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IMPORTANT

TRICOR’s Mission Statement emphasizes Quality and
Customer Service. Should you encounter any problems with
your Model 913A Keyboard & LED Test System or
discrepancies in the manual, please let us know at

(847) 742-5542/(800) 575-0161 or Fax (847) 742-5574.

If TRICOR is made aware or discovers any discrepancies or
problems, you will be notified and corrective action will be
taken as soon as possible.

To serve you better we request that primary and alternate
persons to contact be provided on the enclosed product contact
form and returned to TRICOR. This personalized approach will
eliminate any delay in providing you with potentially important
information.
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TRICOR WARRANTY REGISTRATION FORM

Customer:

Address:

Please provide the following information for use by our hotline.

e The Serial Number of the Model 913H Keyboard & LED Test System:

Serial Number

* The person(s) to contact with regard to the Model 913H Keyboard & LED Test
System and manual:

Name Telephone No. Fax No. Email

Primary

Alternate (1)

()
3)
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SETTINGS

System Properties (913A only)

Click Start on the Windows taskbar, choose Settings, and then Control Panel. In the
Control Panel window, double-click the System icon. In the System Properties dialog
box, click the Device Manager tab. Double-click Computer to display the Computer
Properties dialog box. Select Input/output (I/0). Scroll down to verify that I/O address
0250-025F is not displayed in this list. This will verify that it is not in use. This I/O
address is the default setting for the 913. If it is not listed, click OK in the Computer and
System Properties dialog boxes and continue to the next step. If this address is in use on
your computer, see Appendix A.

Display

In the Control Panel window, double-click the Display icon. In the Display Properties
dialog box, click the Settings tab. Set the Desktop area to 1024x768 pixels and then
click OK. Close Control Panel.

HARDWARE INSTALLATION

1. Make sure the power to your PC is OFF.

2. Remove the computer cover.

3. Select a full PCI Bus expansion slot for the 913A CCA. Remove the slot cover.
4. Insert the 913 CCA into place carefully. Secure the adapter retaining bracket.
5. Replace the computer cover.
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UNIT UNDER TEST (UUT) CONNECTION
Connect unit to be tested to PC via an interface assembly having a 37-pin subminiature D
connector (supplied with 913).

STARTING THE Model 913 PROGRAM

You may now start the Model 913 program. The following instructions will guide you
through a sample exercise for a keypad with a 4x4 matrix. If the TRICOR Model 913
program group is still open, you may double-click the Model 913 icon to start the pro-
gram. If not, to open the Model 913 window click Start on the Windows taskbar, choose
Programs, then choose Model 913, and then click Model 913.

SERVICE MODE

In the TRICOR Model 913 program window (Figure 1), enter SERVICE MODE by clicking
the SERVICE button. Type TRICOR in uppercase letters in the ENTER PASSWORD field of
the PASSWORD REQUIRED window and then press Enter on the PC keyboard. At

#=| Tricor System Inc Model 913

MODEL 913 §

LR R RN I I I—I
Adad i)
sl s 1=l

SERVICE MODE TEST KEYS

SERYICE ‘ Start

==

Figure 1

this point the Load Hardware Configuration Data dialog box will appear. Click on
Load to load default.hdw. The Hardware Panel window (Figure 2) will appear.

TIMER EVENTS 71227
fumberceis =0 DISPLAY HARDWARE STATUSFORCCA 31/

a1 10 4DDR gPE\ ADDRT
Serial Num ﬂ 0

I™ Enable LegacylI54) Addresses

[z
HARD'WARE STATUS DISPLAY FOR: CCA [1

TEST SETUP
MUX1_2 CHAN  MUX3.# CHEN  MUX5.5 CHAN  TESTRESISTANCE  CAL RESISTANCE

Snone | Zmowe | Emome | 3sc | SNONE |

AD1READING - FPFE 4D2READING  FFFF

1/ FORT STATUS SET 140 PORT WALUE
OUT_PORTI  OUT_PORT2 RLY_STB 0UT_PORT2
1000000 | oo |0 | =R

OUT_PORT4

gﬂﬂﬂﬂ

82054 TMR
IN_PORT1 IN_PORT2 IN_PORT3 -

L RRRRER R SR ERE KRN SRR RRRAT
=l

Figure 2
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In the NUMBER ccas field, select 1 if you are installing one CCA. (For installation of
multiple CCAs, see Appendix A.) Go to the cca 1 box. The /o Appr field will show the
default setting of 250-25F. Type the serial number of the CCA you are installing in the
SERIAL NUM field. The HARDWARE STATUS DISPLAY FOR CCA field should be set at 1. Click the
X in the upper-right-hand corner to close Hardware Panel. You are now ready to enter
SETUP MODE.

SETUP MODE

Password Setup in SETUP MODE Window

In the Password Setup box you may change, disable, or enable passwords for Model 913
Test, Setup, Service, and Configuration functions. All passwords are presently TRICOR
(uppercase). You may select each of four functions: TEST (used to test the product); SETUP
(used to modify the software); SERVICE (used when performing service functions); or
CONFIG. (used to create new test configurations) from the menu in the pAssworbp field.
Each time a selection is made, a PASSWORD ENTRY window will appear. In the ENTER
PAsSWORD field, you may either keep TRICOR as your password or type your own pass-
word in the box. When entering a new password, press only those keys that you want to
be part of the new password. In the sTARTUP PASSWORD/STATUS check field you have the
option of selecting PASSWORD DISABLED Or PASSWORD ENABLED. Choose one or the other
and click Accept. This procedure must be repeated for each of the four functions.

In the Password Setup dialog box is a DISABLE PASSWORD/STATUs CHECK field. Here you
have the option of choosing whether or not to disable passwords while editing or creating
new configurations by selecting NO - USE START-UP STATUS OT YES - DISABLE THIS EXECUTION
ONLY. Select YES - DISABLE THIS EXECUTION ONLY for this sample exercise. Click the ExiT
button in the lower right-hand corner of the SETUP MODE window. This will return you
to the TRICOR Model 913 program window.

