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ABSTRACT

This first part of this project is a study SWR meter for 1.5-70 MHz which is an
indispensable for transmitting and receiving the radio wave. In the description and
boundary of this project is to study to the theory of standing wave and the solution to
calculate the standing wave ratio (SWR) throughout the experiment and construction this
instrument.

For this the second part of this project is to study the Air Condition Remote
Control which use the thermostat for air. The description and boundary of this project
show the theory and operating of main controller and remote unit. It is connected by cable
and show to another component in remote unit. It consists on-off switch , temperature set

up, mode of operating and air ventilated switch.
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LM158, LM258,
M358, LM2904

MOTOROLA

Specifications and Applications
Information

.

OUAL LOW POWER OPERATIONAL AMPUIFIERS

Utilizing the circuit designs perfected for recently ntroduced

Qued Operational Amplifiers, these dual ccerational amplifiers
feature 1) low power dran, 2) a commen moce input voltage range
exi2nding 1o ground. Vg, 31 Singte Sudcty or Spiit Supply operation
509 3) pnouts ccmpatible with the poouier YC 1558 dual operat:onal
amciifier. The LM138 Series s 2gu.vaiznt 10 cne-half of aa LiM124.
These ampi:fiers have several cisunci zcw
operanona! amplifier types :w sincle suzoly

op2rzie et sucoiy solieges as lowe zs 3.0

1tages over standacd
zootlicztions. They can
V9its 9t a5 hugh as 32 Volis
with Quiescent Curr2nis about one-fiith of hiose associated vatn the
MC1731 (00 2 per amplifier Dasisi Tre common mode :nput range
incicCes ihe negative SUDPiy, theredy eirmu

Ag the necessity for

ext2rna{ biasing comoonents 11 Many o6 C21iChs. Tne ouiput voltage

rang2 &lso includes the negative pow.er seoo!y w2itéc?

e Snocz Cucut Protecied Outpuis

e T-ue Didizezntial laput Stzqe

e Single Supply Operation: 3.0 to 32 Volss

® Low lnput 3:as Currents

@ Internaily Comoensated

e Common Mods Range Exi2nds to Negai-ve Supsiy
e S:ingle and Szt Supply Opgeraticn

@ S.mdar Performance to the Poputar NiC 135

DUAL DIFFERENTIAL
INPUT
OPERATIONAL AMPLIFIERS

SILICON MONOUITHIC
INTEGRATED CIRCUIT

7 H SUFFIX
METAL PACKAGE
CASE 601-04

MAXIMUM RATINGS T 4 = +259C uniess oinesvigs nciac

L8158
LNese

Rating

LN3S8

LM2304

Uait

Power Supory Voliacas
Singte Susply
It Suoches

26
23

Vdc

{nput Dif‘ereatial Vott

226

Vdc

t~put Common Mcde Voit

-03:032

-031w026

inout Forwara Curreat (31 (=
W< -03Vi

mA

J SUFAX
CERAMIC PACKAGZ
CASE 693-02

N SUFFIX
PLASTIC PACKAGE
CASE 62604
(LM258, LM358, LM2504 only)

Vegg/Gaa {2

utout Snoct Circuit Duration s

aauAuous

Too v ewl

Junction Temperziure
Ceramic and Meral Pzckazes

Plastic Packaze

1A
150

e

ORDERING INFORMATION

S:icrace Temperature R

Ceramsc anc Metal Pac<zzes
Plastic Package

=651t0 -150
=5516'=125

°g

Temperature

Cperating Amosent Temperziure Rance
LM1S3
LM258
1M3s8
LM220<

-20 10 +8S

ac

Sotit Poner Suooles
Zscs v Voiiages .ess 1man 32 V ‘o
‘e a0sCiute mavimum oo

voltage s e

Tros wcsut

“

Cucrent
NOCMal cuto? slates o il reestadlisn when ine (OuT
nan -0 3V

SNy ex(st wnen ite L0(1aCe S e

sotiage

N

& 200 26 V for the LAM2S04

< a3t a0y Of the wout teacs
“elucns 10 2 voltage greater

Device Range Package
LMI158H -55 10 -1235°C Metal Can
LM158 -55 w0 - 125°C Ceramwc OIP
LM2904H -20 10 -83°C Metal Can
LM2904 4 -0 w0 -85°C Cecamic OIP
(M2904n -20 10 -85°C Plasuc O
LMm258H -25 to - 85°C Metal Can
L2584 Cecamic CiP
LM258N Plastic T1°
LM3S8H oD Mertal Can
LM3984 197 Cecamec DIP
LM358N 0t -70°C Plastc D7

