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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,
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"

Obsolete

ARM® Cortex®-M0

32-Bit Single-Core

32MHz

I2C, LINbus, SPI, UART/USART
Brown-out Detect/Reset, I2S, POR, PWM, WDT
11

32KB (32K x 8)

FLASH

16K x 8

1.8V ~ 5.5V

A/D 11x12b

Internal

-40°C ~ 105°C (TA)

Surface Mount

16-TSSOP (0.173", 4.40mm Width)
PG-TSSOP-16-8
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Summary of Features

Table 1 Synopsis of XMC1200 Device Types (cont'd)
Derivative Package Flash SRAM
Kbytes Kbytes
XMC1200-T038F0200 PG-TSSOP-38-9 200 16
XMC1202-T028X0016 PG-TSSOP-28-16 16 16
XMC1202-T028X0032 PG-TSSOP-28-16 32 16
XMC1202-T016X0016 PG-TSSOP-16-8 16 16
XMC1202-T016X0032 PG-TSSOP-16-8 32 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-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 V1.4, 2014-05
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General Device Information
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Figure 3 XMC1200 Logic Symbol for VQFN-24 and VQFN-40
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General Device Information
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Figure 5 XMC1200 PG-TSSOP-28 Pin Configuration (top view)
P2.7/P2.8 E 1 16 j 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
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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 1/0 Functions (cont'd)

Function Outputs Inputs
ALT1 ALT2 ALT3 ALT4 ALT5 ALT6 ALT7 HWOO0 HWO1 HWIO HWI1 Input Input Input Input Input Input Input Input
PL6 VADCO. USICO_CHL. |LEDTSO.  |USICO_CHO. USICO_CHO. [USICO_CHL. USICO_CHO.
EMUX12  [DOUTO coLs SCLKOUT SELO2 SELO3 DXSF
P20 ERUO. ccudo, ERUO. LEDTSL. USICO_CHO. [USICO_CHO. VADCO. ERU0.0BO  |USICO_CHO. [USICO_CHO. |USICO_CHL
PDOUT3  [OUTO GouT3 coLs DOUTO SCLKOUT GOCHS DX0E DXIE DX2F
P21 ERUO. ccudo, ERUO. LEDTSL. USICO_CHO. |USICO_CH1. ACMP2.INP | VADCO. ERU0.1B0  |USICO_CHO. [USICO_CHL. |USICO_CH1.
PDOUT2  [OUTL GouT2 coLe DOUTO SCLKOUT GOCH6 DXOF DX3A DX4A
P22 ACMP2INN | VADCO. ERU0.0B1  |USICO_CHO. [USICO_CHO. |USICO_CH1. [ORCO.AIN
GOCH7 DX3A DX4A DX5A
P23 VADCO. ERU0.1B1  |USICO_CHO. [USICO_CHL. |USICO_CH1. [ORCLAIN
GICHS DX5B DX3C DX4C
P24 VADCO. ERU0.0AL  |USICO_CHO. [USICO_CHO. |USICO_CH1. [ORC2.AIN
GICHS DX38 DX4B DX5B
P25 VADCO. ERUO.1AL  [USICO_CHO. [USICO_CHL. |USICO_CH1. [ORC3.AIN
GICH? DX5D DX3E DX4E
P26 ACMPLINN |VADCO. ERU0.2AL  |USICO_CHO. [USICO_CHO. |USICO_CH1. [ORC4.AIN
GOCHO DX3E DX4E DX5D
P27 ACMPLINP |VADCO. ERU03AL  |USICO_CHO. [USICO_CHL. |USICO_CH1. [ORC5.AIN
GICHL DX5C DX3D DX4D
P28 ACMPO.INN | VADCO. VADCO. ERU03B1  |USICO_CHO. [USICO_CHO. |USICO_CH1. [ORC6.AIN
GOCH1 GICHO DX3D DX4D DX5C
P29 ACMPO.INP | VADCO. VADCO, ERU0.3B0  [USICO_CHO. [USICO_CHL. |USICO_CH1. [ORC7.AIN
GOCH2 GICH4 DX5A DX38 DX4B
P2.10 ERUO. ccudo. ERUO. LEDTSL. ACMPO. OUT |USICO_CH1. VADCO. VADCO. ERU0.2B0  |USICO_CHO. [USICO_CHO. |USICO_CH1.
PDOUTL  [OUT2 GouT1 coL4 DoUTo GOCH3 GICH2 DX3C DX4C DXOF
P2.11 ERUO. ccudo. ERUO. LEDTSL. USICO_CHL. |USICO_CHL. ACMP.REF |VADCO. VADCO. ERU02B1  |USICO_CHL. [USICO_CHL.
PDOUTO  [OUT3 GouTo coLs SCLKOUT ~ |DOUTO GOCH4 GICH3 DX0E DX1E
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3.2.2

