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Immunity Test Regulations :

The tests were performed according to following regulations :

# - EN 60601-1-2:2001 (Medical Electrical Equipment - collateral standard: electromagnetic compatibility - requirements)

-------------------------------------------------------------------
# - IEC 61000-4-2:1995 / EN 61000-4-2:1995/A1:1998/A2:2001 (Electrostatic Discharge Immunity Test)
# - IEC 61000-4-3:2002 / EN 61000-4-3:2002/A1:2002 (Radiated, radio-frequency, electromagnetic field immunity test)
# - IEC 61000-4-4:2004 / EN 61000-4-4:2004 (Electrical Fast Transient/Burst immunity test)
# - IEC 61000-4-5:1995 / EN 61000-4-5 :1995 (Surge immunity test)
# - IEC 61000-4-6:1996 / EN 61000-4-6 :1996 (Immunity to conducted disturbances, induced by radio-frequency fields)
# - IEC 61000-4-8:1993 / EN 61000-4-8 :1994 (Power frequency magnetic field immunity test)
# - IEC 61000-4-11:2004 / EN 61000-4-11:2004 (Voltage dips, short interruptions and voltage variations immunity tests)

# - IEC 61000-3-2:2005 / EN 61000-3-2:2006 (Limits for harmonic current emissions)
# - IEC 61000-3-3:1994 / EN 61000-3-3:1995/A1:2001/A2:2005 (Limitation of voltage fluctuations & flicker in low voltage
supply  systems)
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Environmental conditions in the lab:

Actual 

Temperature: * :       22       ° C

Relative Humidity  * :       43       %

Atmospheric pressure * :      1009      mBar

Power supply system :      230      volts      50     Hz       1      phase

* The above climatic conditions were recorded during the ESD testing.
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Immunity Test Conditions: ELECTROSTATIC DISCHARGE (ESD)

The immunity against ELECTROSTATIC DISCHARGE (ESD) measurements were performed in the following location :

9 - Test not applicable

9 - Shield Room A (12' x 12' x 10')
# - Shield Room B (14' x 12' x 10')

Test equipment used :
Model Number Manufacturer Description Serial Number

# - PESD 3010 Haefely ESD Simulator H 509 178
# - HCP PSE Horizontal Coupling Plane ---
# - VCP PSE Vertical Coupling Plane ---

Test specification:
Discharge Voltage (Air): # -  2 kV

# -  4 kV # - 8 kV

Discharge Voltage (Contact): # -  2 kV # -   6 kV
# -  4 kV

Discharge Impedance: # - 330S  / 150 pF

Discharge Repetition Rate: # -  $1 second

Number of discharges: # -  $10 at all locations

Kind of discharges: # - air discharge # - contact discharge (relay)
# - direct # - indirect

Polarity: # -positive # - negative

Location of discharge: # - see description on data page in Appendix A
9 - each location on the surface touchable by hand
9 - 
     

_____________________________________________

Result :
# - no degradation of function  - Met Criterion A
9 - distortion of function  - Met Criterion B
9 - error of function  - Met Criterion C
9 - loss of function  - Broken

Remarks:
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Immunity Test conditions: RADIATED FIELDS

The immunity against RADIATED FIELDS measurements were performed in the following location:

9  - Test not applicable

# - Shield Room C - Semi-Anechoic ferrite lined shielded room (24' x 12' x 10')
9 -

Test equipment used :
Model Number Manufacturer Description Serial Number

# - 8648C Hewlett-Packard Signal Generator 3619U00734
# - CMX 5001 IFI Power Amplifier 1630-0396
# -
9 -

CBL 6121
LFG1310

Chase
Leader

Bilog Antenna
Function Generator

0009
8060233

9 -
# -
9 -
# -
# -
# -
9 -
9 -

HI 4422
4220A
51011
51011
AT4002A
5151F-001
AFG3021
HI6005

Holaday Industries
Boonton
Boonton
Boonton
AR
Ophir
Tektronix
ETS-Lindgren

Isotropic Field Probe
RF Power Meter
RF Power Sensor
RF Power Sensor
Horn Antenna
Power Amplifier
Function Generator
Isotropic Field Probe

90310
204103AA
28823
23752
306752
1007
C012481
00070043

Test specification:
Frequency - range:

# - 80 MHz - 2500 MHz

Field strength:
# -  3 V/m

Distance antenna - EUT: # - 3 m

Modulation: # - AM : 80 % 1 kHz sinewave

Step: # - 1%

Polarization of antenna: # - horizontal # - vertical

Result :
# - no degradation of function  - Met Criterion A
9 - distortion  of function  - Met Criterion B
9 - error of function  - Met Criterion C
9 - loss of function  - Broken

Remarks:
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Immunity Test conditions: FAST TRANSIENTS (BURST)

The immunity against FAST TRANSIENTS (BURST) measurements were performed in the following test location :

9 - Test not applicable

9 -   Shield Room A (12' x 12' x 10')
# -   Shield Room B (14' x 12' x 10')
9 - 

Test equipment used :
Model Number Manufacturer Description Serial Number

# - CEMaster Keytek EMC Tester 9703378
9 - IP4A Haefely-Trench Capacitive Coupling Clamp 083309-003
9 -

Test specification:

Pulse amplitude  -  AC Power Port: 
# -  2,0 kV

                                                        

Burst frequency: # - 5,0 kHz

Time of coupling: # -  60 seconds

Coupling method: # - coupling/decoupling network 9 - coupling clamp

Polarity: # - positive # - negative



Test Report Number 08F276I
Product Safety Engineering, Inc   12955 Bellamy Brothers Blvd.  Dade City, FL 33525

