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1 Summary of Features

1 FHERMR

XMC440085 4 EF 2 ETF Arm® Cortex-M4® RbIRBFAIZEY XMC4000 AT HITHI 28 = fho XMC4000 @— &R 55
MERE. TRERIRUITHIZS, FXTTAERE. TAWTH|. BIREHE. EREMITHI#HIT T ik

System System scu
Masters Slaves

CPU RTC

ARM® Cortex™-M4

USB WD

GPDMAO Ethernet oTG

System DCode ICode

g U U i ] U

| Bus Matrix

SEEE

Data Code
PMU PSRAM DSRAM1 DSRAM2
ROM & Flash

usico DSD POSIF1|| CCU80 || CCU81 | |[HRPWM| |[LEDTSO0|| CCU43 || PORTS DAC

PBAD ﬁ ﬁ piizneralso ﬁ ﬁ ﬁ PerighaTaI1 HE} PBA1

ERU1 VADC ||POSIFO || CCU40 || CCU41 | | CCu42 Usic1 CAN

= 1 RFIEE CPU FERSK

+  CPUR%
- B8k 32 il ARM Cortex-M4 CPU
- 16 fi# 32 fii Thumb2 }5%
- DSP/MAC#E<
- BATFRERAZIFNARFA TS (SysTick)
v FRET
v FESFRIPET
o BRERTEEiEEI23
¢ R% 8 MEERYER DMA
v EBEMEKETT (ERU), AFXIMBFMAERARS IERETT A RIZNIE
v RERICRC I (FCE), AFZAIsEIRAN

e g

+ 16KB /i E5|5 ROM

v 16 KBF L ERIZFFM#ERS

v 2KBA LERIBUETFMESS

v 32 KBR LERBESFEES

+ 512KBF LIATE, F4KBIESERE
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1 Summary of Features

EIflIME

o LIKMIMACHEIRSZ$510/100 Mbit/sHIE IR

o BASRITEZK. USB2.0ENL. £F 0TG, mWEERL PHY

o EHIZZEIEMIED (MultiCAN). T 2 DT 589 Full-CAN/Basic-CAN. 64 PEEITR (MO). FIERE
=1X 1 MBaud

o AMBERSBITIZEONEE (USIC), 1R 4 NERITEE, nIH{E UART. I SPI. ESPI. IIC. ISFOLIN
O
o BT ANIEOR LED AR RLN/1T 528 (LEDTS)

B AERIMS

o @ 12 D PERAVEIEFFEIRER (VADC), B8 MEE, HHEKNRNELEERLLRES
o BEMNEE. HFHARM Delta Sigma #8258, AT A/D 5551k
o BEW 12 9 PERIBEREIEREEES (DAC)

TkEEHIM g

v TNMEIR/LLIRETT 8 (CCU8), AT ENIEHIFN B IRiE iR
o INMEIR/LLARETT 4 (CCU4), REBAER 28

o NS HYEER PWM (HRPWM) J@iE

v FATFERENEMNINAMIERED (POSIF)

v ERTREMERNANEOEAERSS (WDT)

o BHRIREERZR (DTS)

v BN IEERY LAY BT ERAE IR

v RFITHIETT (SCU), BFRARCEMITH

L= DL 1T o5

o ARIEOIREHIEHEIEIR (PORTS)
o JRIZFHHAL

v =ZEEANER

v ST REEEL

o B JTAG EOFRAFR IR

k _EiRidsz 55

o DEXFAIAINEE: 8 M. CoreSight. ERER
o ZFIEO: ARM-JTAG. SWD. BBL&IRIE

Datasheet 5 V14
2024-12-05



Car
XMC4400 Infineon
Microcontroller Series for Industrial Applications

1 Summary of Features
1.1 ITHER

ERMIEFSRIITEWABRE TIHE~ RN ERSE, IS “XMC4<DDD>-<Z><PPP><T><FFFF>"fRiR
+  <DDD> T mINEESE
v <> EHEDTIK
- E:LFBGA
- F: LQFP
- Q: VQFN
+  <PPP>E1ZE5|fiEK
o <T>REEE:
-F: -40°CE85°C

K: -40°C E 125°C
+  <FFFF> [RAJfEKR)
9NTE T fE XMC4400 RUTTIACRS, IBEBXRERIHE AR HHZHH,
ARXAEHR T XMC4400 R YRV IMITEm, BEERPTEAEATRES  @. FERKR1,

ANEBER, AXHPEER RIE XMC4400 RFAEITE Mo

1.2 wERE

XL HFXRAYE L, AR CENESEN/HDHERETTH,

®1 XMC4400 23R E

Derivative? Package Flash Kbytes |SRAM Kbytes
XMC4400-F100x512 PG-LQFP-100 512 80
XMC4400-F64x512 PG-TQFP-64 512 80
XMC4400-F100x256 PG-LQFP-100 256 80
XMC4400-F64x256 PG-TQFP-64 256 80
XMC4402-F100x256 PG-LQFP-100 256 80
XMC4402-F64x256 PG-TQFP-64 256 80

1) x BXHEEESEERN ST,
1.3 HETE

XMC4400 I ARBIFICERARRERFET R, XEHIERFMAE BT FHESE DL B EIEFMAIE 2.
2R 2 XMC4400 FETE

Package Variant Package

XMC4400-F100 PG-LQFP-100-25
PG-LQFP-100-29

XMC4400-F64 PG-TQFP-64-19
PG-TQFP-64-21

Datasheet 6 V14
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1 Summary of Features

1.4

RERBFMHE

TRIE T S &R ATEE.

&3 XMC4400 234 RIFVFE

Derivative?’ LEDTS Intf. |ETH Intf. USB Intf. USIC Chan. |MultiCAN Nodes, MO

XMC4400-F100x512 1 RMII 1 2x2 NO, N1
MO[0..63]

XMC4400-F64x512 1 RMII 1 2Xx2 NO, N1
MO[0..63]

XMC4400-F100x256 1 RMII 1 2x2 NO, N1
MO[0..63]

XMC4400-F64x256 1 RMII 1 2Xx2 NO, N1
MO[0..63]

XMC4402-F100x256 1 - 1 2x2 NO, N1
MO[0..63]

XMC4402-F64x256 1 - 1 2Xx2 NO, N1
MO[0..63]

1) x BRXEFEESEEN S/,

xa XMC4400 234 BIFVFE

Derivative! | ADC Chan. |DSD Chan. |DAC Chan. [CCU4Slice |CCUS8 Slice |POSIF Intf.  HRPWM

Intf.

XMC4400- 24 4 2 4x4 2x4 2 1

F100x512

XMC4400- 14 4 2 4x4 2x4 2 1

F64x512

XMC4400- 24 4 2 4x4 2x4 2 1

F100x256

XMC4400- 14 4 2 4x4 2x4 2 1

F64x256

XMC4402- 24 4 2 4x4 2x4 2 1

F100x256

XMC4402- 14 4 2 4x4 2x4 2 1

F64x256

1) x B FFHRESEE R & UfFo

Datasheet
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1 FHE#ER

1.5

RHEZERNEX

XMC4400 SRR ZFhAFEAR/NFIR] A VADC BB E, R 5 HATBARNGFENMAE, 3R 6 HARH SRAM
B E, 7= 7 /JFIEY VADC B8,

RS RNFEE
Total Flash Size Cached Range Uncached Range
256 Kbytes 0800 0000y - 0C00 0000 -
0803 FFFFu 0CO03 FFFFy
512 Kbytes 0800 00004 - 0C00 00004 -
0807 FFFF, 0COT7 FFFF,
K6 SRAM 7Zi#28EE
Total SRAM Size Program SRAM System Data SRAM Communication Data
SRAM
80 Kbytes 1FFF C0004 - 2000 00004 - 2000 80004 -
1FFF FFFFy 2000 TFFFy 2000 FFFFy
R7 ADC @&
Package VADC GO VADC G1 VADC G2 VADC G3
PG-LQFP-100 CHO..CH7 CHO..CHY CHO..CH3 CHO..CH3
PG-TQFP-64 CHO, CH3..CH7 CHO, CH1,CH3,CH6 |CHO,CH1 CH2, CH3
1) HEPHNRELS|IHTRERDZS N EE, FHARSTIES IR /0 ThEER.
1.6 INFFFLE
RANFFSEAITFREIRAIRIC,
~s XMC4400 IR5| F 728
Register Name Value Marking
SCU_IDCHIP 0004 4001+ EES-AA, ES-AA
SCU_IDCHIP 0004 40024 ES-AB, AB
SCU_IDCHIP 0004 40034 BA
JTAG IDCODE 101D C0834 EES-AA, ES-AA
JTAG IDCODE 201D C0834 ES-AB, AB
JTAG IDCODE 301D C0834 BA

Datasheet

V14
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2 General Device Information

2 KEBRAER

ANERETEBENFSMEESIMECE, HRMH TI08E1/0 BETBIIFATIR,

2.1 FBEFAS

Varer FagND VDDA Jssa Vobc Voo Fss

M M@ M @ @ m
| I

Exp. Die Pad
Vear (1) —— —(Vss)
RTC_XTAL1T —» (1) Vsso
RTC_XTAL2 <+—|
— Port 0
HIB IO 0 <+—» 13 bit
HIB_IO_1 <+—» Port 1
: : 16 bit
XTAL1 —»
XTAL2 <«— — Port 2
13 bit
USB_DP <—» _—
USB_DM <+—» : 7 bit
VBUS ]
— Port 4
2 bit
Port 14 ——
: Port 5
14 bit — bt
Port 15 ——
4 bit
PORST TCK JTAG ETM/SWD
3 bit 5171 bit
TMS | | via Port Pins
&2 XMC4400iZ 35 5 PG-LQFP-100

Datasheet 9 V14
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2 General Device Information

Varer VaGgND
Vooa Vssa Vooc Voop Fss

m 4 @ o

Exp. Die Pad
Vear (1) — 7(1/55)
RTC_XTAL1 —» (1) Vsso
RTC_XTAL2 <+—
. . Port 0
HIB_IO_0 <«—» 12 bit
— Port 1
9 bit
XTAL1T —»
XTAL2 <« [ — Port 2
10 bit
USB DP <+—»
USB DM <P
VBUS —
Port 14
9 bit
PORST TCK  JTAG SWD
3 bit 1 bit
TMS L | via Port Pins

3 XMC4400;Z 38 RF 5 PG-TQFP-64

2.2 SIHECE R ENX
TESBETHRESIM, 25T E(ERREENOMIENAIE,

7 N
PO.1 [ 1 O 75 []P14
PO.0 [] 2 4[] P15
PO.10 [ 3 73 [ P1.10
POO [ ]4 72 [ P11
P32 []5 7 P12
P31 |6 70 [ P1.13
P30 |7 69 [ P1.14
uss_ DM [ 8 es [ Pi11s
USB_DP [ 9 67 [ TcK
vBUS [ 10 66 [ ™™s
vDDP [ 11 65 [ PORST
voDe [ 12 &4 [ vooe
HIB_I0_1 [] 13 XMC4400 63 [ vsso
HIB 10 0 [] 14 62 [ xTaL2
RTC_XTAL1 [] 156 ) &1 [ xTaL
RTC_XTAL2 [] 18 (Top View) 0 [ voDP
VBAT [ 17 59 [] vss
P153 [] 18 58 [ P5.0
P15.2 [] 19 57 [ P5.1
P14.16 [] 20 56 [] P52
P14.14 [ 21 55 [] P5.7
Pi4.13 [] 22 54 [] P26
P14.12 [] 23 53 [ P27
P14.7 [ 24 52 [ P20
P146 ] 25 51 ] P21
N &58R8588IBEE8BTIIILEEIRE
“"“"“"’“!“.E!Dméém"qc"’.m“""oéa@"q“’.?‘"’.“‘.
e i B B . = s+wwT T Qg MR ]
&Eaaaagg?%aaaaa&gg&a&ﬂ&aa
=
4 XMC44]00 PG-LQFP-100 5|HECE (TAALE)
Datasheet 10 V14
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2 General Device Information

84 [1P0.2
63 [1P03
62 [1P0.4
61 [1P0S

s O iaper
po.10 [] 3 46 [] P1.15
PO.9 [] 4 45 [] TCK
uUse_DM |: 5 44 ] TMS
USB_DP |8 43 ] PORST
vBUs [ 7 42 7] vbbe
VDDP [] 8 XMC4400 41 [J vsso
vbboc [ 9 40 [ xTAL2
HIB_IO_0 [] 10 39 [] XTAL1
RTC_XTAL1 [] 11 (Top View) 38 [J vDDP
RTC_XTALZ [] 12 37 [Jwvss
VBAT [ 13 3B P26
P14.14 [] 14 s [gr27
P14.7 [ 15 P20
P146 ] 16 33 [] P21
BosdlyRisEEsReEs )
I O
f3gIoLIIgEIsAIad
iaaaggaaggrenene
5 XMC4400 PG-TQFP-64 5|HIECE (TRILE)
)
2.2.1 HESIBCE
U T BREXRATHERES5IH:
&9 35 | BIBR ST 35t A
Function Package A Package B Pad Type |Notes
Name N Ax A2

BRI TIHEE, NEMBEOSIE (Pxy) T4, REZEFA5IH (BIPORST) FHERS IR,
UTEFIUAZHRNFETARRINE, JIH T IiZEEPENThREMS T RS S,

“Pad Type” RNFTRARVIER LR (AL, Al+. A2, special=4FFRIZEE. In=lINIF&. AN/DIG_IN=tE})
MEFHN. Power=FBJF) . AXIFREMHNFAEEEBIESHPEN,

FOER R, AETENSIR/TENSHER, IEMES5RIARENRE. RIABERT, B
mOSIMEEENEZERN, SENELhsE T,

& 10 ESEE] ) )
Function LQFP-100 TQFP-64 Pad Type Notes
P0.0 2 2 Al+
P0.1 1 1 Al+
P0.2 100 64 A2
P0.3 99 63 A2
P0.4 98 62 A2
P0.5 97 61 A2
P0.6 96 60 A2
PO.7 89 58 A2 After a system reset, via HWSEL
this pin selects the DB.TDI
. function.
(tabte continues...)
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2 General Device Information

£ 10 (%) HIRSIRIBRGT

Function LQFP-100 TQFP-64 Pad Type Notes

P0.8 88 57 A2 After a system reset, via HWSEL
this pin selects the DB.TRST
function, with a weak pull-down
active.

P0.9 4 4 A2

P0.10 3 3 Al+

P0.11 95 59 Al+

P0.12 94 - Al+

P1.0 79 52 Al+

P11 78 51 Al+

P1.2 7 50 A2

P1.3 76 49 A2

P1.4 75 48 Al+

P1.5 74 47 Al+

P1.6 83 - A2

P1.7 82 - A2

P1.8 81 54 A2

P1.9 80 53 A2

P1.10 73 - Al+

P1.11 72 - Al+

P1.12 71 - A2

P1.13 70 - A2

P1.14 69 - A2

P1.15 68 46 A2

P2.0 52 34 A2

P2.1 51 33 A2 After a system reset, via HWSEL
this pin selects the DB.TDO
function.

