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Product/Process Change Notification
N° 2021-080-A

Dear customer,

please find attached our Infineon Technologies AG PCN:

Datasheet update for products TLE9180x and TLE9183QK

Important information for your attention:

» Please respond to this PCN by indicating your decision on the approval form, sign it and return to your sales partner
before 2021-08-02.

* Infineon aligns with the widely-recognized JEDEC STANDARD “JESD46"“, which stipulates:
“Lack of acknowledgement of the PCN within 30 days constitutes acceptance of the change.”

Notwithstanding the aforesaid individual agreements shall prevail.

Your prompt reply will help Infineon to assure a smooth and well-executed transition. If Infineon does not hear from your
side by the due date, we will assume your full acceptance to this proposed change and its implementation.

Your attention and response to this matter is greatly appreciated.

On 16 April 2020, Infineon acquired Cypress.
- We are now in the process of merging and consolidating our tools and processes for PCN,
@EEO/I’I Lr eCYPR"ESS' Information Notes, Errata and Product Discontinuance. We ask for your patience in the
RERERRCSRCS meantime. For further details, please visit our website:
https://www.infineon.com/cms/en/about-infineon/company/cypress-acquisition/

Infineon Technologies AG
Postal Address Headquarters: Am Campeon 1-15, D-85579 Neubiberg, Phone +49 (0)89 234-0

Chairman of the Supervisory Board: Dr. Wolfgang Eder
Management Board: Dr. Reinhard Ploss (CEO), Dr. Helmut Gassel, Jochen Hanebeck, Constanze Hufenbecher, Dr. Sven Schneider

Registered Office: Neubiberg
Commercial Register: Miinchen HRB 126492

2021-06-22 restricted Page 1 of 2



Product/Process Change Notification
N° 2021-080-A

Infineon

f

Products affected Please refer to attached affected product list 1_cip21080_A

Detailed change information

Subiect: Datasheet update for products TLE9180x and TLE9183QK

Reason/Motivation: Datasheet update.

Description Old

TLE9180-xxQK: datasheet rev. 1.72
DATA SHEET: Change of datasheet TLE9180C-xxQK: datasheet rev. 1.01
parameters/electrical specification TLE9180D-x1QK: datasheet rev. 1.10
(min./max./typ. values) and/or AC/DC TLE9180D-26QK: datasheet rev. 1.01
specification TLE9180D-32QK: datasheet rev. 1.01
TLE9183QK: datasheet rev. 1.01

Product identification Not applicable (for documentation only)

New

TLE9180-xxQK: datasheet rev. 1.80
TLE9180C-xxQK: datasheet rev. 1.10
TLE9180D-x1QK: datasheet rev. 1.20
TLE9180D-26QK: datasheet rev. 1.10
TLE9180D-32QK: datasheet rev. 1.10
TLE9183QK: datasheet rev. 1.10

Anticipated impact of change No change of product (neither of technology/package nor of chip design), only

change of datasheet.

DeQuMa-ID(s): SEM-DS-01

Attachments 1_cip21080_A
3 cip21080_A

Time schedule

Final qualification report Not applicable (for documentation only)
First samples available Not applicable (for documentation only)

Intended start of delivery [1] Not applicable (for documentation only)

[1] Provided date or earlier after customer approval

If you have any questions, please do not hesitate to contact your local sales office.
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Motivation of the change

(infineon

» Infineon has reviewed all datasheets (DS) for the product family TLE9180x and TLE9183QK.

~ TLE9180-20QK, TLE9180-21QK
— TLE9180C-200QK, TLE9180C-21QK, TLE9180C-31QK
— TLE9180D-210QK, TLE9180D-31QK, TLE9180D-32QK
— TLE9180D-26QK

~ TLE9183QK

» Several changes are required due to different aspects.
The changes are listed in the revision history of each
data sheet and on the following pages (see next sections)
for better readability.

» The datasheets are accessible via the links listed at
the end in section 5.

TLE9180-xxQK
TLE9180C-xxQK
TLE9180D-x1QK
TLE9180D-26QK
TLE9180D-32QK

TLE9183QK

Rev. 1.72
Rev. 1.01
Rev. 1.10
Rev. 1.00
Rev. 1.01
Rev. 1.01

Rev. 1.80
Rev. 1.10
Rev. 1.20
Rev. 1.10
Rev. 1.10
Rev. 1.10
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Change Overview TLE9180

Infineon

Datasheet Chapter

TLE2180-200K DS V1.72 f TLE9180-210K DS V1.72

TLE9180-200K DS V1.80 / TLE9130-210K DS V1.80

Table 1 Absolute Maximum Ratings

Table 1 Absolute Maximum Ratings

12) For T, »150"C pleasa check compliance with the [FX qualification

Supply Voltage for Power-up" [Viws |- |- 3o v |- |Patr Supply Voltage for Power-up”! [Vt = B ERE [Pai7
4.1 Absolute Maximum Ratings Supply Voltage [View |55 [- [e0 [v [Thermally limited  [P_4.3.1 Supply Voltage [V |55 [- ]e0 [V [Thermally limited  |P_4.3.1
1
Table1  Absolute Maximum Ratings (contd) Tabis1  Absoluis Maxbsum Refings - -
7,= -40 °C to +150 °C: all voltages with respect to ground, positive current flowing into pin 5 =:° ::hb +150°C: ‘.’I;:'a“"g“ with respect to ground, positive curment flowing into pin
(unless otherwise specified) (uniess - arwiss spac }“ ’
Voltage Difference SHx-SLx" [Vase [7 = [s0 v |- [P_4.1.29 Voltage Difference SHx-SLx [ Veser EFEE ls0 v |- [P_4.1.29
4.1 Absolute Maximum Ratings " 1) ’
Voltage D@m i:x‘z:-"“ :_sSat ':n L. 80 :‘: 1_u| z-::f: Voltage Difference SHx-SLx" Vagn -2 |- 80 vol- P_4.1.29
Voltage Differance SHi-SLx— > - = Voltage Difference VDHP-SHX | Vyypramz| 90 |— |85 |V |en_vah3=0x1(cig.. 3 |P_4.1.32
wﬁgﬂ'ﬂ‘lﬁmul“ e | P e LT T v L e VD‘HI piﬂ5 enabled}
Voltage Difference VDHP-SHx Vavorpsne | 90 - 85 |V |en_vdh3=0x1(cfg.:3 [P_4.1.32
VDHx pins enabled)
i i Table 1 Absolute Maximum Ratings (cont'd
4.1 Absolute Maximum Ratings Table 1 Absolute Maximum Ratings (cont'd) gs ( )
; _ _ Voltage Range APC Faop 03 |- 60 v P_4.1.39
Modification valid for: Voltage Range APC J Vaoe: | 03 | |ED JV | F4130 ———— [V L'e | | | | |
al = -3
TLE9180-210K g damage the deice
Table1  Absolute Maximum Ratings (cont'd) Table1  Absolute Maximum Ratings (cont'd)
Temperatures Temperatures
4.1 Absolute Maximum Ratings Storage Temperature Tug S5 |- 150 |"¢ |- P_4.1.54 Storage Temperature Ty T E 150 ['C [- P 4154
Junction Temperature Ty 40 = 180 |*C |- P_4.1.55 Junction Temperature T, 40 — 150 |°C |2 P 4.155
L il I & TJZ A0 ATE LY aANCk Lokl n_J.l-EE

4.2 Thermal Resistance

Modification done in:
TLE9180-200K & TLES180-210K

Table 2 Thermal Resistance

2) Specified R, , value is according to JEDEC JESDS51-2,-5,.-7 at natural convection on FR4 2s2p board; The product (Chip
+ Package) was simulated on a 76.2 * 114.3 x1.5 mm board with 2 inner copper layers (2 = 70 mm Cu, 2 x35 mm Cu).

Where applicable a thermal via array under the exposed pad contacted the first inner copper layer.

Table 2 Thermal Resistance

2) Spedified Ry, 4, value is according to JEDEC JESDS1-2,-5,-7 at natural convection on FR4 252p board; The product (Chip
+ Package) was simulated on a 76.2 x 114.3 =1.5 mm board with 2 inner copper layers (2 x 70 pym Cu, 2 =35 pm Cu).

Where applicable a thermal via amray under the exposed pad contacted the first inner copper layer.
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Change Overview TLE9180

infineon

Datasheet Chapter

TLE9180-200K DS V1.72 / TLE9180-210K DS V1.72

TLE9180-200K DS V1.80 / TLE9180-210K DS V1.80

5.7 Electrical Characteristics 10s

1) Mot subject of production test, specified by design

1) Mat subject to production test, specified by design.

5.7 Electrical Characteristics 105

Table5  Electrical Characteristics 105

Table 5 Eloctrical Characteristics 10s.

Generation and Detection

Thet CRC i5 added to any data transmitted. 11is calculated for the whole SP1 frame, CRC bits excluded. The CRC
check for incoming data is performed over the complete SP1 frame.

High Level Dutput Voltage Vi [42_[50__[60 [V [hew=-1mA P_5.147 High Level Output Voliage Vi 38 [50 [60 [V [fou=-1mA P 5747
Modification valid for the
TLES180-210K
TLES80 TLES1E)
s -
il [ hy oS
i o |, et
SP1 Master
[Microcontrolier)
—t —id =
6 Serial Peripheral Interface - SPI 4 :;: 2 s
e s ——13 m.ax
&GN ELE-
Other 5P| slave Other SPi slave:
1) Fioating of MESO connection node shall be avolded 1) Ficating of MESO connection node shail be avoided
Figure 4  Principie for SPi-Bus Architecture Figure 4  Principle for SPI-Bus Architecture
6.4 Cyclic Redundancy Check - CRC Generation and Detection
6.4 Cyclic Redundancy Check - CRC 6.4 Cyclic Redundancy Check - CRC Generation and Detection ¥ Y

The CRC is added to any data transmitted. It is calculated for the whole 5P| frame, CRC bits excluded. The CRC
check for incoming data is performed over the complete SPI frame. In case of a CRC3 Emor Detection on the MISO
line by the G, the message should be discarded and the register access should be repeated.

6.5 Electrical Characteristics SFI

Table 6 Electrical Characteristics: Timing (cont'd)

Sequential Transfer Delay™ lama  [250 |- |- Ins ["Figures.N |P6518

Table & Electrical Characteristics: Timing (cont'd)

Sequential Transfer Delay” [ 330 |- [-  [ns ["Figures. N P_65.19

6.5 Electrical Characteristics 5Pl

Table &  Electrical Characteristics: Timing
SPI Data Output (MISO) Lag [tsm i [0 [- [ [ns ]*TFigure 6, M [P_6.5.15
Enable (SS) Lag Time [temwz |25 [ [ [ns [*Figures M [P 6518

Table & Electrical Characteristics: Timing (cont'd)

Enable {S5) Lag Time Jemee |25 |- |- 0= |“Figuee. ™ [F 6518

6.5 Electrical Characteristics 5Pl

Table &  Electrical Characteristics: Timing
T = =40 °C to +150 *C, Vg = 5.5V 10 60 V and with respect to ground, positive curent flowing into pin (unless
otherwise specified).

Paramater Symbol Values Unit | Note | Number
Min. |Typ. |Max. Test Condition
SPI Operaling Frequency A ] . 10 T'RE P es1
z

Table & Electrical Characteristics: Timing
T

]

otherwise specified), Timings valid for 10 MHz operation.

=40 “C to +150 °C, I'; = 5.5V to 60 V and with respect to ground, pesitive current flowing into pin (unless

Paramater Symbol Values Unit |Note / Number
Min. | Typ. |Max. Test Condition
SPI Operating Frequency et o =1 - 10 MHz ¥ P_65.1
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Change Overview TLE9180

Datasheet Chapter

TLE9180-200K DS V1.72 f TLE9180-210K DS V1.72

TLE9180-200K DS V1.80 / TLE9180-21QK DS V1.80

6.5 Electrical Characteristics SFI

Table & Electrical Characteristics: Timing

CLK_SPI Operating Petiod fapy om 100 |- — ns |* Figure 8, C P B52
CLK_SPI High Time tom men |3 |- - ns |? Figure 6, A P 653
CLE_SPI Low Time [—id - - ns  [¥ Figure 6, B PG54
CLK_SPI Fall Time tom g |- - 13 |ns |9 Figure 6, D P 655

2) Mot subject to production test; verified by design or characterization; measured betwean 10% and §0%: output load
capacitance on MIS0 pin is = G0pF,

Table & Electrical Characteristics: Timing

infineon

CLK_SPI Operating Period [ 100 |- - ns |¥ Figure 6. C P 652
CLK_SP1 High Time fap st |37 - - ns |7 Figure 6. A P 653
CLE_SPI Low Time Ispi wmcist |37 - - ns |° Figure 6, B P 654
CLK_SPI Fall Time [ - 12 |ns  |¥Figura . D P 655

2) Mot subject 1o production test: verified by design or characterization: measured between 20% and 80%: output load
capacitanca on MISO pin is < 60pF_

8.1 Output Stage Supply Concept

8.1 Qutput Stage Supply Concept

requirement to drive the external FETs within a PWM specific duty cycle range of 85% to 100% at 20kHz PWM
frequency. _

The charge pumps will be deactivated if the gate driver IC is sat to sleep mode via INH.

8.1 Qutput Stage Supply Concept
requiremant to drive the extamal FETs within a PWM specific duty cycle range of 95% to 100% at 20kHz PWM
frequency. _
The charge pumps will be deactivated if the TNH pin is se1 10 low of a charge pump related error is detected. For
details please check the SUPervision Gescriptions.

8.3 Electrical Characteristics
Power Supply

Modification done in:
TLES180-200K & TLES120-210K

Table 9 Electrical Charactaristics: Power Supply (cont'd)

- 50 (200 [nA |Fpes1av; P_8.331
T,S25°C;
V= Vaorp=GND™,
V5, =GND
Quiescent Gurrent VDHx - F 50 (200 (nA | eS80V P_8.3.32
T,225°C;
Vip=Vaces=GMND 1,
Vg @GND

Quiescent Current VDHx ¥ A—

Table 9 Electrical Characteristics: Power Supply (cont'd)

Quinscent Cument VIDHx -~ - 50 (200 nA | Figestav P_833
VS 14V,
TE25°C;
V=V goer=GND™,
Vg SGND
=[50 |20 [nA | VipesBOV: P 8332
[ H
1,525°C;
Vigi=V goep=GND"™,
Fau=GND

Chascant Cumant VDHx | F——

8.3 Electrical Characteristics
Power Supply

Table®  Electrical Charactoristics: Power Supply (cont'd)

Quiescent Current VOHP [— - - B0 |uh | P psBOV. P_B8.3.48
Ts25°C:

Vo=V aoer=GND'™;
Ve =GND

Tovvoms = = &0 BA | FypypsBOV; P_8.3.30
T5150°C;
Vu=Vaorr=GND'™,
Ve =GND

Total Quiescent Current Vs and I - - 12 pA | Vgl es14V,
VDHP, VDHx"™ 1=28°C;
Vou=Vaors=GND'S,
Vg =GND

Total Quiescent Current Vs and laa - - 55  |pA [Vgelpes1av; P_B83.33
VOHP, VDHx'"™ T=150°C;

Vpue= Vs =GND™,
V™ GND

Quiescent Current VDHP

P 8348

Table 9 Electrical Characteristics: Power Supply (cont'd)

Quiescent Current VOHP [ - - 60 |ph | K pesBOV; P_8.3.48
Ts25°C:
I'IHII'SQFFIGND“):
Ve, =GND
Quiescent Current VOHP Tovon - - 80 pA | eS80V, P_8.3.30
1s150°C:
Fisai=Vgorr =GND™,
Va=GND
Total Quiescent Current Vs and | I, - - 12 (pA | K=l aestav; P_B.3.49
VDHP, YDHx'® 1=25°C;
Fagi=Vaoes=GND',
Ve =GND
Total Quiescent Current Vs and Iz - - 55 MA | Fg=l pes14V: P 8333
VDHP, YDHx'® I=150°C;
Vaa=Vaars=GND,

Viau=GND
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infineon
Change Overview TLE9180

