TLD7002-16ES
Datasheet

BEK)ZE LITIX™ Pixel Rear
K EZIEELEDIRENZE

FHE

¢ 16 @ER T, SERHRIFFMEE, T LED WEh#iT 7 K
« EBIESIA 76.5 mA BN T R EBR

o FE LR ERT S E BRI AR

e MRV A BB RAHEREE, SEEM5.625 mAE
76.5mA

o 16 NMHITAY 14 i1 PWM 5|28, $RESEET 100 Hz F 2 kHz

+ O ECERYFABEEN

« AJECE LED FFE&. FEERAE LED SRR E

o HNERINEBIEME (NTC/PTC) I FE R iR

o R HSLI RS, FEACANFDYIER, ERESHX 2 MBit/s
¢« 1R3BIS026262FF %, TRIZFIBASIL-BIRAE

BIENE

¢ iR BRI O M FFRTULED IXThE§ (HSLI - UARToverCAN)
 RERITINEE, WELN. NEMIMIRE (5h78) HBEIETRT
o BT FEIhEE, W0“VGD/B N ThEE

« BIEIFIEERER (RGB ERERITH) . BREAFI(NRIRERAARIIHEREATHAE
« EATF I FERYERNERAY LED EiR

= s iiE
AERAINIE. RIBAEC-QLO0AR AR TTHI ™= M,
R

infineon

e RoHS

I1SO 26262
Si .
compliant

K& TLD7002-16ES— A BB EMFRIFH R 16 BiES M. TRt TEAZLMEERI (LCS) KiEHIEIA

76.5 MARERAY LED, THERLL AT LIECE AFHECRIKENE = 1 H B Ao
TIKEE, HEFEEOTPH,
PR 5

SRR REEE N — eI E
16 JRI7 B BIRFI LUK EPWMECE., SEREAZEOATHMOTPRIZE. BE. 6

LINBUS

TLD7002-16

ouTo

ouTl
ouT14
QUT15

L]
¥

= N
11016 y

¥

VLED

3
GNDi

TxD CAN [] L] TxD UART
RxD CAN I.-. RxD UART _GND
L]

TLE9262

CAN

CANL

GND

e

TLD7002-16

ouTo
ouT1

QuT14
0uT15

0

~»

BEIEFHIEX EFRXIES, HHEER, B CEERTIEX, ATFEELERIHERETHENNIR, B CEFFRIFEXLERLE. A EHIEE

F#4551H infineon.com EZERFTHIBXIRE (FEFIXES) o

Datasheet

Please read the sections "Important notice" and "Warnings" at the end of this document

www.infineon.com

Revision 1.00
2022-05-03


http://www.infineon.com/

TLD7002-16ES o .
Datasheet I n fl n eon

EEpu

Parameter Symbol Values

Power supply operating voltage Vs(op) 6.0V..20V
Maximum output voltage VouT_max 35V

Nominal load current (Linear current sink) IL_Nom 75 mA, Vip=5V
Output current accuracy T,=25°C AiouT 25 +5%

Minimum dropout voltage Vdr_min 600 mV at 50 mA
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2.1 SIMECE
(top view)
vobD [([]|1@ 24 T ] HSLIH
GPINO [1]|2 C23[T ] HSLIL
GPIN1 I3 22T GND
VLED [1]|4 21 T 1 vs
ouTo [ 5 2011 OUT15/ERRN
ouTr [CI]fe o, 1911 outi4
ouT2 1|7 (18 T ] OuTi13
ouT3 [I]|8 17[1] ouT12
ouT4 [CI]f9 16 1] ouTil
outs [I]|10 15717 ouT10
oute [CIJj11. 14T 1 OuT9
ourr 412 13 1] ouTs
exposed pad (bottom
=3 SIHECE
2.2 5| B& 5 BA
&1 51k BA
Pin Symbol Function
21 VS Power supply voltage
Supply for internal biasing and can be used for differential forward voltage
measurement of the LED load
1 VDD Digital GPIN supply voltage output
Can be used as voltage reference for NTC/PTC thermistors and acts as HSLI
bus voltage reference, thus as supply for the transceiver
22 GND Ground
Ground potential. Connect externally close to the chip
- EP Exposed pad
Connect to external heat spreading Cu area, either electrical GND or floating
potential. Recommendation is to use the GND layer of a PCB with thermal
vias, The exposed pad is not replacing the electrical GND pin
5...20 OUTO0...0UT15 |Output channel
Open drain linear current sink. Connect to the target load
20 ERRN ERROR flag 1/O
Open drain active low error flag. Connect to a pull-up resistor
(RBLT;......)
IR 7 Rev.1.00
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R1 (%) SIRER
Pin Symbol Function
2,3 GPINO, GPIN1 General purpose input
Can be used for voltage measurement or as function activation input source
4 VLED Analog input
Can be used for differential forward voltage measurement of the LED load
24 HSLIH High-speed lighting interface high level I/O
“high” in “dominant” state
23 HSLIL High-speed lighting interface low level 1/O
“low” in “dominant” state

AR FIEBEIHIL 5B (0UTn) [ RIFERE, HALTIEREN 0
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3.1 BT RAKEEE
+®2 ©WNm A EE

T,=-40°C E +150°C, FrEBEMNTH, ERBRAANGIM, WE2FER (RIEREME) o

Parameter Symbol Values Unit Note or condition P-
Min. Typ. Max. Number
B S | B
Power supply voltage | Vs -0.3 - 28 - PRQ-362
Power supply load Vs(Lp) - - 35 suppressed Load PRQ-686
dump voltage Dump acc. to
ISO16750-2 (2010). R,
=2Q
Digital supply voltage |Vpp -0.3 - 5.5 v - PRQ-363
Digital supply current |/pp 0 - 10 mA Not subject to PRQ-364
production test -
specified by design
HIH 5 | B
Power output voltage |Vour -0.3 - 35 V - PRQ-365
Power output current |/loyt 0 - 85 mA Not subject to PRQ-366
production test -
specified by design
GPIN/VLED 5|}
Voltage at pin GPINO, | Vgpin -0.3 - VDD v - PRQ-367
GPIN1
Current at pin GPINO,  |/gpin 0 - 2 mA Not subject to PRQ-368
GPIN1 production test -
specified by design
Voltage at pin VLED Viep -0.3 - 35 % - PRQ-369
HSLI 5| B
Voltage at pin VhsLi -27 - 35 \Y PRQ-756
HSLIL, HSLIH
aE
Junction temperature | 7, -40 - 150 °C Not subject to PRQ-370
production test -
specified by design
(RBELTHR......)

HIEFA 3
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3 = B 4SHE
+®2 (&) BNEATEE
T,=-40°C & +150°C, FREEBEMANTH, ERBRANSIR, NERFHER (RIESEME) o
Parameter Symbol Values Unit Note or condition P-
Min. Typ. Max. Number

ESD & 8ES
ESD susceptibility all | Vespmpwm) -2 - 2 kv ESD susceptibility, PRQ-540
pins (HBM) Human Body Model

“HBM” according to

AEC Q100-002;

Not subject to

production test -

specified by design
ESD susceptibility Vesp(Hem) -8 - 8 kv ESD susceptibility, PRQ-665
HSLIH, HSLIL vs GND Human Body Model
(HBM) “HBM” according to

AEC Q100-002;

Not subject to

production test -

specified by design
ESD susceptibility all | Vesp(com) -500 - 500 v ESD susceptibility, PRQ-542
pins (CDM) Charged Device Model

“CDM” according to

AEC Q100-011;

Not subject to

production test -

specified by design
ESD VESD(CDM)_CR -750 - 750 \Y ESD 5U5C€pt|b|l|ty, PRQ'543
susceptibility Charged Device Model
corner pins “CDM” according to
(CDM) AEC Q100-011;

Not subject to

production test -

specified by design
P
1. BT FIBGE T I EESXT S EE R X TR (CHT B R BRI RABE B R1E T AR E N5

EdTE k2

2. EBIRIFIIFESTERLEIC TEHE FRIPTBKES 1 TR B IELRIUANEL T IEE T IEE R,
R DIFET BT T IELEEE HIIRIEMTIR 1T HYo

HIEFM 10 Rev.1.00
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3 B RAHIE

3.2 TESEE
&3 TEEE

T,=-40°C & +150°C, FREB[EMEXTTFH, 1EMEE

FURNGIH, SNERFHER (BRIEXRBME) o

Parameter Symbol Values Unit Note or condition P-
Min. Typ. Max. Number
BRE SR
Power supply Vsop 6 9 20 V - PRQ-373
voltage operating
range
Extended power Vsopext 6 9 29 \Y t<1minwith PRQ-763
supply voltage parameter deviations
operating range
Digital supply output | Vpp 45 5 5.5 \Y - PRQ-372
voltage
VS capacitor range Cvs 100 470 - nF X7R PRQ-374
VDD capacitorrange | Cypp 4700 - 13000 nF PRQ-375
VLED capacitorrange | CyLep - 470 - nF XTR PRQ-376
N =]
/m
Junction temperature | 7, -40 - 150 °C - PRQ-377
w4
VLED operating range | Viep(op) 2 9 20 - PRQ-660
Output VOltage VOUT(OP) 0.6 - 20 - PRQ'378
operating range
Output current per lout 0 - 76.5 mA Code 0x00 =5.625 PRQ-379
channel mA, Code 0x3F=76.5
maA;
OUT.DC=0%results
into 0 mA and power
stage is off.
Output capacitor range | Cour 0 - 100 nF - PRQ-380
Output Lout 0 - 2 MH 10 nF < Cour= 100 nF | PRQ-381
inductance range
Output LOUT 0 - 1 IJ.H Cour<10nF PRQ-382

inductance range

HiEFM

11

Rev.1.00
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3.3 FEEFT
Ra AR
Parameter Symbol Values Unit Note or condition P-
Min. Typ. Max. Number

Thermal W rop 3 5 K/W Not subject to PRQ-618
resistance production test -
junction to top specified by design.
Thermal resistance Rihysp 3 5 K/W simulated at exposed |PRQ-619
junction to soldering pad;
point Not subject to

production test -

specified by design.
Thermal resistance Rihsa 28 30 K/W Not subject to PRQ-383
junction to ambient production test -

specified by design.

SRR

FEE IR ETFE JEDEC JESD51-2,-5,-7, Z7E FR4 252p MR EI5AXT FhTIE 0 T2 1HH. 7~ (i

FHIEIE) 7E76.2x114.3x 1.5 mmk_LZTTIEI, R LB2 TNAHE 2x 70 um #, 2x35um
) o TFEEFHIERT, BRIEAE T rHEAIESS E—AEE%E. (TETE Tae=85C. FTE

BBBIIHFE . Posseanion=2 W LU ES RIS 8 B 577 T ot/ko

HiEFM

12
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4 ER

ZesfFA VS B, ATFRIFZEMINERHAAIMHEB, ko, SRBIASKREBEVHH VS R4
ggﬁ?ﬁﬁlng S| EER, vS EEXRERNEBE, HEMNEERRTFRESRER, rIRALEIHERREHKEY
BEFIZ A,

4.1 hERIRES

ZaF AT TEE:

o TN (REBBEAD

v iR EER

o SEEHIER

o BERTHEEFHENTREH OTPER

»  Fail-safet®=

»  Fail-offi&{

BEUREIRIRESE N TR, ssFTAUNR—ESH Al e IRIESS IR ER MmN .

ARSEE 4 0 &l 5 Firo

AR ADC BN S HABXRIFR A 128 (NTEACTIVE. FAIL-SAFRAIOTPIRZU T AT A,

.\( ide )
fail-off
Vs < Vs(uv)_fall Vs > Vs(uv)_rise
internal fault2
™~
Init
A (Timeout watchdog HSLI(enter_init_mode)
il- OR 6xHSLI break
(HSLI(DC_UPDATE) HSLI(enter_init_mode) OR HSLI(enter_fail-safe)) 6xHSLI(sync_break]
—-r AND BISTs are pass OR internal fault?)
OR GPINn=*high*) OR Veren < VERRN,th3)
AND (OTP locked OR Vob £ Voo(uv)_fall
AND BISTs are pass OR load fault?) OR valid OTP lati
AND (OTP locked OR internal faulty) vali emulation)
OR valid OTP emulation) OR 6xHSLI(sync_break) CN>E\>/ (vnu>v)uu,uvmse) AND
AND (Voo>Voo_uvirise) AND OR Voo < Vooiuy)_fal S7VSoPMIN)
Vs>Vsop(uin) Timeout watchdog (WTD)
OR HSLI(enter_fail-safe)
OR (WTD disabled AND GPINn_WRN) '
active fail-safe )
HSLI(DC_UPDATE)
OR GPINn_WRN cleared
1) HSLI or ERRN is operational
2) HSLI or ERRN is not operational
3) see chapter "Configurable fault management"
E4 BREIEEN
HIEEM 13 Rev.1.00
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ide )
fail-off
Vs < Vs(uv)_fall Vs > V/s(uv)_rise
internal faulty)
s ™
HSLI(Enter_OTP_mode)
6xHSLI(sync_break)
OR HSLI(Enter_init_mode)
(ot )
HSLI(WR_REG:write_QTP) AND HSLI(WR_REG:emu_OTP) AND
GPINO = “high“ GPINO = “high“
OTP PRG
OTP PRG
HSLI(Enter_init_mode) OR 6xHSLI(sync_break)
N J
1) HSLI or ERRn is not operational

5 OTP mIEMAEM BIFREIREI
4.2 S REI
EAERT

«  FrBWLIBEYIOFF, #FA
o ZEBHEREN, EiERENKEFTERUK
»  HSLIH #1 HSLIL 2235005 | F 2= IRES,

WNREEBEBEVe<Vsuv) a3 &R E NS PEH NFail-of iRT(, NIZZHHENTHIE

4.3 M_ER

AR T LU IhRERT AR

o RV >V bo(uy)_rise s RIEFO$EY HSLI hoi

+ VDD MitHEBERIA

v PITBISTR2MH

o ThHERBHAKBIIES Hoff, BEREDC = 0%,
%%#Fi&)\ init *Eft&t |DLEle|TET.]-|‘Ej|7§|§D%I 4
s>Vs(uv)_rise

STEt wifE, S0R:

HIEFA 14

Rev.1.00
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ZBH A FactivelZBNHE
v RERIPEFE, FHHHSLIEEERRn IEFEITTT, SE
* Vbp<Vppuvy)_fall
HE
BT HSLI B 4&1%UL PM_CHANGE (enter_init_mode) T, Z¢#&
18T HSLI 2 £%$Z U 6 /X sync_break, 0% 9.1.11.9 F FRiARE (U284 D)
Zes R FactivelBTUH B AN E f2 K PEDY
2 Veran <VermnnBY 5 281F A0 Factivet®T(FH BERRN 9780 E,

4.4 Fail-offiR T,
Efail-of BT, 2/3HE(I, FrEmEEEIXHF, B HSLIHF HSLIL 24&iEZO5 2=,

%g'fq:ﬁ)\fail-ofﬁift&tFAlL_OFF ET_“EHV\] %ﬁEWgBE&BEHSU EE ERRN %5%@'??5?'.0

4.5 Fail-safel&E T,
TEfail-safel® N T, SNMEHEHSHNFMRENZSRE FBEEA) -

%%ﬁzi&)\fa i I-Safe$§ft?£tACTNEzFAlLSAFEEj |Eﬂ |7<_|

o WNRBARTECERNH HEBNE 0 ALK

o NRBALRTRUERH BBNE TR ATR

o WNRBAIBEI HSLI BLEIZULE PM_CHANGE (enter_fail-safe) 3¢

o NRHMGPINEZHAER  VHENWER, S RHEKERS
*Eﬁ#i&)\ |n|t *EEEE&AILSAFENNITETJ |‘E—.I W&D%

o ZEBREIET HSLIEUREE BB PM_CHANGE (enter_init_mode) i, (&
o 6 NIESH HSLI BES Rt =it & 28 4 E (L,

%§1¢i§mmﬁﬁié*ﬁﬁ#i&)\iﬂiﬁﬂg*ﬁﬁﬁ tFAILSAFEZACTIVEETJI‘E—IJ WQD%

o IZERRIEIT HSLIIZEUREIE RBY DC_UPDATE M, (&

« @D HSLI HWCR WERR GPIN 245

ZeREEREREOTPEES LIgE,

MRBERFHER SRS, WAELTFHERSIRSEE N S LENG Y EREEROTPE 7S
( OTPHIFEZR £ /GPINO DCETZ2RFIOTP ISET HiFes) MABRHITEH.

