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Summary of Features

16-Bit Single-Chip
Real Time Signal Controller
XE162xL (XE166 Family)

1

Summary of Features

For a quick overview and easy reference, the features of the XE162xL are summarized
here.

High-performance CPU with five-stage pipeline and MPU

— 12.5 ns instruction cycle @ 80 MHz CPU clock (single-cycle execution)

— One-cycle 32-bit addition and subtraction with 40-bit result

— One-cycle multiplication (16 x 16 bit)

— Background division (32 / 16 bit) in 21 cycles

— One-cycle multiply-and-accumulate (MAC) instructions

— Enhanced Boolean bit manipulation facilities

— Zero-cycle jump execution

— Additional instructions to support HLL and operating systems

— Register-based design with multiple variable register banks

— Fast context switching support with two additional local register banks

— 16 Mbytes total linear address space for code and data

— 1,024 Bytes on-chip special function register area (C166 Family compatible)
— Integrated Memory Protection Unit (MPU)

Interrupt system with 16 priority levels providing 64 interrupt nodes

— Selectable external inputs for interrupt generation and wake-up

— Fastest sample-rate 12.5 ns

Eight-channel interrupt-driven single-cycle data transfer with

Peripheral Event Controller (PEC), 24-bit pointers cover total address space
Clock generation from internal or external clock sources,

using on-chip PLL or prescaler

Hardware CRC-Checker with Programmable Polynomial to Supervise On-Chip
Memory Areas

On-chip memory modules

— 2 Kbytes on-chip dual-port RAM (DPRAM)

6 Kbytes on-chip data SRAM (DSRAM)

4 Kbytes on-chip program/data SRAM (PSRAM)

— Up to 160 Kbytes on-chip program memory (Flash memory)

Memory content protection through Error Correction Code (ECC) for Flash
memory and through parity for RAMs

Data Sheet 3 V1.2, 2012-07
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Summary of Features

1.2 Definition of Feature Variants

The XE162xL types are offered with several Flash memory sizes. Table 3 and Table 4
describe the location of the available Flash memory.

Table 3 Continuous Flash Memory Ranges

Total Flash Size 1st Range? 2nd Range 3rd Range

160 Kbytes C0'0000, ... C1°0000, ... C4°0000, ...
CO’'EFFF, C2'0FFF C4'7TFFF,

96 Kbytes C0'0000y ... C1'0000y ... C4'0000y ...
CO’EFFF, C1'0FFF C4'7FFF,

1) The uppermost 4-Kbyte sector of the first Flash segment is reserved for internal use (CO’FO00, to CO'FFFF}).

Table 4 Flash Memory Module Allocation (in Kbytes)
Total Flash Size Flash oY Flash 1
160 128 32

96 64 32

1) The uppermost 4-Kbyte sector of the first Flash segment is reserved for internal use (CO’FO00,, to CO'FFFF,).

The XE162xL types are offered with different interface options. Table 5 lists the available
channels for each option.

Table 5 Interface Channel Association
Total Number Available Channels / Message Objects
19 ADCO channels CH[11:0], CH13, CH[20:15]
2 CAN nodes CANO, CAN1
32 message objects
4 serial channels u0oCo, UoC1, Ulco, uici

Data Sheet 6 V1.2, 2012-07
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General Device Information

Table 6 Pin Definitions and Functions (cont'd)

Pin | Symbol Ctrl. | Type | Function

38 |P2.10 O0/1|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 O0/1|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 || St/B | USIC1 Channel 1 Shift Clock Input

41, |P2.13 O0/1|St/B |Bit 13 of Port 2, General Purpose Input/Output
U1C1_DOUT |01 St/B | USIC1 Channel 1 Shift Data Output
CCUB3_COU |02 |St/B |CCUB3 Channel 0 Output
T60
U1C1_DXO0B |I 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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General Device Information

