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Summary of Features

1 Summary of Features

The XMC1200 devices are members of the XMC1000 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 == LK)
" -
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 of 16-bit Thumb instruction set
— Subset of 32-bit Thumb2 instruction set
Data Sheet 8 V1.4, 2014-05
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Summary of Features

High code density with 32-bit performance

— Single cycle 32-bit hardware multiplier

System timer (SysTick) for Operating System support

Ultra low power consumption

* Nested Vectored Interrupt Controller (NVIC)

e Event Request Unit (ERU) for programmable processing of external and internal
service requests

On-Chip Memories

* 8 kbytes on-chip ROM
* 16 kbytes on-chip high-speed SRAM
e up to 200 kbytes on-chip Flash program and data memory

Communication Peripherals

e Two Universal Serial Interface Channels (USIC), usable as UART, double-SPI,
qguad-SPI, IIC, IS and LIN interfaces
e LED and Touch-Sense Controller (LEDTS) for Human-Machine interface

Analog Frontend Peripherals

e A/D Converters, up to 12 channels, includes 2 sample and hold stages and a fast 12-
bit analog to digital converter with adjustable gain

* Up to 8 channels of out of range comparators (ORC)

e Up to 3 fast analog comparators (ACMP)

e Temperature Sensor (TSE)

Industrial Control Peripherals

» Capture/Compare Units 4 (CCU4) for use as general purpose timers
< Brightness and Colour Control Unit (BCCU), for LED color and dimming application

System Control

* Window Watchdog Timer (WDT) for safety sensitive applications

* Real Time Clock module with alarm support (RTC)

e System Control Unit (SCU) for system configuration and control

e Pseudo random number generator (PRNG), provides random data with fast
generation times

Input/Output Lines

e Programmable port driver control module (PORTS)
e Individual bit addressability
e Tri-stated in input mode

Data Sheet 9 V1.4, 2014-05
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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 V1.4, 2014-05
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\ V.
Vob Vss Voop Vssp boP SSP
(1) (1)
@ O @ O
Port 0
Port 0 K—> .
N— 16 bit 10 bit
Port 1
Port 1 K—>
XMC1200 7 bit XMC1200 4 bit
VQFN-24 Port 2
VQFN-40 — Z%{T 2 “— 4 it
it
Port 2
Port 2 K/ )
N— 8 bit 4 bit
Figure 3 XMC1200 Logic Symbol for VQFN-24 and VQFN-40
Data Sheet 15 V1.4, 2014-05
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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_INOUT

PO.1 24 18 - - - STD_INOUT

P0.2 25 19 - - - STD_INOUT

P0.3 26 20 - - - STD_INOUT

P0.4 27 21 14 - - STD_INOUT

P0.5 28 22 15 16 8 STD_INOUT

P0.6 29 23 16 17 9 STD_INOUT

PO.7 30 24 17 18 10 STD_INOUT

P0.8 33 27 18 19 11 STD_INOUT

P0.9 34 28 19 20 12 STD_INOUT

P0.10 35 29 20 - - STD_INOUT

PO.11 36 30 - - - STD_INOUT

P0.12 37 31 21 21 - STD_INOUT

Data Sheet 20 V1.4, 2014-05
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Table 8

