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TLE94108E <|nf|neon
Type Package Marking
TLE94108ES PG-TSDSO0-24 TLE94108ES
&1 =B E
Normal Operating Voltage Vs 55..18V
Extended Operating Voltage Vs 18..20V
Logic Supply Voltage Voo 3.0...5.5V
Maximum Supply Voltage for Load Dump Vsip) 40V
Protection
Minimum Overcurrent Threshold Isp 0.9A
Maximum On-State Path Resistance at T;= 150°C | Rpson(total)_Hsx+Lsy 1.8+1.80Q
Typical Quiescent Current at Tj=85°C lsq 0.1pA
Maximum SPI Access Frequency fscik 5MHz
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SIHECE
1 SIMEE
1.1 5|53 EC
1O
GND [IT|1 ===+ 24[T1 GND
ouT 1 12 23 1T ] OUT2
ouTs5 1|3 22 T ] 0OUTs8
oOuUT7 [T ]l4 21 T] VS2
SDI [T ]|5 20T ] SCLK
vDD [T]|6 1911 CSN
SDO 1|7 181 1 N.U.
EN [T171(8 17117 N.U.
N.U. T ][9 1611 VS1
OuUT 6 [T ][10 15T 1 N.U.
OUT4 [Tt __ 14T 0uUT3
GND [T][12 1311 GND
1 5| HIACE TLE94108ES
1.2 5B X FThiE
Pin Symbol Function
1 GND Ground. All ground pins should be externally connected together.
2 OUT1 Power half-bridge 1
3 ouT>5 Power half-bridge 5
4 OouT7 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 EN
line Low
9 N.U. Not used. This pin should be left open.
10 ouUT6 Power half-bridge 6
11 ouT 4 Power half-bridge 4
12 GND Ground. All ground pins should be externally connected together.
BiEFM > 10
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SIHECE

Pin Symbol Function

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

14 ouT3 Power half-bridge 3

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

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 Not input 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 OouT 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) HERIPREACH IZR A LUERHEEPCBEIF R, RENIER (EP) BRI AR IEZEEM R,
BIF P ER B LUR S RIER B S M AL,

e BNTETEREIGHREHFL NU) 5/HIFIR BRI RIFRERRRD (FFE8) o R
NU 5/ BIECR /R F0 41 5 | IR 1 ZIPCB S SRR/ 5 AP AR LRI IR s E M5Bk
% (WRKFRZBUTEE) BRI RE, RaiZn, FEHBLI/IHITEGERHERIZ/IH
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&2 TLE94108ESHEE] ( sPHE[)
BIEFMH 7 10
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3 FEm— RS

3.1 B RATEE

+®2 BT R ATAEMEIT,=-40°C FE +150°C

Parameter Symbol Values Unit |Noteor Number
Min. |Typ.|Max. Test Condition
Voltages
Supply voltage Vs -0.3 - 40 Y Vo=Vs1= Vs, P_4.1.1
Supply Voltage Slew Rate |dvs/dt| |- - 10 V/us |Vsincreasingand |P_4.2.2
decreasing ¥
Power half-bridge output voltage | Vo1 0.3 |- 40 v 0V <Vour<Vsy P_412
Logic supply voltage Voo -0.3 - 5.5 Y 0V<Vs<40V P_4.13
Logic input voltages Vsprs 0.3 |- VDD |V 0V<Vs<40V P_4.14
(SDI, SCLK, CSN, EN) Vecrio 0V<Vp<5.5V
VCSN’ VEN
Logic output voltage Vepo -0.3 - VDD |V 0V<Vs<40V P_4.15
(SDO) 0V<Vp<5.5V
Currents
Continuous Supply Current for Vs, | /gy 0 - 2.0 A - P_4.16
Continuous Supply Current for Vs, | /s, 0 - 2.0 A - P_4.1.7
Current per GND pin lenp 0 - 2.0 A - P_4.1.14
Output Currents lout -2.0 - 2.0 A - P_4.1.15
Temperatures
Junction temperature T; -40 - 150 °C - P_4.1.8
Storage temperature Tstq -50 - 150 °C - P_4.1.9
ESD Susceptibility
ESD susceptibility OUTn and VSx | Ve -8 - 8 kv |JEDECHBM™ P_4.1.10
pins versus GND. All other pins
grounded.
ESD susceptibility all pins Vesp -2 - 2 kv |JEDEC HBM®® P_4.1.11
ESD susceptibility all pins Vesp 500 |- [500 |V CDMY¥ P_4.1.12
ESD susceptibility corner pins Vesp 750 |- 750 |V CDMY¥ P_4.1.13
1) REFEFMR, BIRITEE,
2) WEATFRERN (N.U.) 3R
3) ESD8URE, “JEDEC HBM” ¥4 ANSI/ESDA/JEDEC JS-001, (1.5kQ, 100 pF)
4) ESDTiS2t4, HEBSRHIEAL“CDM”, FF&EJEDEC JESD22-C101
BiEFM 9 1.0
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3.2 T1ESCHE

&3 T {ESBE

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

Supply voltage range Vs o) 5.5 - 18 v - P_4.2.1
for normal operation
Extended supply voltage range | Vs(exy 18 - 20 Vv 12) P_4.2.7
Logic supply voltage range for |V, 3.0 - 5.5 v - P_4.23
normal operation
Logic input voltages Vepps -0.3 - 5.5 v - P_4.2.4
(SDI, SCLK, CSN, EN) Verio

VCSN’ VEN
Junction temperature T; -40 - 150 °C P_4.2.5

1) RELEFMR, BIRITEE.
2) EYEMEEEER, SMNEEEIE B, FENBESKETREERE.

E FIEBEIRECER, BRI LIFIERT S BEE A FHIn e BTt ETIFIE
2 EBFHIFAE FHEEH o

HIRFH 1L L0
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3.3 PR

&4 #PEHT TLE94108ESTLE94106EL

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

Junction to Case, Ta= 85°C Rinic_hot |- 25 |- Kw |V

Junction to ambient, Ta=85°C | Ry hot m |~ 810 |- Kw D2

(1s0p, minimal footprint) in

Junction to ambient, Ta=85°C | Ryja hot 30 | - 417 |- Kw Y3

(1s0p, 300mm2 Cu) 0

Junction to ambient, Ta=85°C | Ry hot 60 | - 405 |- Kw DY

(1s0p, 600mm2 Cu) 0

Junction to ambient, Ta=85°C | Ryyja not 25 | - 284 |- Kw D9

(2s2p) 2

1) 1BEBIR,, ERIRIEJEDEC JESD51-2,-31T 4, TEFR4 1s0pEBERIR EE BATTRF 4 TNEMN, = (B
+H13E) 1 76.2 x 114.3 x 1.5mm BYEBIRAR TR, 1Z4HRAE 600mm2 SAEFIF] 35um
EEMZIMNIREX Ta =85°C, B MEBEIN3E0.135W,

HIRFH 12 L0
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3.4 S5
£ 3] S, Ve=5.5VE 18V, Vyo=3.0VE 5.5V, Tj=-40°C F +150°C, EN=HIGH,

loun=0A; BRIEBHIHH, REBEEEFV,=5.0V. Vs=13.5VHIT,=25°C; FREH8
EgHExS T, IEERFRNSIE (FRIESHBHEA)

Parameter Symbol Values Unit |Noteor Number
Min. |Typ. |Max. Test Condition
Current Consumption, EN = GND
Supply Quiescent current Isq - 05 (2 MA -40°C =< T;=85°C P_4.4.1
Logic supply quiescent current | /op_q - 0.1 HA -40°C=T;=85°C P_4.4.2
Total quiescent current lsq*lbpq |- 06 |3 HA -40°C < T;< 85°C P 443
Current Consumption, EN=HIGH
Supply current Is - 05 |1 mA Power driversand |P_4.4.4
power stages are
off
Supply current Is_nson - 45 |9 mA All high-sides ONY  |P_4.4.101
Logic supply current Inp - 15 |3 mA  [SPI not active P_4.4.5
Logic supply current Iob_run - 5 - mA  |SPI5MHz? P 446
Total supply current Is+Ipp gun |- 55 |- mA  |SPI5MHz? P 447
Over- and Undervoltage Lockout
Undervoltage Switch ON Vivon 425 |- 525 |V Vsincreasing P_4.4.8
voltage threshold
Undervoltage Switch OFF Vivorr 4 - 5.0 \ Vs decreasing P_4.4.9
voltage threshold
Undervoltage Switch ON/OFF | Vi, .y - 0.25 |- Vv Vovon Yovore P_4.4.10
hysteresis
Overvoltage Switch OFF voltage | Vo oee 21 - 25 v Vsincreasing P_4.4.11
threshold
Overvoltage Switch ON voltage |V o 20 - 24 v Vsdecreasing P_4.4.12
threshold
Overvoltage Switch ON/OFF Ve uy - 1 - Vv Vovore~ Yovon P_4.4.13
hysteresis
Voo Power-On-Reset Voo por 240 |2.70 |290 |V Vopincreasing P_4.4.14
Voo Power-Off-Reset Voorofir 235 |2.65 (285 |V Vopdecreasing P_4.4.15
Voo Power ON/OFF hysteresis Voo por HY - 0.05 |- \Y Voo por - Voo pofr 3 P _4.4.98
Static Drain-source ON-Resistance (High-Side or Low-Side)
High-Side or Low-Side Roson | Rpson_Hg_25¢ |~ 850 [1200 [mQ  |lour=%0.5A; P_4.4.16
(all outputs) Ti=25°C
High-Side or Low-Side Roson [ Rpson s 150 |~ 1400 {1800 |mQ  |lour=2%0.5A; P_4.4.17
(all outputs) C T;=150°C
BiEFM 13 10
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&S5 SIS, Ve=5.5VE 18V, Vyp=3.0VZE 5.5V, T;=-40°C E +150°C, EN=HIGH, loura
=0A; FRIESHEBHA, HEBEETFV,L=50V. V.=13.5VHIT=25°C; FRrEEREY
HxFHE, IEEBEFRASIE BRIESHIBEA) (8

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

High-Side Roson Roson__ns. |~ 950 [1300 [mQ  |?four=-0.1A; P_4.4.18

(HS1and HS2 in LED mode) 25C T;=25°C

High-Side Roson Roson_Hi_He. | - 1500 (2000 [mQ  |?lour=-0.1A; P_4.4.19

(HS1 and HS2 in LED mode) 150C T;=150°C

Output Protection and Diagnosis of high-side (HS) channels of half-bridge output

HS Overcurrent Shutdown Isp s -4 |-11 |-09 |A See Figure 7 P_4.4.89

Threshold

Difference between shutdown |/um ns- -1.2  |-0.6 |0 A E lIsp_ns| P 4421

and limit current Isp_ns See Figure 7

Overcurrent Shutdown filter tasp_Hs 15 19 23 us 3 P_4.4.22

time

Open Load Detection Current  |lotp1_ms -15 |-8 -3 mA |- P 4.4.23

Open Load Detection filter time | toLp1_Hs 2000 |3000 |4000 |pus 3 P_4.4.24

Open Load Detection Current |l p; ys;, |32 |-2 -0.5 mA Bit OL_SEL_HS1 |P_4.4.25

for LED mode =1,0L_SEL_HS2

(HS1 & HS2) =1

Open Load Detection filter time |ty p, ps;, [100 (200 300 us Bit OL_SEL_HS1= |P_4.4.26

for LED mode 1,0L_SEL_HS2=

(HS1 & HS2) 1;

3)
Output Protection and Diagnosis of low-side (LS) channels of half-bridge output

LS Overcurrent Shutdown lsp s 0.9 11 |14 A Figure 8 P_4.4.104
Threshold

Difference between shutdown |/im_is- 0 06 |12 A K lum 152 1sp 1 P_4.4.28
and limit current Isp_Ls Figure 8

Overcurrent Shutdown filter | tyqp (s 15 19 |23 us 3 P_4.4.29
time

Open Load Detection Current lotp_Ls 3 8 15 mA - P_4.4.30
Open Load Detection filter time | foip_Ls 2000 |3000 |4000 |pus 3 P_4.4.31
Outputs OUT(1...n) leakage current

HS leakage current in off state | /qLHn_nor -2 -05 |- UA Vourn=0V ; EN=High |P_4.4.32
HS leakage current in off state | /qLrn_ste -2 -05 |- UA Vourn=0V; EN=GND |P_4.4.33
LS Leakage current in off state |/qLn_nor - 0.5 HA Vourn=Vs; EN=High |P_4.4.34
LS Leakage current in off state |/qLin_stLe - 05 (2 UA Vourn=Vs; EN=GND |P_4.4.35

Output Switching Times. See Figure 9 and Figure 10.

