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CLE94112E <|nf|neon
Type Package Marking
CLE94112ES PG-TSDSO0-24 CLE94112ES
=1 ot E
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+1.8Q
Typical Quiescent Current at Tj=85°C lsq 0.1pA
Maximum SPI Access Frequency fscik 5MHz
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1.1 5|5 BEC
O
GND [T I-_—_—"24:|:| GND
OouT1 T2 123[T] OUT 2
ouT5 T3 ! | 22T ouT8
OUT7 T4 | 121 1] VS2
sDI T[5! | 20T SCLK
vDD [T|6 | | 19T CSN
SDO [I[7 | 1 18[ T OUT 12
EN T8 | 1 177[-1] OUT 11
OuUT9 19 | 1 16T Vst
OUT6 1] 10: | 15[ T_] OUT 10
ouT4 CT11_____l14a[Touts
GND [T][12 1311 GND
1 CLE94112ES 5| 53 B
1.2 5IBE X MThEE
Pin Symbol Function
1 GND Ground. All ground pins should be externally connected together.
2 OUT1 Power half-bridge 1
3 ouT>5 Power half-bridge 5
4 OouT7 Power half-bridge 7
5 SDI Serial data input with internal pull down
6 VDD Logic supply voltage
7 SDO Serial data output
8 EN Enable with internal pull-down; Places device in standby mode by pulling the
EN line Low
9 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.

HEFMH > 10
2020-09-29
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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) HERERERS IR A LUER MBI PCBEF A, RENIFE (EP) HRFIFRIERIE =,
BICR EP EIZEIZM LR R AR B FR B AL RE,

HEFMH 6 10
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I 'l 1
12-Fold Half Bridge Driver UNDERVOLTAGE
& CHARGE
SPI Interface OVERVOLTAGE PUMP
MONITOR
MONITOR pee out2
< short to ground ouT3
detection
CSN ouT 4
SCLK LOGIC CONTROL & LATCH overtemperature
SPI INTERFACE detection temp ouTs
sDI sensor ouTs
Sbo ouT?
< recton ouTs
short to battery ouTse
" low-side
ERROR detection driver ouT 10
DETECTION overtemperature ouT 11
detection
0ouT 12
LJ
GND GND GND GND
=2 CLE94112ESAERE (sPiEO)
HIRFA 7 L0
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3 —R&rE mF
3.1 #X R ATUE B

w2 HEITERATUEE T = -40°C E +150°C
Parameter Symbol Values Unit |Noteor Number
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 v 0V <Vour<Vs P_4.12
Logic supply voltage Voo -0.3 - 55 v 0V<Vs<40V P_4.13
Logic input voltages Vepis 03 |- VDD |V 0V<Vs<40V P 4.1.4
(SDI, SCLK, CSN, EN) Ve 0V<Vpp<5.5V

VCSN’ VEN
Logic output voltage Vspo -0.3 - vDD |V 0V<Vs<40V P_4.1.5
(SDO) 0V<Vpp<5.5V
2P
Continuous Supply Current for Vs; | /s1 0 - 3.0 A - P_4.1.6
Continuous Supply Current for Vs, | /s, - 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
8
/AMISZ
Junction temperature T; -40 - 150 °C - P_4.1.8
Storage temperature Tg -50 - 150 °C - P_4.1.9
ESD A2 H5ES]
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 CDMY3) P 4.1.12
ESD susceptibility corner pins Vesp 750 |- 750 |V CDMY3) P 4.1.13

1) REFEFMX, BIKITIEE.
2) ESD BUREE, “JEDEC HBM” EF ANSI/ESDA/JEDEC JS-001 B9 (1.5kQ, 100 pF)
3) ESD B{EXE, HHSSHFIEEI“CDM”, fF&JEDEC JESD22-C101

p=

1. EUERL T LB, 7 ATEE S XT IR B 1E AR A MR E o (KT B R ETE LN RATE S FAIFER R
YT

HIRTFH 9 L0
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2. ZRIFRFTIFE, FRICT S EHEF BB HIES 1 T IR IE RN NE L TIEELIEE
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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 RNEETEER, BHNAEELIE. B, RENESKERREERE.

ARE: FEIEBIRECER, BRI LIFIERT S BB E PR BIFIEEEITRET
FFIE 228 LRI F EEEINIMLE Ao

HIETFH 1 L0
2020-09-29
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3.3 PPEHT

x4 #PH CLE94112ES

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

Junction to Case, To=85°C Rihic_hot - 1.7 - K/W b

Junction to ambient, Ta=85°C | Ryja hot m |~ 773 |- Kw (Y2

(1s0p, minimal footprint) in

Junction to ambient, Ta=85°C | Ryja hot 30 | - 449 |- Kw (D3

(1s0p, 300mm2 Cu) 0

Junction to ambient, Ta=85°C | Ryn ot eo | - 382 |- Kw DY

(1s0p, 600mm2 Cu) 0

Junction to ambient, Ta=85°C | Ryja hot 26 | - 269 |- Kw [V

(252p) 2p

VIEE IRy WBEEIRIBIEDEC JESD51-2,-34T 4, TEFR4 1sOp BB EEIR L E BAXT AR M TNEN, =R (SH+3%) £
76.2 x 114.3 x 1.5mm BYEBERIR LTI, 1ZIRA 600mm2 SHEFIF 35pumEERFIMNURIX Ta = 85°C, S M@iE
IN4%£0.135W,

BIEF A 12 1.0
2020-09-29
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3.4
x5

BSR4

FBS4FME, Ve=5.5VE 18V, Vy,p=3.0VZE 5.5V, T;=-40°C & +150°C, EN=HIGH,

loun=0A; BRIEBHIEH, REBEEBEEFV,=5.0V. Vs=13.5VHIT,=25°C; FREH
EgHExS T, IEERFRNSIE (FRIESHBHEA)

Parameter Symbol Values Unit |Noteor Number
Min. |Typ. |Max. Test Condition
EBIRFE, 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 HA -40°C< T;<85°C P_4.4.2
Total quiescent current lso*lpq |- 06 |3 HA -40°C < T;< 85°C P 443
FE7i#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 mA All high-sides ONY  |P_4.4.101
Logic supply current Inp - 15 mA  [SPI not active P_4.4.5
Logic supply current Iob_run - 5 - mA  |SPI5MHz? P 446
Total supply current Is+Ipp gun |- 55 |- mA  |SPI5MHz? P 447
SEMREME
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 = 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 |Vq o 20 - 24 v 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 Voo por HY - 0.05 |- \Y Voo por~ Voo pofr 3 P _4.4.98
#SRE SEBA (FamEn)
High-Side or Low-Side Roson | Rpson HB_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  |loyr=%0.5A; P_4.4.17
(all outputs) C T;=150°C
13 1.0

BIEF A
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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

High-Side Roson Roson_Hi_He. | - 950 (1300 |mQ [P lour=-0.1A; P_4.4.18

(HS1and HS2 in LED mode) 25C T;=25°C

High-Side Roson Roson_ i, |- 1500 {2000 [mQ  |?loyr=-0.1A; P_4.4.19

(HS1and 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)

FHAERZ (Ls) BER L ARIPNIZE

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
W FxESE. WE 9 FE 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 ¥

iR 14 10
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&5

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

AR T, IERRAANSIE (BRIEBFIHA) ()

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%

WO ZEBNEN

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 $E

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

SPHEM: M EN EFHBEIE— 1 EIBRIZER R 8]

Setup time Loet - - 150 |us  |YSeeFigure14  |P_4.4.48

SPHEO: WAZO. ZBIA 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 |- mvV 3 P_4.4.52

Pull up resistor at pin CSN Roy_csn 30 50 |80 kQ Vesn=0.7 x Vop P 4.453

Pull down resistor at pin SDI, | Rpp_spi, 20 40 |70 kQ | Vep, Voek=0.2 X Vpp | 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

RO, 2R miso

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

15 10

BIEF A
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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 tuaspos - 70 |95 ns Vspo< 0.2 X Voo P_4.4.78
Vspo> 0.8 x Vop
Cloaa = 40pF?
HIEF 16 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 |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

