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Measurements on a double-converting front-end
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Fig. 1: Block diagram of DUT

Vector Network Analyzer ZVR is able to control
two external generators via the IEC/IEEE bus in
the frequency conversion mode. This feature
allows to make automatic measurements on
DUTs with up to two frequency converters. For
the measurement of the conversion response
over the whole frequency range, one of the two
generators must be swept. Since this frequency
variation is controlled via the IEC/IEEE bus, the
sweep time must be increased (automatically)
depending on the used generator. Very short
sweep time is possible by the use of a generator
SME or SMP and the IEC+TTL remote mode. In
this case the generator operates in the fre-
guency list mode triggered by ZVR.
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In order to obtain a high accuracy of frequency
conversion measurements, the option Power
Calibration ZVR-B7 is necessary. With this op-
tion the frequency response of the internal
source and front-end of the ZVR will be cor-
rected. Therefore errors at different input and
output frequencies are avoided. S11, ¥521%and
S22 measurements can be done.

Another method to increase accuracy is to use a
reference converter (Option Reference Mixer
Ports ZVR-B6) which serves to generate a ref-
erence signal. The advantage of this kind of
measurement is that no power calibration is
necessary and the phase and group delay differ-
ence to the reference converter can be meas-
ured. The disadvantage is that no absolute val-
ues of conversion gain and conversion delay are
available.

7 November 1996



2

Test setup with external reference converter (front-end)
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Fig. 2: Test setup
3 Measurement results
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Fig. 3: Frequency response of front-end
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Fig. 4: Frequency response and delay difference to a reference front-end and

input and output reflection
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Fig. 5: Frequency response in the narrowband and wideband range
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4 Measurement settings

CARBITRARY: SYSTEM FREQUENCIES

“F.L.JNDAMEN'I'AL FREQUEWZY: 10 kHx ... 3.5 CGHz

|
FREQ OM | POWE R HUM| DEM| «F |[DFFSET RESULT
INT SRC =10 dam|( |1 1 Y F = |[10KkHz,.3.50Hz
EXT sret [+ | o dam ¢ |1 1 GxF |[+4. 341 GHz = |4,348Hz, .7, B4GHz
EXT SRCE |+ || O dBm 3.6 GHr = |3 68H=
RECE INE (] 1 YoF ||[+741 MHz = |741 MHz

ExT SOURCES COMFIL
SRC|REMITE | 1IEC ADOR|  TYPE
L1 [[ec  [[zs SMPOZ
L2 | IES 1% SMT08

Fig. 6: Frequency response

ARBITRERY SYSTEM FREQUENTIES

.FUNDAMENTAL FREQUEMCY: 900 MHz .., 1.1 OHz

FREQ aM | POWE R ML pEN|[ «F |[CFFSET RESULT
INT SRC -10 el [ 1 i Yo F S0 MHz, . 1,1C0HZ
E¥T sRc1 |+ | a dam [ o 1 YoF |[+5,.341 &Hz 5, 346Hz
ExT sz |+ | 10 dom 3.6 GHz 3, 8GHE
RECE IWE ¢ |1 1 JuF | =1.741 @Hz B41 MHz, 641 MHz

ExT SAURCES CONF IC
SRC|REMOTE | IEC ADOR|  TYPE
L1 | IEC 78 SMPOZ
[z l0ee e SMT06

Fig. 7: Selectivity at 1 GHz (narrowband)

ARBITRERY SYSTEM FREQUENTIES

.FUNDAMENTAL FREQUEMCY:  BO0O MHz .., 1.4 OHZ

FREQ OM || POWER ML CEMI| «F J|OFFSET RESULT

INT SRC =10 dBm|{ |1 ] JrF EO0 MHz, 1, 4CGHz
EWT SRC1 | a dBm |1 |0 1 J«F [|+5.341 GHz 5.34CH=z

E¥T SRCI ||~ 14 dBm 3.8 GHz 3. 6CHz

RECE IWE [l | 1 GxF | —1.741 CHz 1. 14CH=, 341 MH=

ExT SAURCES CONF IC
SRC|REMOTE | IEC ADOR|  TYPE
L1 | IEC 78 SMPOZ
[z l0ee e SMT06

Fig. 8: Selectivity at 1 GHz (wideband)
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