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VIPEROG

Energy saving high voltage converter for direct feedback

DIP-7

Figure 1: Typical application
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800 V avalanche rugged power section
PWM operation with frequency jittering for
low EMI

Operating frequency:

- 30 kHz for VIPERO6Xx

- 60 kHz for VIPERO6LX

- 115 kHz for VIPERO6HXx

No need for an auxiliary winding in
low-power applications

Standby power < 30 mW at 265 Vac
Limiting current with adjustable set point
On-board soft-start

Safe auto-restart after a fault condition
Hysteretic thermal shutdown
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Datasheet - production data

Applications

1  Replacement of capacitive power supplies
1  Home appliances

1  Power metering

1 LED drivers

Description

The VIPEROG is an offline converter with an

800 V avalanche rugged power section, a PWM
controller, a user-defined overcurrent limit,
open-loop failure protection, hysteretic thermal
protection, soft startup and safe auto-restart after
any fault condition. The device is able to power
itself directly from the rectified mains, eliminating
the need for an auxiliary bias winding. Advanced
frequency jittering reduces EMI filter cost. Burst
mode operation and the
consumption both help to meet the standards set
by energy-saving regulations.
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Block diagram
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Block diagram

Figure 2: Block diagram
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Typical power

Table 1: Typical power

Part number

230 Vac

85-265

Vac

Adapter @

Open frame @

Adapter @

Open frame @

VIPEROG

6 W

8W

4W

5W

Notes:

(MTypical continuous power in non-ventilated enclosed adapter measured at 50 °C ambient.

@Maximum practical continuous power in an open-frame design at 50 °C ambient, with adequate heat sinking.
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Pin settings
Figure 3: Connection diagram (top view)
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The copper area for heat dissipation has to be designed under the DRAIN pins.

Table 2: Pin description

Pin

DIP-7

SSO10

Name

Function

GND

Connected to the source of the internal power MOSFET and
controller ground reference.

VDD

Supply voltage of the control section. This pin provides the charging
current of the external capacitor.

LIM

This pin allows setting the drain current limitation. The limit can be
reduced by connecting an external resistor between this pin and
GND. Pin left open if default drain current limitation is used.

FB

Inverting input of the internal transconductance error amplifier.
Connecting the converter output to this pin through a single resistor
results in an output voltage equal to the error amplifier reference
voltage (see Vrs_rer in Table 6: "Supply section ). An external
resistor divider is required for higher output voltages.

COMP

Output of the internal transconductance error amplifier. The
compensation network has to be placed between this pin and GND
to achieve stability and good dynamic performance of the voltage
control loop. The pin is used also to directly control the PWM with
an optocoupler. The linear voltage range extends from VcowmeL to
VcowmpH (Table 6: "Supply section ").

7,8

6-10

DRAIN

High-voltage drain pins. The built-in high-voltage switched startup
bias current is drawn from these pins too. Pins connected to the
metal frame to facilitate heat dissipation.
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VIPEROG

Electrical data

4 Electrical data
4.1 Maximum ratings
Table 3: Absolute maximum ratings
Value
Symbol | Pin (DIP-7) Parameter Unit
Min. Max.
VDRAIN 7,8 Drain-to-source (ground) voltage 800 \%
Repetitive avalanche energy
E 7,8 . 2 mJ
A (limited by T3 = 150 °C)
Repetitive avalanche current
lar 7,8 o 1 A
(limited by T3 = 150 °C)
Pulse drain current

| 7,8 o 25 A
PRAN (limited by T = 150 °C)

Vcomp Input pin voltage -0.3 35 \%
Ves Input pin voltage -0.3 4.8 \%
Vim Input pin voltage -0.3 2.8 \%

Self-
Vop 2 Supply voltage -0.3 limited \%
Iop 2 Input current 20 mA
b Power dissipation at Ta < 40 °C (DIP-7) 1 w
TOT
Power dissipation at Ta < 50 °C (SS010) 1 W
Ty Operating junction temperature range -40 150 °C
Tste Storage temperature -55 150 °C
4.2 Thermal data
Table 4: Thermal data
Max. value Max. value .
Symbol Parameter SSO10 DIP-7 Unit
Thermal resistance junction pin
R . 35 40 °C/W
P (dissipated power = 1 W)
Thermal resistance junction ambient o

Rinsa (dissipated power = 1 W) 145 110 cw

Thermal resistance junction ambient o

Rinaa (dissipated power = 1 W) @ 90 90 cw

Notes:

(Mwhen mounted on a standard single side FR4 board with 100 mm? (0.155 sq in) of Cu (35 um thick).

3

DocIlD022794 Rev 2

5/28




Electrical data

VIPEROG

6/28

Figure 4: Rijavs A

*Copper tickness is 35 ym
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VIPEROG

Electrical data

4.3

Electrical characteristics

(Ta=-251t0 125 °C, Vobp = 14 V2 unless otherwise specified).