Table 6 Pin Definitions and Functions (cont'd)
Pin | Symbol Ctrl. | Type | Function
58 |P10.10 O0/1|St/B |Bit10of Port 10, General Purpose Input/Output
UOCO_SELO |01 St/B | USICO Channel 0 Select/Control 0 Output
0
CCU60_COU |02 |St/B |CCU6B0 Channel 3 Output
T63
U1CO0_DOUT |03 |St/B |USIC1 Channel 0 Shift Data Output
UOCO_DX2C |I St/B | USICO Channel 0 Shift Control Input
TDI_B I St/B | JTAG Test Data Input
UOC1_DX1A |I St/B | USICO Channel 1 Shift Clock Input
59 P10.11 O0/1|St/B |Bit1lof Port 10, General Purpose Input/Output
U1CO_SCLK |01 |St/B |USIC1 Channel 0 Shift Clock Output
ouT
BRKOUT 02 St/B | OCDS Break Signal Output
U1CO_DX1D |I St/B | USIC1 Channel 0 Shift Clock Input
TMS_B I St/B | JTAG Test Mode Selection Input
RxDC1B I St/B | CAN Node 1 Receive Data Input
60 |P10.12 O0/1|St/B |Bit12of Port 10, General Purpose Input/Output
Ul1CO_DOUT |01 St/B |USIC1 Channel 0 Shift Data Output
UOCO_DOUT |02 |St/B |USICO Channel 0 Shift Data Output
CCUB3_COU |03 |[St/B |CCUB3 Channel 2 Output
T62
TDO_A OH |St/B |DAP1/JTAG Test Data Output
SPD_0 I/OH |St/B | SPD Input/Output
Co I St/B | Configuration Pin O
UO0CO_DXO0D |I St/B | USICO Channel 0 Shift Data Input
U1C0_DXoC |I St/B | USIC1 Channel 0 Shift Data Input
U1CO_DX1E |I St/B | USIC1 Channel 0 Shift Clock Input
61 | XTAL2 (0] Sp/M | Crystal Oscillator Amplifier Output

Data Sheet
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General Device Information

2.2 Identification Registers

The identification registers describe the current version of the XE162xL and of its
modules.

Table 7 XE162xL Identification Registers

Short Name Value Address Notes
SCU_IDMANUF 1820, 00'FO7E,
SCU_IDCHIP 2801, 00'FO7Cy,
SCU_IDMEM 3028, 00'FO7A,
SCU_IDPROG 1313, 00’FO78

JTAG_ID 001D’6083,; |---

Data Sheet 23 V1.2, 2012-07
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Functional Description

Table 8 XE162xL Memory Map (cont'd)® (cont'd)

Address Area Start Loc. | End Loc. |AreaSize? |Notes
ESFR area 00'FO00,, |OO0’F1FF, |0.5 Kbytes

XSFR area 00’E000,, |OO’'EFFF, |4 Kbytes

Data SRAM (DSRAM) | 00'C800, |00'DFFF, |6 Kbytes
Reserved for DSRAM 00’8000, |O0’C7FF, |18 Kbytes
External memory area | 00'0000,; |00'7FFF, |32 Kbytes

1) Accesses to the shaded areas are reserved. In devices with external bus interface these accesses generate
external bus accesses.

2) The areas marked with “<” are slightly smaller than indicated, see column “Notes”.
3) The uppermost 4-Kbyte sector of the first Flash segment is reserved for internal use (CO’FO00,, to CO'FFFF,).
4) Several pipeline optimizations are not active within the external 10 area.

This common memory space consists of 16 Mbytes organized as 256 segments of
64 Kbytes; each segment contains four data pages of 16 Kbytes. The entire memory
space can be accessed bytewise or wordwise. Portions of the on-chip DPRAM and the
register spaces (ESFR/SFR) additionally are directly bit addressable.

The internal data memory areas and the Special Function Register areas (SFR and
ESFR) are mapped into segment 0, the system segment.

The Program Management Unit (PMU) handles all code fetches and, therefore, controls
access to the program memories such as Flash memory and PSRAM.

The Data Management Unit (DMU) handles all data transfers and, therefore, controls
access to the DSRAM and the on-chip peripherals.

