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UBA2024BP/BT 25 W demo boards
1. Introduction

Remark: Galvanic isolation of the mains phase using a variable transformer is always 
recommended. These devices can be recognized by the symbols shown in Figure 1.
 

1.1 General description
The UBA2024 circuit is a half-bridge driver IC which has been set-up to drive a standard 
PLC 4P 26W, G24q-3 socket based lamp or similar lamp types with a nominal lamp power 
of 24 W. The UBA2024 is available in two different versions, the UBA2024BP is the DIL8 
package and the UBA2024BT is the SO14 package.

The total power dissipation is approximately 25 W at a nominal mains voltage of 120 V 
(RMS), 60 Hz. The demo boards can be easily configured to drive different Compact 
Fluorescent Lamps (CFL) at different power ratings. Several design examples show how 
by changing the inductor tap and applying a different lamp capacitor, different power 
ratings are achieved.

The UBA2024BP and UBA2024BT demo boards are not recommended for driving lower 
voltage linear lighting lamps such as the T5 or T8. The UBA2021 is a better option for 
these types of lamps.

The IC can drive lamps up to 26 W, provided the maximum junction temperature of the IC 
is not exceeded. The demo boards are designed to ensure the mains power dissipation is 
less than 25 W. Since there are no Total Harmonic Distortion (THD) requirements for mains 
power-dissipations less than 25 W, a preconditioning function is obsolete.

The circuit is set-up to perform a preheat so the lamp will switch on approximately 0.6 s 
after the mains voltage has been applied to the board. 

WARNING

Lethal voltage and fire ignition hazard

The non-insulated high voltages that are present when operating this product, constitute a 
risk of electric shock, personal injury, death and/or ignition of fire. 

This product is intended for evaluation purposes only. It shall be operated in a designated test 
area by personnel qualified according to local requirements and labor laws to work with 
non-insulated mains voltages and high-voltage circuits. This product shall never be operated 
unattended.

a. Isolated b. Not isolated

Fig 1. Variac isolation symbols
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Consult the application note AN10966 "UBA 2024B CFL ballast 100 to 120 V (AC) without 
voltage doubler" for detailed design steps on how to set-up lamps with other power 
ratings.

The mains voltage operating range is set between 100 V and 120 V (RMS).

The IC was intended as a cost-effective solution to drive CFL with an integrated ballast 
(CFLi) and as such no thermal protection or open lamp detection is implemented on the 
device. As the demo board has been designed around a detachable lamp, a protection 
circuit has been added to it to set the IC to a safe mode of operation when no lamp is 
attached to the circuit. This circuit is not needed in a typical CFL application.

Remark: If the UBA2024BP or UBA2024BT is used in a non-integrated ballast or a 
'matchbox' type of ballast, the protection circuit is required.
UM10416 All information provided in this document is subject to legal disclaimers. © NXP B.V. 2010. All rights reserved.
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2. Schematic diagram
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6 of 18 Fig 3. Schematic diagram UBA2024BT (SO14) - 120 V (AC)
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3. Specification
 

The UBA2024BP and UBA2024BT demo boards are designed to drive a 26 W burner with 
a G24q-3 type of socket. The specifications are:

120 V (AC):

• Input voltage range: 120 V (AC); ± 10 %; 60 Hz
• Input power: 25 W at 120 V (AC)
• Input current: 400 mA at 120 V (AC)
• Power factor > 0.58
• Running frequency 51 kHz; start frequency 82 kHz
• 600 ms preheat

 protective circuits:

• No load and lamp removal protection using an external protection circuit

Burners:

• Philips PL-C 26 W; 4-pin; G24q-3
• Osram Dulux D/E 26 W; 4-pin; G24q-3
• General Electric F26DBX ECO 4P; G24q-3

Other burners that are safe to use are:

• Osram Dulux T/E 26 W; 4-pin; GX24q-3
• Philips PL-T 26 W; 4-pin; GX24q-3
• General Electric F26TBX ECO 4P; GX24q-3
• All T2 or T3 26 W burners with 80 V lamp voltage and 300 mA lamp current

Fig 4. UBA2024BP (DIL8) demo board Fig 5. UBA2024BT (SO14) demo board
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UM10416 All information provided in this document is subject to legal disclaimers. © NXP B.V. 2010. All rights reserved.

