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A M_4100 DESCRI PTI ON

The Arium M4100 Logic Analyzer provides full-featured | ogic analysis for the
debuggi ng and troubl eshooting of digital and mcroprocessor-based products;
i ncluding conplex triggering with state, timng, and (optionally) mcroproces-
sor disassenbly displays. Its basic function is to capture (record) the
digital data on several signal lines, repetitively, and to do this
synchronously or asynchronously with the clock of the system under test.
H gh- speed, asynchronous operation is a powerful aid when solving hardware
logic timng problenms, while |ow speed, synchronous operation is useful for
debuggi ng sof tware.

The M.4100 operates at speeds of up to 100 MHz, at data widths of up to 32
channels, and at a nenory depth of up to 8000 sanples per channel. (At 100
MHz, the maxi mum nunber of channels is 4; when using 32 channels, the maxi num
speed is 12.5 MHz; and the nmaxi mum nenory depth of 8000 sanples per channel is
avai |l abl e only when using up to 4 channels.)

Data and clock qualifiers can be used, as well as a trigger delay of up to
50, 000 cl ocks. (Data qualification is available only wth 32-channe

operation.) The optional ROM Enul ator Mdule (RE-016) provides in-circuit
enul ation and editing of code stored in 2716, 2732, 2764, and 27128 PROVS; it
i ncl udes an RS-232C interface, which permts downl oadi ng or upl oadi ng of code.
The expanded nenory option (Setup/Data Menory, AR-0321 permts both nachine
setups and data to be upl oaded or downl oaded, as well as stored while power is
of f.

The M.4100 contains a 5-inch, green-screen CRT which displays up to twelve
channel s of timng diagrans (with |abeling) and has cursors for neasuring tine
periods. The state display can be formatted and reformatted to achi eve al nost
any conceivable digit conmbination in several nunber bases: ASC I, binary,
octal, decimal, or hexadecinal.

O her options are mcroprocessor pods with one-clip connection to nost popul ar
m croprocessors; the resulting disassenbly display shows menonics for the
various instruction and data sequences.

Four trigger words are available, and can be defined in binary, octal
deci mal , or hexadeci mal nunber base. These four words can be conbined to form
the trigger condition in many different ways. N neteen trigger sequences are
pre-defined and sel ectable, and the user nmay define his own sequence as well.
Al predefined sequences are available in the 32-channel node, but these
sequences are sonewhat nore limted in the other nodes.

The M.4100 has been designed for sinple setup and ease of operation. Al
setup and display screens contain conplete pronpting information which is
sel f-explanatory for nost situations. This enables the wuser to nake
productive use of this logic analyzer with a mninum of experience and, we
hope, only infrequent reference to this manual
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B. OVERALL SYSTEM FUNCTI ONS

1. RECORDS DI G TAL DATA AT:

Speeds (cl ock/sanpling rates) of up to 100 VHZ (10 nsec between sanpl es)
(4 channel s maxi mum at 100MHz)

Data (word) widths of 4 to 32 channels (bits) (12.5 MHz maxi nrum at 32
channel s)

Record depth (menory) of up to 8000 sanples per channel (4 channels
maxi mum at 8000 sanpl es)

2. DI SPLAYS DATA | N THREE MODES:

Timng (as on an oscill oscope)
State (a formatted word list)

Di sassenbly (mcroprocessor assenbly code instructions)--optional

3. STANDARD ACCESSORY: 32. CHANNEL LOG C POD (LP-320)

The M_4100 includes a 32-Channel Logic Pod (with Standard Probe Set) at
no extra charge. This pod supports analyzer operation at all speeds and
recording widths, with internal or external clocking; clock qualification is
avail able with external clock. (See also Section II.A re connection of this
pod to the M.4100.)

4. OPTI ONAL ACCESSORI ES (avail able for separate purchase)
a. 4- Channel (ditch-Capture) Logic Pod (LP-040)

This pod operates at any speed of up to 100 MHz and a data w dth
of 4 channels to provide advanced tim ng analysis with high-speed cl ock
qualification and glitch capture. (See also Section [I1.A re
connection.)

b. STD Bus Pod (8P- 080)

This circuit board provides connection to an STD bus structure. It
plugs into the bus as an extender card (not as a replacenent card), and
can thus be used in a backplane which is fully occupied. (See Section
VI for further details.)
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C. M cr opr ocessor Pods

M cr opr ocessor pods provide one-clip connection between the M.4100
and nost popul ar mcroprocessors. The following such pods are
avai |l abl e:

Cat al og No.: M cr opr ocessors Supported:

81 - 080 Intel 8085, 8031/8032, & 8035/8039/8040

8M 080 Mbt or ol a 6800/ 6802/ 6808

8M 089 Mot or ol a 6809/ 6809E

8N- 080 Nati onal Sem conductor NSC800

8R- 065 Rockwel | 6502, 6512 65C02/65C102, & 65C112

8Z- 080 Zil og 780, Z80A, Z80B, & Z80C

16M 680 Mbt or ol a 68000/ 68010

(See Section VI for further details.)
d. ROM Enul at or Modul e (RE-016)

The ROM Emul ator nodule enulates one to four Read-Only Menories
per pod, up to a total of 16 Kbytes of nenory, and is configurable for
2716, 2732, 2764, or 27128 PROVS. One or two pods may be used for a
total of 32 Kbytes of emulation nenory. The sinmulated ROM nmenory can be
upl oaded or downl oaded, in several popular data transfer formats, to or
from ot her equi pnent (such as conputers and PROM programers) via an RS-
232C port on the back panel. Menory is then displayed on the M.4100
screen and can be changed directly with front-panel key entries.

(See Section VIIl for further details.)
e. RS- 232C Conmuni cation Control Card (RS-232)

This circuit board is contained within the ROM Emul ator Modul e,
but may al so be purchased separately when the user w shes an interface
bet ween the M.4100 and ot her equi prent, such as a conputer or a printer.
Wth this board, the user may specify operating paraneters (baud rate,
format, handshakes, etc.) fromthe M4100 front panel.

f. Setup/ Data Menory Option (AB-032)

This option provides the M4100 with nonvolatile menory so that
machi ne setups and capture data are permanently stored (even while the
power is off) via an internally installed, electrically eraseable ROM
boar d.

g. Setup Menory Option (SM 080)

This option provides the M.4100 wi th nonvol atil e nmenory of machi ne
setups only. (See Itemf above.)

C SYSTEM SPEC! FI CATI ONS

Detai |l ed system specifications are given in Appendi x A
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D. FRONT- PANEL FUNCTI ONS (See Figure 1)
1. CONNECTOR RECEPTACLE (At botton of right side of panel) - For connecting
a selected pod to the M4100.

WARNI NG DO NOT' PLUG OR UNPLUG THE
PCD CONNECTOR VHI LE UNIT I'S PONERED UP.

(See Section 11.A for details of use.)

2. KEYBOARD AND CRT SCREEN

Al operating functions are controlled from the front-panel keyboard.
Al keys wll repeat if held down; use a quick and sure touch to avoid
unwant ed repeating.

a. START and STOP Keys -- To start and stop recording of data. (To
turn on the M.4100, use the POAER Switch (ON OFF) on the back panel.)

b. Hexadeci mal Keypad (on the right) -- To set and change recording
and di spl ay paraneters.

C. Four Arrow Keys -- To nove the cursor on setup screens, and to
scroll through the data on di splay screens.

d. Three "Dl SPLAY” Keys (TIM NG STATE, and DI SASM) -- To select the
dat a di spl ay node.

e. Twel ve "SETUP" Keys -- To access setup screens for specifying
paraneters for data recording and data di splay formatting.

f. CRT Screen -- To display data and to set up recording and displ ay
par anmet ers. Any setup screen may be accessed with only a single
keyst r oke. Changeable fields are reverse-videoed and the cursor

position blinks; the cursor automatically skips over nonchangeable
fields. (The CRT has a 5-inch green screen.)

To change any setup or operating paraneter, sinply position the cursor
into its field, then enter the desired paraneter via the keypad; the new
paranmeter (and any other value determined from it) wll be updated and
di spl ayed. (Actual update occurs when the screen or field is exited via the
setup keys or cursor.)

(See also Section IV.A 3, Mwving the Cursor and Scrolling.)
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E. BACK- PANEL FUNCTI ONS (see Figure 2)
1. POWER SW TCH ( ON/ OFF)
2. P1/ DATA | NTERFACE -- Connector receptacle for RS-232C interface with a
host conputer or other equipnent.
(See Section VIIl, ROM Emul ator Mddule, for details about use of this
i nterface.)
3. P2/ ROM EMULATOR -- Connector receptacle for ROM Enul at or Mdul e.
(See Section VIII for details about this nodul e.)
4. BRI GHTNESS ADJUSTI NG SCREW -- To vary the intensity of the CRT screen.

