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WARRANTY AND ASSISTANCE

The SM16, SM64 STORAGE MODULES AND SM232A STORAGE
MODULE/RS232 INTERFACE are warranted against defects in
materials and workmanship. This warranty applies for twelve
months from date of delivery. We will repair or replace products
which prove to be defective during the warranty period provided
they are returned prepaid to CAMPBELL SCIENTIFIC, INC. CAMPBELL
SCIENTIFIC, INC. will return warranted equipment by surface
carrier prepald. No other warranty Is expressed or impl led.
CAMPBELL SCIENTIFIC, INC. is not llable for consequential
damages.

Products may not be returned without prior authorization.
To obtain a Returned Materials Authorization (RMA), contact
CAMPBELL SCIENTIFIC, INC., phone (801) 753-2342. An RMA number
will be issued In order to facilitate identification of an
Iinstrument upon arrival., Please write this number clearly on the
outside of the shipping container,

CAMPBELL SCIENTIFIC, INC. does not accept collect calls.

Non-warranty products returned for repair should be
accompanied by a purchase order to cover the repalr,






PREFACE

Although the Storage Module shipped with this Manual is a
fully operational version, two functions |[isted on the front
panel have not been programmed into the firmware (EPROM). The
unimplemented functions are (1) it cannot be used to transfer a
program to a datalogger and (2) it cannot be used to receive a
program from a datalogger. All other functions are implemented
and worklng.
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SECTION 1. GENERAL INFORMAT ION

CSi's Storage Modules (SM) and the SM232A Storage
Module/RS232 |Interface are designed to store and unload data
recorded by Campbell Scientlific dataloggers. The data are stored
in the SM In battery backed sol id state CMOS RAM., The SM can
unload Its data direct to a computer or printer via the SM232A or
i+ can unload direct to cassette tape., Data on the cassette tape
can be ftransfered to a computer using the C20 Cassette Interface
or the PC201. The SM was developed to provide the user a
convenlent rellable method of data storage In temperatures
between -35 and +55°C. Thls method of data storage el Iminates
many of the Inconveniences and problems associated with the
storage of data on cassette tape In sub-freezing temperatures.

The Mode| SM16 has 16,384 (16k) bytes of memory and will
store up to 8192 Low Resolution or 4096 High Resolution data
points. The Model SM64 Is functionally identical +to the SM16
except that it has 65,536 (64K) bytes of memory and wlll store up
to 32,768 Low Resolution or 16,348 High Resolution data polnts,

A Low Resolutlon data point falls between + 6999 and + 0.001. A
High Resolution data polnt falls beftween + 99999 and + 0.00001.
Refer to the Operator's Manual of the datalogger to determine
whether or not the datalogger has the High Resolution option.

Before the SM leaves the Factory, It has been tested In CSl's
environmental chamber for several hours at =35°C and at +55°C.
The humidity operating range of the electrical components Inside
the SM is 0 to 90% RH provided It Is noncondensing. Environmental
testing of the SM at temperatures outside those referenced above
can be performed. Contact the Factory for detalls.

The SM weighs two pounds and is 1.75 linches high, 4.4 Inches
wide and 6.25 inches deep with another inch of depth required for
the connector. While it Is connected to a datalogger or the
SM232A it draws Its operating power (aprox. 0.3 = 0.5 mA quies-
cent, 8 mA when storing/dumping) from the datalogger. In a
typical situation this amount of current drain will reduce the
21X or CR21 battery |ife time by one third and the CR7 battery
cycle time by 56. The SM uses Its own Internal battery to hold
+he data In CMOS RAM when It Is not connected to the datalogger
or SM232A. When It Is not connected, the current drain of the SM
Is small enough that its Internal battery should last six to nine

years.

The SM232A Storage Module/RS232 Interface is a device which
allows communication to take place between the SM and a terminal,
printer, Modem or computer. The user's terminal, eftc. must have
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SECTION 1. GENERAL INFORM

a standard RS-232-C interface to connect to the SM232A, The
functions primarily as a voltage level shifter to translate t
to 5 VDC level used by the SM to the standard RS232 voltage
levels. Another function of the SM232A Is to provide a 5 VDC
power supply for the SM,

The SM232A comes with and Is powered by a 110 VAC transf
that outputs 16 VAC. It is designed to operate In the 0 to +4
temperature range and the 0 to 90%, noncondensing RH range.
weight of the SM232A s 0.7 pounds and it Is 2 Inches high, 5
inches wide and 4.8 inches deep.

The SM may also be interfaced to the IBM PC or acompatl
via the PC201 card and the SC209 cable.

r

D

ION

M232A

er
c




SECTION 2. DATA STORAGE

2,1 GENERAL

The Storage Module (SM) recelves data coming from the
datalogger which otherwise Is intended for a printer., The CRZ21
and the CR5 automatically send data to the prinfter/SM. The CR7
and 21X must be programmed (¥4 Mode) to send data to the
printer/SM. The datalogger sends the data to the SM in ASCII
where it Is elther converted and stored In CSli's binary Format or
stored direct in ASCI!. CSli's binary Format makes more efficient
use of the memory and therefore Is the prefered method for
storing datalogger data.

The number of days that the SM can be left to store data Is
determined by deviding the total number of data points In the SM
memory (SM16 = 8192, SM64 = 32768) by the total number of data
points output by the datalogger In one day. Overhead Information
such as date, time and output table ID must be Included in the
total daily data polint output. Storage of a High Resolution data
point (datalogger operators manual will specify If this option Is
available) requires twice as much memory as a Low Resolution data
point.

Information concerning the Test & Initialization procedure
and some brief set up instructions for storing data generated by
CSI's dataloggers, a terminal, or a computer are found in the
following Sections. More detalled Information concerning the
varlous switch functlons is found In Appendix A.

2,2 TEST & INITIALIZATION

The Test & Initlalizationroutine is set up toallow the
user to do a partial SM memory test and to Initialize storage
pointers. This test does not check the condition of the battery
or verify the battery's ability to hold the data in memory. See
Sectlon 4 for the battery check procedure. NOTE: This routine
REMOVES all previously stored data values. Therefore, the Test &
Initial ization routine should be executed AFTER ALL VALUABLE DATA
HAS BEEN UNLOADED AND CHECKED and BEFORE NEW DATA ARE STORED.

To execute the Test & Initlalization function the SM must be
plugged Into a host system (datalogger or SM23ZA) for power. |f
the SM Is attached to the SM232A the SM232A LOAD/UNLOAD SWITCH (see
Figure 3-1) should be In the TRANSPARENT position. SWITCHES 5
and 6 on the SM should be set In the UP position and the BUTTON
pushed and released. About 2 seconds after t+he BUTTON is released
t+he ACTIVE LIGHT will come on for a perlod of 2 seconds to Indi-
cate that the SM has completed the Test & Initialization function.
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SECTION 2. DATA STORAGE
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FIGURE 2-1, Storage Module
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SECTION 2. DATA STORAGE

The memory test function checks one byte out of every 256 bytes
which should catch most memory fallures, Because it is not a
complete check of the memory, the user should occasionally check
his data for small "holes" or scrambied information. I|f the tfest
finds some of the memory is bad, the LIGHT will flash more than
once: 10 times for bad EPROM, 15 times if RAM on CPU board is
bad, 20 times If data storage memory is bad. If bad data storage
memory Is found, the SMwlill also "map out" the bad memory

enabl ing the user to store data In the remaining good memory
until the SM can be sent In for repair.

