SYSTEM DESCRI PTI ON

WARNI NGS

BEFORE PLUGE NG IN THE M.4400 TO AN AC POAER SOURCE, VERI FY
THAT THE CORRECT VOLTAGE (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 LOE C POD OR M CROPROCESSOR PCD FROM THE
M.4400, W THQUT FI RST POAERING DOMN THE M.4400 VI A THE POAER
SWTCH AT THE LOMER R GHT OF THE REAR PANEL. FAI LURE TO DO SO
WLL DAMAGE THE M_4400.

A SPEC FI CATI ONS

Conpl ete specifications for the M.4400 are given in Appendix A
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B. OVERVI EW

A logic analyzer's basic function is to capture (record) the digital data
on signal lines repetitively, either synchronously or asynchronously with the
clock of the target system Hardware logic timng problens are best ap-
proached via high-speed, asynchronous |ogic analysis, and software debuggi ng
is acconplished with | ow speed, synchronous operation.

The Arium M.4400 Logic Analyzer is a high-performance, |ow cost nodular system
for debugging, troubl eshooting, and production testing. |ts design enphasizes
speed and ease of use. For exanple, the M.4400 is very portable (just 26
pounds) ; its HELP key calls up i mmedi aten-screen tutorial information on
each of the analyzer's operating features: it has nonvol atile storage of na-
chine setups, captured data, and reference nmenories; and it has one-key access
to nost functions and screens.

The M.4400 systemis nodul ar design enables the user to start out with a mni-
mum general -purpose logic analysis system at a nodest cost, then expand it
later with more sophisticated capabilities by adding optional conponents as
t hey becone needed. This flexibility in nmodul es and pods, and the unit's por-
tability, also make it easy for several users to share one analyzer, wth each
one quickly reconfiguring it as needed for his orher particular application.

The M.4400 can operate at 400 Mz with 16 channel s (32,767 sanples), at 100
Mz synchronous with 64 channels (8191 sanples), or at 50 MHz synchronous with
160 channel s (4095 sanples). Configurable with up to four independent clocks,
it has transitional timng, autonmatic TineStanping, and 5-nsec glitch capture
on 8 channels at 100 MHz (with the 200-MBZ Logic Pod).

An M.4400 system can be configured to operate as four independent |ogic analy-
zers, with each analyzer called a group. Each group has its own set of
screens and settings, such as trigger words, trigger sequence, search words,
and di splay fornat. The groups can function independently, or can be used to
arm and cross-trigger each other.

The M4400 s triggering capabilities are conplex, and include Boolean, nulti-
level, and repeat functions, plus data qualification. Up to eight trigger
words are avail abl e, depending upon the operating speed and data wi dth. The
trigger sequences expand upon the predefined and user-defined sequences of the
earlier Arium M4100. They include go to another |evel, record on sonme |evels
and not on others (I|evel-dependent data qualification), counts and tine, and
cross-trigger to different groups, as well as trigger on the rising and fall-
ing edge of a probe, on a glitch, or on a range.

The basis of an M.4400 Logic Analyzer system is its mainfrane (catal og nunber
M.4400) . The mai nframe contains a 7-inch CRT, serial and parallel ports, a
nmul ti sync-conpatible color video interface, an |BMPC style keyboard inter-
face, trigger outputs, ROMemrulation software, and nonvolatile menory for sto-
ring captured data and up to ei ght machi ne setups.

The wuser also needs at |east one Capture Mbdule (aninternal card), ei t her
Standard ( SC 4400) or High-Speed (HS 4400, and at least one Logic Pod
(100-Mz, 200-MHz, or 400-Miz) or Mcroprocessor Pod. The Capture Mdules are
inserted in four easily accessible slots (behind the front panel's hinged key-
board), and the Pods connect to the Mdules. Depending upon the user's appli-
cations, a total of up to four Capture Modules, with up to four Logic Pods
and/ or M croprocessor Pods, may be connect ed.

Section |, Page 2 [ SYSTEM M.4400 Qperating Manual



A wide selection of M croprocessor Pods provides disassenbly of mpst of the
signed to accommbdate all of the mcroprocessor pods of its predecessor, the
M.4100, at nominal cost via a snall Adaptor Pod (AD 4100).

