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FMFURENARARENR DN THHREREIZINZEK LED, TLD5542-1 {RERINFEF (PwM) &
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Power Stage input voltage range Vrow 45V...55V

Device Input supply voltage range WiN 45V...40V

Maximum output voltage (depending by the VouT(max) 55V as LED Driver Boost Mode

application conditions) 50V as LED Driver Buck Mode
50V as Voltage regulator

Switching Frequency range fsw 200 kHz... 700 kHz

Typical NMOS driver on-state resistance at RDs(ON_PU) 2.3Q

T;=25°C (Gate Pull Up)

Typical NMOS driver on-state resistance at Rps(ON_PD) 1.20

Tj=25°C (Gate Pull Down)

SPI clock frequency fSCLK(MAX) 5MHz
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T SPIIEA H 5 DC/DC 55188

5| ECE

3.2 S| BITE X FThEE
w2 5| BITE W B2 ThEE

Pin | Symbol ‘ i/o Y | Function
Power Supply
1,12, |n.c. - Not connected, tie to AGND on the Layout;
15, 45,
48
44 VIN - Power Supply Voltage;
Supply for internal biasing.
31 VDD - Digital GPIO Supply Voltage;
Connect to reverse voltage protected 5 V or 3.3 V supply.
47 IVCC_EXT I PD | External LDO input;

Input to alternatively supply internal Gate Drivers via an external LDO.
Connect to IVCC pin to use internal LDO to supply gate drivers. Must
not be left open.

5,8 PGND1, 2 - Power Ground;
Ground for power potential. Connect externally close to the chip.
26 VSS - Digital GPIO Ground;
Ground for GPIO pins.
40 AGND - Analog Ground;
Ground Reference
- EP - Exposed Pad;

Connect to external heatspreading Cu area (e.g. inner GND layer of
multilayer PCB with thermal vias).

Gate Driver Stages

2 HSGD1 0 Highside Gate Driver Output 1;

Drives the top n-channel MOSFET with a voltage equal to Vivec_exr
superimposed on the switch node voltage SWN1. Connect to gate of
external switching MOSFET.

11 HSGD2 0 Highside Gate Driver Output 2;

Drives the top n-channel MOSFET with a voltage equal to Vivec_exr
superimposed on the switch node voltage SWN2. Connect to gate of
external switching MOSFET.

6 LSGD1 0 Lowside Gate Driver Output 1;

Drives the lowside n-channel MOSFET between GND and Vivcc_exr.
Connect to gate of external switching MOSFET.

7 LSGD2 0 Lowside Gate Driver Output 2;

Drives the lowside n-channel MOSFET between GND and Vivcc_exr.
Connect to gate of external switching MOSFET.

4 SWN1 10 Switch Node 1;
SWN1 pin swings from a diode voltage drop below ground up to V.
9 SWN2 10 Switch Node 2;

SWN2 pin swings from ground up to a diode voltage drop above Vour.

Datasheet 5 Rev.1.10
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T SPIIEA H 5 DC/DC 55188

5| HEcE
&2 S| B 7E X REhEE
Pin Symbol 1/0 ¥ |Function
46 IVCC 0 Internal LDO output;
Used for internal biasing and gate driver supply. Bypass with external
capacitor close to the pin. Pin must not be left open.
Inputs and Outputs
37 LHI I PD |Limp Home Input Pin;
Used to enter in Limp Home state during Fail Safe condition.
23 FILT - MFS Filter;
Connect with a 220pF capacitor to GND to filter MFS reference Voltage.
25 TEST2 - Test Pin;
Used for Infineon end of line test, connect to GND in application.
41 EN/INUVLO I PD |Enable/Input Under Voltage Lock Out;
Used to put the device in a low current consumption mode, with
additional capability to fix an undervoltage threshold via external
components. Pin must not be left open.
35 FREQ I Frequency Select Input;
Connect external resistor to GND to set frequency.
34 SYNC I PD | Synchronization Input;
Apply external clock signal for synchronization.
24 PWMI I PD | Control Input; Digital input 5V or 3.3 V.
13 FBH I Output current Feedback Positive;
Non inverting Input (+).
14 FBL I Output current Feedback Negative;
Inverting Input (-).
3 BST1 10 Bootstrap capacitor;
Used for internal biasing and to drive the Highside Switch HSGD1.
Bypass to SWN1 with external capacitor close to the pin. Pin must not
be left open.
10 BST2 10 Bootstrap capacitor;
Used for internal biasing and to drive the Highside Switch HSGD2.
Bypass to SWN2 with external capacitor close to the pin. Pin must not
be left open.
17 SWCS I Current Sense Input;
Inductor current measurement - Non Inverting Input (+).
18 SGND I Current Sense Ground;
Inductor current sense - Inverting Input (-).
Route as Differential net with SWCS on the Layout.
42 [IN1 I Input Current Monitor Positive;
Non Inverting Input (+), connect to VIN if input current monitor is not
needed.
43 [IN2 I Input Current Monitor Negative;
Inverting Input (-), connect to VIN if input current monitor is not
needed.
19 COMP 0 Compensation Network Pin;
Connect R and C network to pin for stability phase margin adjustment.
Datasheet 6 Rev. 1.10

2019-12-11



TLD5542-1 iﬁneon
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5| HEcE

&2 SIHE X R ThEE

Pin Symbol 1/O0 Y |Function

38 SOFT_START 0 Softstart configuration Pin;
Connect a capacitor Csorr startto GND to fix a soft start ramp default
time.

21 VFB_VIN [ Input Voltage Feedback for analog dimming compensation;
Connect with a Resistor divider to Vin. If not used , short to IVCC

36 DIM_HALF I Dual Range Output Current;

Double the analog dimming compensation when High.

20 VFB I Voltage Loop Feedback Pin;
VFB is intended to set output overvoltage protection and F.D. output
voltage sensing.

22 SET I Analog current sense adjustment Pin;

39 [INMON 0] Input current monitor output;

Monitor pin that produces a voltage proportional to Viniimz. Typical
IINMON will be equal 1V when Vini-Vinz = 50 mV.

16 IOUTMON 0] Output current monitor output;

Monitor pin that produces a voltage proportional to Vegnrs plus an
offset. Connect with a bypass capacitor to ground

33 LEDCUR 0 LED current Flag;

An open drain output used to detect the presence of load current on
MFS topologies

32 EOMFS 0 End of MFS routine Flag;

An open drain output which is pulled to LOW when MFS routine is
ongoing, released to high when complete.

SPI

30 Sl I PD |Serial data in; Digital input 5V or3.3V.

29 SCLK I PD | Serial clock; Digital input 5V or 3.3 V.

28 CSN I PU | SPI chip select; Digital input 5V or 3.3 V. Active LOW.
27 SO 0 Serial data out; Digital output, referenced to Vpp.

1) O: %, I: AN,
PD: SR FHIEEE,

PU. SR LRI
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4 P~ m— R

4.1 #aX B KB (B

%3 431 iR A EE (Y
T,=-40°C & +150°C; FREHEEIYHEITF AGND, (PRIEFSHEIER)

Parameter Symbol Values Unit | Note or Number
Min. |Typ. |Max. Test Condition

Supply Voltages

VIN N -0.3 - 60 v - P_4.1.1

Supply Input

VDD Wop -0.3 - 6 Vv - P_4.1.2

Digital supply voltage

IVCC Vivee -0.3 - 6 Vv - P_413

Internal Linear Voltage Regulator
Output voltage

IVCC_EXT Vivec_ext |-0.3 - 6 v - P_4.1.4
External Linear Voltage Regulator Input
voltage

Gate Driver Stages

LSGD1,2 - PGND1,2 Visepi2- |-0.3 |- 55 |V |- P_4.1.54
Lowside Gatedriver voltage PGNDL,2

HSGD1,2 - SWN1,2 Vhusepi2- [-0.3 |- 55 |v |? P_4.1.55
Highside Gatedriver voltage SWN1,2

SWN1, SWN2 Vswn1,2 -1 - 60 Vv - P_4.1.6
switching node voltage

(BST1-SWN1), (BST2-SWN2) Vesti2e |03 |- |6 v o2 P_4.1.7
Boostrap voltage SWN1,2

BST1,BST2 VBsT1,2 -0.3 - 65 \ - P_4.1.8
Boostrap voltage related to GND

SWCS Vswcs -0.3 - 0.3 \Y - P 4.1.9
Switch Current Sense Input voltage

SGND V/sGND -0.3 - 0.3 v - P_4.1.10
Switch Current Sense GND voltage

SWCS-SGND Vswcs- -0.5 - 0.5 Y - P_4.1.11
Switch Current Sense differential SGND

voltage

PGND1,2 Vpenp12  |-0.3 - 0.3 Vv - P_4.1.28

Power GND voltage

High voltage Pins

[IN1, [IN2 ViiNg, 2 -0.3 - 60 \ - P_4.1.12
Input Current monitor voltage

Datasheet 8 Rev.1.10
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Fam— Rt
%3 I RATEMEY (40
T,=-40°C & +150°C; FREHEEYHEITF AGND, (PRIEFSEILER)

Parameter Symbol Values Unit | Note or Number
Min. |Typ. |Max. Test Condition

IIN1-1IN2 Vinz-in2 [-0.5 - 0.5 \" 2 P_4.1.13

Input Current monitor differential

voltage

FBH, FBL VrBH,FBL  |-0.3 - 60 \" - P_4.1.14

Feedback Error Amplifier voltage

FBH-FBL Veswrr |-05 |- |05 v |? P_4.1.15

Feedback Error Amplifier differential

voltage

EN/INUVLO VEn/INuvLO |-0.3 - 60 Vv - P_4.1.16

Device enable/input undervoltage

lockout

Digital (1/0) Pins

PWMI Vewmi -0.3 - 5.5 \" - P_4.1.17

Digital Input voltage

CSN Vesn -0.3 - 5.5 v - P_4.1.18

Voltage at Chip Select pin

SCLK VscLk -0.3 - 5.5 v - P_4.1.19

Voltage at Serial Clock pin

Sl Vsi -0.3 - 55 Vv - P_4.1.20

Voltage at Serial Input pin

SO Vso -0.3 |- 55 v - P_4.1.21

Voltage at Serial Output pin

SYNC Vsyne -0.3 - 5.5 v - P_4.1.22

Synchronization Input voltage

LHI Vi -0.3 - 5.5 \Y - P_4.1.58

Limp Home Input Voltage

Analog Pins

VFB, VFB_VIN Vs, -0.3 |- 5.5 v - P_4.1.25

Output and Input Voltage feedback pins| Wes_vin

DIM_HALF VoiM_HALF | -0.3 - 5.5 v - P_4.1.26

Dual Range Output Current

FILT Ve 03 |- |3 VA P_4.1.62

MFS Filter pin voltage

EOMFS, LEDCUR Vrnes  |-03 |- |55 |V |- P_4.1.61

Flags output voltage

SET Vser -0.3 - 5.5 \Y - P_4.1.29

Analog dimming Input voltage

COMP Vcomp -0.3 - 3.6 v - P_4.1.30

Compensation Input voltage

Datasheet 9 Rev.1.10
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=3 HITRABEEY (42)
T,=-40°C E +150°C; FREHEIIMEXTF AGND, (BRIEFSEIEE)

Parameter Symbol Values Unit | Note or Number
Min. |Typ. |Max. Test Condition

SOFT_START VsoFT_sTAR |-0.3 - 3.6 v - P_4.1.31

Softstart Voltage T

FREQ VFREQ -0.3 - 3.6 Vv - P_4.1.32

Voltage at frequency selection pin

IINMON ViinmoN -0.3 - 3.6 \" - P_4.1.33

Voltage at input monitor pin

IOUTMON Vioutmon  |-0.3 - 5.5 v - P_4.1.34

Voltage at output monitor pin

Temperatures

Junction Temperature T -40 - 150 °C |- P_4.1.35

Storage Temperature Tstg -55 - 150 °C |- P_4.1.36

ESD Susceptibility

ESD Resistivity of all Pins Vesp,HBM | -2 - 2 kv |HBM? P 4.1.37

ESD Resistivity to GND Vesp,com |-500 |- 500 |V CDM* P_4.1.38

ESD Resistivity of corner Pinsto GND | Vesp,com_c [-750 |- 750 |V CDM* P_4.1.39

orner

1) KREFEFMR, BIGITHEE,

2) A¥EGND

3) ESD =M. ABEIEEI“HBM”, RFE AEC Q100-002

4) ESD =M. HEEIHEEI“CDM”, fF& AECQ100-011 Rev. D

pE B UL T FYBIIETT A GES KT a8 (B AR o (KBTI TE XTI RABEEZ 1 T LI
AIGE= 7 NEs AT AT 2 £

BRHIRIFIEE S TEITLL IC TEEHEF TR HET 1 THRZK o AKIEIETRIUNEE L T IE
BIIECEEL tRIFIFETEN T IELE EHIIRIETTIRITH o

S

4.2 BESEHE

&a ThReSEE

Parameter Symb Values Unit |Noteor Number

ol Min. Typ. |Max. Test Condition
Device Extended Supply Voltage |Win 4.5 - 40 v b P_4.2.1
Range (parameter

deviations possible)

Device Nominal Supply Voltage WiN 8 - 36 v - P_4.2.2
Range
Power Stage Voltage Range Veow 4.5 - 55 \Y b P_4.2.5
Datasheet 10 Rev.1.10
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= a—Rt it

&a ThReSEE (4%)

Parameter Symb Values Unit |Noteor Number
ol Min. Typ. |Max. Test Condition

Digital Supply Voltage Vbp 3 - 5.5 v - P_4.2.3

Junction Temperature T -40 - 150 °C - P_4.2.4

1) REFEFWiA, HIRIHEE.
pE TEDEEERIN, IC ZIRBEHBIES T IF. B EEE BT IEERF ZRIF 1Tt THEEL)

4.3 A PE

AR MR FE I 1RIE JEDEC JESDS1 /LY. BN THEE 2158, 1515/5/ www.jedec.orgo

&5

Parameter Symbol Values Unit |Noteor Number
Min. |Typ. |Max. Test Condition

Junction to Case Rthic - 0.9 - K/w D2 P_4.3.1

Junction to Ambient Rthia - 25 - K/W |3)2s2p P_4.3.2

1) REFEFNR, BIZITHEE.

