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General Device Information

Table 2 Pin Definitions and Functions (cont’d)

Sym- | Pin Input | Function

bol Num. | Outp.

P9 10 Port 9 is a 6-bit bidirectional 1/0 port. Each pin can be
programmed for input (output driver in high-impedance
state) or output (configurable as push/pull or open drain
driver). The input threshold of Port 9 is selectable (standard
or special).

The following Port 9 pins also serve for alternate functions:"

P9.0 10 110 CC1610  CAPCOM2: CC16 Capture Inp./Compare Outp.,

I CAN1_RxD CAN Node B Receive Data Input,
I EX7IN Fast External Interrupt 7 Input (alternate pin B)

P9.1 11 I/0O CC1710  CAPCOM2: CC17 Capture Inp./Compare Outp.,

O CAN1_TxD CAN Node B Transmit Data Output,
I EXG6IN Fast External Interrupt 6 Input (alternate pin B)

P9.2 12 110 CC18I0  CAPCOM2: CC18 Capture Inp./Compare Outp.,

I CANO_RxD CAN Node A Receive Data Input,
I EX7IN Fast External Interrupt 7 Input (alternate pin A)

P9.3 13 I/0 CC1910 CAPCOM2: CC19 Capture Inp./Compare Outp.,

O CANO_TxD CAN Node A Transmit Data Output,
I EX6IN Fast External Interrupt 6 Input (alternate pin A)

P9.4 14 110 CC20I10  CAPCOM2: CC20 Capture Inp./Compare Outp.

P9.5 15 110 CC2110  CAPCOM2: CC21 Capture Inp./Compare Outp.

P5 I Port 5 is a 14-bit input-only port.

The pins of Port 5 also serve as analog input channels for the
A/D converter, or they serve as timer inputs:

P5.0 18 I ANO

P5.1 19 I AN1

P5.2 20 I AN2

P5.3 21 I AN3

P5.4 22 I AN4

P5.5 23 I AN5S

P5.10 |24 I AN10, T6EUD GPT2 Timer T6 Ext. Up/Down Ctrl. Inp.

P5.11 |25 I AN11, TS5EUD GPT2 Timer T5 Ext. Up/Down Ctrl. Inp.

P5.6 26 I ANG6

P5.7 27 I AN7

P5.12 |30 I AN12, T6IN GPT2 Timer T6 Count/Gate Input

P5.13 |31 I AN13, T5IN GPT2 Timer T5 Count/Gate Input

P5.14 |32 I AN14, T4EUD GPT1 Timer T4 Ext. Up/Down Ctrl. Inp.

P5.15 |33 I AN15, T2EUD GPT1 Timer T2 Ext. Up/Down Ctrl. Inp.
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General Device Information

Table 2 Pin Definitions and Functions (cont’d)
Sym- | Pin Input | Function
bol Num. | Outp.
PORTO 10 PORTO consists of the two 8-bit bidirectional 1/0 ports POL
and POH. Each pin can be programmed for input (output
POL.O- |67 -74 driver in high-impedance state) or output.
POL.7 In case of an external bus configuration, PORTO serves as
POH.O-|4-7 the address (A) and address/data (AD) bus in multiplexed
POH.3 bus modes and as the data (D) bus in demultiplexed bus
POH.4-|75-78 modes.
POH.7 Demultiplexed bus modes:
8-bit data bus: POH = I/O, POL = D7 - DO
16-bit data bus: POH = D15 - D8, POL = D7 - DO
Multiplexed bus modes:
8-bit data bus: POH = A15 - A8, POL = AD7 - ADO
16-bit data bus: POH = AD15 - ADS8, POL = AD7 - ADO
Note: At the end of an external reset (ﬁ = 0) PORTO also
may input configuration values
PORT1 10 PORT1 consists of the two 8-bit bidirectional 1/0 ports P1L
and P1H. Each pin can be programmed for input (output
driver in high-impedance state) or output.
PORT1 is used as the 16-bit address bus (A) in
demultiplexed bus modes (also after switching from a
demultiplexed to a multiplexed bus mode).
The following PORT1 pins also serve for alt. functions:
P1L.O |79 I/0 CCo60 CAPCOMG: Input / Output of Channel 0
P1L.1 |80 O COUT60 CAPCOMSG6: Output of Channel 0
P1L.2 |81 I/0 CCo1 CAPCOMG6: Input / Output of Channel 1
P1L.3 |82 O COUT61 CAPCOMG6: Output of Channel 1
P1L.4 |83 I/0 CC62 CAPCOMBG6: Input / Output of Channel 2
P1L.5 |84 O COUT62 CAPCOMG6: Output of Channel 2
P1L.6 |85 O COUT63  Output of 10-bit Compare Channel
P1L.7 |86 I CTRAP CAPCOM®6: Trap Input
CTRAP is an input pin with an internal pull-up resistor. A low
level on this pin switches the CAPCOMG6 compare outputs to
the logic level defined by software (if enabled).
I/O CC2210 CAPCOM2: CC22 Capture Inp./Compare Outp.
P1H ...continued...
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General Device Information