HIETFH 1 L0
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FEERER

4 HEERER

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

A
BRI M BRASE
EBIRFSER BRI
P_44.1 P_44.4
5.9 300
f"
f"1
49 250 — »
1 T
/’g/ | /—-/ |1
39 200 o
e i
T 1
E‘ 1| 1 ——‘,/
229 ] - S 150 —— =T
g ] 2 ] ’d-——
19 ] - 100
0.9 50
01 T 0
50 -30 -10 10 30 50 70 90 110 130 150 50 -30 -10 10 30 50 70 90 110 130 150
Junction Temperature [°C] Junction Temperature [°C]
=—VS§=5.5V ==VS=13.5V —=VS=18V =—=VS=19V —VS=21 —V5=55V —VS=13.5V —VS=18V —VS=19V —VS=21V

BIEERBHSER

P_4.4.2

0.4

0.35

0.3

0.25

o
)

0.15 . /

IDD_Q[uA]

o
[

0.05

-0.05

-0.1

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

-50 -30

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

HHEF

ZAE R

18

IDD[mA]

P_4.4.5
0.89

0.88 /

0.87

0.86

0.85

A

0.84

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

-50 -30

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

1.0
2020-09-29



Infineon

CLE94112E
FEERER
BiLEHSRIRSIESBHE L E&RIRSEBME
P_4.4.16 and P_4.4.17 P_4.4.16 and P_4.4.17
1500 1600
1400 : //'/ 1500 /
: ] y.l4
1300 : / 1400 : //;/
] / 1300 //
] Y,
__ 1200 ] _ ] 4
c 1 / c ] /
E h / £ 1200 ] g
1100 . - ] /]
I ] 4] 1100 ] d
1 1 / | . 4
z 1 / z ]
& 1000 : / 5 4
2 ] /| & 1000 '
a ] a VA
@ ] 11’ < ] V4
900 - e ] A
] L/ 900 -7
1/ 17
800 v A
/ h 800 /r/r_
<BE prdE
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]
=\/§=5.5V =—=VS$=13.5V —V5§=18V =—V/S5=19V —V/S=21V ==\/§=5.5V =V§=13.5V —=VS5=18V —VS=19V —VS$=21V

BiILEHARIFESIEBE vs=13.5v
1 vbD =5v

P_4.4.16and P_4.4.17
1600

1500

NN
A NNN

1400 4

1300 ] A

[mQ]

1200

ANNN

11100

AN
N\
N

1000

RDSON_HS

900 //9/

]
800 ‘
7<h
700 | .

. \\N
\

600
-50 -30 -10 10 30 50 70 90 110 130 150
Junction Temperature [°C]

—QUT1l —0UT2 —0UT3 —0UT4 —0UT5 —0UT6
—QuUT7 —0UT8 —0UT9 —O0UT10—0UT11—0UT12

HHEF

LS RIFESEEE Vs =13.5V
1 vbD =5v

19

RDSON_LS

[mQ]

P_4.4.16 and P_4.4.17
1600

1500

1400

1300

1200

11100

1000

900

800

700

600
50 -30 -10 10 30 50 70 90 110 130 150
Junction Temperature [°C]

—0UT1l —O0UT2 —O0UT3 —0UT4 —O0UT5 —0UT6
—OQUT7 —O0UT8 —0UT9 —OUT10—0UT11—0UT12

1.0
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CLE94112E
IFHERRER
BiLHHSBERFE iLEmt SERE
P_4.4.36 P_4.4.36
0.6 0.65
055 06 1
‘—--—..____ 1 | | 'ﬂ- --...____‘__.-_--..--

05 T = T e
Bo4s 3 ™ 7 | T
> ] T S T
E o ---...________.- -%- 0.45 Su
g 504
>0.35 >
e ® 035

03 .

0.25 0.25

0.2 0.2

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

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

B R B R =

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

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

P_4.4.36
0.65

0.6

0.55

il
Il

o
5]

|
|

o
~

dVOUT/ dt [V/us]

0.35

0.3

0.25

0.2

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

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

HHEFM

G % < i =
P_4.4.36
0.65 .
0.6 S S
0.55 ] = =
~1 | ]
— 0'5 ‘:“ T ———
") e ——t—)
3 BERE
2,045
o
el
~
5 o4
2
0.35
0.3
0.25
0.2
50 -30 -10 10 30 50 70 90 110 130 150
Junction Temperature [°C]
==\/§=5.5V ==VS$=13.5V ~=VS=18V =—=VS5=19V —VS=21V

1.0
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SMERE R
[=prabonsi Sl {3033 7 X B S E
P_4.4.89 P_4.4.104
-1000 - 1160
-1020 . A\
] 1140
] \ 1
-1040 ] \\ ]
] d 1120 NN
] L~ \\ ]
-1060 ] \\
p // N
: 1100 \
= -1080 . T ;\\
E ] < £ ] \\
» 1100 ] p " N
- ] » 9 1080 N
£ 1/ | NN
(=] ] [=) J
@ 1120 2 ] NN
/. 1060 . NN
-1140 7 ] \\\\\\‘\
/1 1040 \\
1160 1/ NON
] \\\
1020 ~
-1180 ] N
-1200 1000
50 -30 -10 10 30 50 70 90 110 130 150 50 -30 -10 10 30 50 70 90 110 130 150
Junction Temperature [°C] Junction Temperature [°C]
—VS=5.5V —VS=13.5V —VS=18V —VS=19V —V5=21V —VS=55V —V5$=135V —V5=18V —VS$=19V —VS5=21V

REHZBERE
P_4.4.8
4.95
/
4.9
//
4,85 / ‘/
/ 4
2
— Y /
5 pd //
| 48 — /
§ rd //
e
4.75 T = //
AT =
- 1 Ve
47 1|
4.65

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

—VDD=3V —VDD=5V —VDD=5.5V

HHEFM

21

REXETBESE

P_4.4.9
4.79
4.74 ’/
4
/|
- /| /
2 4.69 /
/|
3 paib7
> 464 va
e
e LA
7 1
4.59 /—1/ é/
. ://
454

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

—VDD=3V —VDD=5V —VDD=5.5V
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FEERER
SEHBEESE TEXMTEERE
P_4.4.12 P_4.4.11
22.8 . 23.6
227 ] 235 /
226 ] / /
] / 23.4 %
225 ] 7 / /
- ] / _233
> ] / / 2 /
=224 w
z 3 44 i /Y
(S ] AV G 232 /
| ] / | / /
3223 STV > %
> 1 8 /
] /1 V) > 231 ViRV
] /| 4
22.2 . S // /
221 1A/ 7
P 7 L1
9 =1 11— 29 = =
L7 '
- h ]
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 EEBE i vDD BrER & {1

P_4.4.14and P_4.4.15

g
o
B
\\

VDD threshold [V]
N
o
N
N

g
=)
o

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

—VDD POR —VDD POffR

HHEF
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5.1 EBiR

CLE94112ES BRNERIERINGIF, 231VsM Voo FAFHIHEVs 8 , VSIEREE 12VAFEBFEH. Voo
BT 284 1/0 Zm3F ARSI ESHEB,

VsV EBIR B EINIIRY, XHEFE—FK, HVHIMBEREH T, SEERPEFENEBDNEERE
=, Alt, —BWihE, REFMAIUSLEEIT, TEASGEEHRRZES,

Voo EFHERBT Voo ror BY, SARAAEE EFEEL (POR), LATEEREBIFIAN IC, i RERFAERYEIEERRE
wWHikR, HERERKEXE (EED) .

BIKE— 1 BEBEEM—1 100nF FAEBRRBROTGEFOBBHNV-EBIFRSIHKE, UNESIMAEINER
BV HEFR B MERE(EMC), BEBARNRTMME D&, UBFLE vs BEBE LR ATEE, Lk,
BN Voo BRI LR EBER.

