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Functional Call Example

DLIex_funct1
#Include <dliex.h>
The following sections contain the functions, and specifications for each
board in the Series 2040 Test System Testhead. CVI functions are shown for
each board and follow this example format. If successful, the function will
return the DLI_NO_ERROR value (as currently defined in the <dlitypes.h>
include file as a zero). If not, a non-zero integer value will be returned. The
error message associated with any non-zero returned integer can be viewed
using the errmsg.chm Help file.
Prototype: u_int32 DLIex_funct1 (int16 channel, int16 state);

<errnum> = DLIex_funct1(channel, state);
WHERE:

channel

state

=
=

0
0

to 31, (1 Auxrly or Auxfet board)
to 63, (2 boards), etc.

=
=

0
1

Turn relay off.
Turn relay on.

EXAMPLE:
u_int32 errnum
errnum = DLIex_funct1 (2, 0); ............................................................... /*Turn relay #2 off.*/
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ADIO Block Diagram
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Adjustable Digital Input/Output (ADIO)
The ADIO board supplies 32 channels of tri-state drivers along with 32
programmable level receivers. The drivers and receivers are used for general
purpose discrete (Boolean) testing at voltage levels from -15 to +15 volts.
Features:
• 32 programmable drivers, ±15 volts@24 milliamps
• All drivers can be put into a high impedance (tri-state) condition
• 32 dual level receivers, levels programmable from +15 to -15 volts
• External driver clock input
• External receiver strobe input
• Programmable delay on receiver strobe
• Connection to Digalog’s Trigger Matrix Bus for driver clock and
receiver strobe from other tester resources
The Adjustable Digital Input / Output (ADIO) board provides the user the
capability to drive and read back discrete or Boolean signals to the Unit Under
Test (UUT). Each board has 32 drivers and 32 receivers. Both drivers and
receivers are capable of 15 volt levels. The functional calls associated with the
ADIO divide the drivers and receivers into eight bit bytes for ease of
programming. Driver outputs can be placed into a high impedance condition
on a bit by bit basis. Both drivers and receivers are protected from overvoltage
conditions.
Signals out to the Patchboard pins can be either clocked with an external
signal or clocked from the tester’s computer. Data can be strobed into the
ADIO via a computer command, an external signal or can be derived from the
output clock. This receiver strobe can be delayed using the on board delay
unit.
When using multiple ADIO cards in a system, or when using the ADIO
with a DIO card, all clocks and strobes come from the board designated
as the master card. All other cards in the system will get their clock and strobe
from the digital T-Bus motherboard, which is driven by the master. There is
only one master in the system at any time, and there must always be a master
specified.

Series 2040 Test System
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Programming the ADIO
The following functional calls are used to program the ADIO. For complete
details on these functional calls, the reader may refer to the programming
section.
DLIdio_master - This functional call is shared with Digalog’s DIO card.
The call is used to select which board is to provide the driver output
clock and receiver strobe for all DIO and ADIO cards in the system.
DLIdio_addac - This functional call sets the high and low output levels
for the output drivers of the ADIO board.
DLIdio_ardac - This functional call sets the high and low input
thresholds for the receivers of the ADIO board.
DLIdio_addata - This function sets the outputs of the ADIO drivers to
either the high output level, low output level or a disconnected state.
The actual output of the ADIO pin does not change until a DvrClk
function is executed.
DLIdio_ardata - This functional call reads the inputs of the ADIO
receivers and returns data to the user. Each input pin can be in one of
three states. These are higher than the high input threshold, lower
than the low input threshold or in-between the high input threshold
and the low input threshold. Information for the first and second states
are returned as a one or zero in one return variable. Information for the
last state, known as No Mans Land (NML), is returned in a second
variable.
DLIdio_dvrclk - This functional call is shared with Digalog’s DIO card.
The functional call is used to clock data to the output pins of the DIO
and ADIO cards.
DLIdio_rstrobe - This functional call is also shared with the DIO card.
The call is used to strobe or clock data into the ADIO or DIO receive
registers.

12
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DLIdio_advector - This functional call is used to drive and receive
vectors to/from the ADIO board.
DLIdio_advectordata - This functional call drives an array of data out
from an ADIO board.
DLIdio_arvectordata - This functional call reads an array of data from
both the receivers and the NML register.
All programming of the DIO and ADIO cards needs to start by assigning
a master clock source for the driver output registers and receiver input
registers. After that is accomplished the user may drive data or receive data in
any order desired.
The individual pins of the drivers and receivers have been segmented into
bytes or octets. There are four bytes per ADIO card. Byte number assignment
is base 0. Byte numbers for the first board are from 0 to 3.
Using the external control pins
The ADIO may have its driver clock and receiver strobe pins developed from
an external source. Only the ADIO or DIO board that has been designated as
the master has its external control pins active.
The Patchboard connector
The pin out of the ADIO Patchboard connection can be viewed or printed
from the TRMan utility that is supplied with the tester. The labels used to
identify the pins used are described below.
Receiver channels:
Rnn - where R represents receiver, and “nn” is the bit number and there
are 32 receiver bits per ADIO board. All numbers used are base 0.
Driver channels:
Dnn - where D represents driver, and “nn” is the bit number and there
are 32 driver bits per ADIO board. All numbers used are base 0.
Series 2040 Test System
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DLIdio_master
#include <dlidio.h>
The DLIdio_master functional call is shared with Digalog’s DIO card. It
determines which board is to provide the driver clock output and receiver
strobe for all DIO and ADIO cards in the system. If successful, the functional
call will return the DLI_NO_ERROR value (currently a zero). If not, a non-zero
integer value will be returned.
Prototype: u_int32 DLIdio_master (int32 boardIndex);

<errnum> = DLIdio_master (boardIndex);
WHERE:

boardIndex
=
=

1
2

Bits (0 - 31).
Bits (32 - 63).
Etc. to 16 boards in each system.

EXAMPLES:
u_int32 errnum
errnum = DLIdio_master (1); ...................................... /*Select DIO board #1 as the master.*/
errnum = DLIdio_master (2); ...................................... /*Select DIO board #2 as the master.*/
14
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DLIdio_addac
#include <dlidio.h>
The DLIdio_addac functional call sets the high and low output levels for the
output drivers of the ADIO. If successful, the functional call will return the
DLI_NO_ERROR value (currently a zero). If not, a non-zero integer value will
be returned.
Prototype: u_int32 DLIdio_addac (short bytePairIndex, double highVoltage,
double lowVoltage);

<errnum> = DLIdio_addac(bytePairIndex, highVoltage,
lowVoltage);
WHERE:

bytePairIndex

Which pair of bytes to program the output voltage levels. Valid bytePairIndex
numbers are from 0 - 62 and are listed below:
=
0
The first two bytes on the ADIO board jumpered to be channel
set 0.
=
2
The second two bytes on the ADIO board jumpered to be
channel set 0.
=
4
The first two bytes on the ADIO board jumpered to be channel
set 1.
=
6
The second two bytes on the ADIO board jumpered to be
channel set 1.
=
8
The first two bytes on the ADIO board jumpered to be channel
set 2.
=
10
The second two bytes on the ADIO board jumpered to be
channel set 2.
(etc. for up to 16 Boards/System.)

highVoltage
=

lowVoltage
=

Series 2040 Test System

+15

to -15 Volts. This value will be the voltage present on the output
pin when the DLIdio_addata functional call programs this bit to
be a logical 1.

+15

to -15 Volts. This value will be the voltage present on the output
pin when the DLIdio_addata functional call programs this bit to
be a logical 0.
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EXAMPLES:
u_int32 errnum
errnum = DLIdio_addac (0,5,3); ......................................................... /*Set Byte 0 high output
............................................................................................. to 5 volts and low output to 3.*/
errnum = DLIdio_addac (2,10,0); ....................................................... /*Set Byte 2 high output
....................................................................................to 10 volts and low output to 0 volts.*/
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DLIdio_ardac
#include <dlidio.h>
The DLIdio_ardac functional call sets the high and low input thresholds for
the output receivers of the ADIO. If successful, the functional call will return
the DLI_NO_ERROR value (currently a zero). If not, a non-zero integer value
will be returned.
Prototype: u_int32 DLIdio_ardac (short bytePairIndex, double highVoltage,
double lowVoltage);

<errnum> = DLIdio_ardac(bytePairIndex, highVoltage,
lowVoltage);
WHERE:

bytePairIndex

Which pair of bytes to program the input threshold levels. Valid bytePairIndex
numbers are from 0 - 62 and are listed below:
=
0
The first two bytes on the ADIO board jumpered to be channel
set 0.
=
2
The second two bytes on the ADIO board jumpered to be
channel set 0.
=
4
The first two bytes on the ADIO board jumpered to be channel
set 1.
=
6
The second two bytes on the ADIO board jumpered to be
channel set 1.
=
8
The first two bytes on the ADIO board jumpered to be channel
set 2.
=
10
The second two bytes on the ADIO board jumpered to be
channel set 2.
(etc. for up to 16 Boards/System.)

highVoltage
=

Series 2040 Test System

+15

to -15 Volts. This value will be the voltage threshold which will
be compared to an incoming signal. If the incoming signal is
greater than this setting, a bit will be returned as a logic 1 in the
DLIdio_addata functional call.
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+15

to -15 Volts. This value will be the voltage threshold which will
be compared to an incoming signal. If the incoming signal is less
than this setting, a bit will be returned as a logic 0 in the
DLIdio_addata functional call.

EXAMPLES:
u_int32 errnum
errnum = DLIdio_ardac (0,8,3); ................................................ /*Set BytePair 0 high threshold
......................................................................................... to 8 volts and low threshold to 3.*/
errnum = DLIdio_ardac (2,10,0); .............................................. /*Set BytePair 2 high threshold
............................................................................... to 10 volts and low threshold to 0 volts.*/
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DLIdio_addata
#include <dlidio.h>
The DLIdio_addata functional call is used to set the outputs of the ADIO
drivers to either the high output level, low output level, or a tri-state
condition. The actual output of the ADIO pin does not change until a
DLIdio_dvrclk_2 functional call is executed. If successful, the call will return
the DLI_NO_ERROR value (currently a zero). If not, a non-zero integer value
will be returned.
Prototype: u_int32 DLIdio_addata (short byteIndex, short outputData, short
triStateData);

<errnum> = DLIdio_addata(byteIndex, outputData,
triStateData);
WHERE:

byteIndex

is used to select the byte on which the outputs are to be programmed. Valid byte
numbers are from 0 - 63 and are assigned as follows:
=
0
The first byte on the ADIO board jumpered to channel set 0.
=
1
The second byte on the ADIO board jumpered to channel set 0.
=
2
The third byte on the ADIO board jumpered to channel set 0.
=
3
The fourth byte on the ADIO board jumpered to channel set 0
=
4
The first byte on the ADIO board jumpered to channel set 1.
=
5
The second byte on the ADIO board jumpered to channel set 1.
=
6
The third byte on the ADIO board jumpered to channel set 1.
=
7
The fourth byte on the ADIO board jumpered to channel set 1.
Etc. to 63.

outputData
=

0

to 255. This is the data used to program the selected byte.

0
1

is the data used to enable the outputs.
Leaves that bit in a high impedance condition.
In any bit position, enables that bit. The data ranges from 0 255.

triStateData
=
=

Series 2040 Test System

19

LabWindows/CVI

Analog Programming Manual V1.2

EXAMPLES:
u_int32 errnum
errnum = DLIdio_addata (0,Ox01,OxFF); .......... /*Program the first byte of board #0 to output
.................................................................. the high logic level on bit #0 and bits#1 - 7 to the
................................................................................. low logic level (The logic levels were set
................................................................................. with the DLIdio_addac functional call).*/
errnum = DLIdio_addata (4,Ox06,Ox0F); ......................... /*Program the first byte of board #1
.......................................................................... to output the high logic level on bits #1 & 2,
...................................................................................... and the low logic level on bits 0 & 3.
.............................................................................................. Bits #4 - 7 are disabled and are
............................................................................... placed in the high impedance condition.*/
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DLIdio_ardata
#include <dlidio.h>
The DLIdio_ardata functional call is used to read the inputs of the ADIO
receivers and return data to the user. Each input pin can be in one of three
states. These are higher than the high input threshold, lower than the low
input threshold, or between the high input threshold and the low input
threshold. Information for the first and second states is returned as a one or
zero in one return variable. Information for the last state, known as No Mans
Land (NML), is returned in a second variable. If successful, the functional call
will return the DLI_NO_ERROR value (currently a zero). If not, a non-zero
integer value will be returned.
Prototype: u_int32 DLIdio_ardata (short *receivedData, short *NMLData,
short byteIndex);

<errnum> = DlIdio_ardata(&receivedData, &NMLData,
byteIndex);
WHERE:

receivedData
=

0

=

1

This is a variable used to return the data read from input
registers of the ADIO card.
This is returned in a bit position when the returned value is
lower than the lower voltage limit set with the DLIdio_ardac
functional call.
This is returned in a bit position when the returned value is
higher than the high voltage limit set with the DLIdio_ardac
functional call.

Note: Neither value is valid if the corresponding bit is set in the NMLData Variable.

NMLData
=

0

=

1

Series 2040 Test System

This is a variable used to return the data read from the NML
registers of the ADIO board.
This is returned in a bit position when the returned value is
outside the upper and lower voltage limits set by the
DLIdio_ardac functional call.
This is returned in a bit position when the returned value is
between the upper and lower voltage limit.
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byteIndex

=
=
=
=
=
=
=
=

0
1
2
3
4
5
6
7

This is used to select which byte will be read to get the values
for the data. Valid byte numbers are from 0 - 63 and are
assigned as follows:
The first byte on the ADIO board jumpered to channel set 0.
The second byte on the ADIO board jumpered to channel set 0.
The third byte on the ADIO board jumpered to channel set 0.
The fourth byte on the ADIO board jumpered to channel set 0
The first byte on the ADIO board jumpered to channel set 1.
The second byte on the ADIO board jumpered to channel set 1.
The third byte on the ADIO board jumpered to channel set 1.
The fourth byte on the ADIO board jumpered to channel set 1.
Etc. to 63.

EXAMPLES:

short ReceivedData, NMLData;
u_int32 errnum
errnum = DLIdio_ardata (&ReceivedData,&NMLData,2); .... /*Read the third byte of board #0.
...................................................... ReceivedData will point to the data from the input register
..................................................... and NMLData will point to the data from the NML register.
................... Any bit set in NMLData means the corresponding bit in ReceivedData is invalid.*/

22

Series 2040 Test System

Analog Programming Manual V1.2

LabWindows/CVI

DLIdio_dvrclk_2
#include <dlidio.h>
The DLIdio_dvrclk_2 functional call is shared with Digalog’s DIO card. The
purpose of the call is to clock data to the output pins on the DIO and ADIO
boards. See the DLIdio_master call for explanation of board relationships. If
successful, the functional call will return the DLI_NO_ERROR value (currently
a zero). If not, a non-zero integer value will be returned.
Prototype: u_int32 DLIdio_dvrclk_2 (int32 clkSource, int extClkSourceSlope);

<errnum> = DLIdio_dvrclk_2(clkSource, extClkSourceSlope);
WHERE:

clkSource
=
=
=

0
1
2

extClkSourceSlope
=

1

=

-1

Drivers clocked by CPU.
Drivers clocked by External Driver Clock.
Drivers clocked by Trigger Matrix.
Drivers are clocked by a rising edge of the External Driver Clock
or Trigger Matrix.
Drivers are clocked by a falling edge of the External Driver Clock
or Trigger Matrix.

EXAMPLES:
int X=1

u_int32 errnum
errnum = DLIdio_dvrclk_2 (0,X); .................../*CPU clocks (updates) all drivers; X is ignored.*/
errnum = DLIdio_dvrclk_2 (1,1); .................................... /*Drivers are clocked by a rising edge
........................................................................................................... of the External Clock.*/
errnum = DLIdio_dvrclk (1,-1); ...................................... /*Drivers are clocked by a falling edge
........................................................................................................... of the External Clock.*/
errnum = DLIdio_dvrclk (2,1); ........................................ /*Drivers are clocked by a rising edge
............................................................................................................ of the Trigger Matrix.*/
Series 2040 Test System
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DLIdio_rstrobe_3
#include <dlidio.h>
The DLIdio_rstrobe_3 functional call is shared with Digalog’s DIO card. This
call is used to strobe or clock data into the ADIO or DIO boards receiver
registers. If successful, the functional call will return the DLI_NO_ERROR value
(currently a zero). If not, a non-zero integer value will be returned.
Prototype: u_int32 DLIdio_rstrobe_3 (int32 mode, double delay, int
extSlope);

<errnum> = DLIdio_rstrobe_3(mode, delay, extSlope);
WHERE:

mode

delay

=

0

=
=

1
2

=

3

=

4

=

0.0

=

4.0

extSlope

24

=

1

=

-1

Receivers strobed by CPU (immediate action; “delay” parameter
is ignored).
Receivers strobed by External Clock.
Receivers strobed by the CPU (after the “delay” time has
elapsed) when the Mode parameter for the DLIdio_dvrclk_2
functional call is 0.
Receivers strobed automatically during the DLIdio_rcomp_4
functional call.
Receivers strobed by a signal from the Trigger Matrix.

When a DIO board is designated Master.

to 2.00 microseconds in 0.01 microsecond increments.

When an ADIO board is designated Master.

to 512 microseconds. Valid delay values are 4us, 8us, 16us,
32us, 64us, 128us, 256us, and 512us. Any other value entered
will be rounded up to the next VALID delay value.
Receivers are clocked by a rising edge of the External Receiver
Clock.
Receivers are clocked by a falling edge of the External Receiver
Clock.
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EXAMPLES:
u_int32 errnum
errnum = DLIdio_rstrobe_3(0,0.0,1); ............................/*CPU clocks all receivers (no delay).*/
errnum = DLIdio_rstrobe_3(1,0.0,1); .................. /*Receiver Data is latched by a rising edge of
................................................................................................. the External Receiver Clock.*/
errnum = DLIdio_rstrobe_3(1,1.0,-1); ............... /*Receiver Data is latched 1 microsecond after
........................................................................ a falling edge of the External Receiver Clock.*/
errnum = DLIdio_rstrobe_3(2,2.0,1); ...................... /*Receiver Data is latched 2 microseconds
............................ after the drivers have been clocked by the DLIdio_dvrclk(0)functional call.*/
errnum = DLIdio_rstrobe_3(3,0.0,1); .................. /*Receiver Data will be automatically latched
.................................................................................by the DLIdio_rcomp_4 functional call.*/
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DLIdio_advector
#include <dlidio.h>
This function is used to drive and receive vectors. Each vector is ‘width’ bytes
wide. The ‘dataOut’ array is used to configure which bits are to be logic ones
or logic zeros. A high bit in this array will configure that driver channel to
output a logic one. The ‘dataOutEn’ array is used to configure which bits are
to be enabled as drivers. A high bit in this array will enable that driver
channel. The ‘NMLRet’ array is used to return the data read from the NML
register on the ADIO. The ‘dataIn’ array is used to return the received data.
Like the DLIdio_ardata function, the received data and the NML data will
both have to be looked at to determine if a received bit is a logic one, a logic
zero, or in NML.
For each vector, this call uses the ‘dataOut’ and ‘dataOutEn’ arrays to
configure each of the driver channels in this vector. After all of the bytes in the
vector are configured, the driver outputs are strobed to clock them to their
next logic state. The receivers were previously configured to be strobed
automatically from the driver strobe. The received data and the NML data is
then read and stored into the ‘dataIn’ and ‘NMLRet’ arrays. This is done for
‘Length’ number of vectors.
There is a minimum of eight microseconds before the receivers are actually
strobed after the software driver strobe is given. Therefore, the period for the
given clock rate should be long enough to allow all of the driver channels to
be configured, plus at least the eight microseconds, plus the reading of all of
the receivers. The method to calculate this period for a given vector width is
discussed in the ‘Maximum Clock Rate Calculation’ section. The minimum
time needed between strobing the drivers and reading the receivers is eight
microseconds. This is due to a hardware delay that is used to generate the
receiver strobe. However, in reality, the switches used for the drivers may take
30 or more microseconds to switch state. Therefore, the requested clock
period should be more than 30 microseconds longer than the time it takes to
configure all the drivers and read all of the receivers. A software delay is done
after the drivers are strobed. This software delay is equal to the desired clock
period minus the estimated execution time needed to configure the drivers
and read the receivers. By doing this calculation, the execution time for this
call will be close to the desired clock rate.
26
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For this call to work the master board must always be ADIO board #0. The
main reason for this was to speed up the execution of the calls. By forcing the
master to be board #0, the calls never have to search the Testhead to find the
master. If successful, the function will return the DLI_NO_ERROR value
(currently a zero). If not, a non-zero integer value will be returned.
Prototype: u_int32 DLIdio_advector(char *dataOut, char *dataOutEnable,
char *NMLRet, char *dataIn, int16 width, int32 start, int32 length, int32
clockRate);

<errnum> = DLIdio_advector(dataOut, dataOutEnable,
NMLRet, dataIn, width, start, length, clockRate);
WHERE:

dataOut

Array of data to be driven out. The array is only byte wide so the first vector takes
up the first ‘width’ of elements in the array. Therefore, the size of the array is
(width * (Start + Length)).

dataOutEnable

Array of data specifying which channels are to be enabled as drivers for each byte
of each vector. The array is only byte wide so the first vector takes up the first
‘width’ of elements in the array. Therefore, the size of the array is (width * (Start
+ Length)).

NMLRet

Array of data read from the No-Mans-Land (NML) register. The array is only byte
wide so the first vector takes up the first ‘width’ of elements in the array.
Therefore, the size of the array is (width * (Start + Length)).

dataIn

Array of data read from the receivers. The array is only byte wide so the first
vector takes up the first ‘width’ of elements in the array. Therefore, the size of the
array is (width * (Start + Length)).
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width
=
=
=

1
2
3

start
=
=
=

0
1
2

length
=
=
=

28

The starting vector number to be output and the array location
to place the first received data.
Start with the first vector
Start with the second vector
Start with the third vector
Etc. This parameter is only limited by the size of the array

1
2
3

The number of vectors to be output and received.
Output and receive one vector
Output and receive two vectors
Output and receive three vectors
Etc. This parameter is only limited by the size of the array

1
2
3

The clock rate, in Hertz, to output and receive the data.
Output and receive data at 1 Hertz
Output and receive data at 2 Hertz
Output and receive data at 3 Hertz
Etc. to a maximum of 131072 Hertz

clockRate
=
=
=

The width, in bytes, of each vector.
The vector is one byte wide
The vector is two bytes wide
The vector is three bytes wide
Etc. to a maximum of a 64 byte wide vector.
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DLIdio_advectordata
#include <dlidio.h>
This function is used to drive out vectors. Each vector is ‘width’ bytes wide.
The ‘dataOut’ array is used to configure which bits are to be logic ones or
logic zeros. A high bit in this array will configure that driver channel to output
a logic one. The ‘dataOutEn’ array is used to configure which bits are to be
enabled as drivers. A high bit in this array will enable that driver channel.
For each vector, this call uses the ‘dataOut’ and ‘dataOutEn’ arrays to
configure each of the driver channels in this vector. After all of the bytes in the
vector are configured, the driver outputs are strobed to clock them to their
next logic state.
The switches used for the drivers may take 30 or more microseconds to switch
state. Therefore, the requested clock period should be more than 30
microseconds longer than the time it takes to configure all the drivers. A
software delay is done after the drivers are strobed. This software delay is
equal to the desired clock period minus the estimated execution time needed
to configure the drivers. By doing this calculation, the execution time for this
call will be close to the desired clock rate. The method to calculate this period
for a given vector width is discussed in the ‘Maximum Clock Rate Calculation’
section.
For this call to work the master board must always be ADIO board #0. The
main reason for this was to speed up the execution of the calls. By forcing the
master to be board #0, the calls never have to search the testhead to find the
master. If successful, the function will return the DLI_NO_ERROR value
(currently a zero). If not, a non-zero integer value will be returned.
Prototype: u_int32 DLIdio_advectordata(char *dataOut, char
*dataOutEnable, int16 width, int32 start, int32 length, int32 clockRate);

<errnum> = DLIdio_advectordata(dataOut, dataOutEnable,
width, start, length, clockRate);
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WHERE:

dataOut

Array of data to be driven out. The array is only byte wide so the first vector takes
up the first ‘width’ of elements in the array. Therefore, the size of the array is
(width * (Start + Length)).

dataOutEnable

Array of data specifying which channels are to be enabled as drivers for each byte
of each vector. The array is only byte wide so the first vector takes up the first
‘width’ of elements in the array. Therefore, the size of the array is (width * (Start
+ Length)).

width
=
=
=

1
2
3

start
=
=
=

0
1
2

length
=
=
=

30

The starting vector number to be output and the array location
to place the first received data.
Start with the first vector
Start with the second vector
Start with the third vector
Etc. this parameter is only limited by the size of the array

1
2
3

The number of vectors to be output and received.
Output one vector
Output two vectors
Output three vectors
Etc. This parameter is only limited by the size of the array

1
2
3
4

The clock rate, in Hertz, to output the data.
Output data at 1 Hertz
Output data at 2 Hertz
Output data at 3 Hertz
Output data at 4 Hertz
Etc. to a maximum of 131072 Hertz

clockRate
=
=
=
=

The width, in bytes, of each vector.
The vector is one byte wide
The vector is two bytes wide
The vector is three bytes wide
Etc. to a maximum of a 64 byte wide vector
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DLIdio_arvectordata
#include <dlidio.h>
This function is used to receive vectors. Each vector is ‘width’ bytes wide. The
‘NMLRet’ array is used to return the data read from the NML register on the
ADIO. The ‘dataIn’ array is used to return the received data. Like the
DLIdio_ardata function, the received data and the NML data will both have to
be looked at to determine if a received bit is a logic one, a logic zero, or in
NML.
For each vector, the receivers are strobed and then the received data and the
NML data is read and stored into the ‘dataIn’ and ‘NMLRet’ arrays. This is
done for ‘Length’ number of vectors.
There is a minimum of eight microseconds before the receivers are actually
strobed after the software receiver strobe is given. Therefore, the period for
the given clock rate should be long enough to allow for at least the eight
microseconds plus the reading of all of the receivers. The method to calculate
this period for a given vector width is discussed in the ‘Maximum Clock Rate
Calculation’ section. The minimum time needed between the software strobe
and reading the receivers is eight microseconds. This is due to a hardware
delay that is used to generate the hardware receiver strobe. A software delay is
done after the software strobe is given. This software delay is equal to the
desired clock period minus the estimated execution time needed to read the
receivers. By doing this calculation, the execution time for this call will be
close to the desired clock rate.
For this call to work the master board must always be ADIO board #0. The
main reason for this was to speed up the execution of the calls. By forcing the
master to be board #0, the calls never have to search the testhead to find the
master. If successful, the function will return the DLI_NO_ERROR value
(currently a zero). If not, a non-zero integer value will be returned.
Prototype: u_int32 DLIdio_arvectordata(char *NMLRet, char *dataIn, int16
width, int32 start, int32 length, int32 clockRate);

<errnum> = DLIdio_arvectordata(NMLRet, dataIn, width,
start, length, clockRate)
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WHERE:

NMLRet

Array of data read from the No-Mans-Land (NML) register. The array is only byte
wide so the first vector takes up the first ‘width’ of elements in the array.
Therefore, the size of the array is (width * (Start + Length)).

dataIn

Array of data read from the receivers. The array is only byte wide so the first
vector takes up the first ‘width’ of elements in the array. Therefore, the size of the
array is (width * (Start + Length)).

width
=
=
=

1
2
3

start
=
=
=

0
1
2

length
=
=
=

32

The starting vector number to be output and the array location
to place the first received data.
Start with the first vector
Start with the second vector
Start with the third vector
Etc. this parameter is only limited by the size of the array

1
2
3

The number of vectors to be output and received.
Receive one vector
Receive two vectors
Receive three vectors
Etc. This parameter is only limited by the size of the array

1
2
3
4

The clock rate, in Hertz, to read the data.
Read data at 1 Hertz
Read data at 2 Hertz
Read data at 3 Hertz
Read data at 4 Hertz
Etc. to a maximum of 131072 Hertz

clockRate
=
=
=
=

The width, in bytes, of each vector.
The vector is one byte wide
The vector is two bytes wide
The vector is three bytes wide
Etc. to a maximum of a 64 byte wide vector
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Maximum Clock Rate Calculation:
The maximum clock rate for the calls is dependent on the number of bytes
per vector. The wider the vector is, the more bytes there are to be configured
as drivers or to be read. Thus, it will take longer to execute the call. When one
of the calls is made the time needed to configure and/or read the data for all
of the bytes is calculated. The execution times used are from previously
determined execution times. This calculated time is then subtracted from the
desired clock period. A software delay is then used to take up the rest of the
clock period to obtain the desired clock rate. This software delay is also used
to pause the software execution long enough for the drivers to switch state
and/or allow the receiver registers to be strobed. The drivers typically take 30
microseconds to switch state and there is a eight microsecond hardware delay
in the receiver strobe circuitry.
The execution times for the functions used to configure the drivers and read
the data during the DLIdio_advector, DLIdio_advectordata, and
DLIdio_arvectordata calls are given below. The DLIdio_addata call is made for
each byte of each vector that is being driven out and is used to configure the
logic state of a driver and determine if it should be enabled. The
DLIdio_ardata call is made for each byte of each vector that is being read and
is used to read the received data and the NML data. The DvrClkVec¹ call is
made once for each vector being driven out and is used to clock the drivers to
their next logic state. The RStrobeVec¹ call is made once for each vector that is
being received in the DLIdio_arvectordata call and is used to strobe the
received data into the receiver and NML registers.
DLIdio_addata
DLIdio_ardata
DvrClkVec¹
RStrobeVec¹

1.27 us
3.12 us
5.93 us (With a software delay of 0 us)
5.97 us (With a software delay of 0 us)

To the right are the theoretical maximum clock rates for 12 and 16 byte wide
vectors based only on the execution times of the DLIdio_addata,
DLIdio_ardata, DvrClkVec¹, and RStrobeVec¹ functions. These maximums do
not include code execution time outside of these four calls so the actual
maximum clock rates will be less. The calculated clock periods are rounded
up the nearest microsecond.
¹ lower level functions
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DLIdio_advector
(width * 1.27e-6) + (width * 3.12e-6) + 5.93e-6
12 Bytes: 59 us (16949 Hz)
16 Bytes: 77 us (12987 Hz)
DLIdio_advectordata
(width * 1.27e-6) + 5.93e-6
12 Bytes: 22 us (45454 Hz)
16 Bytes: 27 us(37037 Hz)
DLIdio_arvectordata
(width * 3.12e-6) + 5.97e-6
12 Bytes: 44 us (22727 Hz)
16 Bytes: 56 us (17857 Hz)
The table below shows the execution time to configure the drivers and/or read
the received data for DLIdio_advector, DLIdio_advectordata, and
DLIdio_arvectordata for a range of vector widths. These execution times were
obtained by using the equations above and they were rounded up to the
nearest whole microsecond. Remember that these are just the execution
times, they do not include the turn on time for the driver switches, nor do they
include the minimum hardware receiver strobe delay. The period for the
desired clock rate must be long enough for the execution time for the given
number of bytes plus the switch turn on time and/or the receiver strobe as
mentioned in each of the functional call descriptions above.
Width
8
9
10
11
12
13
14
15
16
17
18
19
20
34

DLIdio_advector
42 us
46 us
50 us
55 us
59 us
63 us
68 us
72 us
77 us
81 us
85 us
90 us
94 us

DLIdio_advectordata
17 us
18 us
19 us
20 us
22 us
23 us
24 us
25 us
27 us
28 us
29 us
31 us
32 us

DLIdio_arvectordata
31 us
35 us
38 us
41 us
44 us
47 us
50 us
53 us
56 us
60 us
63 us
66 us
69 us
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Estimated Performance:
Below are the actual clock rates for each of the three functional calls for a
range of requested clock rates. Next to the actual clock rates are the +/variations in the clock rates. The +/- values are in hertz. As the data shows,
once the requested clock rate exceeds the theoretical maximum listed above,
the actual clock rates can not reach the requested clock rate.
These actual clock rates were obtained using a 200 MHz CPU in the tester
with Windows NT as the operating system. Using a faster or slower CPU will
change the actual clock rates. However, this change will be minimal, especially
at clock rates at or below 8 kHz. The reason for this is that the vast majority of
the execution time for the calls is based on the read/write times to the
Testhead, which is not very dependent on the CPU’s speed. In addition, some
of the clock period is taken up by a software delay that is used to obtain the
desired clock rate. The software delay is very accurate because it uses a realtime clock
Actual clock rates using 12 byte wide vectors
Freq / Period
1024 / 977 us
2048 / 489 us
4096 / 245 us
8192 / 123 us
8692 / 116 us
8792 / 114 us
16384 / 62 us
32768/ 31 us
65536/ 16 us

