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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.
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Summary of Features

e On-Chip Peripheral Modules
— Synchronizable 12-bit A/D Converter with up to 19 channels,
conversion time below 1 us, optional data preprocessing (data reduction, range
check), broken wire detection
— 16-channel general purpose capture/compare unit (CC2)
— Two capture/compare units for flexible PWM signal generation (CCU6Xx)
— Multi-functional general purpose timer unit with 5 timers
— Up to 4 serial interface channels to be used as UART, LIN, high-speed
synchronous channel (SPI/QSPI), IIC bus interface (10-bit addressing, 400 kbit/s),
IIS interface
— On-chip MultiCAN interface (Rev. 2.0B active) with up to 32 message objects
(Full CAN/Basic CAN) on 2 CAN nodes and gateway functionality
— On-chip system timer and on-chip real time clock
« Single power supply from 3.0 Vto 5.5V
* Power reduction and wake-up modes with flexible power management
e Programmable window watchdog timer and oscillator watchdog
e Up to 48 general purpose /O lines
« On-chip bootstrap loaders
e Supported by a full range of development tools including C compilers, macro-
assembler packages, emulators, evaluation boards, HLL debuggers, simulators,
logic analyzer disassemblers, programming boards
* On-chip debug support via Device Access Port (DAP), Single-Pin DAP (SPD) or
JTAG interface
e 64-pin Green LQFP package, 0.5 mm (19.7 mil) pitch

Ordering Information
The ordering code for an Infineon microcontroller provides an exact reference to a
specific product. This ordering code identifies:

« the function set of the corresponding product type
« the temperature range®:
— SAF-...: -40°C to 85°C
— SAH-...: -40°C to 110°C
— SAK-...:-40°C to 125°C
« the package and the type of delivery.
For ordering codes for the XC223[04]L please contact your sales representative or local
distributor.

This document describes several derivatives of the XC223[04]L group:

Basic Device Types are readily available and
Special Device Types are only available on request.

1) Not all derivatives are offered in all temperature ranges.

Data Sheet 4 V1.3, 2015-02
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General Device Information

Table 6 Pin Definitions and Functions (cont'd)

Pin | Symbol Ctrl. |Type |Function

38 |P2.10 OO0/1|St/B |Bit 10 of Port 2, General Purpose Input/Output
UOC1_DOUT |01 St/B | USICO Channel 1 Shift Data Output
UOCO_SELO |02 St/B | USICO Channel 0 Select/Control 3 Output
3
CC2_CC23 |03/1|st/B |CAPCOM2 CC23I0 Capture Inp./ Compare Out.
UOC1_DXOE |I St/B |USICO Channel 1 Shift Data Input
CAPINA I St/B | GPT12E Register CAPREL Capture Input

39 pP2.11 0O0/1|St/B |Bit 11 of Port 2, General Purpose Input/Output
UOCO_SELO |01 St/B | USICO Channel 0 Select/Control 2 Output
2
UOC1_SELO |02 |St/B |USICO Channel 1 Select/Control 2 Output
2
U1C1_DX2A |I St/B | USIC1 Channel 1 Shift Control Input

40 |P2.12 O0/1|St/B |Bit 12 of Port 2, General Purpose Input/Output
UOCO_SELO |01 |St/B |USICO Channel 0 Select/Control 4 Output
4
UOC1_SELO |02 St/B | USICO Channel 1 Select/Control 3 Output
3
U1C1_SCLK |03 |St/B |USIC1 Channel 1 Shift Clock Output
ouT
U1C1_DX1A |I St/B | USIC1 Channel 1 Shift Clock Input

41, |P2.13 0O0/1|St/B |Bit 13 of Port 2, General Purpose Input/Output
Ul1C1_DOUT |01 St/B |USIC1 Channel 1 Shift Data Output
CCUB3_COU |02 |St/B |CCU63 Channel 0 Output
T60
Ul1C1_DXO0B |1 St/B |USIC1 Channel 1 Shift Data Input
U1CO_DXO0B |I St/B | USIC1 Channel 0 Shift Data Input

Data Sheet
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Functional Description

With its maximum resolution of 2 system clock cycles, the GPT2 module provides
precise event control and time measurement. It includes two timers (T5, T6) and a
capture/reload register (CAPREL). Both timers can be clocked with an input clock which
is derived from the CPU clock via a programmable prescaler or with external signals. The
counting direction (up/down) for each timer can be programmed by software or altered
dynamically with an external signal on a port pin (TXEUD). Concatenation of the timers
is supported with the output toggle latch (T6OTL) of timer T6, which changes its state on
each timer overflow/underflow.

