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1.0 INTRODUCTION

The FM3004 is a broadband electric and magnetic field monitor designed for use in radio frequency interference /
electromagnetic compatibility (RFI / EMC) test system applications, It accepts inputs from up to four isotropic field
probes and analyzes and displays that information on a user configurable LCD display. It provides two digital
interfaces (IEEE-488 and RS-232), a switch selectable 0-5 VDC analog output, and audible user 'sele_:cted field
strength, temperature and low probe battery alarms.

The FM5004 is compatible with all Amplifier Research FP2000 and FP5000 series "E" field or "H" field probes and
has a probe dependent frequency response of 10kHz - 40GHz and asensitivity of 0.15 V/m - 3000 V/m, 15.0 mA/m
- 30 A/m (probe dependent).
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| | HII'IPI.IFIEH 'MODEL FM5004 Field Mo.nitor
RESEIII"II:II 0 015-3000V/im |

_ 15.0 mA/m - 30 A/m Sensitivity -
180 School House Road, Scuderton, PA 18964-9590 USA g : :
TEL 215-723-8181  FAX 215-723-5688 ’

| The Amplifier Research Model FM5004 is a versatile electric and magnetic field monitoring system which
performs all measurement display, control and alarm functions for field related testing. The FM5004 accepts
inputs from up to 4 isotropic Field Probes (FPs) which are all sold separately to match the test application.

The FM5004 field monitor provides two digital interfaces (IEEE-488 and RS-232); a switch-selectable 0-5
VDC analog output; audible user selected field strength, temperature and low battery alarms; a highly
readable, user configurable Liquid Crystal Display - all menu driven and controlled from the front panel.
The FM5004 displays up to four probe readings simultaneously, in any combination of the five "E" field or
{two "H" field probes currently available or shows readings from each axis of a three axis probe*, plus the
composite reading, simultaneously. The FM5004 recognizes each FP5000 series probe (or FP2000 series
probes) and automatically displays the proper decimal places and units. It is backward compatible with al
glass cabled probes. Menu selection allows the user to configure and store up to four measurement set-ups
land the user can choose individual ranges or implement the autoranging function. Any faults that occur will
be spelled out on the screen and the unit is programmed to be self cotrecting when possible. As a software
driven instrument, field monitor software upgrades can be made through the RS-232 port,

Fhe seven small isotropic field probes, have an integral battery powered transceiver which communicates
ith the field monitor through a twin fiber optic cable. The operator can select high, low or average reading
from any or all selected probes thus enjoying complete flexibility in choice of signal input and automated
eveling for EMC testing. The FM5004 is CE approved. ' -

* all.probes except the FP5080 (or FP2080) are three axis probes.
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OUTPUT DISPLAY MODES

Batt OK | Temp OK_ Fault- Batt OK Termnp OK | Fault-

12.3 XYZ Auto2 123V/m Min value of sample

Range 1 on Chan-1

~ V¥/m Ch2 -
ng 4 Max value of sample
123 6}% &g Range 4 on Chand

4 Probe Display - o ' 2 Line Display -

Bat OK | Temp OK | Fauit-

3 Axis Display

SPECIFICATIONS
MODEL FM5004 SYSTEM

SEHSHIVILY...vvesreeseesncrresmressesoeeeseesegessessessssesssesssesoronin 015 = 3000 Viim
: 15.0mAim - 30 Arm

Frequency response‘ 10 kHz - 40 GHz (probe dependens)
ADULS covvrvrviricnns i sssssrassssissssssssssscceneneess UD 10 4 independent probes

Overload w:th.s'rand Probe dépendent

DUIDUL..covoovvcmrirenrsrissrs s sssssssssssonsssssssieesssenennennes LOD digital display, resolution 0.1

' IEEE-488 interface

RS-232 interface

Analog (BNC): 0- 5 VDC(I 0 mA max) proport:onal to
% of selected range;

Alarm - audible signal

Power requirements _ :
Input Voltage.........coovvvinvivrnrisiniri st cssennnenns Universal input 90 - 260 VAC 47-63 Hz
Input current.........ovcvrinnnrsssivnsnnsnn, 0.8 - 0.4 Amps

Input tpe..ciiie v JEC Inlet with filter
FUSE vttt ses e ssnennesssenenes §A, 5X20-mm slow blow

.Operaring temperarure'range............_.-..........................'..'........... 10-40°C(50-104°F) @ 5 - 95% -
' RH non-condensing

Weight (WitROUL CaSE} ....cvvvecriniiiiiiiciisiiticccvennnenens 3:2 kg (7 1B)
{with case} - 7.6kg (16.75 Ib)

Size (WxHxD) (without case)..........cccovevcernnvcnmcccroncne . 48.3 x 0.0 x 26.9 0m

: ' 19x3.5x10.1in
(With Case) ... 49.8 X 12.7 X 30.5 cm
' C ' 196x5.0x12.0in
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30 ACCEPTANCE AND BENCH TEST

3.1  Introduction S

This section contains information on unpacking, setting up-and bench testing the FM 5004 to verify proper system
operation prior to field installation. The following process is recommended to help prevent the frustration of
installing the system in your test environment only to discover a problem,

3.2 . Unpacking and Acceptance

tep 1. Upon delivery of your order, inspect the shipping container(s) for evidence of damage. Record any damage

pn the delivery receipt before signing it. In case of concealed damage or loss, retain the packing materials for

spection by the carrier.

tep 2, Remove the field monitor from its shipping containers. Save the boxes and any protective packing
terials for future use. '

tep 3. Check all materials against the packing list to verify that the equipment you received matches that which
as ordered. If you find any discrepancies; note them and call Customer Service for further instructions.

.3 Setup Procedures _
erform the following procedures to verify system operation before installation in the test environment.

efore applying power to the system, perform steps 1-7:

L

tep 1. Make sure the probes are fully charged. See the user’s manual for the probes being used for charging .
information. ' . '

Step 2. Remove the plastic caps from the appropriate RF SENSOR I/O connectors on the receiver's, rear panel. -
Remove the protective covers from the fiber optic cable assembly. Save all protective caps and covers for

. future use. - ' '

Step 3. Visually inspect the tips of the fiber optic cables to ensure that they are free from dirt or other contaminants,

Connect the fiber optic cable to the RF SENSOR T/O connector pair (Figure 3-1); be sure to match the cable

connector colors to those on the receiver connectors (yellow to XMIT; white to RCV). .

Step 4. Connect the other end of the fiber optic cable to the sensor connectors: white to XMIT; yellow to RCV,

Step 5. Connect the receiver’s AC power cord to the POWER connector located on the left side of the receiver’s rear
panel. : :

Step 6. Plug the other end of the power cord into an electrical outlet.
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~ |Step 7. Set the ARM/OFF switch on all sensors to ARM (Figure 3-2).
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Figure 3-1
Fiber Optic Cable Connectors
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| O
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Figure3.2.
Probe Switch Location _

Step 8. Turn on the FM 5004 power via the front panel rocker switch. A tone sounds, and the receiver performs a

self-test routine. If an error occurs, refer to the Troubleshooting Section of this Manual, for possible
corrective actions. : . :

34 Optional Connections

The following may also be part of your system configuration, B'enc_h test those options present in your system, if

' O possible, to verify proper operation prior to field installation.

Option 1,

F

information,

Option 2,

For rcmote-éontro[lcd operation of the FM 5004, connect the RS-232 or IEEE-488 cable to the
appropriate connector, B :

If [EEE-488 remote control is used, set the DEVICE ADDRESS to the appropriate bus address for your installation
(See the Description of Operation Section of this Manual for information on setting the device address).

Test remote operation by issuing an *IDN? command from the remote controller (IDN?<LF>) and verify that the
I‘/£5004 returns the proper response. Refer to the Remote Operation Section of this Manual, for further

‘Connect the appropriate cable to the ANALOG OUTPUT connector. Enable the analog output
system and verify proper operation. Sege the Description of Operation Sect_ion of this Manual for

- information on setting up the analog ouiput system.

3-2
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40  DESCRIPTION OF OPERATION

4.1  Introduction
This section contains information de51gned to familiarize you with your FM 5004 system. It mcludes definitions
and operational descriptions for all controls, indicators and connectors.

For experienced users, or others: who wish to begin operating the FM 5004 1mmedrately, a quick start procedure
provides the basic steps for operating the system In addition, two'examples of commonly performed measurements '

illustrate system operation.

NOTE

 Before operating the FM 5004, be sure that the system has been properly installed and tested, If problems occur

during operation, refer to the Troubleshooting and Error Handlmg Section of this Manual, or contact Customer

-Service for assistance.

|42 Quick Start Procedure

The following procedure provides the basic steps necessary to configure the system and begin operation. Before

| beginning, identify the various modes and configurations you want for each channel. This will save tlme and

improve accuracy during conﬁguranon '

| Step 1. Power up the probe(s) by settmg the ARM;‘OFF swrtch to ARM. Power up the receiver by activating the

POWER switch on the front panel.

Step 2. Verify that no error codes appear on the field monitor-display and there are no fault indications. If a fault is
indicated or an error code appears, refer to the Troubleshooting and Error Handling Section of this Manual
for information on identifying the problem and takmg the necessary corrective action.

Step 3. Select the channel to which the probe is eonnected by pressing the CH key fo]lowed by the DISP key for .
' that channel number. Select the desired axes and whether the data is for display or for analog output.. . -

Step 4. Select the desired display mode.
Step 5. If analog output is selected for the channel, choose the desired mode and range.
Step 6. If more than one probe is attached, repeat this process for each channel.

NOTE
The configuration just entered is saved in non-volatile memory. It w111 remain stored unless othemlse altered,
regardless of whether the receiver is powered up.

4.3  Controls, Indicators, and Connectors

Ll'_his section contains definitions and descriptions of the controls and lndlcators for the front panel and connectors .
for the rear panel. -

4-1
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44  Readout Front Panel _ -
Functionally, the receiver front panel is divided into five sections:

* Input Power Switch

* Input selection matrix
* System Status

* Graphics Display

* Menu Select

4.5  Input Power Switch

| Activating the power switch causes the: receiver to power up and initiate a system self-test. The power switch

controls power to the FM 5004 only; it does not affect power at the probe(s).

46  Input Selection Matrix

The input selection matrix section (Figure 4-1Y contains: four switches for selecting an input channel (the channel
select switches); five switches for defining the receiver’s base operating mode for the selected channel (the base
mode switches); and 24 LED:s to indicate the selected channel and base mode. o

| When the receiver is turned off, the input matrix settings are saved in non-volatile EEPROM. When the receiver is

next powered up, these settings are restored,

Figure 4-1 -
Input Selection Matrix g

4-2
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4.6.1 Base Mode Switches (DISP, OUT, X, Y, Z) _

These switches select a probe axis (or axes) for receiver display and/or analog output. The input data for the
assigned channel may be displayed on the receiver LEDs, or it may be routed to analog output. The current base
made selections for a given channel remain active until readjusted.

