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This document supports Tektronix Logic Analyz-
er Family Software Version 4.1 and Tektronix Pat-
tern Generator Software Version 1.3 and above.

Warning
The servicing instructions are for use by qualified
personnel only. To avoid personal injury, do not
perform any servicing unless you are qualified to
do so. Refer to all safety summaries prior to
performing service.
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Tektronix warrants that the products that it manufactures and sells will be free from defects in materials and
workmanship for a period of one (1) year from the date of shipment. If a product proves defective during this
warranty period, Tektronix, at its option, either will repair the defective product without charge for parts and labor,
or will provide a replacement in exchange for the defective product.

In order to obtain service under this warranty, Customer must notify Tektronix of the defect before the expiration
of the warranty period and make suitable arrangements for the performance of service. Customer shall be
responsible for packaging and shipping the defective product to the service center designated by Tektronix, with
shipping charges prepaid. Tektronix shall pay for the return of the product to Customer if the shipment is to a
location within the country in which the Tektronix service center is located. Customer shall be responsible for
paying all shipping charges, duties, taxes, and any other charges for products returned to any other locations.

This warranty shall not apply to any defect, failure or damage caused by improper use or improper or inadequate
maintenance and care. Tektronix shall not be obligated to furnish service under this warranty a) to repair damage
resulting from attempts by personnel other than Tektronix representatives to install, repair or service the product;
b) to repair damage resulting from improper use or connection to incompatible equipment; c) to repair any
damage or malfunction caused by the use of non-Tektronix supplies; or d) to service a product that has been
modified or integrated with other products when the effect of such modification or integration increases the time
or difficulty of servicing the product.

THIS WARRANTY IS GIVEN BY TEKTRONIX IN LIEU OF ANY OTHER WARRANTIES, EXPRESS
OR IMPLIED. TEKTRONIX AND ITS VENDORS DISCLAIM ANY IMPLIED WARRANTIES OF
MERCHANTABILITY OR FITNESS FOR A PARTICULAR PURPOSE. TEKTRONIX’
RESPONSIBILITY TO REPAIR OR REPLACE DEFECTIVE PRODUCTS IS THE SOLE AND
EXCLUSIVE REMEDY PROVIDED TO THE CUSTOMER FOR BREACH OF THIS WARRANTY.
TEKTRONIX AND ITS VENDORS WILL NOT BE LIABLE FOR ANY INDIRECT, SPECIAL,
INCIDENTAL, OR CONSEQUENTIAL DAMAGES IRRESPECTIVE OF WHETHER TEKTRONIX OR
THE VENDOR HAS ADVANCE NOTICE OF THE POSSIBILITY OF SUCH DAMAGES.
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Review the following safety precautions to avoid injury and prevent damage to
this product or any products connected to it. To avoid potential hazards, use this
product only as specified.

Only qualified personnel should perform service procedures.

While using this product, you may need to access other parts of the system. Read
the General Safety Summary in other system manuals for warnings and cautions
related to operating the system.

"���#�����#$�����%& Use only the power cord specified for this product and
certified for the country of use.

����%��'��#�%���& These products (P6470, P6471, P6472, P6473, and P6474)
are indirectly grounded through the grounding conductor of the mainframe
power cord. The P6475 is directly grounded through the grounding conductor of
the probe power cord. To avoid electric shock, the grounding conductor must be
connected to earth ground. Before making connections to the input or output
terminals of the product, ensure that the product is properly grounded.

�	�������

����!���
��������& To avoid fire or shock hazard, observe all ratings
and markings on the product. Consult the product manual for further ratings
information before making connections to the product.

(���������������'��������& Do not operate this product with covers or panels
removed.

"���#���������& Use only the fuse type and rating specified for this product.

���%�)*���%��������� & Do not touch exposed connections and components
when power is present.

(���������������'���������%����
����& If you suspect there is damage to this
product, have it inspected by qualified service personnel.

(������������������+(�!����%�����&

(������������������)*�
�������!��'���&

,����#�%��������������
������%�(� &

#���%��#�����-����
����& Refer to the manual’s installation instructions for
details on installing the product so it has proper ventilation.

�����%�������
�#�����
�.�/�� 
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& These terms may appear in this manual:

�������� Warning statements identify conditions or practices that could result
in injury or loss of life.

