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BLOKDIAGRAM OG SPECIFIKATIONER

,
VOLTHMETERKREDSLZB @
. ATTENUATOR SPANDINGS
VoA ind o0—nw— 4
FORSYNING
OHM ind o— | OHMMETERKREDSLUB

SPECIFIKATIONER
SPANDINGSMALING
DC Volt 0-300 V
AC Volt 0-300 V
STRUMMALING
DC strem 0-I A
INDGANGS IMPEDANS
DC 10,2 Mohm

AC 50 Hz I,02 Nohm

AFVIGELSE

Mindre end I % i alle omréder




KORT FUNKTIONSBESKRIVELSE.

Spandingsforsyning:

Omdanner nettes 220V til +/- I5 V til kredslebene og 5 volt til

indikatoren.

Attenutatoren:

Er en prazcisons spazndingsdeler,der neddeler den indkomne spanding

Voltmeter kredslobet:
Mé&ler den spanding som kommer fra attenutatoren, og serger for udslag p&

instrumentet

Ohmmeterkredslebet:
Konstant'stromsgenerator der omsztter en modstandsverdi til en

spanding som voltmeterkredslebet miler.




STRUMFORSYNING

78L1%
210VAC : ' - 0 + |5V
& |
100w 2208 7 1Bnt 'ﬁi 100k
’ | T

szpr Ti.w Tﬁ 1008
- . : —o0 — |5V

Transformatoren omsatter nettes 220 Volt AC, til 2xI8 Volt til brokoblingen,

+

samt 5 Volt til indendikatorlampen.

Brokoblingen laver vekselspandingen om til en pulserende javnspanding med
en rippelfrekvens p& I00 Hz, som elektrolytterne p& 220 uf, har til opgave
at udglatte.

Spandingen bliver derefter nedreguleret til +/— I5 Volt af de to
spzndingsregulatorer.

T8LI5 tager sig af de positive spzndinger, og TILI5 tager sig af de
negative.,

Kondensatorerne p& I,5 nf, modvirker selsving, der er edelazggende for
spendingsregulatorerne.

Elektrolytterne p& I0 uf dazmper eventuelt opstéede rippelspazndinger.
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ATTENUATOR.

Attenuatoren er en prazcisons spandingsdeler, hvis opgave er at neddele

den indkomne spanding.

Det vil sige, at hvis man sender 30 Volt ind i 30 Volt's omrédet, vil der
pé& "glideren" af omskifteren optrazde en spanding p& 0,I Volt, der g&r til
voltmeterkredslobet, som s& fér meteret til at s1& helt ud.

Sender man derimod kun I5 Volt ind I 30 Volt's omrédet, optrazder der en
speanding p& 0,05 Volt p& "glideren" af omskifteren, hvilket resulterer 15
at meteret nu kun slé&r halvt ud.

Kort sagt serger attenuatoren for, at man kan mdle en hojere spanding, end
de O,I Volt som voltmeterkredslebet er dimosioneret til.

Fra toppen af attenuatoren, er der monteret en modstand i serie med en
kondensator hvis andet ben er lagt til stel.Dette led's opgave er at
fjerne rester af vekselspandinger p& den mé&lte spznding, né&r m&leinstrumentet
stédr i stilling DC.Omvendt har den anden kondensator til opgave, at sparre
for jzvnspznding, nar méleinstrumentet stéar i stilling AC.

Grunden til at denne kondensator er pdsat I Volt's omridet i attenuatoren,
er at det mest felsomme AC omr&de er I Volt.

Dette skyldes spandingstab i nogle dioder i voltmeterkredslgbet.
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VOLTMETERKREDSLYB.

Spandingen fra attenutatoren korer ind i en sourcefelger, med meget hoj
indgangsimpedans.Dennes opgave er, at seorge for at attenutatoren ikke

bliver belastet.

Med potentiometeret p& 5 Kohm udbalanceres eventuelle forskelle i fet!terne.
Dette potentiometer er monteret pZ forpladen, og bruges til at nulstille
meteret med.

De to transistorer, der er koblet som dioder, beskytter fet'terne mod

for stor spaznding pé gaten.S&laznge transistorens basis-collector spanding
ikke over stiger 15,6 Volt, vil transistorene vare forspzndt i spazrreretningen.
Kommer spandingen over 15,6 Volt begynder transistorene at lede, og begranser
hermed spazndingen pa fet transistorens gate.Der bruges transistorer i stedet
for dioder, da disse har mindre indre kapacitet, hvilket har betydning for
meterets ovre gransefrekvens.

Fra source felgeren,kerer spandingen ind i en spendingsfelger, p& hvis udgang
meteret er tilkoblet.

Elektrolytten som er koblet over + og - p& operationsforstzrkeren, modvirker
hurtige @zndringer i forsyningsspazndingen.Den anden elektrolyt demper rippel.
Kondensatoren frekvenskompencerer og hindre selsving i operationsforstazrkeren,
og modstandene p& I00 Kohm sorger for at de to fet'ter f&r samme arbejds-—
betingelser.

Med de to trimmepotentiometre pd& 500 ohm, justeres meteret til korrekt

udslag i henholdsvis AC og DC omrédet.

De to dioder, der er monteret over meteret, beskytter dette, da der aldrig

kan komme mere end 0,6 Volt over dem.

DC SPANDINGSMALING.

Amb
4
DCInd &5 oV 0o
oAV '
_?:—J L

Principdiagrammet herover viser hvad der sker, n&r méleinstrumentet stér i
stilling DC.

Patrykker man indgangen en spznding p& 0,I Volt, kommer der ogsd til at ligge
0,1 Volt over modstanden, hvorfor der gé&r en strem p& I mA til meteret,
hvilket fér det til at sl& helt ud.




VEKSELSPANDINGSMALING.

*Ka

Principdiagrammet herover viser hvad der sker ndr méleinstrumentet stér i
stilling AC.

P&trykker man indgangen en spanding pd I Volt, kommer der ogsd til at l=zgge

I Volt over modstanden, s& der flyder en strom pid I mA til meteret, hvilket
féar det til at sl& helt ud.Da dei er en vekselstrem der gir, er der indsat en
brokobling, som fir meteret til at sld ud til den rigtige side.

Det er pd& grund af denne brokobling, at mdleinstrumentets fzlsomste omréde

er I Volt, da der sker et spazndingsfald over denne.

e}




MALING AF JAVNSTROM.

Ampermeteret bestdr af voltmeterkredslcbet samt nogle shunt modstande.

Med en omskifter udvalges vazrdien af shunt modstanden, og p& trimmeren pi
< Kohm, kan man justere meteret til korekt udslag i de tre heojeste omréder.
Men da shunt modstanden i I A omrédet er I,2 ohm, og ikke som den skulle
vere I ohm, er der indsat en ekstra trimmer til dette omréide.

Denne zndring er indtegnet pé det samlede diagram.
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Principdiagrammet herover viser hvad der sker nir mileinstrumentet stéir i

0yI mA omréddet.

