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The purpose of this research 13 to determine the
characteristics of the logic and linear circuits in order to
design an instrument which 1s able to operate according to
specified objectaives.

In particular, the instrument, composing of seven

co-operated electronic circuits, was constructed to be used
as a digital multimeter.
G&pends vn Lne
stabilaty of the time base signal generator, but not on the
temperature nor the veltage supply which may vary within
the range of 10%. .

The precision of various measurements 1s between

+ 10% to + 20%,
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1. MUY
¥ Ll =
WUH L AVD WD Tuas tauntsznal
cl \ 10 pF 50 ¥ Disc¢ ceramic capacitor
c2 50 pF Trimmexr capacitor
C3 206 pF 50 V Dasc ceramic capacitor

c4, C14, €15, C17 »01 nF 50 V Disc ceramic capacitor

Cc5 500C pF 50 V Mylar Capacitor

cé6, 09 ﬁTO uF 16 V Electrolytic capacitor

€7, €13, ¢1l6 10 pF 25 V Electrolytic capacitor

Cé, c10, Cll .1 pF 50 ¥V Disc ceramic capacitor

c1z2 . 100 pF 50 V Disc ceram:c capacirtoxr

D1-D5 10N 914 Switching diode

Dis 1 - Dis 8 FND 500 Common cathode ILED - 7 segment
displayed

I¢l, I¢lo T400 W Quadruple 2-1mput NAKD gates

Ic2 7404 W Hex inverter

IC3~IC7, IC15-IC21 7490 N Decade counter

ics 7473 N Dual J-K flip~flop
IC9 7410 N Traiple 3-input NAND gates
Icll , 74 8 04 ¥ Hex inverter with schottky

clamped
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VBN LATRANDY
1012

IC13-1IC14

ICc22-1C29

TC30~3C37

JEx

Rl, R3, R5, BB

R2, R4
R6, R7
R9

R10, R13
k11

R12, R17
R14, RS
R15

R18
R19-R74
Trl-Tr2
Tr3
Tr4-Trs
X-~TPal
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~
YA LDunUTeNoY

T408 W

74 5 112 J

7475 X

f44E W

100 pH
470-ohm 5%
220-ohm 5%
10-k11lchm
10-megohm 5%
10-kilohm 5%
2.2-k1lohm 5%
1-kilohm 5%
100-ohm 5%

4.7-k1lohm 5%

2=kilohm
470-ohm 5%
BC 108

2 8K 19 GR
2 8C 535 B
1 MG

Quadruple Z-input LND gates
Dual J«K flip-flop with
schottky clamped

4~bi1ts bistable latches
BCh~to~seven segment decoder
and driver

Inductance coi1l, air core
Fixed carbon resistor
Fixed carbon resistor
Potentiometer

Fixed carben resistor
Fixed carbon resistor
Fixed carbon resistor
Fixed carpon resistor
Fixed carbon resistor
Fixed carbon xesistor
Potentiometcr

Fixed carbon resistor
Silicon NPK transistor
Field effect transistor
S1licon NPN transistor

Crystal Quartz 1.000 MC
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c18 15C »F 50 ¥ Disc ceramic capaciior
Cl9 L001 pP 50 V Disc ceramic capacitor
c20, C21 01 nF 50V Disc ceramic capacitor
cz22 18 pF 50V Disc ceramic capacitor
$23,C24 ) .003‘pF 50 V Disc ceramic capacitor
IC 38 b 743 Operational amplifier IC.
IC 39 LM 555 Timer IC.
R 75 10-%110hm Potentiometer
R 76 ’ 92-k1lohm 5% Fixed carbon resistor
R 77 100~k21lohm 5% Fixed carbon resistor
R 78, R 79 l-megohm 5% Fixed carbon resistor
R 80 5-megohm 5% Fixed carbon resistor
R 81 3 -megohm Potentiometer
R 82, R 83 10-kilohm 5% Fixed carbon resistor
R B4 2.2-k1lohm 5% Fixed carbon resistor
R 85 270-ohm 5% Fixed carbon resistor