Datasheet Chapter TLE9180-200K DS V1.72 f TLE9180-210K DS V1.72 TLE9180-200K DS V1.80 f TLE9180-21QK DS V1.80
Table3  Electrical Characteristics: Power Supply (contd) Tebia® B | Charactaristica: Power Supply (oontd)
Quiescent Current VOHP - - - 60 s ;vwsgw P_B.3.48 Quiescent Current VOHP Tavomn — - B0 wA | T, P 6348
a8t Ts25°C: N
Paoi®Vsoer=GND'™,; Vo Foner 2GHND™,
Va=GMND Vg sGND
Guiescent Current VOHP Jovomy N e L e L P_8.3.30 Quiescent Current VDHP s = |- 60 |uA | ViowsBOV: P_8330
]rr!sm:l_c; - 1i=150°C;
8.3 Electrical Characteristics Vo =GND. ' :}m: :_";i-r';:ﬁ"":’mi
Power Supply Total Guiescent Curent Vs and |/ - |- e Vysmlipe<ta¥;  |P_8.3.48 =
VDHP, VDHx'™ o A TaBRC ' - Total Quisscent Current Vs and | Iy, - - |1z un |[Veshoestav:  |P_8349
. ] N AH) = .
Vo= Voo =GOS VDHP, VDHx ]J] EE;C -
Ve =GND J‘:;Gm
Total Quiescent Current Vs and |/, - - 55 (WA |Vl gesta: P_83.33 T :
VOHP, VDHx'™ T=150°C; ;;wpauﬁf Current Vs and . - - 55 A ;‘f" ‘P:*_"‘“V' P_B.3.33
Vg Varee=GNDS HF, VDHx =150°C: -
Vey=GND Vaae= Ve =GNOME
Vu=GND
8.3 Electrical Characteristics Table 9 Elgetrical Characteristics: Power Supply Table 9 Electrical Characteristics: Power Supply
Power Supply 4) Accuracy deviwed from digital clock, for details please see Table 8 4) Intemal clock frequency accuracy has o be added to the specified values, please see Table &
Tabde 41 Electrical Gharacteristics MOSFET drivers Table 11  Electrical Characteristics MOSFET drivers
Low Level Output Voltage Grx-Siox  Fog 02 |V [locysess®-2mA; P_9.4.1 Low Level Oulput Voltage Vasw 0.2 OmA S fopy i S 2mA; (P 941
Via=Low of Goox-Sx Vepa=Low ar
Pins IHx and |Lx=off Pins IHX and ILx=aff
i L Low Level Output Vohage Gux-Sux | 1 02 |V |VioresLow: P_94.2 - —
9.4 Electrical Characteristics e ,«f;fm ;t: ;evel Oulput Voltage Vasus 0.2 ;?n'—_shfw' . P 942
Floating MOSFET Driver High Level Dulput Voliage dVFy jas 05 |V |locysesnss-2mA P_9.45 B _ o1oa005 5 2MA
Difference betwaen Low-side Vs High Level Culput Voltage d¥g s 0.5 “2MA S oo pases SOMA; |P_9.4.5
Ouitpust Stages GLx-SLx Difference between Low-side Vg =0V
High Level Output Voltage o ne 05 [V |fomcemss2mA; P_9.4.6 Output Stages GLx-BLx
Difference between High-side Vopa=tV High Level Qutput Voltage | dVs e 0.5 2MA S ey paans SO MA; |P_9.46
Output Stages GHx-SHx Difference between High-side Vg, =0V
Output Stages GHx-SHx
Table 11 Electrical Charactoristics MOSFET drivers (cont'd) Table 11  Electrical Characteristics MOSFET drivers (cont'd)
9.4 Electrical Characteristics Dynamic Characteristics Dynamic Charactaristics
Floating MOSFET Driver Turn On Gate Current |fmw' |":'-:""J |.2_g |‘ ‘A :M*'?&Nﬂv P_8.4.14 Tum On Gale Cument |I.3,,,,,1 |— |-2.0 |-D.?5 IA ‘J'le',s ~ P 0414
o Viger~ Vane=0W
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infineon
Change Overview TLE9180

Datasheet Chapter TLE9180-200QK DS W1.72 f TLE9180-210K DS V1.72 TLE9180-200K DS V1.80 f TLE9180-210K DS V1.80
Table 11 Electrical Characteristics MOSFET drivers (cont'd) Table 11 Electrical Characteristics MOSFET drivers (cont'd)
Propagation Delay Time Matching | frya - - 20 s |Ryae=2hl" Vo, =0V |P_8.4.22 Propagation Delay Time Mismalch |ty = = 20 ns | Ry =2 1V, =0V [P_9.422
(all FETs on) {all FETs on)
Propagation Delay Time Matching | fp., - - 20 ns R =20 1, =0v ([P 0423 Propagation Delay Time Mismalch | tp ., - - 20 ns | Rya=2k Ve, =0V (P_0.4.23
{all FETs turm off) {all FETs tum off)
Propagation Delay Time Matching | oy [i] - 20 ns | Rk Vg, =0V |P_8.4.24 Propagation Delay Time Mismatch |t 0 _ 20 ns | R =2k Ve =0V [P _9.4.24
Singla Phasa (high-side off 1o low- Single Phase (high-side off 1o low-
9.4 Electrical Characteristics sige o) : : ST sido on}
: ; Propagation Delay Time Matching | tpime |0 - 20 |ns | Rupa=2kF Vay=0V|P_8.4.25 Propagation Delay Time Mismatch [tyye, [0 |- 20 |ns |R 20 =0V |P_8.4.25
Floating MOSFET Driver Single Phase (low-side off to high- Single Phase (low-side off to high-
side on) side on)
Propagation Delay Time Matching | fues, [0 - 20 [ns | Ry=2KO Vo, =0V |P_9.4.26 Propagation Delay Time Mismatch |1 0 - M |ns |R, =2k I, =0V |P 0426
all Phases (all high-sides off to all o Phassa (sl hig:_sim e o Load™ i |
low-aldos on) low-sides on)
Propagation Delay Time Matching | o e, o = 20 (N8 | Ry =2k0 Vg, =0V |P_9.4.27 Propagation Delay Time Mismatch | o, ..., 0 - 20 na | R, =2k V=0V |P_0.427
all Phases (all low-sides off to high- all Phases (all low-sides off 1o high-
side on) side on)
Table 19  Electrical Characteristics - Shunt Signal Conditioning (cont'd) Table 18  Electrical Characteristics - Shunt Signal Conditioning (cont'd)
10.5 Electrical Parameter Shunt Slew Rate 3 - T1s - Jwes |- [P_10522 Slaw Rate® | [- s |- wws |- P_10522
Signal Conditioning 2) Mot subject to production test, specified by design
Table 23  Shutdown Error Overview' Table 23 Shutdown Error Ovorview"
11.2.2 Failure Behavior 2 L2d. ok fok | nternai Clock Supendsion Shutdown™ | ARE Active 3 |sd_clk_fail[Internal Clock Supenvision Shutdown” | ARE or LE Active
Configuration 3} In the case of mondonng dock siops aperation fault reacticn ol oulput stages is lalched ermor 3) Failurs rmaction can be ARE or LE dependeri on ype of internal fault
11411 Overload Digital Output Pins 11.4.11  Overload Digital Output Pins
The digital cutputs are protected against short to GND and battery. If ene output is shorted the output pin will be The digital cutputs are protected against short to GND and battery. If one output is shorted the output pin will be
11.4.11 Overload Digital Output disconnected, a dedicated emor register bit will be set. The pin ERR will be set to low. To unleck the cutput pin discannected. a dedicated ermor register bit will be set. The pin ERR will be set to low in casa ERR is not the a “c:l“.d
Pins reset with ENA has 1o be performed. The failure behavior of the gate driver IC is adjustable al configuration mode, pin. To unlock the Wl;_""' pin, resel mmEN'ﬂ‘ has to be "I ormed. The h":.';.r off of the gate driver IC is
ither the output stages will lum all extemal FETS off or not :I:qmuswbltal_mmmumﬂm de - rrn: n.a: . mT a.'m:m::: il . : Chapter 18.11.4
Register Err_outp bit 4 o bit 0 indicate a short of a digital output pin. — hcllonof e dhghtl exlput pln n Raeited, for ekl placest siler o e
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Change Overview TLE9180

infineon

Datasheet Chapter

TLE9180-20QK DS V1.72 / TLE9180-21QK DS V1.72

TLE9180-20QK DS V1.80 / TLE9180-21QK DS V1.80

11.4.4 High-side Buffer Capacitor
Voltage Monitoring

1144  High-side Buffer Capacitor Voltage Monitoring

An undervoltage g for the external high-side buffer capacitor guarantees a sufficient supply

wmwmwmmymemwssnnmmmwmmmm

mode if fallure behavior is configured ether as latched or auto restart error, The high-side buffer capacitor voltage

will be monitored at pin BHx referred to pin SHx. If the voltage of the high-side buffer capacitor is below a certain
ge will be at the affected output stage. The high-side buffer undervoltage threshold

is not The is uniess reduced operation mode has been entared.

An overvoltage monioring for the external high-side buffer capacitor guarantees gate source voltage for the
extemal FET not higher as the destructive gate source voltage. quﬁwuﬂﬁwmmnﬂwﬁm
High-sice buffer overvoltage g can be at it diagnosis is not required. In case of
WMnnwmmmmmmmpznum A reset via ENA is
necessary for reactivation of charge pump 2. if overvoltage high-side buffer has been detected and charge pump
2 has been turned off duty cycle operation higher than 95% is not recommended and might end up in undervoltage
high-side butfer detection.

Register Ere_i_2 bil 7, bit 6 and bit 5 indicate an overvoltage condition detected, bit 2, bt 1 and bit O indicate an

1144 High-side Buffer Capacitor Voltage Monitoring

An i for the external high-side buffer capacitor guarantees a sufficient supply for
u\ommmm Additionally the external high-side FETs are protected not 1o tumn on into linear mode If
fallure behavior is configured either as latched or auto restart error, The high-side buffer capacitor voltage will be
monitored at pin BHx referred to pin SHx. If the voltage of the high-side buffer capacitor is below a certain threshold
undervoltage will be detected at the affected output stage. The high-side buffer undervoltage threshold is not
prog is op: unless reduced operation mode has been entered.

An overvoltage monitoring for the external high-side buffer capacitor detects too high gate source voltages for the
external FET. The fadure behavior and filter time are not configurable.

In case of an overvoltage detection, the ERR pin is set low and the dedicated error bit in the register will be set. The
second charge pump will be deactivated all output stages remain active.

A reset via ENA is necessary for the reactivation of the second charge pump.

If the second charge pump is deactivated, an undervoltage high-side buffer detection might occur mainly at operation
with high duty cycles.

detection. The overvoitage monitoring for the external high-side buffer cap can be at confy
Register Err_i_2 bit 7, bit 6 and bit 5 indicate an overvoltage condition detected. bt 2, 4 1 and b 0 indicate an
undervoltage detection.
. . Table 47  Electrical Characteristics - Protection and Diagnostic Functions Table 47  Electrical Characteristics - Protection and Diagnostic Functions
11.5 Electrical Characteristics
Proteqnon and Diagnostic A o ge ™ Vw1135 |PROG [+135 |% [$4Valyepy<7 5V |P116.12 Accuracy Undervoltage Threshold | Fig.. [-13.5 |PROG |+135 |% [42Vs)h ., <75V |P_116.12
Functions Vs Vs
Tigy: & - Protoction and Diag . Table 47  El c istics - P and Diagy Fi
Entry Filter and Reaction Tme of | Fywncery |08 |- R us |- P_1168 Entry Fifter and Reaction Time of  |fyqopy {06 (- - us |- P_1168
Reduced Operation Mode Raduold Opseation Madé
Detection at Vs*/ Detection at Vs’
Exit Fitter and Reaction Time of | ecen |20 - - ps |- P_1169 Exit Filter and Reaction Time of | /yaoee |20 - = us |- P_11.69
Reduced Operation Mode Reduced o Mode
Detection at Vs*! Detection at Vs’
11.5 Electrical Characteristics
Protection and Diagnostic c -~ Prosicts
s H Table 47 Electrical Ch - Protaction and Diagnostic Functi Table 47  El F and F
Entry Fiter and Reaction Time of | Fyecmoeny [06 |- |- |us |- P_116.78 R aeate Thn ol e 108 = = e | P_11678
Reduced Operation Mode Detection at VCC*
Detection at VCC*! - -
Exit Filter and Reaction Time of tyecroen |20 - - ps (- P_11.6.79
Exit Filter and Reaction Time of Vicoroens |20 - - [T O P_116.79 Reduced Operation Mode
Reduced Operation Mode Detection at VCC*
Detection at VCC"
T Read Out Ac st t |25 |- 425 |K |- [p_116.115 Temp Read Out A Y |Frwsa |25 |- [¢25 |k |- [P_116.115
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Datasheet Chapter TLE9180-200QK DS V1.72 f TLE9180-21QK DS V1.72 TLE9180-200K DS V1.80 f TLE9180-21QK DS V1.80
11.5 Electrical Characteristics Table 47 - and (cont'd) Table 47  Electrical - 1and Diagnosti (cont'd)
Protection and Diagnostic " - T - -y
Functions Filter Time of SCO™" [ ‘ 1 ‘FROG ‘ 6 ‘ps 4 steps P_11669 Fiter Time of SCO? o (05 23 |vs |lsca=0a0r P 11669
programmable 34 52 16_scd = 0"
57 75 §_fi_scd ="0x3"
Table 47  Electrical Characteristics - Protection and Diagnostic Functions (cont'd) Table 47  Electrical Cl -P and D Functions (cont'd)
Timing Error "‘"“"::" Fault Reaction Time" oo 0 |- 500 [ns |- P 116.103
11.5 Electrical Characteristics Fault Reaction Time TeRT L 500 s |- P_11.8.103 ENA Low Time Threshold for T 22 |30 |38 |ps |ENAfalingedge |P_116.104
Protection and Diagnostic ENA Low Time Clearing Latehed |l 22 |30™ |38 [us |EMAfaling edge |P_11.6.104 Cleating Latched Errors
Functions E:T —— — — Return Time to Normal Operation for | fz; - - 10 |ps |- P_11.6.106
ow-Time Without Cleadng—feey L = ARE Fault Behavior Configuration?
Latched Errors
Table 47  Electrical Ch. ristics - P lon and Diag ic Fi I Table 47  Electrical Char tics - P ion and DI, Functions
‘Overvoltage Detection and Towve 10 - 100 ps |4 steps P_1165 Overvoltage Detection and towes 8 - 17 ps |fovws='0x0" |P_1165
Snutdown Filter Time Range Vs2® programmable Shutdown Filter Time Range Vs 24 33 1_ow_vs = 0x1’
Undervoltage Filter Time Range v 10 - 100 ps |4 steps P_i16.14 48 57 1_ow_vs f quz'l
v programmable Undervoitage Fiter Tima Range :6 135 :-W-vs -_'::;' P_116.14
Overvaltage Detection and oo 110 |- 100 |ps |4 steps P_116.19 e o fme fovse o | b ke ,-‘”.:-ﬁ o |
Shutdown Filter Time Range programmable 48 57 uv_ve =02
VDHP* o6 105 s = 03"
Undervoltage Filter Time Range Afrvien 10 - 100 ps |4 steps P_11629 Overvoltage Detection and tonow  |B = 17 ws |f_ov wdh="0x0" |P_116.19
VDHPF! programmable Shutdown Filter Time Range 24 a3
Undervoltage Detection and e 10 |- 100 |ps |4 steps P_11643 VDHP p~ o
Shutdown Filter Time Range CB™ programmable
Undervaliage Detection Filter TIMe | fuyes 1 - 10 |ps |asteps P_116.52 53‘;;‘;3‘,"” Filter Time Range | fisvore :4 - ;; ps P.116.29
BHx-SH programmable s e
Filter Time of SCO* tscon 1 PROG |8 ps |4 steps P_11889 9% 105
11.5 Electrical Characteristics programmable Undervoltage Detection and [ 8 - 13 ps |fuv_ch='0ud' |P_116.43
Protection and Diagnostic WCC Filter Time™ fucer 10 - 100 us |4 steps P_11.6.85 Shutdown Filter Time Range CB** 20 25 f_uv_cb = '0x1"
Functions programmable 43 53 f_uv_ch = "0x2"
% 0 uv_ch="0x3"
Undervoltage Detection Filter Time | fgs 08 |- 18 |ps |fuv bs="0x0" |P_11652
BHx-SHx? 28 38 T_wv_bs = Ox1"
48 58 uv_bs = '
2.8 108 f_uv_bs = '0xd’
Filter Time of SCO™ tacon 05 |- 23 |ps |ffiscd="0x0' |P_11688
17 35 1_fi_sed ="0u1"
34 5.2 1_fi_sed = "0n2'
57 75 f_fi_scd = "0x3"
VEC Filter Tima™™ [ 1 - 7 ps  [Fuv_wee= P_1156858
f_ov_voe ="0n0"
24 = a3 ps  |f_uv_wec=
f_ov_wee = "0xl”
- 57 ps |f_uv_vec=
f_ov_vee = '0x2"
= 105 |ps |f_uv_we
f_ov_vee = '0x3’
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TLE9180-200K DS V1.72 [ TLE9180-210K DS V1.72

TLE9180-200K DS V1.80 / TLE9180-210K DS V1.80

9.4 Electrical Characteristics
Floating MOSFET Driver

Table 11  Electrical Characteristics MOSFET drivers (cont'd)
Dead Time®™™

Programmable Dead Time Range | fqq, 107 = 5098 [ms |166 steps P 9430

programmabile

Table 11  Electrical Characteristics MOSFET drivers [cont'd)
Dead Time™™

Programmable Dead Time Range™ | 1y, wr (- 5908 (ns |166 sleps P_9.4.30
programmabile

10) Disardd tire Gan additionally lake up 1o one inlemal dock cyche for synchronization

11.6 Electrical Characteristics
Protection and Diagnostic
Functions

Modification dene in:
TLES180-210K

Table 51  Electrical Characteristics - Protection and Diagnostic Functions (cont'd)

VCC Read Out

Voltage Detection Range W [0 |- [5554 [v [0toFFh |P_11.6.86

Table 51  Electrical Characteristics - Protection and Diagnostic Functions (conf'd)

VCC Read Out

Valtage Detection Range [Fager |0 - |sss [v [owFFn |P_116.86

11.6 Electrical Characteristics

Table 51  Electrical Characteristics - Protection and Diagnostic Functions (cont'd)

Table 51 Electrical Characteristics - Protection and Diagnostic Functions (cont'd)

Protection and Diagnostic Digital Driving Path Monitaring Digital Driving Path Monitoring

Functions Drigital Dwiving Path Monitoring Fiter | frpy = s00 |- ns |- P_11692 Digrtal Driving Path Monitoring Filter | feyn - soo |- ng |- P_11682
Tima - Time*!

