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Technische Documentatie 1970 Deel 10

Jaarabonnement: f 10,40 bij vooruitbetaling op postgiro 295550 ten name van:
N.V. Technische Handelmaatschappi,] Van Dam Elektronica-Rotterdan.
Abonnementen gaan in per 1 Jjanuari 1970.
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VOOR leveringsvoorwaarden, doelstelling, abonnementen, verschijningsdata enz.
zie technische documentatie 1970 deel 1 t/m 4, pagina 2 en 3.

ANTWOORDKAARTEN

Bij deze documentatie zijn verschillende antwoordkaarten gevoegd, waarvan bij
bestellingen, verhuizing, nieuwe abonnementen enz. gebruik ksn worden gemaakt.
Door juiste invulling van deze kaarten kan een snelle service onzerzijds worden
gegarandeerd. Wi]j verzoeken U vriendellijk deze kaarten met blokletters in te
vullen en voldoende te frankeren.
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Inleiding. Coordinatie: Paul E. Annokkee

In de delen 7=9 hebben wij de prijsli]jst opgenomen van TTL IC's, welke in ong
voorraadprogramma aanwezlg warens; inmiddels heeft U naar aanleiding hiervan een
nieuwe prijslijst toegezonden gekregen; uit de snelheid, waarmede prijsverande-—
ringen kunnen optreden blijkt wel hoe moeilijk het is een prijscourant uil te
brengen. Daarom igs besloten aan onze abonnees van de uitgave "Technische Docu-

mentatie™ 3 tot 4 keer per jaar een beknopt overzicht te zenden van voorrandly—
pen halfgeleiders, condensatoren, elco's, weerstanden, potmeters, cijferbuizen
en andere belangrijke comporenten. Teneinde een en ander te kunnen coordineren
stellen wij het byzonder op prijs van U de achter in deze documentatie gevoegde
enquetekaart ingevuld terug te mogen ontvangen. De reacties worden gebruikt bij

het uitgeven van een catalogus in de loop van 1971.

In deze documentatie komen weer enkele nieuwe produkten aan de beurt; speciale
aandacht is op zijn plaats voor de pA 725C spanningsregulatoi, waarvan op pag.

4 t/m 10 de technische gegevens en applicaties zijn opgenomen. Deze geintegreer-
de schakeling maakt het mogelijk, voedingen te construeren vanaf + of - 3% volt
tot maximaal + of - 250 volt . « . . Toch is de prijs hiervan niet hoog: zie
hiervoor bijgevoegde losse prijslijst.

Verder in deze documentatie een toepassing van de dubbele 709 (SNTEYOE)DN); hier-— .
bij kan ook gebruik worden gemaskt van de 741 opamp: zie TD 1970 deel 1-4. Ook

de comparators 710 en 711 (resp. olN [2710ON en SN TZTllH) zijn 1in deze ulitgave
opgenomen.

Op pagina 20 t/m 22 is een applicatie-voorbeeld opgenomen van TTL IC's voor een
volwaardige digitale klok. Deze documentatie 1s een overdruk uit "Siemens-Bauteile
Informationen 8 (Heft 4)". Volledigheidshalve geven wij U hierbij het algemene
7400 typenummer voor de gebruikte geintegreerde schakelingen (zie ook onze ver-
gelijkingstabellen in de delen 5-6 en 7-9).

FLH 101 (7400), FLJ 121 (7473), FLL 101 (74141), FLJ 161 (7490), FLJ 171 (7492).

Omslagfoto: Fotogratfie Dick Wolters - Rotterdam.
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soldercon’| Lerminals 1338-4

1938-4 Soldercon terminals advance the state-of-the-art by
providing manufacturers with the advantages of plug-in packages
for connecting integrated circuits at affordable prices.

1938-4 Soldercons are available in chaih form . .. or precut
in strips to fit your exact I. C. requirements. These terminals pro-
vide excellent electrical contact and sturdy mechanical support.
Their use speeds assembly, testing and servicing, and gives new
flexibility to your entire P.C. assembly. Molex Soldercons are avail-
able in tin-plated brass

Ook verkrijgbaar bij:

N.V. Technische Handelmaatschappli]

~ voin oloim

ELEKTRONICA

Rotterdam: Snellemanstraat 10=11, Posltbus 32149,
Telefoon: 010-240812-243%497-245516.
Postgiro: 295550. Bankrelatie: AMRO.

Amsterdams Verkooppunt: Blasiusstraat 14-16
Telefoon: 020-947218.

Orders en correspondentie UILTSLUITEND aan:
Postbus 3149, Rotterdam-noord.

® PRADEMARK Molex Inc. USA

(zelfbouw IC voeten)

I. C. TERMINALS FURNISHED
IN CHAIN FORM

CARRIER

BREAK-OFF
LINE

PRINTED

CIRCUIT
BOARD

AFTER SOLDERING

SOLDERED
TYPICAL

l. C. PACKAGE

Terminal Specifications
1. Height above board—.180

2. Hole required
A. Drilled—.032/.030 diameter

B. Punched—.032/.030 diameter with
.037 diameter maximum breakout

C. Plated through—.037/.029 diameter

3. Minimum spacing—.100 on centers per
row; .200 row spacing

4, Insertion—1 oz min. per terminal
5. Withdraw—34 oz min. per terminal
6. Lead size range—.007”/.011"x.018"/.030"

CARRIER BROKEN OFF




il - e —— _—

- tfﬁctlni.ac}}e randelmas

= o A

Postbus 3149, Rotterdam, Tel.: (010)-245516-243497 GGG

D E wudAvT235C S PANNINGSREGELAAR

sinds kort is het op grote schaal toepassen van een spanningsregelaar
voor het samenstellen van een goede voeding nog meer verantwoord geworden door
een scherpe prijsnotering voor de WAT23C van Fairchild. Deze spanningsregelaar
kost heden ten dage slechts f 9,90 incl. 12% BTW, waardoor onderstaand applica-
tievoorbeeld incl. een 2Amp bruggelijkrichter nog slechts f 37,- kost.

Met deze spanningsregelsar is het mogelijk vele voedingsspanningen te
stabiliseren, variérend van 3 tot 250 volt (positief of negatief). Fen uitgebrei-
de informatie hierover is opgenomen in de vorm van het volledige datasheet, het-
geen op pagina 5 t/m 10 gepubliceerd is.

APPLICATIE-VOORBEEID:
max. +40V
. 4

V. Vo ZN2219( A

1000uF == Vout 6;)

[“"Vreﬁ lkg[j

-
N
=
\N
-
I...-J—\.

i

C
L[] | werese O
3’3kQL_d []03559
N. L. (
2 > 24V 24
i Inv 1
Compl. 56k
InF 1kQI
d | == ==100uF
[0
| 3,3k0[] ©
Voeding 24 volt 2 amp. met
een uA 723C spanningsregelaar. I = 2