Slew rate of high-side and low- |d,,/dt 0.1 045 |0.75 |V/us |Resistive load = P_4.4.36
side outputs 100Q; Vs=13.5V *
HUEFM 14 1.0
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&5 SIS, Ve=5.5VE 18V, Vy,=3.0VE 5.5V, T;=-40°C E +150°C, EN=HIGH, /loutn
=0A; FRIERHEWHAA, BEBEETVL,=50V. V.=13.5VHIT=25°C; FiEHBEY
xS T, IEBRFBARNSIE GRIEFEBHA) (82

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

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

driveron 100Q to GND

Output delay time high side tioren 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 tiorrL 15 45 75 us Resistive load = P_4.4.40

driver off 100Q to VS

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

high to low 100Q%

Cross current protection time, |ty 4 100 130 |160 us Resistive load = P_4.4.42

low to high 100Q%

Input Interface: Logic Input EN

High-input voltage Venn 0.7* |- - % - P_4.4.43
VDD

Low-input voltage Venl - - 03* |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 Voo P _4.4.46

SPI frequency

Maximum SPI frequency fop1,max - - 5.0 MHz |39 P_4.4.47

SPI INTERFACE: Delay Time from EN rising edge to first Data in

Setup time Loet ‘ - ‘ - ‘ 150 ‘ Hs ‘3) SeeFigure14 |P_4.4.48

SPI INTERFACE: Input Interface, Logic Inputs SDI, SCLK, CSN

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

L-input voltage threshold Vi - - 03* |V - P_4.451

VDD

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

Pull up resistor at pin CSN Rey_csn 30 50 80 kQ Vesn= 0.7 X Voo P_4.4.53

Pull down resistor at pin SDI, | Rpp_sp|, 20 40 |70 KQ  |Vpp, Veek=0.2x Vpp |P_4.4.54

SCLK Rep_scik

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

CSN, SDI or SCLK

Input Interface, Logic Output SDO

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

HIEFH 15 10
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R

&S5 SIS, Ve=5.5VE 18V, Vyp=3.0VZE 5.5V, T;=-40°C E +150°C, EN=HIGH, loura
=0A; FRIESHEBHA, HEBEETFV,L=50V. V.=13.5VHIT=25°C; FRrEEREY
HxFHE, IEEBEFRASIE BRIESHIBEA) (8

Parameter Symbol Values Unit |Note or Number
Min. |Typ. |Max. Test Condition
L-output voltage level VspoL - 02 |04 \Y IspoL=1.6 MA P_4.4.57
Tri-state Leakage Current IspoLk -1 - 1 HA Vesn=Voos P_4.4.58
OV < Vspo< Voo
Tri-state input capacitance Cspo - 10 |15 pF 3 P_4.4.59
Data Input Timing. See Figure 15 and Figure 17.
SCLK Period tocik 200 |- - ns 3 P_4.4.60
SCLK High Time tscLun 045* |- 055* |ns |¥ P_4.4.61
tpCLK tpCLK
SCLK Low Time teciuL 045* |- 0.55* |ns 3 P_4.4.62
tpCLK tpCLK
SCLK Low before CSN Low | taer 125 |- - ns |7 P_4.4.63
CSN Setup Time tiead 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 t - - 50 ns 3 P_4.4.69
pin SDI, SCLK, CSN
Input Signal Fall Time at pin |t - - 50 ns 3 P_4.4.70
SDI, SCLK, CSN
Delay time from EN falling edge | toyope - - 8 us 3 P_4.4.71
to standby mode
Minimum CSN High Time tesnH 5 - - Us 3 P_4.4.72
Data Output Timing. See Figure 15.
SDO Rise Time tispo - 30 |80 ns Cloag = 40pF ¥ P_4.4.73
SDO Fall Time tispo - 30 |80 ns Cloag=40pF P_4.4.74
SDO Enable Time after CSN tensoo - - 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 |dutysax |45 - 55 % 3 P_4.4.77
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 Vop
Cioaa = 40pF?
IR 16 10
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R

&S5 SIS, Ve=5.5VE 18V, Vyp=3.0VZE 5.5V, T;=-40°C E +150°C, EN=HIGH, loura
=0A; FRIESHEBHA, HEBEETFV,L=50V. V.=13.5VHIT=25°C; FRrEEREY
HxFHE, IEEBEFRASIE BRIESHIBEA) (8

Parameter Symbol Values Unit |Noteor Number
Min. |Typ. |Max. Test Condition
SDO Valid Time for Vpp=5V tuaspos - 50 |65 ns Vspo< 0.2 X Voo P_4.4.79
Vspo > 0.8 Voo
Cloag = 40pF °
Thermal warning & Shutdown
Thermal warning junction Tw 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 | Tjuys - 5 - °C 3 P_4.4.82
Ratio of SD to W temperature | Tjso/ Tw ~ |1.05 [1.20 |- - 3 P_4.4.83

1) Is yson N EIEREER

2) @R OL_SEL_HS1{IIZE N 1, Al HS1IGENLEDIRT; FIERE OL_SEL_HS2 fiIEE N 1, A HS2IRER
LEDIETX

3) REFEFMIK, HIRITEE,

4) TEVsHY 20% - 80% SEEIAFHITNE,

5) EREELRERTER

HIRFH 17 L0
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I RRER

4 HEERER

SYRE 2 MHUREY 7 SR HT T, WEHBET TIEREMARRAT BEIREE,

BRRY BRI
Supply quiescent current Supply current
P_4.4.1 P_4.4.4
5.9 300
L1
49 250 ”""
/—";// _—-——""’——/—"
39 200 =
==l B
g _ - PRS-
3, - 3 150 = =
g ] 2 ’.—"—:’——
19 ] - 100
-
09 50 T
i ——r 0

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

—VS§=5.5V —V5=13.5V —VS$=18V —VS=19V —VS=21
Logic supply quiescent current

P_4.4.2
0.4

0.35

0.3

0.25

0.2

0.15 /

0.1

IDD_Q[uA]

0.05

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

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

IR

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

—VS§=5.5V —VS§=13.5V —VS=18V —VS=19V —VS=21V
Logic supply current

P_4.4.5
0.89

B

0.88

0.87

IDD[mMA]

0.86

0.85 /
’ 4

0.84

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

=—=VS$=5,5V ==V5$=13.5V ~=V5=18V —VS$=19V —V5=21V

18 1.0
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HS static Drain-source ON-resistance LS static Drain-source ON-resistance
P_4.4.16 and P_4.4.17 P_4.4.16 and P_4.4.17
1500 - 1600
1400 ] / 1500 7
5 // 1400 3 //
1300 ] / : /7
] / 1300 ] V.ld
p ] Y,
_ 1200 : B ] 74
c 4 C 3 /
£ ] £ 1200 . L
& 1100 - 3 V)
4 "d 9 ]
| / ] 1100 . /
Z 1000 ] LA 3 ] V4
8 ] " 3 1000 : 7
= 3 / [ P //
900 e ] 7
1 A 900 : 4
1/ 1
800 L A
A 800 72
1 | 3 7
700 . 700
600 ] 600
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]
—VS=5.5V —VS=13.5V —VS=18V —VS=19V —VS=21V —VS=5.5V —VS=13.5V —VS$=18V —VS=19V —VS=21V
HS static drain-source ON-resistance LS static drain-source ON-resistance
VS =13.5Vand VDD =5V VS =13.5Vand VDD =5V
P_4.4.16 and P_4.4.17 P_4.4.16and P_4.4.17
1600 . 1600
1500 1500
1400 : / 1400
V4
_ 1300 /, 1300
Euoo /A € 1200
" /| Iy
T, 1100 ;_'| 1100
2
o ] ] <]
@ 1000 2 1000
g 5 A 2
900 ] w 900
800 / 800
” ]
700 ] 700
600 : 600 :
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]
—O0UT1—O0UT2—0UT3—O0UT4 —O0UT1—0UT2—0UT3—0UT4
—OUT5—0UT6—0UT7—0UT8 —OUT5—0UT6—0UT7—O0UT8
HIEFA 19 L0
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FEERER

Slew rate ON of high-side outputs

P_4.4.36
0.6
0.55 =]
-—'_‘—.1—-._.______
] I O B A
05 = e
—_— -ﬁ_-
%045
3 T
E -“__-.—'_""--—-
= -'-'-"--._,_
: 0.4
P
2
S
03
03
0.25
0.2

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

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

Slew rate ON of low-side outputs

P_4.4.36
0.65 1
06 = ]
-'-""1-—-_.____._.
055 |- LT~
‘h"———_‘-'—"‘---. T~~~
1 e T Iy i, S —
3 -—'\\\"N\
— 0.5 ] i .
g —-_-'_"_"—-—-___
>~ 1 [ —t—
2045 : T =
© ] ~——
-~ 4
g 04 ]
o ]
2 ]
0.35 ]
03 ]
025 ]
0.2 ]
50 -30 -10 10 30 50 70 90 110 130 150
Junction Temperature [°C]
—V5=5.5V —V5=13.5V —VS=18V —VS=19V —VS=21V

Slew rate OFF of high-side outputs

P_4.4.36

0.65

0.6

0.55

II]
i

o
n

£
s
o

dVOUT/ dt [V/us]
o
T~

0.35

03

0.25

]

0.2

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

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

Slew rate OFF of low-side outputs

P 4.4.36
0.65 .
0.6 T
; = = .
I e O N g e s O
0.55 . T ]
4 T
F——— 1
_ 05 e L]
M 1 e
2 ] T T
2.0.45 ]
= ]
d ]
~ 4
5 04 ]
2 5
® 035 .
0.3 ;
0.25 .
0.2 .
50 -30 -10 10 30 50 70 90 110 130 150
Junction Temperature [°C]
—V§=55V —=VS=13.5V ~—VS=18V ——VS$=19V ——V5=21V

IR
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HS overcurrent shutdown threshold LS overcurrent shutdown threshold
P_4.4.89 P_4.4.104
-1000 1160
-1020 \
1140
N\ ]
-1040 \\ ]
L 1120 AN
L~ NN
-1060 \\
/
N " 1100 N
7 -1080 T \\
E / £ \\
n -1100 | w 1080 \
@ - 7 | N
o d g NN
@ -1120 a NN
F 1060 NN
-1140 7 \\\\
y /1 1040 \\

11 ]

