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Summary of Features

On-Chip Peripheral Modules

— Two synchronizable A/D Converters with up to 9 channels, 10-bit resolution,
conversion time below 1 us, optional data preprocessing (data reduction, range
check), broken wire detection

— 16-channel general purpose capture/compare unit (CC2)

— One capture/compare units for flexible PWM signal generation (CCUG0)

— Multi-functional general purpose timer unit with 5 timers

— 6 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 64 message objects
(Full CAN/Basic CAN) on up to 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

Programmable watchdog timer and oscillator watchdog

Up to 40 general purpose /O lines

On-chip bootstrap loaders

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) or JTAG interface

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 derivative itself, i.e. its function set, the temperature range, and the supply voltage
the temperature range:

— SAF-...: -40°C to 85°C

— SAK-...:-40°C to 125°C

the package and the type of delivery.

For ordering codes for the XE162xN please contact your sales representative or local
distributor.

Data Sheet 8 V1.5, 2013-02
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General Device Information

Table 5 Pin Definitions and Functions (cont'd)

Pin | Symbol Ctrl. | Type | Function

28 |P23 O0/1|St/B |Bit 3 of Port 2, General Purpose Input/Output
UoCOo_DOUT |01 St/B | USICO Channel 0 Shift Data Output
CC2_CC16 |0O3/1|St/B |CAPCOM2 CC16l0 Capture Inp./ Compare Out.
ESR2_0 I St/B | ESR2 Trigger Input 0
UOCO_DXOE |1 St/B | USICO Channel 0 Shift Data Input
UOC1_DX0D |I St/B | USICO Channel 1 Shift Data Input
RxDCOA I St/B | CAN Node 0 Receive Data Input

29 |P24 O0/1|St/B |Bit4 of Port 2, General Purpose Input/Output
UoC1_DOUT |O1 St/B | USICO Channel 1 Shift Data Output
TxDCO 02 St/B | CAN Node 0 Transmit Data Output
CC2_ccC17 0O3/1|St/B | CAPCOM2 CC1710 Capture Inp./ Compare Out.
ESR1_0 I St/B | ESR1 Trigger Input 0
UOCO_DXOF |1 St/B | USICO Channel 0 Shift Data Input
RxDC1A I St/B | CAN Node 1 Receive Data Input

30 |P25 O0/1|St/B |Bit5 of Port 2, General Purpose Input/Output
UO0CO_SCLK |O1 St/B | USICO Channel 0 Shift Clock Output
ouT
TxDCO 02 St/B | CAN Node 0 Transmit Data Output
CC2_CC18 |0O3/1|St/B |CAPCOM2 CC18I0 Capture Inp./ Compare Out.
U0CO_DX1D |I St/B | USICO Channel 0 Shift Clock Input
ESR1_10 I St/B | ESR1 Trigger Input 10

31 P2.6 O0/1|St/B |Bit 6 of Port 2, General Purpose Input/Output
UOCO_SELO |O1 St/B | USICO Channel 0 Select/Control 0 Output
0
UOC1_SELO |02 St/B | USICO Channel 1 Select/Control 1 Output
1
CC2_CC19 0O3/1|St/B | CAPCOM2 CC1910 Capture Inp./ Compare Out.
U0CO0_DX2D || St/B | USICO Channel 0 Shift Control Input
RxDCOD I St/B | CAN Node 0 Receive Data Input
ESR2_6 I St/B | ESR2 Trigger Input 6

Data Sheet
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General Device Information

