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◆ Integrati on Level◆ CAN Controller Architecture◆ Message Handling◆ Acceptance Filtering◆ Optional FunctionalityCA
 NImplementation
 © CiA
 Several companies have implemented in silicon the internationalstandardized Controller Area Network (ISO 11898). The layered data linklayer provides basic communication services such as transmission of dataand requesting of data. The CAN protocol also handles the detection offailures as well as the error indication. All existing implementations use thesame protocol controller, which has to be compliant with the C or VHDLreference model from Bosch. The implementation differ in the acceptancefiltering, the frame storage capabilities, and in additional, nice-to-havefeatures.
 © CiA ◆ Am Weichselgarten 26 ◆ D-91058 Erlangen ◆ [email protected]
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Stand-Alone CAN ControllerStand-Alone CAN Controller
 ¥ CAN Protocol Controller¥ Message Filter¥ Message Buffer¥ CPU Interface
 ¥ CAN Protocol Controller¥ Message Filter¥ Message Buffer¥ CPU Interface
 ¥ Additional Message Filter¥ Higher Layer Protocol¥ Application
 ¥ Additional Message Filter¥ Higher Layer Protocol¥ Application
 ¥ Signaling¥ Bus Failure Management
 ¥ Signaling¥ Bus Failure Management
 MicrocontrollerCAN ControllerCAN Transceiver
 CAN_H
 CAN_L
 Rx
 Tx
 Control and Status Line(s)
 © CiA
 There are some trade-offs between stand-alone and integrated CANperipherals. The integrated CAN peripheral is cheaper not only because ofthe chip price itself, the design of the printed circuits boards is easier, andspace requirements and costs are lower. Although the softwaredevelopment costs are about the same for both solutions, softwarereusability may differ. Stand-alone CAN chips are designed to interfacedifferent CPUs allowing the software developed for one system to be reusedin another system, even if the CPU is different. Software developed for anintegrated CAN peripheral may not function on another CPU with on-chipCAN.
 © CiA ◆ Am Weichselgarten 26 ◆ D-91058 Erlangen ◆ [email protected]
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Integrated CAN ControllerIntegrated CAN Controller
 ¥ Signaling¥ Bus Failure Management
 ¥ Signaling¥ Bus Failure Management
 MicrocontrollerCAN Transceiver
 CAN_H
 CAN_L
 Rx
 Tx
 CAN Module¥ Protocol Controller¥ Message Filter¥ Message Buffer¥ CPU Interface
 CPU Module ¥ Additional Message Filter¥ Higher Layer Protocol¥ Application
 © CiA
 Integrated CAN peripherals cause a lower CPU load than do stand-alonecontrollers. The most critical factor is the amount of time required toread/write to the CAN peripheral. In the case of an on-chip CAN controller,the CAN registers are addressed using the internal address/data busdesigned for high-speed access. In the case of a stand-alone CAN chip theCPU uses its external address/data bus or a serial communications link,which of course is slower. The CPU load on an on-chip CAN isapproximately one-half of a stand-alone CAN chip. A CAN node using anintegrated CAN peripheral has a reliability advantage over a system using astand-alone CAN chip because of its smaller form factor. CAN chips areshipped in large numbers and the combined price of a CPU and a stand-alone CAN chip is still competitive. However, as CAN gains more marketacceptance, CPUs with on-chip CAN will be the solution of choice.
 © CiA ◆ Am Weichselgarten 26 ◆ D-91058 Erlangen ◆ [email protected]
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Single-Chip CAN NodeSingle-Chip CAN Node
 Microcontroller
 CAN_H
 CAN_L
 Transceiver ¥ Signaling¥ Bus Failure Management
 CAN Module¥ Protocol Controller¥ Message Filter¥ Message Buffer¥ CPU Interface
 CPU Module ¥ Additional Message Filter¥ Higher Layer Protocol¥ Application
 © CiA
 The trend to integrate also the transceiver on the same chip as CANcontroller and microcontroller is becoming reality. First products for theautomotive applications are already designed. The main problem is thecombination of different technologies on one single chip.
 © CiA ◆ Am Weichselgarten 26 ◆ D-91058 Erlangen ◆ [email protected]
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Layered Architecture of CANLayered Architecture of CANData Link Layer
 Logical Link Control¥ Acceptance Filtering¥ Overload Notification¥ Recovery Management
 Medium Access Control¥ Data En-/De-Capsulation¥ Frame Coding (De-/Stuffing)¥ Medium Access Management¥ Error Detection and Signaling¥ Acknowledgement¥ De-/Serialization
