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General Information

Introduction

Today, function generators recresent the most interesting and most
versatile group of instruments in the field of low-frequency measuring
equipment. In addition to a wide frequency-range the waveform of the
output signal can be selected out of different voltage vs. time-func-
tions. By this it is possible to examine electrical systems nct only
with sinusoidal test signals. The TOE 7405 function-generator can be
usad for all ranges of application in up-to-date electronics.

The signal frequency, the amplitude, and the d-c voltage of the
output signal are indicated by & digital display.

A special feature cf this instrument is the 'amplifier'-mode in which

it performs as a wideband-amplifier with a frequency-range from d-c
ug to apprex. 10 MEz.

Block diagram

The triangular and rectangular signals generated by the relaxation-
cscillator are led, after being amplified separately, to the FUNCTION-
switch. Tne sinusoidal signal is derived from the triangular by means
of & resistor-diode-network (sine-shaper) and, after amplification,
led to the FUNCTIOM-switch. In the wideband-amplifier-mode (AMPL) the
buffered input signal is passed on by the FUNCTIGH-switch.

The signal which is selected by the FUNCTION-switch is applied to the
AMPLITUGE-notentiometer with a setting-range of more than 30 dB. Then
it is fed into the output-amplifier where, if desired, a d-c offset
voltage can be added. Tne amplifiers output signal is, via a step-
attenuator, which provides for a total attenuation of up to 40 dB by
increments of 20 dB8, ccnnected to the QUTPUT-connector.

The oscillator-frequency is voltage controlled. The frequency in-
cregses with the centrol-voltage going positive. The centrol-voltage
is provided by the FREQUEICY-potenticmeter. Alternatively, the genera-



tor-frequeacy can be geverned by an external control-voltage fed into
the VCO IN-connector. The voltage which ccntrols the oscillator-
frequency can be monitorsd at the buffered cutput OCV OUT. If variable
symmeiry is salected the cscillator-frequency is reduced by one dec-
ade; this condition is incicated by a LED.

A rectenguleér signel for driving TTL-circuits is available at ccn-
nector TTL GUT.

The output signal parametsrs frequeacy, amplitude, and d-c voltage
are, salectable by switch DISPL. MOCE, displayed by a digital readout.
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Technical Data -

Signal functions and operational mcdes

Functions:

Operational modes:

Frequency
Renge:

Error:

Stability:

Display resolution:

Signal output

Signal amplitude:

Displey resolution:

Error:

Sine, triangle, rectangle, pcs. pulss,
nec. pulse, variable symmatry

Free-running oscillator, external freguen-
cy control, amplifier mode, bipolar ¢-c
voltage sourca

5C pHz ... 5 MHz, divided into nineiﬁec-
adic subranges

2 % of full renge value, 5 % of full
range value in subranges x.01 Hz,
x.1 Hz, x1 Kz, x1 MHz

10-3/Kk up to 500 kHz, 3x1073/K up to
5 MHz, (after 30 min warm-up)

5x10°3 within & h (after 30 min warm-up)

4 digits

10 mV (peak-pesk) ... 30 V (peak-peak),
5 mV (peak-peak) ... 15 V (peak-peak)
in pulse mode

3 digits

+ 5 % of full range value at 1 kHz for
sinusoidel and triangular signals



Frequency response: + 10 %, - 15 % in the x1 iMHz range for
sinusoidal and triangular signals

Output impedance: 50 Ohm
The output is no-load- and short-circuit-

proof

D-c cffset and d-c voltage source

Voltage range: -0V ...0V ... +10V
Display resolution: 3 digits
Error: 5 % of full range value

Qutput attenuators

Setting range: 30 dB continucusly (with potentiometer
AMPLITUDE}, plus 2C d8 or 40 dB (with
switch ATTENUATION dB)

Frequency response: For sinusoidal and triangular signals:
.3 dB; .5 @B for frequencies > 1 MKz

Output signal specifications
at max. output voltage into a 50 Ohm load

Sinusoicdel signal

Harmonic distortions: < .5 % up to 50 kHz, < 5 % up to 5 MHz
Triangulsr signal
Linearity error: < 1% up to 100 kHz
Sycmetry error: <1 % up to 10C kHz
Rectangular signals
Transition time: < 2E ns
Gversncot: : <5 %
Pulse signals: Sane as for rectangular signals
Variable symmetry: Continucusly adjustable within 10 % ...