Table 2 Pin Definitions and Functions (cont’d)
Sym- | Pin Input | Function
bol Num. | Outp.
Vopi 35,97 |- Digital Core Supply Voltage (On-Chip Modules):
+2.5 V during normal operation and idle mode.
Please refer to the Operating Condition Parameters.
Vopp 9,17, |- Digital Pad Supply Voltage (Pin Output Drivers):
38, 61, +5 V during normal operation and idle mode.
87 Please refer to the Operating Condition Parameters.
Vssi 34,98 |- Digital Ground
V. 8 16. |— Connect decoupling capacitors to adjacent Vpp/ Vg pin pairs
SSP 37 62 as close as possible to the pins.
88’ ’ All Vg pins must be connected to the ground-line or ground-

plane.

1) The CAN interface lines are assigned to ports P4 and P9 under software control.

Data Sheet
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Functional Description

RH7) so-called General Purpose Registers (GPRs).
The upper 256 bytes of the DPRAM are directly bitaddressable. When used by a GPR,
any location in the DPRAM is bitaddressable.

1024 bytes (2 x 512 bytes) of the address space are reserved for the Special Function
Register areas (SFR space and ESFR space). SFRs are wordwide registers which are
used for controlling and monitoring functions of the different on-chip units. Unused SFR
addresses are reserved for future members of the XC166 Family. Therefore, they should
either not be accessed, or written with zeros, to ensure upward compatibility.

In order to meet the needs of designs where more memory is required than is provided
on chip, up to 12 Mbytes (approximately, see Table 3) of external RAM and/or ROM can
be connected to the microcontroller. The External Bus Interface also provides access to

external peripherals.

Table 3 XC164CS Memory Map"

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

Flash register space FF'FO00, |FF'FFFFy |4 Kbytes 3)

Reserved (Acc. trap) | FE'0000,, |FFEFFF, |60 Kbytes —

Reserved for EPSRAM | F81800, |FD'FFFF, |378 Kbytes |-

Emul. Program F80000, |[F817FF, |6 Kbytes 2"4 way to PSRAM

SRAM*

Reserved for PSRAM | E0’1800,, |F7'FFFF, |<1.5 Mbytes | Minus PSRAM

Program SRAM EO0'0000, |EO17FF, |6 Kbytes Maximum

Reserved for program | C4°0000, |DF'FFFF, |<2 Mbytes Minus Flash

memory

Program Flash/ROM | C0’0000, |C3'FFFF, |256 Kbytes |-

Reserved BF'0000, |BFFFFF, |64 Kbytes —

External memory area |40°0000, |BE'FFFF, |<8 Mbytes |Minus reserved
segment

External 10 area® 200800, |3FFFFF, |<2Mbytes |Minus TwinCAN

TwinCAN registers 20'0000, |20°07FF, |2 Kbytes —

External memory area |01°0000, |1F'FFFF, |<2 Mbytes Minus segment 0

Data RAMs and SFRs |00°8000,; |00’FFFF, |32 Kbytes Partly used

External memory area |00°'0000, |00’7FFF, |32 Kbytes —

1) Accesses to the shaded areas generate external bus accesses.

2

4

Data Sheet

)
3) Not defined register locations return a trap code.
) The Emulation PSRAM (EPSRAM) realizes a 2" access path to the PSRAM with a different timing.