Both units (PMU and DMU) are connected to the high-speed system bus so that they can
exchange data. This is required if operands are read from program memory, code or
data is written to the PSRAM, code is fetched from external memory, or data is read from
or written to external resources. These include peripherals on the LXBus such as USIC
or MultiCAN. The system bus allows concurrent two-way communication for maximum
transfer performance.

4 Kbytes of on-chip Program SRAM (PSRAM) are provided to store user code or data.
The PSRAM is accessed via the PMU and is optimized for code fetches. A section of the
PSRAM with programmable size can be write-protected.

Data Sheet 26 V1.2, 2012-07
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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 XE162xL provides a broad range of
debug and emulation features. User software running on the XE162xL can be debugged
within the target system environment.

The OCDS is controlled by an external debugging device via the debug interface. This
consists of the 2-pin Device Access Port (DAP) or of the 1-pin Single Pin DAP (SPD) 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 (SPD, 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.

The SPD interface uses one interface signal, 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 32 V1.2, 2012-07
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Functional Description
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Figure 5 CAPCOM Unit Block Diagram
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Functional Description

3.9 General Purpose Timer (GPT12E) Unit

The GPT12E unit is a very flexible multifunctional timer/counter structure which can be
used for many different timing tasks such as event timing and counting, pulse width and
duty cycle measurements, pulse generation, or pulse multiplication.

The GPT12E unit incorporates five 16-bit timers organized in two separate modules,
GPT1 and GPT2. Each timer in each module may either operate independently in a
number of different modes or be concatenated with another timer of the same module.

Each of the three timers T2, T3, T4 of module GPT1 can be configured individually for
one of four basic modes of operation: Timer, Gated Timer, Counter, and Incremental
Interface Mode. In Timer Mode, the input clock for a timer is derived from the system
clock and divided by a programmable prescaler. Counter Mode allows timer clocking in
reference to external events.

Pulse width or duty cycle measurement is supported in Gated Timer Mode, where the
operation of a timer is controlled by the ‘gate’ level on an external input pin. For these
purposes each timer has one associated port pin (TxIN) which serves as a gate or clock
input. The maximum resolution of the timers in module GPTL1 is 4 system clock cycles.

The counting direction (up/down) for each timer can be programmed by software or
altered dynamically by an external signal on a port pin (TXEUD), e.qg. to facilitate position
tracking.

In Incremental Interface Mode the GPT1 timers can be directly connected to the
incremental position sensor signals A and B through their respective inputs TxIN and
TXEUD. Direction and counting signals are internally derived from these two input
signals, so that the contents of the respective timer Tx corresponds to the sensor
position. The third position sensor signal TOPO can be connected to an interrupt input.

Timer T3 has an output toggle latch (T30OTL) which changes its state on each timer
overflow/underflow. The state of this latch may be output on pin T30UT e.g. for time out
monitoring of external hardware components. It may also be used internally to clock
timers T2 and T4 for measuring long time periods with high resolution.

In addition to the basic operating modes, T2 and T4 may be configured as reload or
capture register for timer T3. A timer used as capture or reload register is stopped. The
contents of timer T3 is captured into T2 or T4 in response to a signal at the associated
input pin (TxIN). Timer T3 is reloaded with the contents of T2 or T4, triggered either by
an external signal or a selectable state transition of its toggle latch T30TL. When both
T2 and T4 are configured to alternately reload T3 on opposite state transitions of T30TL
with the low and high times of a PWM signal, this signal can be continuously generated
without software intervention.

Note: Signals T2IN, T2EUD, T4EUD, T6IN and T6EUD are not connected to pins.

Data Sheet 38 V1.2, 2012-07
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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 @
TXDCn
Clock fean < N(;ﬁeNn RXDCn' | ﬂ
Control
Message Linked
g‘é‘éﬁ; Object List Port
Buffer Control Control
TXDCO
CAN >
g Node O RXDCO 4_0
Interrupt # ¢
Control CAN Control ﬂ
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 XE162xL 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 55 \%
10 pads and voltage
regulators

Table 15 Lower Voltage Range Definition

Parameter Symbol Values Unit | Note/
Test Condition

Min. | Typ. Max.

