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CALM-Cellular (ISO 21212/21213)
U CALM-Cellular is an adaptation of
> cellular systems into the vehicular

environment. Cellular contributes the
wide range communications

4 CALM-IR (ISO 21214) Infrared
- - u Offers beaming capabilities, e.g. lane
— T W g — dependent messages.
- , - Range up to 100m.
= U Has a build-in distance measurement
and supports position resolution!

CALM-M5 (ISO 21215) 5.9GHz MW

UThe Acommunicati ons
Range 300m.

u Offers omni-directional communication
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¥ mobility applied in COOPERS and CVIS

COOPERS and CVIS are based on the ISO-CALM-Standards
U COOPERS has implemented CALM-IR and CALM-Cellular and DAB.

In addition, COOPERS is also testing DVB-H, and WiMax
U CVIS has implemented CALM-M5, CALM-IR and CALM-Cellular
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S mobility built on ISO-CALM?

(1) 1ISO-CALM is developed and standardized by the international
ITS-community

(2) ISO-CALM provides multiple medi ¢
firtting communicationso

(3) ISO-CALM supports medium independent application
development

(4) 1SO-CALM architecture is flexible and future-prove by the ability
to adopt new elements, like networking protocols and physical
Interfaces

(5) 1SO-CALM supports simultaneously powerful and slim/cost-
efficient OBEOGOs at the same 1t
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*" mobility From Standardization to Implementation

A 20012005:The CALMR Standard developed
A 20042007: Implemented into ASIC (V1: 2007, V2: 2010) __
A 20022005: I®Vehicle and Roadside Platforms developed g
A 20062010: PoC in real world applications COOPERS/CV
A 20162012: Deployment via FOTs and applications like Tc
and Road Information Systems “
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A The TSH-500 is a joint development by EFKON and ST-Microelectronics
A It is a four channel CALM-IR and MR-IR analog and digital front-end

A The ASIC will become public available Q1-2010 NOW! by EFKON, other
supplier will follow

A EFKON will provide development support and evaluation kits (Q3/2010)

CALM-IR ASIC

DPU
Analog l;rnnt End ::> [;IEP ;RM]

photo detector
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photo emitter
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EFKON Test-Site

Roadside Transceiver
IM-M510R
(COOPERS & CVIS)

In-Vehicle Gateway OBU3+
(COOPERS)
and IM-M510V (CVIS)



