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v BRMANRED (GPN), X Lh/THERSE
— TQFP-48: 74> GPI (BFEXTALI/O)
- LQFP-64: 10 GPI (EI¥EXTALI/O)
+  §X$ BLDC EBAIZHITIREM AL
~- =H1EMhIREHEE, AT N A8 MOSFET, BEERGRIERRIIMEE, EABMXIARETAES
MIZBTAIfRIFINEE. H7IREHES/9 MOSFET 12t EMC MIBURMLBIFFX14EEE, |A6x150nC, 7E
20 kHz $FET
- 2REBERAIEREVsn=54VHNBETIET, RIFENEV=44VE 28VHNREEFREERIETT
(BEnFlfA ERFEER)
- ERERMBASE (CSA) , BTFNSEMERERNESREBMERR, EBArRE
- EmAINIELERES (CSC) AARIRIZNE, A TFHRES RN % £ X EiEK
- 12fiiADC (ADC1) , AFNE 8 BEES 10 BRHERN, ZIFMEMREMAL. 4 BTElfT
REFIREF EIETIEE
- 3xBEMF b3R8, AT HIERREES KRN
- IR/ TT (ccuT) HH 51 16 e, AFEMEZF=4PWMIEI{
o fEREERIEDO
- FBThEi{ER2809 14 L 5-AADC (SDADC), EBERMNED @B, 25 AMR/GMR/TMR B (L /%kas
v BRAERE
- GPT12 (5M16fi). Timer20 (16fi). Timer 21 (161i)
o« mMADC
- 101 ADC (ADC2) , FAF/EE T 5 RIMI K 8 BEINERRIE, ZIFrIRIZEE. BEin
TSI KB FRETIER
v IPERENFIRIEIRGIE
- EEMREARBREMLESS
BB RARRERE
STERS, SMERETER. RARFHRBIARIA (PLL) #TR®hGTT, FHHTHIRLIE
RN ER N REVUENS R, HHEESITERETNBohEIRAIETEE
MR EER IR, AFREREN (EH/FRE) MAagARZHl GRRKD)
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MOTIX™ TLE989x/TLE988X (In fineon
FAFBLDCZ AR CAN FD F1 NFETTH{=H128

- PhBETFfESE (Flash 5 RAM) IYZHIFRLUAFAISE. WLEHFOSE (SECDET)
- xBOFA (FS_WDT F SYSWDT) SRR #IR
- MRHBERATEHRENLTL X (FS_WDT EH. IF. BREXESE. BXEHRERN)
HAKIE 150 26262 R ERMAMIZIET, HWERS ASIL-BLE2EX
o SBESEETS: -40°C E 175°C
«  EEE: TQFP-48 Hl TQFP-64
¢ FEHE (FFS RoHS EX)
+ AECIAIE (0%R)

Datasheet, Z8F80164852 8 Rev. 1.1
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MOTIX™ TLE989x/TLE988x
FBFBLDCRZ FHAYCAN FD 1 NFETHIIE 4128

Infineon

Compute
Arm®
Cortex-M3
DMA FLASHO FLASH1 SRAM ROM
TMS 41>
PO.0 <> Debug NVIC
System Timer Motor Control
VD;E ~ > y Power . Monitoring SYSTICK T20/21 Capture Compare Unit » \/CP
VDDC < el Apc - 10 bit (CcuT) <> CP1H/L
VDDEXT < (PMU) (ADC2) SYSWDT || GPTI12 2 or 3~ Bridge Driver |[*7™> \(,:';ﬁH/L
PO.10/RESET <" system || TMPSNS (BDRV) < vsD
_ | ||Control Unit » GHx
XTALI/O <111 oy ARVG Charge || N-FET || T o
Pum Stage >
FIFO a——» Safe Switch Off Path TLE989X/ P & P o gtx
TLE988x -
Communication BEMF Comparator
CAN-FD (BEMFC)
VCAN > -
CANH/L <> | CANTRX | [MultiCAN+| A safe switch off path Measurement ADC | j«——VAREF
12 Bit -+ VAGND
| UARTO/1 | [ ssco/1 | Sensor Interface (ADCL) <« P2x
Input/Output Sigma Delta ADC Current Sense
PO.X -1 14 Bit cse CSA - CSAN
PLXx <1 MON GPIO ) ) <
MONA > (SDADC) CSAP
E1 TLE989x/TLE988x 1EE]
Datasheet, Z8F80164852 9 Rev. 1.1

2023-06-19




o~ _.
MOTIX™ TLE989x/TLE988X Infineon
FAFBLDCZ AR CAN FD F1 NFETTH{=H128

3 FEamiEX

3.1 Cr el bagisl

3.1.1 245|197 48 N5 HD

= o O
I 4 S ; o § g w
E E % E E [a) % % 8 o &
335888568 E
@ M~ W oW g M N = O O O M~
< T < < S ST T T 0mMmmM
MON1 CI1 o 36— VAGND
vs 2 | 35T P26
g TLE989x/TLE988X ,
VDH T3 ! (TQFP-48) i 34T P25
vsD T4 ! ! 33T P24
CPILCT5 ! P 32T P23
CPIHCT6 | | 31T P22
vep CI7 | | 30— CcsAP
CP2H T8 | | 20T CSAN
cP2L 19 | {2871 PO.3
SH1 CT10 ! 2717 P0.2
GHLCT—J1 | Ep**t .\ 26T P01
SH2 112 25T P0.0
3L S52T3A A8
*) 2-or3-phase device variant
**) configurable option (via 100 TP)
fLoLIdYLATTNL |:— ***) exposed pad (backside)
0 Z=200=z oo o - W
g2 3 2
[N} o _1:5
=] Pinout48.vsdx
S
o
& 2 48 5|HEENS |27
Datasheet, Z8F80164852 10 Rev. 1.1

2023-06-19




MOTIX™ TLE989x/TLE988x

FAFBLDCLZ FHAICAN FD 1 NFETHIIEHI28

3.1.2

B35 2% 64 15| B

Infineon

zZ ¢ 9a a
> v v TR
22825888800 an~23
53686588 RRREES
IBYTBRRLEBAIRAZR
MON3 1 48—
MON2 T2 47T
MON1 T3 46 [T
FIFO T4 i 451
TLE989x |
5 . | 44
VS T : (LOFP-64) | —T
VDH 6 : | 43—
VSD IT7 : 42T
CP1L T8 : VS Y o
CP1H CT9 i ; 40T
VCP {10 i 39T
CP2H 11 i 38—
Cp2L CT12 ; K1 ——
SH1 113 : 36T
GH1 CT—14 R EP* oo 35T
SH2 15 34T
GH2 {16 3313
~ 0 OO © 4 N O S 1 W~ 0o O <4 o
N = A NN NN NN NN NN M
M M A N M Jd o oA A NN M s ou»ox o
> 2N M S w9
5000 "35FaEdEREYE
L
> =
© =1
S
[a

P2.6
P2.5
P2.4
P2.3
P2.2
CSAP
CSAN
P0.9
P0.8
PO.7
P0.6
P0.5
P0.4
P0.3
P0.2
PO.1

*) configurable option (via 100 TP)
**) exposed pad (backside)

Pinout64.vsdx

&3 64 5|15 S

Datasheet, Z8F80164852
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MOTIX™ TLE989x/TLE988x
FBFBLDCRZ FHAYCAN FD 1 NFETHIIE 4128

(infineon

BHHEMITWES
BRHREUTHE, SR 1L

3.2

&1 B4R

Name Number of |Bodysize |Pinpitch |Epad Designed for automatic lead
pins [mm2] [mm] tip inspection (LTI)

TQFP-48 48 X7 0.5 yes yes

LQFP-64 64 10x 10 0.5 yes yes

ITHER

AEBEREE T AEHEMRNS R, S MRREERIMAITHERS. FNERRRSIERERINR 2

&2 THES

Marking Package |FLASH1 |FLASHO/ |RAM |Security |CAN SDADC |Functional
[KB] EEPROM; |[KB] |[KB]2) safety

[KB] 1)

TLE989x Grade-0 (3 ph)

TLE9893-2QKW62S LQFP-64 |248 24+8 31 8+1 CAN-FD |Yes ASIL-B

TLE9893QKW62S LQFP-64 |248 24+8 31 8+1 CAN-FD [No ASIL-B

TLE9893-2QTW62S TQFP-48 |248 24+8 31 8+1 CAN-FD |Yes ASIL-B

TLE9891-2QTW61 TQFP-48 |120 24+8 16 0 CAN-2.0 |Yes ASIL-B

TLE9891-2QTW60 TQFP-48 |120 24+8 16 0 CAN-2.0 |Yes QM

TLE989x Grade-1 (3 ph)

TLE9893-2QTA62S TQFP-48 |248 24+8 31 8+1 CAN-FD |Yes ASIL-B

TLE9893-2QTA62 TQFP-48 (248 24+8 31 0 CAN-FD |Yes ASIL-B

TLE9891QTA61 TQFP-48 |120 24+8 16 0 CAN-2.0 [No ASIL-B

TLE988x Grade-0 (2 ph)

TLE9883-2QTW62S TQFP-48 (248 24+8 31 8+1 CAN-FD |Yes ASIL-B

TLE9881-2QTW60 TQFP-48 |120 24+8 16 0 CAN-2.0 |Yes QM

TLE988x Grade-1 (2 ph)

TLE9883QTA62 TQFP-48 (248 24+8 31 0 CAN-FD |[No ASIL-B

AR

1. EEPROM 7EFLASHO 1R, FAI8KB, H24 KB AJ/HFH ks

2. ZBLIVEES A8 KB FLASHI 711 KB RAM,

3. DFELEARIEASIL-B IEHIE K2 XM, FIFESHEEFA (Z8F63951407) o

JTAGID

TLE989x/TLE988x HY JTAG ID /3 0x1021 F083,

Datasheet, Z8F80164852 12 Rev. 1.1
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MOTIX™ TLE989x/TLE988X Infineon
FFBLDCE/FIfICAN FD F1 NFETH 523

ZFID
ZF D AEBHRENTHRER, AILERAREMY AP FIIRIZE, BSABEGRAFRFM. B 1D BRI
TEFfRo

Byte 0 Bytel Byte 2 Byte3
Grade Design Step Package, Variant Family
Grade0 204 AA-Step AAy 48-pin XTH TLE988x 06y
Gradel 004 AB-Step ABy 64-pin XBy TLE989x 07y
AK-Step  |BA, TLE98X1 |1y
TLE98x3 Ay

Note: An ‘X' within a hexadecimal value represents a "dont'care" position.

& 4 %= FIDfRTS

Datasheet, Z8F80164852 13 Rev. 1.1
2023-06-19
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MOTIX™ TLE989x/TLE988X (In fineon
FAFBLDCZ AR CAN FD F1 NFETTH{=H128

3.3 SIBEX

SMNEBS I BIBITHRERBUARS T HER 3. FIELATSIRIZEEY:
o /00 FASEEH

REEIE =N

v O

¢ P:EER

Bfifa, FIBSIMYABEXIEE, ATUE U TRD:
o N LEHIZRGEA (1/PU)

o BINTHIZRMER (1/PD)

o BN ERIAITRBYZRA (/HiZ)

o HNBEBRTFER (float)

o RIN/ARIHIRENEZ XA (Hiz)

v HIHIREhER X E THIS4EA (PD)

v HIHIREHERKE, BERTIFS (float)

v BJR (fHEBERiE)

w3 5B EX K2 Thak
Symbol |Pinno. |Type |Reset Function Description
64 |48 state

General purposes 1/Os

P0.0 32 [25|1/0 |I/HiZ GPIO Connect to SWDCLK for debugging;
Leave open if not used

P0.1 33 |26 |I/O |I/HiZ GPIO Leave open if not used

P0.2 34 |27 (I/O |I/HiZ GPIO Leave open if not used

P0.3 35 |28 [{I/O |I/HiZ GPIO Leave open if not used

P0.4 36 |- [I/O [I/HiZ GPIO Leave open if not used

P0.5 37 |- [I/O [I/HiZ GPIO Leave open if not used

P0.6 38 |- [I/O [I/HiZ GPIO Leave open if not used

P0.7 39 |- [I/O [I/HiZ GPIO Leave open if not used

P0.8 40 |- [I/O |I/HiZ GPIO Leave open if not used

P0.9 41 |- [I/O |I/HiZ GPIO Leave open if not used

P0.10or |31 |24 |I/O |I/HiZ GPIO or Configurable option (via 100TP);

RESET I/PU pin RESET Leave open if not used

P1.0 25 |20 (I/O |I/Hiz GPIO Leave open if not used

P1.1 26 |21 |1/O [I/HiZ GPIO Leave open if not used

P1.2 27 |22 (I/O |I/HiZ GPIO Leave open if not used

P1.3 28 |- |I/O [I/HiZ GPIO Leave open if not used

P1.4 29 |- [I/O [I/Hiz GPIO Leave open if not used

Datasheet, Z8F80164852 14 Rev. 1.1
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MOTIX™ TLE989x/TLE988x
FBFBLDCRZ FHAYCAN FD 1 NFETHIIE 4128

(infineon

r3 SIREXFIThEE (47)
Symbol |Pinno. |Type |Reset Function Description
64 |48 state

Analog inputs

P2.0 55 |39 |1 I/HiZ GPI Leave open if not used

P2.1 54 138 |1 I/HiZ GPI Leave open if not used

P2.2 44 |31 |1 I/HiZ GPI Leave open if not used

P2.3 45 |32 1 I/HiZ GPI Leave open if not used

P2.4 46 |33 |1 I/HiZ GPI Leave open if not used

P2.5 47 |34 |1 I/HiZ GPI Leave open if not used

P2.6 48 |35 1 I/HiZ GPI Leave open if not used

P2.7 51 |- |l I/HiZ GPI Leave open if not used

P2.8 52 |- |l I/HiZ GPI Leave open if not used

P2.9 53 |- |l I/HiZ GPI Leave open if not used

CSAN 42 129 |1 I/HiZ CSA negative |Connect via shunt resistor to CSAP;
input Connect to GNDVSSP if not used

CSAP 43 (30 |1 I/HiZ CSA positive | Connect via shunt resistor to CSAN;
input Connect to GNDVSSP if not used

Fail input/output

FIFO 4 |- [I/O |I/HiZ Failin /fail out|Connect via resistor to an external signal;

Connect via 10 k pull-up to VDDP if not
used

High-Voltage Monitoring inputs

MON1 3 |1 |l I/HiZ HV monitor  |Connect via resistor to an external signal;
input 1 Connect to GNDVSSP if not used
MON2 2 |- |l I/HiZ HV monitor  |Connect via resistor to an external signal;
input 2 Connect to GNDVSSP if not used
MON3 1 |- |l I/HiZ HV monitor |Connect via resistor to an external signal;
input 3 Connect to GNDVSSP if not used
CAN interface
CANH 64 |48 [I/O |Hiz CAN high bus |Connect resistor to CANL;
Leave open if not used
CANL 63 |47 |I/O |HiZ CAN low bus |Connect resistor to CANH,;
Leave open if not used
VCAN 61 |45 (P - Supplyinput |Connectto VDDP;
for CAN Connect capacitor to GNDCAN
transceiver
GNDCAN |62 |46 |P - Ground for Connect to GNDVSSP;
CAN Connect capacitor to VCAN

transceiver

Datasheet, Z8F80164852
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MOTIX™ TLE989x/TLE988X (In fineon
FAFBLDCZ AR CAN FD F1 NFETTH{=H128

w3 SIBEXMIThEE (£2)
Symbol |Pinno. |Type |Reset Function Description
64 |48 state
Bridge Driver
SL 22 19|l GND BDRV ground |Source low side FETS;
Connect to GNDVSSP if not used
GL1 19 |16 |O PD BDRV gate Connect to gate of low side MOSFET 1;
low side 1 Leave open if not used
GL2 20 |17 |O PD BDRV gate Connect to gate of low side MOSFET 2;
low side 2 Leave open if not used
NC 21 |18 |- - - 2-phase device variant;
Leave open
GL3 21 |18 |0 PD BDRV gate 3-phase device variant;
low side 3 Connect to gate of low side MOSFET 3;
Leave open if not used
SH1 13 |10 |I Float to BDRV source |Connect to source of high side MOSFET 1;
GND+1*Vdiode |high 1 Leave open if not used
GH1 14 |11 |0 PD BDRV gate Connect to gate of high side MOSFET 1,
high1 Leave open if not used
SH2 15 |12 |1 Float to BDRV source |Connect to source of high side MOSFET 2;
GND+1*Vdiode | high 2 Leave open if not used
GH2 16 |13 |0 PD BDRV gate connect to gate of high side MOSFET 2;
high 2 Leave open if not used
NC 17 (14 |- - - 2-phase device variant;
Leave open
SH3 17 |14 |1 Float to BDRV source |3-phase device variant;
GND+1*Vdiode | high 3 Connect to source of high side MOSFET 3;
Leave open if not used;
NC 18 |15 |- - - 2-phase device variant;
Leave open
GH3 18 |15 |0 PD BDRV gate 3-phase device variant;
high 3 Connect to gate of high side MOSFET 3;
Leave open if not used;
Charge pump
CP1L 8 |5 |0 HiZ CPstage 1 Connect external capacitor to CP1H;
out low Leave open if not used
CP1H 9 |6 |O Float to CPstagel Connect external capacitor to CP1L;
VSD-1*Vdiode |out high Leave open if not used
VCP 10 |7 |P Float to charge pump |Connect via capacitor to star point of DC link high;
VSD-1*Vdiode |output Connect to VSD if not used
voltage
CP2L 12 |19 |0 HiZ CP stage 2 Connect external capacitor to CP2H;
out low Leave open if not used
Datasheet, Z8F80164852 16 Rev. 1.1
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MOTIX™ TLE989x/TLE988x
FBFBLDCRZ FHAYCAN FD 1 NFETHIIE 4128

(infineon

=3 SIBIEXFIhEE (41)
Symbol |Pinno. |Type |Reset Function Description
64 |48 state
CP2H 11 |8 |O Float to CP stage 2 Connect external capacitor to CP2L;
VSD-1*Vdiode |out high Leave open if not used
VSD 7 |4 |P - BDRV supply |Connect with RC filter from star point of
input DC link high;
Connect to VS if not used
VDH 6 (3 |l I/HiZ BRDV sense |Connect with RC filter from star point of
input DC link high;
Connect to SL if not used
Other pins
T™MS 30 (23 (I/0 [I/PD Test mode Connect to SWDIO for debugging;
selectinput |Connect to GNDVSSP if not used
Power supply
VS 5 |2 |P - Supply input |Connect via reverse polarity diode to VBAT;
Connect capacitor to GNDVSSP
VDDP 24,143 |P - Output of Connect capacitor to GNDVSSP;
59 VDDP Connect to VCAN
regulator
VDDC 56 |40 |P - Output of Connect capacitor to GNDVSSC
VDDC
regulator
VDDEXT |60 |44 |P - Output of Connect capacitor to GNDVSSP;
VDDEXT Connect to sensor supply input
regulator
GNDVSSP |23, |42 |P - Ground of Connect capacitor to VDDP;
58 VDDP Connect to module GND;
regulator Do not connect to GNDVSSC
GNDVSSC |57 |41 |P - Ground of Connect capacitor to VDDC;
VDDC Do not connect to GNDVSSP
regulator
VAGND 49 |36 |P - Reference If VREF5V is used: do not connect to GNDVSSP;
ground for If external reference is used: connect to GNDVSSP;
mixed signal |Always connect via capacitor to VAREF
peripherals
VAREF 50 |37 |P - Optional Connect to capacitor to VAGND;
output of Optionally connect to VDDEXT or other reference;
VREF5V Leave open if not used
regulator;
Reference
input for
ADC1,
SDADC, CSA,
CSC
EP - |- |P - Exposed pad |Connectto GNDVSSP

Datasheet, Z8F80164852
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MOTIX™ TLE989x/TLE988X (In fineon
FAFBLDCZ AR CAN FD F1 NFETTH{=H128

3.4 YF% 5 | BIThEE

3.4.1  RESET#l FIFO 5|B

B ANENMBER 5N T:

+ RESET 5|ff: Po.10 ILUBTEERXIGE (& 100TP) ECEAWAEUThEE (P0.10 FAIAJI GPIO)
v FIFOSIR (XTE 64 5IRRRASH) @ XR—TEBN AL L X (SSO) THREMZ A5

3.42  {RiE

2844 flash BERAT LUEA LU T RO #1T4RIE

v EIARE Cortex SWD 3O (IR TMS 1 P0.0, BThBYBiTE, 51587 M SwD Y
v B S| SIEFEINZES (BSL) 2O (51 CANH F1 CANL) FIETFUARTIMYEICANUL % 23

EFE TMS @ Z/H5 /Ml TETMS & B FHIFRIIER T, P0.0 #RAIE 7 SWDCLK,
3.43 AR

ZeR el @ fnECortex SWDHE ] (5180 TMS #1 P0.0) FISWDIHMMIHTTIEH,
EFE TMS @ Z/H5 /Ml TETMS & B FHFRIIER T, P0.0 #RAIE 7 SWDCLK,
3.44  BIEEAAN

o IR ERIRTR I RES B IEE R P2.0/XTALI #1 P2.1/XTALO
*  P2.0/XTALI AT LUEREINER# = BY

3.4.5 R EE
+ 5|f) VAREF 1 VAGND FAfEADC1. CSA. CSC # SDADC H&iME B IERIZE has MASE I B s it

o B (Cuarer, P_ARVG_03_03) AT H I E 3t

Datasheet, Z8F80164852 18 Rev. 1.1
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MOTIX™ TLE989x/TLE988x I n f | n e On
BLDC[V CAN FD #1 NFET{ I

3.5 e =k

BHE(IfE, $1T BootROM EHRATA R4
BootROM EIfFBYRITE —ERIHITAE, BERITINERGLABF NARER

FS_WDT Long Open Window
180 ms
/4 /4 7
Power-up / Sleep-exit BSL connection timeout Init CMAC Finish Flash Service Application
5ms/2.5ms 0-135ms 0.2ms 17.5ms /KB 0.65ms up o33 * teg PP
V4 V4 V4
Initial BootROM firmware . . Occursonlyinan After BootROM firmware
L Depending on the NAC setting, . . R . I

execution time depends the BSL timeout is between 0 Only if Secure Boot is enabled and EEPROM emulation execution, the application is
on whether it is a Power- and 135 ms executed by the BootROM firmware error situation, may started and the FS_WDT should

up or Sleep-exit erase up to 33 pages be serviced from now on

Il 4

E| 5 g = NN

SRR L. BARBHFAIFS_WDT KAELORFIEZMCLK #EE, BSL EEEIHIZE/E50HT
Bl/ZEEZHP _CLK FI#Z/E,

Datasheet, Z8F80164852 19 Rev. 1.1
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MOTIX™ TLE989x/TLE988X (In fineon
FAFBLDCZ AR CAN FD F1 NFETTH{=H128

3.6 g

% vS S| IR EREREMERE (P_GEN_09_01) LUFEY, 56K VDDP BESEENEREER, ERE,
RESFENERFER, FEFEBFHEEBEERTETRGIRN.

MCUFRATEET BRIKMEBRETEN (P_GEN_09 03 F1P_GEN_09_14) AINRIFLIBINGE.
TR R G TRELUTIMEEI R

+ VDDEXT. VREF5V (VAREF). CSA. CSC. SDADC. MON. BDRV HYEES|4HEFEER

v ADC1 EBSMEERER (5 VREFSV (VAREF) B FRYZREAEX)

+ CAN & 280

B e BWEATERME (RE) FHTHEBITHE

A Supply rail
VS
Pﬁ GEN_09_01 (Min.) - Supply voltage in active mode
/ PH_PMU_03_37-VDDP LDO dropout
VDDP P_GEN_09_14 (Min.) - Extended supply voltage in active mode
<——- P_GEN_09_03 (Min.) - Extended supply voltage in active mode
o P_PMU_03_06 - VDDP undervoltage reset
VDDC \ .......... P_PMU_04_05 - VDDC undervoltage reset
: >
, Time
VDDP_UV_RST |
VDDC_UV_RST |_|
Low_VS_operation.vsdx
v \—/—
E 6 At (RE) R4 TREITER
Datasheet, Z8F80164852 20 Rev. 1.1
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MOTIX™ TLE989x/TLE988X (In fineon
FAFBLDCZ AR CAN FD F1 NFETTH{=H128

3.7 —RG S
3.7.1 BB AT EE
R4 FBIRS | BE

Grade 0 28f%: T=-40°C E +175°C, Grade188f%: T,=-40°C E +150°C, FREEBEYMEITT#H, [EMERA
A5 (BRIESHEWER)

Parameter Symbol Values Unit | Note or Number
Min. |Typ. |Max. Test Condition
VS voltage Vs_max -03 |- 40 v YlLoad dump; P_GEN_01_01
t=400ms
VSD voltage max1 | Vsp_maxi 03 |- 48 v oY P_GEN_01_02
VSD voltage max2 | Vsp_max2 2.8 |- 48 vV  |nFor-2.8Vexternal |P_GEN_01_03

2.2Q s required to
limit the output
current; t=8ms

VDDP voltage V/bDP_max 03 |- 55 v |Y P_GEN_01_04
VDDEXT voltage | Vopext_max 03 |- Vs+t0.3 |V |V P_GEN_01_05
VCAN voltage VCAN_max 03 |- 55 |v |V P_GEN_01_06
VDDC voltage V/obC_max 03 |- 1.6 |v |V P_GEN_01_07
Analog reference | VAREF_max -0.3 |- VDDP |V Y VAREF <VDDP_max; [P_GEN_01_08
voltage +0.3 between pin VAREF
and VAGND

Analog reference | VaGND_max 03 |- 03 |v |Y P_GEN_01_09
ground

1) BREIEFNE, HIRIHEE,

xS SESIHEE
Grade 0 28f%: T=-40°C E +175°C, Grade188fF: T,=-40°C E +150°C, FREEBEYMETF#H, [E@ERA
A5 (BRIESHEWER)

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

Voltage at MONx V/MON_max -28 - 40 v 1) The overload P_GEN_02_01
pins current must be

limited via an

external 1kQ resistor

atpin
Voltage at VDH pin | WbH_max 28 |- 48 % 1) The overload P_GEN_02_02

current must be

limited via an

external 1kQ resistor

at pin
Voltage at GHx pins | VeH -8 - 48 v oY P_GEN_02_03
Datasheet, Z8F80164852 21 Rev. 1.1
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MOTIX™ TLE989x/TLE988X (In fineon
FAFBLDCZ AR CAN FD F1 NFETTH{=H128

&5 BESIMEE (42)

Grade 0 28%: T=-40°C & +175°C, Grade 1 88ff: T,=-40°C & +150°C, FrEEBEIIIETFiHl, [EME
N5 (RIESHIREA)

\/I
o
N7s
=h

Parameter Symbol Values Unit | Note or Number
Voltage at GHx vs. | VGHssH 03 |- 14 v | P_GEN_02_04
SHx pins
Voltage at SHx pins | VsH -8 - 48 v oY P_GEN_02_05
Voltage at GLx pins | VL -8 - 48 v oY P_GEN_02_06
Voltage at GLx vs. | VeLvsst 03 |- 14 v | P_GEN_02_07
SL pins
Voltage at SL pin | Vst -8 - 48 v oY P_GEN_02_08
Voltage at charge | Vcex -0.3 |- 48 v Y Limit output current | P_GEN_02_09
pump pins CP1H, to Icpx > -200pA
CP1L, CP2H, CP2L,
VCP
Voltage at FIFO pin | VFiFo_max -28 - 40 V |1 The overload P_GEN_02_10
current must be
limited via an
external 1 kQ resistor
at pin

1) TFRLESEFNE, BIgITHEE.

