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Type Package Marking
TLE94106ES PG-TSDS0O-24 TLE94106ES
w1 = it E

Normal Operating Voltage Vs 55..18V
Extended Operating Voltage Vsexn) 18...20V
Logic Supply Voltage Voo 3.0...5.5V
Maximum Supply Voltage for Load Vsip) 40V
Dump Protection

Minimum Overcurrent Threshold Isp 0.9A
Maximum On-State Path Resistance at T;= 150°C | Rpson(total)_Hsx+Lsy 1.8+1.8Q
Typical Quiescent Current at T;= 85°C lsq 0.1pA
Maximum SPI Access Frequency fscik 5 MHz
BIEFM 2 1.0
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SIRECE
1 SIMEE
1.1 5|53 EC
1O
GND [T |1 ———— o 24T N.C.
ouT1 1|2 |__ 2311 OUT 2
ouTs5 [T ]|3 22 T 1 NC
N.C. 1|4 2111 vs2
SDI 1[5 20[ T 1 SCLK
VDD [1]|6 1911 CSN
SDO [T_1|7 1811 N.C.
EN [T {8 1711 N.C.
N.C. 1|9 1611 VS1
OouT 6 1[0 1511 NC
OuT4 CI[11______ Y141 ouT3
GND [T][12 1311 N.C.
1 5| HIECE TLE94106ES
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 N.C. Not connected. This pin should either be left open or terminated to ground.
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.C. Not connected. This pin must either be left open or terminated to ground
10 ouUT6 Power half-bridge 6
11 ouT 4 Power half-bridge 4
12 GND Ground. All ground pins should be externally connected together.
HIEFM > 10
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SIMECE

Pin Symbol Function

13 N.C. Not connected. This pin should either be left open or terminated to ground (e.g.
for layout compatibility with TLE94112EL, TLE94110EL or TLE94108EL).

14 OuUT3 Power half-bridge 3

15 N.C. Not connected. This pin should either be left open or terminated to ground.

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

17 N.C. Not connected. This pin should either be left open or terminated to ground.

18 N.C. Not connected. This pin should either be left open or terminated to ground.

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 N.C. Not connected. This pin should either be left open or terminated to ground.

23 OuUT 2 Power half-bridge 2

24 N.C. Not connected. This pin should either be left open or terminated to ground (e.g.
for layout compatibility with TLE94112EL, TLE94110EL or TLE94108EL).

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

1) HERSRELT A REAILUESRFEIPCBEFMER. RENIFRE (EP) BARFARSERIIEM S,
B EP EIZEIZM LR SRR B B AL RE,

HIRTFH 6 L0
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3.1 HNH R ARKTEE

w2 “a 3 B KEARE(HYT; = -40°C = +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 Vsincreqsin% and |P_4.2.2
decreasing
Power half-bridge output voltage | Vyyr -03 |- 40 v 0V <Vour<Vs P_4.12
Logic supply voltage Voo -0.3 - 5.5 Y 0V<Vs<40V P_4.13
Logic input voltages Vo 03 |- VDD |V 0V<Vs<40V P_4.1.4
(SDI, SCLK, CSN, EN) Vo 0V<Wpp<5.5V
VCSN’ EN
Logic output voltage Vspo -0.3 - VDD |V 0V<Vs<40V P_4.1.5
(SDO) 0V<Wp<5.5V
Currents
Continuous Supply Current for Vs, | /gy 0 - 1.5 A - P_4.1.6
Continuous Supply Current for Vs, |/, 0 - 1.5 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 Tt -50 - 150 °C - P_4.1.9
ESD Susceptibility
ESD susceptibility OUTn and VSx | Visp -8 - 8 kv |JEDEC HBM*? P_4.1.10
pins versus GND. All other pins
grounded.
ESD susceptibility all pins Vesp -2 - 2 kv |JEDECHBM™? P 4111
ESD susceptibility all pins Vesp 500 |- [500 |V CDM3) P_4.1.12
ESD susceptibility corner pins Vesp 750 |- 750 |V CDMY3) P_4.1.13

1) RESEFMX, BHIKITIEE.
2) ESDBUREE, “JEDEC HBM” ¥4 ANSI/ESDA/JEDEC JS-001, (1.5kQ, 100 pF)
3) ESDM=M, HEIFHFIEEI“CDM”, & JIEDEC JESD22-C101

p:

1. UL FTFYRII 7T A FER XI5 FE AR L HT o AT IEITEEXTRABE (EZ 1 T LIFATFE
S A T E

HIRTFH 9 L0
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2. FEHBIRIFIIEE S TELEIC TE AT F T HES 1 TR Fo HIEIGRKIUNE L TIEELIEE
Bl RIPIEETES T IELLE B HTIRIETIIR 15

HIEF A 10 L0
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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) REIEFMR, BIRITEE.
2) EYEMEEEER, SMNEEEIE B, FENBESKETREERE.

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

HIRTFH 1L L0
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3.3 PPEHT

&4 FPFEFITLE94106ES

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

Junction to Case, Ta=85°C Rinic_hot |- 30 |- Kw | Y

Junction to ambient, Ta=85°C | Rya hot m | - 88 |- kw | V2

(1s0p, minimal footprint) in

Junction to ambient, Ta=85°C | Ryja hot 30 | - 50 |- Kw (V3

(1s0p, 300mm2 Cu) 0

Junction to ambient, Ta=85°C | Ry hot 60 | - 492 |- Kw (D4

(1s0p, 600mm2 Cu) 0

Junction to ambient, Ta=85°C | Ryyja not 25 | - 30 |- Kw (D9

(2s2p) 2

1) RESEFMIR, HIZITEE.

2) IEEHIRnAEREIRIEIEDEC JESD51-2,-34F A, TEFR4 1sOpEEERIR ETE B AT REH TAEN, =m (GH
+313%) 7£ 76.2 x 114.3 x 1.5mm RYEEEMR_EF# TIEIN, BER/ERERERM 35um WEE, Ta=85°C, &M@
EIN$£0.135W,

3) FEEBIR ERIRIBIEDEC JESD51-2,-34R 4, 7EFR4 1s0p EBERIR ETE BATTREZ G TNEMN, =@ (B8
+$13E) 7 76.2x 114.3 x 1.5mm BYEB AR _E3#HITHEIN, 1Z4RE 300mm? $AEFRF0 35um
EEMZIMNIAEEX Ta =85°C, B M@EBEIN3E0.135W,

4) IBTEMIR,, AERARIEJEDEC JESD51-2,-34T/H, TEFR4 1s0pERER IR _E7E BAART ARG T NEN, =@ (B
+H13E) 1 76.2 x 114.3 x 1.5mm BYEBIRAR L3 TR, Z4iRAE 600mm? SAEFRF] 35um
EEMEIMNAEAX Ta = 85°C, B MEIEIN3E0.135W,

5) IEERIRAERIRIEIEDEC JESD51-2,-31TE, 1EFR4 2s2p ERER AR _E7E BAART AR T NEN, =@ (B

+Hi3E) EEBE2MARIAE (4x35um Cu) BY76.2x114.3x 1.5 mm R TR, Ta=85°C, B EEINE
0.135W,

HIEFH 12 L0
2018-01-08



TLE94106E iﬁneon

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

loun=0A; BRIEFHIHA, HBERETVw=5.0V. Vs=13.5VHIT,=25°C; FRiEH
EgfExFi#, IEBFRNSIE (BRIESHIRER)

Parameter Symbol Values Unit |Noteor Number
Test Condition

Min. |Typ. |Max.

