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TLE94112ES <|nf|neon
Type Package Marking
TLE94112ES PG-TSDSO0-24 TLE94112ES
&1 = ik
Normal Operating Voltage Vs 55..18V
Extended Operating Voltage Vs 18..20V
Logic Supply Voltage Voo X0 SO Vv
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 SIHECE
1.1 5|5 BEC
@)
GND || ~————+ 24T GND
ouT1 1L ]2 12311 ouT 2
ouT5 T3 ! 122 T7oUTs
OUT7 T4 4 121 1] VS2
SDI T |5 ! | 20T ScLK
vDD [T j6 | | 19T CSN
sDo [I|7 | 1 18[ 11 OUT 12
EN T8 | 1 17T J OUT 11
OUT9 [CT|9 | 1 16T Vst
ouUT6 [ 10: | 1511 OUT 10
ouT4 CT|"n___ 14T ouTs3
GND [T |12 13[T] GND
B 1 TLE94112ES 5|HIACE
12 BIMEXFIIEE
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 ouT7 Power half-bridge 7
5 SDI Serial data input with internal pull down
6 VDD Logic supply voltage
7 SDO Serial data output
8 EN Enable with internal pull-down; Places device in standby mode by pulling the EN
line Low
9 OuUT9 Power half-bridge 9
10 OouUT6 Power half-bridge 6
11 ouT 4 Power half-bridge 4
12 GND Ground. All ground pins should be externally connected together.
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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 0ouT 10 Power half-bridge 10

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

17 OUT 11 Power half-bridge 11

18 OuUT 12 Power half-bridge 12

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) HERIBREBASHIER A LR EEPCBEF R, RENER (EP) BIAURFFARIERTIEM S,
BICR EP EIZEIZM LR R AR BHLFR B AL RE,
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MONITOR %ﬁ:uk‘f: — oUT 2
ouT3
short to ground high-side
CSN detedton driver OouT4
SCLK LOGIC CONTROL & LATCH overtemperature T
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ERROR detedtion driver oUT 10
DETECTION eratu
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{7 i ;
GND GND GND GND
&2 TLE94112ES EE (sPiHEM)
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3 = m— R

3.1 B RATEE

R2 I ERATUEH VT, = -40°C E +150°C
Parameter Symbol Values Unit |Noteor Number
Min. |Typ.|Max. Test Condition
Voltages
Supply voltage Vs 03 |- 40 v Vs=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 | Vour 03 |- |40 Vv 0V <Vour<Vs P 4.1.2
Logic supply voltage Voo 03 |- |55 |V 0V<Vs<40V P_4.13
Logic input voltages Vepis -0.3 - vDD |V 0V<Vs<40V P_4.1.4
(SDI, SCLK, CSN, EN) Vscueo 0V <Vpp<5.5V
VCSN’ VEN
Logic output voltage Vo -03 |- VDD |V 0V<Vs<40V P_4.1.5
(SDO) 0V<Vpp<5.5V
Currents
Continuous Supply Current for Vs; | /s1 0 - 3.0 A - P_4.1.6
Continuous Supply Current for Vs, | /s, 0 - 3.0 A - P_4.1.7
Current per GND pin lono 0 - 2.0 A - P 4.1.14
Output Currents lour 2.0 |- 2.0 A - P 4.1.15
Temperatures
Junction temperature T; -40 - 150 °C - P_4.1.8
Storage temperature Tg -50 - 150 °C - P_4.1.9
ESD Susceptibility
ESD susceptibility OUTn and VSx | V¢ -8 - 8 kv |JEDEC HBM"? P_4.1.10
pins versus GND. All other pins
grounded.
ESD susceptibility all pins Vesp -2 - 2 kv |JEDEC HBMY? P_4.1.11
ESD susceptibility all pins Vesp 500 |- 500 |V cbM¥3 P 41.12
ESD susceptibility corner pins Vesp 750 |- 750 |V CDMY3) P 4.1.13

1) REFEFNR, HIZIHEE
2) ESD8UE, “JEDEC HBM” T4 ANSI/ESDA/JEDEC JS001, (1.5kQ, 100 pF)
3) ESDBURE, HHE{EEE “«cDM”, & JEDEC JESD22-C101

P
1. ETULR BT ) ATGE S X T a8 TG R A 770 (AT B TEZERTRABE EF1F T LIFAIGE
ey o AT i
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2. BRHIRIFLIFESTERILL IC TERHEF TR HIEF1F T Ko HIBIGHRIUNE L TIEELIEE
Bl RIPIEETES T IELLE B HTIRIETIR 315
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3.2 T1ESCHE

&3 T {ESBE

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

Supply voltage range for Vs(non 5.5 - 18 v - P_4.2.1
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
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3.3 PR

&4 #PFE$T TLE94112ESTLE94110ES

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

Junction to Case, Ta=85°C Rinic_hot |- 1.7 - kw |V

Junction to ambient, Ta=85°C | Rya hot m | - 773 |- Kw D2

(1s0p, minimal footprint) in

Junction to ambient, Ta=85°C | Ryja hot 30 | - 449 |- Kw Y3

(1s0p, 300mm2 Cu) 0

Junction to ambient, Ta=85°C | Ry hot 60 | - 382 |- Kw DY

(1s0p, 600mm2 Cu) 0

Junction to ambient, Ta=85°C | Ryyja not 25 | - 269 |- Kw D9

(2s2p) 2

1) BT Ry, ERIRYEIJEDEC JESD51-2,-3 FRAE, 7 FR4 1s0p EEERIR EE BATT R FR G TNEMN, =& (S5
+E13E) 1E 76.2 x 114.3 x 1.5mm HYEBE&AR 31 TAEI, Z4IRE 600mm? SAEFRA] 35um EEMEIMNIRATEX, Ta
=85°C, T MMEEINFE 0.135W,
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3.4 S5
x5 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
HXFH, IEEBRFRRASIE (BRIESHIHER)

Parameter Symbol Values Unit |Note or Number
Min. |Typ. |Max. Test Condition
E33fi/H#E, EN=GND
Supply Quiescent current Isq - 05 (2 WA -40°C=T;=85°C P_44.1
Logic supply quiescent current |/op_q - 0.1 MA -40°C =< T;=85°C P_4.4.2
Total quiescent current lso*lop.o |- 06 (3 MA -40°C =< T;=85°C P_4.4.3
FRTE#E, 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 Ioo_run - 5 - mA  |SPI5MHz? P_4.46
Total supply current Is+Ipp gun |- 55 |- mA SPI5MHz ¥ P_4.4.7
SEMREDE
Undervoltage Switch ON Vivon 425 |- 525 |V Vsincreasing P_4.4.8
voltage threshold
Undervoltage Switch OFF Vivore 4 - 5.0 v Vsdecreasing P_4.4.9
voltage threshold
Undervoltage Switch ON/OFF |V .y - 025 |- v Vovon=Yovors > P_4.4.10
hysteresis
Overvoltage Switch OFF voltage | Vo oer 21 - 25 v Vsincreasing P_4.4.11
threshold
Overvoltage Switch ON voltage | Vy o 20 - 24 v Vsdecreasing P_4.4.12
threshold
Overvoltage Switch ON/OFF |V - 1 - v Vovorr~ Vovon 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 porr 235 |265 |285 |V Voo decreasing P_4.4.15
Voo Power ON/OFF hysteresis Voo por HY - 0.05 |- \Y Voo por~ Voo pofr 3 P _4.4.98
HARERSEBRME (FiamEn)
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
Data Sheet 13 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; FRIEBHIHA, BHEEBEETF V=50V, V,=13.5VHIT,=25°C; FRrEEEY
xS FHe, IEBRBARNSIE GRIEFEBHA) (82

Parameter Symbol Values Unit |Note or Number
High-Side Roson Roson_t_ne. |~ 950 (1300 |mQ [P lour=-0.1A; P_4.4.18
(HS1 and HS2 in LED mode) 25C T;=25°C

ngh—Slde Roson RDSON_HI_HB_ - 1500 | 2000 mQ 2) lour=-0.1 A, P_4419
(HS1 and HS2 in LED mode) 150C T;i=150°C

FHREEL (Hs) BENRERIPSZHT

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

Difference between shutdown | /um ns- -12 |-06 |0 A I lun_nsl 2 llsp_ug P_4.4.21
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_ns -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 | /gp; ys1,  |-3-2 -2 -0.5 mA Bit OL_SEL_HS1= |P_4.4.25
for LED mode 1,0L_SEL_HS2=1

(HS1 & HS2)

Open Load Detection filter time |ty p; ys;, | 100 200 |300 us Bit OL_SEL_HS1= [P_4.4.26
for LED mode 1,0L_SEL_HS2=1;

(HS1 & HS2) 3

F A (Ls) BEm ARt FRIFAIZ i

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 R lum_ts= lsp_is P_4.4.28
and limit current Isp_Ls Figure 8

Overcurrent Shutdown filter tasp. Ls 15 19 23 us 3 P_4.4.29
time

Open Load Detection Current  |/oip s 3 8 15 mA - P_4.4.30
Open Load Detection filter time | foip _Ls 2000 |3000 |4000 |pus 3 P_4.4.31
it ouT(1...n) BUiREER

HS leakage current in off state | /qLin_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 currentin off state |/qLin_nor - 05 |2 HA Vourn=Vs; EN=High |P_4.4.34
LS Leakage current in off state | /oLin_ste - 0.5 MA Vourn=Vs; EN=GND |P_4.4.35
RithFFXESiEl, TE 9 ME 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 *
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x5 S, Ve=5.5VE 18V, Vyp=3.0VE 5.5V, T=-40°C ZE +150°C, EN=HIGH, /oym
=0A; BRIESHEWH, BHBEERET V=50V, V;=13.5VHIT,=25°C; FrEHBEEY
Xt Fith, IEBRRANSIE (BRIESHHA) (80