Modification done in: Input Pattern Vielation Monitoring Input Pattern Vioation Monhoring

TLE91R0-210K Ingut Patlern Vialation Filler and IsTon - 750 - ns |- P_11.693 Ingpaut .Paua.m Violation Filter and [ — - 750 - s |- P 11693
Reaction Time™ Reaction Time?!

11.6 Electrical Characteristics
Protection and Diagnostic
Functions

Modification dene in:
TLES180-200K

Table 47  Electrical Characteristics - Protection and Diagnostic Functions (cont'd)

Digital Driving Path Monitoring

Digital Driving Path Monitoring Filter |rg., = 500 |- ns |- P_11.692
Time®®)

Table 4T  Electrical Characteristics - Protection and Diagnostic Functions (coni'd)
Digital Driving Path Monitoring

Digtal Driving Path Monitoring Filter | fgqqp, - S00 - ns |- P_11.6.92
Tima™

11.4.8.2 Temperature Read Out

11.4.8.2 Temperature Read Out

The atrsolute temperature can ba read in the related 5P register in steps of 5.8 Kelvin per L58.

A temperabure sensof is inflegrated al the output stage low-side 1. The signal ks fillerad with & maving average filber.
After transition from configuration mede to normal operation mode it is recommended fo wait Tms before first
temperature readout will be performad. The temperature read out result is stored in the register temp_ls1. Tha
termperature sensor is independent to the sensor used for termperatune detection and shutdown

11.4.8.2 Temperature Read Out

The absclute temperature can be read in the related SPI register in steps. of Ty wp per LSB.

A temperatisne sensor ks integrated at e output stage kw-side 1. The signal is Mtered with a moving aversge filer.
ARer ransilion from configuration mode to normal operation moda it is recommended to wail 1ms befone first
tesmgerabure resdout will be performed. The lemparatuns read oul resull s stored in the register temp_is1. The
temperature sensor is mdependent 1o the sensor used for temperature detection and shutdown
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13 Operation Modes

12 INM_NSE" Wa idke mode 10 sieep mode

2 VEeVyumce OR VCCxWyconce 8 ROP mode

Figure 29  Overview of Digital Operation Modes

o«

‘.‘
/‘f«' /
im /

/

,5;" 1,/
' 1 INH_NY via idle mode 50 sieep mode
: V<Vnne

Figure 29 Overview of Digital Operation Modes

13.3 Sleep Mode

13.3 Sleep Mode

If the INH pin is set to low the driver will be set into sleep mode, First the INH pin switches off the external FETs
actively with the output stages and afterwards the complete power supply structure of the device. If the charge
pump and high-side buffer capacitors are discharged the gate of the extemal FET will be clamped to its source
with an internal passive clamping circuit. Once set to sleep mode the TLE9180-20QK has to be reconfigured.

133 Sleep Mode

If the INH pin is set to low, the internal power down sequence will be initiated. After detection of the low transition
changes at the INH pin will be ignored until the sleep mode has been reached. The gate driver IC will enter sieep
mode after undervoltage shutdown at pin CB has been detected. First the INH pin switches off the external FETs
actively with the output stages. The undervoltage shutdown at pin CB will be checked after the

internal blocks — output stages, OPAMPs, | | 5 V voltage regulator, charge pumps, PFB blocks, output stages
logic blocks and SCD blocks — are switched off. Afterwards the remaining clocks, the VCC supervision, all digital
pads, the temperature sensors and the HV ADC will be deactivated. Then the digital core will be reset and the
internal 3.3 V and 1.5 V regulators will be deactivated. If the charge pump and high-side buffer capacitors are
discharged the gate of the | FET will be clamped to its source with an internal passive clamping circuit.
Once set to sleep mode the TLE9180-20QK has to be reconfigured.

15.1.1 Configuration registers

Modification done in:
TLES180-20QK

fm_osfb 3:2 mw Output Stage Feedback Failure Behavior
11g , LE - Latched Ermor

10z , ARE - Auto Restart Error

01 , ERR - Error

00g , W - Warning (default)

fixed bit field for TLE9180 basic
00g , fixed value for TLE9180 basic

fm_osfb | 32 none

infineon
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Datasheet Chapter TLE9180-20QK DS V1.72 / TLE9180-21QK DS V1.72 TLE9180-20QK DS V1.80 / TLE9180-21QK DS V1.80
Short Circuit Errors
Err_scd Offset Reset Value
Err_scd Offsot Reset Value Short Circuit Errors a7, 00,,
Short Circuit Errors a7, 00,
7 6 5 4 3 2 1 0
7 6 5 4 3 2 1 0 | err_scd l err_scd l err_scd err_scd err_scd l err_scd R;s
err_scd err_scd err_scd err_scd err_scd err_scd R;. el haz hs3 o1 2 sl L
_hst _hs3 _Is1 _Is2 _Is3 A rc rc rc rc
rc c rc rc
Field Bits Type Description
Field Bits Type |Description err_scd_hs1 |7 rc Short Circuit Detection at High-side 1
err_scd_hs1 (7 rc Short Circuit at High-side 1 1g . Error set
1g . Emorset 0y . Noerror
15.1.4 Read regist O . Noerror err_scd_hs2 |6 rc Short Circuit Detection at High-side 2
~LA-Reau regalers: err_scd_hs2 |6 rc Short Circuit at High-side 2 1g . Emorset
15 . Emorset 0y . Noeror
0s . Na.arror orr_scd_hs3 |5 rc Short Circuit Detection at High-side 3
err_scd_hs3 (5 rc Short Circuit at High-side 3 1g . Error set
1g . Emorset 0g . No error
05 .« Noemor orr_scd_ls1 |4 rc Short Circuit Detection at Low-side 1
err_scd_Is1 (4 rc Short Circuit at Low-side 1 1 Error set
% E s
0: ' N’;“:"‘:: 0g . No error
- err_scd_Is2 |3 rc Short Circuit Detection at Low-side 2
err_scd_Is2 (3 rc ?novt C::un ; Low-side 2 1 Error set
0: $ No:nor 0g ., No error
omacdisd |2 p= m‘cmm ot Loweide 3 err_scd_Is3 |2 rc Short Circuit Detection at Low-side 3
55 o 1 Eiror sat 13 . Error set
06 No scior 05, Noerror
Ros 10 none | Reserved Res 1.0 none Reserved
00, . default vaiue. do not change. 00y . default value. do not change.
Application Information
« Additional R-C snubber circuits (R and C in series) can be placed to attenuate/suppress oscillations during * Mf’i‘i . R-C'snubber circuits (Rand Cin series) can be placed to attenuate/suppress oscillations during
switching of the MOSFETSs, there may be one or two snubber circuits per half bridge, R (several Ohm) and switching of the MOSFET_S. (herg may be one or two snubber Ciftujls per hall' bridge, R (several Ohm) and C
C (several nF) must be low inductive in terms of routing and packaging (ceramic capacitors) ( nF) must be low '"d“cf"'e in terms of '°“f’"3 and packaging (ceramic capacitors)
ST T « The exposed pad on the backside of the package is recommended to connect to GND 'q: exposed pad on the backside of the package is recommended to connect to GND
wLEayolibbiaetines « VDHP has to be connected and referenced to a common point of the drains of the high-side MOSFETs . RO pINECHD, CEEGND ATGND haveta be connected (ogetiier ot Reb GD clozelytothe chip
« Forfurtherinformation you may contact http} infi com/ «  VDHP has to be connected and referenced to a common point of the drains of the high-side MOSFETs
i : ! «  For further information you may contact http://www.infineon.com/
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18.8.2 Cross Talk of Automatic
Recharging Circuits

18.8.1 Quiescent Current Consumption at Pin Vs
Item 8.1. integrated into datasheet please refer to Chapter 8.3, maximum limits of quiescent current specification
updated

0SS Talk of Automatic Recharglng Circuits

has beenobaefvod Galesamvoltageofﬁthlnolbeexoeodod

18.9 Floating MOSFET Driver

18.8.1

Quiescent Current Consumption at Pin Vs

Item 8.1. integrated into datasheet please refer to Chapter 8.3, maximum limits of quiescent current specification

updated

18.9 Floating MOSFET Driver

Erratas identified.

9.4 Electrical Characteristics Floating
MOSFET Driver
8.3 Electrical Characteristics Power

Supply

Table 11 Electrical Characteristics MOSFET drivers

TUAACEOUS =

TVs ) 5<60V;
Cepy=1.0F;
Ceg=4.TuF;
Tocroagos™-2MA
Vo=V en=0V

High Level Output Voltage Gxx-Sxx | 15 yus 85 |- 135 |V P 943
0

5.5Vsl <7V,
Cep=1.0pF;
Cea=4.TyF;

1 MS:'ZM
Ve, ® V=0V

High Level Output Voltage Gxx-Sxx | Vg 4z 8 - 125 |V P 944
9 =

Max. limit may differ for output stage HS1. Output voitage of GH1-SH1 might be higher. Piease refer to B13 errata, tem
82, Chapter 18.8.2

Table 9 Electrical Characteristics: Power Supply (cont'd)

High-side Buffer Supply Limitation | Vaussm |10 1 122 |v |- P_83.15
Voltage BHx to SHx at CP2

Charging'®

10) Automatic charging of the high-side buffer supply capacitor (BHx-SHx) with charge pump 2 will be siopped If voltage level
reached.

Ve @S been

Table 11

Electrical Characteristics MOSFET drivers

TLALUIOUS =t -

High Level Output Voltage Gxx-Sxx
D)

Ve 85

135

TVsV 5<60V;
Cepy=1.0pF;
Ceg=4.7yF;
Tocrossos=-2MA;
Ve, =V =0V

P43

High Level Output Voltage Gxx-Sxx
)

125

5.5VsV <7V
Cepy=1.0pF;
Ceg=4.7TyF;
Jocroasos=-2MA;
Ve, = Ve =0V

P o4d

1) The bootstrap voltages might exceed the max. value due to capacitive coupling of the SHx voltages

Table 9 Electrical Characteristics: Power Supply (cont'd)

High-side Buffer Supply Limitation |Fausuam |10 |11 [12 |V |- P_83.15
Voltage BHx to SHx at CP2

Charging'®

10) The bootstrap voltages might exceed the max value due to capacitive coupling of the SHx voltages
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B .
wegm.3 3233 L x@8-ry  §f2 §|3
HE i | sf ==
815 &
éi]mus EI,] ETmRIC] 64
. SEATING COPLANARITY
02405 = Bx PLANE
-—EEEEI . Bottam View
= LR R ) ™ Ex
—1idl i O
i - ] -+ Expased Diepad
H1-Pe G S
! ) "™ e ) &l — e
1
1) Do mot include plassic or metal protnusson of O 25 max. per side Index Martdng
1) Does not include plastic or metal protnsion of 0.25 max. per side
’ FADKALE AN
17 Package Outlines poagl[ufs| nLs %ﬁ%‘m
Figure 36 PG-LOFP-64-18 (pACkAgE with u-groove will be replaced by PG-LOFP-64-27) PELOFPi Juju I.IIIM
Modification valid for the Figure 36 PGLGFP64

TLES180-200K & TLES180-210K

STAND OFF
1.4 5038
1.8 MAX,

U R - L
sl = S
08 &
- [EJEE] sax

SEATING COPFLANARITY

Bustiors View
Ex
ol
i - ' Exposed Diepad
= o
i tal -*I“
Index Marking Indhes: Marking
1) Do Aol inchads PRASHE of Ml proffusasn of (.25 Max D side
D L T—
2L LA ||1]u]l.l[lm

