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Table 1 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
(RIBETA.....)
Datasheet 6 Rev. 1.10

2026-04-27




o _.
LITIX™ Power CLD6098-1EP |nf| neon
MR Z I RIEEDC-DCIEHIZE

2 5|ECE

Table1 (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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Table 2

BN RATEE

Absolute maximum ratings

T,=-40°C E +150°C, FRAEREMBN T, RNSIHRERANERER (RESEME) o
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/ Voc/pwmi -0.3 - 60 - PRQ-32
PWMI
Voltage at pin FBH VeBH -1 - 75 - PRQ-33
Voltage at pin FBL VeBL -1 - 75 - PRQ-34
Differential input VRer(MAX) -75 - 75 Vrermax) = Visn -VisL PRQ-35
voltage Differential signal (not

referred to ground)
Current at pin FBH, FBL | /reH, /rBL -1.5 - 7.5 mA Vegn - VesL= 150 mV PRQ-36
Voltage at pin VFB Vs -0.3 - 5.5 v - PRQ-37
Voltage at pin SWCS Vswes -0.3 - 0.3 v - PRQ-38
Voltage at pin SWO Vswo -0.3 - 5.5 v - PRQ-39
Voltage at pin FPWM/ | Vepywwm/rauLt -0.3 - 5.5 v - PRQ-40
FAULT
Voltage at pin COMP Veomp -0.3 - 5.5 - PRQ-41
Voltage at pin FREQ/ VereQ/syNC -0.3 - 5.5 - PRQ-42
SYNC/SPREAD
Voltage at pin PWMO | Vpwmo -0.3 - 75 - PRQ-43
PMOS output voltage | Vpmos -1 - 10 Vemos = VreH - Vewmo PRQ-579

Differential signal (Not

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

(RIEETA.....)
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Table 2 (continued) Absolute maximum ratings
T,=-40°C & +150°C, FREBEAENTH, RASIHNERAERER CRIESEMRE) -
KRBT EFMIR, HiIgIHEE.

Parameter Symbol Values Unit | Note or condition

Min. Typ. | Max.

P-
Number

ESD susceptibility

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

PRQ-48

ESD susceptibility Vesp_com -0.5 - 0.5 kv CDM:ESD

inner pins susceptibility, Charged
Device Model "CDM"
according to AEC
Q100-011

PRQ-49

ESD susceptibility Vesp_com cr -0.75 |- 0.75 kv CDM:ESD

corner pins susceptibility, Charged
Device Model "CDM"
according to AEC
Q100-011

PRQ-50

1. B TFIEI ) TSR E FIE AR IR o KB B BRI RABE B T LIFET

BER R FE Y AT SE

2. FRBIRIPIIEE STERGLLIC TEEAHE F AT R E T TR HIEFHFHIUN B L

IEETIEER. RIPIIFET BN TELE L HIIRIETTIRITEo

3.2 T1ESCE

Table 3 Functional range

T,=-40°C E +150°C, FRrEREEMRN T, RANSIHERANERER (REZEME) o

Parameter Symbol Values Unit | Note or condition

Min. Typ. | Max.

P-
Number

Extended power Vin_ExT 45 - 58 Vv 1

supply input Parameter deviations
voltage range possible

PRQ-51

Power supply input Vin_op 8 - 36 v -
voltage operating
range

PRQ-52

(REAKTR......)
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Table 3 (continued) Functional range

T,=-40°C E +150°C, FrEREEMEN T, RASIHRERANERER (RESEMAE) -

Parameter Symbol Values Unit | Note or condition P-

Min. Typ. | Max. Number
Operating voltage Vesr 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 | 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
PWMO frequency range | fpwmo 150 - 750 Hz - PRQ-113
1) REZEFEMR, RIGITHER.
2 ETIEEREA, ICREBBRBHEBE T T F. BIlFEEHEEXBIIFEIFL A5

* FI5EH

3.3 prati|
Table 4 Thermal resistance
R EFMIR, HIIHEE
Parameter Symbol Values Unit | Note or condition P-

Min. Typ. | Max. Number
Junction to case Rinhc - 20.9 - Kw | PRQ-54
Junction to ambient | Rihia - 57.2 - KW |22s2p PRQ-55
Junction to ambient | Rthja - 73.2 - K/W |21s0p+600 mm? PRQ-56
Junction to ambient | Rthia - 85.5 - K/W |2 1s0p+300 mm? PRQ-57

