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XMC1200 Data Sheet

Revision History: V1.7 2016-08
Previous Version: V1.6

Page Subjects

many Added XMC™ trademark

10, 11, 12 | Added new marking variants XMC1201-T028F0016,
XMC1201-T028F0032 and XMC1202-T016X0064

53 Flash Memory Parameters Table:
« Erase time per page parameter is renamed to Erase time per page /
sector.

« Erase cycles parameter is renamed to include test condition of sum of
page and sector erase cycles.
* Added parameter for fixed wait states configuration.

Trademarks

C166™, TriCore™, XMC™ and DAVE™ are trademarks of Infineon Technologies AG.
ARM®, ARM Powered® and AMBA® are registered trademarks of ARM, Limited.

Cortex™, CoreSight™, ETM™, Embedded Trace Macrocell™ and Embedded Trace
Buffer™ are trademarks of ARM, Limited.

We Listen to Your Comments

Is there any information in this document that you feel is wrong, unclear or missing?
Your feedback will help us to continuously improve the quality of this document.
Please send your proposal (including a reference to this document) to:

mcdocu.comments@infineon.com IZ'
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Summary of Features

Table 1 Synopsis of XMC1200 Device Types (cont'd)
Derivative Package Flash SRAM
Kbytes Kbytes
XMC1202-T028X0016 PG-TSSOP-28-16 16 16
XMC1202-T028X0032 PG-TSSOP-28-16 32 16
XMC1202-T028X0064 PG-TSSOP-28-16 64 16
XMC1202-T016X0016 PG-TSSOP-16-8 16 16
XMC1202-T016X0032 PG-TSSOP-16-8 32 16
XMC1202-T016X0064 PG-TSSOP-16-8 64 16
XMC1202-Q024X0016 PG-VQFN-24-19 16 16
XMC1202-Q024X0032 PG-VQFN-24-19 32 16
XMC1201-Q040F0016 PG-VQFN-40-13 16 16
XMC1201-Q040F0032 PG-VQFN-40-13 32 16
XMC1201-Q040F0064 PG-VQFN-40-13 64 16
XMC1201-Q040F0128 PG-VQFN-40-13 128 16
XMC1201-Q040F0200 PG-VQFN-40-13 200 16
XMC1202-Q040X0016 PG-VQFN-40-13 16 16
XMC1202-Q040X0032 PG-VQFN-40-13 32 16
1.3 Device Type Features
The following table lists the available features per device type.
Table 2 Features of XMC1200 Device Types®
Derivative ADC channel |ACMP BCCU LEDTS
XMC1200-T038 16 3 1 2
XMC1201-T028 14 - - 2
XMC1201-T038 16 - - 2
XMC1202-T028 14 3 1 -
XMC1202-T016 11 2 1 -
XMC1202-Q024 13 3 1 -
XMC1201-Q040 16 - - 2
XMC1202-Q040 16 3 1 -
1) Features that are not included in this table are available in all the derivatives
Data Sheet 11 V1.7, 2016-08
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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,,
Data Sheet 13 V1.7, 2016-08
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General Device Information

2 General Device Information

This section summarizes the logic symbols and package pin configurations with a
detailed list of the functional I/O mapping.

2.1 Logic Symbols
Vopp Vssp Voop Vssp
(2) (2) (1) (1)
— Port O — Port O
16 bit 12 bit
R Port 1 — Port 1
XMC1200 6 bit XMC1200 4 bit
TSSOP-38 — Port 2 TSSOP-28 — Port 2
4 bit 4 bit
Port 2 — Port 2
8 bit 6 bit

XMC1200
TSSOP-16 3 bit

Figure 2 XMC1200 Logic Symbol for TSSOP-38, TSSOP-28 and TSSOP-16

Data Sheet 14 V1.7, 2016-08
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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.
Data Sheet 22 V1.7, 2016-08
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222 Port I/0 Functions
The following general building block is used to describe each PORT pin:

Table 7 Port 1/0 Function Description
Function Outputs Inputs
ALT1 ALTn Input Input
PO.0 MODA.OUT MODC.INA
Pn.y MODA.OUT MODA.INA MODC.INB

Control Logic

/)

A4

PAD v
Input O ooP
Input n
HWIO
HWIL e
SW

ALT1
™ ...
ALTn 1
HWOO0
HWO1
-

GND

Figure 9 Simplified Port Structure

Pn.y is the port pin name, defining the control and data bits/registers associated with it.
As GPIO, the port is under software control. Its input value is read via Pn_IN.y, Pn_OUT
defines the output value.