DLIdio_advector DLIdio_advectordata
1020 Hz +/- 3
1021 Hz +/- 3
2030 Hz +/- 3
2036 Hz +/- 3
4014 Hz +/- 5
4055 Hz +/- 5
7885 Hz +/- 10
8005 Hz +/- 15
8340 Hz +/- 10
8515 Hz +/- 15
8485 Hz +/- 15
8640 Hz +/- 15
14175 Hz
15600 Hz +/- 25
14200 Hz
30625 Hz +/- 100
14200 Hz
42725 Hz

DLIdio_arvectordata
1022 Hz +/- 3
2037 Hz +/- 3
4055 Hz +/- 5
8075 Hz +/- 15
8515 Hz +/- 15
8720 Hz +/- 15
15750 Hz +/- 25
18880 Hz
18880 Hz

Actual clock rates using 16 byte wide vectors
Freq / Period DLIdio_advector DLIdio_advectordata
1024 / 977 us
1020 Hz +/- 3
1020 Hz +/- 3
2048 / 489 us
2028 Hz +/- 3
2034 Hz +/- 3
4096 / 245 us
4018 Hz +/- 6
4046 Hz +/- 5
8192 / 123 us
7875 Hz +/- 15
7985 Hz +/- 15
8692 / 116 us
8310 Hz +/- 15
8425 Hz +/- 15
8792 / 114 us
8465 Hz +/- 15
8620 Hz +/- 25
16384 / 62 us
11200 Hz
15550 Hz +/- 25
32768/ 31 us
11200 Hz
30200 Hz +/- 100
65536/ 16 us
11200 Hz
34580 Hz

DLIdio_arvectordata
1020 Hz +/- 3
2031 Hz +/- 5
4040 Hz +/- 6
7960 Hz +/- 15
8420 Hz +/- 20
8630 Hz +/- 25
15050 Hz +/- 25
15050 Hz
15050 Hz
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Since the minimum software delay increment is 1 microsecond, it is possible
to change the desired clock rate but the actual clock rate will not change. This
can occur if the clock period for the new clock rate is within the same whole
microsecond as the original clock period. An example: if the original clock rate
is 8192 Hz (122.07 us) the clock period is rounded up to 123 us If the new
clock rate is 8135 Hz (122.93 us) it also is rounded up to 123 us. Therefore,
the same software delay is used for both clock rates and therefore the actual
clock rate will be the same. To get the actual clock rate to change, the desired
rate will have to be changed to at least 8129 Hz (123.01 us) to change the
software delay and thus change the actual clock rate. This fact explains the
inconsistency in the actual clock rate when the requested clock rate was
changed from 8192 to 8692 to 8792 Hz.
The listing below shows the approximate change in the desired clock rate to
force a 1 microsecond change in the clock period. A 1 microsecond change is
needed to change the actual clock rate.
At 2048 Hz, it takes 5 Hz to change the clock period 1 us.
At 4096 Hz, it takes 17 Hz to change the clock period 1 us.
At 8192 Hz, it takes 66 Hz to change the clock period 1 us.
At 16384 Hz, it takes 265 Hz to change the clock period 1 us.
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DGND
D0
R0
D1
R1
Dnnn = Driver number nnn.
D2
Rnnn = Receiver number nnn.
R2
D3
R3
D4
R4
D5
R5
D6
R6
D7
R7
D8
R8
D9
R9
D10
R10
D11
R11
D12
R12
D13
R13
D14
R14
D15
R15
DGND
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TPB1
TPB2
TPB3
TPB4
TPB5
TPB6
TPB7
TPB8
TPB9
TPB10
TPB11
TPB12
TPB13
TPB14
TPB15
TPB16
TPB17
TPB18
TPB19
TPB20
TPB21
TPB22
TPB23
TPB24
TPB25
TPB26
TPB27
TPB28
TPB29
TPB30
TPB31
TPB32
TPB33
TPB34

BPB1
BPB2
BPB3
BPB4
BPB5
BPB6
BPB7
BPB8
BPB9
BPB10
BPB11
BPB12
BPB13
BPB14
BPB15
BPB16
BPB17
BPB18
BPB19
BPB20
BPB21
BPB22
BPB23
BPB24
BPB25
BPB26
BPB27
BPB28
BPB29
BPB30
BPB31
BPB32
BPB33
BPB34

DCLK
D16
R16
D17
R17
D18
R18
D19
R19
D20
R20
D21
R21
D22
R22
D23
R23
D24
R24
D25
R25
D26
R26
D27
R27
D28
R28
D29
R29
D30
R30
D31
R31
RSTR
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AMPLITUDE MEASUREMENT SYSTEM
& 64 CHANNEL RELAY MULTIPLEXER
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RMUX & AMS Block Diagram
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Relay Mux and Amplitude Measurement System (AMS)
The test system voltage measurement capability is contained on two circuit
boards:
The Relay Multiplexer board
Amplitude Measurement System board.
Features:

Up to 16 groups of 16:1 multiplexed inputs.
Any of above inputs to any of 3 outputs: SigA, Sig1 and Sig2.
(These signals are also inputs to the Time Measurement
System (TMS) and Measurement Display Electronics (MDE)).

-3db bandwidth = 10 Megahertz on all channels.
16 bit self-calibrating A/D.
End-to-End calibrated & certified to NBS.
Reads DC, DC with filter, differential, RMS,
RMS + DC, and high speed sampled voltage readings.

Since all input channels are part of a group of 16:1 multiplexers, only one
input channel of the group may be used at one time. The last input channel,
of the group that is called, will be selected. To multiplex input channels to
Sig1, Sig2, & SigA requires 3 DLIms_mux functions.

DLIms_mux
#include <dlims.h>
The DLIms_mux function selects an incoming signal to be multiplexed as SigA,
Sig1, or Sig2. It also sets the incoming voltage level for the DLIms_trig call
(MDE section). If successful, the function will return the DLI_NO_ERROR
value (currently a zero). If not, a non-zero integer value will be returned.
Prototype: u_int32 DLIms_mux (int32 channelIndex, int32 signal, double
range);

<Errnum> = DLIms_mux(channelIndex, signal, range);
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WHERE:

channelIndex
=
=
=
=

signal

range

0
64
128
192

to 63 (Relay Mux board channel set 0.)
to 127 (Relay Mux board channel set 1.)
to 191 (Relay Mux board channel set 2.)
to 255 (Relay Mux board channel set 3.)

=
0
SigA (Generates TrigA triggered to trace 1 of MDE.)
=
1
Sig1 (Displayed on trace 1.)
=
2
Sig2 (Displayed on trace 2.)
Sig1 & Sig2 are also routed to the A/D and also generate Trig1 and Trig2.
=
=
=
=

0.1
1.0
10
100

0.2 Volt Range full scale.
2.0 Volt Range full scale.
20 Volt Range full scale.
200 Volt Range full scale.

EXAMPLES:
int32 channelIndex = 45;
int32 signal = 2;
double range = 2.0;
errnum = DLIms_mux (channelIndex,signal,range); .................. /*Mux input channel 45 to Sig2
................................................................................................................ on 2.0 volt Range.*/
errnum = DLIms_mux (3, 0, 10.0); ........... /*Mux input channel 3 to TrigA on 20 volt Range.*/
errnum = DLIms_mux (3, 1, 10.0); ............. /*Mux input channel 3 to Sig1 on 20 volt Range.*/
errnum = DLIms_mux (3, 2, 10.0); ............. /*Mux input channel 3 to Sig2 on 20 volt Range.*/
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DLIms_muxsig3
#include <dlims.h>
The DLIms_muxsig3 function is used to route Sig3 to the SigA, Sig1, or Sig2
signal path. If successful, the function will return the DLI_NO_ERROR value
(currently a zero). If not, a non-zero integer value will be returned.
Prototype: u_int32 DLIms_muxsig3 (int 32 signal);

<errnum> = DLIms_muxsig3(signal)
WHERE:

signal

=
=
=

0
1
2

SigA.
Sig1.
Sig2.

EXAMPLE:
u_int32 errnum
errnum = DLIms_muxsig3 (1); .............................................................. /*Route Sig3 to Sig1.*/
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DLIms_ams
#include <dlims.h>
The DLIms_ams takes a voltage reading on Sig1 or Sig2 provided by the
DLIms_mux function or Sig3 by the DLIms_tmux function. If successful, the
function will return the DLI_NO_ERROR value (currently a zero). If not, a nonzero integer value will be returned.
Prototype: u_int32 DLIms_ams (double *reading, int32 signal, int 32
filterMode, double timeout, int32 autozero);

<errnum> = DLIms_ams(&reading, signal, filterMode,
timeout, autozero);
WHERE:

reading

=

signal

44

Returned reading in volts.

=
=

0
1

=

2

=

3

=

4

System measurement ground.
Selects the signal routed to Sig1 for measurement. Sig1 is a
multiplexed Patchboard signal (see the DLIms_mux function)
and can be displayed on the upper scope trace (see MDE
system).
Selects the signal routed to Sig2 for measurement. Sig2 is a
multiplexed Patchboard signal (see the DLIms_mux function)
and can be displayed on the lower scope trace (see MDE
system).
Selects the signal routed to Sig3 for measurement. Sig3 is a
multiplexed signal used for Selftest and calibration of the system.
See the DLIms_tmux call for signal selection.
Selects Sig4 for measurement. Sig4 is the output of a differential
amplifier that has Sig1 as its non-inverting input and Sig2 as its
inverting input. Sig4 is therefore equal to (Sig1 - Sig2). This
mode is commonly known as the differential mode.
(Sig4 = Sig1 - Sig2).
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=
=
=
=
=
=
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0
1
2
3
4
5
6
7

Straight to A/D, no signal processing.
Low-pass 1 kHz filter.
RMS, AC-coupled, 500 millisecond integration.
High speed sampling for voltage measurement on waveforms.
RMS, DC-coupled, 500 millisecond integration.
TrigA DAC (Selftest only).
Trig1 DAC (Selftest only).
Trig2 DAC (Selftest only).

=

-1

=
=

0
>0

Return previously triggered reading. If in RMS modes, the
negative value selected here sets the integration time in
seconds.(0.001 to 60 maximum)
Take instantaneous reading.
to 60 in increments of 0.001. Wait for trigger or timeout in
seconds.

timeout

autozero

=
=
=
=

-4
-1
0
1

Return reading in raw A/D counts. (Selftest.)
Raw readings, no gain or offset correction.
Normal gain and offset corrections.
Autozero reading, using the Relay Multiplexer autozero channel
for whichever group is being read. An example of using an
autozero channel is as follows:

The Relay Multiplexer autozero channel (0 for channels 1 thru 15, 16 for channels 17 thru 31,
32 for channels 33 thru 47, etc.) is connected to ground.
The DLIms_mux function is used to designate a multiplexer channel as the source channel.
The DLIms_ams function with the autozero parameter set to one is used. The signal parameter matches the value used in the above DLIms_mux function. The following occurs:
A voltage reading is taken on the source channel using the appropriate mode and timeout
values from the DLIms_ams functional call.
The Relay Multiplexer is switched to the autozero channel for whichever multiplexer
group is being read.
Another reading is taken on the autozero channel with the same mode value as used for
the source channel.
The Relay Multiplexer is switched back to the original source channel.
The autozero channels reading is subtracted from the reading taken on the source
channel.
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Channel 16 is the autozero channel for channels 17 thru 31. Channel 32 is the autozero
channel for channels 33 thru 47, etc.
NOTE: When using the RMS conversion modes, the integration time may be adjusted
from 1ms to 60 sec. When the time parameter is zero or greater, the integration time is
500 ms. When the time parameter is negative, it sets the integration time.

EXAMPLES:
double V;

u_int 32 errnum
errnum = DLIms_ams (&V, 1, 1, 0, 0); .......................... /*Read Sig1 with filter and return as V.
.............................................................................. (Slowest but most accurate DC reading).*/
errnum = DLIms_ams (&V, 2, 3, 0.012, 0); .................................................... /*Read Sig2 with
.................................................................................. High Speed Sample/Hold triggered from
.................................................. MDE Mark. Return unconditionally in 12 ms. If the functional
............................................... call timeout expires, a “Not Triggered Error” will be returned.*/
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DLIms_iams
#include <dlims.h>
The DLIms_iams function uses an interrupt to determine when the A/D
converter is done converting the signal. The interrupt service routine then
reads the converter and arms it for another reading. This allows the host CPU
to take readings as quickly as the converter can convert. The readings are
returned to the user in an array passed by the function.
The function takes a voltage reading of the signal on Sig1, Sig2, or Sig3. Signals
are routed to Sig1 or Sig2 by the DLIms_mux function. Signals are routed to
Sig3 by the DLIms_tmux function. If successful, the function will return the
DLI_NO_ERROR value (currently a zero). If not, a non-zero integer value will
be returned.
Prototype: u_int32 DLIms_iams (double *reading, int32 signal, int32
filterMode, double timeout, int32 autozero, int32 interruptMode, int32
rdgCount);

<errnum> = DLIms_iams(reading, signal, filterMode,
timeout, autozero, interruptMode, rdgCount);
WHERE:

reading

=

signal

An array of doubles for returned readings in volts.

=
=

0
1

=

2

=

3

Series 2040 Test System

System measurement ground.
Selects the signal routed to Sig1 for measurement. Sig1 is a
multiplexed Patchboard signal (see the DLIms_mux functional
call) and can be displayed on the upper scope trace (see MDE
system).
Selects the signal routed to Sig2 for measurement. Sig2 is a
multiplexed Patchboard signal (see the DLIms_mux functional
call) and can be displayed on the lower scope trace (see MDE
system).
Selects the signal routed to Sig3 for measurement. Sig3 is a
multiplexed signal used for Selftest and calibration of the system.
See the DLIms_tmux call for signal selection.
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4

Selects Sig4 for measurement. Sig4 is the output of a differential
amplifier that has Sig1 and Sig2 as its inputs. This mode is
commonly known as the differential mode. (Sig4 = Sig1 - Sig2).

0
1
2
3
4
5
6
7

Straight to A/D, no signal processing.
Low-pass 1 kHz filter.
RMS, AC-coupled, 500 millisecond integration.
High speed sampling for voltage measurement on waveforms.
RMS, DC-coupled, 500 millisecond integration.
TrigA DAC (Selftest only).
Trig1 DAC (Selftest only).
Trig2 DAC (Selftest only).

=

-1

=
=

0
>0

Return previously triggered reading. If in RMS modes, the
negative value selected here sets the integration time in
seconds.(0.001 to 60 maximum)
Take instantaneous reading.
to 60 in increments of 0.001. Wait for trigger for timeout in
seconds.

filterMode
=
=
=
=
=
=
=
=

timeout

autozero

=
=
=
=

-4
-1
0
1

Return reading in raw A/D counts. (Selftest.)
Raw readings, no gain or offset correction.
Normal gain and offset corrections.
Autozero reading, using the Relay Multiplexer autozero channel
for whichever group is being read. An example of using an
autozero channel is as follows:

The Relay Multiplexer autozero channel (0 for channels 1 thru 15, 16 for channels 17 thru 31,
32 for channels 33 thru 47, etc.) is connected to ground.
The DLIms_mux function is used to designate a multiplexer channel as the source channel.
The DLIms_ams function with the autozero parameter set to one is used. The signal parameter matches the value used in the above DLIms_mux function. The following occurs:
A voltage reading is taken on the source channel using the appropriate mode and timeout
values from the DLIms_ams function.
The Relay Multiplexer is switched to the autozero channel for whichever multiplexer
group is being read.
Another reading is taken on the autozero channel with the same mode value as used for
the source channel.
The Relay Multiplexer is switched back to the original source channel.
48

Series 2040 Test System

Analog Programming Manual V1.2

LabWindows/CVI

The autozero channels reading is subtracted from the reading taken on the source
channel.
Channel 16 is the autozero channel for channels 17 thru 31. Channel 32 is the autozero
channel for channels 33 thru 47, etc.

interruptMode
=
=
=
=
=

rdgCount
=

-2
-1
0
1
2

Arm and pass through for interrupt mode 2.
Arm and pass through for interrupt mode 1.
Non-triggered burst of samples.
Wait for trigger (from MDE system), then burst samples.
Every reading is triggered (by the MDE system).
Number of readings to take in the interrupt mode. Note that the
array passed in this function needs to have enough room for
this many doubles.

Notes: When using the RMS conversion modes, the integration time may be adjusted
from 1ms to 60 sec. When the time parameter is zero or greater, the integration period
is 500 ms. When the time parameter is negative, it sets the integration time.
If the Timeout parameter is positive and the interrupt mode has been selected, the
value of the time parameter is then taken as CPU “ticks” worth 10 ms each (a value of
zero means wait FOREVER!). Example: Timeout = 10 in the interrupt mode means
wait 100 ms.
To retrieve arm & pass through readings taken in the interrupt driven mode, this
routine must be run again with a negative time parameter. The previous value for the
timeout is used when retrieving values from the interrupt handler.

EXAMPLES:

double Rdgs[10];
int32 errnum
errnum = DLIms_iams (Rdgs,1,3,1.0,0,1,10); ............................. /*Wait for a trigger from Mark
.................................................. (for the first reading) and then take 9 additional non-triggered
...................................................... readings as fast as the hardware and software is capable.*/
/*The next example combines both the interrupt mode readings and the arm and pass through
feature.*/
errnum = DLIms_iams (Rdgs,1,3,1.0,0,-1,10); ............. /*Arm the AMS and interrupt handler.*/
errnum = DLIasb_arb (0,1,-1,0, 0); ................................................................. /*Start ARB #0,
.......................................................................................(already programmed w/sinewave).*/
errnum = DLIms_iams (Rdgs,1,3,-1.0,0,1,10); ....................................... /*Retrieve 10 readings
................................................................................................... from the interrupt handler.*/
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M0
M2
M4
M6
M8
M10
M12
M14
M16
M18
M20
M22
M24
M26
M28
M30
M32
M34
M36
M38
M40
M42
M44
M46
M48
M50
M52
M54
M56
M58
M60
M62
Mnnn = Relay Mux Channel nnn.
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TPB1
TPB2
TPB3
TPB4
TPB5
TPB6
TPB7
TPB8
TPB9
TPB10
TPB11
TPB12
TPB13
TPB14
TPB15
TPB16
TPB17
TPB18
TPB19
TPB20
TPB21
TPB22
TPB23
TPB24
TPB25
TPB26
TPB27
TPB28
TPB29
TPB30
TPB31
TPB32
TPB33
TPB34

BPB1
BPB2
BPB3
BPB4
BPB5
BPB6
BPB7
BPB8
BPB9
BPB10
BPB11
BPB12
BPB13
BPB14
BPB15
BPB16
BPB17
BPB18
BPB19
BPB20
BPB21
BPB22
BPB23
BPB24
BPB25
BPB26
BPB27
BPB28
BPB29
BPB30
BPB31
BPB32
BPB33
BPB34

M1
M3
M5
M7
M9
M11
M13
M15
M17
M19
M21
M23
M25
M27
M29
M31
M33
M35
M37
M39
M41
M43
M45
M47
M49
M51
M53
M55
M57
M59
M61
M63
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ANALOG SOURCE BOARD
ARBITRARY WAVEFORM GENERATOR
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ARB Block Diagram
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Arbitrary Waveform Generators (ARB)
There are 2 Arbitrary Waveform Generators per Analog Source board. ARB’s
provide most of the waveforms for the system.
FEATURES:

Automatic Sinewave programming.
Piecewise linear programming of any waveform.
Internal Clock from 10.0 to 10,000,000 Hertz.
External Clock input.
ARB0 External Clock output.
External Start/Stop inputs.
External Reference input.
2 synchronous TTL pulse channels/ARB.
255 state Burst Counter.

DLIasb_arb
#include <dliasb.h>
The DLIasb_arb function turns the ARB on and off, sets the burst count, and
enables the external inputs for the selected ARB. If successful, the function will
return the DLI_NO_ERROR value (currently a zero). If not, a non-zero integer
value will be returned.
Prototype: u_int32 DLIasb_arb (int32 channel, int32 mode, int32 burstCount,
int32 extTrigger, int32 reference);

<errnum> = DLIasb_arb(channel, mode, burstCount,
extTrigger, reference);
WHERE:

channel

=
=
=
=

0
1
2
3

1st ARB, ASB set to channel set 0.
2nd ARB, ASB set to channel set 0.
1st ARB, ASB set to channel set 1.
2nd ARB, ASB set to channel set 1.
Etc. to four boards/system.

Last channel called multiplexes to TMUX (See DLIms_tmux function)

Series 2040 Test System

53

LabWindows/CVI

mode

=
=

Analog Programming Manual V1.2

0
1

ARB off, holds current output.
ARB on, starts from step 0.

To use the external start and stop, the mode parameter must be set to 0.

burstCount
=
=

extTrigger
=
=
=
=
=

-1
1

Run continuously.
to 255. Stops after the specified # of cycles and holds the final
programmed value.

0
1
2
3
4

Disable external start/stop inputs.
Start on rise, stop on fall.
Start on fall, stop on rise.
Start and stop on rise.
Start and stop on fall.

Holds current output value when stopped, starts from current output value.

reference
=
=

0
1

Select internal 10V reference.
Select external reference, 0 to +10 volts.

An External Reference of +5 volts sets the ARB outputs to ± 8 volt maximum
(Uncalibrated).

EXAMPLES:

int32 Chan = 1;
int32 OnOff = 1;
int32 Burst = -1;
int32 Xtrig = 0;
int32 Xref = 0;
u_int32 errnum
errnum = DLIasb_arb (Chan,OnOff,Burst,Xtrig,Xref); .................................. /*Turn ARB 1 on.*/
errnum = DLIasb_arb (0,1,-1,0,0); ............................................................../*Turn ARB 0 on.*/
errnum = DLIasb_arb (1,0,25,2,1); ............. /*Turn ARB 1 off, Burst count of 25, Start on fall.*/
......................................................................................... /*Stop on rise, w/ Ext. Reference.*/
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DLIasb_arbfreq
#include <dliasb.h>
The DLIasb_arbfreq function sets the clock generator frequency for the
selected ARB. If successful, the function will return the DLI_NO_ERROR value
(currently a zero). If not, a non-zero integer value will be returned.
Prototype: u_int32 DLIasb_arbfreq (int32 channel, double frequency, int32
delay);

<errnum> = DLIasb_arbfreq(channel, frequency, delay);
WHERE:

channel

=
=
=
=

frequency
=
=

0
1
2
3

1st ARB, ASB set to channel set 0.
2nd ARB, ASB set to channel set 0.
1st ARB, ASB set to channel set 1.
2nd ARB, ASB set to channel set 1.
Etc. to four boards/system.

0
10

External clock.
to 10,000,000 Hz; sets clock frequency.

Output Freq=Clock freq / # of steps. See DLIasb_arbsin & DLIasb_arbprog for step
programming.

delay

=
=

-1
0

Automatic delay, typically 300 milliseconds.
to 65535 milliseconds.

Typically set less than 300 millisecond to save test time if ARB waveform can settle
before it’s used.

EXAMPLES:

u_int32 errnum
errnum = DLIasb_arbfreq (0,0,-1); .......................................... /*Set ARB 0 to External Clock.*/
errnum = DLIasb_arbfreq (1,99999,50); ............................ /*Set ARB 1 Frequency to 99.9 kHz
........................... and proceed after 50 millisecond delay. (2 digits of precision are dropped.)*/
/*Generate a 1 kHz sinewave:*/
errnum = DLIasb_arbfreq (0,1000000,-1); ............................... /*Set ARB 0 Clock to 1 MHz.*/
errnum = DLIasb_arbsin (0,5,0,1000); ........................ /*Set 10 volts peak to peak, zero offset,
............................................................................................. 1000 step sinewave on ARB 0.*/
errnum = DLIasb_arb (0,1,-1,0,0); ............................................................../*Turn ARB 0 on.*/
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DLIasb_arbprog_a
#include <dliasb.h>
The DLIasb_arbprog_a function provides waveform generation programming
for the ARBs. A piecewise-linear waveform is programmed, having the
specified step-voltage pairs as vertices. A recycle bit is placed at the last
programmed step, which causes the ARB memory address generator to
recycle to step0. A waveform may be built over a series of DLIasb_arbprog_a
functions, each of which appends to or modifies previous DLIasb_arbprog_a
function.
To generate the initial waveform, at least 3 step-voltage pairs must be used. A
recycle bit is at the last step-voltage pair.
To append, the first step-voltage pair must begin with the recycle bit.
To modify, one or more step-voltage pairs may be used but must end before
or at the recycle bit.
To modify and append, 3 or more step-voltage pairs must be used to start
before and transcend the recycle bit.
NOTE: There is only one recycle bit per ARB; therefore its
placement should be identical for related arbprog, arbsin, arbpulse
calls, (i.e. calls are the same length).
If successful, the function will return the DLI_NO_ERROR value (currently a
zero). If not, a non-zero integer value will be returned.
Prototype: u_int32 DLIasb_arbprog_a (int32 channel, int32 arraySize, double
*array);

<errnum> = DLIasb_arbprog_a(channel, arraySize, *array);
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WHERE:

channel

=
=
=
=

0
1
2
3

1st ARB, ASB set to channel set 0.
2nd ARB, ASB set to channel set 0.
1st ARB, ASB set to channel set 1.
2nd ARB, ASB set to channel set 1.
Etc. to four boards/system.

arraySize

=
0
to 32767.
To generate smooth repetitive waveforms that end at the same voltage, it is necessary
to start with a -1 step rather than 0. This avoids putting the same voltage at two
adjacent steps (The first and last).

*array

=

Pointer to an array.

EXAMPLES:

int32 channel
int32 arraySize
double *array
u_int32 errnum
errnum = DLIasb_arbprog_a (channel, arraySize, *array); .........................................................
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DLIasb_arbsin
#include <dliasb.h>
The DLIasb_arbsin function programs a sinewave whose step values are:
π(step# / # of steps)]
Offset + PeakAmpl sin[2π
The last step (stopping point in burst mode) is always equal to the Offset.
PeakAmpl plus offset may not exceed +/- 16V.
The DLIasb_arbsin procedure will cause the ARB output to stop and hold
whatever voltage is already present, until the channel is restarted by an
external start pulse or by the DLIasb_arb function. If successful, the function
will return the DLI_NO_ERROR value (currently a zero). If not, a non-zero
integer value will be returned.
Prototype: u_int32 DLIasb_arbsin (int32 channel, double peakAmplitude,
double dcOffset, int32 steps);

<errnum> = DLIasb_arbsin(channel, peakAmplitude,
dcOffset, steps);
WHERE:

channel

=
=
=
=

0
1
2
3

peakAmplitude
=

0

to 16 Volts.

=

-16

to 16 Volt DC offset.

=

3

to 32,767.

dcOffset
steps

1st ARB, ASB set to channel set 0.
2nd ARB, ASB set to channel set 0.
1st ARB, ASB set to channel set 1.
2nd ARB, ASB set to channel set 1.
Etc. to four boards/system.

EXAMPLES:

u_int32 errnum
errnum = DLIasb_arbsin (0,10.0,0.0,2048); .......... /*Program ARB 0 for 20 volts peak to peak,
.......................................................................................... zero offset, 2048 step sinewave.*/
errnum = DLIasb_arbsin (2,1.234,2.0,4096); ...................... */Program first ARB on board 2 for
.................................................. 2.468 volt peak to peak, 2 volt offset, 4096 step sinewave.*/
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DLIasb_arbpulse_a
#include <dliasb.h>
Each Arbitrary Waveform Generator (ARB) has two TTL - type logic (pulse)
outputs, programmable in steps synchronous with the voltage steps of the
analog ARB output. Pulse channels 0 and 1 are part of ARB0; pulse channels 2
and 3 are part of ARB1, etc.
Each time DLIasb_arbpulse is called, the associated ARB analog and pulse
outputs will stop and hold at the existing state until restarted by the arb
function or by an external start pulse, if so programmed.
Step-level pairs need only be programmed when the state changes. arbpulse
will fill in the intermediate steps.
To generate the initial waveform, at least 3 step-level pairs must be used. A
recycle bit is at the last step-voltage pair.
To append, the first step-level pair must begin with the recycle bit.
To modify, one or more step-level pairs may be used but must end before or
at the recycle bit.
To modify and append, 3 or more step-level pairs must be used to start before
and transcend the recycle bit.
NOTE: There is only one recycle bit per ARB and its placement
should be identical for related DLIasb_arbprog_a, DLIasb_arbsin,
and DLIasb_arbpulse_a functions (same length).
If successful, the function will return the DLI_NO_ERROR value (currently a
zero). If not, a non-zero integer value will be returned.
Prototype: u_int32 DLIasb_arbpulse_a (int32 channel, int32 arraySize, int32
*array);

<errnum> = DLIasb_arbpulse_a(channel, arraySize, *array);
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WHERE:

channel

=
=
=
=
=
=

arraySize

=

*array

=

0
1
2
3
4
5

1st ARB, first pulse, ASB set to channel set 0.
1st ARB, second pulse, ASB set to channel set 0.
2nd ARB, first pulse, ASB set to channel set 0.
2nd ARB, second pulse, ASB set to channel set 0.
1st ARB, first pulse, ASB set to channel set 1.
1st ARB, second pulse, ASB set to channel set 1.
Etc. to four boards per system

0

to 32,767.
Pointer to an array.

EXAMPLES:

int32 channel
int32 arraySize
double *array
u_int32 errnum
errnum = DLIasb_arbpulse_a (channel, arraySize, *array); .......................................................
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DLIasb_arbget, DLIasb_arbput
#include <dliasb.h>
DLIasb_arbget copies the contents of the specified ARB memory into an array
variable for convenient disk storage. DLIasb_arbput copies an array variable
back into the ARB memory. This is a much faster way to program the ARBs
than using arbsin or arbprog statements. The data copied includes the analog
output sequence and the two associated digital arbpulse outputs.
NOTE: Data from one ARB should not be put into another ARB,
since voltages would not be calibrated. (See DLIasb_farbget and
DLIasb_farbput).
If successful, the function will return the DLI_NO_ERROR value (currently a
zero). If not, a non-zero integer value will be returned.
Prototype: u_int32 DLIasb_arbget (int32 channel, char *dataArray, int32
sizeOfArray);

<errnum> = DLIasb_arbget(channel, dataArray,
sizeOfArray);
Prototype: u_int32 DLIasb_arbput (int32 channel, char *dataArray, int32
sizeOfArray);

<errnum> = DLIasb_arbput(channel, dataArray,
sizeOfArray);
WHERE:

channel

=
=
=
=
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0
1
2
3

1st ARB, first board.
2nd ARB, first board.
1st ARB, second board.
2nd ARB, second board
Etc. to four boards per system.
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*dataArray
=

sizeOfArray
=
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A pointer to a character. Buffer must allocate at least 2 bytes /
ARB step, up to 65,536. For speed, data transfer stops at the first
recycle bit.
The size of the array used in the second parameter in bytes.

EXAMPLES:

char Sine [200]; ...................................................................... /*Dimension a 200 byte array.*/
double *array
u_int32 errnum
errnum = DLIasb_arbsin (0,5.0,2.0,100);
.............................................................................. /*Program 100 step (200 byte) sinewave.*/
errnum = DLIasb_arbprog_a (0, 200, *array); ..........................................................................
......................................................................... /*Program 100 step (200 byte) square wave.*/
errnum = DLIasb_arbget (0,SineData(),200);
.................................................................. /*Put ARB 0 memory contents in SineData array.*/
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DLIasb_farbget, DLIasb_farbput
#include <DLIasb.h>
DLIasb_farbget copies the contents of the specified ARB memory, as an array
of floating point numbers, into an array for convenient disk storage.
DLIasb_farbput copies an array of floating point numbers into the specified
ARB memory. Data from one ARB obtained by using DLIasb_farbget may be
put into a different ARB using DLIasb_farbput. Data from any source in the
form of a floating point number array can be used by DLIasb_farbput to
program the ARB output. If successful, the function will return the
DLI_NO_ERROR value (currently a zero). If not, a non-zero integer value will
be returned.
Prototype: u_int32 DLIasb_farbget (int32 Chan, double *dataArray, int32
sizeOfArray);

<errnum> = DLIasb_farbget(channel, *dataArray,
sizeOfArray);
Prototype: u_int32 DLIasb_farbput (int32 channel, double *dataArray, int32
sizeOfArray);

<errnum> = DLAasb_farbput(channel, *dataArray,
sizeOfArray);
WHERE:

chan

=
=
=
=

*dataArray
=

sizeOfArray
=

Series 2040 Test System

0
1
2
3

1st ARB, first board.
2nd ARB, first board.
1st ARB, second board.
2nd ARB, second board
Etc. to four boards per system.
Name of an array of doubles. Must be declared in a DIM
statement. For speed, data transfer stops at the first recycle bit.
The number of elements in the array used to be programmed or
retrieved.
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Data transfer in DLIasb_farbget stops whenever one of the following happens - the
array is full, the recycle bit is reached, or the last location in the ARB memory is
reached. If the recycle bit is reached first, DLIasb_farbget places an end marker in the
array. Data transfer in DLIasb_farbput stops whenever one of the following happens all data in the array is used up, ARB memory is full, or the end marker placed by
DLIasb_farbput is reached. For a data array obtained by any other method than
DLIfarbget, or if the data array is obtained through DLIasb_farbget but was modified
beyond the last data point, the size of the data array should equal the number of data
points to ensure the proper placement of the recycle bit by DLIasb_farbput.

