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77-68 CPU BOARD - VIEWED FROM COMPONENT SIDE 

Showing positions of componen ts and straps . 
Join AO - - A7 to AD - - A7, and a,b,c etc . to a,b,c (8 way ribbon 
cable makes a neai job; use sol id cored type such as Doram 10 way 
miniature cable No 357-491) 

Note; all IC' s are the same way round, al J straps are parallel to 
board edges. 

FiG.4 CPU BOARD - LAYOUT OF MAJOR COMPONENTS 
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'ADDRESS' 
SWITCHES 

TRACK SIDE 
OF BOARD 

~ 
COMPONENT 
SID E OF 
BOARD 

REAR VIEW 

+5V '07' 
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:.a: O-+~-+-l H i'--<) 
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IJ"J o ~~~..j.....i H f-() 
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t;: 
;:5 li~-"'JH-I 

Si2 

38 

40 

4S 

0----11--065 

E
S2 

SET 

.5 .. I lOA. 0 , 0-:.:;.;;.;.:.; 

SO !'tAlT 

+5V . 
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06 * 
05 U) 

::> 
04 tD 

03 « 
t-
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« 
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* R6 C) 
w 
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RS « 
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R4 
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R3 a.. --0 
R2 w 

a:: 
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I a.. 
RI I 

U) 

! 

R~ j 

* NO WIRING REQUIRED TO DATA 
BUS, AOOR!SS BUS, SPARE alP 
OF DATA REG; MISC TIMING 
AND BUS CONTROL SIGNALS 
IN BASIC 77 68 SYSTEM 

NOTE; DATA AND ADDRESS 
SWITCHES; 
OPEN CIRCUIT :'4' 
CLOSED :'0' 

FIG.5 77-68 CPU BOARD CONNECTOR WIRING 
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IS 
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TO )( 13 (6 BO 0 ) 
r---------------------, 
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D3 

42 

03 

15 

43 

02 

6 

~44 
01 

00 

145 
DO 

\ ____________________________________ J 

DATA BUS 

TO XI3 (6800) 
\ 

D7 D6 ID4 

3 16 5 14 12 - -- -

- - - - -
2 15 4 13 6 II 

38 39 40 41 

D7 06 D5 04 

DATA BUS 

FiG.6 OPTIONAL BUFFERS DM81L S9 7 
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4 AMP RECTIFIERS 

EARTH 

OR 

100,., 4·3v 

,.-----------I'--I'---r--l'-----_---1)-_------1~ __ - +5v 

.~--~------~----+-~--~------~~~ov 

TRANSFORMEA/ RECTIFIER REGULATOR CROWBAR 

FIG.7 POWER. SUPPLY 
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FITTING WIRE LINKS 

The ea siest way [s to IVlti.!OSut<i! slG!.:ving to length . slide on to leng th of 
22 S.W.G. wire leav ing 1J2" bare wire either end I bend and insert .. 

FIG.8 NOTES ON THE PC.B. WIRING 8 WAY RIBBON CABLE 
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Table 1 ---
77-68 Comeonent Distribution 

Logic 

Xl 7404 Xl3 6800 
X2 7495 X14 7400 
X3 7410 X15 81LS97 
x4 7400 X16 81LS97 
X5 742 8 o r 74021: Xi] 2112 ) any type 
x6 7428 or 7402~: x18 2112 ) & speed 
X7 7430 X19 7402 
x8 74 157 X20 74LS75 
X9 74157 X2i 74LS75 
Xl0 7474 X22 74125 
XI I 743 2 X23 74J25 
X12 7432 x24 7400 

Resistors (a 11 ~ Wa tt) 

Rl 430 R20 4.7K 
R2 430 R21 4.7K 
R3 430 R22 4.7K 
R4 430 R23 4 .7K 
R5 4.7K R24 4.7K 
R6 4.7K R25 4.7K 
R7 4. 7K R26 4.7K 
R8 4 .7K R27 4.7K 
R9 4 .7K R28 4.7K 
RIO 4.7K R29 4.7K 
Rll 4 .7 K R30 4.7K 
Rl2 4. 7K R31 270 
R13 430 R32 430 ) 
Rl 4 430 R33 430 ) 
R15 220 o r I K,': R34 430 ) 
R"16 220 or 1 K,': R35 430 ) not mounted on 
R17 22 R36 430 ) p.c.b. 
R18 22 R37 430 ) 
R19 4.7K R38 430 ) 