Switch Description

DISP When this LED is lit for a selected channel, that channel is 'display selected’, meaning the readings from this

probe will be rotted to the display section. The field monitor displays the channel input as a numeric value
on the display. Display mode parameters are set by entering the MENU SELECT section on the front
panel. '

OUT When this LED is lit for a selected channel, that channel is "analog output’ selected, meaning the readings

from this probe will be routed to the analog output system. Note: Any channel may-be display selected,
output. Analog mode parameters are set using the ANALOG OUTPUT section of the menu system.
X|Y,Z Selects the field detected by a pérticular probe axis for displ;;y' or analog output. Any combination of axes

may be chosen. Isotropic response requires selecting all three axes. When multiple axes are selected,
individual axes are combined vectorially. :

416.-2 Channel Select Switches (CH-1 through CH-4) _
ese switches determine the charnel for which the base mode settings apply. ‘A different base mode may be set up
for each channel. Up to four probes can be connected to an FM 5004. '

| en a channel select switch is pressed, the receiver must establish communication with the probe. During the
several seconds this process requires, the base mode (DISP or OUT) LED for that channel will flash. When the

. cannection is established, the LED glows continuously. If the receiver fails to make connection with the probe, the

LED will go out.

46.3 Input Selection LEDs

These LEDs form a matrix which signify the current channel and base mode selections. The following examples
illustrate the correspondence between the LEDs and the base mode selections. '

Example 1: Single Probe Configuration.
H-1 pressed to select the probe attached to channel 1. X.Y, and Z pressed to provide isotropic response. DISP
pressed to display the numeric value of the. vectorially-combined axis values. '

D Indication: All LEDs in the to.p row of the matrix, except for the second from the left, are lit. All other LEDs. =
¢ unlit.

xample 2: Dual Probe Configuration.

H-1 set up as in Example 1. CH-2 pressed to select the probe attached to channel 2. X and Y pressed to gather the
ata from only those two axes. OUT pressed to provide the vectorially-combined value of X and Y reading as an
alog output.

fay M vs!

0.
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LED Indicatio_n: Channel 1; all LEDs in the 1op row, ekcepl: for the second from the left, are Lit. Channel 2; the
middle three LEDs in the second row from the top are lit. All other LEDs are uniit, :

_ . NOTE _ :
F o perform a function on only selected probes, such as range change, battery check, etc., press the channel select
utton for those probes. The function will be performed oaly on the selected probes with selection LEDs blinking,

€ range selection determines the sensitivity of the probe. With each press of the button all selected probes will
increment one range, IE from 10 to 30, 30 1o 100, 100 to 300, or 300 volts/meter and finally, to auto. If the
easured signal exceeds the full-scale value for the selected range, an over-range message will appear on the
splay. If the selected measured signal is too low an under range indication will appear.

Range Description
AUTO Sets the selected channels to  autorange,

1-4 Sets the selected channels to the desired range. The actual units of measure and range levels are defined in -
the manual for the specific probes being used. : : S .

5 Some probes may use five or more ranges. The FM5004 will allow this,

(Alternate Display) :
) ssing the Shift button then the RANGE/(ALL, Disp.) button will change to the user selected alternate display
Qm e. The alternate display is setup by entering the MAIN MENU and selecting "Alt. Disp. Format". ‘The FM
5004 will support two display formats. ' . '

4.7.2 BATTERY _ _ _
Pressing the battery button will display a-percentage that represents where, in the discharge curve, the battery
- voltage is for each selected probe. This number is derived by taking the actual voltage of the battery pack,
subtracting it from the minimum voltage level for the battery (3.18 volts for a 3-cell battery pack), and dividing the
resalllt by the full range of the battery (max charge voltage minus fully discharged voltage; 4.10-3.18 volts for a 3-
cell battery pack), Note: Due to the highly non-linear diécharge curve of Ni-Cd batteries, the percentage displayed .
does not reflect the actual operation time left for a probe. It is recommended that for each probe, the approximate
bat:lery life left for a given battery voltage percent be noted. In addition, as a battery ages, the overall voltage will
decrease. Note: When the battery level drops below approximately 13% (3.3 volts for a 3-cell battery pack), a low

battery warning will appear on the LCD display. When this occurs, the battery should be charged as soon as
o | . 4-4
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(Temperature) o ) ‘ .
essing Shift then BATTERY/(Temp.) will display all selected probes temperature in Fahrenheit and in Celsius.

.7.3 LOCAL

sing LOCAL will give control of the FM 5004 to a remote device, if one is present. It can be either an RS-232
erial device or an IEEE-488 device. When the FM 5004 is in remote operation, REM will appear in the upper left
and corner of the LCD display. Pressing the Local button again will return the unit to local operation.

eset) : . _
ressing and releasing Shift and then pressing Reset will cause the LCD display to be redrawn and communication
to be re-established with the probes. This is useful if the display malfunctions or communication to a probe is lost, -
1t will also reset the running min, max and average readings if they are active. Pressing Reset while holding down
e Shift key will cause a "hard" reset which is equivalent to cycling the power on the FM 5004.

4.7.4 - Shift

en Shift is pressed, the items in brackets become active, Pressing a button will perform the function shown in
parentheses.” When Shift is active, "Shift" will appear on the LCD display. Pressing Shift again will turn off the

The display is a 240x64 graphics display with an adjustable LED back light. The diSplay is used to indicate probe

and status information as well as to display the menuing windows for system setup.

Figure 4-2
System Status Section

4-5
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49 MENU SYSTEM

4.9.1 Introduction . _ . :
This section discusses the menu system of the FM 5004. It includes information on how to navigate through the
menu system and change setup parameters. The menus appear on the graphics liquid crystal display. Five buttons
control the movement through the menu system and the changing of the FM 5004 settings. The setup parameters
will be saved in non-volatile memory (EEPROM) and will be loaded each time the FM 5004 is powered on.

#4.9.2 Menu Buttons _ _ -

The five buttons that control the menu navigation and data entry are located to the right of the FM 5004 liquid
erystal display (Figure 4-3). The four arrow-buttons are used to enter the menu system, move between selections in
the menus, open sub-menus, change settings and to exit the menu system. In addition, the up and down arrows are
ised to increment and decrement numbers when in the numeric entry menus. The ENTER key is used to select
settings from a list and to save numeric entries. : '

4.9.3 Menu Organization ‘ : : _ _

€ menus are organized in a tree format (Figure 4-4). For example, the MAIN MENU contains a list of sub-menus
at, when selected, will call up another menu. This menu may, in turn, contain-other sub-menus. Other menu types
e: numeric entry, which will call up a data eniry screen; item selection, which allows the operator to select a
etting from a list of options; and advanced setup, which allows the operator to perform diagnostics on the FM 5004
id upgrade software, ' C o -

9.4 Entering the menu system _ . _ o
e menu system is entered by pressing any of the arrow buttons to the right of the LCD. This will bring up the
MAIN menu. An arrow will appear to the left of the first menu item. This is the cursor. '

9.5 Moving through the menu system :
he up and down arrows move the cursor through the menu items. When the bottom of a column is reached,
pressing the down arrow will cause the cursor to wrap-around to the top of the other column, or, to the top of the
spme column if the menu contains only one column of selections. The reverse is true when pushing the up arrow.
en the carsor is next to a sub-menu icon, pressing the right arrow button will open that sub-menu. The name of

the menu item is the title of the opened menu. Pressing the left arrow button will back-up to the previous menu.

4.9.6 Changing settings . N _

_V{’hen the menu that contains the item to be changed is reached, position the cursor to the left of that item. [If the

item’s icon is a check-mark, pushing the ENTER key will toggle the function on or off, A solid check mark indicates
at the function is selected, a hollow check mark indicates that it is not selected. The status of the settings when the
enu system is exited will be active. The FM 5004 will initialize to the same setups that were active before it was

shut down previously. If the selected item contains up and down arrows to the left of it, the numeric entry screen
ill appear when it is selected. The name of the selected item will appear at the top of the menu and the current

“value for that item will appear in large type in the middle. Pressing the up or down arrows will increment or
~ decrement the number. Only valid values will appear. Holding the button down will cause the number to change at -

1 increasingly fast rate. When the top or bottom of the range is reached, the value will no longer change. To save

 the desired value, press the ENTER key. This will also return the display to the previous menu. If the left arrow is

pushed without pressing enter, the value will return to the last value saved and the previous menu will be displayed.

4.6
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9.7 Exiting the menu system
- Prpssing the left arrow button until the probe display appears closes the menu system.

AMPLFICR | O
RESEARCH"

Model FM 5004
MGl

=aSi
VAN
Mcmsmnoueﬂ_/ \'ﬁm

MENU 5YSTEM

() . : Figure 4.3 _
Menu Select Section

410 MENU ITEM DESCRIPTIONS

4.30.1 Introduction

This section will explain, in detail, each of the menu items in the FM 5004 menu systemt. This section is arranged in
an putline format with the MAIN menu first. Each sub-menu entry will contain a short description of the functions
cogtained in it. These descriptions will contain a box (0) before the heading. When a heading contains an up and
down arrow (T), selecting it will call up the numeric entry menu, allowing the operator to change the value for that
p eter. A check-mark (¢/) indicates that this item can be enabled or disabled. A solid check-mark indicates that
thejitem is enabled and a hollow check-mark indicates that it is disabled. Pressing the enter key will toggle the item
between enabled and disabled. When several check-marks appear in one paragraph, only one of the options can be

enabled at one time. : _ _ "

THE FOLLOWING SECTION CONTAINS DESCRIPTIONS OF ALL OF THE MENUS IN
THE FM 5004 MENU SYSTEM:
). .
M

e

AIN MENU

1.0 o Display Setup _ . .
This sub-menu contains all items associated with the format of the data on the liquid crystal display and
display brightness and contrast controls.

4-7
REV A




. Manual Text

- 48

2ANPNLS MUK HOOSIAA
P sansrq

ATRANIVONTL T HBMCATL
FeEhaaon M TWMG I A
T EATIT FTHALLITHL
BT TRMNIUR p QA FENEEA A
WAL [ — IRISOWNYE  NDOTOWNGA Fratasttn ST
. . TRNGUIVOA P : : wggw TR £ IR JAT 5D EWUIYS T LD IREWS TN LD IR
WIS RUNG DRENN IS JISNER T ST TTVANIITTT L AT T e TG D IAN T £ A B 0
.Ecwﬁ»grng TG B p M crernnr wﬁﬁﬁﬁwﬂﬂ Tt £ M 3|0k 47 NN WM SO NS Tt MR
FREN THONY TSR TIM SNITER . T R < I RE T
B TV =L ’
Ee ) JIE VR T T
BRI WEITL O s - FTR
5] AT - TR £ Fn
v oL [opclon L g
E LY W FRRhrir aWIL0LA aWIWIL - 1 FRA 342
i ik dd TR e FOURS
RUhgwIvd | NN TEEE FEESHS IS T ANEO TR
. .. ¥ I TN R PRI RIS
=yl e &~ Houdn i JUS NN
pcy nwn ¢ Rcun SUBEVTY 23NN
L IR JUB AT L P N
SNFWEERE STERUE TN SUBWENSI€/ B = NS R
SR FTETIY T IoM W
| Bt Py
ENEIN S TS
[0AT He ) R3] oo o)
IO A
brvgonziwow) WOAI TR RO,
vt E il TROR
EITEN ¥ CINTRI .
PG TTWOH, ot n
S | TADF eI N6
FEUZA] e, OIS
SIWAVEISS FEMESHIE LHORATNT, i 1N
ROHHI KV T Theows Tred EVANCTHITHL P AEQ
STINE FRESE ICETETSOR FIETED
- _
TONTIG RN DRITYS JUS
‘w AT A A JEE N
=) DBSTHAWT 1L JUE AW
.mN SUEVENS JUBTOWNY
x SETIOHE 13 AED
e TRITRAR

O
O

REV A



o

FM 5004

Manual Text

1.1

1.1.1

1.1.2

a Display Fmt/Alt Disp Fmt
These sub-menus contains the items associated with the presentation of data on the LCD when in normal
and altenate display mode.