Parameter Symbol Values Unit |Noteor 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 tyorrH 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
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 us Resistive load = P_4.4.41
high to low 100Q%
Cross current protection time, |ty 100 130 |160 us Resistive load = P_4.4.42
low to high 1000?
MANEEO: ZiEMNEN
High-input voltage Venn 0.7* |- - % - P_4.4.43
VDD
Low-input voltage Ven - - 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=0.2x Vo P_4.4.46
SPI 3
Maximum SPI frequency fopi,max - - 5.0 MHz |39 P_4.4.47
SPHEM: M EN EFREIE— M RIBRIER Y]
Setup time Lot - - 150  |us 3 SeeFigure14 |P_4.4.48
SPHE[: WAZO. ZIBIIA 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_spi, 20 40 70 kQ Vspris Vscik=0.2 x Vpp |P_4.4.54
SCLK Rep_scik
Input capacitance at pin CSN, |G - 10 15 pF 0V < Vpp<5.25V? P_4.4.55
SDI or SCLK
WMAEO, ZEHH sbo
H-output voltage level Vspon Voo-  |[Vop- |- % Ispon=-1.6 mA P_4.4.56
0.4 0.2
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R

&5 S, Ve=5.5VE 18V, Vyp=3.0VE 5.5V, T=-40°C ZE +150°C, EN=HIGH, /oym
=0A; BRIEBHHA, MBEETV,,=5.0V. V:=13.5VHIT,=25°C; FrEHBEY
X Fith, EBRRANSIE (RIEZSHHA) (80

Parameter Symbol Values Unit |Noteor 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
BRWANNF. SRE 15 ME 17,
SCLK Period tocik 200 |- - ns 3 P_4.4.60
SCLK High Time tscLm 045* |- 0.55* |ns 3 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 |¥ P_4.4.63
CSN Setup Time ticad 250 |- - ns 3 P_4.4.64
SCLK Setup Time tiag 250 |- - ns 3 P_4.4.65
SCLK Low after CSN High taen 125 |- - ns 3 P_4.4.66
SDI Setup Time tspi_setup 30 - - ns 3 P 4.4.67
SDI Hold Time tspi_hotd 30 - - ns |¥ P_4.4.68
Input Signal Rise Time at pin |t - - 50 ns 3 P_4.4.69
SDI, SCLK, CSN
Input Signal Fall Time atpin |ty - - 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 tesnm 5 - - Us 3 P_4.4.72
HiEALNF. 2RE 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 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 |dutyscix 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 Voo
Cloaq = 40pF
Data Sheet 16 1.0
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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 |Note or 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
Cload = 40pF 3
ISRESEXR
Thermal warning junction Tiw 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 | Tiso/ Tiw 1.05 120 |- - 3 P_4.4.83

1) Is wson N EIEE R

2) @R OL_SEL_HS1{IZE N 1, Al HS1IGENLEDIRT; FIERF OL_SEL_HS2 ii&E A 1, A HS2IKERN
LEDIET

3) REFEFNMIK, HIRITERE

4) TEV4RY 20% - 80% SEEIR#HITMZ,

5) EHEHEEFRTER

Data Sheet 17 1.0
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I RRER

4 HEERER

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

PA
BREY M BEAFAE
RRR SRR BB R EE R
P_44.1 P_4.4.4
5.9 300
L+
49 250 = =
E - ///
1] L ’: =T |
39 200 T
T 1"
= L=t ] |
4 b "]
2 2.9 || 3150 - I
g ] 2 =TT
19 ] - 100
-
0.9 50 =
-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]
—V/$=5.5V —VS=13.5V —VS=18V —VS=19V —VS=21 —\/$=5.5V —VS=13.5V —VS=18V —VS=19V —VS=21V

ZIBERFHASER ZAE IR
P_4.4.2 P_4.4.5
0.4 0.89
0.35 /
0.3 0.88 /
025 /
T 0.2 0.87
3 / 3
g 015 £ //
8 = d
= 01 0.86 /
0.05 //
"
0 0.85 /
—
-0.05
-0.1 0.84
50 -30 -10 10 30 50 70 90 110 130 150 50 -30 -10 10 30 50 70 90 110 130 150
Junction Temperature [°C] Junction Temperature [°C]
—VS$=5.5V —VS=13.5V —VS=18V —VS=19V —VS=21V —\/$=5.5V —VS=13.5V -—VS=18V —VS=19V —VS=21V
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R R
RS RRSESBA aFHSRESESBAE
P_4.4.16 and P_4.4.17 P_4.4.16 and P_4.4.17
1500 . 1600
1400 : // 1500 /
: ] 1/
1300 : / 1400 : V4
] / 1300 : VA
] ] Y,
_ 1200 : _ : Y4
¢ ] € 1200 ] /
£ L/ £ ] 7
- 1100 = ] 4
I /| = 1100 ] 7
2 / 2 ]
o 1000 7 o ] V4
2 ] /| 2 1000 ] A
900 : / * : 74
1 900 ¥
1/ 17
800 » 800 pZd
A1 LA ]
A | 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]
—V5$=55V —VS=13.5V —V5=18V —V5=19V —V5=21V —V5$=55V —V5=13.5V —V5$=18Y —V5=19V —V5=21V
gc~ JEE
B R S EHsSRIASESE
Vs =13.5V #1 vDD =5V VS =13.5VH vDD =5V
P_4.4.16 and P_4.4.17 P_4.4.16 and P_4.4.17
1600 . 1600
/
1500 /,/ 1500
v,
1400 3 y 7’,/, 1400
1300 ] A 1300
g ' 774 g
E 1200 A € 1200
= 74 r
T,1100 // ~11100
P4
[e]
§ 1000 v é;/ 8 1000
< ] %/ / <
900 :/, 900
800 ,47‘/’ 800
odk
~ o
700 ] 700
600 : 600 —
50 30 -10 10 30 50 70 90 110 130 150 50 -30 -10 10 30 50 70 90 110 130 150
Junction Temperature [°C] Junction Temperature [°C]
—OUT1 —O0UT2 —O0UT3 —0UT4 —OUT5 —O0UT6 —O0UT1 —OUT2 —O0UT3 —OUT4 —OUT5 —O0UT6
—O0UT7 —O0UT8 —O0UT9 —OUT10—0UT11—O0UT12 —O0UT7 —O0UT8 —O0UT9 —OUT10—O0UT11—0UT12
Data Sheet 19 1.0
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TLE94112ES
MRS R
= : 3
=AW ikt SERME
P_4.4.36 P_4.4.36
0.6 0.65
0.55 06 1
~——3L T T 0.55 ——— S
0.5 S gy .~~~~§::~\\ \\\
I g gy A ] T~
— ey — 0.5 ]
4 045 (7] ‘—___‘__ —
3 Tt 3 e
= T~ = 0.45 -
3 04 — 5 T
s B
g 0.35 g
© 035
03 03
0.25 0.25
0.2 0.2
50 -30 -10 10 30 50 70 90 110 130 150 50 -30 -10 10 30 50 70 90 110 130 150
Junction Temperature [°C] Junction Temperature [°C]
—VS=5.5V —VS=13.5V —VS=18V —VS=19V —VS=21V —VS=5.5V —VS=13.5V —VS=18V —VS=19V —VS=21V
=I5 X RS {ECi %0 < B s 38
P_4.4.36 P_4.4.36
0.65 0.65
0.6 0.6 —1 R =
Pt ] i 1 I e
055 = —— 0.55 ] —— e
_. 05 e - 05 == ——
3 §~~_‘_~ é '—'-—-—~____
2,045 ———— 2045
- -
T -
~ ~
5 04 5 0.4
o o
3 3
0.35 0.35
0.3 0.3
0.25 0.25
0.2 0.2
50 -30 -10 10 30 50 70 90 110 130 150 50 -30 -10 10 30 50 70 90 110 130 150
Junction Temperature [°C] Junction Temperature [°C]
==\/§=5.5V ==V/S$=13.5V ==VS$=18V ==VS=19V —=VS=21V ==\/§=5.5V ==V§=13.5V ==VS§=18V ==VS=19V —=VS=21V
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1.0

2020-09-29



TLE94112ES imeon

R R
=03 F xR {E {EGiZ0 5 37 < Wy B (B
P_4.4.89 P_4.4.104
-1000 . 1160
-1020 3 \
] 1140
] \!
-1040 ] \\
] L 1120 AN
b L~ NN
-1060 3 NN
] // N\,
- ] 1100 \
= -1080 T \\
E /| £ \\
1100 e @ 1080 \
4 7 = NN
L/ I
o 2 AN
9 -1120 2 NN
1060 N
114 / \\\
-1140 A N N
/| 1040 N
1160 /] NN
] NN
1020 ™
11180 ~
-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$=5.5V —VS=13.5V —VS=18V —VS=19V —VS=21V —VS=5.5V —VS§=13.5V —VS=18V —VS=19V —VS=21V
REFBBERE REXMEERE
P_4.4.8 P_4.4.9
4.95
4.79
/ | 4
4.9 ’ /
// / 4.74 /
4.85 // 7 ] // //
=z % / = 469 ' /
z ALY & /
S, 48 A S <
P [
> P4 V] 2 1 /
3 A ] 2 A
> / / > 464 /4 /
4.75 - 1 L //
_ = p=d 1
711 L1 V| LA
// LA L~
=T 4.59
4.7 i //
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 —\VDD=3V —VDD=5V --VDD=5.5V
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R R
BEFEBERSE T EXUrEBERE
P_4.4.12 P_4.4.11
22.8 23.6
27 235 /
y /
22.6 /’ 234 /
225 / / /
_ / / _.233 7
24 / 2
z 2 7 i NV
N 8% & 232
>'23 AL/ > 4V4
<) 44 o / /
> V1 /] > 231 A A
222 // // /
// LA 23 / //
221 A ey 4
1=/ L
- P L /
——/ ] 22 -—/’ )/
2 9 -
—’/ ]
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=5V —VDD=5.5V —VDD=3V —VDD=5V —VDD=5.5V

vDD L EBE {irf] vDD UrEB E {iI
P_4.4.14 and P_4.4.15
2.68
/1
2.66 /
. 4
/|
/1
V|
= 2.64 »
2 L/
T e
2 pd
§ 262 —
= 1"
a /
=) /|
> 2.60 w
//
1
2.58 ]
2.56
-50 -30 -10 10 30 50 70 90 110 130 150
Junction Temperature [°C]
—VDD POR —VDD POffR
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¥R
5 BLiR
5.1 EBiR

TLE94112ES B MNEEIRHINGIH, 23V Voo FAFMHAVs HE8 , Vo HEIZEE 12VAFEEREN. Voo
BT R28489 1/0 3N SFia E2SH

VsFVoo BRIRZ AR EIRILAY, XF—K, HVHIMBERKEITHE, BEERPEFENESNERR
T, At, —BvikE, RAMEIUMBRLEET, THERSBHEHLEES.