1) EEMNREREBRAINREZMT, EARIEE LEMEEN FAEsIHMMEEERFEEERERET) Ta=
25°C FERThE 1w

2) IEEMIRnAEIRIEIEDEC 252p (JESD 51-7) + (JESD 51-5) F1JEDEC 1s0p (JESD 51-3) + FRAMRTE B AT R & 14 FHIEUASRE
FATENSRNN, ZEH7E 76.2x 114.3 x 1.5 mm BIIR E# T, 252p 1R\ 2 MMNEFHE (2 x 70 um Cu) F1 2 MARE
AR 2x35umCu)e ERBERTANAT —MHRBILEY (HR=03mm, BEEEERN25um) , FEMENHNEE
EEJEDEC PCBMIER/Bo Ta=25°C; ICTHFE1W

pr WA Z LI EIRIEIEDEC JESD51 P/ Y, M THEEZ 15K, 181h/Ahttps://www.jedec.org
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Figure 4 Soft start timing diagram (the linear waveform of Vyesu-VireLis an example of
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4.2 SIS
Table 5 Electrical characteristics

V=8V ZE36V, T,=-40°C E +150°C ; FR B BBIEMEFitt, EREBFRNSIH FRIEZSEME) o

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

Regulator
VFB reference voltage | Vg Rrer 1.568 |[1.6 1.632 |V - PRQ-142
(voltage loop)
Current loop reference | Vrerooo) 144,75 |150 155.25 |mV Differential signal (not | PRQ-66
voltage referred to ground)

Vrer = Ven - VeaL

VSET =5V
Current loop reference | Vieraoo) 546 |60 654 |mv |2 PRQ-67
voltage Differential signal (not

referred to ground)

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

Vser=100 mV
Transconductance Im1 - 095 |- msS | PRQ-600
error amplifier voltage 2)
loop
Transconductance Im2 - 1.6 - ms |21 PRQ-463
error amplifier current
loop
Switch current limit Vswes_TH 80 100 120 mV - PRQ-69
threshold
Maximum duty cycle in | Dyax 91 - - % Rrreq/syNe/ PRQ-70
adjust. freq. mode spreap = 27 kQ
Maximum duty cycle in | Dyaxr) 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" Ve | - Vv 12 PRQ-588
during PWM extension F1,2 Vowm_ext> Vwm_min

(RBLT;......)
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Table 5 (continued) Electrical characteristics

V=8V ZE 36V, T,=-40°C E +150°C ; FR B BEAEX T, ERBIRNSIH GRIESENE) o

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

Minimum  reference |Vewm min - 315 |- mv |2l PRQ-589
voltage during PWM
extension
Input current at pin IegH - 550 800 UA Veen- VeaL=0.15V PRQ-73
FBH Vegn=60V
Input current at pin kgL - 50 70 HA Veen- Vee=0.15V PRQ-74
FBL VFBH =60V
Input current at pin IrBH - 50 70 UA Vegn- Vrel=0.15V PRQ-75
FBH Vis,=0V

Current flows out of

pin
Input current at pin kgL - 50 70 HA Veen- Veel=0.15V PRQ-76
FBL Vis,=0V

Current flows out of

pin
Threshold voltage high | Vegy pss - 2.55 2.8 v 2 PRQ-267
side sensing

Vesnincreasing

Threshold voltage low |Vegy (s 2.1 2.3 - v 2 PRQ-268

side sensing .
Vesn decreasing

Power supply Vin(oFF) 2.5 - 4.5 v Vindecreasing PRQ-77
undervoltage

shutdown

Power supply Vinion) - - 5.5 v Vivincreasing PRQ-78
minimum

startup voltage

Power supply current | /iy - 5 8 mA Voc/pwmi =0V PRQ-426
consumption Vser=Vivee

REREQ/SYNC/SPREAD =

33k

Repwwm/rauLT = 57 k2

no faults detected

(REETH......)
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Table 5 (continued) Electrical characteristics

V=8V ZE36V, T,=-40°C E +150°C; FR B B/EMENFitt, [EREBFRNSIH FRIEZSEME) o

Parameter Symbol Values Unit | Note or condition P-
Number

Min. Typ. | Max.

Gate driver for external switch

Gate driver peak Iswo 1 - - A 2 PRQ-79
output current

Vswoincreasing 1V to
YAV,

Current flows out of
pin

Gate driver peak Iswo 1 - - A 2 PRQ-80
output current

Vswodecreasing 4V to

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

CL?SWO =3.3nF

Vswoincreasing 1V to

4V
Gate driver output fall |t¢ swo - - 20 ns 2 PRQ-82
time

CL?SWO =3.3nF

Vswodecreasing 4V to

1V
Gate driver hlgh RSWO_HS - 1 3 0 2)1) PRQ‘83
side resistance

/swo =-10 mA
Gate driver low side Rswo_Ls - 1 3 [0) 21) PRQ-196
resistance

/swo: 10 mA
1) RELEFENE, BIITHEE.
2) REZEFMER, BHiIgHEE.
Datasheet 16 Rev. 1.10
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5 &R

5 LKMIETES

ZIREREBE T —MAMIATEE, BTFER—sviat, BTRERMkIEshssMHE, Hi@dIvecs]
fizapcB EHAhiEBNIRE (HIANfRdzHISSABED ERS) He.

