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1 Introduction

This engineering report describes an isolated flyback converter designed to provide a
nominal output voltage of 18 V at 1.67 A load from a wide input voltage range of 90 VAC
to 265 VAC. This power supply utilizes the INN3267C-H205 from the InnoSwitch3-CP
family of ICs.

This document contains the complete power supply specifications, bill of materials,
transformer construction, circuit schematic and printed circuit board layout, along with
performance data and electrical waveforms.
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Figure 17 Populated Circuit Board.
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2 Power Supply Specification

The table below represents the minimum acceptable performance of the design. Actual
performance is listed in the results section.

Description Symbol | Min | Typ |Max |Units Comment
Input
Voltage Vin 90 265 | VAC 2 Wire'i noP.E.
Frequency fine | 47 |50/60| 64 | Hz
No-load Input Power (230
VAC) P ( 0.040| w
Output
Output Voltage Vour | 17 | 18 | 19 | V ° 5%
Output Ripple Voltage VappLe 200 | mv 20 MHz Bandwidth.
Output Current I out 167 A
Total Output Power
Continuous Output Power Pour 30 | W
Efficiency
Full Load h 90 % Measured at P, ;25 °C.
Required average efficiency at h 83 % Measured at Nominal Input 115 VAC and 230
25, 50, 75 and 100 % of P ;- DOE VAC
Environmental
Meets CISPR22B /
Conducted EMI EN55022B
Surge (Differential) 1 kv 1.2/50 ns Surge, IEC 61000-4-5, Series
Impedance:
Surge (Common mode) 2 kv Differential Mode: 2 W
Common Mode: 12 W
Ring Wave 3 kv
Electrical Fast Transient 4 kv
ESDi Air Discharge +24 | kV Class B up to 24kV, Class A up to 18 kV.
ESDi Contact Discharge 18
Ambient Temperature Tavs 0 50 °c Free Convection, Sea Level.

Power Integrations ™
Tel: +1 408 414 9200 Fax: +1 408 414 9201 _p
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3  Schematic
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Figure 2 i Schematic.
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4  Circuit Description

The InnoSwitch3-CP IC combines primary, secondary and feedback circuits in a single
surface mounted off-line flyback switcher IC. The IC incorporates the primary MOSFET,
the primary-side controller, the secondary-side controller for synchronous rectification

and the Fluxlink™ technology that eliminates the need for an optocoupler needed on a

secondary sensed feedback system.

4.1  Input Rectifier and Filter

Fuse F1 isolates the circuit and provides protection from component failure. X capacitor
C4 and common mode choke L1 form a filter to attenuate common mode noise. Bridge
rectifier BR1 converts the AC line voltage into the DC voltage seen across capacitors C1
to C3. A pi-filter is formed from common mode choke L2 and bulk capacitors C1 to C3,
providing filtering for both common mod e and differential mode noise.

4.2  InnoSwitch3 -CP Primary -Side

The power transformer T1 is designed for a flyback topology power supply. The start
winding of the transformer is connected to the DRAIN pin of the MOSFET inside the
INN3267, while the end of the winding is connected to the rectified DC bus. A low cost
RCD clamp (consisting of diode D1, resistors R1 R2 R17, and capacitors C5 C17) limit the
primary drain to source voltage spike caused by the transformer leakage inductance. The
RCD clamp values shoutl be tuned to achieve optimized efficiency and standby power.

The INN3267 V pin is used for line UV/OV sensing and protection. Three 1.2 Mn resistors
R9 R10 R11 are connected between the bulk capacitors DC bus and the V pin. The
current passing through these sense resistors provide detection of input undervoltage
and overvoltage. The lyy+ and | yy. parameter values in the data sheet determine the
brown-in and brown-out threshold while the | ov. determines the overvoltage threshold.

At start-up, U1l initially draws current from the DRAIN pin, through an internal high -
voltage current source that charges the BPP pin capacitor C6. During normal operation,
U1 draws current from the bias winding of T1. The bias winding is configured as a low
voltage flyback winding which is rectified by diode D2 and capacitor C8, with an RC
snubber R3 C7 that damps the high frequency ringing across D2 that can contribute to
radiated EMI. Resistor R4 limits the current supplied to the BPP pin.

4.3  InnoSwitch3 -CP Secondary -Side

The secondary-side of the INN3267 provides output voltage sensing, output current
sensing, and internal gate driver for a synchronous rectifier (SR) MOSFET The
secondary-side is powered by an internal 4.4 V regulated which draws current from
either VOUT or FWD pin. Its output is connected to an external decoupling capacitor C10,
also referred to as BPS capacitor.

Power Integrations ™
Tel: +1 408 414 9200 Fax: +1 408 414 9201 “~
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The FWD pin provides negative edge detection by sensing thetrans f or mer 6 s
pin through resistor R6. A 47 n resistor is the recommended value to ensure sufficient
supply current. The voltage sensed by the FWD pin is used for both the primary -
secondary handshake at start-up, and for timing the turn -on instant of the SR FET Q1.
The voltage sensed by the FWD pin is used to ensure quastresonant operation when
operating between continuous conduction mode (CCM) and discontinuous conduction
mode (DCM).

The SR FET Q1 is driven by Ul SR pinthrough Schottky diode D5. Diode D5 and p-
channel MOSFET Q4 form a fast turroff circuit. Secondary RCD snubber (consisting of
R7 C9 D3) limit the drain to source voltage spike across the SR FET.

The feedback network comprised of resistors R12 R13 R18 and capacitors C18 C14 is
connected between the output voltage and secondary ground. The sensed voltage
between R12 and R13 is connected to the FB pin. External current sense resistors R8 and
R14 are connected between ISENSE pin andSECONDARY GROUNpIn. These resistors
determine the constant current mode operation.

Output capacitors C11 and C12 are selected to be low ESR type to provide output
filtering and to ensure low output voltage ripple. An external OVP circuit (consisting of

resistor R5 and Zener diode VR1)is connected between the OUTPUT VOLTAGE pimand
BP pin. In the event of an output overvoltage, VR1 will conduct and current will be

injected into the BPS pin causing the device to enter latch mode operation.