4.6 JETHIRT

MRABEIUTEMS, IIHFSTE tinmacve AiF Nactivet®z(

v ZEHR TR ERSER, HE

BIST AV HWIERX TEE, HE

OTP EEREEHBIEH OTPHEEMEA

Zes IR EEIT HSLI B4k & HAIIE S B MAIDC_UPDATE Si@id GPINn A HETBUEIEKH B

Vpp>Vop_uv(rise) B Vs>Vsopin

HIEEM 15 Rev.1.00
2022-05-03
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afineon

BHIELSRTENIERTE CRC (FBIFRIUI) -3, CRC (EMFRIERREE) -8 IR ETMLEEIREE.

4.7 OTP IRT,
EXMERT, LCURILIRIEH(AE OTP AR E,

OTP I\ A LU FIhEERT A

o WRVoo >Voo(uv)_rise s RIEFOFZUT HSLI o
+ VDD ML EEER A

o AEPEPE ST

2R HNOTP MRILAE tinmaore BYEIRTOR :
o ZESHLTIBAERAR
o ZEFEE HSLI B IREIB BT Enter_OTP_mode Ml

4.8 OTPHRIZIRT(

OTP fmIZE T H LA N INRERT A :

o WRVe >Voo(uv)_rise, RIEFD$EY HSLI hoi
+ VDD HtEBERA

o NERHKFRLRT

2 HNOTP RIZRTNTE torrarrcBT IB] BT E] N IOR :

o iz TFOTPIERHA

o ZE3HEIT HSLI S ERIEUNE) WRITE_REG(write_OTP), HH
+  GPINOIREN“‘E"

EXFRIZRIVT, LCU A LIXY OTP BLEFFas i TRIZFH I LKA AETE OTP e AT XOTPEITHRIE, VS
518 LAY BB BB ETE B NMRIZT P IURIFTE VS_PROG BBIESEER. OTPYIRLCU BThENFTBOTP &Fes

FMIERRY CRCIRIFF, NOTPHBIEFHIRIF R,

SRR YR GPINO=1HEBFH AL T EIXHIZRS, SHEIFFRIFOTPIETL, FEHSLI D)ERE T WK

JEEE1ERS BT BT,
4.9 OTPRIZ(HEIRI

OTP RIZ(HERN TH LA TThEERT A :

o WRVe >Voo(uv)_rise, RIEFD$EY HSLI hoi
+ VDD ¥tHEBERA A

v NEPEREEIE

2 EBHNOTP RIZAER L Etorrrre BT EIRNTNER :

o iZEsHEATFOoTPIERHE

o ZEBEEIE HSLI 2 43EURE WRITE_REG(emu_OTP), H#H
»  GPINO #WIRBEAMFRNHIEIN S B,

EXMAEEEINT, LCU BJLARY OTP N Z KM RIAHITRIZ

HIEFA 16
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R KM RBIARTSFMETE OTP HHo ZBHFNOTPHZRMBIAER — CRC (RIFRLEIRI) RIFF, HEE
HE5MLCUEUREIR CRC (TRIFIRIEIREE) RIPFHITLLIR. INSRLCUCRC (TBIF#EL) RIFF50TP{HE
REGAILES, W OTPRRMRIAK—EFERR TR EEFT.
AR YR GPINO= T BB-FH A XX T BXBIELT, 5lHIFRIFOTPIET, FEHSLI DIFE A E MR

FFEs G 1E IR Lo

4.10 BB E

&R5 ST

Vs=6VZE 20V, T,=-40°C E +150°C, FREMBEMEXTFH, IERERNE 2~ FRIESHIRAE) . B
BUIE: V=9V, T,=25°C

Parameter Symbol Values Unit Note or condition P-
Min. Typ. Max. Number
B
Power supply Vs(uv)_rise 2.8 3.75 4.5 Y - PRQ-387
undervoltage
shutdown rising
edge
Power Supply VS(UV)_fall 1.85 2.5 2.9 Vv - PRQ-388
undervoltage
shutdown falling
edge
Power supply current | lysgnim) - - 8 mA no bus PRQ-667
consumption ininit communication;
mode no load on VDD; init
mode; LP_INIT='0";
ERRN disabled
Power supply current | lysim) - 3.2 35 mA no bus PRQ-879
consumption ininit communication;
mode LP_INIT no load on VDD; init
mode; LP_INIT="1";
Vs>8YV,
fowmconfigured to 300
Hz;
GPINO configured as
analoginput;
GPIN1 configured as
digitalinput;
T,< 85°C,
ERRN disabled;
Not subject to
production test -
specified by design
(RBLT;......)
HIEEM 17 Rev.1.00
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R5 (%) BSEH

Vs=6VZE 20V, T;=-40°C E +150°C, FREE[EHETTFH, ERERMNE 2R BRIESHIHEA) . H
BIME: Vs=9V, T,=25°C

Parameter Symbol Values Unit |Note or condition P-

Min. Typ. Max. Number
Power supply current |/lysacrive) - 15 20 mA | nobus PRQ-389
consumption in active communication; all
mode output channels ON;

active mode;
no load on VDD

Power supply Iys(ACTIVE) - - 30 mA active mode, PRQ-691
current consumption HSLI communication,
in active mode with DC_UPDATE and
communication DC_SYNC frame sent
with 100 fps at 1
Mbit/s,

all output channels on;
no load on VDD;

Not subject to
production test -
specified by design

Power supply Ns(PrG) - 40 70 mA OTP programming PRQ-390
current consumption mode;

in programming OTP programming

modes emulation mode;

no load on VDD;

Power supply Ns(Failsafe) - 15 20 mA | nobus PRQ-392
current communication;
consumption in fail- Fail-safe mode;
safe mode no load on VDD
RERIS R SR R %28
VDD output voltage Wop 4.9 5 51 v no communication; PRQ-393
O<hpp=10 mA,
init mode;

active mode;
fail-safe mode;
OTP mode;

OTP programming
mode;

OTP programming
emulation mode;

(REAKTR......)

HIEEM 18 Rev.1.00
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4R
RS () BSRFHME
Vs=6VZE20V, T;=-40°C E +150°C, FREBEIIMEXT T, ERERWE 2FrR FRIEFZHIWHEA) . H
BE: V=9V, T,=25C
Parameter Symbol Values Unit Note or condition P-
Min. Typ. Max. Number
VDD undervoltage Vbb(uv)_fall 3.8 4.25 4.5 v - PRQ-693
shutdown falling edge
VDD undervoltage Vbb(uv)_rising 4.5 4.75 4.9 v PRQ-730
shutdown rising edge
Absolute afosc -1 - 1 % -20°C=T,<125°C,not |[PRQ-726
oscillator subject to production
frequency test;
accuracy rosc = foscmax-foscmin/
fOSCaverage
Bt Re
Idle to Init delay tipLE2INIT - - 5 ms Cwp=<4.7T uF PRQ-668
Init to Active delay tINIT2ACTIVE - - 250 us GPIN is processed PRQ‘394
after HSLI
communication is
finished;
Not subject to
production test -
specified by design
Init mode delay tiniT - - 250+2 |us Not subject to PRQ-694
(1/fowm) production test -
specified by design
Fail-off mode delay thail_off - - 250 us Not subject to PRQ-765
production test -
specified by design
Init to OTP delay tinT20TP - - 1 ms Not subject to PRQ-728
production test -
specified by design
OTP to programming | toTpaprg - - 1 ms transition to OTP PRQ-395
delay programming mode;
transition to
OTP programming
emulation mode;
Not subject to
production test -
specified by design
(RBLTH......)
HIEEM 19 Rev.1.00
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w5 (%) =BSFHHE

Vs=6VZE 20V, T,=-40°C E +150°C, FRER[EHES T, ERERWE 2FrR PRIESZHIRA) . H
BUIE: V=9V, T,=25°C

Parameter Symbol Values Unit Note or condition P-
Number

Min. Typ. Max.

Active to fail-safe delay UACTVE2FAILSAFE | — - 4 ms lout = 90% of desired PRQ-397
output current after
watchdog timeout
triggered;

fPWM > 300 HZ,

Not subject to
production test -
specified by design
Fail-safe to init delay CFAILSAFE2INIT - - 250 +2 us Not su bject to PRQ-398

(1/fowm) production test -
specified by design

Fail-safe to active delay LFAILSAFE2ACTIVE | — - 250 Us Not su bject to PRQ-855
production test -
specified by design

HIEEM 20 Rev.1.00
2022-05-03
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5 BN (GPI)
5 BEARBAN (GPI)
5.1 BRI 451

Za R AT ERRNSIBIGPINOFIGPINL, GPIN AT A{E
o BEEIRSIINEERVERFIN, T FE HSLIZEOBI TR ER M
o EIETIARER ADC ZERE SRR, BTN NTC/PTCNE
BEERDAESHNHRNES R UEHSHBERFHPWMARIBES

5.2 5 E2 PN

HIRENERBFIANE, GPINn 5IHIEM T — 1A THIZIEE, HARTHERE /rh EXo

FEINTE GPINO L ABRINIEE, B7E7E GPIN1 E2Z2 ., MR GPINn B{EEIEN, THIERBEE
H, % 5.5 FZFTR,

MR GPINNIRENEFHAN, NAILUERERIEGES[IHE TactivelZe MR B, XWHE MRS E!
GPINno BUEERBILUEEESHANSBEBRT (Vih) PWMEIANE G ZLL (dc_hi), EA GPINn IEAEFHE N

5.3 B

BIFRshIheE AT A F1E8E HSLI EOMBR T2 GPIN EHER PWM ES B HSLITEK, — a1
WARD— 1 RFrE I ERGHEE, XEHhHBEEITGPIND B OUTn BRETE X FETE0TPH,

GPINOOUTNn MAP - Group0 GPIN10OUTn MAP - Groupl
Ob aaaa aaaa aaaa aaaa Ob bbbb bbbb bbbb bbbb
a,b FIE X
50 g JEINKRMRET RIAERN BYThER B HH AR “17.. 5\ BRET EI AR BV THER

il

£ GPIN #PIRET R — M6 MNETIHECES, B MBS YIEN 8. EILEFMIEOTPH, GPINO H=tbACE
582 T EHRE,

YR GPIN BRETEIFE— oUTn, MIFE GPIN EXRGE L ZEHHITHS,
AT RRETILEZE R, GPIN1ON FEKREHFLL GPINO ON FERESHIML LR

jvaz=haR]
GPIN1 BFBUERRNZELTIhEE, HEF oUuTn EEE N 100% 5= EE GPINO B TFRUERIELTIH
fE, HP oUuTnECE N 6% H=LE

7R6 Rz ARl

GPINO (tail light) GPIN1 (stop light) Output duty cycle
Low Low 0%

Low High 100%

High Low 6%

(REETR......)

HIEEM 21 Rev.1.00
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&6 (&) RATRG

GPINO (tail light) GPIN1 (stop light) Output duty cycle
High High 100%

ABHIRIR T RABRGPINZUEMHSLIEUE Z BB S EEE R

R7 GPINfLELRECE

Output GPIN GPINn_WRN HSLI_WDT Priority configuration
mapped

to GPIN

no - - not triggered | HSLI

no - - triggered Fail-safe (OTP)
no - - disabled HSLI

yes static low - not triggered | HSLI

yes static low - triggered Fail-safe (OTP)
yes static low - disabled GPIN, output OFF
yes static high - - GPIN, output ON
yes PWM low no not triggered | HSLI

yes PWM low no triggered Fail-safe (OTP)
yes PWM low no disabled GPIN, output OFF
yes PWM high no - GPIN, output ON
yes PWM low/high |yes not triggered | HSLI

yes PWM low/high  |yes triggered Fail-safe (OTP)
yes PWM low/high  |yes disabled Fail-safe (OTP)

AR WEMGPIN IE#I3Z#R[O]HSLI #24, TFZEDC_SYNC Wi /a4# FIR G EHI L= .

5.4

b1 tH fsERE

WNRIB L OTPEC B FEE (OF) 45, M GPINO BERHEZRFEIXEHEK, R GPIN0=“F", ML I
KIGBEA; R GPINO={KEFE”, MZH,

“B B IRTSE Z] VGPINO 2V, B INET55.6 R ABIPWM ZRESBIIRIAT . “REBF RSB
VGPINO <V, BRET55.6 FEIARRY PWM ZRASRYIE BT, ERETHREXT T LA TFIE RTCRK

« 0OUT15, AA{EERRnBY
«  OUTO, EADCDCRIREE(ER.

5.5

LV TDN

GPINs B] LATEOTPECE ARG NS B FINBEENE (FIZNAFIMEBNTC/PTCRENE)
R GPINn ECE RGNS B, THIZhAERFREZER,

HiEFM
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5 BN (GPI)

GPIN ADC MEEET 7.3 iR,

5.6 GPIN PWM fi#f5

GPIN B] LASRRBTE SRR FI fowm_cpinn BIHRIN PWM {55

o EB=bdeo #KN A OFF BUEDK

o G=tbde w89 ON BUESK

o I ET R deo Bdew #AEIN A FEFH BT HSLI $%MA8K ERRn RS

B LB EOTPEC B &N GPINNK S S 2 FGPIN fiZhg,

EECERENAE R T, GPIN ZE4RE (GPINNn_WRN) 83T HSLI fi H RS F T S EPWM.DC=100%;EE ERRN 3E
kRE

EHELZLERT, BIERTEPWM .DC = 100% &5E ERRN FIR & HIEIR S,

UHEEERREEMN N0 (TIREZ L) BY, =RE ERRN EAY GPIN E&,

ARE %/%%Xjﬁﬁgﬁﬁg%ﬁfﬁﬁ%/ﬂ%ﬁo EGPIN EEZ/m, ZALFER T GPIN PWM BTHTFR 2T
ON #:Z,
1EHFE LCU BIBE#E HWCR MEF# GPIN_WRN #7%.