19

The areas marked with “<” are slightly smaller than indicated, see column “Notes”.
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Functional Description

3.4 Interrupt System

With an interrupt response time of typically 8 CPU clocks (in case of internal program
execution), the XC164CS is capable of reacting very fast to the occurrence of non-
deterministic events.

The architecture of the XC164CS supports several mechanisms for fast and flexible
response to service requests that can be generated from various sources internal or
external to the microcontroller. Any of these interrupt requests can be programmed to
being serviced by the Interrupt Controller or by the Peripheral Event Controller (PEC).

In contrast to a standard interrupt service where the current program execution is
suspended and a branch to the interrupt vector table is performed, just one cycle is
‘stolen’ from the current CPU activity to perform a PEC service. A PEC service implies a
single byte or word data transfer between any two memory locations with an additional
increment of either the PEC source, or the destination pointer, or both. An individual PEC
transfer counter is implicitly decremented for each PEC service except when performing
in the continuous transfer mode. When this counter reaches zero, a standard interrupt is
performed to the corresponding source related vector location. PEC services are very
well suited, for example, for supporting the transmission or reception of blocks of data.
The XC164CS has 8 PEC channels each of which offers such fast interrupt-driven data
transfer capabilities.

A separate control register which contains an interrupt request flag, an interrupt enable
flag and an interrupt priority bitfield exists for each of the possible interrupt nodes. Via its
related register, each node can be programmed to one of sixteen interrupt priority levels.
Once having been accepted by the CPU, an interrupt service can only be interrupted by
a higher prioritized service request. For the standard interrupt processing, each of the
possible interrupt nodes has a dedicated vector location.

Fast external interrupt inputs are provided to service external interrupts with high
precision requirements. These fast interrupt inputs feature programmable edge
detection (rising edge, falling edge, or both edges).

Software interrupts are supported by means of the “TRAP’ instruction in combination with
an individual trap (interrupt) number.

Table 4 shows all of the possible XC164CS interrupt sources and the corresponding
hardware-related interrupt flags, vectors, vector locations and trap (interrupt) numbers.

Note: Interrupt nodes which are not assigned to peripherals (unassigned nodes), may
be used to generate software controlled interrupt requests by setting the
respective interrupt request bit (xIR).

Data Sheet 23 V1.1, 2006-08
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Table 4

XC164CS Interrupt Nodes (cont'd)

Functional Description

Source of Interrupt or PEC Control Vector Trap
Service Request Register Location" Number
CAPCOM Register 29 CC2_CC29IC |xx0110, 44,, /68,
CAPCOM Register 30 CC2_CC30IC | xx'0114 45,169,
CAPCOM Register 31 CC2_CC31IC  |xx0118, 46,/ 70,
CAPCOM Timer 0 CC1_ToIC xx’0080y 20,/ 32,
CAPCOM Timer 1 CC1_T1IC xx’0084,, 21,133
CAPCOM Timer 7 CC2_T7IC xx’00F4,, 3Dy /61y
CAPCOM Timer 8 CC2_T8IC xx’00F8,, 3E, /62,
GPT1 Timer 2 GPT12E_T2IC |xx’0088, 22,/ 34,
GPT1 Timer 3 GPT12E_T3IC |xx'008C 23,135,
GPT1 Timer 4 GPT12E_T4IC | xx’0090, 24,1 36,
GPT2 Timer 5 GPT12E_TS5IC | xx'0094, 25,137,
GPT2 Timer 6 GPT12E_T6IC | xx'0098,, 26,/ 38,
GPT2 CAPREL Register GPT12E_CRIC |xx’009Cy 27,139,
A/D Conversion Complete ADC_CIC xx’00A0y 28,/ 40,
A/D Overrun Error ADC_EIC xx’00A4,, 29, /41,
ASCO Transmit ASCO_TIC xx’00A8,, 2A, 142,
ASCO Transmit Buffer ASCO_TBIC xx’011Cy 47,171,
ASCO Receive ASCO_RIC xx’00AC 2B, /43,
ASCO Error ASCO_EIC xx’00B0, 2C, / 44,
ASCO Autobaud ASCO_ABIC xx'017Cy 5F /95,
SSCO Transmit SSCO_TIC xx’00B4,, 2D, / 45,
SSCO Receive SSCO_RIC xx’00B8,, 2E, /46,
SSCO Error SSCO_EIC xx'00BCy 2F, 147,
PLL/OWD PLLIC xx’010C 43,167,
ASC1 Transmit ASC1_TIC xx’0120y 48,172,
ASC1 Transmit Buffer ASC1_TBIC xx’0178, SE, /94,
ASC1 Receive ASC1_RIC xx'0124,, 49,173,
ASC1 Error ASC1_EIC xx’0128, 4A, 1 74,
ASC1 Autobaud ASC1_ABIC xx’0108 42,166,
End of PEC Subchannel EOPIC xx’0130y 4C,, /76
Data Sheet 25 V1.1, 2006-08
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Functional Description