EXAMPLES:

char Array [500];
u_int32 errnum
errnum = DLIasb_arbsin (0,5.0,2.0,500); ................................................... /*Program ARB 0.*/
errnum = DLIasb_farbget (0,Array,500); ......... /*Transfers data from ARB 0 to array DataArray.*/
errnum = DLIasb_farbput (1,Array,500); ... /*Transfer content of DataArray to ARB 1 memory.*/
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XRnn are the External Reference
inputs for the DAs. DAs are
paired and only the first
channel of the pair is listed.
(XR04 is the external ref input
for DA4 and DA5, etc.)

AGND
AGND
AGND
AGND
AGND
AGND
AGND
AGND
AGND
AGND
AGND
AGND
AGND
AGND
AGND
AGND

AGND
STA0
CLK0
PL0
AGND
COUT

AGND
STA1
CLK1
PL2
Series 2040 Test System

TPB1
TPB2
TPB3
TPB4
TPB5
TPB6
TPB7
TPB8
TPB9
TPB10
TPB11
TPB12
TPB13
TPB14
TPB15
TPB16
TPB17
TPB18
TPB19
TPB20
TPB21
TPB22
TPB23
TPB24
TPB25
TPB26
TPB27
TPB28
TPB29
TPB30
TPB31
TPB32
TPB33
TPB34

BPB1
BPB2
BPB3
BPB4
BPB5
BPB6
BPB7
BPB8
BPB9
BPB10
BPB11
BPB12
BPB13
BPB14
BPB15
BPB16
BPB17
BPB18
BPB19
BPB20
BPB21
BPB22
BPB23
BPB24
BPB25
BPB26
BPB27
BPB28
BPB29
BPB30
BPB31
BPB32
BPB33
BPB34

DA0
DA1
DA2
DA3
DA4
DA5
DA6
DA7
DA8
DA9
DA10
DA11
XR4
XR6
XR8
XR10

ARB0
STO0
REF0
PL1

ARB1
STO1
REF1
PL3
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ANALOG SOURCE BOARD
D/A CONVERTERS
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DLIasb_sda
#include <dliasb.h>
The DA converters provide DC voltages for the test system. DA pairs 4 & 5, 6 &
7, 8 & 9, and 10 & 11 have external reference inputs tied to each pair and
brought to the Patchboard in the 2040. A negative value for channels 4
through 11 sets up an external reference for that channel and its
corresponding pair.
Each channel is auto-calibrated via TMUX and against the TDAC in the Selftest
Assembly.
Since the DA converters provide ±16 volts @ 100milliamps, they can be used
as tracking power supplies in low current applications.
If successful, the function will return the DLI_NO_ERROR value (currently a
zero). If not, a non-zero integer value will be returned.
Prototype: u_int32 DLIasb_sda (int channel, double output);

<errnum> = DLIasb_sda(channel, output);
WHERE:

channel

output

=
=
=
=

0
12
24
36

=

+16

Series 2040 Test System

to 11 (ASB set to channel set 0).
to 23 (ASB set to channel set 1).
to 35 (ASB set to channel set 2).
to 47 (ASB set to channel set 3).

to -16 in approximately 2 millivolt steps.
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EXAMPLES:

channel = 14
output = 8.938
u_int32 errnum
errnum = DLIasb_sda (channel, output); ...................................... /*Set DA14 to 8.938 volts.*/
errnum = DLIasb_sda (1, 1.234); ................................................... /*Set DA1 to 1.234 volts.*/
errnum = DLIasb_sda (-4, 1.234); ........................... /*Set DA4 and 5 to external reference and
........................................................................ DA4 to [1.234(external reference)/10 ] volts.*/
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DLIasb_dareset
#include <dliasb.h>
The DLIasb_dareset function resets every D/A converter on all ASB boards in
the Testhead. If successful, the function will return the DLI_NO_ERROR value
(currently a zero). If not, a non-zero integer value will be returned.
Prototype: u_int32 DLIasb_dareset (void);

<errnum> = DLIasb_dareset(void);

Series 2040 Test System
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32 CHANNEL AUXILIARY RELAY
32 CHANNEL AUXILIARY FET
32 CHANNEL POWER RELAY
32 CHANNEL HIGH CURRENT FET

Series 2040 Test System
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High Current Relay

High Current FET

AuxRly

AuxFET

Block Diagrams
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DLIsw_sauxrly
#include <dlisw.h>
AUXRLY’s have both sides of a Form A contact connected to the Patchboard.
They are provided to the user for auxiliary switching. There are 32 switches/
circuit board.
The DLIsw_sauxrly function provides on/off control for the AUXRLY, AUXFET,
HCFET, and HCRLY boards. The AUXRLYs are reed relays used for utility and
digital switching. The AUXFETs are opto-isolated, bi-polar, VMOS, FETS used
for power switching.
NOTE: AUXFETs have 1500pf open circuit capacitance, and are not
useful for digital switching. AUXRLYs can be damaged by the high
inrush currents of capacitive loads.
If successful, the function will return the DLI_NO_ERROR value (currently a
zero). If not, a non-zero integer value will be returned.
Prototype: u_int32 DLIsw_sauxrly (int channel, int state);

<errnum> = DLIsw_sauxrly(channel, state);
WHERE:

channel

state

=
=

0
0

to 31, (1 Auxrly or Auxfet board)
to 63, (2 boards), etc.

=
=

0
1

Turn relay off.
Turn relay on.

EXAMPLES:
Chan = 1
State = 0

u_int32 errnum
errnum = DLIsw_sauxrly (Chan,State); ................................................... /*Turn AuxRly 1 off.*/
errnum = DLIsw_sauxrly (9,1); ............................................................... /*Turn AuxRly 9 on.*/
errnum = DLIsw_sauxrly (24,0); .........................................................../*Turn AuxRly 24 off.*/
Series 2040 Test System

75

LabWindows/CVI

Analog Programming Manual V1.2

DLIsw_auxrlylist
#include <dlisw.h>
The DLIsw_auxrlylist function provides additional on/off control for the
AUXRLY, AUXFET, HCRLY, and HCFET boards. This call operates on a range of
relay channels. It will turn all of the relays included in the list on or off
depending on the “State” parameter. If successful, the function will return the
DLI_NO_ERROR value (currently a zero). If not, a non-zero integer value will
be returned.
Prototype: u_int32 DLIsw_auxrlylist (int firstChannel, int lastChannel, int
state);

<errnum> = DLIsw_auxrlylist(firstChannel, lastChannel,
state);
WHERE:

firstChannel
=
=

0
0

to 31, (1 Auxrly or Auxfet board)
to 63, (2 boards), etc.

=
=

1
1

to 31, (1 Auxrly or Auxfet board)
to 63, (2 Auxrly or Auxfet boards)

=
=

0
1

Turn relay off.
Turn relay on.

lastChannel

state

EXAMPLE:
StartChannel = 0
EndChannel = 10
State = 1
u_int32 errnum
errnum = DLIsw_auxrlylist (StartChannel,EndChannel,State); ......................... /*Turn AuxRly 0
..................................................................................................................... through 10 on.*/
errnum = DLIsw_auxrlylist (2,6,1); ......................................... /*Turn AuxRly 2 through 6 on.*/
errnum = DLIsw_auxrlylist (10,15,0); .................................. /*Turn AuxRly 10 through 15 off.*/
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DLIsw_auxrlyreset
#include <dlisw.h>
The DLIsw_auxrlyreset call provides a way to turn off (open) all of the relays
for the AUXRly, AUXFET, HCRLY, and HCFET boards. This function will open
all of the relays on all of the boards in the Testhead of the Series 2040 Test
System. If successful, the function will return the DLI_NO_ERROR value
(currently a zero). If not, a non-zero integer value will be returned.
Prototype: u_int32 DLIsw_auxrlyreset (void);

<errnum> = DLIsw_auxrlyreset(void);

Series 2040 Test System
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A0
A1
A2
A3
A4
A5
A6
A7
A8
A9
A10
A11
A12
A13
A14
A15
A16
A17
A18
A19
A20
A21
A22
A23
A24
A25
A26
A27
A28
A29
A30
A31
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TPB1
TPB2
TPB3
TPB4
TPB5
TPB6
TPB7
TPB8
TPB9
TPB10
TPB11
TPB12
TPB13
TPB14
TPB15
TPB16
TPB17
TPB18
TPB19
TPB20
TPB21
TPB22
TPB23
TPB24
TPB25
TPB26
TPB27
TPB28
TPB29
TPB30
TPB31
TPB32
TPB33
TPB34

BPB1
BPB2
BPB3
BPB4
BPB5
BPB6
BPB7
BPB8
BPB9
BPB10
BPB11
BPB12
BPB13
BPB14
BPB15
BPB16
BPB17
BPB18
BPB19
BPB20
BPB21
BPB22
BPB23
BPB24
BPB25
BPB26
BPB27
BPB28
BPB29
BPB30
BPB31
BPB32
BPB33
BPB34

A0
A1
A2
A3
A4
A5
A6
A7
A8
A9
A10
A11
A12
A13
A14
A15
A16
A17
A18
A19
A20
A21
A22
A23
A24
A25
A26
A27
A28
A29
A30
A31
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DAC32 Block Diagram
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32 Channel DAC Source Board
The 32 Channel D/A Converter (DAC32) board is a standard 16-bit 2040 card
with TMI. It is designed for applications where versatile low power analog
sources are necessary for the Unit Under Test (UUT). The 32 DAC’s were
designed to provide accurate DC voltages to the UUT. The input registers of
the individual DAC’s can be loaded independently and simultaneously
updated to the output register via a CPU strobe or Trigger Matrix Interface
(TMI) strobes. An external reference may be used for added flexibility.
Features:

•
•
•
•
•

32 Digital to Analog Converters (DAC)
16 bit voltage programming resolution
DAC simultaneous update internal/TMI strobe
Selectable internal/external reference
Relay disconnects on each DAC

External Reference:
DAC Reference inputs determine the full-scale range (FSR) and resolution of
the DAC outputs. The reference (0 to +10 volts) voltage is gained by 1.8
generating an output FSR = 1.8 * Reference (volts). The resolution of the
output is determined by FSR (volts) divided by 2^15.
Trigger Matrix:
DAC Simultaneous update control lines are connected to the TMI outputs.
Trigger matrix can be programmed to route system signals to the DAC update
control line

Series 2040 Test System
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DLIdac32_DAC32
#include <dlidac32.h>
The DLIdac32_DAC32 function connects the output of an individual DAC32
channel to the Patchboard and then programs that channel’s output to the
voltage specified. The DAC channels on each DAC32 board are arranged into
four groups of eight channels (channels 0-7, 8-15, 16-23, 24-31) with each
group connected to either an internal or external reference. The DAC32
boards defaults to using internal references at powerup or with the use of
DLIms_tclear or DLIdac32_DAC32Reset. The DAC32 reference may be
changed using the DLIdac32_DAC32SelRefChan function.
If successful, the function will return the DLI_NO_ERROR value (currently a
zero). If not, a non-zero integer value will be returned.
Prototype: u_int32 DLIdac32_DAC32 (u_int16 channel, double voltage);

<errnum> = DLIdac32_DAC32 (channel, voltage);
WHERE:

channel
=
=
=
=
=

0
32
64
96

DAC32 channel.
to 31 (DAC32 board 0).
to 63 (DAC32 board 1).
to 95 (DAC32 board 2).
to 127 (DAC32 board 3).

+16

DAC output voltage.
to -16 volts.

voltage
=
=

EXAMPLES:
u_int32 errnum;
errnum = DLIdac32_DAC32 (0, 10.0); ............. /* Connects DAC32 channel #0 output to the
.............................................................................. Patchboard and programs it to 10.0 volts */
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DLIdac32_DAC32OutputChan
#include <dlidac32.h>
The DLIdac32_DAC32OutputChan function opens or closes the Patchpanel
disconnect relay for the selected DAC32 channel output.
If successful, the function will return the DLI_NO_ERROR value (currently a
zero). If not, a non-zero integer value will be returned.
Prototype: u_int32 DLIdac32_DAC32OutputChan (u_int16 channel, u_int16
state);

<errnum> = DLIdac32_DAC32OutputChan (channel, state);
WHERE:

channel

state

=
=
=
=
=

0
32
64
96

=
=

0

=

1

DAC32 channel.
to 31 (DAC32 board 0).
to 63 (DAC32 board 1).
to 95 (DAC32 board 2).
to 127 (DAC32 board 3).

DAC32 channel disconnect relay state
Disconnect relay turned off, disconnecting DAC32 channel from
the Patchboard.
Disconnect relay turned on, connecting DAC32 channel to the
Patchboard.

EXAMPLES:
u_int32 errnum;
errnum = DLIdac32_DAC32OutputChan (0, 1); ......... /* Connects DAC32 channel #0 output
................................................................................................................ to the Patchboard */
Series 2040 Test System
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DLIdac32_DAC32ProgChan
#include <dlidac32.h>
The DLIdac32_DAC32ProgChan function pre-programs the DAC data register
of the specified DAC32 channel without changing it’s output voltage. This
function should be used with the DLIdac32_DAC32StrobeChan and
DLIdac32_DAC32OutputChan functions to program the output of the DAC32
channel.
If successful, the function will return the DLI_NO_ERROR value (currently a
zero). If not, a non-zero integer value will be returned.
Prototype: u_int32 DLIdac32_DAC32ProgChan (u_int16 channel, double
voltage);

<errnum> = DLIdac32_DAC32ProgChan (channel, voltage);
WHERE:

channel

=
=
=
=
=

0
32
64
96

DAC32 channel.
to 31 (DAC32 board 0).
to 63 (DAC32 board 1).
to 95 (DAC32 board 2).
to 127 (DAC32 board 3).

+16

Voltage to pre-program the DAC to.
to -16 volts.

voltage

=
=

EXAMPLES:
u_int32 errnum;
errnum = DLIdac32_DAC32ProgChan (0, 10.0); ........... /* Pre-programs DAC32 channel #0 to
............................................. 10.0 volts. The channel’s output voltage remains at its previously
................................................................................ strobed voltage level to the Patchboard */
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DLIdac32_DAC32ResetChan
#include <dlidac32.h>
The DLIdac32_DAC32ResetChan function resets an individual DAC32
channel by opening its output relay and programming the DAC to zero volts.
The DAC reference will remain in the previously programmed state.
If successful, the function will return the DLI_NO_ERROR value (currently a
zero). If not, a non-zero integer value will be returned.
Prototype: u_int32 DLIdac32_DAC32ResetChan (u_int16 channel);

<errnum> = DLIdac32_DAC32ResetChan (channel);
WHERE:

channel

=
=
=
=
=

0
32
64
96

DAC32 channel.
to 31 (DAC32 board 0).
to 63 (DAC32 board 1).
to 95 (DAC32 board 2).
to 127 (DAC32 board 3).

EXAMPLES:
u_int32 errnum;
errnum = DLIdac32_DAC32ResetChan (0); ............................. /* Reset DAC32 channel #0 */
Series 2040 Test System
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DLIdac32_DAC32SelRefChan
#include <dlidac32.h>
The DLIdac32_DAC32SelRefChan function selects either the internal or
external DAC reference for the specified DAC32 channel group. The DAC32
board defaults to internal references at powerup or with the use of
DLIms_tclear or DLIdac32_DAC32Reset.
If successful, the function will return the DLI_NO_ERROR value (currently a
zero). If not, a non-zero integer value will be returned.
NOTE: All DAC channels on each DAC32 board are arranged into four groups
of eight channels with the channels of each group sharing a common internal
or external DAC reference. Selecting a reference for a particular DAC32
channel changes the reference for all eight DAC channels within that group.
Prototype: u_int32 DLIdac32_DAC32SelRefChan (u_int16 channel, u_int16
reference);

<errnum> = DLIdac32_DAC32SelRefChan (channel,
reference);
WHERE:

channel

=
=
=
=
=
=

0
8
16
24
32

reference
=
=
=

86

0
1

The DAC32 channel group to select the DAC reference for.
to 7, 1st channel reference group on DAC32 board 0.
to 15, 2nd channel reference group on DAC32 board 0.
to 23, 3rd channel reference group on DAC32 board 0.
to 31, 4th channel reference group on DAC32 board 0.
to 39, 1st channel reference group on DAC32 board 1, etc, up
to 4 boards per system.

DAC reference to select.
Internal reference.
External reference.
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EXAMPLES:
u_int32 errnum;
errnum = DLIdac32_DAC32SelRefChan (5, 1); ............. /* Programs DAC32 channels 0 to 7 to
................................................................................. use the external DAC reference input */

Series 2040 Test System
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DLIdac32_DAC32StrobeChan
#include <dlidac32.h>
The DLIdac32_DAC32StrobeChan function simultaneously updates a group
of four DAC channels output voltage settings previously latched with
DLIdac32_DAC32ProgChan function. This function should be used with
DLIdac32_DAC32ProgChan and DLIdac32_DAC32OutputChan functions to
program the output of a DAC32 channel.
If successful, the function will return the DLI_NO_ERROR value (currently a
zero). If not, a non-zero integer value will be returned.
NOTE: All DAC channels on each DAC32 board are arranged into eight
groups of four channels with the channels of each group sharing a common
strobe. Strobing one channel in a group causes the output voltage of all four
channels within that group to be updated.
Prototype: u_int32 DLIdac32_DAC32StrobeChan (u_int16 channel);

<errnum> = DLIdac32_DAC32StrobeChan (channel);
WHERE:

channel

=
=
=
=
=
=
=
=
=
=

0
4
8
12
16
20
24
28
32

The DAC32 channel group to strobe.
to 3, 1st channel strobe group on DAC32 board 0.
to 7, 2nd channel strobe group on DAC32 board 0.
to 11, 3rd channel strobe group on DAC32 board 0.
to 15, 4th channel strobe group on DAC32 board 0.
to 19, 5th channel strobe group on DAC32 board 0.
to 23, 6th channel strobe group on DAC32 board 0.
to 27, 7th channel strobe group on DAC32 board 0.
to 31, 8th channel strobe group on DAC32 board 0.
to 39, 1st channel strobe group on DAC32 board 1, etc, up to 4
boards per system.

EXAMPLES:
u_int32 errnum;
errnum = DLIdac32_DAC32StrobeChan (0); ............... /* Updates DAC32 channels 0-3 output
...................................................................... voltages with the last pre-programmed values */
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DLIdac32_DAC32Prog
#include <dlidac32.h>
The DLIdac32_DAC32Prog function pre-programs the DAC data registers of all
the specified DAC32 channels without changing their output voltages.
If successful, the function will return the DLI_NO_ERROR value (currently a
zero). If not, a non-zero integer value will be returned.
Prototype: u_int32 DLIdac32_DAC32Prog (u_int16 *channel, double
*voltage, u_int16 arraySize);

<errnum> = DLIdac32_DAC32Prog (channel, voltage,
arraySize);
WHERE:

channel

=
=
=
=
=

0
32
64
96

Array containing the DAC32 channels to pre-program.
to 31 (DAC32 board 0).
to 63 (DAC32 board 1).
to 95 (DAC32 board 2).
to 127 (DAC32 board 3).

+16

Array containing the voltages to pre-program the DAC registers
to.
to -16 volts.

1

The number of data elements of the channel and voltage arrays
to use. The channel and voltage arrays must be dimensioned
adequately to accommodate at least as many elements as
indicated by this parameter.
to 128.

voltage

=
=

arraySize
=

=

Series 2040 Test System
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EXAMPLES:
u_int32 errnum;
u_int16 channel[] = { 0, 1, 2, 3 };
double voltage[] = { 1.0, 2.0, 3.0, 4.0 };
errnum = DLIdac32_DAC32Prog (channel, voltage, 4); ....................... /* Pre-programs DAC32
.......................................................................... channel 0 to 1.0V, DAC32 channel 1 to 2.0V,
....................................................... DAC32 channel 2 to 3.0V and DAC32 channel 3 to 4.0V.
....................................All channel outputs remain at their previously strobed voltage levels. */
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DLIdac32_DAC32Reset
#include <dlidac32.h>
The DLIdac32_DAC32Reset function resets each of the DAC32 boards in the
Testhead. This function opens all of the DAC32 channel output relays,
programs all of the DACs to zero volts and selects internal DAC references.
If successful, the function will return the DLI_NO_ERROR value (currently a
zero). If not, a non-zero integer value will be returned.
Prototype: u_int32 DLIdac32_DAC32Reset (void);

<errnum> = DLIdac32_DAC32Reset ();

EXAMPLES:
u_int32 errnum;
errnum = DLIdac32_DAC32Reset (); ........................................... /* Reset all DAC32 boards */
Series 2040 Test System
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DLIdac32_DAC32SelRef
#include <dlidac32.h>
The DLIdac32_DAC32SelRef function selects either the internal or external
DAC reference for the specified group of DAC32 channels. The DAC32 board
defaults to internal references at powerup or with the use of DLIms_tclear or
DLIdac32_DAC32Reset.
If successful, the function will return the DLI_NO_ERROR value (currently a
zero). If not, a non-zero integer value will be returned.
NOTE: All DAC channels on each DAC32 board are arranged into four groups
of eight channels with the channels of each group sharing a common internal
or external DAC reference. Selecting a reference for a particular DAC32
channel changes the reference for all eight DAC channels within that group.
Prototype: u_int32 DLIdac32_DAC32SelRef (u_int16 *channel, u_int16
*reference, u_int16 arraySize);

<errnum> = DLIdac32_DAC32SelRef (channel, reference,
arraySize);
WHERE:

channel

=
=
=
=
=
=

0
8
16
24
32

reference
=
=
=

92

0
1

Array containing the DAC32 channels to program the DAC
reference for.
to 7, 1st channel reference group on DAC32 board 0.
to 15, 2nd channel reference group on DAC32 board 0.
to 23, 3rd channel reference group on DAC32 board 0.
to 31, 4th channel reference group on DAC32 board 0.
to 39, 1st channel reference group on DAC32 board 1, etc, up
to 4 boards per system.

Array contains the DAC reference to program the DAC channel
to use.
Internal reference.
External reference.
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arraySize
=

=

1
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The number of data elements of the channel and reference
arrays to use. The channel and reference arrays must be
dimensioned adequately to accommodate at least as many
elements as indicated by this parameter.
to 128.

EXAMPLES:
u_int32 errnum;
u_int16 channel[] = { 0, 8, 16, 24 };
u_int16 reference[] = { 1, 1, 0, 0 };
errnum = DLIdac32_DAC32SelRef (channel, reference, 4); ...................... /* Programs DAC32
.......................................................................... channels 0 to 7 and DAC32 channels 8 to 15
.............................................. to use their external reference input, DAC32 channels 16 to 23
..................................... and DAC32 channels 24 to 31 to use their internal reference input. */
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DLIdac32_DAC32SetOutputEnable
#include <dlidac32.h>
The DLIdac32_DAC32SetOutputEnable function sets the output relay enable
bits for the specified DAC32 channels. The DAC32 output relays states may
be simultaneously updated using the DLIdac32_DAC32StrobeOutput
function.
If successful, the function will return the DLI_NO_ERROR value (currently a
zero). If not, a non-zero integer value will be returned.
Prototype: u_int32 DLIdac32_DAC32SetOutputEnable (u_int16 *channel,
u_int16 arraySize);

<errnum> = DLIdac32_DAC32SetOutputEnable (channel,
arraySize);
WHERE:

channel

=
=
=
=
=

0
32
64
96

Array containing the DAC32 channels to set the output enable
bit for.
to 31 (DAC32 board 0).
to 63 (DAC32 board 1).
to 95 (DAC32 board 2).
to 127 (DAC32 board 3).

1

The number of data elements of the channel array to use. The
channel array must be dimensioned adequately to accommodate
at least as many elements as indicated by this parameter.
to 128.

arraySize
=
=

EXAMPLES:
u_int32 errnum;
u_int16 channel[] = { 0, 1, 2, 3 };
errnum = DLIdac32_DAC32SetOutputEnable (channel, 4); .............. /* Sets the output enables
...................................................................... for channels 0 to 3. The output enable settings
................................................................... for all other DAC32 channels remain the same. */
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DLIdac32_DAC32ResetOutputEnable
#include <dlidac32.h>
The DLIdac32_DAC32SetOutputEnable function resets the output relay
enable bits for the specified DAC32 channels. The DAC32 output relays
states may be simultaneously updated using the
DLIdac32_DAC32StrobeOutput function.
If successful, the function will return the DLI_NO_ERROR value (currently a
zero). If not, a non-zero integer value will be returned.
Prototype: u_int32 DLIdac32_DAC32ResetOutputEnable (u_int16 *channel,
u_int16 arraySize);

<errnum> = DLIdac32_DAC32ResetOutputEnable (channel,
arraySize);
WHERE:

channel

=
=
=
=
=

0
32
64
96

Array containing the DAC32 channels to reset the output enable
bit for.
to 31 (DAC32 board 0).
to 63 (DAC32 board 1).
to 95 (DAC32 board 2).
to 127 (DAC32 board 3).

1

The number of data elements of the channel array to use. The
channel array must be dimensioned adequately to accommodate
at least as many elements as indicated by this parameter.
to 128.

arraySize
=
=

EXAMPLES:
u_int32 errnum;
u_int16 channel[] = { 0, 1, 2, 3 };
errnum = DLIdac32_DAC32ResetOutputEnable (channel, 4); ................... /* Resets the output
.......................................................... enables for channels 0 to 3. The output enable settings
................................................................... for all other DAC32 channels remain the same. */
Series 2040 Test System
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DLIdac32_DAC32SetAllOutputEnable
#include <dlidac32.h>
The DLIdac32_DAC32SetAllOutputEnable function sets all of the output relay
enable bits for all DAC32 channels. The DAC32 output relays states may be
simultaneously updated using the DLIdac32_DAC32StrobeOutput function.
If successful, the function will return the DLI_NO_ERROR value (currently a
zero). If not, a non-zero integer value will be returned.
Prototype: u_int32 DLIdac32_DAC32SetAllOutputEnable (void);

<errnum> = DLIdac32_DAC32SetAllOutputEnable ();

EXAMPLES:
u_int32 errnum;
errnum = DLIdac32_DAC32SetAllOutputEnable (); ................. /* Sets all of the output enables
....................................................................................................... for all DAC32 channels */
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DLIdac32_DAC32ResetAllOutputEnable
#include <dlidac32.h>
The DLIdac32_DAC32ResetAllOutputEnable function resets all of the output
relay enable bits for all DAC32 channels. The DAC32 output relays states may
be simultaneously updated using the DLIdac32_DAC32StrobeOutput
function.
If successful, the function will return the DLI_NO_ERROR value (currently a
zero). If not, a non-zero integer value will be returned.
Prototype: u_int32 DLIdac32_DAC32ResetAllOutputEnable (void);

<errnum> = DLIdac32_DAC32ResetAllOutputEnable ();

EXAMPLES:
u_int32 errnum;
errnum = DLIdac32_DAC32ResetAllOutputEnable (); ...................... /* Resets all of the output
........................................................................................... enables for all DAC32 channels */
Series 2040 Test System
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DLIdac32_DAC32StrobeOutput
#include <dlidac32.h>
The DLIdac32_DAC32StrobeOutput function simultaneously updates all
DAC32 channel output relays based on the output enable bit settings.
If successful, the function will return the DLI_NO_ERROR value (currently a
zero). If not, a non-zero integer value will be returned.
Prototype: u_int32 DLIdac32_DAC32StrobeOutput (void);

<errnum> = DLIdac32_DAC32StrobeOutput ();

EXAMPLES:
u_int32 errnum;
errnum = DLIdac32_DAC32StrobeOutput (); ................. /* Strobes all enabled DAC32 channel
............................................. output relays, connecting any enabled outputs to the Patchboard
............................................... and disconnecting any disabled outputs from the Patchboard. */
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DLIdac32_DAC32SetStrobeEnable
#include <dlidac32.h>
The DLIdac32_DAC32SetStrobeEnable function sets the DAC strobe enable
bits for the specified DAC32 channel groups. The enabled outputs may be
simultaneously updated using the DLIdac32_DAC32Strobe function.
If successful, the function will return the DLI_NO_ERROR value (currently a
zero). If not, a non-zero integer value will be returned.
NOTE: All DAC channels on each DAC32 board are arranged into eight
groups of four channels with the channels of each group sharing a common
strobe. Strobing one channel in a group causes the output voltage of all four
channels within that group to be updated.
Prototype: u_int32 DLIdac32_DAC32SetStrobeEnable (u_int16 *channel,
u_int16 arraySize);

<errnum> = DLIdac32_DAC32SetStrobeEnable (channel,
arraySize);
WHERE:

channel

=
=
=
=
=
=
=
=
=
=

Series 2040 Test System

0
4
8
12
16
20
24
28
32

Array containing the DAC32 channels to set the DAC strobe
enable bits for.
to 3, 1st channel strobe group on DAC32 board 0.
to 7, 2nd channel strobe group on DAC32 board 0.
to 11, 3rd channel strobe group on DAC32 board 0.
to 15, 4th channel strobe group on DAC32 board 0.
to 19, 5th channel strobe group on DAC32 board 0.
to 23, 6th channel strobe group on DAC32 board 0.
to 27, 7th channel strobe group on DAC32 board 0.
to 31, 8th channel strobe group on DAC32 board 0.
to 39, 1st channel strobe group on DAC32 board 1, etc, up to 4
boards per system.
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arraySize
=
=

1

The number of data elements of the channel array to use. The
channel array must be dimensioned adequately to accommodate
at least as many elements as indicated by this parameter.
to 128.

EXAMPLES:
u_int32 errnum;
u_int16 channel[] = { 0, 5, 10, 12 };
errnum = DLIdac32_DAC32SetStrobeEnable (channel, 4); ............... /* Sets the strobe enables
.............................. for DAC32 channels 0-3, channels 4-7, channels 8-11 and channels 12-15.
.......................... The strobe enable settings for all other DAC32 channels remain the same. */
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DLIdac32_DAC32ResetStrobeEnable
#include <dlidac32.h>
The DLIdac32_DAC32ResetStrobeEnable function resets the DAC strobe
enable bits for the specified DAC32 channel groups. The enabled outputs
may be simultaneously updated using the DLIdac32_DAC32Strobe function.
If successful, the function will return the DLI_NO_ERROR value (currently a
zero). If not, a non-zero integer value will be returned.
NOTE: All DAC channels on each DAC32 board are arranged into eight
groups of four channels with the channels of each group sharing a common
strobe. Strobing one channel in a group causes the output voltage of all four
channels within that group to be updated.
Prototype: u_int32 DLIdac32_DAC32ResetStrobeEnable (u_int16 *channel,
u_int16 arraySize);

<errnum> = DLIdac32_DAC32ResetStrobeEnable (channel,
arraySize);
WHERE:

channel

=
=
=
=
=
=
=
=
=
=

Series 2040 Test System

0
4
8
12
16
20
24
28
32

Array containing the DAC32 channels to reset the DAC strobe
enable bits for.
to 3, 1st channel strobe group on DAC32 board 0.
to 7, 2nd channel strobe group on DAC32 board 0.
to 11, 3rd channel strobe group on DAC32 board 0.
to 15, 4th channel strobe group on DAC32 board 0.
to 19, 5th channel strobe group on DAC32 board 0.
to 23, 6th channel strobe group on DAC32 board 0.
to 27, 7th channel strobe group on DAC32 board 0.
to 31, 8th channel strobe group on DAC32 board 0.
to 39, 1st channel strobe group on DAC32 board 1, etc, up to 4
boards per system.
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arraySize
=
=

1

The number of data elements of the channel array to use. The
channel array must be dimensioned adequately to accommodate
at least as many elements as indicated by this parameter.
to 128.