Table 5 Pin Definitions and Functions (cont'd)
Pin | Symbol Ctrl. | Type | Function
35 |P27 O0/1|St/B |Bit7 of Port 2, General Purpose Input/Output
UOC1_SELO |O1 St/B | USICO Channel 1 Select/Control 0 Output
0
UOCO_SELO |02 St/B | USICO Channel 0 Select/Control 1 Output
1
CC2_CC20 |0O3/1|St/B |CAPCOM2 CC20I0 Capture Inp./ Compare Out.
UOC1_DX2C |I St/B | USICO Channel 1 Shift Control Input
RxDC1C I St/B | CAN Node 1 Receive Data Input
ESR2_7 I St/B | ESR2 Trigger Input 7
36 P28 O0/1|DP/B |Bit 8 of Port 2, General Purpose Input/Output
UOC1_SCLK |01 DP/B | USICO Channel 1 Shift Clock Output
ouT
EXTCLK 02 |DP/B | Programmable Clock Signal Output
CC2_cC21 0O3/1|DP/B | CAPCOM2 CC2110 Capture Inp./ Compare Out.
uoC1_DX1D |l DP/B | USICO Channel 1 Shift Clock Input
37 |P29 O0/1|St/B |Bit9 of Port 2, General Purpose Input/Output
U0C1_DOUT |01 St/B | USICO Channel 1 Shift Data Output
TxDCA1 02 St/B | CAN Node 1 Transmit Data Output
CC2_CC22 |0O3/1|St/B |CAPCOM2 CC22I0 Capture Inp./ Compare Out.
CLKIN1 I St/B | Clock Signal Input 1
TCK_A IH St/B | DAPO/JTAG Clock Input
If JTAG pos. A is selected during start-up, an
internal pull-up device will hold this pin high when
nothing is driving it.
If DAP pos. 0 is selected during start-up, an
internal pull-down device will hold this pin low
when nothing is driving it.

Data Sheet
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General Device Information

Table 5 Pin Definitions and Functions (cont'd)

Pin | Symbol Ctrl. | Type | Function

38 |P10.0 O0/1|St/B |Bit 0 of Port 10, General Purpose Input/Output
U0oC1_DOUT | O1 St/B | USICO Channel 1 Shift Data Output
CCUB0_CC6 |02 |[St/B |CCU60 Channel 0 Output
0
CCuUe60_CC6 |1 St/B | CCU60 Channel 0 Input
0INA
ESR1_2 I St/B | ESR1 Trigger Input 2
UOCO_DXOA |1 St/B | USICO Channel 0 Shift Data Input
UOC1_DXO0A |I St/B | USICO Channel 1 Shift Data Input

39 |P10.1 O0/1|St/B |Bit1 of Port 10, General Purpose Input/Output
U0CO_DOUT |01 St/B | USICO Channel 0 Shift Data Output
CCUB0_CC6 |02 |[St/B |CCU60 Channel 1 Output
1
CCU60_CC6 || St/B | CCU60 Channel 1 Input
1INA
UOCO_DX1A |1 St/B | USICO Channel 0 Shift Clock Input
UOCO_DX0B |I St/B | USICO Channel 0 Shift Data Input

40 |P10.2 O0/1|St/B |Bit2 of Port 10, General Purpose Input/Output
UO0CO_SCLK |O1 St/B | USICO Channel 0 Shift Clock Output
ouT
CCU60_CC6 |02 St/B | CCU60 Channel 2 Output
2
CCU60_CC6 || St/B | CCU60 Channel 2 Input
2INA
uoCco_DX1B || St/B | USICO Channel 0 Shift Clock Input

42 |P2.10 O0/1|St/B |Bit 10 of Port 2, General Purpose Input/Output
U0C1_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

Data Sheet
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General Device Information

Table 5 Pin Definitions and Functions (cont'd)

Pin | Symbol Ctrl. | Type | Function

2, Vobes - PS/B | Digital Pad Supply Voltage for Domain B

16, Connect decoupling capacitors to adjacent

18, Voop! Vss Pin pairs as close as possible to the pins.

32, Note: The on-chip voltage regulators and all ports

2‘; except P5, P6 and P15 are fed from supply
’ voltage Vpppg-

50’ DDPB

64

1, Vss - PS/-- | Digital Ground

17, All Vg pins must be connected to the ground-line

33, or ground-plane.

49

Note: Also the exposed pad is connected
internally to Vsg. To improve the EMC
behavior, it is recommended to connect the
exposed pad to the board ground.

