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CARE OF CI-203 LASER AREA METER 

Charging the Battery 
When “Low Battery” is displayed, the battery is discharged below the recommended operating level. 
Measurements may continue for another 15 minutes; however, we recommend the battery be 
recharged as soon as possible. To charge the battery, connect the charger output to the battery port 
on the instrument (the dame port you would use to send data) for at least 14 hours. Batteries should 
be fully charged soon thereafter. Storing a battery in a discharged state can permanently damage it.  

Care and Cleaning 
Treat the CI-203 as any other fine optical instrument. Keep the lens clean and free from scratches. 
When not in use, keep the instrument in its protective case. Use only a mild detergent and damp 
cloth to clean exterior areas of the instrument. Use a high-quality lens cleaning cloth to clean the 
window. Do not submerse or use an overly wet cloth to clean the instrument. Do not allow moisture 
from plants to enter instrument. Do not drop the instrument. For an extended storage period, we 
recommend storing the instrument in a cool and dry place. 

Taking Care of the Rubber Roller in the CI-203 
When the rubber roller in the CI-203 gets dirty, it will stick or it won’t spin as smoothly as it should. 
As a result, some part of the leaf will be scanned twice or more. That’s why the measurement won’t 
repeat. The users need to take the roller out. To do so, press the roller to the hand-held end, then 
gently lift it up from the hand-held end and pull it out toward the same direction, as the rubber roller 
may not be snug in its place or it may shift out a little bit so that the scanning result is not linear. The 
users need to make sure that the roller is snug in place. 
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TROUBLE SHOOTING 
The following messages should rarely appear in normal operation. If they do appear, see     
Appendix III in the Laser Area Meter Instruction Manual and follow the steps to restore the       
setup data. 

Message Meaning 

Bad NVRAM Checksum <start> Instrument setup data has been lost. Pressing 
the START key will restore default values and 
display the message “NVRAM Defaults 
Saved”. Measurement will not be accurate 
until re-calibrated. 

Leaf Not Cal’ed <start>Root Not Cal’ed 
<start>Conveyor Not Cal’ed <start> 

Conveyor, Leaf or Root mode selected when 
the power turned on has not been calibrated. 
Pressing the START key will dispatch the 
message and allow the instrument to operate, 
but measurements will not be accurate until 
calibrated. This message will appear every 
time the power is turned on, until the 
instrument is calibrated. 

Bad EPROM Checksum EPROM containing instrument firmware has 
bad checksum, indicating it has failed. The 
instrument will not operate with a bad 
EPROM. 

 

–Motor makes noise and/or beam has multiple beams: Send the motor to the factory for repair.  

–Bad Threshold for both “Full Width” and “Zero Width”: See Test Procedure sections 7 thru 
14. 

–Low Laser intensity: See Test Procedure sections 8 thru 9. 

–Length measures accurately but width does not: See Test Procedure sections 7 thru 14. 

–Instrument indicates “measuring” but zero area is reported back: Check U203 and encoder on 
analog PCB.  

–Instrument runs but won’t indicate “measuring”: Check U150 on digital PCB and see Test 
Procedure section 8. 

–Instrument gives an inaccurate reading: See Test Procedure. 

–Instrument will not save data: Erase memory.  

–Instrument will not up load to computer: Match baud rates in instrument and CI-203 RS232 
software. 
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CI-203 LASER AREA METER TEST PROCEDURE  
1. Visually inspect Unit (without housing) for obvious errors.  

2. Press On/Off switch on keyboard (will need separate key pad). Display should read 

"Measure     file00 

<arm>           [\  

3. If any other message appears, you will have to complete Initial Setup Procedure as follows: 

A. Press the UP arrow until "Setup" is displayed. Press the left or right arrows until "comm” is 
displayed next to Setup. 

B. Press "START/ENTER". You will now set the communication parameters. Change 
between the various parameters by pressing the left and right arrow keys. Change the settings 
by pressing the up and down arrow keys. Make sure the parameters match the following: 

Baud rate:   2400 

Parity:   none 

Data bits:     8 

Stop bits:     1 

C: Press "SAVE/ERASE" to save the data and return to the setup menu. 

