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What is "Embedded - Microcontrollers"?

"Embedded - Microcontrollers" refer to small, integrated
circuits designed to perform specific tasks within larger
systems. These microcontrollers are essentially compact
computers on a single chip, containing a processor core,
memory, and programmable input/output peripherals.
They are called "embedded" because they are embedded
within electronic devices to control various functions,

g rather than serving as standalone computers.
Microcontrollers are crucial in modern electronics,
providing the intelligence and control needed for a wide
range of applications.

Applications of "Embedded -
Microcontrollers"

Active

ARM® Cortex®-M0

32-Bit Single-Core

32MHz

I2C, LINbus, SPI, UART/USART
Brown-out Detect/Reset, I2S, POR, PWM, WDT
27

32KB (32K x 8)

FLASH

16K x 8

1.8V ~ 5.5V

A/D 16x12b

Internal

-40°C ~ 85°C (TA)

Surface Mount

38-TFSOP (0.173", 4.40mm Width)
PG-TSSOP-38-9
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o . XMC™1200 AB-Step
< Infineon XMC™1000 Family

Summary of Features

On-Chip Debug Support

e Support for debug features: 4 breakpoints, 2 watchpoints
« Various interfaces: ARM serial wire debug (SWD), single pin debug (SPD)

1.1 Ordering Information

The ordering code for an Infineon microcontroller provides an exact reference to a
specific product. The code “XMC1<DDD>-<Z><PPP><T><FFFF>" identifies:

» <DDD> the derivatives function set
e <Z>the package variant

— T: TSSOP

- Q:VQFN
* <PPP> package pin count
« <T>the temperature range:

— F:-40°C to 85°C

— X:-40°C to 105°C
e <FFFF> the Flash memory size.
For ordering codes for the XMC1200 please contact your sales representative or local
distributor.

This document describes several derivatives of the XMC1200 series, some descriptions
may not apply to a specific product. Please see Table 1.

For simplicity the term XMC1200 is used for all derivatives throughout this document.

1.2 Device Types

These device types are available and can be ordered through Infineon’s direct and/or
distribution channels.

Table 1 Synopsis of XMC1200 Device Types
Derivative Package Flash SRAM
Kbytes Kbytes
XMC1201-T028F0016 PG-TSSOP-28-16 16 16
XMC1201-T028F0032 PG-TSSOP-28-16 32 16
XMC1201-T038F0016 PG-TSSOP-38-9 16 16
XMC1201-T038F0032 PG-TSSOP-38-9 32 16
XMC1201-T038F0064 PG-TSSOP-38-9 64 16
XMC1201-T038F0128 PG-TSSOP-38-9 128 16
XMC1201-T038F0200 PG-TSSOP-38-9 200 16
XMC1200-T038F0200 PG-TSSOP-38-9 200 16
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o . XMC™1200 AB-Step
< Infineon XMC™1000 Family

Summary of Features

Table 3 ADC Channels Y

Package VADCO GO VADCO G1
PG-TSSOP-16 CHO..CH5 CHO..CH4
PG-TSSOP-28 CHO..CH7 CHO .. CH4, CH7
PG-TSSOP-38 CHO..CH7 CHO..CH7
PG-VQFN-24 CHO..CH7 CHO0..CH4
PG-VQFN-40 CHO..CH7 CH1, CH5 .. CH7

1) Some pins in a package may be connected to more than one channel. For the detailed mapping see the Port
1/0 Function table.

14 Chip Identification Number

The Chip Identification Number allows software to identify the marking. It is a 8 words
value with the most significant 7 words stored in Flash configuration sector 0 (CS0) at
address location : 1000 OF00,, (MSB) - 1000 OF1B,, (LSB). The least significant word and
most significant word of the Chip Identification Number are the value of registers
DBGROMID and IDCHIP, respectively.