For thermal aspects, please refer to the
Data Sheet. Board layout examples are
given in an application note.

Data Sheet

25 V1.5, 2013-02



o . XE162FN, XE162HN
< Infineon XE166 Family / Value Line

Functional Description

3 Functional Description

The architecture of the XE162xN combines advantages of RISC, CISC, and DSP
processors with an advanced peripheral subsystem in a well-balanced design. On-chip
memory blocks allow the design of compact systems-on-silicon with maximum
performance suited for computing, control, and communication.

The on-chip memory blocks (program code memory and SRAM, dual-port RAM, data
SRAM) and the generic peripherals are connected to the CPU by separate high-speed
buses. Another bus, the LXBus, connects additional on-chip resources and external
resources. This bus structure enhances overall system performance by enabling the
concurrent operation of several subsystems of the XE162xN.

The block diagram gives an overview of the on-chip components and the advanced
internal bus structure of the XE162xN.

DPRAM DSRAM OoCDSs
PORAM ﬁ ﬁ Debug Support
i Sz Sz EBC
LXBus Control
=
Flash M | ] cPU External Bus
as emory Control
MAC Unit
MCHK
System Functions WDT | o
Clock, Reset, Power MPU Interrupt & PEC @
Control, StandBy RAM y RTC >
Interrupt Bus
e
12} .
a USICx Multi
Module Module o |Modules| CAN
8
©
()
<
=3
8-/10- | 8-/10- 5 16 3+1 S 2
Bit Bit Timers Chan. Chan. Chan.
each each
Analog and Digital General Purpose |0 (GPIO) Ports
l; MC_N-SERIES_BLOCKDIAGRAM

Figure 4 Block Diagram
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Functional Description

Memory Content Protection

The contents of on-chip memories can be protected against soft errors (induced e.g. by
radiation) by activating the parity mechanism or the Error Correction Code (ECC).

The parity mechanism can detect a single-bit error and prevent the software from using
incorrect data or executing incorrect instructions.

The ECC mechanism can detect and automatically correct single-bit errors. This
supports the stable operation of the system.

It is strongly recommended to activate the ECC mechanism wherever possible because
this dramatically increases the robustness of an application against such soft errors.

Data Sheet 31 V1.5, 2013-02
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3.2 Central Processing Unit (CPU)

The core of the CPU consists of a 5-stage execution pipeline with a 2-stage instruction-
fetch pipeline, a 16-bit arithmetic and logic unit (ALU), a 32-bit/40-bit multiply and
accumulate unit (MAC), a register-file providing three register banks, and dedicated
SFRs. The ALU features a multiply-and-divide unit, a bit-mask generator, and a barrel

Functional Description

shifter.
PMU[———/] PSRAM
Flash/ROM
CPU
Prefetch | [csP| 1P VECSEG 2-Stage
Unit Prefetch
CPUCONT TFR -LLLLIF'ipeIine
Branch | | CPUCON2
Unit Injection/ B e DPRAM
Exception
Return Handler
FIFO
Stack | Fy IPIP
IDX0 QRO DPPO spsec ||| cp |
IDX1 QR1 DPP1 sP () T
QX0 DPP2 STKOV R15 . =TS
QX1 DPP3 STKUN R14 M.: R14
- - - GPRs ] - L GPRs A
ADU | (L {14 B ]
Multiply I MRW | Division Unit | | Bit-Mask-Gen. Eg) :__E E;
Unit Multiply Unit | | Barrel-Shifter I .
LA l
MCW MDC RF
MSW PSW +/-
MDH MDL - .
[ maH || maL - Buffer - DSRAM
ZEROS ONES B T EBC
MAC ALU WB Peripherals
DMU
mca04917_x.vsd
Figure 5 CPU Block Diagram
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Functional Description

to a dedicated vector table location). The occurrence of a hardware trap is also indicated
by a single bit in the trap flag register (TFR). Unless another higher-priority trap service
is in progress, a hardware trap will interrupt any ongoing program execution. In turn,
hardware trap services can normally not be interrupted by standard or PEC interrupts.