2) EEEMN RucEREALARIGE LUBAXR MMAE (FrESIMABRERNEEMIMEERE) o Ta=25°C; IC
RIFERTNE S 1 W,

3) 18EHY Ruua {EARYE JEDEC 252p (JESD 51-7) + (JESD 51-5) FIJEDEC 1s0p (JESD 51-3) + FR4 #i L B AR TRV EL 423
R, 2T 76.2 x 114.3 x1.5 mm MR E#HITHE, 252p 1A 2 MNMAE (2 x 70 um Cu) F1 2 MR (2x 35
um Cu)o —NARFLIEY] (R =03mmM 25 um BHE) MATFREBFVERTH, HFRBE—IHNE (NS
E#£5) JEDEC PCB IE—AREMEZINE (KEP) o Ta=25°C; IC BIFERTHZEI 1 W,
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4 BRTEEIFRIEASIEI VIN. VDD 1 IVCC/IVCC_EXT Z BB B {EFME X E,
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5.1 ARIThFERE

TLD5542-1 B A FINFIRE:

v KBRS

o ERITEIZRES

¢ EUERTS

RIEXETE, 5% 3 MNHERNIEKNER, BE T7THRREZEIER:
+ VINEBF

+ EN/INUVLO BB

+ IVCCEEF

+ IVCC_EXTEBF

+ VDD EEF

+ LHIEB¥

» DVCCTRL.IDLE fiLIRZS

B & AR AR S EIWE 6 Fiko

SHBEEE v BEES/IMEBBESER, #HENLBEH Vinowo

KRS

BBEBEHNKRIRT, FrERIEXHE, SPl FEFE2E1, 55| VIN. vDD. IVCC #1 IVCC_EXT k&Y
HEBEBETX. HEBRAME. SESE hoosieer) F hinsieer)o
MIREREIBUERSHNELTEE—MEEBBYE: tacrveo

THRRE

ETHNREST, BENEREEREARISH v (P_5.3.4) MEREE, RNPFAE2RHM Ivcc KERE
AT TR, FHIFFREIZEIIREIRIER (FZEREIFSRE 10E) . FIKRET, TILBRE
£ Vine Voou IVCCH IVCC_EXT 90A1, 39T KIERN. = Voo TR, SPIFEFeOT LIRS, Br#
17 SPI@(E,

BITEIZR

WITEIRRSENFHRERRAALZESENR, HFHIRMH T EBTEBITH BRER L IHRAISTEXHEEBAR/E
[ERYRTREM ., S|AIEHIBRE uC KEWERITHAIEAE, BXEAEE, BSRE 8 E,
BNBITEISIRE BT, SPIFEFEREEENIAE, HWNRAFTLUHTT SPIEE, BXETFIREER

(FIIEX SPI 1728, BEZEGAN) o AT ATRMBER/BE, HMMR Vi, IVCC_EXT F1E, BHEHH
EHESTFEZENXREHE,

BOERE
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(infineon

ERVERES T, 2R Viv F Voo YRR FUEFEBUR T FREABISMER MOSFET LARFF RIAZK fono

& EN/INUVLO = HIGH

LHI = LOW

i Power-up

A4

EN/INUVLO = LOW

SLEEP

EN/INUVLO = LOW

<
-

A

EN/INUVLO = LOW

LHI = HIGH

A

& EN/INUVLO = HIGH

LHI = HIGH

IDLE
VIN=HIGH| 4 VIN = LOW

& IVCC = HIGH or IVCC = LOW EN/INUVLO = LOW
& IVCC_EXT = HIGH or IVCC_EXT = LOW
& VDD = HIGH or VDD = LOW

& DVCCTRL.IDLE = LOW

or DVCCTRL.IDLE = HIGH

LHI = LOW

ACTIVE

LHI = HIGH

He  EERSHE

5.2 SRR EITEEM

SFPES T EMME

o

AEEFRENEMNZE, FREIRNE (TER) B HIGH,

REEI:

EN/INUVLO: 2 EN/INUVLO 1&TF Venmuvon (P_5.3.7) B, SPIIZEOARTIE, FArESERIEEMNNEIAME,
teoh, BEHRNKIRER, HEER& M.

VDD: i Vioo 1T ooy (P_5.3.6) B, SPIEOARTIE, FAEFFSREME NEIAE,

B SPIIESENL:

B—14E< (DVCCTRL.SWRST=HIGH) AJRATRABERIEHFHFREBENHRINME, BT HFH
MUXCTRL, XX, FEREFIIEMNLE, DVCCTRL.ENCAL=HIGH BYBIE SPIi%EY, AEH SWRST =

B,

B RITEIRThREE L
HNEERITRIRIERSH, FEESEMNEIAME,
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- .
H SPI#Z M H #F DC/DC ITHI3%
B
5.3 SR
&6 EC BBiR
Vw=8VZE36V, T,=-40°CE+150°C, FRBERREHMETTF AGND; (BRIESZHEULEA)
Parameter Symbol Values Unit |Note or Number
Min. |Typ. |Max. Test Condition
Power Supply Viy
Input Voltage Startup VAIN(ON) - - 4.7 v Vinincreasing; P_5.3.1
VeEn/iNnuvLo = HIGH;
Vob=5 V,
IVCC =IVCC_EXT =
10 mA;
Input Undervoltage switch OFF | Vuin(orr) - - 4.5 v Vindecreasing; P_5.3.14
VeEn/iNnuvLo = HIGH;
Vob=5 V,
IVCC =IVCC_EXT =
10 mA;
Device operating current NIN@AcTIVE) |- 5 7 mA [YACTIVE mode; P_5.3.2
Vo = 0 V; WrB_vIN
= 1/(51+1)*VV|N;
VVFB:0.7V
VinSleep mode supply current | VIN(SLEEP) - - 1.5 MA | VEn/NuvLO= 0 V; P_5.3.3
Vesn= Voo=5V,
Vn=13.5V;
Vivee = Vivec_ext= 0 V;
Digital Power Supply Vip
Digital supply current IvoD - - 0.5 mA |[Vn=135YV; P_5.3.4
fSCLK =0 HZ;
Vewmi=0 V;
Ven=Vesn=Vop=5V;
Digital Supply Sleep mode IVDD(SLEEP) |- - 1.5 MA | Ven/nuvo= 0V P_5.3.5
current Vesn= Voo=5V;
Vin=13.5V;
Vivec= Vivec_ext=0V;
Undervoltage shutdown WWpb(uv) 1 - 3 v Vesn = Vob; P_5.3.6
threshold voltage Vsi=Vsak=0V;
SO from LOW to HIGH
impedance;
EN/INUVLO Pin Characteristics
Input Undervoltage falling VEN/INuvLOth | 1.6 1.75 |1.9 \ - P_5.3.7
Threshold
Datasheet 16 Rev. 1.10
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TLD5542-1 iﬁneon
T SPIIEA H 5 DC/DC 55188

FEIR

%6 EC IR (4%)
Vn=8VZE36V, T,=-40°C E +150°C, FREHEEIHEITT AGND; (FRIEZHIRER)

Parameter Symbol Values Unit |Note or Number
Min. |Typ. |Max. Test Condition

EN/INUVLO Rising Hysteresis | Ven/inuvLO(hy | - 90 - mv |V P_5.3.8
st)

EN/INUVLO input Current LOW | len/inuviogo {0.45 |0.89 [1.34 |pA VENn/INuvLO= 0.8 V; P_5.3.9
W)

EN/INUVLO input Current HIGH | len/inuvioH | 1.1 2.2 3.3 MA | VEN/INUVLO=2V; P_5.3.10
GH)

LHI Pin characteristics

LOW level VLHI(L) 0 - 0.8 v - P_5.3.16
HIGH level VLHI(H) 2.0 - 5.5 v - P_5.3.17
L-Input pull-down current ILHI) 6 12 18 A [Vim=0.8YV; P_5.3.18
H-Input pull-down current JLHI(H) 15 30 45 A [Viw=2.0V; P_5.3.19
Timings
SLEEP mode to ACTIVE time | tacTive - - 07 |ms [V P_53.11

Vivee = Vivee_ExT;

Crcc =10 pF;

Vin=13.5V; Voo

=5V,

1) RESEFWR, HIRHEE,

Datasheet 17 Rev.1.10
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TLD5542-1 iﬁneon
T SPIIEA H 5 DC/DC 55188

BHRER
6 VEREEE By

TLD5542-1 EL4EIREN LED FRERHIFREINAE, A AMHIRMIEERR. A RMEEERXAT (SRS
6.65) .

ZigiH BB ER— N 4 NIMB MOSFET, LU H FRINEIEE 4 MIRIRE I H. &R
BEISTE=TNZE BOOST. BUCK-BOOST Al BUCK RN B SE M R = M ERITTo

2R BT LURIE R A B9iA R & B shIE R EIRV B T8 0 2 Bl T

@i BB_LBST_CMP fili%, AJLAFBREE-AERAERIATE,

SPI iR EEBITHI S RMER R 15 (20 SPI il REGUSETMON . REGUMODEB) o

6.1 HRHSrEERER

IBEIXEBTITHIIFES (AS. A6, LREIGHET = IFBxgm) EIZEIZNSIM FBL. FBH, FATFIATHLEBR,
TETI23ThEE R E AR (PwM) BRRIEHIZZ LM, MHBRRRPIIRERTHEEEN ST
b, LURIFIEER L B,

SMERAMEMILE  (Reowes Ceowe) F T IAERITHIIFEE LUE R B Fh N FB IR 514

MR VIR BR BV EB R BB R Rwces BB PEIRRRY,

Rswes 1 FA BRI B A SMEBFF X/ FE /R 2% FE Ao

INR Rowes FIRAYEBEBIEHIDREE (FEEN T Vaucsboosts PEEETNTA Vawesoad) > MIZBFHFE
RE=L, UEAXERMETRENRE,

EREIIERIZRERERERRIME, UMLIERIERIR .

ITHIRRRIZEEIR (0258) R NREMRIEENSERME PWM E5. MtRIERNEE (HSGD1,2 F LSGD1,2)
FBFIKED H g B RIIMNER MOSFET, —EHBEEHEIHA, MEHITES CCM TR,
EEIREEEIMIE 7 PR, 2R T HEMIERMNA. Res FimHY B R E L B

e RIEE SPI 21788 LEDCURRADIM. ADIMVAL #{TIAT, H4EEmIZHIE LEDCURRCAL . CALIBVAL
FFd. EZIFMAEE, 55HE8LE,

Datasheet 18 Rev.1.10
2019-12-11



TLD5542-1 iﬁneon
T SPIIEA H 5 DC/DC 55188

AT SRR

Vin iy Ree  lout

' [, 1
M1 M4 Cour N
HSGD1 (X DX+ HSGD2 I FBH FBL Vour
LOUT

P Q
As
LSGD1 (X X LSGD2

)

ISWCSX
t BOOST N
Rswes SLOPE SELECTION — .AS G H:gD‘l
& Compensation ATE —»H D2
~ L1 DRIVER
N NN — +A LoGIc — LSGD1
A, ¥ e — LSGD2
! BUCK
CLK
Veeeosack - _)
Ruksh2 R Isoft st PU
VBN Correction VP8 e - 7| Sort
C :I Z'_:k_ START
Unit LOGIC
RVFBL2 GAIN R\/FBL1 VREF_INT
? Isoft_sart_PD
SOFT
comp START
8 bit resolution Rcowp
4 bit calibration +>
Veomp c Vest| |

I COMP —|_: CSOFT_START
DAC_OFF OR

LHI

B 7 BEFIEE - TLD5542-1

YERLTAENKRESRETT (WE 7) AJWRE MFS 2T RIRENRE, RAMREMERIMZBEITIRD
FEERRH, FHEDAHRANIT AR,

RIEE Ti@d VFB/VFB_VIN 5 S HRER MR NBERD, ZRIRES Vout/Vin BIELL, A,
VFB # VIN_VFB &89 2 N ERHEEXREL, BIINLLERE T RInE, BiTi1&E SWTMOD.VFB_VIN_OFF
fiis, AAUZERIESTHR G,

HEANTE Veowr £RITA RIFFEEW SIRINEFERIELL, RN ER), RIGBEMBA:

%
VFEEDBACK ~ 0.05 - & . (100% - ADIM[%D [V] (6.1)

VFByiy

N TR VFB_VIN IREHIREE, o ESAEBAN/NF 100 kQo EBIXIF VFB_VIN / VFB DIELLIRE N 1/
1.5 (BP RVFBH2=RVFBH1=51kQ, RVFBL2=1kQ, RVFBL1=1.5kQ) o

NRMABERBIE (B RVFBL2 ZR) , Veow AJRESAIIEEE LR (2v) HMIEHM, Mmsini

HERET. FRE Vow NBSITEEEN, MEREE. &K Vout/Vin LA &\ ADIM B NE&IF
E
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TLD5542-1 iﬁneon
T SPIIEA H 5 DC/DC 55188

AT SRR

6.2 FlAR S EhFHR

RRThZEF BN IIEE:

v WEEIE: BIERBRAERNAE/RNE (B8 ME 10.25)

v BEREI veomp (B 7) RIREIFAERITAVIRNRIE BN G L,

RBohIEFFTE LA T A MIER TR

v BEhEY (ZTREBERIREE—R PWM £F)

v IEHXEERRE GND KNS

RIBEHIERFTE VSST B LA AR A HERE AR, B ThES R ETE SOFT_START 5|l LRV AR
BN LRI TRIERTR  (sort st pus Isoft_start_pp) SRTE Mo

RMBEHERRNRIMEBIILITE, EEEINY, MHEBEERBEEERE Vior st or ZBIBIIER
EMEE (VFBH_S2G_inc) » RIUEEMRMMNBEMKAN LR BHNSRIMERF .