Voo L FHBEBIE Vopeor B, =fAREE EEBE(L (POR), LATELEBEYIHAK IC. FiEAZBEMEINEIRER
wWMER, HEBWEERXA (SEX) .

BIE— M EBEBEEN—1 100nF EBRBFRATEELSMFBIVEIRSIINE, URESIIARIME
AEBHRA ERE(EMC), BRRBEANRTBAETIRIT, UL vs BEBIENEATEEH, i, 2
WIE Voo BBIRS IR L EREFEE R,

Nm—f,—

5.2 BITIEI

5.2.1 IEEEN

IR EN BMANIRENSET, TLEI112ES HALEERI. EEBENAT, BRARLTIERS, B
Wt RAERH T LUET sPI#ITRE.,

5.2.2 EEERIETV

BT IS E EN BINEEF, TLE94112ES #HNERIER . EN BIANBBE NS FhIEE,
FEERERT, FrAHERAEIYXA, SPIFEFERAEN. BIRHEEREE ot o go

5.3 SMTH
TLE94112ES B LA FEMf&1T !
VDDiEE{lLL:

WR Voo BMFREFREVoorore, W SPHEOTETE. HFINEEREGHWER, BEABTHEENR, W
HEW KA. —B Vo BEBESTRESREVwror , HFINRERMSYIIE. AT NPOR LS 1iL
(TE£SYS_DIAG1#Global Status RegisterFINPOR=0) o

ENS|BS i :
YR EN SIHIRHIE(REBE, BENSEWNER, S HNERER.
—B TLE94112ES M FIEEHER, (EN=5; VDD >Vooror) ,NPOR{IZ (NPOR=0) FAEIREENMIEMH,
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5.4 RIRMELRIP
TLE94112ES FEIMNBRIRMERIP. ERRMEBRT, FHAHENER_IRERHIRSE, SHER
MIEB (U R EEBAYIRRAEERED (re), HSBTIREMRBIIIFEI K. Hit, BERRKREFRIFZRE

(BRE4) .

a) G_N_D b) VBAT
{ ;DRP
I I Cszl CsJ_—.
: | | T
I HSx JE : I HSx |- :
I ] ! I i !
| |
| |
i 1+ 0UTx | 1+ OUTX
| |
I I I |
i LSx JE} ! i LSx _ | :
I I
o __[____1 [ ____]
\ IRB
[ ]
\V/BAT GND
4 RIREFRP
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6 Frt

6.1

TheEeire

TLE94112ES WY #riath FH FIRshEEN A 2o X LE4m AT LUESLIREH, B LUEESPIEFEPWM,
R @I SPIELEIREN, FIGNHSL #1 LS2AFIRshEEM, MR &IX LA TEINAISPIIES:

o BCEHS1: HB_ACT 1 _CTRL &F7Z28HHI{iI HB1_HS_EN

o BGELS2: HB_ACT_1 CTRL ZH7F289A9MI HB2_ LS _EN

6.1.1

J5 FAPWMBYEHHE(E

TLE94112ES RIFREFHaHIIFPWM 121F, ENIEEILIAREsZERE (FIsNERERIBE) B

] ASRzhER PR 3 (5190 LED ) o

SN HFMREHRZHE=" PWM BE, SMBEHBRINLT

LIS E, PR (L, SMEEH —FTMNEIRZ=1PWMESIRZFIEI, B 80Hz. 100Hz #1 200Hz.
WINRE R TR EEARITHI S A, REBSEMEE R ENPWMIEE,

TEFREF e tHBIPWMIRIERAIE], BTLURIBFREEIPWME SIS,

PWMIZ1THR¥% 75 5B 2 L IR AY PW MRS HH IR L RO FE R
SERBNAHE, FBISPIERENHKENEIRECE, UHERRERTETERPRBAIE

Eo

AN B AW EIER T,

RERZ B FE R R LE

b WIRATZERI L5 LEXT I FHS FILS BT SFEAT B A F R -FBH /6] tDHL +tDLH Z /], T Ez)

BRI E B A o

6

| ENAL A pwMm BB RIAZER

Control Register:
HBx_MODERN
(n=0,1)

PWM Frequency 80Hz
(Control Register:
PWM_CH_FREQ_CTRL)

PWM Frequency 100Hz
(Control Register:
PWM_CH_FREQ_CTRL)

PWM Frequency 200Hz
(Control Register:
PWM_CH_FREQ_CTRL)

PWM Channel 1

PWM_CH1_FREQ_n (n=0,1)
Bit ‘01z’

PWM_CH1_FREQ_n (n=0,1)
Bit ‘10g’

PWM_CH1_FREQ_n (n=0,1)
Bit ‘11’

PWM Channel 2

PWM_CH2_FREQ_n (n=0,1)
Bit ‘01s’

PWM_CH2_FREQ_n (n=0,1)
Bit ‘10’

PWM_CH2_FREQ_n (n=0,1)
Bit ‘11¢’

PWM Channel 3

PWM_CH3_FREQ_n (n=0,1)
Bit ‘01g’

PWM_CH3_FREQ_n (n=0,1)
Bit ‘10g’

PWM_CH3_FREQ_n (n=0,1)
Bit ‘11¢’

Data Sheet
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6.1.1.1 RBRMEHFH

ElsE/R TOUTIFOUTIRsh E R B RIEBNIM A EE., EXMECE T, HS1 #F40KE0, m LS2 KA
PWM A iEiTo HS2 AT ERNEET (FW) BBV EE R A E, MM 284IThEE,

'S

I

L HBn

HS2

HS1ON |« % + I’active FW
B . OuT1

(""1) (] 0UT2

4{
> LS2 PWM
4{7

L~ — CW = motor clockwise
X ‘ FW = Free-wheeling

Es OUT 2 _LHIPWMIRIE

>t

FW FW FW FW

OouT1 [J]

OUT2 | cw cw cw cw

{R1% HBx Mode =00 B HSx fll LSx 39 F X FRE (=) o ALMIERBIPWMIRIE, EINBISPIE
CHIET=Rog 1l

M 1: FrEENALARS S — N

o REmER PWM BERSREREE N 00 (PWM {ELEFHXH)

» TEFW_CTRLEFS3H AL BT R BRI E W ISR

+ 7£ HB_MODE_CTRL F 78R/ E ¥ 75 H 72 EoiEd S /Y PWM @i

+ TEPWM_DC_CTRL FfFssPECEMEF b &=t

+ 7£ PWM_CH_FREQ_CTRL H1F23HiEIFPWMIRZE LB ZPWME A

+ JBEHB_ACT_CTRL H7Z23HHY HSn B LSnKBUER Z U PWM 1R IRThAYEIE

EM 2: AARIERFFREFNRHRHBRER. WESIFBERERAY HS 5 LS #REIEE
o BFTIZRY PWMBESIRECE /9 00 (PWM {RLEFH X))

v EFW_CTRLEEHRPERER R A B RN ESIHEW LR

* T£ HB_MODE_CTRL F1728 R AIEE R F 75 H S BCiE ZH /Y PWM IEE

+ £ PWM_DC_CTRL HFZsPEEFMAF L S =LE

+ JEIIHB_ACT_CTRL FH7F28HHY HSn T LSnRBUER ZE LIPWM E X IRTHHVEE

+ {£ PWM_CH_FREQ_CTRL ZF 728 iE4ZPWMATER LB shPWM A HA

RAF5ERE PWM IR ERE BRI F NSRS, Fli0, MRBET Sh@BEHNESE T PWMEE,
ByEZE T E0h4R, {BTEPWM_CH_FREQ_CTRLEFZSRFECE THMEEN N “00” (PWMIELEFHXHF) ,
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WHENHESZEERREENRBET, AEFHRNESHRZEERRER. XEBAEMERN

#HR,
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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
Z7725AY OL_SEL_HS1 0 OL_SEL_HS2 fil, FFHS1ZXHS2i&E ALEDER S MRoson FF IR A ETF
ERACMFE, ERINE 6 PR, OUTL IREILED, 7ELLECE T, HS1 APWMIRTUIREN, i LS1 &bF1=
R,

'S

HS1 PwﬂM %
i

6 OUT1_EMIPWMIERIE

{i21% HBx Mode = 00 B HSx #l LSx 3 FRARE (=) - BINAISPHEHIFELWT:
v FEEREERBEIME 00 (PWMELEHXHE) LR PWM XH,

+ 7 HB_MODE_CTRL F1728/9EFER HS1 3¢ HS2 kit 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 T IKEhAYEE

v TEFW_OL_CTRLEFfZ28H AHS1THS2IEIZR BB 7 fa U FF BRGNS ME

+  7£ PWM_CH_FREQ_CTRL &H7F25AEEPWMIS SIRZE LU FFIEPWME R
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TLE94112ES Ef# SPI#EO, AFITHIFIZRrFHrIRahesaIRTS,

ZRERERIFIIEE, EEMLEICEUTETRRNSES G THRRIR, SEBEIRINABHTIE
BLEEE. RIPEREN T ELEERREMIZITH.