 Physical Layer
 Physical Signaling¥ Bit En-/Decoding¥ Bit Timing¥ Synchronization
 Bus FailureManagement(PLS-LME)
 FaultConfinement(MAC-LME)
 Supervisor
 © CiA
 Communication is identical for all implementations of the CAN protocol.There are differences, however, in the extent to which the implementationtakes over message transmission from the microcontrollers. All CANcontrollers have a common structure consisting mainly of a CAN protocolcontroller, a hardware acceptance filter, message memory, and a CPUinterface. The CAN protocol controller is responsible for handling allmessages transferred via CAN bus lines. This includes tasks such assynchronization, error handling, arbitration, parallel/serial andserial/parallel conversions. There is no difference between the CANprotocol implementations, provided that they are based on the sameprotocol version.
 © CiA ◆ Am Weichselgarten 26 ◆ D-91058 Erlangen ◆ [email protected]
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CAN Controller ArchitectureCAN Controller Architecture
 HardwareAcceptance
 Filter
 Protocol Controller:data encapsulation,
 frame coding,error detectionerror signaling
 acknowledgementbit encoding
 synchronization
 TransmitMessage
 Buffer
 ReceiveMessage
 Buffer
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 Status and Control Lines
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 © CiA
 Besides the protocol controller each CAN controller provides a hardwareacceptance filter to unburden the microcontroller from filtering allmessages. In addition, the CAN controller implements message buffers forCAN data frames to be transmitted and for those which are received. Theacceptance filter and the message buffers as well as the CPU interface areimplementation-specific. These functions make the difference between theCAN implementations.
 © CiA ◆ Am Weichselgarten 26 ◆ D-91058 Erlangen ◆ [email protected]
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Serial Link I/O ArchitectureSerial Link I/O Architecture
 CANProtocol Controller
 Tx
 Rx
 Port Controllerwith Digital/Analog
 Input/OutputCapability
 OscillatorCalibrator
 © CiA
 So-called Serial Link I/O (SLIO) components are CAN controllers withoutprogramming capabilities. They are pre-configured CAN interfaces thatrequire a programmable CAN node to control this node.
 © CiA ◆ Am Weichselgarten 26 ◆ D-91058 Erlangen ◆ [email protected]
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Dual-CAN ArchitecturesDual-CAN Architectures
 CPUCPU CPU withBridge Software
 CPU withBridge Software
 CANController 1
 CANController 1
 CANController 2
 CANController 2
 CANController 2
 CANController 2
 CANController 1
 CANController 1
 Hard-ware
 Bridge
 Hard-ware
 Bridge
 © CiA
 Several CAN manufacturers have implemented two CAN modules on onemicrocontroller to support bridge gateway developments. There are severalways of transferring data between different CAN networks. Any realistic,i.e. efficient solution is located somewhere between the following twostrategies: transfer and filtering of objects is either done entirely by themicrocontroller, or is handled by additional logic. For such double CANcontrollers message storage capability is required not only for data framesreceived but also for those to be transmitted. Where both CAN modules usethe same object memory it is possible to receive a message on one networkand to transmit on the other without the interaction of the microcontroller.This automatic transmission feature is also possible for Remote Frames.Different identifiers on the source and the destination network are alsosupported. Some of these implementations provide totally flexibleallocation of the message mailboxes. Of course, it is possible to rundifferent baud rates on the networks.
 © CiA ◆ Am Weichselgarten 26 ◆ D-91058 Erlangen ◆ [email protected]
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Joint Message MemoryJoint Message Memory
 FIFO pFIFO p
 FIFO p-1FIFO p-1
 FIFO 2FIFO 2
 FIFO 1FIFO 1
 FIFO qFIFO q
 FIFO q-1FIFO q-1
 FIFO p+2FIFO p+2
 FIFO p+1FIFO p+1
 DataID
 DataID DataID
 DataID
 Network 1 Network 2
 with optionalacceptancefilter
 with optionalacceptancefilter
 new identifierassignment
 new identifierassignment
 © CiA
 CAN controllers with bridge functionality may have implemented aconfigurable data FIFO. The received CAN frames are filtered andstored in the FIFO, and may be transmitted to the other CAN networkwith a different identifier.
