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Type Package Marking
TLE94110ES PG-TSDSO-24 TLE94110ES
&1 iR E

Normal Operating Voltage Vs 5.5...18V
Extended Operating Voltage Vs 18..20V
Logic Supply Voltage Voo X0 J— Vv
Maximum Supply Voltage for Load Dump Vo) 40V
Protection

Minimum Overcurrent Threshold Isp 0.9A
Maximum On-State Path Resistance at T;= 150°C RDSON(total)_HSx+LSy 1.8+1.8Q
Typical Quiescent Currentat T;=85°C lsq 0.1pA
Maximum SPI Access Frequency fseik 5 MHz
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SIMECE
1 5|HECE
1.1 5|53 ES
O
GND [T -————+ 241 GND
ouT1 L 1|2 123[T] OUT 2
ouTs T3 ! 1 22T ouT 8
oUT7 T4 121 T ] VS2
sbI |5 | | 20T SCLK
vDD [T6 | 1 19T CSN
SDO [T[7 ! 118 T N.U.
EN T8 | 1 1707 N.U.
ouT9 [IT]j9 | 1 16T Vst
OuUT 6 [CT|10] | 15T OUT 10
out4 Tt MafT3jouts
GND [T _]|12 1311 GND
1 TLE94110ES 5|HEC &
1.2 SIBE X MThEk
Pin Symbol Function
1 GND Ground. All ground pins should be externally connected together.
2 OouT1 Power half-bridge 1
3 OUT5 Power half-bridge 5
4 ouT7 Power half-bridge 7
5 SDI Serial data input with internal pull down
6 VDD Logic supply voltage
7 SDO Serial data output
8 EN Enable with internal pull-down; Places device in standby mode by pulling the
ENline Low
9 OouUT9 Power half-bridge 9
10 ouUT6 Power half-bridge 6
1 ouT4 Power half-bridge 4
12 GND Ground. All ground pins should be externally connected together.
R A 5 Lo
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SIMECE

Pin Symbol Function

13 GND Ground. All ground pins should be externally connected together.

14 ouT3 Power half-bridge 3

15 OuUT 10 Power half-bridge 10

16 VS1 Main supply voltage for power half bridges. VS1 should be externally connected to
VS2.

17 N.U. Not used. This pin should be left open.

18 N.U. Not used. This pin should be left open.

19 CSN Chip select Notinput with internal pull up

20 SCLK Serial clock input with internal pull down

21 VS2 Main supply voltage for power half bridges. VS1 should be externally connected to
VS2.

22 ouT 8 Power half-bridge 8

23 OuUT 2 Power half-bridge 2

24 GND Ground. All ground pins should be externally connected together.

EDP - Exposed Die Pad; For cooling and EMC purposes only - not usable as electrical
ground. Electrical ground must be provided by pins 1,12,13,24.%

1) HERIPRERICH IRR A R BT PCBEF A, REMIER (EP) MIRFHTREERIIE R,
BIR EP ER IR LIRS REN BHGR B M AIERE,

AR BN R IGHRIEFE NU) 5IBIRIR BRI RIFREIZRD (FFEE) o IR
NU 5IIZER (/BRI 5 | I E 1% ZIIPCB ) BB A # as,  ABA X L4 1 1% T B E0XAEEk
% (WRARFBINTEE) HFEREE, RGN, KREBLITIHEGEREII5IH
—HELLEE,

R A 6 Lo
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3 = m— R
3.1 B RATEE

®R2 a3 A EE EVT;= -40°C F +150°C
Parameter Symbol Values Unit [Noteor Number
Min. |Typ.|Max. Test Condition
Voltages
Supply voltage Vs -0.3 |- 40 v Vo=Vs= Vs, P_4.1.1
Supply Voltage Slew Rate |dvs/dt| |- - 10 V/us |Vsincreasingand |P_4.2.2
decreasing !
Power half-bridge outputvoltage | Vour -03 |- 40 v 0V<Voyr<Vs2 P_4.1.2
Logic supply voltage Voo 03 |- 5.5 Vv 0V<Vs<40V P_4.13
Logic input voltages Vspis -0.3 - VDD |V 0V<Vs<40V P_4.14
(SDI, SCLK, CSN, EN) Ve 0V<Vpp<5.5V
VCSN’ VEN
Logic output voltage Vepo -0.3 |- VDD |V 0V<Vs<40V P_4.1.5
(SDO) 0V<Vpp<5.5V
Currents
Continuous Supply Currentfor Ve, |/s1 0 - 2.5 A - P_4.1.6
Continuous Supply Currentfor Vs, |/s2 0 - 2.5 A - P_4.1.7
Current per GND pin Ienp 0 - 2.0 A - P_4.1.14
Output Currents lour -2.0 - 2.0 A - P_4.1.15
Temperatures
Junction temperature T; -40 - 150 °C - P_4.1.8
Storage temperature Tsg -50 - 150 °C - P_4.1.9
ESD Susceptibility
ESD susceptibility OUTn and VSx | Veqp -8 - 8 kv |JEDEC HBM™® P_4.1.10
pins versus GND. All other pins
grounded.
ESD susceptibility all pins Veso -2 - 2 kv |JEDEC HBMY P 4.1.11
ESD susceptibility all pins Vesp -500 |- 500 |V CDMY4 P_4.1.12
ESD susceptibility corner pins Vesp -750 |- 750 |V CDMY4 P_4.1.13
1) REFEFMR, BRIRITEE,
2) WERTFRERH (N.U.) 51
3) ESD8UKE, “JEDECHBM”FF& ANSI/ESDA/JEDEC JS-001 (1.5kQ, 100 pF)
4) ESDSURRE, HFERRFREL“CDOM R &JEDEC JESD22-C101
R A S Lo
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AR

1. ETUELL TSR 7 BT FE S XI5 FE AR ML (AT |EITEEXTRABE 1B T LIFATFE
SIS A AT TE L

2. BERHIRFTIEE S TE B LEIC TEEHE F T TR KBS TR Ko BB IEREIUANE L TIEETIFE
Bl RIPDIGET BN T IELLE B RTIRIEMTIR 110

IR T 10 10
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3.2 TESEE

*3 T1ESEE

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

Supply voltage range for Vs (non 5.5 - 18 Y - P_4.2.1
normal operation
Extended supply voltage range | Vs(ext 18 - 20 Vv 12 P_4.2.7
Logic supply voltage range for | Vyp 3.0 - 5.5 Y - P_4.2.3
normal operation
Logic input voltages Vepr -0.3 - 5.5 v - P_4.2.4
(SDI, SCLK, CSN, EN) Vscuo

VCSN’ VEN
Junction temperature Ti -40 - 150 °C P_4.2.5

1) REIEFME, BIKITEE.
2) EY BRREETEER, SMHNAEEIE B, BENBESFERRSERE.

ARE TEIEEYEEEEIR, DA I LIFIERTF S BT, BT ETIFIEE
HEBFRIF T THEE R

Tt 1 10
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3.3 AR5

&4 T

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

Junction to Case, T,=85°C Rinic_hot | - 21 |- Kw | Y

Junction to ambient, Tx=85°C | Ry hot m | 789 |- Kw Y2

(1sOp, minimal footprint) in

Junction to ambient, Ta=85°C | Ryyia hot 30 | - 459 |- Kw |V3

(1sOp, 300mm2 Cu) 0

Junction to ambient, Ta=85°C | Ryyia hot 60| ~ 39 |- Kw Y

(1s0p, 600mm?2 Cu) 0

Junction to ambient, Ta=85°C | Ryia hot 25 | ~ 27.4 |- Kw |99

(2s2p)

2p
1) EEMIR,, MEZIRIRIEDEC JESD51-2,-34TH, 7EFR4 1s0pEEERAR_ EE B AT AR H TNER, =R (HH+H%E)
7 76.2 x 114.3 x 1.5mm BYERERAR_EHITIRIN, Z4RE 600mm2 SAEFRH 35pum EERIERIMIEAK Ta=85°C, &
MEBEINFE0.135W,

HRFH 12 10
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3.4
x5

BSRE

S, Ve=5.5VE 18V, Vp=3.0VE5.5V, Tj=-40°C & +150°C, EN=HIGH,

lou=0A; BRIESHHEH, HREEBEE FV,,=5.0V. V;=13.5VHT,=25°C; FrBEB[E

IR Fith, IEBRFANSIE (BRIESHIHEA)

Parameter Symbol Values Unit |Noteor Number
Min. |Typ. |Max. Test Condition
B HFE, EN=GND
Supply Quiescent current Isq - 05 |2 A -40°C< T;285°C P_4.4.1
Logic supply quiescent current |/pp g - 0.1 PA -40°C< 7= 85°C P_4.4.2
Total quiescent current Isqtlbpq |- 06 |3 A -40°C < T;<85°C P_4.4.3
ER ¥, EN=HIGH
Supply current Is - 0.5 1 mA Power driversand |P_4.4.4
power stages are
off
Supply current Is_nson - 45 mA | All high-sidesONY |P_4.4.101
Logic supply current Inp - 15 mA SPI not active P_4.45
Logic supply current Inp_run - 5 - mA SPI 5MHz*) P_4.4.6
Total supply current Is*Ipp run |- 55 |- mA SPI 5MHz*) P_4.4.7
SEMRERE
Undervoltage Switch ON Vivon 425 |- 525 |V Vsincreasing P_4.4.8
voltage threshold
Undervoltage Switch OFF Vi orr 4 - 5.0 % Vs decreasing P_4.4.9
voltage threshold
Undervoltage Switch ON/OFF | Vyyuy - 025 |- v Vivon - Yovore? P_4.4.10
hysteresis
Overvoltage Switch OFF voltage | Vo o 21 - 25 \% Vsincreasing P_4.4.11
threshold
Overvoltage Switch ON voltage |V on 20 - 24 \Y Vsdecreasing P_4.4.12
threshold
Overvoltage Switch ON/OFF | Vo y - 1 - Vv Vovore~ Yovon P_4.4.13
hysteresis
Voo Power-On-Reset Vooror 240 |2.70 |290 |V Vopincreasing P_4.4.14
Voo Power-Off-Reset Voororr 235 [2.65 (285 |V Vop decreasing P_4.4.15
Voo Power ON/OFF hysteresis Vbb por HY - 0.05 |- " Voo ror - Voo poftr I P 4.4.98
#ARESESBA (FasED)
(alloutputs) T;=25°C
High-Side or Low-Side Roson | Rpson_mB_150 |~ 1400 |1800 |mQ lour=£0.5 A; P_4.4.17
(all outputs) C T;=150°C
13 1.0

BIEF
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S, Ve=5.5VE 18V, Vp=3.0VZE5.5V, Tj=-40°C FE +150°C, EN=HIGH,

lou=0A; BRIESHHEH, HREEBEEFV,,=5.0V. V;=13.5VHIT,=25°C; FrEEB[E

IMEx i, EBRANSIH BRIESHHEA) (4R)
Parameter Symbol Values Unit |Noteor Number
Min. |Typ. |Max. Test Condition
High-Side Roson Roson_HiHe. | - 950 1300 |[mQ |?/lour=-0.1A; P_4.4.18
(HS1and HS2 in LED mode) 25¢ T;=25°C
High-Side Roson Roson_ni e |~ 1500 {2000 |mQ |2 lour=-0.1A; P_4.4.19
(HS1and HS2 in LED mode) 150C T;=150°C
¥ Eia (Hs) BENRHERIPSIZH
HS Overcurrent Shutdown Isp us -14  |-1.1 |-09 |A See Figure 7 P_4.4.89
Threshold
Difference between shutdown  |/um_ns- -12 |-06 |0 A y un_ns| 2 llsp_us P_4.421
and limit current Isp_ns See Figure 7
Overcurrent Shutdown filter  |tysp us 15 19 |23 us 3 P_4.4.22
time
Open Load Detection Current IOLDl_HS -15 -8 -3 mA - P_4.4.23
Open Load Detection filter time |foLp1_ws 2000 [3000 {4000 |ups 3 P 4.4.24
Open Load Detection Current  |/gpy ys1, |32 |2 -0.5 |mA BitOL_SEL_HS1 |P_4.4.25
for LED mode =1,0L_SEL_HS2
(HS1&HS2) =1
Open Load Detection filter time |t p, ps;, [100  |200 | 300 Hs Bit OL_SEL_HS1= |P_4.4.26
for LED mode 1,0L_SEL_HS2=
(HS1 &HS2) 1;
3
F55 KA (Ls) BE R HERIP A2 i
LS Overcurrent Shutdown Isp Ls 0.9 11 (14 A Figure 8 P_4.4.104
Threshold
Difference between shutdown | /um_ts- 0 06 |12 A K lim_ts2 Isp_Ls P_4.4.28
and limit current lsp_1s Figure 8
Overcurrent Shutdown filter tasp_Ls 15 19 23 Hus 3 P_4.4.29
time
Open Load Detection Current  |/oip_1s 3 8 15 mA - P_4.4.30
Open Load Detection filter time |oip_ts 2000 |3000 [4000 |us 3 P 4.431
Hith ouT(1...n) BOTRERAE
HS leakage currentin off state | /qurn_nor -2 -0.5 |- LA Vourn=0V ; EN=High |P_4.4.32
HS leakage currentin off state lothn ste -2 -0.5 |- PA Vourn=0V; EN=GND |P_4.4.33
LS Leakage currentin offstate | /qiin_nor - 05 |2 PA Vourn=Vs; EN=High |P_4.4.34
LS Leakage currentin offstate |/quin_ste - 0.5 PA Voutn=Vs; EN=GND |P_4.4.35
it FFXEYE. JLE 9 ME 10,
Slew rate of high-side and low- |d|q ¢/ dt 0.1 0.45 |0.75 |V/us |Resistive load= P_4.4.36
side outputs 100Q; Vs=13.5V¥
14 1.0

BIEF
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S, Ve=5.5VE 18V, Vp=3.0VZE5.5V, Tj=-40°C FE +150°C, EN=HIGH,

lou=0A; BRIESHHEH, HREEBEEFV,,=5.0V. V;=13.5VHIT,=25°C; FrEEB[E

RS i, [EBRRANSIH (BRIESZHWEA) (40)

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

Output delay time high side tyonH 5 20 35 us Resistive load = P_4.4.37

driver on 100Q to GND

Output delay time high side tyoren 15 45 75 us Resistive load = P_4.4.38

driver off 100Q to GND

Output delay time low side tyonL 5 20 35 us Resistive load = P_4.4.39

driver on 100Q to VS

Output delay time low side tyorrL 15 45 75 us Resistive load = P_4.4.40

driver off 100Q to VS

Cross current protection time, |ty 100 130 |160 us Resistive load = P_4.4.41

high to low 1000

Cross current protection time, |ty 100 130 |160 us Resistive load = P_4.4.42

low to high 1000°)

RAEO: ZBRANEN

High-inputvoltage Venn 0.7* |- - v - P_4.4.43
VDD

Low-input voltage Venl - - 0.3* |V - P_4.4.44

VDD

Hysteresis of input voltage Venny - 500 |- mV 3 P_4.4.45

Pull down resistor Rep en 20 40 70 kQ Ven=0.2 X Vip P_4.4.46

SPI $iZR

Maximum SPI frequency fSp1,max - - 5.0 MHz |39 P_4.4.47

SPHEMO: MEN EFHAEIE— 1 BURRIER IYE)

