Breadboarding tips:

It is important to breadboard a circuit neatly and systematically, so that one can debug it
and get it running easily and quickly. It also helps when someone else needs to
understand and inspect the circujt. Here are some tips:

1. Always use the side-lines for power supply connections. Power the chips from the
side-lines and not directly from the power supply.

2. Use black wires for ground connections (0V), and red for other power
connections.

3. Keep the jumper wires on the board flat, so that the board does not look cluttered.

4. Route jumper wires around the chips and not over the chips. This makes changing
the chips when needed easier.

5. You could trim the legs of components like resistors, transistors and LEDs, so that
they fit in snugly and do not get pulled out by accident.



YPES SN5446A, ‘47A, '48, ‘49, SN5ALA6, 'L47, SNSALSAT, ‘LSA48, 'LSAg
T SN7446A, '47A, ‘48, SNTALS47. 'LS48, 'LS49
| BCD-TO-SEVEN-SEGMENT DECODERS/DRIVERS

ﬁiﬂt*on ‘L46, 47A, 'LA47, and 'LS47 feature active-low outputs designed for driving common-anode VLEDs or
e 46A, + indicators directly, and the 48, '49, 'LS48, ‘LS49 feature active-high outputs for driving lamp buffers or
BaLRT hode VLEDs. All of the circuits except 49 and 'LS49 have full ripple-blanking input/output contrals and 2
_wmmoﬂf?; ut. The 49 and 'LS49 circuits incorporate a direct blanking input. Segment identification and resultant
Iqm;:a:’SES:r‘e ihc;wn below. Display patterns for BCD input counts above 9 are unigue symbols 1o authenticate input
disp

nditions.

.90 ‘46A, '4TA, ‘48, 'L46, "L47, 'LS47, and ‘LS48 circuits incorporate automatic leading and/or trailing-edge

s bl nking control (RBI and RBO). Lamp test (LT) of these lypes may be performed at any time when the BI/RBO

o ‘aa1 3 high level. All types (including the ‘49 and ‘LS49) contain an overriding blanking input (B1} which can be

nOd;tlé control the lamp intensity by pulsing or to inhibit the outputs. Inputs and outputs are entirely compatible far

z:: with TTL or DTL logic outputs.

—i-hg SNE4246/SN74246 through 249 and the SN54LS?47/_SN74L5247 ~through “LS249 compose the 5 and

the  with 1ails and have been designed to offer the designer a chomel between two indicator fonts. The

SNE4249/SN74249 and SN54LS249/SN741.5249 are 16-pin versions of the T4-pin SN5449 arjd 'L549. Included in the
" 1949 circuit and 'LS249 circuits are the full functional capability far lamp test and ripple blanking, which is

not available in the "49 or 'LS49 circuit.
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- NUMERICAL DESIGNATIONS AND RESULTANT DISPLAYS

