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B A N e ol W .
IHx g::: —t> Direct Input : i o :
1 I Lo |
ILx L 4y  Control ! T/ ELL 1| Floating HS driver | ]
- | Input Logic ‘J_l Vv’ T incl. diagnostics I GHx
!l o |1 | |Shoot Through, T Bl : i
ENA [}— ports 41> Dead Time : in g T T —— , SHx
] | |
| ] e it ! : SHx CcB
l in . . l A * 1 |
1 ' Diagnostics : I H : | :
vee ' e | A |
R 1 ! : Failure Detection 4: " 1 Floating LS driver ' . 4 6lx
ERR ) ! Diagnostic | [N incl. diagnostics H
] : Test(s) ! 18 : g I SLx
PFBx 1 : and q_ = a4
APC I Error Logic <—1'h|
t ]
L= 1 SHx :— --------------- -+- ----------------- /
VRO T Current Sense Block - | ISPx
VOx : (OpAmps for GND-related shunt measurement) | ISNx
| 1
1 [ 1
LT L L
AGND GND CP_GND
& 1 EE
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2 S| HECE
2.1 5| 5B
® T T I
™ M 3] o o G N~ - - -
ﬁﬁﬁﬁzﬂﬁﬁﬁﬁﬁﬁﬁgﬂﬁﬁﬁ
ALY IIILISRIZTR]BI BN
SL3C 149 3211 SL1
GL3 150 311G
GNDCTT51 30—T—CB
N.C.C152 [m—————————— | 29T CP_GND
PFB3 153 | I 28T CL1
PFB2 154 | | 27T CHI
PFB1 =55 ! ! 26—TIN.C.
ISN2 =156 I | 25TVs
ISP2 —T—{57 | | 24T INH
V02 158 : ! 23FTINC.
VROCITT59 | | 22T CL2
VO1 =160 I | 21T=IN.C.
ISP1 =61 e e e J 20T CH2
ISN1 162 19—T—N.C.
AGNDCTT63 18—T—IN.C.
ENACT—T 640 17T VDHP
T2 JdT|E2 ) |
salEE=-EE=283522)
—
()
2 5| HECE
== 20 N
2.2 5| E X FThEE
Pin Symbol Function
1 GND Ground
Connect this pin to ground.
2 APC Activation Phase Cut off Circuit
Digital output referred to 5 V. Connect this safe state output pin to the driving circuit
for the phase separation FETs. Can be used for any other safe state circuit. If not used
keep pin open.
3 ERR Error Not
Digital active-low error output pin referred to VCC supply voltage. Indication for ready
for configuration when high after power-up. If not used keep pin open.
4 IH1 Input High-side 1 Not
Digital active-low input pin to turn on/off high-side FET 1 referred to VCC supply
voltage.
Datasheet 11 Rev. 1.40
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Pin Symbol Function

5 IL1 Input Low-side 1

Digital active-high input pin to turn on/off low-side FET 1 referred to VCC supply
voltage.

6 IL2 Input Low-side 2

Digital active-high input pin to turn on/off low-side FET 2 referred to VCC supply
voltage.

7 IH2 Input High-side 2 Not

Digital active-low input pin to turn on/off high-side FET 2 referred to VCC supply
voltage.

8 IH3 Input High-side 3 Not

Digital active-low input pin to turn on/off high-side FET 3 referred to VCC supply
voltage.

9 IL3 Input Low-side 3

Digital active-high input pin to turn on/off low-side FET 3 referred to VCC supply
voltage.

10 MISO Master In Slave Out

Digital SPI signalling output port referred to VCC supply voltage. Connect to SPI port
“data input” of puC to send status information during SPI communication.

11 MOSI Master Out Slave In

Digital SPIsignalling input port referred to VCC supply voltage. Connect to SPI port
“data output” of uC to receive commands during SPI communication.

12 CSN Chip Select Not

Digital active-low SPI signalling input port referred to VCC supply voltage. Connect
to SPI port “chip select” of uC to address the device for SPI communication.

13 CLK_SPI Clock Serial Peripheral Interface

Digital SPI signalling input port referred to VCC supply voltage. Connect to SPI port
“clock” of uC to clock the device for SPI communication.

14 VCC VCC Supply Voltage
Power supply for digital I/O pins and input for VCC monitoring. Connect to I/O
supply of uC.

15 N.C. Not Connected
Keep pin open and do not connect to GND

16 SOFF Safe Off Not

Analog active-low input pin to turn all FETs off and to enter safe off mode. Functional
independent to ENA pin.

Datasheet 12 Rev. 1.40
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Pin Symbol Function

17 VDHP Voltage Drain High-side Power
Low reference for charge pump 2.

Sense input for VDHP under- and overvoltage detections, shutdown and readout.
Sense input for phase voltage feedback PFBx threshold.

Sense input for short circuit detection (SCD) of all high-side FETs. (Note: Depends on
configuration, bit en_vdh3. If pins VDHXx are used for short circuit detection (activated
via SPI) then VDHP pin is not the sense input for SCD.)

Connect this pin directly (low ohmic and low inductive) to recommended common
star point of the drains of the high-side FETs and buffer capacitor(s).

18 N.C. Not Connected

Keep pin open and do not connect to GND
19 N.C. Not Connected

Keep pin open and do not connect to GND
20 CH2 Charge Pump 2 High

Positive terminal for pump capacitor of charge pump 2. Connect the pump
capacitor as close as possible to pin.

21 N.C. Not Connected
Keep pin open and do not connect to GND
22 CL2 Charge Pump 2 Low

Negative terminal for pump capacitor of charge pump 2. Connect the pump
capacitor as close as possible to pin.

23 N.C. Not Connected
Keep pin open and do not connect to GND
24 INH Inhibit Not

Analog active-low inhibit pin. Sets device into sleep mode for low quiescent current
consumption. External FETs are turned off actively before the charge pumps are
turned off. Reset via inhibit requires a new configuration via SPI.

25 Vs Voltage Supply

Supply voltage for device. Connect to supply (battery) voltage with reverse polarity
protection circuit and capacitor between pin and GND. An EMC filter is recommended.

26 N.C. Not Connected
Keep pin open and do not connect to GND
27 CH1 Charge Pump 1 High

Positive terminal for pump capacitor of charge pump 1. Connect the pump
capacitor as close as possible to pin.

28 CL1 Charge Pump 1 Low

Negative terminal for pump capacitor of charge pump 1. Connect the pump
capacitor as close as possible to pin.

29 CP_GND Charge Pump Ground
GND pin for the charge pumps. Connect this pin directly (low ohmic and low
inductive) to GND.

Datasheet 13 Rev. 1.40
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Pin Symbol Function
30 CB Charge Pump Buffer

Buffer capacitor connection for charge pump 1. Connect the capacitor as close as
possible to pin.

31 GL1 Gate Low-side 1

Analog 1/0 pin to turn on/off low-side FET 1. Connect to the gate of low-side FET 1. A
gate resistor is recommended.

32 SL1 Source Low-side 1

Analog 1/0 pin to turn on/off low-side FET 1. Connect to the source of low-side FET 1.
If transients violate maximum rating or functional range external protection circuit
is required.

33 BH1 Bootstrap High-side 1

Analog 1/0 pin. Positive terminal to high-side buffer capacitor 1. Connect the
capacitor as close as possible to pin.

34 SH1 Source High-side 1

Analog 1/0 pin to turn on/off high-side FET 1 and negative terminal to high-side buffer
capacitor. Connect the capacitor as close as possible to pin and connect to the
source of high-side FET 1. Connection to motor and input for phase voltage feedback
circuit. If transients violate maximum rating or functional range external protection
circuitis required.

35 GH1 Gate High-side 1

Analog 1/0 pin to turn on/off high-side FET 1. Connect to the gate of high-side FET 1. A
gate resistor is recommended.

36 VDH1 Voltage Drain High-side 1

Sense input for short circuit detection (SCD) of high-side FET 1. (Note: Depends on
configuration, bit en_vdh3. If pins VDHx are used for short circuit detection (activated
via SPI) then VDHP pin is not the sense input for SCD.)

Connect directly to the drain of high-side FET 1, or not connected if not configured.
37 SL2 Source Low-side 2

Analog 1/0 pin to turn on/off low-side FET 2. Connect to the source of low-side FET 2.
If transients violate maximum rating or functional range external protection circuit
is required.

38 GL2 Gate Low-side 2

Analog 1/0O pin to turn on/off low-side FET 2. Connect to the gate of low-side FET 2. A
gate resistor is recommended.

39 N.C. Not Connected
Keep pin open and do not connect to GND
40 VDH2 Voltage Drain High-side 2

Sense input for short circuit detection (SCD) of high-side FET 2. (Note: Depends on
configuration, bit en_vdh3. If pins VDHx are used for short circuit detection (activated
via SPI) then VDHP pin is not the sense input for SCD.)

Connect directly to the drain of high-side FET 2, or not connected if not configured.

Datasheet 14 Rev. 1.40
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Pin Symbol Function

41 BH2 Bootstrap High-side 2

Analog 1/0 pin. Positive terminal to high-side buffer capacitor 2. Connect the
capacitor as close as possible to pin.

42 SH2 Source High-side 2

Analog 1/0 pin to turn on/off high-side FET 2 and negative terminal to high-side buffer
capacitor. Connect the capacitor as close as possible to pin and connect to the
source of high-side FET 2. Connection to motor and input for phase voltage feedback
circuit. If transients violate maximum rating or functional range external protection
circuitis required.

43 GH2 Gate High-side 2

Analog 1/0 pin to turn on/off high-side FET 2. Connect to the gate of high-side FET 2. A
gate resistor is recommended.

44 N.C. Not Connected
Keep pin open and do not connect to GND
45 VDH3 Voltage Drain High-side 3

Sense input for short circuit detection (SCD) of high-side FET 3. (Note: Depends on
configuration, bit en_vdh3. If pins VDHx are used for short circuit detection (activated
via SPI) then VDHP pin is not the sense input for SCD.)

Connect directly to the drain of high-side FET 3, or not connected if not configured.
46 BH3 Bootstrap High-side 3

Analog 1/0 pin. Positive terminal to high-side buffer capacitor 3. Connect the
capacitor as close as possible to pin.

47 SH3 Source High-side 3

Analog 1/0 pin to turn on/off high-side FET 3 and negative terminal to high-side buffer
capacitor. Connect the capacitor as close as possible to pin and connect to the
source of high-side FET 3. Connection to motor and input for phase voltage feedback
circuit. If transients violate maximum rating or functional range external protection
circuitis required.

48 GH3 Gate High-side 3

Analog 1/0 pin to turn on/off high-side FET 3. Connect to the gate of high-side FET 3. A
gate resistor is recommended.

49 SL3 Source Low-side 3

Analog I/0O pin to turn on/off low-side FET 3. Connect to the source of low-side FET 3.
If transients violate maximum rating or functional range external protection circuit
is required.

50 GL3 Gate Low-side 3

Analog 1/0 pin to turn on/off low-side FET 3. Connect to the gate of low-side FET 3. A
gate resistor is recommended.

51 GND Ground
Connect this pin to ground.
52 N.C. Not Connected

Keep pin open and do not connect to GND

Datasheet 15 Rev. 1.40
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Pin Symbol Function

53 PFB3 Phase Voltage Feedback 3

Digital output pin referred to VCC supply voltage. Feedback for uC of the state of the
motor connection of pin SH3 referred to voltage at VDHP. Connect to PFB 3 port to uC.
If not used keep pin open.

54 PFB2 Phase Voltage Feedback 2

Digital output pin referred to VCC supply voltage. Feedback for uC of the state of the
motor connection of pin SH2 referred to voltage at VDHP. Connect to PFB 2 port to uC.
If not used keep pin open.

55 PFB1 Phase Voltage Feedback 1

Digital output pin referred to VCC supply voltage. Feedback for uC of the state of the
motor connection of pin SH1 referred to voltage at VDHP. Connect to PFB 1 port to uC.
If not used keep pin open.

56 ISN2 Input Shunt Negative of CSA 2

Negative input of current sense amplifier 2 for shunt signal amplification. An external
input filter is recommended. If current sense amplifier 2 is not used the pin shall be
connected to GND and deactivate CSA 2 at configuration mode.

57 ISP2 Input Shunt Positive of CSA2

Positive input of current sense amplifier 2 for shunt signal amplification. An external
input filter is recommended. If current sense amplifier 2 is not used the pin shall be
connected to GND and deactivate CSA 2 at configuration mode.

58 V02 Voltage Output of CSA 2

Analog output of current sense amplifier 2 for shunt signal amplification referred

to 5V. Connect to analog-to-digital converter.

59 VRO Voltage Reference Output

Output pin of reference voltage of current sense amplifier. The reference voltage
indicates the zero motor current output voltage. Connect to analog-to-digital
converter.

60 Vo1l Voltage Output of CSA 1

Analog output of current sense amplifier 1 for shunt signal amplification referred
to 5V. Connect to analog-to-digital converter.

61 ISP1 Input Shunt Positive of CSA 1

Positive input of current sense amplifier 1 for shunt signal amplification. An external
input filter is recommended.If current sense amplifier 1 is not used the pin shall be
connected to GND and deactivate CSA 1 at configuration mode.

62 ISN1 Input Shunt Negative of CSA 1

Negative input of current sense amplifier 1 for shunt signal amplification. An external
input filter is recommended. If current sense amplifier 1 is not used the pin shall be
connected to GND and deactivate CSA 1 at configuration mode.

63 AGND Analog Ground
GND pin of current sense amplifier. Connect directly (low ohmic and low inductive) to
GND.

Datasheet 16 Rev. 1.40
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Pin Symbol Function

64 ENA Enable

Digital input pin to turn all FETs off referred to VCC supply voltage. Functional
independent to SOFF pin. Reset of latched error conditions.

Cooling |GND Cooling Tab
Tab To be connected to GND
Datasheet 17 Rev. 1.40
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3.1 HIRATEE
&2 BN RATEE
T;=-40°C & +150°C, FREEBEAEX T, BREMRBANSIE CREZHEME)
Parameter Symbol Values Unit | Note or Test Number
Min. | Typ. | Max Condition
Power Supply
Supply Voltage Ws1 -03 |- 60 v - P_4.1.1
Supply Voltage for Power-upi) Ws6 - - 40 v - P_4.1.7
Supply Voltager) Ws2 -5 - - v Reverse polarity P_4.1.2
Rys=10 QZ)
Voltage Range VDHP VA/DHPL -5 - 85 v ¥ P 413
Voltage Difference Vs-VDHP VdvsvbHp -85 - 60 v - P_4.15
Voltage Range VDH1,VDH2,VDH3 | ApHx1 -5 - 90 v - P_4.1.6
Voltage Difference Vs-VDH1, VDH2, | VdvsvDHx -90 - 60 Y - P_4.1.8
VDH3
Voltage Range CL1 Ve -0.3 |- 60 \Y - P_4.19
Voltage Range CH1 VcH1 -0.3 |- 28 v - P_4.1.10
Voltage Range CB VcB -0.3 |- 28 Y - P_4.1.11
Voltage Range CL2, CH2 VcHL2 -0.3 |- 90 v - P_4.1.12
Voltage Difference CH2-CL2 VdcHacz  |-0.3 |- 28 v - P_4.1.62
Maximum Peak Pulse Current CB | /cBcH2 - - 1 A t=5us1) P_4.1.61
to CH2
Maximum Peak Pulse Current CB | /cBBHx - - 1 A t=0.8 pus4) P_4.1.66
to BHxz1)
Floating Driver Stages
Voltage Range SLx VsLx1 -7 - 10 v - P_4.1.13
Voltage Range SLxy) VsLx2 -10 |- - v | P_4.1.14
Voltage Range SLxy) Vsix3 -15 |- - v oY P_4.1.15
Voltage Range GLx VeLx1 -7 - 28 Y - P_4.1.16
Voltage Range GLxy) VeLx2 -10 |- - v |0 P_4.1.17
(RBELTR......)
1 REIEFMK, BIRITENX.
2 TEREBMBETETNANAE ERME LA ERE
3 RIERE-5VREBRNEAER
+  HBIESEES3
10 FFiEBBYEl t_on=500ns; t_on/t_off=1% 20 kHz PWM
5 FFi@HATiE] t_on =250ns; t_on/t_off=0.5% 20 kHz PWM
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Parameter Symbol Values Unit | Note or Test Number
Min. | Typ. | Max. Condition

Voltage Range GLxy) V6Lx3 .15 |- - v oY P_4.1.18
Voltage Range SHx V/sHx1 -7 - 90 Y - P_4.1.19
Voltage Range SHx) VSHx2 -10 |- - % 10)6) P_4.1.20
Voltage Range SHx) VSHx3 .15 |- - % 5)6) P_4.1.21
Max. Voltage Transients at SHx VESH_tr1 - - 55 \% Slewrate<1V/ns71) |P_4.3.31
Voltage Range GHx VGHx1 -7 - 90 v - P_4.1.22
Voltage Range GHxi) VGHx2 -10 |- - v |0 P_4.1.23
Voltage Range GHxi) VGHx3 .15 |- - v oY P_4.1.24
Voltage Range BHx VBH -0.3 |- 90 v - P_4.1.25
Voltage Difference Gxx-Sxx VGs2 03 |- 28 v |9 P_4.1.26
Voltage Difference BHx-SHx VBs2 03 |- 28 v |9 P_4.1.27
Voltage Difference CB-SLx V/cBSLx 03 |- 28 v |9 P_4.1.28
Voltage Difference SHx-SLx1) Vssx1 -12 - 90 V IHx = High P_4.1.29
Voltage Difference VDHP-SHx VdvoHpsHx2 |-90 - 90 v - P_4.1.32
Voltage Difference VDHx-SHx VdvbHxsHx | -90 - 90 v - P_4.1.33
Inputs and Outputs
Voltage Range IHx, ILx, ENA VoiP1 03 |- 60 Vv - P_4.1.34
Voltage Range VCC Weel -0.3 |- 60 Y - P_4.1.35
Voltage Range INH VINH 03 |- 90 Vv - P_4.1.36
Voltage Range SOFF VsoFF 03 |- 90 Vv - P_4.1.37
Voltage Range PFBx, ERR Vbop1 03 |- 60 Vv - P_4.1.38
Voltage Range APC VaoP1 03 |- 60 v Y P_4.1.39
SPI Interface
Voltage Range CLK_SPI, CSN, Vspir 0.3 |- 60 % - P_4.1.40
MOSI

(RBELTH......)

1 REJEFMIR, HIGITE N,

5 FFiEBYE] t_on=250ns; t_on/t_off=0.5% 20 kHz PWM

10 FFEBYE] t_on=500ns; t_on/t_off=1% 20 kHz PWM

6 5|H0 SHx A T BR BRI BERX BIAE BRI R, HAfESHEINE PR BABHx-SHE E, FHABTEESEE 105415

7 EST20VHIRET, HSHHEFTESERIMNIMOSFETEINEH], FEBEIEEN 1us, MRAHEEFX. NRHEHK
EEFBSHXE, BMERESASSY, HIRRERIA 1V/ns, RHRITIEEES T,

8 TEFF4EAY(E] t=50 us. B3R 400 mARY

9 APCIEEREET 10 /MBS ETRES IR IR 2314
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Parameter Symbol Values Unit | Note or Test Number
Min. | Typ. | Max. Condition

Voltage Range MISO Vspi2 -0.3 |- 60 v - P_4.141

Shunt Signal Conditioning

Voltage Range ISPx, ISNx Visx1 -3.0 |- 3.0 - P_4.1.42

Voltage Range ISPx, ISNx1) Visx2 -10 - 10 Ris=18Q P_4.1.43
Risn= 18 Q10)

Voltage Difference ISPx-ISNx Vdisx -5.0 |- 5.0 - P_4.1.44

Voltage Range VOx Wox1 -0.3 |- 3.0 - P_4.1.45

Voltage Range VOxi) Wox3 03 |- 5.5 INH = High; P_4.1.46
Vs supplied

Voltage Range VOx Wox2 -0.3 |- 18 v 1kQin series P_4.1.47

Current Range VOx1) Ivox -10 - 18 mA |- P_4.1.48

Voltage Range VRO WRo1 -0.3 |- 3 - P_4.1.49

Voltage Range VROJ) WR03 03 |- 5.5 INH = High; P_4.1.50
Vs supplied

Voltage Range VRO WR02 -0.3 |- 18 v 1kQin series P_4.151

Current Range VRO3) IVRO -10 - 18 mA |- P_4.152

GND

Voltage Range CP_GND, AGND, Visx -03 |- 0.3 \' - P_4.1.53

GND, EPAD

Temperatures

Storage Temperature Tstg -55 - 150 |°C |- P_4.1.54

Junction Temperature Ti -40 - 150 °C 1)~ P_4.1.55

ESD Susceptibility

ESD Resistivity HBM all Pins12) Vesbwem2  |-1.5 |- 1.5 kv |- P_4.1.58

ESD Resistivity all Pins (charged VESDCDM - - 500 |V - P_4.1.59

device model)13)

ESD Resistivity Corner Pins VEsbcDMe | - - 750 |V - P_4.1.60

(charged device model)13)

1 REZEFMN, BIRITENX.

10 FF@BYEl t_on=500ns; t_on/t_off=1% 20 kHz PWM

un  XFTP 150°C, ERERERE IFX E

12 EREPIPEERMRT S AMRIEE (HBM ) ANSI /ESDA/ JEDEC JS-001

13 BEHPSHFET S HESMHRE (CDM) JESD22-C101
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1. B FTZIRT S ATEERXTEEIEE R A (7 (AT EITEEXTRABNE EF 1 T LIEATER
V2 T E ke

2. ZRBIRIPIIGE S TERLEIC TEEHE R AT IEF 1 TR MIEIG NN L TIEETLIEE
[E, RIFIIGETEN TIELLE L HIEEIENTIR 11 H
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px WA EEHEE IRHEIEDEC JESD51 Fr/BEE i Y. #F THEE 2155, 1515/EWww.jedec.orgo

x3 # PR

Parameter Symbol Values Unit |Note or Test Number
Condition

Min. | Typ. | Max.

Junction to Case14) Rthyc - 5 KW | Ws=Vipn=14V; P_4.2.1
T.=85°C;

6 FETs toggling:
QgTOT = 200 nC,
fowm =20 kHz;
inhomogeneous
power distribution

Junction to Topi4) RthJcT - 18 KW | Vis=Wpn=14V; P_4.2.2
T.=85°C;

6 FETs toggling:
QgTOT = 200 nC,
fowm =20 kHz;
inhomogeneous
power distribution

Junction to Ambientis) RthJA - 28 K/W | Ws=Wwor=14V, P_4.2.3
T.=85°C;

6 FETs toggling:
Qgror = 200 nG;
fPWM = 20kHZ,
inhomogeneous
power
distributionis)

14 REZEFMR, HIZITENX

15 IBTER Ren BRI Jedec JESD51-2,-5,-7, 7EFR4 2s2p iR L BASTREZ M THHEREIN,; & (SHFHE) #8F2
MARFAE (2x 70 um Cus 2x35um Cu) B9 76.2x 114.3 x 1.5 mm IR _E# TR, EERAMNERT, BENEHRIIEETH
SAIFLIEYI S E—NEEER.
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3.3 TEEE

xa TEEREe

Tj=-40°C & +150°C, FREREEAEX T, BEREMBASIH FRIEZEME)

Parameter Symbol Values Unit | Note or Test Number

Min. |Typ.| Max. Condition

Supply Voltage Ws3 5.5 - 60 Y Thermally limited P_43.1

Supply Voltage for Startup Ws4 Wswu - - v Startup P_4.3.2

Supply Voltage Wss 3.0 - WWsrop v Logic operational; |P_4.3.3

Reduced Operation I/Os turned off

Range Vs17)

Voltage Range VCC Weca Weccrop |- Weoowx |V |- P_4.3.4

Supply Voltage Weces -0.3 - Wccrop |V Logic operational; |P_4.3.5

Reduced Operation I/Os turned off

Range VCC

Voltage Range CB1g) VicB VcBuvsD |- 15.0 Vv - P_4.3.6

Voltage Difference CH1-CL11g) Vep1 Veex-Vs |- VcBd V  |INH=High;CPland |P_4.3.7
CP2 operative

Voltage Difference CH2-CL21g) Vcp2 -0.3 - VcBd V  |INH=High;CPl1and |P_4.3.8
CP2 operative

Voltage Difference CH1-CL11g) VcP1b -0.3 - VcBd V  |INH=Low or CP1off |P_3.3.2

Voltage Difference CH2-CL21g) Vcpab -0.3 - VcBd V  |INH=Low or CP2 off |P_3.3.3

Voltage Range VDHP, VDH1, VDH2, | VipHz | 4.0 - WoHovsp |V |1920) P_4.3.27

VDH3 PFBx- operational

Voltage Range VDHP, VDH1, VDH2,| WbH4 2.0 - WbHovsp |V VDHP readout- P_4.3.28

VDH3 operational

Voltage Range VDHP, VDH1, VDH2,| WbHs 0.0 - WpHovsp |V CP2 and SCD- P_4.3.29

VDH3 operationalz1)22)

Voltage Range SHx VfsHx -VBHSHXx |- 90V- \Y - P_4.3.9

VBHSHxx

Voltage Difference BHx-SHx Vst VBsuv - VcB v |Z P_4.3.10

Bootstrap charging

(REAKTR......)

16 REFEENE, |IgHEE.

17 EEREERSTER

18 ERTEBERTFAFSBERAE, TUBEREFBEHRBENBEBESEE

19 FEEBENLE

20 HWow{ETF 4VES, PPEx S IHIRIRES R EIR T, IRHAIGESHMFTRL SIS, KEMMIESIASE 105.16 5%

2 ERERET, BMEERERERBTIMIEIINRAEZIRE NG, BRERMARTTIEFET

2 HEMNEI VDHP B BBERRERZ R SBUE NI TR H B RERELIR

23 EAREIFESIH SHx MR BERRTREM, ARTARESWNENEFEFRERSTINGERE, HURESHENEFERES
BHx-SHxMYE EME T, FHANTIESNET 10.5.4.1
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%LBE?CROD-HQK Infineon

%4 (%) IfeEEe
T =-40°C B +150°C, FIEREARNTH, BARERRAIN (RIESEHE)

Parameter Symbol Values Unit | Note or Test Number
Min. |Typ.| Max. Condition
Voltage Difference BHx-SHx ViBs2 VBsuv - VeHsHxtim |V |2 P_4.3.30
CP2 charging
Voltage Difference Gxx-Sxx VfGs1 -0.3 - 15.0 v - P_4.3.11
Duty Cycle Range Output Stages |D.C. 0 - 100 % |- P_4.3.12
Voltage Range INH24) VAIP1 -0.3 - Weexovx |V - P_4.3.13
Voltage Range SOFF24) Vaip2 -0.3 - Weexovx |V - P_4.3.14
Voltage Range IHx, ILx, ENA, Vbip2 -0.3 - Weexovx |V |- P_4.3.15
CLK_SPI, CSN, MOSI
Voltage Range PFBx, ERR, MISO | VDoP2 | Veree - Verrx |V |- P_4.3.16
VspiL V/sPIHx
Output Impedance PFBx, ERR Rpop - 50 |- Q |- P_4.3.17
Output Impedance MISO RpOPMISO | — 130 |- Q - P_3.3.1
Voltage Range APC Vaor2 -0.3 - V/AOPHXx v - P_4.3.18
Current Range APC InopP2 -1 - 1 mA |- P_4.3.19
Input Voltage Range ISPx, ISNx Viisx Vssc.cm |- Vssc.cm |V - P_4.3.20
Differential Voltage Range ISPx, | Vidiffisx | Vssc_idiff |- Vssc_idiff  |mV |- P_4.3.21
ISNx
Voltage Range VOx Vivox Vssc_ovrR |- Vssc ovr |V - P_4.3.22
Voltage Range VRO VvrO V/ssc_ovro |- Vssc_ovro |V |- P_4.3.24
2 ELIEEEIR, ICHAR BRI E s, BtFEEEEx B TIF LR L6 5

1t FHEEHS

16 REZEFMR, HIZITHEE.

23 BRAMREIFES|IHI SHx R EARTRNEN. ARTAERSNEIAE HEREARMIINTH, HOIESHEUE TBEAS
BHx-SHxMYE EHME T, FHANTIFESNET 10.5.4.1

24 ITECEREAESATEE, BHIGHEE, FREFNRNEM
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3 Fm—Rf
3.4 HAETRHE
\
tousse [US]
&3 S|i) cB #15|H BHx Z B RAKIRERK AT
E
1. ZHFIEZH FPWMBFEZ 220 kHz BIFETE R HTEA,S

2. EEHET 162 AT FFHE—ZLIREISI ST E e AIRERE R R S TR A UE BB
B, 1AL CEAM o
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%LBE?CROD-HQK Infineon

4 AR ST

TLE9180D-21QK FYA NFI4aH 5 IR hiaitH 4R, FHRA XMHRIREN IC KTS. FuTHIzs (uC) AIRFITas4k
RAENEERIBARITHIZE, BMFHAMGELE VCCIREEIR, HUVvccBEANSE, —MgNMEEE
BEENEMARENEENSBTRE. S0 09N FET WRHABEEB SRR, L, FF
3NFAMGIMBTFSEH =A% ESK. ENA. INH ] SOFF X 3 N5 RIS R IERNZE IC IR A2 IME R
¥R, #@d SPI4EO, TLE9180D-21QK AILAMERE, FHH uC aJLUEEIZHI{E 8. ERR 31HIZRT TLE9180D-
21QK HEF K EMPE,

&S5 1/0 ThiE

Name of I/O | Definition Functionality Default State

INH General Input | Sleep Mode Internal pull-down, FETs off passive clamping,
Power up/down of device

SOFF General Input | Safe switch off Internal pull-down, FETs off without reset of
error registers, SOFF mode

ILx Digital Input Driver input for LS FETs Internal pull-down, Affected FET off

THx Digital Input Driver input for HS FETs Internal pull-up to VCC, Affected FET off

ENA Digital Input Enable and Reset Internal pull-down, All FETs off

CLK_SPI Digital Input SPI Internal pull-down

MOSI Digital Input SPI Internal pull-down

CSN Digital Input SPI Internal pull-up to VCC

MISO Digital Output | SPI Push-pull stage to VCC, Tri-state (Hi-Z) in case
of no supply or if deactivated

PFBx Digital Output | Phase Feedback Push-pull stage to VCC with internal pull-down

APC General Output | Driving Phase Cut Off Circuit | Push-pull stage to 5V with internal pull-down

ERR Digital Output | Diagnostic Output Push-pull stage to VCC with internal pull-down

4. HFRA

1
AENMBEF RN FRNS HBERINE, BTR2EK, BASIHBIMERN 60V,

THX, ILx L

TLE9180D-21QK{ERREEFA I IHx RIXchEaRH gk, ERERFEERMANSIH 1L RIXshEA
Bk, ASEENAZFIEXEYE, A= uc Mmdmal LIREh7 < MMEB FET,

ENA

NRENAS |G EANS BT, MRIREisRICEaE R ER. ERATRRIERIR. BRIERIRE
HTEGAAN, NRENATERBEMBRZERENSBET, BMEARERREE. REENAIRE KB
T, FRBFETEIEXH, BIRFFHRNEIRMUASWENATERR, MR EEBISPIEZERERR. BXIFMARIRA,
BEHET 10.2.4.

B] LUBIS7E S | B ENA SR A R B HRIF M BB TR LIRS R tclearsRATT ENA EfiL,
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TﬁLEE?CISOD-ZIQK Infineon

MOSI, CLK_SPI, CSN

FAERIESEET 4.6

4.2 BEARAN
A BBAKNG BRI ATIEE, BRI HRIEVCCHE,

INH - HI 3

1R INH SIB I NRBT, REEBFFNEREE, HEMEQNE CB3IMMREXEE, MikIES
ICIRFENBERRIE T, SNRSIMIE TREB T, Wb ERDXKETIMNE MOSFET, HIRHIEHRER, EitiEis
BEFFIZE, BNENEEICREME. AEINEFET WA REMFREXA. X INHETREFTH,
IR EDERICERAATE T— 1 LB AR EFECE,

SOFF - &2 X Uf

TLE9180D-21QK B LR £k Ui R EEERN, ZHKEFEEEEITRRIEMCNRNEFEE, @i pc BRI IC @
id SOFF 3 N5 |BIX 1 9M2B MOSFET, EEJR. iZiE. HMRMEMSPIBE A= M,

b, ZEREKEREHIZIT AXTIZIEFN ENA ZAKRTER. FEt, MNRJI[IEHLTFLZEXARS,
e LSz EX R FE B 17 28 SR i TE PR VAR IR [

4.3 VCC- 1/0 {EBH] pnc B LS

VCC 2 1/0 Im O EES| ., b9, vCC BBIERW ST, mILIEMI 5V 3.3V RAEMNREMEE, H
BEERINATUERERER FIEE. NRAEEBVCCREMSERN, el EEERiEiSHZA,

4.4 Hxrm

SR E SRR veC B, FitimhETEiE V. HFatimARABEMERFRIPNSTHFT
SIRPEEER VCC RERRIRIF. NRMUBRIEER, REMAVAELEIGRETT, FETRABERSFEFHIERILE,

ERR
ERR 3| TR IREHES IC fEHE] pC MOEIRIE B EM— N THIBME, E=FERR3IMRIBEARET
FELB5IHIREIR T, LARTE VDHP SIRIBERTF 40 VEUER T, B2HE%E 11 &,

PFB1, PFB2, PFB3

PFB1. PFB2 #0 PFB3 5|RIFRIAE N FHE%M uC VRIS, 58I SH1. SH2 # SH3 BUIRINEE[EE 525! H PFB1.
PFB2 A1 PFB3 Bt F1E S, Mt BB EM THIEMHE,

MISO

FEMERIBEBESE 4.6 5,
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TﬁLBE?CISOD-ZIQK Infineon

4.5 EARH

BRI ARBVCCHE, RE8ZVCCEINR veC BERT 1.0 VM APC B ERMETLE. S EFH
HEEEE 5V, mtimOBEEHnERE.

APC — ETHHE (I X KTEBER

TLE9180D-21QK EERITHIZLE, A FTHESE X2 XMAITIRTIEMITIRTERR, 5IH APC BiZITHIZIERY

fitto BXAPCHIRERVIFAESR, BEHA%E 28, BhiREMN THIBEME, SFMERAPCIIEE, Nix5|H
NMARFFR=.

4.6 SPI [
RENR SPHEOSIIBEARINGE, FFAE SPISIHIYAEF 1/0 5|, BX SPIHEOMNFMER, BBRE

58,

MosI——EHiH MEIN

MOSI HINZBFEN SPI B 7R R ITHIER .