Figure 37 PG-LOFP-54-27 (package without u-groove will replace PG-LOFP-64-18)
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Datasheet Chapter TLE9180C-20QK DS V1.01 / TLE9180C-210K DS V1.01 TLE9180C-20QK DS V1.10 / TLE9180C-210K DS V1.10
TLE9180C-31QK D5 V1.01 TLE9180C-31QK D5 V1.10
Table 2 Absolute Maximum Ratings Table 2 Absolute Maximum Ratings
Maximum Peak Pulse Current CB  |lcpous - - 1 A t=5us P_4.1.61 - _ 7
3.1 Absolute Maximum Ratings to CH2 tI-:)aé(:-‘rrzlurn Peak Pulse Current CB | lcacs ‘- [— ‘l ‘A ‘I—Sus P_4.161
f Not subject to production test, specified by design
Table 2 Absolute Maximum Ratings
Table 2 Absolute Maximum Ratings
—= i i i ——r i Supply Voltage for Power-up? ll.f l— [— [40 |V |— lP 417
Supply Voltage for Power-up” Vi ]- l- ]30 |V |— P_4.1.7 PRy g P — =
3.1 Absolute Maximum Ratings
supplyVoltageforPower-up?  [ue |- |- Jao v |- |p_a17
Table 2 Absolute Maximum Ratings (cont’d) Table 2 Absolute Maximum Ratings (cont’d)
Voltage Difference SHx-SLx" Ves, -7 - 90 Vo= P_4.1.29 | ) ——
3.1 Absolute Maximum Ratings - S5al — - = Voltage Difference SHx-SLx Vs 12 |- 90 v THx = High P_4.1.29
Vottage Bifference SH-St Yesz l hl = Voltage Difference VOHP-SHx Vavoup -490 - 85 v en_vdh3=0x1 (cfg.: |P_4.1.32
: P PP - 35 " 5l Ai-1-31 3 VDHx pins enabled)
3.1 Absolute Maximum Ratings Table 2 Absolute Maxi Ratings (cont'd) Table2 Absolute Maxi Ratings (cont'd)
it it Voltage Range APC [Vaoer  [03 |- [60 [v |- P_4.1.39 Voltage Range APC |V.=o-=1 ]-0-3 [— ] 60 [V F ]P_4-1-39
Modification valid for :
mﬁ 180C-310K % Ashort circuit at APC for >10hrs might damage the device
Table 2 Absolute Maximum Ratings (cont'd) Table2 Absolute A 1 Ratings (cont’d)
Temperatures Temperatures
3.1 Absolute Maximum Ratings Storage Temperature T -55 - 150 |*C |- P_4.1.54 Storage Temperature Tag -55 - 150 |*C - P_4.1.54
Junction Temperature Ty 40 |- 150 |*C |- P_4.155 Junction Temperature Ty 40 |- 150 |c |W P_4.155
4 + +r ~0- AES—-C—200h-ouarlifatime— 24156 W For Tp150°C plaas_e check cnmpl_iance_with the IFX qualification
Table 2 Absolute Maximum Ratings (cont'd) Table 2 Absolute Maximum Ratings (cont'd)
Max. Voltage Transients at SHx ||.-"rSH - I— |— |20 |\-I' |Slew rate = 1V/ns™ | P_4.331 Max. Voltage Transients at SHx [Ir",sH 1 [- [- |55 ]'u' ]Slew rate<1V/ns™ |p_4.3.31
1) Notsubject to production test, specified by design. ! Not subject to production test, specified by design.
3.1 Absolute Maximum Ratings 7) Exceeding spgmhed slew_ rate in combi tion with the imum specified voltage transient may set the affected T At amplitudes higher than 20V the HS output stage can show unexpected switch off of the external
output stage in an undefined state for typically 1 ps. MOSFET for typically 1 ps if the output stage is not switching. If the output stage is switching on or
switching off, the output stage is switching normally even with amplitudes up 55V and slew rates up to
1Wns
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Datasheet Chapter TLE9180C-200K DS V1.01 / TLE9180C-210K DS V1.01 TLE9180C-20QK DS V1.10 / TLE9180C-21QK DS V1.10
TLE9180C-310K DS V1.01 TLE9180C-310K DS V1.10
Table3  Thermal Resistance Tables  Thormal Resistance L
3.2 Thermal Resistance 12 Specified Ry, 5 value is according to JEDEC JESDS51-2,-5,-T at natural convection on FR4 252p board; The
2) Specified &, value is according to JEDEC JESD51-2,-5,-T at natural convection on FR4 252p board; The product (Chip product (Chip + Package) was simulated on a 76.2 = 114.3 x1.5 mm board with 2 inner copper layers (2 =
+ Package) was simulated on a 76.2 » 114.3 1.5 mm board with 2 inner copper layers (2 = 70 mm Cu, 2 =35 mm Cu). 70 pm Cu, 2 = 35 pm Cu). Where applicable a thermal via array under the exposed pad contacted the first
Where applicable a thermal via array under the exposed pad contacted the first inner copper layer. inner copper layer.
1) Not subject of production test, specified by design 1) Mot subject 1o production test, specified by design
4.7 Electrical Characteristics 10s
Table & Electrical Characteristics 10s (continued) | Table 6 Electrical Characteristics 10s (continued)
HW Vesrise |38 |- Ve |V |Ws=T2V; P 5T
T | |fese=02m
] HHW
= static —— High Level Output Voltage®! Verpusa (33 |- Viee |V Vyee =50V; P_5.7.38
Low Level Qutput Voltage VenpL 01 |- 04 [V |feas=02mA P_5.7.39 liad =-0.2 MA;
All Digital 1/0s =
w Vipsn |38 |- Viee |V |VesT2w lp 5757 static
— | eSOV | Low Level Output Voltage v 01 |- 04 [V |lee=02mA P_5.7.39
T | |fee=02mA P g ERRL Load )
| ——____-—_‘W
4.7 Electrical Characteristics 10s 1/0s = static
Low Level Output Voltage Vipn, 01 |- 04 |V Jinga = 0.2 mA P_5.7.45 High Level Output Voltage! Vepinsa i3 - Ve |V Wyee =50V, P_5.7.44
High Level Output Voltage®™ Vermisa |33 |- Ve |V |55¥sWmsray:  |P5T7.38 hoad = '.0'2 mA;
Viee =5.0V; fll D|g|tal 1/0s
fioad = -0.2 MA; = static
All Digital 1/0s Low Level Output Voltage VepnL 0.1 |- 0.4 v ILaad = 0.2 MA P_5.7.45
= static
High Level Output Voltage®! Viensa |33 |- Ve |V |55VeWsstay;  |P_5.7.44
Ve =5.0V;
f|m,d =.0.2 m&;
All Digital 1/0s
= static
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Table s Electrical Characteristics 10s (continued) Table & Electrical Characteristics 10s (continued)

High Level Output Voltage” Vemmisa |34 |- Ve |V [55VsWgs72v, |P_57.38 High Level Output Voltage®V Vepsmsa |33 |- Veee |V |Vige=50W; P_5.7.38
Ve =5.0V; lgag =-0.2 m#A;
s =-0.2 mA; All Digital 1/0s =
All Digital ) static
1/0s = static

4.7 Electrical Characteristics 10s
Table & Electrical Characteristics 105 (cont'd) Table s Electrical Characteristics 10s (cont'd)
N n .

High Level Output Voltage Vipgsz, 34 - Ve |V _:_5 v:sl.:;s: T2V; P_5.7.44 High Level Output Voltage™! Verntss 13 - Vee |V Voo = 5.0V P44
-’:: =-02mh; lioad =-0.2 MA;
All Digital All Digital 1/0s
1/0s = static = static

Table§ Electrical Characteristics 10 (cont'd) Table6 Electrical Characteristics 10s (cont'd)

Pin ENA PinENA
4.7 Electrical Characteristics 10s EMA Propagation Time (for enable |tpeys - 100 |- ns |- P_5.7.17 .
or disable the output stages) ENA Propagation Time (for enable | tpena - 100 |500 |ns |- P_5.7.17
or disable the output stages)
4.7 Electrical Characteristics los Tables  Electrical Characteristics 10s (cont'd) Table 6 Electrical Characteristics 10s (cont’d)
Change done in the High Level Output Voltage Viwws |42 (50 |60 [V [how=-1mA P_5.747 High Level Output Voltage Vagew: |39 |50 [60 [V [hga=-1mA P_5.7.47
TLES1B0C-210K & TLES180C-310K
TLE9180 TLE9180
LTl MISO M350
SPI_MRST . Ll 7 .
SPY_CUK CLESM | g wt:mw SEEN | o w::::a‘ -
e o Fiec cut Risgters [ [T —
5P| Master SP1 Master
(Microcaniroller) (Micracontralier)
L & —
5 Serial Peripheral Interface - 5P1 :{::
S _CLK
C5N_2| 3 SPM_CSN
Other SPi slave
1) Floating of MISC connection node shall be avoided 1) Floating of MISO connsction node shall b avoided.

Figure 4  Principle for SPI-Bus Architecture Figure4  Principle for SPI-Bus Architecture
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5.4 Cyclic Redundancy Check - CRC
Generation and Detection

5.4 Cyclic Redundancy Check - CRC Generation and Detection

The CRC is added to any data transmitted. It is calculated for the whole SPI frame, CRC bits excluded. The CRC
check for incoming data is performed owver the complete SPI frame.

5.4 Cyclic Redundancy Check - CRC Generation and Detection

The CRC is added to any data transmitted. It is calculated for the whole 5P| frame, CRC bits excluded. The CRC
check for incoming data is performed over the complete SPI frame. In case of an CRC3 Error Detection on the
MISO line by the uC, the message should be discarded and the register access should be repeated.

5.5 Electrical Characteristics SPI

Table 7 Electrical Characteristics: Timing (cont'd)

Sequential Transfer Delay” ltsmw [250 |- |- [ns ["Figures,N P_6.5.19

Table 7 Electrical Characteristics: Timing (cont'd)

Sequential Transfer Delay®¥ Irg:u_m 1-330 l— |— |ns ]”’F.fgure 6 N P_6.5.19

Table T Electrical Characteristics: Timing

T, = -40°C to +150°C, Vs = 5.5 V to 60 V and with respect to GND, positive current flowing into pin (unless 3
otherwise specified).

Table 7 Electrical Characteristics: Timing

Tj=-40°C to +150°C, Vs = 5.5V to 60 V, all voltages with respect to GND, positive current flowing into pin (unless
otherwise specified). Timings valid for 10 MHz operation.

5.5 Electrical Characteristics SP1 Paramater Symbol Values Unit | Note / Number Parameter Symbol Values Unit | Note | Number
Min. |Typ. |Max. Test Condition Min. [Typ. |Max. Test Condition
SP| Operating Frequency [ fapr en T 10 [MH [? P 6.5.1 5Pl Operating Frequency foer_cx e 10 [MH [* P_6.5.1
z 4
Table7 Electrical Characteristics: Timing Table 7 Electrical Characteristics: Timing
5.5 Electrical Characteristics SP1
SPI Data Output{HH58) Lag e |25 |- |- [ns |?Figures,m P_6.5.15 Enable (5S) Lag Time [tonwe |25 |- |- ns [Figuresm  [p 6515
Table 7 Electrical Characteristics: Timing Table7 Electrical Characteristics: Timing
CLK_SPI Operating Period [ Y—— 100 |- - ns | Figure 6 C P_6.52 CLK_SPI Operating Period tspi_clk 100 = = | ns ”’Fl'guﬂ.' 6,C P_6.5.2
| . CLK_SPI High Time Ispusan |37 |- |- ns | Figure 6, A P 653 CLK_SPI High Time tsptwscin |37 |- - ns | *Figure 6,A P_6.5.3
5.5 Electrical Characteristics 5P CLK_SPI Low Time s wecia |3 |- - ns |? Figure 6, B P 654 - ) .
— i — CLK_SPI Low Time t: 37 - - ns HFigure 6, B P_6.5.4
CLK_SPI Fall Time fomoa |- - 13 |ns |? Figure 6.0 P 655 K 5P wrschd 9 =

2) Mot subject to production test; verified by design or characterization; measured between 10% and 90%; output load
capacitance on MISO pin is < G0pF.

32 Not subject to production test; verified by design or characterization; measured between 20% and 80%;
output load capacitance on MISO pin is = 60 pF

7.1 Output Stage Supply Concept

7.1 Output Stage Supply Concept

requirement to drive the external FETs within a PWM specific duty cycle range of 95% to 100% at 20kHz PWM
frequency.

The charge pumps will be deactivated if the gate driver IC is set to sleep mode via INH.

7.1 Output Stage Supply Concept
fulfills the requirement to drive the external FETs within a PWM specific duty cycle range of 95% to 100% at
20 kHz PWM frequency.

The charge pumps will be deactivated if the gate driver IC is set to sleep made via pin INH or a charge pump
related error is detected. For details please check the supervision descriptions.
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TLE9180C-310K DS V1.01 TLE9180C-31QK DS V1.10
7.3 Electrical Characteristics Power Table10  Electrical Characteristics: Power Supply (cont'd) Table10  Electrical Characteristics: Power Supply (cont’d) 'd)
supply (thd) Supply current in Reduced Operation Mode at Vs Supply Current Vs hisiromvs) l - | 12 | 24 lmA [ Vi = Vyoup =3V P_8.3.36
Supply Current Vs [fmowsy |- [12 [20 [mA [Vy=Fupp=3v P_8.3.36
Table 10  Electrical Characteristics: Power Supply (cont’d) Table 10  Electrical Characteristics: Power Supply (cont’d)
;'3 E||ECtrIC3| Characteristics Power Voltage Vs for Guaranteed Power- |V, 60 |- - v - P_8.3.38 Voltage Vs for ensured Power-up of | Yy 60 |- - v - P_8.338
upRy up of Charge Pumps Charge Pumps
Table10  Electrical Characteristics: Power Supply (cont'd) Table10  Electrical Characteristics: Power Supply (cont'd)
iy Quiescent Current VDHx IquoHsz - 50 200 [nA Vipnp = 14V; P_8.3.31
Quiescent Current VDHx Tovonsa - 50 200 [nA WS 14V,; P_8.3.31 Vi = 145
T,=25°C; Tas 25°C;
V,N“:VMFZGNDL‘]; Vst = Vsorr = GND#);
7.3 Electrical Characteristics Power Vs = GND Ve = GND
Supply Quiescent Current VDHx [ — - 50 200 |[nA | Vg 60V, P_8.3.32 Quiescent Current VDHx Lgvinea - 50 200 |nA | Ve S60V: P_8.332
T,=25°C; Wk s 80V,
Vins = Vsorr = GND"‘]; Tas 25°C;
Vine = GND Vi = Vsopr = GND*,
Vsite = GND
Table10  Electrical Characteristics: Power Supply (cont'd
Table10  Electrical Characteristics: Power Supply (cont'd) PRy ( )
Quiescent Current VDHP Tquosy - - (31 pA | Wpue =60V, P_8.3.48
Quiescent Current VDHP Tovorn - - 61 pA | Wpup=60V; P_8.348 - .
T, 25°C; [£25°C;
1= Voops = GNDM! Vi = Vsopr = GND*;
Vi = Vagre = GND™; Vo = END
Vi = GND SHe=
Quiescent Current VDHP Tovors - - 61 [pA |Vgues60V; P_8.3.30 Quiescent Current VDHP Ieuoeis - - 61 |pA | Vipup <60V, P_8.3.30
Tj=150°G; T = 150°C;
' H
Vi = Vsore = GND; Vinn = Voore = GND*;
7.3 Electrical Characteristics Power Viyy = GND Vi = GND
Supply Total Quiescent CurrentVsand [/, - - 17 (A [V =Vigue= 14V, P_8.3.49 Total Quiescent Current Vs and I - - 17 |pA Vs = Wpup= 14V: P_8.3.49
VDHP T,=25°C; VDHP =259
- - 1), 1 '
imn : :«ﬁg =GND™; Visgn = Vs = GND”J:
—— Vspey = GND
Total Quiescent Current Vs and | g, — |- [0 [A |Vie-Vie=14V;  |P.8.333 . i
VDHP T,= 150°C; Total Quiescent Current Vs and g2 - - 70 A W= Wonp=14V; P_8.3.33
Vi = Vsoer = GND™M); VDHP Tj=150°C;
Ve = GND Vi = Vsors = GNDP);
Vipex = GND
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7.3 Electrical Characteristics Power
Supply

2) Filter Time Accuracy referenced from internal clock accuracy, please see Chapter 6.2