5.2 BEERER

5.2.1 IEEEN

B ENRANIRENSEF, CLEM4INRESHANERER. FEBERT, BERLTEERS, FiE
o RAEE A LUET SPI TR R,

5.2.2 AKRERIET

BT IZE EN BINEEETF, CLE94112ES HAMKERIETN. EN I ANBEBREIP FHIEFE,
EAREER T, et EAEYxXid, SPISERAE (. BREFEREEsot o oo

5.3 SMTH
CLE94112ES B LU FEMfA1T !

Voo RIEE I :

WR Voo B FREBEVooror, W SPHEORTEZTF. HMFINEERFEIRER, BEASHER,
BRI KA, —B Vo BERFETRESEVwrr » HMFINEERMEW YA, AT NPOR (LS
(TESYS_DIAG1#{1Global Status RegisterfIFINPOR=0) o

EN SIBIE{i:
NREN SIEMRRIZRBTE, BENSRHREES, SHFNKERI
—HB CLE94112ES M FIEEIET (EN=%; VDD>Vppor) » NPORI (NPOR=0) FARIREEMEM,

HIRTFH 3 10
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5.4 RARMELRIP

CLE94112ES BEBIMNERIRMRIF. ERZMEBERT, FHRHIENSR_IRESHRSE, SBER
MR EI BB AYIERREE R (ke), HER_REMIHVINFET K, Alt, BiVERRRERIPZIRE
(BE4) .

a) GND

El 4 RARIERP

HIRTFH 2 10
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6 vt

6.1 TheEWiEA

CLE94112ES B4t B FIRah BN fa . XLt AT LUELRIKE), el LUBISPIFAPWM 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

CLE94112ES BIFRE F4iia i FPWM #21E, ENIBERTLURRIRchRM A (FIINEREBERIEN)
BILABRENEBFE AR (BISALED) » BMFHaERZHEE=1PWMBE, S MNBEHEHIINLT
EbigE, DPERNsli,. EMBEEHF—TINIIRS = PPWMESMZFIED, Bl 80Hz. 100Hz A 200Hz,
LEIhREFISE R A B RREITH L AN, EBXIEERENPWMIRTE,
ERMSEFHEmENPWMIRIERRE, ATLRIBEREEMPWMEESMEM ST, WERZIEBERK LR
PWMIE1THR R B 24 H I A PWMERI L R AZ_E B9 ERI,

LERBNAEE, FEESPIEFEHLHEREE, —HTERRBRELTBEPR IR
E. BRIANGE AWM.

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 ‘11’
PWM Channel 3 PWM_CH3_FREQ_n (n=0,1) |PWM_CH3_FREQ_n (n=0,1) |PWM_CH3_FREQ_n (n=0,1)
Bit ‘01¢’ Bit ‘10’ Bit ‘11’
HIETH % 10

2020-09-29



CLE94112E iﬁn eon

it

6.1.1.1 RimE

BlsE/R TOoUTIFIOUT2IRHE R ERIBHNREE, EXMMEET, HS1HFFE4IRE), mMLS2 LAPWM
FRIE1To HS2 BFEDNE (FW) BN EERAE, MR asErIhEE,

VS
A
HBn
| HS2
HS1ON < A A : active FW
ouT1
| >t
T Fw FW FW FW
ouT1 u—+—‘[_‘“’”_l—° 1 0uT?2
L OUT2 | cw cw cw cw -
LS1 -« A A > |Ls2PWM
CW = motor clockwise
FW = Free-wheeling
5 oUT 2 _FHPWMIRIE

{R1% HBx Mode =00 B HSx fll LSx 39 F X FRE (=) o ALMIERBIPWMIRIE, BINBISPIIE
FIESWT:

% 1: FrE R AS S — Mt HEX

o EPMER PWM BERIREEE I 00 (PWM S 1EH X )

¢ TEFW_CTRLEEHRAIEE R RBE RN E IS EWOIEE R

+ 7£ HB_MODE_CTRL HfFesFR kR F 7L 2 ECIE HAY PWM 1B

+ 7£ PWM_DC_CTRL 2P ECEFMEF it =L

+ 7£ PWM_CH_FREQ_CTRL H1F23FiEIFPWMIRZE LB ZPWME HA

+ JBIIHB_ACT_CTRL FHF23HHI HSn T LSnREVEZR E LAPWM R IREHRVIEE

¥ 2: AARIEHFFREFINVRESHEKER. ESIRERERAY HS 5 LS R BE
o BFTIZR PWMIBIESTEELE 9 00 (PWM {ELEFHXH])

v EFW_CTRLEEHRPEERRE R B RN EChHEW LR

+ 1E£ HB_MODE_CTRL & F2sRAEE RN H i H 2 BtiE L8 PWM IEE

+ TEPWM_DC_CTRL FfFssPECEMEF b &=t

¢+ @I HB_ACT_CTRL 7728 HY HSn 2% LSNEBCEZE LI PWM IRV IREHAYEE

+ TE£ PWM_CH_FREQ_CTRL F 728 iEEPWMANZ LS shPWME HA

MAFFER PWM REPEBIRAIF RIS RECE. 50, MRBET S@EH AESE T PWME
B, BikFETENER, BEPWM_CH_FREQ CTRLEF2HEE TIMZEERX N “00” (PWMELEFH X
)

HIRTFH % 10
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WHENHESZEERREENRET, AEFHRNENHNRZEERRER. XEBAEMER

#HR,

BIEFH

27
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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 20T R S E 1 BB SR AN IR FE R IR B 8], Z ISt XYLEDZFREB M a3, 155 I FW_OL_CTRL
Z7FE23HY OL_SEL_HS1 #1 OL_SEL_HS2 {ilo $FHS1THHS2I&E NLEDIER SIEIR osonFF IR A ETT
AN EE. ERWE 6 FT/ROUTL IXEHLED » 7ELEACE T, HS1 LAPWMIRTUIRES, M LS1&F{EA

Ko

HS1 PWM “H i
I

6 OUT 1 EIPWMIRTE

{i21% HBx Mode = 00 H HSx Fl LSx B FRARE (=) - BINAISPHEHIFESUWT !
v REEABEEEIRE 00 (PWM ELEH X)) LR PWM XiH,

+ 7E£ HB_MODE_CTRL FZ28H AIEEN HS1 X HS2 ¥t S BLiE H A PWM B8

+ 7£ PWM_DC_CTRL F#F23FECEFME HS1 B HS2 3tHAY S ==LE

+ BT HB_ACT_CTRL EF 728 FRY HS1 8¢ HS2KFUEF ZLAPWM iR IR EHAYEE

»  TEFW_OL_CTRLEFTZ2SHFHS 1 HS2 A1 BB 7T o T BR A4S (B

+ 7 PWM_CH_FREQ_CTRL H1F28AEEPWMIS SHRZE LU FFIEPWME B

HIRTFH s 10
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62  RIPSILHT
CLE94112ES FE# SPI#& 0, AFIEHIFISHr IR nn 23 RIS
ZBRHREFRIPIIEE, SEMLEICEUTEDRRNSPES M4 TREIR, SFEEBIANBHTIE
BLEEE. RIFDIEEHIFAESESITITMIRIT.
TRELET CLE94112ES 23 F PN EMMHERZ M. FRIFHNEIFRITEIRS,
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.
BB 23 10
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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.

iR 30 1.0
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it

6.2.1  FRRR%AIH B BIREH

BIAF R AT RIPTIEE, RO X EEXBIRERRIFIIEE,

NRFF XA RE ST RN E Bl , BIBFMRIBFFREH NSRS — BN E 5 =H1E,
RS RS teso/ BB HER EFABEEE B, TREZRRAREL BIRE. SR briEEss
BYEIERfE, SRMITIRFXWHEXT, HBRAIHEA HBn_HS_OC Y HBn_LS_OCH#REUHBiTE.
NE7MEsT REZIFE, £RREFTESE SYS_DIAGC_1HEENLBHEMIENLE USHENL, UWE
FRAREHITHEIRAE, RABEHEUREL, FRXMSFFEARS.

