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Type Package Marking
CLE94108ES PG-TSDS0-24 CLE94108ES

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
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SIMECE
1 SIHECE
1.1 5|5 BEC
O |
GND [T |1 I'____"24‘:|:| GND
ouT1 [CI2 123 T] OuT2
ouTs 3 ! 122 T ouTs
oUT7 T4 121 T ] VS2
sDI CTf5 ! | 20T scLK
vDD [T 6 | 1 19T CSN
sDo 1|7 | :18:|:| N.U.
EN T8 | 1 177 N.U.
N.U. CI][9 | 11611 Vst
ouT6 [ 10: 1 15T ] N.U.
ouT4 CTim_____t14T7ouTs3
GND [T][12 1311 GND
1 CLE94108ES 5|HIfl &
12 BIRMEXFIEE
Pin Symbol Function
1 GND Ground. All ground pins should be externally connected together.
2 OUT1 Power half-bridge 1
3 OUT5 Power half-bridge 5
4 ouT7 Power half-bridge 7
5 SDI Serial data input with internal pull down
6 VDD Logic supply voltage
7 SDO Serial data output
8 EN Enable with internal pull-down; Places device in standby mode by pulling the
EN line Low
9 N.U. Not used. This pin should be left open.
10 OouT6 Power half-bridge 6
11 ouT 4 Power half-bridge 4
12 GND Ground. All ground pins should be externally connected together.
HEFMH > 10
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SIRECE

Pin Symbol Function

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

14 ouT3 Power half-bridge 3

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

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

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

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

19 CSN Chip select Not input with internal pull up

20 SCLK Serial clock input with internal pull down

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

22 OouT 8 Power half-bridge 8

23 OuUT 2 Power half-bridge 2

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

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

1) 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

HEFMH 6 10
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3.1 #X R ATUE B

w2 “a 3 B KEARE(HYT; = -40°C = +150°C
Parameter Symbol Values Unit |Noteor Number
Min. |Typ.|Max. Test Condition
Voltages
Supply voltage Vs -0.3 - 40 v Vo=Vs1= Vs P_41.1
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 -0.3 - 55 v 0V<Vs<40V P_4.13
Logic input voltages Vspi 03 |- |vDD |V 0V<Vs<40V P_4.14
(SDI, SCLK, CSN, EN) Ve 0V<Wpp<5.5V
Vesns Ven
Logic output voltage Vspo -0.3 - vDD |V 0V<Vs<40V P_4.1.5
(SDO) 0V<Wpp<5.5V
B2
Continuous Supply Current for Vs; | /s1 0 - 2.0 A - P_4.1.6
Continuous Supply Current for Vs, | /s, - 2.0 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 Vesp 500 |- 500 |V CDMY¥ P 41.12
ESD susceptibility corner pins Vesp 750 |- 750 |V CDMY4) P 4.1.13
1) RESEFMR, HIZIHER.
2) WERAFRERR (N.U.) 3R
3) ESD U=, “JEDEC HBM” EF ANSI/ESDA/JEDEC JS-001 B9 (1.5kQ, 100 pF)
4) ESDBURE, WEESBRMHEE“COM”, FFHJIEDEC JESD22-C101
HEFMH 9 1.0
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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 1 L0
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3.3 PPEHT

x4 FPH$T CLE94108ES CLE94106EL

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

Junction to Case, To=85°C Rihic_hot - 2.5 - K/W b

Junction to ambient, Ta=85°C | Ryja hot m |~ 810 |- Kw (Y2

(1s0p, minimal footprint) in

Junction to ambient, Ta=85°C | Ryja hot 30 | - 417 |- Kw (D3

(1s0p, 300mm2 Cu) 0

Junction to ambient, Ta=85°C | Ryn ot eo | - 405 |- Kw | DY

(1s0p, 600mm2 Cu) 0

Junction to ambient, Ta=85°C | Ryja hot 26 | - 284 |- 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,

RS 12 1.0
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3.4 BTN
&5 S, Ve=5.5VE 18V, Vpp=3.0VZES5.5V, T;=-40°C = +150°C, EN=HIGH,

loui=0A; BRIEFEHIHEA, HBEEBEETFV,.=5.0V. V:=13.5VHIT,=25°C; FREBE
XS T, IEBRFRASIE (BRIESHIHEA)

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 |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  |?lour=-0.1A; P_4.4.19
(HS1and HS2 in LED mode) 150C T;i=150°C
FHREEL (Hs) BENRERPSZHT
HS Overcurrent Shutdown Isp ns -14  |-1.1 |-09 |A See Figure 7 P_4.4.89
Threshold
Difference between shutdown |/im ns- -1.2 -0.6 |0 A 3 |ILIM_HS| 2 |ISD_HS| P 4421
and limit current Isp_ns See Figure 7
Overcurrent Shutdown filter | tysp s 15 19 |23 us ¥ 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, pys;, 100 (200 (300 us Bit OL_SEL_HS1= |P_4.4.26
for LED mode 1,0L_SEL_HS2=
(HS1 & HS2) 1;
3)
FHEHER (Ls) BER R HFRPAIZH
LS Overcurrent Shutdown lsp s 0.9 11 |14 A Figure 8 P_4.4.104
Threshold
Difference between shutdown |/m s~ 0 06 |12 A im s lsp 1s P _4.4.28
and limit current Isp_1s Figure 8
Overcurrent Shutdown filter tasp. Ls 15 19 23 us 3 P_4.4.29
time
Open Load Detection Current  |/oip_ts 3 8 15 mA - P_4.4.30
Open Load Detection filter time | toip (s 2000 |3000 (4000 |ups 3 P_4.4.31
i ouT(1...n) NIRRT
HS leakage current in off state | /qLrn_nor -2 0.5 |- HA Vourn=0V; EN=High |P_4.4.32
HS leakage current in off state | /qLrn_ste -2 -05 |- HA Vourn=0V; EN=GND |P_4.4.33
LS Leakage current in off state |/qLn_nor - 05 |2 HA Vourn=Vs; EN=High |P_4.4.34
LS Leakage current in off state | /ouin_ste - 0.5 WA Vourn=Vs; EN=GND |P_4.4.35
A XEYEl. ME 9 ME 10,
Slew rate of high-side and low- | d\our/ dt 0.1 045 |0.75 |V/us |Resistive load = P_4.4.36
side outputs 100Q; Vs=13.5V ¥
14 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

