A

R10

u2.1

REM324NG
10k

u4.1
A (NAND) LM324NG
10k

B (NAND) ’

GNDi|

GND GND GND
AND GATE (2 inputs) Note resistors are balanced NAND GATE (2 inputs) Note resistors are balanced INVERTER
VCC
VCC
Us.1
?Olf LM324NG
A (AND)D-’\é\l/}/-
10k
B (AND 1
. o
C(AND)W'
5K
GND'Ill—’\/\/\/-

AND GATE (3 inputs) Note resistors are NOT balanced a VCC of +12 is assumed
due to "maths", For lack of a better more complex explanation:
need to be a odd number of resistors, of equivalent value,

or the resistor to ground, must be halved in value from the inputs.

BUFFER

>L<:|NOTA
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[ 3 [ 4 [ 5 [
N IDI\I4007W
. 1N4007W VCC A VCC
= D6
IDI\I4OO7W 1N4007W
B
® LM324NG
BD—ID>2I 23 LM324NG et LM
1N4007W 10k U6.1 1N4007W
C C )
1 AORBORC A NORB NORC
GNDi| (buffered output) GND| (buffered & inverted)

BUFFERED DRL 3 input OR

All Diodes are 1N4007 Schottky Power Diodes 1A.

Switching diodes might be used, just be conscious of

the curent on the output rangeing between 10 and 40 mA

OP AMP's can drive a ton of current, my recommendation is to plan for
at least 40mA potential, and consult your specific diode's datasheet

GND

BUFFERED DRL 3 input NOR

a VCC of +12 is assumed

All Diodes are 1N4007 Schottky Power Diodes 1A.

Switching diodes might be used, with current limiting

resistor, however this may effect the performance of the gate.

OP AMP's can drive a ton of current, my recommendation is to plan for
at least 40mA potential.

a single gate in this configuration can draw upwards of 2maA.
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D7

LM324NG
U10.1

1N4007W
VCC
ACD— T
D9
1N4007W
Dt
R36 l[J’\g3124NG
10k < :
2 ™
3|, 1 !
.|.
/
OR o
R34< R35
10k & 10k
GND
GND
VCC
us.1
D8 LM324NG
1IN4007W R30
N 10k
510
1N4007W 1
B » 1

GND

GND

D8, D10 are needed to prevent a small potential

from making it's way to the A&B input of the OR gate
When only a single input is HIGH. This is due to how

A summer circuit preforms, on an op amp.

It's unlikely to trigger a high pulse, however it is possible
as | ran into this building a full adder on the bread board.

A good rule of thumb when linking inputs together is to isolate them.

VCC

ull.l
LM324NG

Carry

a VCC of +12 is assumed

All Diodes are 1N4007 Schottky Power Diodes 1A.

Switching diodes might be used, just be conscious of

the curent on the output rangeing between 10 and 40 mA

OP AMP's can drive a ton of current, my recommendation is to plan for
at least 40mA potential, and consult your specific diode's datasheet
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VCC
u17.1
D28 R70 LM324NG
IN4007W 10k R73
10k D29
AL ’ kL 1IN4007W
%4oo7w 1 >}
B> * k%
1N4007W
calo—e By
D23
1N4007W
> R69
D24 5K VCC
1N4007W A%
t D 1 GND GND
D25
1N4007W
'S N ® LM324NG
% L usl
VCC
>1—<:|Result
VCC
u16.1
LM324NG
R64
10k D31
IN4007W
N
e -
R48 1IN4007W R76
H—D— . >
D13
1N4007W
N .
L L L = = =
GND GND GND S S
R50
10k VCC
e VCC
= = = D22
GND GND GND 1N4007W
LM324NG
VCC 1Ro5k6 u14.1 LM324NG
< R59 Uls 1
D19 10k < o
| 2 ™ 1N4007W
1 1 s ® 2 >
U13.1 314 10~ 1 {_]Carry Out
D14 R55 LM324NG ] 314
1N4007W 10k R52 i . -
™~ 10k D16 3
b15 R54 2 '™ 1 IN4007W o R61> R60 .
IN4007W 10k 5| 1 >t * 10k> 10k
1 £
- INTERNAL ALU CONTROL LINES
éRSl i
&3 10k
10K . - - V,R,S OPPERATION
GND GND GND
N N 002 Bhut AREERT 0P2 and I (CO is forced)
ND inpu an is force
D17 GND 006 O AN o noR e G Soh
sD—g?OOYW * %3 % mpu% SEDO(P):FL) 1’0852’ nd Oé:lC'co is calculated
inpu , , an ; is calculate
101 OR,pCO is forced
D21 110 3 input OR OP1, OP2, and CI
IN4007W 111 3 input OR OP1, OP2, and CI
RCO— ¢
D20 S - Forces Carry_out
_ 1N4007W R - Suppres_sesyCarry out
a VCC of +12 is assumed v[o— V - Forces (internal) carry
All Diodes are 1N4007 Schottky Power Diodes 1A. R58 R75 R62
Switching diodes might be used, just be conscious of 10k 10K 10k
the curent on the output rangeing between 10 and 40 mA L -4 L
OP AMP's can drive a ton of current, my recommendation is to plan for GND GNDGND
at least 40mA potential, and consult your specific diode's datasheet
a single gate in this configuration can draw upwards of 2mA. this entire circuit draws between 47 & 50 mA. TITLE:
_ o _ _ _ Z80 1-Bit ALU "Cell" Example REV: 1.0
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