SG % (with potentiometer VAR), cr,
alternatively, & fixed setting of 1C %
(with switch SYMMETRY)

When variable symmetry is selected, the
signal frequency is reduced by one
decade; this condition is indicated by
LED FREQ. x 0.1

Amplifier mode

Gein: Approx. 17 dE for d-c ... approx. 10 MMHz



Harmonic distortions:
Input resistance:

< .1 % up to 100 kHz
16 x0Ohm

Other signal inputs and outputs

Synchronizing signal out:

Source resistance:
Cennector:
Modulation signal in:

Input resistance:
Connector:
Control voltage cut:

Source resistance:
Connector:
Emplifier input

mMax. input veltage:

Inout rasistznce:
Cennector:

Cisplay

Laycut:
fodes:

General data

Protection class:

Mains voltage:

Mains frequency:

Power consumption:

Operating temperature
range:

Cimensions:

Weight:

Cabinet:

TTL-compatible

50 Ghm

TTL QUT

Approx. 4 V for a frequency variation
réetio of 1000 : 1

10 kChim

vCo IN

Apporex. 4 YV at a freqguency variaticn
ratio ¢f t:10CC

620 Ohm

aCv GUT

45V
15 <Ohim

EAT I

3 1/2 digit, 7-segment, LED type

Freguency, AC (p-p) vcltage, DC voltace,
selectable with switch DISPL ~ODE, the
selectec display moce is indicated by
1 out of 3 LEDs in the top line of the
reag-cut.

1, protective earth, acc. to IEC 34g&.
115/230 V, £ 10 %

43 ... 60 Hz
30 VA
0 ... +50 °

255x 135 x 230 mm, (w X h Xh)
Approx. 3.5 ka
Aluminium
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Accessories

1 Mains cord
1 Instruction manuatl

Options:

1.5 m Ccaxial cable with 2 BMC-connectors
50 Ohm feed-through termination resistor
Adapter BNC/4 mm-socket

Adapter BNC/4 mm plug

6C dB attenuator

Directions for use

Putting into service

The function generator TOE 7405 has been designed and tested according
to 'IeC Publication 348 (VDE 0411 respectively) and has been supplied
insafe condition. It complies with Safety Class 1, (protective eérth

conductor).

The instruction menual contains informetions and warnings which shall
be followed by the user to ensure safe operation and to retain the
instrument in safe ccndition.

Befcre switching on the generator, make sure that it is set to the
voltage cf the local public pcower suoply.

The mains plug shall only be inserted into a méins outlet with a
protective earth contact. The protective action shall nct be negatec
by the use of an extension cable without protective earth cenductor.
(In some countries the cperation of Safety Class 1 equipment is per-
mitted in particular locations without protective earth connection).

WARNING!

Any interruption of the protective conductor inside or outsice the in-
strument or disccnnaction of the protective earth terminal is likely
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to mske the device dancerous. Intentional interruption is prohibited!

Operation

Mains switch

Function

Amplitude

Attenuator

D-c offset

After the device is connected to mains supply and push-
button switch LIME is depressed the generator is ready
for use.

Selection of the output signal shape, the amplifier-
and d-c source mocde is acccmplished by the FUNCTICK-
switch. In amplifier-mode (AMPL DC) the device can be
used as a wide-btand amplifier for d-c up to approx.
10 MEz. Amplifier input terminal is connector EXT Ii.

When nc signal is applied to the EXT IN connector and
the DC QFFSET switch is set to its Of position a d-c
voltage which can be adjusted continuously within a
range of -1C V ... +10 V with potentiometer OC OFFSET
is available at the OQUTPUT connector. The vealue of the
output voltage is displayed when switch DISPL #GDE is
set to OC.

