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Table1 Pin configuration PG-TSDSO-14
Name Pos. Description Direction
PWMO 1 PMOS driver for dimming and protection Output

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

SET 2 Analog adjustment Input
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

COMP 4 Compensation Input
Connect R and C network for stability

FPWM/FAULT 5 PWM frequency selector/Fault Input/
Connect external R to set PWM frequency Output

Faults are reported by raising the voltage on this pin

IN 6 Supply Input
Supply for internal biasing
DC/PWMI 7 PWM adjustment Input
Set duty cycle of PWM engine or digital input for PWM dimming

(REETEA......)
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Table1l (continued) Pin configuration PG-TSDSO-14

Name Pos. Description Direction

FREQ/SYNC/SPREAD |8 Frequency selector or synchronization Input
Connect external resistor to GND to set switching frequency
Apply square waveform for synchronization

GND 9 Ground -

SWCS 10 Current sense/Power ground Input

Detects peak current through power switch
Power ground of gate driver of SWO

SWO 11 Switch gate driver Output
Connect to gate of external switching power n-channel MOSFET

VFB 12 Overvoltage/Voltage loop reference Input

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

FBL 13 Voltage feedback negative Input
Inverting input (-)

FBH 14 Voltage feedback positive Input
Non inverting input (+)

Exposed pad EP Exposed pad -
Used only for heat dissipation
Connect to pin 9 (GND)
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T,=-40°C to +150°C; all voltages with respect to ground, positive current flowing into pin (unless otherwise
specified)

RETEFN, HIRITEE.

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 SET Vser -0.3 - 5.5 % - PRQ-44
Voltage at pin DC/ Vbc/pwmi -0.3 - 60 v - PRQ-32
PWMI
Voltage at pin FBH VeBH -1 - 75 v - PRQ-33
Voltage at pin FBL VL -1 - 75 v - PRQ-34
Differential input VReF(MAX) -75 - 75 v Vrervax) = Vren -ViaL PRQ-35
voltage Differential signal (not

referred to ground)
Current at pin FBH, FBL | /reH, /FBL -7.5 - 7.5 mA Vegn - VesL= 150 mV PRQ-36
Voltage at pin VFB Vg -0.3 - 5.5 v - PRQ-37
Voltage at pin SWCS Vswes -0.3 - 0.3 % - PRQ-38
Voltage at pin SWO Vswo -0.3 - 5.5 % - PRQ-39
Voltage at pin FPWM/ | Vepwwm/eauLt -0.3 - 55 v - PRQ-40
FAULT
Voltage at pin COMP Vcomp -0.3 - 55 % - PRQ-41
Voltage at pin FREQ/ VeRreQ/sYNC -0.3 - 5.5 v - PRQ-42
SYNC/SPREAD
Voltage at pin PWMO | Vpwmo -0.3 - 75 v - PRQ-43
PMOS output voltage | Vpmos -1 - 10 v Vemos= Ve - Vewmo PRQ-579

Differential signal (Not

referred to ground)
Voltage at pin IVCC Vivee -0.3 - 5.5 % - PRQ-45
Temperature
Junction temperature | 7, -40 - 150 °C - PRQ-46
Storage temperature | Tstg -40 - 150 °C - PRQ-47

(RB&ETm......)
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rR2 (%) ENRATEE

T,=-40°C to +150°C; all voltages with respect to ground, positive current flowing into pin (unless otherwise
specified)

RETEFN, HIRITEE.

Parameter Symbol Values Unit | Note or condition P-
Number

Min. Typ. | Max.

ESD susceptibility

ESD susceptibility Vesp_Hem -2 - 2 kv HBM: ESD PRQ-48
susceptibility,
Human Body Model
"HBM" according to
AEC Q100-002

ESD Vesp_com -0.5 - 0.5 kv CDM:ESD PRQ-49
susceptibility susceptibility, Charged
inner pins Device Model "CDM"
according to AEC
Q100-011
ESD Veso com ek |0.75 |- 075 |kv CDM: ESD PRQ-50
susceptibility susceptibility, Charged
corner pins Device Model "CDM"
according to AEC
Q100-011
2E

1. B ATFIBIET) ATRES X EE BB R A (T e (OT BRI RABEE T T LT1F
RIFER FENzs B AT SE 1o

2. FRBIRIPIIFE S TERLEIC TEEHE R T LK EF 1 TR BT BIUN B
H IEETIEERE. RPIGETEN TELEELELIRIETTIZ I HYo

3.2 TEEE
EX THEBE

T,=-40°C to +150°C; all voltages with respect to ground, positive current flowing into pin (unless otherwise
specified)

Parameter Symbol Values Unit | Note or condition P-
Number

Min. Typ. | Max.

