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in dit nummer onder andere:

correctie Technische documentatie deel 1 en 2,
laagspanningsvoeding voor de digitale bouwstenen.

een- thyristor ontsteking voor de bromfiets.

enkele schakelingen van de science fiction amplifier.

de triacs WL520A en W15H4O0A.

eern nieuwe spanmingsregelaar.

een tweetal geintegreerde powerversterkers PA250 en PA?37.
toepassingen van de opgenomen halfgeleiders.
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Postegiro: 295550. Bank:A[RO-bank, Middellandstraat, Rotterdam.
Postorders en correspondentie aan: Postbus 3149 te Rotterdam.

Van Dam FElektronica, Reguliersgracht 105, Amsterdam, Telefoon:
020-248967.

PRIJS f 3,50




Technische documentatie 1969 deel 5 en 6 (dubbelnummer).

Abonnementsprijs f 10,40 per jaar incl. 4% B.T.W.

Copyright 1969: gehele of gedeeltelil jke overname, in welke vorm dan ook,
is strikt verboden zonder voorafgaande schriftelijke toe-
stemming van Van Dam Elektronica, Rotterdam, Holland.

OMSLAGFOTO De SCIENCE FICTION AMPLIFIER met de voeding. Afgebeeld zijn een
eindversterker in mono-uitvoering en de voeding excl. trafo voor
eei. stereo—uitvoering. Deze versterker met regel- en voorverster-
kers treft U aan op pagina 7 van deze docdumentatie.
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LEVERTNGSVOORWAARDEN :
Voor onze leveringsvoorwaarden zie technische documentatie 1969 deel 1 blz. 2.
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VERHUIZINGEN ¢

Bij verhuizing dient direct na het verschijnen van de nieuwste uitgave hiervan .
opgave worden gedaan aan orze administratie. Hierbij kumnen alleen adreswijzi-

gingen in behandeling worden genomen als het op de enveloppe vermelde nummer 1s
opgenomen op Uw adreskaart; zonder dit nummer worden wijzigingen BESLIST NIET In
behandeling genomen en aan U retour gezonden. Correspondecntie te richten aan:

Van Dam Flektronica, Postbus 3149 te Rotterdam-noord.

LRLLLLLLL L RLRLRL L RLEL L LR LA AP PR P LR PP LR PLRLRL P AL LR LARLR L PR L L L L

PRLJSNOTERINGEN :

Alle door ons uitgegeven prijslijsten kunnen onderhevig zijn aan veranderingen;
veranderingen zijn derhalve strikt voorbehouden. Alle prijsnoteringen zijn incl.
12% B.T.W.; voor de netto- of 'BTW'=-schone prijs geldt een omrckenfactor 0,8929.
Wij behouden ons strikt het recht voor produkten uit ons verkoopprogramms te
onttrekken.
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This document contains proprictary information and such information may not
be disclosed to others or used for manufacturing purposes or publication
without a written permission from Van Dam Elektrorica, Rotterdam, Holland. '

Dit document bevat beschermde informatie en mag niet worden doorgegeven aan
derden of worden gebruikt voor produktie-doeleinden of publicatie vonder
schriftelijke toestemming van Van Dam Elektronica, Rotterdam, Holland.
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Ne de technische documentatie deel 4 betreffende de Gorler en transistorgegevens,
treft U in dit dubbelnummer enkele nieuwe onderdelenpakketten aan en een ult-
voerige beschrijving van enkele interessante geintegreerde schakelingen.

De besproken produkten zijn inmiddels aan ons verkoopprogramma toegevoegds prijzen
zijn op de achterzijde van deze documentatle opgenomen,

Ook onze volgende documentatie zal een dubbelnummer zijnj; de verwachte verschijnings—
datum is 2e helf{ van juli.

Van Dam Elektronica, Snellemanstraat 10-11, Rotterdam-nooxrd
telefoon: 010=240812-243497, administratie: 010-245516.
Postgiro: 295550 Bank: AMRO-bank, Middellandstraat, R'dam.
Postorders en correspondentie aan: Postbus 3149 te Rotterdam

Van Dam FElektronica, Reguliersgracht 105, Amsterdam, telefoon:
020~-248967.




Verandering dig@talg_ﬁgllgx_met_buﬁferggh@ggen (TLD._}Q69“@¢e1 L, ble. 10).

In verband met een kleine Specificatie-~verandering in de MC790P ten aanzien van
de toelaatbare, van buiten het IC komende, uitgangsstroom ('verzadigingsstrﬂam')
hebben wij €€n van de door ons uitgebrachte digitale tellers moeten aanpassen.
Hierin zijn de basis— en cmllectarhweerstanden'vanll, ib'veranderd in 10kQ. Bi]
het uitschakelen van het geheugen, waarbij de doorgeelpuls aan +3,6V moet komen,
dient in serie met aansluiting 20 op de connector een weerstand van 2 70=390%
worden opgenomen. Deze weerstand zit in de binnenkort uitkomende tijdbasis ver=
werkt. Bovendien hebben wij de print van voormoende teller iets veranderd; de
uitgangen van de IC's B, C en D gaan nu niet meer naar het g&heugen; hiervoor
worden nu B, C en D gebruikt, waarbij de uitgangen van de geheugenschakeling
eveneens werden verwisseld. g ﬁﬁ5P~4k§'
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Tevens is door een zetfout de tekening van de tijdeenheid niet geheel tot zijn
recht gekomen (TD 1969 deel 1 blz. 11). In onderstaande tekeningen wordt deze
nogmaals opgenomen.
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Correctie Technische Documentatie deel 2.

Blz. 11: onderdelenlijst 25/40 watt eindversterker: C11 l1.p.v. 10nF moet worden
gebruikt: 0,1uF 200volt metaal papier.

Blz. 11: onderdelenlijst 25 watt eindversterker: T32 eeeee BFX41 i.p.v. BFY56.

Blz. 1l1: onderdelenlijst 25 watt eindversterker: 27 BFY56 i.p.v. BFX41.

Blz. 20 lste kolom: stereo 2x25 watt incl. montagematerialen totagl f 255 ¢=

LePuWe T 225,00,

Wij adviseren U de betrokken documentaties san te passen teneinde eventuele
latere moeilijkheden te voorkomen, Wij zullen alles in het werk stellen om
in de toekomst deze vergissingen uit te sluiten.

MET INGANG VAN 1 JUNI 1969 ZIJN WIJ 'sMAANDAGS DE  GEHELE  DAG

GESLOTEN !t
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DIGITALE BOUWSTENEN (zie ook technische documentatie deel 1, jamiari 1969).

e
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)JING VOOR RTL~GEINTEGREERDE SCHAKELINGEN MET DE SN 72709 BN.

Bij de ontwikkeling van onderstaande voeding is ervan uitgegaan, dat de rimpel-
spanning op de uitgang minimaal klein moet zijn; gezien de lage voedlngsspanning
en grote stroomafname is dit met discrete componenten geen eenvoudige opgave. De
operationele versterker SNT2709BN, waarvan de specificaties e.,d. zijn opgenomen
in onze technische documentatie nummer 3 (blz. 9), kan ook op deze plaats goede
diensten bewijzen. De verkregen specificaties bi) een stroomafname van 0,5A zijn:

uitgangsspanning: 3,6 volt (regelbereik van 3 tot 5,5 volt).

rimpelspanning: kleiner dan 20mV.

inwendige weerstand circa 200mSl,

meximale uitgangsstroom: circa 1,2 ampére (de zekering wordt dan 1,6131).

De instelling van de uitgangsspanning dient in onbelaste toestand plaats te vinden.
Na inregeling (hetgeen geschiedt met een professionele draadgewonden potmeter wvan
fabr. Amphenol) kan de voeding belast worden en nageregeld worden. De power—tran-
sistor dient een koelopp. te bezitten van circa 10cm? bij 1 ampére uitgangsstroom;
desgewenst kan hiervoor het chassis worden gebruikt. Bij het onderdelenpakket is
de koelplaat en de connector niet inbegrepen,

.i schema 3,6 volt voeding onderdelenopstelling 3,6 volt voe- l
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Aansluitingen:
punt 17 en 21 gaan naar de 6,3 tot 10 volt wikkeling van de trafo.
punt 26 en/of 31 gaan naar massa.
punt 27 gaat naar de collector van de powertransistor.
".pu_nt 28 gaat naar de basis van de powertransistor.
punt 29 gaat naar de emitter van de powertransistor.
punt 30 gaat naar de +3,6 volt aansluitingen van de diverse printen.

Opmerking:
Wij wijzen U er met nadruk op, dat de zenerdiode ZGl moet worden gemonteerd als

ataat aangegeven. Dit in tegenstelling tot de andere spanningswaarden uit de ZG-
reeks. (Zie hiervoor het in TD 1969 deel 4 opgenomen datasheet).

Copyright 1969 wiljzigingen voorbehouden.

Van Damr FKlektronica, Snellemanstraat 10-11, Rotterdam-noord
telefoon: 010-240812-243497, administratie: 010-245516.
Postgiro: 295550 Bank: AMRO-bank, Middellandstraat, R'dam.
Postorders en corresponderniie aan: Postbus 3149 te Rotterdam

Van Dam KElektronica, Reguliersgracht 105, Amsterdam, telefoon:
020-248967.
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Van Dam FElektronica, Snellemanstraat 10-11, Rotterdam-noord
telefoon: 010-240812-243497, administratie: 010-245516.
Postgiro: 295550 Bank: AMRO-bank, Middellandstraat, R'dam.
Postorders en correspondentie aan: Postbus 3149 te Rotterdam

Van Dam Elektronica, Reguliersgracht 105, Amsterdam, telefoon:
020-248967.
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Omschrijving foto's digitale bouw-
stenen.

. 1MHz. teller met uitsturing.
10 MHz. teller met geheugen.
Oscillator en 6 tiendelers.
Voeding hoogspanning (120/55?).
Laagspanmingsvoeding met opamp
bype SN 72709 BN (beschreven op
pag. 5)

De opgenomen bouwsbenen zijn be-
sproken in onze Technische Tocu-
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mentatie 1969, deel 1 (januari).

Van Dam Elektronica-Rotterdam-N
onellemanstrast 10-11

Van Damr Elektronica-Amsterdam

; Reguliersgracht 105.




THYRISTOR ONTSTEKING VOOR DE BROMFIETS
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Sinds enkele Jjaren worden in verscheidene vakbladen thyristor ontstekingen voor
de auto gepubliceerd; voor de bromfiets brengt een dergelijke ontsteking ook
verscheidene voordelen met zich mee. Sinds kort i1s onderstaande ontsteking wvoor
dit doel aan ons verkoopprogramma toegevoegd. Het bouwpakket bestaat uit alle
elektronische componenten, een print en een kastje. De bobine en de trafo is
derhalve niet inbegrepen.

aansluitingen ontsteking foto gemonteerde ontsteking l

220 v/i-l W o
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lmn DYNAMO
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Orlendelenli jots

) o T TR ) - —— EK 1/12

U0 T om a3 e ESK 1/02 of 1/06

Cl civsasunssssssssanannnans 1wF 400 volt Rifa miniprint metaal-papier.