The XC164CS also provides an excellent mechanism to identify and to process
exceptions or error conditions that arise during run-time, so-called ‘Hardware Traps’.
Hardware traps cause immediate non-maskable system reaction which is similar to a
standard interrupt service (branching to a dedicated vector table location). The
occurrence of a hardware trap is additionally signified by an individual bit in the trap flag
register (TFR). Except when another higher prioritized trap service is in progress, a
hardware trap will interrupt any actual program execution. In turn, hardware trap services
can normally not be interrupted by standard or PEC interrupts.

Table 5 shows all of the possible exceptions or error conditions that can arise during run-

time:
Table 5 Hardware Trap Summary
Exception Condition Trap Trap Vector Trap Trap
Flag Vector Location” | Number | Priority
Reset Functions: —
* Hardware Reset RESET xx'00004 |00, I
+ Software Reset RESET xx'00004 |00, I
+ Watchdog Timer RESET xx'0000, |00, Il
Overflow
Class A Hardware Traps:
* Non-Maskable Interrupt | NMI NMITRAP | xx'0008, |02, I
+ Stack Overflow STKOF STOTRAP |xx00104 |04 Il
+ Stack Underflow STKUF STUTRAP |xx'0018, |06 Il
+ Software Break SOFTBRK | SBRKTRAP |xx’0020, |08, Il
Class B Hardware Traps:
* Undefined Opcode UNDOPC |BTRAP xx'0028, |O0A, I
* PMI Access Error PACER BTRAP xx'0028, | OA, I
* Protected Instruction PRTFLT |BTRAP xx'0028, | OA, I
Fault
* lllegal Word Operand ILLOPA BTRAP xx’0028,, |OA, I
Access
Reserved — - [2C,-3Cy] | [0By - |-
OF ]
Software Traps - - Any Any Current
* TRAP Instruction [xx’00004 - | [00 - CPU
xxX’01FCy] | 7F] Priority
in steps of
4y

1) Register VECSEG defines the segment where the vector table is located to.

Data Sheet
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Functional Description

3.5 On-Chip Debug Support (OCDS)

The On-Chip Debug Support system provides a broad range of debug and emulation
features built into the XC164CS. The user software running on the XC164CS can thus
be debugged within the target system environment.

The OCDS is controlled by an external debugging device via the debug interface,
consisting of the IEEE-1149-conforming JTAG port and a break interface. The debugger
controls the OCDS via a set of dedicated registers accessible via the JTAG interface.
Additionally, 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 well as 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 data can be obtained via the JTAG interface or via the external bus interface for
increased performance.

The debug interface uses a set of 6 interface signals (4 JTAG lines, 2 break lines) to
communicate with external circuitry. These interface signals are realized as alternate
functions on Port 3 pins.

Complete system emulation is supported by the New Emulation Technology (NET)
interface.

Data Sheet 28 V1.1, 2006-08
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Figure 7

Block Diagram of GPT1

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

Data Sheet
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3.11 Asynchronous/Synchronous Serial Interfaces (ASC0/ASC1)

The Asynchronous/Synchronous Serial Interfaces ASC0/ASC1 (USARTS) provide serial
communication with other microcontrollers, processors, terminals or external peripheral
components. They are upward compatible with the serial ports of the Infineon 8-bit
microcontroller families and support full-duplex asynchronous communication and half-
duplex synchronous communication. A dedicated baud rate generator with a fractional
divider precisely generates all standard baud rates without oscillator tuning. For
transmission, reception, error handling, and baudrate detection 5 separate interrupt
vectors are provided.

