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On Jac.uary 25, the PET User 's Group had l ts secoud EeecLng in
Cupert lno a= the VanderKool 's houe. The Group at teEpted to create a
aane for tc:el f ,  but  was unable to reach a decls lon aud has postponed
further dls:usslon unt l l  the next toeet lng.  Some people f rom
Coumodore L--re agaio present that  gave soEte software lnslght aod made
overtures EJ dlscuss hardware I IO structure at ,  a later t , ime.

The nert  t reet lng s l l l  be held at  Lanrence Hal l  of  Sclence, above
the Unlversi ty of  Cal l forula canpus and above the Lasrence Berkeley
Labs, on February 8,  Wednesday at  7:00 poE. Dlrect lous are included
belon for f inding the l la l l .  A1low 80 ELnutes t ravel  t lDe froo the
Palo Al to l  I t .  Vierr ,  Sunnyvale areas. Please br ing your ideas for a
nane for the group.
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HOI{ TO SENSE ITELD-DOWN KEYS by Harry Saal

By detect tug a key that ls held down you can lnpleoent fu l1 cursor
controls.  Locat ion 515 (hex 203) contalns a number shlch indlcates the
keyboard s!ace dur ing Ehe last  screen reErace (every 60th of  a second).
A value of  255 lndtcates Do key i -s dosn. Otherslse a value froo I  co
80 lsdlcates a key Ls dovn. The values relate to the part lcular sequence
keys are scanned by the PET noni tor .

To determlqe the codes PET uaes, run thls program aud pusb keys:

100 A=PEEK(515):  IF L-255 TEEN IOO
2OO PRINT A: GOTO 100

NOTE: You cannot sense the STOP key due Eo che masner the PET nonl tor
handles scaon1ag. Check the PET Matr lx-Decoded Keyboard in th is
nenslet ter  for  a l l  the codes and locat iou 5f6 for  the SEIFT key.

\
. . )  ADVERTISEMENT

PENINSULA SCHOOL SOFTWARE

We're teachers. parents, and students at a 55-year ofd co-op school in Menlo Park. We
use several PETs in our classes. and we've written a lot of softrvare that we think is
worth spreading around Some of the software has gone into the User 's Group l ibrary
and some has been published in People's Compulgrq. [gt grrtile of our pr')grams are too
good to give away, so we sell ther:r. -' 'he procecds go into a fund to help defray the cost
of PET peripherals, bpes, programs, docul:rentation, etc.

Programs available at lhis time require an 8K PET. They include:
A.DVE\TURE cave-explorat ion game, ntuch harder and more interest ing than
Wumpus;
LEMONAI)E smal l-business simulat ion, a PET-ized version of the popular

.  educat ional conlputer game;
PILOT interpreter.  Pl l .OT is a p,tpular educat ional programming language. Our
implementat ion has room for about lCO PILOT statements. Ttre PILOT program can
be edited, SAVEd. and LOADed the trnlg rvoy as a PET BASIC program.

The pr ice for eaclr  program is about $10, including a l ist ing, some instruct ions, and a
cassette. The PILOT tape cornes wi ' .h a sanrplr  PILOT program on the f l ip side; f ree
goodies wi l l  be on the f l ip side of other rapes, too.

For ordering detai ls and a l icense agreement,  send a sel f-addessed stamped envelope to:
Conrputer Projer.t
Peninsula School
Peninsula Way
Menlo Park. Cal i fornia 94025



Principal Pointers into PET RAIU

1025 READ ptr Start Variables Start Available Start Strings

The READ pointer starts at 1024
When it is not pointing into a DATA statement

it resides at the O-byte after a DATA statement

PET BASIC Statement Chain

1024 1025

256'PEEK(
+PEEK(

4096
or

a192

Eh
Links and Line numbers are

are stored in binary

in ascending order and

(low, high)

123 145 125 127 129 131 r33
122 144 124 126 128 130 132

\- /

I
I
I

I Available

I tou""
I
I Strings
I

I Line No. I Compressed text of BASIC Staternent

Link I Line No. I Compressed text of BASTC Statement



64
48
32
16
o

Location (decimal)

PET Matrix-Decorled Keyboard
See 515 E 516 in table below

876s4(3)21

16 15 14 13 12 11 10 I

Interesting Locations Accessible from BASIC

Contents

S a ( )
o E H T U I o P
A S F G H J K L

?ez X I N \4 ?
sf fa\

L l 5U s't

nc ?1 de
7 a

5 o
1 z 3 t

225,224
226

Byte address of screen line with Cursor
Character position of Cursor (O to 79)

515
Matrix-coordinate (row+cotumn) of tast key down

255 i f  no key down

516 1 il shift down, O il shift up

525
526-534

No. of characters in Keyboard Bulfer
Keyboard Bulfer

578 to 587
588 to 597
598 to 607

610

Logical numbers of open liles
Device numbers of open files.