Table 4 XMC1200 Chip Identification Number
Derivative Value Marking

XMC1201-T028F0016 00012022 01CFOOFF 00001FF7 00006000 AB
00000C00 00001000 00005000 201EDO083,,

XMC1201-T028F0032 00012022 01CFOOFF 00001FF7 00006000 AB
00000C00 00001000 00009000 201EDO83,

XMC1201-T038F0016 00012012 01CFOOFF 00001FF7 00006000 AB
00000C00 00001000 00005000 201EDO83,

XMC1201-T0O38F0032 00012012 01CFOOFF 00001FF7 00006000 AB
00000C00 00001000 00009000 201EDO083,,

XMC1201-T038F0064 00012012 01CFOOFF 00001FF7 00006000 AB
00000C00 00001000 00011000 201EDO83,

XMC1201-T038F0128 00012012 01CFOOFF 00001FF7 00006000 AB
00000C00 00001000 00021000 201EDO83,

XMC1201-T038F0200 00012012 01CFOOFF 00001FF7 00006000 AB
00000C00 00001000 00033000 201EDO083,

XMC1200-T038F0200 00012012 01CFOOFF O0001FF7 0000EOOO AB
00000C00 00001000 00033000 201EDO083,,

Data Sheet 12 V1.7, 2016-08
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XMC™1200 AB-Step
XMC™1000 Family

Gafineon.

Summary of Features

Table 4 XMC1200 Chip Identification Number (cont'd)
Derivative Value Marking
XMC1202-T028X0016 |00012023 01CFOOFF 00001FF7 00008000 AB
00000C00 00001000 00005000 201EDO083,,
XMC1202-T028X0032 | 00012023 01CFOOFF 00001FF7 00008000 AB
00000C00 00001000 00009000 201EDO083,,
XMC1202-T028X0064 |00012023 01CFOOFF 00001FF7 00008000 AB
00000C00 00001000 00011000 201EDO083,,
XMC1202-T016X0016 |00012033 01CFOOFF 00001FF7 00008000 AB
00000C00 00001000 00005000 201EDO083,
XMC1202-T016X0032 | 00012033 01CFOOFF 00001FF7 00008000 AB
00000C00 00001000 00009000 201EDO083,,
XMC1202-T016X0064 |00012033 01CFOOFF 00001FF7 00008000 AB
00000C00 00001000 00011000 201EDO083,,
XMC1202-Q024X0016 |00012063 01CFOOFF 00001FF7 00008000 AB
00000C00 00001000 00005000 201EDO083,,
XMC1202-Q024X0032 | 00012063 01CFOOFF 00001FF7 00008000 AB
00000C00 00001000 00009000 201EDO083,
XMC1201-Q040F0016 |00012042 01CFOOFF 00001FF7 00006000 AB
00000C00 00001000 00005000 201EDO083,,
XMC1201-Q040F0032 | 00012042 01CFOOFF 00001FF7 00006000 AB
00000C00 00001000 00009000 201EDO083,,
XMC1201-Q040F0064 | 00012042 01CFOOFF 00001FF7 00006000 AB
00000C00 00001000 00011000 201EDO083,,
XMC1201-Q040F0128 | 00012042 01CFOOFF 00001FF7 00006000 AB
00000C00 00001000 00021000 201EDO083,
XMC1201-Q040F0200 |00012042 01CFOOFF 00001FF7 00006000 AB
00000C00 00001000 00033000 201EDO083,,
XMC1202-Q040X0016 |00012043 01CFOOFF 00001FF7 00008000 AB
00000C00 00001000 00005000 201EDO083,,
XMC1202-Q040X0032 |00012043 01CFOOFF 00001FF7 00008000 AB
00000C00 00001000 00009000 201EDO083,,
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o . XMC™1200 AB-Step
< Infineon XMC™1000 Family

General Device Information

P26 | 1() 28| |P25
Top View
P27 |2 27| P22
P2.8 E 3 26 j P2.1
P2.9 E 4 25 j P2.0
P210[ |5 24| |P015
P2.11 E 6 23 j P0.14
VsspVss E 7 22 j P0.13
VoodVoo |: 8 21 :| P0.12
P13 E 9 20 j P0.10
P12 |10 19| |pog
PL1[ |11 18| |pos
PLO[ |12 17| |Po7
PoO[ |13 16 | | P06

