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Summary of Features

1.1 Device Types

The following XE162xN device types are available and can be ordered through
Infineon’s direct and/or distribution channels. The devices are available for the SAF
temperature range. SAK types are available upon request only.

Table 1 Synopsis of XE162xN Device Types
Derivative Flash PSRAM |Capt./Comp. | ADC? |Interfaces®
Memory” | DSRAM? |Modules Chan.
XE162FN-16F80L | 128 Kbytes | 8 Kbytes | CC2 7+2 |2 CAN Node,
8 Kbytes | CCU6G0 6 Serial Chan.
XE162FN-24F80L | 192 Kbytes | 8 Kbytes |CC2 7+2 |2 CAN Node,
16 Kbytes | CCU60 6 Serial Chan.
XE162FN-40F80L | 320 Kbytes | 16 Kbytes | CC2 7+2 |2 CAN Node,
16 Kbytes | CCUG0 6 Serial Chan.
XE162HN-16F80L | 128 Kbytes | 8 Kbytes | CC2 7 +2 |no CAN Nodes,
8 Kbytes | CCU6G0 6 Serial Chan.
XE162HN-24F80L | 192 Kbytes | 8 Kbytes | CC2 7 +2 |no CAN Nodes,
16 Kbytes | CCU60 6 Serial Chan.
XE162HN-40F80L | 320 Kbytes | 16 Kbytes | CC2 7 +2 |no CAN Nodes,
16 Kbytes | CCU60 6 Serial Chan.

1) Specific information about the on-chip Flash memory in Table 2.
2) All derivatives additionally provide 8 Kbytes SBRAM and 2 Kbytes DPRAM.

3) Specific information about the available channels in Table 4.
Analog input channels are listed for each Analog/Digital Converter module separately (ADCO + ADC1).
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General Device Information

Table 5 Pin Definitions and Functions (cont'd)

Pin | Symbol Ctrl. | Type | Function

7 P6.0 OO0/ 1|DA/A |Bit 0 of Port 6, General Purpose Input/Output
EMUXO0 (o) DA/A | External Analog MUX Control Output 0 (ADCO0)
BRKOUT 03 | DA/A | OCDS Break Signal Output
ADCx_REQG || DAJ/A | External Request Gate Input for ADC0/1
TyG
U1C1_DXOE |I DA/A | USIC1 Channel 1 Shift Data Input

8 P6.1 OO0/ 1|DA/A |Bit 1 of Port 6, General Purpose Input/Output
EMUX1 (o) DA/A | External Analog MUX Control Output 1 (ADCO0)
T30UT 02 DA/A | GPT12E Timer T3 Toggle Latch Output
U1C1_DOUT |03 DA/A | USIC1 Channel 1 Shift Data Output
ADCx_REQT || DA/A | External Request Trigger Input for ADC0/1
RyE
ESR1_6 I DA/A | ESR1 Trigger Input 6

10 |P15.0 | In/A | Bit 0 of Port 15, General Purpose Input
ADC1_CHO |l In/A | Analog Input Channel 0 for ADC1

11 P15.4 | In/A | Bit 4 of Port 15, General Purpose Input
ADC1 _CH4 |1 In/A | Analog Input Channel 4 for ADC1
T6INA I In/A | GPT12E Timer T6 Count/Gate Input

12 | Varer - PS/A | Reference Voltage for A/D Converters ADC0/1

13 | Vaeno - PS/A | Reference Ground for A/D Converters ADC0/1

14 |P5.0 I In/A | Bit 0 of Port 5, General Purpose Input
ADCO_CHO |l In/A | Analog Input Channel 0 for ADCO

15 |[P5.2 I In/A | Bit 2 of Port 5, General Purpose Input
ADCO_CH2 I In/A | Analog Input Channel 2 for ADCO
TDI_A I In/A | JTAG Test Data Input

19 |[P54 I In/A | Bit 4 of Port 5, General Purpose Input
ADCO_CH4 || In/A | Analog Input Channel 4 for ADCO
T3EUDA I In/A | GPT12E Timer T3 External Up/Down Control

