


Sir/Madam, 

Please submit your quotation CCD Drive Controller Electronics for 6kX6k 

CCD Detector as per the attached specifications. 

 

The quotation should include your comments on the following commercial 

terms. 

 

1.     Delivery Term as per INCOTERMS 2020 

2.     Delivery Period 

3.     Payment Term 

4.     Liquidated Damages @ 0.5% per week for delayed delivery, max 10% of      

 P.O value. 

5.     Warranty Period 

6.     Performance Security @ 3% of P.O value at the time of P.O 

acknowledgement, valid till completion of warranty period. 

7.     Taxes and other costs, if any 

8.     Country of Origin 

9.     Offer Validity 

10.   Any other terms and conditions 

 

Commercial terms & conditions is attached for reference. 

 

Please submit your quotation by Post/Courier as per attached instructions by 26-

05-2025 1700 Hrs. (IST). E-mail quotation is not acceptable. 
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Proposal Request for CCD Drive Controller Electronics for 
6k x 6k CCD Detector 

 

1.Introduction 

1.1 Purpose 

This document outlines the specifications and requirements for the procurement of CCD 
Detector Controller Electronics. The electronics must be specifically designed to control a 6k 
x 6k CCD array specifically CCD-231-C6 

 

 

 Fig1: 6k x 6k CCD, SiC buttable package with Flexi connector (pictorial representation) 

 

1.2 Scope 

The scope of this procurement includes the purchase of a high-performance controller 
electronics system capable of effectively managing and coordinating the operation of a 6k x 
6k CCD detectors (SIC buttable package with 2 flexi connectors). The system should be 
suitable for scientific applications, providing precise control and data acquisition. The 
controller should contain all the necessary boards for control of Clocks, Analog to Digital 

to maintain the CCD temperature at the desired -100°C to 115°C to minimise the dark noise
(Dewar will be cooled to desired temperature by LN2). Differential amplifiers for buffering the 
analog signal very next to detector and interface connectors from controller to custom made 
vacuum Dewar. 
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Fig2: Rough drawing of the cryogenic Dewar and CCD mounting plate 

 

Primary Requirements: 

1. Drive 6k x 6k CCD, specifically CCD-231-C6 

2. Employ two differential amplifiers for buffering of CCD. 

3. Digitize the video signal to 16 bits using Digital Correlated Double Sampling. 

4. Achieve a readout noise of less than 7 MHz 

5. Enable programming, control, and data transfer via Ethernet or fibre link. 

 

Fig3: Typical CCD drive controller electronics setup of subsystems 
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Few Important specifications of identified CCD: 

 6144 X 6160  

 15 µm pixels 

 4 x low noise high responsivity amplifiers ~7.5 µV/e 

 Low noise typically ~ 5e- rms at 1 MHz  

 Dark noise 3 e-/pix/hr @-100C 

 Image full well capacity ~350k e- 

 Deep depletion silicon back-thinned for high QE at 900 nm. 

 4-side SiC buttable package with Flexi connector 

 Attached the detailed specification sheet as Annexure-1 

 

2. General Requirements 

 

 2.1 Array Configuration 

 

 2.1.1 Overview 

The CCD detector controller electronics must be specifically engineered to handle the 
intricacies of a 6k x 6k CCD array. 

 

2.1.2 Control Mechanism 

The controller should incorporate an advanced coordination mechanism to ensure seamless 
operation of CCD detector. This includes synchronization of exposure times, readout speeds, 
and other relevant parameters. 

 

 2.2 Compatibility 

The controller electronics should be compatible with a 6k x 6k CCD detector, specifically CCD-
231-C6 ensuring optimal performance and synchronization. 
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2.3 Interface 

The system should include standard communication interfaces (Ethernet or Fibre) for efficient 
integration with the CCD detector and other laboratory equipment. Speed of at least 
100Mbps or better is required. Latency below 50milisecond or better is required 

 

 2.4 Real-Time Control 

The controller should provide real-time control capabilities to adjust exposure times, readout 
speeds, gain, and other parameters for all the CCD detectors 

 

 3. Performance Requirements 
 

 3.1 Precision Control 

The CCD detector controller should offer precise control over CCD detector, allowing for fine-
tuning of parameters to achieve high-quality imaging and spectroscopy. 

