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Multitopology dual-channel DC-DC controller
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Car
LITIX™ Power TLD6098-2ES Infineon

Multitopology dual-channel DC-DC controller
1 Block diagram
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Figure 2 Block diagram
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LITIX" Power TLD6098-2ES Infineon
Multitopology dual-channel DC-DC controller

2 Pin configuration

2 S| HECE
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Figure 3 Pin configuration - PG-TSDSO-24
Table1 Pin configuration of PG-TSDSO-24
Name Pos. Description Direction
PWMO1 1 PMOS driver for dimming and protection Output
Channel 1

Connect to gate of external MOSFET
Pin must be left open if external MOSFET is not used

SET1 2 Analog adjust input Input
Channel 1

Load current adjustment pin

Pin must not be left open

If analog adjustment is not used, connect to IVCC pin

IVCC 3 Internal linear voltage regulator Output
Used for internal biasing and gate
drive Bypass with external capacitor
Pin must not be left open

COMP1 4 Compensation Input
Channel 1
Connect R and C network for stability

(REAKTR......)
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LITIX" Power TLD6098-2ES Infineon
Multitopology dual-channel DC-DC controller

2 Pin configuration

Table1 (continued) Pin configuration of PG-TSDS0-24

Name Pos. Description Direction

FPWM/FAULT1 5 PWM frequency selector/Fault Input/Output
Channel 1

Connect external R to set PWM frequency
Faults are reported by raising the voltage on this pin

IN 6 Supply Input
Supply for internal biasing
DC/PWMI1 7 PWM adjustment Input
Channel 1

Set Duty cycle of PWM engine or digital input for PWM
dimming

DC/PWMI2 8 PWM adjustment Input
Channel 2

Set Duty cycle of PWM engine or digital input for PWM
dimming

FPWM/FAULT2 9 PWM frequency selector /[ Fault Input/Output
Channel 2

Connect external R to set PWM frequency

Faults are reported by raising the voltage on this pin

COMP2 10 Compensation Input
Channel 2
Connect R and C network for stability

SET2 11 Analog adjust input Input
Channel 2

Load current adjustment pin

Pin must not be left open

If analog adjustment is not used, connect to IVCC pin
PWMO?2 12 PMOS driver for dimming and protection Output
Channel 2

Connect to gate of external MOSFET

Pin must be left open if external MOSFET is not used

FBH2 13 Voltage feedback positive Input
Channel 2
Non inverting input (+)

FBL2 14 Voltage feedback negative Input
Channel 2
Inverting input (-)

(REETA......)
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LITIX" Power TLD6098-2ES

Multitopology dual-channel DC-DC controller
2 Pin configuration

Table1 (continued) Pin configuration of PG-TSDSO-24

afineon

Name Pos. Description

Direction

VFB2 15 Overvoltage/Voltage loop reference
Channel 2

Connect to resistive voltage divider to set the maximum
voltage at output and the short to ground threshold

Input

SWO02 16 Switch gate driver
Channel 2

Connect to gate of external switching power n-channel
MOSFET

Output

SWCS2 17 Current sense/Power ground

Channel 2

Detects peak current through power switch
Power ground for gate driver of SWO2

Input

FREQ/SYNC/SPREAD |18 Frequency select or synchronization
Connect external resistor to GND to set switching frequency
Apply square waveform for synchronization

Input

GND 19 Ground

SWCS1 20 Current sense/Power ground

Channel 1

Detects peak current through power switch
Power ground for gate driver of SWO1

Input

SWO1 21 Switch gate driver
Channel 1

Connect to gate of external switching power n-channel
MOSFET

Output

VFB1 22 Overvoltage/Voltage loop reference
Channel 1

Connect to resistive voltage divider to set the maximum
voltage at output and the short to ground threshold

Input

FBL1 23 Voltage feedback negative
Channel 1
Inverting input (-)

Input

FBH1 24 Voltage feedback positive
Channel 1
Non inverting input (+)

Input

Exposed pad EP Exposed pad
Used only for heat dissipation
Connect to pin 19 (GND)
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LITIX™ Power TLD6098-2ES
Multitopology dual-channel DC-DC controller

3 General product characteristics

3 AR
HImATEE

Absolute maximum ratings

3.1

Table 2

afineon

Tj=-40°C £ +150°C, FRERBEMEN T, EMBFRANGIH FRIEZEME)
RHATEFNR, NHIRIHERE

Parameter Symbol Values Unit | Note or condition P-

Min. Typ. | Max. Number
Power supply input Vin -0.3 - 60 v - PRQ-31
voltage
Voltage at pin SET1, VseT12 -0.3 - 55 v - PRQ-182
SET2
Voltage at pin DC/ Vbe/pwmin2 -0.3 - 60 v - PRQ-286
PWMI1, DC/PWMI2
Voltage at pin FBH1, VrBH12 -1 - 75 v - PRQ-171
FBH2
Voltage at pin FBL1, VeBL12 -1 - 75 v - PRQ-172
FBL2
Differential input VREF1.2(MAX) -75 - 75 Vv VRer1,2Max) = VrBH1,2- | PRQ-173
voltage VesL1,2

Differential signal (not
referred to ground)
Currentatpin FBH1, |/egy1» -7.5 - 7.5 mA VRer1,,=150 mV PRQ-288
FBH2, FBL1, FBL2 /
FBLL,2
Voltage at pin VFB1, Veg12 -0.3 - 5.5 v - PRQ-174
VFB2
Voltage at pin SWCS1, | Vswcsi2 -0.3 - 0.3 v - PRQ-175
SWCS2
Voltage at pin SWO1, | Vswo1. -0.3 - 5.5 v - PRQ-176
SW02
VOltage at pln FPWM/ VFPWM/FAULTl -0.3 - 55 Vv - PRQ'179
FAULT1
VOltage at pln FPWM/ VFPWM/FAULTZ -0.3 - 55 Vv - PRQ'177
FAULT2
Voltage at pin COMPL, | Vcomp12 -0.3 - 55 v - PRQ-180
COMP2
VOltage at pln FREQ/ VFREQ/SYNC -0.3 - 55 Vv - PRQ-42
SYNC/SPREAD
(RBLT;......)
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LITIX" Power TLD6098-2ES Infineon
Multitopology dual-channel DC-DC controller

3 General product characteristics

Table 2 (continued) Absolute maximum ratings
Tj=-40°C £ +150°C, PREREEAEX T, EMERBASIH CREZEMAE)
FAFITEFMR, XABILITHEE

Parameter Symbol Values Unit | Note or condition P-
Min. Typ. | Max. Number
Voltage at pin PWMO1, | Vpwwmo1,2 -0.3 - 75 v - PRQ-181
PWMO2
PMOS output voltage | Vpmosi2 -1 - 10 \Y Vemos1,2= VrBH1,2- PRQ-580
Vewwmo1,2
Differential signal (Not
referred to ground)
Voltage at pin IVCC Vivee -0.3 - 5.5 % - PRQ-45
N =]
/m)SZ
Junction temperature | 7, -40 - 150 °C - PRQ-46
Storage temperature | Tstg -40 - 150 °C - PRQ-47
ESD &S2RE /]
ESD susceptibility Vesp_Hem -2 - 2 kv HBM:ESD PRQ-48
susceptibility,
Human Body Model
"HBM" according to
AEC Q100-002
ESD VESD_CDM -0.5 - 0.5 kv CDM: ESD PRQ-49
susceptibility susceptibility, Charged
inner pins Device Model "CDM"
according to AEC
Q100-011
ESD VESD_CDM_CR -0.75 - 0.75 kV CDM: ESD PRQ-SO
susceptibility susceptibility, Charged
corner pins Device Model "CDM"
according to AEC
Q100-011
2E

1. BB ST ATFES KT SEFIE R o (AT B XTI RABEEFF T T
FERJRER REMIZE 59 AT SE o

2. FEBIRTIFE ST LEIC TEZHE F T KBS TR o BIEFFBR UL
IEETIEER. RIPIIFET BN TELE L FIIRIETTIRIT o
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LITIX™ Power TLD6098-2ES
Multitopology dual-channel DC-DC controller

afineon

3 General product characteristics

3.2 T1ESCE

Table 3 Functional range

Tj=-40°C £ +150°C, FRERBEMEN T, EMBFRANGIH FRIEZEME)