ATMERRFAXNEBINEE (MRIRFEERAEERIIRERSNAREN) , EHISREIERRE
RORSHFESP IR0, UEFRBCEFRENTT X,

VS | bis |
I I 4
LIMHS | ot o o o o e —
ON <
}_

OUTn Hoopslp o = = = = -
L 4
/. Short to GND

}7
_
}7

L T L} > t
— — ' tdSDiHS I
Shortcondition on HighSide Switch
7 =IO X ——5E R R R
VS VS ls
T A | |
: / ILIM_LS T : -
~1 Short to Supply lum s~ Iso_us
}_ f
ouTn e | A Jl -
|
| |
ON e | |
. | | > ¢t
—
— | tdSD_LS !
Short condition on Low-Side Switch
8 A F x——REER AL SRR
HIBFA 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_EN 1 1 1
HBn_LS_EN (corresponding
half-bridge
deactivated)
Status SYS_DIAG_1: LE 0 0 1
Global Status 1
Status SYS_DIAG_x HBn_HS_OC 0 0 1
where x=2,3,4 HBn_LS_OC

BIEFH

32

1.0
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it

6.2.2 X iR
ENRP, BESOENEDNEFXAZENSIE”, LUBERRX B, X

(infineon

B FE TR b R IR B AR

=
FINNGERRSLIEY, MMEFFA—INNRREEXFHASFIFRENNNREEEF B ZE~ETEX
Btal, FEECAYIENt onMton, WNE 9 FFIZFE 10 HHIBFAR, UBRAXHERSHEEES, XAL

IR ERXRSEEH

CSN

Case 1: Delay Time High Side Driver OFF

v
—-

v
-

Previous State = New State T VOUT_HSx [V]
HSON - HSOFF ] e
80% \
1)
ISOFF - |ISOFF ] EtdOFFH
1 20%
L-L  onpj :
Delay time HS OFF
Case 2: Delay Time Low Side Driver ON VOUT 15¢ [V]
Previous State = New State T 4
- VS
HSOFF > HSOFF H —
’—‘ 1:t.‘lilf)NLZ)
LSOFF > LSON = e
20%
1 GND

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

i VOUT LS
Previous State = New State - x [V]
>
HSON - HSOFF 3
) ve 80%
Low-Side 3)
LSOFF - LSON JE ON taonL + tonL
delay time
L GND 20%

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

v
-

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

v

Elo FHrthF K<y E——SaRELnFEiR

BIEFH =

1.0
2020-09-29
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Infineon

it

CSN

Case 1: Delay Time High Side Driver OFF

v

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

VOUT_LSx [V]
Previous State 2> New State A
HSOFF —> HSOFF J \S
80%
1)
ISON = L[SOFF J’i . laorrL |
L20%
= GND >t
" Delay time LS OFF
Case 2: Delay Time High Side Driver ON
VOUT_HSx [V]
Previous State—> New State
|
Vs
HSOFF -> HSON s
] taonn?)
LSOFF > LSOFF
GND 20% >t

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

Previous State - New State T VO‘L\JT_H Sx [V]
HSOFF - HSON ]
VS
80%

High-Side 13

ISON = ISOFF ] ON tyonn * toum
j delay time

20%
— GND t

*' HS ON delay time with dead time ; LS previously ON

X

10 A H A 5K BY 8] —— (A B A R R i

[2
=]

BIEFH 34
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E S it
6.2.3 aEsE

HERPER T BEERKLR, BEKITBERSENENEES XNHEHRTHER,. NIR—PHZNEE
ERESAFNESTERE, WEEME, TPWE(L, ZAEHHENHBEREEET spPlEkR. BRIEENR
FEBUERTS,

MR—IHZNEEERRBERTXETEERE, MERMHBSHENBEXARS, SYSDAG_L: 2/
KE 1 TSD ISR B, FAIERLERFHEARS, BEE TS0 I#KER. 2IE 11,

AT MERFEFXRNEEINEE (ETRFHERNERT, HWIERERTMAFEER) , RiTHISEL
BEPRRESEHFRPNTOSHIEN, UEFFUEHENANTF XTIk,

T
" A
T}SD
Tiw
H
Vourx
A N Qutput is switched off if
ON U Tiep is reached, can be
reactivated if TSD bit is
High Z deared >t
no error
TPW error bit
High -
TPW s latched, can
be deared via SPI
Low ) > t
« 4
no error
TSD error bit
High
9 TSD is latched, can be
cleared via SPI
Low )) » t
« 4
no error
11 F2R/ITH
HIEFH 3 Lo
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CLE94112E <|nf|neon
i
&9 BECENINERA R H I R RNNIEHREFTESRE
Ti<Tw Ti>Tiw T;> Tisp Ti<Tisp~ Tinvs
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 latched |erroris
off) cleared)
Status SYS_DIAG_1: Global |TPW 0 1 1 ‘0’ if erroris
status 1 (latched) (latched) cleared and
Ti<Tw,else‘Y’
Status SYS_DIAG_1: Global |TSD 0 0 1 ‘0’ if erroris
status 1 (latched) cleared, else
‘q
6.2.4  IEMREXMR

FEIRENVs Voo 39 RN IETE, UBAERIREEN. Vs BIRZ IR EMIEBRIEE, Mo BRENZEIXE
&R T,
Vs RIE

WMRBEBEVEEXRMEBEEVW AT, FAIEBRHAERXA, BEEEEFRFTEAXRBF, AT
SYS_DIAG_1: Global Status 1 IKSEFFESHEY Vo RIEMPENI VS_UV, EHEBUHBIEF, NRVBRXLEH
FREIFBBEVY BB, HERLIFEEE. RIERR VS_UV BEENL LIS BEIREE 2 BN ATFE T,

E 12,

6.2.4.1

6.2.4.2 V,2E

NRPEEBEV: LA XMTEBEEV ovorebd £, MIFABMIHRE XA, , IF SYS_DIAG_1: Global Status
1 REFESRPH VoI EREIVS_oV, BREBUHDIF. NRV-EBXTEHATABEEY ovonEiE,
hERERFBohEE. ROERR VS_OV BRI LIGIEEEIEREENAEE. IE 12,

6.2.43 Voo RIE

N8R vDD BB IRIEEXREFE Vo rorlA T, M SPHEOBABIIE, F+H CLE94112ES B#HNEMDR

y[A%Ye)

R WA, BEEEXAZSEES. — BB ES T REBEVrrft T RIEE (L
—HB CLE94112ES A FIEEWRTL (EN==; VDD>Vopror) » SUEHIBEIINPOR{AL (NPOR=0) 7E
SYS_DIAG1 HiR&,

HIEF 36 10
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it
V.
*A
VOV HY
Vov o *
| Vovon
¢
A\
VUV HY
Vv ore f Vivon
| y | } "
Vourx Output Vourx Outpgt
A reactivated A reactivated
ON ON
High Z » t HighZ » t
SPI command : SPl 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 » t

12 V:REMEEFRA TRAETA

6.2.5  fAEFFER

FHREN SR FXERLBERSEHEB VR AT, MNREBCEMITFF RT3 8%
RF AR S E o BFFEEE Dtgon, MABNZAYEFZEL HBn_HS_OL 5% HBn_LS_OL 1§ #% & i FH 51
Fo 2HIREZF 1728 SYS_DIAG_L: Global Status 1 FHILFH A BMIEAL LE B SR E L, LUER ARG
BTEIRIAM. A, FHRHREEEIRS.

T HI 23 B FRIER RS T F P IKPE L, UREABFARRENATFEREEK.

=AM HS1 F HS2 B NIt FANLEDAFMNF BB EEMIZIT. HS1F HS2 WABIRF BRI
HYFF & SA B R R B A SR BT IE], BL@iT I 7228 FW_OL_CTRL ARRYSPII#{TECE.
PWMIE1THRE], SABFFERACNMER, HEEEDERNINERIRESTEZSEPRA N,

HIRTFH 3 10
2020-09-29
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BRITIMEIEDO (SPI)

7 RITIMEIEO (SPI)

CLE94112ES B A& 16 i SPI &, AFMmBIEHIFIZH, TR SPI Y. ITHIFREFTFEs.

7.1 SPI R

16 U BEAYFE G N ET BN SDIIREY, ZEUIBMAN SHITHI SR AR Shia tSCLK BF, 7E
CSN FBEAHAIE], SCLKAMAMREBT (BIFhikE=0) . SPIBEEMIAML: #HIFIUFERNNEE
[B— SPIMiARY SDO Abiait (BIE 19F1E 21), S HWMANCSNIERBY, FiERAFR, KEF
B HCSNRAMMBRBETFEZIFETE, BIRNNFERIBERNAHITHEIT. HWASDORELTIREIS
PEZS, MMREMSDORLMEMER, SDIFIRESHESCLKIVE N TRIEBNBAT 7. SDORTRTES
TESCLKRYE M EFAH (ClockPhase=1) S HMIHZFFE8. CLE94112ESHISPITHNFERB IR M ECE
MEEE. FEHEHTEEERDINAISPIEE,

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 ] -

4 time

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

|
| |

sk i ARFRRRRRRRRRRRRR i 1t .
| |

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

Actual status

SDO

SDO will change state on the rising edge of SCLK signal

B 13 SPIFIBEFRNE CEE: SHEERHERIELL, SEFFrRALSBFHIMSBHIRF 18
&)

{XH7E EN 5IFIRY AR LR &R/ NE(IBTE] tSET BY, SPUS R RE#IRAI (B 14) o

1.0
2020-09-29
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BRITIMEIEDO (SPI)

