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AOD1 [T1 O -------------- .24 | T _] FBH1
SET1 ]2 ¢ 123 T ] FBL1
IvCeC [1]3 22| T 1 VFB1
COMP1 [T ]4 : 521 [T 1 SWO1
FAULT1 [T]5 ; 120 T 1 SWCS1
INCT]6 : 19 1_1 GND
PWMIT [ 1]7 : 18 |_T_] FREQ/SYNC/SPREAD
PWMI2 (T8 17 1] SWCS2
FAULT2 (19 ; 116 | 1] SwO02
COMP2 [T {10 i 15[ T 1 VFB2
SET2 [T |11 Ep 14 1_] FBL2
AOD2 [T112*------=+------* 13| ] FBH2
& 2 PG-TSDSO-24
Table 1 Pin configuration of PG-TSDSO-24
Name Pos. Description Direction
AOD1 1 NMOS driver for adaptive output discharge Output
Channel 1
Connect to gate of external MOSFET
Pin must be left open if external MOSFET is not used
SET1 2 Analog output adjustment 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
(BEETFA......)
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Table1 (continued) Pin configuration of PG-TSDS0-24

Name Pos. Description Direction
FAULT1 5 Fault Output
Channel 1

Faults are reported by raising the voltage on this pin

Pin must not be left open
Connect a pull-down resistor

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

Digital input for PWM dimming

Pin must not be left open

Connect a pull-down resistor or to IVCC
PWMI2 8 PWM adjustment Input
Channel 2

Digital input for PWM dimming

Pin must not be left open

Connect a pull-down resistor or to IVCC
FAULT2 9 Fault Output
Channel 2

Faults are reported by raising the voltage on this pin

Pin must not be left open
Connect a pull-down resistor

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

SET2 11 Analog output adjustment Input
Channel 2

Load current adjustment pin

Pin must not be left open

If analog adjustment is not used, connect to IVCC pin
AOD2 12 NMOS driver for adaptive output discharge 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 (+)

(REAKTR......)
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Table1 (continued) Pin configuration of PG-TSDS0-24
Name Pos. Description Direction
FBL2 14 Voltage feedback negative Input
Channel 2
Inverting input (-)
VFB2 15 Voltage loop reference Input
Channel 2
Connect to resistive voltage divider to set the maximum voltage at
output and the short to ground threshold
SWO02 16 Switch gate driver Output
Channel 2
Connect to gate of external switching power n-channel MOSFET
SWCS2 17 Current sense/Power ground Input
Channel 2
Detects peak current through power switch
Power ground for gate driver of SWO2
FREQ/SYNC/ 18 Frequency select or synchronization Input
SPREAD Connect external resistor to GND to set switching frequency
Apply square waveform for synchronization
GND 19 Ground -
SWCS1 20 Current sense/Power ground Input
Channel 1
Detects peak current through power switch
Power ground for gate driver of SWO1
SWO1 21 Switch gate driver Output
Channel 1
Connect to gate of external switching power n-channel MOSFET
VFB1 22 Voltage loop reference Input
Channel 1
Connect to resistive voltage divider to set the maximum voltage at
output and the short to ground threshold
FBL1 23 Voltage feedback negative Input
Channel 1
Inverting input (-)
FBH1 24 Voltage feedback positive Input
Channel 1
Non inverting input (+)
Exposed pad EP Exposed pad -
Used only for heat dissipation
Connect to pin 19 (GND)
Datasheet 8 Rev.1.11
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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.

Power supply input Vin -0.3 - 60 Vv 1) PRQ-89
voltage
Voltage at pin SET1, VseT12 0.3 - 5.5 Vv 1) PRQ-92
SET2
Voltage at pin PWMIL, | Vpc/pwmin2 0.3 - 60 Vv 1) PRQ-95
PWMI2
Voltage at pin FBH1, Vg1, -1 - 75 Vv 1) PRQ-97
FBH2
Voltage at pin FBL1, VegL12 -1 - 75 Vv 1) PRQ-99
FBL2
Differential input voltage | Vrer1 omax) -75 - 75 Vv 1) PRQ-101
VReF1,2(MAX) = VFBH1,2 -
VeBL1,2

Differential signal (not
referred to ground)

Current at pin IrgH12 7.5 - 7.5 mA 1) PRQ-103
FBH1, FBH2, FBL1, Irai Vaer12=150 mV

FBL2

Voltage at pin VFB1, Vi1 -0.3 - 5.5 Vv 1) PRQ-106
VFB2

Voltage at pin SWCS1, | Vspcsy 0.3 - 0.3 Vv 1) PRQ-109
SWCS2

Voltage at pin SWO1, Vswou,2 0.3 - 5.5 Vv 1) PRQ-111
SWO02

Voltage at pin FAULT1 | Veauma 0.3 - 5.5 Vv 1) PRQ-113
Voltage at pin FAULT2 | VeauLT2 0.3 - 5.5 Vv 1) PRQ-115
Voltage at pin COMP1, | Vcompy2 -0.3 - 5.5 Vv 1) PRQ-118
COMP2

VOltage at pln FREQ/ VFREQ/SYNC -0.3 - 55 \" 1) PRQ'llg
SYNC/SPREAD

Voltage at pin AOD1, Vaop12 -0.3 - 5.5 Vv 1) PRQ-122
AOD2

(REAKTR......)
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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.