Parameter Symbol Values Unit | Note or condition P-

Min. Typ. | Max. Number
Extended power Vin_ExT 45 - 58 Vv 1) PRQ-51
supply input Parameter deviations
voltage range possible
Power supply input Vin_op 8 - 36 v - PRQ-52
voltage operating
range
Operating voltage at V1,2 0P 0 - 70 v - PRQ-303
pin FBH1, FBH2
Operating voltage VrBL1,2 OP -0.3 - 70 v - PRQ-582
at pin FBL1, FBL2
Switching frequency | fswo 100 - 500 kHz |- PRQ-85
adjustment range
Synchronization low | frreq/syney 100 - 500 kHz |- PRQ-90
frequency capture SPREAD(LF)
range
Synchronization high | frreq/syney 2 - 2.4 MHz |- PRQ-132
frequency capture SPREAD(HF)
range
PWM1, PWMO2 fowmo1,2 150 - 750 Hz - PRQ-213
frequency range
1) Not subject to production test, specified by design
2 ELIEEERA, ICIRBEBEAEI T TF. B EEExXBSIFMIRFLE L7

THEEH o

3.3 PR
Table 4 Thermal resistance
A#ITEFNIR, RBIITIEE
Parameter Symbol Values Unit | Note or condition P-

Min. Typ. | Max. Number
Junction to case Rinhc - 22.3 - Kw Y PRQ-362
Junction to ambient | Rthia - 52.7 - K/W |2 2s2p PRQ-363
Junction to ambient | Rthia - 71.2 - K/W |2 1s0p + 600 mm? PRQ-364

(RBLTH......)
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LITIX" Power TLD6098-2ES

Multitopology dual-channel DC-DC controller

3 General product characteristics

Table 4 (continued) Thermalresistance

AHITESNE, NRILITEE

afineon

Parameter Symbol Values Unit | Note or condition P-
Min. Typ. | Max. Number
Junction to ambient | Rthja - 804 |- K/W |2 1s0p +300 mm? PRQ-365

1) HEENRWLEREBANRFMHT, ELRIKE LENSEN FIE5IHNNKREREMEEENREET) =

25°C FERIhE 1w

2) BEMIRmABEIRHEIEDEC 252p (JESD 51-7) + (JESD 51-5) FIJEDEC 1s0p (JESD 51-3) + FRAMRTE B AR S 14 T RIS |
FATERINERIN, 1ZBIMHTE 76.2x 114.3 x 1.5 mm BIMR EHITE, 252p 1E 2 MIMBRERE (2% 70 wm Cu) F 2 MARE
$AR (2x35um Cu)o TEFRERIEEE NANA T —MEFLIES (BR=03mm, BREEN 25um) , i
TMEM AR EEEJEDEC PCBMIR/Z. TA=25°C; ICTHFE1W

p> WA F LI ERIEIEDEC JESD51 P/t /S, M THEEZ1SE, 151h/A]

https://www.jedec.org
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LITIX" Power TLD6098-2ES Infineon
Multitopology dual-channel DC-DC controller

4 Switching regulator

4 FXRIETER
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LITIX" Power TLD6098-2ES Infineon
Multitopology dual-channel DC-DC controller

4 Switching regulator

Vin 4

VINI:ON‘.I"""""'"I

v
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swo12 4 ; : < > - -
Gate driver enabled T D
enabled -
PWMOL,2 4 , t
PMOS PMOS PMOS
OFF PMOS ON OFF PMOS ON OFF
t
soft start timing diagram_TLD6098-2ES.vsdx
Figure 4 Soft start timing diagram (the linear waveform of VVFBH-VVFBL is an

example of possible scenario)
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LITIX" Power TLD6098-2ES Infineon
Multitopology dual-channel DC-DC controller

4 Switching regulator

VRer N

VREF(10006) [F————=— === === == —

v

« > t
tss
VREF evolution during soft-start.vsdx
Figure5 Virer and Vewnm_exr Wwaveforms during the soft start routine without analog
output adjustment
VRer
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] -
VREF ’:|:|:‘j \
e
—
.
< > t
tss
VREF evolution during soft-start.vsdx
Figure 6 Vrer and Vewnm_exr waveforms during the soft start routine with analog

output adjustment
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LITIX" Power TLD6098-2ES Infineon
Multitopology dual-channel DC-DC controller

4 Switching regulator

4.2 SIS

Table 5 Electrical characteristics

Vn=8VE36V, T;=-40°C E +150°C; FiE BEMNFith, ERBRANGIE FRIEFEME) -

Parameter Symbol Values Unit | Note or condition P-

Min. Typ. | Max. Number
VEREE:
VFB1,2 reference VyrB1,2_ REF 1.568 |1.6 1.632 |V - PRQ-183

voltages (voltage loop)
Current loop reference | Vrer 2(100%) 144,75 |150 155.25 | mV Differential signal (not | PRQ-184

voltages referred to ground)

VRer1,2= VrBH1,2-

VeBL1,2;

Vser1,2= 5V
Current loop reference | Vrers 2(a00) 54.6 60 65.4 mV 1) PRQ-185
voltages Differential signal (not

referred to ground)
VSET1,2 =940 mV

Current loop reference | Vrer 2(0%) - - 10 mV Differential signal (not | PRQ-186
voltages referred to ground)
VSET1,2: 100 mV

Transconductance Im1 - 095 |- mS |V PRQ-600
error amplifier voltage 2)
loop
Transconductance Im2 - 1.6 - msS |2V PRQ-463
error amplifier current
loop
Switch current limit Vswes1,2 TH 80 100 120 mvV - PRQ-187
thresholds
Maximum duty CyCle in DMAX 91 - - % RFREQ/SYNC/ PRQ-70
adjust. freq. mode spreap = 27 kQ
Maximum duty cycle in | Dyaxp) 88 - - % fsw=500 kHz PRQ-71
low frequency sync
mode
Maximum duty cycle in | Dyaxg) 80 - - % fsw=2.2 MHz PRQ-289
high frequency sync
mode
Soft start time tss 1.8 2 2.2 ms 21 PRQ-72
Reference voltage Vowm_ExT - 0.8"Vie | - Vv 1)2) PRQ-588
during PWM extension F1,2 Vowm_ext> Vwm_min

(RBLT;......)
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LITIX" Power TLD6098-2ES Infineon
Multitopology dual-channel DC-DC controller

4 Switching regulator

Table 5 (continued) Electrical characteristics

Van=8VZE36V, T;=-40°C E +150°C ; Fi B BB[EAEXS Fith, [EAREBIANSIH (FRIEFEME) o

Parameter Symbol Values Unit | Note or condition P-
Min. Typ. | Max. Number

Minimum reference | Vewm_min - 315 |- mv |2V PRQ-589
voltage during
PWM extension
Input current at pin IrgH1,2 - 550 800 UA Veghi,2- VrBL12 = PRQ-188
FBH1, FBH2 0.15V

VrBH1,2= 60V
Input current at pin IrBL1,2 - 50 70 UA VegH1,2- VrBL1,2=0.15V | PRQ-189
FBL1, FBL2 Vegi2= 60V
Input current at pln lFBHl,Z - 50 70 ,LlA VFBHl,Z - VFBLl,Z =0.15V PRQ-190
FBHl, FBH2 VFBL1,2: oV

Current flows out of

pin
Input current at FBLl, lFBLl,Z - 50 70 ,LlA VFBHl,Z - VFBLl,Z =0.15V PRQ‘lgl
FBL2 VepL1,2=0V

Current flows out of

pin
Threshold voltage high | Vigp 5 pss - 255 (2.8 Vv 1) PRQ-265
side sensing Vrgniz increasing
Threshold voltage low | Vegy1o 1ss 2.1 2.3 - Vv 1) PRQ-266
side sensing Vi decreasing
Power ViN(OFF) 2.5 - 4.5 v Vindecreasing PRQ-77
supply
undervoltag
e shutdown
Power supply Vineon) - - 55 \% Vinincreasing PRQ-78
minimum
startup voltage
Power supply current | /iy - 8 12 mA Voc/pwmiz2=0V PRQ-430
consumption Vser1,2=Vivee

REREQ/SYNC/SPREAD =

33ko

Repwwm/rauLT1,2= 57 kQ2

no faults detected

(RBLT;......)