 

3.2 Synchronization 

The system should provide synchronization capabilities for the a 6k x 6k CCD array for all port 
readout, ensuring simultaneous data acquisition and accurate alignment of images. 

 

3.3 Data Transfer Speed 

A high-speed data transfer capability is essential for efficient transfer of data from the CCD 
detectors to the controller and external storage devices. Up to 3MHz speed readout speed 
provision should be available 

 

3.4 Calibration 

Include features for easy calibration of the CCD detector to maintain consistent and accurate 
data across all the pixels of the detector. 
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4. Environmental and Physical Specifications 
 

4.1 Operating Temperature 

The controller electronics should be operable within a specified temperature range, suitable 
for use in a controlled laboratory environment. Operating temperature range -10C to 40C 

 

4.2 Size and Form Factor 

The physical dimensions and form factor of the controller should be suitable for integration 
into standard laboratory setups. Size not greater than 30cm x 30cm x 30cm and weight less 
than 12kg. 

 

4.3 Robustness 

The controller should be robust and capable of withstanding normal laboratory handling and 
environmental conditions. 

 

5. Accessories and Software 

 

 5.1 Accessories 

Accessories such as cables, power supplies, and mounting hardware, interface connectors 
between CCD controller and Dewar required for the proper functioning of the CCD detector 
controller must be provided by the vendor. 

 

 5.2 Software 

Source code of the GUI must be provided by the vendor.  

 

6. Error Handling 

Robust error-handling mechanisms should be implemented to identify and address issues 
within individual detectors promptly. The controller should provide informative alerts or logs 
to aid in troubleshooting. 
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7.  Documentation 

Comprehensive documentation detailing the setup, configuration, and troubleshooting 
procedures for the 6k x 6k CCD array controller electronics should be provided by the 
manufacturer. This documentation aids users in effectively utilizing and maintaining the 
system. 

 

8. Compliance and Certification 

 

8.1 Safety Standards 

The CCD detector controller should comply with relevant safety standards and regulations 
applicable to laboratory equipment. 

 

8.2 Certification 

Provide certification details, if any, confirming the performance and quality standards of the 
CCD detector controller. 

 

9. Warranty and Support 
 

9.1 Warranty Period 

drive controller electronics. 

 

9.2 Technical Support 

 Vendor must provide support through offline /online during the initial configuration and 
imaging testing at least 10 hours 

 

10. Delivery Time 

5-6 months from the date of receipt of the Purchase order 

 

Note:  This specification document acts as a reference, and any variances from the outlined 
requirements must be explicitly emphasized in the proposals submitted.  
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Clock Driver:  

Clock Driver modules should contain 12 channels featuring at least 14-bit DACs). The board 
should provide exceptional flexibility and precision in timing control. The board should have 
a provision of configurable slew rates per channel, coupled with the ability to switch between 
fast and slow rates at each clock tick, to allow for tailored optimization to extract maximum 
CCD performance  

Board should provide -13V to 13V Output needed for the clocks and having output resolution 
of 2-3 mV and clocking resolution of 10ns or better. Clock timing generation, frequencies, 
phase relationship, and delays should be based on the CCD-231-C6 array and fine tuning 
option should be available to the user in order to optimise the performance of the system as 
whole.  

 

ADC & Pre-Amplifier: 

Module should feature four 100 MHz 16-bit channels, each equipped with preamps, making 
it specifically tailored for CCD pixel clocks of up to 3 MHz 

   - Should have Full differential configuration and AC-coupling. 

   - Software- should have selectable gain settings (2-3 values) 

   - Periodic activation of an integrated DC-restore clamp (typically once per line during over 
scan pixels or vertical transfer). 

   - Programmable clamp level for precise mapping of the CCD reset level near the top of the 
ADC range, enhancing signal processing accuracy. 
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   - Correlated Double Sampling (CDS) digital execution within the FPGA for efficient noise 
reduction & averaging of multiple reset and video levels. 

   - Should support acquisition of 32 bits per pixel in the controller's high dynamic range mode.

   - Should support Simultaneous capture of portions of the raw ADC data to a memory buffer.

   - Must provide a detailed, low-noise oscilloscope view of the CCD output waveform during 
device tuning. 

   - Must facilitate in-depth analysis of clock feedthrough, reset level stability, and optimal CDS 
sample points. 

