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CoolSET™ ICE5AR0680AG-1 and other variants

EVAL_5AR0680AG-1_44W1

About this document

Scope and purpose

This document contains an engineering report that describes a universal input, 44 W 12 V offline flyback
converter using the latest CoolSET™ 5" Generation Fixed-Frequency (FF) Plus ICESAR0680AG-1 AC-DC
integrated power stage. This document also provides recommendations on component changes for users who
wish to evaluate the IC feature and functionality of ICE5BR4780AG-1, ICE5BR3995AG-1, ICE5GR1680AG-1 and
ICE5GR2280AG-1 on the EVAL_5AR0680AG-1_44W1 Evaluation Board.

Intended audience

This document is intended for power supply design/application engineers who wish to design low-cost and
high-reliability systems for offline SMPS, either auxiliary power supply of white goods, PC, server and TV or
enclosed adapter, for gaming consoles.

CoolSET™

Infineon’s CoolSET™ AC-DC integrated power stages in a fixed-frequency switching scheme offers increased
robustness and outstanding performance. This family offers superior energy efficiency, comprehensive
protective features, and reduced system costs and is ideally suited for auxiliary power supply applicationsin a
wide variety of potential applications such as:

e SMPS

e Home appliances

e Server

e Telecom

Application note Please read the sections “Important notice” and “Warnings” at the end of this document V1.0
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Introduction

1 Introduction

This document describes a 44 W 12 V evaluation board designed in a fixed-frequency flyback converter
topology using the CoolSET™ 5th Generation Fixed-Frequency Plus ICESAR0680AG-1 switching controller. The
ICE5AR0680AG-1 device offers high efficiency, low standby power with selectable entry and exit standby power
option, wide V.. operating range with fast startup, robust line protection with input overvoltage protection
(OVP) and various modes of protections for a high-reliability system.

The evaluation board is operated in continuous conduction mode (CCM) and runs at a 100 kHz fixed switching
frequency to optimize low line full-load efficiency. The frequency reduction with soft gate driving and
frequency jittering offers lower EMI and better efficiency between light load to 50% load. The selectable Active
Burst Mode power enables ultra-low power consumption.

In addition, numerous adjustable protection functions have been implemented in ICESAR0680AG-1 to protect
the system and customize the IC for the chosen application. In case of failure modes, like line overvoltage, V¢
overvoltage and undervoltage, open control-loop or overload, overtemperature, and Vcc short-to-ground, the
device enters a protection mode. By cycle-by-cycle peak current limitation (PCL), the dimension of the
transformer and current rating of the secondary diode can both be optimized. In this way, a cost-effective
solution can be easily achieved.

Target applications of ICESAR0680AG-1 are either auxiliary power supply of white goods, PC, server and TV, or
enclosed adapter for gaming consoles.

This document contains the list of features, power supply specifications, schematics, bill of materials (BOM),
and transformer construction. Typical operating characteristics such as performance curves and scope
waveforms are shown. At the end of the document, suggestions on component changes are provided for users
who wish to evaluate the IC feature and functionality of ICE5SBR4780AG-1, ICE5SBR3995AG-1, ICE5GR1680AG-1
and ICE5GR2280AG-1 on the EVAL_5AR0680AG-1_44W1 Evaluation Board.
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2 Evaluation board
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Figure 1 EVAL_5AR0680AG-1_44W1
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Evaluation board specifications

3 Evaluation board specifications

Table 1 EVAL_5AR0680AG-1_44W1 specifications

Input voltage and frequency

85V AC (60 Hz) ~ 300 V AC (50 Hz)

Output voltage, current, and power

12Vx3.66 A=44 W

Dynamic load response

(12 Vload change from 10% to 100%, slew rate at 0.4 A/ps,
100 Hz)

+3% of nominal output voltage

Output ripple voltage
(full load, 85 VAC ~ 300 VAC)

12 Vripple p p< 100 mV

Active mode four point average efficiency (25%, 50%, 75%,
100% load)

>87% at 115V AC and 230V AC

No-load power consumption

<100 mW at 230 VAC

Conducted emissions (EN55022 class B)

Pass with 8 dB margin for 115 VAC and 6 dB
margin 230 VAC

ESD immunity (EN61000-4-2)

Level 4 for contact discharge and Level 3 for air
discharge (£8 kV for both contact and air
discharge)

Surge immunity (EN61000-4-5)

Installation class 4 (+2 kV for line to line and +4 kV
for line to earth)

Form factor case size (L x W x H)

(115x 65 x40) mm?
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Figure 2 Schematic of EVAL_5AR0680AG-1_44W1
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Circuit description
5 Circuit description
5.1 Line input

The AC line input side comprises the input fuse (F1) as overcurrent protection. The choke (L11), X-capacitor
(C11), and Y-capacitor (C12) act as EMI suppressors. Optional spark gap devices SA1, SA2, and varistor VAR can
absorb high-voltage stress during lightning surge test. A rectified DC voltage (120~424 V DC) is obtained through
the bridge rectifier (BR1) together with the bulk capacitor (C13).

5.2 Startup

To achieve fast and safe startup, the ICES5AR0680AG-1 switching controller is implemented with a startup
resistor and Vcc short-to-GND protection. When Vicc reaches the turn-on voltage threshold of 16 V, the IC begins
a soft start.

The soft start implemented in ICESAR0680BZS-1 is a digital time-based function. The preset soft-start time is
12 ms with four steps. If not limited by other functions, the peak voltage on the CS pin will increase in
increments from 0.3V to 0.8 V. After the IC turn-on, the Vcc voltage is supplied by the auxiliary windings of the
transformer. Vcc short-to-GND protection is implemented during the startup time.

5.3 Integrated CoolMOS™ with frequency reduction controller

The ICE5AR0680AG-1 switching controller comprises a CoolMOS™ superjunction MOSFET and frequency
reduction control, which enables better efficiency between light-load and 50% load conditions. This integrated
solution greatly simplifies the circuit layout and reduces the cost of PCB manufacturing.

The latest CoolSET™ switching controller can be operated in either discontinuous conduction mode (DCM) or
CCM with frequency reduction mode. This reference board is designed to operate in CCM to increase the
efficiency under low-line full-load conditions. When the system is operating at maximum power, the controller
will switch at the fixed frequency of fos, (100 kHz). To achieve a better efficiency between light-load and
medium-load, frequency reduction is implemented; the reduction curve is shown in Figure 2. VCS is clamped by
the current limitation threshold or by the PWM opamp while the switching frequency is reduced. After
maximum frequency reduction, the minimum switching frequency is fosc, wn (43 kHz).

