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1 Glossary of Terms and Acronyms

The following sections provide a list of technical terms aatonyms that are used
throughout this document.

1.1 Glossary of Terms

Actiontime is a time reference point within a TDMA slot. In the implemaitidn action-
time is a trigger to start time-triggered actions at the calfer.
Macrotick is the basic time slot used to build TDMA windows.

Channel AS8202NF internal module handling communication for a dhata AS8202NF
can communicate on 2 buses simultaneously.

Frame Data stream with known length and known data structure aseatkfiy the com-
munication protocol implemented in AS8202NF firmware.

1.2 Acronyms

AS8202NF TTP Communication Controller chip.
BG Bus guardian

CCF Concurrency control field

CNI Communication network interface
CPU Central processing unit

CRC Cyclic redundancy check

I/0 Input/ output

MEDL Message descriptor list

PCU Protocol control unit

PLL Phase-locked loop

PRP Post receive phase

PSP Pre send phase

RAM Random access memory

ROM Read-only memory

RPV Remote pin voting

RPVD Remote pin voting decision
RUP Roundup issue
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2 C2NFHW AN153 V 1.3.2-69326 — 1 Glossary of Terms and Acronyms

TASM TTP assembler

TDMA Time division multiple access
TP Transmission phase

TTP Time-triggered protocol

VHDL VHSIC hardware description language
VHSIC Very high speed integrated circuit

Document number AN153
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2 Introduction

This document provides an overview of the limitations (¢wiats) which have to be
taken into account when using AS8202NF or AS8202B togetlitr TASM 2.05.
Chaptert on pager presents the Hardware User Requirements as describb@g/iCon-
troller C2NF Requirements Description [TTC05d and TTP/C Controller AS8202NF Conceptual
Design Document [ TTCO54.

Chapters on page presents the Software User Requirements as descriliaein Con-
troller AS8202NF Software Requirements Document [T TC05¢ and TTP/C Controller AS8202NF
Software Design Document [TTC05d.

Chapter6 on pagel5 presents the Hardware Constraints Resulting from probégrarts
as described imTP/C Controller AS8202NF Hardware Accomplishment Summary [TTC14].
Chapter7 on pagel9 presents the Software Constraints Resulting from probkponts
as described imTP/C Controller AS8202NF Software Accomplishment Summary [TTC13.
Chapter8 on page?1 presents some implementation details related to the pebeser
requirements.

The information presented in this application note reliasttee AS8202NF TTP-C2NF
Communication Controller Data Sheet, rev 2ZAMS09] and theAS8202B TTP-C2NF
Communication Controller Data Sheet, rev JAMS13].

The devices AS8202NF and AS8202B are functionally and dgevdentical. AS8202B
is the lead free packed version of the TTP Controller. Withis document AS8202NF
and AS8202B are synonyms. Any difference in the datashediseflects the constraints
listed in this document and the lead-free transition of thip package. All references to
AS8202NF Datasheet Rev. 1.6 or higher are also covered ir@3BDatasheet Rev. 1.0
or higher.

2.1 Classification of Requirements by Primary Target
Audience

The user requirements are classified according to:

T = TASM Programmer

M = MEDL Designer

A = Application Programmer
S = System Engineer

B = PCB Designer
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3 System User Requirements

This chapter lists the System User Requirements for the TamrGller. The Require-
ments are described in greater detaitiine-Triggered Protocol TTP/C Requirements Document
([TTCO53).

(A) The application shall deal with faults that do not becomeifeat as
communication faults (e.g. by using end-to-end checksagr&ement protocols, or other
technigues).

(User: AssumptionCoveragd (S) The user shall ensure that assumption coverage of the end
system with respect to the fault assumptions providethia-Triggered Protocol TTP/C Re-
quirements Document [ TTC05d meets the safety requirements of the application.
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4 Hardware User Requirements

This chapter lists the AS8202NF user requirements relatetlid hardware implemen-
tation. The requirements are described in more detailsrinc Controller C2NF Require-
ments Description ([TTCO05d) and TTP/C Controller AS8202NF Conceptual Design Document
([TTCO5H).

(User: BUFifoDataZeroLengthNoHeader] (T) The bus unit shall not be configured to receive
zero length frames with header. This means value of 0x0004t mot be written to
$recbytes register prior to a frame reception. Sectiddon page?1 describes the steps
to configure the AS8202NF for frame receive.

(User: BUTXMIIFrameNoHeader2 ] (T) The controller shall not be programmed to send M|
frames without header.

(User: Postedwrite SCon (T) The TASM software shall perform at most two consecutive
memory accesses, followed by at least one clock period witaamemory access.

(User: ReadAhead SUser) (A) When performing consecutive read accesses to AS8202NF
the host shall separate two read accesses by a minimum aftérBal clock cycles (37.5
ns at 40MHz internal clock cycle).

See the asynchronous DPRAM interface timing parameters ftoe AS8202NF
Datasheet Rev.1.6.

(User: ReadAhead SUser1A(A) The host shall not access the last word in a page.

Note: If one of the workarounds proposed in paragr@aph pagel?is implemented, this
requirement can be considered to be fulfilled.

See sectio.4 on page2?2 for details of host paged mode access to AS8202NF memory
space.

(User: ReadAhead SUser (A) The host shall expect a read request to be delayed until the
prefetch is completed. That is, in some cases when AS820atéFal PCU performs
accesses in the same time, the host access is acknowledbetkleay.

See the interface timing parameters from the AS8202NF DattRev.1.6 for the guar-
anteed maximum access time.

(User: ReadAhead SUser5A (A) The host shall be prepared that there can be cases when a
host read access does not return the correct data writterptgcading host write access

to the same address. That is, when the host performs a readhftdres#\ followed by

a write to addresA+1 and then a read from addre&s1, due to read ahead mechanism,
the returned value of the second read is the previous valinetarite.
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8 C2NFHW AN153 V 1.3.2-69326 — 4 Hardware User Requirements

If the user constraint User: ReadAhead SUserlA paragfaph the preceding page is
fulfilled (e.g. by means described in paragrdpbn pagel?) this requirement can be
considered to be obsolete.

