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INEUSEAPURE S PG-TSDS0-24 BB RYFRIAIMERE, AR PCBIR=EIBIHFERAL Ao

Type Package Marking
CLE94106ES PG-TSDSO-24 CLE94106ES

Table 1 Product Summary

Normal Operating Voltage Vs 55..18V

Extended Operating Voltage Vsexn) 18...20V

Logic Supply Voltage Voo 3.0 '

Maximum Supply Voltage for Load Vsip) 40V

Dump Protection

Minimum Overcurrent Threshold Isp 0.9A

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

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

Maximum SPI Access Frequency fscik 5MHz
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SIRECE
1 SIMEE
1.1 5|53 EC
O
GND [T ]|1 I'____"24j:] N.C.
ouT1 11|12 1 :23 [ 1 OUT?2
ouTs 13 | | 22711 NC
N.C. T4 | 121 ] VS2
SDI CT]l5 | 1 20T scLk
VDD 16 119 1] CSN
spo [IT|7 | 18T N.C.
EN T8 | 1 17707 N.C.
N.C. CT |9 | 1161 Vst
OUT6 [T 10: | 15 T] NC
ouT 4 [CT[11 14T ouTs
GND [T[12 13T N.C.
&1 CLE94106ES 5|HIEd &
1.2 5| X FThRE
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 N.C. Not connected. This pin should either be left open or terminated to ground.
5 SDI Serial data input with internal pull down
6 VDD Logic supply voltage
7 SDO Serial data output
8 EN Enable with internal pull-down; Places device in standby mode by pulling the
EN line Low
9 N.C. Not connected. This pin must either be left open or terminated to ground
10 ouUT6 Power half-bridge 6
11 OouT 4 Power half-bridge 4
12 GND Ground. All ground pins should be externally connected together.
Datasheet 5 11
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SIRECE

Pin Symbol Function

13 N.C. Not connected. This pin should either be left open or terminated to ground (e.g.
for layout compatibility with CLE94112EL, CLE94110EL or CLE94108EL).

14 OuUT3 Power half-bridge 3

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

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

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

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

19 CSN Chip select Not input with internal pull up

20 SCLK Serial clock input with internal pull down

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

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

23 OuUT 2 Power half-bridge 2

24 N.C. Not connected. This pin should either be left open or terminated to ground (e.g.
for layout compatibility with CLE94112EL, CLE94110EL or CLE94108EL).

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

1) HERBRBHC IR UERFBIPCBEF B, RERIFR (EP) BRI ARIERIIE S,
BIR EP SRR LR S RN B FR B ML RE,
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3 —R& e mF
3.1 #X R ATUE B

w2 43 B KEARE(HYT; = -40°C = +150°C
Parameter Symbol Values Unit |Noteor Number
Min. |Typ.|Max. Test Condition
Voltages
Supply voltage Vs -03 |- 40 v Vs=Vs;= Vs, P_4.1.1
Supply Voltage Slew Rate |dVs/dt| |- - 10 V/us |Vsincreasingand |P_4.2.2
decreasing ¥
Power half-bridge output voltage | Vour -03 |- 40 v 0V <Vour<Vs P_4.12
Logic supply voltage Voo 03 |- |55 Vv 0V<Vs<40V P_4.1.3
Logic input voltages Vspi 03 |- |vDD |V 0V<Vs<40V P_4.14
(SDI, SCLK, CSN, EN) Ve 0V<Wpp<5.5V
VCSN’ VEN
Logic output voltage Vspo -0.3 - vDD |V 0V<Vs<40V P_4.15
(SDO) 0V<Wp<5.5V
=R
Continuous Supply Current for Vs, | /s1 0 - 1.5 A - P_4.1.6
Continuous Supply Current for Vs, | /s, 0 - 1.5 A - P_4.1.7
Current per GND pin lonp 0 - 2.0 A - P 4.1.14
Output Currents lour 2.0 |- 2.0 A - P 4.1.15
Temperatures
Junction temperature T; -40 - 150 °C - P_4.1.8
Storage temperature Tg -50 - 150 °C - P_4.1.9
ESD Susceptibility
ESD susceptibility OUTn and VSx | V¢ -8 - 8 kv |JEDEC HBM"? P_4.1.10
pins versus GND. All other pins
grounded.
ESD susceptibility all pins Vesp -2 - 2 kv |JEDEC HBMY? P_4.1.11
ESD susceptibility all pins Vesp 500 |- 500 |V cbM¥3 P 41.12
ESD susceptibility corner pins Vesp 750 |- 750 |V CDMY3) P 4.1.13

1) RESFEFMK, BIGITIEE.

2) ESD&URE, “JEDEC HBM” EF ANSI/ESDA/JEDEC JS-001 BY (1.5kQ, 100 pF)
3) ESD S{RE, HHISSHRAEI“CDM”, RFEJEDEC JESD22-C101

pE

1. EIULLFrEIRIET) ATRER XI5 FERA ML HT o (AT B R B TEZEXTRAE B 51+ T A BE
By T
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2. FEHBIRIFIIEE S TERLEIC TE AT F AT ES 1 TR Fo HIEIE TN L TIEE TIEE
Bl 1RIPIEEH FEIELLE E BT TR T o
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3.2 T1ESCHE

&3 T {ESBE

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

Supply voltage range Vs o) 5.5 - 18 v - P_4.2.1
for normal operation
Extended supply voltage range | Vs(exy 18 - 20 Vv 12) P_4.2.7
Logic supply voltage range for |V, 3.0 - 5.5 v - P_4.23
normal operation
Logic input voltages Vepps -0.3 - 5.5 v - P_4.2.4
(SDI, SCLK, CSN, EN) Verio

VCSN’ VEN
Junction temperature T; -40 - 150 °C P_4.2.5

1) REIEFMR, BIRITEE.
2) EYEMEEEER, SMNEEEIE B, FENBESKETREERE.

AR FIEBRECER, BRI LIFIERTE BB E AT BT LSBT
FFIE 228 LA F EEEINIALE Ao
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3.3 PPEHT

=Ra FBEHT CLE94106ES

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

Junction to Case, To=85°C Rihic_hot - 3.0 - K/W b

Junction to ambient, Ta=85°C | Ryyja hot m |~ 88 |- Kw Y2

(1s0p, minimal footprint) in

Junction to ambient, Ta=85°C | Ry hot 30 | - 50 |- Kw D3

(1s0p, 300mm?2 Cu) 0

Junction to ambient, Ta=85°C | Rya ot eo | - 4 |- Kw D4

(1s0Op, 600mm?2 Cu) 0

Junction to ambient, Ta=85°C | Ryja hot 26 | - 30 |- Kw D9

(252p) 2p

1) FREZLEFMR, RIZITHEE.
2) IBEMIRnAERRIBIEDEC JESD51-2,-34TH, TEFR4 1s0p IR ETE BAARTREH TSN, =@ (SH+5E)
7£76.2x114.3x 1.5mm BB IR _E# TR, BEs/FEFEIRF 35um WEE, Ta=85°C, S MEEL