NOTE .
For each saved setup, two display configurations are saved. This allows the operator to quickly
switch between two commonly used formats. To toggle between normal and alternate display

format, press the (Shift) key and then the Range/(Al. Disp.) key on the front panel.

¢ 4-Probe
When selected, the display is divided into four sections, one for each channel. The reading from each probe
is displayed in these sections. If the display is disabled for a given channel, that section of the display will

“be empty.

O 2-Line _ :

The items in this sub-menu allow the operator to view two readings on the display at one time, The display
is divided into two sections, line | on the top and line 2 on the bottom. The minimum, maximum or average
of the display enabled probes may be shown on each line as weil as the reading being sent to the analog -
output system. See section 2 for setting up the analog output system. Different channels may be selected

~ for routing to the analog output and display systems. This allows the operator to display readings from

different probes on each line of the display. For example, say the operator wanted to display the maximum
reading from channel 1 and 2 on line one, and the maximum of the readings from channel 3 and 4 on line
two. Selecting channel 1 and 2 for the display system and channel 3 and 4 for the analog cutput system will -

- allow this.

Note: Only one selection may be made at one time from the Line 1 column and one from the Line 2 column.

-Line 1-
7 Min of Probe

When selected, the minimum of the current reading and the previous samples for the display selected probes
will be displayed on line 1. The number of previous samples is determined from the display update rate.
See 1.3 for setting the display update rate. '

¢/ Max of Probe o _ _
When selected, the. maximum of the current reading and the previous samples for the display selected

1

- probes will be displayed on line 1. The number of previous samples is determined from the display. update

rate. See 1.3 for setting the display update rate.

/ Avg of Probe - -

When selected, the average of the current reading and the previous samples for the display selected probes
will be displayed on line 1. The number of previous samples is determined from the display update rate.
See 1.3 for setting the display update rate. '

49
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See 1.3 for setting the display update rate,
v Max of Probe '

7 Avg of Probe _ .- _ _ '

When selected, the average of the current reading and the previous samples for the display selected probes
will be displayed on line 2. The number of previous samples is determined from the display update rate.
See 1.3 for setting the display update rate. S .

¢ Analog Out _ : Lo
When selected, the readings being sent to the analog output system will be displayed on line 2 of the LCD.
The number displayed will be an average of the current reading and previous readings. The number of

-3-Axis-
7 Probe-1 -
v Probe-2
+/ Probe-3
+ Probe -4

* When selected, the readings for all enabled axes and the combined (square root of the sum of squares)

reading is displayed for the selected probe. Only one probe may be selected for 3-axis display at a time. If
any axes are disabled, only the enabled axes’ readings are displayed and the combined reading includes only
the enabled axes. : ' '

4-10
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1.2

O

O

o Display Update Rate

+7 1 Update/Second

¢/ 2 Updates/Second -

+/ § Updates/Second

7 10 Updates/Second - . : :

This sub-menu contains the allowable display update rates. Only one may be selected at any time. This is
the number of times per second that the LCD will be updated with new readings. If the Samples/Sec setting
in the Main Menu is set greater than the display update rate, then all samples taken after the last display
update will be included in the new update.. The displayed reading will be an average of the previous
samples. However, in 2 line display mode, with minimum or maximur of probe selected, the displayed
reading will be the minimum or maximum of the previous samples. If the display update rate is set greater

than the Samples/Sec setting, the display will be updated only when new samples are taken.

Tl LCD Contrast - _ _ : .

Calls up the numeric entry screen which allows the operator to adjust the contrast bias supply for the liquid
crystal display. This adjustment serves to make the display more readable under different lighting
conditions and viewing angles. ' '

Important: Improper 'adjustment of the LCD contrast may make the display-unfeadable.- If the

display Is blank, the contrast bias may be set too low. If the display is completely black, the contrast
bias may be set too high. S ' ' _

T4 LCD Brightness _ ' _
Calls up the numeric entry screen which allows the operator to adjust the brightness of the liquid crystal
display. This adjustment serves to make the display more readable under different lighting conditions and

viewing angles.

0 Analog Setup - : L v

This sub-menu contains items associated with the analog output functions of the FM 5004. To select a
probe for the analog output system, press the.channel button for the desired probe on the front panel, then
the Qut button. The Out LED for that channel should be on. More than one channel may be selected for
analog out at one time, . : '

o Full Scale Range

- This item only applies to operation in auto-fahge mode. When operating in a fixed range, the analog output

full scale range will be the upper limit of the highest range of analog output selected probes; This sub-

- menu contains the allowable full scale range settings for the analog output system. The field level which

corresponds to a full scale output of 5 volts is the upper limit of the range selected.. A zero field will create
an analog ottput of 0 volts.. ' o ' '
. ' ' . NOTE _ :
If the reading being output is larger than the upper range, the output voltage will be 5 V and an
analog output over-range condition will be displayed on the front panel LCD.

v Range 1
+ Range 2
v Range 3

«/ Range d
: 4-11
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2.2 o Min/Max/Avg : _ , :
This sub-menu contains the allowable functions to be used on the analog output data. If Minimum is
selected, the minimum sample in the sample window (see 2.3 for Filter Size setup) is sent to the analog -
output system. If Maximum is selected, the miaximum sample in the sample window is sent to the analog
butput system. If average is selected, the average of all samples in the sample window is calculated and sent
fo the analog output system. :

7/ Min

/ Max

/ Average

23 Tl Filter Size :

Calls up the numeric entry screen which allows the operator to select the number of samples to use for each -

alog output update. The saved samples represents a sliding window and serves as a smoothing function

or the analog output signal. The analog output level is updated every sample as selected in the

gamplesfSec setting in the Main Menu. If Filter Size is greater than one, the sample window contains the

C) - gurrent sample plus the most recent samples. If Filter Size is set to 1, only the current sample is used by the
analog output system. The min/max/avg setting in 2.2 will affect how the data is processed.

24 Log Scale Output
Eelects either linear or log scale for the analog output voltage. When Log Scale Output is selected, the
utput will track a logarithmic curve with a zero field level being zero volts out and a full scale field level
lbeing 5 volts out. When it is deselected, the endpoints will be the same but the analog voltage out to field

!level ratio will be linear.

3.0 © Remote Setup _
his sub-menu contains items assoctated with setting up the FM 5004 for remote operation,

--RS-232.- .
The following are the selections for the communications baud rate between the FM 5004 and the remate
controller.

|/ 1200 Baud
() v 2400 Baud
¥ 4800 Baud
o 9600 Baud
¢ 19200 Baud

--GPIB.-
7l GPIB Address |

Calls up the numeric entry screen which allows the operator to select the GPIB address (0 to 31) for the FM
5004. : :

4-12
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i Alarm Setup
This sub-menu contains items associated with setting up the FM 5004 alarms

0 4-Probe/3-Axis Alarm Setup

This sub-menu contains items associated with enabling the upper and lower alarms scttmg up the levels

~ which will cause an alarm and the pulse type of the alarm.

7 Upper Enable
When selected, the alarm will actwate when the measured field is greater than the upper alarm value as

selected in 4.1.2,

Tl Upper Value

Calls up the numeric entry screen which allows the operator to enter - the upper measurcd field value above

whlch the alarm wil] activate.

+7 Lower Enable

When selected, the alarm will activate when the measured f" eld falls below the lower alarm value as selected

in4.1.4.

T\ Lower Value
Calls up the numeric entry screen whlch allows the operator to enter the lower measured field value below
which the alarm will activate.

« Latched

When selected, the alarm will sound continuously when an enabled upper or lower value is crossed. Note:
In this mode, when the alarm is activated, it will be latched in the on state regardless of whether the
measured field returns to within the normal field level. To disable the alarm, either select Alarm Silence
from the main menu or cycle the FM 5004 power.

0 Line 1 Alarm Setup/Line 2 Alarm Setup
These sub-menus contains items associated with setting up the alarm for use while in 2-Line display mode.

There are separate alarm setup menus for each line in 2-line display mode. Note: Using the alarms while in

two line display mode allows the use of two different upper and lower alarm values for different probes.

4 Upper Enable :
When selected, the alarm will activate when the measured field is greater than the upper alarm valuc as
selected in 4.2.2,

T Upper Value -
Calls up the numeric entry screen which allows the operator to enter the upper measured field value above
which the alarm will activate.

4-13
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4.2.3

4.24

4.2.5

4.3

4.3.1

A.3.2

 Lower Enable _
When selected, the alarm will activate when the measured field falls below the lower alarm value as selected
in4.2.4, ' : ' “

T4 Lower Value

Calls up the numeric entry screen which allows the operator to enter the lower measured field vajue below
which the alarm will activate, ' :

¢ Latched

In this mede, when the alarm is activated, it will be latched in the o state regardless of whether the
measured field returns to within the normal field level. To temporarily disable the alarm, either select
Alarm Silence from the main menu or cycle the FM 5004 power. In either case, the alarm will be latched on

the next time an alarm value is crossed when the LCD display exits the menu system,

O Temperature Alarm Setup

The temperature alarm will become inactive when the sample rate is set above 10 samples/second. -
However, taking a temperature measurement from either the front panel or by a. remote
temperature measurement command will cause ap alarm If the alarm is enabled and the
measurement causes an alarm condition, _ ’ :
This sub-menu contains items associated with setting up the alarm to notify the operator of an out of range
temperature condition. '

+ Upper Enable

When selected, the alarm wil activate when the temperature of any active probe rises above the upper alarm
value as selected in 4.3.2, :

™ Upper Value _ _ _
Calls up the numeric entry screen which allows the operator to enter the upper temperature level abdve
which the alarm will activate, - '

/ Lower Enable o
When selected, the alarm will activate when a probe temperature falls below the lower alarm value as
selected in 4.3 4.

N Lower Value

Calls up the numeric entry screen which allows the Operator to enter the lower temperature level below

which the alarm will activate.