MISO——EMAMHEIH

MISO 5|RHIZ SPI B FH 17 23RV RITEIE MALHIE. i/xﬁ BBIREY CSN NEFin#REANERL T, Rl

ANE=E, Bln: wNEISEEE, BINTEIMNBSHE uC iIsORE THIEBME, LUBFZH=7 MISO it
BYE DT =,

CLK_SPI

BYEPEIN CLK_SPI @I T FasiB I, W2 MEUE IR, £ CSNMTRGZE, Tt
SHI CLK_SPIBY EFE, 0% 5.5 EFfmo

CSN-Fi%EdE

T E ML, ATLUET CSN BINGIIHITIERR, & CSNBITEE, BTINERBHE. MALBIESRER
CSN EFARHITAIE,

4.7 10 BSHFE

&6 10 BB

Vs=5.5V & 60V,T=-40°C & +150°C,FiE BEAEX T, BIRIERRNS | FRIESEME).

Parameter Symbol Values Unit | Note or Test Number

Min. | Typ. | Max. Condition

Digital Input Pins with Pull-Up - IHx, CSN

Low Level Input Voltage ViL - - 0.7 Y Wee=3.3V P_5.7.1

High Level Input Voltage ViH1 2.0 - - v Wee=3.3V P_5.7.2

Input Hysteresis dViu 150 270 - mV  [Wec=3.3V P_5.7.3

Low Level Input Voltage ViL2 - - 0.7 Y Wee=5.0V P_5.7.4
(RBETH......)
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%LBE?CROD-HQK Infineon

=6 (42) 10 BSHFE
Vs=5.5V ZE 60V,Ti=-40°C & +150°C,Pi B BBEABX T, R ERRAG I FRIESBRE).

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

High Level Input Voltage ViH2 2.5 - - \ Weec=5.0V P_5.7.5
Input Hysteresis dVi, 300 400 |- mV  |[Wec=5.0V P_5.7.6
Pull-up Resistor RiPU - 50 - kQ |- P_5.7.7
Input Capacitance2s) Cip1 - - 10 pF P_5.7.8
Digital Input Pins with Pull-Down - ILx, ENA, MOSI, CLK_SPI
Low Level Input Voltage ViLs - - 0.7 \Y Wee=3.3V P_5.7.9
High Level Input Voltage ViH3 2.0 - - v Wee=3.3V P_5.7.10
Input Hysteresis dVis 150 270 - mV  [Wec=3.3V P_5.7.11
Low Level Input Voltage ViLa - - 0.7 v Wec=5.0V P_5.7.12
High Level Input Voltage ViHa 2.5 - - v Wee=5.0V P_5.7.13
Input Hysteresis dVis 300 400 |- mV  [Wec=5.0V P_5.7.14
Input Pull-down Resistor RipD1 - 50 - kQ |- P_5.7.15
Input Capacitance2s) CipD1 - - 10 pF P_5.7.16
Pin ENA
ENA Propagation Time (for enable | trena - 100 |500 ns |- P_5.7.17
or disable the output stages)
General Input Pin - INH
INH Low Level Input Voltage VinmL - - 0.7 Vv - P_5.7.18
INH High Level Input Voltage2s) ViNHH 2.1 - - v - P_5.7.19
INH Input Hysteresis2s) dVinu 100 200 - mV |Ws=5.5V; P_5.7.20

Slew

rate =250 mV/us
INH Pull-down Resistor Ripp2 30 100 | 200 kQ |5V<Vwu<60V% P_5.7.21
INH Pull-down Resistor Ripp3 50 100 250 |kQ |0.5V<Viws5V2 P_5.7.22
INH Analog Input Filter Timezs) tnv_FLf | 0.6 - 25 S |- P_5.7.23
Minimum INH High Pulse Length at | tini_minp |5 - - ms | INH Low to P_5.7.25
Power-up2s)27) High; Ccex = 1.0

UF; Ccs = 4.7 uF

5 REIEFMK, BIGITHEE.

6 HARENSFHIESEE10MFE 16215

7 FEESHNE 1639F
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=6 (82) 10 B4
Vs=5.5V & 60V,T=-40°C & +150°C,FiE BIEABXS T, B R IERRNG I FRIESBIE).

Parameter Symbol Values Unit | Note or Test Number
Condition

Min. | Typ. | Max.

Wake-up Time - Ready for tINH_cfg - - 25 |ms ||NH Low to High; P_5.7.26

Configurationzsg) WDHP = Ws> Wswu:

Wee > Weccrop

Wake-up Time - Ready for tINH_Pen1 |- - 5 mS | INH Low to High; P_5.7.27
Operation2zs)29) WoHP = W
/Bs > VBsuv;

V/cB > V/cBUvSD;
grx = 330 nF;

Cepx= 1.0 uF;

Ce=4.7 uF

Wake-up Time - Ready for tINH_Pen2 |- - 10 mS | INH Low to High; P_4.7.1
Operation2zs)29) Vee = 6.0V
Worp = 0V,
V/Bs > V/Bsuy;
V/cB > V/cBUvSD;

sHx= 330 nF;

CCP)( = 1.0 HF;

Cs=4.7 |J.F
INH Propagation Time External tINH_FEToff |- - 30 |us  |Ruwaa=2kQ P_5.7.28
FETs Active OFF
INH Propagation Time Driver IC tINH_Pdis1 |- - 6 ms | INH High to Low; P_5.7.29
Disabled2s) SOFF = GND:

Cs=4.7 IJ.F;

Cerx=1.0 LJ.F;

30)

VcB < VeBuvsd
INH Propagation Time Driver IC tINH_Pdis2 |- - 9 ms | INH High to Low; P_5.7.58
Disabled>2s) SOFF = High;

Cs=4.7 IJ.F;

Cerx=1.0 LJ.F;

\/cB < VcBUVSD

General Input Pin - SOFF
(RE&HTR..)

26 EFHLGH /0 IOTTIRME, S[HFAF=HER

2 RETEFMK, BIGITHEE.

29 T:EHNH,Pem BY{E]RERE KRG NIETIT (WAVes> Vesuy Fl Ves> Vesuvsp T71R) o

30 BRI} CBIRZHREER, HEHAE Veswso ALk, &/IMEN2mA, RKEN6mMA
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TLE9180D-21QK iﬁn eon

BrIRIC
&6 (4%) 10 EBSSFY
Vs=5.5V & 60V,T=-40°C & +150°C,FiA BEAXN T, BIRIERINS I BRIESEME).
Parameter Symbo Values Unit | Note or Test Number
Min. | Typ. | Max. Condition
SOFF Low Level Input Voltage VsorrL - - 0.7 Vv - P_5.7.30
SOFF High Level Input Voltage VsoFFH 2.1 -200 |- v - P_5.7.31
SOFF Input Hysteresis dVsorr 100 - mV  |Ws=5.5V; P_5.7.32
Slew
rate =250 mV/ s
SOFF Pull-down Resistor Rippa4 30 100 200 |kQ |5V<Vip<60Vv20 |P_57.33
SOFF Pull-down Resistor Ripps 50 100 250 kQ  |0.5V<Vsorr<5V26 - |P_5.7.34
ﬁAnalog Input Filter Time2) tsorr FiLf |0.6 - 25 s Rioad=2 kQ P_5.7.35
SOFF Propagation Time External | tsorr Fetoff | — - 3.0 us P_5.7.36
FETs Active OFF

Digital Output Pins with Pull-Down ERR, PFBx

High Level Output Voltage VERRH3 Wce- |- Wee |V Wee=3.3V; P_5.7.37
0.3V oot = -0.2 MA
High Level Output Voltage®” VERRHS5a 335 |- Wce |V Wee=5.0V; P_5.7.38
/load = '0.2 mA;
All Digital 1/0s
= static
Low Level Output Voltage VERRL -0.1 |- 0.4 \Y load= 0.2 MA P_5.7.39
Output Pull-down Resistor VERRPD 60 100 140 kQ |- P_5.7.40
Output Rise Time trERR - - 20 ns | Cioaa= 20 pF; P_5.7.41
10 to 90%
Output Fall Time tfERR - - 20 ns | Cioad= 20 pF; P_5.7.42
10 to 90%

Digital Output Pin Tri-state MISO

High Level Output Voltage VsPIH3 Wee- |- Wce |V Wee=3.3V; P_5.7.43
0.3V load=-0.2 mA

High Level Output Voltage®” VsPiHsa 335 |- Wee |V Vuee=5.0V; P_5.7.44
load=-0.2 MA;
All Digital 1/0s
= static

Low Level Output Voltage VspIL -0.1 |- 0.4 Y load=0.2 MA P_5.7.45

(REETH.....)

% HEEANFHIESEE 10MFE 1621
2 REATESMR, BIRIHEE.
a  FEESNE 163.1F
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%LBE?CROD-HQK Infineon

=6 (42) 10 BSHFE
Vs=5.5V & 60V,T=-40°C & +150°C,FiE BBEABXS T, R IERRNG I FRIESBIE).

Parameter Symbol Values Unit | Note or Test Number
Min. | Typ. | Max. Condition
Capacitance in Tri-state (Hi-Z)25) Cirs - - 20 pF |- P_5.7.46
General Input Pin - APC
High Level Output Voltage VaoPH1 3.9 5.0 6.0 v load=-1 MA P_5.7.47
High Level Output Voltage VaoPH2 - Ws- |- \Y lioad= -1 MA; P_5.7.48
0.2 Ws<5.5V
Low Level Output Voltage VaoPL -0.1 |- 0.4 Y loaa=1 mA P_5.7.49
Pull-down Resistor RnoPPD2 120 200 280 kQ |- P_5.7.50
Output Rise Time traopP - - 60 ns | Cioad=20 pF; P_5.7.51
20 to 80%
Output Fall Time tiaop - - 60 ns | Cioaa=20 pF; P_5.7.52
20 to 80%

s REISEFNRK, BIKITHEE.
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5 BITIMEIEO - SPI

24 L RITIMZIEO (SPI) SZHF1EA SPI F1&EHI uC 5 TLE9180D-21QK ZBIAYE S iERR, SPEOATFEEM
IR IR oh 28I C A BOREVIR S B 1288,

TLE9180D-21QK FRY SPI#ZEZ SPIMI. BIRERFE—1 SPI £l XBER— 1 uCo ENERATEIE
RN ERTZ I CLK_SPI # CSN 5,

SPIEORUEL TR AR TS5HM SPI MIgF—ER(F. FEEEFEEN, RARMANBIEFA=EEE
EEEEiEO, FANMEL SPImAEINARE. SPII&INANE 35,

TLES9180

MISO
1) MOSI

SPI_MRST

SPI_MTSR Configuration Registers,

LK_SPI
SPI_CLK CLK_ SPI 1+. Control Registers,
CSN 1 CSN Read out Registers

SPI Master
(Microcontroller)

SPI_MRST
SPI_MTSR
SPI_CLK

_ I% SPI_CSN

Other SPI slave

2 Interface
=
N

1) Floating of MISO connection node shall be avoided.

4 SPI S22 ¥R M
SPITNEER B & RERFIRFNTNEE, WITFRR,

5.1 10 & 3%
CSN. MOSI. CLK_SPI BRI NS 234514 = 785 H 25 4288 MISO B MRS 4 EHHER,

5.2 BATFR

SPHEO MM MRIB24UB (I EFFREM. EAXMMRLNBUFFSE, —TRATEEEE, — AT
BRIENEE. S8FTARBN/BEH, BWEHHERE CLK_SPIRN LR N, RKIXB(UFEFEUM CLK_SPIRY
TR L

5.3 st < R0 AR

£ CSN B EFORZ BN LR, NREEWNE SPIEBEHEIR, NRES 14 ERRBIIEBIRHITH
=N
KEIREIRL BT AR

Datasheet 33 Rev. 1.40
2024-02-22



TLE9180D-21QK
BrIxIC

o _.
Infineon
5.4 BT RRLE - CRC A

CRC (TBIRIUARRIL) HAMEMERIEZRBVEIER, EEXEAD SPIMEITIHE, BAREHE CRC L, WA
1ERY CRC OB R EEA SPI I EHITHY. 90R uC 7 MISO 8% EHMIEI CRC3 FHIR, NMNEFZEEHEES
EiFdaininle

1*XA3 + 0*X A2 + 1*XM + 1*XA0
— data_in (spi_miso_i, or spi_mosi_o)
Bit2 < Bit1 <« {4+« Bit0 « (+e — —
B s CRCBIFFS

CRC (fBIF#RIE) M ZTIIxA3+x M 1+1, FhFEF“1017, FEEIBE 91007,
5.5 SPI BS54

DC SR 4 ERHEIR,
FREMBFY5E 6 RFTRRIEHEE BHEX,

2 P
*\ . . , 1
CsN T e e i
— N
SPI_CLK | A / \ - "_K
le—F —> G|
V- A
oo W W ] =K
i 1
N e /
I~ i n i s
MISO Hi-Z X_ MSB A X / A LSB >< Hi-Z
- R / Q
— f— — f—
A: tspi_wsckih D: tspi_cikf G: tspi_ni M: tspi_lag P: tspi_csr
B: tspi_wscki E: tspi_cikr H: tspi_a K: tspi_dis N: tspi_td Q: tspi_ar
C: tspi_ck F: tspi_su |: tspiv L: tspi_lead O: tspi_csf R: tspi_df
6 SPI RS
R BSEE: NF

T=-40°C & +150°C, Vs=55VE 60V, FrEBEMSEFEM, BRIERBASIRE (RIESEIREA) . HF
IFF 10 MHz B,

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

SPI Operating Frequency fspi_clk -32) - 10 MHz |33 P_6.5.1

CLK_SPI Operating Period tsPI_clk 100 - - ns |33Figure6, C P_6.5.2

(RBLTH......)

2 BAFHESR/ SPI TIEZEM &K SPI clk A RBtSPI-timeout AE [EF|

3 REEFENE; BRI EIFEIRIE; 1T 10% 90 %z ENE
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®R7 (%) BEEY: BF

T=-40°C & +150°C, V=5.5VE 60V, FrEBEIHEXT T, BRERMRASIRE (RIESHIHERE) . NF
IFF 10 MHz B

Parameter Symbol Values Unit | Note or Test Number
Min. | Typ. | Max. Condition
CLK_SPI High Time tspi_wscklh |37 - - ns 33)Figure 6, A P_6.5.3
CLK_SPI Low Time tspl_wsckll |37 - - ns 33)Figure 6, B P 6.5.4
CLK_SPIFall Time tsPI_clkf - - 13 ns 33)Figure 6,D P 6.5.5
CLK_SPI Rise Time tsPI_clkr - - 13 ns 33)Figure 6, E P 6.5.6
SPI Data Output (MISO) Rise Time | tspi_dr - - 20 ns 34)Figure 6,Q P 6.5.7
SPI Data Output (MISO) Fall Time | tspi_df - - 20 ns |34Figure6,R P_6.5.8
SPI Chip Select (CS) Rise Time tsPl_csr - - 50 ns |33Figure6, P P_6.5.9
SPI Chip Select (CS) Fall Time tspI_csf - - 50 ns |33Figure6,0 P_6.5.10
SPI Data Input (MOSI) Setup tsPl_su 20 - - ns 33)Figure 6, F P 6.5.11
SPI Data Input (MOSI) Hold time tsPI_hi 20 - - ns 33)Figure 6, G P _6.5.12
SPI Data Output (MISO) Valid after |tspi_v 0 - 30 ns 34)Figure 6, | P 6.5.13
CLK_SPI
SPI Data Output (MISO) Access tspl a 0 - 50 ns 34)Figure 6, H P _6.5.14
Enable (SS) Lag Time tsPI_lag 25 - - ns [33Figure6,M P_6.5.15
SPI Data Output (MISO) Disable tspi_dis - - 100 ns 33)Figure 6, K P_6.5.16
Time
Enable (SS) Lead Time tsPI_lead 35 - - ns 33)Figure 6, L P_6.5.17
Sequential Transfer Delayss) tspl_td 330 - - ns 33)Figure 6, N P_6.5.19

33 REEFNR; BIIRITSEFMEIE; 7E 10% 90 % Z EINE
3 REEFNR; BEIRITIAFERIE; NETEEE 10% = 80% Z[8l; MISO 5|ff_ LAYt A A< 25 pF
s MEESEIESEITNNINFERERIEE 12 s, FEHE 1355
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TLE9180D-21QK
BrIxIC

6 BY

afineon

TLE9180D-21QK {F B REPEFLHY 28 MHz REEATEN, IZRTTHRERVE T IR AYIE). FBIATER AY $hF0FE X A E] LA

NERET SRS E, MIENERET .

6.1 Bt Rtz
T S R A 3,

&8 B AR R AL
Bit Name Bit Value Description
sd_clk_fail 0 Normal internal clock operation
1 Fault detection by clock monitoring
6.2 B e S5
&9 B e S

Vs=5.5V & 60V,T=-40°C & +150°C,FiA BEAAXN T, BRIERRNAS | FRIESEME).

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

Internal CLK

Clock Frequency fcLkint - 28 - MHz |- P_7.2.1

Clock Frequency Accuracy fcLKkace -23 - +23 | % - P_7.22

including Product Deviation and

Temperature Drift

Clock Frequency Temperature fdcLKacc -7 - +7 % - P_7.2.3

Driftse)

36 REIEFNE, BIRITIEE.
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TﬁLBE?CISOD-ZIQK Infineon

7 =2

TLE9180D-21QK BYEEJRE SRl vs F1 VCC 121, VCC AEEFE /0 OME, REMBSEMER. HEMEIE
ERAVFR A Eh B R E LA K IR GhIMER MOSFET BYMR BB EI9TE RSB~ 4.

ItE4h, TLE9180D-21QK i& it A RIfER AR EBIREE AHMtRkIRahEs IC 5D vs FITHER P T 23/ EZS B VDHP

MR, 5| VDHP 5 Vs BBIRZB]EBEENINERGEXZENZENRATEE,. FRERALKZL,
HARIRER IR P TRNAERS, MMRIRIREE: N LR Bt R B ES AT BIREEIETT.

VBridge

Bootstrap

GND

7 B A TR MOSFET IERN SR BILIER, B2 WAESESAE 625

7.1 mHREBIRSS

TLE9180D-21QK YRR S 7T WA RRIEN BEEBMR, EEIE 7, XEBEFEFREMNREIIESE
BMATHEEIM 0 AEE] 100% BIRIBEMARLE S, MXTFIMER=IZ MOSFET 7£ 20 kHz PWM $ZR FHIFE
EBRKOHTE 95 Ell 100% ==L 2 iE:& B EApRH,

FE—RBAERBEMEANBRONEERASS. HHRIFcHRMER, HEXEHIND N BERKIZ MOSFET 12 i
FBfE CPl, YNSRKIZ MOSFET i, BEAR 1 F*RBE BEFRENEHNSIHRERESNE HBAH
B, 7E5(0 vs REBIRBERIEE, BER 1/ PREBRBEME, FLb TLE9180D-21QK 7E5|Hf Vs 1R AT
WEBECEAMUEHRE 5.5V, BfER1ESIH CB AR BEZ IR, FRENERBET, BE
R1ZmHRERS, FEHEHBEBERSBI 115V (BEME) . WMRBIFEBEET 14V, N CB BERKHIES
JERE12.0V,

FRBERNBINEFERHITRE, ZEHABRRNBERTATINRNMERIREERIR, FiREHFBIMNIEIS
N RAEFREREBA, RTEBIEZRBER, SAEARRETEIBEE_REMNBFTRIALH
CBFEEE, BEBEEIREHCP2MCBFR BT ESBRIEFIN, HEBTBRIREBEY,, RMEANAEEMN
FMEFN A . XM AR AMEIREH R BB B R AN IMNER N B FETRYREE IR,
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%LBE?CROD-HQK Infineon

MEXEBUNSINE FERERTE, FIt, TLE9180D-21QKHETE 20 kHz PWMSRZER T1E 95% ZF 100% Y
PWMAFTE 5 = LESEE IR THIMNER FET FIEK,
ARSI INH EMESCNE SBEREXNEIR, BEREHER, #HEEEEFRITRE,

7.2 P EB ER R EB

TLE9180D-21QKfEAZ A EREE, XEHEH Vs 3 CB BIE=4, T2EXMNERSEINIT, MiTiF
1BIEZIREE 10.5.6 F,

7.3 BRI

& 10 BIRBSRYE

Vs=5.5V & 60V,T=-40°C & +150°C,FiA BEAXN T, BIRIERINS I BRIESEME).

Parameter Symbol Values Unit | Note or Test Number

Min. | Typ. | Max. Condition

Charge Pump 1

Charge Pump External DC Load ICBext - - 36 mA |37Ws = 5.5V, P_8.3.1

Current no Vcguvsp Detection Cepr = 1.0 pF;
Cce=4.7 uF3s);
VcB > V/cBuvsD

Charge Pump Voltage CB VcBa 9 - 11 v Ws=5.5V; P_8.3.2
IcBext= 0 mMA37)

Charge Pump Voltage CB VcBb 8 - 10 Y Ws=5.5V; P_8.3.3
IcBext =24 mA37)

Charge Pump Voltage CB VcBe 105 |- 120 |V TV=sWs=11V,; P_8.34
IcBext = 24 mA37)

Charge Pump Voltage CB VcBd 113 |- 13.0 |V 14V <=Ws=60V, P_8.3.5
IcBext = 24 mA37)

Charge Pump Voltage CB at VDHP | V/cBLD - - 115 |V 39) P_8.3.6

Load Dump Detection Activation 14V < Vys<60V;
Icgext= 24 MA

Charge Pump Frequency CP140) fcp1 - 55 - kHz |- P_8.3.7

Charge Pump 2

(RB4TXE.....)

37 e ;ERE CB 5|RIBYSINEBEETR, BYTHMREBRE A Icsen = FFK MOSFET BIXRE*fown* Qgror ELFEMIINBIRL A

R HIU0: lcpe= 24 MA=6*20 kHz*200nC
38 CCB H CB 5|l L] BRI ELSURTE X Ucsripple = Ica/ (Cee*fer1/2) s IR0 Uceripple= 0.186 V = 24 mA/(4.7 uF*55 kHz/2)
39 ¥BEESH 105228
0 ASBIHIREBENIURINEIEEE, ESR%9
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%LBE?CROD-HQK Infineon

x10 (4) BFEBSKHY
Vs=5.5V ZE 60V,Ti=-40°C & +150°C,Fi B BB[EABX T, R IERRAG I FRIESBRE).

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

Total Charge Pump 2 External IBHXH - - 10 mA | 42)Ws=WbHp=5.5V; |P_8.3.8

Load Current for no Vasyy VBHSHxx> V/BSUV;

Detecti0n41) V/SHx = WDHP;

IcBext=12 mA37)
2 CSAs enabled

Total Charge Pump 2 External IBHXL - - 14 mA |43Ws=WbHP=5.5V; |P_8.3.9
Load Current for no Vasyy VBHSHxx> V/BSUV;
Detection4y) Vs = GND; IcBext

=12 mAs7)

2 CSAs enabled
Charge Pump Voltage at BHx to VBHSHxH 6.3 - - v 22)Ws=WpHp=5.5V; |P_8.3.10
SHx VsHx = VADHP;

IcBext= 12 MA37);
IBHext = 12 mA41)

Charge Pump Voltage at BHx to V/BHSHXL 8.5 - - v 43)Ws=WpHP=5.5V; |P_8.3.11
SHx Vsuc= GND;

IcBext= 12 mMA37);
[BHext = 12 mA41)

Charge Pump Voltage at BHx to VBHSHxDC1 |- 8.5 - v Ws=5.5V; P_8.3.12
SHx at PWM operation44) D.C.:5%5);

IcBext= 12 MA37);
[BHext= 12 mA41)

Charge Pump Voltage at BHx to VBHSHxDC2 |- 9.9 - Y Ws=5.5V; P_8.3.13
SHx at PWM operation44) D.C.: 50%5);

IcBext= 12 mMA37);
[BHext = 12 mA41)

(REAKTR......)

SEBTETR 2 i INEREE TR IE X D ftext = lmiext + [rzext + [ohzext; Iorxext B X S fown* Qgrors FIUN: forxex:=4 mA = 20 kHz*200 nC

2  BEENBLX, SHUEET P2 7R, THEEFETHE

37 leex 2R E CB 5 IIBYSIMNEBERTRE, M FMMREBT A e = FFK MOSFET BIEE * foun* Qeror EIEMI IR B FAAE X BB IR, 51
BN: lepet= 24 MA = 6*20 kHz*200nC

5 BRSHATLX, SHEEEICP27E, BEREBERH

s REZEFENE, HIRTHEE.

45 FEELEEFE fom = 20 kHz BHEDEE BRI ILx , BIE0: 1Lx 7E 5% BY A S3@AYa] D.C. = 5%*1/20 kHz = 2.5 s

N
—~
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%LBE?CROD-HQK Infineon

x10 (4) BFEBSKHY
Vs=5.5V ZE 60V,Ti=-40°C & +150°C,Fi B BB[EABX T, R IERRAG I FRIESBRE).

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

Charge Pump Voltage at BHx to VBHSHXDC3 |- 10.2 |- \Y Ws=5.5V; P_8.3.14

SHx at PWM operation44) D.C.:95%45);

IcBext= 12 MA37);
[BHext= 12 mA41)

High-side Buffer Supply Limitation | V8HsHxlim 10 11 12 v 46) P_8.3.15
Voltage BHx to SHx at CP2
Charging
Hysteresis of High-side Buffer VBHSHxlimhys | - 1.2 |- Vv 47) P_8.3.16
Supply Limitation Voltage BHx to
SHx at CP2 Charging
Charge Pump Frequency CP240) fcp2 - 55 - kHz |- P_8.3.17
Bootstrap Diodes
Bootstrap Diode Forward IDbootx 0 48) P_8.3.18
Resistance roboot = (V/Dboot@250 mA
T,=-40°C 45 7.0 9.4 -V/bboot@200 mA) / 50 m
o A
T;=25°C 60 (7.8 |96
Tj=150°C 7.0 (80 9.0
Approximated Bootstrap Diode Vthbootx 0.8 |- - Vv 48) P_7.34
Threshold Voltage rbboot = (V/Dboot@250 mA
-V/Dboot@200 mA) / 50 m
A

Supply Current in Normal Mode

Supply Current Vs Ivs(o)1 - - mA | ENA=Low; P_8.3.19
Cfg.: 1CSA 49 Visror< Wws< 14 V;
cfg.: 2 CSAs 58 Vsix=0V

(RBELTR......)

4 REIEFNR, BIRITHEE.

45 FEELEHEFE fom = 20 kHz BHEDE BRI ILx , BI30: 1Lx 7 5% BYAY S8R /8] D.C. = 5%*1/20 kHz = 2.5 s

37 lsex 2R E CB5IMIRYSIMBERIR, M FMREBTAE. e = FFK MOSFET BYEIE* fown* Quror ELFEMI AR R FAAB K BB, 51
W: legen= 24 MA = 6*20 kHz*200nC

41 SEBTAER 2 HiE IMNEREEIRIE X M lovext = Ioriext + looext + Ipnzext; orixext FE X S foum*Qgrors fFIAN: Isnxexs=4 mA =20 kHz*200 nC

6 NREBEBTEE Vensnim Y, SOEANEIREBE S (BHx-SHx) SR 2 BN FTEBRF L.

47 YNER BB [ BB AR T Venstim - VensHimnys, S FFIRFEBTAIZR 2 X =iiE A ERJRFEB A 28 (BHx-SHxX) 72,

0 RNEERMIEBEELNIRAINEIEEE, FSHRE9

8 PJREREIMEBRen . HBTITESE 162 EFIE 3
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x10 (4) BFEBSKHY
Vs=5.5V ZE 60V,Ti=-40°C & +150°C,Fi B BB[EABX T, R IERRAG I FRIESBRE).

Parameter Symbol Values Unit | Note or Test Number
Min. | Typ. | Max. Condition
Supply Current Vs Is(0)2 - - mA | ENA=Low; P_8.3.20
cfg.: 1 CSA 25 14V=Ws=<60V;
cfg.: 2 CSAs 35 Vsx=0V
Supply Current Vs Ivs(L)1 - - mA | ENA=High; P_8.3.21
cfg.: 1 CSA 100 IcBext = 24 mA37);
cfg.: 2 CSAs 115 Wsrop< Wis< 14 V;
Vsix=0V
Supply Current Vs Ivs(L)2 - - mA | ENA=High; P_8.3.22
cfg.: 1 CSA 57 IcBext = 24 mA37);
cfg.: 2 CSAs 65 14V=<Ws=<60V;
Vsix=0V
Supply Current Limitation at Vs44) | jvs(max) - - 2.3 A Ceg=4.7 uF; P_8.3.23
Vee=0V;
IcBext= 0 MA37)
Supply Current Limitation atVs44) | lvs(maxhot |- - 2.0 A T;=150°C; P_7.3.3
Ccs=4.7 uF;
Ves=0V;
IcBext=0 MA37)
VDHP Mean Current IVDHPL1 - 3 - mA | Wis=Wprp=5.5V; P_8.3.24
IcBext = 0 MA37);
IBHext= 0 MA41);
Vsiux= GND
VDHP Mean Current IVDHPL2 - 15 - mA | Vis=Worr=5.5V; P_8.3.25
IcBext= 12 MA37);
[BHext= 12 mA41);
Vsux = GND
VDHP Mean Current IVDHPH - 4 - mMA | Ws= WDHP = VSHx P_8.3.26
Supply Current VCC Iveet - - 1.5 mA | T;<150°C; P_8.3.35
Pins ERR, MISO,
PFBx = static high

(REAKTR......)

37 leex 2R E CB 5 IIBYSIMEBERTR, M FMMREBTAE: e = FFK MOSFET BIEIE * foun* Qeror EIEMI IR B FAAE K BRI, 51
B0: Iepet= 24 MA = 6*20 kHz*200nC

u  REZEFENE, HIRTHEE.

41 SEEIR 2 St MR EETRTE X 9 eext = lomiext + loroext + BHzext; IBHXextEXj‘ngWM*QgTOT; B8O Iamxexc= 4 mA =20 kHz*200 nC
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x10 (4) BFEBSKHY
Vs=5.5V ZE 60V,Ti=-40°C & +150°C,Fi B BB[EABX T, R IERRAG I FRIESBRE).

Parameter Symbol Values Unit | Note or Test Number
Condition

Min. | Typ. | Max.

Supply Current in Sleep Mode
Quiescent current Vs49) Iqus1 - - 15 HA  |[Ws<14V; P_8.3.27
T;=25°C;

ViNH = VsorF = GNDso);
Vsux= GND
Quiescent current Vs49) lovs2 - - 65 MA W= 14V, P_8.3.28
T; = 150°C;
Vsux= GND
Quiescent Current VDHP IQVDH2 - - 6 MA | Wore= 14V, P_8.3.29
Ti< 150°C;

ViNH = VsoFF = GNDs5o);
Vsux= GND
Quiescent Current VDHP IQVDH1 - - 61 MA | Vipre<60V; P_8.3.48
Ti=25°C;

ViNH = VsoFF = GNDso);
Vsux= GND
Quiescent Current VDHP IQVDH3 - - 61 MA | Wore=60V; P_8.3.30
Ti= 150°C;

ViNH = VsoFF = GND50);
Vsux= GND
Quiescent Current VDHx IQVDHx2 - 50 200 nA |[Wowe< 14 V; P_8.3.31
Vionk < 14 V;
T.<25°C;

ViNH = VsoFF = GNDso);
Vsux= GND
Quiescent Current VDHx IQVDHx1 - 50 200 nA Vvore < 60 V; P_8.3.32
Vo < 60 V;
T.<25°C;

ViNH = VsoFF = GNDso);
Vsux= GND
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%LBE?CROD-HQK Infineon

x10 (4) BFEBSKHY
Vs=5.5V ZE 60V,Ti=-40°C & +150°C,Fi B BB[EABX T, R IERRAG I FRIESBRE).

Parameter Symbol Values Unit | Note or Test Number
Min. | Typ. | Max. Condition
Total Quiescent Current Vs and lo1 - - 17 MA | Ws=Wipup< 14V, P_8.3.49
VDHP T;=25°C;
ViNH = VsoFF = GND50);
VSHx: GND
Total Quiescent Current Vs and 102 - - 70 MA | Ws=Wprp<14V; P_8.3.33
VDHP Tj=150°C;
ViNH = VsoFF = GNDso);
Vsux= GND
Quiescent Current VCC lQucc - - 200 MA Wece < Weexovx P_8.3.34
T,=85°C;
ViNH = VsoFF = GND50);
Pins ERR, MISO,
PFBx =no load
Supply current in Reduced Operation Mode at Vs
Supply Current Vs IVs(ROMVS) - 12 24 mA | Ws=WbHP=3V P_8.3.36
Supply current VDHP IVDHP(ROMVS) | = 3 6 mA | Ws=WpHP=3V P_8.3.37
Power Up/Down
Voltage Vs for ensured Power-up of | Wswu 6.0 - - v - P_8.3.38
Charge Pumps
50 FEESEE 10
Datasheet 43 Rev. 1.40
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BrIRIC

7.4

ST

infineon

lvs [A]

300u

250u

200u

150u

100u

! T i
- T =-40° S I i

=] 8
600u T T T T T
500u - =l
400u - —

g 300u -
o T,=-40° |
100u =
% euljm 112 14
VINH [V]
=] 9 EVsore=0VH Vis=14VEY, 3MNFRE TjT%ﬁﬁ%@%}ﬁVS%%uﬂE"]*% (510D
SOFF 20 MY Vsorr F514E4E1E] )
Z EVini=Vsorr BYEL T, BERSEBIIE
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B 11 SI8 sHx e HEGNBRS Ve X R (SF 0 TEEIRIRE)
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8 ¥ EIMOSFETIREh 28

TLE9180D-21QK¥EfHt 6 MARBIHIHLR, LUIREIFRI DC EBHLELEHAYSMIB N 7438 MOSFET, uC 4AHEIED
FET BIIREH{E S BT EE M B 4522 E F N B FET AR, SLx/SHx 5| B 7 Z ahitRk IR shas 46 Hi 4R AY
B, BEPERT EFRIPMEXNEES, BREANEX UG IEMBX BN ES @I KEAES
MR EhE SRR RER, b, 6 KATFIMRIREIMASESEREMNIZITAAEREIEM, URK
PR EE R DR A E IIER MY BT B E =

8.1 IXmhas &%

g0_EFRAR, 6 MatifkeeEE. EfRKEEN= MU =S¥ kR, BT REEECH
5MER MOSFET JRARIERE, Hb, TLE9180D-21QK BN & MatHk Z BIFVFF KILMITAFIT T 1k, 1E
WE BB X RBIMERRAKERNIMNIER, UERBRAEST 95% NETHERE, WRESNEN
P8,

N INIRThEE R I% I A TR FBEEFE N Y418 MOSFET, B JRETSHRILIMNER FET EEIATIRIE 78 BB AT EEFRr
FHEER, UKRKREMEDFXSENINRSFE. SERMETEAIFIEI PWM ESIRRIIFED S
TLEE. RARER PWM ESIRERBUIRSHIEFER T,

8.2 mAIEHEERE
ILx« IHx F1 ENA BIEBSASMTESE 4 SRR,

8.3 & FRIFAISEX B [E) £
FEFESSRI RN, MABRIMIBEIOAEL MOSFET RARR S, MTTHGHEtiE EE ST,

SERERVINBIAE, (BDEZFRIP) R T FHINEMEAFMEE MOSFET R S@, AAEREHT
BN E S HIRSW NG F PR T S B R SSERAIE o

SEX B jElfRIFIR M TSP EE S 1RIF. FEXBYEIE X T —> MOSFET XHIMF BV E #h MOSFET FH/E Z 8]

RYBTIBSEEl, TLE9180D-21QK A RXRISEX BYjE] A LA4Ri2. RILURERMIEXAYE, SMER—1, ®iAX

AENEETH, MAXARSHITH. BXNELERENGER, FEHFESRDs, W TFMERIEED
ER, ESRAFFEED_hse XIEFMASHIMAEMEIRITEHKEIMNEB FET FF R BT EHK T S B HE ST
HIIE. IRERHARRISSEXEE, SHEEELTX.

