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6.3.4 INTERFACE TEST

You can test the communications links with a printer and/or a
remote control device in the TEST field near the bottom of the
I/0 Menu. Depending upon the printer interface you have selected
and whether you specified remote control, you can roll to any of
these values in the TEST field:

° SER A INTERFACE
() SER B INTERFACE
. PAR INTERFACE

° GPIB INTERFACE

For any of these, incoming data is displayed immediately below
the TEST field.

To conduct an interface test, press the Fl key while the cursor
is over the TEST field. The test consists of sending the
following characters:

KONTRON LOGIC ANALYZER
ASCII TEST: 1"¢$%&'(),0123456789
THE QUICK BROWN FOX JUMPS OVER THE LAZY DOG!

After the interface test is complete and/or you move the blinking

cursor out of the TEST field, the field defaults to the setting
NONE.
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CHAPTER 7

THEORY OF OPERATION

The Logic Analyzer hardware is built up of modular boards, which
are independent of the associated microprocessor. The interface
to the microprocessor is a general 16-bit parallel interface.
The LA hardware consists of four different boards. These are:

° Time Base and clock Qualifier board (TBQ) for <clock
production and control

o Data Memory Board (DMB) for data recording

° Trigger Sequence controller (SEQ) for trigger sequence
control

° Time Measurement Board (TMB) for time measurement
(optional)

7.1 LOGIC ANALYZER BOARD FUNCTIONS

The 1logical function of the boards and their 1I/0 signals is
described in this section to simplify wunderstanding of the
schematics in Chapter 8. Note that this sections does not
explain functions down to the gate level.

In this chapter, the boards will be abbreviated as follows:

TBQ (board 312)
DMB (board 311)
SEQ (board 313)
TMB (board 314)

The designations and signal names in BOLDFACE refer to Figure
‘7-1, or to the schematics in Chapter 8.
7.1.1 MOTHERBOARD (BOARD 316)

The MOTHERBOARD has the boards in double Eurocard bus format.
There are seven 64-pin connectors on the MOTHERBOARD.
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The following boards are plugged into the MOTHERBOARD:

1 TBQ board (312)
1 SEQ board (313)
up to 4 DMB boards (311)
1 TMB board (314)

A bus 1is assigned to each two connectors. The A BUS is a
relatively slow TTL bus. The microcomputer has access to all
registers and memory of the LA hardware over this bus (controller
bus) . The B BUOS is a high speed ECL bus (frequency 100 MHz).
During recording or trigger search, communication between boards
takes - place over this bus.

7.1.2 TIME BASE AND CLOCK QUALIFIER BOARD (TBQ BOARD 312)

The TBQ board occupies the uppermost plug position on the
MOTHERBOARD. This board contains the interface to the
microcomputer and the central «clock requirement of the LA
hardware, Connection to the microcomputer is with a 50-pin flat
cable, which is directly plugged into the TBQ board.

The TBQ board generates clocks either from its internal time base
or from external recording clocks.

7.1.2.1 Boaxd Clocks

Each of the four data memory boards (DMB board 311) has its own
independent board clock, derived from either the internal time
base or from external clocks: CLO, CLl, CL2, and CL3.

For the trigger delay counter on the SEQ board (313), these
clocks are available on the following separate <circuits: SCLO,
SCLl, SCL2, and SCL3.

Selection of internal or external clock for the board clocks is
through a control register loaded from the microprocessor,

7.1.2.2 Master Clock

The TBQ supplies a master clock for the trigger controller (SEQ
board 313): CLM.

Trigger search is executed with this clock. The master clock is

selected from one of the four DMB clocks. Selection is with two
signals from the SEQ: CLMSO, and CLMS1l.
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7.1.2.3 Time Base

The internal time base supplies a stable quartz clock of 500ms
maximum, (2 MHz) to 10ns minimum (100 MHz) in increments of 1, 2,
or 5. In addition, two <clocks of constant frequency are
produced:

CLl0 A 10ns clock for processing time measurement on the
SEQ.

CL100 A 100ns clock for generating test patterns for PROBE
TEST TERMINALS on the SEQ.

7.1.2.4 Interlace Operation

When recording with the maximum time resolution of 1l0ns, the data
memory boards, DMBs, must be in Interlace operation, The inter-
lace module supplies three signals for this mode of operation:
ILAC, ILA, and ILB.

In Interlace operation, ILAC blocks the board clock, and the ILA
and ILB clocks are released, ILA and ILB have half the frequency
of the board clock, and are 180 degrees out of synch. Interlace
operation is possible only with the internal clock. Two groups
of DMBs (DMBO and DMB1l, DMB2 and DMB3) can operate independently

of each other in 1Interlace/Non-Interlace operation, These
signals can be doubled on the bus:

ILAC1, ILAl, ILB1
ILAC2, ILA2, ILB2

Interlace mode is set through a control reglster loaded from the
microprocessor,

7.1.2,5 External Clocks

Two clock probes can be connected to the TBQ. The clock probe is
mechanically and electrically identical to the 8-channel DATA
PROBE. Thus, two clocks and six qualifiers, assigned to these
same clocks are brought in with each probe,
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The clock probes are designated J PROBE and K PROBE, The
following configuration results:

Probe Bit J PROBE K PROBE Function
0 Jo KO Clock
1l Jl K1 Clock
2 J-Qual 2 K-Qual 2 Qualifier
3 J=-Qual 3 K-Qual 3 Qualifier
4 J-Qual 4 K-Qual 4 Qualifier
S J=-Qual 5 K=-Qual 5 Qualifier
6 J-Qual 6 K-Qual 6 Qualifier
7 J=Qual 7 K-Qual 7 Qualifier

The external clocks have a fixed relationship to the board
clocks:

J0 = CLO0/
J1l = CLl/
K0 = CL2/
Kl = CL3/

Adjacent external clocks can be OR'ed. OR'ing can extend over
two, three or all four clocks, and is set with a control register
loaded from the microprocessor,

For each external clock, the positive or the negative edge can be
qualified independently, with six assigned qualifiers:

Clock Qualifier
Jo J-Qual 2 to J=-Qual 7
Jl J=Qual 2 to J-Qual 7
KO K-Qual 2 to K-Qual 7
K1l K-Qual 2 to K-=Qual 7

Qualification of the clock edges proceeds from the clock
qgualifier RAM, loaded from the microprocessor.

Period length of the external clocks is checked by the slow clock
detection circuit. If period length is longer than 100ms (which
is the case if no clock is connected), a flag is set that can be
read by the microprocessor.

7.1.3 DATA MEMORY BOARD (DMB BOARD 311)

The data memory boards DMB can occupy connector plug positions 3,
4, 5 and 6 on the MOTHERBOARD.
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The DMB contains all circuits for recording and storing 16 data
channels, and for obtaining trigger conditions. Depending on the
KLA configuration, 2 to 4 DMBs are built into each device.
Signal designations, which are differentiated only by plug index
0...3, are designated as XXXn where n=0..,.3.

7.1.3.1 Data Input In Non—Interlace Mode

Two 8-channel DATA PROBEs can be connected to each DMB., Thus, in
Non-Interlace operation, a 16-bit wide data stream can be
recorded by each DMB. In the input register of the DMB, the 16
channels are sampled with the board clock CLn (up to 50
megasamples/sec maximum) and are stored in the 2K data memory.

7.1.3.2 Data Input In Interlace Mode

In Interlace operation, the channel number of the DMB is reduced
from 16 bits to 8 bits, but the memory depth is doubled from 2K

to 4K. Only the channels of the lower DATA PROBE are recorded.
The sample rate then can reach 100 megasamples/sec,

Interlace operation is controlled by the ILACn, 1ILAn, and ILBn
signals, which are produced on the TBQ.

Interlace operation is only possible with the internal clock.

7.1.3.3 Conditional RAM

While the data stream is being sampled, four independent trigger
words can be searched. To do this, the data word sampled is set
as the address for the conditional RAM. Qutput to this
conditional RAM 1is 4-bits wide. Each trigger word searched
produces a condition bit: CNDO, CND1l, CND2, and CND3.

The LA hardware has available 16 trigger levels, 1In each trigger
level, another set of four trigger words can be searched. The
trigger sequence controller SEQ informs the DMBs, via four
address circuits, of the trigger level in which the search is
ongoing at the moment, These four address circuits are: SLVO,
SLV1l, SLV2, and SLV3.

The address circuits SLV0...3 are additional inputs of the
conditional RAM.
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The condition bits CNDO...3 are OR'ed on the B BUS with the
condition bits of the other DMBs and passed on to the SEQ for
evaluation. Only when a condition bit is "true"™ on all DMBs is
the condition bit also "true™" on the B BUS. This means that a
trigger word can be recognized in its full width (all channels).

The conditional RAMs are loaded from the microcomputer,

7.1.3.4 Glitch Detector

A glitch is defined as more than one signal transition within a
sample period on a data channel. '

Glitch mode can be set individually for each DATA PROBE. Of the
8 channels of the probe in glitch mode, 4 bits (channels 0, 2, 4,
and 6) are used for data recording, and 4 bits are used for
storage of glitch information.