Po4| |14 15| | P05

Figure 5 XMC1200 PG-TSSOP-28 Pin Configuration (top view)
p27P28| | 10 16| |P26
Top View
P2.9 E 2 15 j P2.0
P2.10 E 3 14 j P0.15
P11 |4 13| |P0.14
VssolVss[ | 5 12| |Po9
VoorlVoo | | 6 11| |Pos
PO.O[ |7 10| |Po7
PO5[ |8 9 | |Pos
Figure 6 XMC1200 PG-TSSOP-16 Pin Configuration (top view)
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o . XMC™1200 AB-Step
< Infineon XMC™1000 Family

General Device Information

221 Package Pin Summary
The following general building block is used to describe each pin:

Table 5 Package Pin Mapping Description
Function Package A Package B Pad Type
Px.y N N Pad Class

The table is sorted by the “Function” column, starting with the regular Port pins (Px.y),
followed by the supply pins.

The following columns, titled with the supported package variants, lists the package pin
number to which the respective function is mapped in that package.

The “Pad Type” indicates the employed pad type:

e STD_INOUT (standard bi-directional pads)

e STD_INOUT/AN (standard bi-directional pads with analog input)

* High Current (high current bi-directional pads)

* STD_IN/AN (standard input pads with analog input)

* Power (power supply)

Details about the pad properties are defined in the Electrical Parameters.

Table 6 Package Pin Mapping
Function |VQFN |TSSOP | TSSOP |VQFN |TSSOP |Pad Type |Notes
40 38 28 24 16
P0.0 23 17 13 15 7 STD_INO
uT
PO.1 24 18 - - - STD_INO
uTt
P0.2 25 19 - - - STD_INO
uT
P0.3 26 20 - - - STD_INO
uT
P0.4 27 21 14 - - STD_INO
uT
P0.5 28 22 15 16 8 STD_INO
uT
P0.6 29 23 16 17 9 STD_INO
uT
Data Sheet 20 V1.7, 2016-08
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XMC™1200 AB-Step
XMC™1000 Family