The M.4400 is unique anong standard |ogic analyzers inthat it acconmobdates up
to four mcroprocessor pods operating sinultaneously, with cross-triggering
between the pods and split-screen display of time-aligned trace.

Additional options are a 3.5-inch Floppy Disk Drive (FD003), a ROM Emul at or
Pod (RP-016), and a Serial Data Analysis Pod (8RS-232). The Fl oppy Di sk
option provides portable storage of nmachine setups and reference nenories, a
particularly useful feature in production test and field service applications.

It is also a convenient way of protecting confidential data from unauthorized
users. (The Floppy Disk Drive is not required to operate the analyzer, as all

M.4400 software is firmmare-resident.)

The optional ROM Emul ator Pod supports in-circuit ROM emulation for real-tine
code patching and debugging. The Serial Data Analysis Pod provides the
capability of capturing and displaying RS232C asynchronous data transm ssions.

The mainfrane's CRT display has drop-in w ndow nenus and on-screen |abels for
the front panel's six softkeys (keys whose functions change from screen to
screen) . The screen displays up to 16 tining lines; if 8 or fewer are selec-
ted, the timng lines can be presented in doubl e height. Bus val ues can be
di spl ayed in hexadecimal (or any other standard nunber base) on timng dia-
granms. The user can scroll fromone timng line to another, or to a different
group, and can "mark" up to three |ocations, then move to and index fromthe
marks to make delta time measurenents.

The M4400 s special split-screen feature allows the user to conveniently com
pare two groups or show two nodes of display at once (e.g., tinmng and state.)

Q her conveni ent M.4400 features include Perfornmance Analysis, Search and Com

pare functions, and Autocapture; a g-function, mul ti base calculator; and a
stopwat ch and user-settabl e audi bl e al arns.
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C. HELP_ | NFCRVATI ON

The user may display context-sensitive "help" information for each M.4400
di splay screen and error nmessage via the front panel's HELP key. Wth this
key, the analyzer's functions can be quickly |earned and used w thout refer-
ring to this operating manual . The user nmay al so display a Hel p topic index.

Each Help topic displayed is tailored for the specific M4400 configuration in
use: e.g., if a H gh-Speed Capture Mddule is being used, information relating
to the other (Standard) Capture Mdule will be onitted. It may be necessary
to roll from one logic analyzer group to another to obtain Help information on
different options.

For detailed information about Help functions, see Section IV-A 3.
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D. SYSTEM COVPONENTS AND CONFI GURATI ONS (See also Section I-B, "Overview')

1. MAJOR SYSTEM COVPONENTS AND CONFI GURATI ONS

Figure 1-A below shows configurations of the M4400 Logic Anal yzer
using the major system conmponents: the mainframe, Capture Modul es (internal
cards), and the Logic Pods and M croprocessor Pods (both external accesso-
ries) . The M.4400 systemrequires the use of at least one Capture Module,
plus at |east one Logic Pod or M croprocessor Pod. Up to a total of four of
each of these may be used, depending upon the user's application, the nunber
of channels needed, and the desired operating speeds.

Figure I-A

M.4400 MAJOR SYSTEM COVPONENTS

ML4400
LOGIC ANALYZER
MAINFRAME
20 CH. @100 MHZ ASYNC 8§ CH @ 200 MHZ ASYNC 4-16 CH. @ 400 KHZ ASYNC
or or or
40 cH. @ 50 MHZ sYNC 16 CH. @ 100 MHZ SYNC 16 Ch. @ 100 MZ SYNC
(1 To 4 SETS!) (1 TO 4 SETS) (1 TO 4 SETS:) (1 TO 4 HS44005)

) ) (——_—1
SC-4400 SC-4400 [ HS- 4400 HS-4400
R OR R

AND/CR 8Z-080*
l LP-4400 I
44-001-A

la 1
| AD-100 WEEDED BY '
LP-4050 ! 'ASTERI SKED M CRO- | LP-8200 I HS- 4400 '
|  PROCESSOR pPoDs) |
‘L- PRI R T ---T
LP- 8025 M CROPROC. POD( S ) .
| (ADD. 40 CHAN, 8l - 080 'P?gf_())%e*' | HS- 4400 T
| @ 25 MHZ SYNO) |, . ! |
————————— 8M CBOF,  8M 089*. - am e ... ———
16M 680*, 32M 682, . +
8N-080*.  8R-065*. i HS5-4400 :
! !
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2. MAI NFRAME
a. I nternal