LR MR TI B8 B ER A H B SR AR PR ABTE IVC Can Hh BB AR PR B e AP

MNRIvCC ERMTRE (MRIERIZ3 N _EPCBERIEREIRSE) FABBEMEBT v, MM IATSMEL
BIESMER.

HmNBEVEBER/NEEH EEEVIN(ON)#1%¢% BY Bl L IVCC/BThBY [8tsBY, £k AT 23 IREIVCCS IR
==

FEEZE—EESREAIIMIVCCEIH (BIPRICw) , UIRELMIAT 23 HBE,
B A28 CvecHY ESRIATE T IVCC B EE R 28HY ESR RiweccEsr) o

Vs
IN Volta IVCC
= regula%; I & |
Civce
FREQ/SYNC — |  Clock I
Q generator
I 1
52 Switching swo |
DC/PWMI regulator b |
CLD6098-1EP

Figure7 Block diagram of the linear regulator

5.1 INEBFF X MOSFET B R [EfRIF

EFFXPWMIS SHIONBTEIA, MRIREIESTE B ANMOSTRETE RENIBXIT, LUBSMOSFETH &id#,
X BB EFE—MIZERMOSFET, HEAKBEEBERFIVCCRIEXBTEEY Ivec_tH_03RSEIH,
CLD6098-1EPEERY T —MRIEEIFIMERE, HVivcFEREWivce m oA TEY, SERAMIRIKEIES. WikIK
AR ETEVecF @ BIVCCRIEFF B BB Viee A LB EFTBE Ao
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infineon

Vi

Vingom)

Vinjorr)

Vivee

Vivee_tH
Vivee_tH_D

1]

Vocpwm 4

Voc/pwmifon) [F========

Vswo .

-t -

Gate driver disabled

Gate driver

Gate driver enabled disabled

Gate driver enbled

Gate driver

disabled

Vepwm 4

VFPRMIFAULT e e e e e el o

\

Soft start routine

/"

S

\

Figure 8

5.2

Table 6

BSEHE

Electrical characteristics

V=8V ZE 36V, T,=-40°C & +150°C ; FR G EBEABXT Fith, EARE

Thresholds and timing diagram related to the linear regulator

AN FRIEREBME) -

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 4 PRQ-285
Vinslew rate higher
than 1V/10 us
IVCC buffer capacitor | Cpycc 1 4.7 10 uF 2 PRQ-61
If embedded PWM
engineis used, 4.7
uF has to be chosen
asaminimum
(RBLTH......)
Datasheet 18 Rev. 1.10
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Table 6 (continued) Electrical characteristics

V=8V ZE36V, T,=-40°C E +150°C; FR B B/EMENFitt, [EREBFRNSIH FRIEZSEME) o

Parameter Symbol Values Unit | Note or condition P-
Min. Typ. | Max. Number
IVCC buffer capacitor | Rycc(esr) - - 0.2 Q 4 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) REISEFNE, BHIRITEE.

2B HIEIEFFFEMOSFET, HEHFIEL THIEEBE Vesun I MFFE&2VHI Vivee_Th_b

Datasheet 19 Rev. 1.10
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6 FFRIMEKIGEME L

6 FRimFiGEMRE L

DC/DC FXHMZE]@Id M FREQ/SYNC/SPREAD 5| fil#3thpY EB PE 28 21 181 [M11% 5 | It (H £ = BT $h R F 2,
ZRETEES—EMIEE2E, LUV HEREMESEMIZSIT TES,

B ERARERE, TR RIAREF KRR T EE o RIF T,
SNRIZMHIMNERET T, IREEZUTHDN TR OPREF R

v R RIAIEIRE E frreo/sciserernir) (IRSRBIZHET)

v AT EIIEIREE frreoiscisereavin (BFRAEZZET)

EXEEEZIN, KETAIRFEURET, MMSBOHTENITARTREEL RS

CLD6098-1EP
Spread spectrum
modulator
5 Clock generator >
FREQ/SYNC/SPREAD DC/DC Cote
Multiplexer »| switching » driver /& sSwWo
regulator
Clock frequency o
detector -
Figure9 Diagram of switching frequency adjustment and synchronization blocks

6.1 FRImEIGEMIMEEEBEZE
FETE FREQ/SYNC/SPREAD 5|l _EAYEEFEES FT1ETY DC/DC FUSIER, H iz 2R EMBGHI2s.
RE BN RIMN AR B EZ BHNXRE

_ 1
s (1.11-107" Rpgrpq/sync/sprEAD) ()
RE BEMNTRIMIFXIMERBEZ BN XRE
fsw= —10 L (2)
(1.11-107"°- Rergo/sync/sprEAD)
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=
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~
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—%— spread spectrum OFF

10°

10"

R FREQ/SYNC/SPREAD

[kQ]

Figure 10

6.1.1

Table 7

BSRE

Electrical characteristics

Switching frequency versus Rereq/sync/spreap

V=8V ZE36V, T,=-40°C E +150°C ; FR B B/EMEF i, EREBFRNSIH FRIESEME) 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

