|v. OPERATION

NOTE: For descriptions of the various connections between the mainframe, cap-
ture nodul es, pods, peripherals, etc., see Section II. For information on
setting up operating and di splay parameters, see Section |II.

A, GENERAL

1. POMNER OV CFF SW TCH

WARNI NGS

BEFORE PLUGA NG IN THE M.4400 TO AN AC PONER SOURCE, VERI FY
THAT THE CORRECT VOLTACE (115 OR 230) HAS BEEN SELECTED VI A THE
VOLTAGE SELECTOR SWTCH AT THE UPPER R GHT OF THE REAR PANEL.

DO NOT | NSERT OR REMOVE ANY CAPTURE MCDULE, AND DO NOT CONNECT
OR DI SCONNECT ANY LOG C POD OR M CRCPROCESSOR POD FROM THE
M.4400 WTHQUT FIRST PONERING DOM THE M4400 VIA THE REAR
PANEL POAER SW TCH. FAI LURE TO DO SO WLL DAMAGE THE M_4400.

The Power On/OFf Switch is a left-right rocker switch on the |ower
left side of the M.4400 rear panel, when reaching back fromthe unit's front.

Turning the power off (in accordance with the above warning) before connecting
or disconnecting Capture Mdul es, Logic Pods, and M croprocessor Pods will NOT
result in the |oss of machine setups. The M.4400 has nonvol atile storage of
up to 8 setup files and up to 8 Reference Menori es, and all of them are unaf-
fected by turning the power switch off.
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2.  HEADER LI NE

The top line of all screens is referred to as the "Header |ine", and
contains (from left to right): the nane of the screen; the label (A-D and
nanme of the selected Goup; and current the date and tine. (The group nane
may be specified by the user, but if not, defaults to the type of Logic or

M croprocessor Pod which is installed.)

The Status screen, which is automatically displayed at powerup, carries the
Arium Corporation name and copyright year instead of a screen nane.

Display screens (Timng, State and D sassenbly) al so contain, just after the
name of the screen, the type of nenory being accessed, either the Trace Buffer
("Trace 0") or a Reference Menory ("Reference X', with X being 1-8). "Trace"
designates the nost recently captured data, and "Reference" designates data
previously captured and stored by the user in a particular Reference Menory.
The Date/Tine is overwitten at times to indicate a particular operational
st at us, and the entire Header line may be overwitten with an error nessage.
(To clear an error nessage, depress any D splay or Setup key).

Figure IV-A
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3. "HELP" | NFORVATI ON

The HELP key on the front-panel keyboard accesses context-sensitive
Help information for all M4400 display screens; i.e., it displays only infor-
mation related to the specific logic analyzer activity underway and to the
particul ar anal yzer system configuration. And when an error nessage occurs,
depressing HELP displays an explanation of the message. Wth this basic
infornation so easily avail abl e, the user will find that it often elimnates
the need to consult the more detail ed documentation in this manual.

To access a Help information window for a particul ar screen, change to that
screen and depress HELP. To close the Hel p window and return to the original
screen, &press HELP again. The Help window wll be displayed on either the
upper or lower half ofthe screen, depending upon the cursor |ocation when
HELP was depressed. To expand the Help window to full-screen size, depress 4
on the keypad.

All Help information is stored in the M4400 as one long docunent (in al phabe-
tical order by topic), so the user can cursor into any other topics (or read
the entire Help document) w thout changing screens. Main topi c headings are
highlighted in a reverse video box, and subtopic headings are shown as all up-
percase letters inside a shaded box.

Fiqure |V-B

HELP TOPI C ACCESS&D FROM TI M NG SCREEN

91988, Arium Corporation ML 4480
TIMING Trace @ Group B: 8485 Jul 22,1338  7:@lpm
Trig to cursor: B clks

4894 |-
P#00
P+0l
P#02
P#03
P#04
P#05
P06
BEERZ Ashecvalprel Ianekt /0sandeny o canens, mHELr g
TIMING DISPLAY

The Timing screen shows the trace buffer and reference
memories as timing lines, as on an oscilloscope.

The Tlmlng screen displays a page at atime. Each page
shows up to 16 timing lines. The first two pages are
user— de{-‘lned in the Format gcreen. Each line displ
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To scroll through the Helptext one line at atine, use the UP and DOM ARRON
keys (they repeat). To scroll through one page (wi ndow) at atine, depress
SH FT together with an ARROW key. To scroll quickly back to the beginning of

a Help topic, depress 1 on the keypad; if the cursor is already atthe begin-
ning of atopic, this will scroll to the beginning of the previous Help topic.

To scroll to the beginning of the next Help topic, depress 2.

The Hel p docunent contains its own index of main topics; to access the Help
i ndex, &press 3; the previously accessed Help topic is highlighted in reverse
vi deo. To chance from one Helptopic directly to another, cursor in the in-

& to the desired topic and depress HELP.

Fiqure |V-C

HELP TCOPI C | NDEX

91988, Arium Corporation ML44008
01988 AR UM EUPP Group A: LP4B @ Dct ”Ei -13388 - 6:83pm
3 P ';'" anaaty ke g toRte e85 i i &!l.\.( S
; REFERENCE STORHGE TRlGGER 'WORDS

ASCIT CHART RON EMULATOR CONFIG USER SEQUENCE
AUTOCAPTURE RON EMULATOR EDITOR STOPWATCH CONTROL
ALCULATOR ROM EMULATOR XFER

1.0CK RS232C SETTINGS

ILORS - PROBE SCREEN DISPLAY

IMPARE WEQUENCE - TRIGGER

IINFIGURATION SET DATE/TIME/MISC.

) ISASSEMBLY DISPLAY i3ETUP FILE STORAGE

DITING ¢ FIELD SPECIAL FUNCTIONS

RROR MESSAGES $PL 1 T-SCREEN

IRMAT DISPLAY O TATE SERRCH

ROUPS STATE DISPLAY

ELP
EYBOARD STOPWATCH  CONTROL
INSTALLED OPTIONS TIMING DISPLAY

PRINT TRACE CONTROL
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4. KEYBOARD

Al operating functions of the M4400 are controlled from the
front-panel keyboard and softkeys. (For information about the softkeys, see
Section [V.A5,  below) Al major analyzer functions are easily accessed via
a single keystroke. Keyboard keys repeat when held down, including the soft-
keys (the six unl abel ed keys under the CRT). If a key command is not accepted
by the M4400, a warning beep will sound.

NOTE re Coordination of Display between Modes: As in Ariumis earlier M4100
logic analyzer, the M4400 s three display nmodes (Timing, State, and Disas-
senbly) are coordinated so that scrolling in any display mode changes the data

di spl ayed at the cursor position in the other display nodes as well. In all
three displays, the cursor is positioned at the same word in the recorded da-
ta. (The mddle data line of the State and D sassenbly display screens, out -

lined by a rectangul ar cursor box, corresponds to the vertical cursor position
on the Timng display screen.)

Figure IV-D
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a. START and STOP Keys

The START and STOP keys control the acquisition and recording of

data. (See Section [|V-C "Recording Data", bel ow. | [Do not
confuse "START" with the PONER ON OFF switch, | ocated on the rear
panel ; (see section [|V-Al, above) ] After START has been

depressed, an "ACTIVE' message will overwite the date and tinme on
the Header line as long as data is being captured.

2ND, START and 2ND, STOP are used to simultaneously start and stop
recordi ng of groups which have been set up to cross-trigger, as
specified in the "Trigger on" field in the Sequence setup screen:
see the Sequence Hel p topic.

b. HELP Key
The HELP key accesses context-sensitive Help information on every

M.4400 functi on. Its operation is described in Section [V-A3,
above.

c. Arrow and Shift Keys

ARROW KEYS: The four arrow keys (UP, DOW, LEFT and RIGHT) nove
the cursor around in Setup screens, and scroll through data in
Di splay screens (Tinming, State, and D sassenbly).

SHI FT: The (unlabeled) SH FT key is in the center of the four
ARRON keys, and speeds up the cursor moverment. SH FT increases
the horizontal cursor novenent from a character at at a time to a
field at a tine. SHI FT increases vertical cursor novenent from a
line at atine to a page (screen) at a time; if there is only one
page, then SH FT noves the cursor to the page's top or bottom
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d. Hexadeci mnal Keypad (including GZ, ASC | space, 2ND, X, and CLEAR)

The hexadeci nal keypad (on the right ofthe keyboard) is used to
speci fy and change operating and display paraneters, and to edit Reference
Menory. The keypad contains 21 keys, nost of which can be toggled via the 2ND
key, providing a conplete set of alphanuneric characters (including an ASCI
space) --many nore than just the hexadeci mal 16-character set.

The keys' primary labels are 09, AH, 2ND, X, and CLEAR Their secondary
| abel s provide access to the remaining letters of the al phabet. The second-
ary label of the "F' keyis ASCII "X': this should not be confused with the
key whose primary label is "X, which is wused to enter a "Don't Care" in a
field. The primary "X' key has a different function than the secondary (al pha-
nuneric) "X" ; see description of the primary "X', bel ow

2ND: The 2ND keyis a toggle key via which the user can access the
secondary functions ("I" through "Z' and ASCI| space) of the key-
pad. (It is not a shift key;it is depressed before--not sinulta-
neously w th--the depression of another key, and does not need to
be held down.) The 2ND key is also used with CLEAR to undo the
editing of a field (restore it to a previous val ue). Wien 2ND has
been depressed (and before another key has been depressed), "2ND'
will appear on the right of the Header line (in place of the date
and tine); sone activities (such as changing to a Display screen)
are suppressed while the 2ND keyis active.

X'ASCI I Space: The X key's primary function enters a "Don't Care"
in a Trigger Wirrd or Search field. Its secondary function (obtai-
ned by first depressing 2ND) is the ASCI| space character. The
primary "X should not be confused with the secondary (al phanune-
ric) "X' obtained by depressing 2ND, then the primary "F' Kkey.

CLEAR The CLEAR key has three nain functions. First, it clears a
field; it restores a Select field to its default, and sets an edi-

table field to all zeroes or spaces. Second, depressing CLEAR
again just after clearing a field restores the field to its pre-
vious val ue. Third, depressing 2ND, CLEAR restores an editable
field to its original value before the field was entered. Al so,

CLEAR sets sone nuneric fields to all "Don't Cares".

ALPHANUVMERI C KEYS: The prinmary set conprises O9 and A-H The se-
condary set (the letters |-2, plus an ASCI| space) is accessed by
first depressing the 2ND toggl e key. Bot h character sets are used
when editing Reference Menory and specifying operating and display
parameters.
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e. Display Set (TIMNG STATE, DISASM SPLIT, GROUP, and PRI NT)

The Display keys control the way in which data is displayed, ei-

ther on the CRT screen or as hard-copy printouts. See Section |V-D, "Dis-
pl ayi ng Recorded Data", for a detailed discussion of the D splay nodes and
screens.

NOTE: The M.4400 can be configured to act as up to 4 separate |ogic anal yzers;
each analyzer is called a "group" and is labeled A, B C or D Each group
has its own set of specified operating and display paraneters, so each Tim ng,
State or Disassenbly display screen relates to one particular group (which is
noted on the Header |ine of those screens). (See CGROUP, below, and CONFIG
Section f, below)

TIMNG STATE, and DI SASM (Disassenbly): Each of these display
node keys accesses a Display screen for a particular logic analy-
zer group. The user may change from one D splay screen (one dis-
play node) to another without having to recapture data. (See
Section IV.D, "Displaying Recorded Data", or the on-screen Help
topics, for detailed discussions of the D splay nodes and screens.

SPLIT: The SPLIT key splits the screen into two separate displays,
showing tine-aligned data fromtwo different groups. The split is
vertical for displays containing only State and/or Disassenbly da-
ta, and horizontal for displays containing any Tinming data. (See
Section 1V-D.5, "Split-Screen Di splay".)

To split the data display, change to the desired Display screen
(via the TIMNG STATE, or DI SASSM Di spl ay key), then depress
SPLIT; the default split-screen will be displayed. To display a
nondefault split-screen conbination depress 2ND, then SPLIT, which
accesses the Split w ndow from which the user selects an alternate
split conbination. Depressing SPLIT a second time recalls the
original Display screen. A split-screen display showi ng data from
two different logic analyzer groups is available only if the cur-

rent recorded data was captured using cross-trigger.

GROUP: The GROUP Kkey, when depressed while in a Display or Setup
screen, changes the screen from one |ogic analyzer group to the
next. (See Section 1V-D.6, "Goups".)

PRINT sends the contents of the display screen to the selected
printer port (either serial or parallel) or to the floppy disk. (A
floppy disk drive is an optional MA4400 accessory; a printer, also

optional, is a user-installed item) In Display screens, this
enables the user to print all or a portion of the Trace Buffer or
Reference  Menory. (See  Section IV-B, **Printing D splayed Data

and Oher Screens".)
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f. Setup Set (STATUS, FORMAT, CLOCK, TRACE, TRIG SEQ CONFIG and S
FUNC) (See Sec. Ill, "Setup of CQperating Paraneters".)