Current Consumption, EN=GND

Supply Quiescent current Isq - 05 |2 pA -40°C =< T;=85°C P_4.4.1
Logic supply quiescent current | /pp o - 01 |1 HA -40°C<T;<85°C P_4.4.2
Total quiescent current lsotlon g |- 06 |3 HA -40°C=<T;=85°C P_4.43

Current Consumption, EN=HIGH

Supply current Is - 05 |1 mA Power driversand |P_4.4.4
p]?fwer stages are
)

Supply current Is hson - 45 |9 mA All high-sides ONY  |P_4.4.101
Logic supply current Iop - 15 |3 mA SPI not active P_4.4.5
Logic supply current Iop_run - 5 - mA  |SPI5MHz? P_4.4.6
Total supply current Is*+Iop ron |- 55 |- mA  |SPI5MHz? P 447
Over-and Undervoltage Lockout
Undervoltage Switch ON Vivon 425 |- 525 |V Vsincreasing P_4.48
voltage threshold
Undervoltage Switch OFF Vivore 4 - 5.0 % Vsdecreasing P_4.49
voltage threshold
Undervoltage Switch ON/OFF |V - 025 |- v Vivon- Yovors P_4.4.10
hysteresis
Overvoltage Switch OFF voltage | Vo ofr 21 - 25 \Y 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 Voy ny - 1 - v Vovorr 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 Voo posir 235 |2.65 |2.85 |V Voo decreasing P_4.4.15
Voo Power ON/OFF hysteresis  |Vppporny |- 0.05 |- v Voopor- Voppofir > | P_4.4.98
Static Drain-source ON-Resistance (High-Side or Low-Side)
H| h-Side or LOW'S|de RDSON RDSON HB 25C | — 850 1200 mQ IOUT: i0.5 A; P_4.4.16
(all outputs) - Ti=25°C
High-Side or Low-Side Rpson RDSON HB 150 | — 1400 [1800 mQ lour=0.5A; P_44.17
(all outputs) c T;=150°C

HHEFAR 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
Test Condition

Min. |Typ. |Max.

High-Side Roson Roson Hi B | - 950 [1300 [mQ |[“lour=20.1A; P_4.4.18
(HS1 and HS2 in LED mode) w0 T;=25°C

High-Side Roson Roson Hi B | - 1500 {2000 [mQ | lour=+0.1A; P_4.4.19
(HS1 and HS2 in LED mode) e T;=150°C

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

HS Overcurrent Shutdown lsb us -14  |-1.1 |-09 |A See Figure 7 P_4.4.89
Threshold -

Difference between shutdown |/, ;y us- -1.2  [-0.6 |0 A Il ns] 2 llsp s P_4.4.21
and limit current Isp Hs See Figure 7

Overcurrent Shutdown filter | tysp ns 15 19 |23 us 3 P_4.4.22
time B

Open Load Detection Current | /g p; s -15 -8 -3 mA - P_4.4.23
Open Load Detection filter time |ty p; ps 2000 {3000 |4000 |ps 3 P_4.4.24
Open Load Detection Current | lop; pys1,  |-3.2 -2 -0.5 mA Bit OL_SEL_HS1 P_4.4.25
for LED mode N =1,0L_SEL_HS2

(HS1 & HS2) =1

Open Load Detection filter time | to py ps;, | 100 200 |300 us Bit OL_SEL_HS1= |P_4.4.26
for LED mode B 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 |/, (s- 0 06 (12 |A Tl s lsp is P_4.4.28
and limit current Isp_Ls Figure 8
Overcurrent Shutdown filter tyso Ls 15 19 23 ys 3 P_4.4.29
time -
Open Load Detection Current |/ p (s 3 8 15 mA - P_4.4.30
Open Load Detection filter time |ty p s 2000 |3000 (4000 |ps 3 P_4.431
Outputs OUT (1...n) leakage current
HS leakage current in off state | /o pn nor -2 -0.5 |- HA Vourn=0V ; EN=High |P_4.4.32
HS leakage current in off state | /o1y, s1e -2 0.5 |- HA Vourn=0V; EN=GND |P_4.4.33
LS Leakage currentin off state | /o, nor - 05 |2 HA Vourn=Vs; EN=High |P_4.4.34
LS Leakage currentin off state | /o1 sie - 05 |2 HA Vourn=Vs; EN=GND |P_4.4.35
Output Switching Time. See Figure 9 and Figure 10.
Slew rate of high-side and low- |dq ¢/ dt 0.1 045 |0.75 |V/us |Resistive load = P_4.4.36
side outputs 100Q; Vs=13.5V*

HHEFAR 14 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; FRIESEBA, BHABERETFV,L=5.0V. Vs=13.5VHIT,=25°C; FRrEHBEY
HXFFH, IEBRFBRASIE PRIESHBIRA) (82

Parameter Symbol Values Unit |Noteor Number

Output delay time high side tyonm 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 tionL 5 20 35 us Resistive load = P_4.4.39

driveron 100Q to VS

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

driver off 100Qto 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 4 100 130 |160 ps Resistive load = P_4.4.42

low to high 1000

Input Interface: Logic Input EN

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

Low-input voltage Venl - - 03* |V - P_4.4.44

VDD

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

Pull down resistor Rep en 20 40 70 kQ Ven=0.2x Voo P_4.4.46

SPI frequency

Maximum SPI frequency fspr.max - - 50 [MHz |39 P_4.4.47

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

Setup time Lot ‘ - | - ‘ 150 ‘ us ‘ 3 See Figure 14 P_4.4.48

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

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

L-input voltage threshold Vi - - 03* |V - P_4.4.51

VDD

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

Pull up resistor at pin CSN Rpu_csn 30 50 80 kQ Vesn=0.7 x Vop P_4.4.53

Pull down resistor at pin SDI, | Rpp p; 20 40 |70 kQ Vspis Vsck =0.2x Vpp |P_4.4.54

SCLK PD_SCLK

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

HHEFAR 15 10
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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; FRIEBHIHRA, HEEBEETF V=50V, V,=13.5VHIT,=25°C; FRrEEEY
xS T, IEBRBARNSIE GRIEFEHA) (82

Parameter Symbol Values Unit |Note or Number
Min. |Typ. |Max. Test Condition
L-output voltage level VspoL - 02 |04 |V IspoL= 1.6 MA P_4.457
Tri-state Leakage Current IspoLk -1 - 1 HA Vesn= Vops P_4.4.58
0V < 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 tscLin 0.45* |- 0.55* |ns 3 P_4.4.61
tocik tocik
SCLK Low Time tsciuL 0.45* |- 0.55* |ns 3 P_4.4.62
tpCLK tpCLK
SCLK Low before CSN Low toer 125 |- - ns 3 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 tin - - 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 | tpuope - - 8 us 3 P_4.4.71
to standby mode
Minimum CSN High Time tesnm 5 - - Hs 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 tespo - 30 |80 ns Cload = 40pF ¥ P_4.4.74
SDO Enable Time after CSN tensbo - - 75 ns Low Impedance® |P_4.4.75
falling edge
SDO Disable Time after CSN toissno - - 75 ns High Impedance® |P_4.4.76
rising edge
Duty cycle of incoming clock |dutyscik 45 - 55 % 3 P_4.4.77
at SCLK
SDO Valid Time for Vpp= 3.3V tyaspos - 70 |95 ns Vspo< 0.2 X Voo P_4.4.78
Vspo> 0.8 X Vo
Cloaq = 40pF
IR AR 16 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
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 | Tjsp/ Tw ~ [1.05 [1.20 |- - 3 P_4.4.83

1) Is pson N EUIERE BT

2) @BITRF OL_SEL_HS1{IRE N 1, Al HS1IREALEDIET; RIERE OL_SEL_HS2 IREN 1, Al HS2IRE N
LEDART

3) REFEFMIK, HIGITEE.