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

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

6.1.2

5T

FERATRARI A R ERER T SE FRMEAAEREE (F<30 MHz) RYRBHAEIRARSY
TR BB R B AT RINR KLY, RALREBHENESIEEEXNEEE— T BIMTE LB

&flo

HXRMRU= AR RAHTIER, 2P E, HWIRHEBMIRCEAN QENARRE ) o

Datasheet
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afineon

1/fem

Spread spectrum modulator characteristic.vsdx

Figure 11

6.1.2.1

Table 8

V=8V ZE 36V, T,=-40°C & +150°C ; FR G EBEABAXT Fith, EARER

BSRE

Electrical characteristics

Spread spectrum modulator characteristic

.
~

/)

RANSIR FFRIEZEMRE) 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 | PRQ-88
1.8 k2 = Rrreq/syncy
spreap < 9 k2
Frequency deviation | fogy 0.09*fs |0.15*f |- kHz | PRQ-89
Wo Wo 1.8 k2 = Rrreqysync/
spreap = 9 k2
FREQ/SYNC/SPREAD | Vereg/syncy 0.72 0.8 0.88 v RFREQ/SYNC/SPREAD = PRQ-385
output voltage SPREAD_SSM(ON) 2.7k0

1) REFEFNE, BIRITHEE.

6.2

5MBE#ES (RSTRT)

yu%%ﬁ%ﬁ |E_| i{f&i)ﬁ\}ﬁg}:;ﬁfFREQ/SYNC/SPREAD(LF) W H ;:FE. 5 E thj_: |E_| ﬁ&ﬁj)\ E § tl::;.-E.-a DCFREQ/SYNC/SPREADP;.I H

M FF FZ A= 2 5FREQ/SYNC/SPREADS | Bl _E FYSMERET $R[E]

Datasheet
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6 FFRIMEKIGEME L

9N5R FREQ/SYNC/SPREAD ERYE[EREE R NEE, RESKNEISMERRT IR
¢ .I—_EHi]()EF,HH |Eﬂ ﬁi&ﬁ)\% EEE VFREQ/SYNC/SPREAD(H),
' ﬁHi]()EF,HH |Eﬂ ﬁi&ﬁ)\ﬂ'& EE,SIZ EEE VFREQ/SYNC/SPREAD(L).

V/FREQ/SYNC/SPREAD
RSTHCS tFREQ/SYNC/SPREAD = 1 / fFREQ/SYNC/SPREAD

gl '

tFREQ/SYNC/SPREAD(ON) { i gl
- |
1
I
)
]
]
)

DCswo =
LFREQ/SYNC/SPREAD tFREQ"SYNC'ISPREAD(H}

1
]
1
! i
! 1
| 1
VFREQ/SYNC/SPREAD(H) f=========fpommmmm e Ao m——— -
VFREQ/SYNC/SPREAD(L)  [-— === ====f==== == ===y e e oo

Timing diagram in synchronization mode.vsdx

Figure 12 Timing diagram when synchronization mode is enabled

6.2.1 SIS

Table9 Electrical characteristics

V=8V ZE 36V, T,=-40°C E +150°C ; FR B BEAEX T, ERBIRNSIH GRIESEME) 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) REITEFNR, BHIRITEE.

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

MR N\ ER L S FAEE f FREQ/SYNC/SPREAD(HF) A, NIfEREE#TREL .
FREQ/SYNC/SPREAD 5|l RV EBEEE B SEIMEFE TRIER.
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7 RN R

7 IR 56 L R

R RILOBIE i EAER SETS IR (Veer ) ERURREHNFEERIFEE FBH #0 FBLS IR Z BBV EERRE Veer (MDA
BIHER) o

YNERSETS Bl _ERYEBEIR T SETAIN B E T K IEENBIEVservosw > NSWO NMOSHRRIK BN 2 154K EE o
SET SIMMABUERZEE TV sernoonBVBE (HIMIIESETSIRIERERIIVCC 51/1) , LAHRRG L BIRIET I

alb
BEo

Vren-VreL 4

VREF(100%)

VREF(40%)
VREF(0%) >
Vsernosw)  VseT(ow) VsET(40%) V/sET(100%) Vser
Gate
driver | Vrer(om) Vegr = Vogr ~ 01V VREF(100%)
disabled 14
Figure 13 Relationship between Vs:rand reference voltage Vier

SETS|HNAR] LUERRZISMERABREERE (BEREELEDIRIR ) RFHITHRIRIF,

7.1 BSR4

Table 10 Electrical characteristics

V=8V ZE 36V, T,=-40°C E +150°C ; FRE BEAEX T, ERBIRNSIH GRIESEME) o

Parameter Symbol Values Unit | Note or condition P-

Min. Typ. | Max. Number
SET input voltage VsET(100%) - 2.2 - Vv 2 PRQ-95
100%
SET input voltage 40% | Vset(400) - 940 - mv | PRQ-429
SET input voltage 0% | Vset(o%) - 100 - mv | PRQ-428
SET input voltage no | Vsernosw) - - 50 mV - PRQ-368
switching activity
1) REIEFUR, BIRIHEE,
Datasheet 24 Rev. 1.10
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8 IR

