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1. Introduction

The UBA2025 is a high voltage power IC intended to drive and control electronically
ballasted Compact Fluorescent Lamps (CFL). The UBA2025 IC includes two internal

600 V, 3 Q Negative-channel Metal-Oxide Semiconductor (NMOS) half-bridges. This user
manual focuses on the UBA2025 demo board as shown in Figure 1. The demo board can
be setup for 230 V or 120 V +20 % full-bridge 23 W (and below) lamp applications
depending upon the installed components values as defined in Table 1.

The demo board includes open lamp, broken filament and broken lamp protection circuits.

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.

019aab193

Fig 1. Demo board

2. Features

Key demo board features include:

¢ Two internal 600 V, 3 Q NMOS half-bridges

UM10426 All information provided in this document is subject to legal disclaimers. © NXP B.V. 2011. All rights reserved.
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¢ Steady state half-bridge current up to 280 mA

* Ignition half-bridge currents up to 1.5 A

* Adjustable preheat and ignition time

¢ Adjustable preheat current

¢ Adjustable lamp power

* Lamp temperature stress protection at higher mains voltage
* Protection against low drive voltage for the power MOSFETs
¢ Capacitive mode protection

Figure 2 shows the pin assignment of the UBA2025 IC.

T
PGND [1 | [16] vDC
GLI 2] [15] cI
s1B [3] [14] RHV
s1A [4] UBA2025 13] oF
Fs [5] [12] SGND
vs [6 | [11] IREF
GLO [7] [10] Rs
GND [ 8] [ o] cPAv
014aaa923
Fig 2. UBA2025 (SO16) pin assignment

Full circuit diagrams for the UBA2025 230 V and 120 V demo boards are shown in

Section 3.

All information provided in this document is subject to legal disclaimers.
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Circuit diagram (230 V)

R1
330 kQ
-+ L c2
N ing007 AN iNao07 = 47 nF VDC R2
16 224 kQ
GLI 2 14 RHV
GLO Cl  C6yy 100 nF
c1 CFL20W L2 7 15 i
e S1A CPAV G7,y 100 nF
== 68uF o 4 9 1l
400V 5m lcm co ]ﬂs UBA2025 13 CF  C8,, 100 pF
cs == 470 pF 100 nF FS IREF ' A3
400V 1 5 11
3.3nF VS SGND 30 kQ
1000 V 6 12
€ o3 J_"\MMSJ_ PGND|, 10lRBS
N ing007 AN iN4o07 = 47 nF Lz c11 ci2 Ri2 8
Ny 100 pF T 22uF | | 100 kQ 0
R5 R4
| p— | p—
| S | S
10 120
R6
[] 470
- C13 R10 J. c16
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Qt
BC857A/PLP
D7 72
NI [ Q2
> << ta_ BCB47A/PLP
1N4148 12v
- D8 R11 L Ci4 R8 . C15 R9
N \Na1as 47kQ T 10 uF 6.8kQ T 22nF 470 Q
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4. Specification

4.1 Specification for the 230 V and 120 V demo board

The UBA2025 demo board is designed to drive a 20 W burner. The specification for the
230 V and 120 V configurations are as follows:

4.1.1 Specification for the 230 V setup

¢ Input voltage range: 230 V, +20 %, 50 Hz

* Input power: 22 W at 230 V

* Input current: 180 mA at 230 V

* Power factor: 0.57

* Preheat frequency: 70 kHz, running frequency 45 kHz
* 1.5 s preheat

Burners:

e 20W

* 4 pins

¢ Burner current 180 mA
* Burner voltage 110 V

Resonant inductor:

e EE19, PC40 core, 4 pins, gap 1.2 mm
¢ 2.5 mH +5 %, 240 Ts, wire width 0.19 mm x 2 mm