 When both networks are running different baudrates, the CAN bridgecontroller must implement to independent bus timing logic. To avoiddata corruption or loss of data a FIFO structure is a reliable solution.
 © CiA ◆ Am Weichselgarten 26 ◆ D-91058 Erlangen ◆ [email protected]
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CAN Protocol VersionsCAN Protocol Versions
 ¥ CAN Protocol Specification 2.0 A: CAN Controllercompliant with this standard handles only standardframes with 11-bit identifiers.
 ¥ CAN Protocol Specification 2.0 B passive: CANController compliant with this standard transmit onlystandard frames with 11-bit identifiers, but checksreceived standard frames as well as extendedframes with 29-bit identifiers (even the Acknowledgeis given).
 ¥ CAN Protocol Specification 2.0 B active: CANController compliant with this standard can receiveand transmit standard and extended frames.
 © CiA
 CAN (Controller Area Network), the serial bus system originally developedby Bosch has been standardized in ISO 11898. Different versions have beenspecified in the course of CAN’s history. The Bosch CAN specificationversion 1.1 are upwards compatible to version 1.2, which is now thecurrent Bosch CAN version 2.0 part A. All these versions describe theStandard CAN message format with 11-bit identifiers. In contrast to version1.1, CAN version 1.2 allows the use of low-cost ceramic resonators at a busspeed of up to 125 kbit/s. A quartz oscillator is required for the full busspeed range of the CAN protocol (1 Mbit/s). In an existing CAN networkoscillator accuracy is determined by the CAN node with the highestaccuracy requirement. Ceramic resonators can only be used if all the nodesin the network use the enhanced protocol.
 New CAN controller designs must be compliant in minimum with CAN 2.0B passive.
 © CiA ◆ Am Weichselgarten 26 ◆ D-91058 Erlangen ◆ [email protected]
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Classical Message BufferingClassical Message Buffering
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 © CiA
 CAN controllers with intermediate buffers (formerly called BasicCANchips) have the logic necessary to create and verify the bitstream accordingto the CAN protocol implemented as hardware. The simplest CANcontrollers with intermediate buffer have only two reception and onetransmission buffers.
 © CiA ◆ Am Weichselgarten 26 ◆ D-91058 Erlangen ◆ [email protected]
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Inner Priority InversionInner Priority Inversion
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 © CiA
 If only a single transmit buffer is used inner priority inversion may occur.Because of low priority a message stored in the buffer waits until the”traffic on the bus calms down”. During the waiting time this messagecould prevent a message of higher priority generated by the samemicrocontroller from being transmitted over the bus.
 © CiA ◆ Am Weichselgarten 26 ◆ D-91058 Erlangen ◆ [email protected]
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Three Transmit BuffersThree Transmit Buffers
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 2nd Transmit Buffer
 1st Transmit Buffer
 InternalArbiter
 InternalArbiter
 © CiA
 To overcome the inner priority inversion problem some of today's CANcontrollers with an intermediate buffer provide more than one transmitbuffer.
 © CiA ◆ Am Weichselgarten 26 ◆ D-91058 Erlangen ◆ [email protected]
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Overrun of MessagesOverrun of Messages
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 3rd message can not bestored if no buffer is empty
 © CiA
 Implementing only a few reception buffers may cause the loss of dataframes if the microcontroller is not fast enough to handle the interruptrequests produced by received messages.
 © CiA ◆ Am Weichselgarten 26 ◆ D-91058 Erlangen ◆ [email protected]
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Global Receive BufferGlobal Receive Buffer
 HardwareAcceptance Filter(s)
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 © CiA
 Receive Buffer(s)
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Receive FIFOReceive FIFO
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 Message 2 to Message n-1
 Receive FIFO
 © CiA
 Modern CAN controllers with intermediate message buffering capabilitiesuse deeper FIFO buffers, e.g. 64-byte. In the case of a data overruncondition, a CAN controller of this kind can optionally generate an overruninterrupt.
 © CiA ◆ Am Weichselgarten 26 ◆ D-91058 Erlangen ◆ [email protected]