&6 CAN W R 83HE

Grade 0 28 : T7=-40°C E +175°C, Grade 188f%: T,=-40°C E +150°C, FrEBBEIIENTFH, [ERERR
N5 (RIESHIREA)

Parameter Symbol Values Unit | Note or Number
Voltage on CANH, | VBus_max 27 |- 40 v | P_GEN_03_01
CANL

Differential voltage | Vaiff -5 - 10 V 1) Vdiff= VcanH - Veant P_GEN_03_02

1) BELTEFME, BT,

=7 GPIO BB[E

Grade 0 28f%: T=-40°C E +175°C, Grade188f%F: T,=-40°C E +150°C, FREEBEYMETT#H, [EMERA
A5 (BRIESHEHER)

Parameter Symbol Values Unit | Note or Number
Min. |[Typ. |Max. Test Condition
Voltage on port pin | Vin -0.3 |- Voopt0 |V 1) VIN<V/DDP_max P_GEN_04_01
P0.x, P1.x, P2.x, 3
T™S

1) EFEIEFNR, HIgHHEE,

Datasheet, Z8F80164852 22 Rev. 1.1
2023-06-19



MOTIX™ TLE989x/TLE988x

FAFBLDCLZ FHAICAN FD 1 NFETHIIEHI28

%8

FERA R R SN B E

(infineon

Grade 0 8814 : T=-40°C E +175°C, Grade188f%: T7,=-40°C E +150°C, FrE[EHMEITTF M, IEERERM

NS (FRIE5HER)

Parameter Symbol Values Unit | Note or Number
Input voltage CSAN, | Voa -7 - 7 v oY P_GEN_05_01
CSAP

1) BREIEFNE, HIRIHEE,

&9 7
Grade 0 281 T=-40°C &£ +175°C,
N5 (FRIEZHEUER)

Grade 1 28fF: T7,=-40°C & +150°C, FRAEEBEIMEXTFH, EMEBRR

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

Max. current at VCP | Ivcp 15 |- - mA |V P_GEN_06_02

pin

1) EFEIEFNR, HIgHHEE,

= 10 U= 422
Grade 0 8814 : T=-40°C & +175°C,
N5 (BRIESHEHER)

Grade 1 83fF: T;=-40°C E +150°C, FREREEHAEXTMH, ERERR

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

Overload current | /lovdig -2 - 2 mA |1)2)3) Overload P_GEN_06_01
ondigital inputs current must be
P0.x, P1.x, TMS limited, e.g. via series

resistor
Overload current |lovana -1 - 2 mA |1)2)3)Overload P_GEN_06_04
on analog inputs current must be
P2.x (except P2.0, limited, e.g. via series
P2.1and P2.5) resistor
Sum of overload | /ovsum -4 - 4 mA |123) The numberof |P_GEN_06_03
currents pins with overload

must be limited to

maximum 4 pins

1) UTFETERXAFSHEBER: TEERX. G REXMERER
2) WMRBHARETESY, MBI HIB R, EISIHAENEE VIN BHIMESEE: VIN>VDDP +0.3V (lov>0)

8 VIN <-0.3V (lov<0)
3) RETEFMK, HIZITHETE,
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Infineon

i

VBAT

PMU

wake

Overload definition
a) Vin > VDDP+0.3V
b) Vin < -0.3V

Adjacent pin[

N 4

—{b}GPIO

[ aoc

VDDP !

VDDP
regulator

sleep ¥,

lovsum T

| N’ |

Effect of overload
@ Stress on diode

@ Coupling to ADC

@ Wake & startup behaviour

@ Regulator performance

lov_0000063040-21.vsdx

&7 puk= 4= i

&1 mE
Grade 0 884 : T=-40°C & +175°C,
N5 (RIESHIREA)

Grade 1 83fF: T;=-40°C E +150°C, FrEREEHAEXTMH, ERERR

Parameter Symbol Values Unit | Note or Number
Min. |Typ. |Max. Test Condition
Junction T, -40 |- 175 |°c |V P_GEN_07_01
temperature
Storage Tstg 55 |- 175 |°c |Y P_GEN_07_02
temperature
1) REFEFEMWR, BIgIHEE,
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EMC
&4z BISS ALK RERNIAME (2.0.hk) HIENBHERETME

=12 ESD i 5214
Grade 0 28f%: T=-40°C E +175°C, Grade188f%: T,=-40°C E +150°C, FREEBEYMEITT#H, [E@ERA
ASIH (BRIESEHEA)

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

ESD susceptibility | Vesp1 -2 - 2 kv |[P? P_GEN_08_01
HBM all pins
ESD susceptibility | Vesp_com -500 |- 500 |V 2)Charged device P_GEN_08_08
CDM model, acc.

JEDEC JESD22-

C101
ESD susceptibility | Vesp_com_comer |-750 |- 750 |V |2Charged device P_GEN_08_09
CDM on corner pins model, acc.

JEDEC JESD22-

C101

1) ESDMStE, “JEDECHBM”, RI&ANSI/ESDA/JEDEC JS001 (1.5kQ, 100 pF)

2) REFEFNE, HIRITHEE.

AR

1. BEI UL TSI T ATGES T S FEE AR IR o (AT ] TEZEXTRABNE (B 51 T LIERJGES 7N
BRI AT SE 1%,

2. ZERHIRIPIIEESTERILE IC TEHHEFRATRAIES 1 TR MBS AU KB T IEE T IEBEL
RIPIIEET N T iFLEE L FIEIETTIRITH
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3.7.2 T{ESEE

AR TELIEEEN, IC KIREBHBIEABIERE TR BAFIEEE BTt F 205 T
EHYo

=13 T{ESER
Grade 0 28f%: T=-40°C E +175°C, Grade188f%: T,=-40°C E +150°C, FREEBEYMEITT#H, [EMERA
A5 (BRIESHEWER)

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

Supply voltage at | Vs_act1 5.5 - 28 v P_GEN_09_01
VS in active mode -
voltage range 1

Extended supply Vs_act2 28 - 40 v Allowed for tmax < P_GEN_09_02
voltage atVSin 400ms with

active mode - parameter deviation

voltage range 2

Extended supply Vs_act3 3.0 - 5.5 v Due to derived voltage| P_GEN_09_03
voltage atVSin dependency following

active mode - modules show

voltage range 3 parameter deviation:

VDDEXT, VREF5V, CSA,
CSC, SDADC, MON,
BDRV. Module
CANTRX is out of its
functional range

Extended supply Vs_acts 4.2 - 5.5 \Y YDue to dependency |P_GEN_09_14
voltage atVSin to VAREF, the ADC1
active mode - shows parameter
voltage range 4 deviations
Supply voltage at | Vs_slpmin 3.0 - - v P_GEN_09_07
VS in sleep mode
Supply voltage at | Vs_stpmin 3.0 - - \Y P_GEN_09_06
VS in stop mode
Supply voltage AVs/At -5 - 5 V/us |2 For rising and falling |P_GEN_09_08
transients slew rate transient: not faster

than this
Supply voltage at | Vsp_act1 5.4 - 29 v P_GEN_09_04
VSD in active mode
for bridge driver
supply
Datasheet, Z8F80164852 26 Rev. 1.1

2023-06-19



MOTIX™ TLE989x/TLE988x

FAFBLDCLZ FHAICAN FD 1 NFETHIIEHI28

=13

TEEE (%)

Grade 0 281 T=-40°C £ +175°C,

NI (FRIEZHER)

Infineon

i

Grade 1 28fF: T7,=-40°C & +150°C, FRAEBEIMEXTFH, EMEBRR

Parameter Symbol Values Unit | Note or Number
Min. |Typ. |Max. Test Condition
Extended Vsp_act2 29 - 32 \ Allowed for tmax < P_GEN_09_05
maximum supply 400ms with
voltage at VSD in parameter deviation
active mode for
bridge driver
supply
Extended supply Vsb_ab 29 - 40 v Active brake mode P_GEN_09_16
voltage at VSD in with low-side drivers,
active mode for charge pump off
bridge driver
supply - active
brake
Analog reference | Varer 3.8 - VDDP |V |2 between pin VAREF |P_GEN_09_15
voltage +0.3 and VAGND
Analog reference | Vaenp -0.05 |- 0.05 |V 2)at VAGND pin P_GEN_09_17
voltage ground
Output sum current | /6pio,sum 50 |- 50 mA |32 P_GEN_09_11
for all GPIO pins
System frequency | fsyso 5 - 60 MHz P_GEN_09_12
0
System frequency | fsys1 5 - 80 MHz P_GEN_09_13
1

1) ADC1#EFEVS=13.5V F VAREF=5.0V BYFEAL, SR VS SEERUENEA (CALEN.CALENi=0) EIGEAEHRY
es 2 WEERENEE

2) REIEFNH, HIRITHERE.

3) XRASKENK; BIHMRERFRSERGEER
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3.7.3 B IHFE
xR14 AR HE

Vs=5.5VZE 28V, 04kash: T,=-40°C E +175°C, 14k28MF: 7,=-40°C E +150°C, FfEHEEAXFiEM,
EFRAS I HIRER (FRIESHIEA)

Parameter Symbol Values Unit | Note or Number
Min. |Typ. |Max. Test Condition
Current Ivs_act60 - - 60 mA | Vs=3Vto 28V; see Table|P_GEN_10_01
consumptionin 15 Active mode
active mode current consumption
Current Ivs_act20 - - 50 mA | Vs=3Vto 28V; see Table|P_GEN_10_02
consumption in 15 Active mode
active mode with current consumption
reduced frequency
Current IVs_actCAN - - 35 mA | Vs=3Vto 28V; see Table|P_GEN_10_03
consumption in 15 Active mode
active mode at current consumption
reduced frequency
and with CAN
communication
only
Current Ivs_slpo - - 35 WA  |Vs=9V to 28V; T,=-40°C |P_GEN_10_04
consumptionin to 85°C; see Table 16
sleep mode at Sleep mode current
normal voltage and consumption
temperature range
Current Ivs_slp1 - - 50 WA | Vs=5.5Vto 9V; T,=-40°C |P_GEN_10_05
consumption in to 85°C; see Table 16
sleep mode at low Sleep mode current
voltage and normal consumption
temperature range
Current Ivs_slp2 - - 250 WA  |Vs=3Vto 28V; T,=-40°C |P_GEN_10_06
consumptionin to 150°C; see Table 16
sleep mode at Sleep mode current
extended voltage consumption
range and
temperature range
Current Ivs_stp1 - - 120 MA | T,=-40°C to 25°C; see|P_GEN_10_11
consumption in Table 17 Stop mode
stop mode - current consumption
temperature range
1
Current Ivs_stp2 - - 175 MA | T,=25°C to 85°C; see P_GEN_10_12
consumption in Table 17 Stop mode
stop mode - current consumption
temperature range
2
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®14 FAHE (80

Vs=55VE 28V, 04k2afF:. T,=-40°C E +175°C, 14Rka8F: T;=-40°C E +150°C, FrEEBEAEXTFiEi,
IEMERNSIHIRVERR (BRIESHIHER)

Parameter Symbol Values Unit | Note or Number
Min. |Typ. |Max. Test Condition
Current Ivs_stp3 - - 2.2 mA | T,=85°C to 175°C; see |P_GEN_10_13
consumption in Table 17 Stop mode
stop mode - current consumption
temperature range
3
Current Ivs_stpa - - 6 mA |Vs=3Vto 28V; T,=-40°C |P_GEN_10_14
consumptionin to 175°C; see Table 17
stop mode - Stop mode current
extended voltage consumption
range
Current Ivs_MONx - - 1 uA | YAdditional to P_GEN_10_23
consumption of Ivs_slp, Ivs_stp if
one MONXx as wake configured
source in sleep or
stop mode
Current Ivs_cAN - - 4 HA | YAdditional to P_GEN_10_24
consumption of Ivs_slp, Ivs_stp if
CAN as wake configured
source in sleep or
stop mode
Current Ivs_cyc - - 5 pHA [V Additional to P_GEN_10_25
consumption of Ivs_slp, Ivs_stp if
CYCLIC TIMER as configured; while
wake source in VDDEXT is off
sleep or stop mode
Current Ivs_GPIO - - 1 pHA [V Additional to P_GEN_10_26
consumption of Ivs_slp, Ivs_stp if
one GPIO as wake configured
source in stop
mode
Current IvsD_on - - 70 mA [3xHS/LS @ 20 kHz P_GEN_10_18
consumption at pin with 6x C,=10nF;
VSD - bridge driver 5.4V=V5p=29V
fully operating
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14 BRHFE (8)
Vs=55VE 28V, 04k28fF: T,=-40°C E +175°C, 14Rk88M4F: T,=-40°C E +150°C, FREHEEAEXFTiEi,
EMERENSIBIRERTR (BRIESHEIER)

Parameter Symbol Values Unit | Note or Number

Min. |Typ. |Max. Test Condition
Current IvsD_ab - - 10 mA |3x LS statically on; P_GEN_10_19
consumption at pin 5.4V<Vsp<40V

VSD - bridge driver
in active brake

mode

Current Ivsp_off - - 5 MA |3xHS and LS off with |P_GEN_10_22
consumption at passive pulldown

pin VSD - bridge

driver off

1) BREIEFNE, HIRIHEE,

#+* 15 R R T BHAE

Ivs_acteo Ivs_act20 Ivs_actcan
PLLO/PLL1 locked on XTAL locked on XTAL locked on XTAL
SYSO_CLK (for MCU) 60 MHz 20 MHz 20 MHz
SYS1_CLK (for CAN) 80 MHz 80 MHz 80 MHz
MCU subsystem active active active with CPU

DEEPSLEEP mode

Timers, UARTs, SSCs active active disabled
ADC1, CSA/CSC converting converting disabled
CANTRX, MultiCAN receiving, receiving, receiving,

2 Mbit 2 Mbit 2 Mbit
BDRV, CP PWM @3ph with 20 KHz PWM @3ph with 20 KHz disabled
VDDEXT disabled disabled disabled
GPIO input without load input without load input without load
Wake configuration via MON1 via MON1 via MON1

R16 EERRAR T B AUHAE

lvs_stpo lvs_sip1 lvs_sip2 lvs_stp3
PLLO/PLL1 OFF OFF OFF OFF
SYSO_CLK (for MCU) OFF OFF OFF OFF
SYS1_CLK (for CAN) OFF OFF OFF OFF
MCU subsystem OFF OFF OFF OFF
Timers, UARTs, SSCs OFF OFF OFF OFF
ADC1, CSA/CSC OFF OFF OFF OFF
CANTRX, MultiCAN OFF OFF OFF OFF
Datasheet, Z8F80164852 30 Rev. 1.1
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& 16 EERRAR T, B H#E

lvs_stpo lvs_sip1 lvs_sip2 lvs_stp3
BDRV, CP SSO active SSO active SSO active SSO active
VDDEXT OFF OFF OFF OFF
GPIO no load no load no load no load
Wake configuration via MON1 via MON1 via MON1 via MON1
R 17 (EIERIUEFUEFE

lvs_stp1 lvs_stp2 lvs_stp3 lvs_stpa
PLLO/PLL1 OFF OFF OFF OFF
SYSO_CLK (for MCU) OFF OFF OFF OFF
SYS1_CLK (for CAN) OFF OFF OFF OFF
MCU subsystem stopped stopped stopped stopped
Timers, UARTs, SSCs OFF OFF OFF OFF
ADC1, CSA/CSC OFF OFF OFF OFF
CANTRX, MulitCAN OFF OFF OFF OFF
BDRV, CP SSO active SSO active SSO active SSO active
VDDEXT OFF OFF OFF OFF
GPIO no load no load no load no load
Wake configuration via MON1 via MON1 via MON1 via MON1
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3.7.4 FPEST

x18 P PEHT - TQFP-48

Parameter Symbol Values Unit | Note or Number

Min. |Typ. |Max. Test Condition
Junctionto case | Rthjc_T4s - 6 - K/W |2 P_GEN_12_01
for TQFP-48
Junction to Rthja_T48 - 33 - K/w |2 P_GEN_12_02
ambient for TQFP-
48

1) REIEFMR, RIGITEE.

2) fFH Jedec JESD51-2,-5,-7 ¥fifE, TE FR4 2s2p IR EB AT M. EBEEIR: 76.2x 1143 x 1.5 mm?®, mAMTRIEE
(EE35um) , BRBIEZTHILESHITIES, ZMEFHS5E—EABRABEZE, RTH 300 mm?2 KELH
Ef (70um) o

xK19 PPFEHT - LQFP-64

Parameter Symbol Values Unit | Note or Number

Min. |Typ. |Max. Test Condition
Junctiontocase  |Rthjc_Les - 6 - K/W |V P_GEN_13 01
for LQFP-64
Junction to Rthja_L64 - 33 |- K/w |2V P_GEN_13_02
ambient for LQFP-
64

1) REFESME, HIGIHEE.
2) 78 Jedec JESD51-2,-5,-7 #5E, TE FR4 2s2p iR EEAXT . EBESHR: 76.2x114.3 x 1.5 mm?, FAMTHIREE
(BE35um) , REBEETHIRESHAIIIET, ZEYSE—BREREERE, RSN 300 mm?2 KRS
Ef (70um) o
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3.7.5 BY A4t

=20 RENF
Vs=55VE 28V, 04ke3fF:. T,=-40°C E +175°C, 14ka8fF: T;=-40°C E +150°C, FrEHBEEXTFiE,
IEEGRANG BV (BRIESHIER)

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

Power-up time tstartup - - 5 ms |YVSramp-up (0Vto |P_GEN_14 01
14 Vin 100 ps) until
start of user code

Sleep-Exit tslpex - - 2.5 ms | CAN/MON wake P_GEN_14_02
event until start of
user code

Sleep-Entry tslpen - - 0.2 ms | From setting P_GEN_14_03
PMCONO.SLEEP

Stop-Exit tstpex - - 0.3 |ms |YCAN/MON/GPIO P_GEN_14_04
wake event until start
of user code

Stop-Entry tstpen - - 02 |ms |YFromsetting P_GEN_14_06
PMCONO.STOP

1) BREIEFNE, HIRIHEE,
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CAN FD

NFET{ I
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BLDCIXZhES M FAE R

8 B T TLE989x/TLE988x TEIXEHTCRIE 77 FE ALY B8 D3R h [ FR % & R RIN R 15 o

EMC filter Reverse polarity protection
Lercr Tee B4
VBAT B - * 13l D >
Dys
Cpru—_1|: :L?F-sz Qr
Rrpy R
CVZ'_—f'?m B
Dge
r-——"
- 1 Cycpa !
GND Vs l Pl
< voDP | - VDDP VCP !
Cyoorz Sl (I
& GNDVSSP CPIH Cerst | Jiarmative
cPiL L
. CP2H Cepsa | Crers
Crooca 54 GNDVSSC cPaL
5] VAREF VSD By
Cunrer & VAGND
VDH
<_VDDEXT] B VDDEXT
CVDDEITI CVDDEXTZ y ]_
C
< oo ] X VCAN o } "
VDDP b
Cueand——2 GNDCAN " .
C)(IN |
—| B P2.0/XTALI
Q)(TAL 1"
'—4. — GL1 L
Crour R =
L ou} b4 P2.1/XTALO
Serial Wire Debug
SUPPLY L)
RESET I-»x' P0.10/RESET oHa % Crrz
WDCLK [] & PO.0 SH2 ¥
© BPO1 cL2 ES
& PO.2 TLE989x
Bd PO.3
& PO.4*
bd PO.5* P{
B PO.6*
Bd PO.7* GH3 @ CFH%
Bd P0.8* 4
Unused pins B P0.9* W
-6(14% digital GPIOs B PLO SH3 u
- 3" digitalinputs Bd P1.1
-2* HVmonitoring inputs bd P1.2 GL3
b4 P1.3*
b P1.4" SL
Bd P2.7*
BJ P2.8* CSAP
b P2.9*
-v: MON2* CSAN
_ $- MON3*
CANH B
Com 3phase
Reanz B CANH BLDC motor
B CANL Uu v w
REANZ
CANL R
MONL P2.2
WAKE - 04 MON1 P23
Cwonir | Cuomz P2‘4 T™MR
RFIFD ’
SOFF M T X FIFO* P25 sensor
Criron Criroz P1.6
o] ] j’gi T

*) 64-pin package only

ApplicationDiagram.vsdx

8 BLDC R 4509 1& 14 5z Fa Bl g~ 5l
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ARE W FIEERIEN Za FEIATEE, TN REFTEFE. E1T5 54 Fan G H %
BRF R IE s KB — T EI NG BT H BEE RYFLEHE T o 12T REAS TTE LAY,
HFH T T

%21 SMNERLEH (BOM)

Symbol Function Component
Dvs Reverse polarity protection diode e.g. BAS52-02V
Cvs1 Decoupling capacitor at VS pin see P_PMU_01_06
Cvs2 Buffer capacitor at VS pin see P_PMU_01_07
CvppP1 Decoupling capacitor at VDDP pin see P_PMU_03_22
Cvbpp2 Stability capacitor at VDDP pin see P_PMU_03_22
CvDDEXT1 Decoupling capacitor at VDDEXT pin see P_PMU_05_13
CVDDEXT2 Stability capacitor at VDDEXT pin see P_PMU_05_13
Cvcan Decoupling capacitor at VCAN pin see P_PMU_03_23
Cvopc1 Decoupling capacitor at VDDC pin see P_PMU_04_21
Cvbpc2 Decoupling capacitor at VDDC pin see P_PMU_04_21
CVAREF Stability capacitor at VAREF pin see P_ARVG_03_03
Ccps1 Charge pump flying capacitor stage 1 application dependent, min. 100 nF
Ccpas Charge pump flying capacitor stage 2 application dependent, min. 100 nF
Cvcp1 Charge pump storage capacitor (placing application dependent, min. 220 nF
option 1)
Cvcp2 Charge pump storage capacitor (placing application dependent, min. 220 nF
option 2)
RMoN1 Resistor at MONL1 pin for ISO pulses application dependent, e. g. 1 kQ
CmoN11 Pi Filter Capacitor at MONx application dependent, e. g. 10 nF
CmoN12 Pi Filter Capacitor at MONx application dependent, e. g. 1 nF
RFiFo Resistor at FIFO pin for ISO pulses application dependent, e. g. 1 kQ
CriFo1 Pi Filter Capacitor at FIFO pin application dependent, e. g. 10 nF
CriFo2 Pi Filter Capacitor at FIFO pin application dependent, e. g. 1 nF
CpH1 DC link capacitor application dependent, e. g. 680 uF
CpH2 DC link capacitor application dependent, e. g. 680 uF
CpH3 DC link capacitor application dependent, e. g. 680 uF
Ccsa Filter capacitor application dependent, e. g. 1 nF
Rcsan Filter resistor (optional) application dependent, e.g. 12 Q
Rcsap Filter resistor (optional) application dependent, e.g. 12 Q
Ccsan Filter capacitor (optional) application dependent, e. g. 1 nF
Ccsap Filter capacitor (optional) application dependent, e. g. 1 nF
RSHUNT Shunt resistor application dependent, e. g. 5 mQ
Rvsb Limitation of reverse current due to 20
transient (-2 V, 8 ms)
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21 SNEREAMF (BOM) (%)

Symbol Function Component

Cvsp Capacitor 1uF

RvoH Filter resistor optional, e. g. 1 kQ
CvoH Filter capacitor optional, e. g. 100 nF
RGH1/2/3 Resistor optional,2 Q

ReL1/2/3 Resistor optional,2 Q
RGsH1/2/3 Resistor optional, 100 kQ
RGsL1/2/3 Resistor optional, 100 kQ
CasHi/2/3 Capacitor optional, 4.7 nF
CesL1/2/3 Capacitor optional, 4.7 nF
TH1/2/3 N-channel MOSFET e.g. IPCTON04S5-4R6
TiL1/2/3 N-channel MOSFET e.g. IPCTON04S5-4R6
TrpP Reverse polarity protection MOSFET e.g. IPC7TON04S5-4R6
Qrp Reverse polarity protection transistor e.g. BC817

RrpP1 Reverse polarity protection resistor 1 10 kQ

RrP2 Reverse polarity protection resistor 2 3.3kQ

Drp Reverse polarity protection circuit diode e.g. BAS52-02V

LpriLT EMC filter coil e.g. 4.7 pH

CPFILT1/2 EMC filter capacitor e.g.22 uF

CsH1/2/3 Capacitor optional

RsH2 Resistor optional

RsH3 Resistor optional

OxTAL Crystal or ceramic resonator optional, e. g. NG3225GA, 16 MHz
Rxp Damping resistor optional,e. g.330Q
CxIN Capacitor optional,e.g.0Q
Cxout Capacitor optional, e. g. 4.7 pF
Ccan Capacitor optional, e. g. 4.7 nF
Rcani/2 Resistor optional,e. g.62 Q
Rt Thermal resistor (e. g. NTC) optional

TMR TMR sensor optional, e. g. TLE5501
4.1 EZNARER

o WFETHESIBIFMEAURZ2FMEXAS, BRAR OERRH

¢ METHREZEE, 1BIFRLUTEEE: https://www.infineon.com/motixmcu
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Infineon

i

5 BREERTT (PMU)

5.1 IhaERL R

BIREEEEIT (PMU) AREIISRHBERESNHEXNFAEIEE, PMU ITHIFTE TEER a1 TR iR
HIAREPELZ 21T N

PMU E&LITINEE:

o ORESES

BITREH (Bah. BUE. Fik. ARERRHPERIE)

TRk

FENB AL (MCLK) 722 PMU B

SUBEITHENSENEMLTA

WEEAISI# (P0.10/RESET) 1ERASMIMNMENHH, IBTAB=ENENL
JBId MON. CAN. BDRV. GPIO. {BIFERTEIXI{ZLL/RERRIET, T HYMAEE 1T IR BRI 5

v TRk

14 EEISESS (VMSUP), AT E3rRImEsiitee

BT ERRmNEECANBUA 23 BRIRIVLLE R ESS (vDDP, 5V EHENE)
BFRE#FIZiEBIRN&EIRESE (vDDC, 1.5V HEIE)
EEBESERL (VAREFSUP)

FAF o EpfE RReS BRIV IS [E28 (VDDEXT, 5V HEME)

v BEREEE

Apiaigs. BELZLEXESEN

BRIENES, WNKEREBEXEE

L2 EERT (REF_CLK) M A F &M MCLK B $PE 11
RAFIMEbR e XENERFIETHHERZ 2N /AL (FIFO 51/)
WELZESBEOEIH (FS_WDT) BTN cpu H1T1ER
fEMESRIKEHES ( BDRV ) AR 2K ARTH R 2 KN

o (REF7EAERS (96 i GPUDATA) , RATFIRERAAEMRBRIE TN FRVEIETF

5.2

=]

PMURIRER LU =B IHRERR 3 4HAY :
o ORTSIEH

v Rk

v BEREEE

v RIFIEERAESS
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MOTIX™ TLE989x/TLE988x

FAFBLDCLZ FHAICAN FD 1 NFETHIIEHI28

Infineon

PMU
AHB @ State control
P0.10/RESET b Voltage regulator Master clock Reset ]
control generation management
[}
MCLK (]
PO[10:0]
P1[4:0]G []
P2[5:2]E Wake control Operating state Bi-directional
machine RESET pin [
Voltage regulators
Master supply VDDDP
generation \VDDC
VDDEXT
VSR 11 VMSUP
[
VAREF supply vDDC .
o —
VAREF . VAREFSUP
]
Fail safe supervision
Safe refereqce System monitor Fail-safe WDT
FIFO Di€——— P[] clock & monitor (FS_WDT)
REF_CLK
. Supply monitor Safe shutdown
FIFO pin id u
oT/UV/OV )
| [H  REF.CLK >
Retention memory
GPUDATA
PMU_BD.vsdx
B9 PMUIEE]
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MOTIX™ TLE989x/TLE988x

FAFBLDCLZ FHAICAN FD 1 NFETHIIEHI28

5.3 PMUEBE S5
5.3.1 HE R
%22 PMUE B ARME

Infineon

i

Grade 0 28f%: T=-40°C E +175°C, Grade188f%F: T,=-40°C E +150°C, FREEEEIMETT#H, [E@ERA
A5 (BRIESHEER)

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

External Supplyin |Vs 55 |13.5 |28 v oY P_PMU_01_01
regulation mode
VSinputvoltage | tvssLew 5 - - us |1 Vsvoltagerisetime |P_PMU_01_05
transient time rate from OV to 28V
Required Vsinput | Cvs1 0.1 - - uF | Y Buffering capacitor |P_PMU_01_06
capacitance to cut off battery

spikes, value

depending on

application

requirements, ESR <

1Q;
Required Vsinput | Cvs2 10 - - T P_PMU_01_07

capacitance

1) EFEIEFNR, HIgHHEE,

53.2 RES

5.3.2.1 EHIHBRYE

<23 ENERGEBEARIE

Vs=55VE 28V, 04k2sfF: T,=-40°C E+175°C, 14ka3fF: T,=-40°C E +150°C, FiEEB[EMEF T,
EFRNRAG I HIRVER (BRIESHULRA)

Parameter Symbol Values Unit | Note or Number

Master Supply Vmsup 1.4 1.5 1.6 v all parameters within |{P_PMU_02_01
output voltage specification limits

Master Supply Vmsupov 1.65 (172 (179 |V P_PMU_02_02
overvoltage

threshold

Master Supply tVMSUPOVFT 1 - 3 us |YStep on VMSUP from |P_PMU_02_03
overvoltage filter VMSUP@typ to

time (analog) VMSUPOV@max
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MOTIX™ TLE989x/TLE988X (In fineon
FAFBLDCZ AR CAN FD F1 NFETTH{=H128

®23 EVNERHEBEARAME (42)

Vs=55VE 28V, 04kesfF: T,=-40°C E+175°C, 14ka3fF: T,=-40°C E +150°C, FiE EB[EMEF T,
IEEGRNG IRV (BRIESHIWER)

Parameter Symbol Values Unit | Note or Number
Min. |Typ. |Max. Test Condition
Master Supply VMsUPIN 55 |12 |28 v oY P_PMU_02_04

input voltage in
regulation mode
Master Supply Vmsupuv 1.2 1.275 {135 |V P_PMU_02_06
undervoltage
threshold
Master Supply tMSUPUVFT 1 - 3 us |1 Step on VMSUP from|pP_PMU_02_07
undervoltage filter VMSUP@typ to
time (analog) VMSUPUV@min
Central PMU VGEN_ADC 1.0 1.1 1.3 v PH_PMU_02_18
bandgap reference
voltage measured
at ADC2

1) EFEIEFNR, HIgHHEE,

5.3.2.2 VDDP it

%24 VDDP E 7 B SIS

Vs=55VE 28V, 04kesfF: T,=-40°C E+175°C, 14ka3fF: T,=-40°C E +150°C, FiEEB[EMEF T,
IEEGRANG IRV (BRIESHIWER)

Parameter Symbol Values Unit | Note or Number

Min. |Typ. |Max. Test Condition
VDDP output Voop 4.9 5.0 5.1 v all parameters within |{P_PMU_03_01
voltage including specification limits
line and load 1mA<IDDP < 170mA,
regulation VDDP regulator in high

current mode

VDDP output IpDPHCM 0 - 170 |mA |1nexternal 5V Supply, |P_PMU_03_03
current @ High Supply for VDDC
Current Mode regulator
(HCM)
VDDP output IpppLcM1 0 - 2 mA |1external 5V Supply, |P_PMU_03_04
current @ Low Supply for VDDC
Current Mode regulator
(LCMN and LCMA)
VDDP output IppPLCM2 0 - 7 mA |V external 5V Supply, |P_PMU_03_05
current @ Low Supply for VDDC
Current Mode regulator
(LCMN and LCMA)

Datasheet, Z8F80164852 40 Rev. 1.1
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MOTIX™ TLE989x/TLE988x
FBFBLDCRZ FHAYCAN FD 1 NFETHIIE 4128

(infineon

K24 VDDP EFIAINE (£8)

Vs=55VE 28V, 04k2afF:. T,=-40°C E +175°C, 14Rka8F: T;=-40°C E +150°C, FrEEBEAEXTFiEi,
IEMERNSIHIRVERR (BRIESHIHER)

Parameter

Symbol

Values

Min.