G2 nu wiinban s i Easssis sy seren 0,15uF 200 volt, miniprint metaal-papier.

R e s e 100uF 40 volt Rifa type PEC118C.

Ol o N A A 1,9nF miniprint of atyroflex.

B0 s vans s spens e s nm e s O,4TuF 200 volt, miniprint setaal-papier.

L i s sl s e 3,3Kk0 1 watt 5% .

2L WS s e e 10kQ watt 5%, UBT printuitvoering.

R Bl anvnsssnnevense A 1kQ watt 5%, UBT printuitvoering.

Bl e ate s i s v e 4,TkQ 4+ watt 9%, UBT printuitvoering.

WS o e 5,6k T watt 5% UBT printuitvoering.

BB aaisis s v b s e 47040 % watt 5%, UBT printuitvosring.

B e i A 4700 | watt 9%

| T e Ll L= L A Thyristor MCR2305/6 of 2R4172.

D (i cuseserisnassivirsies 1H4148 of 1N914.

Tl sassssssssssssssssnnnenes BC10Tb, BC147b, BC1T1lb.

T? R R E R R NN RN R m'jlh.. mﬁﬂh' MH. H}m-

B e PRl S Zensrdiode PZ4,T of B04,7.

zilll-llli!!ll-lllll--; --------- EEIIIIIJ.D'I].I‘ m‘j #f m.ﬁ.

Verder wordt bij het bouwpakket een kastje, print en wulstukjes woor de
tranzistoren peleverd. De bobine en de gloeistroomtrafo zijn niet in het

pakket Inbegrepen.

schema ﬂntatekir_lg | onderdelenopstelling .
' A6
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FIGTION AMPLIFIER
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De op deze pagina opgenomen teke-—
ningen hebben betrekking op een
serie ontwerpen van Van Dam Elek-
tronica-Rotterdam. Deze reeks gaat
bestaan uit versterkerbouwstenen
van verscheidene vermogens. Door
het grote toepassingsgebied van
de operationele versterker type
oN 72709 BN, waarvan de gegevens
en aansluitingen 2l jn opgenomen
in Technische documentatie deel 3,
zult U deze in de komende scha-
kelingen op dit gebied ook aan-
treffen. Deze nieuwste technische
ontwikkelingen maken het mogelijk
met een minimum aan componenten
cen versterker samen te stellen,
welke zéér weinig koppelcondensa-
toren of —-elco's bevat.

figuur 1.
Toonregelversterker voor MD-ele-
ment.

Correctic: volgens R.I.A.A.

Toonregeling:

lazg +18db tot -18dB bij toepas-
sing van 5,6kQ weerstanden.

laag +17dB tot -12dB bi]j toepas-
sing van 6,8kQ weerstanden.

- hoog +18dB tot -18dB.

Tfiguur 2.

Toonregelversterker voor kristal-
element of radio.

Toonregeling: als figuur 1.

ftiguur 3.
5 watt elndversterker. -

luidspreker 5H-8L.
vermogen gemeten bij 5Q.

figuur 4.
Voeding voor bovenstaande units.

Door toepassing van operationele
versterkers 1s een positieve en
negatieve spanning noodzakelijk.
Deze kan worden onttrokken uit
een trafo 220V/2x6,3V. Met een
bruggelijkrichter wordt de pos.
en neg. spanning samengesteld en
afgevlakt met twee elco's van
1000uF 16 V (Rifa Peg 118F).
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WT20, WT22 TRIAC Lo
&
Vorm Up to 500 V

TEMPORARY DATA SHEET e

WT22D = W1H20A

description

The WT20 and WT22 series of devices are bidirectional triode thyristors (triacs). These devices are designed
to trigger from a blocking state to a conducting state by either polarity of gate signal for either polarity of

applied voltage.

0450 |
0.800 MAX = | o208 UNF-IA
. [MODIFIED) -fﬂ‘f -
i_.u 350 _! D,7268
. “'“.‘] O: 423> 0.350
PITCH DIA. ™ MAX 0 070

—'l_lJ/\{ q HiOM DA

F— MAIN TERMINAL 1
B I-]-'. ,J

GATE "

- M@ MAIN TERMINAL 1
ﬁ - 0.070 ﬂ"l
MOM DIA qw
. f*"“ P i 0 m}
NOM DIA uam

-'I _.'r 1 I 1
- Tl -| f= 0150 MAK
7 M —4 0" .h -
P e, I 0120 £0015 ob
TEMPERATURE MEASUREMENT POINT - 0437 T 0017 -."'L L
TEMPERATURE MEASUREMEMNT POINT 15 LOCATED
T AT THE CEMNTER OMN ANY FLAT

WT20 WT22

absolute maximum ratings over operating case temperature range (unless otherwise noted)

! | " T [wr208 | WT20D | WT20E | it
WT22B | WT22D | WT22E b
Continuous Off-State Voltage, Vp (See Note 1) - 200 400 500 v
Repetitive Peak Off-State Voltage, ‘Jmu (See Note 1) — 200 | 400 | 500 v
Full Cycle ms On-State Current at (or below) ; A
'175°C Cose Temperature |irmy), (See Note 2) | | h B
Peak On-State Surge Current IT,., (See Note 3) ) 50 A
Peak Gate Power DISSIpﬂIInn Pom (Pulse Width < 200 us) 3 W
: B
Average Gote Power Dissipation Pgay) (See Note 4) 0.5 w
Operating Cose Temperature Range o _ —40 to 100 | °C N
Storage Temperature Range N - —40 10125 | | °C
Terminal Temperature Xs Inch from Case for 10 Seconds | 230 o

NOTES: 1. These values opply bidirectionally when the resisionce between the gate and Main Terminal 1, Rg g

2. This value applies for 60-Hz full-sine-wave npnruﬂnn with resistive load. Above 75°C derate according te figure I.

3. This valve applies for one 60-Hz full sine wave when the device Is operating al {or below) the rated value of on-state current. Surge may be repeated after the

device has returned 1o original thermal equilibrium. During the surge, gate control may be lost.

4. This value applies for a maximum averaging time of 16.6 ms.

PRELIMINARY DATA SHEET: — . ) e : L L
Supplementary data will be Y TExXAS INSTRUMENTS
published at a later date. %7( ) LIMITED
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electrical characteristics

PARAMETER TEST CONDITIONS _ TYPE [ TYP] MmAX TuNIT
T Yoisi= =200V, o =0, Tc = 100°C| WT20B, WT228
lorm g:ﬁ::::ﬂ[:::]:nt i“;-.: 400V, 1o =0, _TF_:;].OET. WiZ00, Wi22. =1 | mA
Vorwe = 500V, g =0, B Tc = 100°C| WT20E, WT22E
Vigoty = T12VE, R =120 t, > 0 s Te = 25°C i +50
| Peak Gate | Vewpty = H12VE, R =120 1y > 0pus Tc = 25°C | AL —50 | mA
©T™  Trigger Current Viugply = —12VF, R =120 ) > W0 pus Tc = 25°C —50
o Vawply = =12VF, R =120 1y > W0 ps Tc = 25°C +100
v:upply = 12 v'{', R;_ = 12 ﬂ tFIEII 2 20,!..\‘.5 T.c = 25“[ +3
Peak Gate Vipty = H12VE, R =120 1,5 > 045 Tc = 25°C | AL 3| v
Ys™  Trigger Voltage Visgpty = —12VF, R =120 1y > 0 s Tc = 25°C -3
v:upply - —12 v"', R, = 12 §) 'P{‘.ll 2 20 S Tc = 25°C +3
> . Vorm = 200V, I =0, Tc = 100°C| WT208, WT228| 100
av/dt f;"[;;;"sf“t'“;'l:‘"“ Vorw =, 400V, Ig =10, Tc = 100°C| WT20D, wi2zp| 100 Vos |
S Vorv = +500V, Ig — 0, Tc = 100°C| WT20E, W122E| 100 -
Vinm Peak On-State Voltage| Iy = 8.5 A, _ SeeNote5  Tc —25°C| AL +183 |V

1The supply voltage is called positive when it causes Main Terminal 2 to be positive with respect fo Main Terminal 1.

J. NOTES: 5. The initiol instantanecus value is measured using the pulse techniques. s < 300 us duty cycle < 19,

THERMAL INFORMATION
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telefoon: 010-240812-243497, administratie: 010-245516.
Postgiro: 295550 Bank: AMRO-bank, Middellandstraat, R'dam.
Postorders en correspondentie aan: Postbus 3149 teé Rotterdan

Van Dam Elektronica, Reguliersgracht 105, Amsterdam, telefoon:
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e =10 & WT30, WT32 TRIAC
Voxw Up o 500 V TEMPORARY DATA SHEET

WIL52D = W1540A

description

The WT30 and WT32 series of devices are bidirectional triode thyristors (triacs). These devices are designed
to trigger from a blocking state to a conducting state by either polarity of gate signal for either polarity of

applied voltage.

0. 460
MY T
= 0.800 MAX — b= 14-28 UMF-7A —
[MODIFIED) “NESPREREY :;‘“-n
| 0 350 0.2268 "
R | MAX 0.7715  0.350
K o
PITCH DIA P o
Bk ""]:H:EQ MAIN TERMINAL 1 | :H I‘ﬁ " NHOM DIA ,
- MAIM TERMINAL | -~
il o Q.070 |H ~[;
. - _ NOM DIA ‘ :‘]T@ -
AT
MDM DA 0400 : "HOM DIA %
bt [ 150 MAK 'hrf: -
j— 0.857 MAX — 1 o s c
0.120 = 0015 ab
TEMPERATURE MEASUREMENT POINT - 0437 + 0017
TEMPERATURE MEASUREMENT POINT IS LOCATED
AT THE CEMTER OGN ANY FLAT

absolute maximum ratings over operating case temperature range (unless otherwise noted)

L WT30B  WT30D  WT30E UNIT
g . ol WT32B  WT32D  WT32E

Continuous Off-State Voltage, Vp (See Note 1) 200 400 500 v
Repetitive Peak Off-Stafe Voltage, Vorw (See Note 1) 200 400 500 v
Full Cycle ms On-State Current at (or heluv;} . "
75°C Case Temperature |, (See Note 2) 10 A
Peak On-State Surge Current IT,,, (See Note 3) B 80 A
Peak Gate Power Dissipation Pgy (Pulse Width < 200 us) - 5 W
qu(pgg Gate Power Dissipation PG (av) (§E_e Note 4) 0.5 W

perating Case Temperature Ronge P —40 to 100 o
Storage Iemperuture ‘Range _ —40 to 125 b
Terminal Temperature s Inch from Case for 10 Semnds 230 °C

NOTES: 1. These values apply bidirectionally when the resistance between the gate and Main Terminal 1, R & o
2. This value appiies for 80-Hz full-sine-wave operation with resistive load. Above 75°C derate according to figure 1.

3. This value applies far one 60-Hz full sine wave when the device is operating o (or below) the rated value of on-state current. Surge may be repeated after the
device has refurned to original thermal equilibridm. During the surge, gate control may be lost.