4) TEVSHY 20% - 80% SEEIPIHTTNE,

5) THEEEERERTER

HIRTFH 17 L0
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FEERER

4 RERERE R
RIFRE 2 MIUREY T NEA BT TN, WREE T TSR R,

BLRY BB
Supply quiescent current Supply current
P_4.4.1 P_4.4.4
34 300
] 1 g
= ] 250 =" —
P fo]
1 ] __.—’/:/
J { | |1 |t
24 ] ’__—;/ —_’_——"/,—“‘
1 / 200 e
1 /"' L1
T 1"
ot 10 1" J |1
< — __/‘——'—
=1 < [
2 A 3150 m——
214 = —T
l/ 100
0.9
-——-_——
ol 1 50
] 4
] o/
0.1 - 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]
—VS=55V —VS$=13.5V ~—VS=18V —VS=19V —VS=21 —V5=5,5V —V5=13.5V —V5=18Y —VS=19V —VS=21V
Logic supply quiescent current Logic supply current
P 4.4.2 P_4.4.5
0.5 0.79
0.4 ] //
1 0.78 /,
0.3 /
z 0.77
E] <
g 02 § //
2 2 i
= 0.76
0.1 / //
__// 0.75
0 —
01 ] 0.74
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=55V —VS=13.5V —VS=18V —VS=19V —V5S=21V —VS=5.5V —VS=13.5V —VS=18Y —VS=19V —VS=21V
HIEFA 18 L0
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SMERE R
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 /
] 1400 : Vi
1300 ] ] ///
] 1300 : 4/
o ] 74
_ 1200 : _ ; v
¢ : / € 1200 ] Vit
=1100 / = 3 /
I /| 2 1100 ] /
| I ] 4
4 2 ]
& 1000 g ] V4
a 2 1000 ] A
[a] ] / = p| r
4 4 Y. x ] //
900 ] 1
1|/ 900 e
1./ 17
i Pz 800 P+4
dE r-dE
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]
—V5=5.5V —VS=13.5V —VS5=18V —VS=19V —VS=21V —V5=55V —VS=13.5V —VS=18Y —VS=19V —V5=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_4.4.16 and P_4.4.17
1500 . 1600
1400 ] / 1500 '
1300 / 1400 ] /l
] / 1300 3 V.
__ 1200 ] ] /
c 4 'a' ]
E ] g 1200 ]
1100 = ]
I ] / 2 1100 . /
2 ] y. 2 ]
& 1000 ] o] ]
a ] / 2 1000 ]
3 ) ‘/ [ ]
900 o ]
] ’/ 900 ]
800 / 500 /
< ]
700 —1/ . 700 {
600 1 600 —
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 —OUT2 —OUT3 —OUT4 —OUT5 —OUT6 —OUT1 —OUT2 —OUT3 —O0UT4 —OUT5 —OUTé
HIEFA 19 L0
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FEERER

Slew rate ON of high-side outputs

Slew rate ON of low-side outputs

P_4.4.36
0.6

0.55

|
|
|

|

|
|

o
w
o

dVOUT/ dt [V/us]

o
w

o
o
0]

0.2
50 -30 -10 10 30 50 70 90 110 130 150

Junction Temperature [°C]

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

P_4.4.36
0.6
—t—
Tt
0.55 = ]
__“:--.___~~-—-.- T ~
0.5 T T T )
~ v\\
— \\\\\
- T
So4s T
2 -\»-_
- \"—
3 0.4
=
=
g 0.35
30
0.3
0.25
0.2
-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

Slew rate OFF of high-side outputs

Slew rate OFF of low-side outputs

P_4.4.36 P_4.4.36
0.55 0.65
'~'~~_§~ | 0.6 “-_ -__--
= -—...-—-—""-- T T :-_-_-"'—-—-_ “‘h——--—"—"———
34— T 0.55 e N .
0.45 = T T T
- —t | — 05 = =
E T —— L1 é '_--__—--—-v—..______
5 ]
~ ~
B =
=Y 5 04
B 0.35 2
3 2
0.35
03
03
0.25
0.25
0.2 0.2
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$=55V —VS=13.5V ~——VS=18V —VS=19V —VS=21V —VS$=55V —VS=13.5V ~—VS=18V —VS=19V —VS=21V
SEFH 2

1.0
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ISERRLER
HS overcurrent shutdown threshold LS overcurrent shutdown threshold
P_4.4.89 P_4.4.104
-1040 . 1200 .
-1060 1180 \\
L~ ]
] rd \§ :
-1080 ] 1160 N
5 A AN
_.-1100 ] __ 1140 §
£ ] /| T ] §
@ 1120 ] b @ 1120 1N
T ] 7 ‘_’II ] N
QI ] / a ] \\
a ] a ] NN
-1140 ] 1100 ] NON
] \\\
% NON
-1160 / 1080 N
] N
/| |1 N
/ h \\
-1180 7 : 1060 N
-1200 ] 1040
550 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]
—V$=5,5V —V5=13.5V —V5=18V —V5=19V —V5=21V —VS=5,5V —V5=13.5V —V5=18V —VS$=19V —VS$=21V
Undervoltage switch ON voltage threshold Undervoltage switch OFF voltage threshold
P 4.4.8 P_4.4.9
49 48
4.75
4.85 / /
4.7 /
< 48 // 5 / / £
>
) 7 2 1/
z A\ A i yany,
O 4.65 -
! A | 4V
3 / 3 A
> 475 // 5 P
L/ L/ 16 A
L~ P 4
11 LA pELgpr=d
47 = » ass T A
AT |
4.65 4.5
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 —VDD=3V —VDD=5V ~—VDD=5.5V
HIEFA 2 L0
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SMERE R
Overvoltage switch ON voltage threshold Overvoltage switch OFF voltage threshold
P_4.4.12 P_4.4.11
22.8 ‘ 236
227 23.5
Vil
226 // / 23.4 /
25 / / /
/’ 233 L/ 7
5224 vd S /
2 / w232
glzz.a // — El A/
B P /] g 21 A4
522 7 > 1 A
// 2
P 23
21 T I | //
|~
i cill®g 29—
- |
—-—/
219 228
21.8 . ; 227 ; |
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 -—\VDD=3V —VDD=5V -—VDD=5.5V
VDD Power-on-reset and VDD Power-off-reset
P_4.4.14 and P_4.4.15
2.72
2.70
/1
] P
2.68 b
o ] /]
) e
3 P
2266 r
£ L~
& L4
<264
8
> ] ///
2.62 7
] A
-~
L &
2.60 =
2.58
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 Bk
5.1 ER

TLE94106ESE M MNEEIRBNG I, 23V Vooo FAFiHAVs HE8 , VS EED 12VEEBEFEN. Voo
BT R840 1/0 &3NSR E2SH

VsFVoo BRIRZB AR EIRILAY, XF—K, HVHIMBERKEITHE, BEERPEFENESNERR
T, Ak, —BwikE, RAMEILBLEET, THERABHEHLEES.

Voo L FHBEBIE Voneor BY, SAMAREF EEBEMIL (POR), LATELEBRHIMAK IC. FiE AEBEMENEIRER
wWMER, HEBmEFERXHA (AT .

B — 1 BEBEM— 100nF BEERFRATEELFHHIVERSIBKE, URESMAMESRER
MBS A RE(EMC), HEEBANRTHMET g1, UL vs BEBIENRATEE. L,
BN Voo IR | B EEFR B S,

5.2 BEERD

5.2.1 EEER

BT EN INIRENS BT, TLE94106ES HANEEERN, EEEERNXT, BEARMTEERS, G
i RAEE R LUET SPI#ITEE,

5.2.2 BERRAR T

BT IS E EN MINIEETF, TLE94106ES H NBEIRIETN. ENFWINEEGRNEF THIEE,
EERERXT, FTEMESEAESYXA, SPISEFRAE(l. BIHIEEE ot o oo

5.3 SMTH
TLE94106ES B LU FEffi &7 /9!
VDDK’ZTSEE-L .

MR Voo BT REFEVovror, N SPHEISETET . BFIMRERBWER, BEANBHK SR, M
HEW KA. —BVoo BEBRBFEFRIESEVoror » HFINEERM S WL, RS NPOR I E 1L
(TESYS_DIAGLIFI £ FIREFFEIHHINPOR=0)

EN SIS 1L:
DR EN SIMRIIERET, BEADKRES, RHHNERRKRH.
—BTLE94106ESA FIEEIETL (EN=/; VDD>Vyppo) ,NPOR{I (NPOR=0) FARIREEMIHMH

HIRTFH 3 10
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ERUS

5.4 RARMERI
TLE94106ESTHBIMERRIERIF. HERIREERT, FHMHRILR_RERTFRTE, SHERM
b (3 BN RO REREERED (o), SR IREMIRHINFEI A, Fitt, BIWEARRIERP —1RE

(BRE4) .

a) GND b) VBAT

\ ;DRP
~====7Tr=="77 ~===""T~""77 Cszl Cs.J_—,
: | | T
| HSx | | | HSx | :
l ] ! ! ) !
| |
I |
: ‘—:-’ OUTx ! 1 oUTx
| I
| I I I
E LSx JE} : i Lsx | !
| |
S I S IS
\ |RB
[ ]
\BAT GND
= 4 R RP
BUEFM 24 1.0
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6 Frt

6.1 TheEWiEA

TLE94106ES By #74a i A FIRBH BN fa 3o XM AT LUELIKED, el LUBESPIFRAPWM 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 BERPWMBYFEHEE

TLE94106ES BIFREFiiatHtaiFPwWM #1E, BB LUARIREhA M A (FISNERER 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, FEISPIEFE TR NEREE, —HEERBRTNERPRBANE
E. BRIANGE AWM.