P2.2 50 32 A2

P2.3 49 31 A2

P2.4 48 30 A2

P2.5 47 29 A2

P2.6 54 36 Al+

P2.7 53 35 Al+

P2.8 46 28 A2

(table continues...)
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V14
2024-12-05



o~ _.
XMC4400 Infineon
Microcontroller Series for Industrial Applications

2 General Device Information

£ 10 (%) #3=5|RpRReY

Function LQFP-100 TQFP-64 Pad Type Notes

P2.9 45 27 A2

P2.10 44 - A2

P2.14 41 - A2

P2.15 40 - A2

P3.0 7 - A2

P3.1 6 - A2

P3.2 5 - A2

P3.3 93 - Al+

P3.4 92 - Al+

P3.5 91 - A2

P3.6 90 - A2

P4.0 85 - A2

P4.1 84 - A2

P5.0 58 - Al+

P5.1 57 - Al+

P5.2 56 - Al+

P5.7 55 - Al+

P14.0 31 20 AN/DIG_IN

P14.1 30 - AN/DIG_IN

P14.2 29 - AN/DIG_IN

P14.3 28 19 AN/DIG_IN

P14.4 27 18 AN/DIG_IN

P14.5 26 17 AN/DIG_IN

P14.6 25 16 AN/DIG_IN

P14.7 24 15 AN/DIG_IN

P14.8 37 24 AN/DAC/DIG_IN

P14.9 36 23 AN/DAC/DIG_IN

P14.12 23 - AN/DIG_IN

P14.13 22 - AN/DIG_IN

P14.14 21 14 AN/DIG_IN

P14.15 20 - AN/DIG_IN

P15.2 19 - AN/DIG_IN

P15.3 18 - AN/DIG_IN
(RBLT;......)
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2 General Device Information

£ 10 (%) HIRSIRIBRGT

Function LQFP-100 TQFP-64 Pad Type Notes

P15.8 39 - AN/DIG_IN

P15.9 38 - AN/DIG_IN

USB_DP 9 6 special

USB_DM 8 5 special

HIB_1O_0 14 10 Al special At the first power-up and with

every reset of the hibernate
domain this pin is configured as
open-drain output and drives
IlOll.

As output the medium driver
mode is active.

HIB_IO_1 13 - Al special At the first power-up and with
every reset of the hibernate
domain this pin is configured
as input with no pull device
active.

As output the medium driver
mode is active.

TCK 67 45 Al Weak pull-down active.

T™MS 66 44 Al+ Weak pull-up active.

As output the strong-soft driver
mode is active.

PORST 65 43 special Strong pull-down controlled by
EVR.

Weak pull-up active while strong
pull-down is not active.

XTAL1 61 39 clock_IN

XTAL2 62 40 clock_O

RTC_XTAL1 15 11 clock_IN

RTC_XTAL2 16 12 clock_O

VBAT 17 13 Power When VDDP is supplied VBAT has

to be supplied as well.

VBUS 10 7 special

VAREF 33 - AN_Ref

VAGND 32 - AN_Ref

VDDA 35 - AN_Power

VDDA/VAREF - 22 AN_Power/ Shared analog supply and
AN_Ref reference voltage pin.

VSSA 34 - AN_Power

(RIBETA.....)
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2 General Device Information

£ 10 (%) #3=5|RpRReY

Function LQFP-100 TQFP-64 Pad Type Notes

VSSA/VAGND - 21 AN_Power/ Shared analog supply and

AN_Ref reference ground pin.

VDDC 12 9 Power

VDDC 42 25 Power

VDDC 64 42 Power

VDDC 86 55 Power

VDDP 11 8 Power

VDDP 43 26 Power

VDDP 60 38 Power

VDDP 87 56 Power

VSS 59 37 Power

VSSO 63 41 Power

VSS Exp. Pad Exp. Pad Power Exposed Die Pad
The exposed die pad is
connected internally to VSS.
For proper operation, itis
mandatory to connect the
exposed pad directly to the
common ground on the board.
For thermal aspects, please refer
to the Datasheet. Board layout
examples are given in an
application note.
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2 General Device Information

2.2.2

B 1/0 Thik
YT ERBERATE RS NEOS R :

afineon

;|11 %0 1/0 ThaekER
Function Outputs Inputs
ALT1 ALTn HWOO0 HWIO Input Input
P0.0 MODA.OUT MODB.OUT MODB.INA MODC.INA
Pn.y MODA.OUT MODA.INA MODC.INB
Control Logic J
fl " [ PAD  Vipp )
nput
_Inpu.t-r-\g o7a
Hwio—] Pry
SwW
AL
ALTn
HWOO0 GND
\HWO1 L )
6 LRV O 454
Pny Rin 5B, EXSHBXIEGIMNEIEL/FFE. FH GPIO, ZIHOZMMITH, Hig
NEBEEPn_IN.yiEEY, Pn_OUT EXEimHE,
REZALKEONEBREIEE (ALT1/2/3/4) BREIEIENHEOASIM, B Pn_IOCRPC %, MMHEBEZEH

MBNARIRIEE), SIEMFIERROSFFRES (EFmEREENRGFEER) .

IO S BN LUERZ M IMZ. RSBINGEE—TRASRERS, ATUERRNAERNRZIE
HITIER

H5|MECE NmEEY, MARFRELTEDRS. XA aERIGEER L
SMNERS |

18T Pn_HWSEL B LATEARBIRIEEE“EN” (HWOO/HWI0) Z[ElHITiERR, EEMIIMEAILUEHIS I, E
HiEHIE RENIEO S S EFESs TR E,

HR, MEFREEFIN
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2.2.2.1 & 1/OThRER
& 12 %0 1/0 Thek
K] Output Input
ol
§ ALT1 |ALT2 |ALT3 |ALT4 |HWOO |HWIO |Input |(Input |Input |Input |Input |Input |Input [Input
L c
P0.0 CAN.NO |CCU80. |LEDTSO U1Cl1.D |ETHO.C |ERUO0.0 HRPWM ETHO.
_TXD OuT21 |.COL2 XoD LK_RM |BO 0.C1INB C
1B LKRXB
P0.1 USB.D |U1Cl1.D |CCU80. |LEDTSO ETHO.C |ERUO0.0 HRPWM ETHO.R
R OouUToO |OuUT11l |.COL3 RS_DVB|AO 0.C2INB XDVB
IVEVBU
S
P0.2 U1Cl1l.S |CCU80. |HRPWM |U1C0.D |U1CO.H |ETHO. ERUO0.3
ELO1 OUT01 |0.HROU |OUT3 |WIN3 R XD0OB B3
TO1
P0.3 CCU80. |HRPWM |U1C0.D |U1CO.H |ETHO. ERU1.3
OUT20 |0.HROU |OUT2 |WIN2 RXD1B BO
T20
P0.4 ETHO. CCU80. |HRPWM |U1C0.D |U1CO.H U1C0.D |ERUO.2
TX_EN OUT10 |0.HROU |OUT1 |WIN1 X0A B3
T21
P0.5 ETHO.T |U1C0.D |CCU80. |HRPWM |U1C0.D |U1CO.H U1Co.D ERU1.3
XDO OUTO |OUTO00 |0.HROU |OUTO |WINO X0B A0
TOO
P0.6 ETHO.T |U1C0.S |CCU80. |HRPWM U1C0.D |ERUO.3 ccuso.l
XD1 ELOO OUT30 |0.HROU X2A B2 N2B
T30
P0.7 WWDT. | U0CO0.S HRPWM DB.TDI |{U0C0.D |DSD.DI |ERUO.2 CCU80.1 | CCU80.I |CCU80.I |CCusO.I
SERVIC |ELOO 0.HROU X2B N1A B1 NOA N1A N2A N3A
E_OUT T11

(table continues...
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Table 12 (continued) Port1/0
K] Output Input
ol
§ ALT1 |ALT2 |ALT3 |ALT4 |HWOO |HWIO Input |Input |Input |[Input |Input |Input |Input |Input
L c
P0.8 SCU.EX |UO0CO.S HRPWM DB.TRST|{ U0C0.D |DSD.DI |ERUO.2 CCu80.l
TCLK CLKOU 0.HROU X1B NOA Al N1B
T T10
P0.9 HRPWM |U1C1.S |CCU80. [LEDTSO [ETHO.M |ETHO.M |U1C1.D |USB.ID |ERUO.1
0.HROU | ELOO OouT12 |.COLO |DO DIA X2A BO
T31
P0.10 ETHO.M |U1C1.S |CCU80. [LEDTSO Ul1Cl1.D ERUO.1
DC CLKOU |0uUT02 |.COL1 X1A A0
T
P0.11 U1C0.S |CCu8o. ETHO. [U1C0.D |ERUO0.3
CLKOU |O0UT31 RXERB |X1A A2
T
P0.12 U1C1l.S |CCUA40. U1Cl1.D |ERUO0.2
ELOO ouT3 X2B B2
P1.0 DSD.CG |U0CO0.S |CCU40. |ERUL.P U0Co.D ERUO.3 CCU40.1 | HRPWM
PWMN |ELOO OuT3 |DOUT3 X2A BO N3A 0.COINA
P1.1 DSD.CG |U0C0.S |CCU40. |ERUL.P UoC0.D |POSIFO. |ERUO0.3 CCU40.1 | HRPWM
PWMP |CLKOU |[OUT2 |DOUT2 X1A IN2A A0 N2A 0.C1INA
T
P1.2 CCU40. |ERUL.P |UOCO0.D |UOCO.H POSIFO. ERU1.2 |CCUA40.I | HRPWM
OUT1 |DOUT1 |OUT3 |WIN3 IN1A BO N1A 0.C2INA
P1.3 U0CO0.M |CCU40. |ERUL1.P |UOCO.D |UOCO.H POSIFO. ERU1.2 |CCU40.I | HRPWM
CLKOU |OUTO |DOUTO |OUT2 |WIN2 INOA A0 NOA 0.COINB
T
P1.4 WWDT. |CAN.NO |CCU80. |CCUS81. |U0C0.D |UOCO.H [U0CO0.D |CAN.N1 |ERUO.2 CCU41.1 |HRPWM
SERVIC |_TXD OUT33 |OUT20 |OUT1 |WIN1 X0B _RXDD |BO NOC 0.BLOA
E_OUT

(table continues...)
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Table 12 (continued) Port1/0
0 Output Input
ol
§ ALT1 |ALT2 |ALT3 |ALT4 |HWOO |HWIO Input |Input |Input |[Input |Input |Input |Input |Input
L c
P1.5 CAN.N1 |UO0CO.D |CCU80. |CCU81. |U0OCO.D |UOCO.H |UOCO.D |CAN.NO |ERUO.2 |ERUL1.0 |CCU41.lI |DSD.DI
_TXD OUTO |OUT23 |OUT10 |OUTO |WINO XO0A _RXDA |AO A0 N1C N2B
P1.6 Uoco.S DSD.DI
CLKOU N2A
T
P1.7 UoCo.b |DSD.MC |U1C1.S DSD.MC DSD.MC
OUTO |LK2 ELO2 LK2A LKOC
P1.8 U0C0.S |DSD.MC |U1C1.S DSD.MC DSD.MC |DSD.MC |DSD.MC
ELO1 LK1 CLKOU LK1A LKOD LK2D LK3D
T
P1.9 U0Co.S DSD.MC |U1C1.D DSD.MC DSD.MC |DSD.MC | DSD.MC
CLKOU LKO ouTo LKOA LK1C LK2C LK3C
T
P1.10 ETHO.M |UOCO0.S |CCU8L. CCu41.l
DC CLKOU |0OuT21 N2C
T
P1.11 U0C0.S |CCusLl. ETHO.M |ETHO.M CCu41.l
ELOO OuUT11 DO DIC N3C
P1.12 ETHO. |CAN.N1 |CCU81.
TX_EN |_TXD ouTo1
P1.13 ETHO.T |UOC1.S |CCU8L. CAN.N1
XDO ELO3 0uT20 _RXDC
P1.14 ETHO.T |UOC1.S |CCU8L.
XD1 ELO2 OUT10

(table continues...)
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Table 12 (continued) Port1/0
0 Output Input
ol
§ ALT1 |ALT2 |ALT3 |ALT4 |HWOO |HWIO Input |Input |Input |[Input |Input |Input |Input |Input
L c
P1.15 SCU.EX |DSD.MC |CCU81. |U1C0.D |DB.ETM DSD.MC ERU1.1
TCLK LK2 OUT00 |OUTO |_TRACE LK2B A0
DATA3
P2.0 CAN.NO |CCU81. |DSD.CG |LEDTSO |ETHO.M |ETHO.M ERU0.0 CCu4o.1
_TXD OuUT21 |PWMN |.COL1 |DO DIB B3 N1C
P2.1 CCU81. |DSD.CG |LEDTSO |DB.TDO ETHO.C ERU1.0 |CCUA40.I ETHO.
OuUT11 |PWMP |.COLO |/ LK_RMI BO NOC c
TRACES IA LKRXA
WO
P2.2 VADC.E |CCUS81. |CCU4l. |LEDTSO [LEDTSO |LEDTSO |ETHO.R |UOC1.D |ERUO.1 CCu41.l
MUX00 |OUTO01 |OUT3 |.LINEO |.EXTEN |.TSINOA |XDOA X0A B2 N3A
DEDO
P2.3 VADC.E |UOC1.S |CCU4l. [LEDTSO |LEDTSO |LEDTSO |ETHO.R |UOC1.D |ERUO.1 |POSIF1. |CCU41.I
MUX01 |ELOO OUT2 |.LINE1 |.EXTEN |.TSIN1A |XD1A X2A A2 IN2A N2A
DED1
P2.4 VADC.E |UOC1.S |CCU4l. |LEDTSO |LEDTSO |LEDTSO |ETHO. |UOC1.D |ERUO0.0 |POSIF1. |CCU41.l |HRPWM
MUX02 |CLKOU |OUT1 |.LINE2 |.EXTEN |.TSIN2A |RXERA |X1A B2 IN1A N1A 0.BL1A
T DED2
P2.5 ETHO. |UOC1.D |CCU4l. |LEDTSO |LEDTSO |LEDTSO |ETHO.R |UOC1.D |ERUO0.0 |POSIF1. |CCU41.l |HRPWM ETHO.C
TX_EN |OUTO |OUTO |.LINE3 |.EXTEN |.TSIN3A |XDVA |X0B A2 INOA NOA 0.BL2A RS_DVA
DED3
P2.6 CCU80. |LEDTSO DSD.DI |CAN.N1 |ERUO.1 CCu4o.1
OouT13 |.COL3 N1B _RXDA |B3 N3C
P2.7 ETHO.M |CAN.N1 |CCU80. |LEDTSO DSD.DI ERU1.1 |CCUA40.l
DC _TXD OuT03 |.COL2 NOB BO N2C