4. This value applies for @ maximum averaging time of 16.6 ms.

PRELIMINARY DATA SHEET: f : Tl YAS INSTRUMENTS

Supplementary data will be

published at a later date. \_\ﬁf’j} LIMITED

"
|:"r [ T VTR A T . R R = S ¥ | =2E DODF ORrR D E N G L & N D
TELFPHONNE BFDFODRD 67486F CARLFS TCX |MNOPe BLLM [HEL TELL X B TH
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electrical characteristics
)

PARAMETER ~ TEST CONDITIONS TYPE TYP [MAX [UuNIT
N Vorw = 200V, 1 =0, Tc = 100°C| WT30B, WT328
- gﬁf?‘"“ Peak Vorm = =400V, g =0, Tc = 100°C| WI30D, WT32D +1 | mA
-State Current = —
B Voru = =500V, g = 0, Tc = 100°C| WT30E, WT32E
Vappty = F12VF, R =120 1, > 0 us T = 25°C +50
: Peak Gate Vipply = 112VH, R =124 > 0pus Tc = 25°C | AL ~50 | mA
=M Trigger Current Vapply = —12VF, R =120 1y > 0ps Tc = 25°C —50
LT, Vipply = =12V}, R =120 5 > 20 pus Te = 25°C +100
Vappty = F12VF, R =120 1 > 0 ps Te = 25°C +3
; Peak Gate Vapply = H12V], RL=120) 1) > Wps Tc = 25°C| ALL -3 |V
e™  Trigger Voltage Vsply = =12V, RL=12Q 1y > 0ps Tc = 25°C -3
Viapplty = =12VF, R =12 Q15 > W ps T = 25°C +3 e
s _ Vorw = =200V, Ie =0, Tc = 100°C| WT308B, WT328 | 100
e SR ;:"':;Ee Vorw = £400V, g = 0, Tc = 100°C| WI30D, WI32D| 100 Vpus
: vmu = =500 ‘J, lE. == {I Tc = 100°C wTZ'.[lE, WT32E | 100
~ Peok On-State Voltoge| Iny = =14 A,  SeeNote5  Tc=2:°C [ AW 165 | V

TThe supply voltage is called positive when it causes Main Terminal 2 fo be positive with respect lo Main Terminal 1.

NOTES: 5. The initial instantaneous valve is measured using the pulse techniques. b <C 300 us duty cycle < 19,

10

THERMAL INFORMATION

FULL-CYCLE RMS ANODE CURRENT DERATING CURVE

krms) — Maximum Full=-Cycle RMS Anode Current — a
o

Tc — Case Temperature — °C

i —3 ' i
I
=1 I e & - T
i . Il I_ ‘
-30 -20 -10 0 10 20 30 40 50 60 70 90

Van Dam Elektronica, Snellemanstraat 10-11, Rotterdam-noord

telefoon: 010-240812-243497, administratie: 010-245516.

Postgiro: 295550 Bank: AMRO-tank, Middellandstraat, R'dam.
Postorders en corresponderntie aan: Postbus 3149 te Rotterdam

Van Dam Elektronica, Reguliersgracht 105, Amsterdam, telefoon

020-2489617.
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Fen nicuwe spanningsregelaar van Motorola

TYPE MC 1460 G

Er doen zich vaak gevallen voor, waar de nauwkeurigheid en algemene kwaliteit
van de voeding wvan groot belang zijn voor de goede werking van de gevoede schake-
ling.

Verscheidene vooraanstaande halfgeleiderfabrikanten zijn voor de oplossing van
dergelijke problemen, begonnen met de ontwikkeling en produktie van volledige gein-
tegreerde spanningsregelaars; Motorola heeft voor dit doel onlangs de MC1460/61 en
MC1560/61 uitgebracht.

Deze nieuwe geintegreerde schakelingen zijn op pagina 13 t/m 22 met uitgebreide
technische gegevens en toepassingsschakelingen nader toegelicht. Enkele van de
meest belangrijke eigenschappen van het type MC1460G (welke inmiddels aan ons le-
veringsprogramma is toegevoegd) zijn:

Ingangsspanning tussen 9 volt de en 20 volt de.
Uitgangsspanning tussen 2,5 volt en 1Y volt.

Rimpelspanning gemiddeld 150pvolt.

Verloop uitgangsspanning: circa 0,002% per ©C.

Uitgangsstroom: 1-200mA.

Stabiliteit t.o.v. spanningsverandering ingang: max. 0,03%/Vin.
Uitgangsweerstand gemiddeld 25mil.

Kortsluitstroom bij kortsluitweerstand van 2,7R: 80-300pA.

Ook de prijs is aantrekkelijk: de MC 1460G kost f 27,20 incl. BTW.

VAN DAM ELEKTRONICA

ROTTERDAM-NOORD AMSTERDAM
Snellemanstraat 10/11 Reguliersgracht 105
bij Zwaanshals Rij Frederiksplein
Tel.: 010 -24 34 97 - 24 08 12 Tel.: 020 - 24 89 67

Administratie: - 24 55 16 Postorders alleen via
Postgiro: 295550 Postbus 3149 te Rotterdam
Postbus: 3149

Verzendkosten en -risico voor rekening koper; levering onder rembours. Alle leveringen
zijn incl. 12 % BTW, welke desgewenst apart wordt gespecificeerd. Postorders en corres-
pondentie te richten aan onze zaak te Rotterdam, Postbus 3149!

-1 2=




MC1560, MC1561
MC1460, MC1461

MONOLITHIC VOLTAGE REGULATOR

.. . designed to deliver continuous load current up to 500 mA without

use of an external power transistor.

@® CElectronic 'Shut-Down’’ Control and Short-Circuit Protection

® ExcellentLoad Regulation (Low Output Impedance = 20 milliohms

typ from dc to 100 kHz)

POSITIVE-POWER-SUPPLY
VOLTAGE REGULATOR

INTEGRATED CIRCUIT

EPITAXIAL PASSIVATED
APRIL 1969 — DS 9104 R1

S

® High Power Capability: To 17.5 Watts
® Excellent Transient Response and Temperature Stability
@® High Ripple Rejection = 0.002 %/V typ
® Single External Transistor Can Boost Load Current to Greater
than 10 Amperes
® Input Voltages to 40 Volts (MC1561)
.. TYPICAL APPLICATION
A+ Vde COMPLEMENTARY TRACKING POWER SUPPLY
WITH CURBENT LIMITING
9 .I HSE—-E_? +15 Ve
¥ O—
10V 32V,CT L 560 MC1561R
l T,
: : 2N2906
OR EQUIV g g = 0. =
2 l : 10 T 100
2 _—{ : A ? CASE c]l: 7 $ 6.8k ik
] T T | "
O— R 3 IN3766 -15 Ve
OR EQUIV ~r= 1000 s i
W IN2221 "
OR EQUIV
680

HESISTANCE IS EXPRESSED IN OHMS, CAPACITANCE IN MICROFARADS.

FOR OTHER TYPICAL APPLICATIONS, SEE FIGURES 16 THRU 23

CIRCUIT SCHEMATIC

CASE 7T1A CASE 614
G Suffix R Suffix

O OUTPUT
1

CURRENT LIMIT

-0 OUTPUT SENSE

5

-0 DC SHIFT OUTPUT
i

b

O OUTPUT REFERENCE

O NOISE FILTER
F)
-0 DC SHIFT SENSE

8

Win O |
3
1.03 k 514
37k Lok 10k I :
1 . '

50

AAN
SHUTDOWN LfI
CONTROL

623 834 410
GND

10" O---4 >

*Pin 10 is case and grouna on ‘G"" package, only case is ground on ""R"" package.

13-




MC 1560 «+ MC 1561 ¢« MC 1460 * MC 1461

INTEGRATED VOLTAGE REG!UILATOR

MC1560 ® MC1561 MC1460 ¢ MC1461

ELECTRICAL CHARACTERISTICS l
(Tg = 25°C unle.. otherwise noted) Load Current = 100 mA for "E" Package and
= 10 mA for "G" Package, unless otherwise noted.
- — 1 r T
I Characteristic Definitions (linear operation) Characteristic Symbol | Min Typ Max Units
Input Voltage (See Note 1) Vin Vde
(Rgc = 2.7 ohms unless otherwise noted) (0 1o +75°C) MC1460 9.0 ~ 20
ShRlCaviEE EEa (-565°C to +125°C) MC1560 8.5 - 20
I Vin see e 2 (0 to +75°C) MC1461 9.0 35 |
{(-55°C to +125°C) MC1561 8.5 - 40
Qutput Voltage Range ' V Vdc
MC1460, MC1560 2 2.5 - 17
MC1461 2.5 = 32
| MC1561 2.5 — 37
Reference Voltage Vief 3.2 3.5 3.8 Vdc
{Pin 8 to ground) |
Minimum Input-Output Voltage Vin-Vo Vdc
Differential (See Note 2) |
5 g S 5 3 (Rgc = 0 MC1460, MC1461 2.1 3.0
- - = = = = MC1560, MC1561 - 2.1 2.7
Select R1 to give desired V,: R1={(2V, — 7) kil ' = l
Bias Current IB mAdc
. CONNECTION FOR V,<3.5V (1, = 1.0 mAdc, Ro=6.8 k2,
| *Vin, 1 1 Rsc b =
an__- 3 Lo g = lin — 1) MC1460, MC 1461 - 5.0 12
6 4 MC1560, MC1561 - 4.0 9.0
+ +
2 S Output Noise v mVrms
8 7 = = % =
5 (C,, = 0.1 uF, f= 10 Hz to 5.0 MHz) . 0.150
v
rof IEASE 'L ,tgHL Temperature Coefficient of OQutput TCy, %/°C
R1 : + : Voltage (See Note 3)
Ch T Co (0 to +75°C} MC1460, MC1461 — |t0002| -~
= 0.1 uF 10 uF {-55° 1o +125°C) MC1560, MC1561 +0.002| -
| =
= = = — g | o Operating Load Current Range I mAdc
Select R2 to give desired V: R27=2(2 V) k2 (Rgc = 0.3 ohms) R Package 1.0 - 500
Select R1: R1a2(7.0ks2 — R2) k2 | (Rsc = 2.0 ohms) G Package 1.0 = 200
+Vin =17 Vdc 3 1 2.7 FVo =10V - _ ‘
ek : o | Input Regulation (% change in output voltage
6 4 ll_l per 1-volt change ih inputvoltage) MC1460, MC1461| Reg;, — "1 0.003 | 0.030 %IVin
' Vs vers L 10D MC1560, MC 1561 - | 0002 | 0015
10 uF Vo | Regjp~= v Vinrms
RyL (4]
L {S‘EE Note 4]‘
Load Regulation | Regd|oad mV
s V=10V ‘T, = Constant (1.0 mA< | <20 mA) MC1460 — 0.5 2.0
- -0 MC1560 - 0.3 12
MC1461 - 0.7 2.4
MC1561 — 0.4 1.6 j
+ \
10 uF gH L | £
Te = 259C (See Note 5)
(10mA=< I < 50 mA) R Package — 0.005 0.05 % Vo
i = G Package - | 0.01 0.13
5.0 mArms l
+ Vg -
T :;'E“F v Output Impedance (See Note 6) e milli-
] —F (Rsc = 1.0 ohms, f= 10 kHz, Vin =14 Vde)  MC1460 - | 2s 100 | ohms |
*— Zout o
@ MC1560 15 60
ALS n
L2 Lo myvrms| | 1L =25 mAdc for G Package) MC1461 - | 35 120
1l f=-10kHz L MC1561 = 20 80
| I
Shutdown Current led | umAdc
'sd | (Vi =20 Vdc) MC 1460 = 80 300
MC 1560 ~ 20 50
1 $RL | (Vip=235Vdc) MC1461 — | 140 500
MC1561 - 70 150
[ |
= o 1.4
F 37 7 0mA
= MO TOROLA Semiconductor Products Inc.
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MC 1560 * MC 1561 « MC 1460 * MC 1461

INTEGRATED

VOLTAGE

REGULATOR

MOTOROLA

MAXIMUM RATINGS (Tg = +25°C unless otherwise noted)

-

Input Voltage

| oad Current

Current, Pin 2
Current, Pin 9

Fa = 26YC

[ = 259C

Hange

Mmaxumum ratings.