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

& 6 §EFMLA PWM BEHFISAFEIF

Control Register: |PWM Frequency 80Hz PWM Frequency PWM Frequency 200Hz
HBx_MODEnN (Control Register: 100Hz (Control (Control Register:
(n=0,1) 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 ‘01s’ 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 ‘01s’ Bit ‘104’ 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 ‘01s’ Bit ‘10’ Bit ‘11’

HIRTFH 2% 10
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6.1.1.1 RMEHME

BEsER ToUT1IFIOUT2 IR BERERIBVHNREE., EXMEE T, HSL #H40RE), m LS2 KA
PWM FiafT. HS2 FAFEDIER (FW) BBV EE R A E, MR 284EaThEE.

VS
A
HBn
HS2
H51 0N |« A A ™ |active FW
ouT1
t
FwW FW FW Fw
ouT1 . [m] . ouT 2
OuUT2 cw cw cw cw .
LS1 < A A > Ls2PwMm
CW = motor clockwise
FW = Free-wheeling
5 ouUT 2 EHIPWMIRIE

{Ri% HBx Mode =00 B HSx fll LSx 39 F X FARE (=) o ALMIEMRBIPWMIRIE, BINHISPIIE
CHIET=Ro 1l

M 1: FrEENAEARS S — N

o REMER PWM BERSREREE N 00 (PWM {ELEFHXH)

» TEFW_CTRLEFS3H AL BB R BRI E SIS E W ISR

+ 7£ HB_MODE_CTRL FFesPAIRE N F TR H 2 ELiE H8 PWM @i

+ TEPWM_DC_CTRL FfFssPECEMEF b &=t

+ TE£ PWM_CH_FREQ_CTRL FfF e8P iEEPWMINZ LS shPWME HA

+ JBIHB_ACT_CTRL HF1F28HHY HSn B LSnRBUEHRE UPWM IR IR EHAVEE

¥ 2: AARIEHFFREFINVRESHEKER. ESIRERERAY HS 5 LS R BE
o BFTIZR PWMIEBIESTEELE I 00 (PWM ELEFHXH])

¢+ TEFW_CTRLE {728 PECE B =R BB MY E i E W BhEUm

+ 7£ HB_MODE_CTRL FFesRAIEE M F TR H 2 LS H8 PWM @i

+  7EPWM_DC_CTRL FHfFesHECEPMEF HimHAN S =L

+ JEIHB_ACT_CTRL HF1F28HHY HSn B LSnRBUEFRE UPWM IR IR SHAVEE

+ 7£ PWM_CH_FREQ_CTRL 728 FuEEPWMARZ LAZ ZPWME HA

MEFFER PWM I2EREERGAEFNEREE, i, MREET SEEHNESE 7 PWME
B, BT EShET, (B7EPWM_CH_FREQ CTRLEFSRAEIE TSR “00” (PWMIELEH X

HIRTFH 2 10
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), NENHNSZ@ERREEENRET, HFEFHANENNRZEERKER. XEEAER
SERIVLER.

HIEF A 27 L0
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6.1.1.2 LED#ER (7]i%)

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
Z7725AY OL_SEL_HS1 0 OL_SEL_HS2 fil, FFHS1ZXHS2i&E ALEDER S MRoson FF IR A ETF
AN S{E. ERWE 6 FI7ROUTL IXEHLED » TEULEECE T, HS1 APWMARTLIREH, 1 LS1 T

HS1IPWM | ¢ 4

OouT1 | *

6 OUT 1 _FHIPWMIRIE

{R1% HBx Mode = 00 B HSx #l LSx 39 FREPRE (=) o BINAISPHEHIHEWT:
v FEEREERBEIME 00 (PWMELEHXH) LR PWM XH,

+ 7 HB_MODE_CTRL F1728H/9EER HS1 3¢ HS2 Mt 3 & H A PwM iEIE

+ 7£ PWM_DC_CTRL FF23FECEFMIE HS1 B HS2 JatHAY S == LE

+ JBIIHB_ACT_CTRL F1F28HHY HS1 X HS2SRAUER E LIPWM R IKEhRYEE

»  TEFW_OL_CTRLEFTZ2SHHHS 1 HS2 A1 BB 7t 6 2T BR A4 S (B

+ 7 PWM_CH_FREQ_CTRL H1F28AEEPWMIS SHRZE LU FFIEPWME B

HIRTFH 28 L0
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6.2 RIP 52T

TLE94106ES BCE SPI##0, FAFITHIFIZRTF17IREhE8 AR,

ZEHNERIPIIEE, SELICEUTETRRNKIER S TR, HEERWINBETE
BIEEE, RIPIEREN T ELEERIRIEMILITHY,

TRELET TLE94106ES B3R BERMIEFR M. FRIFVIHIFMERT,

®rT I Y IZ A s i S 4
Fault Error Error bit: Status Register Output Output | Output and
condition Flag (EF) Protection |error |error flag (EF)
behaviour mechanism |state |recovery
Overcurrent |Latch 1. Load Error bit, LE (bit6) 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, impacted MOSFET
HBn_HS_OC and HBn_LS_OC bits isshutdown. Clear
in SYS_DIAG_2, SYS_DIAG_3 EF toreactivatethe
status registers. impacted MOSFET.
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 |changethestate 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 bits
in SYS_DIAG_5, SYS_DIAG_6 status
registers.
Temperature |Latch Global error bit 1, 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-bridgecontrol
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.
BRFM 2 1.0
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Fault Error Error bit: Status Register Output Output | Outputand

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

behaviour mechanism |state |recovery

Power Latch Global error bit5,VS_UVin Alloutputs  |High-Z |Half-bridgecontrol

supply SYS_DIAG_1: Global Status 1 shutdown bits remain set

failure due to register and despite error,

undervoltage automaticall however the

y 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 Alloutputs |High-Z |Half-bridgecontrol

supply SYS_DIAG_1: Global Status 1 shutdown bits remain set

failure due to register and despite error,

overvoltage automaticall however the

y recover. output stage is

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

HIEFM 30

1.0
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6.2.1  FRRR%AIH B BIREH

BIAF R AT RIPTIEE, RO X EEXBIRERRIFIIEE,

NRF XN BTSRRI Bl , BAFERAFREHNS RS, —BaNEo=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 | his |
A | |
I ILIM_HS I - e e —— - I | -
ON | l
OUTFI I ISD_HSI— ——————————————— JI -
|
J ~ Short to GND :
1 1 - N
— — tdSD,HS '
Shortcondition on High-Side Switch
7 BIAF X ——E R REF
VS VS lis
j T A | |
ILIM,LS ToNm———= : -
J Short to Supply | ln s~ Tso_is J
OUTn SDLS ol e e e e o e e o o e | -
|
| |
ON | [ |
:’ !..‘—-.! > ¢
— | tdSDiLS !
Short condition on Low-Side Switch
8 L X —— R BRI A ORI
HRFH 3 L0
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TLE94106E < Infineon
B
xS AUEINRA XK EL R B RNNEFHREFEFSAURES
BEFORE DURING AFTER
REGISTE REGISTER Bit OVERCURRENT |OVERCURRENT |OVERCURRENT
RTYPE NAME Bit State Bit State Bit State
Control HB_ACT_CTRL_n|HBn_HS_E 1 1 1 (corresponding
N MOSFET
HBNn_LS_EN deactivated)
Status SYS_DIAG_1: LE 0 0 1
Global Status 1
Status SYS_DIAG_x HBn_HS_O 0 0 1
where x=2,3 C
HBn_LS_OC

TIEFM
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it

6.2.2 X B

AR, BEREUNRLHRAXAIZRNFE”, LWBRIXER. X2@IENREENIXER
FINGERRSLIEY, MMEFFA—ITIREEEXHSFFTAENNNRBEEF B ZEFEIEX
Btal, FEEXBY N ton M tory, YIE 9 FFIBFE 10 EHI3FR, UHBRAXMEARASHEEES, XeJUM
IR ERRSBEEM

