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User Guide: Probe Station Operating Procedure 
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1.0 Reference Documents

1.1
QAM 7.5 Production and Service Provision

1.2 
PCB Drawing 71429, Prober Test Limits- defines electrical tests (pinout, bias, sense, etc.)
1.3
PCB Drawing 57956, Wafer Probe Station- Probe station complete assembly
1.4 
PCB Drawing 71331, Wiring Harness- wiring from DB-9 termination and edge connector

1.5
PCB Drawing 71387, Relay Box to I/O Module Ribbon Cable
1.6 
PCB Drawing 71475, NI USB 6501 Board DIO Allocation
1.7
PCB Drawing 71248, Schematic for Relay Box
1.8 
PCB Drawing 57345, Standard Resistor Network

1.9
PCB Drawing 28015, Probe Card
1.10
2001X Basic Maintenance Training Manual, Electroglas PN 24475-001
1.11
2001X Volume I Technical Reference Manual, Electroglas PN 246313-001

1.12
2001X Volume II Drawing Reference Manual, Electroglas PN 246518-001
1.13
2001X Volume III Reference Drawing Manual, Electroglas PN 246519-001
1.14
2001X Setup Guide, Electroglas PN 246964

Note: 1.11 – 1.14 are found on the network at R:\Seattle\07 Equipment\Wafer Prober\Prober Manuals

2.0
Equipment/Cabling/Hardware: Syteline BOM can be found in PN 57956-01. Facility/Connections- 75 PSIG Clean dry air to 
regulator/filter assembly, vacuum pump to VAC IN, 120VAC to AC INPUT. Use the power strip mounted inside the cabinet 
for ancillary power. Do not use the ‘prober accessories’ outlets.
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3.0 Software Path and file content- pathnames are in boldface.

3.1 C:\Program Files (x86)\Probe Station Wafer Test


3.1.1 C:\Program Files (x86)\Probe Station Wafer Test\(model) Results.


3.1.2 TXT files; captured TEST EXECUTIVE text.

3.2 C:\Program Files (x86)\Probe Station Wafer Test\Support Files


3.2.1 Test result templates, fuse blow bias threshold and console configuration files.


3.2.2 XXXXX limits.ini defines test result limits to pass/fail.


3.2.3 config.ini defines measurement settings for tests.


3.2.4 XXXXX Cal Cert.xlt is a template for the certificates.


3.2.5 .map files are flat text maps for where dice are probed.


3.2.6 .seq files define models and tests.


3.2.7 .txt files are scratchpads for data/calculations.

3.3 C:\Program Files (x86)\Probe Station Wafer Test\Results\XXXXX\Month YEAR.
3.3.1 XLS files; collated/processed data for all tests run on that WAFER IDENTIFIER. Note that this file is text/tab delimited and Excel will remind you to save in another format should you edit it.

3.3.2 XLS files are archived at R:\Seattle\01 Production\04 Assemblies\ in the corresponding folder.


3.3.3 TXT files; Z-height of the chuck for each individual die on that WAFER IDENTIFIER.
3.3.4 See Appendix 3 for information regarding the ‘XXXXX’ console number.

3.4 C:\Ate\Calibration.txt defines console number and calibration due date.

4.0 Operation of Prober

4.1 Document conventions: The prober has two keyboards- the operator console and the monitor console. These keyboards 

      have three different colored keys, WHITE, YELLOW, and BLUE. Keys such as PROG, SET MODE, or ENTER are 
      shown in their corresponding colors, with a box drawn around that key’s text. Screen prompts and beeps are shown in 
      plain CAPS.
4.2 Power Up: Turn on the Sourcemeter and the relay box. Then power up the (bottom) vision module, then the (upper) 
      power control module (BEEP), and then the monitor. Note: The vision module needs 20 seconds to boot after powering 
      up. You cannot enable the auto alignment option (Step 4.7, below) until after the vision module has booted and the forcer 
      is initialized.

4.3 Initialize Forcer: After booting, the forcer needs to be homed. After the monitor reads XY MOTOR BLANK at the 

      bottom, grasp the Z drive motor housing (not the plastic encoder above it) and slide the forcer to the lower right (harbor) 
      position (see below).
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4.4 While firmly holding the forcer in the harbor position, press the button recessed into the left side of the 
                     operator console. 

4.5 The chuck will rise/lower and the forcer might move. If the display reads XY MOTOR BLANK 

       after pressing the button, restart at Step 4.3.