8 Internal clock frequency accuracy has to be added to the specified values, please see Chapter 6.2

Table12  Electrical Characteristics MOSFET drivers Table 12 Electrical Characteristics MOSFET drivers
Low Level Qutput Voltage Gxx-Sxx | Vs - - 02 |V IpcLosdos < -2 MA; P_9.4.1
Veya =Lowor Low Level Qutput Voltage Vas 10 - - 02 |V |0mASIynsS2mA; P94
Pins IHx and Gxx-Sxx N Vena=Low or
ILx = off Pins IHx and ILx=off
Low Level Output Voltage Gxx-Sxx | Veg 1< - 02 |V Veoer = LOw; P_9.4.2 Low Level Output Voltage Vesus |- - 02 [V |Vggee=Low; P 942
8.4 Electrical Characteristics Floating Incioadns = 5 -2 MA Gxx-Sxx ' 0 MA £ 5 us0s < 2MA
MOSFET Driver High Level Output Voltage Grx- Ve iz 8 - 125 |V 5.5VsV <TV; P 9.4.4 High Level Output Voltage dVg s |- - 0.5 v 2MA S lpe cagos SOMA; |P_9.45
Sxx! Cep, = LOWF; Difference between Low-side | Vg, mOV
Ceg=4.T uF; Output Stages GLx-SLx
Iocioados = -2 MA; High Level Output Voltage  |dlg s |- |- |05 |V |-2MA<lpoimos<OmA; |P 9.456
Vi ™ Vs = OV Difference between High-side | V=0V
High Level Output Voltage dVe s - 0.5 |V ToeLoados < -2 MA; P_9.45 Qutput Stages GHx-SHx
Difference between Low-side Vs, =0V
Output Stages GLx-SLx
Table 12 Electrical Characteristics MOSFET drivers (cont'd) Table 12 Electrical Characteristics MOSFET drivers (cont'd)
8.4 Electrical Characteristics Floating Turn On Gate Current [— -0.75 |-20 |- A Vae = Vaeus P_9.4.14 Turn On Gate Current Ision) - 20 |-0.75 |A Vs = Vasuy; P_94.14
MOSFET Driver Vi~ Ve =0V Vi - Vs =0V
Table12  Electrical Characteristics MOSFET drivers (cont'd) Table12  Electrical Characteristics MOSFET drivers (cont'd)
8.4 Electrical Characteristics Floating P.mpagatinn Delay Time (all low- |tz 5 30 i5 70 ns R 4=2 ko' P_9.4.19 Propagation Delay Time (all low-  |tpyer) 25 35 0 ns | Ryasq=2 k0%, P_94.19
MOSFET Driver side FETs off) Vi =0V . side FETs off) Ve =0V
P_ropagation Delay Time (all high- | tpuer =0 35 0 fns |R=2k0% Pa421 Propagation Delay Time (all high- | teup 5 35 70 s |Rugea =2k, P_5.4.21
side FETs off) Vg =0V side FETs off) Ve =0V
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T 12 El i cteristics MOSFET dri !
Table12  Electrical Characteristics MOSFET drivers (cont'd) able lectrical Characteristics MOSFET drivers (cont'd)
i i - - =37 knsa)
Propagation Delay Time Matching |ty ~ 20 N5 |Rippg=2 kO P 9.4.22 :’arlri)ggzt‘;i r; Delay Time Mismatch | tpian 20 ns  |Rigad=2 kOS2, P_9.422
(all FETs on) Vo =0V Vo =0V
Propagation Delay Time Matching | to., - - 20 ns  |R.e=2 k0¥ P 9.4.33 Propagation Delay Time Mismatch | toga) - - 20 NS |Ricad=2 kO™, P_9.4.23
(all FETs turn off) Vi =0V (all FETs turn off) V=0V
Propagation Delay Time Matching | toyun, |0 - 20 |ns  [Re=2k0Y P_9.4.24 Propagation Delay Time Mismateh | foyngy |0 - 20 Ns  |Rigaq =2 kO, P_9.4.24
Single Phase (high-side off to low- Vgu =0V Single Phase (high-side off to low- Ve =0V
8.4 Electrical Characteristics Floating side on) side on)
MOSFET Driver Propagation Delay Time Matching |ty |0 - 20 |ns  |Rg=2 k¥ P_9.4.25 Propagation Delay Time Mismatch |tpygmq |0 - 20 ns  |Rigad=2 k0% P_9.4.35
Single Phase (low-side off to high- Vo =0V Single Phase (low-side off to high- Ve =0V
side on) side on)
Propagation Delay Time Matching |tpun, [0 - 20 |ns (R =2k0% P_9.4.26 Propagation Delay Time Mismatch |toanny |0 — 20 ns | Rigaa=2 k0% P_9.4.26
all Phases (all high-sides off to all Vo =0V all Phases (all high-sides off to all Ve =0V
low-sides on) low-sides on)
Propagation Delay Time Matching |tom, [0 - 20 [ns [Rg=2k0Y P_9.4.27 Propagation Delay Time Mismateh | tojamn |0 - 0 |05 |Rypgad=2 k0% P_9.4.27
all Phases (all low-sides off to Vo =0V all Phases (all low-sides off to Vs =0V
high-side on) high-side on)
Table18  Electrical Characteristics - Shunt Signal Conditioning (cont'd) Table18  Electrical Characteristics - Shunt Signal Conditioning (cont'd)
9.5 E!e_ctr_lcal Parameter Shunt Signal Slew Rate SR - |15 |_ |Wl!5 |_ P_10.5.22 Slew Rate® [SR |_ |15 |_ |Wu5 ]_ P 10522
Conditioning ; -
£ Mot subject to production test, specified by design
Table24  Shutdown Error Overview' Table24  Shutdown Error Overview?
Bit Bit Name Description Output | Charge ERR Pin Bit Bit Name Description Output | Charge ERR Pin
Position Stages | Pumps Position Stages  [Pumps
10.2.2 Failure Behavior Configuration 3 sd_clk_fail Internal Clock Supervision Shutdown® | ARE Active | Low (LE) 3 sd_clk_fail Internal Clock Supervision AREorLE |Active Low (ARE or
Shutdown® LE)
3) Inthe case of monitoring clock stops operation fault reaction of output stages is latched error
82 Failure reaction can be ARE or LE dependent on type of internal fault
78)
Table 24 Shutdown Error Overview™/ Table 24 Shutdown Ervor Overview
Bit Bit Name Description Out Chai ERR Pin
10.2.2 Failure Behavior Configuration Bit Bit Name Description Output | Charge ERRPin Position o Sta p;:l p“mrs:
Position Stages Pumps e P
4 sd_uv_cb Undervoltage CB Shutdown ARE Active Low (LE) 4 sd_uv_cb Undervoltage CB Shutdown ARE Active I
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10.5.16 Overload Digital Output Pins

10.5.16 Overload Digital Output Pins

The digital outputs are protected against short to GND and batteryﬁne output is shorted the output pad will
be disconnected, a dedicated error register bit will be set. The pin ERR will be set to low. To unlock the output
pin reset with ENA has to be performed. The failure behavior of the gate driver IC is adjustable at configuration
mode, either the output stages will turn all external FETs off or not.

Functionality of the overload detection of the digital output pins is limited, for details please refer to
Chapter 16.3.8.

Register Err_outp bit 4 to bit 0 indicate a short of a digital output pin.

10.5.16 Overload Digital Output Pins

The digital outputs are protected against short to GND and battery. If one output is shorted the output pad will
be disconnected, a dedicated error register bit will be set. The pin ERR will be set to low in case pin ERR is not
the affected pin. To unlock the output pin reset with ENA has to be performed. The failure behavior of the gate
driver IC is adjustable at configuration mode, either the output stages will turn all external FETs off or not.
Functionality of the overload detection of the digital output pins is limited, for details please refer to Chapter
16.3.7.

Register Err_outp bit 4 to bit 0 indicate a short of a digital output pin.

10.5.4 High-side Buffer Capacitor
Voltage Monitoring

10.5.4  High-side Buffer Capacitor Voltage Monitoring

An overvoltage monitoring for the external high-side buffer capacitor guarantees gate source voltage for the
external FET not higher as the destructive gate source voltage. Failure behavior and filter time is not
configurable. High-side buffer overvoltage monitoring can be deactivated at configuration if diagnosis is not
required. In case of overvoltage detection all output stages remain active but charge pump 2 will be
deactivated. A reset via ENAis necessary for reactivation of charge pump 2. If overvoltage high-side buffer has
been detected and charge pump 2 has been turned off duty cycle operation higher than 95% is not
recommended and might end up in undervoltage high-side buffer detection.

10.5.4  High-side Buffer Capacitor Voltage Monitoring

AMnmltage monitoring for the external high-side buffer capacitor detects too high gate source voltages for
the external FET. The failure behavior and filter time are not configurable. In case of an overvoltage detection,
the ERR pin is set low and the dedicated error bit in the register is set. The 2™ charge pump is deactivated and
all output stages remain active. A reset via ENA is necessary for the reactivation of the 2™ charge pump. If the
2" charge pump is deactivated, an undervoltage high-side buffer detection might occur mainly at operation
with high duty cycles. The overvoltage monitoring for the external high-side buffer capacitor can be deactivated
at configuration.

10.5.11.2 S Self-test Function for SCD

Modification valid for
TLES180C-210K & TLE9180C-310K

)| |

[ eipisma |
T

g i 3

b e ) e 17 e e 5 b gt b4l L

Figure 29 Self Test Short C i

X~

Q!m:m

Sequence: Ext Seif Test mode

Bit wt_scd_ bs mot s Sel w11
{ e O3S ; bt 5)

Bit st_scu_ s resot in Selst_1
(adcri0u3d; biE)

Sotpinild . 13 o bigh!

Wait: SCO bankingd fiter tima

TLE9180
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Table53  Electrical Characteristics - Protection and Diagnostic Functions (cont’d)

Table 53 Electrical Characteristics - Protection and Diagnostic Functions (cont’d)

infineon

10.6 Electrical Characteristics
A Thi -135 (P 3 44V= : P_11.6. -13. 7 2Vs &
Protection and Diagnostic Functions v:curacy Undervoltage Threshold |Visyyaces  [-13.5 |[PROG [+13.5 |% V2 Vg <7.5V|P_11.6.12 C:curacy Undervoltage Threshold |Vysyyaccz |-13.5 |PROG [+135 |% 42V=Wsy<T7.5V |P_11.6.12
Table53  Electrical Characteristics - Protection and Diagnostic Functions Table53  Electrical Characteristics - Protection and Diagnostic Functions
Entry Filter and Reaction Time of |Vyeopy 106 |- = ps ¢ P_11.6.8 Entry Filter and Reaction Time tuopnn |06 |- - T P_11.6.8
Reduced Operation Mode of Reduced Operation Mode
Detection at Vs Detection at Vs
Exit Filter and Re.action Timeof |Vigopa |20 |- - us ¥ P_116.9 Exit Filter and Reaction Time turop |20 = il us (89 P_11.6.9
Reduced Operation Mode of Reduced Operation Mode
Detection at Vs Detection at Vs
SRR e achisiTics Table53 Electrical Characteristics - Protection and Diagnostic Functions Table53  Electrical Characteristics - Protection and Diagnostic Functions
Protection and Diagnostic Functions Entry Filter and Reaction Time of |Vyccpopny  |0.6 - - us 9 P_11.6.78 Entry Filter and Reaction Time tyccrornn | 0.6 - - us 89) P_11.6.78
Reduced Operation Mode of Reduced Operation Mode
Detection at VCC Detection at VCC
Exit Filter and Reaction Time of  |Vyccpoprz 20 |- - us |¥ P_11.6.79 Exit Filter and Reaction Time tuccropz |20 - - us |8 P_11.6.79
Reduced Operation Mode of Reduced Operation Mode
Detection at VCC Detection at VCC
Temperature Read OutAccuracy |tros |25 |- [+ [k |- P_11.6.115 Temperature Read Out Accuracy lTnm_a 1'25 I- |+25 IK I- P_116.115
o . i pe LA S - Table53  Electrical Characteristics - Pr ion and Diagnostic F ions (cont'd)
o — able 53 ectrical Characteristics - ection and Diagnostic Functions (cont’
10.6 Electrical Characteristics % ) Filter Time of SCD%7/88) tscor 0.5 |PROG |23 ps |f_fi_scd ='0x0' P_11.6.69
Protection and Diagnostic Functions Filter Time of SCD?” o 1 |PROG |6 us  [4steps P_11.6.69 17 35 f_fi_scd ="0x1"
programmable 34 52 f_fi_scd ='0x2"
57 15 f_fi_scd ='0x3"
Table53  Electrical Ch ristics - Protection and Di; i ions (cont'd)
Table53  Electrical Ch istics - Protection and Diagnostic Functions (cont'd)
ENA Low Time Clearing Latched | t.i.,, 22 |30 |38 ENA falling ed| P_11.6.104 =
10.6 Electrical Characteristics B, | e e = TR o ENALowTimeThresholdfor  |tuesr |22 |30 [38 [us [ENAfallingedge |P_11.6.104
i ; ; i leari E
Protection and Diagnostic Functions ENA Low Time Without Clearing | taw = 07 |13 T | Parvws Clearing Latched Errors
Latched Errors Return Time to Normal trr - - 1.0 HS - P_11.6.106
Return Time to Normal Operation | tgy - - 1.0 s - P_11,6.106 OW;?“O" 'for ,A,'}E Fault Behavior
for ARE Fault Behavior Configuration’
Configuration”
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Table 53 Electrical Characteristics - Protection and Diagnostic Functions
Table53  Electrical Characteristics - Protection and Diagnostic Functions Overvoltage Detection and tows 8 - 17 ps | f_ov_vs="0x0" P_1165
Overvoltage Detection and fows 10 |- 100  |ps |4 steps P_116.5 3“,“,}23“" Filter Time Range 24 33 f_ov_vs ="0x1'
Shutdown Filter Time Range Vg3 programmabile s 48 57 f_ov_vs ="0x2"
Undervoltage Filter Time Range - 10 - 100 ps |4 steps P_11.6.14 96 105 f_ov_vs="0x3"
213)
Vs programmable Undervoltage Filter Time Range | tyws, |8 |- 17 |ps  |fuv_vs='0x0’ P_11.6.14
Overvoltage Detection and Iowphe: 10 - 100 us |4 steps P_11.6.19 \g87)88) 24 33 f uv vs="'Ox1'
Shutdown Filter Time Range programmable -7 .
VDHPZE 48 57 f_uv_vs="0x2
.
Undervoltage Filter Tme Range | tywpwe |10 |- 100 [ps |4steps P 11620 96 105 fLuv_vs='03
VDHP?) programmable Overvoltage Detection and toworr |8 - 17 pus |f_ov_vdh='0x0' |P_11.6.19
Undervoltage Detection and foveee |10 |- 100 |ps |4 steps P_116.43 Sh“‘:g‘;;g Filter Time Range 24 33 f_ov_vdh = '0x1’
Shutdown Filter Time Range CB*" programmable VDH 48 57 f_ov_vdh = '0x2'
Undervoltage Detection Filter Time |f,ss 1 - 10 us |4 steps P_116.52 96 105 f_ov_vdh = '0x3'
y 13)
bhan i programmable Undervoltage Filter Time Range | tuwonr 8 - 17 ps | f_uv_vdh ='0x0" P_11.6.29
Filter Time of SCD*? | - 1 PROG |6 ps |4 steps P_116.69 VDHPETI88) e
24 33 f_uv_vdh ="'0x1
programmiable [re
VCC Filter Time?® tycor 10 |- 100 |ps |4 steps P_116.85 48 51 f_uv_vdh ='0x2
programmable 96 105 f_uv_vdh = '0x3’
. e
10.6 Electrical Characteristics g:::;;z:aﬁftgﬁfﬁ;°;;”d fuveae 8 |- B us [l =00 1P.11643
Protection and Diagnostic Functions e L 20 25 fLuv_cb="0x1
48 53 f_uv_ch="0x2"
96 101 f_uv_cb="'0x3"
Undervoltage Detection Filter tuves 0.8 - 1.8 us f_uv_bs="0x0" P_11.6.52
Time BHx-SHx#7/8) 28 38 f uv_bs="0x1'
4.8 5.8 f_uv_bs ='0x2'
9.8 10.8 f_uv_bs="0x3"
Filter Time of SCD57)88) teept 0.5 PROG |2.3 Hs f_fi_scd ="0x0" P_11.6.69
17 35 f_fi_scd ="0x1"
34 52 f_fi_scd ="0x2'
5.7 7.5 f_fi_scd ="'0x3'
VCC Filter Times788) tuccr 8 - 17 us |fuv_vec= P_11.6.85
f_ov_vee ="0x0'
24 33 f_uv_vec=
f_ov_vece="0x1'
48 57 f_uv_vec=
f_ov_vce ="0x2'
96 105 f_uv_vece=
f_ov_vee ="0w3'
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Datasheet Chapter
TLE9180C-31QK DS V1.01 TLE9180C-31QK DS V1.10
Table12  Electrical Characteristics MOSFET drivers (cont'd) Table12  Electrical Characteristics MOSFET drivers (cont'd)
i _ P_9.4. i -
8.4 Electrical Characteristics Floating Programmable Dead Time Range |ty 107 5998 |ns '1:: srt:::nable 9.4.30 :rog::srgmable Dead Time tore 107 5998 [ns |166steps bl P_9.4.30
MOSFET Driver 8! ang programmable
5T Dead time can additionally take up to one internal clock cycle for synchronization
10.5 Electrical Characteristics . o 2 . " " : T o S s 'd
Protection and Diagnostic Functions Table53  Electrical Characteristics - Protection and Diagnostic Functions (cont'd) able rical Characteristics - Protection and Diagnostic Functions (cont’d)
Modification valid f VOO Ren Ou VCC Read Out
odification valid for:

T PN T R T { y - ' 6. Vi i V, - ! Vv FFh P_11.6.
A ESIAOCPIONE, T CAHOCIT0K Voltage Detection Range Ve [0 | [s554 [v_JotoFrn [P_11.6.86 oltage Detection Range [V [0 ] [sss [v Joto [P_11.6.86

Table53  Electrical Characteristics - Protection and Diagnostic Functions (cont’d) Table53  Electrical Characteristics - Protection and Diagnostic Functions (cont’d)

Digital Driving Path Monitoring
10.6 Electrical Characteristics Digital Driving Path Monitoring ¢ ~ 500 L ns ~ P 11.6.92 Digital Driving Path Monitoring tsromi - 500 - ns |- P_11.6.92
Protection and Diagnostic Functions ilter Time?? Lt = Filter Time®7)8%)

Filter Time'

Input Pattern Violation Filter and | tsrpre - 750 |- ns |- P_116.93 Input Pattern Violation Filterand | tgrprs |- 0 |- ns |- P_11.6.93

Reaction Time” Reaction Time®”

10.5.8.2 Temperature Read Out 10.5.8.2 Temperature Read Out

The absolute temperature can be read in the related SPI register in steps of 5.8 Kelvin per LSB. The absolute temperature can be read in the related SP! register in steps of Trresd_step PET LSB.

10.5.8.2 Temperature Read Out

Six sensors are integrated monitoring all output stages. So the temperature of every output stage can be read
out. The signal is filtered with a moving average filter. After transition from configuration mode to normal
operation mode it is required to wait 1 ms before first temperature readout will be performed. A significant
higher temperature at one output stage with a regular PWM pattern applied will indicate some irregularities
at the affected output stage, either internally or caused by external circuit. The six temperature sensors are
independent to the sensor used for temperature detection and shutdown.

Measurement results are stored in the registers called temp_ls1, temp_ls2, temp_ls3, temp_hsl, temp_hs2
and temp_hs3.

