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APPLE BAY AREA CONPUTER USERS SOCIETY

This article describes a simple modification to the Apple Il.

which can be used to display, either upper/lower case letters,
when using the Apple Writer Text Editor, or can be used to dis-
play an alternate character set. The modification consists of re-
moving the existing 2513 character generator ROM and replacing
it with a 2716 EPROM. The 2716 contains two character sets.
The first is the standard duplicate of the 2513 and the second is a
special set which, for example, works with the Text Editor char-
acters.

Since the 2716 is not pin compatible with the 2513, an inter-
connect pattern is needed. In addition, certain connections must
be made to the main board. To do this effectively, a small circuit
board is used which holds the 2716 and plugs into the 2513
socket. Three wires from this board then go to “piggyback” soc-
ket extensions on the main board. By this means, the modifica-
tion is simply plug-in and no modifications are required to the
main board. A circuit diagram of this small board and its inter-
connections is presented in figure 1.

How the Circuit Works:

Imagine that your character generator ROM has two character
areas. The first of these is an upper case area and the second is a
lower case area. Switching between these two areas can be accom-
plished by using a high address bit. This turns out to be very ap-
propriate to the Apple Text Editor since it in fact stores the char-
acters such that upper case characters have the high bit set low
so that they will display in inverse video. This bit is picked up
from pin 6 of B13 and is used to select the ROM area from which
the display character is selected. There is one problem with this
method, and that is that the high bit set low tells the Apple hard-
ware to set an inverse character. The result of this simple modifi-
cation is that we now have lower case but the upper case is stili
in inverse video. The solution is to put’into the ROM the inverse
characters so that although the Apple thinks it is displaying an
inverse character it is really displaying the inverse of an inverse.

There is still a problem when you come to observe the resul- ¥
ting characters. They have funny lines and extra information :
which is very distracting. This is solved by getting at the shift i

register parallel load inputs and setting them with a sixth bit from
the ROM. To do this they must be lifted from ground and con-
nected to the little board. Thus pins 3 and 14 are cut and the lead
from the 2716 is connected to the 74166 pins.

A final refinement to the system is to make the selection of
mode software selectable. So rather than put a switch on the cir-
suit board, the mode select address pin is connected to the game
socket at annunciator pin 3. The latch which provides this putput
always comes up with a low output on power-on. The addressing
is arranged so that this gives the normal character set in Apple.
The result is that to the unsuspecting user, the system configur-
ation looks exactly as he has always seen it and he will never
know that there is lower case present. The cise 2 he set and
reset as follows: *%% THE ABACUS 11 *%%

APRIL

MODIFICATIONS TO THE APPLE Il DISPLAY
UPPER AND LOWER CASE LETTERS

by
John Macdougall

For use with the text editor, the conversion to lower case can
be made automatic by putting the lower case PEEK into the edi-
tor HELLO program as follows:

5 D$="": REM CONTROL-D

10 PRINT D$; “NOMON 1,0,C”: CALL -936

20 POKE 1010, 191: POKE 1011,157: POKE 1019,56
30 POKE -16289,0

40 PRINT D$; “BRUNTEDITOR”

S0 END

Other Features.

Because of the independent character sets with this system,
it is possible to have additional characters. You may have noticed
the odd brackets used above. The special characters, which can
be accessed by this system, as currently implemented, are as
follows:

| — esc-control-n
] — esc-shift-m
{ — control-n

)} —shift-m
~ — shift-n
" —esc-shift-n

Easy as Pie?
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CIRCUIT FOR DISPLAYING UPPER/LOVWER CASE
LETTERS USING THE APPLE TEXT EDITOR.

<. FIGURE 1
2/ 2
A7 / ~4\\».£‘\
Aé 2 0 A —
y-Ys 3] 27/6 BYs )
Hé¢ =
Az ‘Ju, v
Az &
227 7
Ao S8
Az 23 p) 22 8/3 -6
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2z /
7 f2) 73 O / -
7 X Az-3 14
/0 SND +2]
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L
20

J14: USE A 16 PIN SOCKET,ATTACH PIN 12 TO THE 2716 at PIN 19. PLUG THIS
SOCKET INTO GANE PADDLE SOCKET,GANE PADDLES NAY THEN BE PLUGGED INTO TOP OF

THIS SOCKET

B13: AT LOCATION B13,REMOVE THE IC (74LS02) THEN TAKE A 14 PIN SOCKET AND
ATTACH A WIRE TO PIN 6,CONNECT THE OTHER END OF THIS WIRE TO PIN 422 OF THE
2716. NOW INSERT THIS SOCKET INTO LOCATION B13,THEN REINSTALL IC (74LS02)

INTO THIS SOCKET.