$£0.135W,

3) IBEBIRNERIRIEIEDEC JESD51-2,-34R 4, TEFR4 1s0p EBERIR E7E B AT R H FTNFHM, ™=
£ 76.2 x 114.3 x 1.5mm BYEBE&SIR L3 #1TIRIN, 1Z4ARE 300mm2 AR 35um
EEMNZIMNURTIX Ta =85°C, S MEEINFE0.135W,

4) IBTEMIR,, AERARIEJEDEC JESD51-2,-34T /6, TEFR4 1s0pERER AR _E7E BAART ARG T NEN, =@ (SH+EH
£ 76.2 x 114.3 x 1.5mm BYEBE&SIR _E3H1TIEIN, 1Z4ARE 600mm2 AR 35um
EEMNSIMNURTIXTa =85°C, S MEEINFE0.135W,

5) FEEMIRAEEIRIEIEDEC JESD51-2,-315 6, TEFR4 2s2p BERIR L X BATHRZ U TNEM, =@ (S +H%)
EFEB2MANEE (4x35um Cu) B9 76.2x114.3x 1.5 mm IR E#HITIEI, Ta=85°C, FEEINFE0.135W,

0
H

o (BF+EH

)

B

H

)

B
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3.4 BTN
+*5 S, V=5.5VE 18V, Vpp=3.0VE5.5V, T=-40°C = +150°C, EN=HIGH,

lovra=0A; BRIEFHEIWEH, BHEEEF V=50V, Vs=13.5VHT,=25°C; FRrEBEYHE
Fith, IEERARNSIE (BRIESEBLER)

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*lp.g |- 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) Ti=25°C
ngh—Slde or Low-Side Rpson RDSON_HB_ISO - 1400 |1800 mQ lour=0.5A; P_44.17
(all outputs) c Tj=150°C
Datasheet 13 11
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S, Ve=5.5VE 18V, Vy,p=3.0VZE 5.5V, T;=-40°C F +150°C, EN=HIGH,

lowrn=0A; BRIESEWEE, HEEET V=50V, V=13.5VHT,=25°C; FiEBEYHE

Fith, IEEFRANGIH (BRIEZHIHEA) (£0)
Parameter Symbol Values Unit |Note or Number
Min. |Typ. |Max. Test Condition
High-Side Roson Roson_Hi_He. | - 950 (1300 |mQ  [?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
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 TIE lIsp._ s, P 4421
and limit current Isp_ns See Figure 7
Overcurrent Shutdown filter tasp_Hs 15 19 23 us 3 P_4.4.22
time
Open Load Detection Current  |lotp1_ns -15 |-8 -3 mA |- P 4.4.23
Open Load Detection filter time | toLp1_Hs 2000 |3000 |4000 |pus 3 P_4.4.24
Open Load Detection Current |l p; ys;, |32 |-2 -0.5 mA Bit OL_SEL_HS1 |P_4.4.25
for LED mode =1,0L_SEL_HS2
(HS1 & HS2) =1
Open Load Detection filter time |ty p; ys;, | 100 200 |300 us Bit OL_SEL_HS1= |P_4.4.26
for LED mode 1,0L_SEL_HS2=
(HS1 & HS2) 1;
3)
F iR (Ls) BEmEHFRPNZ
LS Overcurrent Shutdown lsp s 0.9 11 |14 A Figure 8 P_4.4.104
Threshold
Difference between shutdown |/um_ s~ 0 06 |12 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 -05 |- UA 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
It FFXBYiEl. E 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 ¥
Datasheet 14 11
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CLE94106ES < iﬁneon

=R

£ 3] S, V=5.5VE 18V, Vy,p=3.0VE 5.5V, Tj=-40°C F +150°C, EN=HIGH,
louri=0A; BRIEEBIHAA, HEERTVw=5.0V. V=13.5VHIT,=25°C; FigEEYHE
Fith, IEEERANSIH (RIESHEHE) ()

Parameter Symbol Values Unit |Note or 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
driver on 100Qto VS
Output delay time low side tiorrL 15 45 75 s Resistive load = P_4.4.40
driver off 100Q to VS
Cross current protection time, |ty 100 130 |160 Us Resistive load = P_4.4.41
high to low 100Q%
Cross current protection time, |ty 4 100 130 |160 Ks Resistive load = P_4.4.42
low to high 100Q%
MNEEO: ZEMAEN
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=0.2 X Voo P_4.4.46
SPI §fiZ
Maximum SPI frequency fSpr,max - 5.0 MHz |39 P_4.4.47
SPHE[: MEN J:ﬂ,EEIJ%—A%GEEI’JL:EHﬂEJ
Setup time foet - - 150  |ps 3 SeeFigure14 |P_4.4.48
SPHEO: IO, ZIEHRA SDI. SCLK. CSN
H-input voltage threshold Vi 0.7* |- - v - P_4.4.50
VDD
L-input voltage threshold Vi - - 03* |V - P_4.4.51
VDD
Hysteresis of input voltage Vibw - 500 |- mv ¥ P_4.4.52
Pull up resistor at pin CSN Rey_csn 30 50 |80 kQ Vesn=0.7 x Vop P 4.453
Pull down resistor at pin SDI, | Rep_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

WO, Z8EHH miso

H-output voltage level Vspon Voo- | Voo~ |- v Ispon=-1.6 mA P_4.4.56
0.4 0.2
Datasheet 15 11
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&5 S, V=5.5VE 18V, Vy=3.0VZE 5.5V, Tj=-40°C F +150°C, EN=HIGH,
lourn=0A; BRIESZHIEA, HEEETV=5.0V. Vs=13.5VHIT,=25°C; Fia BEIMERY
Fith, EBFRANSIH (PRIESHEHREA) (40)

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
BiERLNEF. 20E 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?
Datasheet 16 11
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&S5 SIS, Ve=5.5VE 18V, Vyp=3.0VZE 5.5V, T;=-40°C E +150°C, EN=HIGH, /oy
=0A; FRIEBSFEHEA, BMBEET V=50V, Vs=13.5VHIT,=25°C; FigBEIETT
i, EBFURNSIE (BREAESHIHAE) (£2)

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 wson N EIETAE R

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

3) REIEFMIX, HIKIHEE,

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

5) EHEHEEFRTER
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FEERER

4 HEERER

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

SLAY M REAFAE
FRER S A

P 44.1
34

2.9

giliiE ///

FE IR B
P_4.4.4
300
L]
|4
250 7 —
1 Lt
] |1 | | =T - [t
| T 41"
200 T
T =1
= L ”/
L] ’—’
S 150 — =
wv Lt
] L
100
50 =
0
50 -30 -10 10 30 50 70 90 110 130 150
Junction Temperature [°C]
—VS5=5.5V —VS=13.5V —VS=18V —VS=19V —VS=21V

