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SAA-XC866

2.3 Pin Configuration

General Device Information
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SAA-XC866

General Device Information

Table 2 Pin Definitions and Functions  (cont'd)
Symbol [Pin Type |Reset | Function
Number State
Vopp 18 - - 1/0 Port Supply (3.3 V/5.0 V)
Also used by EVR and analog modules.
Vssp 19 - - 1/0 Port Ground
Vbpe 8 - - Core Supply Monitor (2.5 V)
Vssc 7 - - Core Supply Ground
Varer |25 - - ADC Reference Voltage
Vacnp |24 - - ADC Reference Ground
XTAL1 |6 | Hi-Z | External Oscillator Input
(NC if not needed)
XTAL2 |5 (0] Hi-Z | External Oscillator Output
(NC if not needed)
T™MS 11 | PD Test Mode Select
RESET |38 | PU Reset Input
mBcD |1 | PU Monitor & BootStrap Loader Control

D An external pull-up device in the range of 4.7 kQ to 100 kQ is required to enter user mode. Alternatively MBC
can be tied to high if alternate functions (for debugging) of the pin are not utilized.

Data Sheet
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Functional Description

In order to access a register located in a page different from the actual one, the current
page must be left. This is done by reprogramming the bit field PAGE in the page register.
Only then can the desired access be performed.

If an interrupt routine is initiated between the page register access and the module
register access, and the interrupt needs to access a register located in another page, the
current page setting can be saved, the new one programmed and finally, the old page
setting restored. This is possible with the storage fields STx (x = 0 - 3) for the save and
restore action of the current page setting. By indicating which storage bit field should be
used in parallel with the new page value, a single write operation can:

« Save the contents of PAGE in STx before overwriting with the new value
(this is done in the beginning of the interrupt routine to save the current page setting
and program the new page number); or

< Overwrite the contents of PAGE with the contents of ST, ignoring the value written to
the bit positions of PAGE
(this is done at the end of the interrupt routine to restore the previous page setting
before the interrupt occurred)

STNR

value update
from CPU

Figure 10 Storage Elements for Paging

With this mechanism, a certain number of interrupt routines (or other routines) can
perform page changes without reading and storing the previously used page information.
The use of only write operations makes the system simpler and faster. Consequently,
this mechanism significantly improves the performance of short interrupt routines.

The SAA-XC866 supports local address extension for:

« Parallel Ports

* Analog-to-Digital Converter (ADC)
¢ Capture/Compare Unit 6 (CCU6)
« System Control Registers

Data Sheet 24 V1.5, 2010-09
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3.2.4

SAA-XC866

SAA-XC866 Register Overview

The SFRs of the SAA-XC866 are organized into groups according to their functional
units. The contents (bits) of the SFRs are summarized in Table 6 to Table 14, with the
addresses of the bitaddressable SFRs appearing in bold typeface.

Functional Description

The CPU SFRs can be accessed in both the standard and mapped memory areas
(RMAP =0 or 1).