MOTOROLA LINEAR/INTERFACE DEVICES
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LM158, LM258, LM358, LM2304

ELECTRICAL CHARACTERISTICS (Voo =30 v =z = Gne, T4 = 259C untess otherwise noted)
LM158/LM258 LM3S8 LM2Z304
Chacactecistic Svmbol {#in | Typ | Max | Min | Typ | Max | Min | Typ | Max | Uaic
laput Offset Voltage Yo mv
Vee *S0 V020V (26 V for LM2S04),
Vic=0VioVec-17V. V=14V, Rg=00 {
Ta =25°C - {20 | so - 20170} - |20 |70
Ta=Thiznto T g, (Note 1) = - |70} - - (90| - | - 10
Average Temperature Coeificent of 1noui Offser Voliage - 70 - - 7.0 - - i710 - |avioc
TA = Thigh 10 Tigw (Note 1) 4
lnput Offser Current ho - 3.0 3 - 50 S0 - ; 50 S0 nA
Ta = Thnqh 10 Tig (Note 1) - - 100 - - 150 - ‘ <5 200
Average Temperature Ceefficient of tnout Offset Current A2t ] - 10 - - 10 - - 10 - [ PA/C
Ta- Thigh 10 Tig. (Nozte 1) |
taput Bras Currens s - -45 {-150 - -45 {-250} - 1 -4s5 |-250 nA
Tac= ngh w© Tigw (Note 1} J - -50 [-300 - -S0 [-500] - ,-30 |-500
faput Ccmmon-tioge ge Range -Nc:e 2| Vics i \%
Ve # 30 VZ6 V far L\12904) 0 - |83] ¢ - |83} 0 | - j2a3
VCC =30V i26 V 'ar LM29041, T4 = Thgr i Tiaw Gt - 28 2 - 28 o | - 24
O«ifecent.ar Inout Voizzze Sange VoA | = fvec] - i - [veel - & - vee M
[ Carze Siznat Open-Loco Votizge Gan I 2oL Vimv
R = 202, Ve = 15 V. TorLarge Yo Swing | 20 {100 - 25 {100 | - - -
Ta = T.”;n 107 -, (Note 1) { : 2 = 15 - = - - =
{ Channel Secaration l L i " =71 20" — - {-120| - - |-i20] - cg
| 1.0 Kz < f <20 =z, Inout Referancec | A !
| Common-ticce Rejectiz Rate : CLIAR e 35 - 635 iC = 70 - c8
| Rg<iokn !
Power Suzoly Rajecticn a0 | ?3RA 85 | 100 - 63t 00 - Z0 100 - o8
Outout Voitace Range NRVR ™ N Jg=mo | - {33WE i -~ a3
R T 210 (R > 10 <0fpe LM2SQ4T | i
L | {
1 Quiout Vaitage—Hign L.mit (s Th,:_n ST oartyeTe . i VOom i v
i Ve =30V 26V ¢ P s 2xQ | 26 | - o R [ B - i -
{ Vee =20V 26V cLN2E04), R =10 x 1 20 23 = 27 28 - : 3 -
i Ouiput Vzitage—Low L mi ’ T - AN - 50 | 20 - (332 mv
i VicE = IBY. 3 Y'IEMAACTRL S Tiow ‘Notz i° ! !
. Ouiput Source Current l G- {20 40 - 20 40 - I0; = - mA
i & f
i Vip=-10V.Vce-13vV i |
{ Output Siax Current A AR,
i = i
H Vig = -1.0V.¥ec £13 v { IR 0" OngefS | '— =0 il FOo | — mA
! Vig = -TO'V. V(g = 200 mv ] 12 {50 =4 12 30 - - L L A
i Ouiput Sheet Circuit 10 Greuac (Note 34 1 fog - <0 60 - <9 &80 - e 60 mA
i Power Supoly Cucrent (1 4 = Thigh 10 Tigw/(Note 11 { ) Icc mA
Ve =30 V(26 V for LM2904), Vg =0 V. Ry = = i A 15 Ao Jdr1s | dg F W -5 |30
VEC=3V.¥g=0V. ] == ! ALY EEY R EER AT 5 (EE R EF)
NOTES:

Tr Tiow MEEB0C Yo 152 Taig, - 1259C,0r L Mass 03 V. The uooer enc of Me com—on-moze voitage range
= -20°C for L M2004 < =85°%C for La1z502 s Veg =17 V. out eqtner or both routs Zan go to +32 V
= -259C for 200 LM258 WiiNout damage (- 26 V for LM2904..
= 0°C for L™m323 = -70°C for L 31 SMort ciccuits from tMe OUOUT 10 Vg cam Iasse excessive

2 The «roul common-—zce voltage Cr ewnec «ou: s snal heating and eveniual cestruction. esT ve cissipation

+0ilage $NOUQ NOT D= 2:CweT (O 3O ~egative Dy —Or2

“4n

can result feom sumuitaneous snocts o~ a-i

iers.

—

SINGLE SUPPLY

——= vee

3.0 V 10 Vi (Max)

.

12

|

1911

Vee/Gae

SPLIT SUPPLIES

Vee

MOTOROLA LINEAR/INTERFACE DEVICES
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LM158, LIM258, LM358, LM2304

REPRESENTATIVE CIRCUIT SCHEMATIC
(One-Half of Ciccuit Shown!

B.43 Curcuitry
Common to Bom
Amptdiers

!
17 | ° Vee
' 1] @22 I
{ { ! {
i —
! ! 1 !
! l
| J .
1 | |
Q19 { {
M{ { |
) | Q24
{
f t{az23 |
H { N
| et {
i |
- < i |
g TN o ! :' (
ooty ‘ \¥ e ‘L{ l
a1 g il |
S A [
N, i]jazs 1
o, '\ o | : l
-~/ e Ii 24k ‘
! S [; I
: E- 2% Ii l
i ‘ 1 {
~ ! “—0 Vecc/Gna
J { ( £
LARGE SIGNAL VOLTAGE CIRCUIT DESCRIPTION
FOLLOWER RESPONSE . . "
The LMI158 Series is made using two internally com-
¢ i £ I i g pensaied, iwo-s1age operationa! amplifiecs. The first stage
¥ = fvez=<asv . s : ' s
rf 3 22 4 i :" :,.(,,dc of each consists of differentizt input devices Q20 and
; : i = : SV ESV AR A Q18 with input buffer transistors Q21 and Q17 and
[\ v - ! : 4 the differential 1o sing'e ended converter Q3 and Q4

1 v/
//[
e
™

S.0 25/Div.

The first stage performs aot only the first stage gain
function but also performs the level shifting and trans-
conductance reduction fuactions. By reducing the trans-
conductance 2 smaller compensation capacitor (only 5 pF)
can be employed, thus =ving chip area. The transcon-
ductance reduction is accomplished by splitting the col-
lectors of Q20 and Q18. Anotner feature of this input
stage is that the input commonr-morde range can include
the negative supply or ground, n single supply operation,
without saturating either the input devices or the dif-
ferental 1o single-ended converizr. The second stage con-
sists of a standard currant source load amplifier stage.

Each amplifier is biased from an internal-voltage regu-
lator which has a low temperature coefficient thus quving
each amplifier good temperature characteristics as well as
excellent power supply rejection.

MQOTOROLA LINEAR/INTERFACE DEVICES
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LM158, LM258, LM358, LM2304

TYPICAL PERFORMANCE CURVES

FIGURE 1 — INPUT VOLTAGE RANGE
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VOR. OUTPUT VOLTAGE RANGE (V)

ICC. POWER SUPPLY CURRENT (mA)

Veo Vez, PCWER SUPPLY VOLTAGES (VOLTS)

FIGURE 3 — LARGE-SIGNAL FREQUENCY RESPONSZ

FIGURE S — POWER SUPPLY CURRENT versus
POWER SUPPLY VOLTAGE
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FIGURE 2 — OPEN

LOOP FREQUENCY

{ FREQUENCY (K1)

FIGURE 4 — SMALL-SIGNAL VOLTAGE FOLLOWER
PULSE RESPONSE
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FIGURE 6 — INPUT BIAS CURRENT vecsus SUPPLY VOLTAGE
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LM158, LM258, LM358, LM2304

