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Summary of Features

1 Summary of Features

The XMC1200 devices are members of the XMC™1000 Family of microcontrollers based
on the ARM Cortex-MO0 processor core. The XMC1200 series devices are optimized for
LED Lighting and Human-Machine interface (HMI) applications.

Analog system Cortex-MO0 Debug SWD
EVR CPU SYSeM | spp
]
ANACTRL SFRs \,/‘:>§
§<:[\‘/ AHB to APB
E Bridge
PRNG ®§ e W
AHB-Lite Bus
Flash SFRs
200k + 0.5kY |l n| [N ACMP &
fe o (ol ) PORTS ccud (=)L T oRe
16k L AN
sram Kt =) worT usico (=) K= BCCW
skROM Ko ] SCU VADC LEDTSO
ey == =
e
emeres ERU (=)l (=) LEDTSL
1) 0.5kbytes of sector 0 (readable only).
Figure 1 System Block Diagram
CPU Subsystem
e CPU Core
— High-performance 32-bit ARM Cortex-M0 CPU
— Most 16-bit Thumb and subset of 32-bit Thumb2 instruction set
— Single cycle 32-bit hardware multiplier
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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
Data Sheet 10 V1.7, 2016-08
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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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General Device Information
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Figure 3

Data Sheet
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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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General Device Information

Table 6 Package Pin Mapping (cont'd)

Function | VQFN |TSSOP | TSSOP |VQFN |TSSOP |Pad Type |Notes
40 38 28 24 16

VSSP 31 25 - - - Power I/O port ground
VDDP 32 26 - - - Power 1/0 port supply

VSSP Exp. - - Exp. - Power Exposed Die
Pad Pad Pad

The exposed die
pad is
connected
internally to
VSSP. For
proper
operation, it is
mandatory to
connect the
exposed pad to
the board
ground. For
thermal aspects,
please refer to
the Package
and Reliability
chapter.

Data Sheet 23 V1.7, 2016-08
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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
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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
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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Electrical Parameter

3 Electrical Parameter

This section provides the electrical parameter which are implementation-specific for the
XMC1200.

3.1 General Parameters

3.1.1 Parameter Interpretation

The parameters listed in this section represent partly the characteristics of the XMC1200
and partly its requirements on the system. To aid interpreting the parameters easily
when evaluating them for a design, they are indicated by the abbreviations in the
“Symbol” column:

e CC
Such parameters indicate Controller Characteristics, which are distinctive feature of
the XMC1200 and must be regarded for a system design.

« SR
Such parameters indicate System Requirements, which must be provided by the
application system in which the XMC1200 is designed in.

Data Sheet 31 V1.7, 2016-08
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Electrical Parameter

3.1.2 Absolute Maximum Ratings

Stresses above the values listed under “Absolute Maximum Ratings” may cause
permanent damage to the device. This is a stress rating only and functional operation of
the device at these or any other conditions above those indicated in the operational
sections of this specification is not implied. Exposure to absolute maximum rating
conditions may affect device reliability.

Table 11 Absolute Maximum Rating Parameters

Parameter Symbol Values Unit | Note/
Min | Typ. | Max. Test Cond
] ition

Junction temperature T, SR |-40 |- 115 °C |-

Storage temperature Tst SR|-40 |- 125 °C |-

Voltage on power supply pin {Vppp S |-0.3 |— 6 \% -

with respect to Vggp R

Voltage on any pin with Vy SR |-05 |- Vppp + 0.5 |V whichever

respect to Vggp or max. 6 is lower

Voltage on any analog input |V -05 |- Vppp + 0.5 |V -

pin with respect to Vggp Varer SR or max. 6

Input current on any pin In SR |-10 |- 10 mA |-

during overload condition

Absolute maximum sumofall | =l SR |-50 |— +50 mA |-

input currents during overload

condition

Analog comparator input Vem SR |-0.3 |- Vppp + 0.3 |V

voltage

3.1.3 Pin Reliability in Overload

When receiving signals from higher voltage devices, low-voltage devices experience
overload currents and voltages that go beyond their own IO power supplies specification.

Table 12 defines overload conditions that will not cause any negative reliability impact if
all the following conditions are met:

» full operation life-time is not exceeded
e Operating Conditions are met for

— pad supply levels (Vppp)

— temperature

Data Sheet 32 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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3.14 Operating Conditions

Electrical Parameter

The following operating conditions must not be exceeded in order to ensure correct
operation and reliability of the XMC1200. All parameters specified in the following tables
refer to these operating conditions, unless noted otherwise.