General Device Information

Table 6 Package Pin Mapping (cont'd)
Function | VQFN |TSSOP | TSSOP |VQFN |TSSOP |Pad Type |Notes
40 38 28 24 16
P2.1 2 36 26 2 - STD_INO
UT/AN
p2.2 3 37 27 3 - STD_IN/A
N
P2.3 4 38 - - - STD_IN/A
N
P2.4 5 1 - - - STD_IN/A
N
P2.5 6 2 28 - - STD_IN/A
N
P2.6 7 3 1 4 16 STD_IN/A
N
P2.7 8 4 2 5 1 STD_IN/A
N
P2.8 9 5 3 5 1 STD_IN/A
N
P2.9 10 6 4 6 2 STD_IN/A
N
P2.10 11 7 5 7 3 STD_INO
UT/AN
pP2.11 12 8 6 8 4 STD_INO
UT/AN
VSS 13 9 7 9 5 Power Supply GND,
ADC reference
GND
VDD 14 10 8 10 6 Power Supply VDD,
ADC reference
voltage/ ORC
reference
voltage
VDDP 15 10 8 10 6 Power When VDD is
supplied, VDDP
has to be
suppliedwiththe
same voltage.
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Table 9 Port I/O Functions
Function Outputs Inputs
ALT1 |ALT2 |ALT3 |ALT4 |ALT5 |ALT6 |ALT7 |Input Input  |Input Input Input  |Input Input Input
P0.15 BCCUO. LEDTS1. LEDTSO. LEDTS1. USICO_CH [USICO_CH USICO_CH
ouT8 LINE7 COoLo COLO 0.DOUTO  |1.MCLKOU 0.DX0B
T
P1.0 BCCUO.  |CCU40.  [LEDTSO. |LEDTSL. ACMPL.  |USICO_CH USICO_CH
ouTo ouTo coLo COLA out 0.DOUTO 0.DX0C
P11 VADCO.  [CCU40.  |LEDTSO. [LEDTSL USICO_CH |USICO_CH USICO_CH |USICO_CH [USICO_CH
EMUX00 |OUT1 coL1 coLo 0.00UTO  [1.SELOO 0DXOD  [0.DX1D  |L.DX2E
P1.2 VADCO. CCU40. LEDTSO. LEDTS1. ACMP2. USICO_CH USICO_CH
EMUX01 ouT2 coL2 coL1 ouT 1.DOUTO 1.DX0B
P13 VADCO. CCU40. LEDTSO. LEDTS1. USICO_CH [USICO_CH USICO_CH [USICO_CH
EMUX02 ouT3 CcoL3 coL2 1.SCLKOU (1.DOUTO 1.DX0A 1.DX1A
T
P14 VADCO.  |USICO_CH |LEDTSO. [LEDTSL. USICO_CH |USICO_CH USICO_CH |USICO_CH
EMUX10  |1.SCLKOU |COL4 coL3 0.SELO0  [1.SELO1 0.DXSE  |1.DXSE
T
P15 VADCO.  |USICO_CH |LEDTSO.  [BCCUO. USICO_CH |USICO_CH USICO_CH
EMUX11 |0.DOUTO |COLA ouT1 0.SELO1  [L.SELO2 1.DX5F
P1.6 VADCO. USICO_CH [LEDTSO. USICO_CH |BCCUO. USICO_CH |USICO_CH USICO_CH
EMUX12 1.DOUTO |COL5 0.SCLKOU |0UT2 0.SELO2 1.SELO3 0.DX5F
T
P2.0 ERUO. CCU40. ERUO. LEDTS1. USICO_CH [USICO_CH VADCO. ERUO0.0BO [USICO_CH |USICO_CH |USICO_CH
PDOUT3 ouTo GOUT3 COL5 0.DOUTO  |0.SCLKOU GOCH5 0.DX0E 0.DX1E 1.DX2F
T
P2.1 ERUO. ccu4o.  [ERUO. LEDTSL. USICO_CH |USICO_CH [ACMP2.INP|VADCO. ERU0.1B0 |USICO_CH [USICO_CH |USICO_CH
PDOUT2 |OUT1 GouT2  [coLe 0.D0UTO  |1.SCLKOU GOCH6 0DXOF  [LDX3A  |LDX4A
T
P2.2 ACMP2.INN|VADCO. ERU0.0B1 |USICO_CH [USICO_CH |USICO_CH [ORCO.AIN
GOCH7 0DX3A  [0.DX4A  |LDX5A
P23 VADCO. ERUO0.1B1 [USICO_CH [USICO_CH |USICO_CH [ORC1.AIN
GI1CH5 0.DX5B 1.DX3C 1.DX4C
P2.4 VADCO. ERUO0.0A1 [USICO_CH |USICO_CH |USICO_CH |ORC2.AIN
G1CH6 0.DX3B 0.DX4B 1.DX5B
P2.5 VADCO. ERU0.1A1 |USICO_CH [USICO_CH |USICO_CH [ORC3.AIN
GICH7 0DX5D  [L.DX3E  |L.DX4E
P2.6 ACMPL.INN|VADCO. ERU0.2A1 |USICO_CH [USICO_CH |USICO_CH [ORC4.AIN
GOCHO 0DX3E  [0.DX4E  |1.DX5D
P2.7 ACMPL1.INP|VADCO. ERUO0.3A1 |USICO_CH [USICO_CH |USICO_CH |ORC5.AIN
GICH1 0.DX5C 1.DX3D 1.DX4D