(table continues...
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Table 12 (continued) Port1/0
0 Output Input
ol
§ ALT1 |ALT2 |ALT3 |ALT4 |HWOO |HWIO Input |Input |Input |[Input |Input |Input |Input |Input
L c
P2.8 ETHO.T CCU80. |LEDTSO |LEDTSO |LEDTSO | DAC.TRI CCU40.1 | CCU40.1 | CCU40.1 | CCu40.1
XDO OUT32 |.LINE4 |.EXTEN |.TSIN4A |GGER5 NOB N1B N2B N3B
DED4
P2.9 ETHO.T CCU80. |LEDTSO |LEDTSO | LEDTSO | DAC.TRI CCU41.1 |CCU41.1 |CCU41.I |CCu4lld
XD1 OUT22 |.LINE5 |.EXTEN |.TSIN5A |GGER4 NOB N1B N2B N3B
DED5
P2.10 VADC.E
MUX10
P2.14 VADC.E |U1C0.D |CCU80. DB.ETM U1Co.D CCU43.1 | CCU43.1 |CCU43.1 |CCu43.l
MUX11 |OUTO |OUT21 _TRACE X0D NOB N1B N2B N3B
CLK
P2.15 VADC.E CCU80. |LEDTSO |LEDTSO | LEDTSO |[ETHO. [U1CO0.D CCU42.1 |CCU42.1 |CCU42.1 |CCu42.1
MUX12 OUT11 |.LINE6 |.EXTEN |.TSIN6A [COLA |XOC NOB N1B N2B N3B
DED6
P3.0 UOC1.S |CCuA42. U0C1.D CCU80.I | CCu81.l
CLKOU |OuTo X1B N2C NOC
T
P3.1 UOCL.S UoCi1.D ERUO0.0 CCu80.l
ELOO X2B B1 N1C
P3.2 USB.D |CAN.NO LEDTSO ERUO0.0 ccuso.l
R _TXD .COLA Al NOC
IVEVBU
S
P3.3 U1Cl.S |CCU42. DSD.DI CCuU42.1 | Ccuso.l
ELO1 ouT3 N3B N3A N3B
P3.4 U1Cl.S |CCU42. |DSD.MC DSD.MC CCuU42.1 | Ccuso.l
ELO2 OuUT2 |LK3 LK3B N2A NOB

(table continues...)
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Table 12 (continued) Port1/0
K] Output Input
ol
§ ALT1 |ALT2 |ALT3 |ALT4 |HWOO |HWIO Input |Input |Input |[Input |Input |Input |Input |Input
L c
P3.5 U1Cl1l.S |CCU42. |UOC1.D ERUO0.3 Ccu42.l
ELO3 OuT1 |OuUTOo B1 N1A
P3.6 U1C1l.S |CCU42. |UOC1.S |DB.ETM ERUO0.3 Ccu42.l
ELO4 OUTO |CLKOU |_TRACE Al NOA
T DATAO
P4.0 DSD.MC DB.ETM U1C1.D [DSD.MC |UOC1.D
LK1 _TRACE X1C LK1B XOE
DATA1
P4.1 U1C1.M |DSD.MC |UOC1.S |DB.ETM DSD.MC DSD.MC
CLKOU |LKO ELOO _TRACE LKOB LK1D
T DATA2
P5.0 DSD.CG |CCuU8l. ETHO.R {UO0CO0.D CCU81.I |CCU81.l |CCU81.I |CCU8L.l
PWMN |OUT33 XDOD  |XOD NOA N1A N2A N3A
P5.1 U0Co.D |DSD.CG |CCU81. ETHO.R CCuU8L1.I
OuUTO0 |[PWMP |OUT32 XD1D NOB
P5.2 CCusl. ETHO.C CCu81.l ETHO.R
ouT23 RS_DVD N1B XDVD
P5.7 CCU8L. |LEDTSO
OuUT02 |.COLA
P14.0 VADC.G
0CHo
P14.1 VADC.G
0CH1
P14.2 VADC.G |VADC.G
0CH2 1CH2

(table continues...)

suonecnddy

leLisnpuj 10} saliag 19]1041U0D0.DIN

00O NX

od ®

uoauljuj



S0-CT-¥¢0C

Y'IA

}oayseleq

€C

Table 12 (continued) Port1/0
K] Output Input
ol
§ ALT1 |ALT2 |ALT3 |ALT4 |HWOO |HWIO Input |Input |Input |[Input |Input |Input |Input |Input
L c
P14.3 VADC.G |VADC.G CAN.NO
0CH3 1CH3 _RXDB
P14.4 VADC.G VADC.G
0CH4 2CHO
P14.5 VADC.G VADC.G POSIFO
0CH5 2CH1 .IN2B
P14.6 VADC.G POSIFO GOORC
0CHe .IN1B 6
P14.7 VADC.G POSIFO GOORC
0CH7 .INOB 7
P14.8 DAC.OU VADC.G VADC.G |ETHO.R
TO0 1CHO 3CH2 XDoC
P14.9 DAC.OU VADC.G VADC.G |ETHO.R
T1 1CH1 3CH3 XD1C
P14.12 VADC.G
1CH4
P14.13 VADC.G
1CH5
P14.14 VADC.G G1ORC
1CH6 6
P14.15 VADC.G G10RC
1CH7 7
P15.2 VADC.G
2CH2

(table continues...)
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Table 12 (continued) Port1/0

0 Output Input

ol

§ ALT1 |ALT2 |ALT3 |ALT4 |HWOO |HWIO Input |Input |Input |Input |Input |Input |Input |Input
L c
P15.3 VADC.G

2CH3
P15.8 VADC.G |ETHO.C ETHO.
3CHO LK_RM C
(e LKRXC
P15.9 VADC.G |ETHO.C ETHO.R
3CH1 RS_DVC XDVC

USB_DP

USB_DM

HIB_IO_ |HIBOUT|WWDT. WAKEU
0 SERVIC PA

E_OUT
HIB_IO_ |HIBOUT|WWDT. WAKEU
1 SERVIC PB
E_OUT
TCK DB.TCK/
SWCLK
TMS DB.TMS
/SWDIO

PORST

XTAL1 UoCo.D |UO0C1.D |U1C0.D |U1C1.D
XOF XOF XOF XOF

XTAL2

RTC_X ERUO.1
TAL1 Bl

(table continues...)
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Table 12

(continued) Port1/0

Functio

Output

Input

ALT1

ALT2

ALT3

ALT4

HWOO0

HWIO

Input

Input

Input

Input

Input

Input

Input

Input

RTC_X
TAL2
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2 IgEERAER

2.3 IEEESE
7 BRT XMC4400 B EBRIEE AR,

d ( XxMc4000)
Vear e B
Y Hibernate domain
h 4
Hi bernate
L 21..36V ( RTC )( c;ntml
l 32 kHz Retentlon
GND L Clock Memory
@ M x Vooc
. b e
Core Domain
100 nF x M &
ig.
J GPIOS Peripherals)( CEU )
47uFx 1
i Level ( RAMS ]
shift.
GND
3.3v
? N x Vbor
100 nF x N | Vss
—L Exp. Die Pad PAD Domain
L
I Vss
GND Analog Domain
Reference [ ADC j[ DAC ]
100 nF - (Out-of-range comparator)
1 | J
AGND
/
&7 Sbigedie

BMEES | HMEEEEE. B—BRENARSIHtEEEINRER. H180, FTE Voo |BIERARIMNRIE
EE— VoML, FEUESEFZER, S1OEIES I EEEZE— 100 nF BELUEZEV 50 F—1
10 uF BERIEEIVoe ML, Z5— 4.7 uF BERIEZE Voo ML,

XMC4400 EEHMMEE, FIBVss. VsV o3 I ZAERREM B, TREERECHIFENHE
B, EERIUEREED i,

Voo BIRINBEV wer IR L. RIBENAE, ERUHEAHEMFABEFAFRBL. EEBEHEV 0/
VarerMV ssa / Voo 3 |[BIBVIS &, SZ58REE, —ERIEER LUEERAEERASE; BXit
BERIANEZFMAESR, BSRSZFM.

HVooefEBRY, VenrWATUHEEE, MRGHEHMBR (Hla0Et) FiEE
Vear s VearS | AT BIEEIEEEV oo o
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3ESEY
3 EBSESK
3.1 o YIES ¢

3.1.1 SRR

ATHHRISHER DR RXMCA440089%5 1%, BB ARENRFENENR, A7 HBEIEITEILITHEIEM
RS, elE S 7 PRARITFENESIRC:

+ CC
XLESHRAT 1THI2R SBIFNE , XZ XMC4400 N—MEER S, ERFIZITHLAMUEFE
+ SR

XEEBMERT RAEBER, UABERFAKMCA40038H IS F R G2,
3.1.2 BRAKLITHEE
BT LI R AT A RS E M BT AT BE 2 X B E R A MR IR, XN E— N HFEE, HF

BEREIREEXEFRG TREARMES T AR ER O PIRF B TRBERET. ZETA
X ERAENE 5 A RE S R MM e FRY AT §e it

*13 EWRAFESH
Parameter Symbol Values Unit |Note/Test
Min. |Typ. |Max. Condition
Storage temperature TstSR -65 - 150 °C -
Junction temperature T,SR -40 - 150 °C -
Voltage at 3.3V power supply | Voor SR - - 4.3 v -
pins with respect to Vss
Voltage on any Class A and Vin SR -1.0 - Voop+ 1.0 v whichever is lower
dedicated input pin with or max. 4.3
respect to Vss
Voltage on any analog input Vain -1.0 - Voor+ 1.0 v whichever is lower
pin with respect to Vasno Varer SR or max. 4.3
Input current on any pin during| /in SR -10 - +10 mA -
overload condition
Absolute maximum sum of all | X/ SR -25 - +25 mA -
input circuit currents for one
port group during overload
condition?
Absolute maximum sum of all | X/ SR -100 |- +100 mA -
input circuit currents during
overload condition
1) WHOEEXRR 17 o
Datasheet 27 V14
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3 Electrical Parameters

8 FRFE Vi 1 Van USRI\ BBIESE R R EXT Voor FEIRFEEFRIRHINE o HNBERSEL 43V, BFRE

EE Voor ZBT1.0Vo X7 F &RV ooe + LU BBIERISERE
1.0V, ZESRISHPNRNG AT EEPIHZHIE X

A A
1’4 "4
43+ ——px———  Vopp+ 1.0+ ——px———
Vopp — ——+ ———

® ®

Vs — —— 1 ——— Vss - ——1+——-

B ) [ R, S 8 [ D, S

@ Abs. max. input voltage Viy with Vppp > 3.3 V

Abs. max. input voltage Viy with Vppp < 3.3 V

8 &N RAMNEETEE
3.1.3 T & RS | BT SEE
LZWREEELENESH, RELSSSHIBEEBRS 10 BIRMEAE BB E,
RIUEXTIEHFZMY, THREUTAAERENER TR AT EEER IR EmR MmN
v FBIEMREES
v IERMHE

’EE%;\}%%:F ( VDDPEEVDDA)

RE
NRSIMEBRBETERG BEIHSHEEAN, WX EBFRIELSIMISHINGERE TIERGFIE,
TEASHERT, BRIEMA#T, ESHEEL,

pr — B 5 LRI E G FEEL 1,
2 5% 695 B BB A 15 BRI IR A L E BT,  JE UKL FE R AT S e 18 T
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3 Electrical Parameters

& 14 BEES
Parameter Symbol Values Unit |Note/

. Test

Min. Typ. Max.
yp Condition
Input current on any port pin during |/ovSR -5 - 5 mA
overload condition
Absolute sum of all input circuit lovs SR - - 20 mA | Z|low], for all low<0
currents for one port group during mA
oy . l)
overload condition R R 20 mA 5 |low, for all lo> 0
mA

Absolute sum of all input circuit lovs SR - - 80 mA Ylovg
currents during overload condition

1) WOAENER 17,

E 9 BT I EHREM N\ BRIEE ESD (RIPEHMIERR, BV

oop FNHIAY IR B 2 IXLE ESD RIFPLEEMHY

BRT.
/
Voop | VoOP
O
N | b
. Pn.yF_‘l I%/a \l
b A — ‘L
i\ | j
GND GND
| A ESB J Pad

9 i3 ESD ARV N H BB
R 1SR 16 FIHEIHFH TAILUAEIRVRANBE, 7S, SHNASEITELN KAMEE FRE
BN SRR B E.
& 15 I PN 451
Pad Type Iov=5 mA, T,=-40°C Iov=5 mA, T,=150°C
Al/Al+ Vin=Voop+ 1.0V Vin=Vopp+ 0.75V
A2 V|N: VDDp+ 0.7V V|N: VDDp+ 0.6V
AN/D'G_'N V|N: VDDp+ 1.0V V|N: VDDp+ 0.75V
x 16 T HA PN S5
Pad Type lov=5 mA, T,=-40 °C lov="5 mA, T,=150 °C
Al/A1+ Vin=Vss-1.0V Vin=Vss-0.75V
A2 V|N: Vss-O.7V V|N: Vss-O.GV
AN/DIG_IN Vin= Vbpp- 1.0V Vin= Vopp-0.75V
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|17 SEHMERBERSMSHNEROA
Group Pins

1 P0.[12:0], P3.[6:0]

2 P14.[15:0], P15.[9:2]

3 P2.[15:0], P5.[7:0]

4 P1.[15:0], P4.[1:0]

3.1.4 Pad IXEhESH Pad IS5 S 44

TR T RNER pad WahBLFIREESRR S, BEZRAERS (EEZ0CEH) ERNMAE PE

X 5| H,
+18 Pad IXzHE3F] Pad 255 R
Class |Power Type Sub-Class Speed Load Termination
Suppl Grade
y
A 3.3V LVTT Al 6 MHz 100 pF No
L1/0, (e.g. GPIO)
LVTT A
L Al+ 25 MHz 50 pF Series
outputs | (e.g. serial /Os) termination
recommended
A2 80 MHz 15 pF Series
(e.g. ext. Bus) termination
recommended

@ Strong — sharp drive strength @ Strong — slow drive strength
Strong — medium drive strength @ Medium drive strength
@ Strong — soft drive strength ® Weak drive strength

@EE O Class A2 Pads
@@@@ Class A1+ Pads
@ ® Class A1 Pads

B 10 R[E] Pad WaptRz\ FROMLHFE

10 EFERE RN T HHRRMEENELET. FARNBAAEEET FaN/AH S T,
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3.1.5 T1ERY

AT HR XMC4400 BUIEIHIRIEAIFTEENE, RSB UTRIERM. FRIESZHEUA, LUTERDPIEERFR
BSIUIEXERER T

£ 19 THEKHSE
Parameter Symbol |Values Unit |Note/
Min. Typ. Max. Test Condition
Ambient Temperature TASR -40 - 85 °C Temp. Range F
-40 - 125 °C Temp. Range K
Digital supply voltage Voor SR 3.13Y 33 3.63? Vv
Core Supply Voltage Vboc CC -1 13 - v Generated internally
Digital ground voltage Vss SR 0 - - Y
ADC analog supply voltage Vooa SR 3.0 33 3.6? %
Analog ground voltage for Vopa Vssa SR -0.1 0 0.1 Y
Battery Supply Voltage for Vear SR 1.95% - 3.63 % When Vppe is
Hibernate Domain? supplied Vearhas to
be supplied too.
System Frequency fsysSR - - 120 MHz
Short circuit current of digital Isc SR -5 - 5 mA
outputs
Absolute sum of short circuit 2lsc pc SR |- - 20 mA
currents per pin group?
Absolute sum of short circuit 2lsc bSR |- - 100 mA
currents of the device

1)  SBEBRBERSEEE. LB HE ST

2) RERORIFEEEEINF 100 us HEBOPRITHIERNMER SRR ET 1/\8Y, LHHA PORST KA iFRE HE
4.0 Vs

3)  LPACIREGHAARRBIRES, K /12 &4 thikgs (LPAC)

4  ERSAREE, BEXRVenr=z2.1V, BEUSIRENAIEZE RTC_XTALIR, BERVear23.0V0

5 mALAEXRE 17,
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3 Electrical Parameters

3.2

3.2.1

BERSY

EPNE el

HERM/ARFRNG HBBSFRARSITRERFRN /AL 5 B A K8,
PORST 3|fifl LRy EHAIFERR SHREFA /A5 LY LA FER4EE,

pr LY LZT Lz, 1BL2T 5811 7Y B AF 1492 E

R 20 IrEPad S 3

Parameter Symbol Values Unit |Note/ Test Condition
Min. Max.