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

driveron 100Q to GND

Output delay time high side 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_4.441

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

|/DD

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

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

SPI $E

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

SPIEO: MEN EFAAEISE— N IRRIER R E]

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

SPHEO: BAZO. ZIEWA 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 Viny - 500 |- mV 3 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

WO, Z8EHH miso

H-output voltage level Vspon Voo- | Voo~ |- v Ispon=-1.6 mA P_4.4.56
0.4 0.2
HHEF 15 10
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=R

&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
IAEXT T, IEBRAANSIE (BRIEBHHA) (80

Parameter Symbol Values Unit |Note or Number
Min. |Typ. |Max. Test Condition
L-output voltage level VspoL - 02 (04 |V IspoL= 1.6 MA P_4.457
Tri-state Leakage Current IspoLk -1 - 1 HA Vesn= Vops P_4.4.58
0V < Vspo< Voo
Tri-state input capacitance Cspo - 10 |15 pF 3 P_4.4.59
BERNRF. 21E 15 ME 17,
SCLK Period tocik 200 |- - ns 3 P_4.4.60
SCLK High Time tscLun 045* |- 055* |ns |¥ P_4.4.61
tpCLK tpCLK
SCLK Low Time teciuL 045* |- 0.55* |ns 3 P_4.4.62
tpCLK tpCLK
SCLK Low before CSN Low | taer 125 |- - ns |7 P_4.4.63
CSN Setup Time ticad 250 |- - ns 3 P_4.4.64
SCLK Setup Time tiag 250 |- - ns 3 P_4.4.65
SCLK Low after CSN High teen 125 |- - ns 3 P_4.4.66
SDI Setup Time tspi_setup 30 - - ns 3 P 4.4.67
SDI Hold Time tspi_hold 30 - - ns 3 P 4.4.68
Input Signal Rise Time at t - - 50 ns 3 P_4.4.69
pin SDI, SCLK, CSN
Input Signal Fall Time at pin |t - - 50 ns 3 P_4.4.70
SDI, SCLK, CSN
Delay time from EN falling edge | tpyope - - 8 us 3 P_4.4.71
to standby mode
Minimum CSN High Time tesnH 5 - - Us 3 P_4.4.72
BiEWLERF. 20HE 15,
SDO Rise Time tispo - 30 |80 ns Cloag=40pF P_4.4.73
SDO Fall Time tespo - 30 |80 ns Cload = 40pF ¥ P_4.4.74
SDO Enable Time after CSN tensbo - - 75 ns Low Impedance® |P_4.4.75
falling edge
SDO Disable Time after CSN toissno - - 75 ns High Impedance® |P_4.4.76
rising edge
Duty cycle of incoming clock |dutyscik 45 - 55 % 3 P_4.4.77
at SCLK
SDO Valid Time for Vpp= 3.3V tvaspo3 - 70 |95 ns Vspo< 0.2 X Voo P_4.4.78
Vspo> 0.8 x Vop
Cioad = 40pF?
HUEF 16 10
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CLE94108ES < iﬁneon

=R

&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,

BRAY M RBASAE
B RER S

P_4.4.1
5.9

49

39

1SQ [uA]
N
w
I

1.9 —

0.9

0.1 L —— )

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

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

B R ER A
P_4.4.4
300
!
-
250 L >
o |t
| LT
200 -1 e I
r L] :—-’
LT3
_ bt -—_____‘_—/
< __.—-—--
3,150 ——
@ |t
] I
100
I
50
0

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

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

BIR RS ER BIRBIRER
P 4.4.2 P_4.4.5
0.4 0.89
035 : /
03 0.88 ] /
025 //
z 02 _og7
= < o
g 015 / E ] //
[a)
3 - ] d
2 o1 0.86 /
] //
0.05 /
-—-"’/
0 0.85
-
0.05
01 0.84

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

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

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

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

HHEF

18

1.0
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CLE94108ES
ISERRLER
EiLEERIRE SEBMAE {EihES RIR SEEME
P_4.4.16 and P_4.4.17 P_4.4,16 and P_4.4.17
1500 . 1600 -
1400 / 1500 /
5 / 1400 : /
1300 ] / ] /7
] /| 1300 : 4/
] ] 7
1200 : - ] 74
g 5 € 1200 3 4
— 1100 : ve = ] ;j
T ] a ]
| i / 11100 ] /
2 E / = i
& 1000 ] / o ] 4
2 ] / 2 1000 s
a J [a] E ryd
% 900 ] / * 3 74
)V d 900 1
1/ 147
800 - prd
T ] 800 e
4BE vdE
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 —V5$=13.5V —V5=18V —V5=19V —V5=21V —V5=55V —V5=13.5V —V5=18Y —V5=19V —V5=21V

RIOEREIRIRSEREPE vs = 13.5V
M vDD =5V

1600

1500

1400

1300

[mQ]
=
(o]
o
o

11100

RDSON_HS
=
o
o
o

900

800

700

600

P_4.4.16 and P_4.4.17

h N

/

¥g
ztl

-50 -30 -10 10 30 50 70 90 110 130 150
Junction Temperature [°C]
=—QUT1=—0UT2—0UT3—0UT4
—QUT5—0UT6~—0UT7—0UT8

HHEF

RibsSRRESERRHE Vs =13.5v
F1vbb =5v

19

P_4.4.16 and P_4.4.17
1600

1500

1400

1300

1200

[mQ]

wv
=11100
2

[o]

2 1000

RD:

900

800

700

600

-50 -30 -10 10 30 50 70 90 110 130 150
Junction Temperature [°C]
—QUT1—0UT2—0UT3—0UT4
—0UT5—0UT6—0UT7—0UT8