Tr & BC 337 S1licon NPN transistor
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A0 (392 NE TG LBUAYTENAY
€25 10 pF 50 ¥V Disc¢ c¢eramic capacitor
co6 156 pF 50 V D;sc ceramic capacitor
cz27, €28 0L, p¥ 50V Disc ce?amlc capacitor
29 1 uF 50V Disc ceramrc capacitor
C30 10 pF 25V flectrolytic capacitor
€31 04 pF 1500 V Tantalum capacitor
C36 .01 pF 1500 V Tantalum capacitor
D5 -D7 1 N G614 Bwitching diode
IC40-I¢C41 pA 741 Operaticral amplifier
R86, R89, R92 -100-kalohm Potentiomete
R87 68-k1lohm 5% Fixed carbon resistor
R8s 82 ~k1lohm 5% Fixed carbon resistor
RG0 50-kilohm Potentviomeder
R91 23-kilohm 5% Pixed carbon resistor
R93 10-sr11ohm Potentiometer
R94, RS9 l-megohm Potentiometer
R85, PR100 100-kzlohm Potentiometer.,
RG6 10~kilohm Potentiometcr
R97 11311-ohm Potentiometer (1.2 kilchm)
Rog 10~megohm Potentiometor
R107 11110=chm Potentiometer (12 kilohm)
R119 2. 7-megohm potentiometer



¥
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WL 13BN
o8 3.9V
g-pil 1 N914
R102 3.% megohn
R103 330 kilohm
R104 3% kilohm
R10% 3% kilohm
R106 330 ohm
R107 500 kailohm
R108 50 kilohm
R109 5 kilohm
R110 500 ohm
R11l 100 ohm
R112 1.5 kalohm
R113 100 ohm
Tr7 2N3638

=
TALAL LAUALT L NeY

Zener diode % W,

Switeching diode
5% Fixed carbon resisior

5% Fixed carbon resistor

5% Fixed carbon resistor

5% Fixed carbon resistor

5% Fixed carbon resistor
Potentiometer
Potentiometer
Potentiometer
Potentrometer
Potertiometer
5% Fixed carbon realstér

5% Fixed carbon resistor

S1licon PNP transistor

e (-5 ﬁ
5. ﬁd??ﬁﬂﬂﬁﬂﬁﬁh@ﬂﬂ@ﬂﬁLﬂﬂﬂ?:?

I 1987193
32
C33
C34
€35
D12 - Dl4 1 W 914

=l
Az L aundTenay

.01 »F 50 V Disc ceramic capaclitor
.1 pF 50 V Disc ceramic capacitor
4.7 pF 10 V Tantalum capacitor

»0033 p¥ 50 V Mylar capacitor

Switching diocde
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1042
R115

R114, R117
R1l6

R118

1M 555

100 kilohm
1 kalohm
100 ohm

1 megohm

6. WIINMIWNIAD LA

b-7d
W LRI N A

C37-38

€39

C40-C42
C43

C44

C45
D15-D18
D19-D22
D23
IC43-1C45
1C46

R120, R124
R121, R125
R122, R126
R123, R127

R128

1

1
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=]
TARAY LBYALT 2 MY

Taimer I.C.

Potentiometer
Potentiometer
Potentiometer

5% Ti1xcd carbon resistor

]
s RHE A GHEN AL )]

1000 p¥ 25 V Electrolytic capacitor

4000 pF 16 V Electrolytic capacitor

470 pF 50 V

.01 uF 50 V

10 pF 25 V
10 uF 25 V
¥ 4002
¥ 4004

LED

RAT23

MC7805%

5.6 ohm
.56 kilohm
1 kilohm
4,7 kilohm

5.6 ohm

(EOOO.FF X 21in parallel)
Ceramic capacitor
Ceramic capacitor
Electrelytic capacitbor
Electrolytic capacaitor
Bilicon rectifier daiode
Silicon rectifier diode
Power indicatox LED
Voltage regulator 1.C.
+5 Volt regulator I.C.
5% Fixed carbon resistor
5% Fixed carbon resistor
Potentiomete r

5% Fixed carhon resistor

5% Fixed carbon resistor
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Wi 62ENA sataz(duntssney
R129 1.2 kilohm 5% Fixed carbon resigtor
R130 500 ohm Potentiometer
R131 6.8 kilohm 5% Fixed carbon resistor
R132 33 ohm 5% Fixed carbon resistor °
R133 470 ohm 5% Fixed cerbon resistor
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TYPES SM52723, 5472723 .
PRECISION VOLTAGE REGULATORS

absalute maximum ratings ovir Operatig free aw tamperature range {unless otherwise noted}

Paak valtage tum Vg "o Ve - Iy = 50 msh — 51V
Cantinucus voltage fram Ve te V- aov
tnput o Gutpiet voitge differontred MV
Currant fram V2 25 mA
Current from Vret) 15 mA
Continuoy s toted dhissipation or {or belowd 25 ¢ frew mr tempr ratare Jaee Nouw 1)
J ot W packag 1000 mW
L package {588 Nute 4} . . HO0 mw
F A package 650 mW
Operauing frea o temperature range  SNG2723 & reuits - 55"C 10 125°C
SN72723 Carcuns 0°C 1w 20°C
Siorage temporature range -55°C 1o 160°C
Lead ternperature 1/168 inch iram case for B0 seconds FA 3 or L package i an0’c
Load temperature 1/16 nch fram cae {or 10 seconds, N package 260°C

