[ [ [ro] fua] [] [ [e]

Gnd

Ly 14 [s] [ L] Lo] [7]
7400 Quad 2-input NAND

M [ [ E 6l 3 [

Gnd

L [ [ 4] L] L] [
7404 Hex Inverter

M [ F FE 66

D 7401

[ 2] [ fu] [io] [o] [e]

| |
ERERORONE RO

7401 Quad 2-input NAND
(open-collector outputs)

ENENERORERORE
7402 Quad 2-input NOR

B [ 6 Gl [ [

D 7405, 7406, 7416

Gnd

[ [3] 2] [u] [1o] [o] [e]

ENEREREREORERG

7405, 7406, 7416 Hex Inverter

E M@ E E 6

D 7410

Gnd

ENERERZRERERE
7410 Triple 3-input NAND

F [ E E 6

=

D 7427

Gnd

ENERENCARERERH
7427 Triple 3-input NOR

(opentcollector outputs)

L [ [ [ [ L] [
7408 Quad 2-input AND

M B El [ E 66

D 7411

Gnd

[ [3] [e] fua] [ [o] [s]

D 7420

Gnd

L[4 [ [ B[] [
7411 Triple 3-input AND

NC
ENERERORCRONG
7420 Dual 4-input NAND

M B El [ E 66

o] [s] [s]

Gnd

D 7486

ENERERZRERONE
7432 Quad 2-input OR

ENERERZRERORE
7486 Quad 2-input Exclusive-OR




1 [18] [4] 3] [2] [ [ [9]
Vee f o] a b c d e

D T447A
LT BI/RBO RBI D Gnd

uuuuuuuu

16

> |-

e

Vce
BI/RBO
'RBI  OUTA 3
T outs D
outc DAt
INA 10
outd O~
INB  ouTE [O2
INC  ouTF [D*°
ND  ouTe O3
GND
8| 7447A

7447A BCD to 7-segment decoder/driver: Pinout and L ogic Symbol

7476

|

hd,

CLR

1CK 1PR 1R 1) Vee

,_I I(ILl
ERERERNECRARURD

2CK 2PR 20R

zd) UIA

PRE
4—J 0 15
1
-k
161k letx
CLR
a7 7476

7476 Dua JK Hip-Flop: Pinout and L ogic Symbols

C4 Gnd

B1 Al

@ [FE E F [

s4 ca4a Co
— B4
D T483A
— A4
s3 A3 B3

Bl Al
st
AZ]
2 B2

EpEpCH-ge

A4 S3

S

A4
A3
A2
AL
B4
B3
B2
B1

CO

= [ =
BlElN>b 5k ]

C4

SUM4

2
SUM3|—

,_\
[~

II—‘
o1

6

SUM2[=—

SUM1

| 9

7483A 4-Bit Adder: Pinout and Logc Symbol

Vee A3 B2 A2 Al

B1 A0 BO

[q [5 fe [a] [ [ o [9]
A3 B2 A2 Al Bl A0

D — B3 7485 BO
A<B A=B A>B A>B A=B A<B
in in in out out out

ERERERONE
B3 A<B A=B A>B A>B
in in in out

L] [7] [8]
A=B A<B Gnd
out out

7483A

IH

15
L4
13 |
11
12

-POONEGJ
i e o |

os)
[y
>
/AN
vs]
lnlo

Sob ek

76 U1B
PRE

CLR

7485 4-Bit Magnitude Comparator: Pinout and L ogic Symbol
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;g 7476



CKA NC QA QD Gnd QB QC

ol (4 el [l ol [5] [

S1Ro1
7 12
—{r92 QAf[~
oA QD B
14 9
—A €= O cka oB[—
D 7490A
mE R92 Lobcke qcf®
RO1  RO2 R91
2ro1  QpPH
3{ro2
ENERERORERONN 7490A

