - " s » ¥
- " " = ...‘
EETEIROS, SR == B AR S SO S5
These circuns are fully compatible with most TTL or DTL farmilies
1npUts are G:O0e-Clamped 10 munamie refiections Sue 0 1rafTIELON
it etfects, wmeh smphfies dengn. TyDica DOWst duspation per $54123N74123
one shot % 115 madinvetts, typ«cal aversge OrOoDIgItioOn delay Lime
to the G outpus » 21 nanoseconds The N74122 and N74123 are GUTPUTS
charactenzea for operaton from 0 Cw 720 C ——
L "
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A 5] vee 1
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» Il R A T A~ nigh leewt (ateaay statsl L foa leel Ivteady statel
tranwton from 1ow 10 high lewe) 4 -
Rt 3'(." transinion Trom hgh 10 low levet I one high level pulse
LS one low tevel pulse X irelevant lany Inputl Including
" ulw transitiang!
=1 8 NC » No internsl connection
wl] 2] % C To use the internsl tuming rewstoe of N74122 (10811 nominal)
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PROPRIZ

Y MATERIA

v mElIawveD

USED SR

| L8

mmmwOUcnnu Vi ..q:x.; FE:
MU.NJH .\.....\...J.

o

£
oz

£3s
oz

g -t
{rom ] A |
wer [eer [ o0 SCHEMATIC 000009
[N O PENTED CCUIT BOARD 7500020
) 59 THANSIS TOR IMZIEA
212 | 5a CAMCI TOR seams &8sl ar | o2 850 e
[l N R (AR TON TeAsne 3NN kv D& -rO/ s
3|3 |5 AP TOR ERAMC 0y Y e O s
2l2 |5 LAPALITDE L CAMIC 0 ed ROV | DLW D8 e
[ e TARTITOR. 308 Tacwml 00d <ok <) At o8
2|9 |» CAPACITOR % i 186 vOC Pt 3 LA T 0.4 vy
(121 |57 CAMC ) TON Ca@Amic ) v | a o |iies S Aal 4i0 s owa ]
| 2 | @ ] 5 CiTISION SN A g oo are 'l | &2e, 20
2 2 30 CLSISTON O vew ECLIGE 22
21 2] v CLT3TOR 2T A W SO0 154220
| 3| 3 | se CUIISTOR O N W PCIVRS 0
4|3 | @ VISISTOR WA %5 ui XIISH 22
' - | v. VESISTOR S0Nn W WAVET S
212 | ViSETOR S0 N W IR
" & ) e visisroe R r YT
[ L) SISTON 1 Ve LT
| | ar Vel Toe AL e N LN e
' 1 . LIS TOR J3. 8 L st~ % SACRiwd e
) 1 ) N TS Tt LoV st ¢33
I - " visiirow XA N COISS 227 9
. L) 8 WLATOR AN A N MOISFLAT | L8200
' ' 3) ViSSTOR /R0A 2w L I
' - . e IIATEN 0N W NI iwd | ey
P ] - i CiSSTOR hik a 14 YR
Ttz VIii/LTOE AN L md #ca747 363 [P35
[ B Y HISTOE DO N eIk | @
- 4 1] 0L VYO0 e, R
s | [l SOk o —2.d.4,%
i 0 0 TIMRE D8 IV NI2T5S |0
o |8 ]| 22 PuIC SOCKETS ZA 22-Chi TN )
3 1 i) 0 MmN L LOCEETS 300 2830 | i, 20 “~ndr
2 4 27 10 AN | wcxd TS N caMO s, 0,208 Aot S
- K3 % PN O SOaETS FERT ST TS Ty
] - ] MEENEL - XS 2ID e oo (3
) 1 . D TeANSIS TR YAJuAe2 v a5
800 1 | 3 M0 IeD (550K YEr
! 1 2 FRD EX LUSIveE DR L% P86 N
| - 24 NND JLI S W TTER - RI 21 v exsy
F ) & 20 24D TEI - STATE YRANSCHivEE il b
: | 2 ' wiA NieTER L/oC
- JiMi IONL S#0TS
LS i) GUAD 2 INPUT NAND SATE [T
2 - - O NI 2R G
, 1 [3 WA NER TR ‘39
1 \ - QUAD T AMGT AND GATE P .a
- - I L 10
LAl 2 TC STATE <IN BusrEs NIV I
2z | THIPLE - 5Pe? as0 SATE N N N
] [ KD 4 LNE TO R L DECODER N9l 3
3 L) [ JIMD T MPYT AJESATE IN AN i 823
2l 21]a [N iy e i 47
2] 2 J A, ONE ST V672 avreiir) 28, a1
312 - VAT AVAEr CounTER 3 ;3 £1,22,29
| A 5 EWOM 256nsaT 62,3835
2 F B APST waAD TATE 4, le
| - 3 Vil Pnila NAEIACE 4 PR (P A %)
’ I} ] SE LA R e e [tx LT ie | 16, 16
r 2 ) T LIATE wix i RTER r7%7)
0 | o1 ASTEMNEir
m mm-.u .I.MQL —— . —- Yy - g~
AT 2% waAtiN A, 2 aita
ki < SPHERE
Lhany 87 |G
CmiteiDd
o P2
A
mos raat oy ey \Qmmml\*\%k\f\
CUETS BT ..m— HOOOON | L
OIS 4
VD (4 Ove) TR T - — oy




-
=
(a4
ty 2
=
< &
- b
=8
Q:
S
& 2
=35
P~
&=
=g
2
oo

1:
> PR
B B
pde. 3 KT AT o0 ZESTT a5 (30 Meny
7 [ = . i INSELE
v/ VT L &tﬂ &m‘%
S 4z | F Sy sw
i s i 2
i | —— !
-y
bl o
. M\\
r’
ey

“RohuNG

"ERMISSION

E CORp

TOR

MAY My RE =
REPRODUCED WITHOUT
SPHER

a

LLE T8N
iRk

1

-~ e s ————

&

! fis
4
“!

S
A
&
Ha

LEIN-ORY

=1l .
Ty \
iNq U TERYRA

tsp0 2
D.,gt

[T™
YOI NG il (e | i

B~

T SPHERE

IEAEARD Ve

PSS

APTROVAL S
e ol '] e N
AL A o G2/

iV ener ‘i aAmp







RE DOCUMENT

CAB048/11 version

0.ST8 EQU 08H
d.sw FQu 04H
CHAIN FLAGS 2
AFLAGS EQU FLAGS
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‘A.CERR__EQU _ 40H
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B.TUAL  EQU  10H
(B.OFOR  EQU T08H
B.CNFL__EQU_—__ 04H _ 18
¢ B.CENDI' EQU 02H
TRLDOWN  EQU O1H

X . RAUD
X.RITS
X+FAR

X+ TERM

-
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C.REDF
C . CUR['.
C+WRTF
C.NFUL
C.FULL

-
’

-
y

X.SLOF
X+BTIM
X+BCNT

-
’

- .-

CHAIN
CHnLN

/(HﬁlN

CHAIN

. CHAIN
CHATN

CHAIN
CHAIN
CHAIN
EQU
EQU
EC
EQU

CHAIN
EQU
£qQu
EQU
EQU
EQU

CHAIN
CHAIN
CHAIN
CHAIN

CHAIN
EQU
EQU
EQU

CHAIN
CHAIN

LARUF y RECLEN
___RECEUF » RECLEN
LEBUF +Fs1
REUF .Fy 1
RIOIS.Fyl,
—HEDNCHR,T
CMIOSEQ CMDLEN
CSEQ.Fy1
X+ATTS 4
X+ATTS
X.ATTSH+1
X+ATTS+2
X.ATTSH+3

CCOFTS»S%2
CCOFTS
CCIOFTS42
CCOFTS L4
CCIOF15+6
CCIF15+8

CWLRCy 1
CRLRC» 1
XeLRCy1
XeCHR 2

X.0FEVy3
X+.0FRY

X+ 0FRUVEL
X+OFRVE2

DURTIM2
DISDUE 2

3¢37+41 29-Jan-79 Fadge
$Flaﬁ bits
iFirst bute of fladas?
GIlU Rusy
yCCI Evror
jCCD_Full >
yTimer busy =
yRE-232 Rusy = 3O
tR5-232 Transmit {(versus Receive) .Y
. J wSBv On “
ﬂvcond bute of flads
Label 1is valid
lLLabhel/Record too lond
ylLabel 1s command .
 Transition is valid A =,
Last displau direction was forwaud\\ /
CCD is nearlw full T ?
CCh is at eng of data)
Waznd 1is down Y
.lnhel buffgr _CHAM LB Ines
iflacord buffer -
iLabel buffer rointer sou B
sRecord buffer rointer
isRecord buffer display rointer
iHeader 1dentifuind character
sCommand identifaind seuence
sCommand identifuing buffer pointer

yTransmit attributes
sBaud rate code

rllate bits code

sFarity code

sRecord terminator code
sCCIh Pointers (5 two—-bute rointers)
iRead rointer

sCurrent rointer

sWrite rpointer

$ "Nearly full®* boundary

s "Full® boundary

sCCt Write LRC
s LCIN Read LRC
sTransmit LRC

iCharacter currently beind transmitted
s0rerating values for transmit routine
1Slor time

sNumber of interrusrts rer bit

sNumher of bits rer character

timer -
duration rre-set

shurastion
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@al  FOS-5YS2

NAM PRS-SYS2N
OPT 0. NOG

PDS SYSTEM 2N CASSETTE DRIVERS (SYS2NF)
FPROGRAMMED EY ERIC JAMESON

COPYRIGHT 1978 SFHERE CORPORATION
948 N. 408 ER.; NORTH SALT LAKE: UTRH 84834

P. 0. BON 213; PBOUNTIFUL. UTRH 84818

SPHERE RESERYES RALL RIGHTS FOR THE REFRODUCTION.
DISTRIBUTION AND USE OF THE PDS SOFTHARE.

NO COPIES MRY SE MSDE OR DISTRIBUTED WITHOUT THE
HRITTEN FPERMISSION DOF SPHERE CORP

THE PROGRAM DEYVELOFMENT SYSTEM (PDS SYS2N>» IS A SET OF
PROGRAMS RESIDING ON ERASRELE FROGRAMMRELE RERD ONLY
MEMORY WHICH ALLOK EYEN THE SMALLEST USER TO USE HIS
SPHERE SYSTEM AS A COMFLETE COMPUTER SYSTEM FOR THE
DEVELOFMENT OF COMPUTER FROGRANMS.

TOWARD THIS END. THE S FDS EPROMS CONTAIN A CURSGR
BASED EDITOR. A MINI-ASSEMBLER. AND THE SFHERE DEBLGGING
RID ¢SDR)» AS WELL RS A SET OF UTILITY ROUTINES TO DO 15

BIT MULTIFLY AND DIVIDE. RSCII-TG-EBINARY. RND
BINARY-TO-ASCII ROUTINES, AND ROUTINES TO 0O
INPUT AND QUTPUT TO THE RUDIO CRSSETTE.

THE SYS2N SOFTHWARE IS AN UPGRADE OF THE PDS Y3A
CYIN & V3IDY SOFTHARE DESIGNED TD RUN WITH THE CASSETTE
SYSTEM. THERE RRE TWO YERSIONS OF THE 5Y52 SOFTHARE:
SYSEN WHICH RUNS WITH THE NEW KEYEOARD AND THE SYS:ZR
WHICH RUNS WITH THE ORIGIONAL (KED-1R) KEYBOARD. THE
MAIN DIFFERENCE BETWEEN THZ ¥3R AND 5YS2 VERSIONS RRE
THAT A FIFTH EPROM HAS BEEN RDDEL AND THAT THE MINI-
ASSEMELER HAS BEEN DELERTED AND REPLACED WITH R _SET OF
COMMANDS TO DO LORDING AND DUMPING 0OF CASSETTE TRPES.

The SYS2NF prom is a version of the SYS2N cassette prom with a
software bug fixed. This bug would cause the next block of a
multiblock read to be skipped if the checksum on the preceeding
block was a 16 and the tape had not been previously used. The
change is on page 108 where the ESC test and branch now branches
to RDHDR1 instead of RDHDR.




€

— - L
PAGE @82  FPDS-SYS2

86951 * MEMORY' MAP

00852 *

350853 @@aa . TMP  EQUr  $88

Q054 aoa2  THPL EQU  #92 ®
ABASS aan4  ARE  EQU  $94 16 BIT RCC. PSEUDO REG B.
D056 gop4  ART  EQU  $84 _HI BYTE OF ARE

BBaS7? A3as  AR2  EQU  $@5 _LO BYTE OF ARE.

95058 QoaE  ARA EQU  $06 1€ BIT BRITH FSEUDD REG A.
G52 aeas  ARL  EQU 88 _HI BYTE OF ARA

G086 goa7 ARG EQU  $87 _LD BYTE OF ARA.

80051 @@3  DIGIT EQU  $88 BYTE USED BY ASCEIN FOR TMP.
QOES2 paAd.  CSTATS EQU,  $83 CASSETTE I-0 STATUS BYTE
BOGE3 @opA  OUTEND EQU  $0R END OF DUTPUT BUFFER TEXT.
29064 G00C  EBUFADR EQU  $&C START OF 1.0 BUFFER CPTR)
BEAES BAAE  BUFEND EQU  $06E PTR. TO END OF I/0 BUFFR.
J98EE ge11  QUTBUF EQU  $11 START OF OUTPUT BUFFER.
BeA57 @612  CASNUM EQU  #13 FHYSICAL CRSSETTE NUMBR. =
REEEL G014  SRCADR EQU  #14 SOURCE FOR TEXT MOVES

80553 PA16  DSTADR EQU  $£15 DEST. ADDR. FOR TEKT MOVE.
BO073 G01R  ENDMEM EQU  $1A LAST ADDRES 0OF REAL MEMORY.
BOEATL AB1C  CSRPTR EQU  £1C PTR TO CURSER ON SCREEN.
Q5072 Q1E  BUFPTR EQU  $1E TEMP PTR USED EY OUTSTR.
BOB73 A28  BUFFLD EQU  #£2 PTR TO END OF LOM EDIT TXT.
00874 8022 BUFFHI EGU 22 PTR TO START OF HI TENT.
aaa75 @024  SCNPTR EQU  $24 PTR. TO BUFFRD TXT START.
AOI7E 9626 SRCASM EQU  $26 PTR TO ASSMBLR SOURCE CODE.
BBaTT A02R  ONDYAL EQU  $2R HRS RSSMBLR OPERND VALUE
DEI7S ao2c  SYMVAL EoU 20 VALUE PUT IN RSSM. SYMTBL
aBa73 GO2E  BRKSAY EQU  $2E TEMP SAVE FOR BEKPT DATA.
BOAEE G630 SRKADR EQU  $20 ADDDRESS DF EREAKPOINT.
S @622  EDIT EQU  $32 8 IF EDITOR 15 NOT RUNNING.
BaI22 QG337 BLKNAM EQU»  $33 CASSETTE BLOCK NAME.

EEEE: @35 I0BUFF EQU 35 I-0 BUFFER FOR DERUGGER.
EREEY: G038 ACIAND EQUy  $33 SYS2N CASSETTE ACIA ADDR.
53035 BO3A.  NOPRNT EQU«  $3A CRSSETTE NWAME PRINT FLAG.
QEGSE @838  BLKTYP EQU  $3B CASSETTE BLOCK TYPE CODE.
BEAST @a3CY  BFRFTR EQU>  $30 ADDR. OF I-0 BUFF. FOR CASS.
09033 GOIE\  BFRSZE EQUs  $3E LENGTH OF CRSS. BUFFER.
ADGSS AG46  PCYAL EQU  $49 PROGRAM COUNTER FOR RSSM.(0¢-

26891 * FOLLOWING RRE YARIRELE YALUES.

pEA%2 *

agass 26Fa TIMER EQU $26F0 TIMER COUNTER.