P& trykker man indgangen en strem p& 0,I mA, .giver det et spandingsfald
over I Kohm modstanden p& 0,I Volt.Herved kommer der til at ligge 0,I Volt
over I00 ohm modstanden, s& der gér en strom pd I mA til meteret, hvilket
fér det til at sl& helt ud.

1\
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OHMMETERKREDSL@B.

Ohmmeterkredslebet bestdr af en konstantstroms generator, som sender en

konstant defineret strem gennem Rx, hvorved der opst&r en konstant spanding over

denne, som p& instrumentet giver sig til kende som en funktion af
modstands verdien.Med omskifteren valges forstarkningen i operations—

forstaerkeren.

Principdiagram med omskifter i I Kohm omridet.
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Principdiagrammet viser hvad der sker ndr m&leinstrumentet st&r i I Kohm

omrédet.

Zenerdioden leverer den reference spznding p& -IO Volt, som senere bliver om-

dannet til en konstant strom.
P& trimmepotentiometeret kan denne referencespznding justeres.

Né&r omskifteren st&r i stilling I Kohm, f&s at forstzrkningen i kredslobet

vil vzre:

RI 10K
AU:—R2=-IOK=-Igg

Hvorfor der p& operationsforstazrkerens udgang vil vzre:

Uout=Uin x AU=-I0V x -Igg=I0V

Strommen gennem Rx:

Uout IOV
Tax"R3 “fox ™

3




Spandingen over Rx er derfor, ved Rx 500 ohm:

URX=RX X IRx= 500 ohm x ImA=0,5V

Disse 0,5 Volt gér til attenuatoren, der neddeler spazndingen og sender 0,05 Volt
til volimeterkredslobet, som f&r meteret til at sl& halvt ud.
Dette kan dog ogs& vises p& en anden méde.

Forstarkningen p& den ikke inverteret indgang vil vare:

=

RZ o
AUniv.=§T+I=ng

Spzndingen pd udgangen set fra den ikke inverteret indgang er:

U .o=AU0 . xU . =2 x 0,5V=IV
out niv. niv niv

da vi jo fer fandt ud af at spazndingen over Rx var 0,5 Volt og denne spanding

Jo ligger pa den ikke inverteret indgang.

Det samlede resultat af spzndingen p& udgangen er
Uout=Uout_, + Uout=I+IOV=TIV
niv
Spandingen over R3 m& s& vare.forskelle melle Uout’ og spzndingen over Rx:
=Uout' - U _ o= 5V =
UR3 pe=I1I = 0,5V=I0,5V

Strommen igennem R3 kan nu beregnes:

_UR3_I0,5V_
IR3'R “I0OK =00
Da.U

U =U_. =U
R4 Unlv. Rx
m& strommen gennem R4 vare

ol SV ek

TRa=RZ= TOK

Strommen gennem RX m& vare forskellen mellem stremmene i R3 og R4

I =I’05mA—0,05mA=Ion

Rx-TR3 " IR4

Hermed er det s& bevist at kredslobet er en konstantstremsgenerator.

Iy




Kondensatoren p& I,5 nf fjerner stej fra zenerdioden p& I6 Volt, som
sammen med sikringen, beskytter instrumentet mod eventuelle sdelzggende
forseog p& mdling af strom eller spznding i ohm omrédet.

Kondensatorerne p& 33 pf frekvenskompencerer operationsforstzrkerne, s& der
ikke opstér selsving i dem.

De to dioder i spandingsfeolgeren, beskytter operationsforstzrkeren, mod
for stor spaznding mellem indgangene,

Modstanden der er monteret p& den inverterende indgang, begraznser stirommen
igennem dioderne, mens modstanden p& I00 kohm p& den ikke inverterende
indgang, udbalancerer den herved opstdede forskel p& indgangene.

Trimmeren p& 22Kohm bruges til justering af ohm omrddet.

Modstanden p& IO Mohm, er monteret af hensyn til off-set.

Spandingsfolgerens opgave er at serge for at Rx ikke bliver belastet.

/5




ENDRINGER.

For at gore mdleinstrumentet bedre, er der foretaget @ndringer i

konstruktionen.Disse @ndringer er folgende:

Operationsforstazrkeren i voltmeterkredslebet er udskiftet med en LF356,

da denne kan g& hejere op i frekvens.

I stedet for fet'terne SU2080, er brugt 2N3956.

Som der er navnt er der indsat en ekstra trimmer for at kunne justere

L Amperes omréddet, til korrekt visning.

En zndring som det m&ske var en ide at foretage, er at udskifte de to
transistorer med nogle som har en meget lille indre kapacitet, da
m&leinstrumentet herved kan g& hosjere op i frekvens.

Forsegsvis har Jjeg prevet at pille transistorene ud, med det resultat at
-instrumentet kunne g& op til 490 KHz, for fejlvisningen var under -IdB

og ovre gransefrekvens ved -3dB ved 530 KHz

/6




OPSTILLING TIL MALING AF Zin.

Delcode, Deuode
§ MBlehnsteoment MRleingkroment,
=
°
Zin Dc Zin AC

Zin ved DC:M&leinstrument i I Volt's omrdde.
Juster output p& DC forsyning til fuldt udslag p& méleinstrumentet.
Under denne procedure skal dekaden kortsluttes.
N&r proceduren er tilendebragt, fjernes kortslutningen, og der
drejes p& dekaden, til instrumentet viser halvt udslag.

Herefter kan Zin direkte aflases p& dekaden.

Zin ved AC:M8leinstrument i I Volt's omréde.
Juster output pd generator til fuldt udslag p& m8leinstrumentet.
Under denne procedure skal dekaden kortsluttes.
N&r proceduren er tilendebragt, fjernes kortslutningen, og der
drejes p& dekaden, til instrumentet viser halvt udslag.
Herefter kan Zin direkte aflases p& dekaden, som en funktion

af den tilsatte frekvens.

(7
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KONTROLMALINGER PA V.0.M.

Omrédekontrol

NAVN: Carsten Nielsen

. 1000 oo | 4k akaQ IoKa | 2oKa | 10oka | 3ocka | iIMa
o, o5 4 3 10 50 100 300 Z}ooo
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Korrekt udslag afkrydset og afvigende noteret.

&&M@E
Vosseptobel [0

Occeptabel

Frekvenskarakteristik

tilfredsstillende
tilfredsstillende
tilfredesstillende efter zndring¥

tilfredsstillende

P&trykket 3 Volt AC og mdlt.