APPLICATIONS INFORMATION

FIGURE 7 — VOLTAGE REFERENCE FIGURE 8 — WIEN BRIOGE OSCILLATCOR

Veet

FIGURE 9 — HIGH IMPEDANCE DIFFERENTIAL AMPLIFIER FIGURE 10 — COMPARATOR WITH ~YSTERESIS
<l

—ytteress
'

LY. Viar
Vet
"1
Ve < S v Viel = Yot
/1
Viaw® VakT- Vel T Vet
R1+R2 o
- - Vo
~ E ﬁ(\.’c___ of |

in R2
Veet = 5 VeCC

/R =160k
C = 0.001 u¥

e R1=1.6 M0
Yo sy Where Tge = Center Frecuancy 540 A2 - 1.6 MO
T = Passpanc Nozich Zan R3 = 1.6 ML

MOTOROLA LINEAR/INTERFACE DEVICES

54



LM158, LIV258, LIMi358, LM2304

APPLICATIONS INFORMATION {contnued)

FIGURE 12 — FUNCTION GENERATOR

R2

Triangie Wave
Vet * 3 Vee Cutout @

Saquace
Wave
Qutput

FIGURE 13 — MULTIPLE FEEOBACK BANDPASS FILTER
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SCL4060AB

"CMOS 14-STAGE BINARY

FEATURES

¢ 14 Fully Static Stages

¢ 10 Buffersd Outputs Available

¢ Common Reset Line -

¢ 8MHz Counting Rate @ 10Vdc )
4 All Active Oscillator Components on Chip for

R-C or Crystal Control

DESCRIPTION

The SCL4060AB consists of an oscillator section
and 14 ripple<carry binary counter stages. The
oscillator cenfiguration allows design of either R-C
or crystal oscillator circuits. A Reset input is
provided which resets the counter to the all-0's
state. A high level on the Reset line accomplishes
the reset function. The state of the counter is ad-
venced one step in binary order oa the negative
traasition of the Clock input @. All inputs and out-
puts are fully buffered. Outputs are available from
stages 4 through 10 and 12 through 14.

Applications include timers, frequency dividers,
delay circuits and counter controls.

TRUTH TABLE

CLOCK RESET | OUTPUTSTATE
\ /- o No Chenge
o Advance o Neaxt
x late
x J 1 All Qututt are fow

X = Oon't Cace

COUNTER AND OSCILLATOR .

CONNECTION DIAGRAM
(all packages)

VppQi0 @8 Q9 R -

& | | (T {

16 1S 14 13 12 11 10
SCL4060AB ,

1 2 3 4 s 6 71 8

T 1 T 1 T 1 [

Q12 Q13Q14 Q6 QS Q7 Q4 Vgg

Add suffix for package:

C 16-pin Cerdip

O 16-pin Ceramic

E 16-pin Epoxy
= F 16-pin Flat

H Chip

RECOMMENDED OPERATING CONDITIONS

For maximum reliability:

OC Supply Voliage VpDo - Vss 31015
Operating Temperature Ta '
C, D, F, H Device -55 to +125. oC
£ Device

LOGIC DIAGRAM

63 Dy v ~a e
1 = & &

- «
- ] _1_ 1

56
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ELECTRICAL CHARACTERISTICS
STATIC CHAR'ACTERISTICS' ) o

T e
PARAMETER % — | V0O | CONDITIONS Teon a Unit
: (Vdel Y [ Tin, | Max. | Min. | Typ. | Max. Min.

QUIESCENT DEVICE - ool 5 |Viu=VssorVool - s

CURRENT 10 | Al vatid input |7 = 10
15 | combinations — 15
QUTPUT HIGH (SOURCE) - _
CURRENT
C. D, F, Hdevice -0.15 - i i ]
037 _ =03 |-1tas| -—-.}]02
P _125] . —|-10 {45 — 089
|YinT¥ss™ 00, |
E device 014| - |-012{-0S -0.10
i 035 — 103 |18 0.25
=13 -12 —{-10 |45 0.85
~ . V:=Vss of Voc )
QUTPUT LOW (SINK] lioe \ l
CURRENT <
C. D, F, Hdevice s {vo =04V 0.15 ~ 1012|0585 — 1008
10 VMg =05V 0.37 -} 0.3 | 1.0 - 1021
15 | Vo =1.5V 1.25 M1 .0 8 - |o063
) Vn=Vss o Voo
£ device S 0.14 - 0.10
10 0.35 - 0.25
15 1.2 = 0.85

NOTES: ' Remaining Static Electrical Chacacteristics ace listed under "SCL40008 Series Family Spedifications™.
? T_ow =-55°C forC. D, F, H device.
= —40°C tor E device.
Tuigu =+125°C for C, 0. F. H device.
=+ 85°C for E device.

