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FOR NORMAL OPERATION

Coaxial cable from FREQ OUT to DRIVER IN (connected to instrument)

Coaxial cable from one of the DRIVER OUTPUTS to TTL/ECL IN {connected to instrument)
Turn INP OFFSET knob fully COUNTER-CLOCKWISE (VERY IMPORTANT!)
Inner pair of DRIVER OUTPUTS must be terminated into 50 ohms (VERY
IMPORTANT!). Termination resistors are attached to instrument.

Set duty cycle knob to 5.0 (50%).

Set trigger level of your oscilloscope system to approximately +300 mV.
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OTHER IMPORTANT INFORMATION

1. Terminate TTL OUT into 50 ohms if not used. (Termination resistors are in place)

2. Terminate unused ECL OUT if only one output is used.

3. PLEASE USE CONNECTOR SAVERS FOR THE OFTEN USED CONNECTORS
WHENEWVER FOSSIBLE! ¥
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STANDARD ACCESSORY KIT FOR
MODEL PG1000A PULSE GENERATOR

(UPDATED)

2 ea. Semi-rigid coaxial cables (elbows)

5 ea. 50 ohm termination resistors (SMA male)
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MODEL PG 1000A GENERAL DESCRIPTION

CHAPTER 1

INTRODUCTION

1.1 GENERAL DESCRIPTION

The PG 1000A Pulse Generator is a high-performance pulse source which
offers many capabilities not presently available in any existing pulse
generator. Although the internal frequency source is limited to a lower
frequency of 1 MHz, the range can be extended down to dc with any existing
signal source. The duty cycle can be set over a wide range with a 10-turn
precision potentiometer. One of the unique capabilities of the PG 1000A is
that subnanosecond-wide pulses can be produced even at repetition
frequencies approaching dec. This is achieved by a separate driver
amplifier whose reverse termination is brought out to the front panel. In
the normal mode of operation, the reverse termination is terminated by two
SMA 50 ohm termination resistors which are provided with the instrument.
Only if short pulses independent of repetition rates are desired, one
reverse termination is replaced by a shorted transmission line. The length
of the line then determines the pulse width. The minimum pulse width is
500 ps for ECL and 2 ns for TTL outputs respectively.

Obviously, the driver amplifier can be used also for general Time-Domain
Reflectometry (TDR) applications. Usually, TDR applications are performed

with special sampling plug-ins, but with the PG 1000A Pulse Generator, this
capability is built into the generator source. For more detailed applications
of the PG 1000A, please refer to Chapter 3.

This chapter describes precautions and instructions for first-time users
of the PG 1000A Pulse Generator. In Chapter 2, the principle of operation
of the PG 1000A will be explained because its operation differs quite
significantly from other pulse generators. To emphasize the versatility of
the instrument, all input and output connections of the various parts of
the pulse generator are brought out to the front panel. Cable connections
are therefore required before the instrument will function in the desired
way. Cables for this purpose are supplied with the instrument. The
instrument is equipped entirely with SMA microwave connectors to assure
good high-frequency, low aberration performance. However, SMA to BNC
adapters are supplied with the instrument for those who want to work with
BNC cables and connectors. In Chapter 3, some special applications will
be outlined.
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MODEL PG 10004 FIRST-TIME USE

We are pleased to let you know that there will be no maintenance required for
the PG 1000A. In fact, the instrument does not have a single adjustment
for the many high-frequency functions in the pulse generator. The only
ad justments are in the power supply to set the supplies to within 1%
tolerance. We do not recommend any service to be performed by the user.
The instrument uses many precision laser—trimmed chip components and many
carefully selected active devices. Should any service be necessary, we
recommed that you follow the procedure outlined in Chapter 4. We
guarantee a 3-workday turn-around on any service whether or not the
instrument is in warranty. A 24- hour turnaround service is typical.

The specifications of the PG 1000A Pulse Generator are outlined in
Chapter 5 and the performance check procedure in Chapter 6. Finally, the
warranty information is given in Chapter 7.

1.2 FIRST-TIME USE OF THE INSTRUMENT

After the instrument has been unpacked, check for any shipping damage.

WARNING

If the instrument is forwarded to another country
with 220 V line voltages please reset the power
switch which resides inside the instrument.

If your power requirement is different from setting selected by the
manufacturer (usually 110 V), you may select the proper voltage setting as
follows: unscrew the two screws on the back of the top panel. Remove the panel
by sliding it out., When viewed from the front panel, the power select
switch can be seen at the back, left side. The power select will read
either 115 V or 230 V., Select the proper voltage setting by using a
screwdriver. The 115 V setting will cover the range from 100 V to 130 V,
and the 230 V setting will cover the range from 200 V to 260 V. The
frequency should be between 50 Hz to 60 Hz. The correct fuse for 115 V is
1.6 A, and for 230 V, 0.8 A, both quick acting. For 115 V operation, the
fuse holder is usually equipped with an adapter which will fit the 1/4 X
1-1/4~ inch type fuse. For markets outside the United States, an adapter is
used which accepts the 5X20 mm fuse more commonly used overseas.

The instrument is shipped without a power plug to some countries outside
the United States. In such cases, the instrument is equipped with a power
cord which meets the international color code for power connectors. After
correct voltage and fuse have been checked, the instrument will almost be
ready to be connected to the power outlet.
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CAUTION

Never operate the PG 1000A without reverse
termination at the DRIVER OUTPUTS. Avoid
making connections to any outputs while the
instrument is one. Discharge coaxial cables
before making connections to the outputs.