F. AUDI BLE WARNI NGS

1. ONE BEEP -- Warns that a wong key has been depressed (including trying

to nove the cursor past the limts of the field or screen), and has been
ignored by the system For exanple, depressing a nuneric key on a display
screen will usually produce one beep.

2. TWD BEEPS -- Signal that data has stopped being recorded, i.e., that the
trigger condition has occurred and the trigger delay has been satisfied.

3. THREE BEEPS -- Warn that setup entries are inconsistent, or that there
are pod status errors. The screen will display an explanatory error nessage,

such as "ALREADY STARTED' if the START key is depressed a second tine, "POD
CONNECTI ON ERROR* if the connection to the unit under test is wong, "NO DATA
RECORDED" if the STOP key is depressed before any data has been recorded, etc.

4. CONTINUQUS BEEPS -- Indicate that a wong key is being depressed
continuously and is repeating, or, at powerup, that a key is stuck.
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1. CONNECTI ON TO SYSTEM UNDER TEST



M_4100 Logic Anal yzer Operating Manual

External d ock
Clock Qualifier
G ounds (8)

Pr obe
Pr obe
Pr obe
Pr obe
Pr obe
Pr obe
Pr obe
Pr obe
Pr obe
Pr obe

OCO~NOOUITA~WNEO

Probe 10
Probe 11
Probe 12
Probe 13
Probe 14
Probe 15
Probe 16
Probe 17
Probe 18
Probe 19

Probe 20
Probe 21
Pr obe 22
Pr obe 23
Probe 24
Pr obe 25
Pr obe 26
Pr obe 27
Pr obe 28
Pr obe 29

Probe 30
Probe 31

Section 11

* (Optional disconnectible probes have yellow sl eeves at

these wires fromthe data probes when the probe tips have been

Figure 3
COLOR CODES OF PROBES FOR 32- CHANNEL LOGQ C POD

BODY: PLUNGER: W RE: CONNECTOR/

(tip) (cap) Pl N:
Red Red Red* P1B- 16
Bl ue Bl ue Bl ue* P1B- 14
Bl ack Bl ack Bl ack*
Bl ack G ey Bl ack P1B- 2
Bl ack G ey Br own P1B- 3
Bl ack G ey Red P1B- 5
Bl ack G ey O ange P1B- 6
Bl ack G ey Yel | ow P1B- 8
Bl ack G ey G een P1B- 9
Bl ack G ey Bl ue P1B- 11
Bl ack G ey Vi ol et P1B- 12
Bl ack G ey G ey P1A- 2
Bl ack G ey VWite P1A-3
Br own G ey Bl ack P1A- 4
Br own G ey Br own P1A-5
Br own G ey Red P1A- 6
Br own G ey O ange P1A-7
Br own G ey Yel | ow P1A-8
Br own G ey G een P1A-9
Br own G ey Bl ue P1A-10
Br own G ey Vi ol et P1A-11
Br own G ey G ey P1A- 12
Br own G ey VWite P1A-13
Red G ey Bl ack P1A- 15
Red G ey Br own P1A- 16
Red G ey Red P1A- 17
Red G ey O ange P1A-18
Red G ey Yel | ow P1A-19
Red G ey G een P1A- 20
Red G ey Bl ue P1A-21
Red G ey Vi ol et P1A- 22
Red G ey G ey P1A- 23
Red G ey VWite P1A- 24
O ange G ey Bl ack P1A- 25
O ange G ey Br own P1A- 26

-2

to distinguish

renoved.
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A CONNECTI ON VI A LCE C POD

WARNI NG DO NOT PLUG THE POD CONNECTOR | NTQ,
OR UNPLUG I T FROM THE FRONT- PANEL CONNECTOR
RECEPTACLE VWH LE THE M_4100 IS POAERED UP

NOTE: Connection procedures are the same for both the 32-Channel (Standard)
Logi ¢ Pod (LP-320) and the 4-Channel (ditch-Capture) Logic Pod (LP-040).

The 32-channel pod has 42 wires (16 on one probe set and 26 on the other probe
set), connectored and col or-coded as descri bed below. The 4-channel pod has 6
twisted wire pairs termnated in E-Z Hook test clips. Each signal |lead has a
resistor in the |l ead and adjacent to the signal clip to reduce reflection

Each probe has 3 parts: the tip (body), the cap (plunger), and the wire; each
part may be one of ten colors. Cock Probes have all three parts colored red;
Cock Qualifier Probes are all blue; the grounds are all black. Al remnaining
probes (32 for the 32-Channel Logic Pod, and 4 for the 4-Channel Logic Pod)
have grey caps.

For the 32-Channel Logic Pod, the probe color coding is shown in Figure 3 and
on the Logic Pod Col or Codes screen (accessed via the Special Functions screen
by depressing S. FUNC, then 11210; for the 4-Channel Logic Pod, the color
codes are shown in Sections Il1.A 2 below and Section V.B.1. The data probes
of the 32-Channel Logic Pod use the standard el ectronic color code, with the
tip being the nost significant digit and the wire being the |east significant.

The header pin assignments are shown bel ow, for the 32-Channel Logic Pod, P1B
is the 20-pin header for Probes 0-7, and P1A is the 26-pin header for Probes
8-31. Note that the nunmbering on the connector receptacle does not match that
on the mating connector. Al pin nunbers in this manual refer to the
connector receptacle. (The connector is housed within the pod.)

P1A (26 pins) P1B (20 pins)
for Probes 8-31 for Probes 0-7
PIN 25 | PIN | PIN 19 PIN |
* » E - o o - @ [ ] ] [ B ] L » » - s e ” w & [ 2 A
[ » * ['S [ L -» » 2 . L] L) L] . . ] . L [ e » q =
PIN 26 PIN 2 PIN 20 PIN 2
Figure 3

CONNECTOR RECEPTACLES ON END OF 32- CHANNEL LOGd C PCOD
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1. 32- CHANNEL LOGE C POD PROBES

The probe set with 16 wires is called the 8-Channel Probe Set; it
contains the Cock Probe, the Cdock Qualifier Probe, Probes 0-7 and six
grounds. (This group is equipped for high-speed recording.) The probe set
with 26 wires is called the 24-Channel Probe Set, and contains Probes 8-31 and
two grounds.

This pod contains a potentioneter and a switch for selecting either "Fixed" or
"Variabl e" voltage threshold. The "Fixed" position sets the voltage threshold
at TTL levels (1.4 V). The "Variable" position allows setting the voltage
threshold between -9 V and +9 V by turning the adjusting screw To measure
the voltage, use the reference line that is (internally) connected to Pin 19
on the pod's 20-pin connector, and use a high-inpedance neter. The inpedance
of this node is about 1 Kohm

Probe col or codes are shown in Figure 3.

2. 4- CHANNEL LOGE C POD PROBES

The 4-Channel (ditch-Capture) Logic Pod has six probes: four for data,
one for an external <clock, and one for <clock qualification. (d ock
qualification functions on this pod the same as it does on the 32-Channel
Logi ¢ Pod, LP-320). Each probe consists of two mcrohooks attached to a
length of tw sted-pair cable. The all-black hook in each pair is a ground
probe, and should be connected to a circuit ground local to the signal being
observed. The remai ning six hooks are col or coded as foll ows:

BODY (tip) PLUNGER ( cap)

External C ock Red Red
Clock Qualifier Bl ue Bl ue
Channel 0 G ey Bl ack
Channel 1 G ey Br own
Channel 2 G ey Red
Channel 3 G ey O ange

3. CONNECTI NG LOGd C POD TO SYSTEM UNDER TEST

To connect a logic pod to the circuit under test, insert the pod' s cable
connector plug into the connector receptacle on the front panel. Then connect
the desired nunber of probes (which corresponds to the nunber of selected
i nput channels) to the points on the circuit to be tested.

To sample data synchronously with an external clock, connect probes for the
clock and (optionally) the clock qualifier to the circuit. The input buffers
for clock, clock qualifier, and Data Channels 0-3 have been designed to be
very fast, and care nust be taken to minimze coupled noise.

WARNI NG THE CLOCK AND CLOCK QUALI FI ER W RES
SHOULD ALWAYS BE TW STED W TH A CONNECTED
GROUND LEAD. FOR OPERATI ON ABOVE 10 MHz,

THE LOWNER DATA CHANNELS SHOULD ALSO BE

TW STED W TH THE GROUND LEADS PROVI DED.
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B. CONNECTI ON VI A M CROPROCESSCOR PQODS

WARNI NG DO NOT PLUG THE POD CONNECTOR | NTQ,
OR UNPLUG I T FROM THE FRONT- PANEL CONNECTOR
RECEPTACLE WHI LE THE M_4100 IS PONERED UP.

To connect a mcroprocessor pod, insert its cable connector plug into the con-
nector receptacle on the front panel, then clip the probe to the m croproces-
sor; the brown wire on the colored ribbon cable connects to Pin 1 of the m-
croprocessor. Information obtained internally fromthis probe will be used by
the M_.4100 to determ ne sone of its setup paraneters.