7 Latched
When selected, the alarm will sound continuously when an enabled upper or lower temperature level is
crossed. Note: In this mode, when the alarm is activated, it will be latched in the on state regardless of
whether the measured temperature returns to within the normal field level, To disable the alarm, either
select Alarm Silence from the main menu or cycle the FM 5004 power.
4-14
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4.4.1

4.4.2

45

5.0

O

O System Alarm
This sub-menu contains items associated with setting up the alarm to notify the operator of probe failures or
system €ITorsS,

'/ Momentary Probe Fail

When selected, the alarm will activate when a mornentary error occurs in a probe or if an error occurs during
communication with a probe. -

+ Hard Probe Fail

When selected, the alarm will activate when an error condition occurs repeatably.

7 Battery Enable

NOTE -
The battery alarm will become inactive when the sample rate is set above 10 samples/second.
However, taking a battery measurement from either the front panel or by a remote battery
measurement command will cause an alarm if the alarm is enabled and the measurement causes an
alarm condition.
When selected, the alarm will activate when the voltage on an active probe falls below the level at which
normal probe operation is guaranteed. :

0 Setup Save/Recall

| This sub-menu contains items associated with saving and recalling up to four chffercnt setup conﬁguratlons

In addition, each setup may contain a separate primary display and an alternate display. To switch between
primary and alternate displays, press and release the (Shift) button and then the (Alt. Disp.) button on the
front panel. When the FM 5004 is powered up each time, it will be configured as it was before it was
powered down previously but any changes made to a setup will not be saved permanently until it is saved in
this menu. Recalling the default setup will configure the' FM 5004 as it was shipped from the factory. -

v Rl'ecall 1
+ Recall 2

«/ Recall3

v/ Recall 4
+/ Recall Default

« Savel
v Save 2

7 Save3

/ Saved

4-15
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0 Zero Probes - :

This sub-menu contains items assoc1ated with zeroing the probes connected to the FM 5004. 1n order to
zero a probe, it must be enabled for either display or analog output functions. Note: The actual zero
function will not occur until the menu system is exited. "ZERQ" will appear in the display window after the
zero operation was performed. -
7 All Probes

v/ Probe 1

7 Probe 2

« Probe 3’

+/ Probe 4

o Mamtenance :
This sub-menu contains items assocmtcd with updating the FM 5004 software and checkmg the system
voltage levels. :

1 Last Errors

When selected, a window will appear which will show detailed descriptions of the most recent errors that
have occurred in the system, if any. Each error will have a time-stamp, in seconds, ® identifying when it
occurred since the last systein reset or power-up. The bottom of the screen will show the current time.
Only errors that have occurred since the last system reset or power-up will appear, Pressmg the up and
down arrows will scroll through the erTors.

jul System Status
This sub-menu contains no selections, but, when opened, will dlsplay the following mformanon

» Software Revision
e Software Date

* +5V Buss Voltage
o +12V Buss Voltage
¢ -12V Buss Voltage

Note: The acceptable values for the Buss voltages are +/-10% of nominal. If the measured voltagos are

outSIde of this range consult the factory.

™ SampleslSec :

Calls up the numeric entry screen which will allow the operator to select the field measurement sample rate
in samples per second. The minimum sample rate is one sample per second, The maximum sample rate is
determined by the FM 5004 and is based on the speed of the probes-connected to it. The maximum rate is
limited to the slowest probe which is communicating with the FM 5004. Note: When the FM 5004 is in 3-
axis mode, the actual sample rate for a complete measurement of the probe ﬁcld is 1/6 of the selected
sample rate. :

4-16
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19.0

10.0

7 Key Click . . - _
When this item is selected, the FM 5004 alarm will emit a short pulse each time a key is pressed.

Alarm Silence _ _

To silence the alarm when it is latched mode, position the arrow to the left of this item and press enter.” This
will silence the alarm temporarily. However, if the parameter that caused the alarm to occur is still outside
of the alarm limits, the alarm will still Jatch on when the menu system is exited. To silence the alarm

permanently, the alarm must either be disabled in the alarm setup section or the probe must be disconnected
or turned off, '

4-17
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50 REMOTE OPERATION

5.1 Introduction o _ _ . '
ﬂ'his section describes remote operation of the FM 5004 system using either the [EEE-488 parallel port or the RS-
32 serial port connected to a remote device such as an [EEE-488 bus or 2 personal computer.
e IEEE-488 port on the FM 5004 is [EEE-488.2 compatible. Note: For a more detailed description on the
peration of any of the remote commands, see the Description of Operation section of this manual.

.2 IEEE-488 Requirements o _

or IEEE-488 operation, the device address is set using the menu system, See the menu system section in this
anual for changing the FM 5004 device address. It is set to address 4 at the factory. If your IEEE-488 device has
Tddress 4 already assigned, reset the switch to a vacant address.

|
%peciﬁc IEEE-488 bus commands depend on which software package you are using, To send commands, be sure

at the receiver address is set properly and that the controller also has correctly identified the receiver as a
listening” device.

.3 Command Set Format - _
Bach command code is composed of two or three alpha characters and an optional numeric parameter. If the
command is sent without the numeric parameter, the instrument assumes the command is a request for status (Table
5-1). When the command is a status request, the recetver returns a string consistin g of the command followed by the .
cPrrent setup for that command. . Commands can be entered in upper or lower case (case-insensitive). :
A[rﬂ commands are terminated by a line feed <LF>. To include several commands in a single command string,
Sstpa:ate each command by a semi-colon (delimiter). Do not include spaces between a command and its. associated
numeric parameter, Data returned from the receiver will be terminated with a <CR><LF>,

54 IEEE-488 (GPIB) Communications

- For General Purpose Interface Bus (GPIB) communications, the End or Identify (EOI) control line may also be used

O

for command termination. When sending commands to the receiver via the GPIB, terminate the command with a
<LF>, an EOI, or both. No characters are permitied after the <LF> or EOI; the system interprets characters
following <LF> or EOI as the start of another command, When an emor condition is present at the receiver, the
service request (SRQ) signal is asserted. The operator can then perform a serial poll operation. The receiver erpor
cade (in binary) is contained in the lower bits of the serial poll status byte. If the receiver is addressed as a listener
and the GPIB remote line is asserted, the receiver will switch to remote mode.

5-t
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3.5 RS-232 Communications _ _

During initialization, the receiver will test for a properly-connected RS-232 interface. In order for the receiver to
recognize an RS-232 device, the DCD line ‘(Data Carrier Detect) must be asserted. This line is sampled
continuously to determine if the RS-232 connection is broken; therefore, it must remain asserted in order for the RS-

| 232 interface to function. The CTS line (Clear To Send) is also used to gate information from the receiver; this line

must be asserted in order for information to be transferred from the receiver. The CTS line can be used as a hand-
shake line to inform the receiver when it is permissible to send information (there is a five second timeout error built
into the receiver, resulting in an error if the timeout occurs). If the CTS line is de-asserted in the middie of a
transmission, a character in the process of being transmitted will be completed; then, transmission will halt until the
CTS line is asserted once again. The receiver itself asserts two lines: DTR (Data Terminal Ready). and RTS
(Request To Send). These lines are asserted continuously and provide no hand-shaking function; they can simply be
connected to the CTS and DCD lines at the connector, This will allow the receiver to transmit with a minimum of -
wires and with no hand-shaking, See Figure 5-1 and Table 5-1 for compiete pin-out information.

Once the RS-232 interface is established, commands are processed in a manner very similar to that of the IEEE
interface. The command structure is identical, except that there is no EQI line; therefore, all comrmands must -be
terminated by a <LF>, When a valid command is received, it is processed and the result is immediately transmitted
back over the RS-232 interface. The CTS line can be used to control the flow of information from the receiver, as
outlined above. The output format is identical to that of the [EEE format except, again, there is no EOI line.

5.6 RS-232 Settings , :
The RS-232 settings used to communicated with the FM 5004 are as follows:

Word Length 8 bits -

Stop Bits ~ - 1 -
Baud Rate 1200 - 19,200 (Menu Selectable)
. Parity None

1 RECEIVER .

L] k]

Q0Qoo
Qa0

CONNECTOR #0DB—g S —/
(NATING CONNECTOR $DB~s PS)

Figure 5-1
RS-232 Pin Detall

i
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Table 5-1 RS-232 Port

" FM 5004 Pin # Signal | Data Direction*
: : ' C ' Description

1 DCD < DC\IFiCE Carrier Detect
2 RD <« Réceivc Data

3 TD x4 ~_Transmit Data

4 DTR _ > Data Terminal Ready
5 GND | NA - | Ground
6 | _Nc _NA No Connection -
7 RTS < __ Ready To Send
8 crs | _ € Clear To Send
9 NC | N/A ' No Connection

* Note: _
- signifies Output From the FM 5004 .
€ signifies Input To the FM 5004

ote: A null modem cable or adapter is required for iﬁterfacing the FM 5_004'to a standard serial portona .
omputer, '

.7 Remote Commands : _ : : y
¢ commands described the succeeding pages are available to the user for remote communication with and
peration of the FM 5004, In the descriptions of these commands, the following conventions are used:

w]

n_mn

I Alower case "x" in the command or returned data Syntax represents a numeric value, which may be a voltage
value or a numeral associated with a functional selection. ' ' '

2 A lower case "n" in the command or returned data syntax represents a channel number (1 through 4)
associated with a system probe, : '

3 A lower case "m" in the command or returned data syntax represents a mode selection.

NOTE

‘When a numeric input is sent tb the FM 5004, the base of the numbers can be deéimal, l:_iinary, octal or

\
hkexadecimal. For data sent back from the FM 5004, the base is always base 10, -

Example: _
Il of the following entries are equivalent:

UPV, 1,100
UPV,1,#h64
UPV,1#b1100100
UPV,1,#q144
AUPV. 1,12

2o e s e 3
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-|Alarm Latch '
Sets or clears the FM 5004 alarm latches, Thereisa s

eparate alarm latch for each of the three alarms: Line | alarm,
Line 2 alarm and 4 Probe/3 Axis alarm. '

Syntax: ALAT m,x

Parameters:

Alarm mode (m):

0 = 4-Probe/3-Axis alarm latch

I =Line 1 alarm Jatch .
2 =Line 2 alarm latch - ' : .
Numeric value (x):

0 = latch disabled (clear)

1 =latch enabled (set)

Examples: To set the Line. 1 alarm latch, send the following command:
O  ALATLI<F>

To verify the Iatch status, ;end the following command:
! ' ALAT,1?<LF>

| If the latch _is set, the receiver \#‘ill respond with:

ALAT,1,1<CR><] F>

Alarm Silence . - _
Temporarily silences the FM 5004 alarm when it is latched. Note: The alarm will silence only temporarily. The

alarm will become active again if the reading that caused the alarm to occur does not return to the normal range
before the next measurement. :

Sntax ALSR |
P#ramcters: None -
Ny i

E;;kample_s: If the alarm is latched on, to silence i, send:

ALSR<LF>

5-4
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‘ Iternate Display Format

ﬁets the alternate display format for the FM 5004 display. Note: When a command is sent to enable a display

ormat, the previous format will become disabled. If ail modes are turned off, the alternate display will become .
nactive (blank). In the case of the 4-probe display mode, only the m and x parameters are required. When setting
¢ alternate display to 2-line mode, a separate command is required to define each line.

