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Contact: Penny Leimbrock Tel (905) 362-1395
Fax (905) 362-1409
E-mail pleimbrock@pylonelectronics.com

Clients Served: All interested parties. On-site calibration
services are available. See Note 1.

Field(s) of Calibration: Electrical (dc & If)
SCC Accreditation: Accredited Laboratory No. 481
(ISO/IEC 17025) First issued 2003-03-13

This scope of capability is published by the CLAS program of the National Research Council of Canada (NRC) in close
co-operation with the PALCAN program of the Standards Council of Canada (SCC), Canada's accreditation body for
calibration and testing laboratories. The SCC accredits the capability of the named laboratory for performing the listed
calibrations at the given uncertainty with traceability to the national measurement standards of Canada or other standards
acceptable to CLAS. The total uncertainty of the following capability, in each case, has a level of confidence of
approximately 95% and includes the NRC (or other recognized laboratory) uncertainty, and uncertainties associated with
the measurements made by the accredited laboratory. The uncertainty quoted does not include the possible effects on the
customer's device of transportation, long term stability or intended use. See Supplementary Notes.
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Measured Quantity & Range Calibration Type Remarks
or Instrument Measurement

Capability expressed as
an Uncertainty (1) (see

Supplementary Notes)

ELECTRICAL
VOLTAGE, DC ]
0 mV to 329.9999 mV 0.002% + 1 uVv Source. For the calibration of dc
0.33 V 1o 3.299999 V 0.0011% + 2 yv voltage measurement devices.
3.3V to 32.99999 V 0.0012% + 20uV On-site calibration available.
33Vto 329.9999 V 0.0018% + 150 pV
330 V to 1000.000 V 0.0018% + 1500 v
0 mV to 100 mV 0.0009% + 0.3 pv Measure. For the calibration of
01Vto1V 0.0008% + 0.3 pv dc voltage generating devices.
1Vto 10V 0.0008% + 0.5 v On-site calibration available.
10V to 100 V 0.001% + 30 pV
100 V to 1000 V 0.001% + 0.1 mV

+0.0012%x(Vin/1000)?
CURRENT, DC i
0 to 329.999 pA 0.015% + 0.02 pA Source. For the calibration of dc
0.330 mA 0 to 3.29999 mA 0.01% + 0.05 pA current measurement devices.
3.3 mA to 32.9999 mA 0.01% + 0.25 pA On-site calibration available.
33 mA to 329.999 mA 0.01% + 2.5 A
0.33 Ato 1.09999 A 0.02% + 40 pA
1.1 Ato 2.99999 A 0.038% + 40 pA
3Ato10.9999 A 0.05% + 500 pA
11Ato20.5A 0.1% + 750 pA
0to 100 nA 0.003%+ 40 pA Measure. For the calibration of
100 nA to 1 pA 0.002% + 40 pA dc current generating devices.
1A to 10 pA 0.002% + 0.1 nA On-site calibration available.
10 pA to 100 pA 0.002% + 0.8 nA
100 pA to 1 mA 0.002% + 5 nA
1 mA to 10 mA 0.002% + 50 nA
10 mA to 100 mA 0.0035% + 0.5 pA
100mAto1A 0.011% + 10 pA
Issue 4.0 2010-01-11
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Measured Quantity & Range

or Instrument

Calibration
Measurement
Capability expressed as
an Uncertainty () (see
Supplementary Notes)

Type

Remarks

RESISTANCE, DC

0 Qto 10.8999 O

11 Q to 32.9999 Q

33 Q1o 109.9999 Q

110 Q to 329.9999 Q
330 Q to 1.099989 kQ
1.1 kQ to 3.299999 kQ
3.3 kQ to 10.99999 kQ
11 kQ to 32.99999 kQ
33 kQ to 109.9999 kQ
110 kQ to 329.9999 kQ
330 kQ to 1.089999 MQ
1.1 MQ to 3.299999 MQ
3.3 MQ to 10.99999 MQ
11 MQ to 32.99989 MQ
33 MQ to 109.9998 MQ
110 MQ to 329.9999 MQ
330 MQ to 1100 MQ

047 Qto10Q
10 Qto 100 Q
100 Qto 1 kQ
1kQto 10 kQ

10 k2 to 100 kQ
100 kQ2 to 1 MQ
1 MQto 10 MQ
10 MQ to 100 MQ
100 MQ to 1 GQ

0.004% + 0.001 Q
0.003% + 0.0015 Q
0.0028% + 0.0014 Q
0.0028% + 0.002 Q
0.0028% + 0.002 Q
0.0028% + 0.02 Q
0.0028% + 0.02 Q
0.0028% + 0.2 Q
0.0028% + 0.2 Q
0.0032% +2Q
0.0032% +2 Q
0.006% +30Q
0.0130% + 50 Q
0.025% + 2500 Q
0.05% + 3000 Q
0.3% + 100000 Q
1.5% + 500000 Q

0.0015% + 50 pQ
0.0012% + 0.5 mQ
0.001% + 0.5 mQ
0.001% + 5mQ
0.001% + 50 mQ
0.0015% +2 Q
0.005% + 100 Q
0.05% + 1kQ
0.5% + 10kQ

o

Source. For the calibration of
resistance measurement devices.
On-site calibration available.