ZEE AR

P_4.4.5
0.79
0.78 /,
0.77
<
E //
g /
0.76 /
0.75
[
0.74
50 -30 -10 10 30 50 70 90 110 130 150
Junction Temperature [°C]
==\/§=5.5V =——VS$=13.5V ~—VS=18V -—VS=19V -—VS=21V

g ]
3 4
g ] I
= 14 l/
0.9
0.4
0.1 I A
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=21
Y = ~
EIRBRFHSER
P_4.4.2
0.5
0.4
0.3
g
A
UI 0.2
o
=}
0.1 /
0 ’//
-0.1
50 -30 -10 10 30 50 70 90 110 130 150
Junction Temperature [°C]
==\/§=5.5V ==V/$=13.5V ~=VS5=18V ==VS=19V =-—V/S5=21V
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SMERE R
HLRSRIRSEERE EiasrAiRiRSEABA
P_4.4.16 and P_4.4.17 P_4.4.16 and P_4.4.17
1500 . 1600
1400 ] 1500 : Y
: 1400 3 V.V4
1300 ] ] /7
] ] A/
] 1300 ] 7
1200 3 _ ] 4
¢ ] / € 1200 ] Wild
1100 S . ] f
T / 11100 . 4
2 2 ]
5 1000 o V4
@ 2 1000 4/
=] ] / [a] ] 4
© g / -4 h //
900 ] 4
1|/ 900 I L7
1./ 17
800 Pz 800 pzd
A vZdE
700 ] 700 -~
600 ] 600
50 30 -10 10 30 50 70 90 110 130 150 50 -30 -10 10 30 50 70 90 110 130 150
Junction Temperature [°C] Junction Temperature [°C]
—V5=5.5V ==V5=13,5V —V5$=18Y =—=V5=19V —V5=21V —VS=5,5Y =V5=13.5V —=V5=18V ==VS=19V —VS5=21V
SRS RIRSBEHEE vs =13.5V KibsSRRESERE Vs =13.5v
F1vbb =5v M vbD=5Vv
P_4.4.16 and P_4.4.17 P_4.4.16 and P_4.4.17
1500 . 1600
1400 : / 1500
] : y
1300 / 1400 :
1300
1200 —_
¢ € 1200
~ 1100 q
I Y/ 11100
2 ] V. -4
& 1000 ] o]
2 ] // 2 1000
4 4
“ 900
] ’/ 900
800 / 800
/’ :
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]
—0OUT1 —O0UT2 —O0UT3 —O0UT4 —OUT5 —OUT6 —O0UT1 —O0UT2 —O0UT3 —O0UT4 —O0UT5 —O0UT6
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CLE94106ES
FIERERER
=A% SERE fEin%H SBRF
P_4.4.36 P_4.4.36
0.6 0.6 .
~—1 | ]
T —
0.55 0.55 —_ L
£ —____~ T——
] “"--—l-_..--—§~"-~. T
—t——_ T [T~ —
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=% R R {EG322 %80 HH < B sl =2
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0.55 1 0.65
--—____—: —
4 0.6 —
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-—.__§ .‘— e ___-__.~-._____._-_ —-.—__~
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CLE94106ES
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5 FaiR
5.1 EBiR

CLE94106ES B MNEEIRBWING I, 2RAVHIVopo FAFiHAVs HE , VSERE 12VISFEREM. Voo
BT A3 1/0 & 3 FIAEZBIREIS LB,

VsFVoo BRIRZ AR EIRILAY, XF—K, HVHIMBERKEITHE, BEERPEFERNESMERR
TR, AEit, —BviRE, REMAILUMLSIETT, TERABHEHLEES.

Voo EFHEBT Voveor BY, SAAMNEB EEBEAL (POR), LUITELEBEIHIMAM IC. FTEREBEMENEIBEDR
wWMER, HEBWBFERXA (GEE) .

BIE— 1 EEBEEN—1 100nF EBRRBRAIGEEISMFIVEIRSIMNE, URESIIARIMER
MEY B FRA ERE(EMC), HEBBNRTHMET %1, UL vs BEBIENRATEE. L,
BNTE Voo IR | B LB B R,

5.2 BEERER

5.2.1 IEEEN

BT EN NIRENSEHET, CLE94106ES HANIEREIRN, EIERRINT, BARLTHERS, Fif
taih B AEER A U@ SPIHEITACE,

5.2.2 AKRERIET
BT IS E EN BINIREF, CLE94106ES HNKIRIEIL, ENFHANEBRI THIERE,
ERERERT, FrEmBRAEYXE, SPIFFSRAE N, BRUEEREE ot o o

5.3 SMTH
CLE94106ES B LU T EMfAITH:
VDDK’:TEE{TL .

WR Voo R FRIEEEVoorores W SPHEORGTETE. #FINEEREGWER, EEABSHER, B
HEW KA. —B Vo BEBFEETREEEVoror » HMFINEERM S IA. A/S NPOR (UEL
(TESYS_DIAG1#{1Global Status RegisterfIFINPOR=0) o

EN S|BIS i :
AR EN SR ERETF, BEARBEHEE, [ HNKEER,
—HB CLE94106ES A FIEEIREIL (EN=7%5; VDD>Vppror) > NPOR I (NPOR=0) M=IREEMEH,
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5.4 RIRMELRIP
CLE94106ES FEIMNBRIRMERIF. ERFRMEBRT, FHHWHIRNSLA-RERFIETRE, SFEHER
MIEB (U R BB BAYIRRAERED (he), HERIREMIKAITHFEI R, Hitt, BNERRKRMERIPZIRE

(BRE4) .

a) G_ND b) VBAT

| ;DRP
====="r==-""9 ======"Tr= === Cszl CsJ_—.
: i : ]
| HSx | ! I HSx |~ !
I i ! l i !

| |
I |
i 1+ OUTx i 1= OUTX
| |

I I I |
I — I | — I
1 LSx | LSx
o B o B E
[ ___1 b [____1

A |IRB

¢ L

VBAT GND

E 4 RIEMERP
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6 vt

6.1 TheEWiEA

CLE94106ES 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

CLE94106ES RIFREFMiatHtaFFPWM 181F, ENIBERILIARIREHRMAE (FISNEREBRIEN)
P LAIKENEEPEME AR (BIEN LED ) » SN ¥FHRERZHE=1" PWM BE, 8 MEEHERINLT
LbigE, DERNsfil, SMBEH—FTMFIRS = PWMESIRZFIAD, B 80Hz. 100Hz FI 200Hz,
LEThEE ST A B RRITHI A A, EBLIEERIEMNPWMIRE,
FERMSEF R EHAPWMIRIERRE, AILRIBZEEMPWMESMEM ST, ANEPEEBERRELEE
PWMIETTHR R B 24 H I A PWM BRI R A2 _E BIERI,

HEABNAHEE, FEISPIEFE TR NEREE, —HEBRBRTNERPRBAE
E. BRIANSEAWEILEM.

JEEL R L XTI FHS FILS B ST E[ A F K -SABATEItDHL + tDLH 2 /], T ZE 554
TELBEIZ B AL/,

R 6 §NEFAME PwM BB FSAZRIEIF

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 ‘01g’ Bit ‘10g’ Bit‘11g’
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 ‘108’ Bit ‘11g’
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 ‘108’ Bit ‘11g’
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6.1.1.1 RMEHME

ElsER TOUTIFIOUT2IRsh ERERIENIHNREE., EXMECE T, HSL #=FHEIKED, m LS2 A
PWM A izfT. HS2 BT EDNEEM (FW) BBV EE R A E, MM 284rThEE.