60 ({7 \\\\
-1180 1020 ~N
-1200 1000

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]
—VS=55Y —V5=135V —VS=18V —VS=19Y —VS=21V —VS=5.5V —VS=13.5V —VS$=18Y —VS=19V —VS=21V
Undervoltage switch ON voltage threshold Undervoltage switch OFF voltage threshold
P_4.4.8 P_4.4.9
4.95 -
4.79
] / ] /
49 /
] // 4.74 //
485 // // I // /
B ] L/ / = 4.69 ] Va /
z 1 - / o /
G, 48 1A S A 7
1 i Pz 4 [
3 // 2 A Y/
= ] A1 | A > 4.64 va /
475 - 1 A
AT _,#”‘/ ped 1
47 =t 459 7
/:/
4.65 ] 4.54
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]
-—\VDD=3V —VDD=5V -—VDD=5.5V —\DD=3V —VDD=5V -—VDD=5.5V
HIEFA 2 L0
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SRS
Overvoltage switch ON voltage threshold Overvoltage switch OFF voltage threshold
P_4.4.12 P_44.11
22.8 . 236
27 ] 235 : /
] " ] 4
8 ] /f 234 ] 7
225 £ S
- / // 233 /|
) / / = ] 4
224 - 1
2 / 7 w 1/ /
5 04 G 232
I Y. | / /
2223 % > /1
g 77 3 e
N > 231 LA A
/ AL
22.2 / ] / /
] // ~ 23 ] /| //
221 1= rd PP=¢ //
|t
2 P : -
Ll ] ]
21.9 ] 22.8
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]
—VDD=3V —VDD=5Y —VDD=5.5V —VDD=3V —VDD=5Y —VDD=5.5V
VDD Power-on-reset and VDD Power-off-reset
P_4.4.14 and P_4.4.15
2.68
] q
2.66 /|
] g
//
— 264 A
2 e
- 1
o L
£ //
g 262 —
< 3]
3 ] /
a g
> 2,60 B
//
] 1
258 il
2.56
50 -30 -10 10 30 50 70 90 110 130 150
Junction Temperature [°C]
—VDD POR —VDD POffR
HIEFA 22 L0
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5.1 EBiR

TLE94108ESH MM EEIRIMNG I, 25 VsMVooo FAFHIE AV B , VS EZE 12VIEEBFEH. Voo
BF 33487 1/0 B m2sFIAZBFRR EIS M,

VsF Voo FEBIR B BRI B, XHE—K, HVHIBERER TN, BEERPEMERE SRR
¥, A, —BvinE, REMAIUSLIET, TERARGEEHRLEXES,

Voo EFH BB Voppor B, Sfit&NEF_EEBBENI (POR), MATELEERR#FIIAK ICo FTE RZBIZIEREIRERS
wER, FEEmEEEXE (EES) -

BIE— 1 EBEBAEM—1 100nF EBREZRAEFIESMFHIVERS IHIKRE, USESAEIRE
AR A MERE(EMC), BB ARNRT ML IRIT, UBALE vs BEBEEITRATEE, LIk,
BINE Ve BiES I EEREEER,

5.2 BEERER

5.2.1 IEEEN

BT EN INIRENS BT, TLE94108ES HANEEERN, EEEERNXT, BEARMTEERS, G
i RAEE A LUET SPI#HTERE,

5.2.2 BERRAR T

BT IZE EN BN, TLE94108ES HNBBEEEIET. EN I ANBBERZP TFHIEFE,
FEIEEERT, FrEaEEAEYXE, SPISERAE . BREFERE ot bo oo

5.3 ST h

TLE94108ES BT E (it &1T/9:

Voo REESfiI:

WR Voo EFREEEVovrores W SPHEORTIETIE. MFINEEHEWER, BEBABTHAER, @

BRI XA, —BVo BEBFEETREREVoror » HFINEERTSWHIIE. RS NPOR i E 11
(TESYS_DIAGIHI 2 B IREFFEEHFHINPOR=0) o

EN SRS {iL:

R EN SIHMEHIEREBT, BERNABHEE, [T HNEREN,

—BTLE94108ESAA FIEEIETL (EN=/; VDD>Vyppe) ,NPORFL (NPOR=0) FARIREEMEMN

HIRFH 3 10
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5.4 RARMERI
TLE94108ESTHRBIMERRIERIF. HERIREERT, FHMHRILR _RERTFRTE, SHERM
b (3 BN RO REREERED (o), SR IREMIRHINFEI A, Fitt, BIWEARRIERP —1RE

(BRE4) .

a) GND b) VBAT
;DRP

~==="=""T =77 I Cszl Cs.J_—.
: i : T
| HSx JE} : I HSx __ | :

I |
| I ! |
I I
i 1+ OUTX ! b1 0OUTx

I |
I I ! |
| — | | — |
! LSx J:} | ! LSx J:} !
I I ! |
O R

4 IrRB
L J —
\/BAT GND
4 RIEMERP
HIRF M 24 1.0
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6 Frt

6.1 TheEWiEA

TLE94108ES By #7ka it B FIRah BN fa . XLt AT LUELRIKE], el LUBISPIFAPWM o
AR BT SPIELEIKTN, FIANHSL A LS2 A FIXKEhEENIRY, MINZ&IXLL FEZINBISPIFES :

v EUEHS1: HB_ACT_1_CTRL ZH7Z28FRBY{i HB1_HS_EN

o BGELS2: HB_ACT_1 CTRL ZH7F289A9MI HB2_ LS _EN

6.1.1 BRPWMBYHEHEE

TLE94108ES BIFREFMiiatHtaseiFPwWM #1E, EANIBERILURRIREhX M A (GISNERER BE)
PILAIRENEEPEME AR (BIEN LED ) » S MHHaERZHE=1 PWM BE, SMEEHERINST
LbigE, DR8I, SMBEH—FTHFIIRSZ =PPWMESINZFIXD, BN 80Hz, 100Hz FI 200Hz,
Lt THREEISE IR B A B R EITHI S AR HE, et SiIlEE RIERIPWMERTE,
FERRFHREAPWMIRIERRE, AILIRIBESEERPWMESMEN S=th,. AEEE BRI LR
PWMIETTHR R S 24 H I A PWMERI L R A2 _E BIE R,

HEABNAHEE, FIEISPIEFE TR NEREE, —HEERRXRBRTNERPRBAIE
E. BRIANGEAWEILM.

b RIS HEXTE FHS FILS B SEHTE[ A F K -SBATEItDHL + tDLH Z /], T ZE 554
TELBEIZ B AL,

xRe SR PwM BE D FISHEER

Control Register: |PWM Frequency 80Hz PWM Frequency PWM Frequency 200Hz

HBx_MODEN (n=0,1)| (Control Register: 100Hz (Control (Control Register:
PWM_CH_FREQ_CTRL) Register: PWM_CH_FREQ_CTRL)

PWM_CH_FREQ_CTRL
)

PWM Channel 1 PWM_CH1_FREQ_n (n=0,1) |PWM_CH1_FREQ_n (n=0,1) |PWM_CH1_FREQ_n(n=0,1)
Bit ‘01’ Bit ‘10’ Bit ‘11’
PWM Channel 2 PWM_CH2_FREQ_n (n=0,1) |PWM_CH2_FREQ_n (n=0,1) |PWM_CH2_FREQ_n (n=0,1)
Bit ‘015’ Bit ‘10’ Bit ‘11’
PWM Channel 3 PWM_CH3_FREQ_n (n=0,1) |PWM_CH3_FREQ_n (n=0,1) |PWM_CH3_FREQ_n (n=0,1)
Bit ‘01’ Bit ‘10’ Bit ‘11’
HIEFH 2 10
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6.1.1.1 MR

El5ET T OUTIMOUT2IR B E R BRI BB R EE. EXMEET, HS1 #H4dkas, m Ls2 MU
PWM S RiETT. HS2 FAFEENERR (FW) FENEBRA R, MR8 FBIThE,

VS
A
HBnN
HS1 ON Hs2
< A A > active FW
ouT1 .
FW FW FW FW
OUT1 [+ [m] . OuT 2
OUT2 | cw cw cw cw .
LS1 < A A > LS2PWM
CW = motor clockwise
FW = Free-wheeling
5 ouUT 2 EHIPWMIRIE

{R1% HBx Mode =00 B HSx I LSx B FXRFRE (=) o AEIMIEMHBIPWMIRIE, BINAISPIE
FIELWT:

¥ 1: FrERNAREARS S — M HE

o RFmER PWM IBIERVSIEELE S 00 (PWM ZIEFH X))

v TEFW_CTRLEZ2SHECE BRI Eshal B R Eh 4R

+ 7£ HB_MODE_CTRL F {728 /WAE ¥4 H 7 Boid S /Y PWM @i

+ £ PWM_DC_CTRL FHfFesHECEPMEF HiimHA S =L

+ 7£ PWM_CH_FREQ_CTRL F 728 FiEEPWMARZR LA/Z 2PWME HR

+ JBIHB_ACT_CTRL HF1F28HHY HSn B LSnRBUEHRE UPWM IR IRSHAVEE

M 2: ARREIEH FESRESRV IR HEH R, WEFIFRERNE HS 5 LS #FRBUE
o BFTIZR PWMIEBIESTEELE I 00 (PWM ELEFHXH])

v TEFW_CTRLEZRPEE R BB RN ECIHEWNEIR

* 1£ HB_MODE_CTRL F1728 AL E R F 75 H S BCiE = /Y PWM IEE

* TEPWM_DC_CTRL FfFssPECEMMEF BN =t

+ JBIIHB_ACT_CTRL F 7723 HY HSn T LSnKBUERZE LIPWM 1E L IRTHAVEE

* TE£ PWM_CH_FREQ_CTRL FfF 28 FiEEPWMITZ LS shPWME HA

MAFFER PWM REPEEBIRNFEFIERICE, flal, MRBET=LEEHNESE T PWMIE
8, BT Eoh4E7m, BIEPWM_CH_FREQ_CTRLEFESHECE THEREN N “00” (PWMELEFH X

HIRF A 2 10
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BERWEENRET, HEFHARNENNRZEERREA. XERRAER

1.0
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6.1.1.2 LED{&ER (7]k)

HitHiH OUTL #1 OUT2 &It AT IRFE M IR ERRAEL, BHIUl LED, SiABEHSIFHS2EEE T
ECRY £ 3 FF B (B 4G T BB AN AR AR R B i8], E 1 1§ XILEDZHR R R E, 7ES M FW_OL_CTRL
Z77783HHY OL_SEL_HS1 #0 OL_SEL_HS2 fil, RFHS1Z(HS2IEE HLEDE X ZIGINR vsonHHFERAEFF
AN S{E. ERWE 6 FI7ROUTL IXEHLED » TEULEECE T, HS1 APWMARTLIREH, 1 LS1 T

VS
HS1PWM j
out1 ¢

Ee OUT 1 _EHIPWMIR(E

{iR1& HBx Mode = 00 B HSx #l LSx 39 FREIRE (=) o BEINAISPHTHIESUT:
v REEAEEEEIRE 00 (PWM ZLEH X)) LR PWM FiH,

+ 7E£ HB_MODE_CTRL FZ28H IEEN HS1 5 HS2 ¥t 73 BLiE HAY PWM B8

+ 7£ PWM_DC_CTRL F#F23FECEFMZE HS1 B HS2 3tH AV S ==LE

+ IBIIHB_ACT_CTRL FF28HRY HS1 B HS2RAUETR E LIPWM R T IK5hRYEE

+ 7EFW_OL_CTRLE 1728 FRIHS1HS209( BB 7 o i FF B& 40 M) (B

+ £ PWM_CH_FREQ_CTRL F{FasiEFEPWMIS SHRZE LU FIEPWME HB.