Up to seven alternate output functions (ALT1/2/3/4/5/6/7) can be mapped to a single port
pin, selected by Pn_IOCR.PC. The output value is directly driven by the respective
module, with the pin characteristics controlled by the port registers (within the limits of
the connected pad).

The port pin input can be connected to multiple peripherals. Most peripherals have an
input multiplexer to select between different possible input sources.

The input path is also active while the pin is configured as output. This allows to feedback
an output to on-chip resources without wasting an additional external pin.

Please refer to the Port I/O Functions table for the complete Port I/O function mapping.

Data Sheet 24 V1.7, 2016-08
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Table 9 Port I/0 Functions
Function Outputs Inputs
ALT1 |ALT2 |ALT3 |ALT4 |ALT5 |ALT6 |ALT7 |Input Input  |Input Input Input  |Input Input Input
P0.0 ERUO. LEDTSO.  |ERUO. ccu4o. USICO_CH |USICO_CH [BCCUD.  |CCU40.INO USICO_CH |USICO_CH
PDOUTO  |LINE? GOUTo  |ouTo 0.SELO0  [L.SELOO |TRAPINB |C 0.DX2A  |LDX2A
PO.1 ERUO. LEDTSO. ERUO. CCu4o. BCCUO. SCuU. CCU40.IN1
PDOUT1  |LINE6 GOUT1 ouT1 ouTs VDROP (e}
P0.2 ERUO. LEDTSO. ERUO. CCuU40. VADCO. CCU40.IN2
PDOUT2 LINES GOUT2 ouT2 EMUX02 [}
P0.3 ERUO. LEDTSO.  |ERUO. ccu4o. VADCO. CCU40.IN3
PDOUT3  |LINE4 GOUT3  |ouT3 EMUX01 c
P0.4 BCCUO.  |LEDTSO. [LEDTSO. |CCUA4O. VADCO.  [WWDT.
ouTo LINE3 coL3 ouT1 EMUX00 |SERVICE_
out
P0.5 BCCUO. LEDTSO. LEDTSO. CCu4o. ACMP2.
ouT1l LINE2 coL2 ouTo ouT
P0.6 BCCUO.  |LEDTSO. [LEDTSO. |CCUA4O. USICO_CH |USICO_CH CCU40.INO USICO_CH
ouT2 LINEL coL1 OouTo 1.MCLKOU (1.DOUTO B 1.DX0C
T
P0.7 BCCUO.  |LEDTSO. [LEDTSO. |CCUA40. USICO_CH |USICO_CH CCU40.IN1 USICO_CH |USICO_CH [USICO_CH
ouT3 LINEO coLo ouT1 0.SCLKOU [1.DOUTO B 0DX1C  [LDXOD  |1.DX1C
T
P0.8 BCCUO.  |LEDTSL. [LEDTSO. |CCUA4O. USICO_CH |USICO_CH CCU40.IN2 USICO_CH |USICO_CH
ouT4 LINEO COLA ouT2 0.SCLKOU |1.SCLKOU B 0DX1B  [1DX1B
T T
P0.9 BCCUO.  |LEDTSL. [LEDTSO. |CCUA40. USICO_CH |USICO_CH CCU40.IN3 USICO_CH |USICO_CH
OouTs LINEL CcoL6 ouT3 0.SELOO 1.SELOO B 0.DX2B 1.DX2B
P0.10 BCCUO. LEDTS1. LEDTSO. ACMPO. USICO_CH [USICO_CH USICO_CH [USICO_CH
ouTe LINE2 COL5 ouT 0.SELO1 1.SELO1 0.DX2C 1.DX2C
P0.11 BCCUO.  |LEDTSL. [LEDTSO. |USICO_CH USICO_CH |USICO_CH USICO_CH |USICO_CH
ouT? LINE3 coL4 0.MCLKOU 0.SELO2  [1.SELO2 0.DX2D  |1.DX2D
T
P0.12 BCCUO.  |LEDTSL. [LEDTSO. |LEDTSL. USICO_CH BCCUO.  [CCU40.INO [CCUA40.IN1 |CCU40.IN2 [CCUA40.IN3 |USICO_CH
ouTé LINE4 coL3 coLs 0.SELO3 TRAPINA  [A 0.DX2E
P0.13 WWDT. LEDTSI. LEDTSO. LEDTSI1. USICO_CH USICO_CH
SERVICE_ |LINE5S coL2 coL2 0.SELO4 0.DX2F
out
P0.14 BCCUO. LEDTS1. LEDTSO. LEDTS1. USICO_CH [USICO_CH USICO_CH [USICO_CH
ouT? LINE6 CcoL1 coL1 0.DOUTO  |0.SCLKOU 0.DX0A 0.DX1A
T