VS
A
) HBn
— L, HS2
HS1 ON | 4 > .
) A A > active FW
B OuUT1 .
TN FW FW FW FW
ouT1 D—»—‘[\"’”)—«—D ouT 2
) OUT2 | cw cw cw cw .
— |
LS1 < A A | Ls2PwMm
— e ——
A L CW = motor clockwise
FW =Free-wheeling
5 oUT 2 _FHPWMIRIE

{R1&% HBx Mode = 00 H HSx #l LSx 3 FRFRE (=2B) o ARIMIEHAIPWMIRIE, BIXBISPIE
FIESWT:

% 1: FrE R AS S — Mt HEX

o EFMER PWM BERIREEE S 00 (PWM S 1EH X )

«  TEFW_CTRLEFHRHECE B RS BB E IS E W ISR

+ 7£ HB_MODE_CTRL HfF2sFR ik F 7L 2 ECIE H Y PWM 1B

+ 7 PWM_DC_CTRL HF 2P EEFMEF it =L

+ 7£ PWM_CH_FREQ_CTRL F 1723 FiEIFPWMIRZ LU/ ZPWME A

+ JBITHB_ACT_CTRL EHF23HHY HSn T LSnEUEFR E LIPWM EIXIRBHRYIEE

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

v EFW_CTRLEEHRPEE R R R BE RN EChHEW LR

+ 7£ HB_MODE_CTRL FFesRAIRE N F TR H 2 LS H8 PWM @i

+ TEPWM_DC_CTRL FfFssPECEMEF b &=t

+ IBIFHB_ACT_CTRL HF1F28HHY HSn 3¢ LSnRBUEF E UPWM IR IR SHAYEE

+ 7£ PWM_CH_FREQ_CTRL F 728 FiEEPWMARZR LA/Z 2PWME HR

NAF5)EE PWM IRERE BRI IS RICE, Fl0, MRBET S@EHAESE T PWME
B, BERTEDER, BEPWM_CH_FREQ CTRLEF2EHEIE THMEER AN “00” (PWMIELEFH X
Ei)
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WHENHESZEERREENRET, AEFHRNENHNRZEERRER. XEBAEMER
#HR,
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6.1.1.2 LED#ER (7]i%)

HitHiH OUTL #1 OUT2 &It AT IRFE M IR ERRAEL, BHIUl LED, SiABEHSIFHS2EEE T
ECRY £ 3 FF B (B 4G T BB AN AR AR R B i8], E 1 1§ XILEDZHR R R E, 7ES M FW_OL_CTRL
Z77783HHY OL_SEL_HS1 #0 OL_SEL_HS2 fil, RFHS1Z(HS2IEE HLEDE X ZIGINR vsonHHFERAEFF
AN S{E. ERWE 6 FI7ROUTL IXEHLED » TEULEECE T, HS1 APWMARTLIREH, 1 LS1 T

VS

6 OUT 1 _EA9PWMIRIE

{iR1% HBx Mode = 00 B HSx #l LSx ¥ FREFPRE (=) o BiINAISPHEHIFESUWT:
v FEEREERBEIME 00 (PWMELEHXHE) LUHRR PWM XH,

+ 7 HB_MODE_CTRL F17238/9EER HS1 3¢ HS2 Mt 73 & H A PwM iEIE

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

+ JBIIHB_ACT_CTRL F1F28HHY HS1 X HS2SRAUETR E LIPWM R IKEhRYEE

»  TEFW_OL_CTRLEFTZ2S-FHS 1T HS2 A1 BB 7T 6 2 T BR A M S (B

+  7£ PWM_CH_FREQ_CTRL HF28AiEEPWMIS SHRZE LU FFIEPWME B,
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CLE94106ES Infineon
R
6.2 RIF5iZHr

CLE94106ES Ei#& SPI3&, FFIEHIFIZMrF IR sh2s80 IR,

ZRERERIFIIEE, EEMLEICEUTETRRNSES G THRRIR, SEBEIRINABHTIE
BLEEE. RIFMEHIFNERESETTMILIT.

TRELET CLE94106ES SR EBERKIER M. FIFNHIFMIME RS,
®rT I BV IZ WAl SsSB4
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 Error output [High-Z |Half-bridge control
SYS_DIAG 1: Global Status 1 shutdown bits remain set
Register and latched despite error,
2. Localized error for each HS and however the
LS channel of half-bridge, impacted MOSFET
HBn_HS_OC and HBn_LS_OC bits is shutdown. Clear
in SYS_DIAG_2, SYS_DIAG_3 EF to reactivate the
status registers. impacted MOSFET.
Open load Latch 1. Load Error bit, LE (bit 6) in None No An open load
SYS_DIAG 1: Global Status 1 state detection does not
Register change |change the state of
2. Localized error for each HS and the output.
LS channel of half-bridge, EF to be cleared.
HBn_HS_OL and HBn_LS_OL bits
in SYS_DIAG_5, SYS_DIAG_6 status
registers.
Temperature |Latch Global error bit 1, 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.
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CLE94106ES

it

w7 MmHNZEHAISESES (4R

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.
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6.2.1  FRRR%AIH B BIREH

BIAF R AT RIPTIEE, RO X EEXBIRERRIFIIEE,

NRF XN BTSRRI Bl , BAFERAFREHNS RS, —BaNEo=HE,
SRR R teso/ BB HERMEFBEEE Y , SRZERBEEL BIRSE. KRS
BHEIERfG, SRR XWBE XM, HERZAIMPESRL HBn_HS_OC 3% HBn_LS_OCHRE i HHiE,
NE7 MESTMREZI¥E. £RREEEE SYS_DIAG_1 FEESHNLBHEKEN LE WWEN, MU
EFNARGHITEIRTE, RAELEMREN, AXRRERHERRS.

AT HMEBRFAXNEBE WRIRFHERAFTERIIRERTNAFEELR) , =HIZELEMRE
RORS ST ES IR, UEFBCEFRENT X,

VS | lus |
A |
- s | - I -
ON | s bo s | '
] I lsp_ s lb o d
OUTn DS lop 5 e o R
|
| Short to GND I
_ |
L — >t
. — taso_ws !
Short condition on High-Side Switch
7 =SiAF X ——5E R RERP
VS VS Iis
j T A | |
lLIMﬁLS T e em - : -
/ Short to Supply |5D7|_5 il Q/I_“ES-_ISES ———————— _l _
|
|
| |
ON 1 | |
| | >
o -, t
— ! tdSDiLS !
Short condition on Low-Side Switch
&8 {0 F < ——RERE I TR IP
Datasheet 31 11
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B
xS BCBRINERA X R ESRERNNEFHNRETESRE
BEFORE DURING AFTER
REGISTE REGISTER Bit OVERCURRENT |OVERCURRENT |OVERCURRENT
RTYPE NAME Bit State Bit State Bit State
Control HB_ACT_CTRL_n|HBn_HS_E 1 1 1 (corresponding
N MOSFET
HBNn_LS_EN deactivated)
Status SYS_DIAG_1: LE 0 0 1
Global Status 1
Status SYS_DIAG_x HBn_HS_O 0 0 1
where x=2,3 C
HBn_LS_OC