1.0
2020-09-29



CLE94108ES imeon

FIERERER
=A% SERE fEin%H SBRF
P_4.4.36 P_4.4.36
0.6 0.65
0.55 0.6 ——
——— ] I e
05 —— | T ——t ' e T
_ [ t—t] — 05 "':
) ) r——— ™
2 0.45 3+ 9 |
=~ I e, N -~ T
S = | 2.0.45 =
5 04 B 8 T
-~ ~
5 5 04
9035 g
o © 035
03 03
0.25 0.25
0.2 0.2
50 -30 -10 10 30 50 70 90 110 130 150 50 -30 -10 10 30 50 70 90 110 130 150
Junction Temperature [°C] Junction Temperature [°C]
==\/$=5.5V =—=VS$=13.5V -—VS=18V =—=VS=19V -—VS=21V ==\/$=5.5V =—=VS$=13.5V -—VS5=18V =—VS=19V -—VS=21V
=A% xRS {EC 0 %80 H > B =
P_4.4.36 P_4.4.36
0.65 0.65
r——
06 0.6 . -
0.55 == = 0.55 ] ——= =
— 05 — — 05 = ]
g -"-—--ﬂ-..__ g _---_-"-"-—-
~ ~
2.0.45 —— 2,045
L [
- ©
™~ ~
E o4 E 04
2 2
0.35 0.35
0.3 0.3
0.25 0.25
0.2 0.2
-50 -30 -10 10 30 50 70 90 110 130 150 -50 -30 -10 10 30 50 70 90 110 130 150
Junction Temperature [°C] Junction Temperature [°C]
—V§=5.5V —V§=13.5V —VS=18V —VS5=19V —VS5=21V —VS§=5.5V —V§=13.5V —VS=18V —VS5=19V —VS=21V
iR 20 1.0
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FEERER
[=Srab o {53 7 < My B (B
P_4.4.89 P_4.4.104
-1000 - 1160
-1020 \
1140
\l ]
-1040 \\\\ ]
- 1120 NN
L~ NN
-1060 \\-
d 1,
= -1080 o =10 N
< ]
£ ] q E ] §\
0 -1100 . P 9 N
5 1 |V | ] NN
a a ]
@ 1120 <, ] NN
060 ] NN
s ] NEN
-1140 7 ] \‘\\‘\
b 1
// ] 1040 ] N
-1160 ; ] NN
1180 : 1020 ] ~J
-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$=55V —VS=13.5V —VS=18V —VS$=19V —VS=21V —VS$=55V —VS=13.5V —VS=18V —VS$=19V —V5=21V
REFBEERE REXMTEERE
P 448 P_4.49
4.95
] 479
] / ] /
4.9
] // 474 //
4.85 : // // ////
= / / 2469 /

4 '8
O 48 // // 5] /
I » = | e
3 vdivd 3 BV
3 1 o = A A
> ] vz L > 4.64 va
4.75 — 1 L1
AT ] /// A
=T ] 4.59
4.7 Y
] -
4.65 ] 4.54
-50 -30 -10 10 30 50 70 90 110 130 150 -50 -30 -10 10 30 50 70 90 110 130 150
Junction Temperature [°C] Junction Temperature [°C]
—VDD=3V —VDD=5V -—VDD=5.5V —VDD=3V —VDD=5V -——VDD=5.5V
BB 21 L0
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Y ERER
BEFEBERE B EXUTBERSE
P 4.4.12 P 4.4.11
238 236
22.7 235 /
/
226 // 23.4 /
225 ydvi
_ // 233 / /
2,4 /| = /
z AW & AV
5 AV 5 232 a4
3223 A > A
5]
> W4 > 231 WiV
/ 7
222 7 // /
pav= PE! rapa
221 A rayd
=~ 7 L~
22 4 — 229 T3
"] :
219 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 E {1

P_4.4.14 and P_4.4.15
2.68
] /1
/
2.66 7
] e
//
— 2.64 %
= A
ke e
o 1
< LA
o 262 =
= 1"
a /|
a L/
> 260 »
%
L+
2.58 -
2.56
-50 -30 -10 10 30 50 70 90 110 130 150
Junction Temperature [°C]
—VDD POR —VDD POffR
BUEFM

22

1.0
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5 FaiR
5.1 EBiR

CLE94108ES BRI ERIFEHNG I, 231V Vore FFHIL Vs 2 , VS EZE 12VIEEBRFEN. Voo
BT R234891/0 Eh2SFAN B IS E2S R,

VFIVooERJR B EIHIIRY, XHE—K, HVEMBEREER TN, ZEERPEENEEDERT
=, Alt, —BWirE, REFMAIUSSEEIT, TEASGEHRREZES,

Voo EFH BB Voo ror BY, SAMKNER ERBE(L (POR), MATELEBBEIHIIAK IC, FREARERFAEREIRETRE
wWHikR, HERERKEXE (EED) .

BIKE— 1 BEBERM— 100nF HEBRBRROGEFOB[BHNVERSIHKE, UNESMARINER
MBI FEAMERE(EMC), BEBEARNRTHMEZTIEIT, UBALE vS BEBSAITRAIEME, L,
BINTE Voo BRI LR EBER.

5.2 BEERER

5.2.1 IEEER

BT ENSNIRE NS BT, CLE94108ES HANIERER ., FERERT, BERLTEERE, Fr
B RAEE AT LUEN SPHHITEL B,

5.2.2 AKRERIET

BT IZE EN BINIKEE T, CLE94108ES HAKERIETN. EN HINBEBRIP FHIEFE,
ERRERT, FrEHEEAEEIYXHA, SPIFEFRAE N, BIRHEREE ot by oo

5.3 SMTH

CLE94108ES B LU FEMf&1T !

VDDKEE‘TL:

MR Voo BT RIEBEVoorom, N SPHEOBTTETE. BMFINEERBEWRER, BEBASHEEER,

HEk KA. —B Vo BEBRBFESTFTREBEVorror » HNFINEERM S HIGH. SRS NPOR I E il
(T£SYS_DIAG1#Global Status RegisterfPFYNPOR=0) o

EN S|BIS i :

AR EN SIIRNIE{REBE, BENBEHER, SIFHNKERE,

a:ECLE94108ESﬂ‘:_|:J—.ET%"$§:_Eﬁ (EN=1/; VDD>Vopror) 5 NPORMIL (NPOR=0) FASIREENIE

HIRTFH 23 L0
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5.4 RARMELRIP

CLE94108ES FEINBRIRMEFRIF. ERFMEBRT, FHEHIENER_RERF LS E, SHER
MBI EI BB AV IERREEARTN (Ike), HEBR_REMIRINEET A, Eitt, BINERRIRERIPFZIRE
(BIEA4) .

a) G_N_D b) VBAT
) ; DRP
lf______'____ﬂ IT______ T CSZJ_ Csén
! ) i ! ]
: HSx __ |~ | : HSx _ |~ I
I I
| I ! I
I |
i f——T+OUTx ! }——+ OUTx
I I
I | | |
| — | —
! LSx J:} ! ! LSx | :
I I
[ ___1 b [____1
4 IrRB
[ ]
VBAT GND
4 RIEMERP
BIEF A 24 1.0
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6 vt