Tel (352) 588-2209     Fax (352) 588-2544 Page 8 of 23

Result:
# - no degradation of function - Met Criterion A
9 - distortion  of function - Met Criterion B
9 - error of function - Met Criterion C
9 - loss of function - Broken

Remarks:
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Immunity Test conditions: SURGE TRANSIENTS

The immunity against SURGE TRANSIENTS measurements were performed in the following test location :  

9 - Test not applicable

# - Test Area 1- Bench top

Test equipment used :
Model Number Manufacturer Description Serial Number

# - PSURGE4 Haefely-Trench Surge tester 083372-13

Test specification:
Pulse amplitude  -  AC Power Port: # -  0,5 kV # -  2,0 kV

# -  1,0 kV

Source impedance: # - 2 S +  18µF # - 12 S +   9µF

Number of surges: # - 5 surges/angle

Angle: # -   0 ° # -  90 °
# - 180 ° # - 270 °

Repetition rate: # - 60 sec. .

Polarity: # - positive # - negative
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Result:
# - no degradation of function - Met Criterion A
9 - distortion  of function - Met Criterion B
9 - error of function - Met Criterion C
9 - loss of function - Broken

Remarks:
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Immunity Test conditions: CONDUCTED DISTURBANCE

The immunity against CONDUCTED  DISTURBANCE measurements, induced by radio frequency fields above 9 kHz, were
performed in the following test location:

9 - Test not applicable

9 - Shield Room C - lined shield room (24' x 12' x 10')
9 - Test Area 2 - Bench top with Copper Ground Plane
# - Shield Room C - lined shield room (24' x 12' x 10') with Bench top with Copper Ground Plane

Test equipment used :
Model Number Manufacturer Description Serial Number

# - 8648C Hewlett-Packard Signal Generator 3619U00734
# - CMX 5001 IFI Power Amplifier 1630-0396
9 - CDN 1000-M2-25 Chase (FCC) Coupling Decoupling Network 9614
# - CDN 1000-M3-25 Chase (FCC) Coupling Decoupling Network 9615
9 - CDN 1000-M4-25 Chase (FCC) Coupling Decoupling Network 9616
9 - CDN 1000-M5-25 Chase (FCC) Coupling Decoupling Network 9617
9 -
9 -

FCC-801-S25
FCC-801-M3-25A

Fischer Custom Com. 
Fischer Custom Com.

Coupling Decoupling Network
Coupling Decoupling Network

68
01080

9 - CIC 8100 Chase (FCC) EM Injection Clamp 153
9 - FCC-801-M3-25A Fischer Custom Com. Coupling Decoupling Network 01081
9 -
# -
9 -
9 -
9 -
9 -
9 -
# -
9 -

FCC-801-M3-25A
4220A
51011
FCC-801-M1-25A
FCC-801-M2-25A
FCC-801-T2
FCC-801-T4
51011
AFG3021

Fischer Custom Com.
Boonton
Boonton
Fischer Custom Com.
Fischer Custom Com.
Fischer Custom Com.
Fischer Custom Com.
Boonton
Tektronix

Coupling Decoupling Network
RF Power Meter
RF Power Sensor
Coupling Decoupling Network
Coupling Decoupling Network
Coupling Decoupling Network
Coupling Decoupling Network
RF Power Sensor
Function generator

01082
204103AA
28823
2018
2043
03010
03011
23752
C012481

Test specification:
Frequency - range: # - 0,15 MHz - 80 MHz

Voltage level (EMF):
# -  3 V

Modulation: # - AM : 80 % 1 kHz sinewave

Step: # - 1%
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Result :
# - no degradation of function  - Met Criterion A
9 - distortion  of function  - Met Criterion B
9 - error of function  - Met Criterion C
9 - loss of function  - Broken

Remarks:
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Immunity Test conditions: POWER FREQUENCY MAGNETIC FIELD

The immunity against POWER FREQUENCY MAGNETIC FIELD measurements were performed in the following test location:

9 - Test not applicable

9 -  Test Area 2 - Bench top with Copper Ground Plane
# - Shield Room C - lined shield room (24' x 12' x 10') with Bench top with Copper Ground Plane

Test equipment used :
Model Number Manufacturer Description Serial Number

# -
9 -

1 Meter Loop
2.6 X 1 Meter Loop

PSE
PSE

1 Meter Square Coil
2.6 X 1 Meter Square Coil

--
--

# - PT 150 QG Hammond Mfg Transformer --
# - 87 Fluke Multimeter 59250853
# - 4090 F W Bell H Field Meter PSE # 90

Test specification:
Frequency - range: # - 50 Hz # - 60 Hz

Field level (EMF): # -  3 A/m

Duration: # - >20 seconds

Axis of orientation: # - X-axis #- Y-axis # - Z-axis

Result :
# - no degradation of function  - Met Criterion A
9 - distortion  of function  - Met Criterion B
9 - error of function  - Met Criterion C
9 - loss of function  - Broken

Remarks:
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Immunity Test conditions: VOLTAGE DIPS, INTERRUPTIONS & VARIATIONS

The immunity against VOLTAGE DIPS, INTERRUPTIONS & VARIATIONS measurements were performed in the following test
location :