The STATUS key accesses the Status screen, a passive (display-
only) screen providing an overview of the system paraneters. Each of the
other seven Setup keys accesses a screen with its sanme nane. Six of these
seven screens are interactive, and are the neans by which the user specifies
the mjor paraneters for the recording and display of data. The seventh Setup
key, S. FUNC (Special Function), provi des access to a variety of operational
and support screens (ROM Enul ator screens, RS232 Settings, Setup File Storage,
Ref erence Menory Storage, Conpare, and Calculator), as well as several passive
i nformati onal screens. (See Sections IV-F, IV-G and IV-H)

NOTE: Users of Arium's earlier M4100 will recognize that nost M4400  Setup

keys correlate in function and nane with those of the M4100. However, the
M_.4100 DELAY key has been renanmed "TRACE' (Trace Control) on the M4400.
For detailed descriptions of using the Setup keys, see Section IIl, "Setup of

Qperating Paraneters”, or the on-screen Help infornation.

STATUS : The STATUS key accesses the Status screen, a passive
(di splay-only) screen which provides a synopsis of the specified
operating and display paraneters for the active M.4400 group.
(Depressing GROUP fromthis screen changes the active group.) Be-
cause of linited space, no nore than four trigger words are shown
here. This screen is automatically displayed at powerup and when
the START key is depressed. The six major headings displayed in
uppercase letters in shadowed boxes correlate with the nmain inter-
active Setup screens by which parameters are set. (This screen
carries no "Status" title on the Header line: in its stead appears
"c 1988, ARI UM CORP.".)

FORMAT (Format Display): The FORVAT key accesses the Format D s-
play screen, an interactive screen by which the user can view and
specify the formats for displaying data on the D sassenbly, Ti-
mng, State, and Trigger Wrds screens. (The latter two screens
share the same display format.) The formats are specified by
bit groupings, number base, data sense and M croprocessor Pod.

CLOCK: The CLOCK key accesses the dock screen, an interactive
screen by which the user can view and specify the internal and
external clocking paraneters. The M.4400 uses either an internal
clock (when analyzing logic, hardware and tinming problens), or an
external clock (when analyzing bus problens and software, and

events synchronous to the user's systen). The M.4400 s naxi num
clock rates are 100-400 MHz for an internal clock, and 25-100 Mz
for an external clock. This screen is also used to select one of

six TinmeStanp periods.

TRACE (Trace Control): The TRACE key accesses the Trace Control
screen, an interactive screen by which the user can view and spe-
cify the trigger delay and data qualification settings. The
trigger delay specifies how many clock cycles after the trigger
event at which data recording will be stopped. Data qualification
(either conbi national or state) enables the user to record only
desired pieces of data, which conserves trace menory and nmakes
probl em areas nore visible.
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Section

1V,

TRIG (Trigger Wrds): The TRIG key accesses the Trigger Wrds
screen, an interactive screen by which the user can view and spe-
cify trigger words. The specified trigger words are then conbined
in the Trigger Sequence screento define the trigger sequence.
The maxi mum nunber of trigger words depends upon which capture no-
dule is being used and the operating speed (clock rate). Wth
the H gh- Speed Capture Mdul e, between one and four trigger words
are available: with the Standard Capture Mdul e, between two and
ei ght words are avail abl e. The current trigger sequence (as spe-
cified in the Trigger Sequence screen) appears at the bottom of
this screen. (See Section IIl-H "Trigger Wrds Setup Screen".)

SEQ (Trigger Sequence): The SEQ key accesses the Trigger Sequence
screen, an interactive screen by which the user can view and spe-

cify the trigger sequence. The sequence is atrigger word or a
conbi nation of up to 8 trigger words (as specified in the Trigger
Wrd screen.) The particular conbination nay be selected fromthe
predefi ned sequences on this screen, or a more conplex conbination
may be user-defined via the User Sequence screen (accessed via a
softkey on this screen). Up to 27 predefined sequences are availa-

abl e, depending upon the current group's configuration and the
type of Capture Mdule(s) and Pods in use. (See Section IlIl-1,

"Trigger Sequence Setup Screen".)

CONFI G (Configuration): The CONFI G key accesses the Configuration
screen, an interactive screen by which the user can view and

specify group definitions and Logic Pod voltage threshol ds. (The
M.4400 can be configured to act as up to four separate logic
anal yzers, with each analyzer being called a "group".) The set-

tings of each group are autonatically saved in nonvolatile Faw
see Section IV-F, "Storing Setup Files".

S, FUNC (Special Functions): The S. FUNC key accesses the Speci al
Functions screen, which in turn accesses a variety of screens (via
an additional keypad or softkey keystroke), as shown bel ow

Screen Key Manual  Sec.

St andard Anal yzer Functi ons:

Aut ocapt ure B IV-F. 8

Cal cul at or FL IV-H. 1

Conpar e 9 V-G 3

Per f ormance Anal ysi s A IV-F. 7

Ref erence Merory Storage 8 V-G 1

RS232C Settings 3 IV-F. 6

Set Date/Tine/M sc. Screen F4 IV-H. 3

Setup File Storage 7 IV-F. 1

St opwat ch Contr ol F3 | V-H. 2
Optional Anal yzer Functions:

ROM Emul ator Configuration 5 IV-F. 5, VIII

ROM Enul ator Editor 6 IV-F.5, VII

ROM Enul ator Transfers 4 IV-F.5, VIII
| nf ormati onal Screens:

ASCl | Chart F2 Iv-1.1

Install ed Options List F6 [V-1.2

Probe Col ors F5 [I-Ad.c, App. B
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5. SOFTKEYS  (FI-F6)

The M 4400 softkeys are the six unlabeled keys directly under the CRT
screen. In this manual, their general designations are t hr ough F6
(fromleft to right), but they will usually be referred to by their actual
on-screen labels, which appear in shadowed boxes on the bottomtwo |ines.

The functions of these softkeys vary, dependi ng upon which screen has been
accessed. The specific function and |abel ofa particular softkey may also
change as the user calls up various functions of that screen. E g., the
"Edit Sequence" |abel for the FI key on the Trigger Sequence screen changes to
"End Edit" while the editing function is available. Not all screens use all
six softkeys; some or all may be left unlabel ed and unused.

The specific softkey |abels and functions for each screen are detailed in the
sections of this manual which describe particular Setup or Display screens.
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B. EDI TING AND SCROLLI NG THROUGH SETUP AND DATA FI ELDS

1. EDI TI NG SETUP PARAMETERS AND DATA
On the M_4400 screens, the editable fields in which parameters are
specified are highlighted in reverse video. The paraneters are changed Via
the hexadeci mal keypad.

The M.4400 has four types of editable fields:

a. Nuneric Fields

Nuneric fields accept only nunbers as input. Their display base
is wusually decimal, although many nuneric fields can be set to a different
base. If an illegal value is entered, the field will display the nearest
legal value, and the M4400 will beep to warn the user.

To clear a nuneric field to all zeroes, depress  CLEAR To undo the dear,
depress CLEAR again.—doe—+estore the previous vatue of an edited field, -
press 2ND, CLEAR

b. Nuneric Fields with "Don't Cares"

These fields function like numeric fields, except that a "Don't
Care" may be entered, by depressing the X Kkey. To set the entire field to
"Don't Cares", depress CLEAR this is a different use of the CLEAR key than
in Section a, above.

c. Al phanuneric Fields

Al phanuneric fields are used to edit filenanmes, I abel timng
lines, etc.

To enter O9 or A-H depress the appropriate key on the hexadeci nal keypad. To
enter |-Z or an ASCI| space, first depress 2ND (which accesses the secondary
group of keys on the keypad), then the appropriate keypad key (X for a space).
To clear an al phanuneric field to all spaces, depress CLEAR

d. Sel ectabl e Fields

Select fields have a limted nunber of preset choices. To se-
|l ect one ofthe choices fromthe list, depress the designated keypad key. To
reset the field to the first choice on the list (default), depress QAQEAR
(2ND, CLEAR doesn't work in Selectable fields.)
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2. MOWING THE CURSOR- - GENERAL

To nove the cursor horizontally (one character at a tine), use the
RI GHT and LEFT ARROW keys. To nove the cursor a field at a tine, depress the
SH FT key (in the center of the ARROWN keys) while al so depressing the appro-
priate ARROWN key.

To scroll through fields vertically (one line at a tine), use the UP or DOM
ARROV  keys. To scroll a page at a tine, depress the SH FT key while al so de-
pressing the UP or DOAN ARROW key. If the screen has only one page, then this
will instead nmove the cursor to the top or bottom of the screen.

3. MOWING THE CURSOR-- DATA DI SPLAY SCREENS

Moving the cursor in any Display node (Tinming, State, or D sassenbly)
changes the data displayed at the cursor position in the other two Display
nodes; i.e., the cursor is always positioned at the same word in the recorded
data in all three nodes.

In any Display node, to instantly position the cursor at the trigger event,
depress the Display node key (TIMNG STATE, or DISASM while view ng that
di spl ay.

In the State and Disassenbly Display nbdes, the cursor is a rectangular box
outlining one line of data and is fixed at m d-screen. The UP and DOM ARROW
keys will scroll the data |ines down and up through this fixed cursor.

The cursor position in the State and D sassenbly Display screens corresponds
to the position of the noveable vertical cursor line on the Tining screen.

In the Tinming Display node, the cursor appears as a solid vertical Iine. I't
may be noved horizontally across the timng lines via the LEFT and R GHT
ARROWN keys. The location of the trigger condition occurrence is indicated by
a dashed vertical line, and the |ocation(s) of up to 3 marks is shown by 3
wi de solid vertical |ines.

In this node, the UP and DOM ARROW keys scroll one page of timng lines at a
time (instead of a line at a tine).
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C. RECORDI NG DATA

(Before recording data, the operating and display paraneters should be
specified by the user; see Section IIl, "Setup of Qperating Paraneters".)

To start recording data, depress START. To start all groups wth like
cross-trigger fields at the same time, depress 2ND, START; (see Section [IlI-1,
"Trigger Sequence Setup Screen").

Wiile data is being recorded, the word "ACTIVE' wll be displayed on the right
side of the Header line of the screen, and the M4400 will not accept any
changes in setup or display paraneters.

If the user has specified data qualification, but no qualified data valid
cl ocks have occurred, then the M.4400 may be "started" w thout actually recor-
di ng any data. In this case, the user nust manually stop the "recording", at
whi ch tine "NO DATA RECORDED' will be displayed on the screen's upper right.

Data recording will stop automatically when the trigger condition has been
satisfied and the delay tine has expired. To manually stop data recording,
depress STCOP or 2ND, STOP.

In the Autocapture node, the M.4400 will continually recapture and display new
trace data. To enable (or disable) Autocapture ,h -access the Autocapture screen
via S. FUNC., then enter 1 (or 0). To stop recording in the Autocapture node,

depress STCP twice.
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D. DI SPLAYI NG RECORDED DATA

1. DI SPLAY MODES- - GENERAL

The three nodes for displaying recorded data--Timing, State, and Dis-
as senbl y--are accessed via the TIMNG STATE, and DI SASM keys.

When recording stops, the Trace Buffer will be displayed according to the |ast
Di spl ay node sel ect ed. (Default at powerup is the State D splay node.)

To change the D splay node, depress TIMNG STATE, or DI SASM this will not
require the capture of new data. Note that the format of these displays nmay
be changed via the Format D splay screen without disturbing the recorded data.

Detailed descriptions of each of these three Display nodes are in Sections
I11-D.2, 3, and 4, inunediately below

To chancre the menmory accessed and displayed while in a Display screen, Sinply
depress "0" (for Trace Buffer) or "1-8" (for a Reference Menory).

Two other M.4400 features affecting data display are split-screen display (via
the SPLIT key) and the operation of the MA4400 as up to four separate analy-
zers (groups). (See Sections |1V-D.5, "Split-Screen Display", and |V-D.8,
"G oups”.)

Al screen displays may be printed out (using an optional Epson-graphics com
patible printer) via the PRINT key; see Section |V-E "Printing Displayed
Data and Ot her Screens".
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2. TIMNG D SPLAY MXDE (See also Section Ill, "Setup of Operating
Paraneters".)

a. Cener al

The Timng Display screen shows the Trace Buffer or one of 8 Refe-
rence Menories as tinming lines (diagrans) from any active probes, as in an
osci |l | oscope displ ay. The probe nunber of each tinming line appears on its
left, and its signal (0 or 1) at the location of the noveable cursor appears
on its right. Up to 16 timng lines may be displayed on the screen, and com
rise one page. The pages are nunbered up to a maximum of 1 to 13, dependi ng
upon the MX4400 configuration.

The second |line of the screen shows, in fields highlighted in reverse video
(from left to right): the Trigger-to-Cursor tinme (in number of clocks), the
scale (as selected by the user), and the nunber of the page being displayed.