(User: SynchrReadybGen User] (B, A) The user shall sstd SERAMCLK to the preferred

value only while the hardware reset is applied. This inpuatipiused to construct the
READYBsignal and must be set during reset to avoid wrong behavi®EAaDYB

Document number AN153 Copyright [J TTChip Entwicklungsges.m.b.H. All rights reserved.
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5 Software User Requirements

This chapter lists the AS8202NF user requirements relatétetsoftware protocol imple-
mentation. The requirements are described in greater detaiP/C Controller AS8202NF
Software Requirements Document ([TTCO05¢) and TTP/C Controller AS8202NF Software Design
Document ([TTCO054).

(M) The value of theReceiver Arm Delaghall be respected according to
application note AN134 when computing the receiver and setrdnsmission timings.

Arm delay cannot be computed by TTP-Verify because the ptigsef the physical layer
and topology are not known.

(User: BusGuardianParameterg (M) The bus guardian parameters of the MEDL shall be com-
puted according to the formulae given in section 11.3.1 ged@®1 from thaTp/C Con-
troller AS8202NF Software Design Document ([TTCO05d).

(User: CNI-AreasMsgAreaBasic D2 (M) The basic message area shall start at 16 bit word ad-
dress 0x50 and shall end at 16 bit word address Ox7FF (196@sveize).

(User: ColdStartState-BothCh D3 (M) The Timeout Dead Windown MT parameter of the

MEDL's schedule/protocol parameters section shall enthaethe bus guardian will be
armed at least 1 PCU microtick + 3 BG microticks before thagmission phase (action
time) starts.

(User: ControlleronDelay | (A) Having set theController Onflag the host shall not access the
CNI for a duration of at least 8 clock cycles (200 ns @40 MHeiinal C2NF clock).

The application has to consider this when manually switglire controller on.

(User: ControllerwriteAccess1) (M) The RAM Write Access Controllgzarameter shall pro-
hibit write access to pages that do not contain messagesr(tieg to the schedule).

(User: ControllerwriteAccess2) (M) The RAM Write Access Controllgrarameter shall allow
write access to all pages that contain messages (accoading schedule).

(User: CRCSeedvalug (M) The MEDL designer shall use the algorithm outlined in ckapt
14 on page 119 of theTP/C Controller AS8202NF Software Design Document ([TTC05d) to
compute the value of the initialization CRC MEDL field frorrethchedule ID.

(M) TheEnd of Cluster Cycle (EOd)ag shall be set only in the last slot
of the cluster cycle.

(User: FrameAddressiFrame) (M) For |-frames thé-rame CNI Addresparameter shall be set
to O.

(User: HostWriteAccess1 (M) The RAM Write Access Hogtarameter shall allow write ac-
cess to pages containing messages that are to be sent bynthalea
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10 C2NFHW AN153 V 1.3.2-69326 — 5 Software User Requirements

(User: HostwriteAccessd (M) The RAM Write Access Hogtarameter shall prohibit write
access to pages that host input messages containing RP8\d#tated by the controller.
The MEDL designer needs to take care that output messagempudmessages con-
taining RPV data are located in distinct memory pages in rotaléneet both of these
requirements.

(M) The Round SlotDuration - Transmission Phase Lengghameter
shall be computed according to the formula given in sectihf bn page 95 of therp/C
Controller AS8202NF Software Design Document ([TTCO05d).

(User: InitControlArea ) (A) The host computer shall initialize the fields of the Confkota
before turning the controller on.

(A) The host shall initialize the message data part of the nyesaeea

as needed before turning the controller on.

(User: InitMsgAreaCCF | (A) The host shall initialize the CCF fields to an even value teefo
the message area entry is used.

(User: IntegrationDurations ] (M) The contents of th&isten Integrate Durations Macrotick
and thelisten Integrate DurationsMicrotickelds shall not exceed the real I-frame trans-
mission and processing duration.

Taking the transmission duration of an I-frame at the spebifs speed is a good value for
this field (see section 11.2.3 on page 101 ofithe/C Controller AS8202NF Software Design
Document ([TTCO054)).

(User: ListenTOCheck] (M) TheListen Timeout Check Unobservpdrameter shall be com-
puted according to the formula given in section 11.2 on pa&&yefdhe TTP/C Controller
AS8202NF Software Design Document ([TTCO05d).

(A) The host computer shall issue mode change requests otltsigdee

send phase of the node’s sending slot only.
(User: MeasureRangd (M) The parametenmeasure Shall be in the range & Nmeasure<

Noversample

If the MAN flag is set, Manchester bus encoding is selected. IRB485lag is set, the
logical level 0 is accepted as IDLE. This should be set foiiasdd RS485 physical layers.
If the measure and oversample are both set to 0x0 and the Mgh&ftdeared, the C2NF
uses its synchronous Mll interface.

SeeFunctional Description of the AS8202NF ([TTCO03J) for more details.

(User: MEDLBaseAddresg (A) The host computer shall set the value of M&DL Base
Addresdield of the CNI's Control Area before turning the controléan.

(User: MEDLBaseAddressValud (A) The value provided by the host in thMEDL Base Ad-
dressfield of the CNI's control area shall be the same as the valube$tart address of
the Global Entry Table field of the MEDL's Global Entry Table.

(User: MEDLEntryTableReference| (M) The first table reference shall point to the global entry
table itself.

(User: MEDL-GenRegErMethodDesign D1] (M) Every MEDL entry shall be protected by a 16
bit CRC generated using the same 16 bit polynominal as theF@G2Ntroller and using a
seed value of OXFFFF.

Document number AN153 Copyright [J TTChip Entwicklungsges.m.b.H. All rights reserved.
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(User: MEDLStructureRevision ) (M) The MEDL Structure Revision Numbdield of the
MEDL shall be set to 0x0202.

(User: MinIntegrationCount | (M) TheMinimum Integration Count (MIG)aramenter shall be
setto 2.

(User: MinMacrotick ] (M) The value of theMicroticks/Macrotick Integer Parshall be at
least 20. This results in a minimum macrotick duration iswssing a C2NF clock rate
of 40 MHz.