ﬂl

uooaul

Ajiwres 000T,, OINX
de1s-gv 00ZT,, ONX



uoIeWIOU| 19NPOId JO 8SN 8y} Uo Juswasiby 0} 198lgns

80-9T0¢ 'L'TA

199yS ereq

8¢

Table 9 Port I/O Functions
Function Outputs Inputs
ALT1 |ALT2 |ALT3 |ALT4 |ALT5 |ALT6 |ALT7 |Input Input  |Input Input Input  |Input Input Input
P2.8 ACMPO.INN|VADCO. VADCO. ERUO0.3B1 [USICO_CH |USICO_CH |USICO_CH |ORC6.AIN
GOCH1 G1CHO 0.DX3D 0.DX4D 1.DX5C
P2.9 ACMPO.INP [VADCO. ~ [VADCO.  |ERU0.3BO |USICO_CH |USICO_CH |USICO_CH |ORC7.AIN
GOCH2  |G1CH4 0DX5A  [LDX3B  |1.DX4B
P2.10 ERUO. ccudo.  [ERUO. LEDTSL ACMPO.  |USICO_CH VADCO.  [VADCO.  [ERU0.2BO [USICO_CH |USICO_CH |USICO_CH
PDOUT1 |OUT2 GouTL  [coL4 out 1.D0UTO GOCH3  [G1CH2 0DX3C  [0.DX4C  |L.DXOF
P2.11 ERUO. CCU40. ERUO. LEDTS1. USICO_CH (USICO_CH |ACMP.REF [VADCO. VADCO. ERUO0.2B1 [USICO_CH [USICO_CH
PDOUTO OouT3 GOuUTOo coL3 1.SCLKOU (1.DOUTO GOCH4 G1CH3 1.DX0E 1.DX1E
T
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o . XMC™1200 AB-Step
< Infineon XMC™1000 Family

Electrical Parameter

If a pin current is outside of the Operating Conditions but within the overload
conditions, then the parameters of this pin as stated in the Operating Conditions can no
longer be guaranteed. Operation is still possible in most cases but with relaxed
parameters.

Note: An overload condition on one or more pins does not require a reset.

Note: A series resistor at the pin to limit the current to the maximum permitted overload
current is sufficient to handle failure situations like short to battery.

Table 12 Overload Parameters
Parameter Symbol Values Unit | Note /

Min. | Typ. |Mmax. Test Condition
Input current on any port pin |lo, SR |-5 - 5 mA

during overload condition

Absolute sum of all input lovs SR |- - 25 mA
circuit currents during
overload condition

Figure 10 shows the path of the input currents during overload via the ESD protection
structures. The diodes against Ve and ground are a simplified representation of these
ESD protection structures.

VDDP

e Q@

GND

g

_ESD_J Pad

\

Figure 10 Input Overload Current via ESD structures

Table 13 and Table 14 list input voltages that can be reached under overload conditions.
Note that the absolute maximum input voltages as defined in the Absolute Maximum
Ratings must not be exceeded during overload.

Data Sheet 33 V1.7, 2016-08
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XMC™1200 AB-Step
XMC™1000 Family

Electrical Parameter

Table 16 Input/Output Characteristics (Operating Conditions apply) (cont'd)

Parameter Symbol Limit Values |Unit |Test Conditions
Min. Max.

Input low voltage onport |V, 5, SR |- 0.08 x |V CMOS Mode

pins Vopp (5V,33V&22V)0

(Large Hysteresis)

Input high voltage on Vg SR |0.85x |— \Y CMOS Mode

port pins Vopop (5V,33V&22V)0

(Large Hysteresis)

Rise time on High tuecrr CC |- 9 ns 50 pF @ 5 V?

Current Padl) _ 12 ns 50 pF @ 3.3 V3
- 25 ns 50 pF @ 1.8 V¥

Fall time on High tycpe CC |- 9 ns |S50pF@5V?