��	
���� Caution statements identify conditions or practices that could result in
damage to this product or other property.

���!�����'��#�%���& These terms may appear on the product:

DANGER indicates an injury hazard immediately accessible as you read the
marking.

WARNING indicates an injury hazard not immediately accessible as you read the
marking.

CAUTION indicates a hazard to property including the product.

� !	
�����'��#�%���& The following symbols may appear on the product:

�������
�	
	����������

���	���	�������
��������	������

� !	
����%����!�
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Only qualified personnel should perform service procedures. Read this Service
Safety Summary and the General Safety Summary before performing any service
procedures.

(�������������
��& Do not perform internal service or adjustments of this
product unless another person capable of rendering first aid and resuscitation is
present.

(���������#$��& To avoid electric shock, switch off the instrument power, then
disconnect the power cord from the mains power.

"���������'����������������'�#$�����& Dangerous voltages or currents may
exist in this product. Disconnect power, remove battery (if applicable), and
disconnect test leads before removing protective panels, soldering, or replacing
components.

To avoid electric shock, do not touch exposed connections.
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This document provides information on using and servicing the TLA7PG2
probes.

��
���%�(��!�������

In addition to these probe instructions, the following documentation is available
for your Tektronix Logic Analyzer Family:

� The TLA7PG2 Pattern Generator and Probes Service Manual provides
service information for the pattern generator and pattern generator probes.

� The Tektronix Logic Analyzer Family User Manual provides overall user
information for the Tektronix logic analyzers.

� The online help provides information for the probes and pattern generator
user interfaces and the Pattern Generator Programmatic Interface (PPI).

� A series of instruction manuals for microprocessor support provides
operating and service instructions for the individual microprocessor support
packages that are available for use with the logic analyzer.

� Probe instructions accompany the logic analyzer modules to provide
operating and service information.

� The Tektronix Logic Analyzer Family Training Manual provides training
exercises to help you learn key features of the logic analyzer. The training
manual is designed to be used with the TLA7QS training board.

� A series of service manuals are available that provide performance verifica-
tion procedures and board-level service information for  major components
of the logic analyzer.
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This section provides a brief description of the TLA7PG2 probes and informa-
tion on connecting the probes from the pattern generator module to the target
system.

#�%����(���������

The pattern generator probes provide multichannel signals to simulate signals in
a test environment. Following are descriptions of the probes discussed in this
manual:

The P6470 provides TTL or CMOS signals to the target system and contains 16
data outputs, 1 clock output, and 1 strobe output. The Vcc output driver is
adjustable from 2.0 V to 5.5 V. Figure 14 on page 18 shows the P6470 input/out-
put circuit.

The P6470 probe comes standard with 75 � termination resistors packs. You can
change the resistor packs to provide impedance matching for the target system.
Refer to Removing the Probe Cover on page 46 and Changing the Series
Termination Resistors on page 47.

The P6471 ECL pattern generator probe provides ECL signals to the target
system and contains 16 data outputs, 1 clock output, and 1 strobe output. Figure
15 on page 19 shows the P6471 input/output circuit.

The P6472 provides PECL/LVPECL signals to the target system and contains 8
data outputs, 1 clock output, and 1 strobe output. You can select PECL or
LVPECL by moving a jumper in the probe. See Configuring the P6472 for
PECL or LVPECL on page 48. Figure 16 on page 20 shows the P6472 input/out-
put circuit.

The P6473 provides LVDS signals to the target system and contains 16 data
outputs, 1 clock output, and 1 strobe output. All inputs and outputs are LVDS
level.

The P6474 provides LVCMOS signals to the target system and contains 16 data
outputs, 1 clock output and 1 strobe output. Figure 18 on page 22 shows the
P6474 input/output circuit.

The Vcc of the output driver is adjustable from 1.2 V to 3.3 V.

#5678����+����

#5674�)��

#5679�#)��+�-#)��

#567:��-(�

#5676��-����
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The P6474 comes standard with 75 � termination resistors packs. You can
change the resistor packs to provide impedance matching for the target system.
Refer to Removing Probe the Cover on page 46 and Changing the Series
Termination Resistors on page 47.

The P6475 provides logic family signals such as ECL, TTL/CMOS, and
PECL/LVPECL and contains 8 data outputs and one clock output. The P6475
also supports variable delay (0 to 50 ns) for two channels (CH6 and CH7).