Depending on the package option up to 3 External Service Request (ESR) pins are
provided. The ESR unit processes their input values and allows to implement user
controlled trap functions (System Requests SRO and SR1). In this way reset, wakeup
and power control can be efficiently realized.

Software interrupts are supported by the ‘TRAP’ instruction in combination with an
individual trap (interrupt) number. Alternatively to emulate an interrupt by software a
program can trigger interrupt requests by writing the Interrupt Request (IR) bit of an
interrupt control register.

3.6 On-Chip Debug Support (OCDS)

The On-Chip Debug Support system built into the XE162xN provides a broad range of
debug and emulation features. User software running on the XE162xN can be debugged
within the target system environment.

The OCDS is controlled by an external debugging device via the debug interface. This
either consists of the 2-pin Device Access Port (DAP) or of the JTAG port conforming to
IEEE-1149. The debug interface can be completed with an optional break interface.

The debugger controls the OCDS with a set of dedicated registers accessible via the
debug interface (DAP or JTAG). In addition the OCDS system can be controlled by the
CPU, e.g. by a monitor program. An injection interface allows the execution of OCDS-
generated instructions by the CPU.

Multiple breakpoints can be triggered by on-chip hardware, by software, or by an
external trigger input. Single stepping is supported, as is the injection of arbitrary
instructions and read/write access to the complete internal address space. A breakpoint
trigger can be answered with a CPU halt, a monitor call, a data transfer, or/and the
activation of an external signal.

Tracing of data can be obtained via the debug interface, or via the external bus interface
for increased performance.

Tracing of program execution is supported by the XE166 Family emulation device. With
this device the DAP can operate on clock rates of up to 20 MHz.

The DAP interface uses two interface signals, the JTAG interface uses four interface
signals, to communicate with external circuitry. The debug interface can be amended
with two optional break lines.

Data Sheet 36 V1.5, 2013-02
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Functional Description

Reload Reg
T7REL

Jec —” T7
T7IN —> Input
T6OUF —» Control

Timer T7

I_

CC1610 <« - ——————7 > CCI6RQ
CC1710 <+—> D R TP — CC17IRQ
Mode Sixteen
Control 16-bit
(Capture : Capture/
or ' Compare
Compare) Registers
CC3110 <+—» Coo-2223d b co31rRQ
fee —» T8
Input Timer T8 > T8IRQ

T6OUF —» Control

-I

Reload Reg
T8REL

MC_CAPCOM2_BLOCKDIAG

Figure 6 CAPCOM Unit Block Diagram
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Functional Description

3.8 Capture/Compare Units CCU6x
The XE162xN types feature the CCUGO unit(s).

CCUG is a high-resolution capture and compare unit with application-specific modes. It
provides inputs to start the timers synchronously, an important feature in devices with
several CCU6 modules.

The module provides two independent timers (T12, T13), that can be used for PWM
generation, especially for AC motor control. Additionally, special control modes for block
commutation and multi-phase machines are supported.

Timer 12 Features

* Three capture/compare channels, where each channel can be used either as a
capture or as a compare channel.

» Supports generation of a three-phase PWM (six outputs, individual signals for high-
side and low-side switches)

* 16-bit resolution, maximum count frequency = peripheral clock

» Dead-time control for each channel to avoid short circuits in the power stage

» Concurrent update of the required T12/13 registers

* Center-aligned and edge-aligned PWM can be generated

» Single-shot mode supported

* Many interrupt request sources

* Hysteresis-like control mode

* Automatic start on a HW event (T12HR, for synchronization purposes)

Timer 13 Features

* One independent compare channel with one output

* 16-bit resolution, maximum count frequency = peripheral clock

» Can be synchronized to T12

* Interrupt generation at period match and compare match

» Single-shot mode supported

* Automatic start on a HW event (T13HR, for synchronization purposes)

Additional Features

» Block commutation for brushless DC drives implemented

» Position detection via Hall sensor pattern

» Automatic rotational speed measurement for block commutation

* Integrated error handling

» Fast emergency stop without CPU load via external signal (CTRAP)
« Control modes for multi-channel AC drives

* Output levels can be selected and adapted to the power stage

Data Sheet 40 V1.5, 2013-02



o . XE162FN, XE162HN
< Infineon XE166 Family / Value Line

Electrical Parameters

4.3 DC Parameters

These parameters are static or average values that may be exceeded during switching
transitions (e.g. output current).

