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Dual SYNC Buck Controller with SPI Interface I n fl n eon
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Power Stage input voltage range Veow 45V...55V
Device Input supply voltage range Vo 45V...40V
Maximum output voltage (depending by the Voutmax) 50V
application conditions)

Switching Frequency range fow 200 kHz ... 700 kHz
Typical NMOS driver on-state resistance at Ros(on_pu) 230
T;=25°C (Gate Pull Up)

Typical NMOS driver on-state resistance at Ros(on_pp) 120
Tj=25°C (Gate Pull Down)

SPI clock frequency fscukmax 5 MHz
RIFTHEE

4MEB MOSFET RUIZ H RIP

v R, BHEENERERP
v BARERIP

v BB BmhERIT NS HRXET
o FREBIREEPAIF (BREEBAIF ESD)

HRZHEE

8T SPI BITFIZERE R

v ON (FFB) K& TG,
v SRHFEAXENRETRE

o BeeliENAHIERM | oER

FEEITRIhAE
o B LHI 5 BNECE R R TIE TN

o4

v TARENAENAFRISINE LED Migit
o RZESMERERPA: 2 LED SKITAAME (GEXEAT. mHEAT. ZEFEAT. BERNT)
o BRI/ BEESER/ B ELEDIKRN S

Datasheet 2 Rev. 2.00
2021-03-26



TLD5501-2QV iﬁneon

Dual SYNC Buck Controller with SPI Interface
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TLD5501-2QV (‘/'
Dual SYNC Buck Controller with SPI Interface I n fl n eon

5|HECE

3.2 5| B RE X FTHEE
&2 S| BIE X X2 ThEE

Pin Symbol I/0 Y |Function
BE
16,34, |n.c. - Not connected
35 tie to AGND on the layout
37 VIN - Power Supply Voltage
Supply for internal biasing
31 VDD - Digital GPIO Supply Voltage
Connect to reverse voltage protected 5V or 3.3V supply
45 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
22 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)

MR IR mh 2R 4R

2 HSGD1 0 Highside Gate Driver Output 1

Drives the top n-channel MOSFET with a voltage equal to Vivcc_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 Vivcc_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 Vivec_exr.
Connect to gate of external switching MOSFET

SWN1 10 Switch Node 1
SWN2 10 Switch Node 2
39 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
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TLD5501-2QV ('/.
Dual SYNC Buck Controller with SPI Interface I n fl n eon

5| HECE

2 5| BIE X I RE

Pin Symbol /0 Y |Function
N
38 LHI I PD [Limp Home Input Pin
Used to enter in Limp Home state during Fail Safe condition.
23 TEST2 - Test Pin
Used for Infineon end of line test, connect to GND in application
36 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
25 FREQ I Frequency Select Input
Connect external resistor to GND to set frequency
24 SYNC I PD | Synchronization Input
Apply external clock signal for synchronization
32 PWMI1 I PD |Control Input CH1
Digital input5Vor3.3V
33 PWMI2 I PD | Control Input CH2
Digital input5Vor3.3V
1 FBH1 I Output current Feedback Positive for CH1
Non inverting Input (+) CH1
12 FBH2 I Output current Feedback Positive for CH2
Non inverting Input (+) CH2
48 FBL1 I Output current Feedback Negative for CH1
Inverting Input (-) CH1
13 FBL2 I Output current Feedback Negative for CH2

Inverting Input (-) CH2

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

46 SWCS1 I Current Sense Input for CH1

Inductor current sense CH1 - Non Inverting Input (+)
15 SWCS2 I Current Sense Input for CH2

Inductor current sense CH2 - Non Inverting Input (+)
47 SGND1 I Current Sense Ground for CH1

Inductor current sense CH1 - Inverting Input (-).
Route as Differential net with SWCS1 on the Layout
14 SGND2 I Current Sense Ground for CH2

Inductor current sense CH2 - Inverting Input (-).
Route as Differential net with SWCS2 on the Layout
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Dual SYNC Buck Controller with SPI Interface I n fl n eon

5| HECE

2 5| BIE X I RE

Pin Symbol I/O0 Y |Function

43 COMP1 0 Compensation Network Pin for CH1
Connect R and C network to pin for stability phase margin adjustment
for CH1

18 COMP2 0 Compensation Network Pin for CH2
Connect R and C network to pin for stability phase margin adjustment
for CH2

40 SOFT_START1 0 Softstart configuration Pin for CH1
Connect a capacitor Csorr_start1 to GND to fix a soft start ramp default
time

21 SOFT_START2 0 Softstart configuration Pin for CH2
Connect a capacitor Csorr_start2 to GND to fix a soft start ramp default
time

42 VFB1 I Voltage Feedback Pin for CH1
VFB is intended to set output protection functions for CH1

19 VFB2 [ Voltage Feedback Pin for CH2
VFB is intended to set output protection functions for CH2

41 SET1 [ Analog current sense adjustment Pin for CH1

20 SET2 [ Analog current sense adjustment Pin for CH2

44 [OUTMON1 0] PD | Output current monitor output 1
Monitor pin that produces a linear function of loyras a voltage.

17 [OUTMON2 0] PD | Output current monitor output 2
Monitor pin that produces a linear function of loyras a voltage.

SPI

30 Sl I PD | Serial data in; Digital input5Vor3.3V

29 SCLK I PD | Serial clock; Digital input5Vor3.3V

28 CSN I PU | SPI chip select; Digital input 5V or 3.3 V. Active LOW

27 SO o Serial data out; Digital output, referenced to Voo

1) O: fmt, I: A,
PD: SR FHIEEE,

PU. SR LRI
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Dual SYNC Buck Controller with SPI Interface
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4 —Ag = i
4.1 HI R ATEE
&3 BN R ATEEY
T,=-40°C E +150°C; FRARBEIIHENF AGND, (BRIESZH A
Parameter Symbol Values Unit | Note or Number
Min. |Typ.|Max. Test Condition
HEBE
VIN Vi 03 |- |60 Voo P_4.1.1
Supply Input
VDD Vioo 03 |- |6 Voo P 412
Digital supply voltage
IVCC Vivee 03 |- |6 Voo P_4.13
Internal Linear Voltage Regulator
Output voltage
IVCC_EXT Vive exr 03 |- |6 voo|- P 414
External Linear Voltage Regulator
Input voltage
AR IR =h 2% &
LSGD1,2 - PGND1,2 Viseora- 03 |- |55 |V |- P_4.1.54
Lowside Gatedriver voltage PGND1,2
HSGD1,2 - SWN1,2 Viseproswniz |03 |- 5.5 % Differential signal | P_4.1.55
Highside Gatedriver voltage (not referred to
GND)
SWN1, SWN2 Va2 -1 - |60 |V |- P_4.16
switching node voltage
(BST1-SWN1), (BST2-SWN2) Vestiosmnzz |03 |- |6 V | Differential signal | P_4.1.7
Boostrap voltage (not referred to
GND)
BST1, BST2 Vastr 2 03 |- |65 |V |- P_4.18
Boostrap voltage related to GND
SWCS1,2 Vencsia 03 |- |03 |V |- P_4.1.42
Switch Current Sense Input
voltages
SGND1,2 Veonpi2 03 |- |03 |V |- P_4.1.43
Switch Current Sense GND voltages
SWCS1,2-SGND1,2 Vewesio- 05 |- |05 |V |- P_4.1.44
Switch Current Sense differential = | sgypi2
voltages
PGND1,2 Voonp12 03 |- |03 |v |- P_4.1.28
Power GND voltage
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Dual SYNC Buck Controller with SPI Interface
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—R& = i
xR3 S RATEMED ()

T,=-40°C E +150°C; FRARBEIIHENF AGND, (BRIESZH LA
Parameter Symbol Values Unit | Note or Number

Min. |Typ.|Max. Test Condition

BESIH
FBH1,2; FBL1,2 Vegnizrer, |03 |- |60 Voo P_4.1.45
Feedback Error Amplifier voltages
FBH1,2-FBL1,2 Vegrioelry |05 |- 0.5 v Differential signal | P_4.1.47
Feedback Error Amplifier (not referred to
differential voltages GND)
EN/INUVLO Venmuvio 03 |- |60 |V |- P_4.1.16
Device enable/input undervoltage
lockout
= 1/0 5|k
PWMIL,2 Vowmiz 03 |- |55 |V |- P_4.1.49
Digital Input voltages
CSN 7 03 |- |55 |V |- P_4.1.18
Voltage at Chip Select pin
SCLK Veerk 03 |- |55 |V |- P_4.1.19
Voltage at Serial Clock pin
S| Vg, 03 |- |55 |V |- P_4.1.20
Voltage at Serial Input pin
SO Veo 03 |- |55 |V |- P_4.1.21
Voltage at Serial Output pin
SYNC Verne 03 |- |55 |V |- P_4.1.22
Synchronization Input voltage
LHI Vi 03 |- |55 |V |- P_4.1.58
Limp Home Input Voltage
LHI L -5 - - mA |- P_4.1.60
Limp Home Input Current
)
VFB1,2 Vire12 03 |- |55 |V |- P_4.1.50
Loop Input voltages
SET1,2 Veeria 03 |- |55 |V |- P_4.1.56
Analog dimming Input voltage
COMP1,2 Veompi2 03 |- |36 |V |- P_4.1.52
Compensation Input voltages
SOFT_START1,2 Vsorr starti2 |0-3 - 3.6 vV - P_4.1.53
Softstart Voltages
FREQ Vereo 03 |- |36 |V |- P_4.1.32
Voltage at frequency selection pin
IOUTMON1,2 Viourmonzz |03 |- |55 |V |- P_4.1.59
Voltages at output monitor pins
Datasheet 9 Rev. 2.00
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Dual SYNC Buck Controller with SPI Interface < I n fl n eon
— R R
x3 HWRATEMEY (£8)
T,=-40°C E +150°C; FRARBEIIHENF AGND, (BRIESZH LA
Parameter Symbol Values Unit | Note or Number
Min. |Typ.|Max. Test Condition
aE
Junction Temperature T; -40 - 150 °C |- P_4.1.35
Storage Temperature Tsig -55 - 150 °C |- P_4.1.36
ESD A2 H5ES]
ESD Resistivity of all Pins Vesp rem -2 - 2 kv |HBM? P_4.1.37
ESD Resistivity to GND Vesp,com -500 - 500 Vv cbm? P 4.1.38
ESD Resistivity of corner Pins to Vesp.com_comner |-790 |- 750 \Y CDM? P_4.1.39
GND

1) RETEFMK, RHIKITEE,
2) ESD=%E, AMKIEEI“HBM”, FFEAEC Q100-002
3) ESD M=%, mER2FiEE “CDM”RFSAECQ100-011

ARE B UL BT ZHS/E 7] BTGE = X 25 (FIE MR (450 (KT B/ R B TE BN RATE 1B
¥ F Al GE= rhazs 1A AT o

ZEHIRIFTYFE S TER UL TEEHE F I BIRIZ 5 T B (C) #raif. HIEIEAHIA
KU TIEETIEER, RIFIGETEN T ELLE B RTIRIEMR T8

4.2 T{EEHE

®a T {EBE

Parameter Symbol Values Unit | Note or Number

Min. Typ. |Max. Test Condition
Device Extended Supply Voltage | Vi, 4.5 - 40 \% b P_4.2.1
Range (parameter

deviations possible)

Device Nominal Supply Voltage |V 8 - 36 v - P_4.2.2
Range
Power Stage Voltage Range Veow 4.5 - 55 v b P_4.2.5
Digital Supply Voltage Voo 3 - |55 voo|- P 423
Junction Temperature T; -40 - 150 °cC |- P_4.2.4

1) EEZ SR, BigiHEE.

ARE TEILIEERER, ICRIREBBEIEDBIEETIF, BFIEEETx BT IRt 15
EHYo
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— AR i

4.3 R

SRR WA FHHEEIRIEIEDEC JESD51 Fr/E £, BN THEEZ15E, 15815/4]

www.jedec.org o

e 3]

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

Junction to Case Risc |- 0.9 - Kw V2 P 43.1

Junction to Ambient Rinia - 25 - KW | Y3 2s2p P 432

1) REIFEFNE, RIGIHEE.