6.1 TheEWiEA

CLE94108ES HYF#imb A FIKEh BBl A, XLt A LUELRIKE), BRI 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

CLE94108ESHIFAA  #im tHiZ FPWM 121E. ENBERIUARIEsNR S E (FIMNEREBRIEHN) B
BILAIRENEBPE AR (BIS0 LED ) » BN FHRERZHE=1 PWwM BE, S MNBEHEHIINLT
EbIRE, APHERRSf, S8NEEH —FTHHIRZ =1PWMESIMZIED, B 80Hz. 100Hz 1 200Hz
L INEEEISE RN A B FREITHIEM A EET, REBSIIIEERIERNPWMIRE,
EFREF T PWMIRIERRIE], ATLURIBREEMPWME SIMEM ST, WERZEBEEN LEE
PWMIETTHR#% 55 5 o L BB PWMES 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

ElsBR T OUTIFMIOUT2IRSIERERIENIREER, EXMEET, HS1 IFHEIRE), M LS2 UL
PWM A IE1T. HS2 BFETNE (FwW) BBNLE AR, ML 22 EmMThEE,

VS
A

HBn

— i HS2
HS1 ON i % % Mlactwve FW
ouT1

o ‘ FW FW FW FW
ouT1 H—»—(“M/\l—o—— OoUT 2

ouT2 | cw cwW cw cw

| i
LS1 |« % + H‘ LS2 PWM
] —
CW = motor clockwise

L | FW = Free-wheeling

>t

5 oUT 2 _FHPWMIRIE

{fR1% HBx Mode = 00 B HSx Ml LSx 3 FXRFRE (=) o AEIMIEFHBIPWMIRIE, ZBINBISPIE
HIELWT:

EM 1. FREENAHARS S — Mt HEE

o EPMER PWM IBERREEE /I 00 (PWM S 1EH X )

o TEFW_CTRLEFESHECE B R= R B M S E W ISR

+ 7£ HB_MODE_CTRL FFesRAIEE N F TR H 2 LIS H8 PWM @i

+ £ PWM_DC_CTRL FHEF&HEEMEF HMEN &=L

+ 7£ PWM_CH_FREQ_CTRL F 728 FIEPWMARZ LAZ ZPWM/E AR

+ JBIIHB_ACT_CTRL FHF23HHI HSn T LSnREVEZR E LAPWM R IREHRVIEE

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

¢ TEFW_CTRLEFESSHECE BRI B M E SIS E W ISR

+ 7£ HB_MODE_CTRL F {728 F/MAE W F 75 H 72 BoiEd S /Y PWM @i

+ £ PWM_DC_CTRL FHfFesHECEPMEF HiimHA S =L

» JEBITHB_ACT_CTRL Z7728 Y HSn T LSNKECEEE LIPWM B IRTHAYEE

7£ PWM_CH_FREQ_CTRL HF23 i FEPWMIRZE LB shPWMEHA
r“ BAERE PWM REREEIRGINEIFNSREE, 5, MEEET S @EEHNESER T PWMIE
B, BiEFETENEER, BEPWM_CH_FREQ CTRLEFH/HEE TMEERERA “00” ( PWMIELEH X
)

HIRF 2 10
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NHENHSZEERREENRET, HEFHARNENNRZEERKEA. X2BAEMEMVLE
Ro

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

A

HS1PWM | ¢ +

ouT1 [

j} Iy

6 OUT 1 EIPWMIRTE

{i21% HBx Mode = 00 B HSx Fl LSx 39 FRARDE (=) - BINAISPHEHIFESUWIT !
v REEABEEEIRE 00 (PWM ELEH X)) LR PWM XiH,

+ 7E£ HB_MODE_CTRL FZ28H IEEH HS1 5 HS2 ¥t 73 BLiE H A PWM B8

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

+ IBIIHB_ACT_CTRL FF28HRY HS1 B HS2RAUETR E LIPWM R IKEhRYEE

+ 7EFW_OL_CTRLE 1728 FRIHS1HS20R BB 7 o B FF B& 40 M) (B

+ £ PWM_CH_FREQ_CTRL 1728k FEPWMIS SHZE LU FIEPWME HA.

HIEFH 28 Lo
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CLE94108ES
B
62  RIPSILHT
CLE94108ES AC SPI#, AFIEHIFIZBFIREhZRAVIRE,
ZBFARERIFPIIEE, SEMHLLEICEUTEDNERNBFER M THEF, WEBERSEIANEETIE
BILIECE,. RIFMEHIFAELERIRITMIRIT.
TRELE T CLE94108ES B3 PR B ERZ 4. RIPVIEIFMRERT.
rR7 b R RS S
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 bits shutdown. Clear
in SYS_DIAG_2, SYS_DIAG_3 EF to reactivate
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 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.
BIEFM 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

2020-09-29



CLE94108ES < iﬁﬂ eon

it

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 | ks |
A | |
— | ILIMﬁHS' - ————— | -
ON a Il long s o s | J'

OUTn I ISD_HS I—- ————————————— l -
|
/| Short to GND :
|

e L

[

|

|

- Sy >t
| tuso_ws

Short condition on High-Side Switch

7 =IAFF R —— R AR
Vs VS ls
] o
/ ILIMﬁLS TOoNTm——= -

"1 Short to Supply ling s hso s

lsos | 0 —

|
|
< - >
! tdSDiLS

ON Ji

Short condition on Low-Side Switch

8 b Sl IR S
IR FA 31 10
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i
*s BUCRThEF X R ESRIBE RNNEFRNRESFER/RE
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 C
HBn_LS_OC

BIEF

32

1.0
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6.2.2 X B

TEHRF, BERSEMNELNEAXFERANTE”, NUBRRXER, XE@ITEIhEREHIREhR
FINNGERRSLIEY, MMEFFA—INNRREEXFHASFIFRENNNREEEF B ZE~ETEX
Btal, FEEXBY N ton M tory, YIE 9 FFIBFE 10 EHI3FR, UHBRAXMEARASHEEES, XeJUM
IR ERRSBEEM