(User: MinOversampling] (M) When using Manchester or MFM encoding the oversample
parameter shall have a value of at least 4. The measure parameasure specifies the
edge jitter tolerance for receiving in the MFM and Manchestede.

(User: NFrameLength) (M) For N-frames thé\pplication Data Lengtiparameter shall have
a value greater than 0.

(User: PreambleCutoff1) (M) The Asynchronous Preamble Cut-gfarameter shall be com-
puted according to the guidelines given in the applicatiote AN136.

(User: PreambleCutoff2) (M) Manchester encoding shall be selected for both channetsia
the Asynchronous Preamble Cut-gfarameter contains a value other than 0.

(M) The Pre-Send Phase (PSP) Duratigrarameter shall be com-

puted according to the formula given in section 11.1.3 ore@®jof theTTP/C Controller
AS8202NF Software Design Document ([TTC054).

(User: RPVAtEndOfCycle] (M) The Remote Pin Voting Decision (RPVBhall be set in the
last round slot of a cluster cycle if Remote Pin Voting is pemried.

(User: SetStartupCommand (A) The host computer shall set tiartup Commandield of
the CNI's Control Area to OxBA95 before turning the conteolbn.

(User: StartupTimeout] (M) The value for theStartup Timeouparameter shall be computed
according to the formula given in section 11.2.2 on page 10th® TTP/C Controller
AS8202NF Software Design Document ( [TTCO05d ).

(User: SynchronizedOperation-ToActive3 D3 (M) ThePre-Send Phase (PSP) Duratiparame-
ter of the MEDL's Schedule/Protocol Parameters sectiolishaure that the bus guardian
will be armed at least 1 PCU microtick + 3 BG microticks beftire transmission phase
(action time) starts.

(User: TimeoutDeadwindow) (M) The Timeout Dead Windoywarameter shall be computed
according to the formula given in section 11.2 on page 98@ftR/C Controller AS8202NF
Software Design Document ([TTC05( ).

(User: TransferMEDL ] (A) The host computer shall load the MEDL data to the CNI before
turning the controller on.

(User: TransferProtocol] (A) The host computer shall load the protocol binary to pagd€0x
0x11 before turning the controller on.

(User: UnusedMEDLFields) (M) Unused (gray-shaded in the tables to be presented in this
chapter) parts of the MEDL fields shall contain zero-bits.

(User: ExtActionTimeEnable) (M) The external action time notification shall be enabled/ dis
abled by a MEDL parameter.

Copyright [J TTChip Entwicklungsges.m.b.H. All rights reserved. Document number AN153
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12 C2NFHW AN153 V 1.3.2-69326 — 5 Software User Requirements

Guidance: If the C-state of a controller has become valiel ctintroller will continue to
execute the TDMA scheme until it is powered off, switchedffthe host or it detects a
situation causing it to transit to freeze state.

(M) For each cluster mode multiplexed nodes shall be statieaigned
to particular TDMA rounds.

There is thus no conflict about the point in time when a muétipd node can send a
frame.

Figure5.1 on this page shows an example of a cluster cycle consistifigusfTDMA
rounds. The last slot is shared by the multiplexed nodes &ddbawith node 3 sending
in the TDMA rounds 0 and 2, node 4 sending in round 1 and noderéuind 3. Node 3
has half the transmission frequency of a non-multiplexedenoaving a sending slot in
each TDMA round. Node 4 and node 5 have a quarter of the trasgmifrequency of a
non-multiplexed node because they both send only once teclusle while e.g. node 0
sends four times.

Slot
0 ! 1
0 |Node O]'|Node 1
o - -
c '
3 1 |Node 0| |Node 1
g 2 |Node 0]'|Node 1
F o=
3 |Node of |Node 1

Transmission of Node X

Figure 5.1: Multiplexed Slot Assignment

(User: PassiveNodg (M) Multiplexed nodes, permanently passive nodes, and ndus t
transmit frames with impliciC-Stateeven in startup mode, shall not be allowed to send a

cold start frame or to answer to cold start frames.

The host of a permanently passive node can read all framefrdetathe CNI, but can
never send a frame, neither during cluster startup nor dwynchronized operation.

(M) If a slot duration and the length of the TP are given in theesicie,
the idle phase shall begin at

ldlestat = AT+ Atp+ ApRRa (5.1)
and has a duration of
Aigle = Dsiot— (ATP + APRRnax+ APSHay) (5.2)

ApRrpy. @aNdApsp,,, are the worst-case durations of the post-receive phasehangré-
send phase, respectively.

Document number AN153 Copyright [J TTChip Entwicklungsges.m.b.H. All rights reserved.
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(User: LimitedColdstarts ) (M, S) In architectures without independent bus guardian the-num
ber of cold start attempts of a node shall be limited, becau$@P/C controller with
incoming link fault may prevent the cluster from a succelsstartup.

(User: validTXAddress) (M) The value "ignore” shall only be used for frames to receive b
not for frames to be sent.

(M) The Cluster Schedule Identificatidield shall contain identical values
for all controllers in the cluster. This is achieved by dariythe personalized MEDLSs of
all controllers from a single cluster design.

(User: MinimumConfiguration1 | (M) For fault-tolerant re-integration, there shall be at feas
two nodes which transmit frames with expli€itStatein each cluster cycle.

(M) In startup mode, as many nodes as possible shall send fraitfes

explicit C-State the only reason for transmission of impli€itState in startup mode is
to reduce the slot length (see calculation of slot duratielouw).

(User: MinimumConfiguration2 ] (M) A minimum of four nodes per TDMA round shall be
defined in order to provide fault-tolerant protocol operati

(User: IntegrationCount | (M) The Minimum Integration Count (MICjield shall be set at
least to 2 to prevent fault propagation through integratiodes.

Note that in general one will like to have a value of exactlyo? this field. A value of
2 is sulfficient to prevent fault propagation as long as thglsifault assumption holds.
If a larger value were chosen, then integration of nodes anttuster with only a few
nodes being synchronized would take longer than necedsacgse a single node only
integrated on a cold start frame an integrating node wiltgige only two correct slots
per TDMA round. If Minimum Integration Count (MICyvere set to 4 in this case, an
integrating node would need one extra TDMA round to join thister.