Analog to Digital Converters (ADC)

Electrical Parameter

Table 12 shows the Analog to Digital Converter (ADC) characteristics.

Table 12 ADC Characteristics (Operating Conditions apply)
Parameter Symbol Values Unit | Note/
Min. |Typ. |Max. Test Condition
Supply voltage range | Vpp iy SR 1.8 - 3.0 \Y SHSCFG.AREF =
(internal reference) 11,
3.0 - 55 \Y SHSCFG.AREF =
10g
Supply voltage range | Vpp ¢ SR |3.0 - 5.5 \Y SHSCFG.AREF =
(external reference) 00g
Analog input voltage |V, SR Vssp |— Voo |V
range -0.05 +0.05
Auxiliary analog Vierono SR | Vssp Voo |V
reference ground -0.05 +0.05
(SHO-CHO, SH1-CHO)
Internal reference Vieeny CC 14.82 |5 518 |V -40°C - 105°C
voltage (full scale 4.9 5 5.1 \Vj 0°C - 85°C
value)
Switched capacitance |C,ns CC |- 1.2 |2 pF | GNCTRxz.GAINy
of an analog input” = 00g (unity gain)
- 12 |2 pF GNCTRxz.GAINy
= 015 (gain g1)
- 45 |6 pF GNCTRxz.GAINy
= 10; (gain g2)
- 45 |6 pF GNCTRxz.GAINy
=115 (gain g3)
Total capacitance ofan | C, .t CC - - 10 pF D
analog input
Total capacitance of Cuprerr CC |- - 10 pF D
the reference input
Data Sheet 32 V1.4, 2014-05
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Electrical Parameter

3) Valid for a 100 nF buffer capacitor connected to supply pin where current from capacitor is forwarded only to
the chip. A larger capacitor value has to be chosen if the power source sink a current.

4) This values does not include the ramp-up time. During startup firmware execution, MCLK is running at 32 MHz
and the clocks to peripheral as specified in register CGATSTATO are gated.

50V — —
Voorpw
VDDP
Vpbreo
Figure 14 Supply Threshold Parameters
Data Sheet 45 V1.4, 2014-05
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Electrical Parameter

3.34 On-Chip Oscillator Characteristics

Table 21 provides the characteristics of the 64 MHz clock output from the digital
controlled oscillator, DCO1 in XMC1200.

Table 21 64 MHz DCO1 Characteristics (Operating Conditions apply)

Parameter Symbol Limit Values Unit | Test Conditions

Min. |Typ. | Max.

Nominal frequency |fyoq CC [63.5 |64 |64.5 |MHz|under nominal
conditions? after
trimming

Accuracy Af+ CC |-1.7 |- 3.4 % |with respectto fyou(typ),
over temperature
(0 °Cto 85 °C)?

-39 |- 40 |% |with respectto fyou(typ),
over temperature
(-40 °C to 105 °C)?

Accuracy with Af;+ CC [-13 |- 1.25 |% |withrespect to fyou(typ),

calibration based on over temperature

temperature sensor (To=0°Cto 105 °C)?
26 |- 1.25 |% |with respect to fyou(typ),

over temperature

(T, =-40 °C to 105 °C)?
1) The deviation is relative to the factory trimmed frequency at nominal Vppc and T, = + 25 °C.

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

Data Sheet 46 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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Electrical Parameter

3.3.7 Peripheral Timings

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

3.3.7.1 Synchronous Serial Interface (USIC SSC) Timing

The following parameters are applicable for a USIC channel operated in SSC mode.
Note: Operating Conditions apply.