Datasheet 17 Rev.1.20

2024-09-27



o .
LITIX™ Power TLD6098-2ES Infineon

Multitopology dual-channel DC-DC controller
4 Switching regulator

Table 5 (continued) Electrical characteristics

Van=8VZE36V, T;=-40°C E +150°C ; Fi B BB[EAEXS Fith, [EAREBFANSIH (FRIESEME) o

Parameter Symbol Values Unit | Note or condition P-
Min. Typ. | Max. Number

SMERFF X BB AR IR =h 23
Gate drivers peak Iswou,2 1 - - A 1) PRQ-192
output current Vswoizincreasing 1V

to4V

Current flows out of

pin
Gate drivers peak Iswou,2 1 - - A 1) PRQ-193
output current Vswoir decreasing 4 V

tolV
Gate drivers output rise | tg swo1,2 - - 20 ns 1) PRQ-194
time CL_SWOl,Z =3.3nF

Vswoizincreasing 1V

to4V
Gate drivers output fall |te swo12 - - 20 ns 1) PRQ-195
time CL_SWOl,Z =3.3nF

Vswo1,. decreasing 4 V

tolVv
Gate driver high Rswo._Hs - 1 3 Q 2)1) PRQ-83
side resistance lswo=-10 MA
Gate driver low side Rswo_Ls - 1 3 Q 2 1) PRQ-196
resistance lswo= 10 MA
1) FETEFR, XEBIRTEE
2)  AHTEFUR, NHIGITHEE
Datasheet 18 Rev.1.20
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LITIX" Power TLD6098-2ES Infineon
Multitopology dual-channel DC-DC controller

5 Linear regulator

5 LKMIETES

ZEEREBE T —MAMIETEE, BTER—TsViat, BTRERMkIEshasHE, Hi@EdIvecs]
fisapcB EHMhAEBNIRE (HIANfRdzHISSAEBED ERS) He.
LR MR TI B8 B ER AR H B SAT AR PR ABTE IV C Can Hh BB AR PR B e AP

MNRIvCcC ERMRE (MRIERIZZ N _EPCBERIEREIRSE) FArBBEMmEBT v, MM IATESEL
BIESMER.

LN BEVEE R/NBEIEBE Vo FHRIEFR BT IVCCE BT [alt Y, Z4EATIESFFIAMIVCCS | f
e,

FEEE—TMRESRERFIBIMIVCCEIM (BIFMICw) , URELMIATSENREEBE,
EBAEE C v ESRIATERT IVCC B EE S 22HY ESR R wecesr) o

Vs

IN IvCC
D Voltage regulator 5

FREQ/SYNC B&——— Clock generator

¢ ’—0 E
g swor | ,
DC/PWMIL B | !
Switching ' i
regulators 1 &2 d
DC/PWMI2 B—— 1 swon |
)

TLD6098-2ES

Linear regulator on TLD6098-2ES.vsdx

Figure 7 Block diagram of the linear regulator

5.1 SNEBFF X MOSFET By R [E{RIP
EFXPWMIESHIONBT B, HRIREHEZHEEHANMOSIREEARFUIBXIS, LUIBSZMOSFETE S
T, XR@ETIEFR—MZERMOSFET, HEXFRERERTIVCCREXIEE Ve w o RRIMAY,

TLD6098-2ESEER T — MNREE(UBERE, HVicF I Vivec m o AT, SEZAMIRIKEIZS. HRIK
g = TEVvec B ENIVCCRIEF B BE Ve moan ERNEFH B,

Datasheet 19 Rev.1.20
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LITIX" Power TLD6098-2ES

Multitopology dual-channel DC-DC controller

5 Linear regulator

infineon

Vin,

Vingow)

Vinjorg)

Vivee

Vivee TH
Vivee_tH D

Vocrewmin,z g

Vocpwmn 20m f————————

Vswor,2 4

R | S——

tss .

Gate drivers disabled

EGate drivers enabled

Gate drivers
disabled

Gate drivers enabled

Gate driver

disabled

Vepwma, 2y

Veewmrau T1,2

h

" Soft start routine

Fohooo

t

Timing diagram of linear regulator on TLD&098-2ES.vsdx

Figure 8

5.2

Table 6

BSRE

Electrical characteristics

V=8V ZE36V, T;=-40°C E +150°C ; Fig B[EMEFT Fi#th, 1EARE

Thresholds and timing diagram related to the linear regulator

MANG I FRIEREME) -

Parameter Symbol Values Unit | Note or condition P-
Min. Typ. | Max. Number
IVCC output voltage Vivee 4.85 5 5.15 v 8V=Vn=36V;0.1 mA |PRQ-58
< lvcc<40 mA
IVCC output current hvee 51 - 100 mA 8V<Vin<13.5V; W |PRQ-59
limit <4.5V; Current flows
out of pin
IVCC dropout voltage | Vivec_pv - - 0.5 v Vin=5V; lvcc<20 mA PRQ-60
IVCC start time tsT - - 300 us 1) PRQ-285
Vinslew rate higher
than 1V/10 us
IVCC buffer capacitor | Cpycc 1 4.7 10 uF 1) PRQ-61
If embedded PWM
engine is used, 4.7
uF has to be chosen
asaminimum
(RBLTH......)
Datasheet 20 Rev.1.20
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LITIX" Power TLD6098-2ES Infineon
Multitopology dual-channel DC-DC controller

5 Switching regulator

Table 6 (continued) Electrical characteristics

Van=8VZE36V, T;=-40°C E +150°C ; Fi B BB[EAEXS Fith, [EAREBFANSIH (FRIESEME) o

Parameter Symbol Values Unit | Note or condition P-
Min. Typ. | Max. Number

IVCC buffer capacitor | Ryycc(esr) - - 0.2 Q 1) PRQ-62
ESR Maximum value given

for regulator stability
IVCC undervoltage Vivee_TH. D 3.6 - 4.0 v Vivecdecreasing PRQ-64
switch-off
threshold
IVCC undervoltage Vivee_TH_ - - 4.5 v Vivecincreasing PRQ-65
switch-on
threshold

1) FHETEFNR, NHIRITHEE

AE EEIPESEHFHEMOSFET, BERIFIEN THIENEBEV s n MM FEREMvce_TH D

Datasheet 21 Rev.1.20
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LITIX" Power TLD6098-2ES Infineon
Multitopology dual-channel DC-DC controller

6 Switching frequency setup and synchronization

6 FxrmEiGEMRE L

DC/DC FF#HTEET I M FREQ/SYNC/SPREAD 5| B b A0 R PS8 350 3% 3 | BB MM 2 B SR B,
ZREFEE— M BINEHE, LA HREMESRIIET TR,

BB, BRI X B E oS,
RIS, BEIET I TR TIE OISR

. A SRR frgsncsow (SRS L)

. S IRETEE frgsnosmenonn (BIIEIH S

FERLEBEZ I, BETHIRBIE RN, TSI H T a B

TLD6098-2ES
Spread spectrum
modulator
FREQ/SYNC/SPREAD [ Clock generator »
—> Swo1
DC/DC
] L Gate
Multiplexer > switching dri
river
regulator
Clock frequency — SWO02
detector
Oscillator and synchronization block inside TLD6098-2.vsdx
Figure9 Diagram of switching frequency adjustment and synchronization blocks

AT IEA NI, HEMRERNIERIEEK, SW02 5 swol B{utfR.
XELRE SWO2 RUBUEETEIAEXTF SWO1 B 1/(2*fawo) FIZEIR,

6.1 fEFRSMEREB RIS B FF XM E
FETE FREQ/SYNC/SPREAD 5|l _EAYEEFEES FT1ETY DC/DC FUSIER, H iz 2R EMBGHI2s.
RE BIEMTRBIMP A XIME B EZ BHXRE