For setup procedures, see Section Ill.H (D splay) Format Setup Screen. For
trigger configuration details and status codes, see Section VI, M croprocessor
Pods.

C. CONNECTI ON VI A STD BUS PQD (8P-080)

WARNI NG DO NOT PLUG THE POD CONNECTOR | NTQ,
OR UNPLUG I T FROM THE FRONT- PANEL CONNECTOR
RECEPTACLE VWHI LE THE UNIT | S PONERED UP.

The STD Bus Pod consists of a circuit board and a cable for connection to the
M_4100.

To connect the STD Bus Pod, attach its cable connector plug to the connector
receptacle on the front panel; then insert the circuit card into an unused
slot in the STD bus backplane of the unit under test, or install it as an
extender between the bus and a card on the bus.

For operating details, see Section VII, STD Bus Pod.

D. ROM EMULATCOR MODULE (RE-016) CONNECTI ON

WARNI NG DO NOT CONNECT OR DI SCONNECT THE ROM
EMULATOR MODULE WHI LE THE M_4100 IS PONERED UP.

To connect the ROM Emul ator Mdule, insert the nodule's cable connector into
t he P2/ ROM EMULATOR connector receptacle on the back panel. Then connect the
proper DIP plug directly between the ROM sockets of the system under test and
t he ROM Enul at or pod.

For operating details, see Section VIIlI, ROM Emul at or Mdul e
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( bl ank)
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[11. DI SPLAY AND SETUP OF OPERATI NG PARAMETERS
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A GENERAL | NFORMATI ON RE ALL SETUP AND DI SPLAY SCREENS

To access the M4100 for operation, use the front-panel setup keys: STATUS,
CLOCK, CONFIG TRIG SEQ DELAY, and FORNAT. Each of these keys calls up a
CRT screen offering paraneter selections and/or setup information. Changeable
fields on the CRT display are reverse-videoed and the cursor position blinks;
the cursor automatically skips over nonchangeable fields.

Each screen contains conplete pronpting information about how to set up each
paraneter, including exactly what the preset options are, the specific hexade-
cimal key designated to sel ect each option, and the allowabl e ranges of param
eter values. Also, the system protects against nbst wong entries and sel ec-
tions by not accepting them and beeping to warn the user

As soon as a paraneter has been set, any other paraneter dependent upon it is
updat ed and di spl ayed, usually imediately. (I n some cases, a dependent param
eter is not updated until the cursor has left the field of the paraneter being
changed.)

To select or change any setup (operating) or display paraneter, nove the cur-
sor to the paraneter's field, which will cause it to blink, indicating its
readi ness to be set up. Each paraneter may then be set in one of two ways:
either there is a limted nunber (usually 2 or 3) of preset options which may
be selected by the user, or the actual value of the paraneter (usually nu-
meric) may be entered by the user. Both operations are perforned directly via
the keys on the hexadeci mal keypad, which contains a key for each digit from
0-9, a key for each letter fromA-F, a CLEAR key, and an "X' key. (See Figure
1.)

VWile, the M4100 is recording, a blinking "ACTIVE' nessage is displayed in
the upper right of the six setup screens; during this time, setup paraneters
may be viewed on each screen, but not changed. Recording must be stopped (by
depressing - STOP) before any setup paraneter may be changed.
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B. (SYSTEM STATUS SETUP SCREEN (VI A "STATUS' KEY) (See Figure 4)

The (System) Status screen acts as a base of operations for the M4100 user.
It is a passive screen which only presents information, as conpared with the
six setup screens (C ock, Configuration, Trigger, Sequence, Delay and Format),
whi ch not only present information but also are interactive screens via which
t he user can sel ect and change operating paraneters.

The (System) Status screen gives an overall view of the six setup screens by
showi ng how the M.4100 is currently set up, i.e., what major paranmeters have
been selected (or defaulted to) on each of the setup screens. It is often
nore useful to view all these major paraneters at once on this display, rather
than to view thema few at a tine as they are shown on each individual setup
screen.

However, the user will want to nove to the individual setup screens to view
the setup paraneters in greater detail, and the user nust nove to these other
screens to select and change the setup paraneters. An asterisk preceding a
Status screen | abel denotes a key which accesses such a setup screen.

| To view overall major system paranmeters on the (Systen) Status setup screen,
| depress the STATUS key on the front panel.

To view system paraneters in greater detail than is shown on the (Systen) Sta-
tus setup screen, to set up the M. 4100 for initial operation, and/or to change
any detail ed system paraneters while using the M.4100, use the follow ng setup
keys on the front panel:

CLOCK Recordi ng/ sanpling rate
and cl ock qualification

CONFI G Recor di ng wi dt h/ nunber

(Confi guration) of channel s and data
qualification

TRI G (Trigger) Triggering condition,

SEQ (Trigger Sequence) whi ch stops the recording

DELAY (Trigger Del ay) process

FORNMAT Dat a di spl ay format

(or use default format)

Refer to Figure 4, (System Status Setup Screen, for an exanple of how one
particul ar set of selections will be displayed.

Rev. 8-25-88
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Figure 4
(SYSTEM) STATUS SETUP SCREEN

STATUS HB ¢ 1983, ARIUM Corp.

#CLOCK ®CONFIGURATION
Source : External Width : 32 Dbits
Sense : rising Data Qual: off
Qual s always

¥DELAY : 00150 Clocks
*SEQUENCE: A then B then (C without D)

*TRIGGER: *FORMAT POD: 8085

BIN STS ADR DAT
A: XXXX XXXX 003Cc XX
B: XXXX XXXX 009C XX
C: XXXX XXXX 009F XX
D: XXXX XXXX 00A0 XX

\- J

NOTE: An asterisk preceding a Status screen | abel denotes a key which accesses
that particul ar paraneter

Foll owi ng are the system paraneters as they are displayed on the (Systenm Sta-
tus screen and the selections for each paranmeter available to the user
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1. CLOCK

Sour ce
Sense:

Qual
(d ock qual -
ification):

Sour ce
Peri od:

2. CONFI GURATI ON

W dt h:
Dat a Qual

W dt h:
Dat a Qual
Recor d:

Cccur. of:

W dt h:
Data Qual :
Enabl e:

Di sabl e:

3. (TRI GGER) DELAY:

4. (TR GGER)
SEQUENCE:

Di spl ays the sequence from the 19 possible shown in Figure 8,

Sequence setup screen,

5. TRI GGER:

Di spl ays the selected trigger

defaul t

an Intel

(State) display format.
ger words A and B are set
pod is attached.

Section Il -6

Ext er na
Ri sing or Falling (Edge)
Al ways, Low or High
--OR--
I nt er nal
(4-digit numeric value and units)

32, 16, 8, or 4 bits
O f

--OR--

32, 16, 8, or 4 bits

nly or Al but

None or (Trigger words)
--0OR- -

32, 16, 8, or 4 bits

State

None or (Trigger words)
None or (Trigger words)

O ocks (5-digit value) (Default = 00000)

Tri gger

or "User-def. seq.", as shown in Figure 9

Ar XXXX 0011 0100 XX
B: XXXX 0011 0200 XX
C XXXX XXXX XXXX XX
D: XXXX XXXX XXXX XX

words in nunber base and the sel ected or

Default is all "Xs". In this exanple, trig-

to match "fetches" at addresses 0Ol OOH and 0200H if
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6. FORNAT: Pod: (node)

Most pods have nore than one node, in which case the fl, f2, f3, or f4
key is used to select the particular node via the (Display) Format setup
screen; e.g., the fl key would select the 8085 node of the 8I-080 m croproces-
sor pod.
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C. CLOCK SETUP SCREEN (VI A "CLOCK" KEY) (See Figure 5)

Figure 5
CLOCK SETUP SCREEN

4 )

CLOCK

SOURCE (O=internal, i=zexternal): External

INTERNAL:

Clock period (10 ns - 200 ms): 0010 nsec
(f1z=nsec, f2=usec, f3=zmsec)

Clock rate

Record time

12.5 MHz
80.0 usecs

LT I Y

EXTERNAL:
Clock edge (0=fall,l=rise) : rising
Qualifier valid : always

(0=low, 1=high, 2=always)

- J

To access the O ock setup screen, depress the CLOCK key. This screen dis-
pl ays the internal and external clocking paraneters and is used to select and
change specific paraneters.

1. SELECTI NG CLOCK SOURCE

An internal clock is used when analyzing problems related to |ogic,
hardware, and tim ng, and when neasuring tinme. An external clock is used for
anal yzi ng bus probl ens and software, and occurrences synchronous to the user's
system External clock rates may not exceed 70 MHz (4-bit node). (For rate
l[imts in other nodes, see the table in Section I11.D.|.)