Setup time et - - 150  |us 9 SeeFigureld |P 4.4.48

SPHEO: BWAIZO. ZIEHA SDI. SCLK. CSN

H-input voltage threshold Vi 0.7* |- - \Y - P_4.4.50
VDD

L-input voltage threshold Vi - - 0.3* |V - P_4.4.51

VDD

Hysteresis of input voltage Viky - 500 |- mV 3 P_4.4.52

Pull up resistor at pin CSN Reu_csn 30 50 80 kQ Vesn=10.7 x Vop P_4.4.53

Pull down resistor at pin SDI, | Rpp_spi, 20 40 70 kQ Vepi, Vscik=0.2x Vpp | P_4.4.54

SCLK Rep_scix

Input capacitance at pin G - 10 15 pF 0V < Vpp< 5.25V3 P_4.4.55

CSN, SDI or SCLK

BWAEO, ZBHE Miso

H-output voltage level Vspon Vop- Voo- |- Vv Ispon=-1.6 mA P_4.4.56
0.4 0.2

15 1.0

BIEF
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TLE94110ES < iﬁneon

Fa—RR

&5 S, Ve5.5VE 18V, Vop=3.0VES5.5V, T=-40°C FE +150°C, EN=HIGH,
lov=0A; BRIESHEWEH, HEEETFV,Ww=5.0V. V:=13.5VHIT,=25°C; FAiGEB[E
AT, IEBRANSIE BRIESHHEA) (40)

Parameter Symbol Values Unit |Noteor Number
Min. |Typ. |Max. Test Condition
L-output voltage level Vspor - 02 |04 \Y Ispo.=1.6 mA P_4.4.57
Tri-state Leakage Current Ispoik -1 - 1 LA Vesn= Voo, P_4.4.58
0V < Vspo < Voo
Tri-state input capacitance Cspo - 10 15 pF 3 P_4.4.59
HEWANF. SHE 15 /& 17,
SCLK Period tocik 200 |- - ns 3 P_4.4.60
SCLK High Time tscLkn 0.45* |- 0.55* |ns 3 P_4.4.61
tocik tocik
SCLK Low Time toc kL 0.45* |- 0.55* |ns 3 P_4.4.62
tpCLK tpCLK
SCLK Low before CSN Low taer 125 |- - ns 3 P_4.4.63
CSN Setup Time ticad 250 |- - ns 3 P_4.4.64
SCLK Setup Time tiag 250 |- - ns 3 P_4.4.65
SCLK Low after CSN High taen 125 |- - ns 3 P_4.4.66
SDI Setup Time tspi_setup 30 - - ns 3 P_4.4.67
SDI Hold Time tspi_hold 30 - - ns 3 P_4.4.68
Input Signal Rise Time at N - - 50 ns 3 P_4.4.69
pin SDI, SCLK, CSN
Input Signal Fall Time at pin |ty - - 50 ns 3 P_4.4.70
SDI, SCLK, CSN
Delay time from EN falling edge | tyyope - - 8 us 3 P_4.471
to standby mode
Minimum CSN High Time tesn 5 - - us 3 P_4.4.72
BIRMHEF. 20E 15,
SDO Rise Time tispo - 30 80 ns Cloag = 40pF ? P_4.4.73
SDO Fall Time tespo - 30 (80 ns Cloaq = 40pF? P_4.4.74
SDO Enable Time after CSN tenspo - - 75 ns Low Impedance® |P_4.4.75
falling edge
SDO Disable Time after CSN toisspo - - 75 ns High Impedance® |P_4.4.76
rising edge
Duty cycle ofincoming clock |dutysci 45 - 55 % 3 P_4.477
at SCLK
SDO Valid Time for Vpp=3.3V tyaspos - 70 95 ns Vspo<0.2 X Vop P_4.4.78
Vspo> 0.8 X Vip
Cloaq=40pF?
BIRFH 16 10
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TLE94110ES < iﬁneon

Fa—RR

&5 S, Ve5.5VE 18V, Vop=3.0VES5.5V, T=-40°C FE +150°C, EN=HIGH,
lov=0A; BRIESHEWEH, HEEETFV,Ww=5.0V. V:=13.5VHIT,=25°C; FAiGEB[E
AT, IEBRANSIE BRIESHHEA) (40)

Parameter Symbol Values Unit |Noteor Number
Min. |Typ. |Max. Test Condition
SDO Valid Time for Vpp =5V tyaspos - 50 65 ns Vspo<0.2 X Voo P_4.4.79
Vspo > 0.8 Vop
Cioaq=40pF ?
ERESHR
Thermal warning junction T 120 140 |170 °C See Figure 11° P_4.4.80
temperature
Thermal shutdown junction Tisp 150 175 | 200 °C See Figure 11% P_4.4.81
temperature
Thermal comparator hysteresis | Tjnys - 5 - °C 3 P_4.4.82
Ratio of SD to W temperature | Tjsp/ Tjw 1.05 |1.20 |- - 3 P_4.4.83

1) s yson N EIE T E BRI

2) IR OL_SEL_HS1II&EN 1, BIfF HS1IZBEHLEDIRT; [EIERF OL_SEL_HS2 iIRE N 1, Al HS2 8B R
LEDIRZ

3) REFEMR, HIGITEE,.

4) TEVHY 20% - 80% SEREIA#HITIIE.

5) EHEHREPTER

HRFH 1 10
2020-09-29



TLE94110ES imeon

FiEmR SR

4 SERRER
THRE 2 MR 7 AT TR, RAES T TR EAATH Y R S,

BB MER M
BER B S BER B R EBA
P 44.1 P 444
5.9 300
L~
LT
49 250 .
=" L1
L= —1_| A
-~ Lt
| T
- T |
3.9 200 = R
- ’_.—: =11
— ] |1
g E‘ /———-—-—-——
2,9 - 3,150 ]
g 2 ——-/"‘—’
1.9 — 100
g
0.9 50 —
01 | 0
-50 -30 -10 10 30 50 70 90 110 130 150 -50 -30 -10 10 30 50 70 90 110 130 150
Junction Temperature [°C] Junction Temperature [°C]
==V5=5.5V —=V5=13.5V ~-VS=18V ~—=VS5=19V -—VS=21 ==V5=5,5V ~=V5=13.5V ~-VS=18V ~=VS=19V ~——VS=21V
N\ = N \| =1 N
B BRRSHER 45 BRI
P_4.4.2 P_445
0.4 0.89
0.35 /
0.3 0.88 /
0.25 //
- 0.2 0.87
< / -
s <
g 01s E //
3 8 d
= 01 0.86 /
0.05 /’
1 ]
0 0.85
™
-0.05
-0.1 0.84 +
-50 -30 -10 10 30 50 70 90 110 130 150 50 -30 -10 10 30 50 70 S0 110 130 150
Junction Temperature [°C) Junction Temperature [°C]
—V§=5.5V ~—VS§=13.5V -—VS=18V -—VS=19V —VS5=21V —V5§=5.5V —V5=13.5V ~—VS=18V ~—VS=19V —VS=21V
BB 18 Lo
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Infineon

FiEmR SR

RS RRSESEME

P_4.4.16 and P_4.4.17
1500

1400

1300 ] /

1200 ] /

[ma]
-
ey
o
S

AN

RDSON_HS
=
o
o
o
AN

900 7

800 A

700

600

-50 -30 -10 10 30 50 70 90 110 130 150
Junction Temperature [°C]

=—VS§=5.5V —V5=13.5V —VS5=18V —VS5=19V —VS5=21V

BiORS KRS ESBE

VS =13.5V fl vDD = 5V

P_4.4.16 and P_4.4.17
1600

1500

1400 3 —

1300

[mQ]

1200 ] /f

wv
T, 1100
2

o]

AN

@ 1000 #
900 /
800 /

700 —

RD

).\

600

-50 -30 -10 10 30 50 70 90 110 130 150
Junction Temperature [°C]

=QUT1l =—QUT2 ——0UT3 =——0UT4 ——OQUT5

—QuUTe —O0UT7 —O0UT8 QUTS —O0uUT10

BIEF

S RIESE SR
P_4.4.16 and P_4.4.17
1600
1500 /
1400 /%
1300 3 A
—_ ] V4
€ 1200 j #
m 5 Z
=1100 ] e
2 4 /
8 1000 : ’4
a E A
I~ ] ¢/
900 W
147
A
800 /,/",
AT | ]
700
600
-50 -30 -10 10 30 50 70 90 110 130 150
Junction Temperature [°C]
==V§=5.5V —VS§=13.5V -—VS5=18V —VS5=19V —VS=21V
ia#AiRIRSE SR

VS =13.5V fl vDD = 5V

19

P_4.4.16 and P_4.4.17
1600

1500

1400 3 —

1200 ]
9 ]
11100 .
2 ]
0 b

800 /

i
700 — 3

-50 -30 -10 10 30 50 70 90 110 130 150
Junction Temperature [°C]

-—QUT1 =—0UT2 -——0UT3 =—0UT4 —0UT5

—QuUT6 —O0UT7 —O0UT8 OUT9 —0uT10

1.0
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TLE94110ES
SRR ER
=i SERE Kot SEME
P_4.4.36 P_4.4.36
0.6 0.65
055 [ 06 M1
LT 055 | T T

05 e == ' T T
—_ T — 05 ~~T
3 0.45 g 1
“:-'-. -’-'-'_-'—-—.__,___ ‘=-'- -“--'-""'--..__
: T Z0ss SRS
3 04 — 3 ™
g 5 04
] [®)
3035 %0%

0.3 03

0.25 0.25

0.2 0.2

50 -30 -10 10 30 50 70 90 110 130 150
Junction Temperature [°C]

—V§=5.5V —VS§=13.5V —V5=18V —VS=19V —VS=21V

Eid b R e

P_4.4.36
0.65
0.6
v--.._______._
055 —=r=r— i
. 05 I ——
‘3 -—-"-"-"-—.._
~
2.0.45 ==
-
T
S~
E 04
2
0.35
0.3
0.25
0.2
-50 -30 -10 10 30 50 70 90 110 130 150
Junction Temperature [°C]
==V§=5.5V =—V5=13.5V ~—VS5=18V —VS5=19V —VS5=21V

BIEF

-50 -30 -10 10 30 50 70 90 110 130 150
Junction Temperature [°C)

~—V5=5.5V —V§=13.5V ~—VS5=18V —VS=19V —VS=21V

flKia % MR
P_4.4.36
0.65
———
0.6 T S -
0.55 —— =
]
— 05 F—— =
w ——
3 BEE
2.0.45
-
T
~
E 04
2
0.35
0.3
0.25
0.2
50 -30 -10 10 30 50 70 90 110 130 150
Junction Temperature [°C]
==\§=5.5V =—V5=13.5V -—VS5=18V —VS5=19V —VS5=21V
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TLE94110ES
SHRALER
=i < iriRE {85 < Wil (2
P_4.4.89 P_4.4.104
-1000 1160
-1020 \
1140
\ ]
-1040 \\ ]
L~ 1120 A\ VUE
L~ NN ]
-1060 \\
rd ™
1100 \
7 -1080 7 N\
E 3 e E 1 NN
@ -1100 ] 5 v 1080 ™
T ] " ] NN
QI ] / QI ] \\
@ -1120 ] 2 060 ] NN
v i \\\\
-1140 7 ] \\\
/,/ 1040 NG
-1160 \\\\
-1180 1020 N
-1200 1000

-50 -30 -10 10 30 50 70 950 110 130 150
Junction Temperature [°C]

—VS$=5.5V —V5=13.5V —VS=18V —V5=19V —VS=21V

REFREEBSE

P_4.4.8
4.95
4.9 /r/
4.85 ] / ,‘/
s A/
4 yd //
G, 48 » A
1
> w /]
3 A /]
> A LM
4.75 >
e -
LT ///
] ’—-
-
4.7
4.65
-50 -30 -10 10 30 50 70 S0 110 130 150
Junction Temperature [°C]
=—\DD=3V -——VDD=5V ~-—VDD=5.5V
IR

21

50 -30 -10 10 30 50 70 90 110 130 150
Junction Temperature [°C]

=—VS$=55V —V5=13.5V —V5=18V —V5=19V —VS5=21V

RIEXErEESE

P 449
4.79
4.74 /’
2469 / /
/
2 2804
> 464 A1/
: e
A |/
e L
] // //
L~ /4
4.59 7
2
454
50 -30 -10 10 30 50 70 90 110 130 150
Junction Temperature [°C]
=—\VDD=3V -——VDD=5V -—VDD=5.5V
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SMEERER
SEHFEBESE TEXMBERE
P_4.4.12 P_4.4.11
22.8 23.6
22.7 235 /
/
] /|

22.6 ] // 23.4 //

225 ] 7 / /
- ] / 233
2224 / / 2 4
z “- W4 o t/ /
5 AV 6 232

: A |/ ! 44
2223 3 /|
[} 404 [} /
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/) ' A NS
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= A
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BER
5 iR
5.1 =2

TLE94110ESHF N ERIEMNG I, 795 AVMVore FHHIERYs HE , VOEERD 12ViEEBEH. Vo
BFARH891/0 Ehm3F RS ESFHE,

VsFI Voo BERBHEEIRITAY, XHEE—3F, HVHIMBERED TN, BEERPEENEENEERT
=58, Hitt, —BvIkE, REMATUMSLEEEIT, TERASGEERAZES.

Voo EFHBFBIT Voo ror BY, SR ANEZR EEBE N (POR), LATE LEBERTIBHK ICo FIBERNIRZMEREIEERIS
wWieR, HEmEEWXE (BES) -

BiUE— 1 BEBAEMN— 100nF EBABRROERILRHFNVRIES IHKE, MUESIMFAEINER
MBYERHEFEAMERE(EMC), BEBARNRTHMA &I, UL vs BEBE LT Hm AT EE, Lk,
BT Voo IR | L ERERRER,

5.2 BEER

5.2.1 IEEED

IR EN BNIRBEANBBF, TLEI110ES EAERER. FEBERENT, BARATIERS, B
i @R EER R LUBT SPIHITECE.