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

(infineon

B FE TR b R IR B AR

=
FINGERRSLIEY, MMEFFA—ITIREEEXHSFFTAENNNRBEEF B ZEFEIEX

BtiE), FEXBYiENt ouHton, SNE 9 ZEBISFIE 10 FEFISFIR, LUBRAXRRE
IR ERRFBEEM

CSHEEESE, XAILB

A 4

CSN
Case 1: Delay Time High Side Driver OFF
Previous State = New State T VOUT_HSx[V]
HSON - HSOFF ] VST
80%
taorrr
LSOFF > LSOFF ] ¢ dOFFH
j 26%
1 L GND
= = " Delay time HS OFF
Case 2: Delay Time Low Side Driver ON VOUT LSx [V]
A
Previous State 2 New State
- VS
HSOFF - HSOFF 7] 80%
4
| tdONLZ)
LSOFF - LSON _ I
20%
e GND

v
-

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

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

. VOUT LS
Previous State > New State A “t
[
HSON - HSOFF J"
< VS 80%
Low-Side 3)
LSOFF > LSON _h o o o
delay time
1 - 20%

v
-

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

\4

Elo =4It X Bt ia) —— S BRI 3R
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i
CSN
T >t
Case 1: Delay Time High Side Driver OFF
VOUT_LSx [V]
Previous State > New State N
[ ]
HSOFF = HSOFF M VS
[ 80%
= 1)
ISON > LSOFF _  taorr
-20%
= GND
" Delay time LS OFF
Case 2: Delay Time High Side Driver ON
VOUT_HSx [V]
Previous State—> New State 4
HSOFF > HSON e Vs ;
J 80%
— ty 2)
ISOFF > LSOFF _  GONH
1L GND 20% > t
- ? Delay time HS ON without dead time ; LS previously OFF
Case 3: Delay Time High Side Driver ON with t;,,, dead time
Previous State > New State T VOJLlJT_H Sx [V]
HSOFF = HSON e
VS
. 80%
High-Side o Y
ISON = ISOFF = ON taonn * oL
— delay time
20%
4 = GND >t
¥ HS ON delay time with dead time ; LS previously ON

10 F 0 A R B (8] —— (R B S p FE ik
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6.2.3 aEsE

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

MRS T EEERRFLEXTEERE, FIEREBIHEABERARS. SYS_DIAG_1: £/
RS 1P TSD USWE L. PAEMEERHEARS, EE TSD U#ERK. ZRE 11,

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

T.
LA
7}5[:
Thw
H
Vourx
A 0 Output is switched off if
ON U Tjso is reached, can be
reactivated if TSD bit is
High i deared » t
no error
TPW error bit
High .
TPW is latched, can
be cleared via SPI
Low ) >t
« i
no error
TSD error bit
High
& TSD is latched, can be
cleared via SPI
Low )) » t
« =
no error
1133817 H
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i
+®9 AENIIERAXH NS BFERENNEFRNRESTFFIRE
Ti< Tyw T;> Tiw Ti> Tis Ti< Tiso~ 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 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
RNV FVoo BT ENSIT, LUBAEBIRRE, Vs BIEZEIREMTEBRNSE, MV RNZERE

(EPA: ke

6.2.4.1 VsR[E

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

6.2.42 V., IE

NRHEBBEV EFAZIXETBEY o ek L, MABBMBERAIERXE, , LT SYS_DIAG_1: Global
Status 1IASEHFER PRI Vad ESFEAIVS_OV, FREUH DT MRV-BRTEHEEFBEE

Vovon BB, THERKGBhEE. RERR VS_oV BRI IET EIE RSB NAEE. WE 12,

6.2.43 Vo R[E
AR vDD BIEHEIRIEEXREBE Voo ror A T, M SPHEOEABIIE, F+H CLE94106ES FFHNEMLR

y[a%Ye]

MFIEBIGEAEY, BMBREXFAEZESHES. — BV ESFREBE Vot = H1 TR EE (i
—B CLE94106ES &b FIEEIET (EN=%; VDD>Voppor) » EIFEHIBEIINPOR{L (NPOR=0) T
SYS_DIAG1 HiRE,
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P
Vs A
Vou uy
Vov orr ' ¢ V.
OVON
*
S\ X
Vv uy
v
Vv orr f Vivon

Vour Output Voure Output
A reactivated A reactivated
ON ON
HighZ » t HighZ » t
SPI command : SPI command
VS UVerror bit Clear SYS _DIAG1 VS OV error bit Clear SYS DIAG1
4 y
High T High T
Low »t Low » t

12 VREMIERG THRLTA

6.2.5 T

F 55 SN AEL A R ECEIRSERE B M E A F B, AN RIEBUERIF R MM E 62 BB
BT AHARCNRE 0B IF58EE Do, MAMNBIERFE(L HBn_HS_OL 3¢ HBn_LS_OL F#R & i FHHi
7o RIS TE28 SYS_DIAG_1: Global Status 1 FRLBHAEFHKIENL LE hEWEBENL, LUENBI
HRITEIREME. M, FFhEEFREFREIRE,

AT BB BRHERIR S T FsPAIBENL, URER B ARETNAFEREHEK,

=10k HS1 # HS2 B &t AT NILEDSA F I AR REMIR . HS1H HS2 BWEBRF A RIK
BFFEE S B AR BB SR Y], P@ I ITHZF 28 FW_OL_CTRL HRYSPIHITECE,

PWMIETTHRE], SAAEFRNKER, HEEEHLRIINRRBRSEFEFSEP AR,
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BRITIM&IEDO (SPI)

7 BiTIM&IEO (SPI)

CLE94106ES B A 16 I SPI#EO, AT MmEIEHIFIIZH, ATHR SPI Y. ITHIFRESHFESS.

7.1 SPI R

16 i FTAYIE N IE T BRI SDIIREY, ZEUBRAN SHUTHIZHR HAYBTFHMN tSCLK B, &
CSN TREGHAE], SCLKUMAEETF (BIEpik4=0) . SPIEEMANLN: #HIUFEFERNARE
fEF— SPI MR SDO b5t (B 0LE 1970 Bl21), LS EMNCSNIEREY, ZHAKRFSR, |
BTEEM. HCSNBAMNERBTEZZETE, BIRNNFRIRIBERNSHITH. LEISDOR L]
REIFES, MMBHRSDOREMBEMEER, SDIFRESHSCLKNEN TRABANBATES.
SDOHPIRASTESCLKIIE N EFE (ClockPhase=1) B WL EF 28, CLE94106ESHISPITMNFRA IR
IMNEEEMF . FEEESHATAEEHERMYAISPIEE

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 transfemred to output functions

|
| |

- i ARARRARRRRRRRRRR i 101 .
| |

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

E13 SPIEUERRNE (ER: SHEESEREL, AEFRBLsBHIMSBHIRFHER)

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

Iy
en 1 EN
spt QAR —— =P

L_

%

A) SPI message ignored B) SPI message accepted

14 M EN EFSHEI SR SPIE TR LB 8]

tead fiag fesnm
foLk
0.8V,
CSN oD
"o 0-2Voo
tseikn tseun
y a—
0.8V
SCLK \ / DD
| — 0.2Voo
t%DLsemp tsoi hoa
/- N 0.8Vpp
SDI / - ’X‘ 0.2Vop
tenspo tuaspo toissno
N\ A Y 4 NS 0. BVDD
500 > X X