A3: AT LOCATION A3 REMOVE IC (74144) THEN TAKE A 16 PIN SOCKET AND CONNECT A
WIRE TO BOTH PINS 3 AND 14,CONNECT THE OTHER END OF THIS WIRE TO PIN W15 OF
THE 2714. BESURE TO CUT PINS 3 AND 14 SHORT SO THEY DO NOT GO THRU AND INTO
THE BOARD SOCKET,HOWEVER ALL REMAINING PINS MUST CONNECT TO BOARD SOCKET. NOW
PLUG SOCKET INTO LOCATION A3 THEN REINSERT IC (74166) INTO THIS SOCKET.

Exanple of a Piggyback Socket Hounting. DEVICE=~=~~~ > bﬁﬁﬁ_ﬁﬁﬂ_ﬂ;@}'
SOCKET-~~--~ ~, AL
SOLDER---~~ y
HEADER-~~--- >

A listing of the hex code for the character ROM is presented on the following pages.

*%% THE ABACUS 11 *%* APRIL 1980 VOL#¥ 2 1SSUE# 4 PAGE (4]
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APPLE BAY AREA CONPUTER USERS SOCIETY

This article describes a simple modification to the Apple Il.

which can be used to display, either upper/lower case letters,
when using the Apple Writer Text Editor, or can be used to dis-
play an alternate character set. The modification consists of re-
moving the existing 2513 character generator ROM and replacing
it with a 2716 EPROM. The 2716 contains two character sets.
The first is the standard duplicate of the 2513 and the second is a
special set which, for example, works with the Text Editor char-
acters.

Since the 2716 is not pin compatible with the 2513, an inter-
connect pattern is needed. In addition, certain connections must
be made to the main board. To do this effectively, a small circuit
board is used which holds the 2716 and plugs into the 2513
socket. Three wires from this board then go to “piggyback” soc-
ket extensions on the main board. By this means, the modifica-
tion is simply plug-in and no modifications are required to the
main board. A circuit diagram of this small board and its inter-
connections is presented in figure 1.

How the Circuit Works:

Imagine that your character generator ROM has two character
areas. The first of these is an upper case area and the second is a
lower case area. Switching between these two areas can be accom-
plished by using a high address bit. This turns out to be very ap-
propriate to the Apple Text Editor since it in fact stores the char-
acters such that upper case characters have the high bit set low
so that they will display in inverse video. This bit is picked up
from pin 6 of B13 and is used to select the ROM area from which
the display character is selected. There is one problem with this
method, and that is that the high bit set low tells the Apple hard-
ware to set an inverse character. The result of this simple modifi-
cation is that we now have lower case but the upper case is stili
in inverse video. The solution is to put’into the ROM the inverse
characters so that although the Apple thinks it is displaying an
inverse character it is really displaying the inverse of an inverse.

There is still a problem when you come to observe the resul- ¥
ting characters. They have funny lines and extra information :
which is very distracting. This is solved by getting at the shift i

register parallel load inputs and setting them with a sixth bit from
the ROM. To do this they must be lifted from ground and con-
nected to the little board. Thus pins 3 and 14 are cut and the lead
from the 2716 is connected to the 74166 pins.

A final refinement to the system is to make the selection of
mode software selectable. So rather than put a switch on the cir-
suit board, the mode select address pin is connected to the game
socket at annunciator pin 3. The latch which provides this putput
always comes up with a low output on power-on. The addressing
is arranged so that this gives the normal character set in Apple.
The result is that to the unsuspecting user, the system configur-
ation looks exactly as he has always seen it and he will never
know that there is lower case present. The cise 2 he set and
reset as follows: *%% THE ABACUS 11 *%%

APRIL

MODIFICATIONS TO THE APPLE Il DISPLAY
UPPER AND LOWER CASE LETTERS

by
John Macdougall

For use with the text editor, the conversion to lower case can
be made automatic by putting the lower case PEEK into the edi-
tor HELLO program as follows:

5 D$="": REM CONTROL-D

10 PRINT D$; “NOMON 1,0,C”: CALL -936

20 POKE 1010, 191: POKE 1011,157: POKE 1019,56
30 POKE -16289,0

40 PRINT D$; “BRUNTEDITOR”

S0 END

Other Features.

Because of the independent character sets with this system,
it is possible to have additional characters. You may have noticed
the odd brackets used above. The special characters, which can
be accessed by this system, as currently implemented, are as
follows:

| — esc-control-n
] — esc-shift-m
{ — control-n

)} —shift-m
~ — shift-n
" —esc-shift-n

Easy as Pie?
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CIRCUIT FOR DISPLAYING UPPER/LOVWER CASE
LETTERS USING THE APPLE TEXT EDITOR.

