Technical Notes @DﬂWE@

New Steps of the C167CR Microcontroller
(FA and GA Step)

The microprocessor manufacturer Infineon has qualified new steps (FA and GA)

of its C167CR controller. These new steps will be implemented on all future
PHYTEC C167CR-compatible modules. The FA step introduces a few
expanded features that may have an impact on your code for the C167CR.

Specid attention should be given to the register WDTCON and the XBUS
Peripheral Enable Bit. The following excerpt from the Errata Sheet “February

29, 2000 / Release 1.0" indicates identification of the microcontroller step as
well as functional changes of registers and technical specifications due to these
new steps. The complete Errata Sheet can be downloaded from the Infineon
homepage undénttp://www.infineon.com/

For additional information contact PHYTEC

e Europe: 08000PHYTEC /08000749832
e America:1-800-278-9913
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In addition to the description in the C167 Derivatives User's Manual V2.0, the following feature
enhancements have been implemented in the FA- and GA- (and all following) steps of the
C167CR/SR/S. They are described in detail in the C167CR Derivatives User's Manual V2.1, 1999-03,
and V3.0, 2000-02.

Incremental position sensor interface

For each of the timers T2, T3, T4 of the GPT1 unit, an additional operating mode has been
implemented which allows to interface to incremental position sensors (A, B, Top0). This mode is
selected for a timer Tx via TxM = 110b in register TXCON, x = (2, 3, 4). Optionally, the contents of T5
may be captured into register CAPREL upon an event on T3. This feature is selected via bit CT3 =1 in
register TSCON.10. A detailed description of this feature is also included in the 'Documentation
Addendum: GPT Incremental Interface Mode V1.0 1998-10'".

Oscillator Watchdog

The Oscillator Watchdog (OWD) monitors the clock at XTAL1 in direct drive and prescaler mode. In
case of clock failure, the PLL Unlock/OWD Interrupt Request Flag (XP3IR) is set and the internal CPU
clock is supplied with the PLL basic frequency. This feature can be disabled by a low level on pin
Vpp/OWE. Bit OWDDIS/SYSCON.4 allows to disable this feature via software on device steps where
problem OWD.1 is fixed.

Bidirectional Reset

Optionally, an internal watchdog timer or software reset will be indicated on the RSTIN# pin which will
be driven low for the duration of the internal reset sequence. RSTIN# will also be driven low for the
duration of the internal reset sequence when this reset was initiated by an external HW reset signal on
pin RSTIN#.

This option is selectable by software via bit BDRSTEN/SYSCON.3. After reset, the bidirectional reset
option is disabled (BDRSTEN/SYSCON.3 = 0).

Reset Source Indication in Register WDTCON

Besides indication of a watchdog timer reset in bit WDTR in register WDTCON, the FA-step
additionally allows indication of other reset sources and types (software reset, long/short hardware
reset, etc.) in status flags in the low byte of register WDTCON. While in previous steps, only reset
values 0000h or 0002h could occur for WDTCON, in the FA-step further values may occur in the low
byte of WDTCON. Therefore, programs written for previous steps which evaluate the contents of
WDTCON after reset and which explicitly test bit WDTR either via bit instructions or via mask
operations will work identically on the FA-step. However, programs which assume that all other bits in
the low byte of WDTCON except bit WDTR are always '0' (which is true for previous steps) and
therefore e.g. test WDTCON with byte or word operations may work differently on the FA-step.

The following table summarizes the behaviour of the reset source indication flags.

Flag LHWR SHWR SWR WDTR
Event WDTCON.4 [WDTCON.3 |[WDTCON.2 |WDTCON.1
Long HW Reset 1 1 1 0

Short HW Reset -/ * 1 1 0

SRST instruction -/* -/ * 1 -

WDT Reset -/ * - 1 1

EINIT instruction 0 0 0 -

SRVWDT instruction |- - - 0

Legend: 1 = flag is set, 0 = flag is cleared, - = flag is not affected,
* = flag is set when bi-directional reset option is enabled
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XBUS Peripheral Enable Bit XPEN/SYSCON.2 (does not apply to C167S and C167SR)

Bit SYSCON.2 has been modified into a general XBUS Peripheral Enable bit, i.e. it controls both the
XRAM and the CAN module.