2) EEMR ., EREARIGE LUBAXR MR (FASIMMBRERIEE MIFERE) o Ta=25°C; ICHY
FERRTHER 9 1 Wo

3) IBEMIR 1 ERHIEIEDEC 252p (JESD 51-7) + (JESD 51-5) FIJEDEC 1s0p (JESD 51-3) + FR4 #R_E B FART AV ER
HERER; %ML 76.2x 114.3x1.5 mm iR EHITAE, 2s2p kA 2 NIMAE (2 x 70 um Cu) 1 2 MNASHE
& (2x35pm Cu)o — NI FLFESI (B =03 2KHM 25 um BBHE) WATREBWAUEETH, HREE—
SN2 (TMER) ZEIZEFIJEDEC PCBMIE—ANEMEZINE (KEP) - Ta=25°C; ICAYFERINE N 1 W,
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FEIR

5 =z P

TLD5501-2QV FHLA 5| BHfEER:

¢+ VIN (FEHEBEE)

+ VDD (BIFHEBREE)

+ IVCC_EXT (HNEBMpRIRTHZZILR(HEER)

VIN EBJR5 vDD BEJRA S, NIEIMANFIEIRIBHAZPEIREE, 7£ VIN BE{KTF VDD BEMIER
T, BJEE=TE VDD 5| MR EFERIMIZ M,

SPI#0 10 #0H VDD 5| B,

IVCC_EXT 2IRINIREIESKAER, ZEFREA T EII/ISSESRE NG NEEERBFTE, A
t%%g@@%%@&ﬁd#%ﬁ%}fo NEREEINEBBE, WATRELLS|IHI%EEZE IVCC, IVCCERRER 5 V
LDO BY%iH,

EEES B VIN. VDD F1 IvCC_EXT BB X EHNTHEE,

VDD HEBEBEXESMEIEBUERMIREIEFKFERISPIEIT ( SPIFESSEEL) o IVCC_EXT 5%
IVCC BBIER E=aFIIRches (=R, MMELIEFXERD, BXF SPI FFR[/KE LB 7M.

Ltboh, BITE VIN 1 GND Z BB — B2 E28, XXIhEes B EN/INUVLO BT B{ERIA R ERIP,
ERMEIEN/INUVLORE, MXFIVCCIRERS, FIEFFXoifE, FIEBE, EMETFEFSS.

4 TR T BIRIEASI#I VING VDD # IVCC/IVCC_EXT Z BB B fEMNE A2 E,

VIN

T

+ VREG (5V)
dl 1

Internal pre-regulated : * < ivee

ENNEVe voltage Supply Undervoltage
Q ™ detection
Re

I<Jivec_ExT
VREG VREG .
A analog *‘ digital LS - Drivers

1 PGND
Undervoltage §
detection Bandgap X]BsTx
Reference
_ HS - Drivers
vDD [ SP1&1/0 R;g:‘sl.(t:r -« LOGIC
: <] swhx
Ea BEHSE
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FEIR

EN/INUVLO 3| BITEFR I AR fEA

EN/INUVLO 3IBIERINEES IR, IR THSME TREMEERIL. BEIRNEIINEREBEEDERS (A) KE
ERESRE, EBRREBETIEFRMG. %57 UE pC iwO%¥E), 0 (B) (C) Fim.

. ® . | © ©

Ri

ue Pﬂj R,

5 EN/INUVLO 3| BI7ZE R BRI AR ERER

EN/INUVLO EN/INUVLO HC Port EN/INUVLO EN/INUVLO

Ra GND GND GND GND
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FEIR

5.1 FRIIHFERZE

TLD5501-2QVE L FIHERE :
o BEERIRTS

o BPEITHINEERS

v EUERE

BIEXLETE, ERZ3NERNSENEG, BE 7TIIRRESZEREIR:
¢ VINEBFE

EN/INUVLO EB3F

IVCC BB

IVCC_EXTHE I

VDD BB

LHI BB

DVCCTRL . IDLE{LRZS

B & AT REAL IR AVIRTSE Y0 6Ffi7Ro
SEHEEE vy BT H&/MEEBERER, HENEBFMH Vioy

{KER

B[ BBEENKIRRS, FAIERMEXA, SPIFFREN, S5/ vin ¢ vDdD . IvcC M
IVCC_EXT ERUMHEBBER[ET X, HEEMRNIE. SESE:. /VDD(SLEEP)*D/ VIN(SLEEP) o
MARIRZIBE RSN ELTEE—MEENIE  tacnveo

=il
TETRRET, BHBUEFERRAILUERISE oo (P_5.3.4 )G HAIRE], REPRESRTIE, HIEFAFIS

WrThEEES A (BB REDI0THREZER) . ERET, BREFXER, SHEEBEEVN. Vo
IVCC 0 IVCC_EXT ToXo. HVopor] B, SPIFESSIEETIE, FH AR LUAITSPHIET .

FEEITRIhAE
BETRINERSEN THRERARSENR, HRME T B EREH BT IREREXHIERE
R/ FEERYFIREE . EREHIBEE uC RERERITARMELH. BXIFARGE, BEHEE,

SHENBEITRINEEINSE, SPIHFFSRMEMUNEIRINME. ATHETHEER/BE, V. IVCC_EXT
wHFEESTHEREEE. MR voD BETHERERE, WAILUHITSPIER, EMXRTIREIET.

JETh

ESCERSH, XY PWMIL2 = HIGH (BEBF) = LOOPCTRL CH1,2.PWwM 1,2=HIGH (BHBF) A,
A S RAREMN U ER LIRRHIIR. BSAMiRkIXEIEs HSGD1,2 BIEEB T Ve,

Ve, BEESTEHEVesr, - Voo oo AT HRBEBRIRITE, HPWMIL2=LOW (KEF) B
LOOPCTRL_CH1,2.PWM_1,2=LOW ({EEF) B, HWRJLUIMBRINZEFFKEE,
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Dual SYNC Buck Controller with SPI Interface I n fl n eon

FEIR

TERUVEIRSH, B ViFVoo was fHHFE R IREBUR T AR ERRYSMEBMOSFETAIFF KEAZ foy

LHI = LOW l Power-up
& EN/INUVLO = HIGH B EN/INUVLO = LOW
- SLEEP -
EN/INUVLO = LOW i 4 LHI = HIGH
& EN/INUVLO = HIGH
EN/INUVLO = LOW
y Y
IDLE LHI = HIGH »| LIMP HOME
VIN=HIGH| 4 VIN = LOW i
& IVCC = HIGH or IVCC = LOW EN/INUVLO = LOW
& IVCC_EXT = HIGH or VCC_EXT = LOW
& VDD = HIGH or VDD = LOW
& DVCCTRL.IDLE = LOW or DVCCTRL.IDLE = HIGH B LHI = LOW
ACTVE [
LHI = HIGH
Ee B EE
AW — P\
5.2 SUBHFNARE AT EEM
SR EZ I EfIft A2,
EEEEBENENZE, FIEEIRINSE (TER) B HIGH.
RIESEAIL:

EN/INUVLO: = EN/INUVLO 1TV enmuvion (P_5.3.7) B, SPIEOARIIE, FAiESFFEEIEENNEIA
Bo Ukoh, B[IHFHFHRNKERIED, HFEBR AR/ .

VDD H Vool FWoowv) (P_5.3.6) B, SPIHEMAARTIIE, FREFFREIME NERINME,

BT sPIHESE ML

BE—145< ( DVCCTRL.SWRST = HIGH) AIBATFRAERAIEFEREENHRIAME, FE, RKER
BHIFERILER, LOOPCTRL CH1,2.ENCAL CH1, 2 =HIGH BYBIFHSPIIEEY, FEEFH SWRST EE,

BT R T IR ThAEE L

HIMB R THINEEIRESH, FERIEMNRIAME,
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FEIR

5.3 BSHE
&6 EC B3R
Vw=8VZE36V, T,=-40°C E +150°C, FRERBEIIEXT AGND; (FRIEZHEEA)
Parameter Symbol Values Unit |Note or Number
Min. |Typ. |Max. Test Condition
ERIRGLER Vi
Input Voltage Startup Viinon) - - 4.7 v Vivincreasing; P_5.3.1
Vennuvio = HIGH;
Vob=5YV;
IVCC = IVCC_EXT =
10 mA
Input Undervoltage switch | Viyorp - - 4.5 v Vivdecreasing; P_53.14
OFF Vennovio = HIGH;
Vop=5V;
IVCC =IVCC_EXT =
10 mA
Device operating current hinacTive) - 6.2 9 mA | YACTIVE mode; P_5.3.2
Vowm2=0V
Vi Sleep mode supply hin(sLeep) - - 1.5 MA | Veninovo=0V; P_53.3
current Vesn= Voo=5V;
Vin=13.5V;
Vivee = Yivee exr= 0V
BFBFEHBY®
Digital supply current hoo - - 0.5 mA |Vin= 135V, P_5.3.4
fsaxk = 0 Hz;
Vowmi2=0V;
Ven=Vesn=Vop=5V
Digital Supply Sleep mode | lpp(sieep) - - 1.5 MA | Veninovo=0V; P_5.35
current Vesn= Vop=5V,
Vin=13.5V;
Vivee = Vivee exr=0V
Undervoltage shutdown Vubowy) 1 - 3 v Vesn=Voos P_53.6
threshold voltage Vsi=Vsak=0V;
SO from LOW to HIGH
impedance
EN/INUVLO 5| B4t
Input Undervoltage falling | Vey/inuviotn 164 |175 |186 |V - P_53.7
Threshold
EN/INUVLO Rising Hysteresis | Veninuviomysy |- 90 - mv |V P_53.8
EN/INUVLO input Current len/nuvioowy | 045 |0.89 |1.34 WA | Veyinuwo=0.8V P_5.3.9
LOW
EN/INUVLO input Current | leymuviopery |11 |22 |33 |BA | Venunovo=2V P_5.3.10
HIGH
Datasheet 16 Rev. 2.00
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FEIR

&6 EC ERJR{HER (40)
Vn=8VZE36V, T,=-40°C E +150°C, FREHEEIHEITT AGND; (FRIEZHIRER)

Parameter Symbol Values Unit |Note or Number
Min. |Typ. |Max. Test Condition
LHI 5| 414
LOW level Vi 0 . 08 |V - P_53.16
HIGH level ViHiw) 20 |- 55 |V - P_5.3.17
L-Input pull-down current iy 6 12 18 MA  |Viw=0.8V P_5.3.18
H-Input pull-down current Iy 15 30 45 MA  |Vim=2.0V P_5.3.19
iR=2
SLEEP mode to ACTIVE time | tycrve - - 0.7 ms |V P_53.11
Vivee = Vivee_exrs
C|vcc =10 HF,
Vin=13.5 V, Voo
=5V

1) BREIEFNE, HIRIHEE,

Datasheet 17 Rev. 2.00
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TR

6 VEREE T2 p%

TLD5501-2QVEIFEIRE] LED FRFFRIPRAETHAE, A AMmbRMIEE R, EAIRMEERLAT (FSHAE
6.5%) o

ERERENATR, HFEZEE (Devccwn) BRE, BBERFHNBOPBERE, UREHET T
HET, WHSUKRAIRERIE M.

&/ NETEBURF foo

6.1 HETRTEERER

—MEIN BRI HITR B EEIE BRGNS B0 FBL1,2. FBH1,2B (A5, A4, ZREIE3E = IFBx ) FETHEL AT
ETISRTIAEROPEEIASE (PwM) BIERITHISE I, WHERIFBRPNIRERTHEEEN S
=ht, URBIEERLER,

HMEBIMEMIZE (Rcowe~ Ccowr) FATFIAEEIZHIIFES LUS R & TR FAIA R &K1

B TRAR IR RS Y BB /R B TR R swes FEPE/RRRY,

R swesi® FA T BRI BR A IMEBFF %/ EE R 2R EE I

I0R Rswcs PAUHAYEBEREE EEIREE (Vowesiz oue), WIZBR AR ETEL, MUEAFXERMETFERNRE,
BRERERREEERNEREWME, UMIERIERIRS.

IR RIZIEINAEIR (LOGIC_CHX) MM MREIMIR X h e R HPWMIES . MRIKENEE (HSGD1,2 AN

LSGD1,2) FATFIEKENIMEB MOSFETo —BELV sorr_starr1 sBBIZV soft_start1 o orr BV (par 2 o1 7 EBIZV (e 2 poL1,2) vatio
&, TLD5501-2QV&EHIFHAN CCM TR,

IEHEIR R UNE TR, R T HBMERN A, R -MRiHAY R ERE L B,

Wit EmEE SPl % ( LEDCURRADIM CH1,2.ADIMVAL CHI,2 =11110000 s = 2RIAJ9 100%) 0t
fR#HA ( LEDCURRCAL CH1,2.CALIBVAL CHI,2 = 0000 s = BRINFSEEHRENE) BE. B2I0%
8.1% THRESIFE,
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TR

IINz
Wiy

Reex louTx

CHx_Mode —»| Buck Regulator

J lswesx Vourx

L
[ SGNDx

SWCSx ta
o 1 +
Rawese ' R HSGDx
] —K

SETx [
DAC_OUT
)
|¥ lcomex
ERCOMPK VCDM:‘SST == Csorr_start
ICOGMPx -
= 7 BNESER (MEEZEM) - TLD5501-2QV
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TR

6.2 ARAY BRI

R EohiEFE R IIEE:

v WEEIE: WERBRMNEIRAEFSNE, 93ESOFT_STARTL 2 EFSEM TS (Els &&E10.2
=)

o PREIFIAILEBIE)E T BB RS FI JNEBMOSFETH XV, UURAPRE MR D 6 AR TS .