Read/write modes of open files

How many open f i les

512,513,514
518, 517

59465, 59464

Glock that increments 6O times a second

Clock that increments 3O t imes a second?
Clock that decrements every microsecond

59456 WAIT 59456,32,32 waits lor vert ical  retrace of display

64A24 SYS(64824) s imulates power-on reset

s9469
lnterrupt Flag Register;  e.9.,  to input user port  CA1:

I=PEEK(59469) AND 2: POKE 59469,1:  lF l=0 THENCAl low

5941 1

IEEE PIA B Control ,  e.9. ,  to run cassette# 1 motor N , l i f  f ies:
1OO POKE 5941 1 .53: T=Tl
20c tF Tl-T<N coTo 200
300 POKE 5941 1.61

ADVICE: Run molor al  ,easl  3 j i f f ies per 191 oufpul chars
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Cheradrr  ASC/CHR PEEK/POKE Character ASC/CHR PEEK/POKE Characcr ASC/CHR PEE|<./POK€ Characrcr Asc/cHR pEEK/poKE

0
I
2
3
4
5
6
7
8

@
A
B
c
D
E
F
G
H
I
J
K
L
u
N
0
P

a
R
s
T
u
v
w
x
Y
z
t
\
I
I

?
+

!
t t

t
$
,
&

(
)
*
+
t

64
65
66
67
68
69
70
7L
72
73
74
75
76
77
78
79
80
81
82
83
84
85
86
87
88
89
90
91
92
93

0
I
2
3
4
5
6
7
8
9
l0
l l
L2
13
l4
15
16
I7
18
l9
20
ZL
22
23
24
25
26
27
28
29

128
L29
r30
131
L32
r33
134
135
r35
L37
138
r39
140

REIURTI I4T

3l  l l .h

! t - l ,d

r92 54
r93 65
t94 66
r95 67
195 68
L97 69
r98 70
t99 7L
200 72
20L 73
202 74
203 75
204 76
205 77
206 78
207 79
208 80
209 8t
210 8z
211 83
2L2 84
2r3 85
2r4 85
215 87
?t6 88
2L7 89
218 90
2L9 9t
220 92
22L 93
222 94
223 95
224 96
225 -97
226 98
227 99
228 100
229 101
230 102
231 103
232 104

,8

,b
,c

,e
, f
;B

,1

'J
,k
,1

h

,n
,o
rP
rq
, t
,9

, t
,u
,v
,v
,x
rY
,z

o
RVS
EOUE
DEL

9
t0
l l
L2

RETI]RN 13
L4
15
t5
L7
l8
t9
20
2l
22
23
24
25
26
27
28
29
30
3r

33
34
35
36
37
38
39
40
41
42
43
44
45
46
47
48
49
50
5l
52
53
54
55
56
57
s8
59
60
6t
62
63

L42
143
L44
145

RVSoff  L46
CLEAR L47
INST L48

{t

+

il
E

E:
fl'

E
Ez.
fH
tEtrtr
hJ
L.JI
Eg

ffi
Il

8i
Flr
L-J+
FIL

H?
Ei

f l ,
FJtr
fl
E

?
94 30
95 31

L49
I50
151
L52
153
154
155
156
L57
158
159
160
161 97
L62 98
163 99
L64 100
165 101
166 ro2
L67 r03
168 104

% r6e los
170 106
171 107
L72 r08
I73 109
r74 110
r75 r .1 l
176 tr2
177 113
r 78 114
179 115
180'  116
t8t  LL7
t82 I  l8
183 I  19
184 r20
185 r2L

V 186 rz2
187 123
188 124
189 t25
t90 126
lel  t27

H
N

A 233 ro5
234 105
235 I07
236 108
237 109
238 110
239 l r t
240 I  12
24r I  l3
242 I  14
243 t  ! .5
244 l  16
245 117
246 I  l8
247 l l9
248 120
249 121

t
--/ 3pace 32 space 96

97
32
33
34
35
36
37
38
39
40
41
42
43
44
45
46
47
48
49
50
5l
52
53
54
55
56
57
58
59
60
6l
62
53

32
33!

f f

#
$

&

(
)
*
+

:

I
0
I
2
3
4
5
6
1

8
9

'a

,

I

?