<. FIGURE 1
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J14: USE A 16 PIN SOCKET,ATTACH PIN 12 TO THE 2716 at PIN 19. PLUG THIS
SOCKET INTO GANE PADDLE SOCKET,GANE PADDLES NAY THEN BE PLUGGED INTO TOP OF

THIS SOCKET

B13: AT LOCATION B13,REMOVE THE IC (74LS02) THEN TAKE A 14 PIN SOCKET AND
ATTACH A WIRE TO PIN 6,CONNECT THE OTHER END OF THIS WIRE TO PIN 422 OF THE
2716. NOW INSERT THIS SOCKET INTO LOCATION B13,THEN REINSTALL IC (74LS02)

INTO THIS SOCKET.

A3: AT LOCATION A3 REMOVE IC (74144) THEN TAKE A 16 PIN SOCKET AND CONNECT A
WIRE TO BOTH PINS 3 AND 14,CONNECT THE OTHER END OF THIS WIRE TO PIN W15 OF
THE 2714. BESURE TO CUT PINS 3 AND 14 SHORT SO THEY DO NOT GO THRU AND INTO
THE BOARD SOCKET,HOWEVER ALL REMAINING PINS MUST CONNECT TO BOARD SOCKET. NOW
PLUG SOCKET INTO LOCATION A3 THEN REINSERT IC (74166) INTO THIS SOCKET.

Exanple of a Piggyback Socket Hounting. DEVICE=~=~~~ > bﬁﬁﬁ_ﬁﬁﬂ_ﬂ;@}'
SOCKET-~~--~ ~, AL
SOLDER---~~ y
HEADER-~~--- >

A listing of the hex code for the character ROM is presented on the following pages.
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Stanton has two Apple computers
for use in its Title III program. Some
fourth, fifth and sixth-grade students
at Stanton recently started a com-
puter programming class on Friday
afternoons.

“Computers make learning more
fun and more stimulating. — more

like a game,” said Conner. “The chil-
dren really respond to the instant
feedback. Spelling becomes much
e g e you’”n.lm"ng,,;,n‘

ow to spell by playing ° :
with the computer.” :

The Lawrence Hall of Science in
Berkeley and the Marin uter
Center in San Rafael provide access
toém;md sophisticated computer
fa About 85 percent of those

who-use the computers are teenagers.
Members of Clifton’s staff will be
trained to operate the computer. It is

hoped that parents: will volunteer
their time to'be trained and to help
run the computer center.

*%% THE ABACUS 11 *%%*

788- 04 OC 04 04 04 04 OE 00
790- OE 11 01 06 08 10 1F 00
798- 1F 01 02 06 01 11 OE 00
740~ 02 06 0A 12 1F 02 0Z 00
748- 1F 10 1E 01 01 11 0< 00
7B0- 07 08 10 1E 11 11 CE 0C
7B8- 1F 01 02 04 08 08 08 00
7C0- OE 11 11 0E 11 11 0E 00
7C8- OE 11 11 OF 01 02 1C 00
7D0- 00 00 04 00 04 00 00 00
708- 00 00 04 00 04 04 08 00
7E0- 02 04 08 10 08 04 02 00
7E8- 00 00 1F 00 1F 00 00 00
7F0- 08 04 02 01 02 04 08 00
7F8- OE 11 02 04 04 00 04 00

After construction is complete, care-
fully check all connections. Then install
the board, making doubly sure the pro-
per locations are selected.

Be sure to add the previously men-
tioned POKES to the Apple-writer pro-
gram. Then resave for future use.

You now have a very sophisitcated
text editor for your Apple. You will
now enjoy typing letters, since what you
see on your screen is what you get on
the printer.

good luck . ..

g
b=

R A

A new Co-Resident Applesoft Editor for applesoft programmers.
Now perform global changes/finds to anything in your apple-

soft programs.

am to another. A fully optimized s
Yiete reen with no spaces added and

Append other applesoft programs from

lists your program to the sc
forty colums wide.
disk.

mmber applesoft programs 5 times faster
Automatic line mumbering. All utilities

renumber routines.
invoked with one key commands.

Get a formatted memory dump to help
than most available

Quote ranges of lines from one part of your
top-list command that

ing. Re-

C.R.A.E. changes your applesoft program right in memory and

only needs to be loaded once.

Hardware requirements for all utilities are 48K Apple II or Apple

II Plus, applesoft ROM and Disk.

remumber , autoline, and append.

HIGHLANDS OOMPUTER SERVICES

14422 S.E. 132nd
Renton, Wash 98055

WA. residents add 5.3% sales tax
Applesoft and Apple are LI
of Apple Computers Inc.