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
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3 Fm—RRSE

w3 (%) IEEE

T,=-40°C to +150°C; all voltages with respect to ground, positive current flowing into pin (unless otherwise
specified)

Parameter Symbol Values Unit | Note or condition P-

Min. Typ. | Max. Number
Operating voltage VesH_op 0 - 70 v - PRQ-581
at pin FBH
Operatingvoltageat |V op -0.3 - 70 v - PRQ-53
pin FBL
Switching frequency | fswo 100 - 500 kHz |- PRQ-85
adjustment range
Synchronization low | fereq/syney 100 - 500 kHz |- PRQ-90
freq uency Captu re SPREAD(LF)
range
Synchronization high | fereq/syney 2 - 24 MHz |- PRQ-132
freq uency Captu re SPREAD(HF)
range
PWMO frequency range | fpwmo 150 - 750 Hz - PRQ-113

1) REFEFNR, HIRITEE.

2 FLEEER, ICEFBBELI TN LIF. Bt ETEEXBIIRERFPLELIIFET

FEEH)
3.3 HpEBT
&4 FARE

RETEFNE, HIRITEE.

Parameter Symbol Values Unit | Note or condition P-

Min. Typ. | Max. Number
Junction to case Rihic - 20.9 - Kw |? PRQ-54
Junction to ambient |Riha - 57.2 - K/W |2 2s2p PRQ-55
Junction to ambient | Rthia - 73.2 - K/W |2 1s0p + 600 mm? PRQ-56
Junction to ambient | Rthia - 85.5 - K/W |2 1s0p + 300 mm? PRQ-57

1)  BEBEMNRWEREBANRENHT, EA4ARISE HEMEEN (FrEs|HMGEIEEHEEERERET)
Ta=25°C FERRIhE 1 W

2) IEEMIRnAERIEIEDEC 252p (JESD 51-7) + (JESD 51-5) FIJEDEC 1s0p (JESD 51-3) + FR4IRTE B ZART A S 14 T VBRI |
MTEMER, ZBIMHTE 76.2x 114.3 x 1.5 mm BIIR _E#H TR, 2s2p 1RE 2 NMMNEHHE (2 x 70 um Cu) F1 2 MAHE
SR (2x35um Cu)o TR IFR FANAT — M HBFLEY] (BER=03mm, BEEEN25.um) , 35
RN EEEZEZEJEDEC PCBHIEER. TA=25°C; ICTHEE1W

pr WAL RIEIEDEC JESD51 1/ HT. #F THEE 155, 181h/8/https://www.jedec.org
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Figure 5 Vrer and Vewnm_exr waveforms during the soft start routine without analog
output adjustment
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Figure 6 Vrer and Vewnm_exr waveforms during the soft start routine with analog
output adjustment
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4.2 BB S4FE

+*®5

BSR4
Vn=8VE36V, T;=-40°C E +150°C; FiE BEMN Fith, ERBRANSIE FRIEZEME) o

)1L

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

ETE
VFB reference voltage | Vg grer 1.568 |16 1.632 |V - PRQ-142
(voltage loop)
Current loop reference | Vrer100%) 144,75 |150 155.25 | mV Differential signal (not | PRQ-66
voltage referred to ground)

Vrer = Vegn - VeaL

VSET =5V
Current loop reference | Vieraoo) 546 |60 654 |mv |? PRQ-67
voltage Differential signal (not

referred to ground)

Vser=940 mV
Current loop reference | Vrer(oo,) - - 10 mV Differential signal (not | PRQ-68
voltage referred to ground)

VSET: 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 Vswes_TH 80 100 120 mvV - PRQ-69
threshold
Maximum duty CyCle in DMAX 91 - - % RFREQ/SYNC/ PRQ-70
adjust. freq. mode spreap = 27 kQ
Maximum duty cycle in | Dyax(r) 88 - - % fsw=500 kHz PRQ-71
low frequency sync
mode
Maximum duty cycle in | Dyaxr) 80 - - % fsw=2.2 MHz PRQ-289
high frequency sync
mode
Soft start time tss 1.8 2 2.2 ms |2V PRQ-72
Reference voltage Vowm_ext - 0.8 Ve |- Vv 1)2) PRQ-588
during PWM extension F1,2 Vowm_ext> Vwm_min

(RB&ETm......)
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ZHhIMREIEDC/DCIE ISR
FFXiETI 28
w5 (&) =BSEHE

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

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

Minimum reference Vowm_MIN - 315 - mv |2V PRQ-589
voltage during
PWM extension
Input current at pin IrBH - 550 800 A Vegn- Vest = 0.15V PRQ-73
FBH VFBH =60V
Input current at pin IegL - 50 70 UA Vegn- Vel =0.15V PRQ-74
FBL Vegn=60V
Input current at pin IrBH - 50 70 UA Vegn- Vel =0.15V PRQ-75
FBH Vis, =0V

Current flows out of

pin
Input current at pin IegL - 50 70 UA Vegn- Vel =0.15V PRQ-76
FBL Ves,=0V

Current flows out of

pin
Threshold voltage high| Vegy_iss - 255 (2.8 Vv 2 PRQ-267
side sensing Vegnincreasing
Threshold voltage low | Vigy |ss 2.1 2.3 - Vv 2 PRQ-268
side sensing Vesndecreasing
Power ViN(OFF) 2.5 - 45 v Vindecreasing PRQ-77
supply
undervoltag
e shutdown
Power supply Vinon) - - 5.5 v Vinincreasing PRQ-78
minimum
startup voltage
Power su pply current llN - 5 8 mA VDC/PWMl =0V PRQ‘426
consumption Vser=Vivee