L

EN EN

spi —QUOOO0O—— sn

L_

%

A) SPI message ignored B) SPI message accepted

14 M EN _EFHAZIE R SPIE R B L BY &)

tiead fiag fosnm
bcwk
CSN 0.8Vop
\O.ZVDD
bsoiie fscua
e
0.8Voo
SCLK
fsp1_seup tspi hoia
Vs N/ 0.8V
SDI
A N\ :X\ 0.2Vpp
tensoo tvaspo fDissDo
h % N V4 b y 4 O'SVDD
SDO

15 SPIFIERNFF

7.1.1 LRBIENE

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

£ R TEER IR IR LT, FrBEEIERISDI 5 BITESPIIIFF44AT (7 CSN T GRIE—1
SCLK_EFAB2Z/8]) BT EF

A LUEE 1ESH SPI B EhX Ay )7 T i2BY GEF 3R4EZ CLE94112ES 2/ MEEFE (B 16) »

1.0
2020-09-29
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CLE94112E < Infineon
BITIMEIEDO (SPI)
CSN |
I I
SCLK 0 | !
! ! time
sDI ¢ : I
i : timé
High Impedance /. N\! High Impedance
lobal E Fl
SDO i\G obal Error ag/i .
: : time

16 o BN ¥ERAITEY sDo 1T 4

7.1.2 LRNRESTER

SDO RTERMAY/\ N SCLK AR X 2 BINEFFas. REFFaH 7S HRESHER. FrEiE

B EFETPIRE:
+  SPItRYEEIR (SPI_ERR)

o DEEIR (L) @ AFEAR (o) MR (00) MEZEINZENIZEER

v VSZRE (VS_UVfiL)
+  VSHE[E (VS_OV i)

o+ EEBEfI (NPORI)
o JREXET (TSD i)

o BEWME (TPw ) FERE 7.7.1

=,
P EE IR AR /KB T e FFNPOR SME TMIHIEIE LA S GEF = (SPI_ERR) OR (LE)

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

TRETRTHEEERNSEFEFEN2RERTIENRET .
&R10 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

BIEFH

40

1.0
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(infineon

BRITIMEIEDO (SPI)

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 T2 BRETEBPTEMR T —MEIRITE(SPI_ERR, Bit7) , AT SEBMAIFHIETEM, MR
TE45FE MUERIBIAS N SPITMINEEIR, W SPI_ERR fi7E F— M SPLIBHH R E (L,

TEUTEIRERT, SPIERRUSHENL:
v TECSNAMEREB AT ZIMISCLKET BBk N AR 90, HERRHER, BEDR161

v REEHRRIESPIE S
(UVASSE e

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

BIEFH

41
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BRITIMEIEDO (SPI)

Case 1: Correct SCLK signal

Correct incoming clock signal Correct clock during CSN rising edge
CSN B ‘
time
teer | tiead tiag |tBEH
x> x>
SCLK RARaRaRRARARARARARARARARARARIE! :
time

Case 2: Erroneous incoming clock signal

CSN
I tim;
I'SCLK is High with CSN falling edge
e { aRAEARARARARARARARARARARARARAR ,
ime
Case 3: Erroneous clock signal during CSN rising edge
CSN e .
Clock is High with CSN rising edge! time
SCLK RAEAEARARARARARARARARARARAALR! :
time
17 B AR M £ iR
iR 42 1.0
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BRITIMEIEDO (SPI)

7.2 BEHMIIMNEERISPI

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

Microcontroller CLE941xy_1 CLE941xy_2 CLE941xy_3
SDI1 SDO1  SDR2 SDO2 SDB3 SDO3
— i —L 1 —L T
P ' =T % =T
JNE 81 18 818
MCSN1
MCSN2
MCSN3
MCLK
MO
MI

18 BEMIIMIEER SPI

FRSPIBEU— MU FT S, FERE—EEFT (B19). HEFHHREBRALIMIZEN

'V HIHEFTIERE!

o RUEREY: FREIRIE (OP i =0)TK /B (0P fiL=1), K& RIE(OP i =0)3IREN&EPR(OP fii=
1)o

o BtnFEastit (Al:2])

RE—TMHUEF AL (LABT, HUEFTRBitl) HTUKBN 1, RAREABEEILE.,

HITHISRTE SDI L AE#UEF 56T, SDO 1£1% GEF M2 BREFFR.

S—1MEIEFT (Bitl5..8) AFEREFHIIEE CLEI4112ES FIREER.

BIEFH 43 L0
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BRITIMEIEDO (SPI)

LSB Address Byte Data Byte MSB
0 1 2 3 4 5 6 7 8 9 10 11 12 13 14 15
SDI 1 L/:BT A2 A3 A4 A5 A6 OoP 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 Egk po | o1 | b2 | p3 | pa | D5 | D6 | D7
Timg
LSB is sent first in SPI message
19 BAMIIMHEER sP RIEER
01 PA) i) 7 455 M SR TR Bl 28 BE IS BN SPIIE S N F M F ESAR. B9,
Mo PAI e oz 455 14 s 4
1.0

BIEFH
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BRITIMEIEDO (SPI)

7.3 WTeEiRIE

CLE94112ES x5 BEEHEE SPI thiNENgFHITREEIRIE. BTNMA CLEYM1Ixy RYIFHI=125
HRFHERESGERE (WE20) .

FHsEE (AR Mo) EEFIMAL SDI, F— ML SDO EZEEI T — ML SDI, FER— M. PR
FE—" MY SDO FHEEFIENBMN (M) LUAESPIETMIATIAE, EHEREER, RiTHIEEEER
B FIESSCSN MBS S SCLKRIZRIEIARISPIRE, XM MESHITERIIEMMILE.

FULEESR, ENAAHAIUR TR St A 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 3NN F T3 (WM FHUFHIFEIEFT3) , SAGEFEUWCLEI1xy 280N F T
2, BREHEWCLE1xy_ 1IN F 151,

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

BIEFH 45 L0
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BITIMEIEDO (SPI)
Microcontroller CLE941xy 1 CLE941xy 2 CLE941xy_3
DI SDO1 SDI2 SDO2 SDI3 SDO3
MO [1—L e T T
= ™~ = > Zz T X
| | -
8 S A 3 4] 8
MCSN [—»
MCLK >
MI M«

=] 20 CLE941xy RFIGTHHNHFH L HBEHEIE G

Sk o Asclockeveles X 8CLOCKCYIES X8 CLOCK GYCLES X 8CLOCKCYLES X 8 CLOCKCYCLES X 8 CLOCKCYLES )\
! |
[}

[}
[}
[}
[}
[}
[}
[}
[}

CSN
[}
i LABT=0 LABT=0 LABT=1
1 I,
MO=SDIT! ‘ ADDRESS BYTE 1 X ADDRESS BYTE 2 X X DATA BYTE 1 X DATA BYTE 2 X
T
| i
SDI2=SDO1!
—( GEF1 XGLOBAL STATUS 1X ADDRESS BYTE 2 X X RESPONSE 1 X DATA BYTE 2 X

SDI3 = SDO2
—(EB”_ZXGLOBALSTATUSZXGLOBAL STATU51X X RESPONSE 2 X RESPONSE 1 X

T
|
MI=SDO3 /—mm—\,
cerih XGLOBAL STATUS 2X GLOBAL STATUS 1 X X ResPONsE2 X' RESPONSE1

A TTTT

=] 21 5 =1 CLE941xy R T 2Z 4 SPI I

S82MEIMIEERM, FTLUEETE CSNARBTF BRI FHEARRE, EEME 2B HEIRRSAIEE
HAES, RIEE—IHEN CLEM Ly EBNBIHFEERYE (B 22)

BIEFH 46 L0
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BITIMEIED (SPI)
SCLK 0
CSN
MO=8DI1 | l I 1
| I ' '
| I
SDI2 = SDO1 | : HiZ : | Hiz
—K GEF1 /\. s W
I | | |
I | | |
SDI3 = SDO2 | l HiZ /~BR—\ Hiz
_< GEF1/2 /i m_
T T | T
I | | |
| |
=S003 o iz VT)IL
GEF1/2/3/ \ GEF1/2/3
Time