CKB RO1 R02 NC Vvec R91  R92

7490A Decade Counter: Pinout and L ogic Symbol

CKA NC QA QD Gnd QB QC

f 4 = Fl fol [o] [d

A QD B 14 oA £
- « 9
D 7493A CKB @B 2
e RO1  QCk-
ROL RO2 11
opitL

ENERERZENERERE 7493A

CKB RO01 R02 NC Vcc NC NC

7493A 4-Bit Binary Counter: Pinout and Logic Symbol

Ve QA QB QC QD CLK1 CLK2

ol (4 el [l ol [5] [d

IGMODE
SER
QA QB QC Qb CLK1 9
§O>CLK1
ial D CLK2
D ﬁ:,:,t T495A cike f A oA 13
INA InB InC  InD  Mode] ‘3'B QB"I'Z
5o 10
QD
L 4 (5] [4] ] Lo U7 7495A
Said  Input  Input  Input Input Mode Gnd
Input A B ¢ D

7495A 4-Bit Parallel-Load Shift Register: Pinout and Logic Symbol

Vee 14 15

o (8 o] = (] Bl fd Lo

e
4_IO
4 15 16 17 S0 sl 3"1 z 2
1_|2
= |13
D 13 74151 s2 Il:i— h _|g
315 zZpP
2 1 1 z Z E 12 :s
L SO
10 s1
7] |8
E| 3| [a] [s |_£| |__| (3] EH s
3 12 11 1o z z E G =A1E1A

74151 8x1 Data Selector/Multiplexer: Pinout and Logic Symbol




W [ fl R f [ sl [l

—%16 lYODg
14 15 16 17 SRS —1C 1Ylo'
| 222 74155 Totem Pole Outputs
D s 74155/74156 = o G O
=g ovoP® 74156 — Open-Callector Outputs
2 11 10 z Z E 2Y1:);0
46 vt
ERERERORERD St
2) 3 4 5 6 7 8
3 12 11 10 z Z E ond 74155/74156

74155/74156 Duad 2-Line To 4-Line Decoder/Demultiplexer: Pinout and Logic Symbol

MAX/
CLK RCO MIN LOAD C D

o [ [l [l [ [l ol [

— |13

40 CTEN RCOP~
2oy
A CLK RCO MAX/ TOAD C 4k
MIN 1idtoap
b e 24190774191 5 i 2 74190 - BCD Counter
151a oAl 74191 — 4-Bit Binary Counter
B QA CEN DU Q¢ QD —13 QBZ—
10] |6
C Qc
el D oD 7

|_1I|_||_||_||_||_||_||_|

A TN DU o€ @ ond 74190/74191
74190/74191 Synchronous Up/Down Counter: Pinout and Logic Symbol

CLR BO CO LOAD C D

W B [l [ [ R [

—up
—hown QA 3
A CR BO <O LOAD C 2ar s
Ul aeprates o HopoR e 74192 -BCD Counter
15 A 74193 — 4-Bit Binary Counter
QB QA DOWN UP Q QD s BO 13
L4 Eglz
e )
E |_| ENEONE |_| g

QA DOWN UP Q>  Gnd 74192/74193
74192/74193 Synchronous Up/Down Counter: Pinout and Logic Symbol
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Commonanode
7-segment display
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a P V-
c—| c K V-
7447 4P AANAS
B— e o AVA-
A—] fp AN
g ANAA
BCD to 7-segment decoder
(with active- LOW outputs)
a VWA
(MSB) D— b ANAA
c—| c AN
7448 d AN
B— e A%
A f AN
g AVAAYAY
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(op
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—
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BCD to 7-segment decoder

(with active-

HIGH and outputs)

[ Fl [0 6l [o] [l
Common b No g c NC d
Anode Pin
|
I I
~J
Common No No
a f Anode Pin Pin DP ¢
ERERE L] [7]

MAN72A Common Anode 7-segment Display

Common-cathode
7-segment display

anode

cathode +5V
a—K }J

Typical segment

anode cathode
a—r———

Typica segment

[o] [e]

EHENE
a b Common No No

Cathode Pin  Pin
]

No Common No
g Pin Cahode Pin

DP c

€ d

ERERNN

el [7]

MAN74A Common Cathode 7-segment Display

(common anode connection to Vcc)

(common cathode connection to ground)



Resistor Color_Code
Carbon resistors are typically color-coded using four colored bands labeled A, B, C, and D asindicated below.