MOTES 1 Power duspatlon » Dhanamyt ¢ Yeethl Veg * IYe Yol 1o For oo aticn bt elecdies twmpivetura eelar o Oladipation
Dersaing Cutve Eigure 13
2 Fnis rating for the L packagk reguires 8 hoat ciok tr:al Qrav ger o thathal consin: Le f1om case to Yren air Tozoa OF Ryt momn
wan 087 CAY

recommandod operating conditians
‘ MIN MAX UNIT

Inpwt voltage Vj / 85 40 Vv
Quipws vo tage VQ 2 37 v
Input 10-cutput voltage difterential Vo Yo 3 |8 v
Qutout wurrent ip . 60 mA

clactrical choractanistics at sper Yied fras-ar temparature (a8 note 3)

SNG2723 BN72723
PAAAMETER TEST CONDITIONST P R T TR T T uNIT
Vir 12V oY) =1a Vv 5°C 001% Otw 00tx O 1%
1npul régutsrion Vi- 12VieV, 40V 5°C o0 0 0% ORws
Visi2VieV) 18V Full ranqe 0 6% 03%
1= 50 H2 1o I0kHL Cireft * 0 25 C 15 14
Pippie rrjoction T 50w, o Tu sy c:,,., ~5aF|TIEE %E S
N B Do —0 15% Coorn 0%
f.oad roguiation g+ 1 mA 1010 = L0 mA Ton range BN Ty
Retorence voliegr Vioar 25°C B8S 716 735 {68 75 75 )V
Sianduby current V=30V Ip*0 EER T 23 a5 43 a4 { mA
Tamparuture coelhiciant of Fold canga 0os2 0015 0003 0015 |%rc
Gutpet voings
Short ¢ reuir Rep = 101 Vo9 2% 55 &8 ma
Qutput turrent e *
Outnut aorm voltepe rs_\._-.' * 100 Hto 10k Lo~ O 74° . 1 20 o
8w r 10U H/ w0 30 kH2 Cirany * BUF 25°C ?h 25

TFull range tar SHS2723 1 —BE C to 126 C and tor SN 2723 1s 6°C 1o 70°C
NOTE 2 For all vuluat in thie 1alile the davice 14 connocied o3 ANDWN In Figura ¥ Wwith e divider ralstanca as soen by the pro amg it
10 LT Unlast othonadno cpuciflat V)« V=WV Ve "0 Ve BV g« mA Rgr © ard Cpap =0
b =g} c < (s (5] SC frat)

)
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TYPES SW52723, SWP272)
PRICISION VOLTAGE REGULATORS '
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TYPES SN52723, SN72723

PRECISION YOLTAGE REGULATORS

TYPICAL APPLICATION DATA
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TYPES SH54454A, SHHAATA, SN5A48, SNH44S, SNHJLAE, SN54147,
SH7346A, SM7447A, SN7448. SN7443, SNT4146, SNI4L4AY

BCO-TO-SEVEN-SEGMENT DECODERS/DRIVERS

OULLETIN NO OL 51211811 DECEMBER 1972
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faature
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Oriva tndicators Directiy
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8 Lsading/ Traling Zero o
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tearures faaturss
nternal Pull Ups Eliminate *  Opan-Colltector Qutputs
Meed for External Resistors e B
anking input

Lamp-Test Provision

Leadimg/ Traing Zero
Supprassion

e All Cireunt Typas Fagtura Lamp {ntansity Medulation Capabahity
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Ldq, Lar JOH N PACKAGE 40 J N ORWPACKAGE 40 W PACKAGE
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Of thesa BCD to-tovon segmont decoder/driver circusts, the 46A 145 47A and LAT festure ective-low dutputs
dmigned for driving wdicators directly ond the other two, 48 and 49 feature active high outputs for driving lamp
hufiars. The tollowing toble cummarizes the differcnees in the drver outpuls and grves the typleal power dupation

DHIVER OUTPUTS TYPICAL
T¢YPE ACTIVE LEVEL QuTFuUTY \pL SIHK MAX POWER
CONFIGURATION |CURRENT | VOLTAGE ] DISSIPATION

LITY low opencotirein & ma v 3720 mW
Lag | lowe npen caltactn 0 ma snv 160 W
LY ow opancotlectes 4D mA 15V 3 mW
La? 1wy epen-collee o ma 15V 160 mW
AR high 2 W puitup EAmH SS5v 285 mW
484 high mprencollarar 10ma 85V 166 mW

