ATLAS Liquid Argon Calorimeter

Radiation Hardness Assurance Progress Report 

Date : 





Report made by :


Institute:




Email:





The present document is an example corresponding to the LARG Calorimeter. Please adapt and complete it according to your specific case, and return it before December 4th  to: Martin.Dentan@cern.ch 

Thank you in advance.

Content:

1. General information on LARG boards

Please complete the table (you can write directly on them using Microsoft Word).

2.
Electronic components in each board (semiconductor devices only);

Please complete the tables (you can write directly on them using Microsoft Word).

3.
Radiation test reports

For each semiconductor device already tested under radiation, please complete the templates with available results.

You can write directly on them using Microsoft Word. Please duplicate them as many times as necessary to record all your test results. If you don’t know the information requested by some boxes of these test reports, please skip them.

4.
Few explanations about radiation test reports

Guidelines to complete the templates.

1. General information on LARG boards

Date: 

Please check and complete the table above :

Name of the board
Quantity
Location 

Simulated Radiation Level 

Global Safety Factors

Radiation Tolerance Criteria 




Zmin
Zmax
Rmin
Rmax
SRLtid
SRLniel
SRLsee
SFtid
SFniel
SFsee
SRLtid
SRLniel
SRLsee

Barrel:















Front-End board

300,0
350,0
290,0
340,0
4,87E+01
1,56E+12
7,67E+11







Calibration board

300,0
350,0
290,0
340,0
4,87E+01
1,56E+12
7,67E+11







Tower Builder board

300,0
350,0
290,0
340,0
4,87E+01
1,56E+12
7,67E+11







Tower driver boards

300,0
350,0
290,0
340,0
4,87E+01
1,56E+12
7,67E+11







Controller board

300,0
350,0
290,0
340,0
4,87E+01
1,56E+12
7,67E+11







HEC low voltage control board

300,0
350,0
290,0
340,0
4,87E+01
1,56E+12
7,67E+11







Monitoring board

300,0
350,0
290,0
340,0
4,87E+01
1,56E+12
7,67E+11







































End-cap:















Front-End board

620,0
670,0
290,0
340,0
5,67E+00
1,45E+11
2,14E+10







Calibration board

620,0
670,0
290,0
340,0
5,67E+00
1,45E+11
2,14E+10







Tower Builder board

620,0
670,0
290,0
340,0
5,67E+00
1,45E+11
2,14E+10







Tower driver boards

620,0
670,0
290,0
340,0
5,67E+00
1,45E+11
2,14E+10







Controller board

620,0
670,0
290,0
340,0
5,67E+00
1,45E+11
2,14E+10







HEC low voltage control board

620,0
670,0
290,0
340,0
5,67E+00
1,45E+11
2,14E+10







Monitoring board

620,0
670,0
290,0
340,0
5,67E+00
1,45E+11
2,14E+10







































2.1. Electronic components in LARG - Front-End Boards (barrel + end-cap)

Date: 




Please complete the table below:
Circuit part number

Quantity

Manufacturer
Development

Pre-selection

Qualification

Comments

ATLAS PN
Manuf.  PN
Qty 1
Qty 2
Qty 3

Status
Date end
Status
Date end
Status
Date end


















































































































































































































































































































































2.2. Electronic components in LARG - Calibration Boards (barrel + end-cap)

Date: 




Please complete the table below:
Circuit part number

Quantity

Manufacturer
Development

Pre-selection

Qualification

Comments

ATLAS PN
Manuf.  PN
Qty 1
Qty 2
Qty 3

Status
Date end
Status
Date end
Status
Date end


















































































































































































































































































































































2.3. Electronic components in LARG - Tower Builder Boards (barrel + end-cap)

Date: 




Please complete the table below:
Circuit part number

Quantity

Manufacturer
Development

Pre-selection

Qualification

Comments

ATLAS PN
Manuf.  PN
Qty 1
Qty 2
Qty 3

Status
Date end
Status
Date end
Status
Date end


















































































































































































































































































































































2.4. Electronic components in LARG - Tower Driver Boards (barrel + end-cap)

Date: 