TRELET TLE94112ES SR ABEMNKIER M. FRIFVFIFIERT,

£&7 FUHRIZENEESS
Fault Error Flag| Error bit: Status Register Output Output | Output and
condition |(EF) Protection |error |error flag (EF)
behaviour mechanism |state |recovery
Overcurrent |Latch 1. Load Error bit, LE (bit6) in Erroroutput |High-Z |Half-bridge
SYS_DIAG 1: Global Status 1 shutdown control bits
Register and latched remain set despite
2. Localized error for each HS and error, however the
LS channel of half-bridge, output stage is
HBn_HS_OC and HBn_LS_OC shutdown. Clear
bits in SYS_DIAG_2, SYS_DIAG_3, EF to reactivate
SYS_DIAG_4 status 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 |change the state
2. Localized error for each HS and of 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,
SYS_DIAG_7 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 All outputs |High-Z |Half-bridge control
shutdown SYS_DIAG_1: Global Status 1 shutdown bits remain set
register and latched. despite error,
however the
output stage is
shutdown. Clear EF
to reactivate
output stage.
Data Sheet 29 1.0

2020-09-29



(infineon

TLE94112ES
FEvaH
r7 MmHNZEHAISESES (4R
Fault Error Error bit: Status Register Output Output| Output and error
condition |Flag (EF) Protection error |flag (EF) recovery
behaviour mechanism |state
Power supply| Latch Global error bit 5,VS_UVin All outputs High-Z |Half-bridge control
failure due to SYS_DIAG_1: Global Status 1 shutdown bits remain set
undervoltage register and despite error,
automaticall however the output
y recovers. stage is shutdown.
They will
automatically be
reactivated once the
power supply
recovers. EF to be
cleared.
Power supply|Latch Global error bit4,VS_OVin All outputs High-Z |Half-bridge control
failure due to SYS_DIAG_1: Global Status 1 shutdown bits remain set despite
overvoltage register and error, however the
automaticall output stage is
y recover. shutdown. They will

automatically be
reactivated once the
power supply
recovers. EF to be
cleared.

Data Sheet

30

1.0
2020-09-29



TLE94112ES iﬁﬂ eon

S il

6.2.1  FERRHIH B EBIREH

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

NRFFXNB BT R KM Elso, BIAFMRBFFRIGHNI RS — BN /=H1E,
TR RIS Bt/ BBl HER EFHBIEE AN , TEZERRRE LIRS, SRSkt
BERG, ZREMMTHEFXEE XA, BN HBn_HS_OC 3k HBn_LS_OCHEUHHiE. W
E7FIEs T REZI¥FH. 2RRETEHFES SYS_DIAG_L PEENLBAHMIEN LE USWENL, UWET
Rz AR #ATEIRAE, RERPEMREN, AXMEFRHERRS.

AT HMEBRFAXNEBIE WRIRFHEERAAFTERIERERTMAFELN) , THIZELEMRE
RORS ST ES IR, UERBCEFRENTT X,

VS [ hes |
A
ON ! I ILIM_HS L - ————— -
H -
— I Tim_us = bso_us |

a |
e '
|

L)

|

|

|

ouTn | |SD7HS O le -

1 |
| Short to GND :

|

i

L - — > ¢
— — ! tdstHS
Short condition on High-Side Switch
&7 =LA X — EERALERAEF
VS VS Iis
1] t
IL|M7Ls -1 -
7 Short to Supply |
OUTn e 1
|
|
ON |
il - R
— | tdSD_LS !
Short condition on Low-Side Switch
E 8 {KiLF X — FERfdRmERP
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FAEE
&8 BURThEF XK EL R B RNNEFNRESFTESARES
BEFORE DURING AFTER
REGISTER REGISTER Bit OVERCURRENT |OVERCURRENT [OVERCURRENT
TYPE NAME Bit State Bit State Bit State
Control HB_ACT_CTRL_n|HBn_HS_EN 1 1 1 (corresponding
HBn_LS_EN 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=2,3,4 HBn_LS_OC
Data Sheet 32 1.0
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TLE94112ES iﬁﬂ eon

S il

6.2.2 X B

AEMREREDR, BRELNEAHREAXFZENTE”, DBRIIXER, X2 EERRHAIK
ENERFPIINIER SRR, MMEFFA—INIRBEEXASFHAEIHNIRBEEF B ZE~E
SEXBY{El, FEXAYiE)ton to, SNE 9 ZEFIZFE 10 Ef) 3 Fin, EWMEUBERAXNERAZMEEE
So XAILPLERERRSBEE M

CSN

Case 1: Delay Time High Side Driver OFF

Previous State = New State VD:;I T_HM
HSON = HSOFF _ s
80%
toorrn "
LSOFF -> LSOFF ] (-dOFFH_,
i 20%
1 L GND ; - >t
Delay time HS OFF
Case 2: Delay Time Low Side Driver ON VOUT LSx [V]
h
Previous State—> New State 1
-~ S
HSOFF - HSOFF 7 80%
4 3 2)
s I
LSOFF —> LSON =
20%
e GND >t

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

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

VOUT LSx
Previous State = New State 1 . ™
[}
HSON - HSOFF =
1 v 80%
Low-Side 3)
LISOFF = LSON = ON taone + tone
delay time
0,
= GND 20% .

% Delay time LS ON with dead time ; HS previously ON
ay pr y

Elo FHRtFFXAIE — SR EEDNFEiR

Data Sheet 33 1.0
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TLE94112ES iﬁneon

S il

CSN
T >t
Case 1: Delay Time High Side Driver OFF
VOUT_LSx [V]
Previous State 2> New State
i
HSOFF - HSOFF I Vs
[ 80%
— 1)
ISON = LSOFF _ . taorrL”
20%
— GND >t

" Delay time LS OFF

Case 2: Delay Time High Side Driver ON

VOUT_HSx [V]
Previous State = New State 4
HSOFF = HSON 0%
] taonn>
LSOFF = LSOFF —
GND 20% p t

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

Case 3: Delay Time High Side Driver ON with t; 4 dead time

Previous State = New State j VCiUT_HSX M

A
HSOFF = HSON ] "

High-Side 3)
ON taonn +torm

J delay time :
20%

GND

LSON = LISOFF

\J

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

G

E] 10 FHia L A R B [E] — (D 2R L R R
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TLE94112ES iﬁﬂ eon

S il

6.2.3 mERE

WEREHER T RESLRKS. BENTHERSENEMNEESEEREMNXMRAEH#HITHR. NR—7
BENEEERIIARNEERE, WEEMEN, TPWENL, ZMEBENHBEIEEES Pl iEkk. B
BERNRREREIRTS,

MR—AHZ N EELRRB AT XNEENE, AERMHBESHENBEXARS. SYSDIAG_L: 2/
RS 1R TSD IS E (L. FRERMEFRFERRS, BEETSD i#ERK. SHE 11,

AT MEBRFXNELENEE (ETREMFERNBERT, RWIEMERTMATEERN) , HITHIZN
RS T FERPITSDIPENL, UEFRBUEERMTHEF X,

Ti
A
Tjsn
Tw
Voux
A N Qutput is switched off if
ON « Tisp is reached, can be
reactivated if TSD bit is
High Z ceared >t
no ermor
TPW error bit
Figh I TPW is latched, can
Low ) be deared via SPI >t
L8 =
no emor
TSD error bit
High T TSD s latched, can be
Low N cleared via SPI >t
L8 =
no error
E 11 SBRTH
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TLE94112ES iﬁﬂ eon

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

6.2.4 i EFRE X< b

BRIV FVoo SO BIRE, WABSRIRERT Vs IR R REMSEERIGE, T BUSEEIRE
BRI,

6.2.4.1 VsK[E

MREBBEVEEXMBEVY o AT, FIBREAIEXA, BIZEREERFTEAERGIF, T
SYS_DIAG_1: Global Status 1 KKEZFFEEHRY Vs RIESFENL vS_UV, BHREUHBIF. NRVEXE
AHKXEIFBREVWoEIE, WRERFBEHE. FOERR VS_UV BEEAIURIERREKEE B INATE
£ WE 12,

6.242 V. IEE

R EBEBEV EARIRETEBEVov oA £, MFTERIHAE S XA T SYS_DIAG_1: Global Status 1
REFTEFEPHVIEREMVS_OV, FREBUHDIEF. NRVBRTEHEIFABBEV onEl(E,
hRF BohE. NiER VvS_oVBEM UMIESESRE R hAFET. WE 12,

6.2.4.3 Voo R[E

N5 vDD B EREERERE Voo ror A T, N SPIZEOBARBIE, HHE TLE94112ES Fi#FNEMDIKRTS.