CSN

v
-

Case 1: Delay Time High Side Driver OFF

Previous State = New State T VOUT_HSx [V]
HSON = HSOFF ] e
80% Y-
taorrH
LSOFF > LSOFF ]  \dOFFH
1 20%
L L GND . >t
" Delay time HS OFF
Case 2: Delay Time Low Side Driver ON VOUT 15¢ [V]
A
Previous State = New State
- VS
HSOFF = HSOFF . —
[
— tdONLz)
LSOFF = LSON JE )
20%
1 GND .t

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

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

i VOUT LS
Previous State = New State T x [V]
HSON - HSOFF J:
) ve 80%
Low-Side 3)
ISOFF = ISON _ ON taonL + tonL
delay time
= GND 20% .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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Case 1: Delay Time High Side Driver OFF
Previous State> New State
HSOFF = HSOFF

-

u
I
™

ISON > LSOFF

Case 2: Delay Time High Side Driver ON

Previous State—> New State
HSOFF = HSON

g

I

—
LSOFF > LS OFF _

Previous State = New State

g

I

—
~
—

HSOFF > HSON

LSON = LSOFF

CSN

VOUT_LSx [V]
A
VS o
1)
taorrL
-20%
GND >t
" Delay time LS OFF
VOUT_HSx [V]
VS e
2
taonn?)
0,
GND 20% t

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

VOUT _HSx [V]
VS
80%
High-Side 3
ON taonm * toun”
delay time
20%
GND t

T

v

»
>

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

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

X

=10

2 Hvia < BY (8] —— L E

BIEF

(=il

BYFR i

34
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6.2.3 aEsE

hERRZRER T RELRS. BERITERSENENEES XETEEHRTILR. MR- HZNEE
FRBANEEEE, WREMEL, TPWE(L ZUSHEFNHBEREEET sPlEk. BREBRINER
FRRUEIRTS

MRS NREXBREEXINEERE, FIFHHBSHANBEXRFNRS. SYS_DIAG_1: £/F
RS 1HH TSD USWEN. PAIERHERIHEARS, BEE TSD U#ER. 2IE 11,
ATMERFEAXRNERETEE (ETERFHEERNERT, HERERSHAFER) , HiThlgsn
ARRESFFERPTOSEIENL, UENBERNAT X,

T
" A
ESD
T
" o
Vourx
A N Qutput is switched off if
ON U Tiso is reached, can be
reactivated i TSD bit is
High Z deared >t
no error
TPW error bit
High ,
TPW is latched, can
be cleared via SPI
Low ) >t
W =
no error
TSD error bit
High
9 TSD is latched, can be
cleared via SPI
Low )) » t
no eror
11 2R/ITH
HIEFH 3 L0
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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 3R ST, UUBAERIERE. Vs BREZRREMITEBRNSE, MV RNZERE

TBRTEEE,

6.2.4.1 VsR[E

WREEBEEVEEXMBEVW o AT, FAIBRLHAESXHF, BiZEEEFFTEARAR, UT
SYS_DIAG_1: Global Status 1 KEFFeSHH VREMPEL VS_UV, BHREBUHBIF. WNRVBRXLE
ﬁ#iﬁg.”%‘ BEVwonFE, ThHERLGBEEE. N VS_UV BREM LI REEETINAE
:tO JL: 120

6.2.42 V. IE

SR EBEV EAFIXRETBEY o ol b, NFABEMHBZESKH, , IT SYS DIAG 1: Global
Status 1 JKiSZHFFas B VI [EBPEIVS_OV, RENHBITF. MRVEXFEARIFEBEY o
onBl{E, IWEREEIHCE. BERR vS_ov SR LEIES EERR S NARE. BWE 12,

6.2.43 Voo R[E
35% VDD ZEB IR E R EEEVovrommA T, M SPIZEOBARBIE, HH CLE94108ES EHNE MR

[R5 Ye)

M IEHISEAIAY, BEBEEFAESEES. —BVoBESTF X EFRE Vo rrft = H TR IEES (L
—HB CLE94108ES A FIEEIET, (EN=5; VDD>Vopror) » SNEBHIBEIINPORNL (NPOR=0) 7E
SYS_DIAG1 HiR&s,

HIRTFH 3 L0
2020-09-29
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EHm
Vs A
VOV HY
VOV OFF . + VOV on
A

VUV HY
N

Vi orr ? Vivox

Vour Output Voure Output
A reactivated A reactivated
ON ON
HighZ » t HighZ >
SPI command : SPI command
VS UVerror bit Clear SYS _DIAG1 VS OV error bit Clear SYS_DIAG1
A 4 A
High T High T
Low »t Low » t

12 Vs REMEEFRH THREMTA

6.2.5 A EFF B

F iR SN AEL A R E R B EIRSEREB A M E A F B, AN RIEBUERIFF XM E 62 F R
BT S HFF BRI R B0 B3FEEE D toon, NABRZBIERPERL HBn_HS_OL 8% HBn_LS_OL & B il H i
7o &RIREZF1EES SYS_DIAG_1: Global Status 1 FRYEF/HAEHMIENL LE LW ENL, LUEN AR
HHITHIREE, AMm, FiFEEEREFRERES.

HIEHIBS A IUEREROR S T FE2SPHBPEN, UREABARESNAEEREEK,

=A%t HS1 F HS2 BT It B FANLEDSA FBFBREEMILIt. HS1 M HS2 HWABIRF AR
RYFF B8 Sa SRR (E AR AT IE], eh@dizHIEF 728 FW_OL_CTRL FRISPIHITECE.
PWMIETTHRE], AEFRQNKER, HEEEERNNRRFRTFESEPAA .

HORTFH 37 L0
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BRITIM&IEDO (SPI)

7 BiTIM&IEO (SPI)

CLE94108ES B A& 16 i SPI &, AFMmBITHIFIZH, TR SPI Y. 1ITHIFIREFFEs.

7.1 SPI R

16 U BT AV HGa N BT 2B SDIIREY, ZEURMASHITHIZSHR R HEN tSCLK B F . £
CSN TBEAHAIE], SCLKATMAREETF (BI#ik4=0) . SPIESMAMNN: HIWUTFEFEIHNAR
7E[E— SPI gAY SDO b tait (B RE19FE21), WS WMNCSNIERES, EHERFFE, (K8
EEM. HCSNEAMRBTFERZISHETES, BIRBNFERBERNBFHITHMN. LhBYSDOH H IR
FISPEES, MMBEMSDORLEEMER, SDIFKEHESCLKIE N TG NIBAZFFS8. SDO

BIRESTESCLKIE ™ EFAE (ClockPhase=1) #BHRIHZFF28. CLE94108ESHISPITHNFREIRILM
MECEMFEE. BEEERTEEHERMINAISPIEE.