Application note 8 V1.0
2025-06-25



o~ _.
44 W, 12 V SMPS Evaluation Board with CoolSET™ ICESAR0680AG- < Infineon

1 and other variants

EVAL_5AR0680AG-1_44W1
Circuit description

fsw(Ves)

fosca/fosca
65 kHz / 100 kHz

foscz_asm / fosca_asm

54 kHz / 83 kHz

fosca_min / fosca_min

28 kHz / 43 kHz

Ves (Ves)

| Vcs.n
0.80 V

m——_—— e —— =2

Vcs Hp/Vcs_BLP
| 027 V0.2V
|
NoBM«" I I
ot | |
| |
T T P Ves
VEB_EBXP Vre_oLp
05V 093/103V 135V 17V 273V
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Figure 4 Frequency reduction curve of EVAL_5AR0680AG-1_44W1

The measured frequency reduction curve of EVAL_5AR0680AG-1_44W1 is shown in Figure 4.

5.4 Frequency jittering

ICE5AR0680AG-1 has the frequency jittering feature to reduce the EMI noise. The jitter frequency is internally set
at 100 kHz (+4 kHz) and the jitter period is 4 ms.

Application note
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5.5 RCD clamper circuit

A clamper network (R11, R11A, C15, and D11) dissipates the energy of the leakage inductance and suppresses
ringing on the SMPS transformer.

5.6 Output stage

There is a single output on the secondary side, 12 V. The power is coupled out via a Schottky diode (D21). The
capacitors (€22, C23, and C23A) provide energy buffering followed by the L-C filters (L21-C24) to reduce the
output ripple and prevent interference between the SMPS switching frequency and line frequency
considerably. Storage capacitors (C22, C23, and C23A) are designed to have an internal resistance (ESR) as low
as possible to minimize the output voltage ripple caused by the triangular current.

5.7 Feedback loop

For feedback, the output is sensed by the voltage divider of R26 and R25, and compared to the IC21 (TL431)
internal reference voltage. The capacitors and resistor (C25, C26, and R24) form the compensation network.
The output voltage of IC21 (TL431) is converted to the current signal via the optocoupler (IC12) and two
resistors (R22 and R23) for regulation control.

5.8 Active burst mode (ABM)

The ABM entry and exit power can be selected from three options, including no ABM. This reference board is set
to option 3; details are shown in the product datasheet [1].

Under light-load conditions, the SMPS enters ABM operation. At this stage, the controller is always active but
keeps Vivcc above the switch-off threshold. During ABM, the efficiency increases significantly; at the same time, it
supports low ripple on Vo and fast response on load jump.

To enter ABM operation, two conditions apply:

e The FBvoltage must be lower than the threshold of Vg gy

o Acertain blanking time (tig ges = 36 Ms) is required

Once all these conditions are fulfilled, the ABM flip-flop is set and the controller enters ABM operation. This dual
condition determines entering the ABM operation and prevents mis-triggering of ABM so that the controller
enters ABM operation only when the output power is really low during the preset blanking time.

During ABM, the switching frequency is reduced to 83 kHz for level 2 and 3 selections and 43 kHz for level 1 (no
ABM) to improve the efficiency during standby power measurement. The maximum current sense (CS) voltage
is reduced from Vs \ to Vs gy to reduce the conduction loss and audible noise. During ABM operation, the FB
voltage changes like a sawtooth between Vg g0, 150 aNd Vig gt 150-

The FB voltage immediately increases if there is a high load jump, as observed by one comparator. As the
current limit is 27/33% during ABM operation, a certain load is required so that the FB voltage can exceed Vig 5
(2.73 V). After leaving ABM, the maximum current can be provided to stabilize V.

Application note 10 V1.0
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Protection features

6 Protection features

Protection is one of the major factors in determining whether the system is safe and robust. Therefore,
sufficient protection is necessary. ICE5AR0680BZS-1 provides comprehensive protection features to ensure that
the system is operating safely. This includes V.. overvoltage protection (OVP) and undervoltage protection
(UVP), overload protection, overtemperature protection (controller junction), and Vcc short-to-GND protection.
When those faults are detected, the system will enter protection mode. Once the fault is removed, the system
resumes normal operation. The following table lists the protections and failure conditions.

Table 2 Protection function of ICE5AR0680AG-1
Protection functions Normal mode | Burst mode Protection mode
Burst ON Burst OFF
Line overvoltage i N Non-switch auto restart
Vcc overvoltage \ Not applicable | Odd cycle skip auto restart
Vcc undervoltage \J N Auto restart

Overload/open loop

Not applicable

Not applicable

0dd cycle skip auto restart

Overtemperature

v

\/

Non-switch auto restart

Ve short-to-GND

<< || =

v

\/

No startup
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PCB layout
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8 Bill of materials
Table 3 Bill of material
No. | Designator Description Part Number Manufacturer Quantity
1 BR1 600V/2A D2SB60A Shindengen 1
2 c11 470nF/310V 890324024005 Wiirth Elektronik 1
3 C12 2.2nF/500V DE1E3RA222MA4BQ Murata 1
4 C13 120uF/550V 600MXH120MEFCSN2 Rubycon 1
5X45
5 C15 1nF/1000V RDER73A102K2K1HO03 | Murata 1
Ci1e6 33uF/35V 50PX33MEFC5X11 Rubycon 1
C17 100nF/50V GRM188R71H104KA93 | Murata 1
D
8 C18 2.2nF/50V RDE5C1H222J0K1HO03 | Murata 1
B
9 C26 1nF/50V GRM1885C1H102GA01 | Murata 1
D
10 |C22,C23,C23A 1500uF/16V 16ZLH1500MEFC10X2 | Rubycon 3
0
11 C24 470uF/16V 16ZLH47TOMEFC8X11.5 | Rubycon 1
12 C25 220nF/50V GRM188R71H224KAC | Murata 1
4D
13 Cli11 22nF/50V GCM188R71H223KA37 | Murata 1
D
14 D11 800V/1A UF4006 - 1
15 D12 200V/0.2A 1N485B - 1
16 D21 100V/30A VF30100SG Vishay 1
17 F1 1.6A/300V 36911600000 LittleFuse 1
18 FB @ Pin1&3 of TR1 Ferrite bead B64290P0035X038 Epcos 3
and D11 anode
19 HS21 Heatsink 513002B02500G Boyd Laconia, LLC |1
20 IC11 5AR0680AG-1 ICE5AR0680AG-1 Infineon 1
21 IC12 Optocoupler SFH617A-3 - 1
22 IC21 Shunt Regulator TL431BVLPG - 1
23 JP11,JP12, JP13, Jumper - 4
JP14
24 L11 39mH/1.4A B82734R2142B030 Epcos 1
25 L21 2.2uH/6A 744772022 Wiirth Elektronik 1
26 R11,R11A 33k/2W/500V PR02000203302JR500 | Vishay 2
27 R12,R13 27R 0603 RESISTOR - 2
Application note 13 V1.0
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No. | Designator Description Part Number Manufacturer Quantity
28 R12A OR 0603 RESISTOR - 1
29 R14A, R14B 1R/0.33W ERJ8BQF1ROV Panasonic 2
Electronic
Components
30 R16, R16A 15M 1206 RESISTOR - 2
31 |R16B 20M,0.125W(Axial | RK1/4DCT52R2005F | KOA Speer
leaded) Electronics Inc
32 R18, R18A 3M 1206 RESISTOR - 2
33 R18B 3M, 0.125W(Axial CF18JT3MO00 Stackpole 1
Leaded) Electronics Inc
34 R19 57.6k ERA-3AEB57R6V Panasonic 1
Electronic
Components
35 R22 820R 0603 RESISTOR - 1
36 R23 1.2k 0603 RESISTOR - 1
37 R24 22k 0603 RESISTOR - 1
38 R25 38k 0603 RESISTOR - 1
39 R26 10k 0603 RESISTOR - 1
40 R110,R110A 1M/500V 1206 RESISTOR - 2
41 TR1 439uH(64:8:9)EE25 | 750343606(R0.2) Wiirth Elektronik 1
/13/7
42 | Test point for VIN, Test Point 5010 Keystone 7
VERR, FB, VCC, CS, Electronics Corp
DRAIN, GATE and GND
43 VAR 385V/0.25W B72207S0381K101 Epcos 1
44 X1&X2 Connector 691101710002 Wiirth Elektronik 1
45 ZD11 27V(SOD123) MMSZ5254B-7-F DIODES INC 1
Application note 14 V1.0
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44 W, 12 V SMPS Evaluation Board with CoolSET™ ICESAR0680AG-