_ SEGMENT
IDENTIFICATION

“46A,°47A, "L46, ‘L47, 'LSA7 FUNCTION TABLE

| DECIMAL INPUTS OUTPUTS
. OR : BI/ABOT | S e e RIEIEE
FUNCTION LT | mRBI D G 8 a b c ’_d 8 1 g
o | H | R L L L L H ON [ON [ON [ ON | ON [ ON | OFF ]
1 14 X I L L = H OFF | ON | ON | OFF | OFF | OoFF | OFF
2 H % L L H L H OnN | ON JOFF | ON | oN |OFF | ON
3 o H x| L H B H | ON | ON | ON | ON | OFF OFF | ON |
4 H X L H t L H OFF | ON | ON | OFF | OFF | ON | On
5 H X L H E H H ON |OFF | ON | ON | OFF | ON | ON
& H X L H H L « H QOFF | OFF ON ON on OnN ON
.?_____H___x___i H H H H ON ON ON | OFF | OFF | OFF OFF | "
-8 H x H L L {: H OonN Om oN ON on aOnN ON
9 H b4 H L L H H om on ON | OFF | OFF | ON Oon
10 H X H L H L H OFF [OFF |OFF | oN | on | oFfr | On
— N _ 1l Hlx|lw © w u H OFF |OFF | ON | ON | OFF |OFF | on
12 H o[ x | w H L L H OFF | ON |OFF | OFF |OFF | on | ON
13 H X H H e H H ON | OFF |{OFF | ON [OFF | Oon | ON
14 H X H H H L H OFF | OFF |OFF | ON | ON | ON | ON
— % | H X | H H H H T H OFF | OFF |OFF | OFF | OFF [OFF | 6FF
8 X ¥ X b4 X b L OFF | OFF |OFF | OFF { OFF | OFE | OFF 2 |
R8I H L L L L L L OFF | OFF |OFF | OFF | OFF |ofrF | OFF 3
LT | L X X X P X H ON | ON {on | on | on | on | on 4
?h_l-evel_ L= lgw 1ev:|‘__;< = irrelevant )
S TM blanking input (B1] must be gpen or held a1 & high iogic level when output funciions O through 15 are desired. The
"eple-blank ing inpul (RBI) must be open ar high if Llanking of a decimal zero is o1 desired.
2. When 5 low logic lavel is applied directly 10 the blanking input (B}, all segmeant ouipuls are pif regardiess of tha level of any

ather NpuT,

- When Iipalg.b|a,-|k|n9 nput (RBI) and inputs A, B, C, and D are at a low level with the lamp test input high, all segrment ocutputs

% 82 aff and 1he Tipple-blanking outpul (RBO) goss 10 3 low Jevel lrespanse conditian)
- When

the biankiv'u_; inpul/ripple blanking output (BI/ABO) is apen or held high and 3 low is applied 1o 1he lamp-test input, al
S2Ament outpuTs are on.

Q is wi
'-q‘:l_:'_’:g‘? logic serving as blanking input (B1) and/or ripple-blanking cutput (RBO).




7YPES SN5446A, ‘47A, ‘48, '49, SN54146, 'L47, SN54LS47, 'LSA48, 'LS48,
SN7446A, '4TA, '48, SN74LS47, 'LS48, 'LS49
BCD-TO-SEVEN-SEGMENT DECODERS/DRIVERS

‘46A, '47A, 'LAG, "L47,"L547 . ‘48, ‘L548
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TYPES SN54157, SN54L157, SN54I.S157 SN5415158, SN54S5157, SN54S15
SN74157, SN74LS157, SN74LS158, SN74S157, SN74S153

QUADRUPLE 2-LINE-TO-1-LINE DATA SELECTORS/MULTIPLEXERS

BULLETIN NO. DLS 7711847, MARCH 1974 REVISED AUGUST )]

. -

features SN54157, SNS4LS157, SN54S157 . .. J OR W PACKAGE fur
SN54L157 ... J PACKAGE
e Buffered Inputs and Outputs SN74157 . J OR N PACKAGE

SN74LS157,5N74S5157 ... J, N OR NS PACKAGE

e Three Speed/Power Ranges Available ITOPVIEW]

TYPICAL PUTS TPUT  INPUTS
TYPICAL INPL ou UTS  OUTPUT
AVERAGE d
TYPES POWER Vce STROBE 4A 4B ay A 38 av
TIME wljwjwipjupupin|jwljs
157 G ns 150 mW l l ‘ i L
"Lisg 18ns LRSS & A& A5 AY OA 38
L5157 9ns 49 mwW
‘5157 5ns 250 mW 5 3y
‘LS158 7ns 24 mW =
14 18 1Y 7A B 2¥
'S158 4 ns 195 mW
applications W l l I

e Expand Any Data Input Point
SELECT 1A 18 1w A 28 2y

e Multiplex Dual Data Buses

CINPUTS  OUTPUT  INPUTS OUTPUT

s Generate Four Functions of Two Variables
(One Variable 1s Common)

positive logic:
Low level at 5 selects A inputs
High leve! at 5 selects B inputs

e Source Programmable Counters
. SN54L51658, SN545158 .. . JORW PACKAGE
SN74L5158, SN745158 . .. J N OR NS PACKAGE
(TOF VIEW)

description

These monolithic data selectors/mulitiplexers contain
inverters and drivers to supply full on-chip data
selection to the four output gates, A separate strobe
input is provided. A 4-bit word is selected from one
of two sources and is routed to the four outputs. The
*157, 'L157, ‘L5157, and 'S157 present true data
whereas the ‘LS158 and 'S158 present inverted data
to minimize propagation delay time.

