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The Cambridge Structural Database (CSD)

INDIGO03
The earliest synchrotron structure

in the CSD

The CSD is a database of 
small molecule organic 
and metal-organic crystal 
structures.

Every entry enriched and 
annotated by experts.

Every published structure:

• Inc. ASAP & early view

• CSD Communications

• Patents

• University repositories

A trusted CoreTrustSeal
repository

1,132,057 +
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The Cambridge Structural Database (CSD)
Data can be deposited 
to CCDC through an 
online deposition 
platform or via email.
Pre-CIF, entries were 
created by typing data 
from tables in papers.
When CIF is not 
available, CCDC 
manually creates a CIF 
from the accessible 
information.
365 structures (< 0.6%) 
added to the CSD with a 
manually created CIF in 
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Joint ICSD/CSD web deposition service

Tailored web deposition service enabling scientists to deposit crystal 
structures ready for publication

https://www.ccdc.cam.ac.uk/deposit

Scientists encouraged to deposit data 
pre-publication:

• Workflows with a number of publishers to 
assist with identifying publication details and 
allowing secure access to data for peer-review 
process.

• Multi-stage deposition progress to help 
scientist check and enhance their data.

Login Upload Check 
Syntax Validation Add 

Publication
Enhance 

Data Review

https://www.ccdc.cam.ac.uk/deposit
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Synchrotron data in the PDB vs CSD

1 PDB Statistics from Biosync (http://biosync.sbkb.org/) and PDB website, accessed 25/06/2020
Diffraction data only.

CSD

Lab X-ray Synchrotron Neutron Electron

PDB

Lab X-ray Synchrotron Neutron Electron

http://biosync.sbkb.org/
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Synchrotron data in the CSD

2017: ~1500 structures from one paper removed from graph
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Identification of synchrotron data

• Structures are flagged with 
‘synchrotron’ in the CSD.

• These structures are identified 
during the data curation 
process either automatically by 
the curation software, which 
checks a select number of CIF 
fields, or manually labelled by 
an Editor.



8

CIF completeness - Experimental
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CIF completeness - Computational
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CIF completeness – Outcomes

• Some structures were not identifiable from the CIF as it did not 
contain complete information.
• Additional structures found by cross-referencing papers associated with the 

facilities and structures in the CSD using CSD Python API and Publication 
DOIs.

• CIF templates created for two facilities highlighting required information.

• Other inconsistencies found in a number of synchrotron CIFs e.g. 
radiation_type ‘synchrotron’ and _diffrn_source ‘sealed 
tube’/’rotating anode’
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Facility information

• Using synchrotron studies identified with Python API.

• Attempted to associate with a particular synchrotron facility –
using either names, acronyms or specific beamline information 
(e.g. ‘Swiss-Norwegian beamline’ at ESRF).

• Identified studies from 30 individual synchrotrons.

• 69% of studies could be attributed to a facility.

Imagery ©2019 Google, Map data ©2019
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Known and unknown facility structures

Identification of synchrotron facility from CIF information.
2020 numbers are incomplete (covers Jan-Oct 2020)
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Increase in 
structures up 
to 2008 
mirrors 
uptake of CIF 
format.

CIFs added 
to CSD after 
closure.

# Structures by Journal for 2008

Journal # Structures
Dalton Transactions 17

Chemistry – A European Journal 14

Inorganic Chemistry 12

Journal of the American Chemical 
Society

8

European Journal of Inorganic 
Chemistry

8

Angewandte Chemie International 
Edition

6

Acta Crystallographica Section C 6

Chemical Communications 5

Crystal Growth and Design 4

Inorganic Chemistry 
Communications

3

Journal of Organometallic 
Chemistry

3

Organic and Biomolecular 
Chemistry

3

Acta Crystallographica Section E 2

CrystEngComm 2

Journals with 1 structure 10

Structures per year

Overall Journal Information

Example of data insights: Synchrotron Radiation Source, UK
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FAIR and FACT small molecule data

• Curation to ensure structures 
are labelled and presented 
consistently so are findable 
within the CSD.

• Option to download additional 
information associated with 
entry in Access Structures.

Helliwell, J. (2019). Structural Dynamics. 6, 054306., DOI:10.1063/1.5124439

https://dx.doi.org/10.1063%2F1.5124439
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Structure factor information

• The deposition of structure 
factors is not explicitly required 
by CCDC.

• CCDC has accepted deposition 
of structure factor data since 
2011.

• Reflection information can 
either be included in CIF or 
uploaded as a separate file.

https://www.ccdc.cam.ac.uk/Community/blog/10-years-of-structure-factors/

2020 data covers January to October
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Included in CIF vs separate files

• Most reflection intensity 
information is within the 
CIF whereas most 
structure factor data is 
provided separately.

• Some journals require 
separate structure 
factor files.

• Not all software includes 
structure factors in CIF 
automatically.
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Raw diffraction data

• Currently CCDC don’t store raw 
diffraction data for entries.

• Raw Data DOI – DOI link to raw 
raw diffraction data stored in a 
separate archive.

• The Raw Data DOI is associated 
with the entry in Access 
Structures.

https://www.ccdc.cam.ac.uk/support-and-resources/support/case/?caseid=e1fc6d58-e3b7-e711-
b787-005056977c87
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Providing Raw Data DOI

During Web Deposition Post Deposition in My Structures
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Raw diffraction data
• Currently only a small number 

of structures have an 
associated Raw Data DOI.

• As of July 2021: 65 structures 
(0.005% of CSD).

All Raw Data DOIs in Access Structures

Synchrotron X-ray
2%

X-ray
24%

Neutron
9%

Electron
18%

Non CSD
47%

Synchrotron X-ray

X-ray

Neutron

Electron

Non CSD

Synchrotron 
X-ray

5%

X-ray
44%

Neutron
17%

Electron
34%

Entries with Raw Data DOIs

Synchrotron X-ray X-ray Neutron Electron



22University Research 
Data Repository

12%

ISIS Neutron and 
Muon Source Data 

Journal
16%

RepOD
23%

Zenodo
49%

Data repositories
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Publications
• All data types are mostly 

dominated by one publication.

• One third of X-ray structures with 
Raw Data DOI come from one 
paper. 
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Each section of the outer 
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number of structures in  a 
individual publication.
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Raw Data DOI Issues

• Information in Raw Data DOI field is checked by hand by Data 
Team.
• More often a paper DOI is given in this field.

• Files aren’t checked in repository.

• Time consuming to search for additional structures in repositories
• Requires key phrases in metadata/enough information to match back to a 

CSD Entry (Publication DOI, CCDC number).

• Some archives can store DOI links to publications or data (CCDC Data DOI).
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Promoting raw data sharing

• Top Tip Tuesdays on Twitter

• Highlighting Raw Data DOI in trainings

• FAQs on our website

• Emphasising in blogs and presentations

https://www.ccdc.cam.ac.uk/support-and-resources/support/case/?caseid=e1fc6d58-e3b7-e711-
b787-005056977c87
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Thank you for listening
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