LM30

LF356

Fo(=I dB):I8 KHz

Fo(-3 dB):25,5 KHz

Fe(-I dB):II0 KHz

Fo(=3 dB):200 KHz

XFor gndring i T A omrddet var fejlvisningen 4,6%
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Voltmeter for klasse & 12 ‘elever h&%(rhxﬁA
" bn:".-,nu»n Kode e R e S
o - Jern & Metal Stde nr. 3 a3 e
N “Betepnelse Kode T
Kursus SV.V. Udnave nr, 2 & 1978
e S > S
Betepnelia Kode
Fagomréde Montage
Cetegnelss Kode
Emne | o i
Antzl , Benzvnelse Dim. \’CJI prls Anmzrle
24 Knap 333.60 med daksel 1.32 70,80 |Copax
12 Mentor knap 340.61 S 38,00 |Tage Schouboe
12 Afbryder Shadow
2D.DG chrom NE15 2a EE
med mgtrik og omlgber ‘ 134,00 [Per Buhl
24 Drejeomskifter _
NSF type MK 329 s 1202,40 |Oskar Pade
12 Bgsninger Hirsch BUL0 15,5 Tagc Sciiouboe
12 Klemskruer rg¢d 43,8 Radio Parts 32967
22 - " sort 43, - " - 3285¢
12 Tavleinstrument 1 mA KM 86 743,45 |Radio Parts 73430
12 Skala for RM 86 10 og 30 46,86 ot
i
12 Stikprop 21,00
12 Kabelbgile DV-5 1,20 [Radio Parts 31320
2 CGummibgsning 7022 gr§ 2,20 |Tage Schcocubce9;2:
48 Gummiben 7020 11,70 - 7 - 5002
48 _AfSCGhdssLJKker 8,65 [Dadic Parts 30770
i2 IC fatning KM 365-14 18,00 |[E.Friis Mikke ===
= " - KM 365-8 36,900 B T
3 1 Transformator type 60A Tradanis
12 65x112 Print }
12 60x70 S /f336,00 CBS electronies
24 80x85 = "
12 Forplader
12 Aflastnings:igjle med gevindg 3,060 |Rzdio Parts 320263
12 Telefonlampefatninger 58,90 [RzdGic Parts 4762¢:
12 Telefonlamper 36,45 - W 8507i¢
SEERNURLIT. . |
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Voltmeter for klasse & i2 elever i Msteriabal
Lutgmlu Koot B “’;”N”‘q
Erhvery Jern & Metal Side nr. 2 ef 2 slds
-[;'uynusc”_w‘ THoce
Kursus SV.V. Udgeve nr. 2 ir 1078
T Eetegnolos Kods -
Fagomride Montage
_- “Bciignelis N Kod:»
Emnc D eremrsncre A wan T T = o £ Tra sranm
Antal i Benzvnelse Dtin. l Vejl. pris Anmarie
xcl . JMoms
12 Potentiometexr 5 KQ
Colvern CLR 1106 M60 127,80 |Tage Schouboe
Trimmcpotentiometcr _
36 500 @ Bourns 3386 H-1-501 . 151,20 |E.Friis Mikxels
12 2 K@ Bourns 3386 H~1-202 , 50,40 = M
12 20 KQ Bourns 3386 H-1-203 50,40 |, = "=
. 3 i
Kondensatorer ! Bl
24 33 pF styroflex B31-310-164V 1¢,55 |Radio Parts 052
24 1,5 nF -"- B31-310-630V 28,80 - " - 952
24 1006 nF Laco 630 V 19,00 |Philips 352¢510
i 1
12 100 nF 630 V 22,25 | «~= 341€010
3 1
Elektrolytter
48 10 pF/25V Frako SKF 38,40 |Per Buhl
24 220 uFP/40V Frako KE ©24,00 R
36 ‘OP forstarker 301 AN 64,80 |Nordisk Elektzrc
12 Forsyn. SG 1468 N 198,00 IE.V. Johans=zcn
24 BC 547 . - " -
12 SU 2020 FET e 288,60 |Nordisx Elextre
72 1N4148 25,20 16€.0.5. Benckel
12 BZY88 <52l CLVé 12,00 |J. Peschardt
g chAul = " o
12 BZX7% Clev 12,00 = e
12 BY 1597400 (€Y 51 -3 42,00 |Nordisk Elekirc
24 flink sikring 5x20 100 mA 14,10 [ Radio Parzs
2 Sikringsholder 6,45 - " - 4¢¢t
Sikringsholder 43,80 - " - 493
:
¢
18 e R

e !
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LF355°LF356°LF357
LF355R 356 A =357 A

Advance Information

MONOLITHIC JFET INPUT
OPERATIONAL AMPLIFIERS

These internatly compensated operational amplitiers incorporete
highly ched JFET tr s on the same chip with standard
bipolar transistors. The JFET trensistors enhance the input charec-
teristics of thess operationsl amplifiers by more than an order of
magnitude over corventional amplifiers.

This series of op amps combines the low current characteristics
typical of FET emplifiers with the low initial offset voltage and
otfset voltage stability 00l plifiers. Also nulling the offset
voltags does not degrade the drift or common mode rejection.

Low Input Bias Current — 30 pA
Low Input Offset Curvent — 3.0 pA
Low Input Offset Valtage — 1.0 mV

Temperature Compensation of Input Offset Voltage —
3.0 uv/eC

Low Input Noise Current — 0.01 pA//Hz

High Input Impedance — 10120

High Common-Mode Rejection Ratio — 100 d8
High DC Voltage Gsin — 106 d8

LF155A LF156A  LF157A
Fast Settling Time to 0:01% 4.0 pus 1.5 us 1.5us
Fast Slew Rate 5.0 V/us 12 V/us 50 V/us
Wide Gain Bandwidth 2.5 MHz 6.0 MHz 20 MHz

20 aVA/HT 12 nVAHZ 12 nVAHZ

Low Input Noise Voltage

MONOLITHIC .
JFET
OPERATIONAL AMPLIFIERS

SILICON MONOLITHIC
INTEGRATED CIRCUIT

M BUFFIX
METAL PACKAGE
CASE 601

N SUFFIX
PLASTIC PACKAGE
g CAsE 628
J8 SUFFIX " " “ “
CERAMIC PACKAGE
CASE 693
Offset Null a NC
Invt Input 2 1 Vee
Noninvt Input 3 68 Output
<nn 4 8 Oftfsar Null
APPLICATIONS

The LF series is suggested for all genersl pur-
pose FET input emplifier requirements whaere
precision and frequency response flexibility ore
of prime impor tance.

Specific spplications include:

LF155/A, LF166/A, LF167/A, LF366/A, LF356/A, LF357/A

TYPICAL CIRCUI

FIGURE | ~ DRIVING CAPACITIVE LOADS

BONK

*LFIGb/6 R - B0 & ey
LFI67 SR - V.20 &
Vec
As
2

WA

- . L] == 1
L Lrresms? S :,_.{q .
Vin 0=+ 1~ e (0
L% s.0« 0.0 u¥
.uc<|._‘|
=
20V

Vie

Due 10 8 uniQue OULpUL slage design thess amplitiens have the
shlity 0 drive lesge capecitive l0ods snd sult maintain stabihity
CiLimax) * 0.01 u¥

Overshoot < 20%

Betthing time (1) 3 6.0 us

FIGURE 3 — INPUT OFFBET VOLTAGE ADJUSTMENT

VO ‘b sdjusied with a 26 k poventiomaeter

® Tha potsntiometer wiper ls connected to Vee

o For potentiomstens with tempersture coefficient of 100

nt:. C or less the suditionsl dritt with edjust (s ~ 0 b uVv/
C/mV ot adjueumant.