All pt the crowts exczpt ‘49 tave full nipple Wlanking Input/output controls and a lamp wst mput. The 49 circult
incorporates o diroet blanking mput Segment mdenufwcation with resultant displays are thown on tha foltowing pope
Digplay pstterns for GCO wwyt counts shove 8 are umque symbols to authenticate input conditrons
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TYPES SN5446A, SNG447A, SN5448, SNE443, SH54146, SN54147,
SHT4AGA, SNI44TA, SNT44E, SN7449, SNI4L46, SK7414)7
BCD-TO-SEVEN-SEGMENT DECODERS/DRIVERS

a8
PUNCTION TABLE
DECIMAL
on 1NPYTE Mot DUTPUTS NOTE
FUNCTION LT IRBI] D € & A & b 3 d q { A
[ WML L L L H H h 4 " H OH L [}
1 WX jr 1 t H H LKL L L 5
2 lox L & H t H 4 H L H H (L M
3 H X L L H W M H B OH L L H
) X iL H L & H L H H L L HOH ,
.1 Hl XL # L H M H L W " L H H
8 M b4 LM g ] L L H H # ™M H
7 H}l % jL ® H H H H H WL e b
i) Hi X {H L L L H H H H H M H H
9 Hl X |m L t+ H 1] H H H L L & H
10 H]l x]+w v # ¢ H L L L H H L H
1t Hi>]H L H H H L L M KL L H
12 H] X |H H L L H L H ¢t v L H H
13 ] x H H L H ] H L L H Lt H
14 H]x ] H H H L H L L t H H H H
15 fHixIH 0 4 M H Lt [, S . S ;
- - ~ L] t L L L L L L F
RBI J " l T T L L L L oL oL ow oolo3
%4 L% X X X H H H H W o H _H 4 ]

H e high towal o = low lavet R = lrcplevant

NOTES

1
2
3

Tha bilenting inpyl 1Bl) muty he opas or Raid o1 @ Nigh logic teval when sutput Functlons 0 shrough 18 e dedred The
rippda-hinaklng iogut IRBL} muoht By Geon or Righ 1F Blonkirmg 0 A dnc mat Targ » noY daared

Wihren o fow loglc fevel iz appllar givectly ta 1o Bianking inout {81} oIt sopment outpdio re lovw fegerdies of Wic lewal of snv
oty Input ’

Whan rinnlapio=timn == f Y sn g penpnre A B C ond D 810 et 0 low [ovel writh Tho toamg a9t input high &ff ssgmont outouts
OU e e v A M USR DA g e Ul e W ow e bivat {rgipones conditiony

Wion o bianking InputHipple Glanking output {BI/ABOL is ooen nr hatd high ond » 1ow 13 spphed 10 Mo [@MpD-tB0t InDut #tt
sgpnsat Sutputs ora bigh

121/ HBO 18 wire- AND lopic sorving a1 Blenking Inpest (81 and/on Cnoles blanking gutgut 1RAO)

. a5
FUNCTION TABLE
RECIMAL INPUTS QUTPUTS
]3] NDTE
FUNCTION | 0 € 2 Al ia b ¢ & e 1 g -
[} L Lt L LlAald " #H #®W H H L 1
1 L oL L HIHEL O OH OH L oLt ot
2 P T T S AT T T VO O T A S
3 . L H HlivlH W H OH L L M
q T # L LtlufL W ®# 1© T ®” R
5 L H L HIH]IH L H W L H H
8 Lt H H tlimfe L o B ¥ H R
7 L M H mlHIH H " L oL L L A
|} H L L Ll ld H oW oW WM
8 H [ L H 1A H H 2] L L H H
10 Y R O I T AT (A ST TR TR SR T
M L M WIHIt 1 M H L L H
e ~ M L L & #® n
14 P H oL o slelr oL oML H N
14 H M H vl HjL L oM oMowon
15 [T IL T IL I VO Y YO U O Y
) X X X XL lL <« L L L L « E]

Mo Bigh lewe® L low kvt X @ Irrstavant

NOTES

FhO Sk ing et %1 miset ha open or hald 18 high togl tavel whon outpuc functions O thraugh 14 ore Sestrod
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TYPES SN5446A, SNB447A, SH5440, SHHA4D, SH54146, SH54147,

