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1 Hz to 260 kHz APN

® Synthesizer

® 50 pV to 20 V - balanced and
unbalanced

® Source impedance settable to values
between 10 Q and 640 Q

Test Set
APN

with integral voltmeter
50 uV to 50 V

@ Floating

® True rms at
— generator output
- test input

IEC625Bus ) |EEE 488

ROHDE&SCHWARZ



CHARACTERISTICS

Frequency resolution 1 Hz over the whole range, Level sweep
0.1 Hz at frequencies below 20 kHz

Frequency accuracy fully digital signal generation,
error less than 4 x 10-85,
minimal drift, equal to that of the
crystal reference

Frequency setting phase-continuous,

neo settling time,
response time <15 ms

Source impedance

Other signal shapes

Frequency sweep fast,
phase-continuous,
synthesizer accuracy,
START, STOP, STEP, TIME/STEP
selectable

Synchronization

output
Operation
Memory
Output voltage 50 pV to 20 V (50 pV to 10 V when
Z|.Dad = ngume], the Units avallable
are: V, dBV or dBm as EMF or as Display
Vload
Output short-circuit-proof, Remote control

a voltage of up to 50 V can be
superimposed on the balanced,
floating output

continuous electronic sweep

over 20 dB,

START, STOP, STEP, TIME/STEP
selectable

the 10- to 640-Q range is covered in
5-0 steps. A single, user specific
value can be added

triangular, square and sawtooth
from 1 Hz to 20 kHz

TTL/HCMOS logic signals having
the same frequency as the
output signal

via keypad and spinwhesl

non-volatile storage of 20 complete
front-panel setups

alphanumeric display for all
parameters and operating modes

for all functions; talker mode for
reading out frequency, output voltage,
source impedance and voltmeter
display



Models and option

There are three versions of the Generator APN, and an option
which can be fitted to each model.

APN 02 Generator 1 Hz to 260 kHz, synthesizer,
output configurations: balanced floating, balanced
grounded, unbalanced

APN 04 Like the APN 02, but with integral voltmeter for
measuring the output voltage or external voltages.
It has a remote-control interface to IEC 625 -1
and |EEE 488

APN 06 Like the APN 02, but with square signal in the
frequency range 1 Hz to 260 kHz and variable level.
It has a remote-control interface to IEC 625 -1
and IEEE 488

Option  Reference-frequency input/output for external
APN-B1 synchronization and to obtain an output voltage
proportional to frequency or level

Characteristics and uses

Frequency range 1 Hz to 260 kHz

Freguency generation is completely digital, The advantages of
this are:

The output signal has crystal accuracy, high frequency resolu-
tion and fast phase-continuous frequency adjustments without
transients. All these features make possible a sweep which is
indistinguishable from a true analog sweep. Thanks to the high
frequency resolution of 1 Hz over the whole range and 0.1 Hz
in the range below 20 kHz, measurements on extra narrow
bandwidth DUTs such as crystal filters are possible. The 0.1 Hz
resolution allows the use of tone sequences to all known stan-
dards. Error-free measurements on filters with steep skirts or on
narrowband DUTs are only possible if frequency adjustments
are phase-continuous — this is the case with the APN.

Output voltage 50 uV to 20 V

The output signal is generated by means of D/A conversion so
ensuring an extremely high level accuracy. Because of the low
minimum level, all the levels likely to be required in practice can
be obtained without the use of external attenuators. For
checking the linearity of amplifiers and for dynamic tests on
ALC circuits, the signal can be swept over 20 dB without inter-
rupting the level, The start and stop level, the step size and the
step time are selectable. The output level can be set in V, dBVY,
dBu or dBm. There are three possibilities:

Voltage (V, dBV, dBu) the voltage across a resi-
stance Rigad = Rsource 1S 58t
and displayed

the EMF is set and displayed
the power dissipated by a
resistance Ripad = Rsource

is set and displayed

EMF (V, dBV, dBu)
Power (dBm)

Signal quality

Over the whole of the audio range to 20 kHz, distortion is below
0.05 % ; up to 100 kHz it is below 0.1 %. When a DUT requires
a balanced feed, the exact balance of the two signal compo-
nents is of utmost importance. The fully balanced design of the
two output signal branches ensures this. The unbalance caused
by residual signals is more than 60 dB below the set signal
level.

Source impedance

The APN's source impedance can be set to any value between
10 Q and 640 Q in 5-Q steps and so covers practically the com-
plete range of system impedances.