9 - Test not applicable

# - Test Area 1- Bench Top
9 - 

Test equipment used :
Model Number Manufacturer Description    Serial Number

# - 6842A Hewlett-Packard Harmonic/Flicker Test System 3531A00149

Test specification:
Mains Test Voltage(s) (Ut): # - 230 VAC

Level of reduction(dip): # - 10 mS at >95% Reduction of Ut
# - 500 mS at 30% Reduction of Ut
# - 100 mS at 60% Reduction of Ut

Duration of interruption (>.95*Ut): # - 5000 mS

Result :
# - 10 mS at >95% Reduction of Ut
# - 500 mS at 30% Reduction of Ut
# - 100 mS at 60% Reduction of Ut

# - no degradation of function  - Met Criterion A
9 - distortion  of function  - Met Criterion B
9 - error of function  - Met Criterion C
9 - loss of function  - Broken

# - 5000 mS at >95% Reduction of Ut

9 - no degradation of function  - Met Criterion A
9 - distortion  of function  - Met Criterion B
# - error of function  - Met Criterion C
9 - loss of function  - Broken

Remarks:
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Immunity Test conditions: CURRENT HARMONICS AND VOLTAGE FLUCTUATIONS /
FLICKER

The CURRENT HARMONICS AND VOLTAGE FLUCTUATIONS/ FLICKER measurements, produced by the EUT, were performed in
the following test location :

9 - Test not applicable

# - Test Area 1- Bench top

Test equipment used :
Model Number Manufacturer Description Serial

Number
9 - 6842A

  
Hewlett-Packard Harmonic / Flicker Test System  3531A00149

# - PM6000 Voltech Power Analyzer 100006700148

Test specification:

Equipment Class # - A 9 - B 9 - C 9 - D

Result :

Harmonic Currents 9 - Pass 9 - Fail # - Not Applicable

Voltage Fluctuations and Flicker # - Pass 9 - Fail 9 - Not Applicable

Remarks:
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Equipment Under Test (EUT) Test Operation Mode - Immunity tests :

The device under test was operated under the following conditions during immunity testing :

See Appendix A for test plan

9 - Standby

9 - Test program (H - Pattern)

9 - Test program (color bar)

9 - Test program (customer specific)

# - Practice operation

9 - Normal operating mode

Configuration of the device under test:

# - See System Under Test Description in Appendix B

Rationale for EUT setup / configuration:
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GENERAL REMARKS:

SUMMARY:

The requirements according to the technical regulations are

# - met 

9 - not met.

The device under test does

# - fulfill the general approval requirements mentioned on page 3.

9 - not fulfill the general approval requirements mentioned on page 3.

Testing Start Date: July 7, 2008
_______________________

Testing End Date: July 18, 2008
_______________________

Product Safety Engineering Inc
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Test-setup photo(s): 
Electrostatic Discharge (ESD)
IEC 61000-4-2
EN 61000-4-2

Test-setup photo(s): 
Radiated Electromagnetic Field
IEC 61000-4-3
EN 61000-4-3
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Test-setup photo(s): 
Fast transients (BURST)
IEC 61000-4-4
EN 61000-4-4
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Test-setup photo(s): 
SURGE transients
IEC 61000-4-5
EN 61000-4-5
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Test-setup photo(s): 
Conducted disturbance
IEC 61000-4-6
EN 61000-4-6
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Test-setup photo(s): 
Power frequency magnetic field
IEC 61000-4-8
EN 61000-4-8

Test-setup photo(s): 
Voltage dips, interruptions & variations
IEC 61000-4-11
EN 61000-4-11
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Test-setup photo(s): 
Current Harmonics & Voltage Fluctuations / Flicker
EN 61000-3-2
EN 61000-3-3

Setup photo unavailable 
- setup is similar to voltage dip test
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Appendix A

Equipment Calibration Information,

Test Plan,

ESD Test Point Map,

Test Data Sheets

and

Test Setup Drawing(s)
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TEST EQUIPMENT CALIBRATION INFORMATION

Manufacturer

Hewlett Packard
Hewlett Packard
Haefely
Keytek
Leader
Haefely-Trench
Holaday Ind.
Fischer Custom
Boonton
Boonton
Fluke
Fischer Custom
Chase (FCC)
Chase (FCC)
Chase (FCC)
Chase (FCC)
Chase (FCC)
F. W. Bell
Fischer Custom
Fischer Custom
Fischer Custom
Fischer Custom
Fischer Custom
Fischer Custom
Fischer Custom
Radio Shack
Boonton
Cole-Palmer
Tektronix
ETS-Lindgren
Voltech

Model

8648C
6842A
PESD 3010
CEMaster
LFG1310
Psurge 4
HI 4422
F-33-1
4220A
51011
87
FCC-801-S25
CDN 1000-M2
CDN 1000-M3
CDN 1000-M4
CDN 1000-M5
CIC 8100
4090
FCC-801-M1
FCC-801-M2
FCC-801-M3
FCC-801-M3
FCC-801-M3
FCC-801-T2
FCC-801-T4
63-867
51011
99760-00
AFG3021
HI6005
PM6000

Description

Signal Generator
Harmonic / Flicker Tester
ESD Tester
EMC tester
Function Generator
Surge Tester
Isotropic Probe
RF Current Probe
RF Power Meter
RF Power Sensor
Multimeter
Coupling Decoupling Network
Coupling Decoupling Network
Coupling Decoupling Network
Coupling Decoupling Network
Coupling Decoupling Network
EM Injection Clamp
H Field Meter
Coupling Decoupling Network
Coupling Decoupling Network
Coupling Decoupling Network
Coupling Decoupling Network
Coupling Decoupling Network
Coupling Decoupling Network
Coupling Decoupling Network
Thermometer/Hydrometer
RF Power Sensor
Thermo/Hydro/Barometer
Function Generator
Isotropic Probe
Power Analyzer