Configuration

In the TRICOR Model 913 program window, click the SETUP button. If password is
enabled, type TRICOR (uppercase) in the ENTER PasswORD field of the PASSWORD
ENTRY window and press Enter on the PC keyboard. The SETUP MODE window
(Figure 3) will appear. To create configurations for the keys and LEDs that you are about
to test, go to the Operating Mode box and select EDIT MODE in the MODE SELECT field. Go
to the Edit Mode-Key/LED Matrix and Size box. In the KEY/LED SEL field, select KEY. In
the rRow siZE and coLuMN sIZE fields, select the configuration of the keypad you wish to
test using values from 1 to 15. To create the sample keypad with a 4x4 matrix, select a
row size of 4 and a column size of 4. Set the WIDTH SCALE and HEIGHT SCALE values to 50.
This is a good starting point. The width and height scales determine what size the keys
will be in relation to the overall display size.
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Operating Mode Edit Mode — Key Matrix and Size
ceverieer ey ROWSIZE 33 COLUMNSIZE 35
MODE SELECT WIDTH SCALE 330 HEIGHT SCALE 340
EDIT MODE Edit Mode — LED Matrixand Size

G ROWSIZE 34 COLUMN SIZE 34

SCALE 330

Password Setup
PASSWORD  DISABLE PASSWORDISTATUS CHECK
2SETUP | 4no - USE STARTUP STATUS

NCES
2

%

Shot Test Deley Count 33

EXT

Figure 3
Preferences in SETUP MODE Window
1.  Serial Number Auto Request: When enabled, before each keypad is tested a

request for Enter Serial Number will be displayed (Figure 4). An operator may
type a serial number, or a wedge bar code reader may be used.

|
)
Wit Bbicsot o575t [[moser 913 o Thil | [®¢ zum
.
Figure 4

2. Display Shorts Test Results on Pass (Default): If shorts test passes and this
preference is enabled, the KEY CHANNEL SHORTS TEST RESULTS screen
will be displayed. The operator will be required to continue (Figure 5). If disabled
and shorts test passes screen will not be observed and no operator action required.
This screen will always be displayed if shorts test fails.

& KEY CHANNEL SHORTS TEST RESULTS

SHORTS TEST FAILURES [CH)
TESTCHA TESTCHE R [MEG OHM)

FERE - |

[]

Figure 5
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Display LED Voltage Results on Pass (Default): If LED Voltage test passes and
this preference is enabled, the LED VOLTAGE TEST RESULTS screen will be
displayed. The operator will be required to continue (Figure 6). If disabled and
shorts test passes screen will not be observed and no operator action required. The
screen will always be displayed if the LED test fails.

£ LED YOLTAGE TEST RESULTS [<]
LED's PASSED TEST LED's FAILED TEST
LEDMUM  TESTCH& TESTCHE I [ma] WIWOLTS) LEDMUM TESTCHA TESTCHE I [ma] W WOLTS)
1 1 14 138 2473 N NONE tal
2 5 14 133 2412 - =
3 £l 14 140 2342
4 2 14 133 2385
5 B 14 133 2385
E 10 14 140 2324
7 3 14 133 2380
a 7 14 14.0 2364
9 n 14 141 2292
10 4 14 138 2435
1 g 14 140 2374
12 12 14 142 2281
E E

Figure 6

Display 7-SEG Voltage Results on Pass (Default): If 7-SEG Voltage test passes
and this preference is enabled, the 7-SEGMENT VOLTAGE TEST RESULTS
screen will be displayed. The operator will be required to continue. The screen will
always be displayed if the 7-SEG test fails.

Space Bar = Continue No Save: Enabling this function does not save data to a
file.

Auto Print Result On Fail: This will automatically print the test result for the last
keypad tested if it fails. The result will be in same format as Figure 41.

Auto Print Result On Pass: This will automatically print the test result for the last
keypad tested if it passes. The result will be in same format as Figure 41.

Label Pulse On Fail: This will send a pulse to an external printer (labels) when the
last keypad tested fails. Consult TRICOR for details.

Label Pulse On Pass: This will send a pulse to an external printer (labels) when the
last keypad tested passes. Consult TRICOR for details.

Test Mode Spanish Screens: This needs to programmed at TRICOR and is NOT
available unless specifically purchased. Consult TRICOR for details.

Edit Mode— Mouse Move And Place: This is the same as drag and drop. It allows
grabbing and dragging a Key, Led or 7-segment and placing in a specific position
during the edit mode. Leave enabled.
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12. Sound Ding On Pass: This will make a sound when a keypad passes all tests. This
is a wave file and the user may change the sound. Filename is 913pass.wav.

13. Sound Ding On Fail: This will make a sound when a keypad fails any test. This is
a wave file and the user may change the sound. Filename is 913fail.wav.

14. Short Test Delay Count: Is dependent on CPU speed and type of PC set as fol-
lows:

233 =350 MHz Short Test Delay Count “1”
350 — 450 MHz Short Test Delay Count “2”
450 — 550 MHz Short Test Delay Count “3”
550 — 700 MHz Short Test Delay Count “4”
700 — 900 MHz Short Test Delay Count “5”
900 — 1100 MHz Short Test Delay Count “6”

Please note if shorts test fail on known good samples or several samples tested
increase Count number by 1.

15. Model 911 XY Preferences: Not available unless 911 is purchased.

EDIT MODE
Altering Keypad Appearance

In the TRICOR Model 913 program window, open the “KEY TEST” window (Figure 7)
by clicking the green Start button. The “KEY TEST” window will appear with the 4x4
matrix you generated earlier in this sample exercise.

i Mo File Loaded EDIT MODE

R PHLFa | Lerr | rianT || we [ oowm | cosmsesrne s | wioth e [ wioth oecr || HeisHT e || neisnr oeck || msert ke ||TingERTED Y| mserT ses

SAYE FILE [FT]l ‘ LOAD FILE [FZ]l ‘ EDIT HOR (F8] | | EDIT KEY (F10] | | EDIT LED [Fﬂll ‘ EDIT 5EG [F12] | ‘ EDIT Xy (F3) | | DELETE |

Figure 7
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You may alter the appearance of the keypad on the screen. Each key, when selected by
clicking on it, can be moved or altered independently by using the buttons at the top of
the window.

LEFT, RIGHT, UP, or DOWN will move the selected key left, right, up, or down re-
spectively. COARSE/FINE (F5), to move the key in large or small increments of
space.