1980 VOL# 2 ISSUE# &4
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C.RAE. L..5: Includes global find/change,quote , dump

and List

Disk - $14.95



B 0 00 00 00 00 00 00
00 00 EhiRe Fl 00 EhEE 41 Sii 41 = 0 ¢ ¢
00 00 L4 £0 * 10 L4 81 . 01 # 70 LI
00 LI Il i £0 B 20 (34 8] t 80 & ¥ L
00 L3 #0 L1 £0 B 0 L1 81 ¥ 0 ® b0 3
00 ¥ 0 i £0 ® 80 Lid 81 & 20 L3 ¥0 LB
00 00 1 £0 ¥ 01 1 81 § 10 L I [
00 00 LLL dl 00 LLLL 41 LLi ] 41 LI 11 L
00 00 00 00 00 00 00
¢ & i1 e 0 L1 30 ¥ 0 LLL 30 LI | I LR L a0 H
LR il LA 0 L T 4 0 L I LI 4] LI 4] H
(B R gl (I I 0 Il 3 0 L] 10 it 14 AR gl ¥
EEE 4 L 1 L 11! * 0 Ll 30 thie Ell L I Hhie
(B I (B 1] L ] I 3 0 " 01 (B 4] (B I L
L il L I L 11 ¥ 0 LI 1! L 11 LI I LI
LI | 1 LI I L I LLLL 41 L1 30 LiLd] L L1 30 LLL)
00 00 00 00 00 00 00
Ei 0 L | I (B I EEREE 41 LI 11 131 30 L4 30 (B
L 1] L T L T L] 01 LI Zl L T ; ¥ it
(B I 4 £1 L I & 01 LR 4 ® 10 £ ¥0 LI
L I Eie 51 kS S1 L 01 # B! B 10 ¥ 0 FhEEE
(B I i ] (AR gl ¥ 01 LB 4] i 10 4 b0 ¢ &
LI I L T H i a1 i3 01 LR 4} ¥ 10 ¥ ¥ L
(11 30 LI I LI I ¥ 01 L I i 10 L1 30 LI
00 00 00 00 00 00 00
bR 40 § 01 khiee 41 L] Ell L1 30 L] a1 L 11 L]
L ! L] 01 ¥ 01 L il LI i1 L 11 L I 4
(LN £l 2 01 ¥ 01 (B I § 01 LI 4] EhEEE 41 Bk §
® 01 L1 3l Ehie Ell L il 3 01 (L 31 L I UL
< 01 = 01 § 01 [ I # 01 (B Il L 11 Fid
b 01 ¥ 01 3 01 L 1] LI I LI 11 L3 0 LI
Lt 40 Ehike 41 LA 41 (114} L L1 30 Ehed ) B ¥0 111

) J449F - OQO¢



$ /00 — $4FF

I=Tzegs8se
- =

TETEoUze
= --

ot e

EILSHSIsS

LR L

- e

ESTS=2288E

g8g8s88e

g8g8sg83

g8gx=g8ss

sESs8z3s8

--E--
gzTz=zss

-— U O
<

SBxBw88e

g8z8z8gs

L pepod " pnpd T3



I=zZNNexs 2ES28828H

S — Ty 8
T " —

g8z3=8g8

gz

——
- —

I
1

I3zs=2

0

L1

woSEgzoesE

00 00

L1111 41 § 0
i 01 s 0

¥ 80 § ¥0

3 ¥0 L 0

= 20 Es ¥
4 10 L I
Ehike 41 L I
00 00

L Il LR L a0
L I LR} !
&t 4 (ER gl
L] Ell L T
(I I (B I
E 11 LI I
LL ] 3l L1 30
00 00

L1 30 L4 30
[ 1] # 0
# ) ® 0
# 10 # ¥0
§ 10 § b0
& 10 L 0
L] 10 L1 30
00 00

L1 1 LI I
L I LI ]!
LI I (1] i1
L] El L 11
(B I LI I
LI i Ei 40
(111 3l s b0

---g---
ER b L

EEEE

IS8

——
——

e

ot M v —
— . — —— " —



woYIZI2BEE

T=TzESs8gs=

SSUmusS

Lo

gEg8s832

EhEEE
Liii]

bl R

Hhid
i

g8w38w8g=

g88x888s

gg88z3zs=

Eld
o

¥l
0

et b

00
¥0
41
0

E3L3uSS8

00 00

00 L1 )

00 - Z0

s 0 § 10
00 L] 40

# 0 (B 11
00 LI | I

00 L1 30

00 00

LL di L1 30
# 01 § 0

" 80 § 0
L %0 § 0
¢ 10 = 0
LI 1] LU 30
L1 30 & 0
00 00

4 ¥0 $ ¥
EEE gl ¥ z0
(11 30 i 10
§ 0 B 10
L4 30 $ 10
EEd | " [41]
L] b0 ¥ ¥
00 00