Snellemanstraat 10-11, Rotterdam—noord, Postgiro: 295550. Rankrelatioc: ﬁHRG—bank.‘
Verkooppunt voor Amsterdam e.o.: Blasiusstraat 14-16, Amgterdam, Tel.: 020-947218 |
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PRECTISTION VOLTAGE REGULATOR 0
L
O
FAIRCHITLD LINEAR INTEGRATED CIRCUITS "
S
L R | 11 N 'E
e POSITIVE OR NEGATIVE SUPPLY OPERATION m
e SERIES, SHUNT, SWITCHING OR FLOATING OPERATION PHYSICAL DIMENSIONS r:‘,?l
e 019 LINE AND LOAD REGULATION - E
e QUTPUT VOLTAGE ADJUSTABLE FROM 2 TO 37 VOLTS £t —
e QUTPUT CURRENT TO 150 mA WITHCUT EXTERNAL PASS TRANSISTOR S 3 DA E
GENERAL DESCRIPTION — The »A723C is a monolithic voltage regulator constructed on a single silicon chip ,I T i
using the Fairchild Planar® epitaxial process. The device consists of a temperature compensated reference 040 | p I
amplifier, error amplifier, power series pass transistor and current limit circuitry. Additional NPN or PNP MJM_L_ R | 240 E
pass elements may be used when outpui currents exceeding 150 mA are required. Provisions are made for SEATING | l = 3
adjustable current limiting and remote shutdown. In addition to the above, the device features low standby PUME o eans -M\ H[ LL 040 MAX =+
current drain, low temperature drift and high ripple rejection. The xA723C is intended for use with positive D1eDm 1T i E
or negative supplies as a series, shun!, swilching or floating regulator. Applications include laboratory power ]u - -I m—l -
‘supplies, isolation regulators for low level data amplifiers, logic card regulators, small instrument power - - 230 TYP -
supplies, airborne systems and other power supplies for digital and linear circuits. For full temperature i g
range operation (—355°C to 4+125°C), see uA723 data sheet. 'f
ABSOLUTE MAXIMUM RATINGS =
Voltage from V* to V- 40V o
Input-Output Voltage Differential 40V =
Maximum Output Current 150 mA =
Current from V, 25 mA O
Current from Vg, 15 mA 2.
Internal Power Dissipation—Metal Can (Note 1) 800 mW NOTES: All dimensions in inches ﬁ
Internal Power Dissipation—DIP (Note 1) 900 mW Leads are goid-plated Kovar c
Operating Temperature Range 0°C to 470°C e el o -
Storage Temperature Range —65°C to +150°C ORDER PART NO. USR7723393
Lead Temperature (Soldering, 60 second time limit) 300°C
EQUIVALENT CIRCUIT CONNECTION DIAGRAMS TYPICAL DUAL IN-LINE PACKAGE
TOP VIEWS
310
g -8 *
s COMPENSATION [ i
v COMPENSATION INVERTING i [
TEMPERATURE T I i
e " c NOM-INVERTING Yo 015 MIN
. INVERTING IKPUT 125 TYP.-
INPUT -t b
NON-IRVERTING Your
o NC 14} NC
VOLTAGE v
REEERENCE ;_ CURRENT CURRENT Z CURRENT LiMiT 5 g
ERROR  CURRENT CURRENT SENSE 124 v+
ANFRFIER i INVERTIHG INPUT 1) Ve
MON-INVERTING INPUT | 5 iof Yeur
Yaes &5 jl 'h‘: MOTES: Al dime! 2icns moinches
. i ; E’ - Lﬂi_:tis are intended for insertion
‘i 1+ Woie rows, .300 centers
R
Mote: Gn msatal can, pin 5 is connected to case JHOEN PART NO. U6A7723393
Notes on Page . *Planar is a naventad F::-ir':.hild prﬂJf*-.':f.—;-
il e e i,
M S e e S
FAIRCHILD
ORISR MR
SEMICONDUCTOR

FAIRCHILD SEMICONDUCTOR A Division of Fairchild Camera and Instrument Corporation Mountain view, Calirermia 84040, (415) 662-5011 TWX: 910-379-6435

o b ———

COPYRICHT FAIRCHILD SEMICONDUCTOR 1968 « PRINTED IN U.S.A. 20-BR-00B7-88 30M
MANUFACTURED UNDER ONE OR MORE OF THE FOLLOWING U. 5, PATENTS: 2981877, 3015048, 3025589, 3064167 31093549, 3117260; OTHER PATENTS PENDING.
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FAIRCHILD LINEAR INTEGRATED CIRCUITS pA723C

ELECTRICAL CHARACTERISTICS (Note 2)

PARAMETER (see definitions) CONDITIONS MIN. P, MAX. UNITS
Line Regulation Vy=12VtoV,, =15V 01 0.1 % Vour
Viy=12VioV,, =40V 0.1 0.5 % Vour
0°C LT, S70°C, ¥, = 12VioV, =15V 0.2 % Vour
Load Regulation I, =1mAto ], =50 mA 03 0.2 % Vour
0°C<T,<70°C, |, =1mAto |, =50mA 0.6 % Vour
Ripple Rejection f=050Hzto 10 kHz, Cprr =0 74 dB
f=50Hzto 10 kHz, Cper = 5 uF 86 dB
_ Average Temperature Coefficient 0°C < T, <70°C , .003 015 0a/°C
of Output Voltage
Short Circuit Current Limit Ree =102, Vo ;=0 65 mA
Reference Voltage 6.80 1.15 71.50 Vv
Output Noise Voltage BW = 100 Hz to 10 kHz, Cppe =0 20 uV. .
BW = 100 Hz to 10 kHz, C,c = 5 uF - 25 mVo e
Long Term Stability 0.1 04/1000 hrs
| Standby Current Drain | =0, =30Y 2.3 4.0 mA
i Input Voltage Range 9.5 40 v
Output Voltage Range 20 37 'l
Input-Output Voltage Differential 30 38 Vv

DEFINITION OF TERMS

LINE REGULATION — The percentage change in output voltage for a specified change in input voltage.

LOAD REGULATION — The percentage change in output voltage for a specified change in load current.

RIPPLE REJECTION — The ratio of the peak to peak input ripple voltage to the peak to peak output ripple voltage.

AVERAGE TEMPERATURE COEFFICIENT OF OUTPUT VOLTAGE — The percentage change in output voltage for a specified change in ambient temperature.

SHORT CIRCUIT CURRENT LIMIT — The output current of the regulator with the output shorted to the negative supply.

REFERENCE VOLTAGE — The output of the reference amplifier measured with respect to the negative supply.

OUTPUT NOISE VOLTAGE — The rms output noise voltage with constant load and no input ripple.

STANDBY CURRENT DRAIN — The supply current drawn by the regulator with no output load and no reference voltage load.

INPUT VOLTAGE RANGE — The range of supply voltage over which the regulator will operate.

OUTPUT VOLTAGE RANGE — The range of output voltage over which the regulator will operate.

INPUT-QUTPUT VOLTAGE DIFFERENTIAL — The range of voltage difference between the supply voltage and the reguiated output voltage over which the
regulator will operate.

SENSE VOLTAGE — The voltage between current sense and current limit terminals necessary to cause current luniting.
TRANSIENT RESPONSE — The closed-loop step function response of the regulator under small-signal conditions.

NOTES:

(1) Derate metal can package at 6.8 mW/°C and dual in-line package at 9 mW/°C for operation at ambient temperatures above 25°C.

(2) Unless otherwise specified, Ta = 25°C, Vin=Vt=Vc =12V, V- =0, Vot =05Y, I =1 mA, Rsc =0, Ci = 100 pF, Crir =0, divider impedance as seen by
error amplifier << 10 k2, and connected as shown in Figure 1.

(3) For metal can applications where Vz is required, an external 6.2 zener should be connected in series with Voui.

(4) Figures in parentheses may be used if Ri/R: divider is placed on opposite side of error amp.

(5) Replace Ri/R: in figures with divider shown in figure 13.

(6) V' must be connected to a +3 V or greater supply.

(7) Li is 40 turns of #20 enameled copper wire wound on Ferroxcube P36/22-3B7 pot core or equivalent with 0.009" air gap.




FAIRCHILD LINEAR INTEGRATED CIRCUITS 1A723C
TYPICAL PERFORMANCE CURVES

MAXIMUM LOAD CURRENT MAXIMUM LOAD CURRENT
AS A FUNCTION OF AS A FUNCTION OF LOAD REGULATION |
INPUT-OUTPUT VOLTAGE INPUT-OUTPUT VOLTAGE CHARACTERISTICS WITHOUT |
DIFFERENTIAL DIFFERENTIAL CURRENT LIMITING |
o 1) i~ 190°C - 1' To uay = 125°C
'“TH - 1507 CIW . 4 — H}'H . Ill“l:."wt

"Stanpgy " 0 mW Poyanppy - 80 mi

160 +—— —-Et::;::;::fﬁﬂﬁl: i —— : DIP PAC KAGE ] 0 ﬁ‘—\
‘W : 1 - INO HEAT SINKI | -KQ T"‘ 9%

EI B 1

i
-

I
=
— -
h_'
%
|
| |
I, mAx =~ MA
=
-
-
%
3 1
REGULATION - % Vo1
&

% " g 4 v +5Y
T*“?ﬂat[__ .-_""‘"j - -—T;.WE |....""""'l--..:.______'1 ] pm:gﬂv
: 0 10 || 30 4 50 un 1i] 20 0 :lln 50 = . L ;' . » " =
Vyn = Vour! - ¥ A QUTPUT CURRENT - mA
CURRENT LIMITING
LOAD REGULATION CHARACTERI
STICS AS A
CHARACTERISTICS CURRENT LIMITING FUNCTIGN OF !UMCTION
WITH CURRENT LIMITING CHARACTERISTICS TEMPERATURL
0. 1 Voo 1.2 : T ; ; D.&
. - —+ Vi * 12V — s et ’
e il - ! > 0,7
| - e . = L i
T = Ty 5 § 0.8 . : 3 g
B N % T A B J/TA B S 0.6 <
& = e z 0.6 L e I I E =
S o b | | 1,-0°C - o
s 11 — Tag w v i x5 3
& 0.1 —1-Ta " 0°C < 0.4+ = 2
kb 3 # | * S = =
- - . . —-l$ 0.2 t..-m'- 12y -