The meximum signal output voltage is 30 V (peak-neak)
at no load and 15 V (peak-peak) into a 50 Ohm load. The
centinuous adjustment of the cutput signal amplitude is
done by pctentioseter AMPLITUGE over a range of rmore
than 30 dE.

Additional signal attenuation is provided in two steps
of 20 dB each and can be selected by switch ATTEMUATIOHN
da.

By switch DC OFFSET in OK position the OC Offset-poten-
tiometer is activated which allows to continuously
adjust the d-c offset voltage from - 10 ... +10 V. The
value of the offset voltage is disnlayed when switch
DISPL MODE is set to DC.

Var. symmetry A variation of the symmetry (vs. time) of the output
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Freguency

Display

signal shape is possible. When switch VAR SYMMETRY is
set to the VAR-position the signal symmetry can be ad-
justed continuously within a 10% ... 90% range by
pctenticmeter VAR SYMMETRY. When the switch is set to
the 10 % -position a fixed ratio of 10 % is selected.
In the variable symmetry mode the signal frequency is
reduced by one decade; this condition is indicated by
light emitting diode FREQ x 0.1 being turnec on.

The desired frequency sub-range is selected by switch
FREQ RANGE Hz. Continuous adjustment of the output
signal frequency within the decadic sub-ranges is car-
ried out with 10-turn potentiometer FREQUENCY. The fre-
quency value is displayed when switch DISPL MCCE is
set to FREG.

The displayed parameter is selected with switch DISPL
MOCE to either output signal frequency, a-c¢ signal ém-
plitude, or d-c offset voltage. The selected parameter
is indicated by one of three LEDs being turned on in
the top line of the display.

The value of the a-c amplitude is displayed as pezk-
peak voltage for unloaded signal output. The d-c off-
set voltage also valid for unlcaded output. The volt-
age at the loadec cutput terminal must be individuelly
evaluated from the displayec e.m.f. value, the scurcs
resistance of 5CG Chm, and the apllied load-resistance.

The displayed value of the signal freguency is nct
evaluated by a frequéncy—counter but by & voltmeter
circuit which measures the ccntrcl voltage ¢ the cs-
cillator. This methcd provides for instant rsec-ocut of
extresely low freguency values.

Input and cutput connectors

CUTPUT

Signal output. The source resistance is 5C Ohm. The
cutput is nc-lead- and short-circuit-procf.
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TTL OUT Signal output for driving TTL circuits. Signal ‘poteten-
tials are TTL-compatible, duty cycle corresponds with
the the duty cycle selected for the generator output

signal.

EXT Ii In the amplifier mode the input signal is ccnnectad to
this terminal.

V€O IN Input for an externel frequency control voltage. An
alteration of the input voltace by 4 V will cause the
output frequency to change by a ratio of 100C : 1. De-
pending on the setting of the frequency potentiometer
the control voltage must amount to a velue betwean
-4 Y and + 4 V. If the frequency pctentiometer is set
to the full scale value of the sub-range salected only
a control voltage of 0V ... - 4 V will produce a vear-
faticn of the output sianal frequenc}.

0Cv OUT This output carries the voltage which controls the
oscillator freguency. The source impedance is 6G0 Ohm.

Description of circuit

Oscillator

The osciliator, consisting of function groups T 13 through T 4C, gen-
erates symmetrical as well as asymmetrical triqngular and rectanguler
voltages. Frequency range switches S 2a and S Zb connect the time-
determinating RC-networks to the oscillator circuit, mainly via the
operational amplifiers IC 1, 2, and 3. The relaxation-cscillator
mainly consists of switched current sources, a comparator, and an
integrator which will, when appropriately interconnected, simultane-
ously generate a rectangular and a triangular oscillation. Selection
of one out of different capacitors in the integrator determines the
frequency sub-range. By 10-turn potentiometer R 124 any frequency
value within the selected sub-range can be adjusted. An external
control of the oscillator frequency is possible by feeding a control
voltage into the VCO input.
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Amplifier for triengular signel

The triangular signal is ccupled cut via the ccmplementary emitter-
followers T 27 through T 30. By this the signal is supplied with a low
source-resistance into the final amplifier via switch S 60 and to the
sine-shaper via resistors R 135 and R 136.