Pin capacitance CoCC - 10 pF

(digital

inputs/outputs)

Pull-down current |leoc| CC 150 - HA JVin= 0.6 x Vppp
- 10 A 2 Vin=0.36 x Voop

Pull-Up current |lpun| SR - 10 A DVin= 0.6 x Vppp
100 - A D Vin<0.36 x Vopp

Input Hysteresis for pads of all | HYSASR 0.1 % Vopp - v

Aclasses?

PORST spike filter always tsrn CC - 10 ns

blocked pulse duration

PORST spike filter pass- tsr2 CC 100 - ns

through pulse duration

PORST pull-down current |Ippo| CC 13 - mA Vn=1.0V

1)  FBHERZEBTERMIRE L FRIREMENER (RFBER") » NTFAERLTHEE, AHERERAMERFERZ

BB RINIRS R E o

2) LETHEEMAGFIARZEETOAHER (RIFER") « WTERLTHRE, AHBRERMFREERZEN

BNKERE,

3) EREmERA T ERIAZSME FAEMETmS eI, FEERIE

[l =3

NI F MR R AR A T 5 2RI IR,
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Voop -~ — g — —— —

Valid High

0.6 xVppp - VW

Invalid digital input

0.36 x VDDF e AL SIS LSS A5

v
N
XMC4000
IN @ lpoL > 150 pA
] —C
Toor (B) IpoL< 10 A
/ Ves — — ¥ — ———

Pull-down active

A
"4
Vopp - — ¢ — — — —
\
Voop (B) valid High
O.GXVDDP—— — -
IN / <10 Invalid digital input
]—o PURS TOMA 0,36 x Voop LArir i dids
—
loyy = 100 uA
ME2000 leur (B) Jeunz 100 @ Valid Low
y Ves — —¥ ———_
Pull-up active
11 LHERBRNSY
11 45 T ERERINER EREEE RN
o EERAR, NE R ERRIMBIRTIFTER,;
o EERBH, SMERRESEEY, WERLIIREBRE TIMAEZERS
+®21 17/ Pads Class_A1l
Parameter Symbol Values Unit Note /
Min. Max. Test .
Condition
Input loza1 CC -500 500 nA 0OV=Vins Voo
leakage
current
Input high Vina1 SR 0.6 x Voop Voor+ 0.3 Vv max. 3.6 V
voltage
Input low voltage | Via1 SR -0.3 0.36 X Vopp v
(REELTI.....)
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x21 (4%) #r/EPads Class_Al
Parameter Symbol Values Unit Note [ Test
Min. Max. Condition
Output high Vona1 CC Vooe- 0.4 - lon=-400 pA
voltage, PODY = 4 ~ Jon= -500 A
weak
Output high Vooe - 0.4 - lon=-1.4 mA
voltage, PODY = 2.4 - low= -2 mA
medium
Output Vorar CC - 0.4 \Y loL= 500 pA;
low PODY = weak
voltage - 0.4 v lo.<2 mA;
PODY = medium
Fall time trn CC - 150 ns C.=20 pF;
PODY = weak
- 50 ns C.=50 pF;
PODY = medium
Rise time tra1 CC - 150 ns C.=20 pF;
PODY = weak
- 50 ns C.=50 pF;
PODY = medium
1) POD = 5|fatHIREhES,
*=22 tR/EPads Class_Al+
Parameter Symbol Values Unit Note [ Test
Min. Max. Condition
Input loza1+ CC -1 1 pA 0V=Vin=Vore
leakage
current
Input high ViHa1+ SR 0.6 x Vopp Vope+ 0.3 \Y max. 3.6 V
voltage
Input low voltage |ViLa+SR -0.3 0.36 x Vopp
Output high Vona1+CC Vooe- 0.4 - lon=-400 pA
voltage, POD* = 24 - Jon -500 pA
weak
Output high Vooe- 0.4 - lon=-1.4 mA
voltage, POD 1= 24 - low= -2 MA
medium
Output high Vooe- 0.4 - lon=-1.4 mA
voltage, POD /= 24 ~ lonz -2 MA
strong
(RBELTH......)
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+® 22

(48) #rAEPads Class_Al+

infineon

Parameter

Symbol

Values

Min.

Max.

Unit

Note [ Test
Condition

Output
low
voltage

Vora1+CC

0.4

lo. = 500 pA;
PODZ = weak

0.4

lor<2 mA;
PODY = medium

0.4

lo<?2 mA,
PODY = strong

Fall time

tra1+ CC

150

ns

C.=20 pF,
PODZ = weak

50

ns

C.=50 pF;
PODY = medium

28

ns

C.=50 pF,
PODY = strong;
edge = slow

16

ns

C.=50 pF,
PODY = strong;
edge = soft;

Rise time

tra1+ CC

150

ns

C.=20 pF,
PODZ = weak

50

ns

C.=50 pF;
PODY = medium

28

ns

C.=50 pF;
PODY = strong;
edge =slow

16

ns

C.=50 pF;
PODY = strong;
edge = soft

1) POD=5|MliaHHIRTN2R,
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=23 tR/EPads Class_A2
Parameter Symbol Values Unit Note [ Test
Min. Max. Condition
Input lozax CC -6 6 MA 0VsVUn<
Leakage 0.5"Voop - 1V;
current 0.5"Vpppt+1V<
Vin< Vpop
-3 3 pA 0.5"Vppp-1V<
Vin<0.5*Vppe+1
V
Input Vina2 SR 0.6 % Vopp Voop+ 0.3 v max. 3.6 V
high
voltage
Input low voltage | ViLa2 SR -0.3 0.36 X Voop
OUtpUt hlgh VOHA2 CcC Voor- 0.4 - lon=-400 HA
voltage, POD = 24 _ Jon= -500 LA
weak
OUtpUt hlgh Voop- 0.4 - lon=-1.4 mA
volta‘ge, POD = 24 _ lon=-2 mA
medium
OUtpUt hlgh Voop- 0.4 - lon=-1.4 mA
voltage, POD = 24 _ lon= -2 MA
strong
OUtpUt low VOLAZ CcC - 0.4 V lo< 500 U.A
voltage, POD =
weak
Output low - 0.4 \Y loo=2 mA
voltage, POD =
medium
Output low - 0.4 \Y loo=2 mA
voltage, POD =
strong
Fall time trna CC - 150 ns C.=20 pF;
POD = weak
- 50 ns C.=50 pF;
POD = medium
- 3.7 ns C.=50 pF;
POD =strong;
edge =sharp
- 7 ns C.=50 pF;
POD = strong;
edge = medium
(RBETR......)
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&R23 (4%) #rAEPads Class_A2
Parameter Symbol Values Unit Note [ Test
Min. Max. Condition
- 16 ns C.=50 pF;
POD =strong;
edge = soft
Rise time tra2 CC - 150 ns C.=20 pF;
POD = weak
- 50 ns C.=50 pF;
POD = medium
- 3.7 ns C.=50 pF;
POD = strong;
edge =sharp
- 7.0 ns C.=50 pF;
POD = strong;
edge = medium
- 16 ns C.=50 pF;
POD = strong;
edge = soft
+24 HIB_IO Class_A1 $5%Pads
Parameter Symbol Values Unit Note / Test
Min. Max. Condition
Input loznis CC -500 500 nA 0V < Vins Venr
leakage
current
Input high Vinris SR 0.6 x Vear Vear+ 0.3 \Y max. 3.6 V
voltage
Input low voltage | ViLHig SR -0.3 0.36 % Vear \
Input Hysteresis |HYSHIB CC 0.1 % Vear - \Y Vear=3.13V
for HIB_IO pins” 0.06 X Ve - v Vesr<3.13V
Output high Vonnig CC Vear- 0.4 - \Y lon=-1.4 mA
voltage, PODY =
medium
Output Vormis CC - 0.4 Vv lou<2 mA
low
voltage
Fall time trrig CC - 50 ns Vear=3.13V
C.=50 pF
- 100 ns Vear<3.13V
C.=50 pF
(RBETR......)
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+®24 HIB_IO Class_A1 }§%kPads
Parameter Symbol Values Unit Note [ Test
Min. Max. Condition
Rise time truig CC - 50 ns Vear=3.13V
C.=50 pF
- 100 ns Vear<3.13V
C.=50 pF

)HEERRA T B RIS E T RSB EMS R, BRI B TFIMNERARAET S 29I,

3.2.2 IR e Es
2 LY TG LR, (BLET R 7Y St 1E 2k
+25 VADC &8 (&R IT1EFMH)
Parameter Symbol |Values Unit |Note/ Test Condition
Min. Typ. |Max.
Analog reference voltage” Varer SR Vagnot 1 |- Vopat Y
0.052)
Analog reference ground? Vagnp SR Vssm - - Vager-1 |V
0.05
Analog reference voltage range? 3 | Vager - 1 - Vooa+ 0.1 |V
Vagnp SR
Analog input voltage Van SR VagND - Vopa Vv
Input leakage at analog inputs? | /oz; CC -100 - 200 nA 0.03 x Vppa< Van<0.97
% Vbpa
-500 - 100 nA 0V <=Vun<0.03 x Vopa
-100 - 500 nA 0.97 X Vppa< Vain< Vopa
Input leakage current at VAREF loz2 CC -1 - 1 HA 0V = Varer= Vopa
Input leakage current at VAGND | /023 CC -1 - 1 HA 0V <=Vaeno = Vopa
Internal ADC clock faoc CC |2 - 30 MHz | Vopa=3.3V
Switched capacitance at the CanswCC |- 4 6.5 pF
analog voltage inputs®
Total capacitance of an analog | CanTor CC |- 12 20 pF
input
Switched capacitance at the Carersw CC |- 15 30 pF
positive reference voltage
input? ¢
Total capacitance of the CarerToT |- 20 40 pF
voltage reference inputs? cc
(RBLTH......)
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®25 (%) vADC &% (ERIERMH)
Parameter Symbol |Values Unit |Note/ Test Condition
Min. Typ. |Max.

Total Unadjusted Error TUECC -4 - 4 LSB | 12-bit resolution”; Vopa

Differential Non-Linearity Error® |EApn.CC  |-3 - 3 LSB ;:a?c\z:iu‘e/gR:)Fi;s\?gl:"VDm

Gain Error? EAcanCC  |-4 - 4 LSB  |and Varer

Integral Non-Linearity? EAn.CC -3 - 3 LSB

Offset Error® EAorrCC |4 - 4 LSB

Total Unadjusted Error TUE CC -6 - 6 LSB | 12-bit resolution”; Vopa

Differential Non-Linearity Error® | EAopn.CC  |-4.5 - 45 Lsg |33 V5 Virer = Voos,
shared pin for Vppaand

Gain Error® EAsanCC  |-6 - 6 LSB | Vager (PG-TQFP-64)

Integral Non-Linearity? EAn.CC -4.5 - 45 LSB

Offset Error® EAorrCC  |-6 - 6 LSB

RMS Noise? ENrusCC |- 1 210 1) LSB

Worst case ADC Vppa power Ippaa CC - 1.5 2 mA during conversion Vppe

supply current per active =3.6V,T,=150°C

converter

Charge consumption on Vager QconvCC |- 30 - pC 0V = Varer= VDDiZ)

per conversion?

ON resistance of the analog input | Ran CC - 700 1200 Ohm

path

ON resistance for the ADC test Ran7TCC 180 550 900 Ohm

(pull down for AINT)

Resistance of the reference RarerCC |- 700 1700 Ohm

voltage input path

1) ERTAINX, BEERSERAN.
2) MREREEFRMG (BEIH) , EESITHRIRFIEIEETHER,

3)  MRBEMUSZBEMRTVoon, W ADCHRIMTERIEM, WMREZBERREF k (k<1), MW TUE. DNL. INL. 1Bz

RZREBEMEF 1/k

4)  REREXZB—TELRRE, WE ADCEMMNKERAIT. EXHRERELEELLIDEMNFLER - R

EXMERERER (WE16) o

5 EHRCRBRIRERS TERIFA] FFRE Varer /20 AT FETHNEFE, FANGEUEREERTEERRE Varer /20

6) EARFUAXRBE. ZBETSUIRISERE, HR, BWEESE

7)  XF 10Uk, REBLDE 1/4; WNF 8 UkRil, iIERLVE1/160 £EAR=/NF+1LSB,

8)  DNL/INL/GAIN/OFF iEZ MBI X 2 RIFEIRE TUE,
9) IBBCHRERRERY, HEAERMRIZITEERIMVD.
10) FEEMNBRRERASIRER TUEHN BV BARA S,

11) {ERBRIE— sigma B O HE XM,

HREIZ2E BE

12)  RRARFEHERIERTIEI LA farer = Qeow [t TTE o EXIREY 12 (UEROEFRIE t =550 ns Fr A BABY B T3 BRI / arer = 54.5 pAo
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A

%

Vonare 0007 4 /p 12 bity \.
recise conversion range it
Voo B ge.( ) /

Valid Vager /

Conversion error
increases by 5/4

e.g. VAREF = 4/5 of VDDA =T

VaRer

—
-

Vaeno + 1
Minimum VAREF - VAGND .is 1.V

VAGND -1
Vssa >

& 12 VADC & H[EEE

VADC B9 EEBREFE RS 4352 f avaAHHo

Analog Input Circuitry

EXT RAIN On
ANx ] I I = Py
VAmiGa CFXT CAINSW
CAlNTnT' CAINQW
T VAGNI’)x RAINWT T
A

. L .