Table 6 CPU Register Overview
Addr  Register Name Bit 7 6 [5 [4 [3 [2 [1 Jo
RMAP =0or1
81y SP Reset: 07 |Bit Field SP
Stack Pointer Register Type w
82y DPL Reset: 00 |BitField | DPL7 | DPL6 | DPL5 | DPL4 | DPL3 | DPL2 | DPL1 | DPLO
Data Pointer Register Low Type w w w w w w w w
83y DPH Reset: 00y |[BitField | DPH7 | DPH6 | DPH5 | DPH4 | DPH3 | DPH2 | DPH1 | DPHO
Data Pointer Register High Type w w w w w w w w
87y PCON Reset: 00y |BitField | SMOD 0 GF1 | GFO 0 IDLE
Power Control Register Type w r w w r w
88y TCON Reset: 00y |Bit Field TF1 | TR1 | TFO | TRO | IE1 IT1 IEO ITO
Timer Control Register Type wh w wh w wh w wh w
89y TMOD Reset: 00y |(BitField |GATE1l| 0 TiM GATEO| O TOM
Timer Mode Register Type w ¢ w w ¢ w
8AL TLO Reset: 00 |Bit Field VAL
Timer O Register Low Type wh
8By TL1 Reset: 00 |Bit Field VAL
Timer 1 Register Low Type wh
8CH THO Reset: 00y |Bit Field VAL
Timer 0 Register High Type wh
8Dy TH1 Reset: 00y |Bit Field VAL
Timer 1 Register High Type wh
98y SCON Reset: 00y |Bit Field SMO | SM1 | SM2 | REN | TB8 | RB8 Tl RI
Serial Channel Control Register Type w w w w w wh wh wh
99 SBUF Reset: 00 | Bit Field VAL
Serial Data Buffer Register Type wh
A2y EO Reset: 00y |Bit Field 0 TRAP_ 0 DPSEL
Extended Operation Register EN 0
Type r w r w
A8y IENO Reset: 00y |Bit Field EA 0 ET2 ES ET1 | EX1 | ETO | EXO
Interrupt Enable Register 0 Type w r w w w w w w
B8y P Reset: 00y |Bit Field 0 PT2 PS PT1 | PX1 | PTO | PX0
Interrupt Priority Register Type r w w w w w w
B9y IPH Reset: 00 |Bit Field 0 PT2H | PSH | PT1H | PX1H | PTOH | PXOH
Interrupt Priority Register High Type r w w w w w w
DOy PSW Reset: 00y |Bit Field cY AC FO RS1 | RSO | OV F1 P
Program Status Word Register Type w wh wh w w wh wh h
EOy ACC Reset: 00 |BitField | ACC7 | ACC6 | ACC5 | ACC4 | ACC3 | ACC2 | ACC1 | ACCO
Accumulator Register Type w w w w w w w w
E8y IEN1 Reset: 00 |BitField |ECCIP|ECCIP |ECCIP|ECCIP| EXM | EX2 | ESSC | EADC
Interrupt Enable Register 1 B 2 1 0
Type w w w w w w w w
Data Sheet 28 V1.5, 2010-09
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Functional Description

Table 6 CPU Register Overview (cont'd)
Addr Register Name Bit 7 6 5 4 3 2 1 0
FOy B Reset: 00 |Bit Field B7 B6 B5 B4 B3 B2 B1 BO
B Register Type w w w w w w w w
F8y IP1 Reset: 00 |BitField |PCCIP |PCCIP|PCCIP|PCCIP| PXM | PX2 | PSSC | PADC
Interrupt Priority Register 1 B 2 1 0
Type w w w w w w w w
F9y IPH1 Reset: 00 |Bit Field PCCIP | PCCIP | PCCIP | PCCIP | PXMH | PX2H |[PSSCH| PADC
Interrupt Priority Register 1 High 3H 2H 1H OH H
Type w w w w w w w w

The system control SFRs can be accessed in the standard memory area (RMAP = 0).

Table 7 System Control Register Overview
Addr Register Name Bit (7 6 [5 [4 [3 2 J1 Jo
RMAP =0or1
8Fy SYSCONO Reset: 00 |Bit Field 0 RMAP
System Control Register 0 Type r w
RMAP =0
BFy SCU_PAGE Reset: 00 |Bit Field OP STNR 0 PAGE
Page Register for System Control Type w w r wh
RMAP =0, Page 0
B3y MODPISEL Reset: 00 |Bit Field 0 JTAG | JTAG 0 EXINT | URRIS
Peripheral Input Select Register TDIS | TCKS ols
Type r w w r w w
B4y, IRCONO Reset: 00 |Bit Field 0 EXINT | EXINT [ EXINT | EXINT [ EXINT | EXINT | EXINT
Interrupt Request Register 0 6 5 4 B 2 1 0
Type r rwh wh rwh wh rwh rwh rwh
B5y IRCON1 Reset: 00 |Bit Field 0 ADCS | ADCS | RIR TIR EIR
Interrupt Request Register 1 RC1 RCO
Type r rwh rwh rwh rwh rwh
B7y EXICONO Reset: 00 |Bit Field EXINT3 EXINT2 EXINT1 EXINTO
External Interrupt Control Register O Type w w w w
BAy EXICON1 Reset: 00 |Bit Field 0 EXINT6 EXINTS EXINT4
External Interrupt Control Register 1 Type r w w w
BBy NMICON Reset: 00 |Bit Field 0 NMI NMI NMI NMI NMI NMI NMI
NMI Control Register ECC | VDDP | VDD | OCDS |FLASH| PLL WDT
Type r w w w w w w w
BCy NMISR Reset: 00 |Bit Field 0 ENMI | FNMI | FNMI | ENMI [ FNMI | ENMI | FNMI
NMI Status Register ECC | VDDP | VDD | OCDS |FLASH| PLL WDT
Type r rwh rwh rwh rwh rwh rwh rwh
BDy BCON Reset: 00 | Bit Field BGSEL 0 BREN BRPRE R
Baud Rate Control Register Type w ¢ w w w
BE BG Reset: 00  |Bit Field BR_VALUE
Baud Rate Timer/Reload Register Type w
E9y FDCON Reset: 00 |Bit Field BGS [SYNEN|ERRSY|EOFSY| BRK | NDOV | FDM | FDEN
Fractional Divider Control Register N N
Type w w rwh rwh rwh rwh w w
EA4 FDSTEP Reset: 00 |Bit Field STEP
Fractional Divider Reload Register Type w
EBy FDRES Reset: 00 |Bit Field RESULT
Fractional Divider Result Register Type h