jul

.
g

Ajiwres 000T,, OINX

uooaul

de1s-gav 002T,, DX
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Table 10 Hardware Controlled 1/0 Functions
Function Outputs Inputs Pull Control

HWOO0 HWO1 HWIO HWI1 HWO_PD HWO_PU HW1_PD HW1_PU
P13 USICO_CHO0.DOUT3 USICO_CHO.HWIN3  [BCCUO.OUT5 BCCUO0.0UT5
P14 BCCUO.OUT6 BCCU0.0UT6
PL5 BCCUO.OUT7 BCCU0.0UT7
P16 BCCUO.0UT8 BCCU0.0UT8
P2.0 BCCUO.OUTL BCCUO0.0UT1
P2.1 BCCUO.OUT6 BCCU0.0UT6
P2.2 BCCUO.OUTO BCCU0.0UTO CCU40.0UT3 CCU40.0UT3
P2.3 ACMP2.0UT ACMP2.0UT
P2.4 BCCUO.0UT8 BCCUO0.0UT8
P25 ACMPL.OUT ACMP1.0UT
P2.6 BCCUO.OUT2 BCCU0.0UT2 CCU40.0UT3 CCU40.0UT3
pP2.7 BCCUO.0UT8 BCCUO0.0UT8 CCU40.0UT3 CCU40.0UT3
P2.8 BCCUO.OUTL BCCUO0.0UT1 CCU40.0UT2 CCU40.0UT2
P2.9 BCCUO.OUT7 BCCU0.0UT7 CCU40.0UT2 CCU40.0UT2
P2.10 BCCUO.OUT4 BCCU0.0UT4
P2.11 BCCUO.0UT5 BCCU0.0UTS

ﬂl

uooaul

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

Table 13 PN-Junction Characterisitics for positive Overload

Pad Type loy=5mA, T;=-40°C loy=5mA, T, =115°C
Standard, Vin = Vppp + 0.5V Viy =Vppp + 0.5V
High-current,

AN/DIG_IN

Table 14 PN-Junction Characterisitics for negative Overload

Pad Type loy=5mA, T;=-40°C loy =5mA, T;=115°C
Standard, Vin=Ves-05V Viy=Vg-05V
High-current,

AN/DIG_IN

Data Sheet 34 V1.7, 2016-08
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Electrical Parameter

Table 22 provides the active current consumption of some modules operating at 5V
power supply at 25°C. The typical values shown are used as a reference guide on the
current consumption when these modules are enabled.

Table 22 Typical Active Current Consumption
Active Current Symbol Limit | Unit Test Condition
Consumption Values

Typ.

