


Technical Bulletin (cont’d.) Page 2 of 6

Sequential (SEQ) Scan Method: Data is acquired and presented to the user in the order that the Scan List specifies.  Ports
may be specified in the Scan List in any order, and individual ports may be repeated as often as desired. This method is
restricted to sample rates of 20,000 measurements per second and provides analog settling times of approximately 50
microseconds for each port.

Parallel (PAM) Scan Method: Data is acquired in an order determined by the 8400 based on the Scan List.  However, the
data is presented to the user in the order that the Scan List specifies.  Ports may be specified in the Scan List in any order, and
individual ports may be repeated as often as desired.  However, the system will acquire the data in an optimal order,
attempting to obtain maximum accuracy through a parallel addressing scheme. This method provides sample rates of 50,000
measurements per second while providing analog settling times of 80 microseconds or more.

The FIU/ SDI combination supports four (4) modes of data acquisition (listed simplest to most complex):

• Sequential Scan Method for pressure data only
• Sequential Scan Method for temperature and pressure data
• Parallel Scan Method for pressure data only
• Parallel Scan Method for temperature and pressure data

Sequential Scan Method for Pressure Data Only

Sequential Scan Method for pressure data is the simplest form of data acquisition.  The Scan List is processed, one port at a
time, at a data rate of 20 kHz, or 50 microseconds per port.

If a user wanted to scan ports 101-116 (module 1, ports 1 through 16), using the Sequential Scan Method, the system would:

Set up port 101 (which takes about 5 microseconds)
Wait 42 microseconds
Take pressure data from port 101 (which takes about 3 microseconds)
Set up port 102
Wait 42 microseconds …

   This process would be repeated until all 16 data ports were sampled.

Sequential Scan Method for Temperature and Pressure Data

Again, the Scan List is processed, one port at a time, at a data rate of 20 kHz, or 50 microseconds per port.  The temperature
data is acquired 29 microseconds after the port address is set, and the pressure data is acquired 13 microseconds later.

If a user wanted to scan port 101-116 (module 1, ports 1 through 16), using the Sequential Scan Method, the system would:

Set up port 101
Wait 29 microseconds
Take temperature data from port 101 (which takes about 3 microseconds)
Wait 13 microseconds
Take pressure data from port 101 (which takes about 3 microseconds)
Set up port 102
Wait 29 microseconds …

   This process would be repeated until all 16 data ports were sampled.
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Parallel Scan Method

The SDI supports a parallel addressing scheme to enable higher speed data acquisition with maximum accuracy. To facilitate
this Parallel Scan Method, the SDI utilizes a sophisticated hardware configuration for addressing the ESP pressure scanners
and multiplexing their outputs. The ESP pressure scanners are connected one of four (4) address buses within the SDI. The
address lines are latched to the ESP scanners using strobe lines. This allows new addresses to be latched to ESP scanners
whose outputs have just been digitized while still maintaining the previous address on other scanners whose outputs still need
to be digitized. This way the outputs of the previously sampled ESP scanners can be settling at the new address while the
outputs of the others are being digitized. The temperature and pressure output signals of the pressure scanners are
multiplexed through separate analog lines into a single A/D.



Technical Bulletin (cont’d.) Page 4 of 6

Up to sixteen (16) ESP scanners can be interfaced to one SDI and are connected to the four address buses in the following
order.

Address Bus 1 Address Bus 2 Address Bus 3 Address Bus 4
ESP #1 ESP #2 ESP #3 ESP #4
ESP #5 ESP #6 ESP #7 ESP #8
ESP #9 ESP #10 ESP #11 ESP #12
ESP #13 ESP #14 ESP #15 ESP #16

The advantages of the Parallel Scan Method are:

• aggregate sample rates are much higher than the Sequential Scan Method
• each port has a longer analog signal settling time than the Sequential Scan Method
• the A/D converter may be run at a higher rate than the Sequential Scan Method, without sacrificing data quality

The data will be presented to the user in the order specified by the Scan List, but it will be acquired according to the
algorithm below. The actual scan order for Parallel Scan Method is unusual, but deterministic and not complex. The
algorithm within the 8400 to determine the scanning sequence is as follows:

Construct a table than has 4 columns (one for each address bus) and N rows, depending on the total number of ports.  Fill the
table from top to bottom, one column at a time, using the rules below.