R39 430 ) 

Caeacitors 

Cl 0.1 uF c8 O. I uF 
C2 33uF+ C9 O.lu~ 
C3 33uF+ CIO 33uF 
C4 0.1 uF en 0.1 uF 
C5 0. 1 uF Cl2 33pF 
C6 O. I uF 
C7 O. I uF + s i mil a r sma 11 electrolytics or 

LEDls 9 off Cr1: sta1 5 MHz 

Switches 

51 Single po le n.o. push 52,54-511 Single pole on/off 
S3 5 i ngl e pole c.o. push togg 1 e 

Power 5ue2i1: 
+5V at 1 Amp . See sepa rate diagram. 

;', opt icn 
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Tab le 2 

77-68 Components List 

3 off 7400 x4, X14, 24 1 off 7495 X2 
1 off 7LI02 X19 .2 off 71:.125 X22, X23 
I off 740 if Xl 2 off 74157 X8. X9 
1 off ] Lr 10 X3 "):;2 off 81LS97 X15, x16 
2 off 71~f28 X5, X6 2. off 2112 Xl?, X18 
] off 71;,30 X7 1 off 6800 X13 
2 off 7432 Xll, X12 
1 off 7474 X10 
2 off 74LS75 X20, X21 '/::. optional buffers 

Resistors Capacito rs 

20 off ~,7k ~ \,v 3 off 33uF 6.3V ta nt 
," 2 off 1 k Jw 8 off 0< 1l..lF ceramic 
14 off 430 ~ w off 33pF 
1 off 270 -i It" 
2 off 22 0 ~w 
2 off 22 ~w 

L. E. D. I 5 9 off Swi tches -----
17 subminiature toggle swi tches 

Crys t al 5 /'Idiz single pole 2 way 53-19 
push sing le pole n.o . S] 
push single pole c .o. 52 

,', o pt ion 

Low pro f i 1 e socke ts 2. off 16 pin 

off 40 pin 

3 feet 22 s .w.g. wire and sleeving 

foot 8 way ribbon cable 

Pr inted Circuit Board 

Edge Connector, 77 way + polaris ing key 0.1" single sided . 

39 



~~ 
ACCUMULATOR AND 1,'(MOIlY INSTRUCTIONS'}> f" 

f\~ 

AOORfSSING MOOES 

[_iM~~i!i~~~£!:]~-~.I.I~X- HIND 

O[,~~~~I~!!~ ___ ",~~~n~lc LO~ ___ ~ __ I _~_~_: ~~-= OP , 

A.!d AIJOA 31: 1 ] gR 3 ] All 5 2 88 

11.001; til ] 08 3 2 It: fO 4 
Add 1\lf! 1 111~ 

Atld wIth C-tu't 

Aillt 

lh! lUI 

CltM 

Compa,e 

Ctll'II" ~ ' " Af. fltllls 

COIIII,icIIIPllt.I's 

Cum::I" lIlrllt , l's 

AlIA 

III/CA 

AIl"t: 
ANIlA 
ANOB 
811 f, 

811 0 

Cl fi 
CI RA 
CLAU 
CMPA 
CMPU 

CIlA 
_ COM 
COMA 
ro~foll 

NEG 

(NrljJlcI NEfiA 

NIGH 

Uo?lim,,1 AlitoH. A OA/\ 

OCUl'UII:II, 

luuemr.1I1 

O •. lui:lml'ilt 

Pull 0 .11 ,1 

Rora, .. hit 

ShIh lefl . Afllhlllf'ln: 

O[C 
OECA 
orcs 
WIIA 

fORU 
INC 

INCA 

INca 
10M 
lOAn 

ORM 
ORAD 
PSHA 
pSlm 

rULA 

PUI" 
ROL 

IIOLA 

ROLR 
ROA 

ROAA 
Rona 
ASI 

ASlA 

ASLB 
ASR 

ASIIA 

ASAB 
ShIh UIII'o!, lIHJI[ t Sf! 