15 SPIZERTFF

7.1.1 LRBIRRE

2 FHEIRIAE (GEF) #1 SDI LEFEEMES 2B Z1EE A S TE CSN FREIGFE—1NSCLK EAA Z 18]
B sDO kikeE (B 13) . WREMEIBIER MBI M LEBEAL (POR)IKEZE, M GEF Efi,

Az R TEER IR IR LT, FrBEEIEHISDI 5 BITESPIMIFF44AT (7 CSN T GRIE—1
SCLK_EFAB.2/8]) BT A1EEF

A LB TS A SPI B EhK RIS R T iREY GEF Ri0Z CLE94106ESE T MEIHIE (Bl16) o
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BRITIM&IEDO (SPI)

(infineon

CSN |
I : time

I I

SCLK 0 ! !
I I LA
| | time

sDI 0 ! i
i i timé

DO High Impedance :(Global Error Flag>; High Impedance

: : time

16 o BN ¥ERAITEY sDo 1T 4

7.1.2 LRNRESTER

SDO RTERAIAY/\ 1 SCLK FARIRE X2 RHINETFs. RZEFRE 7RISR, FrER

FEERELLF iR
o« SPItYEEIR (SPI_ERR)
o AIEERIR (LEfD) : fAFEFEE (o) IR (0C) HMPEZEIMIZBIENEELS

v VSRE (VS_uvfi)
v VSII[E (VS_OV i)

v EEBEM (NPOR )
v SEEXBR (TSD i)

v CREME (TPwil) FERE 7718,

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

TRERTHEE2ERSFEENERERTSHRE A

+&10 2RREFFRN2/FRTEPIRENVHE

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

Datasheet
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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

SPITHMEE IR

SPI T2 AR TFEESPER T — M EIRIFE(SPI_ERR, Bit7) , ATSBMAEIFHIETEMN, MR

TE45E MRS B SPITMNEEIR, W SPI_ERR L7 F—SPIBHH K B (L,

FEUTEHIRERT, SPILERRUSHENL:

v TECSNAMEREB AT B SCLKET BBk N AR 90, SERRHIER, BEDR161

v RIERIZRRSPHE S RIXFIR AR, 152, HSDIEENEEBFE, R7ESPI_ERR
fIIRE

v HIIEFTREERARIEENL. H3IZ, HSDIEENEEFE, STESPI_ERR UPIRE

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

v FRFEEER, RE—THUFTHHABTARIEEN (BRET1.35E)

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

NHIRSPIBIER

v TECSN FFEBZAT, SCLKATRFFREFEE Mo, FETE CSN FREBZEHFRIHERT tiew

+ TECSN EFHRZAT, SCLKUIAURFHERF, E Dty B CSN EFAZ R TUIRFtacy

7.1.3
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BRITIM&IEDO (SPI)

Case 1: Correct SCLK signal

Correct incoming clock signal Correct clock during CSN rising edge
CSN | R
time
teer | llead tiag |teEH
—H— K3
so | [YRRGRHRRRRIR :
time
Case 2: Erroneous incoming clock signal
CSN
| time
ISCLK is High with CSN falling edge
scLk #:THHHHHHHHHHHHHHH
time
Case 3: Erroneous clock signal during CSN rising edge
CSN
Clock is High with CSN rising edge! time
soLK RaRdRdRiRaRARaRaRaRaRaRaRaRaRd! ;
! time
17 B iR 1 E IR
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BRITIM&IEDO (SPI)

7.2 BEHMIIMNEERISPI

EIRIIMAECE R, RTHISSRMIERIS I MAIBICSN (B 18) o

Microcontroller CLE941xy_1 CLE941xy_2 CLE941xy_3
SDI1 SDO1  SDR SD0O2 SDB3 SDO3
— o —L i —L T
% 45 @ J5 é L= 5 - |
ol |8 3 ?
MCSN1

MCSN2
MCSN3
MCLK

MO
Mi

A 4 A 4 ‘P A J

A

& 18 BB MIEER SPI

BRSPIBEU—MHINFTIFE, FEERE—EEFT (B 19), BEFHTHNREERULTILEN'L,
IS RE -

v IRUEREY: FREAIRE (OP il =0) HiE/F (OP il =1), KAMLRIE (OP {i =0) ZHIREN & 7EPFR(OP fil= 1),
o BtnEFFastit (Al6:2])

RE—MUEF A (LABT, #UEFTRBitl) HSTUKEBN 1, RAREAFEELE.

I HI281E SDI LA EMUEF TR, SDO 5% GEF M2 /RS F 728,

S— 1M EIEFT (Bitl5..8) ATFEEFHEIEER CLE94106ES FIREER.
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BRITIM&IEDO (SPI)

Infineon

LSB Address Byte Data Byte MSB
0 1 2 3 4 5 6 7 8 9 10 1 12 13 14 15
SDI 1 L’:BT A2 | A3 | A4 | A5 | A6 | 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 1 12 13 14 15
SDO | o |TPw | TSD |NPOR[VS_OV|vsS_UV| LE E;'ﬁ po | b1 | b2 | b3 | pa | D5 | pe | D7
Timg
LSB is sent first in SPI message
19 BEMIIMNEER sPEEERER
Mo PR) Mfe) B2 43 M (R T I B8 RE S IR NS PIFE S N F U HESM AR, WE19,
44 11
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BRITIM&IEDO (SPI)

7.3 WTeEiRIE

CLE94106ES 15 ABEME SPI NN EHITR L IEIRIF. INTINEA CLEYM1Ixy RIIPI =128
HRFHEERESGEE (WE 20) ,

Ftsat (FRic MO) HEEREEIMAL SDI, FE—TMAL SDO EEHEEI T —PMAL SDI , FZR—1iE, HER
RE— MR SDO BEZEIENIMA (M) LIASSPIERMAIIFR, EHLEEEP, RHizHlsE
R8N RIEESCSN MBS S SCLKRIERISARISPIRE, XM MESHITEREISTIMNIRE,

FUEES, ENAEHAIUR LTI &SI 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 FTERIIEFTERTER, HEFHREAMSILR: BAAEMIEFT 1 (AT CLE%1xy_1)
AERIEHIBFT 2 (AT CLEY1xy_2) fRILSEH. ...