Typ.

Max.

Unit

Note or
Test Condition

Number

VDDP undervoltage
falling threshold

//DDPUVFALL

2.55

2.67

2.77

P_PMU_03_06

VDDP undervoltage
rising threshold

/bDPUVRISE

2.65

2.77

2.87

P_PMU_03_07

VDDP undervoltage
filter time

tvDDPUVFT

0.85

1.15

us

P_PMU_03_09

VDDP undervoltage
warning falling
threshold

/bDPUVWFALL

4.34

4.52

4.7

P_PMU_03_10

VDDP undervoltage
warning rising
threshold

//DDPUVWRISE

4.44

4.62

4.8

P_PMU_03_11

VDDP undervoltage
warning filter time

tvDDPUVWFT

us

P_PMU_03_12

VDDP overvoltage
falling threshold

//bDPOVFALL

5.554

5.785

6.016

P_PMU_03_13

VDDP overvoltage
rising threshold

//DDPOVRISE

5.666

5.902

6.138

P_PMU_03_14

VDDP current
limitation

/DDPILIM

500

700

900

mA

current flowing out of
the pin, Voor = OV

P_PMU_03_16

VDDP current
limitation filter
time

tvDDPILIMFT

us

1)

P_PMU_03_17

VDDP
overtemperature
threshold

TjvDDPOTSHD

180

190

200

°C

P_PMU_03_18

VDDP ripple
rejection

PSRRvooe

40

dB

V@10 ... 20 KHz;
@0.5Vpp; 6V =Vs=<
28V; Ippprem = 85mMA;
VDDP regulator in high
current mode

P_PMU_03_20

Required VDDP
output buffer
capacitance

Cvopp

0.57

4.4

uF

YESR<0.1Q; the
specified capacitor
value is avalue
including tolerances

P_PMU_03_22

Datasheet, Z8F80164852
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MOTIX™ TLE989x/TLE988X (In fineon
FBFBLDCRZ FHAYCAN FD 1 NFETHIIE 4128
K24 VDDP EFIAINE (£8)

Vs=55VE 28V, 04k23fF:. T,=-40°C E +175°C, 14Rka8MF: T,=-40°C E +150°C, FrEEBEAEXFiEi,
IEFERNSIBIRVERR (BRIESHIHER)

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

Buffer Capacitance | Cvcan 1 - 3.83 |uF |YTotal capacitance of |P_PMU_03_23
on CAN transceiver Cvoop1, Cvpor2 and
supply to counter Cveanshall not exceed
EMI 4.4uF in order to

ensure startup time

within specification.

The specified

capacitor valueis a

value including

tolerances
VDDP_REG current |/vDDPREGLCM1 - - 29 pA |YLow-CurrentMode |PH_PMU_03_24
consumption@LCM 1; IDDPLCM1 =60 pA; -
1, adaptive on or off 40°C<T,<85°C
VDDP_REG current | /VDDPREGLCM2 - - 39 uA  |YLow-Current Mode |PH_PMU_03_42
consumption@LCM 2; IDDPLCM1 =60 pA; -
2, adaptive on or off 40°C<T,<85°C
VDDP output V/DDPSHORT 4,75 5.0 525 |V 170mA<Ippp<240mA PH_PMU_03_30
voltage@short
circuit on CAN,
High Current Mode
(HCM)
VDDP output V/bDPLCMN 4.9 - 5.15 Y 1uAs</ppor</pppLcMi2@ma |PH_PMU_03_32
voltage including X
line and load
regulation@Low
Current Mode
(LCM)
VDDP output drop | Vboporor 0 - 450 mV | lbpp=125mA; Vs=3.0V PH_PMU_03_37
1) BFREIESMR, HIgHEE,
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5.3.2.3 VDDC 454
%25 VDDCE BB S

Vs=55VE 28V, 04ke3fF: T,=-40°C E+175°C, 14ka3fF: T,=-40°C E +150°C, FiEEB[EMEF T,
IEEGRNG IRV (BRIESHIWER)

Parameter

Symbol

Values

Min.

Typ.

Max.

Unit

Note or
Test Condition

Number

VDDC output
voltage including
line and load
regulationin HCM
and LCM

/bpc

1.47

1.5

1.56

all parameters within
specification limits;
IDDC <= 60mA

P_PMU_04_01

VDDC output
voltage in LCMN or
LCMA mode

V/bbcLem

0.88

0.9

0.97

No external load; MCU
in stop mode; 2.6 <
VDDP <55V

P_PMU_04_02

VDDC output
current @ High
Current Mode
(HCM)

IpbcHeM

60

mA

Yonly used as
internal core supply
and supply of internal
analog modules

P_PMU_04_03

VDDC output
current @ Low
Current Mode
(LCMN and LCMA)

IpbcLem

2.5

mA

Yonly used as
internal core supply
and supply of internal
analog modules

P_PMU_04_04

VDDC undervoltage
falling threshold

\/bDCUVFALL

1.2

1.25

13

P_PMU_04_05

VDDC undervoltage
rising threshold

//DDCUVRISE

1.23

1.28

1.33

P_PMU_04_06

VDDC undervoltage
filter time (analog)

tvDDCUVFT

0.85

us

P_PMU_04_08

VDDC undervoltage
warning falling
threshold

\/bDCUVWFALL

1.317

1.372

1.427

P_PMU_04_09

VDDC undervoltage
warning rising
threshold

|/bDCUVWRISE

1.349

1.405

1.461

P_PMU_04_10

VDDC undervoltage
warning filter time

tvDDCUVWFT

27

32

37

us

P_PMU_04_11

VDDC overvoltage
falling threshold

/bDCOVFALL

1.62

1.69

1.76

P_PMU_04_12

VDDC overvoltage
rising threshold

/bbCOVRISE

1.65

1.72

1.79

P_PMU_04_13

VDDC overvoltage
filter time

tvDDCOVFT

us

P_PMU_04_14

VDDC overcurrent
falling threshold

IpDCOCFALL

70

90

120

mA

P_PMU_04_15

Datasheet, Z8F80164852
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MOTIX™ TLE989x/TLE988x
FBFBLDCRZ FHAYCAN FD 1 NFETHIIE 4128

£ 25

vDDC EREBSHIE (4)

(infineon

Vs=5.5VE28V, 04k : T,=-40°C E+175°C, 14kESM4: T7,=-40°C & +150°C, Fi EEIEABRS T,
ERRAS I HIRER (RIESHEIRA)

Parameter Symbol Values Unit | Note or Number

Min. |Typ. |Max. Test Condition
VDDC overcurrent | /pbcocrise 80 100 130 mA P_PMU_04_16
rising threshold
VDDC overcurrent | tvbbcocrr 27 32 37 ps |V P_PMU_04_17
filter time
VDDC current IvopciLim 110 |- 180 mA |Ycurrent flowingout |P_PMU_04_19
limitation of the pin, Vopc =0V
Required VDDC Cvbbc 0.57 |- 2 uF  |YESR<0.1Q;the P_PMU_04_21
output buffer specified capacitor
capacitance value is a value

including tolerances

VDDC_REG current |/VDDCREGLCMAON |- - 23 HA |Y-40°C<T,<85°C PH_PMU_04_23
consumption@LCM
, adaptive on
VDDC under- /bbcuvoverALL 762 793 825 mV | Vs>3V PH_PMU_04_24
voltage falling
threshold 0.9V
mode
VDDC under- 1/DDCUVOVIRISE 792 823 855 mV | V>3V PH_PMU_04_25
voltage rising
threshold 0.9V
mode
VDDC_REG current |/VDDCREGLCMAOFF |- - 20 HA |Y-40°C<T,<85°C PH_PMU_04_31
consumption@LCM
, adaptive off
1) EREITEFMR, HIgITHEE,
5.3.2.4 VDDEXT ¥4
=26 VDDEXTE BB SHE

Vs=55VE28V, 04k : T,=-40°C E+175°C, 14&ESMH: T7,=-40°C E +150°C, Fig EEIEABRS FiEit,
IERRAS I HIRER (RIESHEIRA)

Parameter Symbol Values Unit | Note or Number

External Sensor V/DDEXTILIM 4.9 5 5.1 v lopext<20mA P_PMU_05_14
Supply Regulator

output voltage

External Sensor VDDEXTTLIM 4.9 5 5.1 Vv Iopext=40mA,; - P_PMU_05_15
Supply Regulator 40°C=T,=150°C

output voltage
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MOTIX™ TLE989x/TLE988x
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o~ _.
(Infineon
x26 VDDEXTERESMIE (48)

Vs=5.5VE28V, 04&2e: T,=-40°C E+175°C, 14kESM4: T7,=-40°C E +150°C, Fifg EEIEABRS T,
IERRAS I HIRER (RIESHEIRA)

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

External Sensor VDDEXT 4.8 5 5.2 v -40°C<T,=175°C P_PMU_05_01
Supply Regulator
output voltage
VDDEXT voltage V/DDEXTDROP 0 50 300 mV | OmMA</ppext<20mA; P_PMU_05_02
drop with respect 3V=Vs<5V
to Vs
VDDEXT output IpDEXT 0 - 40 mA |? P_PMU_05_03
current
VDDEXT load V/DDEXTLOR -100 |- 10 mV |V OmAs/opexr<40mA  |P_PMU_05_16
regulation
VDDEXT dynamic  |Vobextor ow  [-130 |- 50 mV | looexr jumping from  |P_PMU_05_17
load regulation O0mA to 40mA and

from 40mA to OmA

with Al/At=40mA/us
VDDEXT line VODEXTLIR 60 |- 60 mV | " 0mA</opexr<40mA  |P_PMU_05_18
regulation
VDDEXT dynamic | VobextLR DY [-500 |- 500 mV |YVsjumping from 5.5V |P_PMU_05_19
line regulation to 18V and from 18V to

5.5V with AV/At=5V/us
VDDEXT output RVDDEXT_DISCHG |16 20 24 kQ | hopexr=0.2mA, MCU in |P_PMU_05_20
discharge active state,
resistance VDDEXT_CTRL=[00000

000]h
VDDEXT VbDEXTUV 1.55 1.9 2.1 Vv P_PMU_05_04
undervoltage
shutdown
threshold
VDDEXT tVDDEXTUVFT 6 8 10 ps | P_PMU_05_05
undervoltage filter
time
VDDEXT current IDDEXTILIM 100 |250 |380 |mA [Ycurrentflowingout |P_PMU_05_06
limitation of the pin, Vopexr=0V
VDDEXT TivopextotsHp | 180 200 215 °C 1 P_PMU_05_07
overtemperature
threshold
VDDEXT tVDDEXTOTFT 8 10 12 TR P_PMU_05_08
overtemperature
filter time
Datasheet, Z8F80164852 45 Rev. 1.1
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FBFBLDCRZ FHAYCAN FD 1 NFETHIIE 4128
* 26 VDDEXTE REBSHE (42

Vs=55VE 28V, 04kesfF: T,=-40°C E+175°C, 14ka3fF: T,=-40°C E +150°C, FiEEB[EMEF T,
IEEGRANG BV (BRIESHIER)

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

VDDEXT ripple PSRRVDDEXT1 50 - - dB |[Y @0mAs<lload<20mA; [P_PMU_05_09
rejection 1 @2Vpp @Vs=13.5V @

OkHz<f<1kHz
VDDEXT ripple PSRRvbpExT2 |38 - - dB |"@2Vpp @Vs=13.5V; |P_PMU_05_10
rejection 2 @1kHz=f<10kHz
VDDEXT ripple PSRRVDDEXT |26 - - dB |”@0.5Vpp P_PMU_05_11
rejection 3 @Vs=13.5V;

@10kHz=f<20kHz
Required VDDEXT | Cvbpext 0.43 |- 2 uF |YESR<0.10;the P_PMU_05_13
output buffer specified capacitor
capacitance value is avalue

including tolerances

1) BREIEFNE, HIRIHEE,
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MOTIX™ TLE989x/TLE988X (In fineon
FAFBLDCZ AR CAN FD F1 NFETTH{=H128

5.3.3 By $h 2 4 38

5.3.3.1 FEHAEIFYE

rK 27 FE VS FhALAE

Vs=55VE 28V, 04kesfF: T,=-40°C E+175°C, 14ka3fF: T,=-40°C E +150°C, FiEEB[EMEF T,
IEERNG IR (PRIESHIHER)

Parameter Symbol Values Unit | Note or Number

Min. |Typ. |Max. Test Condition
Master clock fmcLk 17 20 23 MHz P_PMU_06_01
frequency
Master clock tMCLKRDY 0.8 1 1.2 us | P_PMU_06_03
settling time
Master clock failure | tmcLkwpert 20 30 40 us |YTimingis referedto |P_PMU_06_04
detection time REFCLK

1) ERLEIEFNR, HIgHHEE,

5.3.3.2 HTEEENFH

®28 REEENHAE

Vs=55VE 28V, 04k23fF: T,=-40°C E+175°C, 14ka8fF: T,=-40°C E +150°C, FiEEB[EMEF T,
IEERNG IR (PBRIESHIHER)

Parameter Symbol Values Unit | Note or Number
Safe reference fSAFERCLK 85 100 115 kHz P_PMU_07_01

clock frequency

Safe reference tSAFERCLKRDY 40 50 60 s 1 P_PMU_07_03
clock settling time

1) BREIEFNE, HIRIHEE,
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FAFBLDCZ AR CAN FD F1 NFETTH{=H128

5.3.4 R NSt AL |

=29 RHERESEH
Vs=55VE 28V, 04kesfF: T,=-40°C E+175°C, 14ka3fF: T,=-40°C E +150°C, FiEEB[EMEFI T,
IEERNG IR (PBRIESHIHER)

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

Reset pin input Trilt_RESET 80 100 |120 us  |Filter time starts when|{P_PMU_11_01
filter time the configurable

blanking/blind time

expired
MONXx wake source |tMONx_FT 272 |32 36.8 VLS YTwo values P_PMU_08_01
filter time configurable
Port0.x wake tPORTO_x 27.2 |32 36.8 |us 1 P_PMU_08_02
source filter time
Portl.x wake tPORT1_x 27.2 |32 36.8 |us b P_PMU_08_03
source filter time
Port2.x wake tPORT2 x 272 (32 [36.8 |ps |V P_PMU_08_04
source filter time
Fail-Safe Sleep tvDDPUVTO 0.8 1 1.2 ms |? P_PMU_08_05
VDDP_TMOUT
trigger timeout
Fail-Safe Sleep tvbbcuvTo 400 500 |600 TR P_PMU_08_06
VDDC_TMOUT
trigger timeout
Fail-Safe Sleep tLOSSFSYSFT 27.2 |32 36.8 us 1 P_PMU_08_07
SYSTEM_CLK_WDG
_FAIL
Fail-Safe Sleep tsvsoTFT 27.2 |32 36.8 |us |V P_PMU_08_08
SYSTEM_OT filter
time
Fail-Safe Sleep tFSWDTFT 27.2 |32 36.8 |us |V P_PMU_08_09
SAFE_WDT _FAIL

1) ERLEIEFNR, HIgHHEE,
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MOTIX™ TLE989x/TLE988X (In fineon
FAFBLDCZ AR CAN FD F1 NFETTH{=H128

5.3.5 FR S BER 2

% 30 St e ER 2N
Vs=55VE 28V, 04k23fF: T,=-40°C E +175°C, 14ka3fF: T,=-40°C E +150°C, FiEEB[EMEF T,
IEERNG IR (PBRIESHIHER)

Parameter Symbol Values Unit | Note or Number

Min. |Typ. |Max. Test Condition
Fail safe output low | Vro,L - 0.6 1 v lro<4mA P_PMU_10_01
voltage
Fail Safe input IFo,Lk - - 2 MA | Veo<28V P_PMU_10_02
leakage current
Fail-safe input VFith 2 3 3.8 v P_PMU_10_03
threshold voltage
Fail safe input VFith,hys 0.1 - 0.7 v P_PMU_10_04
threshold
hysteresis
Fail-safe input filter | triitt 6 8 10 TR P_PMU_10_05
time
Fail-safe input pull- | RFi,pu 30 40 50 kQ |YSwitchable resistor |P_PMU_10_06
up resistor to Vs

1) EFEIEFNR, HIgHHEE,
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5.3.6 EFNEE

&31 S AE R B B RS

Vs=55VE 28V, 04k2sfF: T,=-40°C E+175°C, 14ka3fF: T,=-40°C E +150°C, FiE EB[EMEF T,
IEERNG IR (PBRIESHIHER)

Parameter Symbol Values Unit | Note or Number
Min. |Typ. |Max. Test Condition
PMU Failsafe /PMUFSSLEEP - - 10 MA 1’Only PH_PMU_10_01
Analog current VMON_SUP_REF and
consumptionin VMSUP_MON active; -
sleep mode 40°C<T;<85°C

1) BREIEFNE, HIRIHEE,

%32 VAREF Y5 3038

Vs=55VZE 28V, 0£&83M: T,=-40°C E +175°C, 14RE3{4: T,=-40°C E +150°C, Fi B[RS FiEit,
EARNS BBV (BRIESEWER)

Parameter Symbol Values Unit | Note or Number

Min. |Typ. |Max. Test Condition
VAREF over-voltage | VareFovRrIsE 5.4 5.63 |5.85 |V PH_PMU_11_02
rising threshold
VAREF over- V/AREFOVHST - 100 - mv |V PH_PMU_11_03
voltage threshold
hysteresis

1) ERLEIEFNR, HIgHHEE,
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6 Azl BT (scu)

6.1 IhaEstR

AT (scu) BE&LUTINEE:

v EEARENMRS TSNS, KIMRENNHEER, XILETEAAESEREY, HeeEnsh
BN PERHRIER L 2IT1T

v EEHA. RN, TIRARSKESUAHTIERE, KIMRFNIMNGEE, SCURIERAHIM™E
BRI, XETER D IMEUAREN RS

v BHERFR EIEREBGOELE NVIC, LUK DMA IEREBH D EZLE DMA IEIRAVIRERTE SCU AEP5T
FXRY

6.2 EE

;j CLKOUT
XTALI
System clock control CPU_CL To
XTALO Periphera Peripherals
clocks
Supply >
From < Master clockl Peripheral and operation mode STOP/SLEEE To
management PM
PMU Resets g requests U
—>
Interrupt Exceptions
From P IRQ[31:0] To
Peripherals requests > Interrupt and DMA ———3% | NVIC
assignment
DMA req[7:0] To
DMA
SCU_BlockDiagram.vsdx
El10 SCUEE
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6.3 SCUBS 4514

6.3.1 =57 28 PLL 4551
TRINETRERFIRZSSMEMPLLNENESR (EC) -

*33 HP_CLK {R%38 (Sscu BJshiztl)

Vs=5.5VE28V, 04&2e . T,=-40°C E+175°C, 14&ESM4: T7,=-40°C & +150°C, Fig EEIEABRS FiEit,
EEGANG IR R (PBRIESEIRER)

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

HP_CLK frequency |fup 78.4 |80 81.6 |MHz |Thisis the fup P_SCU_02_02
range frequency range over

all operating

conditions
HP_CLK short term | fupst -0.4% |- 0.4% |MHz |frequency deviation of| P_SCU_02_03
frequency fup within 100 ms, incl.
deviation VDDC variation

(VDDCmin and
VDDCmax) and
temperature variation

of 30K
HP_CLK Start-up  |tupup - - 1 us |V from powersupply |P_SCU_02_04
time stable

1) EFEIEFNR, HIgHHEE,

xR 34 PLLO

Vs=55VE 28V, 04kesfF: T,=-40°C E+175°C, 14ka3fF: T,=-40°C E +150°C, FiEEB[EMEFI T,
IEEGRNG IRV (BRIESHIWER)

Parameter Symbol Values Unit | Note or Number

Min. |Typ. |Max. Test Condition
VCO reference frero 0.8 |1 1.27 |[MHz |Vfref0=fin0/PDIVO  |P_SCU_03_01
frequency range
VCO frequency fucoo 48 - 160 |MHz |V P_SCU_03_02
(tuning) range
Input frequency fino 4 - 40 MHz |V P_SCU_03_03
range
Output frequency | frLLo 5 - 80 MHz |Y P_SCU_03_04
range
Free-running fucofreeo 10 215 |45 MHz |V P_SCU_03_05
frequency
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%34 PLLO (%£%)

Vs=55VE 28V, 04kasfF: T,=-40°C E+175°C, 14ka3fF: T,=-40°C E +150°C, FiE EB[EMEF T,
IEERNG IR (BRIESHIHER)

Parameter Symbol Values Unit | Note or Number
Min. |Typ. |Max. Test Condition
Accumulated jitter | tjacco -5 - 5 ns [Yaccumulated over |P_SCU_03_06
with external 300 cycles;
oscillator @fpL0=60 MHz,

NDIV =120, PDIV=2;
fxraL=16 MHz
Lock-in time tLo - - 260 us |[Yfrom enabletill lock |P_SCU_03_07
1) BEREIEFNK, EIgIHEE.

&35 PLL1

Vs=55VZE 28V, 0£&83: T,=-40°C E+175°C, 14RE:{: T,=-40°C E +150°C, Fi B[RS FiEit,
IEEGRANG BV (BRIESHIWER)

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

VCO reference freF1 0.8 1 1.27 |MHz |Yfrefl =fin1/PDIV1 P_SCU_04_01
frequency range
VCO frequency fuco1 48 - 160 |MHz |V P_SCU_04_02
(tuning) range
Input frequency fin1 4 - 40 MHz | P_SCU_04_03
range
Output frequency | feLLt 5 - 80 MHz |V P_SCU_04_04
range
Free-running Acofreel 10 21.5 |45 MHz |V P_SCU_04_05
frequency
Accumulated jitter |tjacct -5 - 5 ns |Yaccumulatedover |P_SCU 04 06
with external 300 cycles;
oscillator @fpL1=80 MHz,

NDIV =160, PDIV = 2;

fxraL=16 MHz
Lock-in time tL - - 260 |us |Yfromenabletilllock |P_SCU_04_07

1) EFLEIEFNR, HIgHHEE,

%36 BERE
Vs=5.5VE28V, 04k : T,=-40°C E+175°C, 14KESM4: T7,=-40°C & +150°C, Fifg EEIEABRS FiEit,
EFRAS I HIRER (FRIESHIEA)

Parameter Symbol Values Unit | Note or Number
Min. |Typ. |Max. Test Condition
PLLx active current |/DDp. - - 1 mA |Y@ fr.=20to 80 MHz |P_SCU_05_01
1) BRESESN, HigIHEE.
Datasheet, Z8F80164852 53 Rev. 1.1

2023-06-19



o~ _.
MOTIX™ TLE989x/TLE988X (In fineon
FAFBLDCZ AR CAN FD F1 NFETTH{=H128

6.3.2 SMERBTEhAFE (XTALL. XTAL2)

37 TEEE
Vs=55VE 28V, 04kesfF: T,=-40°C E+175°C, 14ka3fF: T,=-40°C E +150°C, FiEEB[EMEFI T,
IEERNG IR (PBRIESHIHER)

Parameter Symbol Values Unit | Note or Number

Min. |Typ. |Max. Test Condition
Input voltage range | Vixi 02 |- 1.7 |v Y P_SCU_06_01
for signal on XTALI
Input amplitude on | Vaxi 0.6 - - Vv Y Peak-to-peak P_SCU_06_02
XTALI voltage
XTALI input current | fiL -20 - 20 HA [PV OV<Vin<Vbbc P_SCU_06_03
Digital oscillator | fxtaul 4 - 40 MHz |? Y on XTALI P_SCU_06_04
input frequency
Analog oscillator | fxta 4 - 16 MHz | connected to P_SCU_06_05
input frequency XTALI/XTALO
XTALI high time t 6 - - ns |Ythisis asystem P_SCU_06_06

requirement and must
be ensured by
application

XTALI low time ts 6 - - ns |Ythisis asystem P_SCU_06_07
requirement and must
be ensured by
application

XTALI rise time ts - - 8 ns |Ythisis asystem P_SCU_06_08
requirement and must
be ensured by
application; 10% to
90%

XTALI fall time ts - - 8 ns |Ythisis asystem P_SCU_06_09
requirement and must
be ensured by
application; 90% to

10%
1) REFEF~MER, BHiIgIHEE,
2) BF 24MHz FEXFIRH (BIZEF 728 SCU_XTAL_CTRL) o
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7 Rz HI2ZE T (MCU)

7.1 IhaERA
MCU (RizhIgs&R4t) A&ELUTINEE:
»  Arm®Cortex®-M3 403223
— Arm® Cortex® M3 RIS N#%Z
- Arm® RETERTES (SYSTICK)
- BREMEFHIEEIE (NVIC)
- Arm® CoreSight™ &1l 8275 (SW-DP)
v EIRFiE237518] (DMA)
v FERS
- FEFZKRMFMERRERF (FLASHO)
- EBKRMFMHERET (FLASHL)
- T2 SRAMTZ#SE (PSRAM)
- HIESRAMTZ#E2E (DSRAM)
- RixTFfiEZE (ROM)
v ZRERGIER
- BEIEFEEIERD
—- AHBWZEFR
v TEfESRIARNEE (MAC)
- TFEfESRRP
- {BEREHHIM XA S
- Eff
v IMEAEER (PBAO/)
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Infineon

7.2 EE
11 BR T T HIgs B o F R A TNE R,

Debug |
Interface - Arm®
Cortex®-M3 DMA FLASH1 FLASHO DSRAM PSRAM ROM
Interrupts —— Processor
—— _
NI
5 8| ¢ Cache
[ O O
D master @ o =
B Memory Access Control

Multilayer Bus Matrix

I

PBAO

1

PBA1

|
1

|
1

Peripherals 0

Peripherals 1

E11 MCUIEE
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7.3 BESRYANESH

7.3.1 FLASHO 1 FLASH1 BY4514
KENBTHRADNRNFERNESH (BEEEBX) -

+® 38 N

Vs=5.5VE28V, 04&2e . T,=-40°C E+175°C, 14&ESM4: T7,=-40°C & +150°C, Fig EEIEABRS FiEit,
EEGANG IR R (PBRIESEIRER)

Parameter Symbol Values Unit | Note or Number
Min. |Typ. |Max. Test Condition
Read time tread_ac - - 75 ns |Read accessestothe |[P_NVM_01_01
flash module which is
under

write/erase/verify
operation is not
allowed; 3V=<V=<28V

Programming time |trr - 3 3.5 ms | 3V<V=28V P_NVM_01_02
per 128 Byte page
Programming time | trr_Fw - - 4 ms | 3V<V=28V P_NVM_01_03
per 128 Byte page

incl. Firmware
routine runtime for
program operation

Erase time per ter - 4 4.5 ms | 3VsV=<28V P_NVM_01_04
sector/page
Erase time per tER_FW - - 5 ms | 3VsV=<28V P_NVM_01_05

sector/page incl.
Firmware routine
runtime for erase

operation

Data retention time | treT 20 - - year | @Ner P_NVM_01_06
s

Data retention time | trReT_strg 50 - - year |V? @Ne; T=30°C P_NVM_01_07

for device storage s

Flash endurance for| Ner_high 30 - - kcyc | Valid for FLASHO P_NVM_01_08

page within user les

sectors for FLASHO

Flash erase Nsec 10 - - cycl |Data retention time 20| P_NVM_01_09

endurance for es |years; T=25°C

security pages

Drain disturb limit | Nop 32 - - keyc | P_NVM_01_10
les
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%38 AR (80)
Vs=55VE 28V, 04kesfF: T,=-40°C E+175°C, 14ka3fF: T,=-40°C E +150°C, FiE EB[EMEF T,
IEERNG IR (BRIESHIHER)