REiEFREINT:

v Bl (FREBCERIREE—RPWM LT

o HIHHAEERE GND KIS

v ERERGEEELEEE (BERETS)

B THEE 3;’§E E%Eﬁ}< F SOFT_START SIMIME AR UNR EHIM TR EZAE (/! softstarizr ~ !

Soft_Start1,2_PD o

REE A SHRIMBELTULIT, EERIEY, HHEBEEISENERERE] V sorr strria orr ZAITEEEE
BEtEE ., RUEBENRERANBENEIN LR TENSRFERF G

BB LA EIRL A

=V . CSoft_Startl,Z
tSOFT_STARTl,Z — VSoft_Startl,2_LOFF I
Soft_Start1,2_PU

RBohHiZBE & P23 AL coOMP SIHIRIREIRIGRM, WE 7FiR. HLk, REHREBIBERES
RBIEAFCOMPERZN, ZINEABX.

MRS HIER, NEE TR /sorr starrioeo (P-6459) o HERFRME V sorr s, FEE, H
B ZF V sorr starmio_eser (P_0-461) | BT FATEE ST | sorr sarmia ey (P-6-4.58) BRITFF, tNR
PWMIL2NE, TE 8. tIREEE Vsorr starriiore (P-6-4-60) 2 BTSRRI AR , THIEMBEE
RETFE, Boh#ER. Lth3iEsis, BEIWEERR.

R By LA AHERE], AE PWM RIEK, BELRFILI T2 &EZ—:
v BBV gorr srarmi, B3V sor_star,2_Lorr (P_6.4.60)

' E:K'JJVFBH1,2-FBL1,2ﬂ:ﬁ’~‘_'IV(FBH1,2-FB|_1,2)_VAL|D (P_6.6.1)
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TR

Short to GND protection

8 clock cydes

VFBx

—

-

VVFB_S2G1

PWMIx

e JMDAN | T

SHORT
DETECTION

lsoFT_sTaRTx

SOFT_STARTx

\ \ Vsoft_Start1,2 LOFF
Vsoft_Start1,2_RESET

Application  "Npomal MNormal

Status Operation Vout shorted to GND Operation

Event Event
Vout short to GND Vout short to GND
applied removed

8 VFBx 5| Bl 1 EI) 55 B B st BY BY 2R3 mh B B

6.3 FRIMFTIGE

FRSAZEETLOBE M FREQ SIMIEREE] GND RYSMERFEFEESSOEE RIS 11.2 EPREENRSESHE
200 kHz = 700 kHz Z[EliIRE. RIEEIOFRIMLZE, AIMNBEBEEEFEFXMEBHER LU TEMA.

Sy [kHz 1= 5375 * (RFREQ [kQ])_M (6.2)

R o [ K] = 46023 * (£ [kH=]) ™ (6.3)

500
800 A
700

600

foy [KHzZ]

/
/

300 e
\

200

100

0 10 20 30 40 50 60 70 80
Reneq [kOhm]

9 FFRIMZFRS s 5 FIGNDIAZRIEFR EBFE R rreq s
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TR

6.4 RIGEHEMERE
TR R EERN TR 0] S SRR B R ol
10 B RE AR E R EERSBIN ARG,

Highside
DCDC Sensing

Channel1,2 J_ —L
L
2

DCDC
Channel1,2

Lowside

—

Sensing
—

J

10 =AML BN - TLD5501-2QV
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TR

6.5 izt BE (EXBERT)
WFIRER, B ARBUT AF(6.4) MIF Rroa v Rrse H Reac BRI B I FEE:

1 12
I BAS EREEmEEES, B LUBERINE N ZZ{EADIMVAL CHL, 2,

INRFITIEINASE, BT/ ror (1 roirmss (P _6.4.52) K/ roiriss (P_6.4.54) B9 Tl ren (1 rerno s (P_6.4.51)
M roro1ss (P _6.4.53) ) BREENBEETEAR, FAIRESURIMEBENIFZE. 7T REFEDXM
=200, RFBx FBFHESFEENIE S,

Vourz VT“
Resiz| | Ieg FBH1| IraH Reg11
] C

R FBH2 R
FB22 IFBL2 FBL1| IrsL1 Fe21
0] EH
FBL2
RF|332 RFBS1

11 AIREEREBEE (1BERAT)

ARE XL HFIFIIER T, HRID LI BIEE TV (om0 vunFIE, TS BEZS A FESTEHR
EEBIE . BIE S IFR SN ST IR (BIAIAE N5 A58 2t B/ s 1) X
BRI EF, HE, BT LANHT_IRE, HEB38FR.
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UEREETE T pus
6.6 B SR
r7 EC ATi8%
Vn=8VZE36V, T,=-40°CE+150°C, FIEEEIHEIITF AGND (FRIEZHHIER)
Parameter Symbol Values Unit |Note or Number
Min. |Typ. |Max. Test Condition
EREETE
V(rH1,2-FBL12) thresholds VirgH12- 145.5 |150 1545 |mV |ADIM.ADIMVAL CH |P_6.4.43
FBL1,2) 1,2 =11110000g
Differential signal (not
referred to GND
ViegH12-raL12 thresholds @ | Vg o 12 15 18 mV |ADIM.ADIMVAL CH |P_6.4.47
analog dimming 10% FBLL2).10 1,2 =00011000s;
Differential signal (not
referred to GND)
Calibration Procedure
not performed
V(FBH-FBL) valid range Virpri 2 110 120 130 mV | Vser=1.4Vor P_6.6.1
threshold FBLLZ)_VALID ADIM.ADIMVAL_CH1,2
=11110000g
FBH1,2 Bias currents @ lrgnia nss |65 100  |156 Veg12= 7V P_6.4.51
highside sensing setup Vegn12-FBL12 = 150 MV
FBL1,2 Bias currents @ legi1o wss |17 30 45 Veg12= 7V, P_6.4.52
highside sensing setup Veghy,2-FeL1,2 = 150 MV
FBH1,2 Bias currents @ legrotss |15 |4 2.5 Veg12=0V; P_6.4.53
lowside sensing setup Vegri,o-reL1,2 = 190 mV
FBL1,2 Bias currents @ lgiiatss |45 |30 20 |pA  |[Veg, =0V P_6.4.54
lowside sensing setup Vegri,o-reL1,2 = 190 mV
FBH-FBL High Side sensing Vigy yss inc | 1.9 2 2.1 \ DVegnr2 increasing P_6.9.1
entry threshold
FBH-FBL High Side sensing Vigy uss gec | 165 |175 [1.85 |V |YVeamadecreasing P_6.9.2
exit threshold
OUT Current sense IFBXgm - 890 |- us Y P_6.4.10
Amplifier gm
Output Monitor Voltages Vioutmont2  |1.33 1.4 1.47 Vv Vegrio-reL12=190MV 1p 651
Minimum BUCK Duty Cycle |Dguck un |- 4 5.5 % | Yf.w=300kHz P_6.8.2
Maximum BUCK Duty Cycle | Deuck max  [90.5 |92 94 % | Yf.w=300kHz P_6.5.2
Switch Peak Over Current | Vgpyes: 5 puck |60 -50 -40 mv |V P_10.8.25
Thresholds - BUCK
LN =1
Soft Start1,2 pull up Isoft startr2 p | 21 27 34 PA Vst starti2= 1V P_6.4.58
currents u
Datasheet 24 Rev. 2.00
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VEREE 2B
x®7 ECiATE ()
Vw=8VE36V, T,=-40°CE +150°C, FRBEBEIIMEXTTF AGND (BRIEZHIHER)
Parameter Symbol Values Unit |Note or Number
Min. |[Typ. |Max. Test Condition
SoftStartl,2 pulldown  |lseq sz p |21 |27 |34 |[PA Ve sar2=1V P_6.4.59
currents b ) )
Soft Startl,2 Latch-OFF | Vey siarz |1.65  |175  |185 [V |- P_6.4.60
Thresholds LOFF_ )
Soft Startl1,2 Reset Vsott_start2_ | 0-1 0.2 0.3 \% - P_6.4.61
Thresholds RESE; )
Soft Start1,2 Voltage during | Vso a2 | 1.9 2 2.1 Vv UNo Faults P_6.9.3
regulation reg ) )
=528
Switching Frequency fow 285 300 315 kHz |T;=25°C; P_6.4.23
Rrreq= 37.4 kQ;
ENSPREAD =LOW
SYNC Frequency fsne 200 |- 700 |kHz |- P_6.4.24
SYNC Vomeon |2 - - vVoo|- P_6.4.25
Turn On Threshold
SYNC Vomcorr |- - 08 |V |- P_6.4.26
Turn Off Threshold
SYNC Isync 15 30 45 Vsme=2.0V; P_6.4.62
High Input Current
SYNC Isvne. 6 12 18 Vsme=0.8V; P_6.4.63
Low Input Current
SMEBFF < RO R IR =h 2%
Gate Driver undervoltage | Visry,- 34 |- 4 Vv Vesti2~ Vsuni, P_6.4.64
threshold VBST1,2- Vswn12_uvth decreasing;
VSWN1,2_UVth ) Differential signal (not
referred to GND)
HSGD1,2 NMOS driver on-  |Rpson_pujs | 14 2.3 3.7 Q Vst~ Vowni2=5Vs  |P_6.4.28
state resistance (Gate Pull Isource =100 mA
Up)
HSGD1,2 NMOS driver on- (Roson ppyns |06 |12 (22 |Q  [Vestio-Vownio=5Vs | P_6.4.29
state resistance (Gate Pull lsink= 100 MmA
Down)
LSGD1,2 NMOS driveron-  [Rpgon puys | 14 2.3 3.7 Q | Vieeear=3V; P_6.4.30
state resistance (Gate Pull Isource =100 mA
Up)
LSGD1,2 NMOS driver on- | Rpson_pp)Ls |0-4 1.2 1.8 Q Vivec_exr=5V; P_6.4.31
state resistance (Gate Pull lsink= 100 MmA
Down)
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AT SR
e N ECiATI2R (4%)
Vw=8VZE36V, T,=-40°CE +150°C, FRiEEBEIIMEXNTF AGND (FRIESZHEIHER)
Parameter Symbol Values Unit |Note or Number
Min. |Typ. |Max. Test Condition
HSGD1,2 Gate Driver peak |lysepio sre [380 |- - mA | P_6.4.32
sourcing current Vhsep1,2™ Vowni,2 =1V
to4V,
Vastio~ Vowni 2= 5V
HSGD1,2 Gate Driver peak |lysepia snk |410 |- - mA | P_6.4.33
sinking current B Vusepi2™ Vswni =4V
tolv;
Vastio~ Vown 2= 5V
LSGD1,2 Gate Driver peak [l sgp1o spe [370 |- - mA | P_6.4.34
sourcing current Visepi2=1Vto 4V,
Vivec_ext=9V
LSGD1,2 Gate Driver peak |l sgpo snk 550 |- - mA | P_6.4.35
sinking current Visepip=4VtolV,
Vivec_ext=9V
LSGD1,2 OFF to HSGD1,2 |t corr. 15 30 40 ns |V P_6.4.36
ON delay HSON_delay
HSGD1,2 OFF to LSGD1,2 |t corr. 35 65 95 ns |V P_6.4.37
ON delay LSON_delay

1) BREIEFNE, HIRIHEE,
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LFiANeThRE