NOTE! SWITCHES S5 and 6 must be reset In the DOWN position before
new data wiil be stored.

2.3 LOADING DATA FROM THE CR21

To load data from the CR21 to a SM, connect the "SERIAL 1/0"
port on the CR21 to the 9 pin D-type connector on the SM, using
the Model SC12 Two Peripheral Connector Cabie (Figure 2-1)., Sef
the SWITCHES as follows:

SWITCH POSITION EUNCTION

1,2 DOWN Used to select the appropriate baud rate.
The baud rate of the CR21 is fixed at 300
baud. The baud rate setting of the SM must
match that of the CR21; therefore, switches 1

and 2 must be down.

3 DOWN This position selects the encode/decode
optlon which Is the most efficient way to
store data generated by CS| dataloggers (see
Appendix C).

4 2712 Used to determine what Is to be done when a
user tries to store too much data in the SM.

If SWITCH 4 i1s DOWN, new data are written
over old data when the SM memory becomes

full.
If SWITCH 4 is UP, new data will NOT be
stored once the SM is full, If the memory of

+the SM 1Is over run, some of the lost data can
be recovered by transferring the internal
final memory of the CR21 to the replacement
SMwith the keyboard entry of a *9 printer
dump.

5,6 DOWN Data load position.
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SECTION 2. DATA STORAGE

With the SWITCHES properly set the SM is ready to accept
data., The SM stores data coming from the datalogger which
otherwise Is Intended for a printer. The CR21 Micrologger
AUTOMAT ICALLY sends Its data to a printer or storage module as
data are stored in Its final memory. As values are stored In|the
memory of the Storage Module the SM ACTIVE LIGHT will flash.
This flashing actlon should be used as an indicator to heip
verify that the set-up procedure Is correct.

2.4 LOADING DATA FROM THE CR7 OR 21X

To load data from the CR7 to a SM, connect the "SERIAL /0
port on the CR7 to the 9 pin D-type connector on the SM, using
the Model SC12 Two Peripheral Connector Cable (Figure 2-1). SFr
the SWITCHES as follows:

SWITCH POSITION EUNCTION

1,2 772? Used to select the appropriate baud rate.
The baud rate of the CR7/21X serial port c¢ah
be set by the user (see CR7/21X Operators
Manual). The baud rates of the CR7/21X, the
SM and any other external device must match
in order for data transmission to occur.
CAUTION: Key board entered printer dumps
(¥9) to the SM should not be done at baud
rates exceeding 1200 baud because the SM cap
not convert and store the data at a faster
rate,

3 DOWN This position selects the encode/decode
option which Is the most efficient way to
store data generated by CS| dataloggers (g
Appendix C).

L'}
[]
)

4 71272 Used to determine what is to be done when|a
user trles to store too much data in the SM.

|f SWITCH 4 1s DOWN, new data are written
over old data when the SM becomes full.




SECTION 2, DATA STORAGE

SWITCH PEPOSITION EUNCT LON

If SWITCH 4 is UP, new data will NOT be
stored once the SM memory Is full., [|f the
memory of the SM Is over run, some of the
lost data can be recovered by transfering the
internal final memory of the CR7 to the
replacement SM with the keyboard entry of a
*9 printer dump.

5,6 DOWN Data load position.

With the SWITCHES properly set the SM is ready to accept
data. The SM stores data coming from the datalogger which other=
wise are Intended for a printer. The CR7/21X datalogger must be
programmed specifically (*4 Mode) to send data to the printer/SM.
As data are stored In the SM's memory the SM ACTIVE LIGHT will
flash (Figure 2-1). This flashing action Indicates that the set-
up procedure is correct.

An alternate method of storing data in a SM Is avallable for
dataloggers that have Instructlon 96. The CR7 with the 700X CPU
board and the 21X with either ESX1 or ESX2 have lInstruction 96.
Instruction 96 allows the user to control when the datalogger
outputs printer/SM data.

If the SM Is the only device receiving printer/SM data and
Instruction 96 is avallable then the data shouid be sent to fhe
SM In binary. Blnary ftransmission of the data is faster because
fewer bits are requlired per data point and because the binary to
ASCI1 to binary conversion time Is eliminated, Af 1200 baud the
number of data points sent per second in ASCI| and binary are 12
and 60, respectively.

When Instruction 96 is used to output printer/SM data In
binary, then the third switch on the SM should be set to the NO
PARITY, NO ENCODE / DECODE position. The rest of the swifches
should be set as described above. |If the printer/SM data Is
output using the *4 Mode instead of Instruction 96, switch 3
should be down (ENCODE / DECODE).

2.5 LOADING DATA FROM THE CR5

An alternate method of storing data In a SM is available for
dataloggers that have Instruction 96. The CR7 with the 700X CPU
board and the 21X with elther ESX! or ESX2 have Instruction 96.
Instruction 96 allows the user to control when the datalogger
outputs printer/SM data.

If the SM is the only device receliving printer/SM data then
+he data should be sent to the SM In binary. Blnary fransmission
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SECTION 2, DATA STORAGE

of the data Is faster because fewer bits are required per data
point and because the binary to ASCII| to binary conversion time
Is eliminated. At 1200 baud the number of data points sent par
second In ASCII| and binary are 12 and 60, respectively.

When Instruction 96 is used to output printer/SM data in
binary, then the third switch on the SM should be set to the NO
PARITY, NO ENCODE / DECODE position. The rest of the switches
should be set as described above. |f the printer/SM data Is
output using the *4 Mode Instead of Instruction 96, switch 3
should be down (ENCODE / DECODE).

, To load data from the TC235A module of the CR5 to a SM,
connect the "SERIAL 1/0" port on the TC235A to the 9 pin D-type
connector on the SM, using the Model SC12 Two Peripheral
Connector Cable (Figure 2-1). Set the SWITCHES as follows:

SWITCH POSITION EUNCTION

1,2 DOWN Used to select the appropriate baud rate.
The baud rate of the TC235A Is fixed at 300
baud. The baud rate setting of the SM musTL
match that of the TC235A; therefore, switches
1 and 2 must be down.

3 DOWN This position selects the encode/decode
option which Is the most efficlent way fo
store data generated by CS| dataloggers (spa
Appendix C).

4 7?1212 Used to determine what Is to be done when é
user trles to store too much data In the §M.

If SWITCH 4 is DOWN, new data are written
over old data when the SM memory becomes

full,
If SWITCH 4 is UP, new data will NOT be
stored once the SM memory is full. |If the

memory of the SM is over run, some of the
lost data can be recovered by transfering|ithe
internal final memory of the TC235A to fhﬂ
replacement SM with a "memory dump to
printer®,

5,6 DOWN Data load positlion.

With the SWITCHES properly set the SM Is ready to accept
data. The SM stores data coming from the datalogger which
otherw ise are intended for a printer. The CR5 AUTOMATICALLY
sends its data to a printer/SM as data are stored In its finaj
memory. As values are stored in the memory of the Storage Module
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SECTION 2. DATA STORAGE

the SM ACTIVE LIGHT will flash. This flashing action helps to
verify that the set-up procedure Is correct,.