SERE Yo
h 10 20 3 o=t , "y ; |
0 2 x 0 % 100 " - - a——— E
OUTPUT CURRENT = mA 5
LINE REGULATION AS A LOAD REGULATION AS A STANDBY CURRENT DRAIN
FUNCTION OF INPUT-OUTPUT FUNCTION OF INPUT-OUTPUT AS A FUNCTION OF
VOLTAGE DIFFERENTIAL VOLTAGE DIFFERENTIAL INPUT VOLTAGE
+0.3 - +0.2 50 : .
uﬂm - "‘5” -
Rge * 0 1 | & Jour ™ Vrer
| | 1 s 1
0.2 AV = 43V +0.1 4.0
BRI Y W "Er"‘_ | 5 . . - _ |
3 . : 3 Ty -0°C |
0,1 ' I 0 : : ' .
" | 3 = E e L ‘
ﬁ .4 | 0 [ — % d\*x § -I‘ = ﬁuﬂ
; 0 __.r""“ 1 a'ﬂ.l - L\\ : -
9 B g 2.0 A
. = T G T A B R fr==tt & ool | !
. o
—DJ 0.2 'm-"_n 1.“ .
F— _._|:._ o+ o n e — e Ll T S 1“ e H"l: = I
I II. = |l mA fo Ill. = 50 mA
b s 5 15 5 3 0
5 g I5 7 3 & © 0 10 20 0 A0 50
Min Vo' v Vin - Vour! - v INPUT VOLTAGE - V |
LINE TRANSIENT LOAD TRANSIENT OUTPUT IMPEDANCE AS A
RESPONSE RESPONSE FUNCTION OF FREQUENCY
6.0 [ [ i T 4.0 12 1] | o W
Vour -
r ”'lr." \".'DI.TAE ; B e L OAD EI.IFIE!EH'I' 10 ""m . H17Y L ! = || | o0 N A
| \ (Ree =0 o
E 'Ln e i‘ = ? 0 § :E a.n —— + rEeRR el e S— :A:;n?:l: I'E_."\..- |
i | . | S ] |_ |
I = 1 z 5 bl T Lop—HH B |
S y v Z z 6 z § IR € -1 |
a J > = B _E I -
Q / ““—wﬁﬁ ¢ . OUTPUT VOLTAGE 10 % g_
g ¢ X 202 g o 4 = 5 |
- g = S o |
E v.rm-q-uu 'E. g "FIH' 2
2.0 Pour * 3V 40 S 4.0 } Your = Y |
I " I mA Iy = 0mA I I
1,*5°C AR A - - 1, = B5°C -30
Rep * 0 “0 |
40X 6.0 Y e S ol
-5 5 15 o 3% 5 4 5 15 P 1 4 100 1k 10k 100k 1M |
TIME - s TINE - 45 FREQUENCY - Hz | |
|




FAIRCHILD LINEAR INTEGRATED CIRCUITS nA723C

TABLE |
RESISTOR VALUES (k2) FOR STANDARD OUTPUT VOLTAGES
POSITIVE APPLICABLE | FIXED QUTPUT OUTPUT ADIJUSTABLE 'l NEGATIVE APPLICABLE | FIXED OUTPUT 59 OUTPUT
OUTPUT VOITAGE FIGURES +504 + 10% (Note 5) | OUTPUT VOLTAGE | FIGURES +50% ADJIUSTABLE + 1094
(Note 4) R, R, R, P R, R, R, R P, | &
+3.0 1,5, 6,9, | 412 3.01 1.8 0.5 1.2 +100 Y, 3.57 102 2.2 10 91
12 (4)
+3.6 LS. 69 | 357 3.65 1.5 0.5 15 | 4250 7 3.57 255 2.2 10 240
12 (4)
+50 1,5,6,9 | 215 4.99 R 4 0.5 2.2 —6 (note 6)| 3, (10) 357 243 1.2 05 49
12 (4)
+6.0 1,56 9 | 1.15 6.04 0.5 0.5 2.7 -9 3, 10 3.48 5.36 1.2 05 2.0
12 (4)
+9.0 2,4, (5, 6,| 1.87 1.15 A 1.0 Z7 —12 3, 10 3.57 8.45 1.2 0.5 3.3
12, 9) -
+12 2, 4, (5, 6,| 4.87 7.15 2.0 1.0 3.0 —15 3, 10 3.65 115 1.2 0.5 4.3
9, 12)
+15 2,8 5 bl 72.87 .15 33 1.0 3.0 —28 3, 10 3.57 243 1.2 0.5 10
9, 12) :
+28 2, 4, (5, 6,210 1.15 5.6 1.0 2.0 —45 8 3.57 41.2 22 10 33
9, 12) .|
+45 7 3.57 48.7 22 10 39 —100 8 3.57 97.6 2.2 10 ! 91 |
+75 7 357 | 7187 | 22 10 | 68 250 8 357 | 249 | 22 I 10 | 240 J‘
TABLE I
FORMULAE FOR INTERMEDIATE OUTPUT VOLTAGES
Outputs from +2 to 47 volts Outputs from +4 to 4250 volts Current Limiting
[Figures 1, 5, 6, 9, 12, (4)] [Figure 7] Vv
R i R R Iy = '—EENEF"
REF = . :
Vour = [Vger X R, ':Rz ] Vour= I 2[ - X _Rt 4] R, =R, M
Outputs from 47 to 437 volts Outputs from —6 to —250 volts Foldback Current Limiting
[Figures 2, 4, (5, 6, 9, 12)] v[FiE“rES 3, 8 10] | i f Vour R, Voense (RJ L H4} ]
R 4+R , e 0 KNEE — s 1
Vour = [Vpee X ——— 1 Vour=[—— X ——21; R,=R, e Ma e R
R 2 R
i ' I . Voense o R, + 34. |
SHORT CKT R. R,
F
Figure 1 Figure 2
BASIC LOW VOLTAGE REGULATOR BASIC HIGH VOLTAGE REGULATOR
(Voir = 2 to 7 Volts) (Vo = 7 to 37 Volts)
Vin
YReF  Vour
V7
i | ™ T
REGULAT
m#ﬂ i -
Inv o
I = C 100pF R2
i e - TYPICAL PERFORMANCE TYPICAL PERFORMANCE
Regulated Output Voltage 5V Regulated Qutput Voltage 15V
Line Regulation (AVin=23V) 0.5 mV Line Regulation (AVin —3V) 1.5 mV
Load Regulation (Ali=50 mA) 1.5 mV Load Regulation (Al,=50 mA) 4.5 mV
Note: R; = I:tnl-??: for minmum Depeature drift Note: R: = ;'_’_T;I for minimum temperature drift.
| R may be eliminated for minimum compossat count. R: may be eliminated for minimum component count.




FAIRCHILD LINEAR INTEGRATED CIRCUITS nA723C

Figure

3

NEGATIVE VOLTAGE REGULATOR

"
¢ K 2N5001

Figure 4

POSITIVE VOLTAGE REGULATOR
(External NPN Pass Transistor)

Ry REGULATED
K OUTPUT
T Cy
;3! RS COMP T 100pF
- REGULATED
. == QUTPUT
TYPICAL PERFORMANCE TYPICAL PERFORMANCE
Regulated Qutput Voltage —15V Regulated Output Voltage +15V
Line Regulation (AVin=3Y¥) 1mV Line Hezulat?nn (AVin=23V) 1.5 mV
Note 3 Load Regulation (Ali = 100 mA) 2 mV Load Regulation (AlL = 1 A) 15 mV
Figure 5 Figure 6
POSITIVE VOLTAGE REGULATOR FOLDBACK CURRENT LIMITING
(External PNP Pass Transistor)
Vin
h Rse 300
REGULATED
2N5001 Veer  Vour nn?nn
[ 'z :%nn
WAT23C '
Ry
5.6K0
Rse
REGULATED
= puTPUT
TYPICAL PERFORMANCE
TYPICAL PERFORMANCE Regulated Output Voltage +5V
Regulated Output Voltage +5V Line Regulation (AYin=23V) 0.5 mV
Line Regulation (AVin=3V) 0.5 mV Load Regulation (Al = 10 mA) 1 mV
Load Regulation (Al = 1 A) 5 mvy Current Limit Knee 20 mA
Figure 7 Figure 8
POSITIVE FLOATING REGULATOR NEGATIVE FLOATING REGULATOR
v
\'? Vin
Rg 20012
AAAN—
— Veer  Vour =
Vz 1 2N2580 1,
uA723C 2N5287
Dy 38V zg Ry
IN1364 e R 10
“
§ Ry % IIi'::‘uuf;e
' REGULATED
~$—* QuTPUT o