1
1.11-107° ‘RFREQ/SYNC/SPREAD)

f =
SwW (

R & B FEMNH RN RIARKAEZ BN XRE

1
Jsw = — 2
(1 11-107°- RFREQ/SW\TC/SPREAD) 2
Datasheet 22 Rev.1.20
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LITIX" Power TLD6098-2ES Infineon
Multitopology dual-channel DC-DC controller

6 Switching frequency setup and synchronization

550 T N
—#— spread spectrum ON
500 N ~fe— spread spectrum OFF
%
\ \
450 .
\
400 = X
\ \\
= N\ \
T \ \
= \ N
o N\ N\
7 300 .
\\«, \‘\
250
200 -
% ¥
N 3
150 —— i
N ¥
W
100
10° 10! 10
R‘—,u SYNE ‘—PH,:I:-"“'
Figure 10 Switching frequency versus Rereq/sync/spreap

6.1.1 SIS

Table 7 Electrical characteristics

Vin=8VZE36V, T;=-40°C E +150°C; FRE BB[EMEXT T, IEREBFRNSIH PRIESEME) o

Parameter Symbol Values Unit | Note or condition P-
Min. Typ. | Max. Number

SWItchlng freq uency fSWO_SSM(OFF) 288 333 378 kHz RFREQ/SYNC/SPREAD: PRQ'277

27 ko
FREQ/SYNC/SPREAD | /kgeq/sync/ - - 3 MA | Vrreq/sync/spreap=0V | PRQ-86
output current SPREAD Current flowing out of

pin
FREQ/SYNC/SPREAD | Vigeo/sync/ 072 |08 088 |V RFREQ/SYNC/SPREAD = PRQ-87
output voltage SPREAD_SSM(OFF) 27kQ

6.1.2 227

BITASIRA B ERE TIMLPRIRITZEE (F<30 MHz) BEBHOERIES

ZRAR BB AR ST SRR TN, AL R B RN S ERRENEBE— S L
o

TSR = ATEERARTIES, SRS E, HOSREEMIZEER QEMARREN) o

Datasheet 23 Rev.1.20
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LITIX" Power TLD6098-2ES Infineon
Multitopology dual-channel DC-DC controller

6 Switching frequency setup and synchronization

fswo A
foEv
fsw_ssm(on)
........ ; ————— —- ————
]
)
foEv !
|
]
__________________________________ |
]
|
]
)
]
]
]
|
]
|
)
: >
< o t
1/frm
Spread spectrum modulator characteristic.vsdx
Figure 11 Spread spectrum modulator characteristic
6.1.2.1 BB
Table 8 Electrical characteristics

Vin=8VZE36V, T;=-40°C E +150°C; FRE BB[EMEXT T, IEREBFRNSIH PRIESEME) o

Parameter Symbol Values Unit | Note or condition P-
Min. Typ. | Max. Number
Average switching fowo_ssmon) | 288 333 378 kHz |? PRQ-84
frequency RFREQ/SYNC/SPREAD =
2.7kQ
Modulation frequency |fey 13.5 15 16.5 kHz |V PRQ-88

1.8 k2 < Rrreq/sync/
spreap = 9 kQ

Frequency deviation | fogy 0.09*fs |0.15*fs |- kHz |? PRQ-89
Wo Wo 1.8 kQ = Rrreq/sync/
spreap = 9 kQ
FREQ/SYNC/SPREAD | Vereq/syncy 0.72 0.8 0.88 v RFREQ/SYNC/SPREAD = PRQ-385
output voltage SPREAD_SSM(ON) 2.7 kQ

1) Not subject to production test, specified by design

6.2 55 588 EE (RMER)

yD %ﬁ)ﬁ%& EJ ﬁ1ﬁ5)ﬁﬁ§'—f:}ﬁ fFREQ/SYNC/SPREAD(LF) W ’ #E IJ_'_I § HST:E EJ igﬁ)\ IJ_'_I § Hfr:}'_E'_ DCFREQ/SYNC/SPREAD|j;—I 4
NI FF R ST S 5FREQ/SYNC/SPREADS | Bl_E Y 4MERAS SRR -
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Multitopology dual-channel DC-DC controller

6 Switching frequency setup and synchronization

9N5R FREQ/SYNC/SPREAD ERYE[EREE R NEE, REKNEISMERRT R
o 1ERKHHRIE] RFPHMINGE BE Vereg/sine/spreanit),
i ﬁHi.T(;':F,H\H |E|j Eigﬁ)\ﬂ?& EEEF EEE VFREQ/SYNC/SPREAD(L)O

VERreo/syNC/SPREAD _
| trrReo/syNC/sPREAD = 1 / FrREO/SYNC/SPREAD
tFREQ/SYNC/SPREAD(ON) := >
DCswo = £FREQ/SYNC/SPREAD 1 tFREQ/SYNC/SPREAD(H)
i
I |
V/FREQ/SYNC/SPREAD(H) / \ / \.
/ \ / \
V/FREQ/SYNC/SPREAD(L) 7 \ / \
t
Timing diagram in synchronization mode.vsdx
Figure 12 Timing diagram when synchronization mode is enabled
6.2.1 BSFE
Table 9 Electrical characteristics

Van=8VZE36V, T;=-40°C E +150°C ; Fi B BB[EAEXS Fith, [EAREBFANSIH (FRIESEME) o

Parameter Symbol Values Unit | Note or condition P-

Min. Typ. | Max. Number
Synchronization input | Vegeg/syney 3.0 - - v - PRQ-91
high voltage SPREAD(H)
Synchronization input | Vegeg/syney - - 0.8 v - PRQ-92
low voltage SPREAD(L)
Synchronization input | DCereq/syney |40 - 60 % 1) PRQ-94
duty cycle range SPREAD

1) Not subject to production test, specified by design

6.3 55 \fereEY (S5EE)
B IREERAMAIE, ENEUEARMIERREDTTI,

W RN EE R S STR RSB frreq/svne/sPreaprr) R, NI(ERES SRS
FREQ/SYNC/SPREAD 5 |fl_E RV B [E (B BB T SR4NEF 1= TrI4EE,

Datasheet 25 Rev.1.20
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LITIX" Power TLD6098-2ES Infineon
Multitopology dual-channel DC-DC controller

7 Analog output adjustment

7 Rk AR

FEE ] LU WTAERZ SETL,2 51D (Vserno ) ERIEINEBESRIAEE FBHL,2 1 FBL1,2 5|l Z [B]AVEE
BEIE Veer1o (ammsimmsmn) .

R AR RS MREMIIHITH, BEZEEEEAXR.

INSRSETL,25 | H LRI EB R T SETHINBETLF K IERNFEVserramosw>  WSWO1,2 NMOSHIR IR EHES 15 4%
2Ho

SET1,2 SIRIATUERZRN S TV seronomm BV EBIE  (FISNIESETL,2 5IHIZERERIIVCC 51/) , LAHBRIIL BB
T IHEE,

SET125 |l LR BES M NIBENERESEE, BT AN TEM T

VrBH1,2-VFBLL2 A

V/REF1,2(100%)

VREF1,2(40%)

V/REF1,2(0FFSET) fmnmmmmmmm I I

»

VsET1L,2N05W) VSET] 2(0%) V/SET1,2(40%) VSET1,2(100%) Vsers.2
the 0% Vspriz — 0.1V 100%

driver dimmin Vrer12 = - 1z dimmin

disabled & :

Analog dimming with TLD6098-2ES.vsdx

Figure 13 Relationship between V11, and the respective voltage Vieri,2
SETS|FNAPT LUEIEZISMERABIEEE (BB LETELEDIRIR ) SKR#HITHRIRIF,
7.1 B

Table 10 Electrical characteristics

Vn=8VE36V, Tj=-40°C E +150°C; FiE BEMN Fith, ERBRANGIE FRIEZEME) -

Parameter Symbol Values Unit | Note or condition P-

Min. Typ. | Max. Number
SET1 SET2 input Vsetiomoow) |- 2.2 - Vv 1) PRQ-596
voltage 100%
SET1 SET2 input VSET1,2(4O%) - 940 - mV 1) PRQ'599
voltage 40%
SET1 SET2 input VsET1,2(0%) - 100 - mv |Y PRQ-598
voltage 0%

(RBLTH......)
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LITIX" Power TLD6098-2ES Infineon
Multitopology dual-channel DC-DC controller

7 Analog output adjustment

Table 10 (continued) Electrical characteristics

Van=8VZE36V, T;=-40°C E +150°C ; Fi B BB[EAEXS Fith, [EAREBIANSIH (FRIEFEME) o

Parameter Symbol Values Unit | Note or condition P-

Min. Typ. | Max. Number
SET1SET2 input VSETl,Z(NOSW) - - 50 mV - PRQ‘597
voltage no
switching activity
1) Not subject to production test, specified by design
Datasheet 27 Rev.1.20
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LITIX" Power TLD6098-2ES Infineon
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8 Dimming functions

8 WYEThak

TLD6098-2ES #RMEF MAXHAN (B M@EE—) , BAFAEES (PwM) HitHER.