2,6 LOADING DATA FROM COMPUTER, MODEM OR TERMINAL

To load data intoa SM from a computer, modem or terminal,
it must be connected to the computer etc., via the SM232A STORAGE
MODULE/RS232 Interface or the PC201 Card. A terminal connects to
the "TO TERMINAL" port while a modem or computer connects to the
"TO MODEM" port. IBM PCs and compatibles connect to the "TO
TERMINAL" port. The SM Is connected to the SM232A by the SC12 Two
Peripheral Connector Cable (Figure 3-1). Set the SWITCHES as
follows:

SWITCH POSITION EUNCTION

1,2 7217 Used to select the appropriate baud rate.
REMEMBER: The baud rates of the SM and any
other external device must match in order for
data transmission to occur. Although the
SM can communicate at baud rates greater than
1200, It can not store data much faster than
1200 baud. Therefore, It Is best not to
communicate with the SM at rates faster than
1200 baud unless It Is verlfled that the
actual data transfer rate is about 1200 baud.

3 UP This position selects the ASCII| Format option
which stores 65,536 bytes or characters of
Iinformation. The DOWN position or Encode/
Decode option should not be used on data from
sources other than CS| dataloggers.

4 7217 Used to determine what is to be done when a
user tries to store too much data Iin the SM,
|f SWITCH4 is DOWN, new data are written
over old data when the SM memory becomes
full. |f SWITCH 4 is UP, new data will not
be stored once the SM memory Is full.

5,6 DOWN Data load position.

Once the connectlons are made and the SM SWITCHES are set in
thelr proper positions, set the SM LOAD/UNLOAD SWITCH (Figure 3-
1), located on the SM232A, to the SM LOAD position. Set the DATA
TO MODEM ONLY/DATA TO TERMINAL & MODEM SWITCH to its appropriate
setting. With the switches properly set, any characters sent
through the SM232A will also be sent to and stored by the SM. As
values are stored In the memory of the Storage Module the SM
ACTIVE LIGHT will flash. This flashing action helps to verlfy
that the set=-up procedure Iis correct.
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SECTION 3, DATA RETRIEVAL

3.1 GENERAL

Direct unloading of SM data to a computer or printer
requires the SM232A Storage Module/RS232 Interface (Figure 3=1) or
the PC201 Card with the SC209 Cable. Data in the SM also may be
unloaded Indirectly to computer or printer by transfering the
data onto cassette tape. The tape Is then read into a computer
or printer via the C20 Cassette Interface or the PC201 Card. The
tape dump method Is explained in detall In Section 3.5.

All data from the SM and all commands from the user's device
pass through the SM232A. The baud rates of the SM and the user's
device must match before communication can occur.

The SM has an internal UNLOAD POINTER that points to the
next data point to be unloaded from the SM memory. The pointer
always polnts to the oldest data until data are actual ly unloaded
at which time 1t advances through the memory from the oldest to
+he newest. The UNLOAD POINTER Is reset to point at the oldest
data in memory 1) every time the SM LOAD/SM UNLOAD SWITCH on the
SM232A Is moved to the TRANSPARENT position, 2) every time the 5
voit supply to the SM is removed by disconnecting the cable, and
3) every time the SM Is called by a modem.

3.2 DATA RETRIEVAL COMMANDS

When the SM is attached to a computer or terminal (or both)
it can receive, from the computer/terminal, certain command
characters which will Itnitiate, control, and stop a data dump.
With one exception, this default set of SINGLE CHARACTER COMMANDS
can be changed by the user shouid one or more of the default
commands prove unacceptable.

The default commands and their assoclated functions are
Iisted in the following Table. The " " symbol Iidentifies those
character commands which are ASCI| Control Characters.

TABLE 3-1. Default Commands
CODE EUNCT[ON

ANY (decimal 22) Program command (cannot be altered).

AQ (decimal 17) Request one L INE of data. Defaulft
postamble Is CR.

AR (decimal 18) Request one BLOCK of data. CR, LF after
each |Ine. Extra CR, LF after each array.

NS (decimal 19)  STOP

AT (declimal 20) Request CONTINUOUS data dump. CR, LF after
each |Ine. Extra CR, LF after each array.

3=1
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SECTION 3. DATA RETRIEVAL

To program the SM with a command character set of your
choosing, send a AV followed by a string of program characters.
The AV Is the only command character that can not be changed.

The following Is a descriptionof the characters that can be sent
and thelr respective functions:

CHARACTER
NUMBER EUNCT[ON
1 Command code used to request a LINE of data.
2 Command code used to request a BLOCK of data.
3 Command code used to STOP.
4 Command code used to request a CONTINUOUS data dump.
5 One byte BINARY value defining the number of

mill Iseconds delay between transmitted characters.
Default Is O (0 in BINARY = ASCII NULL = "e).

6 One byte BINARY value defining the number of
milliseconds between when a command Is received and
when the first character comes back. Default Is 0
(0 in BINARY = ASCIlI NULL = Ag@),

7 One byte BINARY value defining the number of characters
or bytes to be sent when a block of data is requested.
A 0 sets the BLOCK SIZE to one character, a 1 sets 256
characters, a 2 sets 512 characters, etc. Default is 4
or a BLOCK SIZE of 1024 characters. (0100 BINARY = 4
decimal = AD in ASCII).

8 POSTAMBLE characters to be sent at the end of a | Ine
. request. Up to 8 characters (followed by a NULL to
terminate the string) may be specified. Note: NULL

will NOT be sent as a postambie character. The
POSTAMBLE Is a set of characters used to Iindicate the
end of a line, Carriage return, line feed are the most
common postamble characters. (ASCII NULL = /@)

? END OF DATA MARKER. This character is sent when

requesting a | Ine of data and no more data exists In
the SM., Up to 8 characters, followed by a NULL, may
be specified. (ASCII NULL = A@).
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SECTION 3. DATA RETRI

When DECODING data In the CONTINUOUS Mode or in the BLOCK
mode, an extra CARRIAGE RETURN LINE FEED (CRLF) is sent betwe
each array of data. In the LINE AT A TIME mode, there wiil b

empty lines. Thils feature Improves the readabil ity of the daty

"as they appear on the terminal or printer.

fills the rest of the block with nulis if I+ Is DECODING data
it fills the rest of the block with 7FH (del) bytes if I+ is N
DECODING data. |If the END OF DATA MARKER has been altered by
programing the SM with new commands, the first character of th
END OF DATA MARKER is used to fill the end of a requested blog
when data runs out. The reprogrammed END OF DATA MARKER Is us
REGARDLESS of whether or not the SM is DECODING data.

When requesting BLOCKS of data and the SM Is EMPTY, the S%
e
k
e

When data are being requested LINE AT A TIME and the data
DECODE Mode is Inactive, the POSTAMBLE is sent each time a CRL
Is encountered and the CRLF will not be sent. |f two success]
CRLF's are encountered, the POSTAMBLE ONLY will be returned on
the second one.

