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Zone 3 Classes Recommendations in MTCA.4 

> Class A1.x mainly for analog signal transmission over Zone 3 

> Class D1.x             for digital  signal transmission over Zone 3 

> Recommendation – no standardization to be open for future signal types 

 

> Requires - AMC FPGA module based, 

   - 2 ADF 30 pair (Mid-size) connectors 

   - Class A1.x and D1.x needs not to be compatible 

 

> Supports  - LVDS, LVCMOS, OC, CML, analog differential 

    - Digital signals (single-, diff.-ended, bi-directional) 

   - Analog signals 

   - High-speed links 

   - non-FPGA low-jitter clock signals 

   - non-FPGA signals with fixed direction 

   - ps-stable timing signals 
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Class A1.1 (Analog signal transmission) 

- ZONE 3 DESCRIPTION 

- ZONE 3 PIN ASSIGNMENT 

- ZONE 3 ELECTRICAL SPECIFICATION 

- ZONE 3 QUIESCENT SIGNAL CONDITIONS 

- ZONE 3 TERMINATION FOR UNUSED FUNCTIONS 

- ZONE 3 SEQUENCE OF SIGNAL OCCUPATION 

- REVISION CHANGES AND HISTORY  
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Existing Class compatible AMC and RTMs 

                  

 SIS8300 (Class A1.1, ADC, Struck) 

 SIS8300L     (Class A1.1, ADC, Struck) 

 SIS8325  (Class A1.1, ADC, Struck) 

 AMC520 (Class A1.1, ADC, Vadatech) 

 DAMC-DS800 (Class A1.1, ADC , DESY) 

 TAMC532   (Class A1.2, ADC, TEWS) 

 

 

 

 DAMC-TCK7         (Class D1.2, Signal processing, DESY) 

 DAMC-FMC20      (Class D1.0, FMC carrier, DESY) 

 DAMC-FMC25 (Class D1.1, FMC carrier, DESY) 

 DAMC2  (Class D1.0, FMC carrier, DESY) 

 IC-FEP-TCAa  (Class D1.2, FMC carrier, IC) 

 IFC_1410 (Class D1.2, FMC carrier, IO&OS)                    

                 

 DRTM-DWC10   (Class A1.1, Down-Converter, DESY) 

 DRTM-DWC8VM1   (Class A1.1, Down-Converter, DESY) 

 DRTM-DS8VM1  (Class A1.1, Direct-Sampling, DESY) 

 BPM   (Class A1.1, DESY) 

 SIS8900    (Class A1.1, Feed-through, Struck) 

 TAMC532-TM   (Class A1.2, Shaper, TEWS) 

 

 

 

 DRTM-AD84  (Class D1.0,1, ADC/DAC, DESY) 

 DRTM-VM2 (Class D1.1, Up-Converter, DESY) 

 DRTM-PZT4  (Class D1.0,1,2 HV-Board, DESY) 

 MPS   (Class D1.0, MPS- Board, DESY) 

 HV-PANDA (Class D1.1, CAEN) 

 uRTM_1411 (Class D1.2, FMC carrier, IO&OS)  

 

> Class A1.1 :          AMCs:                                 RTMs: 

> Class D1.x :          AMCs:                                 RTMs: 

. . . and more boards will be compatible . . . 
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Class A1.1 / Zone a b c d e f

J30 1 PWRA1 PWRB1 PS# SDA TCK TDO

2 PWRA2 PWRB2 MP SCL TDI TMS

Standard Gbit-Link 3 SFP-CLK+ SFP-CLK- SFP-RX+ SFP-RX- SFP-TX+ SFP-TX-

4 D3+ D3- D4+ D4- D5+ D5-

5 D6+ D6- D7+ D7- D8+ D8-

Digital fixed I/O 6 AMC_TCLK+ AMC_TCLK- OUT0+ OUT0- OUT1+ OUT1-

Shielding 7 gnd gnd gnd gnd gnd gnd

8 RTM_CLK4+ RTM_CLK4- RTM_CLK2+ RTM_CLK2- RTM_CLK5+ RTM_CLK5+

9 RTM_CLK0+ RTM_CLK0- RTM_CLK3+ RTM_CLK3- RTM_CLK1+ RTM_CLK1-

Shielding 10 gnd gnd gnd gnd gnd gnd

J31 1 CH9_PA+ CH9_PA- DAC0+ DAC0- CH9_TF+ CH9_TF-

2 CH8_TF+ CH8_TF- gnd gnd CH8_PA+ CH8_PA-

3 CH7_PA+ CH7_PA- DAC1+ DAC1- CH7_TF+ CH7_TF-

4 CH6_TF+ CH6_TF- gnd gnd CH6_PA+ CH6_PA-

5 CH5_PA+ CH5_PA- DAC2+ DAC2- CH5_TF+ CH5_TF-

6  CH4_TF+ CH4_TF- gnd gnd CH4_PA+ CH4_PA-

7 CH3_PA+ CH3_PA- DAC3+ DAC3- CH3_TF+ CH3_TF-

8 CH2_TF+ CH2_TF- gnd gnd CH2_PA+ CH2_PA-

9 CH1_PA+ CH1_PA- DAC4+ DAC4- CH1_TF+ CH1_TF-

10 CH0_TF+ CH0_TF- gnd gnd CH0_PA+ CH0_PA-

MTCA.4 management

Digital clock inputs

Analog signals

User-configuration

Class A1.1 (Analog signal transmission) 

