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Specifications
Operating Voltages:

1kV Peak Source (safety banana plugs supplied with 6517).
200V Peak Measure (triax, 3-lug).
200V Peak Common mode.
0.1A Peak Test  Current.
1VA.

Volume Resistivity Range:  103 to 1018 Ohm-cm.
Surface Resistivity Range:  103 to 1017 Ohm.
Center Electrode:  50.8mm O.D. ± 0.05mm (2.0 in. ± 0.002 in.) conductive rubber pad.
Electrode Concentricity: Within 0.01 in. of center of ring electrode.
Ring Electrode: 57.2mm I.D. ± 0.05mm (2.25 in. ± 0.002 in.).
Top Electrode:  85.7mm O.D. ± 0.05mm, (3.375 in. ± 0.002 in.), 54mm diameter (2.125 

in.) conductive rubber pad.
Electrode Material: Type #303 Stainless.
Pad Durometer: 70 Shore A.
Pad Resistivity:  Volume = 10¾/square max.
Sample Size (Min.):  63.5mm diameter (2.5 in.) (surface).
Sample Size (Max.):  101.6mm sq. × 3.2mm thick (4 in. × 0.125 in.). 
Interlock:  4 pin for use with 6517.
Test Force:

Center Electrode: 6 lbs. min.; 1.9 psi, 13.2 kPa.
10 lbs max.; 3.2 psi, 21.9 kPa.

Ring Electrode: 2 lbs. min.; 9.3 psi, 64.1 kPa.
23 lbs. max.; 107 psi, 737.6 kPa
(dependent upon sample thickness).

Operating Temperature:  –30°C to +80°C.
Operating Humidity:  0% R.H. to 65% R.H. up to 35°C, linearly derate 3% R.H. per 

degree above 35°C.
Dimensions:  107.95mm high × 165.1mm wide × 139.7mm deep (4.25 in. × 6.5 in. × 5.5 

in.).
Weight:  1.45kg (3.19 lbs.).

Specifications subject to change without notice.
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1.1 Introduction
This packing list contains information on using the Model 8009 Resistivity Test 
Fixture. The Model 8009 allows volume resistivity measurements up to 1018

ohm-cm or surface resistivity measurements up to 1017Ω. The test fixture is 
designed using a three-lug triax connector that allows simple connection to a 
Keithley Instruments Model 6517, 6517A, or Model 6517B Electrometer.

NOTE
All references in this manual to the Keithley Instruments 
Model 6517 are also valid for the Model 6517A.

Model 8009 features

All electrodes made from stainless steel for corrosion prevention.

Switchable volume/surface resistivity modes.

Operates with Keithley Instruments Model 6517 and Model 6517B Electrometer/
High Resistance Meters.

Safety interlock system and dual safety banana jacks for connection to 1kV 
source in Model 6517 and Model 6517B.

1.2 Supplied accessories
The following accessories are supplied with the Model 8009 test fixture:

• Model 6517-ILC-3: 3- meter, 4-pin interlock cable.
• Model 6517B-ILC-3: 3- meter, 4-pin interlock cable.
• Model 7078-TRX-3: A 3 ft. (0.9m) low noise triaxial cable that is

1
General Information
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terminated at both ends with 3-slot triaxial connectors. Used to connect the 
Model 8009 test fixture to the Model 6517 Electrometer.

• 8007-GND-3: Safety ground wire with ground lug.

1.3 Safety information
Safety symbols and terms

The following terms and symbols are found on the test equipment, or used in this 
packing list.

The symbol on an instrument denotes the user should refer to the 
appropriate operating instructions.

The symbol on an instrument denotes that 1000V or more may be present on 
the terminal(s). Use standard safety precautions to avoid personal contact with 
these voltages.

The WARNING heading indicates hazards that may cause personal injury or 
death. Always read over the information very carefully before performing the 
procedure.

The CAUTION heading explains hazards that could damage the instrument. 
Such damage may invalidate the warranty.

The ground screw must be connected to a safety earth ground as explained 
in Section 2.

Safety precautions

WARNING
To avoid possible personal injury or death caused by elec-
tric shock, the following safety precautions must be 
observed when using the Model 8009 Resistivity Test Fix-
ture.