5.2.2 REIERE T

BITIEE EN NIRRT, TLE94110ES HNKRERIEIN. EN S NE BN TFHIERE,
EHRERER T, FrEMERAEYXA, SPIFFSRAS N, BIEHIERE ot b oo

5.3 E461TR
TLE94110ES B LA FEMIfi&1TH:

Voo REES L :

WR Voo R F RIEBEVovronr, W SPHEORTETE. MFMEREHIEH, BEASTHER,
HEW KA, —B Vo BERFETRIEBEVwror » HFIHRERIM SR AIEK. A/ NPOR UE1iL
(TESYS_DIAG1#IGlobal Status RegisterEINPOR =0) o

EN 5|BIE i :
AR EN IR EREBEF, PEATEHWEER, [/FHNKEREZER,
—BTLE94110ESA FIEEIRET, (EN=%F; VDD>Vopror) ,NPORL (NPOR=0) FARIRESEMNEH

HIEFA 2 L0
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LR

5.4 R &R
TLEQ4110ESTREIMBRIRIERIF. HERBMEERT, FHMHROLR_RERTHSE, SHERM
b B i1 B B St IEHEEE A BN (o), S AREFRBIIFET A, Hit, BWERREMERIP_IRE

(BREA4) ,

a) GND b) V/BAT
) ;DRP
e il r-——===fF-==-5 cs2l cseb
: i : T
| HSx _ |is I | HSx |4 |
l i ! I | !
| |
| |
i 1 OUTx i }———1+ OUTx
| |
| | | |
i LSx JE} ! i LSx = !
| |
S IV U IV
4 IrRB
L ]
VBAT GND
El 4 RIRERP
WIEE 2 10
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¥ Pt

6 F T

6.1 ThaEWiER

TLE94110ES Ry B B FIXh BN fa . XLk i vl LUELLIRE), e LUEESPISRAPWM o
NR4aHBII SPIELLIRE), FISNHS1 A LS2F FIRKENENAY, MR EIEUATEINAISPHES:

v BUEHS1: HB_ACT_1_CTRL ZFF2FHHIML HB1_HS_EN

o BUELS2: HB_ACT_1_CTRL ZH7F22hHY{iI HB2_LS_EN

|5 FEPWMBY - HT R (F

TLE94110ES BIFRBHmEIgLFPWM 121E. ©I1BERI LIRS G E, (FIMNERBRIEN) 1
BILAIKENEEPEME AR (B9 LED ) » BN FHRHEZHR=1 PwWM B8, S MEEHEHIINELT
EbigE, D¥ERNsflil. SNBEEH—FMFERSZ = PPWME SIRZEIET, B 80Hz. 100Hz F1 200Hz,
LEIHREFESERMAE REITHI S A #ET, EBLMEEREHNPWMIRIE,
EFEF R PWMIRIERRE], FTLURIEZEEFHPWMESIREM LS,
PWMIZ1T H3% 55 58 25t L TR I PwM s R E BRI

LEAENAEE, EISPHEFEEMWKELIRECE, —HE B RERE 2 B P RBAE

6.1.1

NERZEE B KB LEE

E. FANRE NI

JEE

*6

: i ‘\b 7 pay
TRl BETTE

| ENGL A PWM BEHFSAZRERR

YIRFTZERT G ELEXTIY FHS FILS BI-FABETE|A FEK -FEBATEJtDHL + tDLH Z /], JE5h4E
V=B Y02

Control Register:
HBx_MODEnN (n=0,1)

PWM Frequency 80Hz
(Control Register:
PWM_CH_FREQ_CTRL)

PWM Frequency 100Hz
(Control Register:
PWM_CH_FREQ_CTRL)

PWM Frequency 200Hz
(Control Register:
PWM_CH_FREQ_CTRL)

PWM Channel 1

PWM_CH1_FREQ_n (n=0,1)
Bit ‘01’

PWM_CH1_FREQ_n (n=0,1)
Bit ‘10g’

PWM_CH1_FREQ_n (n=0,1)
Bit‘11g

PWM Channel 2

PWM_CH2_FREQ_n (n=0,1)
Bit‘01g’

PWM_CH2_FREQ_n (n=0,1)
Bit ‘10¢’

PWM_CH2_FREQ_n (n=0,1)
Bit‘11g’

PWM Channel 3

PWM_CH3_FREQ_n (n=0,1)
Bit ‘01’

PWM_CH3_FREQ_n (n=0,1)
Bit ‘10’

PWM_CH3_FREQ_n (n=0,1)
Bit 11y

HHEF

25
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FHiat

6.1.1.1 R4 MEH

BlsERTOoUTIMIOUT2IRshERE BN REE. EXMECE T, HS1HFEIRE, M LS2 LAPWM
BRia{T. HS2 BFFE&hER (FW) B ERAE, ML EnIhiE.

VS
A
‘ ‘ HBn
- {, HS2
HS1 ON |, o >
i % % ’actlve FW
OouUT1
‘ 5t
— FW FW FW FW
0OUT1 W—"—{l\/m/\l—'—— ouT?2
) ) ouUT2 | cw cw cw cw .
| |
LS1 |} | H‘ LS2 PWM
— —
CW = motor clockwise
i ‘ FW = Free-wheeling
BEs OUT 2 FHIPWMIR(E

{fR1% HBx Mode = 00 B HSx #1 LSx 39 F XFARE (=EF) o AERMIEMRBIPWMIRIE, BiINHISPIE
FIESWT:

¥ 1: FrEENMEA S5 — 1Mt HE

o EEMIZRY PWM BERYSIZERECE /9 00 (PWM ELEFHXHF)

¢ TEFW_CTRLEFEsPECEBR= HE RN E I BEW ISR

+ 7E£ HB_MODE_CTRL F 728 ik E IV F 4548 7 Boi& H /Y PWM B8

+ 7EPWM_DC_CTRL BESRPEREFMEFFMEHNSTEE

+ £ PWM_CH_FREQ_CTRL ZF1FasFiiEPWMIRZ LB shPWME HA

+ B HB_ACT_CTRL ZF1F28HHI HSn T LSnRBECEZ E LIPWM iRV IRTHRYIEE

ED 2: AARREIEHFEFESEFIRMERHEER. WY EERA HS 5% Ls #REEGE
o REMIZRY PWM BESMEREE /I 00 (PWM ZLEFHXA)

v TEFW_CTRLEEZFHRHPECE BRI B RN EIE WEER

+ 7£ HB_MODE_CTRL F 1728 FNIETE N HH i 73 BoidE H /Y PWM 1818

+ £ PWM_DC_CTRL FEHHPEEFMEFFaHIN &=L

+ EITHB_ACT_CTRL ZHZ23HHY HSn 3% LSnREEF E LIPWM R IRBh AV IEE

+ 7£ PWM_CH_FREQ_CTRL & {728 FIREPWMIRZ LU/Z ZIPWME HA

MAFFERE PWM RERZEERFENNSRECE. 50, MNRBET @ EH AESE T PWMIE
B, BiERT E6h4m, (BFEPWM_CH_FREQ CTRLEZRHPEIE THMEER N “00” ( PWMIELEFH X
)

BT 2% L0
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FHiat

NHEEASLEERREENRET, FEFHRNENROEERRER. XRERAEMERN

#Ro

HIEFA 21 L0
2020-09-29



TLE94110ES iﬁﬂ eon

FHiat

6.1.1.2 LEDEIX (7I3%)

Withim OUT1 A ouT2 it A F iR st IR s BRI &, 5140 LED, SIMBEHSIFIHS2ECE 71
R T2 EFF BR (SE AN B SR AN SRAG RYIR IR ES (8], T ISt XILEDF R BRI E,. 15ES I FW_OL_CTRL
Ef728HY OL_SEL_HS1 F1 OL_SEL_HS2 filo ¥FHS1THHS2I&E HLEDIEINXIE MRosonHF PRS2 EFF
EBAQNFE. ERE 6 FT/ROUTL JXEHLED » TELLECE T, HS1 APWMIRRIREN, 0 LS1bF1=MA
K&

VS

HS1PWM | ¢ #

OuT1 [

6 ouT1 _FRypwWMIZ(E

{R1% HBx Mode = 00 B HSx I LSx 3 F REFRE (=EF) - BINAISPHEHIFELNT !
v NEEREEEERER 00 (PWMELEHXHE) LR PWM XiH,

* £ HB_MODE_CTRL FfF28 R AIEER HS1 8} HS2 4aith 53 BCiE H /Y PWM @i

+ £ PWM_DC_CTRL FHFasPECEFfIE HS1 B HS2 Sith Y S ==k

+ JBIFHB_ACT_CTRL HF7Z28 Y HS1 B HS2 R BUERE LIPWM IR hAYEE

+  TEFW_OL_CTRLEZEZZFRIHS1THHS2AYR BB 7t S T E& 0 T (B

+ £ PWM_CH_FREQ_CTRL HF2sHiEEPWME SR LUFFIEPWME HR,

HIEFA 28 L0
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TLE94110ES Infineon
¥Brmt
6.2 RiIF 52

TLE94110ES BC& SPI#0, RATFiEHIAZE+ IRz RS,

ZERHNERIPINEE, SEMLICEUTEDRRMNBER G TRET, WEERRIANBEHTIE
BILEEE. RIFIEEREN T ELEENIREMILITAY,

TERELET TLE94110ES BRH R BERIMIER M. RIFVIHIF RE RS,

e I RYIZ A a iR B4
Fault Error Flag Error bit: Status Register Output Output| Output and error
condition | (EF) Protection |error |flag(EF)recovery
behaviour mechanism |state
Overcurrent |Latch 1. Load Error bit, LE (bit6) in Error output |High-Z |Half-bridge control
SYS_DIAG 1: Global Status 1 shutdown bits remain set
Register and latched despite error,
2. Localized error for each HS and however the
LS channel of half-bridge, output stage is
HBn_HS_OC and HBn_LS_OC bits shutdown. Clear EF
in SYS_DIAG_2, SYS_DIAG_3, to reactivate
SYS_DIAG_4 status registers. output stage.
Open load Latch 1. Load Error bit, LE (bit6) in None No An open load
SYS_DIAG 1: Global Status 1 state detection does not
Register change | change the state of
2. Localized error for each HS and the output.
LS channel of half-bridge, EF to be cleared.
HBn_HS_OL and HBn_LS_OL bitsin
SYS_DIAG_5, SYS_DIAG_6,
SYS_DIAG_7 status registers.
Temperature |Latch Global error bit1, TPW in None No Not applicable
pre-warning SYS_DIAG_1: Global Status 1 state
register change
Temperature | Latch Global error bit2, TSD in Alloutputs |High-Z | Half-bridge control
shutdown SYS_DIAG_1: Global Status 1 shutdown bits remain set
register and latched. despite error,
however the
output stage is
shutdown. Clear EF
to reactivate
output stage.
HIEFA 2 L0
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TLE94110ES
it
®)T WHNZEASE RS ()
Fault Error Flag | Error bit: Status Register Output Output | Output and error
condition (EF) Protection |error |flag (EF)recovery
behaviour mechanism |state
Powersupply | Latch Global error bit 5, VS_UVin All outputs High-Z |Half-bridge control
failuredueto SYS_DIAG_1: Global Status 1 shutdown bits remain set
undervoltage register and despite error,
automatically however the
recovers. output stageis
shutdown. They
will automatically
be reactivated
once the power
supplyrecovers.EF
to be cleared.
Powersupply | Latch Global error bit 4,VS_OVin All outputs High-Z |Half-bridge control
failure due to SYS_DIAG_1: Global Status 1 shutdown bits remain set
overvoltage register and despite error,
automatically however the
recover. output stage is

shutdown. They
will automatically
be reactivated
once the power
supplyrecovers.EF
to be cleared.

HHEF

30
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¥ Pt
6.2.1 %G R %a H 3 BB R i

BAFREENMIERERIFINGE, MIROHFXEEXBEIRERERIPIEE.

NRFF XA BB R K AN & S

(infineon

SAMEAFXBEHENT RS —BERNEsHEE,

WRKBTIEINES tasoB . SR EABIEE B, SRHREPRREE W BRG], SRXETEKS

BfalsERE, X%

MR THERF X BIE X, HENAIMFENL HBn_HS_OC 8% HBn_LS_OCHE I FHBixE,

NE7 MEsTMRELFIE. £BNKEFFEE SYS_DIAG_1 FEEMNERBATKIEN LE URWELL, UL
EFNARFHEITHEIRAM. RBEREURENL, FRXRIERFERRS.

AT REERFRAIEREIEE (WNRT

ES

ROREFFSEPRIEIRN, UEHBEFIERNX.

FHANFBERIERERTATEN) , TH2RNERRE

VS | bus |
A |
ON L Mons | | :_-
_ |
}7
OUTn Mo polp e = o o e e e e e Jl -
|
| Short to GND I
_ |
|
L A
. — toso_ns !
Short condition on High-Side Switch
7 BRI FF R —— R A AR P
VS VS lis
T A | |
— / ILIMﬁLS i e : -
4 41 Short to Supply L s~ lso_ts
= | s e
ouTn SDLS el i o JI -
|
|
ON 4 |
— |
= - >t
- | tdSDfLS !
Short condition on Low-Side Switch

8 B FF X ——FE R M T fR P
SR

31
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it
xRs ACRDhEF XA E DR ERNNIZEFIMRETEZSURE
BEFORE DURING AFTER
REGISTER REGISTER NAME |Bit OVERCURRENT |OVERCURRENT |OVERCURRENT
TYPE Bit State Bit State Bit State
Control HB_ACT_CTRL_n |HBn_HS_EN 1 1 1
HBn_LS_EN (corresponding
half-bridge
deactivated)
Status SYS_DIAG_L: LE 0 0 1
Global Status 1
Status SYS_DIAG_x HBn_HS_OC 0 0 1
where x=2,3,4 HBn_LS_OC
HIEF 32 10
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E S ig
6.2.2 X B

AP, BAERSENRLNERAXFZRENFE”, BRI XER. XEEI TR HIKRIR
FIMNGEERKEIEY, MMEFFR—THRREEXASFHRBNHNRZEEFBZEFETEX

BYielo ZEXBY [Blton M tow, SNEIORFIFEL0RFIIFIR, UHARFAXMNERASHEEESE, XA UAILE
EERX FEEH,
CSN
T >t
Case 1: Delay Time High Side Driver OFF
Previous State > New State T VOUTHSKIV]
HSON = HSOFF _ ] v
80%
taoren”
LSOFF > LSOFF ] ¢ JOFFH
1 20%
1 L GND | _ >t
= - ) Delay time HS OFF
Case 2: Delay Time Low Side Driver ON VOUT LSx [V]
Previous State—> New State T 1
HSOFF - HSOFF H vs 80%
L ¢ 2)
J: dONL
LSOFF > LSON —
20%
1 GND >t
= % Delay time LS ON without dead time ; HS previously OFF
Case 3: Delay Time Low Side Driver ON with t,,, dead time
Previous State = New State T VO‘L‘JT*LSX ™
HSON = HSOFF —h
s vs 80%
! Low-Side 3)
LSOFF > LSON _ | oN taone * fon.
delay time
= GND 20% >t
* Delay time LS ON with dead time ; HS previously ON
Elo IFFriadFFxidia—— S BNEia v #
HIEFA 3 L0

2020-09-29



TLE94110ES

FHiat

Infineon

Case 1: Delay Time High Side Driver OFF
Previous State—> New State
HSOFF = HSOFF

ISON > LSOFF

Case 2: Delay Time High Side Driver ON

Previous State=> New State
HSOFF > HSON

g

I

i
ISOFF > LSOFF e

Pl
h

A\ A

\ A

CSN
VOUT LSX [V]
VS
80%
1)
faorFL
-20%
GND
" Delay time LS OFF
VOUT HSx [V]
A
VS 0%
2
taonn?!
0
GND 20%