Syntax: ' ADFM,m.n..x

|

Parameters:

Display format (m):

1 =2-Line, Line 1 display

2 = 2-Line, Line 2 display

3 =3-Axis display .

4 = 4-Probe display (n parameter not used)

. Display mode (n): .

1 =Probe 1 (3-Axis format) or Minimum of probes (2-line format)
i 2 =Probe 2 (3-Axis format) or Maximum of probes (2-line format)
‘ 3 = Probe 3 (3-Axis format) or Average of probes (2-line format)
4 =Probe 4 (3-Axis format) or Analog output (2-line format)

Numeric value (x):
0 = Mode disabled
| = Mode enabled

Examples: To set the alternate display mode to 2-line format and the line 1 to average of displéy'enabled probes -
and line 2 to the analog output reading, send the following two commands:

L ADFM,1,3,1<LF>
ADFM,2,4,1<LF>

To verify that the Line 1 display is set to average of display selected probes, send the following
~ command: -

ADFM,1,37<LF>
If it is enabled, the FM 5004 will respond with:
ADFM, 1,3, 1<CR>¢F>
To -setl the alternate disi)lay mode to 4-Probe display fﬁrmaﬁ, send the following command:

ADFM.4,1<LF>
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Alarm Lower Enable _
Enables the FM 5004 line 1, line 2, 4-probe/3-axis, battery or temperature lower limit alarms. Each of these alarms
must be enabled and disabled separately. Note: In the case of the low battery dlarm, the level is not adjustable. See
the operation section in this manual for a description of the low battery alarm operation. See the command, Alarm
Lower Value, to set the alarm lower valucs

Syntax: ALOEm,x

Parameter:
Alarm type (m):
0 = Low temperature alarm ¢nable
- I = Line 1 lower alarm enable
2 = Line 2 lower-alarm enable
4 = 4-probe/3-axis lower alarm enable
5 = Low battery alarm enable

Numeric value (x):

i 0 = Lower alarm disabled

C) : 1 = Lower alarm enabled

Examples: To enable the line 1 lower alarm, issue the following command:
ALOE, |, 1<LF>

~To verify the line 1 lower alal_-m status, issue this comrnahd:

ALOE, 1 ?<LF>

. The FM 5004 will return the following information:

ALOE, 1,1<CR><LF>

s : 5-6
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Alarm Lower Value o : _ o : _
Sets the FM 5004 lower levels for the line 1, line 2, 4-probe/3-axis and high temperature alarms. Each of the alarm

evels must be set using individual commands. Note: [ order for an alarm to operate, that alarm must be enabled.

The data entered can contain up to five numbers and a decimal point, See the entry for each alarm type for the
permissible range. See the command, Alarm Lower Enable, to enable an alarm,

Syntax: ALOV,m,xxxxxx

Parameter:

- Alarm type (m):
0 = Low temperature alarm, range: 32 - 120EF
I =Line 1 alarm, range: 0 - Max of probe
2 =Line 2 alarm, range: 0 - Max of probe . _
4 = 4-Probe/3-Axis alarm, range:0 - Max of lowest range probe

Alarm level (xxxxxx): S ; _
© xxxxxx = Alarm value: 0-1999.9 (see above for allowable range)

lxa_mples: To set the line 1 lower alarm value to 150.5, issue the following. command;
ALOV;1,150.5<LF> | |
To verify fhe line-l lower alarm value, issue this command:
| ALOV,17%<LF> |
The FM 5004 will return the following information:

- ALOV,1,150.5<CR><IF>

5-7"
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Alarm Upper Enable
Enables the FM 5004 line 1, line 2, 4-probef3 axis, battery or temperature upper limit alarms. Each of these alarms
must be enabled and dlsabled separately. See the command, Alarm Upper Value. to set the alarm upper values

Syntax AUPEm;x
Parameter:
Alarm type (m)
0 = High temperature alarm enable
1 =Line 1 upper alarm enable
2 =Line 2 upper alarm enable
4 = 4-probe/3-axis upper alarm enable
Numeric valﬁé (x):
0 = Upper alarm disabled
1 = Upper alarm enabled
Examples: To enable the line 1 upper alarm, issue the following command:
AUPE,1,1<LF>
To vérify the line | upper ala_rm status, issue this command:
AUPE,17<LF>
The FM 5004 will return the following information:

AUPE,1,1<CR><LEF>

5-8
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Alarm Upper Value _
Sets the FM 5004 upper levels for the line 1, line 2, 4-probe/3-axis and high temperature alarms. Each of the alarm
levels must be set using individual commands. Note: [n order for an alarm to operate, that alarm must be enabled.

The data-entered can contain up to five numbers and a decimal point. See the entry for each alarm type for the
permissible range. See the command, Alarm Upper Enable, to enable an alarm. "

Syntax: AUPV. mxxxxxx

Alarm type (m): '
0 = High temperature alarm, range: 32 - 120FF
1 = Line I alarm, range: 0 - Max of probe
- 2=Line 2 alarm, range: 0 - Max of probe _
4 = 4:-Probe/3-Axis alarm, range:0 - Max of lowest range probe

Alarm level (xxxxxx):.
XXXXXX = Alarm valu_e: 0-1999.9 (see above for allowable range)

.anmples: To set the line I upper alarm value to 150.5, issue the following command:

AUPV,1,150.5<LF>

To verify the Iine_l_ upper a_lé.rm value, issue this command;
AUPVY, 17<LF>

The FM 5004 will return the following information:

AUPV,1,150.5<CR><LF>
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Analog Output Mode

Sets the FM 5004 analog output mode to output either minimum, maximum or average of the analog output selected
probes. Note: Selecting an analog output mode will disable the previously selected mode. '

Syntax: ANAO,m

Parameter: _

Mode (m): ,

1'=Minimum of analog output selected probes

2 = Maximum of analog output selected probes -
| 3 = Average of analog output selected probes

Examples: To set the analog output to average mode, issue the following command:

» ANAQ,3<LF>

. To verify that the maloé output mode is average.of probes, issue this command:
ANAO?<LF> |

| ' The FM 5004 wiii return the foHoQing information:

ANAO,3<CR><LF>

| ' ' 5-10
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Analog Output Range

| Sets the FM 5004 analog output full-scale range to correspond to the maximum of range [ through 4 of the analog

output selected probes. Note: All analog output selected probes must use the same units of measurement and have
the same ranges, '

Symtax: ANARx

Parameter: _ :
Range value (x): _

1 = Range 1 upper limit corresponds to full scale analog output voltage
2 = Range 2 upper limit corresponds to full scale analog output voltage
3 = Range 3 upper limit corresponds to full scale analog output voltage
4 = Range 4 upper limit corresponds to full scale analog output voltage

Examples:  To set the analog output full scale voltage to correspond to range 2 of the analog output selected
probes, issue the following command:. : : :

ANAR,2<LF>

To verify that the anal.og output full scale voltage corresponds to range 2 of the analog output
selected probes, issue this command: '

ANARI<LF>

The FM 5004 will return the following information:

i ANAR,2<CR><LF>

3-11
REV A







O

CEEy

5

b

| oets the baud rate used for remote communication between the FM 5004 and a controller.

Syntax: BAUD,xxxxx

Parameters: - _
Baud rate (xxxxx):
1200 = 1200 Baud '
© 2400 = 2400 Baud
4800 = 4800 Baud
9600 = 9600 Baud
19200 = 19200 Baud

Examples: To set the baud rate to 9600, send the following command:

- BAUD,9600<LF>

To verify that the baud rate is set at 9600, send the following comménd:

BAUDI<LF>
The FM 5004 will return; '
BAUD,9600<CR><LE>
Buffer Register Enable
Setsup a command buffer from 0 to 255 bytes long.
- Syntax: . BFRE,xxx _
Parameters: o ' ' . :
Buffer Size (xxx): _ : . ' _ -

0 = Buffer disablcq g
1 - 255 Bytes = Buffer enabled at xxx size

Examples: To enable the buffer and set it to 128 bytes, send the following command:

BFRE, 128<LF>

To verify fhat the buffer is enabled and set to 128 bytes, send the following command:
BFRE?<LF>
If it is enabled and set to 128 bytes, the EM 5004 will return:

BFRE,128<CR><LF>

5-12
REV A




. ;
R

IFM5004

Manual Texr

ﬁuss Voltage
Measures and returns the FM 5004 buss voltages.

Syntax: BUSV?

‘Parameters:
None

. Examples: To check the FM 5004 buss voltages, send the following command;

BUSV?

The FM 5004 will measure the buss voltages and return:

+12 - +12,00<CR>
+5V - +5.00<CR>
-12 - -12,00<CR><1.F>

"hange Range
hange range of probe.

™

Syntax: CHRAc,r
Parameters:

c=channel  1-4 |
I =range - 1 -4 (or highest range), or A (autorange)

. Example:

If command is.cnteréd with no parameters, all probe ranges
; will be returned. If no probe is on that channel range = 0,

If command is entered with one parameter, the current range of
that probe on that channel is returned.

CHRA<LF>

CHRA,LLAlL  Probe on channel 1 is in Autorange on range 1

CHRA,2,1 Probe on channel 2 isonrange 1

CHRA,3,0 Probe on channel 3 is not on or not ready

CHRA4,A3  Probe on channel 4 is in Autorange on range 3 _ T

i CHRA, I<LF>
| CHRALAl

- If command is entered with two parameters the probe on that
channe! will be set to that range. )

CHRA,1,2<LF>  se p_robe_bn channel 1 to range 2
CHRA,2,A<LF> Set probe en channel 2 to auto range

5-13
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Display Format

, the
previous format will become disabled. If all modes are turned off, the display will become inactive (blank). In the

case of the 4-probe display mode, only the m and x parameters are required. When setting the display to 2-line
#nodc, a separate command is required to define each line,

Syntax; ' 'DSFM,m,n,‘x

Parameters;

Display format (m): _
1 =2-Line, Line 1 display
2 =2-Line, Line 2 display

| 3 = 3-Axis display

: 4 = 4-Probe display (n parameter not used)

Display mode (n): :

1. = Probe 1 (3-Axis format) or Minimum of probes (2-line format)
2 = Probe 2 (3-Axis format) or Maximum of probes (2-line format)
3 =Probe 3 (3-Axis format) or Average of probes (2-line format)

4 = Probe 4 (3-Axis format) or Analog output (2-line format)

Numeric value {x):
0 = Mode disabled
1 = Mode enabled

Examples: To set the display mode to 2-line format and the line 1 to average of display enabled probes and line 2
to the analog output reading, send the following two commands: '

DSEM,1,3,1<LF>
DSFM,2,4,1<LF>

To verify that the Line 1 display is set to average of display selected probes, send the following
command: '

DSFM,1,37<LF>
If it is enabled, the FM 5004 will respond with:
DSEM, 1,3,1<CR><LF>.