Voltage at pin IVCC Vivee 0.3 - 5.5 Vv 1) PRQ-125

Temperature

Junction temperature | 7, -40 - 150 °C 1) PRQ-126

Storage temperature Tstg -40 - 150 °C 1) PRQ-127

ESD susceptibility

ESD susceptibility Vesp_Hem -2 - 2 kv 1) PRQ-128
HBM: ESD

susceptibility, Human
Body Model "HBM"
according to AEC Q100-

002
ESD susceptibility inner | Vesp cpm -0.5 - 0.5 kv 1) PRQ-129
pins CDM: ESD

susceptibility, Charged
Device Model "CDM"
according to AEC Q100-

011
ESD susceptibility corner| Vesp cpm cr 075 |- 0.75 kv 1) PRQ-130
pins CDM: ESD

susceptibility, Charged
Device Model "CDM"
according to AEC Q100-

011
1) Not subject to production test, specified by design
Notes:
1. B FFIRZ T AT R AT 1EE R A (152 (AT BTN RA BT B R 1 T LIERBES#N5S
Ry ETZE I

2. EHHIRIFIIFE S TERILEIC TEEHE 2T RS TR AIES N B LT IE 5 T EE
RIFDIEET BN T IELLE EHIRRIEMTIR 1T HYs
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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-131

supply input voltage Parameter deviations

range possible

Power supply input Vin_op 8 - 36 \Y - PRQ-132

voltage operating range

Operating voltage at pin | Vegy12 op 2.7 - 70 \Y - PRQ-135

FBH1, FBH2

Operating voltage at pin | Veg 15 op 2.55 - 70 \Y - PRQ-136

FBL1, FBL2

Switching frequency fswo 100 - 500 kHz - PRQ-137

adjustment range

Synchronization low frrReQ/sYNC) 100 - 500 kHz - PRQ-138

frequency capture SPREAD(LF)

range

Synchronization high | frreq/sync/ 2 - 2.4 MHz |- PRQ-139

frequency capture SPREAD(HF)

range

1) Not subject to production test, specified by design

2R ETIEBER, ICIRBEBERIES TR BIIEErB It t005 1t FI5E,
3.3 e

=4 FABE
Parameter Symbol Values Unit | Note or condition P-Number
Min. Typ. Max.

Junction to case Rihic - 22.3 - Kw Y2 PRQ-143

Junction to ambient Rhia - 52.7 - Kw |Y PRQ-145
3)2s2p

Junction to ambient Rhia - 71.2 - Kw |Y PRQ-147
3/ 1s0p + 600 mm?2

(RELTH......)
Datasheet 11 Rev.1.11
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Table 4 (continued) Thermalresistance
Parameter Symbol Values Unit | Note or condition P-Number

Min. Typ. Max.

Junction to ambient Rihua - 80.4 - Kw |V PRQ-149
3)1s0p + 300 mm?2

1) REZEFEMR, RHIGITHEE.

2) IEBEBRMAERETBEANREMLT, ERIRIGE LRSI FIEsIMNRBEETEEETIFREET) Na=
25°C FEBITh=R 1w

3)  IBEMIRnAEIRHEJEDEC 252p (JESD 51-7) + (JESD 51-5) F1JEDEC 1s0p (JESD 51-3) + FRAIRTE B SAXT RS 14 F BB AN TR
B EIHY, ZESETE 76.2 x 114.3 x 1.5 mm BIIR_EFHITIEIN. 252p 1RE 2 MIMNEFAE (2 x 70 wm Cu) 1 2 NARBEIRE (2 x 35 um
Cu)e ERBIEFERTANAT —MABILIEY (BERE =03 mm, BEEEN 25 um ) , FEINEMANEEZEZEIEDEC PCBMKR.
Ta=25°C; ICTHFE1W

P ABHERIEIEDEC JESDS1 Fi/EE X B, HIE THEE 2156, 1515/4]
https://www.jedec.org
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TLD6099-2ESKIN T RCEE 3288, EATAHEEIM. AEREM. FEREM. SEPIC. RETLH Cuk #HhFh,
NUREIHI TE,

SMEERER MR I AT HIITE

v BRITEIFER

v EB[EIEHIFE

FMEERAN, REVFBL2 5| LM RIGEERT VFB1,2 BBEETL ON BME (Ve wion) s B8FRA=IAT L
Bt —EIAFIVFBL2 EEREE (Ve rer) BBE, EHIIFEMSZEEHETLHLERE,

2SR B BRI (E R AR N EIR E AL K E R MRILRIPWMIE S, EHS ST EIERE
2 swo1,2 5| HIBYERMRARIREHES , LABRENSMER n 7438 MOSFET,

4.1 R Bzh

NEohiZFB R Ih8E:

v PREVENER AN T

v BRRASBETSENNEREREIERME, BMEERLITHAPWMIEAXENTIE
S BBIRITINT B CHREEIER.

PWMIL2 5IHl ERE—P LR ERREIERF. ARE 5!

BRHeT:

. EREhEY

«  TEFBH12 5IMIEE/S
o EMER

+ IVCCEIMIRIERR

RBETE AR Bt EREN A, HESREREFENER T8RRI EESME—R,

B CHAVIRERUR TS5 H AV EE,

TEHREEEAE, FXATRAEPWMES, EFBHL, 2MIFBLL, 2Z[EIRYEEEMOZIIGINE Veerqoon » LEITFETE Lss

BHBIATER. MR EENARMERE, MiZIERoh1s N T REHET; TN, FREIHERZAET, FHXEIM
HARVAS S

CALNO

SN ARSZEIEYE, IXFPWMIRSERKHAEIMONRTEER, LUBREIER LB E,
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FFXiAETEE
Vin 4
Vinjon)
Voc/pwmin,2e 4 t
t
VreH1,2 — VrBL1,24
Vrer
Vewm_ExT
. ! ON time extension ' t
SWoi,2 4 ! e—
Gate driver ehabled Gate driver
enabled R
t
E3 PEEIBT B (Vyren -Vvee BILRMEBTZ 2 BT BERVIE /R B B1)

ONBYEIEIGFE L B T Ak :

o« FREEMBIPWMIEANLE S BB IE], SH@EYEIRE Tt s TEEUB BHAIEIAN

v PWMIEKHAE], 7EPWMISSONBTEILEREY, FBH1, 25FBL1, 22 B9 EIETFEEBE o oa
PWM{S S BYONBY [BIREIFEETFIE, EEIFBHL,2H0FBLL,2Z BIRYEB EIEE Vo exr.