Please complete the table below :
Circuit part number

Quantity

Manufacturer
Development

Pre-selection

Qualification

Comments

ATLAS PN
Manuf.  PN
Qty 1
Qty 2
Qty 3

Status
Date end
Status
Date end
Status
Date end


















































































































































































































































































































































2.5. Electronic components in LARG - Controler Boards (barrel + end-cap)

Date: 




Please complete the table below:
Circuit part number

Quantity

Manufacturer
Development

Pre-selection

Qualification

Comments

ATLAS PN
Manuf.  PN
Qty 1
Qty 2
Qty 3

Status
Date end
Status
Date end
Status
Date end


















































































































































































































































































































































2.6. Electronic components in LARG – HEC Low Voltage Control Boards (barrel + end-cap)

Date: 




Please complete the table below:
Circuit part number

Quantity

Manufacturer
Development

Pre-selection

Qualification

Comments

ATLAS PN
Manuf.  PN
Qty 1
Qty 2
Qty 3

Status
Date end
Status
Date end
Status
Date end


















































































































































































































































































































































2.7. Electronic components in LARG – Monitoring Boards (barrel + end-cap)

Date: 




Please complete the table below:
Circuit part number

Quantity

Manufacturer
Development

Pre-selection

Qualification

Comments

ATLAS PN
Manuf.  PN
Qty 1
Qty 2
Qty 3

Status
Date end
Status
Date end
Status
Date end


















































































































































































































































































































































ATLAS Standard TID test report (photon test)
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Ref. DB:

COMPONENT:                   Name:

Type:                                     Function:
Manufacturer part number:

ATLAS Part number:

COTS [  ]                               ASIC [  ]                                           Design centre (if known):

Main specifications of the component:



Manufacturer name:

Address:


Manufacturer phone:

E-mail:

Web:

# of tested components (irradiated):

# of un-irradiated reference components:
Origin of the components:

homogeneous batch [   ]           unknown batch [   ]

Manufacturing date code (for a homogeneous batch):


Manufacturing line code (for a homogeneous batch):

Foreseen ATLAS application(s):
ATLAS contact person(s):

E-mail:

TECHNOLOGY:
Name:
BiCMOS [   ]
Bipolar [   ]
BiCMOS [   ]
AsGa [   ]
JFET [   ]

Minimum geometry (m):
# of interconnection layers:       M,     P
Date of first availability : 

PACKAGE:
Type:
Part number:
# of pin:
Ceramic [   ]
Plastic [   ]

RADIATION TEST:
ATLAS standard TID test method [   ]
Other TID test method [   ]

Which test method if not ATLAS standard TID test method?

Experimenter name:

Institute:
E-mail:
Radiation facility name:

Address:

Responsible:                             Phone:

RADIATIONS:
Radiation type:
Radiation energy:

Radiation source:
Dose rate (Gray/s):
Total dose (Gray):

Dosimetry/calibration method:

TEMPERATURE AND TOTAL DOSE:

Only for the extended TID test method for the pre-selection of bipolar devices (appendix 2 section 2.1.3.2):

· Number of irradiation pre-tests performed to determine the worse case temperature:_________________

· Temperatures applied during irradiation for these pre-tests (oC):___________________________________

· Temperature applied during electrical measurements for these pre-tests (oC):________________________ 

For all the other TID tests and for the final radiation test described in appendix 2 section 2.1.3.2:

-  Temperature applied during irradiation (oC):____________________________________________________

-  Temperature applied during electrical measurements (oC):________________________________________

-  If several irradiation steps are applied, value of the cumulated dose (Gray) reached after each irradiation step:

Step 1:


Step 2:
Step 3:
Step 4:
Step 5:
Step 6:

OTHER INFORMATION
-  Supply voltage during irradiation:

-  AC operation during irradiation:

-  On line measurement:
Y [   ]        N [   ]

Y [   ]        N [   ]

