4.5 DIGITAL FILTERING

The teslameter software includes a digital filtering algorithm which may be enabled by
turning on internal DIP switch 1. See page 3-5. Filtering is useful for smoothing out
small fluctuations in the field reading. When filtering is enabled, the FILTER indicator is
lit.

In order to speed up the response to large field changes when filtering is on, a window
is set to define a band about the current displayed field value. Filtering will only occur
while the unfiltered field value remains within the window. If the field value changes
rapidly enough, the filtered field reading will not be able to follow fast enough to keep
the unfiltered value within the window, and filtering is temporarily disabled. This allows
the field reading to follow large rapid field changes, while providing good filtering of
constant or slowly varying fields.

The default window width is 20 resolution increments on each side of the displayed field
reading, for a total window width of 40 increments.

The digital filter performs the following computation:

F(new) = F(old) + F - F old ,
J

where F(old) is the previous field reading display
F(new) is the updated field reading display
F is the most recent unfiltered field reading
J is the filter factor.

The effective time constant of the filter is dependent upon both the rate at which field
measurements are made and the value of J, according to the formula:

T = P/In[J/(J-1)]

where T is the filter time constant
and P is the period between field measurements.

Field measurements are made at a fixed rate of 30 per second, so P = 0.033.With the
default value of J = 8, the filter time constant is 0.25 seconds. This gives a cut-off
frequency in the displayed field reading of 0.64Hz.






5. IEEE-488 INTERFACING OPTION

5.1 IEEE-488 BUS CONNECTION

Connection to the IEEE-488 connector on the rear of the DTM is made using cables as
specified in the IEEE-488-1978 standard document. Briefly, the cable has 24
conductors with an outer shield. The connectors at each end are 24-way Amphenol 57
series or similar with piggy-back receptacles to allow daisy-chaining in multiple device
systems. The connectors are secured in the receptacles by a pair of captive locking
screws with metric threads. '

The total length of cable allowed in a system is 2 meters for each device on the bus, or
20 meters maximum. A system may be composed of up to 15 devices.

Fig. 4 shows the IEEE-488 connector pin location and signal names as viewed on the
teslameter rear panel. Table 3 is a listing of the pin assignments.

pin symbol description

1 DIO1 Data Input Output line 1

2 DIO2 Data Input Output line 2

3 DIO3 Data Input Output line 3

4 DIO4 Data Input Output line 4

5 EOI End Or Identify

6 DAV Data Valid

7 NRFD Not Ready For Data

8 NDAC Not Data Accepted

9 IFC Interface Clear

10 SRQ Service Request

11 ATN Attention

12 SHIELD Cable shield - connects to teslameter case
13 DIO5 Data Input Output line 5

14 DIO6 Data Input Output line 6

15 DIO7 Data Input Output line 7

16 DIO8 Data Input Output line 8

17 REN Remote Enable - not used in teslameter
18 GND 6 Ground wire of twisted pair with DAV
19 GND 7 Ground wire of twisted pair with NRFD
20 GND 8 Ground wire of twisted pair with NDAC
21 GND 9 Ground wire of twisted pair with IFC
22 GND 10 Ground wire of twisted pair with SRQ
23 GND 11 Ground wire of twisted pair with ATN
24 GND teslameter logic ground

Table 3. IEEE-488 Connector Pin Assignments
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Fig.4. IEEE-488 Standard Connector.
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Fig.5. Location of IEEE-488 Board Switches.

DTM-133 User’s Manual



5.2 IEEE-488 BOARD SWITCH SETTINGS

The IEEE-488 board in the teslameter is provided with two sets of DIP switches,
allowing the user to set up teslameter operation and communications according to
system requirements. To obtain access to the switches, remove the bottom cover by
loosening the single central screw. Refer to Fig. 5, page 5-2, for switch locations.

Switch functions are as follows:
S1 8-way DIP switch - sets device address on IEEE-488; sets talker-only mode.

S2 8-way DIP switch - selects operation mode and communication options.

Detailed switch settings are given in Table 4 below.

switch function switch OFF switch ON

S1-1 set device address adds O to address  *adds 1 to address
S1-2 set device address *adds O to address  adds 2 to address
S1-3 set device address *adds 0 to address  adds 4 to address
S1-4 set device address *adds O to address  adds 8 to address
S1-5 set device address *adds 0 to address  adds 16 to address
S1-6 dual primary addressing *disable enable

S1-7 talker-only mode *talker/listener talker only

S1-8 not used

S2-1 service requests disabled *enabled

S52-2 EOI operation EOI not asserted *EOI asserted
S2-3 select terminator *line feed carriage return
S2-4 double terminator *disabled enabled

S2-5 not used

S2-6 units symbol no symbol *symbol after data

S2-7 not used
S2-8 not used

* factory setting
Table 4. IEEE-488 Board DIP Switch Functions.

The switches are read by the processor once per second, so the effects of changed
settings can be observed in real time.

S1-1 through S1-5 set the DTM address on the bus. A binary code is used, as shown in
the table. Address 31 (all switches ON)}) is illegal.