The state of this latch may be used to clock timer T5, and/or it may be output on pin
T60OUT. The overflows/underflows of timer T6 can also be used to clock the CAPCOM2
timers and to initiate a reload from the CAPREL register.

The CAPREL register can capture the contents of timer T5 based on an external signal
transition on the corresponding port pin (CAPIN); timer T5 may optionally be cleared
after the capture procedure. This allows the XC223[04]L to measure absolute time
differences or to perform pulse multiplication without software overhead.

The capture trigger (timer T5 to CAPREL) can also be generated upon transitions of
GPT1 timer T3 inputs T3IN and/or T3EUD. This is especially advantageous when T3
operates in Incremental Interface Mode.

Data Sheet 42 V1.3, 2015-02
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Functional Description

3.13 MultiCAN Module

The MultiCAN module contains two independently operating CAN nodes with Full-CAN
functionality which are able to exchange Data and Remote Frames using a gateway
function. Transmission and reception of CAN frames is handled in accordance with CAN
specification V2.0 B (active). Each CAN node can receive and transmit standard frames
with 11-bit identifiers as well as extended frames with 29-bit identifiers.

The two CAN nodes share a common set of message objects. Each message object can
be individually allocated to either of the CAN nodes. Besides serving as a storage
container for incoming and outgoing frames, message objects can be combined to build
gateways between the CAN nodes or to set up a FIFO buffer.

The message objects are organized in double-chained linked lists, where each CAN
node has its own list of message objects. A CAN node stores frames only into message
objects that are allocated to its own message object list and it transmits only messages
belonging to this message object list. A powerful, command-driven list controller
performs all message object list operations.

MultiCAN Module Kernel
CAN TXDCn
Ladl
Clock fcan _ < Noden RXDCn +O
Control <
Message Linked
g‘i‘i:)%fr »| | Object List Port
Buffer Control Control
TXDCO
e CAN RXDCO‘
NodeO (€4— [j
Interrupt # # ﬂ
Control CAN Control
mc_multican_block.vsd

Figure 11 Block Diagram of MultiCAN Module
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Electrical Parameters

8) Value is controlled by on-chip regulator.

4.2 Voltage Range definitions

The XC223[04]L timing depends on the supply voltage. If such a dependency exists the
timing values are given for 2 voltage areas commonly used. The voltage areas are
defined in the following tables.

Table 14 Upper Voltage Range Definition

Parameter Symbol Values Unit | Note/
Test Condition

Min. | Typ. Max.

Digital supply voltage for |Vppe SR |4.5 5.0 5.5 Y
IO pads and voltage

regulators
Table 15 Lower Voltage Range Definition
Parameter Symbol Values Unit |Note/

Min. Typ. Max. Test Condition

Digital supply voltage for |Vppe SR |3.0 3.3 45 \%
10 pads and voltage
regulators

421 Parameter Interpretation

The parameters listed in the following include both the characteristics of the XC223[04]L
and its demands on the system. To aid in correctly interpreting the parameters when
evaluating them for a design, they are marked accordingly in the column “Symbol”:

CC (Controller Characteristics):

The logic of the XC223[04]L provides signals with the specified characteristics.

SR (System Requirement):
The external system must provide signals with the specified characteristics to the
XC223[04]L.
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Electrical Parameters

4.3.2 DC Parameters for Lower Voltage Area

Keeping signal levels within the limits specified in this table ensures operation without
overload conditions. For signal levels outside these specifications, also refer to the
specification of the overload current |,,.

Note: Operating Conditions apply.

Table 17 is valid under the following conditions: Vpppe>3.0V; Vpppetyp. 3.3V,
Vopp< 4.5V

Table 17 DC Characteristics for Lower Voltage Range
Parameter Symbol Values Unit |Note/
Min. |Typ. |Max. Test Condition
Pin capacitance (digital CoCC |- - 10 pF | not subject to
inputs/outputs). production test
Input Hysteresis? HYSCC|0.07 x |- - \Y Rg= 0 Ohm
VDDP
Absolute input leakage ozl - 10 200 nA | V> Vss;
current on pins of analog | CC Vin< Vooe
ports?
Absolute input leakage [lozal - 0.2 2 pA | T,<110 °C;
current for all other pins. |CC V> Vss
29 Vin< Vope
- 0.2 6 pA | T,<150 °C;
Vin> Vss ;
VIN< VDDP
Pull Level Force Current® | |lo | SR|150 |- - tA | Vi Vidmin
(pulldown_ena
bled);
VinE ViLmax
(pullup_enable
d);
Pull Level Keep Current® ||l |- - 10 pA Vi Vigmin
SR (pullup_enable
d);
VINS VILmax
(pulldown_ena
bled)
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Electrical Parameters