Reference Voltage Input Circuitry

V Ea RAREF, On
V J CARFFT(‘!T- CARFFQW CARFFSW
o Vaewn. [T T T
D

Analnn lanDafMinn

13 VADC 3N ER
loz1

A

Single ADC Input
500 nA + g :

200 nA +
100 nA
= Vin [% Vopa]

-100 nA

3% 97% 100%

-500 nA |
ADC-Leakage.vsd

14 VADC =56 N\ s BB
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¥ atia)

+* 26 etial GERITERM)

Parameter Symbol |Values Unit |Note

Conversiontime |tcCC 2% Tapc+ (2+ N+ STC + PC+DM) X Tapq Us N =38, 10, 12 for N-bit
conversion

Tanc=1/ foeripn
Tapci =1/ fapcy

¢ STCTEXERIMIBY S A HASR AE K RAF BT 1]
o WMRBRABRAE, PCIEEIMRKESHHEHR
o« DMIENI—P B AR LERMSBRYAL 15 A i8]

¥R IR) B
RgRig:

fADC =120 MHz, EﬂtADc =8.33ns, DIVA=3, apcl = 30 MHz, EﬂtADQ =33.3ns
DR IERERER (PC=2)

RIBLTENAT, FIUSEIM LT &)\ FE#RATE] (STC=0, DM=0)
tentoc = (2 + 12+ 2) X tapei + 2 X tapc = 16 X 33.3 ns + 2 X 8.33 ns =550 ns
12 I RBOEFE R

teni2 = (2 +12) X tapai+ 2 X tapc = 14 x 33.3 ns +2 x 8.33 ns =483 ns

10 NIRB AR :
tenwo = (2 + 10) X tapa 2 X tapc=12%33.3ns+2x8.33ns=417ns

SR
tens= (2 + 8) X taoci 2 X tanc =10%x33.3ns+2x8.33ns=350ns
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3.2.3 IR FL 28 (DACX)

2 LY TG LR, (BLET R 7Y St 1% 2T

*27 DAC 2¥ (ERIIF&KH)

Parameter Symbol Values Unit Note / Test Condition

Min. Typ. Max.

RMS supply current Iop CC - 2.5 4 mA per active DAC
channel,without load
currents of DAC outputs

Resolution RES CC - 12 - Bit

Update rate furaTe aCC - 2 Msample/s |data rate, where DAC
can follow 64 LSB code
jumps to +1 LSB
accuracy

Update rate furate FCC - 5 Msample/s | data rate, where DAC
can follow 64 LSB code
jumps to 4 LSB
accuracy

Settling time tsetrLe CC - 1 2 us at full scale jump, output
voltage reaches target
value £20 LSB

Slew rate SRCC 2 5 - V/us

Minimum output Vour_minCC - 0.3 - v code value

voltage unsigned: 000y;
signed: 8004

Maximum OUtpUt VOUT_MAX CcC - 25 - Vv code value

voltage unsigned: FFFy;
signed: TFFy

Integral non-linearity? |INL CC -5.5 +2.5 55 LSB R =5 kOhm,

C.=<50 pF

Differential non- DNL CC 2 +1 2 LSB R.=5kOhm,

linearity C.=50 pF

Offset error EDorr CC 120 mV

Gain error ED¢ nCC -5 0 5 %

Sta rtup time tSTARTUP CcC - 15 30 us time from output
enabling till code
valid
+16 LSB

3dB Bandwidth of f CC 2.5 5 - MHz verified by design

Output Buffer

Output IOUT_SOURCE CC - -30 - mA

sourcing

current

Output sinking current | lout_sink CC - 0.6 - mA

(RBETR......)
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)27 () pACS¥ (ERIEFRMY)
Parameter Symbol Values Unit Note / Test Condition
Min. Typ. Max.

Output resistance Routr CC - 50 - Ohm

Load resistance RLSR 5 - - kOhm

Load capacitance C.SR - - 50 pF

Signal-to-Noise Ratio |SNRCC - 70 - dB examination bandwidth <
25 kHz

Total THD CC - 70 - dB examination bandwidth <

Harmonic 25 kHz

Distortion

Power Supply Rejection| PSRR CC - 56 - dB to Vopa

Ratio verified by design

1) BREEELZE.

HiitE
TRSHY:

DACXDATA =4095 x ( Vour - Vour_min) / ( V our_max - V our_min )

BRSHY:

DACXDATA =4095 x ( Vour - Vourmn) / (Vout_max - Vour_min ) - 2048

Datasheet
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A
DAC output
Vour max —-
+/- 1LSB
64 LSBs ! 64 LSBs
i
o
furRATE A (max) furaTE F (max)

Vour mm ——

A

DAC output
7
20 LSBs
Vour max —+ / nuﬂ
/[ |
\
tsermie
[ tsermne
r
Vour mv — \\ ﬂ(,[qv 20 LSBs
~J OV
15 DAC ¥ 61
Datasheet 44 V14
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3.2.4 EBSEE L 3% 28 (ORC)

FB ST EL 488 (ORC) 1E3EE NS B (GXORCy) EHMEI S FARIAEZE UV prer ) BIEIAERNEBE (V an)
HE AR IEKRAEA (GXORCOUTY)o

br LTI LI, (25 K71 7Y BAF 14 52k

SR 28 EHBRASZE FBIEV arer = Vooa+ 50 mVo

28 ORC&¥ (ERRIERH)
Parameter Symbol Values Unit | Note/ Test Condition
Min. Typ. Max.
DC Switching Level Vooc CC 100 125 200 mV Vain 2 Varer + Voboc
Hysteresis Vonys CC 50 - Vonc mvV
Detection Delay of a toon CC 55 - 450 ns Vain= Vager + 200 mV
persistent Overvoltage 45 _ 105 ns Va2 Vager + 400 mV
Always detected toppp CC 440 - - ns Vain= Vager + 200 mV
Overvoltage 90 - - NS | Van Vager+ 400 mV
Pulse
Never detected toppn CC - - 49 ns Vain= Vager + 200 mV
Overvoltage Pulse _ _ 30 ns Vi Vager + 400 mV
Release Delay toro CC 65 - 105 ns Vain'S Varer
Enable Delay toeo CC - 100 200 ns
$ Nl
Funer + I __F
Fo _ EORCY / " \
ExORCOUTy - |
s — oo —
16GXORCOUTY fifi & 4 FR
HERNITEVADC B, BHASERERT ORCo
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A
Vam (V)

toron< T <toppp T > torop
T < torpn — —
«»

VAREF + 400 mV

A

- g5 y

Viarer+ 100 mV \

-
v
g
(=]
=
L
 ——1
—
T
|

Never Overvoltage Never Overvoltage Always detected Never Overvoltage Always detected
e may be detected may be Overvoltage Puise detected may be Overvoltage Pulse
Overvoltage detected Overvoltage detected Overvoltage detected
Pulse (level uncertain) Pulse Piiia
(Too Jow) (Too short) (Too short)
>
t
S N
17 ORC KSEE

3.2.5 =PI AT (HRPWM)

UTFETHERT HRPWM 2R EPFAEAHRI TIES M. FHMBNEER, SMER XN — N FETat,
fFlan— CSG 3k— HRCo

FﬁﬁE,\J Ejr%_{%l_l%\%lg—%*éik clock, fhrpwm*ﬂ*o

St LB TLRT LR, 1G4 18717 BE 130T,
3.2.5.1 HRC 5%

7R 29 B4 THRCEUMNKF R,

*29 ORC ¥ (ERIRIE&KM)
Parameter Symbol |Values Unit | Note/
Min. Typ. Max. Test Condition
High resolution step size?/? turs CC - 150 - ps
Startup time (after reset release) | tstart CC - - 2 Us

1) EEMEERZETF 180, 120 F1 80 MHz B K9 150 pso
2)  XFAR[EF 180, 120 F1 80 MHz 1BTE 180 & 64 MHz SEEINAIBTH4M=ER, HKAILATE 118 & 180 ps Z i8] (ELZFIR1EHR

HTEE)

3.2.5.2 CMP # 10 {iI DAC 4514

=30 BETCSGE TS,
FEEMSFEE R HRPWM B B BTESE FMHIERBIB L ES,
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3 Electrical Parameters

R 30 CMP # 10 {i DAC ¢ GEBRILE%H)

Parameter Symbol |Values Unit |Note/ Test
Min. Typ. Max. Condition
DAC Resolution RES CC 10 bits
DAC differential nonlinearity DNL CC -1 - 15 LSB | Monotonic behavior,
See Figure 18
DAC integral nonlinearity INL CC -3 - 3 LSB | SeeFigure 18
CSG Output Jitter Dcsc CC - - 1 clk
Bias startup time tstart CC - - 98 us
Bias supply current Ibpbias CC |- - 400 HA
CSGy startup time tcsgsCC |- - 2 us
Input operation current? IppenCC | -10 - 33 HA See Figure 19
EIERET
DAC output voltage range VbourCC | Vsg - Vopp Vv
DAC propagation delay - Full scale | trshs CC |- - 80 ns See Figure 20
Input Selector propagation delay | tpns CC - - 100 ns See Figure 20
- Full scale
Comparator bandwidth tons CC 20 - - ns
DAC CLK frequency fak SR - - 30 MHz
Supply current Ipphs CC - - 940 HA
REER
DAC output voltage range Vpout CC 0.1x - Vopp \Y
Voor?
DAC propagation delay - Full Scale | trsis CC - - 160 ns See Figure 20
Input Selector propagation delay | tpis CC - - 200 ns See Figure 20
- Full Scale
Comparator bandwidth tois CC 20 - - ns
DAC CLK frequency fak SR - - 30 MHz
Supply current Ippis CC - - 300 A
1) BRBYEG NEBPAR on = 100kOhm,
2)  HDACHIHEERTFUIRERN, INLIRESEM,
Datasheet 47 V14
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Output

Output

-

Ideal DAC _F'I;I_
\-\g -

Fs DAC 7 Fs DAC
code code
18 CSG DAC INL #1 DNL 7=l
| CMP Input CSGy
HRPWMx.CyINA[ Selector
|
HRPWMx.CyINB[ j Control {]
logic
— I
s |
HRPWMx.CyINA/ i
HRPWMx.CyINB b__ L |
L
Blio AT EBRR
Datasheet 48 V1.4
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3 Electrical Parameters

CMP Input CSGY

Y output

0x000 + Tiss o3

trsns/sisns

0x000

tisns/tsisns

~ v

20 DAC FIRINEF B ERILER

3.2.5.3 B b

HRPWM DAC $%#%B$h

DAC F iR B S a] IR AR, THAEiT HRPWM AR3R S | BT 1,
R 315MEB DAC Fif R B TIESKH

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

Frequency fetrg SR - - 302 MHz

ON time tonetrg SR |2Tecs”” _ _ ns

OFF time toffetrg SR 2chul) 2 - - ns

1) 50% H=LEAEsEEHIMER

2)  RYESEKFIRS fccu BIEh (BRTIH) BT /ERNAER

CSG SMEREY$h

B LUEIRINER, FERIZRA R RVATEh, Bl HRPWMx.ECLKyo IEETEhSIEIRESEAEEEN, EIbIMERRT
FTEHE R 32 PR AP,

R 32 SMEBET PR TERMY

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

Frequency fecik SR - - frrpwm/4 MHz

ON time toneclk SR 2chu1) 7 - - ns

OFF time toffectk SR 2l |- - ns Only the rising edge is used

1) 50% HFLEAREEGHIER
2)  REESEFIRS fccu BNE (AT HH) BT /ERNAETK

Datasheet 49 V14
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3 Electrical Parameters

3.2.6 {KThFEIR A LL 5228 (LPAC)

RINFEIRIALLERER (LPAC) IR A RBRIASHMEE R (S IEE BITH R A Pl ©EIREV enBHZ—1
SNERIZIRBESEBIEV (s 5 TYRIZ BB B EFITEE AR LI — o

2 LY TLEZT LR, (BLET 11 7Y S HF1E 2k

R 33 (RITHERIMLLRBF S

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

Vearsupply voltage range for LPAC Vear SR 2.1 - 3.6 v

operation

Sensor voltage range VipcsCC |0 - 1.2 v

Threshold step size Vin CC - 18.75 - mV

Threshold trigger accuracy AV CC - - +10 % for Vin>0.4V

Conversion time tipcc CC |- - 250 Us

Average current consumption over IipcacCC |- - 15 MA conversion

time interval 10 ms?

Current consumption during I pcc CC - 150 - MA 1)

conversion

DERBEFER, MEVer=33V, 8 M EAHARENE

Datasheet 50 V14
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3 Electrical Parameters

3.2.7 R REE R

O REERES (DTS) MELEET,.

b HLESZTLZT L, (B2 12117 BFIE T

R34 S REE RIS

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

Temperature sensor range TsrSR -40 - 150 °C

Linearity Error (to the below defined AT eCC - +1 - °C per AT,<30°C

formula)

Offset Error AToe CC - +6 - °C AToe=T,- TpTs

Voor 3.3 VY
Measurement time twCC - - 100 Us
Start-up time after reset inactive trssTSR |- - 10 Hs

1) % V DDP_max = 363 V ETJ-) gﬁﬂ%ﬁﬁ‘e%%g)ﬁgﬁﬂﬂ A T OE = il OCo

U T ATVIRHE DTSSTAT 172889 RESULT (U FERITE DTS MERVEE (B{IA [°C]) -

BT ors = (45 - 605)/2.05 [°C]

AN TP EXHE EAUTRAEE:
+  DTSCON.BGTRIM =8y

+  DTSCON.REFTRIM = 4,

Datasheet 51

V14
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3 Electrical Parameters

3.2.8 USB OTG ¥ B R4F14E

B ETTEEL (USB) 2 ORTE USB Rev. 2.0 MSEH] OTG MSE Rev. 1.3, AxziFmiEtE R,

2 LEERYTLZT LT, 1822 1811 H) BAFIE AT

+35 USBOTG VBUS fl ID & (ERAIFFMH)

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

VBUS input voltage range VinCC 0.0 - 5.25

A-device VBUS valid Ve CC 44 - -

threshold

A-device session Ve CC 0.8 - 2.0 Y

valid threshold

B-device session valid Ves CC 0.8 - 4.0 v

threshold

B-device session end Ves CC 0.2 - 0.8 v

threshold

VBUS input resistance Rygus_inCC |40 - 100 kOhm

to ground

B-device Rysus_puCC [281 - - Ohm Pull-up voltage=3.0V

VBUS pull-up

resistor

B-device VBUS Rvgus_ppCC | 656 - - Ohm

pull-down

resistor

USB.ID pull-up resistor Rup puCC |14 - 25 kOhm

VBUS input current hpus INnCC |- - 150 MA 0V=Vin=5.25V: Tag=

1ms
Datasheet 52 V14
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%36 USB OTG ¥{#B4k (USB_DP, USB_DM) ¥ (GER L1E&H)
Parameter Symbol Values Unit Note [ Test
Min. Typ. |Max. Condition

Input low voltage VSR - - 0.8 Y

Input high voltage (driven) Vi SR 2.0 - - v

Input high voltage (floating)? | ViuzSR 2.7 - 3.6 Vv

Differential input sensitivity Vois CC 0.2 - - \Y

Differential common mode Vem CC 0.8 - 2.5 \

range

Output low voltage VoL CC 0.0 - 0.3 \Y 1.5 kOhm pull-up to
3.6V

Output high voltage Von CC 2.8 - 3.6 Y 15 kOhm pull-down
toOV

DP pull-up resistor (idle bus) Reui CC 900 - 1575 Ohm

DP pull-up resistor (upstream | Rpya CC 1425 - 3090 Ohm

port receiving)

DP, DM pull-down resistor Rpp CC 14.25 - 24.8 kOhm

Inputimpedance DP, DM Zne CC 300 - - kOhm [0V = Vins Vooe

Driver output resistance DP, DM| Zpry CC 28 - 44 Ohm

1) 7IAEIEZ8E 1.5 kOhm + 5%EEFE EHIF 3.3V +0.3 VEB#ZUSB_DP B§ USB_DM, B ZE#E281E15 kOhm +5%EE[E FHh E|thBiE
USB_DP #1 USB_DMMYIE L F#4TNIE
JEHEZ USB_DP F1 USB_DM Ryt BB BHE /9 +5%,
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3 Electrical Parameters

3.2.9 ¥=3% 285 | B
22 EINEINNERZLEFS (75/5) FHIRSHE (RBHE) , W ERS SRR ES

#, BEZBIRIGTE B ras B 5 E R IE,
b: 4 BT LET L5, 1G85 1R 51 7Y Bt I F2 il

iR7ee5 P RAMNBRIR (WE21) HEZEBAEN (WE22) .