Tvoie overall doft. 6.0 nV/2C 108 uv/Crmv

T CONNECTIONS
FIGURE 2 - LARGE POWER BANDWID TH AMPLIFIER

Wk

?L =
R

N W

V0w
Vin =W

A

V% wnd e 20 Ve p Vg
swing, power Landwidin s BOO kil

U distunien

FIGURE & — SETTLING YIME TEST CIRCUIT
20k G
it A A

oV

“400, 0 1% .
4 =3
O~ .,A ~L7 i

e i
LEVBB/0/ ) P 1 | driadio
S5 /m0s N T Tl T
) \—n & H =t a0
16 Vo - - = _
ba, 0%
Sumining .
Node IV =
-0 v1b VvV
o 2N4416
Oscilloscope | ® Setiling Lime |s 18sted with (he Lt 1BB/6

conn GOty Y INVal e ana L Fb

connaeciea tur )4.. k]

O FET Lbad 1O A01ale LG PIOLE Capltains

#ucy
b3 Mh L] Wt o 10V atey

18 is sgvence nformation pnd speclications sre subject to change without notice

.7

.
o Sampie snd Hold Circuits ‘ of adjustment.) A
° x.o:.%oc:!. | <AL= 6 tur LF 167
e Fast D/A end A/D Converters I
\
o Pracuion High Soeed | MAXIMUM RATINGS
* ’-—-‘3. “ SNP o o s e —- -
m LF166A, LFI0BA, LF160, LF 386,
Rating Symbol | 166A, 167A | 3B8A I0JA | LFIBG, LFI6/ LF308, LFIB Unit
. Supply Volage vee *22 +22 +22 +1d v
*NOTE: The LF 157 sevies s designed for wider Ve -2 -22 -22 B
o-.a(a...n le..ﬂ&n.a. Ths wries o desorn: Ditterantial Input Voltags vio 140 140 e Y
RSV ; ’ Input Vaoltage Rangs (1) VipA 120 120 o v
! Output Shart Circuit Dusnon s¢ ) P i;n..:...._muwv.w, -
! Operating Ambient Temperature Renge Ta w128 | 0 wro | -6b w126 fm
Operating Juncuion Temparsuuie T 160 W0 | 160 oc
Starage Temparature Rengs Varg 6610 1100 | ot

e e LR B i cnntid il lad 6 SGuSl LG e neRative POwWS BUPPly vO!Llbgd

<7




155/A, LF156/A, LF157/A, LF355/A, LF356/A, LF357/A

DC ELECTRICAL CHARACTERISTICS (Voc = 161020 V, VEg - 1510 =20V, T4 - Tigw 10 Thyyn

note 2) uniess otherwase noted.)

LFI1BBA/BA/TA LF [TA
Cher acoer steg Symbel Min Tye Max (Y Tye Max Unit
nput Otfset Voitage Vvio mV
(Rg » 50 51, Vo = 0) - - 286 - - 23
iTa - 259C) : - 1.0 2.0 - 1.0 2.0
Average Tempsrature Costiesent of Input Offset Voltsge avolaT wv/oc
(Rg « 80 §2) - 3.0 5.0 3.0 5.0
Changs o Averags TC wath V 0 Adyust aTClaV o uv/og
Rg - 50 Q) 13 - 08 = 0.6 - | permv
tagut Ottssr Cusrent Wo
(7, ~ 25%C)12) - 30 0 - 30 | 10 PA
(1,8 Tnugn Vem = 0) - - 10 - - 10 nA
input Bess Current he
(T, = 25°C) 12) - 30 60 - 30 50 pA
Ty .-,’.‘. veu -0 - - 26 - 5.0 nA
" taput Ressiance n n
(1, » 25°C) - | wet?]| - - [1w07?] -
Trl' Signal Voluage Gasa AvOL Vimv
(Ve =116 V) 26 = - 26 - -
(Vo= 110V, R =20k, Ty = 26°C) 60 200 - 60 200 -
Owiput Voitage Sumng Vo v
(Vge =215V, R = 10.8) 112 113 - 112 113 -
input Common-Mode Voitags Rengs VICR Tt +16.1 - " +16.1 - v
vee = 118 V) ' -12.0 ! -120
Common-bMode Rejpcuon Rauo CMRR 85 100 - 85 100 - a8
Supply Vaitage Repecuion Rauo PSRAR 85 100 - 86 100 - d8
Supply Current o mA
LF156A/266A - 20 |- 40 - 20 40
LF 166A/7A/368A7A - 6.0 7.0 - 6.0 1.0
AC ELECTRICAL CHARACTERISTICS (vcc=:16V.Ta " 26°C, uniess otherwise noted.)
LF168A/68A LF1B8A/368A LF167A/367A
Chuzogstmretss Symbol | Min Typ | Mex | Min Typ | Mex | Min Typ | Max Unit
Slow Rote 20 60 - 10 12 - 40 60 - Vine
(A, = 1) LFIBBAMA .
(A, =86) LFIS)A
Gesn-Bandwnom Product Bwp - 25 - 4.0 45 - 18 20 - MHz
Seting Teme 10 0.01% W) Y - 40 - -~ 1.9 - - 1.9 - M
Equvelont Ingut News Vollsge e aviVHz
Rg = 100 2)
(= 100 Ha) - % - - 16 - - 18 -
1t = 1000 Hz) - 20 - - 12 - - 12 -
Gaumetont Input News Current pANHL
(4= 100 K3} - 0.0V - - 0.0V - - 0.01 -
11 = 1000 Hal - 0.0\ - - 0.00 - = 0.01 -
tapui Capec.iance - 3.0 - - 3.0 7 = 3.0 - [ 14

For Mo 1, 2. 3. 4, 00 Proveans Page.

.

Ny Input
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nput

alance
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2 v S B

e

L,.AP.‘.:: _ o
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12 lo ﬁ
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b
1W0er fyok

LS VIR R W)

ey

LF15bH, LF156AH
LF166J-8, LF156A48

LF3bOH, LFIBBAH 010 +20%C
LFIBON, LFIBBAN 010+ 10%C
LF3IBbIB, LFIbLAIY 0w v 09

LF168H, LF 166AH
LH166J 8, LF15bAJ Y
LFIBEN, LFIBBAN .

0100 10°C

Temperature x-..ea‘ P
59 10 +126°C
-bb 10 1125%C

-bb 0 112690
-6b 10 v 12859

CIRCUIT SCHEMATIC

M
bouw

OHDERING INFOHMA TION

Pachage Device

Metsl Can LE3bLN LESBtiAN
Corwnie DIP LESboI B L abbALY
Meial Can LEYS I LIS AR
Plestic LIF LEib2J8 LHIbiAIG
Caranie DIP LEAB/M LY SUTAN

LESOIN b ab /A
chabrad LrdbhiAann

Motui Can

LF156/A, LF156/A, LF157/A, LF355/A, LF356/A, LF357/A

—

—

fompsistuie Hanye

(O RYRAV AN

Vo

[T
Meta

Calwi .