Six sensors are integrated monitoring all output stages. So the temperature of every output stage can be read
out. The signal is filtered with a moving average filter. After transition from configuration mode to normal
operation mode it is required to wait 1 ms before first temperature readout will be performed. A significant
higher temperature at one output stage with a regular PWM pattern applied will indicate some irregularities

at the affected output stage, either internally or caused by external circuit. The six temperature sensors are
independent to the sensor used for temperature detection and shutdown.

Measurement results are stored in the registers called temp_Is1, temp_[s2, temp_Is3, temp_hs1, temp_hs2 and
temp_hs3.

11.2 Electrical Parameter Phase
Feedback

Table 55 Electrical Characteristics - Phase Feedback

Propagation Delay Time toom - 60 [100 [ns
70  |100

50%/50%selected [P_12.2.6
80%/25%selected

Table 55 Electrical Characteristics - Phase Feedback

50%/50% selected |P_12.2.6
80%/25% selected

Propagation Delay Time teofb - 60 110 ns
70 110
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13 Operation Modes

1: INH_NS" via ile mode 10 sieep mode
2: V<Vunase OR VCC<Viccnoe 10 ROP mode

Figure33  Overview of Digital Operation Modes

infineon

Figure 33 Overview of Digital Operation Modes

13.2.1 SPI Status Flags:

Modification valid only for:

SPI Status Flag Error, Warning and Special Event

The SPI status flags Error, Warning or Special Event in a transmitted frame (MISO) indicate the status of the
device according to the current register value. If the fault is not present anymore and the indicated fault is
cleared by a read command (MOSI) of a register 0x41 to 0x4D (except register O0x4A) the fault is not visible in
the SPI status flags. In this case the error information can only be seen once in the detailed error bit of the

SPI Status Flag Error, Warning and Special Event

The SPI status flags Error, Warning or Special Event in a transmitted frame (MISO) indicate the status of the
device according to the current register value. If the fault is not present anymore and the indicated fault is
cleared by a read command (MOSI) of a register 0x41 to 0x4D (except register 0x4A) the fault is not visible in
the SPI status flags. In this case the error information can only be seen once in the detailed error bit of the

tr itted error register itted data of error-register 0x41 to 0x4D (except register Ox4A)). It can only transmitted error ( itted data of error-register 0x41 to 0x4D (except register 0x4A)). It can only be
TLES180C-200K be detected by the SPI status flags of the previous transmitted SPI frame (MISO), if the fault was already detected by the SPI status flags of the previous transmitted SPI frame (MISO), if the fault was already present at
present at that time. The bits 2,5 and 6 of the register 0x4A, for details see Table 53 set the SPI status flags only that time. The bits 5 and 6 of the register 0x4A, for details see Table 53 set the SPI status flags only once and it is
once and it is cleared after the next valid SPI frame automatically. For details please contact Infineon. cleared after the next valid SPI frame automatically. For details please contact Infineon.
13.3 Sleep Mode
13.3 Sleep Mode If the TNH pin is set to low, the internal power down sequence will be initiated. After detection of the low
If the INH pin is set to low the driver will be set into sleep mode. First the INH pin switches off the external FETs transition changes at the INH pin will be ignored until the sleep mode has been reached. The gate driver IC
actively with the output stages and afterwards the complete power supply structure of the device. If the mlel :::r::f:gr'::gteivzf;:i't’;d;":21:‘:&:::‘:‘81:“'7""2(&3::;:;e::u‘:smegt' :;:‘Cg';mepé::x;h:;;"
13.3 Sleep Mode charge pump amli high-side bu.ffer capaditorsare fj'SCha'ged the gate of the external FET will be clamped toits the internal blocks - output stages, OPAMPs, internal 5 V voltage regulator, charge pumps, PFB blocks, output
source with an internal passive clamping circuit. Once set to sleep mode the TLE9180C-21QK has to be stages logic blocks and SCD blocks - are switched off. Afterwards the remaining clocks, the VCC supervision, all
reconfigured. digital pads, the temperature sensors and the HV ADC will be deactivated. Then the digital core will be reset and
the internal 3.3V and 1.5V regulators will be deactivated. If the charge pump and high-side buffer capacitors are
discharged the gate of the external FET will be clamped to its source with an internal passive clamping circuit.
Once set to sleep mode, the TLE9180C-21QK has to be reconfigured.
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TLE9180C-310K DS V1.01 TLE9180C-310K DS V1.10
14.1.1.13 Short Circuit Detection & fm_osfb 32 mw Output Stage Feedback Failure Behavior
Signal Path Supervision Failure Modes Mg, LE - Latched Emor .
E p 105 . ARE - Auto Restart Error fm_osfb 32 none fixed b?t field for TLE9180 basic ‘
] ) ) 01z ,ERR-Error 00y , fixed value for TLE9180 basic
Modification done in: . +
I — 005 . W - Warning (default)
TLES180C-200K
Err_scd Offset Reset Value Err_scd Offsat Reset Value
Short Circuit Errors a7, 00, Short Circuit Errors a7, 00,
Field Bits Type |Description Flald Bits Type | Description
err_scd_hs1 |7 rc Short Circuit at High-side 1 err_scd_hsl 7 rc Short Circuit Detection at High-side 1
15 . Emor set 1g ,Errorset
0 . No error 0 ,Noerror
err_scd_hs2 |6 rc Short Circuit at High-side 2 err_scd_hs2 6 rc Short Circuit Detection at High-side 2
1g , Error set 1g ,Error set
Og . No error 0g ,No error
err_scd_hs3 |5 rc Short Circuit at High-side 3 err_scd_hs3 5 rc Short Circuit Detection at High-side 3
1 E
15.1.4.8 Short Circuit Errors s Emorset g Errorset
0g , No error Og , Mo error
err_scd_|s1 4 rc Short Circuit at Low-side 1 err_scd_ls1 4 rc Short Circuit Detection at Low-side 1
1g , Ermor set 1s ,Errorset
0g . No error Og ,No error
err_scd_lIs2 |3 rc Short Circuit at Low-side 2 err_scd_ls2 3 rc Short Circuit Detection at Low-side 2
1g , Error set 1z ,Errorset
O . Noerror 0g ,Noerror
err_scd_ls3 |2 re Short Circuit at Low-side 3 err_scd_ls3 2 rc Short Circuit Detection at Low-side 3
1g  , Emorset 1a . Error set
Og . No error 0g , No error
Res 1.0 none  |Reserved Res 10 none | Reserved
OUB , default value. do not change. 00y , default value. do not change.
_— ) E Hl
16 Application Information - —
o . — M0 ) Oponal reverse Batieny prolecion diode: =) —_—
) DpRra e Hﬁ‘p‘mm Rl o oD
Figure38  Simplified Application Circuit Figure 38 Simplified Application Circuit
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16.1 Layout Guide Lines

16.2.1 Additional Compaonents

Application Information

= Additional R-C snubber circuits (R and C in series) can be placed to attenuate/suppress oscillations during
switching of the MOSFETSs, there may be one or two snubber circuits per half bridge, R (several Ohm) and
C (several nF) must be low inductive in terms of routing and packaging (ceramic capacitors)

+ The exposed pad on the backside of the package is recommended to connect to GND

+ VDHP has to be connected and referenced to a common point of the drains of the high-side MOSFETs

« For further information you may contact http:/fwww.infineon.com/

7 b2 shall prevent that the device will be set unintentionally to idle mode with loss of configuration data after
avoltage drop has occurred at the pin V. Voltage drops at pin Vs in the range from 13V down to 6V shall not be
shorter than 100ps. In the case of faster slew reates an input filter is required. For details please contact
Infineon.

“I D4 shall prevent that the device will be set unintentionally to idle mode with loss of configuration data after
CB capacitor has been shorted to GND.

. Additin?%—esnu bber circuits (R and C in series) can be placed to attenuate/suppress oscillations during
switching of the MOSFETS, there may be one or two snubber circuits per half bridge, R (several Ohm) and C
(s nF) must be low inductive in terms of routing and packaging (ceramic capacitors)

. Q:e exposed pad on the backside of the package is recommended to connect to GND

. e ground pins GND, CP_GND, A_GND have to be connected together to the PCB GND closely to the chip

+  VDHP has to be connected and referenced to a common point of the drains of the high-side MOSFETs

«  For further information you may contact http://www.infineon.com/

#1 b2 shall prevent that the device will be set unintentionally to idle mode with loss of configuration data after
awvoltage drop has occurred at the pin Vs with a slew rate = 6V/100ps. D2 is not required with sufficient input
filtering at the Vs pin.

*) D4 shall prevent that the device will be set unintentionally to idle mode with loss of configuration data.

16.3.2 Cross Talk of Automatic
Recharging Circuits

is strongly temperature dependent, Under hot conditions the decay timeis in the range of seconds, at ambient
conditions in the range of minutes and at cold up to 1h.

16.3.3  Cross Talk of Automatic Recharging Circuits
Please refer to Chapter 7.3 and Chapter 8.4.

Cross talk of the high-side buffer recharging circuit of phase 2 and phase 3 to phase 1 has been identified. This
might lead to a higher high-side buffer supply capacitor voltage between pins BH1 to SH1. Higher gate
voltages for high-side FET 1 has been observed. Gate source voltage of 15 V will not be exceeded.

16.3.4  Minimum Input Pulses at Pins IHx and ILx

“ D3 shall prevent that the device will be set unintentionally to idle mode with loss of configuration data after & p3 shall nﬁhat the device will be set unintentionally to idle mode with loss of configuration data after a
" avoltage drop has occurred at the pin Vs, The effect can be avoided with sufficient input filtering with C,,; and volta op'has occurred at the pin Vs with a slew rate 2 6Y/100us. D3 is not required with sufficient filtering at
16.2.1 Additional Components (Ry, or D1). the Vs case D3 is not used a 100 k2 pull down to GND at CL1 shall be placed.
16.3.2  Quiescent Current Consumption at Pin Vs
Please refer to Table 10, 16.3.2 Quiescent Current Consumption at Pin Vs
After pulling TNH to low the quiescent current can be up to 20 A at pin Vs for a short period of time. The effect Please refer to Table 10.

After pulling INH to low the quiescent current can be up to 20 pA at pin Vs for a short period of time. The effect
is strongly temperature dependent. Under hot conditions the decay time is in the range of seconds, at ambient
conditions in the range of minutes and at cold up to 1h.

16.3.3 Minimum Input Pulses at Pins THx and ILx
Please refer to Chapter 8.4.
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Table 12 Electrical Characteristics MOSFET drivers

Table 12 Electrical Characteristics MOSFET drivers

16.3.3 Minimum Input Pulses at Pins
IHx and ILx

16.3.4  Minimum Input Pulses at Pins IHx and ILx

Please refer to Chapter 8.4,

Input turn on pulses at the plnsmand ILx shorter than 50 ns may cause an increase of the turn on time of the
external FET to maximurm 1000 ns. Short voltage glitches at the pin CB have been observed.

If 6 puC output ports are used to drive 6 FETs and dead time is generated by the pC avoid input pulses at1Hx and
ILx shorter than 50 ns.

1f3uc output ports are used to drive 6 FETs using the internal dead time of the TLE9180C-21QK avoid input
pulses at IHx and ILx shorter than the internal dead + 50 ns.

In case of glitches at pin CB has been identified please contact Infineon,

High Level Output Voltage Gxx- Vo it 8.5 - 135 |V TV=l, <60V, P_9.4.3 High Level Output Voltage Gxx-Sxx | Vg iy 8.5 - 135 |V TV=V<60V; P_9.4.3
Sux! Cepy= 1.0 WF; Cepe= 1O pF;
C(B:4-? lr‘F; C|:5=4.7 |,IF.
8.4 Electrical Characteristics Floating IncLoados = -2 MA; loctodos = -2 MA;
MOSFET Driver Ve = Vi =0V Vops =V =0V
High Level Qutput Voltage Gxx- |V 5 8 - 125 |V S5VEV<TY; P_9.44 High Level Qutput Voltage Gxx-Sxx | Vg s 8 - 125 |V 55VEVg<TV; P_9.4.4
Swx'! Cepe=1.0UF; Cepe= 1O pF;
Cep=4.T uF; Cea=4.TpF;
locreados = -2 MA; IncLoadas = -2 MA;
Vo = Vg =0V Ve =V, =0V
1) Max. limit may differ for output stage HS1. Qutput voltage of GH1-5H1 might be higher. For details please refer to
Chapter 16.3.3
16.3.3 Minimum Input Pulses at Pins IHx and ILx

Please refer to Chapter 8.4.

Input turn on pulses at the pins THx and ILx shorter than 50 ns may cause an increase of the turn on time of the
external FET to maximum 1000 ns. Short voltage glitches at the pin CB have been observed.

If 6 uC output ports are used to drive 6 FETs and dead time is generated by the uC avoid input pulses at THx and
ILx shorter than fayise_in-

If 3 uC output ports are used to drive 6 FETs using the internal dead time of the TLE9180C-21QK avoid input
pulses at [Hx and ILx shorter than the internal dead + tpy e in-

In case of glitches at pin CB has been identified please contact Infineon.
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Datasheet Chapter TLE91830K DS V1.01 / TLE9180D-320K DS V1.01 / TLE9180D-26QK V1.0 TLE91830K DS V1.10 / TLE9180D-32QK DS V1.10 / TLE9180D-26QK V1.10
Table 2 Absolute Maximum Ratings Table 2 Absolute Maximum Ratings
Supply Voltage Va2 03 (- 60 v - P_4.1.1 I
Voltage Range VDHP T A— -5 - 85 v ¥ P_4.13 Supply Voltage Vst 03 |- 40 v - P_4.11
trape Difference Vs-VOHP Yrverorr— |85 " P415- Voltage Range VDHP Vyoups -5 - 50 |v ¥ P_4.13
Voltage Range VDHL, VDH2,VDH3  [Vipsa |5 |- %0 v |- P_4.16 Voltage Range VDH1,VDH2,VDH3 [Wiowa |5 |- 50 v - P.4.16
- Vil ¢ Pt Voltage Range CL1 Veu 03 |- 40 v - P_4.19
VDH3 Voltage Range CL2, CH2 Vewz 03 |- 60 v - P_4.1.12
Voltage Range CL1 Vewr 03 |- 60 v P_4.1.9 Voltage Range SHx Vsisa -7 - 50 |v |- P_4.1.19
Voltage Range CL2, CH2 Ve 03 |- 0 |v |- P_4.112 Voltage Range GHx Vi T |- 60 (v |- P_4.122
Voltage Range SHx Vsl T - 90 v P_4.1.19 Voltage Range BHx Vau -03 |- 60 v P_4.1.25
3.1 Absolute Maximum Ratings Voltage Range GHx Veua 7 a 90 v o= P 4122 Voltage Difference SHx-Six! Vgea1 12 |- 50 v THx = High P_4.1.29
Voltage Range BHx Van 03 |- 90 (v |- P_4.1.25 Voltage Range iHx, ILx, ENA Voir 03 |- 0 (v |- P_4.1.34
Modification valid for TLES180D-26QK only. | |1 e rence SHx-SLx!) Veon a2 |- 90 |v |iFx=High P 4129 Voltage Range VCC Veecr 03 |- 0 v |- P_4.135
Vottage Difference YDHP-SHx———aprremz 96 \ Pdl32 Voltage Range INH Vinw 03 |- 40 v |- P_4.1.36
VoitageDifference-VDH-SHx Vosvommsr—-96 y P 4133 Voltage Range SOFF Vsorr 03 |- 0 v |- P_4.1.37
Voltage Range IHx, ILx, ENA Voirr 03 |- 60 |V |- P_4.1.34 Voltage Range PFBx, ERR Voor 03 |- 40 v |- P_4.138
Voltage Range VCC Vicer 0.3 - 60 v - P_4.1.35 Voltage Range APC Vaoer -0.3 - 40 v L P_4.1.39
Voltage Range INH Vi 03 |- 90 v |- P_4.1.36 Voltage Range CLK_SPI, CSN, MOSI | Vgpy 03 |- 40 v oo|- P_4.1.40
Voltage Range SOFF Vsoer 03 |- 90 (v |- P_4.1.37 Voltage Range MISO Vsei 03 |- 4 v |- P_4.141
Voltage Range PFB:,m Voory 0.3 - &0 v - P_4138
Voltage Range APC Vige: 03 |- 60 |v |¥ P_4.1.39
Voltage Range CLK_SPI, CSN, MOSI | Vspy 03 |- 60 |V |- P_4.1.40
Voltage Range MISO Vepi 03 |- 60 v - P_4.1.41
3.1 Absolute Maximum Ratings Table 2 Absolute Maximum Ratings (cont’d) Table2 Absolute Maximum Ratings (cont'd)
Maodification valid for: Vaoltage Range APC [Vager  [03 |- [0 v |- P_4.1.39 Voltage Range APC |VA0F1 | 0.3 | - | 60 | v |’J P4.139
TLES180D-210K, TLES180D-310K, % Ashort circuit at APC for >10hrs might damage the device
TLES180D-320K
Table 2 Absolute Maximum Ratings (cont'd) Table 2 Absolute Maximum Ratings (cont’d)
3.1 Absolute Maximum Ratings Temporatures Temperatures
_ _ _ Storage Temperature Tug -55 - 150 |[*C |- P_4.1.54 Storage Temperature Tug 55 - 150 [*C |- P_4.1.54
Modification valid for all, except Junction Temperature T 20 |- |10 |C |- P_a155 Junction Temperature Th a0 |- |10 | |=- P_4.155
TLES180D-260K and TLES1830K. Junction Temperature Ta 20 |- 175 |°C |200h overlfeime  |P_4.1.56 3 For Tp150°C please check compiance with the X quaification
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TLE9180D-210K DS V1.20 / TLE9180D-31QK DS V1.20/
TLE91830QK DS V1.10 / TLE9180D-320K DS V1.10 / TLE9180D-260K V1.10

3.1 Absolute Maximum Ratings

Modification valid for all data sheets, except
TLES1B0D-26QK & TLES1830K.