% & ¥0

00

00 B ¥0

00 L] 0

is 0 = 0
LR 0 L] 0
L3 0 # ¥

FIeE - Qe ¢

-
s W



L
EheREiRE
EhbEREE
il
EEkBERRS
FRERERE
ERERRRRE
FhERRERE

FRERRERE
e

LI L1
§EEE
§F
EhE G4
EhE B4
FhE BEE

ALt
EREERRES
ERRERERE

L
§F EE
£ HEERE
LiLiiiid]
Fhibbiee

L
L1
EEbEhe
(il
FhEREE
Liid i
BERERE
L4

EEREEREE
FEE BiE

44
03

13
43
43
03

FhREREEE
ERERRRER
ERERERE
¢ EEEREE
EE RRERE
EhE RRbE
AL L
ERERRRES

ERREEREE

il
EEEE BHE
EhiE BRe
EERE BEE
FhEE R
FEEE B0
FEEE B0

FREERERE
L
EEE SR8
HE GhE
B
FhE BEE
LI
L

kid
§he
kg
L4
Lidd
Lid]
LLL

EHERRERE

ERERREEE

L1

FRERRERE

L3
FERE BHE
EEE BREE
EE BEEEE
¥ REEERE
SEEEREE

L1

EREERREE
FRE BEE
§
EEEOEEE
LI
BEE B
LU
LI

FEERERES
L
EhE BRE

EERERERE
L
E i
§FEEE
EHE BEE
EEE BEE
LLL L L
L 110

FERERREE
§
6 EREEE
§E ERERE
EE BERRE
EE BERRE
EF BEERE
L L

FERERERE
FEE BER
EHE BHE

ke
EiE
FEE EHE

§§OEEEE

£ BREEE

SELE IX<oV -

EEREREEE
EREE Bi
FEEE Hbe
FEEE BEE
LI
L
EEE BHE
§ B

FEREEERS
EhE BhE
EEE ERE
EEE REE

L1
EhE BRE
FEE BiE
FEE BEE

ERERREES
11
FEEE BRE
i FE
§ B

F ¥R
LLI
LB



CEERREER
ERREEERE
FEEE REE
FEE RENE
EE RERRE
b ibibE
EEEREEE
ERREbERE

FhERERES
Lliiii ]
FEEERERE
il
L]
iRl
AR L
§ R

EREREREE
# R
EEEREREE
(Lidiiiid
FRERREEE
FHERERRE
EEEEEERE
FHEEEREE

EhikbEbe
FhEERERE
FEEREERY

(i
L

LA
ERERRERE
FhERERRE

FEEEEERE
LI
EhE B

FRERERE

HhiERRE

L
EEEE B0
(14

FhEREEER
#hEREE
LR L]

FEE BREe

LR L

§ BRRRER

LB

LLLI

FEEREERE
§ HRRERE
¥ EERREE

(L1
iR
§F
§ R
¢ ERREEE

EREEEEEE
§he BREE
BE REEEE
Eh EREEE
FERREREE
FHERRREE
EERRERER
L]