(M) The duration of the TDMA slots shall be at least the time iezgli

to transmit

¢ the longest frame transmitted by any node in this slot (i@iggtitter and propaga-
tion delays) in any cluster mode

¢ plus the longest computation time (PRP+PSP) of any coetriilthe cluster (i.e.,
the maximum IFG of the slowest controller in the cluster),

e plus the duration of one precision interval)

rounded up to full macrotick length.

If a slot is shorter than necessary to transmit a frame wighieix C-State nodes sending
in this slot have to send frames with an implicit one evenamtap mode.

(User: Resyncinterval] (M) The Clock Synchronization (CIkSyfiag shall be set so that in
any resynchronization interval (which is determined bystwmts withClock Synchroniza-
tion (CIkSyn)lag set) at least four slots with tf8ynchronization Frame (SYHag set are

present.

(M) If a slot is intentionally left empty for future expansionie intended
for a node that is not present all the time, 8ynchronization Frame (SYHRag shall not

be set for this slot.

Copyright [J TTChip Entwicklungsges.m.b.H. All rights reserved. Document number AN153
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14 C2NFHW AN153 V 1.3.2-69326 — 5 Software User Requirements

The Clock Synchronization (ClkSyflag should be set at least every eight slots having
the Synchronization Frame (SYHag set, or once per TDMA round if there are less than
eight slots having th&ynchronization Frame (SYHag set in a TDMA round.

(User: ModeChangePermissiofi (M) TheMode Change Permissions (MCRY a slot shall be
set so that a mode change request to an undefined cluster snpadibited.

(User: SingleSlotPerRound (M) A node shall have th8ending Slot (S$lag set at most once
a TDMA round.

(User: MinimumConfiguration3 ] (M) There shall be at least two nodes that are capable and
allowed (by the MEDL) to cold start in order to start up clustemmunication.

It is recommended to plan the cold start scenario in a way dtfzr nodes (without
cold start permission) are already waiting and can syndéheamn the cold starting node
immediately.

(User: RAMExecutionOnly D1] (A) TheStartup Commantield shall be initialized by the host
with the request of execution from the instruction RAM (coarrd 0XxBA95) or the invalid
command (command O0xFFFF), all other values shall not be.used

Guidance: Other TASM binary code located in the ROM that ispzat of this certifica-
tion, could be activated by other startup command valuesrargt not be executed.
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6 Hardware Constraints Resulting from
Problem Reports

This chapter lists the AS8202NF Constraints related to theditare Open Problem.
The Hardware Open Problem Reports are described in greeti@it th TTP/C Controller
AS8202NF Hardware Accomplishment Summary ([TTC14).

C2NFSUCC: Bug in detecting invalid frame length AN120 (Rup: ~ 20711) AN120V1.0,
dated 2003-02-11, reports an issue of the AS8202NF withctietean invalid frame
length upon reception.

See repository :pserver:user@cvs.vie.at.tttechtizhip/vc

The application note is located /aas8202/ vhdl / doku/ bug_r eport s/ publ i ¢/ AN120/
AN120_AS8202NF_r x001- bug. pdf-r1.2

The bug has been resolved in the CVS version of the AS8202N#rcso
code as of /as8202/vhdl/vhdl/a nfmreceiver.vhd. diff-rl1.3.2.1,
t hemanuf act ur edAS8202NF devices don't include this patch.

Impact of this bug:

Since the fault happens when checking invalid frame lengtherted as valid, it has the
same failure mode as

(a) a faulty channel cutting off or stretching the transedtframes, (b) a faulty sending
node doing the same.

Taking care of these two cases is explicitly required foreetitriggered architecture. As
a consequence, this unresolved bug does not add an adtfadnee mode but fits into
these covered failure modes.

Leaving this as an open issue for certification of the unchdS8202NF is OK.

C2NFSUCC: Resolve bug report AN121 (Rup:5441) After the receivers of the
AS8202NF are activated they are able to synchronize on avest&rame. The chip is
designed to ignore all receive patterns until a valid patiereceived and the SOF (start
of frame) is detected during the start window. Due to a delsignthis mechanism doesn’t
work if Manchester encoding is selected. In this case arslithtraffic (noise, etc.) in the
time between activating the receivers and the end of thewtadow will leave the re-
ceiver in a state where it will wrongly detect a valid framehawing an SOF (start of
frame) error.

TASM 2.04 and above provide work-around with MEDL parametslected according
to application note AN136.
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C2NFSUCC: Manchester reception with noise in synchronous m ode leads to

SOF error (Rup:5983) The AS8202NF’s implementation of a receiver supporting a
Manchester-encoded data stream contains a circuit thattdathe reception of a valid
preamble followed by a SOF (start of frame). The decodersigthed to correctly detect

a frame that contains garbage, followed by zero or more phoéaai-bits, followed by an
SOF symbol. Due to the bug, this detection works only colydtthe receiver is reset
during a period of time when there is silence on the bus. If¢lceiver is reset when there
is traffic on the bus, this preamble-detecting circuit is restet correctly. After such a
hazard, the preamble detector can only detect a valid prea8®F sequence if there is
at least one preamble-di-bit instead of the specified zematco

TASM 2.04 and above provide work-around with MEDL paramesslected according
to application note AN134 (see Rup:4885).

C2NF timer interrupt (Rup:10011)  From VHDL simulation it appears that TTP timer
interrupts are raised oneMACROTtick later than one wouldeexp.e., setting the timer
field within the CNI's Control Area to a value x will result imanterrupt (provided timer
interrupts are enabled) to be raised once global time besame. it is quite likely that
users would expect the interrupt to be raised once the gtobalbecomes x in this case.

The effect has to be taken into consideration on applicdéeel (e.g. TTP-OS). It rep-
resents an additional constraint for the selection of therinpt latency. See application
note AN156.