The XE162xN can operate within a wide supply voltage range from 3.0V to 5.5V.
However, during operation this supply voltage must remain within 10 percent of the
selected nominal supply voltage. It cannot vary across the full operating voltage range.

Because of the supply voltage restriction and because electrical behavior depends on
the supply voltage, the parameters are specified separately for the upper and the lower
voltage range.

During operation, the supply voltages may only change with a maximum speed of
dVv/dt <1 Vims.

Leakage current is strongly dependent on the operating temperature and the voltage
level at the respective pin. The maximum values in the following tables apply under worst
case conditions, i.e. maximum temperature and an input level equal to the supply
voltage.

The value for the leakage current in an application can be determined by using the
respective leakage derating formula (see tables) with values from that application.

The pads of the XE162xN are designed to operate in various driver modes. The DC
parameter specifications refer to the pad current limits specified in Section 4.7.4.

Data Sheet 62 V1.5, 2013-02
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Electrical Parameters

Table 16 DC Characteristics for Lower Voltage Range (cont'd)

Parameter Symbol Values Unit | Note /
Min. Typ. Max. Test Condition
Output High voltage” Vou CC | Vopp - |- - \% Iow> Iopmax
1.0
Voor - |— - \ TorZ Totnom ®
0.4
Output Low Voltage” VoL CC |- - 0.4 Y Ioi< Iotnom ®
- - 1.0 \% IOLS IOLmax

1)

2)

@

&

2

Because each double bond pin is connected to two pads (standard pad and high-speed pad), it has twice the
normal value. For a list of affected pins refer to the pin definitions table in chapter 2.

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.

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

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 (7, = junction temperature [°C]): Io, = 0.05 x e(!-*0028xT3) [ Al For example, at
a temperature of 95 °C the resulting leakage current is 3.2 pA. Leakage derating depending on voltage level
(DV = Vppp = Vein [VD): loz = Loziempmax - (1.6 x DV) (HA]. This voltage derating formula is an approximation
which applies for maximum temperature.

Drive the indicated minimum current through this pin to change the default pin level driven by the enabled pull
device: Vpyy <= V,_for a pullup; Vp) >= V) for a pulldown.

Limit the current through this pin to the indicated value so that the enabled pull device can keep the default
pin level: V) >= V) for a pullup; Ve <= V) for a pulldown.

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.

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

Table 17 Switching Power Consumption
Parameter Symbol Values Unit | Note /
Min. Typ Max. Test Condition
Power supply current Ispcr - 6+0.6 |8+1.0 |mA |power_mode=
(active) with all peripherals | CC X favs” | X fovs” active ;
active and EVVRs on voltage_range=
both 2314
Power supply current in Igs0 CC |- 0.7 2.0 mA | power_mode=
stopover mode, EVVRs on stopover ;
voltage_range=
both 4
1) fsysin 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. In Fast Startup Mode (with the Flash modules deactivated), the typical current is reduced to 3 + 0.6
X fsys-

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

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

s e

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 XE162xN’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.

The 10 power domains can be supplied separately. Power domain A (Vpppa) supplies the
A/D converters and Port 6. Power domain B (Vpppg) supplies the on-chip EVVRs and all
other ports.

During operation domain A draws a maximum current of 1.5 mA for each active A/D
converter module from Vpppa-

In Fast Startup Mode (with the Flash modules deactivated), the typical current is reduced
to 3 + 0.6xfgys MA.
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4.6 Flash Memory Parameters
The XE162xN is delivered with all Flash sectors erased and with no protection installed.