When using the P6475 probe with a P6470 (TTL/CMOS), P6473 (LVDS), or
P6474 (LVCMOS) probe, it is recommended that you use a Time Alignment
Cable (P/N 012-A223-00) in conjunction with the TLA7PG2 Pattern Generator
Module. The Time Alignment Cable ensures that the P6475 and the P6470,
P6473, or P6474 probes are time aligned and can be used together. Please order
one Time Alignment Cable (P/N 012-A223-00) for each P6470, P6473, and
P6474 probe.

#�	�����%��������%���	
��

Figure 1 shows a typical pattern generator probe with the lead sets and probe
cable. The probe cable is included with the TLA7PG2 pattern generator module.
Refer to Probe Connectors and Signal Names, beginning on page 7, for probe
connector information.

���9	���9�	

:	���4	4

;����+��	�

�������4;�����%��%���	�2�
��%�����2���%���	����	
�

#567<�-����	
�
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Figure 2 shows the P6475 variable probe, lead sets and probe cable. The probe
cable is included with the TLA7PG2 pattern generator module.

��	5���	�+�,	�
4,�����4�����	�
����	��	���+��	�

;����+��	�

:	���4	4

����	���

�������9;�#567<������	
����	�2�
��%�����2��$�����%2���%���	����	
�

�����������'������%��%�#�	��

To connect the probes to the logic analyzer and to the target system, do the
following steps:

1. Power off the logic analyzer and the target system before connecting the
pattern generator probes.

2. Connect the lead sets to the target system.

3. Connect the standard probe as shown in Figure 1. The probe cable is
reversible. You can connect the probe cable in either direction.
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4. Connect the probe to the pattern generator module on the logic analyzer.

��	
���� To prevent damage to the pattern generator module or probe, do not
connect or disconnect the pattern generator cables to or from the pattern
generator module or probe while the logic analyzer is powered on. The
recommended DUT (Device Under Test) and pattern generator power on/off
sequence is as follows:

Power on the DUT first, then power on the pattern generator. Power off the
pattern generator and then power off the DUT.

Although the pattern generator probe cable appears to be a SCSI cable, it is not
compatible with a SCSI cable; do not use a SCSI cable with the pattern
generator module, or use the pattern generator probe cable with a SCSI
instrument.

The probe is fragile; handle it carefully.

�����������'��#567<�#�	�

Do the following steps to connect the P6475 to the logic analyzer, the target
system, and to the power source:

1. Power off the logic analyzer and the target system before connecting the
pattern generator probes.

2. Connect the lead sets to the target system.

3. Connect the P6475 as shown in Figure 2. The probe cable is reversible;
either end can be connected to the P6475.

4. Connect the P6475 power cord.

5. Connect the probe to the pattern generator module on the logic analyzer.

#567<����������
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Follow the procedures below to power on and power off the P6475 variable
probe:

1. Power on the DUT

2. Power on the P6475

3. Power on the TLA

1. Power off the TLA

2. Power off the P6475

3. Power off the DUT

#$�����+���
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This section provides reference information and specifications for the TLA7PG2
probes.

#�	�������������%������
���!��

Figure 3 shows the P6470 TTL/CMOS and P6474 LVCMOS pin assignments on
the front panel.

�� �"

��*

��+

1���

3 7 2 - # % � " 3 7 2 - # % � "

�������:;�#5678���%�#5676�������������������������!����

Figure 4 shows the P6471 ECL pin assignments  on the front panel.

�� �"
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1���
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Figure 5 shows the P6472 PECL/LVPECL pin assignments  on the front panel.
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Figure 6 shows the P6473 LVDS pin assignments on the front panel.
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Figure 7 shows the P6475 variable pin assignments on the front panel.
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Table 1 shows the signal names when used with different probes. These signal
names appear on the probe labels.

You can have up to four probes connected to each PG module. The leftmost
probe will be the master, and the probes to the right of the master are the slaves.
The probes are named Probe A, Probe B, Probe C, and Probe D, respectively.
Refer to Table 1 for input and output names for each probe.
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Descriptions of the probe input and output control signals follow. For more
information on using the probe signals, refer to the online help for the pattern
generator.

�
�0�������&�Each probe has one clock output signal. The logic level of the
clock output is the same as the data output.