Whenever the SM Is sending data In the CONTINUOUS Mode a

the data DECODE Mode Iis active, a data array having an ODD nuJ
of data points will be transmitted with the last data point of
the array followed by 9 nulls. This feature allows CSi's CR56

Printer to keep up with datalogger data transmission. REMEMBER
SWITCH 3 on the SM must be In the DOWN position to DECODE datg

3.3 UNLOADING DATA TO A TERMINAL OR PRINTER ONLY

When connecting the SM232A to a TERMINAL ONLY or a PRINTE

ONLY the terminal/printer should be connected to the SM232A po
labeled TO TERMINAL, The centrally located SWITCH of the SM23
must be In the DATA TO TERMINAL & MODEM position (Figure 3-=1)
The DCD (Data Carrier Detect) |ine on the RS232 interface wil
held active by the SM232A., The Data Terminal Ready |ine (DTR
Line 20) on the RS232 Interface should be used as a

TERMINAL/PRINTER STATUS line. |If the terminal/printer is read
to accept data, Line 20 Is high; If the terminal's/printer's

buffer Is full, Line 20 is low. Using Line 20 will Insure tha

the SM will not over-run the terminal/printer. Other control
|l ines are not connected.

To UNLOAD the SM, the SWITCHES on the storage module musft
set to the positions they were inwhen the data were recorded
with the exception of SWITCHES 1 AND 2 which must be set to ma
the baud rate of the terminal/printer. The SM LOAD/SM UNLOAD
SWITCH located on the SM232A must be set to the SM UNLOAD
position. After the SWITCHES are correctly set, the BUTTON
(Figure 3~1) on the SM may then be pushed. Pressing the BUTTO
will cause the SM to begin unloading data. Alternatively, a
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SECTION 3. DATA RETRIEVAL

terminal can send data retrieval commands (Section 3.2) to the
SM, instructing it to unload Its data. Once data transfer has
begun, the data dump will be aborted If (1) the SM BUTTON is
pressed again or (2) the position of the SM UNLOAD SWITCH on the
SM232A Is altered.

3.4 UNLOADING DATA TO A COMPUTER

The following sub-sections contain Information concerning
the transfer of data from the SM to a computer when used in a
variety of configurations.

3.4.1 SM232A BETWEEN TERMINAL AND COMPUTER

When the SM232A is used between a termlinal and a computer the
+terminal Is connected to the SM232A port labeled TO TERMINAL and
the computer Is connected to the SM232A port labeled TO MODEM.
The SM Is connected to the SM232A port labeled TO STORAGE MODULE.
With 16 volts AC power connected and the SM LOAD/SM UNLOAD SWITCH
on the SM232A In the TRANSPARENT position, the terminal should be
able to communicate with the computer In a routine manner. |If
+he SM232A Is left connected between the terminal and computer
when not being used with a SM the SM LOAD/SM UNLOAD SWITCH should
be left In the TRANSPARENT position. NOTE: The SM232A remalins ON
until It Is unplugged from the 16 VAC transformer,

All control lIlnes In the RS232 interface are transferred
stralght through the SM232A with the exceptlon of the DTR (Data
Terminal Ready) !|Ine and the DCD (Data Carrier Detect) |lIne.
These two | ines are used by the SM232A but their STATES are not
modifled by the SM232A, The DTR line should be sourced by the
terminal. If it is sourced by the terminal, the SM232A will not
modify what Is sourced. |f the DTR Iine Is NOT sourced by the
terminal, the SM232A wlll provide a source so that the DTR signal
recelved by the computer becomes actlive (high). The DCD Ilne
should normally be sourced by the computer., If [t Is sourced by
the computer, the terminal will recelve what the computer
sources. If the DCD Ilne Is NOT sourced by the computer, the DCD
line that goes to the terminal will be held active by the SM232A.

The DATA TO MODEM ONLY/DATA TO TERMINAL & MODEM SWITCH
should be set according to whether or not the computer echoes
data to the terminal. |f a character typed on the terminal IS
echoed by the computer before it Is printed on the screen of the
terminal then the SWITCH should be in the DATA TO MODEM ONLY
position, Alternatively, If a character typed on the terminal Is
NOT echoed by the computer then the SWITCH should be in the DATA
TO TERMINAL & MODEM positlon., |f this SWITCH Is left in the
wrong position, the computer will most |lkely continue to recelive
the data but the terminal will receive duplicate or scrambled
data. :
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To UNLOAD data from the SM to the computer the SWITCHES o
the SM must be set to the position they were inwhen the data

=4

were recorded with the exception of SWITCHES 1 AND 2. SWITCHES
AND 2 must be set to match the baud rate of the computer., Move

the SM LOAD/SM UNLOAD SWITCH located on the SM232A to the "SM

UNLOAD"™ position and have the computer send the proper commands

to+the SMto Initiate the transfer of data (SM COMMANDS are

— 484

VAL

discussed In Sectlion 3.2). As data are sent to the computer they

will also be sent to the terminal or echoed to the terminal sg
they can be viewed by the user, The most commonly used data
transfer command Is the "Request One Line Of Data" command.
Appendix D contains a sample data retrieval program for the
sltuation where the SM232A is between the terminal and the
computer.

While UNLOADING data from the SM, the ftransfer process may
be temporarily interrupted by using either the DCD |ine from the
computer or the DTR I ine from the terminal. |f either of these
lines goes inactlive, the SM stops transmitting and will resum
transmitting from where It left off whenever the | ine goes actiye
again, NOTE: If both |lnes go inactive at the same time, the bM
will STOP and RESET. When both |ines become actlive again the|SM
will proceed with sending data starting with the oldest data
residing inits memory. NOTE:TheSTOPcommandalsocanbetm%d

to temporarily suspend data transfer from the SM.

When a computer Is connected to the SM232A port labeled TO

MODEM and the user wants to use the DCD (Data Carrier Detect)

|l ine of the RS232 Interface to SLOW DOWN the rate at which datja
are being sent from the SM, the Rl (Ring Indicator) |ine must|b

tied high or left disconnected.

NOTE: Command characters sent to the SM from the computep
are sent to the terminal as well. Accordingly, it would be

prudent to use command characters for the SM that have a mlnlwa!
i

influence on the terminal.

3.4.2 SM232A BETWEEN TERMINAL AND MODEM

To set up the SM232A between a terminal and modem, refer| fjo
the information provided in Section 3.4.1 and substitute "modgm"

wherever "computer" appears.
3.4.3 SM232A TO AN IBM PC OR COMPATIBLE

When connecting the SM232A to an IBM PC or compatible, *t
serlal RS232 port (COM 1 or COM 2) on the PC is connected fo
SM232A port labeled TO TERMINAL. The centrally located SWITC
the SM232A must be In the DATA TO TERMINAL & MODEM position
(Figure 3-1), The DCD (Data Carrier Detect) line on the PC's
port will be held active by the SM232A, The Data Terminal Reg
line (DTR = Line 20) on the PC's RS232 port should be used as|

b
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SECTION 3. DATA RETRIEVAL

status |1ne. If the PC's buffer 1s full, Line 20 Is low. Using
line 20 willl Insure that the SMwill not over-run the PC. Other
control tines are not connected.

SM SWITCHES 3, 5, and 6 must be set to the position they
were inwhen the datawere recorded. SWITCHES 1 and 2 must be
set to match the baud rate of the PC's serial port. The data may
be transferred to the PC by elither of the following methods:

Publ ic domain and commerclal communications packages such as
Kermit, Crosstalk, etc. are capable of storing on disk, the
data recelved at the PC's serial ports. Once the software
has been set up properly (which COM port, what baud rate,
etc...) all that Is needed Is to swiftch the SM LOAD/SM
UNLOAD SWITCH to the SM UNLOAD position and press the SM
BUTTON.