In addition, when a glitch appears, the trigger signal GLIT is
produced, is OR'ed on the B BUS with the GLIT signals of the
other DMBs, and is made available to the SEQ for evaluation, The

GLIT signal is always "true" when a glitch appears on any data
channel of a DATA PROBEs operating in glitch mode.

Glitch mode is possible only in Non-Interlace operation.,

7.1.3.5 Iransition Detector

The transition detection mode can be set individually for each
DATA PROBE. During transition detection, all 8 channels of the
DATA PROBE are monitored for data transition.

If a transition appears on one or more channels, the signal TCLK
is produced. On the B BUS, it is OR'ed with the TCLK signals of
other DMBs and is made available to the SEQ for evaluation. The
TCLK signal 1is always "true"®" when a transition appears on any
channel of a DATA PROBE operating in transition detect mode.

7.1.3.6 Record Control

Acceptance of the data sampled in the input register into data
memory can proceed in three types of recording:

1. Normal Recording

2. Data Qualified Recording
3. Transition Recording
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Acceptance is controlled dynamically by the RECn signal. RECn
can be produced individually for each DMB by the record
controller on the SEQ. In Normal Recording, RECn is ‘"true"
during the entire recording. After the trigger delay counter has
run on the SEQ, the recording is blocked when RECn is false.
Normal Recording is possible in both Interlace and Non-Interlace
operation.

In Data Qualified and Transition Recording modes, RECn is true
during the recording, only if data qualification or a transition
appears. Then, the sampled data will be taken into data memory.
Completion of the recording is the same as for Normal Recording,

Data Qualified Recording and Transition Récording are possible
only in Non-Interlace operation.

7.1.3.7 Data Memory

The data memory on the DMB is organized in two groups, each
8-bits wide and 2K deep.

In Non-Interlace operation, both groups operate in parallel,
Cycle time is determined by the board clock CLn, and will operate
up to 20ns. The data memory is configured for a 16 channel x 2K
memory, with a maximum sample rate of 50 megasamples/sec.

In Interlace operation, both groups operate 180 degrees out of
phase, with a minimum cycle time of 20ns each. The ILAn and ILBn
clocks control the memory. Inputs of both groups are switched in
parallel. The data memory is configured for an 8 channel x 4K
memory with a maximum sample rate of 100 megasamples/sec.

7.1.4 TRIGGER SEQUENCE CONTROLLER BOARD (SEQ BOARD 313)

The trigger sequence controller SEQ occupies the second connector
from the top on the MOTHERBOARD.,

The SEQ has central control of the trigger search and recording
of measurement data on the DMSs, The SEQ contains the following
two blocks:

1. Sequence controller
2. Record controller

Control of the SEQ proceeds from conditions produced by the DMB.

All reactions and decisions of the SEQ are made by the master
clock CLM, which is provided by the TBQ.

In addition, outputs for TRIGGER and TRACE and test terminals for
the DATA PROBES and CLOCK PROBES are installed on the SEQ.
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7.1.4.1 Sequence Controller
The sequence controller function block consists of:

1. Trigger filter

2. Occurrence counter
3. Level counter

4. Level change control
5. Level RAM

The sequence controller reacts at the time of the master clock to
the signals: CNDO, CNDl1l, and GLIT.

The sequence controller checks trigger search in 16 physical
trigger levels maximum,

The condition bit CNDO increments the trigger level.

The condition bit GLIT alternates with CNDO. GLIT can be
released for each trigger level individually in software using
the signal GLITEN from the level RAM, '

The condition bits CNDO and CNDl are monitored in each trigger
level simultaneously. If they appear simultaneously, CNDl1 has
priority over CNDO. Then, an unconditional jump to another
trigger level is executed (see section 7.1.4.4).

The signals NOTO and NOT1 from level RAM enable the inversion of
the condition bits CNDO and CNDl. This can control trigger
search using the absence of a trigger word ("IF WORD1 NOT TRUE").

7.1.4.2 Trigger Pilter

Time wvalidity of the condition bits CNDO and CNDl is evaluated by
the trigger filter. The user can set the system so that a
condition bit between 1 and 15 master clocks C/M must be

constantly true before it is accepted for the duration of. a
master clock period. This suppresses triggering on glitches.

The trigger filter can be set for each trigger 1level and is
stored in the level RAM, The function of the trigger filter can
also be turned on or off separately in each instruction 1level

with the signals FILOEN and FIL1EN from level RAM,

With the signal CNDO, the trigger filter has a dual function. As
described in section 7.1.4.3, CNDO is used for counting both

delays and occurrences., When counting delays, CNDO is constantly
"true"., The trigger filter is then switched off, and counting is

continuous with the master clock CLM.
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When CNDO is counting occurrences, the trigger filter is switched
on, This wutilizes the trigger filter to validate signal
durations before they are accepted as signals. If CNDO is
constantly "true®"™ for the set number of master clocks CLM,
further processing is released for one master clock period, and
then triggering is blocked, CNDO must be first false and then
true in order to restart the trigger filter. CNDO="true®™ can

only allow triggering once per occurrence,

The signal EDGEN from level RAM can cause the condition bits CNDO
and CNDl1l to be evaluated only when they change from false to
true. A condition bit that is true when a level is entered is
then passed on for processing.

7.1.4.3 Qccurrence Counter

After the trigger filter processes the condition bits CNDO and
CNDl, CNDO goes through another processing in the occurrence
counter,

The occurrence counter is a loadable 16-bit/100 MHz synchronous
counter, The condition bit CNDO is only released for further
processing when the occurrence counter has counted the set number
of CNDO samples that can be preprocessed.

The occurrence counter can be used in two operating modes:

l. Delay counter mode
2. Occurrence counter mode

In the delay counter mode, the trigger filter is turned off and
CNDO is constantly true. The occurrence counter thus counts the
set number of CLM periods and then releases CNDO as the signal
NXTLV, for incrementing the level counter (corresponds to
incrementing the trigger level).

In occurrence counter mode, the trigger filter is turned on. The
occurrence counter counts off the set number of events with the
preprocessed condition bit CNDO, and then releases the level
counter for incrementing with the signal NXTLV. An occurrence is
defined as the single appearance and disappearance of a trigger
condition.,

7.1.4.4 Level Counter

The level counter is a loadable 4-bit counter, Its outputs
represent the level address of the trigger level. There are 16
physical trigger levels. Complex trigger instructions such as,

"IF WORD1 OCCURS BETWEEN n AND m CLOCKS THEN...," can reduce the
available 1levels down to a minimum of 5, depending on the
complexity of the instruction levels,
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The level address is set on the B BUS in the form of the signals:
SLV0, SLV1, SLV2, and SLV3, and made available to the DMSs. The
DMSs can execute trigger word search depending on the trigger
level. In addition, 1level RAMs on the SEQ can be controlled by
level addresses (see 7.1.4.6). v

The TRIGGER-LEVEL-ADDRESS LV0, LVl, 1Lv2, and LV3 at plug E on
the SEQ is executed in the TTL level, It is needed for the 8086
disassembler and for test purposes.

The level counter can execute two operations:

l. Increment
2, Jump

Incrementing the level counter is released by the condition bit
CNDO, which 1is preprocessed in the trigger filter and the
occurrence counter,

Jumping to any other level is executed by loading a destination
address. The Jjump is released by the condition bit CND1
preprocessed in the trigger filter. The destination address is
stored in the level RAM, and can be set individually for each
trigger level.

7.1.4.5 Level Change Control

When the level counter is changed by incrementing or jumping, the
level change control checks and ensures that the trigger word
search begins in a defined way in the new trigger 1level. To
accomplish this, the following tasks are executed and described
in the following paragraphs:

1. Disable condition bits
2. Load occurrence counter
3. Reset trigger filter

Disable Condition Bits: The level change control produces a 30ns
wide pulse that blocks the condition bits CNDO and CNDl1l for the
duration of the level change. The level counter is blocked from
registering glitches, which could originate on the DMBs condition
circuits during the level change of the condition RAM,

Load Occurrence Counter: The load signal OCCLD and the clock
pulse CLOCC are produced about 30ns after the 1level change
begins, and they load the occurrence counter with a preset value
in  the new trigger level, By this time, the new value of the
occurrence counter from the level RAM is already stable.
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Reset Trigger Filter: The trigger filter is reset during a level
change by disabling the condition bits and the additional clock
pulse. Thus, a trigger word in the new trigger level can be
recognized as quickly as 40ns after the beginning (rising edge of
the master clock CLM) of the level change.

7.1.4.6 Level RAM

The 1level RAM is controlled by the level address of the 1level
counter, In the level RAM, all the parameters that can be set
for the trigger word search are stored. These can be set for a
trigger word search, depending on level (with the exception of
trigger words in the conditional RAMs on the DMBs). The
following parameters are contained on each trigger level:

° 4-bit destination with which the level counter is loaded
during a jump.

e 16-bit value for occurrence counter.

° 4-bit value for trigger filter.

e FILOEN enables/disables trigger filter for CND1.

) FIL1EN enables/disables trigger filter for CNDl.

° TRANSEN controls Transition Recording mode, see 7.1.4.8.