1 and other variants

infineon

EVAL_5AR0680AG-1_44W1
Transformer construction

9

Core and material: EE25/13/7(EF25), TP4A (TDG)

Transformer construction

Bobbin: 070-5644 (14 pin, THT, horizontal version)

Primary inductance: Lp=439 pH (£10%), measured between pin 1 and pin 3

Manufacturer and part number: Wiirth Elektronik Midcom (750343606 R02)

L e | e ————
PinT f I 9 Turns (1 XAWG#30 Aux.) IJ
[ e . e |
Pin2 > | 32 Turns (1 X AWG #26 1/2Prim.) IJ
H H Ping Start | Stop | No. of turns Wire size Layer
8 Turns (2x Litz [TIW 7 x 0.32] Sec) —<+—Pin 13 N
Pins 3 2 32 1IXAWG#26 !/2 Primary
[ 8 Turns [2x Litz [TIW 7 x 0.37] Sec -f—<—~rin14 14 8 8 2x Litz [TIW 7 x 32] | ¥/2 Secondary
Pin2 4 y——lf=======-=—mmm oo o
) ] X 1
Pin3 { 32 Turns (1 XAWG#26 1/2Prim) | o} 13 9 8 2 x Litz [TIW 7 x 32] | /2 Secondary
insulation sleeve for . 2 1 32 1IXAWG#26 2 Primary
all primary side wire Core centre limb —
termination 7 6 9 1IXAWG#30 Auxiliary
e Horizontal and vertical external shields are added and tied to
Pin6
CUSTOMER TERMINALJRoHS [LEAD(PE)-FREE] ||
Sn 96%, Ag4% | Yes | Yes |
* DIMENSION MAY BE EXCEEDED WITH SOLDER ONLY w <. s
PART WUST INSERT FULLY To e
SURFACE A IN RECOMMENDED GRID o : n
T g  — or tocures e 1 ELECTRICAL SPECIFICATIONS @ 25° C unless otherwise noted:
o [2.00/4.01] 800 M., 135 MAR
A [zz88] 133.20] —“I PARAMETER TEST CONDITIONS VALUE
\ — ! D_C_ RESISTANCE 13| @20°C 0.470 ohms_max.
" skt ./' o D.C_RESISTANCE &4 tie{B+3.13+14), @20°C 0.015 chms_max.
AR —epe 8.0 E g D.C. RESISTANCE 67 @2C 0.220 chms max.
" — [ opd R (I S LE INDUCTANCE 1-3 100kHz, 100mV, Ls 430.00pH £10%
" E . =° B Vaemy. | ||7Ea343608 LEAKAGE INDUCTANCE -3 He(+7+84E+13+14).1008Hz, 100, Le] 10pH max.
] - = 3 ENC) A g [==1 DIELECTRIC 1-14] be(3+6, £+3,13+14), S00OVDC, 15200nd|
. . ERC) (143 q / DIELECTRIC 15| G25VAC, 1 second
LY ? 2 9 / TURNS RATID [3-1)(14-8), tie(3+0.13+14) 8:1, 2%
' TERM. NO.'s FOR BEF. ONLY \_ LoT copE & DATE copE [TURNS RATIO B13({7-6) 1114, 2%
ALTERNATE MARKING DETAIL
- w.052(14)
[y N
o5
- @
FRI = e
85-350vAC -Cg)——_,j, I i
100kHz =]l ;.___‘@ 1150(12)
|- SEC [3.81]
ﬂ)——’l ,;_ | 12w 5684
ol |ET
e ) N 1 I
AU o &
4%, BIA = HECOMMENDED
(B P.C. PATTERN, COMPORENT SIDE
‘li GENERAL SPECIFICATIONS:
OPERATING TEMPERATURE RANGE: -40"C 10 +125°C Inclucing tamg rise.
Application of the transformer allows for the leadwires Designed to comply Wi the folloaing reqUIEMENts 35 detned by IECE09S0-1,
between terminals 882 and 12814 to solder bridge. ENED3S0-1, ILEDSSI-1/CSAGS50-1 and ASMZSE0850.12
Cusstomer to fie terminals 8+0 and 13+14 on PC board. - Relnforoad Insutation for 3 primary circult at 3 working voitage of 3S0VITS, SO0Vpeak, Ovenvoliage Category Il
Wire insulation & RoHS status not affected by wire color. Wire insulation color may vary depending on availability.
DFM Packaging Specifications Tolerances unless ctherwise specified: DRAWING TITLE PART NO.
DATE Method: Tray | Angles: +1% Decimals: £.005 [.13]
ENG YU PHG-O73T Fractions: £1/64 Footprint £ .001 [03] TRANSFORMER 750343606
REV. oz This drawing is dual dimensioned. Dimensions in
DATE | B/27/2017] - brackets are in milimeters. SPECFICATION SEST 1071
Figure 7 Transformer structure
Application note 15 V1.0
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44 W, 12 V SMPS Evaluation Board with CoolSET™ ICESAR0680AG- Infineon
1 and other variants
EVAL_5AR0680AG-1_44W1
Test results