To select (clock) Source, nmove the cursor to the field | abeled "Source", then
select either "Internal” by depressing the 0 key on the keypad, or "External™
by depressing the 1 key on the keypad. An internal clock uses tine periods
measured i n nanoseconds (nsec), mcroseconds (usec), or mlliseconds (nsec).

2. USI NG AN | NTERNAL CLOCK

To set the clock period (from 10 nsec to 200 nsec), nove the cursor to
the first field to the right of "Clock period" and enter the desired value via
t he hexadeci mal keypad; then nove the cursor to the second field and sel ect
one of the three preset options for units by depressing fl (nsec), f2 (usec),
or f3 (msec). The corresponding clock (recording) rate, or frequency, and
record time will be automatically displayed as soon as the cursor |eaves the
Cl ock Period nunerical field.

Not every frequency is available; when an unavail able selection is made, the
cl osest avail able clock frequency is used.
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3. USI NG AN EXTERNAL CLOCK

The clock detection circuitry of both the LP-320 and the LP-040 is very
hi gh speed. To avoid extra clocks due to stray pickup, a connected ground
| ead should always be twisted with the clock | ead. (The LP-040 leads are
twisted pairs, but the LP-320 leads are not.) Failure to twist a connected
ground lead with the clock lead is likely to produce extra ("double") clock-
ing; if these clocks occur at a period of less than the mninmum the logic
anal yzer may function incorrectly.

Because of the M4100's internal configuration, a mninmm of 17 clocks nust
occur after the trigger condition for correct operation. These 17 clocks are
automatically conpensated for in all displays; the user need not be concerned
about them unless the external clock stops within 17 clocks after the trigger
condi ti on.

a. O ock Edge

To select the Cock Edge (the edge of the clock at which data is to be
sanpl ed), depress the 0 key for "Falling" or the 1 key for "Rising".
"Fall-ing" nmeans that the data is sanpled on the high-voltage-to-Iow
voltage tran-sition of the external clock input, as it crosses the
threshold voltage; "Rising" neans that data is sanpled on the upward
transition.

b. Clock Qualifier

To select the clock qualifier, depress O (Low), 1 (Hi gh), or 2 (Al -ways)
on the keypad. "Low' neans that the clock qualifier is valid only when
the qualifier input is low "H gh" neans that it is valid only when the
input is high; and "Al ways" neans that it is always valid. ( Ext ernal
cl ocks are recogni zed only when the qualifier is valid.)

NOTE: The clock qualifier has no effect with an internal clock, and
cannot be used with mcroprocessor pods.
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D. CONFI GURATI ON SETUP SCREEN (VI A "CONFI G' KEY) (See Figure 6)

Figure 6
CONFI GURATI ON SETUP SCREEN

RECORD WIDTH (4,8,16,32) : 32 bits
RECORD DEPTH : 1000 words

DATA QUALIFICATION TYPE
(O=off, l1=comb., 2=state) : comb
COMBINATIONAL QUALIFICATION
Record (O=zonly, 1sall but) : _only
QOccurrences of : C+D
STATE QUALIFICATION
Reenable record on occur. of: none
Disable record on occur. of : none

(Type A, B, C or D to alternately
include/exclude a trigger word)

N J

To access the Configuration setup screen, depress the CONFI G key.

1. RECORD W DTH

To select Record Wdth, nove the cursor to the field |abeled "Record
Wdt h" and enter the nunber of bits (channels) (4, 8, 16, or 32) via the key-
pad. (I'f any other value is entered, it will not be accepted, and the next
hi ghest of these four values will be displayed.) The record (word) depth
avail able nmenmory) will then be automatically displayed. (A wider word has
| ess depth; e.g., 8000 sanples per channel will be recorded in the 4-channel
node, and 1000 sanpl es per channel in the 32-channel node.)

The maxi mum cl ock rate (speed) for each record width varies from 100 Mz (for
4-bit) to 12.5 Mz (for 32-bit). The following chart shows the rel ationships
bet ween record wi dth, clock rate (speed), and record depth.

Maxi mum
Record Wdth O ock Speed Record Dept h
4 bits (int. clock) 100 MHz 8000 sanpl es/ wor ds
4 bits (ext. clock) 70 MHz 8000 sanpl es/ wor ds
8 bits 50 MHz 4000 sanpl es/wor ds
16 bits 25 MHz 2000 sanpl es/ wor ds

32 bits 12.5 Mtz 1000 sanpl es/ words
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2. DATA QUALI FI CATION (in the 32-channel/bit node only)

Data qualification is used to record only desired pieces of data to con-
serve nenory and to make problem areas nore visible. It permts determnation
on an individual (conbinational) or sequential (state) basis as to whether or
not any given word (data sanple) will be recorded; it is available in 32-chan-
nel node only. Note that data qualification does not affect recognition of
trigger words, but does affect the trigger delay; i.e., a word included in the
trigger sequence will be recognized regardl ess of whether or not data qualifi-
cation allows it to be recorded, but only qualified words are counted in the
trigger del ay.

To select the type of Data Qualification, enter a 0 (Of), 1 (Conbinational),
or 2 (State) on the keypad.

To select the trigger words to be used as data qualifiers, use the A-D keys.
VWen nore than one word is entered, the display will automatically show a "+"
bet ween words, neaning "or". Each A-D key toggles on/off when depressed re-
peat edly, causing the character to alternately appear and di sappear

a. Combi national Data Qualification

To select a conbinational data qualifier, depress 0 (Only) or 1 (A
but) in the field |abeled "Record", then enter A, B, C and/or D in the "Cc-
currence of" field to indicate the trigger words upon which the sel ected qua-
lifier will act. Al four trigger words (A-D) may be used. (Setting of trig-
ger words is described in Section IIl.E.)

For exanple, to record only programfetches in the area of 0l 00H to 02FFH when
using a mcroprocessor pod, proceed as follows. First set Trigger Wrd Cto
fetches with the Address field 01XX and the Data field XX. Set Trigger Wrd D
simlarly, with 02XX in the Address field. Set Data Qualification Type to
"conmb"; then under Conbinational Qualification set "Record" to "only" and set
"Qccurrences of" to "C+D'. (This setup is depicted in Figure 6.)

b. State Data Qualification

To select a state data qualifier, enter the selected trigger conditions
upon which recording will be enabled/or disabled in the appropriate fields.
Recordi ng al ways begi ns enabl ed when the START key is depressed. Only one or
two trigger words per field may be used; although the field is |arge enough to
enter three or four words, the logic analyzer will not start recording data if
nore than two have been entered.

NOTE: When state data qualification is being used, trigger word "D' is not
avai l abl e for trigger sequence and, if either field ("Reenable..." or "Di sab-
le...") contains two words, then trigger word "C' is also unavailable for
trigger sequence. (It is convenient to use "C+D' for data qualification, so
as to leave A and B open for triggering.)

For exanple, with state qualification, to record everything fromthe tine an
instruction is fetched at 3F27H until an instruction is fetched at 4010H, set
trigger words C and D to fetches at those |ocations, respectively, enable
state qualification, and then set "Reenable...” to C and "Disable...” to D
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E. TRI GGER SETUP SCREEN (VIA "TRIG' KEY) (See Figure 7)

Figure 7
TRI GGER SETUP SCREEN

4 TRIGGER 4‘\

BIN STS ADR DAT
A: XXXX XXXX 003C XX
XXXX XXXX 0000000000111100 XXXXXXXX

B: XXXX XXXX 009C XX
XXXX XXXX 0000000010011100 XXXXXXXX

C: XXXX XXXX QO9F XX
XXXX XXXX 0000000010011111 XXXXXXXX

D: XXXX XXXX 00A0Q XX
XXXX XXXX 0000000010100000 XXXXXXXX

SEQUENCE: A

STS: FETCH=0011 MRD=0010  MWR=0001

HLDA=1XXX INTA=0111 IORD=0110 IOWR=0101

o )

To access the Trigger setup screen, depress the TRIG key. The TRIG key calls
UP the Trigger setup screen with which four trigger words (events), | abeled
"A', "B", "C', and "D', are displayed and defined. On the display, there are
two lines for each trigger word. The word appears in the nunber base sel ected
(via the State portion of the Display Format screen)-- binary, octal, decimal
or hexadeci mal (but not ASCI1)--on the upper line, and in binary on the | ower
line. (Wen specifying the nunber base via the Display Format screen, use the
State fields.) For the user's convenience, the trigger sequence is also dis-
pl ayed, in a format identical to the State format.

Fields are displayed fromleft to right, in ascending nunerical order (using
the nunerals labeling the fields on the Format screen); "off" fields are not
di splayed. All nunbers are displayed with the least significant digit at the
right of the field; for exanple, in a binary field of Probes 3-0, Bit 0 is at
the right of the field.
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To define a trigger word, nove the cursor to either line and use the keypad to
enter the appropriate value; the corresponding value on the other line will be
automatically displayed. To change any character in a trigger word, just nove
the cursor to that character and enter the new character on the keypad.