8 A5 IheE

CLD6098-1EP fRMHiAHN, ATRKEERESE (PwMm) Hith B,
XAIAHE R FREMENTIIER (MR LED NRE) , MARSSHLED =EMNKEIMER,
taH ER A R 28 HARIEDC/PWMIS | B B 1S S TR E:

v BEFRMESIE STEAImE

v RINBEREA ST, HEER FPWM/FAULTS | B0 _ERY BB PR 23 R EESTEE,

DC/PWMI 5| E YRR BERBUEARERITNEE, SN FFA:

v WIREBEST DC/PWMIAINEBES HEY DC/PWMI(ON) MIEY S == ELIZE 9 100%

v WRBENTFEDMEERE (VoorumuoosTAVocrwmen ) Zi8], MPREPWMIENIIEEW BCE
o SNREBEEF DC/PWMI FaIN BB A BB T BB Voc/wmiorn MIIEYE 5 = EE T 0%
HIFFTIREWBUERT, PWMIS S ITHIFF XTI 28 09K IR =23 A PMOSHIR IR Th 2%

HT FANPMOSTER M BE T HRIEEMR, PWMOMTRIRTHESHYIE BBIRIEIZZIFBHE |, MR EHAB
[EVienmFVivee, & NIMIRIXEH28 EHIVCCT | B EE,
£ PWM B I FF B RZSERIE], PMOS fRE PWMO & BB IEFF B RS Vewmo.on (BRI Vewmoon RBEIRF OV) ©

8.1 BSR4

Table 11 Electrical characteristics

V=8V ZE 36V, T,=-40°C E +150°C ; FR B BEAEX T, ERBIRNSIH FRIESENE) o

Parameter Symbol Values Unit | Note or condition P-

Min. Typ. | Max. Number
PWMO peak output Iowmo 2 5 - mA | PRQ-102
current Vegn= 14V

Vewmo increasing
VPWMO(ON)+ 0.5Vto
Vewmo(on) + 3.5V
Cipwmo =3.3nF

current flows out

of pin
PWMO peak output Iowmo 2 5 - mA | PRQ-103
current Vign= 14V

Vewmo

decreasing Vewmo(orr) -
0.5Vto VPWMO(OFF) .35
\Y

CL,pWMO =3.3nF

(REETR......)
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Table 11 (continued) Electrical characteristics

V=8V ZE 36V, T,=-40°C E +150°C ; FR B BEAEX T, ERBIRNSIH GRIESENE) o

Parameter Symbol Values Unit | Note or condition P-

Min. Typ. | Max. Number
PWMO gate driver tr_PWMO - 2 6 us ) PRQ-104
output rise time Vign = 14V

Vewmo increasing
VPWMO(ON)+ 0.5Vto
Vewmo(on) + 3.5V
Cipwmo =3.3nF

PWMO gate driver tr_pwMoO - 2 6 us ) PRQ-105
output fall time Vign= 14V

Vewmo decreasing
Vewmo(orr) - 0.5V to

Vewmo(orr) - 3-5V

Cpwmo =3.3 nF
PWMO output VOltage VPWMO(ON) - Vegn - Vegn-5 |V ) PRQ-106
ON state 6.5 Vegy>T7.5V
PWMO Output VOltage VPWMO(OFF) - VFBH - \" ) PRQ'107
OFF state Vegn=14V

1) REITEFNR, BHIRITEE.

8.2 W=F PWM G5¢

CLD6098-1EPRIEMEBEAE — N ERANRANSIFM, BTAHRFENESILEDERATFIIER
NEFHRLUTRM, B[HRIRE vDC/PWMI 5 |HI RV FPWMIARIES :

+  DC/PWMIS| R LRV &R/ NEB AR FVocewmiorn

+  DC/PWMISIR LRV R K EBES T Vocrwmion

+  DC/PWMI ERIERASAZ/NF 1 kHz

v RKMEHEAIHREE

yu%\R%u:utuﬁﬂﬂg*ﬁﬁ#ﬂVDC/PWMI%_?VDC/PWMI(ON) > MINMOSHKRIRTh2S# B A, PWMOS|RIFYEEERN
Vewmo(on) 5 AN, NMOSHIKIREhES#EEERA, PWMOSI|RIBEYERE /9 VPwmo(oFF).
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Table 12 Electrical Characteristics
Vn=8VZE 36V, T,=-40°C E +150°C; PR A BEMEX T, ERBFANGIM FRIESEIE) -
Parameter Symbol Values Unit | Note or condition P-