OPERATING TEMPERATURE RANGE

he MC1460R and MC1560R are limited to 12 watts maximum by the voltage and current

T
Rating Symbol Value Unit
MC1460, MC1560 Vin 20 Vs G Suffix
MC1461 35 e
MC1561 40 L 03/0 —
0.305 i udch
G Pﬂﬂkﬂge LH PﬂCkEgE 0.335 "' = MAX
I 250 600 mA = " J
lpin 2 10 10 mA TR
Fower Dissipation and Thermal Characteristics g:::ll i “i-;ff'
DA :
Pp 0.68 3.0 Watts
Derate above T p = 26°9C 1/0 4 5.44 28 mW/°C iigiAl '
I hermal Resistance, Junction to Air 034 184 41.6 OC/w
: Pp 1.8 17.5" Watts | !
Ierate above T.[_‘: = 259C 14'(5.]{: 14.4 140 mWIDC ' | -i - 4
= 1), LR
I hermal Resistance, Junction to Case 0Jc 69.4 7.15 Oc/w Eﬁr/;;};_:‘: 0.034
- f 8 i,
Lperating and Storage Junction Temperature T4, Tsig -65 to +150 oc "o o fl
| 0.02

Pin 10 electrically
connected to case

Armbient TEH‘I[JE:FEI’LIFE Tﬂu. DC
MC1460, MC1461 O0to+75
MC1560, MC1561 -5b to +125
Note 1. .. - s £k 2 inetan- t
Minimum Input Voltage” is the minimum “‘total instan Note 4.
taneous input voltage’” required to properly bias the
internal zener reference diode. For output voltages greater
than approximately 5.5 Vdc the minimum “total instan-
taneous input voltage' must increase to the extent that it the oscillator.)
will always exceed the output voltage by at least the
Sinput-output voltage differential’’
Note 2. s parameter states that the MC1560/1561 and MC1460/ Note 5,
FALT will requlate properly with the Input-output voltage
chitferential (v V! as low as 2.7 Vde and 3.0 Vdc re-
spectively - Dy pical units will regulate properly with (V,
Vipl as low as 2.1 Vdc as shown in the typical column.
Note 3. "Temperature Coefficient of Qutput Voltage'' is defined as:
MC1560, o _* Vo max = Vo min)(100)_, . Sk i
w - ! = = -
MC1561  * Vo (180°C)(V,, @ 25°C)
MC1460, [Cry = L {Vo max — Vo min}”Dm: %/°C
MC1461 Vo :

(75°C)(V, @ 25°C)

Ihe output-voltage adjusting resistors (R1 and R2) must
have matched temperature characteristics in order to main-
tain a constant ratio independent of temperature.

'here 1s a general tendency to consider a voltage regulator as
simply a de circuit and to prepare breadboard construction accord-
ngly. The excellent high-frequency performance and fast response
capabihity of this integrated-circuit regulator, however, makes extra
breadboarding care worthwhile when compared with the limited
performance achieved in other regulators when low-frequency tran-
sstors are used in the feedback amplifier.
lransistors in the integrated circuit, some VHF care (short, well-
dressed leads) must be exercised in the construction and wiring of
circuits (“printed-circuit”” boards provide an excellent component

R Suffix

P T -

s [1.7 06
@_& L I l"-u.l.r::l MaX
. i
18 £ 1 L

kx| T

.14 i &0

h o e

0050 1 L
nors | | k5
k i E...
ol ; ! 1
' T
| | |' i ELE e

J'.liid. |

i, #=r=

FRTFE)
01

_I_.:",ll.

Lyeph il - “a
/) - .

Il 1hd t'F'|| it -

Case 1s ground terminal

The input signal can be introduced by use of a transformer
which will allow the output of an audio oscillator to be
coupled in series with the dc input to the regulator. (The
large ac input impedance of the regulator will not load

A 24 V, 1.0 ampere filament transformer

with the audio oscillator connected to the 110 V primary
winding is satisfactory for this test. vj, ~ 1.0 Vrms.

Load regulation is specified for small { <+17°C) changes

In junction temperature.

Temperature drift effect must

be taken into account separately for conditions of high
junction temperature changes due to the thermal feedback

that exists on the monolithic chip.

VU||L=1.Dmﬂ-VG|l|_-- 50 mA

Load Regulation =

— X 100

Voll = 1.0 mA

The resulting low level output signal {vy) will require the
use of a tuned voltmeter to obtain a reading. Special care
should be used to insure that the measurement technique
does not include connection resistance, wire resistance,
and wire iead inductance (i.e., measure close to the case).
Note that No. 22 AWG hook-up wire has approximately
4.0 milliohms/in. dc resistance and an inductive reactance
of approximately 10 milliohms/in. at 100 kHz. Avoid use
of alligator clips or banana plug-jack combination.

GENERAL OPERATING INFORMATION

nterconnection technique).

Due to the use of VHF

The circuit must be grounded by a low-inductance connection to
the case of the “"R" package, or to pin 10 of the "G"’ package.

A series RC "de-Q’ing’’ circuit (a 2.7 2 1/4 W composition re-
sistor and a 0.01 to 0.1 uF disc ceramic capacitor) can solve most
local VHF parasitic problems resulting from poor hook-up tech-
nique which for some reason cannot be avoided.
tank circuit that may result from the high Q inductive reactance of
non-tantalum electrolytic output capacitors (Co) can be shunted by
the low impedance RC “de-Q’'ing"”’ circuit. In addition, parasitic
instabilities due to large input-lead reactance to pin 3 can also be

Thus a VHF

solved with a similar network in place of an electrolytic capacitor

MOTOROLA Semiconductor Products Inc.
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MC 1560 - MC 1561 + MC 1460 - MC 146)

INTEGRATED

VOL

MOTOROLA

" AGE REGULATOR

from pin 3 to ground, (see dotted components shown in Figures 1
and 2). Further, in NPN current boost circuits using a high-frequency
boosting transistor, placing this network from the collector of the
external transistor to ground will prevent a local HF instability of
the boost transistor that may result from unavoidable line length of

the collector lead (see Figure 18).
The “Shut-Down Control”, Pin 2, can be actuated for all possible

output voltages and any values of C, and Cp, with no damage to the
circuit. The standard logic levels of RTL, DTL, or TTL can be used
{see Figure 20). This control can be used to eliminate power con-
sumption by circuit loads which can be put in a “standby’” mode, as
an ac and dc "'squelch” control for communications circuits, and as
a dissipation control to protect the regulator under sustained output
short-circuiting {see Figures 21 and 25). As the magnitude of the
input-threshold voltage at Pin 2 depends directly upon the junction
tempenr:'ature of the IC chip, a fixed dc voltage at Pin 2 will cause
automatic shut-down for high junction temperatures (see Figure 23,
a and b). This will protect the chip, independent of the heat sinking
used, the ambient temperature, or the input or output voltage levels.

Due to the small value of input current at Pin 8, the external
resistors, R1 and R2, can be selected with little regard to their par-
allel resistance. Further, no match to a diffused-resistor temperature
coefficient i1s required; but R1 and R2 should have the same tem-
perature coefficient to keep their ratio independent of temperature.

Cj, values in excess of 0.1 uF are rarely needed to reduce noise.
In cases where more output noise can be tolerated, a smaller capa-
citor can be used (C,, min.= 0.001 uF).

The connection to Pin 5 can be made by a separate lead directly
to the load. Thus “remote sensing” can be achieved and undesired
impedances (including that of a milliammeter used to measure || )
can be greatly reduced in their effect on Z5,¢. A 10-ohm resistor
placed from pin 1 to pin 5 (close to the IC) will eliminate undesirable
lead-inductance effects.

Short-circuit current-limiting is achieved by selecting a value for
Rgc which will threshold the internal diode string when the desired
maximum load current flows (see Figure 5). If the device dissipation
and dc safe area limits (Figure 15) are not exceeded, it can be con-
tinuously short-circuited at the output without damage.

TYPICAL CONNECTIONS

FIGURE 1 - CONNECTION FOR Vo € 3,5 ¥

60 T, )
(R1= 2V, 7) k) |
{RZ2 = B8 k1)

50 —

40

30

20

R1, RESISTANCE (k¢

10

U 5.0 1 15 20 2h 30 35
Vg, OUTPUT VOLTAGE (VOLTS)

FIGURE 2 - CONNECTION FOR Vo = 43.5 V

tVin 3 1 HSE I‘Iul'ﬂ
O—s o -+
| ) 4
|
| 9 5
-.r: r :" i
2.7 - ) 7 | — *
| A1 T | 3 > ColouF
CASE o |
' 2.7 L
| 20 S ;HL
i Ch :1:
) 11“F: R7 .1 uF (0.1 uF
I' 6.8 k l
shud L 4 L o 4 L
Select R1 td give desired Vy:
Ri= {2V, 7.0) kD
Vin 4 1 Rsc A
O— o—-I ) -l
b 4
: o 5
| 9 h
2.7 < 8 7 '
. o :
i |
| 1 CASE 4 'LJ' ;Hl
j R1 Z 2.15» q
. C . . B
! | x> | 10pF
" L S Wl cpli el A

select RZ to give desired Vy:
R2= (2 V) k&2
Select R1:
R1 =7.0k — R2

7.0

2.0 I!r e
\ .

EEmm N

%
1.0 J{i |

on
L]
o

R2, RESISTANCE (k@)

R1, RESISTANCE (ki

"(R2 = 2 (V) ke2)

0 2.5 3.0
V. OUTPUT VOLTAGE (VOLTS)

- ' MOTOROLA Semiconductor Products Inc. —
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MC 1560 - MC 1561 * MC 1460 - MC 1461

INTEGRATED

VOLTAG

E REGULATOR

=
————

MOTOROLA

13
OO, T

O 000

o N

Unless otherwise stated:

TYPICAL CHARACTERISTICS -

Cn- = 0.1 j'J.F, CU =10 ,L[F, Vﬂ nom — +5.0 Vdﬂ, I"M‘”" nom = +9.0 Vdﬂ,
Tc = +25°C, I|_ > 200 mA for "R’ Package only.