7 LA IhEE

K PWM Y RMZ LED RE, RN ARV EERE. PWMIEYE IR LEDRFH BRI ETEE
KM= EFRK.
7.1 FaiR

PWM {55 A LUBE 5 &4 % TLD5501-2QV, W TFmik,
BEFEAA RPN E—FA R EENEPWMEREZSBES—MAR IR ENEBEFT, NS EiRIx
nhEsaIfERE,

B EEERONPWM
PWMIL,2 5IBIR SERK RIS (PWM) 55, HXESAEETRBEREFXEIMREREE, SZES
FREE TR A E R AR AR B2

3@ sP1H{T PWM

1BiI X LOOPCTRL_CH1,2.PWM_1,2 {URY{E, Bli@id SPIiEO&ERKHEEEIRS (PWM) 55,
LOOPCTRL_CH1,2.PWM_1,2=HIGH/LOWS S FF B /% F E FF < AR IR 5h 28

uC
PWM1
UL
Digital dimming 1 PWMI1

PWM2

Digital dimming 2 PWMI2

+3.3V or +5V VDD
CSN

SPI Sl
Interface SO

SCLK  yss AGND
= ™1

—F

12 IR HR

ANTEEHATSENEHEBEHMESERN TV ENR I P, FEREEIFRE TEPWMIAN
RENEEEFEREHER. EULZENARNEFLERENMEE, BERESE, EFIEHMEE, TJLUE
F8 DVCCTRL.IDLE=/= EBF 5% EN/INUVLO= BB,
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LFiANeThRE

Infineon

Venmuvio #

VEnnuvLon

—

tacTive

i

A

Vivec_ext RHd

\

+Vcox HysT /
- Tewm ‘tpWM“L
Vewu 4 - -
Ve on /
V \ /
PWMI,OFF. / \ \ \ -
Switching
activity
ILeo (7 (7
Vioutmon (7 (7
200mV ,_/ \_ \_ ;
———p
Softstart
o - - - .  E——
Normal Dim Normal Dim Normal Dim
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
5 —h =N — T S = = = s =
E 13 LEDIEXFEEITATRGIE (VwMVuwELEEERRE, MARERIIREIRE)
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LFiANeThRE

7.2 SIS

K8 EC ¥=FiAYt
Vn=8VZE36V, T,=-40°CE +150°C, FREHEBEIMEITF AGND; (FRIEBHIRER)

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

PWMIZBIN

PWMI1,2 Vowmizon |2 - - v - P_7.2.6

Turn On Thresholds

PWMI1,2 Vowmiroore |- - 0.8 v - P_7.2.7

Turn Off Thresholds

PWMI1,2 [ 15 30 45 HA Vowmi2=2.0V P_7.2.9

High Input Currents

PWMI1,2 . 6 12 18 WA Voyizo=0-8V P_7.2.10

Low Input Currents
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LN DA

8 RIAAE

RINEF R AP — S IERla R, &HERT!

v ERENEENMBERENARR, LUERFTA LED WRRID %5,

o RARGEBER, UEERBE—MEGRTEERRERKFHSHLEDRE,
v BREENBER ((RIFLED RZIARRME) o

8.1 FaiR

RIOE R R BB R BIRE RIS EBIE(V ronreur 2 ) BIFEHIFIETI Y T2 B FEIRIKF o
LEDCURRCAL_CH1,2.DAC_OFF_CHI,2 (UFEATEMTASHERIRERAZREEMNE DAC B
BT SETL2 51 (BIWE 7) o B uC M SETL2 SIMAZFRET ESHIAX SR (B
17 PR THER 1) -

4 LEDCURRCAL CH1,2.DAC OFF CH1,2 = {fE F B, B R A& — 1 8BITSPI SPIS #
( LEDCURRADIM CH1,2.ADIMVAL CH1,2),5% E14,

YNSRLEDCURRADIM CHI,2.ADIMVAL CH1,2E{iJ9 00000000 s, Mi@ERF(FLFXERN, FHE—BE4
BTARENE, meERRBMFIEERRR.

VFBH1,2-FBL1,2 3

150mV

» Bitcode

b"11110000

8-bit SPI adjustment

14 B YR

B PEIT IR IHEERE T RERIAEIEYS .

B NBIEITHRIIEEIRE, LHI SIS ESEF,

SRR TR PWMIL2 FTEN/INUVLO KR E XS B, TT aJaErF A E T TR I ER BB TH %o

EBETHIHEERA T, BINA TS| 23@T SETL,2 3IIZEMRAY, IVCC/IVCC_EXT. SET1,2 1 GND Zja]
MEEES ESSATEERIAAHER/BEE (BRE 15) UT) o
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LN DA

Veow
Q
XL
PWMI1_LH
FAL BAFE Citeait —
Set HIGH to activate Channel1 D—.[]M POWER
STAGE Rens
Channel1 i -+ —
wee s Rt CULITI Rurant *
' Channel
1 RysaLd N
default output E - )
cument/voltage [ !
adjustment E
SPIWriting GEN .
disabled during sPI gl;, £y
Limp Home state SCLK Veow )
LIMPHOME
FAL SAFE Cirausit
HIGH JLHI
ST - POWER
Set HIGH 1o activate Channel2 [ p——=[} 10 STAGE Rraz
Channel 2 i + —%
Reen C0u1:|_— Ryraig] \%
wee Channel |
' 2 RyreL .
2
default output E — |
cumrent/voltage Fo—
adjustment E
X
VES  AGND &)
2

15 BETRINERSREE KR

{5/ SET1,2 S5|HIAT i H A
I ET o NITEAR WF (8.1)

/ _ VFBH 1,2~ VFBL 1,2
ouri2 —

(8.1)

RFBI,Z

B LUBIIEHISETL,25 |IEBE (Vserz) 1£0.2VELAVZIE REDFEWEER. HFEXRNOT: AN
(8.2):

Veeri1, — 200 mV

1 =
ouT 1,2 RFBI,Z 8 (8.2)

WRVsern, 9200 my (BREY(E) , MLEDERRNAHLLLIRBBNATRERERE. NBERAFENEILER
our=0, VSETl,Z’/IZ\Zﬁ’J\a: 100mv, WE 16,
2 VSET1,2 #HIE 200 mv DALY, i@@ERle@d B ahizF EMB 6.
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LN DA

Infineon

VEBH12-FBL12 &
150mV
100mV
omv —— -
200mV 14V 15V VseT1.2
‘ | Analog Dimming Enabled A"a:gga'::{:;"i"g
=] 16 EAIA e R
ORI @)
Crer [5
D/A-Outputl IVCC
DIA-Output2 SET2 g1 7T B
4 Coerg HE
e cﬁ'ﬂ[]%n seT2[ e
m 5 — GND E E
AT L Tl
L L L
Crer
: g
IIE Cﬁller2 ms
711
L L
@ HC_supply
EH‘_‘_LRHIEH r
PWM output1 L1772 SET1
[ i
PWM output2 ; It SET2
( ;gzom) Cruezicmu:_ Vsert SET2
eg.
- 0
T [ o
17 S FAEIAYE S I BISET1, 2 A RERH R
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LN DA

TRINBIE SV ronso-rorn2 vao BIE BIX 7 S0E] 18F7R o

2 SETL,2 5| F IS ERRIEIET,  V rorarsir vanB{EESETEREE NS0

Ftb, WMRSETSIM LR BES FEINTAFEI100%, W IEHTIEBE V ronioroirs TRERBIZV rori ez vauo
HE, HEXWT:

o 02 Vsorr starri2 BB Visorr starmiz torr BY, 72 FHR ! CCM 1R T

v ERESHEY EFSEHAE, RIEE PWM IALREER, BEEIV sorr starmiBiTVsorT_sTarT1,2_LoFF

VFBH1,2 -FBL1,2_VALID &

120mV

20mV

_ Analog
18% 100% dimming

18 *ﬁ*uﬂ%]% v (FBH1,2-FBL1,2)_VALID* /%

8.2 LED BRERIZE

LED BRREREFIRRS 7 EIGAXNARE, N TERIRERR, CAENARRITILHIE, LY
TLD5501-2QV R EM%H BER KB HINGHRIZHEIN, RIZEITHEMMEERBA N0, REBER,
S HN AR PWMIL =R TR BB KNIERN, MERERR &R,

BB AR |

v ERRETRINEANME (FI3010%) FaEites

v EfIpwMIL2 =B FHERBANE (LUESVoutlRE TIRRAH (ki B7/90)

o BRE (RTESE Vout iFT%) pC /BARUEIRRF: LOOPCTRL CH1,2.ENCAL CHI,2=HIGH

v PR (RTESR Vout iEFS) pC FFEARIE: LEDCURRCAL CHI1,2.SOCAL CH1, 2 =HIGH

v ERFEYE] (REBRITIROEIRFFTE) >AK£9200 fH#D

v TLD5501-2QVHBERZFTEMEY, FEMMRE: LEDCURRCAL CHI1,2.EOCAL CHI,2=HIGH

v EIEEAH

v EHERBEMETERB T RENE ERINENENE

Datasheet 33 Rev. 2.00
2021-03-26



TLD5501-2QV iT
Dual SYNC Buck Controller with SPI Interface n I n eon

LN DA

—BIFMRITRERRE, BINAXRRILBRFEE =10% (LEDCURRADIM CH1,2.ADIMVAL CHI,2=

24) 79 10%,

RAERRFARSFM 100% EINAFHERM,

ENCAL_CH1,2 i f2 P83 (4@ EA CALIBVAL_CHL1,2 IREEE R

+ ENCAL_CH1,2=HIGH: RBEEFHNRELRBNEERMFER, HAIM CALIBVAL_CH1,2 30

» ENCAL_CH1,2=1RKEB¥: S N CALIBVAL_CH1,2 B9 SPI {EEIARSFERMER, FHERILUERE]; KERE
FReh 21t

it , uC AILERSRIITHREFFENERRERBIFIFEE, MERFFHHIETN.

8.3 SIS

+o EC I

Vn=8VZE36V, T,=-40°C E +150°C, FREBE¥IHEITF AGND; (FRIEZHIHER)

Parameter Symbol Values Unit |Noteor Number

Source currents on SET1,2 Pin | lser15 ource |~ - 1 VA |YWeer,=02Vto  |P_835
14V

1)RIHERE . TFRFHTES~NR
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SRR

9 MR

TLD5501-2QVEE— 1N EMIEERS, AT ARAZMIRIRTHISSRKRME, i, WMNREFEE, ALUEINFRE
SERE R IVCC_EXT 5|, LASSIMBRBIMRIREH2S R

9.1 Ivce #iR

2 IVCC 5| RNEHEE] IVCC_EXT 5IRIBY, REPLLMETREIF NN IRshEse At 5 v VBBV BB IEFNSIA | um
(P_9.2.2 ) BIEEIR, IVCC 5IMI EFE—EANEF ESR BISMNPIH AR, UKIMREMHE B
MEER, EEFEEITHAE, SMNEIMOSFETHREMEIE AT SR MERGE BRI IIRSER (B 19,
A) o MTEEREBYEFRHEERSNAE, UENIMNBMOSFETH XM EERIZHE B I5aI1E
BEER. R/NBEBEESEC v« (P_9.2.4) FLLH,

4 IVCC_EXT S

IVCC_EXT 5|BIRT B FIMEBERIEMNL, {EN—ET55) MOSFET MitRIXEhERMHEE, LEIRESRNE
ECEREEER, F#% Ic AENhEK (B 19, EB)

SMERFF < MOSFET FEERR R EfRF

ERRXEEMFERRKEZMIATESMEBE, R IVCC 5 IVCC_EXT BERFHEXIEE(IXE
BMEV vee_rrg (P_9.2.9) FIV wee_ext_grua (P _9.2.5), %R EE LB B X AR IR sh 28,
EBEITHINEEIRE T, IVCC IR EE LXK BTEREX F R /ENEE 720,

IVCCHAIVCC_EXTS | IRV R EE (U S{EE B T RIPIMNBF X 23 EIhFEI LR, FRMBIIREhEBER
UG sRIMBIZIELRN-TBEMOSFETAIMIAR, XA¥ BT ARG LEMOSFETIEIREE T ILIE, SBOIME IR,

Jj Internal IvCC [L Internal IvCC
Vi VREG ) S— Vin VREG t——+—H

Power Power
On Reset L On Reset
L L External
I\VCC_EXT VCC_EXT T VREG
\J \ 4 I
Gate Drivers Gate Drivers

19 RERECE
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SRR

9.2 SIS

xR 10 ECE1TIAT2&
Vn=8VZE36V, T,=-40°CE +150°C, FREHEBEYMEITF AGND; (FRIEBHIRER)