° GLITEN releases GLIT alternately to CNDO, see 7.1.4.1.

® CLMSO0, CLMSl1 selects master clock CLM, see 7.,1.2.2.

e¢ TRG=final trigger. This signal indicates finding of
last trigger condition in a trigger sequence. Trigger
search is interrupted. Only the trigger delay counters
run, and at the end of trigger delay, recording is
blocked.

] NOTO, NOT1, NOT2, and NOT3 inverts condition bits CNDO,
CND1, CND2, and CND3.

° EDGEN frees the edge trigger.

7.1.4.7 Record Controller

The record controller function block consists of the following
- modules:

l. Record module

2., Trigger delay counter
3. Time measurement control
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The record controller processes the condition bits produced by
the DMBs: CND2, CND3, and TCLK. From these condition bits, the
record controller denerates the signal RECORD in the record
module. From this RECORD signal, the trigger delay counter
module generates separate, independent recording signals for each
DMB: RECO, RECl1l, REC2, and REC3.

The signals NOT2 and NOT3 from level RAM can cause the condition
bits CND2 and CND3 to be inverted. This makes it impossible to
interrupt the recording when a certain word is found.

7.1.4.8 Record Module

With the record module, four different recording modes can be
checked:

1. Normal Recording

2, Data Qualified Recording
3. Transition Recording

4, Level Selected Recording

Except for Transition Recording, recording in the other three
modes 1is controlled by the condition bits CND2 and CND3. CND2
and CND3 are equally weighted and are OR'ed in the record module,
Therefore, a recording will be released if only one of the two
condition bits is "true".

For Transition Recording, only TCLK is used to release recording.,
CND2 and CND3 are blocked by software,

Normal Recording: In this mode, one of the two condition bits
CND2 or CND3 is constantly "true®. Thus, the record signal
RECORD 1is also constantly "true®™ and recording is continuous,
This recording mode is possible at all clock rates in 1Interlace
and Non-Interlace operation,

Data Qualified Recording: In this mode, the condition bits CND2
or CND3 are only "true" when the data sampled on the DMBs agree
with the preset trigger words. Thus, recording occurs (RECORD is
"true®) only when certain data are qualified by trigger words for
CND2 or CND3. This function can be reversed by using NOT2 and
NOT3 -- that is, RECORD is "false" when certain words are
- qualified. This recording mode is possible with an internal as
well as an external clock, with scan period of at 1least 20ns
(only in Non-Interlace operation),

Transition Recording: 1In this mode, recording proceeds only when
the TCLK signal is produced by a data change in the transition
detector on the DMB (see 7.1.3.5). This recording mode is only

possible in Non-Interlace operation, and with a sample rate of
20ns,
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Level Selected Recording: This mode is software controlled, and
is above the previous modes in rank, because it has control over
the selection of the other types of recording. It allows "NO
RECORDING 1IN THIS LEVEL" for all levels in order to suppress the
recording of irrelevant data. For Data Qualified Recording, it
also allows other data to qualify for recording in every trigger
level, Control for Normal Recording and Data Qualified Recording
proceeds by loading the appropriate condition RAMs on the DMBs,

Transition Recording is controlled by the TRANSEN signal from the
level RAM.

7.1.4.9 1Irigger Delay Counter

From the RECORD signal generated from the record module, the
trigger delay counter module produces an individual recording
signal for each of the four DMBs: RECO, RECl, REC2, and REC3.

The trigger delay counter also determines the position of the
trigger point in the recorded data. After the final trigger is
recognized (TRG is "true", see 7.1.4.6), the trigger delay
counter blocks the signals REC0, RECl, REC2, and REC3 after a
preset number of samples has run, thus blocking the recording of
data on the DMBs. This preset number of samples is the trigger
delay setting. The delay can be set from 0 to 65535, The
trigger delay counter is set via a register that the
microprocessor can load.

The trigger delay counter consists of four 12-bit counters, A
counter is available to control each DMB. This is necessary,
since each DMB can record with its own clock rate, independently
of the other DMBs.

If the board clocks are asynchronous with each other, the only
time reference point is the trigger point of the data recorded on
the various DMBs. The number of recorded samples after the
trigger point is the same for all DMBs, although the individual
counters block the RECn at various times,

In Normal Recording, the trigger delay counter continuously
counts the set number of samples.

In the Data Qualified and Transition Recording, the trigger delay
counter only counts if a RECORD signal produced by the record
module is present,

If a counter has run out, a bit.is set in a register, This
register can be read out by a microprocessor.
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In the trigger delay module, there is also a register that allows
the LA to operate in mixed recording modes. This register can
switch the RECn signal for each DMB individually into Normal
Recording, although other DMBs are recording in Data Qualified,
Transition, or Level Selected Recording modes,

7.1.4.10 Time Measurement Control

The LA offers the Time Measurement board TMB as an option., To
control this board, the time measurement control generates a
clock and a control signal: CLT and RECT.

Time measurement control can operate in two modes:

1. Time measurement
2., Clock counting

Time Measurement: In this mode, the clock CLT is derived from
the clock CL10 by the TBQ. It has a period length of 10ns. The
control signal RECT is a 10ns wide pulse that is always produced
when the internal record signal RECORD is "true™ at the time of
the rising edge of the master clock CLM. With these signals, the
TMB can measure the times between two recordings, when in Data
Qualified or Transition Recording modes. For Level Selected
Recording, the interval between two recorded data blocks is
measured when "NO RECORDING IN THIS LEVEL" is set. In Normal
Recording with an external clock, the period length of this clock
is measured when it 1is selected as the master clock. The
measurement resolution amounts to 1l0ns, The maximum interval
that can be captured is 42.95 sec,

Clock Counting: In this mode, CLT=CLM. The control signal RECT
corresponds to the internal record signal RECORD, With these
signals, the TMB can count the number of master clocks CLM
between two recordings, when in Data Qualified or Level Selected
Recording modes.

7.1.4.11 Quiputs

The SEQ has the following TTL level signals on BNC plugs for
external communication:

1. Trigger
2. Trace
3. Trigger-level-address

Trigger: The rising edge of this signal marks the time point of
the final trigger; that is, the last trigger condition in a
trigger sequence is satisfied, -
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Trace: This signal corresponds to the internal RECORD. ' A
positive 1level indicates that data has been found. In Normal
Recording, the entire recording period is marked this way. In
Data Qualified Recording, it signals that qualified trigger words
have been found. In Transition Recording, it announces the
appearance of a data transition.

Trigger—level-address: The physical address of the currently
valid trigger 1level is available at the four leads LVO0, LVl,
LV2, and LV3.

Besides this, the SEQ has two terminals for self-test of:

1. Data probes
2. Clock probes

These terminals serve as data or clock sources for the probes,
To execute the self-test, the DATA PROBEs only need to be
connected to a DMB and the CLOCK PROBEs to the TBQ. The self-
test checks not only probes, but also the input portion of the
connected board at the same time,

Data Probe Test Terminal: For DATA PROBEs, the outputs of an 8-
bit BCD counter (data pattern 00 to 99) are produced at ECL
levels. The counter is incremented every 100ns with the CL100
clock supplied by the TBQ.

Clock Probe Test Terminal: For CLOCK PROBEs, the CL100 clock is
output at ECL levels on bits 0 and 1 of the terminal. The CL100
clock has a period length of 100ns (40ns=high, 60ns=low), The
same pattern appears on bits 2...7 of the terminal as on bit
0...5 of the data probe test terminal.

7.1.5 TIME MEASUREMENT BOARD (TMB BOARD 314)

The optional Time Measurement board TMB occupies the 1lowest
connector on the MOTHERBOARD. -

The TMB measures time intervals, for counting clock intervals
between the previous and current recording in Data Qualified,
Transition, and Level Selected Recording modes. The TMB contains
the following two function blocks:

1. Time counter
2. Time memory

Control of the TMB is via the clock CLT and the signal RECT,
which is produced on the SEQ in time measurement control.
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7.1.5.1 Time Counter

The time counter consists of a 32-bit synchronous counter with a
counting frequency of 100 MHzZ maximum., The clock for this
counter is CLT. For clock counting, CLT=CLM., For time measure-
ment, CLT=10ns. For this clock period of 10ns, the 1largest
measurable interval between two recordings is 42.95 sec, If this
is exceeded, the counter begins again at zero,

The most significant four bits of the counter are displayed. The
toggle rate of the most significant bits is 20.475 sec (for clock
rate of 10ns).

The clock is reset when the signal RECT is "true".

7.1.5.2 Time Memory

The time memory is 32-bit x 2K or 8K memory with a cycle time of
20ns., The counter status of the time counter is stored in time

memory when the signal RECT is "true", If RECT is true more
often than every 20ns during a time measurement, another

recording of the counter status will not take place, since the

last memory cycle is not concluded yet, In this case, RECT is
ignored.

7.2 DAIA PROBES (BOARD 410)

The DATA PROBE has 8 channels available to it., It is a universal
probe and can be used as a DATA PROBE or a CLOCK PROBE,

When used as a DATA PROBE, 8-bit data are gathered.

When used as a CLOCK PROBE, bits 0 and 1 are input as clock, and
2...7 are clock qualifiers (see 7.1.2.5).

