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About this document

Product description

The TLD5098EP is an AEC qualified DC-DC boost controller, especially designed to drive LEDs.

+  Built-in diagnosis and protection features

+  Designed to support multiple topologies such as Boost, Buck, Buck-Boost, SEPIC and Flyback
Scope and purpose

Scope of this user manual is to provide instructions on the usage of TLD5098EP boost to battery evaluation
board.

Intended audience

This document is intended for engineers who need to perform measurements and check performances with
TLD5098EP boost to battery evaluation board.
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1 Description

1 Description

Evaluation board for high power LED application with TLD5098EP product in boost to battery topology.

The default configuration of the board is boost to battery topology without any additional features enabled. In
this configuration it can deliver up to 21 W to the load with an efficiency above 85%. Auxiliary circuits, which
protect the DC-DC and the load during short to ground, are present.

The board is also equipped with the following features that are enabled by jumpers:
«  Output current adjustment trimmer

+  Power derating circuitry

«  Cold crank survival circuit (CCSC)
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1 Description
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Figure 2 Simplified schematic
Table1 Performance summary
Parameter Conditions Value
Input supply voltage Jumper X9 in position 2-3 (CCSC deactivated) 8Vto27V
Parameter degradation below 6.5V (Down to 6.5V for less than
25s)
Input supply voltage Jumper X9 in position 1-2 (CCSC active) 8Vto27V
(Down to 3.0V for less than
2s)
Output current Jumper X12 open 1A
Switching frequency ViN=13.2V 400 kHz
Efficiency Measured with 7 white standard LED3V @ 1 A >85%
output current
Output voltage range Output voltage related to positive input 16Vto23V
Output overvoltage Output voltage related to ground 59V
protection
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2 Quick start procedure

2

The default configuration of the board has all additional features disabled. In this configuration the output
current cannot be adjusted. The PWM signal has to be applied as digital signal on X18 (max. 45 V).

Jumpers are populated as follows:

Quick start procedure

Jumper number Condition Meaning
X9 Close 2-3 Disable CCSC
X10 Close 2-1 Disable battery dependent current

The default configuration is depicted below:
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Figure 3 Default configuration of the board
User Manual 4

2020-09-17



Boost to battery evaluation kit

TLD5098EP

infineon

3 Current adjustment

3

Current adjustment

The output current adjustment can be performed by changing the value of trimmer R15 with a screwdriver,
when X10 is closed in position 1-2 and X12 is closed. The output current can vary from 0 to 100% of the
maximum output current (in this evaluation board from 0 to 1 A). By removing the X12 jumper the output
current will reach its maximum value. The PWM signal has to be applied as digital signal on X18 (max. 45 V).

Jumpers are populated as follows:

Jumper number Condition Meaning
X9 Close 2-3 Disable CCSC
X10 Close 2-1 Disable battery dependent current
X12 Closed Adjustable output current enabled
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Figure 4 Current adjustment
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4 Power derating (battery dependent current)

4 Power derating (battery dependent current)

The power derating acts by reducing Vset (and thus the output current) when the battery voltage drops below
8 V. It works better when R15 is trimmed to its maximum value. Otherwise a different derating profile is applied.

If a different derating profile is needed, R14 has to be changed. The aim is to have 1.6 V on pin SET when the
battery voltage reaches the desired threshold, below which the output current must decrease proportionally.
R14 can be calculated using:

(1)

1%
R14 = (R15+ R18)- (ﬂ - 1)

1.6
where:
. R15=10kQ
. R18 =560 Q

For example, if the power derating should start when the battery voltage drops under 12V, R14 must be
replaced with a 68 kQ 0603 resistor (please refer to the TLD5098EP datasheets for more information).

The PWM signal has to be applied as digital signal on X18 (max. 45 V).
Jumpers are populated as follows:

Jumper number Condition Meaning

X9 Close 2-3 Disable CCSC

X10 Close 2-3 Enable battery dependent current
X12 Closed Adjustable output current enabled
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5 Cold crank survival circuit

5 Cold crank survival circuit

This feature helps the system to survive LV124 test E11 "severe test pulse", when the input voltage drops below

4.5V, which is the minimum input voltage for the TLD5098EP. This circuit feeds back the device with the output

voltage when the input voltage drops. To activate this feature, close X9 in position 1-2. Other settings can be left
as preferred.