BC546 to 548

———

SILICON PLANAR EPITAXIAL TRANSISTORS

General purpose n-p-n transistors in a plasti¢ TO-92 variant, especially suitable for use

in driver srtages of audio amplifiers.

RATINGS Limiting values in accordance with the Absolute Maximum System (IEC134) ‘

\4 ::mmm

Collector-base voltage (open emitter)
Collector-emitter voltage (Vg = 0)
Collector-emitter voltage (open base)

I'mitter-base voltage (open collector)

I'rom junction to ambient in free air

QUICK REFERENCE DATA
Current
BC546 | BC547 | BCS548
Collector current (d.c.)
Collector-emitter voltage (Vgp = 0) Vcgs — max. 80 50 30 vV
A ] Cullector current (peak value)
Collector-emitter voltage (open base) Vogg —max. 65 45 30 Vv
Bmirter current (peak value)
Collector current (peak value) Icm max. 200 200 200 mA
Bage current (peak value)
Total power dissipation up
t0 Tamp = 25 °C Peoe max. 500 500 500 mW V'vwer dissipation
Junction temperature Ty max. 150 150 150 ©°C Tutal power disslpation up
to T =250C
T e W B @ |
(o MG = fe < 500 | 900 | 900 Temperaiure
Transition frequency Sturage temperature
Ic=10mA; Ve =5V fr typ. 300 300 300 MHz
. Jwnction temperature
Noise figure at Rg =2 kQ i
Ic =200 pA: VCE = 5 ¥ s+ THERMAL RESISTANCE
f = 1 kHz; B = 200 Hz F typ. 2 2 2 dB :
MECHANICAL DATA Dimenslons in mm From junction to case
TO-92 variant )
0 &8 0 J Pwm
n
o o
- 52max -oye———————— 12, 7min ——————o
! . «p».
[ ’ max
w | O ES _
-
1766400
diameter within n.m.sam'_ _’A

i3 uncontrolled

Veso
VCES
VcEo
VEBO

tot

stg

W:,_ j-a
Rth jec

max.

max.

max,

max.

BC546| BC547| BCS48

80 50 30
80 50 30
65 45 30

6 6 S
max. 100
max, 200
max, 200
max. 200
max. 500

-65 to +150
max. 150
= 0,25
= 0,15

< <€ < <

5888

¢ /mV.
oC /m’.

36




|
BC546 to 548

CHARACTERISTICS T, =25 C unless otherwise specified CHARACTERISTICS (continued) Tj =25 °C unless otherwise specified
” X " £f BCS546 | BC547 | BC548
Coliecear cuc-oll current i Small signal current gain at { = 1 kHz
Ig =0, Ve = 30V ICBO < 15 nA i . : .
E * 'CB | Ie - . 125 125 125
=0 = 3 . = oc 1 < S WA | C=2mA; V.. -5y
I =W Vigpi= =0 Ty = 15056 CBo CE e s00 | 900|900
1 Nolse figure at Rg = 2 k)
Base-emitter voltage 1) sNseiigure ¢
| R o v typ. 660 mV : I =200 pA; Vg =5V
C* eg ® BE 580 to 700 mV i . ,
Sty _ £ = 1 kHz; B = 200 Hz Fooo lli - ien e o
< - «
—O =10 mA; (-nm = HV <Wm < 770 mV
ﬂ BCS46A| BCS46B
Saturation voltage 2) BCS47A| BCS47B | BCS47C
typ. 90 mVv : BCS48A| BCS48B | BCS48C
I = 10 mA; Ig = 0.5 mA VCEsat . 250 mV
VBEgat  typ. 700 mV i =10 pA: Ve, =5V bpp  typ. 90 | 150 |270
ﬂ ; )
. i typ. 200 mV ,_ > 1 | 200 | 420
Ic=100mA; 15 = SmA CEsat < 600 mV : [c=2mA; Veg =5V hep b 180 | 290|520
Vgear TP 900 mV | : 220 | 450 | 800
i h parameters at f = 1 kHz (common emitter)
Knee voltage W Ic=2mA; Vop =5V
I = 10 mA; Iy = value for which " typ. 300 mvV \
lo =1 mAatVep =1V CEK - 600 mV _ 1.6 3,2 6 kO
_ Input impedance hie typ. 2.7 4,5 8,7 kO
I ] - 45| 8,5 15 kO
(mA) Ip ! . . ~4
fillee s : Reverse voltage transfer ratio hye typ. 1,5 2 EI [
f- ! __
I “ ! 125 | 240 | 450
“ ) w Small signal current gain he typ. 220 330 600
[ “ - 260 | 500 {900
! |
! | , : .
| | 7261396 . typ. 18 30 60  pA/V
i i _ Output admittance hoe 30 60 10 AV
Veex 1 Vee (V) i
Collector capacltance at f = 1 MHz ,
C typ. 2,5 pF :
g =le=0:Vepg= 10V @ . 4.5 pE
Emitter capacitunce at f = 1 MHz ' :
= = () ‘= > C typ. 9 I
_ﬁw _n 0; Ve =0,5V e Vi p
Transltion frequency at f = 35 MHz.
Jo = W mA; Vi = 5V fy: typ. JOo0 MHz

1) Vgg decreases by about 2 mV /’C with Increasing temperature,

. ar MY o rals @k

5. ha B e o, Mgy o Y a A =

P . S S S S o B

k-




BC546 to 548
/

500 7287502
VCE=5V | BC546A
T} =25 9C BC547A
'FE BC548A
375
250
max
1 LB N N
11 .
125 ] min
e - ™
et N
oo
0
102 10-! 10 Ic(mA) 102
-ch 7267500
VCE =5V S BC546B
Ti=25°c ] BC547B
- 1+t BC548B
R S Hei
St .4 = 44— —— it s s AR SR
500
— 1 I max
—— e e - bt 41
] nE
typ e
11 p——t—1 1 r - e, o A
250
e e \T\A min
I . ..l
el b \\\K A
0 [ S 0 I 0 N 0 1 A G ) S, 1 L L]
10-2 10-! 10 Ie (mA) 102

1267508

0

1000 BC547C
Veg=5V BC548C
Tj=25 °C
hpg
max
750 AT -
b1 o
typ
500 - :
> - min
L i L1 nt
e N
L~ -
-250
" : \1
NS
0 \
10-2 10-1 1 10 Ig(mA) 102
M 300 ‘j ) 0 1 . -
b | I 11c= 1 A
o 1¢/1gmu20 100mA
| Vekset Tja25°C [11 4= \\
(mV) ; ¢Wm-n~ 4
(mV) "4 »
200 150 20
‘i
1 2 \
| L &
100
i t\ :
50
typical values
nﬂ\unnnc ]
0 0 B I 0 O
1 10 Ic(mA) 107 50 50 1) (*C) 100

k3 4




BC546 to 548

10% S
<ﬁm nW(”
Is ]
(pA)
10? i
Ic=100mA]
— \
102 :
203
10
1 —=
DRE
10! f
!E‘I
102
-50 0 S0 100 1; (°C) 150