_p"‘ Power Integrations, Inc.
Tel: +1 408 414 9200 Fax: +1 408 414 9201
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5 PCB Layout

Z
\

Figure 4 7 Populated Circuit Board, Bottom View.
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6 Bill of Materials

Item Qty gg; Description Mfg Part Number Mfg
1 1 BR1 600 V, 3 A, Bridge Rectifier, GBP KBP306GBP Micro Commercial
C1C2 | 18 nF, 20%, 400 V, Electrolytic, Gen. Purpose,
2 3 c3 (10 x 16 mm), 2000 Hrs @ 105 °C 400AX18MEFC10X16 Rubycon
0.1 nf, 20% , 275 VAC, 560VDC, X2,-40°C ~
3 1 C4 110°C. 5 mm W x 13 mm L x 11.1 mm H R46KF310000P1M KEMET
4 1 C5 2.2 nF, 630 V, Ceramic, X7R, 1206 C3216X7R2J222K TDK
5 1 C6 1 nF, 10 V, Ceramic, X7R, 0805 CL21B105KPENNNE Samsung
6 1 C7 100 pF 200 V, Ceramic, NP0, 0603 C0603C101J2GACT7867 Kemet
7 1 cs 1(2))n1: 25V, Electrolytic, Gen. Purpose, (5 x ECALEM100 Panasonic
8 1 C9 1000 pF, 100 V, Ceramic, NP0, 0603 C1608C0G2A102J TDK
9 2 Cio | 221nF, 25V, Ceramic, X7R, 0805 C2012X7R1E225M TDK
c11 330 nf,+20%, 25 V, Al Organic Polymer, Gen.
10 2 C12 Purpose, Can, 18 miV, 2000 Hrs @ 105 °C, (8 A750KS337M1EAAEOQ18 KEMET
mm x 13 mm)
11 1 C13 2.2 nf, +10%, 50 V, Ceramic, X7R, 0805 UMK212BB7225KGTI Taiyo Yuden
12 1 C14 330 pF, 5%, 50V, Ceramic, COG, NP0, 0603 C0603C331J5GACAUTO KEMET
13 1 C15 1 nF, Ceramic, Y1 440LD10-R Vishay
14 1 Cl7 47 pF, 1000 V, Ceramic, NP0, 0805 VJO805A470IXGATS5Z Vishay
15 1 C18 47 nF 25 V, Ceramic, X7R, 0603 CCO603KRX7R8BB473 Yago
16 3 DlD?I?Z 1kV, 1 A, Standard Recovery, SMA S1IML TAIWAN SEMI
17 1 D5 40V, 1 A, POWERDI123 PD3S1407 Diodes, Inc.
18 1 F1 3.15 A, 250 V, Slow, RST 507-1181 Belfuse
19 1 L1 Custom, 700 nH, PI# 32-00395-00 Power Integrations
20 1 L2 Custom, 5000 nH, Pl# 32-00396-00 Power Integrations
MOSFET N-Channel, 100V, 46 A (Tc), 83 W . .
21 1 Q1 (Tc), SMT. 8PDEN, 8PDEN (5x6) TSM160N10LCR RLG Taiwan Semi
P-Channel 20V 5 A (Ta) 1.5 W (Ta) Surface .
22 1 1 Q4 | Mount SOT-23-3L , TO-236-3, SG59, SOT-23-3 AO3415A Alpha & Omega Semi
23 2 R1 R17 | RES, 20W, 5%, 1/4 W, Thick Film, 1206 ERJBGEYJ200V Panasonic
24 1 R2 RES, 240 RV, 5%, 1/4 W, Thick Film, 1206 ERJBGEYJ244V Panasonic
25 2 R3 R7 | RES, 10W, 5%, 1/8 W, Thick Film, 0805 ERJ6GEYJ100V Panasonic
26 1 R4 RES, 6.2 RV, 5%, 1/10 W, Thick Film, 0603 ERJ3GEYJ622V Panasonic
27 1 RS RES, 100W, 5%, 1/10 W, Thick Film, 0603 ERJ3GEYJ101V Panasonic
28 1 R6 RES, 47W, 5%, 1/10 W, Thick Film, 0603 ERJ3GEYJ470V Panasonic
29 2 R8 R14 | RES, 0.025W, 1/2 W, 1%, Current Sense CSR1206FK25L0 Stackpole
30 3 RQRELO RES, 1.2 M\, 5%, 1/8 W, Thick Film, 0805 ERJ6GEYJ125V Panasonic
31 1 R12 RES, 100 WV, 1%, 1/16 W, Thick Film, 0603 ERJ3EKF1003V Panasonic
32 1 R13 RES, 7.5 RV, 1%, 1/16 W, Thick Film, 0603 ERJ3EKF7501V Panasonic
3 | 2 R | RES, 4.7 W 5%, 1/8 W, Thick Film, 0805 ERI6GEYJ4T2V Panasonic
RES, SMD, 10.0 kV, 1%, 1/10W, +100ppm/°C,
34 1 R18 -55°C ~ 155°C,0603, Moisture Resistant, Thick RCO0603FR0O710KL Yageo
Film
35 1 RT1 NTC Thermistor, 2.5W, 3 A SL08 2R503 Ametherm
Bobbin, RM7/1, Vertical, 8 pins with mtg clip CSVRMT-1S-8P-C. Clip
36 ! | cLprmy PN CLI/RRM7 Ferroxcube
37 1 Ul InnoSwitch3-CP Integrated Circuit, InNSOP24D INN3267CG-H205 Power Integrations
38 1 VR1 DIODE ZENER 18/ 500 mW SOD123 MMSZ5248B7-F Diodes, Inc.

5
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Miscellaneous

Item Qty gi Description Mfg Part Number Mfg
1 1 L Test Point, WHT, Miniature THRUHOLE MOUNT 5002 Keystone
2 1 N Test Point, BLK, Miniature THRUHOLE MOUNT 5001 Keystone
3 1 Jl 2 Position (1 x 2) header, 0.1 pitch, Vertical 0022284020 Molex

Power Integrations ™
Tel: +1 408 414 9200 Fax: +1 408 414 9201 “~
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7  Transformer Specification

7.1  Electrical Diagram

4
WD6 (2™ Primary):

18T — #28 AWG FL1

WD4 (Secondary):
8T- 2x#24TIW

WD1 (1" Primary):
36T — #28 AWG

FL2

3

WDS5 (Shield 2):

WD2: (Bias) 18T - 1x #29 AWG

5T—2 x #30AWG

(wound in parallel with...) 3
WD3: (Shield 1) ®

5T -2 x #30AWG

NC

NC

Figure 571 Transformer Electrical Diagram.