4.1.2 Specification for the 120 V setup

* Input voltage range: 120 V, +20 %, 60 Hz

* Input power: 23 W at 120 V

* |nput current: 180 mA at 120 V

* Power factor: 0.60

* Preheat frequency: 70 kHz, operating frequency 42 kHz
¢ 1.5 s preheat

Burners:

e 20W

* 4pins

* Burner current 180 mA
* Burner voltage 110 V

Resonant inductor:

e EE19, PC40 core, 4 pins, gap 1.2 mm
e 2.5mH +5 %, 240 Ts, wire width 0.19 mm x 2 mm

UM10426 All information provided in this document is subject to legal disclaimers. © NXP B.V. 2011. All rights reserved.
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4.2 Board connections

Figure 5 identifies the AC mains input and four burner filament connections.

" AC mains input

filament
connection

019aab194

Fig 5. Demo board connections

5. Circuit considerations

UM10426

5.1

5.2

Preheat time selection

Preheat time can be adjusted using capacitor C7 (CT pin) and resistor R3 (IREF pin). As
R3 also defines fin, it as more practical to change C7 to adjust the preheat time. Preheat
time calculations can be determined using Equation 1:

T

_ C7 xR3
ph

= S 5 [s] 1)
(150 x 10 ") x (30 x 107)

Preheat current selection

Preheat current can be adjusted using R4. Reducing the value of R4 increases filament
preheating current. For optimal ignition, set the preheat current according to the burner
specification. Preheating current calculations can be determined using Equation 2:

| _ VctrlgéﬁgOmA)[mA] @)

ph(M) —
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5.2.1 Results for the 230 V setup
With reference to Figure 6:

Preheat time = 1.27 s
Preheat current = 261 mA (RMS)

1.25MS/s

YOKOGAWA 4 2010/12/01 11:28:00 Normal Edge CHA F 178mA
_Stopped 1 q Auto

Main : 6.25 M ; 500ms/div

T 5 0ms
T2 1280.0ms
4T 1275.0ms
1747 784 .314mHz Rms(G4) 261.661mA
019aab195
Fig 6. Inductor current during preheat and burning state (230 V)
5.2.2 Results for the 120 V setup
With reference to Figure 7:
Preheat time = 1.38 s
Preheat current = 253 mA (RMS)
UM10426 All information provided in this document is subject to legal disclaimers. © NXP B.V. 2011. All rights reserved.
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YOKOGAWA 4 2010/12/01 15:27:07 Normal Edge CHA £ 150mA
_Stopped R} 1.25M3/s Auto
} > 200m iy B0

Miein : 6.25 M 500ms/div |

T 0.0ms

T2 1385.0ms

AT 1385.0ms

/4T 722.022mHz Rms(C4) 253.758mA

019aab196

Fig 7. Inductor current during preheat and burning state (120 V)

5.3 Protection circuit

5.3.1 Protection circuit theory

The protection circuit includes components C13, R4, R5, D6, D7 C14, R11 Z2, R8, R9,
C15, Q1, Q2, R10, C16 and R6. Under lamp removal, broken lamp or one broken filament
conditions half-bridge voltage rise time reduces and high dV/dt current (dV/dt current lqyqt
= C10 x half-bridge voltage / half-bridge voltage rise time) passes through C10, Z1, C11,
C13 and D7 charging C14. The voltage of Z2 cathode increases and Z2 starts to conduct
with Vb (base voltage) of Q2 going high causing Q2 to conduct. As Q2 starts to conduct,
Q1lalso starts conducting causing supply capacitor C12 to discharge through Q1 and Q2
resulting in a drop in the supply voltage.

When the supply voltage is lower than the oscillation low-level threshold, the UBA2025
stops oscillating. This causes the current through C10 to reduce to zero causing Q2 to
move towards non-conduction. However, Q1 keeps Q2 conducting (Q1 and Q2 for
discrete latch circuit) causing the voltage across the supply capacitor C12 to be
maintained low enough to stop the circuit oscillating. The latch current is provided via R1
and R2 through the UBA2025 internal start-up path. It is only possible to start the circuit
again after fitting the correct lamp and switching the mains voltage on/off, which causes
the lamp to restart.