 

 

 



Page 9 of 12
 

Non Exhaustive Technical Requirement Specification Sheet

 S No Specification & Requirement  
1 Readout speed 

 
Up to 3 MHz 

2 Readout Noise of Controller Electronics  3e at 100 kHz 
 

 5e at 500kHz 
 

 7e at 1MHz 
 

 15e at 3MHz 
 

3 Communication with HOST PC Fiber or Ethernet 
4 Digitization 16 bit or 18 bit 
 Low and High Voltages required for the detector array  
5 FPGA based electronics 
6 Provision for Opto isolated BNC input & Output for triggering 
7 Timing boards should have at least 100MHz clock for at least 10ns clock 

resolution 
8 Heaters of at least 25W with 3 sensors for controlling the array required 

temperature 
9 GUI application along with source code need to be provided for 

Windows/OSX/Linux 
10 Temperature:  Operating Range -10C to 40C 
11 Weight  
12 Dimension 30cm x 30cm x30cm 
13 Power  W 
14 The system should be suitable for scientific applications, providing 

precise control and data acquisition 
15 The controller should contain all the necessary modules for control of Clocks, 

Analog to Digital converters, Pre-amplification, High and Low voltages 

CCD temperature at the desired -100°C to 115°C to minimise the dark noise. 
16 Differential amplifiers for buffering the analog signal very next to detectors 

and interface connectors from controller to custom made vacuum Dewar.
17 Vendor must have prior experience in design, and development of CCD 

controller electronics at least 2-3 such detector electronics should have 
supplied to the reputable institutes. 

18 Vendor must clearly demonstrate their capability of in house 
development and testing of precise  CCD drive controller electronics 

19 Before Shipping Controller Electronics evaluation and performance needs 
to be tested and a report need to be submitted to PRL 
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System Compliance Statement: 

Vendors must fill up details against each of the requirements of the compliance statement. 
Along with that vendor has to provide comments and compliance on each on every 
paragraph of this document. Silence on any point shall be treated as non-compliance. Simple 
compliance without details, lack of information or information without proper explanation 
shall also be treated as non-compliance. 

 
Hence, in order to strengthen the merit of the offer, please provide a detailed explanation 
about how the vendor intends to comply with each and every specification and paragraph
of this tender document. This is an essential part of the offer and offer without detailed 
compliance report shall be treated as incomplete liable for rejection without assigning any 
reason thereof. 

 

S 
No 

Specification & 
Requirement 

Requirement Comments/Remarks/ 
Offered 
specifications 
(To be filled by the 
Vendor) 

Yes/No 
(To 
be filed 
by 
Vendor)

1 Readout speed 
 

Up to 3 MHz   

2 Readout Noise of 
Controller Electronics 

 
 3e at 100 kHz 

 
 5e at 500kHz 

 
 7e at 1MHz 

 
 15e at 3MHz 

 

  

3 Communication with 
HOST PC 

Fiber or 
Ethernet 

  

4 Digitization 16 bit or 18 bit   
 Low and High Voltages required for the 

detector array  
  

5 FPGA based electronics   
6 Provision for opto isolated BNC input & 

Output for triggering 
  

7 Timing boards should have at least 
100MHz clock for at least 10ns clock 
resolution 
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8 Heaters of at least 25W with 3 sensors 
for controlling the array required 
temperature 

  

9 GUI application along with source code 
need to be provided for 
Windows/OSX/Linux 

  

10 Temperature:  
Operating Range 

-10C to 40C   

11 Weight    
12 Dimension 30cm x 30cm 

x30cm 
  

13 Power  W   
14 The system should be suitable for 

scientific applications, providing 
precise control and data acquisition 

  

15 The controller should contain all the 
necessary modules for control of Clocks, 
Analog to Digital converters, Pre-
amplification, High and Low voltages 
required for the operation of these 

CCD temperature at the desired -100°C 
to 115°C to minimise the dark noise. 

  

16 Differential amplifiers for buffering the 
analog signal very next to detectors and 
interface connectors from controller to 
custom made vacuum Dewar. 

  

17 Vendor must have prior experience in 
design, and development of CCD 
controller electronics at least 2-3 such 
detector electronics should have 
supplied to the reputable institutes. 