RMAP =0, Page 1
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Functional Description

Table 9 Port Register Overview (cont'd)

Addr Register Name Bit 7 6 5 3 2 1 0

Bly P3_ALTSEL1 Reset: 00  |Bit Field P7 P6 PS5 P4 P3 P2 P1 PO
P3 Alternate Select 1 Register Type w w w w w w w w

RMAP =0, Page 3

80y PO_OD Reset: 00 |Bit Field 0 P5 P4 P3 P2 P1 PO
PO Open Drain Control Register Type T w w w w w w

904 P1_OD Reset: 00 |Bit Field P7 P6 P5 0 P1 PO
P1 Open Drain Control Register Type w w w r w w

BOy P3_OD Reset: 00 |Bit Field P7 P6 P5 P4 P3 P2 P1 PO
P3 Open Drain Control Register Type w w w w w w w w

The ADC SFRs can be accessed in the standard memory area (RMAP = 0).

Table 10 ADC Register Overview
Addr Register Name Bit |7 |6 5 13 [2 J1 Jo
RMAP =0
D1y ADC_PAGE Reset: 00 ; |Bit Field OP STNR 0 PAGE
Page Register for ADC Type W T wh
RMAP =0, Page 0
CAy ADC_GLOBCTR Reset: 30 |y |Bit Field ANON | DW CTC 0
Global Control Register Type w W T
CBy ADC_GLOBSTR Reset: 00 | Bit Field 0 CHNR 0 SAM | BUSY
Global Status Register PLE
Type r rh r rh rh
CCq ADC_PRAR Reset: 00 4 |BitField |ASEN1|{ASENO 0 ARBM | CSM1 | PRIO1 | CSMO | PRIOO
Priority and Arbitration Register Type w w ¢ w w w w w
CDy ADC_LCBR Reset: B7  |Bit Field BOUND1 BOUNDO
Limit Check Boundary Register Type w w
CEy ADC_INPCRO Reset: 00 | Bit Field STC
Input Class Register 0 Type w
CFy ADC_ETRCR Reset: 00 |Bit Field |SYNEN|SYNEN ETRSEL1 ETRSELO
External Trigger Control Register 1 0
Type w w rw w
RMAP =0, Page 1
CA4 ADC_CHCTRO Reset: 00 |Bit Field 0 LCcC 0 RESRSEL
Channel Control Register 0 Type r w v w
CBy ADC_CHCTR1 Reset: 00 | Bit Field 0 LCC 0 RESRSEL
Channel Control Register 1 Type r w v w
CCq ADC_CHCTR2 Reset: 00 | Bit Field 0 LCC 0 RESRSEL
Channel Control Register 2 Type r w v w
CDy ADC_CHCTR3 Reset: 00 |Bit Field 0 LCcC 0 RESRSEL
Channel Control Register 3 Type r w v w
CEy ADC_CHCTR4 Reset: 00 |Bit Field 0 LCC 0 RESRSEL
Channel Control Register 4 Type r w v w
CFy ADC_CHCTR5 Reset: 00 |Bit Field 0 LCcC 0 RESRSEL
Channel Control Register 5 Type ¢ w v w
D2y ADC_CHCTR6 Reset: 00 |Bit Field 0 LCcC 0 RESRSEL
Channel Control Register 6 Type ¢ w v w
D3y ADC_CHCTR7 Reset: 00 |Bit Field 0 LCC 0 RESRSEL
Channel Control Register 7 Type ¢ w v w
RMAP =0, Page 2
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Functional Description
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Figure 16 Interrupt Request Sources (Part 3)
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Functional Description
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Functional Description

3.4.3 Interrupt Priority

Each interrupt source, except for NMI, can be individually programmed to one of the four
possible priority levels. The NMI has the highest priority and supersedes all other
interrupts. Two pairs of interrupt priority registers (IP and IPH, IP1 and IPH1) are
available to program the priority level of each non-NMI interrupt vector.