Table 17 DC Characteristics for Lower Voltage Range (cont'd)

Parameter Symbol Values Unit |Note/
Min. |Typ. |Max. Test Condition

Input high voltage (all VuSR |0.7x |- Vopp + |V

except XTALL) Vope 0.3

Input low voltage V,SR |-0.3 - 03x |V

(all except XTAL1) Vopp

Output High voltage® Vou CC | Vppe - |~ - Y lor> lommax
1.0
VDDP b - \ IOH2 IOHnom K
0.4

Output Low Voltage® Vg CC |- - 0.4 v lor< lonom &
B B 1.0 \4 IOLS IOLmax

1) Not subject to production test - verified by design/characterization. Hysteresis is implemented to avoid
metastable states and switching due to internal ground bounce. It cannot suppress switching due to external
system noise under all conditions.

2) If the input voltage exceeds the respective supply voltage due to ground bouncing (V) < Vgs) or supply ripple
(Vin > Vppp), a certain amount of current may flow through the protection diodes. This current adds to the
leakage current. An additional error current (l,y,) will flow if an overload current flows through an adjacent pin.
Please refer to the definition of the overload coupling factor K.

3) The given values are worst-case values. In production test, this leakage current is only tested at 125 °C; other
values are ensured by correlation. For derating, please refer to the following descriptions: Leakage derating
depending on temperature (T, = junction temperature [°C]): Iy, = 0.05 x e *0028xT3) [, A] For example, at
a temperature of 95 °C the resulting leakage current is 3.2 pA. Leakage derating depending on voltage level
(DV = Vppp - Ve [VD): 1oz = loztempmax - (1.6 X DV) (uA]. This voltage derating formula is an approximation
which applies for maximum temperature.

4) Drive the indicated minimum current through this pin to change the default pin level driven by the enabled pull
device.

5) Limit the current through this pin to the indicated value so that the enabled pull device can keep the default
pin level.

6) The maximum deliverable output current of a port driver depends on the selected output driver mode. This
specification is not valid for outputs which are switched to open drain mode. In this case the respective output
will float and the voltage is determined by the external circuit.

7) As arule, with decreasing output current the output levels approach the respective supply level (VOL->VSS,
VOH->VDDP). However, only the levels for nominal output currents are verified.

8) As a rule, with decreasing output current the output levels approach the respective supply level (Vo ->Vgg,
Vou->Vppp). However, only the levels for nominal output currents are verified.
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Electrical Parameters

4.3.3 Power Consumption

The power consumed by the XC223[04]L depends on several factors such as supply
voltage, operating frequency, active circuits, and operating temperature. The power
consumption specified here consists of two components:

« The switching current | depends on the device activity
* The leakage current |, depends on the device temperature

To determine the actual power consumption, always both components, switching current
I5 and leakage current |, must be added:

Iopp = Is + 1k

Note: The power consumption values are not subject to production test. They are
verified by design/characterization.
To determine the total power consumption for dimensioning the external power
supply, also the pad driver currents must be considered.

The given power consumption parameters and their values refer to specific operating
conditions:

e Active mode:
Regular operation, i.e. peripherals are active, code execution out of Flash.
e Stopover mode:
Crystal oscillator and PLL stopped, Flash switched off, clock in most parts of domain
DMP_M stopped.
Note: The maximum values cover the complete specified operating range of all
manufactured devices.
The typical values refer to average devices under typical conditions, such as
nominal supply voltage, room temperature, application-oriented activity.
After a power reset, the decoupling capacitors for Vpp,, are charged with the
maximum possible current.

For additional information, please refer to Section 5.2, Thermal Considerations.
Note: Operating Conditions apply.
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Electrical Parameters

Table 18 Switching Power Consumption
Parameter Symbol Values Unit | Note/

Min. |Typ. |Max. Test Condition
Power supply current lsact - 6+05 |8+ mA | power_mode=
(active) with all peripherals | CC x foys? | 0.75 x active ;
active and EVVRs on foys? voltage_range=

both 234

Power supply current in lsso CC |- 0.7 2.0 mA | power_mode=
stopover mode, EVVRs on stopover ;

voltage_range=
both

1) feysin MHz

2) The pad supply voltage pins (Vpppg) provide the input current for the on-chip EVVRs and the current
consumed by the pin output drivers. A small current is consumed because the drivers input stages are

switched.