Table 2 Absolute Maximum Ratings (cont'd)

Max. Voltage Transients at SHx |'.-',,5,,_‘rl |- |— |20 |'U' |Slew rate = 1V/ns™" | P_4331

B spe
affected output stage in an undefined state for typically 1 us

Table2 Absolute Maximum Ratings (cont’d)

Max. Violtage Transients at SHx | Vish_tra | - | - | 55 |\I' | Slew rate < 1V/ns™ [p_43.31

1 Not subject to production test, specified by design

T Atamplitudes higher than 20 V the HS output stage can show unexpected switch off of the external
MOSFET for typically 1 us if the output stage is not switching. If the output stage is switching on or
switching off, the output stage is switching normally even with amplitudes up 55 V and slew rates up to
1V/ns

4.7 Electrical Characteristics 10s

1) Not subject of production test, specified by design

1) Not subject to production test, specified by design

4.7 Electrical Characteristics 10s Table 6 Electrical Characteristics 10s (continued) Table 6 Electrical Characteristics 10s (continued)
Pin ENA Pin ENA
Modification valid for all, except ENA Propagation Time (for enable | ey, - 00 |- ns |- P_5.7.17 ENA Propagation Time (for enable | ey - 00 (500 [ns |- P_5.7.17
TLE91800-260K and TLE91830K. or disable the output stages) or disable the output stages)
Table 6 Electrical Characteristics 10s (continued) Table & Electrical Ch Fistics 105 . .
Hi| t Voltage Vermsse |38 |- Wee |V [Ws>T2 F_5.7.24
Ve =5.0V;
T T | |iotma Low Level Qutput Voltage [ Vent 01 |- |04 |V |hea=02mA [p_s.7.39
| —] — tead = -0
RH% Low Level Output Voltage [ Vep, 01 |- 04 |V |lpag=0.2mA ] P_5.7.45
= static
4.7 Electrical Characteristics 10s Low Level Output Voltage Viem  [01 |- [04 |V Jhess=02mmA P_5.739
HM\LU'W‘E\ Vspsy |38 |- Ve [V :\;»:;\r/____/-l‘:ﬁf
=50V;
| | " "
f::;—-i_‘__‘_h Hioag = -0.2mA;
‘——-..-v‘ell-lli.gﬂg&c_s\\
/ = static
Low Level Qutput Voltage VspiL 01 |- 04 |V |lgg=02mA P_5.7.45
Table 6 Electrical Characteristics 10s (continued) Table & Electrical Ch ristics 10s (continued)
High Level Qutput Voltage™ Verpusa |33 |- Wee |V (o8 Mslle=F3W" (P 5738 High Level Output Voltage3®! Vempsa |33 |- Vyee |V |Viec=5.0V; P_5.7.38
Vyee =5.0V; floag = 0.2 MA;
hoad =-0.2mA; All Digital 1/0s
4.7 Electrical Characteristics 10s All Digital |/0s = static
= static
Modification valid for TLES120D-26QK only. High Level Output Voltage®”! Veemsa |33 |- Ve |V |58Msle<T2V [P 5.7.44 High Level Output Voltage®® Veprsa |33 |- Ve |V [Wec=50v; P_5.7.44
Wee =5.0V; ligag =-0.2 mA;
hoag =-0.2 mA; All Digital 1/0s
All Digital 1/0s = static
= static .
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TLE9180D-210K DS V1.10 / TLE9180D-31QK DS V1.10/
TLE9183QK DS V1.01 / TLE9180D-320K DS V1.01 / TLE9180D-26QK V1.0

TLE9180D-21QK DS V1.20 / TLE9180D-31QK DS V1.20/
TLE91830K DS V1.10 / TLE9180D-320K DS V1.10 / TLE9180D-26QK V1.10

4.7 Electrical Characteristics 10s

Modification valid for all, except
TLES120D-260K.

Table 6 Electrical Ch 105 {; inued)

High Level Output Voltage™ Vermsa  |335 |- Ve |V —155¥=WE=T2V;  [P57.38
Vuce =50V,
fioad =-0.2 MA;
All Digital 1/0s
= static

High Level OQutput Voltage™ Vrmsa  [335 |- Ve |V T[5EVEVgsT2V, (P57
Ve =5.0V;
ligag =-0.2 MA;
All Digital 1/0s
= static

Table 6 Electrical Characteristics 10s (continued)
High Level Output Voltage®! Verpsa  |335 |- Voee |V |Wee=50V; P_5.7.38
Noad =-0.2MA;
All Digital 1/0s
= static
High Level Output Voltage® Veprnsa 335 |- Ve |V Ve =5.0V; P_5.7.44
lioag =-0.2mA;
All Digital 1/0s
= static

4.7 Electrical Characteristics 10s

Change valid for all, except TLES180D-26QK.

Table6 Electrical Characteristics 10s (cont'd)

High Level Output Voltage [Vies  [82 [50 60 [V [hgme=-1ma P_5.7.47

Table& Electrical Characteristics 10s (cont'd)

High Level Output Voltage Viors |39 |50 [60 [V Jig=1ma P_5.7.47

4.7 Electrical Characteristics 10s

Table 6 Electrical Characteristics 10s (cont’d)

Tables Electrical Characteristics 10s (cont'd)

Change valid for TLE9180D-260K only. High Level Output Voltage [Vaoews  [42 |50 J60 v [heg=-1ma P_5.7.47 High Level Output Voltage [Vioes  [37 [50 [60 [V [ice=-1ma P_5.7.47
TLES180 TLEG180
2 = -
cucsh | o feby ey sn_ax cucen |, e
L= Pt cut Fingaters oot CSH M ot Regaters
SPI Master SP1 Master
(Microcontrolier) {Microcontroller) .
]
L sm s T L& s s
5 Serial Peripheral Interface - 5P 5 s £ P ursn
S _CLK SP_CLK
SM_CSN C84 2 R _CSN
Other SF1 slave Other SP1 slave
1) Floating of MISO connection node shall be avoided 1) Floating of MISO connection node shall be avoided.

Figure 4 Principle for SPI-Bus Architecture

Figured4  Principle for SPI-Bus Architecture

5.5 Electrical Characteristics 5P1

Table 7 Electrical Characteristics: Timing

Tj=-40°C to +165°C, Vs = 5.5V to 60V, all voltages with respect to GND, positive current flowing into pin (unless
otherwise specified)

Table 7 Electrical Characteristics: Timing

Tj=-40°Cto +165°C, V5 =55V to 60V, all voltages with respect to GND, positive current flowing into pin (unless
otherwise specified). Timings valid for 10 MHz operation.
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TLE9180D-21QK DS V1.10 / TLE9180D-310K DS V1.10/
TLE9183QK DS V1.01 / TLE9180D-32QK DS V1.01 / TLE9180D-26QK V1.0

TLE9180D-21QK DS V1.20 / TLE9180D-31QK DS V1.20/
TLE9183QK DS V1.10 / TLE9180D-32QK DS V1.10 / TLE9180D-26QK V1.10

5.5 Electrical Characteristics SPI

Table 7 Electrical Characteristics: Timing

CLK_SPI Operating Period ooy o 100 |- - ns |? Figure 6, C P 652
CLK_SPI High Time latan: 197 |- - ns |2 Figure 6, A P 653
CLK_SPI Low Time ot wedd 137 - - ns |? Figure 6, B P 654
CLK_SPI Fall Time Isp1_cut - - 13 ns |* Figure 6, D P_ 655

2) Not subject to production test; verified by design or characterization; measured between 10% and 90%;
output load capacitance on MISO pin is < 25 pF

Table7 Electrical Characteristics: Timing

CLK_SPI Operating Period tspax 100 |- - ns  |¥¥Figures,C P_6.5.2
CLK_SPI High Time tspiwsaktn |37 |- - ns | 3¥Figure 6,A P_6.5.3
CLK_SPI Low Time tspiwsckt |37 - - ns |3%Figure6,B P_6.5.4

33 Not subject to production test; verified by design or characterization; measured between 20% and 80%;
output load capacitance on MISO pin is =25 pF

7.1 Output Stage Supply Concept

7.1 Output Stage Supply Concept

2 s s S e gt e e e = . At S sl e e e e

f-Ul;i"S ;i\;requirement to drive the ;;t;n-;l‘FEfs- wau;hm-a ;NM specific duty cycle ra-n-g; ;f §5% to 100%3(
20 kHz PWM frequency.
The charge pumps will be deactivated if the pin INH is set to low.

7.1 Output Stage Supply Concept
f the requirement to drive the external FETs within a PWM specific duty cycle range of 95% to 100% at
PWM frequency.

The charge pumps will be deactivated if the pin INH is set to low or a charge pump related error is detected. For
details please check the supervision descriptions.

7.3 Electrical Characteristics Power Supply Table10  Electrical Characteristics: Power Supply (cont'd) Table10  Electrical Characteristics: Power Supply (cont'd)
Supply current in Reduced Operation Mode at Vs =
" : " Supply Current Vs Iysiromvs - 12 24 mA [Ws=Wpup=3V P_8.3.36
Modification not valid for TLES183QK. Supply Current Vs I 7 ) [_ I 12 I 20 l"‘ A ]"v,"'vm =y l P 8336 s ) I l I I | vs = Wonp
Table10  Electrical Characteristics: Power Supply (cont'd) Table10  Electrical Characteristics: Power Supply (cont'd)
7.3 Electrical Characteristics Power Supply Voltage Vs for Guaranteed Power- | Vuy 6.0 |- - v - P_8.3.38 Voltage Vs for ensured Power-up of | Vygyy 60 |- - v - P_8.3.38
up of Charge Pumps Charge Pumps
% : ot : 5 Internal clock frequency accuraéy has to be added to the specified values, please see Chapter 6.2
7.3 Electrical Characteristics Power Supply 2) Filter Time Accuracy referenced from internal clock accuracy, please see Chapter 6.2
Table 12 Electrical Characteristics MOSFET drivers (continued) Table 12 Electrical Characteristics MOSFET drivers (continued)
N s N Propagation Delay Time (all low-  |tpqes 30 35 70 ns  |Riced=2kO5%; P_9.4.19 Propagation Delay Time (all low- | tpqs) 25 35 70 NS |Riceg=2 kY, P_9.4.19
8.4 Electrical Characteristics Floating side FETs off) Voo =0V side FETs off) Ve =0V
MOSFET Driver = = :
Propagation Delay Time (all high- | tpque) 30 35 70 ns Ricad =2 kOS2, P_9.4.21 Pfopayﬂon Delay Time (all high- | tpgur) 25 35 70 ns  |Ricea =2k, P_9.4.21
side FETs off) Ver =0V side FETs off) Ve =0V
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TLE9180D-21QK DS V1.10 / TLE9180D-31QK DS V1.10/
TLE9183QK DS V1.01 / TLE9180D-32QK DS V1.01 / TLE9180D-26QK V1.0

TLE9180D-21QK DS V1.20 / TLE9180D-31QK DS V1.20/
TLE9183QK DS V1.10 / TLE9180D-32QK DS V1.10 / TLE9180D-26QK V1.10

9.5.1 Gain Test

9.5.1 Gain Test

Gain test can only be activated in self-test mode, for details see Table 30. Two different internal generated self-
test voltages Vssc_eriv and Vssc_erimy for gain test can be selected at the inputs of the CSAs. The input voltage
Vssc_emy iS always applied to gain register 1 of the CSAs. The input voltage Vsse_enny is always applied to gain
register 2 of the CSAs. It is recommended to use the gain register 2 only in the self-test mode for the gain test of
the CSAs. By changing a dedicated bit sh_op_gain the gain of the CSA toggles between both gain register
settings. Reading the bit will indicate which gain is selected. Toggling sh_op_gain will affect always all CSAs, The
resulting output voltage shall be measured by the ADC of the uC and compared to the configured gain. The uC
can rate if the CSA output voltage matches the programmed gain. Thereby, the accuracy of the gain, see Assc_gi
AND Ggsc_gdace: the input offset voltage, see Vgse_oofscat OF Vssc_oofs the accuracy of the self-test, see Vsse griy
and Vssc_eminy and the accuracy of the VRO output voltage, see Vssc_ovro have to be taken into account.
Amplification of differential input voltage ISP - ISN is not possible for the CSA which is selected for gain test.

9.5.1 Y\\( Gain Test
n

Gain nly be activated in self-test mode, for details see Table 30. Two different internal generated
self-te: tages VSSC_GTILV and VSSC_GTIHV for gain test can be selected at the inputs of the CSAs. The input

Gltage VSSC_GTILV is always applied to gain register 1 of the CSAs. The input voltage VSSC_GTIHV is always
applied to gain register 2 of the CSAs. By changing a dedicated bit sh_op_gain the gain of the CSA toggles
between both gain register settings. Reading the bit will indicate which gain is selected. Toggling sh_op_gain
will affect always all CSAs. The resulting output voltage shall be measured by the ADC of the uC and compared
to the configured gain. The uC can rate if the CSA output voltage matches the programmed gain. Thereby, the
accuracy of the gain, see ASSC_diff AND GSSC_Gdacc, the input offset voltage, see VSSC_Oofscal or VSSC_Oofs
the accuracy of the self-test, see VSSC_GTILV and VSSC_GTIHV and the accuracy of the VRO output voltage, see
VSSC_OVRO have to be taken into account. Amplification of differential input voltage ISP - ISN is not possible for
the CSA which is selected for gain test.

it e £ail beh isfixasalatched error,

Register Err_sd bit 6 indicates overvoltage Vs shutdown and register Err_e bit 3 and bit 2 for undervoltage and
overvoltage detection at pin Vs,

Additionally the VS voltage is stored in register res_vs and can be read out via SPI.

Table 20 Electrical Characteristics - Reference Buffer Table 20 Electrical Characteristics - Reference Buffer
9.6 Electrical Parameter Shunt Signal AT ” .
Conditioning (S5C) € Negative Trim Range VRO Vssc_ovro_tan |-7.0 |- 5.7 |%of |zcl='0b00% P_9.6.52 Negative Trim Range VRO Vssc_ovro_ten |70 |- 5.7 |%of |zcl="0b00"; P_9.6.52
g 28 23 |Vowroe |zcl="0b01; 28 23 |Vowoe |zcl="0b01";
ANYes ) 3.6 30 o702 (2c1="0b10" 37 31 o802 |7¢1="0b10%
Modification valid for TLE9180D-26QK only. o @ofs="0x00" o &
Table21  Diagnostic overview Table21  Diagnostic overview
Overvoltage VS yes (default no? yes no Table 25 |Chapter 10.5.1 Overvoltage VS yes (default no’¢ yes no Table 25 |Chapter 10.5.1
(F;‘rosrammable value) (Programmable value)
Threshold) Threshold)
OvervolegE VS —jyes——— |no? rChapter 10.5.1
Overpaitage bﬁ<m’_— [ 2002 UndervoltageVS  |yes (default no%¢ yes no Table 25 |Chapter 10.5.1
shutdown I e N
(Programmable value)
Undervoltage VS yes (default no? yes no Table 25 | Chapter 10.5.1 Threshold)
(Programmable value)
Threshold)
10.1 Supervision Overview
Modification valid for TLES183QK only. 10.5.1 Vs Voltage Monitoring .
The Vs supply voltage is monitored (under- and overvoltage detection). The threshold, the error reaction and 10.5.1 V? Voltage Monltoring
the filter time can be adj d via SPI.-Additionally-to-th Itage.d RO i | TheVs su;lapiy voltage |s_mon1wfed (under- and overvoltage detection). The threshold, the error reaction and
hreshold, the so called Itage shutdown, s set to signalize the 4C that 3 maximum rating violation might the filter time can be adjusted via SPI.
hasbeen d-atthe pinVsThe failure behavi o the theeshold-of the-shutd is-notadjustable, The Register Err_sd bit 6 indicates overvoltage Vs shutdown and register Err_e bit 3 and bit 2 for undervoltage and

overvoltage detection at pin Vs.
Additionally the VS voltage is stored in register res_vs and can be read out via SPI.
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TLE9180D-21QK DS V1.10 / TLE9180D-31QK DS V1.10/

10.5.16 Overload Digital Output Pins

The digital outputs are protected against short to GND and battery. If one output is shorted the output pad will
be disconnected, a dedicated error register bit will be set. The pin ERR will be set to low. To unlock the output
pin reset with ENA has to be performed. The failure behavior of the gate driver IC is adjustable at configuration
mode, either the output stages will turn all external FETs off or not.