Sine-shaper and voltage bocster

The triangular signal is fed into the sine-shaper, which ccnsists
mainly of three diode-quartets D 7 through D 18, via resistor R 135.
The sinusoidal signal is coupled out via L 1 and R 153. Since the
output voltage is only approx. 60C mY (peak-peak) it must be amplified
up to the nominal input voltage cf the final amplifier. This is real-
ized by a voltage bcester, the circuit design of which is entirely
symaetric and which includes T 41 through T 48 plus peripheral ccrpo-
nents. Its output voltags is approx. 4.5 V(peak-peak).

Rectangular and pulse signal
The rectangular and gulse signals are generated by T 1 through T 12
and are coupled out with low source resistance. The output voltage is

adjusted by potentiometars R 13 &nc R 16.

Finzl stage and attenuator
The final stage is an amplifier of entirely symmetric design of cir-

cuitry and complementary active ccmponents T 49 through T 52. Its
input vcltege is adjusted witn the AMPLITUDE potentiometer R 183 which
covers a range of more than 30 d2. The constant gain of the amplifier
provides for gcod transmission characteristics even when the input
signal amplitude is readjusted. The following step-attenuator is pro-
vided with input- and cutput-impedances of 50 Ohm in becth stages.
By this nct only a constant load at the amplifiers output but also a
well defined output impedance of the device is sacurec.

Power supply unit

The d-¢ pcwer for the entire circuitry -is supplied by voltage regu-
lators IC 4 through IC 8 and zener-diode D 31. Transformer T 1 pro-
vides seceration from mains potential and voltage ccnversion.

TTL outnut

A ractangular signal which is drawn from the main oscillaetor and which
is bufferad and matchzd to require¢ d-c potential by transistor T 5%



is fed via R 247 into one of three MANC-gates of IC S. Via R 25C a
TTL-compatible signal is led to the TTL QUT connector.

EXT IN
Any signal applied to ccnnector EXT IN is buffered by transistors

T 74 through T 77 is available at pecint k with a very low source re-
sistance. Wnen AMPL/DC mode is selected, this signal is applied to
the AMPLITUDE potentiometer R 182 and then fed into the final ampli-
fier. After being amplified by a gain which is adjusted with poten-
tiometer R 183 AMPLITUDE and by the setting of the step-attenuator
ATTEHUATCR it is available at the signal output ccnnector QUTPUT.

Display

The oscillator frequency is measured indirectly by monitoring the
voltage which controls the oscillator. The control voltage is adapted
as required with resistors R 471 through R 473 and then applied to the
input of the analog-digital cenverter. When the d-c offset is measured
the neccessary phase shift and adaption is accomplished with one half
of the dual operational amplifier IC 38 and resistors R 481 throuch
R 486. When a-c¢ amplitude is measured a simulation of the final ampli-
fiers input must be established with R 474 through 48C, Re 4, R 48§,
and the second half of operational amplifier IC 38. The signal ampli-
tude is nonitored at the wiper-position of the second section of the
tandem potentiometer AMPLITUDE. In the positive- and negative-pulse-
mode voltage adaption is accomplished with resistors R 420 and R 488.
Vie switch S 9, DISPL MOCE, the analogue value of the quantity to te
measured is applied to the input of the analog-digital converter. The
other segments of switch S 9 control the indicating LEDs for FREQ, AC,
and DC and, together with Re 3, the blanking of the display for fre-
quency and a-c amplitude in the operational mode AMPL/DC. Switch S 8,
ATTENUATION dB, provides for the step-attenuation of the output signal
and the respective positioning of the decimal point in the numeric
display.