Baasq aoBe1 ON EQU $B1 ACIA YALUE TO TURN ON CASS.
DRass aas1 OFF EQu $51 RCIA YALUE TO STOP CRSS.
80836 aeaz ETX EQu $83 END-OF-TEXT.

aaas” aa16 SYN ECU #16 SYNCHRONISE.

aae3z gaivy ETE EQU $17 END-0F-TERNSMISSTON-BLOCK.
aaas9 0a1e ESC eau #1B EXCRFPE TO NONSTANDRRD HDR.
Ga1aa 8e54 ERR4  ERQL $°T SET FOR TRRILER ERROR.
sa1a1 aa43 ERRS EQU $°C SET FOR CHECKSUM ERR.
0p182 161 TINE EQU 28833 TIME CNTR FOR 1./4 SEC.
2018z a9as TIMCNT EQU 9 TIMES FOR 2 & 1.4 SECONDS.
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PDS SYSTEM 2N CASSETTE DRIVERS
ORG $FEAG

C SSETTE I-0 DRIVERS

THE CRSSETTE DRIVERS LOARD AND DUMFP R BLOCK OF DATA
TD AND FROM THE CRSSETTE. THEY HANDLE EBOTH THE HERDER
AND TRRILER FORMATTING.

THE DRIYERS ARE SET UP AR R SET OF SUBROUTINES
CALLED BY THE EXECUTIVE OR THE USER"S PROGRAMS.

LOW MEMORY RDDRESSES USED BY THE DRIVERS RRE:

CSTRATS AT 89 USED TO STORE INPUT ERR CODE.
BLKNRM AT 33 2 CHAR. NRME OF BLOCK.

RCIAND AT 38 PTR. TO THE RCIR CURRENTLY USED
NOFPENT AT 3R PRINT FLAG FOR BLOCK NAME.
BFRPTR AT 3C START OF CARSSETTE I-0 BUFFER
BFRSZE AT JE END OF CRSSETTE DATR BUFFER.

THE DRIVERS CAN BE RUN FROM THE PDS-5YS2N SOFTWARE
SYSTEM. HWHICH CONTRIN THE CASSETTE LORD RND DUMP
COMMANDS IN THE EXEC. OR FROM THE PDS-Y3R. KWHERE THE
DRIYERS RRE CRLLED THROUGH THE DEBUGGER.

THE DRIVERS DISPLRY PERTINENT DATA ON THE SCREEN
WHEN KRITING OR RERDING FROM THE CASSETTES. ON A HRITE,
THE CHARACTERS BEING HRITTEN ONTO THE CRSSETTE ARE
DISPLAYED IN THE SECOND CHARACTER POSITION FROM THE
UPFER RIGHT HAND CORNER OF THE SCREEN. ON R READ.
CHRRACTERS EBEING RERD IN RRE DISPLRYED IN THE UPPER
RIGHT HAND CORNER OF THE SCREEN. THE NAME OF THE ELOCK
CURRENTLY BEING RERD OR SEARCHED OVER IS DISPLAYED ON THE
RIGHT HAND SIDE OF THE SECOND LINE. THE ERROR CODE FOR
R REARD IS DISPLRYED ON THE RIGHT SIDE OF THE THIRD LINE.
NO CHANGE IN CHARACTER MEANS THAT THE RERD HAS 0. X
R "C" MEANS THERE HAS A CHECKSUM ERRQR ON THE ELOCK.

A “T" MEANS THAT THE HRONG NUMEER OF BYTES HERE RERD
INTO THE BUFFER (TRAILER ERROR). THIS WRULD OF COURSE
IMPLY A CHECKSUM ERROR ALONG WITH THE TRAILER ERROR.

THE

THE CSTATS (CASSETTE STATUSY BYTE WILL CONTRIW R @
IF THE BLOCK REARD IN WRS Q. K. IF IT WRAS R BAC RERD. IT
WILL CONTRIN A 54 FOR TRRILER ERRROR OR R 43 FOR R
CHECKSUM ERROR CODRE UPON EXIT FROM THE ROUTINE.

SETTING THE NOFRNT (NO FRINTING> FLAG TQ R 8 MWILL
STOP THE DISFLRY OF CHARACTERS ON THE SCREEN DURING
CASSETTE RERD RND WRITE, EXCEPT FOR THE T & C ERRUOR
CODES, WHICH RRE ALWARYS DISPLAYED HHEN THEY OCCUR.
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IF THE FIRST BYTE OF ELKNAM (BLOCK NRME> IS R @

* WHEN THE RERD BLOCK ROUTINE IS ENTERED. THE NEXT BLOCK
* WILL BE RERD FROM TAPE NQ MATTER WHRT THE NRME OF THE

* TAPE BLOCK IS. 0N THE SYS2N EXNEC. A CONTROL SPACE .
« CHARACTER CAN BE TYPED IN RS THE FIRST CHARACTER OF THE

* NAME IN THE LORD BLOCK COMMAND. THUS. R CCNTL L)CCNTL
« SPRCEX (XY WOULD RERD IN THE NEXT BLOCK ON THE TAPE.

THE TRFE FORMAT IS:
SYN 16
SYN 16
SYN 16

\r
ot  ESC 16 g
HI BYTE OF 16 BIT BLOCK LENGTH ‘\Mp**'-‘d*‘”' P
LOH BYTE OF BLOCK LENGTH
FIRST CHAR OF BLOCK NAME
SECOND CHARACTER OF NAME
DATA

()

DATA =

€. ETB 11

CHECKSUM
CHECKSUM
CHECKSUM
CHECKSUM .

THE CHECKSUM IS CALCULRTED FROM THE DPATA. HHICH

* IS RERD IN FROM THE CRSSETTE BUFFER RESIDING IN MEMORY.

THE FORMAT FOR THE CRSSETTE BUFFER IS:
FRPTR BFRSZE

ic|alsls|eltlle] | | | [8lv]F|F|glr]

HHEN DATA IS READ IN. THE RERD ROUTINE SETS ‘BFRSZE”’

“ TO POINT TQ THE LAST CHARRCTER RERD INTO THE BUFFER.

NOTE THAT THERE IS NO OVERFLOMW CHECK WHEN DATA IS RERD
INTO MEMORY. ON QUTPUT TO THE CRSSETTE. THE BLOCK
LENGTH IS CALCULATED FROM THE BFRPTR AND BFRSZE POINTERS.

THE RERD BLOCK AND HRITE BLOCK RQUTINES RAUTOMATICALLY
TURN ON RND OFF THE CASSETTE.




- ¢ 9

FPRGE

aas  FD

1

|
Ly
~c
Lry
LN

Ga214
g4a:215

16
[Sptiv B
08218
Ba219
Ga22a
aa224
a@222
Ba223
fa224
ua228
OL -'i-'\’
UODJ?
@228
paRz9
aa238
a8231
po232
BR233
Qo234
ga2:z5s
a23e
Ba2:7
BR238
BA2ES
baz4a

41
Leeds
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SYS20 FROMS,

THE RDDRESSES OF THE ROUTINES FOR.-CONTROLLING
THE CASSETTE RRE RS FOLLOHS:

INTLZ - FP83 : INITIALIZES THE RCIA FOR USE

WRTBLK = FB2D : WRITES R FORMATTED BLOCK TQ CASSETTE
RDBLK - FB91 : READS IN A FORMARTTED BLOCK OF TAFE
WRTHMOD - FB2F : WRITES R BLOCK TO A RUNNING CASSETTE
RDMOD - FBS3I : READS R BLOCK FROM A RUNNING THPE.
CASOUT - FB62 : WRITES OUT ONTO TRPE THE BYTE IN R
CASIN - FBPE : READPS IN R BYTE INTO RCCUM A

TURNON - FEF7 : TURNS ON THE CRSSETTE DRIVE.

TRNOFF - FBBO : TURNS OFF THE CRSSETTE DRIYE WHEN THE

POINTR TQ ACIA IS PASSED IN THE X REG.

NOTE THAT ALL THE ABOVE ROUTINES ARE SUBROUTINES THAT

ARE ENTERED BY R JSR OR ESR CALL.

USING THE CRSSETTE DRIVERS.

IF THE EFPROMS ON THE CFU BORRD RRE THE SYS2N OR THE
.THE DRIYER
L CLORD FROM CRSSETTE) AND S
COMMANDS THAT ARE A FART OF THE

S ARE USED BY THE I CINITIRLIZE).
(STORE ONTQ CRSSETTE?
SYS-2 EXECUTIVE.

IF THE CPU PROMS BEING USED ARE THE PDS-Y3R OR THE
PDS-YIN OR Y3SD PROM SETS.
POINTERS AND CALL THE ROUTINES
DEEUGSER ON THE CPU PRUOMS
DEBUGGERS YRRY., FOR INSTANCE THE Y3A GO COMMRND IS R "G~
WHILE THE Y¥3IN GO COMMAND IS R
USERS MANURL FOR DETRILES. ?

THEN THE USER MUST SET UF THE
HIMSELF, USING THE
(NOTE THAT THE Y¥3R AND V3N

“CNTL G- REFER TO' THE

X EEXEEEEEEFFEXELEEEFZITETEFTRPEREFEFFIFFIREETEEEEFETFEEFEEREETEEERT TS

THE FIRST THING TQ DQ IS OPEN THE LOU MEMORY LOCATIONS
USED BY THE DRIYERS RS FLAGS AND POINTERS AND INITIRLIZE
THE LOCRTIONS. THE RCIANC, BLKNAM. BFRPTR AND BFRSZE
SHOULD NOM BE GIVEN VALUES.

ACIAND WOULD POINT TQ FAS@ FOR THE FIRST CASSETTE AND
TQ FO69 FOR THE SECOND CRSSETTE DRIVE. |

A SIMPLE FROGRAM TO CRLL THE RQUTINES SHOULD NOK BE
WRITTEN. OFEN LOCATION 268. TYPE IN THROUGH THE DEBUGGER
THE INSTRUCTIONS JSR BDXX. JMP FE4F. XX IS THE SECOND BYTE
0F THE DESIRED DRIVER RQUTINE., I.E. @@ FOR INITIALLIZATION
OR 91 FOR REAPING R BLOCK OR 20 FOR WRITING R BELOCK.  THUS.
TO INITIRLIZE AN ACIAR. RCIANO MWOULD BE LOAPED HITH
THE ADDRESS OF THE RCIR AND THE USER HOULD THEN JUMP TO THE
ROUTINE AT 994 BY OPENING 206 AND JUMPING TO IT HIT

THE “G° COMMAND. THE ROUTINE WOULD BE AS FOLLOWS:
CRALL S8é@  BD JSR

S01 FB HI BYTE OF ROUTINE RADPDRESS

62 aa LOW BYTE OF DRIYER RDDRESS.

sa2 7E JHP

204 FE RODRESS OF THE DEBUGGER ON

285 4F THE PDS Y&R PROM SET

l‘."'.7
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B2 will produce
a signel of eight
dota bits and 2
stop bits.  If
the TTY operates
on a different
code, look up
the proper init=
ialization value
in the ACIA
section of the
chip description
appendex.

THE ACIA WOULD NoW BE INITIALIZED AND CONTROL HWOULD

* HAVE EETURNED TO THE DEBUGGER.  TQ READ IN A BLOCK:
% THE NANE WOULD BE PUT IN BLKNAM AND LOCATION 882 WOULD
* BE CHANGED 10 91. THE USER KOULD THEN JUMP TQ S84,

TO TEST THE CRSSETTE, SET BFRPTR TQ £0c8 AND BFRSZE

% T EBDF. THIS HILL ALLOM THE USER TU HRITE OUT DATA
« FROM THE FOURTH, FIFTH. SINTH AND SEYENTH LINE OF THE

« CRT DISFLAY AND THEN RERD IT BACK ONTO THE DISPLAY. DPATA

CAN BE TYPED ONTO THE SCREEN BY OFENING A LOCATION HWITH
THE DEBUGGER AND THEN MOVING THE CURSUOR RROUND THE SCREEN

* T CHANGE THE CHARACTERS. THIS IS POSSIBLE BECRUSE THE
« ROUTINE TO INPUT AN RDDRESS CALLS THE EDITOR FOR INPUT.

THE DRIVER ROUTINES CAN ALSO BE USED TO FERFORM

¢ I-0 WITH A MODEM OR TELETYPE. THE MRIN HARDHARE

\IFFERENCE EETHEEN THE CASSETJE AND MODEM/TTY IS THAT THE
CASSETTE HAS A DIVIDE BY 16 CLOCK AND IS UNIDIRECTIONAL

. WHILE THE MODEMATTY HAYE A DIYIDE BY &% CLOCK RAND CAN BE
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BIDIRECTIONAL. ECAUSE OF THE CLOCK CHANGE THE ACIA MUST
BE TURNED ON HWITH A DIFFERENT YALUE EEFORE THE RERD BLOCK
OR HRITE BLOCK ROUTINES ARE ENTERED. TO TURN ON THE RCIA
STORE THE YRLUE B2 INTQ LOCATION FO58 OR F@se. ONCE
IT IS TURNED ON. EITHER CARSIN OR CHASUUT fif
REPERTEDLY 08 HRITE MODEM BLOCK CHRTMOD) |
¢RDMOD) CAN BE CALLED ONCE. WRTHOD & RDMOD
35 WRTELK & ROBLK ESCEPT THEY DO NOT TURN ON THE ACIA
OGREM TO RERD IN A BLOCK OF DATA FROM R MODEM OR TTY
HOULD THUS BE ¢PLACED BEFORE THE “CALL” ROUTINE):
SFR LOX RCIANG JRDS ACIA POINTTER.
SFC IL.DR R #3882 ADS STARTUP YRLUE
SFE STAA G.X% TS START CODE INTO RCIR
HOLILE K 2F FOR HWRITING AND 83 TO RERD
j A CHARACTER FROM TELETYPE TURN ON THE
THE FOLLOWING ROUTINE:
CASIN READS IN B CHAR FROM KEYBOARD
CASOUT TYPES CQUT CHAR ON PRINTER
y HAVE BEEN STRAPPED TO HALF DUPLEX

-

)

D w0"
10 m

(:-:, A f.,

Bl SVRLY )

LOCATION S&2
TD RERD

ACIA AND GO
TTYIN J
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THE RS232

i
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IT IS5 TO BE STRESSED THAT THE RELIRBILITY OF THE
CASSETTE COMTROLLER DEFENDS ON THE RDJUSTMENT OF THE
TRIMMER ON THE SIM BOARD. IF THE TRIMMER IS OUT OF
ADJUSTMENT THE DATA WILL NOT READ IN PROFERLY. BESIDES
USING THE OSCILLOSCOPE TO ADJUST ,THE TRIMMER, IT CAN ALSD
BE ADJUSTED BY READING IN R STRING OF SINGLE CHARACTERS
FROM THE CASSETTE AND ADJUSTING IT UNTIL THE CHARACTERS
SYNC IN PROPERLY. THE BEST CHARACTER TO USE IS A STRING
OF ‘U’S.  TO READ IN THE STRING FOR TESTING USE. WRITE R
LOOP Ta GET A CHARACTER FROM THE CRSSETTE AND THEN
DISPLAY THAT CHARACTER. B SAMPLE ROUTINE TO DO THIS IS:

A JSR S$FBPE  LOADS P WITH CASSETTE CHAR.