Parameter Symbol Values Unit | Note or Number
Min. |Typ. |Max. Test Condition
Flash endurance Ner 1 - - kcyc [Valid for FLASHO and |P_NVM_01_11
for page within les |FLASH1
user sectors for
FLASHO/1
Data retention time | tRET_short 5 - - year | @NER_high P_NVM_01_12
for high endurance S

1) ETFEGMIRERIMESL,

2) REZSEFMIK, HIZIHEE,

3) LEBERH T ERNZMEBXPHNREILET (BH) SENERT, ZBXREESEZRENRE. 1
RREFERAFEER, WERRIRILMES, TEENBXIZR/REZERIAR, FBILRE. XTFEHIER
X, &AL EEPROM A EEHFlIiZ= B IBILRE;, WFHABHBX (R EEPROM (FE) HFL&IERR, BN
RATETREBRIT, ZIRERTF BRI R4 588 NVMBRNG R4 Hthfih & RIFT.
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8 RAEBI JAENES (SYSWDT)

8.1 THEEMER

AAEIAERNEE (SYSWDT) BTF MCU F&HES. MR MCU FRAETMERN BIARSGEILIE, SYSWDT
REBZFRF. Alt, NRRERKFEMRERBREENREIRET, ZVHRRASREZTE
M HPIRES

SYSWDT $={H# LA T IhgE:

¢+ 16fUBEOEIBHERNSS

« H4RIEEI EABNEO

o ENERINGRER

o BTIREEHRIIRE i

8.2 EE

SYSWDT

8-bit reload value

SYSWDTCON.
WDTRS SYSWDTREL.WDTREL

»V
clear
Y

CPU_CLK I: 8-bit up counter N 8-bit up counter
[ SYSWDT.WDT[7:0] ] [SYSWDT.WDT[IS:S]]
¢ u ‘overflow
[ SYSWDTCON. M SYSWDTCON. ] NMISR.NMIWDT To
WDTEN WDTIN Overflow and boundary control WOTPR (EXCEPT [-14]) NVIC
SYSWDTCON. SYSWDTWINB.
WDTBEN WDTWINB ——————»| |[SCU_WDT_TIMEOUT ( To
(reset request) PMU

SYSWDT_FunctionalBlock.vsd

& 12 SYSWDT EE]
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9 BART A SR (UARTO/1)

9.1 THEEMER
UARTO/1 IR T — N2 WM T EFWAEE, BIERIURAMNFEITREMZER, EINERFRKRE I (1
F1) , BRI, EMERSFESPIRBSTARERNFTZE, eI UFGREREEFT. B4
REEANFHERERN, B FHNRBIZE, BAR—PMFHREER, BITHONZEENL
XETF AL R INEE 1228 (SFR) TXBUF Al RXBUF #1Ti/1Rl, @ TXBUF S NEIES N K IXE 1728,
TIREY RXBUF M= i8] — 38 B3 ST AV 77 28
UARTO/1 R LA INRE:
v EWIRSER
- 8fisk 9 fu¥kiEm, LSB sk
- BEEHATIRFE
v BIRER (1FT)
v RRES (1FW)
v ZRMBERERE
v BUBUWCASTRLEY BT fil & FhitT
v ORBFEREREFTE/ NI, AIFESMIRER, I409.6 kBaud, 19.2kBaud, 115.2kBaud, 125
kBaud, 250 kBaud, 500 kBaud, 2 MBaud

v BTFEEFTHRS FENESEE

v TXEE T

v LINZHF: EREETNEE, BT5 LN RSERS

EREERT, FEYRUTE—IERMEL : /8 TXBUF fEN BIrSERiEmisS. BNRIA(I,
SIMBEMS. BINEFEERIHITRIZIRE, SIFUREREAL (REN) R 1H, ZWTHEESBRRNRELS
(IR AR AR B R

LA E e, BOFREPETIER, XYRAYRBIERITE D IR TIERI, WRAFERBITHERT
(BRERfTHRETRBAY) , TIH R A BT3RO TR,
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Infineon

9.2 EE
UART
RI Module
Tl TXDx
scu GPIO 4_’[] POX
Interrupt | ERRSYN
Control [~ Interrupt LIN Break/ 4_»[] P1.x
- EOFSYN Control Sync Detection
RXDx ] P
Inter-
scu f connection
UART_CLK
Clock - Baud Rate /0 and Start RXDO
Control Generator Control
<« can
TXEVxX CAN TRX
SCU
Peripheral UART_DIS 4—>| | CANL
Management
[ 13 UARTIEE]
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10

=R [ED R1TIEO(SSCo/1)

10.1 IhEEHE R

=
=l

EEBITED O (SSC) ZFENIMF NI HITRT &S,

SSCO/1 R LA T Ih8E:

EFRAFMMERIEIT

v EWIHFNTIET

EAMAIIE U+

RIBHBIBIET

o PIYRIZERUE: 2 F 641U

v ARSI R/VERL (LSB) SRERAB AL (MSB) FeiB (i
v ARAERYEMRIYE: BANSHNEREBREXEBETRE

v EIYRAERYE/ERIEAROL0 AU AT A S A T EIERS (i
AIRAFER, &m 15MBaud (MIRT) , 30MBaud (FEER)
Figk (EN), EE1...4 DM

R (M)

RABITIMEREEO (SP))

HT 4 Ak

v REIBTIREHHT

v EIRERERETRYRBT

v SEIRSMRET (BRI B OREER. FWEEIR)
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10.2 EE

SSC0/1

General configuration

Baud-rate Master & slave

Input selection
P generator mode

Receive and transmit configuration

Single & continues

Data format Chip select transfer

Receive and transmit engine

Transmit Shift register Error

START[D:A] start 2-64 Bit detection

Event generation

Status Interrupt and DMA request

SSC_FuncBD.vsdx

& 14 sSCIEE]
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10.3 SSCO/1EE S 4514

10.3.1 SSC R4

%39 ssC FEANF (ZITIEFMHRESE], CL=50pF)

Vs=55VE 28V, 04k23fF: T,=-40°C E+175°C, 14ka3fF: T,=-40°C E +150°C, FiE EB[EMEF T,
IEERNG IR (PRIESHIHER)

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

SCLK clock period | to 2 *Tssc |- - 12 Yppp>2.7V P_SSC_01_01
MTSR delay from |t 10 - - ns |?Voop>2.7V P_SSC_01_02
SCLK

MRST setup to t 10 - - ns |2 Voor>2.7V P_SSC_01_03
SCLK

MRST hold from |t 15 - - ns |? Voor>2.7V P_SSC_01_04
SCLK

1) Tsscmin=Tcpu= 1/fcpu.
Hfcru=20MHz, Mto=100ns. TeruACPUBTEFERA, LEIN, FREE EBAMNGLIRERS,

2) REFEFNH, HIRIHERE,

b

1) This timing is based on the following setup: CON.PH = CON.PO = 0.

SSC_Tmg1

& 15 ssc TEANFF
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11 CANIZHI2E (MultiCAN+)

11.1 IhEEHE R

MultiCAN+ 32 RTE CAN #3E CAN FD 1S011898-1 (JE ISO CAN FD #& {40 ISO CAN FD) BY@{E3EM, 1£%
4 CAN (1SO 11898-1:2003(E) #RZ\F0/8, CAN FD &3X 2 MBaud $UEEE, BURTFIMRMT =) PiEts
iX 1 Mbit/s BO&E(E.

TLE989x/TLE988x BN MultiCAN+ FH 1 MEIRLARY (BIMultiCAN B11MNCANTI ) , KRIDBRITEEEO.
FRET 39524 CAN FD, =1 CAN Fu@idm-N5If) (TXD A RXD) #1Ti@{E. AT TXD # RXD HI2§
HFis O U EARNRHINEERP EMEE, AERSMIREORESEN, LUHERRNAHRINRIE

FEXo

MultiCAN+ B2& 1 MRITIBIER CAN T, BHEZ CAN IhEE, Beif @M XIhRESIREIENIZIZN. =
NCANTI R AT BUR A & X B A 1LUARIR T BUAR AL AR BB 20 (UARIRTF B B Ml

FRiB CAN TIRHEE 32 NEEXNRHNAHE L. SMROCIRAURRDEL —NCANT R, BRTEN
AN LEMPYEFEREEIN, HEXNREATUASERE CAN TR ZEIMEZEMXHIZE FIFO &R,

HEXNRUBERITZAAR, RS CAN TREEBCHEENRTIR, CAN TTRUGHURNEZE
ANEEZTRESCIRIIRNIRX R P, BRKER TR RIIERNIR . —MERAN. 5L
IXEhEY TSR BFITPRE IROCT R TR IE(E,

CAN 5 S INIIE TR BIRIRET S (fon ), TEFEZECAN (1SO 11898-1:2003(E) iR\, F ol RiIZEIB(E MIEER T IX

1 Mbit/s, 1E CAN FD {2\ FRIZRIEEIA 2 MBaud, FMNEREOIYL 358 —FJ4EURFN &% 5 | ERE R CAN
RE=1S

MultiCAN + B& LI IhgE:
v A 1S0 11898 # SAE J 1939 fk
v THEEAREIBIREZMIE CANFD (JE1SO CAN FD #8Z0F1 1ISO CAN FD) BY CAN, B& 64 NMIEFET
+ 1R#E 150 11898-1:2003(E) 7E1E4E CAN R\ FIB1TEY, EUBEHIEREIA 1 Mbit/s
» TECANFD &R TFIiE1TRY, Z#F=I1A 2 MBaudo
v XRRDNMRRE U
o RIEMRBANE S ERIEHIFIEIRGEINEE
o (BENMIITERES RINXT S CAN T VS LR CAN B (I 0 SRS RGN
o SEEECAN RERTHEE: —4H 32 MRIGIR eI RMEHTECE
- EEEAREFZEBIR
- RERIEASE 11 15K 29 (RIS RFRIM
- BT AR AR B B E T TIR B
- BEEEREEEUE
v BRIRZIHIE
- MR REPECEIMIIAVEIRIERD, FTImEE\EIEN
- SHEXNRENGEAUZWRAN. Wy B, HERNERIRESHT Rl
- JHEXNRABRARMTEETHITHHE, UWEEFRSEI
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— 1R CAN 2 MhE N, EIRIEMIFRIAFT. IDE (A0 RTR ASRIERMAEMAVIR, HATIREIR
XEFIRPHHF H#HITIRE
v B4k CAN T IhRE
- PBERXAEREINENBENERLT, NELEREHTRIE
- AEBEIFME AT A&
- TRNHIEERAIERY, BERSRmEiEEK
- FMNESUE B Z RN AR R/NER
v BERIRIRINEE
- FALUSFHENWRRASIENR, WEEEA/NWFFOHEBERX, HA/MUZHEBIRZEEH
v BRIIEEE
- SHEXRLW AR AR
- HENZRRZAFEA8INTIR
- BIREHAEEMANEHTT, BMEE CAN TRIEEETHEHE ARG
- — P IpEER AN, EFHSmMyIREHISRMAREEYIREMNVAR, HARIIRN—HM
- SHEFIFO BTFHIREM, 12 CANBITHAEI TR AREE KX/
v BT IE
- REEE BT Rl
- HEMERA D FIRREED 3 ZhmEETNEE—F
- HEEREBNAREESI—1TAN. 875 256 NMBRUNFFSRFTERA

11.2 EE

Baud CAN Controller
au .
MultiCAN+
fASYN_CLK Rate | fean -
Clock
Block .
Pin x.y
fSYN_CLK Clock fc|_cL R ’ D
Control » <+«
GPIO j
Message
Object . ——»[
Linked
AHB Buffer [, List «—0O
Control
m
Objects
A A
DMA |« Y \ Y ___TXDC CAN  [«—»[QJ CANH
CAN p{Transceiver
CAN Control Node 0 le v «—»0 CANL
NVIC [« RXDC
MultiCanPlusTLE988x9x.vsd
& 16 MultiCAN+ HEE]
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12 CANWT R3S (CANTRX)

12.1 THEEMER
ZCANIZ 28 (CANTRX) fFHISO 11898-2:2016 (HiFITHISBE/FEHM (CAN) FE) HYIERER, A~
CANZRELSCANTIYIZEHIZE (MultiCAN+) ZiElRET —MEO.
CANTRX BB LU IiRE:
v fFE1S011898-2:2016 R/
v IS4 H CAN M CAN FD t1E, BREIRERA 5 Mbps
v HIE CAN #£0 (v1.2) OEM BEFE K
v RIEIOANEITIEL
- XA
- EEHEX Rx Tx)
- {UERBHER (Rx-only)
- RIFEEITHVREERAR T, MREERYIE]: BARYE<100 us, MEEERETCIRG
v 5z EMpEO:

- MultiCAN+ TMSIEHI28
— UART
- GPIO

- TEBYES GPT12 FERYES 2 (T2)
v CANRZRETH, B RIBAWEIITH.
v ISl

— CAN EBJR (VCAN) R E S5

- CANSZXiTiEny

- CANWTRSRHIN (TxD) EFEBEY
v ORRP
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SYS0_CLK
ek —
——  TXDA
D —  TXDB
- ___  TXDC

VCAN

CANH

Y A

J S I N

CANL

A

t)— —— TXDD
Y
Diagnostic

l_ and VCAN_UV
protection

GNDCAN

I+

Receiver

> rxo

/|
v

- WAKECAN

1

Event generation

Wake receiver i WUP detection
IRQS.

( )
( orsts Yustosts Y BusTois ) oTlIs ) ——T }» Iro
(_wvsts Y mxp_to_sts Y Txp_Tois ) BUS_ACTIS )

CANTRX_BD.vsdx

17 CANTRX 1EE
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FAFBLDCLZ FHAICAN FD 1 NFETHIIEHI28

12.3 CANTRXEE S 4514
12.3.1  CANTRX 4§54
x40 CAN S 1ZIN3s

Vs=5.5VE 28V, 0ResF: T,=-40°C E +175°C, 1 Kk23fF: T,=-40°C E +150°C,
Ven=4.75VE 525V, R =60Q, CANIEEIRI, PFrEBEMEXFiEM, ERBRANSIH (RIEFEHR

(infineon

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

"Dominant" Vdiff, D_range 0.9 - 8.0 V CAN Normal/Receive- |P_CAN_01_01
differential range only Mode; -

12V<Vcu(CAN)=<12V,

Vdiff=V/cANH - VcaNL
"Recessive" Vdiff, R_range -3.0 - 0.5 v CAN Normal/Receive- |P_CAN_01_02
differential range only Mode; -

12V=<Vcu(CAN)<12V,

Vdiff=V/cANH - VCANL
Common Mode CMR 12 |- 12 v oY P_CAN_01_03
Range
CANH, CANL Input | Rin 20 40 50 kQ |Recessive state; - P_CAN_01_04
Resistance 2V=VeanimsTV
Differential Input | Rin_diff 40 80 100 kQ |Recessive state; - P_CAN_01_05
Resistance 2V<Veani <7V
Input Resistance | DR -3 - 3 % |"Recessive state; P_CAN_01_06
Deviation between Veani=Veann = 5V
CANH and CANL
Input Capacitance |Cin - 20 40 pF |Y Recessive state; S2P |[P_CAN_01_07
CANH, CANL versus method @ f=10MHz
GND
Differential Input | Cin_diff - 10 (20 pF |”Recessive state; S2P |P_CAN_01_08
Capacitance method @ f=10MHz
"Dominant" Vdiff,D_range_sleep 1.15 - 8.0 \Y CAN Sleep Mode; - P_CAN_01_09
differential range, 12V<Vcu(CAN)<12V;
CAN Sleep Mode Vdifi=V/caNH - VcaNL
"Recessive" Vdiff, R_range_sleep | -3.0 - 0.4 \ CAN Sleep Mode; - P_CAN_01_10
differential range, 12V<Veu(CAN)<12V;
CAN Sleep Mode Vdifi=V/cANH - VCANL
1) BEREIEFNK, HIgITHiEE.
Datasheet, Z8F80164852 69 Rev. 1.1

2023-06-19



o~ _.
MOTIX™ TLE989x/TLE988X (In fineon
FAFBLDCZ AR CAN FD F1 NFETTH{=H128

x4 CANS &R 9138

Vs=55VE28V, 0RKIFMH: T,=-40°C E +175°C, 1 {284 T,=-40°C E +150°C,

Vew=4.75VES5.25V, R =60Q, CANIEEIRT, FrEBEMEXFiEM, IERERANSIRE (RIESER
BH)

Parameter Symbol Values Unit | Note or Number

Min. |Typ. |Max. Test Condition
CANH/CANL VCANL/H_NM 2.0 - 3.0 V CAN Normal/Receive- |P_CAN_02_01
Recessive Output only Mode; no load
Voltage
CANH/CANL VCANL/H_LP -0.1 - 0.1 Vv CAN Sleep Mode; no  |P_CAN_02_02
Recessive Output load
Voltage, CAN Sleep
Mode
CANH, CANL Vdiff_r_N -500 |- 50 mV |CAN Normal/Receive- |P_CAN_02_03
Recessive Output only Mode; no load;
Voltage Difference Vdif=VcAnH - VeanL
CANH, CANL Vadiff_r_w -200 |- 200 mV | CAN Sleep Mode; no | P_CAN_02_04
Recessive Output load; Vdit=VeanH - Veant

Voltage Difference,
CAN Sleep Mode

CANL Dominant VeanL 0.5 - 225 |V CAN Normal Mode; P_CAN_02_05
Output Voltage 50Q=R.=65Q; Vcan=5V
CANH Dominant VcANH 2.75 |- 4.5 Vv CAN Normal Mode; P_CAN_02_06
Output Voltage 50Q=R.=65Q; Vcan=5V
CANH, CANL Vdiff_d_N 1.5 - 2.5 Vv CAN Normal Mode; P_CAN_02_07
Dominant Output 500=R =650;
Voltage Difference 4,9V<Vcan<5.25V;
Vdiff=V/cANH - VAL
CANH, CANL Vdiff_d_N 1.5 - 5.0 Vv UCAN Normal Mode; |P_CAN_02_08
Dominant Output R=2240Q;
Voltage Difference 4,9V<Vcans5.25V,
(resistance during Vdiff=V/cANH - VcanL
arbitration)
CANH, CANL Vaiff_d_n 1.4 |- 33 |V |[YCANNormalMode; |P_CAN_02_09
Dominant Output 450=R.<70Q;
Voltage Difference 4.9V<Vcans5.25VY;
(extended bus load Vdifi=V/cANH - VcANL
range)
CANH, CANL output | Vdiff_slope_rd - - 70 V/us | 30% to 70% of P_CAN_02_14
voltage difference measured differential
slope, recessive to bus voltage; C,.=100pF
dominant
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(infineon

&Ra CAN B& X518 (8

Vs=55VE28V, 0RKIFMH: T,=-40°C E +175°C, 1 {28 T,=-40°C E +150°C,

Vew=4.75VE5.25V, R =60Q, CANIEEIRT, FRrEBEMEXFEM, IERERANSIRE (RIESER
BH)

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

CANH, CANL output | Vadiff_slope_dr - - 70 V/us | 70% to 30% of P_CAN_02_15
voltage difference measured differential
slope, dominant to bus voltage; C,.=100pF
recessive
Driver Symmetry | Vswm 4.5 - 5.5 v 2 CAN Normal Mode;; |P_CAN_02_10
Vsym= VcanH + VcanL Cspur=4.7nF;

50Q<R.=60Q; Vcan=5V
CANH Short Circuit |/cANHsc -115 |-80 -50 mA | CAN Normal Mode; P_CAN_02_11
Current Vean=5V; VcaNHshort=-3V
CANL Short Circuit |/caNLsc 50 80 115 mA | CAN Normal Mode; P_CAN_02_12
Current Vcan=5V; VcaNLshort=18V
Leakage Current | /cANHk/cANLIKk |- 2 5 WA | ¥ Rees=0 / 4TKQ; P_CAN_02_13

OV=Veann,1=5V; Vs=Vean

=0V

1) KREFEFMR, BIGITHEE,

2) VenEESKREMBERES T, UENESKEAHFBERETESRZHSER, HNET EARME; R,
TXD SRR R EX 1 MHz (2 MBit/s) MUAKES (50% S=LE) N

3) ReestTE (Vs/VCAN) F1 OV (GND) Zid]

x4 EhA CAN WL R 23451

Vs=55VE28V, 0RKEFMH: T,=-40°C E +175°C, 1 {28 T,=-40°C E +150°C,

Vean=4.75VE 525V, R.=60Q, CANIERIRI, FrEBEAEX T, ERBRANSIH CRIESHIR
BR)

Parameter Symbol Values Unit | Note or Number

Min. |Typ. |Max. Test Condition
Min. Dominant twakel 0.5 1.2 |18 us |”CAN Sleep Mode;  |P_CAN_03_01
Time for Bus Wake- T,=-40°C to 85°C; -
up 12V=Vcu(CAN)<12V
Wake-up Time-out, |twake2 0.8 10 ms |?YCAN Sleep Mode |P_CAN_03_02
Recessive Bus
Wake-up reaction | twu_wup - - 100 |ps [¥?¥YWake-up P_CAN_03_03
time (WUP) reaction time after a

valid WUP

Loop delay tLoop,f - 150 |255 ns |® CAN Normal Mode; |P_CAN_03_04
(recessive to C.=100pF; Crxo=15pF;
dominant) R=60Q
Loop delay tLoop,r - 150 255 |ns | CAN Normal Mode; |P_CAN_03_05
(dominant to Ci=100pF; Crxp=15pF;
recessive) R=60Q
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* 42 EI7S CAN R 33451 (40)

Vs=5.5VE 28V, 0Res: T,=-40°C E +175°C, 1 Kk23fF: T,=-40°C E +150°C,

Ven=4.75VE 525V, R =60Q, CANIEEIRI, FrEBEMEXFiEM, ERBRANSIH (RIEFEHR
BR)

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

Propagation Delay |td(),T - 90 140 ns | CAN Normal Mode; P_CAN_03_06

TXDCAN low to bus C.=100pF; Ri=60Q

dominant

Propagation Delay | td(H),T - 100 |140 ns | CAN Normal Mode; P_CAN_03_07

TXDCAN high to bus C.=100pF; R=60Q

recessive

Propagation Delay |td(L),r - 100 |140 ns | CAN Normal Mode; P_CAN_03_08

bus dominant to Ci=100pF; R=60Q

RXDCAN low

Propagation Delay |td(H)R - 100 |140 ns |CAN Normal Mode; P_CAN_03_09

bus recessive to C.=100pF; Ri=60Q

RXDCAN high

Received tbit(RXD)_2M 400 - 550 ns |CAN Normal Mode; P_CAN_03_11

Recessive bit Parameter definition

width (CAN FD up according to ISO

to 2Mbps) 11898-2; C;=100pF;

Crxo=15pF; R =60Q;
toit(Txp)=500ns

Transmitted toit(BUS)_2M 455 - 510 ns |CAN Normal Mode; P_CAN_03_12
Recessive bit width Parameter definition

(CANFDupto according to I1SO

2Mbps) 11898-2; C,=100pF;

CRXD:].Sp F, RLZGOQ,
tbit(Txp)=500Nns

Receiver timing Atrec_am 45 |- 15 ns |%CAN NormalMode; |P_CAN_03_13
symmetry (CAN FD Parameter definition
up to 2Mbps) according to ISO

11898-2; C;=100pF;
Crxo=15pF; R =60Q;
toit(Txp)=500ns

Received toit(RXD)_5M 120 - 220 ns |CAN Normal Mode; P_CAN_03_14
Recessive bit Parameter definition

width (CAN FD up according to I1SO

to 5Mbps) 11898-2; C;=100pF;

CRXD:].Sp F, RLZGOQ,
tit(rxp)=200ns
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=4 Bh# CAN IR 2451 (40)

Vs=55VE28V, 0RKEFMH: T,=-40°C E +175°C, 1 {28 T,=-40°C E +150°C,

Vew=4.75VES5.25V, R =60Q, CANIEEIRT, FrEBEMEXFEM, IERERANSIKE (RIESER
BH)

Parameter Symbol Values Unit | Note or Number
Min. |Typ. |Max. Test Condition
Transmitted toit(BUS)_5M 155 - 210 ns | CAN Normal Mode; P_CAN_03_15
Recessive bit width Parameter definition
(CANFDupto according to I1SO
5Mbps) 11898-2; C,=100pF;

CRXD:].Sp F, RLZGOQ,
toit(rxp)=200Nns

Receiver timing Atrec_5M -45 - 15 ns |%CAN Normal Mode; |P_CAN_03_16
symmetry (CAN FD Parameter definition
up to 5Mbps) according to ISO

11898-2; C;=100pF;
Crxo=15pF; R =60Q;
tbit(Txp)=200ns

CAN Transceiver tcANEN 8 12 18 us [?Y SFR"MODE" P_CAN_03_17
Enabling Time setting to first valid

transmitted dominant

bit
TXDCAN Dominant | tTxocan_To 1.6 |20 |24 |ms |?YCANNormalMode |P_CAN_03_18
Time-out
BUS Dominant tBUS_CAN_TO 20 |25 (3.0 |ms [?YCAN P_CAN_03_19
Time-out Normal/Receive-only

Mode
Time-out forbus | tsience 06 |- 1.2 |s |2V P_CAN_03_20
inactivity
Bus Bias reaction | tsias - - 250 |ps |2V P_CAN_03_21
time

1) REFESME, HIGIHEE.

