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Overview

Overview

Digital Addressable Lighting Interface (DALI) is a communication protocol for lighting control in buildings. The
interface was first described in Annex E, IEC60929 standard for fluorescent lamp ballast. Subsequently, it was
updated to the new standard IEC-62386, to include other lighting devices, such as LED, HID, and so on. The
complete standard for control interface of electronic control gears was published in June 2009. The standard for

lighting control devices is scheduled to be published in September 2012.

DALI requires only a pair of wires to form the bus for communication to all devices on a single DALI network. Each
piece of operating equipment with a DALI interface can be communicated with, over DALI, individually. Using a bi-
directional data exchange, a DALI controller can query and set the status of each connected lighting device. As a
standalone system, DALI can be operated with a maximum of 64 devices. Alternatively, DALI can be used as a
subsystem via DALI gateways for connection to building management systems.

Grouped System : Brightness control within large open- plan office, lecture halls or conference
rooms . DALI can provide zoned or localised control of lighting Control could be offered through
infra-red remote control or a software control with GUI support, or used together as an easy
configuration tool to group loads together. Offering flexibility in customised lighting.

DALI Control Device(s)
(e.g. Control Panel, Remote Controller
, software control with GUI support)

DALI Bus

DALI Control Gear
(e.g. Lamp)

DALI Control Gear
(e.g. Lamp)

|
-

Can connect up to 64
DALI Control Gear

Complex System : Multiple DALI systems can be connected together utilising gateways to building
management systems. Software programs offer more sophisticated programming functionality for
grouped systems, such as scenesetting, timeclock, and partition control.

Building
Management
System

.
DALI Control Device(s)
(e.g. Control Panel, Remote Controller
. software control with GUI support)

us

DALI Control Gear
(e.g. Lamp)

DALI Control Gear
(e.g. Lamp)

1__|Can connect up to 64
DALI Control Gear

Figure 1
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XC83x XC83x
DALI Control Gear DALI Control Gear
(DALI FL Board) (DALI FL Board

XC83x XC83x
SW Stack SW Stack
DALI DALI
PHY PHY

‘ ‘ DALI BUS

XC83x
DALI Master Board

XC83x DALI
SW Stack PHY

Figure 2 Block Diagram for DALI Control Device and Control Gear

This document describes a digital dimming example implementation using DALI for a fluorescent lamp ballast.
The following items are required for use with this application note:

+ 1x XC836 Easy Kit (to serve as a DALI Control Device; KIT_XC836_EK V1)

* 1x DALI PHY (KIT_XC822_XC836_DALI)

* 1 set of DALI Fluorescent Ballast (KIT_DALI_FL XC836_DKV1)
* Infineon DALI LightNet tool (AP08104: Guide to using DALI LightNet tool)

Fluorescent lamp
- OSRAM DULUX L 24W/840

(Control Gear)

DALI Power Supply
Comprising of:
- KIT_DALI_FL_XC836_DKV1 15V supply with 100Q resistors

to power up the DALI bus line

DALI Master Board

Connection to PC (Control Device)

(LightNet tool)

/

Figure 3  Setup for DALI Fluorescent Lamp Ballast

Comprising of:

- KIT_XC836_EK_V1

- KIT_XC822_XC836_DALI

- LightNet Software (AP08104)
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2 Design Specification

Design Specification

This demo board has been designed according to the specifications given in Table 1.

Table 1 Demo Board Design Specification

Design Parameters Values

Line Voltage(V) 90 - 265

Line Frequency (Hz) 50/60

Lamp Type OSRAM Dulux L 24 W
Lamp Power @ Maximum Brightness (W) 24

Input Power @ Maximum Brightness (W) 27

Running Frequency (kHz) 44

DC Bus Voltage 400

Dimming Interface DALI

Dimming Range 5% - 100%

Standby Power <1W

Application Note 7 V1.0, 2012-07
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3 Hardware Modules

Currently, the market for brightness control in electronic ballast is dominated by 1-10V interfaces (See Infineon
AN-ICB2FL02G Smart Ballast Control IC for Fluorescent Lamp Ballasts). The problem is that electronic ballasts
cannot be individually addressed when a 1-10V interface is used. DALI is a solution for this problem because it is
a standardized digital protocol with which illuminating devices can be controlled individually via addresses.