HIRFH 2 10
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6.2 RiPS5iZE

TLE94108ES Ec# SPI#%0, FAFITHIFIZEI 7R E3 IIRTS.

ZRERNERIPIIEE, EEMLEICEUTETRRNBESR G THRIR, SEEIRIANBHTIE
BLEEE. RIFIEEREN T ELEEMRFEMILITH.

TRELE T TLE94108ES B3P ABRIMIE R M. RIFVBIMMERTS

xR7 RIS RS

Fault Error Flag |Error bit: Status Register Output Output |Outputand error
condition (EF) Protection |error |flag(EF)recovery
behaviour mechanism |state
Overcurrent |Latch 1. Load Error bit, LE (bit 6) in Erroroutput [High-Z |Half-bridgecontrol
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.ClearEF
in SYS_DIAG_2, SYS_DIAG_3 status to reactivate
registers. output stage.
Open load Latch 1. Load Error bit, LE (bit 6) in None No An open load
SYS_DIAG 1: Global Status 1 state detection does not
Register change |changethe 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 status

registers.
Temperature |Latch Global error bit 1, TPWin 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-bridgecontrol
shutdown SYS_DIAG_1: Global Status 1 shutdown bits remain set
register and latched. despite error,
however the
output stage is
shutdown.ClearEF
to reactivate
output stage.
BiEFM 2 1.0
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Fault Error Flag |Error bit: Status Register Output Output| Output and error

condition (EF) Protection error |flag(EF)recovery

behaviour mechanism |state

Power Latch Global error bit 5,VS_UVin All outputs High-Z |Half-bridgecontrol

supply SYS_DIAG_1: Global Status 1 shutdown bits remain set

failure due to register and despite error,

undervoltage automatically however the

recovers. output stage is

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

Power Latch Global error bit4,VS_OVin All outputs High-Z | Half-bridge control

supply SYS_DIAG_1: Global Status 1 shutdown bits remain set

failure due to register and despite error,

overvoltage automatically however the

recover. output stage is

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

BiEFM 30

1.0
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6.2.1  FERRHIH B EBIREH

=IAF R B AT IRRIPTIEE, RO X BB BIRERRIFIIEE,

MRF XN BB RN Bl , BAFERAFREHNSRRES. —BaMEo=HE,
SRR R teso/ BB HERMEFBEEE Y , SRZERBEEL BIRSE. KRS
BHEIERfG, SRR XWBE XM, HERZAIMPESRL HBn_HS_OC 3% HBn_LS_OCHRE i HHiE,
NE7 MESTMREZI¥E. £RREEEE SYS_DIAG_1 FEESHNLBHEKEN LE WWEN, MU
EFNARGHITEIRTE, RAELEMREN, AXRRERHERRS.

AT HMEBRFAXNEBE WRIRFHERAFTERIIRERTNAFEELR) , =HIZELEMRE
RORS ST ES IR, UEFBCEFRENT X,

vs ([
A | |
—l [ IUNLHSI - ————— | -
ON |« s ko s JI
oUTn | ISD_HS e | -
¢ |
- Short to GND I |
H4 ] |
—| | ] ‘ ) | >
= — ! fdsost !
Short condition on High-Side Switch
7 =IO X ——5E R R R
VS VS ls
I A [ |
: lLIM_LS ""I_—_I__ : -
' Short to Supply um s~ Iso_ts
— L X
OUTn |SD_LS_ ______________ -I. -
f |
- | |
ON [ [ |
- | I > ¢
-
i ! tdSD_LS !
Short condition on Low-Side Switch
8 {KiLF X ——fERAE R ERP
IR M 31 10
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TLE94108E
i
Rs BUBThEF XK £ RFRNNIERMREFTERURS
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_1: LE 0 0 1
Global Status 1
Status SYS_DIAG_x HBn_HS_OC 0 0 1
where x=2,3 HBn_LS_OC

IR

32

1.0
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6.2.2 X B

TEHRF, BERSEMNELNEAXFERANTE”, NUBRRXER, XE@ITEIhEREHIREhR
FINGERRSLIEY, MMEFFA—ITIREEEXHSFFTAENNNRBEEF B ZEFEIEX
Btal, FEEXBY N ton M tory, YIE 9 FFIBFE 10 EHI3FR, UHBRAXMEARASHEEES, XeJUM
IR ERRSBEEM

CSN
T .
Case 1: Delay Time High Side Driver OFF
Previous State = New State T VOET—HSX VI
HSON > HSOFF _ v
80% \-
Ip—
LSOFF > LSOFF |’ ¢ \IOFFH
1 20%
GND _ .-
Delay time HS OFF
Case 2: Delay Time Low Side Driver ON VOUT 1Sx [V]
A

2)
tdONL
LSOFF > LSON
20%
GND

v

Previous State—> New State JT
HSOFF > HSOFF vs 80%
Ji

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

Case 3: Delay Time Low Side Driver ON with ty,, dead time

—.
Previous State = New State - VOAUT_'-SX vl
HSON = HSOFF I
* 80 %
— Low-Side 3)
+1
ISOFF > LSON I ON foon * tore
delay time
= GND 20% -

¥ Delay time LS ON with dead time ; HS previously ON

3] ¥ Bt A< b 8] —— S0 F{RiA iR R
HIEE 33 L0
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Previous State—> New State

HSOFF > HSOFF

LISON -> LSOFF

Previous State > New State
HSOFF = HSON

LSOFF > LSOFF

Previous State = New State

HSOFF > HSON

LSON > LSOFF

Case 1: Delay Time High Side Driver OFF

g

_

a
_
H

Case 2: Delay Time High Side Driver ON

J

-

J

_

L

—
JH
—]

v

v

CSN
VOUT_LSx [V]
VS
80%
taorrL "
———————
20%
GND
" Delay time LS OFF
VOUT HSx [V]
A
VS o
2
taonn”
20%
GND >

2 Delay time HS ON without dead time

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

; LS previously OFF

> t

VOUT_HSx [V]
A
V8
80%
High-Side 3
ON toonn *+torn”
delay time
20%
GND |

% HS ON delay time with dead time ; LS previously ON

G

IR

E|10 FHia L A R B (Bl ——RIA B Ei sy it

34

1.0
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6.23 RAERKE

INEREHER T RAEERDE. REBIEBERSENENEESXBEEH#HITIR. IR— XS NEE
ERB[PAFNESERE, WEEMEN, TPWE(L, ZAUSBFNHBREEEE SPI &R, BinHEhE
FrsUERZ.

MR—AIHENEREFRRZIAINXTERESE, FREREBIEABEXFARS. SYS_DIAG_L: £/
KE1PBTSD IS E(L. FIERLFRHFERRS, EE TSD UtiElk. £1E 11,

AT MEBBRFXNIEEINGE (ETERFHELNBERT, HWIEBIERTIMAEERN) , RUTHISSN
BRRESEHESRPITDSHPENL, UEFBUEER AT X%k,

T
A
Tiso
Thw
H
VOUTx
A ) Qutput is switched off if
ON U Tiso is reached, can be
reactivated if TSD bit is
High Z ceared >t
no emor
TPW error bit
High T TPWis Latche.d, can
Low ) be deared via SPI >t
(8 =
no emor
TSD error bit
High
9 T TSD s latched, can be
tow ) deared via 7 >t
[(§ -
no ermor
= 11 SRITH
BiRF 35 L0

2020-09-29



TLE94108E iﬁn eon

FAEE
+®9 BGENIHEA X H I RIS RN NI RS T ER RS
Ti<Tw Ti>Tw T;>Tip Ti<Tisp- Tiuys
REGISTER |REGISTER NAME | Bit Bit State  |Bit State  |BitState  |BitState
TYPE
Control HB_ACT_CTRL_n |HBn_HS_EN |1 1 1 ‘1’ (outputs
HBn_LS_EN (all outputs |arelatched off
are latched |unlesserroris
off) cleared)
Status SYS_DIAG_1: Global | TPW 0 1 1 ‘0’iferroris
status 1 (latched) (latched) cleared and
Ti<Tw,else‘l’
Status SYS_DIAG_1:Global | TSD 0 0 1 ‘0’iferroris
status 1 (latched) cleared, else
q

6.2.4 i B0 R < B

BEREAVS Moo 1R BT, KUBTRIRKE. Vs BIRREIXEMIEF SR, MooBRIZEIXE
(ERANE R

6.2.4.1 VsK[E

MRHBEBEVEEXMBEVY o AT, FIEREHEAHEXA, EZEEEFRETEAXRLIF, AT
SYS_DIAG_1: Global Status 1 KKE&FFsPH VeREHFENL VS_UV, FHREMNHBIF. RBXRE
AHKEIFBREVWoEIE, WERERFBEHE. FOERR VS_UV BEEALIURIERREEE B NATE
T. A 12,

6.242 V. IEE

NRHEBEBEV EARIRETEEVovoreA £, MNFAERIBHKESKF, , {iIF SYS_DIAG_1: Global Status
1 REFEFEPH VoI ERFEAIVS_oV, FREMUH DT, NRVEBRXTEHREIFBBEVY onHE,
hRFRG EThE. NiBR VS_OV RN UMIESESRERAFE. WE 12,

6.2.43 Voo R[E
MR VDD BIEEIRIEZEREFE Vo romA T, M SPHEOBARBIIE, FH TLE94108ES Fi#FANE DK

&8N0

BRI ENL, BEFBXAESES. —BVonBES T REBEVD s S HITREE (L

—B TLE94108ES b FIEFEET, (EN=F; VDD >Voppor) » S EBHFEIINPORL (NPOR=0) 7£
SYS_DIAG1 FIRE.

HIRFH 3 10
2020-09-29
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Ve
A

-

-«
v
-

Vour Output Vourx OUtpL_Jt
A reactivated A reactivated
ON ON
HighZ » t  Highz > t
VS UVerror bit Clear SYS_DIAG1 VS OV error bit Clear SYS_DIAG1
Y A 4
High T High T
Low >t Low > t

& 12 VREMEERGTRRLTA

6.2.5 REH TR

S IAMEL A X EEBERSEH BN A Z TR, MREBCENFF X NEI T E BT
BT AEARGNEE 0w BERHERE D twow, MABNBIHPEL HBn_HS_OL 8 HBn_LS_OL RF#% & {1 F i
7o £BIREE 788 SYS_DIAG_1: Global Status 1 FHILBHAFMENL LE URWENL, LUENAR
HAITHIRTAM, A, FRRHERRAERS.

MIEHIBF B IUEFRER RS FFRPIKEL, UHEARFRESMATEEHEHR.

=A%t HS1 F HS2 BT it B FANLEDA FHBF R EEMILIt. HS1 M HS2 HWABIRF AR
RYFF B8 Sa SRR (B AR AT IE], Ph@d iz F 728 FW_OL_CTRL FRISPIH#ITECE.

PWMIETTHRE], SAEFRNKER, HEEELRININRRBRSFTEFSEP A,

HIEFH 37 L0
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ER{TIM&IEDO (SPI)

7 BiTIM&IEO (SPI)

TLE94108ES BE 16 i SPI#EO, ATFWmEBITHIFAIZRI, TR SPI Y. IETHIFIRESSFESSR.