HFRRBEWANIAK, MHEERAZESES. —BVowBESTREREVwror, RIEZIENMKAR
FRo

—B TLE94112ES b FIEE T, (EN=5F; VDD >Voppor) » S EBHFEIINPOR{LI (NPOR=0) 7E
SYS_DIAG1 FiREs,

Data Sheet 36 1.0
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= Vit
Vs,
Vovwy
Vo ore *
' * Vovon
h\
Vv ore
VOUTX Output VC‘UTX Outpu‘t
A reactivated reactivated
ON ON
High Z » t High Z » t
SP' Command : SP' command
VS_UVerror bit Clear SYS_DIAG1 VS OV error bit Clear SYS_DIAG1
A 4 A 4
High T High T
Low >t Low 2

& 12 VREMIERG TRRLTA

6.2.5 REH TR

S IAMEL A X EEBERSEH BN A Z TR, MREBCENFF X NEI T E BT
RFAEARGNEE 0w BERHERE D twow, MABNBIHPEL HBn_HS_OL 8 HBn_LS_OL 4% & {1 F i
7. 2BIREE 788 SYS_DIAG_1: Global Status 1 FHILBAFHMENL LE URWENL, LUENAR
HHITHEIRTAME, A, FRRBEREHEIRS.

MIEHIBF B IUEFRER RS FFRPIKEL, UHEARFRESMATEEHEHR.

=A%t HS1 A HS2 T gt A TFHRNLEDA FBIFEREE, HS1 M HS2 HWAFIRT ARIRBI T
AERIRBEMNIERETE], FlESEHZT 788 FW_OL_CTRL FRRISPIHITECE,

PWMIETTHRE], AEFRQNKER, HEEEERINNRRFRTFTEFSEP AN,

Data Sheet 37 1.0
2020-09-29



TLE94112ES Iﬁneon

ER{TIM&IEDO (SPI)

7 RITIMEIEO (SPI)

TLE94112ES BE 16 i SPI1#EO, ATFWmEBITHIFAIZRI, TR SPI Y. IETHIFIRESSFESSR.

7.1 SPI R

16 I FEAVITHEIM N F BT IR SDI IREY, ZEIRIMAN S HITHISSRHAIB N SCLK EF,
£ CSN TFEGHAE], SCLKAIUAEKEBT (BIshiki4=0) . SPI EEMIAME: #HIUFFEHNA
BEFR— sPI MIAK spo &l (BHE19ME21), HEHWHRACSN (Fi&dE, BRBFEER)
R, FHERFR. SCSNBAMBEBTEISBETE, BRENFRIBBASTHITH. Lt
BYSDOfH IR B SPEZS, MMARKSDO B LM E MR, SDIFVIRSHESCLKIE N TIEEB N
AN 1F2. SDOHPRETESCLKIIE N EFHA (Clock Phase = 1) FBHHHEF25, TLE94112ES B
SPI TS GRBIR MINECEME EHE. FHEEEHATREBEMERMINAISPIZE,.

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 _|

4 time

I

I
| CSNlowto high: data from shift register is transferred to output functions
I

I

I
| AAQARARAAAARARAR | 1R
| | time

I

| LSB ' Actual data MSB New data
SDI

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

I Actual status I New status
SDO

SDO will change state on the rising edge of SCLK signal

El13 sSPIBUERRNE (ER: SHEESEREL, AEFFRBLsBHIMSBHIRFHER)

{XH7E EN 5IRIRY AR LR B &/ R IZETE] tSET BY, SPUERZBE#IRAI (B 14) o
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ER{TIM&IEDO (SPI)

}
env 1 EN
sPt QRO spt KA ——
I

L_

o
ul

A) SPI message ignored B) SPI message accepted

14 M EN _EFHABIE R SPHE IR AT(E]

tlead tlag tCSNH
tpCLK 0.8Vop
CSN
" 0-2Voo
tSCLKH tSCLKL
f—
0.8V
SCLK N\ / 02
) — p— -£Vpp
tspi_setwp tsoi hod
/- N 0.8Vpp
SDI
/ \. ,X\ 0.2Vp
tenspo fuaspo toisspo
N N 4 A y 4 O.BVDD
SDO
v 4 IX\ IX\ 0'2VDD

15 SPIFIERNFF

7.1.1 LRBIRTE

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

2z R TERE TR LSRRI T, FrBEERERISDI 5IBITESPIMIALEAT (TECSN FEEARIE—T
SCLK_EFAB2Z/8]) BT EF

A LB T35 8 SPI B EhBk hBY1E T T iLEY GEF SRGZ TLE94112ES BB MEIHE (B16) .
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TLE94112ES iﬁneon

EBR{TIM&IEO (SPI)

CSN
! | time
| |

SCLK 0 : !
I I o
| | time

sDl o ! :
i : time

High Impedance | I High Impedance

SDO J R i<Global Error FlagbI J R

: : time

16 o BN ¥ERAITEY sDO 1T 4

712 2RIREFES

SDO RTERAIM/\1 SCLK AHIRNE X2 BREFT 7. R FRIEH T RHRESHNHR. FrEK
PEIERSELF RS

v SPITHIXEEIR (SPI_ERR)

v RHEIR (LEMD) : AHFR (o) i (0C) HEZIEREIES

v VSRIE (VS_uvfiL)

v VSI[E (VS_oV fiI)

v FEEER (NPORI)

v JREXBT (TSD i)

v CREWMZ (TPw D) #NE 1.7.1E,

P FF IR S I A T e P FFNPOR SME M BIE BT S " GEF = (SPI_ERR) OR (LE)
OR (VS_UV) OR (VS_OV) OR (NOT(NPOR)) OR (TSD) OR (TPW),

TRERTHEE2RRSFFENERERTSHRE .

&R10 LRREFEFRNER/ERTEPRENHE

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_0OV=1 1

Power ON Reset NPOR=0 1

Thermal Shutdown TSD=1 1

Data Sheet 40 1.0
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TLE94112ES Infineon
SATIMBIED (sP)

R10 2/HREFEEN BB IRTEPRSHRE

Type of Error Failure reported in the Global |Global Error Flag
Status Register
Thermal Warning TPW=1 1
No Error and no Power ON Reset SPI_ERR=0 0
LE=0
VS_UV=0
VS_0OV=0
NPOR=1
TSD=0
TPW=0
P NPOR B9 18 (LEET/E) 770, Rt GEF HIZCAEHT 10
7.1.3 SPITHiY E iR

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 HIIEFTREERARIEENL. K32, HSDIEEARETFE, RTESPI_ERR AIPRE

v IR MAECEFREIF TS (LABT, HtFTHREI(, BNE7.258) KIgENL

v FHREHEER, REMIFTHABTARIEENL (BUET.3E)

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

AIRSPIEITIES

v TECSN TFFEBZAT, SCLK ATRFFHREFEE DMeer , FETE CSN FREBZ ERFRIFRE Ftica

+ TECSN EFBZHI, SCLKMARFHEREF, E /Dt FH CSN EFBZEHTRIFEE s
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2020-09-29



TLE94112ES iﬁneon

ER{TIM&IEDO (SPI)

Case 1: Correct SCLK signal

Correct incoming clock signal Correct clock during CSN rising edge
oSN | :
time
toer | flead tiag |teEH
K K
SCLK RARARaRARARaRARaRARARARARARARAR :
time

Case 2: Erroneous incoming clock signal

CSN -
] time
ISCLK is High with CSN falling edge
SCLK mHHHHHHHHHHHHHHH -
ime
Case 3: Erroneous clock signal during CSN rising edge
CSN I .
Clock is High with CSN rising edge! time
soLK ?HHHHHHHHHHHHHHI?} ,
time
17 B iR TR IR
Data Sheet 42 1.0
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TLE94112ES iﬁneon

ER{TIM&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
— — — T —

=it s
S| 18 5118

MCSN1

MCSN2 >

MCSN3 >

MCLK >

MO »

M <

18 BEBEMIIMIEER SPI

BRSPIBEU—MHINFTIFE, FERE—EEFT (B 19), SIEFHHRRERAILITIREN'T
M T RE -

o RUEREY: FREMIRIE (OP i =0) HiE/S (OP i =1), REARIE (OP {i =0) HIREN & 7EFR(OP il = 1),
« BfREEestut (Ale:2])

RE—MIEF A (LABT, HUEF T Bitl) HBUKERN 1, FRANKRERPEELSE,

IR HIZSTE SDI LR EMAILF T, SDO %3 GEF 12 RIRSE 1728

S—MEEFT (Bitl5..8) AFEREFMFICE TLEY4112ES FIREER.
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Infineon

TLE94112ES
B1TIMgIEO (SP1)
LSB Address Byte Data Byte MSB
0 1 2 3 4 | 5 6 7 8 o [ 10 | 11| 12| 13| 14| 15
soi | 1 [YBT1 a2 | A3 [ A4 | A5 | a5 | oP || DO | DI | D2 | D3 | D4 | D5 | D6 | D7
Register content of the selected address
LSB Global Status Register Data Byte (Response) MSB
0 1 2 3 4 | 5 6 7 8 9 [ 10| 11| 12| 13| 14| 15
SDO | o |TPw | TSD |NPOR|VS OVlvS UV LE EE'F: po | ot | b2 | b3 | b4 | o5 | s | D7
Timg
LSB is sent first in SPI message
& 19 BEBMIIMNEER sPIETER
Mgt PR P R A (T S 2R BRI IR BN SPIIE S A T BFFEMNARE. WE 19,
44 1.0
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TLE94112ES iﬁneon

ER{TIM&IEDO (SPI)

7.3 WTeEiRIE

TLE94112ES 5 BEHME SPI i EFHITHERERIE. TN 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 FREHLF RIS TRIE:
- BRAEMUFT 1 (BF TLE%1xy 1) , REEAEMULFT 2 (BF TLE%1xy_2) etc,......
- RE—IHUEFTR LABT A48 1, MPAEHEMMIEF T LABT (ki 0

o —EFEHNtFTEE SN, JUEFTHME—REAE BRREEIEFT 1 FTF TLE%MIxy_1) ,
REREHIEFTT 2 (XFF TLE941xy_2) etc, ...