Serial Number

3619U00734
3531A00149
H 509 178
9703378
8060233
083372-13
90310
360
204103AA
28823
59250853
68
9614
9615
9616
9617
153
PSE# 90
2018
2043
01080
01081
01082
03010
03011
PSE# 80
23752
61493735
C012481
00070043
100006700148

Cal Due

12/07/08
07/17/09
09/22/08
04/23/09

02/26/09

07/09/09

12/05/08

01/18/10

01/08/09

07/09/09
03/26/09

07/11/09
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Field strength reporting requirement at 40 cm per EN 61000-4-3 clause 6.2 

The data below was at 4 positions 40cm above the ground plane using the current calibration information .
Test level was 3 V/m CW.
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IMMUNITY TEST PLAN

MONITORED FUNCTIONS

- Scaler and polish motor operation

DEFINITION OF FAILURE MODES 

- Scaler and polish motor operation
Loss or significant change in operation as determined by manufacturer

METHOD OF EXERCISING

- Scaler operation was observed by the water mist and vibration against a penny
(the penny was not used during radiated and conducted immunity but checked
before and after test). Polish motor operation was observed using a piece of tape
attached to the shaft.
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ESD TEST DATA
EUT: SP200 and Swift DATE OF TEST: July 14 & 16, 2008

MANUFACTURER: D.B. I. America Corporation PROJECT #: 08F276I

TECHNICIAN: Dave Ernest
     Note : Swift and SP200 were tested individually

DISCHARGE LOCATION AIR APPLIED VOLTAGE (KV)/
DISCHARGES PER POINT

OBSERVED  EFFECT ON
EUT

CONTACT 2 4 6 8

Horizontal Coupling Plane (HCP)
Front

CONTACT + 10 10 10 None

- 10 10 10 None

Horizontal Coupling Plane (HCP)
Right

CONTACT + 10 10 10 None

- 10 10 10 None

Horizontal Coupling Plane (HCP)
Left

CONTACT + 10 10 10 None

- 10 10 10 None

Horizontal Coupling Plane (HCP)
Back

CONTACT + 10 10 10 None

- 10 10 10 None

Vertical Coupling Plane (VCP)
Front

CONTACT + 10 10 10 None

- 10 10 10 None

Vertical Coupling Plane (VCP)
Right

CONTACT + 10 10 10 None

- 10 10 10 None

Vertical Coupling Plane (VCP)
Left

CONTACT + 10 10 10 None

- 10 10 10 None

Vertical Coupling Plane (VCP)
Back

CONTACT + 10 10 10 None

- 10 10 10 None

Water inlet (both units) CONTACT + 10 10 10 None

- 10 10 10 None

Power switch (both units) AIR + 10 10 10 None

- 10 10 10 None
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ESD TEST DATA
EUT: SP200 and Swift DATE OF TEST: July 14 & 16, 2008

MANUFACTURER: D.B. I. America Corporation PROJECT #: 08F276I

TECHNICIAN: Dave Ernest

DISCHARGE LOCATION AIR APPLIED VOLTAGE (KV)/
DISCHARGES PER POINT

OBSERVED  EFFECT ON
EUT

CONTACT 2 4 6 8

Scaler tip (both units) CONTACT + 10 10 10 None

- 10 10 10 None

Motor body (SP200) CONTACT + 10 10 10 None

- 10 10 10 None

Back panel (SP200) CONTACT + 10 10 10 None

- 10 10 10 None

Bottom screw nearest center
(SP200)

CONTACT + 10 10 10 None

- 10 10 10 None

Pump switch (Swift) AIR + 10 10 10 None

- 10 10 10 None

Plastic screws on back (Swift) AIR + 10 10 10 None

- 10 10 10 None

Top center case seam (both
units)

AIR + 10 10 10 None

- 10 10 10 None

LEDs front panel (both units) AIR + 10 10 10 None

- 10 10 10 None

Control knobs (both units) AIR + 10 10 10 None

- 10 10 10 None

Side seams (both units) AIR + 10 10 10 None

- 10 10 10 None
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RADIATED ELECTROMAGNETIC FIELD 
TEST DATA 

EUT: SP200 & Swift Portable Piezo Ultrasonic Scaler TEST DATE: July 7 & 8, 2008

MANUFACTURER: D. B. I. America Corporation  PROJECT #: 08F276I

TECHNICIAN: Dave Ernest

EUT ORIENTATION ANTENNA
POLARIZATION

FREQUENCY
RANGE

V/M
APPLIED

OBSERVED
EFFECT ON EUT

Front Vertical 80 - 2500 MHz 3 None *

Right Vertical 80 - 2500 MHz 3 None *

Back Vertical 80 - 2500 MHz 3 None *

Left Vertical 80 - 2500 MHz 3 None *

Left Horizontal 80 - 2500 MHz 3 None *

Back Horizontal 80 - 2500 MHz 3 None *

Right Horizontal 80 - 2500 MHz 3 None *

Front Horizontal 80 - 2500 MHz 3 None *

* Changes in polishing motor speed were observed but not determined to be significant by the manufacturer. 
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EFT/B TEST DATA 
EUT: SP200 and Swift TEST DATE: July 16 and 18, 2008