ISR $FC PPS-Y3A PUTCHR ROUTINE.
TST $F9@1  TESTS KEYBUOARD FUOR A KEY. B
BPL A SKIPS BACK IF NO INPUT.

THE ABOVE ROUTINE WOULD INPUT CHARRCCTERS UNTIL A KEY

ON THE KEYBLARD WAS DEPRESSED




PAGE 837 PDS-Sys?
u * INTLE INITIALIZES THE ACIA CONTROLLER FOR
a # A SFECIFIC TAFE UNIT AT MOUNT TIME,
usIR FBOO DE 38 INTLZ LDX  ACIANOD X GETS ACIA ADDR ESS, |, \EHFE el RN
GB339 FRAZ 85 12 LOH A #$12 RESETS THE RCIA 4
ADI3S FEA4 A7 00 STRA @8.% . on o AR
00335 FPos 85 51 LOR R #OFF SETS RCIA TO S e
QO337 FREE A7 09 STR R0, X ~16 2 STOFS. BIT FORMAT.
08332 FRAR 29 RTS
* WRTHOR FORMATS THE HEADER ON THE TRFE
*

86 16 WRTHDR LDA A #SYN PUTS SYNC CHARS ONTQ TAPE

ap 53 BSR  CASOUTY

80 81 B5R I RS0UT

8D 4F BSR __ CRSOUT y

86 18 LDR A #ESC

80 48 BSR  CRsOU

96 3 LDA R BFRSZ NGTH

D& 3IF L.DA B EBFRS PTR

DA 3D SUB B BFRF | PTR

2C 5B A BFRF T PTR
SR CASOU TE.

10t

X 5]
Y o 3 R
| 3N
~ Mn

J Loy Tap ey
“ oy

CRSOUT
FLFHH‘ PU
CRECUT
Dthnu;Ti :
CRSaUT PUTS QUT LRST OF NRME.
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» RTEBLK WRITES OUT R BLOCK OF DATA TO THE CASSETTE.
»

WRTSLK BSR  TURNON  TURNS ON THE CRASSETTE
# FOLLOWING WARITES FOR CASSETTE TO GET UP TO SPEED
WRTMOD LDA B #TIMCNT LOADS TIME LOOP DCOUNTER
TIMEL LDN  #TIME ~ MASTER TINE LOUP <14 SEC)
TIMEZ DEX COUNTS CYCLES OF LOOP

BNE  TIME2  TESTS FOR FIRST TINE OUT

DEC B - COUNTS TIMES IN LOOF .

BNE  TIMEL  SKIPS BACK UNTIL DONE
¥ THE TIME LOOP IS NOW FINISHED

BSR  HRTHDR HRITES HERDER ON THE TRPE

ESK  WRTBFR  WRITES QUT BUFFER DATA

* FOLLOWING WRITES THE TRRILER OUT ONTA THE TAFS
17 KWRTILR LDR R #ETB QUTPUTS END~OF-BLOCK CHAR.

= -

I
[
i F

-

I03TE FE4G 30 28 BSR  CASQUT  ET8 IS DISPLAYED AS A "
a3*7 FR42 17 TER A GETS ;afrc»fn FROM B
0278 FE4Z 8b 1D B5R  CRSOUT | OUTPUTS THE CHECKSUM
G3379 FE4S 3D 18 BSR  CRSOUT | OUTPUTS TRRILER FILLER
6A239 FR47 8D 19 BSR  CASOUT | BYTES

@1 FR49 8D 17 BSR  CASOUT

B £ 4 # END OF TRAILER WRITING ROUTINE
GOI3Z FR4E 8D &2 BSR TRNOFF  HALTS CASSETTE DRIVE
GA284 FB4D 29 RTS -
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WRTEBFRE WRITES QUT THE CONTENTS OF THE
BUFFER ONTOQ THE CRASSET

TE HiPE.
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URNON TURNS ON THE

ACIAND  LORDS
#ON
@, X TURNS ACIA ON.
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PAGE YaBe  PDS-5YS2

ae4z29 * CASIN RERRS IN A CHRRACTER FROM THE CRSSETTE TAFE
104\0 * INTQ THE A RCCUMULRATOR.
*
/ *
DE 38 CARSIN LDX RCIRNG & GETS THE ARCIR RDPDRESS
35 a1 LOA A #1 LORRS TEST RITS.
Qa43s FBB2 RS 88 CASINLI BIT A 8.8 TESTS IF RCCIR BUFFR FULL.
0436 FBS4 27 FC BEQ CASIN1 SKIPS BACK IF NOT IN YET.
aa4y FERS As 81 LR A 1.4 LOARS IN CHAR FROM THRPE.
A48 FBEE 7D 883 TST NOPRNT TESTS IF PRINT IS OFF.
G2439 FBER 27 83 BER CINEXT SKIPS DISFLAYING IF 4.
gedda FRED 87 E@IF STA R $EO1F DISFLARYS CHR ON TY.
8a441 FBRSG 239 CINEXT RTS :
aRd443 * RPBLK REARS IN A BLQCK FRGM THE CRSSETT
86444 * THFE INTQ BUFFER MEMORY.
'7844\5 < ¥ 2% !4', ’ v
Hadds *
gud4y FES1L 8D E4 RDEBLK ESR TURNON TURNS ON TRPE DRIVYE
aad4s FRSI 8D 28 ROMOD BSR RDHDR RERDS IN THE HERDER
Ba449 FESS 8D &S5 ESR ROEFR RERADS IN DATH INTO BUFFER
ga45a * FOLILOWING REARDS IN TRAILER AND CHECKS CHECKSUM.
23455 FRIZ 4F ROTLE CLR R - LOARDS A 8 FOR A GOOD RERD.
L-‘.'-- FER8. 97 a9 STA R CSTATS  SETS STHATUS BYTE TO NO ERR.
BeREx FBSR 8D E2 BESR CRSIN INRPUTS END=-OF-BLOCK CHAR.
G@454 FBIC &1 17 CMP R #ETB ETE DISPLAYS RS A "W"
G455 FBSE 27 94 REQ RTIL.R1 SKIPS IF N8 ETB ERROR.
aadss FEAB 8o 54 LA AR #ERR4 LOARDS TRRILER ERRDOR COPDE.
Aa487 FBR2 20 o7 BRA RTLRZ SKIPS TO STORE ERROR CODE.
aR458 FBA4 8 D8 RITLE1I BSR CASIN RERDS IN CHECKSUM
Ag453 FEREs 11 CEA TESTS CHECKSUR.
aga46n FERF 27 ar BEQ TRNOFF SKIPS IF 0K
aadel FEARS 86 43 LDA R #ERRS SETS CHECKSUM ERFOR CODE
Aa4s2 FBAE 97 a9 RTLR2 STA R iET‘T SETS ERROR STARTUS BYTE.
B0463 FEAD BFY EBSF STAR R $EBSF PISF. ERR ODE ON SCREEN.
gadsd o END OF TRRILER RERD IN.
nades * FOLLOWING TURNS OFF THE CRSSETTE DRIVE
AGdes FRRY &6 51 TRNUFF LDA A #OFF LOADRS COMMAND TO TURN L
aa467 FERZ AF @9 7STA A 8. X OFF ACIR CASSETTE ORIVE.
Ba4es FBRY 39 RTS :

LDY ACIANO
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NAM PD5-Y'3.
orT Q. NOG

PROGRAMMED BY ERIC JAMESCON

COFYRIGHT 197& SPHERE CORPORATION
4@ N. 4TH ER.; NORTH SALT LAKE, UTAH 84854

SPHERE RESERYES RLL RIGHTS FOR THE REPRODUCTION.
DISTRIEBUTICN AND USE OF THE PDS SOFTHRRE.

N0 COPIES MRY BE MADE OR DISTRIBUTED WITHQUT THE
WRITTEN PERMISSION OF SPHERE CORP.

THE PRGGRAM DEVELOPMENT SYSTEM <PDS V3IN) IS R SET OF
PROGREMS RDSIDING ON ERASABLE FROGRAMMABLE READ ONLY
FEMORY WHICH ALLOW EYEN THE SHALLEST USER TQ USE HIS
SFHERE SYSTEM RS R COMNFLETE COMPUTER SYSTEM FOR THE
DEYELOFMENT OF COMPUTER PROGRANS

TOWARD THIS END. THE 4 PDS EFROMS COMNTAIN A CURSOR
EASED EDITOR, A MINI-ASSENBLER. AND THE SPHERE OEBUGGING
AID <5DAR), AS WELL RS A SET OF UTILITY ROUTINES TO DO 16
EIT MULTIPLY AND DIVIDE, RSCII-TQ-BINARY. RAND
BINARY-TO-ASCII ROUTINES.

THE PDS-Y3IN PROM SET WAS WRITTEN IN ORDER TO RUN THE
MEW KEYBOARRD. CHANGES WERE MADE IN THE EDITOR RAND THE
DEBUGGER. RS THE NEW PROMS RRE A GRERT IMPROVEMENT OVER
THE V3R FPROMM SET, R VERSION KNOWN AS PDS-Y3D WAS MADE
HOULD RUN ON THE OLD KEYBORRDS. THE ONLY DIFFERENCE
EETWEEN THE V3D AND THE V3N PPROMS ARE THRT THE PIR
APDRESS IS CHANGED FROM F@4@ ON VYIN TO FRaa ON Y2ID.
CHANGES WERE RLSO MARDE IN THE PEBUGGER AND THE
EDITOR. THE EDITOR CHANGES WERE THAT INSERT AND DELETE
HEE NOW AT THE TOF OF THE FAGE AND THRT THERE IS A REEDIT
COMMAND IN THE EXEC (CTRL R> TO RLLOW RE-EDITING. THE
ENTRY TQ THE DEBUGGER FROM THE BRERKPOQINT INSTRUCTION
HAS BEEN CHANGED SQ THAT THE RETURN RDDRESS FOR THE
BRERKFOINT IS NOW CALCULATED WHEN THE ERERKFQINT 1S
ENC OUNTIRCD AND GUES TO THE DERUGGER. IN RDDITIOM
I’Hz RE ARE 2 NEW INSTRUCTIONS: 1J FOR DOING A JSR TO

1 ROUTINE AND 1X TO EXIT BRCK TO THE EXEC.




PRGE @02 PDS-V3IN

aeass ¥ MEMORY MAP

£agss *

oeasy oese ! TMP EQU fee

aup38 aoa2. ThMP1 QU Faz2

86a59 8064 . ARE EQu £04 16 BIT ACC. PSEUDO REG B.
gpase o0a4 ARSI EQu $84 -HI BYTE GF ARE.

00661 aeas AR2 EQU $05 -LO BYTE OF ARB

a8ps2 apas. RRA EQU $06 16 BIY RRITH PSEUDN REG A.
080653 26as . AR1 EQu $06 ~-HI BYTE OF ARA.

88864 aagy’ ARG EqQu $ar -LO BYTE OF ARA

600885 geas . RIGIT ERQU £ag8 BYTE USED BY RSCBIN FOR TMF.
ana86 aaaA DUTEND EQU $8A END OF QUTFUT BUFFER TEXT.
apasy eoac. EUFAPR EQU Fac START OF 1.0 BUFFER <PTR)
aapes v888E + EBUFEND EQU: $BE FTR. TQ END OF I/0 BUFFR.
nagsg g1 GUTBUF EQU $11 START OF OUTFPUT BUFFER.
aearag go14 SRCAPR EQU $14 SCGURCE FOR TEXT MOVES
e8gart o016, DSTARDR EQU > $1s DEST. RDDR. FOR TEXT MOVE.
Heo7r2 A01A - ENDMEM EQU $1R LRAST ADPDRES OF REAL MEMORY.
Baars eaic CSRPTR EQU $ic PTR TO CURSER ON SCREEN.
e8ar4 Bo1E BUFPTR EQU $1E TEMP PTR USED BY QUTSTR.
eaa7s epza BUFFLO EQU 20 PTR TO END OF LOW EDIT TXT.
aeersé 8e22 -~ BUFFHI EQU S22 PTR TO START OF HI TEXT.
eaarr 8624v  SCNPTR EQY 24 PTR. TO BUFFRD TXT START.
8ears &-0026Y SRCASM EQU 3 26 PTR TD ASSHBLR SO0URCE CODE.
agar9 862R ONDVARL EQU 2R HAS RSSMELR-OFERND VRLUE.
60080 eg2c SYMYAL EQU $2C VRLUE PUT IN AS5M. SYMTBL.
ga681 8a2E EFKSAY EQU $2E TEMP SAYE FOR BRKPT DATA.
aaa82 2838 - ERKADR EQU 2 $30 HDPDDRESS OF BREARKPOINT. X
PBas3 8a32/ EPIT EQU $32 @ IF EPITOR IS5 NOT RUNNING.
8oe34 08357 IOBUFF EQU $35 I-0 BUFFER FOR DEBUGGER.
aeess 06486 .| FCVYAL EQU 48 PROGRAM COUNTER FOR RSSH.
008286 *

8se68? EQL1F FRSTLN EQU $EGLF RIGHTMOST CHAR F LINE ONE.
v2088 E1EQ LASTLN EQU $E1ED LEFT SIDE OF BOTTOM OF CRT.
86989 E1FF LASTCH EQU " $E1FF LAST CHAR ON CRT DISFLRY.
88694 Fo46 KBDPIR EQU $F340 ADPDRESS OF PIA FOR KBD/2.
aeas1 *KEYBOARD PIA ADPDRESS FOR OLD KEYBORRD (KEDA1R) IS FBao.

yomg €
Fooo HorsRSY FQy L oo
20 ko EVOctv QU $Lo

FE71 INPCHR EQU $FEF1 INPUTS R EHHRHCTER.
E ERUG EQL $FEGY YERUGGER ROLITINE.
Fr2%  RSEEIN Edu  SFRSE  RERYTORS BINEEY rourwe




f"‘ BG83  FPDE-V3IN

eagar e

Laees A

paa22 *

eaiea Ly

eaia1 ¥

galaz #

aa1a3 *

06164 w

ge18s5 Fcen ORG
Qal106 FCoa 8E OGAFF RESTRT LDS
ga1a7 Fcaz zo TSN
@ai16g FCo4 DF 28 STX
08109 FCG& DF ac STX
Ba116 FCog &6 1F LDA
Bai111 FCoR B7 FB41 STR
G6@112 FCBD CE EFFF LDX
80113 FC18 DF BE STN
@oi14 FCi2 DF 1R STX
86115

a6116

pai117?

gai1e

80119

284 20

gaLze
aa123
0G124
a6125
@gé1ze

ge1z27
/‘;':.?J"u

neL29

ae131 FCin
BALI2
Galss
L'fi"‘i 4 FCZ.

JL{

Gei44 FC30 8
Ga142 FC32 .

FC34

0143

PET
WILL

el EXEC ESR
29 BSR
S EXEC1 BSR
FE7Z1 JSR
g CMP
az ENE
FP8]1 JER
a5 EXECEZ CMP
€2 ENE
RYR B5R
12 EXECR ClHP
az ENE

BSR REEDIT
L_’J EXEC4 CHMP
.4 BNE
FEG4 JHMP

THIS ENECUTIVE
"ler MHAT UTILITY IS TO BE RUN.

BOTTOM UF TQE

INITIRLIZATION

$FCaa
RS1FF

SRCASH
BUFADR
#$1F
KBDPIA+1
#$FFF
BUFEND
ENDMEM

A

THE INITIRLIZATION ROUTINES SET UP THE INITIAL YALUES
UPON SYSTEM RESET.

SETS STACK FOINTER

MOVES STK FTR TQ INDEX REG
SETS ASSEMBLR QUTFPUT PTR
INIT INFUT BUFFR RDODR.
INTLE, KEYBOARD FIA.