Note 3

TYPICAL PERFORMANCE

Regulated Output Voltage
Line Regulation (AVin = 20 V)
Load Regulation (AlL = 50 mA)

| 50V
15 mVy
20 mV

TYPICAL PERFORMANCE

Regulated OQutput Voltage —100V
Line Regulation (AVin=20V) 30 mV
Note 3 Load Regulation (Al.=100 mA) 20 mV




FAIRCHILD LINEAR INTEGRATED CIRCUITS 1A723C
Figure 9 Figure 10
POSITIVE SWITCHING REGULATOR NEGATIVE SWITCHING REGULATOR
i
Vin i
| fik
Tz . L = | = 12
2N5153 4 ] WL | (e SR % f: PN41TE
L o ] SRz {veer  VYourp- | Zomuu doy i
ZN5287 \ E bl
I ¥z .
=t 3 “ 1.2mH C B ' £S5 28] I e
ot ] REGULATED 0wk T AR ui -
T output : I 3] :
' | 3w |
1 €y 100uF i L - L "‘E'?J,'}T””
— [comp_L ¢ 15
y _ : 8 v J HFI Cy 15pF ! p—
0.1uF =
S 3 TYPICAL PERFORMANCE TYPICAL PERFORMANCE
Regulated Output Voltage +5Y Regulated Output Voltage —15V
Line Regulation (AVin =30V) 10 mV Note 3 Line Regulation (AVin = 20Y) 8 mV
Note 7 Load Regulation (AlL = 2 A) 80 mY Note 7 Load Regulation (AlL = 2 A) 6 mV .
Figure 11 Figure 12
REMOTE SHUTDOWN REGULATOR WITH SHUNT REGULATOR
CURRENT LIMITING
I
|
1
TYPICAL PERFORMANCE TYPICAL PERFORMANCE
Mote: Current limit transistor may be Regulated Output Voltage +3V Regulated Output Voltage +5V
used for shutdown if current Line Regulation (AVin=13V¥) 0.5 mV Line Regulation (AVin = 10V) 0.5 mV
limiting is not required. Load Regulation (Al.=50 mA) 1.5 m¥Y Note 3 Load Regulation (Al = 100 mA) 1.5 mV .
v Ve
OUTPUT VOLTAGE ! 1 ! [
4|, Ry
ADJUST KO 1K)
Qg
t Oy4
_Q 0 } R o
1 2 12
ol 15K02 § +—2Vour
.
p, _ 0,62V
i "
05 4 O COMPENSATION
R2
f10) . “IEP oMt
1" RRENT
1500 O SENSE |
0 o o
’I‘ﬂEl; NON-INVERTING V- INYERTING
INPUT INPUT

Fairchild cannot assume responsibility for use of any circuitry describsd sther than circuitry entirely embodied in a Fairchild product. No other circuit patent licenses are implied,
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LOGARITHMIC AND EXPONENTIAL
AMPLIFIERS WITH SN72709

Using simple circuitry and the SN72709DN operational
amplifier from Texas Instruments, it is possible to produce
logarithmic and exponential amplifiers having good
linearity over at least threec decades. These amplifiers may
be connected together to form power-law or multiplier
systems. The low cost of plastic encapsulated dual
operational amplifiers such as the SN72709DN, makes
these systems particularly attractive. The fact that the
systems can be made almost independent of ambient
temperature gives them a considerable advantage when
compared with diode function generators and other forms
of non-linear circuit,

respectively. Both circuits rely on the exponential relation-
ship between a transistor’s collector current and its base-
emitter voltage. In each case a transistor is used as the
feedback element of an integrated circuit operational
amplifier. The report also describes a method for producing
an amplifier having a power-law characteristic for powers
between 4 and 1/4. Data sheets are available on request.

LOGARITHMIC AMPLIFIER

Theory

The basic equation for the current Ip through a semicon-
ductor diode is given by:

Ip=1Ig - {exp (qV/kT)—l}

where Ig is the saturation current of the diode
V is the forward voltage across the diode
q is the electronic charge
k is Boltzmann’s constant

and T is the absolute temperature

In practice this relationship does not hold over a very wide
range largely due to finite resistances in the diode.
However, by using the emitter-base diode action of a
transistor coupled with transistor action the following
relationship is obtained and is valid over seven or more
decades:

Ics =10 {exp(q VEB/KT) -1 (1)

This report is adapted from the original “Simple Logarithmic and
Exponential Amplifiers” by Denis Spicer and Richard Mann,
published by Texas Instruments Ltd., Bedford, England,
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where Icg is the collector current with zero
collector-base bias
VERB is the emitter-base voltage
and Ip isa constant, usually in the region of

10—15A for a silicon planar transistor.
It is constant for all transistors of a

given type.

For Ics =2 1nA, Equation (1) may be modified to

Ics=10 - {exp (qVEka)} (2)

For two transistors having collector currents ICg and ICg?
the ratio of these currents is given by

| 101
o [exp {q(VEBl—Vﬁﬂz)/kT}] g (3)
Ics2 02

For a closely matched pair of transistors as in a dual
transistor, VEB1 = VER?2, I01 approximates I0?

and Icsi/lcsz = exp (qV/KT) (4)

where for a temperature of 25°C, kT/q = 25.7 mV.
From Equation (4) it is apparent that if Iggp is held
constant, there is an exponential relationship between ICS}
and V. Taking natural logarithms of both sides of
Equation (4)

kT

v=— - log [Icsi/ics2] (5)

q
If Icg2 is held constant there is a logarithmic relationship
between V and I(g1. By using a dual silicon-planar transis-
tor in conjunction with high performance operational

amplifiers Equations(4) and (5) can be realized very
accurately.

Practical Circuit Considerations

The SN72709 is a high performance operational
amplifier characterized for use between ambient tempera-
tures of 0°C to 70°C. It is available in flat pack, TOS or
plastic dual-in-line packages. A dual version, the
SN72709DN, is available in plastic DIL package only. This
package contains two separate amplifier chips which are
electrically isolated from their Voc+ and Voo supplies.
Since the two amplifiers are not on the same substrate there




is no possibility of thermal coupling as in monolithic dual
amplifiers. The pin connections for the SN72709DN are

shown in Figure 1 and its main characteristics are shown in
Table I. For applications requiring a tighter specification or
operation over a wider temperature range the SN52709
should be used. These amplifiers are suitable for operation

in the temperature range —55°C to 125°C and can be
obtained in various versions with different spreads in
electrical characteristics.

INPUT FREQUENCY
COMPENSATION

o
Vees+
20 k
10 k 10k
25 k
1k
3k 3k
B
T_ A VVN-—CO OUTPUT
3 OUTPUT
10k —O FREQUENCY
INVERTING O COMPENSATION
INPUT
NONINVERTING
INPUT 10k
75 0
¥oc-
IP COMP
INV. IP A OF NON. INV,

A ) ——r C- OPB COMPB IPB
1413

14| H12||;1]:|m B

NON.INV. OPF OPA V.., — V7 Inv.ip
IPA COMPA IP COMP g
8

CAZBETE

FIGURE 1. Schematic and Package Configuration
of the SN72709DN

The circuit of the logarithmic amplifier is shown in
Figure 2. Operational amplifiers OA1 and QA2 are the two
halves of a SN72709DN. The first half OA1 is used to

define the collector current ICS1 of transistor Q1. When
OA1l is connected as shown in Figure 2, making the usual
assumptions of infinite gain and negligible input current for
the amplifier, we obtain

Ics1 = Vin/R4 (6)

The second amplifier OA2, is used in non-inverting config-
uration to provide a high input impedance at the base of
transistor Q2 and to give a voltage gain of 30. The collector
current ICS2 of transistor Q2, is defined by the stable
reference voltage Vief and by resistor R3. It is assumed that
the base voltage of Q2 which is between —30 mV and
+400 mV 1s negligible compared with the Vief and there-
fore

IcS2 = Vief/R3 (7)

Since Ics) and Ics2 are now defined it is possible to
evaluate V according to Equation (5). As the base of Q1 is
grounded, V is also the input to OA2. The expression for .
Vout is:

kT (R1+R2)
Vﬂ o a— Iﬂge
q R2

Vin R3
in (8)
R4 Vief
In order to set the zero crossing point in the logarithmic
amplifier a d-c offset control R6 is added to make Vo =0
for Vin =5 V. This value of croscing point was chosen to
enable the logarithmic amplifier to work with the exponen-
tial amplifier described later. Therefore, for the circuit

values given in Figure 2 and an ambient temperature of
25°C

Vo =-3.552log, Vi,/S V (9)

A further control RS, is used to compensate for the
differential-input offset voltage Vg of amplifier OAL.
The djustment procedure is as follows:

Vin is set to 0, the voltage at pin 3 of OAl is ‘
measured, and R5 adjusted until this voltage is

less than 50 uV.

