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CLE94110ES iﬁneon

Type Package Marking
CLE94110ES PG-TSDS0-24 CLE94110ES

Table1 Product Summary

Normal Operating Voltage Vs 55..18V

Extended Operating Voltage Vs 18...20V

Logic Supply Voltage Voo 3.0 v

Maximum Supply Voltage for Load Dump Vso) 40V

Protection

Minimum Overcurrent Threshold Isp 0.9A

Maximum On-State Path Resistance at T;= 150°C | Rpsontotal)_Hsx+Lsy 1.8+1.80Q

Typical Quiescent Current at T;= 85°C lsq 0.1pA

Maximum SPI Access Frequency fscik 5MHz

BIEFM 2 1.0
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SIMECE
1 SIHECE
1.1 5|5 BEC
O
GND [T I_—___"24:|:] GND
OuT1 [1][2 12311 OUT 2
ouT5 T3 | 1 22T ouT 8
OUT7 T4 | 121 1] VS2
sDI T l5 | 1 20T SCLK
vDD [T 6 | 1 197 ] CSN
SDO 1|7 | : 18T N.U.
EN T8 | 1 1711 N.U.
OuUT9 [CI]|9 | 1 16T Vst
oUT6 [T 10: | 151 OUT 10
ouT4 1 Y1417 ouTs3
GND [1|12 1311 GND
1 CLE94110ES 5|HIfZ &
12 BIMEXFITIEE
Pin Symbol Function
1 GND Ground. All ground pins should be externally connected together.
2 OUT1 Power half-bridge 1
3 ouUT>5 Power half-bridge 5
4 OouT7 Power half-bridge 7
5 SDI Serial data input with internal pull down
6 VDD Logic supply voltage
7 SDO Serial data output
8 EN Enable with internal pull-down; Places device in standby mode by pulling the
EN line Low
9 ouT9 Power half-bridge 9
10 ouUT6 Power half-bridge 6
11 OouT 4 Power half-bridge 4
12 GND Ground. All ground pins should be externally connected together.

HIRTFH 5 L0
2020-09-29



CLE94110ES iﬁneon

SIMECE

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

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

19 CSN Chip select Not input with internal pull up

20 SCLK Serial clock input with internal pull down

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

22 OouT 8 Power half-bridge 8

23 OuUT 2 Power half-bridge 2

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

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

1) BHERIPRERCH IRR A R BT PCBEF R, REMNER (EP) BRI RIGERTIEM S,
BIF P ER B LUR S RIEN BB M AT,

AR BNTETEREIGHREHFL NU) 5/HIFIR BRI RIFRERRRD (FFE8) o R
NU 5/ BIECR /R F0 41 5 | IR 1 ZIPCB S SRR/ 5 AP AR LRI IR s E M5Bk
% (WRKFRZBUTEE) BRI RE, RaiZn, FEHBLI/IHITEGERHERIZ/IH

IR 6 1.0
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3.1 #X R ATUE B

w2 43 B KEARE(HYT;= -40°C = +150°C
Parameter Symbol Values Unit |Noteor Number
Min. |Typ.|Max. Test Condition
Voltages
Supply voltage Vs -03 |- 40 v Vs=Vs;= 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 | Your 03 |- 40 v 0V <Voyr<Vsy P_4.1.2
Logic supply voltage Voo 03 |- |55 Vv 0V<Vs<40V P_4.1.3
Logic input voltages Vspi 03 |- |vDD |V 0V<Vs<40V P_4.14
(SDI, SCLK, CSN, EN) Ve 0V<Wpp<5.5V
|/CSN’ VEN
Logic output voltage Vspo -0.3 - vDD |V 0V<Vs<40V P_4.15
(SDO) 0V<Wp<5.5V
B2
Continuous Supply Current for Vs, | /s1 0 - 2.5 A - P_4.1.6
Continuous Supply Current for Vs, | /s, - 2.5 A - P 417
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 Veso -500 |- 500 |V CDMY4 P_4.1.12
ESD susceptibility corner pins Veso 750 |- 750 |V CDMY4 P_4.1.13
1) REIEFNEH, RIRIHEE,
2) WERATFRER (N.U.) 5IR
3) ESD U=, “JEDEC HBM” EF ANSI/ESDA/JEDEC JS-001 B9 (1.5kQ, 100 pF)
4) ESD BURE, wEB2IMHEE“CDM”, RFEJEDEC JESD22-C101
HEFMH 9 10
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2. BEBEHIRIPIIEE E TERTLEIC TEEHEF AT KBS 1 T Ko BBIG AN 9L TIEE TIEE
B, RIPIIEEH FE/EL E LB TR TS
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3.2 T1ESCHE

x3 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) EY RNEBETEER, SHNAEELIE B8, BENESKNETREERE.

ARE: FEIEBIFECER, DA B LIFIERTT & BRI, BT EEaxE T
1 P4 L1895 BRI ALE o

HIRTFH 1L L0
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Parameter Symbol Values Unit |Noteor Number
Min. Typ. | Max. Test Condition

Junction to Case, Ta=85°C Rinic_hot |- 21 |- Kkw Y

Junction to ambient, Ta=85°C | Rya not m | - 789 |- kw |12

(1s0p, minimal footprint) in

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

(1s0p, 300mm2 Cu) 0

Junction to ambient, Ta=85°C | Ryja hot 60 | - 39 |- Kw (DY

(1s0p, 600mm2 Cu) 0

Junction to ambient, Ta=85°C | Ryya not 25 | - 274 |- Kw [P

(2s2p) 2

1)38E IR B IRIBIEDEC JESD51-2,-34T 4, TEFR4 1sOpFEER IR L TE B AT AEZ M TEN, &=m (SH+HE) 77
76.2 x 114.3 x 1.5mm BYEERRAR L #HITIERL, ZIRE 600mm2 SHEFRA 35um BB ZIMNURAX Ta = 85°C, & MEiE
IH#£0.135W,

HIRTFH 12 L0
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3.4 BTN
&5 S, Ve=5.5VE 18V, Vpp=3.0VZES5.5V, T;=-40°C = +150°C, EN=HIGH,

loun=0A; BRIESZHIHEH, HREEEFV,=5.0V. Vs=13.5VHIT,=25°C; FREH
EgHExFtt, IEBRFERNSIE (BRIESHIBHEA)

Parameter Symbol Values Unit |Note or Number
Min. |Typ. |Max. Test Condition
BEfiH#E, EN=low
Supply Quiescent current Isq - 05 |2 A -40°C < T;< 85°C P 4.4.1
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
FEfi#5#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 447
SEMREMUE
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 |- Vv Vovon = Yovore > 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 % Vsdecreasing P_4.4.12
threshold
Overvoltage Switch ON/OFF |V py - 1 - Vv Vovore~ Yovon P_4.4.13
hysteresis
Voo Power-On-Reset Voo por 240 |2.70 (290 |V Vopincreasing P_4.4.14
Voo Power-Off-Reset Voo porr 235 |265 |285 |V Voo decreasing P_4.4.15
Voo Power ON/OFF hysteresis Vbb PoR HY - 0.05 |- \ Voo por~ Voo pofr 3 P_4.4.98
FARR SEBME (FiasKia)
High-Side or Low-Side Roson | Rpson s 25¢ | - 850 1200 |[MQ |lour=#0.5A; P_4.4.16
(all outputs) T;=25°C
ngh—Slde or Low-Side Rpson RDSON_HB_ISO - 1400 [1800 mQ lour=0.5A; P_44.17
(all outputs) C T;=150°C
HEFMH 13 10
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FBS4F%, Ve=5.5VE 18V, Vy,p=3.0VE 5.5V, T;=-40°C E +150°C, EN=HIGH,

lovn=0A; BRIESHIREA, HAERTFV,,=5.0V. V=13.5VHIT,=25°C; FRrEHE

MR FH, EBFRASIE GRIESZEHEAE) ()
Parameter Symbol Values Unit |Note or Number
High-Side Roson Roson_i_ne. |~ 950 (1300 |mQ [P lour=-0.1A; P_4.4.18
(HS1 and HS2 in LED mode) 25C T;=25°C
High-Side Roson Roson_i_ne. |~ 1500 {2000 [mQ  |?loyr=-0.1A; P_4.4.19
(HS1 and HS2 in LED mode) 150C T;i=150°C
FHRLEEl (Hs) BENRERPSZHT
HS Overcurrent Shutdown Isp s -4 |-11 |-09 |A See Figure 7 P_4.4.89
Threshold
Difference between shutdown |/um ns- -1.2  |-0.6 |0 A Il sl 2 lIsp._ s, P 4421
and limit current Isp_ns See Figure 7
Overcurrent Shutdown filter tasp_Hs 15 19 23 us 3 P_4.4.22
time
Open Load Detection Current  |lotp1_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 |l p; ys;, |32 |2 -0.5 mA Bit OL_SEL_HS1 |P_4.4.25
for LED mode =1,0L_SEL_HS2
(HS1 & HS2) =1
Open Load Detection filter time |ty p; ys;, | 100 200 |300 us Bit OL_SEL_HS1= |P_4.4.26
for LED mode 1,0L_SEL_HS2=
(HS1 & HS2) 1;
3)
F iR (Ls) BEmEHFRPNZ
LS Overcurrent Shutdown lsp s 0.9 11 |14 A Figure 8 P_4.4.104
Threshold
Difference between shutdown |/um_ s~ 0 06 [1.2 A 3 lim 12 Isp 15 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
Hith ouT(1...n) IREE T
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 0.5 |- HA Vourn=0V; EN=GND |P_4.4.33
LS Leakage currentin off state |/qLin_nor - 0.5 HA Vourn=Vs; EN=High |P_4.4.34
LS Leakage current in off state | /oLin_ste - 05 |2 MA Vourn=Vs; EN=GND |P_4.4.35
A XEYEl. ME 9 ME 10,
Slew rate of high-side and low- | d\our/ dt 0.1 0.45 |0.75 |V/us |Resistive load = P_4.4.36
side outputs 100Q; Vs=13.5V ¥
14 1.0