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

Ivcc

Output Voltage Vivee 4.8 5 5.2 v V=135V, P_9.2.1

0.1 MA =< /yec=50 mA

Output Current I 70 90 110 mA b P_9.22

Limitation Vivee=4V

Drop out Voltage (Vin- | Vg - 200 350 mV Vin=5V; livce P_9.2.3

Vivee) =10 mA

IVCC Buffer Capacitor | Civce 10 - - UF V2 P 9.2.4

IVCC_EXT Undervoltage |Vicc exr r |37 3.9 4.1 v 3 P_9.25

Reset switch OFF THd Vivee_exrdecreasing

Threshold

IVCC Undervoltage Reset| Vycc g |3-7 3.9 4.1 Vv 3 P_9.2.9

switch OFF Threshold Vivec decreasing

IVCC and IVCC_EXT Viveex_nyst [0-335 (0365 |0.395 |V Vivecincreasing; P_9.2.6

Undervoltage Hysterisis Vivec_extincreasing

1) REIEFNR, BILITIEE.
2) BKENRNMERFTRREMFILFEN; NATREFELRNMEESHES, ERRESRIEBEEEE

3) 9#%5%* MOSFET E’\Jiﬁ%ﬁ‘_‘:*igo Vv IVCC_EXT_RTH,d *u VIVCC_RTH,d %/J\{Ey ygf-ii$'r%>R_FE’\J VGS ’/‘Z\;m
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RIPFIZHTTHEE

10 RIFHIIZERTHEE

10.1 FaiR

TLD5501-2QVEME . TE. AFHFR. HEER. DEFHEIZHMEIPER, EiY, @3 [msp
uC 321 1 LED1,2 B2 E B
THRRET, R, NERITEXN.. DRES. IVCC T IVCC_EXT REEM. Voo T Veymunold R E

il

£ E20 FERFRIP. I2ERAILENINEERVEE,

Protection and Diagnostic
Open Load
SPI _ SPI STD
Output I o Diagnosis
Overvoltage -
SPI
Qutput I
Overcurrent y | No output
SPI OR o currents
Short at the Load I
SPI
Dovi I Linear Regul ators
evice OFF
Overtemperature SPI ﬁ\ »{ (only IVCC disabled
in case of
Input I overtemperature)
Undervoltage
Monitoring
—| 2BIT data I= 10UT1
Read-back via | 2BIT data |« IoUT2
SPI == " << |
IOUTMON1 | KILIS Factor 8 I:.
IOUTMON2 | KILIS Factor8 |«
& 20 RiF. ZERA LR
SHEX . -~
pr S IREIE S FArERMKEEE!
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RIPFIZHTTHEE

10.2 W E. I, AEFAFR. ERFRIP
VFB S|fIMIEM Bt ERIBE, HIRIEZENEEDESS. BRI, S ARMEH S ESE

VVFB1 2

HITE L. SNE 22 ME21 THREZIFS,
Overvoltage /

Vvre12_ovtH = fixed
Open LOAD /
= fixed

Vvre12 oLrise= fi

Normal Operation

Vyeg12 s26 = adjustable I

Short
Circuit‘ -
- e.g. 50V V
Threshold can be OUT1 ,2
adjusted via SPI
21 FIFSEEENX
Vour12 louti 2
_—
VM2 e Regul I 1
egulator CoumJ_ Rrora
I Rremizy Vyegt 2 ovTH X
Ry
;_N VvFB1,2 oL rise !
I
R
V12 V12 s26
&

22 VFBﬁé¢F§|H£ﬂ-H5$

10.2.1 ERR{RIF

NRIE T ATEFM, NIz E 6 H AT

+ SR VFBL2 IR FEIERBE/ IR EBEY a1 s2aE 2 8 BT FH/E HA

TEHRBEHH EAAHAE, @ VFBL,2 #ITRVRZEE I NPER 2R, EEV om stz o (MEI8) o

KMEIFZERESPI FAULTS CHL, 2 77288 SPI#R&E ( SHRTLED CH1,2)BfiAmE, HHEMikIRE
SBFIEMH R, [FIRR E 6.2 8B MERNRBHEFEER .
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RIPFIIZHTThEE
Vouriz~ VFB1,25 |B0F0 AGND Z [B]EBRERY 77 [E28 /@?ﬁ%@ﬁfgﬁ/ﬁﬁwhort_ledl,2 LUF H*EEE(IO.I).

R

v vrsr 12 T Rlﬂﬁ_ 1,2
VFB1,2_S2G R

V

short _led1,2 —

(10.1)

VFBL1,2

FIRR B EBEV vre1o 26 (P_10.8.17) HSPIZ 128 RRVANIIR B
MFSSETUP1 CH1,2.LEDCHAIN CHI,2 WIFR11Fi/R,

BT BIAZER BIMEV vre12_s:6 A RILAR KV ouriRESEEI R Ao
MFSSETUP1_CH1,2.LEDCHAIN_CH12&Fes A F 16 N T KL BT HE,

TKEURTF R vreH12 gl RvesL1,2 FBRE B9/

AT IEMKNISEER, MFSSETUP1_CH1,2.LEDCHAIN_CH1,2 MM T AR ItESE (10.2) -

Vshort ted * Kyrp1,2 (10.2)

LEDCHAIN_CH1,2 =
- 45my

E I:Fl KVFB = RVFBLl,Z /(R VFBH1,2 + RVFBLl,Z), Vshortﬁled IEE VOUT1,2 %Fﬁ%ﬂgfgﬂgl\éﬂ{g o

R11 TEHER T UBSEREERE/GFREEZENXR
VVFal,z_szega:/-.l__\WU (EEBHﬁE%%R vren =56 KQ,  Rvreri=1.5 kQ) o

I FBid R 1R IP AR Fi T LEDCHAIN_CH1,2, TIRETHIE (10.3) ZIFEEE D ESSMNEEREE N 56 Vo

x11 AT A%E R =] E B8R

LEDCHAIN_CH1,2 | Voy1 ovo k= Ryes,/ (Ryren Vopen_load Venort_ted (V) VVFBl,z_SZG(V)
+ Rygpy) (Vega,2 s26/ K)

1 56.0 0.026 514 1.7 0.045

2 (default) 56.0 0.026 514 35 0.091

3 56.0 0.026 514 5.2 0.136

4 56.0 0.026 51.4 7.0 0.182

5 56.0 0.026 51.4 8.7 0.227

6 56.0 0.026 514 10.4 0.272

7 56.0 0.026 514 12.2 0.318

8 56.0 0.026 514 13.9 0.363

9 56.0 0.026 514 15.7 0.409

10 56.0 0.026 51.4 17.4 0.454

11 56.0 0.026 51.4 19.2 0.499

12 56.0 0.026 51.4 20.9 0.545

13 56.0 0.026 514 22.6 0.590

14 56.0 0.026 514 244 0.636

15 56.0 0.026 514 26.1 0.681

0 56.0 0.026 514 27.9 0.726
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RIPFIZHTTHEE

ARE HIFIZEE S, IS 6.2 PRI B e R EfME5.

10.2.2  IFEFRP
Vouria« VFBL,2 5|BIF] AGND Z [BIH 93 [E28 BT REDTERIFEHE (B E22) .
HE UL TR ERIFEE A30(10.3) FRAAR:

v -V . Rmam,z + RVFBLLZ
OUN2_OV_ protected ' VFBL,2_OVTH R ( 10 .3)

VFBI,2

YR Virsr, BT EIEEME Vo omy » MSPI FAULTS CHL, 2 ZHF8PHIFS  ( OUTOV CHL2) HRE
{iI79 HIGH , #E*ﬂﬂ*&gﬁﬁbgﬁf'%iﬁ*LXi&'lthfﬁHjﬁ% (A, FIMOS 39KFD) o ZHIRE Virsro ovin
- VVFBl,Z_OVTH,HYS |§E_| {E ET.]. H %%14:;'%} a EjJEEO

YNSRFAULTS CHI1,2.0UTOVLAT CHL,2UEfIAm, MEERIFEESRNSIEFTN, FHEB uc B0NE
f1DVCCTRL . CLRLAT{ILUE I OUTOV AT 3t B3 R B FF 5% =

10.2.3 fEHE R

QD%EHUﬁEE/}IL I out (j *g'l_%g EE,,_ "4 OUT)EJ\_*T*T{E QEEjJVFBle FBL1,2) VFBHL_OCTHJ:H, )I_JUSP|
FAULTS_CH1,2Z7Z 28 RIAREOUTOC_CH1,2E {ii AIHIGH, Enutﬂﬁﬁfiﬁm FEZS(FT~MOS #BOFF),
1&?'\%2*)\%5’]”[‘40 | our F Vour Z0E22 FFI'T

éV(FBHl 2-FBL1,2) < VFBHL OCTH,fall E—.].) 12%%14:A E EjJ}‘AL/}ILT%?F I:Fl V—E o

10.2.4 FEHAEHK

AT A EMGNABARES, FTEELD s MRHEARAMNRRNRNEM4:
1) 1) BIEHE: VVFBl,2 >V vrB1L2_0L, rise

= 2= —L— .
2 MHERES: vV (FBH1,2-FBL12) < V FBHL2_FBLL2_ OL

T_EAFEHE’JJZH' HH|E'_]: ﬁﬁﬁ%*ﬁ/ﬂ"?& H]%, EIUVSOFT START1,2_| LOFF?U-U:O

AN EIFGSPI FAULTS CH1,2 ZHfFesFH sPI4FE (OL_CHL2) EBAEBF, Fmifik
IXnh2SAYED.

AHARNENZSEREBEEN. SEFGTUSHEFRIE—ERS,

10.3 i EE RS

A LOBIT &5 5 | BIAD SPI A2 7 Wizt HH BB o
IOUTMONL1,2 5|BME#7Rid LED RV e ™. FHIAT (10.4) &M

Viourmon 2= 200mV + ]()UTL,Z ' RFBl,z -8 (10.4)

IOUTMON1,2 B9tR#FRE HPEHT /I 24 kQo
SPIEE RSN IEF M BN R IIE R AR T A FHIFRTS,
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RIPMiZETThEE

¢ Led BRATRAFRY L SIEINEAE DAC BURIH#HITELER

o EEERERM TERIBRMATF— 8 fiI DAC fatH Y 2 B 0 ADC
EHRITERMSNZEHIFZ, CURRMON_CH1,2.SOMON_CH1,2 i/ RENNE, H
CURRMON_CH1,2.EOMON_CH1,2 IF SR, £RERE,

B8 A48 HH BB R I FERV45 R 7€ CURRMON_CH1,2.LEDCURR_CH1,2 fii _EREs,

ouT1.2
ADC out
im?
2Bit Monitoring IOUTMON1,2|
Vint_supply 11b | 10b | 00b | 01b
BH1,2 feedback
Logic
VFBH\ 2-FBL1,2 (RFB| Z[] VﬁSE“SEﬁi“ =
) FBL1,2
- V_sense_out ADCCLK .
1o LED loc uf’wt% . ADG out ADC n
Load
ADC CLK + Y &Il
2 gnt re?';luallon . ADC Latch EA ] 'g g 'g
it calibration DA - 5] 5 5]
vV ComP1,2] é, ;I f‘
ref_int =)
] g 3 3
> > >
[%Z] L ||/- o .
& 23 fay LH BB TR AR HE R A
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RIPFIZHTTHEE

10.4 SR E M

A REEMEEERKE, EERITERENEEESES NXMBEHITLR, ERIMEEFERXIFE
FEEERE, IEEZEEMAWEMNANSEE, UARDE (EEERTFESHE (BiHE) , MTw
NUEFHEMNEEF) o

MERRNEBEER IR XARE, WiikIEzh2sF Ivec AT G XA, WE24FrR BEXFAN:
TSD BN HIGH, HMitRIEzh2si0_E IVCC AT EEBEERIT AN, TsSDIUMBIE,

ARE TSD FIEEK/E, #HIFE TS5 PIFEE 5

T4

x5GDx Gate Drivers
autorestart
o NI [T,
OFF t

vec 4
5V
IVCC
autorestart
OFF =t
TW bit
1
NO ERROR TW bit is reset automatically
0 t
TSD error bit
1 1
NO ERROR ] [TSD error bit latched until next reset or CLRLAT
0 = {
& 24 [E T RFIPTH
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RIPFIZHTTHEE

10.5 EESSH
£12 EC RIF5iCHR

Vn=8VZE36V, T,=-40°C E +150°C, FREBE¥IHEXTF AGND; (FRIEZHIHER)

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

KRR RIP
Short to GND thresholds|Vygg; ; 56 [0.081  |0.091 |0.101 |V Virs12 decreasing; P_10.8.17
by VFB1,2 voltage MFSSETUP1 CHI, 2.
(default) LEDCHAIN CH1,2 =