FIGURE 3 - INPUT TRANSIENT RESPONSE

\

| ]
I\
1T

2.0 ps/Div

10 ws/Div

FIGURE 5 - SHORT-CIRCUIT CURRENT wversus RsC

il

s

i

JUN

|11

r_-
L )
) 1.0 2.1 5.0 6.0 1.0 8.0 9.0
Rep, EXTERNAL CURRENT-LIMITING RESISTOR (OHMS)
FIGURE 7 - FREQUENCY-DEPEMNDE! CE
OF OUTPUT IMPEDANCE
| i e
80 *
bi) |
)| —
1)
0.001 0.01 0.1 1.0 10

f, FREDUENCY (MHz)

L, LOAD

Vg, OUTPUT VOLTAGE (mV)

FIGURE 4 - LOAD TRANSIENT RESPONSE

J" ——— T 100
g™ |
% lr = tf = 20 ns —;{ te=tf=2 us
o L J
m -
et
= 5ol e e — _\ - 20
10.050] —— T j T 10,001
= = 1 r — ¥ |
10.000 i T 10.000
_ L | B | = [ ]
9.950 f -:9.999
0.1 us/Div 10 ps/Div
FIGURE 6 - CURRENT-LIMITING CHARACTERISTICS
1.0 = ===
=
a 100
- .
] i
£ I
= |
— 099 — -
= ' o |
< 0.98 i i
-
ﬁ |
Cad | |
< 047 L S |
E [
| |
= 096 |
= & ] S |
A T —=F
0 | T | |
0 20 41 b0 80 100
I, LOAD CURRENT (mA)
FIGURE 8 - DEPENDENCE OF OUTPUT IMPEDANCE
ON OUTPUT VOLTACE
a0 . l =
-;é Vin — Vout =30V r
= Ty =+250(¢
= Rge = 0 Ohms
= 10 mA to 500 mA
o
<t
oD 20— - 1 -
& 1 |
= j
I: —5—___._;____
b | |
C
I.— =
=
o
=
H = S A s
0
0 8.0 16 24 32

Vg, OUTPUT VOLTAGE {VOLTS)

MOTOROILA Semiconductor Products Inc.
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MC 1560 + MC 1561 * MC 1460 * MC 1461

INTEGRATED

VOLTAGE

MOTOROLA

REGULATOR

TYPICAL CHARACTERISTICS (continued)
Tc =+259C, I > 200 mA for "R"” Package only.

FIGURE 9 - OUTPUT IMPEDANCE versus Rse

40 .
.'_E" -
s v =
E
LL ¢ )
- 1
=
-:EI: L [
a 20 o - o i
E H 1
o
o
— =
=
%- 3
v
U
0 5.0 10 15
RSC/EXTERNAL CURRENT-LIMITING RESISTOR (OHMS)
FIGURE 11 ~ BIAS CURRENT versus INPUT VOLTAGE
L
TJ=+75%C AND +1250C
E = i ' \ f{
E ' | |
- L o d-f""’_',"d""//.é__ — T =+250(C -
2 s b\ . |
e |
i |
o = /
= L
= = L= 1.0 mA :
o R2=6.8k
1. "
4.0 I
0 2.0 i 15 20 25 30 35 40
Vin, INPUT VOLTAGE (VOLTS)
FIGURE 13 - EFFECT OF INPUT-OUTPUT VOLTACE
DIFFERENTIAL ON INPUT REGULATION
0.00b
:-E T)=+1259C
:.:lf
5
= 0.004 —
<L
el
s =
o
g =k
oc N
= —
=
= 0.002
£
P I = 1.0 mA
r 2
0 q—Yn =10 Uldc“ Jg—l:i.ﬁ Vdc e
0 8.0 16 24 32

Vin — Vo, INPUT-OUTPUT VOLTAGE DIFFERENTIAL (VOLTS)

0.0091—

Reg in, INPUT REBULATION (%/vi#)

Vin — Vy, INPUT-QUTPUT VOLTAGE

Isc, SHORT-CIRCUIT LOAD CURRENT (mA)

‘ MOTOROLA Semiconductor Products Inc.
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0.006

0.003

D'FFERENTIAL {(VOLTS)

FIGURE 10 - FREQUENCY-DEPENDENCE
OF INPUT RECULATIOHN

MC 1460
MC1461
f———
MC1560
MC1561
0
0.0001 0.001 0.01 0.1 1.0
f, FREQUENCY (MHz)
FIGURE 12 - EFFECT OF LOAD CURRENT ON
INPUT-0UTPUT VOLTAGE DIFFERENTIAL
25 —T —_— o
Tr = -550C
2.4 )
23 - 1
2.2 L
23 PREg
Te = +259C
2.0] — [
— Tg = +1250C |
1.9} — — 4 —d
Uu = +10 Vdc
1.8} Rgp = U0 OHM ]
1.2 =
0 125 250 375 500
I{, LOAD CURRENT (mAdc)
FIGCURE 14 - TEMPERATURE DEPENDENCE
OF SHORT-CIRCUIT LOAD CURRENT
500
= \\__ Rse = 1.0 OHM |
‘—"'h.‘_‘"—--.._____‘__
e S
75l
™~ Rse = 3.0 OHMS
|
J
150 p——— BRsc=6.00HMS | |
|
| —
Rsc - 20 OHMS
u . m——
55 -25 0 +25 +50 +75 +100 +125  +150

TJ, JUNCTION TEMPERATURE (°C)




MC 1560 + MC 1561 + MC 1460 * MC 1461 MOTOROLA

INTEGRATED VOLTAGE REGULATOR

TYPICAL CHARACTERISTICS (continued)

FIGURE 15a - DC SAFE OPERATING AREA ("G" PACKAGE) FIGURE 15b - DC SAFE OPERATING AREA ("R" PACKAGE)
.4 : 0.7 ]
T+t - 0.6 - T —\— —
0.2 3 ""-.._ —— 0.5 F— |
~
, h'--. 04t ey
LA H
il “ Ji
0 ) < A = 03k - *Secondary Breakdown Limitation
f 0 Secoridary Breakdown Limetation | — a ——— = = Ronding Wire Limitation \
= = = Bonding Wire Limitation = o ;
anppl == -L = = | hermal Limilation I[I[;|= 250C) | 'C::Ed T)=<1500C | I \
0.0 | Ty = 1509€ ez = o 0.2 MC1460 + —
)06 ‘ o nlnmaau '\
"~
W T MC 1460 I — | |
MC 15B0 ;
RIL! MC1461” | — - IME|451 I 1 —
B MC1561
003 i : 0.1 . 1T .
() 4.0 h.0 6.0 7.0 8.0 10 30 41 3.0 4.0 50 6.0 7.08.0 10 Al 30 40
Vin — Vout (VOLTS) Vin — Vout (VOLTS)

Lo Application Note AN-415 for an explanation of safe area and second breakdown.

. TYPICAL APPLICATIONS

FIGURE 17 -~ PROVIDING TWO REGULATED

FIGURE 16 - A LABORATORY SUPPLY, G TO 25V- OUTPUT VOLTAGES
ZN4921 OR EQUIV (+10 Vile) Vg 1
—-
T——-\N\,—|F INADD1 200
O—|¢ MNA920 3 DR EQUIV 27 0 F OR EQUIV Lt mA
‘: G : , Wy Vin 3 T~
4 o e Ty 2 e } 2.0 uF 10 uF
o3¢ Lo v2svao o 1 =
' i & MC1461R Maur | 7T~ uf 8 — )’
m VR e Lk A 6 s Adjust : O i
0O . >§ e MC1461R O =
== 1 5 10 k
| "-'-J-_—_ Vi 2
) ) k jgk 5 O (+20 Vi)
—
¢ “AAN % 1.5 + @ 300 mA
I WY 5 1 Vde l 2 CASE =~ U uF
N 2490 ING231B Y 100 uF - -~
* OREQUIV | I =
FIGURE 18 - NPN CURRENT BOOST CIRCUITS
Vinl + 60V 2N30550R EQUIV 5.0 A—e +Vy +5.0 Vde 2N3055 OR EQUIV Rse WV,
(e Vi
T pep—— Y 7SS, S in1 O—¢ a1
! : 2.1
A 3 | IN4DOT
Vin: )—1—0— l Vinz O— =% OR EQUIV
me + 082V ' 10 mA —;}L MC1460R i—r} s
hibmA LI | MC1560R m 6 + I
s O o t 1
3k L0 uF A § 5104 1 "'-g o T —Q L a .
— s ‘A 51 | <. ;
9 CASE o2 : CAst | . FE?.: :
T acel Na123 | U2 3.0k 0.1 .F T ==
0.1 uF 2 0.01 uF 5% Edlea 10.01 uF
i S <k = = = =
*FD_F f_iFIHIE reduction or increased - 1.0k 6.8 & 02 added l;| circent as indicated to protect
= etticiency at low putput }mltages, the requlator from the possibility ol Vin 2
the collector of Q1 can tie'to a applied and Vjp 1 = (I Vdc when using Rgp
separate low-voltage supply as = = = as shown.
shown.
MOTOROLA Semiconductor Products Inc. =7
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MC 1560 + MC 1361 «+ MC 1460 - MC 1461 MOTOROLA

INTEGRATED VOLTAGE REGULATOR

X = =
cx = e

TYPICAL APPLICATIONS (continued)
YIGURE 20 - ELECTRONIC SHUT-DOWN

FIGURE 19 - PNP CURRENT BOOST CIRCUIT USING A MDTL GATE
2N4904 OR EQUIV 7 X +Vp=5.0V
E E k +Ui[‘l C
— ; ' b 4 Rse
. 1y 5
; 3.0 k I 9 MC1460R 4l
B I 8 7
O —{—
+5.0 Vde
3 TH _.lu oF |+
9 P o | , CASE == ==
4 0.1 uF
J_ 6 MC1560R 5 S M
o 0o— .
e f 7 \riputs n—i MC830pP ——-UE = 1L L
A1 o
2 CASE FT 4 The MC1460R is "'Shut-Down’ when any
:[ 0.1uF ]: 500 uF ‘tf of the Logic Inputs are at the “0"" Level.
[
R2 2 SO | 1 1 L
- - B - (DUAL MDTLT GATE) 1 Trademark of Motorola Inc.
FIGURE 21 - AUTOMATIC LATCH INTO SHUT-DOWN WHEN H“"“Enigﬁ sﬁﬁw OVER-
OUTPOT IS SHORT-CIRCUITED WITH MANUAL RE-START
[
3 1 RSC Vg o ZN4123
O g - | 39 OR EQUIV
iy (+15 V) -O0— —O- (F10V)  +Vi, (+15 Vde) . |
11 k q MC1460R | o O-~(TY O O r O Vg
T g B FUSE | i | 4 +10 Vde
13k X l 5| mMclasor |5
(ALTERNATE | —?-r:} i
il I s &’ CASE 1 i [ CONNECTION) | 13 8 - » | —~ 10 uF
20 uF 7~ bl T T 10uF | " i
: 6.8 k t 9 CASE OLhpF =
- == _:_ _— : Rk
2N4123 | L = 2N4125
1 OR EQUIY 97 k j = OR EQUIV
. W |
Push to I
Re-Start 10 k Push to ! ns060 2N4167
- Q" Lateh "0FF” OR EQUIV
(Normally “ON") = — *C1 is used to allow automatic ; OR EQUIV
e “START-UP" when Vip is |
first applied. iy
s — !
FIGURE 23 - LIMITING MAXIMUN-JUNCTION TEMPERATURE -
FIGURE a. - USING A ZERO TC REFERENCE FIG.b - USING A T, REFERENCE
Vpin 2 (for shut-down) =~ 1.38 — 3.4 X 1073 (T - 250C)
O O— O "y B
b 1 Rsc 6 1 Rsc
+Vo
50mA | g 4 ' o8k : - WV
3 2.0 mA R1 :
_— MC15606 | ° e 81 wmc15606 ;
. R2
— 560 B
: Rt > E A fﬁ;{lpF
1N3826 L | | —01
D'I"FI 820 OR EQUIV ﬂ-'HF.:I:

1
|
|
|

MOTOROLA Semiconductor Products Inc. -
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MC 1560 « MC 1561 « MC 1460 * MC 1461 MOTOROLA

INTEGRATED VOLTAGE REGULATOR

=SS S et PEmpEmIIITI
i |
TYPICAL APPLICATIONS (continued)
VIGURE 24 = THERMAL SHUTDOWN WHEN USING FIGURE 25 - LOW DUTY CYCLE SHORT CIRCUI?T
EXTERNAL PASS TRANSISTOR PROTECTION WITH AUTOMATIC RESET
[ A REFERENCE — C ol 1N4001
Hnn FQuIv 1 Vin
| Wk L_ana AAA—4 O |
= TCASE MONITOR 220 X o
- WOR — .~ | MC1460R
bl INZ906 ) - |
- OREQUIV | 5y m-:m% EQUIV
N t I Wy
1Y COMMON HEAT SINK —! | (+15 V)
. -
. 3 A 2.0k
‘ J 1~ 100 pF
13 [OF] 59 T
N } O—— MCI1561R 51 ‘ INE123 10 k
TR 1 2N4870 *T | 1R EQUIV e
" I~ 9 ) 5 : = OR EQUIV — 10 k
! t L) B '(? :: 27 * M T ok A A "4 ‘
& ? CASE i ZN4123
3 1B k A = = OREQUIV 10k =
| ) B § 5
FIGURE 26 - CONNECTION FOR A NEGCATIVE FIGURE 27 = DIGITALLY CONTROLLED 3~-TERMINAL
OUTPUT VOLTACE NEGATIVE REGULATOR
thov : I
+3.0 V [MIN) “ON" 'ulﬂi e ) 5
RsC Y ey O O— O
3 ' OFF =)
. —O—-AAN * 300 o 6
O Pl “:’? A T OUTPUT CONTROL 9 l
9| mcieor [ = IN2905 i—©O0—  mciseic O E
n h g OR EQUIV TN4007 24 i
J el =l | | 7 2 ] 0OR 5
T -~ RI . 1 EQUIV O
ot ) (]) CASE = |
"" 1.1 IH" T J) J,
J < o 630
! < ¥ 6.8 k
—
i) ‘J .‘ ___1 & r F s '_D ull ,Llr T
Mg
INITRG 4 e O
OR EQUIV 1
|
FIGURE 28 - A ZERO TC ADJUSTABLE FICURE 29 - A SWITCHING RECULATOR
"ZENER" REFERELNCE
Vin = TRIAD C49U OR EQUIV |
INPUT ; L
M1 O i +28 Vde ai 6.0 mH 50 A — tV
H'Y"I"'\___'.m
. “‘*‘6 ? 1
Vref Voltage Comparator b
N3791 1N387Y Vie
' ' ,Eg OR EQUIV gﬁﬁ OR ENLIV iR
J 24 k _ |
: 1 h.1 -
. i —O—A\ T ¢—4 (+4.0 Vde) l I
i 1 -
1 I _[_p._L 3 ﬂ— ] 4 z I ;.I'::
G . 50 uF
L 'S MC 14606 O — _CE !
0k S 1 : 0.3 F 7 n
: g 7 T gmk S -
| ”]FF e
{_—07 —Oj» 7 CASE
< = 0.1uF
Bk Ei 10 D"]”FI Hi I H
: = = = = = TYPICAL PERFORMANCE =

For an || change from 50 mA to 5.0 A, Vg5 changes 50 mV.
For a Vi, change from 10 V to 30 V, V changes 22 mV.
Ripple < 60 mVpp

@ MOTOROLA Semiconductor Products Inc.
i)




‘MC 1560 + MC 1561 + MC 1460 * MC 1461

INTEGRATED VOLTAGE

MOTOROLA

REGULATOR

THERMAL CHARACTERISTICS

FIGURE 30 - THERMAL RESPORSE, ™G" PACKAGE
e - ey
= ' - ' —
= . - D= [}5 i 4 - . _E——"___—_:- - e = —
B 05— ]
= ' — Bk
~S 03 s : — | , -
e oL . i
= & A5 . s g1c(t) = r(t) B¢
pw P W {. Py 0jc = 69.40C/W
L. 0.1 - :
Lig =t - o 5 5 i ;
= e g 1 - L 1 |- i
~= WL — ! i O el 8
= 005 INGLE PllllhE I -
<L — .
Z - 1/f
o 0.03 -+ Ly 1 Teop ) =
o | | Jpk) — 1C - FpoJcht
= o | - { i 0 DUTY CYCLE, D - 14/t P p i
5 | PEAK PULSE POWER = P,
0.01 Ll | i l}.llql | I Y L YT | | % F 33
1.0 2.0 5.0 10 20 Bl) 100 200 5000 1000 2000 KU0o 10,000
11, TIME {ms) A
FIGURE 31 - THERMAL RESPONSE, "R"™ PACKAGE
001 ¢ — === - | L ————— =
. T = T
= B — & ' e S5 B N B EE = .3 1 =— ——=
& - — —t * .'
2 == T B :
oC Ll - . ) T
= g =] - o ——
Y2 = ;
o = | el | f aycit) = rit) oy
- AR | | | | Py 0JC = 1.150C/W _
i —J ' ) . . ; . =
- - | L 1 £ 1 (| e
G = = g £ & B SRR ;
EJ_ o i :_I_D—[l SINGLE PULSE B | I - T )
= 0.03 A T0.07] —— p—rt 1 r - i =i | - T -
e 5 ) | | | | | ] - ; Tipk)  Te = Ppayeit)
= G —— B8 - | | ’ | 1; § L1 3 DUTY CYGLE, D=1/t
7.01 | [ | 3] | | | j ] A | JI = = . L 1 B | J :.L I
b.02 0.05 B 0.2 (0.5 1.0 2.0 5.0 10 20 Bl 100 200 500 10010 200U
t1, TIME {ms)
DISIGN NOTE: Use of Transient Thermal Resistance Data.
Example:
The thermal response curves can be used to predict the Neglecting the Series Drop in the Regulator
maximum junction temperature of the |C Regulator used in Vo= Vijn XD
the Switching Regulator of Figure 29. Vo
DEV— = 5/28 = 0.18
Given " .
. = I | R |
Vg =5.0V
Tc = 50°C

8)c = 7.15°C/Watt ("R’ package)
IR =275 mA Peak Current
The Peak Voltage across the MC1561R, VR, 1s:
VR = Vin — VBE(Q1) — Vo and VBE(Q1) =~ 1.0V
VR =28 -1.0-50=22V
Pp=IR X VR = (0.275 A) {22 V) = 6.05 Watts

-2

From Figure 31

r{t) = 0.2

0 cit) = ri{t) 6 ¢ = (0.2)(7.15) = 1.43°C/Watts

Ti(pk) = 0yclt Pp+ T

Ty(pk) ~ (1.43) (6.05) + 50° = 58.7°C

Note: T j(pk) must not exceed 1509C.

MOTOROLA Semiconductor Products Inc.

BOoX 28912 » FPHOENIX, ARIZONA 85036 e A SUBSIDIARY OF MOTORO!A INC.




ELECTRONIC

INNOVATIONS )
IN ACTION ) )

SEMICONDUCGTORS

Integrated Circuit
Low Level Amplifier

Lhe General Kleetrie PA230 is a monolithic integrated circuit designed and
pechied as aclow level amplifier. This device features an expanded operat-
e temperature range, output short circuit protection, high voltage gain,
i low notse. Applications within consumer-industrial products include
dudho preamplifiers and general purpose small signal amplifiers.

Applications:

1. General Purpose
‘DC Amplifier

2. Audio Preamplifier

Foealures:
: b Cto 4 110 C Operating Temperature
12 NV olts Supply
10N ¢ Out pudt
| ot Chreurt Protection
o - hine I’:lu'iiuj_t'{’

absolute maximum rati ngs. (QSDC) (unless otherwise specified)

Supply Voltage (Pin 3 to 8) Vi 14 Volts
Operating Temperature T, —oo U te 4-110°C

Storage Temperature g e —65"Cto +150°C

Package Dissipation ( Free Air at 25 ) P 800 mw

(Derate B mW., "C inerease in ambient
temperature above 25 (C))

aleclrical characteristics: Vee= +12 VolIts (25°C)

(unless otherwise specified)

Min. Typ. Max
Open Loop Voltage Gain 1 fl 12 k
Supply Current 3 5 mA
Input Unbalance Voltage 2.0 10 mV
Input Bias Current 2 wA
Input Noise Voltage
(IR, 600 Ohms, BW — 30 Hz to 20 kHz) 2 wV

Open Loop Bandwidth (3 dB down) 0.5 MHz
Input Resistance 15 25 kOhms
Output Resistance 100 200 Ohms
Output Voltage Swing (R, = 6 kOhms) 0 10 oo
Distortion (Open Loop at 1 klz) 1 2 7

(Closed Loop Gain of

200 at 1 kllz) 05 ‘i

Van Dam E

020-248967.