User manual Rev. 1 — 15 November 2010 7 of 18



NXP Semiconductors UM10416
UBA2024BP/BT 25 W demo boards
3.1 Board connections
The connection to the lamp is very straight forward as shown in Figure 6 and 7. Note that 
any UBA2024B application cannot be used with 230 V (AC) mains voltages.
 

 

Fig 6. Connecting the UBA2024BP demo board - 120 V (AC)
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Fig 7. Connecting the UBA2024BT demo board - 120 V (AC)
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3.2 Lamp inductor selection
The inductor supplied with this board accommodates three inductors in one. This makes 
setting up the board for different lamp powers easier, since it is much easier to change the 
lamp capacitor than the lamp inductor. It also reduces design time (See Section 5 and the 
application note AN10966 "UBA 2024B CFL ballast 100 to 120 V (AC) without voltage 
doubler"). Figure 8 and 9 show how to select a different lamp inductor. The inductor can 
be set for 0.66 mH (factory default setting for the 26 W lamp), 0.98 mH, and 1.09 mH, The 
saturation current for the 0.66 mH inductor setting is 2 A at Tamb = 125 °C.

Remark: Only short-circuit one jumper, otherwise the inductor windings are short 
circuited.
 

 

Fig 8. Selecting the lamp inductor by resistor programming from the bottom side of the UBA2024BP demo 
board
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Fig 9.  Selecting the lamp inductor by resistor programming from the bottom side of the UBA2024BT demo 
board
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3.3 Bill of materials PL-C 4P 26 W lamp
 

[1] Component(s) needed for the optional lamp detection circuit

Table 1. Bill of material PL-C 4P 26 W lamp
PL-C 4P 26 W lamp (24 W; 300 mA burner; requiring warm ignition; fbridge = 51 kHz)

Reference Description Remarks Value
R1 resistor, fusible 3R3/5 %/2 W NFR 3.3 Ω/2 W

R2 resistor, thick film, 26K1/1 %/0W1 0603 oscillator resistor 26.1 kΩ/0.1 W/1 %

R3[1] resistor, thick film, 220K/5 % /0W1 0603 220 kΩ/0.1 W

R4[1] resistor, thick film, 33K/5 %/0W1 0603 33 kΩ/0.1 W

R5[1] resistor, thick film, 180K/5 %/0W1 0603 180 kΩ/0.1 W

R6. R7[1] resistor, thick film, 1M/ 5 %/0W1 0603 1 MΩ/0.1 W

R8, R11 resistor, thick film, 0R/1 %/0W1 0603 short 0 Ω

R9 resistor, thick film, 4M7/1 %/0W1 0603 4.7 MΩ/0.1 W/1 %

R10 - not mounted -

C1 capacitor, Al. El. 33 µF/20 %/200V KXG high temperature electrolytic type 33 µF/200 V