XMBFIEF FREMENTIIER (MR LED NRE) , MAXSHLED =ENEHIER.
i BB A B R BB AR IEDC/PWMIL,25 | Bl _E B (S S TR 1E:

v BEFHHESHE STHmRER

o IRINEBEERA G0, FEER FPWM/FAULTL,2 5B LAY BB PR ES AR SRR,
XENREER MBE LHEE, FEEITIItES MEE LEER, REEMBEZENXR.
St F&E@E, DC/PWMIL25 M ERRER B ERFUEENEE FREILIRE, NTATA:

«  SNREBESTF DC/PWMIL2 NBESBEV ocpwion mIEIE ST ELISE A 100%

v MNRBENTFENMFEE (VogrwminonTVocrwmen ) ZI8], MPREPWMIEFEIHEEREE
o SNEREBERTF DC/PWMIL2 B N EBIEAEREE T HIMEVY ocpwmiorn WIEFE S = EEFT 0%

HIEFCIVREMBUERS, PWMIESHEHFXIAT 28R IR ch a3 FAE N EiE Ry PMOSHt R IXBhes, HA
TEICThRERR N Ao

RNT AFEPMOSTER A BE T REER, PWMO1, 2R IXsH28 A 1E BB RIEEEIFBHL,25 B0, 40
REBEVisn =T Viee, SN IREZSHIVCCS |FIMEER,

EESMNMEERNPWMIE Y ONIRESHEE, HEAIPMOSH fRE /3 PWMO % H EE.EONJ%%F\VPWMOLLON (&)
VPWMOl,Z,ONZ:ﬁE1E\Ea:OV) o

8.1 BSR4

Table 11 Electrical characteristics

Va=8VZE36V, T;=-40°C E +150°C ; FiE BB[EAEXS Fith, [EAREBIANSIH (FRIESEME) o

Parameter Symbol Values Unit | Note or condition P-
Min. Typ. | Max. Number
PWMOL, PWMO2 peak | /pwmon.2 2 5 - mA |7 PRQ-199
output current Veghio= 14V
Vewmor 2 increasing
Vewmo,2(on) + 0.5V to
Vewmo1,2on) + 3.5V
CLpwmo1,2=3.3nF
Current flows out of
pin
(RBETR......)
Datasheet 28 Rev.1.20
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8 Dimming functions

Table 11 (continued) Electrical characteristics

Van=8VZE36V, T;=-40°C E +150°C ; Fi B BB[EAEXS Fith, [EAREBIANSIH (FRIEFEME) o

Parameter Symbol Values Unit | Note or condition P-
Min. Typ. | Max. Number
PWMO1 PWMO2 peak IpwMo1.2 2 5 - mA |7 PRQ-200
output current Veghio= 14V
Vewmo1,2
decreasing Vewmo1,200r F)
-0.5Vto

Vewmo1,2(0FF) - 3-5V
CLpwmo1,2= 3.3 nF

PWMO1 PWMO2 gate tr_PWMOL,2 - 2 6 us 1) PRQ-201
drivers output rise time Veghio= 14V

Vewmor 2 increasing
Vewmo1,2¢0n) T 0.5V to

Vewmoz,2(0n) + 3.5V
Crpwmo1,2=3.3nF

PWMO1 PWMO2 gate tF_PWMOL.2 - 2 6 us 1) PRQ-202
drivers output fall time Veghio= 14V

Vewmo1, decreasing
Vpwmoz,2(orF) - 0.5V to

Vewmo1,2(0FF) - 3.5V
Cpwmo1,2=3.3 nF

PWMO1 PWMO2 Output VPWMOl,Z(ON) - VFBHl,Z VFBH -5V 1) PRQ‘203
voltage ON state -6.5 Veghi 2> 7.5

PWMO1 PWMO2 Output VPWMOl,Z(OFF) - VFBHl,Z - Vv 1) PRQ'204
voltage OFF state VegH12=14V

1) Not subject to production test, specified by design

8.2 #=F PwM BN

TLD6098-2ESHE MEBEHE— N E AWM, ATFRAHRFEAHILEDERFIYER
MPFHBUTEM, S MBEEBRIRFIL DC/PWMIL2 5| LRV FPWMIANES:

+  DC/PWMIL,2 5|l EBITR/NEBIEARTFV ocpwmnaiorn

+  DC/PWMIL2 5|l EBIRABES TV ocrmminaon

+  DC/PWMIL,2 ERIERASAZ/NNTF 1 kHz

v SR EME IR

SNSRIRF BB MBIRTUH B Vocpun= T Vocpwmon, WINMOSHITRIXZNZR4RZ AR, PWMOS|RIRYEBES
Vewmoony; &l NMOSHATRIRZh23#RZEFE, PWMOS|BIRYERIE /9 VPwmo(oFF).
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LITIX™ Power TLD6098-2ES
Multitopology dual-channel DC-DC controller

8 Dimming functions

8.2.1
Table 12

BSRE

Electrical Characteristics

afineon

Van=8VZE36V, T;=-40°C E +150°C ; FiE BB[EAEXS Fith, [EAREBIANSIH (FRIEFEME) o

Parameter Symbol Values Unit | Note or condition P-

Min. Typ. | Max. Number
DC/PWMIL, DC/PWMI2 | Vpe/pwmiraion) | 4-0 - - Vv - PRQ-205
input voltage high
threshold
DC/PWMIL, DC/PWMI2 | Voe/pwmin2(0FF) | - - 0.8 v - PRQ-206
input voltage
low threshold
DC/PWMILDC/PWMI2 | Ipc/pwmiz2 - - 200  [uA Voc/pwmiz2= Vin PRQ-207
input current
DC/PWMI1 DC/PWMI2 Inc/pwmin,2 - - 1 A Voc/pwmiz 2=0.8V PRQ-208
input current
DC/PWMll DC/PWM|2 tDC/PWMll,Z(ON) 6 - - us - PRQ'209
minimum ON time

8.3

RNEPWMS|E

NEPWMS | EENER E R S MIERIZRE R FEBIRDLEDSR RN GRS, ©r-EM
KM ST RNARNABOREEIES] (PWM) o —NEIRERIN AR BETEHATAEREIE T AfE

Rz H S S E RS 250

SFEFMEE, NEPWMIRANINEETEDC/PWMIS | B AYER[EFEDC/PWMIEE N EE[E 0% I8 HE Vo pwmi 200 FH0
DC/PWMIE N\ EE[E100%1R 5t VDC/PWMl,z(lOOO/Q)Z[ET.I BB Fo

ZRBEREZRAPWMESHIAZEE, S=EEDHERInocrimo

DCpwwos,2 4

100%

0%

A

»

V/Dc/PwMin,2(0FF)

! Vb pwmiL,2(0%)

V/De/PwMIz,2(100%)

P

Vpe/pwMi(oN)

Digital dimming
VewmMo1,2 = V/PwMo1,2(0FF)

Embedded PWM engine working window

Digital dimming
VewmMo1,2 = V/pwMo1,2(oN)

Duty cycle vs PWMIn voltage.vsdx

Voc/pwmiz,2

Figure 14
Datasheet

30

Relationship between Vpcpwmiz,2and dimming duty cycle
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8 Dimming functions