Vewn exrfEONBY 8] ZE A< HA [8]38 T A5 Hk a0t A EE 42 PR B TR/ NS E BB IE Vowm i

EVeer S BIFT3ZR 5 Vown _EXT EE Veer =,

NSRBI RN AR THRE A EERYFBHL,2F0FBLL,2 Z [BIRYE & BB [EAER T Vewn um
FrERtE], SiEAY et [T 45 R,
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FERETIEE

VRer

A

VREF(100%)

v

< > t
tss
VREF evolution during soft-start.vsdx
Figure 4 Vrer and Vewn_exr waveforms during the soft start routine without analog
output adjustment
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Figure5 Vrer and Vewn_exr waveforms during the soft start routine with analog output adjustment
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FXiATE
4.2 SR
R5 B SR
Van=8VZE36V, T;=-40°C E +150°C ; Fi B BB[EAEXS Fith, [EREBIANSIH (FRIEFEME) o
Parameter Symbol Values Unit | Note or condition P-Number
Min. Typ. Max.

VEREE
VFBL,2 reference Vire12_ REF 1.568 |16 1.632 |V - PRQ-172
voltages (voltage loop)
Current loop reference | Vrer1,2(100%) 14475 |150 155.25 |[mV Differential signal (not |PRQ-174
voltages referred to ground)

VreF1,2= VreH1,2 - VFBLL2S

Vser1,2=5V
Current loop reference | Vrer1,2(40%) 57 60 63 mV Differential signal (not |PRQ-176
voltages referred to ground)

VSElez =940 mV
Current loop reference | Vrer1 2(0%) - - 10 mV Differential signal (not | PRQ-178
voltages referred to ground)

VSET1,2: 100 mV
Transconductance error | gm: - 0.95 - mS 1) PRQ-179
amplifier voltage loop
Transconductance error | gm» - 16 - mS 1) PRQ-180
amplifier current loop
Switch current limit VSWCSl,Z_TH 80 100 120 mV - PRQ'182
thresholds
Maximum duty CyCle in DMAX 91 - - % RFREQ/SYNC/ PRQ'183
adjust. freq. mode spreap = 27 kQ
Maximum duty cyclein | Dyaxr) 88 - - % fsw=500 kHz PRQ-184
low frequency sync
mode
Maximum duty cyclein | Dyaxme) 85 - - % fsw=2.2 MHz PRQ-185
high frequency sync
mode
Soft start time tss 1.8 2 2.2 ms Y PRQ-186
Reference voltage during | Veym_ext - 0.8* - \Y 1) PRQ-187
PWM extension VREF1,2 Vewm_ext> Vewm_miN
Minimum reference VpwM_MIN - 315 - mV 1) PRQ-188
voltage during PWM
extension
Input current at pln lFBHl,Z - 120 160 ILLA VFBHl,Z - VFBLl,Z =0.15V PRQ'194
FBHl, FBH2 VFBH1,2: 60V

(RBELTR......)
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Datasheet
FRATEE
&S5 (&) BSfHH

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

Parameter Symbol Values Unit | Note or condition P-Number
Min. Typ. Max.
Input currentat FBL1, |/egi12 - 50 70 UA Veghi12- VrBL1,2=0.15V | PRQ-196
FBL2 VepL1,2,=60V
Power supply Vin(oFF) 2.5 - 4.5 v Vindecreasing PRQ-201
undervoltage shutdown
Power supply minimum | Viyon) - - 5.5 \Y Vivincreasing PRQ-202
startup voltage
Power supply IN - 8 12 mA Vewmin 2=0V PRQ-204
current ) Vser1,2= Vivee
consumption _
REREQ/SYNC/SPREAD =
33ko
RrauLt1,2=57 k@
no faults detected
SMERFF X BB AR IR =h 23
Gate drivers peak output | Iswo; 2 1 - - A 1) PRQ-206
current Vswoizincreasing 1V to
4V
Current flows out of pin
Gate drivers peak output | /syo12 1 - - A 1) PRQ-208
current Vswor decreasing 4 V
tolV
Gate drivers outputrise |tz swor.2 - - 20 ns 1) PRQ-210
time CL_SW01,2:3'3 nF
Vswoizincreasing 1V to
4V
Gate drivers output fall | tr swo12 - - 20 ns 1) PRQ-212
time CL_SW01,2:3'3 nF
Vswo1,.decreasing 4 V
tolV
Gate driver high Rswo_Hs - 1 3 Q 1) PRQ-213
side resistance lswo=-10 MA
Gate driver low side Rswo_Ls - 1 3 Q 1) PRQ-214
resistance lswo= 10 MA
1) Not subject to production test, specified by design
Datasheet 17 Rev.1.11
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ZISERET —ME&MEATES, BTER—1sviat, BTFASEMIRIKEZEHE, Hi@idIvccsIil
(aPCBEHMhAEBNIRE (HIANfRETHIBSMEBE D ERS) HeE,

LM TI SRV ER A FE AR PR BITE IVC Char H B ARBR A v AR o

SNRIVCC LRI (MMRIRENESIN_EPCB_ERIEIZIRE) FRBRIEMEBT v, MM ERNBHBERRE
1R

HiaNBEVWEE R/NEENEBREVivon FFRIFI BB E IVCCIE BB 8]t B, 214 1ATI 28 IRMIVCCT | B,
FEEE—MEESREAIBIMIVCCEIM (BFRICw) , URELMIATNmEEE,
B 28C vy ESRIATER T IVCC 4B HEE R 28 ESRR IVCC(ESR) 0

IVCC
IN B—— Voltage regulator * D
] _C|vcc

FREQ/SYNC B————— Clock generator -
y swo1 | :
PWMI1T  B—— S o i
Switching ; !

regulators 1 &2 ‘\l\ :

PWM2 X— Jy W02 |

TLD6099-2ES !