C2, C3 capacitor, 150n/10 %/250V DME 150 nF/250 V

C4 - not mounted -

C5 capacitor, cer. 470n/10 %/10V X5R 0603 470 nF/10 V/10 %

C6, C8 capacitor, cer. 10n/20 %/50V X7R 0603 10 nF/50 V

C7 capacitor, cer. 0.82n/10 %/500V X7R 1206 dV/dt capacitor 0.82 nF/500 V

C9 capacitor, cer. 1n2/5 %/50V X7R 0603 oscillator capacitor 1.2 nF/50 V/5 %

C10 capacitor, 10n/5 %/2KV MKP lamp capacitor 10 nF/2 kV/5 %

C11[1] capacitor, cer. 3u3/20 %/10V Y5V 0805 3.3 µF/10 V

C12[1] capacitor, cer. 220p/5 %/50V COG 0603 220 pF/50 V/5 %

D1, D2, 
D3, D4

diode, standard, 1 kV, 1 A mains rectifier diode 1N4007

D5[1] diode, small signal, dual, 70 V 200 mA double diode common cathode BAV70W

L1 inductor, RF-choke, 1m5H, 1R7, 0A43, 10 % radial type 1.5 mH/0.43 A

T1[1] transistor, dual, NPN/PNP 45 V 100 mA combined PNP and NPN 
transistor

BC847BPN

T2 RF-choke, T-H BOBBIN EF-20 E-20 core WE760800030 Rev01 
(select inductance with jumper)

0.66 mH (J1 in place)

U1 half-bridge CFL driver IC UBA2024BP (DIL8) 
UBA2024BT (SO14)
UM10416 All information provided in this document is subject to legal disclaimers. © NXP B.V. 2010. All rights reserved.
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4. Conduction emissions test

Conducted emissions have been measured in neutral and line wires using a 
pre-compliance test set-up and considering the limits for lighting applications, i.e. 
EN55015. The measurements have been performed at 120 V (AC) line voltage. The 
results are shown in Figure 10 and 11. The emission level is below both the quasi-peak 
and the average limits with an acceptable margin.

The measurements taken are only valid for this particular board design. The board layout 
can be used as a guide to create the working design but there is no absolute guarantee 
that the final product will pass the conducted EMI test. The board shown is only part of a 
total product (including housing and wiring) that needs to pass. 
 

(1) Quasi-Peak (QP)

(2) AVerage (AV)

Fig 10. UBA2024BP demo board. Conducted EMI 120 V; 60 Hz
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(1) Quasi Peak (QP)

(2) AVerage (AV)

Fig 11. UBA2024BT demo board. Conducted EMI 120 V; 60 Hz
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5. Examples of other lamp powers

5.1 PL-C 4P 13 W lamp
 

[1] Component(s) needed for the optional lamp detection circuit

Table 2. Bill of material PL-C 4P 13 W lamp
PL-C 4P 13W lamp (12.5 W; 165 mA burner; requiring warm ignition; fbridge = 63 kHz)

Reference Description Remarks Value
R1 resistor, fusible 5R6/5 %/2W NFR 5.6 Ω/2 W

R2 resistor, thick film, 22K6/1 %/0W1 0603 oscillator resistor 22.6 kΩ/0.1 W/1 %

R3[1] resistor, thick film, 220K/5 %/0W1 0603 220 kΩ/0.1 W

R4[1] resistor, thick film, 33K/5 %/0W1 0603 33 kΩ/0.1 W

R5[1] resistor, thick film, 180K/5 %/0W1 0603 180 kΩ/0.1 W

R6. R7[1] resistor, thick film, 1M/ 5 %/0W1 0603 1 MΩ/0.1 W

R8, R11 resistor, thick film, 0R/1 %/0W1 0603 short 0 Ω

R9 resistor, thick film, 4M7/1 %/0W1 0603 4.7 MΩ/0.1 W/1 %

R10 - not mounted -

C1 capacitor, Al. El. 22 µF/20 %/200V KXG high temperature electrolytic type 22 µF/200 V