EXAMPLES:
u_int32 errnum;
u_int16 channel[] = { 0, 5, 10, 12 };
errnum = DLIdac32_DAC32ResetStrobeEnable (channel, 4); .................... /* Resets the strobe
................. enables for DAC32 channels 0-3, channels 4-7, channels 8-11 and channels 12-15.
.......................... The strobe enable settings for all other DAC32 channels remain the same. */
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DLIdac32_DAC32SetAllStrobeEnable
#include <dlidac32.h>
The DLIdac32_DAC32SetAllStrobeEnable function sets all of the DAC strobe
enable bits for all DAC32 channels.
If successful, the function will return the DLI_NO_ERROR value (currently a
zero). If not, a non-zero integer value will be returned.
Prototype: u_int32 DLIdac32_DAC32SetAllStrobeEnable (void);

<errnum> = DLIdac32_DAC32SetAllStrobeEnable ();

EXAMPLES:
u_int32 errnum;
errnum = DLIdac32_DAC32SetAllStrobeEnable (); ................... /* Set the strobe enables for all
................................................................................................................. DAC32 channels */
Series 2040 Test System
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DLIdac32_DAC32ResetAllStrobeEnable
#include <dlidac32.h>
The DLIdac32_DAC32ResetAllStrobeEnable function resets all of the DAC
strobe enable bits for all DAC32 channels.
If successful, the function will return the DLI_NO_ERROR value (currently a
zero). If not, a non-zero integer value will be returned.
Prototype: u_int32 DLIdac32_DAC32ResetAllStrobeEnable (void);

<errnum> = DLIdac32_DAC32ResetAllStrobeEnable ();

EXAMPLES:
u_int32 errnum;
errnum = DLIdac32_DAC32ResetAllStrobeEnable (); ................ /* Reset the strobe enables for
............................................................................................................. all DAC32 channels */
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DLIdac32_DAC32Strobe
#include <dlidac32.h>
The DLIdac32_DAC32Strobe function simultaneously updates the previously
latched output voltage settings on all DAC32 channels whose strobe enable
bits are set.
If successful, the function will return the DLI_NO_ERROR value (currently a
zero). If not, a non-zero integer value will be returned.
Prototype: u_int32 DLIdac32_DAC32Strobe (void);

<errnum> = DLIdac32_DAC32Strobe ();

EXAMPLES:
u_int32 errnum;
errnum = DLIdac32_DAC32Strobe (); ......................... /* Strobes all enabled DAC32 channels,
..................................... updating the outputs with the last pre-programmed voltage settings.*/
Series 2040 Test System
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CVI Programming Examples
Example 1 - Programming a single channel
u_int32 errnum;
errnum = DLIdac32_DAC32 (0, 10.0);

/* DAC channel output relay is closed and DAC
channel is programmed to specified voltage */

Example 2 - Programming a single channel - alternate method
u_int32 errnum;
errnum = DLIdac32_DAC32SelRefChan (0, 1);

errnum = DLIdac32_DAC32ProgChan (0, 10.0);
errnum = DLIdac32_DAC32OutputChan (0, 1);
errnum = DLIdac32_DAC32StrobeChan (0);

/* Select external reference */
/* NOTE: All DAC channels are grouped
such that 8 channels share a common
reference, i.e. DACs 0-7, DACs 8-15, etc.
*/
/* Pre-program DAC */
/* Close DAC channel output relay */
/* DAC channel output voltage is updated
with the pre-programmed value */
/* NOTE: All DAC channels are grouped
such that 4 channels share a common DAC
strobe, i.e. DACs 0-3, DACs 4-7, etc. .......
Strobing one Channel in a group causes all
channels in that group to be updated. */

Example 3 - Programming a group of 4 channels controlled by a common
strobe
u_int32 errnum;
errnum = DLIdac32_DAC32SelRefChan (0, 1);

errnum = DLIdac32_DAC32ProgChan (0, 10.0);
errnum = DLIdac32_DAC32ProgChan (1, 5.0);
errnum = DLIdac32_DAC32ProgChan (2, -5.0);
errnum = DLIdac32_DAC32ProgChan (3, -10.0);
errnum = DLIdac32_DAC32OutputChan (0, 1);
errnum = DLIdac32_DAC32OutputChan (1, 1);
errnum = DLIdac32_DAC32OutputChan (2, 1);
errnum = DLIdac32_DAC32OutputChan (3, 1);
errnum = DLIdac32_DAC32StrobeChan (0);
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/* Select external reference */
/* NOTE: All DAC channels are grouped
such that 8 channels share a common
reference, i.e. DACs 0-7,
DACs 8-15, etc. */
/* Pre-program DACs */

/* Close DAC channel output relays */

/* DAC channel output voltages are
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updated with pre-programmed values */
/* NOTE: All DAC channels are grouped
such that 4 channels share a common DAC
strobe, i.e. DACs 0-3, DACs 4-7, etc
Strobing one channel in a group causes all
channels in that group to be updated. */

Example 4 - Programming and simultaneously updating all channels
u_int32 errnum;
errnum = DLIdac32_DAC32Reset ();

/* Reset all DAC32 channels - DACs programmed
to 0V, DAC disconnected from patchpanel, internal
references selected */
errnum = DLIdac32_DAC32SetAllStrobeEnable ();
/* Set all strobe enables */
errnum = DLIdac32_DAC32SetAllOutputEnable ();
/* Set all output enables */
errnum = DLIdac32_DAC32StrobeOutput ();
/* Close all output relays (All DAC
outputs are 0V - set by DAC32Reset) .
*/
errnum = DLIdac32_DAC32ProgChan (0, 10.0);
/* Pre-program individual DAC
channels */
‘
‘
errnum = DLIdac32_DAC32ProgChan (31, 5.0);
errnum = DLIdac32_DAC32Strobe ();
/* Simultaneously update the output
voltage for each DAC channel
pre-programmed by DAC32ProgChan remaining DAC channels still set to
their previously programmed voltages .
*/

Example 5 - Programming multiple channels using arrays
u_int32 errnum;
u_int16 ChanArray[10];
u_int16 DacRefArray[10];
double DacVArray[10];
ChanArray[0] = 0;
DacRefArray[0] = 1;
DacVArray[0] = 2.5;
‘
‘
‘
Series 2040 Test System

/* Array containing the DAC channels to program */
/* Array containing the DAC reference setting for each
corresponding channel in ChanArray */
/* Array containing the DAC voltage for each
corresponding channel in ChanArray */
/* Fill arrays with DAC channel data */
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ChanArray[9] = 72;
DacRefArray[9] = 0;
DacVArray[9] = -16.0;
errnum = DLIdac32_DAC32ClearStrobeEnable ();
errnum = DLIdac32_DAC32ClearOutputEnable ();

/* Clears all strobe enables */
/* Clears all output enables */

errnum = DLIdac32_DAC32SetStrobeEnable (ChanArray, 10);

/* Sets the strobe enable bits
for each channel in ChanArray
*/
errnum = DLIdac32_DAC32SetOutputEnable (ChanArray, 10); /* Sets the output enable bits
for each channel in ChanArray
*/
errnum = DLIdac32_DAC32Prog (ChanArray, DacVArray, 10); /* Pre-program each DAC
channel in ChanArray */
errnum = DLIdac32_DAC32SelRef (ChanArray, DacRefArray, 10); /* Select DAC reference for
each channel in ChanArray*/
/* NOTE: All DAC channels
are grouped such that 8
channels share a common
reference, i.e. DACs 0-7,
DACs 8-15, etc. */
errnum = DLIdac32_DAC32StrobeOutput (); /* Close output relays for each DAC channel in
ChanArray */
errnum = DLIdac32_DAC32Strobe ();
/* Simultaneously update the output voltage for
each DAC channel in ChanArray with the
pre-programmed values */
/* NOTE: All DAC channels are grouped such .
that 4 channels share a common DAC strobe, .
i.e. DACs 0-3, DACs 4-7, etc. Strobing one .....
channel in a group causes all channels in that ..
group to be updated. */
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Digital Input/Output (DIO)
The DIO board supplies 32 channels of tri-state drivers along with 32
receivers. They are drivers for TTL level digital testing.
FEATURES: Four 8-Bit drivers (32 Individually tri-state bits).
Four 8-Bit receivers.
External driver enable input.
External receiver strobe input.
Programmable delay on receiver strobe.
Socketed pull up/down sips and/or series resistors.
Inputs protected with series resistance to voltage clamps.

DLIdio_master
#include <dlidio.h>
The DLIdio_master function determines which DIO (or ADIO) board in the
system is to be in control of all clocking functions. If successful, the function
will return the DLI_NO_ERROR value (currently a zero). If not, a non-zero
integer value will be returned.
Prototype: u_int32 DLIdio_master (int32 boardIndex);

<errnum> = DLIdio_master(boardIndex);
WHERE:

boardIndex
=
=

1
2

Bit set 0 (0 - 31).
Bit set 1 (32 - 63).
Etc. to 8 boards in each system.

EXAMPLES:
u_int32 errnum
errnum = DLIdio_master (1); ................................................ /*Select DIO #1 as the master.*/
errnum = DLIdio_master (2); ................................................ /*Select DIO #2 as the master.*/
Series 2040 Test System
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DLIdio_sdvren
#include <dlidio.h>
The DLIdio_sdvren function specifies which of the 8-Bit drivers are going to
be enabled.
NOTE: All driver outputs are tri-stated on power-up and reset.
If successful, the function will return the DLI_NO_ERROR value (currently a
zero). If not, a non-zero integer value will be returned.
C Declaration: u_int32 DLIdio_sdvren(int ByteIndex, int value);

<errnum> = DLIdio_sdvren(byteIndex, value);
WHERE:

byteIndex

value

=
=
=
=
=

0
1
2
3
4

Byte #0, Bit set 0, bits 0 - 7.
Byte #1, Bit set 0, bits 8 - 15.
Byte #2, Bit set 0, bits 16 - 23.
Byte #3, Bit set 0, bits 24 - 31.
Byte #0, Bit set 1, bits 32 - 39
Etc. to 31.

=
=
=
=

&H00
&H01
&H02
&H03

=

&HFF

All bits disabled (tri-state)
Bit #0 enabled only.
Bit #1 enabled only.
Bit #0 and Bit #1 enabled.
Etc. to $FF.
All bits enabled.

EXAMPLES:
u_int32 errnum
errnum = DLIdio_sdvren (0,&HFF); ...................... /*Enables all bits of byte #0 on board #1.*/
errnum = DLIdio_sdvren (5,&H00); ..................... /*Disables all bits of byte #1 on board #2.*/
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DLIdio_sdvrdat
#include <dlidio.h>
The DLIdio_sdvrdat function is used to set/reset the logic-state of the driver
bits after they have been enabled.
NOTE: DIO outputs do not change until the function DLIdio_dvrclk
is run.
If successful, the function will return the DLI_NO_ERROR value (currently a
zero). If not, a non-zero integer value will be returned.
Prototype: u_int32 DLIdio_sdvrdat (int byteIndex, value);

<errnum> = DLIdio_sdvrdat(byteIndex, value);
WHERE:

byteIndex

value

=
=
=
=
=

0
1
2
3
4

Byte #0, Bit set 0, bits 0 - 7.
Byte #1, Bit set 0, bits 8 - 15.
Byte #2, Bit set 0, bits 16 - 23.
Byte #3, Bit set 0, bits 24 - 31
Byte #0, Bit set 1, bits 32 - 39.
Etc. to 31.

=
=
=
=

&H00
&H01
&H02
&H03

=

&HFF

All bits set to logic-0
Bit #0 set to logic-1 only.
Bit #1 set to logic-1 only
Bit #0 and Bit #1 set to logic-1.
Etc. to $FF.
All bits set to logic-1.

EXAMPLES:
u_int32 errnum
errnum = DLIdio_sdvrdat (0,&HFF); .................. /*Set all bits of byte #0, board #1 to logic 1.*/
errnum = DLIdio_sdvrdat (5,&H0F); ....................................../*Set bits 0 through 3 of byte #1
........................................................................................................ on board #2 to logic 1.*/
Series 2040 Test System
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DLIdio_dvrclk_2
#include <dlidio.h>
The DLIdio_dvrclk_2 function updates all of the output latches on all of the
DIO boards in the system. If successful, the function will return the
DLI_NO_ERROR value (currently a zero). If not, a non-zero integer value will
be returned.
Prototype: u_int32 DLIdio_dvrclk_2 (int32 clkSource, int extClkSourceSlope);

<errnum> = DLIdio_dvrclk_2(clkSource, extClkSourceSlope);
WHERE:

clkSource
=
=

0
1

extClkSourceSlope
=
=

1
-1

Drivers clocked by CPU.
Drivers clocked by External Driver Clock.
Drivers are clocked by a rising edge of the External Driver Clock.
Drivers are clocked by a falling edge of the External Driver
Clock.

EXAMPLES:
u_int32 = errnum
errnum = DLIdio_dvrclk_2 (0,X); .................. /*CPU clocks (updates) all drivers; x is ignored.*/
errnum = DLIdio_dvrclk_2 (1,1); .................................... /*Drivers are clocked by a rising edge
........................................................................................................... of the External Clock.*/
errnum = DLIdio_dvrclk_2 (1,-1); .................................. /*Drivers are clocked by a falling edge
........................................................................................................... of the External Clock.*/
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DLIdio_rstrobe_3
#include <dlidio.h>
The DLIdio_rstrobe_3 function strobes all of the receivers on all DIO boards in
the system. If successful, the function will return the DLI_NO_ERROR value
(currently a zero). If not, a non-zero integer value will be returned.
Prototype: u_int32 DLIdio_rstrobe_3 (int32 mode, double delay, int
extSlope);

<errnum> = DLIdio_rstrobe_3(mode, delay, extSlope);
WHERE:

mode

delay

=
=
=

0
1
2

=

3

=

4

=

0.0

=

4.0

extSlope

=

1

=

-1

Series 2040 Test System

Receivers strobed by CPU.
Receivers strobed by External Clock.
Receivers strobed by a Driver Clock when the Mode parameter
for the DLIdio_dvrclk_2 call is 0.
Receivers strobed automatically during the DLIdio_rcomp_4
function.
Receivers strobed by a signal from the Trigger Matrix.

When a DIO board is designated Master.

to 2.00 microseconds in 0.01 microsecond increments.

When an ADIO board is designated Master.

to 512 microseconds. Valid delay values are 4us, 8us, 16us,
32us, 64us, 128us, 256us, and 512us. Any other value entered
will be rounded up to the next VALID delay value.
Receivers are clocked by a rising edge of the External Receiver
clock.
Receivers are clocked by a falling edge of the External Receiver
clock.

117

LabWindows/CVI

Analog Programming Manual V1.2

EXAMPLES:
u_int32 errnum
errnum = DLIdio_rstrobe_3 (0,0.0,1); .........................../*CPU clocks all receivers (no delay).*/
errnum = DLIdio_rstrobe_3 (1,0.0,1); .................. /*Receive-Data is latched by a rising edge of
................................................................................................. the External Receiver Clock.*/
errnum = DLIdio_rstrobe_3 (1,1.0,-1); .............. /*Receive-Data is latched 1 microsecond after
........................................................................ a falling edge of the External Receiver Clock.*/
errnum = DLIdio_rstrobe_3 (2,2.0,1); ...................... /*Receive-Data is latched 2 microseconds
............................... after the drivers have been clocked by the function DLIdio_dvrclk_2(0).*/
errnum = DLIdio_rstrobe_3 (3,0.0,1); .............................. /*Receive-Data will be automatically
............................................................................. latched by the function DLIdio_rcomp_4.*/
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DLIdio_rcomp_4
#include <dlidio.h>
The DLIdio_rcomp_4 function retrieves the specified received data byte from
the DIO and compares it to expected data.
NOTE: If the function DLIdio_rstrobe_3 has not been run prior to
running DLIdio_rcomp_4, Receive-Data will be automatically
latched by DLIdio_rcomp_4.
If successful, the function will return the DLI_NO_ERROR value (currently a
zero). If not, a non-zero integer value will be returned.
Prototype: u_int32 DLIdio_rcomp_4 (int16 *recvData, int byteIndex, int
expData, int maskData);

<errnum> = DLIdio_rcomp_4(recvData, byteIndex, expData,
maskData);
WHERE:

recvData

=

byteIndex
=
=
=
=
=

expData

=

maskData
=

Series 2040 Test System

The result of an exclusive OR of the Received Data and the
Expected Data. Any bit set “1” indicates an error in the
corresponding received bit.
0
1
2
3
4

Byte #0, Bit set 0, bits 0 - 7
Byte #1, Bit set 0, bits 8 - 15
Byte #2, Bit set 0, bits 16 - 23
Byte #3, Bit set 0, 24 -31
Byte #0, Bit set 1, bits 32 - 39
Etc. to 31.

&H00 to &HFF Compared to the selected Received Data Byte.
&H00 to &HFF Bits set in the Mask byte will force the corresponding
bits in the Returned Data to zero.
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EXAMPLES:
u_int32 errnum
errnum = DLIdio_rcomp_4 (RData,0,0,0); ................./*Retrieve data from byte #0, board #1.
............................................................................................ Do NOT compare to expected.*/
errnum = DLIdio_rcomp_4 (RData,5,&H0F,0); ............ /*Retrieve data from byte #1, board #2
........................................................................................................ and compare to &H0F..*/
errnum = DLIdio_rcomp_4 (RData,3,&H5,&HF0); ...../*Retrieve data from byte #3, board #1,
................................................compare to $05 and mask the upper four bits (upper nibble).*/
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DLIdio_rdata
#include <dlidio.h>
The DLIdio_rdata function retrieves the specified data byte from the DIO
board.
NOTE: If the call DLIdio_rstrobe_3 has not been run prior to
running DLIdio_rdata, Receive-Data will automatically be latched
by DLIdio_rdata.
If successful, the function will return the DLI_NO_ERROR value (currently a
zero). If not, a non-zero integer value will be returned.
Prototype: u_int32 DLIdio_rdata(int16 *value, int byteIndex);

<errnum> = DLIdio_rdata(*value, byteIndex);
WHERE:

*value

=

byteIndex
=
=
=
=
=

The value of the byte received.
0
1
2
3
4

Byte #0, first DIO board.
Byte #1, first DIO board.
Byte #2, first DIO board.
Byte #3, first DIO board.
Byte #0, second DIO board.
Etc. to 31.

EXAMPLES:
u_int32 errnum
errnum = DLIdio_rdata(value,0); ...... /*Retrieve data from byte #0 from the first DIO board.*/
Series 2040 Test System
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DGND
D0
R0
D1
R1
Dnnn = Driver number nnn.
D2
Rnnn = Receiver number nnn.
R2
D3
R3
D4
R4
D5
R5
D6
R6
D7
R7
D8
R8
D9
R9
D10
R10
D11
R11
D12
R12
D13
R13
D14
R14
D15
R15
DGND
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TPB1
TPB2
TPB3
TPB4
TPB5
TPB6
TPB7
TPB8
TPB9
TPB10
TPB11
TPB12
TPB13
TPB14
TPB15
TPB16
TPB17
TPB18
TPB19
TPB20
TPB21
TPB22
TPB23
TPB24
TPB25
TPB26
TPB27
TPB28
TPB29
TPB30
TPB31
TPB32
TPB33
TPB34

BPB1
BPB2
BPB3
BPB4
BPB5
BPB6
BPB7
BPB8
BPB9
BPB10
BPB11
BPB12
BPB13
BPB14
BPB15
BPB16
BPB17
BPB18
BPB19
BPB20
BPB21
BPB22
BPB23
BPB24
BPB25
BPB26
BPB27
BPB28
BPB29
BPB30
BPB31
BPB32
BPB33
BPB34

DCLK
D16
R16
D17
R17
D18
R18
D19
R19
D20
R20
D21
R21
D22
R22
D23
R23
D24
R24
D25
R25
D26
R26
D27
R27
D28
R28
D29
R29
D30
R30
D31
R31
RSTR
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DIGITIZING MEASUREMENT SYSTEM
1 MEGASAMPLES/S DMS
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Digitizing Measurement System (DMS)
MegaSample/S Digitizing Measurement System (MDMS)
The Digitizing Measurement System (DMS) has two 16-bit analog to digital
converter (A/D) channels used for amplitude measurements. The two
channels can operate independently, synchronous, or interleaved. The DMS
can digitize input signals where the frequencies range from DC to 48 kHz (DC
to 500 kHz for the MDMS). There are four modes of operation used by the
functions to acquire the voltage readings. These modes are Continuous
Digitizing, Triggered Burst Digitizing, Triggered Sampling, and Single Reading.
Triggering for the DMS can come from any one of six inputs: Trigger Matrix,
CPU write, MDE, TrigA, Trig1, or Trig2. The sampling rate is programmable
from 0.01 Hz to 96 kHz (10 Hz to 1 MHz on the MDMS) using one of two
Direct Digital Synthesizers (DDS) dedicated to each channel. The A/D
channels can both sample using the same DDS frequency, or can sample
independently using separate DDS output frequencies. The sample rate can
also be based on any one of the trigger inputs.
The DMS is used to measure the pre-conditioned signal outputs (buffering,
ranging, gain, …) of the Relay Multiplexer boards. These outputs are selected
by “group” multiplexers on the DMS and are routed to one of 3 signals called
SigA, Sig1, and Sig2. SigA is used only as a triggering input while Sig1 is
routed to A/D channel #1 and Sig2 is routed to A/D channel #2. Another
input signal to the DMS is Sig3. The source of Sig3 is the Test Multiplexer
(TMUX) and is used for Selftest, calibration, and other internal monitoring of
voltages.
The DMS card also contains circuitry that allows the user to trigger on voltage
waveforms on SigA, Sig1 and Sig2. The output of the programmable triggers is
then routed to the MDE card and to each of the A/D channels. These trigger
outputs are labeled TrigA, Trig1, and Trig2. Both A/D channels can run
synchronously on the same trigger, or independently on separate triggers.
Calibration of the DMS is done with the tester’s Selftest Assembly installed on
the Patchboard receiver. A precision voltage reference (TDAC), located in the
Selftest assembly, is routed through TMUX to Sig3 to calibrate the DMS card
itself. The TDAC is also used to calibrate the Relay Multiplexer’s inputs. Once
the DMS is calibrated, it is used to calibrate the rest of the tester’s voltage
resources.
Series 2040 Test System
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The DMS has four different modes of operation. These modes are set by the
functions and are not set by the programmer. The four modes are:
Continuous Mode - Digitizing using internal sample frequency
In this mode, the DDS is programmed to the desired sample rate and the
system starts sampling the analog input and storing the results in the local
memory. The DMS will continue sampling until the specified number of pretrigger samples have been taken. When a trigger occurs, the system will latch
the memory address (marker) where the trigger occurred and continue to take
the specified number of post-trigger samples and then stop. This gives the
user pre-trigger and post-trigger history.
Triggered burst - Digitizing using internal sample frequency
In this mode, the DDS is programmed to the desired sample rate, the memory
address is set to zero and the system will wait for a trigger to occur. When a
trigger occurs, the A/D will sample the analog input based on the sample rate
of the DDS. After the specified number of samples have been taken, the
system will stop.
Triggered samples - Digitizing using external sample frequency
This mode relies on an external input to trigger each of the samples taken by
the A/D. The DDS is not used in this mode. The trigger mux is set to the
desired input, the sample counter is loaded with the number of samples to
take, the memory address register is set to zero and the system waits until all
of the specified samples have been taken or a timeout occurs.
Single reading - This mode is similar to Mode-3 except a single sample is
taken rather than multiple samples.
The triggering for each of the modes can come from any one of 6 inputs:
Trigger Matrix, CPU write, Measurement Markers (TAMS, TrigA, Trig1 or Trig2).
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DLIms_DAMS
#include <dlims.h>
The DLIms_DAMS function is the same as the DLIms_ams function except it
uses the DMS board. The hardware on the DMS board does not support
measurements of analog ground and Sig3 using the mode mux. Sig = 0 and
Sig = 3 will be supported by routing them through the signal mux for A/D
channel 1 connected to Sig1. The DMS hardware does not directly support
differential measurements between Sig1 and Sig2 (Sig = 4) since the board
does not have a differential amplifier. The DMS hardware has 2 independent
A/D converters, which are connected to Sig1 and Sig2. Mode 4 is supported
by triggering both A/D channels at the same time and returning the calculated
difference between them. The DMS hardware does not have a 1 kHz filter
(*MDMS is equipped with a 1 kHz filter) and does not support RMS or high
speed sampling modes (1, 2, 3, and 4). Mode 1 (1 kHz filter) will cause a 48
kHz filter (*50 kHz filter for the MDMS) to be used. Modes 2 and 4 (RMS
modes) are supported in software by digitizing the signal and calculating the
RMS value. The sampling frequency is set to the max sampling frequency
(DMS: 9600 samples/s, MDMS: 1 MSample/s) unless the sampling duration
would cause the maximum number of samples (2^18 samples) to be
exceeded. In that case, the sampling frequency is the maximum number of
samples divided by the sampling duration. Mode 3 (high-speed sampling) uses
the TAMS signal from the MDE board to trigger a measurement in the same
way the AMS board functions. The difference is that the A/D on the DMS
board has a 2 us sampling time (MDMS: 300 ns), which will affect its accuracy
on high-speed waveforms. If successful, the function will return the
DLI_NO_ERROR value (currently a zero). If not, a non-zero integer value will
be returned.
Prototype: u_int32 DLIms_DAMS (double *reading, int32 signal, int32
filterMode, double timeout, int32 autozero);

<errnum> = DLIms_DAMS(*reading, signal, filterMode,
timeout, autozero);
WHERE

*reading

=

Series 2040 Test System

Returned reading in volts.
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signal

=
=
=
=
=

filterMode
=
=
=
=
=
=
=
=
=
=

timeout

=

Analog Programming Manual V1.2

0
1
2
3
4

System measurement ground.
Sig1 (uses DMS channel 1).
Sig2 (uses DMS channel 2).
Sig3 (uses DMS channel 1).
Sig4 (uses DMS channels 1 & 2).

0
1
2
3
4
5
6
7
8
9

Straight to A/D, no signal processing.
48 KHz filter. (*50KHz filter for the MDMS).
Calculated AC-coupled RMS.
TAMS triggered measurement.
DC-coupled RMS.
TrigA DAC (Selftest only).
Trig1 DAC (Selftest only).
500KHz filter (MDMS only).
Trig2 DAC (Selftest only).
1KHz filter (MDMS only).

-1

Return previously triggered reading.

If in either of the RMS modes (2,4), a negative value sets the total sampling duration in
seconds. Selectable range is 0 (default, 0.5 seconds) to -60 seconds.
=
=

0
>0

Take instantaneous reading.
to 3600. Wait for trigger or timeout in seconds.

Timeout is the time to wait for a measurement to be taken. If in Mode 3, a value of zero
will cause the function to return immediately while leaving the DMS armed to take a
reading on the next TAMS trigger from the MDE board. The reading taken can be
returned by a later call with the timeout set to -1.

autozero

=
=
=
=

-4
-1
0
1

Return reading in raw A/D counts. (Selftest.)
Raw readings, no gain or offset correction.
Normal gain and offset corrections.
Autozero reading.

AutoZero is used to take readings that automatically remove offsets from the measurements. See the explanation under the DLIms_ams call on page 35.

EXAMPLES:
u_int32 errnum
errnum = DLIms_DAMS (reading, 2, 0, 0, 0); .................. /*Take a straight A/D reading on Sig2
.................................... with normal gain and offset readings and return the value in reading.*/
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DLIms_DMSArm
#include <dlims.h>
The DLIms_DMSArm function sets the filter for the selected channel, connects
a trigger source to the selected DMS channel, selects the edge of the trigger
(rising or falling), sets the number of samples to take after the trigger occurs,
starts the channel digitizing, and enables the trigger. The enabling of the
trigger can be delayed by a number of samples, which allows the programmer
to insure that the desired number of pre-trigger samples are taken before a
trigger can occur. When the trigger occurs, the DMS channel will take an
additional number of samples as specified by the DLIms_DMSArm function
and then stop taking samples. If TrigSource = 4, the trigger will occur
immediately.
The filter can be either 48 kHz (*3 filters to choose from for the MDMS) or no
filter. The trigger sources are from the crossover detectors, trigger matrix,
TAMS, or a software trigger. The trigger edge is the rising or falling edge of the
trigger. For the XA, X1, and X2 triggers, the voltage level of the trigger is set by
the DLIms_trig function. Although the DLIms_trig function sets the edge of the
trigger, it does not affect the edge set by the DLIms_DMSArm function. The
edge set by the DLIms_trig function is set on the MDE board. If the sample
clock source setup by DLIms_DMSFreq or DLIms_DMSPeriod is set to
external, then the trigger source becomes the sample clock source and no
longer functions as a trigger. Samples taken by the DMS are returned to the
user by the DLIms_DMSGet function.
If successful, the function will return the DLI_NO_ERROR value (currently a
zero). If not, a non-zero integer value will be returned.
Prototype: u_int32 DLIms_DMSArm (int16 channel, int16 filter, int16 trigger,
int16 edge, int32 sampleCount, int32 delayCount);

<errnum> = DLIms_DMSArm(channel, filter, trigger, edge,
sampleCount, delayCount);

Series 2040 Test System
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WHERE:

channel

filter

trigger

edge

=
=
=
=

1
2
4
5

DMS channel #1.
DMS channel #2.
Synchronous channels #1 & #2.
Interleaved channels #1 & #2.

=
=
=
=

0
1
2
3

No filter.
48KHz filter. (*50KHz for the MDMS).
500KHz filter (*MDMS only).
1KHz filter (*MDMS only).

=
=
=
=
=
=

0
1
2
3
4
5

XA.
X1.
X2.
Trigger Matrix.
Use a software trigger.
Use the measurement marker - TAMS.

=
=

1
-1

Trigger on the rising edge.
Trigger on the falling edge.

1

to the size of the DMS channel memory (262144).

sampleCount
=

SampleCount is the number of samples to take after the trigger occurs. Once the DMS
channel is armed, it is taking samples continuously and storing them in the DMS
channel’s memory. When the memory is full, it discards the oldest sample as it stores
the new sample. Once the trigger occurs, the DMS channel will take an additional
number of samples as specified by sampleCount and stop. The number of pre-trigger
samples kept is the total samples in memory (max of total memory size) minus
sampleCount.

delayCount
=

0

to the size of the DMS channel memory (262144). Delay is the
number of samples to wait before arming the trigger.

EXAMPLES:
u_int32 errnum
errnum = DLIms_DMSArm (1, 1, 4, 1, 100000, 1000); ............................... /*Use channel #2,
....................... use a 48KHz filter, trigger on a rising edge of a software generated (immediate)
.............................................. trigger, wait 1000 samples and start digitizing 100000 samples*/
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DLIms_DMSFreq
#include <dlims.h>
The DLIms_DMSFreq function sets the sample rate and clock source for the
DMS channels. There are two internal clock sources generated by Direct
Digital Synthesis (DDS). A channel can be connected to either of the internal
sources. Both channels can be connected to the same clock source (channel
= 3), which allows the channels to be synchronized together. The channels
can also be connected to an external clock source selected by the
DLIms_DMSArm function using the trigger matrix bus. If successful, the
function will return the DLI_NO_ERROR value (currently a zero). If not, a
non-zero integer value will be returned.
Prototype: u_int32 DLIms_DMSFreq (int16 channel, int16 clockSource,
double frequency);

<errnum> = DLIms_DMSFreq(channel, clockSource,
frequency);
WHERE:

channel

=
=
=

clockSource
=
=
=

frequency
=

1
2
3

DMS channel #1.
DMS channel #2.
DMS channels 1 and 2.
(Use for synchronous, differential, and interleaved
measurements.)

1
2
3

Internal sample clock source 1.
Internal sample clock source 2.
External clock source.

0.2Hz to 98KHz. (*0.2Hz to 1MHz for MDMS)

EXAMPLES:
u_int32 errnum
errnum = DLIms_DMSFreq (2, 2, 50); ........................... /*Take samples at a 50KHz frequency
........................................... on DMS channel #2 using the internal sample clock source #2.*/
Series 2040 Test System
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DLIms_DMSGet
#include <dlims.h>
The DLIms_DMSGet function returns the samples that were taken by a DMS
channel. The samples returned are specified as the number of samples taken
before the trigger and the number of samples taken after the trigger. The
number of samples returned may be smaller than the number of samples
taken by the DMS channel. Calibrated samples (voltages) are returned. If
successful, the function will return the DLI_NO_ERROR value (currently a
zero). If not, a non-zero integer value will be returned.
Prototype: u_int32 DLIms_DMSGet (void *allRdgs, int16 channel, int16
mode, int32 scaleFactor, double timeout, int32 delayCount, int32
sampleCount);

<errnum> = DLIms_DMSGet(*allRdgs, channel, mode,
scaleFactor, timeout, delayCount, sampleCount);
WHERE:

*allRdgs

The Address of the array.