CSN

T

VOUT_HSx [V]
A

v

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

HSON = HSOFF Vs
80% Y\
j tyorrn
dOFFH

LSOFF - LSOFF Ty
=
— = GND : >t
Delay time HS OFF
Case 2: Delay Time Low Side Driver ON VOUT LSx [V]
Previous State—> New State | *
HSOFF > HSOFF . v 80%
taon”
J: dONL
LSOFF = LSON 20

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

v

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

VOUT_LS
Previous State = New State J s <1V
HSON —> HSOFF J:
< Vs -80%
N Low-Side 3)
SOFF > LSON I o o on
delay time
= GND 20% >t

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

Elo FHRAHAXEE SR ERLN iR

HIEFH 33 10
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it
CSN
T >t
Case 1: Delay Time High Side Driver OFF
VOUT_LSx [V]
Previous State > New State
HSOFF - HSOFF JH Vi)
[ 80%
i 1)
SON = LSOFF _ I . taorr
-20%
— GND
" Delay time LS OFF
Case 2: Delay Time High Side Driver ON
VOUT _HSx V]
Previous State > New State A
HSOFF - HSON _ S
80%
taonH”)
lSOFF = LSOFF _ ML
GND 20% >t
3 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 VOUT _HSx[V]
HSOFF - HSON
80%
High-Side +t Y
SON > LSOFF ON Lo +low™
delay time !
20%
= — >t
% HS ON delay time with dead time ; LS previously ON

10 05 FF R B (8] —— (A B B %

BUEFM 34 1.0
2018-01-08



TLE94106E iﬁneon

E S it
6.2.3 aEsE

hRFHER T REL RS, BERITERSIFNENEES XMEEHRITILR, MR—HZNEE
FRBMAZNEETEE, WREMEL, TPWEL ZUSHEFNHBEREEET spPl Bk, BRERIHR
FRAUEIRTS.

MR—AHS N EEERFZLEXITRENE, FIERALBIHEABMEXRARSE. SYS_DIAG_1: £
RS 1P TSD USHWEL. PAEMEERHEARS, EE TSD U#ERK. ZRE 11,

AT MERFFAXRNEEIRE (ELEFHEERNERT, NIERERTNHAFERN) , HiTHEsN
ARREFFERPTOSKIEN, UEFBUERNAF X,

T,
A
Tiso
T
" o
VOUTx
A ) Qutput is switched off if
ON (4 Tiso is reached, can be
reactivated if TSD bit is
High Z cleared >t
no emor
TPW error bit
High
v TPW s latched, can
be deared via SPI
Low )) >t
« =
no ermror
TSD error bit
High TSD is latched, can be
cleared via SPI
Low ) >t
[(§ =
no ermor
= 11 BRTA
BIEFH 3 Lo
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i
+®9 BCENINEA XIS BB RNNEH MR STFESURS
Ti<Tyw Ti> Tiw T;>Tip Ti<Tisp- Tjuvs
REGISTE |REGISTERNAME | Bit Bit State  |BitState |Bit State |Bit State
RTYPE
Control HB_ACT_CTRL_n HBn_HS_E |1 1 1 ‘1’ (outputs
N (all are latched
HBn_LS_EN outputs off unless
are erroris
latched cleared)
off)
Status SYS_DIAG_1: Global | TPW 0 1 1 ‘0’ if erroris
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 EFRE X< b

BEREAVS Mo 1R BT, KUBTRIRKE. Vs BIRREIXEMIEF RS, MoRRIZEIXE
|ﬁ REIJII/' '}‘i‘

6.2.4.1 VsR[E

WMREEBEBEVEEXMBEVW oAU T, FAIEREAES=XE, B2EESFRFTEARRF, AT
SYS_DIAG_1: Global Status 1 KK&FFsPH VeREHFENL VS_UV, FHREMNHBIF. RBXRE
AHEEFABREVWon BB, THEREGEHE. RIBRR VS_UV SR IERIRECEE T NAF
£ WE 12,

6.2.42 V. IE

NRHEBBEV EFAZIXETBEY o ek b, MABBMBEREIEXE, , LT SYS_DIAG_1: Global
Status 1 RESEFFRFH VI EHFEAIVS_OV, FWBMHDTF NRVEBRTEHREFBEEY o
BB, WREFGEMIE. NIERR VS_ovEEU MBI EE RS NAREE. WE 12,

6.2.43 Voo R[E
WNER vDD B IRIEEREEE Vo romlA T, M SPHEOBABIIE, F+H TLE94106ES BFi#FNE DK

[[AXYe]

BFRRFEWAEN, BEREXAZESHES. —BVonBESTREBEVD el ZHITRIEE L

— B TLE94106ES b FIEEER, (EN=F; VDD>Voppor) » SUBHSIBEIINPORML (NPOR=0) TE
SYS_DIAG1 HiR &5,

HIRTFH 3 10
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it

Vs

Vour Output Vourx Output
A reactivated A reactivated
ON ON
HighZ » t High Z > t
SPl command : SP| command
VS UVerror bit Clear SYS _DIAG1 VS OV error bit Clear SYS_DIAG1

L 4 A §
High I High I
Low »t Low t

12 V:REMEEFRGTRAETA

v

6.2.5 T

F i SR ARA A X EE B RSEH BN R A R, MRTEBUEBIF XN E] 2 2 R
RFAEARENE B 0 BFERE Dtwow, MABNBIHPERL HBn_HS_OL 8¢ HBn_LS_OL 3F#% & (i H i
7o 2RIRESETESE SYS_DIAG_1: Global Status 1 FHLBAEHMIENL LE URWENL, LUENAK
TR, AT, FAmEERFEEERES.

MIEHIBF B IUEFRER RS T FRPIKEL, UHEARFRESMATEEHEHR.

=10k HS1 # HS2 B &t AT NILEDSA F I AR REMIR . HS1H HS2 BWEBRF A RIK
BYFF & T2 2 EB R BB A ISR AT 8], ml@idiTHIZEF 1728 FW_OL_CTRL PRISPIHITECE,
PWMIETTERIE], TAEFFEQ N RRR, FHEEETDERNIERIWRESFEFSTAT R,

HIRTFH 37 10
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TLE94106E Infineon
BITIMEIEDO (SPI)

7 BiTIM&IEO (SPI)

TLE94106ES BE 16 I SPI1EO, ATFWmEBITHIFAIZRI, TR SPI Y. IETHIFIRESSFESSR.

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 MiNAY sDO A& (BRE19FIE 21), LR HEHIMNCSNEFRS, (EiaEEAFFE, 1K
BTEEN. HCSNAMAMNEBRTEIESETE, BRBNFRERIBRNEHITHET. LAISDOR L]
RIBES, MTIREKRSDORLMEEMBER. SDIFIKSHESCLKIEN FREEBARBATFSR.
SDORVIRTSTESCLKIYE ™ EFHE (ClockPhase = 1) #B it Z 728, TLE94110ESHISPITMYGRA IR
I MHECEMFEE. FEEEHATAEHERDINAISPIEE,

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

7.1

CSN high to low: SDO is enabled. Status information transferred to output shift register
v
CSN ]
| : iy time
| csNiowto high: data from shift register is transferred to output functions :
I
i b2k dRaRdRaRiRaRaRatakatagitaf il
| | time
| e |l Actual data MSB | New data
LI 0.0 0.0.00.0.090.000C.00 0N WO OR
4 time
| : SDI: will accept data on the falling edge of SCLK signal |
I Actual status | New status
SDO
time
SDO will change state on the rising edge of SCLK signal
13 SPIIEFANREF CER:. 5SHFFRERELL, BRI RALSBRIMSBHIRFHER)

{XE1E EN IR EFHE iR E &/ NE (IRY(a] tSET B,

TIEFM 38

SPUE EABEMIRS (Bl 14) .
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BRITIM&IEDO (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]

tiead tiag fosnm
tooLk
0.8V,
CSN >
\0.2\/[,[;
tsoLkn tscik
/ N\ 0.8V,
SCLK N\ / DD
| —————— 0.2Voo
t DI_setup tSDLﬂdU
V4 NS O.SV[,D
sDI P . ,X‘ 0.2Vss
fenspo tyaspo toisspo
SDO X X -
7 7 A 7 - 0-2V[=D