Output configurations

The APN's output signal can be balanced floating, balanced
grounded or unbalanced grounded. Balanced signals are re-
quired for telephone systems and acoustic measurements.

Display showing current settings,
option fitted, the IEC-bus address,
special functions and error messages

finnn,
uuuum

SYNC  V METERexy ouTPUT
BALANCED

APN 04: voltmeter input
APN 08: square signal output output

TTL/HCMOS Balanced
signal output output

Selecting |
output cor

Unbalanced



HANGE 13.0 dfin

Measured spacing for
harmonics > 80 dB,
signal 20 kHz, 10V
into 50 €, resolution
20 kHz/div.

Display
DISPLAY EINE ~100.0 48 Good suppression of
: sidebands produced by
the AC line and micro-
phonism; signal 1 kHz,
resolution 50 Hz/div.

Voltmeter data:
Measurement range
INT operating mode

EXT operating mode

HFAR -S00-8 Hz
NBM 3 Mz BT 473 BEC

APN 06
APN 04

external voltages.

e Sweep

\PN 04 FUNCTION V METER SWHEP

aw Ty
o Myyum ow OCJ
FREQ - =
&)
J

PARAMETER

AUTD
BREAK FREQ

C SWEEP =
_J  nANGE

OFF 9

LEVEL

f on LIN vaR e TiME/
SWEER 0fF ‘ l 06  STEP (;] STER

Signal ON/OFF Voltmeter operating

made (APN 04)

Additional features of models APN 04 and

When a level is entered, the level shown by the display is only
the same as the level across the load when the load impedance
is equal to the source impedance. If the load impedance is not
known, the voltage drop must be measured. Using the APN
04's integral voltmeter (true AMS, AUTO RANGE, RANGE
HOLD), the display always shows the true load-dependent out-
put voltage. The voltmeter has its own input for measuring

Trend display

A-display

GENERATOR APN

80 pV to 50 V

measures the voltage between
balanced output terminals a and b;
measures the voltage between the
inner and outer conductors of the
coaxial output

measures the voltage between the
inner and outer conductor of the
(floating) V-METERExT input
voltage or power at output termi-
nals; when dBm is selected, the
power dissipated in Rigad = Rsource
is shown

when there s a voltage change,
the trend is shown by UP or
DOWN symbols

shows the difference between
measured result and a reference in
V or dB

To process the results using analog methods, a voltage which

is proportional to the result is output. Numerical processing can

be performed using the |EC bus in talker mode. Thanks to its
integrated test functions, the APN 04 is an ideal, handy AF test
set for determining the transmission characteristics of AF paths

and control systems.

APN 06

As well as sinusoids, the APN 06 can generate square signals
whose level can be adjusted. These signals are output at a
separate connector. The unit is also ideal as a stimulus for bipo-
lar logic, for use in digital control systems and for overload

measurements on analog devices.

Selecting the parameter
to which the entered value Entering magnitude
figuration Operating mode operating mode and variation are referred

and unit

Varying the current parameter

VARIATION

Switching over from
remote to manual mode,
entering and displaying
the IEC-bus address

REMOTE 0

Lot
1EC ADD

D s1o
c ot

2

] SPEC
, FUNC

844.6001.04

MADE IN GERMANY Q‘

Storing and calling
up to 20
front-panel setups

Entering and displaying
special functions



APPLICATIONS

Range of applications Advantages of the APN

Routine lab and service high output voltage, Ultrasound measurements synthesizer accuracy,
dept measurements flat frequency response, external synchronization

frequency and level sweep, possible,

synthesizer accuracy, high output level

integral voltmeter

Automation and control frequency and level sweep,

Radiotelephone high frequency resolution, floating output, high voltage,
measurements no phase hits when frequency square signal with adjustable
(test systems, multi-tone changed, level
modulation, synthesizer accuracy,
selective-call integral voltmeter
tone sequences, SSB)
Transmission measurements Distortion measurements

X autout

-1

Spectrum analyzer

— -— i

== * 5 Analog output
Valt- Cutput
meter | |
H ;? = e H
& el
oo || RS |
Device under test | '
i XY recorder .
Telemetry fast frequency selection with AF transmission systems selectable source impedance
no settling time (telephone) floating and balanced output
configurations
Acoustics (loudspeakers, low distortion,
microphones) selectable source resistance, Determining the load selectable source impedance,
floating and balanced output impedance simultaneous display of load
configurations, frequency voltage and EMF
sweep (Vicad = /2 EMF if Rsource =

Ricad)

Cool
@)

(fefleRe]

~EERE

B0 0aT0 0 1 ot v

Gr

Device under test

Computer-controlled test setup for transmission measurements



SPECIFICATIONS

BAL FLTG
5/ 2 &
e

=
Ao b
— ¢

Frequency
Aange
Resoiution

Switching time (after reception of last
character via |[EC bus)

Frequency error {after 10-min wa.rmup
tmef === : E

Aging . -

Signal output
Impedance |

Balanced, floating e
Balanced, grounded . .. ... ... .-
Unbalanced :

Impedance error ..