7.1 SPI R

16 I FEAVITHEIENIBIT SR SDI IREY, ZEURMAN SHITHI SR MM ShIaN SCLK %, 1E
CSN TFBEAHAIE], SCLKAMAMREBT (BIehikit=0) . SPI BEMAMLN: HIUFTEFERNAR
TEE— SPI gAY SDO &biait (BILE 19F0E 21), LR EHEENCSNERES, (EaEEAFFAE, K
BTEEN. HCSNAMAMRBTEIEBETE, BIRNNFRIBIBREHI T, LLAISDOMRILHL]
RIBES, MTIREKRSDORLMEEMBER. SDIFIRSHESCLKIEN FTHEBEBARATFSR.
SDORVIRTSTESCLKIYE ™ EFHE (ClockPhase = 1) Bkt Z 728, TLE94108ESHISPITIMNFRAIE
I MHECEMFEE. FEHEATAEHERDNAISPIEE,.

B, BRAIEEESERT THITH, SPIRBEMRSUASHBHENER, FLARBRHMEH
JFITERR, B30, MR TSD AT IARMOTFENM (FAERIFSRMENMNTESRER) .

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

v
CSN _! X
|

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

I
| I
SCLK
S aRdRaRiReRaRdRaRiRaRakaRaginaf S il
| time
I

I
| LSB I I Actual data MSB New data
soi () 60966666@@0@@@60000 XD,
| time

| | SDI: will accept data on the falling edge of SCLK signal |
I I

Actual status | New status
SDO @669@6696@@0@@@@ (CEPOXL

time
SDO will change state on the rising edge of SCLK signal

El13 sSPIBUERRNE (ER: SHEESEREL, AEFFRBLsBHIMSBHIRFHER)

{XH7E EN 3IFIRY AR LR R &R/ NE(IBTE] tSET BY, SPUSRARE#IRAI (B 14) o

WIEFAR 38 1.0
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BiT/MgEO (sPI)

-

EN EN

o QRO s —— RO

L_

o
ul

A) SPI message ignored B) SPI message accepted

14 M EN _EFHABIE R SPHE IR I AT(aE]

{Iead tlag tCSNH
tpCLK 0.8Vop
CSN
\_0.2\/0.;.
tSCLKH tSCLKL
H
0.8Voo
SCLK N\ / 02V
N— p— -£Vpp
t DI_setup tSDLhold
V4 L W 0.8Vpp
SDI
Il “~ IX\ 0.2Vp
tENSDO tVASDO IDBSDO
N b N . N—f 0.8Vpp
sDo ) X X 0.2Va,

& 15 SPIZERTFF

7.1.1 LRBIRTE

2BHEIRIFE (GEF) A SDI EFENE S ZEINZEHATTE CSN FEAME—NSCLK EFHEZIE]
By SDO LIRS (B 13) o SIRCMBMFEFABHEM _LBEAL (POR)VIRSEED, M GEF Efil,

2 TR TESE I TERERTU T, B HAISDI SIMITESPIMIAFLEET (TECSN FEEBHIE—T
SCLK_EFB.2/8]) BT ATAEFo

A LB T35 A SPI B Ehik hRY 1S R T iREY GEF R Z TLE94108ES BEFMMIEIHIE (E16) o

WIEFAR 39 1.0
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EBR{TIM&IEO (SPI)

CSN l | R
: : time

SCLK 0 | |
| | time

sDI ¢ I :
i i timg
DO High Impedance :<Global Error Flag>: High Impedance )
: ' time

& 16 o S /EARATTRY sDO 179

7.1.2 LRRETFR

SDO RKTERAHI/\1 SCLK AHANZE 2 /RS EFFeR. ZEF TR T /KSR, FrEH
PEERSELFTHIRS:

v SPITYEEIR (SPI_ERR)

v IR (LEMD) : AHEFAFE (ou) Fidi (0C) WEZEREIE
v VSRRE (VS_uv i)

»  VSHE[E (VS_OV i)

v EEBEfI (NPOR(i)

v JREXBT (TSD i)

v CRETE (TP i)

ERE1.71E,

b EIFE RIS T /G KB B 7 as FIFNPOR SMF MU AZ A" GEF = (SPI_ERR) OR (LE)
OR (VS_UV) OR (VS_OV) OR (NOT(NPOR)) OR (TSD) OR (TPW),

TRETR T HEEERRSEFEFEN2RERMIENRES .
&R10 2RREFTEFENE/ERITFEPREHIHIE

Type of Error Failure reported in the Global |Global Error 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_OV=1 1

Power ON Reset NPOR=0 1

Thermal Shutdown TSb=1 1

HIRFAR 40 1.0
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BiT/MgEO (sPI)

+10

LRREFESENL BB IRTEPRSHNRE

Type of Error

Failure reported 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

P NPOR B9 18 (LEET/E) 770, Rt GEF HIZCAEHT 10

SPITHN EE iR E

SPI T2 AR TFEESPER T — M EIRIFE(SPI_ERR, Bit7) , ATSBMAEIFHIETEMN, MR

TE45E MRS B SPITMNEEIR, W SPI_ERR L7 F—SPIBHH K B (L,

FEUTEHIRERT, SPILERRUSHENL:

v TECSNAMERERTFRHZREINISCLKES HhBK R MR 90, SHEFEMIEE, BEELV 16N

v RIERIZRRSPHE S RIXFIR AR, 152, HSDIEENEEBFE, R7ESPI_ERR
fIIRE

v HIIEFTRBEERARIEENL. 32, HSDIEENEEFE, STESPI_ERR UPIRE

v ORI MAEEBE RGN (LABT ML FHME—L, SIE7.25E) KRIEENIL

v FEFEEER, RE—THUFTHHLABTARIEEN (BRET1.35E)

v MBI EMR MR (WE 17 ER 2 MBI 3): 1 CSN EFHAR TRSARAE, MANSMES

NHIRSPIBIER

v TECSN FFEBZAT, SCLKATRFFREFEE Mo, FETE CSN FREBZEHFRIHERT tiew

+ TECSN EFBZHI, SCLKMARFHREFEE Dt.g, FH CSN EFABZ FRTIRIFEE Ftsen

7.1.3

IEFAR 41 1.0
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(infineon

Case 1: Correct SCLK signal

Correct incoming clock signal

Correct clock during CSN rising edge

CSN | >
time
Al b
CESBRE HEIRIRIRIRARARARARARARARARRAE: :
time
Case 2: Erroneous incoming clock signal
CSN e
>
I time
ISCLK is High with CSN falling edge
sCLK mHHHHHHHHHHHHHHH -
ime
Case 3: Erroneous clock signal during CSN rising edge
CSN [ ‘
Clock is High with CSN rising edge! time
scLK HHHHHHHHHHHHHHH#& L,
ime

& 17 B $hAR 1 5 1R

HARFAR

42

1.0
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EBR{TIM&IEO (SPI)

7.2 BEHMIIMNEERISPI

TEIRIZMAECE R, Rz R MiEHIS I MARICSN (B 18) o

Microcontroller TLE941xy_1 TLE941xy 2 TLE941xy_3

SDI1 SDO1  SDI2 SDO2 SDI3 SDO3
— T — T — T—

CSN
SCLK
CSN
SCLK
CSN
SCLK

MCSN1
MCSN2
MCSN3

MCLK

MO
MI

Y Y Y Y

F §

18 BEBEMIIMIEER SPI

BRSPIBEU—MHNFTIFE, FERE—EEFT (B 19), SIEFHHRRERAILIIREN'T
M T RE -
o IRMERAL FREEMIRIE (OP i =0) B3%/5 (OPfiI=1), IRSAIRIE (OP {iI =0) B IEREN & EFR(OP fiL
=1)o
« BtnFfFesthut (Al6:2])
RE—MIF TN (LABT, HUIEF TR Bitl) HIUREBEN 1, FRAKRERREERE.,
ITHIZSTE SDI LA EHAIEF TS, SDO %3 GEF 12 RIS E 1728
S—MEIEFT (Bit1s..8) AFEEFHHILE TLE4108ES FIREER.

IEFAR 43 1.0
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LSB Address Byte Data Byte MSB
0 1 2 3 4 5 6 7 8 9 10 11 12 13 14 15
LABT
SDI 1 i 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| 1] 15
SDO | o |TPw | TSD |NPOR|vS Ovlvs UV| LE EE'F; po | o1 | b2 | b3 | b4 | D5 | D6 | D7
Timg
t
LSB is sent first in SPI message
& 19 BEBMIIMNEER sPI B2 EER
o7 PR 01 7 43 M (B s 41| 2R BE 2 IR ENSPHE S R S U B ERMNANE. WE19,
1.0

HARFAR “
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EBR{TIM&IEO (SPI)

7.3 WTeEiRIE

TLE94108ES 5 BEHE SPI i EFHITHEIERIE. ETNE TLEY1xy RFIF=MEH
N EBREGRE (WE 20) .

EFtsat (FRicA MO) HEEREEIMAL SDI, FE—TMAL SDO EEHEEI T —PMAL SDI , FZR—1iE, HER
RE— MR SDO BEZEIENIMA (M) LIASSPIERMAIIFR, EHTEEEP, RHizHlsE
R8N RIEESCSN MBS S SCLKRIERISARISPIRE, XM MESHITEREISTITMNIRE.

FUECES, ENAEHAIUR LTI 2SI T A EHEF 15

v FTEMIFTRAEELE:
- BRAEMUFT 1 (BF TLE%1xy 1) , REEAFMUFT 2 (BF TLE%M1xy 2) F,......
- RE—MUULFTE LABT (L4 ZUR 1, TFFEEMAEFTH LABT 414 0

v —BEFEMIIEFREEERE, SUBFTHa—EAR BAAREEFT 1 (WF
TLE941xy_1) , ARKRFEHIEFT 2 (XFF TLE%M1xy 2) 55, ...

2 TEFTEBIETY (ARIFREAERTL) T, F—NCHISDI F/BILAIIES, TESPIMFFLERT (T
CSN TEEAHE —TSCLK LFAZ/E]) BTEMMBFo XERNFEERIEFFHIG T2 /55
IR AT B i E B DA

FiaA M) 5HEEPRE—T8B40 SDO HHIE, ERBEW:
v FRE2BHIRTE (GEF) FZIEEAEE, IFSPmieiast. BICSN FREAEME—1 SCLK £
B ZIER,

v GEFHUEESASZEBRERINFHYINEEREEFEFSR, MmaiEH, M EXRIIBTEFRE
— RN BEREEFFS

o —ERRIIFFIE2BREFRESE, M SRR MEIFEES N IR EE T T AR R A9 6 N
FT, a0, MNRFHEER=EIRFEM, MIEZRISDOTKTLEI1xy_3, M ENIEFiEU
TLE941xy 3MIMAR F T3 (IR FHIutFTH3MBIBFT3) , AEIEWRTLE Iy 2NN FF52,
BREIEUTLE41xy_ 19NN F 51,

B21 BT 88 =" TLE%41xy R 5IZR AT SPI Mifl,

IEFAR 45 1.0
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B1TMLIEO (SP1)
Microcontroller TLE941xy 1 TLE941xy 2 TLE941xy 3
SDH SDO1 SDI2 SDO2 SDI3 SDO3
MO [} +—a T T
ARE ARE A
8] o 8 o 8] o
MCSN [1—» ;
MCLK .
Ml 1«

& 20 TLE941xy R FIGEMH L EEHFEERH

SCLK 0 AB CLOCK CYCLES X 8 CLOCK CYLES XB CLOCK CYCLES X 8 CLOCK CYLES X 8 CLOCK CYCLES X 8 CLOCK CYLES k
]

i LABT=0 LABT=0 LABT=1
MO=SDH! K ADDRESS BYTE 1 X ADDRESS BYTE 2 X X DATA BYTE 1 X DATA BYTE 2 X
: i
h |
1 i
i
|

SDI2 = SDO1
—{( ce* X:GLOBAL STATUS1X ADDRESS BYTE 2 X X RESPONSE 1 X DATA BYTE 2 X
|
|
|

SDI3 = SDO2
GEWzIGLOBALSTATUSZXGLOBALSTATUS1X X RESPONSE 2 X RESPONSE 1 X

GEF1/2.