4.6 Enable auto alignment: Press SET OPTION then press 2, ENTER. Then press 1, ENTER to enable auto alignment. 
                    This always needs to be done after starting the system. Press ENTER twice to return to the main menu.

4.7 Profiling chuck height: Press PROG then 4 (BEEP) to profile the chuck. 
4.8 The forcer’s first move should be diagonal. If  it’s +Y only, you didn’t hold the forcer flush against the Y-axis rail. Wait 
      for the profiling sequence to finish. The monitor will show an error- SENSOR NOT SEATED CORRECTLY.  Press 
      ENTER to leave the PROFILER MENU, then press the button recessed into the left side of the operator console. This 
      resets the forcer and will display XY MOTOR BLANK. Return to Step 4.3.

4.8 Should the profiler give an error- PROFILING FAIL- NCES TOO HIGH- the Z UP LIMIT setting was lost at 
                    startup. This parameter defaults to 200 and needs to be changed to 400. Fix this by pressing ENTER, SET PRMTR, 8, 
      4, 0, 0, ENTER. Press ENTER to quit the menu, then press the red button on the side of the operator console. This 

      resets the forcer and will display XY MOTOR BLANK again. Return to Step 4.3.

4.9 Once the chuck is profiled, the forcer will move underneath the probing area.
4.10 Zoom all of the way in on the scope and turn on the illumination ring. The midline of the gap between 

        probes should be along the horizontal reticle line, as seen below:
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4.11 If it is not, the probe card needs to be repositioned by loosening the four thumbwheels and moving the probe card  

towards the operator or the back of the prober. Once the position is set, tighten the thumbwheels. Note that there is some X-axis slop in the frame so there is also theta slop. Do not move or adjust the mounting ring for the prober unless it is necessary. 
4.12 The chuck’s center should be underneath the center of the probes. The previous probe tip center location is stored in 

        memory, so it will only need to be adjusted if the probe card, ring carrier, or both, have been moved or changed. You 
        can check this visually by zooming the microscope out completely. 
4.13 If needed, move the chuck using the joystick. “JOG” mode (see 4.23) is recommended.

4.14 Set probe tip center: Once the chuck is centered, press 2 (BEEP) to set probe tip center. 

4.15 Press ENTER to leave the PROFILER MENU.

4.16 Check engineering drawings, or visually inspect the wafer, to get row and column information before you load the 

        wafer.
4.17 Put on the ESD wrist strap (or connect your ESD coat) and connect into the ESD station. 

4.18 Load wafer: Press LOAD. The forcer moves to the harbor position and the chuck vacuum is turned off. Note: the 
        LOAD button only works when the prober is at the main menu.
4.19 If a 150mm wafer is being probed, there should be no tape on the chuck. If a 100mm or 75mm wafer is being probed, 
        tape should be placed across the two outermost vacuum pickups on the chuck. Clean the chuck with an IPA-dampened 

        wiper.
4.20 Place the wafer onto the chuck, taking care to center it. The flat goes on the bottom, parallel to the X-axis of the 
        platen.
4.21 After checking to see if the vacuum pump is operating, press VAC on the operator console. The main menu will indicate
        CHUCK VAC ON.
4.22 Auto Align Wafer: Press FIND TARG. The forcer will move underneath the camera and the camera lamp will turn on.
4.23 The joystick is rotated to engage different speeds (see below). JOG is 0.25 mil steps, INDEX is die size (X and 

        Y step values) and SCAN is continuous movement. Press the red button on the stick to increase speed while moving.
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4.24 Note that the direction the joystick drives is relative to what you see looking at the probe card, so the directions are 
        opposites. (see below). 
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4.25 The monitor will display the wafer. Toggle the camera view with the CAMR button (this does not affect anything else).
4.26 If the image is in focus, skip this step. Focus the image by pressing PROG, Z. You can now raise or lower the stage to focus the image. Once the focus is good, press FIND TARG, ENTER, and FIND TARG once more. Note that this will change the Z ALIGN parameter (see Appendix 1, table 1) and if it was moved, re-center the forcer. The table below shows typical values for different 100 mm wafers:

	Wafer Config
	Wafer Thickness
	Z-Align Range

	DSOI/DSP
	352 µm
	230-232 mils

	Si/SSP
	525 µm
	220-223 mils


4.27 Using the joystick, index over to the upper right feature of the AA14 die. The left side is for probing cores, the right for bonded assemblies. Note that the recognition software only stores the video inside of the box.
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4.28 When the placement and focus is good, press PAUSE/CONT. The forcer will move, adjust theta, then map.