BERISIETHEERICE uC WRLERES 2Bk EFREIMIERZENEXEE, BMANEXERIEEN,

RAZEMAEEAR. EEEHRE, TLUET SPHRARKIEITH. NMREBNEHRNS | EEZRE—RLU
{6 3 uC $a 5 |IIREH FET, MRS AL SITIFE,
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TLE9180D-21QK

afineon

Brxic
£11 3¢ X B8] tDTprog M4IEs1)
Bit Name |BitValue (8 bit) Program tdt Value [ns] |Overall tdt [ns] Overall tdt [ns]@
fclk =28MHz
dtXs 0x00 0 0+3* tclk 107 (min. dead time)
0x01 1* tclk (1+3)™ tclk 143
tdtprog, = tdtprog,.+1 n* tclk (tdtprog,+3)* tclk | (tdtprog.+3)*35.7
OxOE (default) 14* tclk (14+3)* tclk 607
0xA5 165* tclk (165+3)* tclk 5998 (max. dead time)
8.4 725 MOSFET X &h2F B S5
®12 MOSFET IR zh 2% BB S 41
Vs=5.5V & 60V,T=-40°C & +150°C,FiA BEAAXN T, BRIERRNAS | FRIESEME).
Parameter Symbol Values Unit |Note or Test Number
Min. | Typ. | Max. Condition
DC Characteristics
Low Level Output Voltage Gxx-Sxx | Ves_LL - - 0.2 \Y OmA= P_9.4.1
IpCLoad0s < 2 MA,;
Vena= Low or
Pins IHx and ILx = off
Low Level Output Voltage Gxx-Sxx | VGs_LLs - - 0.2 \Y Vsorr= Low; P_9.4.2
0OmA=
IDCLoadosS <2 MA
High Level Output Voltage Gxx-Sxx | VG_HL1 8.5 - 135 |V TV=Ws<60V, P_9.4.3
Cepx= 1.0 uF; Ccs
=4.7 uF;
IDCLoad0S = -2 MA;
VsLx=Vsux=0V
High Level Output Voltage Gxx-Sxx | VG_HL2 8 - 125 |V 55V=sWs<TV,; P_9.44
Cepx= 1.0 uF; Ccs
=4.7 uF;
IDCLoad0S = -2 MA;
VsLx=Vsux=0V
High Level Output Voltage dVe His |- - 0.5 v -2 mA < IpCLoad0S P_9.45
Difference between Low-side <0mA; Vsix=0V
Output Stages GLx-SLx
(RBELTR......)
s IRRIAREXBEES T 0xA5 B, ¥ 0xA5 ENFFER
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%LBE?CROD-HQK Infineon

£12 (%) MOSFET IRZhaS B St
Vs=5.5V ZE 60V,T=-40°C & +150°C,Pi B BB[EABX Tt R IERRAG B FRIESBRE).

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

High Level Output Voltage dVG HHS |- - 0.5 v -2 mA < IpCLoad0s P_9.4.6

Difference between High-side <0 mA; Vs =0V

Output Stages GHx-SHx

Gate Drive Output Voltage VGs3 - - \Y Passive clamping; |P_9.4.7

T;=-40°C 1.7 Pin Vs = open; Viny

Tj=25°C 1.5 = Low;

T;=150°C 13 JLoaa= 1 MA

Mean Current SHxs2) ISHx_m5 -450 |-310 |-170 |pA | Vsore=High; P_9.4.32
Vs=Wuprp= 14V,
Vsix=0V

Mean Current SHx ISHx_m6 -250 |-50 150 MA | Vsorr=High; P_9.4.33
Vs=Wuprp= 14V,
Vo= 14V

Mean Current SHxs2) ISHx_m7 -720 [-490 |[-300 |pA Vsorr= LOw; P_9.4.35
Vs=Wuprp= 14V,
Vsix=0V

Mean Current SHxs2) ISHx_m8 -540 |-310 |[-130 |pA Vsorr= LOw; P_9.4.36
Vs=Wuprp= 14V,
Veix= 14V

Output Bias Current SLx IsLx -200 |- 70 HA Vsix=0...7V; LS on P_9.4.13

Dynamic Characteristics

Turn On Gate Current IG(on)1 - -2.0 -0.75 |A VBs = VBsuv; P 9.4.14
Vexx- Vsxx=0V

Turn Off Gate Current [G(off)1 0.75 |2.2 - A VBs = I/Bsuy; P_9.4.15
Vo~ Vsx=10V

Rise Time of Output Stage tG_rise - 90 145 ns Ws=14V, P_9.4.16
Ves=1.0Vto 7.0V,
Cload= 33 nF;
Vsu=0V

Fall Time of Output Stage tG_fall - 80 140 ns Ws=14V; P_9.4.17
Ves=7.0Vto 1.0V,
Cload=33 nF;
Vsx=0V

(RBLT!......)

¥ Y SHx AR B A BT kb
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TLE9180D-21QK
BrIxIC

£12

(£8) MOSFET IXGhES BS54

Vs=5.5V & 60V,T=-40°C & +150°C,FiA BEAXN T, BIRIERINS I BRIESEME).

afineon

Parameter Symbol Values Unit |Note or Test Number
Min. | Typ. | Max. Condition
Rise Time of Output Stage tG_rise - 200 |- ns Ws=5.5V; P_9.4.41
Ves=1.0Vt0 6.0V,
CLoad = 33 n F;
Vsx=0V
Fall Time of Output Stage tG_fall - 130 |- ns Ws=5.5V; P_9.4.42
VGs: 6.0Vto 1.0 V;
CLoad = 33 nF;
Vsx=0V
Propagation Delay Time (all low- | tr(LN) 20 35 60 ns Rioad = 2 kQs3); P_9.4.18
side FETs on) Vex=0V
Propagation Delay Time (all low- | tr(LF) 25 35 70 ns RLoad =2 kQ53); P_9.4.19
side FETs off) Vox=0V
Propagation Delay Time (all high- | truHN) 20 35 60 ns RLoad = 2 kQs53); P_9.4.20
side FETs on) Vsx=0V
Propagation Delay Time (all high- | tr(HF) 25 35 70 ns RLoad =2 kQs3); P_9.4.21
side FETs off) Vexx=0V
Propagation Delay Time Mismatch | tp(an) - - 20 ns RLoad =2 kQ53); P 9.4.22
(all FETs on) Vox=0V
Propagation Delay Time Mismatch | tp(af) - - 20 ns RLoad = 2 kQ)53); P_9.4.23
(all FETs turn off) Vs =0V
Propagation Delay Time Mismatch | tp(ihfln) 0 - 20 ns RLoad = 2 kQs3); P_9.4.24
Single Phase (high-side off to low- Vso=0V
side on)
Propagation Delay Time Mismatch | te(iifhn) 0 - 20 ns RLoad = 2 kQ)53); P_9.4.25
Single Phase (low-side off to high- V=0V
side on)
Propagation Delay Time Mismatch | tr(ahfln) 0 - 20 ns RLoad = 2 kQ)53); P_9.4.26
all Phases (all high-sides off to all Vso=0V
low-sides on)
Propagation Delay Time Mismatch | tp(alfhn) 0 - 20 ns RLoad = 2 kQ)53); P_9.4.27
all Phases (all low-sides off to Vs =0V
high-side on)
Recommended Minimum Input tPulse_in |50 - - NS ||Hx and ILx P_8.4.1
Pulse Lengths4)ss)
(RBLT;......)
53 Rioad=2 kQ, %ﬁﬁﬁﬁ%%{#
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£12 (%) MOSFET IRZhaS B St
Vs=5.5V ZE 60V,T=-40°C & +150°C,Pi B BB[EABX Tt R IERRAG B FRIESBRE).

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

Dead Timess)s57)

Programmable Dead Time toTr 107 |- 5998 |ns 166 steps P_9.4.30

Rangess) programmable

Programmable Dead Time Step toTs - 357 |- ns |- P_9.4.31

8.5 HARNENITHE

on
ILx off off
: i
| [}
| |
_ | |
IHx ' off |
on : on |
] ]
| ! | 1
| | | ]
| ! ] 1
I : L
|
LS FET on? | [ |
: | |
1 | 1 1
1 | [} | [} |
1 | | | [} |
1 | [} | [} |
- | !
HS FET on” ! 1 | H
| 1 1 1
] ! ] | |
1 ! [ ] [ ]
| | | | ] |
1) 12a) 1 1) 12b)
[l e—pla—>!
| | | | | |
1) Shoot through protection
2) Internal Dead time (SPI cfg.: a) refers to dead time low -side and b) to dead time high -side register)
3) Not to scale: propagation delay times and rise or fall times not taken into account

& 12 EEBTRA T EF R RIFXE B ERK

se REZTEFME, BRIRITHEE.

s %2TF 50ns BUBKH PRI RER SRR LRI TFHIMEBFET BRAKHFEE 1 uso FBIEBIAE 16338
ss  SEXBENFIFIBSERIE 11

57 RERMIEREELIAINEAEERE, BSRRI

ss SEXBYEIAIRERERIN S B— A EAREITES
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9 DRBESHE

DRSS IHE (SSC) BE 2 MEFHETFIMAALS (CSA), BFHRENERS MK REME _EMERE;
MUR—EBEEERHE H2S (RB), BIE 13,

sSREESEH, AFHREANBETES (TVISx1 FVISx2) EXTHRE PWM B8R HA 8] 22568 /=%
RN NBEREREAEEEF ., BToXEINGRANBETEE (BRVSSC_CM) , EXTF 572509 GND
MEBFEH BT AREL 2 NS EIEEEAEEF .

SEMMNBPE (BIRSSC_iCM FIRSSC_IDIFF) . RBEINRIZEE (F2IRVSSC_Oofscal) FMIKIERIRE
(JEBIRASSC_diff) 1#fET cSAHBRIDCEE, EItRAREREL T KR ES HENRIRE.
o, SHEMBILL (BRCMRRSSC_CSA) « EEBIRINHILL (B ILPSRRSSC_CSA_CB. PSRRSSC_CSA_Vs.
PSRRSCC_RB_CB F#IPSRRSSC_RB_Vs) LUKz CSA BURIEE REK (S IVSSC_ONsd) BEIFmAREMED
SSC HEIRE.

ATRED BB ESHEHFIBRENRTBIEEEIRITNALFR, EEEVERATAESRE
ER-0URIEARARNIEE, SHK 13,

TEDHENBER CSA (Vox) i A BIDCiH BBIER S VRO A EEE M HHE X . Altt, @idia
i B8 PR Y 1E [0 £ 1A B AT PT LARK CSA TR, MK uC B9 ADC NIE, E/EZ S RB LG E=MAFEN
VRO B[E, BEBIE 140 =4 VRO BEIRETWE— A LUHITHOE, 1BEME 15,

CSA1+RB. CSA2#1CSA3 AILUITEACERNEA. Eitt, WNRFE CSA2 /3K CSA3, M CSA1+RB R{RIEH
SEIRTS WNRAEACSA, MICSABIEEING B 1SPx F ISNx RIEIEE 3, S 5B VRO #0 VOx RZARIFFH B8
Itb5h, RIEFRY CSA BYERIJRRIET SPI X,

TLE9180D

V/REFint
Shunt Signal T n
Conditioning (SSC) RB
VREFext
uC
Vref Vssc_supsvo
ch Rwo VRO ———— Vssc_sup1vs
X L] owo Vssc_cTixv
fo ol e
vox_ vOx | | »
CHx j LT i + x16 ... x60 Shunt
T e P T
3 L i - .
I
[ GND |[ | =
L AGND | | Calibration and Gain test |—— CSA
i PGND
-
Recommended range Rvro, Rvox: 1009 ... 1kQ; Pads short cicuit proof to 18V only with 1kQ GND Cisnx, Cispx, Corrr shall be adjusted
Recommended range Cvro, Cvox: 220pF ... 2.2nF according to application requirements
=] 3 = =2 =] =]
B 13 SR ES RS ER KRN EE
9.1 Y T F
. B I Sm1TE

CSARIEmAIECE N 8 MAFRNIRE, BBMARK 13, ANREFERISCEERRSHNAR, 585
mesEEAAELL, ERRSBER TEEERSHEmIRERBEEXR, MUFA uC A ADC HIEEBERE,
Eit, AJUEEITHEMEERNS CSA ML mE 7, EENEMERmIREFRIRRE,
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TLE9180D-21QK

afineon

BraIC
13 HWEENX
Field Bit Value ASSC_diff 4yp Bit Value ASSC_diff 4yp
opX_gainYso) 000 15.71 001 19.56
010 23.35 011 26.90
100 30.81 101 34.45
110 38.13 111 83.19

9.2

ETSSCEHMNBET VRO BBEF vox BERNIGE

VRO g HH BB [EVSSC_OVRO B LU A2I4RIE, TR 140 VOx BB[EABRXTTF AGND A (ISPx - ISNx =0 V,VSSC_CM,
min< ISPX = ISNX < VSSC_CM, max) SSC ZE 53 581 N BB EIZ1EVSSC_OVRO,

=14 VRO Jati EBEEB

Field Bit Value VSSC_OVRO, 4yp Bit Value VSSC_OVRO, 4yp

zcl 00 0.5V 10 25V

01 (default) 1.65V 11 Reserved

Itk4h, VSSC_OVRO RILAFE 6 it TIE%EE, Mlik 15,

&15 VRO %aitH BB BB I SEEvSSC_OVRO

Field Bit Value (6bit) |VRO Output Voltage Description

ofs 0x00 VSSC_OVRO +VSSC_OVRO_TRN Most negative offset adjustment
Ox1F (default) VSSC_OVRO Default value
Ox3F VSSC_OVRO +VSSC_OVRO_TRP Most positive offset adjustment

b T FEzcl' iIRE 70010 (ISSC_OVRO,y, =2.5V) o uCADC JWES/HIVRO F72.475V BTHY
BIE  VVowomeasured) o 'zcl'=0b10 BIERRYEEE L K VSSC_OVRO_LSB, 1y, #72.66 MV, VSSC_OVRO,
typ = 2.5 V) 5VOVROmea5ured :2.475 VZ/EH?%/E)‘?ZS mVo ﬁijﬂyﬁgzﬁﬁz-66 mV %L/‘(g fgﬂﬂy
1EE7723.94mVo ZIA VRO THIBWSTIHENT9, 255 0xIF +9=0x28, #F0x28 TN FE ofs” /5,
uC ADC [Z7E VRO 5/HILMJIE 2.475 V + 9 x 2,66 mV = 2,4989 Vo

9.3 BRI

Bl LB SPIfit & EHahiA%E, LIAMES|B vox B AR 284853 FVSSC_OVRO Bkl BB ERT%. %A
W FEPNCSAKARALSSC ofscao ™ CSA BILASEIIAZFEE ST, FIGNCSA 10 FAEEL, csA2bF
EBEBETIRS. RARELK, BREHEIR. BN LBEHTENEE, BB REEnEFEss1
HIERTHIT. EAREEREERX THER, RBMEEEFLEHEK, WEEFELEHFERARENEN
FCEE. NREEFETZIMERQNBRAB[HITHE, WHEBEMRAEERECSAL, REE2H 3,

59 XEXRFE
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%LBE?CROD-HQK Infineon

Normal Operation <

Y
Bit opX_cal set & bit opX_cal_n Software
reset in register op _con controlled

Wait: tssc_otscal

Calibration TLE9180

sequence
finished ? No, op_con register value,, if:

CSA 1 configured: unequal '0x04'

CSA 1 and 2 configured: unequal '0x06’
CSA 1, 2 and 3 configured : unequal '0x07'

Yes,

op_con register value, if:

CSA 1 configured: '0x04'

CSA 1 and 2 configured: '0x06"
CSA 1, 2 and 3 configured: '0x07"

& 14 Fyl: BRENRARAE

9.4 b 0% 1 g |

R A J”'JJJ'ﬂU(%%EI'J?rﬁuH:'IEﬁrﬁfLB‘ﬁl‘ﬂfﬁﬂﬁ@-ETIE_JELEEEE'J/M&ETIE_J, MR MR e S7RER
TE_JEEEWE uC RYHEIE ADC BINEEHRELES, FE IR 16, IEKNBEIRIA 2 (#H{THIE, SHK 17,
I BB R BT [BIXT P A B A R R 28398 Ko *_u)” |ZIBYITRBVAMIRTESE 10.3 EREIR, 1FHIER 25

=16 A R (E R
Field Bit Value Typical Overcurrent Threshold
tl_oc_op 0 (default) VSSC_0OC5V0, 1y,
1 VSSC_OC3V3,4p
=17 57T E R B )25 4%
Field Bit Value Typical Filter Time Bit Value Typical Filter Time
f_oc_op 00 1.5us 10 (default) 5us
01 3us 11 10 us

9.5 SRRESRAEaKR

CSAERmMARNERIE. (1) BRTAENESWABERTERNN, () BRNBRAIRAER
BEREEEMREMNR. FHARBTIEZRNFE 9518, $9525,

9.5.1 18 25 M3

MR REEE BRER TECE, FIB R 30, MMAREMRIBER B EEVSSC_GTILV
VSSC_GTIHV AJ7E CSA NI MR, NEBEVSSC_GTILV RN T CSA BIIE 1788 1o MANEE
VSSC_GTIHV 2 21EA T CSA IS 1728 2,
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B3 BT i sh_op_gain, CSARVIE IR LATER MEFIE RIS E Z BT, REVDE RAIEE TN
o P sh_op_gain AL FMFRE CSA. HLLA4ERMIM EBENE pC B ADCHITNE, HSEERIE
T TEE R, pC Al LU hCSARIH BBER B SRIZRIE mAEILES, Fit, 1EHAVFEE, SILASSC_diff
AND GSSC_Gdacc, MINREBE, BMVSSC_Oofscal 3VSSC_Oofs BIFEE, B IIVSSC_GTILV
VSSC_GTIHV #1 VRO HitH BB ERIFREE, DLVSSC_OVRO TME &, Xt TFAFIE & MIXAICSATIENAKE
SHNEBEISP - ISN,

&18 18w W3 AT A 1

CSA CSA1 CSA2 CSA3

Gain Register opl_gainl |opl_gain2 op2_gainl op2_gain2 op3_gainl op3_gain2

enabled

Gain Test en_opX_gtl |en_opX_gt2 |en_opX_gtl |en_opX_gt2 |en_opX_gtl en_opX_gt2

enabled (gain test (gain test (gain test (gain test (gain test with (gain test with
with 20 mV) |with 100 mV) [with 20 mV) |with 100 mV) |20 mV) 100 mV)

9.5.2 SSCEE R &

MREERERNTHEHEERNGEECE, SSCHIBREMNE M cSAFI VRO BY 1.5V 1 5V BREBER) S
[ESRE. ZF1F2RErr_op_12 6. 5. 2MI1FZF1EESErr_op_3 21K RERMMNMIANER, FRTIEE
EMIEERFERP 2N, REFIEFSIREERH—TRET A, Fitt uc A SMEENI R,
FEBBITENXT, BN pC A BRI (BISP) .

EBJREBEMNERE, BohREIREIIgERA, EAFIF, BEIXREFESStemp_lsl. temp_ls2. temp_ls3.
temp_hsl. temp_hs2 Mtemp_hs3 F=E#. BEXEENFMER, 1B5SIH%E 10582 &E.

9.6 PR ESAEBRESE(SSC)
Fz19 RS - BB SE
Vs=5.5V & 60V,T=-40°C & +150°C,FiA BEAAX T, BRIERRNS I PRIESEME).
Parameter Symbol Values Unit |Note or Test Condition |Number
Min. | Typ. | Max.
Current Sense Amplifier - Input
Common Mode Input Vssc_cm -1.7 - 1.7 v (Vispx+Visnx)/2 P_9.6.1
Voltage Range
Differential Input Voltage Vssc_idiff -200 |- 200 mV | VisPx-VisNx P_9.6.2
Range
Equivalent Common Mode | Rssc_icm 1.0 - - MQ |61 CSAx =enabled; P_9.6.5
Input Resistance Cispx= Cisnx= 1.0 pF;
-1.7V = (Vispx= Visny)
<+1.7V
(RBELTR......)
Datasheet 54 Rev. 1.40
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%LBE?CROD-HQK Infineon

x19 (8r) BN - BIRENBAZE
Vs=5.5V & 60V,T=-40°C & +150°C,Fr g BBEAEXY T, BIRIE RS B BRIESBIE).

Parameter Symbol Values Unit |Note or Test Condition |Number

Min. | Typ. | Max.

Equivalent Differential Mode | Rssc_ipiFr 17 28 39 kQ |CSAx=enabled; P_9.6.6
Input Resistance Corex= 1.0 uF;

0.2 V < (Vispx- Visny)
<+0.2V;

-1.7V < (VisptVisnx) /2
<+1.7V

Current Sense Amplifier - Gain
Differential Gaine3) Assc_diff 15.39 [15.71 |16.02 |V/V |opX_gainYeo)="0x0’; P_9.6.7
zcl="0b10’

19.17 |19.56 [19.96 |V/V opX_gainYso)="0x1’;
zcl="0b10’

22.89 [23.35 |23.82 |V/V opX_gainYeso)="0x2’;
zcl="0b10’

26.37 [26.90 |27.44 |V/V |opX_gainYeo=’0x3’;
zcl=’0b10’

30.19 |30.81 [31.42 |V/V |opX_gainYeo)="0x4’

33.59 [34.45 (35.31 |V/V |opX_gainYeo)='0x5
zcl="0b10’

37.18 [38.13 [39.08 |V/V |opX_gainYeo) = 0x6’

80.28 [83.19 (86.10 |V/V |opX_gainYeo)="0x7’

Gain Accuracy Temperature |Gssc_Gdacc |- -12 - ppm/ |61)T;=-40°C to +25°C; P_9.6.9
Drift K zcl="0b10’
opX_gainY =’0x0 ... 0x5’

- -50 - ppm/ | 62)T;=+25°C to +150°C;
K zcl="0b10’
opX_gainY =’0x0 ... 0x5’

Transition Time Gain tssc_Gtog - 5 - us 61) CSN = low to high after |P_9.6.10
Toggling valid SPI frame received

including settling time

tSSC_s

Current Sense Amplifier - Gain Test

(REAKTR......)

o1 REIEFWA, HIRIHEE,
3 BUEIGERENIEE KRBT
o0 XEXZEMMBICSA, YEMXIEHTFES 1 LS FR2
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TLE9180D-21QK

infineon

Brxic
F®19 (%) BRI - BRKENBASE
Vs=5.5V & 60V,T=-40°C & +150°C,FiG BEAEX T, BRIERRAS I FRIFSEIME).
Parameter Symbol Values Unit |Note or Test Condition |Number
Min. | Typ. | Max.
Reference Voltage Source 1- |Vssc_emiv |17 225 |28 mV  |Refers to CSAx gaintest |P_9.6.11
Low Voltage Low Voltage en_opX_gtl
Reference Voltage Source 2 - | Vssc_cTiHv | 85 110 135 mV  |Refers to CSAx gaintest |P_9.6.12
High Voltage High Voltage en_opX_gt2
Current Sense Amplifier - Output
Output Voltage Range V/ssc_ovr -0.1 - 5.3 -100 pA < lyox< 100 pA P_9.6.13
Output Voltage Range within | Vssc_Lovk  |0.15 |- 4.7 61)zcl=’0b10’ P_9.6.14
Specified Gain and Offset Ruvox =100 Q; Cyox
Accuracy =2.2nF
0.15 |- 4.0 v 61)zcl="0b01’
Rvox =100 Q; Cvox
=2.2nF
0.15 |- 2.85 |V 61)zcl="0b00’

Rvox =100 Q; Cvox

=2.2nF
Output Current VOx Load Vssc_deovox |-25 - 25 mV |61 Without Qutput Filter |P_9.6.15
Regulation -1 mA </ovoxs 1 mA

0.15V = Vovox=4.7V
Common Mode Rejection CMRRssc_cs | 60 - - dB 62)D.C. P_9.6.16
Ratio A
Output Offset Voltage Vssc_oofs -100 |0 100 mV |63 all gain settings P_9.6.17
without Auto Calibration
Output Offset Voltage with | Vssc_oofscal |-10.0 |0 10.0 |[mV |e3all gain settings P_9.6.18
Auto Calibration
Output Offset Voltage Vssc_odofs | -25 - 25 uVv/K |61)T;=-40°C...150°C P_9.6.19
Temperature Drift opX_gainY =’0x0 ... Ox6’

Linearized
Offset Voltage Auto tssc_ofscal |- 100 |- ps | 6169 P_9.6.20

Calibration Duration

Current Sense Amplifier - Output - Dynamic Characteristics

(REAKTR......)

61 REFEFMIR, HiIGIHEE.
62 opX_gainY ='0x2"; DC; zcl = '0b10'; CMRR = A oirr / A cm 5 A birr = [VOX( V ispx - V isnx = 50 mV)-VOX( V isex - V isnx = 0 mV)]/50 mV at

VisextVisnx= 0 V; Acm= [VOX(Vispx = Visnx = 1 V)-VOX(Vispx= Visn= 0 V)]/1 V
63 BIEVREENREKBIE

64 AEBES SRR EE S IUNINEHEEE, BEBHAER9
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x19 (8r) BN - BIRENBAZE
Vs=5.5V & 60V,T=-40°C & +150°C,Fr g BBEAEXY T, BIRIE RS B BRIESBIE).

Parameter Symbol Values Unit |Note or Test Condition |Number

Min. | Typ. | Max.

Output Settling Time tssc_s - - 2.5 Us 61)lnput step response P_9.6.58
VOx0.5Vto 4.6V +/-

20 mV after output filter
Cvox=2.2 nFand
Rvox=100Q

opX_gainY =’0x0 ... 0x6’

Current Sense Amplifier - Output - Noise Performance

Output Voltage Noise, \/ssc_oNsd - 0.6 - mV |61)ISNx=ISPx=0V; P_9.6.26
Standard Deviation T;=25°C;

opX_gainY =’0x2’;
zcl="0b10’;

After Filter (Rvox= 100 Q;
Cvox=2.2 nF)

VOx referred to GND

Output Voltage Noise, Peak |Vssc_onpp |- 4.0 - mV |61)ISNx=ISPx=0V; P_9.6.27
to Peak T;=25°C;

opX_gainY =’0x2’;
zcl="0b10’;

After Filter (Rvox=100 Q;
Cvox=2.2 nF)

VOx referred to GND
99.9%e65)

Current Sense Amplifier - Output - Overcurrent Detection

Overcurrent Detection Vssc_ocsvo  |93.75 [94.75 |95.75 |% tl_oc_op="0 P_9.6.34
Threshold in % Referred to
VSSC_SUP5V0

Overcurrent Detection Vssc_ocavz |61 62 63 % tl_oc_op="1 P_9.6.35
Threshold in % Referred to
VSSC_SUP5V0

Hysteresis of Overcurrent Vscc_ochys |- 25 - mv |- P_9.6.36
Detection

Typical Overcurrent Filter tssc_ocf 1.5 5.0 10 us 64)4 steps programmable |P_9.6.37
Time Range f_oc_op="0x0... 0x3’

61 FEFEFUR, BIRITEE
65 EADHEVIEILIE: 6.6*Vssc_onsd
64 AERBY MR IEE MR INEIIEEE, FEIRK9
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x19 (&) 8BS - BRENBASS
Vs=5.5V & 60V,T;=-40°C & +150°C,Fi g BBEAEYN T, BIRIERRNG | BRIEZHEME).

Parameter Symbol Values Unit |Note or Test Condition |Number
Min. | Typ. | Max.
Current Sense Amplifier - Power Supply
Internal Power Supply 5V Vssc_supsvo | 4.8 5.0 5.2 Vv - P_9.6.38
Power Supply Rejection PSRRssc_cs |- 60 - dB  |6nf=1kHz; P_9.6.40
Ratio Vs A_Vs 11V < V<14V
Power Supply Rejection PSRRssc_cs |- 60 - dB |6nf=1kHz; P_9.6.41
Ratio CB A_CB 11V < Vs 14V
Duration of Over- and tssc_stuvovr |- - 200 us P_9.6.48
Undervoltage Self Test eg
sequence
20 B - BEE s
Vs=5.5V & 60V,T=-40°C & +150°C,FiA BEAAX T, BRIERRNS | FRIESEME).
Parameter Symbol Values Unit Note or Test Number
Min. | Typ. | Max. Condition
Output Voltage VRO V/ssc_ovRO 0.473 |0.5 0.527 |V zcl=’0b00’; P_9.6.49
1.613 |1.65 1.687 zcl="0b01’;
2426 |25 2.574 zcl=’0b10’;
@ ofs =’0x20’
Trim Step VRO /ssc_OVRO_LSB | — 1.0 - mV zcl="0b00’; P_9.6.51
1.33 zcl="0b01’;
2.66 zcl=’0b10’
Negative Trim Range VRO V/ssc_ovRo_TRN |-7.0 - -5.7 % of zcl=’0b00’; P_9.6.52
-2.8 2.3 | Vovro@ |zcl="0b01’;
-3.7 3.1 |92 71 ="0b10’;
o @ ofs = "0x00’
Positive Trim Range VRO Vssc_ovRo_TrRP |5.6 - 6.8 % of zcl="0b00’; P_9.6.53
2.2 2.7 Vovro@ |zcl=’0b01’;
3.0 3.6 |°fs=02 Jzcl="0b10’
o @ ofs =’0x3F’
(RBETX......)

o1 REITEFNA, HIRIHEE.
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8 ORI SIRE

z20 () B -BEEEPS
Vs=5.5V & 60V,T=-40°C & +150°C,FiA BEAN T, BIRIERNS I BRIESEME).
Parameter Symbol Values Unit Note or Test Number
Min. | Typ. | Max. Condition
Output Voltage VRO Vscc_ovro_dT |-1.0 |- +1.0 |[%of |9 P_9.6.54
Temperature Drift Vovro@ | zcl=’0b01’ and
ofs =‘0x2 '0b10’:
0&
s [=VRO=2.5Vand
3 1.65V]
Output Current VRO Load V/ssc_deovRo | -25 - 25 mV 66) P_9.6.55
Regulation V/ssc_deovro = V/ssc_0
VRO (/ovRO)-V/ssc_ovro
(0 A);
-5 mA < loyro<5 mA
Power Supply Rejection Ratio | PSRRssc_RB_V |- 60 - dB 66)f = 1 kHz; P_9.6.56
Vs s 11V s Vs 14V
Power Supply Rejection Ratio | PSRRscc_RB_C |- 60 - dB 66)f = 1kHz; P_9.6.57
CB B 11V<Vi<14V

66 RETEFMIR, HIRITEE.
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10 RIPHIZER
TLES180D-21QKIR A RAVRIF RS IINGE, A I EIRVE R ST LB SPIRE, ASMMME
ALUBTSPIERBRSPHEL R, ALES BB FETHINLR SARNL.

10.1 I R

R LI IZERAIRERINEE, FIBIFSHIET 10.5

%21 BHiE
Diagnostic Availability in | Availability |Availability | Test of Failure Reference

Configurations7 |in reduced |with Diagnosis | Behavior

) operations7 [ SOFF=low |Function

)

Power Supply Supervision and Diagnostics
Overvoltage VS yes (default noss) yes no Table25 |Chapter10.5.1
(Programmable value)
Threshold)
Overvoltage VS yes noss) yes no Table24 |Chapter10.5.1
shutdown
Undervoltage VS yes (default noss) yes no Table25 |Chapter10.5.1
(Programmable value)
Threshold)
VS Read Out yes no yes no readout |Chapter10.5.1
Overvoltage VDHP |yes (default noss) yes no Table28 |Chapter10.5.2
(Programmable value)
Threshold)
Overvoltage LD yes (default no6s) yes no ARE69)71) | Chapter 10.5.2
VDHP value)
Overvoltage VDHP |yes noss) yes no Table 2471) |Chapter 10.5.2
Shutdown
Undervoltage VDHP |yes (default noes) yes no Table25 |Chapter10.5.2
(Programmable value)
Threshold)
VDHP Read Out yes no yes no read out |Chapter10.5.2
VCC Under- and yes noes) yes yes Table Chapter10.5.5
Over 2570)71)
Monitoring
VCC Read Out yes no yes no read out |Chapter10.5.5

Output Stage Power Supply Supervision
(RBETR......)

o7 ARESEFNRA, HIRITHEE. _

¢ MEMRBEILATAE, BRFBEISPISSIMIERRIEEY; RFARBMERI, /0 wOXH,
oo HBAR22EBMERBFHTXH. BHERFFEMNRS

FITEECE R A A i ThRE

N
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%21 () LR
Diagnostic Availability in | Availability | Availability | Test of Failure Reference
Configurations7 |inreduced |with Diagnosis | Behavior
) operations7 | SOFF=low |Function
)
Undervoltage yes noes) yes no Table24 |Chapter10.5.3
Charge Pump CB
Shutdown
Undervoltage yes (default no6s) yes no Table25 |Chapter10.5.3
Charge Pump CB value)
(prog. threshold)
CB Read Out yes no yes no read out |Chapter10.5.3
Overvoltage Charge |yes noss) yes no Table24 |Chapter 10.5.3.2
Pump 1
Overvoltage Charge |yes noss) yes no Table24 |Chapter 10.5.3.2
Pump 2 CH2-CL2
Overload Vs yes noss) yes no Table 2472) |Chapter 10.5.3.2
Overload Charge yes no6s) yes no LE72) Chapter 10.5.3.2
Pump 173)
Overload Charge yes no6s) yes no LE74) Chapter 10.5.3.2
Pump 2
Undervoltage High- |yes noss) yes no Table27 |Chapter 10.5.4
side Buffer
Capacitor BHx-SHx
Overvoltage High- |yes noss) yes no LE75)71) Chapter 10.5.4
side Buffer
Capacitor BHx-SHx
Gate Driver Internal Supervisions
Internal Power yes noss) yes no ARE, LE Chapter 10.5.6
Supply Monitoring
Clock Supervision |yes noes) yes no Table24 |Chapter10.5.7
(internal clock)
Overtemperature  |yes noss) yes no Table24  |Chapter 10.5.8
Shutdown
(RBELTR......)
o7 REIEFMN, BIRITHERE. L
6 IMBRAILATAE, BREBESPISSIHIERRIEZEY, HFEREIEERE, 1/0 IwOXH,
72 BRTR24FIRHSRPERRISM , Vs FFX OL_CP1EIFF/E, FFXOL_VS BtxiF
3 HWNIHEEBMR, FIBEESEE 16358
7 BER2EMFRET XA WHMENSEITAZIEREN
5 BAEAR EBFEERFE T XA, MEREREEDRE
71 AIERCERNZRA EITThEE
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21 (&) vhrmk
Diagnostic Availability in | Availability |Availability | Test of Failure Reference
Configurations7 |in reduced |with Diagnosis | Behavior
) operations7 | SOFF=low |Function
)
Overtemperature |yes (default noss) yes no Table25 |Chapter10.5.8
Detection value)
(Programmable
Threshold)
Temperature Read |yes noss) yes no read out |Chapter10.5.8
out
CSA Diagnostics no no no n.a. read out |Chapter9.5
Output Stage no no yes no Table25 |Chapter10.5.9
Status Feedback
Information
Digital Driving Path |yes noss) yes no Table24 |Chapter10.5.10
Monitoring
Latent Fault yes noss) yes no setsbitin |-
Warning Monitoring SER reg.
Bridge and FET Diagnostics and Protection
Shoot Through n.a. n.a. n.a. n.a. Influences |Chapter8.3
Protection Driver
State
SCD Failure no no no yes Table26 |Chapter10.5.11
FET Drain Source n.a. n.a. n.a. n.a. read out |Chapter10.5.12
Voltage Read out
FET Reverse Diode |n.a. n.a. n.a. n.a. read out |Chapter10.5.13
Forward Voltage
Read out
Overcurrent yes noss) yes no Table25 |Chapter9.4
Detection
Drain Source no no no n.a. read out |Chapter10.5.14
Measurement
Interface to uC Supervision
Input Pattern n.a. n.a. n.a. no Table 2571) | Chapter 8.3
Violation
Monitoring
Overload Digital yes noes) yes no Table 2976) | Chapter 10.5.16
Output Pins
(RBELTHR......)

o7 REZEFNIR, HIRIHEE. -
¢ MEMRBEILATLAE, BREBEISPISSIMIERRIEE; BTFARBMERI, 1/0 wOAXH,
n FIERRENZAEEINEE

76 FRT R 29PARBVERIER S,
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#*21 (%) vk
Diagnostic Availability in | Availability | Availability | Test of Failure Reference

Configurations7 |inreduced |with Diagnosis | Behavior

) operations7 | SOFF=low |Function

)

Configuration yes yes yes no LE Config |Chapter 10.5.17
Signature Invalid Flag
Configuration Time- | yes no no Lock77) Chapter 10.5.17
out
SPI Frame Error yes n.a. yes no W7s) Chapter 10.5.20
SPI Frame Time-out |yes n.a. yes no W7s) Chapter 10.5.20
SPI Window no no yes n.a. Table Chapter 10.5.20
Watchdog Time-out 2570)71)
CRC error yes n.a. yes no W7s) Chapter 10.5.20
(incoming data)
Invalid Address yes n.a. yes no W7s) Chapter 10.5.20
Access
10.1.1 BRIV TRIZH

RINASIEM A BHENEERNE, FrEEATEERETHNZEHANFRIFTIESLA TR, &
HENEBIZITIRAZAI, ERRSIMARMUEIRES. ERIITRE, BHECRBNMIEITAHER
HxT S, BERNEERA TAENKE, NELAXKREERF T ZAIRNEIRST T8,

10.1.2 BIRBFERIV TRV RATIEE

TEEMRIREEINT, EEZ2ERER. Eit, RSHZENSEETLIEE T, EBETF 1/0wOER, 3%
EXREI R EIPRE.