The third (shadowed) line on the screen is the Trace Buffer/Reference Menory

line; it gives an overall view of the nenory being displayed. This |line shows

how t he on-screen data (shown as a reverse-video bl ock) relates to the entire

nenory; the cursor and nmark |ocations ("C' = nopveable cursor, T trigger

event, and "1", "2" & "3" = marks): the portion of the nenory filled with data

(a solid horizontal Iine); and the unused portion (a dotted horizontal |ine).
Figure I V-E

TIM NG DI SPLAY SCREEN (X4, WTH CURTAI N)

©1988, Arium Corporation
TIMING Trace @ Group B: 8885 Jul 722, 1988

Mark to cursor:
4994 |-
P00

Pi#a1
P#@2
P#@3
P#@4
P#05)
P#a6
P#@7
P#08
P#09
P#10
P#II
P#12
P#13.
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Figure IV-F

TIM NG DI SPLAY SCREEN

(X, WTH TRIGGER, CURSOR AND MARX)
01988, Arium Corporation ML44008
B 8085 Jul 22. 1988
Trig to cursor: u
4094 I T
P#00 1 y U J1ritrir Lile
P#01 T LI & M J 1L 17 1LI Ll o
P#02 [ 1 I e T e A
P03 T LIl TLiLIla
P#04 1 M | % a
P#05 | ks 1 Il | L& [ ] 8
P#06 1 . 1 [ O
P#07 __T LT 1 LI 141 I LT @
P08 LI LI LG _JT L LI _Jri.a
P#09 J | L L5 L 1.1
P#10 N LI 31 _a
P#ll ; LI ¢ L 8
P#12 -1 1 —  Llao
P#13 J L 8
n
%}
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(1) Timng Line Definition

Atimng line may be defined (on the Fornmat D splay screen) as
a single probe or (for address and data buses) a range of probes. Atimng
line definition consists of the nunber base, high and | ow probe nunbers, and
data sense (inverted/ noninverted).

The Format Display screen shows a maxi mumof 12 timing line definitions; to
access other timng line definitions, use the ROLL TIM NG PG softkey.

(2) Scrolling Through Timng Lines

To scroll through the timng lines horizontally, use the R GHT
and LEFT ARROW keys. To nove the cursor to the right or left edge of the
screen, depress the SHIFT key (in the center of the ARRON keys) while also
depressing the appropriate ARRON Kkey. If the cursoris already at an edge,
this will instead scroll a full screen at a tine.

To scroll through the timng lines vertically a page at a tinme, use the UP and
DOM  ARROW keys. To scroll back to the first page of timing lines, depress
SH FT and the UP ARROW sinultaneously; to scroll to the |ast page, depress
SH FT with the DOM ARRON

(3) Display Scale

The current display scale is shown in the Scale field at the
top of the screen; default is X4 The higher the scale factor, the nore
cycles are displayed on the screen, as shown on the table bel ow At  scale
factors of 16 and above, there may be nore transitions than can be handl ed by
the screen resol ution; if so, a portion of the timng line becones a "fuzz"
character indicating multiple transitions.

Cycl es per Cycl es per
Scal e Char act er Screen
XI 0.5 25
x4 2 100
Xl 6 8 400
X64 32 1600
Entire Trace Trace Dept h/50 Trace Depth

To change the display scale, depress the CHANGE SCALE softkey and use the
FI -F5 softkeys to sel ect another scale factor.
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b. Display Format (via Format Key; see Section Ill, "Setup of
Operating Paraneters.")

To select the exact display format for timng |ines, use the For-
mat Display screen, accessed via the Setup FORVAT key.

The Timng D splay screen displays a page of timng lines, with up to 16 |lines
on a page. The first two pages are user-defined; the 16 lines on each of them
can be put in any order, inverted, repeated or left blank (displayed as Probe
#"Xx") . And any line can be used to display nultiple probes so that bus val-
ues can be viewed directly in the Timng D splay screen.

If the last 8 or nmore lines on one of these pages are turned off, then the
remaining timng lines are autonatically displayed in double height for easier
vi ewi ng.

Timing lines on Pages 3 and above are displayed in a fixed format. The user
may elect to use these default tinming line displays rather than Pages 1 or 2.

The Tinming Display screen may be split to show a half-screen of tinming |ines
and a hal f-screen of the corresponding State or D sassenbly display; (see Sec-
tion [IV-D.5, "Split-Screen Di spl ay"). The Timng/ D sassenbly and Timng/
State splits are accessed by depressing 2ND, SPLIT (which opens up the Split
Selection window), then selecting a split combination. Sel ections calling for

di splay of another group's data will appear on this menu only if the groups
have been cross-triggered at acquisition tine, so that their data is tine-
al i gned.

Wien the cursor is noved in the Timng Display screen, the State or Disas-
senbly data scrolls so that the |location at the timng cursor is tine-aligned
with the cycle at the cursor in the | ower w ndow.

c. Timng Line Labels

Timing line labels on the two user-defined pages may be edited via
the Edit node. The default label is the probe nunmber specified in the Fornat
Di spl ay screen.

To enter the Edit node, depress the EDI T LAPELS softkey. (The label fields
wi Il change to reverse-video, showing that the Edit node is active.)

To edit a |abel, enter the Edit node, use the ARROWN keys to cursor to the
appropriate label field, then enter the al phanuneric |abel via the hexadeci nal
keypad. To enter a space, use the SPACE (FI) softkey or 2ND, X To | abel an
active low signal, use the * (F2) softkey.

To exit the Edit nmobde, depress the END EDIT (F6) softkey.

M_4400 Operating Manual [ OPERATI ON| Section 1V, Page 19



d. Cursors and Marks

The M.4400 Tinming Display screen has two vertical cursors (nove-
able and trigger) and verti cal "“mark" |ines. The cursor positions are shown
on the Trace Buffer line as "C' (moveabl e cursor), “T" (trigger cursor), and
1", "2", and "3" (marks). Tine difference neasurenents are avail abl e between
these marks and the noveable cursor or the trigger cursor; see Section (f).

(1) Moveable Cursor (Solid Line)

The noveable cursor is tied to the State display cursor; when
one is noved, the other is automatically nmoved to the same | ocation. The val -
lue of each timng line at the cursor location is shown at the far right of
the line. The relative position of this cursor representationally as "C
on the Trace Buffer Iine.

To position the noveable cursor at the trigger event, depress TIMNG

To position the noveable cursor at a specific cycle in nenory depress the
POSI TI ON CURSOR softkey, enter the &sired state nunber in the window s high-
lighted field, then depress PCSI TION CURSCR again. To toggle +/- in this
field, use the X key.

To position the noveable cursor at a mark, depress the POSITION CURSOR soft-
key, then depress MARX 1, MARX 2 or MARK 3. (To set a nmark, see Section (3).)

To position the noveable cursor at the beqinning or end of the Trace Buffer,
depress the POSI TION CURSOR softkey, then depress BEGA N TRACE or END TRACE.

(2) Triqger Cursor (Dashed Line)

The trigger cursor shows the location of the trigger condition
i nmenory. Its location is represented on the Trace Buffer/Reference Menory
line by "T".

(3) Marks (Wde Solid Lines)

A mark identifies a specific location in menory. Up to three
marks are available. Their locations are represented on the Trace Buffer |ine
by "1, "2, and "3". \arks are conmon to all three Di spl ay screens; setting
a mark in one screen sets a mark in the other two as well.

To set a mark cursor at a specific cycle, position the Mpveable Cursor at the
cycle, and depress SET/CLEAR MARX, and SET MARX 1, 2, or 3. To return to the
Timng Display screen without setting or clearing a mark, depress TIM NG

To position the noveable cursor at a mark, depress PCSI TI ON CURSOR, then MARX
1, 2, or 3. If the mark sel ected has not been defined, an error nmessage wl|
appear on the Header |ine.

To clear a mark, depress the SET/ CLEAR MARX softkey, then CLEAR 1, 2, or 3.

As a shortcut, to set MARX 1 at the noveable cursor and draw a curtain, use
the X key. (See Section f, re curtains.) To clear this mark, depress CLEAR
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e. Menory (Trace Buffer or Reference Menory)

The Header (first) line shows the current nenory displayed, with 0
denoting the Trace Buffer, and |-8 denoting a particular Reference Mnory. To
change the nenory displayed, depress O8 on the keypad while in a Display
screen.

f. Measuring Tine

Time differences nay be neasured directly with shaded cursor "cur-
tains". Tinme is measured in either actual tine (Internal d ock, or External
QGock with TimeStanp), or in clocks.

To neasure tinme between a mark and the noveable cursor, depress the MEASURE
TIME softkey. (The Trace Buffer line, which normally highlights the current
screen contents within the trace, will change to highlight whatever marks are
located on the screen.) Next select the mark to measure from by depressing
MRK |, MARK2 or MK 3.

A shaded "curtain" wll be drawmn between the nmark and the noveable cursor.
Al so, the left field on the Trace Buffer line (normally labeled "TRIG to Cur-
sor") will be relabeled "MARK to Cursor", and wll show the tinme and units.
The units are clocks if using an external clock, and nanoseconds, m cr ose-

conds, or mllisececonds if using an internal clock.

To nove the curtain, use the R GHT/LEFT ARROW keys. To extend the curtain to
the Trigger, depress TIMNG

To clear the tine-neasuring curtain, depress the MEASURE TIMg, then the CLEAR
CURTAI N, softkeys.

For a shortcut when neasuring tinme, use the X key to set Mark 1 at the nove -
able cursor location and manually draw a curtain with the LEFT or R GHT ARROWN
To clear the curtain, depress CLEAR

M.4400 QOperating Manual [ OPERATI ON| Section 1V, Page 21



3. STATE DI SPLAY MODE (See also Section Il "Setup of Operating
Parameters”. )

a. Ceneral
The State Display node is the default Display node at power-up.

The State Display screen shows the contents of the Trace Buffer or a Reference

on a cycle-by-cycle basis. The State colum (at the far left) shows
cycle nunbers relative to the trigger event . Negative cycle nunbers denote
cycles that occurred before the trigger event, and positive nunbers, t hose
that occurred after it State Nunmber 0 (the trigger event) is designated
"TRI G", highlighted in reverse vi&o, and cycles at which marks have been set
are designated "MARK ", MARK2", or "MARK3", al so highlighted.

(1) State Field Definition

Each line on this screen represents one data sample, displayed

in bit groupings and nunber base as specified in the Format Display screen. A
state field definition consists of the field label, nunber base, high and |ow
probe nunbers, and data sense (inverted/noninverted) . The Format Di spl ay

screen shows a maximum of 12 state field definitions at a time.

The nunber base may be changed during operation without recapturing data. The
same probe nunber data may be shown in nore than one State field, and fields
may overlap; the maxinumfield sire is 32 bhits. Data inversion affects the
values on the Trigger Display screen as well as the State D splay screen.

(2) Display Format (via FORVAT key: see Section 111, "Setup of
Qperating Paraneters".)

The user can create custom probe conbinations, nunber bases.
and field |abels, including the 3-character colum headings on the State Dis-
play screen. To select the exact display fornmat for state fields, use the
Format Display screen, accessed via the Setup FORVAT key.

The State Display screen shows 12 colums of screen display of one group

The State Display screen may be split into two halves to show state data lines
vs. time-aligned data from another group. (See Section IV-D. 'S, "Split-Screen
Display".) To split the display from the State Display screen, depress 2ND
SPLIT (which opens a window), then select a split from the nenu.

Wien the cursor is noved in one half of the split D splay screen, the cursor
noves accordingly through the timng or data lines in the other half so that
the two displays are tinme-aligned.
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Figure V-G

STATE DI SPLAY SCREEN
(ACCUMJLATE TIME MXDE, WTH TRIGGER AND MARK)

STNTE Trace @ Group B: 8885
STATE EXT 8TS ADR DAT :
-00003 1111 0010 MEM RD 0003 AA -6.488

©1988, Arium Corporation ML4400
Jul 22, 1988  8:51pm

+00009 1111 0110 I/O RD 0000
1111 0011 FETCH 000D
1111 0010 MEM RD OOOE

1111 0010 FETCH 000F
1111 0010 MEMI RD 3819
Wz clisacany

FF

+00013

-00002 1111 0011 FETCH 0000 36 -4.586 us
00001 1111 0010 MEM RD 0001 84 -1.988 us
1111 0001 MEM WR AAA2 84 0 ns
+00001 1111 0011 FETCH 0002 21 1.900 us
+00002 1111 0010 MEM RD 0003 55 4.588 us
+00003 1111 0010 MEM RD 0000 55 6.488 us
+00004 1111 0011 FETCH 0001 36 8.388 us
¥00005 1111 0010 WEM RD_ 0002 84 10.900 ud|
+00006 1111 0001 MEM WR 5151 84 12.868 US
+00007 1111 0011 FETCH 0003 DB 14.788 us
+00008 1111 0010 MEM RD 000C 00 17.388 us
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b. Scrol ling, Cursor, and Marks

(1) Scrolling

To scroll wvertically through data one 'line at a ting, use the
UP and DOM ARROW keys. UP noves backwards in menmory;, DOM noves forward.

To scroll one page at a tinme, depress SHFT (in the center of the ARROW keys)
and UP or DOM at the sanme tine.

(2) Screen Cursor

The screen cursor is a rectangular box, fixed at mid-screen,
that outlines one data line. It is tied to the D sassenbly and Timng cur-
sors; i.e., when onecursor is noved, the other is automatically noved to the

sane | ocation.

To position the cursor at the trigger event while in the State Display
screen, depress the STATE softkey.

To position the cursor at a specific cycle in nmenory, depress the POSITION
CURSOR softkey (which opens a w ndow), enter the desired state nunber inthe
highlighted field, then depress POSI TION CURSOR again. To toggle +/- in this
field, use the X key.