A low-priority interrupt can be interrupted by a high-priority interrupt, but not by another
interrupt of the same or lower priority. Further, an interrupt of the highest priority cannot
be interrupted by any other interrupt source.

If two or more requests of different priority levels are received simultaneously, the
request of the highest priority is serviced first. If requests of the same priority are
received simultaneously, then an internal polling sequence determines which request is
serviced first. Thus, within each priority level, there is a second priority structure
determined by the polling sequence shown in Table 17.

Table 17 Priority Structure within Interrupt Level
Source Level
Non-Maskable Interrupt (NMI) (highest)
External Interrupt O 1

Timer O Interrupt 2
External Interrupt 1 3

Timer 1 Interrupt 4

UART Interrupt 5

Timer 2, Fractional Divider, LIN Interrupts | 6

ADC Interrupt 7

SSC Interrupt 8
External Interrupt 2 9
External Interrupt [6:3] 10
CCUBS6 Interrupt Node Pointer O 11
CCUE6 Interrupt Node Pointer 1 12
CCUB6 Interrupt Node Pointer 2 13
CCUB6 Interrupt Node Pointer 3 14
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Functional Description

The clock system provides three ways to generate the system clock:

PLL Base Mode
The system clock is derived from the VCO base (free running) frequency clock divided
by the K factor.

_ 1
fsvs = fucobase X

Prescaler Mode (VCO Bypass Operation)
In VCO bypass operation, the system clock is derived from the oscillator clock, divided
by the P and K factors.

_ 1
fsvs = fosc X 5o x

PLL Mode

The system clock is derived from the oscillator clock, multiplied by the N factor, and
divided by the P and K factors. Both VCO bypass and PLL bypass must be inactive for
this PLL mode. The PLL mode is used during normal system operation.

_ N
fsvs = fosc ® Px K
Table 20 shows the settings of bits OSCDISC and VCOBYP for different clock mode
selection.

Table 20 Clock Mode Selection
OSCDISC VCOBYP Clock Working Modes
0 0 PLL Mode

0 1 Prescaler Mode
1 0 PLL Base Mode
1 1 PLL Base Mode

Note: When oscillator clock is disconnected from PLL, the clock mode is PLL Base mode
regardless of the setting of VCOBYP bit.

System Frequency Selection

For the SAA-XC866, the values of P and K are fixed to “1” and “2”, respectively. In order
to obtain the required system frequency, fsys, the value of N can be selected by bit NDIV
for different oscillator inputs. Table 21 provides examples on how fs,s = 80 MHz can be
obtained for the different oscillator sources.
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Functional Description

Table 21 System frequency (f sys =80 MHz)
Oscillator I osc N P K fsys
On-chip 10 MHz 16 1 2 80 MHz
External 10 MHz 16 1 2 80 MHz
8 MHz 20 1 2 80 MHz
5 MHz 32 1 2 80 MHz
Table 22 shows the VCO range for the SAA-XC866.
Table 22 VCO Range
fycomin fycomax fycoFREEmIn fycorrREEmax | Unit
150 200 20 80 MHz
100 150 10 80 MHz
3.8.1 Recommended External Oscillator Circuits

The oscillator circuit, a Pierce oscillator, is designed to work with both, an external crystal
oscillator or an external stable clock source. It basically consists of an inverting amplifier
and a feedback element with XTAL1 as input, and XTAL2 as output.