The data is conducted to the probes via a probe terminator. It
consists of a 16-pin plug, which is inserted into the probe, and
9 resistor color-coded cables connected to it (8-bit data and 1
GND) . The cables end in female wire wrap connectors; the data
circuits are equipped with 100 Ohm serial resistors to suppress
noise, The female wire wrap connectors can be placed directly
onto the wire wrap pins or into the Hirschmann Factory test
clips ("grabbers®).

The probe's input amplifiers are manufactured in hybrid
technology and have an input resistance of 1 MegOhm, an input
capacitance of 5 pF, and a bandwidth of 350 MHz. The input
amplifier functions as an impedance transformer and forms the
difference between the input signal and the threshold.
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The threshold is produced directly in each probe by an 8-bit D/A
converter, This 8-bit word is transmitted serially by the
signals DP (data) and CLP (clock). The threshold can be set in
increments of 100 mv from +12.7V to -12.7V.

The output signal of the input amplifier is checked in an ECL
comparator, and transmitted on a round cable with a controlled
impedance,

7.3 DISASSEMBLER HARDWARE

The general philosophy of disassembly is to sample the
microprocessor with a high impedance using a variable threshold.
This means that individual processor pins must be directly
connected to the probes. The flexible structure of the LA
hardware allows the necessary demultiplexing and selective
recording for most microprocessors, without additional hardware.,
Only a rewiring of processor pins is necessary. Connection of
the DATA PROBEs is through the following disassembler hardware
components:

1. Universal probe rack
2. Configuration modules
3. Test adapters

Note that disassembler software is processor-specific,

7.4 UNIVERSAL PROBE RACK

The universal probe rack (UPR) is a screw-in rack for probes.

These are plugged into a motherboard in the UPR, which connects
the individual probe channels on two 64-pin, edge connectors.,

UOPR-6 for 6 probes
UPR-10 for 10 probes

UPR-6: The connector accepts 5 DATA PROBEs and 1 CLOCK PROBE,
which is sufficient to connect 40-pin processors. The mother-
board for the UPR-6 is board 374.

UPR-10: The connector accepts 8 DATA PROBEs and 2 CLOCK PROBEs,
which is sufficient to connect 64-pin processors, The
motherboard for the UPR-10 is board 385,

The pin assignments for the 64-pin sockets is the same for both.

The UPR-6 1lacks the connections for 3 DATA PROBEs and 1 CLOCK
PROBE.
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7.5 REGISTER ASSIGNMENT

All LA hardware 1is set via registers. The address of these
registers 1is constructed of board address (for the DMBs plug-
specific), and the register read/write address, The address
given in the register assignment is complete,

The various memories on the boards are also treated 1like
registers. They behave like registers of a definable depth. The
address pointers of the memories are set either with reset or
load.

The registers are differentiated as follows:

read-only register RO
write-only register WO
read/write register RW

The register address for read-only register and write-only
register is handled independently. That is, the same address for
RO and WO refer to compgetely different registers, For RW the
same read and write address is used.

There are differences in the time access of the microprocessor to
the register:

access anytime
access (only when the LA is) disarmed

The 1logical polarity of the control bits indicated in the

register assignment corresponds to the logical polarity of the
bits output or received by the microprocessor.
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Ten-pin connector, as

viewed from rear of LA:

Sequence Level

TRIGGER (15)

TRIGGER SEQUENCE OUTPUT

W 0 4 & U W W N

N
w N - o

14

4
L J

O v

3
o

O

2
®

o~

1
o

6
0

Output Value (Hex)

H U O W » © 0 9 6 U b W N+~ O

Pins 4-1 represent
the output value as

a binary number, with
Pin 4 the MSB.



- PRINTER PORT

The same connector is employed for either a serial printer

or a parallel printer. Pin assignments are as follows:

Parallel Printer

Pin Function Pin Function Pin Function
1 GND 10 Direction B 18 Data Bit 2
2 Data Bit 6 11 IPRIME 19 Data Bit 0
3 Data Bit 5 ‘12 Strobe 20 Select
4 Data Bit 4 13 vVcec +5V 21 Busy
5 BRDY 14 GND 22 Empty
6 GND 15 Data Bit 7 23 Fault
7 ARDY 16 Data Bit 3 24 BSTRB
8 ASTR 17 Data Bit 1 25 Spare out
9

GND

Serial Printer

Pin Function -- Unlisted pins must not
3 Send Data be used.
4 Clear to nSend (CTS)
5 Data Terminal Ready (DTR)
6 Request to Send (RTS)
7 GND
20 Data Set Ready (DSR)



PARALLEL PRINTER CABLE

The diagram below indicates pin connections between the LA

and an Okidata Microline printer. Users may construct their
own cables from a knowledge of the pinouts for the LA (previous
page) and the printer.

OKI
Printer Pin LA Printer Port
1 12 SHoOnL
2 19 D30
3 17 obvA
4 18 0%
5 16 po3
6 D PA
7 0B 2
8 obe
9 15 D#7
10 24 RSED
11 21 Buoy
12 _ 22 ewmf
13 ' 20 SELELAT
16 ——
\19-—-——
~ 20 —
: 1 AN D
. ‘ 14
~30 —
32 , 23 A

Unlisted pins are not connected.
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APPENDIX A
DATA FILE FORMATS

The purpose of this appendix is to provide you with the
information you need to be able to read and properly interpret
the information contained in the LA data files, :

Both the standalone (LA) and slave (KSA) versions of the Kontron
Logic Analyzer use 5.25" diskettes for software transfer and long
term storage of setup and data files. Data files stored on the
diskettes may be read and redisplayed on an LA at any time, To
analyze data on another computer (other than an LA), the
following transfer methods may be used: ,

° Transfer all or part of a data file from the LA to the
computer via an RS-232C link or an IEEE-488 interface,
See Remote Control Interface (2310-5103).
° Transfer the LA system diskette to a compatible floppy
disk unit in the host computer.
A.1 PHYSICAL STORAGE FORMAT
The physical specifications of the LA diskettes are as follows:
° 5.25 inch, double-sided, double-density
° 96 tracks per inch, 77 tracks per side
° 4K bytes per track
) 16 physical sectors per track
° 256 bytes per sector
For the following discussion, the tracks are numbered from 0 to

76 on side one of the diskette (0 is the outside track), and 77
to 153 on side two,



LA Operations (LA-5000-03)

A.,2 FEILE STRUCTURE QOF LA SOFTWARE

The LA system software uses CP/M file handling. The reference
files wuse the same interleave factor (=3) as CP/M on Kontron
systems.,

To analyze LA data on systems that use different interleave
factors, it may be necessary to translate logical to physical
sectors to access the LA files, The information in Table A-1 is
provided to assist in this effort, Table A-1 lists the sector
translation for the first track (that is, the first 32 1logical
sectors) of a data file. For the 2nd, 3rd, and 4th track, the
decimal number 32, 64, or 96, respectively, must be added to the
logical sector numbers, As indicated in the 1last 1line, the
decimal number 16, 32, or 48 must be added to the physical sector
numbers,

Table A-1l, Physical to Logical Sector Translation (Decimal)

Sequential CP/M File Access Random CP/M File Access
read CP/M to access to access read CP/M
sequential physical physical random
sectors sector sector sectors
1, 2 1 1 1, 2
3, 4 4 2 23, 24
5, 6 7 3 13, 14
7. 8 10 4 3, 4
9, 10 13 5 25, 26
11, 12 16 6 15, 16
13, 14 3 7 5, 6
15, 16 6 8 27, 28
17, 18 9 9 17, 18
19, 20 12 10 7, 8
21, 22 15 11 29, 30
23, 24 2 12 19, 20
25, 26 5 13 9, 10
27, 28 8 14 31, 32
29, 30 11 15 21, 22
31, 32 14 ' _ 16 11, 12
+ 32 * t + 16 * t + 16 * t + 32 * t
with t = 0,1,2,3 for track 1,2,3,4 of a given file
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A.3 REFERENCE FILES

A reference file is a set of up to three different CP/M files,
which also have different filenames. These files are the
reference data file, the reference setup file, and the reference
time measurement data file. The reference time measurement data
file 1is created only if the Time Measurement Board (TMB) |is
installed.

The following subsections give information on the file naming
conventions and the file sizes of reference files in software

versions 2,.2x/3,.2x and 2.,1x/3.1x. LA software V2.2x and 3.2x use
Virtual Memory Management (VMM).

(4N

A.3.1 VMM-BASED LA SOFTWARE V2,2x/3.2x

For LA software version 2.23/3.22 and later releases that use the
File Manager Menu, the following filename extensions are used:

° filename.REF, reference data file
file size = (n + g + 2 * i) * (length in use)

n
g9

number of active non-interlaced probes
number of active GLITCH probes (series-
III only)

number of active interlaced probes
displayed in Configuration Menu

i
length in use

° filename.RSE, reference setup file
file size = 4K bytes

° filename,RTM, reference time measurement data file, if
the Time Measurement Board (TMB)is inserted and TMB data
storage is confirmed.

file size = 6 * (length in use)
length in use = displayed in Configuration Menu

Consider the following configuration: An LA48A with TMB option,

with a user-selected memory depth of 2048 samples. The LA48A is

in mixed operation, with probes 1 through 4 in Non-Interlace and probe
5 1in 1Interlace operation, The executed actions are a successful
measurement, and a SOURCE data storage with filename "TESTDATA".