10.1.3 REXHRITHIZAIIEE
ARSEMERT, KSUSHRFHRLTHERS, ZRLHNSERATERETE, HI8MH

BRENEEER,
10.2 PRI S I8

TLE9180D-21QKARIEFHIRMIBIR B E RIEM, DSTIFIEREMLATE FizHIRTH A, Eit, KRS8
&R BT LU A N B EIMB R £ HIR A,

67 RETEFNIR, HILIHEE.

7 RYEREEMEAINH S

78 SPI-FRIRRSIFESERSEEREN
70 BEITRAIEES APCEUER X

71 E{EERER AR ThAE

Datasheet 63 Rev. 1.40
2024-02-22



%LBE?CROD-HQK Infineon

10.2.1 WEERRE

—> ERR 5| IFF MPEAR S A B FARIBER A ERX D HIET /9, Lhoh, FRMT BFREHE TR
SPLBEHHIRBIMIINATS. BXIFAER, HEHA% 1431 EME14.35,

BEENE

LENSERRABRNEINSKENFEE, XERETHEEENES. FIEFMHEEE LEZ ORed.
MRBEHAH BT RBRFFREM uC IR, NESIRERBERR.

+22 BEHHEER
Status Bit Name Warning Flag Description
Warning 0 No failure detected
1 Warning (failure detection configured as Warning)
HIRIRS

HIRRSE R RFTBINEINSEENEE, el fTAREENEIR. BhEBNBMEHEIR. FIBEFRMHTE
248 L #BE ORedo NRMIEHAH BT RIBRFFREM uCIFM, NERTERBR B

&23 BixE{ER
Status Bit Name Error Flag Description
Error 0 No failure detected
1 Error (failure detection configured as error, auto restart or
latched error)
§HIR5 | R

HMFETARBEREIR . “BHER " YEHIR N, NREVEKE, ERRSIFFEGCARET, W

REFETARE N BhER R IR, HEKEEKERETEKENEDIH, N ERRSIBNIGEI NG
BT, MBHEITAMENBIEHEIR", WARER ENA SIIHITE RIS ERR SIMB(LNEEF, ERR
it S HIBY BB SAFIETESS 4.7 EFhiEiA,

10.2.2 WEITHECE
TLE9180D-21QKIR MM ISITINGE: KIAFM,

XUTRRIPINEE, NMFHIEREBUBIMNRATEEEN, ATREEEZESHTLEI180D-21QKAHRIR, KUTHHE
TARAEE, FIEININNEXT. TRIENFFESRRT XM,

& 24 KETEEIRBEAR 79)

Bit Bit Name Description Output |Charge ERR Pin

Position Stages Pumps

7 sd_ot Overtemperature Shutdown LE Off (LE) Low (LE)

6 sd_ov_vs Overvoltage Vs Shutdown LE Active Low (LE)
(RBELTH......)

79 WNFSERBRERALERESHHERL, FEHAE 328
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24 () XErSEIRBEAR 9
Bit Bit Name Description Output |Charge ERR Pin
Position Stages Pumps
5 sd_ov_vdh Overvoltage VDHP Shutdownso) LE Off (LE) Low (LE)
4 sd_uv_cb Undervoltage CB Shutdown ARE Active Low (ARE)
3 sd_clk_fail Internal Clock Supervision Shutdowns) | ARE or LE |Active Low (ARE or
LE)
2 sd_ov_cp Overvoltage Charge Pump Shutdowns)
Overvoltage at pin CB LE Off (LE) Low (LE)
Overvoltage CH2-CL2 active CP2 off (LE) |Low (LE)
1 sd_cpl Overload at Path Vs Charge Pump Input|LE Off (LE) Low (LE)
0 sd_ddp_stuck |Digital Driving Path Output Violation LE Active Low (LE)

NI R B AR ENKETN. EERERINT, uCILNERTARITHREIZ. —MKiR, AJLUEEMEM
AREBEFETH. WNEENENRLRE, BNERTMRIKENESCRATEE.,

& 25 BETHERE
BitValue |Failure Behavior |Failure Register | Status Bitin SPI ERR Pin | Output Stages
Frame

00 W: Warning Set Warning flag High Not affected

01 ERR: Error Set Error flag Low Not affected

10 ARE: Auto Restart | Set Error flag Low All external FETs off
Error

11 LE: Latched Error79) | Set Error flag Low (LE) | All external FETs off

SMER FET BOZZRRAQNIE A RTECE Al RElE. MEFERERITAD N=MENERN: BEHBEFREIMND
MOSFET 54K H]. BifFH AR EMAYFHFS RS iiFH B REREMBVRE R R F. FENH
IR N B ERKMITH.

=26 R NIRRT HECE

Bit Value |Failure Behavior Failure Register | Status Bit in SPI Frame |ERR Pin |Output Stages

000 W: Warning Set Warning flag High Not affected

001 ERR: Error Set Error flag Low Not affected

010 ARE: Auto Restart Set Error flag Low All external FETs off

Error

011 LE: Latched Error79) | Set Error flag Low (LE) |All external FETs off

(RBETH......)

7 XNTFES5ERIREERXAEBESHEERN, BESRE13.25
s  1I[EVDHP XA ERCEH =

a1 MPERINAILLZ ARE B LE, BURTFHIERHFERIZEEY

82 EACBS|BIEESCH2-CL2id ER M & (1
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=26 () ERENNHEITHEE

Bit Value |Failure Behavior Failure Register | Status Bit in SPI Frame |ERR Pin |Output Stages

110 LE1: Latched Error79) | Set Error flag Low (LE) |Affected 2 FETs off

111 LE2: Latched Error79) | Set Error flag Low (LE) | Affected FET off

=N HBARREENHER N BohEBHSEFEEIRSINERIER N AR, NREIARE K LE, N

R Z MR = 120 6 2R A K BT SMEBFET o

=27 RAZABEEIXELNHRETHEE

Bit Value |Failure Behavior Failure Register | Status Bitin SPI Frame |ERRPin |Output Stages

00 W: Warning Set Warning flag High Not affected

01 ERR: Error Set Error flag Low Not affected

10 ARE: Auto Restart Set Error flag Low Affected high-side
Error FET off

11 LE: Latched Error7g) |Set Error flag Low (LE) |Affected high-side

FET off

$HH0 VDHP BYEEAL R R N AR FET SRR N 75 BB —EAFFRRIR AT Ao

28 VDHP Z[EH N FE{T HECE

Bit Value |Failure Behavior Failure Register | Status Bit in SPI Frame |ERR Pin |Output Stages

000 W: Warning Set Warning flag High Not affected

001 ERR: Error Set Error flag Low Not affected

010 ARE: Auto Restart Set Error flag Low All external FETs off
Error

110 ARE1: Auto Restart | Set Error flag Low All high-side FETSs off
Error

011 LE: Latched Error7g) |Set Error flag Low (LE) | All external FETs off

111 LE1: Latched Error79) | Set Error flag Low (LE) |All high-side FETs off

& 29 THHFRDH SIS HREITHEE

Bit Value |Failure Behavior Failure Register | Status Bit in SPI Frame |ERR Pin |Output Stages

0 ERR: Error Set Error flag Low Not affected

1 LE: Latched Error7g) |Set Error flag Low (LE) | All external FETs off

10.2.3 HITHRELRE

BIREAR AT FrEEIRBAIRILBHITHNE,

v WFSARBEEXNLKEREESNHRERN, BSHEIR2E
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10.2.4 BABRET INFE
KERT T MRIEsh28ICH O Rl miIZBEIT R ZBIX 5,

Fault occurance

ERR pin

|
|
|
|
|
|
|
|
ENA |
|

Warning Flag Clear on read

(SPI Status bit) | (SPI read out)

N \\h_\}\ \

Fault filter and
reaction time
15 NrFEES-RSHELRE
Fault |
— |

| |

. | |

ERR pi | |
| |
| |
| |

ENA | |
| |

Warning Fla !

ng Flag Clear on read Clear

(SPI Status bit) : )_’l (sPiread o )_"

|

Socsn \\\\\N\\N\\\\\\\\\\\\\\\\\
e AN \\ \\ N N N

| |
Fault filter and
reaction time
16 B e Bl -k AR ERE
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pnd \\\\\\\\\\\\\\\\\\\\I\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\N
B 17 I EEIR- BSRERE
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Fault occurance |

ERR pin

ENA

Error Flag
(SPI Status bit)

Clear on read
(SPI read out)

|
|
|
|
|
|
|
|
|

- I A\ N\

I AAMMIINnNn

Ry S TS TR TSN

| —n! s l

| | | ter | |

Fault filter and | " > |

reaction time '
text

& 19 KEFEEHNERHER - RSHELE

|
Fault occurance |
|

ERR pin

Error Flag
(SPI Status bit)

Clear on read
(SPI read out)

|
|
I
|
I
I
ENA |
|
|
|
1
L

IAAAANNNG

4
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
1

:<—>l<—>|
Fault filter and o
reaction time
20 RFEEMEREIR - KARERE
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| [ | | |
Fault occurance | (I | | |
| | 1 ) !
| I Il | I
_ I Il I I
ERR pin | [ | |
| [ | [ [
| | [ | |
I I [ I I
ENA | | | | |
| I | I I I
o | R
rror Flag Cl; d
(SPI Status bit) : | : : : - (s;T:::dr:::)
| [ | |
N 1 N
NN A L h ) : MO
Il I I I
1 | 1

S Is,sa

| : : : | : |
toa ENA tyear t
Fault filter and « pes

reaction time

B 21

B BB E IR - BRSHERE

s

| [

L
Fault occurance | || | |
] | [ | |
| [
| . -1
ERR pin | ||
| | || | |
| | | | |
| | | | |
ENA | | | | |
| | | | |
| | | |
Error Flag | | | | Clear on read
(SPI Status bit) | | | | (SPI read out)
| | | |
| | |
| | |
| |
| |

o || ENAtg | I
Fault filter and Fault filter and

reaction time”' reaction time”’

n Dependent on the diagnostic function the ERR pin might be set or not. It is recommended that uC shall not process the data of
the ERR pin in this case. ENA low time shall be greater than tclear and the maximum configured fault filter time including the fault
reaction time,

B 22
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Fault occurance |

ERR pin

ENA

Error Flag

1
|
|
|
|
|
|
|
|
|
|
|
(SPI Status bit) :

[ tresiom

s Q\ \ﬁ\ \“&X\ \\\&\\\i\\\

reaction time"! reaction time”!

I
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|

e e b e -

b = e e -

"'short Circuit will only detected if external FET is turned on.

v

& 23 2 sCD W FEBEFRIR - KARERE

10.3 T IhEE

NFLReHSERHSRATEMEAXNISHIIRESMR T BTG, BE, RALETHEE, FIMMRER
N RIRST, NHE. ’é’l\ﬂﬁg‘ﬂ’]ﬁﬁm ERFARNBER T IETRAEFER. BRREEES
WEXTHIT. HFR2FER, FE2/NNEANSPIRSREBERER. #ANREFFINFAEERES
13.9 EFEIR, —RREHE—TBEKR. BERAER XS TER. ZEMEERN 1.

& 30 BHINEEMSPIFEREH

Reg. |Bit |BitName Self-test Description Priority |Reference

1 7 st_uv_vcc Self-test of VCC check will be initiated 1 Chapter 10.5.5.2

1 6 st_scd_hs Self-test of SCD at high-side will be initiated 2 Chapter 10.5.11.2

1 5 st_scd_ls Self-test of SCD at low-side will be initiated 3 Chapter 10.5.11.2

1 4 Res Reserved - -

1 3 Res Reserved - -

1 2 st_hs Drain source voltage measurement of 5 Chapter 10.5.14
external high-side FETs

1 1 st_ls Drain source voltage measurement of external low- |6 Chapter 10.5.14
side FETs

1 0 Res Reserved - -

2 7 Res Reserved - -

2 4 en_op2_gt2 |Self-test of CSA2 gain test high voltage VSSC_GTIHV |3 Chapter9.5.1
with gain register op2gain2

(RBELTR......)
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#* 30 () BRINENSPIFFSRER
Reg. |Bit |BitName Self-test Description Priority |Reference
2 3 en_op2_gtl |Self-test of CSA2 gain test low voltage VSSC_GTILV |4 Chapter9.5.1
with gain register op2gainl
2 2 en_opl_gt2 |Self-test of CSA1 gain test high voltage VSSC_GTIHV |5 Chapter9.5.1
with gain register oplgain2
2 1 en_opl_gtl |Self-test of CSA1 gain test low voltage VSSC_GTILV |6 Chapter9.5.1
with gain register oplgainl
2 0 en_vreg_op |Self-test of CSA and VRO power supplies 7 Chapter9.5.2
31 BRIhEEM ST R
Bit Name Description Output Stages |Charge Pumps |CSAs
st_uv_vcc Self-test of VCC Active Active Active
st_scd_hs Self-test of SCD at high-side Active Active Active
st_scd_ls Self-test of SCD at low-side Active Active Active
st_hs Drain source voltage measurement of Active Active Active
external high-side FETs
st_ls Drain source voltage measurement of Active Active Active
external low-side FETs
en_op2_gt2 |Self-test of CSA2 gain test high voltage Active Active Affected
VSSC_GTIHV with gain register op2gain2 CSA Off
en_op2_gtl |Self-test of CSA2 gain test low voltage Active Active Affected
VSSC_GTILV with gain register op2gainl CSA Off
en_opl_gt2 |Self-test of CSA1 gain test high voltage Active Active Affected
VSSC_GTIHV with gain register oplgain2 CSA Off
en_opl_stl |Self-test of CSAL gain test low voltage Active Active Affected
VSSC_GTILV with gain register oplgainl CSA Off
en_vreg_op |Self-test of CSA and VRO power supplies | Active Active Active
10.4 LIMP IhgE

EREERT, BMENERYETRLEHONEIKIE, RIFENERNIRNENNATEERER, BT
BEIRIt TEAMPEH AT REM . nC B IUREIFTLEI180D-21QKIE B NI TR XY uC HIREE—
FITERER, A ENGEMRIEEIEFICE FHRITIR. TEREEITIEER T EIZHIG T HIKE
RREITH. ZEMPFHFHBIESTERIEHER, FERIESEWAERES HILFAHREBNESE
WS, FEERION. =iNE HEBAREIRE A6 R R SRR RS,

10.5 A SRR
NI ¥ 4B T TLE9180D-21QKAYIZ BT F{RIFTHAE,
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10.5.1 Vs [ s

Vs BB ER B 5T ()\rﬂl_l_hl)”) o BME. 1RERMNARKEEE R LUEI SPIAITIRAE, BRTEER
REEEEM. HWEETAMXEEETRTE. XETRKITAREE APEEIR.

BF1F2Err_sd BRI EVs T ZFZESErr_e N3FA2B T 5| BIvsRb B = A EH M,
Eoh, VS BETFEE S Fesres_vsH HA@T SPIIREL,

10.5.1.1 SPIFEREN Vs KizE &
S E BRI,

& 32 vs 3 E = ERE

Bit Name Bit Value Overvoltage Threshold Vs |Bit Value Overvoltage Threshold Vs

tl_ov_vs 0000 (default) |18.00V 1000 4391V
0001 20.13V 1001 48.18V
0010 24.09V 1010 50.01V
0011 28.05V 1011 52.14V
0100 32.02V 1100 53.97V
0101 34.15V 1101 56.11V
0110 35.98V 1110 57.94V
0111 39.95V 1111 50.77V

REEER AEE,

=33 Vs R [EH{EHRE

Bit Name Bit Value Undervoltage Threshold Vs |BitValue Undervoltage Threshold Vs

tl_uv_vs 0000 4.88V 1000 7.32V
0001 5.18V 1001 7.62V
0010 5.49V 1010 7.93V
0011 5.79V 1011 8.23V
0100 6.10V 1100 8.54V
0101 6.40V 1101 8.84V
0110 6.71V 1110 9.15V
0111 (default) |7.01V 1111 9.45V

)\}_*DJ\_ /u\/&ﬁjlﬁ]__‘-l’/{ﬂﬂgo
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=34 VS UV/OViE BT B4R T2

Bit Name Bit Value Filter Time Bit Value Filter Time
f_uv_vs & 00 (default OV) |10 ps 10 50 ps
fov_vs 01 (default UV) |25 us 11 100 ps
10.5.2 VDHPHEE[E LS

EHRNER, BENBERYETERNEREERHNAT/DE, VDHP 5IHIBEBESREN (KREMEDER
) o HE. EIRRNMAEEEE ] LUEE SPIAE, VDHP I ERNEFmFER I MIRETT ot el LUAZE,
HIHIESIRAE 28,

BT EEEMZIN, FIGETRAIERE BIFMENEEXE) , BFRuc kHES, KRFSIH
VDHP 2RI BE R £ T RARE BEM. BIEITAMKETFERIE, XEHEEENPIESEIR. RERIRE
£, MEEHBER. ERENAS, 51 voHP M EXHTEL, EXMERT, JLUBELESE
1EIL T EY SPI S Fd & X #f VDHP,

B1FERErr_sd 5K Td EVDHP X BT 17 28Err_e (1A 10T 5 | BIVDHPAL B9 7 [EFD S EAE T,

Itt5h, VDHP BBIETEETEST 1F2sres_vdhA H B @12 SPIIEEY,

10.5.2.1 SPIZTZ2REAVDHP HisEE

I EFER LA,
&35 VDHP S EBIERIZER
Bit Name Bit Value OV Threshold VDHP Bit Value OV Threshold VDHP
tl_ov_vdh 0000 18.00V 1000 50.01V
0001 20.13V 1001 5397V
0010 24.09V 1010 (default) |56.11V
0011 28.05V 1011 57.94V
0100 32.02V 1100 60.07V
0101 35.98V 1101 64.95V
0110 39.95V 1110 70.14V
0111 48.18V 1111 75.02V
RIEBRER LA,
& 36 VDHP R [EBIESRIER
Bit Name Bit Value UV Threshold VDHP Bit Value UV Threshold VDHP
tl_uv_vdh 0000 (default) |3.96 V 1000 10.98V
0001 488V 1001 11.89V
0010 5.49V 1010 18.00V
(REBE&THR......)
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=36 (%) VDHP REB{ERER
Bit Name Bit Value UV Threshold VDHP Bit Value UV Threshold VDHP
0011 6.10V 1011 20.13V
0100 7.01V 1100 21.96V
0101 7.93V 1101 29.88V
0110 9.15V 1110 35.07V
0111 10.06V 1111 39.95V

RENZEIR RSB A LAEE,

37 VDHP UV/OViE BT B4Rz R

Bit Name Bit Value Filter Time Bit Value Filter Time
f_uv_vdh & 00 (default OV) | 10 us 10 50 us
f_ov_vdh 01 (default UV) |25 ps 11 100 ps
10.5.2.2 VDHP 33 [E4:M LD

£ VDHP 5|H0 £, BILATEECE PBUEEIMSERN, #RA 48V AERERN, WR VDHP B EEHE
Viorowo BB R 2 SIS, FBTRIER 1 I BRI Vew , FESIH ERR BB AR, MEBER 2 W=
R, Wit RRE BT EE_MERB. EXMERLT, FENHITET5%M SR, A
BERSHELEFBARONE R E, —B VDHP BEETFHE, BER 2 EWHE, BAR 1 HHBER
Bxigin, FESIMERRIEBINE. MEETH. IEHEEMRERTEEEEN.

9NR VDHP BBEMRE R LD BEMUT, WHTFBAER 2 BASRNEFE, IfENEISI# cB *HBFERE,
B 1F28Err_e 11 6 RRTES Bl VDHP RCTNE 48 v fa HRpEIT [Eo

10.5.3 BT R 4S5

AR 1ML EEES I B (BHERRER) ARI KR, CSANEREANEEREREZEDSI
Bl CB RARVE MR A2, MK ESE4RY CB FBIREBERATLEI180D-21QK ST IEATT 9 A K IMNER FET B9
EHiEEl, BRIBHANBRZEER, BUCWEERET. RECBIMNMRE. 1RERNAEESEREA
B SPIE T,

tesh, EERE T RE. SEMIHE KM, LUBGRIME FET Mk HIRAIA M BRI, 1T 0K
HEARTE. REXEEREENESDNERFIR, SEXMKIEE HBIERER.

B 1FERErr_sd 4R RRIECBX MM ZFF23Er_i_1 1l 6 AT 5|8 CB IR EBEMM,

Itk4h, CB EBIETFETE S Fesres_cbHP HAIIEI SPIIEEY,

TLE9180D-21QKIRMH T BB 3R 2 BS EFAS # kb, XETEERAE. FHNBTIES 10532 5,

Datasheet 75 Rev. 1.40
2024-02-22



TLE9180D-21QK

TLES: Infineon

10.5.3.1 SPI FERER cB REKITEH

RESER LIEE,

& 38 CB XERERER

Bit Name Bit Value Undervoltage Threshold CB | Bit Value Undervoltage Threshold CB

tl_uv_cb 0000 7.01V 1000 8.84V
0001 7.24V 1001 (default) {9.07V
0010 147V 1010 9.30V
0011 7.70V 1011 9.53V
0100 7.93V 1100 9.76V
0101 8.16V 1101 9.99V
0110 8.39V 1110 10.22V
0111 8.61V 1111 10.44V

RIE &R AT B AT LUFEE,

=39 CB UVIEM B Bl 4RIE TR
Bit Name Bit Value Filter Time Bit Value Filter Time
f_uv_cb 00 (default) 10 us 10 50 us

01 25 s 11 100 pus
10.5.3.2 BRI FH M E

M BRERSEEEHRF. BTFRERIR, JH Vs NI cP1 2XFBERMEE R,

S E CP2 X iF CP2, {BIaHAMPEITHRAIREN, Bid ENA BN FEMBUERAER 2 EH4EN. W
RMBSE cP2, NARBIGHITETIER 95% NHTHHIR(E, FETERASRENESAE FERS
RIE. tNRBAREA, WBEECUZREER,

FRB 3 &AM B AV N E BB IR BB RSB 79 Vis< 28 V MViowes Vors 28 Vo

PHS HICP1 THRERR, #FHERESHE16.3.5 %,

BF23Err_sd {1 RN Z vs (BRERBAN) K&, FFesEr_i_2 (43R EHCPIAII EiCP2,
5|6 CB F1S(HP (CH2 - CL2) RIS RN E], BFHiFEIR, CB 5| LA ERXABRERMBE LK,
CH2-CL2 E=XHF CP2, BRIHRIMAREESIRT. B ENA BN FEMBUERRER 2 EHEN,
MRCMENSE CP2, MARBIGHITETIES 95% WETEHIR(E, HETRERASRRNEZIHEFER
RIEo

7 28Err_sd {iI 2 R 5|M) CB A/ 51/ (CH2 - CL2) &bid &,

10.5.4 =S AR RBELKS

SMEREmLE A SRHIER R E NIRRT SUHEANTEMRN, i, MREFETHERENDEFDE
HERHIR, IMNIBAFET REIRP, FESEHNEGMERN, SUEHBERE
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TﬁLBE?CISOD-ZIQK Infineon

EBERES B BHx b 1TIEYE, SE S| SHx, MRBUEAERBNBERTENHE, WSERE
A RN EIRE, SRR ABREMERIREZ. FIFENBRIZFERIN, SWNEERIET,
SMER =L R A SRR E i A RSN ERFETRVIE KRB RS & BEIT AR E A AIECE, AR
WNELSE, WERRSIMEMANRET, FESTHEABEMUNE(N. F-IRREA, FAERHE
MEREENIRS. EEMFEE N EAEAR, BT ENARITEL, NMREAE-IR, WEEETSSHT
EEEITRRIRE R R ERERLHERN. INFEAE PR FHSERNA R ENFA,

BATRA TR ENX FRREENRIMBEPARR, MRERTEX TNEIEE, ERRSIBEENLR
BT, HAEBRAR 2 BENERGTER, ETAREUFAZENL

BFEREr_i_2 U7, (U6MASKRTCMETESRMEF, 2. IR EIREBESRM-

10.5.4.1 5B sHx & f1 ER AL R B A 280 E4T

L3I SHx HMEHEEREN, SUETERBIRIEETH, IMEENTEAIURKEPERER
B EIS TR 1 VIBSIHE M BB RS B2 ViBS2, FBFEIR 1Mt EBEX R F 5 cB B E, B
fAr2R2 Mt BB RS N 5 BICH2 15 |BICL2 Z BRI E D B, WIRSUEFERBENBHSTEXETE
BAEABERSHE, WM ZESAEFTERE. ARREEL TEUETERTNEEETHUTE
FRE. BEARNAEHEE. SREPERESLNEE. SHx ARBRENR/NBERFFSMNE, UkS
R RFTHEIRIZAIAEMINGREME, WMFETHEZIFE, BRAR X,

10.5.4.2 EIDE B A UVETIE SPIE &

RIERESE AT LA,

x40 BOEABRB R EIRRNERER
Bit Name Bit Value Filter Time Bit Value Filter Time
f_uv_bs 00 1lus 10 (default) 5us
01 3us 11 10 ps
10.5.5 vce 15
AT HRESKENRSATEN, TLE9180D-21QK IR VvCC 10E, VCC BERBREN T X, HERFIRE

B, BTLANATF33VE 5V RFRR, MRATFERFHBLN, WAILUGHEHER, vce ElaEEITH
A&,

VCC EMMVEEITARRENES. #Hix. BNEBMBIF. FRTINERETHZIN, vCC ENERT LUK
& APC 5|fill, FEYIBRINEERVAUEIFBIESNE 12 &,

B 17 28Err_e {545k vCC 5| RV ERI R E.
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TﬁLBE?CISOD-ZIQK Infineon

59, VCC BEEMETESF2sres_vecH Hr@II SPIIEREY,

10.5.5.1 SPIFEFERVCC KIzEE
R R FE S R A A AT LU 2,

x4 VCC IR ERIR R

Bit Name Bit Value Filter Time Bit Value Filter Time
f_uv_vcc & 00 10 us 10 50 us
fLov_vec 01 (default)  |25us 11 100 ps

REMIERER LI,

x4 vce RERERER

Bit Name Bit Value Threshold Level Bit Value Threshold Level

tl_uv_vcc & 00 Reserved 10 10% of initialized sys. supply
tl_ov_vee 01 (default)  |4% of initialized sys. supply |11 Reserved

10.5.5.2 vce B IhaEE

ATHRENESTIE, AILOHITVCC B, MRBE, BEEERRNENREINEEREET, i
MBYEBEBFETF veC RIERNETF, AtbSHIvee RE. “IEMRBRAIA REIRERE veC B,
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%LBE?CROD-HQK Infineon

Normal Operation |
-

Mode !
Reset with ENA

Recommendation : A
VCC failure behavior to be configured as LE /ARE/ERR
"with VCC failure behavior as W ERR _N will not be set.

Sequence: Exit Self Test mode

‘ Sequence: Enter Self Test mode

¢ A

Bit st_uv_vcc set in Sel _st_1"
(addr.: 0x35; bit 7)

Reset with ENA

Y

Wait > max. filter time UV vCC ? Bit st_uv_vcc reset in Sel_st_1 Bit st_scd_hs setin Sel_st_1"
(addr.: 0x35; bit 7) (addr.: 0x35; bit 6)

A

No: VCC undervoltage not working

Pin ERR_N=Low?

-

Readout Register External
Errors (addr.: 0x45; bit 4)

uC

\
UV detection of pin VCC not
working
Perform further investigation

routine

Bit err_uv_vcc set?

Yes: test successful

- Pin ENA and SOFF _N shall be high during complete self -test. Qutput stages will follow the input pattern at the pins IHx and ILx and will react according to the
configured fault reaction .
2 Max. filter time includes configured filter plus oscillator tolerances and fault reaction time , e.g. 100ps * 23% + 500ns = 123,5ps.

G

= 24 HEVCC R ER IR

10.5.6 B ER R U5 1F

R Z R i@ d F SR i 1# TR (I5E (0, {53 AI1FRRIESIFIVCC 35| fvs b BIFR I
BEEXEYS. URBTVsBEIRMAERFHRER, WASHMUIAEN. BRISEREBARE
VCCEBEIZE Il, HMIEITTHRBMER. U4U3f(2is~AE BERKETHNNIFBE, {iI0 Y%
FEITRRBIEHEIR, BIET INHSIHEMHERRE, XMER TARIGET ENA 5| IE (i,

10.5.7 NI CLK Y5
R EARE S R A, DEEERE, REMMaB U AIND FET A% F, ZHESMERS
ITESIZA L,

B fraskrr_sd i 3 RN BRI SR E
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TﬁLBE?CISOD-ZIQK Infineon

10.5.8 753 FE 2 T D =< B

TLE9180D-21QKEEFBE KRN, MR EEASISTAREEEHE, WKERHFNKE N, TR R
NMHAEE, A, NREBEBLIDEXETRE, NAERMEAMBEREMIIFRANESMXA, FA
5|81 ERR BN NEEF, T EXEEEREER.

%T%EEIT sd 1_L71EET:L_/11119€|—F|-) 3.r7_%§5er{_L7L_/m1‘_uJ”|Jo SPI>|kuﬁ?:ux*%ﬁ*%#h?&%ﬂL#E%ﬁE?ﬁﬂ%
RUBPEITA (SPIRBITS IR SPIRSITSE &

SNRBILT R KETIQN, CB5IHIBYVIREKLEBIRIZFZBALE.

10.5.8.1 SPI FE B ME &
RN AT AT RS,

=43 R A R {E K
Bit Name Bit Value Overtemperature Bit Value Overtemperature
Threshold Threshold
tl_ot_w 000 160°C 100 (default) |140°C
001 155°C 101 135°C
010 150°C 110 130°C
011 145°C 111 125°C

10.5.8.2 = R EY
SPIZEXT R E B] LUITEME X SPIZ 231245 LSB TTread_stepiEY,

ST AR MERBRENFAERER, FEILaLURES MatHReVEE, ERABHTFIE KR ESH
TIRR. MECERNEFMIIEREBITRENG, FEFF Ims FRITE—REEIR ﬁﬂ%l"_ﬁﬁ%ﬂ
PWM R E N HANEEREAS, NWRAZEMHNREAFEE—EREERL, TREANBEER
EHIMNBRESIREN, NNRELRRSEIRT T AT EERNIN X ETRIE XS,

MELLEREFMETER Atemp_lsl. temp_ls2. temp_ls3. temp_hsl. temp_hs2BZFF23H Ftemp_hs3,

10.5.9 mH RS R 5

Kopesimt Rk RIRNEEIRMEER, RSN EohaHRIIERIEIT, HEBWNG AL R ZE8E
SRERRIR, IR RASIMNBET5ET BRHEANAXZEHITILR. NIRBFERA—, Kl
EUE&Bﬂo

B1FESErr_osf 1L 7 B 2 "Ri-ARE T WH R R IRHFE,

10.5.10 HFEehrg iR IsiT

?5(-?—9[33&%11”’“?;EEE?%EEEMﬁHjé&ﬂ’ﬂi&—?—ﬁ%iluEI’\JEﬁ?JH:H%%o BIEHFRBES BN FHESTES L
EEFINES ZEHRER.
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%LBE?CROD-HQK Infineon

B fFERErr_sd (LORTIFIREERIZHIK

10.5.11 XGREHEM - scp

IXTh IC ITHRIBVINERIZ N B AE (FET) STRFEERISIE, fZERIQMI SCD i@iZ @M VDHXVDHP-SHx FI SHx-
SIxZBINEBEE, HSHEIZBEBRTHITILR, FMEIMB MOSFET BURIREBE. BN TIERTEHSE
ERNERE. BE. SR EFEREE LU NREE T EERE, SIMNEERMABIETAEEIAZE, #1518
BAR 26, IRTEIMB FET LR FEL SCD JERKBYE)A SCD 2T B)fER H=EESEE, NASIMEIFEERS,
RESGERNEZINEFERBFINRE, FEREQN AT LUETT,

HFIFERErr_scd 1L 7 =L 2 RIMNEB FET RERE R,

| s
ILx | I
I I
| I lNormaI behavior
GLx | | | Latched error
I I I
I Short Circtlit I
SCD threhold I l l
Vng'X | i Normal behavior |
I I |
I |
o I
Error Flag (SPI Status bit) I I
I« pla——
| tSCDblank | tSCDfilter |
25 £ 320 %0 HH 4% 3 BE U B o

10.5.11.1 SPISEE scpD BEREEE

SMEHAN SCD BERGNYARE, EEET80 FARGREE R BEKTE. NBESHMNELERSE.
PN E R BT B B e E BT S MAIFETAESR, MR (& OxEE IS 8CE e, FEit, 2
WG EERERREE, BB RALERFES SRR,

BEX RS TR N AEREKT, RAMTF WBETEEREREN,

=44 BiNA scp FEKFE
Bit Name Bit Value Short Circuit Threshold Level
sc_Xs_X 0x01 11.7mV
0x02 23.4mV
(REETHR......)