INPUTS OUTPUT  INPUTS DUTPUT

vee STROBE 4A 4B 4 A iB L

Scher

FUNCTION TABLE

INPUTS ouTPUTY |
"157, "L157,| 'LS158
STROBE |SELECT A 8
] 15157,'5157| 'S158
H b3 b4 L H 1
la L L X L H SELECT 1A 18 i 2A 28 2v GND
;..V_—’ R
L H x H L NPUTS OQUTPUT INPUTS OUTPUT =
L 3 1 L L f positive logic: _-'
L H b4 H J_ H L Low level at 5 selects A inpuls 4]
High lavel at § selects B inputs ==
H = high lavel, L = lgw lavel X = irrelavant L 5

absolute maximum ratings over operating free-air temperature range (unless otherwise noted)

Supply voltage, V¢ (see Note 1)
Input voltage: '157, ‘L1567, ‘5158
‘L5157, L5158 4

Operating free-air temperature range: SN54 SN54L' SN54LS', SN54S’ Circuits
SN74°, SN74LS", SNT4S Circuits

Storage temperature range . . - . . . o= o= orosos ottt G Y %

NOTE 1: Voitage values arg with respect (0 network ground terminai.
TExAs INSTRUMENTS
INCORPORATED
7-182 AOST OFFICE BOX 5012 + DALLAS TEXAS 13333




TYPES SN54157, SN541157, SN74157
QUADRUPLE 2-LINE-TO-1-LINE DATA SELECTORS/MULTIPLEXERS

.nctional block diagram

fu 157, 'L157
2
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3 1Y
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34
' ¢ (9)
(10) 3Y
3B 3
{14)
44
* (12)
{13) — Y
48
(1)
SELECT W b §
15
sTRoge 12 CD —
schematics of inputs and outputs
167, ‘L1157 ‘ 167, 'L157
EQUIVALENT OF EACH INPUT . TYPICAL OF ALL OUTPUTS
- Yiee
a R
Vee .
Reg Sassia
INPUT -
QUTPUT
‘157 . Reg = 4 kil NOM 3 1570 A =100 §1 NOM
‘L1587 Reg = 8 kil NOM ‘LI157. A = 200 {1 NOM
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MILITARY INDUSTRIAL

5486 7486  Quud Fxclusive-OF Cule
5490 7490  Decade Counler

5400 7400  (Quzd 2-inpul HAND Gale 7
N 7
5491A 7491A B-Bil Shilt Repister 7
B
g

5401 7401  Quad Z-input NAND Gale ‘
‘ 5402 7402  Quad Z-inpul NOR Gate
;: 5403 7403 Quad 2-inpul NAND Gale \
' 5404 7404 Hex lnverler
n405 7405 Hex Inverter
l 5406 7406 Hex tnverting Buffer
5407 7407 Mex Bulfer
‘ [~ 506 7408 Quad 2input AND Gate
i

[
i HILITARY IROUSTRIAL
|

5492 7492  Divide-by- Twelve Counter
5493 7493 Divide-by-Sixteen Counter
5494 7494  4-But Shifl Repister g
5495 7495  4-Bit Reversible Regisler 8
5496 7496  5-Bit Serial/Parallcl Register 8
54100 74100 8-BitBisfable Latch 8
54104 74104 Gaicd J4 Master-Slave Flip-Flop 9
- 54105 74105 Gated J-K Master-Slave Flip-Flop 9
54107 74107 Dual J-K Flip-flop 9
9
9
9
9