Baseload current | lcpyppc 5.04 mA Modules including Core, SCU,
PORT, memories, ANATOPY

VADC and SHS | lypeppe | 3-4 mA Set CGATCLRO.VADC to 12

USsICO lusicoone | 0-87 mA Set CGATCLRO.USICO to 1%

CCu40 lccusoppe | 0-94 mA Set CGATCLR0.CCUA40 to 1%

LEDTSx lrsope | 0.76 mA Set CGATCLRO.LEDTSx to 1%

BCCUO leccuoppe | 0-24 mA Set CGATCLR0.BCCUO to 19

wDT lworooe | 0.03 mA Set CGATCLRO.WDT to 17

RTC lercope | 0.01 mA Set CGATCLRO.RTC to 19

1) Baseload current is measured with device running in user mode, MCLK=PCLK=32 MHz, with an endless loop

2)
3)
4)
5)
6)

7

8)

in the flash memory. The clock to the modules stated in CGATSTATO are gated.

Active current is measured with: module enabled, MCLK=32 MHz, running in auto-scan conversion mode
Active current is measured with: module enabled, alternating messages sent to PC at 57.6kbaud every 200ms
Active current is measured with: module enabled, MCLK=PCLK=32 MHz, 1 CCU4 slice for PWM switching
from 1500Hz and 1000Hz at regular intervals, 1 CCU4 slice in capture mode for reading period and duty cycle
Active current is measured with: module enabled, MCLK=32 MHz, 1 LED column, 6 LED/TS lines, Pad
Scheme A with large pad hysteresis config, time slice duration = 1.048 ms

Active current is measured with: module enabled, MCLK=32 MHz, PCLK=64MHz, FCLK=0.8MHz, Normal
mode (BCCU Clk = FCLK/4), 3 BCCU Channels and 1 Dimming Engine, change color or dim every 1s
Active current is measured with: module enabled, MCLK=32 MHz, time-out mode; WLB = 0, WUB =
0x00008000; WDT serviced every 1s

Active current is measured with: module enabled, MCLK=32 MHz, Periodic interrupt enabled

Data Sheet 52 V1.7, 2016-08
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3.3 AC Parameters

3.3.1 Testing Waveforms

Voop {f

90%

Figure 16 Rise/Fall Time Parameters

VDDP

Vopp/ 2 —a——— Test Points —— Vopp/2

VSS

Figure 17 Testing Waveform, Output Delay

Timing
Reference
Points

Figure 18 Testing Waveform, Output High Impedance

Vioap +0.1V

Viono - 0.1V
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Electrical Parameter

3.3.2 Power-Up and Supply Monitoring Characteristics

Table 24 provides the characteristics of the power-up and supply monitoring in

XMC1200.

The guard band between the lowest valid operating voltage and the brownout reset

threshold provides a margin for noise immunity and hysteresis. The electrical

parameters may be violated while Vpp is outside its operating range.

The brownout detection triggers a reset within the defined range. The prewarning

detection can be used to trigger an early warning and issue corrective and/or fail-safe

actions in case of a critical supply voltage drop.

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

Table 24 Power-Up and Supply Monitoring Parameters (Operating Conditions
apply)”

Parameter Symbol Values Unit |Note/

Test Condition

Min. Typ. | Max.

Vppp ramp-up time | tgawpur SR | Vope! |~ 10" |ps
'VDDPrise

Vppp Slew rate Sypppop SR |0 - 0.1 |Vl/us |Slope during
normal operation

Svobopio SR |0 - 10 V/us | Slope during fast
transient within +/-
10% of Vppp

Svboprise SR |0 - 10 V/us | Slope during
power-on or
restart after
brownout event

Svooprai® SR |0 - 0.25 |V/us |Slope during
supply falling out
of the +/-10%
limits®

Vppp Prewarning Vppppw CC | 2.1 225 |24 |V ANAVDEL.VDEL_
voltage SELECT = 00g4
2.85 3 3.15 |V ANAVDEL.VDEL_
SELECT =014
4.2 4.4 |4.6 \% ANAVDEL.VDEL _
SELECT = 104

Data Sheet 55 V1.7, 2016-08
Subject to Agreement on the Use of Product Information



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

Electrical Parameter

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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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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4.2 Package Outlines

Package and Reliability
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Figure 26 PG-TSSOP-38-9
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