7.2  Electrical Specifications

Parameter Condition Spec.
Nominal Primary Measured at 1 Vpipyk, 100 kHz switching frequency, between pin 4
) . - 520 nH
Inductance and pin 5 with all other windings open.
Tolerance Tolerance of Primary Inductance. +5%
Leakage Inductance Measured across primary winding with all other windings shorted. <10 nH

7.3 Material List

ltem Description
[1] Core: RM7 3C95
[2] Bobbin: RM7/1, Vertical, 8 pins, PI#25-01014-00.
[3] Magnet Wire: #30 AWG.
[4] Magnet Wire: #29 AWG.
[5] Magnet Wire: #28 AWG.
[6] Tripe Insulated Wire: # 24.
[7] Polyester Tape: 7.4 mm.
[8] Polyester Tape: 14 mm.
[9] Varnish: Dolph BC 359 or Equivalent.
[10] Bus wire: #28 AWG, Alpha Wire, Tinned Copper, 40.0 mm Length.
<z . Power Integrations, Inc.
p m Jfgoz\ll\cl)fr.zlcloiq 9200 Fax: +1 408 414 9201 Page 12 of 68




06-Jan-20 DER849 18 V, 1.67 A, Universal Input Supply
7.4  Transformer Build Diagram
Y
N FL2
WD6: (2" Pri) 18T - 1 x #28AWG
WD5: (Shield 2) 18T — 1 x #29AWG
8T — 1 x #24AWG_TIW
wod: (Sec) ([ gr_y, H#24AWG_TIW FL1
WD3: (Shield 1) 5T -2 x #30AWG
{wound in parallel with...)
WD2: (Bias) 5T - 2 x #30AWG
WD1: (1% Pri) 36T — 1x #28AWG
Figure 6 7 Transformer Build Diagram.
7.5  Transformer Instructions

Bobbin
Preparation

For the purposes of these instructions, bobbin is oriented on winder such that pin side
is on the left side. Winding direction is clockwise. Before winding, remove pins 1, 6, 7
and 8.

WD1 Start at pin 5, wind 36 turns of wire Item [ 5] in 2 layers. Leave ~4 feet long for 2"
1% Primary primary winding.
Insulation 1 layer of tape Item [ 7]
Prepare 4 strands of wire Item [ 3]. For WD2, start 2 strands of wire Item [ 3] at pin 2.
wWD2 & WD3 . . : . -
Bias & Shield 1 For WD3,_ start the other 2 strands at pin 3. Wmd_all wires 5 tu_rns in parallel. Finish
WD?2 at pin 3. Cut WD3 at the end of the last turn with no connection.
Insulation 1 layer of tape Item [ 7]
WD4 Start FL1 at the right s?de using one strand of TIW Item [6]_. Win_d 8 tu_rns in 1 layer.
Secondary Leave FL2 on the left side. Start another layer of FL1 at the right side using one strand
of TIW ltem [ 6]. Wind 8 turns in 1 layer. Leave FL2 on the left side.
Insulation 1 layer of tape Item [ 7]
WD5 Start at pin 3, wind 18 turns of wire Item [ 4] in 1 layer. Finish the winding at the right
Shield 2 side and cut the wire with no connection.
Insulation 1 layer of tape Item [ 7]
WD6 Use wire hanging from WD1 and continue winding 18 turns from left to right. At the
2" Primary last turn, finish winding at pin 4.
. 1 layer of tape Item [ 7], then bring FL2 to the right, then add another 1 layer of tape
Insulation
Item [ 7].
Gap cores to get 520 uH. Solder bus wire Item [ 10] to pin 3 and to the core clip. Wrap
Finish the body of transformer with 2 layers of tape Item [ 9]. Ensure that the bottom and

sides are completely wrapped i no air gap. Only the top side of the core is exposed.
Varnish using Item [ 9].
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7.6  Transformer Winding Illlustrations

Bobbin
Preparation

For the purposes of these instructions,
bobbin is oriented on winder such that pin
side is on the left side. Winding direction is
clockwise. Before winding, remove pins 1, 6,
7 and 8.

WD1
1% Primary

Start at pin 5, wind 36 turns of wire Item
[5] in 2 layers. Leave ~4 feet long for 2 ™
primary winding.

Insulation

1 layer of tape Item [ 7]

WD2 &
WD3
Bias &
Shield 1

Prepare 4 strands of wire Item [ 3]. For
WD2, start 2 strands of wire Item [ 3] at pin
2. For WD3, start the other 2 strands at pin
3. Wind all wires 5 turns in parallel. Finish
WD2 at pin 3. Cut WD3 at the end of the
last turn with no connection.

<z " Power Integrations, Inc.
Tel: +1 408 414 9200 Fax: +1 408 414 9201

Www.power.com
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\ M
A=

- __4: Wummm.

Insulation 1 layer of tape Item [ 7]
Start FL1 at the right side using one strand
of TIW Item [6]. Wind 8 turns in 1 layer.
wD4 Leave FL2 on the left side. Start another
Secondary layer of FL1 at the right side using one

strand of TIW Item [ 6]. Wind 8 turns in 1
layer. Leave FL2 on the left side.

Power Integrations ™
Tel: +1 408 414 9200 Fax: +1 408 414 9201 “~
Page 15 of 68 WWW.power.com
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1 layer of tape Item [ 7]

Insulation
Start at pin 3, wind 18 turns of wire Item
WD5 [4W] in 1 layer. Finish the winding at the
Shield 2 right side and cut the wire with no
connection.
Insulation 1 layer of tape Item [ 7]

5

Power Integrations, Inc.
Tel: +1 408 414 9200 Fax: +1 408 414 9201
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WD6
2" Primary

Use wire hanging from WD1 and continue
winding 18 turns from left to right. At the
last turn, finish winding at pin 4.

Insulation

1 layer of tape Item [ 7], then bring FL2 to
the right, then add another 1 layer of tape
Item [ 7].

Finish

Gap cores to get 520 uH. Solder bus wire
Item [10] to pin 3 and to the core clip.
Wrap the body of transformer with 2 layers
of tape Item [9]. Ensure that the bottom
and sides are completely wrapped i no air
gap. Only the top side of the core is
exposed. Varnish using Item [ 9].

Page 17 of 68
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9 Transformer Design Spreadsheet