10 Test results
10.1 Efficiency, regulation, and output ripple
Table 4 Efficiency, regulation, and output ripple
oLP
Input Pin V12 l12 Vizrpp Pout n Averagen OLP Pis |
(VAC/Hz) (w) (Voc) (A) (mv) (w) (%) (%) (w) )
0.03984 12.05 0.000 50
12.79 12.05 0.91672 14 11.04 86.33
85V AC/60 Hz 25.6 12.04 1.83186 16 22.05 86.15 6556 61.1 4.8
38.65 12.03 2.74743 23 33.05 85.50 :
52.14 12.02 3.6605 29 44.00 84.38
0.04544 12.05 0.000 52
12.71 12.05 0.91692 14 11.05 86.91
115V AC/60 Hz 25.33 12.04 1.83201 16 22.05 87.07 56.62 69.7 4.91
37.98 12.03 2.74751 20 33.05 87.01 .
50.98 12.02 3.6608 27 44.00 86.30
0.08295 12.05 0.000 55
12.80 12.05 0.91691 14 11.05 86.30
230V AC/50 Hz 25.21 12.04 1.8321 16 22.05 87.50 o7 32 76.0 5.53
37.62 12.03 2.74759 20 33.05 87.85 .
50.23 12.02 3.6609 25 44.00 87.61
0.10055 12.05 0.000 57
12.87 12.05 0.91687 13 11.05 85.83
265V AC/50 Hz 25.26 12.04 1.83205 15 22.05 87.30 671 75.8 5.53
37.75 12.03 2.74766 20 33.05 87.55 :
50.12 12.02 3.6609 24 44.01 87.80
0.12711 12.05 0.000 58
12.97 12.05 0.91686 13 11.04 85.15
300V AC/50 Hz 25.52 12.04 1.83203 15 22.05 86.42 86.47 78.4 5.69
38.01 12.03 2.74758 20 33.05 86.96 :
50.39 12.02 3.6608 23 44.00 87.32
89.00
88.00
87.00
<
> 86.00
=
[+8]
'S 85.00
=
w
84.00
83.00
82.00
85 115 230 264 300
AC Line Input Voltage(Vac)
e=@==Ffficiency (%) ==@==Average Efficiency (%)
Figure 8 Efficiency vs. AC line input voltage
Application note 16 V1.0
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44 W, 12 V SMPS Evaluation Board with CoolSET™ ICESAR0680AG- < Infineon

1 and other variants
EVAL_5AR0680AG-1_44W1
Test results

10.2 Standby power

140.00

120.00

100.00

80.00

60.00

Input Power{mwW)

40.00
20.00

0.00
85 115 230 264 300

AC Line Input Voltage(Vac)

Figure 9 Standby power at no load vs. AC line input voltage (measured by Yokogawa WT210 power
meter - integration mode)

10.3 Line regulation

12.5
12.4
12.3
12.2

12.1
12 L - - - ]

119
11.8

Output voltage(V)

11.7
116

115
85 115 230 264 300

AC Line Input Voltage(Vac)

Figure 10 Line regulation Vo, at full load vs. AC line input voltage

Application note 17 V1.0
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1 and other variants
EVAL_5AR0680AG-1_44W1
Test results

10.4 Load regulation
121
12.08
1206
< 1204 L
& 12.02 P
S 1
5 11.98
o
5 11.96
o
11.94
11.92
11.9
100 75 50 25
Output Power(%)
==@==85Vac 115Vac ==@==230Vac 264Vac 300Vac
Figure 11 Load regulation Vo, vs. output power
10.5 Maximum input power
80
75
= 70
o
3
S 65
5
Q.
£ 60
55
50
85 115 230 264 300
AC Line Input Voltage(Vac)
Figure 12 Maximum input power (before overload protection) vs. AC line input voltage
10.6 ESD immunity (EN61000-4-2)

Pass EN61000-4-2 Level 4 for contact discharge and Level 3 for air discharge (+8 kV for both contact and air
discharge).

10.7 Surge immunity (EN61000-4-5)

Pass EN61000-4-5 Installation Class 4 (+2 kV for line to line and =4 kV for line to earth).

Application note 18 V1.0
2025-06-25
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44 W, 12 V SMPS Evaluation Board with CoolSET™ ICESAR0680AG- < Infineon

1 and other variants
EVAL_5AR0680AG-1_44W1
Test results

10.8 Conducted emissions (EN55022 Class-B)

The conducted EMI was measured by Schaffner (SMR4503) and followed the test standard of EN55022 (CISPR
22) Class-B. The evaluation board was set up at maximum load (44 W) with input voltage of 115V AC and 230V
AC.

Pass conducted emissions EN55022 (CISPR 22) Class-B with 8 dB margin for low line (115 V AC) and 6 dB margin
for high line (230 V AC).

Transducer NNB41.trd
Limit Line EN 55022 class B CE
PK AV QP
dBuV 80
e0-]
404 f] ﬂ
]
o
-20 T Pt —t—11=1" T e e ML R | T —T
02 05 1 2 5 10 20 50
0.15 MHz 50 MHz
Frequency Lewvel Pk Level AV  Lewvel QP Limit AV  Limit QP DNotes
22.5528 L 52.7 L 39.2 L 47.6 58.8 608.8
Figure 13 Conducted emissions (line) at 115 V AC and maximum load
Application note 19 V1.0
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44 W, 12 V SMPS Evaluation Board with CoolSET™ ICESAR0680AG-
1 and other variants

EVAL_5AR0680AG-1_44W1

Test results

(infineon

Transducer NNB41.trd
Limit Line EN 55022 class B CE
PK AV ——— QP
dBuV 80
60|

T T — T T T T T T T T T T TTT T T T
02 05 1 2 5 10 20 50
0.15 MHz 50 MHz

Frequency Level Pk Level AV  Level QP Limit AV  Limit QP MNotes

21.2488 L 56.3 L 12.8 L 51.1 50.8 60.8
29,9528 L 4.6 L 38.6 L 49.8 50.8 60.8

Figure 14

Conducted emissions (neutral) at 115 V AC and maximum load

Transducer NNB41.ird

Limit Line EN 55022 class B CE
PK AV ——— QP
dBuv 80
60
nd. M V\ I
= (kA

—TTTTTT T T —TTTTTT T T T
02 05 1 2 5 10 20 50
0.15 MHz 50 MHz

Freguency Level Pk Level AV  Level QP Limit AV  Limit QP Notes

15.5288 L 55.6 L 1.1 L 51.4 8.8 68.8
le.6838 L 4.6 L 43.2 L 8.1 8.8 68.8

Figure 15

Application note

Conducted emissions (line) at 230 V AC and maximum load
20

V1.0
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44 W, 12 V SMPS Evaluation Board with CoolSET™ ICESAR0680AG-