Figure 6 Block diagram of the linear regulator

5.1 SMEBFFX MOSFET By X [E{RIF
EFFXPWMIE SHIONBTEIN, HMIRIKGIES EEEFF ENMOSIREB 1T ARIBXIE, LUBSEMOSFETE S, X
%Eﬁﬁ%_ﬂ\ﬁgﬁé&MOSFET; E%klﬁ”ﬁEEE{E&:_F|VCC/)_'\E;€I*E|\“:EHEV|VCC_TH_D;E§;EEI.,E,‘Jo

TLD6099-1EPEERL T — MR IEEMIRBE R, HVieFEEE I Vivee m o AT, SZEAWMRIREIZS. MiRIREHES
S2E Ve A B EIVCCREF B FREVvee o EBYEFTE B
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Figure7 Thresholds and timing diagram related to the linear regulator

5.2 EBSIFHE

&6 BSEHE
Vn=8VE36V, Tj=-40°C E +150°C; FiE BEMN Fith, ERBRANGIE FRIEZEME) -

Parameter Symbol Values Unit | Note or condition P-Number

Min. Typ. Max.

IVCC output voltage Vivee 4.85 5 5.15 v 8V=Vn=36V;0.1mA=s |PRQ-222
lvcc<40 mA

IVCC output current limit | /iycc 51 - 100 mA 8V<Vn<13.5V; Viec< |PRQ-223
4.5V; Current flows out
of pin

IVCC dropout voltage Vivee_pv - - 0.5 v Vin=5V; lvcc<20 mA PRQ-224

IVCC start time tsT - - 300 us 1) PRQ-225

Vinslew rate higher
than 1V/10 us

IVCC buffer capacitor Civee 1 47 10 uF 1) PRQ-226
IVCC buffer capacitor Rivce(EsR) - - 0.2 Q 1) PRQ-227
ESR Maximum value given
for regulator stability
(REELTI.....)
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&6 () B

Vw=8VZE 36V, T;=-40°C & +150°C; FTA BBIEABX Fith, EARBIANSIH GRIESEME) o

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

IVCC undervoltage Vivee TH D 3.6 - 4.0 v Vivec decreasing PRQ-228

switch-off

threshold

IVCC undervoltage Vivee TH.I - - 4.5 Y Vivecincreasing PRQ-229

switch-on

threshold

1) Not subject to production test, specified by design

2E ERIMNIBFFXMOSFET, HEIFER THEE %Eves(th)mﬁ&:_l:ﬂ%d W9Vivee o
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\ 4

Figure 8 Diagram of switching frequency adjustment and synchronization blocks
AT REEMANBRRLE, MMERBNIEKEENER, sSwo25 swol Bk, XEKE SWO2 RUBUERTEIEL

SWO1 ZEiR 1/(2* fswo )o

6.1 {55 A 71 2B B8 PH 1% B FF <SR

JRE TE FREQ/SYNC/SPREAD 5| Hl_ERYEEPARI A&y DC/DC RS, FH/2 A A RITAH 28,
JRETE FREQ/SYNC/SPREAD 5| Bl = (Bl RV BB FEIA T A T 8 R FF R HA=R, N FRA7A:

o INRIBEEBPETE Rereo spreaspecumion) SCEIA, NMIRSIAHOE, FFRIMEIE fono SEEIRNIFE
o INRBEBPETE Rereo spreadspectnumiorr) SEEIN, WESTHRIEAE, FFRIAELE fono SEEIRFE
v SNSREBPAETFR rreq_rrion), nBSTEER, FFRIAFEEETE swo_ns

ST X L B fE A LASMY (B

R E BRI RIMANA XA BEZBNXRE

1
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Figure 9 Switching frequency versus Rereq/sync/spreap
6.1.1 S
w7 SR

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

Parameter Symbol Values Unit | Note or condition P-Number
Min. Typ. Max.
SWItChlng frequency fSWO_SSM(OFF) 288 333 378 kHz RFREQ/SYNC/SPREAD = PRQ'238
27 ko
Switching frequency fswo_nr 2 2.2 2.4 MHz | Rrreq/sync/spreap = 100£22| PRQ-446
FREQ/SYNC/SPREAD IFREQ/SYNC/ - - 3 mA VFREQ/SYNC/SPREAD =0V PRQ'239
output current SPREAD Current flowing out of
pin
FREQ/SYNC/SPREAD Vereq/syney 0.72 0.8 0.88 v RFREQ/SYNC/SPREAD = PRQ-240
output voltage SPREAD_SSM(OFF) 27kQ
Biasing resistor | Rrreq spreadspe|1-8 - 9 k@ - PRQ-443
FREQ/ SYNC/SPREAD ctrum(ON)
spread spectrum ON
Biasing resistor | Rrreq_spreadspe| 18 - 90 kQ - PRQ-444
FREQ/ SYNC/SPREAD ctrum(OFF)
spread spectrum OFF
BiaSing resistor FREQ/ RFREQ_HF(ON) - - 100 Q - PRQ'445
SYNC/SPREAD/ high
frequency
Datasheet 22 Rev.1.11
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FXREFEIGEN RS

6.1.2 B

BARAE AR R EMER TSN P RMEAEEE (F<30 MHz) BYEBRAERIRST

ZRASBI R AT EINER LI, SRR 2B IR s IR EE XA T — TS L5,
FRIAR LU= BRORTOHTIE, DRINSE, WIDHEEMIRTEN QEMNIEREZA) o

1/fem

Spread spectrum modulator characteristic.vsdx

Figure 10 Spread spectrum modulator characteristic

6.1.2.1 S

xs SEHE
Vn=8VE36V, Tj=-40°C E +150°C; FiE BEMNFith, ERBRANGIE FRIEZEME) o

Parameter Symbol Values Unit | Note or condition P-Number

Min. Typ. Max.