2 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

FHA M) SHEEPRE 18RI SDO HiE, EREI:

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

v GEF MEZEHASZERIRMERINFHYINERRETEFSR, MaiEH, M EXRIIFTEEIRGE
— I RENERRETFSE

v —BREKIIFAE2RRETESE, M MR RANREFZEW S8R 3EF0E0EF T AR X R A9 6 52
FT, HM0, MNRFHEER=EIREAEM, MIEEISDOTKCLEY1xy_3, NIEMNEHLIZEI
CLE941xy 3MIMMNF T3 (X FHUALFHIFHBUEFT3) , ABRIEUCLEMIxy 289 F 52,

BRE1EUCLEY41xy 1M F15 1,

E21/ER T B8& =1 CLE941xy 2 5IESHAY SPI miRfFl,
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BRITIM&IEDO (SPI)

Microcontroller CLE941xy_1 CLE941xy_2 CLE941xy_3

SDO1 SDI2 SDO2 SDI3 SDO3

MO L 1 A i

s X = X = '
- | |
3] o 8 2 3] 3
MCSN [ S
MCLK >
MI e

Gl

& 20 CLE941xy RFIGEF M H L EEHFEE RO

SCK g ABCLOCKCYCLES X' 8CLOCKCYLES X8 CLOCKCYCLES X 8CLOCK CYLES X8 CLOCK CYCLES X 8 CLOCKCYLES )\
1

CSN

T
: |
, —
1
1
| i |
! ! LABT=0 LABT=0 LABT=1 i
I
1 I,
MO=SDI| | ‘ ADDRESS BYTE 1 X ADDRESS BYTE 2 X X DATA BYTE 1 X DATA BYTE 2 X )._
T T 1
A :
1
SDI2 = SDO1 | g i
—:( GEF1 XIG LOBAL STATUS 1X ADDRESS BYTE 2 X X RESPONSE 1 X DATA BYTE 2 X )._
| i i
I ) 1
SDI3 = SDO2 L=\ '
_.( e QXG LOBAL STATUS ZXG LOBAL STATUS 1X X RESPONSE2 x RESPONSE 1 X )—
] T |
O |
1
MI =SDO3 ! ! |
_(G?;EX Y(GLOBAL STATUS 2){ GLOBAL STATUS 1Y X RESPONSE2 X' RESPONSE1 e

Time

=] 21 BE =1 CLE941xy R FIZBH4HI sPI

SRMAIMVECESRM, FTLUBIECSNAREFEXTERHERN, REME2BERITERIELE

RAE, KEE—PHZ CLEYM Iy BERNEIHKFESG (B 22) .
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BRITIM&IEDO (SPI)

SCLK 0

CSN

MO = SDI1 0 ;
i
I
[

GEF1 HiZ

ﬁ

P S . S

[
|
5
SDI2 = SDO1 |
1
|
|
|
|

LA
()]
m
I
- .
N

SDI3 = SDO2 HiZ i HiZ
_< GEF1/2 . N\ GEF1/2
T
I
I
|

MI = SDO_3<T\ HiZ m
GEF1/2/13f N\ GEF1/2/3

Time

-

B 22 1 H CLE941xy BRHLEAMMNEEEPREET T sCLK N AN B EIRINE

AR RLESPI N IR, BIRIR TN FE B HIRIR B EIRE T 0, BJEESIREFIZH7EEH
F—TESEHISPI_ERR (1 (BSPI_ERR HIEZ1%1E, 1B W ETI1IEHE1.1E) , #X
FHER T, RLLZE M RIGES TEFIFBISPI WA E/Z I i5 IR 2B, [, HIRFELEFHIR T
IRERESPIEIR, NG IFTB S 1R 55 17 25 2

7.4 SPIEEHHEINRETFRTK
MRERRHEFTZE BIRE—HULFRHERE CSN EFE2ZIE) REHE, ZHMESTET—
D SPimifhiRE (BE 23R A) o

SCLK o ABCLOCKCYCLES X 8 CLOCK CYLES XXX)\ A 8cLock cycLes X 8 CLOCK CYLES XXX)
T
1
|

CSN

1
[}
]
]
I
]
: ! End of the New failure | | | !
i [ address byte  detection : ! | Read status byte |
! | ! ! ! corresponding to the failure |
l i : | r A \ i
| 1 ! ! | |
oI, K ADDRESSBYTE X DATABYTE XXX)\ : A ADDRESS BYTE )( DATA BYTE XX)O
i i | i l !
[ ! | | I !
| | | 1 | !
SDO ! Failure is NOT notified in this SPI frame | i Fallure nofified in the new SPI frame |
| ! A : : J‘ A !
f | ] f 1 !
[ ! | | I [

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

I

23 IEFHEFRIEPRETESEN - RIZMNEE R
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BRITIM&IEDO (SPI)

BIETESPIMABIAS T Fas K EE N, LHEEIRBMERSHE, BASEXREMFEE.
v IR SRERSEERLXIRIMAERFIES

v CLE94106ES TEIZ HHUEF HHAEMLNEIFEER R, ZBEIBEEBIFRSHEFRFIRE
RNBVBRIEIFRBES, LUBHMITH 8 A LAITE/S 8L SPIm RSB R =,

FEUTERT, 2BRSFEFS (BUE1.78) ME—SPMFNBIEFT (RKEFEH) ZEH
HHER—BUE FTRER !

v EHIEF TR PN E S HF R ENE R IR

v BREFESEXN N TN R AR,

EXFIERT, FRVEBE:
' SEYFISPIMNEBREFEFSRTIREG, MESEE FR—mPIRS
o HEISPIMNEIEFTIRS. £IE23,
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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,

HB1_HS OC reports the new
Overcurrent failure on the HS of HB 1

r
LSB Address Byte Data Byte MSB
0 1 2 3 4 5 ] 7 8 9 10 11 12 13 14 15
LABT | A2 A3 Ad AS AB oP
SD 1 il Il e IR v BRan e X X X X X X X | x
Overcurrent failure detected on HS of HB 1 during the
transfer of the address byte Target status register : OC error of HB 1-4
f A \
LSB Global Status Register Response Data Byte : SYS_DIAG2 s
0 1 2 3 4 5 6 7 8 a 10 11 12 13 14 15
sSDO LE | SPL_ DO D1 Dz D3 D4 D5 D6 D7
o |Tew| TsD [NPOR|vs Ovvs UV I | grr || - 4l ==l =]l=]-=

“

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)
Read SYS_DIAG2 (OC error of HB 1-4)
A

New SPI frame: e.g.

r
LSB Address Byte Data Byte MSB
0 1 2 3 4 5 6 7 8 9 10 11 12 13 14 15
LABT| Az A3 Ad A5 AB OP
1 o | co |l = | =1 | =] = | =0 X X X X X X X X

Target status register : OC error of HB 1-4

A,
r ¥
LSB Global Status Register Response Data Byte : SYS_DIAGZ 3B
0 1 2 3 4 5 6 7 8 9 10 11 12 13 14 15
LE | SPL_ Do D1 D2z D3 D4 D5 D6 D7
0 TPW | TSD |NPOR[VS_OW|VS_UV| =1 ERR =0 =1 =0 =0 =0 =0 =0 =0

! f

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

& 24 FEEENFTHERSULZEZME, 2RBIRFENRSTFFRZEF—HHT

17l
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BRITIM&IEDO (SPI)

7.5 SPIBRES

SPI HF 123 HYBRSY 93 510 E 25 F1E] 26 Firo
BB FR IR/ 5 B Fes. BEITHMNNGENIEER, HutFTHIE 7 {1 (OP i) HARIZN“07,
BENVURTEER,