BIEF
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&5 S, Ve=5.5VE 18V, Vyp=3.0VZE 5.5V, Tj=-40°C F +150°C, EN=HIGH,
loun=0A; BRIESHIREE, HEEETV,w=5.0V. Vs=13.5VHIT,=25°C; FREHBE
ST, EBFRMASIE BRIESZHHEA) (40)

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

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

driver on 100Q to GND

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

driver off 100Q to GND

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

driveron 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 1000%

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

low to high 100Q%

WMAEO: ZEBANEN

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

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

VDD

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

Pull down resistor Rep_en 20 40 |70 kQ  |Ven=0.2x Vo P_4.4.46

SPI 7=

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

SPHEO . M EN EFABIE — M EHRRIYAER A E]

Setup time Loet - - 150 |us 3 SeeFigure14 |P_4.4.48

SPHEM: MIAZO. ZIBHMA SDI. SCLK. CSN

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

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

VDD

Hysteresis of input voltage Vibw - 500 |- mv | P_4.4.52

Pull up resistor at pin CSN Rey_csn 30 50 |80 kQ Vesn=0.7 x Vop P 4453

Pull down resistor at pin SDI, | Rpp_spi, 20 40 |70 kQ | Vep, Vsek=0.2 X Vo |P_4.4.54

SCLK Rep_scik

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

CSN, SDI or SCLK

RANEO, Z8HH miso

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

BIEFH 15 10
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&5 S, Ve=5.5VE 18V, Vpp=3.0VZE 5.5V, T;=-40°C = +150°C, EN=HIGH,
lovi=0A; BRIESHEWEA, HABERETFVL=5.0V. V:=13.5VHIT,=25°C; FREBE
I9HEXFH, IEBRMASIE (BRIESHBHEA) (40)

Parameter Symbol Values Unit |Noteor Number
Min. |Typ. |Max. Test Condition
L-output voltage level VspoL - 02 |04 \Y IspoL=1.6 mA P_4.4.57
Tri-state Leakage Current IspoLk -1 - 1 HA Vesn=Voos P_4.4.58
OV < Vspo< Voo
Tri-state input capacitance Cspo - 10 |15 pF 3 P_4.4.59
BIERANNF. 21E 15 & 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 taer 125 |- - ns 3 P 4.4.63
CSN Setup Time ticad 250 |- - ns 3 P_4.4.64
SCLK Setup Time tiag 250 |- - ns 3 P_4.4.65
SCLK Low after CSN High taen 125 |- - ns 3 P_4.4.66
SDI Setup Time tspi_setup 30 - - ns 3 P_4.4.67
SDI Hold Time tspi_hold 30 - - ns 3 P_4.4.68
Input Signal Rise Time at tin - - 50 ns 3 P_4.4.69
pin SDI, SCLK, CSN
Input Signal Fall Time atpin |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
BIEMHETF. 20E 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 tensno - - 75 ns Low Impedance® |P_4.4.75
falling edge
SDO Disable Time after CSN to1ssDO - - 75 ns High Impedance® |P_4.4.76
rising edge
Duty cycle of incoming clock |dutyscik 45 - 55 % 3 P_44.77
at SCLK
SDO Valid Time for Vpp= 3.3V tyaspos - 70 95 ns Vspo< 0.2 X Vop P_4.4.78
Vspo> 0.8 X Vo
Cloaa = 40pF?
BIEF 16 10
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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
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
TSHREERRY
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 pson N EIERE BTN

2) IR OL_SEL_HS1IIZE A 1, Al HS1IREANLEDIRT; [EIEFRE OL_SEL_HS2 iiZEAN 1, A HS2IRERN
LEDIRT(

3) REFESM, BIGIHERE.

4) TEVHY 20% - 80% SEEIR#HITINE,

5) EEEERERFER

HIRTFH 17 L0
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FEERER

4 HEERER

XRE 2 MUREY 7 NS R#EIT T, MBS T TERENR/T REIREE,
SRR BEISE

BB RS BB R EE R
P_4.4.1 P_4.4.4
5.9 300
L
"
4.9 250 T
Lt ’//
/"——‘” _—”’:-”/
g ,—” e
1 | L~
3.9 200 b L=
-1 _L—
P g
—_ T Lt
< 'E‘ _-_—-—"""
229 3 150 - EEEE
a a .-——""J—-
1.9 100
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]
=—V5=5.5V —VS§=13.5V -—VS§=18V —V5=19V —VS5=21 =—V§=5.5V —V5=13.5V -—VS5=18V —VS=19V —VS=21V
B RFASER peg= O B
P_4.4.2 P_4.45
0.4 - 0.89
0.35 J ] /
03 ] 0.88 /
0.25 3 ] //
z 02 ] 0.87 /
3 } < 1
9 0.5 E ] //
3 8 7
= 01 ] 0.86 y
0.05 ] ] //
] L
0 3 0.85
] | 1
-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]
—V5=5.5V —VS$=13.5V —VS=18V —VS=19V —VS=21V —VS§=5.5V —V5=13.5V —V5=18V —V5=19V —VS=21V
IR 18 10
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FEERER
BiLEARIR SEBHE fEiLEs RIR SEBHE
P_4.4.16and P_4.4.17 P_4.4.16 and P_4.4.17
1500 . 1600
1400 ] / 1500 /
; ] y./4
1300 - /| 1400 ] /,
] /| 1300 : 4/
4 . rd
1200 ] . ] 4
g ] % 1200 . /)
2 1100 v4 m : 4
1 / |1100 7] /
z / z k
§ 1000 7 0 ] 4
2 ] / 2 1000 J A
e ] / © 4 //
900 17 1| L7
1 L/ 900 T 7
1/ 171
800 - 4
1 ] 800 //"
4BE vZdE
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]
—V§=5.5V —VS=13.5V ~—VS=18V —VS5=19V —V5=21V —VS=5.5V —V5=13.5V —V5=18Y —V5=19V —V5=21V
BiOHSRFESERFE VS =13.5v A5 & RIFESIBEEBE Vs =13.5v
#MvbD =5V #MvbD =5V
P_4.4.16 and P_4.4.17 P_4.4.16 and P_4.4.17
1600 . 1600
1500 ] 1500
] .
1400 3 % 1400
1300 . / 1300
<) ] 5}
£ 1200 : / £ 1200
n ] / «
T,1100 ;'| 1100
-4 4
: A [e]
§ 1000 ] // 2 1000
[ ] // x
900 900
1.7
800 / 800
A
// ] ’
700 5 700
600 . 600
50 30 -10 10 30 50 70 90 110 130 150 50 -30 -10 10 30 50 70 90 110 130 150
Junction Temperature [°C] Junction Temperature [°C]
—O0UT1 —0UT2 —QUT3 —O0UT4 —O0UT5 —O0UT1 —0UT2 —0QUT3 —O0UT4 —O0UTS
—O0UT6 —OUT7 —O0UT8 —O0UT9 —OUT10 —O0UT6 —OUT7 —O0UT8 —QUT9 —OUT10
BB 19 1.0
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CLE94110ES
RS R
=ik SER R Rkt SERE
P_4.4.36 P_4.4.36
0.6 0.65
0.55 0.6
——_ 1 |
I L (R ——— EREm=—
0.5 - "--:__-_ N [T . '-1—-_.______.::-..,_____-_. --..___.___
N e T

— T~ — 05 ~=
£ 0.45 — E] e
> I e 0 > T
2 T T 2045 -
B 04 B s T
3 B 04
=) > 0
9035 g
° 035

0.3 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]
==V5=5.5V —=VS§=13.5V -—-VS5=18V —VS5=19V —VS=21V —=VS§=5.5V —=VS§=13.5V --V5=18V —VS5=19V -—VS=21V

=056 HH SR B L =R
P_4.4.36
0.65
06
———_

0.55 === T
. 05 I
l:”; -___'-"-‘—-__
~
2.0.45 —
"
T
~
E 04
3

0.35

03

0.25

0.2

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

Junction Temperature [°C]