Page 19 of 68

IACDC_InnoSwitch3 -
CP_Flyback _073119; InnoSwitch3 -CP Flyback Design
Rev.l.)é; Copyright Power INPUT INFO OUTPUT UNITS Spreadsheet g ’
Integrations 2018
APPLICATION VARIABLES
VAC _MIN 90 90 V Minimum AC line voltage
VAC MAX 265 265 V Maximum AC input voltage
VAC _RANGE UNIVERSAL AC line voltage range
FLINE 60 Hz AC line voltage frequency
CAP_INPUT 54.0 54.0 ukF Input capacitance
SET-POINT 1
Output voltage 1, should be the highest
VouTL 18.00 18.00 outp?ut voltagge required ’
I0UT1 1.670 1.670 Output current 1
POUT1 30.06 W Output power 1
EFFICIENCY1 0.90 0.90 Converter efficiency for output 1
Z FACTOR1 0.50 0.50 Z-factor for output 1
PRIMARY CONTROLLER SELECTION
ENCLOSURE ADAPTER ADAPTER Power supply enclosure
ILIMIT MODE STANDARD STANDARD Device current limit mode
VDRAIN BREAKDOWN 650 650 V Device breakdown voltage
DEVICE GENERIC INN32X7 INN32X7 Device selection
DEVICE_CODE INN3267C Device code
PDEVICE MAX 40 W Device maximum power capability
RDSON_25DEG 1.17 n Primary switch on-time resistance at 25°C
RDSON 100DEG 1.82 n Primary switch on-time resistance at 100°C
ILIMIT_MIN 1.348 A Primary switch minimum current limit
ILIMIT TYP 1.450 A Primary switch typical current limit
ILIMIT_MAX 1.552 A Primary switch maximum current limit
VDRAIN_ON_PRSW 0.63 \Y Primary switch on-time voltage drop
VDRAIN_OFF_PRSW 563.31 v dPs::gdtrjrlg _\;oflftage on the primary switch
WORST CASE ELECTRICAL PARAMETERS
Maximum switching frequency at full load
FSWITCHING_MAX 75000 75000 Hz and the valley of the minimum input AC
\voltage
\Voltage reflected to the primary winding
VOR 120.0 120.0 \Y (corresponding to set-point 1) when the
primary switch turns off
\VMIN 91.91 vV Valley of the rectified minimum input AC
\voltage at full load
KP 1127 Measure_of continuous/discontinuous mode
of operation
MODE_OPERATION DCM Mode of operation
DUTYCYCLE 0.538 Primary switch duty cycle
TIME_ON 8.63 us Primary switch on-time
TIME_OFF 6.23 us Primary switch off-time
LPRIMARY_MIN 496.5 uH Minimum primary magnetizing inductance
LPRIMARY _TYP 522.6 uH Typical primary magnetizing inductance
LPRIMARY _TOL 5.0 % Primary magnetizing inductance tolerance
LPRIMARY _MAX 548.8 uH Maximum primary magnetizing inductance
PRIMARY CURRENT
IAVG_PRIMARY 0.348 A Primary switch average current
IPEAK PRIMARY 1.455 A Primary switch peak current
IPEDESTAL_PRIMARY 0.000 A Primary switch current pedestal
IRIPPLE_ PRIMARY 1.455 A Primary switch ripple current
Power Integrations
Tel: +1 408 414 9200 Fax: +1 408 414 9201
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IRMS PRIMARY | 0.581 A Primary switch RMS current
SECONDARY CURRENT
IPEAK_SECONDARY 9.822 A Secondary winding peak current
IPEDESTAL_SECONDARY 0.000 A Secondary winding pedestal current
IRMS SECONDARY 3.419 A Secondary winding RMS current
IRIPPLE_CAP_OUT 2.983 A Output capacitor ripple current
TRANSFORMER CONSTRUCTION PARAMETER
CORE SELECTION
The transformer windings may not fit: pick a
CORE RM7 Info RM7 bigger core or bobbin and refer to the
Transformer Parameters tab for fit
calculations
Either custom core code is not entered or a
CORE NAME RM7 Info B65819J0000R095 -
standard core code has been overwritten
AE 44.1 44.1 mm”2 Core cross sectional area
LE 30.0 30.0 mm Core magnetic path length
AL 2000 2000 nH Ungapped core effective inductance per
turns squared
\VE 1326 1326 mm~3 Core volume
BOBBIN NAME RM7/1 B65820W1008D00] Bobbin name
AW 21.0 21.0 mm~2 Bobbin window area
BW 6.85 6.85 mm Bobbin width
MARGIN 0.0 mm Bobbin safety margin
PRIMARY WINDING
NPRIMARY 54 Primary winding number of turns
BPEAK 3660 Gauss Peak flux density
BMAX 3309 Gauss Maximum flux density
BAC 1655 Gauss AC flux density (0.5 x Peak to Peak)
ALG 179 AH Typical gapped core effective inductance per
turns squared
LG 0.281 mm Core gap length
LAYERS PRIMARY 3 Primary winding number of layers
AWG_PRIMARY 28 Primary wire gauge
OD_PRIMARY _INSULATED 0.375 mm Primary wire insulated outer diameter
OD_PRIMARY_BARE 0.321 mm Primary wire bare outer diameter
CMA_PRIMARY 275.2 Cmils/A__ |Primary winding wire CMA
SECONDARY WINDING
NSECONDARY 8 8 Secondary winding number of turns
AWG_SECONDARY 21 Secondary wire gauge
OD_SECONDARY _INSULATED 1.029 mm Secondary wire insulated outer diameter
OD_SECONDARY_BARE 0.723 mm Secondary wire bare outer diameter
CMA_SECONDARY 237.0 Cmils/A  [Secondary winding wire CMA
BIAS WINDING
NBIAS 5 Bias winding number of turns
PRIMARY COMPONENTS SELECTION
LINE UNDERVOLTAGE
BROWNIN REQURED 72.00 V Required line brown-in threshold
N Connect two 1.78 MOhm resistors to the V-
RLS 3.56 Mn pin for the required UV/OV threshold
BROWNIN ACTUAL 71.40 v Actyal brown-in threshold using standard
resistors
BROWNOUT ACTUAL 64.58 v Actpal brown-out threshold using standard
resistors
LINE OVERVOLTAGE
The device voltage stress will be higher than
OVERVOLTAGE_LINE 297.50 v 585V when overgoltage is trigerredg
BIAS WINDING
\VBIAS 9.00 \ Rectified bias voltage at the lowest output