Average SWitChing fSWO_SSM(ON) 288 333 378 kHz 1) PRQ'243
frequency RFREQ/SYNC/SPREAD =

2.7k
Modulation frequency | fey 6.75 75 8.25 kHz  |? PRQ-244

1.8 kQ = Rrgeq/sync/
spreap < 9 kQ

Frequency deviation fory 0.08* [0.10* |- kHz |? PRQ-245
fswo fswo 1.8 KQ = Rrreq/sync/
spreap = 9 kQ
(RBETH@...... )
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FXREFEIGEN RS

&8 (&) BSR4
Van=8VZE36V, T;=-40°C E +150°C ; FiE BB[EAEXS Fith, [EAREBFRANSIH (FRIEFEME) o

Parameter Symbol Values Unit | Note or condition P-Number

Min. Typ. Max.

FREQ/SYNC/SPREAD Vereq/syney 0.72 0.8 0.88 \Y RFREQ/SYNC/SPREAD = PRQ-246
Output VOltage SPREAD_SSM(ON) 2.7kQ

1) Not subject to production test, specified by design

6.2 54520 EE ((KIARE)

yn%&m%&ﬁﬁf&&mﬁﬁ%fFREQ/SYNC/SPREAD(LF)W ) #E. IJ_'_I § tbﬁﬁiiﬁ)\ IJ_'_I § tb:}EDCFREQ/SYNC/SPREADW ) JH\UF
XHRFE S 5FREQ/SYNC/SPREADS | B _E BYSMNERB $PIREI o

N5 FREQ/SYNC/SPREAD EHIEBIERB I MmN EE, 1IRF =N E IMSRES R
¢ .I-_EHi](;EF,HH |Eﬂ ﬁi&ﬁ)\% EEE VFREQ/SYNC/SPREAD(H),
¢ ﬁﬂﬂoq:',ﬁﬂ [E.I ﬁi&ﬁ)\1& EEXF EEJ:TE VFREQ/SYNC/SPREAD(L)O

VFREQ]SYNCISPREAD
trreQ/sYNC/SPREAD = 1 / fFREQ/SYNC/SPREAD
I< »
tFREQ/SYNC/SPREAD(H) : '
DCFREQ/SYNC/SPREAD = 1 EFREQ/SYNC/SPREAD(H)
FREQ/SYNC/SPREAD < >

1
VFREQ/SYNC/SPREAD(H) / \ / \
/ \ /

A\

/Z.

VFREQ/SYNC/SPREAD(L) 7 \ 7
t
Figure 11 Timing diagram when synchronization mode is enabled
6.2.1 BRRE
xRo BSIEE
Van=8VZE36V, T;=-40°C E +150°C ; Fi B BB[EAEXS Fith, [EAREBFANSIH (FRIESEME) o
Parameter Symbol Values Unit | Note or condition P-Number
Min. Typ. Max.
Synchronization input | Vegeg/syne/ 3.0 - - \Y - PRQ-250
high voltage SPREAD(H)
Synchronization input VFREQ/SYNC/ - - 0.8 Vv - PRQ-251
low Voltage SPREAD(L)
Synchronization input | DCeregssyney |40 - 60 % 1) PRQ-252
duty cycle range SPREAD
1) Not subject to production test, specified by design
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7 R A

FMBER LUBIT WEITHER SET1,2 51 (V ser2) ERIIREINEBERIAEE FBH1,2 #1 FBL1,2 S|l Z BV EEBE
VREF12 (}‘Aﬁ'ﬁﬂﬁkiﬁutﬂEﬁ/m )

BRI IARM I TR MEEHTT, BEZEISEEAXE, WRMEITE SETL,2 5| ERIBERFV
SETL,2(NOSW) » M SWO1,2 NMOS Mtk IR ches iR 22 A

SET1,2 S|HIATEIZEIS TV serr20000 BV EBIE (I sETL,2 5| fIEZERNIVCC SIRD) , L3RR BRI
RERLIEN

SETL25| Ml LRV B ES MM MBER BESEE, EfT AWM TNEFR.

VrBH1,2-VFBL1,2 A

VREF1,2(100%) |=mmmmmmmmm e e e e e e e e e e e e e e o —

VREF1,2(40%)

\/REF1,2(OFFSET)

»
L

VSETI,Z(N(|)SW) VSET]!,Z(O%) V/sET1,2(40%) V/sET1,2(100%) VseT1,2
Gate o _ %
il dir'r?n/:ing Vier= o 140.‘I ‘ ditr?r?'\i/ng
disabled
Figure 12 Relationship between Vg1 2 and the respective voltage Vier: 2
SETS IR AT LUEIE R INEI BN EEPE (B LRTELEDIEIR b) SR#ITHRIRIF
7.1 B
£ 10 S
Van=8VZE36V, T;=-40°C E +150°C ; FiE BB[EAEXS Fith, [EMREBIANSIH (FRIESEME) o
Parameter Symbol Values Unit | Note or condition P-Number
Min. Typ. Max.
SET1 SET2 inputvoltage| Vseri pi00%) |- 2.2 - Vv 1) PRQ-260
100%
SET1 SET2 input voltage| Vser1 2(40%) - 940 - mV 1) PRQ-262
40%
SET1 SET2 input voltage| Vser1 o(0) - 100 - mV 1) PRQ-265
0%
SET1 SET2 input voltage| Vsgrionosw) |- - 50 mvV - PRQ-266
no switching activity