WIDTH INCR, WIDTH DECR, HEIGHT INCR, and HEIGHT DECR will adjust the dimen-
sions of the individual keys.

INSERT KEY will add a key to the layout. The new key will insert in the top left-
hand corner of the screen. Click on the new key and alter or reposition it in the
same manner as the others.

INSERT LED and INSERT SEG will add LEDs and 7-Segment Displays, respectively.
These may be manipulated in the same manner as new keys.

DELETE will delete a selected key, LED or SEG from the layout.

In EDIT MODE a quicker way to alter appearance of the keypad screen is to use the
following keys on the PC keyboard:

Key(s Command Button Function
Insert (Ins) INSERT KEY

Ctrl Ins INSERT LED

Ctrl Shift Ins INSERT SEG

— LEFT

- RIGHT

T UP

J DOWN

Shift « WIDTH DECR

Shift — WIDTH INCR

Shift | HEIGHT DECR

Shift T HEIGHT INCR

Delete (Del) DELETE

Escape (Esc) EXIT

F1 SAVE FILE

F2 LOAD FILE

F4 PRT PNL (Print Panel)
F5 COARSE/FINE

F8 EDIT HDR (Edit Header)
F10 EDIT KEY

F11 EDIT LED

F12 EDIT KEY
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Use buttons at the lower edge of the screen for the following functions:

save FILE(F1) to open the Save Test Configuration Data dialog box. Files should
be saved with the extension “.cfg”. (Figure 8)

Save Test Configuration Data

Ho? [Cmodeisi3 =l
Savein | modsld13 I =

L4 efz sammplel ofy

x4 MATRIX CFG sample2.ofy

4EAMATRIX GM.CFG o] Tast.cfz

[#] bacharach CFG TEST11.cfe

GRANT cfg Wheelbrater CFG

Mame cfz

Fibutler.CFG

Save

File: namme:

Save as lwpe: |*.cfg j Cancel |

Figure 8

LoAD FILE(F2) to open the Load Test Configuration Data dialog box. (Figure 9)

KEY TEST x]

i v |
Look i 3 medel313 [
B [eamplel ot
B [S]ssmplz et
A TOMATRIZ GU.CRG ] Testfy
5 [ TESTILcte
A GRANT ot (] Whasbrator PG
e et
Filenane: (@R Load |
Ry [0 A cama

AStart| & WinPopup Elmodel 913 [#ustitled - Paint 4@ ewam

Figure 9
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PRT PNL (F4) to open the Print dialog box. (Figure 10) The file will print in color
unless your printer is set to print in gray scale or does not have color capabilities.
PRT PNL (F4) is available for use in the EDIT, LEARN and TEST modes. A
sample panel printout is shown as figure 11 (page 9). If prr PNL (F4) is selected
in TEST MODE after a test has been run, the resistance values for the keys tested
will appear in the center of the keys in lieu of the key numbers.

=i No File Loaded EDIT MODE

prT L | Lt [l miont || ue | oown | cosrsesmne s | wanrhines [ wioth oeck || veian ince || HeieT oecR || insert kev || inserr e || inserT sea

m_m

—Pint

Name:  [EPSON Styhis COLOR 850 >|  Propeties.
Staus  Ide
Type:  EPSON Styus COLOR 850

Where:  “\Tomepson IV Eiect page after piniing

Comment: I Printto e

s riery] [osoriera] [eorronen| [comkerem] [eonteen] [eorseera]
.
Figure 10

EDIT HDR(F8) (Edit Header) to open the CONFIGURATION DATA dialog box.
(Figure 12)

| CONFIGURATION DATA | x|

Configuration Filename  c:model31 Fwntitled.cfg |

Authar

Part Mumber Lat Mumber
“whork Cirder Operatar
Serial Mumber Comment 1
Comment 2 Comment 3

Test Result Filename |

Figure 12
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EDIT KEY(F10) to open ALL KEYS dialog box and presents key test configuration
setting options. You may either keep the defaults, or choose from the available
options. This dialog box contains the following fields: (Figure 13)

:ALL KEYS x|

[ KEY TEST COMFIGURATION |

DISABLE RESISTAMNCE TEST: ﬁND

DISABLE SHORTS TEST ﬂND

OPEM[MOT PRESSED) COLOR ﬂBLUE[default]

WNOT OPEM AND FAIL COLOR ﬂYELLDW’[default]
PRESSED AWND FASS COLOR ﬂDK GREEM[default)
RELEASED AMD PASS COLOR ﬂGHEEN[default]
TEST DOME FAIL COLOR gHED[default]

TEST RESISTAMCE RANGE ﬂ k.ahm

MAXIMUM RESISTANCE FOR KEY PASS 100 | OHM
MIMIMUM RESISTANCE FOR KEY PASS ﬂ 0| OHM

MINIMUM RESISTAMCE FOR KEY CHAMNEL SHORTS TEST PASS ﬂ 12.000| MEG OHM

Figure 13

Edit individual key: Place cursor on key desired then right click. You may then change
setting for tolerances, colors, and channels. NOTE: Channel 0 will be listed if key has
not been learned. The dialog box contains the following fields: (Figure 14)

[ KEY TEST COMFIGURATION |
OPEMN[NOT PRESSED] COLOR: ﬂ BLUE [default]

MOT OPEM AMD FAIL COLOR ﬂYELLDW’[deFauIt]

FRESSED AMD PASS COLOR ﬂ Dk, GREEM[default]

RELEASED AMD PASS COLOR ﬂ GREEM[default]

TEST DOME FAIL COLOR ﬂ RED(default)

KE'Y CHAMMEL & ﬂ 4
KE'Y CHAMMEL B ﬂ 5
MaxIMUM RESISTANCE FOR KEY PASS ﬂ 100| OHM

MINIMUM RESISTAMCE FOR KEY PASS ﬁ 0| OHM

Figure 14

-11 -
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EDIT LED(F11) to open LEDs dialog box and presents LED TEST CONFIGURATION
setting options. You may either keep the defaults, or choose from the available
options. In the VISUAL TEST SCAN RATE field, enter a value from .2 to 60 seconds

(Figure 15).