When using a crystal, a proper external oscillator circuitry must be connected to both
pins, XTAL1 and XTAL2. The crystal frequency can be within the range of 4 MHz
to 12 MHz. Additionally, it is necessary to have two load capacitances Cy4 and Cy», and
depending on the crystal type, a series resistor Ry,, to limit the current. A test resistor
RQ may be temporarily inserted to measure the oscillation allowance (negative
resistance) of the oscillator circuitry. Ry values are typically specified by the crystal
vendor. The Cy; and Cy, values shown in Figure 24 can be used as starting points for
the negative resistance evaluation and for non-productive systems. The exact values
and related operating range are dependent on the crystal frequency and have to be
determined and optimized together with the crystal vendor using the negative resistance
method. Oscillation measurement with the final target system is strongly recommended
to verify the input amplitude at XTAL1 and to determine the actual oscillation allowance
(margin negative resistance) for the oscillator-crystal system.

When using an external clock signal, the signal must be connected to XTAL1. XTAL2 is
left open (unconnected).

The oscillator can also be used in combination with a ceramic resonator. The final
circuitry must also be verified by the resonator vendor.

Figure 24 shows the recommended external oscillator circuitries for both operating
modes, external crystal mode and external input clock mode.
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Functional Description

3.10 Watchdog Timer

The Watchdog Timer (WDT) provides a highly reliable and secure way to detect and
recover from software or hardware failures. The WDT is reset at a regular interval that is
predefined by the user. The CPU must service the WDT within this interval to prevent the
WDT from causing an SAA-XC866 system reset. Hence, routine service of the WDT
confirms that the system is functioning properly. This ensures that an accidental
malfunction of the SAA-XC866 will be aborted in a user-specified time period. In debug
mode, the WDT is suspended and stops counting. Therefore, there is no need to refresh
the WDT during debugging.

Features:

e 16-bit Watchdog Timer

« Programmable reload value for upper 8 bits of timer

* Programmable window boundary

» Selectable input frequency of fpc /2 or fpc /128

« Time-out detection with NMI generation and reset prewarning activation (after which
a system reset will be performed)

The WDT is a 16-bit timer incremented by a count rate of fpc /2 or fpc /128. This
16-bit timer is realized as two concatenated 8-bit timers. The upper 8 bits of the WDT
can be preset to a user-programmable value via a watchdog service access in order to
modify the watchdog expire time period. The lower 8 bits are reset on each service
access. Figure 27 shows the block diagram of the WDT unit.

WDT WDTREL

Control
b
Ld

12 » "CIear v
—-——— MUX P WDT Low Byte »| WDT High Byte
fPCLKl | » 1:128 ) A A
-d
Overflow/Time-out Control & WDTTO
T Window-boundary control
WDTIN ——» WDTRST
ENWDT A

Logic

ENWDT_P

WDTWINB

Figure 27 WDT Block Diagram
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Functional Description

If the WDT is not serviced before the timer overflow, a system malfunction is assumed.
As a result, the WDT NMI is triggered (assert WDTTO) and the reset prewarning is
entered. The prewarning period lasts for 30y count, after which the system is reset
(assert WDTRST).

The WDT has a “programmable window boundary” which disallows any refresh during
the WDT’s count-up. A refresh during this window boundary constitutes an invalid
access to the WDT, causing the reset prewarning to be entered but without triggering the
WDT NMI. The system will still be reset after the prewarning period is over. The window
boundary is from 0000 to the value obtained from the concatenation of WDTWINB and
00.

After being serviced, the WDT continues counting up from the value (<WDTREL> * 28).
The time period for an overflow of the WDT is programmable in two ways:

« the input frequency to the WDT can be selected to be either fpc /2 or fpc /128
« the reload value WDTREL for the high byte of WDT can be programmed in register
WDTREL

The period, P\ypT, between servicing the WDT and the next overflow can be determined
by the following formula:

2(1+WDTINx6) » (216 _ \WDTREL x 28)
focLk

Pwpt =

If the Window-Boundary Refresh feature of the WDT is enabled, the period Pyypt
between servicing the WDT and the next overflow is shortened if WDTWINB is greater
than WDTREL, see Figure 28 . This period can be calculated using the same formula by
replacing WDTREL with WDTWINB. For this feature to be useful, WDTWINB should not
be smaller than WDTREL.

Count
-~

FFFF,,

WDTWINB

WDTREL

| > time

No refresh Refresh allowed

allowed

Figure 28 WDT Timing Diagram

Data Sheet 67 V1.5, 2010-09



infineon SAAXC86

Functional Description

3.13 LIN Protocol

The UART can be used to support the Local Interconnect Network (LIN) protocol for both
master and slave operations. The LIN baud rate detection feature provides the capability
to detect the baud rate within LIN protocol using Timer 2. This allows the UART to be
synchronized to the LIN baud rate for data transmission and reception.