The previous AN-ICB2FL02G solution has been updated to provide DALI with an auxiliary power supply (CoolSET
- ICE3BR4765J) and a microcontroller (XC836).

The auxiliary power supply provides current to the ballast controller, MCU and peripheral circuits.

The microcontroller receives and decodes the lighting control command through the DALI interface, and also
controls the ballast IC to implement the dimming function and control on/off commands.

tICB2FL02G
AC H

cecsssscsccscscccscaacan, :

?|CE3BR4765J

PR

Control

Power Loss
Detection

9 Ppocccccncacnnnqgy

sNng11vd

[
[
[J
[
13

Figure 4  Block diagram view - Fluorescent Ballast with DALI solution

3.1 Smart Ballast Controller - ICB2FL02G

The fluorescent lamp ballast controller ICB2FL02G is designed to control both a PFC boost converter and a half-
bridge inverter to drive a fluorescent lamp. It's intelligent control concept enables designers to develop cost-
effective dimmable ballasts for fluorescent lamps (FL) that fulfil the requirements of high performance ballast. The
ballast controller ICB2FL02G has an improved and enlarged functionality that enables dimmable and high quality
single or multi lamp ballasts with a low number of external components. It's advanced features help save system
costs, enhances system reliability, and reach class A2 of the energy efficiency index (EEI) for fluorescent lamp
ballasts easily.

In this design, ICB2FL02G works with an onboard microcontroller (XC836) to achieve DALI control. The on/off
control is realised by simply turning on/off the Vcc supply for the ballast controller, while the dimming control is
handled by regulating the inverter working frequency and therefore adjusting the lamp current. To change the
working frequency during operation, it is necessary to influence the resistance at the RFRUN pin. A voltage of 2.5V
is provided at the pin from the IC. The current drawn from the pin is measured by the IC and the working frequency
is then varied accordingly. A higher current results in a higher working frequency and the lamp current is reduced
due to the change in load-circuit impedance.

Application Note 8 V1.0, 2012-07
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The minimum dimming level is as low as 3% of the maximum lamp current. For a detailed explanation of dimming
control, please refer to the DALI standards “IEC 62386 Digital addressable lighting interface; Part 101 and Part
102"

3.1.1 Dimming Operation Principle

The dimming concept uses a regulator to control the lamp current by adjusting the running frequency. For close
loop control it is necessary to sense the lamp current, which is achieved with a combination of a shunt resistor and
diode, as shown in the application schematic. The target current value is set with the DALI Master. Through the
DALI interface, the onboard microcontroller (XC836) will decode the dimming command and produce a
corresponding PWM signal with 100 kHz. In correspondence to the dimming level, the PWM duty cycle changes
from 100% (for 100% dimming) to 0% (for 5% dimming). The PWM output is filtered with an RC filter. The resulting
DC voltage feeds the negative input of an operational amplifier (Op-Amp), to serve as the lamp current reference.
The Op-Amp is configured as a PI-Regulator to control a NPN transistor to influence the impedance at the RFRUN
pin and consequently change the inverter running frequency. As a result, a new lamp current is set to the desired
level.

3.2 Auxiliary Power Supply

An auxiliary power supply is necessary to power-up the whole system, including the on-board microcontroller
(XC836), Op-Amp as well as the ballast controller. Infineon’s CoolSET IC (ICE3BR3765J), which integrates a
current mode PWM controller and a high voltage power MOSFET with comprehensive protection feaures, is used
for this low cost, compact, yet reliable power supply. The design specification of the auxiliary power supply is listed
in the following table.

Table 2 Auxiliary Power Supply Design Specification

Design Parameters Values

Line Voltage(V) 90 - 265

Line Frequency (Hz) 50/60

Output 1 16.5V / 0.2A

Output 2 5V /0.5A

Efficiency >75%

Switching Frequency (kHz) 65

Output Ripple Voltage <100mV (exclude high frequency spike)
Protection Open loop, short circuit over temperature

Application Note 9 V1.0, 2012-07
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3.3 XC800 Microcontroller - XC836

The XC800 family of microcontrollers from Infineon is based on the 8051 architecture, and has a set of peripherals
that enables it to be used in real-time control environments such as motor control, as well as for communication
purposes. In this solution, XC836 is selected to provide DALI communication, power brownout detection control
and channel dimming control.