TTrrd

T

|

MI =SDO3 ! !
UR X XGLOBALSTATUSZXGLOBALSTATUS1X X RESPONSE 2 X RESPONSE 1

Time

= 21 HBE =1 TLE941xy R FIZZHAY SPI i

S58MIMIEERM, AILLBZE CSNARETELTEMNHERN, RIRFFEEBERITENE
BHAE, ROE—PHZD TLEYM Iy RENEIHIERYS (B 22) .

WIEFAR 46 1.0
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EBR{TIM&IEO (SPI)

SCLK

CSN
MO=SDI1 |
1
1

SDI2 = ! HiZ

GEF1

SDI3 = _KT\ HiZ
GEF1/2
MI=5003 o iz (TN
GEF1/2/3 / — \ GEF1/2/3

Time

;

— =N

B 22 1H TLE941xy B3 FAAR R TEHEF AR BT sCcLK B #H AN 2B EIRIAE

pE RLESPIHINFE IR, BINWIR T F BRI E X IRFET0, AJERIRETEIZFEAET
F—TEEHAISPI_ERR (77 (BHSPI_ERR FIEZ1¥1E, 1EZHNFE1IIEMBIIE) o X
FHERT, RLZE(FOIRERTEHIITFHISPI AT E/ N i IR A, B, IR TEZEFHIRT
IREIRESPIFE IR, BINIIIFTE SR % 77512

7.4 SPLEGRIEINRETEZSRTH

MREFABEFNZE BIRE— T TERE CSN EFHAZIE) REKEE, ZEESET—
> SPIMiFRiRE (B HE 23FE9RHA) o

SCLK o A8CLOCKCYCLES X 8 CLOCKCYLES XX)O\ A8cLOCK CYCLES X' 8 CLOCK CYLES XX)O
| T
. | |
’ [ |
CSN !
I i End of the New failure | | | !
| [ address byte  detection | : ! Read status byte i
: | ! ! 1 corresponding to the failure '
| | AL |
| | i { \ |
I | | 1
ol 1 g A ADDRESSBYTE X  DATABYTE X)oo\ : A ADDRESSBYTE X DATABYTE XXX}
: i | | ] |
| | | | | |
I I 1
SDo ! | Failure is NOT notified in this SPI frame i i Fai|ure notified in the new SPI frame |
! ! | | ) A !
| ) ) — )
| : | N | | |

H

GEF X GLOBAL STATUS X DATA BYTE

|

—I( GEF X GLOBAL STATUS X DATA BYTE

23 BIRFHEREEPREFTESTEL - ML MNEE RS
IRFAR a7 1.0
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ER{TIM&IEDO (SPI)

BNMEIESPIMEREPIR ST FAE TN, LHERERBMNERS<SHIE, BWAEREMAEE. F
.

v RERISREIRSHF R X RIMAERES

v TLE94108ES T f&iafiiE= T HREC N ZIFVSIEE R, RRNBEEBRESEESETRE
RNBBRRIEITW BN, LUEHMIEHIZE R LITE/S4:sPImiAR REHT B EFE,

TEUTERT, 2RRESFES (BUE1.75) ME—SPFNBIETFTT (KEFER) ZE
PR —EBUE FTRERY:

v EHRIEFTEREEFNE A ARG RER

v BRIRSF ISR TR R AYEE,

EXMERT, HBVEEE:
v ARIESRSPINNE/RTFTFRTRE, MEIEE FR—MFHRS

v ZEISPIMAYERIEF TR S

2 D1E23,

IEFAR 48 1.0
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SPI Frame 1
Overcurrent failure detected on HS of HB 1 SPI frame: Read SYS _DIAG2 (OC ermror of HB 1-4)
f A \
LSB Address Byte Data Byte MSB
0 1 2 3 4 5 6 7 8 9 10 1 12 13 14 15
LABT| A2 | A3 | A | A5 | AB | OF
SO VI S o s S S X x x| x x| x| x| ox

transfer of the address byte

\

QOvercurrent failure detected on HS of HB 1 during the

Target status register : OC error of HB 1-4

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
sSDO LE [SPL|[ DO | DT | D2 | D3 | D4 | D5 | D8 | D7
0 | TPW | TSD |NPOR|VS_OV|vs_UV err || =0 o | =01l =0 =0 | =0

Load Error bit (Overcurrent or Open Load )

e

t s

HB1_HS_OC reports the new
Qvercurrent failure on the HS of HB 1

does not report the new Overcurrent failure
Inconsistency between Global Status Register

and target Status Register

. Time

SPI frame 2 (new)
New SPI frame: e.g. Read SYS_DIAG2 (OC error of HB 1-4)
A

LSB Address Byte Data Byte MSB
0 1 2 3 4 5 6 7 8 9 10 1 12 13 14 15
TABT| A2 | A3 | A2 | A5 | AB | OP
1 - o o | =1 i “o | = X X X X X X X X
\ Target status register : OC error of HB 1-4
r A N
LSB Global Status Register Response Data Byte : SYS_DIAG2 MSBE
0 1 2 3 4 5 6 7 8 9 10 1 12 13 14 15
LE | SPI_ Do D1 D2 D3 D4 D5 D6 o7
0 | TPW | TSD [NPORIVS_OVIVS_UV| _: | Eri - =1 =0 | =0 | =0 = | =0 | =

t f

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

& 24
141l
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BiT/MgEO (sPI)

7.5 SPI{i BR ST

SPI 277283 HOBRET 43 UGN 25 FIE 26 FiTo

EHISERREEER, BERHIINEERNRER, HEFTIE 74 (0P i) BFHEN", B
BNURTEER,

REFERBNIR/BEFESR. BEREARSEES, HUtFOHNSEMUSNENN 'L, WA 0RR

3EY

15 | 14 | 13 | 12 | 11 | 10 | 9 | 8 7___]s]s5]4]3]2] 1 Jo
8 Data Bits [D7...D0] Ac::s:d"’ss Bits [A7...0]
for Configuration & Status Information type
HB_ACT_ 1 _CTRL read/write |O 0 0 0 O LABT 1
HB_ACT_2_CTRL read/write |1 0 0 0 0 LABT 1
HB_MODE_1_CTRL read/write {1 1 0 0 0 LABT 1
| 2 HB_MODE_2_CTRL read/write |O 0 1 0 0 LABT 1
° - PWM_CH_FREQ_CTRL read/write [0 1 1 0 0 LABT 1
= w PWM1_DC_CTRL read/write §1 1 1 0 0 LABT 1
g © PWM2_DC_CTRL read/write |0 0 0 1 0 LABT 1
o z PWM3_DC_CTRL read/write |1 0 0 1 0 LABT 1
FW_OL_CTRL read/write |0 1 0 1 0 LABT 1
FW_CTRL read/write |1 1 0 1 0 LABT 1
CONFIG_CTRL read 1100 1 LABT 1
w SYS_DIAG_1 : Global status 1 read/clear {0 0 1 1 0 LABT 1
g ﬁ SYS_DIAG_2 : OP ERROR_1_STAT read/clear |1 0 1 1 0 LABT 1
: ; SYS_DIAG_3: 0P ERROR_2_STAT read/clear JO 1 1 1 0 LABT 1
E 8 SYS_DIAG_5: OP ERROR_4_STAT read/clear JO 0 0 0 1 LABT 1
x SYS_DIAG_6 : OP ERROR_5_STAT read/clear |1 0 0 0 1 LABT 1
] 25 TLE94108ES SPI 77235
P LABT. mRjg— T\ hatls, 155 E1.2E FF 735,
iR 0 L0
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TLE94108E

BRITIM&IEDO (SPI)

7.6

SPIZTHIF1Z28

EHIFESREGIE/SIHRNE (BRE71.55):
+ “POREH POR H 2 EMEHNFERHREN

B CONFIG_CTRL YN, FREITHIZZEESMVERR(E/FAIAEY/ 0000 00005

CONFIG_CTRL 7 23HVE&12{E/2XIA{E /9 0000 0010 5

™16 ISPHELHMR N F A (SIE 25 ME 26) , B

— I TS

[RER—MEFT

v ERAASWESM EEERRER. X INE TR s R SPIZRIZR T
o BRSSPI TIREN0” (FRIB) , AURFTHRNFES.

o B SPINLTIRBE R, JURFETEANTEES,

IR 52
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BRITIMEIEDO (SPI)

7.6.1

HB_ACT_1_CTRL
EFAmHERNIESL Gtiht=FT[0P] 000 00[LABT]1:)

ERIFFREX

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 w rw w w ' rw w
Field Bits Type Description
HB4_HS_EN | D7 rw Half-bridge output 4 high side switch enable
O0s HS4 OFF/High-Z (default value)
15 HS4 ON
HB4_LS_EN |D6 rw Half-bridge output 4 low side switch enable
Os LS4 OFF/High-Z (default value)
1lg LS40N
HB3_HS_EN | D5 rw Half-bridge output 3 high side switch enable
0z HS3 OFF/High-Z (default value)
lg HS3ON
HB3_LS_EN |D4 rw Half-bridge output 3 low side switch enable
O LS3 OFF/High-Z (default value)
1lg LS3ON
HB2_HS_EN |D3 rw Half-bridge output 2 high side switch enable
0z HS2 OFF/ High-Z (default value)
lg HS2ON
HB2_LS_EN |D2 rw Half-bridge output 2 low side switch enable
Oz LS2 OFF/ High-Z (default value)
1l LS20ON
HB1_HS_EN D1 rw Half-bridge output 1 high side switch enable
0z HS1OFF/High-Z (default value)
1s HS1 ON
HB1_LS_EN DO rw Half-bridge output 1 low side switch enable
Oz LS1OFF/High-Z (default value)
1s LS1 ON
P HFIIGERZ Y LEFETAIHS FILS [BIETRGE, BB R Bt HIRLETEFETHILS EN AT
HS_EN {729E& i, TZEERS=FKBIZFIT
BIEF M 53 10
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BRITIM&IEDO (SPI)

HB_ACT_2_CTRL
EHmbERIEF2 Gtht=¥[0P]1100 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
r'w r'w rw r'w rw rw r'w rw
Field Bits Type Description
HB8_HS_EN | D7 rw Half-bridge output 8 high side switch enable
0z HS8 OFF/ High-Z (default value)
lg HS8ON
HB8_LS_EN |D6 rw Half-bridge output 8 low side switch enable
O LS8 OFF/ High-Z (default value)
1lg LS8ON
HB7_HS_EN | D5 rw Half-bridge output 7 high side switch enable
Oz  HS7 OFF/ High-Z (default value)
15 HS7 ON
HB7_LS_EN D4 rw Half-bridge output 7 low side switch enable
O LS7 OFF/High-Z (default value)
1l LS7ON
HB6_HS_EN | D3 rw Half-bridge output 6 high side switch enable
0z HS6 OFF/ High-Z (default value)
lz HS6ON
HB6_LS_EN |D2 rw Half-bridge output 6 low side switch enable
Oz LS6 OFF/ High-Z (default value)
1lg LS6ON
HB5_HS_EN D1 rw Half-bridge output 5 high side switch enable
Oz HS5 OFF/ High-Z (default value)
15 HS5 ON
HB5_LS_EN | DO rw Half-bridge output 5 low side switch enable
O LS5 OFF/ High-Z (default value)
1l LS50N
P HFIIGERZ Y LEFETAIHS FILS [BIETRGE, LBERR Bt HIRLETEFETHILS EN FT
HS_EN {729E& i, TZEERE=FKBIZFIT
BIEF M 54 1.0
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BRITIM&IEDO (SPI)