? Delay time HS ON without dead time ; LS previously OFF

Case 3: Delay Time High Side Driver ON with t,,, dead time

Previous State = New State

HSOFF > HSON

g

I

.
=
-~

LSON > LSOFF

VOUT _HSx [V]
A

> t

A\ 4

=10 3 e FF < B E] —— (KA E
IR F A

=il

VS
80%
High-Side 3)
ON tyonn * torn
delay time
20%
GND
¥ HS ON delay time with dead time ; LS previously ON
A% Ht
34
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FHiat

6.23 REK

hERFHPER T REERKSE, BERITERSFNENEES XIFEEHTILR. NR—MHEZMEE
ERBANEEEE, WEEMEN, TPWEL, ZURHENHEREEET SP Bk, BRIBERMNR
FEBUER S

MR- HEMREEFRSBATXMTEERE, FrERHEIa#E \EXARS,

SYS_DIAG_1: 2FBNRZE 1 FRITSDUESWE U, FIEREFRHEARS, EE TSD U#kiEkk. SiE1L,

AT HERRFARWEEINE ELEFHEERVERT, NIIERERTNAREEN) , fizhlgsn
AR ETFRPOTOSHIEN, UEHBUEENBYF XTI,

T
" a
TjSD
Thw
H
Vourx
A ) Qutput is switched off if
ON U Tiso is reached, can be
reactivated ff TSD bt is
High Z deared >t
no error
TPW error bit
High -
TPW is latched, can
be cleared via SPI
Low ) > t
no ermor
TSD error bit
High
9 TSD is latched, can be
cleared via SPI
Low )) » t
no error
11 ERITH
HIEFA 3 L0
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it
&9 BUERIIERA X BT B E R NEHIMRETESRARES
Tj < Tjw Tj > Tjw Tj > TjSD Tj < Tjsn' Tijs
REGISTER | REGISTERNAME | Bit BitState | BitState |BitState |Bit State
TYPE
Control HB_ACT_CTRL_n HBn_HS_EN |1 1 1 ‘1’ (outputs
HBn_LS_EN (all outputs |are latched off
are latched |unless erroris
off) cleared)
Status SYS_DIAG_1: Global | TPW 0 1 1 ‘0"iferroris
status 1 (latched) (latched) cleared and
Ti<Ty,elsel’
Status SYS_DIAG_1: Global | TSD 0 0 1 ‘0’if erroris
status 1 (latched) cleared, else
ll}

6.2.4 o FE R E < U
EIRENVs Voo 39 B ISHE, WUBAERIRER, Vs BRZEREMNSEB RAEE, MV BRNZEIXE

(EPA:SEEE A

6.2.4.1 VsR[E

MREEBEVEEXMEBEVW o AT, FIERHEIHSXA, BZEEERIETEAEXRBTR, T
SYS_DIAG_1: Global Status 1 IRESZTFESPH VR EPENL VS_UV, BREUHBIF. WRV.BRL
FHIREIF B EEVw o FE, THERLIGENEE, SRR VS_UV FEML I ERERE R T NAE
o WE 12,

6.2.4.2 V2[E

WNRHEBEBEV EFAEIXMTEE Vo orrd £, NFAEHIHAE XA, fiiF SYS_DIAG_1: Global Status 1
RETFESSPH VI EMFERIVS_0V, BWEBEMUHBIF. NRV-ERTEHAINFBBEV on#@E,
hEREZBEsE. RiEkR Vs_oVEM LUISIES EBERETAEE. WE 12,

6.2.43 Voo R[E
WNER VDD BB REEREFE Vo rorrlA T, T SPHESAB L{E, FH TLE94110ES EF#HANE MR

I8N0

HEIERB BN, BERSEXAESES. —BVpBEST RE BBV orft 2 H TR EE (i
—HBTLE94110ES b FIEEET, (EN=F; VDD>Voppor) » SEMNFHSIBEIINPORAL (NPOR=0) 7E
SYS_DIAG1 iR &,

HIEF 36 10
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i
Vs A
VOV HY
Vov orr v Voron
A

VUV HY
N

Vivorr f Vivon

Vour Output Vour Outpyt
A reactivated A reactivated
ON ON
HighZ > t HighZ >t
SPI command : SPI command
VS UVerror bit Clear SYS_DIAG1 VS OV error bit Clear SYS_DIAG1
\ J A J
High T High T
Low »t Low »

12 VR EME EF4 THHEBITA

6.2.5 TR

N SRAEIOF X EEREIRSEEB N R A H TR, WREBEHIF RN E A E BT
RF AR E o BFFEE Dtwow, MABNAIEPE(L HBn_HS_OL 3§ HBn_LS_OL & i H 8l
Fo 2IREEF1ESES SYS_DIAG_L: Global Status 1 AV B/ HHBIEN LE WSWE(L, WUEMNEIK
HHITERIRFEE. A, FHmEERFRERS.

RITHIZI ISR RS T EZeSPHRIELL, UAEHBARERSNMAEEHEER.

=10%IH HS1 A0 HS2 B IRt FHMILED G FHBIF R FEMIKIT. HS1 F HS2 IEF T HIRE
HYFF & T 2 BB AR ISR (B AN R B iE), AlBid T HlE 1788 FW_OL_CTRL FREYSPIEITECE,

PWMIzTTHAIE], TAEFFRINEER, HEEEHERNNRLEIRSFFESPAA Wo

HIEFA 37 L0
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BiTiMgENO (sP1)

7 BiTIM&EO (sPI)

TLE94110ES B F 16 i SPI¥EO, BAFHmBITHIFIIZH, ATHIA sSPIhiX. FFHIFIIREFEFES.

7.1 SPI # iR

16 I FEAYIEHIE BT HUERI SDI AL, ZEBIERANS HITHI SR HAVRTFhIaN SCLK AF, £
CSN TPFEEHAIE], SCLKAMAREBT (BIeiki4=0) . SPI BEMAMLE: I UFERNHNE
fERE— SPI MIARY SDO Wt (BRE19FIE 21), A BEINCSNERBY, FRARETS, |
BEEM. HCSNMAMEBTERESEFEE, BIRNNFERIBERNTHITHEN. LLEISDOMML]
RESES, MMBEKRSDORLEMEMMER, SDIFKEMSCLKIEN TRIEBRNBAZTFR.
SDOHPIRZSTESCLKEYE D EFA (ClockPhase = 1) #BHHZEESS. TLE94110ESHISPITMYFRAIH
IMHECENF L. SR T REBMEENINAISPIZE.

B ARIERISERF HEITH, SPIEREMRSMUAHBHENER, BB HEH
B[HITERR, B8N, MR TSD UEFIAMAFEM (FAERESHEENFTEFSRER) -

CSN high to low: SDO is enabled. Status information transferred to output shift register

CSN ] -

4 time

[
CSN low to high: data from shift register is transferred to output functions

|
| |

seix i ARARRRRRRRRRRRRR i .
| |

-------------------------

time
LSB I Actual data MSB New data
SDI
| : SDI: will accept data on the falling edge of SCLK signal |
l Actual status : New status
S £90.0.0.0.0.0.0.00.0.00.0.0 0 m—m G,

SDO will change state on the rising edge of SCLK signal

E13 sPIEGRNEF CER: 5HEHMREL, SEFFRILSBHIMSBNIRFER)

{RHFEEN SIRIRY EFE B E s/ N ENIRYE] tSET BY, SPUSRABEKIRG (B 14) o

HIEFA 38 L0
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BiTiMgENO (sP1)

-

EN EN

o1 ~QURXRXKKR—— e KRR ——

£l

A) SPI message ignored B) SPI message accepted

14 M EN EFHEEIE R sPiEifl By &L itia)

tiead fiag fcsnn
bowk 0.8Vpp
N
CS "o 0-2Voo
tsc i tscii
/ N 0.8Voo
SCLK L /
A = —— 0.2Voo
t DI_setup tSDLhnld
/- N/ 0.8V
DI
S Il N IX‘ 0 'ZVDD
fensoo tvaspo fossno
h h V4 h y 4 0 ‘SVDD
D
S O v 4 IX\ IX\ 0 '2VDD

15 SPIBUREIFF

7.1.1 2 REIRRE
2 FHEIRIE (GEF) #1 SDI EFEEMES ZEIEHEHESTE CSN FREAME—1SCLKEFAGAZ 18]
B spo bikRE (B13) . MR NBIMPES G MM LBEN (POR )RS BN, N GEF Bfil,

2 R IEREFERTEREIR T T, FrBESEHISDI 5 /BIZESPI IHA4EAT (7£CSN FIEEARIZE—T
SCLK_EF:B.2Z/8]) T A71E B

Bl LRI %A SPI BT ek AY1E R FiZEX GEF HZ TLE94110ESE /K MEHKE (E16) o

HIEFA ¥ L0
2020-09-29
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BiTiMgENO (sP1)

(infineon

CSN |
] I
SCLK 0 ! !
] I >
I | time
sDI 0 : |
i : tim(;
DO High Impedance ;(Global Error Flagb; High Impedance
: : time

16 o BN§hERA T spo 178

7.1.2 2RREFEFR

SDO RTEEAIBY/\ 1 SCLK AIHARE X2 BRTFEFR. RF Tl 7 SHRSHER. FrERE

BRSELEFEFTRIRE:
¢« SPITHYEEIR (SPI_ERR)
o EEHR (LEAD : AEFAR (o) i (oc) #iEzErZiEs

v VSRE (VS_uv{i)
+ VSIEE (VS_oV i)

« EEBEfI (NPOR1I)
v JREXMT (TSD i)
v CREWME (TPwfiD)
ENE1.71E,

pr TG IR ST /B BT is FFNPORIMEF M HIZIE A S . GEF = (SPI_ERR) OR (LE)

OR (VS_UV) OR (VS_OV) OR (NOT(NPOR)) OR (TSD) OR (TPW),

TRERTHEAEERIRSEFFEN2RERIENRET .
&10 2RRSTERN B ERREPIRSNHE

Type of Error Failurereported in the Global |GlobalError Flag
Status Register
SPI protocol error SPI_ERR =1 1
Open load or Overcurrent LE=1 1
VS Undervoltage VS_Uv=1 1
VS Overvoltage VS_0ov=1 1
Power ON Reset NPOR=0 1
Thermal Shutdown TSD=1 1

BT

1.0
2020-09-29
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(infineon

BiTiMgENO (sP1)

10

LRRESFTEFRNLBERITEPRE VKFE

Type of Error

Failurereported in the Global
Status Register

Global Error Flag

Thermal Warning

TPW=1

No Error and no Power ON Reset

SPI_ERR =0
LE=0
VS_UV=0
VS_OV=0
NPOR=1
TSD=0
TPW=0

E NPOR FIZtIA 1B (FEELL/E) 790, [FUEGEF HIZIAER 1,

7.1.3

SPITAIN R IR 12T

SPI T2 BINEFERPERT — P HIRITE(SPI_ERR, Bit7) ,
TE4FE WIHAEIA RIS PITY EEIR , T SPI_ERR {iIfE F—SPLEIT A B L,
FELUTEIRER T, SPI_ERR IS EL:
+  TECSNAMREEFEHEWEIRISCLKESFHRKR MR 70, SERESEL, BEDH1eD

v RUTEIBIGSPHES RIXFIRFERA ML, 5512, HSDIEENFEFR, R1ESPI_ERR

(VASSE e

TR EMAEFSIETEMN. MR

M BMREERAKREENL B2, YSDIEE BB, A7ESPI_ERR (IRIRE

¢RI MHIEDE RS (LABT MLt FRHEIE— (1, SNE7.28) KGBNI

. RREBEET, BE— T HOABTIRIEEN (BNE7.35)

v RTIBIBT EIEMESSIR (WE 171ER 2 AR 3): 7E CSN_EFHAS FHSALAE, MANES

N
NS
Rlo

RHRSPIEIIES

+ TECSN FEBZAT, SCLKIRFHRBFE Dteer, FETE CSN FEFEAZFEAIURFHEE T ticad
» TECSN EFAZAT, SCLK IURFHREBTF E My, FHE CSN EFAEZEBIRIFREF toe

BT

41
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Case 1: Correct SCLK signal

Correct incoming clock signal Correct clock during CSN rising edge
CSN a N
time
toer | fiess e
SCLK RARaRaRARaRARARaRARARARARARARAR: :
time

Case 2: Erroneous incoming clock signal

CSN

I timg

ISCLK is High with CSN falling edge
SCLK mHHHHHHHHHHHHHHH -
ime

Case 3: Erroneous clock signal during CSN rising edge

CSN I .
Clock is High with CSN rising edge! time
SCLK RaEaRARARARaRaRARARARRaRARILI) _,
ime

17 B PPAR MEER IR

HEFM 42 10
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BiTiMgENO (sP1)

7.2 BEHFHII MNEERISPI

TEIRIZMAECE R, HIHI2sSIRizH & N MALRICSN (E18) o

Microcontroller TLE941xy 1 TLE941xy 2 TLE941xy 3

SDI1 SDO1  SDR2
— — —

SDO2 SDI3
. —

SDO3

ARE ARE
S| 13 8118

MCSNT1

MCSN2 >

MCSN3 >

MCLK >

MO
Mi

A

18 BH I MVBEZER SPI

FRSPIBEU— MU F TG, BR—MUIEFT (B 19), HEFTHREBRALIIZEN'T
M TS RE -

o IRUEREY: FREMIRIE (OP i =0) HIE/T (OP fif = 1), KA RIE (OP {i =0) HIKEY & FFR(OP fiI= 1),
o BirFEdSsttit (Al6:2])

RE—MIEFTA (LABT, HHtFHAYBitl) HTUKE N 1, EARERAFEELE,

RITHIZRTE SDI LR EMULF TS, SDO f53% GEF e /REF 7.