S1-6 enables dual primary addressing of the teslameter on the |IEEE-488. In this
addressing mode the least significant bit of the device address is ignored, so that the
device is activated by two adjacent addresses.
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S1-7 when ON makes the teslameter a talker-only. In this mode it sends on the bus
every field reading made. It does not respond to commands. This mode is useful in
systems without a controller, where the teslameter readings are continuously sent to a
listening device, such as a printer.

S2-1 through S2-6 are set according to the IEEE-488 system requirements.

S2-1 is normally ON, which allows the teslameter to assert the SRQ line and the SRQ
bit of the serial poll response. However, if the IEEE-488 system controller routines are
to run without interrupts, S2-1 should be switched OFF, thus disabling all SRQ action.

S2-2 controls the operation of the EOl bus management line. Normally the switch is ON,
so EOIl is asserted each time the teslameter sends a string terminator character on the

bus, indicating the end of a response. With S2-2 OFF, the teslameter does not assert
the EOI line.

g§2-3 selects the character sent as a string terminator. With the switch OFF, the
terminator is the line feed character. When the switch is ON, carriage return is used.

382-4 when ON introduces a pre-terminator character before the final string terminator
selected by S2-3. The pre-terminator is the character not selected by S2-3. The
terminator sequence as selected by S2-3 and S2-4 is shown in Table 5 below,

52-3

OFF ON

OFF| 1f cr

52-4

ON |cxr,lf|1lf,cr

Table 5. String Terminator Switch Settings.

Check which terminator characters are required by the system controller and/or other
devices in your IEEE-488 system, and set the switches accordingly.

3S2-6 when ON causes the field units character T or G to be sent on the bus following
numerical field values.

5.3 USING THE IEEE-488 GPIB INTERFACE
5.3.1 General Purpose Interface Bus - Overview
The |EEE-488 standard describes a means of communication to and from

programmable instruments through a standard bus and associated protocol called the
General Purpose Interface Bus (GPIB). Any instrument manufactured to this
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specification will be able to communicate on the bus. Up to 15 instruments may be
connected on the bus at any one time, and they are considered to be listeners (able to
receive data), talkers (able to transmit data) or controllers (able to control and configure

the bus).

DEVICE A

CONTROLLER

ABLE TO TALK I=

DATA

LISTEN AND §
CONTROL E:

:I BDEVICE B

ONLY ABLE

TO LISTEN

DATA BYTE

TRANSFER CONTROL

GENERAL INTERFACE
MANAGEMENT

A
v

£

DEVICE C

ABLE TO TALK

AND LISTEN

1

—

DEVICE D

i

ONLY ABLE

TO TALK

DIO 1.8

DAV
NRFD

NDAC

[FC

ATN

SRQ

REN

EOI

Fig.6. A Typical IEEE-488 System.
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A typical IEEE-488 setup is shown in Fig. 6. This system contains a controller and a
selection of talkers and listeners. However, a wide range of system complexity is
possible, from systems with just one talker-only and one listener-only and no controller,
to systems including several controllers linked with many talker/listener devices.

The IEEE-488 interconnection cable contains 16 signal lines in three groups:

8 data lines
3 handshake lines
5 bus management lines.

All these lines connect to all the instruments on the bus. The logic sense on the actual
bus wires is low true.

The 8 data lines allow bit-parallel, byte-serial data transmission between units on the
bus. The data lines are used to send data from talkers to listeners, and to send data and
commands from controllers to talkers and listeners.

The three handshake lines are: Data Valid - DAV

Not Ready For Data - NRFD
Not Data Accepted - NDAC.

NRFD is high (false) to indicate that all devices on the bus are ready for the next data
transmission. If any device is not ready, it pulls NRFD low (asserted) which inhibits data
transmission. When a talker is ready to send data it places the data on the 8 data lines
and asserts the DAV line. As each listener on the bus accepts and reads the data, it
removes its assertion of the NDAC line. Thus the NDAC line stays asserted until the
slowest unit on the bus has accepted the data and releases the line. Now the talker can
take the data off the bus which becomes available for the next transaction.

There can be only one System Controller on the bus. However the System Controller
can pass control to another controller which is then called the active controller. It is the
responsibility of the active controller to determine which device can next talk and which
can listen. At any time there can be only one active talker, but as many active listeners
as desired. The speed of data transmission between talker and listener will be limited by
the speed of the slowest listener.

Each device on the bus is assigned a unique address in the range 0 to 30. The address

is usually set by switches on the device. The switches may be located on the back
panel or internally.

When the controller wishes to designate the talker and listeners for the next sequence
of bus transmissions, it asserts the bus management line called Attention (ATN) and
then sends the appropriate talker and listener address commands to assign the desired
talker and listener(s) required for the next transaction. The controller then releases the
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ATN line, thus allowing the talker to start sending its data on the bus. The ATN line
distinguishes commands from data. When a controller is about to set up such a
transaction, it is normal practice first to send a single command which causes all
devices to unlisten.