Min. Typ. | Max. Number
DC/PWMI input VOltage VDC/PWIVH(ON) 4.0 - - Vv - PRQ'97
high threshold
DC/PWMI input VOltage VDC/PWNH(OFF) - - 0.8 Vv - PRQ'98
low threshold
DC/PWMI input current | /oc/pwmi - - 200 UA Vbc/pwmi = Vin PRQ-99
DC/PWMI input current | /pc/pwmi - - 1 UA Vbcpwmi = 0.8V PRQ-100
DC/PWM' minimum ON tDC/PWMl(ON) 6 - - MS - PRQ‘].O].
time

8.3 RNEPWMS|E

MNEPWMS | XA fERE N aS ST Hl sSRY 5 R PR BRIV LEDER RN NE & RIZ. ©F EM
KM E=LERIARRBCOPEEIAS] (PWM) o —NRIEERIN AR BETELT A REIME LT A

RgEHIZR s ERS 25,

REPWMIAFIHEEEDC/PWMIS | il _E A BB = 1E DC/PWMI%E N BB 0% 3 Ve /pwmioon A0 DC/PWM 158\ BE [ 100%

ﬁﬁ‘ﬁVDC/PWM(loo%)ZI\E'_] BB o
ZEBEREFIRAPWMESHN ST, SRR nocmmio

DCrwm &
1009% H-----m-mmmmmmm e
0% ; | — >
Voc/pwmi(oFF) | Voe/pwmi(o%) Vbc/pwmi(100%) 1 Vbc/pwmi(on) Voc/pwmi
Digital dimming Embedded PWM engine working window Digital dimming
Duty cycle vs PWMI voltage.vsdx

Figure 14
WMREEHAREPWMIAFEIHEE, N PWMOSIRIBYIITREOT:

Relationship between Vpcpwm and dimming duty cycle

«  PWMO EBBETE PWMO it EBJE ON RZSVewwoonF1 PWMO $iitH BBJE OFF RS Vewmo orr) Z BT
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v PWMO FFRITZRELRTF FPWM/FAULTS | B LAY ERPRE

v PWM&GZSELRE VDC/PWMI 5Bl LB BB ELR 14 A EE
ERSEHZZRARNE PWM 5%, H3&HI PWMO 5B _ERIEEEI Vewmolors o

EEIETE FPWM/FAULT LBYEEPEES AT !

v AEREPWMS | ERISTE

o TEHPEIRSHAE, BRFPWM/FAULTS | LM MR R R K,

v (ERER L BEITHIIRE

SNER FPWM/FAULTS|B_EAYEEPEZL T FPWM/FAULT SRR(ESEERewwrurwA, NEEES L TITA:
¢+ PWMB|ZERISAZRTE founoSCEIREEE

o INRIMBIEE, NISTE FPWM/FAULTS B ELUE LMY S =S iR S

v BEIREEEZER, HE@EIRSBONEE GFAESERIPMSIEEED PER)
[EEY, 405R FPWM/FAULTS B ERYERPRALTF FPWM/FAULT 1RPE{ESEER rewmrauiro) -

¢« PWM3S|ZRYSARE founoSCEIRFE

v IRPEIRESTE FPWM/FAULTL,2 3| L, B8 B EMNET

v BERATHRSHERATHRRNESR, NEPWMAERMMEEY
UFARITE:

1

frwmo_nr = — 3
- (7.4-10 S'RFPWM/FAULT) 3
EE.BHRFPWM/FAULT(H):;E
1
fpwmo_Lr = - 4
- (7.4-107"- Repwm/pavet) “
B BB Repwmyraut)SC Flo
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Low resistor set
700 ~ \ -
600 — —
N 500 -
=
@]
=
S
“w 400 -1
300 — —
200 - -
100 L L L 1 1 L 1 | L L L 1 L L L I
1 10 100
RFPWM/FAULT [kQ]
Figure 15 Relationship between Rrpwm/raurand the frequency of PWMO

TRELE T FPWM/FAULTS | Bl LN EEPEEE Z BV 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. 1.10
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Table 14 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
DC/PWM' input VOltage VDC/PWMI(O%) 0.965 1 1.035 \" Vivee=5V PRQ'llO
0% dimming
DC/PWM' input VOltage VDC/PWMl(lOO%) 3.53 3.6 3.67 Vv VIVCC =5V PRQ'lll
100% dimming
DC/PWMl equivalent RDC/PWMl 15 2.5 3.5 MQ VDC/PWMl =4V PRQ‘433
pull down resistor 2)
PWMO duty CyCle DCpywmo 8 10 12 % Vewmi = 1.26 V PRQ-112