Page 17
                        

Classical Message StoringClassical Message Storing
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 Dual-Ported RAM
 © CiA
 CAN controllers with object storage (formerly called FullCAN) functionlike CAN controllers with intermediate buffers, but also administer certainobjects. The interface to the following microcontroller corresponds to adual-ported RAM. Messages received are stored in the defined memoryarea, and only will be updated if a new message with the very sameidentifier is received.
 © CiA ◆ Am Weichselgarten 26 ◆ D-91058 Erlangen ◆ [email protected]
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Overwriting of DataOverwriting of Data
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 Data m Data m-1
 Dual-Ported RAM
 Data m overwrites thedata m-1 even it is nothandled
 © CiA
 No message will be lost, but a newer one may overwrite the previous data.This dual-ported memory is practically restricted to a limited number ofobjects. Implementations are available today for between 16 and 64 objectmemories.
 © CiA ◆ Am Weichselgarten 26 ◆ D-91058 Erlangen ◆ [email protected]

Page 19
                        

Outer Priority InversionOuter Priority Inversion
 © CiA
 time
 transmission requests
 Node A
 Node B
 > 2 tB
 high high
 low
 timebus high low
 Interframe space (IFM)
 high
 tB = bit-time
 The problem of outer priority inversion may occur in some CANimplementations. Let us assume that a CAN node wishes to transmit apackage of consecutive messages with high priority, which are stored indifferent message buffers. If the interframe space between these messageson the CAN network is longer than the minimum space defined by the CANstandard, a second node is able to start the transmission of a lower priormessage. The minimum interframe space is determined by the Intermissionfield, which consists of 3 recessive bits. A message, pending during thetransmission of another message, is started during the Bus Idle period, atthe earliest in the bit following the Intermission field. The exception is thata node with a waiting transmission message will interpret a dominant bit atthe third bit of Intermission as Start-of-Frame bit and starts transmissionwith the first identifier bit without first transmitting an SOF bit. Theinternal processing time of a CAN module has to be short enough to sendout consecutive messages with the minimum interframe space to avoid theouter priority inversion under all the scenarios mentioned.
 © CiA ◆ Am Weichselgarten 26 ◆ D-91058 Erlangen ◆ [email protected]
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Grouping of Message BuffersGrouping of Message Buffers
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 © CiA
 To optimize transfer of segmented data with the same or consecutiveidentifiers some CAN implementations support the grouping of messagebuffers.
 © CiA ◆ Am Weichselgarten 26 ◆ D-91058 Erlangen ◆ [email protected]
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Separate Transmit BuffersSeparate Transmit Buffers
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 Receive Memory
 © CiA
 For nodes requiring to transmit the complete range of objects, some CANimplementations provide a separate transmit buffer capability withoutloosing the benefits of the advanced acceptance filtering.
 © CiA ◆ Am Weichselgarten 26 ◆ D-91058 Erlangen ◆ [email protected]
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CPU InterfaceCPU Interface
 HardwareAcceptance
 Filter
 ProtocolController
 TransmitMessage
 Buffer
 ReceiveMessage
 Buffer
 Tx
 Rx
 Status and Control Lines
 CP
 U I
 nte
 rfac
 e
 Mic
 roco
 ntr
 oll
 er
 © CiA
 Most of the stand-alone CAN controllers support several modes to connectthe microcontroller. Integrated CAN controllers have only one optimizedCPU interface.
 © CiA ◆ Am Weichselgarten 26 ◆ D-91058 Erlangen ◆ [email protected]
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Simple Message StructureSimple Message Structure
 ID 10 ID 9 ID 8 ID 7 ID 6 ID 5 ID 4 ID 3ID 2 ID 1 ID 0 RTR DLC3 DLC2 DLC1 DLC0
 Data Byte 1Data Byte 2Data Byte 3Data Byte 4Data Byte 5Data Byte 6Data Byte 7
 © CiA
 Data Byte 8Data Byte 8
 The message buffer structure has to provide in minimum the databytes, the 11-bit identifier, and the data length code.
 © CiA ◆ Am Weichselgarten 26 ◆ D-91058 Erlangen ◆ [email protected]