Typical behaviour of base current versus junction temperature

_ON e - .l.:...
HVeg =5V
e OT1j=250C w
(mA) + L
A |14
/
2 i/
—.o VB y & ./%
5 F 2
g & %.« yd
4
/] /
y
1 y'4
’ 4
LY L 4
4
/4
/
10-1 LU
500 600 700 800 900
VBg (mV)
400 1460087
Veg =5V
Tj=25°C
fy f=35MHz
(MHz)
p%
\
typ e B
200
\\
\
L
Prad
0 -1
0 1 10 IcimAl 10?
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BC546 to 548
|
7761390 .—Ow 1266400
hﬂ _H 4 typ. values [ 0 15
T.o1.:0 Tj=25 OC : : P 1 T ) 1 | sesdae
,.mlxru 8 f=1kHz - T 5 B B S | BCS548C
= 1 e )i )
Tj=25°C ?mv S
2 _ BCS547B
i BCS488
Vep =10V
Rl BCSA6A
3 { BCS47A
BCS48A
10 :
VeE
b 1
20 (v) 30 -2 i =
Veo _ 10 1071 1 Ic (mA) 10
15 7261398 —cb TL6bL61 A
_ H typ. values A
Tj=25 °C BNESPNA | i | | BCS547C
: ¢ wn.:w":o | f=1kHz ; | | Bes4sc
o Tj=25°C ey _ : _ BCS40B
ke L he s
. 2 _ BCS478
BCS48B
10 : - —p e [ BOsH6A
T BCS47A
BCS48A
1/ 5m - -
™o Tl Veg=10vI]i T I
SA : Lt
5V
. — T - T -
5 —— 10V
- 1
1 —§r
10V
N 1
SV mme
3
0 _cm
0 25 Vep (V) 5

1072 107! ! Ic (mA) 1

G0




National
Semiconductor

Voltage Regulators

LM79LXXAC Series 3-Terminal Negative Regulators

General Description

The LM79LXXAC series of 3-terminal negative voltage
regulators festures fixed output voltages of - 5V, —12V,
~15V, -18V and -24V with output current capabilities
in excess of 100 mA. These devices were designed
using the latest computer techniques for optimizing
the packaged IC thermal/electrical performance. The
LM79LXXAC series, even when combined with a mini-
num output compensation capacitor of 0.1 uF, exhibits
sh excellent transient response, a maximum line regula-
ion of 0.07% V(/V, and a maximum load regulation of
).01% Vo/mA.

The LM79LXXAC series also includes, as self-protection
iicuitry - safe operating area circuitry for output transis-
or power dissipation limiting, a temperature independent
hort circuit current limit for peak output current
imiting, and a thermal shutdown circuit to prevent
xcessive junction temperature. Although designed pri-
nanly as fixed voltage regulators, these devices may be

combined with simple external circuitry for boosted and/
or adjustable voltages and currents. The LM79LXXAC
series is available in the 3-lead TQ-92 package.

Features

® Preset output voltage error is less than +5% over load,

line and temperature
® Specified at an output current of 100 mA

® Easily compensated with a small 0.1 uF output
capacitor

® |nternal short-circuit, thermal and safe operating area
protaection

Easily adjustable to higher output voltages

Maximum line regulation less than 0.07% VouTt/V
Maximum load regulation less than 0.01% VouT/mA
TO-82 package

"ypical Applications

Fixed Output Regulator

n-cl.ol._'

033 uF

caee
0.1 uF

'In LM79LXXACZ

-nnac:oa if the regulator is located far from the power supply

filter A 1 uF aluminum electrolytic may be substituted

..moc::oa for stability . A 1 uF atuminum electrolytic may
be substituted

Adjustable Output Regulator

1
[

) o 01,F
+ hi +
c 2
0.33uF 0.1 4F
R —
Vin O—@ LM79L05ACZ & -0 -V

-V * BV - (8V/R1 + 1g) - R2,
BV/R1 - 11g

+

-Vour

Connection Diagram

TO-92 Plastic Package (2)

GND \.II.IIIJ ouTPUY

INPUT

BOTTOM VIEW

Order Nymbers
LM79L08AC2Z LM78L18ACZ
LM79L12AC2 LM78L24AC2
LM79L16AC2

See NS Packege Z03A .
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2N3956-58 N-Channel Monolithic Dual JFETs
General Description

a4 Sémiconauctor

LM78LXX series 3-terminal positive regulators

general description

The LM7BLXX series of three tefminal positive regu-
latars is available with several fixad output voltages
making them useful in a wide range of applications.
When used as a zener diode/resistor combination replace-
ment, the LM78LXX usually results in an etfective
output impedance improvement of two orders of magni-
tude, and lower quiescent current. These regulators can
provide local on card regulation, eliminating the distri-
bution problems associated with single point regulation.
The voltages available allow the LM78LXX to be used in
logic systems, instrumentation, HiFi, and other solid
state electronic equipment. Although designed primarily
as fixed voltage regulators these devices can be used
with external components to obtain adjustable voltages

00 high for the heat sinking provided, the (t
shutdown circuit takes over preventing the IC trom
overheating.

features

® Qutputvoltage tolerances ot t65% (I.M78L XXAC) and
£10% (LM7BLXXC) over the temperature renge