=

allRdgs is the address of the array where the function should store the samples
retrieved from the DMS. The array must be large enough to hold (delayCount +
sampleCount) multiplied by the size in bytes of each sample.

channel

mode

132

=
=
=
=

1
2
4
5

DMS channel #1.
DMS channel #2.
Differential channels (Channel 1 - Channel 2)
Interleaved channels (Channel 1 and Channel 2)

=

-4

=

-1

=
=

0
1

Raw A/D samples. This will store a short for each sample.
(Selftest)
Ideal gain samples. This will store a double for each sample.
(Selftest)
Calibrated samples. This will store a double for each sample.
Calibrated samples multiplied by the Scale factor. This will store
a long for each sample.
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=
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to 1000000

The scaleFactor parameter is value that the samples are scaled by before being
returned in *allRdgs. Scaling is used to create a fixed-point representation of the
samples.

timeout

=

0

to 3600 seconds.

Timeout is the time in seconds to wait for the required number of samples setup by
DLIms_DMSArm to be taken. If the trigger does not occur before the timeout expires,
an error will be returned. If the trigger occurs but the samples are not all taken before
the timeout expires, an error will be returned.

delayCount
=

0

to the size of the DMS channel memory (262144).

delayCount is the number of samples to store in *allRdgs that were taken before the
trigger occurred. If delayCount is greater than the actual number of pre-trigger
samples kept, an error will be returned.

sampleCount
=

0

to the size of the DMS channel memory (262144).

sampleCount is the number of samples to store in *allRdgs that were taken after the
trigger occurred. If sampleCount is greater than the actual number of post-trigger
samples taken, an error will be returned.

EXAMPLES:

double allRdgs[10];
u_int32 errnum
errnum = DLIms_DMSGet (allRdgs, 1, 0, 1, 1.0, 0, 10); .......................... /*Wait 1 second and
............................................................... take 10 calibrated samples with a scale factor of 1.*/
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DLIms_DMSPeriod
#include <dlims.h>
The DLIms_DMSPeriod function sets the sample period and clock source for
the DMS channel. There are two internal clock sources generated by Direct
Digital Synthesis (DDS). A channel can be connected to either of the internal
sources. Both channels can be connected to the same clock source (channel
= 3), which allows the channels to be synchronized together. The channels
can also be connected to an external clock source selected by the
DLIms_DMSArm function using the trigger matrix bus. If successful, the
function will return the DLI_NO_ERROR value (currently a zero). If not, a
non-zero integer value will be returned.
Prototype: u_int32 DLIms_DMSPeriod (int16 channel, int16 clockSource,
double period);

<errnum> = DLIms_DMSPeriod(channel, clockSource,
Period);
WHERE:

channel

=
=
=

1
2
3

DMS channel #1.
DMS channel #2.
DMS channels 1 and 2.
(Use for synchronous, differential, and interleaved
measurements.)

=
=
=

1
2
3

Internal sample clock source 1.
Internal sample clock source 2.
External clock source.

=

10.42uSto 5 seconds.

clockSource

period

period is the period of the sample clock. If the clockSource = 1 or 2, the internal
sample clock is programmed to the value of the period. For an external clock source,
the value of period is used by functions to analyze the sample data.
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EXAMPLES:
u_int32 errnum
errnum = DLIms_DMSPeriod (2, 2, 20.0); ............................... /*Use internal sample clock #2
.....................................................................with a period of 20uS (50KHz) for channel #2.*/
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DLIms_muxsig3
#include <dlims.h>
The DLIms_muxsig3 functional is used to route Sig3 to the SigA, Sig1, or Sig2
signal path. This call can be used to route Sig3 to either Sig1 (Channel 1) or
Sig2 (Channel 2) of the DMS (MDMS) board. If successful, the function will
return the DLI_NO_ERROR value (currently a zero). If not, a non-zero integer
value will be returned.
Prototype: u_int32 DLIms_muxsig3 (int32 signal);

<errnum> = DLIms_muxsig3(signal);
WHERE:

signal

=
=
=

0
1
2

SigA.
Sig1.
Sig2.

EXAMPLE:
u_int32 errnum
errnum = DLIms_muxsig3 (1); .............................................................. /*Route Sig3 to Sig1.*/
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-3db @
16 KHz

-3db @
1600 Hz

-3db @
160 Hz

InstAmp Block Diagram
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DLIms_Inst
#include <dlims.h>
There are 4 differential instrumentation amplifiers in the system. The
differential inputs are brought to the Patchboard. The single ended outputs,
with an associated ground, are also brought to the Patchboard. Each amplifier
has programmable gain and programmable filters and can be readback with
the DLIms_tmux call.
These amplifiers have +200 volt common mode voltage range, and as such,
are useful to read voltages above ground. If successful, the function will return
the DLI_NO_ERROR value (currently a zero). If not, a non-zero integer value
will be returned.
Prototype: u_int32 DLIms_Inst(int32 Chan, int32 Gain, int32 Filter);

<errnum> = DLIms_inst(channel, gain, filter);
WHERE:

channel
gain

filter

=

0

to 3.

=
=
=

0
1
2

1.
10.
100.

=
=
=
=

0
1
2
3

No filter.
16000 Hertz, -3db (-20db/decade).
1600 Hertz, -3db (-20db/decade).
160 Hertz, -3db (-20db/decade).

EXAMPLES:
Chan = 3
Gain = 0
Filter = 1

u_int32 errnum
errnum = DLIms_inst (Chan,Gain,Filter); .................................... /*Amplifier 3 set to Gain = 1
........................................................................................................ with a 16,000 Hz filter.*/
errnum = DLIms_inst (0,0,0); ............................ /* Amplifier 0 set to Gain = 1 with no filter.*/
errnum = DLIms_inst (2,1,3); .................... /*Amplifier 2 set to Gain = 10 with 160 Hz filter.*/
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INST AMP #0 + Input
INST AMP #0 - Input
INST AMP #1 + Input
INST AMP #1 - Input
INST AMP #2 + Input
INST AMP #2 - Input
INST AMP #3 + Input
INST AMP #3 - Input

ID01
ID04
ID10
ID40
IDGD

DGND
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TPB1
TPB2
TPB3
TPB4
TPB5
TPB6
TPB7
TPB8
TPB9
TPB10
TPB11
TPB12
TPB13
TPB14
TPB15
TPB16
TPB17
TPB18
TPB19
TPB20
TPB21
TPB22
TPB23
TPB24
TPB25
TPB26
TPB27
TPB28
TPB29
TPB30
TPB31
TPB32
TPB33
TPB34

BPB1
BPB2
BPB3
BPB4
BPB5
BPB6
BPB7
BPB8
BPB9
BPB10
BPB11
BPB12
BPB13
BPB14
BPB15
BPB16
BPB17
BPB18
BPB19
BPB20
BPB21
BPB22
BPB23
BPB24
BPB25
BPB26
BPB27
BPB28
BPB29
BPB30
BPB31
BPB32
BPB33
BPB34

INST AMP #0 Output
INST AMP #0 AGND
INST AMP #1 Output
INST AMP #1 AGND
INST AMP #2 Output
INST AMP #2 AGND
INST AMP #3 Output
INST AMP #3 AGND

ID02
ID08
ID20
ID80
AGND

DGND
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DLIms_Inst
#include <dlims.h>
There are 4 differential isolation amplifiers in the system. The differential
inputs are brought to the Patchboard. The single ended outputs, with an
associated ground, are also brought to the Patchboard. Each amplifier has
programmable gain and programmable filters and can be readback with the
DLIms_tmux call.
These amplifiers have +500 volt common mode voltage range, and as such,
are useful to read voltages above ground. If successful, the function will return
the DLI_NO_ERROR value (currently a zero). If not, a non-zero integer value
will be returned.
Prototype: u_int32 DLIms_Inst (int32 channel, int32 gain, int32 filter);

<errnum> = DLIms_inst(channel, gain, filter);
WHERE:

chan
gain

filter

=

0

to 3.

=
=
=

0
1
2

1.
10.
100.

=
=
=
=

0
1
2
3

No filter.
16000 Hertz, -3db (-20db/decade).
1600 Hertz, -3db (-20db/decade).
160 Hertz, -3db (-20db/decade)

EXAMPLES:
u_int32 errnum
errnum = DLIms_inst(1,2,0); ......................... /*Amplifier 1 set to Gain = 100 with no filter.*/
errnum = DLIms_inst(2,1,3); ..................... /*Amplifier 2 set to Gain = 10 with 160 Hz filter.*/
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ISO AMP #0 + Input
ISO AMP #0 - Input
ISO AMP #1 + Input
ISO AMP #1 - Input
ISO AMP #2 + Input
ISO AMP #2 - Input
ISO AMP #3 + Input
ISO AMP #3 - Input

ID01
ID04
ID10
ID40
IDGD

DGND
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TPB1
TPB2
TPB3
TPB4
TPB5
TPB6
TPB7
TPB8
TPB9
TPB10
TPB11
TPB12
TPB13
TPB14
TPB15
TPB16
TPB17
TPB18
TPB19
TPB20
TPB21
TPB22
TPB23
TPB24
TPB25
TPB26
TPB27
TPB28
TPB29
TPB30
TPB31
TPB32
TPB33
TPB34

BPB1
BPB2
BPB3
BPB4
BPB5
BPB6
BPB7
BPB8
BPB9
BPB10
BPB11
BPB12
BPB13
BPB14
BPB15
BPB16
BPB17
BPB18
BPB19
BPB20
BPB21
BPB22
BPB23
BPB24
BPB25
BPB26
BPB27
BPB28
BPB29
BPB30
BPB31
BPB32
BPB33
BPB34

ISO AMP #0 Output
ISO AMP #0 AGND
ISO AMP #1 Output
ISO AMP #1 AGND
ISO AMP #2 Output
ISO AMP #2 AGND
ISO AMP #3 Output
ISO AMP #3 AGND

ID02
ID08
ID20
ID80
AGND

DGND

Series 2040 Test System

Analog Programming Manual V1.2

LabWindows/CVI

MATRIX RELAY
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Matrix Relay Board (MRLY)
The Digalog Systems Matrix Relay board contains 256 relays organized in a 64
channel x 4 bus matrix . Up to 16 Matrix Relay boards may be placed into the
Testhead at a time. The Matrix Relay boards may be operated in any one of
five possible modes set by the DLIsw_ModMRly function. Mode 0 is the most
flexible mode of the Matrix Relay board. It allows an any channel to be
connected to any bus connection. A break before make feature is included,
and can be enabled or disabled by software control (Mode 1). The duration of
the break is programmable. Mode 2 emulates the Digalog Relay Multiplexer
assembly. Mode 3 allows a bus to be connected to one channel only and
Mode 4 allows a channel to be connected to one bus only.
The relays used on this board are instrument grade reed relays. They can be
individually switched on or off using the DLIsw_mrly function. The power on
and reset state of all relays is open, with the break before make feature
disabled.
One slot of the Digalog analog Testhead has 68 connections to the Patchboard
receiver. Of the 68, 64 of these connections are used for one side of the
matrix ( see the Matrix Relay block diagram). The remaining four receiver
connections are used for the other side of the matrix. This allows the user to
connect any number of 64 points to any of four “buses”. This also means that
any of the 64 points can be connected to any other of the remaining 63.
Circuitry on the Matrix Relay board will insure break before make operation
of the relays. This feature is software controlled and may be enabled / disabled
with the DLIsw_ModMRly function.
A typical application of this board is to replace the auxiliary relay board when
switching to a common bus is desired. The Matrix Relay board allows the user
a higher relay density per analog Testhead slot used. Such an application might
be in pulling up (or down) high voltage UUT inputs (or outputs). Another
application for this board might be a multiplexer for external equipment used
in highly specialized applications.
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DLIsw_modmrly
#include <dlisw.h>
The DLIsw_modmrly function changes the mode of operation of the specified
Matrix Relay board. Board is used to select which board in the system to set
the mode on. Mode is used to select the various ways in which the MRLY
assembly can operate. OpenTime is the amount of time, in milliseconds, that
the relays will remain off when the state of the relays is changed. If successful,
the function will return the DLI_NO_ERROR value (currently a zero). If not, a
non-zero integer value will be returned.
Prototype: u_int32 DLIsw_modmrly (int32 boardIndex, int32 mode, int32
openTime);

<errnum> = DLIsw_modmrly(boardIndex, mode, openTime);
WHERE:

boardIndex
=
=

0
1

Selects the board with channels 0-63
Selects the board with channels 64-127, etc.

mode

=
0
The mode is returned to normal.
Any relay can be turned on or off at will and the break before make feature is disabled.
All relays on the selected board are turned off during this mode set call.
=
1
The break before make feature is enabled. The
duration of the break is set by the third parameter of
this call.
=
2
This mode makes the Matrix Relay assembly
emulate the switching of the relays on the Relay
Multiplexer assembly.
The emulation divides the Matrix Relay board into four groups of sixteen channels
each (ex. Channels 0-15, 16-31, 32-47, 48-63). Channels 48-63 are not accessible.
When one relay in a group is turned on all other relays in the group are turned off.
After this call is run the selected board will have Channel #0 connected to Bus #1,
Channel #16 connected to Bus #2, and Channel #32 connected to Bus #3.

openTime
=
=

148

0-10
>10

The relays will break for 10 milliseconds.
to 500. The relays will break for the requested amount of time,
up to 500 milliseconds.
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EXAMPLES:

u_int32 errnum
errnum = DLIsw_modmrly (1,1,70); ........................... /*Sets the break before make feature to
.................................................................. 70 milliseconds on board #1 (channels 64-127).*/
errnum = DLIsw_modmrly (0,3,0); ............................ /*Sets one channel per bus on board #0
............................................................................................................... (channels 0 to 63).*/
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DLIsw_smrly
#include <dlisw.h>
The DLIsw_smrly function is used to open (close), i.e., change State, of a
Channel from (to) a Bus. Channel is one of the 64 inputs from the Testhead
Patchboard receiver. Bus is one of 4 buses on a board or the Patchboard
receiver. The channel set used is determined by the board number. State
describes the desired condition of the relay selected by the channel and bus
parameters. If successful, the function will return the DLI_NO_ERROR value
(currently a zero). If not, a non-zero integer value will be returned.
Prototype: u_int32 DLIsw_smrly (int channel, int bus, int state);

<errnum> = DLIsw_smrly(channel. bus, state);
WHERE:

channel

bus

state

=
=
=
=
=

0-63
64
128
192
-1

Matrix Relay with channel set 0.
to 127 Matrix Relay with channel set 1.
to 191 Matrix Relay with channel set 2.
to 255 Matrix Relay with channel set 3.
All relays are opened, mode is set to 0.

=

0

=

1-4

All 4 buses will be connected (disconnected) to the channel
number selected by the previous parameter.
A relay will connect (disconnect) the channel selected by the
previous parameter to the selected bus number.

=
=

0
1

EXAMPLES:

The relay is opened.
The relay is closed.

Channel = 10
Bus = 2
State = 1

u_int32 errnum
errnum = DLIsw_smrly (Channel,Bus,State); ....................... /*Connects channel 10 to bus 2.*/
errnum = DLIsw_smrly(0,0,1); ...................................... /*Connects channel 0 to all 4 buses.*/
errnum = DLIsw_smrly(2,3,1); ............................................. /*Connects channel 2 to bus 3.*/
errnum = DLIsw_smrly(2,3,0); ..................................... /*Disconnects channel 2 from bus 3.*/
errnum = DLIsw_smrly(25,2,0); .................................. /*Disconnects channel 25 from bus 0.*/
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DLIsw_mrlystrobe
#include <dlisw.h>
The DLIsw_mrlystrobe function is used to download the relay image on the
selected Matrix Relay (Mrly) board to its relay drivers. The relay image is
changed when using the DLIsw_mrlyset function. This function may only be
used with Mrly boards configured for Mode 0 or Mode 1. An error message
will be returned if the selected Mrly board is not programmed to operate in a
valid mode. If successful, the function will return the DLI_NO_ERROR value
(currently a zero). If not, a non-zero integer value will be returned.
Prototype: u_int32 DLIsw_mrlystrobe (int16 boardIndex);

<errnum> = DLIsw_mrlystrobe(boardIndex);
WHERE:

boardIndex
=
=
=
=

0
1
2
3

Selects the board with channels 0 - 63.
Selects the board with channels 64 - 127.
Selects the board with channels 128 - 191.
Selects the board with channels 192 - 255.
Etc. to 16 boards.

EXAMPLES:
u_int32 errnum
errnum = DLIsw_mrlystrobe(0); ...................... /*Strobe Mrly board 0, connecting/disconnecting
................................................................... Mrly channels 0 to 63 per the relay image settings
..................................................................................... set by the DLIsw_mrlyset functions.*/
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DLIsw_mrlyset
#include <dlisw.h>
The DLIsw_mrlyset function is used to set or reset a particular relay in the
relay image stored on the selected Matrix Relay (Mrly) board. This function
does not change the current Mrly board relay driver settings. The relay drivers
are updated with the DLIsw_mrlystrobe function. This function may only be
used with Mrly boards configured for Mode 0 or Mode 1. An error message
will be returned if the selected Mrly board is not programmed to operate in a
valid mode. If successful, the function will return the DLI_NO_ERROR value
(currently a zero). If not, a non-zero integer value will be returned.
Prototype: u_int32 DLIsw_mrlyset (int16 channel, int16 bus, int16 state);

<errnum> = DLIsw_mrlyset(channel, bus, state)
WHERE:

channel

bus

state

=
=
=
=

0
64
128
192

to 63 Matrix Relay board with channel set 0.
to 127 Matrix Relay board with channel set 1.
to 191 Matrix Relay board with channel set 2.
to 255 Matrix Relay board with channel set 3.
Etc. to channel set 16.

=

0

=

1-4

Sets (resets) the selected channel’s relay image bits for all four
buses.
Sets (resets) the selected channel’s relay image for the selected
bus.

=
=

0
1

Reset a relay image bit (opened position).
Set a relay image bit (closed position).

EXAMPLES:
u_int32 errnum
errnum = DLIsw_mrlyset (0, 0, 1); ...................... /*Set channel 0 image bits so that Channel 0
................................. will be connected to all four buses on the next DLIsw_mrlystrobe call.*/
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DLIsw_mrlyswitchall
#include <dlisw.h>
The DLIsw_mrlyswitchall function is used to either connect or disconnect all
of the relays to the selected bus on a particular Matrix Relay (Mrly) board. This
function can only be used with Mrly boards configured for Mode 0 or Mode
1. An error message will be returned if the selected Mrly board is not
programmed to operate in a valid mode. If successful, the function will return
the DLI_NO_ERROR value (currently a zero). If not, a non-zero integer value
will be returned.
Prototype: u_int32 DLIsw_mrlyswitchall (int16 boardIndex, int16 bus, int16
state);

<errnum> = DLIsw_mrlyswitchall(boardIndex, bus, state);
WHERE:

boardIndex

bus

state

=
=
=
=

0
1
2
3

Selects the board with channels 0 - 63.
Selects the board with channels 64 - 127.
Selects the board with channels 128 - 191.
Selects the board with channels 192 - 255.
Etc. to 16 boards.

=
=

0
1

Connects/disconnects all relays to all 4 buses.
to 4. Connects/disconnects all relays to the selected bus.

=
=

0
1

Opens a relay.
Closes a relay.

EXAMPLES:
u_int32 errnum
errnum = DLIsw_mrlyswitchall (0, 1, 1); ............... /*Connects all relays on Board 0 to Bus 1.*/
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DLIsw_mrlyreset
#include <dlisw.h>
The DLIsw_mrlyreset function allows the programmer to open all relays from
all buses on all Matrix Relay boards in the system. The Matrix Relay boards
remain in the mode last set by the DLIsw_modmrly function. The operator
should use the DLIsw_modmrly function to set the mode to what is required
for his application. If successful, the function will return the DLI_NO_ERROR
value (currently a zero). If not, a non-zero integer value will be returned.
Prototype: u_int32 DLIsw_mrlyreset (void);

<errnum> = DLIsw_mrlyreset(void);
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Xnnn = Matrix Relay Channel nnn
Bn-m = Matrix Relay Bus n, Board m.
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X0
X2
X4
X6
X8
X10
X12
X14
X16
X18
X20
X22
X24
X26
X28
X30
X32
X34
X36
X38
X40
X42
X44
X46
X48
X50
X52
X54
X56
X58
X60
X62
B10
B30

TPB1
TPB2
TPB3
TPB4
TPB5
TPB6
TPB7
TPB8
TPB9
TPB10
TPB11
TPB12
TPB13
TPB14
TPB15
TPB16
TPB17
TPB18
TPB19
TPB20
TPB21
TPB22
TPB23
TPB24
TPB25
TPB26
TPB27
TPB28
TPB29
TPB30
TPB31
TPB32
TPB33
TPB34

BPB1
BPB2
BPB3
BPB4
BPB5
BPB6
BPB7
BPB8
BPB9
BPB10
BPB11
BPB12
BPB13
BPB14
BPB15
BPB16
BPB17
BPB18
BPB19
BPB20
BPB21
BPB22
BPB23
BPB24
BPB25
BPB26
BPB27
BPB28
BPB29
BPB30
BPB31
BPB32
BPB33
BPB34

X1
X3
X5
X7
X9
X11
X13
X15
X17
X19
X21
X23
X25
X27
X29
X31
X33
X35
X37
X39
X41
X43
X45
X47
X49
X51
X53
X55
X57
X59
X61
X63
B20
B40
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MEASUREMENT DISPLAY ELECTRONICS
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Diagram
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Measurement Display Electronics (MDE)
The Measurement Display Electronics (MDE) is integrated into the
measurement system to provide waveform measurement capability. The MDE
provides a “picture” of the waveforms to be measured, and allows the test
engineer to position measurement marks and delays.
The MDE is an alternate trace oscilloscope which is triggered by TrigA and
displays Sig1 on Trace1 and Sig2 on Trace2. The “Z” axis is modulated with
intensified Trig1 and Trig2 marks (DLIms_trig function), and a voltage
measurement mark (DLIms_mark function). The “Z” axis is also modulated
from the start of each trace with trigger inhibiting, intensified analog delay
bands: Delay1 on Trace1 inhibits Trig1 and Delay2 on Trace2 inhibits Trig2.
Both are positioned by the DLIms_delay function. The sweep on each trace is
set by the DLIms_sweep function in seconds for total sweep time. The vertical
amplitude is set on each trace with the DLIms_vert function. Finally, the
DLIms_t2del function sets the trigger mode for Trace2.

DLIms_trig
#include <dlims.h>
The DLIms_trig function is used to place a trigger point on SigA (TrigA), Sig1
(Trig1), or Sig2 (Trig2). The voltage level of the trigger is determined by the
Level parameter, and the placement on the rising or falling edge of the signal
at that level is determined by the Slope parameter. Thus, a trigger can be
placed on an incoming signal at the first occurrence of the voltage level on
either a rising or falling edge.
If the signal has more than one rising or falling edge at the specified voltage
level, the DLIms_delay function can be used to delay the placement of the
trigger until the second or third occurrence of the voltage level on the the
selected slope. If successful, the function will return the DLI_NO_ERROR
value (currently a zero). If not, a non-zero integer value will be returned.
Prototype: u_int32 DLIms_trig (int32 signal, double level, int32 slope, int32
filter);

<errnum> = DLIms_trig(signal, level, slope, filter);
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WHERE:

signal

level

=
=
=

0
1
2

SigA (Creating TrigA).
Sig1 (Creating Trig1, displayed on Trace1).
Sig2 (Creating Trig2, displayed on Trace2).

=

2.000

to -2.000 in steps of .001. The actual trigger voltage is related to
the DLIms_mux function Range parameter.

LEVEL
1.000
1.000
2.000

slope

filter

MUX RANGE
200
20
2

ACTUAL TRIGGER VOLTAGE
100 Volts
10 Volts
2 Volts

=
=

1
-1

Trigger on rising edge of signal.
Trigger on falling edge of signal.

=
=
=
=

0
1
2
3

5 Megahertz, single break.
3 Megahertz, single break.
370 Kilohertz, single break.
38 Kilohertz, single break.

EXAMPLES:
Signal = 1
Level = 1.2
Slope = -1
Filter = 2

u_int32 errnum
errnum = DLIms_trig (Signal, Level, Slope, Filter); ........................ /*Mux Function Range = 20,
................................ trigger on the falling edge of Sig1 at 1.2 volts with a 370 Kilohertz filter.*/
errnum = DLIms_trig (0, 0, 1, 0); ........................ /*Mux Function Range = 20, trigger on rising
................................................................... edge of SigA at 0 volts with a 5 Megahertz filter.*/
errnum = DLIms_trig (2, 1.5, -1, 3); ............... /*Mux Function Range = 2, trigger on the falling
................................................................. edge of Sig2 at 1.5 volts with a 38 Kilohertz filter.*/
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DLIms_sweep
#include <dlims.h>
The DLIms_sweep function sets the sweep time on Trace1 and Trace2. If
successful, the function will return the DLI_NO_ERROR value (currently a
zero). If not, a non-zero integer value will be returned.
Prototype: u_int32 DLIms_sweep (int32 signal, double sweepTime);

<errnum>= DLIms_sweep(signal, sweepTime);
WHERE:

signal

=
=

sweepTime
=
=
=
=
=
=
=
=
=
=
=
=
=
=
=
=
=
=
=

1
2

For Trace1 (upper).
For Trace2 (lower).

.5
.2
.1
.05
.02
.01
.005
.002
.001
.0005
.0002
.0001
.00005
.00002
.00001
.000005
.000002
.000001
.0000005

Seconds full sweep.
Seconds full sweep.
Seconds full sweep.
Seconds full sweep.
Seconds full sweep.
Seconds full sweep.
Seconds full sweep.
Seconds full sweep.
Seconds full sweep.
Seconds full sweep.
Seconds full sweep.
Seconds full sweep.
Seconds full sweep.
Seconds full sweep.
Seconds full sweep.
Seconds full sweep.
Seconds full sweep.
Seconds full sweep.
Seconds full sweep. (500 nanoseconds)

EXAMPLES:
u_int32 errnum
errnum = DLIms_sweep(1,.005); ................................ /*Set Trace1 sweep to 5 milliseconds.*/
errnum = DLIms_sweep(2, .000005); ...................... /*Set Trace2 sweep to 5 microseconds.*/
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DLIms_delay
#include <dlims.h>
The DLIms_delay function sets the length of an intensified region from the
beginning of each trace which inhibits the triggers. Delay1 inhibits Trig1 on
Trace1 and Delay2 inhibits Trig2 on Trace2. If successful, the function will
return the DLI_NO_ERROR value (currently a zero). If not, a non-zero integer
value will be returned.
Prototype: u_int32 DLIms_delay (int32 signal, double delay);

<errnum> = DLIms_delay(signal, delay);
WHERE:

signal

delay

=
=

1
2

for Trace1. (upper)
for Trace2. (lower)

=
time.

.05

to .95 Dimensionless number as a fraction of the total sweep

EXAMPLES:
Signal = 1
Delay = .3

u_int32 errnum
errnum = DLIms_delay (Signal,Delay); ...................................... /*Set Delay to .3 on Trace 1.*/
errnum = DLIms_delay (1,.5); ....................................... /*Set Delay to .5 on Trace1.(Center)*/
errnum = DLIms_delay (2,.75); ............................................... /*Set Delay to .75 on Trace2.*/
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DLIms_mark
#include <dlims.h>
The DLIms_mark function places a flashing voltage measurement mark on
Trace1 or Trace2. A DLIms_ams function, with an appropriate timeout value,
samples the waveform at the flashing mark and returns a voltage reading. If
successful, the function will return the DLI_NO_ERROR value (currently a
zero). If not, a non-zero integer value will be returned.
Prototype: u_int32 DLIms_mark (int32 signal, double position);

<errnum> = DLIms_mark(signal, position);
WHERE:

signal

=
=

position

=

1
2

for Trace1. (upper)
for Trace2. (lower)

.05

to .95 Dimensionless number as a fraction of the total sweep.

EXAMPLES:
u_int32 errnum
errnum = DLIms_mark (1,0.5); ................. /*Set measurement mark at .5 on Trace1.(Center)*/
errnum = DLIms_mark (2,0.75); ......................................... /*Set volt mark at .75 on Trace2.*/
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DLIms_t2del
#include <dlims.h>
The DLIms_t2del function programs the start of Sweep2 on Trace2. Mode 2
allows Trace2 to start after a digital count of events on the selected source.
This count delay is generally more stable for long delays than the Mode 1
analog delay. If successful, the function will return the DLI_NO_ERROR value
(currently a zero). If not, a non-zero integer value will be returned.
Prototype: u_int32 DLIms_t2del (int32 mode, int32 count, int32 source);

<errnum> = DLIms_t2del(mode, count, source);
WHERE:

mode

count
source

=
=
=

0
1
2

=

3

Start Sweep2 at end of delay on Trace1.
Start Sweep2 on Trig1.
Start Sweep2 after countdown of Source.
(Count = 65535 maximum.)
Disable Sweep2. (single-trace oscilloscope)

=

0

to 65535. Number of counts for Mode 2.

=
=
=

0
1
2

TrigA. (DLIms_trig function required).
Trig1. (DLIms_trig function required).
Trig2. (DLIms_trig function required).

Source is used in Mode 2 only. Only counts occurring during Sweep1 time will be
honored; if the count programmed is too great to meet this requirement, Trace2 will
not occur. DLIms_tcount cannot be used if Mode 2 is used. The event counter is used
in both calls.

EXAMPLES:
u_int32 errnum
errnum = DLIms_t2del(1,0,0); ........................................................... /*Start Trace2 at Trig1.*/
errnum = DLIms_t2del(0,0,0); ............................................. /*Start Trace2 at end of Delay1.*/
errnum = DLIms_t2del(3,0,0); ................................................................... /*Disable Trace2.*/
errnum = DLIms_t2del(2,10,1); ........... /*Start Trace2 at the tenth Trig1 presented on Trace1.*/
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DLIms_vert
#include <dlims.h>
The DLIms_vert function sets the size of the display routed to Sig1, displayed
on Trace1, and Sig2, displayed on Trace2. The size of the display does not
effect the measurement of the signal. If successful, the function will return the
DLI_NO_ERROR value (currently a zero). If not, a non-zero integer value will
be returned.
Prototype: u_int32 DLIms_vert(int32 signal, int32 range, int32 coupling);

<errnum> = DLIms_vert(signal, range, coupling);
WHERE:

signal

=
=

1
2

Set Range of Sig1 on Trace1.
Set Range of Sig2 on Trace2.
- Relay Multiplexer Voltage Range 200
20
2.0
0.2
volts

range

=
=
=
=

1
2
5
10

10
20
50
100

1
2
5
10

0.1
0.2
0.5
1.0

0.01
0.02
0.05
0.10

volts/division
volts/division.
volts/division.
volts/division.

The Range parameter is related to the Mux Range parameter as shown above. Proper
oscilloscope setup is essential, see Oscilloscope Setup Section in the Installation
Manual.

coupling

=
=

Series 2040 Test System
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DC coupled amplifier.
AC coupled amplifier.
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EXAMPLES:

signal = 2
range = 2
coupling = 0
u_int32 errnum
errnum = DLIms_vert (signal,range,coupling); .................. /*Trace 2 set to 2 Volts/division, DC.
.................................................................................... (If Mux Function is on 20 volt range).*/
errnum = DLIms_vert (1,10,0); .............................................. /*Trace1 set to 10 Volts/division,
............................................................................ DC. (If Mux Function is on 20 volt range).*/
errnum = DLIms_vert (2,2,1); ........................................... /*Trace2 set to 2 Volts/division, AC.
.................................................................................... (If Mux Function is on 20 volt range).*/
errnum = DLIms_vert (2,2,1); ......................................... /*Trace2 set to 20 Volts/division, AC.
.................................................................................. (If Mux Function is on 200 volt range).*/
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Multi-Form Relay Block Diagram

(Single channel shown)
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Multi-Form Relay Board
•
•
•
•

22 Channels per board
1 Form C Switching
Parallel Switching
Break Before Make Operation

The Multi-Form Relay board provides 22 channels of digital and utility
switching capabilities. Each channel consists of two 1 Form A reed relays tied
together at one end. The untied relay contacts, as well as the common line
between the two relays, are connected directly to the Testhead Patchboard.
Each relay is independently controlled, providing maximum flexibility in
contact arrangements. The board was designed so that each relay pair always
breaks any existing connections before making any new connections, thus
providing the ability to emulate break before make, single pull, double throw
(1 Form C) switching. For 1 Form C switching applications, Relay A is the
normally open contact and Relay B is the normally closed contact. Each relay
is opened on power up or after a DLIms_tclear function.
The relay driver logic is split between two identical PLD’s, each containing the
logic to drive up to twelve channels. Each PLD contains six latching data
registers, three readback registers and all the relay control logic. Three of the
data registers (NEW DATA) are used to write in new relay data. The remaining
three data registers (OLD DATA) contain the previous relay data (See the bit
definitions for the Relay Channel Data Registers). Once new data has been
written into the first set of latches it is available for readback through the three
readback registers. The clocks of the NEW DATA registers are anded together
to form an output signal which is used to trigger one of two external 1 ms
delay circuits. These delay circuits generate the write pulse which is used to
toggle the new relay data into the OLD DATA registers.
The relay control logic compares the NEW DATA and OLD DATA for each
channel. If new data for a particular channel is different than the current
settings, the relay control logic will open both of the channel’s relays,
providing the break before make operation. Once the OLD DATA registers
have been updated with the new relay data by the write pulse generated by
the delay circuit, the relay control logic senses that the NEW DATA and OLD
DATA are the same and allows the relays to be set to their proper position.
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The circuit board also has six inverting readback registers connected directly to
the outputs of the relay drivers (See the bit definitions for the Relay Driver
Readback Registers). These registers may be used to verify relay driver
operation. A logic “1” level at the output of these readback registers indicates
the relay is closed, a logic “0” indicates the relay is opened
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DLIsw_mformrly
The DLIsw_mformrly function is used to open or close a particular relay
channel on the selected Multi-Form Relay board. For 1 Form C switching,
each channel’s Relay A is defined as the normally open contact and Relay B as
the normally closed contact. For Form A switching, both relays are set to the
same state. If successful, the function will return the DLI_NO_ERROR value
(currently a zero). If not, a non-zero integer value will be returned.
Prototype: u_int32 DLIsw_mformrly(int16 channel, int16 configuration, int16
state);

<errnum> = DLIsw_mformrly (channel, configuration, state);
WHERE:

channel

=
=
=

0
22

configuration

state

Multi-Form Relay channel number to set.
to 21. Multi-Form Relay channel set 0.
to 43. Multi-Form Relay channel set 1, etc. (up to 154 - 175 for
channel set 7)

=
=
=

0
1

Relay configuration for the channel to emulate.
Emulates two 1 Form A relays connected in parallel.
Emulates a 1 Form C relay.