C2, C3 capacitor, 150n/10 %/250V DME 150 nF/250 V

C4 - not mounted -

C5 capacitor, cer. 470n/10 %/10V X5R 0603 470 nF/10 V/10 %

C6, C8 capacitor, cer. 10n/20 %/50V X7R 0603 10 nF/50 V

C7 capacitor, cer. 0.47n/10 %/500V X7R 1206 dV/dt capacitor 0.47 nF/500 V

C9 capacitor, cer. 1n2/5 %/50V X7R 0603 oscillator capacitor 1.2 nF/50 V/5 %

C10 capacitor, 4n7/5 %/2KV MKP lamp capacitor 4.7 nF/2 kV/5 %

C11[1] capacitor, cer. 3u3/20 %/10V Y5V 0805 3.3 µF/10 V

C12[1] capacitor, cer. 220p/5 %/50V COG 0603 220 pF/50 V/5 %

D1, D2, 
D3, D4

diode, standard, 1 kV, 1 A mains rectifier diode 1N4007

D5[1] diode, small signal, dual, 70 V 200 mA double diode common cathode BAV70W

L1 inductor, RF-choke, 1m5H, 1R7, 0A43, 10 % radial type 1.5 mH/0.43 A

T1[1] transistor, dual, NPN/PNP 45 V 100m A Combined PNP and NPN 
transistor

BC847BPN

T2 RF-choke, T-H BOBBIN EF-20 E-20 core WE760800030 Rev01 
(select inductance with jumper)

0.98 mH (J2 in place)

U1 half-bridge CFL driver IC UBA2024BP (DIL8) 
UBA2024BT (SO14)
UM10416 All information provided in this document is subject to legal disclaimers. © NXP B.V. 2010. All rights reserved.
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5.2 PL-C 4P 18W lamp
 

[1] Component(s) needed for the optional lamp detection circuit

Table 3. Bill of material PL-C 4P 18W lamp
PL-C 18 W lamp (16.5 W; 210 mA burner; requiring warm ignition; fbridge = 43 kHz)

Reference Description Remarks Value
R1 resistor, fusible 5R6/5 %/2W NFR 5.6 Ω/2 W

R2 resistor, thick film, 30K1/1 %/0W1 0603 oscillator resistor 30.1 kΩ/0.1 W/1 %

R3[1] resistor, thick film, 220K/5 %/0W1 0603 220 kΩ/0.1 W

R4[1] resistor, thick film, 33K/5 %/0W1 0603 33 kΩ/0.1 W

R5[1] resistor, thick film, 180K/5 %/0W1 0603 180 kΩ/0.1 W

R6. R7[1] resistor, thick film, 1M/ 5 %/0W1 0603 1 MΩ/0.1 W

R8, R11 resistor, thick film, 0R/1 %/0W1 0603 short 0 Ω

R9 resistor, thick film, 4M7/1 %/0W1 0603 4.7 MΩ/0.1 W/1 %

R10 - not mounted -

C1 capacitor, Al. El. 33 µF/20 %/200V KXG high temperature electrolytic type 33 µF/200 V

C2, C3 capacitor, 150n/10 %/250V DME 150 nF/250 V

C4 - not mounted -

C5 capacitor, cer. 470n/10 %/10V X5R 0603 470 nF/10 V/10 %

C6, C8 capacitor, cer. 10n/20 %/50V X7R 0603 10 nF/50 V

C7 capacitor, cer. 0.68n/10 %/500V X7R 1206 dV/dt capacitor 0.68 nF/500 V

C9 capacitor, cer. 1n2/5 %/50V X7R 0603 oscillator capacitor 1.2 nF/50 V/5 %

C10 capacitor, 10n/5 %/2KV MKP lamp capacitor 10 nF/2 kV/5 %

C11[1] capacitor, cer. 3u3/20 %/10V Y5V 0805 3.3 µF/10 V

C12[1] capacitor, cer. 220p/5 %/50V COG 0603 220 pF/50 V/5 %

D1, D2, 
D3, D4

diode, standard, 1 kV, 1 A mains rectifier diode 1N4007

D5[1] diode, small signal, dual, 70 V 200 mA double diode common cathode BAV70W

L1 inductor, RF-choke, 1m5H, 1R7, 0A43, 10 % radial type 1.5 mH/0.43 A

T1[1] transistor., dual, NPN/PNP 45 V 100 mA combined PNP and NPN 
transistor

BC847BPN

T2 RF-choke, T-H BOBBIN EF-20 E-20 core WE760800030 Rev01 
(select inductance with jumper)

1.09 mH (J3 in place)

U1 half-bridge CFL driver IC UBA2024BP (DIL8) 
UBA2024BT (SO14)
UM10416 All information provided in this document is subject to legal disclaimers. © NXP B.V. 2010. All rights reserved.
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6. Inductor specification
 

 

Fig 12. Inductor schematic and pin diagram
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7. Legal information

7.1 Definitions
Draft — The document is a draft version only. The content is still under 
internal review and subject to formal approval, which may result in 
modifications or additions. NXP Semiconductors does not give any 
representations or warranties as to the accuracy or completeness of 
information included herein and shall have no liability for the consequences of 
use of such information.