To set the display mode to 4-Probe display format, send the following command:

DSFM,4,1<LF>

5-14
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isplay Update Rate ' -

ets the rate at which the display is updated with new readings.
Syntax: DUPR x
Parameters: '
Display Update Rate (x):
1 = I Update/second
2 = 2 Updates/second

3 = 5 Updates/second
4 = 10 Updates/second

It

; DUPR,3<LF>

DUPR?<LF>

The FM 5004 will respond with: -

DUPR,3<CR><LF>

EEPROM Read/Write

c&rrrupted.
Syntax:  EEPR.dddxx

Pairameters: EEPROM address (ddd) Decimal address to read or write to
Character to write (xx) Hex character to be loaded into
L EEPROM, blank for EEPROM read

" command;

EEPR,12,44<LF>

TQ check the contents of the EEPROM location 12, send the
fol]owing command:

EEPR,12<LF>

" The FM 5004 will respond with:

| EEPR,12,44<CR><LF>

xamples:  To set the display updaté rate to 5 times per second, send the follovﬁng cornmand;‘

Returns the contents of the EEPROM in read mode and allows new datato be
stpred in the EEPROM when in write mode. Warning: This command should
orly be-used by experienced operators only an the FM 5004 setups become

Examples: To load the EEPROM location 12 with contents 44 hex, send following

To verify that the display update rate is set to 5 times per second, send the following command:

5-15
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Error Register Enable _
Enables the error registers used to store the errors that occur during operation.

" Syntax; ERRE,xxx

Parameters: Register size (xxx): )

~ Range 0 to 255. The number of previous error messages to save., Once the register is full, older
massages will be overwritten. A zero will disable the error register and no error messages will

be saved.

Examples: To enable the error regisfer and to set it to store the previous 10 messages, send the following
command;

ERRE, 10<LF>
The FM 5004 will respond with:

ERRE,10<CR><LF>

[ |

lrror Register Query _
eturns a previous error which is contained in the Error Register. See IEEE-488.2 specification for description of
yror bits, : : '

QL

Syntax: . ERRQ

Parameters: None

Examples: To see the most recent error message, send the f(;,nllowing command:
| ERRQ?<LF> .

The FM 5004 will reSpond with something like: |

ERRQ,128<LF>

516
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[Filter Size. - :

Sets the size of the filtering to be used on the analog output readings. The number entered corresponds to how many
previous readings are used to calculate the analog output voltage. This.command is useful for slowing the response
of the analog output voltage to sudden changes in the fields,

Syntax: - FTSZ,xx

" |Parameters: Filter Slze {(xx):

O

Range 0 to 16. A zero will disable the ﬁltermg funct:on
Examples: To set the filter size to 10 samples plus the c_urrent sample, send the foIIoWiné command:
FTSZ, 10<LF> | | |
To check the ciurrent ﬁlter_.size, send:_ . '
FTSZ?<L.F>
The FM 5004 will respond with:
 FTSZ,10<CR><LF> -

GPIB Address
Sets the GPIB address used by the FM 5004

Syntax: . GPIB,x-x_

Parameters: GPIB AddreSs_(xx):
Range 1to 31

Examples: To set the GPIB address to 4, send the following command; |

GPIB 4<LF> . _ - ]
The FM 5004 will respond with:-

GPIB,4<CR><LF>

3=
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Key Click
Enables or disables thc audible key click.
Syntax: - CLCKx
Parameters:_ A

Key click enable (x):

- 0=Key click disabled
1 = Key click enabled

Examples: To turn on the key click, send fhe following command:
CLCK, I<LF> |

The FM 5004 will re.spon.d with:

 CLCK,I<CR><LE>

Last Errors
Returns the code and a descnptlon of the last errors which have occurred

Syntax: LERR,strmg

Parameters: Error message (string): ' ;
Up to 9 lines. The message contains the error code followed by a descnptlon of the error.

Examples: To see the last error, send the followmg command
| LERR<LF> |
The F’M 5004 will respond with something like:
00:06:53,E1-PARITY ERROR<CR><LE> | a :

. LCD Brightness
Sets the LCD backhght level to a specnﬁc bnghtness

Syntax: - LCDB,xx

Parameters: Brightness level (xx):
Range 0 to 15. A zero will tumn off the LCD backlight and 15 will set it 'to maximum brightness.

b

ixamples: To set the brightness to 8, send the following command:
LCDB,8<L.F> -
The FM 5004 will respond with:

- LCDB,8<CR><LF>
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LCD Contrast

Sets the LCD contrast level.

Syntax: LCDC xx

Parameters: Contrast level (xx):

Range 0 to 63. 0 is minimum contrast, 63 is maximum contrast.

Examples: To set the contrast to 8, s;end the following command: |
LCDC,8<LF>

The EM 5004 wil respond with:

LCDC,8<CR><LF> -

ILED Setup _ '
Configures the FM 5004 LED array. This command is used to select probes for display or analog output functions
and to enable and disable a probe’s axes. Separate commands must be sent to update each channels’ LEDs.

Syntax: CLED,m,xxxxx

Parameters: _
Channel number (m):
" 0= All channels set the same
1 = Channel |
2 = Channel 2
3 = Channel 3
4 =Channel 4

LED configuration (xxxxx): : _ N )

This is a 5-bit binary number. A 1 corresponds to an LED being lit, and 2 0 correspond_s to an,

LED being turned off. The order of the bits is: display, out, x, y, z.

Examples: To enable channel | for display output with all three axes enabled, send the following command:
CLED,1,10111<LF> -

The LEDs will change accordingly and the FM 5004 will respond with:

CLED, 1,101 1 1<CR><L.F>
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Local Mode . _
Returns the FM 5004 to local mode when it is in remote mode. Local mode allows the operator to use the front -
panel buttons, T '

Syntax; LOCL,x

Parameters:

Local mode enable (x):

0 = Disabled. Stays in remote mode.

I = Local mode enabled

Examples: To return the FM 5004 to local mode, send the following command:

LOCL,I<LF>

The front panel buttons will become 6p'erati0na1. The FM 5004 will respond with:

LOCL,1<CR><LF>
Log' Scale _ _
Enables either a logarithmic or linear scale for the analog output voltage.
Syntax: LOGS,x
Parameters: : :
Log scale enable (x):

0 = Log scale disabled (Linear scale enabled)
1 = Log scale enabled -

Examples: To set the analog output voltage to log scale, send the following command:
LOGS,I<LF>
.ThlIB scale will chahge to logarithmic scale. The FM 5004 will respond with:

LOGS,1<CR><LF>
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No Response Timeout _
Sets the FM 5004 not response timeout timer. The time is specified in hundredths of seconds.

|Syntax: - TOUT,xxxx

Parameters:

No response time (xxxx) _

0 = No response timeout timer is disabled L

1-9999 = Time to wait before initiating a no response timeout, in hundredths of seconds

Examples: To set the no response timeout timer to 2 seconds, send the following command:
TOUT,200<LF>
The FM 5004 will respond w.ﬁh:

© TOUT,200<CR><LF>

&ead Display

Vrites the current screen cont_énts to a remote port.
Syntax: "RDIS, x

x = 0 - both lines of display: (if in 2 line mode only).
' or all readings (if in 3 axis or 4 liné display mode).

1 - first line of display (if in 2 Iine mode only)
.2 - second line of display (if in 2 line mode only),

Note: If 0 is selected 4 readings will be returned. In 2 line mode
Data corresponding to the 3rd and 4th readings will be blank lines <crlf>

- Every time a reading is received from a probe an
output will be sent out..

Output format: xx.xxuuuauuQre 15 character output
M= space - normal '
Niunits #l in 3 axis %’= combined reading
reading il X%y, 2’ = selected axis .
mo | S
IP---> channel number or 'A” average
I
I----> range probe is on or space average '
|
----- > '0"= over range or space - normal
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Sample Rate
Sets the number of times per second that enabled

Parameters:

Manual Text

Syn;ax: - SMPR,xx

Sample Rate ('x}'_:): : ' = S
1-xx = maximum sample rate is limited by the speed of probes used

Examples: To set the sample rate to 10 samples per second, send the following command:

SMPR,10<LF>
The FM 5004 will respond with:

SMPR,10<CR><LF>

Setup _Récail

Recalls a saved FM 5004 setup.

Syntax: RECL.x

s

Parameters:

Setup number (x): : _

0 = Recall default setup (factory settings).
1 = Recall setup #1 . . :

2 =Recall setup #2 -

3 =Recall setup #3

4 = Recall setup.#4

xamples: To recall the default setup, send the following command;

RECL,0<LF>

" RECL,0<CR><LE>

probes are sampled by the FM 5004. The lowest sample rate-is |
sample per-second. The upper sample rate allowed is lmited by the speed of the probes used on the FM 5004, - o

The setup will change to the factory setup conﬁglmation. The FM 5004 will respond with:

5-22
REV A




O

- Examples: - To enable the hard probe failure alarm, send the following command: |

FMS004 : :  Manual Text

Setup Save '

Saves the FM 5004 current configuration into EEPROM for recallmg ata later time.
-1 Syntax: - SAVEx~

Paraméters:

Setup number (x):

I = Saves to setup #1
2 = Saves to setup #2
3 = Saves to setup #3
4 = Saves to setup #4

Examples: To save the current configuration to setup #1, send the following command:
SAVE,l<LF>

The setup will be saved to EEPROM for recalling at 2 later time. The FM 5004 will respond
with:

SAVE, 1<CR><LF>

| ystem Alarm, Hard Probe Failure

nables or disables the alarm to alert the operator of a hard probe failure such as a continuous loss of
communication. This alarm will activate after several attempts to restore proper function.

- Syntax: SALH,x
_Parameters:
Alarm status (x):
0 = Alarm off

1=A_larmon

SALH, 1<LF>
The FM 5004 will respond with:

SALH, 1<CR><LE>
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System Alarm, Momentary Probe Failure _ '
Enabies or disables the alarm to alert the operator of a momentary probe failure. This alarm will sound if a probe
doesn’t respond for a short time but then recovers proper operation. -

Symntax: - SALM,x
Parameters: _
Alarm status (x):
0 = Alarm off
I = Alarm on

Ex@ples: To enable the momentary probe failure alarm, send the fellowing command:
SALM, I<LF>

The FM 5004 will respond with:
SALM, 1<CR><LE>

Software Date _ -
Returns the date of the current revision of the FM 5004 operating software,

Syntax: DATE

. Parameters: None

Examples: ‘To check the current date of the FM 5004 software, send the following coﬁunand:
DATE<LF> -
Thé FM 5004 will fespond sémethiﬁg like: |
DATE,JAN 1 20_00<CR><LE> _ | : _ .

qoftware Revision
Returns the current revision of the FM 5004 operating software.