=] 22 1 H CLE941xy BRHLEAMMNEEEPREE T sCLK N AN BB IRINE

AR RLESPIHINFE IR, BINIR T F BHIRIE X IRFET0, AJERIRETEIZFEAET

— T \EEHAISPI_ERR {7 (BXSPI_ERR FIEZ1¥1E, 1EEWNFEIIIEMBIIE) » X

FIER T, RLZBH AT TERIF ISP E/ IR, B, WIRFEE IR T
IREIRESPIFE IR, BINIIIFT B S & 77251 2o

7.4 SPLEGRIEINRETEZSRTH
MREFRBIEFTZE EIRE—MILFTHERE CSN EFAZIE) REWE, ZBESET—
A SPimifiRSE (BE 23789RA))

CSN

SCLK o ,( 8 CLOCK CYCLES ¥ 8 CLOCK CYLES XX)O\ A8cLock cYcLEs Y 8 CLOCK CYLES Xm
T

End of the New failure

address byte  detection Read status byte

orrespondlng to the failure

|
]
I
I
I
|
l
r 2}
I

1 ! 1
: l |
1 ! 1
1 ! 1
] ! ]
1 ! 1
1 ! 1
| | |
SDI ! ADDRESS BYTE X DATA BYTE m : K ADDRESS BYTE X DATA BYTE m
] 1 ]
! 1 1 I |
= : | | ;
1
SDO ! Failure is NOT notified in this SPI frame | i Failure notified in the new SPI frame |
! A i i | A !
]
I( 1: Hiz : i ‘! HiZ
1 i | Hi
i( GEF GLOBAL STATUS X DATA BYTE )—( GEF X GLOBAL STATUS X DATA BYTE )—
Time
= [ —1 =l -, - A — —
23 BIRFTERIEPRESTESTEN - M MNEE RS
BB 41 10
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BRITIMEIEDO (SPI)

BMETESPIMEREPR S FFAEE N, LEREIREMBEMRG<HE, URAEXREAEE,
(s

v ERISREIRSHF R AXRIMAERES

o CLE94112ES TEAMBUEF HHAIEML N EIFMEIERE R, ZEABEEBIPRSHEERFIRE
RNBBRRIEITW BN, LUEHMIEHIZE R LITE/S4:sPImiAR REHT B EFE,

EUTERT, 2RRESFESR EUE1.75) ME—SPMFNEIETFTT (KEFER) ZER
PR —EE FTEERY:

v EHIEF TR EFNE A RSO RER

o BRIRSFF ISR TR AYEE,

EXMERT, MEIREE:

v ARTELRISPNNEFREFFRTIRG, MESEE TR—MFRE

v EISPIMBYEIEF T iRSG. SE23,

IR F M 48 10
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BRITIMEIEDO (SPI)

SPI Frame 1
Overcurrent failure detected on HS of HB 1 SPI frame: Read SYS _DIAG2 (OC error of HB 1-4)
r A A}
LSB Address Byte Data Byte MSB
0 1 2 3 4 5 6 7 8 9 10 1 12 13 14 15
LABT | A2 A3 Ad A5 AB OP
sl 1 Sl S 1S5 %] 5 X X X X X X X | x

transfer of the address byte

Overcurrent failure detected on HS of HB 1 during the

Target status register : OC error of HB 1-4

A,

[

)]

LSB Global Status Register Response Data Byte : SYS_DIAG2 MSB
0 1 2 3 4 5 6 7 8 a9 10 1 12 13 14 15
sSDO LE | SPL_ Do D1 [57] D3 D4 D5 D6 D7
0 |Tew | TsD [NPOR|VS OVIVS UV o | grr || =0 | = o | =0 | 2| = | =

-~

Load Error bit (Overcurrent or Open Load )

_10

AW

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

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

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
o |HA8T fﬁ ‘:g AT AS RS OF x | x [ x| x| x| x| x| x
\ Target status register : OC error of HB 1-4
r A Al
LSB Global Status Register Response Data Byte : SYS_DIAG2 MSB
0 1 2 3 4 5 6 7 8 9 10 11 12 13 14 15
0 TPW | TSD |NPOR [VS_OVIVS_UV| I;E gglﬁ ED 21 EZ Bg 34 25 Eﬁ ET

f

f

Time

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

S
g

FEEFRMFRRAERSMULEZLE, 2RBRFENRESTFRZEFA—HHNT
17l

24

1.0
2020-09-29
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BRITIMEIEDO (SPI)

7.5 SPIBRSY

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

ITHEFRE R/ 5T 7. EREFIUNSE NIRRT, MUtFTRIE 711 (OP i) BARIEN 07,
RENURTREER,

REEFEFERNR/BERFFR. BEREMRSSES, MUtFUNEMUMSTEMN 1, BTUWAH 0RT

REY
15 | 14 | 13 | 12 | 11 | 10 | 9 | 8 7 |6L5 4 3|2| 1 |0
8 Data Bits [D7...D0] Ai:;ds‘:'ess Bits [A7...AD]
for Configuration & Status Information -
HB ACT 1 CTRL readiwrite JO 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 0 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 0 LABT 1
' HB_MODE_3 CTRL read/write |1 0 1 0 0 LABT 1
PWM CH FREQ CTRL read/write |0 1 1 0 0 LABT 1
PWM1 DC CTRL read/write |1 1 1 0 0 LABT 1
O PWM2_DC_CTRL read/write JO 0 0 1 O LABT 1
- PWM3 DC_CTRL read/write ]1 0 0 1 0 LABT 1
FW_OL_CTRL read/write |0 1 0 1 0 LABT 1
FW_CTRL read/write |1 1 0 1 0 LABT 1
CONFIG_CTRL read 1100 1LABT1
SYS_DIAG_1 : Global status 1 read/clear |O 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 |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 O 1 LABT 1
SYS_DIAG_6: OP ERROR_5_STAT read/clear |1 0 0 0 1 LABT1
' SYS_DIAG_7 : OP ERROR_6_STAT read/clear |0 1 0 0 1 LABT 1
] 25 CLE94112ES SPI F {723 MR 5T
ERE: LABT. RE—TNttH, EEEEH 1.2 FHIE1.3 5,
HIRF 50 Lo
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CLE94112E