Appendix D contains the set up Instructions and a basic
program to transfer data from a storage module to an IBM PC
or compatible.

3.4.4 SM232A TO A COMPUTER THAT IS NOT IBM PC COMPATIBLE

When connecting the SM232A to a COMPUTER ONLY the computer's
DCE serial port should be connected to the SM232A port labeled TO
MODEM. The centrally located SWITCH of the SM232A can be left In
either position. The DTR (Data Terminal Ready) line on the RS232
Interface will be held active by the SM232A. Other control lines
are not connected. The computer must hold the DCD |ine active in
order for the SM to transmit.

To UNLOAD data from the SM to the computer the SWITCHES on
the SM must be set to the position they were inwhen the data
were recorded with the exception of SWITCHES 1 AND 2. SWITCHES 1
AND 2 must be set to match the baud rate of the computer. Move
t+he SM LOAD/SM UNLOAD SWITCH located on the SM232A to the "SM
UNLOAD" position and have the computer send the proper commands
t+o the SMto Initiate the transfer of data (SM COMMANDS are
discussed In the beginning of Section 3). The most commonly used
data transfer command Is the "Request One Line Of Data" command.
Alternatively, a communications package such as Kermit, etc. can
be used to capture the data that is output when the BUTTON is
pressed.

If the port on the computer Is designed fo connect to a
modem rather than a terminal (l.e., the computer looks like a
terminal or DTE to the SM232A) then the computer should be con-
nected to the SM232A port labeled TO TERMINAL, In this particular
situation, the UNLOAD Informatlion given in the previous paragraph
is valid but the |Ine handshake information provided In Section
3,3 is more appllicable.
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3.4.,5 SM232A TO ANSWER MODEM

To set up the SM232A to talk to a MODEM ONLY, an answer modem

Is connected to the SM232A port labeled TO MODEM. This set-up
typlcalily would be used when the user Iintends tocall the SM f
another locatlon and the SM s |left unattended. For tThis

situation, It will be assumed that the SM I|s already loaded wi
valid data.

In preparation to UNLOAD the SM, the switches on the SMm
be set to the position they were in when the data were recorde
with the exception of SWITCHES 1 AND 2, SWITCHES 1 AND 2 must
be set to match the baud rate of the modem (usually 300 baud).
The SM LOAD/SM UNLOAD SWITCH on the SM232A must be set to the
UNLOAD position, Review the set-up to make sure the SM is
connected to the SM232A and that the SM232A has power. Once t
conditions are satlisflied, the SM may be called and data
transferred.

When a call comes in, the RI (Ring Indicator) line from t
modem will go active. The SM232A will then pull the DTR (Data
Terminal Ready) line active which goes to the modem. The mode
should then answer the phone and apply a carrier signal to th
phone |ine. The calling device would then apply Its carrier
signal to the phone |ine which should be detected by the answe
modem which will then pulil the DCD (Data Carrier Detect) |line
the RS232 interface active. The DCD signal from the answer mo
must make it back to the SM232A within 10 seconds of when the
SM232A activates the DTR Iine., As long as the answer modem ho
the DCD Ilne active the SM232A will hold the DTR |ine active,

Once the call is compieted, the carrier signal Is terminated ([

I Ine goes Inactive) by hanging up the telephone receiver. Thi
action will also cause the SM232A to deactivate the DTR | ine,
During the "conversation"™ the calling device will be using SM
commands (explained in Sectlon 3.2) to retrieve data from the

The UNLOAD POINTER Is reset each time the SM (s calledb
modem, Therefore, iIf a portion of the data iIs missed and
requires retransmission, the user must hang up the phone and
start over again at the beginning of the data.

NOTE: The SM232A and a datalogger should NEVER be connect
to the SM at the same time,

3.5 UNLOADING DATA TO CASSETTE TAPE

This function is most applicable to the situation where 3
user has several dataloggers recording data onto SMs. To reftn
data from these different sites the user must 1) have two SMs
each site substituting the empty SM for the full one, 2) have
SM for each site plus one extra SM and visit each sitewhlle
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SECTION 3. DATA RETRIEVAL

separately removing the data from the SM between each visit, or
3) have one SM for each site and visit all of the sites storing
the data from all of the SMs on one or more cassette tapes. The
- third optlion requires the user to purchase the C20 Cassette
Interface but thils cost could easily be less than the cost of the
first option or less than the inconvenience and associated cost
of the second option.

When transferring data to a cassette recorder from a SM, the
SM must be connected by its ribbon cable to a datalogger. Once
this Is done, connect one end of a patch cord to the MIC socket
on the cassette recorder and connect the other end of a patch
cord to the SOCKET labled "TO MIC" on the SM, If the user Is NOT
going to reinitial lze the SM after the Tape Dump is completed,
the datalogger can be left in the *0 mode. |If it Is to be
reinitial ized (SWITCH 4 in the UP position), it is recommended
that the datalogger temporarily be put Inthe *9 Mode to stop the
datalogger from sending data fo the SM unit| all SM data are
unloaded to tape. Be sure to return the datalogger to the *0
Mode when the tape dump Is complete.

To UNLOAD the data from the SMonto cassette tape, press
down the playback and record buttons on the cassette recorder to
start the tape rolling. Be sure to let the tape advance until
its non recording tape leader passes byond the cassette recording
head. Press the BUTTON (Figure 2-1) on the SM and the SM ACTIVE

LIGHT will come on approximatly two seconds after the switch is
released. The light wiil remain |1t for approximatliy 3.5 seconds
whileone 512 data point block is dumped to tape., It will con-

tinue to flash, 1.5 seconds off and 3.5 seconds on, until all the
data in the SM's memory has been sent to tape. If the SM is full
the |l ight will flash elther 16 or 64 fimes as 16 or 64 bl ocks

(8192 or 32768 data polnts contained In the SM16 or SM64) of data
are sent to tape.

The SM tape dump always transmits data from the oldest to
t+he most recent. A tape dump may be aborted any time by pressing
+he SM BUTTON a second time. The UNLOAD POINTER Is reset to
point at the oldest data each time the BUTTON Is pressed.
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While the SM232A Storage Module/RS232 Interface requires no
periodic maintenance, the SM16s and SM64s require maintenance In
three areas: 1) physical integrity, 2) desiccant replacement, and
3) battery voltage. Information for an experlenced techniclian
concerning replacement of the Lithium battery and methods of
measuring the current drain Is found at the end of this section.

PHYSICAL INTEGRETY

In splte of Its built In ruggedness, the SM's button,
switches, connector and Internal components may all be damaged by
accldental physical abuse. The button and switches are the most
easily damaged parts. Another vulnerable part of the SM Is the
rubber gasket that Is glued to the |1d of the SM. The gasket, an
Iimportant part of the moisture barrier, Is easily damaged when
t+he l1d Is screwed on too tightly. In most cases, physical
damage to the storage module should be repalred at the factory.

DESICCANT REPLACEMENT

Deslccant is placed Inside the semi-sealed steel encliosure
to prevent water from condensing on the circult cards when the
storage module Is used in humid environments, The crystal
osclllator circuit is particularly sensitive to condensation.
Condensation on the oscillator circuit will result in the SM
falling to record data sent from the datalogger. It Is diffliculft
to say how frequently the desliccant should be replaced because of
the varylng conditions in which a SM may be used. Obviously, a
humid environment will require that the desiccant be rejuvenated
more frequently than a dry environment.