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

HHERFH

20

{Rib%aL X MRl
P_4.4.36
0.65
r—— ]
0.6 . R =
]
. 05 +— -
:_L;: ] -—--—.._______-_-_
2045
]
E 04
9
035
03
0.25
0.2
50 -30 -10 10 30 50 70 90 110 130 150

Junction Temperature [°C]

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

1.0
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FEERER
=2 57 5K b R B3 7 X W (B
P_4.4.89 P_4.4.104
-1000 1160
-1020 1140 \
\! ]
N | ;
e 1120 \
L N\
-1060 \\;
A N
1100 \
7 -1080 T NN
E - pd £ NN
- y N
@ -1100 ] 7 9 1080 NN
8 d g REAN
@ -1120 ] ~ 1060 ] \
4 NN
/A ] \\\
-1140 7/ NN
// ] 1040 N
1160 \\\\
1180 1020 <
-1200 1000

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

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

REFEEESE

P_4.4.8
495
49 ] //
4.85 / ‘/
s AN
2 /1
Z2 pd //
OI 4.8 /r r
3 rd //
> ] /1 L/
4.7 =
’ LT | L=
- ] "_/
_.—'-'/
47
465

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

—VDD=3V —VDD=5V -——VDD=5.5V

HHERFH

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

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

REX s EE{E

P_4.4.9
4.79
] /
4.74
] //
= 4.69 Vi /
e
N 1
3 AV
> 464 1A
e
111 1/
1 L7 //
ey
4.59 7
-
454
50 -30 -10 10 30 50 70 90 110 130 150
Junction Temperature [°C]
—VDD=3V —VDD=5V -—VDD=5.5V

21 1.0
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CLE94110ES
FIERERER
SEHBEESE I EX T BESE
P_4.4.12 P_4.4.11
22.8 23.6
227 235 /
/
226 //// 234 //
225 pdar.
_ // 233 / /
> / / 2 /
=224 w
z T 7 & /| /
S AV 6 232
! YAy, I 494
g 223 ramns > /1 /
<]
> / / > 23.1 ,/ Vi
/| Ay
22.2 v / /
221 / AV
L— 7 L1
2 L L1 29—
- :
21.9 2238 ]
-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 EEBE i vDD BrER & {1

P_4.4.14 and P_4.4.15
2.68

2.66 ] I/

N
[=a]
>
AN

VDD threshold [V]
&
N
\
N

g
=)
o

258 ] =~

2.56
-50 -30 -10 10 30 50 70 90 110 130 150
Junction Temperature [°C]

=—\VDD POR =—VDD POffR

HHERFH

1.0
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5 FaiR
5.1 EBiR

CLE94110ES BRI EIRMNG M, 2510VsilVooe FAFHILAVs 8B , VS EZE 12VIEEBREH. Voo
FAF R34 1/0 2N ERIS R 2R AR,

Vs Voo BBIR B EIRIIAY, XIF—RK, HVHIBEBRSEH T, BERRPFENESNEERSE
xE, FAit, —BwItE, RAMATUKSEET, TEERFERRIEES

Voo EFHBEBI Voppor BY, =fAMNER LRSI (POR), UTELEBBIHIMAK IC. FrENEBEENEIRERE
Wk, HFEmEEREXE (EEE) .

BIE— 1 EEBEEN—1 100nF ERRBRAIGEEISMFHVEIRSIMNE, URESIIARIMER
MEY B FR A RE(EMC), HEEBARNRTHMET g1, LUBGLE vs BEBIENRATEE. L,
BNTE Voo IR | B EER BB S,

5.2 BEERER
5.2.1 IEEERER

BT EN NIRENS BT, CLE94110ES HAERER . FEBERT, BEARLTHERE,
Bl RAEET LUED SPIHITRE,

5.2.2 AKRERIET
BT IZE EN BINIKEETF, CLE94110ES HAKERIETN. EN I ANBEBRIP FHIEFE,
ERRIER T, FAEBHEEAEIYXA, SPIFEFRAE (L. BIRHEHEREE ot o oo

5.3 S(1TAH

CLE94110ES B AT EfiIfit k179!

Voo RIEE AL :

MR Voo BFRIEEEVovrors W SPHEORTIETLIE. MFINRERIGIRIER, BEASHEENR, W
HEW KA, —BVop BEBFESTFTREREVorer , HFINEERM SV, SRS NPOR (UE L
(T£SYS_DIAG1HGlobal Status RegisterFHINPOR=0) o

EN SIBIE{i:

NR EN SIEMRHIEREFE, ZERNERBRES, SIHEHNKERI

—BCLE94110ES A FIEEET (EN=1F; VDD>Vooeor) » NPORI (NPOR=0) BIEIREEME

s

HIRTFH 23 L0
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5.4 RARMELRIP

CLE94110ESEBINB RIRMRIP, ERRMEBERT, FHEHENER-_RERTARSE, SHEAM
MBI R EBMAVIEEREAT) (ke), HERZIREMIFHINFET A, Alt, BINERRIRMERP ZRE
(BEA4) .

a) G_N_D b) VBAT
;DRP

~==="""T=="77 I CSZJ_ CsJ_—.
! I I |
] A | I " I
: HSx _ | | ! HSx _ |~ I

I |
! I | |
] I
| 1+ OUTx ! p——+ OUTx

I |
| I ! ]
E LSx JE} ! i Lsx |4 :

I ]
b [____1 R I

IrRB
L ]
VBAT GND
E 4 RIRERP
HIRTFH 2 L0
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6 vt

6.1 TheEWiEA

CLE94110ES MI¥#imib A FIKsh Bl A, XLt A LUELRIKE, WA LUEESPIBRAPWMT o
NSRBI SPIELEIKEN, BIU0HSL M L2 FIXKEhEENIRY, MIN&LIXELL FEZINAISPIHES :

+ BUEHS1: HB_ACT_1_CTRL ZH7Z28FRBY{i HB1_HS_EN

o BGELS2: HB_ACT_1 CTRL ZH7F289A9NI HB2_LS_EN

6.1.1  ERAPWMAIEFHE(E

CLE94110ES HIFREH RIS IFPWM #21E, SAIBERTUFARIRchER MR (FISNERERIEN) B
BILAIRENEBPE AR (BIS0 LED ) » BN FHRERZHE=1 PWM BE, S MNBEHEHRIINLT
EbIRE, HPHERRSf, SNEEH —FTHHIRZ =PWMESIMZIED, B 80Hz. 100Hz 1 200Hz
LEINEEEISE RN A B FREITHIEM A EET, REBSIIIEE RIERNPWMIRE,
EFREF T PWMIRIERRIE], ATLURIBREEMPWMESIMEM ST, WEREEBEEN LR
PWMIETTHR#% 5 5 o L BB PwWMES R £ B9 E R

LEABEVAHE, B SPIEREHWMNERLE, —HEBRRERESTEEPREANER
E. BINGE AWML,

AE R L XTI FHS FILS B ST E[ A F K -SABATEItDHL + tDLH 2 /], 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 ‘015’ 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 ‘01¢’ Bit ‘10’ Bit ‘115’
PWM Channel 3 PWM_CH3_FREQ_n (n=0,1) |PWM_CH3_FREQ_n (n=0,1) |PWM_CH3_FREQ_n (n=0,1)
Bit ‘01¢’ Bit ‘10’ Bit ‘115’
BUBRFM 25 10
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6.1.1.1 RMEHME

ElsET T OUTIHMIOUTREN E R B RIBIA R EE. EXMECE T, HS1 REksh, m Ls2 LA
PWM ARIET1T. HS2 FAFETHE (Fw) BB E AR R, MR B EIThEE.