4. Press the right arrow key to display "Setup autosave". Press "START/ENTER" and verify that 
auto save=yes. If correct, press "STOP/RESET" to accept the existing value; if not, use the up and 
down arrow keys to change the value, then press the "SAVE/ERASE" key to save the new value. In 
either case you will return to the setup menu. 

5. Press the right arrow key to display "SETUP measure" and press "START/ENTER" to verify that 
"measure=leaf". If not, change this value in the above fashion. 

6. It is necessary to format the data storage area of a new instrument and when the memory becomes 
full. Press the left or right arrow keys until "Setup storage" is displayed, and press 
"START/ENTER". Press the up or down arrow keys until "format storage" is displayed, then press 
"START/ENTER"  "Clear all data" will be displayed. Press "SAVE/ERASE". "Space=15984" 
should be displayed. Press "STOP/RESET" to return to setup menu. 

7. Press Left or Right arrows until "Setup scanner" is displayed then press "START" KEY. Press the 
Up and down arrow keys until "manual scan" is displayed. Press "START" key Motor and the Laser 
should turn on. For initial setting, press up or down arrow until t = 30 then press “STOP/RESET” 
twice, now press “SAVE/ERASE”  

8. Check and ensure there are 5 Bands reflecting off an Allan Wrench placed above the mirrors on 
the motor. Adjust these bands by adjusting the Set Screws on the back of the Laser Motor. The width 
between the bands should be or slightly less than 0.2", proportionally evenly spaced with the 5th 
band centered on the sync diode.  

Note: The mirrors have one side with a higher reflectivity; this is the beam side.  

Check to see that no beams hit the very edge of the mirrors. Also, mirrors must be very clean (clean 
with tissue paper and acetone) and not badly scratched – fine scratches may be ok.  
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9. Ensure a level beam is produced across the top of the unit’s side. If not, adjust the Set Screw 
located in the Roller Housing. If unable to get a parallel beam, check that there are no objects 
between the mirror and mounting supports.  Even the smallest object (speck, film, or metal ridge on 
supports) will affect the beam’s parallelism. Check that the beam is parallel on the Hex Mirror.  

Note: At times it will be necessary to place a very fine (0.002") piece of paper on the one corner of 
the mounting supports (mainly the outside end support) under the mirror in order to achieve the 
proper parallel beam. 

10.  Adjusting for upper threshold position: Attach “arm”, position video diode on laser mount at 
approximately 45 deg. facing the hex mirror  

IMPORTANT NOTE: There are two bands that hit the diode.  One, the upper band, is brighter 
than the other.  The lower band is the dimmer one.  The dim band (lower) should hit in the middle 
of the diode lens.  You may need to place a washer under the diode support to obtain the proper 
height.  (Just a few thousandths of an inch will make a great difference in threshold delta setting.) 

Go to “manual scan” screen, press “start”.  Press the up arrow until w = 0 becomes unstable. At this 
point, t = xx should ideally be above 55, if not, CAREFULLY rotate the video diode counter 
clockwise--slightly.  Recheck that w = 0, if so, increase t = xx until w = 0 becomes unstable.  Once 
w = 0 becomes unstable again, rotate video diode CCW until w = 0 is stable.  If unable to obtain a 
stable w = 0 by rotating the video diode CCW, the “t” value has reached the upper threshold 
position. 

11.  Adjusting for lower threshold position:  Place a piece of white paper between the “arm” and unit 
completely covering the reflective tape.  Start manual scan, w = 1494 should be displayed.  Press the 
down arrow until w = 1494 becomes unstable.  At this point, t = xx should ideally be below 25 if not 
CAREFULLY rotate diode clockwise–slightly.  Recheck that w = 1494 if so decrease t = xx until w 
= 1494 becomes unstable.  Once w = 1494 becomes unstable again, rotate video diode CW until w = 
1494 is stable.  If unable to obtain a stable w = 1494 by rotating the video diode CW, the “t” value 
has reached the lower threshold position. 