In asynchronous mode, 8- or 9-bit data frames (with optional parity bit) are transmitted
or received, preceded by a start bit and terminated by one or two stop bits. For
multiprocessor communication, a mechanism to distinguish address from data bytes has
been included (8-bit data plus wake-up bit mode). IrDA data transmissions up to
115.2 kbit/s with fixed or programmable IrDA pulse width are supported.

In synchronous mode, bytes (8 bits) are transmitted or received synchronously to a shift
clock which is generated by the ASCO0/1. The LSB is always shifted first.

In both modes, transmission and reception of data is FIFO-buffered. An autobaud
detection unit allows to detect asynchronous data frames with its baudrate and mode
with automatic initialization of the baudrate generator and the mode control bits.

A number of optional hardware error detection capabilities has been included to increase
the reliability of data transfers. A parity bit can automatically be generated on
transmission or be checked on reception. Framing error detection allows to recognize
data frames with missing stop bits. An overrun error will be generated, if the last
character received has not been read out of the receive buffer register at the time the
reception of a new character is complete.

Summary of Features

* Full-duplex asynchronous operating modes
— 8- or 9-bit data frames, LSB first, one or two stop bits, parity generation/checking
— Baudrate from 2.5 Mbit/s to 0.6 bit/s (@ 40 MHz)
— Multiprocessor mode for automatic address/data byte detection
— Support for IrDA data transmission/reception up to max. 115.2 kbit/s (@ 40 MHz)
— Loop-back capability
— Auto baudrate detection
» Half-duplex 8-bit synchronous operating mode at 5 Mbit/s to 406.9 bit/s (@ 40 MHz)
» Buffered transmitter/receiver with FIFO support (8 entries per direction)
» Loop-back option available for testing purposes
* Interrupt generation on transmitter buffer empty condition, last bit transmitted
condition, receive buffer full condition, error condition (frame, parity, overrun error),
start and end of an autobaud detection

Data Sheet 40 V1.1, 2006-08
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Table 7 Summary of the XC164CS’s Parallel Ports
Port Control Alternate Functions
PORTO0 |Pad drivers Address/Data lines or data lines"
PORT1 Pad drivers Address lines?
Capture inputs or compare outputs,
Serial interface lines
Port 3 Pad drivers, Timer control signals, serial interface lines,
Open drain, Optional bus control signal BHE/WRH,
Input threshold | System clock output CLKOUT (or FOUT)
Port 4 Pad drivers, Segment address lines®), CcS signal lines
Open drain, CAN interface lines®
Input threshold
Port 5 — Analog input channels to the A/D converter,
Timer control signals
Port 9 Pad drivers, Capture inputs or compare outputs
Open drain, CAN interface lines®
Input threshold
Port 20 Pad drivers, Bus control signals RD, WR/WRL, ALE,
Open drain External access enable pin EA,

Reset indication output RSTOUT

Data Sheet

For multiplexed bus cycles.
For demultiplexed bus cycles.

Can be assigned by software.

)
)

3) For more than 64 Kbytes of external resources.
)
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Electrical Parameters

5) Overload conditions occur if the standard operating conditions are exceeded, i.e. the voltage on any pin
exceeds the specified range: Vg, > Vppp + 0.5V (Igy > 0) or Vgy < Vgg - 0.5V (Igy < 0). The absolute sum of
input overload currents on all pins may not exceed 50 mA. The supply voltages must remain within the
specified limits.

Proper operation is not guaranteed if overload conditions occur on functional pins such as XTAL1, RD, WR,
etc.

6) Not subject to production test - verified by design/characterization.

7) An overload current () through a pin injects a certain error current (/,y,) into the adjacent pins. This error
current adds to the respective pin’s leakage current (/). The amount of error current depends on the overload
current and is defined by the overload coupling factor K. The polarity of the injected error current is inverse
compared to the polarity of the overload current that produces it.

The total current through a pin is |I5o1| = [Ioz] + (vl X Koy)- The additional error current may distort the input
voltage on analog inputs.