Input

TMS_A | In/A | JTAG Test Mode Selection Input

Data Sheet
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General Device Information

Table 5 Pin Definitions and Functions (cont'd)

Pin | Symbol Ctrl. | Type | Function

20 |P5.8 I In/A | Bit 8 of Port 5, General Purpose Input
ADCO_CHS8 I In/A | Analog Input Channel 8 for ADCO
ADC1_CH8 |l In/A | Analog Input Channel 8 for ADC1
CCU6x_T12H | I In/A | External Run Control Input for T12 of CCU60/1
RC
CCU6x_T13H | I In/A | External Run Control Input for T13 of CCU60/1
RC
U2CO0_DXOF |1 In/A | USIC2 Channel 0 Shift Data Input

21 P5.10 I In/A | Bit 10 of Port 5, General Purpose Input
ADCO_CH10 |l In/A | Analog Input Channel 10 for ADCO
ADC1_CH10 |l In/A | Analog Input Channel 10 for ADC1
BRKIN_A I In/A | OCDS Break Signal Input
U2C1_DXOF |l In/A | USIC2 Channel 1 Shift Data Input

22 |P5.13 I In/A | Bit 13 of Port 5, General Purpose Input
ADCO_CH13 |l In/A | Analog Input Channel 13 for ADCO

23 |P5.15 I In/A | Bit 15 of Port 5, General Purpose Input
ADCO_CH15 |I In/A | Analog Input Channel 15 for ADCO

25 |P2.0 O0/1|St/B |Bit 0 of Port 2, General Purpose Input/Output
RxDCOC I St/B | CAN Node 0 Receive Data Input
T5INB I St/B | GPT12E Timer T5 Count/Gate Input

26 |P21 O0/1|St/B |Bit 1 of Port 2, General Purpose Input/Output
TxDCO O1 St/B | CAN Node 0 Transmit Data Output
T5EUDB I St/B | GPT12E Timer T5 External Up/Down Control

Input

ESR1_5 I St/B | ESR1 Trigger Input 5

27 |P2.2 O0/1|St/B |Bit 2 of Port 2, General Purpose Input/Output
TxDCA1 O1 St/B | CAN Node 1 Transmit Data Output
ESR2_5 I St/B | ESR2 Trigger Input 5

Data Sheet
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General Device Information

Table 5 Pin Definitions and Functions (cont'd)
Pin | Symbol Ctrl. | Type | Function
47 | P10.7 O0/1|St/B |Bit7 of Port 10, General Purpose Input/Output
U0oC1_DOUT | O1 St/B | USICO Channel 1 Shift Data Output
CCUB0_COU |02 |[St/B |CCU60 Channel 3 Output
T63
UOC1_DX0B |I St/B | USICO Channel 1 Shift Data Input
CCU60_CCP |1 St/B | CCU6B0 Position Input 0
OS0A
T4INB I St/B | GPT12E Timer T4 Count/Gate Input
51 P10.8 O0/1|St/B |Bit 8 of Port 10, General Purpose Input/Output
UoCO0_MCLK | O1 St/B | USICO Channel 0 Master Clock Output
ouT
UOC1_SELO |02 St/B | USICO Channel 1 Select/Control 0 Output
0
U2C1_DOUT |03 St/B | USIC2 Channel 1 Shift Data Output
CCuU60_CCP |1 St/B | CCU60 Position Input 1
OS1A
u0Co_DX1C |1 St/B | USICO Channel 0 Shift Clock Input
BRKIN_B I St/B | OCDS Break Signal Input
T3EUDB I St/B | GPT12E Timer T3 External Up/Down Control
Input

Data Sheet
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General Device Information