EN. BERERBERFETHITH, SPIRENRESMUARASHEIEBENER, FLbAMARIESH
BHITIERR, B0, MR TSDNUHATIAMATEN GEAEEIBESIABNMNTESRER) .

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

v
CSN ] -

| 4 time

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

| : 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 sSPIBUERRNE (ER: SHEESEREL, AEFFRBLsBHIMSBHIRFHER)

{RH7E EN SIRIRY AR LR R &R/ NEMIRTE] tSET BY, SPUS R BEMIRZI (B 14) o

HIRTFH 3 L0
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BRITIM&IEDO (SPI)

EN EN

st —QQOXXO——— 57

L_

%

A) SPI message ignored B) SPI message accepted

14 M EN _EFHSEEIERSPHET YR I B 8]

tiead fiag fesnH
fchK O.SVDD
CSN
\-0.2VDD
tsoLn tsor
H
0.8Vop
SCLK N\ /
N - 0'2VDD
tS DI_setup fSDI_hc\d
V. N/ 0.8V
SDI
/ N ’X\ 0.2Vpp
fenspo tvaspo fpissoo
sDO ) X X 0.2Veo

15 SPIFIERNFF

7.1.1 LRBIRRE

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

JE: R TR FERTEHEETL T, FrEEAERISDI 5/BITESPIIIAF44AT (TECSN FREGRIE—T
SCLK_EFAB2Z/8]) BT EF

A LUEE 1ESH SPI B ek AY1E )7 Fi%EX GEF K462 CLE94108ESE /K MEIEE (BE16) .

HIEFM 39 1.0
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BRITIM&IEDO (SPI)

(infineon

CSN l |
| : time

I I

SCLK 0 ! !
! ! time

sbl ¢ I l
i i time'

High Impedance 1/, N/ HighImpedance
Global Error FI

SDO \ obal Error ag/i -;
: : time

16 o BN ¥ERATTEY sDO 1T 4

712 2RREFTEFHR

SDO KTERVBI/\ SCLK BHRREZE L FHIREFFRR. ZEFRE T R HREHER, FrEK

PEERSELRFTHIRS:

+  SPITMYEEIR (SPI_ERR)

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

v VSXJE (VS_UV i)

¢« VSIT[E (VS_oV fiI)

+ EEBEfI (NPORI)

o JBREXBT (TSD i)

v REWEZE (TPw i) #WE 7718

pr 4 IR S N A 7 a8 FIFNPOR SME TMUATE#EELZAS . GEF = (SPI_ERR) OR (LE)
OR (VS_UV) OR (VS_OV) OR (NOT(NPOR)) OR (TSD) OR (TPW)o

TRERTHEEERRSTERNERBRNENREF .

&R10 LRREFEFRNER/ERTEPRENHE

Type of Error Failure reported in the Global |Global Error Flag
Status Register

SPI protocol error SPI_ERR=1 1

Open load or Overcurrent LE=1 1

VS Undervoltage VS_uv=1 1

VS Overvoltage VS_OV=1 1

Power ON Reset NPOR=0 1

Thermal Shutdown TSD=1 1

BIEFM 40 1.0
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BRITIM&IEDO (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 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

BIEF

41

1.0
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Case 1: Correct SCLK signal

Correct incoming clock signal Correct clock during CSN rising edge
CSN
| timg
toer | s e
SCLK RIRARARARARARARARARARARARARARAE! :
time

Case 2: Erroneous incoming clock signal

CSN
| time
ISCLK is High with CSN falling edge
SCLK hHHHHHHHHHHHHHHH
time
Case 3: Erroneous clock signal during CSN rising edge
CSN
Clock is High with CSN rising edge! time
seLK RaRaRaRaRaRARARARARARARARARARII :
: time

17 B iR M £ IR

HHERFH 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
SDI1 SDO1  SDR SDO2 SDB3 SDO3
—L i —L i —L T
% _I5 é J5 é L 5 —
ol |3 3 3
MCSN1

MCSN2
MCSN3
MCLK

MO
Ml

Y Y \L A J

A

18 BEEMIIMIEER SPI

BRSPIBEU—MHINFTIFE, FEERE—EEFT (B 19), BEFHTHNREERUILTILEN'L,
HIEFFIHERE |

o RUEREY: FREIRIE (OP i =0) 3i%/B (OP i =1), K& R (OP fiI =0) FiKEY & 7EFR(OP fiL = 1),
« BfREEestut (Ale:2])

RE—MMIEF A (LABT, HHUEF T Bitl) HBUKERN 1, FRANKRERPEELSE,

IR HIZSTE SDI L AEHALF TS, SDO %3 GEF 12 RIRSE 1728

F—MEIEFT (Bit15..8) AFEEFHHILE CLE94108ES FIREIERo

HHERFH 43 1.0
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LSB Address Byte Data Byte MSB
0 1 2 3 4 5 6 7 8 9 10 11 12 13 14 15
sSDI LABT
1 - A2 A3 Ad A5 AB 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 DO D1 D2 | D3 | D4 D5 | D6 | D7
Timg
LSB is sent first in SPI message
19 BEBMIIMNEER sPI B2 EER
Mot PR I o 45 M (SRR ) 2R BE IS IR BN SPIIE S N I UL F FESMA S, WE19,
1.0

HEFMH a4
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7.3 WTeEiRIE

CLE94108ES Xz 5 ABMEE SPI NG & HITR L EIRIE. ITNE CLEYM1xy RIIFH =1
N EFERESFLCE (WA 20) .

EFtsat (FRic Mo) HEEHEEIMAL SDI, FE—TMAL SDO EEHEEI T —PMAL SDI , FZR—1iE, B
RE— MR SDO BEZFIENIMA (M) LUASSPIERMAIIFR, EHLEEEP, HizHlsE
R8N RIEESCSN MBS S SCLKRIERISARISPIRE, XM MESHITEREISITMNIRE.