3) Please consider the additional conditions described in section "Active Mode Power Supply Current".

4) The pad supply voltage only has a minor influence on this parameter.

Active Mode Power Supply Current

The actual power supply current in active mode not only depends on the system
frequency but also on the configuration of the XC223[04]L’s subsystem.

Besides the power consumed by the device logic the power supply pins also provide the
current that flows through the pin output drivers.
A small current is consumed because the drivers’ input stages are switched.

Data Sheet
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Electrical Parameters

Table 23 A/D Converter Computation Table

GLOBCTR.5-0 |A/D Converter INPCRx.7-0 Sample Time?
(DIVA) Analog Clock fupc, (STC) tg

0000004 fsvs 00 tapc) x 2
0000014 fys /2 01, tapc % 3
0000104 fsys /3 02, tapc x 4

: fsys / (DIVA+1) tapc) X (STC+2)
1111104 foys /63 FE, tapa x 256
111111, foys / 64 FFy tapcs x 257

1) The selected sample time is doubled if broken wire detection is active (due to the presampling phase).

Converter Timing Example A:

Assumptions: fsys =80 MHz (i.e. tgyg = 12.5 ns), DIVA = 03,,, STC = 00,
Analog clock fapar  =Tsys/ 4 =20 MHz, i.e. t\pc, = 50 ns
Sample time ts =tapc) X 2 =100 ns

Conversion 12-bit:

tcry =16 xtypo +2 xtgyg =16 x50 Nns + 2 x 12.5 ns = 0.825 us
Conversion 10-bit:

tcio =12 xtppo +2 xtgyg=12x50Nns + 2 x 12.5ns =0.625 ps
Conversion 8-bit:

tes =10 xtap + 2 x tgyg =10 x50 ns + 2 x 12.5 ns = 0.525 ps

Converter Timing Example B:

Assumptions: fsys =66 MHz (i.e. tgyg = 15.2 ns), DIVA = 03,,, STC = 00,
Analog clock faoa = fsys/4=16.5MHz, i.e. t\nc, = 60.6 ns
Sample time ts =typo x2=121.2ns

Conversion 12-bit:

terz =16 xfpg+2x15ys=16x60.6 Ns+2x15.2ns=1.0 us
Conversion 10-bit:

tcio =12 xtypo +2xtgyg=12x60.6 NS+ 2 x15.2ns=0.758 ps
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Electrical Parameters

4.6 Flash Memory Parameters

The XC223[04]L is delivered with all Flash sectors erased and with no protection
installed.

The data retention time of the XC223[04]L’s Flash memory (i.e. the time after which
stored data can still be retrieved) depends on the number of times the Flash memory has
been erased and programmed.

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

Note: Operating Conditions apply.

Table 27 Flash Parameters
Parameter Symbol Values Unit |Note/
Min. Typ. Max. Test Condition
Parallel Flash module Npp SR |- - 29 Ne, go< 1
program/erase limit _ _ 12) N ro> 1
depending on Flash read -
activity
Flash erase endurance Nsec SR |10 - - cycle | tger> 20 years
for security pages s
Flash wait states® Nuwsriasn | 1 - - fsys< 8 MHz
SR 2 - - foys< 13 MHz
3 - - foys< 17 MHz
4 - - foys> 17 MHz
Erase time per t,rCC |- 79 8.0 ms
sector/page
Programming time per tpr CC |- 39 3.5 ms
page
Data retention time trer CC |20 - - year | Ngg< 1,000 cycl
s es
Drain disturb limit Npp SR |32 - - cycle
S

Data Sheet 80 V1.3, 2015-02



o . XC2230L, XC2234L
< Infmeon ) XC2000 Family / Econo Line

Electrical Parameters

Table 27 Flash Parameters (cont'd)

Parameter Symbol Values Unit | Note/
Test Condition

Min. Typ. Max.

Number of erase cycles |Ngg SR |- - 15000 |cycle |tger> 5 years;
S Valid for up to
64 user
selected
sectors (data
storage)

- - 1000 |cycle |tger> 20 years
s

1) All Flash module(s) can be erased/programmed while code is executed and/or data is read from only one Flash
module or from PSRAM. The Flash module that delivers code/data can, of course, not be erased/programmed.