Rereq/sync/sPREAD

=33ko

Repwm/rauLT = 57 kQ2

no faults detected

(RB&TH......)
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LITIX™ZH=E TLD6098-1EP
S35 BB DC/ DO 2 Infineon

4 FXFETEE
R>5 (%) BSEMH
Vin=8VZE 36V, T;=-40°C E +150°C; FrE BEMEXFi#th, EARERANSIH FRIESEME) -
Parameter Symbol Values Unit | Note or condition P-
Min. Typ. | Max. Number

SMEBFF < AU AR IX Bh 2%
Gate driver peak Iswo 1 - - A 2 PRQ-79
output current Vswoincreasing 1V to

4V

Current flows out of

pin
Gate driver peak Iswo 1 - - A 2 PRQ-80
output current Vswodecreasing 4 V to

1V
Gate driver output rise |tg swo - - 20 ns 2 PRQ-81
time CLswo=3.3nF

Vswoincreasing 1V to

4V
Gate driver output fall | tr swo - - 20 ns 2 PRQ-82
time CLswo=3.3nF

Vswodecreasing 4 V to

1V
Gate driver high Rswo_Hs - 1 3 Q 21) 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) REIEFNER, BIZIHEE,
2)  REIEFNR, BIRIHEE,
Datasheet 16 Rev. 1.20
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LITIX"Zh =R TLD6098-1EP o .,
S0 BB DC/DCIEHES Infineon

LMEETER

5 KMEIRATES

ZRENBET —MEMETE, BFER— sviad, AT REMRIESEMteE, HiEdvcCal
BILAPCE E HANIEENIGE (GIANMIs ISRl ER) e,

S S SR AR A B R PR IV C A EB PR S e L

MNRIvecC ERRE (MRIERIZ3 N _EPCBERIEREIRSE) FrBBEMEBT v, MM ATSMEL
BIESMER.

LN BEVEE R/NBEIEBEVvon FHRIFR 8T IVCCE BT [alt i, Z4EATI2SFFIAMIVCCS | f
e,

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

Vs

IN Volt IVCC
e S

Clock I

generator

| :
Switching swo |
DC/PWMI B regulator & |

TLD6098-1EP

FREQ/SYNC M———

Linear regulator on TLD6098-1EP.vsdx

Figure 7 Block diagram of the linear regulator

5.1 SMERFF = MOSFET YR E{FIP
EFFXPWMIE SHIONBYIEIA, MRIEEHEEE B INMOSTRETERIBX 1, LU MOSFETE &id #,
BT E—MZIERMOSFET, ERKEEBERTFIVCCREXETEE Y Ivec_tH o SEILAY,

TLD6098-1EPEERL T — MR IEE BB, HVicFFREEIVice oA TEY, SZBAMIRIKEIZS. HikIK
SEs = TEVvec B ENIVCCRIEF B BB Vvee o ERTEFTE B
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LITIX"Zh =R TLD6098-1EP o .,
23R B5EEDC/DCE ISR Infineon

LMEETER

Vin

Vinon) === =a

Vinorr)  |F=---

Vivee 4

Vivce T f===—-

Vivee_tH_b

) U U ) S P

Voc/pumi

~
g
_‘I

Voc/pwmi(on) === ====~=

———t ==

Vswo tss

Gate driver
disabled

1
) 1

Gate driver enabled it EniE ! Gate driver enbled
1

disabled
\ /

Gate driver disabled

Vrpwm 4

1

1
Soft start routine :
1

N

»-

t

™\

VepwM/FAULT f= === == = =

Timing diagram of linear regulator on TLD6098-1EP.vsdx

Figure 8 Thresholds and timing diagram related to the linear regulator

5.2 BS4514E

xRe BT
Vin=8VZE36V, T;=-40°C E +150°C; Fi B B[EMEXT T, IEREBFRNGIH PRIESEME) -
Parameter Symbol Values Unit | Note or condition P-
Min. Typ. | Max. Number
IVCC output voltage | Viycc 485 |5 515 |V 8V<Vn<36V;0.1mA |PRQ-58
</lvcc=40 mA
IVCC output current Ivee 51 - 100 mA 8V<Vin<13.5V; Ve |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 ter - - 300 us 1) PRQ-285
Vinslew rate higher
than 1V/10 us
(RBETR......)
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LITIX™ZH=E TLD6098-1EP
S35 BB DC/ DO 2 Infineon

5 MRS

&6 (&) BSSHE
Van=8VZE36V, T;=-40°C E +150°C ; FiE BB[EAEXS Fith, [EREBIANSIH (FRIESEME) o

Parameter Symbol Values Unit | Note or condition P-
Number

Min. Typ. | Max.