Table 5 Pin Definitions and Functions (cont'd)
Pin | Symbol Ctrl. | Type | Function
52 |P10.9 O0/1|St/B |Bit9 of Port 10, General Purpose Input/Output
UOCO_SELO |O1 St/B | USICO Channel 0 Select/Control 4 Output
4
UOC1_MCLK |02 St/B | USICO Channel 1 Master Clock Output
ouT
CCU60_CCP |1 St/B | CCU60 Position Input 2
OS2A
TCK_B IH St/B | DAPO/JTAG Clock Input
If JTAG pos. B is selected during start-up, an
internal pull-up device will hold this pin high when
nothing is driving it.
If DAP pos. 1 is selected during start-up, an
internal pull-down device will hold this pin low
when nothing is driving it.
T3INB I St/B | GPT12E Timer T3 Count/Gate Input
53 |P10.10 O0/1|St/B |Bit10 of Port 10, General Purpose Input/Output
UOCO_SELO |O1 St/B | USICO Channel 0 Select/Control 0 Output
0
CCU60_COU |02 |St/B |CCU60 Channel 3 Output
T63
UoCo0_DX2C |1 St/B | USICO Channel 0 Shift Control Input
UOC1_DX1A |1 St/B | USICO Channel 1 Shift Clock Input
TDI_B IH St/B | JTAG Test Data Input
If JTAG pos. B is selected during start-up, an
internal pull-up device will hold this pin high when
nothing is driving it.
54 | P10.11 O0/1|St/B |Bit11 of Port 10, General Purpose Input/Output
U1C0_SCLK |O1 St/B | USIC1 Channel 0 Shift Clock Output
ouT
BRKOUT 02 |St/B | OCDS Break Signal Output
U1C0_DX1D |I St/B | USIC1 Channel 0 Shift Clock Input
TMS_B IH St/B |JTAG Test Mode Selection Input
If JTAG pos. B is selected during start-up, an
internal pull-up device will hold this pin high when
nothing is driving it.

Data Sheet
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Functional Description

3.1 Memory Subsystem and Organization

The memory space of the XE162xN is configured in the von Neumann architecture. In
this architecture all internal and external resources, including code memory, data
memory, registers and I/O ports, are organized in the same linear address space.

Table 7 XE162xN Memory Map "

Address Area Start Loc. End Loc. |Area Size? |Notes

IMB register space FF'FF00, |FF'FFFF, |256 Bytes

Reserved F0’0000,, |FF'FEFF, |<1 Mbyte Minus IMB registers

Reserved for EPSRAM | E8'4000, |EFFFFF, |496 Kbytes | Mirrors EPSRAM

Emulated PSRAM E8'0000, |E8'3FFF, |upto With Flash timing
16 Kbytes

Reserved for PSRAM E0’4000,, |E7'FFFF, |496 Kbytes |Mirrors PSRAM

PSRAM E0’0000, |EO'3FFF, |upto Program SRAM
16 Kbytes

Reserved for Flash C5'0000, |DF'FFFF, [1,728 Kbytes

Flash 1 C4'0000, |C4'FFFF, |64 Kbytes

Flash 0 C0'0000,, |C3'FFFF, |256 Kbytes® |Minus res. seg.

External memory area | 40’0000, |BF'FFFF, |8 Mbytes

External 10 area® 21°0000, |3F'FFFF, |1,984 Kbytes

Reserved 20’BC0O0,; | 20'FFFF, |17 Kbytes

USICO0-2 alternate regs. | 20'B000,; |20'BBFF, |3 Kbytes Accessed via EBC

MultiCAN alternate regs. | 20'8000,, |20'AFFF, |12 Kbytes Accessed via EBC

Reserved 20’5800, |20'7FFF, |10 Kbytes

USICO-2 registers 20’4000, |20°57FF, |6 Kbytes Accessed via EBC

Reserved 20’6800, |20'7FFF, |6 Kbytes

MultiCAN registers 20’0000, |20’3FFF, |16 Kbytes Accessed via EBC

External memory area | 01’0000, |1F’FFFF, |1984 Kbytes

SFR area 00'FEO0, |OO'FFFF, |0.5 Kbytes

Dualport RAM (DPRAM) | 00'F600,; |00'FDFF, |2 Kbytes

Reserved for DPRAM | 00'F200,, |OO0'F5FF, |1 Kbytes

ESFR area 00’F000,, |OO'F1FF, |0.5 Kbytes

XSFR area 00’EO00y |OO'EFFF, |4 Kbytes

Data SRAM (DSRAM) | 00°’A000, |OO'DFFF, |16 Kbytes
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Functional Description