tacTive
— -
Vin
VIN(ON)
EN/INUVLO
Vivee_ext VIVCC_EXT_RTH,d
+VIvVCCeX_HYST
t
PWMI
8 clock cycl
FBH —
VA VFBH_S2G_inc
7 -/ — V/FBH_S2G_dec
SWN
SHORT
DETECTION
|SOFT_START_PU
IsoFT_sTART
- ISOFT_START_PD
VsofLSKanireg
Vsoft_Start_LOFF
VsoFT_sTART
Vsoft_Start_ RESET
Application Startup >< Normal >< Vout shortedito GND
Status Operation
¢ WAIT_BEFORE_RETRY | FAULT_MASK
SOFT_START

El 8 FBH 5| &l 21432 3th 5 % B RO RS = B e B
BB EFHRESEIREY N

Csoft s
tSOFT START = VSOﬂ_Stal‘t_LOFF . —Soft.Start (6'2)
- Isoft Start _PU

RETHHRZ I & PERH{L COMP SIHIRIRFIAEEINFRURARA, W& 7 Fim. Eik, RBINE
AR EH AT cCOMP BAEE, ZIEEA B
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TLD5542-1 iﬁneon
T SPIIEA H 5 DC/DC 55188

VEREE 130

WMRERZBoh EFAAHAIEI BB REIE, W/EHA DCM, HEEF MOSFET M4, SNREBEKERIZM, N M4
AlRER B Ao

MBohTERE (Vsorr start > Vsorr starr_torr) > FFSREIHN CCM 123, B M4 RkABH, SBREREREF
T Xo

N R ESERIETHILE A, f@idiIE CCM_4EVER il%, EHEapHAEEEGIREFF CCM KT,
XA gE=BPREE R,

WRICMEN G iR L EFTE, WRBOE FRIERAIR lsorr starr o (P_6.4.20) o ZEBIREFE Vsorr starr RIE,
BEERE Veorr starrreser (P_6.4.22) o BBE, LEHIEERIR lsorrsmerpu (P_6.4.19) BRSE, WMRETAE
Vsorr_start_tore (P_6.4.21) ZAIMPEIRENARIERR, THEBERREEEXAR, MmE— M HNER. %
SIERRS#HT, EEREER.

MREBERA TSR pwMI, —BRBoIPERKERLER, it BET A BER T X3t =
B, [k, TLD5542-1 E&—I45HINEE, RIEEARRS L PWM BEhETRE LEXTHIZEEE,
EMNTARSTHREBIE RS, PWwMl RIS EFA; MRFBEUATHRYE, WA PwM FSIF4RE
K:

+ 7EIOUTMON 3Rl EEE— RS (BN 220 pF)

o FARTNBIIFLEETEDTF 10 ms

v NERRSEFERSHEELRESR, PwMI EABEITEL ms N5ERK

PWMIF BRHFEEIHE LA TR MR EHPRIER—T AL

o B E Vsorr_start 81T Vsoft_start_LoFF

o  EE| Vrsn-reL #81T VrsH_FeL_IN

6.3 FRIMEIGE

FrRSEA] LU M FREQ 5IREIERER] GND BYSMEREB PR BRS@T IR SR 11.2 EHRIEENRF S 7E 200
kHz Z 700 kHz Z[EIR B, 1RIEE 9 FRVHRLE], RSMBEBEEET XK EA U TEMAT

FolkHZ)=5375% (R [ (6.3)
Ry JKQ = 46023 (i [k (6.4)
900 :
800 ‘\
700
600 \
g 500
= 400
o N
300 | \\
200 —
100
0
0 10 20 30 40 50 60 70 80
Rereq [KOhm]
9 FF XIS fow 5 E GND SAFEFE B PH Rereo FIX R
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TLD5542-1
w SPI13ECM H #F DC/DC 155183

(infineon

AT SRR

6.4 4 NFFX H RN TIERE

FBRNES Lour WA H FHESSECE S 4 NYMER N 538 MOSFET (M1, M2. M3 F1 M4) %z

BOOST | BUCK-BOOST| BUCK
MODE MODE MODE
M1 ON PWM PWM
M2 OFF PWM PWM
M3 PWM PWM OFF
M4 PWM PWM ON
10 AFXHEEBRAERESLCA
VIN Vout

}_
I
HSGD1 1

swNnt e VY e swN2

}7
I
LSGD1 ]

M1

M2

I—OUT

M4

M3

_{
=
— HSGD2

H
-
— LSGD2

RSWCS

11 4 73X H 558 A

6.4.1 HEEIN (Vin< Vour)

¢ M1IBZZH ON, M2 IBZRH OFF

¢ BTERMIEASEHRYERER (BERRER)

o M3RFIIFEBIRE, BE R MImAE LREERE (EBMER)

v M3 XBf. M4 SEBEEERBWER (450

o X M3IFIMARETIE, HITHARWTFREMNEISHEIATES (WE 12)
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TLD5542-1 iﬁneon
T SPIIEA H 5 DC/DC 55188

AT SRR

Vin Vour

] L.
JuL
HSGD1 Oﬂ " \— HSGD2 lLour

) Recirculation
Lour

SWN1

(1) Energizing

& 12 BOOST &3\ TR 4 FF< H ¥iZ2Hy

AFX HRMEERBRIAES EZNE LR

v ERERT, M2 BELTFRETRES (FFER)

v FEUERT, MIBERLTFSBERES (BRBS5 viWIHEERE)

¢ MARIEREPZNE, RAEEERMIVESIHEGFE (1’X Roson5 0.7Vx1)

A2 ZREEHIFER, =EREZLNE!
M1 (ON) Lour va Lour D1
e YT e
Vin -] I Vour Vin = Vour
o _fm L ey [
LSGD1 M \— LSGD2 M3 L
T 1

Rswes Rswes

a) 4 switch architecture BOOSTER b) standard asynchronous BOOSTER

13 BOOST {&E{ THY 4 7 X H iR SR ER T HESRMLLER

6.4.2 FEERRIN (Vin> Vour)

v MAEF, M3IEX

v BNERR M2 SEHX BRETHTRE (BEBRREG)

v M2 RIFSEIRE, B R MImAEI TFIREAERE (BRMER)

v M2 KR, M1SE, BIERLER (@)

v FAEMILAI M REER, ETAXMNTFRANESERERATSE (BIE 14)
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TLD5542-1 iﬁneon
T SPIIEA H 5 DC/DC 55188

ERER 3 pu
Vin Vour
J (3) Energizing @ lLour
HSGD1 HSGD2

Lout

SWN1

& 14 BEEMRIUT 4 73X H 504

A FARBUEERRIBRET ENE B

v TEUEIVT, M3IARTRETPRES (FFER) o

v TR, MAIRERTIERE (BREEES Vour ZEINEERAS) o
v M2REYEEZRE, BEEERMEVESIRFE (X Roson5 0.7V x1)

M1 o (P)Al‘\‘l) M1 Lour
Vin 1 [ Vour Vine—) Vour
HSGD1 M3 WGDZ T HSGD1
ILIU M2 (OFF) JuL
LSGD1 LSGD2
D1
Rswcs
a) 4 switch architecture BUCK b) standard asynchronous BUCK

& 15 BEERIUTH 4 X H iR SIRER T BEERIBLER

6.4.3 Buck-BoostiZ 3 (VIN ~ VOUT)

o B VIR Vour BY, RIS TFRRE-FERIE

v FREFXRMIRBEE-AEERE. MENREREIRINEZEERRE (M1+M4=0N) BRFRIDLOK
B, e REEER S RAEENR

v PR REERCAF RIT AWML TE 16 FiR
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TLD5542-1 iﬁneon
# SP131%ERY H #F DC/DC T2
AT SRR
| VIN <VOUT
Vin Vour

JuL J M1 M4 . JUL
4 (2) Direct Transfer >
HSGD1 — — HSGD2
(4) Direct Transfer
.W'W.'\MIW.W'M1 t
+ + + + + +
LOUT(3) Recirculation SWN2 M4 M4 M4 M4 M4 M4

(1) Energizing >
» : Lour VIN > VOUT
—l\— LSGD2

SWN1

o
LSGD1 J

14l

M2

)
M1 M1 M1 M1 M1 M1 t
+ + + + + +
M4 M4 M4 M4 M4 M4

16 BUCK-BOOST IR\ T 4 FF< H 5752 H

6.5 REbaH R TR — S A XIS

RAZFAX (MFS) RFIMEIRIE DC/DC IR RTINS MIRRATIRE, 1£ MFS MG, &1
LED ZHEEYEREXIERR, HADBEFRAXMII XA, BT RABKER, PRESEMHYHERERIRED
(BEEEx# TG ERSN, BI80: DRL, LB) o BEFERED PWM &=L, AJUEMAENZE,.

AT RENZIAFNRBARE LED TheE, AIRERE—MREEAER RS, BREEAEHRINNERS, BF
E/LuFBREHEBER (Cour) o HERETINELIGEXARN, ZERS EEENTINEEAESELR
RIFR=HY LED = B ASRBk A,

TLD5542-1 BC& T — ML RSN, BT EHHEBRRERBE BRI EBERNEELLS, NRWFR
iR (F.D.) NEEHITFARE, ©rERHREEHHAEREERAbKA, MMk LED %
o

ZEohA XN R E TEREN— N RFIE 17

INITIAL CONDITION FAST DISCHARGE FINAL CONDITION
Vout Vout Vout
c nital 1 c Disharging 1 c Final !
OuT
DC/DC 2 5= Vﬂ% DC/DC 4 DC/DC -3
LITIX FLEX L , LITIX FLEX LITIX FLEX "y
£ 3 ] £ 3
ik, L . ] .
1
12| P on OFF . OFF
LT J
N\ o
External MOSFET | > External MOSFET q External MOSFET
Control via uC Y Control via uC Control via uC
) i ®) © ;
i * F2 F2 ! S E2
— ! ON — OFF — H ON
External MOSFET ] R External MOSFET External MOSFET |
Control via uC | Control via uC Control via uC |
I ] 1
1 1 !
| | !
Y = . ANTH4! 2
& 17 LRI 2490 h8E (F1+F2) tIHRE (F2) HIRERFTI
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TLD5542-1 iﬁneon
T SPIIEA H 5 DC/DC 55188

ERER 3 pu

F.ORMEEEESRAXRHASZA, BEER o REERZXNHBEE (B 17-B) o JMEMHETHIZRIM4G
WIHAR TLD5542-1 BY F.D. ##{E 52 B XBIBUE Z BIRIFED

KB Cour KB REEHEINERNBELS Cnv, XAIBERSE OvASHIERMEIT P, X—4FEEFE
FEEFEHITHEEENAHBETR PWwM TR, BEELMERIKIT.

HHITARE Vour BEZE (BIRFA—1Z LED I8E) BY, FTEMEM F.0.IhAE; WRFE T Hfth LED I98E,
MRS Tt EE, NIFEERA F.0. I8k,

MREAH BT ERE)#H1T T EIGAYE (BDM 1A LB I 300mADRL) , BIfETE Vour IEABKEEY, HETEES
EXt COMP BB A28 H 1T,

£ MFS #RIMEMFR, FRETIRERREAETE (TXRIERATERAME) HiE#sH I E BT,
B2 Vour IR TE B S ITHIIF B BEMBIR (B Andai BB A9 Lo

BV AHBE L EREAIZIR R E- R AHEEMN PiE" (B 17-A) , MRFGENFAHE
ERNEMHBENTA REE" (BE17-0) .

28 BAR Cor MHEBE

F.ORERNBREHEBE Vourn) UBEZFFIEET Vour (Vourmia) BIELHIFZRN(Z348 TLD5542-1, TIELE
XHEo

AT EiaL BRI IR BENTHEALLG], FEM TLD5542-1 F 788 MFSSETUPL ZIXM %% SPI fi<,

v Z5—3 2TE MFSSETUP1.LEDCHAIN AT LL I 5 &

v BTHRBTEMFSSETUPL HE2H, 2 aISLEHI2 FM S F o REER(IES N LEDCHAIN F1 SOMFS
g+,

b3 B F SPI dp< Z BIETIENEIRR, HAUEHEE, LUETE FILT BBR2SH XA F.D. NYIIEBE,

ERITREINMESE, —BSRERESHENE, F.D. EHiEHNIT. EEMRNITMFSFIiEE, F.D.&Y

RARHBERERRNT:

_ RatioNumer ator % (6.5)

; . “¥Y ouThitial
RatioDenom inator e

VOUTF[nal

YR RatioNumerator AF RatioDenominator, Mt EBERIFIEE, EEE TPREP Hi[E], COMP BR
B/,

NSRRI BBEIRE Vien s:6.0ecr F.D. IBIERLZLE,

il

ATEBEM6NLED (18V) FEE2LED (6V) , BIELERAWIBEBERN 1/3. Hitt, FELRZEN 2 £
SPIFBTRE:

Spi #8< 1. 38 MFSSETUP1I&E A 0x06 (LbfI9 & =6)

Spi 85% 2: & MFSSETUPLIEE A 0x22 (Ebfl 43 F+SOMFS = 0x02+0x20)

>E§HT.“‘E—I.I tprep:
TLD5542-1 AR IRETE A HBKER — MUEEE] toe, TEMHAIE, Ceowe FFLUER (IEA_neg) FFERTAEE,
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TLD5542-1 Ty
Infineon
w SPI13ECM H #F DC/DC 155183
AT BER
HERENTEBIK, URRERSES Coow BEEBEBIME,
(6.6)
UpischComp = Dvcomp Ccour = tprep
EA_neg

ETE TLD5542-1 LI B HEFATE], ML IE—F SPI i EEFF2S MFSSETUP2 . MFSDLY,
THHAR (6.7) {HIR T FFXIAZK fou 5 MFSSETUP2.MFSDLY 1228 E ZBINX R,

R [2+(MFSDLY),, | (6.7)

prep f
SW

BX SPImSMFARES, BEAE 126 %,

FD. Y RREMEK, HI Cout BARKBERITE, B Tprep BT, MREBERHHA CCOMP, T
15 Vout #1THLER, FILIFE F.D. ffIF2HHI% MFSSETUP2.MFSDLY IR B 0, IthAT Cout IAEEZE B4R
[£o

R T8 B Bt ER

i SPI miIZIREFMREAHEBELL, 9E EHAESEEFHAERSY (MFSSETUPL. SOMFS = HIGH)
&, TLD5542-1 RRABEBREER I, FHIFEHAIGEEFEFERIVIRERBE sun 2T, BEE Vour &
ZSE BT E.

