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Table 1

77-68 Component Distribution

Logic

X1 7404 Xi3 6800

X2 7495 X4 7400

X3 7410 X15 81LS97

X4 7500 X16 81LS97

X5 7428 or 7402%  X17 2112 ) any type

X6 7428 or 7402%  X18 2112 ) & speed

X7 7430 X19 7402

X8 74157 X20 74LS75

X9 74157 X21 74LS75

X10 7474 X22 74125

X11 7432 X23 74125

X12 7432 X24 7400
Resistors (all % Watt)

R1 430 R20 L.7K

R2 430 R21 L, 7K

R3 430 R22 L, 7K

R4 430 R23 L, 7K

R5 4.7K R24 4, 7K

R6 L. 7K R25 L 7K

R7 L.7K R26 L, 7K

R8 L, 7K R27 L, 7K

RS L.7K R28 L.7K

R10 4, 7K RZ9 4, 7K

R11 4, 7K R30 L, 7K

R12 h.7K R31 270

R13 430 R32 430 )

R14 430 R33 430 )

RIS 220 or 1K R34 430 )

R16 220 or 1K* R35 430 ) not mounted on

R17 22 R36 430 ) p.c.b.

RI8 22 R37 430 )

R19 4. 7K R38 430 )

R39 430 )

Capacitors

o O.iui C8 0.1uF

c2 33uF €9 0.1uf

C3 33ufF Cio 33ufF

C4 0.1uF Cil 0.1uF

C5 0.1uF Ci2 33pF

C6 0.1ufF .

c7 0.1uF or similar small electrolytics
LED's 9 off Crystal 5 MHz
Switches

S1 Single pole n.o. push $2,S4-S11  Single pole on/off

S3 Single pole c.oc. push toggle
Power Suppiy

+5V at | Amp. See separate diagram.

* opticn
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Logic

off
off
off
off
off
off
off
off
off

N = N — R —

Resistors

20 off
%2 off
14 off
T off
2 off
2 off
L.E.D.'s
Crxstai
* option

7400
7402
7404
7410
7h28
7430
7432
7474
7LLST5

Low profile sockets

Table 2

77-68 Components List

Xb, X1k,
X19

X1

X3

X5, X6
X7

X1, Xi2
X10

X20, X21

R oj— Pl N Boj Mo
£ 2 g5 g Z

24 1 off 7495 X2
2 off 74125 X22, X23
2 off 74157 X8, X9
%2 off B1LS97 X155, X16
2 off 2112 X17, X18
i off 6800 X13
* optional buffers
Capacitors
3 off 23uF 6.3V tant
¢ off OLTuF ceramic
1 off 33pF
Switches

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

| foot 8 way ribbon cable

Printed Circuit Board

17 subminiature toggle switches

single pole 2 way
I push single pole
1 push single pole

2 off 16 pin

1 off 40 pin

Edge Connector, 77 way + polarising key 0.1" single sided.
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ACCUMULATOR AND MEMORY INSTRUCTIONS