7.2 Disclaimers
Limited warranty and liability — Information in this document is believed to 
be accurate and reliable. However, NXP Semiconductors does not give any 
representations or warranties, expressed or implied, as to the accuracy or 
completeness of such information and shall have no liability for the 
consequences of use of such information. 

In no event shall NXP Semiconductors be liable for any indirect, incidental, 
punitive, special or consequential damages (including - without limitation - lost 
profits, lost savings, business interruption, costs related to the removal or 
replacement of any products or rework charges) whether or not such 
damages are based on tort (including negligence), warranty, breach of 
contract or any other legal theory. 

Notwithstanding any damages that customer might incur for any reason 
whatsoever, NXP Semiconductors’ aggregate and cumulative liability towards 
customer for the products described herein shall be limited in accordance 
with the Terms and conditions of commercial sale of NXP Semiconductors.

Right to make changes — NXP Semiconductors reserves the right to make 
changes to information published in this document, including without 
limitation specifications and product descriptions, at any time and without 
notice. This document supersedes and replaces all information supplied prior 
to the publication hereof.

Suitability for use — NXP Semiconductors products are not designed, 
authorized or warranted to be suitable for use in life support, life-critical or 
safety-critical systems or equipment, nor in applications where failure or 
malfunction of an NXP Semiconductors product can reasonably be expected 
to result in personal injury, death or severe property or environmental 
damage. NXP Semiconductors accepts no liability for inclusion and/or use of 
NXP Semiconductors products in such equipment or applications and 
therefore such inclusion and/or use is at the customer’s own risk.

Applications — Applications that are described herein for any of these 
products are for illustrative purposes only. NXP Semiconductors makes no 
representation or warranty that such applications will be suitable for the 
specified use without further testing or modification. 

Customers are responsible for the design and operation of their applications 
and products using NXP Semiconductors products, and NXP Semiconductors 
accepts no liability for any assistance with applications or customer product 

design. It is customer’s sole responsibility to determine whether the NXP 
Semiconductors product is suitable and fit for the customer’s applications and 
products planned, as well as for the planned application and use of 
customer’s third party customer(s). Customers should provide appropriate 
design and operating safeguards to minimize the risks associated with their 
applications and products. 

NXP Semiconductors does not accept any liability related to any default, 
damage, costs or problem which is based on any weakness or default in the 
customer’s applications or products, or the application or use by customer’s 
third party customer(s). Customer is responsible for doing all necessary 
testing for the customer’s applications and products using NXP 
Semiconductors products in order to avoid a default of the applications and 
the products or of the application or use by customer’s third party 
customer(s). NXP does not accept any liability in this respect.

Export control — This document as well as the item(s) described herein 
may be subject to export control regulations. Export might require a prior 
authorization from national authorities.

Evaluation products — This product is provided on an “as is” and “with all 
faults” basis for evaluation purposes only. NXP Semiconductors, its affiliates 
and their suppliers expressly disclaim all warranties, whether express, implied 
or statutory, including but not limited to the implied warranties of 
non-infringement, merchantability and fitness for a particular purpose. The 
entire risk as to the quality, or arising out of the use or performance, of this 
product remains with customer.

In no event shall NXP Semiconductors, its affiliates or their suppliers be liable 
to customer for any special, indirect, consequential, punitive or incidental 
damages (including without limitation damages for loss of business, business 
interruption, loss of use, loss of data or information, and the like) arising out 
the use of or inability to use the product, whether or not based on tort 
(including negligence), strict liability, breach of contract, breach of warranty or 
any other theory, even if advised of the possibility of such damages. 