Devices which have not been addressed to listen simply ignore the data being sent and
so have no effect on the transmission.

When configuring a system, the controller can send commands to the other devices in
one of three ways:

1) a command can be sent by asserting one of the 5 bus management lines; for
example, asserting the Interface Clear (IFC) line resets the bus to an idle state
irrespective of bus activity at the time;

2) a command can be sent by asserting the ATN line and placing the command on the
data lines; the command is read by every device on the bus, with normal handshaking,
as described above; an example of this is the Device Clear command which resets all
devices on the bus to their specific predefined device-dependant states;

3) a command can be sent to specific devices. First the controller sends the listen
address command of the devices which are to receive the command. Then the
command itself is sent, to be received only by the devices addressed to listen.

Command messages are sent on the data bus using 7-bit ASCII codes, and are
distinguished from data messages by the state of the ATN line - ATN is asserted for
commands. Command messages fall into four groups as shown in Table 6 below. The
groups are the Primary Command Group, the Listen Address Group, the Talk Address
Group, and the Secondary Command Group.

Address Commands

When the controller wants to make a device behave as a listener, it places the
appropriate listen address command on the bus. The command is given by

listen address command = decimal 32 + device address.

For example, if the device address is decimal 18 (hex 12), then the decimal number 50
(hex 32, ASCII 2) is placed on the data lines as a binary coded 7-bit number, while the
ATN line is held asserted. This causes the device whose address is decimal 18 to
become a listener. In IEEE-488 parlance, the device is said to be "selected". Any or all
devices on the bus which have listener capability may be in the selected state
simultaneously.

When the controlier wants to make a device into a talker, it places the device’s talk
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decimal hex ASCII IEEE-488
value value character mnemonic description

PCG Primary Command Group

1 01 SOH GTL Go To Local
4 04 EOT SDC  Selected Device Clear
5 05 ENQ PPC Parallel Poll Configure
8 08 BS GET  Group Execute Trigger
9 09 HT TCT  Take Control
17 11 DCA1 LLO  Local Lockout
20 14 DC4 DCL  Device Clear
21 15 NAK PPU  Parallel Poll Unconfigure
24 18 CAN SPE  Serial Poll Enable
25 19 EM SPD  Serial Poll Disable
LAG Listen Address Group
32-62 20-3E sp---> Listen addresses O through 30
63 3F ¥ UNL  Unlisten
TAG Talk Address Group
64-94 40-5E @---N Talk Addresses 0 through 30
95 5F underscore UNT  Untalk i
SCG Secondary Command Group
96-126 60-7E fememe Secondary Commands 0 through 30
96-111 60-6F '---0 PPE  Parallel Poll Enable (SCO thru SC15)
112 70 p PPD Parallel Poll Disable (SC16)
127 7F DEL ignored

Table 6. IEEE-488 Command Codes.

address command on the bus. This command is given by
talk address command = decimal 64 + device address.

For example, a device whose address is decimal 18 has a talk address of decimal 82
(hex 52, ASCII R). At any time, only one device may be a talker.

To cause all listeners to stop listening, the controller sends the Unlisten command,
decimal 63 (hex 3F, ASCII ?).

To stop the talker being a talker, the Untalk command is sent, i.e. decimal 95 (hex 5F,
ASCII ).
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Bus Management Lines

ATN

IFC

REN

EOI

SRQ

Attention - asserted when the controller is sending commands.
Not asserted while data is on the bus.
Also used with EOI - see EOI below.

Interface Clear - when asserted by the controller, all bus activity is
unconditionally terminated and the System Controller regains active control if
control has previously been passed to another controller. Any talkers or listeners
are unaddressed.

Remote Enable - if asserted while a device listen address is on the bus, then the
device will go into its remote mode.

End Or Identify - dual function.

1) when output from a talker, indicates the end of a multi-byte message when
asserted during transmission of the last byte.

2) during parallel polling, the controller asserts EOl and ATN simultaneously.

This causes each device which has been configured for paralle! poll to place its

status on the appropriate status line.

Service Request - asserted by a device when it requires attention from the
controller. The controller responds by servicing the device in an appropriate way.
Often the service request is used to indicate that the device has data ready to be
sent. The controlier is not obliged to respond to the service request, but the
device will hold the line asserted until it has been serviced.

Service Requests

Often IEEE-488 compatible devices have the ability to generate a service request when
they require some action on the part of the active controller. A service request is usually
issued when the device has completed a task, or if an error condition has occurred. To
request service, the device asserts the SRQ line. This usually causes an interrupt in the
active controller, so it enters an interrupt service routine which services the event. in
general, the service routine will take the following actions:

1) determine which device is requesting service (parallel poll)
2) ascertain the action required (serial poll)

3) execute the required action

4) re-enable interrupts

5) return to the task in hand before being interrupted.

The SRAQ line is released by the device when the serial poll is performed.
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Serial Polling

When a serial poll is done on a device, it causes the device to output a byte which
indicates its status or condition. Each bit indicates the status of some device dependant
parameter. Usually data line 7 reflects the status of the SRQ line.