15 SPIZERTFF

7.1.1 LRBIRRE

£ FEIRIE (GEF) #1 SDI EFEEMES ZEZ BT A S TE CSN TREGFIE—NSCLK EFAG 2 18]
B SDO kikeE (B 13) . WREMEIBIERM][H M LEBEAL (POR)IKEZE, M GEF Efi,

b FRTEIEIERTELERTUT, FrBEASEHISDI 5/MITESPIIAFASAT (TECSN FREBFIE—T
SCLK_EFB.2/8]) BT A1EAEFo

A LUBIS T35 A SPI BT Ehik hRY 1S R T iREY GEF RHEZ TLE94106ES BEFMMEIHIE (E16) o

BIEFMH 39 Lo
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BRITIM&IEDO (SPI)

| | :
: : time

SCLK 0 | |
i i time

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

& 16 o S /EARATTRY sDO 179

712  2RNRSEES

SDO KERMBY/\ SCLK AHIRE X £ FHRE T ERR. ZEFesief T RHRESHER, FrEK
FEESELRFTIRIREG:

v SPITMYEEIR (SPI_ERR)

o IR (LEMD) : AHFAR (o) i (oc) HEFEZEMZiEs
v VSRIE (VS_UV i)

»  VSHE[E (VS_OV i)

v EEBEfAI (NPOR i)

v JREXET (TSD i)

v REEZE (TPW{iI)

ERE1.71E,

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

TRERTHEE2ERESFERNERERTSHRE A
&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 TSD=1 1

HIEFM 40 1.0
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(infineon

BRITIM&IEDO (SPI)

+10

2RNRTFEHNE/HERITEPR SHHE

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

7.1.3

SPITR N SRR

SPI E2HREFFSEPER T — PN RIRFE(SPI_ERR, Bit7) ,
TE45E MRS SPITINEEIR, W SPI_ERR {i7E F— M SPIBHH K E (L,
TEUTEIRERT, SPIERRUSHENL:
+  TECSNAMERERTFRHZEREINISCLKES #hBK R MR 90, HEFZMIEH, BEELD 16N

v REEHRRIESPIE S
(UVASSE e

FREMEFSETEE. R

IXEIRFEARMAL, 5302, HSDIEENSHEFR, RTESPI_ERR

v HIIEFTRBEERARIEENL. 32, HSDIEENEEFE, STESPI_ERR UPIRE

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

v FPREWRER, RE—MLFTHHLABTARIEENL (BIET.38)

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

[T
jj =]
Y=o

HHIRSPHENIEE

v TECSN FFEBZHI, SCLKATURIFMETEE Dteer, FHETE CSN FIEBZEMTIRIFRET tia
+ TECSN EFHBZ 80, SCLK ATRIFREFTE Dy, HH CSN _EFHBZ EATRIFEE Ftoen

TIEFM

41
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BRITIM&IEDO (SPI)

Case 1: Correct SCLK signal

Correctincoming clock signal Correct clock during CSN rising edge
CSN - R
time
teer | fiead tiag jteen
%3 x>
SCLK RiRdRaRaRaRaRaRaRaRaRaRaRaginik :
time

Case 2: Erroneous incoming clock signal

CSN
»
| time
ISCLK is High with CSN falling edge
ScLK mHHHHHHHHHHHHHHH
777777777777777777777777777 time
Case 3: Erroneous clock signal during CSN rising edge
CSN
—»
Clock is High with CSN rising edge! time
SCLK (LA
,,,,,,,,,,,,,,,,,,,,,,,,,,,,,, | »
! time

17 B SRt IR

HiEFM 42 1.0
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BRITIM&IEDO (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—MEEFT (Bit15..8) AFEEFIHHILE TLE4106ES FIREER.

HiEFM 43 1.0
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BRITIM&IEDO (SPI)

LSB Address Byte Data Byte MSB
0 1 2 3 4 5 6 7 8 9 10 | 11 | 12 | 13 [ 14 [ 15
SD 1 "’:BT A2 | A3 | A4 | A5 | A6 | OP Do | o1 | 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| 4] 15
SDO | o |7tew | Tsp |NPOR|Vs ovlvs uv| LE "E;:'ﬁ 0o | o1 | o2 | o3 | psa | ps | pe | D7
Time

f

LSB is sent first in SPI message

& 19 BEHHMIIMIEE Y sPIHRIEER

Mt PR e R 55 1 (SR TR 1 B3 BE IR IR BN SPIIE S A F UL F FER AR, WE19,

1.0
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BRITIM&IEDO (SPI)

7.3 WTeEiRIE

TLE94106ES X5 EHE MR SPI hiXBN&EHITHEFIR(E, XTNA TLEYIxy RIIF=MEH
HNEEEEHERE (WE20) .

EFtsat (FRic Mo) HEEREEIMAL SDI, FE—TMAL SDO EEHEEI T — P MAL SDI , FZR—1iE, HER
RE— MR SDO BEZEIENIMA (M) LIASSPIERMAIIFR, EHLEEEP, HizHlsE
R8N RIEESCSN MBS S SCLKRIERISARISPISE, XM MESHITEREISTITMNIRE,

FUEES, ENAEHAIR TR 2SI T EEF 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 FHutFTH3MEBIBFT3) , ASIEWRTLE 1y 2B FF52,
BREIEUTLE41xy_ 19NN F 1,

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

TIEFM 5 10
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BITIMEIEDO (SPI)
Microcontroller TLE941xy_1 TLE941xy_2 TLE941xy_3
sSDH SDO1 SDI2 SDO2 SDI3 SDO3
MO [—L +— +— T T

z [ z T Tx Zz [ X
— — -
8| |3 3| |3 83

YyY
q

MI

”i
<

MCSN 3
IWCLKE%

& 20 TLE941xy RFIGEMNFHIEEFEHFEE RS

SCK o As CLOCK CYCLES X 8 CLOCK CYLES X 8 CLOCK CYCLES X 8CLOCKCYLES X'8 CLOCKCYCLES X' 8 CLOCKCYLES )\
T [
|
|
CSN |
| |
i | LABT=0 LABT=0 LABT=1
MO=SDIT! K ADDRESS BYTE 1 X ADDRESS BYTE 2 X X DATA BYTE 1 X DATA BYTE 2 X
| !
] |
SDI2 = SDO1 | i
: GEF1 XIGLOBAL STATUS 1X ADDRESS BYTE 2 X X RESPONSE 1 X DATA BYTE 2 X
| i
] }
] |

SDI3 = SDO2
—(ZEFTQXGLDBAL STATUS2){GLOBAL STATUS 1) X Responsez X Responsel X

TTTTT

I
|
I
MI =SDO3 |/~ X

CEF XLoaL sTATUS 2)(GLOBAL STATUS 1 X X Responsez X' RESPONSEf

Time

= 21 HBE =1 TLE941xy R FIZZHAY SPI i

S58MIMIEERM, AILLBZE CSNARETFELTEMNHERN, RIRFFEEBERITENE

BHAE, ROE—PHZD TLEY Iy REAMEIHIERYS (B 22) .