2 TEFTEBIETY (ARIFREAERTL) T, F—NCHISDI F/BILAIIES, TESPIMFFLERT (T
CSN TEEAHE —TSCLK LFAEZIE]) BTEMMBFo XERNFEAERIEFFHIG T /55
IR AT B i E FE L DA

FiA (M) 5FEEPRE—T28B40 SDO HHE, ESEW:

v FRE2BREIRITE (GEF) RUZESAS, IFSPImiEiash. BICSN FREEME—1 SCLK £
a8,

v GEFIBEHAEGZ EREMERINFHTINEBERESTFeR. maiEHR, M BRI ERPRE
— I RENERRETFS

v —BREKIIFE2RRETESE, M MSRRANREFZEW S8R0 E0EF T AR X R A9 6 52
F, 0, MNRFEEHE=CIREHM, TLEI41xy3BISDOEREEIMI, MENEFKZU
TLE941xy3RIMAN F 53 (XN F A= T53FNEIBEFT3) , SASEIZEURTLE41xy2 9NN F 52,
REHEWTLEI41xy 1FIIR R F 15 1,

B21B T T 88 =" TLE%41xy R 5IZR AT SPI A,
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TLE94112ES iﬁneon

ER{THMEEEO (SPI)
Microcontroller TLE941xy_1 TLE941xy_2 TLE941xy_3
SDH SDO1 SDI2 SDO2 SDI3 sbo3
MO [F—>( —o +—of —

- | -}
Z N4 pd N Z X
- | |
81 13 81 13 813

Y'Y

MI

&
<

MCSN 3
MCLK%

& 20 TLE941xy RFIGEMNFHIEEFEHFEE RS

SCLK o I{ 8 CLOCK CYCLES X 8 CLOCK CYLES Xa CLOCK CYCLES X 8 CLOCK CYLES X 8 CLOCK CYCLES X 8 CLOCK CYLES X
T |
! |
CSN |

I | |

i | LABT=0 LABT=0 LABT=1 |
MO=SDI1| X ADDRESS BYTE 1 X ADDRESS BYTE 2 X X DATA BYTE 1 X DATA BYTE 2 X )I—

T T I

o |

! | |

SDI2 = SDO1

—:( GEF1 XGLOBAL STATUS1X ADDRESS BYTE 2 X X RESPONSE 1 X DATA BYTE 2 X )—

1

[ | ,

| | !

i | !

SDI3 =SD02 I OR

_|( e IZX:GLOBAL STATUS ZXGLOBAL STATUS 1X X RESPONSE 2 X RESPONSE 1 X )—

[ 1

i | !

i | !

Ml =SDO3 OR

cerk XcLoAL sTATUS 2X GLOBAL STATUS 1X X Responsez X' REspONsE1 }—
Timf

& 21 BE = TLE941xy R FIZZHAY sPI hil

SRMHIIMINECERM, FTLUBEECSNARBETFELTEMRN AR, REFIE2BHEIRITENEE

RAE, KEE—PHZ TLEM 1y BERNBHKERE (B 22) -
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TLE94112ES iﬁneon

BRITIMEIRO (SPI)
SCLK 0
CSN
MO = SDI 1 0 ;
|
|

ﬁ

e N DN -

GEF1

I |

! !

| |
SDI2 = SDO1 | HiZ lm

I N\ .

| | |

| | |

. HiZ V‘ﬁﬁ_}_iEL_

\ GEF1/2

SDI3 = SDO2
— itz )
|
|
MI= 8003 Hiz )
GEF1/2/3/ \ GEF1/2/3

Time

Ll

B 22 1YH TLE941xy B3 F AR R TEHEF AR BT sCLK HH#HEAN 2B EIRIAE

pE RLESPIHINFE IR, BINIR T F BHIRIE X IRFET0, AJERIRETEIZFEAET
F—TEEHAISPI_ERR (77 (BHSPI_ERR FIEZ1¥E, 1EZWNE1IIEMBIIE) » X
FIER T, RLZBH AT TERIF ISP E/ IR, B, WIRFEE IR T
IWEIRESPIE IR, EIKITUHT B 5 1725 B

7.4 SPLEGRIEINRETEZSRTH

NREFREHIEFTZE EIRE—THBEFTHERT CSN EFRZIE) REKE, ZBESTER—
A SPImifpiReE (BE 23789 61) -

SCLK 0 1( 8 CLOCK CYCLES X 8 CLOCK CYLES XX)O\ '( 8 CLOCK CYCLES X 8 CLOCK CYLES XX)O
T
|

I
o
CSN : I I
! i End of the New failure | : | !
i [ address byte  detection : } ! Read status byte i
| | ! ! ! corresponding to the failure |
| i | : r A \ |
| | ) } ) |
sl K ADDRESS BYTE X DATA BYTE XX>O\ | /{ ADDRESS BYTE X DATA BYTE XXX)
H ] ] 1
| i | o |
| ] | ) |
Sbo i | Failure is NOT notified in this SPI frame i | Fa{lure notified in the new SPI frame |
‘ ! A | | l A !
f ' ) ! I 1
‘\ : | Hz | ' | HiZ
—( GEF X GLOBAL STATUS X DATA BYTE )—( GEF X GLOBAL STATUS X DATA BYTE )—

Time

’

23 HEFTEHIEPRETFTEREL - IR MNEE B
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TLE94112ES iﬁneon

BiT/MgEO (sPI)

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

v RERISREIRSHF R X RIMAERES

v TLE94112ES TEf&iafiE= THREMC N ZIISIEE R, ZRNBEEBRESEESETRE
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 BRRRSHFFSEN R TR AR

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

o HEISPIMAEFIEFETIRS

2 DlE23,
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Infineon

TLE94112ES
BITIMEIEEDO (SPI)
SPI Frame 1
QOvercurrent failure detected on HS of HB 1 SPI frame: Read SYS _DIAG2 (OC error of HB 1-4)
r A Al
LSB Address Byte Data Byte MSB
0 1 2 3 4 5 ] 7 8 g 10 11 12 13 14 15
sDI , |[ABT[ A2 A3 | Ad A5 AE | OP X X X X X X X X
= =0 = = = =0 =

transfer of the address byte

A,

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

1

LSB Global Status Register Response Data Byte : SYS_DIAG2 MSB
0 1 2 3 4 5 6 7 8 9 10 11 12 13 14 15
sSDO LE | SPL DO | D1 D2 D3 | D4 | D5 D6 | D7
0 | TPW | TSD |NPOR[VS_OV|VS_UV ERR - -0 =0 -0 -0 -

=0
Inconsistency between Global Status Register
and target Status Register

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

=1 =0
1 \ HB1_HS_OC reports the new
Qvercurrent failure on the HS of HB 1

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

r A
LSB Address Byte Data Byte MSB
0 1 2 3 4 5 6 7 8 9 10 11 12 13 14 15
LABT | AZ A3 Ad A5 Ab OP
1 =1 =0 =0 =1 =1 =0 =0 X X X X X X X X
\ Target status register : OC eror of HB 1-4
A
f 1]
LSB Global Status Register Response Data Byte : SYS_DIAG2 MSB
0 1 2 3 4 5 6 7 8 9 10 11 12 13 14 15
LE | SPI DO D1 Dz D3 D4 D5 Dé D7
0 | TPW | TSD |NPOR VS_OV[VS_UV| _ ere || = - - =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 SFI frame

Time

=] 24
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TLE94112ES iﬁneon

ER{TIM&IEDO (SPI)

7.5 SPI{i BR ST

SPI 277283 HOBRET 43 UGN 25 FIE 26 FiTo

EHEFEREIR/EEHFR. BERTHFESIGEMRE, it THEE 74 (OP i) B ARmIZEN'0',
BEHTRREER,

REFERNIE/BHRFTFSR. BARMETRSTFFES, MUtF NS NEL R 1, TUA 0RT

S
15 | 14 | 13 | 12 | 1 | 10 | 9 | 8 7 J615]4]3]2] 1 Jo
8 Data Bits [D7...D0] Ai;‘;‘:ess Bits [A7...A0]
for Configuration & Status Information —
HB ACT 1 CTRL read/write |0 0 0 0 O LABT 1
HB_ACT_2_CTRL read/write |1 0 0 0 O LABT 1
HB ACT 3 CTRL read/write |0 1 0 0 O LABT 1
- HB_MODE 1 _CTRL read/write |1 1 0 0 0 LABT 1
® HB_MODE_2_CTRL read/write |0 0 1 0 O LABT 1
0 HB_MODE_3 CTRL read/write |1 0 1 0 O LABT 1
PWM_CH_FREQ _CTRL read/write |0 1 1 0 0 LABT 1
PWM1 DC CTRL read/write {1 1 1 0 O LABT 1
O PWM2_DC_CTRL read/write |0 0 0 1 O LABT 1
PWM3 DC_CTRL read/write |1 0 0 1 0 LABT 1
. FW _OL CTRL read/write JO 1 0 1 O LABT 1
FW_CTRL read/write |1 1 0 1 0 LABT 1
CONFIG_CTRL read 1100 1LABT1
SYS_DIAG 1 : Global status 1 read/clear JO 0 1 1 O LABT 1
: SYS_DIAG_2: OP ERROR_1_STAT read/clear |1 0 1 1 O LABT 1
SYS DIAG_3: OP ERROR_2 STAT read/clear JO 1 1 1 O LABT 1
) SYS DIAG_4: OP ERROR_3 STAT read/clear |1 1 1 1 O LABT 1
o SYS DIAG_5: OP ERROR_4 STAT read/clear JO 0 0 0 1 LABT 1
SYS_DIAG_6: 0P ERROR_5 STAT read/clear |1 0 0 0 1 LABT 1
t'(f SYS_DIAG_7 : OP ERROR_6_STAT read/clear JO 1 0 0 1 LABT 1
] 25 TLE94112ES SPI 1723 5%
pr 5 LABT. ER/GHIUHISHE, 1BESHFE 1.2E/F 1.35,
Data Sheet 50 1.0
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EBITIMEIEO (SPI)