The M4400 s operating software resides in ROV (accessible
t hrough the rear panel). (The 3-1/2-inch Floppy Disk Drive is available as an
opti on for conveni ent storage, transporting and documenting of data and set-
ups, but all major |ogic analyzer operating functions are available and fully
usable without it.)

Figure [-B

M.4400 MAI NFRAME | NTERNAL COVPONENTS

ltem Part/ Cat - No. Locati on
Mai n Logi c Board PN 920-1015 On top (right side), just under cover
CRT PN 920-1080 On upper left of front panel
Power Board PN 920- 1069 Behind the CRT, with the Reg. Board
Regul at or Board PN 920- 1070 Behind the CRT, with the Power Board
Fan Behi nd the Power/Regul at or Boards
Capture Mdule Slots Behi nd the keyboard, at the bottom
Mot her Board PN 920-1016 Behi nd the Capture Mdule Slots,
near the rear panel
ROM Boar d PN 920-1030 Behi nd the Mther Board, against
(and accessed via) the rear panel
Fl oppy Disk Drive (opt.) FD-003 Behi nd the keyboard, at the top
Expansi on Slots Behi nd the Floppy D sk Drive

The Arium M4400 has been designed so that under normal operation there is no
need to access these internal conponents, other than the Capture Mdule slots
via the hinged keyboard on the front panel (see Section b, "Front Panel," be-
| ow) . Wien further access is needed, it may be obtained via the top cover.
To renmove Che top cover, unfasten the six screws securing it (two on each side
and two in the rear).

H G+ VOLTAGE WARNI NG BOTH THE CRT AND THE POMNER BQOARD CONTAIN H GH
VOLTACGE, AND THE USER SHOULD TAKE STANDARD H G4 VOLTAGE SAFETY
PRECAUTI ONS WHEN THE M.4400 TCP COVER | S CFF.
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b. Front Panel

The M_4400 front panel is the main wuser interface from which all
operating functions are controlled.

On the left is the 7" green-screen CRT for display of data, setups, and other
informati on (such as Hel p screens). Below it is a row of six unlabeled soft-
keys: these are keys whose functions change (dependi ng upon which screen is
bei ng di spl ayed) and whose | abel s appear on the bottomline of each screen.

On the right is the M4400 keyboard, plus access to a 3-1/2-inch floppy disk
drive at the top (if installed). As shown in Figure |-D (below), the keyboard
has five groups of keys, including a hexadecimal-plus keypad. The use of the
keypad is detailed in Section |V, "Qperation."

The keyboard is hinged at the top. To open the keyboard, depress the rel ease
button on the bottomon the unit (just behind the "X' key on the keypad) and
pull the | ower edge out and up. (A support for the raised keyboard swivels
out at the upper margin of the opening.) This gives easy access to the four
slots which hold the Capture Modules. Thus,  Capture Mdul es can be quickly
inserted or renoved, and Logic and/or M croprocessor Pods can be conveniently

connected to the Capture Mddules, with their cables extending through an open-
ing in the bottom

Figure |-C
M_4400 FRONT PANEL
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c. Rear Panel

Figure |-E

M. 14400 REAR PANEL COVPONENTS
(See Figure I-F, Dbelow, for |locations)

Socket for AC power cord
O/ Of  Power Switch
Vol tage Sel ector, 115/230 (slide switch)
Fuse (8 or 5-Anp, tine-delay)
Connectors for optional peripheral equipment:
Ext ernal Keyboard (1 BM PC styl e)
Trigger CQut
Vi & CQutput (CGA- EGA-conpatible nonitor; 19-KHZ
hori zont al rate)
ROM Enul ator (Arium RP-016)
Parallel Port (printer)
Serial Port (printer, upload, and downl oad)
8-position Switch (for factory testing use)
Access to ROM Board (via | ower |eft opening)

Figure |-F

M.4400 REAR PANEL

MODEL: ML4400 SN: ( \
ARIUM s,

EXT.
KY80.