PIR CONTROL REG. RPDRESS
LAST LOCATN OF MEMORY.
INIT END-OF-ERIT BUFFR.
INIT END-OF-MEM RDDR.

COMNMAND LANGUAGE

ACCEFTS COMM

ANDS FROM THE KEYEBORRD TO
NYRLID COMMENDS

E THE CURSCR DOWN ONE LINE. DO NOT SPARCE CFF THE
SCREEN.
HOMNE SRPTR IS HOMED.
CLERR LL5 RS SCREEN
CR1 CRLF FOR NEW LINE.
INFCHR GETS & PISPLRYS CHR. FLs
A #$a1 TESTS IF RSSEMBLY CONMD. ctoa @
EXEC2 SKIPS IF OTHER CUOMMAND.
ASMELR JUNPS TO RSSENEBL FPRRUOGRM.
A #3635 TESTS IF CONIRL  ‘E-.
EXNECS SKIFS IF Nar EDIT CMD.
EDITOR JUMPS TO EDIT TEXT.
A #$812 TESTS FOR A TR COMMAND., . CTR K
EXECH SKIPS IF NOT R REEDIT comt I['#OU.IJL? FC2E
GOES TQ REEDIT TEXT.
A #3064 TESTS FOR CONTRL “P“.
EXECT SKIPS BACK FOR R NEW COMND.
DEBUG JUNPS TC DPEBUGGER.
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PAGE  B&4

09145
aai46
ea147
0a148
08149
#0150
ae151
aa1s52
088153
80154
8a153
gai1se6
8ai1sv
gai58
ua159
0a160
a0161
o162
ga162
0164
£0165
ae166
60167
a9168
ga169
eg1ra
. aoir71
aair72
ge1v3
- 60174
| 89175
80176
86177
88178
L poL?9
ga180
66181
aa182
09183
80184
08185
0e186
808187
80188

66152

90191
89192
00193
80194
00195
6a196
00197
00198
as1$9
nG2pe

. € 19201
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THE EDPITOR

THE EDITOR RLLOWS INPUT FROM THE KEYEORRD INTO A
BUFFER MEMORY. INPUT IS DISPLRAYED ON THE SCREEN. WHEN
IT IS TYPED IN, THE SCREEN TEXT CRAN THEN BE EDITED BY USE
OF THE CURSOR. MHEN THE SCREEN IS FULL OR EDRITING IS5
FINISHED, THE DARTA IS SCROLLED OFF THE SCREEN INTO THE
EDIT BUFFER. MWHEN TEXT 1S SCROLLED OFF THE TOP OF THE
SCREEN, IT IS STORED FROM THE BUFFER RDDRESS FOINTER
(BUFADR> TO THE LOW BUFFER PQINTER (BUFFLO>. BUFFLO
POINTS TO THE END OF TEXT + ONE <I.E. IT FOINTS TO THE
FIRST UNUSED BYTE), MWHEN IT IS SCROLLED OFF THE BOTTOM
OF THE SCREEN. IT IS STORED IN THE TOP OF THE EDIT BUFFER.
THE TEXT GOES FROM THE HIGH BUFFER FOINTER (BUFFHI> TUO
THE END OF BUFFER POINTER (BUFEND). BUFFHI FOINTS TO
THE END OF TEXT -~ ONE (1. E. IT POINTS TO THE LAST UNUSED
BYTE IN THE BUFFER). WHEN THE TEXT IS5 SCROLLED UP
OFF THE TOP OF THE SCREEN. TEXT IS5 TRKEN FROM THE HIGH
AREA OF THE EDIT BUFFER RND DISPLAYED ON THE LAST LINE OF
THE SCREEN. WHEN TEXT 1S SCROLLED DOWN OFF THE BOTTOM,
TEXT, IF RNY EXISTS, 15 MOVED FROM THE LOW EDIT BUFFER
RREA TO THE TOFP LINE OF THE SCREEN.

POINTERS USED

CSRPTR  POSITION OF CHARACTERS INSERTED ON THE SCREEN.
SCNPTR  POSITION OF START OF EDITED TERT ON SCREEN.
BUFAPR  START OF TEXT BUFFER IN MAIN MEMORY.

BUFEND  END OF TEXT BUFFER IN MAIN MEMORY.

BUFFLO END OF TEXT SCROLLED OFF TGP OF SCREEN.

BUFFHI ~ START OF TEXT SCROLED OFF BEOTTOM OF SCREEN.
BUFLEN  NOT CURRENTLY USED.

EDITOR COMMANDS

“UP RRROW"™ MOVES CURSOR UP ONE LINE; CSRPTR GETS .
CSRPTR-32; CRLL NDRFLO.

“DOWN ARROW" MOVES CURSOR DOWN ONE LINE: CSRPTR GETS
CSRPTR+32; CRLL OVRFLO.

"RIGHT ARROGW™ MOVES CURSOR ONE POSITION RIGHT: CSRPTR
GETS CSRFTR+1: CSLL OYRFLO.




PDS=VIN

"LEFT ARROW" MOVES CURSOR ONE POSITION LEFT: CSRPTR
GETS CSRPTR-1; CALL NDRFLO.

"(" I"IHTP'VL & LEFT RRROW ¢ON KEYBOARD)" LEFT JUSTIFY CURSOR;
CSRPTR GETS CSRPTR TRUNCRTED: CALL NDRFLO FOR SCNLOC CHK.

"PUTCHR" OQUTPUTS CHARACTER; CSRFPTR GETS
CSRPTR+1; GOES TO OVRFLO.

"ENDCHR" TERMINATION CHAR; CLERR EDIT FLAG:
EXIT THE EDITOR.

"HOME" HOMES CURSOR POINTER:; CSRPTR GETS E0@8: NDRFLO.

"CLEAR" CSRPTR TQ END OF THE C;:‘EEN GETS SPRCES.

Y /tf
"CTRL I" INSERT A LINE AT THE E&YT LINE ON THE SCREEN:
CALL OVR1 (SCROLLS UP ONE LINE?; CSRFPTR GETS Eife

™
v
FEXREREXEREX R XEEREL E R

e o WO iRk
“CTRL D" DELETE LA=T LINE; SCROLL ilLﬁ'rW CUNPR2);
CSRPTR GETS £4£6

4

OVERFLON CHECKS IF SCROLL UP IS NEEDED; IF IT IS, IT
SCROLLS UP AND MOVES DATA TQ & FROM THE BUFFEERS.

89231 * OVRFLO: IF l"*’f‘f/f‘ < F“‘_‘f THEN RETURN: IF EPIT IS ON THEN
@a232 ¥* OVR1: EUFFLO+ GETS PIR 1O SRS .
GaI33 s l-.'T TAPR GETS CSRPT} f=:'_-'i"_". E1EG (LAST LINE GN SCREEN):
* IF EDIT IS ON AND BUFFHI < BUFEND THEN MOVE THE TEXT
BO225 * (THE STRING FROM BUFFHI TO “C.R. “> TQ THE LAST LINE
£ & »
L 'r\ *
I

a UNDERFLOW CHECH .'-”- .! F SCROLL DOWN IS NEEDED AND MOVES
g 1 PRTA Ta .’ VD / THE BUFFERS. CURSOR HRD BEEN
- i MOYED OFF Ti :’:' /.m UF THE SCREEN AND IS NOW PUT RT THE
4 HOME POSITION ON THE SCREEN
[ ]

NORFLO: IF 1':-;?..'?'-"7/:- > DFFF THEN RETURN ¢GO TO QVRFLO):
IF EDIT FLAG IS ON THEN MOVE LAST LINE TO BUFFHI
ON DOl '1' SCRL! ,'f.i CSRPTR GETS E0@8; MOVE LINE FROM

J_
BUFFLO l' T LINE ON THE CRT.

NOTE: DON‘T SCROLL OFF SCREEN IN EXEC UNTIL AFTER
THE EPITOR HAS BEEN RUM.

"*i“%“**\*ﬁﬁ"*v

2

NOTE: EVERY LINE MUST HAVE R'C.R. ON IT.

o <
-
-
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PDE-V3IN

£aoa HONE
10

LDY
ST

LTS

# powmPos

A br

LOADS HOME POSITION.
STORES HOME IN CURSOR PTR.
RETURNS TO CRALLER.

CSRPITR

+ ENOCNVL

| 0

T(.lu
FCaC

¥ FCAHE

~C51

! FCa2

L} ;Wt
nnﬁqo

LACE S N =

L ’A‘\ >

R

a0284

o lE b
& '_t,‘rc\_j
6oz

L"u..’f»'?
802885

2N
.'—45—' -

62290
U 3294
gaz92
08293
Baz34
88295
gaz29e
gp297
8e2%e
ea2s9
aa3ea

£8583
L:UKOE‘
aaze4
893035
oazase
oazarz
1111773@8
goza9
fnsla
(2% I |
fas12

3313

FLoq ¢
FC36
F«'.“S*? 2
F( »'C‘ &
FCSD
& FCSF 2
FCél
FEB3
FC66

aa
Fa49 GET2

EPITOR

EDITUR LDX
STS

LDX
STX
B5SR

."\P

SIA
LDX
5TX

REEDIT

EDITRD
EDITIN

TS
s
EPRERD
ENDCHR

"-’-R

CHP
"lli'
CLR
RTS

f2<

BRA

2 00

i B B
OO0

LOSDS BLANK (C.E. ).
LOADPS END-OF-SCREEN PTR.

DECREMENTS BLANKING PTR.

BLANKS LGCATION.

T."-’T-T :'_ [’C“‘I‘

ERAK IF NOT DONE.

RET Lti.. .’b.

#LFA ‘\TI‘H”

§
iy

\
A}
RFTR
r

Y,
CLERK1

RACTER INTQ h C A RITROUT
7.'-,'D BLINKS THE th\--llm

INPUTS A
THE

CHFE
L “n\_'(.‘l{.
CSRPTR

0 X

CRT CUR
LIMENT «i
#9968 :'. BLINK
COUNT GETS

R POSITION.
AsH POSITION).
'-’_",‘I.'T VALUE.

f=3,

TTHED QUT,

LU.'Dw

')-\

LIHL

GETOHR

e
A0

40 iR CA2 FLAG.

KBDPIR+L TESTS IF A CHAR. TYPED IN.
GET1 < “HAR 1oT ENTERED.
CSRPTR ' POSITION.

U..Y ESTS IF El “'7'-" (SOLID).
GETZ SKIPS IF NOT BLINKED.

a, ¥ CLEARS THE CHARACTER.
KEDFIA LOADS 8 WITH KEYERD CHAR.
RETURNS TO CALLER.

-
2 &

IS THE MAIN ENTRY POINT FOR EDITING.

BUFFLO GETS THE
YALUE OF BUFADR.
BUFFHI GE .'.C- THE
IL. 01’— : “: A~a.f'i.‘.
NTEY- POINT FOR
RE-EDITING TENT.
TURNS ON EDIT MO
SETS SCNPTR TU

BUFARDR
BUFFLO
BUFEND
E’Uiﬂ“ H
HOMHE

CL FF,R
EDIT

CSRPTR
SCNPTR

' I’L
I_."I TR.

X GETS CSRPTR

TESTS FOR AN SC

SKIPS IF NaT ED

TURNS OFF FDIT FLAG.
EXITS THE EDITOR.

EDITS CHRRACTER

GOES FOR KREXT, CHARRCTER.

GETCHR
#3518
ED1
EDIT

INSERT
EDRERD
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66315 .

£ax16 *

29317 * FOLLOWING IS THE MARIN EDITOR EXECUTION LOOP,

06318 *

26319 *

o326 *

a6321 *

gox22 *

ao323 FC87 81 80 CR CMP R #$6D TESTS FOR CARRIARGE RETURN.
- 06329 FC89 2D AC BLT HOME SKIPS IF HOME CURSR COMND.

08325 FCSB 2E 12 BGT RTCSR GOES TO NEXT COMND TEST.

68326 FC8D 86 €8  CR1 LDA R #%6@ LOADS INTERNAL C.R. VALUE.

ag3ar *

aa328 *

aazz9 *

cazla ”

68331 FC8F 81 89  INSERT CMP A #$89 TESTS FOR A CONTROL “I-.

va332 FC81 20 16 BLT DELETE  SKIPS TO DELETE COMMD.

80333 FC93 2E F2 BGT CR SKIPS FOR NEXT TEST.

BO9334 FC8S D6 32  INSRT1 LDA B EDIT TESTS IF EPITOR I5 ON.

0335 FCO7 27 83 BER INSRT2  SKIP TO EXIT IF EDITOR OFF.

68336 FCS8 BD FD46 JSR MOVE2 MOVES LAST LINE TQ BUFFHI.

GO3II7 FCSC FE FD74 INSRT2 JMNF SCRLDON MOVES ALL LINES DUOWN CONE.
*

IS8
¢ :
Te34a *

808341 FCSF 81 12 RTCSR CMP A #s%12 TESTS FOR RIGHT ARRROMW.
@a342 FCA1 20 &8 BLT SUBZ2 SKIFS IF AN "UFP RRROW".
808343 FCR3I 2E 88 BGT LFTCSR SKIPS IF R "LEFT ARRONW".
88344 FCARAS DPE 1C RTARRO LDX CSRFTR LOARDPS CURSOR FOINTER.
86345 FCRY 28 1F BRA FUTCH1 STORES & INCREMENTS CSR.
aazgs *
aaz4y *
aaz4 g *
@aa34e FCAS 8D &7 PELETE BSR 0VR1AR SCROLLS UP ONE LINE.
Qazsp FCRB 20 4@ BRA OVR3 MOVES NEW LAST SCREEN LINE.
Bo351 *
aais2 *
ga3sS3 *
G354 FCAD 81 14 LFTCSR CMP R ##%14 TESTS IF "LEFT ARRQOWM".
60355 FCAF 20 24 BLT ADD3Z2 SKIPS IF "DOWN RRROW".
@e356 FCB1 2E &3 BGT CLER SKIPS FOR NEXT TEST. k)
aaIs7 FCBI @9 DEX SUB. 1 FROM CSRPTR. "ﬁJ,‘ wr
va3s58 FCB4 20 =25 ERA APDZ STORES CURSOR POINTER.
BaRS9 *
8a3sa *
aa361 ¥
0el62 FCBS 81 1F CLER CMF R #¢%1F TESTS FOR CTRL BACK RRROM.
036 FCB3 20 83 BLT CLERR GOES TO CLEAR SCREEN.

Ked FCBA 27 41 EEQ LFTJST MOVES CSR TO LEFT OF SCREEN.
s KN *
basse *
aazev : ALL OTHER CHARACTERS FARLL THRU TQ PUTCHR.
ae3es
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Ga27a *
a0271 ¥
GO372 *
£a373 *
*
*
P

PUTCHR DISPLAYS A CHARACTER CN THE CRT DISFLRY AND ‘
INCREMENTS THE CURSOR POINTER AS WELL RS CHECKING
AND HRNDLING CARRIAGE RETURNS.

aazv’4
0az7’S
BOI76

N
UTCHR LDX CSRPTR  LOADS OLD CSRPTR.
ChnP R #3860 TESTS FOR ENTERNAL C.R.
2EQ CRLF1 SKIPS TO PO A C.R. L.F.
STRA 86X DISPLARYS CHAR 0N SCREEN.
CMP R #%$60 TESTS FOR INTERNAL C.R.
CRLF1 BERQ CRLF SKIPS FOR CR. LF.
PUTCH1 INX INCREMENTS CSRPTR.
BRA ADDZ2 TESTS FOR OYRFLO & UNDRFLO.

a83835 L SuBI2 CSRPTR ' LOADS CURRENT CRSR POSITION.
aa386 g 32 LOADS LOOP CCUNT.