To position the cursor at a mark, depress the POSITION CURSOR softkey, then
depress the MARE 1, 2, or 3 softkey. (To set a mark, see Section (2), below)

To position the cursor at the beqinning or end of nmenory depress the POSI-
TI ON CURSCR softkey, then depress the BEGA N TRACE or END TRACE softkey.

(3) Marks

Up to 3 marks may be set by the user to reference specific
locations in menory. Their |ocations are shown in the State Number colum by
"MARK 1", "MARK 2", and 'MARK 3", highlighted in reverse video.

Marks are common to all three Display screens; setting a mark in one screen
sets a nark in the other two as well.

To set a nmark at a specific cycle, position the cursor at the cycle and de-
press the SET/ CLEAR MARX softkey, then the MARE 1, 2, or 3 softkey.

To return to the State Display screen without setting or clearing a mark, de-
ress STATE.

To position the cursor at a nmark, use the PCSI TION CURSOR softkey (see Section
(), above). If the mark sel ected has not been defined, an error nmessage will
appear on the Header |ine.

To clear a mark, depress the SET/CLEAR MARX softkey, then CLEAR 1, 2, or 3.
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c. JimeStanp

The TinmeStanp feature enables the wuser to measure tinme between
cycles in nenory.

There are two TineStanp nodes: Delta Tine, and Accunul ate Tine. (The current
node is displayed at the right of the second line of the screen.) Delta Tine
di spl ays the execution time of each trace cycle; Accunulate Tinme displays the
time accunulated from the trigger event, or any arbitrary point ("ZERO TIME").

Six TimeStanp clock periods are available: 50 nanoseconds (20 MHz), 1 m crose-
cond (1 MHz), 10 us, (100 KHz), 100 us (10 KHz), 1 mllisecond (1 KHz), and 10
ns (100 Hz). To select the TineStanp frequency, use the Cock Setup screen.
(See Section Ill, "Setup of Operating Paraneters".)

To select Delta Time node and display the cycle execution tine, depress the
TI MESTAMP and DELTA TI ME softkeys.

To select Accumul ate Tine node and display the accunmulated tine fromthe trig-

ger event, depress the TIMESTAMP and ACCUM Tl ME softkeys. To di splay accunu-
lated times from a cycle other than the trigger event, first depress the
TI MESTAMP and ACCUM TI ME softkeys; then position the cursor at the desired
cycle and depress the TIMESTAMP and ZERO Tl ME softkeys.

If the TinmeStanp range is exceeded, an overflow error nessage w |l appear.
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d. Search Function

The Trace Buffer and Reference Menories can be searched for a pat-
tern of up to 12 words (labeled |-C), which nay be repeated, for a trigger
word, or for a specific trace cycle. The wuser nmay search (forward or back-
ward) for just one occurrence of the pattern, or for all occurrences of the
pattern.

To access the Search function from the State D splay screen, depress the
SEARCH (F3) softkey; this calls up the Search screen. The softkeys are then
relabeled to read (fromleft to right) CHANGE DI RECTI ON, CHANGE MODE, FIND/ -
FI NDNEXT, SET WORD W TRI GGER, SET WORD W TRACE, and CLEAR WORD.

To change the search nobde, depress the CHANGE MODE softkey, whi ch toggl es be-

tween "Find one occurrence” and "Find all occurrences". Default is "Find one
occurrence"
To change the search direction (only in "Find one occurrence" node), depress

the CHANGE DI RECTI ON softkey, whi ch toggl es between "Forward" and "Backward".
Default is "Forward".

The search pattern consists of 1-12 words whose format is defined in the For-
mat D spl ay screen. To specify a search pattern, first cursor to the Search
Word fields, and use the keypad to enter definitions for the search words.
Then enter the mninum and maximun nunber of times the word maybe found and

still match the search pattern; this is useful when an exact search pattern
can't be specified (as in the Internal Cock node, or to look for an event
with respect to tine). Next specify the words at which the search should be-

gin and end (1-C); to search for just one word, enter the same value in both
these fields.

To perform the search, depress FI NI FI NDNEXT.

If the search node is "Find one occurrence"” and there is a match, the display
will revert to the State screen, with the cursor located at the occurrence of
the pattern. To then find the next occurrence, depress SEARCH, FIND/ FI NDNEXT.

[f there is no match,. the bell wll sound.

If the node is "Find all occurrences", the Search Results wi ndow will open and
three softkeys will be rel abel ed: F2 (FIND NEXT BACKWARD), F3 (FIND NEXT FOR-
D, and F6 (CLEAR RESULTS). The wi ndow will show the state nunmber of the

First Match and the Last Match, as well as the Nunber of WMatches.

To view the first match, depress STATE; the matched cycles are highlighted in

the display. To find the next match, depress SEARCH, then FI NDNEXT FORWARD or
FI NDNEXT BACKWARD.

To search for a triqgger word, depress the SET WORD W TRI GGER softkey and use
the keypad to enter the trigger word (A-H). Then depress SET WORD W TRI GGER
agai n.

To search for a particular trace cycle, depress the SET WORD W TRACE softkey
and use the keypad to enter the state nunber (default is the State cursor |o-
cation), then depress SET WORD W TRACE agai n.
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To enter the last result fromthe Calculator screen in any of these fields,
depress SHFT, Z while in the field.

To clear the search results, depress the CLEAR RESULTS softkey. To abort a
Search, depress any key.

To change the type of menory to be searched, depress STATE to return to the
Di splay screen, then 0 (for Trace Buffer) or |-8 (for a Reference Menory).

To exit the Search screen, depress any Display or Setup key.

Figure IV-H

STATE DI SPLAY SEARCH SCREEN
(WTH SEARCH RESULTS W NDOW

01988, Arium Corporation ML44040
STNTE 9:Z08pn

/
G

I

A

‘%
AX

OO0 LN -

Search pattern begins at word: B, and ends at word:
Specify a search pattern of w to 12 words.
peat_between MIN and MAX times.
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Figure |V-]1

STATE DI SPLAY SCREEN
WTH SEARCH RESULTS

©1988, Arium Corporation ML44060
STATE Reference !  Group B: 8885 ~Jul 22, 1988 - S:18pm
STATE EXT S§TS ADR DAT TIME: NEARE
-@0066 1111 0010 MEM fD 0042 01 1.959 us
-@#0005 1111 0011 FETCt 0043 CR 2.550 us
-p0004 1111 0010 MEM f D o004C 47 1.900 us
-p0083 1111 0011 FETCt 004E C3 2.550 us
-@0002 1111 0010 MEM t D 004F 00 1.950 us
-A0001 1111 0010 MEM f£D 0050 01 1.900 wus
__IGeNe BUBSI MRSt FETCH [ BE 2.550 ud
+p0na1 1111 9818 MEM RD @101 @4 1.958 us
*80002 1111 0110 1/O D 0000 FF 1.900 us
+@0003 1111 0011 FETCt 0102 E6 2.550 us
*@80004 1111 0010 MEM tD 0103 01 1.950 us
+@0005 1111 0011 FETCI 0100 CA 2.558 us
+@0006 11110010 MEM I D 0100 2A 1.980 us
+@0007 1111 0011 FETCt 0103 DB 2.600 us

19 MEM RD 0100 00 ' . 1.00 us
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(1) Filling Reference Menory

To fill a range of Reference Menory with a val ue, first de-
press the FILL REFERENCE softkey while in the State D splay screen; this opens
the Fill Reference Menory w ndow. Then, enter the beginning and ending cycle
nunmbers of the range to fill and the data with which to fill. To execute the
fill, depress FlILL REFERENCE agai n.

To fill a range of Reference Menory with a portion of a word, access the For-
mat Display screen and turn off fields to be |eft undisturbed. Then, to exe-
cute the fill, return to the State screen and depress FlLL REFERENCE.

To abort a fill, depress any key.

(2) Editing Reference Menory

To edit Reference Mnmory, first depress the EDIT REFERENCE
softkey; the fields at the cursor will be highlighted in reverse video to show
that the Edit node is enabl ed. Then use the ARROW keys to position the cursor
in the appropriate fields, and the keypad to enter values (including "X" for
"Don't Care")

To exit the Edit node, depress the END EDI T softkey. (The Edit node is auto-
matically exited, with all edits left intact, when the State D splay screen is
exited).
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4. DI SASSEMBLY DI SPLAY MODE (Optional ) (See also Section Ill, "Setup".)

a. Cener al

The Disassenbly Display screen displays data in menory as assenbly
| anguage m croprocessor instructions. Di sassenbly requires using at |east one
of the M.4400 s optional M croprocessor Pods.

Wien data qualification is used, sone anbiguities in the recorded data nmay
result which preclude di sassenbly. In this case, the M.4400 will try to dis-
sassenbl e the recorded data, but nmay display no data output.

See Section |1V-3.a, "State Display Mde, CGeneral ", for general infornation
about this screen, field definition, and display fornat.

The Disassenbly Display screen has five colums of fields (from left to
right): State Number, Program Counter, Instruction, Data, and Time (in Delta
or Accunul at ed node). The softkey labels in this screen are (fromleft to
right): PCSI TI ON CURSOR, SET/ CLEAR MARK, SEARCH, TI MESTAWP, and DATA ON OFF;
the sixth softkey is unused in this screen.

To nmanually stop (abort) disassenbly, depress STOP twice.

Figure |V-K

DI SASSEMBLY DI SPLAY SCREEN

1988, Arium Corporation ML 44060
DISASM Trace @ - A: 68AAG Jul 22. 1988 X
STATE PC INSTRUCTION TIME: [INR

-00008 000332 DBF D7,$304 -5.588 us

~00005 000336 MOVEA.W (A6) ,A6 ~3.258 s
000FF0>0000

-00004 000338 JMP $300 -2.668 US

000300 MOVE.W #$9C4,D7 0 ns

+00002 000304 MOVEA.L  #$346,A0 1.258 us

+00005 00030A MOVEM.W (A0), D0-D6/A1-A5 3.288 ps

D0:000346>2E61 D1:000348>2E73
| D2:00034A>2E63  D3:00034C>2E69 |
D4:00034E>2E69  D5:000350>2E2E

D6:000352>2E64 Al1:000354>2E65
A2:000356>2E6D  A3:000358>2E6F

A4:00035A>2E2E ~ A5:00035C>2E2E

+00007 00030E MOVEQ  #10,D0 4.588 us

+00021  00031CLR.W DI 13.558 Us

+00022  000312CMP.B  (A0)+,D3 14.156 us
000346>2F

M.4400 Operating Manual [ OPERATI ON| Section 1V, Page 31



b. Scrolling, Cursor, and Marks

(1) Scrolling

To scroll vertically through data one line at a time, use the
UP and DOM ARROW keys. Since the cursor is a box fixed at m d-screen, its
nmoverment is relative to that of the data lines; i.e., UP ARROWN appears to nove
the data lines down through the cursor, and vice versa for DOM ARRON

To scroll one page at a tine, depress the SHIFT key (in the center of the
ARROW keys) and Up or DOM ARROW at the sane tine.

(2) _Screen Cursor

The screen cursor is a box outlining one line, and is fixed at
the vertical mdpoint of the screen. It is tied to the State Display cursor
box and the Timng D splay Mveable Cursor (a solid line); when one cursor is
noved, the other is automatically noved to the same |ocation.

To position the cursor at the trigger event at any time while in the Disas-
senbly Display screen, depress the DI SASM softkey.

Depressing the POSITION CURSOR softkey opens a window with a highlighted
field for specifying a new cursor position by state cycle nunber, and rel abels
five of the softkeys for specifying a new cursor position by mark nunmber (MARE
1, MARX 2, and MARE 3) or the beginning or end of the Trace Buffer (BEA N TRA-

CE and END TRACE).

To position the cursor at a specific cycle in the active nenory, depress the
PCsI TI ON CURSCOR softkey (which opens a window), enter the desired state nunber
in the highlighted field, then depress POSITION CURSOR agai n. To toqqle +/ -
inthis field, use the X key.

To position the cursor at a mark, depress the PCSI TION CURSOR softkey, t hen
depress the MARX 1, 2, or 3 softkey. [To set a mark, see Section (3), below]

To position the cursor at the beginning or end of the active nenory depress
the PGSl TI ON CURSCOR softkey, then depress the BEG N TRACE or END TRACE softkey
twice.
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(3) Marks

A mark identifies a specific location in menmory. Up to three
marks are available. Their locations areshown in the State Nurmber colum by
"MARK I", "MARK 2", and "MARK 3", hi ghlighted in reverse video. Once a mark
has been set, two keystrokes nove the cursor to it (see Section (l), above).

Marks are common to all three Display screens ; setting a nark in one screen
sets a mark in the other two as well.

To set a mark at a specific cycle, position the cursor at the cycle and de-
press the SET/CLEAR MARK softkey, then the SET MARK 1, 2, or 3 softkey; t he
state nunmber will be replaced by "MARK 1", NMARK 2", or "MARK 3", hi ghl i ght ed
in reverse video. To return to the Disassenbly D splay screen without setting
or clearing a nark, depress D SASM

To position the cursor at a nark, use the PCSI TI ON CURSOR softkey (see Section
(1), above). If the mark sel ected has not been defined, an error message wll
appear on the Header |ine.

To clear a mark, depress the SET/ CLEAR MARK softkey, then CLEAR 1, 2, or 3.

c. TinmeStanp

The TimeStanp feature enables the user to quickly display and
conpare actual neasured execution times for specific portions of the Trace
Buffer.