O S ]

Ld

VIDEO OUT

]

AOM EMULATOR

J

PARALLEL PORT

: FU:EO o CAUTION
115VI84A,5LO-BL CONNECT ONLY
SERIAL PORT 230v:3A.5L0-8LO TO VOLTAGE o o
WITHIN
! ] SELECTED (o]
RANGE
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3. CAPTURE MODULES (“CAPTURE CARDS')  (See also Figure I-A)

a. Cener al

An M_4400 Capture Mdule (often called "Capture Card") is an 8 x
13-1/2" printed circuit board which provides the M4400 with its basic data
capture nenory, triggering and start/stop logic. At least one is required to
operate the analyzer; up to four can be used, depending upon the user's appli-
cation. The board is inserted by the user directly into the M4400 mainframe
fromthe front panel; the Capture Mdule slots are behind the hinged keyboard.

b. Standard Capture Mdul e (SC 4400)

Qperation of the M.4400 | ogic analyzer with an SC 4400 features:

* Basic data width of 40 channels at 50 MHz synchronous, or 20 channels
at 100 Mz asynchronous

* Automatic TinmeStanp of each recorded sanple to a resolution of 50 ns

* Up to 8 trigger words and up to 4 trigger sequence |evels

* One timer/counter

(1) Basic Logic Use

The SGC- 4400 can be used with a 100M#z Logic Pod  (LP-4050),
provi ding an operating capability of 20 channels at 100 MHz, or 40 channels at
50 Mz synchronous. To expand this capability to an additional 40 channels at
25 MHz synchronous (a total of 80 channels), one Expansion Logic Pod (LP-8025)
is connected to the LP-4050.

In turn, the user can configure the system with up to four SC 4400 LP-4050
sets, all clockable together, yielding as many as 160 channels at 50 M&

synchronous. This capability is significant in many synchronous test applica-
tions, such as those involving ASICs, mcros, or high-speed buses.

The M.4400 can also handle a 32-bit Mcroprocessor Pod, such as the 68020,
with a single SC 4400, because it nultiplexes by a factor of two in the Pod.

(2) Mcroprocessor Disassenbly

Ceneral |y, for software debugging and m croprocessor disas-
senbly applications, the user will need one or nore Standard Capture Mdul es.
For mcroprocessor disassenbly of one target nicroprocessor, the appropriate

M croprocessor Pod is attached to the SC-4400. Disassenbly of nore mcroproc-
essors  (up to a total of four) requires an additional SC 4400 M croprocessor

Pod set for each m croprocessor.

NOTE: For the 68030 and 80386 M croprocessor Pods, two SC-4400s are required,
so the maxi mum nunber of these Pods in the systemconfiguration is two.
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c. H gh-Speed Capture Mdul e (HS-4400)

Operation of the M.4400 | ogic analyzer with an HS- 4400 feat ures:

* Basic data width of 16 channels at 100 MHz synchronous and asynchronous
* Up to 4 channels at 400 MHz asynchronous

* Transitional data recording is both nodes

* Four trigger words and 14 |levels oftrigger sequence

This Mdule is used with either the 200-Miz Logic Pod (LP-8200) or the 400- Mz
Logic Pod (LP-4400), with the follow ng operating characteristics:

LP- 8200: 8 channels at 200 MHz
16 channels at 100 MHz
8 channels at 100 Mz with glitch capture

(I'n glitch node, glitches are uniquely displayed with
their own special characters, as are "Don't Cares" from
a Reference Menory when shown in timng display node.)

LP- 4400: 4 channel s at 400 Mz
16 channels at 100 Mz

(One LP-4400 may be connected to |-4 HS-4400s, vyielding
4-16 channels at 400 MHz asynchronous.)