Digital supply voltage for |Vppe SR|3.0 3.3 4.5 \%
10 pads and voltage
regulators

4.2.1 Parameter Interpretation

The parameters listed in the following include both the characteristics of the XE162xL
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 XE162xL provides signals with the specified characteristics.

SR (System Requirement):
The external system must provide signals with the specified characteristics to the
XE162xL.

Data Sheet 58 V1.2, 2012-07
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Electrical Parameters

Pullup/Pulldown Device Behavior

Most pins of the XE162xL feature pullup or pulldown devices. For some special pins
these are fixed; for the port pins they can be selected by the application.

The specified current values indicate how to load the respective pin depending on the
intended signal level. Figure 12 shows the current paths.

The shaded resistors shown in the figure may be required to compensate system pull
currents that do not match the given limit values.

Vbop o
CD Pullup
ol —>
hd
o Tha
hd
PuIIdownGD
VSS -

MC_XC2X_PULL

Figure 12 Pullup/Pulldown Current Definition
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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 VySR |0.7x |- Vopp + |V

except XTAL1) Vopp 0.3

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

(all except XTAL1) Vopp

Output High voltage® Vou CC | Vope - |- - v lor> lommax
1.0
Vooe - - \4 ot lotnom "
0.4

Output Low Voltage® Vg CC |- - 0.4 Y lo< lotnom 2
B B 1.0 \ 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), @ 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 Ko,

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]): lo, = 0.05 x -5 *+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): loz = loziempmax = (1.6 X DV) (nA]. 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->Vppe). However, only the levels for nominal output currents are verified.

Data Sheet 64 V1.2, 2012-07
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Electrical Parameters

Leakage Power Consumption Calculation

The leakage power consumption can be calculated according to the following formulas:
lx1 = 470,000 + e with o = 5000 / (273 + BxT,)

Parameter B must be replaced by

» 1.0 for typical values
¢ 1.3 for maximum values

4 Ik [MA]

(2 S — _ILKlmax

I~ .

10 pmmtemmnes

B

/ ~ I LK1typ

T~

50 100 125 150 T,[°C]
MC_XC2XL_ILKN

o -

-50

Figure 14 Leakage Supply Current as a Function of Temperature
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Electrical Parameters

1) These parameter values cover the complete operating range. Under relaxed operating conditions
(temperature, supply voltage) typical values can be used for calculation.

2) The sum of DNL/INL/GAIN/OFF errors does not exceed the related TUE total unadjusted error.

3) If areduced analog reference voltage between 1V and Vpppg / 2 is used, then there are additional decrease
in the ADC speed and accuracy.

4) If the analog reference voltage range is below Vyppg but still in the defined range of Vpppg / 2 and Vpppg is
used, then the ADC converter errors increase. If the reference voltage is reduced by the factor k (k<1), TUE,
DNL, INL, Gain and Offset errors increase also by the factor 1/k.

5) If the analog reference voltage is > Vpppg, then the ADC converter errors increase.

6) TUE is based on 12-bit conversion.

7) TUE is tested at Vager = Vppes = 5.0 V, Vagnp = 0 V. It is verified by design for all other voltages within the
defined voltage range. The specified TUE is valid only if the absolute sum of input overload currents on analog
port pins (see lg, specification) does not exceed 10 mA, and if Vpger and Vagyp remain stable during the
measurement time.