Wth a logic pod, the default nunber base for the upper line is binary, and is
so | abeled on the screen. Wth mcroprocessor and bus pods, the default num
ber base is hex for many fields, but is determned by the particular pod and
its requirenents. M croprocessor pods also label fields as "STS' (status
bits), "ADR' (address), and "DAT" (data).

An attenpt to enter a digit which is too large for the selected nunber base
will be rejected, and will cause the unit to beep once as an error warning
In deci mal nunber base, as further protection against entering unacceptable
val ues, the M.4100 will truncate the upper bits of a value that is larger than
all owed; e.g., in decinmal nunber base, if "18" is entered in a 4-bit field, as
soon as the cursor |eaves the field, the lower 4 bits are used, |leaving a "2"
an accept abl e val ue.

To change the nunber base from the default or previously set base, use the
Di spl ay Format screen via the FORMAT key. (See Section 1I1.H) To indicate a
"Don't Care" when entering a trigger word on either |line, depress "X' on the
keypad. Any resulting indeterm nate character on the upper line will be disp-
layed as a "?". In decimal nunber base, a "Don't Care" may not be entered for
an individual digit because of the binary nature of the unit.

The bottomtwo lines of this screen may contain status code pronpts (infornma-
tion about the status fields). The presence of such informati on depends upon
whi ch m croprocessor pod is being used and whether the appropriate di sassem
bl er has been installed. Possible status code pronpts are:

Pr ompt St at us Code
FETCH Fet ch

MRD Menory Read

MAR Menory Wite

| NTA Interrupt Acknow edgmnent
| ORD |/ O Read

| OAR I/OWite

(For further status code details, see Section VI, M croprocessor Pods.)

Figure 7 shows four trigger words defined to be matched with any type of
access (Fetch, Read, Wite, etc.) to one of four addresses. In all four cases
shown, the trigger condition is satisfied no matter what data is transferred
during that cycle (Data XX).
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F. TRI GGER SEQUENCE SETUP SCREEN (VI A "SEQ' KEY) (See Figure 8)

Figure 8
TRI GGER SEQUENCE SETUP SCREEN

a )

TRIGGER SEQUENCE: ('+' means ‘or')
A then B then (C without D)

7: A then B then C 0: A

8: (A+B) then (C+D) 1s A+B

9: (A+B+C) then D 23 A+B+C
A: A then (B+C+D) -3: A+B+C+D
B: (A+B) thenb C then D 4: A then B

C: A then (B+C) then D 5: (A+B) then C
D: A then B then (C+D) 6: A then (B+C)
E: A then B then C then D

F: A then (B without C)

f1: A then B then (C without D)

f2: (A+B) then (C without D)

f3: A then (B without C) then D

fi: User-defined sequence

\_ J

To access the Trigger Sequence setup screen, depress the SEQ key. The trigger

sequence defines the trigger condition which will stop the recording of data
after the selected trigger delay. |If the delay is zero, recording stops ime-
di ately upon occurrence of the trigger condition. (See Section IIl.G Trigger

Del ay, and Figure 10).

A trigger sequence condition is formed by various conbi nati ons or sequences of
the selected trigger words (events), up to four words (labeled A, B, C, and D)
and four levels. (Trigger words are defined via the Trigger setup screen; see
Section II1.E and Figure 7).

The Trigger Sequence setup screen is used to select (and to change the sel ec-
tion of) any of the 19 predefined trigger sequences, and to access (via the f4
key) the User-Defined Sequence setup screen (see Section Ill.F. 2, bel ow).
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1. PREDEFI NED TRI GGER SEQUENCES ( See Figure 8)

The Trigger Sequence setup screen displays the 19 predefined trigger se-
guences, along with the correspondi ng keypad entries for selecting them

To select or change a predefined trigger sequence, depress the key which
corresponds to the selected sequence; it will then be displayed on the second
line of the screen, and may be changed via the keypad. The default is Sel ec-
tion "0", predefined as "A"

O her selections include conbinations or sequences of trigger words (events)
to make up the trigger condition. For exanple, the sequence designated "7"
("Athen Bthen C') will cause recording to continue until trigger word "A" is
encountered, then until trigger word "B" is encountered, then until trigger
word "C' is encountered. At this point, the entire trigger condition has been
satisfied, and the delay will begin. (Recording will stop immediately if the
delay is zero.)

Sequence fl ("A then B then (C without D)" is identical to Sequence 7, except
that, if "D' is encountered after "B" but before "C', then the M4100 will
begin again to search for "A". This sequence can be very useful when it is
desired to trigger only when one event occurs inmediately after another. To
do this, use a sequence such as the fl sequence, with "D' containing all
"Don't Cares"; in this case, "B" and "C' wll have to occur with no other
cycles in between to satisfy the trigger condition

Only in the 32-channel operation are all 19 trigger sequences (including the
user -defi ned sequence) available , as shown in the table bel ow.

Avai | abl e
Recordi ng Wdt h Tri gger Sequences
4 channel s 0, 1, 2, and 3
8 channel s 0, 1, 2, and 3
16 channel s 0, 1, 4, and f4*
32 channel s Al (including

user - def i ned)

* User-defi ned sequences
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2. USER- DEFI NED TRI GGER SEQUENCE (See Figure 9)

Figure 9
USER- DEFI NED SEQUENCE SETUP SCREEN

4 )

USER-DEFINED SEQUENCE: (Press f4 for menu)

01 of A+B without cH*
then 03 of D without A+B

01=Total counts (must not exceed 13)
A-D include/not(¥*)/exclude trigger words
'A%' means nonoccurrence of word A
CLEAR excludes all words (disables)
f1/f2 add/remove sequence levels
f3 sets 'AND'(&)/'OR'(+) of trigger words

\ /

To access the User-Defined Sequence setup screen for selecting or changing the
user-defined trigger sequence, depress the f4 key (while viewing the Trigger
Sequence setup screen). This brings up a new screen ("User-Defined Sequence")
and presents a conplex sequence format with one to four |evels. Each | evel
di splays three fields: a 2-digit field for nunmber of counts for that |evel, an
11-character field for a trigger word conbination, and a second 11-character
field for a "without" trigger word conbi nation.

VWhen recording, the M4100 waits at each level until that condition has been

satisfied, then proceeds to the next level. Wen the |ast |evel has been sa-
tisfied, the trigger condition is satisfied. |If the entered count for a |evel
is more than 1, then that |evel nust be satisfied that nunmber of tinmes before
the M.4100 proceeds to the next level. |If the "without" condition is encoun-

tered at a level, then the whol e sequence starts over at the first |evel.

This screen's default format displays only the first trigger sequence |evel.
To add a trigger sequence |level, depress fl; to renove the |owest |evel, de-
press f2.

To enter the nunber of counts for each level, enter the value via the keypad.
Up to 13 total counts (anong all 4 levels) are allowed. For exanple, if a
total of 9 counts has been entered into the first three levels, then no nore
than 4 counts may be entered into the fourth level. After entry of the nunber
of counts for a level, the new total nunber of counts is displayed as soon as
the cursor is noved. Any |level whose count is greater than 13 will be limted
to 13 if its count field is exited. |If the new total nunber of counts exceeds
13, any attenpt to | eave the screen causes the M.4100 to beep 3 tines, flashes
the "must not exceed 11" nessage, and does not allow | eaving the screen
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To enter the trigger word conbi nations for each |l evel, use the keypad to enter
the desired conbination of available trigger wrds ("A", "B', "C', and "D').
To include a trigger word in a sequence |evel, depress the appropriate key one
time. (Take care to depress the key quickly and surely; do not linger on the
key, or it will repeat and change the entry.) If a word has already been
entered in the field, the new word will be entered as an "or" word (shown as
"+") or an "and" word (shown as "&"), depending upon the node. For exanple,
in the "or" node if "A" is already in the field, depressing the B key wll
enter "+B", and the field will show "A+B", neaning "A or B".

To change an entered trigger word to a "not" condition, depress the same key a
second time (with the cursor in the appropriate field), and the display wll
place a "*" ("not") on its right. Eg., if "A+B" is already in the field,
depressing the B key will add an asterisk to the "B", and the field will show
"A+B*", meaning "A or not B".

To exclude an entered trigger word, depress the sanme key a third tine and the
word (and its attached asterisk) wll disappear from the field display. | f
the word was not a negative (i.e., had no asterisk) the key nust be depressed
twice toggling through the negative condition to get to the excluded one.
Depressing the same key a fourth time will toggle back to include the trigger
word, etc., repeating the pattern of inclusion/negation/exclusion endlessly.

To change (all of) the "+" ("or") characters in the trigger word to "&",
("and"), depress the f3 key; depressing f3 again toggles all the "&" charac-
ters back to "+" characters, in another repeating pattern.