VS
A
‘ ‘ HBn
- {, HS2
HS1 ON | ¢ —
] % % lactlve FW
OouT1
‘ >t
— FW FW FW FW
ouT1 W—"—(Ml/\l—'—— OuT 2
) ) ouUT2 | cw cw cw cw ;
[ |
LS1 |« i H‘ LS2 PWM
| —
CW = motor clockwise
L | FW = Free-wheeling
B s ouUT 2 _EHIPWMIRIE

{BR1% HBx Mode = 00 B HSx 1 LSx ¥ FREARS (=EB) o AELMIEFARIPWMIZIE, BIXAISPIIT
GlEi=o (I

#EM 1. FrERNAEARS S — M HE

o REmER PWM BERSREREE N 00 (PWM {ELEFHXH)

¢ TEFW_CTRLEFESSHECE BRI B M ESIEE W ISR

+ TE£ HB_MODE_CTRL EHF2sRAEE N F R H 2 EtiE L8 PWM IEE

+ £ PWM_DC_CTRL FHfFesHECEPMEF HiimHA S =L

+ 7£ PWM_CH_FREQ_CTRL F 728 FiEEPWMARZR LA/Z sPWME HR

+ IBIFHB_ACT_CTRL HF1F28HHY HSn 3¢ LSnRBUEFR E UPWM IR IR SHAVEE

¥ 2: AARIEHFFREFINVRESHEER. ESIREERAY HS 5 LS R BE
o BFTIZRY PWMIBESTEELE A 00 (PWM ELEFHXH])

o TEFW_CTRLEFESHECE BRZ R B M S E W ISR

+ 7£ HB_MODE_CTRL F {728 /A E W F75 H 72 Boid S /Y PWM @i

+ TEPWM_DC_CTRL FfFssPECEMEF b &=t

+ JBIHB_ACT_CTRL HF1F28HHY HSn B LSnRBUEFRE UPWM IR IXSHAVEE

+ 7£ PWM_CH_FREQ_CTRL &F 728 FuEEPWMARZ LAZ ZPWME HA

NAFRER PWM IREREEIRAEFIEREE, Fla0, MRBET S@EH NE D E T PWMIE
B, BiEFETENEER, BEPWM_CH_FREQ CTRLEFH/HEE TMEERA “00” ( PWMIELEH X
)

HIEF 2 Lo
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WHENHESZEERREENRET, AEFHRNENHNRZEERRER. XEBAEMER
#R

HORTFH 2 L0
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6.1.1.2 LED#ER (7]i%)

iR OUTL #1 OUT2 i&it AR E M IR R AE, BHIU LED, SiABEHSIFIHS2EE T
ECAY £ 2 FF B EMEAS I BB R AN AR G RO BT i8], E 1 IS ILEDF R R E . ES I FW_OL_CTRL
ZF7F25AY OL_SEL_HS1 #0 OL_SEL_HS2 fil, JFHS1ZXHS2IZE NLEDIRNSIENIR osonHFFER A E T
AN B, ERWE 6 FT/ROUTL IXEHLED » TELLECE T, HS1 LAPWMIRTUIRES, T LSl &hF{EA

Ko

VS

HS1PWM | ¢ #

ouT1 [

j} \X

6 OUT 1 EIPWMIRSE

{iR1% HBx Mode = 00 B HSx #] LSx ¥ FREFIRE (=) o BiINAISPHEHIFESUWT:
v REEAEEEEIRE 00 (PWM ELEH X)) LR PWM FiH,

+ 7E£ HB_MODE_CTRL FZ28H AIEE N HS1 5 HS2 ¥t £ BLiE H A PwWM iBE

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

+ IBIIHB_ACT_CTRL FF28HRY HS1 B HS2RAUETR E LIPWM R T IK5hRYEE

+ 7EFW_OL_CTRLE 1728 FRIHS1HS20( BB 7 o B FF B& 40 M) (B

+  7£ PWM_CH_FREQ_CTRL HF1FasiEEFEPWMIS SHZE U FIEPWME HA.

HIEFH 28 Lo
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i
62  RIPSILHT
CLE94110ES AC# SPI#E 0, AFIEHIFISHr IR nn23 RIS
ZBFARERIFPIIEE, SEMHLLEICEUTEDNERNBFER M THEF, WEBERSEIANEETIE
BLEEE. FRIFDIEEHIFAESESITITMIRIT.
TERELET CLE94110ES 23PN EMNHPERZ M. FIFNEIFRMERS,
rR7 MR s iE B4
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-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
shutdown SYS_DIAG_1: Global Status 1 shutdown control bits
register and latched. remain set despite
error, however the
output stage is
shutdown. Clear
EF to reactivate
output stage.
IR 2 1.0
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R NP EREEE (5)

Fault Error Error bit: Status Register Output Output | Output and

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

behaviour mechanism |[state |recovery

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

supply SYS_DIAG_1: Global Status 1 shutdown control bits

failure due to register and remain set despite

undervoltage automaticall error, however the

y recovers. output stage is

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

Power Latch Global error bit 4,VS_OVin All outputs |High-Z |Half-bridge

supply SYS_DIAG_1: Global Status 1 shutdown control bits

failure due to register and remain set despite

overvoltage automaticall error, however the

y recover. output stage is

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

HEFMH 30 10
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6.2.1  FRRR%AIH B BIREH

BIAF R AT RIPTIEE, RO X EEXBIRERRIFIIEE,

MRF XN EBLE RN Elso , BAFERAFXIEHNT RS —B1aNR/=E,
SRR BTIERES Bl LR EFABEHEE Y , ©EZRRRERE L IR, TmXBriERas
BYEIERfE, SRMITIRFXWHEXT, HBRAIHEA HBn_HS_OC Y HBn_LS_OCH#REUHBiTE.
NE7 MESTREZI¥E. £FIREEFE SYS_DIAG_1 FEESMNERBHEMEN LE BWENL, U
EFNAREHITEIRAE. REREARELD, FXMNEFFEARS.
ATMERFRHAXNEBINE (MBI RFEERXEERIIHRERSNAREN) , EHISREIERRE
PORS T EISTEIRN, UERBCERRENTX.

VS | hs |
A

ON | s ! - I
)_}: Il |LIM7HS_ ISDiHS l

OUTn Hso_ps b
| Short to GND

[ 1
)_

L > ¢
Short condition on High-Side Switch
7 =IO X ——5E R R R
ILS
A |
ILIM7L5 T —e——— | -
ILIMﬁLS_ISDJS I
ISD7L5 - e e e o e e G G G G G = — J -
|
|
| |
| |
— - >t
— ! tdSDfLS !
Short condition on Low-Side Switch
8 il FF X ——5E R AL SRR
IR FA 31 10
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B
&8s BCBRINERA X R ESRERNNEFHNRETESRE
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
N (corresponding
HBn_LS_EN half-bridge
deactivated)
Status SYS_DIAG_1: LE 0 0 1
Global Status 1
Status SYS_DIAG_x HBn_HS_O 0 0 1
where x=2,3,4 C
HBn_LS_OC

BIEF

32

1.0
2020-09-29
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6.2.2 X B

TEHRF, BERSEMNELNEAXFERANTE”, NUBRRXER, XE@ITEIhEREHIREhR
FINNGERRSLIEY, MMEFFA—INNRREEXFHASFIFRENNNREEEF B ZE~ETEX
Btal, FEEKEYENt ou Mo, WNE 9 ZEHISFIE 10 EHIFR, UBRAXMELSHEES, XeJUM
IR ERRFBEEM

CSN

v

Case 1: Delay Time High Side Driver OFF

Previous State = New State T VO‘L‘JKHSX V]
HSON = HSOFF | e
80% Y}
tyorrH
LSOFF 9 LSOFF J OFFH
1 20%
1 GND .
. " Delay time HS OFF
Case 2: Delay Time Low Side Driver ON VOUT LSK V]
A
Previous State—> New State
-~ Vs
HSOFF - HSOFF H =
4
H Lt
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 LS
Previous State > New State A "
-
HSON —> HSOFF JH
y VS 80%
Low-Side 3)
ISOFF = LSON _ on e, v,
delay time
— GND = >t

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

Elo FHrthF K<y E——SaRELnFEiR

HIRTFH 3 L0
2020-09-29
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CSN
T >t
Case 1: Delay Time High Side Driver OFF
VOUT_LSx [V]
Previous State > New State
HSOFF - HSOFF J VS
80%
1)
ISON - LSOFF Ji , taorr"
-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 Vs 0%
] taonr?
LSOFF > LSOFF
1 L GND 20% > t
T 2 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 T VO‘l‘JT,HSx M
HSOFF = HSON ]
VS s
High-Side +t 3)
ISON = LSOFF ] ON taonm + oL
1 delay time
20%
L = GND t
* HS ON delay time with dead time ; LS previously ON

S
g

10

BIEF 3

AT L T X B —— (A B R A 4

1.0
2020-09-29
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6.2.3 aEsE

WREPER T RELRR, RERITBERIFNENRES XETEEHTTIHR. WR—
FRBANEEEE, WEEMEL, TPWE(L

FRRUEIRTS

(infineon

TRENRE

ZARMFNHEREe@EE SPl iEkR. EibRNER

WR—NIHLZNNEREERSBZREXMTEERE, FIERHBSHENBEXAARSE. SYS_DIAG_1: 25

’iklu\ 1 EPE,‘J TSD 1_L %&%1—L0 Fﬁﬁiﬁﬂﬂf%?%f"'ﬁﬁ'{ku, E:ZE TSD 117?&5%5';%0 ’4’5 o

ATMERFEAXRNERETEE (ETERFHEERNERT, HERERSHAFER) , HiThlgsn
ARRESFFERPTOSEIENL, UENBERNAT X,

Tj
A
7}50
T
Vourx
A ) Output is switched off if
ON [ Tiso is reached, can be
reactivated f TSD bit is
ngh i deared -
no error v
TPW error bit
High -
TPW is latched, can
be deared via SPI
Low ) »
« ”
no error
TSD error bit
High
9 TSD is latched, can be
cleared via SPI
Low ) »
no ermor
11 F2R/ITH
35

