
 

 

 

 

 



  
  

  

  
  

  

  

  

  

  
  
  

  
  

  

  

  

  
  

  
  

  
  

  

  
  

  
  

  
  

  
  
  

  
  
  
  

  

  

  

  
  

  



  
  

  
  

  
  
  

  
  

  
  

  
  

  

  
  

  
  

  

  
  

  
  

  

  
  

  

  



 

 

 

 

Figure 1 

 



Figure 2 

 

 

 

 





 

 

Figure 4 

 

𝐼𝐼𝑁𝑟𝑚𝑠 =
𝑃𝑂𝑈𝑇𝑚𝑎𝑥

𝜂𝑉𝐼𝑁𝑟𝑚𝑠
=

800𝑊

0,94 ∙ 90𝑉
= 9,46𝐴

𝐼𝐷𝑟𝑚𝑠 =
𝐼𝐼𝑁𝑟𝑚𝑠

2
= 4,73𝐴

𝐼𝐷𝑎𝑣𝑔 =
√2𝐼𝐼𝑁𝑟𝑚𝑠

𝜋
= 4,26𝐴



𝑃𝐷 = 𝐼𝐷𝑎𝑣𝑔 ∙ 𝑉𝐷 + (𝐼𝐷𝑟𝑚𝑠)2 ∙ 𝑟𝐷 = 4,26𝐴 ∙ 0,5𝑉 + (4,73𝐴)2 ∙ 0,016Ω = 2,49𝑊

𝑃𝑅𝐸𝐶 = 4𝑃𝐷 = 4 ∙ 2,49𝑊 = 9,96𝑊

 

Figure 5 

Figure 6 



 

90 1,2 4,5 5,7 

115 1,5 2,9 4,4 

230 1,5 0,9 2,4 
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𝐶𝑏 =
2 ∗ 𝑃𝑜𝑢𝑡 ∗ 𝑡ℎ𝑢

𝑉𝑏
2 − 𝑉𝑏𝑚𝑖𝑛

2 = 381 µ𝐹

 

 

 

 

Nominal Input Voltage, Vin 230 VAC

AC Line Frequency range, fAC 47 – 64 Hz

Max peak Input current, Iin_max 10 ARMS @ Vin = 90 VAC , Pout_max = 800 W , Max load

Turn on input voltage, Vin_on 80 VAC – 87 VAC, Ramping up

Turn off input voltage, Vin_off 75 VAC – 85 VAC, Ramping down

Power Factor , PF Shall be greater than 0.95 from 20% rated load and above

Hold up time 10 ms after last AC zero point  @ Pout_max = 800 W, Vout_min = 
320 VDC

<15% from 10% load @ high line, for class A equipment



 

 

Maximum Output Power, Pout 800 W

Peak Output Power, Pout_max

 

1 kW

Maximum Output Current, 
Iout_max

2,1 A

Output Voltage ripple  Max 20 Vpk-pk @  Vout out

Output OV threshold maximum 450 VDC

Output OV threshold minimum

 

420 VDC



 

Figure 7 
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Figure 9 
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𝑉𝑖𝑛𝑇𝑜𝑛 = (𝑉𝑜𝑢𝑡 − 𝑉𝑖𝑛)𝑇𝑜𝑓𝑓 

Notch filter

ILpeak

Ton Toff

T

t

ILpp

IL

𝐷𝐵𝑐𝑐𝑚 = 1 −
𝑉𝑖𝑛

𝑉𝑜𝑢𝑡



𝐼𝐿𝑝𝑝 =
𝑉𝑖𝑛

𝐿
𝑇𝑜𝑛

𝑉𝑖𝑛𝐷𝐵𝑐𝑐𝑚 > 2
𝐿

𝑇
𝐼𝑠𝑒𝑡

 

 

𝐼𝐿𝑝𝑒𝑎𝑘 =
𝑉𝑖𝑛𝑇𝑜𝑛 

𝐿
= 2𝐼𝑠𝑒𝑡

𝑇

𝑇𝑜𝑛+𝑇𝑜𝑓𝑓

𝐷𝐵𝑑𝑐𝑚 = √
2𝐿𝐼𝑠𝑒𝑡𝐷𝐵𝑎𝑠𝑒

𝑇𝑉𝑖𝑛

𝑖̂

�̂�
=

𝑉𝑜𝑢𝑡
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ILpeak

Ton Toff

T

IL
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=

𝑉𝑖𝑛𝑇𝐷𝐵𝑑𝑐𝑚
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𝐼𝑎𝑣𝑔 = 𝐼𝑠𝑎𝑚

𝐷𝐵𝑑𝑐𝑚

𝐷𝐵𝑐𝑐𝑚



 