Current Padl) _ 12 ns 50 pF @ 3.3 V3
- 25 ns 50 pF @ 1.8 V¥

Rise time on Standard |t CC |- 12 ns 50pF @ 5 Vo)

1

Pad? - 15 |ns |S50pF@3.3V9
- 31 ns 50 pF @ 1.8 V"

Fall time on Standard |t CcC |- 12 ns 50 pF @ 5 V°

1

Pad? - 15 |ns |50pF@3.3V9
- 31 ns 50 pF @ 1.8 V"

Input Hysteresis® HYS CC |0.08x |- \Y CMOS Mode (5 V),
Vopp Standard Hysteresis
0.03x |- \Y; CMOS Mode (3.3 V),
Vopp Standard Hysteresis
0.02x |- v CMOS Mode (2.2 V),
Voop Standard Hysteresis
05x |0.75x |V CMOS Mode(5 V),
Voor | Vooe Large Hysteresis
04x |0.75x |V CMOS Mode(3.3 V),
Voor | Vooe Large Hysteresis
02x |0.65x |V CMOS Mode(2.2 V),
Voor | Vooe Large Hysteresis

Data Sheet 37 V1.7, 2016-08
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o . XMC™1200 AB-Step
< Infineon XMC™1000 Family

Electrical Parameter

3.2.2 Analog to Digital Converters (ADC)
Table 17 shows the Analog to Digital Converter (ADC) characteristics.

Note: These parameters are not subject to production test, but verified by design and/or
characterization.

Table 17 ADC Characteristics (Operating Conditions apply)”

Parameter Symbol Values Unit | Note / Test Condition
Min. | Typ.|Max.
Supply voltage range | Vpp i SR|2.0 - 30 |V SHSCFG.AREF =114
(internal reference) CALCTR.CALGNSTC
=0Cy
3.0 - 55 |V SHSCFG.AREF = 104
Supply voltage range | Vpp ext 3.0 - 55 |V SHSCFG.AREF = 004
(external reference) SR
Analog input voltage  [V,n SR | Vggp |- Vope |V
range -0.05 +
0.05
Auxiliary analog Veerano | Vssp |- 1.0 |V GOCHO
reference ground SR -0.05
Veep |— 02 |V G1CHO
- 0.05
Internal reference Veerint 5 \%
voltage (full scale CcC
value)
Switched capacitance |C,ns CC |- 12 |2 pF | GNCTRxz.GAINy=00g
of an analog input (unity gain)
- 12 |2 pF |GNCTRxz.GAINy =01,
(gain g1)
- 45 |6 pF | GNCTRxz.GAINy =104
(gain g2)
- 45 |6 pF | GNCTRxz.GAINy=11,
(gain g3)
Total capacitance of |C,r CC |— - 10 pF
an analog input
Total capacitance of | Carerr - - 10 pF
the reference input CcC
Data Sheet 40 V1.7, 2016-08

Subject to Agreement on the Use of Product Information



(infineon

XMC™1200 AB-Step
XMC™1000 Family

Electrical Parameter

Table 17 ADC Characteristics (Operating Conditions apply)® (cont'd)
Parameter Symbol Values Unit | Note / Test Condition
Min. | Typ.|Max.
Maximum sample rate |f.g CC - - fape! |- 1 sample
in 8-bit mode 2 38.5 pending
- - fanc/ | — 2 samples
54.5 pending
RMS noise ¥ ENgws |- 15 |- LSB | DC input,
cc 12 |Vpp=5.0V,
Van =25V,
25°C
DNL error EApn CC |- 2.0 |- LSB
12
INL error EA,. CC +4.0 |- LSB
12
Gain error with EAcan - 0.5 |- % | SHSCFG.AREF = 00g
external reference CcC (calibrated)
Gain errorwithinternal | EAg, - 3.6 |- % | SHSCFG.AREF = 1Xg
reference ® CC (calibrated),
-40°C - 105°C
- +2.0 |- % | SHSCFG.AREF = 1Xg
(calibrated),
0°C - 85°C
Offset error EAoee CC |- 8.0 |- mV | Calibrated,
Vpp = 5.0V

1) The parameters are defined for ADC clock frequency fg, = 32MHz, SHSCFG.DIVS = 0000g. Usage of any
other frequencies may affect the ADC performance.