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ID 25ID 25ID 24 ID 23 ID 22 ID 21 ID 20 ID 19 ID 18 IDEID 17 ID 16 ID 15 ID 14 ID 13 ID 12 ID 11 ID 10
 Data Byte 1Data Byte 2Data Byte 3Data Byte 4Data Byte 5Data Byte 6Data Byte 7
 Advanced Message StructureAdvanced Message Structure
 ID 9 ID 8 ID 7 ID 6 ID 5 ID 4 ID 3 ID 2ID 1 ID 0 SRR RTR DLC3 DLC2 DLC1 DLC0
 Control Bits ID 28 ID 27 ID 26
 Additional Informatione.g. Time-Stamp
 © CiA
 Data Byte 8
 Implementation-specific, the CAN controller may provide additionalinformation such control bits, further arbitration bits (29-bit identifiers),and time-stamps
 © CiA ◆ Am Weichselgarten 26 ◆ D-91058 Erlangen ◆ [email protected]
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Hardware Acceptance FilterHardware Acceptance Filter
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 Filter
 Protocol Controller:data encapsulation,
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 © CiA
 One of the most significant features of a CAN protocol controller is theacceptance filtering capability. All CAN implementations provide somehardware acceptance filters to relieve the microcontroller from the task offiltering those messages which are needed from those which are not ofinterest.
 © CiA ◆ Am Weichselgarten 26 ◆ D-91058 Erlangen ◆ [email protected]
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Simple Acceptance FilteringSimple Acceptance Filtering
 ID 9 ID 8 ID 7 ID 6 ID 5 ID 4 ID 3 ID 2ID 10 ID 0ID 1
 Receive Identifier
 AC 6 AC 5 AC 4 AC 3 AC 2 AC 2 AC 1AC 7
 Acceptance Mask (AC N {0, 1, donÔt care})
 © CiA
 A very simple hardware acceptance filter is a single 8-bit mask. Eachbit may be set to 0, 1 or donÕt care.
 © CiA ◆ Am Weichselgarten 26 ◆ D-91058 Erlangen ◆ [email protected]
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Multiple Acceptance FilterMultiple Acceptance Filter
 11- or 29-bit identifier11- or 29-bit identifier RTRRTR
 Receive Identifier
 Double Filter Mode (2 x 32) Octuple Filter Mode (8 x 8)Quadruple Filter Mode (4 x 16)
 8 Filter Masks
 © CiA
 Most of the modern implementations provide a multiple acceptancefiltering with programming capability, which allows a more flexiblefiltering strategy as the simple acceptance filtering.
 © CiA ◆ Am Weichselgarten 26 ◆ D-91058 Erlangen ◆ [email protected]
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Single-Message FilteringSingle-Message Filtering
 Receive Message 1Receive Message 2Receive Message 3Receive Message 4Receive Message 5Receive Message 6Receive Message 7Receive Message 8
 Receive Any or Some
 Mask 1Mask 2Mask 3Mask 4Mask 5Mask 6Mask 7Mask 8
 No or Global Mask
 © CiA
 The so-called FullCAN implementations allow a single-messagefiltering. Each of the receive message buffers is assigned to a specificidentifier. In many implementations one or two message buffers canbe used to receive all data frames (so-called BasicCAN option).
 © CiA ◆ Am Weichselgarten 26 ◆ D-91058 Erlangen ◆ [email protected]
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Remote Frame HandlingRemote Frame Handling
 ❏ CAN controller with receive buffer orreceive FIFOs answers Remote Framesonly under CPU control.
 ❏ CAN Controller with standard messagestoring answers Remote Frameautomatically without CPU control.
 ❏ CAN Controller with advanced messagestoring answers Remote Framesautomatically and optionally under CPUcontrol.
 © CiA
 Most of the so-called FullCAN implementations provide automatictransmission of remotely requested frames. This is not required in someapplications because there is no control if the data frame is still valid. Incases where the microcontroller is gone, the CAN controller could transmitinformation which is no longer valid. Some CAN chips can thereforedisable the automatic response to Remote frames and the CAN controllerwill indicate the reception of a Remote frame by an interrupt. Themicrocontroller then has to transmit the requested Data frame.
 © CiA ◆ Am Weichselgarten 26 ◆ D-91058 Erlangen ◆ [email protected]
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DLC > 8 in Transmit MessagesDLC > 8 in Transmit Messages
 The behavior of CAN Controllers regarding DLC greater than 8 intransmitted frames is different:
 ◆ Some CAN implementations ignore Òout of rangeÓDLC, and transmit 8 byte of data and the ãwrongÒDLC.
 ◆ Some CAN implementations ignore not allowedDLC, and transmit 8 byte of data and a DLC of 8.