00108
R
Thermal Warning Tow 125 140 155 |°C b P_10.8.2
junction temperature
Temperaturewarning | Tyt |- 10 - °C b P_10.8.3
Hysteresis
Over Temperature Tisp 160 175 190 °C Y P_10.8.4
Shutdown
Over Temperature Tisomyst |- 10 - °C b P_10.8.5
Shutdown Hysteresis
S ER
VFB1,2 Over Voltage Vep12 ovr | 142 1.46 1.50 % P_10.8.18
Feedback Threshold H
Output Over Voltage | Vg, ovr |25 40 58 mv Y P_10.8.19
Feedback Hysteresis HHYS Output Voltage

decreasing
BRI
lour Overcurrentrising | Vg oct 185 205 225 mV Differential signal (not |P_10.8.30
Threshold H,rise referred to GND)
lour Overcurrent falling | Vg ocr 165 185 205 mV | Differential signal (not |P_10.8.31
Threshold H fall referred to GND)
T EFF R T B8 R SR 2 M
Open Load rising Vo o, |129  |134  [139 |V Vegto-reL12= 0V P_10.8.20
Thresholds rise
Open Load reference Vesnio reL |- 15 24 mV Wes12= 1.4V, P_10.8.21
Voltages VFBH1,2-FBL1,2 12.0L Differential signal (not

referred to GND)
Open Load falling Wep1o oLs | 123 1.28 1.33 \% Veghi o a1 2= 0V P_10.8.22
Thresholds all

1) BigitieRE; TFHEITESMIA

Datasheet 43 Rev. 2.00
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RIPFIZHTTHEE

AR ZEHBIRIFTFE S TERLEIC TE A Z T KES TR K o KBS L T IER
TIEERL RFPIIEETEN T ELLEEHIIRIENTIR I B
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Infineon FLAT SPECTRUMIhBESE

11 Infineon FLAT SPECTRUMINRESE

11.1 FaiR

Infineon FLAT SPECTRUMINEEERBir@RER/VINEIE KB, Birieft—EE RS, UE
EHMRERMBEMIITERE, PTEMREE BRSO,

11.2 B ThiE

TLD5501-2QVAY Mtk IR 5H 28 FF X 1T A ERIAERGEIE 2 [8]48F2180°%, [RF M B INAFIIE1EXCEIE Z 8]
B9 180° #HIE Z F 5o

TTLD5501-2QVEE—NSYNCHING |, BTLIARITHIZE (uC) BYS|IHIRE X — MR FH 2B FF K51
K, MiITHSATBEEEAFKEFHEDC/DCIEEN FIELAISYNCIE S KL 5 X EIGEME D,
SEE 25

TLDSxxx-2QV
(Device #1)
LD_. SYNC CH1 GATE LSGD1 ]:|_|:|_,
o LOGIC | | CONTROL 0
SYNG
+1807
cHz | | oGaTE e |
LOGIC CONTROL
e.g. 400kHz Defined phase shift between
Phaseshift A TLD5xxx-2QV Outputs of different devices
sYNCILF——— (Device #2)
= h_[l_. SYNC CH1 GATE | LSGDt [l:l r
el —
SYNC2 " Loaic CONTROL oy
e.g. 400kHz
Phaseshift B SYNC
INPU +180B
Y
CH2 || GATE LSGD2 h D
LOGIC CONTROL [|]
25 AFEER
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Infineon FLAT SPECTRUMIhBESE

11.3 =271

BIAGIR AR BB LE TIERESTEE (f<30MHz) o

B FERARMIARIRA, AIURMARNIEEEELURACIEERS, Bt E RS (a5 R
EbIE{ERSTFREIR20dB) » BIEARIMAGIRA, KESR (FMBIXEBME) MABIRNEREIK
, ARNWMANBABNBKBANFRIUSKBMFEEEEN, WRWTHREE™ERER, XA
HRE Mo

TLD5501-2QVEEARER BIMIhEE, ATl @it sPl #EORA ( swIMOD.ENSPREAD ) FAZ, TH
SPIf7, BIIRIEITENFER I5ZFESTE o « (P_11.6.3) FI(P_11.6.4)( SWTMOD . FMSPREAD) MMIRE
$AE ooy« (P_11.6.1) F(P_11.6.2)( SWTMOD.FDEVSPREAD )o &0 E26 T fRE Zi¥1E,

¥ SWTMOD.ENSPREAD=HIGH B}, BIIURIEHTUTIHE ;
SWTMOD . FMSPREAD = {KEEF: 12 kHz
SWTMOD . FMSPREAD = B 18 kHz

SWTMOD . FDEVSPREAD = S EBF: fou B +10%

SWTMOD . FDEVSPREAD = B s £20%

AR HRESFEZ 5T, THERAH Spread (74715 5) HhhEo

fow y

REVANEVANRYVANS
/SN NN

‘f"

Y S ru

26 EIMEER
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Infineon FLAT SPECTRUMIhBESE

11.4 BidRAMHRER

27 TEET T HEINETHRIN AR, BT EBRERETITN.

Vhal 't C\N1 CIVCC I
=
03 (H 3 Veow Fi L Veow
Z  IVCC_ext o Dy
= <) Y
PWMI1 |_ssT1 . C - B
Digital dimminig CH1 [] 't 5, =Lesn e - J_ IL
—
COMP1 |_’ﬁ—|¢-q M,
L] HSGD17 3 (e H—— L
E SOFT [STARTY SWN1 i [\ Couri1 Courz  —  Couria
B oo s 0 LB )
D — &
Ceawpt I Channel| (sgoi ] [ 4 M ﬂ“
= 1 [swestp Eet T
Analog Dimming CH1 m Crar P Y
IQUTMON1 NO1rh |
Qulput Current Monitoring CH1 _
Device Enable EN B
Fail Safe ] LHI EBH1 *
Digital Supply (+5V) vbD FBL1
—Ree—{JesN PGND1 Y
sl R ey W 1] Voo
[Jso IVCC_ext VEOW_FILT
—& (] SCLK
uC SYNC signal {1SsYNC v
L] FREQ sst2 L | I Cins
. L Casra
e
M
Digital dimminig CH2 L wsepzghy [ 1 4™,
SWN2 T (M Courz1 Couriz  ~ Coumis
compZ| L Ree: |
e D:.q | R
g soFT TARTZ Channel | Lsgoz L [ = | M. .
2 swcs2m —
b &
T~ [ T:
Coompz . . L
I Foi2 Q
Analog Di CH2
alog Dimming FBL2
10UTMONZ
Oulput Current Monitoring CH2 EGND2m
VsS_ AGND
0 0
i
NAEaER T EREREET
& 27 W FR =

DT ABIIMEIZEH - TLD5501-2QV

b WG R RIEIATTES FBIFE T, TR IXT 5 1FRFATIFE . F1F BT EATH 8 B E R,
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Infineon FLAT SPECTRUMIhBESE

11.5 SIS

=13 ECIEIT
Vn=8VZE36V, T,=-40°CE +150°C, FREEBEIMEITF AGND; (FRIEBHIRER)

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

RS

Frequency Deviation frey - +10 |- % |V P_11.6.1
SWTMOD . FDEV
SPREAD =HIGH

Frequency Deviation Fro - +20 |- % |V P_11.6.2
SWTMOD . FDEV
SPREAD =LOW

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

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

1) HigitHEE; TRHITESVIR
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TLD5501-2QV -T
Dual SYNC Buck Controller with SPI Interface < I n I neon

ER{TIM&EEDO (SPI)

12 BR{TIMZIZO (SPI)

BITHMEBEEO (SP1) 2— NN TREPBEITMNIZEO, BEAMEL%: SO SI. SCLKH CSN. #
ELLSI 48 HBYIR BT # SOSCLK k%4, CSN U NFEART—RIGRINFIE. HIBTESI TS
M EREE, TESCLK Y EFIBM SOSCLK A%, S|/RIFIRIEBKATE CSN By EFEL&LE, 1R 8/16 it
WBHRIABGER 16 (LZ/EEHT 8 UNEBHNAIREEIE, TN, ¥ &AH ter  (BIMEEIR) fi
XHE, EOBERTLUA 16 i SPIIGEIRMEETETHAE, WAL 8 fiSPI G &EIRME EHETIRE,

SO— ‘XM‘SBX14X13X12X11X1OX9X8X7X6X5X4X3X2X1XlLSB‘)—
Sl ‘M‘SBX14X13X12X11X10X9X8X7X6X5X4X3X2X1XfSE‘
CSN
SCLK HS SRS EpEREN
time >
& 28 BITIMRIEN

12.1 SPI{S S5 EH

CSN-Fi%

RGuEEICSN 5IBNERETLDS501-2QV »  RESIFMCFREBFRE, A UAITHESH. 2 CSN
WFEEBFREEY, SCLKH SI 5 LR EAIS SERG KBRS, HE SO #EgFIHANZET.

CSNE EHEBEEE

v FTERIERREREIBUTFET,

v SOTRIESIFISI EME S BEMNBESENEBEFREETRS.

v WNRBHFLTF SLEEP R, SO IR RIFEIES, HFEFRKESPHEH.

»  TER IS EISTDIZMIMSE 101, ERERHERE, EZUBMUASERF, BESPI 5284, HAW
FEITIIhRE RS E R EHRRISPHE RIS, 1R1E Bl 29, TERAREWRILIIE CSN FFEAF] SCLKE—
PN EFBZIER SO 2 EE#E5EY o
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TLD5501-2QV -T
Dual SYNC Buck Controller with SPI Interface < I n I neon

ER{TIM&EEDO (SPI)

STDDIAG. TER

S\ o
w0
©]

LJ

CSN /1 -
SCLK

S_I1

SPI_16bitTER .emf

29 TER {iL CSN {EEB L E S B F

HIRMAEIZE

v {NHTECSN FREABZIE, 7ERT 16 MSCLKBKAZ FHME\ N SCLKIE S HIEER (0,1,2,3,...) B, 7
SERIELMRID, MMRBIMKEE, NFAEHKEN (TER) HE, BiIg<SERZMK,

v REBAUFEFRNHIEREHE IUFEFEF.

SCLK—— R {ThI ¥+

ZRNS IARBSBUSEFSREMITM. BITHAN (S) £ SCLK BTN OREREmEBUSES, M
EBITHIL (SO) EBITRHN EAMRKIZEEEBH. S RE CSN EITIEMILIREY, SCLKSIHIERL I
RFREFRS, SNIELATREIRIZR,

SI-BRITEIN
BITHRNBIBRMIELLS 1B N, BEEBEMNIf. S| E81E SCLK B FMEIEE, MNEIEBRMRIER
DARL, ITHIMIAEERNL. BE2RE 12.5E THREZER,

SO RITHIH
MARTEILS I L R1TR Y, SaERIELE . SORTFEBEA, HFICSNIIMTHEETRS, &
SCLKWY EFHSRZ TG, HHEUREHINTGE SO 31,

BEEE 1258 TRESER.

12.2 HWEPEINEE

SPITLD5501-2QVEY 1R{HEEsEINEE. TEULECER, ZMKEHMERE CSN 55 MCSN BiE. — 1 esfF
IS 55— 884 HY SO 4EiE ( WE 30 ) LAMIE—1N 8%, #E89RiIG S 5ERED 4 A% B 0%
N> MOFIMI, EHIRMHEERFPMCLK, EEDEDERHAISCLK &,
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TLD5501-2QV -T
Dual SYNC Buck Controller with SPI Interface < I n I neon

ER{TIM&EEDO (SPI)

device 1 device 2 device 3

Sl SO SI SO Si SO
MO ——[}+—» SPI —>»[I——1{1+—» SPI| —>[}——1{1—» SP| —>{1—

N0 e 1

ARE ARE ARE
O w o w O 3}
M| <
MCSN »
MCLK »
SPI_DaisyChain 1.emf
B 30 H ek E

ST RMHSPITIEERT, HE—TBAFFE, 8 TRESIENUBESTSCLKEBN. BHAL
HTE SO 5Ifl. I+ PSCLKERAE, — M astrivEiEEmsT. EROHEEF, CSN & MEN
SR, UESFRIAMTRNEUE EREEEET, &7 1 BUHREEB SN 2, AREEPE
A= EM0Y, BAESHPRBAEN 8 I BURTFEZIONEHRE 8 USPILIREZ M BHR

B 16iUSPI) o Itb/E, MCSN UM TAZEF (EHE31) o
MI- |SO device 3 [SO device 2 | SO device 1 —
MO —{S! device 3 [Sl device 2 [l device 1 —
MCSN ] [

SPI_DaisyChain_2.emf

B 31 HEEREPNRIESE

Datasheet 51 Rev. 2.00
2021-03-26
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Dual SYNC Buck Controller with SPI Interface I n I n eon

ER{TIM&EEDO (SPI)