Extension of the frequency range

This part of the circuitry extends the basic range of the oscillator
in direction to lower frequencies. IC 12, S 16, T 88, and T 89 are the
important components of this special circuit. Time-symmetry at the
lower end of the requency range is adjusted with R 330.
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2.5 Parts List
- .
‘ A 1e46R4 A 43=Tnmmer | R 852 22R1 R127 = 1K R169 = BK 25 A211 = 82RS A 253 = 33K -
R 2-150R R 4a = 392R R B6=12K1 R128 = 619 R R170 = 3K 48 R312 < 12R1 Riics w2 R295 = 22K 1
2K S A296 = 22K 1
R 3=22R1 R 45 = 453R R 87 = 2R 1 R 129 = Pon R171 = 221 R R213 = 5R 62 R 255 = 392 R R297 = 4K 75
A 4=22R1 R 46=82RS R 85 = 121R R130=613R R172=221 A R214 = 221R R256 = Trimmer | R 298 = 4K 7S
o A S=150AR R 47 = 274R R 69=121R R131 = 619 R R173 = 3K 01 R215 = 7K 32 R257 = 2K 21 R299 = 22R 1
! R 8=121R R 4g=274R R 90=221R A132=10X R 174 = Tammer R216 » 5R 62 R258 m 4K 7S R33N0 = 2R
! R 7e121A R 49=10R A 51 221R R133 = 819A R17S=46R 4 R217 = 12R 1 R259 = 121 R R201 = 1K |
‘ R Be1K47 R S0=10R R 82=1K R134 = 1K R176 = 46 R 4 R 218 = Drantw R260 = 2K 21 RI02= 1K
feit [ REIN | RELm | AMDba | natin | mwodie | amonf ) Rl
- - - = Tamme R -
! R 11 =1K47 R 53 464R R 8 =1K R137 - Tammer | Ri78-4an 4 s Yot R282 233! R0 -1IK
= R 12-12K1 A sem1K R 86 =619R R138 = 21RA R180 = 33K 2 Aoz o sy sk R 308 - S8R 2
! A 13 = Timmer R 55:85%2: g 97:?1951 R139 = 31R2 R 181 = Tammer R22I=49R9 R265 = 1K R 207 = Trimmer
R 14 -2K2) R 6= 150R R % - 12K!1 R 140 = 13K R182=3R 16 R226 = 49A 9 R266 = 1K R 308 = Peu
R 152 R §7=150R A 69 = Tammer R141 = 14K 7 R 183 = Pcd R225 = 49R9 R267 = 150 R R 309 = Trmmar
R sk | B s9=4sRs R fammer | RIS IR Mes o feu A EHE R - A ANO=
A 18 =464R R 60=1K37 R'lOZ-Tnmm:: mu:::g:' ::g::':‘; R227 = 41 R 2 R269 = 221 R RN =2A1
r R 19=1K R 61 =619A R103 = Tommer | "R 145 = 150 A R187 = 16K 2 R 239 m a1 f R270 = Pou A2 =3Ka8
R 20 = 464 R R 62=7K32 R108 = Timmer | R146=44K2 A 188 R an? Rary =2K21 Ra3 =tk
: R 21=221R A 63=7K32 R105 = Tnmmer | R147 w 44K 2 A 189 - 221 R -wR? Ram.any R m xS
R 22=1K A 64=5RE2 R 106 = 562 A R148 » S6A 2 Ais- a2 R332 = 28R 1 Sé;i";ili Ane=in
R 23=1K R 65w 5A62 R107 = 150R = - = 16 = 1K