il N i

ADORESSING MODES BOOLEAN/ARITHMETIC OPERATION COND. CODE REG
r_DIR(CT INDEX EXTND | MPLIED (Al register labels 541321140
OFLRATIONS MNEMONIC op -~ =lop -~ zlop -~ slop ~ = refer to contents) HlENRZIvIC
Add ADDA 48 3 2{As 5 2]88 4 3 AiM A Pleftjtirgt
ADDB 08 3 2|t 4 2|FB 3 B4 M -8 tleftfi]tte
Add Acntus ARA B 2 1] A+8 A lefrjrfr]e
Add with Carey AUCA 89 02 2)99 3 2|A 5 2|B9 a4 3 AvMIC -A tlefrfeltt
ADCE W o2 o2f09 3 209 5 2|19 a4 3 BaMiC R tlefrjrfi]:
And ANDA 88 2 2094 3 2{mM 5 2|Bs 4 3 A-M A efe|t|tin]e
ANOH c4 2 2{va 3 2{C4 5 2|44 4 3 8-M -8 elejitilnie
Bat Test Bl A 8 2 209 3 2|A5 5 2(85 4 3 ‘M sjeiillin e
811D €9 2 2/05 3 2|65 5 2[F5 4 3 E-M sleititinle
Clear CtR 6F 1 20{1F 6 3 00 ~M eleiriS{R|R
cLrA - 4F 2 1] 00-A ele|R|S|RIR
CLRB SF 2 1} 00-—8B ® @iRISIRIR
Compare CMPA Bl 2 2|9 3 2[A S5 2|Bl 4 A-M olelrit]si: )
cMPY ¢ 2 2{00 3 2|E1 5 2|f1 4 3 E-M elefijiyt]: "
Cospare Acmitrs CBA M2 t|A-8 LIL I RE RSN
Complement, t's . com 63 7 2|1 6 3 Boem ole|l|I[RIS
coma 43 2 1} A-A eleli[I|R]S
come o 83 2 1|88 elef! RIS
Comyiement, 2°s NEG 60 7 2|7 6 3 00-M M ele|l i i i
(Negate) NEGA W 7 1 {e0-A-A elef; !
NEGB 50 2 1}/00-8 -8 eleliil v
Uecimat Adpust, A DAA 13 2 Converts Bimary Add. of BCD Characters [ e|®f ! !
into BCO Format
Decrement DEC 6A 7 217A 6 3 M-1-M efojl !
DECA A2 1l Aa-1A efefc:
pree 5A 2 1| B-1-+8 (e e
Exctusive OR EORA 88 2 2{98 3 2/A8 5 2|B8 4 3 ADM A ele B :
d €0RL C8 2 2{08 3 2|Es 5 2|F8 4 BEOM—8 ele o
Increment INC 6C 7 2171 6 3 Mel--M eole L 8
INCA ac 2 1| A+1--A ofle o!
INCB SC 2 1 |841--8 ole o!
Load Avmiir LDAA 66 2 2{9 3 2|{A6 5 2/B6 4 3 M- A cle ..
LOAB 6 2 2|06 3 2/t 5 2|F6 4 -3 M-8 ele e i
O_ buclusive ORAA BA 2 219A 3 2(AA 5 2{BA 4 3 ATM-—A ole . ! .
ORAB | CA 2 2|DA 3 2{EA § 2|FA 4 3 B+M--B ofe !
Push Data PSHA 36 4 1| A--Mgp,SP - 1-SP ele .,
PSHE 37 4 1 | B--Mgp,SP- 1 -SP oo .
Pull Data PULA 32 4 1| SPel -SP Mgp *A oo L
PULE 33 4 1| SPel -SP Mgp -8 ol “. |
Rotate Lett ROL 69 7 2{79 § 3 M S S ole vl -
ROLA 9 2 1 A} -0 - (IHUJ:D-J oie ;
ROLB 59 2 1|8 c b7 =" b0 ale : ’
Rotate Right ROR 66 7 2|76 6 3 Mo e ! !
RORA s 2 1| ay o« guiaIo— ofe , :
RORB 5% 2 1|8 c b7 "= b0 ole i i
Shitt Left, Anthmetie ASL 68 7 2{718 6 1 M s ole i
ASLA a8 2 V| A 0 - TLIITII:-0 oo |
ASLE 8 2 1|8 ¢ b7 b0 oo !
Sttt Right, Antheuc ASR 6 1 2(1m 8 3 M = ele &
ASKA 4 2 1} a C‘.ELH]'DJ] - ole 3 ’
ASRB 572 1|8 b7 0 C oje |
Stift Rught, Logre ] 64 7 2[4 6 3 [ - ole |
LSRA 4 2 1A 0--(IJLITIO -~ O I sl
(I 59 2 1|8 b7 60 C ele i
Sore Acntts STAA 97 4 2{A1 6 2|87 5 3 A M eleliitinie; :
SIAL 07 & 2{t7 6 2|F 5 3 §-m eleliizinlel '
Subtiact SURA S0 2 279 3 ZiA0 5 2{ED 4 3 A M-A ejolzisio]:!
SuBB 2 2{00 3 2|ta 5 2|t0 4 3 B-M -8 ofeiiiiliil
Subteact Acvalts, S6A 1 2 1{A BA elafilicys’ !
Subte wirth Canry SBCA 82 2 2,92 3 2|A2 5 2]82 4 3 A M C-A elol: . § ;
seee 2 2fu2 3 2l€ 5 2|F2 4 3 B-M C-8 elofifrtlaid
Teanster Acmites A8 w2 1| aA-g oje!
TBA 17 2 11g-A lls'v "
Test, Zeto or Minus 181 60 7 z{7mm 6 3 M- 00 . ' e £
TSTA W 2 1| a0 0
L o 1si8 L 02 1) g-00 o|g
. L
LEGEND: CONDITION CODE SYMBOLS:
OF  Operstan Code THraideviongl), + Buotean Inclusive OR:
~ Numbree of MPU Cyubes ® Boolean Exclesive OR, | H Half carry dtom bit 3; X
= Numbree of Program Bytes: 14l Complericnt of M; 1 Interrent mask
+ Acihone Plus; . Transter inty, N Negatove (sign bit) fy
- Anthinetic Mg, 4] it = Zero; z Zeto (bytr) :
Boutean ARD, 00 Byte Zero, v Overtlow, 2°s compiement {
Mgp  Costents ot memnry 1ocston pomiad 1o e Stack Poanter, C Carry from bt 7
R Reset Ahways
Note  Accumulator addoesimyg mode mstou tons ave mcheded o the colamn for IMPUIED addressing S Set Always "
S 1 Test and setof true, clearnd uthervse
. Nat Aftected
Table 3 6800 Instruction Set (i)
’
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INDEX REGISTER AND STACK MANIPULATION INSTRUCTIONS