L|evi|L (o o] |o] esopess 10 S1 68H 10 SH 68H 10 ST 0L8H 10 SH 0l8H 10 ST LiaH 70 SH LLEH 10 87T ZhaH 10 SH 2kaH LVLS 9 ¥OUNI dO * £ OVIA SAS
L [Lavi|L o |o|o |t Jesjojpeal 107 S7 S8H 10 SH S8H 10§71 98H 10 SH 98H 10787 /8H 10 SH /8H 10 ST 88H 10 SH 88H LVLS ™S MOWNI dO * 9 OVIA SAS
L|evi|L [ofo]o|o] esiopea 10°S7 18H 10 SHL8H 10 ST 2aH 10 SH ZaH 1087 ¢8H 10 SH €8H 10 ST vaH 10 SH baH LVLS ¥ ¥O¥N3 dO * § OVIO SAS
Ljevijo L [L]L|L] ‘esiopesl 00 S7 68H 00 SH 6aH 20 ST 0l8H 00 SH 0l8H 00 ST Li8H 00 SH LLEH 00 ST2Zl8H 00 SH ZLaH LVLS £ ¥O¥N3 dO * ¥ OVIO SAS
Lfjevijo L ]L|L]o Jesjo/pes) 00 S1 §8H 00 SH g8H 20 S798H 00 SH 98H 00 ST L8H 00 SH 28H 00 ST 88H 00 SH 88H 1V1S 2 HOHY3 dO : € OVIA SAS
L[Lavi{o |t | |0 |1 ]| seapeas 00 ST +8H 00 SH 1EH 00 ST eaH 00 SH™ ¢aH 007 ST €8H 00 SH €8H 00 ST ¥8H 00 SH ¥aH 1VLS™1THOHYE dO : 2 OVIA SAS
Lfevifo[v {1 ]o|o] eeopeas 0 MdL asL HOdN AOSA ANTSA Ell Hy3IdS | SMJE3s [2GOID : LTOVIQ SAS
Lleva| e [o o] [ peal oa A3a \ai A3a zai A3a penesal pansesel paniasal pansasal panissal 4197 DIANOD
L[Lavijo | |o || Sjumypes) L18H M4 8aH Md 68H M4 018H M4 LIEH M4 ZIEH M4 pansesal paniasal THLOTMS
L [Levi{o | oL |0 Sjumypes) LSH 135 10 ZSH 13 10 L8H M4 ZaH M4 €8H Md YaH Md SEH M4 98H Md THLDTI0 M
Lltavafo (1 {o o |[] ewmpess o 7LD 00 €M | 1ML 7O BNMd |2 THLY 0T SAM | € THLD 00 EWMd | v L0 00 EnMd [T THL0 DA ENmd |97 THLO D0 eIMd | LD 0a M 1419700 EWMd
Ljtavifo (1 {o]o|o] ewmpess [0 L0 00 WM | 1ML 7O AWM |2 THLY 0T ZAMd | € THLD 00 ZAMd | v L0 00 ZMd | 1810 D0 Znimd |9 THLO 00 ZMd |2 LD 0a eiimd 1419700 TWMd
Llevijofo |||t ampess  |07THL0 00 WM | LT THLO 00 LAIMd | 27110 0 WM | € THLO 00 HAMd | THLD 00 HAM |STTHLO 00 LNMd |97 L0 00 MNMd |4 LD 0 MG L0700 HNMd
L[Lavijo oL |1 |0 ampess  |0703HATLHO WM | 1038 IHO WM |070344 2HO WMd | 10384 ZHO INMd | 070344 €HO WMd |1 0384 eHO Wimd |  0aoW ™10 Wi LAOW X194 THLD OIHA HO WMd
L [Lavijo o |t oL ajumpes) 03Q0W 68H 1300 68H 0300OW 0L8H L3AOW 0LEH 03QON ™ LLEH LICOW™ LLEH 03QON ZLaH 1300 Z18H TH19 € 300N 8H
L [Lavijo o |t |0 |0 aumypesl 0300W S8H 300N SaH 0300 98H 1300W 98H 0300W /8H 300N 28H 030OW 88H 1300W 88H Y19 Z 300W 8H
L [Lavijo o oL |1 aumypes) 0300W 18H 1300 L8H 0300W 28H L300W Z8H 0300W €8H 1300W €8H 03QOW va8H L30OW ¥aH YLD L 300N 8H
L |evijofofo]i|o ajm/peal NI ST 68H N3“SH 68H NI STO0LEH NI SH0l8H NIST LigH NI SH LLaH NI ST ZIaH NI“SH ¢laH THLOETLOV 8H
L |evijofo oot Sjmjpesl NI ST SaH NI SH GaH NERLIEEL] N3 SH 98H NI ST /8H N3 SH /8H N3 S788H N3 SH 88H TYLD 2 LOV 8H
L |evijofofojo]o sjm/peal N3 ST 18H N3 “SH L8H N3 ST Z8H N3 SH z8H N3 ST €8H N3 SH €gH N3 ST ¥aH N3 SH b8H TELDTLTLOV EH
. S OH 0
adf) 5820y 0d 1] 2a £d #0 sa 9a 1d
0V 1Y Sig SS3ippy 0020 Sy eleg aweN Jajs1B0y

o] t JeJeJr]c]e L [ 6 [} 1 | [ €l L [

Figure 26 CLE94112ES Bit Mapping

Last Address Bit Token, refer to Chapter 7.2 and Chapter 7.3

: LABT:

Note

1.0

2020-09-29
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BRITIMEIEDO (SPI)

7.6 SPIEHIFTFER
FHISERAEE/SIHRNE (BHE7.55)
+ ‘POR’{EHPORZZHENMNEMEFFEHNBEN - FrE & HIE 172 ER1A{E 9 0000 0000,

o — PN 16 USPHESHTAENFETAR (BB 25 #1E 26) , AP
- —utFES

- BRER—HEFD
v EHRAASWESM EEERRER. X NE TR s8R SPIZRIZR TR
o BER SPIETIREN0” (FRIB) , AURFTHRNFES.

o B SPILTIRBE R, JURFETEANFTEES,

IR T 52 10
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BRITIMEIEDO (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
O0s HS4 OFF/High-Z (default value)
1z HS4O0ON
HB4_LS_EN |D6 rw Half-bridge output 4 low side switch enable
Oz LS4 OFF/High-Z (default value)
1l LS40N
HB3_HS_EN |D5 rw Half-bridge output 3 high side switch enable
0z  HS3 OFF/High-Z (default value)
1z HS3ON
HB3_LS_EN D4 rw Half-bridge output 3 low side switch enable
Oz LS3 OFF/High-Z (default value)
1z LS3ON
HB2_HS_EN D3 rw Half-bridge output 2 high side switch enable
0z 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)
1l 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)
1z LS1ON
R HFIIGERZ Y LEFETAIHS FILS [BIETRGE, BB R Bt HIRLETEFETHILS EN AT
HS_EN {729E& i, TZEERS=FKBIZFIT
BIEFM 53 10
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BRITIMEIEDO (SPI)

HB_ACT_2_CTRL
¥HmHiEEl2 (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)
lz HS8ON
HBS_LS_EN |D6 rw Half-bridge output 8 low side switch enable
0z LS8 OFF/High-Z (default value)
1z LS8ON
HB7_HS_EN |D5 rw Half-bridge output 7 high side switch enable
0s  HS7 OFF/High-Z (default value)
1z  HS7ON
HB7_LS_EN D4 rw Half-bridge output 7 low side switch enable
0g  LS7 OFF/High-Z (default value)
lg LS7ON
HB6_HS_EN | D3 rw Half-bridge output 6 high side switch enable
0s  HS6 OFF/High-Z (default value)
1z HS6ON
HB6_LS_EN |D2 rw Half-bridge output 6 low side switch enable
0s LS6 OFF/High-Z (default value)
1z LS6ON
HB5_HS_EN D1 rw Half-bridge output 5 high side switch enable
0s  HS5 OFF/ High-Z (default value)
1z  HS50N
HB5_LS_EN |DO rw Half-bridge output 5 low side switch enable
0s LS5 OFF/High-Z (default value)
1 LS5 ON

AR HFIIEERS Y LEFHTATHS FILS [T RS, BB R BT R TEFHTHILS_EN 7]
HS_EN {Z25E 11, TEIBBEES K BTIZF 1o

HIRTFH 5 L0
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BRITIMEIEDO (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| HB11_LS_EN HB10_HS_E| HB10_LS_EN| HB9_HS_EN | HB9_LS_EN

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

Field Bits Type Description

HB12_HS_EN |D7 rw Half-bridge output 12 high side switch enable
0z HS12 OFF/High-Z (default value)
1z HS12ON

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

AR B FIEERS Y LEFHTATHS FILS [T RS, R R BT R TEFHTHILS_EN 7]
HS_EN {Z25E11, JEIBBEES R BTIZF 1o

HIRTFH 55 L0
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CLE94112E

BRITIMEIEDO (SPI)

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

(infineon

D7 D6 D5 D4 D3 D2 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

Field Bits Type Description
HB4_MODEn |D7:D6 rw Half-bridge output 4 mode select
(n=0,1) 005 No PWM (default value)
01s 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)
01s 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)
01s 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)
01g 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,
BB 26 10
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BRITIMEIEDO (SPI)

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

(infineon

D7 D6 D5 D4 D3 D2 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

Field Bits Type Description
HB8_MODEn |D7:D6 rw Half-bridge output 8 mode select
(n=0,1) 005 No PWM (default value)
01s 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)
01s 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)
01s 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)
01s 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,
BB 7 10
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BRITIMEIEDO (SPI)

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

D7 D6 D5 D4 D3 D2 D1 DO

HB12_MODE1HB12_MODEO|HB11_MODE1 HB11_MODEO HB10_MODE1l|HB10_MODEO| HB9_MODE1l | HB9_MODEO

'w w 'w 'w w 'w w w
Field Bits Type Description
HB12_MODEN |D7:D6 rw Half-bridge output 12 mode select
(n=0,1) 00s No PWM (default value)

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

HB11_MODEN |D5:D4 rw Half-bridge output 11 mode select
(n=0,1) 005 No PWM (default value)

01s 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) 005 No PWM (default value)

01s 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)

01g PWM control with PWM Channel 1
105 PWM control with PWM Channel 2
115 PWM control with PWM Channel 3

ERE BXPWMERIEHIEZ 158, BHF6.1.187,

HIRTFH 58 L0
2020-09-29



CLE94112E < 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?