4.29 After mapping, you will be asked for a 2ND REFERENCE?, then prompted Y/ENTER. The answer is no, so press 
        ENTER.

4.30 You will then be prompted to FIND EDGE? Press Y and wait until the main menu appears.

4.31 Profiling Wafer Height: Profile the wafer by pressing PROG, 4 (BEEP). When finished, the chuck will move to the 
        PROBE TIP CENTER,  which was set in step 4.14.
4.32 Positioning Probes: Turn on the microscope lamp. Focus the microscope on the probe tips. Press Z to raise/lower the 
        chuck. If the prober BEEPs repeatedly, you skipped step 4.31. Press PAUSE/CONT to acknowledge/silence the alarm. 
        Re-align the wafer by starting at Step 4.22.
4.33 Press X (BEEP) to move the wafer in the X and Y directions. Pressing Y has no effect (and will not BEEP).
4.34 Once the probes make contact with the pads, the green LED on the SENSORS box will light. Raise the wafer an 

        additional three steps. The menu will display the Z height.

4.35 Press 3 to SET Z HEIGHT (BEEP).
4.36 The monitor will display CLEAN POSITION Z HEIGHT CLEARED and CONTINUITY TEST Z HEIGHT 
        CLEARED at the bottom.

4.37 Press ENTER to exit the profiler menu.

4.38 Rotate the stick to the (middle) INDEX position. Press X (BEEP) and index the wafer to the first row/column die. This 
        is typically Q1 or R1. Note that if you use SCAN the chuck will drop to the bottom and remain there until you press Z.
4.39 Verify the position is correct. The green LED should be illuminated. Step one die +X. 
4.40 Zoom out a bit and check at the previous die to verify all ten probes left marks on the pads. 

4.41 Return to the first die, if appropriate.

4.42 Once the setup looks good, press FIRST. The POS X and POS Y indicators on the monitor will both be zeroed out.
4.43 Launching Prober Software: Log into the computer and launch the test software:
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4.44 The WAFER MODEL SELECT option can be changed by clicking on the spin-button or clicking in the text field. 
        Select the model first; changing it blanks the wafer identifier and resets the bias trim threshold select boxes. 

        The table below lists the appropriate test for the corresponding  devices.

	Wafer Model Select
	Device Tested

	28004 series
	20 kG accelerometer

	39892 series
	60 kG accelerometer

	42709
	20 kG test chip

	41287 series
	2kG accelerometer

	38898
	2 kG test chip


4.45 Using the Map Editor: Select the appropriate PROBE PATTERN by clicking on the text box. A number of maps will 
        appear in a menu.

4.46 Click on MAP EDITOR to view/edit the probe map. Note that if you select a map from this window’s list, it will NOT                   

        be updated on the main menu.
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4.47 A “lit” box indicates a die that will be tested. The map name can be edited; click ‘STORE’ to save it. All saved maps 
        appear in the PROBE PATTERN SELECT pull-down menu. Note that due to character spacing, some of the two-letter 

        columns are not centered over their corresponding column.
4.48 Select the appropriate BIAS TRIM THRESHOLD by clicking on the text box. Should you select a model without a bias 
        file, an information pop-up will appear. If the thresholds are acceptable, click OK. If not, a new threshold file will need 
        to be created.
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4.49 Enter text into the Wafer Identifier box. Generally speaking, the first five characters are an identifier. This is three letters 

        and two digits (say, WTC##). The name plays a role in where the results spreadsheet is archived on the R:\Seattle 

        drive. The local address for spreadsheet storage is explained in section 2.2.3. 
4.50 Ensure the correct die is entered into the FIRST DIE DESIGNATOR. Note that this first die is not necessarily the first 

        die to be tested; this is just a reference point for the prober to start. The prober pattern controls this.