L 5409 7403  Quai 2:-input AND Gate
o E 5410 7410  Triple 3-input NAND Gale
¢ 5412 . 7412 Triple 3-input NAND Gale
5413 7413 Dual NAND Schmitt Trigges
5416 7416  lex laverting Buffer
5417 7417 - Hex Buffer
5420 7420  Dual 4-input NAND Gate
5422 7422 Dual 4-input NAND Cate
5423 7423 -Dual 4-input NOR Gate w/Strobe '
9425  §425  Dual 4-input NOR Gate w/Sirobe
5426 . J426  Quad 2-input NAND Gate
5427 427 Triple 3-input NOR Gate

54121 74121 Monostable Multivibrator

54122 74122 Retriggerable Multivibrator

54123 74123 Dual Retriggerable Multivibralor

54136 74136 Quad Z-input Exclusive-OR Gale .
—— 74141 BCD-lo-Decimal Decoder/ Driver 10

b 54145 74145 BCD-to-Decimal Decoder/Driver 5

54150 74150 16-Bit Data Seleclor/Mulliplexer 10

54151 74151 8-Bit Dala Selector/ Multiplexer 10

54153 74153 Dual 4-Line-to-1-Line Data

I

5430 543{3 B-inpul NAND Gate Selector/Multiplexer 10
5432 g?432 Quad 2-input OR Gate 54154 74154 4-L|gne-t0{t!EI-Liﬂe Decoder/ ”
TE4NY N7437 0 Quad 2-ippul NAND Buffer DIRACIDIERSE. :
§433 (7439 Quad 2-ieput NAND Buffer ————54155 74155 D“g’ﬁﬁt'l?fﬁ!‘;i'{““e Decoder/ 8
I
H40 ! 17440 Dual 4-input NARD Buffer 64156 74156 Dual 2Line-to4-Line Decoder/
_ o= 4 144 1A BCD {6-Decimal Decoder/Driver — - i ¢ Demultiolexer 11
A - 4 ) ! LA
Y AL _IN’E rCo-ic-Decimal Decader 54160 74160 4-8it Syncheonous Decade Counter  !1

p 313“— EXCESS 31c-Decimal choder
t?ﬁfﬂi EXCESS-3 GRAY-1c-Decienal Decoder

—C P
544

541€1 74161 4-Bit Synchronous Binary Counter 11
54162 74162 4-Bil Synctronous Decade Counter 11

5445 :;_74*f5 ECD -{o-Decimal Decader;’Dnve.r . ? 54163 74163 4-Bit Synchronous Binary Counter- 11
B EdE  BLD10- Sepment Decoder/Ceiver 54164 74164 8-Bit Parallel-Out Serial Shilt
: G445 ;1446& BCO-10-7-Sepment Decoder/ Driver Register - 12
S447 7447 - BCO-to-7-Segusent Decoder / Briver 54165 74165 Parallel-Load B-Bit Shift Register 12
S'H'fi; 1447HR BCG'{O-?-SEQHIEHI DECDdCI’f Oriver 54166 74166  8-Bit Shilt HCEIS[CI 12
541{}' 7448 - BCD-to-7-Segment Decoder 54174 74174 Hex D-Type Flip-Flop ’ 12
Sk 7450 Du -OR- at )
s Qo ity 2
37 : ) 84176 74176 35 MKz Presetiable Decade |
5-15.}.»: 7453 Single AND-OR-INVENT Gate CounterfLatch 13 l
' S - 543{ .7454  Single AND-OR-INVERT Gate 54177 74177 35 Mz Preseltable Binary
T 5u - 7480 Dual AND-OR Expander , Counter/iaick 3
N }J o= RAR 1472 MK Alip- ﬁap . 54180 74180 8-Bit ODD/EVIN Parity
y ] i __,___5‘113———" 473 —Dag BEE th ﬂﬂﬂ k S _ Generalor /Checker . 13
\ L 5414 7474 Dual D Flip-Flop 54181 74181 4-Bil Arithmetic Logic Unit 14
\ \ 6476 7475 Quad Latch 54182 74182 Look-Ahead Carry Genecator 14
G416 7476 Tual 1K Flip-Fiop: 54192 + 74192  Reversible BCO Decade Counter 14