Table 25 USIC SSC Master Mode Timing

Parameter Symbol Values Unit |Note/
Test Condition

Min. Typ. | Max.
CC |80 - - ns

Slave select output SELO
active to first SCLKOUT
transmit edge

—
iy

Slave select output SELO CcC |0 - - ns
inactive after last

SCLKOUT receive edge

Data output DOUT[3:0] t; CC |-10 - 10 ns
valid time

—
N

Receive data input t, SR |80 - - ns
DX0/DX[5:3] setup time to
SCLKOUT receive edge

Data input DX0/DX[5:3]
hold time from SCLKOUT
receive edge

—

s SR |0 - - ns

Table 26 USIC SSC Slave Mode Timing

Parameter Symbol Values Unit | Note/
Test Condition

Min. Typ. | Max.

Select input DX2 setup to t,y SR|10 - - ns
first clock input DX1 transmit
edge?

Select input DX2 hold after |t;,; SR |10 - - ns
last clock input DX1 receive
edge?

Data Sheet 50 V1.4, 2014-05
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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).
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Electrical Parameter

Master Mode Timing

— tl |——— — tz
ggﬁgxompm Inactive! Active Inactive
Clock Output ZFirstTransmit x Receive Transmit x Last Receive
SCLKOUT Edge Edge Edge Edge

— ts t3
Data Output ’
DOUT[3:0] .
Data Input - - Data o o = o Daia ——
DXODX[5:3] o m e VA A VAN A
Slave Mode Timing
tio = — 1,
g;lze(:t InpUt Inactive, Active ) Inactive
Clock Input First Transmit / Transmit \ Last Receive
DX1 Edge Edge Edge
— - —— t12 [
— g -
- - - - - - - - - - - - .- - -
Data Input " Data a N Data 2
DXODX[5:3] o e VAT e \VAD A
— - [14 — t“
Data Output
DOUT[3:0]
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 = 00g. Also valid for for SCLKCFG = 01g with inverted SCLKOUT signal
USIC_SSC_TMGX.VSD
Figure 17 USIC - SSC Master/Slave Mode Timing

Note: This timing diagram shows a standard configuration, for which the slave select
signal is low-active, and the serial clock signal is not shifted and not inverted.
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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.

Data Sheet 54 V1.4, 2014-05
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Electrical Parameter

SDA

SCL

SDA

SCL

Figure 18 USIC IIC Stand and Fast Mode Timing

3.3.7.3 Inter-IC Sound (lIS) Interface Timing

The following parameters are applicable for a USIC channel operated in IS mode.

Note: Operating Conditions apply.

Table 29 USIC IIS Master Transmitter Timing

Parameter Symbol Values Unit | Note/
Min. Typ. |Max. Test Condition
Clock period t,CC |2y |- - ns |Vppp23V
Afpck |- - ns |Vppp<3V
Clock HIGH t, CC 0.35x |- - ns
tlmin
Clock Low t; CC 035x |- - ns
t1min
Hold time t,CC 0 - - ns
Clock rise time t; CC - - 0.15x |ns
t1min
Data Sheet 55 V1.4, 2014-05

Subject to Agreement on the Use of Product Information



o~ .. XMC1200
<||'If|l'|€0|’l XMC1000 Family

Package and Reliability

The difference between junction temperature and ambient temperature is determined by
AT = (Pt + Piostar + Piopyn) % Resa

The internal power consumption is defined as

Pt = Vooe x lppp (switching current and leakage current).

The static external power consumption caused by the output drivers is defined as
Piostat = Z((Vopp-Vor) * low) + Z(Vor x loy)

The dynamic external power consumption caused by the output drivers (P,gpyy) depends
on the capacitive load connected to the respective pins and their switching frequencies.
If the total power dissipation for a given system configuration exceeds the defined limit,
countermeasures must be taken to ensure proper system operation:

* Reduce Vppp, if possible in the system

¢ Reduce the system frequency

* Reduce the number of output pins
* Reduce the load on active output drivers

Data Sheet 58 V1.4, 2014-05
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Package and Reliability

4.2 Package Outlines
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Figure21  PG-TSSOP-38-9
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Package and Reliability
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