Syutax; SREV

Parameters: None

Examples: To check the current revision of tﬁe FM 5004 software, s'end the folloﬁring command:
SREV<LF>

The FM 5004 will respond something like:

SREV,2.0<CR><LF>
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Timeogut ' : :
- Sets the FM 5004 timeout timer in hundredths of seconds to wait when a WAIT command is sent.’

Syntax TOUT,x

Parameters: x= 0 - Timeout disabled :
1 - 9999 - Hundredths of seconds

Examples: To cause the FM 5004 to wait for a .04 second wait timé. send the following command:
TOUT,40<LF>
The FM 5004 will respond with:
TOUT,40<CR><LF>
Verbose Mode _ :
: CCjes the FM 5004 to responid to remote commands in either verbose mode or to only respond to inquiries only.
Syntax:| - . VERBxx |

. Parameters: x= (- Verbose mode di.sabl'e_d.
1 - Verbose mode on

: 'Exarnples:. To canse the FM 5004 to enter verBose modc,iscnd fhe following_ command:
VERB, I<LF> |
The FM 5004 will respond with:
VERB,1<CR><LF>
To disable the FM 5004 verbose mode, send the following:
| VERB.6<LF> |

The FM 5004 will not respond (verbose mode off).
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Wait for Timer _ . _
Causes the FM 5004 to wait for the time specified (see Wait Timer command for setting wait time) before
responding to a command, - ' C
Syntax: WAIT .
Parameters: None
Examples: To cause the FM 5004 to wait for the specified wait time, send the following command:
 WAIT<LF>
No response will be sent

_ Wait Timer : _ .
Sets the FM 5004 wait timer. To enabie the wait timer, a wait command must be sent. See Wait for Timer.

command. '

|

|Syntax: WTMR, xxxx

Parameters: .

: Time to wait (xxxx)

0 = Wait timer is disabled

1-9999 = Time to wait in hundredths of seconds

Examples: To set the wait timer to 2 seconds, send the following command:
- WTMR,200<LF>

The FM 5004 will respond with;

WTMR,200<CR><LE>
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Zero Probes o _ '
Zeros probes | connected to the FM 5004 Note The FM 5004 will respond only when the zero function has been -
pcrformcd \ ' '
| Syntax: ZERO,x

Parameters:

Probe number (x):

0 = Zero all probes

I = Zero probe 1 only
2 = Zero probe 2 only
3 = Zero probe 3 only
4 = Zero probe 4 only

Examples: To zero the probe on channel 1, send the following command:
ZERO, l<LF>

" When the zero function is complete the FM 5004 will return:

ZERO<CR><LF>
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*CLS

Examples: To clear the [EEE-488.2 status register, send the following command: _

*CLS

Define Dev1ce - Trigger

Enters a command into the define device trigger buffer “The command will be executed whf:n a

Trigger command is sent. The maximum string length for the DDT command is 80 characters. Separate the
ands with A; @, :

Syntax: *DDT command or *DDT? comrmand

Paranjeters:
Command: Any IEEE-488 command in the FM 5004 command set may be sent.

Exambles: To load the device trigger buffer with a Zero All Probes comrna.nd send the followmg command:
*DD’I‘:ZER0,0

‘To verify which command is in the device trigger buffer, send the following command:
*DDT?

_;I'he FM 5004 will re;tuni:

*DDT ZERO,0
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Event Status Enable _
Sets or returns the event status enable bits,

C|Syatax; ESE XXX or *ESE?

Parameters:
Event status enable bits (xxx): .
Range = 0-255; refers to the_binary word that corresponds to the event status enable bits.

Examples: To set the event status enable bits to 10011111 ( 159 base 10), send the following command:

| *ESE 159 |

To check the status of the error register enable bits, send the following command:
*ESE? |

The FM 5004 will return:

*ESE 159

Error Status Register Query ]
‘Returns the error status register bits.

Syntax: *ESR?

Rarameters: None

Examples: To check the status of the error status register bits, send the fo'llowing' command:

*ESR?
The FM 5004 will return a number in the range of 0 to 255 which corresponds the binary
representation of the error status register bits, such as: ,

*ESR 255
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Identification Query

Returns the FM 5004 identification string which 1r1c1udes model number and system software revision.

| Syntax: *DN?

O

o}

Parameters:

Parameters: None
Examples: . To command a system ident_iﬁcétion, send the following command:
 *IDN?
The FM 5004 wﬂl return:
*IDN FM 5004 Rev. 1.0

Operation Complete
Sets or returns the operation complete enable bit in the standard event register,

Syntax: *OPC x or ’FOPC?

Operation complete énaﬁle bit (x):

0 = Disable operation complete function

1 = Enable operation complete function

Exémples: To enable the c;peration complete function, send the following command:
*OPC 1

To check if the current operation is complgte. send the following command;
*OPC? |

If the current operation is complete, the FM 5004 will return:

*OPC 1

Reset
Causes the FM 5004 to perform a system reset.

Syntax: ~ *RST _ N . )
Parameters: None
Examples: To cause a system reset on the FM 5004, send the following command:

*RST

more commands to the FM 5004,

The reset will occur, but nothing will be returned. Wait at least 6 seconds before sendmg any
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Self-Test _ .
Causes the FM 5004 to perform a self-test. Returns a 1 or 0 to indicate pass or fail.

Syntax: *TST?
Parameters: None

Examples: To perform a self-test of the FM 5004, send the following command:

*TST?

returned:;
*TST 1

Service Request Enable _
Sets or returns the service request enable bit,

Syntax: | *SRE x or *SRE?
Parameters: Service reéuest enable bit (x): -
0 = Service request bt disabled
1 = Service request bit enabled
ixamples: To enable the service request bit, seﬁd the fo]lﬁwing command:
| *SRE 1
To verify that the service request bit is enabled, send the -following con;lmand.;
*SRE?
If it is enabled, the FM 5004 will return:

. *SRE 1

Manual Text

~ The self-test will be performed. If the tést passes,.a 1 will be returned, if it fails, a 0 will be
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Status Byté_ Query o : | | )
Returns the contents of the status byte. ' ' :

Syntax; *STB?

Parameters; None

Examples: To check'the contents of the status byte, send the following command: .

*STB?

The FM 5004 will return the contents of the status byte. The returned value is the integer value

of the binary status register. For example, if the status register contains binary byte 10100001
(161 base 10), the status would be returned as follows: :

*STB 161

i

' Trigger _ : o
O L‘samses the command contained in the define device trigger buffer to be executed. The TRG command is useful

hen used along with a define device trigger (DDT) command to continuously execute a set of commands, Entering

TRG as the last command of the DDT string will cause the DDT command to be repeated continuously until a

ifferent command is sent to break the loop. Note: The TRG command must be the last command of the DDT

tring, otherwise the input buffer will overflow, causing an error,
Yntax: _ . ¥TRG

2arameters; None

,-xamples: To cause the command in the define device ifiggcr buffer to be executed, send the following command:

*TRG

| _ The response from the FM 5004 will be exactly the same as if the command contained in the define *
! device trigger buffer were executed directly. ' ‘ '

-8 FM2000 Compatibility : '
Ml remote commands that work on the FM 2000 will also work on the FM 5004. Since the operational structure of

he field monitors is different, issuing any of the FM 2000 commands will change the display mode to a two line

node with the display readings shown on line 1 and the analog output values shown on line 2. All FM 2000
pmmands must be terminated with 2 carriage return <CR>. _ . - '

o e th
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600 THEORY OF OPERATION

6.1 'lntroductlon

This section discusses the theory of operation and the functionality of the FM-5004 Field Moritor. A high-level
blgck diagram is included to aid in the description of the probes, receivers, remote communications, and overall
system operation. The objective is to provide information that enhances user understanding of the design of this
system. Such understanding will help improve the user’s operation and maintenance of this system,

For detailed information on communications between the probes and the FM-5004 or information regafding spec'iﬁc
cirkuits or components used in the probes, refer to the Users Manual for the specific probe.

6. System Theory

A complete FM-5004 Field Monitor system consists of one to four field measurement probes, coupled to the FM-
5004 through fiber optic cables, and optional external devices (Figure 6-1). The FM-5004 contains fiber optic /O
cards to communicate with the probes, a main processor board, a graphics LCD to display data and system status, a
kelypad to allow operator control of the system and an audible alarm to alert the operator of field strengths above or

_balow a user defined value. RS-232 and IEEE-488 ports are included for remote system operation and data
Oc llection and an analog output port is included for leveling purposes. Both probes and /O cards empioy

ICTOProCessors to provide intelligent control and operation of the system. Each has a self-contained power supply:

a liniversal input 110-230 VAC supply for the FM-5004, and rechargeable NiCd battery packs for the probes.

en a field strength feading is requestedlb'y the Field Monitor, the /O card for that probe sends the appropriate
command to the probe through the fiber optic cable. The probe measures the signal level for each enabled axis. A
vector addition is performed on these readings and the result is transmitted to the VO card through the glass fiber .
optic cables. The I/O card formats the data from the probe and routes it to the main FM-5004 processor for
injterpretation, display, and, if desired, transmission to a remote recorder. o '

For detailed information on data format, baud rate, etc., refer to the Users Manual for that specific probe.

6-1
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Figure 6-1 .
System Block Diagram

| Other comimands that the probes perform consist of the fo_Il.owing:

» Zeyo
( Switch range

¢ Enable/disable axis

* Send temperature/battery voltage

When a probe receives a command from the /O card it performs the requested function and sends a response back
to the FM-5 004

Depending on the probe used, other commands may also be available. Refer to the User’s Manual for the specific
|probe being used for information on other commands,

REV A




O

d

| FM5004 Maniial Text

TOABMOORNTONO —E
2
-

W) . routr |
e 2 e K i £ e
—t =13

Figure -2
Receiver Block Diagram

4.3 Receiver Theory : T :

‘he FM-5004 issues commands to the /O cards, The I/O card then issues control signals to the probe processor
igure 6-2). It also receives the data from the probe, formats it, and relays it to the FM-5004 main processor. The
sampling rate, range settings, auto-range enable/disable, display format and other setup parameters are stored in
electrically erasable programmable read only memory (EEPROM). The setups are automatically restored each time
the FM-5004 is powered on. Flash EEPROM memory is used‘to store the main program. Random access memory

(RAM) is used to temporarily store measurements and settings. ' ' iy

| |
Operator inputs to the FM-5004 come from either the keypad switches on the front panel or from a remote control
bvice connected via the [EEE-488 or RS-232 ports, .