e R 26 = 221 R R 66 =221 A R107 =139 R 149 = 12K R19Y = 2R1 R233 = 26R 1 R275 = 681 A R317 = 464 R
[W' R 25=22R1 A 67 = 221 R Rl -3k s oA it o) R23 =17R 4 R276 = 46 A 4 R218 = 5K 62
Ra-zil ReT-ah - - 193 = 1K21 R235 = 17RA 4 R277 = 1 M82 RJ19 = 12K 1
, R 2722218 R €3 = 121R R A A 153 = 203 Rige=1x2t R236 = 41 R 2 R278'= 12K 1 A320 = 2K21
RECEG | REIRL | RMIEG ) RRIRR | AEIGE | AEInE | RRiDC | amim
R 29w8K2 R 71 =5RE2 | Ri13=Timmer | R155=464R - - tA g Lr I
R LA R oine R113 & Timm RS54 R197 = 22A1 R239 = 46 A 4 R281 = 9K 09 RJ23 = 2R 1
™ A=tk R 73 a2K21 ANls - sezn a .- 464 R R198= 2R1 R240 = 46 AR 4 R282=221R R324 = 22R 1
: 2 - S7=45R4 A1§9 = 3IA2 R241 = 2
: R 2e1K R 74=5R62 A 116 = Tnmmer R 158 = 4 21« IR16 R283 =221 R R348 = 221 R
i R BetK21 R 75=5R6 - =46R4 R200=33RA2 R2B4 = 1K R349 = 2K 21
‘ R 3aiK21 n7e.maz 2:};,3;’;‘2 g:‘;’g:’:z' R 201 = 221 A R243 = 12R1 R285 = 8K 25 R3S0 = 1K
=46R 4 R 77a - - =8K25 RIS1 e
R 35 150 A R119 = 12K 1 R e R202 = Trmmer | R244 = 2K21 A 286 2K1
R 36 =221 R A 78 = 120 A Rt etax? msz::g:: R =1K21 R245 = 221 A R287 = 1K RJS2 = 9 KC9
o R 37a~i6R4 R 79=332R R121 = 2K 21 R 163 =150 A R204 = e kT R246 =1K A 288 = 681 A RISI=2K21
f R Jog2As it Az -2K A1 A205 = 1K 21 R247 = 1 K 47 R289 = 2K 21
! R 29-82R5 R B1 =121 R R1Z3 = 10A Ales - 160 Rae-af R24 = 1K21 R 250 = Tnmmer
R ®aA Re1-1tR R1Z = 10 165 = 1508 A207-22A1 R249 = 332 R R291 =5R62
R 41 4KTS R 81 =5R62 A125 = 1K 47 P 167 = Trmvaar 2383“31“;.‘ et Pl N
42 = NTC R 84 = - - - =49R9 R293=121R
- 3R6 R126 = 12K 1 168 = 3K 48 R210=82RS R252 = 619 R R295 = 1K
i R 13 = Tammer lin, 1 K/0,75 W Tel.: 20% - .
' R 16 = Tnmmar Gin, 1 K/0.75 W ToL: 20% g:;g_;:::’::;;\‘"; '°l9 Riuknwn‘-:zﬂ%” R 185 = Potentiometer fin, 22 K/0.15 W Tal.: 20%
R 42 = NTC-Widersiand S K Tol.; 20% T S AR e R 202 = Trimmer fin. 47 K/0.75 W Tol.; 20%
R 43 = Trmmer tn. 100 FV0.75 W Tol: 20% R%”-Pc::nt:r:o:’:gn' :owszcL:.lO!‘-” R 218 = Drantwiderstand 22 R2.5S W Tol.. 5%
R 93 = Tnmmar lin. 10 K0.75 W Tet: 20% n135-7m¢,ﬁ;°|°:'p,-o;;2v¥’773" 0% R 221 = Draniwidersiand 22 72,5 W Yol: $%
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ZFO 5 V1
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LED 3 mm tot
LED 3 m™ ot
LED 3 mwm ot
ZFD8v2
ZFOs vV 2
1NB823A