DYNAMIC CHARACTERISTICS (C_ = S0pF, Ta = 25°C)

PARAMETER

CLOCKED OPERATION

\

PROPAGATION DELAY TIME
Clock to Q4 AR

Qo Qi+t L Lot TeHL

| W\ " "YARIL A el G
OUTPUT TRANSITION TIME o, Sl

.

| WN S L A
MINIMUSK CLOCK PULSE WICTH PWCL % -9 -
10 -
L NN T8 N AR 15 -
MAXIMUM CLOCK FREQUENCY tee 8 .20 40 | . | MHz
10 40 8.0 —
15 5 10 —
MAX(MUM CLOCK RISE AND FALL TIME us

RESET OPERATION

s s R

- ]

PROPAGATION DELAY TIME TonL S
e 10

15

MINIMUM RESET PULSE WIDTH PVig 5’

10

15

| RESET REMOVAL TIME Laen 3

: 10
15
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SCLA0S0AB

Yo, DRAIN VOLTAGE (Yec)
20 -18 16 -14 -12 -0 -8 -6 4 2 0 . - -
me-§Vdc?‘ -5 g—‘ ) f, b1
r W0 - Vo = 15Vee T
| Vg =—10 Vdc as 2. 12 :
| 0= < i L |
— 1 S SO
1 Vo = —15 Véc — B3 = 8 T Ves = 10 Vdc
o - 6 1
) = g2 o
3 é { 3
> = 2 Ve =5 Voo L =257 C
—— =25CH = L L1
T‘l ZLC . 0 2 4 6 8 10 12 14 16 18 20
Voo, DRAIN VOLTAGE (Vdc)
Typical P-Channel Typical N-Channel
Source Current Chacacteristics ' Sink Current Characteristics

TIMING DIAGRAM

o2 2 o NG\ [ 52/ Kar” 228 256 512 Mole, 20e8 <095 8192 16.384
croed O LT [ SR YA U Lm U U Uy
Raezat =

T m— e— =\

Qs r_T_LL—L_._L__L_LL_L_LL
as 2l wiin Sy~ P 1) gt (=Sl | 'S S -
- as S e 7 WAN[ooo e L - §0 1 L
a7 A1 e ANE ooy IR ' J W7 N |1 M S .
os I A ey [ (IR ) I T N E
T o9 . ————r— Lo. B B Ean S .
Q10 Lol U° R L L
s Y | BT
a2 \ | I N .
Q4 J__]__

TYPICAL COUNTER STA

9]
m
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SCLA0GOAB.

44

14 sTAGE {
CounTER |

s <R 100MED

Rg== (SX— 10X} Bg(xTAL)
CsCr
CS+CT

FCUXTAL)

A 14 STAGE !
{ COUNTER 1
{ l
| W W < XU N AN <

TYPICAL COMPORERT VALUES
FOR DPELRATION FROW 60 v
wPUT AT ¥pg =3 TOIS VOUTS:
Rg+130 xQ

Ry =330 <0

(FOR USE WHEN (MPUT SIGHALS wiTw
SLOW RISE-FALL TIME 4RE us€o
AS CLOCK)

{nput pulse-shaping circuit (Schmitt trigger]

59

MVI
agem Yoo
vp =~ i
2
i a >Ry
we-ms v
v - . .

L ) - -

Ix'".put circuit characteristics for pulse-shaping

circutt. .



MC7800

Series

-

THREE-TERMINAL POSITIVE VOLTAGE REGULATORS
These voltage regulators are monolithic integrated circuits ce-

signed as fixed-voltage regulators for a wid2 variety of applicauons

including local. on-card regulation. Theseregulators employ internal

current limung, thermal shutdowa. and saie-area compensaton.