Vin is set equal to Vief R4/R3 (5V), the
output voltage of OA2 at pin 10 measured, and

R6 is adjusted to give zero output voltage.

Performance Characteristics

The d-c transfer characteristic of the logarithmic
amplifier is shown in Figure 3. This shows that the
amplifier has good linearity over four decades. A major
limitation for low values of Vjj is the maximum output
voltage that can be obtained from the operational ampli-
fiers. This output voltage is restricted to a maximum of
+14 V under no load conditions and is less than +14 V
when a load is applied. When the input current is of the
same order as the input bias current of the operational
amplifier (about 100 nA) the slope of the transfer charac-
teristic increases as the input decreases.

12
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Table I. Performance Characteristics of the SN72709DN

Electrical characteristics Voo = 15 V and Voo = —15 V, (unless otherwise noted, Ta=25°C)
—— T
PARAMETER TEST CONDITIONS -[-MIN TYP MAX UNIT ]
VDI Differential-input Rg < 10k Ta=0°C t070°C 10 | mV
offset voltage Rg < 10k ~ AN 5. mV
D Differential-input TaA=0"Cto70°C 750 nA
offset current 100 500 nA
lin Input current Ta=0"C 2 A
0.3 1.5 uA
Vom  Maximum peak-to-peak R =10k +12 +14 l \"
output voltage R =2k +10 +13 Vv
Vemir  Common-mode +8 +10 \'4
input voltage range
Ay Large-signal R =2k Vout=*10 V Ta=0°Cto70°C | 12,000 I
voltage gain RL=2k Vout =10V 15,000 45,000
CMRR Common-mode Rg< 10k 65 90 dB
rejection ratio
SVRR Supply voltage Rg < 10k 25 200 i uVv/v
rejection ratio
9 0°C to 70°C 35 | &
Fin Input resistance F 50 250 k 1
lout Output resistance 150 Q
PT Total power dissipation I 80 200 [ mW
+15 V VHEF=+‘IDV
2N3680 ZRE "
10M
RS — AN ; +15V 15V
100 k R7 e Q Q
Q1
—15 V
Vin
R10
1k
1/2 SN72709DN ® 1/2 SN72709DN 10 -0 Vout

620 pF

100 pF

R1
29,5 k

R2 R12 415V
500 @2 ™

H6
500 k

-15V

CAZEETD

FIGURE 2. Circuit Diagram Showing Two SN72709DNs Connected as a Logarithmic Amplifier
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There is a considerable departure from linearity about
Vin =20 V where Icg1 = 2 mA. Since the transistors used Shibe o AT 4 Ba
for Q1 and Q2 were small geometry devices, the collector 0.5 V/DIVISION
and base bulk resistances become significant at higher
values of collector and base current causing a departure
from the true logarithmic law. OUTPUT
Because the feedback path around amplifier OAl is a 2 V/DIVISION
grounded-base stage there is a considerable voltage gain
between the emitter and collector of transistor Q 1, Further-

CAZROI 2

more, the impedance presented to the output of OA1l by 100 us/DIVISION

the emitter of Q1 will change with frequency. To reduce

the effect of these parameters, resistor R10 is added. FIGURE 5. Oscillogram Showing Input and Qutput
However, the frequency compensation required on the Waveform for the Decade 100 mV to 1 V

operational amplifier will still be more than on an amplifier
having a non-active feedback element. The high value of the
frequency compensation capacitors C1 and C2 limits the
frequency response of the amplifier and more significantly,
reduces the slew rate of the amplifier. The graph in Figure 3
shows the response times for step inputs covering the EWD?:}’ng
decades 10 mV to 100 mV, 100mV to 1V and 1V to

10 V respectively. These times are not true rise and fall

times, but give an indication of the approximate settling

time of the complete logarithmic amplifier for increasing

and decreasing decade inputs‘ The DSEi]ngI’ﬂI‘[‘IE in 100 us/DIVISION
Figures 4, 5, and 6 show the input and output waveforms

INPUTTVTO10V
5 V/DIVISION

FIGURE 6. Oscillogram Showing Input and Output
Waveform for the Decade 1 V to 10V

for the three decade steps mentioned. The negative-going
edge in Figure 4 and the negative and positive-going edges
in Figure 5 show very little overshoot indicating lhzz the
frequency compensation is virtually optimised. The rather
long overshoot on the positive-going edge in Figure 4 is
probably due to a small negative overshoot of the input
waveform. This can easily occur at low d-c input levels and
cause the amplifier to go into saturation since the loga-
rithmic amplifier can handle only positive-going inputs.
Both Figures 4 and 5 show the effects of slew rate limiting,
but this effect is very marked in Figure 6, particularly on .
the negative-going edge of the input waveform. When the
input voltage is 10 V the input current is 1 mA and the
output voltage of OA1l falls to a level which gives a
FIGURE 3. Logarithmic Transfer Characteristic for collector current in Q1 of 1 mA. If Vjp now suddenly drops
the Amplifier in Figure 2 to 1V then it is impossible for the collector current of Q1
to remain at 1 mA and because the output of OA1 cannot
change instantaneously, a large portion of the original
collector current is diverted into the base of Q1. Since the
series resistance of the base is high compared with that of
the collector an instantaneous negative-going edge occurs at
the emitters of Q1 and Q2. This edge will appear at the
input of OA2 since the emitter-base diode of Q2 is still
forward biased and Vgt drops correspondingly. This effect
is demonstrated by the oscillogram in Figure 7 which shows
the emitter voltage of Q1 and Q2. Figure 8 is an oscillogram
taken under the same conditions as that in Figure 7, but in
this case the rise and fall times of the input waveform have
FIGURE 4. Oscillogram Showing Input and Output been increased to 40 us. The slew rate of the amplifier is
Waveforms for the Decade 10 mV to 100 mV not a limitation, However, it should be noted that the

Vour, (VOLTS)

2 3
_T__TIleilFIIFITT)

e B

..&-Lt!arl.:.l.n:.-uuhmnuuma

3
L

100 mV 1V 10V 100 Vv

o
»
;
S

Vin, (VOLTS)

INPUT 10 mV TO 100 mV
50 mV/DIVISION

OUTPUT
2 V/DIVISION

Ca26621

100 ps/DIVISION
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INPUT
(1VTO10V)
5 V/DIVISION

OUTPUT
2 V/DIVISION

Q1 EMITTER
VOLTAGE

0.1 V/DIVISION

Ca2ER2a

100 us/DIVISION

FIGURE 7. Oscillogram Showing the Emitter
Voltages of Q1 and Q2

INPUT
(1VTO10 V)
5 V/DIVISION

OUTPUT
2 V/DIVISION

Q1 EMITTER
VOLTAGE
0.1 V/DIVISION

CAZRETS

100 us/DIVISION

FIGURE 8. Oscillogram Showing Emitter Voltages
of Q1 and Q2 When the Rise and Fall Times of
the Input Waveform Have Been
Increased to 40 us

settling time of the amplifier when compared with that
shown in Figure 6 is not different. Difficulty is likely to be
experienced when driving another amplifier (such as the
exponential one described later), which could go into
saturation when a negative input of 4 or 5 V is applied.