12.3 Bt Fr

tesgead) festag) fesqa)
CSN ot 0.7Veo
\C0-2Vo0
rSCLK(H) tSCLK(L)

SCLK N 7/ ) 0-7Veo
N— - 0.2Vig

tsitsy tsip)
SI ) ¢ X oo
4 N 7 A\ 0.2V5p

tSO(en) tﬂ)(v) tSO (dis)
2 ¥ NS N 0.7 Ve
SO

D X X 02V,
SPI_Timings.emf

=] 32 Bt R E SPIifin)
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TLD5501-2QV OT
Dual SYNC Buck Controller with SPI Interface < I n I neon

ER{TIM&EEDO (SPI)

12.4 SIS

Vn=8VZE36V, T,=-40°CE +150°C, Vp=3VZES5.5V, FTEBEEYENTFH; (RIESEIHEA)
14 EC S21T9M&#EO (SPI)

Parameter Symbol Values Unit | Note or Number
Min. Typ. |Max. Test Condition
BARE (CSN. SCLK. SI) - S|BIEEERTF
CSN Vesswy [0 - 0.8 voo|- P_12.4.1
SCLK Vsek 0 - 0.8 Vv - P_12.4.2
S| Vsiv 0 - 0.8 voo- P_12.4.3
NS (CSN, SCLK, SI) - S| E B
CSN Vesnin) 2 - Voo \Y - P_12.4.4
SCLK Vseikmy) |2 - Voo Voo P_12.4.5
Sl Vi) 2 - Voo Vv - P_12.4.6
L-input pull-up current at CSN pin | -/cqy ) 31 63 94 HA  [Vop=5YV,; P_12.4.7
Vesn=0.8V
H-input pull-up current at CSN pin| /ey ) 22 45 67 HA  [Vop=5YV,; P_12.4.8
Vesn=2V
L-Input 5| B FHI 7R
SCLK Iscy |6 12 18 LA | Vsck=0.8V; P_12.4.9
Sl lsiy 6 12 18 A [V5=0.8V P_12.4.10
H-Input 5| FHIEB R
SCLK Iscukmy |15 30 45 PA | Vsak=2V; P_12.4.11
S| Iy 15 30 45 PA  |Vg=2V P_12.4.12
mAHEE (so)
L level output voltage Vsow 0 - 0.4 Vv lso=-2 mA P_12.4.13
H level output voltage Vsom Voo- - Voo \% lso =2 mA; P_12.4.14
0.4V Vop=5V
Output tristate leakage current | /550 -1 - 1 HA | Vesn= Vops P_12.4.15
Vso=0Vor
Vso=Vop
B
Enable lead time (falling CSN | tesyeaq) | 200 - - ns |V P_12.4.17
to rising SCLK)
Enable lag time (falling SCLKto |tcsyiag | 200 - - ns |V P_12.4.18
rising CSN)
Transfer delay time (rising CSN to| tegyq) | 250 - - ns |¥ P_12.4.19
falling CSN)
Output enable time (falling CSN to| tgen - - 200 ns |V P_12.4.20
SO valid) C.=20pFatSO
pin
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TLD5501-2QV OT
Dual SYNC Buck Controller with SPI Interface < I n I neon

ER{TIM&EEDO (SPI)

R14a EC S21TIM&IEO (sP1) (£2)

Parameter Symbol Values Unit | Note or Number

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

pin

Serial clock frequency fewk - - 5 MHz |V P_12.4.22
Serial clock period tsckpp) 200 - - ns |V P 12.4.24
Serial clock HIGH time tsck) |75 - - ns |V P_12.4.25
Serial clock LOW time tsaky |75 - - ns |V P 12.4.26
Data setup time (required time SI | {5, 20 - - ns |¥ P_12.4.27
to falling SCLK)
Data hold time (falling SCLK to | tsin) 20 - - ns |V P_12.4.28
Sl)
Output data valid time with tsow) - - 100 ns |Y P_12.4.29
capacitive load C.=20pF

1) EFEIEFNR, HIgHEE,
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TLD5501-2QV -T
Dual SYNC Buck Controller with SPI Interface < I n I neon

ER{TIM&EEDO (SPI)

12.5 SPI Y

SPIBIIZIZFSISSONB R RUE 33FTRSILLLTRM uC ZEIMI, SO £ZRETLD5501-2QV IRHAY
W&, FB— so MmN ERBrI—11ESHMmAEL,

Sl —( frame A )—( frame B )—( frame C )—
(previous response to response to

SO
response) frame A frame B

SPI_S50.emf

B33 sPEMAI SIS SOMX &

SPITHISCRFNAE pC iR T— M ap TMEHRENZ, RETLD5501-2QVASEIRAILE K % #¥5 < MM el LATE
FrREZRIR E T ANER THITHRE, BENEEuCER—MIPLENNE, UFTEEHFISTLD5501-
2QVPE Rz,

BEiFEAR, EEUH BN FEFERERNSNESFEIIWT:

Sl —( write register A )—( read register A )—( (new command))-
S0 (previous Standard register A
response) diagnostic content

SPI_RWseq.emf

34 FEB/BABKIXL] uc

B 3 MFERIER, RIXE] uC IR F ST RiUL I8 -
v NRFERI—MIRARESEIR (BIE0, NEBOPREsNEL, BR/MERNL6U) , WMEISFIR
+  HTLD5501-2QVIZEERE IR EE MIHKMHET (Voo <Voow) » WIE 36FF7REL EN/INUVLO <V enmuviorn )
v NRWKRERHREHFERHITERHEANGT (EXMER T, TLD5501-2QV7E F—1
SPUE IR AT IZ M 1T )
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Dual SYNC Buck Controller with SPI Interface < I n I neon

ER{TIM&EEDO (SPI)

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

SPI_SO_TER.emf

35 TLD5501-2QV i §& 546 /5 B9 R 7

Voo > Vopuy) ‘

»

Sl —( frame A )—( frame B )-( frame C )—
S0 —( (S0=,7 )—( Standard diag + TER)—( response to frame B )—

36 TLD5501-2QV 7 Voo 7 L BB E I [F RN
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TLD5501-2QV

Dual SYNC Buck Controller with SPI Interface

(infineon

ER{TIM&EEDO (SPI)

12.6

SPI FF2EHR

BRR— N FFEFERERD SPI M. EHE—MFR, ZXREG<L, EHE_MH, SPIES SO EEKaEs

FRIERAIE R

B35 L A LATE S8 — iR IT.

& 15 SPHESHEY

BFN/EREERAMSE BEFREM) Bhe (MEMEZEHNER TR  #

Requested Operation

Frame sent to TLD5501-2QV (Sl pin)

Frame received from TLD5501-2QV
(SO pin) with the next command

Read Standard Diagnosis | OXXXXXXXXXXXXXX1g 0ddddddddddddddds
(“xxxxxxxxxxxxs” = don’t care) (Standard Diagnosis)
Write 8-bit register Bank 0: 10aaaaaaccccccccs 0ddddddddddddddds
Bank 1: (Standard Diagnosis)
llaaaaaaccccccccs
where:

“aaaaaas” = register address
“ccccecccs” = new register content

Read 8-bit registers

Bank 0: 00aaaaaaxxxxxxx0g
Bank 1: 01aaaaaaxxxxxs
where:

“aaaaaas” = register address
“xxxxxxxs” = don’t care

Bank 0: 10aaaaaaccccccccs
Bank 1:

1laaaaaaccccccccs

where:

“aaaaaas” = register address
“cceccccccg” = register content

1)“a”=ditfi, “c’=FFR/AS, “d"=12HiL

12.6.1 TRAIZHR

MMEZHIRE — L2 E BB EFNRSUNRERERF. D
UVLORST. TER. CAPUV_CH1. CAPUV_CH2 1 IVCCUVLO #8175 B ohiE o

il TSD RAEI

R REPRESIRE

HEeEIS BB CLRLAT 15 BITEHNIIERR,

£ STD 1IZBMIE#fE, I SWRST.

STATE 1 TW

EOMON. EOCAL. FAULT_CH1# FAULT CH2 i 2NZFS1FEMES,
CLRLAT IS EE1ZHBIEIREM OUTOV_CH1,2. TSD UMIBITFIRIF, EFREIRTFIEIREINHIEmM

(I pa e ST

TEMERESRY (BUEIRES, THMEITHINEE) T, MRLEEHRITEMIFHEIFZH BEERNEK
&, NI STD AYIEER /9 1000 4 o

15 14 13 12|11| 10 9 8 7 6 5 4 3 2 1 0
0 SWRST |UVLO |STATE |TER |EO X EO CAPU |CAPU |IVCCU |FAULT |FAULT |TSD |TW
RST MON C V_.CH [V.CH [VLO _CH2 |_CH1
AL 2 1
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TLD5501-2QV
Dual SYNC Buck Controller with SPI Interface

(infineon

B{TIMEIEEDO (SPI)
Field Bits Type |Description
SWRST 14 r SWRST Monitor
0s ,noSWRST occured
1z, there was at least one SWRST since last readout
UVLORST 13 r Voo OR Venyinuvio Undervoltage Monitor
0 ,therewas no Vop OR Veninuvio undervoltage since last readout
lg ,therewas at least one Vppundervoltage OR Venyinuvio
undervoltage condition since last readout
STATE 12:11 r Operative State Monitor
00s , (reserved)
01 ,LimpHome Mode
10 ,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 Mirror of EOMON_CH1,2
This bit is the mirror of EOMON_CH1 or EOMON_CH2 bits, according
to the last SOMON_CH1,2 command received.
EOCAL 7 r Mirror of EOCAL_CH1,2
This bit is the mirror of EOCAL_CH1 or EOCAL_CH2 bits, according
to the last SOCAL_CH1,2 command received.
CAPUV_CH2 6 r Undervoltage at High Side Drivers monitor bit for CH2:
Os , Vest2- Vswna voltage difference is above the Gate Driver
undervoltage threshold Vesr2-Vswnz_uvin = NO undervoltage at
Gate Drivers detected
1l , Vesm - Vswnz voltage is below the Gate Driver undervoltage
threshold Vesr2-Vswn2_uvin= undervoltage at Gate Drivers
detected
CAPUV_CH1 5 r Undervoltage at High Side Drivers monitor bit for CH1:
Os , Vesti- Vswnivoltage difference is above the Gate Driver
undervoltage threshold Vesri-Vswni_uvn = No undervoltage at
Gate Drivers detected
s, Vesti- Vswni voltage is below the Gate Driver undervoltage
threshold Vesri-Vswni_uvin= undervoltage at Gate Drivers
detected
IVCCUVLO 4 r IVCC or IVCC_EXT Undervoltage Lockout Monitor
0s ,IVCCand IVCC_EXT above Vivec rrhd OF Vivee ext_rrrd threshold
since last readout
1z ,Undervoltage on IVCC or IVCC_EXT occurred since last
readout
FAULT_CH2 3 r Fault Diagnosis Flag of CH2
This bit is the mirror of SHRTLED_CH2, OL_CH2, OUTOV_CH2
combined in logic OR
Datasheet 58 Rev. 2.00

2021-03-26



TLD5501-2QV -T
Dual SYNC Buck Controller with SPI Interface < I n I neon

B{TIMEIEEDO (SPI)
Field Bits Type |Description
FAULT_CH1 2 r Fault Diagnosis Flag of CH1
This bit is the mirror of SHRTLED_CH1, OL_CH1, OUTOV_CH1
combined in logic OR
TSD 1 r Over Temperature Shutdown
0s , Tjbelow temperature shutdown threshold
1z, Overtemperature condition detected since last readout
TW 0 r Over Temperature Warning
O , Tjbelow temperature warning
threshold 1g , T; exceeds temperature warning
threshold
Datasheet 59 Rev. 2.00
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TLD5501-2QV OT
Dual SYNC Buck Controller with SPI Interface < I n I neon

ER{TIM&EEDO (SPI)