S—TMEIEFT (Bitls...8) AFEEFFEILE TLEI4110ES FIREE R

HEFM a3 10
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BiTiMgENO (sP1)

LSB Address Byte Data Byte MSB
0 1 2 3 4 5 6 7 8 9 10 11 12 13 14 15
SDI 1 Lﬁ‘BT A2 | A3 | A4 | A5 | A8 | OP DO | D1 D2 | D3 | D4 | D5 | D6 | D7
Register content of the selected address
LSB Global Status Register Data Byte (Response) MSB
0 1 2 3 4 5 6 7 8 9 10 11 12 13 14 15
SDO | o |TPw | TsD [NPOR|VS OVlvs LV| LE Eglﬁ po | o1 | b2 | o3 | osa | o5 | b6 | D7
Timg
LSB is sent first in SPI message
19 BEMIIMYEER sPI REHRR
Mot PRI Mfe B 43 M (e T ) BB AE RS I EN S PIIE S N S FF RN S . WE19,
44 1.0

BT

2020-09-29




TLE94110ES < iﬁneon
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7.3 HIEHER(E

TLE94110ES X5 AEHE SPI thiNANIKEHITHIEIHRIE. TN TLEY1xy RIIP=MKHE
NEEEEHERE (WE 20) o

FHNHELE (R MO) EIZZIMAM SDI, F— MW SDO FZEIT— MM SDI , FER—1 ik, #EH
BE—TNMIE SDO BiEZEZIENEAN (M) LUAESPHIBTIMAYIFER, EREHERER, HITHI2sE
BEBEANRIEESCSN MBS S SCLKRIZHIZ A RISPIKE, XM MESHITERIETMMNIKSE,

FULEES, ENAHIUR TR &SIt T EEF 15

v FREHLFTRAE KX
- BRAEMUFT 1 (BT TLEY1xy 1) , AREAEMUFT 2 (AF TLEY1xy 2) etc,......
- RE—MHUFTIE LABT (LA A 1, MATE EMtitF 589 LABT L4719 0

o —EFEHNtFTHEEE, JBEFTHME—RERE. BRRREEFT 1 (XWF TLE%Ixy_1) ,
RERIEEIEFT 2 (3WFF TLE941xy_2) etc, ...

pE TR R (ARFFFFEAERZL) T, F—TCHISDI FIfILLAIIES, TESPINIAIGET (T
CSN FEEBHIE —T1SCLK LA A 2 18]) BT NEF. XEK 5 AR F I T 2/t
IRAR S A BT B EFESL I Ao

FhA M) 5EFEEPRE—TBGHN Do HE, oI
v FIE2REIRTGE (GEF) BB AS, TSP miEsaat. BICSN FREEME—1 SCLK £
NE WALl

v GEF NEEHASZERIRERINFHYINERBREFEFSR, MaiER, M EXRIIEEEIRE
— RN BIRESFTEFR

o —BRWIIFREBRREFESE, M SRR AIRFEZEW S Ntk A0 E3E = 5 48X Nz B9 fe Kz
FT, H0, MNRFHEEH=SIREHEK, MIEZISDOTTLEMIxy 3, MENEFLIEK
TLE941xy 3HIMAR F¥53 (X F it FH3MEIBF13) , ARABEEWTLEY Ixy_2MIMmY F 152,
RIGHEERTLE41xy_1HIMEN F 1,

El21 B~ 7 88 =1 TLE941xy 2528 4RI SPI MR,

HEFM 45 10
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BiTiMgENO (sP1)

Microcontroller TLE941xy_1 TLE941xy_2 TLE941xy_3

SDO1 SDI2 SDO2 SDI3

MO [ A A

3| |3 3| |3
w w
MCSN >
MCLK >
MI 7«

=] 20 TLE941xy RY|IGERNE R HEEHFEL BTG

SCK o ABCLOCKCYCLES X 8CLOCKCYLES X'8CLOCKCYCLES X 8CLOCKCYLES X8 CLOCKCYCLES X 8CLOCKCYLES )
I

CSN

T
|
|
|
|
|
|
|
|
|

]
i LABT=0 LABT=0 LABT=1
1 }
MO=SDI| K ADDRESS BYTE 1 X ADDRESS BYTE 2 { X opamaBvier X pataBviEz X
! :
| i
SDI2 = SDO1 |
—K GEF XGLOBAL STATUS 1X ADDRESS BYTE 2 X X RESPONSE 1 X DATA BYTE 2 X

SDI3 = SDO2
—(?ESFTZXGLOBALSTATUSZXGLOBALSTATUS1X X Response2 X' Response1 X

I
|
MI =SDO3 o X

EF) XcLoBaL sTATUS 2 GLOBAL STATUS 1) X RESPONsE2 X' RESPONSE1

T T T

=] 21 HE5 =1 TLE941xy RT3 HHY sP1 hil

S8MPMNECELRM, BTLUBEE CSNARBFELTEMINHEARN, REME2REHEIRINEE

BIAS, ROE—PHZ TLEM Iy RFRMBIHESRE (B 22)

SIEEM 46 L0
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BiTiMgENO (sP1)

SCLK

w
g
]
I
w
|w)
Q
(0]
m
N
i
T
=
=5 I
G)
m
X
I
N

w
O
w
I
%)
)
O
N

o)

m

a1

N

N

0]

m

A

>

HiZ ym
N\
|
MI=SDO3 ! R HiZ R HiZ
GEF1/2/3 GEF1/2/3

Time

-

22 {XE TLE941xy B AR EEPRAB T sCLK N AR 2 /HEIRITE

JERE RSP i EEIR, BIIIR T F BHIRIRE LI E IR EF0, BRERIRETEIZFIEIER
F—TEEMHHISPI_ERR (7 (BXSPI_ERR HIEZ1#15, 1EELF113BHENT1E) , X
FUIERT, RLEZF(HOIRESTERTIF ISP IH /U 5E iR R, IIRFFELEFHIRT
IREIRESPI IR, BN B & 785 2o

7.4 SPLESHABINREFEFELN

MREFRBEFNZE (ARE—HUFTEREI CSN EFRZIE) REHE, ZBESTET—
i SPImRIRE (BIE 2378RA) .

SCLK K 8 CLOCK CYCLES ) 8 CLOCK CYLES )0% ‘( 8 CLOCK CYCLES X 8 CLOCK CYLES XXX)
T

I
I
I
CSN !
i i End of the New failure | | | :
i I address byte  detection | | ! Read stalus byte ) I
! | ! ! ! corresponding to the failure !
| ! : | r ’ A !
| H [ ! I H
SOl | o, A ADDRESSBYTE X DATABYTE m : [ nooressevie X oatasvie XXX
i ! i | i !
! ! | I | |
| ' I I I |
SDO ! | Failure is NOT notified in this SPI frame i | Failure notified in the new SPI frame i
| ! i | | A !
f i i } f | )
! | I I 1 |
]

HiZ

|

GEF X GLOBAL STATUS X DATA BYTE

It

GEF X GLOBAL STATUS X DATA BYTE

23 PEFTERAIEPIRSTFESRTN - BRZMNEE RS
BT 41 10
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BIETESPIMERBIAS THFeR R £ BN, LEHETRBMERa<HE, BASFREMES. Fl:
v ERISRERSHERRIXRMAERES

+ TLE94110ES TE &R THAEC N ZIMAISIERE R, RRNBEEERRSTESETHRS
RNRBRRIE W B, LUERGEHIEE P LATE /R 4RS Pl R IR BT BYERFE,

FEUTERT, 2RREFEHE (BRE1.78) ME—SPMPRHEFT (KTEFEFS) ZEW
BHER—EE FTEER:

v EIUEF TR E S R R SO R RIR
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BiTiMgENO (sP1)

Infineon

SPI Frame 1
Overcurrent failure detected on HS of HB 1 SPI frame: Read SYS _DIAG2 (OC error of HB 1-4)
r A )]
LSB Address Byte Data Byte MSB
0 1 2 3 4 5 6 7 8 9 10 11 12 13 14 15
LABT | A2 A3 Ad A5 A6 OP
SDI L Rtvil Il el IS IR IO e x | x| x| x| x| x| x| x

Overcurrent failure detected on HS of HB 1 during the
Target status register : OC error of HB 1-4

transfer of the address byte
A
r \
LSB Global Status Register Response Data Byte : SYS_DIAG2 MSB
0 1 2 3 4 5 6 7 8 9 10 1 12 13 14 15
SDO LE |SPL || DO | D1 D2 | D3 | D4 | D5 | D6 | D7
0 | TPW | TSD |NPOR|VS_OVIVS_UV| _ | Epr - =0 | =0 | =0 o | =

Load Error bit (Overcurrent or Open Load ) /
does not report the new Overcurrent failure

Inconsistency between Global Status Register

=1 =0
T \ HB1_HS_OC reports the new

Overcurrent failure on the HS of HB 1

and target Status Register ]
» Time
SPI frame 2 (new)
New SPI frame: e.g. Read SYS_DIAG2 (OC error of HB 1-4)
f A Al
LSB Address Byte Data Byte MSB
0 1 2 3 4 5 6 7 8 9 10 11 12 13 14 15
LABT| A2 A3 A4 A5 A6 OP
1 -1 = | =0 | =1 - -0 | 2o X X X X X X X X
\‘ Target status register : OC error of HB1-4
r A Al
LSB Global Status Register Response Data Byte : SYS_DIAG2 MSB
0 1 2 3 4 5 6 7 8 9 10 11 12 13 14 15
LE | SP_ || DO | D1 D2 | D3 | D4 | D5 | D6 | D7
0 [ TPW | TSD |NPOR|VS_OVjvs_UV| _ ERR =0 - -0 | =0 | =0 o | =0 | =0

! f

Consistent information : Both Load Error bit and HB 1_HS_OC report
the Overcurrent failure detected during the previous SPI frame

=] 24

B

BT 49

A FRHARRSMULEZHE, 2REHRRENMREFFRZER—KHR
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BiTiMgENO (sP1)

7.5

SPI{i BR &t

SPI 23 RYBREY 53 5/ Y0 & 25 FNE 26 Fio
THI BRI EHTHR. ERITHIINGEIFES, MUFTHE 74 (OP 1) B ARIEN 07,
RENVRRGER,
REFFR N/ BRTFR. EEREMRESTES, MUFHNEMUMAEMLR 1, TR 0RE

%A,
15 | 14 | 13 | 12 | 11 | 10 | 9 7 Ielsl413]2] 1 Jo
8 Data Bits [D7...D0] A:c:g:ress Bits [A7...A0]
for Configuration & Status Information e
HB_ACT 1 _CIRL read/write JO 0 0 0 0 LABT 1
HB_ACT 2 CTRL read/write [1 0 0 0 0 LABT 1
HB_ACT 3 CTRL read/write JO 1 0 0 0 LABT 1
HB_MODE 1 CTRL read/write [1 1 0 0 0 LABT 1
® HB_MODE 2 CTRL read/write JO 0 1 0 0 LABT 1
0 HB_MODE_3_CTRL read/write |1 0 1 0 0 LABT 1
PWM_CH_FREQ CTRL read/write JO 1 1 0 0 LABT 1
PWM1 DC_CTRL read/write |1 1 1 0 0 LABT 1
O PWMZ2_DC_CTRL read/write JO 0 0 1 0 LABT 1
PWM3_DC_CTRL read/write [1 0 0 1 0 LABT 1
FW_OL CTRL read/write JO 1 0 1 0 LABT 1
FW CTRL read/write [1 1 0 1 0 LABT 1
CONFIG_CTRL read 11001 LABT 1
SYS_DIAG_1 : Global status 1 read/clear |0 0 1 1 0 LABT 1
SYS_DIAG_2: OP ERROR_1_STAT read/clear |1 0 1 1 0 LABT 1
SYS_DIAG_3: OP ERROR_2_STAT read/clear [0 1 1 1 0 LABT 1
SYS_DIAG_4 : OP ERROR_3_STAT read/clear |1 1 1 1 0 LABT 1
SYS_DIAG_5: OP ERROR_4_STAT read/clear [0 0 0 0 1 LABT 1
SYS_DIAG_6 : OP ERROR_5_STAT read/clear |1 0 0 0 1 LABT 1
SYS_DIAG_7: OP ERROR _6_STAT read/clear |0 1 0 0 1 LABT 1
& 25 TLE94110ES SPI & 77 2305t
SRR LABT. RE—TH4HYE, 1EEFE 1.2 EHE1.35,
BIEFH 50 10
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BiTiMgENO (sP1)

7.6 SPIEHIFFa%
EHEFESREB I SIHENR (BRHET7.55):
+ “POR™EH POR BB HENEHNFFRABEX
- BRCONFIG_CTRLAl, FRBEIEHIZTF2RRIERIZ(E/FAINES YT 0000 0000,
— CONFIG_CTRL 783 RVER1Z{E/BAIA{E/9 0000 0001
o — D16 USPHELTHBA N F A (SIE 25 E26) , ED
- S
- BER—IEEFT
v ERIUASWBGEBERTER. XN RRIEH 88 SPIgRIERTTR.
o BT SPIETIREN0” CRIR) , AURFTIRENFESR.

o BB SPINLTIEE N, FILURFTEANTFSR.

HIEFA 52 L0
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BiTiMgENO (sP1)

7.6.1

HB_ACT_1_CTRL
¥t iEElL (Gthik=75[0P] 000 00[LABT]1;)

FERIFFRENX

D7 D6 D5 D4 D3 D2 D1 DO
HB4_HS_EN | HB4_LS_EN | HB3_HS_EN | HB3_LS_EN | HB2_HS_EN | HB2_LS_EN | HB1_HS_EN | HB1_LS_EN
rw rw rw rw rw rw ' rw rw
Field Bits Type Description
HB4_HS_EN (D7 rw Half-bridge output 4 high side switch enable
0y HS4 OFF/ High-Z (default value)
1; HS40N
HB4_LS_EN |D6 rw Half-bridge output 4 low side switch enable
0 LS4 OFF/High-Z (default value)
1; LS40N
HB3_HS_EN D5 rw Half-bridge output 3 high side switch enable
0, HS3 OFF/ High-Z (default value)
1, HS30ON
HB3_LS_EN | D4 rw Half-bridge output 3 low side switch enable
0, LS3OFF/High-Z (default value)
1, LS3ON
HB2_HS_EN D3 rw Half-bridge output 2 high side switch enable
0, HS2 OFF/ High-Z (default value)
1, HS20N
HB2_LS_EN |D2 rw Half-bridge output 2 low side switch enable
0y LS2OFF/High-Z (default value)
1, LS20N
HB1_HS_EN D1 rw Half-bridge output 1 high side switch enable
0g HS1OFF/High-Z (default value)
1, HS1ON
HB1_LS_EN | DO rw Half-bridge output 1 low side switch enable
0g LS1OFF/High-Z (default value)
1; LS1ON
ERE: HFIIEERS L FHFAIHS FULS [BIETEDE, UBERR B HIRLAEFHHILS_EN F
HS_EN (729&1i, TZIEEHE=FKBIZ LR
HIEFA 53 L0
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HB_ACT_2_CTRL
it EEl2 (thik=75[0P]100 00[LABT]1; )

D7 D6 D5 D4 D3 D2 D1 DO
HB8_HS_EN | HB8_LS_EN | HB7_HS_EN | HB7_LS_EN | HB6_HS_EN | HB6_LS_EN | HB5_HS_EN | HB5_LS_EN
rw rw w rw rw rw ' rw rw
Field Bits Type Description
HB8_HS_EN |D7 rw Half-bridge output 8 high side switch enable
0g HS8 OFF/ High-Z (default value)
1, HS8ON
HB8_LS_EN |D6 rw Half-bridge output 8 low side switch enable
0y LS8 OFF/High-Z (default value)
1, LS8ON
HB7_HS_EN |D5 rw Half-bridge output 7 high side switch enable
0g HS7 OFF/ High-Z (default value)
1, HSTON
HB7_LS_EN | D4 rw Half-bridge output 7 low side switch enable
0g LS7 OFF/High-Z (default value)
1, LS70ON
HB6_HS_EN (D3 rw Half-bridge output 6 high side switch enable
0, HS6 OFF/ High-Z (default value)
1, HS6ON
HB6_LS_EN | D2 rw Half-bridge output 6 low side switch enable
0p  LS6 OFF/High-Z (default value)
1, LS6ON
HB5_HS_EN (D1 rw Half-bridge output 5 high side switch enable
0,  HS5OFF/ High-Z (default value)
1, HS50N
HB5_LS_EN | DO rw Half-bridge output 5 low side switch enable
0g LS5 OFF/ High-Z (default value)
1, LS50N
ERE: HFIIEERS L FHFAIHS FULS [BIETEDE, BB R B HIRLAEFLFHILS_EN F
HS_EN (72 &1, TZIEEH=FKBIZF o
HIEFA >4 L0
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BiTiMgENO (sP1)

HB_ACT_3_CTRL
EHmtHIEEI3 (thik=75[0P]010 00[LABT]1;)

D7 D6 D5 D4 D3 D2 D1 DO

reserved reserved reserved reserved |HB10_HS_EN|HB10_LS_EN| HB9_HS_EN | HB9_LS_EN

rw rw rw w rw rw ' rw rw

Field Bits Type Description

reserved D7 rw Reserved. Always reads as ‘0’.

reserved D6 rw Reserved. Always reads as ‘0’.

reserved D5 rw Reserved. Always reads as ‘0’.

reserved D4 rw Reserved. Always reads as ‘0’.