EXPONENTIAL AMPLIFIER

eory and Practical Considerations

‘h The circuit of the exponential amplifier is shown in
Figure 9, This is very similar to the logarithmic circuit
except that the collector current is now held constant in
the feedback transistor Q3 rather than in the buffer
transistor Q4. By analogy with Equation (4) we can write

Icsa =1cs3 + {exp (qV/kT)} (10)
where Icg4 and Icg3 are the collector currents of
transistors Q4 and Q3 respectively, and where
V=VEB4 - VEB3= VB4 — VB3. But as the base of Q4 is
grounded, Vg4 = 0 and

V=_Vg3=V';, - RI3/(R12+R13) (11)

The non-inverting input of amplifier OA3 is taken via
resistor R18 to the base of transistor Q3. This ensures that
the collector-base voltage of Q3 is held at zero which is a

-

Yo = Vit ——

condition of the basic relationship in Equation (1). The
collector voltage of Q3 will therefore vary in proportion
to Vin. However, it is assumed that this variation will be
small compared with the 10 V supply voltage and that

ICS3 = Vref/R15 (12)
The current in feedback resistor R14 c¢quals the collector

current of transistor Q4 and the output voltage of OA4 is
defined by

R14 4 R13
rexp | —— Vi
Pl 7kt " RI2#RI3

(13
RIS )

L

In general, even for matched transistors, I3 and g4 will
not be exactly equal. When Icgg = 1083

103

- [q(VB4—Vpg3)/ kT ] =exp (qV/kT)

and there is a small differential offset voltage given by

kT |
V=— Iﬂge_(}_:}..
q 104

For the dual transistor, 2N3680, V is less than 3 mV. The
effect of Vin the exponential amplifier is to change the
slope, (Veef R22/R15). The offset control R16, is pro-
vided to enable the effect of V to be set to zero. This is
done by making Vjp equal to O and adjusting R16 to give
Vo equai w .90,

inc transfer characteristic of the exponential ampli-
fier is shown in Figure 10. This characteristic has good
linearity over more than three decades. The divergences are
due to reasons similar to those in the logarithmic amplifier
when the bulk resistance of transistor Q4 becomes signifi-
cant at higher values of collector current. The divergence at
the low-voltage end of the charactersiic is due to the
differential-input offset voltage, of amplifier 0AA4.
Figures 11 to 13 show the responses of the exponential
amplifier to input steps of 10 mV to 100 mV, 100 mV to
1V and 1V to 10V respectively. These show a small
amount of ringing indicating that the frequency compensa-
tion of amplifiers OA3 and OA4 is acceptable. Figure 11
shows a certain amount of noise on the output waveform
which starts to become significant at low output voltages.
As with the logarithmic amplifier, the effects of slew rate
limitation become apparent in Figure 13 where a large
output voltage-swing is required. |

A POWER LAW SYSTEM

When R13/(R12+R13)=1/a and (R1+ R2)/R2 =01, and
the exponential amplifier is driven from a logarithmic
amplifier we have

Vo' =Vref [ b/a loge(Vin=R3/R4-Ver) ] -R14/R15 (14)

&N



Vi = +10 V

+15 V
R16 R15
500 k 20 ks
—-15V ZN3680 ?‘;:
R17 E=2 AAN
1M
B
R18 R24
20 k 47 02

3 ANN—S O Vaut

1/2 SN72709DN 2

CAMGDIG

FIGURE 9, Circuit Diagram Showing Two SN72709DN Connected as an Exponential Amplifier

INPUT [ (i
2 V/DIVISION BT

100V

+6 V

OUTPUT
(10 mV TO 100 mV)

10V
50 mV/DIVISION
S 100 us/DIVISION
FIGURE 11, Oscillogram Showing Input and Output .
1V Waveforms for the Decade 10 mV to 100 mV

e

-

g 40 us BO us

-3
> 100mv ——¥ -
30 us 30 s INPUT

2 V/DIVISION

10 mv v-——l \

OQUTPUT
5 el 0.IVTO1V)

T O 0 T O R
5-4-3-2-10 12 346 67 8910111213 0.5 V/DIVISION

CATBRM

iAze671 Vin, (VOLTS) 100 us/DIVISION
FIGURE 10. Transfer Characteristic of the FIGURE 12. Oscillogram Showing Input and Output
Exponential Amplifier in Figure 9 Waveforms for the Decade 0.1 Vio 1V
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INPUT
2 V/DIVISION

CUTPUT
(1VTO10V)
5 V/DIVISION

FIGURE 13. Oscillogram Showing Input and Output
Waveforms for the Decade | V 1o 10 V

= " N B W N -

£ o o o « <
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Ef'.'.'
en
Mg/

Vin (VOLTS)

FIGURE 14. A Range of Power Law Curves for the
Function y = x" Whenn=1/4, 1/2,
1/3, 1, 2, 3and 4

EXPONENTIAL

< WY

CAMNEAGL

FIGURE 15. Two Logarithmic Amplifiers Used
With an Exponential Amplifier to
Generate a Product xy

= Vref* (Vin* R3/R4 * Vief)b/a - R14/R15 (15)
Therefore Vg =5(Vip/5)"V

where n="b/a

Figure 14 shows a range of power-law curves for the
function

where
1 1 1
Bs == — 1.2. 3 and 4
4 3 2
and where
Vo Vin
y: —_— andx: - —
5 5

In order to obtain these powers, resistor R13 was given
values of 1195k, 89.5k, 295k, 145k, 9.5k, 7.0k
respectively.

With more than one logarithmic amplifier in conjunc-
tion with an exponential amplifier it is possible to generate
products such as z = xy by using the arrangement shown in
Figure 15.

Note that when an exponential amplifier is used in
conjunction with one or more logarithmic amplifiers to
form a power law or multiplier system the transistor pairs
should be thermally connected. If this is done the output
voltage of the circuit will no longer be a function of
ambient temperature T.

° TEXAS INSTRUMENTS

INCORPORATED

COMPONENTS GROUP
PFOST OFFICE BOX 5012 « DALLAS, TEXAS 75222

Information contained in this report
1s believed to be accurate and reliable.
However, responsibility is assumed
neither for its use nor for any in-
fringement of patents or rights of
others which may result from its use.
No license is granted by implication
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Komplexe Bausteine der Serie FL 100
in einer Uhr mit digitaler Anzeige

Von Helmut Liedl und Walter Spichall

t
Die fiir einen universellen Einsatz vorgesehenen Logikserien | pi Y 1
wurden in den letzten Jabren stindig erweitert und ausge-

Al
baut. Die bessere Beberrschung der technologischen Verfabren :_D—E}#T:D« B 34 FLH 100
34 FLH

machte es moglich, immer mebr Bauelemente gemeinsam ber- | IUUDDI A5 } S
zustellen und den Funktionsumfang integrierter Schaltungen | i 101 )
zu vergréflern. Man fafite Verkniipfungsglieder zu Flipflop- ' —lﬁ—
Speichergliedern verschiedenster Form zusammen und diese — A &
wiederum zu Grundbaugruppen, beispielsweise zu Ziblern —T_II' ZILFLH O
und Schieberegistern. Diese sogenannten MSI-(Medinm Scale W |
Integration-)Bausteine eriffnen dem Entwickler bei der Kon- 04
zipierung der Gerdte nene Wege und erméglichen ihm einen TR 5y b ST
wirtschaftlichen Aufban von umfangreichen Gerdtefunktio- SO0 —— A2 D'ﬁ"*
nen mit nur wenigen Bauelementen. Ein Beispiel fiir den Ein- B T lﬁm o 5V
satz der zur Zeit wobl wichtigsten MSI-Bausteine™ — Zibler SN R |
und Decoder-Treiber — ist die Ubr mit digitaler Anzeige. 139;1I]HA 10k
T BAY 44 [BAVLR) | a7
i o .
ROT RYI 1T
(14
Wirkungsweise einer Uhr mit digitaler Anzeige
Das in Bild 1 gezeigte Blockschaltbild einer Uhr mit digitaler L g " i
Anzeige enthilt aufler dem Netzteil (C) eine Steuereinheit (A) L ATH P
und eine Zzhleinheit (B). == —1] A9
g . | AT3 oo
In der Steuereinheit befinden sich das Zeitnormal, wozu wahl- i ATD
weise die 50-Hz-Netzfrequenz oder ein Quarzgenerator ver- AT3 s g
wendet werden kann, und die Aufbereitung zum Ansteuern 7 L
der Zihleinheit, ferner eine Einrichtung fiir die Zeiteinstel- T < I
lung und fiir die Signalgewinnung, wenn man die Uhr als so0] | BC 10-16
Wecker benutzen will. Als akustischer Signalgeber ist eine BC 1088 NG
Schnarre vorgesehen.
Die Zihleinheit besteht aus Sekunden-(B1-), Minuten-(B2-)
und Stunden-(B3-)Einheiten mit jeweils zweistelliger An- AV, e
ZEigEI —— ==
Al Impulsformer
A2 Teiler 10:1
A2’ Teiler 5:1 50-Hz-Zeitnormal
A3 Astabiler Multivibrator
A4 Anpassung
A5 Weiche
I A6 Stelltaste
-1 Bl B2 B3 B A7 bis A10 Vorwahlschalter
| A1l NAND-Glied
Al2 Steuer-Flipflop
Al3 Pegelanpassung
: _ ] Al4 Schnarrenansteuerung
AL ‘Q\&Wﬂ;\@ﬁﬂ A15 Schnarre
: ‘E:I Bild 2 Schaltung der Steuereinheit A in Bild 1 mit 50-Hz-Netzfrequenz
I als Zeitnormal
-+H A3 H Al A
A Srtcuereinheit , : :
Al Zeitnormal, A2 Vorwahlschalter, A3 Schalteinheit, * Weitere komplexe Bausteine der Serie FL 100 sind der 4-Bit-Biniir-
A4 Wedker zihler FLJ 181, das 4-Bit-Rechts-Links-Schieberegister FLJ 191, der De-
B Ziblsiiken zimal-Vorwirts-Riickwiirts-Ziahler FLJ 201, der Binir-Vorwiirts-Riick-
Bl Sekunden, B2 Minuten, B3 Stunden wirts-Zihler FL] 211, das 8-Bit-Schieberegister FLJ] 221, das 4-Bit-
C  Netzteil Schieberegister FL]J 231, der Dezimal-Vorwirts-Riikwiirts-Zihler mit
Riickstellung FLJ 241 und der Bindr-Vorwirts-Riickwiirts-Zihler mit
Bild 1 Blodkschaltbild einer Uhr mit digitaler Anzeige Riickstellung FLJ 251.
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Steuereinheit mit 50-Hz-Netzfrequenz