2) Flash module 1 can be erased/programmed while code is executed and/or data is read from Flash module 0.
3) Value of IMB_IMBCTRL.WSFLASH.

4) Programming and erase times depend on the internal Flash clock source. The control state machine needs a
few system clock cycles. This increases the stated durations noticably only at extremely low system clock
frequencies.

Access to the XC223[04]L Flash modules is controlled by the IMB. Built-in prefetch
mechanisms optimize the performance for sequential access.

Flash access waitstates only affect non-sequential access. Due to prefetch
mechanisms, the performance for sequential access (depending on the software
structure) is only partially influenced by waitstates.
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Electrical Parameters

4.7.2 Definition of Internal Timing

The internal operation of the XC223[04]L is controlled by the internal system clock fgys.

Because the system clock signal fgyg can be generated from a number of internal and
external sources using different mechanisms, the duration of the system clock periods
(TCSs) and their variation (as well as the derived external timing) depend on the
mechanism used to generate fg,s. This must be considered when calculating the timing
for the XC223[04]L.

Phase Locked Loop Operation (1:N)

3 I s N e

f

SYS

Direct Clock Drive (1:1)
ﬁN | | | | | | | | | | | | | | | | | | |

fSYS

Prescaler Operation (N:1)

TCS

MC_XC2X_CLOCKGEN

Figure 18 Generation Mechanisms for the System Clock

Note: The example of PLL operation shown in Figure 18 uses a PLL factor of 1:4; the
example of prescaler operation uses a divider factor of 2:1.

The specification of the external timing (AC Characteristics) depends on the period of the
system clock (TCS).
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Electrical Parameters

The timing in the AC Characteristics refers to TCSs. Timing must be calculated using the
minimum TCS possible under the given circumstances.

The actual minimum value for TCS depends on the jitter of the PLL. Because the PLL is
constantly adjusting its output frequency to correspond to the input frequency (from
crystal or oscillator), the accumulated jitter is limited. This means that the relative
deviation for periods of more than one TCS is lower than for a single TCS (see formulas
and Figure 19).

This is especially important for bus cycles using waitstates and for the operation of
timers, serial interfaces, etc. For all slower operations and longer periods (e.g. pulse train
generation or measurement, lower baudrates, etc.) the deviation caused by the PLL jitter
is negligible.

The value of the accumulated PLL jitter depends on the number of consecutive VCO
output cycles within the respective timeframe. The VCO output clock is divided by the
output prescaler K2 to generate the system clock signal fsys. The number of VCO cycles
is K2 x T, where T is the number of consecutive fg 5 cycles (TCS).

The maximum accumulated jitter (long-term jitter) D+, iS defined by:
Drmax [NS] = £(220 / (K2 x fgyg) + 4.3)

This maximum value is applicable, if either the number of clock cycles T > (f5ys / 1.2) or
the prescaler value K2 > 17.

In all other cases for a timeframe of T x TCS the accumulated jitter Dy is determined by:
Dt [NS] = Dypax x [(1 - 0.058 x K2) x (T - 1) / (0.83 x fgyg - 1) + 0.058 x K2]

fsys in [MHz] in all formulas.

Example, for a period of 3 TCSs @ 33 MHz and K2 = 4:

Dmax = £(220 / (4 x 33) + 4.3) = 5.97 ns (Not applicable directly in this case!)

D, =5.97 x [(1 - 0.058 x 4) x (3 - 1) / (0.83 x 33 - 1) + 0.058 x 4]
=5.97 x [0.768 x 2 / 26.39 + 0.232]
=1.7ns

Example, for a period of 3 TCSs @ 33 MHz and K2 = 2:
Dax = £(220 / (2 x 33) + 4.3) = 7.63 ns (Not applicable directly in this case!)

D;=7.63x[(1-0.058 x2)x(3-1)/(0.83x33-1)+0.058 x 2]
=7.63x[0.884 x 2/26.39 +0.116]
=1.4ns
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Table 30 Standard Pad Parameters for Upper Voltage Range (cont'd)

Parameter Symbol Values Unit | Note/
Min. |Typ. |Max. Test Condition
Rise and Fall times (10%- |tgx CC |- - 38+ |[ns |C,>20pF;
90%) 0.6 x C,< 100 pF;
C. Driver_Strength
= Medium
- - 1+ ns C.> 20 pF;
0.45 x C,<100 pF;
C, Driver_Strength
= Strong ;
Driver_Edge=
Soft
- - 16 + ns C.> 20 pF;
0.45 x C,< 100 pF;
C, Driver_Strength
= Strong ;
Driver_Edge=
Slow
- - 200+ |ns C.> 20 pF;
25x C,< 100 pF;
C, Driver_Strength
= Weak

1) The total output current that may be drawn at a given time must be limited to protect the supply rails from
damage. For any group of 16 neighboring output pins, the total output current in each direction (£l and -

lon) Must remain below 25 mA.