Table 8 Compare Modes (cont'd)
Compare Modes Function
Mode 2 Interrupt-only compare mode;
Only one compare interrupt per timer period is generated
Mode 3 Pin set ‘1’ on match; pin reset ‘0’ on compare timer overflow;
Only one compare event per timer period is generated
Double Register Two registers operate on one pin;
Mode Pin toggles on each compare match;

Several compare events per timer period are possible

Single Event Mode Generates single edges or pulses;
Can be used with any compare mode

When a capture/compare register has been selected for capture mode, the current
contents of the allocated timer will be latched (‘captured’) into the capture/compare
register in response to an external event at the port pin associated with this register. In
addition, a specific interrupt request for this capture/compare register is generated.
Either a positive, a negative, or both a positive and a negative external signal transition
at the pin can be selected as the triggering event.

The contents of all registers selected for one of the five compare modes are continuously
compared with the contents of the allocated timers.

When a match occurs between the timer value and the value in a capture/compare
register, specific actions will be taken based on the compare mode selected.
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Functional Description
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Figure 8 Block Diagram of GPT1
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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 XE162xN 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.
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Functional Description
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Figure 9 Block Diagram of GPT2
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Functional Description

3.10 Real Time Clock

The Real Time Clock (RTC) module of the XE162xN can be clocked with a clock signal
selected from internal sources or external sources (pins).

The RTC basically consists of a chain of divider blocks:

» Selectable 32:1 and 8:1 dividers (on - off)

¢ The reloadable 16-bit timer T14

* The 32-bit RTC timer block (accessible via registers RTCH and RTCL) consisting of:
a reloadable 10-bit timer

a reloadable 6-bit timer

a reloadable 6-bit timer

a reloadable 10-bit timer

All timers count up. Each timer can generate an interrupt request. All requests are
combined to a common node request.

Jrre 1 oof2]ofox
RUN
RTCINT
MUX l¢{ -8 |« Interrupt Sub Node >
A 4 4 A
CNT CNT CNT CNT
\ PRE  REFOLK INTO INT1 INT2 INT3
REL-Register
T14REL 10 Bits 6 Bits 6 Bits 10 Bits
| i i i
V|« V|« Vit [Vies [V
1y i Iy Iy
font T14 »| 10 Bits [-*»|6 Bits|-+»|6 Bits|-+» 10 Bits [-
T14-Register CNT-Register
MCB05568B

Figure 10 RTC Block Diagram

Note: The registers associated with the RTC are only affected by a power reset.
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Functional Description

MultiCAN Features

» CAN functionality conforming to CAN specification V2.0 B active for each CAN node
(compliant to ISO 11898)

* Independent CAN nodes

» Set of independent message objects (shared by the CAN nodes)

» Dedicated control registers for each CAN node

« Data transfer rate up to 1 Mbit/s, individually programmable for each node

» Flexible and powerful message transfer control and error handling capabilities

* Full-CAN functionality for message objects:
— Can be assigned to one of the CAN nodes
— Configurable as transmit or receive objects, or as message buffer FIFO
— Handle 11-bit or 29-bit identifiers with programmable acceptance mask for filtering
— Remote Monitoring Mode, and frame counter for monitoring

* Automatic Gateway Mode support

* 16 individually programmable interrupt nodes

* Analyzer mode for CAN bus monitoring

3.14 System Timer

The System Timer consists of a programmable prescaler and two concatenated timers
(10 bits and 6 bits). Both timers can generate interrupt requests. The clock source can
be selected and the timers can also run during power reduction modes.

Therefore, the System Timer enables the software to maintain the current time for
scheduling functions or for the implementation of a clock.

3.15 Watchdog Timer

The Watchdog Timer is one of the fail-safe mechanisms which have been implemented
to prevent the controller from malfunctioning for longer periods of time.