SH74468A, SHTA4TA, SHI448, SN7648, SN74148, SHI4L47
ECD-TO-SEVER-SECMENT DECODERS/BRIVERS
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TYPES SHH44GA, SNH447A, SN5448, SN5449, SN54145, SN54147,
SH7446A, SN7447A, SN7448, SN7448, SN741L46, SN74147
BCD-TO-SEVEN-SEGMENT DECODERS/DRIVERS

tchematics of inputs and outputs

EQUIVALENT OF EACH INFUT 46A *A7A La0 t4Y
EXZEPT BHRRO TYPICAL OF OUTPUTS
s THRU g

Vet

L4 - Jue— -
Rog
DUTPUT
INPUT ——
A

L

SNG4 /SNTY Hm - &4 k(] NOM 484 4A R =2kl NOM
GMN34L /fSHTAL Foq =0 kil MOM L4E L47 R =a kil NOM
J
‘AgA 'ATA, 40 ag
ECUIVALINT OF BI/RBO TYPICAL OF QUTPUTS

aTHRU ¢

Vee

OUTPUT

arneo

126 La? -
EQUIVALENT OF BI/REO
fRB TYPICAL OF aLL OUTPUTS
vee

ouUTrUT
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TYPES SRHAGCA, SWSALTR, SNTR4EA, SRTL4TA,
S-’ﬁ'ﬂ-SEVE?‘ﬁ:SEGFﬁE@W DECODERS/DRIVERS

gbzoluts manimum retings over gparating fres-awr tamperature ranga {untess othorwite noted)

Supnly voltags, Vg lzae Note 1) 7V
Input veltcge 55V
Current foreed into any output 0 tho off state 1mA
Qperating frea-gir temperoturs rangs  SNS5446A SNB447A Circuin —55°Cto 125°C
SN7448A, SN7347A Circuits 0°C to 70°C
Storcge temptrsiure range —-65°C 10 150°C
NOTE 1 Voltega valutl tro viith retpact to Adtarork around tieming? 7
recommendad cpsrating conditions .
SNELABA BNB44TA SN448A SNTA4TA oNIT
RUN NOM MAX M OM MAX JTAHN  NOM MAX | MIN NOM MAX
Supply voltags Vee -} 45 8 55| a5 8 ES[d7s & 525(475 & &25] Vv
Oft4tate output veltzp® Voo ] o thru s 30 15 0 LT3 )
On siate output curent bejan) | 8 thrug £A0 40 40 401 mA
HighHavz] qatput eurrent 1oy BIIRBO —200 =200 ~200 “Z200| oA
Lowedsvel cutput curont, 104 BY/RADO ] [] [] gf mA
Croercting freo-olr tamparsrurs Ta -85 126 | ~55 125 7] 70 0 70} *¢C

oiectrict! ChorcoImrisNes OVEF TRCOMAY TS0 OPSTAUNY Ir&8-ti ASTnpar Gl fengs jwaioss sthemnise mot)

PARAKETERN TEST CONDITIONS? MIN TYP! MAX IUNIT

Vi High tovol Incut valooe 2 v

Vig Lovelovgt Inpu vol.gy 0B{ Vv

Vi input clamp voltolr? say lngut oxcept BRSO Ve " MIN 1= <10 mA ~151 VvV
Vo=, V-2V

v Fioh tovr] ouiput val BHRED 24 37 v

OH i S =5 VIL=08V gy~ —700sA

Voo = MIN, =2V,

VoL Lowlool outputveltoms BI/REO ccoMIN, Vin=2 03 o4l v |.

Vi, 08V g ~8mA
Vee = MAXK Viy=2V,
] Of-cioto output currong & thr 260

Qlof) tpu ve ViL=08YV Vo[d" - MAX A N

Voo *MAXN, Wipu=2V

v, On-¢.ato gutput voite_e & 1h 03 041 V
lom e ViL"08Y, 0o} =40 mA
Any input
f 1 o S ol - -
t Input curre It 81 metmum tngiul volicge excapt BI/AED Ve =MAX VisESY 1] mA
Any 1nput
H| ! o MA o v
HH Igh-fawa) Input currcnt excapt BI/ABO Voo T MAK Vo214 40} pA
Arvy 1nput -1
113 Lontovel Input currant excupt GUREBO Veog= MAX V)=04V A
8i/RBO —
fos Short-cirant output current Bi/REC Voo = MAX —4 | mA
Voe = MAX SNBA B4 8%
1 mA
'cc  Supply curent S0 Note 2 SN74 e 103