BIEF

1.0
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i
&9 AGERNIhERA IS BB RNNERMRSTFFZSIRES
Ti<Tiw ;> Tiw T;> Tisp Ti<Tiso~ Tiuvs
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 = FER R & < Ui
IRV FVoo B ESIE, LUBFEIRERE. Vs BREZRNREMITEBRNSE, MV RNZERE

(EP: ke

6.2.4.1 VsR[E

WRBEBEBEVEEXMBEW oA T, FIERHEEHSXA, BiBEERRIFTEAREF, AT
SYS_DIAG_1: Global Status 1 IREFESSFN Vo RIERFENL VS_UV, BHEBUHBIF. NRV-EBXLE
AHAEIFBREV B, THREEENEE. NERR VS_UV BPEN UG BRE R B T NAE
o WE 12,

6.2.42 V. IE

NRMHEBEBEV EAZIKETEBEY ov oA L, MABBMBEAESI KA, , IF SYS_DIAG_1: Global
Status 1 REFFHEFH VaIEHFREAIVS_OV, BHREBUHDIF. MRVEBRTEFEEFBEEY o
onEfE, IWREFEIAE. NIERRVS_OV R UMIES EBERE R INATFE. WE 12

6.2.43 Voo R[E
AR vDD BIEHEIRIEEXREBE Voo ror A T, M SPHEOEABIIE, FH CLE94110ES BFFHNEMLR

[[a%Ye]

R WA, BEEEXAZSEES. —B VB ES T REBEVrrft =T RIEE (L
—HBCLE94110ES A FIEFEWRIL (EN=F; VDD>Vopror) » SUEHIEIINPORNAL (NPOR=0) 7E
SYS_DIAG1 HiR&,

HIRTFH 3 L0
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V.
*A
VOV HY
Vov o +
| Vovon
\ X
VUV HY
VUV OFF | f VUV ON
' v ' y "
Voure Output Voure Output
A reactivated A reactivated
ON ON
High Z » HighZ » t
SPI command : SPI command
VS_UVerror bit Clear SYS_DIAGT VS_OV error bit Clear SYS_DIAG1
Y A 4
High T High T
Low »t Low >

12 Vs REMEEFRH THRMTA

6.2.5 T

F iR SN AEL A R E R EBCEIRSEREB A M E A F B, AN RIEBUERIFF KM E 62 F R
BT A HFF BRI R Bl BIFEEE Voo, NABRZBIERFERL HBn_HS_OL 8% HBn_LS_OL & B I H i
7o ERIREZF1EES SYS_DIAG_1: Global Status 1 FRIEF/HAEHMIEN LE LW ENL, LUEN AR
HHITHIREME, Am, FiFEEEREFRERES.

HIEHIBS A IUEREROR S T FE2SPHBPEN, UREABARESNAEEREHEK,

=10k HS1 # HS2 B &t AT NILEDSA F I AR REMIR . HS1H HS2 BWEBRF A RIK
BYFF & T2 2 EB R BB ISR AT 8], ml@idiTHIZEF1F28 FW_OL_CTRL PRISPIHTITECE,
PWMIZ{TERIE], TAEiFFRRQ NI R, FHEEETHERNIIRRIRESSEFSTAT R,

HORTFH 37 L0
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BRITIM&IEDO (SPI)

7 BiTIM&IEO (SPI)

CLE94110ES B A& 16 i SPI &, AFMmBIEHIFIZH, TR SPI Y. 1ITHIFREFTFEs.

7.1 SPI R

16 U BEAYFE G N ET BN SDIIREY, ZEUIBMAN SHITHI SR AR Shia tSCLK BF, 7E
CSN FBEAHAIE], SCLKAMAREBT (BFhiRkME=0) . SPIBEMANL: HIUFTERHNRE

EFE— sPI AR SDO Gt (BRE19FIE 21), LA WIMACSNEREY, ZRARSR, KB

FEH. HCSNRAMNBBFEEZESBFE, BIRNNFRHIRIBREHITHT, LAYSDOREBIIRES
PEZS, MMBEMSDORLMEMMER, SDIFIRSHESCLKE N TIHARNBANST TS, SDORKRETE

SCLKEYE EFE (ClockPhase=1) it &F 728, CLE94110ESHISPITMYRAMII MIECENHTE
%, FHEHESATABERMYAISPIZSE,

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

CSN ] R

4 time

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

|
| |

soik i RRRRRARRARRRRRRRR i 10t .
| |

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

I Actual status

SDO

SDO will change state on the rising edge of SCLK signal

El13 sSPIBERRNEF (ER: SHEFSMARMEL, AXEPFRRNLsBHIMSBIIRFHER)

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

HIRFH 3 L0
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BRITIM&IEDO (SPI)

L

EN EN

sp —QQUUORO——— s

L_

%

A) SPI message ignored B) SPI message accepted

14 M EN ERBRIE R SPLERRYERILETE)

tiead tiag fesun
rpCLK O.SVDD
CSN
\_0.2VDD
tsoLkn tsok
H
0.8Voo
SCLK N\ /
N -—r 0'2VDD
tspi_sewp tspi o
/ L 0.8Vyp
SDI / . ,X\ 0.2V5p
fenspo fuasno foisspo
h h Y VA » y 4 O.SVDD
SDO
v 4 IX‘ IX‘ 0'2VDD

15 SPIFIERNFF

7.1.1 LRBIRRE
L FHEIRIRE (GEF) 1 SDI L EFEERES ZBIZIEE A STE CSN TG E—PSCLK EAGZ i8]
B9 sDO kikE (B 13) . WMREMEIHIER MBI LEBEAL (POR)IKEZE, M GEF Efil

JE: R TEREFERTEHEETL T, FrEEAERISDI 5IBITESPIIIA4LAT (TECSN FREGRIE—T
SCLK_EFABZ18]) BT EF

A LB TESE SPI Bt EhpX FEY1E )7 FiLEX GEF RiEZ CLE94110ESEH[ M MEIHKFE (BE16) -

1.0

BiEFM 39
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BRITIM&IEDO (SPI)

(infineon

| | ‘
: : time

SCLK 0 ! i
| | time

sDI 0 l l
i : tim;
DO High Imeedance :<Global Error Flag>: High Impedance )
: : time

16 o BN ¥ERAITEY sDo 1T 4

712  2RNRSEES

SDO EERMBI/\ SCLK AHINE X2 BIREEFFER. ZEFFHRM T R HFRESHER, FrEK
PEERSELRFTHIRS:

+  SPITMYEEIR (SPI_ERR)

o AEERR (LEMD) @ AFFAR (oL) MR (oC) MFEZEIMZENEELE

v VSRRE (VS_uvfi)

«  VSHE[E (VS_OV i)

+ LEEBEfI (NPORI)

v REXBT (TSD i)

o BEZ (TPw i) EWE 771 E,

pr N EFE RGBT /G KB B 7 es FIFNPOR SMF MU AIZ A" GEF = (SPI_ERR) OR (LE)
OR (VS_UV) OR (VS_OV) OR (NOT(NPOR)) OR (TSD) OR (TPW),

TRETR T HEEERNSEFFEEN2RERMTIENRET .

10 2RREFEFSENE/HERITEPR S HIHRIE

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

BiEFM 40 10
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R10 2EREFFHENHERTFE PR SHIHIE

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 1E (LEET/E) 770, Rt GEF HIZCAEHT 10

7.1.3

SPITR N SRR

SPI E2HREFFSEPFER 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 MAEEBEFRREHAG (LABT ML FHME—L, SIE7.25E) KRIEENIL

v FPREWRER, RE—MLFTHHLABTARIEENL (BIET.38)

v RMEIEEMRME IR (WE 17 ER 2 FER 3): 1 CSN EFHUAR TRSARAE, MANSMES

[T
jj =]
Y=o

HNHRSPIEINIES

o TECSN FFEBZHI, SCLKATURIFMETEE Dteer, FHETE CSN FIEBZEMTIRIFRET tia
o TECSN EFBZHT, SCLKATRIFRETF, E/Dtw, FH CSN _EFAZ G R teen

HIEF

41

1.0
2020-09-29



CLE94110ES < iﬁneon

BRITIM&IEDO (SPI)

Case 1: Correct SCLK signal

Correctincoming clock signal Correct clock during CSN rising edge
CSN :
time
teer | tiead fiag |teeH
x> P VEEY
SCLK RiRaRARaRARARARARaRARARARARRIE: :
time

Case 2: Erroneous incoming clock signal

CSN
I tim;
ISCLK is High with CSN falling edge
SCLK WHHHHHHHHHHHHHH _,
ime
Case 3: Erroneous clock signal during CSN rising edge
CSN [ .
Clock is High with CSN rising edge! time
soL RaRaRaRdRaRaRaRARaRaRaRaRaRIRil :
: time
17 B AR M £ iR
BiEFM 42 1.0
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BRITIM&IEDO (SPI)

7.2 BEHMIIMNEERISPI

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

Microcontroller CLE941xy_1 CLE941xy_2 CLE941xy_3
SDI SDO1  SDR2 SDO2 SDB SDO3
— i — iy —L T
% _I5 é J5 é L 5 - |
ol |3 3 3
MCSN1