When the instrument is shipped, the reverse terminations of each of the
DRIVER OUTPUTS are terminated by two 50 ohm SMA terminations. This will be
the normal mode of operations for the instrument.

CAUTION

Never apply more than plus 5 V or minus 5 V to any
of the input or output connectors because this can
cause immediate and permanent damage to the
instrument. Be cautious when using transmission
lines. They may have a large charge stored in
them. Also, ac—-coupling may produce a large spike
when connections are made to any of the inputs or
outputs.

However, no damage is caused if any of the outputs is shorted to ground.
Tt should be pointed out that none of the inputs and outputs are protected
against any overloads other than specified, no matter how short in
duration. With these precautions in mind, we now proceed to the standard
operations of the instrument as a pulse generator:

‘Standard Operations:

Connect SMA-to-BNC adapters to the following: FREQ OUT, DRIVER IN,
DRIVER OUTPUTS, TTL/ECL IN, and ECL OUT output connectors. It should be
pointed out that the two left DRIVER OUTPUTS are electrically connected to
the same driver output transistors. Similarly, the two right DRIVER
OUTPUTS are electrically connected to the same but complementary output
transistors. The SMA terminations, however, should be connected to the
inside-pair outputs or the outside-pair outputs to assure equal electrical
length. Now connect one BNC cable from FREQ OUT to DRIVER IN and one BNC
cable from one of the DRIVER OUTPUTS to the TTL/ ECL IN connectors. Use
two additional BNC cables of equal length (not provided with instrument)
and connect to any real-time oscilloscope (50 ohm terminated) or sampling
scope. Use two X10 pads in front of the vertical plug-in inputs. Set the
DUTY CYCLE potentiometer to read 5.0. Turn the INP OFFSET potentiometer to
the extreme counter-clockwise position (important). Set FREQUENCY BAND to
1-3 MHz range. Use internal triggering for the time being and set
time-base to 500 us/DIV. Set vertical sensitivity to 200 mV/DIV,
dc—coupled. Turn-on the PG 1000A . The power-light switch should be
illuminated, and the fan in the instrument should be heard when the POWER
switch is depressed and turned on.

Now you can start "playing" with the pulse generator. Observe what
happens when you turn the OFFSET A and OFFSET B potentiometer or the
AMPLITUDE potentiometer. You will observe that the dc output levels may be



MODEL PG 1000A STANDARD OPERATIONS

set independently, but that the AMPLITUDE potentiometer affects both

outputs equally. Now observe when you change the DUTY CYCLE. You should

be able to adjust the cycle over a 10% to 90% range. As you reach the

extreme settings of the DUTY CYCLE potentiometer (approaching O or 10.0),

the display will disappear altogether. As a good practice, always start at

a 5.0 setting when you go to higher frequencies because the duty cycle range
reduces. The frequency can be varied in each frequency band by the FINE tuning
knob.

In essence, the above is the complete procedure for the use of the pulse
generator in its standard operating mode as a high-speed ECL pulse
generator. Note that you may use the TTL outputs in the same fashion at
the ECL outputs. In fact, both ECL and TTL outputs may be used
simultaneously, In Chapter 3 a number of special applications will be
outlined.

NOTE |

If the instrument does not work at all, follow the
procedure as outlined in Chapter 4. We also

recommend that you check to see that all the

internal cable connections are securely in place.

It is possible that very rough handling during shipping
may have loosened some of the cable connections.



MODEL PG 1000A PRINCIPLE OF OPERATION

CHAPTER 2

PRINCIPLE OF OPERATION

The operation of the PG 1000A Pulse Generator differs quite significantly
from others on the market because it basically uses highly linear wideband
amplifiers with precision overdrive characteristics to produce a squarewave
output, Therefore, basically, only a sinusoidal source is required to
drive these amplifiers to obtain a squarewave output. For lower repetition
rates, however, the slew-rate of the sinusoid would be insufficient to
achieve a fast risetime; therefore, for lower frequencies, the sinusoidal
signal from the signal source FREQ OUT is preshaped.

A photograph of the front panel view of the instrument is shown in
Figure 1 (next page); the corresponding building block diagram of the pulse
generator is shown at the bottom display. The front panel adjustments and
connectors are as follows:

(1) POWER on—off switch:

(2)

If depressed, the instrument is turned on which is indicated by an
orange light on the front panel, and by the starting of a famn
inside the instrument. If the POWER switch is depressed again, the
instrument will turn off. Do not turn on and off the instrument in
rapid succession.

FREQUENCY BAND select switch:

This switch selects the internal signal generating source. From

1 MHz to 350 MHz the output is a squarewave, and duty-cycle is
controlled by the DUTY CYCLE 10-turn potentiometer. Above 350 MHz,
the output at FREQ OUT is sinusoidal, and the duty cycle will be
controlled directly in the DRIVER AMPLIFIER. The fine adjustment
of the repetition frequency is achieved with the FINE
potentiometer. The repetition frequency is directly displayed in
the window with high accuracy and resolution (crystal controlled).
If the switch is in the OFF position, no frequencies are generated
internally in the instrument. This mode is desirable for avoiding
any possible interactions if the DRIVER and TTL/ECL AMPLIFIERS are
used as linear amplifiers. The frequency display is also
deactivated in this mode.
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Fig. 1 Front view (top display) and basic building block diagram (bottom display) of the Model PG 1000A
Pulse Generator from Colby Instruments, Inc.
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