\H 84777477 (luad Latch 54193 74193 Reversible Module-10 Binary Counter 1§

ww-uwmmmmmmmmmuﬂmmmmbﬁuﬂmh.b-‘.b...hh.h.a-h.h.kxnhhhhwmmmmmmmmuwwwmm‘

l\ 5480 71480 Haled Full Adder ¢ 54198 74138 B-Bit Skl Regisidr 16
: ‘t\ 4 5482 7482  TBil Rinare Full Ridsr 54194 7418%  B-BH Shiit Regrster 16 !
' 1! 5483 7483 3-Gil Binary Full Adde 25011 S601-2 Relsipperebie One shot 16 !
54'?5 7485 . 4Bl Maznitude Cenyarater | 96021 9602-2 Oual Retriggerzble One-shot o le

: I n




S4/T7400 Quzc L-mpul HAND Gate

2

b

54774071 Quad 2-pul KAND Gate

Tree collect.: vulpus

Vee 14

i 5] Jeee
i

1 et

11
12

13
Gnd 7

v

94/7402 Quad Z-inpul KOR Cate

Voc 14
2 g 1
;3 — 4
5
6 -——_D"_‘"q ¢
B
g ] >—10
N I>—
12 13
Gﬁd?

94/7403 Quad 2-input KAKD Gate
free-collector gulpuls
Vec 14
1 - 3

54/7404 Hex loverler
Vee 14
§ —{>o— 2
I —e—d
§ —{o— 6
L9 —po—8
11——>>——10
13— o—12

Gnd 7

54/7405 Hex Inverter
Free-colleclor oulpuls
Vec 14

1 —tibe—g
3 ',
§ L {ro— 6
g —Po—t8
11 ——Po——10

13 —P——12
Gnd 7

54/7406 Her lnverling Buifer

free-collector outputs, 30V raling

Vee 14
1 —Dc— 2
5 ———>0—— 4
5 v——{}o-—— [
g <[P §
1M—pPo—10
12——Po—n12 -
i -Gnd 7

54/7407 Hex Buffer
Free-colleclor oulpuls, 30V rating
. Vee 14
1 —Pp—

a3 —7Pp— 4

5§ —pD— 6

g —>—— 8

11 —i>--— 10
1n—7">—a2

Gnd 7

54/7408 Quad 2-iaput AKD Gate

_ Vee 14
L p— el
s e Lo
e — ¥
1

Gnd 7

54/7409 Cuad Z-input AND Gate

Free-collector oulputs

Veo 14
“l ——
- B 3
=%
8 ——1
10 ¥
D
Gnd 7

547410 Teiple 3-input NAND Gate

& qy Yoz
2 — ,—12
13 —— :

3 —
4§ — 4 Jo— &
g —4
=
10 — 8
U— Gnd 7

.54/7412 Triple 3-input NAND Gate

Freecolleclor oulpuls

1 — Vee 14

2 — —— 12‘/

13 —

="

4 —D}—— 6.
Cik=g —d .,

9 ]

10 -—-—433— 8

W——  gnd 7

54/7413 Dual KARD Schmitt Trigger

5477416 Hex laverting Bufler
free-colleclor nul_puls, 15V rating

Vec 14

S4/7417 Hex Bulfer
free-collector aulputs, 15V raling

Vee 14

i —Pp—2

3 —Pp— 1

s —>—— 26

9 g2

1 —>—10:

b e e

Gnd 7

TIL - 2400 -4
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54/7420 Dual 4-Input NAND Gate

Free-collector oulpuls

94/7422 Dual 4-input NAND Gate

Tl

94/7423 Dual 4-input NOR Gare
with Strobe, expandable

# Vee 14 Vee 14 2
! 1 | 3
; -2 6 2 — g .
| : g ‘ Vee 16
: 5 STRODES
| 9 9 12
, 10 10 10
! 13 : 13 13
’ Gy Gnd 7 14 Gnd 8
| S4/7425 Dual dinput NOR Gate P4/7426 Quad Zinput NAND Gate 54/7427 Trigle 3-input NOR Gate
with Strobe Free-colleclor oulpuls, 15v raling
; Vee 14 Mo i : Vee 14
i 4 6 P ] Y 3 2 3 Do—— 12
S ; ' 4 :D 6 13 '
3 STROBES l = . 5 : 6
11 e | SO 5
9 10 9
10 o - i 105’ Do—— g
12 13 11