The clock output is disabled when the strobe output is enabled.

���	��������&�Each probe has a strobe output signal except for the P6475
variable probe. CH 6and CH7 can be used as a strobe signal by setting the data
format to RZ/R1.

The logic level of the strobe output is the same as the data output.

The output format of the strobe is RZ (return to zero). The pulse width is the
same as the first or the second half of the clock cycle. The pulse can be
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positioned at either first half (Strobe delay: Zero) or second half (Strobe delay:
Trailing Edge) of the clock cycle.

Figure 8 shows the pulse pattern of the strobe output.
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#567<�-����	
����	�����������!��&� Figure 9 shows the P6475 output pulse
patterns for various signals. NRZ is the output format for CH0 through CH5.
You can select NRZ, RZ, and R1 from CH6 and CH7. The delay pulse width
using RZ or R1 is equal to half of the clock cycle when using the internal clock
mode. The clock output polarity is selectable from Normal or Invert. Refer to the
TLA7PG2 for more information.

You can delay the CH6 and CH7 output up to 50 ns. Figure 9 shows the P6475
output pulse pattern.
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By using the CH6 Output Mode control, it is possible to output a wider or
narrower pulse from the CH6 output connector. Figure 11 shows the CH6 and
CH7 output pulse patterns when using the CH6 Output Mode control.
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For example, if the P6475 is setup as follows:

Clock Frequency: 100 MHz (10 ns period)

CH6: RZ, delay 3 ns

CH7: RZ, delay 5 ns

CH6 Output Mode: CH6 and CH7

The CH6 output will be as shown in Figure 10.

You will see an RZ pulse of 5 ns delay and a 3 ns width at the CH6 output
connector
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Figure 11 shows the various CH6 pulse patterns depending on which mode is
setup from the CH6 Output Mode Setup menu. See the TLA7PG2 Online Help
system for more information.
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.�'�	���.����&�The P6470, P6473, P6474 and P6475 have an inhibit input to set the
output to high impedance. The input polarity is positive true and a High input
will disable the output. Low input or no connection enables the output. The
P6475 input state (High or Low) with no connection will vary according to the
input threshold setting.

)*�����
�)�����.����&�All of the probes have one or two event inputs. The pattern
generator detects an event when the external event input is High (True). The
external event input is Low (False) when no signal is detected or when the probe
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is not connected to the pattern generator. The P6475 input state (High or Low)
with no connection will vary according to the input threshold setting.

The external event can be used to Jump or Advance the sequencer or disable the
output. The input polarity is positive true.

.��������������
&�All inputs are the same logic level as the output except for the
P6475 Variable probe. The Vcc of the input circuit is the same as the Vcc of the
output driver for the P6470 TTL/CMOS probe and the P6474 LVCMOS probe.
The P6475 Variable probe input threshold level is adjustable within the range of
–2.5 V to +2.5 V.
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Figure 12 shows the dimensions of the standard pattern generator probes. The
physical dimensions are the same for the P6470, P6471, P6472, P6473, and
P6474 probes.

��
. There are no ventilation requirements for the standard probes.
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Figure 13 shows the dimensions of the P6475 probe.

%2")"���
�$)!-#����

%2")"���
�$)!-#����

22)22���
�%)�!2����

�������4:;�#567<�-����	
����	��%�!������



Reference

TLA7PG2 Pattern Generator Probes Instruction Manual 47

#567<�.����

�������C����!����

Table 2 provides information for the P6475 Variable probe installation:
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This subsection shows the input/output circuits for the P6470, P6471, P6472,
P6473. and P6474 probes.

Figure 14 shows the probe input/output circuit for the P6470 TTL/CMOS pattern
generator probe. The P6470 comes standard with 75�� resistor packs. You can
change the resistor packs to provide impedance matching for the target system.

The P6470 provides 16 data outputs, 1 clock output, and 1 strobe output.
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Figure 15 shows the probe input/output circuit for the P6471 ECL pattern
generator probe.

The P6471 provides 16 data outputs, 1 clock output, and 1 strobe output.
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Figure 16 shows the input/output circuit for the P6472 PECL/LVPECL pattern
generator probe. The P6472 provides PECL/LVPECL signals to the target
system and contains 8 data outputs, 1 clock output, and 1 strobe output.
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The P6473 LVDS is compatible with the TIA/EIA-644 standard.