1. Resistivity tests typically use lethal voltage levels. Safe operation requires
the proper use of the lid interlock.

2. Before use, connect the test fixture screw terminal to a safety earth ground

using the Model 8007-GND-3 safety ground wire or #18 AWG (or larger) 
wire.

3. Do not exceed 1000V or 1A at the test fixture input triax connector.
4. Turn off the voltage source before connecting or disconnecting wires or 

cables in the test system.
5. Use the supplied triax cable and test leads to ensure that no conductive sur-

faces are exposed during the test.
6. After the test, set the voltage source to 0V and wait for the source to 

discharge before opening the lid of the test fixture.

NOTE
The Model 8009 Test Fixture includes a 10cm square, 1mm 
thick test sample. For maximum protection, the Model 8009 
should always be stored with this sample between the elec-
trodes.

!
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2.1 Overview
The basic method used to determine resistivity of an insulator sample is a two 
step process; first, a test voltage is applied to the sample and the subsequent 
current is measured. Then the test voltage value and measured current value are 
applied to the appropriate equation, and resistivity is calculated.

The Model 8009 Resistivity Test Fixture is shown in Figure 2-1. The top view 
shows the inside of the test fixture where the sample is mounted. The front view 
shows the pushbutton switch that is used to select the desired resistivity test. The 
side view shows the test fixture connectors.

The schematic diagram of the Model 8009 Resistivity Test Fixture is shown in 
Figure 2-2. Notice that external connection to the electrodes of the test fixture is 
accomplished through a 3-lug female triax connector. This connector will mate 
directly to the Keithley Instruments Model 6517 using the Model 6517-ILC-3 
cable or to a Model 6517B using the Model 6517B-ILC-3 cable.

2
Operation
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Models 6517 and 6517B Electrometer/High Resistance Meters

The Model 8009 Resistivity Fixture is designed to fully support the enhanced 
resistivity measurement capability of the Model 6517 and Model 6517B 
Electrometer/High Resistance Meters. Models 6517 and 6517B employ the 
ASTM D-257 measurement method, and display measurements in resistance, 
surface resistivity, or volume resistivity. All the Model 8009 electrode constants 
are programmed into Models 6517 and 6517B. A built-in high voltage source 
provides test voltages up to 1000 volts.

Models 6517 and 6517B offer special features for sophisticated, precise 
measurement of resistivity. Both models can automatically implement a “bias-
measure” sequence in which the test voltage is applied for a programmed time to 
permit resistivity to reach equilibrium, after which the measurement can be made 
at some desired voltage. Models 6517 and 6517B can also measure and record 

Figure 2-1
Model 8009 resistivity test fixture

Figure 2-2
Model 8009 schematic diagram

6 7北京海洋兴业科技股份有限公司（证券代码：839145） www.hyxyyq.com



Models 6517 and 6517B Electrometer/High Resistance Meters

The Model 8009 Resistivity Fixture is designed to fully support the enhanced 
resistivity measurement capability of the Model 6517 and Model 6517B 
Electrometer/High Resistance Meters. Models 6517 and 6517B employ the 
ASTM D-257 measurement method, and display measurements in resistance, 
surface resistivity, or volume resistivity. All the Model 8009 electrode constants 
are programmed into Models 6517 and 6517B. A built-in high voltage source 
provides test voltages up to 1000 volts.

Models 6517 and 6517B offer special features for sophisticated, precise 
measurement of resistivity. Both models can automatically implement a “bias-
measure” sequence in which the test voltage is applied for a programmed time to 
permit resistivity to reach equilibrium, after which the measurement can be made 
at some desired voltage. Models 6517 and 6517B can also measure and record 

Figure 2-1
Model 8009 resistivity test fixture

Figure 2-2
Model 8009 schematic diagram

6 7北京海洋兴业科技股份有限公司（证券代码：839145） www.hyxyyq.com



temperature and relative humidity using a type-K thermocouple (included with 
Model 6517), and the optional Model 6517-RH relative humidity probe.