Gnd 7 Gnd 7

54/7430 B-input KAND Gate 94/7432 Quad Z-input OR Gate
' Vec 14 Vee 14
o 3 S
— S
s SN
1 = —I>—mn

Gnd 7 Gnd 7

B e
54/7438 Quag 2-Input NAND Buffer

Free-colleclor oulpuls

Vee 14

] Vc(; 14

) Gnd 7 ) Gnd 7
e

Oulpuls

34/7440 Dual 4-input NAND Buffer

e
54/7443 EXCESS-B-lu~UecimaI Decader
Vee 16

Gnd 7

3477437 Quad 2-input NAND Buffer

Gnd 7

T441A BCD-to-Decimal Decoder/Driver

. INPUTS
OUTPUTS
2 8 & E g

i i
16 15 8 8 13 14 11 10 ¢ 2 Gnd

94/7444 EXCESS-3 GRAY-to-Decimal Decode

Vee 16
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TT{ - 5445 - 5453

BCD to-Decimal Decoder/Driver
94/7445 30V output raling
54/74145 15V output rating

Vcc‘ls

Inpuls Qutpuls
= 0

oy 5 (P

DAl T 2

q 23

8{>° BL ;
|[:ﬁ’€IE i s

- c c I THIE 2. 5
|E cdl-hd_q E 4

LE BT D 8
LD D :}:—10

Bl 2. n

Gnd 8

BCO-to-T-Sepment Decoder/Driver
54/7446  30V)20mA outpul rating » 94/7447 . 15V/20mA oulput raling
54/7446A 30vV/40mA output reting - 54/7447A 15V/40maA output raling

Veeo 16 Ouipuiy

7
% Inpul A ——D “ [ :
Ll: A ]
} 12
Q' Inpulﬁ1— ul D R
1
I 1 C -2—- i c
8, (O

6
g Inpul ]:1

Blanking Ingut o ‘
Ripple-Blankmg
Cuilput

n
1
=T
T

v
T
qm o
: 6
11
1§ T -
L] S
—
EEI
o

W
e
-

Lamp Tust 3
bnpul el
Rupple Blanking 5.
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54/7448 BCD-to-7-Segment Decoder

- Outouts .
::D" 13

A 12 S
N 8 e i
2 O 1T .-
wowe S-S«
¢ :D»i . ;
Inpwi @ {;“ L 11 d
by O
. E e tiid
Bisaking Inoul o 1N k
Fupple Slardkaneg — 1 P
Cuipal

S—
Lamg Test _§_ =

Lesgract Lk
Ripple-Blanklng __E____J L%:g::j:i 0, ¢
kil : o i

54/7450 Dual AND-OR-INVERT Gata

Expandable

Ve 14
2 —
e
4
§ L x ﬁ
1
i 1

B ,

9
10

Gnd 7

94/7451 Dual AND-OR-INVERT Gate

Vee 14
e
:_-D*L%ﬁ
§
q oz
mﬂ_D}E

—— B
g
10 —

Gnd 7

54/7453 Single AND-OR-INVERT Gate
1 Expandable

Vee 14

e

DI
—_DJ

11
1/17_:.}/)62

Du: t b .r-_:m‘.,‘o\

oy

Gud 7




54/7454 Single AND-OR-INVERT Gate

54/7460 Dual AND-OR Expander

—d

Vee 14
1
[, -
2
i —1)
8
4
5
9
W Gnd 7
54/7473 Dual J ¥ Flip-Flop 34/T474 Dual p Flip-Fiop
) y SEAR Vee 4 D flip-fiop logic 1 _CLean Vee 14
o o Q
114 Socx 12 2 = 5
a3 13 4 CLock 9] 6
4
10 PRESETS
B 11 CLOCK 0 8
9 g8 —2 _ 9
Gnd 11 13 SLEAR Gnd 7
_________—'—-———-—-———_.______________ e
latch Togic 54/7475 Quad Latch 9417476 Dual 1K Flip-Flop S4/7477 Quad Latch -
o Vee s Vee 4
: —D—Dh-ﬁ 5
CLock _ cLock
S - 12
Truth Table gLOCK
o2 _E_j 5
M Chasge
Wl it s =
it v ] L.