5

Power Integrations, Inc.
Tel: +1 408 414 9200 Fax: +1 408 414 9201
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set-point
VF_BIAS 0.70 Bias winding diode forward drop
VREVERSE_BIASDIODE 4357 ?ﬁzsdiéi“’:d\fofg’;snen‘g)"tage (not accounting
CBIAS 22 uF Bias winding rectification capacitor
CBPP 0.47 uF BPP pin capacitor
SECONDARY COMPONENTS SELECTION
RECTIFIER
Secondary rectifier reverse voltage (not
VDRAIN_OFF_SRFET 7331 v accounting parasitic voltage ring)g (
SRFET AUTO A04482 Secondary rectifier (Logic MOSFET)
VBREAKDOWN SRFET 100 Secondary rectifier breakdown voltage
N SRFET on time drain resistance at 25degC
RDSON_SRFET 42.0 mn for VGS=4.4V 9
FEEDBACK COMPONENTS
RFB UPPER 100.00 K Upper feedt_)ack resistor (connected to the
- output terminal)
RFB_LOWER 750 K Lower feedback resistor required to thain
the output for cable drop compensation
CFB_LOWER 330 pF Lower feedback resistor decoupling capacitor
SET-POINTS ANALYSIS
[ TOLERANCE CORNER
USER_VAC 90 90 \Y Input AC RMS voltage corner to be evaluated
USER_ILIMIT TYP 1.450 A Current limit corner to be evaluated
USER_LPRIMARY TYP 522.6 uH Primary inductance corner to be evaluated
SET-POINT SELECTION
SETPOINT 1 1 Select the set-point which needs to be
evaluated
Maximum switching frequency at full load
FSWITCHING 64352.7 Hz and the valley of the minimum input AC
voltage
Voltage reflected to the primary windin
VOR 120.0 whengthe primary switchpturnsr)(/)ff ’
VMIN 91.91 \Valley of the minimum input AC voltage
Measure of continuous/discontinuous mode
KP 1.283 of operation
MODE_OPERATION DCM Mode of operation
DUTYCYCLE 0.506 Primary switch duty cycle
TIME_ON 7.87 us Primary switch on-time
TIME_OFF 7.67 us Primary switch off-time
PRIMARY CURRENT
IAVG_PRIMARY 0.348 A Primary switch average current
IPEAK _PRIMARY 1.374 A Primary switch peak current
IPEDESTAL_PRIMARY 0.000 A Primary switch current pedestal
IRIPPLE_PRIMARY 1.374 A Primary switch ripple current
IRMS_PRIMARY 0.564 A Primary switch RMS current
SECONDARY CURRENT
IPEAK_SECONDARY 9.272 A Secondary winding peak current
IPEDESTAL _SECONDARY 0.000 A Secondary winding pedestal current
IRMS_SECONDARY 3.322 A Secondary winding RMS current
IRIPPLE_CAP_OUT 2.871 A Output capacitor ripple current
MAGNETIC FLUX DENSITY
BPEAK 3257 Gauss Peak flux density
BMAX 3015 Gauss Maximum flux density
BAC 1507 Gauss AC flux density (0.5 x Peak to Peak)

Page 21 of 68
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10 Performance Data

10.1 Efficiency

10.1.1 Active Mode Measurement Data

Measured Performance Standards
Vin (VAC) DOE6 EC CoC (vb)
2014 2016
115 230 Tier 1 Tier 2
Efficiency (%
10 86.37 83.68 70 73
25 90.09 88.94
Load 50 90.82 90.70
(%) 75 90.79 91.06
100 90.66 91.17
Ave 90.59 90.47 83 80 83
No-Load Input
Power (mWw) 34 32 100 150 75
Compliant Y Y Y
_p"‘ Power Integrations, Inc.
Tel: +1 408 414 9200 Fax: +1 408 414 9201
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10.1.2  Full Load Efficiency vs. Line

Test Condition: Soak for 15 minutes for each line.
92

H
91 - \

©
(@)

Efficiency (%)
o
©

88 1

87 - - - - L] L] L]
75 100 125 150 175 200 225 250 275
Input Voltage (VAC)

Figure 7 7 Full Load Efficiency vs Line.

Power Integrations ™
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10.1.3 Efficiency vs. Load
Test Condition: Soak for 15 minutes each line, and 5 minutes for each load.

92 -
=4=00 VAC
=B=115 VAC
=230 VAC
=765 VAC

90

88

Efficiency (%)
(o)
»

©
s

82

80

0 10 20 30 40 50 60 70 80 90 100
Load (%)

Figure 8 i Efficiency vs. Percentage Load.

_p Power Integrations, Inc.
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10.2 Available Standby Output Power

3.0

2.5

= N
&) o

Output Power (W)
H
o

0.5 ¢

0.0

N =

=¢=|nput Power = 1 W
=@=|nput Power =2 W
=#=|nput Power = 3 W

75

100 125 150

175 200 225 250 275

Input Voltage (VAC)

Figure 91 Available Standby Output Power for 1 W, 2 W and 3 W Input Power.
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0.5
=¢=|nput Power = 0.3 W
=l=|nput Power = 0.5 W
0.4 -
I—I—I.._./I - H‘._- -

203+
)
=
(e}
o
502
FSL o o e ¢ Py, s A
O

0.1 o

O-O L] L] L] L] L] L] L]

75 100 125 150 175 200 225 250 275
Input Voltage (VAC)
Figure 10 i Available Standby Output Power for 0.3 W and 0.5 W Input Power.
. Power Integrations, Inc.
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10.3 No-Load Input Power
Test Condition: Soak for 15 minutes each line and 1 minute integration time .

50

40 -
£.30 1
o
=
(@)
o
S 20
£

10 1

O L] L] L] L] L] L] L]
75 100 125 150 175 200 225 250 275

Input Voltage (VAC)

Figure 11 i No-Load Input Power vs. Line at Room Temperature.

Power Integrations ™
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10.4 Line Regulation

Test Condition: Soak for 15 minutes for each line.
18.60

18.40

18.20

=
©
o
S

W

Output Voltage (V)
S
e}
o

17.60

17.40

17-20 - - - L] L] L] L]
75 100 125 150 175 200 225 250 275
Input Voltage (VAC)

Figure 12 i Output Voltage vs. Line Voltage.
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10.5 Load Regulation
Test Condition: Soak for 15 minutes each line, and 5 minutes for each load.

18.90
=4=00 VAC
=2=115 VAC
18.70 ={ ==230 VAC
=>=265 VAC
18.50 -
_18.30 1
2
£ 18.10 1
g8
[
> 17.90 +
=
g
= 17.70 o
o) 0
17.50 -
17.30 =
17-10 L] L] L] L] L] L] L] L] L]
0 10 20 30 40 50 60 70 80 90 100
Load (%)
Figure 13 i Output Voltage vs. Percent Load
Power Integrations ™
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10.6 CV-CC-CP Output Characteristic Curve
20

e==00 VAC
==115 VAC
=230 VAC
=265 VAC
15 =
S
()
g
:g 10 -
>
=
s
>
O
5
0 ” ” ” T T
0 500 1000 1500 2000 2500 3000
Output Current (mA)
Figure 14 7 CV-CGCP Curve
. Power Integrations, Inc.
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11 Waveforms

11.1 Load Transient Response

Test Condition: Dynamic load frequency = 1 kHz, Duty cycle = 50 %

11.1.1 0% - 100% Load Change
. =‘;;?;:§';:°®
- ‘ } ]
o i L|

Figure 15 i 90 VAC 60 Hz.
CHL: Vour 2 V/ div., 600 ns / div.
CH3: Iour, 500 mA / div., 600 s / div.
Viax 18.318 V, Vyn: 17.844 V.