TMB data storage is confirmed by <YES>.
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Then, the LA software generates the following files on the logged
disk drive:

e TESTDATA.REF, file size = (4 + 2 * 1) * 2048 = 12K byte
° TESTDATA.RSE, file size = 4K byte

) TESTDATA.RTM, file size

6 * 2048 = 12K byte

A.3.2 LA SOFTWARE V2.1x/3,.1x

For LA software V3.18 and earlier releases that use the former
Store/Recall Menu, the following filenames were used:

° REFDATxx.REF, reference data file

file size = (n + g + 2 * i) * (length in use)

XX = Store/Recall file number

n = number of active non-interlaced probes

g = number of active GLITCH probes (series-
III only)

i number of active interlaced probes

length in use displayed in Configquration Menu

) RSETUPxx.RSE, reference setup file
file size = 4K bytes

° REFTMDxx.RTM, reference time measurement data file, if
the Time Measurement Board (TMB) is inserted.

file size = 6 * (length in use)
length in use = displayed in Configuration Menu

A.4 DAIA FILE FORMAT

The internal arrangement of samples is sample-oriented. This
aids in the handling of different (user-selectable) memory sizes
and in the interpretation of data files.

The data is organized in n-byte wide sample words, where n is the
number of software—-actived probes. The sample words are stored
in chronological order. Every bit in a sample byte represents one
channel for each of the eight pins of the probe, The Least
Significant Bit (LSB) represents pin 1; the Most Significant Bit
(MSB) represents pin 8. The bits for each sample are set "in
positive logic" as follows:

1l - denotes a high level
0 - denotes a low level
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This structure is also used for data file transfer in the remote
control option,.

The internal structure of a sample word depends on the LA
configuration,

A.4.1 NON-INTERLACE OPERATION

The sample word represents the data of a single sample from each
of the active probes. Each byte represents a probe, ordered from
probe 1 data in the lowest address to probe n in the highest
address, where n (= 1..8) is the number of active probes. Within
a byte, the bits represent the individual channels with probe pin
1 = LSB and pin 8 = MSB,

Example: LA64(A) with 8 active probes and 2K memory in use

Address 00 01 02 03 04 0506 07 08 09 OAOBH ... 3FFC 3FFD 3FFE 3FFFH
Probe l1 2 3 456 7 8 1 2 3 4 cee 5 6 7 8

Sample t 1 t $ 2 — see T 2048 e e
word t 1 t +- 2 — eee 0 2048 ————————

A.4.2 INTERLACE OPERATION

Each sample word represents two samples for each of the active
probes. The word is made up of i 2-byte groups, where i (= 1..4)
is the number of active probes. The two bytes of a group
represent two consecutive (interlaced) samples of one of the
active probes. Starting at the low address, dgroups represent
probes in the order 1, 3, 5, and 7.

Example: LA48(A) with 3 active probes and 2K (interlace-) memory

in use
Address 00 01 02 03 0405 06 07 08 09 OAOBH ,.. 2FFC 2FFD 2FFE 2FFFH
Probe l1 1 3 3 5 5 113 3 5 5 coe 3 3 5 5
Sample l1 21 21 2 3 4 3 4 3 4 eee 2047 2048 2047 2048

A.4.3 MIXED OPERATION (INTERLACE - NON-INTERLACE)

In this LA configuration, probes 1 through 4 are non-interlaced,
and probes 5 and 7 are interlaced. Accordingly, the storage
format is a mix within each sample word of the two formats above,
using the first for probes 1 through 4, and the second format for
probes 5 and 7,
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Example 1: LA64(A) with 4 Non-Interlace + 2 Interlace probes (2K

in use)
Address 00 01 02 03 040506 07 08 09 0AOBOC OD OE OF 10 11 1213 14
Probe 1 2 3 4 55 7 7 1 2 3 45 5 7 17 l1 2 3 4 5
Sample 1111121 2 2 2 2 2 3 4 3 4 3 3 3 3 5
Word + 1 + + 2 -4 t 3 -

Example 2: LA32(A) with 2 non-Interlace + 1 Interlace probes (1K

in use)
Address 00 01 02 03 04 0506 07 08 09 OA OBH . . OFFC OFFD OFFE OFFFH
Probe 1 2 3 3 1 2 3 3 1133 .. 71 2 3 3
Sample 111 2 2 2 3 4 3 3 5 6 .. 10241024 2047 2048
Word } 1 —+ 4 2 + } 3 ; == 1024 ————at

A.4.4 DIFFERENT GLITCH MODE SAMPLES

In hardware/software version 2, the GLITCH mode is probe-oriented
and uses bits 0, 2, 4, and 6, corresponding to the active
channels 1, 3, 5, and 7 to indicate the state (high or low) of
the data channel. The neighboring bits 1, 3, 5, 7 hold a 1 if a
GLITCH has been detected, and a 0 otherwise,.

Pin # 07 06 05 04 03 02 01 00
Data bit G3 D3 G2 D2 Gl Dl GO DO

In hardware/software version 3, the GLITCH mode is board-oriented
and uses probe n (1, 3, 5, or 7) to indicate the state (high or
low) of the data channels. The corresponding bit position in
probe n+l has a 1 if a GLITCH has been detected, and a O
otherwise,

Pin § e oo 0706050403020100 070605040302010 ...
Data bit ... D7D6D5D4D3D2DI1D0 G/IGEGSGAGIRGG ...
Mdress e o o $ n -+ } n+1 e e e}
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A,5 SETUP FILE FORMAT

The setup file contains the significant parameters of the
different LA menus,

To interpret data files, the following parameters in the first
sector of the setup file are of interest to the user,.

The example below uses an LA48 with TMB in mixed operation. The
DMB's have a memory size of 2k samples, and the user-selected
memory size is 1024 samples, The trigger position is set to 255
pre-trigger samples in the non-interlaced LA memory. Probes 1
through 4 are non-interlaced and use an external clock. Probe 5
is interlaced. N

Table A-2. Variable Definitions

Address Data Type of variable
0000H defb 2 IA hardware/software revision number (= 2 or 3)
0001H defb 0 Current setup file version number
0002H defb 03FH Data file compression mask (probe—-oriented)
coe cee (variable updated until x.16, else use <09421>)

LN ) oee

000FH defw 0400H USER selected memory size + 1 (= length in use)

LR N 4 LA R

LN J es e

0031H defw 04FFH ABSOLUTE top adjusted TRIGGER address

eoe o0

0040H defb OFOH Interlace/Non-Interlace mode  (group—-oriented)

e cee 0= mn"m' FFH = mterla&, OFOH = md mode
0042H defb 0 USER selected GLITCH probes (probe-oriented)
0941H defb 0 GLITCH mode (GLITCH = 1) (probe-oriented)
0942H defb 1FH Software active probes (probe-oriented)
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All probe-oriented BYTE parameters use the LSB for probe 1, and
the MSB for probe 8. All WORD parameters are stored LSB first,

The relative sample number is the difference between the actual
absolute sample number and the contents of <0031H>:

relative sample number = (actual sample address) - <0031H>

The number of data bytes stored for one sample word is mode
dependent.

A.5.1 NON-INTERLACE OPERATION

If the contents of address <40H> = 0, the LA is in Non-Interlace
operation,

A.5.1.1 All Probes in STD Mode

If the contents of <0941H> is zero, then all probes are in STD
mode, Each bit of <0002H> and <0942H> is mapped to the
corresponding probe byte in the reference data file, The number
of bytes per sample is the number of bits set to 1 in <0002H>
and/or <0942H>,

A.5.1.2 Active GLITCH Probe(s)

If <00H> = 2, then the number of bytes used is the same as in STD
mode. The bits set in the byte at address offset <0941H> should
be used to interpret the GLITCH probe data bytes.

If <00H> = 3, then the number of bytes per sample is the number
of bits set in <0002H> and/or <0942H>. For one active GLITCH
probe, two consecutive bits are set to 1l in <0941H>. This
information can be used to interpret the data and GLITCH byte as
described in section A.4.4.

A.5.2 INTERLACE OPERATION

If the contents of address <40H> = OFFH, the LA is in Interlace
operation, The GLITCH variable at address 094l1H is always zero.

Each bit of <0942H> is mapped to the corresponding active
Interlace probe in the Configuration Menu, The number of bytes

per sample is twice the number of bits set to 1 in <0942H>. The
number of bits set in <0002H> is the number of bytes per sample.



LA Operations (LA-5000-03)

A.5.,3 MIXED OPERATION (INTERLACE - NON-INTERLACE)

If the contents of address <40H> = OFOH, the LA is in mixed
operation, Each bit of <0942H> is mapped to an active probe in
the Configuration Menu, The number of bytes per sample is the
number of bits set to 1 in <0002H>. If a non-interlaced probe is
also in the GLITCH-capturing mode, then use the description in
section A.4.4 to decode this information,

A.6 IIME MEASUREMENT FILE FORMAT

Time measurement data is stored as absolute, chronologically
ordered time values with 6 bytes per sample. Two's complement
values are stored LSB first, 1 bit corresponding to 1 ns. The
relative time is the difference between consecutive absolute time
values.