Note: The CCSC uses a Zener diode to adapt the output voltage to the required voltage for the TLD5098EP, so
that it can derate the efficiency performance.
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Figure 6 Cold crank survival circuit
User Manual 7

2020-09-17



Ineon

f

2020-09-17

-
[ ]

In

Schematics

Input filter

8 L 7 9 S 14 € [4
70 TS | D3A355 SIBIY 11V 6102 OV TO3UG0T &
103U00 UOISI3A UT 10N "UOISIAGY NAS | 81207 9WIL_020z/E0/2T _aed
U7 0pe2ary TOuY
00s | 134 20Quas 4214 Indu1 005828 dI860SATLED | EV
‘AY [2°] BWeN juawnlog azg
1> o roiicy [sUONeLEA ON]  pyepen
ac8 d3860901L 4,
AJel] eAOped TETSE (G9 03SELUWOL OJODIN BIA
dg ALy Oa Il
oV sa1fojouyoa) uoauiu|
180D X1UB0Ud
z - i 9LLSE6T
231002 0} umop Aouanbaiy Buiyoy ) a1geuns szl adAl Id vy Cmava T} Buiwig feuiapg
; . : ¢ |sisseun
' 81X
ano ano ano ano ano ano ano ano
= = = = = = = = s s
sutd z Jadwng J3pjos. Hdosy L gdosy L
oo YO e
T T
9TX
éﬁ:
98100 X1U30!
™ 001L-1d2-TOLAOLNOY w FMMNMME i
WN N A0S A0S A0S A0S A0S H00L
A0S 4n0zZ 4noT. dnor_L duoor_L  nor. 4not. o 8 7 71 ano
2105] 80 IS 9 ) 5] S o T g A
[ &8 N A0S X
13 MN AOT anLy
SZALVIOTSZI0ZZAW  BIWEOT-0909TVX Z e i SRDEILRETS
I df 2 o |y §10
00T HNOT T —— E—
AGREEEITN . . . . PIX
1 1 € i
i)
0 17dv0d06adI
sulq Z Jaduing 12pios
0 [
[3 I5q 1
ALz :(1q A) 36E1OA Indul XA
ATET (eq
(sz uew s3] 10J) AG'9 :(eq
A8 :(1eq A) aBeNOA INduUl NIW
20Qyas43}14 Indu|—00S dzd d38605A1.L-€0
8 L 9 7 s 7 [ 7 € z

Boost to battery evaluation ki

TLD5098EP
6 Schematics

Figure7
User Manual




Infineon

Boost to battery evaluation ki

TLD5098EP

6 Schematics

8 L i 9 s v z B
7 VRS | DONIEsaY SUBIY 1V 6107 03U &
1041UG) UOISIaA UT1ON UOISIASY NAS | TG:82:0T WLl _0202/E0/21_-a1eq
TiZ 0pIEo0ry Touny.
00s | 134 90QyIS13M0d UIBIN"00S 828 d3860SATL-0 | EV ‘\
2ddv> ool [suoneten oN] T T
il = SRR AS-STOZ0T-WSL
gc8 d3860S1L A0S
ot L waun Ipy pasopd
Ale eAoped TETSE 459 03SEWWOL OJ0JIN BIA 1w walnd Xy uado
dg ALvOa 41 7
OV sa1fojouyoa] uosuiu|
3530
i 7
80S9-0TANZ
ror Y o
9a H
- 91svE g
ano Zhl z
= O amd T Ny TH A e
vat \;
(2$02) NN2D [EAIAINS HUBID PIOD
S0-2808Q ae
02X
wano Buipuadap 1eq A 21esia (2-T)
00T LN BuIpuadap 12 A 21Geu3 (z-€)
620 ane 0TX
REE] = ASSTOEOTWSL
HEd -
CEF, T Ja11n9 SNoNUNU0D Incino 195
[ (@Hbtoor)
T84 Had < OWMd ———— ONMd
008 1008 4 el ] oy
184 40O
i £ Had g
13§ —5er
| 8an0 3 FESN awo
ANOS  ONAS/OIMS 7
SOMS
- oms INMAING T %3] AS:STO LIS
ano - N 0800 3jqeud (z-1)
= ST 7T 2800 3lqesid (-€)
5] N NI |
™
ano
ano AT
= 40T,
129
ans ane
== - TASTOoAI
1]
oty
AooT 187
BT dlige 20A 005
20 6 %
/65 < LNO A\ UBUMASZ'T < 83A0
I
010z 8
Ao aGNOEaNg uee -
i = = Y aNo  ano
%\A == ==
G =
AOOT WLl T
Aot JugoT ,0512580N22dl
am L LS
woT T L A0S A0S
4ot 0ot
610 88D
VI/1 A 0} pasiajal AEZ-9T STT430£0993Nd Wour-vsszLass
]
pLCRT], o Mmd TN T o TR <A ]
Aos | Aos | Aos | onos | onos | nos
anor_L_ anor_L anor_L anor_L anor_L anor L
$€0 €20 @0 1O 00 v
20Qyds8amod UreiN 00S d¢d d438605d71L-¥0
8 L 9 s v z T