MRBEHAREPWMIAFEINEE, N PWMO1,2 5IRIBVIT AT :

«  PWMO1,2 BB[E7E PWMO1,2 HiH FBBIE ON ARZV swmo120mFA PWMO1,2 Bt BB E OFF RSV pwmor 200rp)
ZI81]iR

v PWMOL1,2 FFRSAFREURTF FPWM/FAULTL,2 5| B A9 EEPRE

v PWMAEZEERE VDC/PWMIL,2 SR _EBYEBELR 14 IR EE

A FEERSZAANE PWM 512, H3aH] PWMO1,2 5| _ERYEBE A Vewmor a0 o IETETE
FPWM/FAULTL,2 FRYEBPAZS AR F

o ERRNEPWMS | ERISAER
v TERPEIREHAIE, BAFPWM/FAULTL,25 | EREFMARER R R,

v BASEAENEE R BEERIRRE,

SN FPWM/FAULTL,2 5| EAYEERRAL T FPWM/FAULT SFRESEER rrwmrvrwA, NIEEEEB L TITH:
+  PWMS|ZERISAERTE founoSCEIRTAEE

o WRKMEIMEE, MSTE FPWM/FAULTL2 511 ELUE HH S =Lk

v BEMFEREZA, HEBEIRSBONIE (FHAERETRIPNHEEIEES PER)

[EEY, 405R FPWM/FAULTL,2 5|R#) ERYEEBEALF FPWM/FAULT {ERFB(ESEEIR rrwmravire)

»  PWMS|ZRSNERT fwnoSCREIRNTFEE

(3)
o HIEIRETE FPWM/FAULTL2 SIHIE, (B8 E1SEMIET
o BEETHERSE[RIATHEENEBRE, RNEPWMALEIZHINE R BT
UTARITE:
Jpwmo HR = = 1
7.4-10 'RFPWM/FAULT)
EEBER FPWM/FAULT(H);_E.-.
JSpwmo LR = - 1 (4)
(7.4-10 'RFPWM/FAULT)
EEBER FPWM/FAULT(L):;.-E.-:O
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8 Dimming functions

800

T I —
Low resistor set
®\ ) High resistor set

700
500 \%Q
Eg 500
£ 400
300 g{
200 - | \\E
o
100 )
1 10 100
RFPWM/FAULT [ke2]
Figure 15 Relationship between Repwmraurand the frequency of PWMO
TREETFPWM/FAULTS | Bl ERNEBREE ZBINESR.
Table 13 Resistor differences on fault pin
Repwm/FaULT(H) Repwm/FauLT(L)
Fault report Each fault reported with a dedicated duty |The faults are reported by raising the

cycle on the respective FPWM/FAULT1,2 voltage on the respective FPWM/FAULT1,2
pin until the faulty status is removed

Voltage loop Disabled Enabled

Datasheet 32 Rev.1.20
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LITIX™ Power TLD6098-2ES
Multitopology dual-channel DC-DC controller

afineon

8 Dimming functions

BSEHE

Electrical characteristics

8.3.1

Table 14
Vin=8VZE36V, T;=-40°C E +150°C ; Fi B BIEAEXIFith, [EREBRANSIH FRIESEHME) -

Parameter Symbol Values Unit | Note or condition P-

Min. Typ. | Max. Number
DCPWMI1 DC/PWMI2 Voc/pwmin2 |0-965 |1 1.035 |V Vivee=5V PRQ-211
input voltage 0%
dimming
DC/PWMI1 DC/PWMI2 Vbey 3.53 3.6 3.67 v Vivee=5V PRQ-212
input voltage PWMIL,2(100%)
100% dimming
DC/PWMILDC/PWMI2 | Roc/pwmi 2 15 2.5 3.5 MQ | Vocpwmina=4V PRQ-434
equivalent pull down 1)
resistor
PWMO duty cycle DCpwmo 8 10 12 % Vewm = 1.26 V PRQ-112

Vivee=5V

FPWM/FAULTL, FPWM/ | Vepyuy 072 |0.80 |0.88 |V - PRQ-214
FAULT2 FAULT1,2(REF)
reference voltage
FPWM/FAULT]., FPWM/ IFPWM/FAULTl,Z - - 3 mA VFPWMl,Z =0V PRQ'215
FAULT2 output current
PWMO1, PWMO2 fowmow,2 315 345 375 Hz Repunin 2= 3.92 kQ PRQ-216
dimming frequency
PWMO1, PWMO2 fowmo1,2 315 345 375 Hz Repwwm/FauLT1,2= PRQ-374
dimming frequency 39.2kQ
DC/PWMI duty cycle | npc/pwmi - 10 - bit 12) PRQ-313
resolution
FPWM/FAULT high Repwm/rauLT(H) | 18 - 90 kQ |V PRQ-590
range resistor
FPWM/FAULT low range | RepwmrauLt) | 1-8 - 9 kQ |V PRQ-591
resistor 2)
1) FRTEFR, XEIRITEE
2)  FHEHTESNE, NHRIRIHEE
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9 RIFFEENSEEE

BIEZE PWMO1,2. IVCC 1 FPWM/FAULTL1,2 SIHIRIRZSKIRAIMIEIE R, OB EM I MIEEIENIRS,

BENEMNMEEERNEILTE RS2 Ak IRsh2sH EEFPWM/FAULTL,25 | R &5 HFE :

o XEHIRZER

«  VFB1,2 5|HIEE
o IR

«  FBH1,2 3|HIEE
o TR

1B G AL FPWM/FAULTL,2 5B ERVBBEA B EV rewmrauiriamun RIR SR, B8RS B L B
EURFEZEI FPWM/FAULTL,2 5| BBV EEPE 2R,

FPWM/FAULT1,25 | iIAIRS AT LIARE G2 51E, EXMIBERT, HTEIEFPWM/FAULTL2MHITHI20050
NSz EfER— 1 REEEEFE (/M0 kQ)

PWMO1 2R IR Eh3S7E LA T IER NG BIPMOSTRE NOFFIRE, LIBTA A E SDC-DCHiH Zi8/801E#

+  VFBL,2 5|HEE,

+  FBH1,2 5|RIEE

o TR

DR O B 1

R EBMERT, PMOSTEt HREIRRE NOFFIRES, HETEUTERHFTHREENONRKRS: =
traurBYIE], BFRtss, KNMIER S BIHBR.

9.1 SIS

Table 15 Electrical characteristics

Vin=8VZE36V, T;=-40°C E +150°C; FrE BB[EMEXT T, IEREBFRNGIH PRIESEME) o

Parameter Symbol Values Unit | Note or condition P-

Min. Typ. | Max. Number
FPWM/FAULTL,2 output | Vpyw 4 - - v 2 PRQ-609
voltage with fault FAULT1,2(FAULT)
Fault period trauLT 9 10 11 ms 1)2) PRQ-133

1) REZFEFNR, HIRITEE.
2)  REFEFNE, BIRIHEE.

9.2 X EE R

FERR B A M TR (R I 1N 1818 S 32 52 B8 HA (8] BR AT B RV =2,

S MBIETEVFBL,25 | IR BB EAR T Xt X B& B8 R B A8 B LE A B=

B Vrer2 s20 BY FFEEBTEHS T X AT R IR RZ BT 8] t sac_rr. stpscmsmetianesec 95, MRS DIIEF. R
RIBThEEREY VFBL,2 5|1 ERYEBIEE T (Vesiosos + Viero sac_nvst), NIERFRIKFE

EREEHIIES, WSRO NWEZRE, 3 H FPWM/FAULTL,2 5IBIRYEEEIRIFTEY FPwM/FAULTL2(REF) 0
ST ITERAI R N2
1. FPWM/FAULT1,2 5|l EBIEBEFAEZE Verwmravimioraoin > TFERBTIE]IAT tse
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2. Zdts2cHtiElf, RITHRBEhEF

3. THEHEMIERLAR, ZEHICEBE Ve,

NRBFENAFE, WEEZIE, SWBEEHRBR. FTILTE FPWM/FAULT 5
Ml EERM AR, XMEFEHERERN.