® Qutput current of 100 mA

® |nternal thermal ad protecuion

® Output transistor safe are on

8 Internal short circun carrent hmit

1
|
Y071
[he 2N3958 thru 2N3968 series of N-channel monolithic l.!.m“umm_
jual JFETs is designed for low 10 medium frequency e | AR
litferential amplifier applications requiring tight match, hiany | A
- . . |
ow noise and high common-mode rejection. s ] _
1}
. i & PIN | FET (12]] !
Absolute Maximum Ratings (25°c) .___._@ L : 1 “
> 5 ) 2 [+ ) I
>ate-Drain or Gate-Source Voltage -60V . ﬁn i : e !
sate-10-Gate Voltage 160V Py ,P':n._ 5 e
sete Current 60 mA b 02
‘otal Device Dissipstion 86°C (Each Side) 250 mw g 7 a2
Case Tompersture (Both Sides) 500 mwW e
ower Dersting (Each Side) 2.86 mW/°C
(Both Sides) 4.3 mw/°C T i
torags Temperature Rangs -65°C 10 +200°C p— ../\\
sad Temperature (1/16" from case ......ﬂﬂJ\\ ANV
for 10 seconds) 300°C »
lectrical Characteristics (25°C uniess otherwise noted) :
. 2N3960 7 !
PARAMETER CONDITIONS TN x.&ﬂ...z AR !glz WAK] UM
_ ~100 100 100 oA
58 Gata Reverse Current VGs = -3V, Vps =0 TA = 160°C 2500 oy |§< =
. . . A l— ]
VGES ”ﬂ' Vps= 0V, IG = -1 uA -50 -50 -50 ‘
, |
GS(ott) Gate-Sausce Queolt Voltage Vpg = 20V, ip = 1 nA ~10 | 45 |-1.0 | -46 [~10 |-46 5 |
- Gots-Source Farwerd Voltage | Vps = OV, Ig = 1 mA 20 20 ».m, ~
. VD§ = 20V, Ip = 60 A ~42 4.2 —~4.9 <
o Gete Sourvs Voltage VDS © 20V, Ip = 200 4A 05 | 40 |06 | 40 |-08 | g .
i ~80 ~50 n& pPA
_ Gats Operating Curremt VD8 = 20V, Ip = 200pA [~ me ~280 ~260 -260 nA
5 - Ssusration Drain Current VD§ = 20V, Vgg = 0 os | 80 [os | 60 | a8 a.w. | __ma “
Common-Sewrce Forward 1= 1 kHz 1000] 3000 | 1000] 3000 | 1000 48 !
! Transconductance = 200 MHz 1000 1000 1000 ~, b0
e e = 1kHe 3 3 36 ,
- ,
& Vps§ = 20V, VGgs = 0 T ”
Commen:Sauscs)ngux w0 40 40 ﬁ
ol §‘§ b4 1
t |
Comman Source Reverss tol MM 1.2 12 )2 oF |
= Transter Capacitance 3 . _,
= Deain-Gats Capacitance VpG =10V, Ig=0 16 1.6 0ﬁ_u
Seuion St ot V0§ " 20V.V6s=0. .| (. 00m 06 06 0§ a8
Noise Figure RG = 10 MQ
1-4Gal Rirarial Sione frodeins Vp§=20V.Ip=200pA  T=126°C 10 10 10 nA
g Current
5110582 .p...........-.!. LI VDS = 20V, VGs = 0 05| 10 | om0 | 10 | 088 10
Ditteronuisl Gate Source 1 2 2
esi-ves2
Gate Source Voliage VDS ® 20V, Ip * 2005A | T = 26°C 10 ~68°C 40 6.0 8.0 mv
VaSr-Vaga. | Ortlerentnl Changs With T+ 25C 1o 126°C 50 m 100
Tomperstuie

B Available 10 plastic 10-92 and metal TO 39 low
and currents. )
profile packages
The LM7BLXX is available in the metal three lead
TO-39 (H) and the plastic TO-92 (Z). With adequate <O_AQGG range
+ heat sinking the regulator can deliver 100 mA output
current. Current limiting is included to limit the peak LM78L0%S 5V LM7BL12 12v
output current to a safe value. Safe area protection LM78L06 6V LM78L1b6 15V
for the output transistor is provided to limit internal LM78L08 8v LM78L18 18V
power dissipation. It internal power dissipation becomes LM78L10 10v LM78L24 24V
connection diagrams
Metal Can Package Plastic Packege
-~ QUYPUY
ourent INFUY
neuy — lewn ~J 1\~
BOYTOM Vitw S0TVOM view
Order Numbers: Order Numbgre:

LM78LOBACH LM78LO6CH LM78L0BACZ LM78L06C2Z

LM78LOSACH LM78L08CH LM78L08ACZ LM78L0BCZ

LM78LOSACH LM78L08CH LM78LOBACZ LM7BLOBCZ

LM78LI10ACH LM78L10CH LM78LV0ACZ LM78LY0CZ

LM78L12ACH LM78L12CH LM78BL12AC2 LM78L12C2

LM7BL1BACH LM78L18CH LM78L18ACZ LM7BLIBCT

LIMT8LIBACH LM78L18CH LM78L1BACZ LM78L18C2

LM78LIAACH LM78L24CH LM78L24 AC2 LM78L24C2

Se0 NS Packege HOJA 800 NS Pachage 203A




ut Voltage Vg = 5V 10 8V 30V Maximum Junction Temperature 126°C

Vo = 12V 10 18V 3sv Storsge Temperature Range

Vo = 24V 40V Metal Can (H Package) -85°C 10 +150°C
ernal Power Dissipation {Note 1) Internally Limited Molded TO-92 -55°C 10 +150°C
erating Tempersture Range 0°C to +70°C Lead Temperature (Soldering, 10 seconds) 300°C

A78LXXC electrical characteristics (Note 2) Ty=0°Ct0+125°C, 10 = 40 mA, CyN = 0.33uF, Co = 0.1uF (unless noted)

BLXXC OUTPUT VOLTAGE sV v 8V wov 12v 1BV v v
UT VOLTAGE (uniom otherwme noted) 10V 31V 14V 17V 1V v v BV UNITS
PARAMETER CONDITIONS MIN TYP MAX|MIN TYP MAX[MIN TYP MAX|MIN TYP MAX| MIN TVP MAX|MIN TYP WMAX| MIN TvP MAX| WiN TVF WAX
Output Voltsge T,-25¢C 46 5 54 [S5S & 85 1736 8 864/92 10 108f111 12 129[138 16 182]166 18 194|221 24 259 \
(Note 4) 1mA < 101 70 mA or 45 55 | 54 66 |72 88 |90 1 |08 132|138 16.5] 162 198|214 24 \
TmA< I0 " 40mAand AV, (7SVINS201 [(B5<VINS21 (105X VINS23)] (13 € VNS 25) |14 5 < vy < 27) MBS VINS30) K214 < VN <330 (28< VN < 38 \
) Line Regulation T;:25C 10 150 10 150 12150 18 175 20 200 % 250 27 215 3 300 m\
BSVINS20) | 18SVINS2D [ <ViN<S23) (14K Vi< 25) (16 <VIN<S27) |(20< VN 30) (22<ViNS33) (2B Vin< 38) \
18 20C 18 200 20 200 25 225 30 280 30 30 32 325 » 350 -\
(TSVINS20) | (B5<VINS2TIHI05SVINSZ3H (13 VN < 251 j14.5< vy <27) (IBSVINSI0) (214< VNS I3R275< VN < 38) \
) Load Reguiation T4:25C 1mA-<IQ- 40 mA s 30 6 35 8 @ 9 45 10 %0 12 75 . 15 85 2 00 mv
T3=25C 1mALIg<100mA 20 60 2 n 25 80 27 %0 30 100 35 150 40 170 4 200 mv
? Long Term Stabiiny 12 15 20 22 24 30 a5 56 mV 1000 hn
Quiescent Current Ty=25¢C 3 € 3 8 3 6 3 6 3 65 31 65 31 85 31 65 mA
Ty=125°C 55 55 55 55 6 [ 6 ]
Ourescent Current T;- 26 C1mA<ig<40mA 0.2 02 0.2 0.2 0.2 0.2 02 0.2 mA
15 15 15 15 15 15 15 15 mA
Change T,:25¢C B VINS201 | @ ViNy 21 [ DViNS 23 [ 18 < Vi 2250 | (16 L VN < 27) (20 < VN <30) [ (22< vin <233 | (28 vyn < 38) v
Output Noise Voltage | T)= 25 C. (Note 3/ 40 50 60 70 . 80 80 150 200 MY
= 10 Hz - 10 kHz '
N g s 1125 H2 0 e 38 58 3% 5% 3% 53 36 S 33 4 2 a8 30 43 a8
T OeAEi e bon BSVINSIB) | @<SVINSI9) | 12<VINS 23) | (14 VINS 250 | (15 < Vi < 25) 18.5< Vi< 28 5 (23< vy <331 (29 < VN < 35)
Input Voitage T,-25C 7 83 105 13 145 18 214 275 v
Required 10 Maintain
Line Regulation