Main power

Figure 8

User Manual

2020-09-17



Ineon

f

Infi

Boost to battery evaluation ki

TLD5098EP

6 Schematics

8 L i 9 s v € z
7 VRS | DONIEsaY SIUBIY 1V 6T0Z 03U &
TO.IU03 UOISIaA U 10N “UOISTASH NAS | §5:9561 OWIL_0Z0Z//0/5T_@1eQ
UifiZ OpIeaoTy TouIny.
00s | T3 20Qu0s'36e1S INAINO™00S ™ 828 d38E0SATLG0 | €V
"oy | 1oy owe wownoog | azis
HIV> ponodiy [sUOMeLBA ON]  puguin
dd d3860S1L
Ael] eAoped TETSE G9 03SEWLLOL 00N BIA a
dg ALvOa 41
OV sa1fojouyoa] uosuiu|
Q] ]
e -
z STT3080993Nd
ota
arsva P
6a
9
§: [ BEE]
sz
2152 < Onmd ]
Huwioog :
i
onmd
008
E X
12 159195 U1 ST 40 JOqINN
STISOOMMS J2aunu Lied g3
9-dOOIM 1B [n03s :30AL 31
5031 MU 1B NAIND paisabons o
SZALVZ0TSZI02ZdN 1] —
Wit T2
1RII0D X1U30Yd ?
9LLSE6T HP
[4F s N
-a311no v ayo s
(VT /120 A 0} pausajas AgZ-9T) +Q311NO Em(M T o 3| ' otrtotorexza
S2ALVZ0TSZI0ZZdN 8 mEN: owwﬁ N/ Aot
Wi “ TYWNH90STe0S «a
& Vo 2 =) o ks
a
<0 9Md
1N0A
1008
ETX
(4]
g
(%)
o)
=
v ()
v0qyds'abers indino 00s™ 9zd” d38605A1L-50
8 L 9 i S i i i € z ©
(2] =
c
[ ()
S =
= —
b Q
o — (%]
Ll ]

2020-09-17



o~ _.
Boost to battery evaluation kit In fI neon
TLD5098EP

7 PCB layout
7 PCB layout
Figure 10 PCB layout top view
/
®
Figure 11 PCB layout bottom view
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8 Bill of material

8 Bill of material

Table 2 Bill of material

Designator Value Manufacturer Manufacturer order number
C1,C2,C7,(C8,C19, C20, 10 uF Murata GCM32ECT1H106KA03
C21,C22,C23,C31, C34,

C35

Ce, C26,C38 100 nF AVX 06035C104K4Z2A

C12 220 uF Panasonic EEEFK1H221P

C13,C14 470 pF muRata GCM1885C1H471JA16
C15 4.7 uF Kemet C1210C475K5RACAUTO
C25 1nF TDK Corporation CGA4F2X7TR2A102MO085AE
c27 10 uF TDK CGA4J1X7S1C106K125AC
C29,C36 100 nF TDK CGA4J2XTR2A104M125AE
C30 1uF TDK CGA3E1XTR1V105K080AC
C37 1uF TDK Corporation CGA4J3X7S2A105K125AB
D1, D7 vV ON Semiconductor BZX84C10LT1G