The desiccant Is stored In a paper bag located in the Iid of
+he SM. To reactivate the desicant, remove the 4 retaining
screws and the |id. Remove the paper bag of desiccant (HUMI-
SORB) and heat the bag and Its contents to 250°F (120°C) for 16
hours. Thereafter, reinsert the desiccant bag In the Iid, making
sure that the desiccant Is distributed evenly inside the bag so
t+hat the eaclosure lid flts properly. With the the rubber gasket
properly seated, replace the |id and the 4 screws and tighten
until the base and | id come Into firm contact with the gasket but
not so tight that the gasket is cut or damaged.

BATTERY VOLTAGE
Battery voltage should be checked AND RECORDED a few times
each fileld season to Insure recorded data wlil not be lost.

To measure the battery voltage unplug the SM from all host
devices, remove the 4 screws and the |id. Once the I1d Is
removed the memory card will be visible (Figure 4-1). The
battery voltage of the SM can be checked by measuring the memory
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SECTION 4. MAINTENANCE

board vol tage between the corner pins 12 and 24 or between pins

14 and 28 for the SM16 or SM64 respectively. A digital volt
meter with 0.1 V resolution or better Is recommended.

]
ol PIN 12 OR 14

*\\\\\\\\\% T~——MEMORY BOARD
: T™——PIN 24 OR 28
§/ |

“—CPU BOARD

LITHIUM BATTERY

FIGURE 4-1. Storage Module Assembly
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The memory board voltage reading should be greater than 3
volts (3.36 volts typical). Measured voltage may be higher
depending on the brand of Iithium battery used (up to 3.6 or 3.7
~volts)., Lithlum batteries have a very flat discharge curve;
therefore, each time the battery voltage Is measured It should be
very close to the previous voltage reading. Records should be
kept of all battery voltage readings. |If a voltage reading drops
by two tenths of a volt since the previous measurement, the
battery Is probably very close to dead and should be changed.
Typical battery |ife Is rated from 6 to 10 years. The battery
should be replaced by the Factory or by an experienced technician
following the Instructions given in the next paragraph.

EXPERIENCED TECHNICIAN INFORMATION -~ BATTERY REPLACEMENT

Changing the battery is a little Involved and should be done
by an experienced technician. Damage done to the SM In an
attempt to replace the battery will not be covered by warrenty.
Be sure the SM Is unplugged from all host devices. The following
three steps should be followed when replacing the battery:

STEP 1. Memory Card Removal

The memory card must be removed in order to change the battery
(Figure 4-1), Once the SM's |1d has been removed, remove the 4
screws at the corners of the memory boarde The memory board Is
connected to the CPU board with a connector at one end of the SM,
The memory board must be pul led straight up out of the box to
avoid damage to the connector between the cards. The connectors
are pulled apart with the aid of a small "hook=-Ilke device"
placed under the edge of the memory card near the connector. The
"hook-|ike device" could be made by making a 90 degree bend in a
piece of stiff wire, efc..

STEP 2. Additional Battery Voltage Check

With the memory card removed, the Lithium battery will be
exposed, soldered to the CPU board. The battery should be
checked once more with avolt meter toverify that it needs
changing. The voltage measured directly on the battery should
only be 3 or 4 tenths of a voit higher than the voltage measured
on the memory board. |If the battery voltage Is greater than the
memory board voltage by more than4 tenths of a voit then the
memory board may have a bad component that is causing high
current drain (see CURRENT DRAIN TEST below). In this case, the
SM should be returned to the Factory for evaluation,

The voltage on a good battery should be within one tenth of a
volt of the Initial open circulit voltage of the battery
(typically 3.68V for Tadiran Lithlum battery, 3.9V for
Electrochem Lithium battery). I1f the voltage reading Is less
than the Initial open circuit voltage by more than 0.2 volts,
then the battery Is exhausted and should be replaced by aLithium
battery wlith an Initial open circuit voltage greater than 3.4 V.
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STEP 3, Replacement

Remove the exhausted battery with the aid of a solder sucker of

solder wick and a soldering iron that is not too hot or cold.
Trim the leads of the new battery in such a manner that they d
not extend more thanan eighth inch below the bottom of the CP
card. Solder In the new battery. |t should be possible to
replace the battery without removing the CPU card from the
enclosure, Be sure to avoid any solder bridges or shorts.

EXPERIENCED TECHNICIAN [INFORMATION =~ CURRENT DRAIN TEST

Current drain can be checked by measuring the voltage acriogs

the 100 ohm resistor at location F2 on the CPU board (Appendix

Figure E-4). WIith out the memory card the voltage should measpy

between 200 and 400 microvolts Indicating that 2 to 4 micro amf
of current are being drawn by the CPU board. The current draln
both the memory card and the CPU board should be between 3 and
micro amps (NOTE: To facl]itate this measurement, solder a sm
Insulated lead to each side of the resistor before replacing t

memory card). If current draln Is greater than 10 microamps tif

the SM should be returned and checked out by the Factory.
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APPENDIX A. SWITCH AND BUTTON FUNCTIONS

A.1 STOR%GE MODULE

Swlitch Switch Function

1 2 Baud Rate Comments
down down 300

down up 1200

up down 9600% See Section 2.4
up up 19200% for | imitations.,

SWITCHES 1 and 2 are used to select the appropriate SMbaud
rate. When connected to the CR21 datalogger the baud rate must
be set to 300 (SWITCHES 1 and 2 DOWN). When the CR7 datalogger
Is used, It is possible to set the serial port baud rate to
different values. REMEMBER: The SM baud rate setting must match
t+he baud rate of the device attached in order for data
transmission to occur,

Switch
2 Eunction
down 7 Data Bits, Even Parity, 2
stop blts, Encode/Decode
up 8 Data Bits, No Parity, 2

stop bits, No Encode/Decode

SWITCH3 1s used to select one of 2 data Format types
handled by the SM. If SWITCH 3 Is UP the storage module will
accept and store data exactly as they are recelved (and transmit
exactly what was stored). |t will store all 8 bits of each
character it received though the parity bit Is not used. For
example, If the SM was loaded with ASCI| characters having even
parity then that Iswhat will come back out when the SM is
unioaded.

If SWITCH 3 Is DOWN the SM will tfransmit 7 datablits and an
even parity blt+ when It Is unloaded. Furthermore, the SM expects
+o recelive ASCI| characters which form data values such as those
provided by CS| dataloggers when SWITCH 3 is DOWN. Each data
value consists of a2 digit data point ID followed by a+ or -
sign and a 3 to 5 digit number. As each character Is received it
Is buffered up until the SM receives a complete data polint after
which the data polint Is encoded (converted) and stored in memory.

Data are stored into memory in CSI's own binary Format which
is more thoroughly discussed In Appendix C of this Manual.
Compared to ASCII| Format, binary Format allows about five times
as much data to be stored in the same memory space.
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I|f SWITCH3 is DOWNwhen data are unloaded from the SM, egd

<

data point will be decoded (converted back) to Its original AS(
Format and sent to the computer,

When using the ENCODE/DECODE Mode the SM16/SM64 wil!l store
up to 8192/32768 |ow resolution data values. |f the data were
not encoded the SM16/SM64 would store about 1600/6400 data
values, When storing non~standard data the SM16/SM64 will stor
16,384/65,536 bytes or characters of Information.