LSHII 

t sr:n 
SIIlIr.I\ C: llllr 51 fl.A 

SlAB 

Slob!.,ul SlWA 

SI/88 
S(,hl!.II.I"!"t IlIl.s Sli A 
SulJlr \\f1,1I (my $I ~ CA 

SI : C~ 

lfdll ~ t l ! 1\( l' llIl"s l AB 

l il A 

h'il, 1"111 or MUIUS 1 Sl 
I SlA 

l SI B 

UGEND : 

01' Olll'U" :'1I Cq~ " · flln,nln "1;,,11 . 

NLJI"I~ 'I ril MPU (:ytll"; 

NUlllhn uf P" 'lIIJnr Ilvl"S 
fI(. ; j !ll~ ;'h( Plu, ; 

',rrthll ll'II, ~,1, " ,,\. . 

80u:,:,111 f,NO. 

Bg I 

VJ 
~4 

( 4 

a~ 

81 

Cl 

811 
CB 

H, 
er; 
RA 

CII 

99 
09 

94 

U4 

9~ 

05 

91 

01 

98 

08 

96 
06 

911. 
Oil 

" ~l 
f'J 

M 
[ 4 

Al 
El 

63 

60 I 

K9 
f9 
1J4 

J 4 

85 4 

F5 
If 

Bl 
Fl 

10 6 

f,A 1 2 711. 6 

A8 
ES 
6C 

11.6 
If, 

/III. 

EA 

69 I 

2 I 8B 4 
2 fB 
2 IC 

B6 4 
F6 4 . 3 

811. 4 3 
fA 4 3 

19 6 

66 1 7 16 6 

6811186 

6/ I 2 11 6 

1 14 6 

1

64 

91 2 AI 81 3 
F / . 3 01 ] I [J 

80 ~ U 21 J\O 
CO 7 ] 00 7 10 

EO 4 

J 0 4 

87 ] 9] 1 I A2 

"_'I __ ' L:: 

82 4 
[2 4 

10 6 

t.: 'HlIi.'.I'1 'ndu \lVe 0 R: 

G:) Ho olcd!l [x ch ",lve OR; . 

M COllllller'I(:1l1 01 "1 ; 

1,,an\ II" Into . 

f!l l '. Zero; 

00 flVIt! bro. 
MSp ll1 ! , ft 'lIl~ til II,,'IIIIIIV IOl.rlluIIIIUIIII , '11 I"j,,' ~: I ; It : ~ PUHI!I'f , 

~Ol" I\l f ll' lIlI l .II \I ' .. 11t1l ,· .. .. ' " '1 mOlt!- 1It \I'tIlIHH 1 ~ .. ' r ,I t( lt :,kl1", thp. I UIUIlIII 1(11 Ir.~Pll l n 'ld"Il's\If1~ 

IMPliED 

OP -

111 2 

4F 

~F 

11 

43 
53 

40 

50 
19 

4A 

511. 

4t 
SC 

36 
31 
32 
33 

49 

59 

46 
56 

48 
58 

4/ 

10 1 

16 

II 

41J 

SO 

Table 3 6800 Ins truct i on Set 

BOOLEAN/ARlltlM[TlC OPERATION 

(All 'tt,nef labeh 

refer 10 tonrent$) 
--. ' .-- ---~-. - ,---------

AiM " A 

B'M ' M 

A" 8 - /\ 
A. M t (: 'A 

B t M I C 'II 

A - M -1\ 

a'M -6 
A-M 

e - M 
00 -'M 

00 -- A 
00-8 
A - M 

B-M 
A - 8 

M 'M 
A -' A 

8 ' 8 
00 - M • M 
~o .. II -. A 

00 - 8 -8 
Con"llcllS &1I1<lry Add. 01 8 CO CharOltltl S 

into 8CD f 01 mal 

M -- I -'M 

A - 1-'11. 
B-1 .• 8 

A(+Y" '· A 
80M - a 
~"I - ·M 

/I<1 · - A 

S<1 .. 8 

M - 'A 

M '8 

A' M - II 

O--[LH LU TI 

A -M 

!l -M 

A 1.1-A 

8 M-8 

A a'A 

bl .0 
D 
C 

A M C-A 
8 - M C- 6 

A -8 
B ./1. 