[ LED TEST COMFIGURATION

ﬁND
DISABLE WISUAL TEST ﬁND
LED OFF COLORA ﬁDK GR&Y
LED OM COLOR ﬁHED[defauIt]
TEST CURRENT ﬁLED_2Dma
WISUAL TEST SCAN RATE 05| SEC
MIMIMUM WOLTAGE FOR LED PASS ﬂ 1.000 | waLT
MaxIMUM WOLTAGE FOR LED PASS ﬁ 4.000) WOLT
| Cancel | | Accept |

Figure 15

Edit individual LEDs: Place cursor on LED desired then right click. You may then
change setting for tolerances, colors, current, and channels. NOTE: Channel 0 will be
listed if LED has not been learned. The dialog box contains the following fields:

(Figure 16)

[ LED TEST CONFIGURATION
DK GR&Y
LED ON COLOR FIED(defaul]
TEST CURRENT LED_20ma
[LED CHANNEL & EI
[LED cHANMEL B =
MINIMUM ¥OLTAGE FOR LED PASS 2 1.000| oLt
MéxIMUM YOLTAGE FOR LED PASS S 4.000|voLT

Figure 16

-12 -
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EDIT SEG(F12) to open 7 SEGMENTS dialog box and presents 7-segment test
configuration setting options. You may either keep the defaults, or choose from
the available options (Figure 17).

7TSEGMENTS

SEGMENT TEST CONFIGLURATION |

DISABLE WISUAL TEST ﬁNU
SEGMEMT OFF COLOR ﬁDK GR&Y
SEGMENT OM COLOR ﬁHED[default]

TEST CURREMNT ﬁLED_ZDma
VISUAL TEST SCAM RATE g 05| SEC
MIMIMUM WOLTAGE FOR SEGMENT PASS ﬂ 1.000] wOLT
MAXIMUM YOLTAGE FOR SEGMEMNT FPASS g 4.000) YOLT
| Cancel | | Accept |
Figure 17

Edit individual 7-Segment: Place cursor on 7-segment desired then right click. You
may then change setting for tolerances, colors, current, and channels. NOTE: Channel 0

will be listed if key has not been learned. The dialog box contains the following fields:
(Figure 18)

B SEG 1

[ 7-SEGMENT DIGIT[SEG) TEST CONFIGURATION |

& 1 ﬁw’HITE
SEG LED's OFF COLOR ﬂBLACK
SEG LED's O COLOR ﬂDFFW’HITE

TEST CURREMT ﬂLEDija

| 7-SEGMENT DIGIT - UPPER LEFT[UL] SEGMENT |
LED CHAMMEL A ﬂ 5
LED CHAMMEL B ﬁ 12
MINIMUM YOLTAGE FOR LED PASS ﬂ 1.000) vOLT
&b LI YOLTAGE FOR LED PASS ﬂ 5.000) ¥OLT

Select 7-Segment LED
.
Figure 18

EXIT allows you to quit and return to the TRICOR Model 913 program window.
If you have not saved your file, a “Save Changes to File before Exiting?”’

prompt will appear. Select Yes or No. If you do not save your changes to a file at
this point, all changes will be lost.

- 13-
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Edit Short Channels: To enable or disable individual shorts channels on a test screen
double click left button in the gray area of the window. Note: channels may already be
enabled if Learn Mode was completed. The dialog box contains the following fields.
(Figure 19) The operator may set a minimum short resistance value (from 1,000 ohms to
12 Megohms) for each channel. The default value is 12.000 Megohms.

& SHORT CHANNEL 1

[ SHORTS TEST COMFIGURATION |

EDIT SHORTS TEST CHAMMEL ﬂ 1

ENABLE[Check Box] /DISABLE [Mo Check)
[~ SHORTS CHAMNEL VALID FOR TEST

MINIMUM SHORT RESISTANCE WALLE FOR PASS: I | RAEG OHM

Figure 19

To continue with the sample exercise, save this file with the filename “Test.cfg” and close
the key test window. This will return you to the TRICOR Model 913 program window.

LEARN MODE

Entering Learn Mode

In the TRICOR Model 913 program window, click on SETUP. Go to the Operating
Mode box and select LEARN MODE in the MODE SELECT field. (Figure 20) It does not matter

Operating Mode Edit Mode — Key Matrix and Size
CEvseLeeT RGTE ROWSIZE 33 COLUMN SIZE 35
MODE SELECT WIDTH SCALE 330 HEIGHT SCALE 3140
LEARN MODE Edit Mode — LED Matrix and Size

ROW SIZE gnt COLUMN SIZE gd
SCALE 330

PREFERENCES
EN4BLE(Check Box)/DISABLE(No Checl
st

Password Setup
PASSWORD  DISABLE PASSWORD/STATUS CHECK
2SETUP | 4nC- USE STARTUP STATUS

I Label Fulse On Fail
abel Pulse On Pass MODEL 81 XY PREFERENCES

X

it - Mouse.
ound Din On Pass

I L

e

I EditMode
C s

I Sound Ding On Fal

tET 1

Short Test Delay Court 33

EXIT

Figure 20

which setting in the KEY/LED SEL field is used. Exit SETUP MODE and click on the green
Start button in the TRICOR Model 913 program window. Click LoAD FILE(F2) and type
Test in the Filename field. Click on Load to bring up the 4x4 sample matrix. KEy TEST is
now open in LEARN MODE.
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If the UUT has keys and LEDs and/or 7segments, you must learn the LEDs and 7
segments first. Note: the channel connected to the anode of the LED or 7-segment will
not be included when learning key resistance test channels and key shorts test channels.

Learning the Keys

Click LEARN (F3). In the LEARN MODE dialog box, click the KEys tab. (Figure 21)
Click LEARN ALL and a sTART button will appear. Click the starT button. The “KEY
TEST” window will display the sample matrix. Key 1 will be dark green in color (Figure
22).