To exclude (erase) an entire trigger word sequence from a field, depress
CLEAR, and the display will show "(disabled)"” in the field.

To return to the Trigger Sequence setup screen, depress the f4 key, which
toggl es the display back and forth between the Trigger Sequence and the User-
Def i ned Sequence setup screens.

NOTE: When setting a user-defined sequence, be sure to exit from the User-De-
fined Sequence setup screen directly to any screen except the Trigger Sequence
setup screen. Exiting fromthe User-Defined Sequence setup screen directly to
the Trigger Sequence setup screen will reset the Trigger Sequence to its de-
fault condition (Sequence 0, which is "A"); the user-defined sequence will be
renenbered, but will not be used to trigger the analyzer.

To collect data without the possibility of a trigger condition stopping the
recording of data (i.e., to collect data indefinitely until the STOP key is
depressed), set the user-defined trigger sequence to exclude all trigger words
by entering "01" as the nunber of counts, then depressing CLEAR to enter "dis-
abled" in both trigger word fields. The display will then show "01 of (dis-
abl ed) without (di.sabled) ". (This works in the 32- and 16-channel nodes.)
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G TRI GGER DELAY SETUP SCREEN (VI A "DELAY" KEY) (See Figure 10)

To access the Trigger Del ay setup screen, depress the DELAY key.

To delay the stopping of recording ("storage") of data past the occurrence of
the trigger condition, use the keypad to enter (in the top field) the nunber
of qualified clocks after the trigger condition occurrence at which recording
(storage) should stop. This top-field value is the "trigger del ay".

O, to begin recording at a selected nunber of clocks after or before the
trigger condition occurrence, enter that nunber of clocks in the second field,
then select "A" (after) or "B" (before) in the third field. (A sufficiently
long trigger delay will place the entire recording interval after the trigger
condition.)

Only one of the two clock-nunber fields need to be entered; the corresponding
nunber in the other nunber field will be automatically displayed. (The differ-
ence between these two nunbers is the record depth.) The delay period in-
cludes only clock-qualified and data-qualified cl ocks.

NOTE: Because of the M4100's internal configuration, a mnimm of 17 cl ocks
must occur after the trigger condition for correct operation. These 17 cl ocks
are automatically accounted for in all displays; the user need not be con-
cerned about them unless the external clock stops within 17 clocks of the
trigger event. Only two clocks are required if the STOP key is depressed (Rev
H software and | ater only).

NOTE: Entering a nunmber in the second field is only an alternate neans of set-
ting the trigger delay (the delay fromthe trigger event until stopping of the
recording process). Trigger delay forces a nunber of data words to be stored

after the trigger event. It cannot, however, guarantee the nunber of words
before the trigger event. For exanple, if delay is set to 200, but the trig-
ger condition is satisfied on the tenth clock, then there will be only ten

data words prior to the trigger

Sonetimes this makes it difficult to capture the beginning of a software |oop
This can be overcone by triggering on a second occurrence of a particular
event. For exanple, trigger words "A" and "B" could be set to the sane thing
and a sequence of "A then B" set into the nmachine. Alternatively, a user-de-
fined sequence of 13 occurrences of A would cause a mnimm of 12 full copies
of the loop to be captured prior to the trigger
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Figure 10

TRI GGER DELAY SETUP SCREEN

Section 111

In
In
In
In

(A=after"

kobit
8-bit
16-bit
32-bit

TRIGGER DELAY

B=before)

mode, DELAY is
mode, DELAY is
mode, DELAY is
mode, DELAY is

oow e

multiple
multiple
multiple
multiple

Storage will stop 00150 clocks after the
trigger event.

Storage will begin up to 00849 clocks
before the trigger event.

of 40
of 20
of 10
of 5

~
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H. DI SPLAY FORVAT SETUP SCREEN VI A "FORVAT" KEY (Figure 11)

To access the Display Format setup screen, depress the FORVAT key. Thi s
screen is used to view and select formats (bit groupings and nunmber base) for
di splaying data on the Timng, State, D sassenbly, and Trigger screens. (The
Trigger setup screen uses the same format setup as does the State display
screen, and so does not appear separately defined on this Format screen.)
Data may be displayed in any of several nunber bases: binary, octal, decimal
hexadeci mal, or (except for the Trigger screen) equivalent ASCI1 values. Data
may be reformatted or redisplayed in any of the display nodes wthout
recapture (re-recording); this is especially convenient for displays in which
a different base or bit grouping is needed.

Figure 11
DI SPLAY FORMAT SETUP SCREEN

(ri DISPLAY FORMAT N

TIMING:
Line 1 2 3 4 5 6 7 8 9101112
Probe 28 29 30 31 XX XX XX XX XX XX XX XX

STATE: STS ADR DAT
Field 1 2 3 y 5 6 7 8
Base BIN BIN HEX HEX OFF OFF OFF OFF

High Probe 31 27 23 07 00 00 00 00
Low Probe 28 2§ 08 00 00 00 00 00
Data Sense NON NON NON NON NON NON NON NON
Bases: A=ASC B=BIN C=0CT D=DEC E=HEX F=OFF
Senses: 0=NON (non-inverted), 1=INV

POD MODE (also sets defaults): 8085
\‘ f1= 8085 £2=8035/9 £3=8031/2 y

1. FORVMAT FOR TI M NG DI SPLAY MODE (See Figure 11)

On the Display Format setup screen, the timng display assignnents
appear at the top, with up to 12 timng lines identified. Each field from
(left to right) corresponds to a timng display position (fromtop to bottom
on the timng screen. The sane probe may be displayed on nore than one |ine,
and blank ("XX') lines may be used for spacing.

To define or change a timng line, enter the probe nunmber via the keypad.

(When a probe nunber is defined, its timng line will be automatically dis-
pl ayed on the Timng display screen; when a probe nunber is changed, the |line
will be automatically relabeled.) For exanple, to display Probes 0-3 on the

timng display, set the first four fields on the format screen to 0, 1, 2, and
3, respectively.

To disable display of a line, depress the "X' key, and "XX'" will be displayed
in the Probe field. (This will also automatically blank out that |line on the
TI M NG di spl ay screen.)
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2. FORVAT FOR STATE DI SPLAY MCDE (See Figure 11)

The state display format paraneters appear in the mddle of the Display
Format setup screen. There are positions for describing eight fields which
will correspond to up to eight fields (colums) on the state and timng
screens. The defined fields will appear left to right in ascending nunerical
order on the state and trigger screens. Al fields are displayed with the
| east significant digit on the right. For exanple, in binary fields, Bit 0 is
in the rightnost position.

For each of 8 fields of data, there are 4 selections: (nunber) Base, Hi gh
Probe, Low Probe and Data Sense. |If the unit is connected to a m croproces-
sor, Fields 2, 3, and 4 are typically | abeled "STS' (Status), "ADR' (Address),
and "DAT" (Data), respectively. "ADR' and "DAT" are set to "Hex" for the hex-
adeci mal display on the State screen.

Data may be displayed in nore than one field, and fields may overlap. Fields
may be of any width, up to the limt of the nunber of probes or of space on
the CRT display. Each field may contain a maxi num of 22 bits.

To sel ect nunber Base, use the keypad to enter "A" (ASCIl), "B" (Binary), "C
(Cctal), "D' (Decimal), "E' (Hexadecimal), or "F' (Of, which disables the
field). (This will automatically change the data line for this field on the
State display screen and on the Trigger setup screen.)

To enter Probe Range for each field, use the keypad to enter the high probe
nunber and the | ow probe nunber, inclusive. The probe nunbers included in the
field will be consecutive, and the high probe nunber nust not be less than the
| ow probe nunmber. These probe nunbers (on the logic pods) refer to the input
data channel nunbers.

To select Data Sense, use the keypad to enter "0" (Noninverted) or ("1" (In-
verted). Any field may be inverted. Inverted fields will display the 1's
conpl ement of the data in the sel ected nunber base. |nversion does not affect
the Timng display, and there is no provision for inverting timng |ines.
I nversi on does affect the values on the Trigger display screen.

(The Tim ng and State displays may conprise entirely different conbinations of
pr obes.)

3. DI SPLAY FORMAT FOR DI SASSEMBLY (VI A M CROPROCESSOR PQDS)
AND OTHER MODES (See Figures 11 and 12)

At the bottomof the Display Format screen is the pod node choi ce, which
sets default paraneters according to the type of pod, including the D sas-
senbly display node, which allows decoding of mnicroprocessor instructions
("reverse assenbly").

To select a particular pod nbde, cursor to the bottom field and depress the
appropriate key (fl, f2, f3, or f4), according to the pronpt displayed on the
bottom | i ne.