IVCC buffer capacitor | Cycc 1 47 10 uF 1) PRQ-61
If embedded PWM
engineis used, 4.7
uF has to be chosen
asaminimum

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

for regulator stability
IVCC undervoltage Vivee_TH.D 3.6 - 4.0 v Vivec decreasing PRQ-64
switch-off
threshold
IVCC undervoltage Vivee TH. - - 4.5 v Vivecincreasing PRQ-65
switch-on
threshold

1) REFEFNR, HIRITEE.

;i-/g-' ﬁ#yfﬁﬁ%MOSFET; Efﬂ-ﬁlﬂ TﬂwﬁgEsz(th)@/ﬁ?ﬁd‘ﬂ%v«;u_n
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LITIX"IHZ TLD6098-1EP £
S0 BEEDC/ DO Infineon

FFXRINFEICBNFE D

6 FRmFIGEMRD

DC/DC FFSTEET I M FREQ/SYNC/SPREAD 35| Bl b A0 R PS8 3350 3% 3 | IR A B SR B,
ZREFEE— M BINEHE, LA HREMESRIIET TR,

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

\ A SRR fregsnoseow (SRS L)

. ES ST E frgsnoseronn (BIIEIH ST

FERLEBEZ I, BETHIRBIE RN, TSI H T a B

TLD6098-1EP
Spread spectrum
modulator
FREQ/SYNC/SPREAD X Clock generator > be/oC
. R . Gate ‘
Multiplexer > switching driver — SWO
regulator

Clock frequency _

detector g

Oscillator and Synch block-TLD6098-1EP.vsdx
Figure 9 Diagram of switching frequency adjustment and synchronization blocks

6.1 fEFA S SR e PH IS B RN
JETE FREQ/SYNC/SPREAD 5|l _ERYEBFRZS BT 1T DC/DC RIS, H iz A2 EMAHI2S,

& FE AN BRI FF RIS BE Z B X R 2
1

1.11- 10" Rpgrpg/syNc/sPREAD)

fsw=(

R & FEFEM 5 RSRB T RIARAKBUE Z X R 2

1
—-10
1.11-10 - RFREQ/SYNC/SPREAD)

fSW=(
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LITIX"IHZ TLD6098-1EP £
S0 BEEDC/ DO Infineon

FFXRINFEICBNFE D

550 — T . . . . . . T . . . ~ . ——
£5— spread spectrum ON
500 |— P * #— spread spectrum OFF | |
450 — -
400 — = _

350 — -

f swo [kH2)

300

250 [~ RN -

150 (— B x B

100 L L I L L ® L L L L
10° 10! 10°

0
RFREQ!SYNE;SPREAD [ke2]

Figure 10 Switching frequency versus Rrreq/sync/spreap

6.1.1 SR

)R B
Va=8VZE 36V, T;=-40°C & +150°C; Fr B BB[EAEXS T, IEAREBRANSIHE GRIESEME)

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

SWItchlng frequency fSWO_SSM(OFF) 288 333 378 kHz RFREQ/SYNC/SPREAD PRQ-277

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

pin
FREQ/SYNC/SPREAD | Vereq/syncy 0.72 0.8 0.88 Y RFREQ/SYNC/SPREAD PRQ-87
output voltage SPREAD_SSM(OFF) =27kQ

6.1.2 B4

BITREIRA BERE TSP RRTZEE (F<30 MHz) BIEBBIE IR

ZRA BB AR ST SRR TN, AL R B RN B ERRE B E— S L
o

FFSRE L = ATERRTIES, DRTISE, HOSREEMIREER EMNAERE ) .

Datasheet 21 Rev. 1.20
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LITIX™ I3 TLD6098-1EP
ZHRFBIBEEDC/DCIE 2]

FFXRINFEICBNFE D

afineon

1/frm

Spread spectrum modulator characteristic.vsdx

Figure 11 Spread spectrum modulator characteristic
6.1.2.1 BBSIFE
RS BT
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
Average switching fowo_ssmon) | 288 333 378 kHz |V PRQ-84
frequency RFREQ/SYNC/SPREAD =
2.7kQ
Modulation frequency | fry 13.5 15 16.5 kHz |? PRQ-88
1.8 k2 = Rereq/syncy
spreap = 9 kQ
Frequency deviation | fogy 0.09*fs |0.15*fs |- kHz |Y PRQ-89
WO WO 1.8kQ =< RFREQ/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) 2.7kQ

1) Not subject to production test, specified by design

6.2

55MERES TR ESE  (fERSHAE )

YNSRIRRIE R R AR IR SC Bl frreqysvncyserenonn N, F B S EETER T HIN 5 5 LU SEEIDCFreq/sicispreno A 5

MFF X IAF S 5FREQ/SYNC/SPREADS | il ERYSMERES FHR[EI P o

Datasheet

22
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LITIX"IHZ TLD6098-1EP £
S0 BEEDC/ DO Infineon

FFXRINFEICBNFE D

9N5R FREQ/SYNC/SPREAD ERYEB[EREE R NEME, RESKNEISMERRT R |
i IEHi](;':F',H\H IEﬂ Eﬁgﬁ)\% EEE VFREQ/SYNC/SPREAD(H),
i ﬁHi.T(;':F,H\H |E|j Eigﬁ)\ﬂ?& EEEF EEE VFREQ/SYNC/SPREAD(L)O