NEC T o] i | e amenTs |
[ LEARN KEY TEST CHANNEL'S

LEARN MODE
MMM RESISTANCE
FOR PRESSED KEY

g

LEARM MODE RESULTS
KEY TEST CHANNEL'S
KEYNUM  TESTCHA TESTCHE R [OHM)

i [ ] P |

Figure 22

Press the number 1 key on the UUT. The LEARN MODE dialog box will appear. In the
LEARN MODE RESULTS field, the values for test channel A and test channel B are indicated
within a box . Click on the left mouse button or press the spacebar on the keypad to
accept this. Note: If test channel A and test channel B have an indication and you did not
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press the key, two lines are tied together. You may ignore one of the channels by clicking
ignore and choosing the proper channel (Figure 23). Repeat the process of pressing and
accepting for each key on the keypad. Upon completion, click save riLE(F1). Save the file
with the same name (Test.cfg). The message “This file already exists, replace existing
file?”” will appear. Click Yes.

i LEARN KEY --- IGNORE CHANNEL ENTRY

ADD CHANMEL TO |GNORE GROUP FOR LEARM KE'Y'S: ﬂ

CAaMCEL
Figure 23

Two channels are tied together (shorted intentionally):

If two channels are tied together ignore one to learn entire keypad then save configura-
tion. Enter Edit Mode open file just saved and create a dummy key; make it small and
place in inconspicuous location save configuration file. Enter Learn Mode load saved
configuration file. Click on Keys now click on Add Key the system will learn the new
channels, save configuration. Test Mode key will pass (turn green) immediately upon
enter key test for that keypad (no operator action required). If not the channels are not
shorted and keypad will fail. Add a key for as many shorted channels and repeat process.

Learning the Shorts Test
Click LEARN (F3). In the LEARN MODE dialog box, click the sHORTs tab. (Figure 24)

: LEARN MODE x|
KEvs | SHURTSY LeDs | 7 5EMENTS |
I KEY CRAMNELS ONLY ~ LEARM VALID SHORTS TEST CHANNEL'S [} [saverie
LEARN MODE
MINIMUM RESIS TANCE
FOR YALID CHANNEL
LEARN MODE RESULTS 2 000 fREELR
YALID KEY CHANMEL'S INYALID KEY CHANNEL'S
TEST CH TESTCH SHORTCH R (MEG OHM)
I | HONE |
2
3
4
5
g
7
8
=l =l | sTaRT
ADD SHIELD CHANNEL |
SELECT SHIELD CHANNEL 30
4DD SHIELD CHANNEL | DELETE SHIELD CHANNEL |
BT
.
Figure 24

Click LEARN ALL, and a START button will appear. Click the sTART button. LEARN MODE
RESULTS are shown in the VALID KEY CHANNELS and INVALID KEY CHANNELS fields. Test chan-
nel numbers will appear in the vaLID KEY CHANNEL field. The INVALID KEY CHANNEL field
should read “NONE.” These are now accepted as the Shorts channels. Click SAVE FILE. Save
the file as “Test” (the same name as the sample 4x4 matrix.cfg file. The message, “This
file already exists, replace existing file?”’ will appear. Click Yes.
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Shorts test for LEDS:
LEDS channels are not automatically added to shorts test this needs to be accomplished
manually. Enter Edit Mode and add desired channels (refer to Figure 19) save configura-

tion. Please note a value of 12M ohms is probably too large and will need to be lowered
(500K ohm — 1M ohm) for LED channels.

Select a shield channel: This will test all keys for a short to the shield channel during
key test. If one is not desired, leave as a zero.

Learning the LEDs
Click LEARN (F3). In the LEARN MODE dialog box, click the LEDs tab. (Figure 25)

% LEARN MODE
KEYS | SHORTS LEDS | 7SEGMENTS |
[ LEARN LED TEST CHANNEL'S | [saveFie |
LEARN MODE
. . MAXIMUM RESISTANCE
S0URCE RESISTANCE: FOR LED
SILED_10ma & 10000 |OHM
LEARN MODE RESULTS
LED TEST CHANNEL'S
LEDNUM TESTCHA TESTCHE R (OHM)
LEARN ALL
FICHE | 4
LEARN ADD
EXIT
Figure 25
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Click LEARN ALL and a sTART button will appear. Click the sTarT button. The 913 will
illuminate one LED on the UUT. The message “Is only one LED illuminated?” will
appear. Click Yes (Figure 26).

k2| [x]
15 ONLY ONE LED ILLUMINATED?
@ Cd_» | @
.
Figure 26

Click on the screen for the corresponding LED that is illuminated on the UUT. (Figure
27). In the LEARN MODE RESULTS field, the values for test channel A and test channel B are
indicated within a box. (Figure 28). Click Accepr using left mouse button or press space
bar on the PC keyboard to accept. Continue this process for all LEDs to be learned.

stont| 5creen it 5 [Bmccarsia B z6m

Figure 27
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LEARN MODE [x]
Uxledcto LEARN MODE nEis| arighTs i |56

PRT PNL F4) LEARN LED TEST CHANNELS

ARN MOD!
MEXIMUM RESISTANCE
FORLED

S s 0HM

LEARN MODE RESULTS
LED TEST CHANNELS
LEDNUM TESTCHA TESTCHE  R(OHM)

R R
283 E
P

CANCEL

FAstart| [F5creen Thist 55 B model 913 B 2mPm

Figure 28

Learning the 7-Segments

Click LEARN (F3). In the LEARN MODE dialog box, click the 7 SEGMENTS tab. (Figure
29)

Click LEARN ALL, and a sTART button will appear. Click the sTarT button. Follow the same
procedure as for learning the LEDs.

# LEARN MODE

KEYS| SHORTS| LEDS 7 SEGMENTS

I LEARN 7 SEGMENT TEST CHANNEL'S | [save e |

LEARM MODE
MaXIMUM RESISTANCE
FOR SEGMENT

2 LED_10ma | < 10000/ 0HM

LEARN MODE RESULTS
7 SEGMENT TEST CHANMEL'S
DIGIT  SEG TESTCHA TESTCHE R [ OHM]

LEARM ALL
NIINE ;I 4
LEARN ADD

Figure 29
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Entering Test Mode
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In the TRICOR Model 913 program window, click on SETUP. Go to the Operating

Mode box and select TEsT MODE (Figure 30) in the MODE SELECT field.