A generator circuit in the probe produces a balanced source that results in a
differential voltage across a test termination load of 100�� in the range of
250 mV to 450 mV.

Figure 17 illustrates the signaling sense of the voltages appearing across the
termination resistor.

� The A terminal of the generator is negative with respect to the B terminal for
a binary 1 or OFF state.

� The A terminal of the generator is positive with respect to the B terminal for
a binary 0 or ON state.
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Figure 18 shows the input/output circuit for the P6474 LVCMOS pattern
generator probe. The P6474 provides LVCMOS signals to the target system and
contains 16 data outputs, one clock output and one strobe output. You can adjust
the Vcc of the output driver and the input receiver from 1.2 V to 3.3 V. The
P6474 comes standard with 75�� resistor packs. You can change the resistor
packs to provide impedance matching for the target system.

The P6474 provides 16 data outputs, 1 clock output and 1 strobe output.
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Figures 19 through 24 show the pattern generator timing diagrams. The diagrams
apply to all probes unless otherwise stated.
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The specifications apply to all versions of the pattern generator unless otherwise
noted.
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The pattern generator probes do not require scheduled or periodic maintenance.

��������
��'��0

To verify the functionality of the pattern generator probe, you can set up the
pattern generator to output a simple data pattern and use an oscilloscope or a
logic analyzer to verify the data changes at the probe tips. For more extensive
checks, refer to the TLA7PG2 Pattern Generator and Probes Service Manual

.�����������%��
������

To maintain good electrical contact, keep the probes free of dirt, dust, and
contaminants. Remove dirt and dust with a soft brush. For more extensive
cleaning use only a damp cloth. Never use abrasive cleaners or organic solvents.
See the TLA7PG2 Pattern Generator and Probes Service Manual for more
extensive cleaning instructions.

�������(���'�����.���!����

Read the General Safety Summary and the Service Safety Summary at the front of
this manual before attempting any procedures in this chapter.

� Minimize handling of static-sensitive circuit boards.

� Discharge the static voltage from your body by wearing a grounded antistatic
wrist strap while handling these circuit boards. Service static-sensitive circuit
boards only at a static-free work station.

� Nothing capable of generating or holding a static charge should be allowed
on the work station surface.

� Avoid handling circuit boards in areas that have a floor or work-surface
covering capable of generating a static charge.

�����������#�	��

This subsection provides instructions for changing the resistor packs on the
P6470 and P6474 and instructions for configuring the P6472 for PECL or
LVPECL.



Maintenance

65 TLA7PG2 Pattern Generator Probes Instruction Manual

��	
���� To prevent possible injury, disconnect the pattern generator and DUT
from the probes prior to removing the probe cover.

Follow the steps below to remove the probe cover. See Figure 26.

1. Remove the four screws securing the probe cover.

2. Release the cover latches by pushing the tip of a small flat-blade screwdriver
into the cutouts on each side of the probe. Do not pry.

3. Remove the top cover.
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Table 16 lists the various resistor packs available for the P6470 and P6474
probes (see Figure 27 for the P6470 and Figure 28 for the P6474). These resistor
packs are a subpart of the 015-A095-00 kit.
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��
. Be careful not to bend the resistor pack pins when installing the replace-
ment resistors in sockets.
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You can select the PECL or LVPECL circuit by moving the J300 jumper inside
the probe to the J300 pin locations as shown in Figure 29.

F#""
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Refer to the TLA7PG2 Pattern Generator and Probes Service Manual for probe
fuse ratings and characteristic information.

Tektronix does not recommend the replacement of these fuses by the customer
due to possible damage to the circuit boards. If these probes need repair, contact
your local Tektronix Service Center.
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If at all possible, use the original packaging to ship or to store the probes. If the
original packaging is not available, use a corrugated cardboard shipping carton.
Add cushioning material to prevent the probes from moving around in the
shipping container.

Enclose the following information when shipping the probe to a Tektronix
Service Center:

� The owner’s name

� The name and phone number of a contact person

� The type and serial number of the probe

� Reason for returning

� A complete description of the service required

Seal the shipping carton with an industrial stapler or strapping tape.

Mark the address of the Tektronix Service Center and your own return address on
the shipping carton in two prominent locations.
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