MANUFACTURER: D.B.I. America Corporation PROJECT #: 08F276I 

TECHNICIAN: Dave Ernest

TEST
ORDER

LEADS
TESTED

COUPLING DEVICE/
VOLTAGE LEVEL

OBSERVED
EFFECT ON EUT

MAINS NETWORK

1 Swift
Line, Neutral & PE

+2000 None

2 Line, Neutral & PE -2000 None

3 SP200 Scaler mode
Line, Neutral & PE

+2000 None

4 Line, Neutral & PE -2000 None

5 SP200 Polisher mode
Line, Neutral & PE

+2000 None

6 Line, Neutral & PE -2000 None
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Test Report Number 08F276I
Product Safety Engineering, Inc   12955 Bellamy Brothers Blvd.  Dade City, FL 33525

Tel (352) 588-2209     Fax (352) 588-2544

SURGE TEST DATA 

EUT: SP200 and Swift                                     TEST DATE: July 9, 10 & 11, 2008 
         

MANUFACTURER: D.B.I. America Corporation                   PROJECT #: 08F276I
                                                                                   

TECHNICIAN: Chip Foerstner                    

SURGE PATH VOLTAGE
PEAK

OBSERVED EFFECT ON EUT

LINE AND 
PROTECTIVE EARTH

+ 500 V None

- 500 V None

LINE AND 
PROTECTIVE EARTH

+ 1000 V None

- 1000 V None

LINE AND 
PROTECTIVE EARTH

+ 2000 V None

- 2000 V None

NEUTRAL AND 
PROTECTIVE EARTH

+ 500 V None

- 500 V None

NEUTRAL AND 
PROTECTIVE EARTH

+ 1000 V None

- 1000 V None

 NEUTRAL AND
PROTECTIVE EARTH

+ 2000 V None

- 2000 V None

LINE AND NEUTRAL + 500 V None

- 500 V None

LINE AND NEUTRAL + 1000 V None

- 1000 V None

Note the Swift and SP 200 were tested separately. The SP 200 was tested in scaler and polishing mode alternately between surges.
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Test Report Number 08F276I
Product Safety Engineering, Inc   12955 Bellamy Brothers Blvd.  Dade City, FL 33525

Tel (352) 588-2209     Fax (352) 588-2544

 CONDUCTED RF IMMUNITY 
TEST  DATA

EUT: SP200 & Swift                                                                               TEST DATE: July 8, 2008
         

 MANUFACTURER: D.B.I. America Corporation                                                   PROJECT #: 08F276I

TECHNICIAN: Dave Ernest                                                                   

EUT PORT
COUPLING
METHOD

FREQUENCY
RANGE

TEST LEVEL OBSERVED EFFECT ON EUT

CDN

AC mains Swift X
150 kHz - 80 MHz 3 Vemf None

AC mains SP200
scaler mode X

150 kHz - 80 MHz 3 Vemf None

AC mains SP200
polisher mode X

150 kHz - 80 MHz 3 Vemf None
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Test Report Number 08F276I
Product Safety Engineering, Inc   12955 Bellamy Brothers Blvd.  Dade City, FL 33525

Tel (352) 588-2209     Fax (352) 588-2544

POWER FREQUENCY MAGNETIC FIELD

EUT: SP 200 and Swift DATE OF TEST: July 10, 2008 

MANUFACTURER: D. B. I. America Corporation PROJECT#: 08F276I 

TECHNICIAN: Dave Ernest

EUT ORIENTATION
(Surface parallel to coil) 

COIL
POLARIZATION/

POSITION

FREQUENCY
Hz

A/m
APPLIED

OBSERVED
EFFECT ON EUT

FRONT VERTICAL 50 3 NONE

SIDE VERTICAL 50 3 NONE

TOP HORIZONTAL 50 3 NONE

FRONT VERTICAL 60 3 NONE

SIDE VERTICAL 60 3 NONE

TOP HORIZONTAL 60 3 NONE

The unit were powered at the same frequency as the test signal.

This test was performed twice -  with the SP200 in Scaler mode and in Polisher mode

Page A11 of 17



Test Report Number 08F276I
Product Safety Engineering, Inc   12955 Bellamy Brothers Blvd.  Dade City, FL 33525

Tel (352) 588-2209     Fax (352) 588-2544

VOLTAGE DIPS, INTERRUPTIONS & VARIATIONS

EUT: SP200 and Swift DATE OF TEST: July 18, 2008 

MANUFACTURER: D.B.I. America Corporation PROJECT#: 08F276I 

TECHNICIAN: Dave Ernest

Reduction of Ut (%) Duration in periods Ut Phase
Angle

OBSERVED
EFFECT ON EUT

Swift   >95 0.5 230 0 None - Note

>95 0.5 230 180 None - Note

60 5 230 0 None - Note

30 25 230 0 None - Note

>95 250 230 0 Criteria C -
System reset

SP 200  >95 0.5 230 0 None - Note

>95 0.5 230 180 None - Note

60 5 230 0 None - Note

30 25 230 0 None - Note

>95 250 230 0 Criteria C -
System reset

Note: During the voltage dip an audible change in scaler or motor operation was observed. The worst case observed was with
the 60% dip on the Swift - the LED indication on the front blinked in addition to the change. The manufacturer has determined this
performance is acceptable.
The SP200 was tested twice - Scaler and polisher modes.
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Test Report Number 08F276I
Product Safety Engineering, Inc   12955 Bellamy Brothers Blvd.  Dade City, FL 33525

Tel (352) 588-2209     Fax (352) 588-2544

CURRENT HARMONICS AND VOLTAGE FLUCTUATIONS/FLICKER TEST
DATA

EUT: SP200 & Swift CLASS: A PROJECT #: 08F276I

MANUFACTURER: D.B.I. America Corporation

TESTS PERFORMED

CURRENT HARMONICS
 PASS   N/A    TEST      
TECHNICIAN: Dave Ernest FAIL          DATE: July 16, 17 & 18, 2008
REMARKS: 

Input power was less than 75 watts and complies with conditions of Clause 7, EN 61000-3-2 making the limits of this standard not
applicable. Test data was supplied to support this statement.