When bit SYSCON.2 = 0 (default after reset), and an access to an address in the range EF00h ...
EFFFh is made, either an external bus access is performed (if an external bus is enabled), or the
lllegal Bus Trap is entered. In previous versions, the CAN module was accessed in this case. Systems
where bit SYSCON.2 was set to '1' before an access to the CAN module in the address range EF00h
... EFFFh was made will work without problems with all steps of the C167CR.

Clock System

In total 8 different clock configuration options are selectable during reset on POH.7..5 (direct drive,
prescaler 0.5, PLL factors 2, 3, 4, 5, 1.5, 2.5). Some options are configured via settings on POH.7..5
during reset which would have selected Direct Drive in previous steps (for details, see Appendix in
Errata Sheet V1.x of respective device):

Reset Configuration CPU Frequency Notes
POH.[7:5] fcpu =fxtal * F
011 fxtal * 1 Direct Drive
010 fxtal * 1.5 1)
001 fxtal / 2 Prescaler Operation, 1)
000 fxtal * 2.5 1)

1) Note: previous steps have selected Direct Drive when POH.[7:5] = 0XX, i.e. the level on POH.6 and
POH.5 during reset was not evaluated.

In addition, the internal oscillator circuit has been improved in the FA-step. It is compatible to the
Type_R oscillator with respect to the size of the components for an external crystal oscillator circuit.
See Application Note AP2420 'Crystal Oscillator of the C500 and C166 Microcontroller Families' on
http://www.infineon.com/products/micro/applicat/3461.htm#16b

External Bus Controller

By default, the CS# signals (when used as address CS# signals) are switched nominally 1 TCL after
the address for an external bus access is driven. This ensures a defined transition from active to
inactive state without glitches. Optionally, controlled by bit CSCFG/SYSCON.6 = 1, the leading edge of
the CS# signals may be generated in an unlatched mode, i.e. the CS# signals are directly derived from
the addresses and are switched in the same internal clock phase as the addresses. This allows more
time for the 'chip enable access time' tce of external devices, however, glitches may occur on CS#
lines while the addresses are changing.

Port Driver Control Register

Beginning with the FA-step, the driving capability of the pad drivers can be selected via software in
register PDCR (ESFR address OFOAAh). Two driving levels (fast edge mode/reduced edge mode) can
be selected for two groups of pins. Bit PDCR.0/BIPEC controls the edge characteristic of Bus Interface
Pins (PORTO/1, port 4, port 6, RD#, WR#, ALE, WRH#/BHE, CLKOUT), while bit PDCR.4/NBPEC
controls Non-Bus Pins (port 2, port 3, port 7, port 8, RSTOUT#, RSTIN# in bidirectional mode). The
reset value '0' selects fast edge mode to ensure compatibility with previous versions and steps.

Port 5 Digital Input Control via register P5DIDIS

Beginning with the FA-step, the digital input stages on port 5 may be disconnected from pins used as
analog inputs via register P5DIDIS.
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A/D Converter

Due to correction of the former problem ADC.7, injected conversions will no longer be aborted by the
start of a standard conversion. The following table summarizes the ADC behaviour in this situation for
all possible combinations of conversion requests. Note that a conversion request as discussed in this
context is activated when the respective control bit (ADST or ADCRQ) is toggled from '0’ to '1’, i.e. the
bit must have been zero before being set.

Conversion New requested conversion
in progress Standard Injected
Standard Abort running conversion and start Complete running conversion,
requested new conversion start requested conversion after that
Injected Complete running conversion, Complete running conversion,
start requested conversion after that start requested conversion after that.
Bit ADCRQ will be '0’ for the second
conversion.

Due to internal improvements, the internal timing of the A/D converter of the FA-step is slightly different
from previous versions, which is reflected in a different way of specifying the ADC. When
ADCON.[15:12] = 0000b (default), the conversion time tc of the A/D converter of the FA-step is
identical to previous steps, while the sample time ts is increased by a factor of 1.33. For
ADCON.[15:12] # 0000b, tc and/or ts may be different from previous steps.

Since the FA-step is produced in a different technology than previous steps, it is recommended to
check the overall ADC accuracy in the target system with respect to the impedance of the analog
signal and the analog reference voltage. This should be done in particular when the FA-step is
operated at a higher frequency than previous steps.

Application Support Group, Munich

Microcontroller Division Errata Sheet, C167CR/SR/S —-LM/4RM/16RM, ES-GA, GA, 1.0, Mh -17 of 17 -