10 n/é3 v
10 w53 Vv
a70 w/ls v
2200 wi6 Vv
47 wRs Vv
100 nv65 ¥
160 n/63 ¥
47 /250 V
120 p/IC0 vV
1C0 250 v
&SV
47 nf259 v
220 /00 Vv

EC 2378
EC 3078
EF 2658
EC 3078

€ &0 C 1:C0/.0C0

Ic 8 pA 7805
IC 12 CA 310 E

IC 38 MC 1453 P

IC 39 ICL 7107 CPL
Re 3 HE 3321 8 1200
Re & HE 3320 C 0300
S9 Seuffer Typ 676

4 x D LI0S R



Equipment diagram
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2.7

2.8

Maintenance and repair

If the instrument is suspected of being unsafe, measures should te
taken to prevent any unintentional operation. This is the case when
the device shows physical damzge, does nct perform to its specific-
ations, or is stressed beyond tolerable limits.

When removing ccvers or parts by means of tools live parts or termi-
nals could be exposed. Before opening the instrument it must be dis-
connected from all power sources. Even when power is disconnected
parts inside the apparatus (capacitors!) may store a possibly hazard-

ous voltage.

Any repnairs must be dcne by qualified personnel only, being aware of
the hazards possibly involved.

It should be ensured that the ccnstruction of the apparatus is nct
altered to the detriment of safety. Leakage paths, air gaps, and in-
sulation layers should not be reduced. Any wires which are galvanic-
ally ccnnected to the mains must, before soldering, be fixed to their
terminals mechanically (by threading, bending, or that like) so that
a faulty solder joint can not cause the wire end to centact any other

parts.

When compcnents have to be replaced original parts should bs used.
Other parts are cnly acceptable when the safety measures of the in-
strurent are not impaired. Fuses must be of exactly original specifi-

cation.

Adjustment procedure

After any repair work or when the instrument fails to perform accord-
ing to its specifications the function generator must be readjusted

according to the following instructions.’
Equipment required for the adjustment procedure:

Distortion meter e.g. HP 339 A
Oscilloscepe e.g. Tektronix 465 8
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Frequency meter e.g. HP 5315 A
Digital multimeter e.g. Keithley 179
Feed-through load resistor 50 Ohm, 2 2 VW

At meximum amplitude setting the generator can provide approx. 1.2 W
of power at its OQUTPUT connector. This must be observed when the feed-

through load resistor is selected.

The cennection between generator output is made with the feed-through
load resistor inserted between the generators OUTPUT ccnnector and the
cable. Exceptions are stated.

Dismantling of the instrument
Disconnect the device from mzins power before opening!

The top-shell and the bottom-shell of the cabinet are removed by de-
taching four ornamental screws at either side face of the instrument.

Adjustment sequence

1. Switch on the generator, LINE OM.

Cennect QUTPUT to oscilloscope, insert. feed-through resistor be-

tween GUTPUT and cable.

Check performance of all functions and in all frequency ranges.

Turn potentiometer AMPLITUDE fully anti-clockwise to MIN.

Switch of f d-c offset, DC OFFSET ON toggle switch to down position.

Adjust d-c voltage at measuring point § to minimum, 020 mV, with

R 202, use digital muitimeter in 200 mV range.

7. Set potentiometer AMPLITUCE fully clockwise to MAX.

8. Set FUNCTION switch to sine.

§. Set switch DISPL MOCE .to FREQ, switch FREQG RANGE Hz to 100, and
adjust read-out to 50 with potentiometer FREQUENCY.

10. Adjust distortion factor of the output signal to k £ .5 % with
R 137, R 136, R 43, and R 116. This procedure must be repeated
several times as the potentiometers affect each other.

11. Adjust d-c voltage to minimum, 0 ¥ 20 mV, and, if necessary: With
rectangular signal with R 13 and R 15, with sinusoidal signal
with R 167, with triangular signal with R 43.

(a8 ]

[oa B & 2 B - SRR O
e e s a



12.
13.

1e.

26
27

Ny N
(%)

(Ce)
.

. Set FURCTION

Set potentiometer AMPLITURE fully clecckwise to MAX,
Set FUNCTICH switcn to rectengle.