FULEESR, ENAEHAIUR LTI 2SI 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, H0, MNRFHEER=EIREAEM, MIEEISDOTKCLEY1xy_3, NENEFLIEI
CLE941xy 3MIMMNF T3 (X FHALFHIFHBUEFT3) , SABRIEUCLEMIxy 289N F 52,

BRE1EUCLEY41xy 1M F 151,

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

HHERFH 45 1.0
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Microcontroller CLE941xy_1 CLE941xy_2 CLE941xy_3

SDO1 SDI2 SDO2 SDI3| SDO3

MO L A A T

= X pd X = X
- - 1
3] o 3] o 3] 5
MCSN 3 > .
MCLK >
Ml e

G

=] 20 CLE941xy RFIGE M H L EE G E RO

SCLK g ABCLOCKCYCLES X 8CLOCKCYLES X8 CLOCKCYCLES X 8CLOCKCYLES X8 CLOCKCYCLES X 8 CLOCKCYLES )\
T 1
! |
. | [
CSN i
1 | \
i | LABT=0 LABT=0 LABT=1 !
I
1 |/
MO=SDI1! o A ADDRESSBYTE1 X ADDRESSBYTE2 X X oatasvier X' pataBYtE2 X —
T H 1
o |
! 1
SDI2 = SDO1 | j .
—:( GEF1 XGLOBAL sTATUS 1) ADDRESS BYTE 2 X response1 X' patamviez X —
I
o |
I
SDI3 = SDO2 |/—gr\| |
— ey IZXIGLOBAL STATUS2) GLOBAL STATUS 1 X rResponsez X' Response1 X —
L i
i i |
MI=SDO3 L/—pm\, |
ey )X(GLoBAL STATUS 2X GLOBAL STATUS 1X X ResPONSE2 X' RESPONSE1 J———
Time

=] 21 BE =1 CLE941xy R 5B sPI

SB2MEIMINEERM, FTLUEETE CSNARBT BRI FHEARRE, REME2BHEIRIRSAIEE

HAES, RIEE—IHE CLEM Ly EHANBIHFEERYE (B 22)

HHERFH 46 1.0
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SCLK 0

CSN

MO = SDI1 0 ;
l
[
[

GEF1 HiZ

[
|
i
SDI2 = SDO1 |
1
|
|
|
|

SDI3 = SDO2 HiZ i Hiz
GEF1/2 \ GEF1/2
T
|
|
|

MI = SDO3 = HiZ R HiZ
GEF1/2/3 . GEF1/2/3

Time

-

G N ﬁ —
g
o}
m
A
T
\E

22 1Y CLE941xy BBHEARMNEEEP AT T sCcLK N#HARN2B/BEIRITE

R RLLSpINFEIR, PIMIR N F BRIRIT BB IRZETF0, AEESIRETEIZRTEMEH
F—TEEHAISPI_ERR (77 (BHSPI_ERR FIEZ1¥1E, 1EZHNE1IIEMBIIE) » HFX
FIER T, R TR TERTF ISP E/ S R, B, WIRFEEFHIR T
IWEIRESPIFE IR, EIKITUHT B 5 1725 B

7.4 SPIEEHHEINRETFRTK
MRERRIEFTZE BIRE—THUFTHERE CSN EFG2iE) RERE, ZHESET—
A SPImifPiReE (BE 235K o

SCLK o K 8 CLOCK CYCLES X' 8 CLOCK CYLES X)% A8cLockcycLes X 8 CLOCK CYLES XXX)
T
1
]
1
[}
1
1
1

I
i
CSN !
1
i ! End of the New failure | | :
| i address byte  detection | } Read status byte I
| | ! ! ! corresponding to the failure |
] I | | L A, I
| ! i | f \ !
|
Sl |, A ADDRESSBYTE X DATABYTE XXX)\ : A ADDRESSBYTE X DATABYTE XXX)
i 1 | : : 1
| | ! ; ! |
I 1
SDO i | Failure is NOT notified in this SPI frame i i Failure notified in the new SPI frame |
! ! A | | A, !
] (4 ]
'( | bz | : 1: HiZ
i i i
— cEF X cLoBALSTATUS X DATABYTE  y——( GEF X GLOBALSTATUS X' DATABYTE }—r
Tir;e
= [ —1 =l -, - = A — —
23 BIRFHEREEPREFTESTEL - ML MNEE RS
BUBRFM a1 10
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BIETESPIMABIRS HFR R EEN, LHETRNMNBERGm<SHE, BASEXREMES. Fu:
v IR SRERSEEELXIRMAERFES

v CLE94108ESTEfZHIEIEF TR NSRRI, RIERNBEEEMNSHTFSEPIRE
RNBVBRIEIFRBES, LUBHMITH 8 A LAITE/S 8L SPIm RSB R =,

EUTERT, 2RRESFEFS SUE1.78) ME—SPMFNEBIEFTT (RKEFER) ZEH
HIEAR—BUEFTRERY:

v EHIEF TR PN E S HI RSN ER

o BRREFESEXN TN R AR,

EXMIERT, HBVHE:

' SEYFISPIMNEBREFEFSRTIREG, MESEE FR—mPIRS
o HEISPIMNEBIEFTIRS. £IE23,

HHERFH 48 1.0
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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 ]
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 A o]
S]] 1 > o | % | o > & - 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
i r 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
sSDO LE | SPL_ Do D1 D2 D3 D4 D5 D6 D7
0 | TPw | TsD |NPOR|VS_OVIVSUV =5 | Err |l =0 | = o | =0 | = | =0 | =0

=0 =1 | =0
/ T T \ HB1_HS_OC reports the new
Overcurrent failure on the HS of HB 1

Inconsistency between Global Status Register
and target Status Register

Load Error bit (Overcurrent or Open Load )
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

f |
LSB Address Byte Data Byte MSB
0 1 2 3 4 5 6 7 8 9 10 11 12 13 14 15
1 |87 ‘fé ‘:g AT TR T x| x| x| x| x| x| x| x

\

Target status register : OC error of HB 1-4

r A Ll
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 g;lﬁ ED 31 EZ Bg 34 25 BE E?

f f

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

E] 24 FEEFRMAFRRAERSMULEZAE, 2RBRFESNRESTFRZEFA—HNT
17l

1.0

BIEFH 49
2020-09-29



CLE94108ES

Infineon

BRITIM&IEDO (SPI)

7.5 SPIBRES

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

EHE RN/ SEFR. EREFIINGENFEI, kTR 71 (OP i) BARIZH 07,
BB URTERER.