There are two TinmeStanp nodes: Delta Tine, and Accurul ate Time. (The current
nmode is displayed at the right of the second |ine of the screen.) Delta Tine
node di splays the execution tinme of each trace cycle, and Accumul ate Tine Mde
di splays time accunulated fromthe trigger event or any arbitrary point ("ZERO
TIME")

Six TimeStanp clock periods are available: 50 nanoseconds (25 Miz), 1 microse-
cond (1 M), 10 us, (100 KHz), 100 us (10 KHz), 1 mllisecond (1 KHz), and 10
m (100 Hz) . To select the TineStanp frequency, use the O ock Setup screen.
(See Section IIlI, "Setup of Operating Paraneters".)

To select Delta Tine node and display the cycle execution tineg, depress the
TI MESTAMP and DELTA TI ME softkeys.

To sel ect Accurul ate Tine node and display the accunulated tine, depress the
depress the TIMESTAMWP and ACCUM TI ME sof t keys. To display accunulated tine
from a cycle other than the trigger event, first depress the TIMESTAWP and
ACCUM TIME softkeys; then position the cursor at the desired cycle and depress
the TI MESTAMP and ZERO TI ME soft keys.

If the TinmeStanp range is exceeded, an overflow error nessage will appear.
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d. Search Function

The Trace Buffer and Reference Menories can be searched in the
Disassenbly Display node for a pattern of up to 32 characters. The Search
node is to find the next occurrence in the specified search direction.

To access the Search function, depress the SEARCH softkey, which opens a
Search wi ndow and rel abels the softkeys to (fromleft to right): CHANGE DIREC
TION (FI), FIND FINDNEXT (F3), ? (F4), * (F5), and QUT (F6).

To chance the Search direction, depress the CHANGE DI RECTION softkey, which
toggl es between "Forward" and "Backward". Default is "Forward".

To specify a Search pattern, enter ASCI| characters in the "Pattern" field via
the keypad, the UP/DOM ARRONS and the "?" and "*" softkeys.

The keypad provides the digits O9, 26 uppercase letters, and an ASCI| space
D, X To access the full set of ASCI|I characters (the digits 09, 26
uppercase letters, 26 |lowercase letters, plus the nonal phanurneric characters),
use the UP ARROWNV to cycle forward through them one at a ting, and the DOM
ARROW to cycle backward. To match any single character during the Search, use
the "?" softkey; to match any sequence of characters, use the "*" softkey.

To performthe pattern Search, depress FI NI/ FI NDNEXT; if there is a mtch,
the cycle containing the match will be positioned at the cursor. To then find
the next occurrence, depress SEARCH  FI ND/ FI NDNEXT. To abort a Search, de-

press any key.

If there is no match, the bell wll sound.

To change the nenory to be searched, depress DI SASSEMBLY to return to the D s-
play screen, then O (for Trace Buffer) or 1-8 (for a Reference Menory).

To exit the Search node, depress the QUT softkey (which returns the D sas-
senbly Display screen) or depress any Display or Setup key.
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Figure IV-L
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5. SPLI T- SCREEN DI SPLAY (via SPLIT Key)

The Tining, State and D sassenbly Display screens may be split to dis-
play tinme-aligned data fromtwo groups or in two different display nodes. The
avail able splits are Timng/ State, Timng/Di sassenbly, and State/ State.

The cursor is time-aligned in the two hal ves of the display.

The split is horizontal (with upper and | ower halves) if Timng is one of the
sel ected di splay nodes, and verti cal (with side-by-side halves) if Timng is
not one of the selected display nodes.

To split a display screen, first change to the Display screen whose display
is to be shown on top or on the left of the split screen, then depress SPLIT.
If there is nore than one split choice, a window will open and the user will
be pronpted by a nenu with selections. Selections calling for display of
another group's data will appear on this menu only if the groups have been
cross-triggered at acquisition tine, so that their data is tine-aligned.

To display a Timng/State split screen, depress SPLIT while in a Timng
screen. To display other split-screen conbi nations, depress 2ND, then SPLIT.

The user should note that, when working with two or nore groups, displays my
not be split under the follow ng conditions:

* When the groups did not begin delay based on the sane event (did not
cross-trigger).

* \When the groups were not set up to cross-trigger, or (even if the groups

were set up to cross-trigger) the groups were started at different times
and so one is triggered early. (See Section IV-Ad4.a, "2ND, START".)
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Figure 1V-M
TI M NG DI SASSEMBLY SPLI T- SCREEN DI SPLAY

7

1988, Arium Corporation ML44068
TIMING Trace 8 Lroup A: BBKAN Jul 2Z. 1988  7:3bpm
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P#05  “UUTLIU 1
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00004 000338 JMP $300 2.600 us

" IRYIE 000330 MOVEZ$9CA.D7 1.250

+@8@A2 000304 MOVEA L #5346 AO 1.950 s

+00005 00030A MOVEM:W (AQ).DO-D6/AL1-A5 1.388 us
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6. CGROUPS (See also Section I11-D, "Configuration Setup Screen".)

The M.4400 may be configured to act as up to four separate |ogic

anal yzers, with each analyzer called a group and labeled A, B, C or D. In
addition to a label, each group also carries a nanme, which may be specified by
the wuser (up to 6 characters), via the Configuration Setup screen. The de-

fault name is the group's pod (e.g., LP4400 or 68000).

A group is &ined by the Capture Mdules it contains: the M4400 acconmodates
up to four Capture Modules, which nmay be grouped separately or together:.
Goups are defined in the Configuration Setup screen, accessed via the CONFIG
key.

Only Capture Mdules connected to LP-4050 LP-8200 and LP-4400 Logic Pods
(100- MHz, 200- Mz, and 400-MHz, respectively) nmay be grouped together; the
LP-8025 (Expansion Logic Pod) and the M croprocessor Pods cannot be grouped.

Each group has its own particular set of specified operating and display pa-
raneters, such as trigger words, trigger sequence, search words, and display

format. (These group settings are automatically saved in battery-backed-up
RAM ) Therefore, each Tinmng, State or Disassenbly Display screen relates only
to the particular analyzer group which is currently active, and the |abel and

nane of the active group appears on the Header |ine of these screens.

Paraneters specified in the Configuration, Set Date/Tine/Msc., and RS232C
Settings screens are common to all groups. G oups can function independently,
or they can arm and/or cross-trigger one another (see Sec. |III-I, "Trigger
Sequence Setup Screen"). Timng, State and Disassenbly Display screens may be
split to enable the user to easily conpare tine-aligned trace in one group
with that in another (see Section IV-D.S, "Split-Screen D splay").

To view the specified paranmeters for each active group, depress GROUP while in
any Setup screen, which rolls the display fromone group to the next. To
change the group for which data is displayed (while in a Display screen), de-
press GROUP, which rolls the display from one group to the next. To set or
change the operating and display parameters for a group, use the Configuration
Setup screen, accessed via the CONFIG Setup key. (See Section I11-D, "Config-
uration Setup Screen".)
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E. PRI NTING D SPLAYED DATA AND OTHER SCREENS (via PRINT Kkey)

Al MA4400 screens may be printed out via an optional, user-installed ser-

ial or parallel printer, connected to the M.4400 via a port on the rear panel
(see Section Il, "Connections"). For nost screens, the entire screen inage
will be reproduced. For State and Disassenbly D splay screens, the user my

sel ect between printing the entire screen |nage, or all or a portion of the
Trace Buffer or a Reference Menory.

Long D splay screen printouts are done on a character-to-character basis to
speed printing; screen dunps to the floppy disk are also character-to-charac-
ter. An exact reproduction of the M4400 character font, |ines and shadings
may be obtained on printouts via a graphics printing node, which uses a pix-
el -by-pi xel basis. Mst screens are printed on a pixel -by-pixel basis, inclu-
ding Disassenbly and State screen displays. But when printing a specified
data range or the entire data record froma State or Disassenbly D splay
screen, the printing is in Ascl characters.

To specify printing paraneters, access the Set Date/ Tine/Mscellany screen via
the S. FUNC and F4 softkey and use the "SELECT PRI NTER' fi el ds. To sel ect
the printer device, use the keypad to enter O (parallel) or 1 (serial), or use
the ROLL CHO CES softkey to toggle between the two; default is parallel. To
speci fy the nunber oflines per page to be printed, enter a nunber (099), or
use the | NCREASE/ DECREASE softkey until the desired nunber is displayed; de-
fault is 60. (This causes a fornfeed character to be sent to the printer
after the specified nunber of lines.) To specify no page breaks for a print-
out, enter 0.

To print a full screen, depress the PRI NT key while viewi ng the screen. For

all screens except the State and D sassenbly Display screens, this will cause
the printer to exactly reproduce the full contents of the screen. (A special
header line is also printed, identifying the printout with the Arium M4400.)

For the State and Disassenbly D splay screens, depressing PRINT calls up a
wi ndow and rel abel ed softkeys via which the user can specify printing not only
the full screen, but also either a particular data range, or the conplete data
file. The softkeys are (fromleft to right) PRINT SCREEN (FI), PRI NT RANGE
(F2), PRINT ALL (F3), and QU T (F6).

To print a full State or D sassenbly D splay screen, depress PRINT, then the
PRI NT SCREEN softkey. To print a particular range of a State or Disassenbly
Di splay screen, depress PRINT, use the keypad to enter the beginning and
endi ng cycle nunbers in the window fields, then depress PRINT RANGE. To print
the conplete data range of a State or Disassenbly Display screen, depress
PRI NT, then the PRINT ALL softkey. To abort a print, depress any key.

The "PRINT RANGE' and "PRINT ALL" printouts show only the specified full data
lines, with none of the surrounding displayed screen information.
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F. M SCELLANEQUS OPERATI NG FUNCTI ONS

1.  STORI NG SETUP FILES

To access the Setup File Storage Screen, depress S, FUNC then 7.
The avail abl e softkeys are (fromleft to right): SAVE FILE, LOAD FILE, UPLOAD
FI LE, DOMLQAD FILE, CLEAR FILE, and LQAD DEFAULTS.

Up to 8 conplete sets of M.4400 operating paraneters can be stored (in nonvol -

atile storage) via the Setup File Storage screen. These settings include
trigger words, trigger sequence, timng and state labels, display format, etc.

On this screen, the current setup file (last file accessed) is denoted by a
right arrow at the left of the file nunber. An asterisk to the right of the
file nunber indicates that the current settings have been changed and do not
match the values in the file.

NOTE: The M.4400 automatically saves the current macine setup once a mnute;
when M.4400 power is turned off, then on again, the settings in effect at pow
erdowmn are restored. (Any setup changes which were nade between the |ast
autonmati c save and powerdown are |ost.)

A setup file is by definition tied to a particular group configuration. For
exanple, it would be meaningless to load a setup file saved froma ganged pair

of LP-4050 Logic Pods into a group containing a 280 M croprocessor Pod. (The
C ock screens wouldn't match, nonexi stent probe nunbers would be referenced,

etc.) To be loaded into a group, a setup file nust have been created from a
group consisting of the same nunber and type of Capture Mdules and Pods.

(Capture Mdul es are ganged to formwider groups.) The Mdul es needn't occupy
the sanme slots on the M4400. G ven these conditions, loading a setup file
will change all other paraneters to match those of the setup file (such as
di splay format and cl ock configuration).

To save a setup file, enter the filenane (8 characters maxi mum) using the key-
pad. Then depress the SAVE FILE softkey, enter a file nunber (1-8), and de-
press SAVE FILE again. (The file nunmber defaults to the current cursor posi-
tion.) The setup file is saved and the file type and date/tine fields are up-
dat ed.

To load a setup file, depress the LOAD FILE softkey, enter the file nunber,

then depress LOAD FI LE agai n. (The file nunber defaults to the current cursor
position, and the pod node displayed on the Format Display Setup screen is
updated to match that of the loaded file.) The current group type nust be the
sane as that of the setup file, file, or an error will occur.

To specify a powerup setup file (to be |oaded autonatically at powerup), enter
in the "PONERUPP FILE:" field either a file nunmber (1-8) or O (powerdown).
There is a powerup setup file associated with each |ogic analyzer group; to
specify a powerup setup file for another group, use the ROLL GROUP softkey.

Setup files may al so be upl oaded via the RS232C port to other equi pnent. (See
Section 6, below)
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Figure |V-N
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2. STORING REFERENCE MEMORY (See also Section 1V-D.3.e, "Filling
and Editing Reference Memory”.)

Up to eight Reference Menories may be defined and saved (in battery-
backed-up RAM using the Reference Storage screen, accessed via the S FUNC
key and 8. A Reference Menory is a copy of all or part of a Trace Buffer, and
is often used in nmaking repetitive Conpares of known valid data agai nst t hat
in the Trace Buffer.

Ref erence Menories may be edited and fill ed; (the Trace Buffer cannot). Edi-
ting a Reference Menory allows Search and Conpare operations to be nore sel ec-
tive: a typical reason to edit mght be to enter Don't Cares (Xs) in sone
fields so that a Conpare will ignore extraneous data.

Ref erence Menory may al so be upl oaded and downl oaded to and from ot her equip-
ment via the RS232C port.