EhEREREE
EhE Bhae
LR L
§ RRERE
EhERREEE
HEREEE
EhEREEEE
FhERRREE

EREREEEE
LI
EEE R0

LU

§ HEH
¥ ERRbER
EEREREE

(11

FEEREREE
EhERIREE
£ REEEE
B bR

LiL]
BF REEEE
AR
EhERiREe

EREEREEE
§FEREE
§§FHEH

§F Rhee

EhEERERE
ERREREEE
FEERRREE
EF BEREE
EREREREE
EF EREEE
LAl
HhERERER

FRERRERE
ki

FEEE BHE
BhE BRER
B R
ERRbERE

LU

L

EREREREE
BE ERRER
R
§ HE
EE BRREE
L
§F
Bh BRERE

ERERRE
§E BEEEE
§ HEEREE
FRERREE
FEEEREE
FREERER
§ REEEE
EE BEEEE

FREERERE
B BEkRE
GREREREE
£ BRERE
EEBERH
B BERES
LR L
Bk BEEEE

d4S L -QQg g

FEERERRE
LI
EEE B
BEE B
EOHERE
FEE BEE
LLi L]
LI 11

FEEREERE
EF BEREE
EHE M
FhEE REE
HEEE B
FEER BEH
EhE B
§F ERREE

ERERRENE
FEREREEE
ERERRERE
FRERRREE
FRERERRE
Liiidi
FRERRERE
FEEREREE



EEEEREE
L]
EhERERY
FhERERE
EhEREEE
L]
FhERREE
hibee

Ll

SSWn=soW

LR
i

88==x=8

% 4 b lebed

2T2=EBE

& by o3

TBUESZT S

-2 b4

0

=

b “eshenpeni 3

00 Lid] 30

$hERE 41 § 10
s 80 L1 40
5 0 L 3]
# 20 L !
LLiid) 41 LI Il
00 00

00 00

00 ¥ 10

" 01 2 10
L] 01 LAl 40
¥ 01 L I
L Bl iE ¢ T
(LR {1 L1 40
00 00

00 00

L4 20 00
(] 4] Lid] 30
i 0 & ¥0
# 0 B 0
L z0 ¥ 0
L1 90 H 30
00 00

@ 0 = 0
00 00

(L ]l (114 40
L Il L I
(B I fhed 40
LI 11 £ 10
(i1 1 L1 30
& 01 00
B 01 00

449 §f -90Q9 ¢

iE
LA

Ll

11
0

I
00

2Iz8s8s8e



WUmSNS

01
Lo

e

2888838

g8x8x88s8

gE88=g8sse

e8g8z3e

g3L3w3Z2

00 00

00 L1 J1

00 § 20

L b0 ¥ 10
00 L] 40

3 0 [ B I
00 LI 11

00 L34 30

00 00

(1147 41 L4 30
] 01 s ¥

§ 80 § 0
L 90 i 0
¥ (! # ¥0
LI 11 k 30
L1 30 & ¥0
00 00

e 0 ¥ ¥0
Bk Sl 4 0
L1 30 § 10
¥ 0 £ 10
L] 30 # 10
BN g1 ¥ 0
® 11 £ 0
00 00

00 4 ¥0

00 00

00 & ¥0

00 § ¥0

is H0 # ¥
e 0 ¢ 0
L3 #0 § k0

F4LP - QoL &

WoDEDDRES

00
00
00



a

AS—
: —— ¢ O — ¢! 21— 4ND AN ¢ ¢ 70 b 94\
AQQL}_TU hQ — ! l}— 290 TV —hl i n -~
r‘.m..m,gjﬁlll S0 =428 dr— 10 Yy — 9 Ql UOZw
90 e— 9/ b— @0 e — 9l Li— {DN
ozmpOoI: N 23—y WN—/d o 88— SO
GENY)  p—wed/dd —8 — Lf— SY—8 <~ Lf— bo
FARININE o BNVN—b o~ I— N—b o 99— %O
0 —ar o G— ¥ LYy —ez §+— 70
(£@) dIN —1z bl— W av— @ bl i
F-Clg - bV —=& Cr— by —{ 22 £ Juz
ey —|¢z z l—ay N} e 2 2o
At [ ] V|—uwy _||o0>l§ [ (}e99A—»A7)-

7m+



.«;.mh/l i (ENY) 7I-hIf -

i

AG+

(H =991hs) hI'E-EY -

(La) 9-Elg -

< 4 ang
1O =~—hl N 20
SO =5 oll—= JO Y
QN) 90s—{9) ,ﬁ b—> QO!II\ IN €] 2 A (A 5)
QN) LO i Y > @y ————— | =—ul \ I0
P8 § IV ———— 1V <l olf—aN9
QlY ekl N ol 7V - T -9l ﬂ bf—* ON
20 =—{az s ¢V b Ll Y gl Co
— ddp-Jiz P hi—= hV QY -2 u L ho
by -t N tf= GV bA A Ll & o co
2Y <512 zl-= 9y LY <oz s+ 10
A -——{hT j | LY Ly <12 .Mu Wi 10
tWedzz O ¢f—<on
N —¢z N Njo IN
wpadbz [] oo (r719)




. b, _.
m_d O —1 ¢! U — ang —
X3 : hO — k! = Q0
A L— so—s alb— lo—"
ﬂm y W% ON) 9Qe— 9 w bf—e @0 (ON) ON &gl 2if—e N
: 3 o) LOe—Ll ¥ 22— Y ———— | — b I 10
s 8 (e T alf—s ANG —
Q n. —OIV—bl ) W— Ty ——— Y —{a b+ N
4 30 —or- - S—W—-Ww—u B 2f— o
F M) goe—2 nW L= QNG — — AN —1Z ht— hY ————— sy —1 2| ».m. t— ho —
L vel b 9= 20 Y —z O Sf— Y ——— IV —{ bl 0 9— <© |
w mnHro, W Sp— a1 BY —¢t o 22— 9Y —— Y — o2 n et T
ho I e o Iy duulfu D lp— LY =——— Y —\T R 1o
<_JH4[ (4 m__l < 1o L) \Il by — 2t p\hlu ¢+—o DN

(Ng mrH.ﬂ <\ ~ Zh= QT —» 9-L9 ¢ ON e—|% Z|—e DN
L » bi | p=— VII—G-p1 . N ¢—| bt ( Foih GO~ A7)
s A 3 ks N D A [4
>N
N\
Q_
Xty
N N



g
ﬂ.mr.do&. IO + 1L Siddy .
W A U |
% ﬂd.r« il Fno.ln. U= AN9 —
H m_“..w.w:..h hO —M np— 0
|'€~-eY #—p—— SO —% - 10—~ -
ON)9Q —{x ..m V— 90 l\.uz €1 U~ IN
daLs ONLO—u 4 gf— QY —— ¥ —N n— 10
I 9 e Yy —— W S—4AND
PIV—u ;3 =729 — ev—n H & }—n
[ w y & FQ itz s¢— €Yy — r(“... u%.m  } SQ
- ddp—{1* OV W= hy —— Gy —t ¢~ hQ
S o e T e = | oo T ful |-
¥EI — .w "H— W0 — Mg gy —re V2 9y —— Lyt sf— 20
mnmal! mmalﬁu MV np —he Ne = ty——gy—sx M 4 10
hO—71 wn rlﬁnw . bV —{x wn S IN
ﬁ..a..l.:Wm.. S 1o IN —fet N 2l JN
ShI—© 7,m.~l.£.n — 07—t (Me H— 90,
nda> M (Yo~ I—VIT “
* A )W..f
(&L Pp (La)
€-¢8 9-9
LSZSTRhL