refer |o 542 7475 tan,
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“TIL - 5480 - 54814

54/7480 Gated Full Adder
Vee 14 Truth 1sble
1% [ -| v . 1
s —~ =0 BN S 9
g — Az b & 0 O L7} 1 1 1 4]
10 —— A- g fenyd. yagepa
11— Ac IR R T (T
12 —— & s b—5 S R T - QS
t @ fonf b ot
” r v o fa e e
3 __;j H* i 1 0 o 1 o
2 — Be Bhedle—od 1 ! ) o | o 1
S | A - AL-A2T Ac - By b Be
Gnd 7 At = Ri-A3 o' = B)-b;z
=\
§/7482 2-Bit Binary Full Adder . 54/7483 4-Bit Binary Full Adder
Vee 4 2-bit & 4-bil Adder Tiuth Table Vee 8
14 —Tey E =g, e
5 P 1 QDD bil pusitions: EVENT Lut posilivns: 6;‘“3 ] A: ) 9. Ny \ C“{
- INPUTS ouTPUTS INPUTS outPuTS | 11 —+—18 O
Cxal Ax | Bx | 22| Cx Cxa| Ax| B2 ] tx | Cx ik i ,
S [ R T TS R T T S L | 61
S S N D R O N I A v 8 —]a 5 4 8=y
Jgelvte iyt lajelr e e
ek dlel il el )]l sl oy ' L—J
Aol il ol pely v ul—2 03
Tl e s Talrtal s I —s - ;
13 82 €2 -10 Tt T e le) e larel T 1 § =P T
T i 0 el I ) G L il E—’]
Gnd 11 k1063 P x=Zard i i ——1s
16 — By Coapb—— 1‘4
Gnd 12
i _ =
54/7485 4-Bit Magnitude Compacator 54/7486 Quad Exclusive-OR Gate  54/74914 8-Bit Shift Register
10 9 12 1113 14 15 1 Vee 16 Vee 14 Vee &
Cascading 1 | \ l l l | ‘ ;1! '.___ID_ a 9 —— CLOCK Qs. 13
Inpuls” f - Oulpuls*® i) — A
A<B Ao Bo A1 B Az Bz Aj By AEE - Q, 14
oy - - 5 4 —j 11— B
Oatal # f I >—— 6
A=8 Bin Mnguhs A=B s Gnd 10
A~B & g
T $ 7 10 :}D’__' 8 Q oulpul at
= e lnsd
i1
o ol ety ]
* & HIGH signal indicales a TRUE condition 13 s
1 resulls (rom 3 coempatison ol lower-ardar bits b )
" inequalily ol these bils will override CASCADED inputs Gnd 7 R
ade Counte
54/7430 Decade Counter Yool Tables
e s A Outpul 8 Qulput C Output HCD Count Suquencs” Reset! Count
~ outkl HESET WPUTS
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What is a breadboard?

A breadboard is used to build and test circuits quickly before finalizing any circuit
design. The breadboard has many holes into which circuit components like 1Cs and
resistors can be inserted. A typical breadboard is shown below:
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The bread board has strips of metal which run underneath the board and connect the holes
on the top of the board. The metal strips are laid out as shown below. Note that the top
and bottom rows of holes are connected horizontally while the remaining holes are

- connected vertically.

To use the bread board, the legs of components are placed in the holes. Each set of holes
connected by a metal strip underneath forms a node. A node is a point in a circuit where
two components are connected. Connections between different components are formed
by putting their legs in a common node.

The long top and bottom row of holes are usually used for power supply connections. The
rest of the circuit is built by placing components and connecting them together with
Jumper wires. ICs are placed in the middle of the board so that half of the legs are on one
side of the middle line and half on the other.

A completed circuit might look like the following,
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