1 and other variants

EVAL_5AR0680AG-1_44W1
Test results

(infineon

NNB41.trd
EN 55022 class B CE
PK AV

Transducer
Limit Line

QP

dBuV 80

60—

)

-20

T T T T T T
02 05 1

T
2

—TT T TTT T
5 10 20

T
50

0.15 MHz 50 MHz
Frequency  Level Pk Level AV  Level QP Limit AV  Limit QP MNotes
8.3348 L 58.6 L 3a.5 L 47.1 46.8 56.68
1.2668 L 58.9 L 27.8 L 46.6 46.8 56.68
Figure 16 Conducted emissions (neutral) at 230 V AC and maximum load
10.9 Thermal measurement

The thermal test of the open frame evaluation board was done using an infrared thermography camera (FLIR-
T62101) at ambient temperature 23°C. The measurements were taken after one hour running at full load.

Table5 Hottest temperature of evaluation board
No. Major component 85VAC (°C) 300 VAC (°C)
1 IC11 (ICE5AR0680AG-1) 84 81
2 R14 (current sense resistor) 56 46
3 TR1 (transformer) 56 65
4 BR1 (bridge diode) 57 37
5 D11(clamper diode) 67 65
6 L11 (choke) 58 30
7 D21 (Secondary diode) 64 64
8 Ambient 23 23

Application note

21

V1.0
2025-06-25
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o~ _.
44 W, 12 V SMPS Evaluation Board with CoolSET™ ICESAR0680AG- < Infineon

85 VAC full load and 23°C ambient 300 VAC full load and 23°C ambient!

Bottom side Bottom side

Top side Top side

Figure 17 Infrared thermal image of EVAL_5AR0680AG-1_44W1

Application note 22 V1.0
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1 and other variants
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Waveforms and scope plots

11 Waveforms and scope plots

All waveforms and scope plots were recorded with a TELEDYNELECROQY 606Zi oscilloscope.

11.1 Startup at low/high AC line input voltage with maximum load
*;“‘“""“J R e

; 1

|

& } -

¥ i ¥
i ; H
|

|

mm |
3

C1 (Yellow): AC line voltage (V AC) C1 (Yellow): AC line voltage (V AC)

C2 (Purple): Supply voltage (Vvcc) C2 (Purple): Supply voltage (Vvcc)
C3 (Blue): Drain voltage (Vo) C3 (Blue): Drain voltage (Vo)
C4 (Green): 12 V output voltage (Vout12) C4 (Green): 12 V output voltage (Vout12)

Startup time at 85V AC and maximum load * 368 ms  [Startup time at 300 V AC and maximum load = 270 ms

Figure 18 Startup

11.2 Soft start

C1 (Yellow): Current sense voltage (Vcs) C1 (Yellow): Current sense voltage (Vcs)
C2 (Purple): Supply voltage (Vucc) C2 (Purple): Supply voltage (Vvcc)

C3 (Blue): Drain voltage (Vo) C3 (Blue): Drain voltage (Vo)

C4 (Green): Feedback voltage (Ves) C4 (Green): Feedback voltage (Ves)

Soft start time at 85 VAC and maximum load * 13 ms  |Soft start time at 300 V AC and maximum load = 13 ms
Figure19  Softstart

Application note 23 V1.0
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11.3 Drain and current sense voltage at maximum load

e mamiy 1 R T

C1 (Yellow): Current sense voltage (Vcs) C1 (Yellow): Current sense voltage (Vcs)
C3 (Blue): Drain voltage (Vo) C3 (Blue): Drain voltage (Vo)

VDrainipeak at 85 V AC = 346 V VDrainipeak at 300 V AC = 650 V

Figure 20 Drain and current sense voltage at maximum load

11.4 Frequency jittering

P v, o P,
N, w "". ",\‘ ",
. ! " . T
.."" ''''' . ,r”. e . ,F". - ol ", ,--”I )
| s " T By R T

Measure P1:ampl(C1) P2:freq(C4) P3:pkpk(C3) P4 -- P5:--- P6:- - - PT:--- PB:- - -
value 101.7676 kHz
mean 104.287 kHz
min 99.8600 kHz
max 108.4627 kHz
sdev 2324 kHz
num 2.084e+3
status _ 4

rigger [EBLIY

100 Vidiv 2 00 kHz/div 2.00 ms/div| Stop 0.0V

0.00V offset] 2.00ms/di 2.5MS 125 MS/s|Edge Positive

C4 (Green): Drain voltage (Vps)
F1 (Purple): Frequency track of Drain Voltage

Frequency jittering at 85 V AC and maximum load = 100 kHz ~ 108 kHz, Jitter period is * 4 ms

Figure 21 Frequency jittering

Application note 24 V1.0
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11.5 Load transient response (dynamic load from 10% to 100%)

1 e

FR—

C3 (Blue): 12 V output ripple voltage (12 Vou) C3 (Blue): 12 V output ripple voltage (12 Vou)

12 Vripp[eipkipk at85VAC=340 mV 12 Vrippleipkipk at85VAC=344 mV

(85VAC, 12V load change from 10% to 100%, 100 Hz, |(300V AC, 12V load change from 10% to 100%, 100 Hz,
0.4 A/us slew rate) 0.4 A/us slew rate)

Probe terminal end with decoupling capacitor of Probe terminal end with decoupling capacitor of

0.1 UF (ceramic) and 10 puF (electrolytic), 20 MHz filter 0.1 JF (ceramic) and 10 uF (electrolytic), 20 MHz filter
Figure 22 Load transient response

11.6 Output ripple voltage at maximum load

C3 (Blue): 12 V output ripple voltage (12 Vou) C3 (Blue): 12 V output ripple voltage (12 Vou)

12 Vripple pk pk at 85 VAC = 29 mV 12 Vripple_pk pk @t 300 V AC = 23 mV

Probe terminal end with decoupling capacitor of Probe terminal end with decoupling capacitor of

0.1 UF (ceramic) and 10 PF (electrolytic), 20 MHz filter  |0.1 WF (ceramic) and 10 PF (electrolytic), 20 MHz filter
Figure 23 Output ripple voltage at maximum load