VOLTAGE FLUCTUATIONS AND FLICKER
PASS   X   TEST

TECHNICIAN: Dave Ernest FAIL           DATE: July 16, 17 & 18, 2008
REMARKS: Each unit was tested independently and the SP 200 was tested in scaler and polisher modes
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Product: DBI SWIFT AND SP200 Jul 17 2008  8:20am

Serial no: Page A14 of 17
Description:                                                                       

Result Name: 08276DBISP200SCALHAR

Voltech IEC61000-3 Windows Software  1.10.04RC5 Test Date: Jul 17 2008  8:08am

Type of Test: Fluctuating Harmonics Test - Worst Case Table (2006)

Power Analyzer: Voltech   PM6000  SN:  100006700148  Firmware version:  v1.20.06RC4
Channel(s):

 1. SN: 090015501187, 26  Adjusted Date: 9 JUL 2008.     2. SN:None    Adjusted Date:None

3. SN:None    Adjusted Date:None     4. SN:None    Adjusted Date:None

5. SN:None    Adjusted Date:None     6. SN:None    Adjusted Date:None

Shunt(s):

1. SN: 091024300432, 4  Adjusted Date: 11 JUL 2008.     2. SN:None   Adjusted Date:None

3. SN:None    Adjusted Date:None     4. SN:None   Adjusted Date:None

5. SN:None    Adjusted Date:None     6. SN:None   Adjusted Date:None

AC Source: HP6842A

Overall Result:

N/A            Test Report # 08F276I

Class

Class Multiplier

Class A

1

Harm Limit 1 Limit 2 Average <L1  <L2 Max <L2 Pass Harm Limit 1 Limit 2 Average <L1  <L2 Max <L2 Pass

Reading Reading FAIL Reading Reading FAIL

2 1.0800A 1.6200A 23.18mA 66.17mA
� � �

 N/A 3 2.3000A 3.4500A 47.23mA 50.30mA
� � �

 N/A

4 430.0mA 645.0mA 10.35mA 29.92mA
� � �

 N/A 5 1.1400A 1.7100A 26.13mA 40.48mA
� � �

 N/A

6 300.0mA 450.0mA 3.044mA 8.222mA
� � �

 N/A 7 770.0mA 1.1550A 4.394mA 7.255mA
� � �

 N/A

8 230.0mA 345.0mA 2.154mA 4.796mA
� � �

 N/A 9 400.0mA 600.0mA 4.906mA 6.253mA
� � �

 N/A

10 184.0mA 276.0mA 1.710mA 4.466mA
� � �

 N/A 11 330.0mA 495.0mA 1.067mA 2.739mA
� � �

 N/A

12 153.3mA 230.0mA 0.979mA 2.497mA
� � �

 N/A 13 210.0mA 315.0mA 1.572mA 2.889mA
� � �

 N/A

14 131.4mA 197.1mA 1.082mA 2.553mA
� � �

 N/A 15 150.0mA 225.0mA 0.928mA 2.326mA
� � �

 N/A

16 115.0mA 172.5mA 0.728mA 1.945mA
� � �

 N/A 17 132.3mA 198.5mA 1.004mA 2.024mA
� � �

 N/A

18 102.2mA 153.3mA 0.790mA 1.711mA
� � �

 N/A 19 118.4mA 177.6mA 0.837mA 1.706mA
� � �

 N/A

20 92.00mA 138.0mA 0.750mA 1.542mA
� � �

 N/A 21 107.1mA 160.7mA 0.745mA 1.503mA
� � �

 N/A

22 83.63mA 125.4mA 0.659mA 1.473mA
� � �

 N/A 23 97.82mA 146.7mA 0.735mA 1.551mA
� � �

 N/A

24 76.66mA 115.0mA 1.448mA 2.098mA
� � �

 N/A 25 90.00mA 135.0mA 0.750mA 1.390mA
� � �

 N/A

26 70.76mA 106.1mA 0.655mA 1.287mA
� � �

 N/A 27 83.33mA 125.0mA 0.646mA 1.258mA
� � �

 N/A

28 65.71mA 98.57mA 0.642mA 1.253mA
� � �

 N/A 29 77.58mA 116.3mA 0.654mA 1.225mA
� � �

 N/A

30 61.33mA 92.00mA 0.661mA 1.224mA
� � �

 N/A 31 72.58mA 108.8mA 0.649mA 1.215mA
� � �

 N/A

32 57.50mA 86.25mA 0.641mA 1.177mA
� � �

 N/A 33 68.18mA 102.2mA 0.648mA 1.217mA
� � �

 N/A

34 54.11mA 81.17mA 0.634mA 1.146mA
� � �

 N/A 35 64.28mA 96.42mA 0.641mA 1.103mA
� � �

 N/A

36 51.11mA 76.66mA 0.628mA 1.056mA
� � �

 N/A 37 60.81mA 91.21mA 0.662mA 1.091mA
� � �

 N/A

38 48.42mA 72.63mA 0.639mA 1.051mA
� � �

 N/A 39 57.69mA 86.53mA 0.639mA 1.078mA
� � �

 N/A

40 46.00mA 69.00mA 0.633mA 1.086mA
� � �

 N/A

<L1  : Reading is below limit 1.