2) REBRBIRHBILETE X

3) PMAERIEIT vDDC BBIE L FH 3Rtk

4) XFFWUP: BHEJMWUP E—RESHBLERNFIRITE

5) VeywRZ7E B MEFFRASIRZSHAE AR B ERIFR AT EERIBINER R, RZIFA, M TXD @ISR E 1 MHz (2
MBit/s) IS S (50% = EL) #H1THEH

6) AtRrec= tbit(RXD) - tbit(BUS)
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=43 CANT R4

Vs=55VE28V, 0RK2FMH: T,=-40°C E +175°C, 1 {28 T,=-40°C E +150°C,

Vean=4.75VE 525V, R.=60Q, CANIEEIRI, FrERBEAEXNFEM, [ERBRANSIH CRIESHIR
BR)

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

CAN Tjcan_oT 175 185 195 °C 1 P_CAN_04_01

overtemperature

threshold

CAN TiCAN_OT hys - 10 |- K |Y P_CAN_04_02

overtemperature

hysteresis

CAN tcAN_OT_FT 4 5 6 Us D P_CAN_04_03

overtemperature

filter time

1) BREIEFNE, HIRIHEE,

L 70% —Laq), TR
TXD
Y%%
—La(n), 7% — L),
Vg=CANH-CANL /
500mV. 900mV7
.
—ta(n), R ™ ~taw), R
0%
RXD
(m%
—td(H),TR—>
E18 sh&F I FE
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70%
TXD 7
30%
/1 /
[N
5X git(rxp) > — gm0 —toop
|l
1/
Vairr=CANH-CANL [
500mV. 900mV7
_tBit(Bus)_>

70%
RXD
( 30%

tLoop_r > _tBit(RXD)_»

~L_
——

B 19 R EI1SO 11898-2: tioops thitirxo)s Eoitaus)ys  Ehitirxo)iEX.
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13 BRAEO (GPI0)

13.1 IhEEHE R

TLE989x/TLE988x BIF L Fim15 |/, PIAIEEM I/0 (BRBWNEL) FEZER EIMIETT,
TLE989x/TLE988x MYk 5 M =2H1Tiw O %O 0 (P0). #HMA 1 (P1) MK 2 (P2)e BN UHESIHY
#HE A LERMThIER, ATARMBAKER. Po M P1 EXAAY, AILAERRARAN/ AL
(GPIO) T AR LIMEHITERBAN /ML NFRENMENIED, HERRRAREREN, Tk
02 (P2) £, BINEMASBRARFRARLE,
GPIO AFFEINERT 1/0 REBHAA R FNREMBEMHED. S§NmOEHEES5ER/OERIRIER
B0, HE—FPRMT 5/ LINGRERThRE RS IR R RES,
BABMNEHEORSEUTIRE:
o WELHEAFE (Po. P1)

+ PO/P1: BIECESIMIAM

+ PO/P1: RIECERY LRI/ ThIgs

+ PO/P1: BIECEFIRIRIC

v PO/P1: AIECEIRTHSRE

+ PO/P1: BIECERIRIZ

+  PO/PL: BEHFRW AN L mOEREE (&M 1/0)

v PO/P1: HEAWNMUEENRLHN, AJREEESIHIRE (REEEM)

v PO/PL: fEAR EIMGHIE RBIN/HL

v PO/PL: REAIMIMNGAFEC I ERBHERE. SNEBRABANBEN=AEREVUNTE— 57

23

+ PO/PL: BEMEVEAMBHEFRES, AFERELTERARKSHITEEA (EXHRE)

v PO/PL: ERWHENFER (BRENM. BERR. UHRINEE) LUBRIE-EN-B1RE

+  PO/P1: BEHABINEABLE ARWANFFESD (T LA/ THD)
o EREROREE (P2)

v P2: OJERERY EHI/ THIZS

v P2 BT EEFMNFEE

v P2 F EIMERIERBANEO

v P2: ZRHAEME NGO EREEFRAR

v MREERFR
o AEEBESEARNEHEMFEIEERE ((REASG. XTEG. XO8) , FIaHEFmEELRR:
=5

v BHE e NIROSIHAEEIMEE, FIM PO/P1/P2 FRE HIER
v EMEEER, FRMESHSEHENELZENRFEXRRMN
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Infineon

13.2 EE

WO oMimA 1

Port slice Pad
Control »| Pull
@ ? - " |devices
registers
Data |
registers | —ﬂ_
Alternate

inputs Y

Alternate ] Pnx
outputs
Tristate >
inputs >
Port_BlockDiagram.vsdx
El20 WMiwA 2 K2 &SR
Port slice Pad
Control Pull
{ AHB —e ) " |devices
registers
Data |_ l/‘
registers | v | (1P2x
Alternate

inputs
Analog
input

Port_Input_Diagram.vsdx

El21 IR OB S E 45
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13.3 GPI0 BS54

13.3.1 {RIFBEMMES B RRHR

N\ Voor
. keeper
PU Device <> ¢cu”em
PUDSEL P2 x
—1L > P1x
P0.x
\PUDSEL
. keeper
PD Device CD ¢Current
Ve
Pull-Up-Down.vsd
& 22 EHi TSR
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internal Pull-Up active
VN

Vimax(MpptOMV) p — - — — — — — — — — — — — — — — — —— ———————————————————————

Vin valid high lpu < lpukr (Min. 60 UA) Keep-range

Vitmin (0.7 *Vppp) === === == —m— — —mm e —

Vitmax(03*Vppp) p—— - — - == - - - — — — — — — —

Vi valid low lpy > lpurr (Max. 1 mA) Force-range
Vitmin (-0.3V) === —=———-————-————————— =~~~ — — — ——— — ——— — —————————— = — ——

Ipy definition (non-default): positive current flowing out of pin

internal Pull-Down active
VIN

Viimax (Voopt03V)p - — - - - - - - - — - — - — — - - — - —

Vin valid high lpo > lpoFr (Max. 1 MA) Force-range
ViHmin (0.7 * Vppp) |- = = = = = = — — m m m m e e e e e e e e  — — — — — — —— ——————— e

Witmas (0.3 * Voop) |- — — — — — - —

Vie valid low Ipo < lpokr (Min. 60 UA) Keep-range
Vit (08V) b o oo

. . . Pull-currents.vsd
All values in brackets are for information only

B 23 fUEERIR. GREGERA RG] B
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13.3.2 @O o. ¥O 1. TMS IS E RIS

ARE ZFIETTF N o
155 B P IRIFHELRZAE I RIEA AT IRIRET = HT Z G o X FiE X LAY
EEEBF, TIFEEZTEET A,

* 44 WOo. ¥O 1. TMS NS E R4
Vs=55VE 28V, 04k2sfF: T,=-40°C E+175°C, 14ka3fF: T,=-40°C E +150°C, FiE EB[EMEFI T,
IEERNG IR (BRIESHIHER)

Parameter Symbol Values Unit | Note or Number
Input low voltage | Vi -0.3 |- 03* |V 2.55V=Vppp<5.5V P_GPIO_01_01
/bpp

Input high voltage |ViH 0.7* |- Voor+ |V 2.55V=Vppp<5.5V P_GPIO_01_02
Vbop 0.3

Input Hysteresis | Hys 0.11* |- - vV |V4.5V<Vppp<5.5Y; P_GPIO_01_03
Voop Series Resistance=0Q

Input Hysteresis HySext 0.04* |- - v 12.55V<Vppp<4.5V; P_GPIO_01_04
VoDp Series Resistance=0Q

Input leakage loz2 -5 - +5 PA | T;=85°C; OV<Vin<Vppr |P_GPIO_01_05

current

Input leakage loz2ext -22 - +22 A | OV<Vin<Vopp P_GPIO_01_06

current

Pull-up keep IpukT 60 - - HA  |??4.5V<Vppp<5.5V; P_GPIO_01_07

threshold VIN=ViHmin

Pull-up force IpUFT - - 1 mA | ?¥4.5V<Vppp<5.5V; P_GPIO_01_08

threshold VIN=ViLmax

Pull-down keep [pDKT 60 - - HA  |?4.5V<Vppp<5.5V; P_GPIO_01_09

threshold VIN=ViLmax

Pull-down force | /poFT - - 1 mA | ?4.5V<Vppp<5.5V; P_GPIO_01_10

threshold VIN=ViHmin

Pin capacitance Cio - - 10 pF |V P_GPIO_01_11

Output low voltage | VoL _max_cur - - 1.0 % 49 JoL<loLmax; P_GPIO_01_13

(max. current) 2.55V<V/ppp<5.5V

Output low voltage VoL_nom_cur - - 0.4 Vv 43) JoL</oLnom 5 P_GPIO_01_14

(nom. current) 2.55V<Vppp<5.5V

Output hlgh voltage VOH_max_cur Voop- |- - \Y 4516 loH</oHmax; P_GPIO_01_15

(max. current) 1.0 2.55V=Vppp<5.5V

Output high voltage | VoH_nom_cur Voop- |- - v 4518) Jon</oHnom ; P_GPIO_01_16

(nom. current) 0.4 2.55V<Vppp<5.5V
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xRaa B4 Porto. Portl. TMS. Efi (£

Vs=55VE 28V, 04kesfF: T,=-40°C E +175°C, 14ka3fF: T,=-40°C E +150°C, FiEEB[EMEF T,
IEERNG IR (BRIESHIHER)

Parameter Symbol Values Unit | Note or Number

Min. |[Typ. |Max. Test Condition
Output Slope tslope,sharp - - 15 ns |”C.<100pF P_GPIO_01_17
(strong driver, i _ 5 ns |7 Ci=20pF b GPIO 01 18
sharp edge), rise /
fall time
Output Slope tslope,medium - - 50 ns 7) C.<100pF P_GPIO_01_19
(medium driver), i _ 12 s |7 Ci=20pF b GPIO 01 20
rise / fall time

1) REIEFNH, RIRIHEE,

2) REFEM. BB %5 MR ERREIERENT, UWEBRR LA URIHZSI-IARET,
SERHIER WIS I HIREE DEERR, UEEHE B LS HIKa5 | BT,
FIEZNENIhER. RIFERMGEIMER,

XEEEAT T A5 IMPRIEE LR UUREEA 1/0 51 A A elksy st

3) IuEX (FERRIA) @ MBIRDRHBIIEREBR

4) ImOIKENERHYER A BT 4 B REUR TRk aY i tH IR Thes iR o WA ZBUE ST 5| REDZE BY PR 1

5) lotnom < foLmax «  [OHnom « [ OHmax - %m“ﬂﬁ”ﬁﬂﬁﬁﬂjgzﬁﬂﬁﬂ'ﬂEE,iﬁKEﬁi'J”?E

6) lowEX (FEBRIA) : MBIRIFRHAIEmETR
7) 20% / 80% Voop
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FBFBLDCRZ FHAYCAN FD 1 NFETHIIE 4128

& 45 i O A HH DX D 23 HY B 57 PR

(infineon

Vs=55VZE 28V, 0£R83M: T,=-40°C E+175°C, 14RE:{4: T,=-40°C E +150°C, Fi B[RS FiEit,

ERGRENG ISR (FRIESHER)

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

Output Current, loLHss - 1.6 |5 mA | Y2 Voop=4.5V P_GPIO_02_01
Strong Driver

Output Current, JoLHmS - 1.0 3 mA [V Vbop=4.5V P_GPIO_02_02
Medium Driver

Output Current,  |/oLHws - 025 [0.5 |[mA [Y?Voop24.5V P_GPIO_02_03
Weak Driver

Output Current,  |loLHs3 - 1.0 |3 mA |Y?2.55V<Vopp<4.5V | P_GPIO_02_04
Strong Driver

Output Current, loLHm3 - 08 |18 mA |Y22.55V<Vppe<4.5V  |P_GPIO_02_05
Medium Driver

Output Current, loLHw3 - 0.15 |0.3 mA | Y?2.55V=Vppp<4.5V  |P_GPIO_02_06
Weak Driver

1) HEME: ARFRELERIR (Jotom 5 foHnom ) o
BAE: RABHER (louma, foHmax) o
XGRS FRM RSN ERIE .

2) IlonEX (FERRIA) © MBIBDRHRIIEMER
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13.3.3 O 2 B

ARE ZFIETTF N o
155 B P IRIFHELRZAE I RIEA AT IRIRET = HT Z G o X FiE X LAY
1E5 BT, TIEEZIHET oM,

* 46 %0 2 BDCHFME
Vs=55VE 28V, 04k23fF: T,=-40°C E+175°C, 14ka3fF: T,=-40°C E +150°C, FiEEB[EMEF T,
IEERNG IR (BRIESHIHER)

Parameter Symbol Values Unit | Note or Number
Input low voltage | ViL_r2 -0.3 |- 03* |V 2.55V=Vppp<5.5V P_GPIO_03_01
/bpp

Input high voltage |ViH_r2 0.7* |- Voor+ |V 2.55V=Vppp<5.5V P_GPIO_03_02
Vbop 0.3

Input Hysteresis Hyse, 0.11* |- - % Y 4.5V<V/ppp<5.5V; P_GPIO_03_03
VooP Series Resistance=00Q)

Input Hysteresis Hysp2ext 0.04* |- - v 12.55V<Vppp<4.5V; P_GPIO_03_04
VooP Series Resistance=0()

Input leakage loz1_p2 -400 |- +400 |nA |?Tj=85°C; 0V<Vin<5.1V |P_GPIO_03_05

current

Input leakage loz1_paext -1 - +1 HA |?OV<Vjy<5.1V P_GPIO_03_06

current

Pull-up keep IPUKT_P2 60 - - HA  |[¥Y4.5V<Vppp<5.5V; P_GPIO_03_07

threshold VIN=ViHmin

Pull-up force IPUFT_P2 - - 1 mA |?¥4.5V=Vppp<5.5V; P_GPIO_03_08

threshold VIN=ViLmax

Pull-down keep IPDKT_P2 60 - - HA | 4.5V<Vopp<5.5V; P_GPIO_03_09

threshold VIN=ViLmax

Pull-down force IPDFT_P2 - - 1 mA | 4.5V=Vppp<5.5V; P_GPIO_03_10

threshold VIN=ViHmin

Pin capacitance Cio_p2 - - 10 pF |Y P_GPIO_03_11

(digital

inputs/outputs)

1) REIEFNR, BILITIEE.

2) NRAEMSIERSIHER, BE=EMIPNREBR.

3) REFEEM: @S5I B RRRBITEBEMNT, UERSAN LRI RS I HAREF,
SRR WU IR E D EERR, UESHERN IS IEERI5 | RIE T,
HIFSHUENEER. REFERAMGEMNER",

4) IpuEX (FERRIA) © MEIBNRHAIIEMER
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14 = & 15 M 8348\ (MON)

14.1 IhEEHE R

EEEMEZHA (MON) ERTFIENEZSMEREBRES T HER T HEVonIER. &1 MONx BINZERTAT
LQLJJIJE*#_EE{EHJ‘E’JI%ZI:%JG;E@JED@E%#FO XEAFERARREITIRN, $3IERFEMER.
LtE5h, &4 MONX HINIYEIH ADCL {EAREINRINIAITREE, EE R LUBE Timer21 BEERKEE AH
NES.

MONTEHEFEFLUTFR:

v BERAN, HERE3V (HEE)

v RAFIEEXF R AEREHIMREEINEE

v AIEREAMAMEETIEE, XFHRBTESET. SBETERBTIN@BTHRTER

v AIEEMIRT TIEBUSIERMABTRE (& /1K)

v EIERIT, oL@ REREEIRS 1 X MON BIANGESHITION, URESEES, HEBRE
(B SR fith & Hh iy

v ENE BRI T RIBR

+  MONHIABIENERER 21 BN, ATFHRNSEREREFBRMNES

v MONMIANBTAFBEICN GHMEEFESBT. SEFERBFIENEEFPIE=E )

14.2 EE
VDD5V_PD
MON
» to ADC1/ADC2
-
JI _ to UART1, T21
o / " (only MON1)
f ) to SCU (interrupt request)
with fixed digital filter
monx [} [ ( S )
A to PMU (wake-up event)
/ Logic (in MON and PU) (with configurable digital filter)
VRef C)
SFR (in PMU and SCU)
MONx_3V_block_diagram_UM.vsdx
24 MON/EFE]
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(infineon

14.3 MONEB S 4514

14.3.1 MON 454

& 41 WNBANESISHE

Vs=55VE 28V, 04kesfF: T,=-40°C E+175°C, 14ka3fF: T,=-40°C E +150°C, FiEEB[EMEF T,

ERGRENG ISR (FRIESHER)

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

Wake- VMONth 2 3 3.8 v without external serial| P_MON_02_01
up/monitoring resistor Rs (with Rs:dV
threshold = Ipp/PU™ Rs);
voltage
Threshold VMONth,hys 0.1 - 0.7 v in all modes; without |P_MON_02_02
hysteresis external serial resistor

Rs (with Re:dV = fppypu*

Rs);
Pull-up current Ipu, MON -20 -10 -3 MA | Vmon_IN=3.8V P_MON_02_03
Pull-down current | /pp, MoN 3 10 20 MA | Vmon_IN=2V P_MON_02_04
Input leakage JLK,MON 2 - 2 HA [P OV<VmoN_iN<40V P_MON_02_05
current

1) X BARNERER, LR TRRRINEERA; ADCLXHF,

Datasheet, Z8F80164852

85

Rev. 1.1
2023-06-19



o~ _.
MOTIX™ TLE989x/TLE988X (In fineon
FAFBLDCZ AR CAN FD F1 NFETTH{=H128

15 EINEEBELE R (ARVG)

15.1 THEEMER

TRINE A BB E A BRAEIR (ARVG) $1 334 A28 R R FMRINIME AT LU E ARV BN BB
ARVGEEB LU TR A

+ VREF1V2 F3F ADC2 1 NVM B EREAEBEER ( Veerr, HE{E 1.211V)

+ VREF1V2 FH ADC1 i5#%

» ADC1l. CSA. CSC #1SDADC RYVAREF E/EEBEER (Ve 5VEEE) ; VAREFE— 5|, &
—/NEl VAGND E"]%)':F%% %%‘I (%JHL,CVAREF)
+ VAREFE—1IER (RIE) Y&MEs (VAREF_OC)

» VAREF 7ZPMURIEBE T EISMIZE (VAREF_OV) , FMAERIESNEEEESE T (PMU) =

15.2 EE
ARVG
VAREF
VAREF_IRQ.
oC_IS
[ » []IRQ} To SCU and NVIC
VAREFUVF/
VAREFUVR VAREF_IRQ. VAREF_IEN.
0C_STS OC_IEN
& VAREF_CTRL.
N EN
L ] VREFSV|
VAREFSUP [J 127 h.j VAREF Can be used as reference for
ADC1, CSA/CSC, SDADC
Monitored by PMU
-
VGEN_REF[ ] i { JvaGND
VREF1V2
Used as reference for
VREF1V2
VDDC [j [:l VREF1V2 ADC2 and NVM
Bandgap .
CFU_STS. Monitored by ADC1
VAREF_1V2_UP
ARVG.vsdx
25 ARVG 1EFE]
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FAFBLDCLZ FHAICAN FD 1 NFETHIIEHI28

15.3 ARVGEE S 414

15.3.1 VREF1V2 B4

* 48 VREF1V2 B 7Ai%

(infineon

Vs=3VZE 28V, 0R23H: T,=-40°C E +175°C, 14R28M4: T,=-40°C E +150°C, FiEEB[EIIHEFTFiEH,
ERERNS IRV (BRIESHEWER)

Parameter Symbol Values Unit | Note or Number
Reference output | Vreriv2 1.188 |1.211 (122 |V all parameters within |P_ARVG_02_01
voltage specification limits

Temperature drift | AVreriv2 0 - 1 % |2 P_ARVG_02_02

1) AVrerv2= (VRer1vz,max- VRer1vz,min) / Vrerivz,min ELFR Vrerva,min J95RESEEINBYER /N Vrerva , T Veeriva,max J953 B SEEIRNRY

K Vrerv2

2) REIEFUR, HIRIHEE,
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15.3.2 VREF5 B4

49 VREF5 B

Vs=55VE 28V, 04kesfF: T,=-40°C E+175°C, 14ka3fF: T,=-40°C E +150°C, FiEEB[EMEF T,
IEERNG IR (PBRIESHIHER)

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

Reference output | VRersv 4.9 5 5.1 v all parameters within |P_ARVG_03_01
voltage specification limits
Temperature drift | AVrersv 0 - 1 % Y2 P_ARVG_03_08
Power-up time twAKE 50 - 200 pus  |VREF5V_ENABLE to P_ARVG_03_02

99.9% of the final

value; Cox=100nF
VAREF required CVAREF 0.1 |- 1 uF | ?the specified P_ARVG_03_03
buffer capacitance capacitor valueis a

value including

tolerances;

ESR<100mOhm
VAREF VAREFUVF 233 248 (285 |V P_ARVG_03_04
undervoltage
(overcurrent)
threshold falling
VAREF VAREFUVR 3.44 (374 |4 v |2 P_ARVG_03_05
undervoltage
(overcurrent)
threshold rising
VAREF output IVAREF 0 - 20 pA |2 P_ARVG_03_06
current
VAREF OC filter time| tvarerocrT 36 |4 44 |ps |? P_ARVG_03_07

1) AVrersv= (VRersv,max- VRersv,min) / VReFsvmin , ELH VRersvmin e a2 S BB BYER /)N Vrersy , T VRersymax s 2 S0 Rl Y

B K VRersv

2) REFEFNR, HIRIHERE,
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16 RN FEEHE2E 1 (ADC1)

16.1 IhaEMtiA
ADCl B—MiZRiE IR BUREF%IRER, AIRTRINMESNE, FFRIEYT BLDC BHUEHI#HIT T k. ©XY
FEAEHNREIEEEHREENTA, BEENT—RIIFRBEWIL. ADC1 AIEF&IMILIETT,
%52 CPU 3 DMA BYSERY XX B,
ADC1 BEB LT IhEE
v A/DIIIZIERE:
FRERIMINIGN 12 (I HEE
HANEE ABNTEEMN 0.5% (MVaccx HVaca)
PRIRKAERTIE] (tsampw~ tsamprvs  tsampsix)
- PRIRSERHRETE] (MV/HY BINBREYE ) 800 ns, SHx HINELEY(EJT 1600 ns)
o IR\ ANX:
- &% 11 FEIBERAN GEE MVRNG)
- 8 KRAENEEM NG CEE HVRNGL)
- @IIAER VAREF % VDDEXT f2/£288 % VAREF/VAGND
v  AEEEBIEHIFSERE R TEE:
- EMEBMBATUERSEER 20 NN F@EEFN—FZN
- BT EENEECHNERTER, TREREN (ZFIRQ)
- BILUR 4 MR R — D Bota B F@iE
- RZ41MAEF LR T REABNHRF LRSS T USN@ELERHEM L RES (IRQA/H
BiEES)
- RZAE 4 PNEEUREFEN—M IRIEESR D IL—MBELER
- ENBENARIEESYE
o fRANIRIEE:
- BTFXIetEfEEM ) EFENE R ERIRFETHITRE T
- ATLAERE 36 MR IMANEAEIRF IR E Rt B ohEY
- AEEFE 16 NTHERIN, A EHHITEE RG] T
¢ EFFEE
- AFMBEERBERTHERIESR
- RZUBHRAS4HMIRFERY, SHEREZXE4IMRFRE
- BEERTEURFYISEREGNBERRGFTIMALS (21 IRQ)
- TIRERIMMAINRE: BMAN T —FIME ZEARRIAES)
- EMFY2EE BN EIE—SUE R FHE
o RIS
— A4RIEREA BT E)ARE LUE AR I NI
- TIYRTERRIRAT S (EREE. T3, R REAR)
- SNEERISARIZMTEIONINEE

Datasheet, Z8F80164852 89 Rev. 1.1
2023-06-19



MOTIX™ TLE989x/TLE988x
FBFBLDCRZ FHAYCAN FD 1 NFETHIIE 4128

- BT A M

+  FREFF] DMA:

BHRE R

- ADC1 EHATURREBE 4 NPT R (FHE 4% IRQL)
- ADC1 HHAIMETEI 8 4> DMA IBE

16.2 EE

Infineon

CLKIN Sequencer Control Channel Control IRQ[3:0] }TO
NVIC
i i GTSQx([D:A
Tngggr and gating [D:A] Trigger Channel Channel SQ[1:0]
inputs (CCU7) | TRGSQx[H:A] e Sequencer Class e CHI70] To
Shadow transfer requests EXSTR[F:A] CMPUPO DMA
and enable (CCU7) EXTSTE ADC Kernel CMPLOO
From GPIO (P2.x)
VS, VCP, SHx, MONX, AN[26:0] Result To
CSA. REF1V2 Attenuators A/D Calibration Filter CMPUP([3:0] .
VAREF — awpLo0] [ PR s
From VAREF VAGND
ADC1_BlockDiagram.vsd
& 26 ADC1 EE
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16.3 ADC1 S I51E

16.3.1 IR¥ELIRES ADCL 1Y

£ 50 1ESE 2R ADC1, REFESH

Vs=42VE 28V, 04k28HF: T,=-40°C E+175°C, 14Rk88M4F: T,=-40°C E +150°C, FREHEEAEXFTiEi,
EERNSIBIRERT (BRIESHEIER)

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

Reference ground | VAGND -0.05 |- 0.05 |V @VAGND pin; tested |P_ADC1_01_05

with VAREF=VREF5V,

VAGND = n.c., blocking

cap 100nF between

VAREF and VAGND
Module Clock fadc 5 - 40 MHz |Internal ADC1lclock |P_ADC1_01_36
Frequency derived from module

input clock via CLKDIV
Sample Time HV tsampuy 200 |- - ns |YSTC hastobe P_ADC1 01 _38
input programmed

accordingly
Sample Time SHx | tsampsix 1000 |- - ns |YSTChastobe P_ADC1_01_44
input programmed

accordingly
Sample Time MV tsampw 200 - - ns |YSTChasto be P_ADC1_01_40
input programmed

accordingly

1) REIEFMR, BIRITEE.

& 51 BRI REE ADCL, MEESH

Vs=42VE 28V, 04k23fF: T,=-40°C E +175°C, 14Ra8: T,=-40°C E +150°C, FrEEBEAEXTFiEi,
EEBFANSIM PRIESHUE) , &IEB L= VAREF/4096

Parameter Symbol Values Unit | Note or Number

Min. |Typ. |Max. Test Condition
Integral INLE -4 - 4 LSB P_ADC1_01_18
Nonlinearity
Differential DNLE -1 - 2 LSB |YNo two consecutive |P_ADC1_01_20
Nonlinearity missing codes
Total Unadjusted | TUEwy -7 - 7 LSB |2V P_ADC1_01_30
Error for HV inputs
Total Unadjusted | TUEw -6 - 6 LSB |2V P_ADC1_01_28
Error for MV inputs
RMS Noise 1 RMS, - 15 |2 LSB |V P_ADC1_01_32
Datasheet, Z8F80164852 91 Rev. 1.1
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FAFBLDCLZ FHAICAN FD 1 NFETHIIEHI28

%51

EEEEHREE ADCL, MEEBE (&)
Vs=42VE 28V, 04k28fF: T,=-40°C E +175°C, 14Rk88M4F: T,=-40°C E +150°C, FREHEEAEXFTiEi,

EMEFANSIE (REREHA) , RIMBYIL = VAREF/4096

(infineon

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

RMS Noise 3 RMS; - - 1.4 LSB | With averagingof4 |P_ADC1_01_34

oversampling

conversions
Negative overload |KOVAN - - 0.0001 3145 1) P_ADC1_01_08
coupling factor 5
Positive overload | KOVAP - - 0.0001 3451 P_ADC1_01_09
coupling factor 5
Discharge current | /bwd 60 80 100 HA P_ADC1_01_06
for broken wire
detection setting 0
Discharge current |lbwdh 480 640 |800 pA P_ADC1_01_07
for broken wire
detection setting 1
Analog input RAIN - - 34 kQ |YThisistheinternal [P_ADC1_01_12
resistance resistive path from

ANXx pad via mux to

the cap field
Switched CAIN - - 660 |fF |YThisisthe P_ADC1_01_13
capacitance at ANx capacitance which

must be charged by

the analog source

within the minimum

sampling time
Analog reference RAREF - - 7 kQ |YThisistheinternal |P_ADC1_01_15
input resistance resistive path from

VAREF pad to cap field
Switched ChReF - - 330 |fF |YThisisthe P_ADC1_01_17
capacitance at capacitance which
VAREF must be charged by

VAREF source with the

first successive

approximation cycle
Power Supply PSSRwv 25 - - dB |Y @VDDP with 3 kHz, |P_ADC1_01_42
Rejection Ratio for 100 mV peak-to peak
High Voltage Inputs ripple
Power Supply PSSRwy 5 - - dB |Y@VDDP with 3 kHz, |P_ADC1_01_43
Rejection Ratio for 100 mV peak-to peak
Mid Voltage Inputs ripple
1) RESEFWR, BERITHEE
2) TUE=(INLxGE)+OE, TEBERE,
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3) HHFBESEZE KOVAN/KOVAP (K) FEX T — 5B BS H R (lov) SHAN—DSIHIBRETR (Ileaktot) BIRIF
TERKR: lleaktot =K x |lov| +lozl, EItL, FEFMHEIRERIEMEPAVRINGNS I = EFIMYIRE B E,

4) UTFEBTREAAFIHER: TEEN. BREXNMERER,

5) MRBEARETIERY, RSB HER, A5IHNEMNBEMWBEMETE: Vin>VDDP+0.3V (lov>0) I
Vin<-0.3V (lov<0) o

Rev. 1.1
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16.3.2

52

Vs=55VEAV, 0RK2(H: T,

BRI

EMERNS BB (BRIE=HER)

HoRIZmEMER (ATT_TYPO) BISEEA

-40°C ZE +175°C, 14RE88M4F: T7,=-40°C E +150°C, FrA H[EIIEXTTFiEHs,

(infineon

Parameter Symbol Values Unit | Note or Number
Min. |Typ. |Max. Test Condition
Nominal HV input | HVRrnGo 0 - 25.09 |V not calibrated P_ADC1_02_01
voltage range 0
Accuracy of HVacco 250 |- 250 |mV |Ynotcalibrated P_ADC1_02_02

measurement with

ATTtypo

1) EEHITERMR; B Vino

%53

H1REERR (ATT_TYP1) HEEEA

Vs=55VE A0V, 0RK3H: T,=-40°C E +175°C, 14ka3fF: T,=-40°C E +150°C, FiEEEEIHES FiEH,
EERNSIBIRERR (BRIESHEER)

Parameter Symbol Values Unit | Note or Number
Min. |Typ. |Max. Test Condition
Nominal HV input | HVrnG1 0 - 35.555 |V P_ADC1_03_01
voltage range 1
Accuracy of HVacci_1 125 |- 125 |mv |”with calibration P_ADC1_03_03
measurement with enabled (CALENi=1);
ATTwer atinput 0V<Vn=10.6V
voltage range 1
Accuracy of HVacc1 2 -150 |- 150 mV | Y with calibration P_ADC1_03_04
measurement with enabled (CALENi=1);
AT T, atinput 10.6V<Vn=17.7V
voltage range 2
Accuracy of HVacc1_3 2235 |- 235 |mVv |Ywith calibration P_ADC1 03 02

measurement with

ATTTypl at input
voltage range 3

enabled (CALENi=1);
17.7V<V\y<35.5V

1) BMRMBANERBEAE RN R;
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& 54 H2RIREE (ATT_TYP2) MEEEA
Vs=55VE A0V, 0K T,=-40°C E +175°C, 14R33HF: T,=-40°C E +150°C, PR EBEIHETFiEt,
EERNSIBIRERR (BRIESHEER)

Parameter Symbol Values Unit | Note or Number
Nominal MV input | MVrnG 0 - 5 \Y with calibration P_ADC1_04_01
voltage range enabled (CALENi=1);

in case VAREF is
externally supplied
the condition VAREF
<VDDP+ 0.3V must

be met
Accuracy of MVacc -35 - 35 mV | Y with calibration P_ADC1_04_02
measurement with enabled (CALENi=1)
ATTtypP2
Accuracy of MVacc_csa -60 - 60 mV | for CSA (ADC1 channel|P_ADC1_04_03
measurement with 18); G=40;
ATTTYP2 CTRL2.0OFFS_SEL<1:0

>=00g

-90 - 90 mV |for CSA (ADC1 channel |P_ADC1_04_04
18)

) SMEMBANREHAEETNR; @AMe@YEE; 7 RE 16 XNENFIE,

Datasheet, Z8F80164852 95 Rev. 1.1
2023-06-19



o~ _.
MOTIX™ TLE989x/TLE988X (In fineon
FAFBLDCZ AR CAN FD F1 NFETTH{=H128

17 LS MIAR 20 =7 F5 3228 2 (ADC2)

17.1 THEEMER
ADC2 B— MR BILEMEHEEREE, AT ISHNEBRAEE. ADC2 BE— M EERENERFY, BF
REMIIRE, EEEEREBIET, RENRFER, HERTMANEESH.
ADC2 EB LI TIIRE
v A/DINIZIEEE:
- FRBERIMENIGN 10 (U9 ¥R
- BMAEE, SRATHEERNSVESVHPENSEBN (MVas HVivcowss)
- HARBESERNEER 1% (MViccy HVaccons)
- PREREEEE (tsampw tsampay)
- REZERESE] (MVIINEEE 1 us, HYRINBLELE 2 ps)
o RHEE ANX:
- S KRUEM B BERNG CEE MVee)
- BB RENBEBRANG (BEH Vo)
- SENIEM VREFIV2 EEBE (BREMEEBELER (ARVG) =)
v BEEEIEAINERERNSRFEE:
- BTRIMBATSRA— M FEE, HEARMNERSTFSR
- % e NRFIBEE, AT BDRV A CANTRX BUMSTIFIRIFINEE (SZHENMI)
- 2N EEEENSFIREE, BERREEN LR TREE 814D , ATFAFEXEN
(Z#FIRQ)
- 2N EEEENEBRRERSEN M IRIEKE, ATERERE
- FAP R4 EIRERYRENES
¢ EFE:
- Pk T —NEENEREY, ZFYIERS UEF A BET
+  FRERF] DMA:
- ADC2 EHHEERFE NMI
- ADC2 BT LABRRE 2 NRBT T i (B 2% IRQ £R)
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17.2 EE
CLKIN [] Sequencer Control Channel Control IRQ[1:0]
IRQ3
Trigger Sequencer Channel Channel
Logic q Class Config
AN{14:0] L ADC Kernel
Result
VREF1V2 Attenuators A/D Calibration Filter %CMPUPM:O]
GND Compare CMPLO[4:0]
ADC2_BlockDiagram.vsd
& 27 ADC2 HEE
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17.3 ADC2 B ¥4
17.3.1  1R#ELHES ADC2 K%
&K 55 B2 - NN RS

(infineon

Vs=3VZE 28V, 0&kaFH: T,=-40°C E+175°C, 14Rk23F: T,=-40°C E +150°C, P EBEIMENFiEi,

ERGRENS ISR (FRIESHER)

Parameter Symbol Values Unit | Note or Number

Min. |Typ. |Max. Test Condition
Analog clock fapc2 5 - 40 MHz |Internal ADC2 clock |P_ADC2_02_02
frequency derived from module

input clock via CLKDIV

Sampling time for | tsampny 1400 |- - ns P_ADC2_02_03
high voltage inputs
Sampling time for | tsampw 400 - - ns P_ADC2_02_05
medium voltage
input
RMS noise RMS 0 - 1.8 |LsB |V? P_ADC2_02_10

1) I&ITHHFME: 5000 4N VIN=4.75V BYRIREAS; 1 sigma BYEY(E

2) REFEFNE, HIRITHEE.