I XTAL1
—* [Jfosc
GND II ! ] XTAL2

Damping resistor
may be needed for
some crvstals

toscs VPrpx min< Vppx < VPPX max
>
t
B 21 miRIRI TR 38
Datasheet 54 V14
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3 Electrical Parameters

External Clock

Source
Direct Input Mode XTAL1
oL T
not connected XTALZ2
A
Vv
v.lHBXfmax
|tag® |tag®
input pigh Vo' input uigh Vo'
%HBXimr'n
V.I'L.Bximax / /
Ves 8 input 2" Vot
ViLex_min
L
t
22 EHiERANRN TR 2 R
37 OSC_XTAL &
Parameter Symbol |Values Unit |Note/ Test Condition
Min. Typ. Max.
Input frequency fosc SR 4 - 40 MHz |Direct Input Mode
selected
4 - 25 MHz |External Crystal Mode
selected
Oscillator start-up time?/? toscsCC |- - 10 ms
Input voltage at XTAL1 VixSR -0.5 - Voop+ 0.5 |V
Input amplitude (peak- Veex SR 0.4 x Vopp |- Vopp+ 1.0 |V
to- peak) at XTAL12 3
Input high voltage at XTAL1Y | Vjgx SR 1.0 - Voor+ 0.5 |V
Input low voltage at XTAL1Y | ViigxSR  |-0.5 - 0.4
Input leakage current at XTAL1 |/, x; CC -100 - 100 nA Oscillator power down
0V <=Vix=Voop

1) toscs ITE XEMFER SCU_OSCHPCTRL.MODE & FBR%28 4R, EHEWRHTE XTALL ZEF) 0.4 * Voor BIRE,

2)  BRUARMINEIHIFER, FiERIBAEHNENRNANAERE R BMEE.
3 MRBEESHESTMBAAHBRERSD
4)  WMRGIBTERT, WLITHETBHERRE,

Datasheet
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< 38 RTC_XTAL ¥

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

Input frequency fosc SR - 32.768 - kHz

Oscillator start-up time? 23 |toscsCC |- - 5

Input voltage at RTC_XTAL1 VixSR -0.3 - Vear+0.3 |V

Input amplitude (peak- Vepx SR 0.4 - -

to- peak) at RTC_XTAL1?

4)

Input high voltage at Vinex SR 0.6 % Vear |- Vear+0.3 |V

RTC_XTAL1Y

Input low voltage ViLex SR -0.3 - 0.36 x \Y

at RTC_XTAL1% Vear

Input Hysteresis for Vhysx CC 0.1 X Var - 3.0V=Ver<3.6V

5)6)

RTC_XTAL 0.03 - Vesr<3.0V
Vear

Input leakage current at Ix1 CC -100 - 100 nA Oscillator power down

RTC_XTAL1 0V < Vi< Vear

1) toscsEIENX EBMPAIFfEF SCU_OSCULCTRL.MODE B AR Z28 A, HIWRHTE RTC_XTALL &bAE] 400 mv BIERE,
2) BRI HESEBEES, HiRRARNENENAMEREAEMEE,

3} ATESREEXNTAREMBIRT, BXVer23.0V
4)  MRBRBBRTREAHELBERET,

5 WMRGIEFBZRT, WLIRETRBNERRE,

6) EHERERATEBRIZSMBE TR IR, FRERIE

[l =3

& Be

EEEN Vet mEmENAESET.

NI F MR R AR A T 5 2RI,

3.2.10 BB RER
TEE XA & AR R E RN X5 BARK,

NARXERERT TRAENE, HERRTEFNRAETRG (G0 RERSERANNAESR) -

b

ELRHIRER, TRASHIVRESRGOT:
Voop=3.3 V, Ta=25°C

LTI LI, (25 %71 7Y BAF 14 52k

39 BRS¥
Parameter Symbol Values Unit Note [ Test
Min. Typ. Max. Condition
Active supply current? Ipppa CC - 113 - mA 120/120/120
Peripherals enabled - 102 - 120/60/60
(RBETRH......)
Datasheet 56 V14
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3 Electrical Parameters

=39 (£8) BIRS ¥
Parameter Symbol Values Unit Note [ Test

Min. Typ. Max. Condition
Frequency: fcpu/ feeripr/ fecuin - 82 - 60/60/120
MHz _ 61 - 24 /24 /24

- 51 - 1/1/1
Active supply current Ipppa CC - 53 - mA 120/120/120
Code execution from - 50 - 120/60/60
RAM Flash in Sleep mode
Frequency: fcpu/ feeripr/ fecuin
MHz
Active supply current? IpppaCC - 80 - mA 120/120/120
Peripherals disabled _ 80 _ 120/60/60
Frequency: fcpy / foeripnin MHz N 65 B 60/60/120

- 55 - 24 /24 /24

- 50 - 1/1/1
Sleep supply current? Peripherals | /ppps CC - 104 - mA 120/120/120
enabled - 93 - 120/60/60
ST E

- 57 - 24/24 /24

- 46 - 1/1/1
fepu/ feeripr/ fecuin kHz - 46 - 100/100/ 100
Sleep supply current? Ippps CC - 72 - mA 120/120/120
Peripherals disabled - 71 - 120/60/60
Frequency: fcpu/ foeripn/ fecuin - 61 - 60/60/120
MHz

- 52 - 24/24 /24

- 46 - 1/1/1
fepu/ feeripr / fecuin kHz - 46 - 100/100/ 100
Deep Sleep supply current® Ipppp CC - 8 - mA 24 /24 /24
Flash in Sleep mode - 5 - 4/4/4
Frequency: fcpy/ feeripn / fecuin _ 4 - 1/1/1
MHz
fepu/ foeripr / fecuin kHz - 45 - 100/100/100¢
Hibernate supply Ipppr CC - 12.8 - HA Vear=3.3V
current RTC on” _ 9.0 _ Vear= 2.4V

- 1.7 - Vear=2.0V
Hibernate supply current IpppH CC - 12.0 - HA Vear=3.3V

(RIEETH.....)

Datasheet 57 V14
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39 (£8) BIRS#
Parameter Symbol Values Unit Note [ Test
Min. Typ. Max. Condition
RTC off® - 8.4 - Vear=2.4V
- 7.0 - VBAT =20V

Worst case active supply current? |/pppa CC - - 17019 |mA Voor=3.6V,
T,=150 °C

Voo power supply current IopaCC - - -1 mA

Ioor current at PORST Low Ippp_porsT CC| = - 30 mA Voor= 3.6V,
T,=150 °C

Power Dissipation Ppiss CC - - 1 W Voor=3.6V,
T,=150°C

Wake-up time from Sleep to Active | tssa CC - 6 - cycles

mode

Wake-up time from Deep Sleep to - - - ms Defined by the wake-

Active mode up of the Flash
module, see Flash
Memory Parameters

Wake-up time from Hibernate - - - ms Wake-up via

mode power- on reset
event, see Power-
Up and Supply
Monitoring

1)  CPU M Flash #1173, FRrBEIME=H.

2)  CPU M Flash 1178, LAAM. USBFI CcU B $pxid,

3)  CPURTFRERIRE, FREIMERTFZ=RIRE, Flash b FiEhHE,

4)  CPURTFIRERIRE, Flash b FiECHED.

5)  CPURMTFIRERRT, IMEZER, MAEES MRAMBLITIRD,

6)  E¥ Flash MBEERIZTUIREE, FBE feru=1MHZo

7)  OSC_ULP #IFH RTC_XTAL ERYSMNER R RHITIZOE,

8)  OSC_ULP ({7, RBRIEFER 0SC_SIBtHIE T,

9)  MEBIRIFER: fsvs =120 MHz, CPU M Flash HUITEENES, FIE CCU & TF 100 kHz EEAYERIETL, FiE ADC A4 FiEL:
BMEEC, USIC fE SPI A FRISRIAEIFET, CAN RbTF 500 kHz REFIREHET, AlTfitL A9 DMA BRIZHE BRI IRP
BY RAM # FCE, DTS &b FMEELFN FPU EFHITITE,

BN EFANARNIERAERTZE, BRI,

10) T, IEERNERLT, 2 fsvs TBE 10 MHz, vor lBE = TBE5mA
11) FrE EohE%iEes (ADC # DAC) BYEBRZFN

Mg =R TR
MiX A

v o FRERTEN 144 MHz

o Vopp=33V,T,=25°C

v FREIMEEMRIBENMDRTES (B0 Scu EMIEH B THAY PRSTAT H1Fe8)
o IMSETERIREEA (B Scu B BT HI R ITTHEY CGATSTAT F1E2s

» T I/0JEDN
v BTENEEXIFENINEE LIERABUE UM HEZRNBEAHTEDNENER.
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BOIRIMGRIBFEIMEEUECHRIPRES, BRERHITH—PHNYBRLSREE, a0, ccu REBIBITIHE
25, USIC & BEENBESE,

+ 40 SME= N R

Parameter Symbol |Values Unit Note [ Test
Condition

Min. Typ. Max.
PORTS Iper CC - <0.3 - mA
ETH
USB
FCE
WDT
POSIFx
MultiCAN - <1.0 -
ERU
LEDTSCUO
CCU4x
CCuU8x

DAC (digital) - 13 -
USICx - 3.0 -

DSD - 45 -
VADC (digital)?

DMAXx - 6.0 -

1) RIEAERIEREAENINEEIE BEIEFMERD 4 o

Datasheet 59 V14
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3 Electrical Parameters

3.2.11 NESH

2 ELEBHAFLET L, B2 %1/ S5 12 A r,

=0 RES

Parameter Symbol |Values Unit Note [ Test

Min. Typ. Max. Condition

Erase Time per 256 Kbyte tere CC - 5 55 s

Sector

Erase Time per 64 Kbyte Sector | tgre CC - 1.2 14 s

Erase Time per 16 terr CC - 0.3 0.4 S

Kbyte Logical Sector

Program time per page? terr CC - 55 11 ms

Erase suspend delay trL_Ersusp |- - 15 ms

CC
Wait time after margin change | trL_marginDel | 10 - - us
CC

Wake-up time twu CC - - 270 us

Read access time t.CC 20 - - ns For operation with
1 / fepu < ta wait
states must be
configured?

Data Retention Time, Physical | trer CC 20 - - years Max. 1000 erase/

Sector? 4 program cycles

Data Retention Time, Logical |tggt CC 20 - - years Max. 100 erase/

Sector? 4 program cycles

Data Retention Time, User trru CC 20 - - years Max. 4 erase/

Configuration Block (UCB)3# program cycles per
UCB

Endurance on 64 Kbyte Ngps4 CC | 10000 - - cycles BA-marking devices

Physical Sector PS4 only!Cycling
distributed over life
time?

1) SIRIRIZWIETIREADNZSS L,
2)  UTARERTHFEFRSEE:
3) EEEMENAEEENETE,

XA B R RIE. EMBIEFTEIIN 5.5 2R HELEL,
FCON.WSPFLASH x (1/ fcpu ) = tao

4)  SHURNBEERTFIIMNERT,=110°C,

5)  XNREIEEEPROM BIEEN, TEHERBHZERKX. RTHRESZFAEE, BESHRASEFMH.