With adequate heatsinking theycan deliver cutpulcurrentsinexcess

of 1.0 ampere. Although designed primariy 3s a fixed voltage regu-

lator. these devices canbe used with externaf componentstoobtan

adjustable voltages and currents

Output Current in Excess of 1 0 Ampere

No External Components Requirec

lnternat Thermal Overload Protection

taternal Shoct-Circust Current Limiing

Output Transisior Saie-Area Compensaion

e 6 6 v 0 0O

Output Voltage Offered in 2% and % Tzerance

e,

EQUIVALENT SCHEMATIC ODIAGRAM

ORDERING INFORMATION

7 % ; z
Device j OutputVohage [ Tempzrsrucs Range | Package
: Toterance 1
MCTBXXK : 4% ] - 5 | Metat Power
MCT8XXAK ] 2% {
B T SRR
1 . -

MC78XXBK : &8
MC7BXXCK i as,
MCTBXXACK i ]

MC78XXCT :
MCTEXXACT i

Plasic Power

MC78XXBT !

@ MOTOROLA

THREE-TERMINAL
POSITIVE FIXED
VOLTAGE REGULATORS

SILICON MONOUTHIC
INTEGRATED CIRCUITS

K SUFFIX
METAL PACKACGE O

CASE 1-03

TO-204AA s )
(TO-3) ) ®

i taout Outout

Grouna
47 O

?f\‘;

Pins | ana 2 electriz2ty isolatec from case Case

(2ottom Veew)

s thurd electaical ccmnecuion

T SUFFIX
PLASTIC PACKAGE
CASE 221A-02
TO-220A8

tnout
2. Geound
3 OQutout

(Heatsink
surface connecied

1o Pin 2.}

A common ground 15 ceguired bewesn the
wpul and the ouiZut voitages. The nput voit-

age Musi remain scowcally 20 V above ine out

out voltage 2ven Tuang the 1ow point On the
oul noole voltae?

KX = thess two C:5els of the tvoe number inds

cate voltage

= C,n s requ.r2C «f regutator «s tocated an
aporecizble cistance from power scooly
futter.

=CQ s not Areded for standity. howevel,
(t does (MmErove (ransent response

XX wnGeaes NOTn Al S0N4Te

N

TYPE NO/VOLTAGE
5.0 Yolts | MC781S
6.0 Voits | MC7818
3.0 Volis | mC7824

12 Yolts

MC7805
MC7806
MmC7808
MC7812
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1C7800 Series

MC7800 Series MAXIMUM RATINGS (T = -25°C unless otherwise noted )

1 Rating Symbol ! Value P Uni
l[ input Voltage (50 V- 18 V) s ! 35 4 Jac
i (24 ! <0 i
i Power Dissipation and Thermal Characteristcs i i

: ' |
1 Plasuc Package i i I
i Ta=+25°C Pp Internaily Limied | Wwaus
1 Oerate above T = -25°C 185 15 2 1 mwW/eC
1 Theemal Resisiance. Juncuioa 10 A RPN 55 3 2CowW

i
1: Tg =+25°C D internally Limaed Watis
{ Derate above Te = -75°C (See Figure 1) 16 ¢ 200 . mwW,2C
' = H 1l
| Thermal Resisiance. Junction o Case dic 50 1 FCow
I Meral Package 3
i Ta=-25°C 0 faternally Limied “Watts
Derate adove T+ = -25°C 1A ga 2255 mWwW/soC
! Thermal Resisiance. Juncton 1o Air 93A 45 ' oW
: Tc=-25°C ) | Internatly Limied Waits
Oerate apove T¢ = -55°C (S22 Figure 2) 1/84¢ | 182 Chpi fted
A Tnermal Resistancz. Juncuion o Case 3uc i 55
, Storage Juncuon T2mperature Rang? | Tszg : ic
v Operatung Junction T2mperaturs 33nge Ty ¢ e
i MCT3C0. A : 3510 -130
I MC7800C. AC 1 O:0-130 .
I MCT73C0. 3 1 i 2010 -130 :
EFINITIONS