Operating Mode
MODE SELECT

gTEST MODE

PREFERENCES
l

OO0

Short Test Delay Count 33

Edit Mode — Key Matrix and Size

KEY SELECT S/NONE

WIDTH SCALE 330

ROWSIZE 33 COLUMM SIZE 35

HEIGHT SCALE 340

Edit Mode — LED Matrix and Size

LED SELECT = NONE

SCALE 330

ROWSIZE 34 COLUMN SIZE 34

J/DISABLE(No Check]

Password Setup
PASSWORD
JseTuP

DISABLE PASSWORD/STATUS CHECK
| NO- USE STARTUP STATUS

MODEL 911 XY PREFERENGES
i

e B e
bl

Figure 30

EXIT

Exit SETUP MODE and click on the green Start button in the TRICOR Model 913
program window. Click LoaD FILE(F2) and type “Test” in the Filename field. Click on
Load to bring up the 4x4 sample matrix. KEY TEST is now open in TEST MODE. At this
point you may press the spacebar on the PC keyboard to continue.

Shorts Test

Press the spacebar on the PC keyboard to run a shorts test. The KEY CHANNEL
SHORTS TEST RESULTS window will appear offering three options: (Figure 31)

i And_key.cfg

TEST MODE

FRT PNL (F4) | | FILE RSLT(F3)

ABORT/NO SAVE (F9)
END/SAVE (F6)

CONTINUE

i KEY CHANNEL SHORTS TEST RESULTS

SHORTS TEST FAILURES (CH)
TESTCHA TESTCHE R (MEG OHM)

Figure 31
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Click CONTINUE to continue the sample exercise.

Key Test

Press key 1 on the UUT. You will hear an audible tone. Key 1 in the key test window will
turn dark green, then light green if it passes (Figure 32). If it does not test below the
specified resistance, it will turn yellow, then red for fail. In the middle of the key you will
see the resistance that the Model 913 measured for that key.

Figure 32

Repeat this procedure for each key on the UUT. When the test is done, all fail keys will
be in red. You are provided with three options:

ABORT/NO SAVE (F9)
END/SAVE (F6)
CONTINUE

Press CONTINUE to proceed.

Test Results

At the end of the run you have the following options:
CONTINUE/NO SAVE (F9)
PRINT RESULT (F4)
CONTINUE/SAVE

CONTINUE/SAVE will save the test result into the specified result file. For a panel printout,
click prT PNL (F4) in the upper left-hand corner of the key test window. You also may
save file results by clicking FILE rSLT (F3).
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At this point you may change to another UUT. Please note that you must put the UUT
connector into the same pins that were used to create the configuration file. To begin
testing, press the spacebar. Continue as before. Again press the space bar, and it will test
again. Move forward after it comes up, and again press other keys and so on and so forth.
All test results are saved to the .rst file (result file) you specify. (Figure 33) You may
finish the sample exercise by exiting now.

Open Stored Test Results Data File

Directomny - =
Histone | Cmodet313 =l

Laak, jr: I 4 modeld13

bacharachrst
GMmATRIZ st
GRANT st
Filbutler. .rst
TEST1100000.55t
TEST1100001 st
wheelhratorhtler. rst

Files of type: I[".r&t] j Cancel |

Figure 33

LED Voltage Test

After key test the voltage for the LEDs is verified. The LED VOLTAGE TEST
RESULTS window will appear offering three options. (Figure 34)

& LED YOLTAGE TEST RESULTS [ ]
LED's PASSED TEST LED's FAILED TEST
LEDNUM TESTCHA TESTCHE  Ifms)  W[VOLTS] LEDNUM TESTCHA TESTCHB  Ifmal  V(VOLTS)
i i i 138 z4 4| ENORE =
2 a 14 139 2415 _I J
3 9 14 140 2342
: 2 14 139 2305
a E 14 139 2387
[ 10 14 140 2328
7 3 14 139 2381
8 T 14 140 2,365
9 " 14 141 2294
10 4 14 138 2471
11 a8 14 140 2378
12 12 14 142 2240
| L Contnue |

Figure 34

ABORT/NO SAVE (F9)
END/SAVE (F6)
CONTINUE

Click CONTINUE to continue the sample exercise.
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LED Visual Test

LEDs on keypad will illuminate one at a time. After illuminating all LEDs, the LED
VISUAL TEST RESULT screen will appear with the message “Did all LEDs illuminate
with correct color?” (Figure 35) The operator must select Yes or No.

#|LED VISUAL TEST RESULT

DI ALL LEDS ILLUMIMATE *ITH CORRECT COLOR?

Figure 35

7-Segment Test

After key test the voltage for the 7-Segment is verified. The TEST RESULT window
(Figure 36) will appear offering three options.

CONTINUE/NO SAVE (F9)
PRINT RESULT (F4)
CONTINUE/SAVE

Click CONTINUE to continue the sample exercise.

& TEST RESULT

FAassED

TESTS PERFORMED STATUS
KE CHANNEL SHORTS TEST FASSED 4
KEY RESISTANCE TEST PASSED
LED VOLTAGE TEST PASSED
CED VISHAL TEST BEESED
| [eamreesurrg]  [Eoninieicave]
Figure 36

Sample Test Result Screen
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PRINTING TEST RESULTS

After running a test, click the EDIT HDR (F8) tab in the TEST MODE window and the
CONFIGURATION DATA window (Figure 37) will appear. Look at Test Result Filename at
the bottom of the window to determine the file where the test results have been stored. If
desired, this filename can be changed by the operator in this window. Click Accept. Close
this window and you will return to the TEST MODE window.

i sample04.cfg TEST MODE

[ CONFIGURATION DATA
ame|c\model31 Fsample0d ofg

T[]

.
Figure 37

In the TEST MODE window, click the FILE RSLT (F3) tab. An Open Stored Test Results
Data File window (Figure 38) will appear. Select the file where the test results have been
stored (reference previous step) and click Load. The TEST RESULT FROM FILE
window (Figure 39) will appear.

i sample04.cfg TEST MODE

U e [ =

11

.
Figure 38
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A
15

i s cfg
FRTPNL(F4) | | FILE RSLT(F3)

TEST MODE

i TEST RESULT FROM FILE

LOAD FILE [F2) EDIT HDR (F8)

Single Test Results

Figure 39

To print the test results for a single UUT/test, enter the desired test result sequence
number in the last line of the TEST RESULT FROM FILE window and click Print Result
(F3) to obtain a printout of the selected Sequence Number. Instead of selecting Print Result
(F3), you can select Display Result HDR (F8) and the TEST RESULT HEADER INFOR-
MATION window (Figure 40) will appear.