WrB1,24
\AFB1,2_52G_HY: \ /
Y
VurB1,2 s26— \ /
t

Lfault tfault trault

Vpwm/FaULT1,2 4 < >ie »le >
ts26 tss tss tss

V/FPWM/FAULTL,2(HIGH) h T T -

VFPWM/FAULT1,2(REF) — —

Y

Vswo1,24
) Gate driver | = | Gate driver |= | Gate driver )
Gate driver enabled disabled |2 disabled 12| disabled Gate driver enabled
S2G - TLD6098-2ES.vsdx t
Figure 16 Timing diagram during short to ground detection

—BDC/PWMIL,2 5| _ERY %Eff&a:VDC/PWMu,z(OFF)a Fh BB M BT R AN R 5T B
FRIEREMERT, ASQNXTHITEE, HDC/PWMIL25 | EAYEBERTF

Voc/pwmin2(0rr) BT B 40

9.2.1 SIS

Table 16 Electrical characteristics

Vin=8VZE36V, T;=-40°C E +150°C; FRE BB[EMEXT T, IEREBFRNGIH PRIESEME) o

Parameter Symbol Values Unit | Note or condition P-

Min. Typ. | Max. Number
Fault time with short | tsy 72 8 8.8 ms |¥ PRQ-134
to ground
Short to tSZG_RT 4 - 20 Us - PRQ-].Z].
ground

reaction time

Short to ground Veg12 s26 93 100 107 mvV Voltage decreasing PRQ-218

voltage threshold

Short to grou nd VFBl,Z_SZG_HYST - 5 10 mV 1) PRQ'219

voltage hysteresis

1) Not subject to production test, specified by design
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9.3 W ERBERT
IRHE FPWM/FAULT1,2 S|l - {FEARYEBRE, Zi@iE R b iRas S I [E 40 M 2k fsE A R 2B B8 [ IR B SCE BB [ £ 1A

o

WNRIERZEIFPWM/FAULTL,25 | BRI BB PRTE RepwnravireSE I, MR ELLIREIWE A, FERVFBLVFB2EE
BB Vi1 ov. HVFBER[ERET HLFERS, 1M ZIEPE,

BERNA:

o BAERZEYViewmsravir T B Virwwraviriaraotn > FERITIT EMPERT (8]t ovrs
2 HHENAT NMOS Mtk IR EH2S trau BT 18]

traor Zf5, IRBEFNE VFB1 ,2 ERIEE, tNREeNAET ( Vvrg12_ov - Vvre12_ovmvs) s NWESZnE, &
N EF B IRERIZER,

INSREHES FPWM/FAULTL,2 5IBPRYERBETER rewmrancri SEEIA, ABABNMEDC/PWMIL,2 51R LRV EAETF
Vbe/pwmin,2(0FF) » 'li?,AIﬁ,)ﬂl "'Jﬁilﬁao

Wre1,2 4
VrB1,2_0ov T
l./wlal,z_ov_i»lls+ e
e
Vepwm/FauLt,2 4
Vepwm/FAULTL2(FAULT)
Vepwm/FAULTL2(REF)
PN t
tovre
szmlil tfault tfault tfault
Gate driver enabled Gate driver disabled Gate driver enabled Gate driver disabled Gate driver enabled
. >
OVFB-HR TLD6098-2ES.vsdx
Figure 17 Timing diagram during overvoltage detection
R EZE FPWM/FAULT1,2 S|BIRY EEBH?‘_RFPWM/FAULT SEEN, ZBRENEEINEE AT EBER

HR— MR ENBEE,

9N5R DC/PWMIL2 5B ERVEBER TV oc/pwmn o, RBERIITHUIT

% VFB1,2 5| ERYEBER T Vesro wion B, FBREIFERIZEE T, HAY FPWM/FAULTL2 51 LMY BEAZE
Vepwm/rauLTL 2(FAULT) ©

BEE SR VFBL,2 318 _EB BB E AR TV o1z o, MISTREBERBEER, TELEHET,
FPWM/FAULT 5| Bl _EBY BB E 79 Veewmyrauiri 2rerro

N5 DC/PWMIL,2 3B BB EARTF Vocrwmnaon, MEBERIFT T

% VFBL,2 5| B EREBES T Viero wion BT, EBEIFERIZE AT, FPWM/FAULTL,2 5|HIRYEBIERIFIE
Vepwm/rauLT12(REF) ©

BER =S VFB1,2 SR _ERYEBERIBFIR TV rero wiorr, AISREBEMRE TN, FELLFHT,
FPWM/FAULT 5|l LRI EB[E1RIF N Vepwm/FAULTL,2(REF)0
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infineon

Vrp1,24

VArFB1,2_REF

VvFB1,2_vM(ON)

VVFB1,2_VM(OFF)

Y

VrpwmiFauLT1,2 4

VFPwM/FAULTL,2(FAULT)

VepwM/FAULT1,2(REF)

A
Vswo,21

Gate driver enabled

OVFB-LR-TLD6098-2ES vsdx

Figure 18 Timing diagram in voltage regulation

9.3.1 BSR4

Table 17 Electrical characteristics

Vn=8VE36V, T;=-40°C E +150°C; FiE BEMN Fith, ERBRANGIE FRIEZEME) o

Parameter Symbol Values Unit | Note or condition P-

Min. Typ. | Max. Number
VFB1, VFB2 overvoltage | Vg1 ov 1.568 |[1.6 1.632 |V Voltage increasing PRQ-217
threshold
VFB OverVOltage VVFB_OV_HYS 180 200 220 mV 1) PRQ-323
hysteresis
VFB1, VFB2 input Ivrg12 -1 -0.1 1 LA Vig1,= 1.6V PRQ-221
current
VFB1, VFB2 voltage WeB12 vmon) | 145 15 1.55 v Voltage increasing PRQ-408
mode ON thresholds
VFB1, VFB2 voltage Weg12 wmore) | 1.3 135 14 v Voltage decreasing PRQ-409
mode OFF threshold
Fault time with tovrs 3.6 4 4.4 ms |¥ PRQ-135
overvoltage

1) Not subject to production test, specified by design

9.4 FBH 5|53 E

wmiE G RIPEE, BJBALE FBHL,2 511 E B I BE,

CEliE

Datasheet

37

HMPEAYIR & BUR T ZEE S FPWM/FAULTL,2 5189

Rev.1.20
2024-09-27



Car
LITIX" Power TLD6098-2ES Infineon
Multitopology dual-channel DC-DC controller

9 Protections and fault management

HEBEV renom T FBHL,2 T ESEEV reromBY, AMEI FBHL,2 5IMIS EHFE; 2 EBE Ve AXTF FBH I
EREBFEHREY reria0fY, IR

£ FPWM/FAULTL,2 5| L E— B, TR e SCENEY, BESME U TR

v BFERNAY NMOS HiiRkIKEH2S

o+ 3 FPWM/FAULTL,2 5IBI BB EF S ZE Veswwravirs arauin FHHFEE trpn BY 8]

i EtFAULT %,HHE ) %%{LH‘QE VFBH1,2 ZEI'EIZ:?{}}?E%? VFBHl,Z(L)

VirsHi2 &
VWFBHL,2(H)
-
VWFBH1,2(L) —
=
tfault tault tault
Vepwm/rauti,2 4 _ leen
VFPWM/FAULT1,2(FAULT)
VFPWM/FAULT1,2(REF)
.
Vswon 4
Gate driver enabled Gate driver disabled Gate driver enabled
t
OV_FBH_HRES_TLD6098-2ES.vsdx
Figure 19 Timing diagram during overvoltage on FBH1,2 detection with RrpwmrauLt(n)

used on FPWM/FAULT1,2 pin
% FPWM/FAULTL,2 5| B _ERYERBEAL TR rewmravcr SEEIIBY, IBIEXT HPERY R 20T :
v BFERNAY NMOS iRk IKEh2S
o« AR FPWM/FAULTN 51 BIBY BBIEFHS = Veewwsravirsaavn
vt ARG, 23MHIQE FBH S LM B EREMASE T Vienaw
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infineon

VvepH1,2 4

VArFBH1,2(H)

WrBH1,2(L)