C2NFSUCC: MFM operation does not work when RS485 bit is set (R  up:10018)
When the RS485Bit is set during MFM operation the integratibnodes does not work,
because silence detection, which is used by TASM softw&2dnd later, does not work
correctly (it detects silence in frames and aborts recajtio

System manufacturer has to take this setting into accoaatgpplication note AN157).

Channel switching in CRC unit wrong on unit level (Rup:15470 ) If channel select is
toggled right after a CRC shift request in 24 bit mode, the GRICbe calculated wrong.
Precisely: A write access to the shift register is issuedatkecycle n, channel select is
toggled at clock cycle n+1. This is an implementation bug.

Assigning signals in the way stated for the stand-alone CRiCisinot possible within
the AS8202NF.

Synchronous READYB generated for 0/2 clocks (Rup:16906) Synchronous
READYB should be aligned to host clock (with pulse duratidoe host clock cycle) to
fulfil the required host timing constraints for input setuglanput hold time to/after host
clock rising edge.Internally generated asynchronous REABhould be sampled twice
by host clock to avoid metastability. Due to a bug in VHDL cptlee sampling is done
only once which can result in metastability state with faliog impacts: the synchronous
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READYB is than generated for 2 host clock cycles or not atTiis functionality must
not be used for safety-relevant applications.

AS8202NF data sheet V1.6 and above as well as AS8202B dath ghed and above
clearly state that this functionality must not be used iratritical systems.

Data bus instability by read access to the last word in page (R up:16907) Due to a
bug in Read Ahead state machine, subsequent host read &mc¢sssond last word in
page” and "last word in page” can result in data bus instigidily the ’'last word in page’
read access

Impact on the application. Proposed workarounds:

1. The last word of each page has to be spared from the sch@diE[BL ) so that the
host never reads data from these CNI addresses OR

2. Write access to any RAM location or to page 'Nirvana’ (ngant) after the host
read access to 'second last word in page’ OR

3. Inthe application to program the host to introduce brestiwben 'second last word
in page’ and ’last word in page’ read accesses longer thanB2 (82 * 25 ns =
800 ns). See application note AN158.

AS8202NF PLL lock detection circuitry indicates unjustifie d PLL-unlock signal
(Rup:43613) According to the datasheet rev. 2.1 and earlier, the AS8EXRdimmuni-
cation Controller supports two main clock operation mod€sviHz (crystal or oscilla-
tor) and 40MHz oscillator. In some cases of operation withAbded PLL, the TTP con-
troller can switch into FREEZE STATE. This affects all applions that use the internal
AS8202NF PLL circuitry with the PLLOFF pin connected to Végplications that a
40MHz main oscillator and disable the PLL by connecting the ®FF pin to Vdd are
not affected.

A 40MHz main oscillator shall be used and the PLL shall beldi&sd by connecting the
PLLOFF pin to Vdd. Then this problem will not have any impadta 10MHz clock and
the PLL is used, the impact has to be analyzed by the systagrator. See application
note D-151-AN-05-002.

C2NF is shut down but displays protocol state ACTIVE (Rup:55 500) An incorrect
protocol state might be indicated in the Protocol Statestegivhen the AS8202NF TTP
Controller is turned off by the host. When turning the AS8RB2TTP Controller off by

a host access (writing 0x0000 to the Controller On Flag kedatt 0x06 word address) a
race condition between the TASM Protocol Firmware and tre Aocess can take effect.
Instead of indicating a protocol state of FREEZE (0x000@ raaword address 0x0A)
which would be the expected value, the content of this regigimains in some cases on
the last valid protocol state before the shutdown (unequ@k0000). All other cases in
which the AS8202NF TTP Controller during protocol execntitetermines to shut down
are not affected by this issue. If the AS8202NF TTP Contralleits down by a BIST or

Copyright [J TTChip Entwicklungsges.m.b.H. All rights reserved. Document number AN153
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Protocol Error (Interrupt Status bit 15 or 14 set at word addiOx01), the protocol state
register will always indicate FREEZE (0x0000) afterwards.

If the host deactivates the AS8202NF TTP controller by wgtdx0000 to the controller
on flag, it shall not rely on checking only the protocol st&gister to determine if the TTP
controller is operational. Instead it shall include thetcolfer on flag in the check. In this
case the problem will not result in a failure. See applicatiote D-CHIP-AN-10-002.

C2NF receiver interface: Delay between receiver reset and s  top of FIFO filling
(Rup:38071) After the reset of the receiver (move $zero, $recbytes) ¢leeiver does
not stop immediately with putting phantom bytes into the@®liF $recbytes was-0 be-
fore the reset. Using 20 MHz MII clock at least one inserteamibm byte was monitored.

In the implementation of Loading Library TASM 3.04 Clientdlgter and TTP TASM 2.04
there is only one instruction between the receiver resetladIFO reset and received
phantom bytes have been observed after the FIFO reset.

Impact: The additional phantom byte invalidates the neggpéion (LLTASM client &
master and TTP TASM 2.04) and transmission (LLTASM clierith érame.

This means that it is never guaranteed (especially in noiseagios) that

1. ATTP node will integrate into a running TTP cluster (TTPSM 2.04)
2. ATTP node will integrate to a cold start frame (TTP TASM4.0
3. Download communication will be established (LLTASM 3,04

See application note D-CHIP-AN-10-001.
The issue has been fixed in TASM version 2.05. See applicatitaD-001-AN-05-002.
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=  Software Constraints Resulting from
=  Problem Reports

s This chapter lists the AS8202NF constraints related to tifievare open problems. The
o Software open problem reports are described in greateit ofetaP/C Controller AS8202NF
w0 Software Accomplishment Summary ([TTC13).

s Integration on coldstart frames (Rup:15738) The issue addresses a problem with
« coldstart frames carrying an invalid mode change requeis ineader. The controllers
w3 would adopt this request and - in case the request refersltsteicmode that is not de-
« fined in the MEDL - would perceive a BIST error at the start of tiext cluster cycle.
w5 Consequences of this problem can be prevented by havingiakessor modes of the
s Startup mode defined in the MEDL (they may define the startughenitself as a successor
467 mOde).