L|Lavi| b o fo |+ |o| teeppeas 10 ST 68H 10 SH 6gH 10°S10L8H 10 SH 0LEH 107 ST LiaH 70 SH Li8H 10 S1 cleH 10 SH ¢LeH 1v1S™9 HOHYI dO : L 9VId SAS
Ljavijr|ojofo]t Jesjo/peas 70 ST S8H 10 SH sgH 10 ST 98H 70 SH 98H 10°ST L8H 10 SH L8H 107 ST 8aH 10 SH 88H 1v.1S7S 0NN dO * 97OVIA SAS
L |avi|L|o]ofo|o] esopeas 70°ST baH 107SH taH 10°ST 28H 707 SH ¢aH 10787 eaH 107 SH £8H 10 ST vaH 10 SH veH 1VLS v HOHY3 dO i § OVIO SAS
Ljavijo |||t Jesjo/peas 00 ST 68H 00 SH 68H 00 ST 0L8H 00 SH 0l8H 00 ST LiaH 00 SH ti8H 00 1 ¢ieH 00 SH ¢laH 1V.1S € HOYYA dO * ¥ OVIA SAS
Lavijo|L|r]r]o Jesjojpeal 00 S7 88H 00 SH §aH 00 S71 98H 00 SH 98H 007S71 L8H 00 SH Z8H 00 ST 88H 00 SH 88H 1V1S ¢ 40NN dO : £7OVId SAS
Ljavijo|L|L]o]t Jesjo/peal 00 ST LEH 00 SH LaH 00 ST zaH 00 SH ¢aH 00 871 €aH 00 SH €8H 00 S1 ¥aH 00 SH vaH 1V1S™) HOY¥YA dO * 27OVId SAS
Ljavijo|L]L]o]o Jesjojpeal 0 MdL asL YOdN AO SA ANTSA EL RNERES | SNJEIS [EQOID : L OVIA SAS
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Lfavijo o |k |b |t aumpeal | 071810 00 MM | 1 TTHLO 00 ENM | 2TTHLOTOa HNMd | € THLO O HAM | ¥ LD 00 LM | S TILO 00 LM |9 Td10 00 LWMd |4 1HL00a LlINmd TH19700 LM
L [Lavijojo |t |L |0 sumpeas [0 DY LHO WMd |1 TO3USTLHO WMd |0 D3H4 ZHO WMd |1 D33 ZHO Wmd |0 0384 EHO WM | L TD3HS €HO WM | 0aOW Y10 W4 LAOW Y10 N4 YLD D34 HO WMd
LfLavijo oot smjpeal 030ON 68H 13Q0W 68H 030ON 0}aH L300W 0}aH 030ON ™ |iaH 1300 LLEH 03Q0ON Z}aH 13Q0W zlaH TYLD7€ 3QON 8H
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TLE94112ES iﬁneon

BRITIMEIEDO (SPI)

7.6 SPIZHIF1E2R
FHIFFSRERI/SIHRNE (BRE7.55):
+ ‘POR {EHPORI U EMFHNFTEESHNBENX

- FREIEHIFFRAIERIAE S 0000 0000s
o — N 16 USPHESHIR N FETHAR (BE 25 F1E 26) , Al
- —MEET

- BEER—HEFD
v BRI WESM EEERER. X INE TR s8I SPIZRIZR TR
o BRSSPI TNREN0” (FRIB) , AURFTHRIFES.

o B SPINLTIRBE R, JURFETEANTEES,

Data Sheet 52 1.0
2020-09-29



TLE94112ES

(infineon

BRITIM&IEDO (SPI)

7.6.1

HB_ACT_1_CTRL
EFEiEEL (it [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
0s  HS4 OFF/High-Z (default value)
1z HS4O0ON
HB4_LS_EN |D6 rw Half-bridge output 4 low side switch enable
0z LS4 OFF/High-Z (default value)
1s LS4 ON
HB3_HS_EN |D5 rw Half-bridge output 3 high side switch enable
0s  HS3 OFF/High-Z (default value)
lz HS3ON
HB3_LS_EN |D4 rw Half-bridge output 3 low side switch enable
0s  LS3 OFF/High-Z (default value)
lz LS3ON
HB2_HS_EN |D3 rw Half-bridge output 2 high side switch enable
0s  HS2 OFF/High-Z (default value)
lz HS2O0ON
HB2_LS_EN |D2 rw Half-bridge output 2 low side switch enable
0s LS2 OFF/High-Z (default value)
1z LS20ON
HB1_HS_EN D1 rw Half-bridge output 1 high side switch enable
0s  HS1OFF/High-Z (default value)
1s HS1 ON
HB1_LS_EN DO rw Half-bridge output 1 low side switch enable
0s LS1OFF/High-Z (default value)
1s LS1 ON
P HFIIGERZ Y LEFETAIHS FILS [BIETRGE, BB R Bt HIRLETEFETHILS EN AT
HS_EN {725E& i, TZEERE=FKBIZFIT
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(infineon

BRITIM&IEDO (SPI)

HB_ACT_2_CTRL
¥HmHiEE2 (Gthit=T[0P]100 00[LABT]1:)

D7 D6 D5 D4 D3 D2 D1 DO
HB8_HS_EN| HB8_LS_EN | HB7_HS_EN| HB7_LS_EN | HB6_HS_EN | HB6_LS_EN | HB5_HS_EN | HB5_LS_EN
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
0s HS8 OFF/ High-Z (default value)
1z HS8ON
HBS_LS_EN |D6 rw Half-bridge output 8 low side switch enable
0s LS8 OFF/High-Z (default value)
1l LS8ON
HB7_HS_EN | D5 rw Half-bridge output 7 high side switch enable
0s  HS7 OFF/High-Z (default value)
1s HS7 ON
HB7_LS_EN | D4 rw Half-bridge output 7 low side switch enable
0s LS7 OFF/High-Z (default value)
1s LS7 ON
HB6_HS_EN |D3 rw Half-bridge output 6 high side switch enable
0s  HS6 OFF/ High-Z (default value)
lz HS6ON
HB6_LS_EN |D2 rw Half-bridge output 6 low side switch enable
0g  LS6 OFF/High-Z (default value)
1l LS6ON
HB5_HS_EN D1 rw Half-bridge output 5 high side switch enable
0g  HS5OFF/High-Z (default value)
1 HS5 ON
HB5_LS_EN |DO rw Half-bridge output 5 low side switch enable
0 LS5 OFF/High-Z (default value)
1z LS50N
P HFIIGERZ Y LEFETAIHS FILS [BIETRGE, BB R Bt HIRLETEFETHILS EN AT
HS_EN {729E& i, TZEERS=FKBIZFIT
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TLE94112ES iﬁneon

BRITIM&IEDO (SPI)

HB_ACT_3_CTRL
¥ HmtHiEHI3 (Gtit=T[0P]010 00[LABT]1:)

D7 D6 D5 D4 D3 D2 D1 DO

HB12_HS_EN |HB12_LS_EN|HB11_HS_EN |HB11l_LS_EN| HB10_HS_EN HB10_LS_EN| HB9_HS_EN |HB9_LS_EN

r'w r'w rw r'w rw rw r'w rw

Field Bits Type Description

HB12_HS_EN |D7 rw Half-bridge output 12 high side switch enable
0s HS12 OFF/High-Z (default value)
1z HS120N

HB12_LS_EN |D6 rw Half-bridge output 12 low side switch enable
0s  LS12 OFF/ High-Z (default value)
1z LS120N

HB11_HS_EN |D5 rw Half-bridge output 11 high side switch enable
0z HS11 OFF/High-Z (default value)
1s HS11 ON

HB11_LS_EN D4 rw Half-bridge output 11 low side switch enable
O0s LS11OFF/High-Z (default value)
1s LS11 ON

HB10_HS_EN |D3 rw Half-bridge output 10 high side switch enable
0s  HS10 OFF/High-Z (default value)
1z HS100N

HB10_LS_EN |D2 rw Half-bridge output 10 low side switch enable
0  LS10OFF/High-Z (default value)
lz LS100N

HB9_HS_EN |D1 rw Half-bridge output 9 high side switch enable
0s  HS9 OFF/High-Z (default value)
lz HS9ON

HB9_LS_EN |DO rw Half-bridge output 9 low side switch enable
0 LS9 OFF/High-Z (default value)
1z LS9ON

P HFIIGERZ Y LEFETAIHS FILS [BIETRGE, BB R Bt HIRLETEFETHILS EN AT

HS_EN [iZ2IE 1L, TUZEHEBHES X TIZ+ T
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TLE94112ES Infineon
BITIMEIEDO (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,
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TLE94112ES Infineon
BITIMEIEDO (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) 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
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,
Data Sheet 57 1.0
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TLE94112ES Infineon
BITIMEIEDO (SPI)

HB_MODE_3_CTRL
P ENER3 (k= T5[0P]101 00[LABT]1:)

D7 D6 D5 D4 D3 D2 D1 DO
HB12_MODE1l|HB12_MODEO/HB11_MODE1l HB11_MODEO HB10_MODE1l HB10_MODEO| HB9_MODE1l | HB9_MODEO
r'w r'w rw r'w rw rw r'w rw
Field Bits Type Description
HB12_MODEN |D7:D6 rw Half-bridge output 12 mode select
(n=0,1) 00s 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
HB11_MODEN |D5:D4 rw Half-bridge output 11 mode select
(n=0,1) 00z 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
HB10_MODEN |D3:D2 rw Half-bridge output 10 mode select
(n=0,1) 00z 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
HB9_MODEn |D1:DO rw Half-bridge output 9 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,
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TLE94112ES iﬁneon