98 34
99 35
100 36
r01 37
102 38
103 39
104 40
105 4r
106 42
r07 43
108 44
109 45
110 46
111 47
112 48
r l3 49
114 50
r r5 51
116 s2
LL7 53
118 54
r19 s5
L20 56
121 57
122 58
t23 59
r24 50
L25 61
L26 62
t27 53

E
E
EI
D
F

I
0
1
n

3
4
5
6
7
I
9

;

-

1

t
+

t
.r
I

t
t,
t

G

o=
<J

o

=
a.=

o

o

U

E)
qt
N
qt

o,V z5o Lzz
251 123
252 124
253 125
254 126
255 :?7
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PET HAROUARE NOTES
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There is much mora to the PET I /O than maets the eye (  o" is
ment ioned in the or.rner rs manual!) .

The PET has threa LsI  l /O chips t r . ro oF the uel l  knoun PIAs
(6820, 6520, etc.  )  and one of  the lesser knor.rn but more poraerf  uI
uIAs (6522).

The PIAs look to the rest  oF the PET l ike 4 memory locat ions each,
the UIA l ike 16 mernory locat ions (see tabla I ) ,

For Further detai ls,  consul t  the appropr iate data sheets.(The

UIA alons takes up 24 pages of  heavy mater ia l  to descr ibe aI I  i ts
capabi l i t ies.  These notes just  scratch the surface.) .

A.  User Port
The user port  connected to one haIF of  the UIA, PAO to ?,

are bidirect ional  data I ines and CAI is a bidirect ional  control
l ine for  handshaking. After reset i t  is  set  up as an input port

and the appropr iate register must be poked to set  i t  up for  output.

Example:  P0KE 59459115 sets PAO to 3 as outputs,  PA4 to ?

as inputs.

CB2 is designed For use ui th the shi f t  register in the UIA.
(Anyone uorking out a good rout ine to use i t  thus,  p lease let  ma knoul

Incidental ly,  the shiFt  register in the UIA is not used by the PET.
B. IEEE Port  The IEEE Port  uses most of l  a PIA, having the A

register in i t ia l izect  far  input and the g register in i t ia l ized lor

output.

The IEEE Port  uses some l ines f rom other I /O chips as uel l .  Lz
of the 15 IEEE I ines (neru is not implemented) pass through Bus-0r iver

/Receiver str ips (see schematic) .  The dr ivers are aluays enabled

ancl  are open col lector dr ivers having considerable s ink capabi l i ty
(qg i t lA).  As a source, hourever,  they have only terminat ion resistance.

Example:  PEEK (59424) reads the IEEE Port .  I f  not  connected,
I  i t  u i l l  read al l  Is due to the terminat ions.

Example:  P0KE 59426rA ur i tes to the Port .
2

The second PIA scans the keyboard,  and the other hal f  of  the VIA
performs miscel laneous iunct ions such as uppet/Louer case controL and
cassette I /9.
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PET HAROUARE NOTES by Richard Tobey

II .  INCREASING I , /O DRIVE CAPAgTLITY

Except for  the IEEE Bus, the I /O l ines ara l imi ted to dr iv ing
about one TTL load or eguivalent.  Useful  buFfers are:

l .Per ipheral  dr iver chips such as the 75451. These can sink 300 fYlA
for control  oF relayse smal l  lamps, etc.  They can stand 30V uhen oFf.

Example:

,+f

/Pfrx

Example I
2

?Rt.

Donrt  mlsul
PEt r.ron I  t  l ike I

x{,.) oe"

tu

1+lE1

re or take

lsU AC on

icaEl /J tz '*__t , - r - .=a9 I  i , r  n.
---r)

oe
+5 LF- }

'/zoo,,A 2fr* Pat J fnr>-
l - r t r - r i l t t t4 ?SuAY
?c--a,:; tnf l

2, Pouer FETS: B.g,  (N( i' r r t IS 6-{-mey 6ive essent ia l ly  inr in l tE
lnput J.mpedance, 80V breakdoL,n and about 3 ohm on resistance.