7 56 TRE 2R - DC K
Vs=3VZE 28V, 04Kkesff: T,=-40°C E +175°C, 14k23F:. T,=-40°C E +150°C, FrA EB[EMIEXTTFiE,
EMEPRNGIRIRY R (PRIESHEEA)
Parameter Symbol Values Unit | Note or Number

Min. |Typ. |Max. Test Condition
Differential DNLE -0.99 |- 2 LSB [no missing codes P_ADC2_03_01
nonlinearity
Integral INLE -2 - 2 LSB | maximum deviation |P_ADC2_03_02
nonlinearity from linear best fit line
Gain error GE 12 |- 12 |%n |V P_ADC2_03_03
Offset error OE -3 - 3 LSB |?Vs=13.5V; P_ADC2_03_04

fanc2=30MHz

Totalunadjusted | TUE -8 - 8 LSB |? P_ADC2_03_05
error
Onresistance ofa | RaON_Hv 4 55 |75 ko |? P_ADC2_03_06
HV analog input
Input capacitance | CaIN_Hv 80 180 (310 fF |2 P_ADC2_03_07
of aHV analog
input
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& 56 REF S - BERAE (5)

Vs=3VZE 28V, 0R23H: T,=-40°C E +175°C, 14Rk28M4: T,=-40°C E +150°C, PR EB[EIIHEFTFiEH,
EREGRNS IRV (BRIESEWER)

Parameter Symbol Values Unit | Note or Number

Min. |Typ. |Max. Test Condition
Onresistance of a | Raon_mv 8 13 |19 ko |2 P_ADC2_03_08
MV analog input
Input capacitance | Cain_mv 325 435 545 fF 2 P_ADC2_03_09
of a MV analog
input

1) BINBARERS, BIEGEMVREFIV2EVRIE; GEREZFVREFIV2AVEZER LIMEEAME; GERMEN FH=1E
SEEIMES/; ¥SECERNGERAFHEIE CEIREN—F
2) REITEFMER, RIZITHIEE.

17.3.2 =R

& 57 BEMANETRMZFHE
Vs=3VZE28V, 04k28F: T,=-40°C E+175°C, 14k28fh: T,=-40°C £ +150°C, P EBEIIEX T,
ERERNS IRV (BRIESHEWER)

Parameter Symbol Values Unit | Note or Number

Min. |Typ. |Max. Test Condition
Nominal HV input | HVRrnGo 0 - 25.83 |V HVrneo=VREF1V2(typ)/ |P_ADC2_04_01
voltage range 0 ATTrypo
Accuracy of HVacco 220 |- 220 |mv |V P_ADC2_04_02
measurement with
ATTrvyro

1) B8TRMBANIMEBHMAR; oA EE; ST RE 16 XNENTFIIE

%58 SERANTH1E=HE

Vs=3VZE28V, 04k28F: T,=-40°C E+175°C, 14k28fh: T,=-40°C E +150°C, P BEIIEX T,
ERERNS BBV (BRIESHEWER)

Parameter Symbol Values Unit | Note or Number

Min. |Typ. |Max. Test Condition
Nominal HV input | HVRrnGL 0 - 31.00 |V HVinei=VREF1V2(typ)/ |P_ADC2_05_01
voltage range 1 ATTrvp1
Accuracy of HVacci -250 |- 250 |mv |YVs25.5V P_ADC2_05_02
measurement with 275 |- 275 |mV |VVs<5.5V P_ADC2_05_03
ATTTYP1

1) BTRIBANIMEBHMAR; oAMeEE; ST RE 16 XNENTFIIE
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%59 BERANTH 2R ES
Vs=3VZE 28V, 0R23H: T,=-40°C E +175°C, 14Rk28M: T,=-40°C E +150°C, FiEEB[EIIHEFTFiEH,
ERERNS IRV (BRIESHEWER)

Parameter Symbol Values Unit | Note or Number

Min. |Typ. |Max. Test Condition
Nominal HV input | HVrNG2 0 - 51.67 |V HVrne2=VREF1V2(typ)/ |P_ADC2_06_01
voltage range 2 ATTrvp2
Accuracy of HVacc2 -500 |- 500 mv | P_ADC2_06_02
measurement with 450 |- 450 |mv |YT;=150°C P_ADC2_06_03
ATTryr2

1) BTERMBANIMEBHMAR; oAMeEE; ST RE 16 XNENTFIIE

% 60 BEMATRBRES
Vs=3VZE28V, 04k2sfF: T,=-40°C E+175°C, 14k28th: T,=-40°C E +150°C, FEBEIIEX T,
EARNSIHIBVERR (BRIESEER)

Parameter Symbol Values Unit | Note or Number

Min. |Typ. |Max. Test Condition
Nominal HV input | HVRrnG3 0 - 8.15 |V HVrnes=VREF1V2(typ)/ |P_ADC2_07_01
voltage range 3 ATTrvp3
Accuracy of HVacc3 -100 |- 100 mv |V P_ADC2_07_02
measurement with
ATTrvyr3

1) 8TERMBANIMEBHMEAR; oAMeLEE; ST R 16 XNENTFIIE

el FERAEZR 4R ES
Vs=3VZE 28V, 0R23H: T,=-40°C E +175°C, 14Rk28M: T,=-40°C E +150°C, FiEEB[EIIHEFTFiEH,
ERERNS IRV (BRIESHEWER)

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

Nominal MV input | MVrneG 0 - 534 |V |MVie=VREF1V2(typ)/ |P_ADC2_08_01
voltage range AT Trypa
Accuracy of MVacc -50 - 50 mV |YMV measurements |P_ADC2_08_02
measurement with are dependent on
ACCtyp4 VDDP, therefore

MV_ACC is valid for

VIN <VDDP +0.2V

1) BTRIBANIMEBHMAR; oAMeEE; ST RE 16 XNENTFIIE
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18 B T A2E (CSA)

18.1 THEEMER
TRATURARS (CSA) 7E B 28 R FIET ADCL NS E S EE, HIEEMaHREEEDETN
IBIEH FFREITHF I,
IR LM ARSI SIEEREE, FIMEARKHERE, B&50RER,
28 BREEA MR AR A BRI R IRA MR A RS, HAABBERBEIREBE Ry IR A BE.
EFRBAIMABANZR N T HBRETHEPET Rewy BIEREURIMNIMASEZ EHNERS RIS
RE, MR- HFENEN (CSAP/CSAN) WEBEEBHTIEERE, MAAERMANBERIHAERTE—TE
AYFEE PR 2 A [Elo
—fgSRYL, SMEBCEISRERR ZINE BT (EMI)
CSA B & LU IhEE:
v CSABIIHIZE N BRI St BB
+ CSAEATREIZETIZE: G=10. 20. 40. 60
¢ CSAHIHEBEREBAREZRYE
+  CSAkmLHEBER] LR ADCL NE
v CSAHHEBERIZFIR ADCLINE, 5 CSARARMGTX
+  CSAMHHBBERiZIRE ADC1 EEFEE VAREF
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18.2 EE
VSD
MOSFET Output VAREF
bridge offset VAGND
generator
LP filter { CSAOUT OFF o
ResariLt CSAP. CSAQUT
1o {1—
_L y CSAADC ——» | ADC1
Rsh CesariLt +\
Resarit CSA
— N
Rstray CcsariLT [IMI_cLK
AHB
GND
=] 28 CSAEE
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18.3 CSA BS 4514

18.3.1 HSE¥HHR

Supply range The CSA is operational for the whole VS supply range

Current consumption The CSA contributes to the overall device current consumption for the
operation modes active, stop, sleep. The overall targets must be
achieved.

Differential linear input voltage Difference of input voltages: Vesan_oirr = Vesar - Vesan
range ¢+ Within this range the CSA characteristic is linear
¢+ Within this range the CSA errors are inside the specified limits

¢+ Symmetry of input voltage range depends on Vcsaout orr

Common mode input voltage range |Voltage range for Vesseand Vesan

Single-ended linear output voltage Transfer function: Vessour= Vesaour_orr+ G * (Vesar - Vesan)

range ¢+ Within this range the CSA characteristic is linear
¢+ Within this range the CSA errors are inside the specified limits
Output voltage offset range ¢+ Defines Vcsaourunder the condition Vesae = Vesan
¢+ Determines the symmetry of input voltage range
Differential gain factor + Nominal gain factors are 10, 20, 40, 60
Linearity error ¢+ Maximum deviation from best fit line
¢ 15mV/1LSB12
Input differential mode offset ¢+ Maximum differential input offset

(Vesap - Vesan = Vinorr) Which is allowed to be added in order to get
Vesaout_orr at the CSA output

Input resistance Differential resistance between CSAP and CSAN input

Common mode rejection ratio CMRR =-20*log(differential mode gain/common mode gain)

Output settling time Settling time upon a wide input range swing (into the saturation
range)

Settling time after power on Time the CSA needs to settle after power on
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18.3.2 ERFHEMEBIRENX

VCSAOUTA
; VAREFT—
Non-linear
range
Vesaout@emax T
Linear
range

Vesaout= VCSAOUT_O

Best fit line

| »
Vesain pirr=0 Vin
(Vesap=Vesan)

Possible curve

VCS OUT@MIN]

VAGND

= 29 CSAE 454

Vdiff 5

Vdiffover— ]
Vdiffmax4+ — —

Vout | |

Error Band

Tset

A
Y

™

=] 30 CSA Z 37 htia]
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18.3.3 CSA 4
& 62 =2 B o) )i 7 Sk S

Vs=55VE 28V, 04ke3fF: T,=-40°C E +175°C, 14ka3fF: T,=-40°C E +150°C, FiEEB[EMEFFiEM,

IERGANS IR (FRIE=HER)

Parameter Symbol Values Unit | Note or Number
Min. |Typ. |Max. Test Condition
Differential Linear | Vcsan_piFr 0 - 3/G |V Vesan_pirr=Vcsap-Vesan, |P_CSA_01_09
Input Voltage minimum setting for
Range VcsAaouT_OFF
-15/ |- 1.5/G |V Vesan_pirr=Vesap-Vesan, |P_CSA_01_10
G maximum setting for
VcsaouT_oFfF
Common Mode Vesax_cm -2.0 - 2.0 v P_CSA_01_11
Input Voltage
Range
Single-Ended Vesaout 039 |- 35 v P_CSA_01_12
Linear Output
Voltage Range
Output Voltage VcsaouT_oFF 0.45 0.5 055 |V CTRL2.OFFS_SEL<1:0 |P_CSA_01_13
Offset >=00b
095 |1 1.05 |V CTRL2.OFFS_SEL<1:0 |P_CSA_01_27
>=01b
145 |1.5 155 |V CTRL2.OFFS_SEL<1:0 |P_CSA_01_28
>=10b
195 |2 2.05 |V CTRL2.OFFS_SEL<1:0 |P_CSA_01_29
>=11b
Differential Gain G 9.85 10 10.15 CTRL2.GAIN_SEL<1:0>|P_CSA_01_14
=00g
19.7 |20 20.3 CTRL2.GAIN_SEL<1:0>|P_CSA_01_15
=01s
39.4 |40 40.6 CTRL2.GAIN_SEL<1:0>|P_CSA_01_16
=10s
59.1 |60 60.9 CTRL2.GAIN_SEL<1:0>|P_CSA_01_17
=11g
Linearity error Eun -15 - 15 mV | maximum deviation |P_CSA_01_18
from best fit line; G=40
Input Differential | Vinorr -1.3 |- 13 mV | G=40 ; Vcsan=0V; P_CSA_01_19
Mode Offset Vesap=0V;
CTRL2.0FFS_SEL<1:0
>=00g
-3 - 3 mV P_CSA_01_31
Additional Input VcsaIN_oFF -15% (20 +15% |[mV |CTRL2.ADD_INP_OFF |P_CSA_01_30
Offset S=1b
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x62 BREIRASNBSEE (482
Vs=55VE 28V, 04k23fF: T,=-40°C E+175°C, 14ka3fF: T,=-40°C E +150°C, FiEEB[EMEF T,
IEERNG IR (BRIESHIHER)

Parameter Symbol Values Unit | Note or Number
Input Bias Current | /csax -300 |- 0 HA | Vesan=0V; Vesap=0V P_CSA_01_20
Input Resistance RIN 1 1.3 1.6 kQ |Differential resistance |P_CSA_01_22

between CSAP and

CSAN
Common Mode CMRRsa 58 80 - dB | Vcsap-Vesan=0V; - P_CSA_01_24
Rejection Ratio 2V=Vesas2V; G=40
Output Settling TseT - 800 [1400 |ns |Timeuntilthe CSA P_CSA_01_25
Time output voltage settles

and stays within the

error band under all

input conditions
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19 FE AL LB 38R (CSC)

19.1 IhaERA
TRIELREE (CSC) AFHURMMFH ML RTINS (CSA) @IT S AIE A I BB FiE o
CSC A& LI IhRE:
v CSC R CSAMRmIEBESAIRIZFREREH#HITILR, MIGMRE 2R ERT BR
+ CSCHfERREIRE ADCL B /ERE
+  CSCIRERIRIZRYISIRETE]
+ CSCEMmff& CCUT.CTRAP B4
v CSC BRI LU A FBTIER
v CSCEMFAIURSXITTHESRMEME (TRER TREXH)
v CSCHIERSHAZRMEBTIETIRESIETR, BREMRE
v CSC RIS HMMERSITEIET, LARRMGER
v CSC RIS HPINERITEIET

19.2 EE

Threshold
generator

CSA

E 31 CSCIEE]
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19.3 csC BSHFE
19.3.1  CcSciF4
63 =2 Pyt op) 308 3 02 S

(infineon

Vs=55VE 28V, 04k23fF: T,=-40°C E +175°C, 14ka3fF: T,=-40°C E+150°C, FiEEB[EMEF T,

ERGRENG ISR (FRIESHER)

Parameter Symbol Values Unit | Note or Number
Min. |Typ. |Max. Test Condition
CSC overcurrent Vesc_THR Vesrou |- 3.5 \Y programmable by SFR|P_CSC_01_01
threshold T_OFF
CSC filter time tesc_FILT 1.7 2 2.3 ps  |CTRL2.TFILT_SEL=00 |P_CSC_01_02
b
3.6 4 4.4 us |CTRL2.TFILT_SEL=01 |P_CSC_01_03
b
5.5 6 6.5 us |CTRL2.TFILT_SEL=10 |P_CSC_01_04
b
7.5 8 8.5 ps  |CTRL2.TFILT_SEL=11 |P_CSC_01_05
b
CSCreactiontime |tcsc_Rreact - - 2 us P_CSC_01_10
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20 REREISEIT (TMPSNS)

20.1 THEEMER
ZSoCEM T 2N P HECH ZREEZRRSE, XEEESRMUTREXIRHS ZHEXEX, Bl0:
+ PMUARIR (VDDPFIVDDEXTZLMARESR)
+  CANIUR B31RIR
o MHRIREHERAEIR (24REBFEIR) , TEMPO
o A ERZHTELE, TEMPL
RENDRELZE TEMPO 1 TEMPL BIFFME. SPMUFNICANUE 3348 XA B RIPHHITEAE R RIS IR
ETHRHT T R,
TMPSNS BE LA FIhEE:
¢ ANERRESRSE, ATNEFRRENENR LRE:
- TEMPO M EMRIRTHEZIEIREBAE R PRISHEE
- TEMPLUETRHOHNEGHERE (BIRFARE)
o EEANT=-40°C E +175°CRESEEA, ERBERIZERN 2.5mv/ C (BE1E)
v RESRIEININEE T ZMNEEEIRES (ADC2), ADC2ERMIEMMF LIRS EEE T E S RELN
v HERFER (TEMPO) RS FREBIS HE (BEME 190°C) BY, ADC2 KA HIRXETRE (CP_OT),
v BRFRE (TEMPL) B3 EE (HEY(E 135°C) BY, ADC2 2 RHTREENRE (SYS_OTWARN) o
v BRFRE (TEMPL) B3 EIE (BHEY(E 190°C) BY, ADC2 RRMHIPRXMMFE (SYS_OT) . Z=H
HB R ERARENIRELFEREARRBFIR (¥ WAKE_FAIL_STS.SYS_OT {ii5%BH)
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20.2

EE

Infineon

SCu
CANTRX_ON ==~
e—— | 1 | CANTRX_SD CANTRX_SD
1= | /
R
I
XTAL_FAIL STS | _ X\~ —+ :
1 o
4 . 7
1°— BDRV
SYS OTWARN | | [
I r==x
-7 BDRV_SD BDRV_SD
vMaUP _eoRvoN,| 4 g
JE—
CP_OTSD
C) C) ADC2
CP_OT PMU
A ‘ —__ VTEMPO VMSUP
‘ Buffer 1 Ch13 CMPCFG4 § | cp OTWARN
SYS OT
Buffer [ YIEMP Chid CMPCFGS5 { SYS OTWARN
>
Thermal sensor Thermal sensor
) GNDVSS
Ij@ Ii @ Bias Control —D<EN7
Note 1: Thermal sensor (TEMPO) is located in the charge pump of the gate driver module
GNDVSS Note 2: Thermal sensor (TEMP1) is located in the center of the chip
£3 £3
& 32 TMPSNSHEE]
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20.3 TMPSNSEE S 4514

20.3.1 TMPSNS §34

=64 mE RIS BN
Vs=3VZE 28V, 0R23H: T,=-40°C E +175°C, 14Rk28M4: T,=-40°C E +150°C, FiEEB[EIIMEFTFiEHh,
ERERNS IRV (BRIESHEWER)

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

Accuracy 1 Acc: -10 - 10 K -40°C<T;<85°C P_TEMP_02_04
Accuracy 2 Acc, -10 - 10 K 125°C<T<175°C P_TEMP_02_05
Accuracy 3 Accs -5 - 5 K 85°C=T;=125°C P_TEMP_02_06
Offset coefficient |a - 678 |- mv | P_TEMP_02_07
(a)

Gain coefficient (b) |b - 25 |- mv/ Y P_TEMP_02_08

°C

1) TFRLESEFNE, BIgITHEE.

65 ARGt
Vs=3VZE28V, 04k28F: T,=-40°C E+175°C, 14k28fh: T,=-40°C E +150°C, P EBEIIEXT T,
EARNSIHIBVERR (BRIESEER)

Parameter Symbol Values Unit | Note or Number
Min. |Typ. |Max. Test Condition
System Thermal Ti_sys_TsD 180 190 {200 °C P_TEMP_03_01
Shutdown
Threshold
Bridge Driver Ti_BDRV_TSD 180 190 200 °C P_TEMP_03_02
Thermal Shutdown
Threshold
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21 BEMF L3238 (BEMFC)

21.1 IhEERBLR

TRIERENAFMARBNE (BEMF) ESTMEFUERN, 1% BEMF (5 S AL E TR TIEREAL
TR, Fth, EBEVNE—HERED, B R BB BEESHSIMNGIEEN BERARAE
IR TR, FHIER RS EEEE B MNEEES,

BEMFC & A THF%:

+  BEMF LbARESIEIRE 3 > BEMF LLEX884ARK, =1 SHx 5I—1

v BEMF LUARESIGHERL SHx 5| EREBES “EME R BEHITLEIR, ZBERHERM SHy # SHz 5
B ERYEBERTE (B Vaevrc )

v BEMF LUARERHR HEAERY R 1L B (8] teeurc o

v NRAFE, FJLUKH BEMF LbiRES, LIBRIMIMIDFEURZERNER FEFRBERVRNER

¢ BEMF LUARERAVERIHE 5 5@ el JmiZ ISR BT Bl 1T RUZ IR IR

v B85 BEMF L REIIECE—MERIBKES, AIEYHRENENABAE, EARIERIERNERIZIER
25 LIRSS

v BEMF LLIREBRERE — N EHLEKES, FILLBSIM BEMF LEARESME S R ARREEPOR, MM{GERE
BRI ZEH

v BEMF LbERESINSTE LFAM/30 TR0 & £ T AT Rl ik & Fh i

21.2 EE

BEMF Comparator 1
Demag Blanking Spike /_[z}_ SH1
Filter 1 |- Filterd [ Filter1
SH3
BEMF Comparator 2
Demag Blanking Spike /_Ezj__ SH2
Filter2 [ Filter2 [ Filter2 ] L oy
E;I-:— SH3
BEMF Comparator 3
Demag Blanking Spike /_[2}__ SH3
Fil — Fil H Fil
ilter 3 ilter 3 ilter 3 ] L oo
Ez:— SH1
[ 33 BEMFCIEE]
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21.3 BEMFCEB S 14
21.3.1 REMRF
Vaemrc_tH = Vox = (Vshy + Vsnz) / 2
max. VgewypetH - ——————————f——"—F—————————N\ """ ———-—
min. VBEMFC_HYST
o ) .
Y
. max. Veemrc_mvst
min. Veemrc .t —— —— ——— —— === ———=
BEMFCx output * Y Y
= 34 BEMFC F{EMHIRHHEE X
21.3.2 BEMFC 5%
% 66 S

Vs=4.4VE 28V, Voo=54VE29V, 04k T,=-40°C E +175°C, 14k T,=-40°C E +150°C, Ff
BREIEXFE, ERBRANSIE PrRIESHEWRAE)

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

Detection VBEMFC_TH 50 |- 50 mv Y2 P_BEMFC_01_01
threshold
Comparator VBEMFC_HYST 5 - 40 mV P_BEMFC_01_02
hysteresis
Comparator delay |tsemrc_p - - 1 pus |Voltage step on Vs |P_BEMFC_01_03

from 0 V to Vsp + 500

mV; VSHyZOV; Vsu=Vsp

1) S5"EBIE =" HITELER . Veemrc_ti= Vshx- (Vsry + Vshz) / 2
2) REFEFMK, BIGIHERE.
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22 Z-A ADC (SDADC)

22.1 THhEEHER

BB E— I-AADC (SDADC), EEMMRILEE, BaWmAK. ZMiAHIZS. =M CICIEKes. &
RIBFE L IhEE, SDADC £H339MEE AMR/GMR/TMR AL R ESHUFE R #H1T 7 i1k, MBEEWNE 35F 7,
TEENE 36FF o

SDADC EB LA T IhEE:
O -
- REESMEZIR 20 MHz (BEUME) , MCLK, fs
- WNAERSIX 1kHz (BREUE) , fu
- SKMRNEER £3.75v (BEEME) , Vorrin
- HHREENF 1mv (BEE) , Vi
- SNDR72dB (#2E!H) , SNDR
o HAE
- FIEENED HPIHMANLDR
- FMERERVIAEDNE, UERNERR MEREZHRER
- RIBMEFES
o JERIZE (TR
- ERERX (FERIARIZEMARERSE)
- SMERfRERRIER (AN ImL NEIRINGE, ARIEZRIMER)
- SMERIARIZEER (JAHIB3SEE, ARASEEE GPIOHIAN)
- BFERFEXMFRTNEE ST
v FRIAZR (=B CICIRIREREY)
- SMnIYRIZIRENEA T (DECF) M 16 B 512, BB Bri&EREMINEE
- 16BN SIEKEER (s164830, AEBH s29)
- WMIRESER: ESSiE (SPWVRESIHEE
- TESMERARAZ BT AR INET BB LUIC REE RV ERLETIE] (S5PWMBIES THEE
- REEHFIERBHE=MERX CEE. 3E. KE)
o« Hlf. DMAFIEMH
- SDADC SEHRILABEI 2 DB mf55t (8 25 IRQ4)
- ZEREBMHPIRG 2 1 DMAIEK
- EEEEHEEEI GPIO. CCUT H GPT12
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Infineon

22.2 EE
]
Compute Motor Control Power Stage
CPU CAPCOM7 ¢
L
Timer 2 or 3~ Bridge Driver m .
System Current Sense I
<
BEMF Meas-ADC E #
TLE988/9X Comparator 12 Bit < I 3
Communication Sensor Interface l:l
i < sin
CAN/UART/SSC Slgr'r:l\Dlgelta m > ;: <58
< P sin
Input/Output 14 Bit T < 7 o5
Differential or single ended
sensor interface
SDADC_Application.vsdx
] 35 SDADCLY FH1EE]
From/to GPIOs
N
{O - Y
= = <o < @
- 4
3 o =52zz g
a [ o8 0 o s
' ¥
From " yaRer T
ARVG or VREF DOUTO DOUT1 DINO DIN1 MCL
VDDEXT VAGND
Input Stage | VREF DOUTO DINO
INOPA INOP
INOPB Result 0 Event [TLJ IRQ[1:0] }NVIC
+ Hand- H{ ] RESO DMA
From = 2nd D-» 3rd Comparator 0 ling |
GPI10s N order [ ]cmpo
- order DEC ioheral
INONA INON MOD l€—e—> CIC T !’erlp era
INONB I filter ' . TRGSDOA [ inter- .
connects
VAGND MCLK SYNCSTART [ ] TRGSDOB
Input Stage | VREF DOUTL DIN1 Channel 1
IN1PA [ ] IN1P )
IN1PB %j Result 1 Event [ . IRQ[1:0] NVIC
F + 3rd Hand- H{ ] RES1 DMA
rom = 2nd r Comparator 1 ling |4
GPIOs N order order L ]cmp1 .
ININA [ ININ . «ac DEC Peripheral
MOD [« =1 fil LN inter-
ININB I ilter - ] TResp1A (I
VAGND MCLK SYNCSTART [ | TRGSD1B
SDADC_FunctionalBlock.vsd
=] 36 SDADC 1EE
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MOTIX™ TLE989x/TLE988x