Application note 25 V1.0
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11.7 Output ripple voltage at active burst mode 1 W load

C3 (Blue): 12 V output ripple voltage (12 Vou) C3 (Blue): 12 V output ripple voltage (12 Vou)

12 Viipple_pk_pk @t 85 VAC = 50 mV 12 Viipple_pk_pk @t 300 VAC = 58 mV

Load: 12V at83 mA Load: 12V at 83 mA

Probe terminal end with decoupling capacitor of 0.1 uF |Probe terminal end with decoupling capacitor of 0.1 yF
(ceramic) and 10 YF (electrolytic), 20 MHz filter (ceramic) and 10 YF (electrolytic), 20 MHz filter

Figure 24 Output ripple voltage at burst mode 1 W load

11.8 Entering active burst mode

C1 (Yellow): Feedback voltage (Ves) C1 (Yellow): Feedback voltage (Vs)

C2 (Purple): Supply voltage (Vvcc) C2 (Purple): Supply voltage (Vvcc)

C3 (Blue): Current sense voltage (Vcs) C3 (Blue): Current sense voltage (Vcs)

C4 (Green): Drain voltage (Vo) C4 (Green): Drain voltage (Vo)

Condition to enter burst mode level 1: Vis< 1.05V Condition to enter burst mode level 1: Vis<1.05V
and toianking ~ 35 Ms and toianking ~ 35 Ms

(load change from full load to 1 W load at 85V AC) (load change from full load to 1 W load at 300 V AC)
Figure 25 Entering active burst mode

Application note 26 V1.0
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(infineon

EVAL_5AR0680AG-1_44W1
Waveforms and scope plots

11.9 During active burst mode

C1 (Yellow): Feedback voltage (Ves)
C2 (Purple): Supply voltage (Vicc)

C3 (Blue): Current sense voltage (Vcs)
C4 (Green): Drain voltage (Vp)

C1 (Yellow): Feedback voltage (Ves)
C2 (Purple): Supply voltage (Vice)

C3 (Blue): Current sense voltage (Vcs)
C4 (Green): Drain voltage (Vp)

During active burst mode level 1: Vig gon 150~2.4 V,
Ves_goff_iso ~2.0 V, Ves_gup ~0.275V
(1 W load at 85V AC)

During active burst mode level 1: Vi gon 150~2.4 V,
Vrs_soft_iso~ 2.0 V, Ves_gup~ 0.275V
(1 W load at 300 VAC)

Figure 26 During active burst mode
11.10 Leaving active burst mode
= = | Eeessepanssssnyy —
- m PP —— i .
.J__..A_.J\.._.é/ /Lr-L_/ _f'_/’ J/L/ _ﬂ_'/ 4_,'”44_%'{\_4_4_/1_/‘ f _/ g l_r/lf ';_/‘_/‘_ A B B - T glr“' ﬂr“ ﬂlp_ fl’lt“ f‘f',;: I ’f{‘r f’ir i - ﬂ,:_ 7{} i’

o h b}

RN

thhhhhhihh bbb

C1 (Yellow): Feedback voltage (Vrs)
C2 (Purple): Supply voltage (Vycc)

C3 (Blue): Current sense voltage (Vcs)
C4 (Green): Drain voltage (Vo)

C1 (Yellow): Feedback voltage (Ves)
C2 (Purple): Supply voltage (Vvcc)

C3 (Blue): Current sense voltage (Vcs)
C4 (Green): Drain voltage (Vo)

Condition to leave burst mode level 3: Vi>2.75V
(load change from 1 W to full load at 85V AC)

Condition to leave burst mode level 3: Viz>2.75V
(load change from 1 W to full load at 300 V AC)

Figure 27 Leaving active burst mode

Application note

V1.0
2025-06-25
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11.11 Line overvoltage protection (Non-switch auto restart)
= o . = vy P ey i 7 sl | o
; I el =
NARAAAAARAAARANAN AN

C1 (Yellow): Bus voltage (Veus) C1 (Yellow): Bus voltage (Vaus)

C2 (Purple): Supply voltage (Vvcc) C2 (Purple): Supply voltage (Vycc)
C3 (Blue): Viy voltage (Vi) C3 (Blue): Vi voltage (Vi)
C4 (Green): Current sense voltage (Vcs) C4 (Green): Current sense voltage (Vcs)

Condition to detect line overvoltage protection: Vyn>2.85V (Veuik> 452 Vo [*320 V AC])

Condition to reset line overvoltage protection: Vyn<2.85V (Vsuk< 452 Vpc [*320 V AC])

(Gradually increase AC line voltage at full load till line OVP  |(Gradually increase the AC line voltage at 1 W load until the
detects and decreases the AC line until line OVP is reset) line OVP detects and decreases the AC line until line OVP is
reset)

Figure 28 Line overvoltage protection at 320 V AC

11.12 Vcc overvoltage protection (Odd skip auto restart)

B

S A A R A A A A A A A A LA A A A A A A A A
AV AVAVAVAVARAVAV AV L L VAVAV AV LV AV VL AV VAV VAVAVAVAY) AVAVAVAAVATAVAVITAN Y

[

10.0 Vdiv 10.0 Vidiv 2.00 Vidiv 2
40,000 V] 30.000v| -8000Vofst| 200
405y 305V|-— -

C1 (Yellow): 12 V output (12Vou)

C2 (Purple): Supply voltage (Vicc)

C3 (Blue): Feedback voltage (Vs)

C4 (Green): Drain voltage (Vo)

Condition to enter Vy.c overvoltage protection: Vi.c>30.5V
(short R26 while system operating at 85V ACand no load)
Figure29  V.covervoltage protection

Application note 28 V1.0
2025-06-25
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11.13 Vcc undervoltage protection (Auto restart)

10.0 Virdiy 5.00 V/div 2.00 Vidiv
-40.000 V] 10.000V|  -6.000V ofst
-~ 399v]-- 9s5V|-- 98 v|-

C1 (Yellow): 12 V output (12Vow)

C2 (Purple): Supply voltage (Vicc)

C3 (Blue): Feedback voltage (Ves)

C4 (Green): Drain voltage (Vp)

Condition to enter V.. undervoltage protection: Vcc<10V

(Remove R12A and power on the system with full load at 85V AC)

Figure 30 Vcc under voltage protection

11.14 Overload protection (Odd skip auto restart)

s
rigger (NS
Roll 500 msidiviStop 0.0V

2.5MS 500 kS/s|Edge Positive
X1= 14228905 AX= 53134 ms
X2= 1369736 s 1AX= 18.8133Hz

C1 (Yellow): 12 V output (12Vou)