MCSN2
MCSN3
MCLK

MO
Mi

A 4 A 4 \L Y

A

18 BEMIIMIEER SPI

BRSPIBEU— MU FT G, FERE—EEFT (B 19), HEFTHREERUILTISEN'L
HIHEFFIHERE |

o IRUEREY: FREIRE (OP i =0) 3i%/5 (OP i =1), K& R (OP fiI =0) FiKEY & 7EFR(OP fiL = 1),
« BfrEFEestut (Ale:2])

RE—MIEFTA (LABT, HUEFTHY Bit1) HFUREN 1, FANKRERFEELSE,

I HIZSTE SDI L AEMALF TS, SDO %3 GEF 12 RIS E 1728

SF—MEIEFT (Bit15..8) AFEEFHHILE CLE94L10ES FIREE R,

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
LABT
SDI 1 -1 A2 A3 A4 | A5 | A | OP DO | D1 D2 D3 D4 D5 | D6 D7

Register content of the selected address

LSB Global Status Register Data Byte (Response) MSB
0 1 2 3 4 5 6 7 8 9 10 | 11| 12 ] 13| 14 | 15
SDO | o |TPw | TsD |NPOR|VS OVlvs UV| LE E;'ﬁ oo | o1 | b2 | o3 | b4 | D5 | pe | D7
Timg
LSB is sent first in SPI message
19 BEIMIIMNECER sPI EEER
Mot PR I o7 455 M (SRR ) 2R BE B IR BN SPIIE S N I U F FESMA S, WE19,
1.0

BiEFM 44
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BRITIM&IEDO (SPI)

7.3 WTeEiRIE

CLE94110ES =5 ABMEE SPI hNENEEHITR L EIRF. BTN E CLEYM1xy RIIFH =1
FENREREGFECE (WE 20) .

Ftsat (FRic7 MO) EREEIMAML SDI, E—TMAL SDO EREZIT— 1M SbI , FER— ik, &
RE—TMEY SDO FEZEFIENBMAN (M) LUIASSPIETMRIFER, EHEBREER, Fizhl2sE
R8N RIEESCSN MBS S SCLKRIERISARISPISE, XM MESHITEREISITMNIRE.

FUECES, ENAaHAIUR TR 2SIt T EEF 15

v FTEMIFTRAEELE:
- BRAEMUFI 1 (BF CLE91xy 1) , RBEAEMUEFTI 2 (BTF CLE91xy 2) FE......
- RE—MUULFTE LABT (L4 ZUR 1, TFFEEMAEFTH LABT 414 0

v FIERIIEFTERTER, HEFHEAMSILR: BAAEMIEFT 1 (AT CLE%1xy_1)
AERIEHIBFT 2 (AT CLEY1xy_2) fRILSEH. ...

b TEFTEBIETY (ARIFREAERTL) T, F—NCHISDI F/BILAIIES, TESPIMFFLERT (T
CSN TEEAHIE —TSCLK LFAEZ/E]) BTEMMBFo XERNFEAERIEFFHIG T /5
IR AT B i E FE L DA

FiaA M) 5HEEPRE—T8B40 SDO HEIE, ERBEW:

v FRE2BREIRITE (GEF) FUZESAS, IFSPImiEiast. BICSN FREEME—1 SCLK £
FEZiEH.

+ GEF MEZHEHASZEBIRMERINFHYINERRETEFSR, MaiEH, M EXRIIFTEEIRGE
— I RENERRETFSE

v —BREKIIFE2RREETESE, M MSRRAIREFZEW S8R0 F0E0EF T AR X R A 6 52
FT, HM0, MNRFHEER=EIREAEM, MIEEISDOTKCLEY1xy_3, NIEMNEHLIZEI
CLE941xy 3MIMMNF T3 (X FHUALFHIFHBUEFT3) , ABRIEUCLEMIxy 289 F 52,

BRE1EUCLEY41xy 1M F15 1,

E21ET T B8 & =1 CLE941xy R 52 4HAY SPI i,

HIEF 45 10
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Microcontroller CLE941xy 1 CLE941xy 2 CLE941xy 3
SDH SDO1 SDI2 SDO2 SDI3 SDO3
MO [—>L -7 A iy
=z Jx zZ X pd N4
- — 1
81 13 81 13 813
MCSN 3 >
MCLK >
MI [

VY

=] 20 CLE941xy R I G THHNHFH EHEHEIE G

MI=SDO3 OR .

cEPi XcLosAL sTATUS 2)(GLOBAL STATUS 1

X RESPONSE 2

X RESPONSE1

SCK g Ka CLOCK CYCLES X' 8 CLOCK CYLES x 8 CLOCKCYCLES X 8CLOCKCYLES X'8 CLOCK CYCLES X 8 CLOCKCYLES )
T 1
: |
. | _
CSN |
I I I
i | LABT=0 LABT=0 LABT=1
| I
MO=SDI1I ‘( ADDRESS BYTE 1 X ADDRESS BYTE 2 X X DATA BYTE 1 X DATA BYTE 2 X )._
! : !
SDI2=SD0A | : |
—( o XGLOBAL STATUS 1X ADDRESS BYTE 2 X X RESPONSE 1 X DATA BYTE 2 X )—
] T ]
I i !
$DI3 = 5002 ! T\ :
_( i ]ZXG LOBAL STATUS ZXG LOBAL STATUS 1X X RESPONSE 2 X RESPONSE 1 X )—
1
1
1
1
)'_
Tin}f_z

=] 21 5 =1 CLE941xy R FI2Z 4 sPI 1

S82MEMINEERM, FTLUEETE CSNARBTF BRI FHEARRE, REME 2B HEIRRSAIEE

HAES, RIEE—IHE CLEYM Ly BENFIHERYE (B 22)

HIEF 46
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BRITIM&IEDO (SPI)

SCLK

HiZ

g
o)
m
I
. X
N

|
|

HiZ :/T)L
'\ GEF1/2

SDI3 = SDO2 =3

GEF1/2

wn

O

o

I

w

w)

| |9
@
m
a1

~N N -

T I
| |
| |
MI=SDO3 /R HiZ ! OrR N\ HiZ
_< GEF1/2/3/ \ GEF1/2/3

Time

L

& 22 1N H CLE941xy SR EARMMNFEEPNEET T sCcLK N AN B EIRINE

AR RLESPIINFE IR, BIWIR T F BRI BT IRFET0, AJERIRETEIZFEAET
F—TEEHAISPI_ERR (77 (BHSPI_ERR FIEZ1¥1E, 1EZHNFE1IIEMBIIE) » HFX
FIER T, R AT TERTF ISP E/ S R, B, WRF LIRS
IWEIRESPIFE IR, EKITUHT B 5 1725 B

7.4 SPLHESHHEMNRESTERTK
MREZREHIEFNZE EIRE—TMHBEFTERT CSN EFAZIE]) REKIE, ZBESTET—
A SPImifpiReE (BE 235895 61) -

SCLK o ABCLOCKCYCLES X 8 CLOCK CYLES XX)O\ A8cLockcycLes X 8 CLOCK CYLES XXX)
| M T -
. | i
[}
CSN ! I I I
| i End of the New failure | d i !
| i address byte  detection | | | Read status byte !
: : ! ! ! corresponding to the failure |
I | 1 A |
: ! l l i i r \ :
| ) \ 1
s, K ADDRESSBYTE X DATABYTE m : A ADDRESSBYTE X DATABYTE m
| ' i 1 i 1
| | ! ! 3 i
| 1
SDO i | Failure is NOT notified in this SPI frame | i Faf‘lure notified in the new SPI frame |
! ‘ A i ; I A !
{ ! 1 | } 1
[ : [ | R

GEF X GLOBAL STATUS X DATA BYTE )i

—'( GEF X GLOBAL STATUS X DATA BYTE

23 HEFTEHIEPRETFTEREL - IR MNEE B
HIEF 4 10
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BRITIM&IEDO (SPI)

BIETESPIMABIRS HFR R EEN, LHETRNMNBERGm<SHE, BASEXREMES. Fu:
v IR SRERSEEELXIRMAERFES

+ CLE94110ES I HUEF HHAELNEIFEER R, ZBEABEEBIFRSHEFRFIRE
RNBVBRIEIFRBES, LUBHMITH 8 A LAITE/S 8L SPIm RSB R =,
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BRITIM&IEDO (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 A}
LSB Address Byte Data Byte MSB
0 1 2 3 4 5 6 7 8 9 10 11 12 13 14 15
LABT| A2 A3 Ad A5 AB oP
SDI 1 a1l %= = %] = X X X X X X X X
Overcurrent failure detected on HS of HB 1 during the
transfer of the address byte Target status register : OC error of HB 1-4
* f A Y
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
Sbo o | Tew| Tsp [NPOR|VS ovlvs uv ';E 2';% Eg orf D2 Eg E; 505 Eg' Eg