Port I/O Functions

Function Outputs Inputs
ALT1 ALT2 ALT3 ALT4 ALTS ALT6 ALT7 HWOO0 HWO1 HWIO HWI1 Input Input Input Input Input Input Input Input
PO.0 ERUO. LEDTSO.  |ERUO. ccudo. USICO_CHO. [USICO_CH1. [LEDTSO. LEDTSO.  [LEDTSO.  [BCCUO. Cccudo.INoC USICO_CHO. [USICO_CHL
PDOUTO LINE7 GOUTO ouTo SELOO SELOO EXTENDED7 TSIN7 TSIN7 TRAPINB DX2A DX2A
PO.1 ERUO. LEDTSO. ERUO. CCUA0. BCCUO. SCu. LEDTSO. LEDTSO0. LEDTSO. CCUA40.IN1C
PDOUTL  [LINEG GouT1 ouTL outs VDROP EXTENDEDG TSING TSING
P0.2 ERUO. LEDTSO. ERUO. Cccu4o. VADCO. LEDTSO. LEDTSO. LEDTSO. CCU40.IN2C
PDOUT2 LINES GOUT2 ouT2 EMUX02 EXTENDEDS TSINS TSINS
P03 ERUO. LEDTSO. ERUO. CCU40. VADCO. LEDTSO. LEDTSO. LEDTSO. CCUA40.IN3C
PDOUT3 LINE4 GOUT3 ouT3 EMUX01 EXTENDED4 TSINA TSIN4
P04 BCCUO. LEDTSO.  |LEDTSO.  |ccudo. VADCO. WWOT. LEDTSO. LEDTSO.  |LEDTSO.
ouTo LINE3 coL3 ouT1 EMUX00 SERVICE_O |EXTENDED3 TSIN3 TSIN3
ut
POS BCCUO. LEDTSO.  |LEDTSO.  |Ccudo. ACMP2. OUT LEDTSO. LEDTSO.  |LEDTSO.
OouTL LINE2 CoL2 ouTo EXTENDED2 TSIN2 TSIN2
PO.6 BCCUO. LEDTSO. LEDTSO. CCUA0. USICO_CH1. |USICO_CH1. |LEDTSO. LEDTSO0. LEDTSO. ‘CCUA40.INOB USICO_CH1.
out2 LINEL coLl outo MCLKOUT  [DOUTO EXTENDEDL TSINL TSINL DX0C
PO.7 BCCUO. LEDTSO. LEDTSO. Cccu4o. USICO_CHO. (USICO_CH1. [LEDTSO. LEDTSO. LEDTSO. CCUA40.IN1B USICO_CHO. |USICO_CH1. (USICO_CH1.
ouT3 LINEO COLO ouTL SCLKOUT DOUTO EXTENDEDO TSINO TSINO DX1c DX0D DX1c
PO.8 BCCUO. LEDTS1. LEDTSO. CCU40. USICO_CHO. (USICO_CH1. [LEDTSL. LEDTSL. LEDTSL. CCU40.IN2B USICO_CHO. |USICO_CHL1.
ouT4 LINEO COLA out2 SCLKOUT SCLKOUT EXTENDEDO TSINO TSINO DX1B DX1B
PO.9 BCCUO. LEDTSL.  |LEDTSO.  |ccudo. USICO_CHO. [USICO_CH1. [LEDTSL. LEDTSL.  |LEDTSL CCU40.IN3B USICO_CHO. [USICO_CHL
0ouTS LINEL COL6 ouT3 SELOO SELOO EXTENDED1 TSINL TSINL DX2B DX2B
PO.10 BCCUO. LEDTSL. LEDTSO. ACMPO. OUT USICO_CHO. |USICO_CH1. |LEDTS1. LEDTS1. LEDTSL1. USICO_CHO. |USICO_CH1.
ouTe LINE2 coLs SELOL SELOL EXTENDED2 TSINZ TSIN2 DX2C DX2C
PO.11 BCCUO. LEDTSL. LEDTSO. USICO_CHO. USICO_CHO. (USICO_CH1. [LEDTS1. LEDTS1. LEDTSL. USICO_CHO. (USICO_CH1.
ouT7 LINE3 COL4 MCLKOUT SELO2 SELO2 EXTENDED3 TSIN3 TSIN3 DX2D DX2D
P0.12 BCCuUO. LEDTSL. LEDTSO. LEDTSL. USICO_CHO. LEDTSL. LEDTSL. LEDTSL. BCCUO. ‘CCUA40.INOA |CCUA40.IN1A |CCU40.IN2A [CCU40.IN3A |USICO_CHO.
0ouTé LINE4 CcoL3 coL3 SELO3 EXTENDED4 TSINA TSIN4 TRAPINA DX2E
P13 WWDT. LEDTSL.  |LEDTSO.  |LEDTSL USICO_CHO. LEDTSL. LEDTSL.  |LEDTSL USICO_CHO.
SERVICE_O [LINES CcoL2 coL2 SELO4 EXTENDEDS TSINS TSINS DX2F
ut
PO.14 BCCUO. LEDTSL.  |LEDTSO.  |LEDTSL USICO_CHO. [USICO_CHo. [LEDTSL. LEDTSL.  |LEDTSL USICO_CHO. [USICO_CHO.
ouT7? LINE6 CcOoL1 coL1 DOUTO SCLKOUT EXTENDED6 TSING TSING DXO0A DX1A
P0.15 BCCUO. LEDTSL. LEDTSO. LEDTSL1. USICO_CHO. |USICO_CH1. |LEDTS1. LEDTS1. LEDTSL1. USICO_CHO.
outs LINE7 coLo coLo DOUTO MCLKOUT  |EXTENDED? TSINT TSINT DX0B
PLO BCCUO. Ccu40. LEDTSO. LEDTSL. ACMP1. OUT |USICO_CHO. USICO_CHO. USICO_CHO. USICO_CHO.
ouTo outo COLO COLA DOUTO DOUTO HWINO DXoc
PLL VADCO. ccudo, LEDTSO. LEDTSL. USICO_CHO. [USICO_CHL. USICO_CHO. USICO_CHO. USICO_CHO. |USICO_CHO. |USICO_CHL
EMUX00 ouT1 CcOoL1 coLo DOUTO SELOO DOUTL HWINL DX0D DX1D DX2E
PL2 VADCO. ccudo, LEDTSO.  |LEDTSL ACMP2. OUT |USICO_CH1. USICO_CHO. USICO_CHO. USICO_CHL.
EMUX01 ouT2 CcoL2 coL1 DOUTO DOUT2 HWINZ DX0B
P13 VADCO. CCcu40. LEDTSO. LEDTSL. USICO_CH1. |USICO_CH1. USICO_CHOo. USICO_CHO. USICO_CHL. (USICO_CH1.
EMUX02  [OUTS coLs coLz SCLKOUT ~ |DOUTO DoUT3 HWINS DX0A DX1A
PL4 'VADCO. USICO_CH1. |LEDTS0. LEDTSL. USICO_CHO. |USICO_CH1. USICO_CHO. |USICO_CH1.
EMUX10 SCLKOUT COL4 coL3 SELOO SELO1 DXSE DXSE
PLS5 VADCO. USICO_CHO. |LEDTSO BCCUO. USICO_CHO. |USICO_CH. USICO_CHL.
EMUX11 DOUTO COLA ouT1 SELO1 SELO2 DXSF