Table 5: Power section

Symbol Parameter Test condition Min. | Typ. | Max. | Unit
Iorain = 1 MA, Vcomp = GND,
Vi Breakdown volta 800 \%
BVDSS € oltage T,= 25 °C
. VbraIN = max rating,
| OFF state drain current 0
oFF Vcomp = GND 6 HA
) ) IbrRan=0.2 A, T3 =25°C 32 Y
Rpsen) | Drain-source on-state resistance P
Ioran = 0.2 A, T3 =125 °C 67 Y
Effective (energy related) output _
Coss capacitance Vprain = 0 to 640 V 10 pF
Table 6: Supply section
Symbol Parameter Test condition ‘ Min. ‘ Typ. ‘ Max. ‘ Unit
Voltage
Vorain_sTarRT | Drain-source startup voltage 25 45 \%
. \Y, =100V to 640V,
Ibbch1 Startup charging current PRAIN -0.6 -1.8 | mA
Voo =4V
i i \Y, =100V to 640V,
Iboen Chargl.ng current during DRAIN . 7 14 | mA
operation Vop = 9 V falling edge
Vop Operating voltage range 115 235 \%
VbDclamp Vpp clamp voltage Ibb = 15 mA 23.5 \%
Vopon Voo startup threshold 12 13 14 \%
VDD on internal high-voltage
Voocson current generator threshold 95 | 105 115 1V
Vop undervoltage shutdown
Voooft threshold ! 8 9 v
Current
| Operating supply current, not Fosc = 0 kHz. V. — GND 06 mA
DDO SWitChiﬂg OSC = sy VCOMP — .
Vorain = 120 V, Fosc = 30 kHz 1.3 mA
Iop1 Op_erayng supply current, Vbrain = 120 V, Fosc = 60 kHz 1.45 | mA
switching
Vorain = 120 V, Fosc = 115 kHz 1.6 mA
oo Operating supply current with Vop=5 V 035 | mA
Vb < VDDoff
| Open-loop failure current Voo = V/ vV —33v 4 mA
DDol threshold DD — VDDclamp VCOMP = O.

3

@ Adjust Vpp above Vppon startup threshold before setting to 14 V.
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Electrical d

ata

VIPEROG

Table 7: Controller section

Symbol Parameter Test condition ‘ Min. ‘ Typ. ‘ Max. ‘ Unit
Error amplifier
VRerF_FB FB reference voltage 3.2 3.3 3.4 \%
Ire_PuLLup | Current pull-up -1 HA
Gwm Transconductance 2 mA/NV
Current setting (LIM) pin
Vim_Low Low-level clamp voltage IlLm = -100 pA ‘ ‘ 0.5 ‘ | \%
Compensation (COMP) pin
VcompH Upper saturation limit T;=25°C 3 \%
VcowmpL Burst mode threshold Ts=25°C 1 11 1.2 \%
VcompL_Hys | Burst mode hysteresis T;=25°C 40 mV
Hcowmp &\omp /  pRRIN 3 6 VIA
Rcompoyn) | Dynamic resistance Vrs = GND 15 kY
coun Source / sink current Ves> 100 mV 150 HA
Max source current Vcomp = GND, Ves = GND 220 HA
Current limitation
|Dlim Drain current limitation EIE;M:Z-Sl?CuA’ Veowr=3.3V, 0.32 | 0.35 | 0.38 A
tss Soft-start time 8.5 ms
Ton_mIN Minimum turn-on time 450 ns
IDlim_bm Burst mode current limitation Vcomp = VcowmpL 85 mA
Overload
tovL Overload time 50 ms
tRESTART Restart time after fault 1 S

Oscillator section

VIPERO6Xx 27 30 33 kHz
Fosc Switching frequency VIPEROGLX 54 60 66 kHz
VIPERO6HX 103 115 127 kHz
Fosc = 30 kHz +2 kHz
Fo Modulation depth Fosc = 60 kHz 4 kHz
Fosc = 115 kHz +8 kHz
Fm Modulation frequency 230 Hz
Dwmax Maximum duty cycle 70 80 %
Thermal shutdown
Tsp Thermal shutdown temperature 150 160 °C
ThysT Thermal shutdown hysteresis 30 °C
8/28 DoclD022794 Rev 2 ‘W
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Typical electrical characteristics

Figure 5: Ipim vs T3

Figure 6: Fosc vs Ty
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VIPEROG

Figure 11: Icomp Vs T
lcome / lcone@25°C

Figure 12: Operating supply current
(no switching) vs Ty
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Figure 15: Power MOSFET on-resistance vs Ty
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Figure 16: Power MOSFET breakdown voltage vs T,
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VIPERO6 Typical electrical characteristics

Figure 17: Thermal shutdown
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