3.  0pto couplers:  These devices ara useFul urhen dr iv ing

somethlng uhich cannot share a common ground r^r i th the pET. Most

types need mor€ lnput current than can be suppl ied by the VIA. Use

a per lpheral  Dr iver as r . re l I l

Example:  -  1,

Qa.-
: - 'n s*t€.9 fuztC

An interest ing neu part

Example I
I

the 0pto coupled tr iac MOC 3010 ( t ' totolola)

€-
t4
l -

:

1S

fvtt-3o t o

I
v'

fiL

t?t
my pin

the I /o.

on9

+7 t(

Lha4e I

#l-l-
I r t r /o

- l

as gospel  your
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PET HARDUARE N0TES By Richard Tobey

II I .  INTERRUPT STRUCTURE
' - ) f f i .nBreakorSofturareInterrupts)arehandled

by softr^rare pol l lng.

Uhen the processor recognizes an interrupt t t  vectors t .hrough
FFFE, FFFF in R0Fl to a rout ine that First  inspects the procassor

status.register to see i f  i t  Lras caused by a Break instruct ion or by
harduare ( IRA l ine lou).

I f  l t  uas caused by a Break instruct ion,  a Jump Indirect  is

executed through locat ions 0218, C. IF by a harduare interrupt then

a Jump Indirect  is  taken through locat ions 0219, A.

These locat ions being in RAII  may be user-modif ied to point  to
extra user code ahead of  normal interrupt processing.

Noter houever that  the IRQ pointer is used by the cassette

rout lnes and should be restored to standard values before the cassette

Savs or Load funct ions are cal led.

Uar ious sect ions of  the I /a chips can be set up to caus€, inter-
1 iupts through the IRQ l ine.

'  Example:  POKE 5947O)Z enables a negat ive edge on the

: . - j  user port  CAI l ine to cause an interrupt.
Houever,  have your code set up to handle i t  uhen i t  happensl

Also note that  each pass through the regular interrupt code

IU. EXPANSION PORT

tt** t  t "  *  extension of  the Address and Data Bus of  the
pET together ui th some t iming signals and a hardurare reset input.

The 4 high-order Addresses have already been decoded into 4K

block selects.

lroo ;:: ii::: ":"":":"::::;"T:,:;;";'::[i:, :: il"":::::=;:"
port  should be Ful ly bufFeredr preferably ui th lou pouer Schottky.

The PET ragulated poL,er supply does not appear to have anything

extra For expanslon devlces so they ui l l  need their  oun supply iF

they drar,r  morE than say 100 [YlA.

Hor. lever l  u i th these problems taken care of  r  I ' lemory cards such

as SIOO 8K by Godbout (and others) r . r i l l  uork urel l  u i th minor modlFi-

cat lon.
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PET HARDUARE NOTES by Richard Tobey

IV. (cont inued)

Data should be enabled onto the Data Bus through Tr l  State
dr ivers dur ing BOARDSELECT.$Z.A/U.

The memory ur i te pulse should be oenerated dur ing BOARDSELECT.

f z.ffi.FFTTffi.
l lemory s iz ing is automat ic to the top oF cont iguous memory on

Pouer up.

U; I  
.  

REGISTERS

UIA ( Includes User port)  eeaO - EB4F

59457 ORA Output register for  user Port  u i th handshake.
59459 00RA Oata Oirect ion reg. for  0RA. 0=IN l=0UT.
59466 SR ShiFt Register (can connect to CB2).
59468 pCR Peripheral  Control  Register.  80 is CAI controle

O=Neg. edge, l=Pos. edge sensi t ive.
59469 IFR Interrupt Flag Register.  CAI sets BI,  reset by

read of  59457.
59470 IER Interrupt Enable Register.  81=I enables interrupt

by CAl.
594?L ORA 0utput register r , r i thout handshake.

Other ragisters are associated ui th the t imers and other Func-
t ions.  5ee f lCS6522 data sheets.

PlAs EBIO -  E813 and EB20 -  E823
KEYBOARO IEEE

59408 59424 A Register (also A Direct ion ui th CRA2=1).
59409 59425 A Control .

59410 59426 B Register (Rlso B Direct ion ui th CRB2=1).
59411 59427 I  Control .

The IEEE PIA is in i t ia l ized For the A Register 59t124 to read,

and the I  Register 59426 to output DIOI to 8.

Tfr3-e I



BRIEF SKETCH OF PET ^/O
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