The total storage available for Reference Menories is about 40,000 bytes, and
the amount renamining for undefined Reference Menories is displayed on the bot-
tomline of the Reference Storage screen. Including Don't Cares in a Referen-
ce Menory will double its size; including Tine-Stanp values will increase the
size by 4 bytes per cycle.

The | ast-accessed Reference Memory is &noted on the screen by a "->" to the
left of its nunber.

To copy all or a portion of the Trace Buffer to a Reference Menory, depress
the TRACE -> REFERENCE softkey (which opens the Copy Trace wi ndow). (To name
the Reference Menory at this point, position the blinking cursor in one of the
unused "Name" fields and enter a name (up to 8 characters.)

Then cursor to the "From trace cycle" and "To trace cycle" fields and enter
the begi nning and ending cycle nunbers of the portion of the Trace Buffer to
be copied. (The default beginning nunber is the cursor location in the Dis-
play screen; the default ending nunber is the end of the Trace Buffer.)

Next enter the nunber (1-8) of the Reference Menory to use in the "Into Ref"
field (the default is the location of the screen cursor), whether or not Don't
Cares are allowed ("0" for no, "1" for yes), and whether TimeStanp is to
included ("0" for no, "1" for yes). Lastly, depress TRACE -> REFERENCE again.

The Reference Storage screen will then automatically display the size and type
of Reference Menory, whether or not Don't Cares are allowed (under "X'),
whet her Tine-Stanmp is included (under "T"), plus the date and tine.

To abort storing Reference Menory, depress any key.

To display a Reference Menory, change to a Tim ng, State or D sassenbly D s-
play screen, then select the Reference Menory to be displayed by depressing
its nunber (I1-8). To redisplay the Trace Buffer, depress 0. (The nunber of
the current nenory being displayed appears on the Header line.)

To clear a Reference Menory, depress the CLEAR REFERENCE softkey; to verify,
depress CLEAR REFERENCE again. This frees up the previously allocated nenory.

Section 1V, Page 42 [ OPERATI ON| M.4400 Operating Manual



To upload a Reference Memory, first specify the RS232C communi cati on parane-
ters (see Section IV-F. 6, "RS2323C Port Settings"). Then depress the UPLQAD
REFERENCE softkey, enter the nunber (1-8) of the Reference Menory to be upl oa-
ded (default is the current cursor position), and depress UPLOAD REFERENCE
again. The Reference Menory will be transfered in Intel hex fornat out the
serial port.

To download a Reference Mermory, first make sure that the current Pod type
mat ches the Pod type of the Reference Menory. Then depress the DOMLOAD REFE-
RENCE softkey, enter the nunber (I1-8) of the Reference Menory to be downl oaded
(default is the current cursor position), and depress DOMLOAD REFERENCE
again. The M.4400 will then autonmtically update the related fields in the
Ref erence Storage screen (Size, Type, Don't Cares, TineStanp, and Date/ Tine).

To abort an upload or downl oad, depress any key.

Fi gure IV-O

REFERENCE STORAGE SCREEN
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3. COVPARE FUNCTI ON

To access the Conpare screen, depress S. FUNC, 9. The Conpare
softkeysare (from left to right): SINGLE COWARE (Fl), RECAPTURE & COVPARE
2 . CONTI NUAL COVPARE (F4), and CLEAR RESULTS (F®6).

The Conpare function conpares data in the Trace Buffer with the data in a Ref-
erence Menory, by one oftwo nethods: Single and Continual. The Singl e- Com
pare nethod conpares already-captured data with that in a Reference Menory,
and the Continual Conpare nethod continually recaptures data according to the
M.4400 setup parameters, making the comparisonto the Reference Mermory after
each recapture. The Reference Menory data nmy be previously captured data
that was copied to a Reference Menmory fromthe Trace Buffer, ordata which was
downl oaded to a Reference Menory via the RS232C interface.

The wuser specifies the conparison operation to find either differences or
mat ches. The nunber of cycles which neet this conparison condition are shown
as part of the conparison results, and the specific cycles are highlighted in
the state Display screen by dimmng all other cycles.

Fiqure |V-P

COVPARE SCREEN
(WTH RESULTS W NDOW

oration

91988 Arium Cor

"BtaFiih"Jég :
Ending cycle :
Reference memory to use :
Mode (B=bit, 1=word) :
dkew tolerance (B-9 cycles) :
Mak cycle if (B8=T#R, I=T=R)
Mode (B=halt if, I=count if) :
Pass if (B=T#R, 1=T=R) :

BRI IS

Sdv.
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(a) Single Conpare

To set paraneters for a Single Conpare, use the keypad to enter
the follow ng paraneters: conpare ranges, Reference Menory to use, Conpare
mode (bit-by-bit or word-by-word), skew tolerance, and the Conpare condition
(Trace # Reference or Trace = Reference).

To specify the Conpare ranges, enter state nunbers for the starting cycle in
the Trace Buffer, and the starting and ending cycles in the Reference Menory.
The data ranges nust be equal in size. (The M.4400 automatically calcul ates
and displays the Trace Buffer ending cycle after the other cycles have been
entered.)

To specify the Reference Menory, enter its nunber (I-8). (Ref erence Menori es
are defined in the Reference Storage screen; see Section [V-F. 2.)

To select the Single-Conpare node, enter 0 (bit) or 1 (word). Using Bit Com
pare, cycles are conpared on a bit-to-bit (channel-to-channel) basis; using
Wrd Conpare (the default), cycles are conpared cycle-by-cycle. The selection
of node nmatters only when skew is specified to be nonzero.

To specify the skew tolerance ("jitter"), enter the desired nunber of cycles
(09) . skewallows the conpare algorithm to be nore flexible. For exanple,
m croprocessor cycles sampledwith an internal clock may appear a varying num
ber of times in the Trace Buffer, depending upon how the internal clock and
the m croprocessor clock happened to line up at a given tine. Allowng sonme
skew lets the conpare algorithm look up to skew words on either side of the
work i n Reference Menory to try to find anatch.

The skew value will directly affect the amobunt of time the Conpare operation
wll take: as the allowabl e skew increases, the nunber of checks that the
M.4400 nust perform increases dramtically. For faster Conpare execution

times, the skew value (and conpare range) should be no larger than necessary.

To set the Conpare condition, enter O (T=-R differences will be highlighted),
or 1 (T=R matches will be highlighted).

To performthe Single Conpare after setting the above paraneters, depress the
SI NGLE COWPARE softkey. This opens the COVMPARE RESULTS wi ndow, which displays
the nunber of instances that the Compare condition was nmet, and the state num
bers of the first and | ast cycles narked. (The bottom three fields--the num
ber of passes, failures, and attempts--are used only in the continual -conpare
mode. ) The results of the Conpare are highlighted in the State Display.

To recapture data and do another Single Conpare, depress RECAPTURE & COVPARE.

To clear the results (fromthe State Display screen) and to close the Search

Results window, depress the CLEAR RESULTS softkey or depress TIMNG STATE or
DI SASSEMBLY. To abort a Conpare, depress any key.
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(b) Continual Conpare

To set paraneters for a Continual Conpare, first use the keypad to
enter the above-discussed paraneters in the Single Conpare fields. Then enter
these additional parameters in the Continual Conpare fields: Conpare node
("Halt if" or "Count if") and the pass condition (T=R or T=R).

To specify the Continual - Conpare nbde, enter O ("Halt if" the pass condition

is seen) or 1 ("Count if" the pass condition is seen). "Hal t if"
executes Conpares until the condition specified has been nmet, or STOP has
been depressed. "Count if" executes conpares forever, or until STOP has been
depressed.

If "Halt if" is selected, the M.4400 will reacquire and Conpare until it finds
the condition (= or #) specified for marking data (last field above). |If

"Count if" is selected, the two results (pass and fail) wll be displayed and
accurrul ated for all captures; the pass condition is set separately fromthe
“mark"/"Halt if" condition.

To specify the pass condition, enter 0 (T=R) or 1 (T=R).

To perform the Continual Conpare after setting the above paraneters, depress
the CONTI NUAL COWPARE softkey. Thi s opens the COVPARE RESULTS w ndow, and
also highlights the resulting cycles in the State Display screen. Thi s wi ndow
shows the nunber of instances that the conpare condition was nmet, the state
nunbers of the first and |ast cycles narked, and the nunber of passes, fail-
ures and attenpts. Al this information is continuously displayed and updated
in the wi ndow. (During the Continual Conpare operation, a blinking "ACTI VE"
will overwite the date and time on the Header line.)

The counters for passes, failures, and attenpts roll over to zero at 65535.

To clear the results (fromthe State Display screen) and to close the Search
Results wi ndow, depress the CLEAR RESULTS softkey or depress TIMNG STATE or
DI SASSEMBLY. To abort a Conpare, depress any key.
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4. SEARCH FUNCTI ON

See Sections 1V-D.3.d and IV-D.4.d for discussions of the Search
function in the State and D sassenbly Display screens, respectively.

5. ROM EMULATION  (Optional)

The ROM Enul ator Pod (RP-016), an optional M4400 accessory, enables
the M.4400 to emulate one or nore 27XX-series EPROMs, giving it a powerful
tool for debugging code in mcroprocessor-based systens. Code can be down-
| oaded to the Enulator and then patched as required. The M.4400 can acconmmo-
date a second pod, which doubles the nenory which can be emul at ed.

There are three ROM Enul ator screens: ROM Enul ator Configuration, ROM Emul at or

Editor, and ROM Enul at or Transfers. To access the ROM Enul ator screens, de-
press S. FUNC, then 5 (Configuration), 6 (Editor), or 4 (Transfers). See Sec-
tion VIII, "ROM Emulator Pod", for detailed descriptions of these screens.
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6. RS232C PORT SETTI NGS

To access the RS232C Settings screen, depress S. FUNC, 3. This screen
configures the RS232C serial port, which 1is used to upload and downl oad setup
files, Ref erence Menories, and ROM Enulator files, and to connect with a ser-
ial oprinter. The user should set the RS232C paraneters (listed below) such
that they are conpatible with whatever &ice is conmmunicating wth the
M.4400.

To set all paraneters to defaults, depress the DEFAULT SETTI NGS softkey.

To select the baud rate at which nessages will be sent and received by the
M.4400, enter O B. Sel ections are 110, 150, 300, 600, 1200, 1800, 2400,
4800, 7200, 9600, 19200, and 38400. Default is 9600.

(The M_4400 can accept data continuously at 9600 baud.)

To select the parity, depress O (off), 1 (odd), or 2 (even). Default is off.

To set the character length, depress O (7 bits) or 1 (8 bits). Default is 8.

To specify delays (in ns) after sending a character or after a carriage return
(for devices that are slow to receive characters), enter O-999. Default is O.
Specification of delays is needed when interfacing with devices which cannot

accept characters at the selected baud rate without |osing some. so that data
will not be |ost when sending from the M4400. If a handshaki ng protocol (see
bel ow) is inplemented when sending to a slower device, no delay is needed.

To set the End-of-File character, enter OOH 1FH Default is |AH the DOCS
End-of -Fil e character.

To set the End-of-Line character, enter 0 (CR carriage return), 1 (LF, [line-
feed), or 2 (CRLF). Default is CRLF. When using the RS232C interface to send
data or screen displays to a CRT or a printer, some systens automatically wll
add a LF after each CR, if the system does not, the user should specify adding
a LF to prevent overprinting each line on the previous |ine. VWhen communi ca-
ting with a conputer, hi gher throughput is achieved by not adding a LF after
each carriage return.

To enabl e XON and XCOFF (Control S & Control Q, enter 1; to disable, enter O.
Default is disabled.

To enable RTS/CTS (REQUEST TO SEND & CLEAR TO SEND), enter 1; to disable, en-
ter 0. Default is disabled. The actual handshake protocol is the RxRts pro-
tocol, as defined by Signetics.
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The following pins are on the M4400 rear panel Serial Port connector:

Pi n Si gnal Name | nput
No. (per RS-323C) to M4400
1 Saf ety ground X

2 TXD

3 RXD X

4 RTS

5 CTS X

7 Si gnal ground X

The M.4400 is a "DIE' device; i.e.,
woul d a standard CRT term nal.

Figure 1V-0Q

RS232C SETTI NGS SCREEN

out put
from M.4400

it appears at the RS-232C interface as

1988, Arium Corporation
R52370C SETTINGS Group B:
Baud Rate (select from below)
0=110 3= 600 6=2400 9- 9688
1=150 4=1200 7=4800 A=19200
2=300 5=1800 8=7200 B=38400

(O=off]=0dd, 2=even)
(7-8 hits)

§185

Parity
Character length

Delay after character
Delay after carriage return (CR)

End-of-file character (00H-1FH)
(Control Z = 1AH)
End-of-line char  (0=CRALF,

Enable XON/XOFF (B=no, 1=yes)
naRS/CTS (B=nao, 1
BERAUEE O

2l

]
ST

A

2=CRLF) :

~

— ;‘.
W ; e’
;3(.’9:{(( KK

Jul 7Z.
: ElsEg)

i

1933

E bits
: Fﬁﬁrﬂs
« B4 ms

ML 4400
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7. PERFORVANCE ANALYSI S

a. Cener a

The Performance Analysis screen is
both time analysis and value analysis of a specified range or
in one of three data capture nodes (Single,

presents

of data in the Trace Buffer,

tinual, and Accumul ate).
fluctuate in real tine)

Anal ysi s
by both nunerica

Figure IV-R

PERFORVANCE ANALYSI S SCREEN

accessed

via S FUNC, A It
ranges

Con-

results are displayed dynamcally (as they
val ues and bar

gr aphs.