«s Correctness of MEDLSs with respect to this issue is checket - Verify versions 1.5.1
w0 and above (cf. also Rup: 17725 and 15785).

«0 PRD: Big Bang (Rup:15748)  The issue addresses the invalid specification of the big
« bang algorithm. The algorithm is intended to avoid initiédaes in case of a collision of

«2 cold start frames at startup. Depending on the properti¢iseophysical layer receiving

s nodes may perceive a correct frame (one or the other of tleefabeing part of the

«s  collision) or a collision. In this case startup cliques maglee if the controllers would

s use either frame for integration. The big bang algorithmismded to prohibit integration

«s on collided frames but is not correctly specified. In clusteontaining more than four
7 nodes cliqgues may evolve in situations specified in detaiAbll55 unless respective
s Workarounds or configuration constraints are applied orclingter.

a9 Please refer to AN155 for a detailed description and possioirkarounds.

w0 Implementation errors: implicit acknowledgment (Rup:197 46) This issue is raised
= against the TASM software. The TASM software does not cagémplement the im-
s plicit acknowledgment algorithm: if a controller is not axkvledged by its first succes-
3 SOI, itis supposed to clear the membership flag of the respeaxintroller (as required by
4 Time-Triggered Protocol TTP/C Requirements Document irequents). However, the
s TASM software does not clear the flag of the first successaritaither receives faulty
s frames from some potential second successor or confirm@mtionthe second successor.

«  Please refer to application note AN154 for a detailed dpson of the consequences for
s the application software.
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clock correction check in muT is only 8 bit wide (Rup:17037) The problem report
(this problem is addressed by internal issue17037) adesessange issue of the Clock
Correction Check parameter of the Schedule and Protocd Tdithe MEDL. If the pa-
rameter contains a value larger than 255, clock correctiay fail as the controller hard-
ware processes only 8 bits of macrotick correction (ancktiseno software workaround).
The issue needs to be addressed by the MEDL tool. There isotwepn for MEDLS
specifying a parameter in the supported range.

This is a documentationissue. Correctness of MEDLSs withgesto this issue is checked
by TTP-Verify versions 0.9.13 and above.

No Manchester preamble cut-off during startup-timeout (Ru p:9253) The problem
report asks for adding the preamble cut-off mechanism imptged in the listen state also
to the startup timeout phase in the cold start state andsr&d@mp/C Controller AS8202NF
Software Design Document.

This is a minor finding, integration may be delayed by one &amclusters using Manch-
ester bus encoding (performance issue). The issue doegvmatsafety impact.
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8 Appendix

The AS8202NF has a set of fixed registers, described®nc Controller AS8202NF Con-
ceptual Design Document that can be accessed by their symbolic names, which are more
convenient to use when implementing TASM Firmware. Thestegisymbolic names,
which are defined in TASM, are depicted in TASM ManuBI'[C04]. The following reg-

ister names used for communication setup are TASM regigtebglic names.

8.1 Communication Settings Parameters

e $oversamp - groups the general communication settings

e $corr - time correction for transmission and receive start.

o $fifodata - fifo data transfer register

o S$fifostat - fifo status bits

e S$transstat - transmission status bits

e $recstat - reception status bits

e Precstartw - time window width for expected frame start arepion
e $recbytes - expected frame size in bytes

e S$transbytes - transmitted frame size in bytes

8.2 Receiving Frames in AS8202NF

The frame receive process in AS8202NF is performed per eiamd per frame. After
programming the communication main parameters the regeiveess is triggered by
writing the $recbytes, which means how many bytes to expddte value written to

$recbytes must not be 1 (header only frames) in the case ofrfic on the configured
channel (see paragragion pager).

8.3 Transmitting Frames in AS8202NF

The frame transmit process in AS8202NF is performed perrélaand per frame. After
programming the communication main parameters the transmécess is triggered by

1the actual value written into $recbytes must be incremehyetito allow frame header reception.
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writing the $transbytes, which means how many bytes to trérfsom the data fifd.
Paragrapl on pager specifies that no transmission should be performed with Midlen
set.

8.4 Host Paged Access in AS8202NF

The read/write accesses by the host to AS8202NF CNI memomyaged. This
means address targets a location in a 2k words page and aysewrite access to
HOST_MEM _PAGE register must be performed by the host to select the app@rtepri
page. The physical address is calculated as resulting foerfotmula:

PhAdds =HOST_MEM _PAGE * 2K + HOST_ADDR

Where:

PhAdds s the resulting address in CNI memory address space

HOST_ADDR is the address from the particular host access inside a page.
Paragrapld on page7 specifies thaHOST_ADDR value of 0xfff should not be used for
read or write accesses by the host.

2the actual value written into $transbytes must be increatehy 1 to include frame header transmission.
3There are 32 pages, each having 2k locations covering tire &@88202NF memory space
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8.5 List of AS8202NF Application and Technical Notes

The following table8.1 gives an overview of all AS8202NF application and technical
notes with status explanation. Application notes not cedday this table do not exist or
refer to other designs and are therefore not relevant fouskee of AS8202NF.

Document Name Num. \er. Date Author Status

C2NF Startup Procedure | AN115 | 1.0 9/24/02 | H.Angelow | OBSOLETE Booting from ROM not allowed.
The complete set of startup requirements is |n-
cluded in SRD, SDD

Waveform and Time| AN116 | 1.0 26/09/02( M. public version of the Manchester Difference Cap-
Difference Capturing with Wachter turing. The complete set of requirements is ip-
C2NF's TTP Manchester cluded in HRD, CDD (bus unit)
Encoding
C-state Unit buffer be-| AN117 | 1.0 05/02/03] H.Angelow | OBSOLETE when using FW higher or equal tp
comes inconsistent 1.01
Appnote Phys Layer forj AN118 | 1.0 08/01/03 W. Dit- | MFM Physical Layer for TTP/C Appnote: Calcur
TTP/C trich, I. | lating Time Skew Requirements

Rajkovic
TXPADSOFF (TTEST)| AN119 1.0 12/02/03 M. OBSOLETE when TXPADSOFF (TTEST) con-
Pin Overrides Bus Wachter nected to VDD
Guardian in AS8202NF
Receiver Bug 001 in| AN120 | 1.0 11/02/03 M. Since the fault happens when checking invalid
AS8202NF Wachter frame lengths reported as valid, it has the same

failure mode as
(a) a faulty channel cutting off or stretching the
transmitted frames, (b) a faulty sending node do-
ing the same.
Taking care of these two cases is explicitly re-
quired for a time-triggered architecture. As a con-
sequence, this unresolved bug does not add an ad-
ditional failure mode but fits into these covered
failure modes.