NEFFRNR/BRFFS. BEREMRSEES, MutFDRSHusMnENRN 1", SR 0FRTR

BEY,

15 | 14 | 13 | 12 | 1 | 10 | 9 | 7 |G|5]4|3|2| 1 Jo

8 Data Bits [D7...D0] Acz::;dress Bits [A7...0]

for Configuration & Status Information e

HB_ACT_1 _CTRL read/write JO 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
5' ﬁ HB_MODE_2_CTRL read/write |0 0 1 0 0 LABT 1
(s PWM_CH_FREQ_CTRL read/write JO 1 1 0 0 LABT 1
; @ PWM1_DC_CTRL read/write [1 1 1 0 0 LABT 1
O 8 PWM2_DC_CTRL read/write JO 0 0 1 0 LABT 1
e (14 PWM3_DC_CTRL read/write |1 0 0 1 0 LABT 1
FW_OL_CTRL read/write |0 1 0 1 0 LABT 1
CONFIG_CTRL read 11001 LABT 1
;’ SYS_DIAG_1 : Global status 1 read/clear JO 0 1 1 0 LABT 1
g l'-I_J SYS_DIAG_2 : OP ERROR_1_STAT read/clear |1 0 1 1 0 LABT 1
: € SYS_DIAG_3: OP ERROR_2_STAT read/clear JO 1 1 1 0 LABT 1
la_-; 8 SYS_DIAG_5: OP ERROR_4_STAT read/clear JO 0 0 0 1 LABT 1
14 SYS_DIAG 6 : OP ERROR_5 STAT read/clear |1 0 0 0 1 LABT 1

=] 25 CLE94106ES SPI 277235
R LABT. BRiE— N, B ER7.2 IE1.3 5,
Datasheet 50 1.1

2018-09-27



Infineon

CLE94106ES

SY3L1S193Y4 SNLVLS
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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/ZAIAE /I 0000 0011 &

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

— It F T

[EER—1EEFT

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

o BEESPILTIEE RN, AIUBRFETE AT ERS.
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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 [iZ2IE 1L, TUZEHEBHES X TIZ+ T
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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

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

'w w 'w 'w w 'w w w

Field Bits Type Description

reserved D7 rw Reserved. Always reads as ‘0’

reserved D6 rw Reserved. Always reads as ‘0’

reserved D5 rw Reserved. Always reads as ‘0’

reserved D4 rw Reserved. Always reads as ‘0’

HB6_HS_EN D3 rw Half-bridge output 6 high side switch enable
0s HS6 OFF/ High-Z (default value)
lg HS6ON

HB6_LS_EN |D2 rw Half-bridge output 6 low side switch enable
0s LS6 OFF/High-Z (default value)
lz LS6ON

HB5_HS_EN D1 rw Half-bridge output 5 high side switch enable
0s  HS5OFF/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)
lz LS50N

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

Field

Bits

Type

Description

HB4_MODEN
(n=0,1)

D7:D6

Half-bridge output 4 mode select
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

HB3_MODEN
(n=0,1)

D5:D4

Half-bridge output 3 mode select
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
(n=0,1)

D3:D2

Half-bridge output 2 mode select
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
(n=0,1)

D1:DO

Half-bridge output 1 mode select
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

SAFE

Datasheet
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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
reserved reserved reserved reserved | HB6_MODE1 | HB6_MODEO | HB5_MODE1 | HB5_MODEO
'w w 'w 'w w 'w w w
Field Bits Type Description
reserved D7:D6 rw Reserved. Always reads as ‘0’.
reserved D5:D4 rw Reserved. Always reads as ‘0’.
HB6_MODEn |D3:D2 rw Half-bridge output 6 mode select
(n=0,1) 005 No PWM (default value)
01 PWM control with PWM Channel 1
105 PWM control with PWM Channel 2
115 PWM control with PWM Channel 3
HB5_MODEn |D1:DO rw Half-bridge output 5 mode select
(n=0,1) 005 No PWM (default value)
013 PWM control with PWM Channel 1
105 PWM control with PWM Channel 2
115 PWM control with PWM Channel 3
FRE BEXRPWMAEEIERIEZ 15, B F6.1.1E7,
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PWM_CH_FREQ_CTRL
PWMIEE M EHE (11> T5 [OP]011 00[LABT]1:)

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

00s No modulation (default)

01z Modulation frequency 15.625kHz
10 Modulation frequency 31.25kHz
11z Modulation frequency 62.5kHz

PWM_CH3_FREQ_ |D5:D4 rw PWM Channel 3 frequency select

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

10s PWM frequency 2 : 100Hz

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

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

10s PWM frequency 2 : 100Hz

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

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

10s PWM frequency 2 : 100Hz

11z PWM frequency 3: 200Hz

1) RFTEFMI, BIKIHRIE SARAIEFEL10%HRE

ERE BXPWMERIEHIEZI5E, BHF6.1.187,
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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
ARE BEXRPWMAEEIERIEZ 15, B F6.1.1E7,
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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

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

Datasheet
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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
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BRITIM&IEDO (SPI)

771 RKEFEREX
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
0s  Noundervoltage on Vsdetected (default value)
1z 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)
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
0s  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’.
RE: TR PHILE (ER . BRI T EEES BRI H AR iR ZE e
5o HEEEHIEIANLEERIFE OC/OL IESELEA0, RLE (T1FEIBHA0
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BRITIM&IEDO (SPI)

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.
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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
reserved reserved reserved reserved | HB6_HS_OC| HB6_LS_OC | HB5_HS_OC| HB5_LS_OC
rc rc rc rc rc rc rc rc
Field Bits Type Description
reserved D7 rc Reserved. Always reads as ‘0’.
reserved D6 rc Reserved. Always reads as ‘0’.
reserved D5 rc Reserved. Always reads as ‘0’.
reserved D4 rc Reserved. Always reads as ‘0’.
HB6_HS_OC |D3 rc High-side (HS) switch of half-bridge 6 overcurrent
detection
0z No erroron 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
0s  No erroron HS5 switch (default value)
1z  Overcurrent detected on HS5 switch. Error latched and
HS5 disabled.
HB5_LS_OC |DO rc Low-side (LS) switch of half-bridge 5 overcurrent detection
0z Noerroron LS5 switch (default value)
1z  Overcurrent detected on LS5 switch. Error latched and
LS5 disabled.
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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.
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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
reserved reserved reserved reserved | HB6_HS_OL | HB6_LS_OL | HB5_HS_OL | HB5_LS_OL
rc rc rc rc rc rc rc rc
Field Bits Type Description
reserved D7 rc Reserved. Always reads as ‘0’°.
reserved D6 rc Reserved. Always reads as ‘0’°.
reserved D5 rc Reserved. Always reads as ‘0’°.
reserved D4 rc Reserved. Always reads as ‘0’°.
HB6_HS_OL | D3 rc High-side (HS) switch of half-bridge 6 open load detection
0z  Noerror on HS6 switch (default value)
1z Open load detected on HS6 switch. Error latched.
HB6_LS_OL|D2 rc Low-side (LS) switch of half-bridge 6 open load detection
0z  Noerroron LS6 switch (default value)
1z Open load detected on LS6 switch. Error latched.
HB5_HS_OL | D1 rc High-side (HS) switch of half-bridge 5 open load detection
0s  Noerror on HS5 switch (default value)
1z Open load detected on HS5 switch. Error latched.
HB5_LS_OL| D0 rc Low-side (LS) switch of half-bridge 5 open load detection
0z  Noerroron LS5 switch (default value)
1z Open load detected on LS5 switch. Error latched.
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