Vswcs boost 2
lsyrim = Tczos'g (6.8)

18 B T EREBEMEBIERT, BRER | SHHBE Vour ZEIFX o
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TLD5542-1 iﬁneon
T SPIIEA H 5 DC/DC 55188

SE
VEREE (30
A External
Mosfet
Closure
1 F1 R
No current at the Load
IF2 during F.O.D.
-
EOMFS .
LED N. FINAL
TPREP  LEDN.INMALY' E0X 5 -
»
SPI CSN | | .
A
I Terep
TDISCHARGE_CouT _ +—#* 1CLK
PNANANAANANANANANNAAANA N
»
ISwLim
A
VCOMP
VOUUNIT\AL I
VOUT_FINAL
.
Nomnal Switching activy  FastOutput Discharge ' Cumeni  Break | Nomal Switching activiy™
F1+F20n Recovery  Low Flon

& 18 BROE I H R B

N ERTRBRE] fswiim BEHF—H K, MFSSETUPL.ILIM HALF Mrs (IHEBREREAR (6.9) Firn
B ((NEFD.MEREN, FEATFERET) , BZFHEESNSPIETE 126 %,

%8 EA_IOUT_MFS i#§ ({XTE F.D.BHER) BHEIRZEMAZE A6 (IEA_neg) RVIBAIERIR, ZmMK2sMA =N
Comp BRI HITINE,

Vswcs boost
IsyLim = —Rsm;cs . (6.9)

—B Vour RENIFTIEBEINE, BARMEMEBE I MHEMEEI0A, BRHBFRIFESINIREFRE”
(A MEL MR IR EN28I90 F SBIRE) , BEEFTISRERBYE (MFSSETUP2 .MFSDLY) 453,

QELHERMEMERERE t., 88815, SPIFRE (STD il EOMFS) #1 EOMFS 5|fIA S#E /I HIGH,
£ EOMFS ## &9 HIGH 89— 1By #h A HAS, TLD5542-1 B ohiE ik,

18 B/ T —MRIER KB E o
PATHRER S H R BB BRI

ENITF.D.181F, AP

v B SPIR LI B AIXE MFSSETUPL . LEDCHATIN o

v B SPHSEIE HAVERETIE

v B SPIREELISDF + SOMFS &IXE MFSSETUPL . LEDCHAIN

N| =
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TLD5542-1 iﬁneon
T SPIIEA H 5 DC/DC 55188

AT SRR

o FRHESNEIEAR, BVoutAFIBIRME (EOMFS HENSHETF)

v BEBAXRBEENEE

YNRAE GND 328, NIZIEFASHRITHSI AL

TR (ENZASEFRE) , MR PWM MKKISEASEF, WEEHRITF.D. HiE,

NREBESHFBERBIEITFED. (flal, FEREMEMNGERERmEBE) , WHHMERIT SOMFS
S ZEE PWMIIEE N 1, B F.D.BFXIE SS BN EA ST,

bR L3R 2 FEIIMERIS, 1GLRF LRI T PWM ESMEIH S EFRAFRMITF.D.
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TLD5542-1 iﬁneon
T SPIIEA H 5 DC/DC 55188

AT SRR

6.6 AHERHEE (EEBERFT)

S FiREeS, AREBLUTAI (6.10) 3% Rens Ree (ERIREHILAE!

Rpp1 + Rpp;

Vour = *Vepu-rBL (6.10)

RFBl
BZHE 45 PHRESNATEE.
I EAD EREEmHEEE, RTLUEBEERINEY A ADIMVAL BXEZ{E,
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- .
H SPI#Z M H #F DC/DC ITHI3%
EREE 2 Pu
6.7 SR
xR7 ECiATIEE
Vn=8VZE 36V, T,=-40°C & +150°C, FREEBEHIHEXTF AGND (BFIEZHIHEA)
Parameter Symbol Values Unit |Note or Number
Min. |[Typ. |Max. Test Condition
Regulator:
Vesnre_rer reference voltage VrBH- 145.5 |150 1545 |mV |ADIMVAL =240; P_6.4.1
FBL_REF
Vesnre_rer reference voltage VFBH- 12 15 18 mV | ADIMVAL =24; P_6.4.5
FBL_REF Calibration
Procedure not
performed
FBH Bias current @ highside IFBH_HSS | 65 110 155 MA  |)WFeL=TYV; P_6.4.8
sensing setup Veen-rec= 150 mV;
FBL Bias current @ highside IFBL_HsS 17 30 43 MA [ nVFBL=TV; P_6.4.9
sensing setup Veen-rec= 150 mV;
A6 sense Amp +sat current [EA_pos 25 29 33 uA | DVCOMP =1V, P_6.10.2
ADIMVAL = 240;
VFBH-FBL= 0 MV
A6 sense Amp -sat current [EA_neg -63 -56 -49 pA  |YVCOMP=1V; P_6.10.3
ADIMVAL = 240;
VFBH-FBL= 500 MV
A5A6 sense Amp gn, IFBXgm - 890 |- uS  |DEA_GM=0 P_6.4.10
Output Monitor VOltage VioutMoN 1.33 1.4 1.47 Vv Vegh-reL= 150 mV; P_6.4.11
Maximum BOOST Duty Cycle | Dsoost_ma |89 91 93 % 1fsw=300 kHZ; P_6.4.12
X
Input current Monitor Voltage | Viinvon 0.95 1 1.05 \Y nVinz-un2=50 mV; P_6.4.15
Vin1= Winon)to 55 V;
Switch Peak Over Current Vswcs_boost | 70 76 82 mv Y P_10.8.1
Threshold - BOOST 5
Switch Peak Over Current Vswes_buck |-60  [-50  [-40  |mv |V P_10.8.1
Threshold - BUCK 6
Soft Start
Soft Start pull up current [soft_start_P |22 26 32 PA Vsoft_start=1V; P_6.4.19
U
Soft Start pull down current Isoft_start_P | 2.2 2.6 3.2 MA | Vsoft_start=1V; P_6.4.20
D
Soft Start Latch-OFF Threshold |Vsoft_start L [1.65 |1.75 |1.85 |V - P_6.4.21
OFF
Soft Start Reset Threshold Vsoft_start_R | 0.1 0.2 0.3 v - P_6.4.22
ESET
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TLD5542-1 |nfin90n
H SPI#Z M H #F DC/DC ITHI3%
EREE 2 Pu
RT ECIATE (%)
Vw=8VZE36V, T,=-40°C E +150°C, FiHEEIIMENTF AGND (FRIEZHIHEA)
Parameter Symbol Values Unit |Note or Number
Min. |[Typ. |Max. Test Condition

Soft Start Voltage during Vsoft_start_r | 1.9 2 2.1 v 1No Faults P_6.9.3
regulation eg
Output Current init reference | VrBH_FBLIN | 11 17.5 24 mV | V=14V, P_10.8.1
Voltage Vren-reL 0
Output Current EA_GM boost | VreH_FBLE |- 120 |- mV | )Vee=1.4V; P_6.10.4
reference Voltage Veen-reL A ADIMVAL =240;
Oscillator
Switching Frequency fsw 285 300 315 kHz |T,=25°C; P_6.4.23

Rereq= 37.4 kQ);
SYNC Frequency fsyne 200 - 700 kHz |- P_6.4.24
SYNC Vsyncon |2 - - Vv - P_6.4.25
Turn On Threshold
SYNC Vsync,oFF | - - 0.8 Vv - P_6.4.26
Turn Off Threshold
SYNC IsYNC,H 15 30 45 MA Vsine=2.0V; P_6.4.62
High Input Current
SYNC Isync,L 6 12 18 MA Vsine=0.8V; P_6.4.63
Low Input Current
Gate Driver for external Switch
Gate Driver undervoltage VBsT1,2- 3.4 - 4 v VBsT1,2- V/swN1,2 P_6.4.64
threshold VBST1,2- Vswn1,2_uvt decreasing;
VSWN1,2_UVth h
HSGD1,2 NMOS driver on-state |Rbs(on_pu) |1.4 2.3 3.7 Q VBst1,2- VswN12=5V; |P_6.4.28
resistance (Gate Pull Up) HS lsource= 100 MA,;
HSGD1,2 NMOS driver on-state |Rps(on_rp) |0.6 1.2 2.2 Q VBst1,2- Vswni,2=5V; |P_6.4.29
resistance (Gate Pull Down) HS lsink= 100 MA;
LSGD1,2 NMOS driver on-state |Rbs(on_pu) |1.4 2.3 3.7 Q Vivec_ext=5V; P_6.4.30
resistance (Gate Pull Up) LS Isource= 100 MA,;
LSGD1,2 NMOS driver on-state |Rbs(on_pp)L|0.4 1.2 1.8 Q Vivec_ext=5V; P_6.4.31
resistance (Gate Pull Down) s lsink= 100 MA;
HSGD1,2 Gate Driver peak IHseD12_SR [380 |- - mA |V P_6.4.32
sourcing current c Vhsap1,2- Vswni2=1V

to4V,

VBsT1,2- Vswn12=5V
HSGD1,2 Gate Driver peak IHsGD1,2_SN | 410 - - mA |V P_6.4.33
sinking current K VHseDp1,2- VswN12=4V

tolv;

VBsT1,2- Vswn12=5V
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TLD5542-1 iﬁneon
T SPIIEA H 5 DC/DC 55188

ERER 3 pu
&7 ECATIER (40)

V=8V ZE36V, T,=-40°C E +150°C, FrEE[EIHETF AGND (BRIEZHIHER)

Parameter Symbol Values Unit |Note or Number
Min. |Typ. |Max. Test Condition
LSGD1,2 Gate Driver peak ILseb12_SRC|[370 |- - mA |V P_6.4.34
sourcing current Visep12=1Vto4V;
Vivec_ExT=5V;
LSGD1,2 Gate Driver peak ILsepL,2_sN |550 |- - mA |V P_6.4.35
sinking current K Visepi2=4Vto 1V,
Vivec_ExT=5V;
LSGD1,2 OFF to HSGD1,2 ON | tLsoFr- 15 30 40 ns |V P_6.4.36
delay HSON_delay
HSGD1,2 OFF to LSGD1,2 ON tHSOFF- 35 60 75 ns 1 P_6.4.37
delay LSON_delay

1) REFEFNE, BiRIHEE
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TLD5542-1 iﬁneon
T SPIIEAY H 5 DC/DC 155188

HFIANIDRE

7 HF i INEE

XA PWM AN FRNRZ LED BE, ENAXNBVEEREZ. PWM BB AZ LED RHIEFHRMNHZELFR
SSM=ERERR.
7.1 R

PWM 155 8] LURIB SN FERE I TLD5542-1,

B HEZEONPWM

PWMI SRR IR A B E RS (PwM) E5, HEESABBETBRAEIFXIMIRERSE, HixE
SRRE TR EFRAIMRIERN 25,

uC

Digital dimming [ PWMI

SO
SCLK  yss AGND
1 !

—F

& 19 B EHR
P & 7745 REGUSETMON . REGUMODFB ] LY AV & zt, 2 PWMI = LOW BT, SPI JF454%
1% PWMI = HIGH BTBIIF AR TCIEN X BT i AR UL, TSI

AT ERERTFLEENRENHEBBIMERAVENR LI H, FYERERBERESTH PwM AMFRK
e EEmE ER. EXeitF1EiEiT, BJL#EHE DVCCTRL.IDLE = HIGH 3F EN/INUVLO = LOW,
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TLD5542-1 iﬁneon
H# SPIIEM H £ bc/pC 15451388

HFIANIDRE

VEN.’IN uvLO 4 ™ tacrve
VENINUVLOth—{
e
Vivee ext &
Vvee_EXT RTHd
+Viveox HysT
e
‘ Tewn - ‘tPWMLH._
Vewmd I ST o
Veww.on 1 / \ /' \
VP, oFF- Y i \ I/ I/ -
t
Switching
activity
t
VCOMP{
i
VOUT‘ /
t
lLep { {— (— (— (—
T
A
VIOUTMDN {_ (— (_
200mv k L k—
e
N b Normal B Dim —-Ncrmal D Dim o —-Norma\ T Dim o
Power ON Gate ON Gate OFF Gate ON Gate OFF Gate ON Gate OFF
Diagnosis ON Diag OFF Diag ON Diag OFF Diag ON Diag OFF
=] SHE A2 —h4%= —_— =+ [—] = = b [—]
& 20 LED I@XAMBETHREIE (Vi M vun ELEEERRE, MAREREIHERE)
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TLD5542-1 iﬁneon
T SPIIEAY H 5 DC/DC 155188

HFIANIDRE

7.2 S

%8 EC ¥ FiFEY

V=8V ZE36V, T,=-40°C E +150°C, FRERBEHHEITF AGND; (FRIEZHIREE)

Parameter Symbol Values Unit |Note or Test Condition| Number
Min. |Typ. |Max.