83 E.g.:tSCDf=2.0 ps; tSCDb = 1.0 us; fPWM =20 kHz; tFETonw/0SCD < tSCDx;
D.C.FETonw/0oSC < tFETonw/oSCD/tPWM = 3.0 us/(1/(20 kHz) = 6.0%
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TLE9180D-21QK

Brxic
xKa4 (£8) B scp BEKF
Bit Name Bit Value Short Circuit Threshold Level
OxXX 11.7 mV*X
0x1A (default) |304 mV
OXTE 1472V
OXTF >1.472 Vs4)
B LAJAEE SCD JEK A ERRAY(E]
& 45 SCD 5 BB ]
Bit Name Bit Value Filter Time
f_fi_scd 00 1.25us
01 2.0 s
10 (default) 3.8 s
11 5.8 us
=46 SCD jH S B ja]
Bit Name Bit Value Blank Time
f_bl_scd 000 0.7 ps
001 1.0 us
010 1.5us
011 (default) |2 pus
100 3.5us
101 5us
110 10 us
111 15 pus
10.5.11.2 SCD B IhEE

afineon

A LU SCD ThEE. SNR B SCD miitiaE, NINETE SCD iix BRI N IR FEINEE BEBF, BEK
TETFRAARERQMKTE, FHbAPe e, NRKETHEE SR BERHBEEIR, R

EECEB SCD @i, HEERRSIMAREMHERAWEMIEL, WEBRENEFRAIRIETIRE, Bt
SCD {RIBHEE SCD LEIRZBZMIABMNEE, LERIBNERTE NS 728, R SCD BHREERNIT, BiX
HEESIMETE SCD LS BHBY /9 0x80, 7E SCD HS BHuBY A 0x7F, MIRIALLIREHZIETEIRIE. HIAUERE

SAIABERE BRI BN, BINEERNBRFYIPRFSIH ENA R FEETE,

s NZFH OXTF I AR
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TLE9180D-21QK
BrIxIC

infineon

Normal Operation

-

ADC result > SCD
threshold ?*

Set ERR_N=Low, bit
err_scd_hsX and 0x7F into reg.
dsm_hsX

No: short circuit detection not
working as specified

\d
Readout register

Err_scd (addr.: 0x47) and
dsm_hsX (addr.: 0x51 ... 0x53)

in ERR_N=Lo’
and
bit err_scd_hsX set

as specified

No: short circuit
detection not working

Mode |
Reset with ENA
Recommendation : A
SCD failure behavior to be configured as LE /ARE/ERR
Ywith SCD failure behavior as W ERR _N will not be set
Sequence: Enter Self Test mode Sequence: Exit Self Test mode
v \
Bit st_scd_hs set in Sel_st_1"? -
(addr.: 0x35; bit 6)
Bit st_scd_hs reset in Sel_st_1
\ J (addr.: 0x35; bit 6)
Set pin IH1_N ... IH3_N to low”
+ Wait: SCD blanking & filter time
Start of drain source voltage
measurement of activated high -
side FET
Set pin IHx_N to high
Write results to registers y
Dsm_hsX of affected high -side ]
FETs
TLE9180

uC

-
Bl

Reset with ENA

Y

Bit st_scd_lIs set in Sel_st_1"
(addr.: 0x35; bit 5)

Short circuit detecion not
working as specified
Perform further investigation
routine

'y

and
SM_hsX=0x7E

Yes: test successful

" Pin ENA and SOFF _N shall be high during complete self -test. Output stages will follow the input pattern at the pins IHx and ILx .
2. Before setii ng the bit ENA reset is recommended to exclude ERR pin is set due to another error detection

: Qutput stage will turn on external FET ; ILx shall be set to low during complete self test sequence . It is assumed that bridge failure test has been performed and
external FETs have no short before executing self -test SCD HS.

o, Input of ADC Is connected to an internal reference voltage source which is higher than the SCD threshold

=] 26

Datasheet
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%LEE?CROD-HQK Infineon

Normal Operation. g
Mode

Sequence: Enter Self Test mode Sequence: Exit Self Test mode

!

Bit st_scd_ Is set in Sel_st_11I

(addr.:0x35; bit5) Bit st_scd_ Is reset in Sel st_1
(addr.:0x35; bit5)

!

Set pin IL1 ... IL3 to higi’ Set pin ILx to low

| Wait: SCD blanking, fiker time A

Start of drain source voltage

measurement of activated low
side FETs TLES180
\
Write results to registers C
Dsm_ IsX of affected low side M
FETs

{

Readout register dsm IsX
(addr.:0x4 E ...0x50)

Value Dsm_IsX = Yes: test successful -

0x80

No: ADC not working as specified

Short circuit detecion not
working as specified
Perform further investigation
routine

. Pin ENA and SOFF_N shall be high during complete self-test. Qutput stages will follow the input pattem at the pins IHx and ILx.
. Output stage will turn on external FET; IHx_N shall be set to high during complete self-test sequence. It is assumed that bridge failure test has
been performed and external FETs have no short before executing selftest SCD LS.

27 Epopshizy onlenaki:Zcd T2

FERS A A EE 2 N A IR IE B IE TRV R TIH. AR A A RES{E oxEE H B R MBYIMNBFETRIE,
M BB R H R ISR S B ZIHA SN EURERR . TELETHERE], BRARFMNRREINBZ R MMFETHIRR.
BEEFHEEEE 28,
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%LBE?CROD-HQK Infineon

Normal Operation |
Mode

Set pin IHx_N to high Reset with ENA
and ILx to low

v t

Send 0xEE to register sc_Is_1 " Send application relevant SCD
(addr.: 0x25) threshold to register sc _Is_1
(addr.: 0x25)

A ?

Set pin IL1 to high? Set pin IL1 to low

Wait: SCD blanking & filter time A

uC

Pin ERR_N=Low
and

bit err_scd_Is1 set

nd LS FET 1 off®)

Yes: test successful

Y

No

Short circuit detecion not
working as specified
Perform further investigation
routine

Y Other output stages can be tested as well , registers sc_Xs_X and driven input pin IHx and ILx have to be driven accordingly .
2. High-side input pin IHX has to be set to low .
3J: Assumed failure configuration of SCD is latched error , other fault reaction of ARE , W and ERR differs .

& 28 IERETIRI N E RN R 5

10.5.12 FET iR BB [EIREX

AIREXIMNER FET IRIREBE. MIMKRIXZFFASPHESRICMFET EMERE, WIRFETHATIS, NWEFEKEEA
FETH T — S BB RFMEEIFFSRF. URSBEALEHEBISPIEAREMEAECNEEE, N
¥ 0x80 EANFFER. =i MRINFETRBERIHRIC. SiMEM.

XY pc Ao BMISEX Y el FREREX AT iaat, A NHITFETRIREEIRE,

MELERFMEERZ Ndsm_[s1. dsm_ls2. dsm_ls3. dsm_hsl. dsm_hs2 Fldsm_hs3B9ZF 788+,

10.5.13 FETR A _IREIE R BEIEE

AT LASEENIMER FET BUFET IR EIERBE, HIRIXE RSP KIQMFETA R _EMERE, FET AA0UE
SPIH{TIRIC. ER—*FMHHEAFETH T—1 XA, EXNEEERKEENZSER, FEEREEHL
MHEFMERFEFST, NRSEREAEHEBISPIEEARMILENBIEZE, ox7F BHEANFEES,
MERFEE T 4RIz,
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TﬁLEE?CISOD-ZIQK Infineon

SFEE N2 A I E LB ENE R YK, SBfEBFETREERNRIE. SMEM K.
FETR MR EBEEENSZIRE, IEY uc BBEMSEXAYEsAEFEX Y EIE T 800 ns (BREY(E 400 ns)
BN A NHIT, BEHE 16.3.7 = ME16.3.8%,

MELERFMEERZIRIM Is1. Rdm_[s2. Rdm_Is3. Rdm_hsl. Rdm_hs2 #lRdm_hs3 B9ZFZ28H,

10.5.14 SMER FET NIRIREBEIE

EBERRNT, ATLUNESMNS FET RURIREE. HNEERTNTRLU, —TRATHRESAFETNE, »—
TRTRERL, ERNAESUBESNFAEREEE. NRBHNEK, BIKHAING FET, 1NERF
REER, BRAKETER.

MBLERFMEERZ Ndsm_[s1. dsm_Is2. dsm_ls3. dsm_hsl. dsm_hs2 #ldsm_hs389ZFeeH

10.5.15 MAREN ST

BER B ERSIR A B ISISThAE, AT REICHBL R EEER TSRS, T TSNHE
B/NEH B TR MSER Bt al, & RME SR TSR, EERaTLLET SPIBEEHRIET
Ho NBREE, AIMUAERBSEXTERBNMERIET, N, NBEAMEA X I ZErEA3|
MIEEE—E, HEERRNBERMERAERFEXNE, MESHESE,

B 1F2sErr_indiag {7 B 2 RRALE T HEFHISEX AT ELER.

10.5.16 Hrm S| B H

HFah AR BEMERERIF, MREP—TREER, HHERGHT, TRBRSFESIBHR
B, IRERRAEBRFMAYSIH, NISIHIERRFEMNRBT, BFEDELSIH, LIFER ENA KT
B, MRIREIERICHRETHEEERIN TEAIEN, WHRBAXHAFREINGFET, BATXH,
Bt s B HRMTHEERIR, FIBIESHSE 16.3.6 Bo

B fFasErr_outp il 4 I 0 RREF i 5 RIFE R,

10.5.17 BoE IR
S RBERANEESERMNNIE. BERYERE, RESERIEET CRCHITIRE,

[t

10.5.17.1 BEZTR T

FIEFRIE. BRI BR. HRNT2XAEINT, BER CRCREMEEFTFHH. 5ms AT
—R CRCHLE, WMRITEHR CRCEFNEREEZZR AL, N SPIRSITSHEEBRITSIHREE,
HEEBEEEAN CRCEZFHRRIME. INMER, SPUASITENEERRITERNEN, WRE
M CRC thR, ERRSIBNGENL, MHERBXH, NTEREESETHER, 1IC B AESEH
B9 CRC B|HFF RN ET R NENEERFT PRI HER.
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%E?Cmon-leK Infineon

INH TR E (DG B E A E,

X8+ 0°%A7 + 1°X"6 + 0°X"5 + 0XM4 4 %73 + 1x"2 + 0%™M + X0
’7 Bit7 [ Bit 6 4—?— Bit5 [« Bit4 | Bit3 w—(fﬁ Bit2 —Cfv Bit1 Bit 0 A—?A—
3 -
29 CRC BUFFEH

KACRC (BIFILE) AR AT 8+xM6+xM3+xM2+1#1T1HE,

= a1 REHER

Status Bit Name Flag Status Description

Config Valid 0 Configuration signature invalid
1 Configuration signature valid

FREREXT, KEMBEAR. NRITEHNEEECRC 5 u/C AENREEE R F T ALE, MNHEAL
conf_sig_invalid fIfrEHBIZEE L. Ftb, BRIERQMEIEEZERY, TN uC ATLUEE SPIEFMAIZE R
F1,

10.5.17.2 Ao EiEey

HOEE BRI BTN 100 ms EBTES. Y INHSIHBUNSETEKIE— N ERNSPERESHSE, i
ERTEE IR, WIR uC MARRIXEMNEER R, HEENSEIEREEN, NN, UEREERMSP
RETEMITEHRFRIGE M. REET INHRITEZ 8BS (A BB,

10.5.18 EHIFFRIREEN

IS ERAZIEP, FRaEMER. SMNSERBEET N RRNEIERE, S SESEMN 11
SR AWML RF BT, TREA, MRS HIFHEISNRIERE 16 MTEEBERLK, NEHSE
BTGB (L, YME 2 PSR, 7 16 MHERE, BHS TSNS HS (L,
BERSer IR R SERET L.

10.5.19 RENEIRE

ZRGEM T — MRV IAIRIELNRE, MURIPFAEBRSIN AR TR IRASZRIR N, 2003 KRS
FINEEREH. ERINEEIRSHL. B RAMEE oK (UAE MILESEI,

10.5.20 SPHES IR

NTRUMLLBSPIHBE, FEHRHITZMHEFIZH. &1 SPIBEESF:s SPHBEEMEEERIZTEEER
O, ¥MEIAY SPI MBS EE1R. SPIEBEY. SPICRC 1R Lxg it M5 MY # T2 B s EH TR ST
ESPI-Error PRE B0

BETZTLTM. SPIBOEI 1HMEEBIEAL SPIURSIFENEIRITS. FBIESHE 14315,
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+as SPI SHIREER

Status Bit Name Flag Status Description

SPI-Error 0 No failure in register SPI Communication and Configuration Errors
1 SPI Communication failure detected

10.5.20.1 SPI M=

THRER IO EE CSN BT RO CSN By EFHE Z B2 S IR EIIGEF 24 NS #h EFHAR 24 MR REEG. W
REFAEFT 24, WERREF. RENERZREIUMIE<HIEER, T T E8UEERE, FEE
BALF fFas PRVEHRR BR T,

10.5.20.2 SPI i B A

BRT Mt ER3s 29, milGizhif B S BAIIhEE, WNR CSN B EFRRE KRBTSR, MSME SPl &t
TTETE8 M CSN TREAF IR, TNRTE 24 NI EHEARNRULE] CSN _EFE tspiimeon BY , T PR IFVIRESARE
SPI-Error B4 &\l

10.5.20.3 SPIEFOEI 1

BOENANENRIRERATEM, FIALLIHEERI LG EIME uC BRTAM, MRAEHEE, TLE9180D-
21QK B HITRIBL ERIMPETT .

AIUER=MENEE,. BOE EABETSRSAETE IRNEOLXSNEL. SO&IWITHHESET
HERRALA B TR SPI i< Z B ERET Fh A%, BIFITHEES A TAIT RS LBIARSS SPI &<
T, BRI st B RE BT S Feswwlc . res_ccl. res_cc2 FMlres_cc3 o, B—NARIEFRY
REBIELHESHSPEOARIIHEIR. LXIERIRSIESE, BIEUREMR.

IXEHICERERING, 24BN IHEFI A EAER 2R MO, SR ERESHiT SRS EEE AR AN, ALl
SNEHITIRS. MRAZFHERTEVEEN, FINEOEIMHEL Twwd HEHEURE D& 1AREERS B
EBHO TLW/TWWD Z [BJfELER, TEE O AR ES R FHIIER SPHREG S EE 1 HER IR
INARSS. AHBITEESEERBE), BIFTHESERE 1. FNNEITSNREEEEREIITESRE
PITEEER, FHENITEE BshENBEh. MRRSEW, BIEBEEOHREREN, EBIME0E
A ERARRIE AR T HIRSARIRENISPIIE S, WA ERTE, HEBFHEEEMm 2, —B%—
MRBEM, (ISPIEOEI MBI RKEE L, BIFHHESNRHt I UTERERN T8, NREIF TS
REIELERIPRE, MIEHITEERPE R AT,

BOEIHNBIETATURBEAES. HiR. BoiERMBESEIR.

BT RAERIEIT AN, BOEIEKIELSECEAPC 5, BXEERTIRINEENIFMAEE, BSIRE 12
=1

INRFKIBENR SPI OB WINEE, NBAEEEIFEER,
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BrIRIC
T=0n T=Tw T=Twun
- . 45_” —»
Locked Window valuation Window
- Watchdog Window Period >
& 30 BO&IWTA
10.5.20.3.1 SPIFEFER/EANBOE IREHE
BOEI AR ERN,
* 49 BO&I 1B AERE%28 TwwD
Bit Name Bit Value Period Bit Value Period
wwd_tp 00 1ms 10 (default) 5ms
01 2ms 11 10 ms
=50 BO&EI 1ML TLW/TWWD
Bit Name Bit Value Ratio Bit Value Ratio
wwd_ratio 000 50% 100 80%
001 60% 101 (default) 90%
010 70% 110 92%
011 75% 111 95%
51 BOE 1 0EF s
Bit Name Bit Value Activation Threshold Bit Value Activation Threshold
wwd_count 000 2 100 10
001 4 101 12
010 6 (default) 110 14
011 8 111 16

BRAENEEFTHESENED LT FSEwwlcHiRE,

& 52 BEOENAR TSRS R

Reg. Name Description

res_ccl Low Byte of internal clock counter
res_cc2 Middle Byte of internal clock counter
res_cc3 High Byte of internal clock counter

&AM thit I ERENF FEaF EM D SPIZ BB clk A HA%L
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10.5.20.4 CRC 512

CRC 25 spI il_E &ZiXeiZWRAEIEIERM 3 i CRC, BI3EHINE. FURFIIAS. MR CRC KMURSIR
& SPI-Error BfiI, MHME] CRC iR, THAVBZEWEERBH ZIE,

10.5.20.5 Toxht i 1a) sl

N sPI FIEZIR MR ERIRRESER, ZH dRiEREHA, HE SPERRSITESWE
B, —BEARSER, TASAEESERANGSHIESREMMNEIR, FERERIMEE
RT3t ISR B E RIS EE SRt F 52,

10.6 RIFAIZERTHRE B SAFE

53 SR - RIPHIIZ KTTHEE

Vs=5.5V & 60V,T=-40°C & +150°C,FiE BEAEX T, BIRIERRNS |} FRIFESEME).

Parameter Symbol Values Unit |Note or Test Number
Condition

Min. | Typ. | Max.

Overvoltage Detection and Shutdown at Pin VS

Overvoltage Shutdown LevelVs  |Wsovsp |58.8 [61.9 [65.0 |V 85) P_11.6.1
Adjustable Range Overvoltage Wsovr 18 - 60 v 85)16 steps P_11.6.2
Detection Vs programmable
Accuracy Overvoltage Detection | Wsovacc  |-5 PROG [+5 % - P_11.6.3
Threshold Vs
Hysteresis of Overvoltage WWsovhy - 2.0 - \Y - P_11.6.4
Detection Vs
Overvoltage Detection and tows 8 - 17 us  |f_ov_vs="'0x0' P_11.6.5
Shutdown Filter Time Range 24 33 f ov_vs="'0x1'
Vss6)87) 48 57 f_ov_vs="0x2'

96 105 f_ov_vs="'0x3'
Undervoltage VS
Reduced Operation Mode Wsrop 4.2 4.7 5.0 v - P_11.6.6

Detection Level at Vs

Hysteresis of Reduced Operation | Vsrophys |- 0.05 |- Y - P_11.6.7
Mode Detection at Vsss)

Entry Filter and Reaction Time tvsRoPfL  [0.6 |- - s |59 P_11.6.8
of Reduced Operation Mode
Detection atVs

MERBH MR EREXE (Fla0, MRXHEEXRS +3%, RNBEHLESKE +3%)
6  AEBTHIMERBEENIRINEIISEE, BBH%E 625

s7 PR BT E]HERR

ss  AREFEFNR, BHIRITIEE.

S
[
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& 53 (&) BSNY - ®IPMiZERINEE
Vs=5.5V & 60V,T;=-40°C & +150°C,Fi g BBEAEYN T, BIRIERRNG | BRIEZHEME).

Parameter Symbol Values Unit |Note or Test Number
Condition

Min. | Typ. | Max.

Exit Filter and Reaction Time tvsrorf2 |20 - - us |99 P_11.6.9
of Reduced Operation Mode
Detection atVs

Adjustable Range Undervoltage Wsuvr 488 |- 945 |V 16 steps P_11.6.10
Detection Vs programmable
Accuracy Undervoltage Wsuvacct |-8.5 |PROG |+8.5 % Wsu= 7.5V P_1l.6.11
Threshold Vs
Accuracy Undervoltage Wsuvacc2 |-13.5 |PROG |+13.5 |% 4.2V <Wsw<7.5V |P_11.6.12
Threshold Vs
Hysteresis of Undervoltage Wsuvhys |- 0.15 |- v - P_11.6.13
Detection Vs
Undervoltage Filter Time Range | tuwsr 8 - 17 us f_uv_vs="0x0' P_11.6.14
Vss6)s7) 24 33 f_uv_vs="0x1"

48 57 f_uv_vs="0x2'

96 105 f_uv_vs="'0x3'
Overvoltage Detection and Shutdown at Pin VDHP
Overvoltage Shutdown Threshold | WoHovsp |73.87 |77.76 [81.65 |V 85) P_11.6.15
VDHP
Adjustable Range Overvoltage WoHovr 18 - 75 v 85)16 steps P_11.6.16
Detection VDHP programmable
Accuracy Overvoltage Detection | WbHovacc |-5 PROG [+5 % - P_11.6.17
Threshold VDHP
Hysteresis of Overvoltage WbHovhys | - 1.8 - \Y - P_11.6.18
Detection VDHP
Overvoltage Detection and tOVVDHr 8 - 17 s f_ov_vdh ='0x0' P_11.6.19
Shutdown Filter Time Range 24 33 f_ov_vdh="0x1'
VDHPs6)87) 48 57 f ov_vdh ="'0x2'

96 105 f_ov_vdh ="'0x3'
Overvoltage Detection LD WbHOVLD | - 63 - Vv 85) P_11.6.20
Threshold at Pin VDHP
Accuracy Overvoltage Detection WbHovace | -5 - +5 % - P_11.6.21
LD VDHP

(RBETH......)

ss  REIEFNR, BHIRITIERE.

6 AEPETHSIEBENIRINEBEEE, BERE 6.258

s7 PR BT E]HERR

g5 IMERMXETREMREXE (fla, MNRXEREXS +3%, RNEEESKS +3%)

S
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%53

(%) BEE - RIFAIZETHAE

Vs=5.5V & 60V,T=-40°C & +150°C,FiA BEAAXN T, BRIERRNAS | PRIESEME).

Parameter Symbol Values Unit |Note or Test Number
Min. | Typ. | Max. Condition
Hysteresis of Overvoltage WpHoOVhys | - 2.0 - \" - P_11.6.22
Detection LD VDHP
Overvoltage Detection LD VDHP | towpHr - 21 - ks - P_11.6.23
Filter Timess)s7)
Undervoltage VDHP
Adjustable Range Undervoltage WoHuvr |4 - 40 v 16 steps P_11.6.24
Detection VDHP programmable
Accuracy Undervoltage Threshold |WbpHuvace1 |-6.5 |PROG |+6.5 |% 12V < Wpnw=40V |P_11.6.25
VDHP
Accuracy Undervoltage Threshold |WbHuvacc2 |[-8.5 |PROG |+8.5 |% 7.5V = Vpnw<12V |P_11.6.26
VDHP
Accuracy Undervoltage Threshold | WbpHuvaces |-13.5 |PROG |+13.5 |% 3.9V = Viphw< 7.5V |P_11.6.27
VDHP
Hysteresis of Undervoltage WoHuvhys |- 0.1 - v - P_11.6.28
Detection VDHP
Undervoltage Filter Time Range | tuwbHr 8 - 17 TS f_uv_vdh ="0x0' P_11.6.29
VDHPs6)87) 24 33 f_uv_vdh="0x1'
48 57 f_uv_vdh="0x2'
96 105 f_uv_vdh ="0x3'
VS, VDHP Read Out
Voltage Detection Range VaDcr 0 - 77.76 |V 0to FFh P_11.6.30
Minimum Resolution VADCres - 0.305 |- v 1LSB P_11.6.31
Accuracy Vabcacc1  |-6.5 |- +6.5 % 12V=Ws<60V P_11.6.32
12V < Wprps77.76 V
Accuracy Vabcacc2 |-8.5 |- +8.5 % 7.5VsWs<12V P_11.6.33
T.5V=sVpp <12V
Accuracy Vabcacc3  |-12.5 |- +12.5 |% 50V=sWs<T7.5V P_11.6.34
5.0V<Wpre<7.5V
Result Refresh Timess) tADCrefr - 8 - us P_11.6.35
Overvoltage Shutdown CB
(RELTH......)
s NEBNHMEBELIRNNEIEEE, FEHE 628
o7 HPERIZETIE AR
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& 53 (&) BSNY - ®IPMiZERINEE
Vs=5.5V & 60V,T;=-40°C & +150°C,Fi g BBEAEYN T, BIRIERRNG | BRIEZHEME).

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

Overvoltage Shutdown VcBovr 16.0 |17.0 |18.0 |V - P_11.6.36
Threshold CB
Filter Time Overvoltage CB tcov - 100 - ns - P_11.6.37
Shutdowns7)ss)
Undervoltage Detection and Shutdown at Pin CB
Undervoltage Shutdown VcBuvsp  |6.51 [6.86 |7.2 Vv 85) P_11.6.38
Threshold CB
Hysteresis of Undervoltage VcBuvsDhys | - 0.9 - v - P_11.6.39
Shutdown CB
Adjustable Range Undervoltage | VcBuvr 7 - 105 |V 85)16 steps P_11.6.40
Detection CB programmable
Accuracy Undervoltage Detection |VcBuvacc | -5 PROG |[+5 % - P_11.6.41
Threshold CB
Hysteresis of Undervoltage VcBuvhys |- 0.28 |- v - P_11.6.42
Detection CB
Undervoltage Detection and tuvcer 8 - 13 s f_uv_cb="0x0' P_11.6.43
Shutdown  Filter  Time 20 25 f uv_cb="ox1'
Range CBse)s7) 48 53 f uv_cb="0x2"

96 101 f_uv_cb="0x3'
CB Read Out
Voltage Detection Range VaDcr 0 - 19.44 |V 0to FFh P_11.6.44
Minimum Resolution VADCres - 76 - mV |1LSB P_11.6.45
Accuracy Vabcacc1  |-4 - +4 % 6.3V=<Wep=19.44 |P_11.6.46

v

Result Refresh Timess) tADCrefr - 4 - s P_11.6.47
Overvoltage Shutdown CP2
Overvoltage Shutdown VcHovRr 16.0 |20.0 |22.0 |V - P_11.6.48
Threshold CH2-CL2
Filter Time Shutdown tcHov - 1.2 - s - P_11.6.49
Overvoltage CH2-CL2s7)ss)

High-side Buffer Capacitor Voltage Supervision

(RBAKTR...)

o7 PR RRZAYEIHERR

g8  AREFEFMHK, HIZITHEE,

MERFXMTREMEE XE (Hla0, MNRXEEERS +3%, KRNEENSKE +3%)
AERBY HSMEIEE M AR INEIIEEE, BEBIRE 6.25
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& 53 (&) BSNY - ®IPMiZERINEE
Vs=5.5V & 60V,T;=-40°C & +150°C,Fi g BBEAEYN T, BIRIERRNG | BRIEZHEME).

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

Undervoltage Detection VBsuv 6.1 6.5 7.0 v - P_11.6.50
Threshold BHx-SHx
Hysteresis of Undervoltage VBsuvhys |- 035 |- v - P_11.6.51
Detection BHx-SHx
Undervoltage Detection Filter tuves 0.8 - 1.8 us |f_uv_bs="0x0' P_11.6.52
Time BHx-SHxss)87) 2.8 3.8 f_uv_bs ="'0x1'

4.8 5.8 f_uv_bs="0x2'

9.8 10.8 f_uv_bs="0x3'
Overvoltage Detection VBsov 16.0 |20.0 |22.0 |V - P_11.6.53
Threshold BHx-SHx
Overvoltage Detection Filter tovssi - 1.2 - ks - P_11.6.54
Time BHx-SHxs7)ss)
Overvoltage BHx-SHx Detection tovBs2 - 0.5 - ks - P_11.6.108
Reaction Time to Turn off CP2ss)
Internal Clock Supervision
CLK Supervision Threshold ferkintsup |+/-23 |- +-45 |% |- P_11.6.55
Overtemperature Shutdown and Detection
Overtemperature Shutdown ToTsp - 185 - °c |® P_11.6.56
Threshold
Overtemperature Shutdown ToTacc -15 - 15 °C - P_11.6.57
Threshold Accuracy
Overtemperature Shutdown ToTsbhys |~ 6 - °C - P_11.6.58
Hysteresis
Overtemperature Detection ToTDET 125 |- 160 °C  |%98steps P_11.6.59
Threshold Range programmable
Overtemperature Detection ToTpbETace |-15 PROG |15 °C - P_11.6.60
Threshold Accuracy
Overtemperature Detection TOTDEThys |~ 6 - °C - P_11.6.61
Hysteresis

(RBELTR......)

s MNERBTHIRERBE N IRINENEEE, HEIRE 628

o7 R R RZAYEIHERR

88  REFEFNK, HIZITIEE.

g9 MOMEBFMXETREMEEXE (HIa0, MRBEEXTEEE 2%, WTERENHEDLSES +2%)
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53 (%) BSEY - RPMIZETHEE
Vs=5.5V & 60V,T=-40°C & +150°C,FiA BEAXN T, BIRIERINS I BRIESEME).
Parameter Symbol Values Unit |Note or Test Number
Min. | Typ. | Max. Condition
Overtemperature Detection/ toTsb - - 1 ms - P_11.6.62
Shutdown Filter and Reaction
Time
Temperature Read Out
Digital Temperature Read Out TTread - 3F - Hex |[T,=28°C90) P_11.6.63
Min. Temperature Read Step TTread_step |~ 5.83 |- K 1LSB=5.83K P_11.6.64
Temperature Read Out Accuracy | TTread_a -25 - +25 K - P_11.6.115
Temperature Read Out Filter Time | tTread_f - 48 - s - P_11.6.65
Short Circuit Detection
SCD Threshold Range Vscprange | 0.0 PROG [1.472 |V Prog. Step 7bit P_11.6.66
Accuracy of SCD Threshold Vscpacoxt | -4 - +4 % 0.6 V = Vspx P_11.6.67
sx<1.472V
06 V < VVDHx-
sx< 1.472V
Accuracy of SCD Threshold Vscbacex2 | -6 - +6 % 0.32V < Vsp- six P_11.6.109
<0.6V
0.32V = Wpux-
sx< 0.6V
Accuracy of SCD Threshold Vscbacex3 | -10 - +10 % 0.14V < Vs P_11.6.110
six<0.32V
0.14 V < Vipux
sx<0.32V
Accuracy of SCD Threshold Vscbacexs | -15 - +15 % 0.1V = Vo P_11.6.116
six<0.14V
0.1V = Vipux-
six<0.14V
Blank Time of SCDss) tscob 0.5 PROG |15 us 8 steps P_11.6.68
programmable
Filter Time of SCDs¢)s7) tscof 0.5 |- 2.3 pus  |f_fi_scd = P_11.6.69
1.7 3.5 '0x0' f_fi_scd
3.4 5.2 = '0x1'
5.7 7.5 f_fi_scd =
'0x2' f_fi_scd
='0x3'
(RBELTR......)
o0  YIERIBFIREBFARE,. ATREESHEE, BT LBNIEEINERE T MRIBRE
s ANEBRIHSAEIEE N AARNNEIEEE, BFEHE 628
o7 FER BT EIHERR
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Parameter Symbol Values Unit |Note or Test Number
Min. | Typ. | Max. Condition
FET Diode Forward Voltage Detection
Reverse Diode Voltage Range VRDMIr -1.495 | - 0 Y - P_11.6.70
RDM Accuracy VRDMlacc1 | -4 - +4 % -1.492 V < Vspix P_11.6.71
six<-0.6V
-1.492 V = Vyphx-
sux<-0.6V
RDM Accuracy VRDMlacc2 | -6 - +6 % -0.6 V = VsHx-SLx P_11.6.111
<-0.32V
-0.6 V < WDHx-SHx
<-0.32V
RDM Accuracy VRDMlacc3 | -10 - +10 % -0.32V = Vspyesix P_11.6.112
<-0.14V
-0.32 V = VipHx- shx
<-0.14V
RDM Accuracy VRDMlacc3 | -15 - +15 % -0.14 V < Vspwesix P_11.6.117
<-0.1V
-0.14 V < WpHx- sHx
<-0.1V
RDM Acquisition Timess) tROMIf - 3 - s - P_11.6.72
FET Drain Source Voltage Detection
FET Drain Source Measurement Vbsmlr 0 - 1.472 |V - P_11.6.73
Range
DSM Accuracy VpsMlacc1 | -4 - +4 % 0.6V < Vspy P_11.6.74
sx<1.472V
06 V < VVDHx-
six< 1.472V
DSM Accuracy VpsMlacc2 | -6 - +6 % 0.32V = Vshix- six P_11.6.113
<0.6V
0.32 V < Wphx- sHx
<0.6V
DSM Accuracy VpsMmlaccz | -10 - +10 % 0.14 V = Vspix- six P_11.6.114
<0.32V
0.14V = Viphx
six<0.32V
(RBELTR......)
s NERBTHSREBE N MARINEIEEE, HBIHE62E
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Parameter Symbol Values Unit |Note or Test Number
Min. | Typ. | Max. Condition
DSM Accuracy VDsMlace3 | -15 - +15 % 0.1V = Vspx. P_11.6.118
six<0.14V
Ol V < VVDHx-
sx<0.14V
DSM Acquisition Timess) tosmif - 1 - Us - P_11.6.75
VCC Monitoring
Reduced Operation Mode Wccrop 2.5 - 3.1 v - P_11.6.76
Detection Level at VCC
Hysteresis of Reduced Operation | Viccrophys | - 0.13 |- v - P_11.6.77
Mode Detection at VCC
Entry Filter and Reaction Time tvccropfl  |0.6 |- - us (%9 P_11.6.78
of Reduced Operation Mode
Detection at VCC
Exit Filter and Reaction Time tvccropfz |20 - - ps |8 P_11.6.79
of Reduced Operation Mode
Detection at VCC
VCC Overvoltage Detection Wcesova  |3.45 |- 3.67 |V Accuracy of 4% P_14.6.164
Threshold andVCC=3.3V
configured
VCC Overvoltage Detection Wecesovio |3.64 |- 3.88 |V Accuracy of 10% P_11.6.80
Threshold andVCC=3.3V
configured
VCC Overvoltage Detection Wecesova  |5.33 |- 5.67 |V Accuracy of 4% P_14.6.166
Threshold andVCC=5.0V
configured
VCC Overvoltage Detection Wecesovio [5.38 |- 578 |V Accuracy of 10% P_11.6.81
Threshold andVCC=5.0V
configured
VCC Undervoltage Detection Weceswva  [3.00 |- 3.20 |V Accuracy of 4% P_14.6.168
Threshold andVCC=3.3V
configured
VCC Undervoltage Detection Weceswio [2.84 |- 3.02 |V Accuracy of 10% P_11.6.82
Threshold andVCC=3.3V
configured
(RBELTHR......)
s ANEBRIHSAEIEE N AARNNEIEEE, BFEHE 628
88 REZEFMR, HIZIHERE
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Parameter Symbol Values Unit |Note or Test Number
Min. | Typ. | Max. Condition
VCC Undervoltage Detection Wcesuva  |4.60 |- 488 |V Accuracy of 4% P_14.6.170
Threshold andVCC=5.0V
configured
VCC Undervoltage Detection Wecesuvio |4.32 |- 460 |V Accuracy of 10% P_11.6.83
Threshold andVCC=5.0V
configured
Hysteresis of OV/UV Detection VCC | cchys - 0.05 - v - P_11.6.84
VCC Filter Timess)s7) tvect 8 - 17 us  |f_uv_vcc= P_11.6.85
f_ov_vcc="0x0'
24 33 f_uv_vcc=
f_ov_vcc="0x1"
48 57 f_uv_vcc=
f_ov_vcc="0x2"'
96 105 f_uv_vcc=
f_ov_vcc="0x3'
VCC Read Out
Voltage Detection Range Vabcr 0 - 555 |V 0to FFh P_11.6.86
Minimum Resolution V/ADCres - 22 - mV  |1LSB P_11.6.87
Accuracy Vapcaccr |4 - +4 % 2V <=Wec=5554V |P_11.6.88
Result Refresh Timess) tADCrefr - 8 - s P_11.6.89
Output Stage Feedback Timing
Output Stage Feedback Filter tosFf - 3 - [V - P_11.6.90
Timess)s7)
Output Stage Feedback Blank tosrb - 2.5 - s - P_11.6.91
Time
Digital Driving Path Monitoring
Digital Driving Path Monitoring tsTDTFL - 500 - ns - P_11.6.92
Filter Timess)s7)
Input Pattern Violation Monitoring
Input Pattern Violation Filter and | tsToTf3 - 750 - ns - P_11.6.93
Reaction Timess)
Overload Digital Output Pins
(RBELTH......)
s ANEBRIHSAEIEE N AARNNEIEEE, BFEHE 628
o7 FER BT EIHERR
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Parameter Symbol Values Unit |Note or Test Number
Min. | Typ. | Max. Condition
Detection Threshold Short to VoPoLH - - Vecc- |V Output pin=High |[P_11.6.94
GNDss) 0.5V Short to any
voltage lower as
VCC
Detection Threshold Short to VopoLx - Vcc - v Output pin=X P_11.6.95
Supplysz) +0.5V Short to any
voltage higher as
VCC
Detection Threshold Short to VopoLL 0.5 - - v Output pin=Low |P_11.6.96
Supplysz) Short to any
voltage
Filter and Reaction Timess) topf - 4 - us - P_11.6.97
Configuration Supervision
Configuration Time-out5?/ tefg-timeout |~ 100 |- ms |- P_11.6.98
SPI Supervisions
SPI-Frame Time-out®® tspi-timeout |35 |- - us |- P_11.6.99
SPI Window Watchdog Period®® | tuwo 1 - 10 ms |4 steps P_11.6.100
programmable
SPI Window Watchdog Ratio twworatio | 50 - 95 % 8 steps P_11.6.101
programmable
SPI Window Watchdog Loop twwoLc 2 - 16 # 8 steps P_11.6.102
Counter programmable
Timing Error Handling
Fault Reaction Timess) tERT 20 - 500 ns - P_11.6.103
ENA Low Time Threshold for tclear 2.2 3.0 3.8 us ENA falling edge P_11.6.104
Clearing Latched Errors
Return Time to Normal trT - - 1.0 s - P_11.6.106
Operation for ARE Fault
Behavior Configurationss)
Extension Time Fault Signaling at | text - 10 - us - P_11.6.107
Pin ERRss)
88 REIEFMIK, BRIRITHERE.
a  HEBEBHE1636F
s  AMEHAEEEFTSINEMEER, FELF2E
Datasheet 99 Rev. 1.40

2024-02-22



%LBE?CROD-HQK Infineon

11 MFHEBERSR

TLE9180D-21QK A HHEBEIRRFZIR NIBIEBEFES,. HEES VDHP 5IMIABIBERLLA], FiieE VDHP
BERTF 6oV BETF 40V, 7ESIHI VDHP EBES T 60V AT, PFBSIHNIEITIE, BREMRELTEE SR
55 ISEMERICER, EPRIER PFB LIRSS ENE R NBPRE] 60 Vo SNRTE VDHP > 60 V BTET 3B INH
g, W PFBx 5IBMETE 50 ms FIRFE T, HEBEHETF 4.0VEY, PrBx it SIMAIgERIR . IR
BT, BFEESIHT BT E,. MEERREENIFTHIEMEM Ve #itgk, HBERRIITI
IR FHECIB e, MMRAERHRFHERE, Wi 5|INIT .