Table 22 ADC Parameters for Lower Voltage Range

Parameter Symbol Values Unit | Note/

Min. |Typ. Max. Test Condition

Input resistance of the Ran CC |- 1.4 2.5 kOh | not subject to

selected analog channel m production test

1)
Input resistance of the Rarer |- 1.0 2.0 kOh | not subject to
reference input CcC m production test
1)

Differential Non-Linearity ||EApn ] |- 25 55 LSB

Error?349 cC

Gain Error2349) [EAganI |- 3.0 8.0 LSB

CcC

Integral Non- [EAN] |- 25 7.5 LSB

Linearity?34% cc

Offset Error2349) [EAGRe] |- 2.0 5.5 LSB

CcC
Analog clock frequency fapci SR |2 - 16.7 MHz | Std. reference
input (V ager)
2 - 12.1 MHz | Alt. reference
input (CHO)
Total Unadjusted Error¥? |[TUE| |- 25 |75 |LsB | o7
CcC
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Table 23 A/D Converter Computation Table

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

0000004 fayvs 00, tapc % 2
0000014 fovs /2 01, tapc X 3
0000104 fsys /3 02, tapc x 4

: fsys / (DIVA+1) tapc) X (STC+2)
1111104 fsys /63 FE, tapc) x 256
111111, fsys / 64 FFy tapc 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 faocr = fsys /4 =20 MHz, i.e. type, = 50 ns
Sample time ts =1tppe X 2 =100 ns

Conversion 12-bit:

tcry =16 xtypo +2xtgyg=16x50Nns+2x 12.5ns =0.825 us
Conversion 10-bit:

tcro =12 xtype +2 xtgyg=12x50Nns +2x12.5ns = 0.625 ps
Conversion 8-bit:

tes =10 x type + 2 x tgyg =10 x 50 Ns + 2 x 12.5 ns = 0.525 ps

Converter Timing Example B:

Assumptions: fsys =66 MHz (i.e. tgys = 15.2 ns), DIVA = 03, STC = 00,
Analog clock fapar  =fsys/ 4 =16.5MHz, i.e. t\pc, = 60.6 ns
Sample time ts =typg x2=1212ns

Conversion 12-bit:

tcry =16 xtypo +2 xtgyg=16x60.6 ns+2 x15.2ns=1.0 us
Conversion 10-bit:

teyp =12 xtape + 2 xtgys =12 x 60.6 NS + 2 x 15.2 ns = 0.758 us
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4.7.2 Definition of Internal Timing
The internal operation of the XE162xL is controlled by the internal system clock fsys.

Because the system clock signal fg,g 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 fqyg. This must be considered when calculating the timing
for the XE162xL.

Phase Locked Loop Operation (1:N)

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

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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4.7.3 External Clock Input Parameters

These parameters specify the external clock generation for the XE162xL. The clock can

be generated in two ways:

e By connecting a crystal or ceramic resonator to pins XTALL/XTALZ2.

* By supplying an external clock signal. This clock signal can be supplied either to
pin XTAL1 (core voltage domain) or to pin CLKIN1 (IO voltage domain).

If connected to CLKIN1, the input signal must reach the defined input levels V, and V.

If connected to XTAL1, a minimum amplitude V,, (peak-to-peak voltage) is sufficient for

the operation of the on-chip oscillator.

Note: The given clock timing parameters (t; ... t,) are only valid for an external clock

input signal.

Note: Operating Conditions apply.

Table 29 External Clock Input Characteristics

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

Oscillator frequency fosc SR |4 - 40 MHz | Input= Clock

Signal
4 - 16 MHz | Input= Crystal
or Resonator

XTAL1 input current [l CC |- - 20 pA

absolute value

Input clock high time t; SR 6 - - ns

Input clock low time t, SR 6 - - ns

Input clock rise time t; SR - 8 8 ns

Input clock fall time t, SR - 8 8 ns

Input voltage amplitude on |V, SR |0.3x |- - \Y fosc> 4 MHz;

XTAL1Y Voo fOSC, 16 MHz
04x |- - \Y fosc> 16 MHz;
Voo fosc< 25 MHz
05x |- - \Y fosc= 25 MHz;
Vooim fosc< 40 MHz

Input voltage range limits |V, SR |-1.7+ |- 1.7 v 2

for signal on XTAL1 Voom

1) The amplitude voltage V,y, refers to the offset voltage V. This offset voltage must be stable during the
operation and the resulting voltage peaks must remain within the limits defined by Vy,.
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