Receiver Bug 002 in| AN121 1.0 06/05/03] M. OBSOLETE, FW 2.04 provides work-aroung
AS8202NF (Reduced Wachter (application note AN136)

Noise  Tolerance  for

Manchester)

False READYB Genera{ AN122 | 1.2 16/09/03 R. Hindak | OBSOLETE, the correct timing setup described
tion during Host Read Ac-| / M. | in datasheets higher V0.5

cesses in AS8202NF Wachter

Host Read Accesses AN123 | 1.1 11/09/03 M. This document is intended to help designing glye-
Speedup in AS8202NF Wachter less and high-speed connection between the host

and the AS8202NF by explaining in which situa-
tions an inactivity time of as small as 5 ns can be
used between successive read operations and how
to avoid the remaining situations when the defalilt
timing is required.
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AS8202NF controller

Maximal Data-Rates off AN124 | 1.1 14/07/03| A.Bergner | Communication speed for TTP using AS8202 pr

TTTech Systems AS8202NF controllers with MFM coding is up t
5 Mbit/s. Not only the throughput of the controllgr
chips (transmitter and receiver), but also the signal
transmission in the physical layer limits the data
rate.

Maximal Data-Rates off AN125 | 1.0 16/04/03| A.Bergner | NOT RELEVANT , Overview - maximal datal

the TTTech Controller rates of the TTTech Controller Portfolio, outdated

Portfolio

MFM - Manchester Con-| AN126 | 1.0 22/05/03] W. NOT RELEVANT , Use of old C2 monitoring

verter Ettimayr node with C2NF cluster

C2NF Conversion| AN127 | 1.0 07/07/03| R.Hindak | NOT RELEVANT , itis an implementation guide

Proposal line for asic floorplaner

AS8202NF  Manchestef AN128 | 1.1 16/09/03| M. OBSOLETE when using FW higher or equal t

Coding Specification Bug Wachter 1.02

AS8202NF  Manchestef AN129 | 1.1 16/09/03| M. OBSOLETE when using FW higher or equal t

Preamble Decoding Bug Wachter 1.02

AS8202NF  Manchestef AN130 | 1.1 16/09/03| M. OBSOLETE when using FW higher or equal t

Decoding Bug Wachter 1.02

AS8202/AS8202NF AN131 | 1.1 16/09/03| M. OBSOLETE when using FW higher or equal t

MFM/MII Async Recep- Wachter 1.02, internal version

tion Bug

AS8202/AS8202NF AN132 | 1.1 16/09/03| M. OBSOLETE when using FW higher or equal t

MFM/MII Async Recep- Wachter 1.02, public version

tion Bug

TTP/C Protocol Binary| AN133 | 1.0 07/08/03] H.Angelow | OBSOLETE, release note for V1.02

Release 1.02 for the

AS8202NF controller

Reception Scheme AN134 | 1.5 25/07/07| H.Angelow | Describes MEDL parameter selection for differept

changed for Ignoring noise scenarios, protocol V2.00 and higher

IFG Traffic / Trans-

former  Noise during

Synchronized Operation

Shadow Nodes in TTP AN135 | 1.0 02/04/03| H.Angelow | OBSOLETE, when using FW higher or equal tp
1.02

Fix for tolerating trans-| AN136 | 1.1 16/09/03| M. Describes MEDL parameter selection for differept

former noise in Manch- Wachter noise scenarios, protocol V2.00 and higher

ester mode in AS8202NF

AS8202NF (TTP/C-C2NF| AN137 | 1.0 5/11/07 | M. OBSOLETE, connecting an MPC555 to the

controller) Connected tg Waechter | AS8202NF is covered by datasheet v1.7 or higher.

MPC555 Microcontroller

Poison Node Specification AN138 | 1.0 11/09/03| H.Angelow | NOT RELEVANT , implementation proposal re|

/ Host Interface quirements for poisonos node

TTP/C Protocol Binary| AN139 | 1.0 23/10/03] H.Angelow | OBSOLETE, release note for V2.02

Release 2.02 for the

AS8202NF controller

TTP/C Protocol Binary| AN140 | 1.0 05/11/03] H.Angelow | OBSOLETE, release note for V2.03

Release 2.03 for the

Document number AN153
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TTP/C Protocol Binary| AN145 | 1.1 31/01/08| H.Angelow | relevant for FW 2.04
Release 2.04 for the
AS8202NF controller

2nd Bang Hold-Off Imple-| AN146 | 1.0 15/06/04) H.Angelow | Impact only on systems with central bus guardian

mentation Approach

AS8202NF / C2NF - CRC| AN147 | 1.0 21/01/05/ M. The AS8202NF device uses CRC for error detgc-
Calculation Wachter tion in the TTP messages. The implemented CRC

fulfills the requirement "Hamming distance of §
for messages of up to 201 bit total message length.
Beyond this value, a Hamming distance of 4 is gs-
sured by the implementation

Comments on Dead/De; AN148 | 1.0 11/01/05 M. The TASM Software V2.04, which is loaded intp

activated Code in TASM Wachter the AS8202NF protocol instruction RAM by the

Software V2.04 of the host at power-up, is certified software and does not

AS8202NF contain any dead or deactivated code

AS8202NF TASM Soft-| AN149 | 1.0 21/02/05( M. OBSOLETE as an extra application note, same

ware V2.04 MFM RS485 Wachter content as AN150

Bug

AS8202NF TASM Soft-| AN150 | 1.0 21/02/05( M. When operated with the TASM Software V2.04,

ware V2.04 MFM RS485 Wachter the AS8202NF cannot handle MFM encoding jn

Bug RS485 media tolerance mode correctly. MFM
encoding with RS485 cannot be used with this
TASM Software release, public version

AS8202NF (TTP/C-C2NF| AN151 | 1.0 28/02/05| R.Hindak | Application Note how to connect MIl Transceiver

controller) Connected tg to the TTP controller.