XC836

Power Loss Detection
Scheduler @ 1msec

|

|

|

|

|

|

|

: Save

1 - m = Parameters to

|

| Command Off. o0 L —ON/OFF—
1 (Pin 21)
|

|

g M
> Channel COuUT63_1

g | Dimming Pin 14) DIMMING—
2 |

|

|

|

|

LEGEND:
HW Hardware module used

Software module used

Figure5  XCB836 function overview

3.3.1 DALI Communication

The control line voltage in a DALI system is normally 15V (between 22.4 and 9.5 volts) when there is no
communication (idle state). A DALI PHY has been constructed to translate the DALI signals to the microcontroller
levels where a DALI software stack is then used to manage the incoming and outgoing DALI communication
frames. The DALI software stack has implemented all the commands in IEC 62386 - Part 102.

More information is available in the application note “AP08102 DALI Control Gear Software Stack”.

MCI\ X MiU RX
|| Y

s
R100
2 e
L Lag iz
EZN ¢ ¥7 [
SFHE156-2 SFUEISE-2
mngg Che
0%
ci3 o108
22U 35V L i e
— Dall Input

Figure 6 DALI PHY circuit
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3.3.2 Power Loss Detection

The rectified input voltage is sensed through a voltage divider by the microcontroller's ADC. A loss of power event
is detected when the input voltage drops below 0.6 volts. When such an event is detected user parameters will be
saved.

Input to MCU ADC
AN
. oy AR ;.
e WFizsvd Sk E:
45
W ;
g g
N
2 a
2 = [
Eg A E 5w K
%E 0.5154 /054 g g
=5H 4
C4.
-y
)
L1 =
2w 0.B4 1]
c1 02 & D5 3=
T:.Jnrﬂzf:ﬂnv S t su]f
r B
B BCBATE
— Hul a2
= e e W

Figure 7 Power loss detection mechanism

3.3.3 Dimming Characteristics

The minimum and maximum brightness is set to 35 and 250 respectively, resulting in a dimming curve as shown.

Dimming Curve
350

300

550 ///
200

150

100

Or—M

0 25 50 75 100 125 150 175 200 225 250
Digit Number

Lamp Current (mA)

wn
=]

Figure 8 Dimming profile
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4 Hardware Setup

The hardware setup for this example application is described here.

Fluorescent lamp
- OSRAM DULUX L 24W/840

(Control Gear)
DALI Power Supply
Comprising of:
- KIT DALI FL XC836 DKV1 15V supply with 100Q resistors

to power up the DALI bus line

DALI Master Board
Connection to PC (Control Device)

LightNet tool I 2mn
(LightNet tool) (e Comprising of:

i* e ™
L8 The . 4
Ui na = =Tl - KIT_XC836_EK_V1
Nl =l St : - KIT_XC822_XC836_DALI
T ) ’ - ) f - LightNet Software (AP08104)
b FASY i] 936=T8501 : . ll

Figure9  Hardware Setup for Infineon Control Device and Control Gear

4.1 Setting up the DALI Control Device
The DALI Software for Control Device has been developed to support the use of the LightNet tool and can work
on XC836 Easy Kit boards. This software must be downloaded to the XC836 Easy Kit board prior to calling the

LightNet tool. (File: AP0810413_LightNet_XC800Master_code.exe) Touchpad control is also available. For
further details on setting up the DALI Control Device and LightNet tool, please refer to AP08104 Guide to using
DALI LightNet tool.

To use the XC836 Easy Kit board as the LightNet DALI Control Device, connect and download the generated
hexfile (Lightnet_XC800Master.hex) to the XC836 Easy Kit board using XC800 FLOAD in DAVEBENCH™ or
KEIL UVision4.

Note: Please ensure that the device is configured to User Mode Diagnostic, and that the COM_SEL settings is set
to USB.