BOOLEAN/ARITHMETIC OPERATION COND.CODE »*

IMMED BIRECT iNDEX EXTND IMPLIED 514,32 Il 5

POINTER OPERATIONS MNEMONIC | OP L~ o# OP’ ~{# 0P~ #I0P|~ | H 0P~ | # BOOLEANR/ARITHMETIC OPERATION [ H 1 NiZ V|C
Compare Index Reg CPX 8C 13| 3|9c; 4| 2]|AC|6]|2BC|S |3 XH—M, XL - (M+1) eloD|1 D)o
Decrement Index Reg DEX 09{4 i1 X=-1-X el ojillole
Decrement Stack Pntr DES 341411 SP-1->SP eoloojoee
Increment Index Reg INX 084 |1 X+1-+X oo ol oo
Increment Stack Pntr INS N4 |1 SP+1-+SP LI IR IR N )
Load Index Reg LOX CE!3| 3|DEj 4 2iEEjB6 ]2 |FE]S5 |3 M- Xy (M+1) - X ® c@ t[R|e®
Load Stack Potr LDS 86 (3| 3|94 2{AE[6|2!BE|5 |3 M->SPy, (M + 1) ~SP( ole@|t|R|e
Store Index Reg STX OF | 5| 2 €EF |7 | 2|FFl6 |3 XH=M, XL *(M+1) ole(@ t|R]®
Store Stack Pntr STS SF| 5| 2/AF! 7| 2|8BF[6 |3 SPR > M, SPL -+ (M+ 1) ole(Dit|R|®
Indx Reg —* Stack Pntr TXS 3541 X-1->8SP oo/ ojoiole
Stack Pntr ~ Indx Reg TSX K SP+1—+X ole/ooiole

JUMP AND BRANCH INSTRUCTIONS ’
COND. CODE REG.

RELATIVE INDEX EXTND IMPLIED 5| 4(3(2;1]0

OPERATIONS MNEMONIC [ OP |~ | # (OP|~ | #!0P| ~| #I/0P|~ | # BRANCH TEST HiV N[ Z{V]C
Branch Always BRA 2014 ;2 None oo jo e |0 e

Branch It Carry Clear BCC 241412 c=0 | o o/l e oo

Branch If Carry Set BCS 2514 {2 c=1 e o o eo|leo e
Branch If = Zero BEQ 2714 |2 Z=1 o/l o e| 0 oW

Branch it > Zero BGE 2014 |2 N®V=0 CREC A R S
Branch it > Zero BGT 2604 |2 Z+IN®V)=0 e oo ol e|e,
Branch If Higher 8HI 22|14 2 C+Z=0 o/ ool o efe !

Branch tf < Zero BLE | 2Fl 42 Z+(IN®OV)=1 o/ ejo/  0ojecle
Branch If Lowes Or Same BLS 342 C+z=1 eieloieleial
Branch if < Zero BLY W42 N®V=1 el o ol 8:0iv’
Branch If Minus BMI 2B(4 |2 N=1 el o0 0 e @

Branch H Not Equal Zero BNE 26| 4|2 2=0 el o 0o o 0w
Branch it Overfiow Clear BVC 81412 V=0 e/ olol 000,
Branch If Overflow Set BVS 2814 2 V=1 e/ ool o o0,
Branch If Plus BPL 2A1 4 | 2 N=0 e/ e 0o 0o 0'0 |
Branch To Subroutine BSR 80 8|2 o eoleo 0ojoie;
Jump JMP 6E; 4 2|7E; 3|3 See Special Operations e e|o| ol e0io
Jump To Subroutine JSR AD| 8| 2|BD| 93 ; o/l o/lojeje]|e §

No Operation NOP 022 |1 Advances Prog. Cntr. Only o oo/ 0o 0
Return From Interrupt RTI 3Bi10¢ 1 |

Return From Subroutine RTS 3315 |1 ojiolojel ele
Software Interrupt SWI JF (121 See Special Operations e/ o o0l e l

Wait for Interrupt WAl 3e19 |1 o[@ o|o|o]|e

CONDITION CODE REGISTER MANIPULATION INSTRUCTIONS

COND. CODE REG.