C2 (Purple): Supply voltage (Vycc)

C3 (Blue): Feedback voltage (Vs)

C4 (Green): Drain voltage (Vo)

Condition to enter overload protection: Vs> 2.75 V & last for 54 ms blanking time
(load change from full to 4.3 A load at 85V AC)

Figure 31 Overload protection

Application note 29 V1.0
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11.15 Vcc short-to-GND protection

la

nigger (AN
500 mV/div 5.00 V/div| 1.00 Vidiv 200 Vidiv Roll 100 ms/div| Stop 40 mV/
-2.0000 v 4950V ofst] -2.000V ofst 200.0V ofst] 25MS 25MS/s|Edge Positive
X1= 911.8208 ms
3814 mvi+ 51 mV|+ 57 mV |+ 4177V

Cl (Yellow) Vin voltage (Vi)

C2 (Purple): Supply voltage (Vicc)

C3 (Blue): Feedback voltage (Ves)

C4 (Green): Drain voltage (Vp)

Condition to enter Vcc short to GND protection: if Vecc<Vuecsce Ivee = lvee_charget

(Short Vcc pin-to-GND with current meter before system start-up. lvcc = 540 pA and input power is = 300 mW at
300 VAC)

Figure 32 Vcc short-to-GND protection
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12

350 V AC operating voltage

To operate up to 350 VACand line OVP at 370 V AC, make the following changes in the evaluation board.

Table 6 Changes for 350 V AC line voltage

No. Designator Description Part Number Quantity
1 C11 330 nF/350V AC - 1

2 F1 1.6 A/350VAC 0697W1600-05 1

3 L11 39 mH/1.4A/350 V AC - 1

4 R19 50.5k PATO603E50R5BST5 1

12.1 Line overvoltage protection at 370 V AC (Non-switch auto restart)

The oscillogram below shows line overvoltage protection at 370 V AC.

AR TELEOYNE 5070

ms——

YR TELEDYNE Loy
e e

C1 (Yellow): Bus voltage (Vgus)

C2 (Purple): Supply voltage (Vicc)

C3 (Blue): Viy voltage (Vi)

C4 (Green): Current sense voltage (Vcs)

C1 (Yellow): Bus voltage (Veus)

C2 (Purple): Supply voltage (Vvcc)

C3 (Blue): Vi voltage (Vui)

C4 (Green): Current sense voltage (Vcs)

Condition to detect Line overvoltage protection: Vy> 2.85 V (Vsuk> 520 Vpc [*370 V AC])
Condition to reset Line overvoltage protection: Vi< 2.85V (Veyik< 520 Vpc [*370 V AC])

(Gradually increase AC line voltage at full load till Line OVP
detect and decrease AC line till Line OVP reset)

(Gradually increase AC line voltage at 1 W load till Line OVP
detect and decrease AC line till Line OVP reset)

Figure 33

Application note
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350 V AC operating voltage

12.2 Drain and current sense voltage at 350 V AC and maximum load

C1 (Yellow): Current sense voltage (Vcs)

C3 (Blue): Drain voltage (Vo)

Vorain_peak at 350 VAC = 715V

Figure 34 Drain and current sense voltage at 350 V AC and maximum load
Application note 32 V1.0
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13 Component change for evaluation of other variants

Customers can evaluate IC features and functionality of other variants (ICE5SBR4780AG-1, ICE5SBR3995AG-1,
ICE5GR1680AG-1 and ICE5GR2280AG-1) on EVAL_5AR0680AG-1_44W1 by changing the transformer and
components such as the current sense resistance and output capacitance.

13.1 Transformer designs for other variants

13.1.1 Transformer for ICESBR4780AG-1 and ICESBR3995AG-1
Core and material: EE25/13/7(EF25), TP4A (TDG)

Bobbin: 070-5644 (14 pin, THT, horizontal version)

Primary inductance: Lp=910 uH (+5%), measured between pin 1 and pin 3

Manufacturer and part number: Wiirth Elektronik Midcom (750345764)

Pin 6
PinT 10Tums (1XAWGE28 AUX) |_,
Pinl ——
Pin2 29Tums (1XAWGS28 1/2 Prim)
ettt i Wire size requirement :
Ll :i::'f] Start Stop No. of turns Wire size Layer
8 Turns (TxAWG29 TIW Sec.) 3 ) %5 Tx AWGE28 172 Primary
A e 13 9 8 TXAWG29TIW Secondary
Pin2 2 1 29 1x AWG#28 1/2 Primary
Pin3 29Tums (1X AWGH28 1/2 Prim.) |—| 7 6 10 1x AWG#28 Auxillary
Insulation sleeve for all primary side wire termination
13
6|
7
Application note 33 V1.0
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Yes

CUSTOMER TERMINALIRoHS JLEAD(Ph}—FREE]
Sn 96%, Ag 4%

T [6a)

PART MUST INSERT FULLY T
SURFACE A IM RECOMMENDED GRID
024 50.{14)

187158 *
[3.0004.01] |

'~ TERM., W0.'s FOR REF. ONLY

900 WA
[22.85]

* DIMENSION MAY BE EXCEEDED WITH SOLDER OMLY

- DOT LOCATES TERM. #1

|

ELECTRICAL SPECIFICATIONS @ 25° C unless otherwise noted:

WiiRTH

ELEKTRONIK
MORE THAN
YOUEXPECT

ALTERNATE MAREING DETAIL

L]
PRI
93-457VDC (3
B5KHz hd

AUX

3
16V-001A

[132] [
.\_\I
—

150{12) —
[3.81] E______‘_

SEC RECOMMENDED
P.C. PATTERM, COMPONENT SI0E
12V-125A

©

- ,
| 120 A —-| PARAMETER TEST CONDITIONS, VALUE
- ! D.C. RESISTANCE EX] @IFC 0.70 chme_max.
g D.C_RESISTANCE 76| @20°C 016 ohms_max
7 D.C. RESISTANCE EEE @20 0.0 chms_ma
1088 MAK. | INDUCTANCE 31 10kHz, 100mV, Ls 910.00pH £10%
[27.05] 9 SATURATION CURRENT 3 20% rolloft from initial B00mA
i LEAKAGE INDUCTANCE 31| tie(9+13),100kHz, 100mV, Ls 2ByuH man.
g \ ] DIELECTRIC 1-13] 37S0VAC, 1 second 3000VAC, 1 minute
\ TURNS RATIO (E1E(139) 7251
'~ LOT CODE & DATE €0DE TURNS RATIO (3-1:(7-8) 581

GENERAL SPECIFICATIONS:

OPERATING TEMPERATURE RANGE: -40°C to #125°C including temp rise.