MII Transceiver

Data bus instability by| AN152 | 1.0 21/07/05/ R.Hindak | NOT RELEVANT when using software provided

Read Access to the by TTTEch

last word in page in

AS8202NF

TTP/C Controller | AN153 | 1.0.12 05/07/06| W.Hofmann| This application note.

AS8202NF User Con-

straints Document

AS8202NF Host View of| AN154 | 1.0 22/05/06| H.Angelow | no impact on the protocol functionality, because

Membership during Con- the controller operates internally with the correct

troller Acknowledgement membership vector as specified in SRD V1.1.2

Phase

AS8202NF Big Bang| AN155 | 1.0 29/05/06| G.Bauer Big Bang algorithm - avoiding cold start cliques

Configuration Constraints

Application  Constraints| AN156 | 1.0 22/05/06| H.Angelow | A host application or task scheduler must consider

using AS8202NF Timer the delay of one macro tick and must set the value

Interrupt of the timer to n-1 if an interrupt at global time h
should be raised

Constraints using MFM| AN157 | 1.0 17/05/06| R. Hardware Bug Related to Protocol Version 2.04 |of

Encoding on AS8202NF Hindak /| TASM Software;no impact when using Manch-

M.Wachter | ester encoding
Constraints read access ¢f AN158 | 1.0 18/05/06/ R.Hindak | OBSOLETE because addendum to the obsolgte
last word in a memory application note AN122

page of the AS8202NF
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Constraints on the use D-151- | 1.1 17/07/12| G. Gaderer| AS8202NF PLL lock detection circuitry indicates
of the internal PLL of| AN-05- unjustified PLL-unlock signal and sets AS8202NF
AS8202NF 002 into FREEZE STATE.
TASM Receiver and FIFO| D- 0.4 23/12/10| H. An- | Impact of Technical Note H-151-TN-10-001 op
Reset Timing Constraints | CHIP- gelow TTP Protocol version 2.04 Firmware (TASM 2.04
AN-10- Software).
001
Protocol binary update tg D-001- | 1.1 08/03/12| G. Gaderer| Release of TASM 2.05 to fix D-CHIP-AN-10-001{.
version 2.05 AN-05-
002
TTP Controller Deactiva-| D- 1.1 12/08/13| M. Artner An incorrect Protocol State might be indicated |n
tion Constraints CHIP- the Protocol State register when the AS8202NF
AN-10- TTP Controller is turned off by the host applica-
002 tion SW.
Impact Analysis of D-| D-151- | 1.2 04/03/14| B. Only TTP-Driver Middleware is affected.
CHIP-AN-10-002 on TTP| AN-01- Hirschler
Middleware implementa-| 001
tions
List of Transceivers for| TN118 1.0 22/04/02| L. Gagea NOT RELEVANT, recommendations fo
TTP/C use as of March transceiver selection
2002
BusGuardian Layout orl TN119 | 1.0 15/05/03| M. NOT RELEVANT , only information on routing
AS8202NF Controller Wachter (inside the chip) of bus guardian
AS8202NF synthesi§ TN121 | 1.1.1 05/07/06| V. This technical note presents the historical consjd-
Equivalence of the RTL Moleavin erations and methodology for ensuring the equjv-
sign-off baseline and alence of the RTL model used for the verificatign
AS8202NF device (in the simulation) and the implemented silicon
AS8202NF Write to Read| TN122 | 1.0 14/07/05( M. OBSOLETE covered by datasheet v1.4 or higher
Access Gap Enhancement Wachter
Report CVS to SVN Mi-| TN159 | 1.0.3 19/06/06| V. Lucian This technical note depicts the migration from
gration CVS to SVN as well as the proof of equivalencel
AS8202NF Receiver and H-151- | 0.1 26/11/10, M. Proper Timing Between Receiver and FIFO Reset
FIFO Reset Timing TN-10- Wachter Commands.
001

Table 8.1: List of AS8202NF Application and Technical Notes
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[AMS09] AMS. AS8202NF TTP-C2NF Communication Controller Data Sheet,v2.
20009.

[AMS13] AMS. AS8202B TTP-C2NF Communication Controller Data Sheet,v1.0
2013.

[TTCO3] TTChip.Functional Description of the AS8202NB-032-S-10-047, TTChip
Entwicklungsges.m.b.H., 2003.

[TTCO4] TTChip. TTP/C Controller C2NF Assembler Manual (TASM C2NB}032-
S-10-043, TTChip Entwicklungsges.m.b.H., 2004.

[TTCO5a] TTChip. Time-Triggered Protocol TTP/C RequirerteeDocument. D-121-
S-10-106, TTChip Entwicklungsges.m.b.H., 2005.

[TTCO5b] TTChip. TTP/C Controller AS8202NF Conceptual @@sDocument. D-
121-D-10-106, TTChip Entwicklungsges.m.b.H., 2005.

[TTCO5c] TTChip. TTP/C Controller AS8202NF Hardware Reguients Document.
D-121-S-10-105, TTChip Entwicklungsges.m.b.H., 2005.

[TTCO5d] TTChip. TTP/C Controller AS8202NF Software DesiDocument. D-121-
D-10-107, TTChip Entwicklungsges.m.b.H., 2005.

[TTCO5e] TTChip. TTP/C Controller AS8202NF Software Reguients Document.
D-121-S-10-107, TTChip Entwicklungsges.m.b.H., 2005.

[TTC13] TTChip. TTP/C Controller AS8202NF Software Accomplishment Summar
D-121-E-10-012, TTChip Entwicklungsges.m.b.H., 2013.

[TTC14] TTChip. TTP/C Controller AS8202NF Hardware Accomplishment Surgmar
D-115-AC-10-003, TTChip Entwicklungsges.m.b.H., 2014.
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