8) The timing is valid for pin drivers operating in default current mode (selected after reset). Reducing the output
current may lead to increased delays or reduced driving capability (C)).

Parameter Interpretation

The parameters listed in the following partly represent the characteristics of the
XC164CS and partly its demands on the system. To aid in interpreting the parameters
right, when evaluating them for a design, they are marked in column “Symbol”:

CC (Controller Characteristics):
The logic of the XC164CS will provide signals with the respective characteristics.

SR (System Requirement):
The external system must provide signals with the respective characteristics to the
XC164CS.

Data Sheet 53 V1.1, 2006-08
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4.2 DC Parameters
Table 11 DC Characteristics (Operating Conditions apply)"
Parameter Symbol Limit Values Unit | Test Condition
Min. Max.
Input low voltage TTL | V), SR |-0.5 0.2x Vppp |V -
(all except XTAL1) -0.1
Input low voltage Vi SR |-0.5 0.3x Vpp |V -
XTAL1?
Input low voltage Vis SR [-0.5 0.45 x v o3
(Special Threshold) Voop
Input high voltage TTL | V4 SR |0.2x Vppp | Vppp + 0.5 |V -
(all except XTAL1) +0.9
Input high voltage Viae SR |0.7x Vpp, | Vpp +0.5 |V -
XTAL1?
Input high voltage Vias SR [0.8x Vppp | Vppp + 0.5V |®
(Special Threshold) -0.2
Input Hysteresis HYS 0.04 x — \ Vopp in [V],
(Special Threshold) Voop Series resis-
tance = 0 Q%
Output low voltage VoL CC |- 1.0 Vo o < Iopmar”
- 045 V IOL S ]OLnom4)5)
Output high voltage® | Vo CC | Vppp-1.0 |- Vo Ioy = Iopmay”
Voop - - Vo on 2 lopnem™
0.45
Input leakage current | /5, CC |- +300 NnA |0V <VN<Vpopp
(Port 5)" T,<125°C
+200 nA |0V <V <Vppps
T <85°C™
Input leakage current | /5, CC |- +500 NA 045V <V <
(all other®)”) Vopp
Configuration pull-up | Iepyy'” —~ -10 A | Vi = Vidmin
9)
current Iepy " -100 - PA 1 Vin = Vitmax
Configuration pull- Icpp'? —~ 10 A | Vin = Vimex
12)
down current ]CPDH11) 120 _ HA VIN = VIHmin
Data Sheet 54 V1.1, 2006-08
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Table 11 DC Characteristics (Operating Conditions apply)" (cont'd)

Parameter Symbol Limit Values Unit | Test Condition
Min. Max.

Level inactive hold Iy —~ -10 uwA | Vour = 0.5 x

current®) Voop

Level active hold Ia™ -100 —~ A | Vour =045V

current™

XTAL1 input current | [ CC |- +20 A |0V <V <Vpp

Pin capacitance' Co CC |- 10 pF |-

(digital inputs/outputs)

1)

9)

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 /.

If XTAL1 is driven by a crystal, reaching an amplitude (peak to peak) of 0.4 x V', is sufficient.
This parameter is tested for P3, P4, P9.

The maximum deliverable output current of a port driver depends on the selected output driver mode, see
Table 12, Current Limits for Port Output Drivers. The limit for pin groups must be respected.

As a rule, with decreasing output current the output levels approach the respective supply level (Vo — Vgs,
Von = Vope)- However, only the levels for nominal output currents are guaranteed.

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 results from the external circuitry.

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 driver of P3.15 is designed for faster switching, because this pin can deliver the reference clock for the
bus interface (CLKOUT). The maximum leakage current for P3.15 is, therefore, increased to 1 pA.

This specification is valid during Reset for configuration on RD, WR, EA, PORTO

10) The maximum current may be drawn while the respective signal line remains inactive.

11) The minimum current must be drawn to drive the respective signal line active.

12) This specification is valid during Reset for configuration on ALE.

13) This specification is valid during Reset for pins P4.3-0, which can act as [ outputs, and for P3.12.