Switch
4 Eunction
down Ring Memory
up Fill & Stop Memory

tries to store too much data in the SM, [f SWITCH 4 is DOWN,
data are written over old data when the storage module becomes
fulle This Is called the RING MEMORY function because you can
picture the memory as a ring with a polnter continually
progressing around the ring as new values are entered and stor
SWITCH 4 should be left in the DOWN positionwhen the most rec
data are the information desired.

\
SWITCH 4 Is used to determine what Is to be done when a u%
\

SWITCH 4 should be feft In the UP position if the oldest

data are more important. When SWITCH4 is UP, new datawill noYy

be stored once the SM is full., This Is referred to as the FILL
and STOP MEMORY functlon because the SM stops recording when
memory Is full,

Switch Switch

2 (] Eunction
down down Data Load/Unload
up up Test & initlialize
SWITCHES 5 and 6 must be DOWN before the SMwill accept

data.

SWITCHES 5 AND 6 also are used to test and initlal ize The
To execute the Test & Initial ization function the SM must be p
info a host system (datalogger or SM232A) for power. |If the SM
attached to the SM232A the SM232A LOAD/UNLOAD SWITCH should bs
TRANSPARENT position, SWITCHES 5 and 6 on the SM should be set

the UP position and the BUTTON pushed and released. About 2 se¢

after the BUTTON is released the ACTIVELIGHT will come on for

NS

MO
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period of 2 seconds to indicate that the SM has completed the|Test &

Initial lzatlion functlion. If the test finds some of the memory
bad, the LIGHT will fiash more than once: 10 times for bad EPRO

times if RAM on CPU board Is bad, 20 times if data storage meno
bade. NOTE: This routine REMOVES all previously stored data ya
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APPENDIX A. SWITCH AND BUTTON FUNCTIONS

Therefore, the Test & Initial ization routine should be executed
AFTER ALL VALUABLE DATA HAS BEEN UNLOADED AND CHECKED and BEFORE NEW
DATA ARE STORED. This test does not check the condlition of the
battery or verify the battery's abllity to hold the data in memory.
See Section 4 for the battery check procedure.

As previously noted, the SM BUTTON is used to begin a Test &
Initial ize sequence OR to begin an unload sequence to tape OR to
the printer. If SWITCHES 5 and 6 are DOWN and elther the printer
enable or unload enable |l ine Is inactive then a tape dump will
occur when the BUTTON is released, If SWITCHES 5 & 6 are DOWN
and both the printer enable and unload enable |Ines are active

then a printer dump will be started when the BUTTON is released.
If SNITCHES 5 and 6 are both UP when the BUTTON Is pushed then
the Test & Initializatlon routine will be executed.

A.2 SM232A STORAGE MODULE/RS232 |INTERFACE

The SWITCH located In the center of the SM232A enclosure Is
used fo identify the SOURCE of the commands sent to the SM. When
In the DATA TO MODEM ONLY position, the command characters sent
from a computer will goto the SM, but commands sent from a
terminal will NOT be sent to the storage module. As the SWITCH
label impllies, data transmitted by the SM are sent to a computer
ONLY. This SWITCH position is generally used with computers
which echo all characters sent from a termlinal.

When the SM232A SWITCH Is in the DATA TO TERMINAL AND MODEM
position, all command characters sent by either the computer or
terminal to the SM and al | data transmitted by the SM are sent
concurrently to both the terminal and computer. This SWITCH
position should be used on set-ups where the computer does not
echo characters sent by the terminal or when a terminal ONLY is
used.,

The SM LOAD/SM UNLOAD SWITCH located on the left of the
SM232A enclosure is set according towhether data are to be
unloaded from the SM or loaded Into the SM, When this SWITCH Is
In the TRANSPARENT position, there Is no communication between
the SM and the RS232 PORTS of the SM232A, Also, when the switch
Is moved from the TRANSPARENT position to the UNLOAD position the
UNLOAD POINTER (Section 3.1) Is reset to point at the oldest data
in the SM.






APPENDIX B. CONNECTOR PINOUT DESCRIPTION AND
ELECTRICAL SPECIFICATIONS

B.1 STORAGE MODULE
9 PIN D=-TYPE CONNECTOR DESCRIPTION

Pin Descriptlon

1 +5V Supply

2 GND

3 RING

4 Serial data TRANSMITTED by SM

5 MODEM Enable (not used by SM)

6 PRINTER Enable

7 - UNLOAD Enable (not connected or tied to grnd
‘ on datalogger)

8 TAPE Enable

9 Serial data RECEIVED by SM

ELECTRICAL SPECIFICATIONS

The SM is powered by the 5V supply from the datalogger.
While the SM 1s actlive (storing or unloading data) it requlires
typically 8 mA (120 mA peak when first plugged In, and 25 mA max,
thereafter) from the 5V supply. The SM requires 300-500
microamps from the 5 volt supply when inactive.

When unplugged, the SM uses power provided by it's own
internal 3.6Y 2AH 1ithium AA cell to retain data in CMOS RAM.
When a5 volt supply is avallable to the storage module no power
Is used from the internal battery. When unplugged (or datalogger
powered down) the CMOS RAM requires 3-5 microamps (at room temp.)
from the internal battery to stay allive., At this rate the
battery should last between 6 and 10 years. The SM should be
kept In a cool place to maximize battery life when not in use.

Battery operating temperature range is from ~40 to +72 degrees C.

B.2 SM232A STOlAGE:NODULE/RSZSZ INTERFACE

The 16 VAC wall transformer (included with the SM232A) 1is
used to provide power to both the SM232A and the SM. There are
three different regulated power suppllies provided inside the
SM232A: +12V and -12V supplies for driving the RS232 ports and a 5
VDC supply for powering both the SM and Internal SM232A loglc. The
SM232A typlcally requires 80mA from the 16 VAC wall transformer to
operate.



APPENDIX B. CONNECTOR DESCRIPTION/ELECTRICAL SPECIF ICAT

The 9 pln D-type connector is set up to connect to the SM,
plnout description follows:

PIN EUNCTION
1 +5V supply
2 GND
3 RING (not connected on SM232A)
4 RXD (receive data | Ine)
5 MODEM ENABLE (not connected)
6 PRINTER ENABLE (used to activate SM)
7 UNLOAD ENABLE (defines direction of data

flow)

TAPE ENABLE (not connected)
TXD (transmit data {ine)

O

The 25 pin D-type connector pinouts are defined below (pin
not specifically tdentified connect stralght through to the
corresponding pin on the other 25 pin D~type connector).

"TO MODEM"
25 Pin D-type Plnout

EUNCTION

E

TXD-TRANSMITTED data (Sourced by SM232A)
RXD-RECEIVED data (SM232A input)

GND-SIGNAL Ground

DCD~DATA CARRIER DETECT (SM232A input)
DTR-DATA TERMINAL READY (Sourced by SM232A)
RI-RING Indicator (SM232A inpuft)

NNOOSWN

N O

"TO TERMINAL"™
25 Pin D-type Pinout

EUNCTION

TXD-TRANSMITTED data (SM232A input)
RXD-RECE IVED data (Sourced by SM232A)
GND-SIGNAL Ground

DCD-DATA CARRIER DETECT (Sourced by SM232A)
DTR-DATA TERMINAL READY (SM232A inpuft)
RI=-RING Indicator (Sourced by MODEM)

E

NNOJIWN

N O
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APPENDIX C. BINARY FINAL STORAGE DATA FORMAT DESCRIPTION

The Blnary Final Storage Data Format (also referred to as the
CS| Format) Is used to transfer and store data into the Final
Storage area of the SM, CR7, CR21 and CR5-TC235A.