HiEFM 46 1.0
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BRITIMEIEDO (SPI)

SCLK

CSN
MO=SDI1 |
1
1

SDI2 = ! HiZ

GEF1

SDI3 = '(_\OR Hiz /T)i
GEF1/2 GEF1/2
MI = SDO3 <_\OR . HiZ m
GEF1/2/3 / — \ GEF1/2/3

Time

B 22 1YH TLE941xy B3 F AR R TEHEF AR BT sCLK RH#H AN 2B EIRINE

;

— =N

———oA A —-1--

P RLLSpI iR, BRI F BRI BT 5 IR E T 0, AJAESIRETEIZRTEHEH
F—TEEHHISPI_ERR (TH (B XSPI_ERR HIE Z1¥1E, BENEIIIEHPIIE) , X
FHIER T, RLLEE1FAIGE=TEATEFISPI WIAG Bl F5 1R A HE, (R, FBFTEHEFHIRT
IREIRESPIiEIR, BN UFTB 2 1HH) & 725 2o

7.4 SPLEGRIEINRETEZSRTH

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

SCLK ¢ A 8 CLOCK CYCLES X 8 CLOCK CYLES mo\ A8 cLockcycLes X' 8 CLOCK CYLES )000
T
I
I
1

CSN

End of the New failure ‘

address byte  detection
A,

[

]

]

]

]

L

]

I |

]

]

| 1

]

| |

| 1 ‘
) ]

SDI 0 K ADDRESS BYTE X DATA BYTE Xm l ,( ADDRESS BYTE X DATA BYTE »00

i T

| |

| 1

1

I
i Read status byte }
! corresponding to the failure }
l
I
I

SDbo ! Failure is NOT notified in this SPI frame
|

A A

I

|

]

I

|

I

| 1
v ! ) |

}

1 Hiz ! | HiZ
—X GEF X GLOBAL STATUS X DATA BYTE )—( GEF X GLOBAL STATUS X DATA BYTE )_

]
I
|
Faf‘lure notified in the new SPI frame
1
]
I

23 FEFNERIEPREFTFREN - BRUMHEE B
TIEFM 47 10
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BRITIMEIEDO (SPI)

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

v RERISREIRSHF R X RIMAERES

v TLE94106ES TEf&iatiiE= T HREC N ZIVSIEE 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,

HiEFM 48 1.0
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BRITIMEIEDO (SPI)

SPI Frame 1

Overcurrent failure detected on HS of HB 1 SPI frame: Read SYS _DIAG2 (OC error of HB 1-4)

A

r )
LSB Address Byte Data Byte MSB
o | 1| 2| 3| afs |86 | 7| 8| e |w0fn|n2|[13]|[1a]nms
SOl M S S 2SS IS x| x [ x| x [ x| x| x]|x

Target status register : OC error of HB 1-4

A

Overcurrent failure detected on HS of HB 1 during the
transfer of the address byte

( \
LSB Global Status Register Response Data Byte : SYS_DIAG2 MSB
0 1 2 3 4 5 6 7 8 g | 10| 11| 1213 14| 15
sSDO [E [SPL_|[ Do | Df | D2 | D3 | D& | D5 | D6 | D7
o | Tpw| TsD |NPoR[vs ovivs WY o | 2es || S0 | o | o | % | 2 | = | =% | =0
Load Error bit (Overcurrent or Open Load ) / T \ HB1_HS_OC reports the new
does not report the new Overcurrent failure Overcurrent failure on the HS of HB 1

Inconsistency between Global Status Register

and target Status Register
» Time

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

f \
LSB Address Byte Data Byte MSB
0 1 2 3 4 5 6 7 8 9 10 | 1 12 13 | 14 15
U I I I I | I P P N

\

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 El 10 11 12 13 14 15
LE | SPL D0 | D1 D2 | D3 | D4 | D5 | D6 | D7
0 | TPW | TSD |NPOR|VS_OVVS_UV| _ ERR - - - =0 -0 - - -0

i f

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

| 24 FEEFRMAFRRAERSMULEZLE, 2RBRFENRESTFRZEFA—HHT
17l

BUEFM 49 1.0
2018-01-08



TLE94106E iﬁneon

BRITIMEIEDO (SPI)

7.5 SPI{iL PR &Y

SPI 725 HVEREY 435 4N E 25 A& 26 Firo

EREFSEE IR/ EHFE. ERTHMINSEINRER, MutFTRE 74 (OP {iI) MR IZN 0", 1%
BAVRTEER,

REFERNIE/BIHRFTFSR. BRI TRSTFFS, MUtF NS mEM R 1, A 0RT

3EY

15 | 14 | 13 | 12 | 11 | 10 | 9 | 8 7 6]5]4)3]2] 1 Jo
dd Bits [A7...0
8 Data Bits [D7...D0] Ac::ss ress 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
o HB_MODE_1_CTRL read/write [1 1 0 0 0 LABT 1
5‘ 12 HB_MODE_2_CTRL read/write |0 0 1 0 O LABT 1
w
X - PWM_CH_FREQ_CTRL read/write JO 1 1 0 0 LABT 1
; w PWM1_DC_CTRL read/write {1 1 1 0 0 LABT 1
8 g PWM2_DC_CTRL read/write |0 0 0 1 0 LABT 1
14 PWM3_DC_CTRL read/write {1 0 0 1 0 LABT 1
FW_OL_CTRL read/write JO 1 0 1 0 LABT 1
CONFIG_CTRL read 11001 LABT 1
g SYS_DIAG_1: Global status 1 read/clear JO 0 1 1 0 LABT 1
)]
o w SYS_DIAG_2 : OP ERROR_1_STAT read/clear |1 0 1 1 0 LABT 1
=
=
g SYS_DIAG_3 : OP ERROR_2_STAT read/clear JO 1 1 1 0 LABT 1
=
7 3 SYS_DIAG_5 : OP ERROR_4_STAT read/clear |0 0 1 LABT 1
[+4 SYS _DIAG 6 : OP ERROR_5 STAT read/clear |1 1_LABT 1
= 25 TLE94106ES SPI 77235
O . . L AE = ¥ =z ==
pr LABT. mjg— T #atls, 155 E1.2E FF 138,
BIEFH %0 Lo
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TLE94106E

BRITIMEIEDO (SPI)

7.6

SPIEHIF 728

EHEFSRER I/ SIHENR (BUET.55):
+ “POR™EH POR BB EIEMIEFEFSHANETENX

BR CONFIG_CTRL YN, FREITHIZZEESMVERR(E/FAIAEY/ 0000 00005
CONFIG_CTRL F1Z 2389812 {E/ZAIAE /I 0000 0011 &

M 16 USPHESTHM N FNAEM (BIE 25 f1E 26) , B

— It F T

[EER—1EEFT

v EHAASWEG BEERRENR. X MH TR SRR SPIZRIZHR T M.
v OB SPIETIREN” (FRIR) , ALURFTHIREFEFSR.

o BEESPILTIEE RN, AIUBRFETE AT ERS.

TIEFM 52

(infineon

1.0
2018-01-08



TLE94106E

(infineon

BRITIM&IEDO (SPI)

7.6.1 EHIFEFESREX

HB_ACT_1_CTRL
P ETUIE S (3= F5[0P] 000 00[LABT]1:)

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

Bits
D7

Field
HB4_HS_EN

Type Description

Half-bridge output 4 high side switch enable
0s HS4OFF/High-Z (default

value) 1g HS4 ON

Half-bridge output 4 low side switch enable
0s LS4 OFF/High-Z (default

value) 1g LS4 ON

Half-bridge output 3 high side switch enable
0s HS3OFF/High-Z (default

value) 1g HS3 ON

Half-bridge output 3 low side switch enable
0s LS3 OFF/High-Z (default

value) 1 LS3 ON

Half-bridge output 2 high side switch enable
0s HS2OFF/High-Z (default

value) 1g HS2 ON

Half-bridge output 2 low side switch enable
O0s  LS2 OFF/High-Z (default

value) 1 LS2 ON

Half-bridge output 1 high side switch enable
0s HS1OFF/High-Z (default

value) 1p HS1ON

Half-bridge output 1 low side switch enable
O0s LS1OFF/High-Z (default

value) 1g LS1ON

HB4_LS_EN | D6

HB3_HS_EN|D5

HB3_LS_EN | D4

HB2_HS_EN|D3

HB2_LS_EN | D2

HB1_HS_EN|D1

HB1_LS_EN |DO

b HFLIEERS Y LEFBFAIHS FILS (BT EGE, LRI R BB

HS_EN fiZ2IE 1L, TUZEHEBIHESXHTZ+ T

YTRLEEFIFHILS_EN 7

1.0
2018-01-08
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TLE94106E iﬁneon

BRITIMEIEDO (SPI)

HB_ACT_2_CTRL
EHmbERIEF2 Gtht=¥[0P]1100 00[LABT]1:)

D7 D6 D5 D4 D3 D2 D1 DO

reserved reserved reserved reserved | HB6_HS_EN | HB6_LS_EN | HB5_HS_EN | HB5_LS_EN

w w 'w w 'w 'w w 'w
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’
HB6_HS_EN | D3 rw Half-bridge output 6 high side switch enable
0s HS6 OFF/High-Z (default
value) 1 HS6 ON
HB6_LS_EN |D2 rw Half-bridge output 6 low side switch enable
0g LS6OFF/High-Z (default
value) 1 LS6 ON
HB5_HS_EN D1 rw Half-bridge output 5 high side switch enable
0s HS5OFF/High-Z (default
value) 1 HS5 ON
HB5_LS_EN |DO rw Half-bridge output 5 low side switch enable
O0g  LS5OFF/High-Z (default
value) 1p LS5 ON
P HFIEEREpLEFHFAIHS FILS [EATECE, KBRLER B . IR EFHTHILS_EN 7