AXXXIXA L1 Nse

ERPFL

TURE BERRINGS:
apt ure mode
Timestamp period
depth

Trace

ADR DAT
naae

A3FF

ML 4484
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b. Data Capture Settings

The three "Capture Settings" fields onthe bottom of the Perfom
ance Analysis screen are used for both time and val ue anal ysis.

To set the capture node, use the ROLL MODE softkey to toggle among the three
modes: Single, Continual, and Accumul ate. The Continual node does repetitive
single captures, and the Accunul ate node accumulates results as it does repet-
itive captures.

To select the TineStanp period, depress ROLL TI MESTAMP until the desired val ue
appears in the "Timestanp period" field. The hardware TinmeStanp counter is 14
bits long, and can neasure tine between events as large as 819 us with a per-

iod of 50 ns, and as large as 163 sec wth a period of 10 ns. The peri od
sel ected should be short enough to give a high resolution of times, but |ong
enough so that the TineStanp counter doesn't overfl ow (If it does overflow,

an "OVERFLOW nessage will be displayed in place of a tine value.)

Note that changing the TimeStanp period on this screen will also change the
Ti neStanp period on the Oock screen.

To set the nunber of cycles to be captured, cursor to the "Trace depth" field
and enter a decimal nunber between 1 and the Trace Buffer depth. (A nunber
| arger than the depth will not be accepted, and the field will default to the
Buffer depth.) Usually this nunber should be large, so that there is nore
meani ngful data to work with. But if an event occurs infrequently, this

nunber may be reduced to decrease the capture tine.
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c. Time Analysis

Time Analysis neasures the time between events, such as the begin-
ning and endi ng addresses of a mcroprocessor subroutine that is suspected of
taking too long to execute. Conbinational data qualification is used to cap-
ture only the beginning and ending events, one trace cycle per event. Because
of this, the Trace Buffer can hold thousands of occurrences of a range, whi ch
makes the tine analysis nmore neaningful than if all cycles had been captured
and checked for the particular range. Tine Analysis uses M4400 hardware
TimeStanp infornmation to neasure the actual tines (both inside and outside a
range).

The user may specify up to four ranges, wth each being defined by a beginning
and ending event. An event is &ined by a conbination of trigger words.
This enables the M.4400 to analyze nulitiple entry and/or exit points for a
section of code.

A specified range may be nested, and the time mneasured inside it is not
included in the accunulated tinme for an outer range. This pernits excluding
interrupts when tine-analyzing a section of code.

To label a range, cursor to a Nanme field and enter a nane (of up to six char-
acters; this name will be used to |abel the bar graph results for the range.

To specify the range (by trigger words), cursor to the "Begin timng on" and
"End timng on" fields and depress the A-H keys to alternately include, "not",
or exclude particular trigger words. Trigger words are, by default, "or'd"
t oget her. To "and" words use the EDI T FIELD softkey.

To specify the capture settings, see Section b, above.

Then, to performthe tine analysis, depress TIME ANALYSIS. The results will

be displayed on the lower part of the screen in two sections. The upper
section shows the percentage of time each range was active (in both nunbers
and bar graphs). The lower section shows the following statistics for each
range:

* The nunber of times it was encountered
* Its mninum maximum and nean tines
* |ts nean interval (average tinme between its occurrences)

For _exanpl e: The user wants to anal yze the execution time of an interrupt rou-
tine that begins at 1000H and ends at 1124H while excluding a higher-priority
interrupt at 2000H to 2100H. Define Trigger Wrds A B, C and D as fetches
at | O00H, 1124H, 20008, and 2100H, respectively. Then specify that one range
begin timng on A and end timng on B, and the second range to begin on C and
end on D, and do the analysis. (The renmining two ranges should be "off".)

To return to the full Perfornmance Anal ysis screen, depress CLEAR RESULTS. To
stop analysis in the Continual or Accunul ate node, depress STOP twice.
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Figure IV-S

PERFORVANCE ANALYSI S SCREEN
WTH TIME ANALYSI S RESULTS

ML4488

3785

on

Total sampling time:
pRaRae S REIME R R
SUBRGG | 43.94Z
SUBRA1 13.197
SUBR@AZ | 42.487

ey
g

iy
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d. Val ue Anal ysi s

Value analysis gives histograms of the relative frequency of a
range of values, such as (for a mcroprocessor) an address range, a data range
at a particular address, or a range of status codes. Conbinational data qual-
ification is used to capture only cycles that fall within the specified range,
nmaki ng the data anal ysis nore nmeaningful than if all cycles had been captured
and then checked, whether or not they were within the range.

The format of the "Value Analysis" fields is that specified in the Format Dis-
pl ay Setup screen. (See Section IlI-E)

To specify the values to be histogramed, cursor to the "Value Analysis"
fields and depress SELECT Fl ELD. Then use the keypad to enter the beginning
and ending address values for the range, and other values (or Don't Cares) as
appropriate in the other fields.

To specify the capture settings, see Section b, above.

Then, to performthe val ue anal ysis, depress VALUE ANALYSIS. The screen
display will be replaced by a histogram of the values within the specified
range, which is divided into 16 equal -sized subranges. The display shows, for
each  subrange, the percentage of tine that a value was within the range, both
as a nunber and as a bar graph.

Exanple 1: To histogram all data values at Address |OOCH in an 8085, enter:

EXT STS ADDR DAT
XXXX XXXX 1000 00
FF

Exanple 2: To histogramall instruction fetches in an 8085, enter:

EXT STS ADDR DAT
XXXX XXXX 0000 xx
FFFF

Exanple 3 To histogram the anount of time spent in user and supervisor nodes
in a 68000, enter:

EXT STS ADDR DAT
XXXX 0 DOOOOK DOOK
1

where the Status field has been defined (in the Format screen) to contain
only Bit 66 (User/Supervisor bhit).

To return to the Perfornmance Anal ysis screen, depress CLEAR RESULTS. To stop
anal ysis in the Continual or Accunul ate node, depress STCP twice.
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Figure IV-T

PERFORVANCE ANALYSI S SCREEN
W TH VALUE ANALYSI S RESULTS

©1988. Arium Corporation ML44808

= Max=0
cotlgdipnsee b PR ME o B i 2 L R L
#8-aa3rF .
848-667F | 0.00%'
B#80-80BF | 17.48%
ACA-B6BFF 0.00%
180-813F | 3.83%
148-G417F 0.00%
188-@1BF | 43.04%
1CA-01FF | 6.887
286-823F | 2.417
248-827r | @.987
288-@2BF | 38.927

208-@2FF | @.887
388-833F | 0.00%

348-837F | 0.00%
38@-@3BF | 9.00%.
3CA-B3FF | 9087

3
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8.  AUTOCAPTURE

The Autocapture screen is accessed via S. FUNC., B. It is used to en-
able and disable the Autocapture function. Wien Autocapture is enabled, the
M 4400 will continually recapture and display updated trace data after  START

has been depressed.

"1" in the "Autocapture node" field; to disable

To enabl e Autocapture, ent er
depress STCP twice.

it, enter "2". Default is off. To stop Autocapture,
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9.  FLOPPY DI SK FUNCTI ONS

To access the Disk Functions screen, depress S. FUNC, D. The Disk
Function softkeys are (fromleft to right) SORT BY NAVME, SORT BY EXT, and SORT

BY DATE.

This screen provides access to an optional 3-1/2-inch floppy diskette. In
addition to disk operations, files may be printed directly to the disk by se-
lecting the disk as the printer device; see "Settings for Date, Tine...", Sec-

tion [V-G3. Also, setup files, Ref erence Menories, and ROM Enul ator files
may be read or witten directly fromtheir display screens.

The Floppy Disk Drive (optional M4400 equipnent) can read, wite and format
any 720K DCs di skette.

On the Disk Functions screen, the line below the Header lines gives the name
of the directory currently accessed, and the anount of space available on the
di sk. Belowit is alist of files in that directory, show ng the nane, size,

attributes, and creation date for each. This |list may be arranged by fil ena-
me, by extension, or Dby creation date: to re-sort the directory files, depress
the appropriate softkey (SORT BY NAVE, SORT BY EXT, and SORT BY DATE).

The cursor is a reverse-video bar which highlights one of the files, and nay
be used to select a file during file operations. To nove the cursor a line at
a time, depress the UP/DOM arrows; to nove to the top/bottom of the screen or
to an adjacent page, depress the Shift key with an UP/ DOMW arrow.

a. File Qperations

For nost file operations, a w ndow opens and pronpts the user for
a filenanme; the default filenane in this windowis the filename at the cursor.
To abort any operation while this window is open, depress the QUT softkey.

To enter a filenanme, use the keypad to enter up to 8 al phanumeric characters
and, optionally, an extension (a "." followed by 3 characters); then depress

the OK softkey. (A new set of softkeys provides a space, "\", "*", and ".",
plus K and QUIT.)

To copy a file, depress 1, enter the source filenane and depress OK; then
enter the destination filename and depress OK. A copy nay take the follow ng
forns:

Copy File to File

Copy File(s) to Dr

Copy File(s) to AUX (AUX = serial port)
Copy AUX to file (AUX = serial port)
Copy File(s) to PRN (PRN = parallel port)

To delete a file, depress 2, enter the filenane and depress K

To renane a file, depress 3, enter the original filename and depress CK; t hen
enter the new fil ename and depress K (Wldcards are not pernitted.)

To conpare two files, depress 4, enter the first filenane and depress OK; then
the second fil ename and depress K (The two files must be the sane size.) If
the files do not match, the line nunber and character position of the first
di fference are displ ayed.
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b. Directory Operations

To change directories, depress 5 enter the nane of the directory
to change .t0, and depress K The contents of the new directory are displayed
and the Directory field at the top ofthe screen is updated.

To nake a new directory, depress 6, enter the nane of the directory, and de-
press

To renove a directory, depress 7 and enter the directory nane, t hen
OK. (The directory nust be enpty.)

depr ess

c. Formatting the Disk

To format the diskette, depress 9, then depress 9 again to verify

the . operation. ~The disk is formatted and all prior data is lost. After for-
mtting, an optional Volume Label is requested. To | abel the volune (disk),
enter the |abel; to skip this step, depress QUT.

Figure |V-U

DI SK FUNCTI ONS  SCREEN

ML44BB

@1988 Arium Cnr-oration

ERRNO. .H 1113 .... 1988 1:13p

. FCNTL .H 693 cee Oct 21, 1988 1:26p
4. FDC LNT 52 .a.. Oct 7, 1988 2:38a
5. FDC44 .C 28240 e Oct 21, 1988 2:24p
6. FDC44 .H 19347 R Dct 21, 1988 3:56p

. FDCCL .BAT 51 .a.. Jun B8, 1988 3J:81a
g. FDCED  .BAT 87 .a.. Dct 1B, 1988 11:25p
g. FDCFD  .BAT 76 .a.. Oct 17, 1988 4:56a
18. FDCLINT .BAT 95 .a.. Oct 7, 1988 1:32a
11. FDCMPR .C 1513 ceen Oct 21, 1988 11:48a
12. FDCPRO__.H 72983 Oct 21, 1988 11:48a
1 Poon fFile ~
7. Delete file B: Rﬁ&é’e i 3. Format disk
3. Rename file 7. Remove dw
4. Compare files
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G, SUPPORT FUNCTI ONS

1. CALCULATOR

To access the Cal cul ator screen, depress S. FUNC, Fl. The Cal cul at or
softkeys are (fromleft to right): STORE MEMORY, RECALL MEMCRY, +, -, * and -.

The M.4400 provides a g-function cal culator which perforns all operations wth
32-bit accuracy and operates in any of four nunber bases (hexadecimal, deci-

nal, octal, and binary). It has ten menories for constants and/or symbol
of fsets, and nine basic operator functions (+, -, * + AND, OR XOR NOT, and
NEG)

The results of the last calculation are displayed in all bases in the
"Last Result" area. This value is assigned to the Z key, and may be entered
into any M.4400 nurerical field sinply by depressing Z (2ND, H while in that
field. Values in nenmory are displayed in the menory wi ndow in the upper |eft
of the screen.

The results window (in the upper right) displays the nunber being entered and
calculation result, and indicates the current nunber base, current operator,
and "STORE" or "RECALL" when nmenory is being accessed.

Figure V-V

CALCULATOR SCREEN

1988, Arium Cor

oration MLA4QQ)
A: 68B6BA Jul 22. 1988 ‘

0

1 :
2 | 17C8468

310 DE F
410

51 IEAL b B C
610

710 7 8 9
8§10

910 4 5 6
LAST RESULT <Z>: 2 3
HEX: 17C8468

DEC: 24937576 @ CE/

0CT: 137102150
BIN: 9
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The cal cul ator operator functions are accessed via four softkeys, pl us six of
the keypad keys:

Functi on Descri ption Ke_y
+ Addi tion F3
Subt raction F4
¥ Mul tiplication F5
Di vi sion F6
= Equal s X
AND Arithretic and u (no, Q
R Arithmetic or 0 eND 6
XOR Excl usi ve or R @b, 93
NOT I's conpl ement N (2ND,  5)
NEG 2's conplenent (+-) G
CE Clear entry CLEAR
C d ear wi ndow CLEAR, CLEAR

To sel ect a number base, use the keypad and depress H for hexadecimal, T (2N

B) for decimal, Q (2N, 8) for octal, or Y (20, @ for binary. Changing the
nunmber base affects both the results wndow and the nenory displays, except
when binary has been selected; in this case, the value in menory is displayed
in deci mal (because of space limtations on the screen).