The information presented in sections 2.2 through 2.8 covers all aspects of opera-
tion in detail. Section 2.9 integrates the operating information together to provide 
a short, but comprehensive procedure to make resistivity measurements. Section 
3.3 provides resistivity nomographs that can be used to approximate resistivity.

2.2 ASTM standard
Methods, recommendations and calculations used in this manual to make 
resistivity measurements are based on the following ASTM Standard:

American Society for Testing and Materials, Standard Methods of 
Test for Electrical Resistance of Insulation Materials, ASTM  
Designation D257

2.3 Insulator sample mounting
The minimum and maximum sample sizes are listed in the specifications.

NOTE
Do not handle the insulator sample with bare fingers. Body oil 
will provide a conductive path and may corrupt the measure-
ment. The use of acetate rayon gloves is recommended. For 
best results, clean the sample surfaces with an alcohol and 
ether mixture or other suitable solvent.

Perform the following steps to mount the insulator sample in the Model 8009:

1. The top electrode in the Model 8009 is permanently attached to the top 
cover. A test sample is provided with the Model 8009 to protect the  
electrodes (this sample can be used for a functional check of the Model 
8009). Remove the test sample. When finished, reinstall the test sample to 
protect the electrode surfaces from nicks and scratches.

2. Center the insulator sample between the top and bottom electrodes of the 
Model 8009. Make sure there are no conductive paths between the electrodes 
other than those through the sample.

3. Close the lid of the test fixture and secure the latch.

2.4 Model 6517 Connections
Refer to Figure 2-3 to connect the Model 6517 to the Model 8009 test fixture. 
The triax cable and the Model 6517-ILC-3 interlock cable are supplied with the 
Model 8009. Note that the ground link on the Model 6517 must be removed. 
Proper grounding will be performed by the Model 8009. 

2.5 Model 6517B Connections
Refer to Figure 2-4 to connect the Model 6517B to the Model 8009 test fixture. 
The triax cable and the 6517B-ILC-3 interlock cable are supplied with the Model 
8009. Note that the ground link on the Model 6517B must be removed. Proper 
grounding will be performed by the Model 8009. 

Figure 2-3
Connecting the Model 6517 Electrometer/High Resistivity Meter to the Model 
8009 test fixture
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Safety considerations

The earth ground screw terminal of the Model 8009 Resistivity Test Fixture must 
be connected to a known safety earth ground using the Model 8007-GND-3 
ground wire, or #18 AWG or larger wire.

The use of hazardous voltage requires that interlock be used. The interlock circuit 
is activated when the Model 6517-ILC-3 or the Model 6517B-ILC-3 interlock 
cable (both supplied with the Model 8009) is connected as shown in Figures 2-3 
and 2-4. Whenever the lid of the Model 8009 is open, the Model 6517 or Model 
6517B will go into standby, thus removing power from the test fixture.

WARNING
To prevent electrical shock that could cause injury or 
death:

1. Put the Model 6517 or Model 6517B voltage source in STANDBY 
before opening the lid of the Model 8009.

2. Make sure the interlock cable is connected as shown in Figure 2-3 
(Model 6517) or Figure 2-4 (Model 6517B).

3. Make sure the earth ground screw on the Model 8009 is 
connected to a known safety earth ground using the Model 
8007-GND-3 or #18 AWG or larger wire. 

2.6 Test voltage
Typically specified test voltages to be applied to the insulator sample are 100V, 
250V, 500V and 1000V. Higher test voltages are sometimes used, however the 
maximum test voltage that may be applied to the Model 8009 is 1000V. The most 
frequently used test voltages are 100V and 500V. The Keithley Instruments 
Model 6517 can provide test voltages up to 1000V.

2.7 Current measurement range and compliance limit
To make the most accurate resistivity measurement, the Model 6517 must be on 
the most sensitive (optimum) current measurement range. The simplest way to 
achieve this is by placing the Model 6517 in autorange.

In general, a current compliance limit is to protect the device under test (DUT). 
For virtually all resistivity tests, protecting the insulator sample from excessive 
current is not a concern.

If manual ranging must be used, you may have to experiment to determine the 
best measurement range and subsequent compliance limit. For detailed 
information on compliance and measurement range selection, refer to the Model 
6517 or Model 6517B Reference Manuals.