Application Note 12 V1.0, 2012-07
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This is a default setting Control modes supported :
where VDDP is supplied - LightNET via PC
by 5Vdc from USB port - Touch Pad control

I5v

B

|
=
z

V_SEL

O

ree i

Touch pads for

Connect to PC for command selection

LightNET control

Displays the command selected. Displays connected devices
- PC control: Displays 8888 - ALL: Broadcast command
- Touch Pad Control: Displays commands - D1: Short Address #0

- D2: Short Address #1
- D3: Short Address #2

Figure 10 Overview of DALI Master (Control Device)

Connections for the DALI PHY Board
DALI PHY

H2 DALI BUS H1

DALI PHY
(KIT_XC822_XC836_DALI)

v
Connect to DALI Bus
DALI PHY is attached onto (H2 and H1) headers on the XC836 Easy Kit

Figure 11 DALI PHY connection for XC836 Easy Kit
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METHOD 1: PC Control via LightNet

E B B 8_ The LED display shows 8888 whenever LightNet is used.
= LightNet functions are described in this document

METHOD 2: TOUCH PAD Control

Increase brightness
1 2 3
[ALL] [UP] [SCENEQ]
Decrease brigntness
4 5! 6
[DEVICE1] [DOWN] [SCENE1]
{( 7 Turs on connected device 8 9
[DEVICEZ2] B n [ON] [SCENEZ2]
- o Turn off connected deice 0 #
[DEVICES3] [OFF] [SCENES3]

Figure 12 DALI Control using PC and Touch Pad description

4.2 Setting up the DALI Fluorescent Lamp Ballast
The hardware for the control device and control gear is set up as follows:

1. The DALI Fluorescent Lamp (KIT_DALI_FL_XC836_DKV1) has been pre-loaded with DALI Control Gear
Software Stack (Control Gear file: AP08134_v1_0_FLSlave.hex). If a user intends to customise this solution,
the DAP MiniWiggler can be connected to the DALI Control board to download the generated hexfile using
XC800 FLOAD in DAVEBENCH™ or KEIL UVision4. For further details on the DALI Control gear software,
please refer to AP102 DALI Control Gear Software Stack.

2. To supply power for the DALI bus, connect 100Q resistors in series to each terminal of a power supply unit
supplying 15VDC. This supplies the DALI bus for the DALI network devices.

3. Connect the DALI Control Device (Master) and Control Gear (Slave) to the DALI bus. This completes the DALI
setup to control the device!

Application Note 14 V1.0, 2012-07
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5V Supply

Connections for programming the DALI
Control Gear using a DAP MINIWIGGLER

VCC

45 |cN100

SPD
¢

(KIT_DALI_FL_XC836_DKV1)

LIVE

MAINS NEUTRAL

DALIBUS }

CcN2 |

Connect to
Fluorescent
Lamp Holder  CN3 FL tube
Figure 14 Connecting the DALI FL Board
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POWER SUPPLY

UNIT ‘ Connect 100Q
+15V GgD resistors in series
f to the Power

supply terminals
ﬂ]wo Q []m‘oy 4

) @Y LNE )

DALI Control DALI Control
Device Device

Fluorescent lamp
- OSRAM DULUX L 24W/840

ard
(Control Gear)

DALI Power Supply

Comprising of:

15V supply with 100Q
- KIT_DALI_FL_XC836_DKV1

resistors to power up the
DALI bus line

DALI Master Board

Connection to PC (Control Device)

(LightNet tool)

/

Figure 15 DALI Network Hardware Connection

Comprising of:
- KIT_XC836_EK_V1
- KIT_XC822_XC836_DALI
- LightNet Software (AP08104)

Application Note 16 V1.0, 2012-07



. AP08134
@IHEOH DALI Dimmable Fluorescent Lamp Ballast

5

/

Summary

Summary

The example in this document demonstrates the ease of creating a DALI control gear, based on an earlier solution
(AN-ICB2FL02G), for dimming and on/off control in any DALI network. This solution demonstrates just some of
the flexibility offered by Infineon microcontrollers for creating a wide variety of robust applications.