4.51 Turn off the camera lamp (press the LAMP button) and cover the probe ring with a light shield.


4.52 For manual or individual die testing, go to Section 5.
4.52 Click on the RUN WAFER TEST radio button. The system will show a confirmation screen:
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4.53 After clicking OK, the prober will start.
4.54 When the test is finished, press LOAD to home the forcer and turn vacuum off.
4.55 Testing Additional Wafers: If there are more wafers to run, do not exit the software. Depending on the model that was 
        tested, there will be anywhere from 3-5 open windows in Labview. Close the windows, in this order. 
4.55.1 Print Wafer Display window (close by clicking the X, on the upper right)
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4.55.2 Wafer Display window (close by clicking the X, on the upper right)
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4.55.3 Auto Test Executive window (close by clicking the ‘QUIT’ button).
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4.55.4 AtoDcapture&FFT window (close by clicking the X, on the upper right).
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4.55.5 Do not exit the PROBE STATION PROGRAM window; this will disable the keyboards on the prober and 

          ‘lock it out’ for further testing without rebooting the prober. Re-start at step 4.16.
5.0 Manual Operation of the Prober
5.1 Follow 4.0 up until 4.52, above.

5.2 Rotate the joystick to the (middle) INDEX position, then jog the prober to the die that will be tested.
5.3 Press FIRST on the console; the POS X and POS Y indicators on the monitor will both be zeroed out.
5.4 Turn off the camera lamp (press the LAMP button) and cover the probe ring with a light shield.

5.5 Click on the MANUAL MODE radio button. This will launch the MANUAL PROBER MODE window. 

5.6 Click on the TEST EXECUTIVE button and select the appropriate model.
5.7 Highlight the desired sequence on the left side. Click on RUN TEST to start the sequence. Keep in mind that some of these tests need to be run sequentially (e.g., 38998 and 42709 test dice).
5.8 As the sequences are executed, the test display and results will be populated. The pass/fail conditions in the executive are not the same as the pass/fail conditions for passing product. 
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5.9 Use the ‘INDEX’ mode to change dice, if necessary.

Appendix 1: Prober Software Parameters (XX/YY refers to edge sense/profile parameters)
Part 1: SET PRMTR Menus
SET PRMTR: Page 1 
	No
	Setting
	Value
	Units

	01
	DIE
	X
	1.85000
	MM

	
	
	Y
	2.65000
	MM

	03
	PRESET
	X
	0
	DIE

	
	
	Y
	0
	DIE

	04
	WAFER DIAMETER
	90
	MM

	05
	ALIGN SCAN VEL
	2000
	MPS

	06
	Z OVERTRAVEL
	5.0/1.0
	MILS

	07
	Z CLEARANCE
	5/50
	MILS

	08
	Z UP LIMIT
	400.00
	MILS

	09
	Z DOWN LIMIT
	200.00
	MILS

	10
	Z ALIGN
	220.50
	MILS

	11
	Z UNDER TRAVEL
	0.00
	MILS

	12
	NEXT PAGE
	 
	 
	 


SET PRMTR: Page 2 (Note: Prober will not work correctly if ZSCALE ≠ 4)


	◊◊◊ SET PRMTR PAGE # 2 ◊◊◊

	01
	Z SCALE
	UNITS/MILS
	4

	02
	SET RUNTIME DISPLAY CLOCK

	03
	AIR SENSOR
	X
	0.24
	 

	 
	
	Y
	0.48
	 

	04
	TEMP. COMPENSATION
	OFF
	 

	05
	PROBE COUNT
	55
	 

	06
	INK DOT COUNTER & TIMER MENU

	07
	PROBING TIME
	0:00
	 

	08
	% YIELD TO PASS WAFER
	0
	 

	09
	MAX X-Y VELOCITY
	 
	10000
	MPS



SET PRMTR: Ink dot counter & timer menu

	◊ INKER DOT COUNTER & TIMER MENU ◊

	 
	
	
	
	TIME
	
	TIME

	 
	INKER 
	DOT
	
	ELAPSED
	
	LEFT

	 
	NO.
	COUNT
	
	(HR:MIN)
	
	(HR:MIN)

	 
	1 =
	
	
	DISABLED
	
	 

	 
	2 = 
	
	
	DISABLED
	
	 

	 
	3 =
	
	
	DISABLED
	
	 

	 
	4 =
	
	
	DISABLED
	
	 