Line Regulation — Tr2 cnange «n cutputvoltage for acnange 0 Quiescent Current — Tnat part of the pul current that is not
e nputvoltage Tne m2isucament s Maca uncer conditions o d2liverad to the load
low 215SipaLION Of Dy Lsing Dulse 12€NAIQUes SUEN TN3T N 3vel: Quiput Noise Voltage — Tn2 ims ac voltage atl ine ouidul, win
2g2 chip lemperatuce s aot significanily atfzerec consiant 10ad 3nd no input 11ople, Me3sured Gver a sp=cified fre-

= - quency range.
Loac Regulation — Th2 change «n outoul voltage for acnhange o

— :tvol LR e e
1036 curcdhillt cogsizn: dhalfe el Long Term Stability — DQutoutvoliage siadiliy uncer accelerated

Iia test conditions with ne maximum rated voltage histed 1a

Maximum Power Dissisaiion — Th2 maximum 102t Cevic2 Cissi- @

2acevices eleciricalcharactensuecsand maximum power -
pation fof which the ragulaior will operate within sc2cifications gissipation

MOTOROLA LINEAR/INTERFACE DEVICES
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NMC780C Series

MC7805.8.C
ELECTRICAL CHARACTERISTICS (v,=10V. 1o = 500 mA. T = Tigy, 10 Thign (Note 1] untess otherwise noted)
T

H 1 4C7805 1 +C78058 MCT805C Gon
i Chacactedstic Symbol T Tyo | Max | Min | Tyo | Mar | Mia Tye | Max
| 77
| Cutout Vouage (T, -25°Q) Vo 43 50 s2 | a8 50 5. 18 so s2 | va
} Output Voltage Vo Vac
! (SOmASIg< 104 PR<I5W) .
1 70 Vde € Vo < 20 Vac - - — - o = 47s EXe} 525
| 80 Voc< V,q < 20Vee 465 s0 | 535 | 475 S0 525 - — -
| Loe Regulaton (T -25°C. Note 2 % ReQline mv
1 70 Vde € V,q < 25 Vac - 20 50 - 76 100 = 70 100
| 80Vec<V,q<12Vac - 10 25 — 20 S0 — 20 so
[ toad Regulaton (T, = -25°C. Note 2) ReSioad | mv
| SOmASIgS1SA i - 25 100 - 40 100 - 40 100
| 250 mA<ig < 750 mA bo— 80 25 — 15 50 — 1s 50
{ Quiescent Curcen (T = -25°C 1g [ 32 60 = a3 80 - 43 80 mA
| Qurescent Current Change g | @A
i 70VecKV,q< 25 Vac i - — — - - - — - 1 3
i BOVac< V,q< 25 Ve | = 03 o8 - = 13 = - -
i somAa<ig<10A H— 002 | 05 - - 05 - | - 0s
Riooie Rejeciion T ar a8 75 = ] s — — | es = a8
80 Vac < Vi < 18 Vac, (2120 Az | y | {
" Cropout Vonage (Ig = 1 0 A T, -253C) | Yia-Vo ' . — 20 2.5 = N 20 — — | 20 - Voc
Outout Nowse Voltage (T4 = =25+Ct Va [ 10 40 oy 10 - | - g 10 - v/
A
10 Hz < (< 100 kH2 : | | Vo
Outout Res.stance ! = 1 0 kHz a\NMWHH A2 < = 17 L | — ! 7 - it
Sron-Circust Curcent Lima (T4 oo — 02 2 - 02 = - 1902 = A
V., =35 Voc i |
522« Output Cucrent (T = -25°Ct Y 28 33 — 22 — — 22 — A
Avecage Temoecature Coeficientof v 1 - =06 - = -1t - - i - mv/
Output Vetage i } =C
MC780SA. AC
ELECTRICAL CHARACTERISTICS (V,, = 10 V.19 = 1.0 A T, = Tig, 0 TnignifNote T unless otherwise aoted)
» ] { MC780SA l MC7805AC X
Charactenstics ! Symbol r i T4 7 i Mo J Tve 0 Vo7 Unit
Sutout Vottage (T = -25%C3 i Vo he 5.0 s o)) 1 950 §.1 Vee
Jutout Votiage ] Vo i i Vac
(SOmMAX19€104a Cgs 13w Pakaha 50 52 4.8 o W' 52
75 Vde< V.5 < 20 Vac 1
Line Reguizsion (Nete 2 RE S s oy
75 Vde € Vin € 25 Vec. Ig = 300 mA i - 20 10 -4 70 S0
B8O Vec€ V,q € 12Vde H — 30 10 — 10 sc
30Vde K V,q < 12 Vec. T, = -25%C - 1.0 40 = 7o N 25
7.3Voc€ V€ 20 Vde, T = -25°C ; — 2.0 10 - o N: 50
| Loac Reguiatica (Note 21 Regigae . mv
50 ma<icE15 A T,=-15:C 1y - 20 25 @ 25 1 100
SOmA<Io<T10A f - 20 25 — 25 . 100
250 mA < fg € 7SOmA T, = -257C 1 — 1.0 15 — 4 ! -
250 mA K Ig € 7SQ.mA y_ 10 25 _ 80 s0
Cuiescent Current 1g i - L, 50 s E-. ' 60 b
! i
14=~25°C R 32 20 — ‘B | 60
i Guiescent Current Change Aty ' ; 0 —
80 Vac € V,q € 25 Vec. 19 i — 0= 0s — — i o8 |
75Vee € V,n € 20Vee. Ty ! = 0.2 0s — = i 08
50mA<ig€ 1 0A 5 ! - 004 02 v — i 0s
| Roole Rejecior as H : <8
! o < 18 Voc, (=120 Hz, 3 1 .
i (c Y | . 68 75 — - - | —
i € 18 Voc. 1:=120 2 | G
i g = SO0 mA { 68 75 _ —_ 68 { —
[ Oropout Vettage (19 = 10 A, T = -25°C) Via-Vo | = 2.0 25 = | 20 | — Vdc
Output Nose Voltage (T4 = -25°C) Va ‘ - 10 40 — 10 ! — wV/Vgo
! 10 Hz < (< 100 kH: H |
[ Output Resistance (121 0 ks «© i - 20 o i 17 { _ il
I's wt Curreat Lim (T4 = =25°C) [ — 0.2 1.2 = 02 s A
| 3 Voc
{ Peak Quwut Current(Ty = =25°C) Taas | 13 25 33 — 22 | — A
Avecage Temoerature Coetlicient of Qutput Voltage v | = =06 — — RER — [ mveec |
NOTES 1 Tygu = -557C for MCTEXX. A Trign = *150°C for MCTBXX. A
= 0" foc MCTEXXC. AC = -125°C for MCTBXXC. AC. B