V/FREQ/SYNC/SPREAD
4 tFREQ/SYNC/SPREAD = I / fFREQ/SYNC/SPREAD

tFREQ/SYNC/SPREAD(ON) )

) [}

DCswo = ——— | !

tFREQ/SYNC/SPREAD { : tFREQ/SYNC/SPREAD(H‘) :
P |
i |
[} I
1

)
i |
VFREQ/SYNC/SPREAD(H)  [=========—fr = —mmm oo = A e e
U
VFREQ/SYNC/SPREAD(L)  [F========f-=======m=mmmm X o e f e e e
t

Timing diagram in synchronization mode.vsdx

Figure 12 Timing diagram when synchronization mode is enabled

6.2.1 SR

R S
Va=8VZE36V, T;=-40°C E +150°C ; Fi B BB[EAEXS Fith, [EAREBIANSIH (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 S EEE AN Bel3))
BT SIMEMSRARA R, F e MU B BT

MR NBEE RS SITHRFTSTE f rrcqsncserennn K, MIEEES SRR .
FREQ/SYNC/SPREAD 5 |f] LRV EBB[EFE B SEINREF = TR
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LITIX™ZH=E TLD6098-1EP
S35 BB DC/ DO 2 Infineon

7 IR AR

7 R IR

2RI LUBIS WS BN SETS IR ( Vser ) ERVARINEBESRIAEE FBH #0 FBLS B Z BB RRIE Veer (M
BEHBER o

WIRSETS | _ERYEB AR FSET N BBIE T F X IETHENE sernosw > ISWO NMOSHRR IR Th 2845 45 22 Flo
SET SIS TIEIZEI T TV seraoonfIEEE  (FISDIESETS IBIEIZEIIVCC SIB) , LU BRI

ab
HEo

Veeu-VrsL 4
VREF(100%) f------mmmemmommeeaes
V/REF(40%)
VREF(0%) f---------- T : i N

VSET(NO:SW) Vss%(o%) VsET(40%) VsET(100%) V'ss'r

Gate

driver | Vrerjow) Vrer = M V/REF(100%)

disabled 14
Analog dimming with TLD6098-1EP.vsdx
E13 Vser SEEBE Veerwxn
SETS IR AT LUEIE R INEI B EEPE (B LRTELEDIEIR |) SRHITHRIRIF,
7.1 SIS
+ 10 S
Vw=8VZE36V, T;=-40°C E +150°C ; FT A BEMERT T, EREBFANSIH (FRIESERE) o
Parameter Symbol Values Unit | Note or condition P-
Min. Typ. | Max. Number

SET input VsET(100%) - 2.2 - Vv 1) PRQ-95
voltage 100%
SET input voltage 40% | VseT(00) - 940 - mv |V PRQ-429
SET input voltage 0% | VseT(o%) - 100 - mv |Y PRQ-428
SET input voltage VseT(Nosw) - - 50 mV - PRQ-368
no switching
activity
1) Not subject to production test, specified by design
Datasheet 24 Rev. 1.20
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LITIX™ZH=E TLD6098-1EP
S35 BB DC/ DO 2 Infineon

8 T ThEE

TLD6098-1EP fRMEAY N, FAFAKEEEH (PWM) HithER.

XFAFIEF FREMENTIYER (MR LED NRE) , MAKXSHLED =AM HIER.
taH ER A R 28 HARIEDC/PWMIS | B EB1S S TR E:

v BEFHMESIE STEEARZE

v BIEBEERRA G, HEER FPWM/FAULTS | LRI EE PR B ARSI,
DC/PWMI 5|l E I ARE BERBUEARERITIEE, SN FFTA:

« WREBEST DC/PWMIEINBESEEV ocpwmon mIBIIE A LEIZRE 7 100%

v MRBENTFTENMEFRE (VocrwmuoonVocpwmion ) ZI8l, WAEPWMIEFINRER HIE
o INREBEETF pc/PwWMI N BB ERE T EEV oc/pwmorn MTEFE S EE T 0%
HIFHTHREMBUERT, PWMIS SITHIF XTI 28 09MR IR =23 A PMOSHIR IR Th 2%

HT FANPMOSTER M BE T HRIEER, PWMOMTRIRTHESHYIE BB IRIEIZZIFBHE |, tNEEHAB
[EVienmFVivee, & NIMIARIXEH28EHIVCCT | B AR,
£ PWM B I FF B RS ERIE], PMOS fRE PWMO HitH EBIEFF B RSV pumo.on (BRAE Vewmo,on RBETETF OV) ©

8.1 SIS
11 S
V=8V ZE 36V, T;=-40°C E +150°C ; FrE BB[EMES Ty, ERERANSIH FRIESEME) -

Parameter Symbol Values Unit | Note or condition P-
Number

Min. Typ. | Max.