LIN is a holistic communication concept for local interconnected networks in vehicles.
The communication is based on the SCI (UART) data format, a single-master/multiple-
slave concept, a clock synchronization for nodes without stabilized time base. An
attractive feature of LIN is self-synchronization of the slave nodes without a crystal or
ceramic resonator, which significantly reduces the cost of hardware platform. Hence, the
baud rate must be calculated and returned with every message frame.

The structure of a LIN frame is shown in Figure 30 . The frame consists of the:

* header, which comprises a Break (13-bit time low), Synch Byte (55), and ID field
¢ response time
data bytes (according to UART protocol)

e checksum

Frame slot .
h L
W Frame -
Ll

< » Inter-

Response frame
Header ppace| Response | space |
i »la wlda w| ¥ >

) )
Synch Protected Datal Data2 DataN Checksum
identifier

Figure 30 Structure of LIN Frame

3.13.1 LIN Header Transmission

LIN header transmission is only applicable in master mode. In the LIN communication,
a master task decides when and which frame is to be transferred on the bus. It also
identifies a slave task to provide the data transported by each frame. The information
needed for the handshaking between the master and slave tasks is provided by the
master task through the header portion of the frame.

The header consists of a break and synch pattern followed by an identifier. Among these
three fields, only the break pattern cannot be transmitted as a normal 8-bit UART data.
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The break must contain a dominant value of 13 bits or more to ensure proper
synchronization of slave nodes.

In the LIN communication, a slave task is required to be synchronized at the beginning
of the protected identifier field of frame. For this purpose, every frame starts with a
sequence consisting of a break field followed by a synch byte field. This sequence is
unique and provides enough information for any slave task to detect the beginning of a
new frame and be synchronized at the start of the identifier field.

Upon entering LIN communication, a connection is established and the transfer speed
(baud rate) of the serial communication partner (host) is automatically synchronized in
the following steps:

STEP 1: Initialize interface for reception and timer for baud rate measurement
STEP 2: Wait for an incoming LIN frame from host

STEP 3: Synchronize the baud rate to the host

STEP 4: Enter for Master Request Frame or for Slave Response Frame

Note: Re-synchronization and setup of baud rate are always done for every Master
Request Header or Slave Response Header LIN frame.
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4 Electrical Parameters

Chapter 4 provides the characteristics of the electrical parameters which are
implementation-specific for the SAA-XC866.

41 General Parameters

The general parameters are described here to aid the users in interpreting the parame-
ters mainly in Section 4.2 and Section 4.3 .

4.1.1 Parameter Interpretation

The parameters listed in this section represent partly the characteristics of the SAA-
XC866 and partly its requirements on the system. To aid interpreting the parameters
easily when evaluating them for a design, they are indicated by the abbreviations in the
“Symbol” column:
« CC
These parameters indicate Controller Characteristics, which are distinctive features of
the SAA-XC866 and must be regarded for a system design.
« SR
These parameters indicate System Requirements, which must be provided by the
microcontroller system in which the SAA-XC866 is designed in.

Data Sheet 88 V1.5, 2010-09



infineon

SAA-XC866

4.3.4 On-Chip Oscillator Characteristics

Table 41 On-chip Oscillator Characteri

Electrical Parameters

stics (Operating Conditions apply)

Parameter

Symbol

Limit Values

U

min.

typ.

max.

nit T

est Conditions

Nominal frequency

fuvom CC

9.75

10

10.25

MHz

under nominal
conditions?

Long term frequency
deviation

A CC

6.0

%

with respect to fyom, over
lifetime and temperature
(125°C to 140°C), for one
device after trimming

5.0

%

with respect to fyopm, over
lifetime and temperature
(-10°C to 125°C), for one
device after trimming

%

with respectto fygm, over
lifetime and temperature
(-40°C to -10°C), for one
device after trimming

Short term frequency
deviation

Afst CC

-1.0

1.0

%

within one LIN message
(<10 ms .... 100 ms)

D Nominal condition: Vppe = 2.5 V, Tp = + 25°C.
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