	01
	RESET COUNTER(S) & TIMER(S). .
	 

	02
	MIN (MS) BETWEEN INKING. . . .
	30

	03
	INK PULSE WIDTH (MS) . . . . . . . .
	30

	04 
	INK DOT COUNTER LIMIT . . . . . . .
	0

	05
	INK TIMER LIM (HR:MIN) . . . . . . . 
	0:00


Part 2: SET OPTION Menus



SET OPTION: Page 1

	◊◊◊◊◊◊ SET OPTIONS MENU ◊◊◊◊◊◊

	01
	AUTO-LOAD SWTCH
	
	DIS

	02
	AUTO-ALIGN SWITCH
	ENB

	03
	AUTO-PROFILE SWITCH
	ENB

	04
	WAFER ID READER
	
	DIS

	05
	SECS PROTOCOL OPTION
	DIS

	06
	WAFER MAPPING OPTION
	DIS

	07
	HOT CHUCK OPTION
	
	DIS

	08
	AUTO TEMP. COMPENSATION
	DIS

	09
	INK DOT INSPECTION
	DIS

	10
	PROBE MARK INSPECTION
	DIS





SET OPTION: Autoprofiler Option Menu


	◊◊◊ AUTOPROFILER OPTION MENU ◊◊◊

	01
	PROFILE WITH FIND CENTER
	DIS

	02
	ENHANCED PROFILE
	
	DIS

	03
	PROFILER RETRIES
	
	0

	04
	USE AUTO DIAMETER
	DIS


Part 2: SET OPTION Menus (continued)



SET OPTION: Auto Align Option Menu
	◊◊◊◊ AUTO ALIGN OPTION MENU ◊◊◊◊

	01
	STOP IF AUTO ALIGN FAILS
	DIS

	02
	AUTO ALIGN MODE
	NORMAL

	03
	Q THRESHOLD
	NORMAL

	04
	TEACH DIE CORNER
	DIS

	05
	LIGHT CALIBRATION
	MENU

	06
	PERFORM AUTO LIGHT TRAIN
	 

	07
	PERFORM COARSE THETA ALIGN
	 

	08
	PERFORM CAMERA CALIBRATION
	 

	09
	SELF-TEACH SWITCH
	MANUAL

	10
	USE CENTER AS REFERENCE
	DIS



Part 3: SET MODE Menus

SET MODE: Page 1 (XX/YY refers to edge sense/profile parameters)


	No
	Setting
	Value

	01
	METRIC/ENGLISH
	METRIC

	02
	AUTO-PROBE PATTERN
	        EDGE/MATRIX

	03
	PROBING MODE
	MENU

	04
	Z-TRAVELING MODE
	EDGE-SENSE/PROFILE

	05
	MICRO PROBING
	DIS

	 
	
	 

	07
	I/O CONTROL
	MENU

	08
	DATA LOGGING MODE
	MENU

	09
	MISCELLANEOUS OPTIONS
	MENU

	10
	ASSIGN LOGICAL INK-CODE
	MENU

	11
	THETA COMPENSATION
	DIS


Part 3: SET MODE Menus


SET MODE: I/O Control Menu

	◊◊◊ I/O CONTROL ◊◊◊

	01
	I/O CONTROL PROTOCOL
	ENHANCED

	02
	EXTERNAL I/O MODE
	MENU

	03
	I/O PORT
	GPIB-SP

	 
	
	 

	05
	GPIB ADDRESS
	3

	06
	TERMINATOR
	EOI

	07
	SRQ
	DIS

	 
	
	 

	09
	TIMEOUT 1
	5000

	10
	TIMEOUT 2
	5000



SET MODE: Probe Mode Menu


	 
	◊◊◊ PROBE MODE MENU ◊◊◊

	01
	PROBE QUADRANT
	2

	02
	COORDINATE QUAD
	2

	03
	REPROBE LIMIT
	0 DIE

	04
	PROBE CLEAN COUNT
	0 DIE

	 
	
	 