 ◆ Some CAN implementations donÔt transmit anyframe, if they detect not allowed DLC.
 © CiA
 All these implementations are compliant with the ISO 11898-1 standard.The CAN protocol allows to use all DLCs without any restrictions, theDLCs 9 to 15 may be used for application-specific purposes.
 © CiA ◆ Am Weichselgarten 26 ◆ D-91058 Erlangen ◆ [email protected]
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Additional FunctionalityAdditional Functionality
 ❐ Readable Error Counters
 ❐ Programmable Warning Limits
 ❐ Interrupt Request Generation
 ❐ Arbitration Lost Capture
 ❐ Sleep Mode for Power Reduction
 ❐ Time-stamp Capability and Frame Counting
 © CiA
 Readable Error Counters. For diagnostic purposes some of the CANcontrollers provide readable Receive and Transmit Error Counters.
 Programmable Warning Limits. An Error Code Capture Register candistinguish between the different error types.
 Interrupt Request Generation. Besides the interrupt requests for reachingthe passive error state and the bus-off state, other interrupt requests areoptionally generated by reaching the warning limit, reception of a message,successfully transmitting a message etc.
 Arbitration Lost Capture. Using this feature in combination with the SingleShot option (is specified in the ISO 11898 frame scheduling option), thesystem designer can check the communication behavior.
 Sleep mode for Power Reduction. During sleep mode the clock is switchedoff, only the wake-up logic is still active.
 Time-stamp Capability and Frame Counting. This is especially useful inreal-time applications. Some CAN chips implement 16-bit frame counters.
 © CiA ◆ Am Weichselgarten 26 ◆ D-91058 Erlangen ◆ [email protected]
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Scalable Processor ArchitectureScalable Processor Architecture
 © CiAStandardized Connector
 ECU
 CAN Subsystem
 StandardVehicle
 ProcessorCPU Core
 AndPeripherals
 SVPI/O Scalable
 MemorySubsystem
 SPII2C
 OptionalSVP
 Functions
 CAN Transceivers
 SVP
 The Scalable Processor Architecture allows developing ECUs(electronic control units) suitable for different applications. They maybe scalable in communication, functionality, and performance. Theyshould provide several CAN interfaces for different purposes. Suchan Standard Vehicle Processor should be able to handle about15,000 interrupts per second, which is required when the SVP isconnected to one high-speed, two low-speed, and one multi-medianetworks.
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CAN License ContractsCAN License Contracts
 Performance of Bosch
 ¥ Delivery of the CAN Protocol specification together with comprehensive explanations¥ Delivery of a functional model (in C and optionally in VHDL)¥ Granting the right to use the CAN Know-how and the CAN Patents for manufacturing ICs (high-volume license), ASICs (low-volume license), or research purpose only (University license)
 Compensation of Licensee
 ¥ Lumpsum payment of 20 000 DM (low-volume), or 5 000 DM (Universities), or 2% (maximum of 0,20 DM) of the net sales (high-volume)¥ optional 20 000 DM (5 000 DM for Universities) for VHDL functional model¥ Back license for improvements on the CAN Specification (not for Universities)¥ Must of compatibility (not for Universities)¥ Use of basic designation ãCANÒ (not for Universities)
 © CiA
 Bosch holds several patents on the CAN protocol, most of them valid for afurther five to ten years. This means that it is not possible to implement theCAN protocol in hardware, firmware or software without a license fromBosch. Bosch provides licensees with the CAN functional model in C orVHDL and grants the right to use CAN know-how and CAN patents for themanufacture of integrated circuits or ASICs.
 Bosch holds the following patents relevant for the CAN protocol:
 DE 35 46 684 22.2.2005
 DE 35 46 662 22.2.2005
 DE 35 46 664 22.2.2005
 US 500 16 42 19.3.2008
 US 530 33 48 12.4.2011
 US 552 42 13 4.6.2013
 JP 198 92 53 17.2.2006
 JP 204 11 07 17.2.2006
 JP 254 55 08 17.2.2006
 FR 851 7780 2.12.2005
 © CiA ◆ Am Weichselgarten 26 ◆ D-91058 Erlangen ◆ [email protected]
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                                Micro SATA Disk Chip - eflash.apacerus.comeflash.apacerus.com/spec/SATA/Chip/uSDC-M_Plus_15nm.pdfMicro SATA Disk Chip ... The ECC engine in this device can detect and correct up to