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

PWM_CH3_FREQ_ |D5:D4 rw PWM Channel 3 frequency select

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

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)
0lg 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)
0lg PWM frequency 1:80Hz

10s PWM frequency 2 : 100Hz

11z PWM frequency 3: 200Hz

1) RFTEFMI, BIKIHRIE SARAIEFEL10%HRE

b BEXPWMIBIERIE 2158, S456.1.15,
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(infineon

BRITIMEIEDO (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,
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BRITIMEIEDO (SPI)

PWM3_DC_CTRL
PWMIEE3 G LEACE (#hk=¥5 [0P]100 10[LABT]1:)

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

Data Sheet

BXRPWMIRIERIEZ 5L, S/$F6.1.15,
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TLE94112ES <|nf|neon
BITIMEIZO (SPI)
FW_OL_CTRL
HS1. HS24LRECE K fa EHFFRRAENIZE (#2kFT5 [OP]010 10[LABT]1s)
D7 D6 D5 D4 D3 D2 D1 DO
FW_HB6 FW_HBS5 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)
1lg  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)
1z 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)
1z Active free-wheeling
OL_SEL_HS2 D1 rw HS2 open load detection current and filter time select
0s  High-current mode (default value)
1z LED Mode (Low current mode)
OL_SEL_HS1 DO rw HS1 open load detection current and filter time select
0s  High current mode (default value)
1z LED Mode (Low current mode)
G BERPWMIRIERIEZ15E, E/5F6.1.18,
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BRITIM&IEDO (SPI)

FW_CTRL
SERECE (k=5 [0P]110 10[LABT]1)s

D7 D6 D5 D4 D3 D2 D1 DO
reserved reserved FW_HB12 FW_HB11 FW_HB10 FW_HB9 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°.
FW_HB12 D5 rw HB12 free-wheeling configuration
0s  Passive free-wheeling (default value)
1z Active free-wheeling
FW_HB11 D4 rw HB11 free-wheeling configuration
0s  Passive free-wheeling (default value)
1z Active free-wheeling
FW_HB10 D3 rw HB10 free-wheeling configuration
0s Passive free-wheeling (default value)
1z Active free-wheeling
FW_HB9 D2 rw HB9 free-wheeling configuration
0s Passive free-wheeling (default value)
1z Active free-wheeling
FW_HBS8 D1 rw HBS8 free-wheeling configuration
0s  Passive free-wheeling (default value)
1z Active free-wheeling
FW_HB7 DO rw HB7 free-wheeling configuration
0s Passive free-wheeling (default value)
1z Active free-wheeling
pr 4 BXRPWMIEIERIEZIEE, BI$F6.1.18,
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TLE94112ES <|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
000s TLE94112EL/ES chip
0015 TLE94110EL/ES chip
010s TLE94108EL/ES chip
011s TLE94106EL/ES chip
1005 TLE94104EP chip
1015 TLE94103EP chip
110z reserved
111zreserved
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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
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BRITIMEIEDO (SPI)

7.7.1 REFTFRENX

SYS_DIAG1
£BRIRA 1 (HHk5 %5 [0P]001 10[LABT]1:)

D7 D6 D5 D4 D3 D2 D1 DO
SPI_ERR LE VS_UvV VS_oVv NPOR TSD TPW reserved
rc r rc rc rc rc ’ rc r
Field Bits Type Description
SPI_ERR D7 rc SPI error detection

0s  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)

0s  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

0s  Noundervoltage on Vsdetected (default value)

1z Undervoltage on Vs detected. Error latched and all outputs
disabled.

VS_oVv 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 orVDD supply rail (default value)
lg NoPOR
TSD D2 rc Temperature shutdown error detection

0s  Junction temperature below temperature shutdown
threshold (default value)

1z Junction temperature has reached temperature shutdown
threshold. Error latched and all outputs disabled.

TPW D1 rc Temperature pre-warning error detection

0z  Junction temperature below temperature pre-warning
threshold (default value)

1l Junction temperature has reached temperature pre-warning

threshold.
reserved DO r Bit reserved. Always reads ‘0’.
P TR e FHILE (BRI ERRT FHEEE BHITH AL 7t =HIOR 4

Bo HIEREBHIEIHNRLEERIFTE OC/OL [ELEMFN 0, RYLE ([1FEEIEHH 0
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SYS_DIAG_2:OP_ERROR_1_STAT
¥HFEL 1-4 3 REBIRRAS (Gthi=T5 [0P]1101 10[LABT]1:)

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

Field Bits Type Description
HB4_HS_OC | D7 rc High-side (HS) switch of half-bridge 4 overcurrent detection
0z  Noerror on HS4 switch (default value)
1z Overcurrent detected on HS4 switch. Error latched and HS4
disabled.
HB4_LS_OC |D6 rc Low-side (LS) switch of half-bridge 4 overcurrent detection
0z 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
0z  Noerror on 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.
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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
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  Noerror on 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
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.
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SYS_DIAG_4: OP_ERROR_3_STAT
¥Rt o- 12 NI RMBEIRIRES (MU= [0P]111 10[LABT]1:)

D7 D6 D5 D4 D3 D2 D1 DO

HB12_HS_OC |HB12_LS_OC/HB11_HS_O |HB1l1_LS_OC/HB10_HS_OC/ HB10_LS_OC| HB9_HS_OC| HB9_LS_OC

C
rc rc rc rc rc rc ' rc rc
Field Bits Type Description
HB12_HS_OC | D7 rc High-side (HS) switch of half-bridge 12 overcurrent detection

0z Noerroron HS12 switch (default value)
1z Overcurrent detected on HS12 switch. Error latched and
HS12 disabled.

HB12_LS_OC |D6 rc Low-side (LS) switch of half-bridge 12 overcurrent detection
0z  Noerroron LS12 switch (default value)
1z Overcurrent detected on LS12 switch. Error latched and

LS12 disabled.

HB11_HS_OC |D5 rc High-side (HS) switch of half-bridge 11 overcurrent detection
0z Noerroron HS11 switch (default value)
1z Overcurrent detected on HS11 switch. Error latched and

HS11 disabled.
HB11_LS_OC D4 rc Low-side (LS) switch of half-bridge 11 overcurrent detection
0g  Noerroron LS11 switch (default value)
1z Overcurrent detected on LS11 switch. Error latched and

LS11 disabled.

HB10_HS_OC |D3 rc High-side (HS) switch of half-bridge 10 overcurrent detection
0z  Noerror on HS10 switch (default value)
1z Overcurrent detected on HS10 switch. Error latched and

HS10 disabled.

HB10_LS_OC |D2 rc Low-side (LS) switch of half-bridge 10 overcurrent detection
0g  Noerroron LS10 switch (default value)
1z Overcurrent detected on LS10 switch. Error latched and
LS10 disabled.
HB9_HS_OC |D1 rc High-side (HS) switch of half-bridge 9 overcurrent detection
0s  No erroron HS9 switch (default value)
1z Overcurrent detected on HS9 switch. Error latched and HS9
disabled.

HB9_LS_OC |DO rc Low-side (LS) switch of half-bridge 9 overcurrent detection
0z Noerroron LS9 switch (default value)
1z Overcurrent detected on LS9 switch. Error latched and LS9

disabled.
PN 1B T 0B F A B /A%, BUTLE94110ES, TLE94108ES FITLE94106ES
FEWENX T “IREY, G55 O
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SYS_DIAG_5: OP_ERROR_4_STAT
¥HHEL 1- 4 HFARBIRRES (M5 [0OP]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.
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SYS_DIAG_6: OP_ERROR_5_STAT
¥HHEL 5 - 8 HFMAREIRIRES (M5 [OP]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.
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SYS_DIAG_7: OP_ERROR_6_STAT
¥ e- 120 HHAREIRIRA (k=75 [0P]010 01[LABT]1:)

D7 D6 D5 D4 D3 D2 D1 DO
HB12_HS_OL|HB12_LS_OL{HB11_HS_OL [HB11_LS_OL|HB10_HS_OL|HB10_LS_OL| HB9_HS_OL | HB9_LS_OL
rc rc rc rc rc rc rc rc

Field Bits Type Description
HB12_HS_OL (D7 rc High-side (HS) switch of half-bridge 12 open load detection
0s  Noerror on HS12 switch (default value)
1z Open load detected on HS12 switch. Error latched.
HB12_LS_OL |D6 rc Low-side (LS) switch of half-bridge 12 open load detection
0z  Noerroron LS12 switch (default value)
1z Open load detected on LS12 switch. Error latched.
HB11_HS_OL D5 rc High-side (HS) switch of half-bridge 11 open load detection
0s  Noerroron HS11 switch (default value)
1z Open load detected on HS11 switch. Error latched.
HB11_LS_OL |D4 rc Low-side (LS) switch of half-bridge 11 open load detection
0z Noerroron LS11 switch (default value)
1z Open load detected on LS11 switch. Error latched.
HB10_HS_OL |D3 rc High-side (HS) switch of half-bridge 10 open load detection
0z  Noerror on HS10 switch (default value)
1z Open load detected on HS10 switch. Error latched.
HB10_LS_OL |D2 rc Low-side (LS) switch of half-bridge 10 open load detection
0z Noerroron LS10 switch (default value)
1z Open load detected on LS10 switch. Error latched.
HB9_HS_OL |D1 rc High-side (HS) switch of half-bridge 9 open load detection
0z  Noerror on HS9 switch (default value)
1z Open load detected on HS9 switch. Error latched.
HB9_LS_OL |DO rc Low-side (LS) switch of half-bridge 9 open load detection
0s  Noerroron LS9 switch (default value)
1z Open load detected on LS9 switch. Error latched.
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