=
=
=

0
1

Relay setting.
to open a relay channel.
to close a relay channel.

EXAMPLES:
Call DLIsw_mformrly(0,1,1) ...................................... Channel 0 emulates 1 Form C switching:
.................................................................... Channel 0’s Relay A is closed, Relay B is opened.
Call DLIsw_mformrly(0,1,0) ...................................... Channel 0 emulates 1 Form C switching:
.................................................................... Channel 0’s Relay A is opened, Relay B is closed.
Call DLIsw_mformrly(1,0,1) .......................................... Channel 1 emulates Form A switching:
..................................................................................... both of Channel 1’s relays are closed.
Call DLIsw_mformrly(1,0,0) .......................................... Channel 1 emulates Form A switching:
................................................................................... both of Channel 1’s relays are opened.
Series 2040 Test System

171

LabWindows/CVI

Analog Programming Manual V1.2

DLIsw_mformrlyreset
The DLIsw_mformrlyreset functional call is used to reset all of the relays on all
of the Multi-Form Relay boards to their open position. If successful, the
function will return the DLI_NO_ERROR value (currently a zero). If not, a
non-zero integer value will be returned.
Prototype: uint32 DLIsw_mformrlyreset(void);

<errnum> = DLIsw_mformrlyreset(void);

EXAMPLE:
Call DLIsw_mformrlyreset
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A0
B1
C1
A2
B3
C3
A4
B5
C5
A6
B7
C7
A8
B9
C9
A10
B11
C11
A12
B13
C13
A14
B15
C15
A16
B17
C17
A18
B19
C19
A20
B21
C21
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TPB1
TPB2
TPB3
TPB4
TPB5
TPB6
TPB7
TPB8
TPB9
TPB10
TPB11
TPB12
TPB13
TPB14
TPB15
TPB16
TPB17
TPB18
TPB19
TPB20
TPB21
TPB22
TPB23
TPB24
TPB25
TPB26
TPB27
TPB28
TPB29
TPB30
TPB31
TPB32
TPB33
TPB34

BPB1
BPB2
BPB3
BPB4
BPB5
BPB6
BPB7
BPB8
BPB9
BPB10
BPB11
BPB12
BPB13
BPB14
BPB15
BPB16
BPB17
BPB18
BPB19
BPB20
BPB21
BPB22
BPB23
BPB24
BPB25
BPB26
BPB27
BPB28
BPB29
BPB30
BPB31
BPB32
BPB33
BPB34

C0
B0
A1
C2
B2
A3
C4
B4
A5
C6
B6
A7
C8
B8
A9
C10
B10
A11
C12
B12
A13
C14
B14
A15
C16
B16
A17
C18
B18
A19
C20
B20
A21
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DLImisc_GetTesterSerial
The DLImisc_GetTesterSerial function retrieves the 2040 Tester serial number
and description from the Registry. If successful, the function will return the
DLI_NO_ERROR value (currently a zero). If not, a non-zero integer value will
be returned.
Prototype: u_int32 DLImisc_GetTesterSerial(char *serialNumber, u_int32
*serialNumberLength, char *testerDescription, u_int32 *description);

<errnum> = DLImisc_GetTesterSerial(*serialNumber,
*serialNumberLength, *testerDescription,
*descriptionLength);
WHERE:

*serialNumber
=

*serialNumberLength
=

*testerDescription
=

*descriptionLength
=

Pointer to a string containing the 2040 Tester’s serial number.

Pointer to a string containing the length of the 2040 Tester’s
serial number.

Pointer to a string containing the 2040 Tester’s description.

Pointer to a string containing the length of the 2040 Tester’s
description.

EXAMPLES:
u_int32 errnum
errnum = DLImiscGetTesterSerial(serialNumber, serialNumberLength, testerDescription,
descriptionLength);
...................................................................... Strings will contain the Tester serial number and
....................................... description information read from the Registry after the call is made.
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DLImisc_idle
The DLImiisc_idle function is used whenever a software delay is required
within a test program. If successful, the function will return the
DLI_NO_ERROR value (currently a zero). If not, a non-zero integer value will
be returned.
Prototype: u_int32 DLImisc_idle (int32 elapsedTime);

<errnum> = DLImisc_idle (elapsedTime);
WHERE:

elapsedTime
=

Time in milliseconds to delay. Minimum delay is 2 milliseconds.
Maximum delay is 65535 milliseconds. Tolerance is ±2
milliseconds.

NOTE: The delay caused by DLImisc_idle is not predictable when multiple processes
are running (i.e. CPU is multitasking). Analog test programs should not be executed
with multiple processes running.

EXAMPLES:
u_int32 errnum
errnum = DLImisc_idle (0) ....................... Software delay of 2 milliseconds (2 - 4 milliseconds)
errnum = DLImisc_idle (50) ............... Software delay of 50 milliseconds (48 - 52 milliseconds)
Series 2040 Test System
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Dlimisc_now
The DLImisc_now function is used to read the value of the real time clock.
The value returned, by itself is of little interest. However, when program
statements are placed between two successive Dlimisc_now calls, the time
that the program statements took to run can be calculated. Dlimisc_now has a
resolution of ±10 milliseconds.
Dlimisc_now can also be used in functional testing when long time periods
need to be measured. If successful, the function will return the
DLI_NO_ERROR value (currently a zero). If not, a non-zero integer value will
be returned.
Prototype: u_int32 Dlimisc_now(u_int32 *testerTime);

<errnum> = Dlimisc_now(*testerTime);
WHERE:

*testerTime
=

178

Pointer to the value of time in milliseconds that the real time
clock had in its registers during the Dlimisc_now call is returned
in this parameter.
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MSP Block Diagram
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Multiple Serial Protocol Board
The Multiple Serial Protocol (MSP) Board has four sections. They are the
Patchboard identification, the Selftest Multiplexer (TMUX), the serial
communications section, and the Isolation Amplifier (ISOAMP) section.
The test multiplexer section (TMUX) section of this card multiplexes internal
signals to the Amplitude Measurement System (AMS), via Sig3, for calibration
and test purposes. The user can also use this resource to read the output of
the Isolation Amplifiers (ISOAMPs). Other cards such as the Instrumentation
Amplifier board and the Utility TMUX board have the same MUX circuitry.
The serial communications section of the Multiple Serial Protocol board is
designed to communicate with Units Under Test (UUTs) via a variety of serial
protocols. Included are RS-232C, asychronous RS-422/RS-485, J-1850, and
Controller Area Network (CAN). Other protocols such as single wire UART
lines can also be used with this card. Three functions are associated with the
RS-232C/RS-422/RS-485 section of the MSP board. They are
DLImsp_UartParams, DLImsp_sendSerial, and DLImsp_recvSerial.
DLImsp_UartParams sets up the protocol and details of the serial data
transmission while DLImsp_sendSerial and DLImsp_recvSerial send and
receive blocks of data.
The MSP card has four Isolation Amplifiers. These amplifiers have differential
inputs followed by a programmable gain stage, and then fed through a
programmable filter. The inputs of these amplifiers are “floating” and can
measure small voltage differences in the presence of large common mode
voltages.
The functions for the TMUX and Isolation Amplifiers are covered in other
sections of this manual. Only the MSP specific functions are covered in this
section.
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DLImsp_sendSerial
#include <dlimsp.h>
The DLImsp_sendSerial function sends a message using the default UART port
on the MSP board. The message must be fully assembled by the caller as the
function transmits the message transparently. Communication is at the baud
rate set up by the DLImsp_setUARTParams function. If successful, the function
will return the DLI_NO_ERROR value (currently a zero). If not, a non-zero
integer value will be returned.
Prototype: u_int32 DLImsp_sendSerial (u_int32 *resultcode, void *smsg(), int
smsgSize, double timeout);

<errnum> = DLImsp_sendSerial(*resultCode, *smsg(),
smsgSize, timeout);
WHERE:

*resultCode

*smsg

=

The returned error code.

=

The message to send. An array of integers with the upper byte
in each array element being ignored.

smsgSize
=

timeout

=

1

to 4096. Number of bytes to send.

0

to 65. The time to wait in seconds for the receive line to be idle
before transmitting.

EXAMPLES:

smsgSize = 100
u_int32 errnum
errnum = DLImsp_sendSerial (resultCode,smsg(),smsgSize,1); ............... /*Send Smsg and wait
................................................................................................... 1 second for an errorcode.*/
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DLImsp_recvSerial
#include <dlimsp.h>
The DLImsp_recvSerial function receives a message using the default UART
port on the MSP board. The message must be disassembled by the caller as
the function receives the message transparently. Communication is at the
baud rate set up by the setUARTParams function. If successful, the function
will return the DLI_NO_ERROR value (currently a zero). If not, a non-zero
integer value will be returned.
Prototype: u_int32 DLImsp_recvSerial (u_int32 *resultCode, void *rmsg(), int
rmsgSize, double timeout);

<errnum> = DLImsp_recvSerial(*resultCode, *rmsg,
rmsgSize, timeout);
WHERE:

resultCode
rmsg

=

The returned error code.

=

The message to receive. Upon return, the upper byte of each
integer contains a 0, and the lower byte contains the
received byte.

rmsgSize
=

timeout

=

0

to 4096. The calling variable will contain the number of bytes to
read. The returning variable will contain the number of bytes
read.

0

to 65. The time to wait in seconds for a message.

EXAMPLES:

rmsgSize = 100
u_int32 errnum
errnum = DLImsp_recvSerial (resultCode, rmsg(), rmsgSize, 1);
......................................./*Receive a 100 byte message and wait 1 second for an errorcode.*/
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DLImsp_setUartParams
#include <dlimsp.h>
The setUARTParams function sets up the default parameters used by the serial
functions. If successful, the function will return the DLI_NO_ERROR value
(currently a zero). If not, a non-zero integer value will be returned.
Prototype: u_int32 DLImsp_setUARTParams (u_char index, u_int32 value);

<errnum> = DLImsp_setUartParams(index, value);
WHERE:

index
value

=

Index of the parameter to set.

=

Value to set the parameter to.

INDEX#
1

PARAMETER NAME
Port Code

2
3
4
5
6
8

Baudrate
Echo Timeout
Receive Timeout
Gap Timeout
Idle Timeout
Check Echo

PARAMETER VALUE
0 = RS232 (Default)
1 = Single line SXR
2 = RS422
Baudrate (Default = 8192)
Milliseconds (Default = 10)
Milliseconds (Default = 1000)
Milliseconds (Default = 15)
Milliseconds (Default = 1000)
0 = Don’t check echo byte
1 = Check echo type
(Default)

Port Code
=
Baudrate
=
Echo Timeout =
Receive Timeout =
Gap Timeout
=
Idle Timeout
=
Check Echo

The port to use on the MSP board
The baudrate to set the MSP board to
The time to wait for an echo byte.
The time to wait for a response from the sender
The maximum time allowed between characters
The maximum time to wait for an idle line before
transmitting
= Flag to compare the echoed byte with the transmitted byte

Note: The gap timeout also determines how long the MSP board will wait before
determining that a generic serial message has ended.
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EXAMPLES:
u_int32 errnum
errnum = DLImsp_setUARTParams (2,16384); ................................ /*Set baudrate to 16384.*/
errnum = DLImsp_setUARTParams (5,1); ........................ /*Set gap timeout to 1 millisecond.*/
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DLImsp_getUartParams
#include <dlimsp.h>
The DLImsp_getUARTParams function retrieves the default parameters used
by the serial functions. If successful, the function will return the
DLI_NO_ERROR value (currently a zero). If not, a non-zero integer value will
be returned.
Prototype: u_int 32 DLImsp_getUARTParams (u_char index, u_int32 *value);

<errnum> = DLImsp_getUartParams(index, value);
WHERE:

index
value

=

Index of the parameter to get.

=

Value the parameter is set to.
INDEX#
1

PARAMETER NAME
Port Code

2
3
4
5
6
8

Baudrate
Echo Timeout
Receive Timeout
Gap Timeout
Idle Timeout
Check Echo

VALUE DEFINITIONS
0 = RS232
1 = Single line SXR
2 = RS422
Baudrate
Milliseconds
Milliseconds
Milliseconds
Milliseconds
0 = Don’t check echo byte
1 = Check echo type

Port Code
=
Baudrate
=
Echo Timeout =
Receive Timeout=
Gap Timeout =
Idle Timeout
=
Check Echo

The port to use on the MSP board
The baudrate to set the MSP board to
The time to wait for an echo byte.
The time to wait for a response from the sender
The maximum time allowed between characters
The maximum time to wait for an idle line before
transmitting
= Flag to compare the echoed byte with the transmitted byte

Note: The gap timeout also determines how long the MSP board will wait before
determining that a generic serial message has ended.
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EXAMPLES:
u_int32 errnum
errnum = DLImsp_getUARTParams (2, value); .............................................. /*Get baudrate.*/
errnum = DLImsp_getUARTParams (5, value); ......................................... /*Get gap timeout.*/
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ISO AMP #0 + Input
ISO AMP #0 - Input
ISO AMP #1 + Input
ISO AMP #1 - Input
ISO AMP #2 + Input
ISO AMP #2 - Input
ISO AMP #3 + Input
ISO AMP #3 - Input

VBAT
MISO
SCK
RS-422/RS-485
+
IC1
CAN High
J1850 Load
TDI
TMS
TRST
D0
D2
D4
D6
IDGD
UART +
PCS3
DGND
RS-232C XMT
188

TPB1
TPB2
TPB3
TPB4
TPB5
TPB6
TPB7
TPB8
TPB9
TPB10
TPB11
TPB12
TPB13
TPB14
TPB15
TPB16
TPB17
TPB18
TPB19
TPB20
TPB21
TPB22
TPB23
TPB24
TPB25
TPB26
TPB27
TPB28
TPB29
TPB30
TPB31
TPB32
TPB33
TPB34

BPB1
BPB2
BPB3
BPB4
BPB5
BPB6
BPB7
BPB8
BPB9
BPB10
BPB11
BPB12
BPB13
BPB14
BPB15
BPB16
BPB17
BPB18
BPB19
BPB20
BPB21
BPB22
BPB23
BPB24
BPB25
BPB26
BPB27
BPB28
BPB29
BPB30
BPB31
BPB32
BPB33
BPB34

ISO AMP #0 Output
ISO AMP #0 AGND
ISO AMP #1 Output
ISO AMP #1 AGND
ISO AMP #2 Output
ISO AMP #2 AGND
ISO AMP #3 Output
ISO AMP #3 AGND

VBGD
MOSI
SS
RS-422/RS-485
-IC2
CAN Low
J1850 Bus
TDO
TCK
PAI
D1
D3
D5
D7
AGND
UART PWMA
DGND
RS-232C RCV
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Open Collector I/O Board (OCIO)
The Open Collector Input/Output Board (OCIO) is designed to drive and
receive “digital” signals with high voltage levels. This design is an addition to
the Series 2040 Test System and can be inserted in any Testhead slot. A 2040
Testhead can have a maximum of eight OCIO boards at a time.
Each slot of the Digalog Series 2040 Test System has 68 connections to the
Patchboard receiver (on the Testhead). On OCIO boards, sixty four of these
connections are used for driver/receiver bits, 2 are used for external rail
voltage inputs, and the remaining 2 are connected to digital ground on the
test system.
The output drivers are fuse protected open-drain type capable of handling up
to 50 Volts and sinking up to 0.5 Amp. Each driver has its own internal pull-up
resistor which simplifies Patchboard wiring. The pull-up resistor can be
disconnected, or can be connected to either an external rail voltage pin or the
internal +5 Volts on the board. Each output pin is wrapped back to a receiver
through a current limiting diode to voltage clamps.
FEATURES:
64 Input/Output channels.
Open-drain type output drivers.
Receivers tied directly to the output pins.
Outputs current protected to 0.5 Amp (fused).
Inputs protected with current limiting diode to voltage clamps.
2 external rail input pins.
Software selectable internal/external rail voltages.
All 64 channels updated simultaneously.
Internally socketed rail pull-up resistor packs.
Caution: If a channel is fixtured to large-current inductive
loads, an external flyback diode must be used to prevent
damage to the driver/receiver circuit caused by an inductive
kickback.
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DLIdio_socen
#include <dlidio.h>
The DLIdio_socen function is used to enable/disable the output from
individual channels of the OCIO board. Output is enabled by connecting a
pull-up resistor to the open collector driver of a channel. These pull-up
resistors allow outputs to operate without the need for external pull-up
resistors in the product fixture. If successful, the function will return the
DLI_NO_ERROR value (currently a zero). If not, a non-zero integer value will
be returned.
Prototype: u_int32 DLIdio_socen (int byteIndex, int enData);

<errmun> = DLIdio_socen(byteIndex, enData);
WHERE:

byteIndex

enData

=
=
=
=

-1
0
1
8

All internal pull-ups on all boards will be disabled.
Driver bits 0 through 7 on the first OCIO board.
Driver bits 8 through 15 on the first OCIO board.
Driver bits 0 through 7 on the second OCIO board.

=
=

&H00 All internal pull-ups disabled (disconnected).
&HFF All internal pull-ups enabled (connected to Rail).

EXAMPLES:
u_int32 errnum
errnum = DLIdio_socen (-1,0); ................................... /*All internal pull-ups will be disabled.*/
errnum = DLIdio_socen (2,&HF0); ............ /*Four high bit pull-ups in byte 2 will be enabled.*/
errnum = DLIdio_socen (3,0); .......................................... /*Byte 3 pull-ups will be disabled.*/
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DLIdio_ocenreset
#include <dlidio.h>
The DLIdio_ocenreset function will reset all OCIO channels in the system to
the disabled state. It is a special case of the ocen function. If successful, the
function will return the DLI_NO_ERROR value (currently a zero). If not, a
non-zero integer value will be returned.
Prototype: u_int32 DLIdio_ocenreset (Void);

<errnum> = DLIdio_ocenreset(void);
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DLIdio_socrail
#include <dlidio.h>
The DLIdio_socrail function is used to switch between internal and external
rail supply voltages used by OCIO pull-up resistors. There are 64 OCIO
channels per board, arranged into two banks of 32 each. Each bank is
individually configurable to use either the internal +5V supply or a voltage
externally connected through a Patchboard pin. If successful, the function will
return the DLI_NO_ERROR value (currently a zero). If not, a non-zero integer
value will be returned.
Prototype: u_int32 DLIdio_socrail (int bankIndex, int railState);

<errnum> = DLIdio_socrail(bankIndex, railState);
WHERE:

bankIndex
=
=
=
=

railState

=
=

-1
0
1
2

All rails on all boards will be reset to internal.
Driver bits 0 through 31 on the first OCIO board.
Driver bits 32 through 63 on the first OCIO board.
Driver bits 0 through 31 on the second OCIO board.

0
1

Internal 5 Volt rail selected.
External rail selected.

EXAMPLES:
u_int32 errnum
errnum = DLIdio_socrail (-1,0); ......................................... /*All rails will be reset to internal.*/
errnum = DLIdio_socrail (0,0); ....................... /*Bank 0 will be connected to internal 5V rail.*/
errnum = DLIdio_socrail (0,1); ............................/*Bank 0 will be connected to external rail.*/
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DLIdio_ocrailreset
#include <dlidio.h>
The DLIdio_ocrailreset function will reset all OCIO banks to use the internal
+5V supply. It is a special case of the ocrail function. If successful, the function
will return the DLI_NO_ERROR value (currently a zero). If not, a non-zero
integer value will be returned.
Prototype: u_int32 DLIdio_ocrailreset (void);

<errnum> = DLIdio_ocrailreset(void);

EXAMPLES:
u_int32 errnum
errnum = DLIdio_OCRailReset (Void);
.................................................... /*Reset all OCIO banks to use the internal +5vdc supply.*/
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DLIdio_socdata
#include <dlidio.h>
The DLIdio_socdata function is used to setup and latch the output drive data
for the selected byte of drivers. All drivers are updated simultaneously. The
board containing the first byte specified in a DLIdio_socdata function acts as
the master. If successful, the function will return the DLI_NO_ERROR value
(currently a zero). If not, a non-zero integer value will be returned.
Prototype: u_int32 DLIdio_socdata(int byteIndex, int data);

<errnum> = DLIdio_socdata(byteIndex, data);
WHERE:

byteIndex

data

=
=
=
=

-1
0
1
8

All data bits on all boards are reset to 0 and Master is disabled.
Driver bits 0 through 7 on the first OCIO board.
Driver bits 8 through 15 on the first OCIO board.
Driver bits 0 through 7 on the second OCIO board.

=
=

&H00 All bits set to logic-0.
&HFF All bits set to logic-1.

EXAMPLES:
u_int32 errnum
errnum = DLIdio_socdata(-1,0); ..................................... /*Resets all data bytes on all boards.*/
errnum = DLIdio_socdata(0,0); ................................... /*Data byte 0 will be reset to 0 (low).*/
errnum = DLIdio_socdata(9,255);
.............................................. /*All bits of byte 9 will be 1 (high) and board 2 will be Master.*/
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DLIdio_ocdatareset
#include <dlidio.h>
The DLIdio_ocdatareset function resets all of the open-collector drivers in the
system to the off state. If successful, the function will return the
DLI_NO_ERROR value (currently a zero). If not, a non-zero integer value will
be returned.
Prototype: u_int32 DLIdio_ocdatareset (void);

<errnum> = DLIdio_ocdatareset(void);

EXAMPLES:
u_int32 errnum
errnum = DLIdio_ocdatareset (void);
..................................................... /*Reset all OCIO drivers in the system to the “off” state.*/
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DLIdio_socread
#include <dlidio.h>
The DLIdio_socread function is used to strobe the receiver latches and
retrieve data from them. All latches in the system are clocked simultaneously.
The board containing the first byte in the parameter list will be used as the
clocking master. If successful, the function will return the DLI_NO_ERROR
value (currently a zero). If not, a non-zero integer value will be returned.
Prototype: u_int32 DLIdio_socread (int *value, int byteIndex);

<errnum> = DLIdio_socread(*value, byteIndex);
WHERE:

*value

=

byteIndex
=
=
=

Returned data variable for ByteN.
0
1
8

Receiver bits 0 through 7 on the first OCIO board.
Receiver bits 8 through 15 on the first OCIO board.
Receiver bits 0 through 7 on the second OCIO board.

EXAMPLES:
u_int32 errnum
errnum = DLIdio_socread (value,5); ....................... /*Byte 5 status will be returned in value.*/
errnum = DLIdio_socread (value,8); .......................... /*OCIO Board 2 is designated as master,
.................................................................................... and Byte 8 will be returned in value.*/
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DLIdio_ocput
#include <dlidio.h>
The DLIdio_ocput function is used to write a byte of data to output latches
without clocking the output drivers. Once loaded, the data may be clocked
out using the final DLIdio_socdata function, or independent DLIdio_occlk
function. Channels programmed with a high bit will be turned off: output will
be pulled-up to the rail voltage (if enabled with the DLIdio_socen function.)
Those channels not set will be turned on and sinked to ground. If successful,
the function will return the DLI_NO_ERROR value (currently a zero). If not, a
non-zero integer value will be returned.
Prototype: u_int32 DLIdio_ocput (int byteIndex, int value);

<errnum> = DLIdio_ocput(byteIndex, value);
WHERE:

byteIndex

value

=
=
=
=

-1
0
1
8

All data bits on all boards are reset to 0 and Master is disabled.
Driver bits 0 through 7 on the first OCIO board.
Driver bits 8 through 15 on the first OCIO board.
Driver bits 0 through 7 on the second OCIO board.

=
=

&H00 All bits set to logic-0.
&HFF All bits set to logic-1.

EXAMPLES:
u_int32 errnum
errnum = DLIdio_ocput (0, &H04); ................ /*Program bit 3 on the first board to a logic 1.*/
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DLIdio_ocget
#include <dlidio.h>
The DLIdio_ocget function is used to retrieve a single byte of data from a
receiver latch previously clocked. The function will not strobe the receiver
latches; it must be done beforehand using an DLIdio_socread or
DLIdio_ocstrobe function. If successful, the function will return the
DLI_NO_ERROR value (currently a zero). If not, a non-zero integer value will
be returned.
Prototype: u_int32 DLIdio_ocget (int *value, int byteIndex;

<errnum> = DLIdio_ocget(*value, byteIndex);
WHERE:

*value

=

byteIndex
=
=
=

Returned data variable for ByteN.
0
1
8

Receiver bits 0 through 7 on the first OCIO board.
Receiver bits 8 through 15 on the first OCIO board.
Receiver bits 0 through 7 on the second OCIO board.

EXAMPLES:
u_int32 errnum
errnum = DLIdio_ocget (4, 0); ..................... /*The integer value of byte #0 is returned as 4.*/
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DLIdio_occlk
#include <dlidio.h>
The DLIdio_occlk function is used to simultaneously latch the output drivers
of all of the OCIO boards present in the system. It is intended to be used
following one or several DLIdio_ocput calls to the system, which write data to
the output latches, but do not clock the output drivers. The first board
encountered in the system will be arbitrarily selected as the master. If
successful, the function will return the DLI_NO_ERROR value (currently a
zero). If not, a non-zero integer value will be returned.
Prototype: u_int32 DLIdio_occlk (void);

<errnum> = DLIdio_occlk(void);

EXAMPLES:
u_int32 errnum
errnum = DLIdio_occlk (void); ........................................ /*Latch all of the output drivers of all
.......................................................................................of the OCIO boards in the system.*/
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DLIdio_ocstrobe
#include <dlidio.h>
The DLIdio_ocstrobe function is used to simultaneously latch the input
registers of all the OCIO boards present in the system. Afterwards, the
DLIdio_ocget call is intended for use in retrieving data from the input registers
without re-clocking every input in the system. The first board encountered in
the system will be arbitrarily be selected as master. If successful, the function
will return the DLI_NO_ERROR value (currently a zero). If not, a non-zero
integer value will be returned.
Prototype: u_int32 DLIdio_ocstrobe (void);

<errnum> = DLIdio_ocstrobe(void);

EXAMPLES:
u_int32 errnum
errnum = DLIdio_ocstrobe (void); ............................................ /*Latch all of the input registers
.............................................................................. of all of the OCIO boards in the system.*/
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Cbbd = OCIO byte bb, data bit d.
Knnn = OCIO bank nnn external
rail reference.
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K0
C0
C2
C4
C6
C10
C12
C14
C16
C20
C22
C24
C26
C30
C32
C34
C36
C40
C42
C44
C46
C50
C52
C54
C56
C60
C62
C64
C66
C70
C72
C74
C76
GND

TPB1
TPB2
TPB3
TPB4
TPB5
TPB6
TPB7
TPB8
TPB9
TPB10
TPB11
TPB12
TPB13
TPB14
TPB15
TPB16
TPB17
TPB18
TPB19
TPB20
TPB21
TPB22
TPB23
TPB24
TPB25
TPB26
TPB27
TPB28
TPB29
TPB30
TPB31
TPB32
TPB33
TPB34

BPB1
BPB2
BPB3
BPB4
BPB5
BPB6
BPB7
BPB8
BPB9
BPB10
BPB11
BPB12
BPB13
BPB14
BPB15
BPB16
BPB17
BPB18
BPB19
BPB20
BPB21
BPB22
BPB23
BPB24
BPB25
BPB26
BPB27
BPB28
BPB29
BPB30
BPB31
BPB32
BPB33
BPB34

K1
C1
C3
C5
C7
C11
C13
C15
C17
C21
C23
C25
C27
C31
C33
C35
C37
C41
C43
C45
C47
C51
C53
C55
C57
C61
C53
C65
C67
C71
C73
C75
C77
GND
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PROGRAMMABLE POWER SUPPLIES
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PPS Block Diagram
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Programmable Power Supplies
Features:

Voltage programming.
Current programming.
Voltage measurement.
Current measurement.
Dedicated microcontroller.
Serial data communication to host computer via an
opto-isolated ring network (9600 baud).
Programmable relay disconnect from unit under test. Capable of
continuous monitoring of output voltage for limits.
Capable of continuous monitoring of output current for limits.
Internal, power-up Selftest.
Internal “fault” monitoring:
Microcontroller failure.
A/D failure.
Internal power supply failure.
Configuration card removal.
EEPROM failure.
External fault monitoring:
Communication failure from host.
Voltage and/or current out of programmed limits.
Able to receive “fault” status from other units.
Able to detect cable disconnection.
Automatic shutdown and disconnect upon fault detection.
Allows “sense” terminals of power supply to be used.
Software calibrated.
Programming through functional calls.

The programmable power supply system is composed of two major
components; the power supply and the controller. The controller can be made
to work with any programmable power supply as long as the programming
cable and configuration card are available for that supply. Another way of
looking at it is that the controller is universal while the power supply,
configuration card and programming cable are a matched set. Commands are
given to the controller via an opto-isolated current loop.
The output of the power supply goes to the controller, where it is switched by
a mercury wetted relay to the Testhead. The cable that is between the
Series 2040 Test System
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controller and the Testhead, besides providing a path for the output, has a
fault loop. This loop, if broken, will cause the controller to shut down the
power supply and report an error to the computer the next time that the
computer tries to give it a command. The fault loop is broken by the controller
itself any time the controller detects an error. This signals to the other
controllers in the loop that they too should shut down. Programming of the
power supplies is accomplished with the functions DLIpow_power_8,
DLIpow_powerreset, and DLIpow_poweruut.
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DLIpow_poweruut
#include <dlipow.h>
The DLIpow_poweruut function is used to program the output voltage and
current of the selected Programmable Power Supply. This call returns after the
supply’s outputs have settled. If successful, the function will return the
DLI_NO_ERROR value (currently a zero). If not, a non-zero integer value will
be returned.
Prototype: u_int32 DLIpow_poweruut (int16 unit, double voltage, double
current);

<errnum> = DLIpow_poweruut(unit, voltage, current);
WHERE:

unit

=
0
to 63
The Unit parameter is used to select which programmable power supply is to be
programmed.

voltage

=

The value of the Voltage parameter is what the
output voltage of the programmable power supply
will be set to assuming that:
1.) The power supply is not in current limit.
2.) The value does not exceed the monitor limits set.
3.) The power supply is allowed enough time to settle within the
monitor limits set.

current

=

The value of the amperage parameter is what the programmable
power supply current limit will be set to.

EXAMPLES:
u_int32 errnum
errnum = DLIpow_poweruut (0,10.0,1.0); ........... /*Programs programmable power supply #0
............................................................................. for 10 volt output, one amp current limit.*/
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DLIpow_poweruutac
#include <dlipow.h>
The DLIpow_poweruutac function is used to program the output voltage AC
set point, DC offset, current limit, AC, DC, or AC-DC coupling, and frequency
set point for the selected Programmable AC power supply. If successful, the
function will return the DLI_NO_ERROR value (currently a zero). If not, a
non-zero integer value will be returned.
Prototype: u_int32 DLIpow_poweruutac (int16 unit, double ACVoltage,
double DCVoltage, double current, double frequency, int16 couplingType);

<errnum> = DLIpow_poweruutac(unit, ACVoltage,
DCVoltage, current, frequency, couplingType);
WHERE:

unit

=
0
to 15
The Unit parameter is used to select which programmable AC power supply is to be
programmed.