 

 

 

 

DBccm > DBdcm

+ PI

+

+

DBdcm = 
sqrt(Gin*DBccm)

DBccm = 
1-Vin/Vout

DCM duty 
cycle base 

CCM duty 
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DCM CCM
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𝑉𝑖𝑛𝑇𝐷𝐵𝑑𝑐𝑚

Figure 19 



 

 

 

 



 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 



 

 

 

 

 

User Routines

xmc_gpio xmc_vadcxmc_cmp

XMCLib

PFC_Start()

Initialization Functions

Main()

Main Function

Set PWM Duty Cycle VADC ResultsTrigger ISR Execution

xmc_ccu8

Interrupt Service Routine (ISR)

ISR_control_loop()

Hardware 
Abstraction Layer

VADC
(Group0, Group1)

CCU80
(CC80)

HRPWM0 Interrupts

Configure hardware peripherals Interrupts event triggeredConfigure PWM signals VADC Results

Read Iin, Vin and VoutHigh Resolution PWM Outputs

DAVE_Init()

GPIO

Voltage_control()

Current_control

INTERRUPTADC_MEASUREMENT_ADVPWM

Configure hardware peripherals Interrupts event triggeredConfigure PWM signals VADC Results

DAVE 4 APPs
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Vac < 
Vbrown_out

IDLE

Start 
request

Soft start

tracking

Brown out

PFC_Start()
Stop

Vac<Vbrown_out

Vref=Vtarget

Stop

Vac>Vbrown_in

Stop

Stop

Failure

Failure
Failure

Failure

Stop



 

 

o 

 

o 

o 

o 

o 

o 

o 

o 

 

Current loop

Volatge loop

task number?

Pseudo PLL
DCM duty base 

calculation 1
Notch filter 
calculattion

Voltage loop 
non lineal filter 

Protection and 
adjustments

DCM duty base 
calculation 2

Current limiting 
handler

1 2 3 4 5 6 70
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Figure 30 

Voffset > 7?
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Figure 31 
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Figure 32 

Figure 33 



 

 

 

 

 

 

 

Figure 34 



 

 

 

 

Pload [%] Vin[V] Iin[A] Pin[W] Vout[V] Iout[A] Pout[W] [%] PF iTHD (%) 

10 115,14 0,7184 81,69 379,88 0,2015 76,56 93,72 0,987 7,20 

20 115,07 1,4388 164,91 379,89 0,4124 156,67 95,00 0,996 5,37 

30 115,05 2,1575 247,82 379,89 0,6244 237,19 95,71 0,998 3,44 

40 115,03 2,8761 330,4 379,89 0,8352 317,3 96,04 0,999 2,92 

50 115 3,6025 413,9 379,89 1,0474 397,8 96,11 0,999 3,21 

60 114,97 4,3337 497,8 379,9 1,2593 478,4 96,10 0,999 2,97 

70 114,93 5,0706 582,4 379,88 1,4719 559,1 96,00 0,999 2,59 

80 114,91 5,7611 661,6 379,9 1,6696 634,2 95,86 0,999 2,64 

90 114,88 6,505 747 379,89 1,881 714,6 95,66 1,000 2,49 

100 114,87 7,257 833 379,89 2,094 795,3 95,47 0,999 2,92 

10 230,87 0,4057 80,2 380,03 0,1998 75,9 94,64 0,857 12,83 

20 230,85 0,7345 162,3 380 0,4122 156,6 96,49 0,957 10,66 

30 230,84 1,0822 244,7 380,01 0,625 237,5 97,06 0,979 6,85 

40 230,83 1,4293 326,3 380 0,8373 318,1 97,49 0,989 3,21 

50 230,81 1,7851 408,7 379,96 1,05 398,9 97,60 0,992 2,42 

60 230,78 2,1398 490,8 379,96 1,2619 479,4 97,68 0,994 2,82 

70 230,76 2,4935 572,7 379,95 1,4741 560 97,78 0,995 2,62 

80 230,74 2,8249 649,3 379,95 1,6717 635,1 97,81 0,996 2,34 

90 230,72 3,1799 731,2 379,94 1,8833 715,4 97,84 0,997 2,56 

100 230,7 3,5366 813,3 379,93 2,0954 796 97,87 0,997 2,94 
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