Aliwes 000TONX

00ZTONX

uoaulul
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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 26 V1.4, 2014-05
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Electrical Parameter

CH7
Vain SAR
. Converter
CHO
L
[
VREFGND a w VREFINT
— b4 w
2 8 g
> > >
VSS S
Internal
Vopin/ VDD Reference
VDDext
CHNR REFSEL AREF
MC_VADC_AREFPATHS
Figure 9 ADC Voltage Supply
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Electrical Parameter

Table 17 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 17 Typical Active Current Consumption?
Active Current Symbol Limit | Unit Test Condition
Consumption Values

Typ.

Baseload current

CPUDDC 5.04 mA Modules including Core, SCU,
PORT, memories, ANATOP?

VADC and SHS | lypcope |34 mA Set CGATCLRO.VADC to 1%

usICO lusicoone | 0-87 mA Set CGATCLRO0.USICO to 19

CCcu40 lccusoope | 094 mA Set CGATCLR0.CCUA40 to 1%

LEDTSx lrsxope | 0-76 mA Set CGATCLRO.LEDTSX to 19

BCCUO lsccuoppe | 0-24 mA Set CGATCLR0.BCCUO to 17

wDT lworooe | 0.03 mA Set CGATCLRO.WDT to 19

RTC lgrcope | 0-01 mA Set CGATCLRO.RTC to 19

1)
2)

3)
4)
5)
6)
7

8)

9)

Not subject to production test, verified by design/characterisation.

Baseload current is measured with device running in user mode, MCLK=PCLK=32 MHz, with an endless loop
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 40 V1.4, 2014-05

Subject to Agreement on the Use of Product Information



(infineon

XMC1200
XMC1000 Family

3.3.2 Output Rise/Fall Times

Table 19 provides the characteristics of the output rise/fall times in the XMC1200.
Figure 11 describes the rise time and fall time parameters.

Electrical Parameter

Table 19 Output Rise/Fall Times Parameters (Operating Conditions apply)

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

Rise/fall times on High | t,cpr. - 9 ns |50pF @5 VY

Current Pa.dl)z) tHCPF _ 12 ns 50 pF @ 3.3 V4)
- 25 ns |50pF @ 1.8VY

Rise/fall times on te, te - 12 ns |[50pF @5 V®

Standard Padl)z) _ 15 ns 50 pF @ 3.3 V7)
- 31 ns |50pF @ 1.8V®.

1) Rise/Fall time parameters are taken with 10% - 90% of supply.

2) Not all parameters are 100% tested, but are verified by design/characterisation and test correlation.
3) Additional rise/fall time valid for C, = 50 pF - C, = 100 pF @ 0.150 ns/pF at 5 V supply voltage.

4) Additional rise/fall time valid for C_ = 50 pF - C_ = 100 pF @ 0.205 ns/pF at 3.3 V supply voltage.

5) Additional rise/fall time valid for C, = 50 pF - C, = 100 pF @ 0.445 ns/pF at 1.8 V supply voltage.