HB10_HS_EN |D3 rw Half-bridge output 10 high side switch enable
0z  HS10 OFF/ High-Z (default value)
1; HS100ON

HB10_LS_EN |D2 rw Half-bridge output 10 low side switch enable
0 LS10 OFF/ High-Z (default value)
1, LS100N

HB9_HS_EN |D1 rw Half-bridge output 9 high side switch enable
0; HSS OFF/High-Z (default value)
1; HS9ON

HB9 LS EN |DO rw Half-bridge output 9 low side switch enable
0; LS9 OFF/High-Z (default value)
1, LS9ON

SARE HFIHEERRFLEFEGTATHS FILS [FIRTECE, LB R B IR EFIFAILS EN F
HS_EN {2 E1, MZIEHEHSEHIZFE T

HIEFA 5 L0
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HB_MODE_1_CTRL
M ER TS (k=35 [0P]110 00[LABT]1:)

D7 D6 D5 D4 D3 D2 D1 DO
HB4_MODE1 | HB4_MODEO | HB3_MODE1 | HB3_MODEO | HB2_MODE1 | HB2_MODEO | HB1_MODE1 | HB1_MODEO
rw rw rw rw rw rw rw rw

Field Bits Type Description
HB4_MODEn |D7:D6 rw Half-bridge output 4 mode select
(n=0,1) 005 No PWM (default value)
01z PWM control with PWM Channel 1
105 PWM control with PWM Channel 2
115 PWM control with PWM Channel 3
HB3_MODEn |D5:D4 rw Half-bridge output 3 mode select
(n=0,1) 005 No PWM (default value)
01z PWM control with PWM Channel 1
105 PWM control with PWM Channel 2
11z PWM control with PWM Channel 3
HB2_MODEn |D3:D2 w Half-bridge output 2 mode select
(n=0,1) 005 No PWM (default value)
01z PWM control with PWM Channel 1
105 PWM control with PWM Channel 2
115 PWM control with PWM Channel 3
HB1_MODEn |D1:D0O rw Half-bridge output 1 mode select
(n=0,1) 00s No PWM (default value)
01z PWM control with PWM Channel 1
105 PWM control with PWM Channel 2
115 PWM control with PWM Channel 3
AR BERPWMIBIEHEZ 5L, £456.1.18,
HIEFA % L0
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HB_MODE_2_CTRL
M ER T2 (k=35 [0P]001 00[LABT]1:)

D7 D6 D5 D4 D3 D2 D1 DO
HB8_MODE1l | HB8_MODEO | HB7_MODE1l | HB7_MODEO | HB6_MODE1 | HB6_MODEO | HB5_MODE1 | HB5_MODEOD
rw rw rw rw rw rw rw rw

Field Bits Type Description
HB8_MODEn |D7:D6 rw Half-bridge output 8 mode select
(n=0,1) 00z No PWM (default value)
015 PWM control with PWM Channel 1
105 PWM control with PWM Channel 2
11z PWM control with PWM Channel 3
HB7_MODEn |D5:D4 rw Half-bridge output 7 mode select
(n=0,1) 00z No PWM (default value)
01z PWM control with PWM Channel 1
105 PWM control with PWM Channel 2
11z PWM control with PWM Channel 3
HB6_MODEn |D3:D2 w Half-bridge output 6 mode select
(n=0,1) 00z No PWM (default value)
015 PWM control with PWM Channel 1
105 PWM control with PWM Channel 2
115 PWM control with PWM Channel 3
HB5_MODEn |D1:D0 rw Half-bridge output 5 mode select
(n=0,1) 00z No PWM (default value)
015 PWM control with PWM Channel 1
105 PWM control with PWM Channel 2
11z PWM control with PWM Channel 3
R BAXPWMIRIEHIEZ 158, Z/5F6.1.15,
HIEFA ST L0
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HB_MODE_3_CTRL
M ER TSI (k=75 [0P]101 00[LABT]1:)

D7 D6 D5 D4 D3 D2 D1 DO
reserved reserved reserved reserved |HB10_MODE1HB10_MODEO| HB9_MODE1l | HB9_MODEO
rw rw rw rw rw rw rw rw
Field Bits Type Description
reserved D7:D4 rw Reserved. Alwaysreads as ‘0.
HB10_MODEnN | D3:D2 rw Half-bridge output 10 mode select
(n=0,1) 00s No PWM (default value)
01z PWM control with PWM Channel 1
10z PWM control with PWM Channel 2
115 PWM control with PWM Channel 3
HB9_MODEn |D1:DO rw Half-bridge output 9 mode select
(n=0,1) 00z No PWM (default value)
01z PWM control with PWM Channel 1
105 PWM control with PWM Channel 2
113 PWM control with PWM Channel 3
AR BXPWMIEIEHIEZ15E, SF6.1.15,
HIEFA 58 L0
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PWM_CH_FREQ_CTRL
PWMIEIE $MZE5EHE (#huk T3 [0P]011 00[LABT]1:)

D7 D6 D5 D4 D3 D2 D1 DO
FM_CLK_ FM_CLK_ |PWM_CH3_F|PWM_CH3_F | PWM_CH2_F | PWM_CH2_F | PWM_CH1_F | PWM_CHIL1_F
MOD1 MODO REQ_1 REQ_0 REQ_1 REQ_0 REQ_1 REQ_0O
rw rw rw rw rw rw rw rw
Field Bits Type Description
FM_MOD_EN D7:D6 rw FM Modulation Enable?

00 No modulation (default)

01z Modulation frequency 15.625kHz

10 Modulation frequency 31.25kHz

11z Modulation frequency 62.5kHz
PWM_CH3_FREQ_ |D5:D4 rw PWM Channel 3 frequency select

n (n=0,1) 00: PWM is stopped and off (default value)
0lg PWM frequency 1:80Hz

10z PWM frequency 2: 100Hz

11y PWM frequency 3:200Hz
PWM_CH2_FREQ_ (D3:D2 rw PWM Channel 2 frequency select

n (n=0,1) 00; PWM is stopped and off (default value)
01y PWM frequency 1: 80Hz

10z PWM frequency 2: 100Hz

11y PWM frequency 3:200Hz
PWM_CH1_FREQ_ (D1:DO rw PWM Channel 1 frequency select

n (n=0,1) 00: PWM is stopped and off (default value)
0lg PWM frequency 1:80Hz

10z PWM frequency 2: 100Hz

11y PWM frequency 3:200Hz

1) REITEFNI, BIKITHRIE MEAEFEL10%HIRE

JERE: BHXPWMIRIEHIEZ 156, S4F6.1.15,

HIEFA > L0
2020-09-29



TLE94110ES

(infineon

BiTiMgENO (sP1)

PWM1_DC_CTRL
PWMEHE 1 (H=LEECE (tbik= 5 [OP]111 00[LABT]1s)

D7 D6 D5 D4 D3 D2 D1 DO
PWM1_DC_ | PWM1_DC_ | PWM1_DC_ | PWM1_DC_ | PWM1_DC_ | PWM1_DC_ | PWM1_DC_ | PWM1_DC_
CTRL_7 CTRL_6 CTRL_5 CTRL_4 CTRL_3 CTRL_2 CTRL_1 CTRL_O
rw w rw w rw rw w rw

Field Bits Type Description
PWM1_DC_CTRLn |D7:DO rw PWM Channel1 Duty Cycle configuration (bit7=MSB;
bit0)
0000 00005 100% OFF (default value)
XXXX XXXX g parts of 255 ON
111111115100% ON
AR BAPWMEBIEHEZ 55, BI$F6.1.15,
PWM2_DC_CTRL
PWMIEE 2 H=LLECE (31t [0P]000 10[LABT]1:)

D7 D6 D5 D4 D3 D2 D1 DO
PWM2_DC_ | PWM2_DC_ | PWM2_DC_ | PWM2_DC_ | PWM2_DC_ | PWM2_DC_ | PWM2_DC_ | PWM2_DC_
CTRL_7 CTRL_6 CTRL_5 CTRL_4 CTRL_3 CTRL_2 CTRL_1 CTRL_O
rw rw rw rw rw rw rw rw

Field Bits Type Description
PWM2_DC_CTRLn |D7:DO rw PWM Channel 2 Duty Cycle configuration (bit7=MSB;
bit0)

0000 0000g 100% OFF (default value)
XXXX XXXX g parts of 255 ON
111111115100% ON

JERE: BXPWMIRIEHIEZ 156, S4F6.1.15,
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PWM3_DC_CTRL
PWMIEIE3 5= LLECE (33575 [0P]1100 10[LABT]15)

D7 D6 D5 D4 D3 D2 D1 DO
PWM3_DC_ | PWM3_DC_ | PWM3_DC_ | PWM3_DC_ | PWM3_DC_ | PWM3_DC_ | PWM3_DC_ | PWM3_DC_
CTRL_7 CTRL_6 CTRL_5 CTRL_4 CTRL_3 CTRL_2 CTRL_1 CTRL_O
rw rw rw rw rw rw rw rw
Field Bits Type Description
PWM3_DC_CTRLn |D7:DO rw PWM Channel 3 Duty Cycle configuration (bit7=MSB;
bit0)
0000 00005 100% OFF (default value)
XXXX XXXX g parts of 255 ON
111111115100% ON
AR BXPWMAEIEHIEZ 158, BI5F6.1.15,
HIEFA 61 L0

2020-09-29



TLE94110ES < iﬁneon

BiTiMgENO (sP1)

FW_OL_CTRL
HS1. HS2487EC B A fa 3 A B& 40 M2 B (uhk 5 [0P]010 10[LABT]1:)
D7 D6 D5 D4 D3 D2 D1 DO
FW_HB6 FW_HBS5 FW_HB4 FW_HB3 FW_HB2 FW_HB1 OL_SEL_HS2 |OL_SEL_HS1
rw rw rw rw rw rw rw rw
Field Bits Type Description
FW_HB6 D7 rw HB6 free-wheeling configuration

0z  Passive free-wheeling (default value)
1z  Active free-wheeling

FW_HB5 D6 rw HBS5 free-wheeling configuration

0s  Passive free-wheeling (default value)
1z Active free-wheeling

FW_HB4 D5 rw HB4 free-wheeling configuration
0z  Passive free-wheeling (default value)
1z Active free-wheeling

FW_HB3 D4 rw HB3 free-wheeling configuration
0z  Passive free-wheeling (default value)
1z Active free-wheeling

FW_HB2 D3 rw HB2 free-wheeling configuration
0s  Passive free-wheeling (default value)
1z Active free-wheeling

FW_HB1 D2 rw HB1 free-wheeling configuration

0z  Passive free-wheeling (default value)

1z Active free-wheeling

OL_SEL_HS2 D1 rw HS2 open load detection current and filter time select
0s High-current mode (default value)

1z LED Mode (Low current mode)

OL_SEL_HS1 DO rw HS1 open load detection current and filter time select
0z High current mode (default value)

1z LED Mode (Low current mode)

EFE: BXPWMERIFHIEZ 158, SH$F6.1.18,

HIEFA 62 L0
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FW_CTRL
FE R ECE (MU TI[0P]110 10[LABT]1)s
D7 D6 D5 D4 D3 D2 D1 DO
reserved reserved reserved reserved FW_HB10 FW_HB9 FW_HBS8 FW_HB7
rw rw rw rw rw rw ' rw rw
Field Bits Type Description
reserved D7:D6 rw To be programmed as ‘0’.
reserved D5 rw Reserved. Alwaysreads as ‘0.
reserved D4 rw Reserved. Alwaysreads as ‘0.
FW_HB10 D3 rw HB10 free-wheeling configuration
0s  Passive free-wheeling (default value)
1z Active free-wheeling
FW_HB9 D2 rw HB9 free-wheeling configuration
0z  Passive free-wheeling (default value)
1z Active free-wheeling
FW_HBS8 D1 rw HBS8 free-wheeling configuration
0z  Passive free-wheeling (default value)
1lg  Active free-wheeling
FW_HB7 DO rw HB7 free-wheeling configuration
0s  Passive free-wheeling (default value)
1z Active free-wheeling

EFE: BXPWMERIFHIEZ 58, SH$F6.1.18,
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CONFIG_CTRL
S ECE RS (1= 75 [OP]110 01[LABT]1:)
DT D6 D5 D4 D3 D2 D1 DO
reserved reserved reserved reserved reserved DEV_ID2 DEV_ID1 DEV_IDO
r r r r r r r r
Field Bits Type Description
reserved D7:D3 r Always reads as ‘0’
DEV_IDn D2:DO0 r Device/ derivative identifier
Note: These bits can be used to verify the silicon
content of the device
0005 TLE94112EL/ES chip
0015 TLE94110EL/ES chip
0105 TLE94108EL/ES chip
0115 TLE94106EL/ES chip
1005 TLE94104EP chip
1015 TLE94103EP chip
110z reserved
111greserved
HIEFA 64 L0
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7.7 SPIREFFR
EHFFRE MR/ BRNR (ZRE7.55):
v KEFERHPORE (PORHBHEUFHIAZ) 790000 00006,
o — N 16 fISPHECTHR N F AR (ZIE 25 ME26) , Bl
- P
- BERE—HEFT
v OETERIIEF TR SPIETAIZE A" ERIR) , ALURFHIREFFSR.
v BRI F TR SPIETIRE N, AILURF TIART 755,

v SPIRSEFEFHRAHBRMEMER. XUMBAHIERIZRETSPIFEL R
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7.7.1 REFTERENX

SYS_DIAG1
2RFRIRE 1 (k=75 [0P]001 10[LABT]1:)
D7 D6 D5 D4 D3 D2 D1 DO
SPI_ERR LE VS_Uv VS_ovV NPOR TSD TPW reserved
rc r rc rc rc rc rc r
Field Bits Type Description
SPI_ERR D7 rc SPI error detection
0z  No SPI protocol error is detected (default value).
1z An SPI protocol error is detected.
LE D6 r Load error detection (logic OR combination of Open Load
and Overcurrent)
0z NoOpenLoad and no Overcurrent detected (default value)
1lg  Open Load or Overcurrent detected in atleast one of the
power outputs. Error latched. Faulty output is latched off in
case of Overcurrent
VS_UV D5 rc VS Undervoltage error detection
0s  Noundervoltage on Vsdetected (default value)
1z Undervoltage on Vs detected. Error latched and all outputs
disabled.
VS_OV D4 rc VS Overvoltage error detection
0s Noovervoltage on Vsdetected (default value)
1z Overvoltage on Vs detected. Error latched and all outputs
disabled.
NPOR D3 rc Not Power On Reset (NPOR) detection
0z PORonENorVDD supply rail (default value)
1l NoPOR
TSD D2 rc Temperature shutdown error detection
0s  Junction temperature below temperature shutdown
threshold (default value)
1z Junction temperature has reached temperature shutdown
threshold. Error latched and all outputs disabled.
TPW D1 rc Temperature pre-warning error detection
0z  Junction temperature below temperature pre-warning
threshold (default value)
1z Junction temperature has reached temperature pre-warning
threshold.
reserved DO r Bitreserved. Always reads ‘0’.