BandsA, B, C Band D
Black 0 Gold 5% ] T
Brown 1 Silver 10%
Red 2 | Nobad | 20% ABCD
Orange 3 A—Firgt significant digit
Yellow 4 B — Second significant digit
Green 5 C— Exponent
Blue 6 D - Tolerance
Violet 7
Gray 8 Resistance vaue: |R= AB x 107
White 9
Gold -1 Ex: Green, Blue, Red, Silver
Silver 2 R =56 x 10° = 5.6 KW, 10% tolerance

The size of acarbon resistor indicatesits power rating.

wo- - IO - — [l -

YaW LW 1w 2W




00000 00000 00000 00000 00000 00000 00000 00000 00000 00000
00000 00000 00000 00000 00000 00000 00000 00000 00000 00000
e

000000000000 000000000000000000000Q00000000000000000000000000000
000000000000 00000000000O00000D0OO0ODOO0OD0OO0ODO0OO0ODOOO0ODO0OO0O0OO0OL0OOOO0OOO
Q0000000000000 00000000000000000000Q0000Q0000000000000000000000000000
Q0000000000000 0000000000000000000000000000000000000000000000000
000000000000 000000000000000000000000000000000000000000000000000

000000000000 00000000000000000000000000000000000000000000000000000000
Q0000000000000 000000000O0000O0O00OO0ODOO0O0O0OO0ODOOO0ODOO0ODOO0OOOOO0OOOO0OOOO0OO0O
Q0000000000000 00000000000000000000Q0000Q0000000000000000000000000000
Q0000000000000 000000000000000000000000000000000000000000000000000000
000000000000 00000000000000000000000000000000000000000000000000000000

L
00000 00000 00000 00000 00000 00000 00000 00000 00000 00000
00000 00000 00000 00000 00000 00000 00000 00000 00000 00000

SK-10 Solderless Breadboard (or eguivalent)

Internal Connections on the SK -10 Solderless Breadboard
Notes: 1) Linesindicate which holes are connected under the breadboard.
2) To connect two or more wires together, plug them in the same row of holes.
3) Holes A and B are connected on some breadboards (as well asthe smilar holes on the
other horizontal rows).




Example: Connect the following circuit using the SK-10 solderless breadboard.

A

Wy

5.6 KW 33 KW
10V 1.0 KW 1.5 KW 2.2 KW
Connectionsto Jumper
10V power supply
‘ Q0000 00000 00000 00000 00000 Q0000 00000 0000 00000 00000

00000 00000 00000 00000

TN

00000 Q0000 00000 0000 00000 00000

T MO0 00000000000000000000000
\
0000 00000 00000 oocodo

00000 00000 00000 0O0O00O0

l_. I Jumper
o000 0000 00000 O
00000

00 O@O0O00 00000
Q0000 00000 00000 00000 0OO0O0O

L ®
OO0 000000 Q00000 (eXe} 000000 [e] 0000000000000 00
ﬁﬁg‘oOOOOOOOOOOOOOOOOOOOO o0 Q0000000000 00 Q0000000000000
o Q0000000000000 00000000 o0 (oo} Q0000000000 00 0®O0000000000000
Q0000000000000 0000000000 0000000000000 00000000 0000 0000000000000
000000000000 000O0O0OO0O0O0O0LO0O 0000000000000 0O00O0O00O Q000 000000000000
Q0000000000000 000O00O00O00O0O 0000000000000 000O0000 Q00 00000000000
Q0000000000000 00000000000 Q0000000000000 0000000 [eXele; Q0000000000
00 000000000000 00000000000 0000000000000 0000000 [eXele Q0000000000
Q0000000000000 00000000000 Q0000000000000 000000 [eXele] Q0000000000

0000000000000 0000000 Q00 00000000000