SRR IR 1 GPIN 5/ FEEITH], ##.H GPIN SZESEEENEZEE 10 us F1/fPWM 2 /E]F97E 11 Z LY K #E/E]

BISIE,
gﬁif)‘z"’%ﬁﬁjféﬁ% TYZEHES1LE GPIN 288 (GPIN_SHORT), M3 KB F T FAULT (7
A
&

Fault [ OFF Fault ON Fault

»

dcHI@min  dcHI@max 100%

0%  dcLO@min dcLO@max Duty Cycle

Ee GPIN PWMfEHS 5 5
5.7 B
*s ST

Vs=6VE 20V, T,=-40°C E +150°C, FrAH[EEX T, EREBERWE 2FF~ FRIEZHEIRA) . B
BI(E: V=9V, T,=25°C

Parameter Symbol Values Unit Note or condition P-

Min. Typ. Max. Number
GPINn
Input low voltage ViL 0 - 0.8 v - PRQ-407
Input high voltage ViH 2.0 - 5.5 % Internally clamped to | PRQ-408

5.5Vifthe input
currentis < lepinn

(REAKTR......)

HIEFM 23 Rev.1.00
2022-05-03



TLD7002-16ES o .
Datasheet I n fl n eon

5 BN (GPI)

=8 (%) =BSFHHE

Vs=6VE 20V, T=-40°C E +150°C, FrEBEYEXTFH, ERERNE 2FrR (RIESHIRAE) . £
BME: V=9V, T,=25°C

Parameter Symbol Values Unit Note or condition P-
Min. Typ. Max. Number
Analog input VaiN 0 - VDD+0.3 |V - PRQ-409
voltage range
Input pull-down Ipp 3 10 25 UA Veen=5V PRQ-411
current
Input leakage current |/, -10 - 10 UA Vern=5V, PRQ-412
configured as analog
input
PWM fi#H5
GPINn PWM decode fPWM_GPINN 255 - 2000 Hz Not subject to PRQ-670
frequency production test -
specified by design
Input low duty cycle dcio 12.5 25 37.5 % Not subject to PRQ-671
production test -
specified by design
Input high duty cycle | dcuw 62.5 75 87.5 % Not subject to PRQ-672
production test -
specified by design

HEFH 2 Rev.1.00
2022-05-03
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6 IR
6 ThERL
6.1 Y

o 16 NMEHINERE

o PN EPWMIESHIZSEEN 100 HzE 2 kHz, BFLEDIEN

o 16 MR FIEE AT PWM 312, BE 14 U ATEOPR

o —NAJECE 5 ABIERE, FBFNE EME FIEBRRBEMN

o IEHHBHRE

o BRI HRIP

o B R IREEUHITARIP

o 16 MR 6 UL ES B EBIRACE, SEEIM 5.625 mA El 76.5 mA

6.2 BB NoiR{E
58 H 4% TG Lt — ™ B Sk ) BT D B 6 A48 BB our ELFP PR BRI BRI BT B3 E TR @iT OTPEY, HSLI BR &
TRSTRENEE B ERY:

xRo M BERICE

Iout Step lour [MA] Iour step Iour [MA] Iour step lour [MA] lour step lour [MA]
0 5.625 16 23.625 32 41.625 48 59.625
1 6.75 17 24.75 33 42.75 49 60.75
2 7.875 18 25.875 34 43.875 50 61.875
3 9 19 27 35 45 51 63

4 10.125 20 28.125 36 46.125 52 64.125
5 11.25 21 29.25 37 47.25 53 65.25
6 12.375 22 30.375 38 48.375 54 66.375
7 13.5 23 315 39 49.5 55 67.5

8 14.625 24 32.625 40 50.625 56 68.625
9 15.75 25 33.75 41 51.75 57 69.75
10 16.875 26 34.875 42 52.875 58 70.875
11 18 27 36 43 54 59 72

12 19.125 28 37.125 44 55.125 60 73.125
13 20.25 29 38.25 45 56.25 61 74.25
14 21.375 30 39.375 46 57.375 62 75.375
15 22.5 31 40.5 47 58.5 63 76.5
6.3 HSLI B _.I'Eaﬁzfﬁll':ﬂ%/m

63481 th BB it lour R AT LUEBIE HSLI TEANIA IR, OTPRIZM BRI BUERN T HITE &,
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6 ThEEL
6.4 PWM &5 28
6.4.1 PWMZIHRE

BHFERABESPWMINEENE N IIRAH FHITIRIE

¢ BPMBEEE—URELTH

o —IE2FPWMIRE

o —E2FPWMIEIE

234-7E <tON BY{E) NIRIBE NEIE _EAY HSLI IEKER GPIN 15 KIRULER o
ZIEREURATFPWMIAERMMEMZE (IRIBUTEMAT) ton=1/fewmtn*tens

6.4.2 PWMSHAZE

PWM 5| ZRA—NMEEEOTPHRE PWM SIZERIGE fowy IB1T. ECEFBNEE 100 Hz & 2 kHz SEEIA 50 Hz #1 60 Hz
BIEEK, SNTFERFAR:

&10 [Gi=wntdl

Step |[Frequency[Hz] |Step |Frequency[Hz]
0 99.90 8 662.08
1 200.32 9 723.38
2 239.65 10 781.25
3 300.48 11 899.50
4 359.78 12 1199.00
5 399.89 13 1502.40
6 539.03 14 1799.00
7 600.96 15 1997.00
6.4.3 PWMAEZLL

PWM35 | 2R 161 I AV rT BR B AU BRI TTHIPWM E = HIRE , ECE
o BT HERSER P oTPEE

o HSLHZOFECE B

¢+ GPINn E¥EHINET55.3FmR

BEENETLLESRE PWM BRI A FIhERSE, H0, MNRTHEH HSLL. HEZEENE GPINn
EHIf AR, NIhEGHETHTURBSE—"PWMER (1/fun) ZEHM.

6.4.4 PWM S FLHELE - R TREXR

AR BRI UEE N

) gg ;Déc_’_‘2 L%DDATE BYFELRM 8 i S TLLECEMIDLC =0x4, X N58(UEER X, HES4 D HERTETE
D =2 Dc:u PDATE ##174% 1414 {1 5 == Eb EC & WA DLC=0x6,

ERNBREXRENXA:

HIEFM 26 Rev.1.00
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DC_14bit = 16383 * (DC_8bit/255) /gamma , Hth gamma &7 0.4545 , HELEREEENH REE, B RR I
TFiR o

DC_14bit ... 14 UFRTHI =L

DC_8bit... 8 (UK G =L

non-linear DC configuration - Power Law

100
90
80
70
60
50
40
30
20
10

0
0 16 32 48 64 80 96 112 128 144 160 176 192 208 224 240 256

DC_8bit code - Input from HSLI

Duty Cycle - Output (%)

7 BEXR-suUH 141

6.4.5 PWM 48 #

;wg_?%%%%#—ﬁﬁﬁ%&owqﬂ H2BE 5 PWM B ERE. 81 IFRRMEHEEMERTLLEZOTP
yﬁ%%ﬁﬁi%%%ﬁﬁ » WOUT, &R teus=n *nesy *1/fomnFTia, EHH n=0 E 15,

MERABMUEWREEA, OUT. F50UT,. BFFTH. MMMERWT B8 Fimo
5B ERES14 AT SEES 95 UEX, NIRRT, XSBAEMIESTEENne B FPWME R,

+11 mZ L SHEBANEXR

bit Duty Phase bit Duty Phase
cycle (14- shift (5- cycle (14- shift (5-
bit) bit) bit) bit)

13 X 06 X X

12 X 05 X X

11 X 04 X

10 X 03 X

09 X X 02 X

08 X X 01 X

07 X X 00 X

HIRE M 27 Rev.1.00
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PWM.OUTO

(phase shift disabled)

PWM.OUT1

(phase shift enabled) %

PWM.OUT2

(phase shift disabled)

PWM.OUT3

4 tPHS
(phase shift enabled) | — "

tewm= 1/ foum

A

ters

Y

tpus

\

time

s

v

303 PWMBX S # Rz B Fr B

6.5 ThE

é&%ﬂ—/\%ﬁBEEBHEESF@I— B BRI 5D S2 SRR HI BB Th A B
OUTn"'l ?ET EH'JII:EI EE;)ILIOUT =loutn +loutn+1 » EEPIOUTn+l ,i‘l“_{i%ﬁbﬂﬁix_:tu 4

B LB R IThE

F i @& OUTn Ak 2R kai i@

outes B Bo = Vourn> Voures i T Tour = loutnss - 5.625 MA B Ioymn =5.625mAc 2 Vourn EFHBY,  fournS 1 ournns Z

MERFTFARZE

ShEBER PRIEIE =R R A A

F OREHHBEETR:

+F12 FRHEEMR AL EE
Primary Secondary

ouTo OuUT1

ouT2 ouT3

ouTs ouT9

OuT10 OuT11

IjJ i_%_iﬁﬂ ﬁl\uil {E VOUTPS?HIE_I-E

%FE?U QvouT_ps o

i 2 I OTP HFeHTHRIZ, ZEFREE 4 T

, SATFR, STNEESEN

F13 VOUTPs_mEEE*/Fg

Configuration step Voutps_hi

0 2V

1 3V

2 6V

3 10V

IWEHHEEBIOTPELER .

IR 28 Rev.1.00
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Vieo
W
\\
N
OUTn+1 OuUTn
Power Shift
@\L Control @\l’
I |
P
B9 IhEEBIRE

IR AMETUSIERE A, NIEEESETRT A,

BffE AR EENAEEN AN, METBE0TPERSFRHRE,
RBEOTPR B 17 38 MR B J 8/ M.

6.6 HEmHECE

BEALUSFIE R AHBER UM ESNALER, MEREEE INEE,
6.7 Pt £

R BT BRI
B RABIT oo MHEE, 3 EEEREET snos BT HB AR S TREF 7,

LCURT AR5 RS F T A OVLD 7i&, WAILUEHE READ_OST 8 BUEERESFT OUTn, A
3B LCU BYBAHA HWCR MHAIASRPES, OVLD tnE5H0ER.

6.8 FAFEER

6.8.1 B R AR B R AR AT IR A

MERREEAREENEREANRENMHBERARET ITR) o HT2Twdd, SN ELEFFS
MPREER, HE T X5, HA

Ioutper =  Tout — (T — Tystart) X kper (1)

HIEEM 29 Rev.1.00
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(Iour — 5.625mA)
kpgr = —2- T (2)
JDER

TJstart=T sstop - TJpER> HThneeBEER, FHEMHEIEOTPH,

TJoe LB 3 (UFFRHITHRIZ , BB S MR, TR, 8—FHRENG o -

+R14 PEIECE

TJoer step TJoer temperature
0 20°C

1 30°C

2 40°C

3 50°C

4 60°C

PRETHEER] LUBS OTPECE B A A, MNRARTUFHERIA, NINREHFERAT R,

loutA

TJstop- TJDE5(4) TJstop-TJDER(0)

......... °
.

TJDER

[
TJstart TJstop TJ(ABS) Ty

B 10 FAPEER

MR —FERR, HSS Sl Sasa FHITE RS,
REEHERS BRSNS, HIEEIUATAEERE,
%%g@%%iﬁ%ﬂ@ﬂ%ﬁ%%%&%%ﬁ%¢Hﬁwﬁo%#Ems%&%ﬁ%ﬁﬁmﬁﬁgﬁﬁ
£ AR T RIS B BT 2 T A B,

6.8.2 {653 GPINO FH1THBE M

W ARARYE GPINO ERYRBEIR M ATECE RV tH B IRE e S Vormo = Vorrstan Y, B MRILHRFF IR LM RRRER,
BEIAEIV oer_stop , HH

HIEEM 30 Rev.1.00
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Ioutper = Tout — (Vepivo — Vper_srarr) X kper 3)
kper = (Iour — 5.625 mA)/(Vper_stop/VpER_START)

VDER?start*uVDER?StopTEEéEIEEEE,\J b #ﬁﬁ%& OTP I:Flo

GPINO FEENIHEER] LUBIZOTPECE R S A, 0 GPINO PREFE TR, NITHZRENE AT B

lout A
VDER_START VbEr_sTop Verin
E11 GPINO%E L BB AP B 14
6.9 Pod FE SRR

ML EE NI HRESHATEES R, BEREEERMNEDR: 1)BEN2) BRI

1. BMEXA (BINELE) | RERAIHEFHRE, BHRFRIFEXARSES, BEEFREFXARS, BEINA
HWCR.RESET_OVERLOAD H T KT T)ss) -THYS aes) o

2. Eﬁt*ﬁfﬁ yD%TJ TE\E:_FTJ(ABS)-THYS(ABS) ) mﬂiﬁﬂjé&?’fﬂflﬁ$1¢lﬁﬂﬁo %TJ TE\E:_FTJ 8s) = Thys (aBs) Ej: T:E
A HEHZEEHFE DC_SYNC T GPINn = "high" 47 Be EFH B 5.

] LUEE HSLHEOAE D RIRm R R E ERXIT .

ERMEIRFERETR, ERHAER HWCR.RESET _OVERLOAD i&BEHUE EHiARE OVLD, BEEHMIAFEEN
(HHPEERREEMNN 16, RIHINE oVLD =BhERR) BRI

6.10 IEEMREAFXIER

WEREHAR AR MO RENIEEMREFXEX (RIX) , HhABMXFRFE LU PWME H B FH B i
FENXUE 12 FiTo
EEAXERXRIIAEE, rJLUBEE HSLHZEOE XA IRER,

HIEFM 31 Rev.1.00
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PWM.OUTn
Jour & B toN_fast/normal £ toutnPw -
90% of lout
(difdt)en (di/dt)orr
10% of Jour torr_fast/normal
—— N N— .