ARE EEREEFFeHFHILE (LER M) ERR T FEEE G0 B iR Z=HIE A
Bo MIREBHIELHNEERITE OC/OL (L#E-R470", RYLE (i1#F 5 51ERHTA0%
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SYS_DIAG_2: OP_ERROR_1_STAT
¥ 1 -4 NI REIRRE (Gthik=T [0P]101 10[LABT]1:)

D7 D6 D5 D4 D3 D2 D1 DO
HB4_HS_OC | HB4_LS_OC | HB3_HS_OC | HB3_LS_OC | HB2_HS_OC | HB2_LS_OC | HB1_HS_OC | HB1_LS_OC
rc rc rc rc rc rc rc rc

Field Bits Type Description
HB4_HS_OC |D7 rc High-side (HS) switch of half-bridge 4 overcurrent
detection
0z Noerror on HS4 switch (default value)
1z Overcurrent detected on HS4 switch. Error latched and HS4
disabled.
HB4_LS_OC |D6 rc Low-side (LS) switch of half-bridge 4 overcurrent detection
0z Noerroron LS4 switch (default value)
1z Overcurrent detected on LS4 switch. Error latched and LS4
disabled.
HB3_HS_OC |D5 rc High-side (HS) switch of half-bridge 3 overcurrent
detection
0s  NoerroronHS3 switch (default value)
1z Overcurrentdetected on HS3 switch. Error latched and HS3
disabled.
HB3_LS_OC (D4 rc Low-side (LS) switch of half-bridge 3 overcurrent detection
0s  Noerroron LS3 switch (default value)
1z Overcurrentdetected on LS3 switch. Error latched and LS3
disabled.
HB2_HS_OC |D3 rc High-side (HS) switch of half-bridge 2 overcurrent
detection
0s  Noerroron HS2 switch (default value)
1z Overcurrent detected on HS2 switch. Error latched and HS2
disabled.
HB2_LS_OC |D2 rc Low-side (LS) switch of half-bridge 2 overcurrent detection
0s  NoerroronLS2 switch (default value)
1z Overcurrent detected on LS2 switch. Error latched and LS2
disabled.
HB1_HS_OC |D1 rc High-side (HS) switch of half-bridge 1 overcurrent
detection
0e  NoerroronHS1 switch (default value)
1z Overcurrent detected on HS1 switch. Error latched and HS1
disabled.
HB1_LS_OC |DO rc Low-side (LS) switch of half-bridge 1 overcurrent detection
0s  NoerroronLS1 switch (default value)
1z Overcurrent detected on LS1 switch. Error latched and LS1
disabled.
SR 67 10
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SYS_DIAG_3: OP_ERROR_2_STAT
¥Br 5 - s W mEiRRA (k= [0P]011 10[LABT]1:)

D7 D6 D5 D4 D3 D2 D1 DO

HB8_HS_OC | HB8_LS_OC | HB7_HS_OC | HB7_LS_OC | HB6_HS_OC | HB6_LS_OC | HB5_HS_OC | HB5_LS_OC

rc rc rc rc rc rc rc rc

Field Bits Type Description

HB8_HS_OC |D7 rc High-side (HS) switch of half-bridge 8 overcurrent
detection

0z Noerroron HS8 switch (default value)

1z Overcurrent detected on HS8 switch. Error latched and HS8
disabled.

HB8_LS_OC |D6 rc Low-side (LS) switch of half-bridge 8 overcurrent detection

0z Noerroron LS8 switch (default value)

1z Overcurrent detected on LS8 switch. Error latched and LS8
disabled.

HB7_HS_OC |D5 rc High-side (HS) switch of half-bridge 7 overcurrent

detection

0s  NoerroronHS7 switch (default value)

1z Overcurrent detected on HS7 switch. Error latched and HS7
disabled.

HB7_LS_OC (D4 rc Low-side (LS) switch of half-bridge 7 overcurrent detection

0s  Noerroron LS7 switch (default value)

1z Overcurrent detected on LS7 switch. Error latched and LS7
disabled.

HB6_HS_OC |D3 rc High-side (HS) switch of half-bridge 6 overcurrent

detection

0s  Noerror on HS6 switch (default value)

1z Overcurrent detected on HS6 switch. Error latched and HS6
disabled.

HB6_LS_OC |D2 rc Low-side (LS) switch of half-bridge 6 overcurrent detection

0z NoerroronLS6 switch (default value)

1z Overcurrent detected on LS6 switch. Error latched and LS6
disabled.

HB5_HS_OC |D1 rc High-side (HS) switch of half-bridge 5 overcurrent

detection

0s  Noerroron HS5 switch (default value)

1z Overcurrent detected on HS5 switch. Error latched and HS5
disabled.

HB5_LS_OC |DO rc Low-side (LS) switch of half-bridge 5 overcurrent detection

0s  Noerroron LS5 switch (default value)

1z Overcurrent detected on LS5 switch. Error latched and LS5
disabled.
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SYS_DIAG_4: 0P_ERROR_3_STAT
FHat o - 12 AR B IRIRA (k=¥ [0P]111 10[LABT]1:)

D7 D6 D5 D4 D3 D2 D1 DO

reserved reserved reserved reserved |HB10_HS_OC| HB10_LS_OC| HB9_HS_OC | HB9_LS_OC

rc rc rc rc rc rc rc rc

Field Bits Type Description

reserved D7 rc Reserved. Alwaysreads as ‘0°.

reserved D6 rc Reserved. Alwaysreads as ‘0.

reserved D5 rc Reserved. Alwaysreads as ‘0.

reserved D4 rc Reserved. Alwaysreads as ‘0°’.

HB10_HS_OC D3 rc High-side (HS) switch of half-bridge 10 overcurrent
detection

0s  Noerroron HS10 switch (default value)
1z Overcurrent detected on HS10 switch. Error latched and
HS10 disabled.

HB10_LS_OC |D2 rc Low-side (LS) switch of half-bridge 10 overcurrent

detection

0e  NoerroronLS10 switch (default value)

1z Overcurrent detected on LS10 switch. Error latched and
LS10disabled.

HB9_HS_OC |D1 rc High-side (HS) switch of half-bridge 9 overcurrent

detection

0z Noerror on HS9 switch (default value)

1z Overcurrentdetected on HS9 switch. Error latched and HS9
disabled.

HB9_LS_OC |DO rc Low-side (LS) switch of half-bridge 9 overcurrent

detection

0s  Noerroron LS9 switch (default value)

1z Overcurrent detected on LS9 switch. Error latched and LS9

disabled.
JERE 1B T E = ap KB B E I F Y, BITLE94110ES. TLE94108ES FITLE94106ES 1%
WENX N IRED , I54EE4°0”
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SYS_DIAG_5: OP_ERROR_4_STAT
¥Brm 1 -4 A HAFREIRRE (it =75 [0P1000 01[LABT]1:)

D7 D6 D5 D4 D3 D2 D1 DO
HB4_HS_OL | HB4_LS OL | HB3_HS_OL | HB3_LS _OL | HB2_HS_OL | HB2_LS_OL | HB1_HS_OL | HB1_LS OL
rc rc rc rc rc rc rc rc

Field Bits Type Description
HB4_HS_OL |D7 rc High-side (HS) switch of half-bridge 4 open load detection
0z Noerroron HS4 switch (default value)
1ls  Open load detected on HS4 switch. Error latched.
HB4_LS_OL D6 rc Low-side (LS) switch of half-bridge 4 open load detection
0z Noerroron LS4 switch (default value)
1z Open load detected on LS4 switch. Error latched.
HB3_HS_OL |D5 rc High-side (HS) switch of half-bridge 3 open load detection
0z Noerroron HS3 switch (default value)
1z Open load detected on HS3 switch. Error latched.
HB3_LS_OL D4 rc Low-side (LS) switch of half-bridge 3 open load detection
0z  Noerroron LS3 switch (default value)
1z Open load detected on LS3 switch. Error latched.
HB2_HS_OL (D3 rc High-side (HS) switch of half-bridge 2 open load detection
0z Noerroron HS2 switch (default value)
1z Openload detected on HS2 switch. Error latched.
HB2_LS_OL|D2 rc Low-side (LS) switch of half-bridge 2 open load detection
0z Noerroron LS2 switch (default value)
1z Open load detected on LS2 switch. Error latched.
HB1_HS_OL D1 rc High-side (HS) switch of half-bridge 1 open load detection
0z Noerroron HS1 switch (default value)
1z Open load detected on HS1 switch. Error latched.
HB1_LS_OL|DO rc Low-side (LS) switch of half-bridge 1 open load detection
0z Noerroron LS1 switch (default value)
1z Open load detected on LS1 switch. Error latched.
HIEFA 0 L0
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SYS_DIAG_6: OP_ERROR_5_STAT
¥FBrmt 5 - 8 A HARE IR (=75 [0P]100 01[LABT]15s)

D7 D6 D5 D4 D3 D2 D1 DO
HB8_HS_OL | HB8_LS_OL | HB7_HS_OL | HB7_LS_OL | HB6_HS_OL | HB6_LS_OL | HB5_HS_OL | HB5_LS_OL
rc rc rc rc rc rc rc rc

Field Bits Type Description
HB8_HS_OL |D7 rc High-side (HS) switch of half-bridge 8 open load detection
0z Noerroron HS8 switch (default value)
lg  Open load detected on HS8 switch. Error latched.
HB8_LS_OL D6 rc Low-side (LS) switch of half-bridge 8 open load detection
0z Noerroron LS8 switch (default value)
1lz  Openload detected on LS8 switch. Error latched.
HB7_HS_OL |D5 rc High-side (HS) switch of half-bridge 7 open load detection
0z Noerroron HS7 switch (default value)
1ls  Open load detected on HS7 switch. Error latched.
HB7_LS_OL D4 rc Low-side (LS) switch of half-bridge 7 open load detection
0z Noerroron LS7 switch (default value)
1z Openload detected on LS7 switch. Error latched.
HB6_HS_OL |D3 rc High-side (HS) switch of half-bridge 6 open load detection
0z Noerroron HS6 switch (default value)
1ls  Open load detected on HS6 switch. Error latched.
HB6_LS_OL|D2 rc Low-side (LS) switch of half-bridge 6 open load detection
0s  Noerroron LS6 switch (default value)
1z Openload detected on LS6 switch. Error latched.
HB5_HS_OL |D1 rc High-side (HS) switch of half-bridge 5 open load detection
0z Noerroron HS5 switch (default value)
1z Openload detected on HS5 switch. Error latched.
HB5_LS_OL | DO rc Low-side (LS) switch of half-bridge 5 open load detection
0z  Noerroron LS5 switch (default value)
1z Open load detected on LS5 switch. Error latched.
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SYS_DIAG_7: OP_ERROR_6_STAT
¥Hrato- 125 H AR IRIRS (it =75 [0P]010 01[LABT]1s)

D7 D6 D5 D4 D3 D2 D1 DO
reserved reserved reserved reserved |HB10_HS_OL HB10_LS_OL| HB9_HS_OL | HB9_LS_OL
rc rc rc rc rc rc rc rc
Field Bits Type Description
reserved D7:D4 rc Reserved. Alwaysreads as ‘0.
HB10_HS_OL (D3 rc High-side (HS) switch of half-bridge 10 open load detection
0z NoerroronHS10 switch (default value)
1z Open load detected on HS10 switch. Error latched.
HB10_LS_OL |D2 rc Low-side (LS) switch of half-bridge 10 open load detection
0z Noerroron LS10 switch (default value)
1]z Openload detected on LS10 switch. Error latched.
HB9_HS_OL (D1 rc High-side (HS) switch of half-bridge 9 open load detection
0z Noerroron HS9 switch (default value)
1z Open load detected on HS9 switch. Error latched.
HB9_LS_OL (DO rc Low-side (LS) switch of half-bridge 9 open load detection
0z Noerroron LS9 switch (default value)
1z Open load detected on LS9 switch. Error latched.
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115: FM CLK=62.5 kHz

HIEFA 7 L0
2020-09-29



TLE94110ES iﬁneon

HEIME

9 I IME

1 2 | 3 A 5 6 7 8
A 8.65:01" 5 3.9:01" A
=01 ]2 =0
.
= o
L o = = ||
A & . =
© W =
= - LS - H =
== = =g
B i -~ i B
ol SEATING PLANE _ % N
215 = < B
§ § E COPLANARITY - 0.67=0.25 I3
L] = ||
6102 ——{=loz]p]zex
C 2) C
0.25:0.05
[@lo2s@[a-B] ] 24x BOTTOM VIEW
| ”:HHHH“ HHAHE" CHOHHBAABHBAR" whsen |
H b e1s ™[0
D ) D

CODE

2.77:01

ﬁﬁﬁﬁﬁﬁﬁﬁﬁ B O HHEEED
INDEX MARKING !

6.beor BB ®As]

Drawing sccorig 1o { l
SSSSS 10:1 AB309-A002
Goneen ovatances G—@
1S0 2768-mK
F 04 |05.06.2018 MORBAN CKAGE QUTLINE  |™
JEDEC REFERENCE MS-012 VARIATION BA o3 Tosean_[ronean i PACKAGE OUTLINE
2) DAMBAR PROTRUSION SHALL BE MAXIMUM 0.1 mm TOTAL IN EXCESS OF LEAD WIDTH i @ Infineen | PG-TS0S0-24-1,-5,-21,-51 &
1) DOES NOT INCLUDE PLASTIC OR METAL PROTRUSION OF 015 MAX. PER SIDE 01 2607206 | ABDRAHAL | relessed —
1 I 2 I 3 I i Vandor e POL Z8B00182296 000 04

[

E] 31 PG-TSDS0-24 (¥BF|/EBRILRE - M/ NIMEZETEE)

KREr=m (S RoHS i7A)

RNTHREEKEPNIFERTRINER, FETRAEM, ZasHFUREF TR RMH. FEFHmn
TE&RoHSIAE (BNSIAXBLIEBRE, B SIPC/JEDEC J-STD-0204R/E, EATFTTLIBIEE) -

BEXEREENEZELE, FHRENTHIML:
http://www.infineon.com/packages. IAPSE=Y S

HIEFA 8 L0
2020-09-29



http://www.infineon.com/packages

TLE94110ES

BiTicR

10 BiTiER

(infineon

Revision | Date Changes
1.0 2020-09-29 Initial release
SRR ™ 10

2020-09-29



Trademarks of Infineon Technologies AG
MHVIC™, uIPM™, uPFC™, AU-ConvertIR™, AURIX™, C166™, CanPAK™, CIPOS™, CIPURSE™, CoolDP™, CoolGaN™, COOLiR™, CoolMOS™, CoolSET™, CoolSiC™,
DAVE™, DI-POL™, DirectFET™, DrBlade™, EasyPIM™, EconoBRIDGE™, EconoDUAL™, EconoPACK™, EconoPIM™, EiceDRIVER™, eupec™, FCOS™, GaNpowIR™,
HEXFET™, HITFET™, HybridPACK™, iMOTION™, IRAM™, ISOFACE™, IsoPACK™, LEDrivIR™, LITIX™, MIPAQ™, ModSTACK™, my-d™, NovalithIC™, OPTIGA™,
OptiMOS™, ORIGA™, PowIRaudio™, PowIRStage™, PrimePACK™, PrimeSTACK™, PROFET™, PRO-SIL™, RASIC™, REAL3™, SmartLEWIS™, SOLID FLASH™,

SPOC™, StrongIRFET™, SupIRBuck™, TEMPFET™, TRENCHSTOP™, TriCore™, UHVIC™, XHP™, XMC™.