12.6.2 HEFER/EW

= 18 MR T I A S ESS NEMNFERINEE. A/NHAIE
® 16 11k 17 ERFESMUHBES N FESANMIRME
K16 H7F8%480

Bit 15|11 (12|11|10|9/8| 7 6 5 4 3 2 1 0
4|3
Name W |R |ADDR Data
/IR |B
LEDCURRA |{W/ |0 [0 |O (O |0 |0|0|ADIMVAL_CH1
DIM_CH1 |R
LEDCURRC |W/ {0 [0 |O |0 |0 |1]1(x DAC_OF |SOCAL | EOCAL | CALIBVAL_CH1
AL_CH1 R F CH1 |_CHl1 |_CH1
SWTMOD [W/|0 |0 |0 |0 |1 |O|1|x X X X X ENSP |FMSP |FDEVS
R READ |READ |PREAD
DVCCTRL |W/|{0 [0 |0 |0 |1 |1]0(x X X X X CLRLA | SWRS |IDLE
R T T
MFSSETUP {W/ {0 [0 |0 |1 |0 |0|1(x X X X LEDCHAIN_CH1
1_CH1 R
CURRMON [W/|0 |0 |0 |1 |1 |0|0|x X X X SOMON |[EOMO |LEDCURR_CH1
_CH1 R _CH1 N_CH
1
FAULTS_C |{W/|{0 [0 |O |1 |1 |1]1|OUT |x X OUTOV |x OUTO |[OL_ |SHRTL
H1 R OoC_ LAT_C V_.CH |CH1 |ED_C
CH1 H1 1 H1
LOOPCTRL |W/ {0 (O |1 (O |0 |O|1|PW [x X X X X X ENCAL
_CH1 R M_1 _CH1
®r17 BFiFastH1
Bit 1511 (12|11{10/9(8| 7 6 5 4 3 2 1 0
4|3
Name W [R |ADDR Data
/R |B
LEDCURRA |{W/|{1 (0 |0 (O |0 |O|1|ADIMVAL_CH2
DIM_CH2 |R
LEDCURRC |W/ {1 [0 |0 |0 |0 |1]0(x DAC_O |SOCAL |EOCAL |CALIBVAL_CH2
AL_CH2 R FF_CH2 |_CH2 |_CH2
MFSSETUP {W/ {1 [0 |0 |1 |0 |0|0|x X X X LEDCHAIN_CH2
1_CH2 R
CURRMON [W/ |1 |0 |0 |1 |1 |O|1|x X X X SOMON |EOMO |LEDCURR_CH2
_CH2 R _CH2 N_CH
2
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Dual SYNC Buck Controller with SPI Interface < I n I neon

ER{TIM&EEDO (SPI)

x17 SE[/AHL (88)

Bit 15|11 |12(11|10|9|8| 7 6 5 4 3 2 1 0
4|3
FAULTS_C [W/ (1 |0 |0 |1 (1 |1|0|OUT |x X OUTOV |x OUTO |OL_ |SHRTL
H2 R OoC_ LAT_C V_.CH |CH2 |[ED_C
CH2 H2 2 H2
LOOPCTRL [W/ |1 |0 |1 |0 (O |O|O|PWM |x X X X X X ENCAL
_CH2 R 2 _CH2

SYRFERALE NG BES, R FENFTFSREUGHRZE, FRKBAEL STD 128,

x18 FFRER

Register name |Field Bits | Type|Purpose

LEDCURRADIM |ADIMVAL CH1, |7:0 |r/w |LED Current Configuration Register

_CHI,2 2 00000000s, analog dimming @ 0% of LED current fixed via
RFBl 2

11110000g, (default) analog dimming @ 100% of LED
current fixed via Rre1»

LEDCURRCAL  |CALIBVAL CH1 |3:0 [r/w |LED CurrentAccuracy Trimming Configuration

CH1,?2 ;2 Register

LED current calibration value definition, the first bit is the

calibration sign:

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

01115, maximum calibration value positive

11115, maximum calibration value negative

EOCAL CH1,2 |4 r End of calibration routine signalling bit:

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

1z, calibration successfully performed (is reset to
Oz when SOCAL CHI,2 issetto lg)

SOCAL CH1,2 |5 r/w |Start of calibration routine signalling bit:

0z, (default) no calibration routine

started 1 , calibration routine start

(autoclear)

DAC OFF CH1, |6 r/w | Switch OFF internal analog dimming DAC

2 bit: 0z , (default) internal DAC active

1l ,internal DAC inactive and analog dimming
error amplifier reference mapped to SET1,2 pin
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TLD5501-2QV .
Dual SYNC Buck Controller with SPI Interface I n fl n eon

B1TMKIEO (SP1)
F{18 FTES|[HER (&)

Register name | Field Bits | Type | Purpose

SWTMOD FDEVSPREAD 0 r/w | Switching Mode Configuration Register
Deviation Frequency fpey definition:

Os , (default) +20% of fsy

1z , +10% of fsw

FMSPREAD 1 r/w | Frequency Modulation Frequency feu definition:
0g ,(default) 12 kHz
1s s 18 kHz
ENSPREAD 2 r/w | Enable Spread Spectrum feature:
0g ,Spread Spectrum modulation disabled
lg ,(default) Spread Spectrum modulation enabled
DVCCTRL IDLE 0 r/w Device Control Register IDLE

mode configuration bit:
0s ,ACTIVE mode (default)
1s , IDLE mode

SWRST 1 r/w | Software reset bit:
() , (default) normal operation
1z, execute reset command
CLRLAT 2 r/'w | Clear Latch bit:
0s , (default) normal operation

1z, execute CLRLAT command

MFSSETUP1 C LEDCHAIN CH1 3:0 |[r/w |Short Circuit configuration Register

H1,2 ;2 Short circuit threshold and MFS ratio bits: change the
VyFB1,2_S26 threshold

0001, smallest Value 1 Step

0010g, (default) 2 Steps

1000g, 8 Steps

1111, 15 Steps

0000g, largest Value 16 Steps

CURRMON_ CH1 LEDCURR CH1, 2 |1:.0 |r Current Monitor Register

;2 Status of the LED Current bits:

00z , (default) LED current between Target and +25%
01 ,LED current above +25% of Target

10s , LED current between Target and -25%

115 , LED current below -25% of Target

EOMON CHI1,2 2 r End of LED/Input Current Monitoring bits:
O0s ,(default) Current monitoring routine not completed,
not successfully performed or never run.
1ls , Current Monitor routine successfully performed (is

reset to Og when SOMON CH1, 2 is setto 1g)

SOMON_CH1, 2 3 r/w Start of LED/Input Current Monitoring bits:
0g , (default) Current monitor routine not started
1s , Start of the current monitor routine
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Dual SYNC Buck Controller with SPI Interface I n fl n eon

B{TIMEIEED (SPI)

K18 FES[|ER (4)

Register name |Field Bits | Type|Purpose

FAULTS CH1, |SHRTLED CH1, |0 r Detailed Fault and Diagnosis Registers
2 2 Shorted Load Diagnosis Bit:

0s , Shortcircuit condition not detected since

last readout
1z, Short circuit condition detected since last readout
This bit is latched and automatically cleared after a
FAULTS_CH1,2 register reading

OL CH1,2 1 r Open Load in ON state Diagnosis Bit:
0z ,Openload condition not detected since last
readout

1z, Open load condition detected since last
readout This bit is latched and automatically cleared
after a FAULTS_CH1,2 register reading
OUTOV_CH1,2 |2 r Output overvoltage Monitor Bit:
0, Output overvoltage not detected since last
readout 1g , Output overvoltage detected since last
readout This bit is latched and automatically cleared
after a FAULTS_CH1,2 register reading (default
condition if OUTOVLAT_CH1,2 is not set). See Chapter
10.2.2 for further details.
OUTOVLAT CH1 |4 |r/w |Outputlatch after overvoltage error enable Bit:
, 2 0z , (default) gate driver outputs are
autorestarting after an overvoltage event
lg , gatedrivers are latched low (output Mos are
High Impedance) and bit OUTOV_CH1,2 is
latched after an overvoltage event until a CLRLAT
command
OuUTOC CH1,2 |7 r Output overcurrent Monitor Bit:
0s ,Outputovercurrent not detected since last
readout 1z , Output overcurrent detected since last
readout This bit is latched and automatically cleared
after a FAULTS_CH1,2 register reading
LOOPCTRL CH |ENCAL CH1,2 |0 r/w |Loop Control Register
1,2 Enable automatic output current calibration Bits of

CH1,2: 0g , (default) DAC of CH1,2 takes
CALIBVAL_CHl , 2

from SPI registers

1z ,DACofCH1,2takes CALIBVAL CH1,2 from
last completed automatic calibration procedure;
SOCAL CHI1,2 bitscan be set.

PWM 1,2 7 r/w |Bits to enable/disable the gate drivers of the main

switches (gate driver resulting status is the OR

function with the PWMI1,2 pins value):

0z , (default)

disable 15 ,

enable
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Output Current MDITII"DI‘IFIQ CH1 = i ——
Fail 82?; ﬁtﬁrgﬂgf FBH1 \\\
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IVCC_ext \{)F'OW
UG SYNC signal
Digital dimminig CH2
E Channel
CSull_Sh:llZ 2
Coovez I
Analog Dimming CH2 -]
1IOUTMONZ2
Output Gurrent Monitoring CH2
T VSS AGND
37 A - TLD5501-2QV {E AR EBRIATI 28, IMILEE
19 BOM - TLD5501-2QV{E A B E /A T5 8%
Reference Designator |Value Manufacturer |Part Number Type
D1, D, BAT46WJ -- BAT46WJ Diode
Cings Cina 4.7 uF, 100V TDK X7R Capacitor
Ceompr Ceompa 22nF,16V TDK XTR Capacitor
CSOFT_START]_ ) CSOFT_START2 22 nF, 16V TDK X7R Ca pacitor
Coutirr Courans Counz, 4.7 uF,60V TDK X7R Capacitor
Cour2
Cin Coutiz» Couras 100 nF, 60V TDK X7TR Capacitor
Cours 100 pF, 80V TDK Tantalum Capacitor
Civee 10 uF, 16V TDK X7R Capacitor
Castis Cast2 100 nF, 16V TDK X7R Capacitor
IC, -- Infineon TLD5501-2QV IC
Li, L, 10 pH Coilcraft XAL1010-103MEC Inductor
Regy Reea 0.50 Q, 1% Panasonic - Resistor
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Reference Designator |Value Manufacturer |Part Number Type

Ryesiis Rueslz 1.5kQ, 1% Panasonic - Resistor

Ryrens Rursnz 56 kQ, 1% Panasonic - Resistor

Reomp1:Rcomp2 00Q,5% Panasonic - Resistor

Rereq 37.4kQ, 1% Panasonic - Resistor

Rswes1» Rswes: 0.005Q, 1% Panasonic ERJB1CFRO5U Resistor

My, My, M3, My Dual MOSFET: Infineon IPG20N06S4L-26 Transistor
100V /26 mQ N-ch

Vbal

Z
=

ICOMP1

SOFT'ETARN

-I Channel
SET1 1

Courti Coumsz Couris Dy

I
[14

Analog Dimming CH1 l
Device Enable E
Fail Safe Activation
Digital Supply (+5V)
PGND1 l
IVCC_ext \’;POW
) D Cinz
pC SYNC signal 4 y |
BST2
Casrz
Output Activation |:_‘ ! L
r"Y"'}Cnum Courn
COMPZ] » .
. SOFT:ETARTZ Channel |H| Me
& T 2 SWCS2 =
Coot s SGND2
CCUMD I
Analog Dimming CH2 — ET2 FBH2
FEL2 T
IOUTMONZ

}\/OUT

VSS

PGND2
AGND

=

=] 38 [ FE - TLD5501-2QVIE N H BL B E b ERR E RS

20 BOM - TLD5501-2QV {E A H B @ E HIBEERESS

Reference Designator |Value Manufacturer |Part Number Type

Dy, D, BAT46WJ - - Diode
Cinzs Cing 4.7 uF, 50V TDK X7R Capacitor
Ceomp 39nF, 16V TDK X7R Capacitor
CsoFT_sTarT 47 nF, 16V TDK X7R Capacitor
Crr 68nF, 50V TDK X7R Capacitor
Courirs Courars Couriz 4.7 uF, 60V TDK X7R Capacitor
COUT22
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Reference Designator |Value Manufacturer |Part Number Type

Couris 100 pF, 80V - Electrolytic Capacitor

Civee 10 uF, 16V TDK X7R Capacitor

Cast1> Casm2 100 nF, 16 V TDK X7R Capacitor

IC, -- Infineon TLD5501-2QV IC

Loyr1» Lour2 10 uH Coilcraft XAL1010-103MEC Inductor

Reg1, Rrga» Ress 0, 1500, 48kQ 1% Panasonic -- Resistor

RyreL > Ruren 1.5kQ, 56 kQ, 1% Panasonic - Resistor

Reowp 1kQ Panasonic - Resistor

Ree 4700 1% Panasonic - Resistor

Rereq 37.4kQ, 1% Panasonic - Resistor

Rewest»> Rswesa 0.005Q, 1% Panasonic ERJB1CFRO5U Resistor

My, My, M3, My Dual MOSFET: Infineon IPG20N06S4L-14 Transistor
100V /14 mQ N-ch
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