Table 31 Standard Pad Parameters for Lower Voltage Range
Parameter Symbol Values Unit |Note/
Min. | Typ. Max. Test Condition
Maximum output driver lomax - 18 mA | Driver_Strength
current (absolute value)V |CC = Medium
- - 3.0 mA | Driver_Strength
= Strong
- - 0.3 mA | Driver_Strength
= Weak
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4.7.5 Synchronous Serial Interface Timing

Electrical Parameters

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

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

characterization.

Note: Operating Conditions apply.

Table 32 is valid under the following conditions:

voltage_range= upper

C,=20pF; SSC= master;

Table 32 USIC SSC Master Mode Timing for Upper Voltage Range

Parameter Symbol Values Unit | Note/
Min Typ. |Max. Test Condition
Slave select output SELO |t; CC tsvs - - ns
active to first SCLKOUT gV
transmit edge
Slave select output SELO |t, CC tsvs - ns
inactive after last 6Y
SCLKOUT receive edge
Data output DOUT valid |t; CC -6 - 9 ns
time
Receive data input setup |t, SR 31 - - ns
time to SCLKOUT receive
edge
Data input DXO0 hold time |t; SR -4 - - ns
from SCLKOUT receive
edge
1) teys=1/fsys
Data Sheet 93 V1.3, 2015-02
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Table 33 is valid under the following conditions: C,=20pF; SSC= master ;
voltage_range= lower

Table 33 USIC SSC Master Mode Timing for Lower Voltage Range

Parameter Symbol Values Unit | Note/
Min. |Typ. |Max. Test Condition

Slave select output SELO |t; CC tsys- |- - ns

active to first SCLKOUT 10Y

transmit edge

Slave select output SELO |t, CC tsys- |- - ns

inactive after last oY

SCLKOUT receive edge

Data output DOUT valid |t; CC -7 - 11 ns

time

Receive data input setup |t, SR 40 - - ns

time to SCLKOUT receive

edge

Data input DXO hold time |tg SR -5 - - ns

from SCLKOUT receive

edge

1) tsys=1/fsys

Table 34 is valid under the following conditions: C,=20pF; SSC=slave;
voltage_range= upper
Table 34 USIC SSC Slave Mode Timing for Upper Voltage Range

Parameter Symbol Values Unit | Note/
Test Condition

Min. | Typ. Max.

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

Selectinput DX2 hold after |t;; SR |7 - - ns
last clock input DX1
receive edge?

Receive data input setup |t,, SR |7 - - ns
time to shift clock receive
edge?
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Electrical Parameters

DAP1

MC_DAP1_RX

Figure 23 DAP Timing Host to Device

. b,

DAP1

[ E— tlg ——
MC_DAP1_TX

Figure 24 DAP Timing Device to Host

Note: The transmission timing is determined by the receiving debugger by evaluating the
sync-request synchronization pattern telegram.
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o .. XC2230L, XC2234L
< Infineon XC2000 Family / Econo Line

Package and Reliability

particular, the size of the Exposed Pad (if present) 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.

Package Outlines

L
S .
8o 8%
Nz 9=
sl Iy 2
1©[0.08[C] 64x
| SEATING COPLANARITY o 0.6:0.15
0.9+007 PLANE
-£-0.03
—= 25l ={8]0.08 M| A-B[D[ C| 64x
.
- 1); 5]0.2]A-B[D] 64x Bottom View

= "i12/02/A-BID[H] 4x

05x45° | =D

n

‘ Exposed Diepad

-

64 ] - v

1
Index Marking Index Marking

1) Does not include plastic or metal protrusion of 0.25 max. per side

PG-LQFP-64-6, -8, -12-PO V13

Figure 27 PG-LQFP-64-22/-24 (Plastic Green Thin Quad Flat Package)

All dimensions in mm.

You can find complete information about Infineon packages, packing and marking in our
Infineon Internet Page “Packages”: http://www.infineon.com/packages
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