FAFBLDCLZ FHAICAN FD 1 NFETHIIEHI28

22.3 SDADCEE S 4514%
22.3.1 SDADC 54
&K 67 SDADC 4514

(infineon

Vs=55VZE 28V, 04&83M: T,=-40°C E +175°C, 14RE:{4: T,=-40°C E +150°C, Fi B[RS FiEit,
IEERANGIIBVERR (BRIESHIHER)

Parameter Symbol Values Unit | Note or Number
Min. |Typ. |Max. Test Condition
Sampling fs 5 - 20 MHz |fsis identical to MCLK |P_SDADC_01_02
frequency
Decimation factor |DECF 16 - 512 P_SDADC_01_03
Input voltage Vin 0 - VAREF |V Input voltage on P_SDADC_01_04
SDADC.INXP or
SDADC.INxN x={0,1}
Differential linear | VDIFF_lin -3.75 |- 3.75 |V VoIrF = VinxP - VINxN; P_SDADC_01_06
input voltage Vinxe, Vinn within Vin
range; x={0,1}
Differential non- VDIFF_nonlin -4 - 4 v VoiFr = Vinxp - ViNxN; P_SDADC_01_07
linear input voltage Vinxe, Vinn within Vin
range; x={0,1}
Single ended linear |VsNGL_lin 0 - 3.75 |V VsneL= Vinke; Vinsn=0 |P_SDADC_01_08
input voltage V; x={0,1}
Single ended non- | VsNGL_nonlin 0 - 4 Vv VsneL= Vinke; Vinsn=0 | P_SDADC_01_09
linear input voltage V; x={0,1}
Full scale Voltage VFs 3.75 - - Vv At Vpire= iVFs; P_SDADC_01_10
RESULTmaxresp.
RESULTminis reached
(defined as linear
voltage range)
Input frequency fin 0 - 1 kHz P_SDADC_01_11
RMS noise VRrMs - 0.69 |24 mV |YTested with DECF= |P_SDADC_01_12
128 and VREF =
VREF5V
Effective resolution | ERES 10.61 (124 |- Bits | Calculated, ERES= |P_SDADC_01_13
|d(Ves/Vrus)
Effective number of | ENOB - 11.7 |- Bits |YENOB=(SNDR- P_SDADC_01_14
bits 1.76dB) / 6.02dB
SNDRwithafully |SNDR - 72 |- dB |YCharacterized,not |P_SDADC_01_15
differential sinus - tested in production
6dBFS
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*e67 SDADC 5% (4%)
Vs=55VE 28V, 04kesfF: T,=-40°C E+175°C, 14ka3fF: T,=-40°C E +150°C, FiEEB[EMEF T,
IEERNG IR (BRIESHIHER)

Parameter Symbol Values Unit | Note or Number
Filter result linear |RESULTi -16384 |- 16383 |LSB |Linearrange, P_SDADC_01_16
range represented in two's

complement;
RESULT= (Voirr / Vier) %
GAIN x (21 -1)

Filter result non- RESULTnonlin  |-32768 32767 |LSB |Linearrange, P_SDADC_01_17
linear range represented in two's
complement;
RESULT= (Voirr / Vier) X
GAIN x (2 - 1)

Input gain GAIN - 4/3 |- 2 P_SDADC_01_18

Gain ratio Gr 099 |- 1.01 GrR= GcHo / GeHg P_SDADC_01_19
channel mismatch
due to gain mismatch

Dynamic input ZIN 01 (025 |1 MOh [YZw=1/(2xfsxCn) |P_SDADC_01_21
impedance m
Power up time tup - - 100 us | Time after module P_SDADC_01_23

RESET inactive to
analog partin
operating condition
Coupling factor for | KOVAN - - 0.0001 34)1) P_SDADC_01_24
negative overload
current

Coupling factor for |KOVAP - - 0.0001 3 P_SDADC_01_25
positive overload
current

1) RESEFME, HIRIHEE.

2) &IHERA

3) IEHFESEZE KOVAN/KOVAP (K) EX T — 15 IRIEY B EZ A (lov) S#HN—15IBIBVRER (leaktot) IR
fBRKAR: lleaktot =K x |lov| +lozl, [, EHFMAIRERERRBVIRINGN GBI EFRIMTIRE BB o

4) UTFBTRAAFIHER: THRERX. BREAMERER.
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(infineon

Input Stage
Equivalent Circuit

Csample
INXPA/B X | O
Cparasitic
Cin Vi
GND DIFF
ZIN :>
Cparasitic
= 2*fs*Cin INXNA/B X 1“ 0
Csample
SDADC_Cin.vsdx
= 37 RINE S B
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23 TEBTES 20 (T20) MIEETES 21 (T21)

23.1 IhaEstR

ST AN THEEMERIAVERT 2 . EAYES 20 FIERTES 21, AR ERAZFRTimer2,

ERTEREIRZEIBA 16 (UEN2R, Timer2 TEHSMIEN TIYRI BIEITE SRS EER. (FAEREE, EEA
fro ek /12 BRSBTS TIHEL (WIRFADIAEEER) o fEAIHERES, Timer2 XI5(H0 T2 LAY 1 B 0 Fikt
178 EIEERT, HENRABEN /24 IRZEAMDH) -

T20 #1 121 EB LT Ih8E:
v 16 U ETHEHRRN

- ARSI SR I EK
v BIBE16AIERIES

«  T20 #0721 AJECE 0 ADC1 BIfE &R

23.1.1 1EHE
U | TF2
Interrupt
Control |- EXF2
3 T2 P0.x
Scu fr2 ek
Clock > TIMER?2 GPIO
P1.x
Control Module < T2EX and
(Kernel) Interconnection
P2.x
SCU T2xSUS > EXF2
Peripheral >
Manage ment T2x _DIS >
&) 38 Timer2 EE]
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24 BAENZEETTT (GPT12)

24.1 ThRE#EA

BAERRET GPTL M 6PT2 AFIFERFNSZINERENRLEN, ATRATRE. EMHHR. AEE
ME, PoPER. MEMGAEMBE N,

ENESED 16 (IERSE, PAWNENER GPTL M GPT2, S MNMAERBPHEMNTITET UL S
FEMRLRIIIRIE, BIE0IHEITEIRRSIH IR, HE T USE—IIRERII S —MitBT 28R Bk,

SN INEERIBE EAREN/ AL INEEN S 2 EXMRE . BAESAINSMESRPIERE,

GPT R IRAY B SRR BY ¥ fepr cudB 1o

GPT12 #RH LU IhRE:

v THBEBR GPT1HU4F:

v RO IR e cx/4
v 3NMRIERT 2SI ENER
v TERYES/ITERES PT LSRR
v AFPBEITIRR:

v EETERET

v TIEERERER

v ITERERER

v WEBEROER
v EEINEAFEIATNAE

v IDEEIR GPT2 FUSF M

v RARD YR /2
v 2 MY RERT 2R/ ERER
v TERYER/ITERER PT LSRR
v 3IMIBITIRR:

v EETERET

v MEERERER

v ITERERER
v TRRIR/ERRINETINAE
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24.2 EE
AHB
¢ Clock control
CLKIN [J 2":1
T2EUD[B:A]
T3IN[D:A] c';”;‘fril [ 12 |
T3EUD[D:A] —— [ 713 |—0IT30UT
T4IN[D:A] npu
lect T4
T4EUD[D:A] Selec
T5IN[B:A]
Mode T5
T5EUD[B:A] control L 75 |
T6IN[B:A] out
T6EUD[B:A] select T6 '— TeOUT
CAPIN[D:A]
T2IRQ
T4IRQ
Status Interrupt Fg:sg
CRIRQ
GPT12_BD.vsdx
E] 39 GPT12 IEE
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25 IR/ EL3R B TT 7 (CCUT)

25.1 IhaERA
CCUT B— B R 16 {iiBiAMLLIR 2T, BEBHENARR, TERTFTRIRIENTE FFFHRIEER
?%iﬁgﬁﬁﬁfﬂ%@%ﬁﬁi&%Eb?%‘*ﬁiﬂ]ﬂ?ﬁ??%‘]?ﬁﬁu Bl LI, ERIFZHEBNNSEBIRMEREE
REMR T B EIRRRE T B =,
ccur A& LT Ih8E:
v TEBYES T12 1RIRINAE:
- N HERIEE
- ZRE=MEPWM GREEL, SMFAMEMNFA X2 FIRIEHES
- 16 DR, RAITEIME (SIMEETE)
- XWEMEEHR{THRXE TS, LUBGIhEER L E TR
- TREHERBNHLEN
—  ATERFOIITFIRIASEITTTHIPWM, UK EFASBFNF4EAT B PWMBK A
- ZHEHEBERMEEI (Single-shot mode)
- BRI LIRSS HIEE
- BEMEXTIMEREHIAITITHER
v TEBYES T13 1ERINEE:
- —PMRIZMLEREE, HE— T
- 16 DR, RAITEIME (SIMEETE)
- TI3HERBNHLER
- AIRASETI2
- FHAEES bR ILEE FRYSE AR
- ZFERAERETN (Single-shot mode)
- BRI RIS TS
- BEMEXYSMERSE M FHITITEL
v TERYEST14. TISFAT16THAEIRIFS:
- EMPEE—MHIIMEREE, BE—Matind
- 16fUSHEE, mAUTEIME (IRREIHH)
- XWEMEEHRITHRXEENEE], LUBGIhEEER L ETE
- T14. T15%1T16 FH1FesMREIBIEH
- AIRASETI2
- FHAEES bR IR F RSB AR
- ZHEHERMEEI (Single-shot mode)
- BRI IMBEHIEE
- BEMEXYSMERSE M FHITITEL
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o« MIINBYFETHRE

Infineon

- ZRFETARERASEIN. SHRA T REUIRUKE SRR TR BRI RN as F R =)

- WIRE KRN A RIEE RE RS

- MR E

- BIINEES EERMFLE, THECPURE
- ZBEERRIENEIEFIRT

- Rt RIRIB IR TR AR

(CTRAP) 1R

25.2 EE

CCUT AR METR/LLBORERIITIYES T12 TIRERAE BB — MRS

JERYITETEE T13. T14. T15 1

P
T16 THEERARL, T12 BERIMIIARL PWM (E S ixZ etk ss, LAISEEMITHIESE, UK
ShE RV,
fowm —>
CLKIN [ }—{ Clock Control R — Interrupt Control SR[3:0]
events »
C73ST CC70/71/72
T13HR[H:A] [ J— T13 c73
L C735Tn couT70/71/72
couT73
TL4HRH:A [1—»] T14 c74 T14R, C74ST T12_ZM
T12_OM
T15R, C755T T12_PM
TISHR[H:A] = 15 : > Dead- CC70/1/2DT T13/14/15/16_PM
Time CC70/1/2DTn
T16HR[H:A] T16 C76 T16R,C76ST | Control Modulation CM_70/71/72
Control CM_70B/71B/72B
CCTO0/1/2ST o CM_T73/74/75/76
ccro | [cro/zBsT,
c70B | & CC70/71/72/73ST
T12HR[H:A] 3 Volichanmal ] MCMP....5 /1172
ccr1 | § C70/71/72BST
CCPOS0/1/2[D:A
/1/2[D:A] T12 C71B 7::? CCPOS0/1/2 C74/75/76ST
CC70/1/2IN[D:A] oz | £ UEIEW Hall Logic
S CTRAP TRPS CM_CHE
okl B T S e
CTRAP[D:A]
CCUT_BlockDiagram.vsdx
40 CCU7 1EE]
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26 FriZ 23 X 5h2% (BDRV)

26.1 THEEMER

BDRV t#R3RH 6 MR IRThERE R, FAFHEHIIMNEBARER T n /18 MOSFET, X%t MOSFET HEFIAK 3 ™+
1, ERAF=AEBEYUTHEIRZ A,

BDRV A& LU TINEE:

v BT SFRITHFUIREHESMEIR. CCUT EIRAY PWM 1S S 31 GPIO BV ELfhThAE# 1T R IF I
v EERIRENEVEIL, FTIEHIIMG n D38 MOSFET Mitk, FHEHE RERIRIZAIMIR AR
v AARR X SERF

v BEMNERNEIEFEXETE, HIERES L HAERIFIMNB MOSFET XU

v REVXFRE, ATFELREEIRNUMENSRXAMIEENEE

v IIRVHERRoHBEER, TR FHRINATRIFIME MOSFET X i)

o BEREIFEIRENEEIEIRT, BTRSHBSMNB MOSFET

o FF/REERF /R B ERF AT E AR N 2

v BERITHEIET, FTEhATHRERE

o ERAMAKTER, EHATREETIERFRS MOSFET HitRkizH!

v MESRIRTHER (L ER FBIE (VSD) FITHERR M FEIE (VCP) RYRJ IR BRI S

o FBMXERE THRIET R

o ENRETHZEEHE

o ORI KT
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Infineon

26.2 EE
VCP VSD
i i
VSD
VSD_QV overvoltage
comparator
A 2-stage {7 cP2H
charge pum
9e pump ] cPaL
SAFE_ENABLE
SAFE_SHUTDOWN Safe enable > L1 cPi
— & shutdown o ] cpPiL
SSO_HCDIS -
] VDH
BDRV_SD §
( £ High-side [\
INAL3:1] - /I: [\ crver
INB[3:1] > —
INC[6:1] > _E> (] GHx
> Vit \/ _|£
VCP_LOTH1 Control & .
VCP_UPTH Diagnosis | _ = ' )
VSD_LOTH {J SHx
VSD_UPTH
VSD_CP1ST [ [ Low-side |
- driver
CP_OTSD [ RS [\
MI_CLK [ > _":I /
TFILT_CLK [ > (Vt? \/ "S
IRQ[1:0] [] L . )]
/
rsL
= 41 BDRV 1EE
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(infineon

26.3 BDRV BB S 4514

26.3.1 B8R

26.3.1.1 FBRE¥

42 RR T MRk IRshasha H AR TE @M ERBVIF A TIPSR M A B A S

Control
Signal

Gate
Charge
Current’

External
MOSFET
Voltages

Al chg_avg_%

OFF ON
|
|
Le SRon six =0 »le SRon six # 0, Vos<Vasion)
| |
:< tdly(on) trise(on) :
o | |
typ. : Long :\ v Y
o |
min. I I V *
| |
: Igate :
| | "
| |
20% -Jﬁ- |
| |
|
|
|
|

\4

Off

7 positive current flowing out of Gx pin

On Slope

|
|
|
I Vbs
i $ max.
' | V.
| :\ Vos=Vesion | _= /Gy
I l min.
| | |
| | t
| VGS | sat(on)
| |
i i | >
| | | ;
: Pre-Charge : : Post-Charge

| |

On

42 MR IR D 2% 480 LH AR 1 @R B R ¥ A T4 1

EHIASIBIERRYIE] tayon [5, MR lpoe LT, HETIM tiseon EEIEIEEBIR/NRIE lngomn
EREFIRE, EEISMB MOSFET RIMEREBEIRER] Vos = Vosono TEABRZAY SHx SIFIRYRIZRHRIE] (BRI
SRon_six 20)  FIJHIR R S LRIZRIATHREE R Aleng avg o BIRZE/NT lengo IMER MOSFET RYMRIHE— 78
BB E MR IXTh AT = BB 4RI FBE Vosyo MBI Ves = Veson EVIEE! Vonyemn FIBFBIE tiation TE Xo
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26.3.1.2 XEfS¥
43[BT T RPN ER MR IR shasha 4Rk Y T /BT LAR AR R B9 BB 4 S 2K

Control
. ON OFF
Signal
> SRott_shx=0 L SRoft_srx# 0, Ves>Ves(eft)
/ A > tdly(off) iy trise(off) i
Gate max.
Discharge Jaiscngx /\\ +
* . L\ AIdisch avg_%
Current?) min. \VZ 9_avg_%
Igate
A
20%
t
v A

External I Vos

MOSFET Vs

Voltages

: Ves=Vas(of
) : g
t
Pre-Discharge Post-Discharge
Off Slope
On Off
") positive current flowing into Gx pin

43 X ER I AR IR b4 L 4R B ¥ 40 T VR4

ééﬂ?ﬂyé*%ﬁﬁﬁﬁjl\a tdly(off) E: Hﬂ*&m%%;ﬁ Igate J:ﬁ: #T:E trise(off) EiKEUE?EEEg%j(BE{E Idischg@MAX’
FHRIFIRE, HEISMB MOSFET BIMNREBERE] Ves = Vosomo FEFBMZAY SHx 5IRMAYFIZRERE] (BPFIZR
SRofLSHx # O) 9 qﬁg*ﬂﬂ*&ﬁ&%%iﬁ'—ﬁéﬁﬁ%mﬁ?w EEi)tlE Idischgx E,\J{ﬁﬁlJ\a:A Idischgfavgf%o

26.3.1.3 HHREERBERM

ERNREIRIMR R EIRE Z BITIIRY, SEPRBIMRIREhes s BB RIS EE TRV BERED terse
A
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| I
Gate current ; >|< ; X i
value setting n1 | n ! n*t
| I
| I
| I
Gate current ' ! fre1
duration :
I
| |
A >
I
/ | tset(seq) :
1
. I
|
Gate current : : |
profile | I :
| | |
| I [
| | |
| | |
| I |
| | |
| | |
| | |
| | |
| I |
| | |
| : |
|
| i T max.
| [ N\ In+1 '
| i yp.
: fset(seq) : min.
| | >
| | t
igate_sequencer_settling.vsdx

E| 44 MR B2 SR 12 B a)

26.3.1.4 HFN=

452 7R T Vsninigh T Vsniow MABIEREZEIR teaiymign T teayiow) HY 1R BBIE ELARBSTE Vo -I—1> PWM EIHAA
BRI

Low-Side
Control OFF | ON OFF
Signal

VA

VVDH -

VSH(high)
Half-Bridge
Voltages

VSH(IuN) I

~V

! !
I I

I e

toaty hign) ) :‘: ! Pl (€ Laiyhign)
Comparator ~ SH_high : :
Output | :
Signals SH_low | I
— | 1
| |
P 1€ Liyon) s

& 45 B P A& LE R AR B (E S 3ER
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(infineon

26.3.2 MOSFETIRRh28 % 4514
7 68 MOSFET IR Eh235ItH
Vs=4.4VE 28V, Vsp=54VE2V, 04Kk23HF:. T,=-40°CE+175°C, 14ka8fF: T,=-40°C E +150°C, Ff
BEBESEXSFEM, ERBRARASIM FRIESEIEA)
Parameter Symbol Values Unit [ Note or Number
Min. |Typ. |Max. Test Condition
Gate charge Ichgo 1.5 4 8 mA |V cHarcE=0D; P_BDRV_02_01
current VGsx=V/Gs(on) ; Vsp=8V
Gate charge lchg3 5 10 15 mA |V /cHarGE=3D; P_BDRV_02_02
current VGsx=V/Gs(on) ; Vsp=8V
Gate charge lehgT 12 18 24 mMA |V cHARGE=7D P_BDRV_02_03
current Vesx<V/Gs(on) ; Vsp=8V
Gate charge lchg1s 33 45 57 mA |V /cHARGE=15D; P_BDRV_02_04
current VesxsV/Gs(on) ; Vsp=8V
Gate charge lchga1 100 125 |[150 mA Y /cHARGE=31D; P_BDRV_02_05
current VGsx=V/Gs(on) ; Vsp=8V
Gate charge lchge3 290 |340 390 MA | IcHARGE=63D; P_BDRV_02_06
current VGsx=V/Gs(on) ; Vsp=8V
Gate charge current|A [ chg avg % -25% |- +25% Y Reference: typ. lng; | P_BDRV_02_07
dynamic average SRon_six=165V/us;
deviation VGsx<VaGs(on)
Gate discharge Idischgo 1.5 5 8 mA | Y IpiscHARGE=0D P_BDRV_02_08
current Vesx=VGs(off) ; VsD=8V
Gate discharge Idischg3 5 10 15 mMA | Y IpiscHARGE=3D; P_BDRV_02_09
current VGsx=Vas(off) ; VVsD=8V
Gate discharge Idischg7 13 20 27 mMA | Y IpiScHARGE=7D ; P_BDRV_02_10
current Vesx=VGs(off) ; Vsp=8V
Gate discharge ldischg1s 37 50 63 mA |V [piscHARGE=15D; P_BDRV_02_11
current Vesx=VGs(off) ; Vsp=8V
Gate discharge Idischg31 100 (125 (150 |mA |Y/biscHARGE=31D; P_BDRV_02_12
current Vesx=VGs(off) ; VsD=8V
Gate discharge Idischge3 310 360 |410 MA | IbISCHARGE=63D ; P_BDRV_02_13
current VGsx=Vas(off) ; V/sD=8V
Gate discharge A | dischg avg % |-28% |- +28% Y Reference: typ. P_BDRV_02_14
current dynamic [dischex;
average deviation SRt six=165V/us;
Vesx=VGs(off) ; VsD=8V
High level output | Vexa 10 11 12 v 2 All other drivers P_BDRV_02_17
voltage Gxx vs. Sxx enabled but not ON;
C.=15nF; Icp=18.9mA,;
Res=100kQ; Vsp=8Y
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=68 MOSFET JRzh23HIE (42)
Vs=4.4VE 28V, Voo=54VE29V, 04k2B_F: T,=-40°C E +175°C, 14R28fF: T,=-40°C & +150°C, Ff
BREGEXFiEf, ERBRANSIE (RIESHEWAE)
Parameter Symbol Values Unit [ Note or Number
Min. |Typ. |Max. Test Condition
High level output | Vexa 7 - 12 % 2 All other drivers P_BDRV_02_18
voltage Gxx vs. Sxx enabled but not ON;
C.=15nF; Icp=16.2mA,;
RGs:].OOkQ; VSD:7V
High level output | Vexa 7 - 12 v |?Allotherdrivers P_BDRV_02_20
voltage Gxx vs. Sxx enabled but not ON;
C.=7TnF; lcharee<31p;
lcp=T.6MA;
Res=100kQ); Tj<150°C;
VSD:5.4V
High level output | Vexx_aBk 7 - 12 v all other Drivers P_BDRV_02_22
voltage GLx vs. GND enabled but not ON;
/ GHx vs. SHx - Ci=15nF; Res=100kQ;
Active Brake Mode Vsp=5.4V
External MOSFET | VGs(on) - - vV |YVsp=5.4V P_BDRV_02_25
gate-to-source } - v U Vsp=8V P_BDRV_02_26
voltage - MOSFET
on
External MOSFET | VGs(off) - - 2 v Y IpisCHARGE<31D P_BDRV_02_27
gate-to-source - - 3.5 % Y IpiscHARGE=31D P_BDRV_02_28
voltage - MOSFET
off
Rise time trise3_3nf 40 70 100 ns V25-75% of Vo P_BDRV_02_29
C.=3.3nF; Icharce=max
; IDISCHARGE=MaX ;
Vsp=8V
Fall time tfall3_anf 40 70 100 |ns |"75-25% of Vo P_BDRV_02_30
C.=3.3nF; Icharce=max
; IDISCHARGE=MaX ;
Vsp=8V
Rise time trisemax 50 - 350 ns 25-75% of Vexx; P_BDRV_02_31
C.=10nF; Icuarge=max ;
IpiscHARGE=mMaX ; V/sp=8V
Fall time tfallmax 50 - 350 ns 75-25% of Vexx; P_BDRV_02_32
C.=10nF; Icuarge=max ;
IpiscHARGE=mMaX ; V/sp=8V
Rise time trisemin 5 - 25 Hs | 125-75% of Voxa; P_BDRV_02_33
C.=10nF; Icyarge=min ;
IpiscHARGE=MIin ; Vsp=8V
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68

MOSFET IXEh2ssitH (4%)

Vs=4.4VE 28V, Voo=54VE29V, 04k2B_F: T,=-40°C E +175°C, 14R28fF: T,=-40°C & +150°C, Ff

BREEIEN T, [EMS

NI (FRIE5HER)

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

Fall time tfallmin 5 - 25 us  |[Y75-25% of Ve P_BDRV_02_34

C.=10nF; Icyarge=min ;

IpiscHARGE=MIin ; Vsp=8V
Absolute rise - fall | tr_f(diffjLsx - - 100 ns |25-75% of Vixx; P_BDRV_02_35
time difference for C.=10nF; Icparge=max ;
all LSx IpiscHARGE=MaX ; Vsp=8V
Absolute rise - fall | tr_f(difjHsx - - 100 ns |25-75% of Ve; P_BDRV_02_36
time difference for C=10nF; lcharee=max ;
all HSx IpiscHARGE=maXx ; V/sp=8V
Resistor between | ReenD 10 13.5 |17 kOh P_BDRV_02_38
GHx/GLx and GND m
Resistor between | RsHeN 15 20 27 kOh |*This resistance is the |P_BDRV_02_39
SHx and GND m resistance between

GHx and GND

connected through a

diode to SHx. As a

consequence the

voltage at SHx canrise

up to 0,6V typ. before

it gets discharged

through the resistor.
Effective Roncep 2.5 5 10 Oh |50mA forced into Gx, |P_BDRV_02_40
dischargeRDSON m  [Sx grounded;

IpiscHARGE=63D ; VcP=V/sD

+14.0V; Vsp=13.5V
Input propagation | tp(LN)min 3 - 12 ps |Y"ON"=1to25%of |P_BDRV_02_42
time (LS on) Vexxa; Ci=10nF;

ICHARGE=MInN
Input propagation | tr(LF)min 3 - 12 us  |Y"ON"=0to 75% of P_BDRV_02_43
time (LS off) Vexa; Ci=10nF;

IDISCHARGE=MIN
Input propagation | te(HN)min 3 - 12 us |Y"ON"=1to25%of |P_BDRV_02_44
time (HS on) Vexxa; Ci=10nF;

ICHARGE=MInN
Input propagation | tr(HFmin 3 - 12 us |Y"ON"=0to 75%of |P_BDRV_02_45
time (HS off) Vexa; Ci=10nF;

IDISCHARGE=MIN
Input propagation | tr(LN)max - 200 |350 ns ["ON"=1to 25% of P_BDRV_02_46
time (LS on) Vexxa; Ci=10nF;

IcHARGE=Max
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=68 MOSFET IREh235IH (40)
Vs=4.4VE 28V, Voo=54VE29V, 04k2B_F: T,=-40°C E +175°C, 14R28fF: T,=-40°C & +150°C, Ff
BEBESEXSTFEM, ERBRARNGIM PRIESEIWA)
Parameter Symbol Values Unit [ Note or Number
Min. |Typ. |Max. Test Condition

Input propagation | tr(LFmax - 200 |300 ns |"ON"=0to 75% of P_BDRV_02_47
time (LS off) Vexa; Ci=10nF;

IDISCHARGE=MaXx
Input propagation | tPHN)max - 200 |350 ns |["ON"=1to 25% of P_BDRV_02_48
time (HS on) Vexa; Ci=10nF;

IcHARGE=Max
Input propagation | tr(iHF)max - 200 {300 ns |"ON"=0to 75% of P_BDRV_02_49
time (HS off) Vexa; CLi=10nF;

IDISCHARGE=MaX
Absolute input tPon(diff)LSx - - 100 ns |["ON"=1to 25% of P_BDRV_02_50
propagation time Vexx; CL=10nF;
difference between IcHARGE=MaX
propagation times
for all LSx (LSx on)
Absolute input troff(diff)LSx - - 100 ns |["ON"=0to 75% of P_BDRV_02_51
propagation time Vexa; Ci=10nF;
difference between IpisCHARGE=MaXx
propagation times
for all LSx (LSx off)
Absolute input tPon(diff)HSx - - 100 ns |"ON"=1to 25% of P_BDRV_02_52
propagation time Vexa; Ci=10nF;
difference between IcHARGE=MaX
propagation times
for all HSx (HSx on)
Absolute input troff(diffHsx - - 100 ns |"ON"=0to 75% of P_BDRV_02_53
propagation time Vexx; CL=10nF;
difference between IDISCHARGE=MaX
propagation times
for all HSx (HSx off)

1) REFEFME,

HIZITHEE.