12.  Setting the lower and upper threshold limits: Check the lower and upper limits as described 
above, then position the diode to get the greatest difference between the lower and upper threshold 
position. Ideally, you want the lower threshold to be below 25 and the upper threshold above 55. If 
you are unable to obtain a 30 delta or better as described (see note), check for: proper mirrors’ side, 
damaged mirrors, beam alignment, U200 and U201 on the analog PCB, and Scan Delay, Scan Time 
settings (see below).  If you are unable to obtain a 30 delta, take the best delta possible while still 
having accurate measurements. 

13.  Install the housing over the electronics, then adjust the beam so that it is in the middle of the 
scan window of the housing (See step 8).  Now, from “manual scan” screen, press and hold 
“SAVE/ERASE”, then press and release “STOP/RESET”.  This places you into the calibration mode 
(Precharge, scan delay, scan time, step length, and nvram defaults). 
Note: Any change must be saved. 

 

 

Setting Precharge-- 

The display should now read “Precharge 10X”. Press the up or down arrow until you have a 
reading between "499X" and “500X” where "X" being the least significant bit – 4999 is the 
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ideal value. This bit will change rapidly, but we are not so much concerned with this bit as we 
are about 4999 changing from 4990 to 5010. If this happens, the most likely problem will be 
the motor or motor controller. Once you have a stable reading, press STOP, and then the right 
arrow. 

Setting Scan Delay—must have the instrument’s arm attached. 

The display should now read "scan delay       90".  Now attach the “arm”, press START. 
Display should read "scan delay         90 <stop>   0". The readout should be a stable "0". Press 
the down arrow until the reading becomes unstable. Press the up arrow 5 times, this is your 
new Scan Delay value – lower values generally increase “High Threshold” but it is not 
advisable to have a value below 77.   

Note: By decreasing the scan time value, the scan delay value will be lower before it 
becomes unstable.  

Press STOP 3 times, display should ask if you want to "save changes". Press "SAVE/ERASE" 
key.  You will need to go back into the calibration mode to view or adjust the following 
parameters. 

Setting Scan Time– 

Once in calibration mode, press left or right arrows until the display reads “scan time xxxx” 
where xxxx should be a value between 1201 and 1270. 

Note:  This value determines the width accuracy; however, higher values will decrease the 
“high threshold” value. 

Setting Step Length– 

Display should read “step len xxxx” where xxxx should be a value between 6400 and 6555. 
Note: This value determines the length accuracy. 

14. With “Arm" attached to the unit, go to the “manual scan” screen. Press “START”. The display 
should read "t=30 W=      0".  Press the up arrow until the "0" just starts to change. Record this 
value–high threshold. Place a piece of white paper between the arm and scan window completely 
covering the scan window, the display should read "t=xx, w= 1494". Press the down arrow until 
"1494" starts to change. Record this value–low threshold. Add 10 to the low threshold value, this 
is your new threshold setting. Press STOP twice and save, then shut instrument “OFF”.  

Note: The lower threshold should be below 25 while the upper threshold should be above 55. This 
may not be the case in all instruments (due to beam alignment, mirror / reflective tape condition 
and unit version) but the important thing is that the delta value between low and high thresholds 
should be between 30 and 60. 

15. Turn instrument “ON”, display will read "measure       file00". With known good samples 
("15.00cm x 1.0cm strip" for LENGTH and "4.36cm diameter circle” for WIDTH as your known 
STANDARDS) open ARM and take 5 readings of length and 5 readings of width. 

A. If the width readings are off, either high or low, you will have to go back into the 
calibration mode by reentering “manual scan” and holding down the "SAVE/ERASE" key and 
pressing "STOP/RESET" key. Press the LEFT or RIGHT arrows until the display reads "scan 
time    xxxx". If the width readings were too high, you will have to RAISE the value of 
"xxxx". If the width reading were too low, you will have to LOWER the value of "xxxx". 
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NOTE:  In order to get the accurate area reading, it may be necessary to increase the width 
(the scan time value) larger than the sample width. 