	07
	TURNAROUND
	0 DIE

	08
	USE AUTO DIAMETER
	DIS

	09
	CONT. AT LAST DIE
	DIS

	10
	PROBE TIP SCRUB
	DIS

	11
	INKING MODE
	MENU

	12
	UGLY DIE
	MENU



SET MODE: Data Logging Menu

	◊◊◊ DATA LOGGING MENU ◊◊◊

	01
	PRINT ERROR LOG MESSAGES
	DIS

	02
	PRINT WAFER LOG
	DIS

	03
	PRINT CASSETTE LOG
	DIS

	04
	STARTING WAFER NUMBER
	1

	05
	RESET WAFER NUMBER
	MANUAL

	06
	PRINTER FORMAT
	STANDARD



SET MODE: Miscellaneous Options Menu


	◊◊◊ MISCELLANEOUS OPTION MENU ◊◊◊

	01
	COUNT PULSE WIDTH
	0 MSEC

	02
	SCREEN / LAMP SAVER
	DIS

	03
	DROP TO 30 MILS ON LOAD
	DIS

	04
	IGNORE VAC
	ENB

	05
	DISPLAY Z UNITS IN
	ENGLISH

	06
	RESTRICTED Z MODE
	DIS



SET MODE: Enhanced External I/O Mode Menu
	◊◊◊ ENHANCED EXTERNAL I/O MODE MENU ◊◊◊

	01
	MF/MC ON X-Y MOTION
	ENB

	02
	MF/MC ON Z MOTION
	ENB

	03
	MF/MC ON OPT. DEVICES
	ENB

	04
	MF/MC ON REST OF COMMANDS
	ENB

	05
	TEST START MESSAGE
	DIS

	06
	TEST COMPLETE MESSAGE
	DIS

	07
	PATTERN COMPLETE MESSAGE
	DIS

	08
	PAUSE/CONTINUE MESSAGE
	DIS

	09
	ALARM MESSAGES
	DIS

	10
	WAFER COMPLETE MESSAGE
	DIS

	11
	ENHANCED PC MESSAGE
	DIS

	12
	NEXT PAGE
	 

	01
	ENHANCED TS MESSAGE
	DIS

	02
	UGLY DIE REPORT
	DIS

	03
	MAP TRANSFER RETRIES
	2

	04
	SEND MAP COORDS WITH TS
	DIS

	05
	SEND EC/BC MESSAGE
	DIS

	06
	PAUSE PENDING
	DIS

	07
	WAFER BEGIN
	DIS


SET MODE: Inker Assignment Menu

	◊◊◊ PRESENT INKER ASSIGNMENT ◊◊◊

	 
	
	
	
	
	 

	BIN
	INKER
	 

	0 =
	 
	 
	 
	 
	G

	1 =
	1
	 
	 
	 
	B

	2 =
	 
	2
	 
	 
	B

	3 =
	1
	2
	 
	 
	B

	4 =
	 
	 
	3
	 
	B

	5 =
	1
	 
	3
	 
	B

	6 =
	 
	2
	3
	 
	B

	7 =
	1
	2
	3
	 
	B

	8 =
	 
	 
	 
	4
	B

	9 =
	1
	 
	 
	4
	B

	10 =
	 
	2
	 
	4
	B

	11 =
	1
	2
	 
	4
	B

	12 =
	 
	 
	3
	4
	B

	13 =
	1
	 
	3
	4
	B

	14 =
	 
	2
	3
	4
	B

	15 =
	1
	2
	3
	4
	B


Appendix 2: Trim Threshold Information 


	28004
	39892
	41287/41287 Drift Test

	Fuse
	Threshold (mV)
	Fuse
	Threshold (mV)
	Fuse
	Threshold (mV)

	F5
	-131
	F5
	-144
	F5
	-336

	F4
	-68
	F4
	-73
	F4
	-178

	F3
	-34
	F3
	-36
	F3
	-90

	F2
	-15
	F2
	-16
	F2
	-40

	F1
	-5
	F1
	-5.5
	F1
	-15
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Should a die have a positive initial bias in excess of the summed fuses, it cannot be trimmed down to the final bias specification. The "Bias Offset Max" parameter overrides the initial bias specification for the trim thresholds. Unless there is a good reason for this to be set, the recommended value is zero.

Appendix 3: Resetting the calibration.txt file


A3.1 The prober reads CALIBRATION.TXT located in the C:\ATE folder

A3.2 Should this information need to be changed, move the file from C:\ATE folder to a backup folder.


A3.3 After launching the prober software, the pop-up below will appear.

[image: image19.png]The Calibration file (C:\Ate\Calibration.txt) was not found.

Enter the Console Number below:

[0 ] @9 only. ex 50214)

Enter the calibration due date below:

The date should be on a calibration sticker located on the console.
If no sticker i found, enter "Not Calibrated”
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A.3.4 By convention, the console number is defined by the calibration station for the DMM card and the Sourcemeter. Enter 
the digits in the upper box. The newer system is 140; the system in Washington is 57956.