PWMO peak output Iowmo 2 5 - mA |? PRQ-102
current Vegn = 14V

Vewmo increasing
VPWMO(ON)+ 0.5Vto
Vewmo(on) t 3.5V
CL,PWMO =3.3nF
current flows out
of pin

PWMO peak output Iowmo 2 5 - mA |Y PRQ-103
current Vegn= 14V

Vewmo

decreasing Vewmo(orr -
0.5V to Vpwmo(orr)-3.5
\"

Cipwmo=3.3nF

(REETEA......)
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LITIX™ZH=E TLD6098-1EP
S35 BB DC/ DO 2 Infineon

r1 (8) BSEHE
Vn=8VE36V, T;=-40°C E +150°C; FiE BEMN Fith, ERBRANGIE FRIEZEME) -

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

PWMO gate driver tr_PwMO - 2 6 us 1) PRQ-104
outputrise time Visn= 14V

Vewmo increasing

VPWMO(ON) +0.5Vto

Vewmo(on) t 3.5V

Cipwmo =3.3nF
PWMO gate driver tr pwMO - 2 6 us 1) PRQ-105
output fall time Vign= 14V

Vewmo decreasing

Vewmo(orr) - 0.5V to

Vewmo(orr) - 3-5V

Crwmo = 3.3 nF
PWMO output voltage | Vpwmo(on) - Vegy- | Veen-5 |V ) PRQ-106
ON state 6.5 Veg> 7.5V
PWMO output voltage | Vewmo(orr) - Vegn |- Vv 1) PRQ-107
OFF state Vegn=14V

1) Not subject to production test, specified by design

8.2 BF PWM A

TLD6098-1EPHYEMBEE B — N E ARG IM, BFRHFEIAGLEDSEAITIYER
MEHBLUATRM, B[ERIRG vDC/PWMI 511 LRI FPWMIBAES

+  DC/PWMIS| R ERYER/INEEIEAR TV ocipwmiorn

+  DC/PWMISIRI ERIRAREBES TV ocpmion

+  DC/PWMI ERIERASAZR/NTF 1 kHz

v R MEME AR

yuisﬂ%U§UE§&Eg*§ﬁ#ﬁVDC/PWMI%H:VDC/PWMI(ON)J MINMOSHitR IR EhEs #R S, PWMOS|BHIBYER[E
Vewmo(on) 5 BN, NMOSHIKRIRTHZSIEZEA, PWMOSI|BIEYER[E S Vewmo(oFF).
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LITIX"IHZE TLD6098-1EP

afineon

ZiGFMEEEDC/DCITHIER
AN IhEE

8.2.1 BB S4FE
+12 S

Vn=8VE36V, T;=-40°C E +150°C; FiE BEMN Fith, ERBRANSIE FRIFZEME) -

Parameter Symbol Values Unit | Note or condition P-

Min. Typ. | Max. Number
DC/PWM' input VOltage VDC/PWMI(ON) 4.0 - - \" - PRQ-97
high threshold
DC/PWM' input VOltage VDC/PWMl(OFF) - - 0.8 Vv - PRQ‘98
low threshold
DC/PWMI input current | /pc/pwmi - - 200 UA Voc/pwmi = Vin PRQ-99
DC/PWMI input current | /pc/pwmi - - 1 HA Vbc/pwmi = 0.8V PRQ-100
DC/PWM' minimum ON tDC/PWMl(ON) 6 - - us - PRQ'lOl
time
8.3 REPWMS|E

MNEPWMS| EEAfEAE N BRI HI2sA1E R R A BRI LEDERTE IR LB RIER B RIS, & 450
ML ENROR R EREG (PWM) » —MNEJEEBIN AR BB TE TR EEEIME T MARE
Bz Hl2ss E Y28,

R EPWMIEFIHEETEDC/PWMIS | Bl _E B EB R TEDC/PWM IS N BBJE 0% I FE Voc pwmiosn FIDC/PWMIEEI N BB [ 100%
VA Vocpwmioon Z 1BI1BY B o

ZEBEREZRIRAPWMESHETEE, SR nogewmo

DCpwm 4

073

»
>

Vbc/pwmi

0%

Vbc/pwmi(oFF) | I Vbc/pwmi(oo) Vbc/PwMmi(100%) i Vbc/pwmi(on)

Digital dimming Embedded PWM engine working window Digital dimming

Duty cycle vs PWMI voltage.vsdx

Figure 14 Relationship between Vpcpwmiand dimming duty cycle

MRBHAEPWMIANINEE, M PWMOSIRIBIITAIT:
»  PWMO EB[E7E PWMO HitH BBJE ON K& Vewmoon 1 PWMO HitH BB IE OFF AR Vewmo(orr) Z IBITTIHE

Rev. 1.20
2024-09-27
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LITIX"Zh =R TLD6098-1EP o .,
S0 BB DC/DCIEHES Infineon