B. If the length readings are too high or low, you will have to adjust the "step length" in the 
calibration mode. Press the left or right arrow keys until "step len      xxxx" is displayed. If the 
readings were too high, you will have to LOWER the "step len" value. If readings were too 
low, you will have to RAISE this value. A large change of this value will only change the 
length reading by a small amount. Changing this number by a 100 count is not uncommon. 

16. Once again, save all changes. Rerun measurements until you have stable readings. 

17. Once all parameters are met, install the front housing (end cap) with the RS232 connector to the 
UNIT. Connect to the COMPUTER with the appropriate cable, press the up and down arrow keys 
until "file      dump" is displayed. On the COMPUTER type in RS232. It will ask you to name the 
file in which the data will be saved. This is not important at this time, so use a name that is easy to 
erase (such as "m" or "1"). Press the START key twice and you should see the data you have 
accumulated displayed on the COMPUTER Screen. If no data transfer, correct. If data transfer, 
assemble unit into housing. 

18. Install the instrument into the housing, connect the keypad, and secure the instrument and end 
caps to the case. 

19. Recheck High and Low thresholds, check that the laser is centered and straight down the middle 
of the scan window. Threshold should have a difference of at least 20 between the Low (White 
Paper covering the scan window) and High Threshold (reflective tape).  
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OPERATING THE CI-203CA CONVEYOR ATTACHMENT 

Hardware Setup 
To use the CI-203 with the CI-203CA, the CI-203 must be installed in the CI-203CA. Do not turn 
the CI-203 on from its keypad. To install the CI-203CA, follow these steps: 

1. Remove the roller arm on the CI-203 Laser Leaf Area Meter by pushing the thumb section of the 
arm slightly back toward the display and lift it out (see Figure 1). 

Figure 1. Illustration of removing the receiving arm. 

Orient the CI-203 so that the display will be lined up with the notch on the housing of the CI-
203CA. Once this is done, insert the CI-203 all the way into the hole on the side of the CI-203CA.  
Confirm that the CI-203 is inserted into the CI-203CA all the way by verifying the left edge of the 
display is covered by the housing on the CI-203CA. Once this is done, rotate the Lock lever on the 
CI-203CA counter-clockwise to secure the CI-203. 

CAM-LOCK

INSERT CI-203

 

Figure 2. CI-203 inserted into CI-203CA Conveyor Attachment 

2. Connect a suitable 6V DC power source such as the AC adapter supplied by CID, Inc. to the 
power input socket on the back of the CI-203CA. 

3. Press the power switch on the CI-203CA (see Figure 2) to the ON position.  
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Note: The CI-203 / CI-203CA combination must be turned on with the switch for the CI-203CA in 
order to take measurements! 

Measure 
When the CI-203 is used with the Conveyor Attachment, it is assumed the user wishes to measure a 
large number of leaves all in one batch. Because of this, the instrument does not stop after each 
measurement to allow the user to preview and make a “save/no save” decision. Rather, the 
instrument will take measurements and automatically save them until the user stops the process. 

In the Measure mode, the top line of the screen will read “Measure” on the right and the name of the 
file on the left. The bottom line of the screen will read “<start>” on the left and four direction arrows 
on the right. 

 
 

 
 

1. To select another mode with the 8 or 9 keys. 

2. To select another file (if there is more than one) with the 7or 6 keys. 

3. To take a set of measurements. 

To begin a set of measurements, select a file to write to and press the Start key. The conveyor, scan 
motors and the laser beam will come on when the start key is pressed. The display will read 
“Measure” on the upper left corner with the name of the file in the upper right corner. The display 
will read “Stabilizing” on the bottom line for 1/4 second while the instrument adjusts the scan rate. 
When the instrument is ready to start taking measurements, the bottom line of the display will read 
“Measuring”. Begin feeding leaves into the conveyor. Once the first leaf has been measured, and for 
all subsequent leaves, the instrument will display the file name in the upper left of the display and 
the sequence number in the upper right. The lower line of the display will show the area 
measurement for the last leaf measured. 

NOTE: Because of the amount of information displayed on this screen, the CI-203 cannot display 
prompts in this mode. 