Lavel
Units
Balanced, ﬂoa!lng

Balanced, grounded
Unbalanced . ..

Level resolution ..

BAL GND
Rzpo
S
Ay
=

1Hz to 260 kHz
1Hz, 0.1 Hz at f <20 kHz

15 ms

<4x 107 + aging error
<1073 year

antry via keypad

(nominal values =640 & to
customer specifications)

10 to 640 L} in 5-1 steps

2x (5to 320 Q) in 2 5-0 steps
10 to 640 & in 5-01 steps
=i

¥, dBV, dBm

100 puV to 20 V EMF,

lnay = 200 mA (10 ¥ imo 50 Q)
2x (50 pV o 10V E

Imax-= 200 mA (2.x & V into 25 o)
100 p¥ to 20 V EMF,

Imax = 200 mA (10 V inte 50 &)
at least 10 pV or 0,1 dB

Model 06 . .

Square signal . . ...... .o
- =100 ns

Risa/fall time .. ... .. .. ... :
Overl/undershoot .. ... ..... e
Tilt (=500 Hz) .

Remote contral ... ....
System .

Connector ...
Remme—contmllabla funcnons

IEC-bus address . ........... ...
Interface—functions e

TRANSF

l—“?
@_ Rz b

. Generator 1 Hz to 260 kHz; sine and

square signal with adjustable level;
IEC-bus connector
0 to 10V into 100 G

<50
<5 0%

. provided for models 04 and 06
. |EC 825-1 {IEEE 488)

24-contact, Amphenol

. all front-panel functions that can be

set manually, except power
ON/OFF and variation

sel via keypad. 00 to 30

listener and talker

SH1, AH1, T8, L4, BR1, BL1, PPG,
DC1, DTO, CO

Option APN-B1: reference-frequency input/output and output voltage propor-

tional to level or frequency
Input { output frsocn.mnc:',r
Output level . :

Input level .

X-output
e
2680 kHz | :
For sweep t1'1'equr3r'|::\_.I and IeveIJ

Start =

Stop ..
Extra specifications

=0
-]
a
S

5 or 10 MHz, selectable

=02V into 50 Q
cD2to2Vinto S0 Qor

TTL/HCMOS

RIAD | el

Total level error!' .. < 4 05dB
Frequency response - =05dB
Attenuator efror =0.3dB
Level setting time (after receptlnn nl
fast character via |EC bus) - 15 ms
Connectors
Balanced ————————— -.— d-contact female, DIN 41828
Unbalanced - . .. == = BNC

SINAD {signal to noise and distortion), s
typical measured values at f=1 kHz and Rsgyee = Rjpsg = 600 L2, signal
level 1V and 100 pV, balanced and unbalanced

Spel:_tral purity
THD?!

10 Hz to 100 kHz

Sum 2nd to Sth harmonlc 10 H?_ lD
200kHz ...

Harmonics and nonharmonics®

100 to 260 kHz

SYNC output
Frequancy

Dty cycle |
Level . =
Impedance ... .

Sweep, frequency
Digital start-stop sweep
Operating modes ... .

Sweeprange - ..
Stepwidth

Step time . ... .. ..
Output voltage propo rional ta
fragquency |, S
Sweep, level

Digital start-stop sweep

Qperating modes . ... .........
Sweep range - .. .. =
Stepwidth

ST
Qutput voltage prclpumonal to Ia\rel I

APN models
Model 02 |

R e e

Voltrmeter
Function (true AMS)

Measurement range {‘..-'R._ns]
Display

Resolution =
Measurement error'"

(crest factor <3) ..