HB1_HS OC reports the new
Overcurrent failure on the HS of HB 1
Inconsistency between Global Status Register

and target Status Register

1] =0
Load Error bit (Overcurrent or Open Load ) / T T \

does not report the new Overcurrent failure

Time

SPI frame 2 (new)

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

LSB Address Byte Data Byte MSB
0 1 2 3 4 5 6 7 8 9 10 11 12 13 14 15
LABT Ad A5 AB OP
T o 2o | o1 | o | 2o | o X x | x x | x | x X X

Target status register : OC error of HB 1-4

A
r ]
LSB Global Status Register Response Data Byte : SYS_DIAG2Z  psB
0 1 2 3 4 5 6 7 8 9 10 11 12 13 14 15
LE | SPL Do D1 D2 D3 D4 D5 D& o7
o [tpw | TsD [NPORNS OVVS UV 5 | Ere |l =0 | =1 | =0 | =0 | =0 | =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 EEEAFHREERSULRET LY, 2RBIRMFENMREFTESRZEF—BHT
5l
HIRF M 49
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BRITIM&IEDO (SPI)

7.5

SPIBRSY

SPI HF 123 HYBRSY 93 510 E 25 F1E] 26 Firo

EHFFERR/ EEFR. EREFIMINSENIRRI, i FTIRYEE 741 (OP {iI) 44

RENVRTERI
KEFFRNR/BRFES. BEREMRSTEES, Mt DS usmELRN 1", SR &R

3EY

Infineon

A

ARIZN 07,

15 | 14 | 13 | 12 | 11 | 10 | 9 7 lelsl4]3]2] 1 Jo

8 Data Bits [D7...D0] A:cf:::'ess Bits [A7...A0]

for Configuration & Status Information type

HB_ACT_1_CIRL read/write JO 0 0 0 0 LABT 1
HB_ACT 2 _CTRL read/write |1 0 0 0 0 LABT 1
HB_ACT 3_CTRL read/write JO 1 0 0 0 LABT 1
HB_MODE_1_CTRL read/write |1 1 0 0 0 LABT 1
HB_MODE_2 CTRL read/write JO 0 1 0 0 LABT 1
HB_MODE_3 CTRL read/write |1 0 1 0 0 LABT 1
PWM_CH_FREQ _CTRL read/write JO 1 1 0 0 LABT 1
PWM1 DC_CTRL read/write [1 1 1 0 0 LABT 1
PWM2 DC CTRL read/write JO 0 0 1 0 LABT 1
PWM3_DC_CTRL read/write |1 0 0 1 0 LABT 1
FW_OL_CTRL read/write JO 1 0 1 0 LABT 1
FW_CTRL read/write |1 1 0 1 0 LABT 1
CONFIG_CTRL read 1100 1 LABT 1
SYS_DIAG_1 : Global status 1 read/clear |0 0 1 1 0 LABT 1
SYS DIAG 2: 0P ERROR_1_STAT read/clear |1 0 1 1 0 LABT 1
SYS_DIAG_3: OP ERROR_2_STAT read/clear |0 1 1 1 0 LABT 1
SYS_DIAG_4 : OP ERROR_3_STAT read/clear [1 1 1 1 0 LABT 1
SYS_DIAG_5: OP ERROR_4_STAT read/clear |0 0 0 0 1 LABT 1
SYS_DIAG_6 : OP ERROR_5_STAT read/clear |1 0 0 0 1 LABT 1
SYS DIAG 7: OP ERROR_6_STAT read/clear |0 1 0 0 1 LABT 1

=] 25

AFE:

HIEF
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BRITIM&IEDO (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 F1Z2389E812{E/2AIAE /I 0000 0001 &

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.

BIEF 52
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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
w rw w w rw w ' rw rw
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
pr HFIIGERZ Y LEFETAIHS FILS [BIETRGE, BB R Bt HIRLETEFETHILS EN AT
HS_EN {725E& i, TZEERE=FKBIZFIT
BB 53 10
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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
rw r'w r'w rw r'w rw r'w r'w
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
R HFIIGERZ Y LEFETAIHS FILS [BIETRGE, BB R Bt HIRLETEFETHILS EN AT
HS_EN {729E& i, TZEERS=FKBIZFIT
BB A4 10
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BRITIM&IEDO (SPI)

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

D7 D6 D5 D4 D3 D2 D1 DO

reserved reserved reserved reserved |[HB10_HS_E |HB10_LS_EN| HB9_HS_EN| HB9_LS_EN

N
'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’.

HB10_HS_EN |D3 rw Half-bridge output 10 high side switch enable
O0s  HS10 OFF/High-Z (default value)
lz HS100N

HB10_LS_EN |D2 rw Half-bridge output 10 low side switch enable
0  LS10OFF/High-Z (default value)
1z LS100N

HB9_HS_EN |D1 rw Half-bridge output 9 high side switch enable
0s  HS9 OFF/High-Z (default value)
1z HS9ON

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

AFE HFIFERZ G LEFTATHS FILS [FATECE, R B . IR EFTHILS_EN ]
HS_EN {Z25E 11, TEIBBES K BTIZF 1o

HIRTFH 5 L0
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BRITIM&IEDO (SPI)

HB_MODE_1_CTRL
P ERNER L (k= T5[0P]110 00[LABT]1:)

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

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
GERE BXPWMIRIERIEZ 158, EH56.1.1E7,
IR 6 10
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BRITIM&IEDO (SPI)

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

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

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
GERE BXPWMIRIERIEZ 158, EH56.1.1E7,
IR =l 10
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BRITIM&IEDO (SPI)

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

D7 D6 D5 D4 D3 D2 D1 DO

reserved reserved reserved reserved |HB10_MODE1|HB10_MODEO| HB9_MODE1l | HB9_MODEO

'w w 'w 'w w 'w w w
Field Bits Type Description
reserved D7:D4 rw Reserved. Always reads as ‘0’.
HB10_MODEN |D3:D2 rw Half-bridge output 10 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
HB9_MODEn |D1:DO0 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

ARE: BXPWMEIEHIEZIEE, ZLF6.1.1E7,

HIRTFH 58 L0
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BRITIM&IEDO (SPI)

PWM_CH_FREQ_CTRL
PWMIEE M EHE (11> T5 [OP]011 00[LABT]1:)

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

00s No modulation (default)

01z Modulation frequency 15.625kHz
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) 00s 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) 00s 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

AR BXPWMERIEHIEZI5E, BHF6.1.187,
HIRTFH 59 L0
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BRITIM&IEDO (SPI)

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

D7 D6 D5 D4 D3 D2 D1 DO
PWM1_DC_ | PWM1_DC_ | PWM1_DC_ | PWM1_DC_ | PWM1_DC_ | PWM1_DC_ | PWM1_DC_ | PWM1_DC_
CTRL_7 CTRL_6 CTRL_5 CTRL_4 CTRL_3 CTRL_2 CTRL_1 CTRL_O
r'w w r'w r'w w r'w w w
Field Bits Type Description
PWM1_DC_CTRLn |D7:DO 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
AR BXPWMIRIERIEZI15E, ENF6.1.1E7,
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
r'w w r'w r'w w r'w w 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
FRE BEXRPWMAEEIERIEZ 15, B F6.1.1E7,
BT 60 1.0
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BRITIM&IEDO (SPI)

PWM3_DC_CTRL
PWMIEE3 T LLECE (3uhlk=75 [0P]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
r'w w r'w r'w w r'w w 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

SARE

BIEF

BXPWMERIEHIEZI5E, BHF6.1.187,

61
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BRITIMEEO

FW_OL_CTRL

(sP1)

HS1., HS2£EMBCE K fa HFFREHEMIIEE (3hhtT [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)
1lg  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
0z Passive free-wheeling (default value)
1ls  Active free-wheeling
FW_HB3 D4 rw HB3 free-wheeling configuration
0s Passive free-wheeling (default value)
1ls  Active free-wheeling
FW_HB2 D3 rw HB2 free-wheeling configuration
0s Passive free-wheeling (default value)
1lg  Active free-wheeling
FW_HB1 D2 rw HB1 free-wheeling configuration
0z  Passive free-wheeling (default value)
1ls  Active free-wheeling
OL_SEL_HS2 D1 rw HS2 open load detection current and filter time
select
0s  High-current mode (default value)
1z LED Mode (Low current mode)
OL_SEL_HS1 DO rw HS1 open load detection current and filter time
select
0s  High current mode (default value)
1z LED Mode (Low current mode)
ERE BXPWMIRIERIEZI15E, EHF6.1.1E7,
BB 62 1.0
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BRITIM&IEDO (SPI)

FW_CTRL
ENEERACE (it T5[0P]110 10[LABT]1) &
D7 D6 D5 D4 D3 D2 D1 DO
reserved reserved reserved reserved 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°.
reserved D5 rw Reserved. Always reads as ‘0’°.
reserved D4 rw Reserved. Always reads as ‘0’°.
FW_HB10 D3 rw HB10 free-wheeling configuration
0s Passive free-wheeling (default value)
1z Active free-wheeling
FW_HB9 D2 rw HB9 free-wheeling configuration
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