All information provided in this document is subject to legal disclaimers. © NXP B.V. 2011. All rights reserved.
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5.3.2 Protection circuit measurements

5.3.2.1 Measurements for the 230 V setup

When the lamp is working normally, during preheating the half-bridge rise and fall time is
600 ns at a working frequency of 72 kHz. The dV/dt current Igyg: = C14 x dV/dt = 470 x
10712 x 300 V/ (600 x 1079 A =0.24 A.

This current charges, C14 causing the voltage of C14 to rise. However, as this current
only charges C14 to around 1.4 V, it is not higher than the conducting voltage of Z2.
Therefore, Z2 does not conduct and the protection circuit fails to operate.

The measurement of the half-bridge is shown in Figure 8 with the measurement of Z2
cathode voltage shown in Figure 9.

YOKOGAWA 4 2010/12/01 14:21:02 Normal Edge CHA £ 204mA
Stoppe _ 1 1.2565/s  Auto
Mein 1 251k 2us/div
i
)
)
)
)
)
P
)
1
)
]
)
i |
o AT et el
f 4 ! |
/ i f |
E \ /
R\ / 5
| / E / |
o) A i |
— IR e ey | = e e dekort |
| |
) |
) 1
) |
' |
) 1
i |
) 1
I 1
) |
i |
T -0.000us ! |
T2 0.600us 1 |
v 321V o |
2 16 Y ' |
AT 0.600us X |
1247 1.66667TMHz I |
N ny Rms(C2) ! 299.923 ¥
1 1
i ms_
! @ 1 =
—0.02div
@ H2 =
0. 28div
019aab197
Fig 8. Half-bridge voltage during preheat (230 V)
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YOKOGAWA € 2010/12/01 14:23:55 Normal Edge CH4 £ 204mA
1 1 625kS/s Auto
@ 1.00 Voot

Mein : 6.25 M 1s/dv |

vi
ve
N

T
283
<<<

Rms(C1) 1.071299 v
019aab198

Fig 9. Z2 cathode voltage during preheat (230 V)

When the lamp is working normally, during burning the half-bridge rise and fall time is
around 580 ns at a working frequency of 44 kHz. The dV/dt current lgy,gt = C14 x dV/dt =
470 x 10712 x 300 V/ (580 x 1079) A = 0.24 A. This current charges, C14 causing the
voltage of C14 to rise. However, as this current only charges C14 to around 0.56 V, it is
not higher than the conducting voltage of Z2. Therefore, Z2 does not conduct and the
protection circuit fails to operate.

The measurement of the half-bridge is shown in Figure 10 with the measurement of Z2
cathode voltage shown in Figure 11.

UM10426 All information provided in this document is subject to legal disclaimers. © NXP B.V. 2011. All rights reserved.
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YOKOGAWA 4 2010/12/01 14:29:54 Normal Edge CH4 £ 278mA
| 1.25GS/s Auto
Main = 25 ¥ ous/div
- . 1
/ |
i
‘:
/ \
bR
Ti 0.280us
T2 0.860us
Vi 3ig v
w2 3V
Do § B
N 3TV Rms(C2) 290777 V

Fig 10. Half-bridge voltage during burn state (230 V)
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YOKOGAWA € 2010/12/01 14:31:23 Normal Edge CHA £ 278mA
1 1 625kS/s Auto
D 1.00 Vagip

Mein : 6.2 M 1s/dv |

Vi 0.560 V

2 0.000 V

N 0.560 V Rms(C1) 986 .908mV
O " ostav
3] %?EQ =

019aab200

Fig 11. Z2 cathode voltage during burn state (230 V)

When one filament is broken, the half-bridge rise and fall time is around 46 ns at a working
frequency of 108 kHz. The dV/dt current Igyg = C14 x dV/dt = 470 x 10712 x 300 V/(46 x
1079 A = 3.0 A. This current charges, C14 causing the voltage of C14 to rise allowing Z2
to conduct and the protection circuit to operate.