Address 00 01 02 03 04 OSH 06 07 08 09 OA OBH OC OD OE OF 10 11H ..
Byte m LA N NN N N N N J L] EB m (A N E RN NN NN N ] mB m [ R NN NN NN NN ] mB e e
Sample + 1 o4 2 + 4= 3 +

A.7 SAMPLE SETUP AND REFERENCE FILE DUMP

The reference data and setup file in this example are from an
LA48 with 4 active probes in non—interlaced operation (<0002H>=
<0942H>=0FH) . The user-selected memory length is 2048 samples.
The trigger is set to 255 pre-trigger samples (<0033H>=00FFH).

Significant parts of the setup file:

0000 02 00 OF 00 08 00 08 00 08 00 00 00 00 00 08 00
0010 08 00 08 02 00 02 00 02 00 02 08 02 08 FF 07 FF
0020 07 FF 07 FF 07 FF 07 00 08 00 08 00 08 00 0C 00
0030 00 FF 00 02 00 FF 00 FF 00 07 00 00 OF O1 07 FF
0040 00 CF 00 00 00 00 02 00 00 00 00 00 00 00 01 01

L N J LA J L] ee ee oe LN ee LN J e e ee oo LN J e ¢e oo

[ R N RN E X NENEENXNJEN)
®0 00000 OOOOOSIOOIS
e e 00QOOIOQOROEIOPOPOTRSE
I E AN ERE RN NN NNNSEN]
(A AN ENEE NN NERNE S XN ]
0000 eoo0eocso e

ee e ee .o L X LN ] oo [ ] e oo ee LN ) LN J ee oo LR J ee oo ®06 00000000 COCOGSS

* % ok * * ¥ ¥ *
* N % ¥ ¥ * * ¥

LR N LR J LR 2 *e LA J eoe e o0 LR J oo ee oo LR LN 4 LN 4 L *e (A X E NN RN NENENE SRR N]

0930 7F 00 00 00 00 00 00 00 00 00 00 00 00 3F OO0 FF *.0e0eeeecensee?es®
0940 00 00 OF 3F 08 00 04 00 00 00 01 02 00 02 00 02 *,ee?c0cecascsacs®

LN J (X ] e e e oe ee e ee oe LN LN ) se o LR 4 L L J LN R I B B K B
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Reference data file:

The reference data file structure is 4 bytes per sample word.
The sampled data is from an RCA CDP1802 microprocessor software
analysis. The probes are ordered in the following manner:

Probe 1 - lower address byte

Probe 2 - higher address byte

Probe 3 - 8 bit data bus byte

Probe 4 - 8 bit status byte
0000 03 FU 03 7F 92 lB 3A 2F 99 lB ZD 63‘ 99 IB 2D 2F *00.000:/-0-000—/*
0010 28 FO 7F 7F S9A 1B 8D 2F 27 FO 27 7F 9B 1B 3A 2F *(,eccee/ o' e ot/*
0020 9C 1B 97 6F 97 1B C4 2F 98 1B C4 6F 98 1B C4 6F *,..000¢/¢0s0s04 0%
0030 98 1B C4 2F 99 1B 2D 6F 99 1B 2D 6F 99 1B 2D 2F *,,./.+=0.c=0,.~/*
0040 27 FO 7F 7F SA 1B 8D 2F 26 FO 26 7F 9B 1B 3A 2F *',.eeee/&&0eos/*
0050 9C 1B 97 6F 97 1B C4 2F 98 1B C4 6F 98 1B C4 6F *...0¢0¢ ¢/ 00 e00s 0¥
0060 98 lB C4 ZF 99 lB 2D 6F 99 lB 2D GF 99 lB 2D 2F *ooo/.o“Ooc‘Ooo-/*
0070 26 FO 7F 7F 9A 1B 8D 2F 25 F0 25 7F 9B 1B 3A 2F *&.eeeee/%eBeoe2/*
0080 9C 1B 97 6F 97 1B C4 2F 98 1B C4 6F 98 1B C4 6F *,..00004/ 00 e00e 0%
0090 98 1B C4 2F 99 1B 2D 6F 99 1B 2D 6F 99 1B 2D 2F *,,./..~0,.=0..~/*
00A0 25 FO 7F 7F SA 1B 8D 2F 24 FO 24 7F 9B 1B 3A 2F *%e0eees/Se8.0.2/*
00BO 9C 1B 97 6F 97 1B C4 2F 98 1B C4 6F 98 1B C4 6F *...0¢¢e/ 000000 0%
00CO 98 1B C4 2F 99 1B 2D 6F 99 1B 2D 6F 99 1B 2D 2F *,,./,.~0,.=0,.~/*
00D0 24 FO 7F 7F 9A 1B 8D 2F 23 FO 23 7F 9B 1B 3A 2F *$..ecco/#.#.002/*
O00E0. 9C 1B 97 6F 97 1B C4 2F 98 1B C4 6F 98 1B C4 6F *...0¢¢ ¢/ ¢e00e0s+0*
OOF0 98 1B C4 2F 99 1B 2D 6F 99 1B 2D 6F 99 1B 2D 2F :.../..-o..-o..-/:,

*

oee¢ o6 o0 oo

A-10
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APPENDIX B

SERIES III LOGIC ANALYZER SPECIFICATIONS

B.l PRHISICAL DESCRIPTION
. .

Logic analyzer dimensions are as follows:

19 in, 8 in. 23.2 in, 64 lb. (nominal)
45 cm 21 ¢cm 58 cm 29 kg

CRT

The CRT measures 9 inches diagonally. Resolution is 400 pixels

across 24 or 26 lines,

Pover

400va

Drives

Two 5.25 inch floppy disk drives.

5.25 inch double density, double sided diskettes.
96 TPI 77 tracks.

Capacity 560K.
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B.2 INTERFACE PORTS
Printer Interface Port
RS-232C or Centronics-compatible printer port.

Single keystroke for screen hardcopy with graphics and text,
Capable of Full memory dump.

Remote Interface Ports
RS-232C Serial Interface Port:

Baud rates: 110 to 9600

Bits/Symbol: 5, 6, 7 or 8

Stop Bits: 1, 1.5 or 2
Parity: Even, odd, none .

Full Duplex/Half Duplex

Computer/Terminal communication

Screen hardcopy
Trigger output - TTL (BNC connector)
Trigger level output - ECL (10-pin connector)
Video output - Composite Video 75 ohm 1lVp-p
IEEE-488 (GPIB) Parallel Interface Port:

Requires addition of optional firmware, See B.12.6 for
description of features).

B.3 INRUIS
Signal Inputs: 8 channels per probe, pins 0-7 plus ground.
1 or 2 clock probes, each with 2 clocks,
pins 0 and 1. Clock qualifiers pins 2 to 7.
Input Impedance: 1 MOhm, <5pF.
Input Voltage: Maximum +50V continuous, +100V briefly.
Thresholds: TTL (+1.4V), ECL (-1.3V), 4 variable
thresholds (0...* 12.7V, in steps of 100mV),
separately selectable for each probe.

Setup Time: Data must be present at least 2ns before
active clock edge,

Hold Time: Data must be present at least 2ns after
active clock edge.

Skew: 2ns channel to channel.
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B.4 MEMORY AND SAMPLE RATES

Table B-1

below describes the standard memory and sample rates.

Table B-l. Standard Memory and Sample Rates

Model: LA32A LA48A  LA64A
Maximum Channels - Non-Interlace 32 48 64
Maximum Channels - Interlace 16 24 32
Maximum Sample Rate - Non-Interlace 20ns 20ns 20ns
Maximum Sample Rate - Interlace 10ns 10ns 10ns
Minimum Memory Depth - Non-Interlace 2K 2K 2K
Maximum Memory Depth - Interlace 16K 16K 16K

See B,12.3 for memory and sample rates with the 500 MHz High

Speed option installed.
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B.5 RECORD MODE SAMPLE RATES

Table B-2 following shows sample rates for recording modes:

Table B-2, Record Mode Sample Rates

Record Mode Sample Rate

High-Speed 2, 5, 10ns (2ns glitch)

Interlaced 10ns

Normal 20ns to 500ms

Transitional 40ns min. detectable pulse
width, with 20ns resolution

Data Qualified 40ns

Normal 20ns

Level Selected 20ns

Transitional 40ns

Glitch: Detect Captures 5ns glitches

glitch on one 20ns sampling

channel or one of

several. Glitch 20ns Sampling

word ANDed with

Data word

B.6 GLITCH AND REFERENCE MEMORY
Glitch Memory - Glitches are stored in a separate memory space,
Space 1is relinquished by data channels, Glitches are displayed
as:

[ Half height spikes on data channels

° Positive pulses on glitch channels in timing displays.
Reference Memory - Memory capacity and organization identical to

source memory. Can be loaded with data from a reference
recording or from diskette or interface.
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B.7 EXTERNAL CLOCKING

Combination - Four clocks (J0, Jl1, KO, K1) rising, falling or
both edges ORed.