TEYLThEE

v PWMO FFRSAREURT FPWM/FAULTS | B LAY EBPRE

v PWM&GZSEERE VDC/PWMI 5B R EB ELR 14 A EE

EEISFEEAHRSEZARNE PWM 5%, H32E] PWMO 5B EBYEBE I Vewvoorn o EHETE FPWM/FAULT LAY
FEPHERAT:

v AEREPWMS | EHYRER

v TEEPEIRSHAE], BRAFPWM/FAULTS | LR FFHR B R R,

v {FRENZR L BB IEITHIIRES

SNER FPWM/FAULT3S | B LAY EBRE AN F FPWM/FAULT S FBIESEERR reumrnor A, NEEEE LU TFITA:
¢+  PWM3|ZERISAERTE founoSCEIRTAEE

o INRMEBIEE, NISTE FPWM/FAULTS I ELUE M == iR S

v BEIREEEZER, FE@EIRSONEE GFAESEFRPANIEEEI S PER)

[EEY, 405R FPWM/FAULTS B ERYERPRALTF FPWM/FAULT 1RPE{ESEER rewmrauiro) -

+  PWMS|ZERISAERTE founoSCEIRTAEE

v IRFEIRESTE FPWM/FAULTL,2 B3I L, (B8 EHEMNET

v BERTHRSERATHRRNSH, AEPWMAESRIARNEZ AT

NG Wh =
fpwmo_HR = : (3)
_HR ™ -8
(7.4-107" Rppwm/ravrr)

EBRER FPWM/FAULT(H):;'_E'-:

Spwmo_Lr = 1 (4)

B (7.4-107"- Rppwm/rauvrr)

EE:BE.R FPWM/FAULT(L)%O
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afineon

Z i EIEIEDC/DCIEHI2E
VAKINEE
800 . . ‘ S —
] O High resistor st
700 - \ i
\
600 — —
E 500 |
400
300~ -
200 — —
100 - ! : : R
1 10 100
RFPWM/FAULT [kﬂ]
Figure 15 Relationship between Repwmjraur and the frequency of PWMO

TRELE T FPWM/FAULTS | Bl E AN EBPEE Z B E R,

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 FPWM/FAULT voltage on FPWM/FAULT pin until the
faulty status is removed
Voltage loop Disabled Enabled
Datasheet 29 Rev. 1.20
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afineon

ZiGFMEEEDC/DCITHIER
AN IhEE

8.3.1 BSSH
&1a S

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

)1L

Parameter Symbol Values Unit | Note or condition P-

Min. Typ. | Max. Number
DC/PWMI input VOltage VDC/PWM|(0°/0) 0.965 1 1.035 \" VIVCC =5V PRQ'].].O
0% dimming
DC/PWMI input VOltage VDC/PWM|(100%) 3.53 3.6 3.67 Y VIVCC =5V PRQ'lll
100% dimming
DC/PWMI GQUivalent RDC/PWMI 15 2.5 35 MQ VDC/PWMI =4V PRQ-433
pull down resistor 2)
PWMO duty cycle DCpwmo 8 10 12 % Vewm = 1.26 V PRQ-112

Vivee=5V

FPWM/FAULT reference | Vepyiy 0.72 0.8 0.88 v - PRQ-114
voltage FAULT(REF)
FPWM/FAU LT output IFPWM/FAULT - - 3 mA VFPWM/FAULT =0V PRQ-115
current
PWMO dlmmlng fPWMO 315 345 375 Hz RFPWM/FAULT =3.92kQ PRQ-116
frequency
PWMO dlmmlng fPWMO 315 345 375 Hz RFPWM/FAULT =39.2kQ PRQ-370
frequency
DC/PWMI duty cycle | npc/pwmi - 10 - bit 12) PRQ-313
resolution
FPWM/FAULT high Repwm/rauLT(H) | 18 - 90 ke |¥2 PRQ-590
range resistor
FPWM/FAULT low range | RepwmrauLt) | 1-8 - 9 kQ |Y PRQ-591
resistor 2)
1) REZEFEMR, HIGITHERE.
2)  REZEFENE, BIRITEE.
Datasheet 30 Rev. 1.20
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LITIX"Zh =R TLD6098-1EP o .,
S0 BB DC/DCIEHES Infineon

RIPFETEN R EE

9 RIFFEREM N EEE

BT HE PWMO. IVCC 1 FPWM/FAULT3S | IR SR 10 B PR 1B 5o
WMREMBNATHREE, SHISEZARKNIREIESFHTE FPWM/FAULT 5 |l L iR &S#E:
o XTHIEEER

«  VFBS|RIEE

v B

+  FBHSIHIEE

P O
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9.1 SIS
+&15 BT
Vin=8VZE36V, T;=-40°C E +150°C; FR B B[EMEXT T, IEREBFURNGIH PRIESEME) -
Parameter Symbol Values Unit | Note or condition P-

Min. Typ. | Max. Number
FPWM/FAULT output | Vepywy 4 - - Vv 1) PRQ-117
VOltage with fault FAULT(FAULT)
Fault period trauLT 9 10 11 ms |2 PRQ-133

1) RESEFNE, BHIRITEE.
2)  REITEFNR, HIRITEE.