The measurement of the half-bridge voltage with one broken filament is shown in
Figure 12. The measurement of the half-bridge voltage, Z2 cathode voltage and Vb
voltage of Q2 with one broken filament is shown in Figure 13.

UM10426 All information provided in this document is subject to legal disclaimers. © NXP B.V. 2011. All rights reserved.
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YOKOGAWA 4 2010/12/07 16:03:53 Normal Edge CH3 £5.85 ¥
stopped S 1.2568/s W _Auto

500us/div

o
Zoom! : 125 k it 1us/div
| i
e — - e
T -1519.350us
T2 -1519.280us
AT 0.070us Max(C2) 2V
019aab201

Fig 12. Half-bridge voltage with one broken filament (230 V)
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YOKOGAWA ¢ 2010/12/01 14:45:46 Normal Edge CH1 £5.5 ¥
R} 625kS/s Auto

@ 10.0 Vgl 2> 700 Vagydt D 1.00 Voo |

Main : 6.25 M | 1s/div

1 5.000 s

T2 5040 s

1 ny RITLSECI 2.00161 v Rms(C2) 15.9705 v
V2 ny Rms(C3. 808.385mY

019aab202

Fig 13. Half-bridge voltage, Z2 cathode voltage and Vb voltage of Q2 (230 V)

5.3.2.2 Measurements for the 120 V setup

When the lamp is working normally; during preheating the half-bridge rise and fall time is
450 ns at a working frequency of 72 kHz. The dV/dt current lgyq = C14 x dV/dt = 470 x
10712 x 300 V/ (450 x 10-9) A = 0.31 A. This current charges, C14 causing the voltage of
C14 to rise. However, as this current only charges C14 to around 1.25V, it is not higher
than the conducting voltage of Z2. Therefore, Z2 does not conduct and the protection
circuit fails to operate.

The measurement of the half-bridge is shown in Figure 14 with the measurement of Z2
cathode voltage shown in Figure 15.

UM10426 All information provided in this document is subject to legal disclaimers. © NXP B.V. 2011. All rights reserved.
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YOKOGAWA ¢ 2010/12/01 15:37:28 Normal Egig:ﬂ« £ 360mA
2§j§ -
Main 152.5 k Bus/div
SRR I ﬁﬂﬂ'ﬂlﬂlﬁl‘lﬂﬂ !ﬁﬂﬁ.ﬂﬂlﬂﬂ.ﬂﬂw ﬁﬂ
) 1 ] ]
] )
! f ] J
i ,: \ } it f | |
= 1 ' !
"-, ] i [ | |
1{ 1 1 ! ]
ey mseagspimerRi hsapapemaemmsmd h‘ﬂllﬂ“lﬂlﬂ"ﬂé

T 15.600us
T2 16.050us

Vi 164 V

2o 15

T 5

N 316 V Rms(C2) 1718.372 ¥

019aabh203

Fig 14. Half-bridge voltage during preheat (120 V)
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YOKOGAWA € 2010/12/01 15:42:56 Normal Edge CHA £ 360mA
R} 625kS/s futo
@ 1.00 Vv

Mein : 6.25 M 1s/dv |

252

Rms(C1) 927.508mY
019aab204

Fig 15. Z2 cathode voltage during preheat (120 V)

When the lamp is working normally, during burning the half-bridge rise and fall time is
around 640 ns, at a working frequency of 44 kHz. The dV/dt current lqyq = C14 x dV/dt =
470 x 10712 x 300 V/ (640 x 1079) A = 0.22 A. This current charges, C14 causing the
voltage of C14 to rise. However, as this current only charges C14 to around 0.53 V, it is
not higher than the conducting voltage of Z2. Therefore, Z2 does not conduct and the
protection circuit fails to operate.