11.1 HBERRERE
B LA bR RS B I NI R R MR IR (B,
& 54 HBERBRERRERET
Bit Name Bit Value High/Low Threshold Levels
pfb 0 (default) 80%/25% of VDHP
1 50%/50% of VDHP
11.2 HAURREBES S
& 55 RS - R i5
Vs=5.5V & 60V,T=-40°C & +150°C,FiG BEAEX T, BRIERRAS I FRIFSEIME).
Parameter Symbol Values Unit |Note or Test Number
Condition

Min. | Typ. | Max.

Low Level Threshold 50% ViLPfb1 46.5 |49 51.5 |%of |VSHxdecreasing; |P_12.2.1
VDHP |4V < Vipup <60V

High Level Threshold 50% ViHfb1 475 |51.0 |53.5 |%of |VSHxincreasing; P 12.2.2
VDHP 4V < Vypup<60V

Low Level Threshold 25% ViLPfb2 10 25 40 % of |VSHxdecreasing; |P_12.2.3
VDHP |4V < Vipup <60V

High Level Threshold 80% ViHfb2 65 80.0 |95 % of |VSHxincreasing; P 12.2.4
VDHP 4V < Vypup<60V

Threshold Matching dVifb - 2.0 5.0 % of |4V<Wprr<60V P_12.25
VDHP

Propagation Delay Time trpfb - 60 110 ns 50%)/50% selected |P_12.2.6

70 110 80%/25% selected
Propagation Delay Time Matching | trbfball1 - 5 15 ns 50%/50% P_12.2.7
all Phases selected; rising
edge

(REAKTR......)
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& 55 (&) SR - EURE
Vs=5.5V ZE 60V,Ti=-40°C & +150°C,Pi B BBEABX T, R IERRAG I FRIESBRE).

Parameter Symbol Values Unit |Note or Test Number

Min. | Typ. | Max. Condition
Propagation Delay Time Matching | tepfbrf1 - 10 15 ns 50%/50% selected |P_12.2.8
Single Phase (rising to falling edge)
Propagation Delay Time Matching | tpbfball2 - 10 30 ns 80%/25% P_12.2.9
all Phases selected; rising

edge

Propagation Delay Time Matching | tppfbrf2 - 18 35 ns 80%/25% selected | P_12.2.10

Single Phase (rising to falling edge)

Datasheet 101 Rev. 1.40
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12

MRS i 0

TLE9180D-21QKHEMEN SN H 5 | RISRERENAB (I 0 B B RR. APC SIRIRVAILEASIE B FTECERY, %5 IR
EEOAINANECED veC 5P BER R BERNFRARL, NRAPCHKARL, FiFasSerdryfiu3 Bl
R EHECE LR AR E. —B APCHACE, FHIMSWIT, FHEREESEDES I INHIRE RS
TR, HFhREHTEETENDN apc_act LA LUEE ENA 5 BIE (L,

12.1 ML} BrmiE
7 56 APC BUESK U
Bit Name Bit Value |Detection Bit Value |Detection
fm_act_apct |00 No APC Pin Triggering 10 Pin APC triggered by Window Watchdog
or OVVCC
SPI status flag: Special event
set if triggered by WWD SPI status flag: Special event set only if
Register Ser (0x42): bit triggered by WWD
apc_act set if triggered by Register Ser (0x42): bit apc_act set only if
WWD triggered by WWD
SPI status flag: warning or Error set only if
triggered by OV VCCs2)
Register Err_e (0x45): bit err_ov_vcc set if
triggered by OV VCC
01 Pin APC triggered by Window |11 Pin APC triggered by Window Watchdog
(default) |Watchdog or UVVCC or OVVCC
SPI status flag: Special event SPI status flag: Special event set only if
set triggered by WWD
Register Ser (0x42): bit Register Ser (0x42): bit apc_act set only if
apc_act set triggered by WWDg2)
SPI status flag: warning or Error set only if
triggered by UV VCC or OV VCC
Register Err_e (0x45): bit err_uv_vcc or
err_ov_vcc set if triggered by UV VCC
or OVVCC
R 57 R XBTRUEER
Bit Name Bit Value Delay Bit Value Period
apc_tact 000 0ms 100 30 ms
001 5ms 101 50 ms
(RBELTR......)

2 WNSPIRSITE RBMBVATERBENMEITH. TiL3IM ERRBZNENL, ZEBIYER.
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BrIxIC
*®57 (8R) MHOIXETECELER
Bit Name Bit Value Delay Bit Value Period

010 10 ms 110 75 ms

011 (default) |20 ms 111 100 ms
58 S| APC THEERCE
Bit Name BitValue |APCactivated |NormalMode |BitValue |APCactivated |Normal Mode
apc_conf 00 Low High 10 Stuck Oscillating

(default)

01 High Low 11 Reserved Reserved
12.2 M{XETBEBS S
59 RS - A< BCE
Vs=5.5V & 60V,T=-40°C & +150°C,FiG BEAEXN T, BRIERRAS I FRIFSEME).
Parameter Symbol Values Unit |Noteor Number

. Test
Min. | Typ. | Max.
yp Condition
Delay of APC pin activationss) tdAPC 5 - 100 |ms |8steps P_13.2.1
programmable

APC oscillating frequency fapc - 20 - kHz |apc_conf="10’ P_13.2.2
APC oscillating frequency Duty D.C.aPC - 50 - % apc_conf="10’ P_13.2.3
Cycle
o3 AIEBERTHIMEISE N AARINEIEEE, FERE 62 E
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13 TR

KENBRENIEER, FEFEZ0m_over & Hai b F &R TIERET.

Config.
Lock Mode

INH_N="1"
1
Self Test
Mode

Vs>5.5V
Configuration
ERR_N=0"
2
> N .
Sleep -
Mode

time out
5,
<
\
s g S
o",‘(\ {\\ e 29
& P
L oy O
. N
O, % 3
5 (LN «

Error Mode

VCC > Viyccrop
INH_N="1";
INH_N=0"
- 2 1
Safe Off
Mode
* SOFF_N="0"
1 Reduced -
Opn:rztlon e
ode Y Rl .
ERR 1: INH_N="0'" via idle mode to sleep mode

2: Vs<Vvsror OR VCC<Vvccror to ROP mode
*: Ves > Vesuvso, additional information in Application
Note Z8F65543081

=] = AS

& 31 e TERUER

13.1 EETEER

FEELERINT, FrETIaENFIEIZEIRT A, MRKONEIEIRER, HHIEEIERIFETE TLE9180D-
21QK I FRANRMHES.

13.1.1 IXEhETN

MR FMBNEEIRIE T, MG RG2S E1E TLE9180D-21QK M I NIREME S, FRERIFIIZE
INREISIRI EIBTTo

13.1.2 BT

REFEERATHRBARE, AREFHFNBKITIRIN, = TLE9180D-21QK L FHITIEIRY, SerFFZa+HY
BUIRRE L, BXBITRIBIFAGE, H2IE 104 5,
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Config.
Mode

Set bit limp_act in
register Conf_gen_1

Operation
modes”

Send SPI Data “x12” to register Li_ctr
to enter limp mode

and to deactivate

-HB1 send “xD1”

- HB2 send “xB2”
- HB3 send “x74”

Send SPI Data “xE8” Limp Mode
to register Li_ctr

" Operation modes includes normal operation -, error- and safe off - mode

32 BITIEINHENTRHFY
13.2 BIRBEER

EARSBFERINT, BEEMREN. FitBFFFRREERSH ARENERFLE A, /0K
IEfiteE, RISPHBETLEI(F. FAEHMFSIMNIRER, HAEFRERICHARSEELEL. MNEIRIEE
RIVELIRE| E SR (ER, FREBiEREIRERIGHIEER. VCCIRBIRIVERG, ©IATT ENA EAIREEKA
BB ARV 5 | LI FA0 M, WIRTLE9180D-21QKE A FRRFNHRIERET, SersRRYL 0 AR E L,

13.3 BERRIR I

YIS INH 5IHB I NRET, REEEFTNERE. RNEMREFRIRE, INH 3 LT ISR 2E,
EEHNERER, Y0NT CB 3IIREXME, MIRIEmIRICHEH NEREN, 5%, INH3IRIE
KiAIHR RTINS FET, AEMEIR (k. TEMASE. WEF5VISESS. BER. PFBIRIR, Mtk
BIEIEIRAN SCD IR) XiFlfE, HIQESIM cB ABIREXE ., KEfE, FIRHEH. vcc i5iE. FREHF
128, REEFRBNEEADC FFREM. MERBFHESWEN, WEF3.3VH L5V iRaESIFEXH. N
REBARMSAEHBEERWE, SMEFETAMRSEINEBLRHUBERHUERLR, —BigE R
I TLE9180D-21QKIA I EFEC B

13.4 TRE
SRS TR BERAE TN TEHENN Vs BEEE INH 2| IRRISE, WERSEFL TIER B

12, —BERRSIMTABHET, HFHOKIRGMHE, TLEI180D-21QK BNER T HITER B,
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13.5 BRI

TLE9180D-21QK A AVHITECE. HIETTH. IPENENIEKE EYFRE BRI THITEE, EEEREN
REWREIE—FENREFESNER SPIELEMETRERAEN, —BREIE-FEUSPIoS, B
BTSN EATHET, B ERR 3IMMEHIR, WREBEMMNTER, MIRIED C 3% EMHNEFETTHER.
ENEBBTRIVKEEMMIE HIRNEIRE K. YNEREITNEEN 2 RKXERNEEEERFT,
MHENEBBITER. W FRNREERF RS S5 ERRIAE CRC8 LENHERSZFE 1.2 uso
Zid 1.2usfa, SPIRSITEEINMFRENBET. MREFEREEFTFSRHAMIAE, NEALEIIA
EEERZUERHANEEETRN. TEIBRLETEIVHFLEERZFERETTINES. —BINIER
BEME, BEMHFNEERN, BRETHRBR/EEN

13.6 Ao EBIERT

NRECEERT2REIHA, TLE9180D-21QKIEMERBRNH NEEPIEER . SIuEE INH ITE N A BEE
MESEcE,

13.7 ZE2XANER

R SOFF BAIERBT, MEEEXFINEE MOSFET, BS53IR IHx M ILx EEVINE ST %, SPIiEO
M CSABTEIE, BXSPIEERTRMRIFHER, BERE 101 %,

13.8 BIRER

— B ERR 3B, BEACHESHANBIZER, BERBEANLEHKSE, MEFBUREKEH, BRAaSH
HNFIREN. BREBIREXIATERERN TRARENHIETH. BTFiFESRMARN TS EET

ENA SIBI#1TE I, REMWEAL, ARE S ERR MBS —EA THEER, MRKEFFLI, W=B
B R

13.9 BET

REDISIEERMBINIIEE, S, ERIZEHAIE, XEBFINERNEFER. FAFRIMENBRIET.
Eit, &+ T -1 BEREXERRS. FSM B3 MRSHR, REF 3 MRSTEBABREN. %F7!
FAFWAEREMSPI iFTHT, BNSRERLKXZFT. FENBRGTRIRFEDh. Bk BB RE
k. AL, MREFNEEH DB, WRASHITRALERSHER, nC XINBAHERABRENS 8
R BRI, FEBRINEEMNLIERTIF TR 30 Fo
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Normal

Operation
mode
SPI Data “x12” to
register en_st
Pre-Unlock

SPI Data not equal Self-Test
“x04” to register en_st

SPI Data “x04” to
register en_st

Unlocked
Self-Test

SPI Data “x01” to
register en_st

Self Test
mode

SPI Data not equal
“x01” to register en_st

SPI Data “x80” to
register en_st

33 BRI HNTRLFS!
BXATABRAIFARATER, 55 TLE9183QK L2 F .

13.10 TEENHE ERES AR

& 60 THEER
Mode Comment Logic Power Output | Shunt Signal | Diagnosis | SPI ERR Pin
Supply Stages Conditioning Access
Normal |ENA=INH=SO |Operation |Operation |Operation | Operationas |All Yes High
Operation | FF = High; as as specified | as specified available
Power-up SPECiﬁed SpeCiﬁed
successful
Reduced ||NH = High and | Digital Operation |Outputs | CSAs off, See No Low
Operation | s < Vyrop OF core as specified | active off |outputslow |Table21 (passive)
VCC < Vicerop 94 | OP€rative, | or offos) -> passive
) no loss of clamping
ENA =SOFF =x | Config.
data
Sleep INH=Lowor |Digital Off,caps  |Outputs |CSAs off, None No Low
VS<3V; core off, |are active off | outputs low (passive)
ENA = SOFF = X loss of discharging | > passive
data clamping
(REETXH......)

9 WRATFVsEEXBEMSBRFISERR, NFEFEB[o43MUsFMMIANEM. HVCCEBETRSHNERIZFEERRREZ
HEesE I
95 SR Vs THEIE, BERXH
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Braxic
60 (&) TEER
Mode Comment Logic Power Output |Shunt Signal | Diagnosis | SPI ERR Pin
Supply Stages Conditioning Access
Idle INH = High and | Digital Operation |Outputs |Operationas |See Yes High
Vs> Wsw and | core as specified | active off |specified Table 21
VCC > Weccrop; | Operative
ENA=SOFF=X
Config- INH = High and Operation | Operation |Outputs |Operationas |Depends |Yes Low
uration  |firstvalid SPI  |as as specified | active off |specified on default
write access specified setting
into config.
register;
ENA=SOFF=X
Config- INH = High and Operation | Operation |Outputs |Operationas |Depends |Yes Low
uration | configuration |as as specified | active off |specified on default
lock timer expired; specified setting
ENA=SOFF=X
Safe Off | |NH = High and | Operation | Operation |Outputs | Operationas |See Yes Low/
SOFF = Low; as as specified | active off | specified Table 21 Highos)
ENA = X specified
Error INH=SOFF= |Operation |Operation |Depends |Operationas |All Yes Low
ENA=Highand |as as specified | on specified available
error detected |specified failure
reaction
Self-test |INH=SOFF= |depends |Dependson|depends |Dependson |See Yes Result of
ENA=High and [on dedicated |on dedicated Table 21 self-test
entry by SPI dedicated | self test dedicated |self test
command self test self-test
9%  BURTFEEHRNEIHEE
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13.11 LHEE
BIGETE

34FFRMY_EEBIRF, TLE9180D-21QK5STLE9180R IR EEFFIFES,

normal mode
ct pins INH N&ENA | g "
il Power down: ierror bits are
& SOF cleared )

Canfiguralion imer elapset]

wrile Lo remaining configuralion registers, finaliced by
writing valid configuration signatura to ragistar at addr
0

device configuration with valid SPI wite access ta one
al the configuralion registers

T

{optional] wiit operatians to the desied contro!
registers.

ry

no

h 4

any unacceptable error bits set?

sat pins INH_N & ENA il min. S e
& SOFF_N=0' # ¥

read all error registors and special event rogistor bwie
(addr 0x42 - x40 and operation mode {addr Dx40)

7y

no

sc_uv_cb (bit #4 ir register Uxdé) set?

| read , Shutdown erors” register al addr Oxds |<—nu

| wait min. 500 us |
? Eharge pump overvoltags
| ENA reset |<»yes Shutdown &t Pin CB or Pin
yes LH2-CL2 sel? (sd_ov_cpy

overioad or
overlemperalurs error bil S817 (sr_ep1,
rr cn2, sd cpl, sd of)

yes

read all error registers and special event register wice
(audr Ox42 - 0x40) and uperation mode (addr Ux40.

SPI commuricatian ok’
£.9. CRG3 in MISO frames valid?

setintemal variable
prévios_spi_fail=true

read Mo Operalion” register al addr 0x32,
do NOT raad arrar reqistars

T

set internal variable
previous_spi_kil=Talse:

ENA resst

€8 vollage below the
sil_uv_cb shutdown
thrashokd?

v

sel Ping ENA & SOFF_| !

{if veltage at VDHx is below 4V, PFBX pin shorted crror
may be detectad)

TLE9180

of sleep pC

¥ P\ made

34 EiYmy LR
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2
1. BIEFERH, THEDRITENA Ell, BXIFHAEE, 1EE5E 4152, ENAo
2. —AeIEBE.: BRIRSPIEIE EMREEIR (FUMISOMIAICRC3, 12E SN 15/8/SPI MOSI i AY#14E #HEE

&E5 F—TMISOMILED, #2ZBERRI/ESPI MOSIBAY AL B &S T— T MISO MR HIHALILET) o 41
RFL L ESPIFHIR, 7 FAFERE il BOEH TE B IR A= gL

3. ! FUTTEENA ELLGER MISO 5 /HIAZEE i IR I AT P B 15 1R A fr s 195 — KX VAR (E 2 [B]
DB 500us (EBHIETELLTERTE L %) o

4. E FRAERSEI I sd_uv_cb BIRERILILIEE, #EiRsd_uv_cb £TE (LK ENA E17/5H987
/8]) #1 (NH_N ¥2#2795 B-F/HIE71E]) BIR/\EZ/ZHIINH_Penl ms A ERK. HIRRHE, AL
BEEH S —FBE (RBETSFH2 N REEEHANIEERT) -

5. F EREE, FERNIEERIUESPINGF IFHEESIE N

6. G FAESHIE. £ENRIED (gtm). TEASFEELS6 Ei% (err_ov_reg6). HBiFR 1T EHHE
I (err_cpl). WEER 2 1T EFEIR (err_cp2). @K Mr(sd_ot). 5/HICB BE5/MICH2-CL2 L AYEBITR
ITEFBT(sd_ov_cp). VsiBEHEERIAILE (sd_cpl), CB T/EFHT(sd_uv_cb)o XELRFES
FEXU TILEET T UREZ: agel rrotw) . BEMKEZE (fw) . BHIEFFaEIRAEX
K (ctrl_reg_invalid)  Bizasox45 FHIFTE L (SFE5HEIR) o FFErT7#s Ox4A“SPI B IS FIICE 51
FpIr (FEREL 2) M) ), FrERMIUEAR, HETHEIEERIAIFEHR A TS,

7. F BITERISTET AR, WRTE, Filo
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14 BiFHER

REFANAT SPIEHERUARIZWAN ZXBEMNEN, FIESESRIPIES 15 &9,

14.1 SPI ¥UE R

B LB IRENH B N LKA R B 1788, ST HAISPHESHMM IS T—SPIiE<L—ERIX, dIRILAN
FELRISPHELHIESR, W uC MNENBIEKREERRKEITERFES.

14.2 SPI tAg X

SPIMIELE 24 i, XYFFAEFER. HUMEE, REBRNEDE BB AR, F— MBI CR
EFEMHENGL. CEUNSRREANGS, CEMUARKRTIREAR,

spi_cs_i_* |_

1 2 3 4 5 6 7 8 9 10 M1 12 13 14 15 16 17 18 19 20 21 22 23 24

MOSI [c] ADDR[6:0] | DATA [7:0] | Reseved | crC |
MISO [ SPistatus | ADDR [6:0] | DATA [7:0] [R] crc |

& 35 SP1 &=t

14.2.1 SPIREIRE

SPIURBIREEEAMN P EH, SPIRBIREEEUTER.

=61 SPLREITE

Bit position Flag Description

1 Error ERR, ARE and LE indication via SPI

2 Warning Warning indication via SPI

3 Config Valid Configuration registers valid

4 SPI-Error Please see Table 62

5 Special Event Please see Table 63

SPIRBSIREHIR. BEENRHEH

Zim (MISO) FREISPIRSITEREIR. EEHIFHREHIRIERASTFREISTSRSHIRE. NRKER
BEE, HEETRHNBEIEDBEIISFEE 0x4l E 0x4D (F1728 0x4A BRIM) BOIEENES (MOSI) BRR, M
HEETESPURSIFER AR I, EXMERT, HiRERREEFRNE RS ESRIFAEARER—
R (EREIRBIESER 041 E0x4D (FER AR ) . NREHEYNERZEE, NREEETA]
—RAEFAISPIMT (MISO) BISPIRBSIRERNEITE. FEES 0d4ABfI 2. 5H6, FIBEMNRK 62 SPURESHR
ENEBEMA—R, HET—NERSPIMGBEGhER. FHEEHAE L,
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SPIRESIFEEEEH
SPI IKZATE Config Valid BI1THTESE 10.5.17.1. EARHER,

SPIIREE SPI 5512
SPIIRZSHTE SPI-Error IITHNTESE 14.3 EFHER,

14.3 SPISTEHEAR

SPHBEMFEFRIARIZE ST, URLERMEMHHIE, EN2ECEETFES 0x4A SPHBEMAETEIR
'f_L 0. 1. 3*[]4'4:‘0 jmb{iﬁﬂﬂi SPl’{klu\*-ﬁ/L,\ SPI-Erroro SPI’{*IQ\*FIL;\SPI Errorﬁ{i#%—F_/\ék*ELf___
EfEH. eRE T —REREREER, EEREEEFE—R, 0. 1. 3M4UARZHER. XLEAITEIREY

B,

14.3.1 SPIBEMECE #HIREEAR
BiFes SPLHREMEEHIRNBIRMU A SPIKRESIRE, WK 62FTR.
& 62 sPBEHEREEIRR
Bit # Bit Name Error Condition SPI Status Flag
0 err_spi_frame SPI Frame Error SPI-Error
1 err_spi_to SPI Time-out Error SPI-Error
2 err_spi_wd SPI Watchdog Time-out Error
3 err_spi_crc CRC Error (incoming data) SPI-Error
4 spi_add_invalid Invalid Address Access SPI-Error
5 conf_to Configuration Time-out Error
6 conf_sig_invalid Sent Configuration Signature Byte Invalid Error
7 Reserved Reserved Reserved
14.3.2 RHHE4FTFEMR
TRERT BLADE B ISPURST SRS HRE GRS,
=63 BHhREHTFSEER
Bit # Bit Name Description
0 rom Reduced Operation Mode Occurred
1 limp_on Limp Home Active
2 Reserved Reserved
3 apc_act Phase Cut off Activations7)
(RBELTR......)

97 HFIHIEBIRRKRS6

Datasheet 112 Rev. 1.40
2024-02-22



%LBE?CROD-HQK Infineon

63 (%) BHRSEHFESRMR

Bit # Bit Name Description

4 GTM Global Test Mode active (not for customer usage, for information
only).

5 crtl_reg_invalid Error Correction of Control Register Failed

6 lfw Latent Fault Warning

7 err_ot_w Overtemperature Detection

14.3.3 REFFSS. AME
TR T A X RGN AR IR,

7 64 REXEHBR G EFR

Reserved Area Software Handling

Registers Read and write access to register addresses which are not specified shall not be
performed

Bits in register Bit values of reserved bits shall be left unchanged

Bitin SPIframe ‘0’ shall be written into the reserved bits of the SPI frame, shown in Figure 35

Values Writing reserved values, e.g. set bit 1 and bit 0 to ‘1’ T|_cbvcc shall not be performed

14.3.4 BIra R EHA
KEBR T 2SR EZFFREE,

65 HRIRBEREE

Access Type Description

r Bits are readable (read)

rc Bits are readable and value is cleared after read access (clear-on-read)

rw Bits are read- and writeable (read-write)

rwc Bits are readable and writeable, bits will be cleared automatically after initiated routine has
been finished (read-write-clear)

rmw Bits are readable, bits are writeable only in configuration mode (read-monostable-write)

66 HFEXEHAR

Register Type Access Type |Address Range |Read Access Write Access

Configuration rmw 0x00H-0x1FH Idle-, configuration -, Configuration mode

configuration lock-, normal
operation-, self test-, safe
off- and error mode

(RBETX......)
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% 66 (&) FEHLEEHR

Register Type |Access Type |Address Range |Read Access Write Access

Control rw & rwc 0x20H-0x34H Idle-, configuration -, Idle-, configuration -,
configuration lock-, normal | configuration lock-,
operation-, self test-, safe normal operation-, self
off- and error mode test-, safe off- and error

mode

Self Test rw & rwc 0x35H-0x37H Idle-, configuration -, Self-test mode
configuration lock-, normal
operation-, self test-, safe
off- and error mode

Read r&rc 0x40H-0x67H Idle-, configuration -, none
configuration lock-, normal
operation-, self test-, safe
off- and error mode
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Brxic

15 EHiF g

15.1 BFRET

&67 B2 Hhht =S (a]

Module Base Address End Address Note

Buslinterface On FFy Slave interface

7 68 HiFEihA

Register Short Name | Register Long Name Offset Address |Reset Value

Conf_Sig Configuration Signature 004 BA

Conf_Gen_1 General Configuration 1 014 80y

Conf_Gen_2 General Configuration 2 024 034

Conf_Gen_3 General Configuration 3 034 1Cy

Conf_wwd Window Watchdog 04y 564

Tl vs Vs Over- and Undervoltage Thresholds 054 07w

Tl_vdh VDHP Over- and Undervoltage Thresholds 064 A0

Tl_cbvcc CB Under- and VCC Under- and Overvoltage 074 954
Thresholds

Fm_1 Charge Pump/High-side Buffer Failure Modes 084 304

Fm_2 Miscellaneous Failure Modes 094 70y

Fm_3 Vs & VDHP & VCC Undervoltage Failure Modes 0A 104

Fm_4 Vs & VDHP & VCC Overvoltage Failure Modes 0B 204

Fm_5 Short Circuit Detection & Signal Path Supervision | 0Cy 60u
Failure Modes

Dt_hs Dead Time High-side 0Dy OEx

Dt_ls Dead Time Low-side OEx OEx

Ft_1 Undervoltage Filter Times OFy 85k

Ft_2 Overvoltage and VCC Filter Times 10y 504

Ft_3 Overtemperature & Short Circuit Detection Filter |11, (o]
Times

Ft_4 Overcurrent Filter Time 124 024

Fm_6 Overcurrent Failure Modes 13y 00y

Op_gain_1 Current Sense Amplifier 1&2 - Gain 1 20y 334

Op_gain_2 Current Sense Amplifier 1&2 - Gain 2 21y 554

Op_gain_3 Current Sense Amplifier 3 - Gain 1&2 22y 534

Op_Ocl Current Sense Amplifier Zero Current Offset 234 5Fy

op_con Current Sense Amplifier Configuration 24y 074

(RBELTR......)
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=68 (%) FFR
Register Short Name | Register Long Name Offset Address |Reset Value
Sc_ls_1 Short Circuit Detection Threshold Low-side 1 25y 1A4
Sc_ls_2 Short Circuit Detection Threshold Low-side 2 264 1A
Sc_ls_3 Short Circuit Detection Threshold Low-side 3 274 1A
Sc_hs_1 Short Circuit Detection Threshold High-side 1 284 1A
Sc_hs_2 Short Circuit Detection Threshold High-side 2 29 1A4
Sc_hs_3 Short Circuit Detection Threshold High-side 3 2Ay 1A4
Li_ctr Limp Home Activation and Half Bridge 2Bn E8n
Deactivation
Misc_ctr Shift Phase Voltage Feedback and CSA Gain 2Cy 00y
art_tlp Passive Rectification Threshold 2Dy F8y
art_tla Active Rectification Threshold 2Ex 06x
art_fi Rectification Filter Time 2Fy 534
art_acc Rectification Accuracy 304 214
art_entry Rectification Mode entry 314 80y
nop No Operation 324 00w
Drev_mark Reverse Diode Measurement 334 00y
Ds_mark Drain Source Measurement 34y 00x
Sel_st_1 Self Test Selection 1 354 004
Sel_st 2 Self Test Selection 2 364 00y
En_st Self Test Mode Entry 37w 80y
Om_over Operation Mode Overview 404 00w
Err_over Error Overview 414 00x
Ser Special Event Register 42y 004
Err_i_1 Internal Errors 1 43y 00y
Err_i_2 Internal Errors 2 44, 004
Err_e External Errors 45y 004
Err_sd Shutdown Errors 464 00y
Err_scd Short Circuit Errors 47y 00y
Err_indiag Input Pattern Violations 48y 00y
Err_osf Output Stage Feedback Errors 49y 00y
Err_spiconf SPI Communication and Configuration Errors 4A4 004
Err_op_12 Current Sense Amplifiers 1 & 2 Errors 4By, 00y
Err_op_3 Current Sense Amplifier 3 4Cy 004
Err_outp Digital Output Pin Errors 4Dy 00y
(RBELTR......)
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#* 68 (%) FEEmak

Register Short Name Register Long Name Offset Address |ResetValue
dsm_ls1 Low-side 1 Drain Source Measurement 4Ey 004
dsm_ls2 Low-side 2 Drain Source Measurement 4Fy 004
dsm_ls3 Low-side 3 Drain Source Measurement 504 00y
dsm_hsl High-side 1 Drain Source Measurement 51y 00y
dsm_hs2 High-side 2 Drain Source Measurement 524 00y
dsm_hs3 High-side 3 Drain Source Measurement 534 00y
Rdm_ls1 Low-side 1 Reverse Diode Measurement 54y 004
Rdm_ls2 Low-side 2 Reverse Diode Measurement 554 00y
Rdm_ls3 Low-side 3 Reverse Diode Measurement 564 00y
Rdm_hs1 High-side 1 Reverse Diode Measurement 574 00y
Rdm_hs2 High-side 2 Reverse Diode Measurement 584 00y
Rdm_hs3 High-side 3 Reverse Diode Measurement 594 00y
temp_ls1 Low-side 1 Output Stage Temperature 5A4 004
temp_ls2 Low-side 2 Output Stage Temperature 5By 004
temp_ls3 Low-side 3 Output Stage Temperature 5Cy 004
temp_hsl High-side 1 Output Stage Temperature 5Dy 00y
temp_hs2 High-side 2 Output Stage Temperature 5Ey 00y
temp_hs3 High-side 3 Output Stage Temperature 5Fy 00y
wwlc Window Watchdog Loop Counter 604 00y
res_ccl Watchdog Clock Counter 1 614 00y
res_cc2 Watchdog Clock Counter 2 624 00y
res_cc3 Watchdog Clock Counter 3 634 00y
res_vcc VCC Measurement Result 64 00w
res_cb CB Measurement Result 654 00y
res_vs Vs Measurement Result 664 004
res_vdh VDHP Measurement Result 674 004
Exeaaull

BiFsrFIit,
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15.1.1 ifESFss

15.1.1.1 BEER

Conf_Sig
Configuration Signature

7 6

Address. 004

Reset value: BA4

CRC
rmw
Field Bits Type Description
CRC 7:0 rmw CRCS8 Signature Byte
10111010s , CRC8 for default configuration register values
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15.1.1.2

Conf_Gen_1

General Configuration 1

ERALCE 1

4

3

2

Address.