2) No pending samples assumed, excluding sampling time and calibration.
3) Includes synchronization and calibration (average of gain and offset calibration).

4) This parameter can also be defined as an SNR value: SNR[dB] = 20 x log(Ayaxert / Nrms)-
With Ayaxeir = 2" / 2, SNR[AB] = 20 x log ( 2048 / Ngys) [N = 12].

Ngws = 1.5 LSB12, therefore, equals SNR = 20 x log (2048 / 1.5) = 62.7 dB.
5) Includes error from the reference voltage.

Data Sheet
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o . XMC™1200 AB-Step
< Infineon XMC™1000 Family

Electrical Parameter

3.2.3 Out of Range Comparator (ORC) Characteristics

The Out-of-Range Comparator (ORC) triggers on analog input voltages (V,,y) above the
Vpopp On selected input pins (ORCx.AIN) and generates a service request trigger
(ORCx.OUT).

Note: These parameters are not subject to production test, but verified by design and/or
characterization.

Table 18 Out of Range Comparator (ORC) Characteristics (Operating
Conditions apply; Vppp =3.0V-5.5V; C = 0.25 pF)

Parameter Symbol Values Unit | Note / Test Condition
Min. | Typ. | Max.
DC Switching Level Voo C |54 |- 183 |mV | Van 2 Vooe + Vooc
Cc
Hysteresis Vouys CC |15 |- 54 mV
Always detected torop CC | 103 |- - ns | Van= Vppp + 150 mV
Overvoltage Pulse 88 |— _ ns | Van 2 Vope + 350 mV
Never detected toron CC |- - 21 ns | Van= Vppp + 150 mV
Overvoltage Pulse _ _ 11 ns Van = Voo + 350 mV
Detection Delayofa |topp CC |39 |- 132 |ns | Van= Vppp + 150 mV
persistent 31 |- 121 [ns  |Van= Vppp + 350 mV
Overvoltage
Release Delay toro CC |44 |- 240 |ns  |Van<Voop Vopp =5V
57 |- 340 |ns | Van< Vopp; Voo = 3.3V
Enable Delay toep CC |- - 300 |ns |ORCCTRL.ENORCx=1
g E
2y ] N
\
Vbop * {5 *
v, _ORCXAIN / ) \
ORCx.OUT .
— topp [+ —| torp [+
Figure 12 ORCx.OUT Trigger Generation
Data Sheet 44 V1.7, 2016-08
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Electrical Parameter

3.24 Analog Comparator Characteristics
Table 19 below shows the Analog Comparator characteristics.

Note: These parameters are not subject to production test, but verified by design and/or
characterization.

Table 19 Analog Comparator Characteristics (Operating Conditions apply)

Parameter Symbol Limit Values Unit | Notes/
Min. | Typ. | Max. Test Conditions
Input Voltage Vewe SR |-0.05 |- Vope *+ |V
0.05
Input Offset Vewpore CC |- +-3 |- mV | High power mode
A Veyp <200 mV
- +/-20 |- mV | Low power mode
A Veyp <200 mV
Propagation tepeay CC |- 25 - ns | High power mode,
Delay? A Veyp = 100 mV
- 80 - ns | High power mode,
AVeyp =25 mV
- 250 |- ns |Low power mode,
A Veyp = 100 mV
- 700 |- ns | Low power mode,
AVeyp =25 mV
Current lLacvp CC |- 100 |- pA | First active ACMP in
Consumption high power mode,
AVcype > 30 mV
- 66 - pA | Each additional
ACMP in high power
mode, AVyp > 30 mV
- 10 - pA | First active ACMP in
low power mode
- 6 - pA | Each additional
ACMP in low power
mode
Input Hysteresis | Vys CC |- +/-15 |- mV
Filter Delay? trppay CC |- 5 - ns

1) Total Analog Comparator Delay is the sum of Propagation Delay and Filter Delay.
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3.3.3 On-Chip Oscillator Characteristics

Note: These parameters are not subject to production test, but verified by design and/or
characterization.