(See Figure 12 for currently avail abl e pod nodes.)
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Figure 12
POD MCDE DESI GNATI ONS

Pod
Cat al og Desi ghati on
Nunber of node Supports
81 - 080 8031/ 2 8031, 8032
8035/ 9 8035, 8039, 8040
8085 8085
8M 080 6800 6800
6802/ 8 6802, 6808
8M 089 6809 6809
6809E 6809E
8R- 065 6502 6502
6512 6512
65C112 65C112
65CX02 65C02, 65C102
8Z- 080 Z80 Z80, Z80A, Z80B, Z80C
Z80REF Z80, Z80A, Z80B, Z80C
(all with refresh recorded)
8P- 080 STDBUS STD bus bus control s
STDI NT STD bus interrupt controls
STD24B STD bus with 24-bit
addr essi ng
LP-032 LOd 4 4- channel operation
LOd C8 8- channel operation
LOGC16 16- channel operation
LOGC32 32-channel operation
LP- 040 Gl TCH Wth glitch capture

NOGLCH Wthout glitch capture

-22
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l. SPECI AL FUNCTI ONS SETUP SCREEN (VIA "S. FUNC' KEY) (See Figure 13)

The M.4100 provides for up to 15 special functions (labeled "1" through "F"),
of which sonme are standard and sone are optional. To access the Special Func-
tions setup screen and display a listing of the special functions, depress the
S. FUNC key. Then, to select a particular special function, use the keypad to
depress the hexadeci mal character which corresponds to the function desired.

There are two standard special functions which are installed on all wunits:
Mai nfrane Self-test (accessed by depressing the 1 key) and Logic Pod Col or
Codes (accessed via the 2 key). Oher special functions are optional; if any
has been installed on a unit, it will be listed by description on the Speci al
Functions screen. Any optional special functions which are not installed on a
unit will be listed on this screen as "Not installed"

The Special Functions setup screen will show some or all of the follow ng
screens, depending upon which options are installed in the MA4100. In the
exanpl e below, the MA4100 has both an RE-016 ROM Emul ator Mbddul e (Speci al
Functions 3-6) and the AB-032 Setup/Data Menory Option (Special Functions 7-B)
i nstall ed.

Figure 13
SPECI AL FUNCTI ONS

Special Functions: (press 1-F to invoke) )
1: Mainframe Self-test

Logic Pod Color Codes
RS232C Port Configuration
ROM Emulator Transfers

ROM Emulator Configuration
ROM Emulator Editor

Setup Storage

B Memory Storage

Compare

Search

Edit B Memory

Not installed

Not installed

Not installed

Not installed

HEOoOQWPEPWOWoOoOIoU EW
e se 68 86 60 se o8 0% e se o2 es e
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1. MAI NFRAME SELF- TEST (St andar d)
The Mai nfrane Sel f-test includes:

ROM Checksum
RAM Test
Trace Address
Trace RAM
Tri gger
Sequence

2. LOE C POD COLOR CODES (Standard) (See Figure 3)

To display a list of the color codes for each probe of the two probe
sets on the 32-Channel Logic Pod, depress the S. FUNC key, then 2 on the
keypad. See also Section Il.A

3. RS- 232C PORT CONFI GURATI ON \
4. ROM EMULATOR TRANSFERS { ROM Enul at or Modul e
5. ROM EMULATOR CONFI GURATI ON /> See Section VII1.B
6. ROM EMULATOR EDI T }
7. SETUP STORACGE \
8. B MEMORY STORACGE i

Setup Menory and
9. COVPARE > Set up/ Dat a Menory
See Section I X. B
10. SEARCH

~——

11. EDIT B MEMORY
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V. OPERATI ON

(after connection and setup, per Sections Il and I11)
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A GENERAL
1. RECORDI NG DATA
To begin recording, depress START. (Recording wll automatically stop

according to the paraneters and conditions selected via the Trigger, Sequence,
and Del ay setup screens.) To nmanually stop recordi ng, depress STOP.

Recor di ng begi ns upon depressing START; recording stops either when the trig-
ger condition has been satisfied and the delay tine has expired, or when the
STOP key has been depressed. During autosequencing or in the continuous com
pare node with the Setup/Data Menmory Option (AB-032), recording may al so begin
automatically after the end of a previous operation.

If the M.4100 user has specified data qualification, but no qualified data has
occurred or no valid clocks have occurred, then the M4100 nay be "started"
wi t hout actually recording any data, and a "No Data Recorded" nessage will be
di spl ayed when "recording" is stopped nanually (via the STOP key).

2. DI SPLAYI NG RECORDED DATA

There are three npdes for displaying recorded data -- Timng, State, and
Di sassenbly -- and they are accessed via the TIMNG STATE, and DI SASM keys,
respectively, grouped under the "DISPLAY" |abel on the front panel of the
M_4100.

VWhen recording stops, the data will be displayed according to the |ast display
node sel ected. (Default at powerup is the Timng display node.)

To change the display nbde at any tine during operation, sinply depress TI-
M NG STATE, or DISASM this will not require the capture of new data. Any
changes in the format of these displays via the Format screen will not disturb
the recorded data, providing convenient display of the sane data in a differ-
ent nunber base or bit grouping.

For further details, see Sections IV.B. Timng D splay Mde; IV.C, State D s-
pl ay Mode; and IV. D, Disassenbly D splay Mde.

3. PRI NTI NG DI SPLAYED DATA

For M.4100B | ogic analyzers which have an RS-232C Conmmuni cati on Control Card
installed and which are connected via that interface to a printer, the State
and Disassenbly data displays may be printed as hard-copy reports. The RS-
232C interface is contained in the ROM Enul ator Mdul e (RE-0161, and details
of setup when using this interface are given in Section VIII.B.2.

To print a State or Disassenbly data display, depress the f4 key while view ng
either display. There is no pronpt on the screen for printing via the f4 key.
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4. MOVI NG THE CURSOR AND SCROLLI NG

In the State and Di sassenbly di splay nodes, the vertical cursor position
is fixed at the top data line of the screen, and the up and down arrow keys
will scroll the data lines up and down through this fixed position. To
instantly position the trigger event at the cursor position (on the top data
[ine), depress either the STATE key or the DI SASM key tw ce while view ng that
di spl ay.

The top data line of the State and D sassenbly display screens corresponds to
the vertical cursor position on the Timng display screen

In the Timng display node, the cursor nay be noved horizontally across any
timng line via the left and right arrow keys. The location of the trigger
condition occurrence is indicated by a vertical dashed line. To find the
exact location of the trigger condition occurrence when the dashed line is
shown outside of (to the far left or far right of) a timng line, nove the
cursor towards the dashed line until the line has scrolled onto the timng
l'ine. (Do not confuse the dashed line with the solid vertical |ine which
serves as the cursor.) To instantly position the trigger event at the cursor
position, depress the TIMNG key twi ce while view ng the display.

Note that scrolling in any display node affects the data di splayed at the cur-
sor position in the other display nodes. 1In all three displays, the cursor is
positioned at the sane word in the recorded data.

To change the speed of the cursor when scrolling, depress the f2 key, which
toggles the speed back and forth between "Fast"™ (one screen at a tine) and
"Slow' (one data word at a tinme). The current cursor speed node is displayed
at the lower right of each of the three display screens.

To find the current cursor position relative to the trigger condition, depress
fl, which erases the bottom two lines of data, displays instead the current
cursor position, and all ows changing the position

To change the cursor position (after depressing fl as above), enter the new
position (as the nunber of sanples after or before the trigger condition) via
the keypad in the field | abel ed "Position the cursor cl ocks", then spe-
cify either "A" (After) or "B" (Before) in the other reverse-video field.

To nove the cursor to the new position just entered, depress fl again. I f,
while viewing a display screen, fl is depressed and no repositioning of the
cursor is desired, sinply depress fl again to return the screen to its forner
di spl ay.
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B. TIM NG DI SPLAY MCDE (See Figure 14)

(Be sure to first read the general remarks above, Section IV.A)

Data is represented by timng lines (diagrans), as in an oscill oscope display;
the exact format nay be selected via the Display Format screen (Figure 11).
Data is displayed (fromany active probe) for 12 channels at a tine, as sel ec-
ted via the Display Format screen. The 12 channels can be placed in any
order, and/or repeated (displayed nore than once on the screen), and |ines may
be left blank (displayed as Probe # "XX").

To scroll through the timng lines horizontally, use the right and left arrow
keys.

To magni fy (horizontally) the area around the cursor, depress the f3 key; the
degree of magnification is a factor of ten, and this is shown (as "X10") on
the lower right of the screen in the field |abeled "Scale (f3)". Depressing
the f3 key again will toggle the magnification off, and the Scale field wll
di splay "X1" to so indicate.

A dashed vertical line indicates the trigger condition occurrence; if this
line appears outside of the timng line (either to its right or to its left),
then the exact location of the trigger condition is not shown, but nmay be
scrolled to by noving the cursor toward it.