Clock OQualifiers - Twelve qualifiers inputs, groups of six
associated with J & K clocks. Each group ANDed into 6-bit
qualifier words. Up to six qualifier words ORed. Expandable to
twelve ORed qualifier words.

B.8 RECORDING ARM MODES

Manual One recording made when run key is pressed.

Auto Repeat Continuous, successive recording, interval
(Selected between recording user-selectable,.
in Trigger
Sequence
Menu)

Auto Stop Record until source 1is equal, or not equal,
(Selected to reference recording, Miscompares may be
in Compare automatically stored on disk, or just
Menu) counted.

B.9 SETUP SCREENS

The LA features three Standard Menus for setup, and three Special
Menus for post-recording data manipulation.

Standard Menus:

° Configuration Menu

] Trigger Words Menu

) Trigger Sequence Menu
Special Menus:

° File Manager Menu

o Compare Menu

° I/0 Menu
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Configuration Menu

clock qualifiers

record modes

clock definitions
threshold voltages

trigger position in memory
memory size

glitch mode enable

sample rate up to 100 MHz

Trigger Words Menu

channel groups
"word™ mnemonics
word definitions
as many as 32 trigger words
hex, decimal, octal
or binary input

Trigger Sequence Menu

See

auto repeat

trigger filter

recording mode

as many as 14 instruction
levels

trigger search monitor

B.1l1l for additional information

File Manager Menu

store setups, recordings,
and CP/M programs on
disk.

load disassemblers

user—-defined file names

store Timing Diagrams and
Data Lists

Comparée Menu

select jitter setting
define compare segments
simultaneous compare
of two segments
select compare function,
halt, or count if source
equal or not equal to
reference (babysitting
mode)

1/0 Menu

remote control parameters
printer interface parameters
test string enable
screen to printer dump
Timing Diagram and Data

List printouts

about triggering,
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B.10 DISPLAY SCREENS

There are two standard display screens: the Timing Diagram and
the Data List,

The Timing Diagram includes the following features and
capabilities:

- Eight or sixteen channels displayed

- 64 to 2048 samples displayed

- Four character labeling + two digits defining probe/pin

- Resequence in any order

- Labels follow channels when resequenced

- Two user-controlled markers: "sS" and "C"

- "S" determines memory segment to be viewed

- "T" marks trigger

- Time measured or calculated ("s" to "C","S" to "T",
"T" to "C" displayed)

= Glitches can be displayed as half-height spikes and
on separate timing traces

- Transfer source to reference memory

- Display source, reference, and differences

- State list for data values at "T%", "S" AND "C"

- Search for words, glitches, miscompares or transitions

The Data List offers the following features and capabilities:

- Two markers "S" and "C"

= "S" determines first memory location on display

= "T" marks trigger location

- Time measured or calculated, "s" to "C", "S" to "T%,
or "T" to "C"

= Time column (with Time Measurement option) time or
clocks relative to prior sample or trigger sample

~ Memory locations between "S", "T" and "C" always
displayed in hex and decimal

- Transfer source to reference memory

- Display, source, reference and differences (high-
lighted in reverse video)

- Cursors may jump, scroll or move one page at a time

- Columns displayable in different radices (binary, hex,
octal, decimal, ASCII or EBCDIC)

- Search for as many as sixteen words in sequence
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B.1l1 IRIGGERING
Irigger Words

As many as 32 user-defined trigger words using up to five
characters, Bits are defined across all inputs.

Each word may be associated with any of four clocks (one internal
and three external clocks or four external clocks). .

Words may be stored with setups on disk storage,
Radices include binary, hexadecimal, octal, gnd decimal.
Irigger Sequences

Levels Up to 14 levels, dependent on utility
usage on each level,

Instructions Trigger, Reset (go to <K1>), Go to
(two per level) <level>.

Conditions. Word Counter, Edge Detectors, Trigger
(two per level Filter, Delay Counter, Level Detectors,
maximum) Time Windows, Word Recognizers,
Conjunctions IF THEN / BUT IF

(one per level)

Trace One word, two words, all samples on/off.
(one per level)
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B.12 OPTIONS

The LA can include the following options:

B.,12.1

Performance Analysis with Time Measurement (see B,12.1)
Disassemblers (see B.12.2)

500 MHz High Speed Board (see B.12.3)

Multiclock Probe (see B.12.4)

Serial Data Probe (see B.12.5)

IEEE 488 Bus Interface - REMCON (see B,12.6)

PERFORMANCE ANALYSIS

Time per module histogram:

Module

Ten user—-defined time ranges

Module defined by entry and exit word
Bar graph (%) displayed

Numerical values

One recording or several

Total minimum and maximum time

usage histogram:

Eight user-defined modules
Module defined by entry and exit words

Bar graph % of total time in module or relative to other
modules

Numerical display of number of module occurrences

One recording or several recordings
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B.12.,2 DISASSEMBLERS

Disassemblers are available for most 8-bit and 16-bit micro-
processors (28002, 68000, 8086, 8088, 1z80, 8085, 6800, 6802,
6803, 6804, 6808, 8080, 6809, 6809E, 1802, NSC800, 6502, GPIB,

8048, 8051, 80186, 80188, and others, and user-defined probing
scheme) .

The features of the disassemblers are:

[ Allow selection of type of CPU activities to be recorded
(ALL, OPCODES, DATA, 1/0, WRITE, READ, or READ/WRITE).

® "D" marker (like "C") can move to start of each bus
cycle, and be used for distance measurements like the
"C" marker,

® Measure absolute time from one instruction to another
(with Time Measurement board).

° Scroll by line or page,

B.12.3 500MHz HIGH SPEED BOARD
Common Trigger

° Simultaneous trigger of high speed and low speed
channels

. Pre- and post-trigger memory, individually selectable

] A combination of high speed and low speed trigger words
can be used to define trigger criteria

° Ninth channel high speed records low speed external
clock for time correlation

Local Trigger
) Trigger criteria independently selectable
) Pre- and post-trigger memory, individually selectable

° Event words found on low speed board can be used as
trigger criteria for the high speed board

° Ninth channel high speed records high speed trigger
point within low speed memory

B-10



LA Operations (LA-5000-03)

Differential probes for the 500 MHz board have

specifications:

[ 2ns sample rate

° Single-ended differential inputs

° CMR = 15V

o Skew = < 0,.5ns channel to channel

° Impedance = 1MOhm/1.5pF

o 2ns minimum detectable pulse width
B.12.4 MULTICLOCK PROBE
Boolean combinations of as many as 8 external

the following

clock inputs,

output to all four combination clocks (J0, Jl1, KO, Kl).

B.12,5
L ]

B.12.6

SERIAL DATA PROBE

RS232C/422 Transmission interface

Selectable protocol parameters (Baud rate, synchronous,

asynchronous, data bits, etc.)

Active and passive modes

IEEE 488 GPIB INTERFACE (REMCON)
Talker/listener modes

Full operation control

Macro commands

Keystroke simulation

E.0.I. selection

Store data/recall setups on disk

B-11



INDEX

A bus

accessing menus

adding/removing columns in the data list
adding/removing Trigger Sequence steps
address boundaries for Compare segments
alphanumeric entry

alphanumeric keys

analysis of LA data files

and/or compare conditions

ARM modes

arrangement, Data List

arrangements, in Configuration menu
as-delivered standard parts

ASCII data

assigning channel groups

auto-repeat mode

B bus

babysitting mode (Compare menu)
back panel, illustration
backing up delivered disks
backup procedure for disks
bar, trigger location

bit resolution, Timing Diagram
block diagram (illustration)
boot procedure

built-in keypad, description
bus, LA

C-marker in the Data List

C-marker in Timing Diagram

changing file status with File Manager
changing switches to enable serial printer
channel arrangement

channel groups

channel groups for comparison

channel value word, searching for
channels in Timing Diagram

circuit boards within the LA

circuit diagrams

clock assignment

clock indicator in Timing Diagram
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clock probe signals

clock probe, self-test

clock selection in Configuration menu
clock-enable qualifiers

clocks, data qualified recording

clocks, internal

closed time windows

columns in the Data List

compare false, search for

Compare menu

Compare menu, introduction

comparing source-reference in Data List
comparing source-reference, Timing Diagram
condition bits, on SEQ board

conditions, Trigger Sequence

conditions, Trigger Sequence instructions
Configuration menu fields

Configuration menu for self-test
Configuration menu, introduction
connectors

connectors, probe

control, recording

controlling the clock from Timing Diagram
controlling the Data List display
controlling the timing display

copying disks

count after compare

counter, on SEQ board

counter, time on TMB

counting occurrences in Trigger Sequence
CPU board for the LA

cursor keys

custom cable for probe connection

data equal/not equal for comparison

data file format

data file key parameters

data files on disk

data input to DMB

Data List for self-test

Data List, introduction

data manipulation after recording

data probes, internals

data qualified recording mode

data reduction with clock qualifier words
data reduction with transition recording
defective disks

delay, per instruction level

delay, trigger

description, physical

7-12
5-13
5-17
5=7
3-2
6-15
7-10
7=17
4-27
1-8
2-4
1-6

6-15
A-4
A-7
6-4
7-6
3-8
2-16
2-17
7=17
4-20
4-6
4-22
3-3
4-29
7-14
B-1



detecting glitches

detecting transitions

diagnostic checks, automatic

disabling printer output

disassembler option

disassemblers, directory

disassemblers, features

disk drives, illustration

disks, physical specifications
displaying recorded data

displays (Timing, List)

displays, features 3
distances between markers in Data List
distances between markers, Timing Diagram
DMB (data memory board)