= sample04.cfg

TEST MODE

[ TEST RESULT HEADER INFORMATION
Test Resuit Sequence Number 1

Test ResultFiename

\modeld F\camplelrst

FieDate  UULY 23,1339 Fie Time:

0857.10

Pait Number

[ ] [
Work Dider
Serial Number
t2

Comment

PN 33

| |
| |
ez | o ]
| |
| |

Configuition Fleniane - c:\moded1 Sisanpiel.cig
DeceMseR o2 1ass | e
TRICOR |

File Date File Time

Version Number  \er. 1.0000 | Author

e— |

LOAD FILE [F2) EDIT HDR (F8)

Figure 40

It provides header information about the test data in the file and indicates the sequence
number of the test data that will be printed when you click on Print Result (F3). You may
also click Prev Result (F'1) or Next Result (F2) to select the sequence number of the test data
desired. Header information can thus be displayed for each sequence number in the file.
Clicking Print Result (F3) will provide a printout of test data (Figure 41) for the sequence

number selected.
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Summary of Test Results

To print a summary of the test results for multiple UUTs/tests , where the test results are
all stored in one file, click Print Results Summary in the TEST RESULT FROM FILE
window (Figure 39). To reach this window, repeat the steps given in the first two
paragraphs under Printing Test Results above. A printout similar to that shown in Figure
42 will be printed.

CALIBRATION/VERIFICATION

TRICOR recommends that the 913A calibration be verified annually. The 913A can be
returned to TRICOR for calibration/verification, or users may use the Model 7013 A
Resistance Verification Fixture PN 263-170 to perform system calibration/verification
themselves.
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/4§35\
Model 913 Software Version Number 1.01

Number CCA's Installed: 1 Number CCA's Required: 1
CCAl S/N: 0

Test Result Number: 1

Date: July 29,1999 Time: 08:57:10 Overall Test Status: Failed

Configuration File Name: c:\model9l3\samplel.cfg
Configuration Version Number: Ver. 1.0000

Test Result File Name: c:\model91l3\samplel.rst

Part Number: PN 913 Lot Number: Lt101
Work Order Number: Wo23 Operator: js
Serial Number:

comment 1

comment 2

comment 3

Key Channel's Shorts Test Status: PASS

KEY MEAS SPEC SPEC STATUS KEY MEAS SPEC SPEC STATUS
NO. (ohms) (MIN R) (MAX R) (P/F) NO. (ohms) (MIN R) (MAX R) (P/F)
(ohms) (ohms) ’ (ohms) (ohms)

1 6000 0 600 FAIL 2 6000 0 600 FAIL

3 6000 0 600 FAIL 4 6000 0 600 FAIL

S 6000 0 600 FAIL 6 6000 0 600 FAIL

7 6000 0 600 FAIL 8 6000 0 600 FAIL

9 6000 0 600 FAIL 10 6000 0 600 FAIL
11 6000 0 600 FAIL 12 130 0 200 PASS
13 86 0 200 PASS 14 96 0 200 PASS
15 84 o} 200 PASS 16 142 0 200 PASS’
17 72 0 200 PASS 18 76 (4] 200 PASS
19 93 [+} 200 PASS 20 178 0 200 PASS
21 144 4] 200 PASS 22 102 (¢} 200 PASS
23 93 0 200 PASS 24 77 0 200 PASS
25 54 0 ‘200 PASS 26 65 o3 200 PASS
27 56 0 200 PASS 28 62 0 200 PASS
29 93 0 200 PASS 30 62 0 200 PASS

Key Resistance Test Status: FAIL
Key Resistance Test Range: 5k Ohm

LED RANGE(I) TEST(ma) MEAS(V) SPEC(MIN V) SPEC(MAX V) STATUS

1 20ma *akx OVLD 2.000 5.000 FAIL
2 20ma *hkk ovVLD 2.000 5.000 FAIL
3 20ma *hkw OVLD 2.000. 5.000 FAIL
4 20ma *hkx OVLD 2.000 5.000 FAIL
5 20ma *xw OVLD 2.000 5.000 FAIL
6 20ma *kkn OVLD 2.000 5.000 FAIL
Figure 41
(Sheet 1 of 2)
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LED RANGE(I) TEST{(ma) MEAS(V) SPEC(MIN V) SPEC(MAX V) STATUS
7 20ma Fhkk OVLD 2.000 5.000 FAIL
8 20ma * Kk ok OVLD 2.000 5.000 FAIL
9 20ma Tkkok . OVLD 2.000 5.000 FAIL
10 20ma kAN OVLD 2.000 5.000 FAIL
11 20ma A OVLD 2.000 5.000 FAIL
12 20ma il OVLD 2.000 5.000 FAIL
13 20ma * ok ok ok OVLD 2.000 5.000 FAIL
14 20ma Ak k OvVLD 2.000 5.000 FAIL
15 20ma dokkk OVLD 2.000 5.000 FAIL
16 20ma ol OVLD 2.000 5.000 FAIL
17 20ma ool OVLD 2.000 5.000 FAIL
18 20ma ok k OVLD 2.000 5.000 FAIL
19 20ma ko OVLD 2.000 5.000 FAIL
20 20ma ok ok ok OVLD 2.000 5.000 FAIL
21 20ma *kkk OVLD 2.000 5.000 FAIL
22 20ma *okok ok OVLD 2.000 5.000 FAIL
23 20ma ko OVLD 2.000 5.000 » FAIL
24 20ma * ko OVLD 2.000 5.000 FAIL