Acjust pezik-peak awplitude to 15 vV £ 5 % into a 56
a¢ cuinut with R 12 and & 1o9. Then check ¢-c vo

~

fir loed
i=C 1

3

nd
¢V at urloac tege
a2t meesuring peint S.

switcn to triangle.
AGjust pesk-psax amplitude to 3C VY * 5 % with R 181 at unloaced
cutput.
Set FUIICTIGE switch to sine.
Adjust peak-peak voltace to 3¢ V = 5 % a
R 174,

unloadec cutput with

ct

. Regdjust distortion factor at a frequency setting cf 5 x 10C Hz te

k £ .5 % with R 6¢.

. Set FUNCTIQN switch to rectangle.

Trim signel shape at 1 MHz to optimum with C 57 (transition tirme
€ 28 ns).

. Set FUNCTION switch to triangle.

. Adjust drop of amplitude at 5 Mkz to ~ .5 d2 with C Z3.

. Set frequency to 5 x 1 Mz,

. Adjust frequency of output signal to 5 MHz - 1 % with R 1GC and,

it necessary, with C 30.

Set frequency to C.5 x 1 iihz.

Adjust frequency of output signal to 500 kHz % & % of limit
value with R 113,

. Set freGuency to 5 x 1GC kkz.

Adjust frequency of output signal to 50C kHz = i & with R 101.

. Set frecuency to 5 x 10 kHz.

. Adjust frequency of output signal to 58 kHz ¥ 1 % with R 102.
. Set frequency to 5x 1 kHz. |

. Adjust freguency of output signal to 5 kiz + 1 % with R 103.

Set frequency to 5 x 100 Hz. _
Apjust frequency of output signal to 50C Hz £+ 1 % with R 1C4.
Set frequency to 5 x10‘Hz.

. Adjust freqguency of output signal to 50 Hz ¥ 1 & with R 105.
. Set frequency reading to 5 with potentiometer FREGUENCY, R 124.
}. Check freguencies in all sub-ranges. Deviations of ¥ 5 % of full

scale values are permissible in sub-ranges x 1 M, x .01, x.1, x 1,
and csviations of * 2 % of full scale values are permissidle in
all other ranges. If necessary, readjust with R 103. Set switch
FREG RAMGE Hz to 10 and pctentiometer FREQUENCY fully anti-clock-



40.

41.

42.

wise. Adjust signal symmetry vs. time with R 320.

Check signal at TTL OUT. Hi-state voltage must be + 4 V ... + 5V
at the unloaded output.

Establish measuring set-ug as follcws: Switch BC CFFSET to off,
switch ATTEMUATION to O d7, switch FUNCTION to AMPL/DC, and switch
DISPL IODE to DC. Adjust read-out value to 0. Set switch DC CFFSET
to 0l and turn potenticmeter OC CFFSET fully clockwise. Ccnnect
digital multimeter (range 20 V d-c) to the unloaded output of the
unloaded output of the generator. Align reading cf the generators
display to that of the multimeter.

Set FUNCTION switch to rectangle and switch DISPL MCOE to AC.
Switch off DC OFFSET (tocgcle in down pesition) and set switch
FREQU RAMGE Hz to 130. Turn potentiometers FREQUEWCY anc ANPLITUDE
fully clockwise. Connect digital multimeter (range 20 V a-c) to
the unloaded generator output and align the reading of the gener-
ators display to exactly twice the value indicated by the digital
multimeter with R 475.

. Connect frequency ccunter to the TTL OUT connector of the gener-

ator and set switch DISPL MCDE to FREQ and switch FREQ RAMGE Hz to
10 k. Turn potentiometer FREQUENCY fully clockwise. Align the
reading of the generators display to that of the frequency counter
with R 472.




	1 General Information
	1.1 Introduction
	1.2 Block diagram
	1.3 Technical Data
	1.4 Accessories

	2 Directions for use
	2.1 Putting into service
	2.2 Operation
	2.3 Description of circuit
	2.4 Circuit diagram
	2.5 Parts List
	2.6 Equipment diagram
	2.7 Maintenance and repair
	2.8 Adjustment procedure