Notwithstanding any damages that customer might incur for any reason 
whatsoever (including without limitation, all damages referenced above and 
all direct or general damages), the entire liability of NXP Semiconductors, its 
affiliates and their suppliers and customer’s exclusive remedy for all of the 
foregoing shall be limited to actual damages incurred by customer based on 
reasonable reliance up to the greater of the amount actually paid by customer 
for the product or five dollars (US$5.00). The foregoing limitations, exclusions 
and disclaimers shall apply to the maximum extent permitted by applicable 
law, even if any remedy fails of its essential purpose.

7.3 Trademarks
Notice: All referenced brands, product names, service names and trademarks 
are the property of their respective owners.
UM10416 All information provided in this document is subject to legal disclaimers. © NXP B.V. 2010. All rights reserved.

User manual Rev. 1 — 15 November 2010 17 of 18



NXP Semiconductors UM10416
UBA2024BP/BT 25 W demo boards
8. Contents

1 Introduction . . . . . . . . . . . . . . . . . . . . . . . . . . . .  3
1.1 General description  . . . . . . . . . . . . . . . . . . . . .  3
2 Schematic diagram . . . . . . . . . . . . . . . . . . . . . .  5
3 Specification. . . . . . . . . . . . . . . . . . . . . . . . . . . .  7
3.1 Board connections . . . . . . . . . . . . . . . . . . . . . .  8
3.2 Lamp inductor selection . . . . . . . . . . . . . . . . . .  9
3.3 Bill of materials PL-C 4P 26 W lamp. . . . . . . .  11
4 Conduction emissions test . . . . . . . . . . . . . . .  12
5 Examples of other lamp powers. . . . . . . . . . .  14
5.1 PL-C 4P 13 W lamp . . . . . . . . . . . . . . . . . . . .  14
5.2 PL-C 4P 18W lamp. . . . . . . . . . . . . . . . . . . . .  15
6 Inductor specification . . . . . . . . . . . . . . . . . . .  16
7 Legal information. . . . . . . . . . . . . . . . . . . . . . .  17
7.1 Definitions. . . . . . . . . . . . . . . . . . . . . . . . . . . .  17
7.2 Disclaimers . . . . . . . . . . . . . . . . . . . . . . . . . . .  17
7.3 Trademarks. . . . . . . . . . . . . . . . . . . . . . . . . . .  17
8 Contents . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  18
© NXP B.V. 2010. All rights reserved.
For more information, please visit: http://www.nxp.com
For sales office addresses, please send an email to: salesaddresses@nxp.com

Date of release: 15 November 2010
Document identifier: UM10416

Please be aware that important notices concerning this document and the product(s)
described herein, have been included in section ‘Legal information’. 


	1. Introduction
	1.1 General description

	2. Schematic diagram
	3. Specification
	3.1 Board connections
	3.2 Lamp inductor selection
	3.3 Bill of materials PL-C 4P 26 W lamp