Bild 2 zeigt die Schaltung einer Steuereinheit, die als Zeit-
normal die 50-Hz-Netzfrequenz verwendet. Die erforder-
liche Wechselspannung wird dem Netzteil enthommen und
mit einem aus zwei NAND-Gliedern aufgebauten Impuls-
former (A1) zu 20-ms-Rechteckimpulsen umgeformt. Diese
Impulse werden emnem Teiler 50:1 zugetiihrt, der an seinem
Ausgang A Sekundenimpulse abgibt. Der Teiler besteht aus
zwel dekadischen Biniarzihlern FL ] 161, von denen der eine

(A2) als Teiler 10:1, der andere (A2") als Teiler 5:1 geschaltet

ISt.

Ein ebenfalls mit NAND-Gliedern aufgebauter astabiler
Multivibrator (A3) liefert an seinem Ausgang B eine Hilfs-
frequenz von etwa 100 kHz fiir das Stellen der Uhr.

Sowohl die Sekundenimpulse als auch die Hilfsfrequenz wer-
den einer Weiche (A5) zugefiihrt, deren Ausgang 'T' die Zihl-
einheit speist. Welche Frequenz als Taktfrequenz in die Zihl-
einheit einliuft, bestimmt ein aus NAND-Gliedern aufgebau-
tes Steuer-Fliptlop (A12).

Zum Stellen der Uhr — der Stellvorgang wird durch Driicken
einer Taste (A6) eingeleitet — laflt die Weiche die 100-kHz-
Hilfsfrequenz passieren. Die Zihleinheit lduft auf die mit
den Vorwahlschaltern (A7 bis A10) eingestellte Zeit. Uber die
Vorwahlschalter, die mit den Anzeigerdhren fiir Minuten und
Stunden verbunden sind, wird miteinem NAND-Glied (A11)
ein Stoppuenal erzeugt, das das Steuer-Flipflop (A12) wie-
der in dic andere Lage kippt. Die Uhr zahlt nach Erreichen
der vorgewihlten Zeit im Sekundenrhythmus weiter. Der
Einstellvorgang ist in einer Sekunde abgeschlossen.

Das Signal liegt am Ausgang des NAND-Gliedes (A11) eine
Minute an und steuert auch die Schnarre an. Die Weckzeit
wird also ebenfalls mit den Vorwahlschaltern (A7 bis A10)
cingestellt. Zwei Transistoren erzeugen die fiir die Schnarre
erforderliche Ansteuerleistung.

Steuereinbeit mit 100-kHz-Quarzschaltung

Eine Quarzschaltung als Zeitnormal ermoglicht es, eine
wesentlich genauere Zeitanzeige zu erreichen als mit der
50-Hz-Netzfrequenz. Bild 3 zeigt die Schaltung eines quarz-
stabilisierten 100-kHz-Zeitnormals. Es besteht aus einem
Oszillator (AI), cinem Impulsformer (AII) und einem Fre-
quenzteiler (AIIl). Zum Erzeugen von Sekundenimpulsen am
Ausgang A mufl man die Oszillatorfrequenz im Verhiltnis
100000:1 untersetzen. Dies wird mit fiinf dekadischen Binar-
teilern FL] 161 erreicht.

Zum Stellen der Uhr kann die Oszillatorfrequenz direkt ver-
wendet werden. Eine Hilfsschaltung wie beim 50-Hz-Zeit-
normal ist nicht erforderlich.

Zableinbeit

In der Zdhleinheit werden die von der Steuereinheit geliefer-
ten Impulse gezdhlt und angezeigt. Die Anzeige ist sechsstel-
lig; angezeigt werden Sekunden, Minuten und Stunden.

Im Sekunden- und Minutenbereich muf} jeweils bis 60 gezihlt
werden. Die Zihler B1 und B2 (Bild 1) bestehen deshalb aus
einer Dekade (Bild 4) — aufgebaut aus einem dekadischen
Bindrzahler FLJ 161 (BI), einem Decoder-Treiber FLL 101
(BII) und einer Ziffernanzeigerbhre (BIII) — und einer
Sextade (Bild 5).

] Al  Oszillator
i All  Impulsformer
AIII  Teiler 100000:1

g. _ "&
H ke : I "]’
04 ROV [Rz](a]|elfns
RYI A A LA LA
5 FL1 16
Bild 3 Sdhaltung eines
quarzstabilisierten 100-kHz-
Zeitnormals der Steuereinheit A
\ . in Bild 1
Al Al All
T 45y +200v +5V 200V
- —O G e - ek e ey r O =0 7
2! Eo
| FLJ 161 . FLI 11 '
( ROI . : RO |
a1 (12 a3 04 RY! 1 I 03 : 04 : bl
+ all 1 o it : : U
A B C 0 - A B C D
FLLI01 Bl FLL101 | BI
1 2 3& 5 &7 8 8 | g 1 £ 3 & S5 BT 8B 8
J ] | 1 1
"TWF'* = TH
- 000 0adoddd CO0O0OD |
C % . ) .
D e -
27k ‘ \ IM N80 | 27k ZM 180
— OO — O—O— OO ) L — O - —— ————0—4}—0———
432110 EDU"H’ B765 210 +200V 145
Dekadischer Binirzihler Bild 4 Bl mod-6-Zihler Bild 5
BIT Qecnder-Trc1ber Dekade der Zihleinheit B BII  Decoder-Treiber Sextade der Zahleinheit B
BIII Ziffernanzeigerihre i Bild 1 BIII Ziffernanzeigershre in Bild 1
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W e— W — T e—
..

Siemens-Bauleile-Informationen 8 (1970) Heft 4

B 3l B30
T+ -200v * T #sv ~200v B3l Dekade
+ | = __a_' | l i__ e = | B3II Triade
T Hi LU Ej | 2 a Bild 6 Schaltung des Stunden-
A l B : I RO1 —% I_ET_ Y - ' Y 1|f zihlers B3
] o DR S g e
01 : 02 { 03 I 04 RO | . B ! 0 %! 06 |, der Zihleinheit B in Bild
l | | == ' 7J a Zihler
$ A FLJ1ZT b Decoder-Treiber
E B : [] 21 FLHIO1 | BAY 45 A IK ] ] ok ¢ Ziffernanzeigeréhre
2 e |
b FLL 101 o= b
i S A U I e s 3x
BHY
| h5
i.L ’_‘ ...1._.... N s ‘ s
C Co0LOOCAOC OO O X EEEEELE: | C
|
| 27k ﬂL IM 180 | | ?fkl;[ [MNBD
Il—o—-u—u—{:—u— _ — el OB | —O—JJ—{)— : . e
R +200V 98765 2110 +200V
a Fiir den mod-6-Zihler der Sextade lafit sich der komplexe
Baustein FL] 171 verwenden, der eine Tetlung 12:1 ermog-
B — BOY1I3D  (500mA) licht. Der nachfolgende Decoder-Treiber FLL 101 (BI1I) |
-t — : e : ; G |
40754 hier nur die Ziffern 0 his 5 zu decodieren; der Eingang D
15k Decoders 1st deshalb mit »O«-Potential (Masse) verbunden.
1000p] Bild 6 zeigt die Schaltung des aus einer Dekade (B31), dhnlich
BV Bild 4, und einer Triade (B3II) bestehenden Stundenzihlers
§ B3. Aus wirtschaftlichen Griinden wurde in der Triade aut den
6.0 | == Br1078 Finsatz des Decoder-Treiber-Bausteins FLL 101, der auch
- - o . o . . " "
| 3200 |2 hier durchaus moglich wiare, verzichtet. Weil nur die Ziffern
) | O bis 2 angezeigt werden miissen, bendtigt man nur wenige
= | Einzelbauelemente. Die Besonderheit der Stundeneinheit be-
n N steht darin, dafl nach Erreichen der Zahl 23 eine Rickstellung
l 1 auf 0 erfolgen mufl. Zum Riickstellen dienen zwer Verkniip-
M | tungsglieder.
B8 750
C75 |
Netzteil

@ :

|
v &

Ny = 1560 Wdgn. 0,25 CulL

Ny =

69 Wdgn. 0,75 Cul

Ng = 1150 Wdgn. 0,14 CuL

Bild 7 Sdhaltung des Netzteils C in Bild 1
Transformator Mé65 Dyn Bl IV, wedhselseitig geschichtet

200V
0

;|

i W | T

V—LL‘-'—H—I‘!H-'-H oy P

e et

a3

s [a3] T [ Mﬁ——d"’u—:gu.
59; A6
an | 9
.
A2AY Al A ---:1'l
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Bild 7 zeigt die Schaltung des Netzteils. Es hiefert die Ver-
sorgungsspannung von + 5 V sowie die -+ 200-V-Speisespan-
nung fir die Ziffernanzeigerohren. An Punkt a wird die
Wechselspannung fiir das 50-Hz-Zeitnormal abgenommen.