1) Not subject to production test, specified by design
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8 Y ThaEE

TLD6099-2ES BT MAXLBN (B MEE—) , BFHEIEH (PWM) S B

XAASIER T REMHA TR (MTIFE LED WSRE) , MASSH LED FEMNHHIE R,
XLETHEEAER MBI E &7, FATINRIIHES MEE LR, REEMEEZan xR,

8.1 F PWM JFH

TLD6099-2ES B MEBEHE— M ERNBWASIH, BTFHRRFEXAFILEDSETIYER
MRHEBUTRMY, SMBREERIRFIL DC/PWMIL2 51/ EREFPWMIBHES:

o PWMIL2 5| LRV )N AR T Vowmn 200r5)

+  PWMIL2 5| ERIRAKBES T Voo

v PWMIL2 ERYSRASAZNF 1 kHz

v RITEME RIS

WRIRA BB RUEINH B Vewmm T Vewmnzon), T NMOS EBRXIXEhZZFE A, HN NMOS EBIRIRGIBS A,
NMOS FBRXIX T2t 2R FEY, COMP 5|f_ERYEBERIFIRE

8.1.1 EBSIFHE

R11 SR

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

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

PWMll, PWMI2 input VPWMll,Z(ON) 2.0 - - \" - PRQ-290

voltage high threshold

PWMll, PWMI2 input VPWMll,Z(OFF) - - 0.8 Vv - PRQ'292

voltage low threshold

PWMI1 PWMI2 input /PWM|1,2 - - 200 IUA VPWM|1,2: VlN PRQ-294

current

PWMI1 PWMI2 input /PWM|1,2 - - 1 IUA VPWM|1,2: 0.8V PRQ'296

current

PWMI]., PWMI2 minimum tPWMll,Z(ON) 6 - - us - PRQ'298

ON time
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REHTURIRESFEBmRlE, MMPEE LED BT S, TLD6099-2ES @i /3 A BiEN MM E (AOD)
Y5 SRARIP T B

HHE LED &RV, AOD JXEh—1> NMOS M EIHIHER, UIRIEEEEHBE,

Vs
I N e
| K
Switching 5 SW01,2 ‘ T
regulators 1 &2 | A
AOD1,2 sqAOD1,2
FBH1,2
COMP1,2 e ’
, o
pB———  Erroramplifier 1,2 I FBL12

13 BiEMN R

X FBH1,2 A FBL1,2 FimAY EE.EEQVREHJ ( VAomoN)E.?%ﬁiﬁﬁl‘Ejﬂeﬁﬁt oo on Y, BEEMN I H RS S S8 IMNER
AOD NMOS,

% FBH1,2 1 FBL1,2 FRIHAYEBIEIRTF (VREF1,2 + Vaoo on-Vrer2 + VAOD_ON -VREF1,2) BY, 4MZBAOD NMOS X,
VaoD_Hys)-

BIENAa R SRR EEI R IR (RINEY) BRIERIMEEERLREV soo_onmn .
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9 BiER AL R

VrBH1,2-VFBLL2

VREF1L,2_1000% === === === mm e = e e e e 2 Output regulation

/aoD_on(MIN)
VAOD_HYSI

>
>

VsET1,2 0% V/sET1,2_100% VseT1,2

& 14 AOD BUEVEN VserFI R ER
EHEohfiZERE, BENREHKENREREREN.
9.1 EBSIFHE

R12 SR
Parameter Symbol Values Unit | Note or condition P-Number
Min. Typ. Max.

Activation VAOD_ON 15 22.5 30 mV VFBH 127 60V PRQ-430
adaptive output Voltage Vrghio-
discharge VreLi2increasing
HystereSiS VAOD_HYS 10 15 - mV VFBH 1,2 =60V PRQ'431
adaptive output Voltage Vrgn12- VsL12
discharge decreasing
Activation time taoD_ON - 200 ns 1) PRQ-432
Minimum activation Vaob_oN(MIN) 50 62.5 mvV 1) PRQ-436
adaptive output Vegny o= 60V
discharge Voltage Vph1,2- VraLi2

increasing
SMERFF R B AR IR =h 28
Gate drivers peak output | /xop1 2 150 - - mA 1) PRQ-440
current VAODI,2 increasing 1V

to4V

Current flows out of pin
Gate drivers peak output | /xop1 2 150 mA 1) PRQ-449
current Vaoo1» decreasing 4 V to

1V

(RBLT;......)
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9 BIER7HAIL KR
#£12 () B
Parameter Symbol Values Unit | Note or condition P-Number
Min. Typ. Max.
Gate drivers outputrise | tg aop12 - - 100 ns 1) PRQ-441
time CL_AODl,Z =3.3nF
VAOD1,2 increasing 1V
to4V
Gate drivers output fall |t aop12 - - 100 ns 1) PRQ-442
time CL_AODl,Z =3.3nF
Vaon12decreasing 4V to
1V
1) Not subject to production test, specified by design
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10 RIFFERTSEERE

BIIHEE IVCC # FAULTL,2 51 BIBVIRESRIRG KRB . M@k HEEIEMR S
ENESMBEERNEIU T E RN SZAMRIFREIS HEEFAULTL 25 | B EIREHKEE:
o XPHDEGER