Information from the probes is communicated to the operator via the front panel LEDs and the graphics LCD
display. Optional recetver outputs include:

* Output to a remote receiver via the IEEE-488 or RS-232 ports r
* Analog output (with 12-bit resolution) to recorders or leveling circuitry
* Programmable alarm values for driving a relay that controls a remote alarm

The FM-5004 power supply operates from a 115 to 230 VAC power source. The supply provides outputs of +5
C, -12 VDC, and +12 VDC. - o

o 63
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6.4 Zeroing : ' no :
When the probe receives a zero command from the FM-5004 (via activation of the ZERO menu function), the probe

axis), When the processor receives these readings, it stores them in a special register; these values are then
subtracted from all subsequent measurements. Therefore, a probe which is zeroed when it is not in a zero field
environment will give erroneous readings. ’ :

Note: The zero function will not be performed until the menu system is exited.,
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7.0 MAINTENANCE

7.1 Intr_oduction

This section explains which troubleshooting.and maintenance tasks can be performed by the user. It also provides
information on replacement and optional parts for the FM 5004; these parts can be ordered from the manufacturer.
If any questions or doubts occur concerning maintenance tasks, contact Customer Service.. '

172 Maintenance Recommendations

Maintenance of the FM 5004 is limited primarily to external components such as cables or connectors, Any
maintenance or calibration task which requires disassembly of the field monitor should be performed at the factory.
Check with Customer Service before opening the FM 5004 to avoid problems with the system’s warranty.

7.3  Component Removal/Replacement _
The sensor and the field monitor contain no user-serviceable components, Before attempting to remove or replace

| any components, call Customer Service.

: NOTE
Opening the system component enclosures may void your warranty. If your

system is still under warranty, contact
Customer Service before performing any maintenance inside the field monitor ' : '

7.4  Upgrade Policies

System upgrades are made periodically to enhance functionality. Contact Customer Sefvicc_: to check on the upgrade
status of your meastirement system(s). ' ' :

7.5  Periodic/Preventive Maintenance | . :

Table 7-1 contains some basic periodic maintenance tasks that help ensure accurate operation of the system and

prevent future problems. Probes used with the EM 5004 require an annual calibration check to verify that they are
erforming within specifications. - This calibration may be performed by Service Personnel at the factory. Return

gour probes to using the original packing materials. See your probe’s User Manual for more information. )

- 7.6 Cléaning Instructions

Clean using damp cloth Orlly;

Table 7-1. Preventive Maintenance Tasks

Component / Task * Frequency : " Whatto Do
Batteries Weekly Check battery ;tanis using front panel switch
' ' ‘or remote command
System General Cleaning Monthly | Clean contaminants from field monitor front

panet. Disconnect optical fiber cables to
verify that they are clean.

Cables ' Monthly Inspect for cracked or loose connectors,
' : kinked or broken cables

Systcm Updates / Changes B As notified by manufacturer Follow instructions in Engineering Bulletins
or upgrade notices. Call Customer Service if
questions arise.

A
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8.0  TROUBLSHOOTING AND ERROR HANDLING

8.1 Trmllbleshootin,g

corrective actions. In addition, the front panel display may show error code
of the etror, see the section in this manual titled Error Handling.

section, contact Customer Service.

This section contains some basic troubleshooting information that can define the problem arid give some simple
actions to verify and help correct the problem. Table 8-2 contains information to aid the user in troubleshooting the
FM 5004. Table 8-2 lists general failure symptoms, the likely problem associated with the symptom, and several
s. For a detailed deseription of the canse

In cases where the corrective action fails, this table and the Error Handling section will assist you in your
consultation with Customer service personnel. If your symptom does not appear in Table 8-2 or the Error Handling

- Table 8-2. Systeni Problem Indications

Indication Possible Cause

Corrective Action

FAULT indicator flashes an error code
(intermittent communication error)

= Bad cable

Y
* Faulty connector

+ Check for dirt or contaminants, clean if

-* Replace cable
* Decrease sample rate

* If problem persists call Custorner Service

eeded.

* Fiber optic cable reversed

Probe fails to communicate with field | « Bad cable * Check for dirt or contaminants, clean if
monitor . » Faulty connector needed, |
* Dead battery . Replacc cable
* Charge battery

* If problem persists call Customer Service _

Ficld menitor fails to power up « Power cord unplugged or

faulty

_*Fuse blown

«R

« Connect cord properiy.

+ Replace cord.

eplace power fuse.

82 ERROR HANDLING
Any errors that occur during operation of the FM 5004 appear in the fault
24

window located on the top line of the

fphics LCD. I a specific channel caused the error, the error code will contain it’s channeL.number. Only the most
re

ent error will appear in the window. The last five errors and a more deta;

th'E):h the menu system under "LAST ERRORS" in the “SYSTEM STATUS" sub-menu.
0

led description of the error may be seen
While remotely

controlling the FM 5004, the last nine errors can be sent over the IEEE-488 or RS-232 port using the LERR

command.

The list of possibié errors is shown below. In the fault window on the LCD, an error will appear with the channel
number which caused the error first followed by the error code. Ex. "C4=0" .
ocgurred. In addition to the following errors, the probes may generate errors. These appear with an "E’in front of

means a channel 4 overrange error

“anjerror number in the fault window. Ex. "C2=FE6" means that the probe sent an "E6" error to the FM 5004, See the
~ user’s manual for the specific probe for a description of these errors. '

8-1
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Error rode A : "Alarm L1 up - line 1 upper alarm. "
This error occurs when a field measurement causes the line 1 upper alarm to occur. For a detailed description of
setting line | alarms, see the Description of ‘Operation chapter in this manual. '

Error code B o "Alarm L1 lo - line 1.lower alarm." :
This error occurs when a field measurement causes thé line 1 lower alarm to occur. For a detailed description of

setting

ine 1 alarms, see the Description of Operation chapter in this manual.

. Error ¢code C "Alarm L2 up - line 2 upper alarm."”

This erfor occurs when a field measurement causes the line 2 upper alarm to occur. For a detailed description of

setting

Error ¢

ine 2 alarms, see the Description of Operation chapter in this manual.

ode D "Alarm L2 lo - line 2 lower alarm."

This cr?'or_occurs when a field measurement causes the line 2 lower alarm to occur. For a detailed description of

setting

ine 2 alarms, see the Description of Operation chapter in this manual.

Error code E "Probe err - probe returned error.” _
T ertor originates from a probe connected to the FM 5004. The "E" is followed by a number. See the user’s
al

for the specific probe for a description of the error. oo

Error code F | ' "Batt Fail - At Fail level," _

This errpr occurs when a battery in a probe falls below the level at which proper probe operation is not guaranteed.
Recharge the probe. : - '
Error cpde H "Probe Fail - probe did not recover" -

This error occurs when a probe does not respond to a command sent by the FM 5004. Make sure the probe is turned

onandt

he battery is charged. Also, make sure the fiber optic cables are connected properly.

Error code L "Temp lower - Temp under lower limits,”
This efror occurs when a probe temperature measurement falls below the lower limit set for the probe temperature

alarm. For a detailed description of setting the temperature alarm, see the Description of Operation chapter in this
[ manual, : ’

de N ""Non support - Probe not suppo'rted."

or occurs when a probe that measures field strength in improper units is connected to the FM 5004.

Error ¢

de O ' "Over range error."

; This error occurs when a field strength measurement is taken that is above the upper limit for the current range on

the probg being used. -When in auto range mode, this error will occur if the measurement is above the allowable -
. field strength for the highest range of the probe. - : . ;

. Error code P ' "Process err No time to process data."
This errE

. measure

~: Errorc .
' This errgr occurs when a probe is connected which doesn't support the current sample rate of the FM 5004. The
- sample rpte can only be set to the rate at which the slowest probe will operate.

r occurs when the FM 5004 processor doesn't have time to process the data from a field strength

ent before another measurement must be taken.

ode ' "Sample/s -1 Process err - Rate to high"

8-2
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Error code R "Receive err Data not rec from p.robe." ' : :
This error occurs when the FM 5004 sends a command to a probe and no response is received for one sample cycle.

Error code S “Send error Probe not ready to send."

This error occurs when the FM 5004 is ready to send a command to a probe but the complete response hasn't been
received from the previous command. ' '

: Ebror code U "Temp upper Temp over upper limits."

This error occurs when a temperature measurement causes an Upper temperature alarm to occur. For a detajled

description of setting temperature alarms, see the Description of Operation chapter in this manual.

Error code W - " “Batt Warn- At Warning level." |
[l;’hjs error occurs when the battery voltage of a probe falls below the warning level. This indicates that the probe -
vill operate for only a short time before a battery fail will occur, The probe should be charged as soon as possible.

ErrorcodeY - | _ “Alarm upper - 4/3 display alarm."
This error occurs when a field measurement causes the 4 probe or 3 axis upper alarm to occur. For a detailed
flescription of setting 4 probe or 3 axis alarms, see the Description of Operation chapter in this manual,

rror code 7 . _ "Alarm 'l_ov_vér - 4/3 display alarm." :
is error occurs when a field meastrement causes the 4 probe or.3 axis lower alarm to occur. For a detailed
qlescription of setting 4 probe or 3 axis alarms, see the Description of Operation chapter in this manual,

.3 Return Procedures

O return a system or system component, use the following procedure. -

gtep 1. Contact Amplifier Research Customer Service (215-723-0275) to obtain a2 Return Merchandise
Authorization Number (RMA). : '
|

Sltep 2, B'rieﬂy describe the problem in writing, Give details fegarding the observed symptom(s) or error codes,
d whether the problem is constant or intermittent in nature. Please include the date(s), the service representative

you spoke with, and the nature of the conversation. Include the serial number of the item being returned,

Step 3. Package the system or component carefully. Use the original packing boxes and materials, if possible.
| .

8-3
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APPENDIX A

FM 5004 SOFTWARE DOWNLOAD'PROCEDURE

Warning: Following the steps fndicated in this section
0 not attempt to perform a software download until
oftware is loaded onto the computer.

Wil cause the FM 5004 system software to be erased
the FM 5004 is connected to a host computer and new

ownload procedure:

) Load the new system software onto the hard drive of the host computer.

ha

) Connect the FM 5004 to the computer through

the serial port. Note: The cable used must be a null modem cable
or a null modem adapter must be used, - :

w

) Start up a modem or terminal program on the host comp

uter which is capable of sending data out a serial port.
The communication settings sh '

ould be 19200 baud, 8 data_ bi;s, 1 stop bit, no parity.

4) .Power-up the FM 5004,
communications between the
and checking the response.

Before entering ‘the download procedure, it is highly recommended. that the
computer and FM 5004 be verified by sending a remote command to the FM 5004

5), While holding down the Enter and right arrow keys, reset-the FM 5004 b

y holding the Shift’ key and pressing the
(Reset) key. Release all keys. Finally, ‘press and release the right arrow

button.

6} The comiputer screen and the FM 5004 display should show "ERASING FLASH CHIP" followed by "START
. | DOWNLOAD NOW" after several seconds, _ ' . '

7}| Send the new system software file to the FM 5004 through the serial port. "DOWNLOAD RUNNING" should

appear on the FM 5004 display along with the current memory address being programmed. The download will
take several minutes. ' ' ' _

8

Ssur’

After the "DOWNLOAD COMPLETE" message

appears on the display, disconnect the serial cable and reset the
FM 5004. The download is now complete.,. . :