Parallel Polling

The fastest way for the active controller to ascertain the status of several devices on the
bus is to perform a parallel poll. The devices to be polled must have parallel poll
capability and must have been previously configured by the controller. During a parallel
poll each configured device responds by placing its status on its own designated bus
data line. More than one device can respond on each data line.

The data line assigned to a device and the logic sense of the response is configured by
a PPOLL CONFIGURE sequence, as follows:

1) the device is addressed to listen
2) the Parallel Poll Configure command PPC, hex 05, is sent

3) the Parallel Poll Enable code is sent. This code belongs to the Secondary Command
Group, decimal 96 to 111. In this code bits 6 and 7 are always set. Bits 1, 2, and 3 carry
a binary code to specify which of the 8 data lines the device will use to send its status,
and bit 4 is used to determine the logic sense of the status. For example, if bits 1
through 4 were all 0, the device would place 0 on data line 1 during a parallel poll if its
status response were in the affirmative.

4) the Unlisten command is sent

Now if the controller executes a parallel poll by asserting the ATN and EOI lines
simultaneously, the configured device(s) respond as described above and the controller
reads the data lines.

The parallel poll response can be disabled in two ways:

e a Parallel Poll Unconfigure (PPU) command from the controller will cause all devices

on the bus to ignore subsequent parallel polling. The devices are not addressed to listen
before this command.

e the PPC command followed by Parallel Poll Disable (PPD) will disable parallel polling
only in devices which have been selected (addressed to listen).
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Device Clear and Selected Device Clear

A device on the bus is cleared by sending a Device Clear Command. The device is then
initialized to a pre-defined, device dependant state. There are two forms of this
command; the Device Clear command (decimal 20) causes all devices on the bus to be

cleared, whereas the Selected Device Clear command (decimal 4) clears only devices
selected to listen.

Talker-Only Mode

If a device is set to be a talker-only, it will output data on the bus, using normal
handshaking, whenever it has data to send. This mode is useful in simple systems
where a talker-only is connected to one or more listener-only devices without the need

for a controller. A talker-only cannot receive data and it cannot be programmed through
the bus.

Listener-Only Mode

A listener-only can only receive data. It cannot be programmed through the bus, nor can

it output data. For example, a printer as a listener-only will continuously print all data it
receives.

For full details on the IEEE-488, see the |IEEE standard 488-1978.

5.3.2 DTM-133-_G |IEEE-488 Capability

The IEEE-488 Standard defines ten interface functions, some with as many as 28
allowable subsets. The DTM-133-_G teslameters support the interface functions as
listed below. See also Appendix C of the IEEE-488-1978 Standard.

SH1 source handshake capability
AH1 acceptor handshake capability
T5  talker (basic talker, serial poll, talk-only mode,
unaddressed to talk if addressed to listen)
TEO no address extension talker capability
L4 listener (basic listener, unaddressed to listen if addressed to talk)
LEO no address extension listener capability
SR1 service request capability
RLO no remote local capability
PP1 parallel poll capability (configured by controller)
DC1 device clear capability
DT1 device trigger capability
CO0  no controller capability
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In general, the teslameter may act as a listener to receive commands from a system
controller, and as a talker to send field readings and other responses to the controller
and other listening devices in the bus system.

The teslameter may be set by means of an internal switch to act as a talker-only. See
page 5-3. This mode is used in systems which have no system controller, in which the
teslameter continuously sends field readings on the bus to listener-only devices, for

example printers, terminals, or the Group3 COM-488 IEEE-488 to Serial Adaptor which
converts the bus traffic to serial data format.

The teslameter responds to the following command messages on the bus. This is a
subset of the complete repertoire of bus commands given earlier.

decimal hex ASCII IEEE-488
value value character mnemonic description

4 04 EOT SDC  Selected Device Clear
5 05 ENQ PPC Parallel Poll Configure
8 08 BS GET  Group Execute Trigger
20 14 DC4 DCL  Device Clear
21 15 NAK PPU  Parallel Poll Unconfigure
24 18 CAN SPE  Serial Poll Enable
25 19 EM SPD  Serial Poll Disable
32-62 20-3E sp---> Listen addresses 0 through 30
63 3F ? UNL  Unlisten
64-94 40-5E @---N Talk Addresses 0 through 30
95 5F underscore UNT  Untalk
96-111 60-6F '---0 PPE Parallel Poll Enable (SCO thru SC15)
112 70 p PPD Parallel Poll Disable (SC16)

Table 7. DTM-133-_G IEEE-488 Command Codes.

The Device Clear and Selected Device Clear commands perform device specific
functions. In the teslameter these commands cause the following to occur:

normal field display selected

highest range selected if 4 range probe is in use
peak hold value reset

triggered mode cancelled

IEEE-488 /O buffers cleared

|EEE-488 software reinitialized

serial poll byte and SRQ cleared

parallel poll unconfigured
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5.3.3 DTM Commands

In addition to the IEEE-488 commands listed in the previous section, the teslameter
responds to a set of DTM commands which are listed in Tables 8 and 9 below. These
commands are in the form of ASCII coded data which are sent to the teslameter by the
system controller on the bus. Note that DTM commands are data as far as the bus is
concerned and are not to be confused with IEEE-488 commands. The distinguishing
feature is that with IEEE-488 commands the controller asserts the ATN line.