30287 SUB3ZRA DECREMENTS CSRPTR.

BaI8s -3 DECREMENTS LOGP COUNTR.
£azss 2 : SUR32R  SKIPS BRCK IF NOT DONE.
eazsa ADD2 SKIPS TO CHECK UNDRFLO.

ga392 b ADPR2 LDPA #32 LORDS LOOF COUNTER.
Gazss ARDD3IZA INX INCRE. CSRPTR IN INDEX.
aa394 DEC - DCEREMENTS LOOF COUNTER.
BaI93 26 F BNE ADD32A  SKIFS BACK IF NOT DONE.
0ex9s APD2  STX CSRPTR  SAVES CSRPTR.

00398 * NDRFLO CUNDERFLOMW) CHECKS FOR THE CURSOR GOING OFF THE
Q0399 * TOF OF THE SCREEN. THE INDEX®REG. CONTRINS THE CURSOR
60408 * POINTER WHEN THE ROUTINE IS ENTERED.

00491 *

00402 *

£0483 FCDD 8C NDRFLO CPX  #s£ao@  TESTS IF CSRPTR >= DFFF.

_ . WWRELOD  SKIPS S REATER.
aa484 FEES BSE  GKBEYY  SKRGELLTolaR & wOVES C INE
08406 FCE4 BSR  MOVE3  MOVES BUFFLO TO TOP OF CRT.
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1gdes »
8G9 *
Q410 o OVERFLOW CHECKS FOR SCROLLING UP (CURSOR IS OFF
‘4_11 % THE BOTTON OF THE SCREEN); INDEX CONTAINS THE CURSOR
iis * POINTER UPON ENTRY'
»
*
0

- .

da44
Ga414 ;
88415 FCEE SC E208 OVRFLO CPX #¥EZBA TESTS AND EXITS IF
8416 FCE9 2B 18 EMlI OVREXNT CURSOR ON SCREEN
va417 FCER 80 1.7 8SR O0VR1 DOES OVR1 CHECKING.
68418 FCED D& 32 OVRI LPAR B EDIT TESTS IF EDIT IS ON
Ba419 FCEF 27 12 EEQ OVREXNT EXITS IF IT IS OFF,
80428 FCF1 DE 22 LDX EUFFHI LORDS HI TENT POINTR. v
60421 FCF2 3C CE CPX EUFEND TESTS IF PTRS NOT EQU. 7
88422 FCFS 27 @C BEQ CYREXT EXITS IF NO TEXT. 4
aa423 FCF? 8D 3C ESR MOVELR MOYES CHRS TO LAST LINE.
68429 FCF2 DE 14 LY SRCADR RESETS NEW BUFFHI
6425 FCFE DF 22 STN BUFFHI LOCATION.
pa4:2s * :
aaq2y ¥
Ba428 *
baq429 *
(8436 * FOLLOWING ROUTINE MOVES THE CURSER TQ THE LEFT.
Ga431 *
86432 FCFD D6&_1D LFTIJST LDA B CSRPTR+1 LOADS LOW BYTE OF PTR
Ba433 FC Cq| Ef AND B #$Ea TRUNCATES TO LEFT OF LINE.
0434 FDAI D7V 41D STR B CSRPTR+1 SAVES L. J. ED PTR.
Qa435 FPA X9 QYREXT RTS RETURNS TQ EDITOR,
Q436 w
@ »
86428 *
Ba439 = w*
Ba44a * OVR1 DOES RCTURL SCROLLING UP.
Bia441 e
66442 FDG4 D& 32 OVR1 LDR B EDIT TESTS IF ERIT IS ON
00443 FPOs 27 GAR BEQ OVR1A SKIPS IF ERPIT OFF.
83444 FDBS DE 2@ LDX BUFFLO LOADS TEXT PTR LON
eaq44S5 FDOA DF 1.6 STX DSTRDR DESTINARTION OF TEXT MOVE.
064496 FDGC DE 24 LDX SCNFTR SOURCE FOR MOYE.
66447 FDBE 8D Z'6 BSR MOVEL MOVES LINL TO BUFFFLO.
Ga448 FP1G DF 28 STX BUFFLO SAVES NEW BUFFLQ PTR.

06442 FD12 28 48 OYRIR ‘BRA SCRLUP  SCROLLS SCREEN UP 1.

99351 : FOLLOWING ROUTINE MOVES THE CURSOR.
60452 *

00453 FDi4 8D BF CRLF BSR ADD32 LINE FEED

60454 FP16 20 ES ERA LFTJST  CARRIRGE RETURN.
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aa458
pagsy
o458
0453
no4ea
ga461
oade2
Ba463
8464
A465
0466
Ga46v
30468
ga4es
@E47e
(A0 T |
gag72
pag4r3
0a4 74
Be47S
aa47e
B3477
8478
84789
aa43a

en482
2a483
G434
80483
82436
ag487
0a488
02439
0499
853491
10492
G493
Arn494
aa495
A4 96
88497
60438
a499
gasaee
60581
easaz2
RSO3
o594

e1a

FD18
FD1A
FDp1C
FD1E
FDz2a
FD22
FD23
FD235
FD2v
FD23
FP2A
FbzC
FD2E
FD2F
FP31

FD33
FD35
FD36
FD38
FD3A
FD3C
FD3E
FOIF
FD41

Fbas

MOVE INSTRUCTIONS MOVE FROM ONE BUFFER ARER TO &

CALCULATES THE SOURCE RADDRESS OF THE DPATA IN
BUFFLO CIF IT EXISTS) FOR MOVING TO THE FIRST LINE ON
THE CRT. MOVE 1 IS THEN ENTERED TO DO THE MOVING.

CSRPTR GETS EB@A (HOME).
SETS MOYE RDDRESS.

LOADS LQ BUFFR RDDR.

TESTS IF STRING EXISTS.
EXITS IF EMFPTY.

MOVES BRCK FROM BLANK.
TESTS IF SRCAOR = BUFFRDR.
MOYES IF START OF LINE.
NEXT LOWER CHAR. :

GETS SOURCE CHAR FOR TEST.
TESTS FOR "C.R. "

SKIPS BACK UNTIL "C.R. "
PQINTS BRCK TO FIRST CHAR.
SAVES LO RDDRESS.

MOVES DRTA.

MOVE1 MOVES A SET OF CHARARCTERS FROM EITHER THE TOP
LINE OF THE SCREEN TO BUFFLO OR FROM BUFFHI TQ THE
BOTTOM LINE OF THE SCREEN. THE SOURCE ADDRESS IS PRASSED

THE DESTINATION ARDPRESS IN DSTADR.

AND THE MOVE IS TERMINATED BY A "C.R. " IN THE LINE OF

LOADS SOURCE RDDRESS INTO X. E
FOINTS TO NESXT SOURCE CHAR.
LORDS SOURCE CHARACTER.

SAVES THE SOURCE FOINTER.
LOADS DESTINATION ADDRESS.
STORES CHAR. IN DESTINARTION.
NENT DESTINATION ADDRESS.
SAVES DESTINATION PTR.

TESTS IF MOVE FINSHED (CRD.
SKIPS BACK IF NOT DONE.

PDS-Y3IN

»*

* ANOTHER BUFFER ARER.

'S

>

o MOVEZ

*

»

*

* v
DE 24 MOVEZ LDX  SCNPTR
DF 16 STX  DSTADR
DE Z LDX  BUFFLD
9Cc @ac CPX  BUFADR
a7 2% BEQ  MOVEXT
a3 DEX
ec ec MY31 | CPX  BUFADR
27 08 BER  MV32
ag DEX
E6 0@ LDA B @ X
C1 €@ CMP B #$60
26 FS BNE  NVY31
as INK
DF 28 My32 STX  BUFFLO
20 @3 BRA  MOVEL

* MOVEL

*

ES

*

»*

* [N THE INDEX REG. .

*

* TEXT BEING MOVED.

*»

*

*

» )
DE 14 MOVE LDX  SRCADR
a8 MOVELA INX
E6 @@ MOVEL LDAB 8%
DF 14 STX  SRCADR
DE 16 LDX  DSTADR
E7 €0 STRB @.X%
ag INX
DF 16 STX  DSTADR
c1 6@ CHP B #368
o6 EE Yy
38 55 wovext Rifs . HO¥E

RETURNS TO CRLLER.




aastes
NI
ugsng
gases
eas1a
011
1ol
gasis
6a514
Gas1s
aa51é6
aas1y
Gasis
Ga519
aas20
28521
aas22
aas23
6a524
@asza
aa526
aasavy
pas2e
Gas29
@assa
QB531

Loy

= T ) D

L R R

) 1) () g ) )

DR s R et LS A B oG A

LR RS

SN

oyl o o]
~ o
= =

as
80541
aa542
0543
66544

FD46 C

FD42
FD4A
FD4B
FD4D
FD4E
FDSa
FDS2
FDS4
FDS&
FDRS?
FD3S2
FDSA

FDSC 2

FDSE

FDSF
Fb&z
FD&4
FD&EG
FD&7
FD&R
FD&C
FD&E
FD78
FD73

CE
E6
Er
ag
&c
=6
DF
DF
BD
39

~

E1EG

aa

&0
F8
pede
Py

£ia

2D
.l

ol
Fé

E000
za

00

E1EQ
Fé
iCc
16
FCID

MOVE2 SUBROUTINE

THE MOVE2 SUBROUTINE MOVES THE LAST LINE ON THE
¢ GCREEN TO THE HIGH ARRER OF THE BUFFER (BUFFHI)> DURING
THE TENT 1S TEMPORARRILY STORED ON THE STRCK

¢ SCROLLING.

THE MOVE I5 TERMINRTED BY A "C.R. "

THE TEXT IS STORED AT BUFFHI ON DOWN.

MOVEZ LDX
CLR

Mya21 PSH
LDA

INN

CMP

ENE

My22 LDX
Mya STH
PEX

STX

PUL

CcMP

-4 BNE
MOYEX RTS

CRLUP LDX
SCRP1 LDA
STA
INN
CPX
BNE
STX
STH
JSR
RTS

*
*
*
*
*
* DURING THE MOVE.
W
o
»*
P
*

m D

m

(s Rre

#LASTLN

STRCK.
@ 5

#5640
M2l
BUFFHI
a5

BUFFHI

#aa
MVa3

#$E0R0
$20, N
ag, X

#LASTLN
SCRP1
CSRPTR
DSTADR
CLEAR

X GETS ADDR OF LAST LINE.
SETS TERMINATION FOR
FOFFING.

LOADPS SOURCE CHAR.

POINTS TO NEXT CHAR.
TESTS IF LINE TO "C.R. "
MOVED TQ STACK.

INIT. DESTINATION.

STORES CHAR.

POINTS TQ NEXT LOCATION.
UFPATES BUFFER PTR.

GETS NEXT CHAR.

TESTS IF ALL CHRS STORED.
SKIPS BACK IF NOT STORED.
RETURNS TO CRLLER.

SCROLLUP MOVES ALL LINES UP 1. & CLEARS LAST LINE.

SETS CRT HOME POSITION
GETS CHAR FROM NEXT LINE.
STORES CHAR ON PREV. LINE.
POINTS TO NEXT LINE.

TESTS IF MOVE DONE.

GOES BACK IF NOT DONE.
SETS CSRPTR TQ LAST LINE.
INIT DEST FOR NEXT MOVE.
CLEARS LAST LINE.

EXITS.
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L0548 * SCRLDOWN MOYES ALL LINES DGWN ONE AND
Uggj? : CLEARS THE TOP LINE ON THE SCREEN.
a0548 :
80543 CE E1DF SCRLDN LDX #LASTLN-1 INITIRLIZES THE POINTER.
aa3sa E6 8@ SCRPL LDPA R @6,X LOADS DPATA TO BE MAYED.
64551 9 E7 20 STA B #$26, X MOVES DATA DOWN ONE LINE.
aassa DF 1C vSTX CSRPTR  SAYES CURSOR.
gesss a9 DEXN pmech-1  POINTS TO NEXT BYTE.
80554 8C DFFF CPN #EDFFF  TESTS IF MOYE FINISHED.
gas55 26 F4 ENE SCRD1 SKIPS BACK IF NOT DONE.
ga556 e @ LA B #5608 LOARDPS BLANK TO CLEAR LINE.
gas57 FD3S @8 ‘RD2 INX PQINTS TQ NEXT CHRRACTER.
ga558 F08Ss E7 €@ STA B &N CLEARS BYTE ON LINE 1.
BaSSa 8C E@1F CPX #FRSTLN TESTS IF LINE 1 CLERRED.
gassg 26 F8 BNE SCROZ2 SKIFS BACK IF NQT CLERRED.
88561 39 RTS RETURNS.

gas63 * OUTSTRING PRINTS QUT THE STRING BETHEEN THE
a0seq * OUTBUF POINTER RND THE BUFEND FOINTER.
8a563 "

aa56s E 4. QUTSTR LDX OUTBUF  BUFPTR GETS START OF TEKXT.
8assy ouTt bR A 6.8 LORDS CHAR TO BE PUT OUT.
643568 STX BUFPTR  SAYES SQURCE FPOINTER.
8osss JSR PUTCHR  FRINTS CHRRACTER.

raSqa LDX BUFPTR  RESTORES FPOINTER.

02571 2 CPX QUTEND TESTS FOR END-OF-TENT.
Bas72 27 BEQ ourz EXITS IF END OF TEXT.
gases INX INCRE. PTR TO NEXT CHAR.
easrg o8 BRA ouT1 GOES BRCK FOR NEXT CHAR.
veara RTS EXITS ROUTINE.

8a3576

Basey * END OF EDITOR PROGRAM.

oesra
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R
aas82
o583
80584
aes535
6us86
easer
6as88
BOS89
66596
aas21
6asez2
8as83
66594
0as8s
ge596
oaser
Basoes
[Esa9
vasee
opsa1
gpeaz
aeeal
aeseq

2605
¢
on6az

vesay
oe6as
aasla
eas1d
gaéelz
(5120 % Ry
aa614
BOs1S
6616
gaeLv
gee18
ga612
gas20
Gaecz1
ae522
BEE23
60524
va6c25
a0626
eae2?
aac28

FD5-V3IN

THE. MINI—~ASSEMBLER -

THE MINI-ASSEMBLER IS A FIXED-FIELD ONE INSTRUCTION
PER LINE 2 PASS ASSEMBLER. THE MINI-ASSSEMBLER FORMAT
IS DESCRIBED ON PRGES 9-2 AND 9-3 OF THE SPHERE
OPERRTORS REFERENCE MANURAL.

THE THO PASSES ARE REQUIRED TO FORM THE LRBEL
RADDRESSES. THE SECOND FPRSS EQUATES THE RDPDRESS FOR
LABELS REFRENCED BEFORE THEY ARE DEFINED IN THE PROGRAM.

ON ENTRY:
SRCASM
BUFFLO

APPRESS OF SOURCE TEXNT TO BE RSSEMBLED.
APDRESSED OF OBJECT COPE PRODUCED.

noh

ON EXIT:
PCYAL <PROGRAM COUNTER YALUE) = LAST LOCATION OF
THE RSSEMBLED OBJECT PRUOGRAM.