85.25 11/67
Supersedes 85.25 8/67
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CIRCUIT DIAGRAM
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UNBALANCE VOLTAGE —mV

INPUT IMPEDANCE — k OHMS

PA 250

Input Unbalance Voltage vs. Temperature Output Impedance (Class A) vs. Temperature
110 i L T 1 1
20 L3 ' Voo = T 6VOLTS |
Vg == BVEITR R.:= 6kl Ok RESISTOR PIN 7 TO GROUND
_H"=Em — 00 — f = | kHz[*— .y
i"‘"" L e
// % -
w 1
1 L BO
=
- o
O
L
(1
10— ] =70
e —_— — — 4+ EID - e - == _ — — ]
A
0 1
; ‘75 -50 —-25 O o5 50 75 100 125
= = 75 oo 125
= %0 e TﬂEHFEHE:URE—ﬁfC TEMPERATURE —°C
Input Impedance vs. Temperature
10 . . = — ;
= V.. =t & VOLTS e e — - Open Loop Voltage Gain (Class A) vs. Temperature
Vet — m— ——
— R_= 6k — - 10 : 1
- £ = ) kHz | - —— Veg =¥ 6 VOLTS ‘ | !
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i z |
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©2
g s 5 50 5 100 125 0
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Total Harmonic Distortion vs. Output Voltage (P-P)

1.0
[ | | T
0.8 H?= | kfl,20kfl gl =1 B
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PA 250

DESIGN NOTES

The PA230 is a general purpose preamplifier that may be adaptled to meel specifie circuit requirements. Figure la

indicates a multipurpose circuit whose gain and band pass char
A generalized frequency response is shown 1In Figure 1b, and Table I indicates one _
and a band pass of 30 11z to 30 kllz.

components that may be used to give an amplifier gaimn of 100

A tape compensated network 1s shown in Figure

acleristic may be

set. by the external components.
possible combination of external

24 with ils frequency response indicated 1n 2h. The tape equalization

break point is set at 1 kHz; however, it may be adjusted by increasing or decreasing the 470 pF capacilor in Figure 2a.

» + |2
%look 75EPF
Ier 12
®ino—i€ e 1 .
ks oo Av="%eN .
100 if '| : v €N~ Reo- |
— 8 - | l 5% " =
i e
. &—%¢ fi f2 ¢
- i =5 I?I . FREQUENCY —
\ : ;
& A A :-:2 | u
ol TO POWER t2 = 2CoRe)
ERFZ 20K £~ AMPLIFIER n
L 1 voLUME fz =
: = CONTROL ° 2mCaRy
Figure Ta. Figure 1b.
Table |
1 =3 e T
R'I-‘I R | L (-1* | (‘1:_ I'\’- i A V f| f f.'t
51k 510 10 uF 100 pF 10k 100 30 Hz 30 kHz 150 kHz

LIFIER
'_

Figure 2a.

SEMICONDUCTOR PRODUCTS DEPARTMENT
ELECTRONICS PARK, SYRACUSE, N, Y. 13201

z GAIN,DBE

GAIN {"-‘%;R) RELATIVE
TO 10 kH

GENERAL &5 ELECTRIC

40 rTTT 1 I | |
U
30 ';__;-'I | :' = : -| t | l | =
/. '--..,_Hh‘q ' . | | |
20 - | H‘*\I ‘ L | | 5 i
Bl
. i \‘\"\ 2 } | o
0 . | =3 | | L= _..| &
100 Ik 10k
FREQUENCY—-Hz AV=40dB
Figure 2b.

(In Canada, Canadian General Electric Company. Ltd., T¢
Outside the U.S.A,, and Canada, by: Electronic Lompo
| .G.E, Export Division, 169 Madison Avenue, New York, N
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85.23 4/68

Integrated Circuit Suposados 85.23 /6

2 Watt Audio Amplifier

Including Application Notes _

SEMICONDUCTORS

—_— —— e —

the Genernl Blectnie PA237 1s a monolithic audio amplifier designed to deliver 2
vatltv ot continuous power to a 16-ohm load. It can, however, be operated from a
wide vanicty ol supply voltages and load impedances, thereby providing user ver-
ity Houosed inan 8-lead plastic dual-in-line package, the PA237 has an at-
tchied tab for heat transfer to a printed circuit board. In addition to many audio

pplications, the PA237 may also be utilized for several voltage regulator and
SAUR IIII|l|I|Il'l LISCS.

Features; Applications:
| oW ot pat 1. Phnnugraphs
o 2 volts power supply range 2. Tape players/recorders
Lhind in-hine package 3. Dictating equipment
LW Vosensitivity 4. TV and FM receivers 7 "_"f" s -
S0 o | 125°C operauing temperature 5. Movie projectors ' | e =
6. Voltage regulators | iy
_-| -

L B -
maximum ratings: (25°C) ;E N mﬂ %J; =
e, :

qils ' "M :'FT
FIII“IIIF \j““‘"'l" VUl[b |L< ITa®) ITOR wiFwl E';Eén
|HI||III|! TTR R

.0 Amp -
Package Dhisupation (Tab at SL}UC) 2

H
e Ik 14
.25 Watts L om | l g ©
(Dwrate 10 mW/OC above 500C) - |

( Ambient at 25°C) 0.8 Walt 5 o

I
Frid s o]

— i

re=
Blz

3 MOTE ALL (HMMEMSIDNS ARE I NCHES AND AR REFERCMCE UMNLESS TOLERAKCED
(D heinte N |||"\"-‘.-”[L.:1hl;‘.lVE' JSUC) .
b oot e Package Outline
WO —f}ﬁ O [f\;[}ﬂl(l'l i
Operating .55 1o 12500 Note: Tab 1s connected to substrate and should be

externally connected to the circuit ground at pin 8.

-—_—________—___________——__-
*

olactncal characteristics: (25GC) ( 24V supply in Test Circuit)

Min. Typ. Max.
Ao Power Qutput ( continuous )
| . (« 5 total harmonice distortion ) B & Waltts
| nput Voltage tor P, = 2 walts®
(1, ~0) K mV

histortion at 1 kHz*

(I, " 6.8K) 1 20 140 mV 05
b icie P, = 2 watts L s v/ @
iency | S) ;- 5

( "watts P,) .0 5 To 7
(005 watts P,) 0.5 2 T
Output OQuiescent Voltage* (pin 7) 2.3 vV
(hnescent Current 3 15 mA
Fiogquency Response™
(! 1dBat P, = 1lw) 30 to 100k 11z
Noise Output Level
Helative to 2 watts output (Inpul open,
HW 20 Hz to 100klHz) —75 dB sl2
Input Impedance™ 40k ohms
Output Impedance* 0.85 ohms

Circuit Diagram
ertormance is determined by external components used in the test circuit.

GENERAL @D ELECTRIC

~27-




% DISTORTION

Test Circuse

HE i _1""
PAZIT 18K Eg{?v T 3 en
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CIRCUIT GROUND
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MONOLITHIC INTEGRATED CIRCUIT POWER AMPLIFIER
" by

13

J. E. Byerly
Application Engineering
5 §_‘f1‘ll{‘l15{‘, New York

the Gieneral Electrie PA237 is a silicon monolithic audio amplifier designed for versatile perfor-
donce toomeet a wide variety of applications. Some of these applications include phonograph, tape

iver, AM-FM-TV audio, intercom, servo-amplifiers,and industrial uses.

. road application of this amplifier is made possible through its ability to operate over a wide

Canpe ol sapply voltage and bias conditions. Different forms of feedback may be applied to the am-

phibrer to allow adjustment of stability, input and output impedance, and amplifier sensitivity. Both

AL e Do Teedback is employed to provide excellent stability with frequency and temperature.

=L

Fipure I shows the schematic diagram of the silicon monolithic chip.

3

. @

¢ Figure 1 - Monolithic Chip

rik
W

Hpartion of this paper may be reproduced without prior written permission of the Semiconductor Products Department of the General Electric
Le ¢ cunpany . The circuit diagrams included in this application note are for illustration of typical semiconcductor applications and are not intended
M ws conslructional information, Although reasonable care has been taken in their preparation to assure their technical correctness, no respon-
| ity is assumed by the General Electric Company for any consequences of their use.

e semconductor devices and arrangements disclosed herein may be covered by patents of General Electric Company or others. Neither the
Aactusire of any information herein or the sale of semiconductor devices by General Electric Company conveys any license under patent
latmin covenng combinations of semiconductor devices with other devices or elements. In the absence of an express written agreement to
the contiary General Electric Cnmpanﬁ assumes no liability for patent infringement arising out of any use of the semiconductor devices with
vihei devices gr elements by any purchaser of semiconductor devices or others.
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The output is a quasi-complementary push-pull circuit consisting of transistors Q4, Q5, Qg, Q7
and Qg. The darlington cmnfiguratinn enables the driving circuit to operate at low current levels
and therefore provides good sensitivity and noise characteristics. The driving circuit consists of
transistors @1 and Q2 in differential amplifier configuration. This provides good bias stability
against variations of hFE and temperature. " The biasing network is external to the chip to i::mvide
overall user economy and allow maximum versatility of application. The PA237 can be biased into
Class A, Class A-B or Class B operation. Many biasing arrangements may be employed, including
current ‘source biasing, various degrees of voltage source biasing, common mode biasing, etc. The
standby idle current is established by the current in the diode chain regulator. Increasing the diode
current moves the amplifier toward Class A operation. The center point voltage (pin 7) is estab-
lished by the voltage drop across the load (R3) in series with the diode string (pin 3) (see Figure 2).

Thus, by properly choosing this resistor value and diode current, one can obtain the center point

voltage and output idle current of one's choice.

The operating voltage is 9 to 27 volts for the standard PA237. Higher voltage devices are avaij .'le

upon special order. The output has over 1 ampere peak capability which enables the amplifier to

drive low impedance loads.

Ry 0 1IK? | 5K 10K
- = - | B || ———
SR, 9 8 0mV 22mV 86mV 150mV
2W
-'1"-]1” :ll o3 7 1 i(r r['_]ll,l'
o IW 5::’-0 29{; 1-?/’({} 1.1},{3
680K e ! .
Z(in) 20K 2 3HK§2 40K 2 40K SL
33 . _
o " —
R2 ;fﬁ:’i 80-24 | 35-50 | 18-100]| 17-110
INPUT 56K = ; :
4R kHz kHz kHz kHz
V.

Figure 2 - PA237 Test Circuit

Figure 2 shows the amplifier test circuit with voltage source biasing, high and low frequency roll-of
bootstrapping, negative DC feedback, and negative AC feedback loop closure. The amplifier 1s
biased into Class A-B operation. The sensitivity is 120mV for 2W output or a voltage gain = 45
The input impedance is 40K and the output impedance 0. 85§2. Noise output is 75dB below 2W.

The ratio of R4 to Rj determines the amount of AC feedback closure. Setting the 6. 8K{2 feedback
resistor (Rg) to other values enables the sensitivity, input impedance and distortion to vary as seen
on the chart accompanying Figure 2. Making this feedback resistor the volume cont=r01 may be ad-

vantageous in that as the output level is decreased by increasing the negative A. C. feedback, the
distortion decreases. This is particularly desirable for lowering crossover distortion at low

levels in that it is at low levels where crossover becomes a significant portion of the total distortion

e
For more detailed explanation of circuit configuration refer to Publication Number 90. 73.

B0~



pure 3 - 24V Open Loop Contiguration

lpure 3 shows the PA237 in a 24V-16¢2 open loop apphication. It has a sensitivity of 5mV for 2W
dput or a voltage gain of > 1100, The input impedance 14 > 16K, This sensitivity enables the
mplifier to be driven directly from a diode detector or mapnetic phono cartridge.
| |u’-1:1me configuration can be used at other combinations ol voltapge and load impedance simply by
hunging the values of the biasing resistors. Figure 4 shows such a change for 12V and 8§2 operation.