00z No modulation (default)

01z Modulation frequency 15.625kHz

10s 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)
01z 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

10z PWM frequency 2 : 100Hz

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

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

10s PWM frequency 2 : 100Hz

11z PWM frequency 3: 200Hz

1) RFTEFMIK, BIKIHRIE SARAIEFEL10%HRE

ERE BXPWMERIEHIEZI5E, BHF6.1.187,

HIRTFH 59 L0
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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
r'w w r'w r'w w r'w w 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
ARE BXPWMIRIERIEZI15E, ENF6.1.1E7,
PWM2_DC_CTRL
PWMIEIE 2 = ELECE (it [OP1000 10[LABT]1:)
D7 D6 D5 D4 D3 D2 D1 DO
PWM2_DC_ | PWM2_DC_ | PWM2_DC_ | PWM2_DC_ | PWM2_DC_ | PWM2_DC_ | PWM2_DC_ | PWM2_DC_
CTRL_7 CTRL_6 CTRL_5 CTRL_4 CTRL_3 CTRL_2 CTRL_1 CTRL_O
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
EFE BEXRPWMAEEIERIEZ 15, B F6.1.1E7,
HIEF A 60 10
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BRITIMEIEDO (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

BIEFH

BXPWMERIEHIEZI5E, BHF6.1.187,

61

1.0
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BRITIMEIEDO (SPI)

FW_OL_CTRL

HS1., HS2£EMBCE K fa HFFREHEMIIEE (3hhtT [OP]010 10[LABT]1s)

D7 D6 D5 D4 D3 D2 D1 DO
FW_HB6 FW_HB5 FW_HB4 FW_HB3 FW_HB2 FW_HB1 OL_SEL_HS2 |OL_SEL_HS1
rw r'w r'w rw r'w r'w r'w r'w
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,
BIEFM 62 10
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BITIMEIED (SPI)
FW_CTRL
ErhERAECE (it T7[0P]1110 10[LABTI1) &
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
0z  Passive free-wheeling (default value)
1lg  Active free-wheeling
FW_HB11 D4 rw HB11 free-wheeling configuration
0z  Passive free-wheeling (default value)
1lg  Active free-wheeling
FW_HB10 D3 rw HB10 free-wheeling configuration
0s Passive free-wheeling (default value)
1ls  Active free-wheeling
FW_HB9 D2 rw HB9 free-wheeling configuration
0s Passive free-wheeling (default value)
1ls  Active free-wheeling
FW_HBS8 D1 rw HBS8 free-wheeling configuration
0z  Passive free-wheeling (default value)
1ls  Active free-wheeling
FW_HB7 DO rw HB7 free-wheeling configuration
0s Passive free-wheeling (default value)
1lg  Active free-wheeling
ARE BXPWMIEIEHIEZIEE, B F6.1.1E7,

BIEFH
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RITIMEIED (SPI)

CONFIG_CTRL

SRYFECE (Mbik =75 [OP]110 01[LABT]1s)

D7

D6

D5

D4 D3 D2

D1

Infineon

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

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

Note: These bits can be used to verify the silicon
content of the device

BIEFH
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BRITIMEIEDO (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
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£1TIMBIZO (SPI)

7.7.1 REFTFRENX

SYS_DIAG1
2RRE& 1 (k75 [0P]001 10[LABT]1:)
D7 D6 D5 D4 D3 D2 D1 DO
SPI_ERR LE VS_UV VS_OoVv NPOR TSD TPW reserved
rc r rc rc rc rc rc r
Field Bits Type Description
SPI_ERR D7 rc SPI error detection
0z No SPI protocol error is detected (default value).
1z An SPI protocol error is detected.
LE D6 r Load error detection (logic OR combination of Open Load
and Overcurrent)
0z  No Open Load and no Overcurrent detected (default value)
1z Open Load or Overcurrent detected in at least one of
the power outputs. Error latched. Faulty output is latched off in
case of Overcurrent
VS_UV D5 rc VS Undervoltage error detection
0z Noundervoltage on Vsdetected (default value)
1lg  Undervoltage on Vs detected. Error latched and all outputs
disabled.
VS_ov D4 rc VS Overvoltage error detection
0s  Noovervoltage on Vsdetected (default value)
1z Overvoltage on Vs detected. Error latched and all outputs
disabled.
NPOR D3 rc Not Power On Reset (NPOR) detection
0z PORonEN orVDD supply rail (default value)
1z  NoPOR
TSD D2 rc Temperature shutdown error detection
0s  Junction temperature below temperature shutdown
threshold (default value)
1l Junction temperature has reached temperature shutdown
threshold. Error latched and all outputs disabled.
TPW D1 rc Temperature pre-warning error detection
0z Junction temperature below temperature pre-warning
threshold (default value)
1l Junction temperature has reached temperature pre-
warning threshold.
reserved DO r Bit reserved. Always reads ‘0’.

ARE ERREEF e PHILE (LB R 1209 ERB T FITEEZ GHI7 ST iix =175

Bo MIREEBIELHTLEERIFTE OC/OL LAKELEN0, RYLE (I1FE BRI
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SYS_DIAG_2: OP_ERROR_1_STAT
¥5Et -4 93 REIRRA (Gthil=75 [0P1101 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 Noerroron 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 Noerroron 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
0c  Noerroron HS2 switch (default value)
1z Overcurrent detected on HS2 switch. Error latched and HS2
disabled.
HB2_LS_OC |D2 rc Low-side (LS) switch of half-bridge 2 overcurrent detection
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 Noerroron 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.
BB 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 Noerroron HS8 switch (default value)
1z Overcurrent detected on HS8 switch. Error latched and HS8
disabled.
HB8_LS_OC |D6 rc Low-side (LS) switch of half-bridge 8 overcurrent detection
0z Noerroron LS8 switch (default value)
1z Overcurrent detected on LS8 switch. Error latched and LS8
disabled.
HB7_HS_OC |D5 rc High-side (HS) switch of half-bridge 7 overcurrent detection
0z Noerroron 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 Noerroron 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 Noerroron HS5 switch (default value)
1z Overcurrent detected on HS5 switch. Error latched and HS5
disabled.
HB5_LS_OC |DO rc Low-side (LS) switch of half-bridge 5 overcurrent detection
0z Noerroron LS5 switch (default value)
1z Overcurrent detected on LS5 switch. Error latched and LS5
disabled.
BB 68 10
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BRITIMEIEDO (SPI)

SYS_DIAG_4: OP_ERROR_3_STAT
¥Rt o- 12 NI REIRIRES (MU= [0P]111 10[LABT]1:)

D7 D6 D5 D4 D3 D2 D1 DO

HB12_HS_O HB12_LS_OC/HB11_HS_O HB11_LS_OC|HB10_HS_O (HB10_LS_OC| HB9_HS_OC| HB9_LS_OC

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

HS10 disabled.

HB10_LS_OC |D2 rc Low-side (LS) switch of half-bridge 10 overcurrent detection
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
0s  Noerror 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
0s  Noerroron LS9 switch (default value)

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

S 1B 7L/ da R ST ARTESZHTHL  (FICLE94110ES. CLE94108ES FICLE94106ES) FFHREN
/L= 7‘-(7“ /7?5'5]”; Ez;fﬂ/gjé\ggz‘;gﬁ“o ”»
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BRITIMEIEDO (SPI)

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
0s  Noerror on HS3 switch (default value)
1z Open load detected on HS3 switch. Error latched.
HB3_LS_OL|D4 rc Low-side (LS) switch of half-bridge 3 open load detection
0s  Noerroron LS3 switch (default value)
1z Open load detected on LS3 switch. Error latched.
HB2_HS_OL |D3 rc High-side (HS) switch of half-bridge 2 open load detection
0z  Noerror on HS2 switch (default value)
1z Open load detected on HS2 switch. Error latched.
HB2_LS_OL|D2 rc Low-side (LS) switch of half-bridge 2 open load detection
0s  Noerroron LS2 switch (default value)
1z Open load detected on LS2 switch. Error latched.
HB1_HS_OL D1 rc High-side (HS) switch of half-bridge 1 open load detection
0z  Noerror on HS1 switch (default value)
1z Open load detected on HS1 switch. Error latched.
HB1_LS_OL|DO rc Low-side (LS) switch of half-bridge 1 open load detection
0s Noerroron LS1 switch (default value)
1z Open load detected on LS1 switch. Error latched.
BIEFM 70 10
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SYS_DIAG_6 : OP_ERROR_5_STAT
X 5 - 8 A AREIRIRE (it [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.
BIEFM n 10
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BRITIMEIEDO (SPI)

SYS_DIAG_7 : OP_ERROR_6_STAT
EFTHL - 125 BRI (sl =75 [0P1010 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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00g: OFF
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