  

18 The vendor must clearly 
demonstrate their capability of in 
house development and testing of 
precise controller electronics 
 

  

19 Before Shipping Controller Electronics 
evaluation and performance needs to 
be tested and a report need to be 
submitted to PRL 
 

  

20 Vendor must be an OEM or Authorised 
distributor of OEM (Authorisation 
certificated need to be submitted) 
during the submission of Technical Bid 
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21 Deliverables: 

 
1.Drive electronics (Should contain all 
necessary voltage boards, clock driver 
boards, and Timing boards) for the 6k x 
6k CCD 

 
2. Two differential amplifiers for 
buffering the CCD. 
 
3. Video board module for digitizing the 
video signal to 16 bits using Digital 
Correlated Double Sampling. 
 
4.Controller and Readout Electronics 
modules to achieve a readout noise of 
less than 7 MHz 
 
5. Accessories such as cables, power 
supplies, and mounting hardware, 
interface connectors between CCD 
controller and Dewar required for the 
proper functioning of the CCD detector 
controller.  
 
6. Heater modules to maintain the CCD 
temperature at the desired -100°C to 
115°C to minimise the dark noise. 
 
7. GUI application along with source 
code 
 
8.  Electronics test evaluation and 
performance report at Factory 
 
9. Compatible Interface connectors 
(controller and Dewar) and cables from 
controller to Dewar 
 

  

 



Instructions for Two Part Tender

 
The tender is invited as TWO PART.  

 Part I: Technical and Commercial  
 Part II: Price 

 
All tenderers are requested to carefully follow the following instructions before preparing their offer. 

1) Part-I: Technical & Commercial Bid (Without Prices) 

1. This part should contain detailed specifications of the items quoted by you along with technical 
literature and leaflets if any. 

2. A compliance statement showing the compliance of the item quoted by you with that of item 
tendered by us should be prepared and enclosed to this. 

3. Any other information called for in the tender related technical and specifications can also come 
in this part. 

4. The commercial terms such as delivery terms, delivery period, payment terms, warranty, validity 
of the offer, etc. applicable for the item quoted by you should be indicated in this part. 

Note:   
 

1. Please note that the PRICE SHOULD NOT BE indicated in this part. 
2. Technical and Commercial part as described above shall be prepared and put it in a sealed 

cover and superscribed and addressed as below: 

             
             
             
             
             
             
             
             
             
              
 
              
 
 
 
 
             
2) Part-II:  Price Bid  

 
1. The prices applicable for the items, item-wise in response to the tender shall come into 

this part. 
2. Tenderer shall indicate very clearly item-wise prices with reference to their technical 

offer. 
3. Price part prepared as above shall be enveloped and superscribed and addressed as 

below: 
 
 
 
 
 
 
 

Ref.     : Tender for CCD Drive Controller Electronics for 6kX6k CCD Detector 
Due Date : 26th May, 2025 
 

PART-I Technical & Commercial Bid 
 
To:   Senior Purchase & Stores Officer 
  Physical Research Laboratory 
  Department of Space, Government of India 
  Navrangpura, Ahmedabad  380009 
  Gujarat, India 
  Phone: +91 079 2631 4115 
From: 



 
 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
3) The Technical & Commercial envelope (Part-I) and Price cover (Part-II) prepared as above should 

be inserted in another envelope and superscribed and addressed as below:  

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
Important Notes: 
 
1. Being a Two-Part Tender, email quotations will not be accepted. Please ensure your offer is received 

by post before due date and time i.e. 26-05-2025, 1700 Hrs. (IST). 
2. Quotations submitted contrary to above instructions are liable to be rejected.  
 

Ref.     : Tender for CCD Drive Controller Electronics for 6kX6k CCD Detector 
Due Date: 26th May, 2025
 

PART-I Technical & Commercial Bid 
 
To:   Senior Purchase & Stores Officer 
  Physical Research Laboratory 
  Department of Space, Government of India 
  Navrangpura, Ahmedabad  380009 
  Gujarat, India 
  Phone: +91 079 2631 4115 
From: 

 

Ref.      : Tender for CCD Drive Controller Electronics for 6kX6k CCD Detector 
Due Date : 26th May, 2025 
 

PART-I Technical & Commercial Bid 
 
To:   Senior Purchase & Stores Officer 
  Physical Research Laboratory 
  Department of Space, Government of India 
  Navrangpura, Ahmedabad  380009 
  Gujarat, India 
  Phone: +91 079 2631 4115 
From: 
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