I"igure 4 - 12V Open Loop Configuration

ISeven millivolts drives the amplifier to 3/4W output for a voltage gain of 350 at 3.5% T. H. D.

Maximum power out is 1W at 10% T.H.D. The input impedance is 15K¢2.

The number of external components can be reduced where the application does not require all the

¥
protective elements that were included in Figure 2. The configuration of Fi"ire 5 employs current
source biasing, adjustable loop closure,and low frequency roll-off for a total external component

count of four resistors and two capacitors. (The current gain (hgpg) of the differential amplifier

—%]—




| R 0 1K 5K 10K
P & e Il
Sens. at cev | 1imv | 26mv | 40mV
W |
THD 5 0% | 4.5% 3. 50 1.87%,
IW ' 5 - s
Z(1n) 24K 12 50K 2 80K Q2 100K 2
Freq. 60-19 | 40-29 | 20-41 | 10-50
Resp. kHz kHz kilz kHz
_3dB

Figure 5 - Current Source Bias Configuration

J!

transistors (Qq and Q2) must be known to enable one to choose the current source resistor values.)

Figure 5 shows the configuration for 24V and 165 Class A-B operation. The accompanying chart

shows the amplifier performance for difierent degrees of loop closure.

The large output coupling capacitor can be eliminated by using two supplies when available. Figure
6a shows such a configuration employing voltage source biasing. The same circuit but with the

addition of load bootstrapping is shown in Figure 6b.

+i2V |
14 0
| M=
20k 3 .002 EJEE:U L 40mV 80mV 150mV 220mV
3|59
. o a5% | 3.29 12.5% | 2.2%
PA237 e .
' Z(in) 15K 20K €2 JOK 2 35K
330k = ] ) )
“ J_5 F Freq. 10-75 12-90 | 9-100 8-130
26k q Resp. kHz kHz kHz kHz
}HF -3dB
-2V

Figure 6a - Dual Supply Configuration
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1Ol I 0 K2 hKS! L
oens. af | o . , .
W OmvV JmV HomV | 40V
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vy - (s
1, ) i ¥
l Z(in) 24K 2 0K | 35KQ 40K
ll .
56 K Sl :," | 50-200 | 25-40 | 12-80 | 10-95
*"H, iz | kHz kHz kHz kHz
| ek
~12V

Figure 6b - Dual Supply Contiguration with Load Bootstrapping
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For operation from hich source impedance transducers such as ceramic and ¢rystal phono cartridges

the amplifier input impedance may be increased by the methods shown in the tollowing circult con-

{ig tions.

500uF

' Figure 8 - Bootstrapped Input Configuration

| 33,F

Ro 56k

O




Figure 8 shows the PA237 with additional input bootstrapping to increase input impedance. The ratio
of the parallel combination of resistors Rg and R5 to R4 determines the amount of AC feedback
closure. One can adjust the loop gain by choosing the biasing resistors so that the parallel combina-
tion of Ro and Ry result in the desired loop closure. Another method is to place an AC shunt con-

sisting of a capacitor and the desired resistor value across RS5.

24V
R > 10M2 | 5MR
. . N il
16a Segi‘, e 650mV | 1.1V | 1.9V
e 3.0% 1.8% | 1.25%
Z(in) 1 MS§2 1MS2 1MS2
33uF ;rfq‘ 150-10 | 80-21 | 50-34
g kHz kHz kHz

i - . : %

Figure 9 - Voltage Ratio Feedback Configuration

For operation with crystal phono cartridges or other high impedance sources, the circuit of Figure 9
may be considered using voltage ratio feedback. The accompanying chart shows the circuit perfor-

mance for different degrees of feedback closure.

Figure 10

The circuit of Figure 10 may be used in place of that of Figure 9 saving a resistor and capacitor

where the degree of negative DC feedback of the circuit in Figure 9 is not required.
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| 002
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e
Ry 3 6.8k

Fig‘:ure 11 - Figure 12 -

Bootstrapped Bridge Configuration Bridee Contiguration without Bootstrapping

For higher power applications, the PAZ37 may be used in a bridge conbiguration thereby doubling

the available power output. Figures 11 and 12 show two bridge circuits, one with load bootstrapping and
one without. Resistors R1 and R2 are adjusted for the desired amplifier sensitivity and mnput 1m-
dance. Of course, the various biasing configurations previously discussed for the single amplitier

je applicable to the bridge circuits also.

The PA237 may also be used as a vollage regulator as is shown in Figure 13. The current capability
is limited by the difference between input voltage and regulated voltage so that the VI product does

not exceed the power rating of the 237. Short circuit protection is provided by the resistor in the
eround return path. An alternate method of current limiting which provides a sharper cutolf is to

use a transistor to shunt the reference diode at the desired current. The accompanying chart shows

the performance of the circuit of Figure 13 for various regulator output voltages versus unregulated
input voltage.

UNREGULATED SUPPLY

ZN3662 b
EMITTER- § D
. BASE =
=
S
Q
=
<
I0a S
1 —AAy D 0 |
Unregulated Input Voltage 15 20 25 J0* | 35*%| 40¢
Compensating Resistor
Regulated Output Voltage 9.9 |1 10.0 |110.0 {10.0 |10.0| 10.0 Rc = 100K
11.7 | 12.0 {12.0 |12.0 |12.0] 12.0 RC = TOK{!
14.8 {15.0 1 15.0 |15.0| 15.0 Rc = 50KQ
16.5 |17.0 (17.0 |17.0{ 17.0 Rc = 40K{l
19.9 | 20.1 |20.1} 20.1 Rc = 30KQ
22.4 | 22.6 |22.5 | 22.5 Rc = 20K

Figure 13 - Voltage Regulator
*Utilizes selected high voltage PA237's
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Prijzen:

Onderdelenpakket laagspanningsvoeding voor RTI~IC's, compleet incl. print

EN INBTECLIPOUBETET « o 0000 vt tsomess wvumemnenios s sss b wreesssseessssssensesssss f 50,00
passend connectorset hiervoor (51 polig print- en chassisdeel) cvevseocans F 15,00
printgeleiders, passend op bovenstaande print, prijs per stel ..eeeececsn. T 235

Thyristor-ontsteking voor de bromfiets, compleet incl. kastje, doch excl.
gencende Printtralo en bobine ssiisssssnssnssssa BB A T Bl o e AR e ol TR e e 5 50,00
Deze ontsteking is door toevoeging van een transistor-omvormer ook geschikt

te maken voor gebruik in de auto. Hiervoor hebben wij een speciale ingego-

ten printtrafo, vermogen 30 watt, frequentie 2kHz, primair 12 volt, secun-

GEIY 0 VO wemmmnme s oo swwmse s 6 o6 » e wemBems sy s 08 RewaeE 6 ee e swwned ery I

weience fiction asmplifier, 3 watt ednldverstorBer oo vovomsissssossose T 22,50
Binnenkort hopen wij een 2x 10 watt versterker incl. regel- en MD-voorver-
sterker volgens dit systeem uit te brengen. Prijzen en nadere gegevens

zullen volgen in een van de komende uitgaven van deze documentatie.

Halfgeleiders:

DD DAMISROR) o cnnenm s s aasdeiisssssbobimmmmmmmsie s e o e s s f 16,00
WA DUWABAOL] 5ncivosvdins somamass sbnmnwhommmmmme s oo ¥y SEsRess &) b s @5 f 34,00
MC1460G spanningsregeladl vValn MOBOT018 weeeeeeeeseesoesesecanoncesnnssnnn.s ¥ 27,20
PA 250 audio versterker van General FleChriC uueieeeeeeeeesesoscescnenssnss F 15,00
PR 251 andio versterker van General Fleelric s.vesvecescissssmenscsss §sanat 17,0' *'
bN 72709 BN operationele versterker (zie ook TD 1969 deel 5) .............. f 9,00

mentatie 1969 deel 4.

Montagematerialen: |

QRUSPZE (Lo PE TS 2 vmrrnmpsis » 5 ook n ke 5 e ms s ¢ e S es i esf 0420
ONAerZelters T=D .ummwwwmes 5 & 5 swre baa o 5 o5 s S PSwe S Fe s il sesersess s csaz F 0,15
caderzetiers ld pens QUEl~In-ling weeewssessssevenommesane is ssosstaniissss T 0,50
DRAGRIZELREES § PBAS TU-D cosscivsovncvu v si bioiansmssosiets i snsmees s rns s F 0,15
voeten voor 14 pens Aual-In-line .cieeeee.veeeseersacecnncenasncsnacessssso.s T 5,00
VOeLen Yoar' b DRHE TO-0 st iioiosammemmesnsn nme ommeammae s s e s ssese i s S A L
Yoeten VOOP JU DEBE TO-D srsesnsmomemenmennssnsswesesessssss sy sseesesssss f 4,60
voeten voor 14 pens dual-in-line fabr. BARNES ... ueeteesncecansnncsoneesss f 6,00
voeten voor 6 pens TO=5, fabr. BARNES ..ot eeeeeeesoesooenncnonnsnnssnnness f 9,75
voeten voor 10 pens TO=5, fabr., BARNES .eveossssesssvsesosessssososesiness f 11,25
voelen voor 12 pane PT0=5, Fabr. BARNES coswsesvisuoninaescssisssssrssessst I 12,00
Printtransformatoren, primair 22 volt, secundair:

2 x by3 yolt R T L T R ey S L «F 8,70
2 X6, ¥alE ML s otumuessid AR RSO ESE b B IR - s e e ki 11,5(.
2 x 12 vyolt 1VA Ingegoten VitVOETITIE «v i s revsnmmenesss s svneese «f 10,80
2 X 12 wvolt NN SRR e s R e B B w0 e e e T 15,50
2 x 15 volt D ST SR xR e S B G T 18,50
1 x 18 volt VA ingegoten UitvoeTring vuoveeeeeeeeeeeeeososssnass swend 12,50
1l x 24 volt DR ke mrseiles B RNTERe e B R eSO E e T 1,80
P % 20 wedt | IEVE © covsswnenanni s obemwseor sl heim o ntiis i s s T 15,60

De transformatoren met midden-aftakking zijn uitermate geschikt voor het
voeden van operationele versterkers. In ons leveringsprogramma zijn ook
andere transformatoren opgenomen; raadpleeg hiervoor onze verkoopafdeling.

Prijzen zijn incl. 12% B.T.W.; prijsveranderingen zijn strikt voorbehouden.

Van Dam Elektronica, Snellemanstraat 10-11, Rotterdam-noord
telefoon: 010-240812-243497, administratie: 010-245516. !
Postgiro: 295550 Bank: AMRO-bank, Middellandstraat, R'dam.

Postorders en correspondentie aan: Postbus 3149 te Rotterdam

Van Dam Elektronica, Reguliersgracht 105, Amsterdam, telefoon:
020~-248967.
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