Product: DBI SWIFT AND SP200 Jul 24 2008  11:32am

Serial no: Page A15 of 17
Description:                                                                       

Result Name: 08F276IDBISWIFTHAR

Voltech IEC61000-3 Windows Software  1.10.04RC5 Test Date: Jul 17 2008  4:00pm

Type of Test: Fluctuating Harmonics Test - Worst Case Table (2006)

Power Analyzer: Voltech   PM6000  SN:  100006700148  Firmware version:  v1.20.06RC4
Channel(s):

 1. SN: 090015501187, 26  Adjusted Date: 9 JUL 2008.     2. SN:None    Adjusted Date:None

3. SN:None    Adjusted Date:None     4. SN:None    Adjusted Date:None

5. SN:None    Adjusted Date:None     6. SN:None    Adjusted Date:None

Shunt(s):

1. SN: 091024300432, 4  Adjusted Date: 11 JUL 2008.     2. SN:None   Adjusted Date:None

3. SN:None    Adjusted Date:None     4. SN:None   Adjusted Date:None

5. SN:None    Adjusted Date:None     6. SN:None   Adjusted Date:None

AC Source: HP6842A

Overall Result:

N/A               Test Report # 08F276I

Class

Class Multiplier

Class A

1

Harm Limit 1 Limit 2 Average <L1  <L2 Max <L2 Pass Harm Limit 1 Limit 2 Average <L1  <L2 Max <L2 Pass

Reading Reading FAIL Reading Reading FAIL

2 1.0800A 1.6200A 5.688mA 22.74mA
� � �

 N/A 3 2.3000A 3.4500A 22.51mA 65.08mA
� � �

 N/A

4 430.0mA 645.0mA 3.213mA 9.738mA
� � �

 N/A 5 1.1400A 1.7100A 10.08mA 16.11mA
� � �

 N/A

6 300.0mA 450.0mA 1.872mA 4.766mA
� � �

 N/A 7 770.0mA 1.1550A 2.434mA 10.29mA
� � �

 N/A

8 230.0mA 345.0mA 1.037mA 3.010mA
� � �

 N/A 9 400.0mA 600.0mA 2.682mA 3.674mA
� � �

 N/A

10 184.0mA 276.0mA 0.894mA 2.134mA
� � �

 N/A 11 330.0mA 495.0mA 1.036mA 2.305mA
� � �

 N/A

12 153.3mA 230.0mA 0.880mA 1.795mA
� � �

 N/A 13 210.0mA 315.0mA 0.953mA 1.823mA
� � �

 N/A

14 131.4mA 197.1mA 0.724mA 1.434mA
� � �

 N/A 15 150.0mA 225.0mA 0.898mA 1.472mA
� � �

 N/A

16 115.0mA 172.5mA 0.697mA 1.316mA
� � �

 N/A 17 132.3mA 198.5mA 0.776mA 1.337mA
� � �

 N/A

18 102.2mA 153.3mA 0.738mA 1.216mA
� � �

 N/A 19 118.4mA 177.6mA 0.744mA 1.249mA
� � �

 N/A

20 92.00mA 138.0mA 0.673mA 1.141mA
� � �

 N/A 21 107.1mA 160.7mA 0.703mA 1.149mA
� � �

 N/A

22 83.63mA 125.4mA 0.658mA 0.985mA
� � �

 N/A 23 97.82mA 146.7mA 0.729mA 1.043mA
� � �

 N/A

24 76.66mA 115.0mA 1.447mA 1.730mA
� � �

 N/A 25 90.00mA 135.0mA 0.756mA 1.046mA
� � �

 N/A

26 70.76mA 106.1mA 0.660mA 0.963mA
� � �

 N/A 27 83.33mA 125.0mA 0.680mA 0.999mA
� � �

 N/A

28 65.71mA 98.57mA 0.651mA 0.883mA
� � �

 N/A 29 77.58mA 116.3mA 0.672mA 0.938mA
� � �

 N/A

30 61.33mA 92.00mA 0.667mA 0.871mA
� � �

 N/A 31 72.58mA 108.8mA 0.682mA 0.909mA
� � �

 N/A

32 57.50mA 86.25mA 0.654mA 0.847mA
� � �

 N/A 33 68.18mA 102.2mA 0.664mA 0.914mA
� � �

 N/A

34 54.11mA 81.17mA 0.654mA 0.865mA
� � �

 N/A 35 64.28mA 96.42mA 0.663mA 0.879mA
� � �

 N/A

36 51.11mA 76.66mA 0.656mA 0.790mA
� � �

 N/A 37 60.81mA 91.21mA 0.683mA 0.868mA
� � �

 N/A

38 48.42mA 72.63mA 0.659mA 0.816mA
� � �

 N/A 39 57.69mA 86.53mA 0.662mA 0.813mA
� � �

 N/A

40 46.00mA 69.00mA 0.657mA 0.817mA
� � �

 N/A

<L1  : Reading is below limit 1.