The measurement of the half-bridge is shown in Figure 16 with the measurement of Z2
cathode voltage shown in Figure 17.
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YOKOGANA 4 2010/12/01 15:46:58

&
ES

T 22 .050us
T2 22.700us
Vi 320 v

V2 v

AT 0.650us
1/4T  1.53846MHz
N 280 V

Normal Edge CHA  304mA
1.2568/s __Ruto
Mein © 62.5 k Bus/div
rmmm s aae]
[ 1 *
f' \ .f
/ {
] i
i
i
i
Rms(C2) 220.949 |
i

Fig 16. Half-bridge voltage during burn state (120 V)
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All information provided in this document is subject to legal disclaimers.

© NXP B.V. 2011. All rights reserved.

Rev. 1 — 26 April 2011

19 of 35



NXP Semiconductors UM10426

UBA2025 CFL 23 W, 230 V and 120 V demo board

YOKOGAWA € 2010/12/01 15:43:38 Normal Edge CHY £ 360mA
R} 625kS/s fAuto
@ 1.00 Vagiv B

Mein : 6.25 M 1s/dv |

Do
43
<<<

Rms(G1) 927.508mV
019aab206

Fig 17. Z2 cathode voltage during burn state (120 V)

When one filament is broken the half-bridge rise and fall time is around 54 ns at a working
frequency of 108 kHz. The dV/dt current Igyg = C14 x dV/dt = 470 x 10712 x 300 V/(54 x
1079 A = 2.6 A. This current charges, C14 causing the voltage of C14 to rise allowing Z2
to conduct and the protection circuit to operate.

The measurement of the half-bridge voltage with one broken filament is shown in
Figure 18. The measurement of the half-bridge voltage, Z2 cathode voltage and Vb
voltage of Q2 with one broken filament is shown in Figure 19.
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Normal Edge(Q) CH2 £
125MS/s Auto
5ms/div
Zooml : 1.5k | 1us/div
ot ;;
i
i
1
i
i
T 4.483290ms
T2 4.433350ms
ar 0.000060ms Max(C2) 9V
019aab207
Fig 18. Half-bridge voltage with one filament broken (120 V)

All information provided in this document is subject to legal disclaimers.

© NXP B.V. 2011. All rights reserved.

User manual

Rev. 1 — 26 April 2011

21 0f 35



NXP Semiconductors

UM10426

UM10426

UBA2025 CFL 23 W, 230 V and 120 V demo board

YOKOGAWA ¢ zomm%fm 15:50:12
1

Normal Edge CH4 £ 304mA
625kS/s Auto

@ 5.00 Vv B 3]

200 Voapy ¢

& 1.00 Vv |

Main : 6.25 M

1s/div

B et SRR

= ————————— :
T 4410 '
T2 4.540 5
1 5y RrrLsEGi] 421.79Tmy Rms(C2) 5.25943 v
Ve 4y Rms(C3. 880.936mY
019aab208

Fig 19. Half-bridge voltage, Z2 cathode voltage and Vb voltage of Q2 (120 V)

5.3.3 Simulation of protection circuit

Based on the simulation tool LTSPICE, the simulated protection circuit build as shown in
Figure 20 provides a view on how to select the correct components to obtain the correct
level of protection during different conditions.

Remark: part numbers in the simulation circuit shown in Figure 20 are as the real circuit
except that V1 replaces the half-bridge voltage and 11 and D1 replaces the VS pin.
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Fig 20. Protection circuit simulation mode

l c10
=T™ 470 pF
. rD\6| . vs
1z
1N4148
b Al C11 R12 Cc12 E5Di1 l” R6
N BzxsaciaL 100 pF 100 kQ 22uF N BzxsactaL 6 9 100 pAdc 47 Q
+
Dw . .
> _L c16 R10
R4 L.C13 a1 10 nF 10 kQ
12Q ™" 100nF
b7 70 BC857C
NI . M . Q2
7] J<] BC847C
1N4148 BZX84C8V2L
R5 =D8 R11 C14 c15 R8 R9
10 I\ iNasg 47 kQ T 10 uF T 22 nF 6.8 kQ 470 Q
v

019aab160

The voltage of VS and Vb of Q2 based on the simulation circuit in Figure 20 sweeps as
shown in Figure 21. From the simulation result shown in Figure 21, the voltage of VS is
maintained at 12 V before 28 ms and VS voltage drops to 1 V after 28 ms. Under this

condition VS is latched and the UBA2025 stops osci

llating.