Datasheet
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3.3 RHhs
3.3.1 Mk Az
V'oop {4
90% —#£ N— 90%
109 109
Ves Yo Yo
— IR |- — [F |-

23 _EF/TRRETE] B

afineon

Vinp
XVnnp/ 2 <— TestPoints ——— TVnne/ QX

Vas

AC. TeetPninte vad

Bl24 MRS, HtHAER

Vioap + 0.1V Timing Von- 0.1V
Reference
Points
Vioan- 0.1V VoL+ 0.1V

AC_Highlmp.vsd

Bl25 MWiLEAZ, =R

3.3.2 LB EBIRIGHE
2 Voor F/3K Vooe BRI FME B, PORST S8R TFH YIRS -
p> KERYFLET L=, 1BLE5 1251 7] B F L2270
Voop
(" Vooe L XMC4000\
RporsT
(optional)
PORST —
PORESET
External o <
reset —— [ SUPP"-‘_/
trigger I Monitoring
GND \ GND /
26 PORSTERBER
Datasheet 61
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R B REESH
Parameter Symbol Values Unit |Note/
Min. Typ. |Max. Test Condition
Digital supply voltage reset Veor CC 2.79Y |- 3.05? Vv 3)
threshold
Core supply voltage Vey CC - - 1.17 v
reset threshold
Vooe voltage to ensure defined pad | Vppppa CC - 1.0 - v
states
PORST rise time trr SR - - 2 us
Startup time from power-on reset | tsswCC - 2.5 35 ms Time to the first user
with code execution from Flash code instruction
Vooc ramp up time tver CC - 550 - us Ramp up after

power-on or after
areset triggered
by a violation of

VeorOr
Vpy
1) EBElERHMRERE.
2)  EBfIRBHNHEKEHE.
3) Voor SE3TBVERBYE ST Veornvs = 180 mVo
TR R
33V RN
oSSR
Veor
Vooe
Vooeea

Vooc Vey

h 4

PORST \

tpp -l tﬁi\/\l
L

S
Pads as programmed
AN \\\T\\\\\\\ SO ) prog

)y

. High-impedance or pull-device active
Undefined

= 27 LEEBITA

Datasheet 62 V14
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3.3.3 BRI

FERMMXHA AR ARRIFEINE, REERABNRIFEER, HRAFMERAERREAZN
LT CPU B oy o BT LUFEXER R EMEXAIES SR EREITMA LBE L,

2 ELEBHAFLET L, B2 1/ S5 2 A ur,
R BEFHFSH
Parameter Symbol Values Unit |Note/Test
Min. Typ. |Max. Condition
Positive Load Step Current Alp s SR - - 50 mA Load increase on
Voop
At<10ns
Negative Load Step Current Alns SR - - 150 mA Load decrease on
Voop
At=10ns
Vooc Voltage Over- / Undershoot AV sCC - - +100 mV For maximum
from Load Step positive or
negative load step
Positive Load Step Settling Time |tpLssSR 50 - - us
Negative Load Step Settling Time | tnLss SR 100 - - us
External Buffer Capacitor on Vpoc Cexr SR 3 4.7 6 uF In addition C =100 nF
capacitor on each
Vboc pln
IE A SR B 5
ARoRi%:

fepu="Fsvs » BEIARENE fepy = 120 MHz, FE PLL fyco =480 MHz, PAERHR K2 S34M2s5eml, B MBERZIBIEY towss:
24 MHz - 48 MHz - 68 MHz - 96 MHz - 120 MHz (K2 steps 20-10-7-5-4)

24 MHz - 68 MHz - 96 MHz - 120 MHz (K2 steps 20-7-5-4)

24 MHz - 68 MHz - 120 MHz (K2 steps 20 - 7 - 4)

Datasheet 63 V14
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3.3.4 BIARER (PLL) 451
FE PLLAT USBPLL
xR a4 PLL &%
Parameter Symbol |Values Unit |Note/ Test
Min. Typ. Max. Condition
Accumulated Jitter DeCC - - 15 ns accumulated over
300 cycles
fsys =120 MHz
Duty Cycle? DocCC 46 50 54 % Low pulse to total
period, assuming an
ideal input clock
source
PLL base frequency feLLease CC |30 - 140 MHz
VCO input frequency frer CC 4 - 16 MHz
VCO frequency range fuco CC 260 - 520 MHz
PLL lock-in time t.CC - - 400 us
IXTFBE K2 D9E, 1950%; SHFEFEK2 74018, 59 50£(10/K2).
3.3.5 AR B B 1
R P BB
+&as5 St REE 2 g
Parameter Symbol |Values Unit |Note/ Test
Min. Typ. Max. Condition
Nominal frequency forncCC |- 36.5 - MHz | not calibrated
- 24 - MHz |calibrated
Accuracy Afor CC -0.5 - 0.5 % automatic
calibration? 2
-15 - 15 % factory calibration,
VDDp: 3.3V
-25 - 25 % no calibration, Vopp
=33V
-7 - 7 % Variation over
voltage range?
3.13V<=Vppp=3.63V
Start-up time toris CC - 50 - Us

1) BRTSENHIREZIIRE,
2) BERERAMEEENV oo IRBERZEK,

3 SRRV oor BBERIRES N ARBOEN/ T BERIRZERAR L FIMYIRE

Datasheet 64
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3 Electrical Parameters

18R A ZR B IR
+ a6 18R A ZRETEhE I
Parameter Symbol |Values Unit |Note/ Test
Min. Typ. Max. Condition
Nominal frequency fos CC - 32.768 - kHz
Accuracy Afos CC -4 - 4 % Vear = const.
0°C<Ta<85°C
-5 - 5 % Vear= const.
Ta<0°CorTa>85°C
-5 - 5 % 24V< VBAT,
T/.\ =25°C
-10 - 10 % 1.95V<Vear<2.4V,
TA: 25°C
Start-up time tosisCC |- 50 - us
3.3.6 JTAG EOKRFF
UTEEHERTEE JTAG FIiZEO#1TEE. JTAGKERTE2RFAIEEEL149.1-2000,

2 LEERYTLZG LT, 1822 1811 H) BAFIE T
B ES
= a7 JTAG EZOREFSH
Parameter Symbol |Values Unit |Note/Test
Min. Typ. Max. Condition
TCK clock period t:SR 25 - - ns
TCK high time ;SR 10 - - ns
TCK low time t:SR 10 - - ns
TCK clock rise time tsSR - - 4 ns
TCK clock fall time tsSR - - 4 ns
TDI/TMS setup to TCKrising edge |tsSR 6 - - ns
TDI/TMS hold after TCK rising t:SR 6 - - ns
edge
TDO valid after TCK falling edge? | ts CC - - 13 ns C.=50pF
(propagation delay) 3 _ ~ ns Ci=20 pF
TDO hold after TCK falling edge? |t5CC 2 - - ns
TDO high imped. to valid from t,CC - - 14 ns C.=50pF
TCK falling edge? 2
(RBELTH......)
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EY JTAG EONFEH
Parameter Symbol |Values Unit |Note/Test
Min Typ Max Condition
TDO valid to high imped. from t1o CC - - 135 ns C.=50pF
TCK falling edge?
1)  TCK EMTFREEERTFERL TDO Y,
2)  TDO HYZBIIBEYE]E TCK AR EIRR & 44 .
- f -
/ \ 7‘ — 0.9 Voor
TCK 05 W :
Ej \ ] A L*A ; 0.1 Voor
7] s b ts
ITAG TCK ved
El28 MK BT BB (TCK)
TCK \ / \ / \
fs 4
T™MS
B N (A
DI X ><
- fa > B - - ha >
TDO — >_
JTAG_IO.vsd
& 29 JTAG B
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3.3.7 BIT&IAR GO (SW-DP) BN

LU T2E0EATEE SW-DP EO#HITEE,

2 LB ET LI, (BT R 7Y St 1432k,

2 ESFRIEZ o

=48 swp EMORFSE¥% (GAIERH)

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

SWDCLK clock period tsc SR 25 - - ns C.=30 pF
40 - - ns C.=50 pF

SWDCLK high time t:SR 10 - 500000 ns

SWDCLK low time tSR 10 - 500000 |ns

SWDIO input setup to SWDCLK t;SR 6 - - ns

rising edge

SWDIO input hold after SWDCLK |t SR 6 - - ns

rising edge

SWDIO output valid time after tsCC - - 17 ns C.=50pF

SWDCLK rising edge R R 13 ns C.=30 pF

SWDIO output hold time from tsCC 3 - - ns

SWDCLK rising edge

tSC

t t

SWDCLK _]Z 5\ 7‘ \ﬂ 7‘ \
ts
SWDIO AW
(Output) /5’
ts ot ts . t .
SWDIO
(Input)
= 30 SWD R
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3 Electrical Parameters

3.3.8 BARBEREETT (ETM) NF
BIER FH Y EREHE, FEFRF IR TE_ EAF TR EE,
b KLY LET L=, 1851117 B 15 145250
b EHTLIERME, CL<15pF,
& 49 ETM EORES%
Parameter Symbol |Values Unit |Note/ Test Condition
Min. Typ. Max.
TRACECLK period t.CC 16.7 - - ns -
TRACECLK high time t,CC 2 - - ns -
TRACECLK low time t;CC 2 - - ns -
TRACECLK and TRACEDATA rise t,CC - - 3 ns -
time
TRACECLK and TRACEDATA fall t; CC - - 3 ns -
time
TRACEDATA output valid time tsCC -2 - 3 ns -
TRACECLK 7[ S‘ /
_ s . le B
TRACEDATA X X X
31 ETM I §hEY
t
 \ —
TRACECLK /
1 \__/ N/
-l | | |
Lt b s

& 32 ETM $UERF

Datasheet 68 V14
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3.3.9 IME R

2 SAERTLZL LT, (1543 3831 ALY B F L B0,
22 BFRIERLE,

3.3.9.1 Delta-Sigma RS N FiEONFF

LUTTBE0E AT Delta-Sigma fi#iE28 (DSD) B9k F1E 0,

HIENFS AR HIZEER, BURTPIEZARIZFAVIRIERIN, TR EA SRR,

2 LEERYTLZG LT, 1822 1811 H) BEHFIE T
&R 50 DSD FEORF &K
Parameter Symbol |Values Unit |Note/ Test Condition
Min. Typ. Max.

MCLK period in master mode t;CC 333 - - ns t12 4 X tperipH Y
MCLK high time in master mode |t,CC 9 - - ns t,> tpER|le

1
MCLK low time in master mode |t;CC 9 - - ns t3> tpeRriPH )

1
MCLK period in slave mode t:SR 333 - - ns t124 X tperipH /
MCLK high time in slave mode tSR tpERIPH - - ns Y
MCLK low time in slave mode t;SR tPERIPH - - ns 1)
DIN input setup time to the tsSR trerpnt+ 4 |- - ns 1)
active clock edge
DIN input hOld time from the ts SR tPERlPH +3 - - ns 1)
active clock edge
1) tperipn =1/ f peripn
t ) t
MCLK _]Z \ 71 \ 7Z_

fs I

DIN X

33 DsSD HEFF
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3.3.9.2 [BF B174E0 (USIC SSC) IYFF

LU E2E0ER T L SSCERE1TRY USIC iBiE,

A EHRIES o

+&51 usic ssc ERA R

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

SCLKOUT master clock period tck CC 333 - - ns

Slave select output SELO active |t;CC tsys- 6.5 |- - ns

to first SCLKOUT transmit edge

Slave select output SELO t,CC tsys-8.5Y |- - ns

inactive after last SCLKOUT

receive edge

Data output DOUT[3:0] valid time |t;CC -6 - 8 ns

Receive data input tsSR 23 - - ns

DX0/DX[5:3] setup time to

SCLKOUT receive edge

Data input DX0/DX[5:3] hold time |tsSR 1 - - ns

from SCLKOUT receive edge

1) wsvs=1/s

52 usic ssc MAEENESFE

Parameter Symbol |Values Unit |Note/ Test

Min. Typ. |Max. Condition

DX1 slave clock period tck SR 66.6 - - ns

Select input DX2 setup to first clock |ti0SR 3 - - ns

input DX1 transmit edge?)

Select input DX2 hold after last clock |t1; SR 4 - - ns

input DX1 receive edge”

Receive data input DX0/DX[5:3] setup | t12 SR 6 - - ns

time to shift clock receive edge”

Data input DX0/DX[5:3] hold time t13SR 4 - - ns

from clock input DX1 receive edge”

Data output DOUT[3:0] valid time t14CC 0 - 24 ns

1)ZFNE X FMALEZRA. B AR AFRUEERIN (il DXnCR.DSEN =0) BIRFZRNESLHEEY.

Datasheet
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Master Mode Timing

l |- — I,
gglfg)txompm Inactive Active ) Inactive
Clock Output ZFirst Transmit \_Receive Transmit i \ Last Receive
SCLKOUT /| Edge Edge Edge \ Edge

= L o
Data Output :

DOUT[3:0] f
— [ |-— — [ |-
L ] --------#s - -
Data Input . Data - E Data =
DRGSR o o e oo valid R e e e valid e
Slave Mode Timing

t’1D [ EEm— tﬁ

[S)(>3(|2901 InpUt Inactive Active ) Inactive

Clock Input Z First Transmit S Receive (Transmit \ Last Receive

DX1 /| Edge \Edge / Edge Edge

—| g, - —| fy |-
— - t13 |—— — - t13 -
L3 X 2 X X X X _§ N J} ] --------ﬁ - -
Data Input 3 Data 2 ™ Data 2
—m= fia — fiy |-

L

Data Output '
DOUTI3:0]

[1
T

Transmit Edge: with this clock edge, transmit data is shifted to transmit data output .

Receive Edge: with this clock edge, receive data at receive data input is latched .
Drawn for BRGH.SCLKCFG = 00s. Also valid for for SCLKCFG = 018 with inverted SCLKOUT signal .

34 USIC-SSC E/MIER B

AR ZEIFEZET TRIE, BPMYIIEFESIREFEN, HEETIHESTFBILHETRE,
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3.3.9.3 Inter-1C (11C) O F
UTFSE#ERTF U IC EXEITH USIC 1BiE,
P EFEERI

53 usic lc RN FY

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

Fall time of both SDA and SCL t:CC/SR - - 300 ns

Rise time of both SDA and SCL t,CC/SR - - 1000 ns

Data hold time t;CC/SR 0 - - s

Data set-up time tsCC/SR 250 - - ns

LOW period of SCL clock tsCC/SR 4.7 - - Us

HIGH period of SCL clock tsCC/SR 4.0 - - us

Hold time for (repeated) START t;CC/SR 4.0 - - Js

condition

Set-up time for repeated START tsCC/SR 47 - - us

condition

Set-up time for STOP condition tsCC/SR 4.0 - - Us

Bus free time between a twCC/SR |47 - - Ms

STOP and START condition

Capacitive load for each bus line | C, SR - - 400 pF

1) HFICRERARALSLEM, SCLMNSDAESE&MmORMERFELIET

FRRER, XL FNSETUARIMNE ERREERE, £ 100 kbit/s FIRERTIZITAIALIN 10 kOhm, TE 400 kbit/s

RUERE TIBTTATAL979 2 kOhm,

Datasheet 72
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= 54 usic lC IR FF Y
Parameter Symbol |Values Unit |Note/
Min. Typ. Max. Test Condition
Fall time of both SDA and SCL t:CC/SR %Oltc ) - 300 ns
b
Rise time of both SDA and SCL t,CC/SR %Oltc ) - 300 ns
b
Data hold time t;CC/SR 0 - - s
Data set-up time tsCC/SR 100 - - ns
LOW period of SCL clock ts CC/SR 13 - - Us
HIGH period of SCL clock tsCC/SR 0.6 - - us
Hold time for (repeated) START t;CC/SR 0.6 - - Js
condition
Set-up time for repeated START | t;CC/SR 0.6 - - Us
condition
Set-up time for STOP condition tsCC/SR 0.6 - - Us
Bus free time between a STOP twCC/SR |13 - - us
and START condition
Capacitive load for each bus line | C, SR - - 400 pF

1) HBTFICRARFRAZSLEM, SCLAISDAESLMIHORMBRREETLIERE
FRER, XELR FNSBETRARIMNE ERREREF, 7E 100 kbit/s FIRETITITEALI 10 kOhm, TE 400 kbit/s
REREKTBITRI AL 2 kOhm,

2)  Co¥RT—HREBENZRE, BN pF,

—_
=

t2 ta

—_ A

- d

M
SDA YEERR
1 I
R
e
SCL ! ! | ! \
P i ls]
35 USIC lICER AR BRIER BT FF
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3.3.94 Inter-1C Sound (11S) BT F