VWhen using an internal clock, the M4100 automatically measures the time rep-
resented by the distance (on the timng line) between the trigger condition
occurrence and the cursor |ocation. This tine is constantly displayed (in
nsec, usec, or nsec) on the upper right of the screen in the field I|abeled
"Trigger to Cursor".

VWhen using an external clock, distances are neasured in units of "clocks".
The tinme (in seconds if an internal clock, or in "clocks" if an externa
cl ock) between any two arbitrary |ocations may be neasured by setting a ref-
erence line with the cursor at one |ocation, then noving the cursor to the se-
cond | ocati on.

To set a reference line for neasuring tinme, nove the cursor to the desired
position on a timng Iine and depress "X' on the keypad. The area between the
reference line and the cursor location will be highlighted on the screen. The
time represented by the highlighted area is then automatically measured, and
wi Il be displayed on the upper right of the screen in the field is "Reference
to Cursor".
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To clear the reference line and return to the "Trigger to Cursor" field,
depress CLEAR on the keypad. To reposition the cursor to the trigger word
depress the TI M NG key.

To relabel the timng lines, first depress the f4 key, which erases the bottom
three lines of the screen, and displays instead three pronpt |ines about
rel abelling. To then advance a |abel character to the next higher character
(e.g., from"C" to "D'" , or "5" to "6", depress the fl key; repeat this as
many times as is needed to reach the desired character. To then retreat to
the next |ower character (e.g., from"C' to "B", or from"5" to "4"), depress
the f2 key, and repeat as needed. (These keys automatically repeat when held
down.) Use the arrow keys as needed to position the blinking cursor at the
character to be changed.

To clear the three relabelling pronmpt lines from the bottom of the screen,
depress the f4 key, which toggles back and forth the pronpt lines and the
rel abelling activity.

Figure 14
TI M NG DI SPLAY SCREEN

TIMING Reference to Cursor: 00008 Clocks
P#00 I | L I
E#01 L LS L
P#02 1| 1| L | 0
P#03 0
P#FON I LI 1 1 o
P#05 1 n 1 [ 1 [ 1
P#06 0
P#07 0
P#08 ™ r | ' [—o
P#O9 — 1 —1___0
Position Cursor: f1 Cursor (f2): slow
Set Reference : X Scale (f3): X10
Clear Reference: CLEAR Edit Labels: f

\_ _J
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C STATE DI SPLAY MODE (See Figure 15)

(Be sure to first read the general remarks in Section IV.A).

The values in the "STATE'" col um show sanple nunbers relative to the trigger.
Zero is the trigger condition and is replaced by "TRIG'; negative values are
before the trigger, and positive values are after the trigger. Each |ine of
this screen represents one data sanple, displayed in bit groupings and nunber
base as selected via the Display Format screen. The trigger condition (or the
first data-qualified word in storage which follows the trigger condition) is
| abelled "TRIG'.

To display the trigger condition, scroll up or down via the arrow keys, or
nmove directly to the trigger condition via the STATE key. To cursor to the
trigger condition, depress STATE a second timne.

To scroll up or down through the data sanples, use the arrow keys. (Scrolling
up accesses earlier sanples, and scrolling down accesses nore recent sanples.)

To print a hard-copy report of the State display screen (on an M.4100B with an
RS-232C installed), depress the f4 key; there is no on-screen pronpt for this
print function. (The ROM Emul ator Mddul e, RE-016, includes an RS-232C.)

Figure 15
STATE DI SPLAY SCREEN

(” STATE BIN STS ADR DAT ‘\
-0004 0000 0010 OO3E 00
-0003 0000 0011 009C 21
-0002 0000 0010 009D OO
~0001 0000 0010 OO9E 08
TRIG 0000 0011 OQ9F 35
00001 0000 0010 0800 16
00002 0000 0001 0800 15
00003 0000 0011 00AOQ0 23
00004 0000 0011 00A1 35
00005 0000 0010 0801 07
00006 0000 0001 0801 06
00007 0000 0011 00A2 23
00008 0000 0011 00A3 35
00009 0000 Q010 0802 07
Position Cursor: f1 Cursor (f2): slow

N _/
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D. DI SASSEMBLY DI SPLAY MODE (OPTI ONAL) (See Figure 16)
(First read Section IV.A above.)

The Di sassenbly node displays data collected via an (optional) mcroprocessor
pod, which enables the M4100 to display the recorded data as assenbly | ang-
uage microprocessor instructions ("reverse assenbly").

VWhen data qualification is being used, sone anmbiguities in the recorded data
may result and the disassenbler node may not produce any disassenbly out put.
In this case, the logic analyzer will try to disassenble the recorded data for

about 30 seconds, and then will display only the top and bottom lines of the
di sassenbly screen (i.e., will display no data, but just the |abel and pronpt
lines).

To print a hardcopy report of the Disassenbly display screen (on an M.4100B
with an RS-232C installed), depress the f4 key; there is no on-screen pronpt
for this print function. (The ROM Emul at or Mdul e, RE-016, includes an RS-
232C.)

Figure 16
DI SASSEMBLY DI SPLAY SCREEN

/r STATE PC  DISASSEMBLY BUS ACTIVITY ‘\
-0011 00CD JMP QODC

-0008 R7.5 0845<~00 0844<-DC
-0006 003C JMP 009C

-0003 009C LXI H,0800

TRIG O009F DCR M 0800->16 0800<-15
00003 00A0 INX H

00004 00A1 DCR M 0801->07 0801<-06
00007 00A2 INX H

00008 00A3 DCR M 0802->07 0802<-06
00011 O00A4 INX H

00012 00A5 DCR M 0803->01 0803<~00
00015 00A6 INX H

00016 O00A7 DCR M 0804->04 0804<-03
00019 00A8 LDA 0800 0800->15

Position Cursor: f1 Cursor (f2):
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V. FOUR- CHANNEL LOG C PCD (LP-040)
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A

I nput | npedance:
I nput Vol t age:
Set up:

Hol d:

M ni mum Detectable @ itch:

Maxi mum Cl ock Frequency:

Overdri ve:

Section V -2

SPECI FI CATI ONS

50k in parallel with 6 pf

+- 7.9V

5 nsec

0.5 nsec

40 nV over threshhold for 5 nsec
100 Mz internal, 75 Miz externa

40 nv

B. OPERATI ON

WARNI NG THE 4- CHANNEL LOG C POD (LP-040) CONTAI NS
SEVERAL HI G+ SPEED | NTEGRATED CI RCUI TS, WH CH DI SSI -
PATE A LARGE AMOUNT OF HEAT. DO NOT USE I'T I N ANY
PCSI TI ON WHI CH OBSTRUCTS THE NORMAL Al RFLOW AROUND | T.

1. PROBES

The 4-Channel (ditch-Capture) Logic Pod has six probes: four for data,
one for an external clock, and one for clock qualification. (O ock qualifica-
tion functions on this pod the sane as it does on the 32-Channel Logic Pod,
LP-320.)

Each probe consists of two mcrohooks attached to a length of twi sted-pair
cable. The all-black hook in each pair is a ground probe, and should be con-
nected to a circuit ground local to the signal being observed. The remaining
si X hooks are col or coded as foll ows:

Functi on: BODY (tip) PLUNGER ( cap)
External O ock Red Red

Clock Qualifier Bl ue Bl ue
Channel 0 G ey Bl ack
Channel 1 G ey Br own
Channel 2 G ey Red
Channel 3 G ey O ange
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2. MEASURI NG THRESHOLD VOLTAGE

Provision is made for nmeasuring threshold voltage by a pair of wires on
the probe set which terminates in a Mlex connector. The threshold voltage
may be nmeasured here with the contact on the flat end of the connector being
at ground.

To adjust the threshold voltage, use the switch and potentioneter slot in the
end of the pod. Wen the switch is towards the screwdriver slot, the poten-
tioneter may be used to vary the threshold over a +/- 7.9-volt range. \Wen
the switch is away fromthe screwdriver slot, the threshhold is fixed at 1.4 V
for use in TTL-level circuits.

3. SETUP

Selection of trigger and clock paraneters is made in the same manner as
for the 32-Channel Logic Pod (LP-320); (see Sections Ill.Cand IIl.E.).
For the 4-Channel Logic Pod (LP-040), the user may also select either the
Gitch or No-@itch nmode via the Format screen. In the No-ditch node, data
is captured and presented as it is when using the 32-Channel Logic Pod. In
the Gitch node, if an even nunber of data transitions occur between succes-
sive sample clocks, then the displayed data will alternate during the two
clock periods following the one in which the glitch occurred. l.e., in the
clock period immediately following the glitch, the state will be forced in the
direction indicated by the glitch. In the next clock period, the state wll
be forced to the opposite state, thus insuring that a glitch occurrence (even
near a transition) is always displayed as an "isolated bump." Suspect ed

glitches may be examined by switching back and forth between the ditch and
the No-G3itch nodes.
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