1 Eor consitions showen op BN or MAX ucd tho eperopriote volus wpocificd undor recommaendad oBerating conditions for tha appliceble type
$ A1 rrpicai vatues mis et Ve =BV Ty = 28°C
NOTE 2 g s moicurod with il outputs 0pea cnd ol inputs at w 8 V

ewite™ing charactoristics, Voo =5V, Ta = 25°C

PARAMETER TEST CONDITIONT MIN  TYP MAX NY
4 totf Turn-c’t tima frem A lnpant 100 .
ton Turn-an t ma from A ingut L =15pF RL-tVND 00
tor _ Tumait timao "rern RD) Nput Soe Nots 3 100 ™
ton Turiven tims from NG incot 100
NOTE 3 Lood clrcult ond volte2o vyl 0rm o0 shown on pops 140 1y¢¢ COrreponds 10 tp) py M Lo, COPrEponds o ipy
b s
1272
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TYPES SK5490A, SMS492A, SNBE33A, SNHAL30 SHH4LY3,
SN74904, SN7492A, SN7483A, SNT74190, SHTALO3
DECADE, DIVIDE-BY-TWELYVE, AND BINARY COURTERS

HULLETIN NO L S F21IR07 DECEFMAER 1372

BOA 3 N DR W PACKAGE
{ ‘904, ‘LOO DECADE COUNTERS Lo 3 N OR T PACKAGE 974 4 N DR WPACKAGE
(TOF VIEW) (TOP VIEW)
9zZA D'VIDE 8Y TWELVE - . . -
COUNTER FLIT LN B Y Egﬁ y -;‘. .J‘L: S N
HE | 1
‘83A,°LY3 4 BIT BINARY I (‘*L"""”* Lol N ] i
COUNTERS ) i ! !
=1 r
doser phiom | ; n._._.u.r } . ‘!J _,_,___,rJ E
l ¥
LD Y B :';. ¥ T3l Sl
Egch of these awinnlawe co Aters contuns four N PRI L‘ﬂ ﬂ-ﬁm [‘
rhasier siove g TTe——

g Hops and sddiuonat  gtieg to
providc a div de by tvo caunter nd a three stage
binsy co e for whizch the cpur, cycle length

posdeg iopx  #0 tunenhion ioble

#3A 1N QORYPACKAGE La3 4 8 OR T PACKARE
dwide by tive tar tne BCA and LID divide by six (TOP VIERI TOP VIEWI @ ?
for the 92A end tiwle by eght Tor the ‘83A gnd pul - -
.83 « ') l; : ) el alfol e -: ri]’t 3

e L e, e i

I
All of these counters kiave 1 gated rero réset angd the i " N I {! l H
1
S0A and L.90 2!so have gated set to wune tnputs for | 8 edm h
o BCD ming s complieraent app) cations s -: . $ ii . | ;

ﬂ | : i J t

- TR 3
To use their maximum count length {decarde diode {-j-—g:r} 1-‘:’ . N "'-ﬁ:.d 11“’1' ij'
by 1vielve ©F Tuw et tenary) of these counters the

8 nput 1 connectad 18 the Oa output The nput
coum pu'tes s e applied L0 npy A and the ou.puts
arg os daccnbec ia the spproprisie funchion toble A

piatve lagit  s0d ‘unction tahloy

N® Mooantornel eon-weciivn

symmetticel divde by ten count can be obtained TYPES mwe;:”g: "
from the B80A or L3S0 counters by connecting the ! ATIO
Qp cutput to tha A wmout and applying the Aput i‘:’; 145 mw
count to the 8 input which gives 8 drvata by ten ! 2o mw
i squarg wave 8t output Qa BIAG3A VI
[ X5 1o mW
functional bloek disgrams
BOA L |ra C4A LRI
Fmtr —— r
oyt £ 3 -
[} 7 2
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TYPLS SNGA80A, SM5492A, SH5493A, SN54190, SA54123,
SN74304, SN7482A, SKJ433A, SN74190, SNT4L93
DECADE, DIVIDE-BY.-TWELVE, AND BINMARY CCURTERS

™ Lo 20a 106 schematicz o f inpuits and o nputs
ECO CNUNT SFQUEMCE B OUIRBALY (- P .
15on Burp Al fSew Mot B 90A 928 83A
L1 outeu¥ T PoT EQUIVALENT OF EA 11 INDUT
LOUNY QU PLY R BUTPUT
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B ¢
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DUIPLY Cp #2 connocted e nput O tor 805 ono
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TYPES SN5450A, SN54824, SN5493A, SN7400A, SN7482A, SN7493A
DECADE, DIVIDE-BY-TWELYE, ARD BINARY COUNTERS

.

shsolute maximum ratings over operating free air tempe sture range {unless otharwite noted)

Supply voltage Vi ¢ lsec Tote 1 LAY
Input voitage ahv
Inleromatter voltage 150 Netn 20 55V
Operating free air temperature cange SNS490A SN54924 SNG4D3A 55 C to 125°C
SN7AY0A LNIAS2A SNTA9IA 0°C o 70°(C
Storage tarapet anire range ~65"C 10 150°C _