Product: DBI SWIFT AND SP200 Jul 18 2008  10:24am

Serial no: Page A16 of 17
Description:                                                                       

Result Name: 08276DBISP200FLK

Voltech IEC61000-3 Windows Software  1.10.04RC5 Test Date: Jul 17 2008  8:25am

Type of Test: Flickermeter Test - Table

Power Analyzer: Voltech   PM6000  SN:  100006700148  Firmware Version:  v1.20.06RC4
Channel(s):

 1. SN: 090015501187, 26  Adjusted Date: 9 JUL 2008.     2. SN:None    Adjusted Date:None

3. SN:None    Adjusted Date:None     4. SN:None    Adjusted Date:None

5. SN:None    Adjusted Date:None     6. SN:None    Adjusted Date:None

Shunt(s):

1. SN: 091024300432, 4  Adjusted Date: 11 JUL 2008.     2. SN:None   Adjusted Date:None

3. SN:None    Adjusted Date:None     4. SN:None   Adjusted Date:None

5. SN:None    Adjusted Date:None     6. SN:None   Adjusted Date:None

AC Source: HP6842A

Notes:

Plt test duration 120 minutes

Measurement method - Voltage    Test Report # 08F276I

Overall Result:

PASS

Plt

Limit

Reading

0.650

0.087

Pst dc (%) dmax (%) d(t) > 3.3%(ms)

Limit

Reading 1

Reading 2

Reading 3

Reading 4

Reading 5

Reading 6

Reading 7

Reading 8

Reading 9

Reading 10

Reading 11

Reading 12

1.000 5003.300 7.000

0.087 0.003 0.195 0

0.087 0.003 0.192 0

0.087 0.002 0.204 0

0.087 0.003 0.226 0

0.087 0.002 0.221 0

0.087 0.003 0.212 0

0.087 0.002 0.203 0

0.087 0.002 0.215 0

0.087 0.002 0.194 0

0.087 0.002 0.174 0

0.087 0.002 0.175 0

0.087 0.003 0.171 0



Product: DBI SWIFT AND SP200 Jul 18 2008  10:24am

Serial no: Page A17 of 17
Description:                                                                       

Result Name: 08276DBISWIFTFLK

Voltech IEC61000-3 Windows Software  1.10.04RC5 Test Date: Jul 18 2008  8:12am

Type of Test: Flickermeter Test - Table

Power Analyzer: Voltech   PM6000  SN:  100006700148  Firmware Version:  v1.20.06RC4
Channel(s):

 1. SN: 090015501187, 26  Adjusted Date: 9 JUL 2008.     2. SN:None    Adjusted Date:None

3. SN:None    Adjusted Date:None     4. SN:None    Adjusted Date:None

5. SN:None    Adjusted Date:None     6. SN:None    Adjusted Date:None

Shunt(s):

1. SN: 091024300432, 4  Adjusted Date: 11 JUL 2008.     2. SN:None   Adjusted Date:None

3. SN:None    Adjusted Date:None     4. SN:None   Adjusted Date:None

5. SN:None    Adjusted Date:None     6. SN:None   Adjusted Date:None

AC Source: HP6842A

Notes:

Plt test duration 120 minutes

Measurement method - Voltage        Test Report # 08F276I

Overall Result:

PASS

Plt

Limit

Reading

0.650

0.101

Pst dc (%) dmax (%) d(t) > 3.3%(ms)

Limit

Reading 1

Reading 2

Reading 3

Reading 4

Reading 5

Reading 6

Reading 7

Reading 8

Reading 9

Reading 10

Reading 11

Reading 12

1.000 5003.300 7.000

0.131 0.029 0.275 0

0.096 0.032 0.327 0

0.097 0.027 0.336 0

0.098 0.021 0.325 0

0.097 0.027 0.267 0

0.099 0.018 0.356 0

0.104 0.023 0.349 0

0.101 0.024 0.310 0

0.098 0.018 0.346 0

0.097 0.026 0.320 0

0.090 0.015 0.288 0

0.090 0.020 0.299 0



Test Report Number 08F276I
Product Safety Engineering, Inc   12955 Bellamy Brothers Blvd.  Dade City, FL 33525

Tel (352) 588-2209     Fax (352) 588-2544

Appendix B

System Under Test Description
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Test Report Number 08F276I
Product Safety Engineering, Inc   12955 Bellamy Brothers Blvd.  Dade City, FL 33525

Tel (352) 588-2209     Fax (352) 588-2544

SYSTEM COMPONENTS
**************************

DEVICE TYPE: EUT, SP200 COMBINATION PIEZO ULTRASONIC SCALER WITH ELECTRIC MOTOR (SP200, SP100
AND SIMILAR) PORTABLE AND NON-PORTABLE
S/N: 081201 & SN 081202 (RADIATED immunity ONLY)
******************************************************************************************************

DEVICE TYPE: EUT, SWIFT PORTABLE PIEZO ULTRASONIC SCALER (PORTABLE AND NON-PORTABLE)
S/N: 871101
******************************************************************************************************

INTERFACE CABLES
********************

DEVICE TYPE: EUT (ALL 3) 
SHIELD: NO
LENGTH: 2 METER
CONNECTOR TYPE: DEDICATED TO DEDICATED
PORT: FOOT SWITCH
******************************************************************************************************

DEVICE TYPE: EUT (ALL 3) 
SHIELD: NO
LENGTH: 6 feet
CONNECTOR TYPE: DEDICATED TO DEDICATED
PORT: SCALER
******************************************************************************************************

DEVICE TYPE: EUT (SP 200)
SHIELD: NO
LENGTH: 6 feet
CONNECTOR TYPE: DEDICATED TO DEDICATED
PORT: MOTOR
******************************************************************************************************

AC LINE CORDS
********************

DEVICE TYPE: EUT (3X)
SHIELD: No
LENGTH: 6 feet (0.5 meters for EFT and 25 cm for conducted immunity)
CONNECTOR TYPE: IEC to dedicated
****************************************************************************************************
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