To stop taking measurements, press the STOP button. The instrument will turn off the laser, 
conveyor, scan motors and laser and will return to the Measure menu. To view the measurements, 
see the View Data section on page 4 of the manual. 

Setup Instrument 
There are some operating modes not available for the CI-203CA. The user does not have access to 
the menu options for the CI-203CA when the CI-203 is being used. The threshold setting is available 
only when the CI-203CA is being used (at the same time, the hand-held threshold setting is not 
available). 

Setup Scanner Threshold  

The operation of this menu item is identical to the operation described in the manual. However, 
when the CI-203CA is being used, the threshold that is being set is the one that is used during 
conveyor measurements, In order to completely set up the instrument; it is necessary to set up 

  file00                         Measure 
  
<start>                           6789 
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thresholds with both the hand-held instrument and in the CI-203CA. Also, when one is setting 
thresholds with the CI-203CA, the conveyor motor does not come on; the objective is for the 
conveyor to keep the measurement standards. 

Changing springs 
The tension on the rubber rollers is maintained with dowel pins and springs which are at each end of 
the rollers. If you desire to ease the tension of the rubber roller for thick and juicy leaves, you can 
use the springs provided in the bag. The plate above the rubber rollers holds the springs and pins in 
position. If this plate is removed, take care not to get fingerprints or dirt on the reflective tape, 
which is on the underside of the plate. Also, take care in removing the plate so that the springs do 
not fly loose when the plate is removed. (Observe the orientation of the reflective tape since on some 
units the tape is closer to one end than the other. Notice the guidelines on the top of each side of the 
reflector. The end, where the guideline is approximately 1.75" from the edge, goes toward the gear 
side of the conveyor.) 

Unavailable Parameters 
When used with the CI-203CA, the CI-203 will automatically save leaf measurements independent 
of the state of the “Auto Save” mode. Also, because the conveyor allows direct measurements of 
difficult leaves, there is no need for a sheath. Consequently, the instrument does not allow the user to 
access the Setup Auto Save options. 
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USE AND CALIBRATION OF THE CI-203RL ROOT 
LENGTH ATTACHMENT  

 
 

1. Reconfigure the CI-203 to allow the use of the CI-203RL by inserting the "T" shaped slide adapter 
and changing leaf measurement to root measurement from the “Setup Measure” menu selection.  
(See 203 Instruction Manual’s Appendix 2 "The CI-203RL Root Length Measurement Application - 
Hardware set-up".) 

2. Select “set-up scanner”, “manual scan”, from the menu. Start the manual scan and initially set t = 
to 70. Press “STOP” twice and “SAVE”. 

3. Calibration mode: 
While the screen is displaying manual scan on the top line, you are able to get into a calibration 
mode that is not normally accessible to the user.  To get into the calibration mode, which is a two 
key process, press and hold SAVE, and then press STOP.  You are now in the calibration mode.  In 
the calibration mode, the top line of the screen will show you the calibration name on the left, the 
present value of that calibration on the right. The bottom line of the screen will have the words 
"<save><stop>" on the left, and the four direction arrows on the right. To bring another parameter 
into view, press the right or left arrow key. Repeatedly pressing the right arrow will step you through 
precharge, scan delay, scan time, step len and NVRAM, in that order. If you want to change the 
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value of the parameter, use the up or down arrow keys to increase or decrease the value of the 
parameter. 

4. Select scan delay with the right arrow key. Set the scan delay to 290 using the up arrow key (press 
and hold), and then press the START key (large incremental changes). Then select scan time with 
the right arrow key, set the scan time to 900 using the down arrow key.  Step value is not changed 
when calibrating for root-length measuring. 
5. Get two pieces of wire (0.03" or 0.8mm dia.) cut to a 4" or 10cm length. 

6. Place the wires on top of the CI-203 Root Tray glass. Positioning one parallel to the side with the 
“slide adapter guide” at approximately 0.1" or 2.5mm from the edge of the tray (not the unit’s base 
edge). Position the other parallel to the tray’s entry just at the edge of the finger cutout in the glass. 
Both should be centered in the scanning area.  