NOTES 1 Voltage valuet waca) 1 Htoerers (tel voltaga art wi b 2040 Oul 10 natwork gros 1 o ree nus al
2 Thiw i tha voltugo et vaan v g or-itters of 8 mull ple nerutlar 3808 1tor Fo Those ~ircu s thee #ung apphion hatwesn ha TAC Ho
wnpats wnd for ihe DUA Circu t 8 nlen anpl 43 Dativsgr tho fwn Fg npute

recoramendsd opsrating conditions

“hadBa ShoAZA [SNI4B0A SN749ZA

hd S_NM‘J?A ENT7493A umt
- MN NOM_ MAK | MIN NGV MAX
F__s_l_l'r‘ﬂly voltve Vo _ . L___ﬂ 5 5 &n , 476 5 &5 v
Haghy lewal putput cur ant fay -800 - gon wA
Low leve! output curient Boy - _:: . 16 s | mA
Gaunt frequoncy Tapyng (300 Figuee 1) —:—::::: 3 -%E g -:: MMz
- mu:u L) 15 )
Pulas widtiy 1 L?_n:.'w! Hm {1} "
. | Revt '““i‘f_,,...,.‘:‘i _ 15
Rﬂﬂ Inachive stare MG 1 ajup 75 o ) m
Opufunrg ltueﬂfnu z lmre_‘l A . — 25 175 n mn "C

aloctrical characteristics over recommended operating free air temperatuce range {unless otherwisa notad)

PAHAMEYER TEST co:;:nﬂns' A 28, 234 umnY
Lo o v MIN _ TYP! MAX | MM TYR! sax | siN_ TYPY mMAXx
Vi High level input voltage ? Z 2 v
Vi Low tevel it vnitme 4 o3 [F:] o
vy input himp volt we Voo~ MIN 4y 12 mp A -t 4 16 v
Veop s M Vg 2V
v High lived Gutput valta, 24 33 *4 Ja 24 3a - v
On High lovet quen o Vi @ \ gy 800un L -
Vi MIN Mg TV
v, Low lewel ournut valt 02 04 02 a4 ) 04 v
oL r v v 08V 1y 16mAt
]
" NPUT Ferrens o Voot MAX V|, 55V v 3 1] mhy
AR AT DY vl Ve —_— p_— e
Any 1.et 44 Al al
High lovol L S ean
LT o leve A myt Voo =" MAX V)~ 24V 0 Hi A ] kA
T gt T 12:!_1*_ )
Low tovel Any esel 1G ~-10 L
v e v
LTS o tave A input Vo = MAX V-0 vV - az -37 -32 | mA
g — —
It current m" Al -4 B ~37
. Short ¢ cuit v MAS sNGa ~20 5} | -20 =57 20 57 ik
0% cumut currons ! cc AN74 118 57| 18 57| 18 ~u7
loe  Suppdy curremt Voo = MAX See Now 3 Pl 42 26 39 26 39| mA

YPor conditions shown ce MIN or MAX use the sposopriste woius wpaciiied ur Ha- racommandsd opsreting condinons for tha apphcabie ryps
AN typicsl waluos are 2 Vo =5V Taw28°C
Not more 1Man one output sthould b thorteo ¢1 2 tirma -
YOutputs are roaiod at ‘oL =6 mA plus the himit vetue for Y 1ar the 5 lnput This permite drving the B Inpad while malateining fufi {an out
capsbitlity

ROTE 3 {gg Is mogquree wi b ull Sutputs open bath Ra iaputt grou-~dad tohAaving momantary connection to 4 6 ¥V and aH ather inputs
aroundes
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TYPES SKH5430A, SRB4%2A, SHH433A, SH7480A, SN742A, SNT493A
DECADE, DIVIDE-BY-TWELVE, AND BINARY COUNTERS

-

swntching charactenstics, Voo " 5V, T4 = 25°C

FRAGHY ) WOA ‘9IA 034 -
PanaMEYERY TEGT CONDITIONS *
ave {IRPUTI {OUTPUTH " o i tve mactimine Tve max| e Tve max UM
! A Da 32 42 32 &2 12 12
frrau ] Qg 13 16 16 MK
L M 10 16 10 W w6
& [+
PHL A 1218 IR TEETE R
-
oL A o 32 48 J2 4B & ol
WHL 0 @ sn 36 %0 a6 70
Cy ~ 15pF w1 w1 1
WL s . L*15p & 6 o6
Pl AL »a3tn 14 21 19 2} 14 21
PLM 5ey Fagure 1 M 32 /1@ 1§ 21 a2
1] Qg L1
oMy G 23 35 w2t Z3  3s
PLH 21 32 2t 32 4 B
PHL ? %o 79 e 73 36 IS
PHL Sat 1o-0 Any N 40 | &0 E 40 ™
3 s
™ FLH 820 8 A O 20 39 ns
PML, O Q¢ w2
s
¥ nom ¥ Mantmum sount frequanay
PLH = P ODOGATHO R doley time low W-hiph tevel oueaut -
ey, O Dropagation delay timo high 10-low lovd) Cutput
TEXAS INSTRUMENTS m