M 00 
A 00 
U - 00 

CUNDITION ~OOE SYMBOLS 

N 

l 
V 

C 
R 

S 

Hi.!tf carrv Iram bIt 3; 

InlCffl!ftl rrtJsk 

~t'CJ" II\"~ hlljn bIt) 

b~ln (uyl,') 

Ovtdlnw. 7\ LOnlllll!l1ll!lll 

C~Jr\, hUlIIltit 7 
Reset Alw,}'I\ 

$f-r AlwdY'\ 

CO~O . CODE R[G 

_5_ 4 3. 2 .- 01 
H I N V C 

.! !! 

• ! i 
• I I 

I • I 

• I 
II • 

. . 

T I'~I (j11 \1 SI't 11 trUt', t! CJfl;,1 ulh('t,'" v' 

Not AlTr" ... d 

( i ) 

l •. 



POINTER OPERATIONS 

Compare Index Reg 
Decrement Index Reg 
Decrement Stack Pn" 
Increment Index Reg 
Increment Stack Pntr 
load Index Reg 
load Stack Pntr 
Store Index Reg 
Store Stack Pntr 
Ind. Reg ... Stack Pnlf 
Stack Pntr .... Ind. Re<J 

OPERATIONS 

Branch Always 
Branch If Carry ClNr 
Braoch If Carry Set 
Branch If = Zero 
Branch If ~ Zero 
Branch If > Zero 
Branch If Higher 

Branch II '" Zero 
Branch" lower Or Same 
Branch" < Zero 
Branch" Minus 
Branch If Not Equal Zero 
Branch If Overflow Clear 
Branch If Overflow Set 
Branch If Plus 
Branch To Subroutine 
Jump 
Jump To Subroutine 
No Operation 
Rtturn From Interrupt 
Return From Subroutine 
Softwa .. Intmupt 
Wlitlor I,,\lrrupt 

INDEX REGISTER AND STACK MANIPULATION INSTRUCTIONS 

BOOLEAN/ARITHMETIC OPERATION CONDo CODE M ' 