The commands are in the form of one to three ASCII alphabetical characters, in some
cases followed by a decimal number represented by n in the table. If no number is
entered where one is expected, zero will be entered automatically.
If an error message is returned, the command must be re-entered. The default values
apply after system reset command CTRL X. For switch-selectable defaults, see Table 4,
page 5-3.

TABLE 8. DTM-133-_ G COMMANDS - ALPHABETIC LISTING

command description

B<text><cr> ASCI| text (7 characters maximumy) appears on teslameter display.

B<cr> Cancel text mode, return to normal display.
DO Turns OFF digital filtering.
D1 Turns ON digital filtering.
EP Erase (reset) peak hold field value.
EZ Erase zero - cancels zero correction on current range.
F Field reading - requests a field reading from the teslameter.
GC General function Continuous - teslameter measures continuously
at 30 readings per second. This is the power-up default mode.
GV General function Triggered - field is measured only on V command.
IA Inspect auto ranging status - returns 0 for OFF, 1 for ON.
ID Inspect Digital filtering status - returns 0 for OFF, 1 for ON.
IG Inspect General function - returns C for continuous, V for triggered
iJ Inspect filter factor - returns filter factor.
IK Inspect sampling interval - returns interval in seconds between transmitted
field values. 0 implies readings sent at maximum rate.
IN Inspect display mode - returns H for hold display, N for normal.
IR Inspect Range - returns 0 for the lowest range to 3 for the highest range.
Y Inspect window - returns value of window within which filtering occurs.
1Z : Inspect zero - returns zero correction of selected range.
Jn Filter factor - enters filter factor n. Default n = 8.

Allowed n=1, 2, 4, 8, 16, 32, 64, 128. Entered values
from 2 to 128 are rounded to nearest allowed value.
Filtering becomes more severe as n increases.
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Kn

NH
NN

Rn

SBO
SB1
SEQ
SE1
SMO
SM1
SS0
SS1
SuU0
SuU1
SZn

UFG
UFT

WA
WE

wWZ
Yn

CTRL B

5-14

Sampling interval - enters interval between output field values.
Default n = 0, every reading sent, rate is 30 per second;
n = any positive number with 1 decimal place up to 6553.4,

time in seconds between transmitted field values.
Display mode: Hold - teslameter display shows peak field value.
Display mode: Normal - teslameter displays instantaneous field value
Peak hold field - teslameter returns peak field value.
Peak value is always available irrespective of display mode.
Test teslameter front panel display.
Range selection: n = 0 through 3. R3 selects highest range.
Default is least sensitive range, or range of single-range probe.
Ignored if teslameter is in auto range mode.
Returns error message if single-range probe is in use.
Autoranging OFF.
Autoranging ON. Default is autoranging ON.
Echo OFF - teslameter does not echo characters received.
Echo ON - every character received is echoed by teslameter.
Send mode: field readings sent when requested by F command only.
Send mode: field readings sent at intervals defined by Kn command.
SRQ line is not asserted when data is available.
SRQ line is asserted when data is available.
Turns OFF units symbol sent after field readings.
Turns On units symbol sent after field readings.
Set zero - enters zero offset n for the selected range;
useful when the teslameter must be zeroed but using Z command
is inconvenient; the correct zero offset must be known;
can be obtained after Z command by using 1Z,
and should be noted for future use with SZ.
Units: field values displayed and transmitted in gauss. Default set by S2.
Units: field values displayed and transmitted in tesla. Default set by S2.
Triggers field measurement after triggered mode selected by GV.
Returns uncalibrated raw field reading immediately after digitizing.
Like WA except field reading has teslameter’s internal calibration

applied, but not corrected for probe errors.

Like WE except field reading is modified by user-entered zero.
Window - enters n = window within which digital filtering occurs.
Maximum n = 255. Default £20 resolution increments on current range.
Zero - defines present field value as zero for selected range only.
returns single hex character 0 through F indicating the position of the
baud rate selection switch; once the command has been given,
changing the switch position does not alter the baud rate until some other
command is sent.
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CTRLD returns an 18-bit binary number representing the states of the two DIP
switches on the main board and the 16 DIP switches on the
communications board. 0 = OFF, 1 = ON; once the command has been
given, changing the switch position does not alter the baud rate until
some other command is sent.

CTRL U Restarts operating software as if DTM had been freshly powered up.

CTRL X Load system defaults - all default values & modes reinstated.

The message RESET is transmitted.