Y

Vepwm/rauLt,2n 4

VEPWM/FAULT,2(FAULT)

traULT

trAULT

trAULT

A 4
Y

VFPWM/FAULTl,z(REF)

Y

Vswou1,2 A

Gate driver enabled

Gate driver disabled

Gate driver enabled

Y

OV_FBH_LRES_TLD6098-2ES.vsdx

Figure 20

94.1
Table 18

Timing diagram during overvoltage on FBH detection with Repwm/rauLt()
used on FPWM/FAULT1,2 pin

YR HARY, BEBINERIZEEFBRN, HIE FPWM/FAULTL,2 5| BIBYEE EREAK Z= Vipwm/FAULTL2(REF)0
NRENBIRIZEREHINHIE, ©aPMIRE Nt iTE, ARREEHRB.
BNfEDC/PWMIL,2 5B _ERYEBIEAR T Vocrwmnoorm, B MEIHEE,

BSRE

Electrical characteristics

Vin=8VZE36V, T;=-40°C E +150°C; FRE B[EMEXT T, IEREBFRNGIH PRIESEME) o

Parameter Symbol Values Unit | Note or condition P-

Min. Typ. | Max. Number
FBH1 FBH2 VEBH1,2(H) 70 - 75 v Vesni2 increasing PRQ-414
overvoltage upper
threshold
FBH1 FBH2 Vesh1,2() 65 - - v Vi decreasing PRQ-415
overvoltage lower
threshold
Fault time FBH trpH 5.4 6 6.6 ms |7 PRQ-329
1) Not subject to production test, specified by design
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9.5 Ran HH o

WS ERFEAHARESRRAH, MREREIHHIINE. B ANEI R RAHTIIERARIES
E

Eﬁtl:'l /}lﬁ_u)njyj"é/l\ ﬁ'x_Lﬁ_ﬂzﬁﬁo
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FERZEY NMOS iR IR Eh 28

2 FBH1,2 # FBL1,2 FRIRBYEBIEPEE (Voc_soom - Vo ws) LATBY, {RIFHEBR. LLLES NMOS 5 |BIIRcHEZ R B
F3, PWMO1,2 5|HIRYEEEIRER A ThRERE R T,

HEEBEEMARIPARESSH PMOS 1T #, ARITSIZREEL T T RSHETE, BIERERTF
FPWM/FAULT 5|t _E{# FARYERFE,

% FPWM/FAULT1,2 5| il _EAYEBREALFR FPWM/FAULT(H):;'E:WETJ) BEXT SRR R0

o ENETRIRE

«  ZEF NMOS MR IREhZEHAE PWMO1,2 51 R _EBYEBEIRAZEV swmo0rn
o —B (Vrer2 - Vesiiz) < (Voc_aoow- Voc_vs ) NMOS R IR 503G B % S FE
*  PWMOL1,2 5IHIE/RERIEIThAEIZ

. pIES I'IHL_/;Mj(u

NRIBEE—18 trau BV B1E DR R FRANS BB E1A R toc, EIE:
« ¥ FPWM/FAULT1,2 DE’JEEJ_H';:I:VFPWM/FAULHZ(FAULT FrEe it i) A R PSR (8 tron e, , AEBEHRE

Vepwm/rauLT12(REF), 15 *Ejlﬂjjj (t FauLT - trH-FBL)

« BERFTISRX

VFBH1,2-VFBL1,2 V. 8*trauit time window
A 0C_HYS < >
Voc_200% ¥ i
Ver * SRERERE 2
N .
‘ 8™ trauLt
G_( < : >
Vepwmirauta 2 o AT
o s tFBH-FBL
Cumulative time > toc —>
VepwM/FaULT1 2(FAULT) =
VEPWM/FAULTL,2(REF) ‘ ‘ ‘ >> ‘ ‘
Vewmor2 , ' t
VPwMO1,2(0FF)
Vewmoy,2(0N) 0 I 7
R .
Vswo1,2, t
Gate driver enebled g g g g N Gate driver disabled Gate driver enabled

« £

Qvercurrent HRES with PMOS-TLD6098-2ES.vsdx

Figure 21 System behavior with RrpwmjrauLtn) during overcurrent detection with PMOS
as dimming/protection element
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VFBH1,2-V/FBL1,2 A

Voc_200% /
‘

i

Vrer }

Vin
| . 8*trauLt - t
i trauLT
VePwmirauiT12 U toe [ Trenrar i
Pl i
V/FPWM/FAULTL,2(FAULT) 3 ! - |
VFPWM/FAULTL,2(REF) L)} T :
| : i t
Vswou,2 A
Gate driver enabled Gate driver disabled Gate driver enabled
t—
Overcurrent HRES without PMOS-TLD6098-2ES.vsdx
Figure 22 System behavior with Repwmjrauit) during overcurrent detection without PMOS

as dimming/protection element

2 FPWM/FAULT 3 |Ril_EBTERFRAE T Repwwjravir SERIRIRY, BIEX AR R N0 T
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VreH1-ViBL2 8*traurt time window
A Voc_Hys < >
Voc_200% 4
Veee = B = |8 -
AN ,
NSF IS NSV NS ) NV U () ¢
. 8*trauLt R
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FPWM/FAULTL,2(FAULT)
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Vpwmo1,2 N t
VPwMOL,2(0FF)
Vewmor,2(on) I
: »
Vswou,2, t
Gate driver enebled g L'-O‘-L % % 5 Gate driver disabled Gate driver enabled
W« t
Overcurrent LRES with PMOS-TLD6098-2ES.vsdx
Figure 23 System behavior with RrpwmjrauLt) during overcurrent detection with PMOS
as dimming/protection element
VeBH1,2-VeBL1,24
Voc_200% / 1
Vrer i 3
| § t
A : }
Vin ‘
8% trauLr _u t
Vepwmirauire2 toc
-« > |
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VepwmyraULT1,2(REF)
1 ‘
Vswoi2 , | !
Gate driver enabled Gate driver disabled Gate driver enabled
t'
Overcurrent LRES without PMOS-TLD6098-2ES.vsdx
Figure 24 System behavior with Repwm/rauLt) during overcurrent detection without

PMOS as dimming/protection element
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BN vDC/PWMI1,2 5| B _EBYEBIEIER TV ocpwmin 20rr T BERC M E P,

9.5.1 SIS

£ 19 S
Vw=8VZE36V, T;=-40°C E +150°C ; FT A BIEMERT T, EREBFANSIH (FRIESERE) o
Parameter Symbol Values Unit | Note or condition P-

Min. Typ. | Max. Number
Overcurrent detection | Voc 2009 280 300 - mV | VesH12 VeBL12 PRQ-604
threshold increasing
Overcurrent detection | Vo pys 15 - 35 mV 1) PRQ-532
hysteresis
Overcurrent detection | toc 3.6 4 4.4 ms |V PRQ-533
time
Overcurrent fault time | trH-FBL 1.8 2 2.2 ms 1) PRQ-555
Reaction time during | toc 200% - - 2 us 1) PRQ-538
overcurrent detection

1) Not subject to production test, specified by design

9.6 U]

AXUTE— A, SEPLESESTESE TSRS, MARRTESREHINELER.
SR RA BT BRI T, SERREIFETTH AL X MR IR R3S FI P SR AR E 3,

B o BB —RER , YEDAEE Ty - Tiso ) B, S2EHIG EENBITIREHEFS 5.
T THAEE A8 R 1R A
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infineon
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Figure 25

9.6.1
Table 20

BSIHE

Electrical characteristics

Timing diagram during overtemperature protection

Vin=8VZE36V, T;=-40°C E +150°C; FRE B[EMEXT T, IEREBFRNGIH PRIESEME) o

Parameter Symbol Values Unit | Note or condition P-

Min. Typ. | Max. Number
Overtemperature T y(sp) 160 175 190 °C 1) PRQ-336
shutdown
Overtemperature T )(sD_HYS) - 10 - °C 1) PRQ-337
shutdown hysteresis
1) Not subject to production test, specified by design
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Figure 26 Boost to battery application schematic
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Figure 27 Boost to battery application schematic
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Figure 28 SEPIC application schematic
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