PWMI Input:

PWMI /Pwmi,ON 2 - - \" - P_7.2.1

Turn On Threshold

PWMI V/PwMI,0FF - - 0.8 Vv - P 722

Turn Off Threshold

PWMI IPwMmIH 15 30 45 MA Vewmi=2.0V; P 724

High Input Current

PWMI Ipwmi,L 6 12 18 pA Vewmi=0.8V; P_7.25

Low Input Current

Datasheet 36 Rev.1.10
2019-12-11



Infineon

TLD5542-1

T SPI3ECM H #F DC/DC 1T 56183

BEE Y < ITRIR"ER

8 EUA YA« BT EIR "R

SSRH TLDS542-1 FRMEREAIATEE, SLRIIBXIIRERTH LED IS ER B T MBARAERTIOT, MR
WS RRER, WARBENE R AR EE, SEREFRERERRETE.,

i

8.1 R
HIH B lour BUITE AU T (8.1)
— V FBH V FBL
IOUT - RFB (8.1)

BN IET T R IR E AR SR E A BB IE Veen-reurer SRIFTI Y LED BEIRIK TS

EBINRET (DAC_OFF=0 B LHI=LOW) , ERIAT2ET— 8 il SPI 8%k
(LEDCURRADIM.ADIMVAL) SREEY, #IE 21 Fimo

W05 DAC_OFF = 1, NHREMASIHNEFEBERN SET 5IMEBIES DAC EZEINHR/IME, FEitt, AT @i

SET SIMISRINHEIZ IS, BT ADIMVAL i E AT 240,

VEgH-FBL_REF [MV] A

150
J
~ 7
////
7 /7
Y4
// 7
y /
2 /
7 /
// //
Ve - //
// 7
y /
7/ //

o @ //

o J g |

~5> 0 240

8 bit ADIMVAL |

21 BRI R
HITEIRThEE RS THRILA LAY
EHNBITREIXRINEERTE, LHI 5SS BT,
PN TR PWMI FTEN/INUVLO KIRE S BF, TEIEFESHITEIZ K T4/ HHFo

ERTEIZIKET, HEZ DAC_OFF=1 BY, ZINEIITHET SET 5|HIKI, BITE IVCC/IVCC_EXT.
SET #1 GND ZiElfEFA— "B ERRIEENHBR/BEE (BLT -

HNBITEIREE, S34REE Fo. fIiEREBETHITHE, BEEBEMESE Vienscde. (MFSDLY
B NEINME) o 7E F.D. FIFREAREY, 1R PWMI (RIFE BT, [HREFFIAIRIE SET 51 B HAVEINA
FEBFHITIRE,
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TLD5542-1 iﬁneon
T SPIIEAY H 5 DC/DC 155188

RN SR “BRITEIZ R

> Vinpo) Cn
| I
> Vivee_ExT RTHd
vee
.l VIN IVCC_ext[]
L1EN/INUVLO Ivee Current
default output Regulation lout
current/voltage SET BST1 Res
adjustment BST2
HSGD1[]
SWN1
LIMPHOME g
FAIL SAFE Circuit Y
HIGH JLHI LsGD1[] 1
Load
swcs[]
PWMI_LH
FAIL SAFE Circuit .
SetHIGHto [ >——[1pwmi SONDL— ]
. PGND1 ..
activate output pGND2L]
LSGD2 v 6
SWN2 DT
HSGD2 = §’
VFB >
SPI Writing ~ m &SN FBH @
) : S|
disabled during
Limp Home state P FBL
P SCLK yss AGND

22 BATEIRREREERER

&€ SETS | Bl TS e th i -

EHAITEIZIRET, &L DAC_OFF=18, T3y loyr AJLUEE RS SET SIFIBVEBE (Vser) THITE02VE
1.4V 2ZERET. BN L-THRAR (8.2) HRAMT:
Vr — 200 mV

I -
our R, 8 (8.2)

IR Vser 7200V (E2EYE) , M LED BRI H LLIRZS A RIZBERTE. NAFRAXEMNEILER
lour=0, Vser AZU/INF 100 mV, EIE 23,

Vesr-reL 4
150mV
100mV
200mv 1.4V 15V Vser
| ’ Analog Dimming Enabled Ana:;ga[g'r:;m"g

& 23 BRELAYHER

8.2 LED BB R EREF
LED BBRRVEREFie S T EINANMBE, NT7TRIRENR, HWIENBEFHRITIIER, BI7E TLD5542-
1 EERHITEREEMNRmEBRERETHIT.
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TLD5542-1 iﬁneon
T SPIIEAY H 5 DC/DC 155188

RN SR “BRITEIZ R

BEEITHEEEERGAN 0, REMER, BSNAERFD PWMI = LOW BB ER, R
TEHRE MR It

B AR AR ©

v FEREBRTREINENE (BI9010%) RAZMHE

v B PWMI=LOW HREIMFAFRE (LUES Vout (RE TIERZSH L B /90)

v IRIR (AT EER Vout EH%) uC BAREIERF DVCCTRL. ENCAL = HIGH

o RIE (T ESR Vout BH%) pC FHIARIAE: LEDCURRCAL. SOCAL = HIGH

v HFETE] (REBRITRAERZFE) >K£9200 us

v TLD5542-1 HRAERFTEMES, FEAIMRE: LEDCURRCAL.EOCAL = HIGH

o EIEEOE

o BHEREDETERETRENEERRINEE

—BIFIRITRERRR, HIENANEN 10% (LEDCURRADIM.ADIMVAL =24) BY, IMHEBREER
10%.

REZF AR 100% EHNAYEAIFEE, ENCAL I F2MmeSF1REM CALIBVAL 245 R :

+ ENCAL=HIGH: RBEEFHRELRHANEEIRMER, FHAM CALIBVAL %[E]

+ ENCAL=LOW: G A CALIBVAL BY SPI{EEHAIBRFEERER, FHERILIRME], RAERFBINRELL
Fitt, uC AIAERSRIITRIREFMF NS R EREINFIEE, MAHEFFHGIETM.

OUT H-Bridge
(o)

FBH

——_1
V_sense_in
(I []
FBL
—L

e
Inc_offset
to LED
Load

ADC out

V_sense_out
[
J Latch

I IN_feedback

ADC CLK

ADC Latch EA ]
8 bit resolution

4 it calibration ——/—p» Dj:C_I + _~comp

2Bit Monitoring

)

Logic

ADC CLK

& 24 LED B EROERER
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TLD5542-1 iﬁneon
T SPIIEAY H 5 DC/DC 155188

RN SR “BRITEIZ R

8.3 S

£9 EC LA

V=8V ZE36V, T,=-40°C E +150°C, FRERBEHHEITF AGND; (FRIEZHIREE)

Parameter Symbol Values Unit |Noteor Number
Min. |Typ. |Max. Test Condition
Source current on SET Pin ISET _source - - 1 HA Weser=0.2Vto 1.4V; [P 8.3.4

1)kiHEE: AEIEFNI,
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TLD5542-1 iﬁneon
T SPIIEAY H 5 DC/DC 155188

ZM4ATE

9 ZEIATIER

TLD5542-1 BEE—MNEMIEESE, BF AN MIRIRThESRKMAE, Lk, WMREE, nJLUSIMNRIEESS
E3ZE IVCC_EXT SR, LASCIIB LRV IR Gh2S BB IR,

9.1 Ivcc iR

3 IVCC 5| FNZERER| IVCC_EXT SIRIRY, ERLLMIRIERS ANERMRIKEhSSIRMA 5 v RV A BB EFN =X Iuw
(P_9.2.2) HYEBR, IVCCEIM ERE—MABMESRAIMIRILERES, ULMBEMHE FBRSH
F M. EIERIGITHAE, FMEE MOSFET FFREME M ERMEBHBRRERESER (B 25,
A) o RMEERBMEBRSBNESERST, UEHIMNB MOSFET FFXHifithig it E BRI ESRR, &/I\B

BETESE Cvee (PL9.2.4) FRLGH,

A IvcC_EXT HEES:

IVCC_EXT 5|RIRT A FHNBERIREBE, 1FA—MENTZES MOSFET MRIKEh2Z(HE, ILEISESHNE
EEEREEER, 7%k 1c RERThEEK (B 25, EB)

SMERFF X MOSFET HISE R R EfRIF

LR ES (I FERR IS AT S BE, R IVCC I IVCC_EXT BERTFERES X MEE
Vivee rrwa (P_9.2.9) M Vivee exr rrna (P_9.2.5), ZRIEE (U FIE BN X AMRIREHEE,
ERATEIRINEERE T, IVCC HIRES LXK BT EIFF X EEE =M.

IVCC #1 IVCC_EXT 5|9 R EE ML HE BB FRIPIMNBFF X R EINFERC BN, HRIMIRIREHE
£ LAIG5RSMERIZHEEE T N JA)i8 MOSFET AIMATR.

[L Internal IVCC Internal IvCC
Vi VREG t EL Vin VREG ? [L H

? Power ? Power
EN/ N On Reset >_‘L:[: EN/[]— T On Reset
INUVLO T | w2, — INUVLOT] | o5z i Sl
s IVCC_EXT Rl IVCC_EXT
\ A I
Gate Drivers Gate Drivers

25 REREE
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TLD5542-1 iﬁneon
T SPIIEAY H 5 DC/DC 155188

ZM4ATE

9.2 S

x10 EC &M AT 23

V=8V ZE36V, T,=-40°C & +150°C, FRERBEHIMHEITTF AGND; (FRIEZHIREE)

Parameter Symbol Values Unit Note or Number
Min. |Typ. |Max. Test Condition

IvCC

Output Voltage Vivee 4.8 5 5.2 Vv Vin=13.5V,; P_9.2.1

0.1 MA < livcc= 50 mA;

Output Current ILim 70 90 110 mA 2 P_9.2.2

Limitation Vvee=4V;

Drop out Voltage (Vin- VDR - 200 350 mV Vn=5V,; P_9.2.3

Vivee) lvec=10 mA;

IVCC Buffer Capacitor | Civcc 10 - - WF V2 P 9.2.4

IVCC_EXT Undervoltage |Vivcc ext R |3.6 3.8 4.0 Vv 3 P_9.2.5

Reset switch OFF TH,d Vivec_exrdecreasing;

Threshold

IVCC Undervoltage Reset | Vivcc_RrTh.d | 3.6 3.8 4.0 ' 3 P_9.2.9

switch OFF Threshold Vivec decreasing;

IVCC and IVCC_EXT Viveex_Hyst |0.315  |0.365 |0.395 |V Vivccincreasing; P_9.2.6

Undervoltage Hysterisis Vivec_exrincreasing;

1) RESEFME, HIZITHEE
2) AENR/NMERATSREEMFIVNEN;, NAAREER/NMEESHES, FAKESRIBERLES.
3) SMEBFFX MOSFET BUIEREXEE, Vivee_ext_rH,d F Vivee_rthd min. AERNRIFIE R T Ves TNLAZFE,
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TLD5542-1 iﬁneon
T SPIIEA H 5 DC/DC 55188

RiPMIZEThRE

10 RPMIZHTHEE

10.1 R
TLD5542-1 SEpY R E& RIIZ WA A LE T . S Z FR AT RS, BT, 254 SPI @ uC 3t e 0 1w BY

2 52,
THRET, RERME, NERDEXY. RES. IVCC T IVCC_EXT REYM. Voo T Venmuwo RIEL
Mo

TEERRP. 2 NI EERIELR,

Protection and Diagnostic

SPI

SPISTD
Diagnosis
Overvoltage l g
SIPI ‘ OR »| Stop gate drivers
Short at the Load .
SPI
- Linear Regulators
Device I OFF
Overtemperature SpI OR »1 (only IVCC disabled
in case of
Input I overtemperature)
Undervoltage

Monitoring
LEDCUR pin [« || COMPARATOR II
—‘ 2BIT data [« FBH - FBL
Read-back via | on T Amte L
SpI - 2BIT data |= IIN1- [IN2
—i 2BIT data |« Mode Indication
IOUTMON pin I GAIN , OFFSET |<
INMON pin | GAIN -«
= 26 RIP. 2B AENER - TLD5542-1
P BHIRE R0 FAERE MK EEE!
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TLD5542-1 iﬁneon
T SPIIEA H 5 DC/DC 55188

RiPMIZEThRE

10.2 WS E. EREF
VFB 5| FNEN BB IRHEBE, HIREEZRENEES ERIKEDEHE,
e i A GND %828 5 FBH 5| i _E M E & S {E R

Vin
o

Civce Ves H_S2G

P — Vour

Res

8- 1

—
Cest1 CasT2 |—| j_
o Ceeml S,
‘ y ICOUT Rvren

SWN1 Lour— Ve ovh

| s

RvrsL

27 o EMXS IR RS B - Btk

10.2.1 JEERIRIF

SNRIGIE T AT M, MiZR 410N )i H AR .

v 5B FBH R TFEMERRE Vionsuc_cec £7V 8 TETEHEHA

IR SWTMOD.S2G_OFF IR E I 1, AJUBARERMARIF, XWF Skt BEREENNA (40 MFS #HFh)
FIRERE A, GIRAEXT GND FERE, %2 GND AT TR ERR, MARWNAERRE,

TR B EFAERE], FRRRAS MR 2R, B Viorr srr o (E8) o

FRERIQIG, STD IZUIE1F28P Y SPIARE (SHRTLED) K BANSHBF, MikIRsheiELiRMtintaEs
W (BIENMEEBTFRE, M LSMOSFETHISIB) . SBHRIRRE 6.2 EFfANRBHEFBHER. &
STD IZERR N —MEEVARRERG, THISHMNE (SHRTLED) RRES.

ABEIEBEEH S2G IR, HAFERARERBANNBIERE, UMRRELEEREBAHE S26 &
B L,

pE HIRAZEEF B, #1152 EFE 6.2 ERIERNIRBohZRF EMB.
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TLD5542-1 iﬁneon
T SPIIEA H 5 DC/DC 55188

RiPMIZEThRE

10.2.2 TEFRP
BT TE Vour« VFB 5|RIF] AGND Z B IS BE— 1 [E2s, RILUAT Vour W ERIFEIE (VOUT_OV) , 2IHE
27 &A% (10.1):

Ryrpu + Ryrpy,

Vour_ov = VvrB_ovrh * (10.1)

RVFBL

R Vire B FEIZBEEE Vire ovrvs W STD IZBTHRY SPIARE (OUTOV) BHISE N HIGH, MitRIRGhEsIE
FIEFTRHIATIARIEE (RTFHIEI-E KT, B LSMOSFETIIFE) o ZHiAE Vs ovrn -
Vurs_ovTh mvs HER, S BEER, T STD 2N T—MENAERRLERE, THIZERE (ouTov) ¥
HWIAER.