NLORPORATLED
ALt OFOCE DA S043 v BELLAT TUNAS TA22R



P

TYPES SM5490A, SNBAS2A, SM54S3A, SN54190, SN54193,
' SN7490A, SH7A922 SN?493A, SNT4180. SN74L93
DECADE. DIVIDE-BY-TWELVE, AND BINARY COUNTERS

PARAMETER MEASUREMENT INFORMATION

B
-~

]

et
POSNT  vepe

R

I N
: FRON QUTPUT Ser Note D)

UNDEH TEST

L
o bl o1
! ihar Npje C)

LOA0D CIRCUYY

Cy
{Sen Note 8} .

’m
. et v e o | e b e M e o om mae m PW
Yig? —\\’m !

M ' d & o &

Gt ¥ e
1 e = ov

1
]

: L7 S ey w(’: 'N-'-mwuﬂ

| 1 3 ; e T 1]
{

|

¥

]

¥ v Vo Yo

" wanei1oe ,—X_‘..‘.—_...._._-.-_.___...._.-__._.___ — e e e m e =y
[Lgia) ]
Oy Mgy £ }f""' i
-1 H
: [ e R e
]
1
¥
[}
1
[}
1
L]

q'l.. Moy

1
b 1L n h——u oy, M ome !
hhy -l |
T O, b r—‘T— e : Vane
LA 1 L ' ¥ o
CLOCR BT | ! , i
- ) —-— Vg3
! Ty ~Wsan
-l—-ci e, s oy Mesie —n--q """. 1 4

——-‘ rhaletH Hip 2 _..._._ Yo
. OVTRUY Vaet H St b
f e N P P L i R 1
e n v,
- ' s ¥ | (1.9
g i i Py Mesu e 4 g CON WIA
H B O o LW A e 1‘ ‘q ANT LNF or 1, g EAPAS
R —— H e O 3 ipa _-.. You
oUthut Op F Yol 1 ¥ -
o #am #) f
| T X —d S Wy
PO P ' ,.. _q__ e - Pasamr el iy 1 (S0A 155
e thes MM 0, g 1914 914 -ﬂ—ﬁl Mla 170TTAL o 11 4a E92R 1IN

UMY G

.
J

L9 LGY w ri, 4 10 AP T"""" L™
Yo
‘u— -~ Yo

VOLTAGE WAVEFORMS

MNOTES A Iaput putsod 6ro 00Hod by & Gent ptor § wving the fohaw ng characiat (ea

for H0A 028 GIA B e iy By FER =) MHz duty uyels = L0 24, = 53 ohms
lor LAY = 10as 1p 6 e my PARA = 500 k1 duty cycla 50% 2, * 50 ohmy

tor L93 ¢, S 1B w19 A8 PAR PODLHZ lyty cycle » 5% Z,,,) = 90 ohmy

Cy 'nclude: srono ondg |ig cepagiiance

C1 {30 pF} 13 a0p! cabie 107 tm 0D L0 and LT

A diodas ota TNDIE o 1HANGA

Cock roset Input is tasted sepnratoly viith the ather reset ar d 5 v

Rofarancs wiveto:ma are shown whh dahad lings

For 90A O2A snd N0A V, = 12V For L30and LI \,a =13V

ovYwmOno

FIGUTE -

1 ¥ PRIPIED 11 1) %

[ 1P qannsd eviors osy facpenylifity for 2%yt oty svmeen
! " oriphetest thyd thiy o4 ted Irom pateny rltingempnt TEXAS l N STRU M ENTS 229
t TR AT Y

POy Oroice Qo 3017 Dll.!l! TEXAL SAFR:

}' TUIAY GMSTRUMENES RESUDVIS 1) @,GHT 10 MAKD CHANCES Az ANT Vimg
B ORBER 10 MEMROVE DISIOM AMD 10 SUPPIY FRY REST PRODUCY POSSIBL



	ปก
	บทคัดย่อ
	บทที่ 1
	บทที่ 2
	บทที่ 3
	บทที่ 4
	บรรณานุกรม
	ภาคผนวก