Table 15 Operating Conditions Parameters
Parameter Symbol Values Unit | Note/
Min Typ. |Max. Test Condition
Ambient Temperature | T, SR -40 - 85 °C Temp. Range F
-40 - 105 °C Temp. Range X
Digital supply voltage® |Vppp SR |1.8 - 5.5 v
MCLK Frequency fuck CC |- - 33.2 |MHz |CPU clock
PCLK Frequency foclk CC |- - 66.4 |MHz | Peripherals
clock
Short circuit currentof [l SR |-5 - 5 mA
digital outputs
Absolute sum of short | Zlgc p SR |- - 25 mA
circuit currents of the
device
1) See also the Supply Monitoring thresholds, Chapter 3.3.2.
Data Sheet 35 V1.7, 2016-08
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3.2

3.2.1

DC Parameters

Input/Output Characteristics

Electrical Parameter

Table 16 provides the characteristics of the input/output pins of the XMC1200.
Note: These parameters are not subject to production test, but verified by design and/or

characterization.

Note: Unless otherwise stated, input DC and AC characteristics, including peripheral
timings, assume that the input pads operate with the standard hysteresis.

Table 16 Input/Output Characteristics (Operating Conditions apply)
Parameter Symbol Limit Values |Unit |Test Conditions
Min. Max.
Output low voltageon  |Vo, CC |- 1.0 \Y lo, =11 mA (5V)
port pins lo,=7mA (3.3V)
(with standard pads) _ 0.4 \V; IOL =5mA (5V)
lo. =3.5mA(3.3V)
Output low voltage on |V, CC |- 1.0 \Y lo, =50 mA (5 V)
high current pads lo. =25 mA (3.3V)
- 032 |V lo, =10 mA (5V)
- 04 |V lo.=5mA (3.3V)
Output high voltage on |V CC |Vppp - |- \ lon =-10mA (5 V)
port pins 1.0 lop =-7mMA (3.3V)
(with standard pads) Voop - | — Vv loy = -4.5 MA (5 V)
0.4 loy =-2.5mMA (3.3V)
Output high voltage on  |Vgp; CC |Vppp- |— \Y loy=-6 MA (5V)
high current pads 0.32
Voop - | — v lon = -8 MA (3.3 V)
1.0
Vooe - | — % low = -4 MA (3.3 V)
0.4
Inputlow voltage onport |V, ps SR |- 0.19x |V CMOS Mode
pins Vooe (5V,33V&22V)
(Standard Hysteresis)
Input high voltage on Viges SR |0.7x |- \Y CMOS Mode
port pins Voop (5V,33V&22V)
(Standard Hysteresis)
Data Sheet 36 V1.7, 2016-08
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CH7
Vain SAR
. Converter
CHO L, Vier
A
VREFGND o VREFINT
e g EF
> | > > v
VSS o 8 AREF
Internal
Vopin/ VDD Reference
VDDext
CHNR REFSEL AREF
MC_VADC_AREFPATHS

Figure 11  ADC Voltage Supply
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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.

Data Sheet 46 V1.7, 2016-08
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Electrical Parameter

Figure 14 shows typical graphs for active mode supply current for Vppp = 5V, Vppp =
3.3V, Vppp = 1.8V across different clock frequencies.

10

8 -
e |DDPAE 5V/3.3V

6
1 (mA)
. / IDDPAE 1.8V

2 +—
e |DDPAD
5V/3.3V/1.8V

1/1 8/16 16/3224/4832/64
MCLK / PCLK (MHz)

Condition:
1. TA=+25°C

Figure 14 Active mode, a) peripherals clocks enabled, b) peripherals clocks
disabled: Supply current Iy, Over supply voltage Vo for different
clock frequencies

Data Sheet 50 V1.7, 2016-08
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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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4 Package and Reliability
The XMC1200 is a member of the XMC™1000 Family of microcontrollers. It is also
compatible to a certain extent with members of similar families or subfamilies.

Each package is optimized for the device it houses. Therefore, there may be slight
differences between packages of the same pin-count but for different device types. In
particular, the size of the exposed die pad may vary.

If different device types are considered or planned for an application, it must be ensured
that the board layout fits all packages under consideration.

4.1 Package Parameters
Table 35 provides the thermal characteristics of the packages used in XMC1200.

Table 35 Thermal Characteristics of the Packages

Parameter Symbol Limit Values Unit |Package Types
Min. Max.

Exposed Die Pad Ex x Ey - 27 %27 |mm PG-VQFN-24-19

Dimensions cc - 3.7x3.7 |mm |PG-VQFN-40-13

Thermal resistance Reia CC |- 104.6 K/IW | PG-TSSOP-16-8Y

Junction-Ambient _ 83.2 KW | PG-TSSOP-28-16Y
- 70.3 KW | PG-TSSOP-38-9V
- 46.0 KW | PG-VQFN-24-19Y
- 38.4 KW | PG-VQFN-40-13Y

1) Device mounted on a 4-layer JEDEC board (JESD 51-5); exposed pad soldered.

Note: For electrical reasons, it is required to connect the exposed pad to the board
ground Vggp, independent of EMC and thermal requirements.

41.1 Thermal Considerations

When operating the XMC1200 in a system, the total heat generated in the chip must be
dissipated to the ambient environment to prevent overheating and the resulting thermal
damage.

The maximum heat that can be dissipated depends on the package and its integration
into the target board. The “Thermal resistance Rq;," quantifies these parameters. The
power dissipation must be limited so that the average junction temperature does not
exceed 115 °C.
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