DMB boards, location

don't care key

EBCDIC data

edge triggering

errors reported via the File Manager
event words

event/trigger word search, Data List
examination of a recording

examining recorded data as waveforms
examining state data

executing a program

execution, keys controlling

external clocks, connection with TBQ

Fl key

features, summary

fields in the File Manager

fields in the Compare menu

fields in the Data List

fields in the Timing Diagram

fields, changing values in

fields, Trigger Sequence menu

File Manager, introduction

file names and sizes

file naming conventions

file structures

filter, trigger

first menu (Configuration)
format/copy program

function keys

functional block diagram (illustration)
functional description, LA hardware
functions available from File Manager

LA-5000-03

5-21

- 5=19

4-25
5-25

2-10

6-12
5-16
5-3

4-18
2-17
A-3

A-2
4-18
4-1
3-2
2-10
1-9
7-1
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glitch data in the Data List
glitch mode

glitch mode, effect on Trigger Words menu
glitch operating mode (GLTCH)
glitch recording, activation
glitch storage formats

glitch, triggering on

glitches, in Timing Diagram

GLTCH event word, Trigger Sequence
GOTO instruction

graphic hard-copy output

halt after compare

hardware analysis with Timing Diagram
HELP key

hiding glitches in Timing Diagram
High Speed option, features
horizontal resolution, Timing Diagram

I/0 board for the LA

I/0 menu

I/0 menu, introdcution

if ... then logic for Trigger Sequence
incoming checklist, parts

input specifications

instruction level conditions
instruction levels

instruction levels, monitoring
instruction levels, Trigger Sequence menu
instruction, Trigger Sequence
instructions for Compare menu
interlace field, Configuration menu
interlace mode, internal clocks
intermittent errors, diagnosing
internal clock rate

interrupting a recording

jitter for comparisons
jumping to home location, Data List
jumping to home location, Timing Diagram

keys, LA front panel

leads, connecting to target

length of memory, in Configuration menu
level counter

lists of files

LOCAL/REMOTE control choice

location of trigger within memory
location, searching in Data List
logical groups of channels

long listing

5-19
4-11

4-24
2-14
4-33
4-14, 4-22
4-15
6-15
4-3
7-4
6-11
4-6
4-32

6-14
5-21
5-9

1-6
4-7
7-10
6-1
6-17
4-8
5=25
4-11
6-20



major cursors

markers in the Timing Diagram

master clock for LA internals

master clock in Trigger Words menu
master clock, Trigger Sequence menu
master clocks

measure time/count clocks (with TM option)
memory and sample rates

memory control from Data List

memory control from Timing Diagram
memory depth and speed, interlace mode
memory depth, setting ;
memory on DMB

memory on TMB

memory size, specifying

menu and display keys

menus, Special

menus, Standard

menus, description

menus, features

messages in the File Manager

"mini Data List" in Timing Diagram
minor cursors

mnemonics, user-defined

modes, TMB

modes, checked by record module
motherboard, LA

MSB for channel groups

names for event words, channels
non-event, triggering on
normal recording mode

number of instruction levels

occurrence counter

occurrence counter, internal use
open time windows

operating modes for each probe
operating procedure, general
options, described

ORed clocks, effect on Trigger Words menu
orientation bar, Timing Diagram
orientation markers in the Data List
output, trigger level

outputs from SEQ board

overview

paging through Data List
parallel printer
parallel printer port

LA-5000-03

7-15
7-13
7-1

4-12

2-4

4-16
4-20
4-24

4-27
7-10
4-28
4-3
2-11
B-9
4-11
5-10
5-20
Chapter 8
7-15
1-1

5-22
6-18
Chapter 8
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I-6

parameters, user-controlled
performance analysis, features

pin assignments, serial and parallel port
polarity in the Data List

polarity, channel group

ports and external connections
ports, description

post-trigger memory, specifying size
power-up procedure

pre~trigger memory, specifying
printer cable, sample

printer characteristics, specifying
printer types, supported

printing the screen

probe rack option

probes and groups for self-test
probes, testing

program files, directory

qualifier words, clock
qualifiers, external clock

radix field in Trigger Words menu
radix in the Data List

RAM, trlgger level

raster points, Timing Dlagram
rates, sample
rearranging/renaming Timing channels
recalling a setup

recalling data

recording modes

recording modes and sample rates
recording modes, internal use of
recording, acceptance of data
reference data file, sample
reference equals/not equals source, search
reference file format

reference memory

reference memory from Data List
registers, internal

remote serial parameters

RESET key

RESTART instruction

S-marker in the Data List
S-marker in Timing Diagram

sample file, dump

samples, internal storage
sampling data via conditional RAM
schematics

screen control keys

2-3

B-9
Chapter 8
5-18

4-12

1-5

B-2

4-8

3-1

4-8
Chapter 8
6-18

6-20

6-20

7-18

3-8

3-6

6-3

4-5
7=5

4-12
5-19
7-12
5-6
4-6
5-4
6-'5' 6
6-5 r 6-7
2-14

B-4

7-13

7=7

A-10
5-13, 5-26
A-3

2-16

5-23

7-19

6-17

2-6

4-29

5-20
5-7
A-9
A-5
7-6
Chapter 8
2-7
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screen mode 2-15
scrolling the Data List \ 5-21
scrolling the Timing Diagram 5-8
search capabilities 2-16
search function, Data List 5-24
search function, Timing Diagram 5-12
sectors, LA files A=-2
segments for comparison 6-13
segments of data in Timing Diagram 5-2
select the active disassembler 6-5, 6-7
select the current drive, File Manager 6-4
selective glitch triggering by channel - 4-30
self-test, description 3-5
self-test, procedure 3-6
SEQ board 7-8
SEQ board, location 1-7
serial printer parameters 6-18
serial printer, pin assignments Chapter 8
setting the number of Timing channels 5-4
setup data, sample A-9
setup files, directory 6-3
signals, internal . 7-1
software analysis with Data Lis 5-14
source memory 2-16
source memory from Data List 5-23
source to reference transfer 5-11
source to reference transfer, Data List 5-23
Special menus 6-1
special probe options B-11
specifications Appendix B
specifying a file name for store/recall 6-6
standard equipment 1-3
standard operating mode (STD) 4-3
start recording (RUN/STOP) 4-32
state table (Data List) 5-14
state triggering 4-26
storage format, LA files A-4
storage of interlaced data A-8
store after compare 6-15
stored setup file A=-7
storing a setup 6-7
storing data to disk : 6-4
string, for interface test 6-21
sub-directories from File Manager 6-3
T-marker in the Data List 5-20
T-marker in Timing Diagram 5=7
TBQ board 7-3
TBQ board, location 1-7
terminals for self-test (SEQ) 7-16
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test terminals for self-test

testing I/0 interface

threshold voltage

time base, internal

time distances for markers, Timing Diagram
Time Measurement Board (TMB) option
time measurement data format

time measurement indicator, Timing Diagram
time window, effect on trigger filter
time window, Trigger Sequence

time windows

timing daigram for self-test

Timing Diagram

Timing Diagram, introduction

TMB

TMB board, location

tolerance (jitter) for comparisons
trace all/no data (normal recording)
trace conditions

trace selections, data qualified recording
traces, Timing Diagram

transition recording mode

transition, searching for

trigger conditions, setting

trigger delay on DMB

trigger environment, controlling
trigger filter, on SEQ board

trigger instruction

trigger level, on SEQ board

Trigger Monitor

Trigger Monitor, introduction

trigger point within memory

trigger point, data qualified recording
trigger point, delaying

trigger search, level change control
Trigger Sequence menu, introduction
trigger word mnemonics

Trigger Words menu fields

Trigger Words menu, introduction
triggering and recording data
triggering capabilities

triggering on glitches

triggering on pattern/glitch

turning probes off in Configuration menu
typical use of the LA

UPR (universal probe rack)

3-5
6-21
4-4
7-4
5-9
7-15
A-9
5=5
4-19
4-15
4-28
3-7
5-1
2-1%
7-16
1-7
6-14
4-20
2-14
4-20
5-2
4-22
5-13
4-14
7-14
4-18

4-29
7-10
4-32
2-14
2-13
4-21
4-16
7-11
2-14
4-12
4-9

2-13
2-15
B-8

4-30
4-31
4-3

2-11

7-18



values, changing with ROLL UP, ROLL DOWN
verifying operation (self-test)

viewing window, Timing and List

voltage, AC

voltage, threshold

waveform data

word condition, Trigger Sequence
word recognizer, Trigger Sequence
word, searching in Data List
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