HB_MODE_1_CTRL
P ERNER L (k= T5[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
r'w r'w rw r'w rw rw r'w rw

Field Bits Type Description
HB4_MODEn |D7:D6 rw Half-bridge output 4 mode select
(n=0,1) 005 No PWM (default value)
01 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) 00 No PWM (default value)
01 PWM control with PWM Channel 1
105 PWM control with PWM Channel 2
115 PWM control with PWM Channel 3
HB2_MODEn |D3:D2 rw Half-bridge output 2 mode select
(n=0,1) 00 No PWM (default value)
01 PWM control with PWM Channel 1
105 PWM control with PWM Channel 2
115 PWM control with PWM Channel 3
HB1_MODEn |D1:DO rw Half-bridge output 1 mode select
(n=0,1) 005 No PWM (default value)
01 PWM control with PWM Channel 1
105 PWM control with PWM Channel 2
115 PWM control with PWM Channel 3
G2 BXPWMIRIERIEZI15E, Z/56.1.18,
BIEFM 35 10
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BRITIM&IEDO (SPI)

HB_MODE_2_CTRL
B ENER2 (k= T5[0P]001 00[LABT]1:)

D7 D6 D5 D4 D3 D2 D1 DO
HB8_MODE1 | HB8_MODEO | HB7_MODE1 | HB7_MODEO | HB6_MODE1 | HB6_MODEO | HB5_MODE1 | HB5_MODEO
r'w r'w rw r'w rw rw r'w rw

Field Bits Type Description
HB8_MODEn |D7:D6 rw Half-bridge output 8 mode select
(n=0,1) 005 No PWM (default value)
01 PWM control with PWM Channel 1
105 PWM control with PWM Channel 2
115 PWM control with PWM Channel 3
HB7_MODEn |D5:D4 rw Half-bridge output 7 mode select
(n=0,1) 00 No PWM (default value)
01 PWM control with PWM Channel 1
105 PWM control with PWM Channel 2
115 PWM control with PWM Channel 3
HB6_MODEn |D3:D2 rw Half-bridge output 6 mode select
(n=0,1) 00 No PWM (default value)
01 PWM control with PWM Channel 1
105 PWM control with PWM Channel 2
115 PWM control with PWM Channel 3
HB5_MODEn |D1:DO rw Half-bridge output 5 mode select
(n=0,1) 005 No PWM (default value)
01 PWM control with PWM Channel 1
105 PWM control with PWM Channel 2
115 PWM control with PWM Channel 3
G2 BXPWMIRIERIEZI15E, Z/56.1.18,
BIEFM 6 10
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BRITIM&IEDO (SPI)

PWM_CH_FREQ_CTRL
PWMIEE M EHE (11> T5 [OP]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_CH1_F
MOD1 MODO REQ_1 REQ_O REQ_1 REQ_O REQ_1 REQ_O
rw rw rw rw rw rw ' rw rw
Field Bits Type Description
FM_MOD_EN D7:D6 rw FM Modulation Enable?

00s No modulation (default)

01z Modulation frequency 15.625kHz
10g Modulation frequency 31.25kHz
115 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

10s PWM frequency 2 : 100Hz

11z 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)
01s PWM frequency 1:80Hz

10s PWM frequency 2 : 100Hz

11z 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)
01s PWM frequency 1:80Hz

10z PWM frequency 2 : 100Hz

11z PWM frequency 3 : 200Hz

1) RFTEFMIK, BIKIHRIE SARAIEFEL10%HRE

b BEXPWMIBIERIE 2156, S456.1.15,
R 57 1.0
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BRITIM&IEDO (SPI)

PWM1_DC_CTRL
PWMEE 1 HFLLECE (tit= 95 [OP]111 00[LABT]1:)

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
w w r'w w r'w r'w w r'w
Field Bits Type Description
PWM1_DC_CTRLn |D7:D0 rw PWM Channel 1 Duty Cycle configuration (bit7=MSB;
bit0)
0000 00005 100% OFF (default value)
XXXX XXXX g parts of 255 ON
111111115100% ON
pr 4 BEHRPWMAEIERIEZ 156, BI5F6.1.15,
PWM2_DC_CTRL
PWMEJE 2 &= ELECE (41t [OP]000 10[LABT]15)
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
w w r'w w r'w r'w w r'w
Field Bits Type Description
PWM2_DC_CTRLn |D7:D0 rw PWM Channel 2 Duty Cycle configuration (bit7=MSB;
bito)
0000 00005 100% OFF (default value)
XXXX XXXX g parts of 255 ON
111111115100% ON
pr 4 BEHRPWMAEIEHIEZ 156, BI5F6.1.15,
EYEIES ) 58 1.0

2020-09-29



TLE94108E

(infineon

BRITIM&IEDO (SPI)

PWM3_DC_CTRL
PWMIEE3 LT LLACE (hk= T [OP]100 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
w w r'w w r'w r'w w r'w
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

b

IR

BXRPWMIRIERIEZ 5L, S/$F6.1.15,

59
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TLE94108E Infineon
£1THMGIED (sPI)
FW_OL_CTRL
HS1. HS24EMHDE M fa B &4 B (#uikT5 [0P1010 10[LABT]1:)
D7 D6 D5 D4 D3 D2 D1 DO
FW_HB6 FW_HB5 FW_HB4 FW_HB3 FW_HB2 FW_HB1 OL_SEL_HS |[OL_SEL_HS
2 1
rw rw rw rw rw rw ' rw rw
Field Bits Type Description
FW_HB6 D7 rw HB6 free-wheeling configuration
0s  Passive free-wheeling (default value)
1lg  Active free-wheeling
FW_HB5 D6 rw HBS5 free-wheeling configuration
0s Passive free-wheeling (default value)
1ls  Active free-wheeling
FW_HB4 D5 rw HB4 free-wheeling configuration
0s Passive free-wheeling (default value)
1lg  Active free-wheeling
FW_HB3 D4 rw HB3 free-wheeling configuration
0s Passive free-wheeling (default value)
1ls  Active free-wheeling
FW_HB2 D3 rw HB2 free-wheeling configuration
0s Passive free-wheeling (default value)
1lg  Active free-wheeling
FW_HB1 D2 rw HB1 free-wheeling configuration
0s Passive free-wheeling (default value)
1ls  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
0s  High current mode (default value)
1z LED Mode (Low current mode)
G BRPWMIRIERIEZ 158, £/56.1.15,
BIEF M 60 10
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BRITIM&IEDO (SPI)

FW_CTRL

ErhEmECE (it Y5 [0P1110 10[LABT]1)s

D7 D6 D5 D4 D3 D2 D1 DO
reserved reserved reserved reserved reserved reserved FW_HBS8 FW_HB7
w w 'w w 'w 'w w 'w
Field Bits Type Description
reserved D7:D6 rw To be programmed as ‘0°.
reserved D5 rw Reserved. Always reads as ‘0’°.
reserved D4 rw Reserved. Always reads as ‘0’°.
reserved D3 rw Reserved. Always reads as ‘0’°.
reserved D2 rw Reserved. Always reads as ‘0’°.
FW_HBS 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)
1ls  Active free-wheeling
P BHRPWMAEIERIEZ 156, BI5F6.1.15,
BB 61 1.0
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BRITIM&IEDO (SPI)

CONFIG_CTRL
s FECE = (ht= 75 [OP]110 01[LABT]1s)
D7 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:D0 r Device/ derivative identifier
Note: These bits can be used to verify the silicon
content of the device
000s TLE94112EL/ES chip
0015 TLE94110EL/ES chip
010s TLE94108EL/ES chip
011s TLE94106EL/ES chip
1005 TLE94104EP chip
1015 TLE94103EP chip
110greserved
111greserved
BURFAR 62 L0
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BRITIMEIEDO (SPI)

7.7 SPIREFFE
IEHIEFSRE—MR/BRUR (ZNET.55):
v REFFRHPORE (PORFHB[BHENIFHIAZ) 79 0000 00008,
v — D16 ISPHECHANF AN (BB 25 1E 26) , B
- —PHIEFS
- BER—HIEFD
v OEDIEHIAEF TR SPIBTAIEERN0” (=RiFR) , AURFTIRNEES.
v OBIRHIEEF TR SPI BTGB R, BILURFTHIEMREFS.

v SPIRESEHEFHRAHBMBEER. XA BHIERIZRETSPIFELRTMo

HIEFH 63 L0
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BITIMEIED (SPI)
771 REFEREX
SYS_DIAG1
£FHIRE 1 (H1ikF 5 [0P]001 10[LABT]1:)
D7 D6 D5 D4 D3 D2 D1 DO
SPI_ERR LE VS_UV VS_OoV 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 No Open Load and no Overcurrent detected (default value)
1z Open Load or Overcurrent detected in at least one of the
power outputs. Error latched. Faulty output is latched off in
case of Overcurrent
VS_UV D5 rc VS Undervoltage error detection
0z Noundervoltage on Vsdetected (default value)
1lg  Undervoltage on Vs detected. Error latched and all outputs
disabled.
VS_OoV D4 rc VS Overvoltage error detection
0z Noovervoltage on Vsdetected (default value)
1l Overvoltage on Vs detected. Error latched and all outputs
disabled.
NPOR D3 rc Not Power On Reset (NPOR) detection
0z PORonEN or VDD supply rail (default value)
1z 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
0 Junction temperature below temperature pre-warning
threshold (default value)
1z Junction temperature has reached temperature pre-warning
threshold.
reserved DO r Bit reserved. Always reads ‘0’.
P TR EFFESFHILE (BRI ERRT FEBIEE BRI H AN FrieZE e

Bo MIREEBIELHTLEERIFTE OC/OL AKEEEN0 s RULE (115 E5)ERTA0

HIEFH 64 1.0
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BRITIMEIEDO (SPI)

SYS_DIAG_2: OP_ERROR_1_STAT
A 1- 4 195ERBIRIRE (k=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 No error 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 No erroron 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
0z Noerror on HS3 switch (default value)
1z Overcurrent detected on HS3 switch. Error latched and
HS3 disabled.
HB3_LS_OC |D4 rc Low-side (LS) switch of half-bridge 3 overcurrent detection
0z  Noerroron LS3 switch (default value)
1z Overcurrent detected on LS3 switch. Error latched and
LS3 disabled.
HB2_HS_OC |D3 rc High-side (HS) switch of half-bridge 2 overcurrent
detection
0z Noerror on 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
0z Noerroron LS2 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
0s  No erroron HS1 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
0z Noerroron LS1 switch (default value)
1z Overcurrent detected on LS1 switch. Error latched and
LS1 disabled.
BIEFM 65 10
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BRITIMEIEDO (SPI)

SYS_DIAG_3: OP_ERROR_2_STAT
5 5 - s IR EIRIRE (k=75 [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 No erroron 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
0z Noerror on HS7 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
0z 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
0z 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  Noerroron LS6 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  No erroron 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
0z  Noerroron LS5 switch (default value)
1z Overcurrent detected on LS5 switch. Error latched and
LS5 disabled.
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BRITIMEIEDO (SPI)