Y [   ]        N [   ]
Value(s) if yes (V): ______________________

Frequency(ies) if yes (MHz): _____________

-  Post-irradiation annealing:

-  Supply voltage during annealing:

-  AC operation during annealing:
Y [   ]        N [   ]

Y [   ]        N [   ]

Y [   ]        N [   ]
Temperature if yes (oC): _________________

Value if yes (V): ________________________

Frequency if yes (MHz): _________________

-   Post-irradiation accelerated ageing:

-  Supply voltage during ageing:

-  AC operation during ageing:
Y [   ]        N [   ]

Y [   ]        N [   ]

Y [   ]        N [   ]
Temperature if yes (oC): _________________

Value if yes (V): ________________________

Frequency if yes (MHz): _________________

OPERATION AND MEASUREMENT:

Concise description of the AC operations performed during irradiation



ATLAS Standard TID test report, cont.
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Ref. DB:

OPERATION AND MEASUREMENT, cont.


Concise description of the AC operations performed during measurement



Main electrical parameters measured

-

-

-

-

-

-

-

-

-
Corresponding rejection criteria

-

-

-

-

-

-

-

-

-

Results:

a) Serial number of each DUT:
1)
2)
3)
4)
5)

b) if failure before annealing: dose (Gy):






c) failure after annealing (Y/N):






d) failure after ageing (Y/N):






a) Serial number of each DUT:
6)
7)
8)
9)
10)

b) if failure before annealing: dose (Gy):






c) failure after annealing (Y/N):






d) failure after ageing (Y/N):






a) Serial number of each DUT:
11)
12)
13)
14)
15)

b) if failure before annealing: dose (Gy):






c) failure after annealing (Y/N):






d) failure after ageing (Y/N):






a) Serial number of each DUT:
16)
17)
18)
19)
20)

b) if failure before annealing: dose (Gy):






c) failure after annealing (Y/N):






d) failure after ageing (Y/N):






Failure mechanism(s) if failure:

[   ] Component(s) dead. For each dead component, indicate the serial number and the origin(s) of the death:

[   ] Component(s) out of specification(s). For each component out of specification(s), indicate the serial number and the violated specification(s):



Comments:



ATLAS Standard NIEL test report (neutron test)
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Ref. DB:

COMPONENT:                   Name:

Type:                                     Function:
Manufacturer part number:

ATLAS Part number:

COTS [  ]                               ASIC [  ]                                           Design centre (if known):

Main specifications of the component:



Manufacturer name:

Address:


Manufacturer phone:

E-mail:

Web:

# of tested components (irradiated):

# of un-irradiated reference components:
Origin of the components:

homogeneous batch [   ]           unknown batch [   ]

Manufacturing date code (for a homogeneous batch):


Manufacturing line code (for a homogeneous batch):

Foreseen ATLAS application(s):
ATLAS contact person(s):

E-mail:

TECHNOLOGY:
Name:
BiCMOS [   ]
Bipolar [   ]
BiCMOS [   ]
AsGa [   ]
JFET [   ]

Minimum geometry (m):
# of interconnection layers:       M,     P
Date of first availability :

PACKAGE:
Type:
Part number:
# of pin:
Ceramic [   ]
Plastic [   ]

RADIATION TEST:
ATLAS standard NIEL test method [   ]
Other NIEL test method [   ]

Which test method if not ATLAS standard NIEL test method?

Experimenter name:

Institute:
E-mail:
Radiation facility name:

Address:

Responsible:                             Phone:

RADIATIONS:
Radiation type:
Radiation energy:

Radiation source:
Flux applied (1 MeV equivalent n.cm-2.s-1):
Total fluence applied (1 MeV eq. n.cm-2):



Dosimetry/calibration method:



Temperature:

· Temperature during irradiation (oC):___________________________________________________________

· Temperature during electrical measurements (oC):_______________________________________________

Biasing:

-  Supply voltage during irradiation:

-  AC operation during irradiation:

-  On line measurement:
Y [   ]        N [   ]

Y [   ]        N [   ]