VS voltage

Cathode voltage of Z2

Vb of Q2

Fig 21. Simulation result of VS, cathode voltage of Z2 and Vb of Q2 during protection

019aab209

UM10426

For the correct protection during different conditions, some components i.e. C10 and R5
can be selected based on the simulation. Figure 22 and Figure 23 show the simulated

results where different values of C10 and R5 are selected.
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VS voltage

Cathode voltage of Z2

Vb of Q2

0im: Am fime 12ms 16ms 20ms 24 Bim 32me

019aab210

(1) Where C10 = 100 pF, the protection circuit does not provide protection.
Fig 22. VS voltage, cathode voltage of Z2 and Vb of Q2 with C10 (100 pF)

VS voltage

Cathode voltage of 22

Vb of Q2
i || Ams fBms 12ms 16ms 20ms 24ms 28ms I2m
019aab211
(1) Where R5 = 0 W, the protection circuit does not provide protection.
Fig 23. VS voltage, cathode voltage of Z2 and Vb of Q2 with R5 (0 Q)
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Based upon the simulation results, the correct protection is achieved if during component
selection the following guidelines are observed:

* C10: select a large value

* R5: select a large value.

Remark: The value of R5 must not be too large as it affects system efficiency.

Temperature effect of protection circuit

Simulation temperature effect of protection circuit

To ensure correct protection at high temperatures, complete a simulation using a
temperature sweep range from 25 °C to 110 °C with half-bridge rise time of 500 ns and
46 ns (for the 230 V setup) or 460 ns and 54 ns (for the 120 V setup).

Figure 24 shows that the VS voltage is maintained at 12 V as the temperature sweeps
from 25 °C to 110 °C with a half-bridge rise time 500 ns (for the 230 V setup) or 460 ns (for
the 120 V setup).

——

Fig 24. VS, cathode voltage of Z2 and Vb of Q2 with temperature range 25 °C to 110 °C

VS voltage

Cathode voltage of Z2

——

Vb of Q2

019aah212

UM10426

Figure 25 shows the VS voltage drops to almost the same voltage after 25 ms as the
temperature sweeps from 25 °C to 110 °C with a half-bridge rise time of 46 ns. The
temperature does affect the protection circuit trigger time slightly.
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VS voltage

Cathode voltage of Z2

Vb of Q2 |

IZm
019aab213

Fig 25. VS, cathode voltage of Z2 and Vb of Q2 with temperature range 25 °C to 110 °C

5.3.4.2 Test temperature effect of protection circuit

With the lamp placed in an oven at 80 °C for 1 hour and switching the lamp on/off no
detection issues were found. From these two simulations/tests, the effect of temperature
on the protection circuit is acceptable.

6. Conduction emission test

6.1 Emission test 230 V setup

The results of emissions measured in the neutral and line wires using a pre-compliance
test setup using a 230 V line voltage and taking into consideration the limits for the lighting
applications. The EN55015 limits are shown in Figure 26.
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Fig 26. Conduction EMI measurement (230 V)
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6.2 Emission test 120 V setup

The results of emissions measured in the neutral and line wires using a pre-compliance
test setup using a 120 V line voltage and taking into consideration the limits for the lighting
applications. The FCC15 limits are shown in Figure 27.
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Fig 27. Conduction EMI measurement (120 V)
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7. Bill of Materials (BOM)