ALGORITHM:

*ASMBLR: SET PASS COUNT TO ZERQ; SET PCVYAL TQ DSTARSM;:

*ASM1A: OPERAND VYALUE FORMED IN "ONDVAL":

* [ GETS CHAR IN N6 (OFERAND TYPE):; X GETS XN+7;

* IF CHAR X6 IS A "@" THEN ONDVAL GETS YALUE FROM SYMBOL

w TRELE ELSE ONDYRL GETS YALUE FROM RSCEBIN CONYERSION;

*SYMBL: EQUATES SYMBOL <PC VALUE IS THE " " SYMBOL

¥[LAREL1) TQ A LRBEL YRALUE:

SYMYARL GETS FPCYAL:

IF X¢1) IS AN "=" THEN SYMYAL GETS ONDVAL:

IF X¢1> IS NOT A "=" OR R SPACE THEN IF SECOND PRSS THEN
EXIT ELSE START SECOND FASS;

LABEL ENTRY IN SYMBOL TABLE GETS SYMVAL:

*LDPOP: PUT OFERATION CODE INTO THE QBJECT CODE:

¥ CONVERT X<(2)=-X{I) INTO BIKARY:

* SAYE PCYRL;

* P.C. GETS B.C.+1:

*¥AQFEND: FORM OPERAND IN OBJECT CODE:

* FORM ONDYAL INTQ PROPER SI1ZE BASED ON CODE IN X<(&6J:

¥ STORE NEW OFERAND VALUE IN MEMORY:

¥ P C. GETS P.C. +1 OR 2:

* GET NEXT LINE OF SQURCE:

&

*

*

¥ EFREEEXEETEFITXEETELEEFEEEE 2

* ¥ E EX

GO TO ASM1A;

k.
?
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vas638
BO631
w1ae32
gas33
vae34
BO63S
DO636
G637
8as38
aas39
aae4a
gae41
oes42
augqd
Boe44
pae48
eB&4s
a0647
ea648
0649
gassa
Baes1
vgess2
a6S3
PAsS4
BOESS
poese
Baesvy
0a658
88659
gasea
aas61
ueee2
ga863
vae64d
08665
BE6Es
gugsy
pe&ees
0863
aaéra
aeeri
oaer2
Bas73
uaev4
8es7s
68676
00677
va&e7s
Baers
vgesa

014

FDA1
FDA4
FDA&
FDAg
FDAAR
FDAC
FDRE
Fpsa
FDB2
FDE4
FDBS
FDBS
FDB?
FDEBS
FDEI
FPBR
FOEB
FDBE
FDCy@

FDC2
FRC4
FDCs
Fece
FOCA
FDCC
FOCE
FoDa
FoD2
FDD4
FDD&
FDP3
FODPR
FDDD
FDDF
FDE@G
FDE2

FDE4
FDE6
FDES
FDER
FDEC

PDS-V3IN
7F G084 ASMBLR CLR
DE =@ ASML LDX
DF 48 STX
DE Z6 LDX
DF @2 ASMIA STX
A6 68 LDA A
E6 @7 LDA B
C1 4@ CHP B
27 6B BER
ag INS
ag INK
ag INX
as INX
a8 INX
s INX
ag INX
BD FF22 JSR
D7 2A ASMiB STA B
97 28 STA A
w»
¥
»
DE @2 SYMBL LDX
A6 €@ LDA A
E6 81 LDA B
DE 48 LDX
DF 2C STX
c1 3D CHP B
26 86 ENE
DE 2A LDX
DF ZC STX
20 EE EBRA
C1 =@ ASMZ2 CMP B
27 €A BEQ
7D 8004 ST
27 a1 EER
29 RTS
D7 €4 ASM2A STA B
20 Co BRA
P
»*
»*
*
o
8p 41 ASMZ  BSR
96 2C LDA A
A7 60 STA R
96 2 LDA A
A7 01 STA A

AR
BUFFLQ
PCYAL
SRCASM
TMP1
2N
‘s N
#s@
INDADR

ASCBIN
ONDYFL

INIT. PARSS CTR TO FRST PRSS. )
SETS PC CNTR TO START OF
OBJECT CODE.

LOAPS RADDR FOR FIRST LINE.
SAYES ADDR OF CURRENT LINE.
LOADS SYMBOL <LREEL).

LOADS OPERAND TYPE CODE.

IF @ LORDPS DATR IN SYMNBOL
ADPDRESS, GUES TO SYMBL.
SETS INDEX TO START OF
OFERAND NUMBER.

CONVRTS # TO BINARY IN B-A.
STORES OPERAND VALUE IN

ONDYAL+1 ONDYAL.

* FOLLOWING FORMS THE YALUE FUOR THE LABEL.
*

TMP1

a X
1. X
PCVYAL
SYMYAL
#$°=
ASM2
ONDYARL
SYMYAL
ASNS
#E
RSH3

- ARZ

ASM2A

AR
ASM1

SYMPTR
SYMYAL
a8, x

LOARDPS ORIG LINE PTR INTO X.
LORDS SYMBOL (LABEL).
LOADS LABEL CONTROL CHAR.
LABEL VALUE GETS PCVAL.

TESTS IF LABLE IS EQURTED.
SKIPS IF NOT EQUATED.
LAREEL YALUE (SYMYAL> GETS
THE OPERAND YALUE.
CONTINUES EVRLURTION.
TESTS FOR END-O0F-FROGRANM.
SKIPS IF SPACE <NQOT END).
TESTS IF SECOND PRASS.
EXITS IF SECOND FRSS.
EXITS THE RSSEMBLER.

SETS CTR TO SECOND PRSS.
GOES BACK FOR SECOND PRSS.

FOLLOWING PUTS THE LABEL YALUE IN THE SYMBOL TRASLE.

X GETS SYMBL TRBL ENTRY ADR. E
STORES THE LREEL
ADDRESS (SYMYAL)> INTQ THE

SYMVAL+1 SYMBOL TABEL.

1. X
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JAeS2 * FOLLOWING FORMS THE OPERATION CODE.
Cgl*ﬂc-?@ e e e NS R T

‘t 84 FDEE DE @2 LDOP LDX TMP1
o oaos FDFG @8 INX

ves8e FPF1 @8 INX

voes7 FDFZ @8 INX .
aasee FDF3 As @a LPA R @ X
@OESS FDFS 81 =@ CMP R #$°
eaeaa FDFF 27 B8R BEQ OFPRND
Bas91 FDFS BD FF22 JSR RSCEIN
60692 FDFC DE 44 LDX FPCVAL
80638 FPFE R7 @@ STR A aN
BuEe94 FEGE @8 INX

80695 FEGBL DF 4.0 STX PCVAL
BAER6 *

aassr *

gas98 i

Boe82

aaraa

@aral FEa@I DE ez OFRND LDX THP1
@ara2 FEBS A6 Bo LR A 6.8
garaz FEGF DE 44 LDX PCYAL
6ara4 FE@9 814.5) CMP AR #3$°E
Baras FEGR 2E 31 EGT RELTIYV
varas FEGD 27 2 BEQ EXTENRD
Qara7 FEOF 81 44> CHP R #$°D
6e7a8 FE11 27 22 BEQ DIRECT
‘lUPGQ o

ria s

@a711 *

par1Lz * FOLLOWING GETS THE NEXT LINE.
gariz "

66714 FE13 DE 62 ASh4 LoY THMP1
66715 FE1S @8 ASM4R  INX

Garis FE16 A6 €@ LbA A 8.8
Aari7 FE18 81 &8 CHP R #%60
guri8 FE1R 26 F9 EBNE ASM4A
ear18 FELIC a8 INX

gar20 FE1D 26 8B BRA RSM1A
gara21

garaa

0arz2s

aarz4

UDTSS

gar2e

aar27 FELF 8D 88 NDRDR BSR SYMPTR
6ar28 FEZ21 EE @@ LDX a N
Gor29 FE23 DF 2R STN ONDYAL
var3g FE2S5 26 S8 ERA SYMBL
Gnl o *

ear32 FE27 48 SYNMPTR AL A =
Gars3 FEZ8 SF Ctk' B =
‘3’7’34 FE29 97 @l LOADPX STA A THP+1

17’39 FE2R D7 @@ STR B TMP

0ar3é FEZD DPE €@ LDX THP
aasIv FE2F 38 RTS

a

: FOLLOWING STORES INTQ THE QBJECT CODE THE SIZED OFERAND.

¥
s
B
* THE FOLLOWING ARE SUBROUTINES USED BY THE MRIN CODE.
*
N
1

................

LOHD: ORIG LINE POINTER 2

SETS X TO POINT TO
THE OF CODE CHARS.

GETS OF CODE CHAR INTO A.
TESTS IF OP CODE EXISTS.
SKIPS IF NONEXISTANT.
CONYRTS OF CODE TO BINARY.
LORDS POINTR TQ OBJECT CODE.
STORS OGP IN E

SETS TO NEXT 0BJ COPE LOCTN.
SAYES P.C. FOINTER.

LOADS SOURCE LINE FOINTER.
LOADS OPERAND SIZE CHAR.
LOADS & WITH 0BJ COPE PTR.
TESTS LENGTH TYPE.

SKIPS IF AN "R" OPERAND.
SKIPS IF AN "E" SIZE OFRND.
TESTS IF SIZE CHR EXNISTS.
SKIPS IF "D"COMND EXISTS.

LOAPS START OF LINE IN

ORDER TO FIND NEXT LINE.
LOADS CHAR FROM SORCE LINE.
TESTS FOR R CARRAGE RETURN.
SKIPS BRAK UNTIL C.R. FOUND.
POINTS TQ FIRST LINE CHAR.
GOES BACK TO ASSM. NEXT LINE

GETS CONTENTS OF

SyYmMeaL LOCARTION.

STORES AS OPERAND.

RETURNS TO FIX LABEL VALUE.

MULT LABEL BY 2 TO FORM
POINTR INTO SYMBOL TRELE.
LOADS FOINTER INTQ THE
SYMBOL TRBLE INTO X.
RETURNS TO CALLER.
RETURNS.




FRAGE 814 PD5-V3N

A739 FEXA D6 2A
L’U 48 FE32 E7 08

FE34

as

8742 FE3IS 96 2B
Bar43 FES7 RAF €@
g@v4q FEI9 @8

vards FEIA DF 48
gar4s6 FEIC 28 DS
gacay *
ity483 FEIE @8 RELTIV
@742 FESF DF 4@

G2 58 FE41 96 =B
BU751 FE43 38 41
QE752 FE4S 632

@753 FE4a A7 €@
uidr/S49 FE48 20 C3
Barass K
0aras *
aarar W
PAGE 817  PDS-VIN
aa7s9

OTAL ERRORS nRtigee

EXTEND LDA

STH
INX

DIRECT LDA

STA
INN
STX
ERA

INX
STX
LOAR
sSug
DEN
STR
ERA

END

END

22 ey

A
A

aNDVAL
9,

o

ONDVARL+1
Q.ﬁ l\.

PCVAL
ASH4

PCVAL
INDYAL+1

"\

VAL+4

STORES HI BYTE OF OPERRND
INTO OBJECT CODE

INC PC TQ FOINT TO NXT FO.
STORES LO BYTE OF OPERAND
INTO OBJECT COPE.

INC & SRYE P.C. TO POINT TO
NEXNT BYTE.

GOES TO MWORK ON NEXT LINE.
INCREMENT P.C. FTR TQ FUGINT
o N\T BYTE & SAVE P. C.
LOADS LO BYTE OF OFPER AND.
rUru: RELATIVE OFFSET.
INSERTS RELATIVE BYTE INTO

QBJECT CODE.
GOES TO ASSMBL NEXT LINE.

OF THE RASSEMBLER PROGRAPM.




HE82
: H_u
Baas4
L"'L'\.‘S
aaass
g0asr

UUUL. o
aaass

aapsa

Ut G336
aaasy

L'-‘ aga8

gaeag

ea1aa

). ".“.' o "
l.u:f 1;:_;
Ja138

PD

S-VIN

£ % FLEFEE R XK E L ELEE £ %D % b

DEBUGGER

THE PEBUGGER FOR THE FDS

SYSTEN WRS PESIGNED TO
FROVIDE R tr:‘_?—lhd" Tagl. FOR USE

IN PROGGRAM TESTING RAND

* DEBUGGING. IT ALLOKS FOR BRERKFOINTS. MINI-RSSEMBLER

SYNBOL TABLE REFERENCING, STACK MANIPULATION AND
INFUT IN EITHER HENADECIMAL, OCTAL OR DECIMAL
THE DEBUGGER PRINTS A FROMPT CHARACTER “>" ON EVERY NEW
LINE. AN INSTRUCTION CAN BE TYFED IN WHENEVER THE CURSOR
IS BLINKING, EXCEPT WHEN A NUMBER 15 BEING TYPED IN.
THE DESUGGER CALLS THE EDITOR WHENEVER R NUMBER IS TO BE
INPUT, SO CORRECTIONS CAN BE MADE IF THE WRONG DIGIT IS
TYPED IN. THE FOINTER "PCVAL" POINTS TO THE CURRENTLY
OPENED BYTE LOCATION. THE DEBUGGER OFERATES ON WHATEVER
BYTE 15 POINTED TO BY PCVAL - FOR FURTHER DETRILS SEE THE
SECTION ON THE DEBUGGER IN THE OFERATORS REFERENGE HANUAL.

THE DEBUGGER IS TI’H EMENTED BY A SMALL RQUTINE T SET
UP ENTRY (DERUG) AND A LARGE ROUTINE WHICH DGES R RANGE
COMFARE TO FIND THE PROFEP COMMNEND 7 VO THEN EXECUTES THE

COMMAND CRUNBUG), NOTE T 5

FIST f[HtL COMMRNDS RRE
DIFFERENTIATED BY RANGE.

UE, ANY KEY STRUCK MWILL FPROPUC
A CONMAND EXECUTION. SUCH RS H ", " BEING INTERFRETEL
;?.’:‘ H 4 :-C)!llnlht‘

&

COMMANDS :

"C.R. " LINE - PRINTS ">" QUT ON R NEW LINE.
" " CHRANGE - THE SFACE COMND CHANGES CONTENTS FROM ¥ To 2.
“+" OPNNXT - OPENS .':,‘.T LOCATION.
"=" QPNFRE - OFENS FREVIOUS LOCARTION.
“T8" BRKSET - ,"F'{" I? BREAKPOINT FIT THE UF"""[‘ LGCATION.
"TtC" CLRBRK = CLERRS BRKFOINT. MUST BE DONE BEFORE EXIT.
“tE" EXIT - PERFOI /l I TI - EXECUTE HT ""VfUI'F LOGCRTICN.
"PG" GOLOCN - STRARTS EXECUTION RT OPENED LOCRTION.
"2 JUNP = JUNP TO USERS SUBROUTINE.
g 7 l'l“/'l O0C = OPENS LOQUATION THAT IS TYPED IN RFTER "O"
"IR" L NREG = OFENS THE TOP-0F-STACK LOCATION.
o SE }" g \ETS THE STACK TO THE OFPENED LOCARTION.
ENS LOCATION IN SYNMBOL THABLE OF NEXT C
IS T

"$T" QPNTBL - OF
WK™ GOENEC - EN HE DEBUGGER - GOES BACK TO EXEC.

SUBROUTINES:

INPUTS A CHAR. INTO R AND PRINTS IT

If’/'ll‘ S R NUNEBER INTO B-R FROM THE KEYBORRD.

PRINTS ACC 7 AS 2 IIC,.' LIGITS ON 'i.'[ SCREEN,

FNTDIG FRINTS BE-8 A5 4 HEX DIGITS ON THE SCREEN.

NEWLIN FRINTS A C. R. FAND H “>" ON THE SCREEN.

DSPADR = FRINTS BYTE RDDRESS (XNXX) AND BYTE CONTENTS (YY)
RS DKNNSN YY ON THE SCREEN.