ACVoltage
=

DCVoltage

current

=

Programs the DC offset in Volts for the selected AC power
supply.

=

Sets the current limit in Amps for the selected AC power supply.

frequency
=

210

Programs the Set point in Volts for the AC component of the
selected AC power supply.

Sets the output frequency in Hertz for the selected power
supply.
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couplingType
=
=
=

0
1
2
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AC
DC
AC-DC

EXAMPLES:
u_int32 errnum
errnum = DLIpow_poweruutac (0, 50, 10, 1, 60, 2);
......................................................................../*Programs power supply #0 for 50VAC with a
.................................................................. 10VDC offset at 60Hz with an AC-DC coupling.*/
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DLIpow_pchek
#include <dlipow.h>
The DLIpow_pchek function is used to report the present voltage and current
of the selected Programmable Power Supply. If the Power Supply Controller is
faulted, the DLIpow_pchek function will not attempt to clear the error. It will
report the error number that caused the error. Note that if an “External Fault”
error is returned, it means that this unit did not cause the fault. If successful,
the function will return the DLI_NO_ERROR value (currently a zero). If not, a
non-zero integer value will be returned.
Prototype: u_int32 DLIpow_pchek (int16 unit, double *voltage, double
*current);

<errnum> = DLIpow_pchek(unit, voltage, current);
WHERE:

unit

=
0
to 63
The Unit parameter is used to select which power supply is to be measured.

*voltage

=

*current

=

Voltage is a variable in which the value of the output voltage of
the unit selected is returned.
Current is a variable in which the value of the output current
of the unit selected is returned.

EXAMPLES:
u_int32 errnum
errnum = DLIpow_pchek (0, voltage, current); ............. /*For Programmable Power Supply #0,
................................................................................... voltage measured will return in voltage,
................................................................... and the current measured will return in current.*/
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DLIpow_powerreset
#include <dlipow.h>
The DLIpow_powerreset function disconnects one or all of the Programmable
Power Supplies and the Patchboard Power Supplies from the 2040 Testhead. It
also causes the corresponding Product Power Supply controller(s) to go to a
faulted state. If successful, the function will return the DLI_NO_ERROR value
(currently a zero). If not, a non-zero integer value will be returned.
Prototype: u_int32 DLIpow_powerreset (int16 unit);

<errnum> = DLIpow_powerreset(unit);
WHERE:

unit

=

-1

0

to

Turns off and disconnects all Programmable Power Supplies
and the Patchboard Power Supplies.
63. Turns off and disconnects the selected U.U.T. Programmable
Power Supply.

EXAMPLES:
u_Int32 errnum
errnum = DLIpow_powerreset (-1); ....................... /*Turn off and disconnect all Programmable
.............................................................. Power Supplies and the Patchboard Power Supplies.*/
errnum = DLIpow_powerreset (0); .........................................................................................
.................................................../*Turn off and disconnect Programmable Power Supply #0.*/
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DLIpow_power_8
#include <dlipow.h>
The power function is used to program the output voltage and current of the
selected Programmable Power Supply. It also specifies the settling time and
monitor limits. Monitor limits allow the programmer to set the selected
Product Power Supply Controller to monitor for under/over voltage and
under/over current conditions. Once the limits are set and the timeout has
elapsed, the microcontroller within each Power Supply Controller constantly
monitors the output of its supply. If the output falls outside of the limits, the
Product Power Supply Controller programs the supply for 0 volts @ 0 amps
and disconnects the supply from the tester. It also sends a fault signal to the
other controllers in the system so that they will also disconnect. If successful,
the function will return the DLI_NO_ERROR value (currently a zero). If not, a
non-zero integer value will be returned.
Prototype: u_int32 DLIpow_power_8(int16 Unit, double voltage, double
current, double timeout, double uvl, double lvl, double ucl, double lcl);

<errnum> = DLIpow_power_8(unit, voltage, current,
timeout, uvl, lvl, ucl, lcl);
WHERE:

unit

=
0
to 63.
The Unit parameter is used to select which power supply is to be programmed.

voltage

current

214

=

The value of the Voltage parameter is what the output voltage
of the U.U.T. power supply will be set to assuming that:
1.) The power supply is not in current limit.
2.) The value does not exceed the monitor limits set.
3.) The power supply is allowed enough time to settle within the
monitor limits set.

=

The value of the amperage parameter is what the power supply
current limit will be set to.
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timeout

=

0
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to 65,535.

The value of the Timeout parameter is used to determine how long the function will
wait before returning to the calling program. Each count of the value in the parameter
will cause the function to wait an additional 1 second before returning.

uvl, lvl

ucl, lcl

=

The value of the upper and lower voltage parameters are used
to set the sides of the window that the U.U.T. power supply
controller will monitor.

=

The value of the upper and lower current parameters are used
to set the sides of a window that the U.U.T. power supply
controller will monitor.

EXAMPLES:
u_int32 errnum
errnum = DLIpow_power_8 (0,10.0,1.0,0,10.5,9.5,1.5,0.5);
.................................................................................. /*Programs power supply #0 for 10 volt
............................................................ output, one amp current limit, 0 milliseconds timeout,
............................................................................... 10.5 volt upper limit, 9.5 volt lower limit,
...................................................................... 1.5 amp upper limit, and 0.5 amp lower limit.*/
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DLIpow_powerpb
#include <dlipow.h>
The DLIpow_powerpb function is used to turn the Patchboard Power Supplies
on or off. These supplies are not voltage or current programmable. If
successful, the function will return the DLI_NO_ERROR value (currently a
zero). If not, a non-zero integer value will be returned.
Prototype: u_int32 DLIpow_powerpb (int state);

<errnum> = DLIpow_powerpb(state);
WHERE:

state

=
=

0
1

Turn off and disconnect the Patchboard Power Supplies.
Turn on and connect the Patchboard Power Supplies.

EXAMPLES:
u_int32 errnum
errnum = DLIpow_powerpb (0); ... /*Turn off and disconnect the Patchboard Power Supplies.*/
errnum = DLIpow_powerpb (1); ....... /*Turn on and connect the Patchboard Power Supplies.*/
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PROGRAMMABLE RESISTOR/OHMMETER
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DLIprs_prres(resistorChannel, resistance)

Programmable Resistor
10 Ohms to 10 MegOhms
10 Ohm Increments
Over-current Protected
Thermal Protection

Programmable Resistor
10 Ohms to 10 MegOhms
10 Ohm Increments
Over-current Protected
Thermal Protection

Programmable Resistor
10 Ohms to 10 MegOhms
10 Ohm Increments
Over-current Protected
Thermal Protection
7

6

5

4

3

2

1

0
1 of 4 Mux routed to pre-scaling circuitry
to measure voltage present at resistors

CPU

1 of 8 Mux
routed to
Diff
Voltage
Measurement
or
OhmMeter

Six Range
Impedance
to Voltage
Converter

G = .0025
G = .0254
G = 0.25
G = 2.5

Pre-Scaling
Circuitry

Programmable Resistor/Ohmmeter

Voltage
Reference

0.512 V
Full Scale
Voltmeter

DLIprs_prvmeas(*voltage, muxChannel, range)

DLIprs_promeas(*resistance, muxChannel, complianceVoltage, range)

PRO Block Diagram

3

2

1

0

Programmable Resistor
10 Ohms to 10 MegOhms
10 Ohm Increments
Over-current Protected
Thermal Protection

DLIprs_prvdrop(*voltage, resistorChannel, range)
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PROGRAMMABLE RESISTOR/OHMMETER BOARD
The PRO (Programmable Resistor/Ohmmeter) board contains an eight channel
voltmeter, an ohmmeter, and four programmable resistors. It features the
following:
• Isolated ohmmeter with six ranges of:
20 megohms
2 megohms
200 kohms
20 kohms
2 kohms
200 ohms
• Isolated voltmeter with eight differential input channels and input
voltage ranges of:
200 volts
20 volts
2 volts
0.2 volts
• Four isolated programmable resistors with ranges from ten ohms to
ten megohms in ten ohm steps
• Voltage measurement across any of the four programmable resistors
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DLIprs_promeas
#include <dliprs.h>
The DLIprs_promeas function measures and returns the resistance present at
the input selected of the eight possible channels. The measured resistance is
returned in the first parameter and the channel and resistance range selections
are passed in the second and fourth parameters respectively. The voltage at
which the resistance is measured is controlled by the complianceVoltage
parameter. If the resistance to be measured exceeds the capability of the
selected range, an error is returned.
For best results, multiply the value of the resistance to be measured by .95
(95%) to utilize the overhead of the lower range and reduce the noise
potential.
When measuring a resistance that changes the ranging circuitry of the
ohmmeter, it is best to throw away the first reading to allow for circuit settling.
If successful, the function will return the DLI_NO_ERROR value (currently a
zero). If not, a non-zero integer value will be returned.
Prototype: u_int32 DLIprs_promeas (double *resistance, u_int16
muxChannel, double complianceVoltage, double range);

<errnum> = DLIprs_promeas(*resistance, muxChannel,
complianceVoltage, range);
WHERE:

*resistance
=

muxChannel
=
=
=

Measured resistance.
0
0
0

complianceVoltage
=
=
=
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0
>.2
>2

to 7. (1 board system resource)
to 15. (2 board system resource)
to 63. (8 board system resource)
to 0.2 for 0.2 volts applied voltage.
to 2 for 2 volts applied voltage.
to 4 for 4 volts applied voltage.
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range

=
=
=
=
=

0
>200
>2K
>20K
>200K
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to 200 ohms for 200 ohm range.
to 2K ohms for 2K ohm range.
to 20K ohms for 20K ohm range.
to 200K ohms for 200K ohm range.
to 2M ohms for 2M ohm range.

EXAMPLE:

muxChannel = 0
complianceVoltage = 2
range = 100000#
u_int32 errnum
errnum = DLIprs_promeas (resistance, muxChannel, complianceVoltage, range); ....................
.............................................................. /*Apply 2 volts across input #0 to read 100K ohms.*/
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DLIprs_prres
#include <dliprs.h>
The DLIprs_prres function adjusts the value of one of the four programmable
resistors. The channel and its value are passed in as the first and second
parameters. If successful, the function will return the DLI_NO_ERROR value
(currently a zero). If not, a non-zero integer value will be returned.
Prototype: u_int32 DLIprs_prres (u_int16 resistorChannel, u_int32
resistance);

<errnum> = DLIprs_prres(resistorChannel, resistance);
WHERE:

resistorChannel
=
=
=

resistance
=

0
0
0

to 3. (1 board system resource)
to 7. (2 board system resource)
to 31. (8 board system resource)

10

to 10 Megohms in 10 ohm increments.

EXAMPLE:

resistorChannel = 0
resistance = 12
u_int32 errnum
errnum = DLIprs_prres (resistorChannel, value); ............../*Program channel #0 to 10 ohms.*/
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DLIprs_prvdrop
#include <dliprs.h>
The DLIprs_prvdrop function measures and returns the differential voltage
present across a selectable programmable resistor. The measured voltage is
returned in the first parameter and the channel and voltage range selections
are passed in the second and third parameters respectfully. If the voltage to be
measured exceeds the capability of the selected range, an error is returned.
When measuring full-scale voltages of opposite signs consecutively, it is best to
add a two-hundred (200) millisecond delay to allow for circuitry settling.
When measuring a voltage that changes the ranging circuitry of the voltmeter,
it is best to throw away the first reading to allow for circuitry settling. If
successful, the function will return the DLI_NO_ERROR value (currently a
zero). If not, a non-zero integer value will be returned.
Prototype: u_int32 DLIprs_prvdrop (double *voltage, u_int16
resistorChannel, double range);

<errnum> = DLIprs_prvdrop(*voltage, resistorChannel,
range);
WHERE:

*voltage

=

Measured Voltage

resistorChannel

range

=
=
=

0
0
0

to 7. (1 board system resource)
to 15. (2 board system resource)
to 63. (8 board system resource)

=
=
=
=

0
>0.2
>2
>20

to 0.2 volts for 0.2 volt range.
to 2 volts for 2 volt range.
to 20 volts for 20 volt range.
to 200 volts for 200 volt range.
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EXAMPLES:

resistorChannel = 0
range = 12
u_int32 errnum
errnum = prvdrop (*voltage, resistorChannel, range); ............ /*Read the voltage on resistor #0
............................................................................................................ on the 20 volt range.*/

224

Series 2040 Test System

Analog Programming Manual V1.2

LabWindows/CVI

DLIprs_prvmeas
#include <dliprs.h>
The DLIprs_prvmeas function measures and returns the differential voltage
present at the input selected of the eight possible differential channels. The
measured voltage is returned in the first parameter and the channel and
voltage range selections are passed in the second and third parameters
respectfully. If the voltage to be measured exceeds the capability of the
selected range, an error is returned.
When measuring full-scale voltages of opposite signs consecutively, it is best to
add a two-hundred (200) millisecond delay to allow for circuitry settling.
When measuring a voltage that changes the ranging circuitry of the voltmeter,
it is best to throw away the first reading to allow for circuitry settling. If
successful, the function will return the DLI_NO_ERROR value (currently a
zero). If not, a non-zero integer value will be returned.
Prototype: u_int32 DLIprs_prvmeas (double *voltage, u_int16 muxChannel,
double range);

<errnum> - DLIprs_prvmeas(*voltage, muxChannel, range);
WHERE:

*voltage

=

muxChannel

range

Measured voltage.

=
=
=

0
0
0

to 7. (1 board system resource)
to 15. (2 board system resource)
to 63. (8 board system resource)

=
=
=
=

0
>0.2
>2
>20

to 0.2 volts for 0.2 volt range.
to 2 volts for 2 volt range.
to 20 volts for 20 volt range.
to 200 volts for 200 volt range.
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EXAMPLES:

muxChannel = 0
range = 12
u_int32 errnum
errnum = DLIprs_prvmeas (*voltage, muxChannel, range);
.................................................................................. /*Read input #0 on the 20 volt range.*/
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+Mnn = Positive input pin to volt/ohm meter.
-Mnn = Negative input pin to volt/ohm meter.
PRnn = Programmable resistor pins.

-M0
-M1
-M2
-M3
-M4
-M5
-M6
-M7

Series 2040 Test System

TPB1
TPB2
TPB3
TPB4
TPB5
TPB6
TPB7
TPB8
TPB9
TPB10
TPB11
TPB12
TPB13
TPB14
TPB15
TPB16
TPB17
TPB18
TPB19
TPB20
TPB21
TPB22
TPB23
TPB24
TPB25
TPB26
TPB27
TPB28
TPB29
TPB30
TPB31
TPB32
TPB33
TPB34

BPB1
BPB2
BPB3
BPB4
BPB5
BPB6
BPB7
BPB8
BPB9
BPB10
BPB11
BPB12
BPB13
BPB14
BPB15
BPB16
BPB17
BPB18
BPB19
BPB20
BPB21
BPB22
BPB23
BPB24
BPB25
BPB26
BPB27
BPB28
BPB29
BPB30
BPB31
BPB32
BPB33
BPB34

PR0
PR0
PR1
PR1
PR2
PR2
PR3
PR3

+M0
+M1
+M2
+M3
+M4
+M5
+M6
+M7
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SOURCE METER INTERFACE
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DLIsmi_SMIReset
#include <dlismi.h>
The DLIsmi_SMIReset function turns off and disconnects all SMI Supplies from
the 2040 Testhead. All SMU supplies will also be reset. If successful, the
function will return the DLI_NO_ERROR value (currently a zero). If not, a
non-zero integer value will be returned.
Prototype: u_int32 DLIsmi_SMIReset(void);

<errnum> = DLIsmi_SMIReset(void);

EXAMPLES:
u_int32 errnum
errmun = DLIsmi_SMIReset(void); .................................................... /*Reset all SMI boards.*/
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DLIsmi_SMUDisconnect
#include <dlismi.h>
The DLIsmi_SMUDisconnect function opens or closes the SMI power
disconnect relays for the selected SMU unit, disconnecting or connecting the
SMU output from/to the Testhead Patchboard. The power disconnect relays
are open on power-up or if the selected SMU has been reset using either the
DLIsmi_SMUReset or DLIsmi_SMIReset functional calls. If successful, the
function will return the DLI_NO_ERROR value (currently a zero). If not, a
non-zero integer value will be returned.
Note: Do not use this function for power switching. Power switching will
shorten the life of the disconnect relays on the SMI board.
Prototype: u_int32 DLIsmi_SMUDisconnect(u_int16 unitIndex, u_int16
disconnectState);

<errnum> = DLIsmi_SMUDisconnect(unitIndex,
disconnectState);
WHERE:

unitIndex
=
=
=
=
=

0
1
2
3

disconnectState
=
=

0

=

1

SMU unit to program.
SMU supply 0, SMI board 0.
SMU supply 1, SMI board 0.
SMU supply 2, SMI board 0.
SMU supply 0, SMI board 1, etc, up to 4 boards per system.

Power disconnect relays state.
Open relays, disconnecting the selected SMU outputs from the
Patchboard.
Close relays, connecting the selected SMU outputs to the
Patchboard.

EXAMPLES:
u_int32 errnum
errnum = DLIsmi_SMUDisconnect(0, 1); ................................................................................
................................................................... /*Connect the SMU0 outputs to the Patchboard.*/
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DLIsmi_SMUGpibRead
#include <dlismi.h>
This function retrieves the GPIB message sent by the selected SMU. It also
reports the first error (if any) that it encounters during its execution. If
successful, the function will return the DLI_NO_ERROR value (currently a
zero). If not, a non-zero integer value will be returned.
Prototype: u_int32 DLIsmi_SMUGpibRead (u_int16 unitIndex, char
*GPIBMessage, u_int16 *messageSize);

<errnum> = DLIsmi_GpibRead(unitIndex, *GPIBMessage,
*messageSize);
WHERE:

unitIndex
=
=
=
=
=

0
1
2
3

GPIBMessage
=

messageSize
=

SMU unit to program.
SMU supply 0, SMI board 0.
SMU supply 1, SMI board 0.
SMU supply 2, SMI board 0.
SMU supply 0, SMI board 1, etc, up to 4 boards per system.

Pointer to the string variable containing the GPIB message.

Pointer to the number of elements (byte-wise) allocated to the
variable “GPIBMessage” when the function is invoked. When
the function has executed and returned, this parameter specifies
the actual number of characters within the received message.

EXAMPLES:
u_int32 errnum
errnum = DLIsmi_SMUGpibRead(2, GPIBMessage, messageSize);
................................................ /*Read a GPIB message from SMU supply #2 on board #0.*/
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DLIsmi_SMUGpibWrite
#include <dlismi.h>
This function sends the specified GPIB message to the selected SMU. It also
reports the first error (if any) that it encounters during its execution. If
successful, the function will return the DLI_NO_ERROR value (currently a
zero). If not, a non-zero integer value will be returned.
Prototype: u_int32 DLIsmi_SMUGpibWrite (u_int16 unitIndex, char
*GPIBMessage);

<errnum> = DLIsmi_SMUGpibWrite(unitIndex,
*GPIBMessage);
WHERE:

unitIndex
=
=
=
=
=

0
1
2
3

GPIBMessage
=

SMU unit to program.
SMU supply 0, SMI board 0.
SMU supply 1, SMI board 0.
SMU supply 2, SMI board 0.
SMU supply 0, SMI board 1, etc, up to 4 boards per system.

Pointer to the string variable containing the GPIB message.

EXAMPLES:
u_int32 errnum
errnum = DLIsmi_SMUGpibWrite(2, GPIBMessage);
.................................................... /*Write a GPIB message to SMU supply #2 on board #0.*/
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DLIsmi_SMUInterlock
#include <dlismi.h>
The DLIsmi_SMUInterlock function enables or disables the SMI safety
interlock for the selected SMU unit. The safety interlock is disabled on powerup or if the selected SMU unit has been reset using either the
DLIsmi_SMUReset or DLIsmi_SMIReset functional calls. If successful, the
function will return the DLI_NO_ERROR value (currently a zero). If not, a
non-zero integer value will be returned.
Prototype: u_int32 DLIsmi_SMUInterlock(u_int16 unitIndex, u_int16
interlockState);

<errnum> = DLIsmi_SMUInterlock(unitIndex,
interlockState);
WHERE:

unitIndex
=
=
=
=
=

0
1
2
3

SMU unit to program.
SMU supply 0, SMI board 0.
SMU supply 1, SMI board 0.
SMU supply 2, SMI board 0.
SMU supply 0, SMI board 1, etc, up to 4 boards per system.

0
1

Safety interlock state.
Disable safety interlock.
Enable safety interlock.

interlockState
=
=
=

EXAMPLES:
u_int32 errnum
errnum = DLIsmi_SMUInterlock(0, 1) ............... /*Enable the SMI safety interlock for SMU0.*/
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DLIsmi_SMUMeas
#include <dlismi.h>
The DLIsmi_SMUMeas function is used to measure the output voltage and
current of the selected SMU supply. If successful, the function will return the
DLI_NO_ERROR value (currently a zero). If not, a non-zero integer value will
be returned.
Prototype: u_int32 DLIsmi_SMUMeas(u_int16 unitIndex, double
*voltageRdg, double *currentRdg);

<errnum> = DLIsmi_SMUMeas(unitIndex, *voltageRdg,
*currentRdg);
WHERE:

unitIndex
=
=
=
=
=

*voltageRdg
=

*currentRdg
=

0
1
2
3

SMU unit to measure the output of.
SMU supply 0, SMI board 0.
SMU supply 1, SMI board 0.
SMU supply 2, SMI board 0.
SMU supply 0, SMI board 1, etc, up to 4 boards per system.
Pointer to the measured output voltage (in volts) of the selected
SMU supply.
Pointer to the measured output current (in amps) of the selected
SMU supply.

EXAMPLES:

u_int32 errnum
errnum = DLIsmi_SMUMeas(0, voltageRdg, currentRdg); ........................................................
.................................................................. /*Measure the SMU0 output voltage and current.*/
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DLIsmi_SMURemoteSense
#include <dlismi.h>
The DLIsmi_SMURemoteSense function is used to disable or enable remote
sensing (2-wire or 4-wire) on the selected SMU. Remote sensing is disabled on
power-up or if the selected SMU has been reset using the DLIsmi_SMUReset
function. If successful, the function will return the DLI_NO_ERROR value
(currently a zero). If not, a non-zero integer value will be returned.
Prototype: u_int32 DLIsmi_SMURemoteSense(u_int16 unitIndex, u_int16
remoteSense);

<errnum> = DLIsmi_SMURemoteSense(unitIndex,
remoteSense);
WHERE:

unitIndex
=
=
=
=
=

0
1
2
3

SMU unit to program.
SMU supply 0, SMI board 0.
SMU supply 1, SMI board 0.
SMU supply 2, SMI board 0.
SMU supply 0, SMI board 1, etc, up to 4 boards per system.

0
1

Remote sense state.
Remote sensing disabled (2-wire).
Remote sensing enabled (4-wire).

remoteSense
=
=
=

EXAMPLES:
u_int32 errnum
errnum = DLIsmi_SMURemoteSense(0, 1) ........ /*Enable remote sensing (4-wire) on SMU0.*/
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DLIsmi_SMUReset
#include <dlismi.h>
The DLIsmi_SMUReset function turns off and disconnects one or all of the
SMU Supplies from the 2040 Testhead. The selected SMU supply(s) will also
be reset. If successful, the function will return the DLI_NO_ERROR value
(currently a zero). If not, a non-zero integer value will be returned.
Prototype: u_int32 DLIsmi_SMUReset(u_int16 unitIndex);

<errnum> = DLIsmi_SMUReset(unitIndex);
WHERE:

unitIndex
=
=
=
=
=
=

-1
0
1
2
3

SMU unit to turn off and disconnect
Turn off and disconnect all SMU Supplies
SMU supply 0, SMI board 0
SMU supply 1, SMI board 0
SMU supply 2, SMI board 0
SMU supply 0, SMI board 1, etc, up to 4 boards per system

EXAMPLES:
u_int32 errnum
errnum = DLIsmi_SMUReset(0) ............ /*Reset and turn off SMU supply 0 on SMI board 0.*/
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DLIsmi_SMUSourceAmps
#include <dlismi.h>
The DLIsmi_SMUSourceAmps function is used to program the selected SMU
as a current source. This call turns on the selected SMU and connects the
SMU output to the 2040 Testhead. This call can be setup to return after the
supply’s outputs have settled by programming the proper settling time. If
successful, the function will return the DLI_NO_ERROR value (currently a
zero). If not, a non-zero integer value will be returned.
Prototype: u_int32 DLIsmi_SMUSourceAmps(u_int16 unitIndex, double
current, double voltageLimit, double timeout);

<errnum> = DLIsmi_SMUSourceAmps(unitIndex, current,
voltageLimit, timeout)
WHERE:

unitIndex
=
=
=
=
=

current

0
1
2
3

=

The current level to program the selected SMU output to in
amps.

voltageLimit
=

The voltage compliance limit to program the selected SMU
output to in volts.

timeout

=
=

Series 2040 Test System

SMU unit to program as a current source.
SMU supply 0, SMI board 0.
SMU supply 1, SMI board 0.
SMU supply 2, SMI board 0.
SMU supply 0, SMI board 1, etc, up to 4 boards per system.

0

The time in seconds to wait for the SMU supply to settle before
returning to the calling function.
to 60.0.
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EXAMPLES:
u_int32 errnum
errnum = DLIsmi_SMUSourceAmps(0, 0.02, 100#, 0.5); ......................... /*Program SMU0 as
.............................................. a current source. The output is programmed to 0.02 A with the
........................................... voltage compliance set to 100 VDC. The call will wait 1/2 second
............................................. after the SMU output has been programmed before returning.*/
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DLIsmi_SMUSourceVolts
#include <dlismi.h>
The DLIsmi_SMUSourceVolts function is used to program the selected SMU as
a voltage source. This call turns on the selected SMU and connects the SMU
output to the 2040 Testhead. This call can be setup to return after the supply’s
outputs have settled by programming the proper settling timeout. If successful,
the function will return the DLI_NO_ERROR value (currently a zero). If not, a
non-zero integer value will be returned.
Prototype: u_int32 DLIsmi_SMUSourceVolts(u_int16 unitIndex, double
voltage, double voltageLimit, double currentLimit, double timeout);

<errnum> = DLIsmi_SMUSourceVolts(unitIndex, voltage,
voltageLimit, currentLimit, timeout);
WHERE:

unit

volts

=
=
=
=
=

0
1
2
3

=

The voltage level to program the selected SMU output to in
volts.

voltLimit

=

The over voltage protection limit to program the selected SMU
to in volts.

ampLimit
=

timeout

=

Series 2040 Test System

SMU unit to program as a voltage source.
SMU supply 0, SMI board 0.
SMU supply 1, SMI board 0.
SMU supply 2, SMI board 0.
SMU supply 0, SMI board 1, etc, up to 4 boards per system.

The current compliance limit to program the selected SMU
output to in amps.
0

to 60.0. The time in seconds to wait for the SMU supply to
settle before returning to the calling function.
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EXAMPLES:
i_nt32 errnum
errnum = DLIsmi_SMUSourceVolts(0, 100#, 100#, 0.02, 0.5) .................... /*Program SMU0
.................................................... as a voltage source. The output is programmed to 100 VDC
................................................... with the current compliance set to 0.02 A. The call will wait
........................... 1/2 second after the SMU output has been programmed before returning.*/
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DLIsmi_VPSDisconnect
#include <dlismi.h>
The DLIsmi_VPSDisconnect function opens or closes the SMI power
disconnect relays for the selected VPS unit, disconnecting or connecting the
VPS output from/to the Testhead Patchboard. The power disconnect relays are
open on power-up or if the selected VPS has been reset using either the
DLIsmi_VPSReset or DLIsmi_SMIReset functions. If successful, the function
will return the DLI_NO_ERROR value (currently a zero). If not, a non-zero
integer value will be returned.
Note: Do not use this function for power switching. Power switching will
shorten the life of the disconnect relays on the SMI board.
Prototype: u_int32 DLIsmi_VPSDisconnect(u_int16 unitIndex, u_int16
disconnectState);

<errnum> = DLIsmi_VPSDisconnect(unitIndex,
disconnectState);
WHERE:

unitIndex
=
=
=
=
=

0
1
2
3

disconnectState
=
=

0

=

1

VPS supply to program.
VPS on SMI board 0.
VPS on SMI board 1.
VPS on SMI board 2.
VPS on SMI board 3.

Power disconnect relays state.
Open relays, disconnecting the selected VPS outputs from the
Patchboard.
Close relays, connecting the selected VPS outputs to the
Patchboard.

EXAMPLES:
u_int32 errnum
errnum = DLIsmi_VPSDisconnect(0, 1) ........ /*Connect the VPS0 outputs to the Patchboard.*/
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DLIsmi_VPSInterlock
#include <dlismi.h>
The DLIsmi_VPSInterlock function enables or disables the SMI safety interlock
for the selected VPS unit. The safety interlock is disabled on power-up or if
the selected VPS unit has been reset using either the DLIsmi_VPSReset or
DLIsmi_SMIReset functional calls. If successful, the function will return the
DLI_NO_ERROR value (currently a zero). If not, a non-zero integer value will
be returned.
Prototype: u_int32 DLIsmi_VPSInterlock(u_int16 unitIndex, u_int16
interlockState);

<errnum> = DLIsmi_VPSInterlock(unitIndex, interlockState);
WHERE:

unitIndex
=
=
=
=
=

0
1
2
3

VPS supply to program.
VPS on SMI board 0.
VPS on SMI board 1.
VPS on SMI board 2.
VPS on SMI board 3.

0
1

Safety interlock state.
Disable safety interlock.
Enable safety interlock.

interlockState
=
=
=

EXAMPLES:
u_int32 errnum
errnum = DLIsmi_VPSInterlock(0, 1) ................... /*Enable the SMI safety interlock for VPS0.*/
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DLIsmi_VPSMeas
#include <dlismi.h>
The DLIsmi_VPSMeas function is used to measure the output voltage and
current of the selected SMI voltage programmed supply (VPS). If successful,
the function will return the DLI_NO_ERROR value (currently a zero). If not, a
non-zero integer value will be returned.
Prototype: u_int32 DLIsmi_VPSMeas(u_int16 unitIndex, u_int16 VMuxIndex,
u_int16 IMuxIndex, double *voltageRdg, double *currentRdg);

<errnum> = DLIsmi_VPSMeas(unitIndex, VMuxIndex,
IMuxIndex, *voltageRdg, *currentRdg);
WHERE:

unitIndex
=
=
=
=
=

0
1
2
3

VPS supply to measure.
VPS on SMI board 0.
VPS on SMI board 1.
VPS on SMI board 2.
VPS on SMI board 3.

0
64
128
192

Relay Mux channel used to readback the VPS supply output
voltage.
to 63 (Relay Mux board 0).
to 127 (Relay Mux board 1).
to 191 (Relay Mux board 2).
to 255 (Relay Mux board 3).

0
64
128
192

Relay Mux channel used to readback the VPS supply output
current.
to 63 (Relay Mux board 0).
to 127 (Relay Mux board 1).
to 191 (Relay Mux board 2).
to 255 (Relay Mux board 3).

VMuxIndex
=
=
=
=
=

IMuxIndex
=
=
=
=
=

*voltageRdg
=

Series 2040 Test System

Pointer to the measured output voltage (in volts) of the selected
VPS supply.
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Pointer to the measured output current (in amps) of the selected
VPS supply.

EXAMPLES:
u_int32 errnum
errnum = DLIsmi_VPSMeas(0, 0, 1, voltageRdg, currentRdg);
.............................................................. /*Measure the VPS0 output voltage and current. The
............................................................. voltage monitor output of VPS0 is routed to the tester
........................................................................... measurement system using Rmux channel 0
................................................................... and the current monitor output of VPS0 is routed
.....................................................to the tester measurement system using Rmux channel 1.*/
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DLIsmi_VPSProg
#include <dlismi.h>
The DLIsmi_VPSProg functional call is used to program the selected SMI
voltage programmed supply (VPS) output. This call turns on the selected VPS
supply and connects its output to the 2040 Testhead. This call can be setup to
return after the supply’s outputs have settled by programming the proper
settling time. If successful, the function will return the DLI_NO_ERROR value
(currently a zero). If not, a non-zero integer value will be returned.
Prototype: u_int32 DLIsmi_VPSProg(u_int16 unitIndex, u_int16 VDACIndex,
u_int16 IDACIndex, double voltageOutput, double currentOutput, double
timeout);

<errnum> = DLIsmi_VPSProg(unitIndex, VDACIndex,
IDACIndex, voltageOutput, currentOutput, timeout)
WHERE:

unitIndex
=
=
=
=
=

0
1
2
3

VPS supply to program.
VPS on SMI board 0.
VPS on SMI board 1.
VPS on SMI board 2.
VPS on SMI board 3.