This Mdule is primarily used for high-speed tining (asynchronous) analysis,

but can also be used for 100-Miz synchronous data capture. (Both Pods offer
16 channels at 100 MHz synchronous or asynchronous.) The LP-8200 offers 8
channel s of 5-nsec glitch capture. Wth four HS-4400s, the follow ng maxi num
perfornmances can be realized:

16 channels, 400 MHz (LP-4400)
32 channel s, 200 MHz (LP-8200)
64 channels, 100 MHz synchronous or asynchronous (either Pod)

These high-speed capture systems can be triggered or armed from other High-
Speed Capture Mbdules or from configurations wth a Standard Capture Mdul e.
Capture systems nmay be ganged to perform |like one anal yzer or operated inde-
pendently as up to four logic analyzers.
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4. LOG C PODS (See also Figure 1-A)

The M.4400 system has four types of Logic Pods:

LP-4050, 100-Miz Logic Pod
LP- 8025, Expansion Logic Pod (used with LP-4050 only)
LP-8200, 200-Miz Logic Pod
LP- 4400, 400-MHz Logic Pod

The first two Pods (LP-4050 and LP-8025) are used only with Standard Capture
Modul es  ( SC- 4400). The LP-4050 connects directly to the Capture Module,
whereas the LP-8025 connects to (and extends the capability of) the LP-4050.

The other two Pods (LP-8200 and LP-4400) are used only with H gh-Speed Capture
Modul es (HS-4400), and both Pods connect directly with the Capture Mdul e.

The catal og nunber of each Logic Pod signifies its capability in terms of num
ber of available data channels and operating speed, to wit:

LP- 4050: 40 channels at 50 Mz (also 20 channels at 100 M)
LP- 8025: 80 channels at 25 Mz (when used w th LP-4050)
LP-8200: 8 channels at 200 Mz

LP-4400: 4 channel s at 400 Mz
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5. M CROPROCESSCR PCDS  (used with SC-4400 only)

a. Mcroprocessor Disassenbly

The M.4400 supports a wide selection of mcroprocessors. For
processors that prefetch instructions, data cycles are grouped wth their
respective instructions, not nextto the instruction fetched at the tinme near-
est to it over the bus. The TinmeStanp capability can be viewed in either cum
ulative ordelta node, and can be re-referenced to any arbitrary point, enab-
ling the user to quickly display and conpare actual neasured execution tines
for specific pieces of code.

The general application of the Mcroprocessor Pods, and the M4400 system con-
figurations in which these Pods are used, are explained in Section [-D.3.b,

"Standard Capture Mdul e" (above). For detailed information about perform ng
m croprocessor disassenbly with these Pods, see Section [1V-D.4, "Di sassembl y
Display Mbde". For information about a Pod, see Sections V, VI, or VI, (re
8-bit, 16-bit, and 32-bit Pods, respectively).

Al the Mcroprocessor Pods of Ariums earlier MA4100 Logic Analyzer may be
used with the M.4400 via an Adaptor (AD 4100); one Adaptor per pod is needed.
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h. Types

Figure [-G bel ow, lists the M.4400 M croprocessor Pods that are
avai |l abl e or under devel opnent as of publication tine. Those asterisked are
the M.4100 pods which require an Adaptor (AD-4100) for use with the M4400.
One Adaptor is needed for each pod being used simultaneously, so the maxi mum
nunber of Adaptors that mght be needed is four.

Figure |-G

M.4400 M CROPROCESSOR PODS
[* = Requires AD 1001

I NTEL
Avai | abl e:
81 - 080* Supports 8085, 8031/32, 8035/39/40
161 - 086* Supports 8086/ 8088
Under Devel opnent:
161-186 supports 80186/80188
161- 286 Supports 80286
321- 386 Supports 80386 (needs 2 SC 4400s)
MOTORCLA
Avai |l abl e:
8M 080* Supports 6800, 6802/6808
8M 089* Supports 6809, 6809E
16M 680* Supports 68000, 68010
32M 682 Supports 68020
Under Devel oprent :
8M 011 Supports 68HA I
32M 683 Supports 68030 (needs 2 SC 4400s)
OTHER
Avai |l abl e:
8N 080* Supports NSC800
8R- 065* Supports 6502, 65CX®2, 6512, 65C112
8Z-080* Supports Z80
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6. M SCELLANEQUS ARl UM COVPONENTS ((OPTI ONAL)

a. 3-1/2-inch Floppy b sk Drive (FD 003)