2019-09-28
0B:50:11
FHarizantal

Fles:300 s / 5.3 GSay
;20 mss BT

oy
Output Voltage

| * output Current

Figure 17 7 230 VAC 50 Hz.
CH1: Vour, 2 V / div., 600 s / div.
CH3: loyr, 500 mA / div., 600 ns / div.
Vuax 18.397 V, Vyun: 17.923 V.

2019-09-28
08:49:45
e

Qutput Voltage

B

| ™" Output Current

aa

Figure 16 i 115VAC 60 Hz.
CH1: Viour, 2 V / div., 600 s / div.
CH3: lour, 500 mMA / div., 600 ns / div.
Viax 18.318 V, Vyn: 17.844 V.

2019-09-28
08:50:37
[ Horizontal

Qutput Voltage

e

| ™" Output Current

e ‘

Figure 18 i 265 VAC 50 Hz.
CH1: Vour, 2 V / div., 600 ns/ div.
CH3: loyr, 500 mA / div., 600 ns / div.
Vuax 18.397 V, Vyun: 17.923 V.
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11.1.2 50% - 100% Load Change

2019-09-28 2019-09-28
08:49:32 08:49:58
T T FHarizantal 5 T T T T T Forizontal
Y Piesi300 s / 5.3 G5l h Flesi 300 ps /3,3 Gl
H AL 20 MEa AT RL 20 Mza AT

ey
Output Voltage Output Voltage

" Output Current | Output Current

e - i f . .‘ S S S B H H .
M! | 17.785W !! | 735.18mA F’l | 17.765¥ !! | 71542mA
Figure 19 i 90 VAC 60 Hz. Figure 20 i 115VAC 60 Hz.
CH1: Vour, 2 V / div., 600 ns / div. CHZ1: Vour, 2 V / div., 600 s/ div.
CH3: loyr, 500 mA / div., 600 ns/ div. CHS3: loyr, 500 mA / div., 600 ns / div.
Vuax 18.239 V, Vyn: 17.765 V. Vuax 18.318 V, Vyn: 17.765 V.
gt T @
’ b " ' ' Y ‘ ' : -
. Output Voltage _ o Output Voltage _
b
| ™" output Current T | " Output Current T
o g
Era - i ¥ e f By H H .
Figure 21 7 230 VAC 50 Hz. Figure 22 i 265 VAC 50 Hz.
CH1: Voyr, 2 V / div., 600 s / div. CH1: Vour, 2 V / div., 600 ns/ div.
CH3: loyr, 500 mA / div., 600 ns / div. CH3: loyr, 500 mA / div., 600 ns / div.
Vuax 18.318 V, Vyin: 17.844 V. Vuax 18.397 V, Vyn: 17.844 V.

_p’“ Power Integrations, Inc.
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11.2 Output Voltage at Start  -up
11.2.1 CC Mode
11.2.1.1 100% Load
2te00 96D

Fev

£
Input Voltage
=

Qutput Voltage

[

Output Current

P

Figure

23 7 90 VAC 60 Hz.
CHL: Viy, 400 V / div., 20 ms/ div.
CH2: Vour, 5V /div., 20 ms/ div.
CHS3: lout, 1 A/ div., 20 ms / div.
Rise Time = 9.96 ms.

2019-09-28
11:49:21

FHarizantal
63110 s 7 100 M2

Fsv

Input Voltage
| sov

Output Voltage

s

|
Output Current E

_

Figure 25 7 230 VAC 50 Hz.

CH1: Viy, 400 V / div., 20 ms/ div.
CH2: Vout 5 V/div., 20 ms/ div.
CH3: loyr 1 A/ div., 20 ms / div.
Rise Time = 10.132 ms.

ET]
Input Voltage
Lav

Output Voltage

_

Output Current

Figure 24 7 115 VAC 60 Hz.

CH1: Viy, 400 V / div., 20 ms/ div.
CH2: Vour 5 V/div., 20 ms/div.

CH3: loyr 1 A/ div., 20 ms/ div.

Rise Time = 10.33 ms.

2019-09-28
11:48:33

=
Input Voltage sl
faow : 205 !
| IT—

bav

Output Voltage

. !
Output Current E

=

Figure 26 i 265 VAC 50 Hz.

CH1: Vjy, 400 V / div., 20 ms/ div.
CH2: Vour 5 V/div., 20 ms/div.
CHS3: loyr 1 A/ div., 20 ms/ div.
Rise Time = 10.01 ms.

Page 33 of 68

Power Integrations

Tel: +1 408 414 9200 Fax: +1 408 414 9201
WWW.power.com

5



Fsv

DER849 18 V, 1.67 A, Universal Input Supply

06-Jan-20

11.2.1.2 0% Load

2019-09-28
11:40:49

HY
Input Voltage
| sov

Output Voltage

s

Output Current

R aons #0ms i ] he M A m 100

Figure 27 i 90 VAC 60 Hz.
CH1: Viy, 400 V / div., 20 ms/ div.

CH2: Vout 5 V/div., 20 ms/ div.
CH3: loyr 1 A/ div., 20 ms/ div.
Rise Time = 9.83 ms.

2019-09-28
11:49:14
s o0 S

Input Voltage
| sov

Fsv
Qutput Voltage

[

Qutput Current

ES" & e ams S i g o e 100 1

Figure 29 i 230 VAC 50 Hz.
CH1: Viy, 400 V / div., 20 ms/ div.

CHz: VOUT, 5V/ diV., 20 ms/ div.
CH3: loyr 1 A/ div., 20 ms / div.
Rise Time = 9.63 ms.

2019-09-28
1L49:01
) 00 M

Input Voltage
[aaw

Output Voltage

Output Current

_

Figure 28 i 115 VAC 60 Hz.

CH1: Viy, 400 V / div., 20 ms/ div.
CH2: Vour 5 V/div., 20 ms/div.

CHS3: loyr 1 A/ div., 20 ms/ div.

Rise Time = 9.74 ms.

2019-09-28
11:48:27

=
Input Voltage i
| 1,

Output Voltage

Output Current

_

Figure 30 i 265 VAC 50 Hz.
CH1: Viy, 400 V / div., 20 ms/ div.
CHz: VOUT, 5V/ diV., 20 ms/ div.
CHS3: loyr 1 A/ div., 20 ms/ div.
Rise Time = 9.71 ms.
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11.2.2

CR Mode

11.2.2.1 100% Load

2019-09-28
11:55:34
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Figure 31 1 90 VAC 60 Hz.

CH1: Viy, 400 V / div., 20 ms/ div.
CH2: Vour 5V /div., 20 ms/ div.
CH3: loyr 1 A/ div., 20 ms/ div.
Rise Time = 10.03 ms.

2019-09-28
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Fev

£
Input Voltage
=

Qutput Voltage

[

Output Current

oW aons #0me i B i M A -

Figure 33 7 230 VAC 50 Hz.