= —20°C for MC7EXXE
2. Load and line regulation ace specified 31 CONSIANT{UNCTIoN lemperature. Chaanges (@ Vg due 10 Neating effects musibe 12een (1o account
sepacately Pulse testing wath 0w duty cycle s used

MOTOROLA LINEAR/INTERFACE DEVICES

62



faAnssuiazma
£ o 2y omy v 6oy Yo 1 A 7 o &
Tasenutazdisalild dwnnlu1Asuanumeraene1TINUTY IAFHIY B
d, s . s = a
Fuewsdnlsam Project . 01150 awon umziey wazia o Innnau
o 4 = &y 9 . Al Yo (= Aa
saste Augnud FeldIianusomdouas TanlTnniaunlasaaen AABAIUR Y

= a Aq Y ' A Y a ' Y Y
'Ll%'Jﬁiﬂlt,m&’ﬂm'ﬁﬁ‘ﬂﬂﬂiﬁﬂ@"m%’mma@CIH@WUﬂﬁWN‘W ﬂQiJ‘U’EN‘iJTWLQTWBQ%@%BUWSZQN

Y
IS

3wy Y
14 2 AvA

63



o8]

)y

HUAa091994

o
[ o a a a o
y¥o  FUAI3AUITY (azAdvance Engineering Group, “noufieesdaanseling”

1Y a @ 13 o < ) a a 4 @
sadasiey dugda , © mainnwudu " anddnnssuaiesna  aanumalulad

WizUAT U IUNMITAIANTEIN
5 A P 113 9 | a a  JY a9
Robert F. Coughlin and Frederick F. Driscoll * mslamesuouiluazfiiios lod

a 4 J) a o a g EE] a a
ATANAT AFUATUNS | 459185 f3 IWns TR “Bilansetndiugm”, MAInImnTTy

v a L4 o a o
M amzdmnssumans PRI aiuuIIng1ay

64