i514TJT2T1 ;" , 
MNEMONIC 

~~~_~IRES!~E~ EXTND IMPLIED 

OP j -- i # I OP 1·-. # r OP i - i # I OP - # I OP - # BOOLEAN/ARITHMETIC OPERATION I H I I ! N!Z V I C 

CPX 
OEX 
OG; 

INX 
INS 
lO X 
LOS 
STX 
STS 
TXS 
TSX 

BC 3 3 9C 4 2 lAC 16 I 2 BC 5 3 

I I 

09 4 I 
XH - M, Xl - (M + 1) 

X -I-X 

CE 
BE 

MNEMONIC 

BRA 
BCC 
BCS 
BED 
BGE 
BGT 
8HI 
BlE 
BLS 
BU 
BMI 
BNE 
BVC 
BVS 
BP l 
BSR 
JMP 
JSR 
NOP 
RTI 
RTS 
SWI 
WAI 

I EE 16 2 FE 5 
AE 6 2 BE 5 

HI7 2 FF 6 
AF I 7 2 BF 6 

i [ 

3 DE 
9E 

11 ! 
i 

OF 
SF 

3 
3 
3 
3 

34 4 I 
08 4 I 
31 4 1 

35 4 I 
30 4 1 

SP - I .... SP 
X + I .... X 
SP+l - SP 
M ... XH. (M + 1) 'x l 
M ~ SPH. (M tIl' SPl 
XH-M. Xl " IM + 1) 

SPH'- M. SPl -. (M tIl 
X - I-+SP 
SP+l-+X 

JUMP AND BRANCH INSTRUCTIONS 

lRElATIVE INOEX 

OP - # LOP -

20 4 ' 2 !I 

24 4 1 2 

25 4 ~ I 

:~ I: 2 I 
! 2E 14 2 

22 4 2 

~~ I : I ~ 
20 I 4 2 
28 4 2 
26 4 

28 4 2 
29 4 2 
2A 4 2 
80 1 8 2 

I 

6E 4 
AD 8 

I EXTNQ 

# OP -

2 7E 3 
2 80 9 

I 

! IMPLIED 

# OP -

I 

I 
I 

• 

# 

02 2 I 
38 10 1 
39 5 1 
3F 12 1 
3E 9 1 

} 

} 

None 
CoO 
C=1 
l=1 

BRANCH TEST 

N (±) V = 0 
z. (N (±) VI - 0 
C+Z=O 
Z + (N (±) VI- 1 
C + Z = 1 
N (±) V = I 
N = I 
l=O 
V=O 
V= I 
N=O 

See Special Operations 

Advances Prog. Cnlr. Only 

See Special Operations 

CONDITiON CODE REGISTER MANIPULATION INSTRUCTIONS 

CONDo COOE REG. 

OPERATIONS MNEMONIC ~~'-D:l 800lEAN OPERATION I-'-:+-~+~'--I>--:.--+ -~+~ 
I Cle", Carry I, CCLLC

I
' !I °OEC 

I,. 22 1 11 0
0 

',C
I ! Cle.r Inlerrupr Ma<k I - R - -I- -

.
1 Cle,,, Ovetllow ! C LV ! OA : 2 I 1 0 - V - I - • - R -

i Sel Carry : SEC i 00 I 2 • I I -. C -\- -I- -'I s 
I Set Inlerrupl Mask I SEI IO F : 2 I 1 II I -I - S - -\- -
I Set Overllow Sf V i DB 2 i I I I ~ V·' - I - - S -

I Atml" A ·'eC R I' TAP 106: 2 I I A~CCH - -.-@2----
I I -1-1-1- 1-1-L£CH " Acml \t_A __ ,~ fPA I 07 : 2 I . __ C,.C'-R_4_A ____ "--'-_-'-_'---'-_'---' 

• - - - -

CONDITION CODE REGISTER NOTES: 

10 
11 
12 

IBil VI 
IB., CI 
IBit CI 
(B,I Vi 
ISII VI 
(': .tV) 
(8 11 NI 
,B ., Vi 
IB It N, 
iAU 

IBit I) 

,Aln 

(Bit set if lest is true and deared otherwise) 
T.,t Re,,,1t ~ 10000000? 
rest He,,,11 0000000(j? 
Test DeCimal value of most significant BCD Character greater than nine? (Not cleared if previously set.) 

T est Operand 10000000 prior to executlon '~ 

Test : Operand ~ 011 11 111 pro or to execution? 
Test Set eqllallo ,.,1I1t 01 N(±)C al ler shih has occurred . 
Test Sign bit of most sign lf ,can: , MSI byte = P 
Test 1\ c i)jnpl p'JO.~1l 1 O\.' ;£: rf~ ow from subtrac tio n of MS bytes? 

Test R~~sullle$s thaillera? iSit 15::: 1) 

LOad CandHi::." Cude Register from Stack . (See Special Operations) 

Set when Interrupt occurs. If previously set, a Non·Maskable Interrupt is reqUired to exit the wait state 

Set according t .;;. :r.-e can.tents of Accumulator A 

-1-!CUI1 1CV --1-' - tl- -_ !e l • _I_ . 
• • • ! • • 

1

-: · · · · · -® t R --® I R _ 

_-®tIR­
- -@ t R -
••• -I- • 
- - - -I- -

CONO. CODE REG. 

5 .. J 2 1 0 

H I N Z V C 

• • • • • • 
:::1: 1 :: 1 

: :::1:1
:: : 

: :1: : :1:_ 1.' 
- - I -I - -- -1-1- -1-\ __ ,_ . : . ~ 10 ~ 

___ lol_ : _! 
__ 1_

1
_

