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Figure 1. LCD TV Demo Board
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Figure 3. Schematic of the PFC Stage
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Figure 4. The SMPS Primary Side Schematic
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Figure 5. The SMPS Secondary Side Schematic
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Figure 15. Behavior of the Resonant Tank
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Figure 16. Detail of the drain current and
voltage of the STBY SMPS for 20 W load and
nominal Vpyk- An 800 V MOSFET is used. The

max drain voltage for this figure is 600 V, so
the transistor is safe.

T I
- SmAsise]
Fe 0 mA offse]

P1freq(C1) PZ--- P3--- P4--- P5--- P6---
su??esnsm

Figure 17. STBY primary current and drain
voltage for 20 W load, nominal Vpx. SMPS
operates at 60 kHz.
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Figure 18. Nominal Vi, ho load. The frequency Figure 19. Nominal Vpyk, 20 W load, detail of the
dropped to approximately 1.7 kHz, and primary output ripple
current was reduced to 700 mA.

Output,ripple

h Dutput ripple
M -
i

200
2.00MS  1.0¢

Figure 20. Nominal Vpk, no load, output ripple
change load from 4 A to 0.4 A, 50% duty cycle,

Figure 21. Nominal Vpk, transient respond to

10 Hz frequency. Measured overshoot is 190 mV.

Output fippl

imebase -40.0 )
10

Figure 22. Nominal Vpk, transient respond to Figure 23. SMPS in STBY mode, 265 Vac, 10 W
change load from 4 A to 0.4 A, 50% duty cycle, load. Primary current and drain voltage
10 Hz frequency. Measured drop is 190 mV
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Figure 24. SMPS in STBY mode, 85 Vpc, 10 W Figure 25. SMPS in STBY mode, 265 V¢, ho load.
load. Primary current and drain voltage Primary current and drain voltage, switching
frequency of 500 Hz
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= |
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status
3 < -100.0V
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Figure 27. PFC coil current, drain voltage for

Figure 26. SMPS in STBY mode, 85 V¢, no load.
Primary current and drain voltage, switching 265 Vac measured at peak of the sinusoidal
waveform, nominal load on the outputs

frequency of 2 kHz
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Figure 28. PFC coil current, drain voltage for Figure 29. PFC coil current, drain voltage for
230 Vac measured at peak of the sinusoidal 85 Vac measured at peak of the sinusoidal
waveform, nominal load on the outputs waveform, nominal load on the outputs
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Figure 30. LLC primary current and bridge voltage Figure 31. LLC primary current, bridge voltage
for nominal load on the outputs and output ripple (measured on 24 V line) for

nominal load

LMP_ HWT “ utput v oltage

'
Measure P1:period(C2) P2freq(C2) PE--- [T PE--- P~ Measure P1:period(C2) P2freq(C2) [T Pd-o- P~ P~
value 25.9916400ms 384739093 Hz 7.0807200ms  141.228576Hz
status 3 S v v

Figure 32. LLC skip mode. Primary current and Figure 33. LLC skip mode. Primary current and
output voltage’s ripple for no load on the outputs output voltage’s ripple for 100 mA on the 24 V line
output
Output_ripple " Output_ripple

" [

Iprim

‘\‘\ ““I ‘\|L ‘\‘L ‘\‘I‘ I\‘L ‘|‘|Uh A NWW

Figure 34. LLC transient. Respond to change on Figure 35. LLC transient. Respond to change on
transient load from 0.75 Ato 7.5 Aon 24 V line, transient load from 7.5 A to 0.75 A on 24 V line,
10 Hz, 50% duty cycle 10 Hz, 50% duty cycle
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Figure 37. LLC, maximum current on the primary

Figure 36. LLC, maximum current on the primary 9T o d
winding if secondary winding of the transformer is

winding if output is shorted

shorted
Quiput voitage Output_voltage
Figure 38. LLC short overload, primary current, Figure 39. LLC long overload, primary current,
output voltage and C53 voltage output voltage and C53 voltage

"

-l

200MS " 10N

Figure 40. LLC shorting of the output, primary Figure 41. LLC shorting of the output, primary
current, output voltage and C53 voltage. LLC current, output voltage and C33 voltage
periodically tried to restart since short was held.
Once short disappears, output voltage is restored.
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Figure 42. LLC soft start to no load on the outputs Figure 43. LLC soft start to nominal load
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Figure 44. Efficiency of Entire Demoboard
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Figure 46. Conducted EMI Signature of the Board Figure 45. Conducted EMI Signature of the Board
at Full Load and 110 V¢ Input at Full Load and 230 V¢ Input
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Figure 47. Schematic of the SMPS
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Figure 51. Photo of the Demoboard with Temperatures Measured for 230 Vac and
110 Vac in Bracket (Ambient Temperature 26°C, Full Load, Vertical Position)
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Figure 52. Photo of the Demoboard with Heatsinks Removed
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Figure 53. Photo of the Demoboard, Bottom Side
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