Input impedance .. .
Analog output

&

< —60dBe {=0.1 %, typ. — 70 dBc)

80 dBc typ-
< —46 dBe [< — 55 dBe typ.)

same as signal output

e
. TTL/HCMOS

50 £

automatic after sawtooth or
triangular signal, single shot,
manLual with knob, lin or log

any value from 1 Hz to 260 kHz
any value =1 Hz (iin) or 1% (log)

- any value between 1 ms and 65 s

010 5% (option APN-B1)

.. as above
. any valug = 20dB

any value above = 10 uV (lin} or
0.1 dB {log)

any value betwasn 2 ms and 66 s
0 to 5V {option APN-B1)

Generator 1 Hz to 260 kHz

Genaerator 1 Hz to 260 kHz;
with voltmeter and |EC connector

digital display, INT / EXT selectable.

voltage difference measurements
in '\ or dB, trend display

50 uV to B0V

3= digits

10 0V

< + 0.5dB (5 Hz to 200 kHz)
< + 1dB {5 Hz to 260 kHz)

. =100 kid
. Oto 10V, proportional to

measured value

GEmbH & Co KG. - D-B000 Manchen 80 -

ROHDE&SCHWARZ Frinted in the Fed Rep. of Germany -

PE 756.71:71.22

Bandwidth 22 Hz to 22 kHz ... ...
Weighted to CCITT _.
Weighted to CCIR

General data

1V 100 pVv

Rated temperature range ... ....... Oto +55 °C

Storage temperature range .. ... . —40to +70°C

Powsr supply 100/120/220/240 V +£10 %
47 to 440 Hz,

Mechanical resistance

Dimensions (B x H x D), waight

Ordering information
Order designation . ..

safety class | 1o VDE 0411 (IEC 348}
shock-tested to DIN 40046,

part 7 (30 g, 11 ms) and vibration
tested to DIN 40046, part 8 ( 5 to
55 Hz, 2g); corresponds to IEEE
B68-2-27 and BE-2-6

- 435 mmx 103 mm x 350 mm, 7.5 kg

. » Generator APN

APN 02 844.8001.02
APM D4 B844.6001 04
APN 08 844.6001.06

Supplied aééesscrlas

Options

. power cable, manual

Reference-frequency input/ output and

output voltage proportional to
frequency or lavel

APN-B1 ., .. B44.8340.02
Transformer 1: 3 APNBZ o co..-.-B44.9700.02
T R ] e A e e B44.9700.04
Recommended extras

19" Adapter . e P e s . 396.4886.00
Set of Front pansl Handles . e REA =R . 986514700
Feed-through Termination SO0 R B44.9352.02
Feed-through Termination 100 Q... AAD 100 ........ ... B44.3400.02
Feed-through Termination 600 Q . .. - RAD 600 .. . B44.8452.02
Two-core cable, shielded, balanced,
with 3-contact connector and
3 banana plugs . APN-ZY ......... . ...BB4.9652.00
Service Kit with test ccnnectur
for unbalance measurements and
a floppy disk for ChBCI(II"I'g the
instrument . o D . B44.9898.00

U Level > 10 mV (EMF), frequency > S5 Hz

2 Level > 100 mV (EMF)

Mihldorfstr. 15 - Tel. (089) 4128-0 - Telefax (089) 4129-2164 - Telex 523703

Subject to change - Data withou

t tolerances: order of magnitude only
4A8/590 {Ro ba)



@ JOR APN 62
ROHDE&SCHWARZ GENERAIS

Model 62 ............c¢icomnsonsin. model APN 62 is a modified version of
the APN 06. It contains an output trans-
former and has different AC supply
voltage ranges

Transformer
Frequency range ................. 20 Hz to 25 kHz
IMPBAANE. .. . oo nis v vie i a5 2 kQ
faveliange . . ... o on s ds s s e 100 uV to 30 V into 2 kQ
Level resolution .................. min. 10 uV or 0.1 dB
Total level Brror ; ... iven i fos v v <+10dB
Frequency response .............. <1.2dB
Attenuator error . ................. <06 dB
Connector ..........c.oviiiiinienn 3-contact female, balanced, DIN 41628

General specifications
POWEr SUDDI s« ivmvivie o v aii & o 94 to 127 V, 188 to 265 V
45 to 440 Hz

All other specifications are the same as those of the APN 06”

Order designation .. ............... » Generator APN 62
844.6001.62

Recommended extra:

Accessory Case ZZT-97 . ............. 396.9936.00

Level > 10 mV (EMF), frequency > 20 Hz
2with the exception of SINAD extra specifications at the condition:
level 100 pV/unbalanced

g GmbH & Co. KG. - D-8000 Miinchen BO- Miihidorfstr. 15-Tel. (089) 4129-0- Telefax (089) 4129-2164 - Telex 523703
HOHDE&SCHWARZ Printed in the Fed. Rep. of Germany - Subject to change - Data without tolerances: order of magnitude only
PD 756.9322.21 890 (Ro ba)