End of Table 8.
5.3.4 IEEE-488 Handshaking

Once a handshake sequence has begun on the bus it should always be allowed to
finish in a normal fashion. if it is stopped part way through by an asynchronous bus
take-over, then an IFC uniline command should be issued before another handshake
sequence is initiated. If the second handshake starts with ATN false before the IFC,
while the teslameter is in the listener state, the device will not read from the bus
correctly and will have to be reset. When the controller performs a serial poll on the
teslameter, it must ensure completion of the handshake for the status byte. If it does not
do this the device’s ability to function as a talker is adversely affected until such time as
the controller places the teslameter into the SPAS (serial poll active state) and
completes the handshake for the serial poll status byte.

5.3.5 Serial Poll

A serial poll is performed on a device, in this case a teslameter, for two reasons:
e to check on its status by decoding the byte output in response to the serial poll, and
e to reset the SRQ line.

In systems employing interrupts (SRQ function is enabled), the serial poll will usually be
performed after a parallel poll has indicated which device issued the SRQ. Performing
the serial poll will immediately reset the SRQ line. Data must be read from the
teslameter by the bus before the device is able to assert the SRQ line again.

The status byte from the teslameter in response to the serial poll has 2 bits assigned to
indicate its status:

« the least significant bit, which appears on bus line DIO1, indicates that the device has
data available if asserted, and

« the next to most significant bit, on line DIO7, reflects the status of the SRQ line.

The stafus bit in the serial poll response will always be asserted if there is data available

to be read. The SRQ bit is reset to the false state after the serial poll, and is only
re-enabled when data is read from the teslameter.
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TABLE 9. DTM-133-_G COMMANDS - LISTING BY FUNCTION

COMMUNICATIONS

An Address - all following commands are acted on only by the unit of
address n (n = 0 though 30) as set on internal switches.
Kn Sampling interval - enters interval between output field values.

Default n = 0, every reading sent, rate is 30 per second;
nh = any positive number with 1 decimal place up to 6553.4,
time in seconds between transmitted field values.

IK Inspect sampling interval - returns interval in seconds between
transmitted field values. 0 implies readings sent at maximum rate.

SEO Echo OFF - teslameter does not echo characters received.

SE1 Echo ON - every character received is echoed by teslameter.

SMO sSend mode: field readings sent when requested by F command only.

SM1 Send mode: field readings sent at intervals defined by Kn command.
Default for unit on address 0 is set by S2-1.

SuUo Turns OFF units symbol sent after field readings.

SU1 Turns On units symbol sent after field readings.

UFG Units: field values displayed and transmitted in gauss. Default set by S2.

UFT Units: field values displayed and transmitted in tesla. Default set by S2.

FIELD VALUES

F Field - teslameter returns a field value.

P Peak hold field - teslameter returns peak field value.
Peak value is always available irrespective of display mode.

WA Returns uncalibrated raw field reading immediately after digitizing.

WE Like WA except field reading has teslameter’s internal calibration

applied, but not corrected for probe errors.

WZ Like WE except field reading is modified by user entered zero.

RANGE SELECTION

Rn Range selection: n =0 through 3. R3 selects highest range.

Default is highest range, or range of single-range probe.
Ignored if teslameter is in auto range mode.
- Returns error message if single-range probe is in use.
SBO Autoranging OFF.

SBH1 Autoranging ON. Default is autoranging ON.
1A Inspect auto ranging status - returns O for OFF, 1 for ON.
IR Inspect Range - returns 0 for lowest range through to 3 for highest range. -
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ZEROING

Z

iz
EZ
SZn

FILTERING

DO
D1
ID
Jn

IJ
Yn

Y

Zero - defines present field value as zero for selected range only.
Inspect zero - returns zero correction of selected range.

Erase zero - cancels zero correction on current range.

Set zero - enters zero offset n for the selected range;

useful when the teslameter must be zeroed but using Z command
is inconvenient; the correct zero offset must be known;

can be obtained after Z command by using 1Z,

and should be noted for future use with SZ.

Turns OFF digital filtering.

Turns ON digital filtering.

Inspect Digital filtering status - returns 0 for OFF, 1 for ON.
Filter factor - enters filter factor n. Default n = 8.

Allowed n=1, 2, 4, 8, 16, 32, 64, 128. Entered values

from 2 to 128 are rounded to nearest allowed value.

Filtering becomes more severe as n increases.

Inspect filter factor - returns filter factor.

Window - enters n = window within which digital filtering occurs.

Maximum n = 255. Default £20 resolution increments on current range.

Inspect window - returns value of window within which filtering operates.

PEAK HOLD MODE

P Peak hold field - teslameter returns peak field value.
Peak value is always available irrespective of display mode.

EP Erase (reset) peak hold field value.

NH Display mode: Hold - teslameter display shows peak field value.
NN returns to normal mode.

TRIGGERING

GV General function Triggered - field is measured only on V command.
GC returns to normal mode. ‘

Vv Triggers field measurement after triggered mode selected by GV.

IG Inspect General function - returns C for continuous, V for triggered
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DISPLAY

UFG Units: field values displayed and transmitted in gauss. Default set by S2.
UFT Units: field values displayed and transmitted in tesla. Default set by S2.
NH Display mode: Hold - teslameter display shows peak field value.