2) Icr BIEEFITRE 6 > MOSFET BY 20 kHz PWM 1R{ERVEBRAISRAVFI9 M E, B MOSFET s AR B A Fis
T8 CL, BRISRIOMRFEEE Voerr , EBMIRFEEZEFERAY Voxyemi o

3) %M@ SHx M GHx Z (Bl R EHEit,
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26.3.3 RINEBEGNFEFE

%69 FE I EB BB PR 1
Vs=4.4VE 28V, Vsp=54VE2V, 04Kk23HF:. T,=-40°CE+175°C, 14ka8fF: T,=-40°C E +150°C, Ff
BRESEX T, ERBRANSIE (rIESHEAE)

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

Charge current tdly(on) - 35 90 ns |Yfrom"ON"=1t020% |P_BDRV_03_01
delay time of lengx (x=0...63);

C.=10nF
Charge current rise | trise(on) - 35 70 ns |Yfrom20% of lngto | P_BDRV_03_02
time lengx@min (X=0...63);

C.=10nF
Gate Source tsat(on) - 50 |100 |ns |Yfrom Ves=Vesento |P_BDRV_03_03
Voltage Saturation 0.9*Voxyemn; Ci=10nF;
Time lcnarce=63 ; Vsp=8V
Charge current tset_chgfseq) - - 150 |ns |?Yfrom any /cHArRGE() |P_BDRV_03_04
settling time - to IcHARGE(n+1) = Op Or
sequencer mode 63p; C1=10nF
Discharge current |tset_dischg(seq) |- - 75 ns |V from any P_BDRV_03_05
settling time - IpISCHARGE(n) tO
sequencer mode IpISCHARGE(n+1) = OD OF

63p; C.=10nF
Discharge current | tdiy(off) - 25 80 ns |Yfrom"ON"=0t020% |P_BDRV_03_06
delay time Of lgischgx (x=0...63);

C.=10nF
Discharge current | trise(off - 25 70 ns |V from 20% of /sischeto |P_BDRV_03_07
rise time laischgx@min (X=0...63);

C.=10nF

1) REZEFMR, HIIHEE.
2) IcharcemHIcHarsem) B E PR IR TV FIELLHI RN BB E (i =
3)  Ioiscrarcem A oiscrarcerms1) B AE PP BR AR T\ T IELLHY /RN T BB BB R B {1 o
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26.3.4 B MIELLIRESYE

&R 70 B R M LL 38

Vs=4.4VE 28V, Vop=54VE2V, 04k23HF:. T,=-40°CE+175°C, 14ka8fF: T,=-40°C E +150°C, Ff
BREESEN T, ERRASIHIIER

PRESBEIE

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

Low-side timing VsH(low) 2 - 2.5 \Y P_BDRV_04_01
measurement
comparator
threshold voltage
High-side timing VsHihigh) Vso- - Vsp- 2V |V P_BDRV_04_02
measurement 2.5V
comparator
threshold voltage
Delay of low-side | tcdly(low) 5 - 20 ns |Y P_BDRV_04_03
timing
measurement
comparator
Delay of high-side | tcdly(high) 5 - 25 ns |Y P_BDRV_04_04
timing
measurement
comparator

1) BREIEFNE, HIRIHEE,
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26.3.5 RRMEN4HYE
r11 y =y d <Rl

(infineon

Vs=4.4VE 28V, Vop=54VE2V, 04Kk HF:. T,=-40°CE+175°C, 14ka8fF: T,=-40°C E +150°C, Ff
BRESEX T, ERBRANSIE (rIESHEAE)

Parameter Symbol Values Unit [ Note or Number
Min. |Typ. |Max. Test Condition
Drain source V/DSMONVTH -25% [0.125 |[+25% |V |BDRV_CTRL3.DSMON |P_BDRV_05_01
monitoring VTH<2:0>=000s
threshold 20% |0.25 [+20% |v |V P_BDRV_05_02
BDRV_CTRL3.DSMON
VTH<2:0>=001p
-15% |0.5 [+15% |v |V P_BDRV_05_03
BDRV_CTRL3.DSMON
VTH<2:0>=010s
-15% |0.75 [+15% |v |V P_BDRV_05_04
BDRV_CTRL3.DSMON
VTH<2:0>=011
-15% |1.00 [+15% |v |V P_BDRV_05_05
BDRV_CTRL3.DSMON
VTH<2:0>=100g
-15% |1.25 [+15% |v |V P_BDRV_05_06
BDRV_CTRL3.DSMON
VTH<2:0>=101p
-15% |15 [+15% |v |V P_BDRV_05_07
BDRV_CTRL3.DSMON
VTH<2:0>=110g
-15% |1.75 [+15% |v [V P_BDRV_05_08
BDRV_CTRL3.DSMON
VTH<2:0>=111g
Drain source tos_FILT 0.7 1 1.3 us |YSFRsetting0 P_BDRV_05_09
monitoring filter 1.7 2 2.3 us |V SFRsetting1 P_BDRV_05_10
time 3.6 4 4.4 us |YSFRsetting 2 P_BDRV_05_11
7.5 8 8.5 us |YSFRsetting3 P_BDRV_05_12
Drain source tps_BLANK 0.7 1 1.3 us |YSFRsetting 0 P_BDRV_05_13
monitoring 1.7 |2 2.3 us |V SFRsetting1 P_BDRV_05_14
blanking time 36 4 4.4 us |V SFRsetting2 P_BDRV_05_15
7.5 8 8.5 us |YSFRsetting3 P_BDRV_05_16

1) EFEIEFNR, HIgHHEE,
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26.3.6 FAEFRIZUTERMN

Ep) k= a4 ==
Vs=4.4VE 28V, Voo=54VE29V, 04k T,=-40°C E +175°C, 14k T,=-40°C E +150°C, Ff
BREIEX T, ERBRANSIE (RIFSHENRAE)

Parameter Symbol Values Unit [ Note or Number

Min. |[Typ. |Max. Test Condition
Pull-Up diagnosis | /pubiag -750 |- -350 |pA |/oiscHAre=0 ; Vsp=6.4V; |P_BDRV_06_01
current Vsux=5V; V=5.4V
Pull-Down IPDDiag 900 - 1600 |pA |/biscHAarGe=0 ; Vsp=6.4V; |P_BDRV_06_02
diagnosis current Vsu=5V; Ve=5.4V
Effective Pull-Down | /ppDiag oD 200 - - WA  |/oiscHARGE=0 ; Vsp=6.4V; |P_BDRV_06_03
diagnosis current Vsu=5V; Ve=5.4V
overdrive

26.3.7 HERISHE

=713 FRfRR
Vs=4.4VE 28V, Voo=54VE29V, 04k T,=-40°C E +175°C, 14k T,=-40°C E +150°C, Ff
BREEXFE, ERBRANSIE (rIFSHERAE)

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

Output voltage VCP | Vcpmini 8 - 11 v |YBridge Driver P_BDRV_07_01
vs. VSD enabled but not ON;
Ccp1=220nF;
Ccp=220nF;
/cp:7.6mA; VSD:5.4V;
fep=250kHz
Single-Stage Mode |Vcpsingle 11.7 |- 16 v Y Bridge Driver P_BDRV_07_02
Output voltage enabled but not ON,
VCP vs. VSD Charge Pumpiin
single-stage mode;
Ccp1=220nF;
Ccp=220nF;
/cp:18.9mA; VSD:18V;
fep=250kHz
Regulated output | Vce 11.7 |- 16 v |YBridge Driver P_BDRV_07_03
voltage VCP vs. VSD enabled but not ON;
Ccp1=220nF;
Ccr2=220nF;
1cp=18.9mA,; V5p=8V;
fcp=250kHz
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xR73 R (4)
Vs=4.4VE 28V, Vepr=54VE2V, 0K : T,=-40°C E +175°C, 14Kk T,=-40°C E +150°C, Ff
BREOMEN T, EREFANSIR (FRIESHIHER)

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

Turn ON Time ton_vcp 10 - 70 us |2V from P_BDRV_07_04
CPCLK_EN='1"to 25%
of Vep; Cep1=220nF;
Ccpz=220NF;
Cvcp=470nF; V5p=8V;
fep=250kHz

Rise time trise_vCP 20 - 9% us |?Yfrom25%to75% |P_BDRV_07_05
Of ch; Ccp1:220n F;
Ccpz=220NF;
Cvcp=470nF; Vsp=8V;
fep=250kHz

1) KREFEFMR, BIGITHEE,
2) i DRV_CP_CLK_CTRL.CPCLK_EN #¥ B i, z<it+at#im4ERg

26.3.8 VSDid[E4FH

K14 vsD EE

Vs=4.4VZE 28V, 0RBFH: T,=-40°C E +175°C, 14R33MF: T,=-40°C E +150°C, P EB[EIIMEFTFiEHt,
ERBFANGIR (PRIESHEWEA)

Parameter Symbol Values Unit | Note or Number

Min. |Typ. |Max. Test Condition
VSD Overvoltage | Vsp_ov 32 - 38 v oY P_BDRV_08_01
Rising
VSD Overvoltage V/sb_ov_hyst 1.3 1.9 2.5 Vv D P_BDRV_08_02
Hysteresis
VSD Overvoltage | tvsp_ov_filt 10 12 14 ps | P_BDRV_08_03
Filter Time

1) ERLEIEFNR, HIgHHEE,
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1.2 Max
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Stand Off
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|
48X 0.6:0.15
(o 0g]c] Seating plane —_—

Coplanarity @
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|£—@ Exposed diepad
AAARAAARAARA

= | = i
= | = [8] |

= ] = %

e — —— = 4 o

== | == o .

[ T 0
== == S |
= XO | = |

48

! LILELELLH TERRRTRNEN.
Pin1 Marking 0.22:0.05

1) Does not include plastic or metal protrusion of 0.25 Max per side
2) Exposed pad for soldering purpose
All dimensions are in units mm

The drawing is in compliance with ISO 128-30, Projection Method 1 [-a-@]
Drawing according to ISO 8015, general tolerances ISO 2769-mk

& 46 PG-TQFP-48-10
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Stand Off
1.410.05
1.6 Max

=
0.1+0.05

1) Seating plane

64X Coplanarity

D] [2o.2[A-Bo]c . Exposed diepad

nnonnnnmnannnne
= . = =
= = = =
= = = o
= = =
= = =
— — —
64
Pin1 Marking EPAD
Dimension
1) Does not include mold protrusion Ex Ey
2) Does not include dambar protrusion of 0.08 max
: ; . . 45 | 45
All dimensions are in units mm
The drawing is in compliance with ISO 128-30, Projection Method 1 [G—@-] 55 | 55
= 47 PG-LQFP-64-28
é gl g
o ¥ JIE §§
- -| °les H e 73
. \"—40 S
6L X 0.6+0.15 ; f
Soodld] Seating plane
Coplanarity Bottom view 64X

Diepad center
Pin1 marking u 02385 .--EI
— === —4-[0.08(WJA -B[D|C
EPAD Dimension
Ex Ey
5.4 5.4
4.5 4.5
1) Does not include plastic or metal protrusion of 0.25 max. per side
All dimensions are in units mm
The drawing is in compliance with ISO 128-30, Projection Method 1 [G—@]
Drawing according to ISO 8015, general tolerances ISO 2768-mK
48 PG-LQFP-64-31
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FEF~m (7S RoHS fRf)
AT HEREREFPWHERTRIENR, HETEAEM, ZB3G e~ alERiRt, F6-R7E
RoHS 7 (BN, SIARBELHEARE, FHRS IPC/JEDEC J-STD-020 i7AE, EATFELHBIRE) -

BXBENESER, HHE

https://www.infineon.com/packages
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28 28 B 15

AXHEPEAUTEFEEIANARE, FIRIR 75,

rR75 4aB%1E

(infineon

Acronyms Name

100TP 100 Time Programmable

AHB Advanced High-performance Bus
APB Advanced Peripheral Bus

ASIL Automotive Safety Integrity Level
BEMF Back Electro Magnetic Force

CAN Controller Area Network

CcpP Charge Pump for MOSFET driver
DMA Direct Memory Access

ECC Error Correction Code

EEPROM Electrically Erasable Programmable Read Only Memory
FS Functional Safety

FSM Finite State Machine

GPIO General Purpose Input Output
Hiz High impedance

IEN Interrupt Enable

LDO Low DropOut voltage regulator
LOW Long Open Window (for WDT)
LSB Least Significant Bit

LQFP Low profile Quad Flat Package
MCTRL Motor control

MCU Micro Controller Unit

MPU Memory Protection Unit

MRST Master Receive Slave Transmit
MSB Most Significant Bit

MTSR Master Transmit Slave Receive
N-FET N-channel Field Effect Transistor
NMI Non-Maskable Interrupt

NVIC Nested Vector Interrupt Controller
NVM Non-Volatile Memory

0osc Oscillator

oT Overtemperature

OTP One Time Programmable

PBA Peripheral Bridge

PC Program Counter
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(infineon

x5 gamgin (£%)

Acronyms Name

PD Pull Down

PLL Phase Locked Loop

PMU Power Management Unit

PPB Private Peripheral Bus

PSRAM Program Static Random Access Memory
PSW Program Status Word

PU Pull Up

PWM Pulse Width Modulation

RAM Random Access Memory

ROM Read Only Memory

SCB Short Circuit to Battery

SCG Short Circuit to Ground

SECDED Single Error Correction Double Error Detection
SFR Special Function Register

SoC System on Chip

SOW Short Open Window (for WDT)

SPI Serial Peripheral Interface

SRAM Static Random Access Memory

SSO Safe Switch Off (path)

SWD Arm°”Serial Wire Debug

TAP Test Access Port (for test and debug)
TCCR Temperature Compensation Control Register
TMS Test Mode Select

TSD Thermal Shut Down

TQFP Thin Quad Flat Package

UART Universal Asynchronous Receiver Transmitter
uv Undervoltage

VBG Voltage reference Band Gap

VCO Voltage Controlled Oscillator

WDT Watchdog timer in SCU-DM

Datasheet, Z8F80164852

142 Rev.1.1
2023-06-19



MOTIX™ TLE989x/TLE988x
FBFBLDCRZ FHAYCAN FD 1 NFETHIIE 4128

29

BITiER

(infineon

Revision

Date

Changes

Rev. 1.1

2023-06-19

Updated P_GEN_10_13

Rev. 1.0

2023-05-15

Initial version

Datasheet, Z8F80164852

143

Rev. 1.1
2023-06-19



N

)

FAER, AXHNRXERRSGES, NAEEFANRR CRREHTFXIEX, ZRXEXNHESE, FAAEAEFIERZEK

1o

RTFEFIIERERER T BtiEF, UNRESHFNERIETHNER, RENPXEXSEMNEXRAIEXE XA EF

EARRERZ AL,

Ftt, FHAEBHREIZ P SOR AR A SR FT 5 SR A& R152, 158 I http://www.infineon.com
BEXBRXMAPIGEX RS Z BEFEERAES, URHNEXXMANE, FEOARTESARAEIIERNE,

EBNMREREXHE, RTERSHIER LRGP, B CERWERFIEPRIREENTARTES FEREEMmERE
RS EERASEREN SR, R OERRIBRGERFHNTEEIERESE. MEREFRELRREA, BFREFERAETX

o

Trademarks

All referenced product or service names and trademarks are the property of their respective owners.

hR7s 2026-07-16

Infineon Technologies AG AR,
== Neubiberg 85579

h#X © 2026 Infineon Technologies AG
3= ESiE YN
REFTENF,

Do you have a question about this
document?

Email:

erratum@infineon.com

EEE

Infineon Technologies AG & ELXEX AT (LU T{E
R "RTCR") HEFREMRMANTR (T8

BENR, B EBEGRRGRTEAMR)
(LUFEH "=R") , MEFEFSR VAR
HIIEZRME Y & F S E A BE Y B R R &1,
ME LRESFRHEMBENY, WEEFIERB
RYVEZHESRM. REER CAPHPEREN
BRT, BRN—RERMEAHFIIEHNETE
EHESHNREA NE VEEBAR.

RN, HKEREENMRILE =AM
FRERIEMATRIE, BIANSS4ERE/BIE%E
FAMEEH M RIRIE.

RRNSH M. MANE A WEM~RNAE
ERAAXNEMES A XL B ERTE
FHEBEHF AR,

AR E S BRI AE R AR BRI EER
BERRKRER. FRERETGEF @ RN A
MEFREARNERL, HEANBMES
BEABPREIEAX AP EEHNRERXRARK
. BERERMEERRIT. REMNKTUANA
HDgEEM T 2lE, HFETSEERBEXIER
EXO

PRAERTCOEZZTAMRIE, SN-RF SR TE
I ™= S PR S o A = m B RS R A S I T
SSBABMHENNAE. B8, LARMEHTY
&P ERORBARIITAEERN LR MNP E
AfAEm, BEREFNEAHELBEE

RYORARMREREEHER, W (EERX
&) (UrhG) % 44b &, BEHABRETE AR
TR (TDM) RIALF),

MRFmEER2IEE:
HTFEATRERERFAEEN TS, RE~Mm
RIT R, BROEFRIEFMASEA
2. BEFSWBHER, HFREHMFR
(UFEH"Z2FE") , ROENERRLSR
R EBEREE,

WMRASHEE 25| AR

RIEXE. BEMEFEMERKNAR=IOER
MFY, ZREPRTCEZME. R ORREME
F, B, &R BEIR IR M AR A RA
WEYRE L A3 o

MR EBEANRERIINMY, R OERFIEF
BB, EHMIERY. RAIER LR AR RNIR =
B (BREEER) © (a) WFLURRBRE IR
HEVER Y, (RIESRARRIERME SR ZIRGH
FEREBEHS=G; K&(b) FUZ#HELHE
(binary code)FZ 3t IhmILLimAA P 2 & %34,
RERFEROEBEEFT R, BIEXNRREHITE
AEMER. Sfl. BK. BFHHmF. X
M. BA. REZFFNEZHEURNEIEAE
B, BHRABERENE CEDRAERIAN
https://www.infineon.com,


http://www.infineon.com/
mailto:erratum@infineon.com
https://www.infineon.com/

	1 概述
	2 框图
	图 1 TLE989x/TLE988x 框图

	3 产品定义
	3.1 器件引脚分布
	3.1.1 器件引脚分布 48 个引脚
	图 2 48 引脚封装的引脚分布

	3.1.2 器件引脚分布 64 个引脚
	图 3 64 引脚封装的引脚分布

	3.2 器件封装和订购信息
	表 1 器件封装
	订购信息
	表 2 订购信息
	TLE989x Grade-0 (3 ph)
	TLE989x Grade-1 (3 ph)
	TLE988x Grade-0 (2 ph)
	TLE988x Grade-1 (2 ph)
	注释：
	JTAG ID
	客户 ID
	图 4 客户ID解码

	3.3 引脚定义
	表3 引脚定义及功能
	Analog inputs
	Fail input/output
	High-Voltage Monitoring inputs
	CAN interface
	Bridge Driver
	Charge pump
	Other pins
	Power supply

	3.4 特殊引脚功能
	3.4.1 RESET 和 FIFO 引脚
	3.4.2 编程
	3.4.3 调试
	3.4.4 时钟输入
	3.4.5 模拟基准
	3.5 器件启动
	图 5 器件启动时序

	3.6 掉电
	图 6 低供电 (欠压) 条件下的运行情况

	3.7 一般电气特性
	3.7.1 绝对最大额定值
	表 4 电源引脚电压
	表 5 高压引脚电压
	表 5 高压引脚电压（续）
	表 6 CAN 收发器电压
	表 7 GPIO 电压
	表 8 电流检测放大器输入电压
	表 9 电流
	表 10 过载电流
	图7 过载电流
	表 11 温度
	EMC
	表12 ESD 耐受性
	注释：

	3.7.2 工作范围
	表13 工作范围

	3.7.3 电流消耗
	表 14 电流消耗
	表 15 活动模式电流消耗
	表 16 睡眠模式电流消耗
	表 16 睡眠模式电流消耗
	表 17 停止模式电流消耗

	3.7.4 热阻抗
	表 18 热阻抗 - TQFP-48
	表 19 热阻抗 - LQFP-64

	3.7.5 时序特性
	表 20 系统时序


	4 BLDC驱动器应用信息
	图 8 BLDC 系统的简化应用图示例
	表 21 外部组件（BOM）
	表 21 外部组件（BOM）（续）
	4.1 更多应用信息

	5 电源管理单元（PMU）
	5.1 功能概述
	5.2 框图
	图 9 PMU框图

	5.3 PMU电气特性
	5.3.1 电源特性
	表 22 PMU直流供电技术规范

	5.3.2 稳压器
	5.3.2.1 主机供电特性
	表 23 主机直流供电技术规范
	表 23 主机直流供电技术规范（续）

	5.3.2.2 VDDP 特性
	表 24 VDDP 直流电气规格

	5.3.2.3 VDDC 特性
	表 25 VDDC直流电气规格

	5.3.2.4 VDDEXT 特性
	表 26 VDDEXT直流电气规格
	表 26 VDDEXT直流电气规格（续）
	表 26 VDDEXT直流电气规格（续）

	5.3.3 时钟发生器
	5.3.3.1 主机时钟特性
	表 27 主机时钟规格

	5.3.3.2 安全基准时钟特性
	表 28 安全基准时钟规格

	5.3.4 系统状态控制
	表 29 系统状态控制

	5.3.5 先进先出故障安全监测
	表 30 先进先出故障安全监测

	5.3.6 监测和供电
	表 31 监测基准及供电规格
	表 32 VAREF 监测规范


	6 系统控制单元（SCU）
	6.1 功能概述
	6.2 框图
	图10 SCU框图

	6.3 SCU电气特性
	6.3.1 振荡器和 PLL 特性
	表 33 HP_CLK 振荡器（SCU 时钟控制）
	表 34 PLL0
	表 35 PLL1
	表 36 电流消耗

	6.3.2 外部时钟特性（XTAL1、XTAL2）
	表 37 工作范围


	7 微控制器单元 (MCU)
	7.1 功能概述
	7.2 框图
	图11 MCU框图

	7.3 电气特性闪存参数
	7.3.1 FLASH0 和 FLASH1 的特性
	表 38 闪存特性


	8 系统看门狗定时器（SYSWDT）
	8.1 功能概述
	8.2 框图
	图 12 SYSWDT 框图


	9 通用异步收发器 (UART0/1)
	9.1 功能概述
	9.2 框图
	图 13 UART框图


	10 高速同步串行接口(SSC0/1)
	10.1 功能概述
	10.2 框图
	图 14 SSC框图

	10.3 SSC0/1电气特性
	10.3.1 SSC 时序特性
	表 39 SSC 主模式时序（受工作条件限制，CL = 50 pF）
	图 15 SSC 主模式时序


	11 CAN控制器（MultiCAN+）
	11.1 功能概述
	11.2 框图
	图 16 MultiCAN+ 框图


	12 CAN收发器（CANTRX）
	12.1 功能概述
	12.2 框图
	图 17 CANTRX 框图

	12.3 CANTRX电气特性
	12.3.1 CANTRX 特性
	表 40 CAN 总线接收器
	表 41 CAN总线发射器
	表 42 动态 CAN 收发器特性
	表 42 动态 CAN 收发器特性（续）
	表 42 动态 CAN 收发器特性（续）
	表 43 CAN过温特性
	图18 动态特性时序图
	图 19 来自ISO 11898-2：tloop、tbit(TXD)、tbit(BUS)、tbit(RXD)定义


	13 通用端口（GPIO）
	13.1 功能概述
	13.2 框图
	端口 0 和 端口 1
	图20 双向端口 2 的总体结构
	图21 输入端口的总体结构

	13.3 GPIO 电气特性
	13.3.1 保持电流和强制电流的描述
	图 22 上拉/下拉器件
	图 23 拉动电流、保持电流和强制电流

	13.3.2 端口 0、端口 1、TMS 和复位直流特性
	表 44 端口 0、端口 1、TMS 和复位直流特性
	表 44 直流特性 Port0、Port1、TMS、复位（续）
	表 45 端口输出驱动器的电流限制

	13.3.3 端口 2 直流特性
	表 46 端口 2 的DC特性


	14 高压监测器输入(MON)
	14.1 功能概述
	14.2 框图
	图 24 MON框图

	14.3 MON电气特性
	14.3.1 MON 特性
	表 47 监测输入的电气特性


	15 模拟基准电压生成 (ARVG)
	15.1 功能概述
	15.2 框图
	图 25 ARVG 框图

	15.3 ARVG电气特性
	15.3.1 VREF1V2 直流特性
	表 48 VREF1V2 直流规格

	15.3.2 VREF5 直流特性
	表 49 VREF5 直流规格


	16 模拟数字转换器 1 (ADC1)
	16.1 功能概述
	16.2 框图
	图 26 ADC1 框图

	16.3 ADC1 电气特性
	16.3.1 模数转换器 ADC1 特性
	表 50 模数转换器 ADC1，时序参数
	表 51 模数转换器 ADC1，性能参数
	表 51 模数转换器 ADC1，性能参数（续）

	16.3.2 模拟输入特性
	表 52 带0型衰减器（ATT_TYP0）的高压输入
	表 53 带1型衰减器（ATT_TYP1）的高压输入
	表 54 带2型衰减器（ATT_TYP2）的高压输入


	17 监测模拟数字转换器 2 (ADC2)
	17.1 功能概述
	17.2 框图
	图 27 ADC2 框图

	17.3 ADC2 电气特性
	17.3.1 模数转换器 ADC2 特性
	表 55 模数转换器 – 时序和交流特性参数
	表 56 模数转换器 - DC 规格
	表 56 模数转换器 - 直流规格（续）

	17.3.2 衰减器特性
	表 57 高压输入专用 0 型衰减器
	表 58 高压输入专用 1 型衰减器
	表 59 高压输入专用 2 型衰减器
	表 60 高压输入专用 3型衰减器
	表 61 中压输入专用 4 型衰减器


	18 电流检测放大器 (CSA)
	18.1 功能概述
	18.2 框图
	图 28 CSA 框图

	18.3 CSA 电气特性
	18.3.1 电气参数描述
	18.3.2 转移特性和错误定义
	图 29 CSA转移特性
	图 30 CSA 建立时间

	18.3.3 CSA 特性
	表 62 电流检测放大器电气特性
	表 62 电流检测放大器的电气特性（续）


	19 电流检测比较器 (CSC)
	19.1 功能概述
	19.2 框图
	图 31 CSC框图

	19.3 CSC 电气特性
	19.3.1 CSC特性
	表 63 电流检测比较器的电气特性


	20 温度传感器单元（TMPSNS）
	20.1 功能概述
	20.2 框图
	图 32 TMPSNS框图

	20.3 TMPSNS电气特性
	20.3.1 TMPSNS 特性
	表 64 温度传感器参数规格
	表 65 系统热关断


	21 BEMF 比较器（BEMFC）
	21.1 功能概述
	21.2 框图
	图 33 BEMFC框图

	21.3 BEMFC电气特性
	21.3.1 阈值和迟滞
	图 34 BEMFC 阈值和迟滞定义

	21.3.2 BEMFC 特性
	表 66 电气特性


	22 Σ-Δ ADC (SDADC)
	22.1 功能概述
	22.2 框图
	图 35 SDADC应用框图
	图 36 SDADC 框图

	22.3 SDADC电气特性
	22.3.1 SDADC 特性
	表 67 SDADC 特性
	图 37 输入级等效电路


	23 定时器 20 (T20) 和定时器 21 (T21)
	23.1 功能概述
	23.1.1 框图
	图 38 Timer2 框图


	24 通用定时器单元（GPT12）
	24.1 功能概述
	24.2 框图
	图 39 GPT12 框图


	25 捕获/比较单元 7 (CCU7)
	25.1 功能概述
	25.2 框图
	图 40 CCU7 框图


	26 桥接器驱动器 (BDRV)
	26.1 功能概述
	26.2 框图
	图 41 BDRV 框图

	26.3 BDRV 电气特性
	26.3.1 电气参数描述
	26.3.1.1 开启参数
	图 42 栅极驱动器输出级在导通阶段的详细工作特性

	26.3.1.2 关断参数
	图 43 关断阶段门极驱动输出级的详细工作特性

	26.3.1.3 栅极电流稳定特性
	图 44 栅极电流建立时间

	26.3.1.4 时序测量
	图 45 时序测量比较器阈值与延迟

	26.3.2 MOSFET驱动器输出特性
	表 68 MOSFET 驱动器输出
	表 68 MOSFET 驱动器输出（续）
	表 68 MOSFET 驱动器输出（续）
	表 68 MOSFET 驱动器输出（续）

	26.3.3 充放电电流时序特性
	表 69 充放电电流时序特性

	26.3.4 时序测量比较器特性
	表 70 时序测量比较器

	26.3.5 漏源监测特性
	表 71 漏源监测

	26.3.6 负载开路诊断电流特性
	表 72 负载开路诊断电流

	26.3.7 电荷泵特性
	表 73 电荷泵

	26.3.8 VSD过压特性
	表 74 VSD 过压


	27 封装信息
	图 46 PG-TQFP-48-10
	图 47 PG-LQFP-64-28
	图 48 PG-LQFP-64-31
	绿色产品（符合 RoHS 标准）
	有关封装的更多信息，请访问 https://www.infineon.com/packages

	28 缩略词
	29 修订记录