6
(1]

(2]

(3]
(4]
5]
(6]
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APPENDIX - DALI FL Board
Schematic for KIT_DALI_FL_XC836_DKV1
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Figure 18 DALI FL Schematic (Part 3 of 3)
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APPENDIX - Bill of Material
BOM for KIT_DALI_FL_XC836_DKV1
Item |Ref Des Description Package Qty
1 BR100 |MB2S TO269 1
Cl B/3.3nF/Y2/300V 1
3 C2 B/0.22uF/400V/X2 CAP-18L10W15P| 1
4 C3 B/0.22uF/400V/X2 CAP-18L10W15P| 1
5 C4 |B/33nF/630V 1
6 C5 E10uF/450V CE-12.5D5P 1
7 C6 |SMC 0805/2.2nF/50V 0805 1
8 C7 |SMC 0805/1nF/50V 1206 1
9 C8 |SM/C0805/* 0805 NM
10 C9 |SMC 0805/2u2 25V 0805 1
11 C104 [SMC 0805/100nF/50V 0805 1
12 C105 [SMC 0805/100nF/50V 0805 1
13 C110 [SMC 0805/100nF/50V 0805 1
14 C111 [SMC 0805/100nF/50V 0805 1
15 C12 |SMC 0805/100nF/50V 0805 1
16 C106 |SMC 0805/10nF/50V 0805 1
17 C107 |SMC 0805/10nF/50V 0805 1
18 C108 |SMC 0805/10nF/50V 0805 1
19 C205 |SMC 0805/10nF/50V 0805 1
20 C10 [SMC 0805/22nF/50V 0805 1
21 Cl11 |B/22nF/630VDC CAP-12155W10P| 1
22 C201 |B/22nF/400VDC CAP-12155W7.5P| 1
23 C13 [B/1uf 25V 0805 1
24 C200 [SMC 0805/1uF/25V 0805 1
25 C20 [SMC 0805/1uF/25V 0805 1
26 C202 |[SMC 0805/1nF/25V 0805 1
27 C203 |SMC 0805/10uF 25V 0805 1
28 C15 |SM/C0805/2.2uF/25V 0805 1
29 C16 [B/100nF/630V CAP-12155W10P| 1
30 C17 [B/47nF/63V CAP-8L35W5P 1
31 C18 [B/47nF/63V CAP-8L35W5P 1
32 C19 |B/6.8nF/1K6V CAP-18L55W15P| 1
33 C208 |1nF/1000V 1
34 CN100 |SIP3 SIP-12P NM
35 C101 |CAP * 0805 NM
36 C102 |CAP * 0805 NM
37 C103 |22UF/35V CE-5D3P 1
38 C109 [SM/C0805/82pF 0805 1
39 C204 |47uf 25V CE-8D5P 1
40 C206 |[220uF/25V CE-8D5P 1
Figure 19 BOM (Part 1 of 4)
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ltem |Ref Des Description Package Qty
41 C207 |220uF/25V CE-8D5P 1
42 CN1 |WAGO/3P CON-3P 1
43 CN2 |WAGO/3P CON-3P 1
44 CN3 |WAGO/3P CON-3P 1
45 CN4 [CON2 CON-3P 1
46 D1 |S1M SMB 1
47 D2 |S1M SMB 1
48 D4 |S1M SMB 1
49 D5 |S1M SMB 1
50 D3 |SMZ/16V SOD80C 1
51 D9 |SMZ/16V SOD80C NM
52 D203 |[SMZ/16V SOD80C 1
53 D6 [SMZ/27V* SOD80C 1
54 D102 |SMZ2V7 SOD80C 1
55 D7 [MURS160T3 SMB 1
56 D8 |STTH1RO6A SMA NM
57 D10 |STTH1RO6RL DO-41 1
58 D200 |STTH1RO6RL DO-41 1
59 D11 |SM/BYG22B SMA 1
60 D13 |SM/BYG22B SMA 1
61 D14 |[SM/BYG22B SMA 1
62 D15 |SM/BYG22B SMA 1
63 D12 |SM/BYG22A SMA NM
64 D204 |MUR120R SMA 1
65 D202 |MUR120R SMA 1
66 D100 |LL5819 MINIMELF 1
67 D101 [BZX284C 2V7 0.5W SOD80C 1
68 D201 |1N4148 SOD80C 1
69 F1 MST 500MA 250V D835W43P508 | 1
70 J100 [CON2 SIP-2P-156 NM
71 L1 2x68mH/0.6A DE20 1
72 LF1 |Drum Core/68uH/0.8A L-8D5P 1
73 LF2 |Drum Core/68uH/0.8A L-8D5P 1
74 M1 |IPD60R2K0OC6 DPAK 1
75 M2 |IPD60R2K0OC6 DPAK 1
76 M3 |IPD60R2K0OC6 DPAK 1
77 Q1 [SM/BC847B/NPN SOT23 1
78 Q2 |SM/BC847B/NPN SOT23 1
79 Q100 |SM/BC847B/NPN SOT23 1
80 Q101 |SM/BC847B/NPN SOT23 1
Figure 20 BOM (Part 20f 4)
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ltem |Ref Des Description Package Qty
81 Q200 |SM/BC847B/NPN S0T23 1
82 Q3 [SM/BC847B/NPN S0T23 NM
83 Q4 |BCP55/NPN/SOT223 * S0T223 NM
84 R1 |SMR 1206/470K 1206 NM
85 R2 |SMR 1206/470K 1206 NM
86 R3 |SMR 0805/10K 0805 1
87 R17 |SMR 0805/10K 0805 1
88 R112 |SMR 0805/10K 0805 1
89 R4 |SMR_0805/10K 1206 1
90 R22 |SMR_0805/10K 1206 1
91 R108 |SMR _0805/10K 1206 1
92 R12 |SMR_0805/10K 1206 NM
93 R107 [SMR 0805/100K 1206 1
94 R109 |[SMR 0805/100K 1206 1
95 R5 |SMR_0805/1K 1206 1
96 R202 |SMR 0805/1K 0805 1
97 R203 |[SMR 0805/1K i 0805 1
98 R6 |[SMR_1206/110K 1206 1
99 R7 |SMR_1206/300K 1206 1
100 R8 |SMR_1206/300K 1206 1
101 R9 |SM1206/150K 1206 1
102 R23 |SM1206/150K 1206 1
103 R36 |SMR 1206/75K 1206 1
104 R37 |SMR_1206/75K 1206 1
105 R42 |SMR 1206/75K 1206 1
106 R10 |SMR 1206/1R2 1206 1
107 R11 |[SMR_1206/* 1206 NM
108 R13 |SMR 1206/820K 1206 1
109 R16 |SMR 1206/820K 1206 1
110 R14 |SMR 1206/390* 1206 NM
111 R15 |SMR 1206/390* 1206 NM
112 R18 |SMR 0805/11K3 1206 1
113 R19 |SMR_1206/33K 1206 1
114 R20 |SMR 0805/11K 0805 1
115 R106 |SMR 0805/11K 1% 1206 1
116 R21 |SMR 0805/22R i 0805 1
117 R24 |SMR_0805/10R 1206 1
118 R25 |SM1206/330hm 1206 1
119 R27 |SMR_1206/22K 1206 1
120 | R28 [SMR 0805/10R [ oso0s5 1