A.3.5 Enter the calibration due date for the DMM card, then click ‘RETURN’.
A.3.6  Note that the Sourcemeter calibrated annually, and the DMM card is biennially.

Appendix 4: Recovering from an aborted test

A4.1 Figure out what caused the test to abort. 


A4.1.1 Forced software updates will abort testing. The symptom is a crash that consistently happens at the 
same day and time. Should this be the case, submit a help desk ticket to have the computer removed from the update list. You will need to reboot the computer manually at least once a week.

A4.1.2 Should the system lose power during a test, it is likely the probes will crash into the wafer at power-
            up. This will scratch at least 1-2 dice. This can be avoided by carefully removing the probe card

            from the system, powering up, then removing the wafer before initializing the forcer. Reinstall the 
            probe card and restart the prober (Steps 4.2 to 4.44)


A4.2 Check the crashed-test data/spreadsheet to see the name of the last die successfully tested.



A4.3 Restart the test- start with step 4.0, up to 4.44.




A4.4 You will need to create a map for the remaining dice. This is explained in section 4.45. Load a map with a 


         similar amount of dice remaining in the same positions. Edit that map so the first die tested is the first die 


         missed on the previous test. Ensure the new map is used for the test.
A4.5 Move the wafer under the probes, back to the first die tested (typically R1). Press FIRST. Type the correct value into the FIRST DIE DESIGNATOR (typically R1).


A4.6 Follow steps from 4.48. The prober will move to the first die on the map and testing will resume.



A4.7 The data will need to be manually merged into a single spreadsheet before it can be mapped.
Appendix 5: Profiler Calibration
A5.1 The non-contact edge sensor (NCES) calibration refers to two considerations. The first is the position of chucktop with respect to the arm of the sensor. The second is the height of the sensor. The documented procedure can be found in reference 1.11; the section is “Maintenance Procedures/Profiler Calibration” (pp. 89-91). The purpose of this appendix is not to replace the procedure, but to supplement it. 

A5.2 The NCES, on occasion, can fall out of alignment due to the setscrew loosening. The screw does not directly contact the NCES; instead, the screw drives a small metal cylinder against the NCES. Take care to ensure the cylinder does not fall out when mounting the NCES.


A5.3 Following mounting of the NCES, the rotational position needs to be set. Move the chuck so the center of the chuck is centered in the peephole. The NCES tip should be centered on the flat part of the chuck’s center, not on a groove. (see below). After adjusting, slightly tighten the setscrew before checking height with the electrical measurement.
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A5.4 In the third paragraph, the procedure states to check electrical continuity between the chuck and the sensor head. The sensor does not always make good contact with the ring carrier/deck, so the continuity should be measured between the chuck and the sensor directly. You will waste a lot of time if you ignore this.
A5.5 After the height is correctly set, the voltage drops are measured here:
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A5.6 Per procedure, adjust R7 so the potential from TP1 (+) to TP4 (-) is 0.00V. Adjust R19 to measure 0.300V between TP3 (+) and TP2 (-).
A5.7 After doing this, the manual instructs you to manually press the sensor head against the chuck. The HI indicator LED will fire after a second or less. This did not work but when toggling LAMP/0, it did work. This was regardless of needle valve position. As a solution, EMTS recommended an undocumented procedure.

A5.8 R21 is a 16-turn potentiometer located next to the HI/LO indicators in the profiler box. Reset this with a flat head screwdriver. It will take approximately eight full turns, either direction, to make this pot click. It’s faint and you can’t repeat it without resetting the clicker (by turning it sixteen revolutions in the other direction).
 A5.9 Listen carefully, or you’ll listen more carefully after the next 16 full turns. Once it clicks, stop. Rotate it eight full turns in the opposite direction to center it.
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A5.10 The chucktop should still be 8 mils below the sensor head; if it’s not, raise or lower as needed. Extend the sensor head by pressing 0. Find the range that keeps both LEDs off, this should be around 1/3 of a turn from the center. Adjust the black regulator (below) to the center position. Alternate pressing LAMP and 0 to see if the lights go out. The HI indicator will need up to a second to turn itself off.