Reset value:

1

01y

804

0

tLot_ w

in_diag_act

spi_wwd_a
ct

limp_act

vcc_sup_of
f

vcc_select

rmw

rmw

rmw

rmw

rmw

rmw

Field Bits
tl_ot_w 75

Type Description

rmw

Overtemperature Detection Threshold
111g,125°C

110s, 130°C

101g, 135°C

100z, 140°C (default)

011g, 145°C

010, 150°C

001, 155°C

0005, 160°C

Input Pattern Supervision
15, Enabled

0s , Disabled (default)

SPI Window Watchdog

1s, Enabled

0s , Disabled (default)

Limp Home Mode Activation
1s, Enabled

0s , Disabled (default)

VCC Supervision

15, Disabled

0s , Enabled (default)

VCC Monitoring Threshold

1g, 5V selected as VCC supply voltage
0s , 3.3V selected as VCC supply voltage (default)

in_diag_act 4 rmw

spi_wwd_act 3 rmw

limp_act 2 rmw

vcc_sup_off 1 rmw

vee_select 0 rmw

Rev. 1.40
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15.1.1.3 BAECE 2

Conf_Gen_2 Address. 024
General Configuration 2 Reset value: 03 4
7 6 5 4 3 2 1 0

. dis_ov_ld_ | ,.
tl_oc_op dis_ov_bh vdh dis_sd_vdh | en_vdh3 en_op3 en_op2 en_opl
rmw rmw rmw rmw rmw rmw rmw rmw
Field Bits Type Description
tl_oc_op 7 rmw Threshold Level Overcurrent Detection Current Sense
Amplifiers

1s, 3.3V Overcurrent Detection Threshold

0s , 5V Overcurrent Detection Threshold (default)
dis_ov_bh 6 rmw Disable Overvoltage Detection of High-side Buffer Capacitors
15, OV BSx disabled

0s , OV BSx enabled (default)

dis_ov_ld_vdh 5 rmw Disable Load Dump Overvoltage Detection at pin VDHP
15,0V LD disabled

0s , OV LD enabled (default)

dis_sd_vdh 4 rmw Disable Shutdown at VDHP

15, OV SD VDHP disabled

0s , OV SD VDHP enabled (default)

en_vdh3 3 rmw Enable 3 VDHx sense pins

15, 3 VDH sense pins and 1 VDHP power pin enabled
0s, 1 VDHP pin selected (default)

en_op3 2 rmw Enable Current Sense Amplifier 3

1s, Current Sense Amplifier 3 enabled
0s, Current Sense Amplifier 3 deactivated (default)

en_op2 1 rmw Enable Current Sense Amplifier 2

1g, Current Sense Amplifier 2 enabled (default)
0s, Current Sense Amplifier 2 deactivated

en_opl 0 rmw Enable Current Sense Amplifier 1 and Reference Output
Buffer

1, Current Sense Amplifier 1 and Reference Output Buffer
enabled (default)

0s, Current Sense Amplifier 1 and Reference Output Buffer
deactivated
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15.1.1.4 BAECE 3

Conf_Gen_3 Address: 034
General Configuration 3 .
Reset value: 1Cx
7 6 5 4 3 2 1 0
Res en_ART apc_tact apc_conf art_scd
none rmw rmw rmw rmw

Field Bits Type Description

Res 7 none Reserved
Og , default value. do not change.

en_ART 6 rmw Enable ART pin

15, ART pin enabled; APC disabled
0s , APC pin enabled; ART disabled (default)

apc_tact 5:3 rmw Timing Activation of Active Phase Cut Off (APC)

111,100 ms
1105,75ms
101,50 ms
100,30 ms

011z, 20 ms (default)
010g, 10 ms
001g,5ms
000s,0ms

apc_conf 2:1 rmw Active Phase Cut Off (APC) Output Signal Configuration

11z, Reserved

10z, Active stuck - oscillating in normal mode (default)
01g, Active high

00s , Active low

art_scd 0 rmw Failure Behavior of Short Circuit Detection in ART Mode

1g, ARE - Short Circuit Detection and output stages deactivated
with auto restart

0s , ARE - Short Circuit Detection only (default)
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15.1.1.5 BO&H

Conf_wwd
Window Watchdog

7 6

4 3

Address: 04y
Resetvalue: 564

wwd_count

wwd_ratio

wwd_tp

rmw

rmw

rmw

Field Bits

Type

Description

wwd_count 75

rmw

Loop Counter of Window Watchdog (increment 2; decrement

1)

1115,16

110z, 14
101g,12

100g, 10
011g,8

010s, 6 (default)
001g,4

000s,2

wwd_ratio 4:2

rmw

Ratio between Locked and Evaluation Window

111g, 95%
llOB ) 92%
1015, 90% (default)
100z, 80%
0115, 75%
010g, 70%
0015, 60%
000z, 50%

wwd_tp 1:.0

rmw

Period of Window Watchdog
115,10 ms

10s, 5 ms (default)

01g,2ms

00g,1ms
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15.1.1.6 vs IEMKERE

TlLvs Address: 05y

Vs Over- and Undervoltage Thresholds Reset value: 07w

tl_ov_vs tl_uv_vs

rmw rmw

Field Bits Type Description

tl_ov_vs T7:4 rmw Vs Overvoltage Threshold

11115,59.77V
1110s,57.94V
1101g,56.11V
1100s,53.97V
1011g,52.14V
1010s,50.01V
10015,48.18V
1000s,43.91V
01115,39.95V
0110s,35.98V
0101s,34.15V
0100g,32.02V
0011,28.05V
0010g,24.09V
0001,20.13V
0000s , 18.00 V (default)

tl_uv_vs 3:0 rmw Vs Undervoltage Threshold

11115,9.45V
1110s,9.15V
11015,8.84V
1100s,8.54V
10115,8.23V
1010s,7.93V
10015,7.62V
1000s,7.32V
0111g,7.01V (default)
0110s,6.71V
0101,6.40V
0100s,6.10V
0011,5.79V
0010s,5.49V
0001s,5.18V
00005 ,4.88V
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15.1.1.7 VDHP EEMR EEE
TL_vdh Address: 06
VDHP Over- and Undervoltage Thresholds Reset value: A0
7 6 5 4 3 2 1 0
tl_ov_vdh tl_uv_vdh
rmw rmw
Field Bits Type Description
tl_ov_vdh 7:4 rmw VDHP Overvoltage Threshold

11115,75.02V
1110s,70.14V
11015,64.95V
1100s,60.07V
1011s,57.94V
1010, 56.11V (default)
10015,53.97V
1000s,50.01V
0111s,48.18V
0110,39.95V
0101,35.98V
0100s,32.02V
0011g,28.05V
0010g,24.09V
0001g,20.13V
0000g, 18.00V

tl_uv_vdh 3:0 rmw VDHP Undervoltage Threshold

1111s,39.95V
1110s,35.07V
1101s,29.88V
11005 ,21.96V
10115,20.13V
10105, 17.99V
10015,11.89V
10005 ,10.98 V
0111s,10.06 V
0110s,9.15V
0101g,7.93V
0100g ,7.01V
0011g,6.10V
0010s ,5.49 V
0001g ,4.88V
0000s , 3.96 V (default)
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15.1.1.8 cB XEMvce R EME ERE
Tl cbvcc Address: 07y
CB Under- and VCC Under- and Overvoltage Thresholds Reset value: 954
7 6 5 4 3 2 1 0
tl_uv_cb tl_ov_vcc tl_uv_vcc
rmw rmw rmw
Field Bits Type Description
tl_uv_cb 7:4 rmw CB Undervoltage Threshold

11115,10.44V
1110s,10.22V
11015,9.99V
1100s,9.76 V
10115,9.53V
1010s,9.30V
10015, 9.07 V (default)
1000s,8.84V
0111,8.61V
0110s,8.39V
0101s,8.16V
0100 ,7.93V
0011g,7.70V
0010s,7.47V
0001g,7.24V
0000g,7.01V

tl_ov_vcc 3:2 rmw VCC Overvoltage Threshold

11z, Reserved

10z, 10% of configured VCC supply voltage
01g, 4% of configured VCC supply voltage
00z, Reserved

tl_uv_vcc 1:0 rmw VCC Undervoltage Threshold

11z, Reserved

10z, 10% of configured VCC supply voltage
01g, 4% of configured VCC supply voltage
00s, Reserved
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15.1.1.9 BB R/ BAK P ESBEET
Fm_1 Address: 084
Charge Pump/High-side Buffer Failure Modes Reset value: 30,
7 5 4 2 0
fm_uv_cb Res fm_cp2_off Res fm_uv_bs
rmw none rmw none rmw
Field Bits Type Description
fm_uv_cb 7:6 rmw CB Undervoltage Failure Behavior
11s, LE - Latched Error
10s, ARE - Auto Restart Error
01s, ERR - Error
00s , W - Warning (default)
Res 5 none Reserved
1g, default value. do not change.
fm_cp2_off 4 rmw Overload Charge Pump 2 Failure Behavior
1, Shutdown of output stages (default)
0g, No shutdown of output stages
Res 3:2 none Reserved
00s, default value. do not change.
fm_uv_bs 1:0 rmw Undervoltage High-side Buffer Capacitor Failure Behavior
11s, LE - Latched Error
10s, ARE - Auto Restart Error Olg,
ERR - Error
00s , W - Warning (default)
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15.1.1.10 R FERT
Fm_2 Address: 094
Miscellaneous Failure Modes Reset value: 704
7 6 5 4 3 2 1 0
fm_act_apc fm spi_wwd Res fm_ot_w
rmw none rmw
Field Bits Type Description
fm_act_apc 7:6 rmw APC activation
11;, Triggered by VCC out of range and SPI Window Watchdog
Time-out
10g, Triggered by VCC Overvoltage and SPI Window Watchdog
Time-out
01, Triggered by SPI Window Watchdog Time-out (default)
00s, APC not triggered
fm_spi_wwd 5:4 rmw SPI Window Watchdog Time-out Failure Behavior
11z, LE - Latched Error (default)
10s, ARE - Auto Restart Error
01, ERR - Error
00, W - Warning
Res 3:2 none Reserved
00s, default value. do not change.
fm_ot_w 1:0 rmw Overtemperature Detection Failure Behavior
11s, LE - Latched Error
10s, ARE - Auto Restart Error
01, ERR - Error
00s , W - Warning (default)
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15.1.1.11 Vs & VDHP & VCC R EHFEIRT
Fm_3 Address: 0Ay
Vs & VDHP & VCC Undervoltage Failure Modes Reset value: 10y
7 6 5 4 3 2 1 0
Res fm_uv_vs fm_uv_vdh fm_uv_vcc
none rmw rmw
Field Bits Type Description
Res 7:6 none Reserved
00g, default value. do not change.
fm_uv_vs 5:4 rmw Vs Undervoltage Failure Behavior
11z, LE - Latched Error
10s, ARE - Auto Restart Error
01s, ERR - Error (default)
00, W - Warning
fm_uv_vdh 3:2 rmw VDHP Undervoltage Failure Behavior
11z, LE - Latched Error
10s, ARE - Auto Restart Error
01s, ERR - Error
00s , W - Warning (default)
fm_uv_vcc 1.0 rmw VCC Undervoltage Failure Behavior
11z, LE - Latched Error
10s, ARE - Auto Restart Error
01s, ERR - Error
00s , W - Warning (default)
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15.1.1.12

Fm_4

Vs & VDHP & VCC Overvoltage Failure Modes

Vs & VDHP & VCC i3 [ EHER T,

Address. 0By

Reset value: 204

4 3 2 1 0

Res

fm_ov_vs

fm_ov_vdh fm_ov_vcc

none

rmw

rmw rmw

Field

Bits

Type

Description

Res

7

none

Reserved
Og , default value. do not change.

fm_ov_vs

6:5

rmw

Vs Overvoltage Failure Behavior
11z, LE - Latched Error

10s, ARE - Auto Restart Error

01s, ERR - Error (default)

00, W - Warning

fm_ov_vdh

4:2

rmw

VDHP Overvoltage Failure Behavior

111g, LE1 - Latched Error all HS FETs off only
110s, ARE1 - Auto Restart Error all HS FETs off only
101z, Reserved5

100 , Reserved4

011g, LE - Latched Error all FETs off

010g, ARE - Auto Restart Error

001s, ERR - Error

000s , W - Warning (default)

fm_ov_vcc

1:0

rmw

VCC Overvoltage Failure Behavior
11s, LE - Latched Error

10s, ARE - Auto Restart Error

01, ERR - Error

00s , W - Warning (default)
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15.1.1.13

Fm_5

Short Circuit Detection & Signal Path Supervision

Failure Modes

RRONSESRREEENSERET

Address. 0Cx
Reset value: 604

4 3 2 1 0

fm_scd

fm_outp_ol fm_osfh fm_in_diag

rmw

rmw rmw rmw

Field

Bits

Type

Description

fm_scd

7:5

rmw

Short Circuit Detection Failure Behavior

111s, LE2 - Latched Error, affected external FET off
110s, LE1 - Latched Error, affected half bridge off
1015, Reserved5

100z, Reserved4

011g, LE - Latched Error, all external FETs off (default)
0105, ARE - Auto Restart Error

001s, ERR - Error

000g , W - Warning

fm_outp_ol

rmw

Digital Output Pin Overload Failure Behavior

1g, Shutdown of output stages
0s, No shutdown of output stages (default)

fm_osfb

3:2

rmw

Output Stage Feedback Failure Behavior
11z, LE - Latched Error

10s, ARE - Auto Restart Error

01s, ERR - Error

00s , W - Warning (default)

fm_in_diag

1:0

rmw

Input Pattern Supervision Failure Behavior
11z, LE - Latched Error

10s, ARE - Auto Restart Error

01s, ERR - Error

00s , W - Warning (default)
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15.1.1.14 SEX By je)&Eih

Dt_hs Address. 0Dy
Dead Time High-side Reset value: OEx
7 6 5 4 3 2 1 0
dths
rmw

Field Bits Type Description
dths 7:0 rmw Dead time for high-side output stages

[formula: value*35.7+107; unit: ns]
10100101g, 6 ps - maximum dead time
000011103, 600 ns (default)

000000005 , 107 ns - minimum dead time
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15.1.1.15 5t X B [5]{EE2

Dt_ls Address. OEx
Dead Time Low-side Reset value: OEx
7 6 5 4 3 2 1 0
dtls
rmw

Field Bits Type Description
dtls 7:0 rmw Dead time for low-side output stages

[formula: value*35.7+107; unit: ns]
10100101g, 6 us - maximum dead time
000011103, 600 ns (default)

000000005 , 107 ns - minimum dead time
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15.1.1.16 NG LRI E]
Ft_1 Address: OFy
Undervoltage Filter Times Reset value: 854
7 6 5 4 3 2 1 0
f_uv_bs f_uv_cb f uv_vdh f_uv_vs
rmw rmw rmw
Field Bits Type Description
f_uv_bs 7:6 rmw High-side Buffer Capacitor Undervoltage Filter Time
115,10 us
108, 5 ps (default)
01g,3 s
00s,1ys
f_uv_cb 5:4 rmw CB Undervoltage Filter Time
115,100 ps
10,50 us
01,25 s
00z, 10 ps (default)
f_uv_vdh 3:2 rmw VDHP Undervoltage Filter Time
115,100 ps
10g, 50 ps
01z, 25 ps (default)
00g, 10 ps
f_uv_vs 1:0 rmw Vs Undervoltage Filter Time
115,100 ps
10s, 50 ps
01z, 25 ps (default)
00g, 10 ps
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15.1.1.17 i [EFM vee i8R ]

Ft_2
Overvoltage and VCC Filter Times

7 6 5 4 3 2

Address: 104
Reset value: 504

1 0

1 ov_vcc 1 ov_vdh

f_uv_vcc

f_ov_vs

rmw rmw rmw

rmw

Field Bits Type Description

VCC Undervoltage Filter Time
115,100 pus

10,50 pus

01g, 25 ps (default)

00g, 10 ps

f uv_vcc 7:6 rmw

VCC Overvoltage Filter Time
115,100 ps

10,50 us

01g, 25 ps (default)

00g, 10 ps

f ov_vcc 5:4 rmw

VDHP Overvoltage Filter Time
115,100 ps

108,50 ps

01,25 s

00z, 10 ps (default)

f ov_vdh 3:2 rmw

Vs Overvoltage Filter Time
115,100 ps

10g,50 ps

01,25 s

00z, 10 ps (default)

f ov_vs 1:0 rmw
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15.1.1.18 iR & FERRH ISR a]

Ft_3 Address: 114
Overtemperature & Short Circuit Detection Filter Times Reset value® OEx

7 6 5 4 3 2 1 0
f_ot_sd f_ot_w f_bl_scd f_fi_scd

rmw rmw rmw rmw

Field Bits Type Description

f_ot_sd 7 rmw Overtemperature Shutdown Filter Time
15,50 us

0s , 10 us (default)

f_ot_w 6:5 rmw Overtemperature Detection Filter Time
115,500 ps

10, 100 pus

01,50 us

00z, 10 ps (default)

f_bl_scd 4:2 rmw Short Circuit Detection Blanking Time
111g,15pus

110,10 us

101g,5us

100s,3.5us

011, 2 ps (default)

010g,1.5pus

001, 1.0 us

000, 0.7 ps

f_fi_scd 1.0 rmw Short Circuit Detection Filter Time
115,5.8 us

10s, 3.8 ps (default)

01g,2.0 us

00g,1.25 s
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15.1.1.19 = 7S R B ]

Ft_4 Address. 124
Overcurrent Filter Time Reset value: 024
7 6 5 4 3 2 1 0

Res f_oc_op
none rmw
Field Bits Type Description
Res 7:2 none Reserved

000000¢ , default value. do not change.

f_oc_op 1:0 rmw Current Sense Amplifier Overcurrent Filter Time
115,10 us
108, 5 ps (default)
01g,3 s
00s,1.5ps
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15.1.1.20 o AR FER T
Fm_6 Address: 134
Overcurrent Failure Modes Reset value: 004
7 6 5 4 3 2 1 0
Res fm_oc_op3 fm_oc_op2 fm_oc_opl
none rmw rmw
Field Bits Type Description
Res 7:6 none Reserved
00g, default value. do not change.
fm_oc_op3 5:4 rmw Current Sense Amplifier 3 Overcurrent Failure Behavior
11z, LE - Latched Error
10s, ARE - Auto Restart Error
01g, ERR - Error
00s , W - Warning (default)
fm_oc_op2 3:2 rmw Current Sense Amplifier 2 Overcurrent Failure Behavior
11s, LE - Latched Error
10s, ARE - Auto Restart Error
01, ERR - Error
00s , W - Warning (default)
fm_oc_opl 1:0 rmw Current Sense Amplifier 1 Overcurrent Failure Behavior
11s, LE - Latched Error
10s, ARE - Auto Restart Error
01, ERR - Error
00s , W - Warning (default)
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15.1.2 BEHEFFES
15.1.2.1 R M A S 182 - 12 1
Op_gain_1 Address: 20y
Current Sense Amplifier 1&2 - Gain 1 Reset value® 33,
7 6 5 4 3 2 1 0
Res opl_gainl Res op2_gainl
none r'w none rw
Field Bits Type Description
Res 7 none Reserved
Og , default value. do not change.
opl_gainl 6:4 rw Current Sense Amplifier 1 - Gain 1
1115,83.19
110s,38.13
101z, 34.45
1008, 30.81
011z, 26.90 (default)
010s,23.35
001z, 19.56
000z, 15.71
Res 3 none Reserved
Og , default value. do not change.
op2_gainl 2:0 rw Current Sense Amplifier 2 - Gain 1
1115,83.19
110s,38.13
101z, 34.45
1008, 30.81
011z, 26.90 (default)
0108, 23.35
001z, 19.56
000s, 15.71
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15.1.2.2

Op_gain_2

Current Sense Amplifier 1&2 - Gain 2

7

6

5

R AL TR 2 1&2 - 1 7m 2

Address: 21y

Reset value: 554

1 0

Res

opl_gain2

Res

op2_gain2

none

rw

none

rw

Field

Bits

Type

Description

Res

none

Reserved

0g , default value. do not change.

opl_gain2

6:4

rw

Current Sense Amplifier 1 - Gain 2

1115,83.19
110s,38.13

1013, 34.45 (default)

100s, 30.81
011s,26.90
010s,23.35
001s, 19.56
000s,15.71

Res

none

Reserved

0g , default value. do not change.

op2_gain2

2:0

rw

Current Sense Amplifier 2 - Gain 2

1115,83.19
110s,38.13

101;, 34.45 (default)

100s, 30.81
011s,26.90
010s,23.35
001s,19.56
000s,15.71
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15.1.2.3

Op_gain_3

Current Sense Amplifier 3 - Gain 1&2

7

6

5

BRI A28 3 - 181 1&2

Address: 224
Reset value: 534

1 0

Res

op3_gain2

Res

op3_gainl

none

rw

none

rw

Field

Bits

Type

Description

Res

none

Reserved

0g , default value. do not change.

op3_gain2

6:4

rw

Current Sense Amplifier 3 - Gain 2

1115,83.19
110s,38.13

1013, 34.45 (default)

100s, 30.81
011s,26.90
010s,23.35
001s, 19.56
000s,15.71

Res

none

Reserved

0g , default value. do not change.

op3_gainl

2:0

rw

Current Sense Amplifier 3 - Gain 1

1115,83.19
110s,38.13
1015, 34.45
1005, 30.81

011g,26.90 (default)

010s,23.35
001s, 19.56
000s,15.71
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15.1.2.4 BN KRS EHR RS

Op_0Ocl Address: 23y
Current Sense Amplifier Zero Current Offset Reset value: 5Fn
7 6 5 4 3 2 1 0

zcl ofs
rw rw

Field Bits Type Description

zcl 7:6 rw Zero Current Output Voltage Offset
113, Reserved
10g,2.5V
01z, 1.65V (default)
00s,0.5V

ofs 5:0 rw Zero Current Output Voltage Offset Fine Adjustment

111111g, Most positive offset adjustment
011111, No adjustment (default)

000000¢, Most negative offset adjustment
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15.1.2.5 BN RS E
op_con Address: 24y,
Current Sense Amplifier Configuration .
Reset value: 07n
7 6 5 4 3 2 1 0
opl_cal op2_cal op3_cal Res opl_cal_n | op2_cal_n | op3_ca_n
rwc rwc rwc none rwc rwc rwc
Field Bits Type Description
opl_cal 7 rwc CSA 1 Calibration start
1g, Set calibration (self clearing if completed)
0s, No ongoing calibration (default)
op2_cal 6 rwc CSA 2 Calibration start
1g, Set calibration (self clearing if completed)
0s, No ongoing calibration (default)
op3_cal 5 rwc CSA 3 Calibration start
1g, Set calibration (self clearing if completed)
0s, No ongoing calibration (default)
Res 4:3 none Reserved
00s, default value. do not change.
opl_cal_n 2 rwc No CSA 1 Calibration start
1s, No ongoing calibration (default)
0s, Set calibration (self clearing if completed)
op2_cal_n 1 rwc No CSA 2 Calibration start
15, No ongoing calibration (default)
0Og , Set calibration (self clearing if completed)
op3_cal_n 0 rwc No CSA 3 Calibration start
1s, No ongoing calibration (default)
0s, Set calibration (self clearing if completed)
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15.1.2.6 2R QM FE(EA 1
Sc_ls_1 Address. 254
Short Circuit Detection Threshold Low-side 1 Reset value: 1A,
7 5 4 3 2 1 0
sc_ls_1
rw
Field Bits Type Description
sc_ls_1 7:0 rw Low-side 1 SCD Threshold (positive Two's Complement only)
[formula: (value)*1.215/104; unit: Volt]
01111111g, SCD deactivated
01111110g,1.472V - Maximum SCDL
00011010s , 304 mV (default)
000000015, 11.7 mV - Minimum SCDL
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15.1.2.7 yishiz:g o= R =R Rpvaly)

Sc_ls_2 Address. 264
Short Circuit Detection Threshold Low-side 2 Reset value: 1A,
7 5 4 3 2 1 0
sc_ls_2
rw

Field Bits Type Description
sc_ls_2 7:0 rw Low-side 2 SCD Threshold (positive Two's Complement only)
[formula: (value)*1.215/104; unit: Volt]
01111111g, SCD deactivated
01111110g,1.472V - Maximum SCDL
00011010s , 304 mV (default)
000000015, 11.7 mV - Minimum SCDL
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15.1.2.8 a2 QM RE(EA 3
Sc_ls_3 Address: 27y
Short Circuit Detection Threshold Low-side 3 Reset value: 1A,
7 5 4 3 2 1 0
sc_ls_3
rw
Field Bits Type Description
sc_ls_3 7:0 rw Low-side 3 SCD Threshold (positive Two's Complement only)
[formula: (value)*1.215/104; unit: Volt]
01111111g, SCD deactivated
01111110g,1.472V - Maximum SCDL
00011010s , 304 mV (default)
000000015, 11.7 mV - Minimum SCDL
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15.1.2.9 RN RERZA 1

Sc_hs_1 Address. 284
Short Circuit Detection Threshold High-side 1 Reset value: 1A,
7 6 5 4 3 2 1 0
sc_hs_1
r'w

Field Bits Type Description
sc_hs_1 7:0 rw High-side 1 SCD Threshold (positive Two's Complement only)

[formula: (value)*1.215/104; unit: Volt]
011111115, SCD deactivated
01111110s,1.472V - Maximum SCDL
000110105 , 304 mV (default)
00000001, 11.7 mV - Minimum SCDL
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15.1.2.10 kg N RERZA 2

Sc_hs_2 Address. 294
Short Circuit Detection Threshold High-side 2 Reset value: 1A4
7 6 5 4 3 2 1 0
sc_hs_2
rw

Field Bits Type Description
sc_hs_2 7:0 rw High-side 2 SCD Threshold (positive Two's Complement only)

[formula: (value)*1.215/104; unit: Volt]
01111111s, SCD deactivated
01111110g,1.472V - Maximum SCDL

000110105 , 304 mV (default)
000000015, 11.7 mV - Minimum SCDL
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15.1.2.11 g RERZA 3

Sc_hs_3 Address: 2A4
Short Circuit Detection Threshold High-side 3 Reset value: 1A,
7 6 5 4 3 2 1 0
sc_hs_3
rw

Field Bits Type Description
sc_hs_3 7:0 rw High-side 3 SCD Threshold (positive Two's Complement only)

[formula: (value)*1.215/104; unit: Volt]
01111111s, SCD deactivated
01111110g,1.472V - Maximum SCDL

000110105 , 304 mV (default)
000000015, 11.7 mV - Minimum SCDL
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15.1.2.12 BATAGEMFER
Li_ctr Address: 2B
Limp Home Activation and Half Bridge Deactivation .
Reset value: E8:
7 6 5 4 3 2 1 0
en_hb3 en_hb2 en_hb1l en_limp ex_limp dis_hb3 dis_hb2 dis_hb1
rw rw rw rw rw rw rw rw
Field Bits Type Description
en_hb3 7 rw Enable Half Bridge 3
1g, Output stages of half bridge 3 active (default)
0s, Output stages of half bridge 3 external FET off, dedicated
protection functions deactivated
en_hb2 6 rw Enable Half Bridge 2
1, Output stages of half bridge 2 active (default)
0s, Output stages of half bridge 2 external FET off, dedicated
protection functions deactivated
en_hbl 5 rw Enable Half Bridge 1
1, Output stages of half bridge 1 active (default)
0s, Output stages of half bridge 1 external FET off, dedicated
protection functions deactivated
en_limp 4 rw Limp home Mode Entry
1z, Enter
0s , Exit (default)
ex_limp 3 rw Limp home Mode Exit
13, Exit (default)
0g, Enter
dis_hb3 2 rw Disable Half Bridge 3
1, Output stages of half bridge 3 external FET off, dedicated
protection functions deactivated
0s, Output stages of half bridge 3 active (default)
dis_hb2 1 rw Disable Half Bridge 2
1, Output stages of half bridge 2 external FET off, dedicated
protection functions deactivated
0g, Output stages of half bridge 2 active (default)
dis_hbl 0 rw Disable Half Bridge 1
1g, Output stages of half bridge 1 external FET off, dedicated
protection functions deactivated
0s, Output stages of half bridge 1 active (default)
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15.1.2.13 BIEBEERRM CSA

Misc_ctr Address: 2Cy

Shift Phase Voltage Feedback and CSA Gain Reset value: 00w
7 6 5 4 3 2 1 0

sh_op_gain Res art Res pfb
rw none rw none rw

Field Bits Type Description

sh_op_gain 7 rw Shift between the gain registers of the Current Sense

Amplifier Gain
1s, Gain Setting opX_gain2 active
0s , Gain Setting opX_gainl active (default)

Res 6:4 none Reserved
000s, default value. do not change.

art 3:2 rw Phase Selection in Rectification Mode
11z, Reserved

10z, Phase 3 selected

01s, Phase 2 selected

00g , Phase 1 selected (default)

Res 1 none Reserved

Og , default value. do not change.
pfb 0 rw Digital Phase Feedback Thresholds

15, 50/50%
08, 80/25% (default)
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15.1.2.14 TRERRE
art_tlp Address: 2Dy
Passive Rectification Threshold Reset value: F8y
7 5 4 3 2 1 0
tlart_p
rw
Field Bits Type Description
tl_art_p 7:0 rw Passive Rectification Threshold (Two's Complement only)
[formula: (value-1)*1.215/104; unit: Volt]
00000001, -0 V - Maximum value
00000000, -0.0117V
11111000g,-0.105V (default)
100000015, -1.495V - Minimum value
10000000g, deactivated
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15.1.2.15 BRERRE
art_tla Address: 2E4
Active Rectification Threshold Reset value: 064
7 5 4 3 2 1 0
tl_art_a
rw
Field Bits Type Description
tl_art_a 7:0 rw Active Rectification Threshold (Two's Complement only)
[formula: (value)*1.215/104; unit: Volt]
01111111, deactivated
011111108, 1.472V - Maximum value
00000110s, 0.070 V (default)
00000001, 0.0117V
000000005 , 0 V - Minimum value
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15.1.2.16 s R et
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art_fi Address. 2F4
Rectification Filter Time Reset value: 534
7 6 5 4 3 2 1 0
fi_art_tlp fi_art_tla
rw rw

Field Bits Type Description
fi_art_tlp 7:4 rw Passive Rectification Filter Time

1111s, Maximum Filter Time

0101;, Default Filter Time

0000 , Minimum Filter Time
fi_art_tla 3:0 rw Active Rectification Filter Time

1111, Maximum Filter Time

0011;, Default Filter Time

0000s, Minimum Filter Time
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15.1.2.17

art_acc

BRRE

Rectification Accuracy

7

6

Address: 304
Reset value: 214

1 0

acc_art_tlp

Res

acc_art_tla

rw

none

rw

Field

Bits

Type

Description

acc_art_tlp

7:5

rw

Passive Rectification Accuracy
1115, Reserved7

110;, Reserved6

101z, Reserved5

100s, High accuracy

011z, Reserved3

010s, Medium accuracy
001g, Low accuracy (default)
000s, Reserved0

Res

4:3

none

Reserved

00s, default value. do not change.

acc_art_tla

2:0

rw

Active Rectification Accuracy
1115, Reserved7

110;, Reserved6

1015, Reserved5

100s, High accuracy

011, Reserved3

010s, Medium accuracy
001g, Low accuracy (default)
000s, Reserved0
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15.1.2.18

art_entry

Rectification Mode entry

7

6

BEREIVHN

Address: 31y

infineon

Reset value: 804

1

art_dis Res art_en
rw none rw
Field Bits Type Description
art_dis 7 rw Rectification Mode Disable
1, Exit rectification mode (default)
0s, Enter rectification mode
Res 6:1 none Reserved
000000¢ , default value. do not change.
art_en 0 rw Rectification Mode Enable
1g, Enter rectification mode
0s , Exit rectification mode (default)
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15.1.2.19 THEE

nop Address: 324
No Operation Reset value: 004
7 6 5 4 3 2 1 0
nop
rw

Field Bits Type Description
nop 7:0 rw No Operation
000000005 , default
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15.1.2.20 RAZKRENE

Drev_mark Address: 33y
Reverse Diode Measurement
Reset value: 004
7 6 5 4 3 2 1 0
Drev_acc hs3 hs2 hs1 s3 ls2 ls1
rw rwc rwc rwc rwc rwc rwc
Field Bits Type Description
Drev_acc 7:6 rw Accuracy of Reverse Diode Measurement
115, Reserved 3 103,
High Accuracy
01, Medium Accuracy
00s, Low Accuracy (default)
hs3 5 rwc High-side 3 Reverse Diode Measurement

1, Enabled (self clearing after measurement completed)
0s, Disabled (default)

hs2 4 rwc High-side 2 Reverse Diode Measurement

1, Enabled (self clearing after measurement completed)
0s, Disabled (default)

hsl 3 rwc High-side 1 Reverse Diode Measurement

1g, Enabled (self clearing after measurement completed)
0s, Disabled (default)

[s3 2 rwc Low-side 3 Reverse Diode Measurement

1, Enabled (self clearing after measurement completed)
0s, Disabled (default)

[s2 1 rwc Low-side 2 Reverse Diode Measurement

1, Enabled (self clearing after measurement completed)
0s, Disabled (default)

[s1 0 rwc Low-side 1 Reverse Diode Measurement

1, Enabled (self clearing after measurement completed)
0s, Disabled (default)
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15.1.2.21 y-pENIl)- -

Ds_mark Address: 34y
Drain Source Measurement Reset value: 004
7 6 5 4 3 2 1 0
Res hs3 hs2 hsl Is3 ls2 sl
none rwc rwc rwc rwc rwc rwc
Field Bits Type Description
Res 7:6 none Reserved
00g, default value. do not change.
hs3 5 rwc High-side 3 Drain Source Measurement

1, Enabled (self clearing after measurement deactivated)
0s, Disabled (default)

hs2 4 rwc High-side 2 Drain Source Measurement

1, Enabled (self clearing after measurement deactivated)
0s, Disabled (default)

hsl 3 rwc High-side 1 Drain Source Measurement

1g, Enabled (self clearing after measurement deactivated)
0s, Disabled (default)

[s3 2 rwc Low-side 3 Drain Source Measurement

1, Enabled (self clearing after measurement deactivated)
0s, Disabled (default)

[s2 1 rwc Low-side 2 Drain Source Measurement

1, Enabled (self clearing after measurement deactivated)
0s, Disabled (default)

[s1 0 rwc Low-side 1 Drain Source Measurement

1, Enabled (self clearing after measurement deactivated)
0s, Disabled (default)
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15.1.3 BHEFsS