D2,D10 PMEGG6030EP,115 Nexperia PMEG6030EP,115

D4, D8, D9 BAS16 Infineon Technologies BAS16

D6 10V Vishay ZMY10-GS08

L1 10 uH Coilcraft XAL6060-103MEB

L2 100 Q @ 100 MHz TDK Corporation MPZ2012S101ATD25

L3, L5 1kQ @ 100 MHz TDK MPZ2012S102ATD25

L4 TDK ACMTQV-701-2PL-TLOO

L6 47 uH Bourns SRP1265A-470M

Q1 IPD90P04P4L-04 Infineon Technologies IPD90P04P4L-04

Q2 IPD22N08S2L-50 Infineon Technologies IPD22N08S2L-50

Q4 BSO615CGHUMAL |Infineon Technologies BSO615CGHUMAL

R1, R23 10 kQ Vishay CRCWO060310KOFK

R5 220 Vishay CRCW20102R20FK

R6 46.4 kQ Vishay CRCWO080546K4FK

R8, R12 0Q Yageo AC0805JR-070RL

R9 33 mQ Vishay WSHM2818R0330FEA
R10 1kQ Vishay CRCWO08051K00FK

R11 14 kQ Vishay CRCWO080514K0FK

R13, R20 22 kQ Vishay CRCWO060322KO0FK

R14 39kQ Vishay CRCWO060339K0FK

R15 10 kQ Vishay T93YA103KT20

R18 560 Q Vishay CRCWO0603560RFK
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8 Bill of material

Table 2 Bill of material (continued)

Designator Value Manufacturer Manufacturer order number

R19 27 kQ Vishay CRCWO060327KOFK

R21 10Q Vishay CRCWO060310R0OFK

R22 300 mQ Vishay WSL2512R3000FEA

ul TLD5098EP Infineon Technologies TLD5098EP

X1, X14, X16 Solder Jumper 2 Solder Jumper 2 Pins
Pins

X2, X15, X18 1935776 Phoenix Contact 1935776

X3, X4, X8, X11, X13, X17 5001 Keystone 5001

X9, X10 TSM-103-01-S-SV Samtec TSM-103-01-S-SV

X12 TSM-102-01-S-SV Samtec TSM-102-01-S-SV

X20 D3082-05 Harwin D3082-05
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9 Efficiency measurements
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Efficiency vs. Input Voltage
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Figure 12 Efficiency vs. input voltage

This efficiency performance has been obtained with:

Table 3 Parameters influencing efficiency

Output load: Series of 7 white standard LEDs with V; ~ 3V kept cooled with forced air
EMI filter: Totally bypassed by closing the jumpers X1, X14 and X16

CCsC: Off (jumper X9 closed on 2-3)

Current adjustment: Off (jumper X12 left open)

Dimming: 100% D.C.

Power derating: Off (jumper X10 closed on 1-2)

Efficiency performances can be increased, see Chapter 11.
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10 Maximizing efficiency

10 Maximizing efficiency

This evaluation board has been designed to reach a fair compromise between efficiency performance and EM
emissions compliance.
Nevertheless, if the maximum efficiency is needed, the following actions should be considered:
1. Remove the snubber circuit consisting of RS and C25, or choose a lower value for the capacitor C25 (for
example 470 pF)
2, Bypass the whole EMI filter by bridging the jumpers X1, X14 and X16
3. Bypass the output ferrite beads L3 and L5
4, Replace the main inductor L6 with one that boasts a lower parasitic DC resistance, for example
« Vishay IHLP6767GZER4T0OM8SA
« Bourns SRP1770TA-470M
5. Turn off the CCSC by placing the jumper X9 on position 2-3

User Manual 15
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11 Minimizing EM emissions

This evaluation board has been designed to reach a fair compromise between efficiency performance and
conducted EM emissions compliance from 150 kHz to 108 MHz.

Nevertheless, if the minimum EM emission is required, the following actions should be considered:

1. Choose a higher value for the capacitor C25 (for example 2.2 nF)

2, Include the whole EMI filter by removing bridges from the jumpers X1, X14 and X16

3. Replace the 0 Q resistor R8 with a small value suchas 10Q or22 Q

4 Replace the main inductor L6 with a shielded one (for example Cyntec VCHE106G-470MS6) and connect
the shield to ground

5. Connect the CHASSIS terminal with a short piece of wire as close as possible to the test ground plane
where the board is placed
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12 Revision history

Document Date of release Description of changes

version

Rev. 1.00 2020-09-17 First release related to evalboard S00_P00
User Manual 17

2020-09-17



Trademarks

All referenced product or service names and trademarks are the property of their respective owners.

Edition 2020-09-17
Published by

Infineon Technologies AG
81726 Munich, Germany

© 2020 Infineon Technologies AG
All Rights Reserved.

Do you have a question about any
aspect of this document?

Email: erratum@infineon.com

Document reference
IFX-dih1595234916088

IMPORTANT NOTICE

The information contained in this application note is
given as a hint for the implementation of the product
only and shall in 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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