Measure. Using a multimeter.
On-site calibration available.
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Measured Quantity & Frequency Calibration Type Remarks
Range or Instrument Measurement
Capability expressed
as an Uncertainty (1)
(see Supplementary
Notes)

VOLTAGE, AC |
1 mV to 32.999 mV 10 Hz to 500 kHz | 0.033% to 5.8% Source. For the ,
33 mV to 329.999 mV 10 Hz to 500 kHz | 0.017% to 0.41% calibration of sinewave
0.33V103.29999V 10 Hz to 500 kHz | 0.017% to 0.42% voltage measurement
3.3Vt0 329999V 10 Hz to 100 kHz | 0.017% to0 0.14% devices. See Annex A
33Vto 329.999 V 45 Hz to 100 kHz | 0.020% to 0.35% for details. On-site
330Vto 1020V 45 Hzto 10 kHz | 0.026% to 0.033% calibration available.
1mVto 10 mV 1 Hz to 8 MHz 0.031% to 21% Measure. For the
10mVto10V 1 Hz to 10 MHz 0.009% to 16% calibration of sinewave
10Vto 100V 1 Hzto 1 MHz 0.022% to 1.6% voltage generating
100Vto 700V 1Hzto 100 kHz | 0.042% t0 0.3% devices. On-site

calibration available.
CURRENT, AC I
29 pA to 329.99 pA 10Hzto 30 kHz | 0.16% to 3.0% Source. For the
0.33 mA to 3.2999 mA 10Hzto30kHz | 0.10% to 1.2% calibration of sinewave
3.3 mA to 32.999 mA 10 Hz to 30 kHz 0.046% to 0.52% current measurement
33 mA to 329.99 mA 10 Hzto 30 kHz | 0.046% to 1.0% devices. See Annex B
0.33 A to 1.09999 A 10 Hzto 10kHz | 0.059% to 4.0% for details. On-site
1.1 At0 2.99999 A 10Hzto 10kHz | 0.063% to 3.0% calibration available.
3Ato10.9999 A 45 Hz to 5 kHz 0.078% t0 3.1%
11Ato20.5A 45 Hz to 5 kHz 0.14% t0 3.0%
10 pA to 100 pA 10 Hz to 5 kHz 0.09% to 0.18% Measure. For the
0.1 mA to 100 mA 10 Hz to 100 kHz | 0.05% to 0.7% calibration of sinewave
0.1Ato1A 10Hzto 50 kHz | 0.1% to 1% current generating

devices. On-site

calibration available.
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Calibration

Measured Quantity & Frequency Type Remarks
Range or Instrument Measurement
Capability expressed
as an Uncertainty (1)
(see Supplementary
Notes)
Frequency [
1Hzto 40 Hz 0.05% Measure. For the
40 Hzto 10 MHz | 0.01% calibration of
frequency generating
devices. On-site
calibration available.
CAPACITANCE ]
0.19 nF to 0.3999 nF 10Hzto 10 kHz | 0.5% + 0.01 nF Source. Synthesized
0.4 nF to 1.0999 nF 10Hzto10kHz | 0.5% + 0.01 nF capacitance using a
1.1 nF to 3.2999 nF 10 Hz to 3 kHz 0.5% + 0.01 nF multi-product
3.3 nF to 10.9999 nF 10 Hz to 1 kHz 0.25% +0.01 nF calibrator. Forthe
11 nF to 32.9999 nF 10 Hzto 1 kHz 0.25% + 0.1 nF calibration of
33 nF to 109.999 nF 10 Hz to 1 kHz 0.25% + 0.1 nF capacitance measuring
110 nF to 329.999 nF 10Hzto 1 kHz 0.25% + 0.3 nF devices. On-site
0.33 pF to 1.09999 uF 10Hzto 600 Hz | 0.25% + 1 nF calibration available.
1.1 yF to 3.29999 uF 10Hzto 300Hz | 0.25% + 3 nF
3.3 yF to 10.9999 yF 10Hzto 150 Hz | 0.25% + 10 nF
11 yF to 32.9999 pF 10Hzto 120 Hz | 0.40% + 30 nF
33 yF to 109.999 uF 10 Hz to 80 Hz 0.45% + 100 nF
110 YF to 329.999 uF 0to 50 Hz 0.45% + 300 nF
0.33 mF to 1.09999mF 0to 20 Hz 0.45% + 1 uF
1.1 mF to 3.2999 mF Oto6 Hz 0.45% + 3 pyF -
3.3 mF to 10.9999 mF Oto2Hz ~ | 0.45% + 10 yF
11 mF to 32.9999 mF 0to 0.6 Hz 0.75% + 30 pF
33mF to 110 mF 0to 0.2 Hz 1.1% + 100 uF
Issue 4.0 2010-01-11
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Measured Quantity &
Range or Instrument

