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ABSTRACT

This paper describes the technology on transmitting a single super fast waveform signal
in real-time and introduces the general situation of the telemetry transmitter in vehicle.
The equipment is a FM system in view of RF frequency, it is a pulse system in view of
RF power. This equipment can transfer not only super fast waveform signals but also
slowly varying conventional telemetry signals. The design is very novel. It is a multi-
usage telemetry transmitter in vehicle.
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INTRODUCTION

In some radio telemeter of flight objects, a special and very important telemetry signal,
except for slowly varying conventional telemetry signals, is often met. The signal is
called super fast waveform signal. There is distinct difference between this super fast
waveform signal and slowly varying conventional telemetry signals. This super fast
waveform signal is always a single pulse that lasts several micro-seconds, its information
is realized on the waveform; for example, the forward edge of the pulse, the width of the
pulse and the concavity at the top of the pulse.

It is very difficult to measure this kind of waveform signal because the signal is singular
and quick. There are two ways to measure this super fast waveform signal, pre-
processing and transmission in real-time. Pre-processing is that the narrow pulse
waveform signal is transmitted in the conventional channel after it is sampled and coded.
In fact, the super fast waveform signal is slowed and then is transmitted to the ground.
Having enough time for this transmission is the prerequisite in the method. But in most of
cases, we do not have enough time, therefore, transmission in real-time is necessary.



CHOOSING THE SYSTEM OF TRANSMITTING THE
 SUPER FAST WAVEFORM SIGNAL IN REAL-TIME

Whether the super fast waveform signal is transferred in an AM system or in a FM
system, there are difficulties. If an AM system is adopted to complete the transmission of
the super fast waveform signal, the power of the transmitter should be direct proportion
to the square of the amplitude of the signal which is measured. That is say, when the
amplitude is changed, there should be a certain varying range of the transmit power. If
the maximum amplitude is five times the minimum amplitude, the relevant transmit
power ratio should be twenty-five, thus the transmit power of the largest signal is 800W.
However, the transmit power of the smallest signal is only 32W. It is clear that the
transmit power should be raised in the transmission system if the super fast waveform
signal is transmitted in an AM system. Otherwise the power margin or the transmission
quality of the small amplitude can not be guaranteed .On the other hand, we need a high
power linear amplifier whose power dynamic range is large in an AM system. But this is
very difficult to realize in engineering.

If a FM system is used to transmit the super fast waveform signal, the problem of the
large linear dynamic range does not exist. The transmit power is always regular in the
continuous wave FM system transmitter no matter what happens to the amplitude of the
super fast waveform signal. In this case, it is not necessary that transmit power is linear.
But, in a FM system, there is an other problem that the transmit power should be
relatively large because of the wide frequency band of the super fast waveform signal and
the bad transmission condition, which brings difficulty in researching the transmitter.
There is no power margin if the power can not be increased, so the transmission quality
can not be guaranteed. On the other hand, the time that the super fast waveform signal
lasts is very short, and the utilization ratio of transmit power is very low. This causes this
design of a telemetry system to be unreasonable.

There is a good transmission system called FM-AM mixed system that combines an AM
system with a FM system. It overcomes not only the problem of large dynamic range and
large power linearity in an AM system but also the problem of the small power margin
and the low power utilization ratio in a FM system.

THE DESIGN SCHEME TO TRANSMIT THE SUPER
FAST WAVEFORM SIGNAL IN REAL-TIME

The slowly varying conventional telemetry signal must be given consideration in the
telemeter to transmit the super fast waveform signal in real-time. It is necessary to mark
the super fast waveform signal in order to distinguish the super fast waveform signal and
the slowly varying conventional telemetry signal. This mark is also called the address



code of the super fast waveform signal. Thus, the two signals can be distinguished when
they are received and demodulated.

In the engineering application, the appearance of the super fast waveform signal is
controlled by the trigger signal that comes from the control system. There is an accurate
time interval between the two signals. We can produce a series of code pulse by use of
the time interval and look at the code pulse as the address code of the super fast
waveform signal .The time relation between them is displayed in figure 1.

Figure 1. The time relation between super fast
Waveform signal and address code

 Frame of transmitter to transmit super fast waveform signal is displayed in figure 2.
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Figure 2. FM-AM Transmitter Block Diagram

When we need to transmit the super fast waveform signal, at first, the trigger signal
sparks the address-code generator to generate a special address code that then is sent to
the multi-function modulator. The continuous wave that is outputted from the oscillator is
cut into RF pulses in the multi-function modulation. These pulses pass through the power
amplifier and then are sent out. The super fast waveform signal that is measured will then



appear. The signal is sent not only into the multi-function modulator to produce a
modulation pulse that opens the output channel, but also into the FM oscillator to be
modulated. The microwave switching control pulse that comes from the multi-function
modulator and the super fast waveform signal that is added to the FM Oscillator are
synchronized. The signal that comes from microwave switching is a RF pulse that has
FM information, its frequency changes with the change of the super fast waveform
signal. Transmission progress of the super fast signal is shown in figure 3.

Figure 3. Transmission progress of super fast waveform signal
(A.B.C.D.E.F.G: in figure 3 shows the corresponding waveform in figure.2)

From the operation progress described above, we can easily found that this equipment is
not only a FM system transmitter but also a pulse system transmitter. It is different from
the common pulse system transmitter. In a common pulse system transmitter, its RF
frequency is regular during the pulse, but the frequency of this equipment change with
the waveform of the signal measured. That is saying, the RF frequency deviation
embodies the waveform of the signal measured. This equipment is different from the
common FM system transmitter. In a common FM system transmitter, its output power is
regular, the output power does not change whether the signal measured exists or not.
Only when the signal measured emerges, does equipment output power. So it is a FM
system transmitter in view of the frequency, and it can be called a pulse system
transmitter in view of the power.

CONCLUSION

We designed the transmitter from the angle of transmitting super a fast signal in real-time
.In fact, it can also transmit slowly - varying conventional telemetry signals. The
conventional telemetry signal which is acquired in the data acquisition set is sent into a
multi-function modulator , the multi-function modulator generates a modulation pulse



that has regular width and amplitude, and the continuous wave that is generated in the
Oscillator ( frequency doesn’t need to be modulated ) is cut into RF pulses by the
microwave switching that is controlled by the modulation pulse, after these RF pulses
pass through power amplifier, they are transmitted to the ground receiving station. In fact,
this is a common pulse system transmitter. A multi-function modulator controls the time-
logic relation between the conventional telemetry signal and the super fast waveform
signal. This equipment is generally situated in the conventional Telemeter State. When
the super fast waveform signal is sent out, the multi-function modulator cut off the
transmission of the conventional telemeter signal automatically. After the super fast
waveform signal is sent out, the multi-function modulator returns to the conventional
Telemeter State automatically.

ACKNOWLEDGEMENTS

Thanks to Professor Liu Shiyan for his advice, also associate professor Zhuang Huichen
and senior engineer Liu Yu for their cooperation and help.

REFERENCES

[1] Xie Mingxun, <Re-entering Telemetry Technology> , National Defense Industry
Publishing House,1992.

[2] Yang Honglin, “ Technology and application of solid state Microwave pulse power
combine ,” The Eighth Annual Nation Remote Control and Telemeter Technology
Conference Proceeding, 1995.