=12 MR FE X
6.11 BSHE
&15 BHSHFE

Vs=6VZE 20V, T;=-40°C E +150°C, FREE[EHETTFH, ERERMNE 2R BRIESHIHHEA) . H
BIME: Vs=9V, T,=25°C

Parameter Symbol Values Unit Note or condition P-
Min. Typ. Max. Number
R
Output leakage current | loyt | eak - - 3 pA T,=85°C, PRQ-428
Vour< 20 V,
idle mode
Output leakage current | loyt | eak - - 7 HA T,=150°C, PRQ-429
Vour< 20 V,
idle mode
BmHBEREENERTERE
Output current Alout 25 -5 - 5 % T,=25°C full scale PRQ-430
accuracy range, where 10.125
mA (code 0x4) < lout
<76.5 mA (code 0x3F)
Output current Aout -10 - 10 % -40°C=T,<150°C PRQ-431
accuracy full scale range, where
5.625 mA (code 0x00)
< lour<76.5 mA (code
0x3F)
Output currentripple |Algyt -1.8 - 1.8 mA louTn_tPwMn-1- PRQ-436

louTn_tpwmn, OUtpUt
current difference
between two
consecutive periods

(REAKTR......)

HiEFM
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®15 (&) BSNS54

Vs=6VZE 20V, T,=-40°C E +150°C, FRER[EHET T, ERERWE 2FrR PRIESHIRA) . H
BUIE: V=9V, T,=25°C

Parameter Symbol Values Unit Note or condition P-
Min. Typ. Max. Number
Output current loutnJoutns1 | -5 - 5 % (loutn - laverage) / PRQ-434
channel matching laverages
10.125 mA (code 0x4) <
IOUT <76.5 mA (code
0x3F)
Drop out voltage Vor1 - 600 mV T,=<105°C, one PRQ-435
channel active, loyr=
90% of 76.5 mA (code
0x3F)
Drop out voltage -all | Vpg i - 850 mV T,<105°C, all PRQ-604
channels active channels active, loyr=
90% of 76.5 mA (code
0x3F)
Power shift threshold | ayout ps -0.1 - 0.1 \Y two adjacent channels| PRQ-689
voltage accuracy OUT, and OUT..; are
configured for power
shift operation, where
n=0,2,8,10
PWM 5| &
Number of PWM Npwm 16 - - - - PRQ-437
channels
PWM frequency fowm 99 - 2020 Hz Not subject to PRQ-438
production test -
specified by design
Duty cycle resolution | npc 14 - - Bit Not subject to PRQ-440
production test -
specified by design
PWM frequency drift foRIFT -1 - 1 % -20°C=T,<125°C,not |PRQ-441
subject to production
test
PWM phase shift NPWM_PH,Res 5 - - Bit Not subject to PRQ-442
resolution production test -
specified by design
PWM phase shift NpsH 0 6.05 % Not subject to PRQ-688
production test -
specified by design

(REAKTR......)

HiEFM

33

Rev.1.00
2022-05-03



TLD7002-16ES

afineon

Datasheet
6 IhEL
®15 (&) BSNS54

Vs=6VZE 20V, T,=-40°C E +150°C, FRER[EHET T, ERERWE 2FrR PRIESHIRA) . H
BUIE: V=9V, T,=25°C

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

PWM Hgith Bt
PWM turn on time tonfast - 300 900 ns fast switching mode; |PRQ-443
(fast) lour=90% of 50.625 mA

(code 0x28);

see Figure 12
PWM turn on time toNnormal 15 20 25 us normal switching PRQ-444
(normal) mode, /oy=90% of

76.5 mA (code 0x3F),

see Figure 12
Currentrise slew rate |d//dton 24 - 4 mA/us | normal switching PRQ-698
(normal) mode,

lourrising from 10% to

90% of 76.5 mA (code

0x3F),

see Figure 12
Current falling d//dtorr -4 - 2.4 mA/us | normal switching PRQ-699
slew rate (normal) mode,

lourfalling from 90%

to 10% of 76.5 mA

(code Ox3F),

see Figure 12
PWM turn off time tOFFfast - 300 900 ns fast switching mode; | PRQ-445
(fast) lour=10% of 50.625 mA

(code 0x28);

see Figure 12
PWM turn off time toFFnormal 15 20 25 us normal switching PRQ-446
(normal) mode; loyr=10% of

76.5 mA (code 0x3F);

see Figure 12
Turn-on time ton - - 5 ms lour>90% of PRQ-679

desired output current
after DC_SYNC frame
at fowm =300 Hz and
trus < 100 ps

(REAKTR......)

HiEFM
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=15 () B

Vs=6VZE 20V, T,=-40°C E +150°C, FRER[EHET T, ERERWE 2FrR PRIESHIRA) . H
BUIE: V=9V, T,=25°C

Parameter Symbol Values Unit Note or condition P-
Min. Typ. Max. Number
Turn-on time (GPIN) ton - - 5 ms lout > 90% of desired |PRQ-834
output current after
GP'N:"high" at prMZ
300 Hz and tpns< 100
HS;
GPIN
encoding
enabled;
GPIN is processed
after HSLI
communication is
finished
RIFFETE
Thermal current ATJDER -5 - 5 K Not subject to PRQ-451
derating accuracy production test -
specified by design
Thermal TJstop 155 165 175 °C specified by design PRQ-452
current - not subject to
derating stop production test
temperature
Thermal T j(ABS) 150 175 200 °C Not subject to PRQ-449
shutdown production test -
temperature specified by design
Thermal Thys(ABS) 5 10 15 K specified by design PRQ-450
shutdown
hysteresis
HIEEM 35 Rev.1.00
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7 HE Iz

7.1 sk

Zes N EHEIEE ouTn £/ T /LN A E IR ThEE

o TAEFFERRRT (OL)

o EMBEESERNEIRER

o EBE0LED FZEEAQM (SLS)

o FEHESREYE HEE 2 Bl A2 B

* VS, GPINn. VLED. min(VvOUTn) 1 VFWDn F9%{F & iR
»  ERRnRI%, WIRBHENE

o OEREENEEE. RE. SiEHERITH

7.2 VFWD ;I 2

Z 2R IR Ve BEERIIREGGE IR, ﬁj\w¥$?§’nVRES,Hi , HouTn BxHTE (tournew ) BT, AIE@IL HSLI O
17iRIA]

¢ toutnpw™>tdiag_diy*+tpiac_on (ANRFBNRIZEZEEHE OR)

o HBEMIEXE,  toumewtaag ayt N *toneons HF, NZFFXKFEAMIZEMNFCRNBIERIEL

==Y
Vewo TE X JIViep -Vour TiVs -Vour » BERBURTFZEEOTPHINAEEE. FIE 16 N Vi BIEMZEIIIZIREF M
OUTO 2 OUT15 TR, PIRBEEt g oy ZIEFFHIAREE, ERTEtonconZ/ERIH , WEILZFITR.
R MELREE 2 BIIEMEREZE, m”ﬁ%ﬂl’diag,my o
NTRIEIEFBEBRMB L BERGE, MAIERIZE S tons >tdig dy + 2*tome on o

&1 PWM BHARIT R AR E R, MEUER T BRIVALIDIRS R, RIGEMEE L

A

i ) sample ) sample | sample ) sample
conversion state dle | "5uto idle OUTL | OUT2 idle ouT3

tdiag_d\y td\'ag_cn r::Iiag_:lly' tdiag_am tdlag_on td\ag_dly tdiagfcn
< - = -
P-4 g 4—»> |4

PWM.OUTO
(phase shift disabled)
PWM.OUT1 tons
(phase shift enabled) %
PWM.QUT2
(phase shift disabled)

PWM.OUT3 _I .
27
(phase shift enabled) — =

time

Y

A

E 13 5 pwM A HONREIZHN FE

7.3 VGPIN | &

ZZR IR Ve BBIERIIEINEI N TR, SRR Nvresio > AIIEIT HSLI ORI, 235X Ve IH{TRIFEF
G LERTEMETE VGPIN H1E28H, MEUEBE T A VALD ITEREES, ZInEEIRITEREE (L

AR R AT T RPN,

HIEEM 36 Rev.1.00
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&16 FERMSHEBEENXAR

> 4 output channels enable phase shift

= 4 output channels enable phase shift

sampling requires one PWM period

sampling requires up to 4 PWM periods

7.4 VLED ;M| &

ZES IR MV e BBERMEINZEIEN TR HE, RN NVRESHi » AI@E HSLI#ZEOAE), 285X Vi B THREE
HIGERTFMETE VLED FE2eF. MEIERTHEN VALID IfERT, ENERESE

AR REFRRT FERFPIEEIE,
R17 RERMSHEBEEN XA

> 4 output channels enable phase shift

= 4 output channels enable phase shift

sampling requires one PWM period

sampling requires up to 4 PWM periods

7.5 vs &

Zas iRV BENSIRIEIFEZW, DR Nnvresn» PIEE HSLIEDAR, 284 3TV o HITREH
BEREFMRE VS ERTEFSESP. FHERETEMN VALID iiERT, R GERESE .

AR R AT T RPN,

=18 RERMSHEBEEN XA

> 4 output channels enable phase shift

= 4 output channels enable phase shift

sampling requires one PWM period

sampling requires up to 4 PWM periods

7.6 B/\VOouT &

ZERHEH 16Vour BENENSIVERINZIF M, DYERN N, FHEE HSLHEROS R, &3S
PWM RBIHRSS 8/ ME (Vourn) PWMEHT—R KT, HREREFMEEERTFHRT. HKEEITA VALD I7E%
HIES, REGEREREL

A LLEE OTP ERE NS OUTO MBR/IMEIT B RKiE, XAIFEEA ouTo Y9N DC/DC/R IR RIRILRS, BT
VARG | RIAYEE &,

2 OUT15 FAfE ERRN 5IRiIEY, ©RMERERIMETEZS,

7.7 BESRIE

LCUR] LAEA OUTO RIZTHI N ERFa R B8 R IR AR RV EE . X MF MR LUBT OTPECE RS, WMNRBNIE
EEE N RIEREZE, ML TIZERINES®ERK

o Hbg=/) (VvouT) ME

o FRERSAEHET

o IEFABEZSE (VFWD_WRN)

HIEEM 37 Rev.1.00
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toh, @B VFWD I 172 RF5H L EE VOUT A2 E A BE VFWD U EIERERIRBE,

7.8 FF B8 G2 it N

SBHKNE AR, WR

v HHELTONKESE

' Vourn =VoutoL_th FFEEBIT Naebounce IELE PWM AR, #HE
v VsxVorn eshod B FVS X IZHTFH B

* Vieo=Voen_threshod» AT VLED $8XK12H#f

AT (OL) HEERSFT OUTn RiRE, MRIZAN, NES ERRN kS, ERARE LCU RIRAHH
HWCR MIfIAERFE/S, OL AREHIEER.

7.9 EA 30 LED %3 8& (SLS) &M

LB IRIE Ve FE RS RIBMH B2 1> LED £Z2& (SLS) #2ill, W15

v 0 <Vrwon=Vsisthm > FFEERBIT Nuebounce LR PWM EHA, EHA m=0,1, FTRNIZHTELH AND
¢« OUTnBKHEEEFRFS VRWD EMME, HE

v VeVornmesnod B TVS HEXIZHIH A

' Vieo=Voen_thresholds FA T VLED MXIZH,

T ERIABY SLS BIMEEREV sisi miBITOTPERE , FEITEEUERI T HSLI L 256 NP IEM oV EE A
20.067 Vo

SBHLUBEBEREFT oUTnIRE SLS =4, WNREHA, NEE ERRN. {FARE LCU FYBRHE HWCR MIfAIAKK
FEf5, SLS ArERE#IERR.

7.10 OUT_SHORT _WRN. CUR_WRN. DC_WRN. VFWD_WRN &%

SBHRIE VAWD I, EHHERESFETNBEERSET oUTn RIREFERIEAEE (VFWD_WRN), HNRZEEMH
89, M&@id ERRN. VFWD Z& (VFWD_WRN) BIETEMETE OTP H, 1 Za] LUER AR RIRY RGNS | B 2 TIRR
REBE: VSFIVLED, TEIZHTLH OTP FESHRTIEREMFEANRNBHAN. WRIEFBEXEERET ndbounce, M
VFWD_WRN.OUTn EfI7E HSLIBEREET oUTn Lo IR E/DE—IVFWD_WRN.OUTnI AEML, MiZ
VFWD_WRN{IERIE RS FHHRAENL. FARE LCU BB HWCR M7ERR VFWD_WRN 1RE.

OUT_SHORT_WRN #tRE&ERTABEREIHE Z B F]BETFZ1EREER . TEBERSET OUTn HIRERR, MREH,
NI5&@33 ERRN IR, WERZE/DE—- OUT_SHORT_WRN.OUTn i RNENI, Mi%Z OUT_SHORT_WRN {i{EHaH
REETHAEN. AILUETOTPAE NMaH RIS A OUT_SHORT_WRN, OUT_SHORT_WRN @—1MN& £
M, Z2FMEFIE T IFMBIRIESR M

NR ton #8100 ps, NMEERIREN S ON RS TENEXRBLHBEE FMNIATER. XHANBEFAZS
1%, WRIELE n_debounce AEARNIZZINERBETFOTPIEERMRELSmMA (BRAE) , NSREEREENE
CUR_WRN,

BEXHUTESRENESZER, BBABF Fit.

NROTPEEMEFFHART 14.625 mA (o 1K=08) , HIHRBZFTSREBIMNBRESITE B
OTPHERERENST 15.75mA (T K =09) , LEBEREINVERE ST

HIEEM 38 Rev.1.00
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CUR_WRN fEBEREFT oUTn BIRE, WIREHA, N5@T ERRN RS, MRZE/DHE—1CUR_WRN.OUTnfiI N
B, MZCUR_WRNAEHMHREFTHRAEN. FAXE LCU BEAH HWCR MfRIAZE SR, CUR_WRN IR&
B, EMNIOTPEE I 2 7EERRN MiH R H I ESEIRG . XA TR 1N F AR RN e Th =R EN £
FERNEE,

f£i8id GPIN =48y, SZTEEES (DC_WRN) B8/ IhERGHIBEN ST S50TPHEF#EN Bim# TR,

Z £ DC_UPDATE I5 215 HI— MEEE. BIREELE Ndevounc AR G = ELIREKRF20% o

DC_WRN.OUTn TEIBIEIRESF T OUTn LIRS, WREA, NiET ERRN RS, MIRELVEHE—1
DC_WRN.OUTn{i A&, MiZDC_WRNAIEHHKREFTHHNE(L. DC_WRN IRERFHIERR, TE@Ed
BEMMIAE S T

kB LCU B9 HWCR til, 30SRRZFE DLC=0x4 (8 iIA&=() AU DC_UPDATE, MHBFTEEXR, WHKRESFETIERIR
&£ ZHMY DC_WRN, ERINFE{EFE DLC=0x4 BY DC_UPDATE BZ2E& DC_WRN, WSEFEZE DC_WRN Z2H%, MIERIN(E
FA DLC=0x6 BY DC_UPDATE,

7.11 i HT4R
B RESRE D ER— M2, LUEEMAREERE,; SZBEMSLSEERE,

OUTNnDIAG £H

Ob aaaa aaaa aaaa aaaa

EX
“«0”.. B MRSt EIZH0, VSTENLEDREPAREE
«17. W BRETRIZE1, VLED{EANLEDfA EHPAIREEE

7.12 AR BN EEIE

LR MER B AT E XM BIAILED A EHFE (OL. SLS. OVLD) FERRn REZBVIGHITN. BILUILEE
TREOTPHISEKRIEEIRAIE

%19 WEEE

Fault management configuration Device power mode state change

0 (default) no state change

1 change to init mode (power stages are turned off)

HIEEEERRE REEEEER TER.