Figure 21 BOM (Part 3of 4)
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Item |Ref Des Description Package Qty
121 R29 [SM1206/0.820hm 1206 1
122 R30 [SM1206/* 1206 NM
123 R31 [SM1206/* 1206 NM
124 R32 [SMR 1206/1K 1206 1
125 R33 |SM1206/* 1206 NM
126 R34 |SMR 1206/330K 1206 1
127 R35 [SMR 1206/330K 1206 1
128 R38 [SM1206/3R3 1206 1
129 R43 [SM1206/3R3 1206 1
130 R39 |SM1206/27R 1206 1
131 R41 [SM1206/27R 1206 1
132 R40 [SM1206/27K 1206 1
133 R204 |470k/0.5W 1206 1
134 R205 |470k/0.5W 1206 1
135 R100 |1K2 1% 1206 1
136 R101 |SMR 0805/330R 1% 0805 1
137 R102 |SMR 0805/3K16 1% 0805 1
138 R103 |SMR 0805/4R7 1% 0805 1
139 R104 [SMR 0805/0R 1206 1
140 R26 |SMR 1206/0R 1206 1
141 R105 |SMR 1206/0R 1206 1
142 R110 |SMR 0805/3.3K 1206 1
143 R111 |SMR 0805/3.3K 0805 1
144 R113 [SMR 0805/6.8K 0805 1
145 R114 |SMR 0805/15K 0805 1
146 R115 |SMR 0805/3K3 0805 1
147 R116 |SMR 0805/10K 0805 NM
148 R200 [SMR_0805/2R0 0805 1
149 R201 [SMR 0805/ 0805 NM
150 R45 [SMR 0805/1M2 1206 1
151 R46 [SMR 0805/1M2 1206 1
152 R47 [SMR 0805/47k 0805 1
153 T1 |EE25/13/7 1.58mH EFD25 1
154 T3 EFD25/13/9 2.15mH EFD25 1
155 T200 |PC40 EE16 1.5mH EE16-5P 1
156 Ul ICB2FLO2G (Infineon) SO20M2 1
157 U100 |SFH6156-2 SFH6156 1
158 U102 |SFH6156-2 SFH6156 1
159 Ul01 |XC836 TSSOP-28 1
160 Ul03 |LM258 SO8 1
161 U200 |[ICE3BR4765) (Infineon) DIP8 1
162 U201 |LM78L05 TO-92 1
163 Y100 |37.768KHZ Crystal NM
Figure 22 BOM (Part 4of 4)
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APPENDIX - Transformer Drawing
Transformer Drawing: T1, T3, T200
Coil former Ordering code 1 5
Sections Ay Iy Agvalie  |Pins
mmé mm ui
1 407 50 423 10 Bes422-B1010-01 |:| |:| /El |:| q
Begdze-Wi010-D1 Pin 2 Al
Yoke (ardering code per piece, 2 are raquired) Bes422-B2000 7 32 tums O,MQ Pin 4 A2
7 3tums 0,27mm@ Pin7 E2
Cilformer Yoke 32 tums 0,33mm@ Pin 9 E1
12:1:0022 Mounting holes 4 turps 0,27mm@
13 4] 32 turns 0,33mm@r
10 6 7
L | 3turns 0,27mm@
o i _ 32 turns 0,33mm@
d A ' i / 3 turns 0,27mm@
cxaxrol i . |lod 0 0O O
mo e 7]t 5 w9