The Watchdog Timer is always enabled after an application reset of the chip. It can be
disabled and enabled at any time by executing the instructions DISWDT and ENWDT
respectively. The software has to service the Watchdog Timer before it overflows. If this
is not the case because of a hardware or software failure, the Watchdog Timer
overflows, generating a prewarning interrupt and then a reset request.

The Watchdog Timer is a 16-bit timer clocked with the system clock divided by 16,384
or 256. The Watchdog Timer register is set to a prespecified reload value (stored in
WDTREL) in order to allow further variation of the monitored time interval. Each time it
is serviced by the application software, the Watchdog Timer is reloaded and the
prescaler is cleared.

Time intervals between 3.2 us and 13.4 s can be monitored (@ 80 MHz).
The default Watchdog Timer interval after power-up is 6.5 ms (@ 10 MHz).
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Electrical Parameters

4 Electrical Parameters

The operating range for the XE162xN is defined by its electrical parameters. For proper
operation the specified limits must be respected when integrating the device in its target
environment.

4.1 General Parameters
These parameters are valid for all subsequent descriptions, unless otherwise noted.

Table 11 Absolute Maximum Rating Parameters
Parameter Symbol Values Unit | Note /
Min. Typ Max. Test Condition
Output current on a pin Iy SR |-30 - - mA
when high value is driven
Output current on a pin Io. SR |- - 30 mA
when low value is driven
Overload current Ioy SR |-10 - 10 mA D
Absolute sum of overload |2|lg| |- - 100 |mA R
currents SR
Junction Temperature T,SR |-40 - 150 °C
Storage Temperature Tst SR |-65 - 150 °C
Digital supply voltage for | Vppe SR |-0.5 - 6.0 V
IO pads and voltage
regulators
Voltage on any pin with VnSR |-0.5 - Voop * |V VNS Vbopmax)
respect to ground (Vss) 0.5

1) Overload condition occurs if the input voltage V) is out of the absolute maximum rating range. In this case the
current must be limited to the listed values by design measures.

Note: Stresses above the values listed under “Absolute Maximum Ratings” may cause
permanent damage to the device. This is a stress rating only. Functional operation
of the device at these or any other conditions above those indicated in the
operational sections of this specification is not implied. Exposure to absolute
maximum rating conditions for an extended time may affect device reliability.
During absolute maximum rating overload conditions (V> Vppp or V5 < Vgg) the
voltage on Vppp pins with respect to ground (Vgg) must not exceed the values
defined by the absolute maximum ratings.
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4.3.1 DC Parameters for Upper Voltage Area

Electrical Parameters

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 15 is valid under the following conditions: Vppp< 5.5 V; Vppptyp. 5 V; Vppe= 4.5V

Table 15 DC Characteristics for Upper Voltage Range

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

Pin capacitance (digital CoCC |- - 10 pF | not subject to

inputs/outputs). To be production test

doubled for double bond

pins."

Input Hysteresis? HYSCC|0.11x |- - \% Rg=0 Ohm

Voop

Absolute input leakage | |loz4] |- 10 200 A |V Vss

current on pins of analog |CC Vin< Voop

ports®

Absolute input leakage ozl - 0.2 5 pA | T<110°C;

current for all other pins. |CC VN> Vsss

To be doubled for double Vin< Voop

H 3)1)4

bond pins.* - 02 |15 |uA |T<150°C;
Vin> Vss s
Vin< Voop

Pull Level Force Current® ||l c| SR|250 |- - A | V2 Vigmin(pull
down_enabled);
VINS VILmax(pull
up_enabled)

Pull Level Keep Current® ||l | - - 30 uA | Vi Vigmin(Dull

SR up_enabled);

VINg VILmax(pull
down_enabled)

Input high voltage (all VuSR 10.7x |- Voop + |V

except XTAL1) Voop 0.3

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

(all except XTAL1) Voop

Data Sheet
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Electrical Parameters

4.3.3 Power Consumption

The power consumed by the XE162xN 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 /5 depends on the device activity
* The leakage current /, x depends on the device temperature

To determine the actual power consumption, always both components, switching current
15 and leakage current /, « must be added:

Ippp = Is * I k-
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:

* Active mode:
Regular operation, i.e. peripherals are active, code execution out of Flash.