2.8 Electrification time
Electrification time is the total time that the specified voltage is applied to the 
insulator sample when the current measurement is taken. For example, for an 
electrification time of 60 seconds, the current measurement would be taken after 
the insulator sample was subjected to the applied voltage for 60 seconds. Keep in 
mind that experimentation may dictate a different electrification time. Unless 
otherwise specified, an electrification of 60 seconds is recommended.
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Figure 2-4
Connecting the Model 6517B Electrometer/High Resistivity Meter to the 
Model 8009 test fixture
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Safety considerations
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Figure 2-4
Connecting the Model 6517B Electrometer/High Resistivity Meter to the 
Model 8009 test fixture
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2.9 Resistivity measurement procedure
The previously detailed operating information is integrated into the following 
procedure to make resistivity measurements.

WARNING
The following procedure uses hazardous voltage that could 
cause severe injury or death. Exercise extreme caution 
when the voltage source is in operate.

NOTE
To calculate volume resistivity, the average thickness of the 
sample must be known. If thickness is not known, use calipers 
to measure it. Calipers will provide a precise measurement.

1. Mount the insulator sample in the Model 8009 test fixture. See paragraph 2.3 
for detailed information.

2. Close the lid of the test fixture, secure the latch and set the RESISTIVITY 
pushbutton switch for the desired test (SURFACE or VOLUME).

3. With power off, connect the test fixture as shown in Figure 2-3 (Model 6517) 
or Figure 2-4 (Model 6517B). See sections 2.4 and 2.5 for details.

WARNING
To prevent electrical shock that could cause injury or 
death, make sure that the interlock cable is properly con-
nected and the Model 8009 earth ground screw is properly 
connected to a safety earth ground.

4. While in standby, set the voltage source to the appropriate test voltage. 
Typically, 500V is used as the test voltage for insulators. 

5. While still in standby, set the Model 6517 or 6517B to an appropriate mea-
surement range and current compliance limit. Autorange and a high compli-
ance limit will suffice for most tests. 

6. Place the voltage source in operate and after an appropriate electrification 
period, record the current reading from the display. Typically, an 
electrification period of 60 seconds is used.

7. Place the voltage source in standby.

3.1 Introduction
For instruments that do not directly measure resistivity, this section provides the 
equations needed to calculate volume and surface resistivity using the applied 
test voltage and the measured current. If accuracy is not needed, nomographs (see 
figures 3-2 and 3-3) can be used to approximate resistivity. This section also 
shows how to derive the equations used to calculate resistivity.

3.2 Calculating resistivity
The following equations used to calculate volume and surface resistivity are 
based on the physical dimensions of the electrodes of the Model 8009. Section 
3.4, Derivation of Resistivity Equations, explains how these equations are 
derived.

3
Derivation of Resistivity

Equations

Figure 3-1
Basic measurement techniques
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Volume Resistivity: Volume resistivity is defined as the electrical resistance 
through a one-centimeter cube of insulating material and is expressed in ohm-
centimeters. Likewise, the electrical resistance through a one-inch cube of 
insulating material is expressed as ohm-inches.

Volume resistivity (ρ) is measured by applying a voltage potential across 
opposite sides of the insulator sample, measuring the resultant current through 
the sample (see Figure 3-1), and then performing one of the following 
calculations:

or

Where: ρ is the volume resistivity of the sample.
V is the applied voltage from the Electrometer.
tc is the average thickness of the sample in centimeters.
ti is the average thickness of the sample in inches.
I is the current reading from the Electrometer.

Surface Resistivity: Surface resistivity is defined as the electrical resistance of 
the surface of an insulator material. It is measured from electrode to electrode 
along the surface of the insulator sample. Since surface length is fixed, the 
measurement is independent of the physical dimensions (for example, thickness 
and diameter) of the insulator sample.

Surface resistivity (σ) is measured by applying a voltage potential across the 
surface of the insulator sample, measuring the resultant current, and then 
performing the following calculation:

Where: σ is the surface resistivity of the sample.
V is the applied voltage from the Electrometer.
I is the current reading from the Electrometer.