NN Display mode: Normal - teslameter displays instantaneous field value

IN Inspect display mode - returns H for hold display, N for normal.
B<text><cr> ASCII text (7 characters maximum) appears on teslameter display.
B<cr> Cancel text mode, return to normal display.

Q Test teslameter front panel display.

SYSTEM & TESTNG

Q Test teslameter front panel display.
CTRL B returns single hex character 0 through F indicating the position of the
baud rate selection switch; once the command has been given,

changing the switch position does not alter the baud rate until some other
command is sent.

CTRLD returns an 18-bit binary number representing the states of the two DIP
switches on the main board and the 16 DIP switches on the
communications board. 0 = OFF, 1 = ON; once the command has been
given, changing the switch position does not alter the baud rate until
some other command is sent.

CTRL U Restarts operating software as if DTM had been freshly powered up.

CTRL X Load system defaults - all default values & modes reinstated.

The message RESET is transmitted.

End of Table 9.

5.3.6 Error messages.
The following error messages are transmitted as a result of error conditions:

BAD OR MISSING EEPROM indicates that the main board has no calibration eeprom
chip and cannot be used with this software version.

INVALID COMMAND ENTRY indicates that the command entered was illegal.
NUMBER TOO BIG indicates that the number entered in a command was too big.

POSITIVE NUMBER REQUIRED indicates erroneous entry of minus sign.

FIXED RANGE PROBE and AUTORANGING indicate an illegal attempt to change range.

The messages NO PROBE, OVERFLOW, and OVERRANGE duplicate the functions of
these messages on the DTM display.
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5.4 TRIGGERED OPERATION

Triggering allows one or more teslameters to make synchronized field measurements
on demand.

The teslameter is set for triggered operation by entering the command GV. This
stops continuous sampling of the field value.

Once the GV command has been entered, there are two ways of triggering a field
measurement:

e send the IEEE-488 Group Execute Trigger (GET) command. This invokes the device
trigger capability of the teslameter’s IEEE-488 interface, and is implemented by placing
the GET code (decimal 8) on the data lines and asserting the ATN line.

e enter the command V, as follows:

1) address as listeners all the teslameters which are to be triggered
2) send the teslameter command V. As with all other teslameter commands, the V is
sent as ASCII data on the bus without the ATN line asserted.

The two triggering methods produce identical results, except that the GET command
triggers all teslameters which have been set for triggering by GV, while V triggers only
those units which have been addressed to listen.

The new measurement will immediately appear on the teslameter display, and can be
read out via the bus by entering the F command. Alternatively, if the teslameter is set for
continuous transmission with the SM1 command after being set for triggered operation,
then following V or GET the device will issue a service request (if service request is
enabled). The device can then be parallel polled and the field value read without
needing the controller to send the F command.

As a useful diagnostic aid while a system is being set up, the effects of the GV, V, and
GET commands on the teslameter can be observed directly by removing its top cover
and watching the LED on the analog board. During normal continuous operation the
LED will be seen to flash about twice per second. After the GV command the LED will
stop flashing. Then each time the GET or V command is given, the LED will flash once.
Continuous operation is restored using the GC command.

The following sections describe details of triggered operation.

5.4.1 Digital filtering with triggered operation

I filtering is ON, then each time a measurement is triggered the filtering algorithm will
calculate a new field value for display and transmission, as described in section 4.5.
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The effective time-constant will depend on the timing of the trigger commands. If the
field values obtained on triggering are required to reflect only the field at the time of
triggering and not contain any history, then filtering should be turned OFF.

5.4.2 Triggered operation timing

The teslameter starts sampling the field within 1.5ms after the V trigger command has
been received. The field is sampled for a period of 8.3ms. After sampling, the value is
digitized and computations are done.

The new field value is ready no later than 60msec after the V command is received. Do
not request the new field value (using F) sooner than 60msec after the V command, or
the old field value may be sent.

5.4.3 When the trigger command is ignored

The trigger command is ignored by teslameters which have not been initialized for
triggering by the GV command.

The trigger command is ignored by teslameters which have been initialized for
triggering, if the command is received while the device is still in the process of making a
measurement in response to a previous trigger command.

5.4.4 Zeroing while in triggered mode

If the teslameter is zeroed, either with the keys or by remote command, while in the
triggered mode, a new zero offset will be calculated and stored, using the last field
measurement made. The effect of the zero operation will be reflected in the next field
measurement, when the trigger command is given.

To ensure the most accurate zero, it is best to place the teslameter in continuous mode
with filtering on, allow time for the display to settle, then give the zero command.

The unit will zero correctly in triggered mode if first the trigger command is given while
the probe is in zero field with filtering off; then the Z command (or pressing both keys
together) will zero the instrument.
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GROUP3 TECHNOLOGY LTD

LIMITED WARRANTY

Group3 Technology Ltd. (hereinafter called the Company) warrants
instruments and other products of its manufacture to be free from defects
in materials and workmanship that adversely affect the product’s normal
functioning under normal use and service for a period of one year from the
date of shipment to the purchaser.