UBA2025 CFL 23 W, 230 V and 120 V demo board

Table 1. BOM for the 230 V and 120 V demo board

Part number
Rf1

R1

R2

R3

R4

R5

R6

R8

R9

R10

R11

R12

C1

Cc2,C3

C5

C6, C9, C12, C13
Cc7

C8,C11

C10

Cl4

C15

C16

D1, D2, D3, D4
D6, D7, D8

Z1

Z2

Q1

Q2

Ul

L1

L2

UBA2025 (230 V)
E1l

UBA2025 (120 V)
EC1, EC2

Type

RFX
334/1206
224/1206
303/0805
1R2/1206
1R0/1206
470/0805
682/0805
471/0805
103/0805
473/0805
473/0805
CL21/104J
CL21/473J
CL11/332J
104/0805
104/0805
101/0805
471
106/1206
223/0805
103/0805
IN4007
4148

2SA1037/SOT-23
2SC2412/SOT-23
UBA2025T (SO16)

HXA/6.8UF

HXB/15UF

Value
47Q,05W
0.25W, +5 %
0.25W, t5 %
0.125 W, +5 %
0.25W, t5 %
0.25W, +5 %
0.125 W, +5 %
0.125 W, +5 %
0.125 W, +5 %
0.125 W, +5 %
0.125 W, +5 %
0.125 W, +5 %
400V, P =10 mm
400 V

1200 VvV

25V, 10 %
25V, 10 %
25V, +1 %
1kV,P=5mm
25V, 10 %
25V, 10 %
10V, +10 %

12V,05W
8.2V,05W

3.0 mH, £10 %
25 mH, 5%

400V, 105 °C

200V, 105 °C
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8. PCB layout

UBA2025 CFL 23 W, 230 V and 120 V demo board

UM10426

Figure 28 shows the top and bottom view of the demo board PCB.
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Fig 28. PCB Top and bottom view
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9. Abbreviations

Table 2. Abbreviations

Acronym Description

CFL Compact Fluorescent Lamps

EMI ElectroMagnetic Interference

MOSFET Metal-Oxide Semiconductor Field-Effect Transistor
NMOS Negative-channel Metal-Oxide Semiconductor
PCB Print-Circuit Board

RMS Root Mean Square

10. References

[1] UBAZ2025 — Data sheet: CFL power IC
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11. Legal information

UBA2025 CFL 23 W, 230 V and 120 V demo board

11.1 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.

11.2 Disclaimers

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

UM10426

All information provided in this document is subject to legal disclaimers.

non-infringement, merchantability and fithess 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.

Safety of high-voltage evaluation products — 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 that is qualified according to local requirements and
labor laws to work with non-insulated mains voltages and high-voltage
circuits.

The product does not comply with IEC 60950 based national or regional
safety standards. NXP Semiconductors does not accept any liability for
damages incurred due to inappropriate use of this product or related to
non-insulated high voltages. Any use of this product is at customer’s own risk
and liability. The customer shall fully indemnify and hold harmless NXP
Semiconductors from any liability, damages and claims resulting from the use
of the product.

Non-automotive qualified products — Unless this data sheet expressly
states that this specific NXP Semiconductors product is automotive qualified,
the product is not suitable for automotive use. It is neither qualified nor tested
in accordance with automotive testing or application requirements. NXP
Semiconductors accepts no liability for inclusion and/or use of
non-automotive qualified products in automotive equipment or applications.

In the event that customer uses the product for design-in and use in
automotive applications to automotive specifications and standards, customer
(a) shall use the product without NXP Semiconductors’ warranty of the
product for such automotive applications, use and specifications, and (b)
whenever customer uses the product for automotive applications beyond
NXP Semiconductors’ specifications such use shall be solely at customer’s
own risk, and (c) customer fully indemnifies NXP Semiconductors for any
liability, damages or failed product claims resulting from customer design and
use of the product for automotive applications beyond NXP Semiconductors’
standard warranty and NXP Semiconductors’ product specifications.

11.3 Trademarks

Notice: All referenced brands, product names, service names and trademarks
are the property of their respective owners.
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