15.1.3.1 B EE 1

Sel_st_1 Address. 354
Self Test Selection 1 Reset value: 00y
7 6 5 4 3 2 1 0

st_uv_vcc | st_scd_hs | st_scd_ls st_uv_cb Res st_hs st_ls Res
rw rw rw rw none rwc rwc none
Field Bits Type Description
st_uv_vcc 7 rw VCC Undervoltage Self Test
1s, Enable
0s , Disable (default)
st_scd_hs 6 rw Short Circuit Detection at High-side Self Test
1g, Enable
0s , Disable (default)
st_scd_ls 5 rw Short Circuit Detection at Low-side Self Test
1g, Enable
0s , Disable (default)
st_uv_cb 4 rw CB Undervoltage Self Test
1s, Enable
0s , Disable (default)
Res 3 none Reserved

Og , default value. do not change.

st_hs 2 rwc Drain Source Voltage Measurement High-side Self Test

1g, Enable (self clearing)
0s, Disable (default)

st_ls 1 rwc Drain Source Voltage Measurement Low-side Self Test

1g, Enable (self clearing)
0s, Disable (default)

Res 0 none Reserved

Og , default value. do not change.
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15.1.3.2 B HEE 2

Sel_st_2 Address: 364

Self Test Selection 2
Reset value: 004

7 6 5 4 3 2 1 0

Res en_op3_gt2 |en_op3_gtl|en_op2_gt2|en_op2_gtl | en_opl_gt2 en_opl_gtl en_vreg op

none rw rw rw rw rw rw rwc

Field Bits Type Description

Res 7 none Reserved
Og , default value. do not change.

en_op3_gt2 6 rw Current Sense Amplifier 3 - Self-test of CSA3 gain test high
voltage VSSC_GTIHV with gain register op3_gain2
1s, Enable
0s , Disable (default)

en_op3_gtl 5 rw Current Sense Amplifier 3 - Self-test of CSA3 gain test low
voltage VSSC_GTILV with gain register op3_gainl
1s, Enable
0s , Disable (default)

en_op2_gt2 4 rw Current Sense Amplifier 2 - Self-test of CSA2 gain test high
voltage VSSC_GTIHV with gain register op2_gain2
1g, Enable
0s , Disable (default)

en_op2_gtl 3 rw Current Sense Amplifier 2 - Self-test of CSA2 gain test low
voltage VSSC_GTILV with gain register op2_gainl
1g, Enable
0z, Disable (default)

en_opl_gt2 2 rw Current Sense Amplifier 1 - Self-test of CSA1 gain test high
voltage VSSC_GTIHV with gain register op1_gain2
1s, Enable
0s , Disable (default)

en_opl_gtl 1 rw Current Sense Amplifier 1 - Self-test of CSA1 gain test low
voltage VSSC_GTILV with gain register op1_gainl
1g, Enable
0z, Disable (default)

en_vreg_op 0 rwc Supply Voltage Measurement of Current Sense Amplifiers and
Reference Buffer
1g, Enable
0s , Disable (default)
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En_st Address: 37w
Self Test Mode Entry .
Reset value: 80k
7 6 5 4 3 2 1 0
dis_st Res en_st
rw none rw
Field Bits Type Description
dis_st 7 rw Self Test Mode Disable
13, Exit self test mode (default)
0s, Enter self test mode
Res 6:1 none Reserved
000000; , default value. do not change.
en_st 0 rw Self Test Mode Enable
1z, Enter self test mode
0s , Exit self test mode (default)
Datasheet 161 Rev. 1.40

2024-02-22



%LBE?CROD-HQK Infineon

15.1.4 ENEFSR
15.1.4.1 TEREIER

Om_over Address: 404
Operation Mode Overview Reset value: 004
7 6 5 4 3 2 1 0
norm_m rect_m err_m soff_m self_test_m| conf_lock conf_m idle_
r r r r r r r r
Field Bits Type Description
norm_m 7 r Normal Operation Mode (Motor Driving Mode) Active

1g, In Driving Mode
0Og , Not in Driving Mode

rect_m 6 r Normal Operation Mode (Rectification Mode) Active

1z, In Rectification Mode
0s , Not in Rectification Mode

err_m 5 r Error Mode Active
1s,in Error Mode

0z, Notin Error Mode
soff_m 4 r SOFF Mode Active

1z, In SOFF Mode

0z, Not in SOFF Mode
self_test_m 3 r Self Test Mode Active
1z, in Self Test Mode

0s, Not in Self Test Mode

conf_lock 2 r Configuration Lock Mode Active

1s, In Configuration Lock Mode
0s , Not in Configuration Lock Mode

conf_m 1 r Configuration Mode Active
1g, In Configuration Mode

0s , Not in Configuration Mode
idle_m 0 r Idle Mode Active

1z, Inldle Mode
0z, Notin Idle Mode
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15.1.4.2 aIREHAR

Err_over Address. 41y
Error Overview Reset value: 004
7 6 5 4 3 2 1 0
int12 ext outp indiag sd scd op osf
rc rc rc rc rc rc rc rc
Field Bits Type Description
intl2 7 rc Internal Error
1g, Error set
0s, No error
ext 6 rc External Error
1g, Error set
0s, No error
outp 5 rc Output Pin Error
1g, Error set
0g, No error
indiag 4 rc Input Pattern Violation Error
1g, Error set
0g, No error
sd 3 rc Shutdown Error
1g, Error set
0g, No error
scd 2 rc Short Circuit Error
1g, Error set
0g, No error
op 1 rc Current Sense Amplifier Error
1g, Error set
0g, No error
osf 0 rc Output Stage Feedback Error
1g, Error set
0g, No error
Datasheet 163 Rev. 1.40

2024-02-22



%LBE?CROD-HQK Infineon

15.1.4.3 % EHTEES

Ser Address: 42,
Special Event Register Reset value: 004
7 6 5 4 3 2 1 0
err_ot_w lfw ctrl_re.g_m gtm apc_act Res limp_on rom
valid
rc rc rc r r none r rc
Field Bits Type Description
err_ot_w 7 rc Overtemperature Detection
1g, Error set
0s , No error
lfw 6 rc Latent Fault Warning
1g, Error set
0s , No error
ctrl_reg_invalid 5 rc Error Correction of Control Register Failed
13, Failed
0z, No fail
gtm 4 r global test mode
15, Entered
0s, Notin global test mode
apc_act 3 r Phase Cut off Activation
15, Activated Og,
Deactivated
Res 2 none Reserved

Og , default value. do not change.

limp_on 1 r Limp Home Mode

1g, In Limp Home Mode

0g, Not in Limp Home Mode (default)
rom 0 rc Reduced Operation Mode has occurred

15, ROM occurred
0s, No ROM occurred
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15.1.4.4 NEBEEIR 1
Err_i_ 1 Address: 43,
Internal Errors 1 Reset value: 00w
7 6 5 4 3 2 1 0
Res err_uv_cb err_uv_reg | err_uv_reg | err_ov_reg | err_uv_reg | €rr_uv_vcc | err_ov_reg
5 6 6 4 _rom 1
none rc rc rc rc rc rc rc
Field Bits Type Description
Res 7 none Reserved
0g , default value. do not change.
err_uv_cb 6 rc CB Undervoltage Detection Error
1g, Error set
0g, No error
err_uv_regs 5 rc Undervoltage Internal Regulator 5 Error for Reduced
Operation Mode
1g, Error set
0g, No error
err_uv_regé 4 rc Undervoltage Internal Regulator 6 Error
1g, Error set
0g, No error
err_ov_regé 3 rc Overvoltage Internal Regulator 6 Error
1g, Error set
0s, No error
err_uv_rega 2 rc Undervoltage Internal Regulator 4 Error
1g, Error set
0g, No error
err_uv_vcc_rom 1 rc Undervoltage External VCC for Reduced Operation Mode
1g, Error set
0g, No error
err_ov_regl 0 rc Overvoltage Internal Regulator 1 Error
1g, Error set
0s, No error
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BrIxIC
15.1.4.5 REBEEIR 2
Err_i 2 Address: 44y
Internal Errors 2 Reset value: 00
7 6 5 4 3 2 1 0
err_ov_bsl | err_ov_bs2 err_ov_bs3 err_cpl err_cp2 | err_uv_bsl |err_uv_bs2 | err_uv_bs3
rc rc rc rc rc rc rc rc
Field Bits Type Description
err_ov_bsl 7 rc High-side Buffer Capacitor 1 Overvoltage Detection Error
1g, Error set
0s , No error
err_ov_bs2 6 rc High-side Buffer Capacitor 2 Overvoltage Detection Error
1g, Error set
0s, No error
err_ov_bs3 5 rc High-side Buffer Capacitor 3 Overvoltage Detection Error
1g, Error set
0g, No error
err_cpl 4 rc Charge Pump 1 Overload Error
1g, Error set
0s , No error
err_cp2 3 rc Charge Pump 2 Overload Error
1g, Error set
0s , No error
err_uv_bsl 2 rc High-side Buffer Capacitor 1 Undervoltage Detection Error
1g, Error set
0g, No error
err_uv_bs2 1 rc High-side Buffer Capacitor 2 Undervoltage Detection Error
1g, Error set
0s , No error
err_uv_bs3 0 rc High-side Buffer Capacitor 3 Undervoltage Detection Error
1g, Error set
0s , No error
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BrIRIC
15.1.4.6 SMEBEEIR
Err_e Address. 45y
External Errors Reset value: 004
7 6 5 4 3 2 1 0
err_ov_ld_
Res vdh err_ov_v| err_uv_vcc | err_uv_vs | err_ov_vs |err_uv_vdh |err_ov_vdh
cc
none rc rc rc rc rc rc rc
Field Bits Type Description
Res 7 none Reserved
Og , default value. do not change.
err_ov_ld_vdh 6 rc Load Dump Detection CH2 at Pin VDHP
1g, Error set
0s , No error
err_ov_vcc 5 rc VCC Overvoltage Detection Error
1g, Error set
0s , No error
err_uv_vcc 4 rc VCC Undervoltage Detection Error
1g, Error set
0s , No error
err_uv_vs 3 rc Vs Undervoltage Detection Error
1g, Error set
0g, No error
err_ov_vs 2 rc Vs Overvoltage Detection Error
1g, Error set
0s , No error
err_uv_vdh 1 rc VDHP Undervoltage Detection Error
1g, Error set
0s , No error
err_ov_vdh 0 rc VDHP Overvoltage Detection Error
1g, Error set
0g, No error
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Brxic
15.1.4.7 KHrEEIR
Err_sd Address: 46y
Shutdown Errors Resetvalue: 004
7 6 5 4 3 2 1 0
sd_ot sd_ov_vs | sd_ov_vdh | sd_uv_cb | sd_clkfail | sd_ov_cp sd_cpl sd_d(c:lkp -stu
rc rc rc rc rc rc rc rc
Field Bits Type Description
sd_ot 7 rc Overtemperature Shutdown
1g, Error set
0s , No error
sd_ov_vs 6 rc Vs Overvoltage Shutdown
1g, Error set
0g, No error
sd_ov_vdh 5 rc VDHP Overvoltage Shutdown
1g, Error set
0g, No error
sd_uv_cb 4 rc CB Undervoltage Shutdown
1g, Error set
0g, No error
sd_clkfail 3 rc Internal Clock Supervision Shutdown
1g, Error set
0s , No error
sd_ov_cp 2 rc Charge Pump Overvoltage Shutdown at Pin CB or Pin CH2-CL2
1g, Error set
0g, No error
sd_cpl 1 rc Vs Path Charge Pump Input Overload
1g, Error set
0g, No error
sd_ddp_stuck 0 rc Digital Driving Path Stucked Shutdown
1g, Error set
0s , No error
Datasheet 168 Rev. 1.40
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Brxic
15.1.4.8 RS TR IR
Err_scd Address: 47y

Short Circuit Errors Resetvalue: 004

7

6

5

4

3

2

err_scd_hsl err_s;d_hs err_s;d_hs err_scd_lsl | err_scd_ls2 | err_scd_ls3 Res
rc rc rc rc rc rc none
Field Bits Type Description
err_scd_hsl 7 rc Short Circuit Detection at High-side 1
1g, Error set
0s , No error
err_scd_hs2 6 rc Short Circuit Detection at High-side 2
1g, Error set
0g, No error
err_scd_hs3 5 rc Short Circuit Detection at High-side 3
1g, Error set
0g, No error
err_scd_ls1 4 rc Short Circuit Detection at Low-side 1
1g, Error set
0g, No error
err_scd_ls2 3 rc Short Circuit Detection at Low-side 2
1g, Error set
0s , No error
err_scd_ls3 2 rc Short Circuit Detection at Low-side 3
1g, Error set
0g, No error
Res 1:0 none Reserved
00g, default value. do not change.
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15.1.4.9 MNENEMN

Err_indiag Address: 48y
Input Pattern Violations Reset value: 004
7 6 5 4 3 2 1 0
err_ind_hs1 err_i;d_hs err_igd_hs err_ind_lsl | err_ind_ls2 | err_ind_ls3 Res

rc rc rc rc rc rc none

Field Bits Type Description

err_ind_hs1 7 rc Input Pattern Violation at IH1_N
1g, Error set
0g, No error

err_ind_hs2 6 rc Input Pattern Violation at IH2_N
1g, Error set
0g, No error

err_ind_hs3 5 rc Input Pattern Violation at IH3_N
1g, Error set
0g, No error

err_ind_ls1 4 rc Input Pattern Violation at IL1
1g, Error set
0g, No error

err_ind_ls2 3 rc Input Pattern Violation at IL2
1g, Error set
0g, No error

err_ind_ls3 2 rc Input Pattern Violation at IL3
1g, Error set
0g, No error

Res 1:0 none Reserved
00s, default value. do not change.
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15.1.4.10 MR R G IR

Err_osf Address: 49,
Output Stage Feedback Errors .
Reset value: 004
7 6 5 4 3 2 1 0
err_osf_hs3 | err_osf_hs2 | err_osf_hsl | err_osf _ls3 | err_osf_ls2 | err_osf_ls1 Res
rc rc rc rc rc rc none
Field Bits Type Description
err_osf_hs3 7 rc Output Stage High-side 3 Feedback Error
1g, Error set
0g, No error
err_osf_hs2 6 rc Output Stage High-side 2 Feedback Error
1g, Error set
0s , No error
err_osf_hsl 5 rc Output Stage High-side 1 Feedback Error
1g, Error set
0s , No error
err_osf_|s3 4 rc Output Stage Low-side 3 Feedback Error
1g, Error set
0g, No error
err_osf_ls2 3 rc Output Stage Low-side 2 Feedback Error
1g, Error set
0g, No error
err_osf_Is1 2 rc Output Stage Low-side 1 Feedback Error
1g, Error set
0s , No error
Res 1:.0 none Reserved
00s, default value. do not change.
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BrIxIC
15.1.4.11 SPIBEMEESEIR
Err_spiconf Address: 4A4
SPI Communication and Configuration Errors Reset value: 00w
7 6 5 4 3 2 1 0
Res Con‘f;fi'g—m conf_to SPI‘—’:ﬂg—m err_spi_crc | err_spi_wd | err_spi_to err_;p;_fra
none rc rc rc rc rc rc rc
Field Bits Type Description
Res 7 none Reserved
0g , default value. do not change.
conf_sig_invalid 6 rc Configuration Signature Invalid
1g, Error set
0g, No error
conf_to 5 rc Configuration Time-Out
1s, Error set
0g, No error
spi_add_invalid 4 rc Invalid Address Access
1g, Error set
0g, No error
err_spi_crc 3 rc SPI CRC Error
1s , Error set
0g, No error
err_spi_wd 2 rc SPIl watchdog Error
1g, Error set
0g, No error
err_spi_to 1 rc SPI Time-out
1g, Error set
0g, No error
err_spi_frame 0 rc SPI Frame Error
1g, Error set
0g, No error
Datasheet 172 Rev. 1.40
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15.1.4.12 BB MR AES 1 &2 FBi%

Err_op_12 Address: 4By
Current Sense Amplifiers 1 & 2 Errors Reset value: 004
7 6 5 4 3 2 1 0
err_oi|l:)2_cal €rr_op2_ov | err_op2_uv | err_oc_op2 err_cl.)izl_ca err_opl_ov |err_opl_uv | err_oc_opl
rc rc rc rc rc rc rc rc

Field Bits Type Description
err_op2_calib 7 rc Current Sense Amplifier 2 Calibration Failed
1g, Error set
0g, No error
err_op2_ov 6 rc Current Sense Amplifier 2 Supply Overvoltage
1g, Error set
0g, No error
err_op2_uv 5 rc Current Sense Amplifier 2 Supply Undervoltage
1g, Error set
0s , No error
err_oc_op2 4 rc Current Sense Amplifier 2 Overcurrent
1g, Error set
0s , No error
err_opl_calib 3 rc Current Sense Amplifier 1 Calibration Failed
1g, Error set
0g, No error
err_opl_ov 2 rc Current Sense Amplifier 1 and VRO Buffer Supply Overvoltage
1g, Error set
0s , No error
err_opl_uv 1 rc Current Sense Amplifier 1 and VRO Buffer Supply
Undervoltage
1g, Error set
0s , No error
err_oc_opl 0 rc Current Sense Amplifier 1 Overcurrent
1g, Error set
0s, No error
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15.1.4.13 =250 o3 N

Err_op_3 Address: 4Cy
Current Sense Amplifier 3 Reset value: 004
7 6 5 4 3 2 1 0
Res err_cl>i|;3_ca err_op3_ov | err_op3_uv | err_oc_op3

none rc rc rc rc

Field Bits Type Description

Res 7:4 none Reserved
0000g, default value. do not change.

err_op3_calib 3 rc Current Sense Amplifier 3 Calibration Failed

1g, Error set
0g, No error

err_op3_ov 2 rc Current Sense Amplifier 3 Supply Overvoltage

1g, Error set
0g, No error

err_op3_uv 1 rc Current Sense Amplifier 3 Supply Undervoltage

1g, Error set
0g, No error

err_oc_op3 0 rc Current Sense Amplifier 3 Overcurrent

1g, Error set
0g, No error
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15.1.4.14 HFrms|HEiR

Err_outp Address. 4Dy
Digital Output Pin Errors Reset value: 004

7 6 5 4 3 2 1 0

err_outp_P | err_outp_P | err_outp_P | err_outp_ | err_outp_e

Res FB3 FB2 FB1 miso rrn

none rc rc rc rc rc

Field Bits Type Description

Res 7:5 none Reserved
000g, default value. do not change.
err_outp_PFB3 4 rc PFB3 Pin Shorted

1g, Error set
0g, No error

err_outp_PFB2 3 rc PFB2 Pin Shorted

1g, Error set
0g, No error

err_outp_PFB1 2 rc PFB1 Pin Shorted

1g, Error set
0g, No error

err_outp_miso 1 rc MISO Pin Shorted
1g, Error set

0g, No error
err_outp_errn 0 rc ERR_N Pin Shorted

1g, Error set
0g, No error
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15.1.4.15 K18 1 RRME

dsm_ls1 Address. 4Ey
Low-side 1 Drain Source Measurement Reset value: 00n
7 6 5 4 3 2 1 0
dsm_lIs1
r
Field Bits Type Description
dsm_lIs1 7:0 r Low-side 1 Drain Source Measurement Result (Two's
Complement)

[formula: (value-1)*1.215/104; unit: Volt]

01111111g,1.472V - Maximum value
100000005 , -1.496 V - Minimum value

Datasheet 176 Rev. 1.40
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15.1.4.16 {18 2 SRR 2

dsm_[s2 Address: 4Fy
Low-side 2 Drain Source Measurement Reset value: 004
7 6 5 4 3 2 1 0
dsm_ls2
r
Field Bits Type Description
dsm_ls2 7:0 r Low-side 2 Drain Source Measurement Result (Two's
Complement)

[formula: (value-1)*1.215/104; unit: Volt]

01111111g,1.472V - Maximum value
100000005 , -1.496 V - Minimum value

Datasheet 177 Rev. 1.40
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15.1.4.17 {14 3 /R E

dsm_Is3 Address. 504
Low-side 3 Drain Source Measurement Reset value: 00y
7 6 5 4 3 2 1 0
dsm_lIs3
r

Field Bits Type Description
dsm_ls3 7:0 r Low-side 3 Drain Source Measurement Result (Two's
Complement)

[formula: (value-1)*1.215/104; unit: Volt]

01111111g,1.472V - Maximum value
100000005 , -1.496 V - Minimum value

Datasheet 178 Rev. 1.40
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15.1.4.18 B 1 RRNE

dsm_hs1 Address: 514
High-side 1 Drain Source Measurement Reset value: 00y
7 6 5 4 3 2 1 0
dsm_hs1
r

Field Bits Type Description
dsm_hs1 7:0 r High-side 1 Drain Source Measurement Result (Two's
Complement)

[formula: (value-1)*1.215/104; unit: Volt]

01111111g,1.472V - Maximum value
100000005 , -1.496 V - Minimum value

Datasheet 179 Rev. 1.40
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15.1.4.19 B2 RRNE

dsm_hs2 Address: 524
High-side 2 Drain Source Measurement Reset value: 00y
7 6 5 4 3 2 1 0
dsm_hs2
r

Field Bits Type Description
dsm_hs2 7:0 r High-side 2 Drain Source Measurement Result (Two's
Complement)

[formula: (value-1)*1.215/104; unit: Volt]

01111111g,1.472V - Maximum value
100000005 , -1.496 V - Minimum value

Datasheet 180 Rev. 1.40
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15.1.4.20 =14 3 RRNE

dsm_hs3 Address. 53u
High-side 3 Drain Source Measurement Reset value: 00y
7 6 5 4 3 2 1 0
dsm_hs3
r
Field Bits Type Description
dsm_hs3 7:0 r High-side 3 Drain Source Measurement Result (Two's
Complement)

[formula: (value-1)*1.215/104; unit: Volt]

01111111g,1.472V - Maximum value
100000005 , -1.496 V - Minimum value

Datasheet 181 Rev. 1.40
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15.1.4.21 Fi81 RAZIRENE

Rdm_ls1 Address: 54,
Low-side 1 Reverse Diode Measurement Reset value: 00y
7 6 5 4 3 2 1 0
rdm_lsl
r

Field Bits Type Description
rdm_ls1 7:0 r Low-side 1 Reverse Diode Measurement Result (Two's
Complement)

[formula: (value-1)*1.215/104; unit: Volt]

01111111z, 1.472 V- Maximum value
10000000g , -1.496 V - Minimum value
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15.1.4.22 K102 RAZIRENE

Rdm_ls2 Address: 554
Low-side 2 Reverse Diode Measurement Reset value: 00y
7 6 5 4 3 2 1 0
rdm_Is2
r

Field Bits Type Description
rdm_ls2 7:0 r Low-side 2 Reverse Diode Measurement Result (Two's
Complement)

[formula: (value-1)*1.215/104; unit: Volt]

01111111z, 1.472 V- Maximum value
10000000g , -1.496 V - Minimum value

Datasheet 183 Rev. 1.40
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15.1.4.23 K83 RAZIRENE

Rdm_ls3 Address: 564
Low-side 3 Reverse Diode Measurement Reset value: 00y
7 6 5 4 3 2 1 0
rdm_ls3
r

Field Bits Type Description
rdm_I[s3 7:0 r Low-side 3 Reverse Diode Measurement Result (Two's
Complement)

[formula: (value-1)*1.215/104; unit: Volt]

01111111z, 1.472 V- Maximum value
10000000g , -1.496 V - Minimum value

Datasheet 184 Rev. 1.40
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15.1.4.24 Bl 1RAZIRENE

Rdm_hs1 Address: 57y
High-side 1 Reverse Diode Measurement Reset value: 00w
7 6 5 4 3 2 1 0
rdm_hs1
r

Field Bits Type Description
rdm_hsl 7:0 r High-side 1 Reverse Diode Measurement Result (Two's
Complement)

[formula: (value-1)*1.215/104; unit: Volt]

01111111z, 1.472 V- Maximum value
10000000g , -1.496 V - Minimum value

Datasheet 185 Rev. 1.40
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15.1.4.25 B2 RAZIRENE

Rdm_hs2 Address: 584
High-side 2 Reverse Diode Measurement Reset value: 00w
7 6 5 4 3 2 1 0
rdm_hs2
r

Field Bits Type Description
rdm_hs2 7:0 r High-side 2 Reverse Diode Measurement Result (Two's
Complement)

[formula: (value-1)*1.215/104; unit: Volt]

01111111z, 1.472 V- Maximum value
10000000g , -1.496 V - Minimum value

Datasheet 186 Rev. 1.40
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15.1.4.26 B3 RAZIRENE

Rdm_hs3 Address: 59,
High-side 3 Reverse Diode Measurement Reset value: 00w
7 6 5 4 3 2 1 0
rdm_hs3
r

Field Bits Type Description
rdm_hs3 7:0 r High-side 3 Reverse Diode Measurement Result (Two's
Complement)

[formula: (value-1)*1.215/104; unit: Volt]

01111111g,1.472 V- Maximum value
10000000g , -1.496 V - Minimum value

Datasheet 187 Rev. 1.40
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15.1.4.27 0 1 R E

temp_ls1 Address: 5Ay4
Low-side 1 Output Stage Temperature Reset value: 004
7 6 5 4 3 2 1 0
temp_lsl
r
Field Bits Type Description
temp_ls1 7:0 r Low-side 1 Output Stage Temperature

[formula: value*2.74*1.215/1.2/255; unit: Volt]

11111111;,2.774V - Maximum value
00000000z, 0V - Minimum value

Datasheet 188 Rev. 1.40
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15.1.4.28 {0 2 HBR E

temp_ls2 Address: 5By
Low-side 2 Output Stage Temperature Reset value: 004
7 6 5 4 3 2 1 0
temp_ls2
r
Field Bits Type Description
temp_ls2 7:0 r Low-side 2 Output Stage Temperature

[formula: value*2.74*1.215/1.2/255; unit: Volt]

11111111;,2.774V - Maximum value
00000000z, 0V - Minimum value

Datasheet 189 Rev. 1.40
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15.1.4.29 K0 3 HRE

temp_ls3 Address: 5Cx
Low-side 3 Output Stage Temperature Reset value: 004
7 6 5 4 3 2 1 0
temp_ls3
r
Field Bits Type Description
temp_ls3 7:0 r Low-side 3 Output Stage Temperature

[formula: value*2.74*1.215/1.2/255; unit: Volt]

11111111;,2.774V - Maximum value
00000000z, 0V - Minimum value

Datasheet 190 Rev. 1.40
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15.1.4.30 Bl 1mHEEE

temp_hsl Address. 5Dy
High-side 1 Output Stage Temperature Reset value: 00y
7 6 5 4 3 2 1 0
temp_hsl
r
Field Bits Type Description
temp_hs1 7:0 r High-side 1 Output Stage Temperature

[formula: value*2.74*1.215/1.2/255; unit: Volt]

11111111;,2.774V - Maximum value
00000000z, 0V - Minimum value

Datasheet 191 Rev. 1.40
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15.1.4.31 Bl 2EmHEEE

temp_hs2 Address. 5Eq
High-side 2 Output Stage Temperature Reset value: 00y
7 6 5 4 3 2 1 0
temp_hs2
r
Field Bits Type Description
temp_hs2 7:0 r High-side 2 Output Stage Temperature

[formula: value*2.74*1.215/1.2/255; unit: Volt]

11111111;,2.774V - Maximum value
00000000z, 0V - Minimum value

Datasheet 192 Rev. 1.40
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15.1.4.32 B3 mHEEE

temp_hs3 Address. 5Fu
High-side 3 Output Stage Temperature Reset value: 00y
7 6 5 4 3 2 1 0
temp_hs3
r
Field Bits Type Description
temp_hs3 7:0 r High-side 3 Output Stage Temperature

[formula: value*2.74*1.215/1.2/255; unit: Volt]

11111111;,2.774V - Maximum value
00000000z, 0V - Minimum value

Datasheet 193 Rev. 1.40
2024-02-22



%LBE?CROD-HQK Infineon

15.1.4.33 BOFRI BEH TS

wwlc Address: 60k
Window Watchdog Loop Counter Reset value: 004
7 6 5 4 3 2 1 0
Res wwlc
none r
Field Bits Type Description
Res 7:5 none Reserved

000s, default value. do not change.

wwlc 4:0 r Window Watchdog Loop Counter

10000g , Maximum Value
00000z , Minimum Value (default)

Datasheet 194 Rev. 1.40
2024-02-22



%LBE?CROD-HQK Infineon

15.1.4.34 B MBI #2831

res_ccl Address: 61y
Watchdog Clock Counter 1 Reset value: 004
7 6 5 4 3 2 1 0
cc_lowb
r
Field Bits Type Description
cc_lowb 7:0 r clock counter window watchdog low byte

111111115, Maximum Value
00000000s , Minimum Value

Datasheet 195 Rev. 1.40
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15.1.4.35 B MBI 488 2

res_cc2 Address: 624
Watchdog Clock Counter 2 Reset value: 004
7 6 5 4 3 2 1 0
cc_medb
r

Field Bits Type Description
cc_medb 7:0 r clock counter window watchdog medium byte

111111115, Maximum Value
00000000s , Minimum Value

Datasheet 196 Rev. 1.40
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15.1.4.36 B MBI 428 3

res_cc3 Address: 634
Watchdog Clock Counter 3 Reset value: 004
7 6 5 4 3 2 1 0
cc_highb
r

Field Bits Type Description
cc_highb 7:0 r clock counter window watchdog high byte

111111115, Maximum Value
00000000s , Minimum Value

Datasheet 197 Rev. 1.40
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15.1.4.37 VCC B4R

res_vcc Address: 64y
VCC Measurement Result Reset value: 004
7 6 5 4 3 2 1 0
res_vcc
r
Field Bits Type Description
res_vcc 7:0 r VCC Measurement Result

[formula: value*5.48*1.215/1.2/255; unit: Volt]

111111115,5.55V - Maximum value
00000000¢g, 0 V - Minimum Value
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15.1.4.38 CBE4ER

res_ch Address: 65y
CB Measurement Result Reset value: 004
7 6 5 4 3 2 1 0
res_cbh
r
Field Bits Type Description
res_cb 7:0 r CB Measurement Result

[formula: value*19.44/255; unit: Volt]

111111115, 19.44 V- Maximum value
00000000s, 0V - Minimum value

Datasheet 199 Rev. 1.40
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Brxic
15.1.4.39 vs B4R
res_vs Address: 66y
Vs Measurement Result Reset value: 004
7 5 4 3 2 1 0
res_vs
r

Field Bits Type Description
res_vs 7:0 r Vs Measurement Result

[formula: value*77.76/255; unit: Volt]

111111115, 77.76 V - Maximum value

00000000s, 0V - Minimum value
Datasheet 200 Rev. 1.40
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15 FiF g

15.1.4.40 VDHP NELR

res_vdh Address: 67x
VDHP Measurement Result Reset value: 004
7 6 5 4 3 2 1 0
res_vdh
r
Field Bits Type Description
res_vdh 7:0 r VDHP Measurement Result

[formula: value*77.76/255; unit: Volt]

11111111, 77.76 V - Maximum value
00000000z, 0V - Minimum value

Datasheet 201 Rev. 1.40
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Revision |Date Changes
1.40 2024-02-22 |P_4.1.57 and P_4.1.65 removed
P_4.1.58 value updated
1.31 2023-04-30 |Editorial change
1.30 2022-03-08 |Changed footnotes of table "Electrical Characteristics: Timing"
Footnote of P_8.3.28 removed
Note 3 in chapter "Absolute Maximum Ratings" removed
Updated figure "Overview of Digital Operation Modes"
Figure "Package outlines" updated
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Revision |Date Changes

1.20 2021-05-06 | Editorial changes
P_9.4.19 and P_9.4.21 min. value updated
Chapter 16.2.1 footnotes changed

Changed min. value of P_5.7.47

Changed max. value of P_8.3.36

Changed max. value of P_12.2.6

P_5.7.24 and P_5.7.57 removed, P_5.7.38 and P_5.7.44 test conditions updated
Chapter 7.1 updated

Updated figure Principle for SPI-Bus Architecture

Table 7 header updated

Chapter 13.3 updated

Changed symbolinP_11.6.115,P_11.6.78 and P_11.6.79

Chapter9.5.1 updated

Changed test condition for P_11.6.12

Table 24 modified and footnote updated

Updated figure Recommended Sequence for Self Test Short Circuit Detection Low-
side

Chapter 10.5.4 and P_8.3.38 updated

Changed footnote for P_6.5.1-P_6.5.17 and P_6.5.19

Changed max. value and footnote of P_4.3.31

Updated footnote for P_11.6.5,P_11.6.14,P_11.6.19,P_11.6.23,P_11.6.29,
P_11.6.35,P_11.6.43,P_11.6.52,P_11.6.47,P_11.6.68,P_11.6.69,P_11.6.72,
P_11.6.75,P_11.6.85,P_11.6.89,P_11.6.90,P_11.6.92,P_11.6.93,P_11.6.98,
P_11.6.99,P_11.6.100,P_11.6.106,P_11.6.107,P_9.6.20,P_9.6.37, P_9.4.30,
P_13.2.1

Chapter 10.5.16 updated

Added comment for path 1 in "Overview of Digital Operation Modes", figure updated
Added Chapter "Reduced Operation Mode INH set to low"
footnote 3 and 8 changed

P_4.1.61 added footnote

P_5.7.17 added max. limit

Changed footnote for Table 7

P_4.1.56 removed and added footnote for P_4.1.55
P_4.1.39 added footnote

P_4.1.29 changed condition

Updated figure Simplified Application Circuit

Changed typ. value for P_11.6.51
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Revision |Date Changes

1.10 2018-10-19 | Editorial changes

P_4.1.30,P_4.1.31,P_9.6.21 and P_11.6.105 removed
P_4.2.3 footnote corrected

P_4.1.29,P_5.7.38, P_5.7.44 and P_6.5.19 min. limit changed

P_6.5.15,P_4.1.7,P_8.3.30,P_8.3.49,P_11.6.8,P_11.6.9,P_11.6.92 and P_11.6.93:
symbol name corrected

P_8.3.31,P_8.3.32,P_9.4.1,P_9.4.2,P_9.4.5 and P_9.4.6 condition updated
P_8.3.36 and P_11.6.86 max. limit changed

P_9.4.3,P_9.4.4 and P_9.6.9 footnote removed

P_9.4.14 min. and max. limit corrected

P_9.4.22,P_9.4.23,P_9.4.24,P_9.4.25,P_9.4.26,P_9.4.27,P_11.6.104: parameter
name corrected

P_9.4.30 footnote added
P_9.6.58 new parameter

P_11.6.5,P_11.6.14,P_11.6.19,P_11.6.29,P_11.6.43,P_11.6.52,P_11.6.69,
P_11.6.85 min. and max. limits changed, conditions updated

Chapter 5.4 updated

Chapter 9.3 updated

Chapter 10.5.8.2 updated

Chapter 13.3 updated

Chapter 16.1 updated

Chapter 16.2.1 footnote 4 changed
Chapter 16.3.3 updated

Chapter "Output Settling Time" removed

Chapter "Cross Talk of Automatic Recharging Circuits" removed
Figure PG-LQFP-64-18 package outlines removed

Register description Err_scd updated

Table 7 conditions updated

1.0 2017-02-03 |Initial data sheet
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