	4. Conduction emissions test
	5. Examples of other lamp powers
	5.1 PL-C 4P 13 W lamp
	5.2 PL-C 4P 18W lamp

	6. Inductor specification
	7. Legal information
	7.1 Definitions
	7.2 Disclaimers
	7.3 Trademarks

	8. Contents


<<
  /ASCII85EncodePages false
  /AllowTransparency false
  /AutoPositionEPSFiles true
  /AutoRotatePages /PageByPage
  /Binding /Left
  /CalGrayProfile (Gray Gamma 2.2)
  /CalRGBProfile (Adobe RGB \0501998\051)
  /CalCMYKProfile (U.S. Web Coated \050SWOP\051 v2)
  /sRGBProfile (sRGB IEC61966-2.1)
  /CannotEmbedFontPolicy /Warning
  /CompatibilityLevel 1.3
  /CompressObjects /Tags
  /CompressPages true
  /ConvertImagesToIndexed true
  /PassThroughJPEGImages true
  /CreateJDFFile false
  /CreateJobTicket false
  /DefaultRenderingIntent /Default
  /DetectBlends true
  /DetectCurves 0.0000
  /ColorConversionStrategy /sRGB
  /DoThumbnails true
  /EmbedAllFonts true
  /EmbedOpenType false
  /ParseICCProfilesInComments true
  /EmbedJobOptions true
  /DSCReportingLevel 0
  /EmitDSCWarnings false
  /EndPage -1
  /ImageMemory 1048576
  /LockDistillerParams false
  /MaxSubsetPct 100
  /Optimize true
  /OPM 1
  /ParseDSCComments true
  /ParseDSCCommentsForDocInfo true
  /PreserveCopyPage true
  /PreserveDICMYKValues true
  /PreserveEPSInfo true
  /PreserveFlatness true
  /PreserveHalftoneInfo false
  /PreserveOPIComments false
  /PreserveOverprintSettings true
  /StartPage 1
  /SubsetFonts true
  /TransferFunctionInfo /Apply
  /UCRandBGInfo /Remove
  /UsePrologue false
  /ColorSettingsFile ()
  /AlwaysEmbed [ true
  ]
  /NeverEmbed [ true
    /Arial-Black
    /Arial-BlackItalic
    /Arial-BoldItalicMT
    /Arial-BoldMT
    /Arial-ItalicMT
    /ArialMT
    /ArialNarrow
    /ArialNarrow-Bold
    /ArialNarrow-BoldItalic
    /ArialNarrow-Italic
    /ArialUnicodeMS
    /CenturyGothic
    /CenturyGothic-Bold
    /CenturyGothic-BoldItalic
    /CenturyGothic-Italic
    /CourierNewPS-BoldItalicMT
    /CourierNewPS-BoldMT
    /CourierNewPS-ItalicMT
    /CourierNewPSMT
    /Georgia
    /Georgia-Bold
    /Georgia-BoldItalic
    /Georgia-Italic
    /Impact
    /LucidaConsole
    /Tahoma
    /Tahoma-Bold
    /TimesNewRomanMT-ExtraBold
    /TimesNewRomanPS-BoldItalicMT
    /TimesNewRomanPS-BoldMT
    /TimesNewRomanPS-ItalicMT
    /TimesNewRomanPSMT
    /Trebuchet-BoldItalic
    /TrebuchetMS
    /TrebuchetMS-Bold
    /TrebuchetMS-Italic
    /Verdana
    /Verdana-Bold
    /Verdana-BoldItalic
    /Verdana-Italic
  ]
  /AntiAliasColorImages false
  /CropColorImages true
  /ColorImageMinResolution 150
  /ColorImageMinResolutionPolicy /OK
  /DownsampleColorImages true
  /ColorImageDownsampleType /Bicubic
  /ColorImageResolution 300
  /ColorImageDepth -1
  /ColorImageMinDownsampleDepth 1
  /ColorImageDownsampleThreshold 1.50000
  /EncodeColorImages true
  /ColorImageFilter /DCTEncode
  /AutoFilterColorImages true
  /ColorImageAutoFilterStrategy /JPEG
  /ColorACSImageDict <<
    /QFactor 0.76
    /HSamples [2 1 1 2] /VSamples [2 1 1 2]
  >>
  /ColorImageDict <<
    /QFactor 0.76
    /HSamples [2 1 1 2] /VSamples [2 1 1 2]
  >>
  /JPEG2000ColorACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 15
  >>
  /JPEG2000ColorImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 15
  >>
  /AntiAliasGrayImages false
  /CropGrayImages true
  /GrayImageMinResolution 150
  /GrayImageMinResolutionPolicy /OK
  /DownsampleGrayImages true
  /GrayImageDownsampleType /Bicubic
  /GrayImageResolution 300
  /GrayImageDepth -1
  /GrayImageMinDownsampleDepth 2
  /GrayImageDownsampleThreshold 1.50000
  /EncodeGrayImages true
  /GrayImageFilter /DCTEncode
  /AutoFilterGrayImages true
  /GrayImageAutoFilterStrategy /JPEG
  /GrayACSImageDict <<
    /QFactor 0.76
    /HSamples [2 1 1 2] /VSamples [2 1 1 2]
  >>
  /GrayImageDict <<
    /QFactor 0.76
    /HSamples [2 1 1 2] /VSamples [2 1 1 2]
  >>
  /JPEG2000GrayACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 15
  >>
  /JPEG2000GrayImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 15
  >>
  /AntiAliasMonoImages false
  /CropMonoImages true
  /MonoImageMinResolution 1200
  /MonoImageMinResolutionPolicy /OK
  /DownsampleMonoImages true
  /MonoImageDownsampleType /Bicubic
  /MonoImageResolution 1200
  /MonoImageDepth -1
  /MonoImageDownsampleThreshold 1.50000
  /EncodeMonoImages true
  /MonoImageFilter /CCITTFaxEncode
  /MonoImageDict <<
    /K -1
  >>
  /AllowPSXObjects false
  /CheckCompliance [
    /None
  ]
  /PDFX1aCheck false
  /PDFX3Check false
  /PDFXCompliantPDFOnly false
  /PDFXNoTrimBoxError true
  /PDFXTrimBoxToMediaBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXSetBleedBoxToMediaBox true
  /PDFXBleedBoxToTrimBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXOutputIntentProfile (None)
  /PDFXOutputConditionIdentifier ()
  /PDFXOutputCondition ()
  /PDFXRegistryName ()
  /PDFXTrapped /False