The data retention time of the XE162xN’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 24 Flash Parameters
Parameter Symbol Values Unit |Note/
Min. Typ Max. Test Condition
Parallel Flash module Npp SR |- - 2" N gp< 1
program/erase limit _ _ 12) N rp> 1
depending on Flash read -
activity
Flash erase endurance | Nggc SR |10 - - cycles | fger> 20 years
for security pages
Flash wait states® Nysrias | 1 - - Jsys< 8 MHz
SR 2 - - fays< 13 MHz
3 - - Joys< 17 MHz
4 - - Jfsys™ 17 MHz
Erase time per ter CC |- 74 8.0 ms
sector/page
Programming time per  |fpgr CC |- 3% 35 ms
page
Data retention time tze7 CC |20 - - years | Ngg< 1,000 cycl
es
Drain disturb limit Npp SR |32 - - cycles
Number of erase cycles | Ngg SR |- - 15.000 | cycles | fger> 5 years;
Valid for Flash
module 1 (up to
64 kbytes)
- - 1.000 |cycles |fzer> 20 years

1) The unused 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.
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Table 35 JTAG Interface Timing for Upper Voltage Range (cont'd)

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

TCK low time t3 SR 16 - - ns

TCK clock rise time t, SR - - 8 ns

TCK clock fall time t5 SR - - 8 ns

TDI/TMS setup to TCK 15 SR 6 - - ns

rising edge

TDI/TMS hold after TCK | # SR 6 - - ns

rising edge

TDO valid from TCK falling |3 CC - 25 29 ns

edge (propagation delay)?

TDO high impedanceto |#, CC - 25 29 ns

valid output from TCK

falling edge®?

TDO valid output to high |#,,CC |- 25 29 ns

impedance from TCK

falling edge?

TDO hold after TCK falling |#,4 CC |5 - - ns

edge?

1) Under typical conditions, the JTAG interface can operate at transfer rates up to 20 MHz.
2) The falling edge on TCK is used to generate the TDO timing.
3) The setup time for TDO is given implicitly by the TCK cycle time.

Table 36 is valid under the following conditions: C, = 20 pF; voltage_range= lower

Table 36 JTAG Interface Timing for Lower Voltage Range

Parameter Symbol Values Unit | Note /
Min. |Typ. |Max. Test Condition
TCK clock period t; SR 50 - - ns
TCK high time t, SR 16 - - ns
TCK low time t3 SR 16 - - ns
TCK clock rise time t, SR - - 8 ns
TCK clock fall time t5 SR - - 8 ns
TDI/TMS setup to TCK 15 SR 6 - - ns
rising edge
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Figure 27 JTAG Timing
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5 Package and Reliability

The XE166 Family devices use the package type PG-LQFP (Plastic Green - Low Profile
Quad Flat Package). The following specifications must be regarded to ensure proper
integration of the XE162xN in its target environment.

5.1 Packaging
These parameters specify the packaging rather than the silicon.

Table 37 Package Parameters (PG-LQFP-64-6)

Parameter Symbol Limit Values Unit | Notes
Min. Max.
Exposed Pad Dimension |ExxEy |- 56x56 |mm |-
Power Dissipation Ppiss - 0.8 W -
Thermal resistance Reun - 40 K/W |No thermal via®
Junction-Ambient 37 K/W | 4-layer, no padZ)
25 K/W | 4-layer, pad®

-

Device mounted on a 4-layer board without thermal vias; exposed pad not soldered.

Device mounted on a 4-layer JEDEC board (according to JESD 51-7) with thermal vias; exposed pad not
soldered.

3) Device mounted on a 4-layer JEDEC board (according to JESD 51-7) with thermal vias; exposed pad soldered
to the board.

)

Note: To improve the EMC behavior, it is recommended to connect the exposed pad to
the board ground, independent of the thermal requirements.
Board layout examples are given in an application note.

Package Compatibility Considerations

The XE162xN is a member of the XE166 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 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.
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