» Stopover mode:
Crystal oscillator and PLL stopped, Flash switched off, clock in domain DMP_1
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 Vppy, and V4 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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4.4

Analog/Digital Converter Parameters

Electrical Parameters

These parameters describe the conditions for optimum ADC performance.

Note: Operating Conditions apply.

Table 19 ADC Parameters
Parameter Symbol Values Unit | Note /
Min. |Typ. |Max. Test Condition
Switched capacitance at | Cansw | — - 4 pF | not subject to
an analog input CC production test
1)
Total capacitance at an Cant - - 10 pF | not subject to
analog input CcC production test
1)
Switched capacitance at | Cargrsw | — - 7 pF | not subject to
the reference input CcC production test
1)
Total capacitance atthe | Caggrr |- - 15 pF | not subject to
reference input CC production test
1)
Differential Non-Linearity ||EApy| |- 0.8 1 LSB
Error cC
Gain Error [EAganl |~ 0.4 0.8 LSB
cC
Integral Non-Linearity [EAn] |- 0.8 1.2 LSB
cC
Offset Error |[EAorel |~ 0.5 0.8 LSB
cC
Analog clock frequency | fapc) SR | 0.5 - 16.5 MHz |voltage_range=
lower
0.5 - 20 MHz |voltage_range=
upper
Input resistance of the RynCC |- - 2 kOh | not subject to
selected analog channel m production test
1)
Input resistance of the Ruper |- - 2 kOh | not subject to
reference input CC m production test
1)
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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 20).

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 f5ys. The number of VCO cycles
is K2 x T, where T is the number of consecutive fgy5 cycles (TCS).

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

This maximum value is applicable, if either the number of clock cycles T > (f5yg / 1.2) or
the prescaler value K2 > 17.

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

Jsys in [MHZz] in all formulas.

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

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

D3;=5.97 x[(1-0.058 x4) 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:
Dpax = £(220 / (2 x 33) + 4.3) = 7.63 ns (Not applicable directly in this case!)

D;=7.63 x[(1-0.058x2)x(3-1)/(0.83x33-1)+0.058 x 2]
=7.63x[0.884 x2/26.39 +0.116]
=14ns
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Table 34 DAP Interface Timing for Lower Voltage Range

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

DAPO clock period" t4SR |25 - - ns

DAPO high time 1o SR |8 - - ns

DAPO low time" t13SR |8 - - ns

DAPO clock rise time 14 SR |- - 4 ns

DAPO clock fall time ti5s SR |- - 4 ns

DAP1 setup to DAPO teSR |6 - - ns

rising edge

DAP1 hold after DAPO 7SR |6 - - ns

rising edge

DAP1 valid per DAPO toCC |12 17 - ns

clock period?

1) See the DAP chapter for clock rate restrictions in the Active::IDLE protocol state.

2) The Host has to find a suitable sampling point by analyzing the sync telegram response.

—_ /— 0.9 750p
— - T 01
hs tis
|-
MC_DAPO
Figure 23  Test Clock Timing (DAPO)
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DAP1

MC_DAP1_RX

Figure 24 DAP Timing Host to Device

- 1 —

DAP1

- t1g ——
MC_DAP1_TX

Figure 25 DAP Timing Device to Host
Note: The transmission timing is determined by the receiving debugger by evaluating the
sync-request synchronization pattern telegram.

Debug via JTAG

The following parameters are applicable for communication through the JTAG debug
interface. The JTAG module is fully compliant with IEEE1149.1-2000.

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

Note: Operating Conditions apply.

Table 35 is valid under the following conditions: C, = 20 pF; voltage_range= upper

Table 35 JTAG Interface Timing for Upper Voltage Range

Parameter Symbol Values Unit | Note /

Min. Typ. Max. Test Condition
TCK clock period t4SR |50 - - ns N
TCK high time t, SR 16 - - ns
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