CH1: Viy, 400 V / div., 20 ms/ div.
CHz: VOUT, 5V/ diV., 20 ms / div.

CHS3: loyr 1 A/ div., 20 ms/ div.

Rise Time = 9.71 ms.

2019-09-28
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Lsw
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Figure 32 i 115VAC 60 Hz.

CH1: Vj\, 400 V / div., 20 ms/ div.
CH2: Vour 5 V/div., 20 ms/div.

CHS3: loyr 1 A/ div., 20 ms/ div.

Rise Time = 9.89 ms.

2019-09-28
1156012
o -

ET]
Input Voltage
Lav

Output Voltage

Output Current j

Figure 34 i 265 VAC 50 Hz.
CH1: Vj\, 400 V / div., 20 ms/ div.
CHz: VOUT, 5 V/dIV, 20 ms/ div.
CH3: loutr 1 A/ div., 20 ms/ div.
Rise Time = 9.65 ms.
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11.2.2.2 0% Load

2019-09-28
11:55:
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Figure 351 85 VAC 60 Hz.

CH1: Viy, 400 V / div., 20 ms/ div.
CH2: Vout 5 V/div., 20 ms/ div.
CH3: loyr 1 A/ div., 20 ms/ div.
Rise Time = 9.69 ms.
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Figure 37 7 230 VAC 50 Hz.

CH1: Viy, 400 V / div., 20 ms/ div.
CH2: Vour 5V /div., 20 ms/ div.
CHS3: loyr 1 A/ div., 20 ms/ div.
Rise Time = 9.66 ms.
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Figure 36 i 115 VAC 60 Hz.

Output Current

CH1: Viy, 400 V / div., 20 ms/ div.
CH2: Vour 5 V/div., 20 ms/div.

CHS3: loyr 1 A/ div., 20 ms/ div.

Rise Time = 9.77 ms.
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Figure 38 i 265 VAC 50 Hz.
CH1: Viy, 400 V / div., 20 ms/ div.
CH2: Vour 5 V/div., 20 ms/div.
CH3: loyr 1 A/ div., 20 ms/ div.
Rise Time = 9.63 ms.
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06-Jan-20

DER849 18 V, 1.67 A, Universal Input Supply

11.3 Switching Waveforms

11.3.1 Primary MOSFET DrainSource Voltage and Current at Normal Operation

11.3.1.1 100% Load

Figure 39 i 90 VAC 60 Hz.
CH3: Ips 400 mA / div., 10 ms/ div.
CH4: Vps, 200 V / div., 10 ms/ div.
Zoom: 10 ns / div.
VDSGVlA)Q = 332.02 V, IDS(MA)Q = 1.4735 A.
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Figure 41 7 230 VAC 50 Hz.
CH3: Ips 400 mA / div., 10 ms/ div.
CH4: Vps, 200 V / div., 10 ms/ div.
Zoom: 10 s / div.
VDS(MAX): 521.74 V, | DS(MAX — 1.5209 A.
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Figure 40 i 115VAC 60 Hz.
CH3: Ips, 400 mA / div., 10 ms/ div.
CH4: Vps, 200 V / div., 10 ms/ div.
Zoom: 10 ns / div.
VDS(MAX): 363.64 V, | DS(MAY) — 1.4735 A.
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Figure 42 7 265 VACS50 Hz.
CH3: Ips 400 mA / div., 10 ms/ div.
CH4: Vps, 200 V / div., 10 ms/ div.
Zoom: 10 s / div.
VDS(MAX)z 577.08 V, | DS(MAX — 1.5368 A.
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DER849 18 V, 1.67 A, Universal Input Supply 06-Jan-20

11.3.1.2 0% Load
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Figure 43 i

90 VAC 60 Hz.

CH3: Ips 400 mA / div., 10 ms/ div.
CH4: Vps, 200 V / div., 10 ms/ div.
Zoom: 10 ns / div.

VDS(MAX): 284.58 V, | DS(MAX) = 556.52 mA.
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Figure 457

230 VAC 50 Hz.

CH3: Ips 400 mA / div., 10 ms/ div.
CH4: Vps, 200V / div., 10 ms/ div.
Zoom: 10 ns / div.

VDS(MAX): 490.12 V, | DS(MAX — 1.1257 A.

Figure 44 7 115VAC 60 Hz.

CH3: Ips, 400 mA / div., 10 ms/ div.
CH4: Vps, 200 V / div., 10 ms/ div.
Zoom: 10 ns / div.

VDS(MAX): 324.11 V, IDS(MA)Q = 825.3 mA.
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Figure 46 i 265 VAC 50 Hz.

CH3: Ips 400 mA / div., 10 ms/ div.
CH4: Vps, 200V / div., 10 ms/ div.
Zoom: 10 ns / div.

VDS(MAX)z 537.55 V, | DS(MAX — 1.2206 A.
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DER849 18 V, 1.67 A, Universal Input Supply

06-Jan-20
11.3.2 Primary MOSFET DrainSource Voltage and Current at Start-up Operation
11.3.2.1 100% Load

T quly-lu-:,'@

2019-10-26
1

Figure 48 i 115VAC 60 Hz.
CH3: Ips 400 mA / div., 50 ms/ div.

Figure 47 7 90 VAC 60 Hz.
CH3: Ips 400 mA / div., 50 ms/ div.
CH4: Vps, 200 V / div., 50 ms/ div. CH4: Vps, 200 V / div., 50 ms/ div.
VDS(MAX)= 316.21 V, IDS(MA)Q = 1.3628 A. VDS(MAX): 355.73 V, IDS(MA)Q =1.3787 A.
_
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0

Figure 50 i 265 VAC 50 Hz.
CH3: 1ps 400 mA / div., 50 ms/ div.

Figure 49 7 230 VAC 50 Hz.
CH3: Ips 400 mA / div., 50 ms/ div.
CH4: Vps, 200 V / div., 50 ms/ div. CH4: Vps, 200 V / div., 50 ms/ div.
VDS(MAX): 561.26 V, | DS(MAX — 1.5368 A.

VDS(MAX)z 513.83V, | DS(MAX — 1.4261 A.
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DER849 18 V, 1.67 A, Universal Input Supply 06-Jan-20

07:24:33

11.3.2.2 0% Load
*%5?;5?’;3"@ ‘ . ““""'“@

Figure 52 i 115 VAC 60 Hz.
CH3: Ips, 400 mA / div., 50 ms/ div.