MRHEBEBENMN 1, FHHIBFIHEAZEKE (OL. SLS. OVLD) B ERRn, MIZREHREIZZE INIT, XiF
FrEHY, FESRITERRIAEE. HEZE (CUR_WRN,

DC_WRN, VFWD_WRN, OUT_SHORT_WRN) A&l & INIT 5532, BRIEERRn TEOTPH#EH. ERE—MBERT,
INIT 032 F ERRn R A L. INRHKFEEEE([ 0, MTEOL. SLSFERRn UER FASXHAME, HEZS
HFRSUIEE] INIT,  LCU AT LURIEN 212 M SRBE fa SR 2 RS E  Aviai o

7.13 B EERIABRE

AEMEERRIABREESFNE, AEEMREIHETNRILH. XA TREREE RETIFE,
FERFEREE XA, XAV HRIERRE A EFERER. EFNHIABBREE2TMER

o INITIYER, FRBEIBEYXHAF

o EUEMER, BERRRH AT

MREZELUTER, NRITEFRRIAERR

IR 39 Rev.1.00
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v HEEEREEVNUHEA
o TERT— N BUEMER R S HEEE
SHEHINFIERERNEREE, FESRSFEMATHR INTHE, BHXE INTHEEDFEL eondT 8o

TEHSLIFERIBERT, BUEMEXH DC_UPDATE 359l % , MEIRMtecono DC_UPDATE 3518 /B BREPEARE
UAFEFRIATIE. —B#ENECEMER, BEFEAH DC_SYNCIESH HKRIERIL, FHEATEN (2 +Ndebounce) X
PWM period) o

WNRIEIT GPIN EHiEITH, NIBUEMERH GPIN S EBEFfl%, TEIRBIEIN teconto HIPEMRE (OL. SLS.

OVLD) Etreconfﬁyéﬁqgﬁbizé&%o _Ei&)\i%yiﬁlzﬁﬁﬁs ;\ﬁmﬁﬁtfﬁﬂj%?]-ﬁ ( (2+ndeb0unce) XPWM}EJIH\H) ET.]-
18], UEFHHIAAEKIE, NREBHHIALIE, REISERTIRE INTMEE. MRIEBCE ON HBjBl 14N B fE
%, BT (ndevoncex PWMEER) BYE], 2¥MFHGRENSHREE himt

B LB HSLI EEFRIANRS ST ESTIREERHIAR IR,

AR EHSLINBRERR (%8 GPINn BUEIEXK) , [7E DC_UPDATE M2 &ifE B READ_OST MiliskEX £
(=

Open load on OUT1 ACTIVE ON : ACTIVEON

ouT1 JUIHHHHHHHHHHIHHHHIH!IIIIIIIII A
oumn | l

ERRNn
OL FLAG
RECON_FLAG
— RECONFIRMATION:CY.CLE -
4 i
HSLI commands
READ_OST DC_{JPDATE DCi SYNC DC_UPDATE DCISYNC  {DC_SYNC
Device Status ACTIVE X INIT ><A STIVE X INIT >( ACTIVE
— ¢ y y ¢ y
1+nDebounce PWM trecont 2+nDebounce PWM treconf 2+nDebounce PWM
Application Normal >< OUT1 Open Load X Normal
Status Operation OUTn Normal Operation Qperation
N
& 14 6 HSLI N FiNpEEFHIARHA
HUEF M 40 Rev.1.00
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Open load on OUT1 ACTIVE ON ACTIVE ON
ours | A LA L
outn MMM TN
ERRnN
OL FLAG
RECON_FLAG
—> RECONFIRMATION C¥CLE -
GPIN |
Device Status X ACTIVE >< INIT >§<ACT|VE>< INIT X&CTIVEE
1+n[‘eboun:é:e PWM treconf 2+$1:Debounc:; PWM treconf 2+n:Sebounce:I;WM
Application Normal >< OUT1 Open Load X Normal
Status Operation OUTn Normal Operation Operation
= 15 £/ GPIN Ryt EE PR E i A A
7.14 PH{ERE

RIEIZHTLA , 72 VS 8¢ VLED 1R EEEZMH T, BJLATE OUTn B MIEIESMY LED FFE&EE SLS B FEALE
ZER R —15 vs Bx B2 EREREM —15 VLED HBXxBVIZ M {ERERE, TR
=20 LT ERE &

Code VbeN_threshotd [V] | Code Vben_threshold [V] | Code VbeN_threshotd [V] | Code VbeN_threshotd [V]
0 0 8 5.017 16 10.034 24 15.050
1 0.627 9 5.644 17 10.661 25 15.677
2 1.254 10 6.271 18 11.288 26 16.305
3 1.881 11 6.898 19 11.915 27 16.932
4 2.508 12 7.525 20 12.542 28 17.559
5 3.135 13 8.152 21 13.169 29 18.186
6 3.763 14 8.779 22 13.796 30 18.813
7 4.390 15 9.406 23 14.423 31 19.440

2R ERE R BT FETEOTPH,
AEFIZWGER TRCEONEE (H=tt 0D>0%) . FREAIHH _EBYIE dc=0% U IEIREIRRE S, 15
= OUT_SHORT_WRN, DC=0% Bt e]FH, B LUBZOTPREAHTE,

AR B FACTIVE. FAIL-SAFE S{OTPIER,, B VS 3 VLED R FHE & BHM VDEN_THRESHOLD, MIZBRHTEHMEIRT
Fh{i 3R e VLED_VS_UV,

HUEF M 41 Rev.1.00
2022-05-03
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fEFRE LCU HIBBHE HWCR MERR VLED_VS_UV i5&.

7.15 I REFIER
ZERHRM T — NI B IS MT R RAEIER g0g oy, T FEFR:

21 T RAFIER

Code tdiag_dly [Ks]
8

16

24

48

96

192

300

600

N[O AN |W|N|R|O

BT RAFIEIRTFAETEOTPH,

7.16 hEIZEEEED
ZA IR M T — 1N A B E B2 AT 38 ndebounce; TR

*x22 P HTREFIER
Code Ndebounce
0 reserved

1 2 (default)
2 4

3 6

1}'\ ﬁi«é\l‘—*ﬁfj:sl'i-l_i&%gndebounceﬁjﬁﬁo-r PEE%O

7.17 ERRN & 7

B ERE ERIEBME, 21 S UREFRIZEES, W0E 16 Fimro
B Verrn < VERRN,thETJ , e ME] ERRN £44 B VS 5 VLED = F#H%AY VDEN_threshold,

HIRFAR 42 Rev.1.00
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TLD7002-16ES

afineon

Datasheet
7 A F LT
VLED VS
g
T ERRN
. ouT
BASIC+

=16 HE W PEMERIE
7.18 ERRN RE

% 2S1HAENSIEIT ERRN 5| BIIR S50 M B AY 2 E AP,
FR ERRN S| BEIRUS T RLEB IR cran TE<terrn =
o ZEBHATFVRAEEET SR IREENHA
o KNRIGEBERASKERES, FE
+ ERRN B&EZOTPE A/
% OUT15 FAfE ERRN RImBEY, LATRIZUtHZRR:

/v (vouT) £

v TR

v EPRILED FEREAQ

¢ VAWDES

' 12%5(11_ #H1T PWM H = LESHT

' DN St

o ARPEE Z B

7.19 ERRn IR &EXKIR

ERRn R & LA K=

%23 ERRn IR E IR FEIRTIR

Fault source group Fault Fault
Short description |Long description

Load faults OVLD thermal
SLS overload Single
oL LED Short open

load

Warnings CUR_WRN current too low
DC_WRN duty cycle out of range
VFWD_WRN forward voltage out of range
OUT_SHORT_WRN short to adjacent channel
GPINN_WRN GPINn warning

(FELETFR......)

YEFM a3

Rev.1.00
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+23 (4) ERRnIRERHERTIR

Fault source group Fault Fault
Short description |Long description

Internal faults UV&OV under/overvoltage of internal supply
IREF reference current out of range
OTP_CHECKSUM OTP checksum error
BIST_FAIL BIST failed
GPIN_SHORT GPIN short

7.20 HSLI IZBTinE AL 22

N BRI EEIRERREEMZinS, WERNFMIESM,
IR ZSF0 READ_OST 17:E55R 5 HWCR iy X &

Output status/READ_OST fields Clearable by HWCR Need HWCR to restart the output if the failure
disappears
oL YES NO
SLS YES NO
OVLD YES Based on thermal overload retry strategy
OUT_SHORT_WRN YES NO
DC_WRN YES NO
CUR_WRN YES NO
VFWD_WRN YES NO
OUT_STAT NO (since not latched) NO
VLED_VS_UV YES NO
GPIN_WRN YES NO
FAULT |Internal supply UV/OV NO (since not latched) NO
OTP checksum warning YES YES
Internal BIST error YES YES
Internal reference current YES YES
warning
GPIN short YES YES

FAULT AR5 R IEHPE 2 AU R A B8 440 F INIT 2§ FAIL OFF IRZS, HEILEATRETEEE HWCR B 6 PIi%E
WA BE GBS IS Eh B BUE S 14

LM HSLI [E$

Y HSLI ARt HWCR BY (fIANGPIN EZIRBA FE) A, AR/, LUR D EBESE 4,
VS ENAZRER 470nF EEA R PERE Vs EBIRS | B _E AR S B IE MM SR A S HFER X,

YEFM

Rev.1.00
2022-05-03



TLD7002-16ES o .
Datasheet I n fl n eon

7 RIS

7.21 B

%24 GO

Vs=6VZE20V, T,=-40°C E +150°C, FRER[EHET T, ERERWE 2FrR PRIESHIRA) . H
BB V=9V, T,=25°C

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

Open load detection VouT,oL_th 300 400 500 mV Not subject to PRQ-731
threshold production test -

specified by design
BRI &
Voltage high-range NVRES, Hi 10 - - Bit full scale 20.034 V; Vs, |PRQ-471
conversion resolution Vieo, Vour<19.75V
Voltage low-range NVRES, Lo 10 - - Bit full scale 5.496 V; Ve | PRQ-685
conversion resolution <5V
ADC Differential DNL -1 - 2 LSB - PRQ-476
nonlinearity
ADC Integral INL -2 - 2 LSB - PRQ-477
nonlinearity
ADC offset VADCoffset -4 - 3 LSB - PRQ-709
ADC gain error €ADCgain -1 - 1 % - PRQ-710
ERRNE P& R i3t
ERRn fault current IeRRR 4 - - mA Verrn= 0.8V PRQ-700
ERRn input threshold | Verrn,th 0.8 - 2 vV - PRQ-701
Bt Re
Diagnostic on sample | tpac_ on - - 20 ps Not subject to PRQ-687
time production test -

specified by design
Reconfirmation trecont 80 - 120 ms Not subject to PRQ-875
delay time production test -

specified by design
ERRN activation delay |tgrgn - - 2%town  |MS Not subject to PRQ-708

production test -

specified by design
IR 45 Rev.1.00
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TLD7002-16ES o .
Datasheet Infl neon

8 OTP
8 OTP
8.1 YR

ZERHFEE—RMOREZEES (0TP) REMBHIEEHRHLUTRE:
v 2% 1D MECER D BRIZET

v RIMRR

v CRC (fB¥F#RER) HBEFNLAIUIE—ENME

TR UTER P I 4 =R R S R R EEH I TS,

8.2 S

+25 BHSHFE

Vs=6VZE 20V, T=-40°C E +150°C, FrEBEYHEXTFH, EREFREMNE 2~ (RIESEIR
BR) . BAAYE: V=9V, T,=25°C

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

Programming cycles Npgrg 1 - - - One time PRQ-494

programmable

memory (OTP)
OTP programming Vs pre 155 17.5 20 v - PRQ-495
voltage supply
OTP programming trrg - - 64 ms 500 ps per 16 bit PRQ-496
cycle time cycle time; not subject

to production test -

specified by design

HIEEM 46 Rev.1.00
2022-05-03
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9 BEEIEAO

9 m{EEO
ZE IR R T A IEES IR SN HSLI, ELCUTT AR ZF— SN E N 8RHE RIS EE,
S23EIT HSLI RO TP TSRO TP{H ELI A,

9.1 i B-EERREAEO
9.1.1 BER

=RREAEDO (HSL) R AT SR ENANKRFED, BROKEEREETEBRASPIEEANE (8
RIEEP WA ERER) (R, ZMNSEIFEFIREDIUCEZE LUK CAN FOUCR 28, MM Eizissl N A
%gﬁ@ﬁ@ﬁ%ﬁﬁo BRTFHICEIRER, REFEAR, LHRERAZERD, NAIUKMKREHNE

9.1.2 FER

HSLI @— BT E MR ENBMNMASMAIEL, HSLIRILMER—FEE R JERVE OB T HIEE R,

o BIEN. MR

o BARZMIMNBES

¢ TRRZ3INEUIUMNM 1T BN B A RE

o WEEF

o HLP_INIT='0'BY, BaREFRINSEEJ 200 kbit/s 2 2 Mbit/s; = LP_INIT="1'BY, BalRIFEENSEE N
500 kbit/so

9.1.3 e )

EMEAET N FTAER:
—MRFFT
—DEHIBER

[SER 0 B n D ENBEEFT
BROZEN T MHEIEF T

— RIS T ERR:

\

17 hiiZE 4

9.1.4 HSLI ol j&] %ER

%3§ﬁﬁll\$ ("0") )Eléﬂ%ﬁiﬂﬁﬂfﬁj, HSLl Epjtﬁiﬂﬂii, EET_]-I\EH ttmﬁ[ﬁ]ﬁi&tframedly +—€o Iiﬁ%%gﬁﬁﬁ\ﬁ
é;zmﬁZI‘El.l%i%tbtframedlyEKEl\J ET_]-[E—.IO
Mt fE) %R AT ARHE TR @I OTPECE -

HIEFAR a7 Rev.1.00
2022-05-03
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|26 HSLIIE] ZER
Step tiramedly

0 50 us

1 100 ps

2 250 us

3 500 us

4 (default) 1ms

5 2.5ms

ZB MM B EEREIN RIS EMEER, AR ERNTEHERNTTIATE,
U2 OXFF 254, M MARIAGIFFIA3H4K,

9.1.5 MR R S 2% 2= A B jE]

MBI ENIERS, MULTE tow e BHEIRIIAR EHBIERBEER.,

9.1.6 BRAdERIZ WA BEBF T FER

TEERTINEBRIERSZ W AR F I FEE, XNEREMINMEN ZBI#FITHRIBEERmOEM, SRR
%%é?%ﬁﬁ%&éﬁ?ﬁﬁﬁ, BT/ EEARA (BIBFHRAN =EER. RBREIENRET, K1
RIS NS B F,

< Byte field >
o Q
d)\-é | Q>§-Q ——————————————————— Q){:\ I c)\,o |
18 BEAIEET RSB FTFE

9.1.7 HSLI BEhESERG
HSLI 3 N0 SEEINBTRIS R, RIBEVIER BSOS RS,

9.1.8 HSLI i FEE
HSLE A — N E] AT SRR AR SRAMERXE S, FREMNEEI6 M RLEIA, RN A EEMEE0TP

[e]

=27 HSLI (i By &
Step hgst

0 (default) 78,9

1 8,9,10

2 9,10,11

3 10,11,12

HIRF MR 48 Rev.1.00
2022-05-03
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9.1.9 HSLI B\ 155 H
&I AT IAN HSLI 248555, HEETNBNNER TS RSHENKER SIS,

HTE/ N Tt RIRREIBRBY HSLI 18R, B PIRFIHEAIIBIMAET I Bawo 10 » M E—RAINREAEI 1N
FH5, S0 BRI,

open window
typ. watchdog timer period two (WD_TIMER)
two
- safe trigger area
twp - atwp_Tol two + amwp_Tol
t >

E19 BB AE X
& ) BER A Atw(WD_TIMER) AJIRIE FRES OTP #1TACE
%+ 28 WD_TIMER B2 B
WD_TIMER two[ms] , where LP_INIT ="0' two[ms] , where LP_INIT ='1' AND device is in init mode
0 disabled disabled
1 20 60
2 50 150
3 100 300
4 200 600
5 500 1500
6 1000 3000
7 2000 (default) 6000 (default)

HIEEM 49 Rev.1.00
2022-05-03
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9.1.10 EBSIFHE

;29 S

Vs=6VE 20V, T,=-40°C E +150°C, FREBEENFH, IERERNE 2~ PRIESHIRAE) . B
BUIE: V=9V, T,=25°C

Parameter Symbol Values Unit Note or condition P-
Number

Min. Typ. Max.