6) Additional rise/fall time valid for C_ = 50 pF - C, = 100 pF @ 0.225 ns/pF at 5 V supply voltage.

7) Additional rise/fall time valid for C_ = 50 pF - C_ = 100 pF @ 0.288 ns/pF at 3.3 V supply voltage.
8) Additional rise/fall time valid for C_ = 50 pF - C_ = 100 pF @ 0.588 ns/pF at 1.8 V supply voltage.

Data Sheet
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Electrical Parameter

3.3.3 Power-Up and Supply Threshold Charcteristics
Table 20 provides the characteristics of the supply threshold in XMC1200.

Table 20 Power-Up and Supply Threshold Parameters (Operating Conditions

apply) ¥
Parameter Symbol Values Unit | Note/
Min. Typ. | Max. Test Condition
Vppp ramp-up time | tgavpue SR | Vope! |- 107 |us
VDDPrise
Vppp Slew rate Svbopop SR |0 - 0.1 |Vl/us |Slope during
normal operation
Svbppio SR |0 - 10 Vl/us | Slope during fast
transient within +/-
10% of Vppp
Svbpprise SR |0 - 10 V/us | Slope during

power-on or
restart after
brownout event

Svooptai” SR |0 - 0.25 |V/us |Slope during
supply falling out
of the +/-10%

limits®
Vppp Prewarning Vopepw CC 2.1 225 (24 |V ANAVDEL.VDEL_
voltage SELECT = 00g
2.85 3 3.15 |V ANAVDEL.VDEL_
SELECT =01,
4.2 44 |46 \% ANAVDEL.VDEL_
SELECT = 104
Ve brownout reset | Vpppgo CC | 1.55 1.62 |1.75 |V calibrated, before
voltage user code starts
running
Start-up time from tssw SR - 320 |- us | Time to the first
power-on reset user code
instruction®

1) Not all parameters are 100% tested, but are verified by design/characterisation.

2) A capacitor of at least 100 nF has to be added between V5 and Vggp to fulfill the requirement as stated for
this parameter.

Data Sheet 44 V1.4, 2014-05
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3.35 Serial Wire Debug Port (SW-DP) Timing
The following parameters are applicable for communication through the SW-DP

interface.

Electrical Parameter

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

characterization.

Table 23 SWD Interface Timing Parameters(Operating Conditions apply)

Parameter Symbol Values Unit | Note /
Min. |Typ. |Max. Test Condition
SWDCLK high time t; SR 50 - 500000 [ns |-
SWDCLK low time t, SR 50 - 500000 [ns |-
SWDIO input setup t; SR 10 - - ns |-
to SWDCLK rising edge
SWDIO input hold t, SR 10 - - ns |-
after SWDCLK rising edge
SWDIO output valid time |t; CC |- - 68 ns |C, =50pF
after SWDCLK rising edge _ _ 62 ns |C_=30pF
SWDIO output hold time  [t; CC |4 - - ns
from SWDCLK rising edge
< b o b
SWDCLK % \ 7Z \ ZZ \
- t6 -—
SWDIO %
(Output) 5,:
-~ bt
SWDIO )
(Input) i

Figure 16 SWD Timing
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Table 26 USIC SSC Slave Mode Timing (cont'd)

Electrical Parameter

Parameter

Symbol

Values

Typ.

Max.

Unit |Note/
Test Condition

Receive data input
DX0/DX[5:3] setup time to
shift clock receive edge®

t, SR

ns

Data input DX0/DX[5:3] hold
time from clock input DX1
receive edge?

t,; SR

ns

Data output DOUT[3:0] valid
time

t, CC

80

ns

1) These input timings are valid for asynchronous input signal handling of slave select input, shift clock input, and
receive data input (bits DXnCR.DSEN = 0).

Data Sheet
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Electrical Parameter

Table 28 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 13 0 - - Hs
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 |t 0.6 - - us

START condition CC/SR

Set-up time for STOP tq 0.6 - - us

condition CC/SR

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

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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Package and Reliability
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Package and Reliability
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5 Quality Declaration
Table 32 shows the characteristics of the quality parameters in the XMC1200.

Quality Declaration

Table 32 Quality Parameters
Parameter Symbol | Limit Values Unit | Notes
Min. Max.

ESD susceptibility Ve - 2000 \Y Conforming to
according to Human Body | SR EIA/JESD22-
Model (HBM) Al114-B
ESD susceptibility Veou |- 500 Y Conforming to
according to Charged SR JESD22-C101-C
Device Model (CDM) pins
Moisture sensitivity level | MSL - 3 - JEDEC

cC J-STD-020C
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