ARE: BXPWMEIEHIEZIEE, ZLF6.1.1E7,

HIRTFH 63 L0
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BRITIM&IEDO (SPI)

CONFIG_CTRL
234+ ACE (il =75 [0P]1110 01[LABT]1:)

D7

D6

D5

D4

D3

D2

D1

DO

reserved

reserved

reserved

reserved

reserved

DEV_ID2

DEV_ID1

DEV_IDO

Field

Bits

Type

Description

reserved

D7:D3

Always reads as ‘0’

DEV_IDn

D2:D0O

Device/ derivative identifier

Note: These bits can be used to verify the silicon

content of the device

0005 CLE94112EL/ES chip
0015 CLE94110EL/ES chip
0105 CLE94108EL/ES chip
0115 CLE94106EL/ES chip
1005 CLE94104EP chip
1015 CLE94103EP chip
110greserved
111lgreserved

BIEF

64 1.0
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BRITIM&IEDO (SPI)

7.7 SPIREFFE
IEHIEFSRE—MR/BRUR (ZNET.55):
v REFFRHPORE (PORFHB[BHENIFHIAZ) 79 0000 00008,
o — D16 USPHECHANF 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

HEFH 65 L0
2020-09-29



CLE94110ES

(infineon

BRITIM&IEDO (SPI)

7.7.1 REFTFRENX

SYS_DIAG1
2FHIRAE 1 (HuAkF75 [0P]001 10[LABT]1.)
D7 D6 D5 D4 D3 D2 D1 DO
SPI_ERR LE VS_UV VS_OoV NPOR TSD TPW reserved
rc r rc rc rc rc rc r
Field Bits Type Description
SPI_ERR D7 rc SPI error detection
0z No SPI protocol error is detected (default value).
1z An SPI protocol error is detected.
LE D6 r Load error detection (logic OR combination of Open Load
and Overcurrent)
0z No Open Load and no Overcurrent detected (default value)
1z Open Load or Overcurrent detected in at least one of
thepower 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)
1lg  Undervoltage on Vs detected. Error latched and all outputs
disabled.
VS_OoV D4 rc VS Overvoltage error detection
0s  Noovervoltage on Vsdetected (default value)
1z Overvoltage on Vs detected. Error latched and all outputs
disabled.
NPOR D3 rc Not Power On Reset (NPOR) detection
0z  PORonEN orVDD supply rail (default value)
1l NoPOR
TSD D2 rc Temperature shutdown error detection
0s  Junction temperature below temperature
shutdown threshold (default value)
1z Junction temperature has reached temperature
shutdown threshold. Error latched and all outputs
disabled.
TPW D1 rc Temperature pre-warning error detection
0s  Junction temperature below temperature pre-
warning threshold (default value)
1z Junction temperature has reached temperature pre-
warning threshold.
reserved DO r Bit reserved. Always reads ‘0’.

AR ERREF s FHILE (L@ R0, ERB T FIEEZ BHI7 ST iR =156
Bo MIREEBIELHTLEERIFTE OC/OL AKEEN0 s TULE (I1FE BRI
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SYS_DIAG_2: OP_ERROR_1_STAT
¥5Et -4 93 REIRRA (Gthlil=75 [0P1101 10[LABT]1s)

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 Noerroron LS4 switch (default value)
1z Overcurrent detected on LS4 switch. Error latched and
LS4 disabled.
HB3_HS_OC | D5 rc High-side (HS) switch of half-bridge 3 overcurrent
detection
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.
IR 67 10
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SYS_DIAG_3: OP_ERROR_2_STAT
¥5E 5 - s I MEIRIRA (thhl=75 [0P]011 10[LABT]1s)

D7 D6 D5 D4 D3 D2 D1 DO
HB8_HS_OC| HB8_LS_OC | HB7_HS_OC| HB7_LS_OC | HB6_HS_OC| HB6_LS_OC | HB5_HS_OC| HB5_LS_OC
rc rc rc rc rc rc rc rc

Field Bits Type Description
HB8_HS_OC | D7 rc High-side (HS) switch of half-bridge 8 overcurrent
detection
0z No erroron HS8 switch (default value)
1z Overcurrent detected on HS8 switch. Error latched and
HS8 disabled.
HB8_LS_OC |D6 rc Low-side (LS) switch of half-bridge 8 overcurrent detection
0z Noerroron LS8 switch (default value)
1z Overcurrent detected on LS8 switch. Error latched and
LS8 disabled.
HB7_HS_OC |D5 rc High-side (HS) switch of half-bridge 7 overcurrent
detection
0z Noerror on HS7 switch (default value)
1z Overcurrent detected on HS7 switch. Error latched and
HS7 disabled.
HB7_LS_OC D4 rc Low-side (LS) switch of half-bridge 7 overcurrent detection
0z Noerroron LS7 switch (default value)
1z Overcurrent detected on LS7 switch. Error latched and
LS7 disabled.
HB6_HS_OC |D3 rc High-side (HS) switch of half-bridge 6 overcurrent
detection
0z Noerror on HS6 switch (default value)
1z Overcurrent detected on HS6 switch. Error latched and
HS6 disabled.
HB6_LS_OC |D2 rc Low-side (LS) switch of half-bridge 6 overcurrent detection
0z Noerroron LS6 switch (default value)
1z Overcurrent detected on LS6 switch. Error latched and
LS6 disabled.
HB5_HS_OC |D1 rc High-side (HS) switch of half-bridge 5 overcurrent
detection
0z No erroron HS5 switch (default value)
1z Overcurrent detected on HS5 switch. Error latched and
HS5 disabled.
HB5_LS_OC |DO rc Low-side (LS) switch of half-bridge 5 overcurrent detection
0z  Noerroron LS5 switch (default value)
1z Overcurrent detected on LS5 switch. Error latched and
LS5 disabled.
IR 68 10
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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

reserved reserved reserved reserved |HB10_HS_O [HB10_LS_OC| HB9_HS_OC| HB9_LS_OC

C
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’.
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

0z 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

0z  No error on 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.

AE B T /=R 1 B i E 4R 5 (B CLE94110ES. CLE94108ES FICLE94106ES) J5#FEN
HRE, EEEREIEAEN0”
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SYS_DIAG_5 : OP_ERROR_4_STAT
AP 1 -4 AEHFREIRIRE (il =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
0z No erroron 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.
BB 70 10
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SYS_DIAG_6 : OP_ERROR_5_STAT
EFrmd 5 - 8 AEH AR IRIRE (#hk =75 [0P]100 01[LABT]1:)

D7 D6 D5 D4 D3 D2 D1 DO
HB8_HS_OL| HB8_LS_OL | HB7_HS_OL | HB7_LS_OL | HB6_HS_OL | HB6_LS_OL | HB5_HS_OL | HB5_LS_OL
rc rc rc rc rc rc rc rc
Field Bits Type Description
HB8_HS_OL | D7 rc High-side (HS) switch of half-bridge 8 open load detection
0s  Noerror on HS8 switch (default value)
1z Open load detected on HS8 switch. Error latched.
HB8_LS_OL|D6 rc Low-side (LS) switch of half-bridge 8 open load detection
0z Noerroron LS8 switch (default value)
1z Open load detected on LS8 switch. Error latched.
HB7_HS_OL|D5 rc High-side (HS) switch of half-bridge 7 open load detection
0s  Noerror on HS7 switch (default value)
1z Open load detected on HS7 switch. Error latched.
HB7_LS_OL|D4 rc Low-side (LS) switch of half-bridge 7 open load detection
0s  Noerroron LS7 switch (default value)
1z Open load detected on LS7 switch. Error latched.
HB6_HS_OL |D3 rc High-side (HS) switch of half-bridge 6 open load detection
0z  Noerror on HS6 switch (default value)
1z Open load detected on HS6 switch. Error latched.
HB6_LS_OL|D2 rc Low-side (LS) switch of half-bridge 6 open load detection
0s  Noerroron LS6 switch (default value)
1z Open load detected on LS6 switch. Error latched.
HB5_HS_OL D1 rc High-side (HS) switch of half-bridge 5 open load detection
0z  Noerror on HS5 switch (default value)
1z Open load detected on HS5 switch. Error latched.
HB5_LS_OL| D0 rc Low-side (LS) switch of half-bridge 5 open load detection
0s  Noerroron LS5 switch (default value)
1z Open load detected on LS5 switch. Error latched.
BB n 10
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SYS_DIAG_7 : OP_ERROR_6_STAT
EFTHL - 125 BRI (sl =75 [0P1010 01[LABT]1,)

D7 D6 D5 D4 D3 D2 D1 DO
reserved reserved reserved reserved |HB10_HS_O [HB10_LS_OL| HB9_HS_OL| HB9_LS_OL
L
rc rc rc rc rc rc ' rc rc
Field Bits Type Description
reserved D7:D4 rc Reserved. Always reads as ‘0.
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.
IR ” 1.0
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