3.3 Resistivity nomographs
With test voltage and measured current (and sample thickness for volume 
resistivity) known, resistivity can be approximated by using the appropriate 
nomograph. Figure 3-2 shows the nomograph for surface resistivity and Figure  
3-3 shows the nomograph for volume resistivity.

Surface Resistivity: The surface resistivity nomograph (Figure 3-2) is made up 
of three scales; voltage, resistivity and current. Perform the following steps to 
determine resistivity:

1. Plot the test voltage value on the voltage scale.
2. Plot the measure current value on the current scale.
3. Draw a straight line connecting the plotted voltage and current values.
4. Read the surface resistivity value (in ohms) from where the drawn line inter-

sects the resistivity scale.
An example is shown in the graph. The dashed line connects a test voltage of 
200V to a measured current of 3 × 10-10 amps (0.3nA). The dashed line intersects 
the resistivity scale at just under 4 × 1013¾ (3.56 × 1013¾ by calculation).

ρ 22.9V
tcI

---------------ohm-centimeter=

ρ 3.55V
tiI

---------------ohm-inches=

σ 53.4V
I

---------------ohms=

Figure 3-2
Surface resistivity (σ) nomograph
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Volume Resistivity: The volume resistivity nomograph (Figure 3-3) is made up 
of four scales and a Graph Line. The four scales include; thickness (in cm) and 
current. Perform the following steps to determine volume resistivity:

1. Plot the average sample thickness (in cm) on the thickness scale.
2. Plot the test voltage value on the voltage scale.
3. Draw a straight line connecting the plotted thickness and voltage values.

Note that this line will intersect the graph line.
4. Plot the measured current value on the current scale.
5. Draw a straight line from where the first line intersects the graph line to the

plotted current value.
6. Read the volume resistivity value (in ohm-cm) from where the second line

intersects the resistivity scale.

An example is shown on the graph. The first dashed line (a) connects a sample 
thickness of 0.15 cm to a test voltage of 200V. The second dashed line (b) 
connects the Graph Line intersection point to a measured current of 6 × 10-11

amps (60pA). The second dashed line (b) intersects the resistivity scale at 
approximately 5 × 1014¾-cm (5.09 × 1014¾-cm by calculation).

Figure 3-3
Volume resistivity (ρ) nomograph

3.4 Derivation of resistivity equations
The ASTM standard states that volume resistivity (ρ) shall be calculated as 
follows:

(Equation 1)

Where: R is the volume resistance in ohms.
t is the average thickness of the sample.
A is the effective area of the guarded electrode for the particular 

electrode arrangement employed.

For the Model 8009, which uses circular electrodes, A is calculated as follows: 

(Equation 2)

Where:D0, which is the effective diameter of the guarded electrode (see figure
3-4), is 5.40 cm (2.125 in.). Thus,

or

ρ A
t
----R=

A
D2

0
4

-------= π

A 2.125( )2

4
--------------------π 3.55square inches= =

A 5.40( )2

4
-----------------π 22.9square centimeters= =
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By using the calculated values for A, volume resistivity (Equation 1) looks like 
this:

or

Where: tc is the average thickness of the sample in centimeters.
ti is the average thickness of the sample in inches.

Volume resistance (R) is derived by dividing the applied test voltage (V) by the 
subsequent measured current (I). By substituting R with V/I, the following equa-
tions that are used in Section 2 to calculate volume resistivity are realized:

or

 

The ASTM standard states that surface resistivity (σ) shall be calculated as 
follows:

(Equation 3)

Where: R is the surface resistance in ohms.
g is 0.125 inches. This is the distance between the guarded electrode and 

the ring electrode (see Figure 3-4).
P is the effective perimeter of the guarded electrode for the particular 

electrode arrangement employed.