NRIERE Vour o BFRA VWA ILIEEE, NEEEEIETH.
MREIEFHREAHBRGHFE, WARSUSMERAEEENIEMREL, XZMEIEEKERE
T, ARMEEREERERIEM, AT EEXMER, FEREIERFINTHNRT (BHENELHE
AR EFRELERIEMRE) o

10.3 WNBEIEN., R
BN EXBTEBF A @ITINSFEBRE D [EERISE, WNEFIT.

EN/INUVLO 5| I [Ei@d IR LL RS TE N E 5 HZ BV EH TR,

REGRE, FRIEUTAE:
R, + R,

UV = EN/INUVLOyy, (10.2)
2
Rin
Vi o I

]IN2

S
-
{] EN/INUVLO

28 M\ BERP

10.4 O\ BB S
XN (IN1. 1IN2) BT T Ml N\ B 5.
3T INL A UN2 SIBIISA N, @SN 5 [BIFD SPI FIFE 1T 51T,

S
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TLD5542-1 iﬁneon
T SPIIEA H 5 DC/DC 55188

RiPMIZEThRE

IINMON 5| BRI S N iR Y B R AV R 1 FE e TFIAT (10.3) :ZMA:
Vinwon = Iy - Ry 20 (10.3)

EﬁAEE,/ﬁH’ﬁ/mUﬁMEE'J E E,JTLEq_LlIEgﬂU)\EE/}ILEE:F 77‘55u)\EE/m7f_uD“JI:WE ViN1-inz E’J/E.Wo

o BABERENNEE SN EEEREEREHRITILR

v ZEERBITEREBEMTF—INURBEHREREEREAEEDN 2 (UEOEEELESS (ADC) o
EHRITHER S NESHIFE, CURRMON.SOMON iIAMEN NS, X CURRMON.EOMON EAERT, £RERM
¢,

N\ M ABIFEAY4E B 83T CURRMON.INCURR 3R ES o

2Bit Monitoring ADC out
V]ntﬁsupply
feedback

Vref_int
- ADC in

ADC CLK
ADC Latch

VIN1-IN2 * 20

IINMON

LF

LIMIT

=
£
3
s}
X
1=}
&
®
Z

@ IIN @ 60% of Limit
@ IIN @ 75% of Limit

29 R\ B M AR

10.5 &ai LH BB AT

AILUEIS SIS B, FRRARS. SPI BIFEF] STD 2 Wi e e 3w 4 B 57

LEDCUR @— MHRMaHES, BTN MFS #5789 LED BB AEMNBVEN BB R Kieoc inc FM
kLEDC DEC E)‘{O

é VFBH FBL/VFBH FBL_REF =~ kLEDC INC E-J-J LEDCUR g |H£|] EE:,_H:I: HIGH )lklu\, é VFBH-FBL/VFBH-FBL_REF < kLEDC_DEC Ej*&*ﬁ'ff&o
kLEDC?INC *D kLEDC?DEC i’/]ﬁﬂ/ﬂ?*ﬁﬂ%ﬂ 715{5’ yu !FETO

7£183d SPI#1TRY STD 2B, LEDCUR it EEMEREMNE S,

ERABX T B RNHIERREEFMANES, AIER SPI BRI NZEFIE:

v LED BB A MIAY SR S5 1EIME ¢ DAC B9ia I #1TEEER

v LEERESEV T EREEISINTF— 8 {iL DAC B A0\ 2 i1 O ADC

BT NZ35ITZ, CURRMON.SOMON fiLAME(I /I, = CURRMON.EOMON IRAEEY, ARERM
.

% CURRMON.SOMON fiI#1& B HIGH BY, 3N RS NFREEHITHIT.

W5 MIBIF2 AY4E BRiB3Y CURRMON.LEDCURR 3R &
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Infineon

w SPI13ECM H #F DC/DC 155183

RiPMIZEThRE

IOUTMON 5| Bl e] %14+

22 LED FYEE3 7, IOUTMON FYBEREIITHRTE AT (10.4) :

Viovrwon = 200mV + 1., Ry -8 (10.4)
IOUTMON RY§2EY 4 RT3 24k Ohmo
ADC out
OUT HBrdge 2Bit Monitoring  [OUTMON
Vint_supply 11b | 10b | 00b | 01b
feedback
VFBH-FBL(RF FBI\_/7sense?in
’ ] V_sense_out .
to LED lDCOM% ADC out ADC in
Load - g
s\
= X S
LEDCUR § ADC CLK + Q S
ADC Latch EA ] ko] T o]
8 bit dim - 2 j=d j=d
4 bit cal DAC CoMP 5 s §
Voos i = = =
ref_int l 8 5 8
> > >
5 e 3 <
=] 30 A L BB 7 A MR
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TLD5542-1 iﬁneon
T SPIIEA H 5 DC/DC 55188

RiPMIZEThRE

10.6 sRE IR

SR NEBERREERKSE, RELRETERENSRESESRXMAERTILR, EREPEEER RS
NESERE, WEEESEM TW BIASBYF, WUFRYiE BIERERTESHE (BFE) , U
TW I EFHE L AEBF)

NERIRERBREDIARFXETRE, NMRIREHEEF IvCC AT ESEIRIBE 31 Frikxlf, FEBREXYT
fil TSD B9 HIGH, TSD Uk FHIERE, EEIHRIEEIZSH IVCC AT RABTBHNERIT .

2 TSD FfHEK /T, S HF @I E I BIEEE 7o

Tj A

iy i -t

xSGDx Gate Drivers
. autorestart
Bl 1 W11 T,
OFF t
vec 4
I
5V
IVCC
autorestart
OFF » t
TW bit 4
1 —
NOERROR TW bit is reset automatically
0 -

TSD error bit
1 g
NO ERROR 5 [TSD error bit latched until next reset or CLRLAT

0 >
31 B RFRPTAN
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TLD5542-1 iﬁneon
T SPIIEA H 5 DC/DC 55188

RIPFIZ BTThEE
10.7 SR

£11 EC RIF5iZHy
V=8V ZE36V, T,=-40°C E +150°C, FREMBEIHEFTF AGND; (PFRIEZHIREE)

Parameter Symbol Values Unit |Note or Test Condition| Number

Min. Typ. Max.

Short Circuit Protection

Short to GND exit VrBH_S26_i |1.95 2.05 215 |V 1Vrenincreasing; P_6.9.1
threshold nc

Short to GND entry VFBH_s26_d | 1.65 1.75 1.85 \Y 1Vesndecreasing; P_6.9.2
threshold ec

LEDCUR detect kLebc_inc |60 70 80 % UADIMVAL =240 P_10.7.1
threshold increasing VrshreLincreasing;

LEDCUR detect kiepc_inc |45 55 65 % UADIMVAL = 48 P_10.7.2
threshold increasing VrgnreLincreasing;

LEDCUR detect kieoc_pec |50 60 70 % YADIMVAL =240 P_10.7.3
threshold decreasing VesrreL decreasing;

LEDCUR detect kieoc_pec |30 40 50 % UADIMVAL =48 P_10.7.4
threshold decreasing VesrreL decreasing;

LEDCUR detect KLEDCUR_HY | - 12 - % UADIMVAL = 48 to 240 P_10.7.5
hysteresys s

Temperature Protection:

Thermal Warning Tiw 125 140 155 |°C 2 P_10.8.2
junction temperature

Temperature warning | Tiw,hyst |- 10 - °C 2 P_10.8.3
Hysteresis
Over Temperature Tj,sp 160 175 190 °C 1 P_10.8.4
Shutdown
Over Temperature TisDhyst |- 10 - °C 1 P_10.8.5

Shutdown Hysteresis

Overvoltage Protection:

VFB Over Voltage Wr_ovtH |1.42 1.46 1.50 v P_10.8.6
Feedback Threshold

Output Over Voltage WrB_ovTH, |25 40 58 mV | Output Voltage P_10.8.7
Feedback Hysteresis HYS decreasing;

Flags

LEDCUR, EOMFS Pin Rr12 - 2.1 - kQ yWhen Pull Down is P_10.8.14
Output Impedance active I=100uA

1) BigIHERE; FELEFNE,
! BHIRIFLIES TEILLE IC TEEHEFHIPTBKIES A TR BB IERMIUIE L T IE

BLIEEE. RPDFETEN T ELEEHIERIETTIR ITH

Datasheet 49 Rev.1.10
2019-12-11



TLD5542-1 iﬁneon
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X% FLAT SPECTRUMIEESE

11 H57X)5 FLAT SPECTRUM THEEE

11.1 R

K& FLAT SPECTRUM IhREEMBirERE R/ INEIE RSB, BireieE—EEEIME, UE
EHMRERMBEMIITERE, PTEMREE BRSO,

11.2 & IhEE

TLD5542-1 BB —1> SYNCHINSIHI, AJLAR pC BISIBIRE X — MRSHSFHIF XK, pC LAis@EIRR
SRR DC/DC BN AIE S SINC ESKEMEXERHNRL, SEE 32

P SR FZmp KB, 24 1Al ThEE.
H-Bridge DCDC
MASTER BUCK-
SYNC
BOOST
—» —>
LOGIC — GATE
CONTROL
e.g. 400kHz
Phaseshift A
H-Bridge DCDC
Slave BUCK-
SYNC BOOST defined phase shift between
»>[— LOGIC — GATE Outputs of different devices
e.g. 400kHz INPUT CONTROL
Phaseshift B
= 32 FF BEA
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T SPIIEA H 5 DC/DC 55188

X% FLAT SPECTRUMIEESE

11.3 =37
BIATIE AR B ERE T IERERSTEE (f<30MHz) -

B FERARMIARIA, AIURMARNIEEEELURACIEERS, Bt EFIIRE (a5 R
EEIEEFRFPRENE 20 dB) » BIFERABRMAHRA, £ ESR (FHNHEKEBEMHE) MABRSRNEHERIFE
AL, EARNBNBASERMBRKEEN T EUSRBIFEREEN, MRWFIEBTRER, XAIUFE
REZF W wdo

TLD5542-1 EBENENRBININEE, ZIheEr @ SPI#Z /2 (SWTMOD.ENSPREAD) Hi#{TIHE., ¥ H
SPI AT AEAHSAE fv (P_11.6.3) F (P_11.6.4) (SWTMOD.FMSPREAD) LA fRESAE fue, (P_11.6.1)
#0 (P_11.6.2) (SWTMOD.FDEVSPREAD), LUHEEANAER, ELIFMERIESIE 33,

X SWTMOD.ENSPREAD = HIGH B, BILURIEHITIUTIHE ;

SWTMOD.FMSPREAD =LOW: 12 kHz
SWTMOD.FMSPREAD =HIGH: 18 kHz
SWTMOD.FDEVSPREAD = HIGH: fsw BY +8%

SWTMOD.FDEVSPREAD = LOW: fsy HY £16%

pE R 5IHIET, TEERESE/RITTEE

fsw y

N EVANRVANEVAN
/ \/ AVAERN

 / S

A

33 237
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w SPI13ECM H #F DC/DC 155183
H7K)% FLAT SPECTRUMIDAESE

11.4 BERAMNCEREE

B 34 2R T HAEWMSBFNARR, BTFEBEES (EMC) 1T/

(infineon

Lpy
Vin ™ Cinz

y Y R Res

L1EN/INUVLO

Digital dimminig ‘

Advanced monitoring via pC

+3.3V or +5V

Spread Spectrum ON/OFF via SPI

4LEDin
series /
1A

o K

%

3

E| 34 NAESERTREBERS (EMC) 1THMMMaRH

E WU IS B RIEIATTEEIIE T, T AR IIXTEEIERFLIGE. 511 BT E HY 758 S E LR
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TLD5542-1 iﬁneon
T SPIIEA H 5 DC/DC 55188

X% FLAT SPECTRUMIEESE

115 ST

& 12 EC BT

Vw=8VZE36V, T,=-40°C E +150°C, FRBEEBEIIMENTTF AGND; (FRIESZHEHEA)

Parameter Symbol Values Unit |Note or Number

Min. |[Typ. |Max. Test Condition

Spread Spectrum Parameters

Frequency Deviation fdev - +8 - % |V P_11.6.1
SWTMOD.FDEV
SPREAD = HIGH;

Frequency Deviation faev - +16 |- % |V P_11.6.2
SWTMOD.FDEV
SPREAD = LOW;

Frequency Modulation frm - 12 - kHz |V P_11.6.3
SWTMOD.FMSP
READ = LOW;

Frequency Modulation frm - 18 - kHz |V P_11.6.4
SWTMOD.FMSP
READ = HIGH;

1) BigitEE,; R E =M.
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RITIMEIZRO (SPI)

12 BR{TIM&EEO (SPI)

BITIMZIZEO (SP) B— 1MW IRSHITMIIZO, BEMMEEL: SO Sl SCLKH CSN. HUR
SCLK 45 HRYEZRET SI F SO %4, CSN B FBEERT—/RIFIRINFIE, FHETE SCLK BTG SI 4
K, 7ESCLK Y EFHE SO 48, BRIAIAERAINTE CSN B EFALRLE, 1 8/16 ITHISMARREE
Al 16 L2 f5fEH 7 8 (UREIAY A IRENEUR, T[N, ALt rer (BMEWMEEIR) i, X, #OEA
LA 16 i SPI IS BRI R ETELNRE, ATLAN 8 fiISPI & &R IHF TEHETAEE,

SO— XMSBX14X13X12X11X10X9X8X7X6X5X4X3X2X1X:LSB‘)_
Sl MsBY 14 X 13 X 12 11X 10X o X8 X7 X6 X5 X4 )3)X2)X1 XLs
CSN
SCLK
time >
SPI_16bit.emf

35 BiTIMNEIEO (sPI)

12.1 SPI 5 5H#iR

CSN - /i%

RRHIEHIZSET CSN 5|BNERR TLD5542-10 RBES I FRBIRE, Ma#HTHIES M. =
CSN b FEHETIRTSES, SCLKA SI 5 LR EAESEIFRZEE, H A SO WEEFIHNBES.