The obligation of this warranty shall be limited to repairing or replacing, at
the discretion of the Company and without charge, any equipment which
the Company agrees is defective as set out above within its warranty
period.

The Company will reimburse lowest freight rate two-way charges on any
item returned to the Company'’s factory or any authorized distributor or
service center, provided that prior written authorization for such return has
been given by the Company.

This warranty shall not apply to any equipment which the Gompany
determines to have become defective owing to mishandling, improper
installation, alteration, negligence, inadequate maintenance, incorrect use,
exposure to environmental conditions exceeding specifications, or any
other circumstance not generally acceptable for equipment of a similar

type.

The Company reserves the right to make changes in design without
incurring any obligation to modify previously manufactured units.

No other warranties are expressed or implied, including, but not limited to,
the implied warranties of merchantability and fitness for a particular
purpose. The Company is not liable for consequential damages.
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GROUP3 TECHNOLOGY LTD - DISTRIBUTORS & REPRESENTATIVES

Australia Alphatech International Pty. Ltd.,
Suite G12 National Innovation Centre,
Australian Technology Park, Eveleigh, NSW 1430.
Tel. +61 2 9200 4501 Fax +61 293192593 ~ Contact: Nigel Attwood
Email: sales@alphatech.com.au

China Billy BMCW
T 25 Banbidian Street, Liyuan, Tongxian, Beijing, China.
el.

Email: billy@hyper.netchina.co.cn

Europe except Germany and U.K. Danfysik A/S,
Mallehaven 31, P.O. Box 29, DK-4040 Jyllinge, Denmark.
Tel. +45 46 78 81 50 Fax +45 4673 1551 Contact: Torben Senderskov
Email: ts @ danfysik.dk

Germany Klaus Schaefer GMBH

+86 10 6952 0775-0777 Fax +86 10 6952 0778 Contact: Huang gi-ming

Morfelder Landsirasse '33, D-63225 Langen/Hessen, Germany.

Tel.

+49 610379085 Fax +49 6103 71799 Contact: Martin Schaefer
Email; schaefergmbh@ compuserve.com

Hong Kong and Macau Billy International Lid.,
Room 6B, Centre Mark I,
313 Queen's Road Central, Sheung Wan, HonglKong.
Tel. +852 2858 6490 Fax +852 2559 9142 Contact: Mansfield Lam
Email: billyhk@netvigator.com

Israel Scientific Products & Technology 3000 Ltd.,
P.O. Box 3629, 49130 Petah Tikwa, Israel.
Tel. +972 3922 8315 Fax +972 3922 8404 Contact: Rafael Thaler

Japan Hakuto Company Ltd., Scientific Equipment Department,
1 - 13, 1-chome, Shinjuku, Shinjuku-ku, Tokyo 160, Japan.
Tel. +81 33225 8910 Fax +813 32259011 Contact: Mr Yuji Hareyama
Email: yh13-hkt@st.rim.or.jp

Korea Hanmac,
3F Yoosung Building,
668-16 Yuksam-Dong, Kangnam-Ku, Seoul, Korea.

Tel. +82 2 553 7441 Fax +82 2 556 6816

New Zealand Agnhatech Systems Ltd.,
35 Scarborough Terrace,
P.O. Box 37-583, Parnell, Auckland 1, New Zealand.
+64 93770392 Fax +64 9309 8514 Contact: Richard Neale
Email: sales@alphatech.co.nz

Tel.

United Kingdom Folio Marketing,
3 Stanley Avenue, Norwich NR7 OBE, U.K.
Tel./Fax +44 1603 435 835 Contact: Alan Swaby
Email: folio@clara.net

United States & Canada all products GMW Associates,
955 Industrial Road, San Carlos, CA 94070.
P.O. Box 2578, Redwood City, CA 94064, U.S.A.
Tel. (650) 802 8292 Fax (650) 802 8298 Contact: lan Walker
Email: ian@gmw.com
internet site: http://www.gmw.com

United States control system only VI Control Systems,
1923 Mendius Lane, Los Alamos, NM 87544,

Tel. (505) 662 1461 Cell (505) 660 5099 Fax (505) 662 7724 Contact: Neal Pederson

Email: npedersn@vicsys.com
Internet site: hittp://www.vicsys.com

United States control system only D&D Engineering, division of D&D Technologies Inc.
) 19355 Business Center Drive, Northridge, CA 91324.
Tel. (818) 772 8720 Fax (818) 772 2477 Contact: David Snyder
Email: davesdnd@aol.com

Manufacturer Group3 Technology Ltd.,
2 Charann Place, Avondale, Auckland 7, New Zealand.
P.O. Box 71-111, Rosebank, Auckland 7, New Zealand.
Tel. +64 9 828 3358 Fax +64 9 828 3357 Contact: Robin Gummer
Email: group3tech @ compuserve.com
Internet site: http://ourworld.compuserve.com/homepages/groupStech
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