SYS_DIAG_5 : OP_ERROR_4_STAT
EFRIL 1 -4 AHFREIRIRE (il =¥ [0P]000 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
0s  Noerror on HS4 switch (default value)
1z 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
0s  Noerror on 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
0s  Noerror on HS2 switch (default value)
1z Open load 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  Noerror on 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
0s  Noerroron LS1 switch (default value)
1z Open load detected on LS1 switch. Error latched.
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SYS_DIAG_6: OP_ERROR_5_STAT
HEHEL 5 - 8 HEFAREIRIRE (Ml =75 [0P]100 01[LABT]1:)

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
0s  Noerror on HS8 switch (default value)
1z 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)
1z Open load detected on LS8 switch. Error latched.
HB7_HS_OL|D5 rc High-side (HS) switch of half-bridge 7 open load detection
0s  Noerror on HS7 switch (default value)
1z Open load detected on HS7 switch. Error latched.
HB7_LS_OL|D4 rc Low-side (LS) switch of half-bridge 7 open load detection
0s  Noerroron LS7 switch (default value)
1z Open load detected on LS7 switch. Error latched.
HB6_HS_OL |D3 rc High-side (HS) switch of half-bridge 6 open load detection
0z Noerror on HS6 switch (default value)
1z 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 Open load detected on LS6 switch. Error latched.
HB5_HS_OL D1 rc High-side (HS) switch of half-bridge 5 open load detection
0z  Noerror on HS5 switch (default value)
1z Open load detected on HS5 switch. Error latched.
HB5_LS_OL| D0 rc Low-side (LS) switch of half-bridge 5 open load detection
0s  Noerroron LS5 switch (default value)
1z Open load detected on LS5 switch. Error latched.
BIEF M 68 10

2020-09-29



TLE94108E
REfEE
8 NAER

Infineon

2 LT B BIR (EF 25 1 [ B RIAE T, TR I XT 25 R AATIEE. KA B E R
TR BLIE R, FITHEI BBESHY L BEAS T L 5 #7757 1iF o
8.1 N AEEE
VBAT Vs
VBAT T Ll T
JJDGnF
I 4 motors in + 3 motors in
b non-cascaded cascaded
VB_AT :—T_—wus == 1000F 1000F lj— L configuration | configuration
J iR i i
\ 8, —\; J — ' l |
s Veo VDD VDD V81 VSZ OUT 1 + :
1 WK Jwk :
10kR [ M1 , |
| TLE9263 pC TLE94108ES \ J
1k§1’_| 2nF, —— |
50V [F=+{1 EN ouT2 -y I o ﬁ.
500! ] = : (M5)
T ouT 3 Co ! —
— soil .| - . :
I [+ spo M2 J
ics | y |
L I
I 1 [H sol ouT4 L—x 1oe e
SCLK 0] n : (m8)
- 4 [H—H CSN OUTS5 [F—= : o by o
= |
' =2 = SCLK (M3 )1
] spuLT |
I 10k T |
w2 | OUT6 [I—= : o—’g\
T cANL ro[] | = : ‘\{‘;’I
ouT7 L! .2 | ©
N
[ M4 )
Series resistors are 5 :
recommended if VS1/2 of the ouTs [ o I
TLE94108ES are protected by L |
an active reverse polarity |
protection GND GND GND GND GND GND :
0 0— |
- - |
2 Landing pads for ceramic
< capacitors at OUTx
=] 27 BB A ENA R
BIET A 69 10

2020-09-29



./.
TLE94108E (mfmeon
MAER
VBAT Vs _
@ T T Reverse b_allery
protection
1 |
‘J—_' J’_100l'|F ‘Dﬂrf: l: e |
| I I ]
— =0 0 0—0
Vs VDDP VDD  vs1 VS2
Embedded TLE94108ES
Power IC
LIN TLE984x Mo BN
ouT4 [+—F¢
y
5l spo \ M ) x-adjustment
= _ _
z [+ spI
N L ( m ) y-adjustment
Lh=+%) csN J/
1 sCLK ouTs :—]r_
_ \'\T ““““““ I\\\\_L_—l
)J. ouT1 [———
. M\*' ouT2 [J =
\'r‘/ ouT3 [} T
oL S
\ B /'
\.— f
o { Nl/i Mirror fold
GND - ouUTs H—m \" Current < 2.7TA
VERT i b R S
VBAT -
ﬁ v ouT7 L[ T
=l F’ROFETTM Series resistors are

recommended if the VS1/2 of
the TLE94108ES are
protected by an active

GND GND GND GND i ‘
} reverse polarity protection

o
2 Landing pads for ceramic
capacitors at OUTx

& 28

0 g 42 1 7 PR 7~ 151 Tz FR 7 #1954 B

1. MR EFEERIRIERY ( MOSFET ) FIRHVS1 FIVS2 SIH, BBINTEMIZHIZE-STLEI4108ES I
S ZE] BB, XLEBHAIFVBAT LB BEFTRT (BI40SO /TR 7637 Bk H1) [REFIHIE #75

Sizas 2 IEIFIRE 7T

BIIFTLE108ES Hiti /R Al BN IZ ES I E I fTE B B IR ENF R (WRAIESE, NEEED

HATLR) o WREFEEESHIIFFEBIET, AULREXLHEBE,

IR

VSx 5B B BB AERE B A5 AT TR T 185t KXBGLEVS BEETENRAGEE, EABIEIITAIE
BHATTPWMIRTERT, A

FES-FEVS BIET A, MITFEVS TERTEAEL

1.0
2020-09-29

70




TLE94108E iﬁneon

RRER

4. BIRTEMFEFFIFREFL NU) 5K EBII L RIFAREZRRS FTH) o HRNU5/HIZE
K IESFHTH L1 5 | IR EIEFPCB I BFHIE IR ES, APAX LR 2 5 FEWATEk 4 (WRF1EHT
“FE) ERFERIRE, RAEH, REBLISIBI G ERBLIT —1FEL EE,

5. NRFRIZHBHRBILEE EMC) , BFEHHZEB/RAFEELVSX FIIKE, HEEHS /IR
SHREHEIEERAD,

HIRFH n L0
2020-09-29



TLE94108E < imeon

RRER

8.2 RNEER

Ta=85°C, Chl ZE Ch8 2IN#£1.08W (&1 0.135W) o

Zth-ja for TLE94108ES
* I |
% |— ——1s0p / 600 mm? / +85 °C
——1s0p / 300 m* / +85°C
70— 1s0p / footprint / +85 °C
o 252p [/ +85°C

[T,
(=]

Zth-ja [K/W]
8
%\

B

20
| %ﬂr
il
10 e -
0 o i | ‘
0.00001 0.0001 0.001 0.01 0.1 1 10 100 1000 10000
time [sec]

B 29 AE PCB IS ER ZthJA Hh&k

Zth-jc for TLE94108ES
3
|
—— Tamb = +85 °C
2.5 — FIWRALNYY o seel
/:
yd

— 2 /‘/
g
>
s v
N A

1 =

v
0.5 i
1/
0
0.00001 0.0001 0.001 0.01 0.1 1 10 100 1000 10000
time [sec]
& 30 ZthJc Bk
HIRF AR 72 1.0

2020-09-29



TLE94108E iﬁneon

RRER

8.3 BRI 0R
NRBERVIESTHEI AFRE, NSIRFHIMEFITIAS], LUK sMHz EI/ERFHRYRTREF £ AR
R FEA N ERE, AT LURIEIEER NS0 PR 3o I FINE,

BN T A IEE PWM_CH_FREQ_CTRL 7725 AY FM_CLK_MODnN i AT SEI £+ :

00g: OFF

01g: FM CLK=15.625 kHZ
10s: FM CLK=31.25 kHz
115: FM CLK=62.5 kHz

HIRFH 7 L0
2020-09-29



TLE94108E iﬁneon

EEET

9 HEIME

1 I 2z [ 3 I 3 | 5 & I 7 8
A 8.65.01 (0] 3.9,011 4
—{=loi] 2 i=lot] 2
>
% w
B 2 Z o = u
=1 = » &
sl = Rk [
—= = e E
8 A _AF = B
s 4
5t SEATING PLANE = <|h o
v =
o = [=]o08]c] copLanariry 067:025 o o
a2 [=[02]b]2ex
c 2 ¢
0.25:008 [
& 02s[a-B] ] 28x BOTTOM VIEW

HAHAABAARAAA"® CHHAAROHARRRE" | @reom

CODE

2

2.77:01

HEHHHEFEHEY §- BiliELLEELRL R
(]

INDEX MARKING

ste10:1 |A8309-A002 ‘
04 [05062018 MORBAN | | Fermar
JEDEC REFERENCE MS-012 VARIATION BA 05 [p30e208 [ MORBAN PACKAGE OUTLINE
ABDRAHA - - -1= - - e
2) DAMBAR PROTRUSION SHALL BE MAXIMUM 0.1 mm TOTAL IN EXCESS OF LEAD WIDTH 02 e ABORANAL @ Infineon | PG-TSDS0-26-1-5.-21.-51 4 [F=
1) DOES NOT INCLUDE PLASTIC OR METAL PROTRUSION OF 0.15 MAX. PER SIDE 01 [rsorzme | ABORANAL | relessed
1 T 7 T 3 I A Vender te: POL Z8B00182296 000 04
[

=] 31 PG-TSDSO0-24 (¥EF|/ZBRIEZEE - M/ NIMEZETEE)

FE~ M (78 RoHS tR/H)
RNTHBRERBEFPNIMERTRIER, HETRAAENR, ZBIEUREFRRERRE. F650
TEARoHSIRE (ENSIARALHEARE, HBERFAIPC/IEDEC J-STD-0208TE, EAFLHIREE) .

BEXERAHNENESEE, 1BHRHNMIL:

http://www.infineon.com/packages. RAZEXK

HIRF AR 4 1.0
2020-09-29


http://www.infineon.com/packages.

TLE94108E

BITiER

10 EiTiER

(infineon

Revision |Date Changes
1.0 2020-09-29 | Initial release
BiEFM 8 10

2020-09-29



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.

7 2026-03-03

Infineon Technologies AG AR,
== Neubiberg 85579

h#X © 2026 Infineon Technologies AG
3= 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             引脚配置 TLE94108ES

	1.2 引脚定义和功能
	引脚配置
	框图


	2 框图
	图2  TLE94108ES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
	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 TLE94108ESTLE94106EL
	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）
	Current Consumption, EN = GND
	Current Consumption, EN=HIGH
	Over- and Undervoltage Lockout
	Static Drain-source ON-Resistance (High-Side or Low-Side)
	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）
	Output Protection and Diagnosis of high-side (HS) channels of half-bridge output
	Output Protection and Diagnosis of low-side (LS) channels of half-bridge output
	Outputs OUT(1...n) leakage current
	Output Switching Times. See Figure 9 and Figure 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）
	Input Interface: Logic Input EN
	SPI frequency
	SPI INTERFACE: Delay Time from EN rising edge to first Data in
	SPI INTERFACE: Input Interface, Logic Inputs SDI, SCLK, CSN
	Input Interface, Logic Output SDO
	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）
	Data Input Timing. See Figure 15 and Figure 17.
	Data Output Timing. See Figure 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）
	Thermal warning & Shutdown
	特性描述结果


	4 特性描述结果
	典型性能特性
	特性描述结果
	特性描述结果
	特性描述结果
	特性描述结果
	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 睡眠模式
	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  TLE94108ES SPI 寄存器映射
	串行外设接口（SPI）
	图 25  TLE94108ES 寄存器位映射
	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
	半桥输出模式控制1（地址字节[OP] 000 00[LABT]1B ）
	串行外设接口（SPI）
	HB_ACT_2_CTRL
	半桥输出模式控制2（地址字节[OP]100 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）
	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]1 B )
	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_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)
	应用信息


	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