Gesamtischaltung

Bild 8 zeigt die im Laboratorium erprobte Schaltung e!
Uhr, die als Zeitnormal die 50-Hz-Netzfrequenz verwendet.
Der iiberwiegende Einsatz komplexer Bausteine ermoglicht
cinen schr raumsparenden Aufbau. Die ganze Schaltung er-
forderte nur 18 Bausteine der Serie FL 100.

3 4 Bild 8 Schaltbild einer Uhr mit digitaler Anzeige und 50-Hz-Zeitnormal

A Steuerung
Al bis A15 wie bei Bild 2

B Zihler
B1, B3 und B5:
Dekadischer Bindrzahler;
B2 und B4: mod-6-Zahler;
Bé:
mod-3-Zihler
B7 bis B 12:
Decoder-Treiber
B13 bis BIS:
Ziffernanzeigerohren (1 s, 10 s, 1 min, 10 min, 1 h, 10 h)

C Netzteil
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ELEKTRONICA

ledere automobilist weet, dat als het mot-
regent en de voorruit nauwelijks nat is,

het zicht er niet veel beter op wordt als
n de ruitenwisser in werking stelt. Beter
et de ruitenwisser met tussenpozen
van een aantal seconden steeds één slag
te laten maken. Dat betekent echter, dat
men als maar de schakelaar aan en af
moet zetien.

Bouwset
Voor wie van knutselen houdt is het mis-

schien wel aantrekkelijk zelf 'n elektro-
nische interval-schakelaar te bouwen,

waarmee het mogelijk is, de ruitenwisser
automatischh met tussenpozen — instel-
baar van 1 tot 60 seconden — telkens één
slag te laten maken.

v. DAM  heeft voor dit apparaatje een
bouwset beschikbaar, welke op aanvraag
onder rembours wordt toegezonden. De
kosten bedragen fl. 22,50.

Het is een universele schakeling, die zo-
wel voor 6 als 12 Volts installaties kan

worden toegepast, ongeacht of de plus-
dan wel de min-pool van de accu met
massa is verbonden.

Tot de set behoort een gedrukte bedra-
ding volgens nevenstaand schema en alle
tussen de punten a en b aangegeven
onderdelen.

Maak zelf een
ruitenwisser -

..........

Bﬁl"ltlmlfﬂﬂ'&ﬂﬁlﬂ
ESK1/08 s
e =
MP_.1
T Yook
=t BERE
aan /uil r .,
o SRS § = J...L- : ¥
i -
_{cnntm:l | i
+ : < :
' MES S J
H o
rultenwlssermotor

wearstanden 1/2 watl

Dc trek-drukschakelaar S en de regel-
weerstand R zijn gecombineerd uitge-
voerd. Dit onderdeel wordt in het dash-
bord gemonteerd en via soepele draden
met de ,print" verbonden.

Werking

Zoals U weet keren, na het uitschakelen
van een ruitenwisser, de armen altijd in
hun eindstand terug. Hiertoe is in de rui-
tenwissermotor een schakelaartje aan-
gebracht dat de contacten van de ruiten-
wisserschakelaar overbrugt, als de wisser-
bladen uit hun ruststand zijn. Van dit
systeem is bij onze regelaar gebruik ge-
maakt. Als de schakelaar S openstaat
(regelstand) en de aan-uit schakelaar

23

wordt gesloten, komt de regelaar via de
motor onder spanning te staan.

De condensator C wordt nu al naar gelang
de stand van regelweerstand R vilug of
langzaam opgeladen. Als na enige tijd de
condensatorspanning hierbij een bepaalde
waarde heeft bereikt komt de transistor
T1 in werking en geeft stroom op de
~poort” van de thyristor T2.

Deze wordt hierdoor geleidend en scha-
kelt de volle accuspanning op de ruiten-

wisser. Als de overbruggingsschakelaar op
de wissermotor zich sluit wordt de regelaar
kortgesloten. De wisserarmen komen in

hun eindstand en de motor stopt. Daarna
herhaalt het spel zich. Het schema geeft
duidelijk aan hoe de regelaar in de auto
moet worden aangesloten.

Men kan het beste de draad, welke van
schakelaar naar wissermotor loopt, los-
kKoppelen.

Punt a verbindt men nu met het vrijgeko-
men schakelaarkontakt, punt b met de
losgekoppelde draad.

Bij auto’'s met plus aan massa is deze
volgorde juist omgekeerd.




16 — MONTHLY SHIPMENTS

OF DIGITAL ICs
(IN DOLLARS)
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DTL

MILLIONS
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SOURCE: EIA TTL

exclusief BTW in Hfl1l en DM

SN7400N
SN7402N
SNT7404N
SN7406N
SN7408N
SN7410N
SN'7413N
SN7420N
SN'7425N
SNT426N
SN'74 30N
SN'7440N
SN7441AN
oN'7442N
SN7446N
SN7450N
SNT7451N
SN745 3N
SN'14 54N
SN7460N
SN74 70N
SN74 72N
SN747 3N
SN74'{4N
SN74 75N
SN74 76N
SN7480N
SN7482N
SN'7483N
SN7486N
SN7490N
SNT7491 AN
SN7492N
SNT74935N
SNT494N
SN'7495N
| SNT496N

DSNT7497N
X SN74100N

24

SN74107N
SN74121N
SN74122N
SN74123N
SNT74141N
SN74150N
oN74153N
SN'74155N
SNT74164N
SN74180N
SN74191N
SN74192N
SN74193N
SN74196N
SNT74197N

1-9 10- 24
5498 3,07
3,98 3,07
4,55 3411
1,78 6,445
5,80 3,14
3,98 3,07
5936 4,45
5,98 . 3,07
1518 - 5,50
3,80 3,14
3,498 3,07
3496 9928
zie SN 74141
17,45 14,40
28,40 25450
3,98 3,07
3,98 5,07
5,98 3,07
3,98 5,07
5,98 5,07
6,72 « 5455
5,28 4,38
8!70 7!15
1y - 6,35
12,20 10410
9,05 7,46
11,80 9,75
17,45 14,40
26425 21,70
1490 6,50
14,30 11,80
19525 15530
1910 12550
15,10 12,50

18,20 15,00
18,20 15,00
21,90 18,10 15,85
nog niet bekend

29,40
8,75
9,55

13,50

32,80

22,80

37,50

13,30

12,35

35,50

18,35

49,00

57,00

27,00

19,50

19,50

24,50
1,20
(489

11,20

27,10

18,80

31,00

10,95

10,20

27,70

15,15

40,50

30,60

30,60

16,10

16,10

25 -99

2,69
2,69
5450
564
2415
2,69
5,88
2,69
2420
2,75
2,69
2,88

12,60
20,50
2,69
2,69
2,69
2,69
2,69
4 486
3,82
6,25
5958
8,85
6,455
8,50
12,60
19,00
D470
10, 35
15,90
10,95
10,95
15515
15545

21, 30
6,30
6,90
9,80

2380

16,45

27,20
9,60
8,95

24 4 50

13, 25
35,50

26,80

06, 80

14,10

14,10

100 up
2,24
2424
2519
4,69
2el
2524
3,23
2424
4455
2429
2424
2y 58

10,50
17,10
2,24

2.2
4
2,24
2,24
4,05
U ¢ 5
g 22
4,65
T 2D
9445
1410

10,50

15,80
441D
8,60

11,60
9,10
9,10

10,95

10,95

@

17,70
DD
902
8,15

19, 80

13,70

22,60
P i
1545

20, 20

11,05

29455

22,30

22,30

11,75

11,75