Y [   ]        N [   ]
Value if yes (V): ________________________

Frequency if yes (MHz): _________________

IRradiation steps:

If several irradiation steps are applied on components placed at the same location, give the value of the cumulated neutron fluence (1 MeV eq. neutron/cm2) reached at each irradiation step:

Step 1:


Step 2:
Step 3:
Step 4:
Step 5:
Step 6:

If a single radiation step is applied on the components and if they are not at the same location during irradiation, give the value of the cumulated neutron fluence (1 MeV eq. neutron/cm2) reached at each irradiation location:

Location 1:


Location 2:
Location 3:
Location 4:
Location 5:
Location 6:

OPERATION AND MEASUREMENT:

Concise description of the AC operations performed during measurement



ATLAS Standard NIEL test report, cont.
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Ref. DB:

OPERATION AND MEASUREMENT, cont.


Main electrical parameters measured

-

-

-

-

-

-

-

-

-

-
Corresponding rejection criteria

-

-

-

-

-

-

-

-

-

-

Results:

a) Serial number of each DUT:


1)
2)
3)
4)
5)

b) failure fluence (1 MeV eq. n/cm2):








a) Serial number of each DUT:


6)
7)
8)
9)
10)

b) failure fluence (1 MeV eq. n/cm2):








a) Serial number of each DUT:


11)
12)
13)
14)
15)

b) failure fluence (1 MeV eq. n/cm2):








a) Serial number of each DUT:


16)
17)
18)
19)
20)

b) failure fluence (1 MeV eq. n/cm2):








Failure mechanism(s) if failure:

[   ] Component(s) dead. For each dead component, indicate the serial number and the origin(s) of the death:

[   ] Component(s) out of specification(s). For each component out of specification(s), indicate the serial number and the violated specification(s): 



Comments:



ATLAS Standard SEE test report (single event test)
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Ref. DB:

COMPONENT:                   Name:

Type:                                     Function:
Manufacturer part number:

ATLAS Part number:

COTS [  ]                               ASIC [  ]                                           Design centre (if known):

Main specifications of the component:



Manufacturer name:

Address:


Manufacturer phone:

E-mail:

Web:

# of tested components (irradiated):

# of un-irradiated reference components:
Origin of the components:

homogeneous batch [   ]           unknown batch [   ]

Manufacturing date code (for a homogeneous batch):


Manufacturing line code (for a homogeneous batch):

Foreseen ATLAS application(s):
ATLAS contact person(s):

E-mail:

TECHNOLOGY:
Name:
BiCMOS [   ]
Bipolar [   ]
BiCMOS [   ]
AsGa [   ]
JFET [   ]

Minimum geometry (m):
# of interconnection layers:       M,     P
Date of first availability :

PACKAGE:
Type:
Part number:
# of pin:
Ceramic [   ]
Plastic [   ]

RADIATION TEST:
ATLAS standard SEE test method [   ]
Other SEE test method [   ]

Which test method if not ATLAS standard SEE test method?

Experimenter name:

Institute:
E-mail:
Radiation facility name:

Address:

Responsible:                             Phone:

RADIATIONS:
Radiation type:
Radiation energy:

Radiation source:
Flux applied (cm-2s-1):
Total applied fluence (cm-2):

Dosimetry/calibration method:

Temperature:    Temperature during irradiation and electrical measurements (oC):______________________



Biasing:     Supply voltage during irradiation (V): ________

                   
   Operation frequency (MHz): _______

OPERATION AND MEASUREMENT:

Concise description of the AC operations (write, read, etc) performed during measurement under irradiation 



Main electrical parameters measured

-

-

-

-

-

-

-

-

-

-

-

-

-

-
Corresponding rejection criteria

-

-

-

-

-

-

-

-

-

-

-

-

-

-

ATLAS Standard SEE test report (single event test)

Page 2/2  

Ref. DB:

Results:


a) Serial number of each DUT:
1)
2)
3)
4)

b) # of soft SEE measured up to the total fluence





c) # of hard SEE measured up to the total fluence





d) Total fluence producing destructive SEE





a) Serial number of each DUT:
5)
6)
7)
8)

b) # of soft SEE measured up to the total fluence





c) # of hard SEE measured up to the total fluence





d) Total fluence producing destructive SEE





Mechanism of destructive SEE (if such SEE occurs):



[   ]  SEL (Single Event Latch-up)

[   ]  SEB (Single Event Burn-out)
[   ]  SEGB (Single Event Gate Rupture)

[   ]  Undetermined

Effects of destructive SEE (if such SEE occurs):



Comments:



Few explanations about ATLAS Standard RADIATION Test Reports
Component:

· Name: usual name (if any). Examples: ABCD, SCA, Pentium, etc.

· Type: Chose among the following list: Analogue device; data transmission component; linear device; memory; microprocessor or peripheral, opto-electronic component; power device; programmable device; other (give a name).

· Function: Chose among the following list: ADC; amplifier; analog memory; analogue multiplexer; comparator; DAC; DC-DC converter; EEPROM; FIFO; FPGA; gate array; laser; LED; micro-controller; microprocessor; modulator/demodulator; operational amplifier; other (give a name).

· Design Centre: if the device is an ASIC, give the name of the laboratory(ies) which have developed this ASIC.

· Homogeneous batch: batch of components issued from wafers manufactured together at the same time on a known production line.

· Unknown batch: batch of components provided by a vendor without information on the production line, on the batch number, etc. (these components may be issued from different batches or different production lines).

· Manufacturing date code (for a homogeneous batch only): code giving the date of manufacturing of the batch from which the tested components are issued.

· Manufacturing line code (for a homogeneous batch only): code representing the manufacturing line from which the tested components are issued.

Technology:

· Name: Examples: RICMOS-IV, DMILL, AVLSI-RH, etc…

· Minimum geometry: minimum CMOS gate length; or minimum bipolar emitter size.

· Number of interconnection layers: give both the number of metal layers (M) and the number of polysilicon layers (P). Example for 2 metal and 1 polysilicon: 2M, 1P.

· Date of first availability: date of first commercial availability.

Package:

· Type: example: DIL40, JLCC 84, …

Radiation:

· Radiation type:  example: gamma; neutrons, protons, pions, …

· Radiation source: example: Co-60; x-ray generator; fission reactor; accelerator; cyclotron; …

� Units for R and Z: cm


� : see “ATLAS Policy on Radiation Tolerant Electronics” rev.2 pp.9-10. Units for SRLtid: Gray / 10 years; units for SRLniel:	1 MeV equivalent n.cm-2 / 10 years; units for SRLsee: >20 MeV hadron.cm-2 / 10 years.


� global SFtid = SFsim (tid) x SFldr (tid) x SFlot (tid) ; global SFniel = SFsim (niel) x SFlot (niel) ; global SFsee = SFsim (see) x SFlot (see) 


   see “ATLAS Policy on Radiation Tolerant Electronics” rev.2 pp.12-13.


� RTCtid = SRLtid x global SFtid ; RTCniel = SRLniel x global SFniel ; RTCsee are to be determined by the sub-system (see “ATLAS Policy on Radiation Tolerant Electronics” rev.2 pp.15-17.


�  Semiconductor devices only.


�  Qty 1 = Total quantity of components per board.


   Qty 2 = Total quantity of components in the full LArg Calorimeter = Qty 1 x total number of boards in the full LArg Calorimeter.


   Qty 3 = Grand total quantity = Qty 2 + total spare.


�  Status of development (ASIC only): to be done / in progress / completed. In case of COTS, write “COTS”. Give the (foreseen) date of completion in the right column.


�  Status of radiation tests for pre-selection of the generic component: to be done / in progress / completed. Give the (foreseen) date of completion in the right column.


�  Status of radiation tests for qualification of production batches : to be done / in progress / completed. Give the (foreseen) date of completion in the right column.


�  Semiconductor devices only.


�  Qty 1 = Total quantity of components per board.