LED Voltage Test Status: FAIL
LED Visual Test Status: PASS

DIGIT SEGMENT RANGE(I) TEST(ma) MEAS (V) ~ SPEC(MIN V) SPEC(MAX V) STATUS

1 UL 10ma *hkk OVLD - 1.000 5.000 FAIL
1 uc " 10ma dedok ok OVLD 1.000 5.000 FAIL
1 UR 10ma *kkk OVLD 1.000 5.000 FAIL
1 MC 10ma kok ok OVLD 1.000 5.000 FAIL
1 LL l10ma *kok OVLD 1.000 5.000 FAIL
1 LC 10ma *kk ok OVLD 1.000 5.000 FAIL
1 LR l0ma * ok ko OVLD 1.000 5.000 FAIL
1 DEC I0ma B * ok k ok OVLD 1.000 5.000 FAIL
2 UL l0ma Shkk Ak OVLD 1.000 5.000 FAIL
2 uc 10ma faldald OVLD 1.000 5.000 FAIL
2 UR 10ma ko k OVLD 1.000 5.000 FAIL
2 MC 10ma *hkk OVLD 1.000 5.000 FAIL
2 LL 10ma * ko OVLD 1.000 5.000 FAIL
2 LC 10ma *okk ok OVLD 1.000 5.000 FAIL.
2 LR l10ma * ek OVLD 1.000 5.000 FAIL

Segment Voltage Test Status: FAIL

Segmént Visual Test Status: PASS

Figure 41
(Sheet 2 of 2)
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A‘S’A
APPENDIX A

Setting Model 913A ISA Bus I/0 base address. The factory default setting is 0250-025F
Hexadecimal.

The Model 913A Circuit Card Assembly (CCA) uses dip switch SW1 to set the I/O base
address. Figure A1 shows the location of SW1 on the CCA. Table A-1 lists the setting
for each rocker switch on SW1 by position 1 through 8. SW1 rocker switches are marked
1 through 8 corresponding to these positions. To place a rocker in the open position, use
a pen or pencil and depress the rocker detent down which is nearest the SW1 open mark-
ing. To place a rocker in the closed position, depress the rocker detent down which is on
the opposite side of the open marking.

In general the factory default address should be adequate for most users. However, if
your Model 913A does not appear to operate properly or your computer does not operate
properly, it will be necessary to change the base I/0 address.

After the SW1 switches are set for a base I/O address, do not plug in the Model 913A
CCA. Run the Model 913A Software and click on the service button on the screen. If the
password required window is displayed enter your password (TRICOR is factory default.)

When the Load Test Configuration window is displayed load the default.hdw file. The
service panel will be displayed. Change the “Number CCAs” from one to three. The I/O
base Addr for the three CCAs are displayed. Click on CCA1 I/O ADDR and select the
I/O address the SW1 switches are set for. Note that only one CCA can be set to a given
I/O address; the same address will not be accepted for another CCA. After selecting the
base I/0 address for CCA1, change the number CCAs back to one. Then enter the Serial
Number (S/N) of the Model 913A CCA1 (the S/N is stamped on the bottom of the CCA).
Click on the “X” in the upper right corner of the window to exit. The Save Hardware
Configuration Data window is displayed. Save this to the default.hdw file. This is the
configuration automatically loaded when running the software. Power down and install
the Model 913A CCA and then run the software again. If this still does not work, repeat
the above procedure until an I/O address is found where the CCA operates with the
software.

If multiple Model 913A CCAs are being installed, repeat the above process for CCA2,
and for CCA3, if applicable.
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SW1 shown with Factory Default 250
HEX setting.
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The Printout/channel

R = Reserved
G = Ground (Can be

information is for the mating connector to the Model 913. This connector is a standard 37 pin Subminiature “D” male connector.

Channel
1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 G G G G
o o o [} o o o o o o ¢} o o o o o o o o Pinl19
o) o (@) o o o [e} o o) o) o o o o o o o Pin 37
16 17 18 19 20 21 22 23 24 25 26 27 28 29 30 R R G
used for shied termination, if desired)
Figure A2
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q
PN
Table A-1
/O ADDR SW1 Setting
(Hexidecimal) 8 7 6 5 4 3 2 1

200-20F CLOSED | CLOSED | OPEN | CLOSED | CLOSED | CLOSED | CLOSED | CLOSED

210-21F CLOSED | CLOSED | OPEN | CLOSED | CLOSED | CLOSED | CLOSED OPEN

240-24F CLOSED | CLOSED | OPEN | CLOSED | CLOSED OPEN CLOSED | CLOSED

250-25F CLOSED | CLOSED | OPEN | CLOSED | CLOSED OPEN CLOSED OPEN

260-26F CLOSED | CLOSED | OPEN | CLOSED | CLOSED OPEN OPEN CLOSED

280-28F CLOSED | CLOSED | OPEN | CLOSED OPEN CLOSED | CLOSED | CLOSED

290-29F CLOSED | CLOSED | OPEN | CLOSED OPEN CLOSED | CLOSED OPEN

2A0-2AF | CLOSED | CLOSED | OPEN | CLOSED OPEN CLOSED OPEN CLOSED

2B0-2BF | CLOSED | CLOSED | OPEN | CLOSED OPEN CLOSED OPEN OPEN

2C0-2CF CLOSED | CLOSED | OPEN | CLOSED OPEN OPEN CLOSED | CLOSED

2D0-2DF | CLOSED | CLOSED | OPEN | CLOSED OPEN OPEN CLOSED OPEN

310-31F CLOSED | CLOSED | OPEN OPEN CLOSED | CLOSED | CLOSED OPEN

320-32F CLOSED | CLOSED | OPEN OPEN CLOSED | CLOSED OPEN CLOSED

330-33F CLOSED | CLOSED | OPEN OPEN CLOSED | CLOSED OPEN OPEN

340-34F CLOSED | CLOSED | OPEN OPEN CLOSED OPEN CLOSED | CLOSED

350-35F CLOSED | CLOSED | OPEN OPEN CLOSED OPEN CLOSED OPEN

360-36F CLOSED | CLOSED | OPEN OPEN CLOSED OPEN OPEN CLOSED

380-38F CLOSED | CLOSED | OPEN OPEN OPEN CLOSED | CLOSED | CLOSED

390-39F CLOSED | CLOSED | OPEN OPEN OPEN CLOSED | CLOSED OPEN

3A0-3AF | CLOSED | CLOSED | OPEN OPEN OPEN CLOSED OPEN CLOSED

3C0-3CF | CLOSED | CLOSED | OPEN OPEN OPEN OPEN CLOSED | CLOSED

3D0-3DF | CLOSED | CLOSED | OPEN OPEN OPEN OPEN CLOSED OPEN
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