INPCHR
INPNUM
FNTEYT

I

f




FAGE Qa4 FDS-Y3IN

83138 FE4R

au139a

aa14a

0141 ¢

80142 ¢ FOLLOWING IS LOCATION OF ENTRY OF THE BRKPT VECTOR.

ag43 *

aa149 : KENTR TSX INDEX GETS STRACK POINTER.

Ba148 LoA T LOADS HI RETURN RDDRESS.

Uﬁlta LDA G s LORDS LOW BYTE OF RDDRESS.
w147 sug #i SUB 1 FROM RETURN RDDRESS.

\' %

STA 8 . RESTURES RETURN ADPDR. TO

sTA & X THE BRERKPOINT LQCATION.

BRA ED GOES TO THE DEBUGGER.

Loy By
-t

Dl o
S I R e S

-

1'].:.

)

D o
-

”~
=

el &b 3 che #¥60 TESTS FOR A C. R. <(LINE).
o I BLT JMPLCN  GOES TO “JSR” (1tJ) ROUTNE.
J4E BOT OFPNREG -KJF- FOR NEXT <{TR> TESTS.
L FCCBY(g» JER sSUes2 MOYES CURSOR UO ONE LINE.
| INS LLEHNH UP STACK FOR
INS DISFLARY OF C.R. 2.

DEBUG BSR NEWLIN-  PRINTS "C.R >“.
DBUGL BSR INFCHQ READS IN COMMARND.
JSR R INSERT BLANK.
LOX FCYy ?L LORDS CURRENTLY OFPENED LOC. ‘
BSR RUNBUG  EXECUTES DEBUG COMMAND.
BRAR CEUGL GOES BRCK FOR NEXT COMND.

GETCHR  RERD IN CHAR INTQ A.
FUTCHR  DISFLRYS CHARACTER.
RETURNS TO CRLLER.

UOl <]

aalrss S 13 UNBUG CMNP “#$03 TESTS FOR A "1C" COMMAND.

8a1rv 2D & ‘ oL ERKSET KIPS A ’E“ 'WHJHND

L‘l'l;o 'C 2E 4 G EXIT

aa: ; o o CLEBRK [LDY SERAPE 1Y T?#f:'ﬂ QC “C F”INT

ool ﬂti 38 96 2! (@3 [ «F,\ Hi IADS UK BYTE LLHJfLi‘?-.

@181 FES2 R7 € ST é, N ES] BVTE DHTH

a6182 : 3 €€ R DSPRDR

206183 i

0a184

60185 31 =€ y TIP #&7 TESTS OFR P CFHPE COMND

3186 FES3 2D 1: e EXECTY SKIPS Tha EX BRCK TO EXEC.
: . 75 OFNFRE SKIPS FCR UTH:R CMND TESTS.

INFNUN INFPUTS NEW E':'TE L“II:ITCNIw

FCVYAL LORDS OPENED E LOCATION.

. N STORES NEMN £s"*E l ONTENTS.

*®
*
*
R

~—
R
-t

N
-~ —_
~ -~
) -
) D

=«
v 3

~l'
oo o il e T g

n \0'o'0 o O «3:,
Sk Do U=

O Y \
$a l,,jl"

OPNNXT IN: FORNS NEXT LOCATION APDRES.
GOES TO UrCN LOCATIGN BYTE.

-.
v

-
]




ChP

~BLT

DEI\.
ERA

A

INST

INS
JHP

LDA
STA
STN
LDA
STA
BRA

CHP
BLT

-BGT

’
S5

I’Jl ¥
INK
ERA

TS
ERA

BSR
STA
STA
EBRA

ChP
EEQ
BGT
INS
INS
RTI

CMF
ELT

- BGT

FRGE @GS  FDS-Y3N
'c FE95 81 =D OFNFRE
Bo7 FE97 2D F9  (x-7
Go198 FE99 B9 e
40193 FESA 2@ Sia X
gazaa *
aeza1 *
68262 FESC 3471¢ Al EXECTY
GO263 FESD 3 1B=1F)
G0204 FESE 7€ FCid 1
pazas *P
@626 #
@a2a7 FEAL A6 €8 . BRKSET
002063 FEAZ 97 2 (e-=
ap262 FERS DF 30
B8a21G FER? 886 3F
@o211 FERS A7 6@
Ga212 FERB 28 &S
Be213 *
0214 *
00215 FERD 81 12  OFNREG
a6216 FERF 2D e £
aa247 FEBL1 2E 1.9
o218 FEBI 20
GG219 FER4 08
ea220 FEBS G8
#_hi FEES 20 34
F's-: _-#

223 #*
ae224 FEB3 35 SETSTK
G225 FEBS 28 A9
65226 #
ap22 *o .
VﬁiSb FEB8 8D 27 - OPNLOC
80229 FEBD D7 48  OPNLC1
GE2308 FEBF 97 41
68231 FEC1 20 ZB
0232 *:
OU.__‘_\.S »
o234 FEC2 81 €7  EXIT
BB235 FECS 27 11 #4770
AA226 FEC? 2E $@

Pa237 FEC® 31 4
0238 FECA 3
BA239 FECB 3B
ea24a *
UI'I‘.E'JI N
0242 FECC 81 1417 OFNTBL
00243 FECE 2D ES8 13- 7F)
00244 FEDO 2E B4
0a245 FED2 8D S (17
0246 FED4 48

‘g.:-..«r- FEDS SF

243 FEDE 2@ ES
aa249 ®
nAaz256 s
13251 FEDS 31 GULOCN
go252 FED? 31 :
Ga2s5: FEPR 6E Ga JHFLCN

% BSR

RSL
CLR
ERA

INS
INS
JNP

DI I

m

57 =
OPNNST

DSFADR

0Lt v o5

ENEC

i, N

BRKSRY

BRKACR

#33F

O.. N
PCGPLIN

#$12
OFNLOC
OFNTEL

DSFADR

DEBUG

INFNUM
PCYAL
PCYAL+1
DSFADL

#sar
GULOCN
LINE

#3149

SETSTK
CHANGE
INFEHR

OPNLC1

a, N

TESTS FOR A "<" COMMAND.
SKIFS FOR A "#" COMMAND.
FORMS FREY. LOCATION RDDR.
GOES TO OFEN THE LOCARTION.

CLEANS UP THE STACK.

RETURNS TQ THE EXECUTIVE.

QF OPNED LOCATN.
DATA OF OFNED BYTE.
SAYES ADDR. OF BRERKFOAINT.
LOADS SOFTWARE INTUP CUOMND.
SETS AN SWI AT OFNED BYTE.
GOES ‘TD NEXT LINE FOR

LORDS
SAVES

DATA

TESTS FOR "tR" (STRCK TOP).
GOES TO OFEN A LOCATION.
SKIPS FOR NEXT TEST (TT).
OFPENS TOP-OF-STACK.

CVAL GETS STACK POINTER.
(CLEANS UP THE STACK).
GOES TQ DISPLAY THE T-0-5.

STACK PQINTER GETS PCVAL.
RETURNS TO INPUT COMMAND.

LOAPS A 15 BIT NUNMBER.
STORES NEWLY OFENED
LOCATION ADPDRESS.

DISFLAYS CONTNTS OF LOCATN.

TESTS IF AN EXIT (tE> COND.
SKIPS FOR THE "5Q" COMMAND.
SKIFS FOR NEXT cammD TEST.
CLERRS UF THE STHCK.

RETURNS FROM BREAKFGINT.

J
TESTS IF A "tT" (TRBLE),
GOES TQ SET STACK PTR (15).

SKIPS FOR NEXT TEST (SPACE).

LOAPS A WITH SYMEOL <LREL).
ALIGNS APDRESS FOR
SYMBOL TABLE ENTRY.
SAVES AND DPISPLAYS RPDRESS.

CLEANS UP THE STACK.
JUMPS TO USERS PROGRAM.

COMND.

-
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* FOLLOWING RARE SUBROUTINES USED BY
»

NEWLIN L

FOLLONING

“LITAL™ T g - ’ e SSINT ¢ “~piTr y
OWING DISPLAYS £ LOCH N RDDR. & CONTE?

PRINTS OUT

10 | o

FOLLOWING CONYE
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RAGE 887  PDS-VYIN
UTILITY PROGRAMS

ASCII TO BINARY CONVERSION.

THE ASCII TO BINARY ROUTINE CONVERTS FROM AN ARSCII
KUMBER STRING POINTED TO BY X TO AN UNSIGNED 1& BIT
EBINARY NUMBER IN BA ¢RCC B HRS THE HI BYTE. RCC A HRS
THE LO BYTED. THE RSCII STRING IS TERMINATED BY A NON
HEXAPECIMAL CHARACTER. UPON EXITING, THE INDEX REGISTER
WILL POQINT TO THE NEXT CHARACTER RAFTER THE NUMBER
STRING. THE BASE OF THE NUMBER STRING IS FASSED T4
THE ROUTINE IN ARA (RRA IS THE ARITHMETIC REGESTER R
LOCATED IN BYTES @6 AND @7 OF LOW MEMORY). IF THE
ROQUTINE IS ENTERED. WITH R KNOWN BASE., FUT THE BRSE
CBETHMEEN 2 AND 16> IN ARA AND ENTER THE ROUTINE AT
THE ENTRY FPQINT ENTRZ.

CONVERSION FORMULA:
ASCII NUMBBER STRING N[41,K[31. X[21. X[1] IN

‘I(A E 'J
sINRRY NUMB r‘m =
XL4I*YII+RLITFYI2+X[2IFYTL+X[1I*YT0 OR

FINI.m f’U/ &R’ =

CCC@RPERIGTIHY+RIRTIRV+XI2TI*Y+XI1]
I\ IL TI '.- l:_ I L“\l..f{T L} '1.1.11/'”“ \J

A CHARACTER & Y IS THE BASE.

4$~xf~f¢;t¢*¥~xa¢—«v*4¢*44;~%;%%4*«-

"I’H RE
IS

* N
e
s
¥
w HLG ORITHM:
¥ASCEIN FORM THE BRSE IN ARA EASED ON THE FIRST CHAR.
FAZSE aoF 7!!" NUMBER fT.-.IM.J, INCREMENT CHRRE. PTR. IN X;
aasal *ENTRZ NUMBER <IN BR> GETS 4;
BEIS2 TNSTC }"’ IF THE CURR "’J'l CHAR. POINTED TO BY X IS NOT A
Ba353 * DIGIT THEN EXIT Lf S ..'f.-':.'.',’f'Ei‘."T CHARARCTER FPTR IN INDEX:
Ga354 *  CONVERT PIGIT TO EINRRY:
BOISS *  NUMBER GETS NUNME ’l‘ * BASE;
Gaza6 * NUMBER GETS NUMBER + DIGIT;
aaxay7 * GO0 TO OFERARTE ON THE NENT DIGIT C(NXTCHR);
08358 *




oy
v v

PAGE @888 PDS-V3N

Q0360 FF22 ARG €8 ASCBIN LDA A @, X GETS CHR TO FORM BASE.
@861 FF24 81 ZE CHF A #$”. TESTS FOR DECHL STRNG
Ga3s2 FF26 2D 06 BLT  OCT SKIPS IF BRSE 8 (%),

A0363 FF28 2E 19 BGT  HEX SKIPS IF BASE 15,

00364 FF2A 86 €A LDA A #14 LOADS BASE 1@ FOR CONYERSN.
POI6S FF2C 20 €2 ERA  ASC1 SKIPS T@ INC. TEST POINTR
00366 FF2E 86 @8 OCT LDA A #83 LOADS BASE & FOR CONYERSION
60367 FF30 B8 ASC1  INX INCREMENT PTR TO NEXT CHAR.
G368 FF31 20 612 BRA  ASC2 SKIPS TO SAYE BASE.

06269 FF33 86 1@ HEX LDA A #16 LOAPS BRSE 1€ FOR CONYERN.
Qa370 FF35 97 @7 ARSC2 STA A ARG SAYES BASE IN BASE#.

aa37 *

80372 #

0a373 FF37 SF ENTR2 CLR B NUMBER GETS 8.

69274 FF38 37 PSH B - (LOM NUMBER ON STACK).
BA3TS FF39 D7 ©I6 STA B AR CLEARS HI OF BASE.

g0376 FFIB A6 0@  NXTCHR A 8.%X GETS CHAR IO CONVERT.
Q0377 FF3D @8 N win 6= INC TO NERT CHARBLIER
60273 FF3E 81 30 o e TESTS FOR END-0F-STRING.
g8379 FF46 2D 28 kG WBLT  REXIT | ERITS.IF END.

80320 FF42 80 30 LSUBR A #37¢ FORMS 8. C. D, N:HBER.

80381 FF44 81 €A CHP R #10 TESTS IF DECINAL DIGIT.
80332 FF46 2D OR . BLT . ASC3 SKIPS IF DECIMAL.

30283 FF48 51 1.0 CHP A #1& TESTS FOR END OF STRING.
00384 FF4A 2F 16 | BLE  REXIT  EXITS IF NOT A MEX DIGIT.
02385 FF4C 30 €7 SUB A #7 FORMS A HEX B.C.D. DIGIT.
80386 FF4E 81 1.0 \ CHP A #16 TESTS FOR END-OF-STRING.
80387 FFSa 2C 18 \ /" BGE  RENIT  EXITS IF CHAR > “F"

6A388 FFS2 97 88 ASCY”’ STA A DIGIT  SAYES DIGIT FOR RDD.

00289 * —PINX

ga390 FF54 DF @0 CNVASC STX THP SAYES INDEX REG FOR MULT.
80391 FF55 32 PUL A = RESTORES LO OF “NUMBER™.
63392 FF57 8D 3R g5k QuLT NUMEER GETS NUMBER * BASE.
03393 FFS9 98 &8 ADD A DIGIT  NUMBER GETS NUMBER + DIGIT.
50394 FF58 C9 €0 ADC B #8

00295 FFSD 36 PSHA - SAVES LO OF NUMBER.

00396 FFSE DE €@ LDX  THP RESTORES STRING POINTER.
60297 FF6R 20 [9 BRA  NXTCHR GOES TO CONYRT NEXT CHPR.
00393 FF62 32 AEXIT PUL A - RESTORES “NUMBER" IN EA.

00393 FF63 39 RTS RETURNS TO CALLING FROGR#AM.
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812  FD&-VIN

"8 FFD4 R €2 DIVI s 4 STRART OF DIVIDE LOOP
i FFDE E2 €1 1. X

FFDE 24 @7 SKIF IF DIVIDEND < DIVISOR.
51 FFDAR AB €12 , 2% RESTORES DIVIDEND IN BA.
82 FFDC ES €L B de 2
. FFDE @C CLC CLERRS THE CARRY.
FFOF 20 64 Ri T4 SKIPS WITH CARRY CLEAR.
FFEL @D ‘ SETS CARRY TQO 1.
5 FFEZ 69 614 \ 3 SHIFT CARRY INTO
" FFE4 63 3 . QUOTIENT X3.4
FFEE €4 £ R . X SHIFTS DIVISOR X1,2
3 FFES 66 €12 \ RIGHT ONE.
1590 FFEA 6A €18 3, X DECREMENTS COUNTER.
21 FFEC 26 E6 GOES BACK IF NOT DONE.
3532 FFEE D7 €6 : STORES REMAINDER IN ARA.
: FFFu 37 @7 '
A594 FFF2 31 CLEANS UP THE STACK.
13595 FFF3 31
5 FFF4 31
* FFFS 33 STORES  QUOTIENT IN BA
523 FFFE 32
29 FFF7 39 EXITS ROUTINE.