¥: Thermal resiance of the Metsl Can Package (H) without & hest sink 1s 15°C/W junction to case and 140°C/W junction 1o ambient Thermal resistance of the TO-92 package is 180°C/W junction t
ent with 0.4" leack from 3 PC board and 16Q° C/W junction to amibient with 0.125" lead iength 10 a PC board.

2: The maximum steady state usable output current and 1nPuUt voltage are very dependent on the heat sinking and/or lead length of the package. The data above represent pulse st conditions with junctior
eratures & indicated at the initiation of rest

3: Recommendec minimum ioad capacitance of 0.01uF to limit high fmquency noite Bindwidth.

4: The tempersture coefficient of VouT 15 typically within +0.01% vg/C. - = e =

okste maximum ratings

t Voltage V(@ =5V 108V 30v Maximum Junction Temperature 125°C
Vo =12V 1018V 35v Storage Temperature Range
Vo = 24V 40V Metal Can (H Package) —65°C to +150°C
nal Power Dissipation (Note 1) Internally Limited Molded TO-82 (Z Package) —55°C to +180°C
sting Temperature Range 0°C to +70°C Lead Temperzature (Soldering, 10 seconds) 300°C

FTBLXXAC electrical characteristics (Note 2) T;=0°Cto +125°C,I0 = 40 mA CyN = 0.33uF, CQ = 0.1uF (uniess noted)

XXAL OUTPUT VOLTAGE 5v &V v W0V 2v 15v 18V 4V
YOLTAGE ivnises sthorwme notd) head 1V v 17V v v biad v UNITS
PARAME TER COND! TIONS MIN  TYP MAX MIN TYP MAX | MIN  TYP MAX | MIN TYP MAX|MIN TYP MAX |MOX TYP MAX| MIN TYP MAX | MIN TYP MAX
Outout Voliage Ty=25C 48 5 52 575 6 625 77 8 83 |96 10 104 | 115 12 125 {144 15 156 | 173 18 187 23 24 25 v
{Note 4; imA < ig 70mA 475 525 £7 63 76 84 9s 105 {114 126 {1425 15754171 128 2e 252
1mA - g . 40 mA ana 478 5.2% 57 63 76 B¢ 9.5 1W0s e 126 |1425 1575 173 188 228 252 .
VMIN < VIN € Vaax (7 < VN < 20 (B3 vy<21 NOSCVINW23 | 125< VN 25 | 1145 vin<27) | 175 < vy <3 207 <ViN<33 | 27 vy <38 5
Lene Regutatior Ty= 25T 0 o« 10 88 12 85 16 105 20 110 2% 140 35 190 50 20C ~\
82 vy <200 P<ViNz 21 Ulsvins23) 113 < vy < 26 (16 < vyn <27y (20 ViN< 300 | (21 < vy <33y (28 < Vin < 38 v
18 75 8 x 100 » 142 3¢ 180 37 280 45 27% 60 300 my
7 < Wy < 208 B3<v¥ymn<21 0SS VINS23 | 125 VN I25) | (145< viN< 271 | (178 < vin <301 | (207< ViIN<33 | (27< vy <38 v
Loac Regulstior T4725C 1mA< i< 40 mA s 30 6 3 & 4 s a5 10 S0 121 15 85 20 0c m\
T4 25°C imA < ip< 100 mA 2% & 7 N 2% & 27 %0 30 w00 35 150 © 1 ¢ 200 mv
Long Term Stabriry 12 % x 22 rd 30 45 6 m\ 1080 nes
Qusescent Current T,=28°C 3 3 s 3 3 3 3 5 31 s 31 s 31 s —a
T;:1285°¢C 47 47 47 47 a7 a7 47 a7
Gumescen: Curren ImA <G < 40 mA 01 B 01 1 01 01 01 01
Cnange Vain < Yin < Vigax 10 10 10 10 18 10 1.0 D A
8~ VN 20 ©< VN 21 M <vm <23 13 vy <25 (16 < vyn < 27; (20 < Vi <305 | 421 < VoD 33 (28 < vyn < 38 v
Outou! Norse Vortsge | 1= 25 L (Note 3, ac % 80 70 80 80 150 200 v
<30 M 10 KRH:
1120 he e 62 44 60 43 57 4 55 4c 54 37 51 % as 34 4 Py
Rpree Resction 8< Vin < 16 8 < vy~ 1B 12<vIN<23 3 VNS 2% (A5CvN< 2D B85 < ViN< 285 (23 < vy < 33 (28 < vy < 35 v
Ot Volisge 1,22 C 7 FE 105 2¢ s 17 207 27 v
Rogurree 1o Mainter
Leme Roguts o

Therma resistance o' e Mea' Can Packaoe (Hi withou' 3 heat sink 1s 15 CAN unstion to case 3nd 140 C™W junction 10 ambrent Therma: resistance of the TO-8Z package 15 18C°C/W junctron 1
with 0 & iescx from 3 PC boarc 300 160 C/W junct:on 1o ambient with 0 125° iead tength 10 8 PC boarc

The maxsmomm s1e20\ STETE uUsable OUIPU! CUTren: and INpUt woliage are very gependent on the heat sinking and/or lead iength of the package The cata above eprEsent Duise @St CONGihIons with junctior
Ures @ n0xF1ed a2l the iniLaton of rest . .

Recommended mmnmum 1080 casacitance of 0.01uf 10 imit high freguency noise bendwiatn

The wempe-sture coetiient of VoUT 15 Typicativ withun :0.01% volC

4%




KONKLUSITION

Resultatet af dette projekt, er et godt og effektivt mé&leinstrument, som
kan opfylde de fleste af de krav som en tekniker vil kunne stille.
Eneste bagatel er faktisk at det ikke kan mdle vekselstrom.

Grunden til at det ikke kan det, er nok at prisen p& instrumentet ville
blive en hel del dyrer, hvis vekselstromsomridet skulle kunne leve op
til den standard, som kendetegner instrumentet.

Heldigvis er det dog sjzldent, at man indenfor elektronikken kommer til
at mé&le vekselstrom.

Det er glzdeligt at se, at kravet om en nojagtighed pd I % er blevet
opfyldt til fulde.
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