Baud rate NBAUD 0.2 - 2 MBaud |LP_INIT="0"; PRQ-737
Not subject to
production test -
specified by design
Baud rate LP_INIT NBeAUD 0.1 - 0.5 MBaud |init mode; PRQ-880
LP_INIT =

'1';

Not subject to

production test -
specified by design

Slave response bus idle| ts idie 0.1 - 15 us active mode, OTP PRQ-738
time programming and
emulation modes,
fail- safe mode;

not subject to
production test -
specified by design
Slave response bus thus_idle 1 - 100 us init mode; PRQ-781
idle time in init mode not subject

to

production test -
specified by design
Timeout aywp_Tol -10 - 10 % Not subject to PRQ-820
watchdog production test -
tolerance specified by design

9.1.11 EH SR

9.1.11.1 #HR

mIREEA T MV AFEE, BEMRENATHERR, BEUTNTRENX. EVIBEKRMALCULS, fEH
BB MBS S . MV RZIE D EVIEKRMAF RIS S S HEFEEOTPRINEEIE#HITIE . MR
ENR a5 MANEEIEITED, W MAREENIEROUERERITED; &0 Ok 48 28

HIRBEWERY, BIUERIEZZIMERIFE ML ECHE—BYIthiE, LUBS S 40hsR, —MFERIMA
HNERFRIT BEY, XFSBFIEERNMIER—NERNEHE =izt E.,
M LCU B MAEER IR 4 AT AR ENIERMAZHKALRR, Bl

HIEEM 50 Rev.1.00
2022-05-03
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. [TEL = EHEZ -DC_SYNC
' B O T 75 7F25-DC_UPDATE
. IhERE N E X -PM_CHANGE
' FEFEHI-HWCR
' JHVIZ I -READ_OST
' ENFF2NAB-WRITE_REG
' IRENE 1785 A-READ_REG
[5)2F FR BT & {i - SYNC_BREAK
TEE’JF‘ FIE SR T WD T RS ANFIREEFFSME,

WRITE REGISTER FRAME

READ REGISTER FRAME
Use case: slave 0 addressed

Use case: slave 0 addressed

ECU MCLD O MCLD 1 ECU MCLD O MCLD 1

I

I

I

I

: SYNC !
' ADDRESS

', —DLC/FUN '

I

[ [
[ [
[ [
[ [
: SYNC -f:—
!

|

r

|

DDRESS
OLC/FUN :
L STARTREG ADDR—.? f: b——sTART REG ADDR-—-—--—HJT E'
:—REGO mss— ?rf ! ———REG(}-MSB-———-: é:
: SEG?'LSE N: ?,af IQ___ascao-Lss-———Jl %
I ! I :’/f I i | g
L : z : : /
|—REGN MSB———P % | | z
:—REGN Lsa—]>: :/; :é—--REGN-MSB-————: ’/:
k CRC f/f K& — — — REGN-LSB- — — — H g
e i V | i R s o | ’!
< ACK | 7 S =CRC 0 7
I : I l |
I I | I I
= 20 FFFIE-B RIS 775
30 E N EER =
SYNC |ADDR |MRC |DLC FUN DATA_O... |Ouptut ACK Byte
ESS DATA_n Status
Byte
0x55 0x0 X |[x |0x0 |0Owords |0x0 Broadcast duty not applicable for broadcast command
cycle
synchronization
0x55 0x1 X |x |0x1 |1word 0x1 Duty cycle data by Diagnostic | CRC-3, MODE, RC,
shadow register |the master |feedback |TER (slave)
update (slave)
0x55 0x2 X [x |0x2 |2words |0x2 Request data by Diagnostic | CRC-3, MODE, RC,
diagnostics theslave |feedback |TER (slave)
(slave)
(REELTm......)
HIEEM 51 Rev.1.00

2022-05-03



TLD7002-16ES

afineon

Datasheet
9Bk
30 (8) EHmsERz
SYNC |ADDR |MRC DLC FUN DATA_0... |Ouptut ACK Byte
ESS DATA_n Status
Byte
0x55 0x3 X |x |0x3 |[4words |0x3 Hardware control |data by Diagnostic | CRC-3, MODE, RC,
the master | feedback | TER (slave)
(slave)
0x55 0x4 X |x |0x4 |8words |0x4 Write register data by Diagnostic | CRC-3, MODE, RC,
the master | feedback | TER (slave)
(slave)
0x55 0x5 X |x |0x5 [12words |0x5 Read register data by Diagnostic | CRC-3, MODE, RC,
theslave |feedback |TER (slave)
(slave)
0x6 |16 words |0x6 Power data by Diagnostic | CRC-3, MODE, RC,
mode the master | feedback | TER (slave)
change (slave)
0x55 Ox1F |x |x |O0x7 |32words |O0x7 reserved
9.1.11.2 DC_SYNC-| L TILLEFMRAEY

—LEVAFTERS AT 2L LFrEERNMYIEEE S=HHERE,

IR B S =L EHES S (DC_SYNC) KA S TMMINEL RFEMH, REEHRTUME S
LEEITSIE, HPRBEFHFESNOTHBIEREMIBHERFES, 5T —1 PwM BAHANTIERE
T, EFRHEEEER NI ST ECE 2RI TTASERRRY PWM Biod, LU SREIHAIER,

IR GNE 21 Fi7Ro

DC_SYNCIEEL TFERALE:

¢ Address[4:0] = 0x00
+ DLC[5:3]=0x0
¢ FUN[2:0] =0x0

[ #E G =L EHE D it ML A 13 V& HAE R,
CRC (B¥IF#I8) [7:5] B9IHE A9 &E79.1.11.11 Bk,

Rev.1.00
2022-05-03
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23 22 21 20 19 18 17 16
0 1 0 1 0 1 0 1 SYNC
15 14 13 12 11 10 9 8
. _ Master request
CRC[7:5] Address[4:0] Slave address
7 6 5 4 3 2 1 0
MRC1  MRCO DLC[5:3] FUN[2:0] DLC and FUN
E21 I 1E&REZ
9.1.11.3 DC_UPDATE- B LT FHFFER

ENIERMEFH STV ENZE— N ENIBERARHE

HR, 88

v EVUREBEDFT,

BHIRSF T,

FHRHEUF T,
MRC_DLC_FUN &% ,
DutyCycleOUTn RRFAELTLEIF T, FHIRHEEUEKEDLCE,
TEFT (CRC (TBIFRER) -8), HAENIEM,

R MR (LA

MAHRHBIIAFT (ACK) -

FRENIRHE,

DC_UPDATE MR B T FERECEREM S :

¢ DLC[5:3]=0x4 K-8 NMNF, L6 MNFETRTSMNATILEE, =
»  DLC[5:3]=0x6 "/~ 16 NF, R NFRHRDN 14 HTLEE

*  FUN[2:0] =0x1

e

BIE =t mMABEIEE AT BEYE NMR

R HIMEIMIDLCEL FUN $3E, MALISZBSHEFM, 05 9.1.11.10 EFMAR, kI, DLC [5:3]=0x0 BYT B MR

W B

DC_UPDATE MBEU FTFEAREFRNCRIZHKER !
»  DLC[5:3] = 0x0 G FiH REFT

*  FUN[2:0] =0x1

SNRMIR AR IX B i, MBS MAIBN F T RHRSFRMBINFET". Bit, MYEERENRAER

RZo

DC_UPDATE MI%N& 22Ff 7o

AR CRC (EIFIRI) [7:5) RREER CRC (B ARIXE) STREOMAHITIH B,

LEFT CRC (BHTTRIRI) [7:0] WITBEARMNELEF T CRC (BIFTTRIRGL) -8 RFTAR,

HiEFM

53
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MAIER CRC (BIFTTRIRES) [7:5] FIHHE AR CRC (FEIRTTRIRL) -3 PFMRITFMEIETmS,

175 174 173 172 171 170 169 168
T T
0 1 0 1 0 1 0 1
L 1 L L L L L
167 166 165 164 163 162 161 160
CRC[7:5] Address[4:0]
L L | L L L
159 158 157 156 155 154 153 152
MRC[7:6] DLC[5:3] FUN[2:0]
L 1 | L L
151 150 149 148 147 146 145 144
T T 1 T T 1 T
DutyCycleOUTO[7:0]
| L 1 1 1
31 30 29 28 27 26 25 24
1 1 1 1 1
DutyCycleOUT15[7:0]
| | | |
23 22 21 20 19 18 17 16
T T
CRC[7:0]
| | |
15 14 13 12 11 10 9 8
VLED | ouTt
VS | sHoRT GV'; Q:\I" \A%:N Vigﬁ YAFI‘IQVI\[I) OVLD | FAULT
uv WRN
7 6 5 4 3 2 1 0
CRC[7:5] MODE[4:3] RC[2:1] TER
L |

SYNC

Master request
Slave address

MRC, DLC and FUN

Data #1

Data #16

Safety Byte

Output Status Byte

ACK

& 22

HiEFM

DLC = 0x04 FYEHT 5= Lt (DC_UPDATE)

54

Rev.1.00
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303 302 301 300 299 298 297 296
0 1 0 1 0 1 0 1 SYNC
295 294 293 292 291 290 289 288
Master request
CRC[T7:5] Address[4:0] q
Slave address
287 286 285 284 283 282 281 280
MRC[7:6] DLC[5:3] FUN[2:0] MRC, DLC and FUN
279 278 277 276 275 274 273 272
T 1 T T 1
RES DutyCycleOUTO0[13:8]
| | 1 |
Data #1 (Word)
271 270 269 268 267 266 265 264
1 T 1 T i 1
DutyCycleOUTO[T:0]
L | Il Il Il
39 38 37 36 35 34 33 32
T T T
RES DutyCycleOUT15[13:8]
L Il 1 L Il
Data #16 (Word)
31 30 29 28 27 26 25 24
i 1 1 T
DutyCycleOUT15[7:0]
L L 1 L L
23 22 21 20 19 18 17 16
CRC[7:0] Safety Byte
| 1 !
15 14 13 12 11 10 9 8
VLED | ouT
GPINn | DC CUR | VFWD
FAULT
VS [SHORT | wrn | wrN | wrn | wen | OVHP Output Status Byte
uv | WRN
7 6 5 4 3 2 1 0
CRC[7:5] MODE[4:3] RC[2:1] TER ACK
L L
& 23 DLC = 0x06 RYEHT &5 =Lt (DC_UPDATE)
HIEEM 55 Rev.1.00
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9.1.11.4 READ_OST - igRiZHf

HMB EWEE— N ENBERARREHDRERS EBERSFTH 0UTn) o FIMNKEEEHRARE—
LANSAMS, Hhas

v EHNRENES TS,

v AR,

v EHURMEIEE (FUN=0x2) FISUBKEMRE (DLC=0x4) 158,

v RTRHERSHEETS, AMTURE, UK

v REFTT (CRC (1EHFIRIR) -8) , EIMAMLIRL,

READ_OSTFTitndl B 24P mHFBE U T FESRIEBEGEEIRSOUT:
+  DLC[5:3]=0x4 XK 8 INF, 16 NFT
+  FUN[2:0]=0x2

SNRHIMEIMIDLC B¢ FUN #5448, MAVIEBERHEFMN, 4055 9.1.11.10 & Frik, FIFK CRC (B TR

1) [7:5] BUITES I CRC (B TTARIIL) -3 MR X F ENMER K o
LEFTCRC (BFTTHRIRLE) [7:0] WHEARWMREF T CRC (BHFTTHRRLE) -8 AR,
MAPERZ CRC (BIFTTRIRIL) [7:5] RUIHEA NI CRC (TEIRTUHRIREL) -3 RATAXF ML EIE .