Figure 51 17 90 VAC 60 Hz.
CH3: Ips 400 mA / div., 50 ms/ div.
CH4: Vps, 200 V / div., 50 ms/ div. CH4: Vps, 200 V / div., 50 ms/ div.
VDS(MAX): 284.58 V, | DS(MAXY — 1.1889 A. VDS(MAX): 316.21 V, | DS(MAXY — 1.2047 A.
. aenn @
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Figure 54 i 265 VAC 50 Hz.
CH3: Ips 400 mA / div., 50 ms/ div.

Figure 53 7 230 VAC 50 Hz.
CH3: Ips 400 mA / div., 50 ms/ div.
CH4: Vps, 200 V / div., 50 ms/ div. CH4: Vps, 200 V / div., 50 ms/ div.
VDS(MAX): 537.55V, | DSMMAXY = 1.4893 A.

VDS(MAX): 490.12 V, | DS(MAX — 1.3787 A.
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06-Jan-20

DER849 18 V, 1.67 A, Universal Input Supply

11.3.3

11.3.3.1 100% Load

2019-09-28
3

Figure 55 7 90 VAC 60 Hz.
CH3: SRIps 5 A/ div., 10 ms/ div.
CH4: SRVps, 20 V/ div., 10 ms/ div.
Zoom: 10 ns / div.
PIV=42.69 V, Ipwmax = 13.874 A.
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Figure 57 7 230 VAC 50 Hz.
CH3: SR Ips 5 A/ div., 10 ms/ div.
CH4: SR \bg, 20 V / div., 10 ms/ div.
Zoom: 10 ns / div.
PIV=280.63 V, | piuax = 13.676 A.

SR FETVoltage and Current at Normal Operation
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Figure 56 i 115 VAC 60 Hz.
CH3: SR Ips 5 A/ div., 10 ms/ div.
CH4: SR \bg, 20 V / div., 10 ms/ div.
Zoom: 10 s / div.
PIV=49.80 V, | pjuaxy = 13.676 A.
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Figure 58 i 265 VAC 50 Hz.
CH3: SR Ibs 5 A/ div., 10 ms/ div.
CH4: SR \hg, 20 V/ div., 10 ms/ div.
Zoom: 10 ns / div.
PIV=89.328 V, | pmax = 13.676 A.
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DER849 18 V, 1.67 A, Universal Input Supply

06-Jan-20

11.3.3.2 0% Load
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Figure 59 i 90 VAC 60 Hz.
CH3: SR Ibs 5 A/ div., 10 ms/ div.
CH4: SR s, 20 V/ div., 10 ms/ div.
Zoom: 10 ns / div.
PIV=43.478 V, | pmuax = 4.1897 A.
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230 VAC 50 Hz.

CH3: SR Ips 5 A/ div., 10 ms/ div.
CH4: SR \hg, 20 V / div., 10 ms/ div.
Zoom: 10 ns / div.

PIV=280.632 V, | pmax = 5.1779 A.

Figure 61 7
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Figure 60 i 115 VAC 60 Hz.
CH3: SR Ibs 5 A/ div., 10 ms/ div.
CH4: SR \bg, 20 V / div., 10 ms/ div.
Zoom: 10 s / div.
PIV=49.802 V, | pmay = 4.3874 A.
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Figure 62 i 265 VAC 50 Hz.
CH3: SR Ibs 5 A/ div., 10 ms/ div.
CH4: SR \ps, 20 V/ div., 10 ms/ div.
Zoom: 10 ns / div.
PIV=289.328 V, | pimax = 5.3755 A.
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06-Jan-20 DER849 18 V, 1.67 A, Universal Input Supply

11.3.4 SR FETVoltage and Current at Start-up Operation

11.3.4.1 100% Load

Figure 64 1 115VAC 60 Hz.

Figure 63 i 90 VAC 60 Hz.
CH3: SR Ibs 5 A/ div., 10 ms/ div. CH3: SR Ips 5 A/ div., 10 ms/ div.
CH4: SR \bg, 20 V/ div., 10 ms/ div. CH4: SR \bg, 20 V/ div., 10 ms/ div.
PIV=47.431V, | pmay = 12.885 A.

PIV=40.316 V, | puax = 14.369 A.

Figure 66 i 265 VAC 50 Hz.

Figure 65 i 230 VAC 50 Hz.
CH3: SR Ips 5 A/ div., 10 ms/ div. CH3: SR Ips 5 A/ div., 10 ms/ div.
CH4: SR \hg, 20 V / div., 10 ms/ div. CH4: SR \hg, 20 V / div., 10 ms/ div.
PIV=88.538 V, | pmax = 14.071 A.

PIV=79.051V, | pax = 13.874 A.
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DER849 18 V, 1.67 A, Universal Input Supply 06-Jan-20

11.3.4.2 0% Load
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Figure 68 i 115 VAC 60 Hz.

Figure 67 7 90 VAC 60 Hz.
CH3: SR Ibs 5 A/ div., 10 ms/ div. CH3: SR Ibs 5 A/ div., 10 ms/ div.
CH4: SR \bg, 20 V / div., 10 ms/ div. CH4: SR \hg, 20 V / div., 10 ms/ div.
PIV=43.478 V, | pjuax = 13.083 A. PIV=49.802 V, | pmuay = 13.083 A.
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Figure 70 i 265 VAC 50 Hz.
CH3: SR Ips 5 A/ div., 10 ms/ div.

Figure 69 i 230 VAC 50 Hz.
CH3: SR Ips 5 A/ div., 10 ms/ div.
CH4: SR \hg, 20 V/ div., 10 ms/ div. CH4: SR \bs, 20 V / div., 10 ms/ div.
PIV=90.119 V, | pmax = 12.688 A.

PIV=80.632 V, | pmax = 12.49 A.
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06-Jan-20 DER849 18 V, 1.67 A, Universal Input Supply

11.4 Brown -I/n and Brown -Out

Figure 71 7 Brown-In, Full Load. Figure 72 i Brown-Out, Full Load.
CH1:Vy, 100 V/div., 100 s/ div. CH1: V), 100 V/ div., 100 s/ div.
CH2: Vour, 10 V/ div., 100 s/ div. CH2: Vour 10 V/ div., 100 s/ div.
CH3: I oyt 500 mA / div., 100 s/ div. CH3: loyr 500 mA / div., 100 s/ div.
VIN(UV) =68.088 VRMS VIN(U\O = 58.817 VRMS

Figure 73 1 Brown-In, No Load. Figure 74 i Brown-Out, No Load.
CH1:Vy, 100 V/div., 100 s/ div. CH1: V), 100 V/ div., 100 s/ div.
CH2: Vout 10 V/ div., 100 s/ div. CH2: Vour 10 V/ div., 100 s/ div.
CH3: I oyt 500 mA / div., 100 s/ div. CH3: oyt 500 mA / div., 100 s/ div.
VIN(U\O =68.399 VRMS VIN(UV) = 57.916 VRMS
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