Functionality of the overload detection of the digital output pins is limited, for details please refer to
Chapter 16.3.8

Register Err_outp bit 4 to bit 0 indicate a short of a digital output pin.

Detasheet Chiaker TLE9180D-21QK DS V1.20 / TLE9180D-31QK DS V1.20/
TLE9183QK DS V1.01 / TLE9180D-32QK DS V1.01 / TLE9180D-26QK V1.0 TLE9183QK DS V1.10 / TLE9180D-32QK DS V1.10 / TLE9180D-26QK V1.10
Table24  Shutdown Error Overview” 22 Table24  Shutdown Error Overview!
Bit Bit Name Description Output |Charge ERRPin Bit Bit Name Description Output | Charge ERR Pin
Position Stages | Pumps Position Stages |Pumps
10.2.2 Failure Behavior Configuration 3 sd_clk_fail Internal Clock Supervision ARE Active Low (LE) 3 sd_clk_fail Internal Clock Supervision AREOrLE |Active Low (ARE or
Shutdown®?/ Shutdown®/ LE)
w Inthecaseofs ng clock stops op vault reaction of oufpor stages ks (aached error 8 Failure reaction can be ARE or LE dependent on type of internal fault
78)
Table 24 Shutdown Error Overview Table 24 Shutdown Error Overview’/
Bit BitN Descripti Output Cha ERR Pi
: : : : Positi o SR s;tp P oo} » Bit Bit Name Description Output | Charge ERR Pin
10.2.2 Failure Behavior Configuration on ges ups Position Stages  |Pumps
4 sd_uv_cb Undervoltage CB Shutdown ARE Active Low(LE) 4 sd_uv_cb Undervoltage CB Shutdown ARE Active Low (ARE)
10.5.16 Overload Digital Output Pins 10.5.16 Overload Digital Output Pins

The digital outputs are protected against short to GND and battery. If one output is shorted the output pad will
be disconnected, a dedicated error register bit will be set. The pin ERR will be set to low in case pin ERR is not
the affected pin. To unlock the output pin reset with ENA has to be performed. The failure behavior of the gate
driver IC is adjustable at configuration mode, either the output stages will turn all external FETs off or not.
Functionality of the overload detection of the digital output pins is limited, for details please refer to Chapter
16.3.7.

Register Err_outp bit 4 to bit 0 indicate a short of a digital output pin.

10.5.4 High-side Buffer Capacitor Voltage
Monitoring

10.5.4 High-side Buffer Capacitor Voltage Monitoring

An overvoltage monitoring for the external high-side buffer capacitor guarantees gate source voltage for the
external FET not higher as the destructive gate source voltage. Failure behavior and filter time is not
configurable. High-side buffer overvoltage monitoring can be deactivated at configuration if diagnosis is not
required. In case of overvoltage detection all output stages remain active but charge pump 2 will be
deactivated. A reset via ENA is necessary for reactivation of charge pump 2. If overvoltage high-side buffer has
been detected and charge pump 2 has been turned off duty cycle operation higher than 95% is not
recommended and might end up in undervoltage high-side buffer detection.

10.5.4  High-side Buffer Capacitor Voltage Monitoring

AMrvoltage monitoring for the external high-side buffer capacitor detects too high gate source voltages for
the external FET. The failure behavior and filter time are not configurable. In case of an overvoltage detection,
the ERR pin is set low and the dedicated error bit in the register is set. The 2"9 charge pump is deactivated and
all output stages remain active. A reset via ENA is necessary for the reactivation of the 2" charge pump. If the
2" charge pump is deactivated, an undervoltage high-side buffer detection might occur mainly at operation
with high duty cycles. The overvoltage monitoring for the external high-side buffer capacitor can be deactivated
at configuration.
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TLE9120D-210K DS V1.10 / TLE9180D-31QK DS V1.10/

TLE91830K DS V1.01 / TLE9180D-320K DS V1.01 / TLE9180D-26QK V1.0

TLE9180D-210QK DS V1.20 / TLE9180D-31QK DS V1.20/
TLE91830K DS V1.10 / TLE9180D-320K DS V1.10 / TLE9180D-260K V1.10

10.5.11.2 Self-test Function for SCD

Change valid for all, except TLES1830K.

Normal

I Segquence: Entar Seif Teat mode |

|m:mmmnm |

Bit st _sodl_is reset in Sel_s1_1
bdidr - 823k bit 8}

St pin ILx to low
‘Wait: 5C0 blanking & filter ime
= : TLES180
e
FETs

{ Normal Operatiod
Maode

Sequoence:  Exit Self Tes! mode

Bit s1_scd_ Is sot in Sel st_1
{acddr : 0x35; RS}

it s1_scal_ I8 resat in Sells1_1
[addr.:0x38; bitS)

Set pin IL1 ... IL3 1o high”
Wait: SCD blankings filter time

Start of drain source voltage

Diagnostic Functions

TLES180
.
Dem_ isX of affected low side
FETs
Figure 27 Recommended Sequence for Self Test Short Circuit Detection Low-side Figure 27 Recommended Sequence for Self Test Short Circuit Detection Low-side
10.6 Electrical Characteristics Protectionand|  yap1e 53 Electrical Characteristics - Protection and Diagnostic Functions (cont'd) Table53  Electrical Characteristics - Protection and Diagnostic Functions (cont'd)

Diagnostic Functions

Accuracy Undervoltage Threshold Vg |[-13.5 [PROG |+135 |% 44V 2V gy <T5V|P_116.12 Accuracy Undervoltage Threshold | VWygyyaeez [-13.5 |PROG |+135 |% A2V = Vygy <75V |P_11.6.12
Modification valid for all data sheets, except | VS Vs
TLES180D-260K.
10.6 Electrical Characteristics Protection and|  Table 53  Electrical Characteristics - Protection and Diagnostic Functions (cont’d) Table53  Electrical Characteristics - Protection and Diagnostic Functions (contd)

data sheets already updated.

Accuracy Undervoltage Threshold | Vyeiyaces [-17.5 |PROG [+17.5 ‘ % 44V =Veuy<T5V [P_116.12 Accuracy Undervoltage Threshold | Vysyvaces |-17.5 |PROG |+17.5 |% 4.0V =Wgy=75Y |P_11612
Modification valid for TLE9180D-26QK only. | V5 | | . | | vs
10.5 Electrical Characteristics Protection and
Diagnostic Functions
VCC Read Out VCC Read Out
Modification valid for TLE9183QK only, other|  Voltage Detection Range Vaoee |0 - [s554 [v JotoFFn P_116.86 Voltage Detection Range Voo |0 |- |556 |v [0toFFh P_116.86
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TLE9180D-210K DS V1.10 / TLE9180D-310K DS V1.10/

TLE9180D-210K DS V1.20 / TLE9180D-310K DS V1.20/

Datasheet Chapter
P TLE9183QK DS V1.01 / TLE9180D-32QK DS V1.01 / TLE9180D-26QK V1.0 TLE9183QK DS V1.10 / TLE9180D-32QK DS V1.10 / TLE9180D-26QK V1.10
Table 53 Electrical Characteristics - Protection and Diagnostic Functions (continued) Table 53 Electrical Characteristics - Protection and Diag i inued)
Entry Filter and Reaction Time of | Vyccroprs |06 |- - us o7 P_116.78 Entry Filter and Reaction Time | fueeaopns (06 |- - us | P_116.78
Reduced Operation Made of Reduced Operation Mode
10.6 Electrical Characteristics Protection and Detection at VCC Detection at VCC
Diagnostic Function Exit Filter and Reaction Time of  |Wccpop (20 |- - us |% P_116.79 Exit Filter and Reaction Time tuccrorn |20 - - us |* P_116.79
Reduced Operation Mode of Reduced Operation Mode
Detection at VCC Detection at VCC
Temperature Read Out Accuracy | brread 5 -28 - +28 K - P_11.6.115 Temperature Read Out Accuracy | Tread a .28 _ +28 K _ P_11.6.115
) Table 55  Electrical Characteristics - Phase Feedback Table 55  Electrical Characteristics - Phase Feedback
11.2 Electrical Parameter Phase Feedback
Propagation Delay Time teom - 60 100 |ns 50%/50%selected |P_12.2.6 Propagation Delay Time trom - 60 110 |ns 50%/50% selected |P_12.2.6
Modification valid for all data sheets, except 70 100 80%;/25%selected 70 110 80%,25% selected
TLES1830QK.
11.2 Electrical Parameter Phase Feedback Table 55  Electrical Characteristics - Phase Feedback Table 55  Electrical Characteristics - Phase Feedback
Propagation Delay Time [t |- le0 J10 |ns | P_1226 Propagation Delay Time [ron |- Jeo Juo Jas ] P_1226

Modification valid for TLES183QK only.

13 Operation Modes

Figure 31

Overview of Digital Operation Modes

Figure 31 ‘Overview of Digital Operation Modes
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TLE9180D-21QK DS V1.10 / TLE9180D-31QK DS V1.10/
TLE9183QK DS V1.01 / TLE9180D-32QK DS V1.01 / TLE9180D-26QK V1.0

TLE9180D-21QK DS V1.20 / TLE9180D-31QK DS V1.20/
TLE9183QK DS V1.10 / TLE9180D-32QK DS V1.10 / TLE9180D-260K V1.10

16.3.10 Reduced Operation Mode INH set to
low

Modification valid for all data sheets, except
TLES180D-26QK & TLE9183QK.

16.3.10 Reduced Operation Mode INH set to low

In Reduced Operation Mode if INH is set to low" if Vcg < Veauyso, Sleep Mode might not be entered. For
additional information please refer to TLE9180 Application Note ,Reduced Operation Mode INH set to low™.

iJ )

,

.!mummwt@:@m
Co’

Modification valid for all data sheets, except
TLES180D-26QK and TLES183QK.

avoltage drop has occurred at the pin Vs. The effect can be avoided with sufficient input filtering with C,, and
(Ry 0r D1).

16 Application Information 7
8 &
T ' 3 - - - —
Modification valid for all data sheets, except (R ool ptmlrend dppseirioad o5 o & Ve o e s e o oo
TLE9180D-26QK. — T -
Figure 36 Simplified Application Circuit Figure 36 Simplified Application Circuit
e el “ D3 shall prevent that the device will be set unintentionally to idle mode with loss of configuration data after ¥ D3 shall ntthat the device will be set unintentionally to idle mode with loss of configuration data after a

voltage drop'has occurred at the pin Vs with a slew rate = 6V/100us. D3 is not required with sufficient filtering at
thevs case D3 is not used a 100 kQ pull down to GND at CL1 shall be placed.

16.2.1 Additional Components

Modification valid for all data sheets, except
TLES180D-26QK and TLES183QK.

I D4 shall prevent that the device will be set unintentionally to idle mode with loss of configuration data after
CB capacitor has been shorted to GND.

“I D4 shall prevent that the device will be set unintentionally to idle mode with loss of configuration data.

16.2.1 Additional Components

Modification valid for all data sheets, except
TLES180D-26QK and TLES183QK.

3) D2 shall prevent that the device will be set unintentionally to idle mode with loss of configuration data after a
voltage drop has occurred at the pin V%. Voltage drops at pin Vs in the range from 13V down to 6V shall not be
shorter than 100ps. In the case of faster slew reates an input filter is required. For details please contact
Infineon.

3 D2 shall prevent that the device will be set unintentionally to idle mode with loss of configuration data after
avoltage drop has occurred at the pin Vs with a slew rate = 6V/100us. D2 is not required with sufficient input
filtering at the Vs pin.
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Data sheets and Safety documentation

» MyICP links to the Infineon data base

TLE9180-20QK
TLE9180-21QK
TLE9180C-21QK
TLE9180C-31QK
TLE9180C-20QK
TLE9180D-21QK
TLE9180D-31QK
TLE9180D-26QK
TLE9180D-32QK
TLE9183QK

2021-06-17

Infineon-TLE9180-200K-DS-v01 80-EN

Infineon-TLE9180-210K-DS-v01 80-EN

Infineon-TLE9180C-210QK-DS-v01

10-EN

Infineon-TLE9180C-310QK-DS-v01

10-EN

Infineon-TLE9180C-200K-DS-v01

10-EN

Infineon-TLE9180D-210K-DS-v01

20-EN

Infineon-TLE9180D-310K-DS-v01

20-EN

Infineon-TLE9180D-260K-DS-v01

10-EN

Infineon-TLE9180D-320K-DS-v01

10-EN

Infineon-TLE91830K-DS-v01 10-EN

for TLE9180-200K
for TLE9180-210K

for TLE9180C-210K and TLE9180C-310K

for TLE9180C-200K

for TLE9180D-210K and TLE9180D-310K

for TLE9180D-260K
for TLE9180D-320K
for TLE91830K
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https://myicp.infineon.com/sites/atv_pts_hfg_n/Motor%20driver%20IC/TLE9180-20QK/Datasheet
https://myicp.infineon.com/sites/atv_pts_hfg_n/Motor%20driver%20IC/TLE9180-20QK/Safety%20documentation
https://myicp.infineon.com/sites/atv_pts_hfg_n/Motor%20driver%20IC/TLE9180-21QK_31QK/Datasheet
https://myicp.infineon.com/sites/atv_pts_hfg_n/Motor%20driver%20IC/TLE9180-21QK_31QK/Safety%20documentation
https://myicp.infineon.com/sites/atv_pts_hfg_n/Motor%20driver%20IC/TLE9180C-21QK_31QK/Datasheet
https://myicp.infineon.com/sites/atv_pts_hfg_n/Motor%20driver%20IC/TLE9180C-21QK_31QK/Safety%20documentation
https://myicp.infineon.com/sites/atv_pts_hfg_n/Motor%20driver%20IC/TLE9180C-21QK_31QK/Datasheet
https://myicp.infineon.com/sites/atv_pts_hfg_n/Motor%20driver%20IC/TLE9180C-20QK/Datasheet
https://myicp.infineon.com/sites/atv_pts_hfg_n/Motor%20driver%20IC/TLE9180C-20QK/Safety%20documentation
https://myicp.infineon.com/sites/atv_pts_hfg_n/Motor%20driver%20IC/TLE9180D-21QK_31QK/Datasheet
https://myicp.infineon.com/sites/atv_pts_hfg_n/Motor%20driver%20IC/TLE9180D-21QK_31QK/Safety%20documentation
https://myicp.infineon.com/sites/atv_pts_hfg_n/Motor%20driver%20IC/TLE9180D-21QK_31QK/Datasheet
https://myicp.infineon.com/sites/atv_pts_hfg_n/Motor%20driver%20IC/TLE9180D-26QK/Datasheet
https://myicp.infineon.com/sites/atv_pts_hfg_n/Motor%20driver%20IC/TLE9180D-26QK/Safety%20documentation
https://myicp.infineon.com/sites/atv_pts_hfg_n/Motor%20driver%20IC/TLE9180D-32QK/Datasheet
https://myicp.infineon.com/sites/atv_pts_hfg_n/Motor%20driver%20IC/TLE9180D-32QK/Safety%20documentation
https://myicp.infineon.com/sites/atv_pts_hfg_n/Motor%20driver%20IC/TLE9183QK/Datasheet
https://myicp.infineon.com/sites/atv_pts_hfg_n/Motor%20driver%20IC/TLE9183QK/Safety%20documentation
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