HIEEM 56 Rev.1.00
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167 166 165 164 163 162 161 160
0 1 0 1 0 1 0 1 SYNC
159 158 157 156 155 154 153 152
' ' ' ' Master request
CRC[T:5] Address[4:0] Slave address
| | | | | |
151 150 149 148 147 146 145 144
MRC[7:6] DLC[5:3] FUN[2:0] MRC, DLC and FUN
| | | L L
143 142 141 140 139 138 137 136
out
oL sts | ovn | swer | DC | CUR [vFwD | ouT Channel Status Byte
wrn | WRN | WRN [ wrn | sTAT ouTo
31 30 29 28 27 26 25 24
oL N OUT | bc | cur |vrwp | ourt Channel Status Byte
wrn | WRN | WRN | wRN | sTAT OUT15
23 2 21 20 19 18 17 16
CRC[T:0] Safety Byte
15 14 13 12 11 10 9 8
VLED | ouT
GPINn | DC ) CUR | VFWD Output Status Byte
vs | shorr |0 T e | e | wen | OVED | rau P y
Uv | WRN
7 6 5 4 3 2 1 0
CRC[T:5] MODE[4:3] RC[2:1] TER ACK
| | | 1
=24 SERIS U
HIEEM 57 Rev.1.00
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9.1.11.5 HWCRMH

EHHIM ENEET, EMSEINS. MMVNEEERUERNEANREASR, €88

o BASFD, BAENRE

o HEBETTS, HRENRM

+  MRC_DLC_FUN FTi, HENIRMHE

v E{IiZ¥rF (RESET_OVERLOAD. RESET_OPENLOAD. RESET_SLS. RESET_STATUS) , EAEWMiRf#
v REFT(CRC (B -8), HENIRM

o BEREFET, EMTURER

v MHRMEAIIAFT (ACK)

HWCRINEE Y TF RS

»  DLC[5:3]=0x3%T4 INF, 81MNFT, AFEMZHEF
¢ FUN[2:0]=0x3

SRR AXZI L, MBRSMAIN F TR RESF THRIAFET. Fit, MLEERENRHEAE
Rz,

YR HIMEIMIDLCEL FUN #038, MAVIGZBEHEF M, 0% 9.1.11.10 EFTR, HWCRMFBEUTFERICE

»  DLC[5:3] = 0x0 {iEF FiH REFT
+  FUN[2:0]=0x3

HWCR gl & 25Ff7o

HIEEM 58 Rev.1.00
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111 110 109 108 107 106 105 104
0 1 0 1 0 1 0 1 SYNC
103 102 101 100 99 98 97 96
' , ‘ ' ' Master request
CRCI[T:5 Address[4:0
7=l b0l Slave address
95 94 93 92 91 90 89 88
MRC[7:6] DLC[5:3] FUN[2:0] MRC, DLC and FUN
L 1 L
87 86 85 84 83 82 81 80
T T T
RESET_OVERLOAD[15:8]
L L L L
79 78 77 76 75 74 73 72 Reset OVERLOAD
T T T
RESET_OVERLOAD[7:0]
71 70 69 68 67 66 65 64
RESET_OPENLOADI[15:8]
63 62 61 60 59 58 57 56 Reset OPENLOAD
T T T
RESET_OPENLOAD(T:0]
L L L
55 54 53 52 51 50 49 48
RESET_SLS[15:8]
47 46 45 44 43 42 41 40 Reset SLS
RESET_SLS([7:0]
] | I | ]
39 38 37 36 35 34 33 32
reserved [15:8]
31 30 29 28 27 26 25 24
T T T T T
RESET_STATUS[7:0] Reset STATUS
23 2 21 20 19 18 17 16
CRC[7:0] Safety Byte
15 14 13 12 11 10 9 8
VLED | ouT
GPINn | DC CUR | VFWD
Vs SHORT WRN WRN WRN WRN QVLD FAULT OUtpUt Status Byte
uv | WRN
7 6 5 4 3 2 1 0
CRC(7:5] MODE[4:3] RC[2:1] TER ACK
|25 BE 4= 1 ol
HIEEM 59 Rev.1.00
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9.1.11.6 PM_CHANGE - ThE{E K

ENBRMNEER BN ENREHI S SRS, FMITBEIRERINE BINS \IRAR,
s

v ENREMNES T
v ENR LT
»  MRC_DLC_FUN F¥5, HENIRM,

v ENRERTIRES,

v RLTT (CRC (BIRRE) -8), HAEMIRME,
o KA FT, AMTHREUR

v MPUREBHEATT (ACK) .

)

=
T
b o
R E]

)

NRFARA LT KX EI vk, MBS MR F TR RSFRMBIATFT". Fit, S #tiutas
HERRINRZE MRS, MA@ EVHEERIRLN,

PM_CHANGEIEZRFBE U T FERELE R TINEBER R :
«  DLC[53]=0x1 XK1 NF, 21FN

+  FUN[2:0] =0x6
YR HIMEIMIDLC 3 FUN 23R, MAISZBEHEFM, 905 9.1.11.10 E Fnik, FIFEK CRC (B TTRIR
®) (75 M EARI CRC (BRI RKRE) -3 AR FENERMS -

LE2FT CRC (BHFTTRIRI) [7:0] WITBEARMNLEF T CRC (B TTHRIR) -8 R,
MANIERZ CRC (IR TURREE) [7:5] BTSN CRC (BIATTHRIREL) -3 FPIARFMIEIEMS o

HIEFM 60 Rev.1.00
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63 62 61 60 59 58 57 56
0 1 0 1 0 1 0 1 SYNC
55 54 53 52 51 50 49 48
Master request
CRC[T:5] Address[4:0] Slave address
47 46 45 44 43 42 41 40
MRC[7:6] DLC[5:3] FUN[2:0] MRC, DLC and FUN
39 38 37 36 35 34 33 32
POWEI’MDdE‘[TZO] Power Mode
31 30 29 28 27 26 25 24
0 0 0 0 0 0 0 0
23 2 21 20 19 18 17 16
CRC[7:0] Safety Byte
15 14 13 12 11 10 9 8
VLED ouT
GPINn DC CUR | VFWD
vs [siorr [T ot Lo | wen | wan | VLD | FAuLT Output Status Byte
uv WRN
7 6 5 4 3 2 1 0
CRC[7:5] MODE[4:3] RC[2:1] TER ACK
E26 ThERE TR
HIEEM 61 Rev.1.00
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9.1.11.7 WRITE_REG-E&7728
FNIERME 728 (WRITE_REG) HIBRIRIAIRIEEM161IZ 1788,

[ MALRYEIRZ LT AN ANSRALR, 88
o FHNRENEF F T,

o ENIRMEAHNETF TS,

»  MRC_DLC_FUN F¥5, BEHURMH,

o ENIRMEREBHLE,

o EHURMHRTHFHEABTHEIEF. DLOREL,
v REFT (CRC (FBIFIRER) -8), HIEMNIEM,
o BEREFET, EMTURER

v MAUIREBIIAFT (ACK) o

WRITE_REGIZEZE U T FERAECE

+  DLC[5:3]=n>0, R-FH
+  FUN[2:0] =0x4

WRITE_REG 51 $0E&] 27 Fiilso

B & 78 7] LURIERIGHILISELEF 788, FIERDLCCRC (TBIFUARRIL) [7:5] BY

HEAMN CRC (BIHFTTHRIRIE) -3 FFTR W FENERMS -
LEFTCRC (BFTTHRIRLE) [7:0] WHEARWMELEF T CRC (BHTTHRRLE) -8 AR,
MANIERZ CRC (IR FURIEE) [7:5] BTSN CRC (BIATHRIKEL) -3 RPTARYFMYEIETMS.

VIRFERLBYIBIE, DLCEY FUN SRS FELMBIM, EEMAVEIZIRSS 9.1.11.10 EFFTAR ML R Mo

FItF TN 0 (Filtil) , NS REMEE FTIRSHRINE T,

HIEEM 62 Rev.1.00
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single register write accessn=1

71 70 69 68 67 66 65 64
0 1 0 1 0 1 0 1
63 62 61 60 59 58 57 56
CRC[7:5] Address[4:0]
55 54 53 52 51 50 49 48
MRC[7:6] DLC[5:3] FUN[2:0]
47 46 45 44 43 42 41 40
StartADDR[T:0]
L L L L L
39 38 37 36 35 34 33 32
Data[15:8]
X X ' ' & Il il
31 30 29 28 27 26 25 24
T T T T T T
Data[7:0]
L L L L L L
23 2 21 20 19 18 17 16
CRC[T:0]
L L 1 1
15 14 13 12 11 10 9 8
VLED | ouT
GPINn DC CUR | VFWD
Vs SHORT QVLD | FAULT
o | wen | WRN [ WRN | WRN | WRN
7 6 5 4 3 2 1 0
CRC[T:5] MODE[4:3] RC[2:1] TER

SYNC

Master request
Slave address

MRC, DLC and FUN

Start Address

Data #1

Safety Byte

Output Status Byte

ACK

E27

HiEFM

ENBRM-ERANFEFEH
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9.1.11.8 READ_REG-iEENZH1F3=
EHIERILEESE RN E 2B EE S M6 BER,

PEFRUTANTERAR, 28

o BASFD, BAENRE

o HBBETTS, ARENRM

»  MRC_DLC_FUN F¥5, BEHURMH,

O =3 o |

o HMYIRERSBIEKER (DLC) REHEIET,
v REFT (CRC (TBIFRIR) -8), MM

o BEREFET, EMTURER

v MAUIREBIIAFT (ACK) o

READ_REGINFEELU T FEALE

+  DLC[5:3]=n>0, R-FH
+  FUN[2:0] =0x5

READ_REG Mgl & 28Ff7mo
B Fas o] LIBIE R B FIDLCIA R EL F 17280

IR ERLATHAE, DLCEL FUN S8R SETTRAIM, EIL MAVRHEIRSS 9.1.11.10 EFRFTR M R o

HIEEM 64 Rev.1.00
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single register read access: n=1
71 70 69 68 67 66 65 64
0 1 0 1 0 1 0 1 SYNC
63 62 61 60 59 58 57 56
' ' ' ' Master request
CRC[7:5] Address[4:0] Slave address
55 54 53 52 51 50 49 48
MRC[7:6] DLC[5:3] FUN[2:0] MRC, DLC and FUN
47 46 45 44 43 42 41 40
StartADDR[7:0] Start Address
39 38 37 36 35 34 33 32
Data[15:7]
31 30 29 28 27 26 25 24 Data #1
Data[7:0]
23 22 21 20 19 18 17 16
CRC[7:0] Safety Byte
15 14 13 12 11 10 9 8
VLED ouT
VS | SHORT OVLD | FAULT p y
Y, WRN WRN WRN WRN WRN
7 6 5 4 3 2 1 0
CRC[T:5] MODE[4:3] RC[2:1] TER ACK
=] 28 BEEEEANFEERM
HIEEM 65 Rev.1.00
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9.1.11.9 SYNC_BREAK
LCURT L B hE L R EE MV IBIEF .

SR HSLI LT RIE 2tonc seend k7S, REBROFIIERS, WIZBIFRNTIED U,
SMEREIRS PR IE SRR R, A HSLBMMTE S RS i 2028,

tswc_srea P FRER T 3R OTP BC &

&3 tsync_sreakBCEL
Step tsync_BREAK
0 100 ps

1 250 ps

2 750 ps

3 (default) 1ms

NRMEIED i, MBS EEFNENMN, HA,

o ERENITEER (MRC) FIMALRBNITHELER (RC) EMEHEIAE (0) B

v FRETFAERIE AR TR,

NRFE D Pl EREEEFT6, MWMMBITIREEN, FEtoenZEHENTIRUET
BYEl, LEEMUNBITE init IRIU. FUERIN. BEZEEAMOTPEIV FAIA

9.1.11.10 AIEEFLXAIMIIER

M BT LAMLCUENUZWTERLEIER M, T EERERE T ER
-LCU RiZHEI=

- BIE S

- MHLFD LCU ZBIRERY, SEEIEMBERRE 9 MVLIER M,

AL T UTHLEISRE . 12 MAN R S T3R8 EAIERK M :

] g}gimﬁﬁﬁﬁﬁi CRC (EIFHRER) -8 £5IR, MIMAHRIRE— NIz, HEF ACKTER="1", 1Lt
o

o NRBIMEMMHE B LR, MVIGRBEH EFZRE I,

NREI CRC (EIFRIEIRED) -8 IR, MRS — LM AVEURI, HAP ACKTER="1', EUEIRIMIRE

7, #EBEANE OSBRI,

NRHIMERMITEIR, MYV RESH ZFEWEIRIN, HFEFNENE IRMERS. &BMLCURMHKRIE, KL

Bh L —2 & BTER B LR EIEME K,

MBREUTIER, MRS T

v (FIEIREEF

v TAIRFMBESFT

»  REG_WRITE B¢ REG_READ M kiEEME 728
v KRIEEBDLCHI FUNAEE

o EIRFENURDDITELEEMRC

v CRC (BHFIRIR) -3 EMIBEKREIR

HIEFM 66 Rev.1.00
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9.1.11.11 CRC (fEFKIE) #HiR
FIFERPEERBICRC (BFKRIR) -3 (CRC (TEWFIRER) [7:5]) =i@idAddress[4:0]. MRC[7:6]. DLC [5:3]F0
FUN[2:0]1T &M, ERZIMIA x3+x+1, FHF7 0x5

MBI FAICRC (TEIF#RES) -3 (CRC (BIFIEL) [7:5]) RREHERESFETER[4:3]. RC[2:1FITERITE
B, EMZMI A x3+x+1, FFH 0x5

ZEFTCRC (TEIFRRLE) -8 (CRC (BIFIRIR) [7:0]) EARHE CRC (fEIFIRIE) -8- AUTOSARA SAE
J1850: 0x8e = x8 +x"4 +x3 +x2 +1 FEFE M Z IV E X B, FhF7 OxFFo

CRC (TBMEAIME) -8 BFUTMHELTRF IRFHITIHE:

Frame Words

DC_UPDATE DutyDycleOUTO to DutyCycleOUT15
PM_CHANGE PowerMode and 0x00

WRITE_REG StartADDR + Data * DLC

READ_REG StartADDR + Data * DLC

9.1.11.12 FHFEHAR

9.1.11.12. MASTER_REQ_ADDR
1

FIERMAFHEIEMVIMUHE BFCRC (BIFKE) [7:51IFERLURIPEIE, WE29FT.
K32 EMBERFHER

Field Bits |Type |Description
Address [4:0] |w Slave Address
CRC [7:5] |w Cyclic Redundancy Check

ENIERFERIVARIN_EFTR, {rithik[4:0fCRMAIULE B #EE, MRRFR. AT ERLITFIET
ﬁg&tﬁxEﬁﬁ, FIERMELE 3L CRC (TEIFRIEARLE) [7:5], 0 CRC (TBIFRIEIREE) -3 FFMARATE

+* 33 MALHAEBER
Slave Address Function
A4 A3 A2 Al AO
0 0 0 0 0 Broadcast
N Slave n[1..31]
CRC[T7:5] Address[4:0]
& 29 EHITRM AT

HIEEM 67 Rev.1.00
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9.1.11.12.DutyCycleOUTn 35

2

DutyCycleOUTn FH5 LA S0%H 8 (IS B ST ENHEPWM S ZSEE, $1DutyCycleOUTn FH MR, 28
1435 8 (RS TUESIRN 14 (IERREM =SB E, SREM 8 1] 14 IRRZENX RSEERTRE, WMETH
B 6.4.4F70

& 30 HZELERFT
* 34 MHEBRERFHER
Field Bits |Type |Description
DutyCycleOUTn [7:0] |w Desired PWM Duty Cycle for OUTn (n=0..15)
RES DutyCycleOUTn [13:8]
DutyCycleOUTn [7:0]
31 HELERTF
+35 MHFRERFHELR
Field Bits |Type |Description
DutyCycleOUTn [13:0] |w Desired PWM Duty Cycle for OUTn (n=0..15)

9.1.11.12.MRC_DLC_FUN F¥%
3

MRC_DLC_FUNFTIHEN T RAVREIIHEES. BIRRKERMAAIFRINEEAEMN, 0 E32Fimr.
— NIREE R R K E N F T RYA R I F&RFAR.