14) Not subject to production test - verified by design/characterization.
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Figure 12 Sleep and Power Down Supply Current due to RTC and Oscillator
Running, as a Function of Oscillator Frequency
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Figure 13 Sleep and Power Down Leakage Supply Current as a Function of
Temperature
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3) The limit values for fgc must not be exceeded when selecting the peripheral frequency and the ADCTC setting.

4) This parameter includes the sample time g, the time for determining the digital result and the time to load the
result register with the conversion result (tgys = 1/fsvs)-
Values for the basic clock 75 depend on programming and can be taken from Table 15.
When the post-calibration is switched off, the conversion time is reduced by 12 X #gc.

5) The actual duration of the reset calibration depends on the noise on the reference signal. Conversions
executed during the reset calibration increase the calibration time. The TUE for those conversions may be
increased.

6) Not subject to production test - verified by design/characterization.
The given parameter values cover the complete operating range. Under relaxed operating conditions
(temperature, supply voltage) reduced values can be used for calculations. At room temperature and nominal
supply voltage the following typical values can be used:
Canttyp = 12 PF, Cainstyp = 7 PF, Rainyp = 1.5 KQ, Cagerryp = 19 PF, Carerstyp = 13 PF, Ragertyp = 0.7 kQ.

r------------—------------

1 A/D Converter}
! RAIN, On v

Source

C

ANT ~ “ AINS == Cans

L------------—------------J

MCS05570

Figure 14 Equivalent Circuitry for Analog Inputs
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Sample time and conversion time of the XC164CS’s A/D Converter are programmable.
In compatibility mode, the above timing can be calculated using Table 15.
The limit values for f5- must not be exceeded when selecting ADCTC.

Table 15 A/D Converter Computation Table"

ADCON.15|14 A/D Converter ADCON.13|12 |Sample Time
(ADCTC) Basic Clock fgc (ADSTC) tg

00 foys !4 00 foc x 8

01 fays ! 2 01 RT:

10 foys 16 10 oo x 32

11 fays ! 8 11 oo x 64

1) These selections are available in compatibility mode. An improved mechanism to control the ADC input clock
can be selected.

Converter Timing Example:

Assumptions: fsvs =40 MHz (i.e. fgyg = 25 ns), ADCTC = ‘01", ADSTC = ‘00’
= fsys/ 2 =20 MHz, i.e. t5c = 50 ns

= tge x 8 =400 ns

Basic clock Jac
Sample time ts
Conversion 10-bit:
With post-calibr.  fc0p =52 x g + 15+ 6 x fgyg = (2600 + 400 + 150) ns = 3.15 us
Post-calibr. off 75 =40 x fgc + 5 + 6 x tgyg = (2000 + 400 + 150) ns = 2.55 us
Conversion 8-bit:
With post-calibr. f.gp =44 x tgc + 15+ 6 x fgyg = (2200 + 400 + 150) ns = 2.75 us

Post-calibr. off 754 =32 x tge + 15+ 6 x tgyg = (1600 + 400 + 150) ns = 2.15 us
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4.4.5 External Bus Timing
Table 20 CLKOUT Reference Signal
Parameter Symbol Limit Values Unit
Min. Max.

CLKOUT cycle time tcs CC 40/30/25" ns
CLKOUT high time fcg CC |8 — ns
CLKOUT low time tcy CC |6 - ns
CLKOUT rise time fcg CC |- 4 ns
CLKOUT fall time fcg CC |- 4 ns

1) The CLKOUT cycle time is influenced by the PLL jitter (given values apply to fop, = 25/33/40 MHz).
For longer periods the relative deviation decreases (see PLL deviation formula).

CLKOUT ZL \ / \

los les o

|

C8

e

MCT05571

Figure 20
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Package Outlines
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1) Does not include plastic or metal protrusion of 0.25 max. per side GPPOSE14

Figure 23 PG-TQFP-100-5 (Plastic Green Thin Quad Flat Package)
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Index Marking
Y Does not include plastic or metal protrusion of 0.25 max. per side
2 Does not include dambar protrusion of 0.08 max. per side at max. material condition

GPP09189
Figure 24 P-TQFP-100-16 (Plastic - Thin Quad Flat Package)
You can find all of our packages, sorts of packing and others in our
Infineon Internet Page “Products”: http://www.infineon.com/products. Dimensions in mm
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