














may add up to #=0.5 dB to the overall accuracy.
This additional 0.5 dB is due to slight deteriora-
tion in the detector linearity, a larger temperature
coefficient and increased metering error. Thus,
it is always recommended that the vernier only be
used in the top 10 dB of its range and the step
attenuator be used for greater attenuation. The

top 10 dB range can be used to set all levels
down to —137 dBm. From —137 dBm to —145
dBm, the lower 8 dB of the vernier must be used.
Thus far, we have discussed the worst case
specifications. Let's see how we can get the best
level accuracy.

3. BEST LEVEL ACCURACY

We can obtain the best level accuracy by cali-
brating the RF output with a power meter at a
fixed frequency, fixed vernier setting and a rela-
tively constant ambient temperature. This ap-
proach eliminates four sources of error:

1. Flatness

2. Variations with temperature
3. Detector and meter linearity
4, Vernier error

However, the accuracy obtained depends on
the VSWR of the thermistor/thermocouple and
the absolute output level. This discussion as-
sumes that we use a 1.05 VSWR* thermocouple.

In the top two positions of the Output Level
Control, i.e., from +19 dBm to —7 dBm using all
18 dB vernier range, the best level accuracy we
can obtain is <=0.07 dB. This error consists
entirely of the measurement error (primarily from
mismatch). From —7 dBm® to —145 dBm, the best
level accuracy we can obtain is <==1 dB; this
error, however, consists mostly of the step at-
tenuator cumulative errors.

Calibration with a power meter is a very simple
matter. From +19 dBm to —7 dBm, simply con-
nect the 8640A/B directly to the power meter and
set desired output level, as shown in Figure 9.
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Likewise, from —7 dBm to —145 dBm, connect
the 8640A/B directly to the thermocouple. Set
the vernier in the top 10 dB of its range,® and set
the Output Level Control to —10 dBm? and the
power meter to the best resolution position. Ad-
just the vernier so that the power meter reads
the least significant digit of the desired output
level and attenuate the required number of steps.
For example, if the desired output level is —73
dBm, adjust the vernier so the power meter reads
—3 dBm, i.e., output level is —13 dBm; now leave
the vernier in position and attenuate six steps to
get —73 dBm ==1 dB. Likewise, if —128 dBm is
desired, adjust the vernier so that the power
meter reads —8 dBm.® Attenuate twelve steps
to get —128 dBm ==1 dBm.

Within the range of —7 dBm to —145 dBm,
output level accuracy after calibrating with a
power meter is substantially that of the step at-
tenuator. Typical attenuator accuracy is <+0.9
dB and mismatch error is <=+0.03 dB.

Summary: By eliminating the above sources of
error a useable accuracy of =1 dB is achievable
down to —145 dBm.
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Figure 9. Calibration with a power meter.

4]f detection element VSWR is 1.2 or more, use a pre-
cision 10 dB attenuator to reduce mismatch as de-
scribed earlier.

9In the range overlap from +5 to —7 dBm, accuracy
is better with step attenuator out of the signal path.

8Below —137 dBm, lower 8 dB must be used.
TActual output level from —7 to —17 dBm.

88640A/B level meter reads +2 dBm.
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