9.2 X 3t 5T BE

5EER B M M ThRE R IP LEDIR BHES 2 2 AT B HA 8] B 7 2 AV 2,

?E% VFB 5 | Bl B8 R T 55 BR4Z3 M BE IR H (B Ves soc BIFERAT B T FT BRIE M S 2B [8)tsa rr » TUAGTIE] AR
Ho

ZE I HFTERMPERTIE] t o [T, BRERINBIIEF. MNRIRBEHEERIS VFB SIIEEES T (Vs sac +
VFstszHYST ) b muml‘ﬁﬁg IZ%O

FHESHEIER, IWHISRENEZA, 8 FPWM/FAULTS | BIRY BB E 1R Verwm/FAULT(REF)-
STITERAI R N2

1. FPWM/FAULTS | _EBYEBIEFA S ZE Veewwsravirrauin) » FFERETIE] AT tse

2. St EE, RITHREER

3. TEHEERFEREY, EFRERBE Ve
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FIEEMERT, FNITHIFERR, ZDC/PWMIS|HI_ERYERER T rwmiors)-
9.2.1 ST
=16 S
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 | ts,g 72 8 8.8 ms |V PRQ-134
to ground
Short to tSZG_RT 4 - 20 us - PRQ-121
ground
reaction time
Short to ground Ves_s26 93 100 107 mV Voltage decreasing PRQ-119
voltage threshold
Short to ground Ves s26_HYST |- 5 10 mv |V PRQ-120
voltage hysteresis

1)

Not subject to production test, specified by design
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Figure 17 Timing diagram during overvoltage detection
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Figure 18 Timing diagram in voltage regulation

9.3.1 BB S

Table 17 Electrical characteristics

Vn=8VE36V, Tj=-40°C E +150°C; Fi B BEMN Fith, ERBRANSIE FRIEZEME) o

Parameter Symbol Values Unit | Note or condition P-

Min. Typ. | Max. Number
VFB overvoltage Wes_ov 1.568 |1.6 1.632 |V Voltage increasing PRQ-118
threshold
VFB overvoltage VuFB_OV_HYs 180 200 220 mv |V PRQ-323
hysteresis
VFB input current N -1 -0.1 1 LA Vee=1.6V PRQ-122
VFB Voltage mode ON | Vyeg ym(on) 1.45 15 1.55 v Voltage increasing PRQ-376
threshold
VFB voltage mode OFF | Vyeg ym(orr) 13 135 14 v Voltage decreasing PRQ-377
threshold
Fault time toves 36 4 4.4 ms |V PRQ-135
with
overvoltage

1) Not subject to production test, specified by design

FBH 5| [E
BEEBFRIPINEE, RIBHLE FBH S LIS BIE, BFEIREEURTIEZE] FPWM/FAULT 5| BIBYEERE,
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Figure 19 Timing diagram during overvoltage on FBH detection with Repww/rauLt()

used on FPWM/FAULT pin
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Figure 20 Timing diagram during overvoltage on FBH detection with Repwm/rauLt()
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Table 18 Electrical characteristics

Va=8VZE36V, T;=-40°C E +150°C ; Fi B BB[EAEX Fith, [EAREBFANSIH (FRIEFEME) o

Parameter Symbol Values Unit | Note or condition P-

Min. Typ. | Max. Number
FBH overvoltage VEBH(H) 70 - 75 v Vesnincreasing PRQ-327
upper threshold
FBH overvoltage lower | Vegy) 65 - - v Vren decreasing PRQ-328
threshold
Fault time FBH trgH 5.4 6 6.6 ms |7 PRQ-329

1) Not subject to production test, specified by design
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Figure 21 System behavior with RepwmjrauLt) during overcurrent detection with PMOS
as dimming/protection element
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Figure 22 System behavior with RepwmjrauLtn) during overcurrent detection without PMOS
as dimming/protection element
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PREEME RN, HRITESELEE] toc BY, 7E8* trarBVRSIEIEOR , HIMEITR,

BNfEDC/PWMIS Bl LRV BB IR (KT Voc/pwmitorr) s WM HFE,

9.5.1 SIS

19 S
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
Overcurrent detection | Voc 2009 280 300 - mV Vren- VesLincreasing | PRQ-531
threshold
Overcurrent detection | Voc pys 15 - 35 mV 1) PRQ-532
hysteresis
Overcurrent detection |tgc 3.6 4 44 ms 1) PRQ-533
time
Overcurrent fault time | treH-raL 1.8 2 2.2 ms |Y 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 R

MEUTE A, SEMERSESETISIRE, MARATESRIERIESER.
HREERIRE T R M Ty, SRS TNAES S MR IR BH 2SI PO BB LR M FR R 22,

Bt ABRE—RER , HELHE (Tiso - Tusows) B, SR Bsh@E B NERZE0.
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Figure 25 Timing diagram during overtemperature protection

9.6.1

20

B

RS

Van=8VZE 36V, T;=-40°C & +150°C; Fr B BB[EAEXS F 1, IEAREBRANSIE GRIESEME)

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 ground application schematic
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Figure 27 Boost to battery application schematic
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