HIEFM 68 Rev.1.00
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# 36 ENERFTHER

Field Bits |Type |Description

MRC [7:6] |w Rolling Counter, 2 bit counter value, master needs to increment in every
data transmission
0x00 default (start) value

DLC [5:3] |w Data Length Code

FUN [2:0] |w Function

fUDLC[5:3]AREIERENDD, HE I TRAT.

%37 DLC FE R

DLC - Data Length Code data length in words - multiple of 2 bytes
D2 D1 DO

0 0 0 0 words, 0 bytes

0 0 1 1 word, 2 bytes

0 1 0 2 words, 4 bytes

0 1 1 4 words, 8 bytes

1 0 0 8 words, 16 bytes
1 0 1 12 words, 24 bytes
1 1 0 16 words, 32 bytes
1 1 1 32 words, 64 bytes

fIL FUN[2:0] RERFREEBYINEEIEK, WNF&ERFAF.

%38 IhEEIE R FE MR

Function bits Function

F2 F1 FO

0 0 0 Broadcast duty cycle synchronization
0 0 1 Duty cycle shadow register update
0 1 0 Request diagnostics

0 1 1 Hardware control frame

1 0 0 Write register

1 0 1 Read register

1 1 0 Power mode change

1 1 1 Reserved

TiCHNtF ERANMA], Z2HERERRUREIE WAV EIEKMIBTIE N 2 111 F R Eh1THELES MRC 112128,
AR EIBY MRC 5IER MRC 112128 RILEE, MIAMEI MRC 2, H5#EULEIRY MRC RILEZRY,

2INEAREL MRC 115488,

HiEFM
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NREMEUFRM, MRCIHEBRIEIAEENN 0,

MRC[7:6] DLC[5:3] FUN[2:0]

32 TRENTEREE. THEEIEREBIEKERBDFY
9.1.11.12.StartADDR =1
4

RNt F TRTER M TMEX R FFRARE ANNIRNRS 32 MNELANFTFSRUE, NE 33
FRRESRS NSRRI E MBI EE BDLCTE Xo

< 39 ECiaH b P TR

Field Bits |Type |Description

Start Address [7:0] |w Single byte start address for the 16-bit register write or read operation
StartADDR [7:0]

El33 =y ph o ah T

9.1.11.12.HIEF

5

XN EEF T BEENRMI TSRS E MR ENIEN RIS, NE34FAR.

%40 BB LA

Field Bits |Type |Description

Data [15:8] |w/r |Data
Contains the MSB(byte) of the data to written to the slave or read from the
master

Data [7:0] |w/r |Data
Contains the LSB(byte) of the data to written to the slave or read from the
master

HIEEM 70 Rev.1.00
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Data [15:8]
Data [7:0]
E 34 HIEF

9.1.11.12.THFRER

6

FNHRERNZUF T EENLHNRRIVRSINE 3577

ra1 hEEXFTER
Field Bits |Type |Description
Power Mode [2:0] |w Power mode
000 ... enter_init_mode
001 ... reserved
010... enter_fail-safe
011...enter_OTP_mode
1xx... reserved
reserved [7:3] |w -
Reserved[7:3] PowerMode [2:0]
& 35 hEEXFH

9.1.11.12. 7 HIREFH
R ST EIE A RS LB ENR SR, E36FiT. (TR TR, BSi¥MEaiEs

Z2MAFFi.
Fa (i F B R
Field Bits |Type |Description
VLED_VS_UV 7 r VLED/VS under voltage flag
0...if (VienAND Vs) is above VDEN_threshold
1... there was at least one under voltage condition event detected
(RBLTH......)

HiEFM
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Field Bits |Type |Description
OUT_SHORT_WRN 6 r short between adjacent output warning
0.. no short between adjacent output warning detected
1..there was at least one short between an adjacent output warning
detected
GPINn_WRN 5 r GPINn warning flag
0... GPINO and GPIN1 are not in a fault condition
1... there was at least one GPINn fault condition
DC_WRN 4 r Duty cycle warning flag
0 ... no duty cycle warning for OUTO to OUT15 detected
1... there was at least one duty cycle warning condition
CUR_WRN 3 r Output current warning flag
0... no output current warning for OUTO to OUT15 detected
1... there was at least one output current warning condition
VFWD_WRN 2 r Forward voltage warning flag
0 ... no forward voltage warning for OUTO to OUT15 detected
1... there was at least one forward voltage warning condition
OVLD 1 r Over load flag
0... no thermal overload condition detected on OUTO to OUT15
1... there was at least one thermal overload condition detected
Fault 0 r Internal fault flag
0...no internal fault detected
1...internal fault condition detected

VLED | ouT
GPINNn DC CUR | VFWD
VS SHORT OVLD | FAULT
UV WRN WRN WRN WRN WRN

& 36 HHREFED

ARE HIRIZIE GPIN AZEE < 1F, TAKIE (L E Lo

9.1.11.12 BERESFT -0UTn

8
BERSF TI-0UTn BIESE N IHRBH@EOUTN BPRSHR, WE37FAR.
UFERHANT, EPERFHRALSE 7.10 & URL2FMH

HIEEM 72 Rev.1.00
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& a3 i E&Haid

Field Bits |Type | Description
oL 7 r Open load flag

0...no open load condition detected

1... there was at least one open load condition detected
SLS 6 r Single LED Short (SLS) flag

0..no SLS condition detected

1..there was at least one single LED short detected
OVLD 5 r OVLD flag

0... no thermal overload condition detected

1...there was at least one thermal overload condition detected

OUT_SHORT_WRN 4 r short between adjacent output warning flag
0.. no short between adjacent output warning detected

1..there was at least one short between an adjacent output warning
detected

DC_WRN 3 r Duty cycle warning flag

0... no duty cycle warning detected
1... there was at least one duty cycle warning condition detected

CUR_WRN 2 r Output current warning flag
0... no output current warning detected
1... there was at least one output current warning condition detected

VFWD_WRN 1 r Forward voltage warning flag

0 ... no forward voltage warning detected

1... there was at least one forward voltage warning condition detected
OUT_STAT 0 r Output state flag

0... power output channelis in ON state or device in INIT mode

1... power output channelisin OFF state

ouT
oL | sts |ovip | shorr V\?FSN chléﬁ \’VS‘éVND SOTLiTT
WRN
37 BEREFT -0UTN
JERE D YR >6.25% HARE L LHE, MimHXZ S (OUT_STAT) IRESEEALE (‘07) » HWE

BHEW 0%, MEHABSEIREXFAE (‘17) HARELEHNIE WELTH>0% H<
6.25%, ML RA R rESIREFFIE AR XFKLZ
OUT_STAT 7555 #7 (DC_UPDATE+DC_SYNC) /54X 2 PWM BGHER R & 188 B IE AR

HIEEM 73 Rev.1.00
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9.1.11.12 EfiZ#r=F

9

XN FHEENS ML RER SR AFHRE IER,
=44 RESET_OVERLOAD F4£ H#EiR

Field Bits |Type |Description

RESET_OVERLOAD [15:8] |w Reset OVERLOAD flag

Contains the MSB(byte) for the reset thermal overload request. The bit
RESET_OVERLOAD[n] is mapped to fault flag reported for OUTn .

RESET_OVERLOAD [7:0] |w Reset OVERLOAD flag

Contains the LSB(byte) for the reset thermal overload request. The bit
RESET_OVERLOADIN] is mapped to fault flag reported for OUTn.

XHENFHEENE Mt BER S A HFREFENEMLIER,
& 45 RESET_OPENLOAD F£E iR

RESET_OPENLOAD [15:8] \w Reset OPENLOAD flag

Contains the MSB(byte) for the reset open load request. The
bit RESET_OPENLOAD[n] is mapped to fault flag reported for
OouUTn.

RESET_OPENLOAD [7:0] |w Reset OPENLOAD flag

Contains the LSB(byte) for the reset open load request. The bit
RESET_OPENLOADI[N] is mapped to fault flag reported for OUTn.

RPN FHEEXNE Mt @EERER SLS FHHEMIBFRK,

*a6 RESET_SLS F-45fa iR
Field Bits |Type |Description
RESET_SLS [15:8] |w Reset SLS flag

Contains the MSB(byte) for the reset SLS request. The bit RESET_SLS[n]
is mapped to the fault flag reported for OUTn.
RESET_SLS [7:0] |w Reset SLS flag

Contains the LSB(byte) for the reset SLS request. The bit RESET_SLS[n]
is mapped to the fault flag reported for OUTn.

FRHEEN S IRERESZHNEMIER,
x a7 RESET_STATUS-ZH#EiR

Field Bits |Type |Description
RESET_VLED_VS_UV [7] w Reset VLED_VS_UV flag

Resets the VLED_VS_UV flag.
RESET_OUT_SHORT_W |[6] w Reset OUT_SHORT_WRN

RN Resets the OUT_SHORT_WRN flag.

RESET_GPINn_WRN [5] w Reset GPINNn_WRN
Resets the GPINn_WRN flag.

HIEEM 74 Rev.1.00
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= a7 (42) RESET_STATUS - &##EiR
Field Bits |Type |Description
RESET_DC_WRN [4] w Reset DC_WRN

Resets the DC_WRN flag.
RESET_CUR_WRN [3] w Reset CUR_WRN

Resets the CUR_WRN flag.
RESET_VFWD_WRN [2] w Reset VFWD_WRN

Resets the VFWD_WRN flag.
RESERVED [1] w Reserved
RESET_FAULT [0] w Reset FAULT

Resets the FAULT flag.

9.1.11.12. ACKET
10

SHTEENRIEMIMEI M _EIZ 00 2 L MALREHITERESRCIT RS, TEMZKUNERAT, ARk iEE
JBRINMEENLN 0o
ACKFRHEEXWEIRENMLN, SIFI2MRIR, WE38FIT.

K48 ACK F -k
Field Bits |Type | Description
CRC [7:5] |r CRC, details see CRC-3 for slave response
MODE [4:3] |r MODE, power mode state
00...init mode

01... active mode
10... fail-safe mode
11... programming or emulation mode

RC [2:1] |r rolling counter, incremented every slave response

TER [0] r TERO ... current frame has been successfully received 1 ... the received
frame resulted in a CRC-8 error

CRC[7:5] MODE[4:3] RC[2:1] TER

= 38 MAL ACK FFH

HIEEM 75 Rev.1.00
2022-05-03



TLD7002-16ES

Datasheet

9 EEEO

9.2 YRR
9.2.1 CAN FD §#1&

ERMICANI A BIEES LTS 15011898-2:2016 F1=X 2 Mbit/s BICAN FD .

9.2.2

W&k B3 HEE

afineon

HSLI Transceiver

vDD| Transceiver Output < Control
(a Stage
[ll Driver
& . TXDC
HstH [ -9 Temperature [ @ Timeout
Protection
HSLIL D 4
|] —P Diagnostic
VDD
HSLI Controller
Receiver
— N
1 N RXDC
P
| | /
]
L]
& 39 ThEEIEE
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9.2.3 S
]a9 S

Vs=6VE 20V, T,=-40°C E +150°C, FrAH[EEX T, EREBERWME 2FF~ (FRIESHIRA) . B
BI(E: V=9V, T,=25°C

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

HSLI S &z g
Differential receiver: | Vyitt rd(active) | - 0.8 0.9 Vv Vaife= Visuin - Vasus, | PRQ-504
threshold voltage, -12V < Vempsuy <
recessive to dominant 12 V; init mode, active
edge mode, fail-safe mode,

OTP programming

and emulation modes
Differential receiver: | Vyift dr(active) | 0-5 0.6 - Vv Vaife= Visiin - Visu, | PRQ-505
threshold voltage, - 12V <VemnsLy <
dominant to recessive 12 V; init mode, active
edge mode, fail-safe mode,

OTP programming

and emulation modes
Common mode range |CMR -12 - 12 Vv - PRQ-506
HSLIH, HSLIL input R 20 40 50 kQ Recessive state PRQ-507
resistance
Differential input Rgife 40 80 100 kQ Recessive state PRQ-508
resistance
Input resistance DR, -3 - 3 % Recessive state, Not |PRQ-509
deviation between subject to production
HSLIH and HSLIL test - specified by

design
Input capacitance G - 20 40 pF - PRQ-510
HSLIH, HSLIL
versus GND
HSLI S & RiX38
HSLIH/HSLIL recessive | Viysin/L(active) | 2-0 - 3.0 \Y init mode, active PRQ-511
output voltage mode, fail-safe mode,

OTP programming

and emulation

modes; no load
HSLIH/HSLIL recessive | Vit r(active) -500 - 50 mvV Vaiff = Vsun - Vs, |PRQ-513

output voltage

init mode, active

difference mode, fail-safe mode,
OTP programming
and emulation
modes; no load
(REELTI.....)
BIRE M 7 Rev.1.00
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Vs=6VZE 20V, T=-40°C E +150°C, FRERBEIEN Fith, IEREBRNE 2R PRIESHIWHEA) . BB
fB: Vs=9V, T,=25°C
Parameter Symbol Values Unit Note or condition P-
Min. Typ. Max. Number

HSLIL dominant VisLiL 0.5 - 2.25 v VDD=5V,50Q <R< |PRQ-515
output voltage 65 Q; init mode,

active mode, fail-safe

mode, OTP

programming and

emulation modes
HSLIH dominant ViysLin 2.75 - 45 v VDD=5V,50Q <R< |PRQ-516
output voltage 65 Q; init mode,

active mode, fail-safe

mode, OTP

programming and

emulation modes
HSLIH dominant Vaitt_d(active) 15 - 3.0 Vv Vdiff = VHSLIH - PRQ-517
output voltage VHSLIL, VDD =
difference 5V,50 Q2 <R <65

Q; init mode, active

mode, fail-safe mode,

OTP programming

and emulation modes
Driver symmetry Veym 4.5 - 5.5 vV Vop=5V;50Q <R< PRQ-518

65 Q; init mode,

active mode, fail-safe

mode, OTP

programming and

emulation modes
HSLIH short circuit HSLIHsc -100 -80 -50 mA VHSLIHshort: 0 V, PRQ'519
current init mode,

active

mode, fail-safe mode,

OTP programming

and emulation modes
HSLIL short circuit HSLI Lsc 50 80 100 mA VHSLILshort <18 V, PRQ'SZO
current init mode, active

mode, fail-safe mode,

OTP programming

and emulation modes
HSLIH leakage current | HSLIHjeak) - 5 7.5 HA idle mode; 0V < Vusun | PRQ-521

<5V,
HSLIL leakage current | HSLIL jeak) - 5 7.5 idle mode; 0V =Vusu. | PRQ-522

<5YV;

78 Rev.1.00
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