  /Description <<
    /CHS <FEFF4f7f75288fd94e9b8bbe5b9a521b5efa7684002000410064006f006200650020005000440046002065876863900275284e8e55464e1a65876863768467e5770b548c62535370300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c676562535f00521b5efa768400200050004400460020658768633002>
    /CHT <FEFF4f7f752890194e9b8a2d7f6e5efa7acb7684002000410064006f006200650020005000440046002065874ef69069752865bc666e901a554652d965874ef6768467e5770b548c52175370300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c4f86958b555f5df25efa7acb76840020005000440046002065874ef63002>
    /DAN <>
    /DEU <>
    /ESP <>
    /FRA <>
    /ITA (Utilizzare queste impostazioni per creare documenti Adobe PDF adatti per visualizzare e stampare documenti aziendali in modo affidabile. I documenti PDF creati possono essere aperti con Acrobat e Adobe Reader 5.0 e versioni successive.)
    /JPN <>
    /KOR <FEFFc7740020c124c815c7440020c0acc6a9d558c5ec0020be44c988b2c8c2a40020bb38c11cb97c0020c548c815c801c73cb85c0020bcf4ace00020c778c1c4d558b2940020b3700020ac00c7a50020c801d569d55c002000410064006f0062006500200050004400460020bb38c11cb97c0020c791c131d569b2c8b2e4002e0020c774b807ac8c0020c791c131b41c00200050004400460020bb38c11cb2940020004100630072006f0062006100740020bc0f002000410064006f00620065002000520065006100640065007200200035002e00300020c774c0c1c5d0c11c0020c5f40020c2180020c788c2b5b2c8b2e4002e>
    /NLD (Gebruik deze instellingen om Adobe PDF-documenten te maken waarmee zakelijke documenten betrouwbaar kunnen worden weergegeven en afgedrukt. De gemaakte PDF-documenten kunnen worden geopend met Acrobat en Adobe Reader 5.0 en hoger.)
    /NOR <>
    /PTB <>
    /SUO <>
    /SVE <>
    /ENU (Use these settings to create Adobe PDF documents suitable for reliable viewing and printing of business documents.  Created PDF documents can be opened with Acrobat and Adobe Reader 5.0 and later.)
  >>
>> setdistillerparams
<<
  /HWResolution [2400 2400]
  /PageSize [595.000 793.000]
>> setpagedevice