Thermasatting plastic 435=20 ] |E|
Marking of pin 1

18-0.25 1802
11,7402 164 min.
A
) A EFD 25/13/9; N87; 2x B66422-U160-K187 (total gap= 1,1mm)
: ( oh 3 L=1,58mH
é S TP ) 3 “:LF T ! L View at pin-side of the coil former
i i CuSné, tinned FEQEH Wind Windings (Pln 210 Pin 9) first

then the others on top

Figure 23 Transformer T1
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CuSn, tinned

FENIZIN

Wind windings (Pin 2 to Pin 9) first
then the others for preheating on top

References
Coil former Ordering code 1 5
Sections | Ay Iy Ag value Pins
mm? mm n
1 40,7 50 423 10 Bes422-B1010-01 D /E |:| I? /E n
Bes422 W1010-D1 / Pin 2 Al
Yoke (ardering code per piece, 2 are required) Begs4z2-B2000 54 turns 0v33mm®/\|/ _ Pin 4 E2
5 tutns 0;27mm@ Pin 5 A2
Coil former Yoke 54 turns 0,33mm@ Pin 8 A3
12;1:122 Mounting holes View ’ Pin 9 E1/ES
i [2 s 4s " . 54 turns 0,33mmy@
i e 54 jurns 0,33mmg
& § << 5 turns 0,27mmg
crr B : o 8 o o
8 6 7]6 5
Thermosetting plastic 4x5=20
Marking of pin 1 : IEI
18-0.26 1802
117:02 164 min. A
_ - EFD 25/13/9; N87: 2x B66422-xx-K187 (total gap= 3,0mm)
g ( BN 5 L=2,15mH
oy oo ;PF T S View at pin-side of the coil former
=1 _.lgos

Figure 24 Transformer T3
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Figure 25 Transformer T200
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