Vivee=5V

FPWM/FAULT reference | Vepyyy 072 |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 dlmm|ng fPWMO 315 345 375 Hz RFPWM/FAULT =3.92 k2 PRQ‘116
frequency
PWMO dlmm|ng fPWMO 315 345 375 Hz RFPWM/FAULT =39.2 k2 PRQ‘370
frequency
DC/PWMI duty cycle | npc/pwmi - 10 - bit 12 PRQ-313
resolution
FPWM/FAULT high Repwm/rauLT(H) | 18 - 90 ka |12 PRQ-590
range resistor
FPWM/FAULT low range | Repww/rauLt) | 1-8 - 9 k2 2 PRQ-591
resistor 2
1) REZEFEME, HIIHEE.
2)  REIEFEUR, BIRIHEE
Datasheet 30 Rev. 1.10
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o XIHIEZER
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HPEIR S 05 B IR EUR FE &S] FPWM/FAULT 5|18V ERBE,
FPWM/FAULTS |BIBIRZS AT LU RUEHIBS 5 1R, TEXMERT, FEEFPWM/FAULTHRIZHIZS RIS B
ZiEfER— 1 EREXEBEME (F/1\10kQ)
PWMO R IR Eh 2R 7E LA T 1B T IEHENAIPMOSTRE SOFFIRE, LAMTH i #i5DC-DChIt Z BIRYER:
+  VFBS|RIE[E,
+  FBH5|HIEE

o TR
O i

TEFEREIMAER T, PMOSTEt AR RE NOFFRE, HEEUTHFHTHRIRENONRKS: &
teavt B8], EFRtss, HNHFERTEHMR-

9.1 BSR4

Table 15 Electrical characteristics

Va=8VZE36V, T,=-40°C E +150°C; FRE BBEMEIT FH#H, ERERMNSIH GRIESEME) -

Parameter Symbol Values Unit | Note or condition P-
Number

Min. Typ. | Max.

FPWM/FAU LT OUtpUt VFPWM/ 4 - - Vv 1 PRQ-117

VOltage W|th fault FAULT(FAULT)

Fault period trAuLT 9 10 11 ms 12) PRQ-133

1) REIEFNR, RIKITEE.
2)  REFEFNE, BIRIHEE.

9.2 X 3t %a B

52 R 23thA0 M ThEE fRIPLEDIR Bh28 G 52 42 BX HA 8] FR T 2RV B2,

UNEE VFB 5| I BB IR F S BR 15 3t BB IR BB Vie_s,c B FFEERT B F FE RRIE M R N BY (8 tsac rr »  AUAZ TN ENUEL S
FE,

I I FTER PR RS 8] toye [T, BRUEARBOIIZEF. WMRINBENERIY VFB SIBIEBEES T (Ve sae +

VFB_SZG_HYST ) b mum[‘ﬁﬁg Izﬁo

EREHEIEP, IHIAEERCNEZR, HB FPWM/FAULTS BB BB IE{REFTE VFPwM/FAULT(REF)-

X HIEEER A R N A2 -

1. FPWM/FAULTS il LB EASE V epwm/FAULT(FAULT) FFLRAY 8] T tsse

2. Zidt,BYiEE, WITIREohiER

3. EHEHIEF AR, EMOEBE Ve
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Figure 16 Timing diagram during short to ground detection
—BDC/PWMI 5 |HfﬂJ:E"JEEEﬁ&:_FVDC/PWMNOFF): L= [EI AR R i3 R AN X AT B
FREEMERT, ANXTHEE, HDC/PWMIS|R_EBIEBEETF Voo rwmiormo
9.2.1 BSFE
Table 16 Electrical characteristics
Vw=8VZE 36V, T,=-40°C E +150°C; FRE BEMEX T, ERBFRBANSIE CRIEFEIE) -
Parameter Symbol Values Unit | Note or condition P-
Min. Typ. | Max. Number
Fault time with short | ts,¢ 7.2 8 8.8 ms | PRQ-134
to ground
Short to tSZG_RT 4 - 20 MS - PRQ‘121
ground
reaction time
Short to ground VeB_s26G 93 100 107 mvV Voltage decreasing PRQ-119
voltage threshold
Short to ground Vig_s26_HYST |- 5 10 mv | PRQ-120
voltage hysteresis

1) REFEFNE, BiRIHEE.

9.3 i ENRBERAT

RHE FPWM/FAULTS B EfERRRYEEE, Z0@IE (A8 Lhikas SRELT RN S 168 AR A BB BB R 37 B) SR EL BB IR 1 50
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B ESREDTREER.
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Figure 17 Timing diagram during overvoltage detection

YR EZE FPWM/FAULT 5| ] =5 EE;BHERFPWM/FAULT(L):;.E A, ZEBshENEBINEER BT AT HBERSE
F— MR ENBEE,

N5 DC/PWMI 5| EREBES T Voc/pwmi(on), NS HRITT AT
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B33 FPWM/FAULT 5| B_E BY BB IEBEAEE = Verwmsravitirer) SETE Ves wiors) o

W15 bC/PWMI _ERYEE R T Voe/pwmi(ony, MBSHERITRINT:

L VFB 5 LB ES T Ve wonBY, BEMFRZRERET. LB FPWM/FAULT 5| _ERYEBERIFE
VFPWM/FAULT(REF) o

S—7FE, HVFB I EMBERTZEN, IRESREBEIFERELM,

Vs wiorn. IWEBY FPWM/FAULT 5| Bl _E BY BB R AR 4F /9 VepwmrauLtireno
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Figure 18 Timing diagram in voltage regulation
9.3.1 BSR4
Table 17 Electrical characteristics

V=8V ZE 36V, T,=-40°C & +150°C ; FRG EBEABAXT Fith, EARE

Iz

MRNSIH FRIEBEME) -

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 WFB_ov_Hys 180 200 220 mv |2 PRQ-323
hysteresis
VFB input current e -1 -0.1 1 UA Vis=1.6V PRQ-122
VFB Voltage mode ON | Wyeg ym(on) 1.45 15 1.55 v Voltage increasing PRQ-376
threshold
VFB voltage mode OFF | Ve ym(ore) 13 135 14 v Voltage decreasing PRQ-377
threshold
Fault time with tovrs 36 4 4.4 ms |Z PRQ-135
overvoltage
1) REFEFENE, BigiHEE.

9.4 FBH 5 |BiE E

BEEFRIPINEE, RIBHLE FBH S LIS BIE, BFERIREEURTIEZE] FPWM/FAULT 5| BIBYEERE,
WRVew =& F FBH ZESEHE, NWESH=IRFIH FBH %lﬂiﬂi‘lEﬁiBﬁVpsH(H) , H{EKTF FBH FERFE Vrahi BY,

R RRRRo
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Figure 19 Timing diagram during overvoltage on FBH detection with Rrpwm/rauLt(n)
used on FPWM/FAULT pin
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Figure 20 Timing diagram during overvoltage on FBH detection with RrpwmeauLt)
used on FPWM/FAULT pin
HHPEHKRRY, BEBINERIZEENBR, HI§ FPWM/FAULTS| BBV BB EREIK = Vepwm/FauLT(REF)0
WMRENBIRIZHREHINKIE, EPMREtmebYE, AEREENB.
BNMEDC/PWMIS B _EBYEB R T Vocpwmiorn, BETEMEEPE,
9.4.1 SRR
Table 18 Electrical characteristics
Va=8VZE36V, T,=-40°C E +150°C; FRE BBEMEI FH#, EREFMNSIH (RIESEME) -
Parameter Symbol Values Unit | Note or condition P-
Number

Min. Typ. | Max.

FBH overvoltage VEBH(H) 70 - 75 v Vesnincreasing PRQ-327
upper threshold

FBH overvoltage lower | Vegp) 65 - - v Vesn decreasing PRQ-328
threshold
Fault time FBH traH 5.4 6 6.6 ms |4 PRQ-329

1) REFEFNE, BIRITHEE.
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Figure 21 System behavior with Repwmjrauitv) during overcurrent detection with PMOS
as dimming/protection element
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Figure 22 System behavior with Repwmjrauctv) during overcurrent detection without PMOS
as dimming/protection element
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Figure 23 System behavior with RepwmjrauLt) during overcurrent detection with

PMOS as dimming/protection element
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Figure 24 System behavior RepwmjrauLty during overcurrent detection without PMOS

as dimming/protection element
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Table 19 Electrical characteristics

V=8V ZE36V, T,=-40°C E +150°C ; FR B BBIEMEFitt, EREBFRNGIH FRIEZEME) o

Parameter Symbol Values Unit | Note or condition P-

Min. Typ. | Max. Number
Overcurrent detection | Voc 2009 280 300 - mV Vesn- Vesincreasing | PRQ-531
threshold
Overcurrent detection | Voc hys 15 - 35 mv | PRQ-532
hysteresis
Overcurrent detection | toc 3.6 4 4.4 ms | PRQ-533
time
Overcurrent fault time | trH-FBL 1.8 2 2.2 ms ) PRQ-555
Reaction time during | toc 200% - - 2 us ) PRQ-538
overcurrent detection

1) REZFEFNE, BRIHEE.

9.6 =38

AXETE—MAEE, EEMLERSEESE TREMRE, MARATERIRFERIESRER,
NRERARETEKBT 0, FEARIRKBITNEER: X MR IKh 2R A N BRI AR E 2o

Bt AHIRE—RER , SHELHNE (Tusn - Tisonvs) B, 22405 Behi@S RS hEFB B,
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Figure 25 Timing diagram during overtemperature protection
9.6.1 S
Table 20 Electrical characteristics
Van=8VZE36V, T,=-40°C E +150°C; FRE BBEMENFH1, EREFARANSIH CRIESEE) -
Parameter Symbol Values Unit | Note or condition P-
Min. Typ. | Max. Number
Overtemperature T(sD) 160 175 190 °C 2 PRQ-336
shutdown
Overtemperature T J(SD_HYS) - 10 - °C 2 PRQ-337
shutdown hysteresis
1) EREZEFNR, HIRITHERE.
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Figure 26 Boost to ground application schematic
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