Table 25 provides the characteristics of the 64 MHz clock output from the digital
controlled oscillator, DCO1 in XMC1200.

Table 25 64 MHz DCO1 Characteristics (Operating Conditions apply)

Parameter Symbol Limit Values Unit | Test Conditions
Min. | Typ. | Max.

Nominal frequency |fyom CC |- 64 |- MHz | under nominal
conditions? after
trimming

Accuracy? Af; CC |-1.7 |- 34 |% |with respectto fyoy(typ),

over temperature
(0°Cto85°C)

-39 |- 4.0 |% |withrespectto fyou(typ),
over temperature

(-40 °C to 105 °C)

1) The deviation is relative to the factory trimmed frequency at nominal Vppc and T, = + 25 °C.

2) The accuracy of the DCOL1 oscillator can be further improved through alternative methods, refer to XMC1000
Oscillator Handling Application Note.
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3.35 SPD Timing Requirements

The optimum SPD decision time between Oz and 1z is 0.75 ps. With this value the
system has maximum robustness against frequency deviations of the sampling clock on
tool and on device side. However it is not always possible to exactly match this value
with the given constraints for the sample clock. For instance for a oversampling rate of
4, the sample clock will be 8 MHz and in this case the closest possible effective decision
time is 5.5 clock cycles (0.69 pus).

Table 28 Optimum Number of Sample Clocks for SPD
Sample | Sampling | Sample |Sample Effective | Remark

Freq. Factor Clocks 0g | Clocks 1 | Decision
TimeY
8MHz |4 1to5 6to 12 0.69 us | The other closest option

(0.81 ps) for the effective
decision time is less robust.

1) Nominal sample frequency period multiplied with 0.5 + (max. number of Oz sample clocks)

For a balanced distribution of the timing robustness of SPD between tool and device, the
timing requirements for the tool are:

« Frequency deviation of the sample clock is +/- 5%
« Effective decision time is between 0.69 us and 0.75 ps (calculated with nominal
sample frequency)
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Table 32 USIC IIC Fast Mode Timing?

Parameter Symbol Values Unit | Note/
Min. |Typ. [Max. Test Condition
Fall time of both SDA and |t; 20+ |- 300 ns
SCL CC/SR |0.1*C,
2)

Rise time of both SDA and |t, 20+ |- 300 ns

SCL CC/SR |0.1*C,

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

Data set-up time t, 100 - - ns
CC/SR

LOW period of SCL clock |t 13 - - us
CC/SR

HIGH period of SCL clock | tg 0.6 - - us
CC/SR

Hold time for (repeated) |t 0.6 - - us

START condition CC/SR

Set-up time for repeated |tg 0.6 - - ps

START condition CC/SR

Set-up time for STOP tg 0.6 - - ps

condition CC/SR

Bus free time betweena |t;, 1.3 - - ps

STOP and START CC/SR

condition

Capacitive load foreach |C, SR |- - 400 pF

bus line

1) Due to the wired-AND configuration of an IIC bus system, the port drivers of the SCL and SDA signal lines
need to operate in open-drain mode. The high level on these lines must be held by an external pull-up device,
approximalely 10 kOhm for operation at 100 kbit/s, approximately 2 kOhm for operation at 400 kbit/s.

2) C, refers to the total capacitance of one bus line in pF.
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SCK

WA/ ><
DOUT
Figure 24 USIC IIS Master Transmitter Timing
Table 34 USIC IIS Slave Receiver Timing
Parameter Symbol Values Unit |Note/
Min. Typ. |Max. Test Condition
Clock period t; SR Aok |- - ns
Clock HIGH t; SR 0.35x |- - ns
t6min
Clock Low ts SR 0.35x |- - ns
t6min
Set-up time ty SR 0.2 x - - ns
t6min
Hold time tw SR |10 - - ns
tg
™ »| t7
t 7
SCK / k
to tio
WA/ X 72<
DIN
Figure 25 USIC IIS Slave Receiver Timing
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