   Qty 2 = Total quantity of components in the full LArg Calorimeter = Qty 1 x total number of boards in the full LArg Calorimeter.


   Qty 3 = Grand total quantity = Qty 2 + total spare.


�  Status of development (ASIC only): to be done / in progress / completed. In case of COTS, write “COTS”. Give the (foreseen) date of completion in the right column.


�  Status of radiation tests for pre-selection of the generic component: to be done / in progress / completed. Give the (foreseen) date of completion in the right column.


�  Status of radiation tests for qualification of production batches : to be done / in progress / completed. Give the (foreseen) date of completion in the right column.


�  Semiconductor devices only.


�  Qty 1 = Total quantity of components per board.


   Qty 2 = Total quantity of components in the full LArg Calorimeter = Qty 1 x total number of boards in the full LArg Calorimeter.


   Qty 3 = Grand total quantity = Qty 2 + total spare.


�  Status of development (ASIC only): to be done / in progress / completed. In case of COTS, write “COTS”. Give the (foreseen) date of completion in the right column.


�  Status of radiation tests for pre-selection of the generic component: to be done / in progress / completed. Give the (foreseen) date of completion in the right column.


�  Status of radiation tests for qualification of production batches : to be done / in progress / completed. Give the (foreseen) date of completion in the right column.


�  Semiconductor devices only.


�  Qty 1 = Total quantity of components per board.


   Qty 2 = Total quantity of components in the full LArg Calorimeter = Qty 1 x total number of boards in the full LArg Calorimeter.


   Qty 3 = Grand total quantity = Qty 2 + total spare.


�  Status of development (ASIC only): to be done / in progress / completed. In case of COTS, write “COTS”. Give the (foreseen) date of completion in the right column.


�  Status of radiation tests for pre-selection of the generic component: to be done / in progress / completed. Give the (foreseen) date of completion in the right column.


�  Status of radiation tests for qualification of production batches : to be done / in progress / completed. Give the (foreseen) date of completion in the right column.


�  Semiconductor devices only.


�  Qty 1 = Total quantity of components per board.


   Qty 2 = Total quantity of components in the full LArg Calorimeter = Qty 1 x total number of boards in the full LArg Calorimeter.


   Qty 3 = Grand total quantity = Qty 2 + total spare.


�  Status of development (ASIC only): to be done / in progress / completed. In case of COTS, write “COTS”. Give the (foreseen) date of completion in the right column.


�  Status of radiation tests for pre-selection of the generic component: to be done / in progress / completed. Give the (foreseen) date of completion in the right column.


�  Status of radiation tests for qualification of production batches : to be done / in progress / completed. Give the (foreseen) date of completion in the right column.


�  Semiconductor devices only.


�  Qty 1 = Total quantity of components per board.


   Qty 2 = Total quantity of components in the full LArg Calorimeter = Qty 1 x total number of boards in the full LArg Calorimeter.


   Qty 3 = Grand total quantity = Qty 2 + total spare.


�  Status of development (ASIC only): to be done / in progress / completed. In case of COTS, write “COTS”. Give the (foreseen) date of completion in the right column.


�  Status of radiation tests for pre-selection of the generic component: to be done / in progress / completed. Give the (foreseen) date of completion in the right column.


�  Status of radiation tests for qualification of production batches : to be done / in progress / completed. Give the (foreseen) date of completion in the right column.


�  Semiconductor devices only.


�  Qty 1 = Total quantity of components per board.


   Qty 2 = Total quantity of components in the full LArg Calorimeter = Qty 1 x total number of boards in the full LArg Calorimeter.


   Qty 3 = Grand total quantity = Qty 2 + total spare.


�  Status of development (ASIC only): to be done / in progress / completed. In case of COTS, write “COTS”. Give the (foreseen) date of completion in the right column.


�  Status of radiation tests for pre-selection of the generic component: to be done / in progress / completed. Give the (foreseen) date of completion in the right column.


�  Status of radiation tests for qualification of production batches : to be done / in progress / completed. Give the (foreseen) date of completion in the right column.