Trademarks updated November 2015

Other Trademarks

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

Edition 2020-09-29
Published by

Infineon Technologies AG
81726 Munich, Germany

© 2020 Infineon Technologies
AG. All Rights Reserved.

Do you have a question about
any aspect of this document?

Email: erratum@infineon.com

IMPORTANT NOTICE

The information given in this document shall in no
event be regarded as a guarantee of conditions or
characteristics ("Beschaffenheitsgarantie").

With respect to any examples, hints or any typical
values stated herein and/or any information
regarding the application of the product, Infineon
Technologies hereby disclaims any and all warranties
and liabilities of any kind, including without
limitation warranties of non-infringement of
intellectual property rights of any third party.

In addition, any information given in this
document is subject to customer's compliance
with its obligations stated in this document and
any applicable legal requirements, norms and
standards concerning customer's products and
any use of the product of Infineon Technologies in
customer's applications.

The data contained in this document is exclusively
intended for technically trained staff. It is the
responsibility of customer's technical departments to
evaluate the suitability of the product for the
intended application and the completeness of the
product information given in this document with
respect to such application.

For further information on technology, delivery terms
and conditions and prices, please contact the nearest
Infineon Technologies Office (Www.infineon.com).

WARNINGS

Due to technical requirements products may
contain dangerous substances. For information on
the types in question please contact your nearest
Infineon Technologies office.

Except as otherwise explicitly approved by Infineon
Technologies in a written document signed by
authorized representatives of Infineon
Technologies, Infineon Technologies’ products
may notbe usedin any applications where a failure
of the product or any consequences of the use
thereof can reasonably be expected to result in
personal injury.


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

N

)

FAER, AXHNRXERRSGES, NAEEFANRR CRREHTFXIEX, ZRXEXNHESE, FAAEAEFIERZEK

1o

RTFEFIIERERER T BtiEF, UNRESHFNERIETHNER, RENPXEXSEMNEXRAIEXE XA EF

EARRERZ AL,

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

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

o

Trademarks

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

hR7s 2026-01-26

Infineon Technologies AG AR,
== Neubiberg 85579

4% © 2025 Infineon Technologies AG
PN ESiE YN
REFTENF,

Do you have a question about this
document?

Email:

erratum@infineon.com

EEE

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

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

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

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

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

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

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

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

WMRASHEE 25| AR

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

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


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

	表 1 产品概要
	引脚配置
	1 引脚配置
	1.1 引脚分配
	图 1 TLE94110ES 引脚配置

	1.2 引脚定义和功能
	引脚配置
	框图


	2 框图
	图2  TLE94110ES框图（ SPI接口）
	框图
	2.1 电压和电流定义
	图 3 电压和电流定义
	产品一般特性


	3 产品一般特性
	3.1 绝对最大额定值
	表 2 绝对最大额定值1)Tj = -40 C 至 +150  C
	Voltages
	Currents
	Temperatures
	ESD Susceptibility
	产品一般特性
	注释：
	产品一般特性

	3.2 工作范围
	表 3 工作范围
	产品一般特性

	3.3 热阻抗
	表 4 热阻抗
	产品一般特性

	3.4 电气特性
	表 5 电气特性，VS=5.5 V 至 18 V，VDD= 3.0V 至 5.5V，Tj= -40 C 至 +150 C，EN= HIGH，IOUTn= 0 A；除非另有说明，典型值基于VDD= 5.0 V、VS= 13.5 V 和TJ= 25  C；所有电压均相对于地，正电流流入引脚（除非另有说明）
	电流损耗，EN = GND
	电流损耗，EN=HIGH
	过压和欠压锁定
	静态漏源导通电阻（高边或低边）
	产品一般特性
	表 5 电气特性，VS=5.5 V 至 18 V，VDD= 3.0V 至 5.5V，Tj= -40 C 至 +150 C，EN= HIGH，IOUTn= 0 A；除非另有说明，典型值基于VDD= 5.0 V、VS= 13.5 V 和TJ= 25  C；所有电压均相对于地，正电流流入引脚（除非另有说明）（续）
	半桥输出高边（HS）通道的输出保护与诊断
	半桥输出低边 (LS) 通道的输出保护和诊断
	输出 OUT(1...n) 的漏电流
	输出开关时间。见图 9 和图 10。
	产品一般特性
	表 5 电气特性，VS=5.5 V 至 18 V，VDD= 3.0V 至 5.5V，Tj= -40 C 至 +150 C，EN= HIGH，IOUTn= 0 A；除非另有说明，典型值基于VDD= 5.0 V、VS= 13.5 V 和TJ= 25  C；所有电压均相对于地，正电流流入引脚（除非另有说明）（续）
	输入接口：逻辑输入EN
	SPI 频率
	SPI接口：从 EN 上升沿到第一个数据的延迟时间
	SPI接口：输入接口、逻辑输入 SDI、 SCLK 、CSN
	输入接口，逻辑输出 MISO
	产品一般特性
	表 5 电气特性，VS=5.5 V 至 18 V，VDD= 3.0V 至 5.5V，Tj= -40 C 至 +150 C，EN= HIGH，IOUTn= 0 A；除非另有说明，典型值基于VDD= 5.0 V、VS= 13.5 V 和TJ= 25  C；所有电压均相对于地，正电流流入引脚（除非另有说明）（续）
	数据输入时序。参见图 15 和图 17。
	数据输出时序。参见图 15。
	产品一般特性
	表 5 电气特性，VS=5.5 V 至 18 V，VDD= 3.0V 至 5.5V，Tj= -40 C 至 +150 C，EN= HIGH，IOUTn= 0 A；除非另有说明，典型值基于VDD= 5.0 V、VS= 13.5 V 和TJ= 25  C；所有电压均相对于地，正电流流入引脚（除非另有说明）（续）
	过热警告和关机
	特性描述结果


	4 特性描述结果
	典型性能特性
	电源静态电流 电源电流
	逻辑电源静态电流 逻辑电源电流
	特性描述结果
	高边静态漏源导通电阻 低边静态漏源导通电阻
	高边静态漏源导通电阻
	VS = 13.5V 和 VDD = 5V
	低边静态漏源导通电阻
	VS = 13.5V 和 VDD = 5V
	特性描述结果
	高边输出导通斜率 低边输出导通斜率
	高边输出关断斜率 低边输出关断斜率
	特性描述结果
	高边过流关断阈值  低边过流关断阈值
	欠压开启电压阈值  欠压关断电压阈值
	特性描述结果
	过压开启电压阈值  过压关断电压阈值
	VDD 上电复位和 VDD 断电复位
	概述

	5 概述
	5.1 电源
	5.2 操作模式
	5.2.1 正常模式
	5.2.2 休眠模式
	5.3 复位行为
	VDD欠压复位：
	EN 引脚复位：
	概述

	5.4 反极性保护
	图 4  反极性保护
	半桥输出


	6 半桥输出
	6.1 功能说明
	6.1.1 启用PWM的半桥操作
	表 6  每个半桥输出的 PWM 能力和频率选择
	半桥输出

	6.1.1.1 感性负载
	图 5  OUT 2 上的PWM操作
	选项 1：所考虑的输出不与另一个输出并联
	选项 2：由不同控制寄存器控制的输出被并联使用。此序列确保相应的 HS 或 LS 被同时激活
	半桥输出
	半桥输出

	6.1.1.2 LED模式（可选）
	图 6  OUT 1 上的PWM操作
	半桥输出

	6.2 保护与诊断
	表 7  输出的诊断和监控总结
	半桥输出
	表 7 输出的诊断和监控总结（续）
	半桥输出

	6.2.1 短路输出到电源或地
	图 7 高边开关——短路和过流保护
	图 8 低边开关——短路和过流保护
	半桥输出
	表 8  激活功率开关发生过流情况时的控制和状态寄存器位状态
	半桥输出

	6.2.2 交叉电流
	图9 半桥输出开关时间——高边到低边的转换
	半桥输出
	图10 半桥输出开关时间——低边到高边的转换
	半桥输出

	6.2.3 温度监控
	图 11  过温行为
	半桥输出
	表 9   激活的功率开关出现过温情况时的控制和状态寄存器位状态

	6.2.4 过压和欠压关断
	6.2.4.1 VS 欠压
	6.2.4.3 VDD 欠压
	半桥输出
	图 12  VS欠压和过压条件下的输出行为

	6.2.5 负载开路
	串行外设接口（SPI）


	7 串行外设接口（SPI）
	7.1 SPI 描述
	图 13  SPI数据传输时序（注意：与寄存器描述相比，本图中所示的LSB和MSB的顺序相反）
	串行外设接口（SPI）
	图 14  从 EN 上升沿到首次SPI通讯的建立时间
	图 15  SPI数据时序

	7.1.1 全局错误标志
	串行外设接口（SPI）
	图 16  0 时钟周期下的 SDO 行为

	7.1.2 全局状态寄存器
	表10 全局状态寄存器和全局错误标志中报告的故障
	串行外设接口（SPI）
	表10  全局状态寄存器和全局错误标志中报告的故障

	7.1.3 SPI协议错误检测
	串行外设接口（SPI）
	图 17  时钟极性错误
	串行外设接口（SPI）

	7.2 具有独立从机配置的SPI
	图 18 具有独立从机配置的 SPI
	串行外设接口（SPI）
	图 19  具有独立从机配置的 SPI 操作模式
	串行外设接口（SPI）

	7.3 菊花链操作
	串行外设接口（SPI）
	图 20  TLE941xy 系列设备的菊花链硬件配置示例
	图 21 包含三个 TLE941xy 系列器件的 SPI 帧
	串行外设接口（SPI）
	图 22 仅由 TLE941xy 器件组成的菊花链中具有零 SCLK 时钟周期的全局错误标志

	7.4 SPI通信期间的状态寄存器变化
	图 23  数据字节传输过程中状态寄存器变化 - 独立从机配置示例
	串行外设接口（SPI）
	串行外设接口（SPI）
	图 24  在传输地址字节期间状态位发生变化时，全局错误标志和状态寄存器之间不一致的示例
	串行外设接口（SPI）

	7.5 SPI位映射
	图 25 TLE94110ES SPI 寄存器映射
	串行外设接口（SPI）

	7.6 SPI控制寄存器
	串行外设接口（SPI）

	7.6.1 控制寄存器定义
	HB_ACT_1_CTRL
	半桥输出控制1（地址字节[OP] 000 00[LABT]1B ）
	串行外设接口（SPI）

	HB_ACT_2_CTRL
	半桥输出控制2（地址字节[OP]100 00[LABT]1B ）
	串行外设接口（SPI）

	HB_ACT_3_CTRL
	半桥输出控制3（地址字节[OP]010 00[LABT]1B ）
	串行外设接口（SPI）

	HB_MODE_1_CTRL
	半桥输出模式控制1（地址字节[OP]110 00[LABT]1B）
	串行外设接口（SPI）

	HB_MODE_2_CTRL
	半桥输出模式控制2（地址字节[OP]001 00[LABT]1B）
	串行外设接口（SPI）

	HB_MODE_3_CTRL
	半桥输出模式控制3（地址字节[OP]101 00[LABT]1B）
	串行外设接口（SPI）

	PWM_CH_FREQ_CTRL
	PWM通道频率选择 (地址字节 [OP]011 00[LABT]1B)
	串行外设接口（SPI）

	PWM1_DC_CTRL
	PWM 通道 1 占空比配置（地址字节 [OP]111 00[LABT]1B）

	PWM2_DC_CTRL
	PWM通道 2 占空比配置 (地址 [OP]000 10[LABT]1B)
	串行外设接口（SPI）

	PWM3_DC_CTRL
	PWM通道3占空比配置 (地址字节 [OP]100 10[LABT]1B )
	串行外设接口（SPI）

	FW_OL_CTRL
	HS1、HS2续流配置及负载开路检测设置 (地址节 [OP]010 10[LABT]1B)
	串行外设接口（SPI）

	FW_CTRL
	主动续流配置(地址字节[OP]110 10[LABT]1)B
	串行外设接口（SPI）

	CONFIG_CTRL
	器件配置控制 (地址字节 [OP]110 01[LABT]1B)
	串行外设接口（SPI）


	7.7 SPI状态寄存器
	串行外设接口（SPI）
	SYS_DIAG1
	全局状态 1（地址字节 [OP]001 10[LABT]1B）
	串行外设接口（SPI）

	SYS_DIAG_2 : OP_ERROR_1_STAT
	半桥输出 1 - 4 的过流错误状态（地址字节 [OP]101 10[LABT]1B）
	串行外设接口（SPI）

	SYS_DIAG_3 : OP_ERROR_2_STAT
	半桥输出 5 - 8 的过流错误状态（地址字节 [OP]011 10[LABT]1B）
	串行外设接口（SPI）

	SYS_DIAG_4 : OP_ERROR_3_STAT
	半桥输出 9 - 12 的过流错误状态（地址字节 [OP]111 10[LABT]1B）
	串行外设接口（SPI）

	SYS_DIAG_5 : OP_ERROR_4_STAT
	半桥输出 1 - 4 负载开路错误状态 (地址 字节 [OP]000 01[LABT]1B)
	串行外设接口（SPI）

	SYS_DIAG_6 : OP_ERROR_5_STAT
	半桥输出 5 - 8 负载开路错误状态 (地址字节 [OP]100 01[LABT]1B)
	串行外设接口（SPI）

	SYS_DIAG_7 : OP_ERROR_6_STAT
	半桥输出9-12负载开路错误状态 (地址字节 [OP]010 01[LABT]1B)
	应用信息



	图 26 TLE94110ES 位映射
	8 应用信息
	8.1 应用框图
	图 27  直流电机负载应用示例
	应用信息
	图 28  侧视镜控制应用示例
	应用示例说明
	应用信息
	应用信息

	8.2 热应用信息
	图 29  不同 PCB 设置的 ZthJA 曲线
	图 30  ZthJC 曲线
	应用信息

	8.3 电磁兼容增强
	封装外形


	9 封装外形
	绿色产品（符合 RoHS 标准）
	修订记录

	10 修订记录