U TFEHERTFLUISIERIZITRIUSICEE,

A EHRIES o

55 usic IS EN K= F
Parameter Symbol |Values Unit |Note/Test
Min. Typ. Max. Condition
Clock period t:CC 333 - - ns
Clock HIGH t,CC 0.35x - - ns
tlmin
Clock Low t:CC 0.35x - - ns
tlmin
Hold time t.CC 0 - - ns
Clock rise time tsCC - - 0.15 x ns
tlmin
t1
t2
< ts
/ t;
SCK
ta
¢
WA/ ><
DOUT
36 usic lIs WL IXIBHIFF & 56
usic s MU ES I
Parameter Symbol |Values Unit |Note/ Test
Min. Typ. Max. Condition
Clock period ts SR 66.6 - - ns
Clock HIGH t:SR 0.35x - - ns
t6min
Clock Low ts SR 0.35x - - ns
t6min
Set-up time t; SR 0.2 X temin |- - ns
Hold time tio SR 0 - - ns
Datasheet 74 V14
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te
d t7
> |«
ts /
SCK Z
/
<
to t10
WA/
DIN

37 USIC IS MHiEUR2RESE

3.3.10 USB EO4F14%
BRI ERIT S 4% (USB) 3Z2RFS USB Rev. 2.0 FISEF] OTG #ME Rev. 1.3, AXZFFERIET,
b KERYFLET L=, 1BL5 1251 7] B F I 220
|57 UsB Bt &% (GERAIEEMY)
Parameter Symbol Values Unit |Note/
. Test
Min. Typ. |Max.
n yp ax Condition
Rise time trCC 4 - 20 ns C.=50 pF
Fall time t-CC 4 - 20 ns .=50 pF
Rise/Fall time matching tr/t: CC 90 - 111.11 % L=50 pF
Crossover voltage Vers CC 13 - 2.0 v .=50 pF
D+ {F
\ A 90% 90%
Vers /\
D. 10% 7 \ . / ‘10%
Vss
— R |- — IF |-

=] 38 USB (S HF

Datasheet 75
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3.3.11 LA RI$E O (ETH) 554
RNTUKMIZEOEREIZIT, EXKfss=100 MHzo

P SUEBRITLRT LT, (843 17 Bt LTI,
3.3.11.1 ETH U EESZE 5

ETH Clock 14V

~
<

g 20V 20V
i | 0.8V / \ o058V

ETH_Testpoints.vsd

39 ETHNESE S

3.3.11.2 ETHEEES2% (ETH_MDC. ETH_MDIO)

58 ETH EEESHESH

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

ETH_MDC period t.CC 400 - - ns C.=25pF

ETH_MDC high time t,CC 160 - - ns

ETH_MDC low time t;CC 160 - - ns

ETH_MDIO setup time (output) t,CC 10 - - ns

ETH_MDIO hold time (output) tsCC 10 - - ns

ETH_MDIO data valid (input) ts SR 0 - 300 ns

Datasheet 76 V14
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ETH MDG \ / \

ETH_MDIO sourced by STA:

FTH MDGC \ / \

[, [

ETH_MDIO Valid Data
(output)

ETH_MDIO sourced by PHY:

/ \ /
ETH_MDIO 777 _
(input) \\\\ Valid Data »»7

FTH Timinn-Mamt ved

=] 40 ETH BB SHFE

Datasheet 7 V14
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3.3.11.3 ETH RMII &
TENARMI FEEEAMRIIED) S,

afineon

+ 59 ETH RMII SR FESH
Parameter Symbol Values Unit |Note/Test
Min. |Typ. |Max. Condition
ETH_RMII_REF_CL clock period t13sSR 20 - - ns C.=25pF; 50
ppm
ETH_RMII_REF_CL clock high time t1a SR 7 - 13 ns C.=25pF
ETH_RMII_REF_CL clock low time tisSR 7 - 13 ns
ETH_RMII_RXDI[1:0], tis SR 4 - - ns
ETH_RMII_CRS setup time
ETH_RMII_RXDI[1:0], t17SR 2 - - ns
ETH_RMII_CRS hold time
ETH_RMII_TXD[1:0], t1sCC 4 - 15 ns
ETH_RMII_TXEN data valid
ETH_MDIO sourced by STA:
ETH_MDC \ * \
~ J* ts >
ETH_MDIO /// . A\ \
= Valid Data
(output) AN ///

& 41 ETH RMII (5SS RF
Datasheet 78 V14
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4 Package and Reliability

4 HESEIEMY

XMC4400 2 XMC4000 RFIHITHIBRRIRK GGe EE—EZE L SHEMARKRSHIE K ER K SRS
SNEEMHNEFRABWANLEHRITT M. B, WFREXREMEME, 5IMEBAERIEIEZE ]
RESBEAMNER. 12, RENSHEENRITREEFRTRE.
MREMAREESHITIERFRLENIGE, WAHHEREBEIRERIESHEZENEHE,

4.1 HESHK
R 60 TR T XMC4400 R {5 FA RV RIS A FUAF 14,
60 R
Parameter Symbol |Limit Values Unit Package Types
Min. Max.
Exposed Die Pad dimensions ExxEyCC |- 7.0x7.0 mm PG-LQFP-100-25
(including U-Groove where PG-LQFP-100-29
applicable) - 5.7x5.7 mm PG-TQFP-64-19
PG-TQFP-64-21
Exposed Die Pad dimensions AxxAyCC |- 6.2%6.2 mm PG-LQFP-100-25
excluding U-Groove _ _ mm PG-LQFP-100-29
- 4.9x%x4.9 mm PG-TQFP-64-19
- - mm PG-TQFP-64-21
Thermal resistance Junction- RoaCC - 22.5 K/W PG-LQFP-100-25%
Ambient T,< 150 °C PG-LQFP-100-297
- 20.0 K/W PG-TQFP-64-19%
PG-TQFP-64-217

1)ISEBLEEHEEIFLA 4 E JEDECHR (JESD51-7) t; BEBIERCIRE,

B HTFESFE, FEIGREIFEEIETBBIRIEN s » 5 EMC FIRERER,
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4 Package and Reliability

4.1.1 BAREE

FERFPIRIEXMC4400 BY, TRAFENSTAEXNIUEREIRBEIREF, LU LI HF B IGE R IR
Ko
REMNRARAEBIRTHERES BIFRIVER. “AFER 0w EH T XLESH, HAIREITHERFER,
U R BT 150 °Co

LLRMINEREZ BNERBURT

AT = (PinT+ Piostat * Piopyn) X Roua

WERTHFEE X 1

Pir=Voopxloop (FFREERHTEERR) o

T IR mh 2R 5 RV BRS IMERTHAEE X 9

Piostar = Z((Vooe-Von) X lon) + Z(Vor * fo1)

I IR mh 28 5 EERITHAS IMERTHAE( Poow ) BUR T EIRRIZ A5 IR B B A B R HL FF K0 E,
NRLTERAEE N SINFEBRIEXHIRE, AR R UBRAKEDIEIT:

o WNRETRERVIE, PRIEARZTHY Voo

o FBRARRSHIE

v ORDEIHSIRIERE
v RV ETREHIRER
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4 Package and Reliability

4.2 M
R2YWETARBIHRETENARFE , R25H T ARSI RCHERE,
BENGHIEERTHIF & 60,

L
L
O . Esl
24 x[05] = 2] slc 2|2 SS
- = Flg T = .y
—|[E =|e o
=3 e K | ;' '*?._
' 1 ' f ﬁa:
| l 0.6 015 e
100x B
SEATING COPLANARITY
0.0 +0.072) PLANE
— 00 | [#]0.08M[C A-B[D] 100x
Bottom View
~=12|0.2[C|A-B[D|100x Ex?
[S[0.2[H[A-BID] 4x A
- 2T
Wiy <y
| .
Ly
Index Marking Exposed Diepad
1) Does not include plastic or metal protrusion of 0.25 max. per side
2) Does not include dambar protrusion of 0.08 max. per side
3) Refer table for exposed pad dimension details LD 0024 25RO 0t

42 PG-LQFP-100-25 (BRIFFRES RIFHE)

V14
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infineon

1.0 DIA x 0.0381/0.0890 DP.

iz (/7 o]
| 2 7
)
A
050
L
[14]
tx [=[o-2]a-8[o]H B GATE PIN #15 B
 AREREEARAAREN AR TRRAAANAT
=] i ~ |
= | © E
= | -
B e _E o .
= | =
= I =
= P [ =
|
PIN 1 MARKING (] EELEL LR L EE LR LLER

+0.07 100x

1) DOES NOT INCLUDE PLASTIC PROTRUSION OF 0.25 MAX. PER SIDE
2) DOES NOT INCLUDE TIEBAR METAL PROTRUSION OF 0.254 MAX. PER SIDE

0.1:0.05

STAND OFF

1.4+0.05

Bl

GAUGE PLANE

SEATING PLANE

COPLANARITY "

0.6:015

T:0.2

ARARARRRERARRERRAE

1

° 7

[
05

6

I

LR EEELLELEEE
7202

-+

|
|
| D
l ©
RLELEELELEEELBLEREELLLLY]

PG-LAQFP-100-29

f
f

L

0

43 PG-LQFP-100-29 (BEIIFFRES RBIFHE)
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4 Package and Reliability

15x[0.5]=[7.5

STAND OFF
120,05

1.2 MAX.

0.1+0.05

| 7
| |
. . [_.‘r_.ﬁ:ﬂ.m [
o clo.08[c|eax T

£0.072) SEATING PLANE COPLANARITY

0.2
— 00 |« [F]0.08@[A-B]D|C|64x

=2[0.2]A-B[D |64x

|©]0.2[A-B|D [H] 4x

Exposed Diepad

10
12
5.7
4.9

1
Index Marking

1) Does not include plastic or metal protrusion of 0.25 max. per side
2) Does not include dambar protrusion of 0.08 max. per side

PG-TOFP-G4-19-P0 W02

44 PG-TQFP-64-19 (BBRIIFRES R FHEE)
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4 Package and Reliability

721 w
x (/o] o5] Z z
Z| w w o
~| 2 k= ] il
1T | 1 32 g N | =
) =R O ¢
- SEATING PLANE i 06 c:\; !
s . A COPLANARITY
I
\ 8]
10 I
N S meaT | : :
M0 A tiAAAAAARAEHA A
1 1
- — I 1 I ——
| —— ——  —— g —— |
E= | == = | J ==
| CODE | bx]
N o e L = I i et —
e = o b —
o — — —  —— ; ——
 — — @ | 1 L] I —
1 4] ! | !
R EEREEL R
| I 1 * | j
5.7:02
«0.07 D4 X
PIN 1 MARKING 0.2-003 ‘i
1) DOES NOT INCLUDE PLASTIC PROTRUSION OF 0.25 MAX. PER SIDE PU-TOFP-b4-7"
2) DOES NOT INCLUDE TIEBAR METAL PROTRUSION OF 0.254 MAX. PER SIDE

45 PG-TQFP-64-21 (XM FRES R THE)
PR R A=K 9 11,
TR UERNNR R ERMNE SR E PR EIEXE CEHE, GEMFEHNTRES http:

//www.infineon.com/packages
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5 FRERAA

5 RERFHA

XMC4400 BYIAIEIRER JEDEC A7/ JESDATH H11To

o XFRELE, EEER CETEMIE S,

+e1 RES¥

Parameter Symbol |Values Unit | Note/Test Condition

Min. Typ. Max.

Operation lifetime tor CC 20 - - a T,=109°C, device
permanent on

ESD susceptibility accordingto | Vusu SR - - 2000 v EIA/JESD22-A114-B

Human Body Model (HBM)

ESD susceptibility accordingto | Veou SR - - 500 v Conforming to

Charged Device Model (CDM) JESD22- C101-C

Moisture sensitivity level MSL CC - - 3 - JEDEC J-STD-020D

Soldering temperature Tsor SR - - 260 °C Profile according to
JEDEC J-STD-020D

Datasheet
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Revision history

BiTiER

Document Date Description of changes
revision
V13 2018-09-01 Added RMS Noise parameter in VADC Parameters table.

Added a section listing the packages of the different markings.
Added BA marking variant.

Added footnote explaining minimum Vear requirements to start the
hibernate domain and/or oscillation of a crystal on RTC_XTAL.

Changed pull device definition to System Requirement (SR) to
reflect that the specified currents are defined by the
characteristics of the external load/driver.

Added information that PORST Pull-up is identical to the pull-up
on standard I/0 pins.

Updated Cansw, Cantor and Ran parameters with improved
values. Added footnote on test configuration for LPAC
measurement.

Corrected parameter name of of USB pull device (upstream port

receiving) definition according to USB standard (referenced to DM
instead of DP)

Relaxed RTC_XTAL Vepx parameter value and changed it to a system
requirement.

Added footnote on current consumption by enabling of fccu.
Added Flash endurance parameter for 64 Kbytes Physical Sector
PS4 Nepss for devices with BA marking.

Added PG-TQFP-64-19 and PG-LQFP-100-25 package information.
Added tables describing the differences between PG-LQFP-100-11
to PGLQFP-100-25 as well as PG-LQFP-64-19 to PG-TQFP-64-19
packages

Updated to JEDEC standard J-STD-020D for the moisture

sensitivity level and added solder temperature parameter
according to the same standard.
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Revision history

Document Date Description of changes
revision
V14 2024-12-05 Updated template.

The following are updated:
Table 1: Replaced PG-yQFP-64 with PG-TQFP-64.

Deleted Note 2 on “y” placeholder.

Table 2: Deleted Marking column and package details (PG-
LQFP-100-11 and PG-LQFP-64-19).

Updated package variant XMC4400-F64: Added package details
(PG- TQFP-64-21).

Updated package variant XMC4400-F100: Added package
details (PG-LQFP-64-29).

Table 7: Replaced PG-LQFP-64 with PG-TQFP-64.
Figure 3: Deleted PG-LQFP-64 in the figure title.

Figure 5: Deleted PG-LQFP-64 in the figure title (XMC4400
PG- TQFP-64 Pin Configuration (top view)).

Table 10: Deleted LQFP-64.

Table 25: Replaced PG-LQFP-64 with PG-TQFP-64 in the
Description for Differential Non-Linearity Error and Gain Error
parameters.

Table 60:
¢+ Deleted package details: PG-LQFP-100-11 and PG-LQFP-64-19
+ Added package details: PG-LQFP-100-29 and PG-TQFP-64-21

¢+ Deleted Table 61 “Differences PG-LQFP-100-11 to
PG- LQFP-100-24”

Deleted Table 62 “Differences PG-LQFP-64-19 to PG-TQFP-64-
19”. Deleted package diagram in Figure 42 (PG-LQFP-100-11).
Figure 43: Added package diagram: PG-LQFP-100-

29. Figure 44: Deleted package diagram: PG-LQFP-

64-19. Added package diagram: PG-TQFP-64-19.

Figure 45: Added package diagram: PG-TQFP-64-21.
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