Calibration
Measurement

Capability expressed as

an Uncertainty () (see

Type

Remarks

Supplementary Notes)
ELECTRICAL CALIBRATION il
OF TEMPERATURE
INDICATORS AND
SIMULATORS
Thermocouple simulation
. . 0.44°C
Type B: ggg ttg ? 88090 0.34:0 Soyrce using multifunction
1000 to 1550°C 0.30°C calibrators.
1550 to 1820°C 0.33°C
Type E: -250 to -100°C 0.50°C Suitable for the calibration of
-100 to -25°C 8']2% temperature indicators and
-25 to 350°C 0.16°C process calibrators by
350 to 650°C 0.21°C electrical simulation of
~ 6500 1000°C 0.27°C temperature. On-site
Type J. -ﬁ1o to-100°C 0.16°C calibration available.
-100 to -30°C b
-30t0 150°C o
150 to 760°C 0.1
760 to 1200°C 0.23°C
Type K: 200 to -100°C 0.33°C
-100 to -25°C 0.18°C
0.16°C
-25 0 120°C X
120 to 1000°C 0.26°C
1000 to 1372°C 0.40°C
Type N: -200 to -100°C 0.40°C
-100 to -25°C 0.22°C
0.19°C
-25 10 120°C 019
120 to 410°C 187
410 to 1300°C 0.27°C
Type R: 010 250°C 0.57°C
250 to 400°C 0.35°C
400 to 1000°C 033¢
1000 to 1767°C g- 49,,0
Type S: 0to 250°C 0.36"C
250 to 1000°C -36°
1000 to 1400°C 0'37,g
1400 to 1767°C g- 6
Type T: -250 to -150°C 83°C
-150t0 0°C 0.24°C
0to 120°C 0.16°C
14°C
120 t0 400°C P
Type U: -200 to 0°C 8-2‘75,0
0to 600°C : .
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Measured Quantity & Calibration Type Remarks
Range or Instrument Measurement
Capability expressed as

an Uncertainty (1) (see
Supplementary Notes)

RTD simulation [}

Suitable for the calibration of
temperature indicators and
process calibrators by
electrical simulation of
temperature. On-site
calibration available.

-200 °C to 630 °C 0.04 °Ct00.23 °C
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Supplementary Notes

A. Calibration capabilities are traceable to the national measurement standards of Canada held or accepted by the
National Research Council (NRC) or, with the agreement of NRC, to the national measurement standards of
other countries and are thus traceable to the internationally accepted representation of the appropriate Si
(Systéme International) unit. .

B. The laboratory's specific measurement capabilities are certified by the NRC's Calibration Laboratory Assessment
Service (CLAS) and accredited by the Standards Council of Canada (SCC) in accordance with the following
definitions:

Type |: A capability of which the primary purpose is the calibration of measurement standards for other
calibration laboratories. A laboratory with this type of capability has the appropriate reference standards,
working standards, check standards, and calibration systems to be able to assess dynamically and to quantify its
measurement uncertainty, and is able to monitor its measurement processes continually. The environmental
conditions that affect the laboratory's measurements are closely monitored and controlled. A laboratory with this
type of capability usually reports a measurement value accompanied by a comprehensive statement of
uncertainty. A laboratory with this type of capability is often referred to as a standards or standards calibration
laboratory.

Type |I: A capability of which the main purpose is the calibration and adjustment of test, measurement and
diagnostic equipment for use in product testing, manufacturing, servicing, etc. A laboratory with this type of
capability has the appropriate working standards and calibration systems to be able to calibrate to a
manufacturer's specification and tolerance or calibrate to a written standard, using appropriate test uncertainty
ratios (TUR). A laboratory with this type of capability usually reports a measurement value and indicates if the
test equipment complies with a specification, tolerance or a written standard. It will, usually, base its capabilities
on the specifications and tolerances of the working standards being used. It also has, normally, the means to
check its working standards between calibrations and has available the appropriate environment(s). A laboratory
with this type of capability is often referred to as a test equipment calibration laboratory.