¥FILIVWAY FSYO ¥YIMOT7 TNY ¥IJdH7 SIAYT WIr



Normal Mode

Vides
Values
or8 - Inverse. eor | o-1F>
) .
oo F/aslunj L 4Y0-5F>
oo
00 Upper Case
joo |
Letters
lnverse or <20-3F
Fla 5;,),29. <60 - 7F>
sSpecial
'S'jmbofs pe
<go0-9F>
Norma [ <Qo -DF>
oo |
Loo C/p,aer Case
Qo , i
Letters
, <AD - BF>
Norma [ <ED-FF>
, Spec/.Q/
Sjmbo/:s




Lower Case Mode

nd
()
W
X
X

!
|
i

Videe
Values lv
5 Nermel or <o =IF >
DD O DXDXDAXIFF |
XIXDAF XXX X FF Flastiin K4o -~ BF >
XD DA XX FE ‘3
XX X VA' - XX FF Upper Cose
XA DD X R4 FF .
DO DD X)X FF Letters
OIXDG FF
co

A
DO DDDDL

)
)

. Neormal or |£20-3F>
P GO X&)

XA RDDAT] - £ Fla= hr'nj 6o ~7F >
XXX XXX £ p .

WA ST N AN\ NS

MOZPTOZOZ Iz /:g Special

SOOI DD

DX

X

A

AR

[
I SISO - - = mbals
XX SO TR £ 2 Y
XXX P XXX XIXIXIF £
<80 -9F >
= |
E Merwal <Co-bF 2
7
3 Lower Case
F
£ Letlfers
£
E
— <AC -BF D
Normal {EO-FF >
SFQCI'GI
5&»4419&/3




6 50

)
DXIXIAXIXIREA A 7 B
XX DX
<X -/
RO 2O
- RIXIAX
ROZOZN
RSP

T nMm
S~>»

0
R

™
D

RIRIRIRIRIRIRIR] £ 7

Lower Case Mo /e

OO0 ———90Olo
O0OWw——=00

oLuUumLmwv L

OmMm~~~Mom

D 1

Q0 -00~~—

X
O X

DX
XXX
PO

2
n=hmm

<]
4
b

O-NILm——Mm

Norma (
Low er Case
Leters

Merma [
Spec o/
Sﬂmbo /3

Nermal o
Flas hmj
Specia!
Eyd%b

Good "R”

vs Bod “R”
on ARAQLS
DoM #2327

Videe
Values

< 20-9F >
<Co -DF Y

CAD-BFY
<EO - FFD

{2o-3F >
e -7¢ D

<92/p2)



James FPaul Davis™s
Apple 1ILC plus

Hardware Modifications




ROM socket converter
Flash Control ler
7L, Case Adapter



Apple IC ROM (D@ - F&)
+o 27/ EPROM Socketr Converler

?:\7‘;(:

2 \¥
Sockeﬁ'
[

[N

4
2

7y
V. M

| |
24 Dl
Header



APPLE ZL/IL+ ROM Sockel (DY - DE)
Co 27/6 EPROM Socketl Convericr
Connections Z)K'ljrqmo'

24 DIP 2716 EPROM
Seckel P\uss ivite This.

(W

Pin 4

/e

REE” 777

Ground

i

EH DIP This Flugs into
Heoder ROM SockeT,



g
ﬂ.mr.do&. IO + 1L Siddy .
W A U |
% ﬂd.r« il Fno.ln. U= AN9 —
H m_“..w.w:..h hO —M np— 0
|'€~-eY #—p—— SO —% - 10—~ -
ON)9Q —{x ..m V— 90 l\.uz €1 U~ IN
daLs ONLO—u 4 gf— QY —— ¥ —N n— 10
I 9 e Yy —— W S—4AND
PIV—u ;3 =729 — ev—n H & }—n
[ w y & FQ itz s¢— €Yy — r(“... u%.m  } SQ
- ddp—{1* OV W= hy —— Gy —t ¢~ hQ
S o e T e = | oo T ful |-
¥EI — .w "H— W0 — Mg gy —re V2 9y —— Lyt sf— 20
mnmal! mmalﬁu MV np —he Ne = ty——gy—sx M 4 10
hO—71 wn rlﬁnw . bV —{x wn S IN
ﬁ..a..l.:Wm.. S 1o IN —fet N 2l JN
ShI—© 7,m.~l.£.n — 07—t (Me H— 90,
nda> M (Yo~ I—VIT “
* A )W..f
(&L Pp (La)
€-¢8 9-9
LSZSTRhL