• From the Scan List, copy each port that belongs to scanners number 1, 5, 9, or 13, into the next available space of
column #1

• From the Scan List, copy each port that belongs to scanners number 2, 6, 10, or 14, into the next available space of
column #2

• From the Scan List, copy each port that belongs to scanners number 3, 7, 11, or 15, into the next available space of
column #3

• From the Scan List, copy each port that belongs to scanners number 4, 8, 12, or 16, into the next available space of
column #4

The data will be acquired by row, starting with row #1, column #1.

For example, if a user wanted to scan 4 ports, from each of 4 scanners, the SD2 initialization command might look like this:

SD2 111  1    101-104   201-204   301-304  401-404

The scanning sequence would look like this:

Address Bus 1 Address Bus 2 Address Bus 3 Address Bus 4
101 201 301 401
102 202 302 402
103 203 303 403
104 204 304 404

The FIU/SDI will actually scan this data sequence in the following order:

101, 201, 301, 401, 102, 202, 302, 402, 103, 203, 303, 403, 104, 204, 304, 404

Parallel Scan Method for Pressure Data Only

When temperature data is not being acquired, the Parallel Scan Method provides sampling of the pressure ports at a rate of 50
kHz.  While this is only 20 microseconds per port, each scanner is only being operated at 12.5 kHz, which allows 80
microseconds between ports within the same scanner. As a result, the Parallel Scan Method is both faster and provides better
data quality than the sequential Scan Method.  In this mode, each port has about 72 microseconds of analog settling time.
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The activity would look like this:

Acquire (dummy) pressure data, set up port 101
Acquire (dummy) pressure data, set up port 201
Acquire (dummy) pressure data, set up port 301
Acquire (dummy) pressure data, set up port 401
Acquire 101 pressure data, set up port 102
Acquire 201 pressure data, set up port 202
Acquire 301 pressure data, set up port 302
Acquire 401 pressure data, set up port 402
Acquire 102 pressure data, set up port 103
Acquire 202 pressure data, set up port 203
Acquire 302 pressure data, set up port 303
Acquire 402 pressure data, set up port 403
Acquire 103 pressure data, set up port 104
Acquire 203 pressure data, set up port 204
Acquire 303 pressure data, set up port 304
Acquire 403 pressure data, set up port 404
Acquire 104 pressure data, set up port (dummy)
Acquire 204 pressure data, set up port (dummy)
Acquire 304 pressure data, set up port (dummy)
Acquire 404 pressure data, set up port (dummy)

Parallel Scan Method for Pressure and Temperature Data

The system constructs the same internal scan list as before, but will now acquire temperature data just prior to acquiring the
pressure data.

When using the Parallel Scan Method, the A/D converter is operated at a speed of 60kHz. However, that sample rate must be
divided between both temperature and pressure data. As a result, the pressure signal for each port has about 132
microseconds of analog settling time.  Temperature is sampled first, after about 118 microseconds of settling time.

If a user wanted to scan 4 ports, from each of 4 scanners, the SD2 command might look like this:

SD2 111  1    101-104   201-204   301-304  401-404

The scanning sequence would look like this:

Address Bus 1 Address Bus 2 Address Bus 3 Address Bus 4
101 201 301 401
102 202 302 402
103 203 303 403
104 204 304 404

The FIU/SDI will actually scan this data sequence in the following order:

101, 201, 301, 401, 102, 202, 302, 402, 103, 203, 303, 403, 104, 204, 304, 404

The activity would look like this:

Acquire (dummy) pressure data, set up port 101
Acquire (dummy) pressure data, set up port 201
Acquire (dummy) pressure data, set up port 301
Acquire (dummy) pressure data, set up port 401
Acquire 101 temperature data
Acquire 101 pressure data, set up port 102