CSN SRR
v IERMERRERIBUFTEFESRD,
v SOIRIESIRISI LMESBEMNBESENEBFREETRS.
v IMNRBELTFRIERI, SO SIFBRIBES, HERKLE spiE.
v TERARERBEL STD IZUIMISE 10 fil. ERERME, RUBMUNBET, B SPHESEM, #HA
WATEI SRS HAERERR SPI FHfG. RIEE 36, TERAREHAILITE CSN FHAHM SCLKE—1 L
SBZIEIHY SO 4 L EHEIREN.
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T SPIIEAY H 5 DC/DC 155188

RITIMEIZRO (SPI)

STDDIAG. TER

(92}
%)
LI

CSN I
SCLK
S

SPI_16bitTER .emf

36 TER {iL CSN EEB F B S B ZIRMA 5iF 58

o {XHTECSN FIEBAZIE, 7E81 16 1 SCLK Bz M E] )\ SCLK 558954k (0,1,2,3,...) BY, 7
SERIE SRS, WMNREMEHTEIR, WERTEIRAL (TER) BREN, BIsSBH2Z2,
¢ RKBEBUSEFESNIUERERE ST EST,

SCLK - SR{THI$

ZEINS IRIARB B ESEFRRMI T BITRA (S) 7 SCLK N TFEABHEIECREBASEFESE, m
BT (SO) ERITRHN LA IZIEEBH, SEAE CSN HITEMEIRET, SCLK 5IMIERHKM
RFEBFERS, TUIESARERHIES.,

SI- BITHRA
BTSRRI, BEEMAIE. SI EEE SCLK B TFMEAIRE, MASUIBHRMIHA
B, ITHIGIAEIRAL, BEHE 125 BETHRESEER,

SO BiTAH
MARTEILS I L R1TR Y, SaERIELE . SORTFEEA, HFCSNIIMTHEETRS, &
SCLKWY EFSRZ G, HHEUREHINTGE SO 31,

BEEIRE 12ETHRESER.

12.2 HIETEThEE

TLD5542-1 B9 SPI {e %€ 55 ThEE, EULECER, Z-M&FHAERBY CSNE5 MCSN B, — 2348
SIS 5 — 234 SO ZA8E (WE37) DM —1 8%, BERVRImD 5SS 234 R B ImMEA
I MO I MI, FERRMERM RIS MCLK, EIZF5EPE MESMA SCLK .

Datasheet 55 Rev.1.10
2019-12-11
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RITIMEIZRO (SPI)

device 1 device 2 device 3

Sl SO SI SO Si SO
MO ——[}—» SPlI —[1——{1+—» SPI —>[1——T1+—» SPI —>»[}—

Ml <
MCSN
MCLK

Y'Y

SPI_DaisyChain 1 emf

37 HicEicE

TS 3R SPITIRERF, ME—IMEAIFEESE, B TRESIENIUMBES T SCLKIBN, BHAUL
BTE SO 5Ifl. EF+731 sSCLK EAfE, — P asfrRvEkiEfRimsTil. TR OHRECER, CSNELBNEN
SEY, UESAHIMTmIEIE, ARREEET, FM 1 BHMIECBNGH 2, EREEPE
A=A 348, SIESGPRANEN U EURTEZDNEMHESE I SPIUKREZ VISR

B 16 fiuSPI) o IhfE, MCSN &M MTAEFETF (BIE38) ,
MI- [SO device 3 [SO device 2 | SO device 1 —
MO—{SI device 3 | Sl device 2 |SI device 1 —
MCSN | [
MCLK _TUIINUUnnuumnuumnuriumiumn._
SPI_DaisyChain_2.emf

38 W EEPHNRIESR
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RITIMEIZRO (SPI)

12.3 Y E

tes(ead) fes qag) fes(a)
CSN fouee) 0.7Vho
\C 0:2Veo
tscikm) tsck)
Y a—
0.7 Vbo
SCLK \ / 0.2V,
) — p— -4 Vop
tsi(sy tsip)
S| N /- ‘X’ 0.7 Voo
v 4 AN /N 0.2Vop
tso(en) tsow) tso @is)
80 , X X 02\,
SPI_Timings.emf

& 39 BY & sPI ifin)
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TLD5542-1 Infineon
H SPI#Z M H #F DC/DC ITHI3% ,\_ —
BITIMRIEO (sP1)
12.4 SR
Vw=8VZE36V, T,=-40°C E+150°C, Voor=3VES55V, FAEBESEMNTFH; (FRIESHIWRA)
+13 EC 1THMZIEO (SPI)
Parameter Symbol Values Unit | Note or Number
Min. Typ. |Max. Test Condition
Input Characteristics (CSN, SCLK, Sl) - LOW level of pin
CSN Vesnq) 0 - 0.8 Vv - P_124.1
SCLK VscLk(u) 0 - 0.8 Vv - P_12.4.2
Sl Vsi) 0 - 0.8 \" - P_12.4.3
Input Characteristics (CSN, SCLK, SI) - HIGH level of pin
CSN VCsN(H) 2 - Vop v - P_12.4.4
SCLK V/scLk(H) 2 - /ob Vv - P 1245
Sl Vsi(H) 2 - /oo Vv - P_12.4.6
L-input pull-up current at CSN pin | -/csn(L) 31 63 94 UA  |[Vp=5YV; P_12.4.7
Vesn=0.8V;
H-input pull-up current at CSN pin| -/csN(H) 22 45 67 MA [ Vp=5V; P_12.4.8
Vesn=2V;
L-Input Pull-Down Current at Pin
SCLK IscLK(L) 12 18 MA Vsck=0.8V,; P_12.49
Sl Isi(L) 6 12 18 MA | V5=0.8V; P_12.4.10
H-Input Pull-Down Current at Pin
SCLK ISCLK(H) 15 30 45 MA | Vsak=2V, P_12.4.11
Sl Isi(H) 15 30 45 MA | Ve=2V; P_12.4.12
Output Characteristics (SO)
L level output voltage Vso(v) 0 - 0.4 Vv Iso=-2 mA; P_12.4.13
H level output voltage Vso(H) Voo- - Vo v Iso =2 mMA; P_12.4.14
04V Vop=5V,
Output tristate leakage current | /so(oFF) -1 - 1 HA | Vesn= Vop; P_12.4.15
Vso=0Vor
Vso= Vbp;
Timings
Enable lead time (falling CSN to | tcsn(ead) {200 - - ns |Y P_12.4.17
rising SCLK)
Enable lag time (falling SCLKto  |tcsniag) {200 - - ns |Y P_12.4.18
rising CSN)
Transfer delay time (rising CSN to | tcsnd) | 250 - - ns |V P_12.4.19
falling CSN)
Output enable time (falling CSN to| tso(en) - - 200 ns |V P_12.4.20
SO valid) C.=20pFatSoO
pin;
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T SPIIEAY H 5 DC/DC 155188

RITIMEIZRO (SPI)

%13 EC B1TIMgIEO (SPI) (£7)

Parameter Symbol Values Unit | Note or Number

Min. |Typ. |Max. Test Condition
Output disable time (rising CSN to| tso(dis) - - 200 ns |V P_12.4.21
SO tristate) C.=20 pF at SO

pin;

Serial clock frequency fscLk - - 5 MHz |V P_12.4.22
Serial clock period tscke) | 200 - - ns |V P 12.4.24
Serial clock HIGH time tsckH) |75 - - ns |V P 12.4.25
Serial clock LOW time tsckw |75 - - ns |V P_12.4.26
Data setup time (required time SI | tsi(su) 20 - - ns |V P_12.4.27
to falling SCLK)
Data hold time (falling SCLK to SI) | tsi(n) 20 - - ns |V P_12.4.28
Output data valid time with tsow) - - 100 ns |Y P_12.4.29
capacitive load C.=20 pF;

1) REIEFNE, BiRIHEE
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RITIMEIZRO (SPI)

12.5 SPI Y

SPIEITIEIEF SI 5 SO IR X R UNE 40 Fizo SIZRERM pC RIiXRIM, SO &2 TLD5542-1 1R AR
%, F— S0 MmN ZEFRBFI— M E<SHIMmE,

S —( frame A )-( frame B )'—( frame C )-
(previous response to response to

SO
response) frame A frame B

SPI_SR50.emf

& 40 SPI &g s1 1 sO Z{alfx &

SPIDIOFANAE uC A F— P an LMBHEM N ZE, RE TLD5542-1 FSEIAVE A Z #is < MM A] LIER
MEZRAEFARNER THTHEL, BERNEREWCERN—TNRLENAS, UTEFY TLD5542-
1 PRz Al

Fixdhyt, FECMENFERABTHELSFIINT:

S —< write register A >—< read register A >—< (new command) >—
(previous Standard register A

SO . ;
response) diagnostic content

SPI_RWseq.emf

& 41 FEHEATRZED pc

B 3FEEKIEN, KIEE] uC BIMIARE TS e U 2 a9 mi
o MNREFI—MIRAEREIR (G, NP RE 8 RIEL, BER/IMEN 1610) , WE 42 Firk
o Y TLD5542-1 BIEBRFEMREEMUEHTMER (Voo < Voowy, 0B 43 FR/REE EN/INUVLO < Veniuviot)

v RN RERHREBFEREITIRNEAE NG (EXMIBERT, TLD5542-17F F—1 SPI &
PERTEISENEITNE)
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# SPI#ECIY H 4% DC/DC H55138 ('nfmeon |

RITIMEIZRO (SPI)

S| frame A (new
(error in trans .) command)
SO (previous Standard diag +
response) TER

SPI_SO_TER.emf

& 42 fEia ISR S TLD5542-1 M AL

Vb > Voouy) [

SI —( frame A H frame B )'—( frame C )—
SO —( (S0=,79 )——( Standard diag + TERH response to frame B )-

43 TLD5542-1 7F Vo - B8 E (i fR RS B9 ME 2
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RITIMEIZRO (SPI)

12.6 SPI FFas iR

15 | 14 13 12|11 10 9 8 7 6 5 4 3 2 1 0

Frame |W/R |RB |ADDR Data
Write Register in bank 0
Sl 1 0O |ADDR Data

Read Register in bank 0
Sl 0 0 |ADDR X X X X X |x X 0

Read Standard Diagnosis

SI |0 |x |X X X [x [x [x |x |x |x |Xx X | X X |1

BRR— N FFSEEBRRD SPIN. EHF MR, KXRNEG<L, EHE_MF, SPIES soEmLFaEs
FMEREIES. MSBRABET (MEMAEZENER TARET) o HEVHE<S A LUTES ZmPHiT.

12.6.1 fRAEIZHR
ISR E— L2 (S BB RS UREAER
fil UVLORST. TER. OUTOV. IVCCUVLO # SHRTLED 87z, H7E STD PENREEREBES.
CLRLAT sp L R E B I BITFA7E TSD fiL,
TSD iR FHIFFRT, REE@ETERIAY CLRLAT 5275
EAKREPRS MBI AEFFERRIRA STD i, 7E STD IPHMEENEEIET EAY CLRLAT SRS
WEE:
o STATE fiIf] TW @ LEDIREIRE
+ {il EOMON. EOMFS 1 EOCAL R E1ZRME %
+  SWRST_BSTUV {2 &I 2" 55
v TEH1IT DVCSTRL.SWRST 88 %[5, SWRSTAREMHE (@i STD iZ¥TiEUERR)

o HIARIREHES K [ERYSEAT IS (VBSTX-VSWNx_UVth)

15 14 13 12|11 10 9 8 7 6 5 4 3 2 1 0
0 |SWRST_ |UVLO |STATE |TER |EO EOM |EOC |0 OUTOV |IVCCU |LED |SHRT |TSD |TW
BSTUV |RST MON [FS |AL VLO CUR|LED
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BITIMGIEO (SPI)
Field Bits Type |Description
SWRST_BSTUV 14 r SWRST OR VBSTx-VSWNx_UVth Monitor

O0s ,no SWRST or undervoltage on the Gate Drivers occured

1z ,there was at least one SWRST since last readout OR an
undervoltage condition at the gate drivers is occurring

UVLORST 13 r Voo OR Venjinuvio Undervoltage Monitor

0z ,therewas no Vop OR Veninuvio undervoltage since last readout

lg ,there was at least one Vppundervoltage OR Venyinuvio
undervoltage condition since last readout

STATE 12:11 r Operative State Monitor

00z ,(reserved)

01 ,LimpHome Mode

10s ,Active Mode

11z ,Idle Mode

TER 10 r Transmission Error

0s , Previous transmission was successful
(modulo 16 + n*8 clocks received, wheren=0, 1, 2...)

1z, Previous transmission failed or first transmission after reset

EOMON 9 r End of LED/Input Current Monitor Routine Bit

0s , Current monitoring routine not completed, not
successfully performed or never run.

1z, Current Monitor routine successfully performed (is reset to
0s when SOMON is set to 1)

EOMFS 8 r End of MFS Routine Bit

0z , MFSroutine not completed, not successfully performed
or never run.

1z, MFSroutine successfully performed (is reset to 0s when
SOMOFS is set to 1g)

EOCAL 7 r End of Calibration Routine

0s ,Calibration routine not completed, not
successfully performed or never run.