IMPLIED | slal3]2[1]0

OPERATIONS MNEMONIC [OP; ~ | # BOOLEANOPERATION  H | i | N [Z |V ] C
Ciear Carry } cLe 0C;2 i1 0-+C oo/ e (e|e]|R
Clear Interrupt Mask f cLl 0E ! 2|1 0! e R|e|oiel e

i Clear Overflow : cLv 0A : 211 0~V e/ e e @ R @
i Set Carry | SEC wiz 1->C o el e |0ole|Ss
Set interrupt Mask ’ SEI oF 2 11 11 e Sie @|0|e@
Set Qvertlow i SEV B ;2|1 1V ejejeo @ |{S| e
Acmltr A > CCR I TAP 06 : 21 A—CCR e ()
CCR -+ Acmiu A | TPA 0721 CCR-A o oje|e

CONDITION CODE REGISTER NOTES:

(Bit set if test is true and cleared otherwise)

1 (Bit V) Test: Result = 100000007
2 (Bit C)  Test Result = G000000G? : "
3 (Bit ) Tesi. Decimal vaiue of most significant BCD Character greater than nine? (Not cleared if previously set.)
4 {Bit Vi Test. Operand - 10000000 prier to execution?
5 (Bit V) Test: Operand = 01111111 prior te execution?
5 {Et VI Test: Set equal to result of N@®C after shift has occurred.
7 {51t N)  Test: Sign bit ot most sigmficans MS) byte = 17
8 B V) Test 2°s complement overtiow from subtraction of MS bytes?
g {Bit NU Test: Resalt less than sera? {Bit 15 = 1}
16 (Al Load Conaitic.. Code Register from Stack. (See Special Operations) -
11 {Bit 1) Set when interrupt occurs. If previously set, a Non-Maskable Interrupt is required to exit the wait state.
12 Al Set according 1o (e contents of Accumulator A.
H
Table 3 6300 lInstruction Set (ii)
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W oo~V Fw N —

0.V
0.v
+5V
R/W
SEL

blan

k

HOLD

SMHZ
CLK
1RQ
NMi
AP
Al
A2
A3
AL
A5
Ab
A7
Ag
Al
A2
A3
AL
A5
Ab
A7
A8
A9
Al
A1
A12
Al3
Atk
Al5

b7
D6

Address switches 56

Address Bus 67

Tabie &4

D2 Data Bus

D7
D6
D5
D4
D3
D2

Di

D2

Blank

D1

D@

'RUN' LED

Data LED's
&

Spare Data

Reg Outputs

Data Switches

To Control
Switches

77-68 pin assignment - edge connector
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Appendix i

Binary, Decimal and Hexadecimal Notations

Although the 77-88, like most other computers, actually handles information
in binary form, humans have great difficulty in remembering long strings

of 'I's and '0's. However, by taking groups of 4 binary bits and
expressing each group in ‘hexadecimal' (base 16) format, we can write

binary patterns in a more readable form.

Binary Hexadecimal
MSB LSB representation
00 ¢0 0
00 01 ' 1
00 10 2
00 11 3
01 00 4
01 01 ’ 5
601 10 6
o1 I 7
10 0¢C 8
10 01 9
P00 10 A
0 1 B
Pl 00 c
0 D
P10 E
HED T B F
Notes; MSB = most significant of 4 binary bits

LSB

teast significant

Thus each 8 bit word can be expressed as two hexadecimal characters;

Binary (e.g. inf as stored in computer or set on data : 10 1 0 00t
switch reg or displayed) ik v
Hexadecimal (as written for human use) H A 3

And a 16 bit address as four hex characters;
61100001 1VT 11101

WJ \—»"V‘-—-‘;/ gty W™ \.—-VJ
S 1 F A
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Generally the information contained 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 ASCII coded character, or
two BCD digits, or whatever else the user decides - but ignore these
possibilities for the moment). Then each binary bit in the word has a
particular value; BO (least significant) =1, Bl =2, B2 =4 - - - BY
(most significant) = 128. Thus for example;

10000011 =128+ 2+ 1 =131 (decimal)

However, this binary word would be written in hexadecimal as '83'.

Conversion between hexadecimal representations and their decimal equivalents

may be done by reference to the following table;

Hex Character Equivalent decimal
(Hex char on left) (Hex char on right)

0 0 0
1 16 ]
32
48
6l
80
96
112
128
144
160
176
192
208
224
240

O W O~ O V1 F W BN

s T L2 R = S o BN v = S ~ B Ve B o « IR N AN « ARV A B S "
— b — —
VS N N

\Val

Thus Hex '83' = decimai 128 + 3 = 131

Note again that this conversion table applies only to unsigned positive

integers stored in natural binary form.
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