7. Put the CI-203RT Root Tray into the CI-203RL Root Length Measurement attachment. It is 
important to ensure proper calibration by making sure that the tray is pushed all the way in. 

8. Go back into the calibration mode (Step 3) and pick “scan delay.” 

9. Place the CI-203 Area Meter in the center of the window of the CI-203RL Root Length 
Measurement Attachment. The CI-203 Area Meter must stay stationary for this step. 

10. Press START to start scan delay. 
11. The bottom line should display w = 0. Press the down arrow key until the w = 1 then press the up 
arrow 3 to 5 times until w = 0. Press STOP. 

12. Press the right arrow key to get to the scan time calibration. 

13. With the CI-203 Area Meter stationary in the middle of the CI-203RL Root Length 
Measurement Attachment, press START to start scan time. 
14. The bottom line should display w = 0. Press the up arrow key until w = 1, then press the down 
arrow 3 to 5 times until w = 0. Press STOP twice and save. 

15. Remove the wires from the CI-203RT Root Tray. 
16. Set the CI-203 on the CI-203RL Root Length Measurement Attachment with an empty CI-
203RT Root Tray in place.  Making sure the tray is pushed in all the way. If this tray is not fully 
inserted, the calibration will be inaccurate. 

17. Press START to start the manual scan. The laser beam will be visible. 

18. With the CI-203 in the center of the window of the CI-203RL Root Length Measurement 
Attachment and stationary for this step, adjust the threshold (t=), using the up or down arrow keys, 
until the width (w=) measurement equals zero.  Down arrow makes the width (w=) measurement 
smaller.  Up arrow makes it bigger.  Set the threshold (t=) to where the width (w=) measurement is 
just changing to zero.  Then subtract 3 from W= Value, Record T= value. 

19. Move the CI-203 across the entire window of the CI-203RL Root Length Measurement 
Attachment watching the width (w=) measurement. The width (w=) measurement should be zero 
everywhere.  If not, adjust the threshold (t=) down one with the down arrow key.  Repeat this step 
until the width (w=) measurement has a steady zero reading when moving the CI-203 across the 
entire window of the CI-203RL Root Length Measurement Attachment. Save this threshold value. 
20. If the threshold (t=) adjustment obtained in Step 19 is more than six below the setting obtained in 
Step 18, there is something wrong.  Either the reflective material in the CI-203RT Root Tray or the 
glass on the CI-203RL Root Length Measurement Attachment is dirty or damaged.  If there is 
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something blocking the optical path, no amount of threshold adjustment will correct the problem.  
Clean the window and reflective material with a window cleaning solution while checking for 
damage.  If undamaged, repeat Steps 18 and 19.  Please do not hesitate to consult with the factory or 
with your factory representative if you feel there is a problem. 
21. Insert a test pattern into the empty root tray.  This can be a 10cm length of wire formed into a 
figure eight.  A paper clip would do fine. 

22. Scan the test pattern.  The width (w=) measurements should tell you how many times the test 
pattern crosses the laser beam path.  Zero for no crossings, one for once, and two for twice, etc. 

23. The CI-203 is now calibrated to work with the CI-203RL Root Length Measurement 
Attachment. 
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   PART LIST 

Figure 3. A complete illustrated parts list of the CI-203 

PART LIST: 
1 23I-CID10063A10 CI-203 PORTABLE LASER AREA METER 
2 ASM-CID10222 HOUSING ASSEMBLY 
3 ASM-CID10224A5 CHASSIS ASSEMBLY 
4 SWAC-CID10283 CONTROL PANEL 
5 ASL-CID10236 CI-203 BATTERY ASSEMBLY 
6 ASM*-CID10243 CONNECTOR ASSEMBLY 
7 MAMC-CID10221 END CAP, BATTERY END 
8 ASM-CID10216 CI-203 ARM ASSEMBLY 
9 MAMM-CID10229A ROLLER ASSEMBLY 
10 PSWD-CID10050A2 BATTERY CHARGER 110V (OPTION) 
11 PSWF-CID10050A2 BATTERY CHARGER 220V (OPTION) 
12 CBCR-CID10181 203 RS232 DATA CABLE 
 