HS_EN {Z25E 1, TZIEBEE K BTIZF o

TIEFM >4 10
2018-01-08



TLE94106E iﬁneon

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

w w 'w w 'w 'w w 'w
Field Bits Type Description
HB4_MODEn |D7:D6 rw Half-bridge output 4 mode select
(n=0,1) 005 No PWM (defaultvalue)

01z PWM control with PWM Channel 1
10 PWM control with PWM Channel 2
11z PWM control with PWM Channel 3

HB3_MODEn |D5:D4 rw Half-bridge output 3 mode select
(n=0,1) 00s No PWM (defaultvalue)

01z PWM control with PWM Channel 1
10s PWM control with PWM Channel 2
11z PWM control with PWM Channel 3

HB2_MODEn |D3:D2 rw Half-bridge output 2 mode select
(n=0,1) 00s No PWM (defaultvalue)

01z PWM control with PWM Channel 1
10s PWM control with PWM Channel 2
11z PWM control with PWM Channel 3

HB1_MODEn |D1:DO rw Half-bridge output 1 mode select
(n=0,1) 00s NoPWM (defaultvalue)

01z PWM control with PWM Channel 1
105 PWM control with PWM Channel 2
11z PWM control with PWM Channel 3

PN BXRPWMIRIERIEZI5E, Sh$F6.1.15,
IR 55 1.0
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TLE94106E iﬁneon

BRITIM&IEDO (SPI)

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

D7 D6 D5 D4 D3 D2 D1 DO

reserved reserved reserved reserved | HB6_MODE1 | HB6_MODEO | HB5_MODE1 | HB5_MODEO

w w 'w w 'w 'w w 'w
Field Bits Type Description
reserved D7:D6 rw Reserved. Always reads as ‘0’.
reserved D5:D4 rw Reserved. Always reads as ‘0’.
HB6_MODEn |D3:D2 rw Half-bridge output 6 mode select
(n=0,1) 00s NoPWM (defaultvalue)

01z PWM control with PWM Channel 1
105 PWM control with PWM Channel 2
11z PWM control with PWM Channel 3
HB5_MODEn |D1:DO rw Half-bridge output 5 mode select
(n=0,1) 00s NoPWM (defaultvalue)

01z PWM control with PWM Channel 1
10s PWM control with PWM Channel 2
11z PWM control with PWM Channel 3

b BEXPWMIBIERIE 2158, &456.1.15,
HURF M 56 1.0

2018-01-08



TLE94106E iﬁneon

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
10z Modulation frequency 31.25kHz
11z Modulation frequency 62.5kHz

PWM_CH3_FREQ_ |D5:D4 rw PWM Channel 3 frequency select

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

10s PWMfrequency2:100Hz

11z PWM frequency 3:200Hz
PWM_CH2_FREQ_ |D3:D2 rw PWM Channel 2 frequency select

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

10z PWMfrequency2:100Hz

11z PWM frequency 3:200Hz
PWM_CH1_FREQ_ [D1:DO rw PWM Channel 1 frequency select

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

10z PWMfrequency2:100Hz

11z PWM frequency 3:200Hz

1) RFTEFMIK, BIKIHRIE SARAIEFEL10%HRE

b BEXPWMIBIERIE 2156, S456.1.15,
HURF M 57 1.0

2018-01-08



TLE94106E

(infineon

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,
iR 58 1.0

2018-01-08



TLE94106E

(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

TIEFM

BXRPWMIRIERIEZ 5L, S/$F6.1.15,

59

1.0
2018-01-08




TLE94106E
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BRITIM&IEDO (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)
1z Active free-wheeling
FW_HB5 D6 rw HBS5 free-wheeling configuration
0s Passive free-wheeling (default value)
lg  Active free-wheeling
FW_HB4 D5 rw HB4 free-wheeling configuration
0s Passive free-wheeling (default value)
1z Active free-wheeling
FW_HB3 D4 rw HB3 free-wheeling configuration
0s Passive free-wheeling (default value)
lg  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
0s Passive free-wheeling (default value)
lg  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 BERPWMIRIERIEZ15E, E/5F6.1.15,
BIEFM 60 10

2018-01-08



CrS

TLE94106E <|nf|neon

RITIMEIEDO (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

0005 TLE94112EL chip
0015 TLE94110EL chip
010s TLE94108EL chip
011s TLE94106EL/ES chip
1005 TLE94104EP chip
1015 TLE94103EP chip
110z reserved
111zreserved

BURFM 61 10

2018-01-08



TLE94106E iﬁneon

BRITIMEIEDO (SPI)

7.7 SPIREFFE
IEHIEFSRE—MR/BRUR (ZNET.55):
v REFFRHPORE (PORFHB[BHENFHIAZ) 73 0000 00005,
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 62 L0
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TLE94106E iﬁneon

BRITIMEIEDO (SPI)

7.7.1 REFESENX

SYS_DIAG1
£RHRE 1 (k575 [0P1001 10[LABT]1:)
D7 D6 D5 D4 D3 D2 D1 DO
SPI_ERR LE VS_UV VS_OoVv NPOR TSD TPW reserved
rc r rc rc rc rc v 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 OpenLoad 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)
1z Undervoltage on Vs detected. Error latched and all outputs
disabled.
VS_ov D4 rc VS Overvoltage error detection
0z Noovervoltage on Vsdetected (default value)
1lg  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)
1l NoPOR
TSD D2 rc Temperature shutdown error detection
0s  Junction temperature below temperature shutdown
threshold (default value)
1l 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)
1l Junction temperature has reached temperature pre-warning
threshold.
reserved DO r Bit reserved. Always reads ‘0’.
2 TR FEs PHILE (TE R, ERET FHEE &GR0BT iR E2 A

Bo MREBHIELHNIEERIFTE OC/OL WELEEA0, RILE IFE &R 0

HIRTFH 63 L0
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TLE94106E

(infineon

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.
IR 64 10

2018-01-08
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TLE94106E Infineon
BITIMEIEDO (SPI)

SYS_DIAG_3: OP_ERROR_2_STAT
¥HEL 5 - s I RMEBIRIRA (hi=75 [0P]011 10[LABT]1:)

D7 D6 D5 D4 D3 D2 D1 DO
reserved reserved reserved reserved | HB6_HS_OC| HB6_LS_OC | HB5_HS_OC| HB5_LS_OC
rc rc rc rc rc rc rc rc
Field Bits Type Description
reserved D7 rc Reserved. Always reads as ‘0’.
reserved D6 rc Reserved. Always reads as ‘0’.
reserved D5 rc Reserved. Always reads as ‘0’.
reserved D4 rc Reserved. Always reads as ‘0’.
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
0z  Noerror on 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.
BURFM 65 10

2018-01-08



TLE94106E

(infineon

BRITIMEIEDO (SPI)

SYS_DIAG_5: OP_ERROR_4_STAT
¥HEL 1- 4 HFAREIRRES (Mt =75 [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
0s  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  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
0s  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.
BIEFM 66 10
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TLE94106E Infineon
BITIMEIEDO (SPI)

SYS_DIAG_6 : OP_ERROR_5_STAT
EFr 5 - 8 A REIRIRE (#ik =75 [OP]100 01[LABT]1s)

D7 D6 D5 D4 D3 D2 D1 DO
reserved reserved reserved reserved | HB6_HS_OL | HB6_LS_OL | HB5_HS_OL | HB5_LS_OL
rc rc rc rc rc rc rc rc
Field Bits Type Description
reserved D7 rc Reserved. Always reads as ‘0’°.
reserved D6 rc Reserved. Always reads as ‘0’°.
reserved D5 rc Reserved. Always reads as ‘0’°.
reserved D4 rc Reserved. Always reads as ‘0’°.
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
0z  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
0s  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
0z  Noerroron LS5 switch (default value)
1z Open load detected on LS5 switch. Error latched.
BRFM 67 1.0
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