¥FILIVWAY FSYO ¥YIMOT7 TNY ¥IJdH7 SIAYT WIr



zq—u.-u—s
Sy T Y oy

WINT2S%S

WIS DTNS

e

---.’”-‘ﬂs
— e e Y =

egeoece
eSocece

— et L, e =y
— ey S — T -

e bl 21 )
— Yy T gy S

====zses

%®3III3IT3

¥o2WSTES

gomonoss

fA=USIe

228288

=38883%8

==g33338
-—

==g33°



PR

3Iz22sE8ss:
-_-

«""e" =

gI=8os

TETYQHI

T3S

TIxTZT8=E

2222338

gzg38=8se

8838388z

283=z8s8

83IT=ZT=8=

ITYIYTsz

wsg3IBERS

-a.-io-

.-

SSSNwTS
e

w3gSzTee

IS8z

€o83IIB3I

8338

8x3x388

g88zx38338

88z8zss=

!--:--
- £
wooesYus



A " ey s 8
—n-—-——‘!

Add =t v Ll
R e

EE=nwen=8

WINTRS%S

S — e o == 8
B R R

.- ..
cocateace

pets b bt

So=masn

oy - —

anmnnSss

oy T oy ‘
S g ot

®I3I3IZTZ3
P !.‘!

‘-. ==

oW TeE

wuInuEsz

883388t
-—

=2323333«3

==833338

=835



Ll J 3
3§ 3
SSWC sy

8-
..i-..

2TIuBIB

SSEnw=s8
i_2
SSTE==TSS

SSE===s8

SESESTBTEE

IS

Rl

SSWUnmn=S

8333338

sSggssne

=233

> e e
==2838
' ——— 8

88x====ss3

SLLRuE3S

s8=g88s8ss

i -

2883332

L b L L Lt b

f23.32f

SE88E8Es2

§--8

8838

2S=n=esE

2_=E3S=8
-—



$83.3 Z
$zszsss
Shkhauss

ShHsThESE

i d e fod b

brad oot ol bl

SHUEHESE

zs ss§
;zzss
frd g v~ i+~ Predrvive v

THISTHL2E

“$3338 t
$esssss
brad i< { e v fred v

g-22
e
HEISSHEuE

$EEsss
$EEIIIE
ShhhhhI

et

waatasut

bt ot ol g

frod d v b rod b

23 3=
gSEEEE
B S

$83°C0-%
gEEsEss
WEWS STt

$33E3~ i
s3z3sit
bt e e

bbb

s

b ok o ok rud ok

brad |~ Prod o o

- - o
gz -:si
TIESIST
peed - [t e

cumEsas

SHHShbEE

thebrbeS

chEelutet

SEEERESE

i ol d

it riiebd

’&2&Eh°&

:i!ii
wwc Frad T g T
‘:-

:i: §

HH&EEHH&



ateketet

coatsask

!‘- !:ii
sziisz
o] e rod Pog e
- E-o-
fsish:s
o & v Pty vt g

prLststek

i i e

e

fradvod o o o i

ket

Bl

Erefthes

b4 4

Rt

i

[

fer, el

b v o] rad ol

o brag refvag g v

it -3
it
Frad ot red ~d v T rad
s;iii;zz
$5zzz3l

SCnhhlser

bl v e e

N

SChTmMuct

‘- i
;zsiiisi
Sholvgor
A W e = -
-3
Bsic.iii
g 8 i P o g T
R -~
!gigii
] v vog 8 g v PP T

=

THRECTLSE

g i o o o g

cHESsSHIE

chgfetes

ssihi::

cleketck

chEIEskrk

gefrnotek

o

cheketck

[ i

prag v e ol o 1

sigins

cHETHEDE



S8YW=w=ss
R g
SIS

LBE==2=sS

838388

SS¥==oesS

S838s30e

- 3¢--i
=8Iz

weage
<

8—-.—.”
— Oy

2 323 2 3 10

g=88s88ss8

Sl |

2333338

Basgact

S822gs8s8

2EB=ITB=

- ap
———
e =



I3z88sss

-E:;:;-
Ts=wguss

Bk T X )
o S A e o OO W

$3Iu3Iu3Is8

ssgS388

b2 3% 32 323

22282888

238T8=8

g8g=38s8

833=338

ITyIgTse

sEe===\8:z8

“IYIVEES

S33TwTe

IS8I3338

gI39ITE

88x=8=8s8

SITB=E/ISES

28338338

28383282

i--i.-
R
e==ezs=8

et bt



090009933590

s /&jmr/ Mac -

Deugal LCA

Dav:

\fx

7 a%

L c :

sttt ...:m




Gnd