Designed to comply with the following requirements as defined by IECE0335

- Reinforced insulation for a primary circuit at 3 working voltage of 330Vms. 470Vpeak. OVC Il Pollution Degree 2.

Wire insulation & RoHS status not affected by wire color. Wire insulation color may vary depending on availability. Marking method, font and color may vary on preproduction samples.

DFM Fackaging Specmcanons .,CJH\ . [Tolerances unless otherwise specified- DRAWING TITLE PART NO

DATE Method: Tray { (S (Angles: 17 Decimals: £.005[.13]

EE T e e Y t“JJ Fractions: #1/64 Foofprint: + 001 [.03] TRANSFORMER 750345764

REV. [\1] cosvenmion PLacavent]  This drawing is dual dimensioned. Dimensions in

DATE 20% worw. wi-onane comimiaeam L are in millimeters. SPECIFICATION SHEET 10F 1
Figure 35 Transformer structure for ICESBR4780AG-1 and ICE5BR3995AG-1

13.1.

2 Transformer for ICE5GR1680AG-1 and ICE5GR2280AG-1

Core and material: EE25/13/7(EF25), TP4A (TDG)

Bobbin: 070-5644 (14 pin, THT, horizontal version)

Primary inductance: Lp=470 pH (+5%), measured between pin 1 and pin 3

Manufacturer and part number: Wiirth Elektronik Midcom (750345765)

Piné

PinT

Pin1

Pin2

7 Turns

(1 X AWG#28 AUX)

21 Turns (LXAWGH28 1/2 Prim)

|
|

13

I\D

Wire size requirement :

- Pin9 Start Stop No. of turns Wire size Layer
6 Turns (TxAWG28 TIW Sec.) Pin13 3 3 21 1x AWGE28 1/2 Primary
7 s=======s=======ss=================s 6 13 9 6 TxAWG28TIW Secondary
Pin2 2 1 21 1x AWG#H28 1/2 Primary

Pin3 21Turns (1XAWGH28 1/2 Prim.) 7 6 7 1x AWG#28 Auxillary

7l
Insulation sieeve for all primary side wire termination
Application note 34 V1.0
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CUSTOMER TERMINALJRoHS JLEADIPh)-FREE]
Sn 96%, Ag 4% Yes Yes

* DIMENSIOM Ma&Y BE EXCEEDED WITH SOLDER OMLY

ELECTRICAL SPECIFICATIONS @ 25° C unless otherwise noted:

WURTH
ELEKTRONIK
MODRE THAN
YOUEXPECT

DOT LOCATES TERM. #1
0 MAX 1.270 MAX.
2.88] 7} [32.25] PARAMETER TEST CONDITIONS VALUE
- . . : D.C. RESISTANCE 13 @20°C 050 ohms_max
= by | el D.C. RESISTANCE 75| @2rC 0.15 ohms max.
— b | . D.C. RESISTANCE 313 @20°C 0.025 chmis_max.
T ~ 1,065 MAX L= INDUCTANCE 31 10kHz, 100mY, Ls 470.00uH +10%
T 2 [27.05] 730345765 SATURATION CURRENT. 31 20% rollof from initial 1A
=l LEAKAGE INDUCTANCE 31| tie(9+13).100kHz, 100mV. Ls 13pH ma.
fi _ : @ DIELECTRIC 19| 3750VAC, 1 second 3000VAC, 1 minute
e - =1 L — — TURNS RATIO (31):(13.9) 71
TERM. WO.'s FOR REF. QHLY LOT CODE & DATE CODE TURNS RATIO (3-1)(7-6) 61

ALTERMATE WARKING DETAL

' - .
3 * -
150{12) -
[2.a1
* .
* -
), q
® e e : t
— 1i—1
( SEC
' 12v-2254 RECOMMENDED
>—— . P.C. PATTERN, COMPOMENT SIOi
\

125KHz

—

PRI _ﬁ
93-467VDC @Jﬂ
>

GENERAL SPECIFICATIONS:

OPERATING TEMPERATURE RANGE: -40°C to +125°C including temp rise.

Designed to comply with the following requirements as defined by IECE0335
- Reinforcad insulation for a primary circuit at a working voltage of 320Vrms, 470Vpeak. OVC I, Pollution Degree 2

AUX
16V-0.01A

‘Wire insulation & RoHS status not affected by wire color. Wire insulation color may vary depending on availability. Marking method, font and color may vary on preproduction samples.

DFEM

DRAWING TTTLE

PART NO.

Packaging Specifications #T"\ -'_—} Tolerances unless otherwise specified:
DATE Method: Tray S Angles: £1° Decimals: +005[.13]
‘\;‘-/-/ = [Fracfions: = -ootprint: £ . £ TRANSFORMER
IEES N;VDU e (CONVENTION PLACEMENT) : Thtis dra\n:lir:?\s dFualtgimtensth:;d[. DIZ:;i]mensicmsin 7503457_65
DATE 203511121 wwnwen-aning.comimizzam brackets are in millimeters. SFECITICATION SHEET 1 OF 1
Figure36  Transformer structure for ICE5GR1680AG-1 and ICE5GR2280AG-1
13.2 Change of current sense resistance and output capacitance
Table 7 Current sense resistance and output capacitance value
ICE5BR4780AG-1_15W | ICESBR3995AG-1 _15W | ICE5GR2280AG-1 _22W | ICE5GR1680AG-1 _27W
Current sense 1 1 0.87 0.78
resistance
R14//R14A//R14B
(Q) (1%, 0.25W)
Output capacitance 1000 1000 1500 1500
(C22//C23//C23A)(uF)
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Important notice

The information contained in this application note
is given as a hint for the implementation of the
product only and shallin no event be regarded as a
description or warranty of a certain functionality,
condition or quality of the product. Before
implementation of the product, the recipient of this
application note must verify any function and other
technical information given herein in the real
application.  Infineon  Technologies hereby
disclaims any and all warranties and liabilities of
any kind (including without limitation warranties of
non-infringement of intellectual property rights of
any third party) with respect to any and all
information given in this application note.

The data contained in this document is exclusively
intended for technically trained staff. It is the
responsibility of customer’s technical departments
to evaluate the suitability of the product for the
intended application and the completeness of the
product information given in this document with
respect to such application.

Warnings

Due to technical requirements products may contain
dangerous substances. For information on the types
in question please contact your nearest Infineon
Technologies office.

Except as otherwise explicitly approved by Infineon
Technologies in a written document signed by
authorized representatives of Infineon Technologies,
Infineon Technologies’ products may not be used in
any applications where a failure of the product or any
consequences of the use thereof can reasonably be
expected to result in personal injury.
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