                            

                                                    
                                MC33907_8, Power System Basis Chip with High Speed CAN 

                            

                                                    
                                P8xC591 Single-chip 8-bit microcontroller with CAN controller · Single-chip 8-bit microcontroller with CAN controller. ... •Accelerated (prescaler 1:1) instruction cycle time 

                            

                                                    
                                CDAUI-8 Chip-Chip

                            

                                                    
                                Useful Links I Liens utiles I Nützliche Links CAN ... · ni.com/can GND T0 T1 NC NC COM CAN_L NC NC NC CAN_H COM NI-XNET DV D Documentation Connector Plug (2-P or t Only) USB-850

                            

                                                    
                                ENIGMA · solenza micro daewoo kalos micro matiz micro nubira chip tacuma micro daihatsu sirion chip storia chip terios -2007 chip terios 2007-2008 chip terios 2008- chip yrv chip

                            

                                                    
                                PPARgamma in adipocyte differentiation - a ChIP-Seq case study · ChIP-Seq workflow To obtain a first overview of the data we recommend the use of the ChIP-Seq workflow which can

                            

                                                    
                                An Overview of Chip Level EMC Problems - IEEE · PDF fileAn Overview of Chip Level EMC Problems ... No direct DC grounding if the chip can use Back Bias or Forward ... With the CPU

                            

                                                    
                                Datasheet - Renesas Electronics...chip pull-up resistor •Different potential interface: Can connect to a 1.8/2.5 V device •On-chip key interrupt function •On-chip clock output/buzzer

                            

                                                    
                                BAKALÁŘSKÁ PRÁCE CAN.pdf · Zdeněk Kubík Autor práce: Martin Kalčík ... TJA 1050, CAN_H, CAN_L, diferenční napětí, rozdělené zakončení, řídící jednotka . Abstract

                            

                                                    
                                DNA Chip - Duke Universityreif/paper/Error-Restore/Error-Restore.pdf · DNA Chip DNA Hybridization DNA Chip Array Fig. 1. DNA Chips and DNA Chip Arra ys. Eac h DNA c hip can b e optically

                            

                                                    
                                Recent Texas Medicaid and CHIP Trends: What Can We Learn?

                            

                                                    
                                Handling Precautions for Chip Dot Matrix : LED DisplaysPage 2/3 2. Do not hit the LED chip mounted on the surface! (For chip LED) (1)LEDs (Light Emitting Diodes) can be easily damaged

                            

                                                    
                                1 Euro shopping cart chip...1€ shopping cart chip with handle In my proﬁle you can ﬁnd some other variations of this chip Gadgets > Other Gadgets shoppingcart coin chio Boogie

                            

                                                    
                                CHIP & PIN Migration · What is a Chip Card? Chip can handle stand alone or multiple applications (Credit, Debit, Loyalty, etc) Chip cards require a PIN Chip card carries all the
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                                Chip resistor networks - Rohm · Chip resistor networks MNR series Datasheet Features 1)Can be mounted even more densely than chip resistors. 2)Mounting cost can be reduced by less

                            

                                                    
                                Assisted Discovery of On-Chip Debug Interfaces Joe Grand ... · Introduction • On-chip debug interfaces are a well-known attack vector-Can provide chip-level control of a target

                            

                                                    
                                Dosssier informativo chip chip

                            

                                                    
                                Chip arrays and gene expression data. With the chip array technology, one can measure the expression of 10,000 (~all) genes at once. Can answer questions
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                                docs-emea.rs-online.com · HMI Comm Power Alarm Fallback PLC Comm NO NC 2T05334 ... TSX CAN C306 Rpp Test / Reset Z2 T1 T2 V+CAN_H S CAN_L V-POSSIBILE DANNO IRREVERSIBILE DEGLI INGRESSI

                            

                                                    
                                Formal Veriﬁcation of On-Chip Communication Fabricsfreekver/thesis.pdf · putations. A future on-chip infrastructure can integrate channels (the streets), wireless transmitters

                            

                                                    
                                Gene chip applications in environmental toxicology. · Gene chip applications in environmental toxicology. 1 1. ... subtraction libraries). ... -Gene chips can be used for biomarkers

                            

                                                    
                                Analysis of Protein DNA Interactions With the ChIP-Seq Kittools.thermofisher.com/content/sfs/brochures/cms_081785.pdf · ChIP (Figure 1). DNA derived from the ChIP procedure can range
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