For the Model 8009, which uses circular electrodes, P is calculated as follows:

P = D0π

Where: D0, which is the effective diameter of the guarded electrode (see Figure 
3-1), is 2.125 inches. Thus,

P = 2.125π

By substituting the values for g and P into Equation 3, it then looks like this:Sur-

face resistance (R) is derived by dividing the applied test voltage (V) by the sub-
sequent measured current (I). By substituting R with V/I, the following equation 
that is used in Section 2 to calculate surface resistivity is realized:

ρ 22.9
tc

----------R=

ρ 3.55
ti

----------R=

ρ 22.9V
tcI

---------------ohm-centimeter=

ρ 3.55V
tiI

---------------ohm-inches=

σ P
g
---R=

σ 2.125π
0.125

-----------------R 53.4R= =

σ 53.4V
I

---------------ohms=

Figure 3-4
Electrode dimensions
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4.1 Introduction
Normal maintenance for the Model 8009 consists of periodic cleaning of the 
electrodes and proper storage to keep the electrode surfaces from getting nicked 
and scratched. Also included in this section is a procedure to check out the 
operation of a test system, and a parts list.

4.2 Cleaning
The electrodes of the Model 8009 should be periodically cleaned with methanol 
or other suitable solvent. The connectors should also be kept clean to prevent 
leakage when measuring low level current.

When not in use, keep the supplied test sample installed between the electrodes. 
This will help prevent the surfaces of the electrodes from getting nicked and 
scratched.

4.3 Replaceable parts
Table 4-1 lists the replaceable parts that are available for the Model 8009. These 
parts can be obtained directly from Keithley Instruments, Inc. When ordering 
parts, be sure to indicate the Model number (8009), serial number, and the 
Keithley Instruments part number.

The unit can be returned for factory service, if desired. Call the Repair 
Department at 1-800-552-1115 for a Return Material Authorization (RMA) 
number. When returning the test fixture, write ATTENTION REPAIR 
DEPARTMENT on the shipping label, and be sure to advise as to the warranty 
status of the unit, as well as the type of service required.
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Service Form

Model No. Serial No. Date

Name and Telephone No.

Company

List all control settings, describe problem and check boxes that apply to problem.

Intermittent Analog output follows display
Particular range or function bad; specify: 
IEEE failure Obvious problem on power-up
Batteries and fuses are OK Front panel operational
All ranges or functions are bad Checked all cables

Display or output (check one)

Drifts Unable to zero
Unstable Will not read applied input
Overload Calibration only
Calibration certificiate required Data required

(attach any additional sheets as necessary)

Show a block diagram of your measurement system including all instruments connected 
(whether power is turned on or not). Also, describe signal source. 

Where is the measurement being performed (factory, controlled laboratory, outdoors)?

What power line voltage is used: Ambient temperature: °F 

Relative humidity: Other:

Any additional information (if special modifications have been made by the user, please 
describe). 

Be sure to include your name and phone number on this service form.

Table 4-1
Model 8009 replaceable parts list

Description
Keithley Instruments 
Part Number

ASSY, 3LUG TRIAX CABLE
BOTTOM PLATE
BUSHING
6517-ILC-3 CABLE ASSEMBLY
6517B-ILC-3 CABLE ASSEMBLY
CENTER ELECTRODE
COMPRESSION SPRING
COND RUBBER CENTER
COND RUBBER TOP
CONNECTOR TRIAX
CONNECTOR, 4-PIN MALE
CONN, BANANA JACK BLK
CONN, BANANA JACK RED
DRAW LATCH
FOOT, BLACK MOLDED POLY
GROUND STRAP
HANDLE
INSULATOR TEFLON
PLATE BASE
POGO PIN
PUSHBUTTON
RING ELECTRODE
SAMPLE
SILICONE ADHESIVE
SPACER, NYLON
SPACER PLATE
SPRING, LEAF
SWITCH
SWITCH, DOOR INTERLOCK
TEST BOX
TOP PLATE
TOP WEIGHTED ELECTRODE

7078-308-3C
8009-302A
14782G
6517-330A
CA-509A
8009-305A
SP-7-1
8009-307A
8009-308A
CS-630
CS-458
BJ-12-0
BJ-12-2
FA-261
FE-10
8009-318B
HH-29
11647
8008-305B
CS-833
29465-9C
8009-304A
8009-317A
CE-17
15712B
8009-309A
8009-310A
SW-493
SW-486
8009-301B
8009-303A
8009-306A
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