¢ B

«  FBH1,2 5|flhidfE

BT EAER FAULTL,2 5Bl ERVBBEABE Veavraraon RIRE PR,

FAULTS |FIBVIRZS AT AR AIERIZR s, EXMIERT, FEEFAULTHREEHIZZRVNG I Z BEA—1 &
H’*EEJZE (RFAULT»UC)

PSS | BIR ARSI ED, BRAMRIH BRI rauriamien o

10.1 S

+&13 ST

Vin=8VZE 36V, T;=-40°C E +150°C; FrE B[EMEXFi#th, EARERANSIH FRIESEME) -

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

FAULTL,2 output voltage |Veauitiomicr) |4 - - v 1 PRQ-336

with fault

FAULT1,2 output current | lauiTio(icH) |~ - 6.5 mA Veaurt=0V PRQ-448

with fault Fault detected

Fault period trauLT 9 10 11 ms 1) PRQ-337

Series resistance ReauLT-uc 10 — — kQ 1) PRQ-451

on FAULT pin

1) Not subject to production test, specify by design

10.2 X Hh 55 B

SRR BIHIS T TDAERIP S B3 S S AE B A8 EB 7T B9 B2,

42 VFBL,2 3| MR AR T AR EB R A Virer 20 BI4RET AR SRS HR BT 8] Lo er » NG
EEER MBS, ERIEHSIERE oo /5, BREREIER. MR WEENLEH VFB1,2 3|
BIERERS T (Veows s+ Visio saa nsr), NIRKPERRRR,

ERENIEREIRIE, RSN, HE FAULTL2 3IM ERSRE AR, WHERNRNE:

1. FAULT1,2 S ENBREASE V eauLt2(HiGH), 542 B8] 9 toge
2. Fidt,M8E, RITHRER

3. THENREMIEFLERE, EMAERBE Ve,
MREEDAFE, WEEZIE, SWEEEHEE.
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Figure 15 Timing diagram during short to ground detection

X PWMIL,2 g|H£|]J:E,‘JEEE1E\E3:VPWMI1,2(OFF)ETJ) AR HPE,

10.2.1 BB S4FE

R14 SEHE

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

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

Fault time with short | tsyg 72 8 8.8 ms 1) PRQ-348

to ground

Short to ground reaction| tsyg gt 4 - 20 us - PRQ-349

time

Short to ground voltage | Veg; 2 sa6 93 100 107 mV Voltage decreasing PRQ-350

threshold

Short to ground voltage | Vg2 sa6 Hyst |- 5 10 mvV 1) PRQ-351

hysteresis

1) Not subject to production test, specified by design

10.3 W BERATER

FNMBER A SR EB EIF B IE T 40 BB R SR I R R,

2 VFB1,2 5|l ERVEBES T Vesro wionBY, EBERERIZEE AT, LAY FAULTL2 SR ERYEBEFE Vi amicn) o
5 VFBL,2 51 ERMERER TV rero wiornBY, BB ASIRE FAULTL2 5| ERYEER, LASRIABEIRRT

Ko

9N5R PWMIL,2 51 R _ERYEBIEART Vewnnaorn » T FAULTL,2 5B EBYIRE T EEIER.

Datasheet 32 Rev.1.11
2024-09-17



';:gg:is:-zEs Infineon

RIPFEREAPE B IR

VArB1,24

AFB1,2_REF

WrBL,2_vM(ON) \ /[
VAFBL,2_VM(OFF) F--=--=======-==-=--5 Ao

Vewmiz,2 4

\j

Vpwmi1,2(0N)

VPwmi1,2(0FF)

VeauLr1,2 4

VrauLT1,2(HIGH)

A
Vswo1,2

Gate driver enabled Gate driver disabled

Figure 16 Timing diagram in voltage regulation

10.3.1 EBSIFHE

*15 BSIEE

Viw=8VE 36V, T;=-40°C E +150°C ; FR B BEAANF#l, EREFANSIH CRESERE) o

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

VFB1, VFB2 overvoltage |Wg12 ov 1.568 |[1.6 1.632 |V Voltage increasing PRQ-361

threshold

VFB1, VFB2 input current | lygg; 2 -1 -0.1 1 UA Vig12=1.6V PRQ-363

VFB1, VFB2 voltage VirB1,2 VM(ON) 1.45 1.5 1.55 v Voltage increasing PRQ-366

mode ON thresholds

VFB1, VFB2 voltage Wre12 wmorr)  |1.3 1.35 14 v Voltage decreasing PRQ-368

mode OFF threshold

10.4 FBH 5| B E
BEEEE—MES, AR FBHL 3RS S T RASNFEENEENSIN, SN EEHiEr
R0

o ZHMENM NMOS HitRIKEh2E
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Figure 17 Timing diagram during overvoltage on FBH pin

WS, WEERBIREEIEE, 3 H FAULTL2 B E R IR S e,
SRR RISHE LIS, CRPUREN B8, RERIEERB.
BIEPWMIL,2 3B B FB AR T Vown o, BRI TIBIREE,

10.4.1 BSR4

K16 SR

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

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

FBH1 FBH2 VEBH1,2(H) 72 - 75 \Y Vesni2 increasing PRQ-381

overvoltage upper

threshold

FBH1 FBH2 VegH1,2() 65 - - \Y Vesni decreasing PRQ-383

overvoltage lower

threshold

10.5 o

AKErR—MAEYSE, EEMLEREESE PREKRE, MARATERREFIIESRER.
R RN R KT 0 , SRABIRARKETTHAERE X MR IK T B3 M A BB L 1 A2 E 250
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Figure 18 Timing diagram during overtemperature protection
10.5.1 B4
Table 17 Electrical characteristics
V=8V ZE36V, T,=-40°C & +150°C; FT B B[EAEXF#H!, ERBRBANSIH GRIEZEME)
Parameter Symbol Values Unit | Note or condition P-Number
Min. Typ. Max.
Overtemperature Ty(sp) 160 175 190 °C 1) PRQ-408
shutdown
Overtemperature T(sD_HYS) - 10 - °C 1) PRQ-409
shutdown hysteresis
1) Not subject to production test, specified by design
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Figure 19 Application diagram
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Figure 20 Package dimensions PG-TSDSO-24
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Document version
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Description of changes