1z, Calibration routine successfully performed (is reset to 0s
when SOCAL is set to 1)

ouTov 5 r Output overvoltage Monitor

0z ,Output overvoltage not detected since last readout 1
, Output overvoltage was detected since last readout

IVCCUVLO 4 r IVCC or IVCC_EXT Undervoltage Lockout Monitor

0s ,IVCCand IVCC_EXT above Vivec rrid OF Vivee ext rtra threshold
since last readout

lg ,Undervoltage on IVCC or IVCC_EXT occurred since last
readout

LEDCUR 3 r LED Current Flag (see LEDCUR pin description Chapter 10.5)

Os ,LED current not detected

1z ,LED current detected
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BITIMGIEO (SPI)
Field Bits Type |Description
SHRTLED 2 r Shorted LED Diagnosis
0s ,Shortcircuit condition not detected since last readout
1z, Short circuit condition detected since last readout
TSD 1 r Over Temperature Shutdown
0, T;below temperature shutdown threshold
1z, Overtemperature condition detected since last readout
TW 0 r Over Temperature Warning
0z , T;below temperature warning threshold
1z, Tjexceeds temperature warning threshold
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12.6.2 ZERENH

=15 3 AR T ATAN T FSREMFRINE. KNHME
R 145H T FESU UL SN FERASHMDRMELS

K14 BFasdo

Bit 15/14(13(12|11|1 (9|8 7 6 5 4 3 2 1 0
0
Name W/ |R |ADDR Data
R
LEDCURR |W/ |0 |0 (O |0 |O |0|0O|ADIMVAL
ADIM R
LEDCURR |W/|{0 |0 |0 |0 |0 |1|1|x DAC_ |SOCAL |EOCAL |CALIBVAL
CAL R OFF
SWTMOD [(W/ |0 |0 |0 [0 |1 |0|1]x DCM_ |CCM4E |VFB_VI [S2G_O |ENSP |FMSP |FDEVSP
R EN VER N_OFF |FF READ |READ |READ
DVCCTRL |{W/ |0 |0 (O |0 |1 |1|0|EA_IO |EA_G |SLOPE ENCAL |CLRLA |SWRS |IDLE
R uT M T T
MFSSETU |W/|{0 |0 |0 |1 |0 |O|1|EA_IO [ILIM_ |SOMFS |EOMFS [LEDCHAIN
P1 R UT_MF |HALF
S _MFS
MFSSETU |W/ [0 |0 [0 |1 |0 |1]|0|MFSDLY
P2 R
CURRMON [W/ [0 |0 |0 |1 |1 |0|0|x X SOMO |EOMON |INCURR LEDCURR
R N
REGUSET |{W/|{0 |0 |0 |1 |1 |1|1|x X X REGUMODFB |BB_BST_CMP
MON R
MUXCTRL |W/{1 |1 |1 |1 |1 |[1|0|MFS_R|AMUX |SO_MUX_SEL
R EF _EN

S AFERMUH S NERZBEE, NAFENFFHRRIRRZE, FEF KXY STD 128l
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& 15 BiFaeiER

Register name |Field Bits | Type | Purpose
LEDCURRADIM |ADIMVAL 7:0 |r/w |LED Current Configuration Register
00000000, analog dimming @ 0% of LED current fixed via
RrB

11110000g, (default) analog dimming @ 100% of LED
current fixed via Rs

LEDCURRCAL |CALIBVAL 3:0 [r/w |LED Current Accuracy Trimming Configuration

Register

LED current calibration value definition, the first bit is the

calibration sign:

0000g, (default) Initial state in the middle of the range

0111z, maximum calibration value positive

1111g, maximum calibration value negative

EOCAL 4 r End of calibration routine signalling bit:

0s ,(default) calibration routine not completed,
not successfully performed or never run.

1ls ,calibration successfully performed (is reset to
Oswhen SOCAL is set to 1)

SOCAL 5 r/w | Start of calibration routine signalling bit:

0s , (default) no calibration routine started

1z, calibration routine start (autoclear)

DAC OFF 6 r/w | Switch OFF internal analog dimming DAC bit:
0s , (default) internal DAC active
1z ,internal DAC inactive and analog dimming

error amplifier mapped to SET pin
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BRITIMZEEN (SPI)
+15 HTERER (&)
Register name |Field Bits | Type | Purpose
SWTMOD FDEVSPREAD 0 r/w | Switching Mode Configuration Register
Deviation Frequency foev definition:
0s , (default) +16% of fsw
1z, 8% of fsw
FMSPREAD 1 r/w |Frequency Modulation Frequency fqv definition:
0z ,(default) 12 kHz
1z ,18kHz
ENSPREAD 2 r/w |Enable Spread Spectrum feature:

0 ,(default) Spread Spectrum modulation disabled
1z, Spread Spectrum modulation enabled
S2G_OFF 3 r/w | Short to GND protection enable Bit

0s , (default) Short to ground protection enabled
1z, Shortto ground protection disabled
VFB_VIN _OFF |4 |r/w |VinFeedback Enable onVFB_VIN pin

0z ,(default) Enable Vin Feedback

1z , Disable Vin Feedback

CCM_4EVER 5 r/w | Forced Continuous Conduction Mode

0z ,(default) Forced CCM after soft start finish
1z, Forced CCM even during soft start ramp up

DCM_EN 6 r/w |Enable Bit to allow DCM regulation (MOSFET M4 control)
0z , (default) DCM is disabled (M4 alternately
switching),

1z ,DCMisenabled (M4 is permanently OFF)
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& 15 HiFamR (%)

Register name |Field Bits | Type | Purpose

DVCCTRL IDLE 0 r/w |Device Control Register

IDLE mode configuration bit:

0z ,ACTIVE mode (default)

1z ,IDLE mode

SWRST 1 r/w | Software reset bit:

0s ,(default) normal operation
1z , executereset command
CLRLAT 2 r/w |Clear Latch bit:

0s ,(default) normal operation
1z, execute CLRLAT command

ENCAL 3 r/w |Enable automatic output current calibration bit:

0z, (default) DAC takes CALIBVAL from SPI registers

1z, DAC takes CALIBVAL from last completed automatic
calibration procedure; SOCAL Bit can be set.

SLOPE 5:4 |r/w |slope compensation strenght:
00s , (default) Nominal
01g ,+25%
105 ,-50%
11z ,-25%
EA GM 6 r/w |Increase the gain of the error amplifier, active only when

output current is below 80% of target (i.e. < VFBH_FBL_EA
):

0 , (default) inactive
lg ,IFBxgmboosted to 1420uS
EA IOUT 7 r/w | Bitto decrease the saturation current of the error

amplifier in current mode control loop:

0z ,(default) inactive

1z, active: error amplifier saturation current reduced
to 10uA
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& 15 HiFamR (%)

Register name |Field Bits | Type | Purpose

MFSSETUP1 LEDCHAIN 3:0 |r/w |Multifloat Switch configuration Register

MFS ratio bits: set MFS jump ratio

0001g, smallest Value 1 Step

0010s, 2 Steps

10005, (default) 8 Steps

1111g, 15 Steps

0000, largest Value 16 Steps

EOMF'S 4 r End of MFS routine bit:

0s , (default) MFS routine not completed,
not successfully performed or never run.

1ls , MFSroutine successfully performed (is reset to Os
when SOMFS is set to 15).

SOMF'S 5 r/w | Start of MFS routine bit:

0, (default) MFS routine not activated

1z ,MFSroutine activated

ILIM HALF 6 r/w |Bitto decrease the Switch Current Limit (/swum) during F.D.
operation:

0z, (default)inactive Iswiim = 2/30f default value
1z, lswim reduced to 1/20f default value

EA IOUT MFS |7 |r/w |Bittodecrease the saturation currentof the error
amplifier (A6) in current mode control loop only during
MFS routine:

0z ,(default) inactive

1z, active: error amplifier current reduced to 20%
MFSSETUP2 MFSDLY 7:0 |r/w |Multifloatswitch configuration register 2 (delay time
programming)

00000000s, smallest delay time in respect to fsw
11111111, largest delay time in respect to fsw
10000000, (default) delay time in respect to fsw
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BITIMRIEO (sP1)

*x15 AR (%)

Register name |Field Bits | Type | Purpose

CURRMON LEDCURR 1:0 |r Current Monitor Register
Status of the LED Current bits:
00s , (default) LED current between Target and +25%
0l ,LED current above +25% of Target
10z ,LED current between Target and -25%
11z , LED current below -25% of Target

INCURR 32 |r Status of the Input Current bits:
00s , (default) Input current between 75% and 90% of
Limit

01z ,Inputcurrent between 90% and the Limit

10z , Input current between 60% and 75% of Limit

11z ,Inputcurrent below 60% of Limit

EOMON 4 r End of LED/Input Current Monitoring bit:

0z, (default) Current monitoring routine not
completed, not successfully performed or never run.

1z, Current Monitor routine successfully performed
(is reset to 0 when SOMON is set to 1g)

SOMON 5 r/w | Start of LED/Input Current Monitoring bit:

0z , (default) Current monitor routine not started

1z, Start of the current monitor routine

REGUSETMON |REGUMODFB 32 |r Regulation Setup And Monitor Register

Feedback of Regulation Mode bits:

01z ,(default) Buck

10s ,Boost
11z , Buck-Boost
BB BST CMP 1:0 |r/w |Buckboostto Boost transition compensation level:

00z , (default) Min compensation: useful when low
switching frequencies are selected

01z , Low compensation: |.E. adopted @fsw=250kHz

10g , Mid compensation: |.E. adopted @fsy=400kHz

11z , Max compensation: useful when high switching

frequencies are selected |.E. @fsw=500kHz

MUXCTRL SO MUX SEL 5:0 |r/w |Internal Muxes Configuration Register

Digital Multiplexer selector, output on SO pin:

000000g, (default) SO pin configured as normal SPI output

000100g, as default with in addition internal oscillator
clock available when CS_N is high

AMUX EN 6 r/w |Analog Mux enable, output on FILT pin:

0s ,(default) Analog Mux disabled

1z ,AnalogMuxenabled

MFS REF 7 |r/w |MFSreference to FILT pin Path Enable:

0s ,(default) path disabled
1z ,PathEnabled
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2 W FIE B RIFENATaS FEIIET, TR IXTaEERFATIFE . 51 2L/ 2 BIH 12 BT 1Ro

Vn @

HSGD1[]
SWN1 M7
LsGD1L[]
Voo []
Micro swes Q
controller 3 |2
oL} T ! I *
:;g < 1 PGND2C— N
r LSGD2
SWN2 N
HSGD2
DRL
g [Rear ] VFB
FBH N
SPI ] W
< FBL
<! I0UTMONL] 2
5 AGND *
Q

& 44 Rz /R A - TLD5542-1 W FF 3 Th8E LED IR Ehas#RiR

x1e MWHESE (BOM) -TLD5542-1 {EABRIETIZR (lour=1A, fow=300kHz)

Reference Designator |Value Manufacturer |Part Number Type

D., D, BAT46WJ -- BAT46WJ Diode
Cin1 10 uF, 50V TDK X7R Capacitor
CiN2 4.7 uF, 50V TDK X7TR Capacitor
CriLT1,2 220 pF,10V TDK X7TR Capacitor
Ccowmp 15nF, 16V TDK X7TR Capacitor
CSOFT_START 15nF, 16V TDK X7TR Capacitor
Cout1 3x3.3 uF, 100V TDK X7R Capacitor
Civee 10 yuF, 16V TDK X7TR Capacitor
CesT1, CBST2 100 nF,16V TDK X7R Capacitor
IC, - Infineon TLD5542-1 IC

Lout 10 pH TDK SPM10065VT-100M  |Inductor
RrB 0.100Q, 1% Panasonic -- Resistor
R1,R2,R3, Rep, Ren, Rewwmi | XX kQ, 1% Panasonic - Resistor

, Rsensel, Rsense2 , RSYNC ,

RscLk, Rsi, Rso, Rcsn

RvrBL, RvFBH 1k5Q, 51kQ, 1% Panasonic -- Resistor
RvrBL2 , RvFBH2 1kQ, 51kQ, 1% Panasonic - Resistor
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RAES
&16 YIELSE (BOM) -TLD5542-1 fEAEBRIATER (lour=1A, fsu=300KkHz)
Reference Designator |Value Manufacturer Part Number Type
Rcomp 1k Q, 1% Panasonic - Resistor
RFREQ 24 kQ, 1% Panasonic - Resistor
Rswcs 0.007Q, 1% Panasonic ERJB1CFRO5U Resistor
My, My, M3, M4, Ms, Mg, M; | Dual MOSFET: Infineon IPG20N10S4L-26 Transistor

60V /26 mQ N-ch

Voltage Regulator

CvRreG_out
Vs

[]out

GND
]

Voo

| I
Alternative extemal

|/o[]—‘

Micro
controller

Vog { Reww |
A/D

l[e}

IVCC_ext[]

VREG supply

Cast1 Castz

Vour

& a5 B R EE - TLD5542-1 {E A Al iR ESS

=17 YIklBER (BOM) -TLD5542-1 FA{FIEESS

Reference Designator |Value Manufacturer |Part Number Type

D., D, BAT46WJ - BAT46WJ Diode
CiN1 1uF, 100V TDK X7TR Capacitor
CiN2 4.7 uF, 100V TDK X7R Capacitor
Ccomp 22nF,16V TDK X7R Capacitor
CFF 10nF,50V TDK X7R Capacitor
CSOFT_START 22nF,16V TDK X7TR Capacitor
Couri 3x4.7 uF, 100V TDK X7R Capacitor
Coutz2, CouT3 100 nF, 100V TDK X7TR Capacitor
Civce 10 uF, 16V TDK X7R Capacitor
CesT1, CBST2 100 nF, 16V TDK XTR Capacitor
IC, - Infineon TLD5542-1 IC
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RAES
x17 YkliEE (BOM) - TLD5542-1 FI{EIRIESS
Reference Designator |Value Manufacturer |Part Number Type
Lout 10 pH Coilcraft XAL1010-103MEC Inductor
Rrr 1.5kQ, 1% Panasonic - Resistor
RrB1, RFB2 1500, 20.5kQ, 1% Panasonic - Resistor
RN 0.005Q, 1% Panasonic -- Resistor

RpwMI, Rsensel , Rsense2, | XX kQ, 1% Panasonic - Resistor
Rsyne, RscLk, Rsi, Rso,
Rcsn
RvrBL , RvFBH 1.5kQ, 24 kQ, 1% Panasonic -- Resistor
Rcomp 00,1% Panasonic - Resistor
RFREQ 37.4kQ, 1% Panasonic - Resistor
Rswcs 0.007 Q, 2% -- -- Resistor
My, My, M3, M, Dual MOSFET: Infineon IPG20N10S4L-35 Transistor

100V /35 mQ N-ch
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Revision Date Changes

Rev. 1.0 2019-11-21 Released datasheet

Rev. 1.10 2019-12-11 changed ESD in to “CDM” AECQ100-011 including revision : Rev. D

Rev. 1.10 2019-12-11 Updated Vout Overvoltage description Chapter 10.2
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