1nasal

gasez :

aeeas 6164 #8164 INTERRUPT REQUEST VECTOR.
oasad FE4FI BKENTR  SOFTWARE INT. VECTZR HDDR.
vEsas aies §aies NON-MASKARSLE-INT. VECT.
gas0s FCee $FCOg RESTART VECTOR ADDRESS.
gasar '

060838

vaeas

oasle : OF PDS SOURCE LISTING.

gos11 .

gasliz

gae1s END

TOTAL ERRORS @o@gga
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PROBLEM AREA AND CHANGES

*  X1-6 etch should go to X1-5
* Possible short at feed through below pins 6 & 7 of E48
* Possible grounding of leads with card rack near XTAL (lower right)




G ASSEMBLY THSTRUCTIONS
G.1 KIT ASSIMBLY INSTRUCTIONS
G.1.6 ASSEMBLY INSTRUCTIONS FOR CRT/8

SOCKET INSZRTION- Place the 14 pin sockets in X1,¥2,X3,%f and X35. Place
the 16 pin sockets in E34,536,7k1,Fh? and 51, Place the 2k pin socket

in E19. Watch the alipgnment of pin 1. Solder soclets carefully into place
and verify good solder Jjoints with an O meter. /11 of the IC's could be
socketed but this is not required. The memory chips (i2!17142%1) are of a
high quality and a failure is not common if the chips are handeld properly
therefore sockets are not manditory.

DIODES AND RESISTORS- Carefully bend tiie leads of the resistors and diodes
and insert them in the board from the front. Solder and cut off excess leads,

Top view IM3DS5¢1

ANODE {: :cr\'rs IODE

TRANSISTORS- Insert transistors 6n to front side of the hoard, solder and
cut off excess lead length.

CRYSTAL-Insert the crystal, solder and cut off excess lead length. Be as
careful when soldering the crystal down as you are when soldering other
heat sensitive parts.

CAPACITORS~ Insert on the front side of t}. urd idn the proper positions
the capacitors. Be careful of polarity on those marked with a + lead on
the PC board,

INTEGRATED CIRCUITS- Tnsert and solder down all T4fd and 8773 type chips,
Where sockets were provided, Just insert them into the socket. Be sure pin 1
is proprly aligned. Carefully remove the memory chips (’M2172N) and, one by
one, insert and solder in place with a grounded soldering iron. Remove the
SM3PUOL cheracter generator from its packing material and insert it in

the socket. Use extreme caution with this chip because it costs wore than
any other chip to replace.

OPTIONE
Composite Video- To provide conposite video Jumper the CV pad above E13

to the second pad to the left:

E13 o [
"It is not necessary to cut free the middle pad if no connection is made
at X35-3. The composite video sipnal is at X35-8 with ground at X35-7.

Reverse Video Screen- Remove RO and Jjumper NOM V to RV to make the whole
screen reverse video.

Curser- To produce & small underline as a cursor instead of a reverse
video position, jumper the cursor location above FS.

Second Board- To address a second CRT/ 8board, cut & Jumper A1l near F1.




..........

lllll

......

......

e e

........

..................

T

PP | ORI U S
-

il LSRR L SR e s el




~rr

\v--‘l’lv‘l....
-0 L

ol Seaad 7 SAEA 1) N S I Y P T VT |4 W 0 4s 48 W ————— o o
. C »
» y. ’ 5

S
i

T IR TN L T L . P

VIRTELTAT T LT S
-

AT R STNARLINS AR WM Nl ST 3 av

L

e st = T - e
o o ]
[F E'%d o .
= T * = - .
ol (Eorery g0 v | 2o «w 2 A }
2. 2 £ 5 M e 0 :
o+ Fr e LS s
— - ..ﬂllly‘.l.l..o!l a 3
P
/\Pr,/ «\..(\)nm. P * S :
‘h = i = - s
.ﬂe ll\ 7z \\/\M S o bire oo “ B
o= ~O0— - - 100
2 (= —_ - o 190 - ?
- £ /o5 l*... - _0 : N ;
e e Sy = r$ |
...... A 5
_ x| | A 5% x> | ! z k
| £ 1 | f
2 - - | |
“ Nl B ﬁlll _ e s I = :
w n ; y~ ..L.v\ 74 hl =i ....l.l....\- o “|.w:. : f >
f ~ | — ) B —,I/.I.\. ot R _.... . b€ g
< 1. 1 £ o - i
S et e . S o amans el 1T 2
L. ] X S ! ] Pt o i ¢ w
2 : Pt e mu..". : ._ b ] M S % . ' d
R B S L e T e 213 il YIS ¥ e b el ]
] ﬁ EEE F gt N Rt o] bbbl _ i s i =, E . 5
! 2 el 22—ttt L i =
Lo RS ST | e 7" j%1 ) RS i 23 Yz ! ; r
e, ol‘uL.la! e | ) e x| 5 O S LN v - ) |
: ‘et et L e —— 279 - ' - “
T } 1 Ll TS _ g | - R~ - 2
; i, W) I R ™ e .
: i R e _ At 2 ¢ > 555 et Lt s 563 aa)
L - \s g A Y .— < 4 i 3 s Yy L - g
: \ " w.. B AN g ) i ~| e _ LAY ] LT TRy -
: ok ] -vv calh s ! P R, e s — " \le s-%3a ! »
L | H | _ m 174 a( * & h—= e ~ i ‘. fi .Is 5 : m
PR e U ] R A = (o 25 15 S5 bEESE 0 e A % o -4 | A 3
| | Q) - S i i VAT ’
A e ) 2 I ; -
N =
An D i Bl B v ! -J
- —— e - e 0 e a4 O Fememeen e IC e Tt nl'.l.....'\... V«Zl]..n.hh... e o ST T e - ’ -
e e e R T e S A s b :
T e e L i e e e e o T e e, e
_ b ....... PR NI T ALY ViY Jen AR . nh! Y A e PR A N - G o 5idy i \ e .o
i v g
==y e =i A On e Tk T e s f =5
Y | —n X S ke - ’ [N g {
" — .. i — 4% ¢ £ < - P } 2 -
) . ‘ 7o X T. e mf w LR {
R MR TR A e e T i P e A B & W B i H { : Qx
{ e g 5. : ! | f . ¥
= e IS ) SN oy . PP AW S o i
PR P A S A s ﬁr rr A - v e & 5 w“ £
e T ] Freae —— —_— sl
S e P it 7 T B 553 ) 7 oD { & |2
e e e s e = o, ——— e ‘. [ | i > _ @ “ afe > e IR 5
RIS (e S : G | _ N N AN 2 dwl..h:
- TR VLI G ey -.Illv..w‘n(rlﬂlasu..ucr...l\. - ._l_ \u.. R . ~ I “ ¥ m
‘u S ISR N HLI..” e et T B A il R TR, a!‘9‘.s)..!....-.ﬂl.t;l.!..)_l\ﬂﬂ‘!..’.J.lhoau&.d.l\ WA TN ey v‘,A.llu— *
.
I e A | TRt Ve e il v ¥ ¥ : 2o
e Y e i P ¥ 5 : g v ~— i r— s ~— z
$ T T b ' ) 3 [ 7S | N £ ! LR i !
——— : =3 e —— | N 2 m 5 S 5 ) Al i~ T \ ) Q)
i : ; 3 SOl S &l RGN L By e e B AT i\ & )




& B4 =L S 1 L. My L 1V) B ——— | oS SHE=T W

e . 3 s v o bigle ' PR S iahd - _LARTS LAYOLT JOoB NO.
* L |
: yu. T e ’ .. . . 5 eLE3 - fodl ' doXaw, JINS234
Pl Py e T e b g ot e T e , , it o FUG I Lot
e . ‘e ".“. SRR .. i % : e , : \ : o 12 : MZM...S.... 20 3 . douw iwtey
: $4\ a3 ”ctc ”—.”o , CLo¢0%08 t&cpody
. 9 .
N g e o N S : : : X : . corragangrr rror 1 7 2169
vETSegipa e S £ 7 01 sy’ S
3 Rt 1A SI=DRS Y i) 2i02
: i 1 =7 2 [ D AL 2o :
‘ (R G5 “v /2 SO98 \\ ‘ \A\.\ ﬂ\\“ 23 T TIENoEIGERY, 7vor !
; N o s D@ b\D _h\\~§ERn\b\ RElA @ S
Ui arierst . et LB e RIBELE - Lo (L fF 50
: HAE d s % ZROCEE 2 ; el f ErsaranEszesy, " : \\.h Y\t\\ﬁ\\\.\
' % \u\ v { - ROQ%N% ' v . WONS IO
: : ATD - "y a” : Evs 1017 av/ Xra¥ F
_ : - £S5 ) ] D T SO o sPALE \l\A\ o -
: 5 RARAe : X ¥t ! o:4 .
th i [ Sl O s702 =7 == =5 =7 s Cae v gl A
i LN <=y b y Ak scoz 77z [t ks ;
7L02 .H.." = £10,617 7400
‘ R g 9 h..uU' €)¢ yura}
A ) 7 & Rt e NN — CULESY it pess
3 s <7 L . \\MN m.w\u.w Trn\k 495 ‘ Lot LY L
i : Z2 i 7 5297 ‘Ew : .. _
) SO a7 2 ) LS , _ TSR B 7
' ; y . = ! Evr : (koo S
i : : ; nom el . (v o
L e e 7 R RO e e SR e B ey | A "3
Gefian - (A Zpoz#s| i 50297 7793 702, PR ‘ 120a | Lo
A d | vz B en &S - 552
—‘\ o . F 3 i |ePa 4 T
| : ;L | L eeT L0768 zz7 | [ == : p e § e
7520 073 e dha | |||‘_ Ru\r.w £L£29 IR ARY A ~Chunae \( \ & :
, LT 7453 7428 G| o op SRR REF g e 5 ) n 3
" 7 £ : g = g s
, =zo | <77 | : 2E 25 F @ s %
. > MN\ %QIW% > TS5 oy 13 x
3 == EFL L m\KN\ : —— - Deig
w o3 N.\\\\PN\\,\ /2] —t £14 43 :‘..;N.o 1o X
. £579 \“D EF0 &z/ Q/h\u\-\ RIV 425428 -
: o] 725 &7 w553 5873\ 8257 n\wnU? K1 gerd 33
: = T g/ ,
: . = Q\: 7z | 25 \ - e 1o a
; Rt 3\ feae7 | [6227 e il k10020 o«
| £55 DN c5 &R 7 L Cezz {74]- . Riva17 v7%a
7IE5 2.7 MCsF OO £z Wm.uu.nhu “ - O : Rz P ca N :
‘ s G =5l ; .
W=7 | ‘T (¢522| a7 BB e erehcacrele?
< €7 - ; : crecinet 56rd
; y v e -\~..N.A-N\ o o~
caercraeanay 414
cs 1 Oy et
¢t ol &

CtYerRer® ».\.\ . e
/




4 : r - - -t : e - i z <
e * ey e el Y s rer— L es ~ : ) ot
.\ n\ rA, .(

\ X i ' % . . & 1)

= .
T ONTIN Sy VAT VN TR T SO NN I | L IR N e e A 4 T A TR AR, S TAT NI RS A Bl s RN L T e S

Tewra .

e

A

_ o 1 A S, ;

_IFI l::.\\iu. | ....l||||...,ﬁ. mxlu... 7 ! ¢ w

e et T | m.

S o, _ = | o | 3
R e e R . ¢

Y = b emalitoe N Sy S TR T T /\ _mll:||1| i {

3

- _ ' " £ = o~ bt
. e, S 5 e (s s g
= ol s\ N‘.\\. i l-.mv WLy _ et R R i
= T R e
Eaee e
- Kt 3.1 i A @ S R et AP e f
i R e T TN Y |
= ’ 3 B T T e _
1 u " ' { ) R e {
e e g soree 5 O\ S et ey A e = I “
—— L T e _
= e = D e |
s o cris e R —re e S = = !
ek : |
2 e e i PO L e e R B e <
b i e - " i Re
| -4 | = Sdes > ACIRETARY M ATERIAL
T e AT 2L PSS BT
PASGSh f fa e - * - | ’ w MAY NOT
' — s . S -— At 0L ! -
I L [ 3ew g
' P m m m\ i ) ' “
.- - . - -— -y -_t P - n” - - “ - —t ——
& < Y [ R _1_ i pi LN
F e e R e e e
i . : t { < & : -
_t. : - * S 5 “ “ H = -~ B i |
i : | A (- o |
_ - i i e i & H P § 152 .1 |
i e " 3 apr e o ) - ‘ b
et e el I B R
' H i ' ' - !
R [y M _ ! ot
pl 9 S Y, ‘ i i | SO
T e S m ; 1 Py A“
- g  Pomics,
oy G o i lw-‘“ o
C ¥
- " . ) 4




~ _ .7h | 2S04 YIS - § e

£/5
7400

3 7702 7fod
ﬂw\ z \7)” -
= :

/2 o e 57
b v, \M}mtm . E
: - ~ ' 3

\W\\Qﬁ Lo dre




S5 F | s EA7 AT oooo 27
Sy [ 24 AV /S sockE7 AT AS FID| X-E/3
FZ| S | RPN LE SOCHKETS S/L-AET50 | A/-A5 /6 ATS
72| /| 7N/ S NEI2D | R/
7 S | LESASTOEL TS g D P DI TN 7
T2 |/ | L g 5% |olsflar | Ko
ol 4 FFONR, W5 76 | o5 f 70 AL L5
£\ / L, gl 5% | b o4,/ | £
=7\ o/ 208, Lg S D48 720/ | 2
AN - 1K, Lqh SHB D572, | £ LB -A/E
o B P NS/ L5 L5~
RNV | Ll ML 52/ | DY OZ, T | A4~
272 A | ceyvszes /2. 288 | X7 Lo e %
=2 /| cArP 7 EEZpF V| DO-2=/ 2T cEL
2/ < A2, V| £ 920 | cno-c/ 2 L&
0| / /22 SOV \BIEES /oyl &5 | sEn
ok s SOy F ZS¥ | 7VAR 1222 | £ 2 S/EH.
/& /7 | AP 7oL Sy SOy | K -/OF | CLIINRZE L&
/7 | & | e/ s vEL ASEEIZZN | £33 .95
/E | — | Bt ; } &z
N oEF 7 Al o LEEELLD £29-32 37
g e STHTHT oGNS NHEDE [xﬂ«/gfg@
/2| 7 @ Zupanr cxce of a7 | SAZESGAS | £EE
SZ| & | F NPT PRS- AANLD 7| SA TEION | £/, £FS
/8| ) | CHACRE TEE S LALETOR |scm3085¢e | £/,
\ /| ¢ | sAFA7T frs 578 SA/7F/ A/ | &/8
0| T oo 2t T FoS-NAND SAZE | SA) FFDON | E75 LN E56
2 | = |rexjeeso =z P z2P SA/Z) PFAS *&@,:244’25
; g 3 E3,42/7,83, 3 -
| z P | K ST o ==L S/ A SAS 26,9/ 4757 14
7| F s Db MULTIALEXEL | OME/CFN |£5.L7/6,L228
T | & |meX  ivveer=e S ZdD N |26,2,27,57
, &7
% 5| ¢ | e roe AN 2595 ;;g
g | 2 o 2 oarv T o508 s57E | SO0 | EF L/
Z | S o FnPeT FOS NAND GATE | SN 2O | £2
2 | @ |zrPur A0S - v Ga7E | S 2o/ | SLEF
| N rew D crtcnr spses |dvoors S,
O NOMENCLATURE OR DESCRIPTION i Bopebboon seciFicaTion ¢ | MATERU
LIST OF MATERIAL OR PARTS
seseciFiEn | conTRACT NGOCT 27 1976 ;