The first byte of each two byte palr designates the
following:

Given bits ABCD EFGH where A is most
significant, If bits D, E, and F are not all
ones, then this byte Is the first of a two

byte data value, |If D, E, and F are ail ones,
the data type and use of the other bits are as
follows:
ABCD EEGH DATA TYPE AND FIRST BYTE FORMAT
1111 11 XX Start of array, G & H are the most
significant bits of the array ID
number.
XxX01 11 XX First byte of a 4 byte value.
oo11t1 11 XX Third byte of a 4 byte value.
o111 1111 First byte of a2 byte dummy or

"f{1i" worde The second byte must
exist but may be any value.

o111 1100 First byte of a 2 byte error word.
This will only occur in data which
have been read from tape in which
Irrecoverable errors were detected.
Second byte Is 00.

Cc-1



APPENDIX C.

INQ BYTE FORMAT

If bits D, E, and F are not all ones, then the value [s a two
byte number as follows:

BITS
A

B, C

D to end
of 2nd byte

The decimal locators can be thought of as a negative base
10 exponent with decimal

-~0—-0 b

The decimal range of

EQUR BYTE FORMAT
ABO1 11CD XXXX

BITS OR BYTE
B

C, D, A
E, F

2nd byte

4th byte

the mantissa is 0 to 6999,

XXXX

BINARY FINAL STORAGE DATA FORMAT DESCRIP

DESCRIPTION
Polarity, 0 = +, 1 = =,
Decimal locators.

13 bit binary mantissa (MSB first).

locations as follows:

RECIMAL LOCATION

XXXXe
XXXeX
XXo XX
Xo XXX

001t 11EF XXXX XXXX
DESCRIPTION
Polarity, 0 = +, 1 = =,

Decimal exponent.

Bits 17 and 16 respectively of binary
mantissa.

Bits 15 = 8 (left to right) of blinary
mantissa. ‘

Bits 7 - 0 (left to right) of binary
mantissa.

ON




APPENDIX C. BINARY FINAL STORAGE DATA FORMAT DESCRIPTION

Interpretation of the decimal exponent is as follows:

BITS DECIMAL FORMAT
CDA 5 diglts

000 XXXXX.

001 XXXX . X

010 XXX o XX

01 1 XX .o XXX

100 X . XXXX

101 « XXXXX

The exponent is actually a blnary value Indicating the negative
decimal exponent.






APPENDIX D. MICROSOFT BASIC PROGRAM FOR STORAGE MODULE UNLOAD

The following pages In this appendix contain set up
information and programs to unioad SM data to a particular
computer or printer device. Contributions to this section by
the users are very much appreclated and will add to the
completeness of this section., Because we do not have access
to all the varlous computers, Campbell Scientific can not
assume any responsability for the accuracy of the information
contalned In this appendix. We will attempt to correct any
errors we are made aware of. Information regarding this appendix
should be sent to CSI, Attn: Storage Module Manual.



APPENDIX D. MICROSOFT PROGRAM FOR STORAGE MODL

CSI'S C2000 MICROCOMPUTER

SM232A "TO TERMINAL PORT"™ - Connected to TeleVideo terminal seft
19200 baud.

SM232A "TO MODEM PORT" - Connected to C2000 Port A set at 19200
baud.

SM232A "TO STORAGE MODULE"™ - Connected to the Storage Module

SM232A SWITCHES
DATA TO MODEM ONLY
TRANSPARENT (initlally)

STORAGE MODULE SWITCHES - 1 & 2 are UP the rest are In the same
position as when the data were recorded.

INSTRUCTIONS - Make the appropriate connections and set the
switches as Indicated. Load MBASIC and run the unlga
program given below. Follow the instructions given|i
the program.

SM UNLOAD PROGRAM
(written In Microsoft's BASIC).

10 INPUT "SET SM232A TO 'UNLOAD' THEN ENTER FILE NAME: ",A$
20 REM

30 REM THE NEXT 4 STATEMENTS ARE USED TO PROGRAM THE SM
40 REM

50 PRINT CHR$(22);CHR$(17);CHR$(18);CHR$(19);CHR$(20);
60 PRINT CHR$(0);

- 70 PRINT CHR$(0);

80 PRINT CHR$(4);CHR$(13);CHRS$(0);"END";CHRS$(0)

90 OPEN "O",1,AS$

100 =0

110 REM REQUEST A LINE OF DATA

120 PRINT CHRS$(17);

130 LINE INPUT AS

140 IF A$ = "END®™ THEN GOTO 180

150 PRINT #1,AS$

160 I= 1+ INT((LEN(A$)/10)+.5)

170 GOTO 120

180. CLOSE #1

190 PRINT "THE NUMBER OF DATA POINTS RECEIVED = "; |

200 END




APPENDIX D. MICROSOFT PROGRAM FOR STORAGE MODULE

IBM PERSONAL COMPUTER
MODEL XT OR MODEL PC

SM232A "TO TERMINAL PORT" - Connected to IBM's Asynchronous
Communications Adaptor.

SM232A "TO MODEM PORT" - Not connected.
SM232A "TO STORAGE MODULE®™ - Connected to the Storage Module

SM232A SWITCHES
DATA TO TERMINAL & MODEM
TRANSPARENT (Initlally)

STORAGE MODULE SWITCHES - 1 is up, 2 is down and the rest are in
the same position as when the data were recorded.

INSTRUCT IONS - Make the approprilate connections and set the
swltches as indicated. Get into MBASIC and run the
unload program given below. Be sure to follow the
instructions given in the program.

SM UNLOAD PROGRAM
(BASIC version 2.0 written by Microsoft).

10 REM SET IBM ASYNCHRONOUS COMMUNICATIONS ADAPTER TO 9600 BAUD
20 OPEN "COM1:9600" AS 1

30 INPUT "SET SM232A SWITCH TO 'UNLOAD' THEN ENTER FILE NAME: ",AS$
40 OPEN A$ FOR OUTPUT AS 2

50 REM

60 REM THE NEXT 3 LINES ARE USED TO PROGRAM THE STORAGE MODULE
70 REM

80 PRINT #1, CHR$(22);CHR$(17);CHR$(18);CHRS$(19);CHR$(20);

90 PRINT #1, CHR$(0);CHR$(0);

100 PRINT #1, CHR$(4);CHR$(13);CHR$(0);"END";CHR$(0)

110 =0

120 REM REQUEST A LINE OF DATA

130 PRINT #1, CHRS$(17);

140 LINE INPUT #1, AS$

150 PRINT AS$ :

160 REM WRITE DATA POINTS TO DISK

170 PRINT #2, AS

180 IF A$ = WEND" THEN GOTO 220

190 REM COUNT THE NUMBER OF DATA POINTS RECEIVED

200 [=I+INT((LENCAS)/10)+.5)

210 GOTO 130

220 CLOSE #2

230 PRINT "THE NUMBER OF DATA POINTS RECEIVED = "; |

240 END
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