REFERNR/BRTES. BEEREMRESSFES, tutFTIREusnENs 1, SWH 0ERT

3EY

15 | 14 | 13 | 12 | 1 | 10 | 9 | 8 7 Islsl4l312] 1 Jo
8 Data Bits [D7...D0] _ Acig;dress Bits [AT...0]
for Configuration & Status Information i
HB_ACT_1_CTRL read/write |0 0 0 0 0 LABT 1
HB_ACT_2 CTRL read/write |1 0 0 0 0 LABT 1
HB_MODE_1_CTRL read/write |1 1 0 0 0 LABT 1
a 2 HB_MODE_2_CTRL read/write |0 0 1 0 0 LABT 1
2 lh_J PWM_CH_FREQ_CTRL read/write |0 1 1 0 0 LABT 1
o PWM1_DC_CTRL read/write |1 1 1 0 0 LABT 1
g ) PWM2_DC_CTRL read/write |0 0 0 1 0 LABT 1
o z PWM3 DC_CTRL read/write |1 0 0 1 0 LABT 1
FW_OL_CTRL read/write |0 1 0 1 0 LABT 1
FW_CTRL read/write |1 1 0 1 0 LABT 1
CONFIG_CTRL read |11001LABT 1
" 2 SYS_DIAG_1 : Global status 1 read/clear |0 0 1 1 0 LABT 1
o w SYS_DIAG_2: OP ERROR_1_STAT read/clear |1 0 1 1 0 LABT 1
:E SYS_DIAG_3 : OP ERROR_2_STAT read/clear |0 1 1 1 0 LABT 1
'u-, 8 SYS_DIAG_5: OP ERROR_4_STAT read/clear |0 0 0 0 1 LABT 1
o SYS_DIAG_6 : OP ERROR_5_STAT read/clear |1 0 0 0 1 LABT 1
& 25 CLE94108ES SPI 7728 k&4

ERE: LABT.! RE—TttH, ESEEH 1.2 FHIE1.3 5,

ES GRS 0 L0
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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 F1Z 2389812 {E/2AIAE /I 0000 00104

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.

IR F A 52

(infineon

1.0
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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
SIEFM 53 L0
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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
SIEFM 4 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,
BTt > p
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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) 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
HB6_MODEn |D3:D2 rw Half-bridge output 6 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
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,
BTt % p
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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
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)
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) RFTEFMIK, BIKIHRIE SARAIEFEL10%HRE

SAFE BEXPWMIBIERIE 2156, S456.1.157,
HIEFM ST 1.0
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BRITIM&IEDO (SPI)

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

D7 D6 D5 D4 D3 D2 D1 DO
PWM1_DC_ | PWM1_DC_ | PWM1_DC_ | PWM1_DC_ | PWM1_DC_ | PWM1_DC_ | PWM1_DC_ | PWM1_DC_
CTRL_7 CTRL_6 CTRL_5 CTRL_4 CTRL_3 CTRL_2 CTRL_1 CTRL_O
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,
BTt > p
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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,

59

1.0
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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,
BTt %0 p
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BRITIM&IEDO (SPI)

FW_CTRL
FrhEMEE (it T[0P]110 10[LABTI1) &
D7 D6 D5 D4 D3 D2 D1 DO
reserved reserved reserved reserved reserved reserved FW_HBS8 FW_HB7
'w w 'w 'w w 'w w w
Field Bits Type Description
reserved D7:D6 rw To be programmed as ‘0°.
reserved D5 rw Reserved. Always reads as ‘0’°.
reserved D4 rw Reserved. Always reads as ‘0’°.
reserved D3 rw Reserved. Always reads as ‘0’.
reserved D2 rw Reserved. Always reads as ‘0’.
FW_HBS D1 rw HBS8 free-wheeling configuration
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: BXPWMEIFHIEZIEE, ZLF6.1.1E7,

BTt o p
2020-09-29
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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

62 1.0
2020-09-29
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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

63 1.0
HOEFH 2020-09-29



CLE94108ES < iﬁneon

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
0s  No SPI protocol error is detected (default value).
1z An SPI protocol error is detected.
LE D6 r Load error detection (logic OR combination of Open

Load and Overcurrent)

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

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

0z Noovervoltage on Vsdetected (default value)

1l Overvoltage on Vs detected. Error latched and all outputs

disabled.
NPOR D3 rc Not Power On Reset (NPOR) detection
0z PORonEN or VDD supply rail (default value)
1l NoPOR
TSD D2 rc Temperature shutdown error detection

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

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

TPW D1 rc Temperature pre-warning error detection

0 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 GHI%Z TR iR Z=HI 502
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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.
BTt ® p
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SYS_DIAG_3: OP_ERROR_2_STAT
¥5E 5 - s I RMEIRIRA (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 error on HS8 switch (default value)
1z Overcurrent detected on HS8 switch. Error latched and
HS8 disabled.
HB8_LS_OC |D6 rc Low-side (LS) switch of half-bridge 8 overcurrent detection
0z Noerroron LS8 switch (default value)
1z Overcurrent detected on LS8 switch. Error latched and
LS8 disabled.
HB7_HS_OC |D5 rc High-side (HS) switch of half-bridge 7 overcurrent
detection
0z  Noerror on HS7 switch (default value)
1z Overcurrent detected on HS7 switch. Error latched and
HS7 disabled.
HB7_LS_OC |D4 rc Low-side (LS) switch of half-bridge 7 overcurrent detection
0z  Noerroron LS7 switch (default value)
1z Overcurrent detected on LS7 switch. Error latched and
LS7 disabled.
HB6_HS_OC |D3 rc High-side (HS) switch of half-bridge 6 overcurrent
detection
0z  Noerror on HS6 switch (default value)
1z Overcurrent detected on HS6 switch. Error latched and
HS6 disabled.
HB6_LS_OC |D2 rc Low-side (LS) switch of half-bridge 6 overcurrent detection
0z Noerroron LS6 switch (default value)
1z Overcurrent detected on LS6 switch. Error latched and
LS6 disabled.
HB5_HS_OC |D1 rc High-side (HS) switch of half-bridge 5 overcurrent
detection
0z Noerror on HS5 switch (default value)
1z Overcurrent detected on HS5 switch. Error latched and
HS5 disabled.
HB5_LS_OC |DO rc Low-side (LS) switch of half-bridge 5 overcurrent detection
0z Noerroron LS5 switch (default value)
1z Overcurrent detected on LS5 switch. Error latched and
LS5 disabled.
BTt °0 p
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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
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.
SIEFM o7 L0
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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
0z No erroron 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.
BTt 8 p
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