1
_

1 
.. 

: -1- 1 -
1

: : : 

: =. =1' : I: i: 
- - I -, - I - I -- - _1_j_l_ 

i
- -I-I- i - : '­
--@--I 

I: I :, I :11 : 1, : ,.: I 
• @I - - -I- ! 

Table 3 6800 Instruction Set ( i i ) 
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1 o.v 40 05 
2 O.V 41 04 
3 +5V 42 03 
4 R/W 43 02 Data Bus 
5 SEL 44 01 
6 E 45 00 
7 blank 46 D7 
8 HOlO 47 
9 5HHZ 48 Db 

10 ClK 49 
1 1 IRQ 50 05 Data LED's 12 NMI 51 05 
13 A'/J 52 D4 & 

14 Al 53 04 Spare Data 
15 A2 54 D3 Reg Outputs 
16 A3 55 D3 
17 A4 Address switches 56 02 
18 AS 57 02 
19 A6 58 DT 
20 A7 59 01 
21 A'/J 60 O'/J 
22 Al 61 00 
23 A2 62 D7 
24 A3 63 06 
25 A4 64 D5 
26 A5 65 04 Data Swi tches 
27 A6 66 03 
28 A7 Address Bus 67 D2 
29 A8 68 Blank 
30 A9 69 01 
31 A1~ 70 Dra 
32 A 11 71 'RUN' LED 
33 A12 72 J RESET J 34 A13 73 To Control 
35 A14 74 LOAD Swi tches 
36 A 15 75 HALT 
37 o.v 76 +5V 
38 D7 "\ 77 ov 
39 06 78 ov 

Tab le 4 77-68 pin assignment - edge connector 
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Appendix 1 

Binary, Deci mal and Hexadecimal Notations 

Although the 77-68, I ike most other computers, actually handles information 

in binary form, human s l,ave grea t difficulty in remembering long strings 

of '1 's a nd la's. However, by taking groups of 4 binary bits and 

express ing each group in 'hexadecimal' (base 16) format, we can write 

binary patterns in a more readable form. 

Binary Hexadecimal 
MS B LSB reeresentation 

o 0 o 0 0 

o 0 o 1 

0 0 0 2 

0 0 3 
0 o 0 4 

0 0 • 5 

0 0 6 

0 7 
0 o 0 8 

0 a 9 

0 0 A 

0 B 

o 0 c 
0 D 

0 E 

F 

No tes ; MSB mo st significant of 4 binary bits 

LSB least significant 

Thus eac h 8 bit word can be express ed as two hexadecimal characters; 

Binary (e .g. inf as stored in comp ut er or set on data: 

switch re g or displayed) 

Hexadeci mal (as vn i tten for human use) 

And a 16 bit addres s as fou r hex characters; 

o . . 0 ~ 0 0 . .1 1 'i 1 1 0 1 0 ~.1 ~ ............... -.~~~ "-v- --' 
6 1 F A 
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Generally the information conta ined in an eight bit word is considered 

to be a positive (unsigned) integer in the range 0 to 255 (decimal). 

(In practice the information may instead be an ASCI I coded character, or 

two BCD digits, or whatever else the user decides - but ignore these 

possibi1 ities for the moment). Then each binary bit in the word has a 

particular value; BO (least sign ificant) = 1, Bl = 2, B2 = 4 - - - B7 

(most significant) 128. Thus for example; 

o 0 0 001 128 + 2 + 1 = 131 (decimal) 

However, this binary word wou l d be written in hexadecimal as 183 1. 

Conversion be tween hexadecimal representations and their decimal equivalents 

may be done by re ference to the fol lowing table; 

Hex Charac t er dec imal 
(Hex char Hex char on right) 

0 0 0 

16 

2 32 2 

3 48 3 
4 64 4 

5 80 5 

6 96 6 

7 112 7 
8 128 8 

9 144 9 

A 160 10 

B 176 11 

c 192 12 

D 208 13 

E 224 14 

F 240 15 

Thus Hex 183 1 = decimal 128 + 3 = 131 

Note again that t hi s convers ion tab l e appl ies only to unsigned positive 

integers s tored in natural binary form. 
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