To enter a nunber for cal cul ati on, use the al phanuneric characters O-F on the

keypad. To clear the current number, depress CLEAR To clear all nunbers and
operators entered so far, depress CLEAR twi ce. (This does not clear the
memories.)

To store a displayed value into a nenory | ocati on, depress the STORE MEMORY
softkey, then use the keypad to enter the nunber of the menory (O 9) in which
to store the value. (Storing a value in menmory overwites any value pre-
viously stored there.) To recall a value fromnenory and use it in a current
cal cul ati on, depress the RECALL MEMORY softkey, then enter the nunber of the
the nmemory fromwhich to recall the val ue. Wien either STORE MEMORY or RECALL
MEMORY has been depressed, but the nunber of the nenory has not yet been en-
tered, the user will be pronpted by either "STORE' or "RECALL" being displayed
in the results w ndow.

To transfer the last result to a nuneric field on any M.4400 screen, change to
that screen, cursor to the field, and depress Z (2ND H . The nunber will
remain in the Calculator results w ndow.
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2.  STOPWATCH

The Stopwatch function is accessed via the Stopwatch Control screen.
St opwat ch operates either as an independent timer (Mdde |), with its start and
stop being controlled via softkeys on the Stopwatch Control screen, or as a
nmeasurer of the data recording time (from depressing START to the occurrence
of a trigger or depressing STOP) (Mde 2). Time is measured in hours (u to
99), ninutes, seconds, and hundredt hs of seconds.

To access the Stopwatch Control screen, depress S. FUNC, then the STOPWATCH
CONTROL  sof t key. The screen has two softkeys: START TIMER (FI) and STCP TIMER

).
To select the Stopwatch node, enter 0 (off), 1 (Mde I), or 2 (Mde 2).

Wien the Stopwatch is active, the date and tine on the Header |line of all
screens is overwitten wth the current tiner value.

Figure |V-W

STOPWATCH CONTROL SCREEN

oration MLA4QNQ,
Group A: 6B8RAA stopuatch 0A0:606:08.09

@1988, Arium Cor
STOPWATCH CONTROL

Stopwatch mode (0=off, I=mode 1, 2=mode 21 :

.
0

o '\ -}
AT A XN S5 Y

The timer iscontrolled by the two function keys below.

stopped when atrigger occurs or <STOP> is pressed.
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3. SETTINGS FCR DATE, TIME ALARMVS, PRINTER, VIDEO AND TRI GGER BELL

The Set Date/Tine/Msc. Screen controls the M4400 cal endar (date and
tine, audible alarnms and al arm messages, printer port selection and |ines per
page , and characteristics of the video display and trigger bell.

To access the Set Date/Tinme/Msc. screen, depress S. FDNC then the SET DATE/
TI ME softkey. The softkeys are ROLL CHO CES (F), |NCREASE VALUE (F3), and
DECREASE VALUE (F4).

In all numerical fields (except the Vertical Refresh Rate field) there are two
met hods of entering values. The user may either use the keypad to directly
enter the specific numerical value, or use the | NCREASE VALUE and/ or DECREASE
VALUE softkeys. one

Sinmlarly, in a field whose selections are "0" or"l", the user nay either use
the keypad to enter 0 or 1, or depress ROLL CHO CES to toggl e between the two.

The cal endar and al arm use Anerican-style numerical dates (nonth/day/year).

Figure 1V-X
SET DATE/ TI ME/ M SC. SCREEN

91988 ﬁrium Cor oratinn ML4400

Jul 73. 18688 17:37pm

Mode 0=12hr, 1=24hr) :

Time (B=am, 1=pm)
SEP e parc TIME STS MESSAGE

Alarm 1: mfm/ee 65:00 am RISE AND SHINE

Alarm 2: [EYAUVAE ALl un CELEBRATE 49TH BIRTHDAY
SRR PRINGER  (O=parallel, I=serial): [EYEYITN
oo LINES per page  (0-99) : i

'I.hténéi.t'yh (Z)—% rcent) : percent

Screen saver (0=offl:99 minutes) I minutes
Vertical refresh rate (0=6Blz, 1=50 Hz3 : f¥iHz

iFrequencg (SBB 20000 Hz) : EEE0 Hz Count  (0-9)B bells
Duration (.85-.99 secs) :

I T

:::::::::::::

HBTERS
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a. Date and Ti ne

The M.4400 is factory set with the current date and ti e, but is
resettabl e by the user; both 12-hour and 24-hour display nodes are avail able.

To chance the date or tine value, cursor to the Date and Tine fields and enter
the desired values, plus 0 (for an) or 1 (for pm. NOTE: Regardl ess of whet -
her the display node is 12-hour or 24-hour, the tine is always set here in 12-
hour node. Any year value less than 88 is assuned to be in the 21st century;
e.g., 85" means 2085, not 1985.

To change the tine display node, cursor to the Mdde field and use the keypad
to enter 0 (12-hour) or 1 (24-hour).

b. Audible Alarns and Al arm Messages

The M.4400 can be set for two general -purpose audible alarnms. In
addition, the user may specify an alarm message to be displayed on the Header
l'ine. The duration of the audible alarm (beeps) and displayed al arm message
is one mnute, or until any key is depressed.

Four alarm statuses are available: to alarm at a specified tine on a speci-
fied date ("on"); to alarmevery day at a specified tine ("daily"); to alarm
at a specified tinme and date, then disable the alarm ("once"); and "off".

To set an audible alarm cursor to the Date and Tine fields and enter the de-
sired val ues; next use the ROLL CHO CES softkey to select "anl or "pnf; t hen
cursor to the STS (Status) field and use the ROL CHO CES softkey to select
the node (on, daily, or once).

To specify an alarm nessage to be displ ayed, cursor to the Message field and
use the keypad to enter the nmessage (up to 24 al phanuneric characters).

To disable the alarm cursor to the STS field and use the ROLL CHO CES soft-
key to select "off". To disable the alarmafter a particular alarm use the
"once" node; see above paragraph.

c. Printer Selection and Lines per Page

To sel ect the printer device, cursor to the Select Printer field
and enter O (parallel) or 1 (serial). If the serial port is selected, the
settings in the RS232C Settings Screen (accessed via S FUNC, 3) may need to
be changed.

To specify the nunber of |ines per printed page, cursor to the Lines per Page
field and enter the desired value (I1-99); a fornfeed character is sent to the
printer after the specified nunber of I|ines. To specify no page breaks, en-
ter 0.
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d. Vi deo Characteristics

The wuser nay vary the intensity of the CRT display, activate a
Screen Saver function, and change the vertical refresh rate. The Screen Saver
will blank the screen after a specified tinme has el apsed wi thout any keyboard
activity; depression of any key will repaint the screen. The vertical refresh
rate is set at the factory (at 50 or 60 Hz), dependi ng upon the shipnent des-
tination, and shoul d not be changed unl ess the operating power frequency of
t he M.4400 i s changed.

To specify the screen intensity, cursor to the Intensity field and enter the
desired value (2099%.

To use the Screen Saver, cursor to the Screen Saver field and enter the nunber
of mnutes (1-99) to elapse before the screen is blanked. To disable the

Screen Saver, enter 0.

e. Trigger Bell Characteristics

Many M4400 wusers operate in environments with multiple logic
anal yzers. To distinguish the beep of one machine from another, each M.44Q0 s
trigger bellcan be set to a specific pitch, duration, and nunber of beeps.

To specify the trigger bell pitch, cursor to the Frequency field and enter the
desired val ue (500-20,000 Hz); default is 2000 Hz. To specify the nunber of

trigger bell beeps, cursor to the Count field and enter the desired nunber

(1-9): default is 2 beeps. To disable the beep, enter 0. To specify the
duwrats oy of the trti boger belur at i on field and enter t he de -
sired value (.05-.99 seconds). Default is .08 second.
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H. | NFORVATI ONAL DI SPLAY SCREENS

1. ASC | CHART

To access the ASCI|I Chart screen, depress S. FUNC, then the F2 soft-

key.
This screen displays the ASCII 128-character set and their numeric equiva-
lents in one of three nunber bases (octal, decimal, and hexadecinal). The

active nunber base is shown in the upper left of the screen.

To change the number base, use the ROLL BASE softkey. Default is hexadeci mal .

Figure IV-Y

ASCII CHART (HEX)

91988, Arium Corporation ML4444
QQEX : Oct 26. 1988 - 5:92pm
g % (10 % P8 38 0 U8 @ p0 P 68 ' [718 p

t % |11 % P10 B1 1 41 A Bl Q 1 a (71 gq

2 5 (12 % P2 ™ B2 2 42 B B2 R 62 b [f12 r

3 % |13 % PP3 # P33 3 M3 C pB3 S B3 ¢ [713 s

4 5 |14 % P24 $ B4 4 W44 D B4 T B4 d |14 t

5 & (5 % 25 % [35 5 45 E B5 U 5 e [7s u

6 % (16 ¥ 26 & [36 6 46 F |56 V |6 f [76 v

7 % (v % pr ' @7 1 W41 G 7 W 67 g [17 w

8 % (18 % 8 ( |38 8 48 H B8 X 68 h [/18 X

9 % |19 % P9 ) B9 9 ©49 | 59 Y 69 i |79 v

A % (A % PA * JA - KA J|5A Z [6A | [A z

B % (B % 2 + 3B : 4B K §B 1 6B k |[7B {

C & [ & pc , BC < 4C L BC \ 6C 1 [C t

D &« (D % 20 - 8D = 4D tH|SD 16D m |70 }

E % |IE % []E 3E > UME N |[SE *» BE n [|TE ~

F 5 WUF % PF / 3F ? 4F O BF _ 6F o [TF %
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2.  PROBE COLCRS

To access the Probe Colors screen, depress S. FUNC, then the PROBE
COLORS softkey (FS). This screen display varies, depending upon which type of
M croprocessor or Logic Pod is connected to the M4400.

See Section I1-A 4.d ("Probe Set Color Coding").

Figure 1V-Z

SAVPLE PROBE COLORS SCREEN
(FOR  LP- 4050)

01988, Arium Corporation ML4400@

STANDARD LOGIC POD (LP4050)

20 PIN LEAD SET 16 PIN LERD SET
1 BRN | RED | BRN | CLK 1
3 RED | RED | RED | CLK 2
5 9 | ORN |[RED | ORN | CLK 3

7 VYEL Y GRY | ORN | PRB
9 | GRN | GRY | YEL | PRB
11 |BLU | GRY | GRN | PRB
13 | VLT | GRY |BLU | PRB
15 | GRY | GRY |, VLT | PRB
17 WHT | GRY | GRY | PRB
19 | BLK | GRY | WHT | PRB
* [T ANBLK BLK]| GND

11 | YEL |RED | YEL |CLK 4
13 | GRN | BLU [ BRN | QUAL1
15 | BLU | BLU | RED | QUALZ
* [T ANIBLK|BLK | GND

* all euen-numbered pins
are grounds.

OCoOoNOoOoITh W

5 z AL SRR
WA RER % Go el s
3 : 5
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Figure |V-AA

SAMPLE PROBE COLORS SCREEN
(16M 680 M CROPROCESSOR ~ POD)

91988, Arium Corporation
PROBE-COLORGsww o+ Graup

MICROPROCESSOR  PODS

A= 63AARswsa Jule237

6 | ORN | GRY | BLK | PRB 3%

* not avalable on al pods

- 138851 2.-39pm

ML4440
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3. I NSTALLED OPTI ONS

To access the Installed options List screen, depress S FUNC, t hen

the F6 softkey. This screen displays the hardware and software options in-
stalled on the user's M4400, in four categories:

a. The Front Card Cage table lists the installed Capture Mdul es and
the Logic and/or M croprocessor Pods connected to them (This cage is |ocated

behi nd the hinged keyboard on the M4400 front panel.)

b. The Rear Card Cage table lists any installed option cards. (This
rear cage is located in the upper left corder of the MA4400 rear panel.)

c. The OQher Options table includes such options as a floppy disk

drive.

d. The Installed Software table lists ROV and their revision |evels.
Two ROMe are standard (Base Code and Hel p/ Strings). Optional ROMs may include
those in the mcroprocessor disassenblers, the ROM Emul ator Pod, etc.

Fi gure |V-AB

| NSTALLED CPTI ONS SCREEN

81988, Arium Corporation ML 4409

INSTALLED GPTIONS - Graup-B:-LP4858 - ~Jul-23+-1988-<-12+34pm
__FRONT CARD CAGE REAR CARD CAGE

etk PARP s RR CHETTRI EARE S CETRERCRETERNG
1 SC4400 | LP4454

S5C4400 | 68080

6502, Rev
68000, Reu A

6869, Rev A
8085/31, Reu |

8086, Rev A

Base Code, Rev A
Help/Strings, Rev A
288, Rev A
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