A5.11 Adjust the black regulator as needed. Repeat the adjustments until the lighting is stable. 
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Appendix 6: Servicing work and history on the 140 prober
Incident 1: Main Power Fusing

Issue: Prober started repeatedly blowing the fuse in the back of the power module. The fuse is a 6.25A Bussman-style. 
The Corcom Power Entry Module allows the user to select the main power. This typically has a 15-year lifespan. There is a voltage selector circuit board located underneath the fuse lever. Upon removal during service, it was obvious that the board had fused into the body of the module. Note the trace has completely delaminated from the burned circuit board, which would explain the fusing issue.
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After removal of the power entry module, more arcing/thermal damage was observed.
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Solution: The Corcom module was replaced. The 5 V rectifier is smoothed by a 180 mF capacitor that, based on markings, was made in August 1989. That capacitor had a measured ripple of 120 mV, which is normally expected to be < 100 mV. This was replaced with an equivalent cap, made in late 2018.
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Steps were taken to decrease the amount of current passing through the fuse. There is a power strip mounted inside the prober cabinet; Martek installed a number of cords run into the back of the power module outlets instead of the power strip. This strip should use a separate 120VAC outlet. This was corrected, which should ‘free up’ 1-2A that no longer needs to run through the fuse. (See comments in section 2.1). In addition, the main 18 ga power module cable was replaced with a slide-locked 14 ga cable.  The prober has been operating without power failing, since that time.
Incident 2: Forcer makes grinding sounds when moving

Issue: Prober made grinding sounds instead of  ‘clean’ buzzing, lost X/Y coordination during probing

Solution: The voltages measured across the fuses in the power module were all in specification. Ripple on capacitors were all in specification (that said, the 5V cap was the highest and replaced later). Assuming the 20-year-old fans were moving an insufficient amount of air, they were replaced. The old fans had issues with spindle runout, so the new fans were quieter. After a number of retries, the card cage with the forcer boards was removed from the module. The backside of the edge connectors are completely unprotected. There were a number of dust bunnies were intermittently shorting out contacts. These were removed, the cage was reassembled, reinstalled, and the system was operational. 
Incident 3:  Prober was intermittently, the constantly, hanging on boot. 

Issue: Only visible indication was blinking cursor on the monitor. Complicating the issue was the room temperature, which was running 80-83F for most of the week and the recently replaced box fans. 

Initial work:

Solution: Checked voltages from fuse-in to chassis ground; all were in specification. Ripple on capacitors was in specification. Per EMTS, removed software chips from smart sockets, and installed directly into A1 board. Problem persisted. While rebooting, checked smart sockets; all were at 3.0V or a few mV higher. Tested voltage across decoupling caps on A1 board (note: use right-side pin on backside of circuit board as + and chassis as -). All ran at 4.5 VDC. 
Upon replacing chips into smart sockets, noticed a pin was bent out of the socket during my installation. Straightened pin, mounted and checked again for bent pins. Per EMTS, increased voltage from 5V supply using a trim pot behind the large grey capacitor. I was told to increase the voltage so that the voltage across the decoupling caps was 5.1V. This took about 3/4 of a turn and all of the caps were at 5.1V.

Rebooted and system was working. Re-entered software settings and started running. 

Incident 4:  Forcer will not move X/Y when joystick is in either index or scan mode.

Issue: Forcer will move in the JOG mode for X/Y only. The Z motion works in all three modes, as usual.

Solution: Disassembled joystick box and found a single green wire with yellow stripes had broken away from one of it’s terminations. The wire ran from the outside cylinder of the joystick body, to a small metal plate on the inside of the joystick. The wire was terminated with crimped eyelets on both ends. This wire was aluminum and was replaced with a copper wire, same color, with crimped eyelets on both ends. After replacing the wire and reassembling the joystick box, nothing had improved.

Checked joystick wire for continuity; no issues were observed. The joystick (P114) ribbon cable runs to the 109 connector on the A5 board. As seen below, one of the pins on the 109 connector is burnt, as is the corresponding pin on the cable.
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The pin was cleaned with alcohol. The white haze on the board was a damaged coating that was easily removed; no traces on the circuit board were exposed. No visible damage to the circuit board, coupling caps, or ICs was observed. The system was reassembled and worked correctly for a few minutes but failed again with the same problems.

Upon review of replaced parts, the ribbon cable was also burned some length from the ribbon end plugged into the 109 connector.

Solution: Cut away burned edge of ribbon cable and went an inch further away from that edge. Installed new (grey) connector and replaced A5 board with remanufactured board from EMTS. Returned bad board to EMTS. System is operational and the motion of the stage is smoother, so it’s likely there was a component near failure before this happened.
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