Tvpe lli: A calibration capability, within a laboratory, mobile or fixed, with the appropriate reference or working
standards, of which the main purpose is to provide a reference. A laboratory with this type of capability usually
has minimal means to monitor its calibration system. It relies mainly on the values assigned by higher echelon
laboratories to its standards and uses these values with few other considerations to assign values or verify the
compliance of equipment being calibrated to their specifications and tolerances or to written standards. This
could be an on-site service subject to a wide range of environmental factors.

C. The calibration measurement capability of the laboratory inciudes the uncertainty associated with the calibration
of the laboratory's reference or transfer standard by NRC, or by a laboratory acceptable to CLAS, uncertainties
caused by the transportation of the calibrated reference standard from NRC (or other laboratories) to the
laboratory, uncertainties of the calibration process in the laboratory, and uncertainties due to the behaviour of the
most ideal available standard or measurement device for a specific measurement technology. These
uncertainties include components which could have been evaluated by statistical methods on a series of
repeated measurements and which can be characterised by experimental standard deviations. The other
components, which can also be charactenzed by standard deviations, are evaluated from assumed probability
distributions based on experience or other information. These have been combined to form an expanded
uncertainty U = ku, with U determined from a combined standard uncertainty u, and a coverage factor k= 2.
Since it can be assumed that the probability distribution characterised by the reported result and u, is
approximately normal, the value of a calibrated device can be asserted to lie in the interval represented by the
expanded uncertainty U with a level of confidence of approximately 95 percent. The uncertainties quoted do not
include the possible effects on the calibrated device of transportation, long term stability or intended use.

D. The uncertainty of a specific calibration by the laboratory can be greater than the calibration measurement
capability because it.will include uncertainties due to the actual condition and behaviour of the customer's device
during its calibration.

E. CLAS certification and SCC accreditation is the formal recognition of specific calibration capabilities. Neither the
NRC nor SCC guarantee the accuracy of individual calibrations by the laboratory.




CLAS Certificate Number 2003-01

Page 9 of 9

Pylon Electronics Inc. (Mississauga)

Annex A
Calibration measurement capability for the Calibration of Sinewave Voltage Measuring
Devices,
expressed as + { (% of reading) + residual in pV }
Frequency ‘
Voltage, ac 10Hzto45Hz | 45Hzto 10 10 kHz to 20 20kHzto 50 | 50 kHzto 100 | 100 kHz to 500
kHz kHz kHz kHz kHz
1.0 mV 1032999 mV [ 0.08 +6 0.015+86 0.02+6 0.1+6 0.35 + 12 0.8+ 50
33mVto 329.999mV | 0.03+8 0.0145+8 0.016+8 0.035+8 0.08 + 32 0.2+70
0.33V1t03.29999V [ 0.03+50 0.015 + 60 0.019 + 60 0.03 + 50 0.07+125 [ 0.24 +600
3.3Vito 32.9999 V 0.03 + 650 0.015+600 [0.024+600 |0.035+600 [ 0.09+ 1600
45 Hzto 1 kHz 1kHzto 10 10kHz to 20 20kHz to 50 | 50 kHz to 100
kHz kHz kHz kHz
33V10320.999 V 0.019+2000 | 0.02+6000 [ 0.025+6000 | 0.03+6000 [ 0.2+50000
45Hzto1kHz | 1kHzto5kHz | 5kHzto 10
kHz
330 Vo 1020 V 0.03 + 10000 | 0.025 + 0.03 + 10000
10000
Annex B

Calibration measurement capability for the Calibration of Sinewave Current Measuring
Devices, expressed as t { (% of reading) + residual in pA }

Frequency
Current, ac 10Hzto20 | 20Hzto45Hz | 45Hzto1kHz | 1 kHzto5kHz | 5kHzto 10 10 kHz to 30
Hz kHz kHz
29 pA to 329.99 pA 0.2+01 0.15 + 0.1 0.125+ 0.1 0.3+0.15 08+0.2 16+04
0.33mAt03.2999 mA | 02+0.156 0.125+0.15 0.1 +0.15 02+02 0.5+03 1+0.6
3.3 mA to 32.999 mA 0.18+2 0.09+2 0.04 +2 0.08+2 02+3 04+4
33 mA to 329.99 mA 0.18 + 20 0.09 + 20 0.04 +20 0.10+ 50 0.2 + 100 0.4 + 200
10Hzto45 | 45Hzto1kHz | 1kHzto5kHz | 5 kHzto 10
Hz kHz
0.33 Ato 1.09999 A 0.18 + 100 0.05 + 100 0.6+1000 | 2.5+5000
1.1 Ato 2.99999 A 0.18 + 100 0.06 + 100 0.6 + 1000 2.5 + 5000
45 Hz to 100 100Hz to 1 1 kHz to 5 kHz
Hz kHz
3At010.9999 A 0.06+ 2000 | 0.1 +2000 3+ 2000
11At0205A 0.12 + 5000 | 0.15 + 5000 3 + 5000