The addition of a floppy disk drive to an M.4400 system makes it
conveni ent to docunent, archive, and transport |large volunes of analysis data,
as well as the machine setups with which they were obtained. One common appli -
cation is the production test or field service environment, in which standard
test conditions and results must be preserved in order to verify performance
of a given circuit. The Arium FD-003 has a 720-Kbyte capacity, is DOS- conpat -
ible, and is accessible fromthe M4400 front panel.

b. ROM Emul at or Pod (RP-016)

The ROM Emnul at or Pod enabl es the M.4400 to provide in-circuit enu-
lation of one or more 27XX series EPROVs for real-time code patching, provid-
ing nore power when debugging code in mcroprocessor-based systens. Code nay
be downl oaded to the Emulator Pod, then patched as required. Up to 32 Kbytes
of menory may be enulated. For detailed informtion about ROM enul ation oper -
ation, see Section VIIl, <“rom Emul ator".

(This pod is identical to Ariums earlier M4100 ROM Emul at or Pod. Hovever,
the M4400 ROM enul ation software resides in the M4400 nainframe as standard
equi pnent , whereas the M.4100 ROM enul ation software resides in an optional

accessory.)

c. Serial Data Analysis Pod (8RS-232)

The Serial Data Analysis Pod enables the M4400 to nonitor and
anal yze all transfers occurring over an ElA RS232C/ V.24 serial interface. Up
to 4000 synchronous or asynchronous events, during either full-duplex or
hal f - dupl ex channel operations, can be coll ected. Al bus activity, including
data transfers, control bits, and framng, parity and overrun errors, can be
di spl ayed for anal ysis. Data and triggering fornmats are binary, octal, deci -
nal, or hexadecimal; data may al so be displayed in ASCI.

Captured infornmation may be displayed in timng, state, disassenbly, or text
mode. Data may be viewed as received, transmtted, or both in conbination;
data word lengths may be 5, 6, 7, or 8 bits.

Al of the M4400 s standard operating features (such as settable delays,
i mredi ate data capture upon powerup, up to eight trigger words, data qualifi-
cation, and custom zed formatting of displayed data) are present when using

this pod. In addition, the pod provides a special bit when using the internal
clock which is used to synchronize on conplete character transm ssions. Any
RS232W. 24  dat a, control, or protocol activity can be used as a trigger
event.

The Serial Data Analysis Pod has two parts: an Arium 8RS-232A and a Philips
PMB811A. The Arium part plugs into an AD-4100 Adaptor Pod, which is connected
to an SG 4400 (accessed via the hinged M.4400 keyboard), and the Philips part
connects to the external RS232C Iink. The pod is physically in series with
other devices on the channel, but electrically in parallel with them Thi s
allows all monitoring and analysis of the communications interface to be com
pletely transparent to the channel's operation.

M.4400 QOperating Manual [ SYSTEM Section |, Page 15



Up to four Serial Data Analysis Pods may be used at once, with each connecting
to a Standard Capture Mdul e. (NOTE: This pod is identical to Ariums earlier
M.4100 Serial Data Analysis Pod, and requires one Adaptor (AD- 4100) per pod.)

For detailed infornmation about the operation of this pod, see Section |X
"Seri al Data Analysis Pod". For information about connecting this pod, see
Section II-B.I, "Serial Data Analysis Pod."
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E. NON-ARI UM PERI PHERAL EQUI PMENT

1. EXTERNAL KEYBQARD
For users who prefer to operate with an IBM PG style keyboard, the

M.4400 provi des a keyboard interface connector on its rear panel. (As of pub-
lication time, this feature has not yet been activated.)

2. VIDEO MONI TOR

This feature provides the display, in color, of any M.4400 screen on
an NEC nul tisync or equivalent nonitor.

3. PARALLEL PRI NTER

The M.4400 can print g5y screen on a printer which supports Epson
graphi cs characters and a standard Centronic parallel port.

4. SERI AL PORT

The M_4400 supports RS232C data transmissions at up to 38,400 baud via
its serial port. This port is used for serial printers, upl oadi ng and down-
| oading of ROM Enul ator data, renote control, and upl oadi ng and downl oadi ng of
machi ne setups and Reference Menory.
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