Rev.1.11 2024-09-17 +  Changed severity level

Rev. 1.10 2024-07-22 ¢+ Parameter update in PRQ-
135 and PRQ-136

Rev. 1.00 2024-07-10 ¢+ Initial document release

Datasheet

38

Rev. 1.11
2024-09-17



N

)

FAER, AXHNRXERRSGES, NAEEFANRR CRREHTFXIEX, ZRXEXNHESE, FAAEAEFIERZEK

1o

RTFEFIIERERER T BtiEF, UNRESHFNERIETHNER, RENPXEXSEMNEXRAIEXE XA EF

EARRERZ AL,

Ftt, FHAEBHREIZ P SOR AR A SR FT 5 SR A& R152, 158 I http://www.infineon.com
BEXBRXMAPIGEX RS Z BEFEERAES, URHNEXXMANE, FEOARTESARAEIIERNE,

EBNMREREXHE, RTERSHIER LRGP, B CERWERFIEPRIREENTARTES FEREEMmERE
RS EERASEREN SR, R OERRIBRGERFHNTEEIERESE. MEREFRELRREA, BFREFERAETX

o

Trademarks

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

hZs 2025-12-24

Infineon Technologies AG HhR,
== Neubiberg 85579

k4% © 2025 Infineon Technologies AG
3= ESiE YN
REFTENF,

Do you have a question about this
document?

Email:

erratum@infineon.com

EEE

Infineon Technologies AG & ELXEX AT (LU T{E
R "RTCR") HEFREMRMANTR (T8

BENR, B EBEGRRGRTEAMR)
(LUFEH "=R") , MEFEFSR VAR
HIIEZRME Y & F S E A BE Y B R R &1,
ME LRESFRHEMBENY, WEEFIERB
RYVEZHESRM. REER CAPHPEREN
BRT, BRN—RERMEAHFIIEHNETE
EHESHNREA NE VEEBAR.

RN, HKEREENMRILE =AM
FRERIEMATRIE, BIANSS4ERE/BIE%E
FAMEEH M RIRIE.

RRNSH M. MANE A WEM~RNAE
ERAAXNEMES A XL B ERTE
FHEBEHF AR,

AR E S BRI AE R AR BRI EER
BERRKRER. FRERETGEF @ RN A
MEFREARNERL, HEANBMES
BEABPREIEAX AP EEHNRERXRARK
. BERERMEERRIT. REMNKTUANA
HDgEEM T 2lE, HFETSEERBEXIER
EXO

PRAERTCOEZZTAMRIE, SN-RF SR TE
I ™= S PR S o A = m B RS R A S I T
SSBABMHENNAE. B8, LARMEHTY
&P ERORBARIITAEERN LR MNP E
AfAEm, BEREFNEAHELBEE

RYORARMREREEHER, W (EERX
&) (UrhG) % 44b &, BEHABRETE AR
TR (TDM) RIALF),

MRFmEER2IEE:
HTFEATRERERFAEEN TS, RE~Mm
RIT R, BROEFRIEFMASEA
2. BEFSWBHER, HFREHMFR
(UFEH"Z2FE") , ROENERRLSR
R EBEREE,

WMRASHEE 25| AR

RIEXE. BEMEFEMERKNAR=IOER
MFY, ZREPRTCEZME. R ORREME
F, B, &R BEIR IR M AR A RA
WEYRE L A3 o

MR EBEANRERIINMY, R OERFIEF
BB, EHMIERY. RAIER LR AR RNIR =
B (BREEER) © (a) WFLURRBRE IR
HEVER Y, (RIESRARRIERME SR ZIRGH
FEREBEHS=G; K&(b) FUZ#HELHE
(binary code)FZ 3t IhmILLimAA P 2 & %34,
RERFEROEBEEFT R, BIEXNRREHITE
AEMER. Sfl. BK. BFHHmF. X
M. BA. REZFFNEZHEURNEIEAE
B, BHRABERENE CEDRAERIAN
https://www.infineon.com,


http://www.infineon.com/
mailto:erratum@infineon.com
https://www.infineon.com/

	目录
	1 框图
	2 引脚配置
	3 产品一般特性
	3.1 绝对最大额定值
	3.2 工作范围
	3.3 热阻抗
	4 开关调节器
	4.1 软启动
	4.2 电气特性
	5 线性调节器
	5.1 外部开关 MOSFET 的欠压保护
	5.2 电气特性
	6 开关频率设置和同步
	6.1 使用外部电阻设置开关频率
	6.1.1 电气特性
	6.1.2 展频
	6.1.2.1 电气特性
	6.2 与外部时钟同步（低频模式）
	6.2.1 电气特性
	6.3 与外部时钟同步（高频范围）
	7 模拟输出调整
	7.1 电气特性
	8 调光功能
	8.1 数字 PWM 调光
	8.1.1 电气特性
	9 自适应输出放电
	9.1 电气特性
	10 保护措施和故障管理
	10.1 电气特性
	10.2 对地短路
	10.2.1 电气特性
	10.3 输出电压调节范围
	10.3.1 电气特性
	10.4 FBH 引脚过压
	10.4.1 电气特性
	10.5 过温
	10.5.1 电气特性
	11 应用信息
	12 封装信息
	13 修订记录
	13.1 修订记录