0
12
24
36

DA channel used to control the VPS supply output voltage.
to 11 (ASB board 0).
to 23 (ASB board 1).
to 35 (ASB board 2).
to 47 (ASB board 3).

0
12
24
36

DA channel used to control the VPS supply output current.
to 11 (ASB board 0).
to 23 (ASB board 1).
to 35 (ASB board 2).
to 47 (ASB board 3).

VDACIndex
=
=
=
=
=

IDACIndex
=
=
=
=
=

voltageOutput
=

Series 2040 Test System

The voltage level to program the selected VPS supply output to
in volts.
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currentOutput
=

The current level to program the selected VPS supply output to
in amps.

timeout

=
=

0

The time in seconds to wait for the VPS supply to settle before
returning to the calling function
to 60.0

EXAMPLES:
u_int32 errnum
errnum = DLIsmi_VPSProg(0, 0, 1, 100#, 0.02, 0.5) .............................. /*The output of VPS0
....................................................................................... is programmed to 100 VDC, 0.02 A.
................................................................... The call will wait 1/2 second after the VPS output
.................................................................... has been programmed before returning. ASB DA
................................................................channel 0 is used to control the VPS output voltage,
............................................... ASB DA channel 1 is used to control the VPS output current.*/
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DLIsmi_VPSReset
#include <dlismi.h>
The DLIsmiVPSReset function turns off and disconnects one or all of the SMI
voltage programmed supplies (VPS) from the 2040 Testhead. If successful, the
function will return the DLI_NO_ERROR value (currently a zero). If not, a
non-zero integer value will be returned.
Prototype: u_int32 DLIsmi_VPSReset(u_int16l unitIndex);

<errnum> = DLIsmi_VPSReset(unitIndex);
WHERE:

unitIndex
=
=
=
=
=
=

-1
0
1
2
3

VPS to turn off and disconnect.
Turn off and disconnect all VPS supplies.
VPS on SMI board 0.
VPS on SMI board 1.
VPS on SMI board 2.
VPS on SMI board 3.

EXAMPLES:
u_int32 errnum
errnum = DLIsmi_VPSReset(0) ........................................... /*Turn off VPS0 on SMI board 0.*/
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±VPn = Voltage-Programmed Supply n (VPS)
±PRV = VPS Programming voltage for voltage limit
±PRI = VPS Programming voltage for current limit
VMON = Scaled voltage output monitor signal
VMC = Scaled voltage output monitor return
IMON = Scaled current output monitor signal
IMC = Scaled current output monitor return
-PRV
VLKn = VPS Interlock for supply n
VMC
VLRn = VPS Interlock return for supply n
±SMn = Source Meter Unit n (SMU)
±Sn = SMU sense
Gn = SMU Guard
GSn = SMU Guard sense
SLKn = SMU Interlock for unit n
SLRn = SMU Interlock return for unit n
SDOn = SMU external digital output for unit n
STRn = SMU external trigger input for unit n

-PRI
IMC
VLR0

SLR0
STR0
+S1
-S1
GS1
STR1
SLR1
+S2
-S2
GS2
STR2
SLR2
+5R
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TPB1
TPB2
TPB3
TPB4
TPB5
TPB6
TPB7
TPB8
TPB9
TPB10
TPB11
TPB12
TPB13
TPB14
TPB15
TPB16
TPB17
TPB18
TPB19
TPB20
TPB21
TPB22
TPB23
TPB24
TPB25
TPB26
TPB27
TPB28
TPB29
TPB30
TPB31
TPB32
TPB33
TPB34

BPB1
BPB2
BPB3
BPB4
BPB5
BPB6
BPB7
BPB8
BPB9
BPB10
BPB11
BPB12
BPB13
BPB14
BPB15
BPB16
BPB17
BPB18
BPB19
BPB20
BPB21
BPB22
BPB23
BPB24
BPB25
BPB26
BPB27
BPB28
BPB29
BPB30
BPB31
BPB32
BPB33
BPB34

+VP0
-VP0
+PRV
VMON
+PRI
IMON
VLK0
+SM0
+S0
-SM0
-S0
G0
GS0
SLK0
SDO0
+SM1
-SM1
G1
SDO1
SLK1
+SM2
-SM2
G2
SDO2
SLK2
+5P
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SELFTEST MULTIPLEXER
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TDAC input via Patchboard
Instrumentation Amplifier #0
Instrumentation Amplifier #1
Instrumentation Amplifier #2
Instrumentation Amplifier #3
Reserved
Reserved
Reserved
Reserved
Reserved
Reserved
Reserved
Reserved
+19.5 TBUS power supply
-19.5 TBUS power supply
+15 TBUS power supply
+5 TBUS power supply
-15 TBUS power supply
-5.2 TBUS power supply
Reserved
Reserved
+15 PB Patchboard power supply
+5 PB Patchboard power supply
-15 PB Patchboard power supply
Analog ground
Reserved
Reserved
Reserved
Reserved
Reserved
Analog Source Board
TDAC via internal P/S multiplexer
+65 Volt DC Supply (DC1+)
-65 Volt DC Supply (DC1-)
+65 Volt DC Supply (DC2+)
-65 Volt DC Supply (DC2-)
Reserved
Reserved
Reserved
Reserved
+40 Volt DC Supply
-40 Volt DC Supply
TDAC via the HV Test MUX
252

Analog Programming Manual V1.2

0
1
2
3
4
5
6
7
8
9
10
11
12
13
14
15
16
17
18
19
20
21
22
23
24
25
26
27
28
29
30
31
32
33
34
35
36
37
38
39
40
41
42

TMUX BLOCK DIAGRAM

DLIms_tmux(channel)

Sig3
to AMS
(Monitor Only)
Connector
or Analog
Motherboard
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DLIms_tmux
#include <dlims.h>
The Selftest Multiplexer can be located on any one of four boards, the
Instrumentation Amplifier board, Isolation Amplifier board, TMux Utility
board, or the MSP board. It provides readback of system signals via Sig3,
which is returned to the AMS via the Analog Motherboard. It is used in
calibrating the D/A’s, ARB’s and the AMS using TDAC as a Reference. TDAC is
calibrated to a secondary standard during the Digalog Certification Procedure.
See the Isolation Amplifier board description. The DLIms_tmux function is
available to the user and may be used to readback Instrumentation Amplifier
outputs.
If successful, the function will return the DLI_NO_ERROR value (currently a
zero). If not, a non-zero integer value will be returned.
Prototype: u_int32 DLIms_tmux (int32 channel);

<errnum> = DLIms_tmux(channel);
WHERE:

Chan

=
=
=
=
=
=
=
=
=
=
=
=
=
=
=
=
=
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0
1
2
3
4
5
6
7
8
9
10
11
12
13
14
15
16

TDAC input via Patchboard.
Instrumentation amplifier #0.
Instrumentation amplifier #1.
Instrumentation amplifier #2.
Instrumentation amplifier #3.
Reserved.
Reserved.
Reserved.
Reserved.
Reserved.
Reserved.
Reserved.
Reserved.
+19.5 TBUS power supply.
-19.5 TBUS power supply.
+15 TBUS power supply.
+5 TBUS power supply.
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=
=
=
=
=
=
=
=
=
=
=
=
=
=
=
=
=
=
=
=
=
=
=
=
=
=
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17
18
19
20
21
22
23
24
25
26
27
28
29
30
31
32
33
34
35
36
37
38
39
40
41
42

-15 TBUS power supply.
-5.2 TBUS power supply.
Reserved.
Reserved.
+15PB Patchboard power supply.
+5PB Patchboard power supply.
-15PB Patchboard power supply.
Analog ground.
Reserved.
Reserved.
Reserved.
Reserved.
Reserved.
Analog Source Board.
TDAC via internal P/S mux.
+65 Volt DC Supply (DC1+).
-65 Volt DC Supply (DC1-).
+65 Volt DC Supply (DC2+).
-65 Volt DC Supply (DC2-).
Reserved.
Reserved.
Reserved.
Reserved.
+40 Volt DC Supply.
-40 Volt DC Supply.
TDAC via the HV Test MUX.

EXAMPLES:
u_int32 errnum
errnum = DLIms_tmux (1); ....... /*Multiplexes Instrumentation Amp #0 to Sig3 on the AMS.*/
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TMS Block Diagram
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O N AN ALOG
M OT HERBO ARD

TRIG 1

TRIG A

Event Counter Block Diagram
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Time and Frequency Measurement System (TMS)
The Time Measurement System receives SigA, Sig1 and Sig2 signals from the
RMUX and AMS boards by way of the DLIms_mux function. These signals are
squared up with level and slope programmable crossover detectors (Trig
function) to form TrigA, Trig1, and Trig2, and are gated with MDE signals to
form gate signals for the DLIms_dtime function. TrigA, Trig1, and Trig2 are
used directly as inputs for the DLIms_freq and DLIms_tcount function.
FEATURES: 100 megahertz base count frequency.
10 x 10^-7 long term stability.
Time, frequency, ratio, and count capability.
Phase, rise/fall time, pulse width, duty cycle etc.
3 crossover detectors (triggers) with programmable:
level (10 bits).
slope (rising or falling).
filters - (4)
External event counting.
External clock operation.
Certification output provided.
NOTE: The RMUX, AMS, TMS, and MDE form a highly integrated
Measurement System. This integration requires understanding of the
Measurement System, as a whole, to capture its full advantages. If continuous
counting during the test is required, the DLIms_mux function selecting the
signal must not be tampered with.

DLIms_tcount
#include <dlims.h>
The number of occurrences of a signal during a series of events can be
counted using the DLIms_tcount function. The first DLIms_tcount function
resets and arms the Event Counter. The second DLIms_tcount function returns
the number of occurrences of the selected signal between the two functions. If
successful, the function will return the DLI_NO_ERROR value (currently a
zero). If not, a non-zero integer value will be returned.
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Prototype: u_int32 DLIms_tcount (int32 *value, int32 signal);

<errnum> = DLIms_tcount(*value, signal);
WHERE:

*value

signal

=

0

To 65535. Value is the return variable. Every time this maximun
is exceeded while the counter is running, the value will roll over
to 0. For extremely large values, the variable will roll over to 0 as
many times as necessary to keep the count within the specified
range.

=
=
=
=

0
1
2
3

TrigA (DLIms_mux & DLIms_trig functions required).
Trig1 (DLIms_mux & DLIms_trig functions required).
Trig2 (DLIms_mux & DLIms_trig functions required).
External Event Input.

EXAMPLES:
u_int32 errnum
errnum = tcount (value,0); ................................. /*Read, mux to TrigA, reset, arm and leave.*/
errnum = tcount (value,1); .................................. /*Read, mux to Sig1, reset, arm and leave.*/
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DLIms_dtime
#include <dlims.h>
The DLIms_dtime function generally requires setup of the MDE functions. The
MDE functions allow a visual representation of the measurement on the MDE
scope, with suitable event and period marking for measurement aid.
The Gate parameter sets the event interval to be measured. The Average
parameter allows only one sample to be taken, or the average of a number of
samples to be returned in the value return variable. The Timeout parameter
sets a time limit for the sampling period. If the selected start gate does not
occur within the selected timeout period, a zero (0) will be returned. If the
selected start gate occurs but the end gate does not occur, the timeout value
will be returned. Modes 1 and 0 are used together to take a one-shot reading
on selected waveforms. Mode 2 is used for immediate readings. If successful,
the function will return the DLI_NO_ERROR value (currently a zero). If not, a
non-zero integer value will be returned.
Prototype: u_int32 DLIms_dtime (double *value, int32 gate, int32 average,
double timeout, int32 mode);

<errnum> = DLIms_dtime(*value, gate, average, timeout,
mode);
WHERE:

*value
gate

260

=
=
=
=
=
=
=
=
=
=

Return variable in seconds. (10 nanoseconds resolution)
0
1
2
3
4
5
6
7
8

TrigA to Trig1.
TrigA to TrigA - Bypass MDE. (For Period > 0.5 Seconds)
Start of trace2 to Trig2.
TrigA to Mark on trace1.
Trig1 to Mark on trace2.
TrigA to end of delay1.
Trig1 to end of delay2.
Sweep time 1.(Selftest and Calibration)
Sweep time 2.(Selftest and Calibration)

Series 2040 Test System

Analog Programming Manual V1.2

=
=
=
=
=
=
=

average

=
=

timeout

=
=
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9
10
11
12
13
14
15

Mark width 1.(Selftest)
Mark width 2.(Selftest)
DMERST pulse width.(Selftest)
Crossover A high pulse width.(Selftest)
Crossover 1 high pulse width.(Selftest)
Crossover 2 high pulse width.(Selftest)
TrigA to Trig1 - Bypass MDE. (For Time 0.5 Seconds)

0
2

Take one reading.
through 65536 = number of readings to average.
(Average not used in Modes 0 and 1)

0
1

Wait forever.
to 60 - Time limit in seconds.(Up to 60 seconds)

NOTE: If the Gate does not begin within the time limit, a zero will be returned. If the
Gate begins but does not end within the time limit, the time limit will be returned.

mode

=
=

0
1

=

2

Wait and read a previously armed DLIms_dtime call.
Clear and arm counter and return. This implies a later function
with Mode 0 to read the result. Use for 1shot DLIms_dtime
measurements.
Clear and arm counter, wait for reading or timeout, and return.

EXAMPLES:
u_int32 errnum
errnum = DLIms_dtime (value,0,0,1,2); ................ /* Take immediate time reading on Gate 0,
........................................................................................................ with 1 second timeout.*/
errnum = DLIms_dtime (value,2,0,0,1);
.................................................... /* Arm DLIms_dtime function to Gate 2 and pass through.*/
errnum = DLIms_dtime (value,2,0,1,0);
................................... /*Retrieve a reading from a previously armed DLIms_dtime function.*/
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DLIms_freq
#include <dlims.h>
The DLIms_freq function counts TrigA, Trig1 or Trig2 for the timebase selected
and returns the frequency of the signal in hertz. If successful, the function will
return the DLI_NO_ERROR value (currently a zero). If not, a non-zero integer
value will be returned.
Prototype: u_int32 DLIms_freq (double *value, int32 signal, int timebase,
int32 average);

<errnum> = DLIms_freq(*value, signal, timebase, average);
WHERE:

*value
signal

=
=
=
=

timebase

=
=
=
=
=
=
=
=
=

average

=
=
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Return variable in hertz.
0
1
2

TrigA. (DLIms_mux and DLIms_trig functions required).
Trig1. (DLIms_mux and DLIms_trig functions required).
Trig2. (DLIms_mux and DLIms_trig functions required).

0
1
2
3
4
5
6
7
8

10 microseconds.
100 microseconds.
1 millisecond.
10 milliseconds.
100 milliseconds.
1 second.
10 seconds.
100 seconds.
1000 seconds.

0
2

Take one reading.
through 65536 = number of readings to average.
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EXAMPLES:
u_int32 errnum
errnum = DLIms_freq (value, 1, 1, 0); ........... /*Return Trig1 frequency with 100 microseconds
...................................................... timebase. If Trig1 = 10 Megahertz, 1000 counts would be
........................................................................ taken and the accuracy = 0.1% +/- 1 count.*/
errnum = DLIms_freq (value, 2, 5, 5); .................... /*Return the average of 5 Trig2 frequency
............................................................................... measurements with 1 second timebase.*/
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DLIms_ratio
#include <dlims.h>
The DLIms_ratio function returns the ratio of the frequency of a waveform to
a selected gate time. If successful, the function will return the
DLI_NO_ERROR value (currently a zero). If not, a non-zero integer value will
be returned.
Prototype: u_int32 DLIms_ratio (double *value, int32 signal, int32 gate, int32
average, double timeout);

<errnum> = DLIms_ratio(*value, signal, gate, average,
timeout);
WHERE

*value

signal

gate

264

=

Number of occurrences of TrigX per Gate time. (Dimensionless
number)

=
=
=

0
1
2

TrigA (DLIms_mux and DLIms_trig functions required).
Trig1 (DLIms_mux and DLIms_trig functions required).
Trig2 (DLIms_mux and DLIms_trig functions required).

=
=
=
=
=
=
=
=
=
=
=
=
=
=
=

0
1
2
3
4
5
6
7
8
9
10
11
12
13
14

TrigA to Trig1.
Not used.
Trig1 to Trig2.
TrigA to Mark on trace1.
Trig1 to Mark on trace2.
TrigA to end of delay1.
Trig1 to end of delay2.
Sweep time 1.(Selftest and Calibration use)
Sweep time 2.(Selftest and Calibration use)
Mark width 1.(Selftest)
Mark width 2.(Selftest)
DME Reset pulse width.(Selftest)
TrigA high pulse width.(Selftest)
Trig1 high pulse width.(Selftest)
Trig2 high pulse width.(Selftest)

Series 2040 Test System

Analog Programming Manual V1.2

average

=
=

timeout

=
=
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0
2

Take one reading.
through 65536 = number of readings to average.

0

Wait forever.
Time limit in seconds. (Up to 65 seconds).

If the gate does not begin within the time limit, a zero will be returned. If the gate
begins but does not end within the time limit, the time limit will be returned.

EXAMPLES:
u_int32 errnum
errnum = DLIms_ratio (value, 0, 0, 0, 1);
............................................................ /*Return number of TrigA’s for TrigA to Trig1 gate time.
.............................................................................. Take one reading (Timeout = 1 second).*/
errnum = DLIms_ratio (value, 1, 2, 2, 2);
............................................................ /*Return number of Trig1’s for Trig1 to Trig2 gate time.
.......................................................................... Average 2 readings (Timeout = 2 seconds).*/

Series 2040 Test System

265

LabWindows/CVI

266

Analog Programming Manual V1.2

Series 2040 Test System

Analog Programming Manual V1.2

LabWindows/CVI

TRIGGER MATRIX
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Trigger Matrix Block Diagram
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Trigger Matrix
The Trigger Matrix is a system-wide resource that interfaces with most cards
and resources of the Series 2040 Test System. The digital T-Bus motherboard,
the measurement cards, the digital test cards, and the source cards are all
involved. The Trigger Matrix system can be broken down into the following
areas:
The Trigger Matrix Bus located on the T-Bus motherboard.
The Trigger Matrix circuitry located on the Testhead cards.
The Trigger Matrix CPU Interface located on the internal Testhead
Power Supply Controller card.
Trigger Matrix Bus
The Trigger Matrix Bus (TMBus) is composed of eight signal lines on the Digital
T-Bus motherboard. The following rules apply to the Testhead cards and
software using the TMBus:
Only one source can drive a particular line at any given time. If a
source is already connected to a TMBus line, it will be disconnected.
Any card can drive multiple TMBus lines with the same separate trigger
signals.
Any number of cards may receive a trigger signal placed on a TMBus
line.
Any card may receive separate trigger signals on multiple TMBus lines.
Each line of the Trigger Matrix Bus is pulled up to VCC via a 470 ohm resistor.
This pull up defines the non-driven state of the bus. A dual termination (one
on the Testhead Power Supply Control card, the other at the opposite end of
the Digital T-Bus motherboard) helps preserve signal integrity. Capacitive
terminators are used in order to reduce power requirements during idle times.
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Trigger Matrix Circuitry
Trigger Matrix Bus (TMBus) signals are driven from tri-stateable totem pole
output devices. Only one output gate and one input gate per Testhead board
is allowed to connect to individual bus signals. This rule reduces loading on
the bus. Due to hardware design, the Testhead cards multiplex the inputs and
outputs allowing several inputs of one card to be connected to a TMBus
signal.
TMBus circuitry is only on 2040 type cards that support the 16 bit interface.
TMBus control circuitry is accessed at board address offsets 0xF0 through
0xF7. The user is not expected to have to access this address area since the
functions ensure the presence of Trigger Matrix circuitry on any given board
and provide for complete programming capability.
Trigger Matrix CPU Interface
Circuitry located on the Testhead Power Supply Controller (THPSC) allows the
programmer to interrogate the state of the Trigger Matrix Bus. This circuitry
also allows the programmer to set the state of a TMB line. Additional circuitry
permits the programmer to set up one TMB signal to interrupt the CPU.
User programming of the Trigger Matrix CPU Interface (TMCI) is accomplished
with the DLItmx_tmsetIn, DLItmx_tmsetout, DLItmx_cleartm and
DLItmx_readtm functions. Specifics of the actions of the functions are
provided for specification completeness.
Interrogation of the bus is accomplished by reading address offsets 0xF0, 0xF1
and 0XF2. These addresses correspond to the present levels on the TMB lines,
falling edge and rising edge capture registers. The capture registers are cleared
of previous information by writing any data to 0xF1 or 0xF2, respectively.
TMB signal enabling (i.e. removing the signal line from tri-state) for this
interface is accomplished by writing the register at 0xF4. The signal level for
particular lines is written to address 0xF0.
Trigger Matrix Resources per card
The following is a list of the current Testhead cards and the associated TMB
inputs and outputs. Included is a description of the signal.
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AMPLITUDE MEASUREMENT SYSTEM (AMS)
INPUTS:
TAMS - Trigger AMS - This signal will cause the A/D converter to start a
conversion.
XA - Crossover A - The input to the TrigA circuitry, this signal ultimately
becomes TrigA. Will accept a rising or falling edge. Programmed using the
DLIms_trig function.
X1 - Crossover 1 - The input to the Trig1 circuitry, this signal ultimately
becomes Trig1. Will accept a rising or falling edge. Programmed using the
DLIms_trig function.
X2 - Crossover 2 - The input to the Trig2 circuitry, this signal ultimately
becomes Trig2. Will accept a rising or falling edge. Programmed using the
DLIms_trig function.
OUTPUTS:
EOC - End of convert - The signal that tells the user when the A/D converter is
done converting.
MEASUREMENT DISPLAY ELECTRONICS (MDE)
OUTPUTS:
TrigA - The output of the crossover detector A. This signal is high during the
time the input signal is greater in magnitude than that of the trigger setting.
Trig1- The output of the crossover detector 1. This signal is high during the
time the input signal is greater in magnitude than that of the trigger setting.
Trig2- The output of the crossover detector 2. This signal is high during the
time the input signal is greater in magnitude than that of the trigger setting.
TAMS - The measurement marker. The rising edge of this signal provides a
timing signal the programmer may use to trigger a measurement.
Series 2040 Test System
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Sweep1 - The high portion of this signal is when sweep #1 is active.
Sweep2 - The high portion of this signal is when sweep #2 is active.
TIME MEASUREMENT SYSTEM (TMS)
INPUTS:
Gate - When this signal is high, 10-ns counts are accumulated in the TMS
counter. When used with the DLIms_dtime function, a reading of seconds is
returned.
T2Lfreq - Meant to be a repetitive signal, rising edges of this signal are counted
during an interval time determined by the function DLIms_freq.
Event - Rising edges on this signal are counted from one DLIms_tcount
function to the next.
OUTPUTS:
TIC - The output of the TIC counter. Only the high portion of this signal is of a
guaranteed time. This time is set by the DLIms_freq function and only occurs
during its execution.
EventRCOut - The ripple carry out of the event counter.
Ready - A high on this line indicates the TMS is ready to take another reading.
DIO & ADIO CARDS
INPUTS:
RStrobe - An edge on this line will strobe data into the receivers. Polarity of
the edge is determined by the DLIdio_rstrobe_3 function using the external
mode.
DvrClk - An edge on this line will strobe data out from the drivers. Polarity of
the edge is determined by the DLIdio_dvrClk function using the external
mode.
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OUTPUTS:
Rstrobe - The rising edge of this signal is when data is being clocked into the
receivers.
DvrClk - The rising edge of this signal is when the data is being clocked out of
the drivers.
ANALOG SOURCE BOARD
INPUTS:
DACUpdate - A rising edge on this line will update all of the DAC outputs
from a previously programmed value.
ARB0Start - An edge on this signal will start the arbitrary waveform generator
#0 (relative to this board). Edge polarity can be controlled using the
DLIasb_arb function using the external mode.
ARB0Stop - An edge on this signal will stop the arbitrary waveform generator
#0 (relative to this board). Edge polarity can be controlled using the
DLIasb_arb function using the external mode.
ARB1Start - An edge on this signal will start the arbitrary waveform generator
#1 (relative to this board). Edge polarity can be controlled using the
DLIasb_arb function using the external mode.
ARB1Stop - An edge on this signal will stop the arbitrary waveform generator
#1 (relative to this board). Edge polarity can be controlled using the
DLIasb_arb function using the external mode.
OUTPUTS:
Pulse0 - The output of the first pulse associated with the first ARB on the
board.
Pulse1 - The output of the second pulse associated with the first ARB on the
board.
Series 2040 Test System

273

LabWindows/CVI

Analog Programming Manual V1.2

Pulse2 - The output of the first pulse associated with the second ARB on the
board.
Pulse3 - The output of the second pulse associated with the second ARB on
the board.
MEMORY REPLACEMENT UNIT (MRU)
INPUTS:
In0Trig - Software-monitored trigger via function MRIn().
In1Trig - Software-monitored trigger via function MRIn().
UUTTrigIn - UUT-monitored trigger.
TMLogWTS - Trigger Matrix signal used to capture logic analyzer data samples.
TMLogSTRT - Trigger Matrix signal used to arm the logic analyzer.
TMLogSTOP - Trigger Matrix signal used to disarm the logic analyzer.
OUTPUTS:
Out0 - Software-generated trigger created by MRU firmware from function
MROut().
Out1 - Software-generated trigger created by MRU firmware from function
MROut().
FuncTrig - Software-generated trigger created by MRU firmware during
execution of certain functions.
ResetTrig - Software-generated trigger created by MRU firmware during
product reset.
UUTTrigOut - Product-generated trigger lasting one UUT bus cycle.
PropTrigOut - DIGALOG PROPRIETARY SIGNAL.
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TRIGGER MATRIX FUNCTIONS
The graphical user interface Trigger Matrix Manager or TMman can be used to
view or program the trigger matrix resources at any time. For trigger matrix
programming within a CVI environment, the following functions can be used.

DLItmx_tmsetin
#include <dlitmx.h>
The DLItmx_tmsetin function is used to make or break Trigger Matrix
connections to the inputs of boards containing Trigger Matrix hardware. Due
to hardware restrictions, an input to a board cannot be connected to more
than one Trigger Matrix channel at one time. Passing a negative number for
the TMBChannel parameter will break the connection between the signal
selected and the Trigger Matrix Bus. The signal is selected by cross-referencing
the signal name to the number that represents it for that particular board type
and then inserting it into the inputSignal parameter. If successful, the function
will return the DLI_NO_ERROR value (currently a zero). If not, a non-zero
integer value will be returned.
Prototype: u_int32 DLItmx_tmsetin (int16 TMBChannel, u_int16
testheadSlot, u_int16 inputSignal);

<errnum> = DLItmx_tmsetin(TMBChannel, testheadSlot,
inputSignal);
WHERE:

TMBChannel
=
=
=
=

0
1
2
3

TMBus channel 0.
TMBus channel 1.
TMBus channel 2.
TMBus channel 3.
Etc. to channel 7.

Note: Passing a negative number for the TMBChannel parameter will break the
connection between the signal selected and the Trigger Matrix Bus.
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testheadSlot
=

inputSignal
=
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1

to 23. This parameter determines which Testhead slot (board) is
being programmed.

0

to 7. This parameter determines which signal on the selected
board is being programmed.

EXAMPLES:
u_int32 errnum
errnum = DLItmx_tmsetin (5,22,0); ................................................ /*Connects input signal #0
......................................................................... of the board in slot 22 to TMBus channel 5.*/
errnum = DLItmx_tmsetin (-5,22,0); ................... /*Disconnects the connection from above.*/
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DLItmx_tmsetout
#include <dlitmx.h>
The DLItmx_tmsetout function is used to make or break Trigger Matrix
connections to the outputs of boards containing Trigger Matrix hardware. To
avoid conflicts, no two outputs from Testhead boards will be allowed to drive
a single Trigger Matrix Bus channel at one time. Passing a negative number for
the TMBChannel parameter will break the connection between the signal
selected and the Trigger Matrix Bus. The signal is selected by cross-referencing
the signal name to the number that represents it for that particular board type
and then inserting it into the outputSignal parameter. If successful, the
function will return the DLI_NO_ERROR value (currently a zero). If not, a
non-zero integer value will be returned.
Prototype: u_int32 DLItmx_tmsetout (u_int16 TMBChannel, u_int16
testheadSlot, int16 outputSignal);

<errnum> = DLItmx_tmsetout(TMBChannel, testheadSlot,
outputSignal);
WHERE:

TMBChannel
=
=
=
=

0
1
2
3

TMBus channel 0.
TMBus channel 1.
TMBus channel 2.
TMBus channel 3.
Etc. to channel 7.

Note: Passing a negative number for the TMBChannel parameter will break the
connection between the signal selected and the Trigger Matrix Bus.

testheadSlot
=

outputSignal
=
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1

to 23. This parameter determines which Testhead slot (board) is
being programmed.

0

to 7. This parameter determines which signal on the selected
board is being programmed
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EXAMPLES:
u_int32 errnum
errnum = DLItmx_tmsetout (5,22,0); ................................................ /*Connects output signal
.................................................................... #0 of the board in slot 22 to TMBus channel 5.*/
errnum = DLItmx_tmsetout (-5,22,0); ................. /*Disconnects the connection from above.*/
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DLItmx_cleartm
#include <dlitmx.h>
The DLItmx_cleartm function breaks all input and output connections of every
Testhead board from a specific Trigger Matrix Bus channel. This function works
well to clear the way for programming Trigger Matrix connections to a TMBus
channel of unknown status. If successful, the function will return the
DLI_NO_ERROR value (currently a zero). If not, a non-zero integer value will
be returned.
Prototype: u_int32 DLItmx_cleartm (u_int16 TMBChannel);

<errnum> = DLItmx_cleartm(TMBChannel);
WHERE:

TMBChannel
=
=
=
=

0
1
2
3

TMBus channel 0.
TMBus channel 1.
TMBus channel 2.
TMBus channel 3.
Etc. to channel 7.

EXAMPLES:
u_int32 errnum
errnum = DLItmx_cleartm (0); ........................./*Clears all connections to TMBus channel 0.*/
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DLItmx_readtm
#include <dlitmx.h>
The DLItmx_readtm function checks to see if the board in slot number
<testheadSlot> exhibits Trigger Matrix hardware and if it does, returns the
Trigger Matrix Bus configuration in the form of two long integers. The
outputSignals and inputSignals parameters store these two long integers. The
individual bits in these long integers determine which channels are enabled,
and which TMBus signal the channel is routed to. If successful, the function
will return the DLI_NO_ERROR value (currently a zero). If not, a non-zero
integer value will be returned.
Prototype: u_int32 DLItmx_readtm (u_int32 *outputSignals, u_int32
*inputSignals, u_int16 testheadSlot);

<errnum> = DLItmx_readtm(*outputSignals, *inputSignals,
testheadSlot);
WHERE:

outputSignals
=
=
=
=
=
=
=
=
=
=
=
=
=
=
=
=
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31
28-30
27
24-26
23
20-22
19
16-18
15
12-14
11
8-10
7
4-6
3
0-2

If set, TMBus 7 is enabled.
Determines which output signal TMBus 7 is connected to (0-7).
If set, TMBus 6 is enabled.
Determines which output signal TMBus 6 is connected to (0-7).
If set, TMBus 5 is enabled.
Determines which output signal TMBus 5 is connected to (0-7).
If set, TMBus 4 is enabled.
Determines which output signal TMBus 4 is connected to (0-7).
If set, TMBus 3 is enabled.
Determines which output signal TMBus 3 is connected to (0-7).
If set, TMBus 2 is enabled.
Determines which output signal TMBus 2 is connected to (0-7).
If set, TMBus 1 is enabled.
Determines which output signal TMBus 1 is connected to (0-7).
If set, TMBus 0 is enabled.
Determines which output signal TMBus 0 is connected to (0-7).
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inputSignals
=
=

31
28-30

=
=

27
24-26

=
=

23
20-22

=
=

19
16-18

=
=

15
12-14

=
=

11
8-10

=
=

7
4-6

=
=

3
0-2

testheadSlot
=
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If set, input signal 7 is enabled.
Determines which TMBus number input signal 7 is routed to (07).
If set, input signal 6 is enabled.
Determines which TMBus number input signal 6 is routed to (07).
If set, input signal 5 is enabled.
Determines which TMBus number input signal 5 is routed to (07).
If set, input signal 4 is enabled.
Determines which TMBus number input signal 4 is routed to (07).
If set, input signal 3 is enabled.
Determines which TMBus number input signal 3 is routed to (07)
If set, input signal 2 is enabled.
Determines which TMBus number input signal 2 is routed to (07).
If set, input signal 1 is enabled.
Determines which TMBus number input signal 1 is routed to (07).
If set, input signal 0 is enabled.
Determines which TMBus number input signal 0 is routed to (07).

to 23. This parameter determines which Testhead slot (board) is
being read.
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