> Zone 3 Pin Assignment (AMC side, Rev.A.3.): 

 MTCA.4 management 

 10 analog AC-coupled differential inputs 

 10 analog DC-coupled differential inputs 

   5 analog DC-coupled differential outputs 

 6 LVDS inputs for low-jitter clock signals 

 6 LVDS inputs / outputs 

 3 LDVS outputs 

 Dual high-speed link support 
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Differential AC-coupled,  ±350mV...±1V / I, 100Ω Differential AC-coupled,  ±350mV...±1V / I, 100Ω Differential AC-coupled,  ±350mV...±1V / I, 100Ω

Differential AC-coupled,  ±350mV...±1V / I, 100Ω Differential AC-coupled,  ±350mV...±1V / I, 100Ω Differential AC-coupled,  ±350mV...±1V / I, 100Ω

Class A1.1 (Analog signal transmission) 

> Low jitter clocks termination refinement  (AMC side, Rev.A.3.): TBD 

RTM AMC Zone 3 
> Termination and level adjustment 

     after AC-coupling at the „end“.  

e.g. on-chip termination ... 
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Class D1.0 / Zone a b c d e f

J30 1 PWRA1 PWRB1 PS# SDA TCK TDO

2 PWRA2 PWRB2 MP SCL TDI TMS

3 AMC_CLK1+ AMC_CLK1- RTM_CLK1+ RTM_CLK1- OUT2+ OUT2-

4 AMC_TCLK+ AMC_TCLK- OUT0+ OUT0- OUT1+ OUT1-

5 P30_IO+ / CC * P30_IO+ / CC * P30_IO+ P30_IO- P30_IO+ P30_IO-

6 P30_IO+ / CC * P30_IO+ / CC * P30_IO+ P30_IO- P30_IO+ P30_IO-

7 P30_IO+ P30_IO- P30_IO+ P30_IO- P30_IO+ / CC P30_IO+ / CC

8 P30_IO+ P30_IO- P30_IO+ P30_IO- P30_IO+ / CC P30_IO+ / CC

9 P30_IO+ / CC* P30_IO+ / CC* P30_IO+ P30_IO- P30_IO+ P30_IO-

10 P30_IO+ / CC* P30_IO+ / CC* P30_IO+ P30_IO- P30_IO+ P30_IO-

J31 1 P31_IO+ P31_IO- P31_IO+ P31_IO- P31_IO+ P31_IO-

2 P31_IO+ P31_IO- P31_IO+ P31_IO- P31_IO+ P31_IO-

3 P31_IO+ / CC P31_IO- / CC P31_IO+ P31_IO- P31_IO+ P31_IO-

4 P31_IO+ / CC P31_IO- / CC P31_IO+ P31_IO- P31_IO+ P31_IO-

5 P31_IO+ P31_IO- P31_IO+ P31_IO- P31_IO+ / CC P31_IO- / CC

6 P31_IO+ P31_IO- P31_IO+ P31_IO- P31_IO+ / CC P31_IO- / CC

7 P31_IO+ / CC* P31_IO- / CC* P31_IO+ P31_IO- P31_IO+ P31_IO-

8 P31_IO+ / CC* P31_IO- / CC* P31_IO+ P31_IO- P31_IO+ P31_IO-

9 P31_IO+ P31_IO- P31_IO+ P31_IO- P31_IO+ P31_IO-

10 P31_IO+ P31_IO- P31_IO+ P31_IO- P31_IO+ P31_IO-

Digital clocks fixed I/O

User -configuration

MTCA.4 management

User -configuration

Class D1.0 (Digital signal transmission) 

> Zone 3 Pin Assignment (AMC side, Rev.A.3.): 

 MTCA.4 management  (+) High compatibility, also to existing boards 

 48 LVDS inputs / outputs   

  ( - ) No High-speed link support 

  ( - ) No support of low-jitter clocks 

  ( - ) No support of non-FPGA output signals 

D1.0 Subclass :  
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Class D1.1 / Zone a b c d e f

J30 1 PWRA1 PWRB1 PS# SDA TCK TDO

2 PWRA2 PWRB2 MP SCL TDI TMS

3 AMC_CLK1+ AMC_CLK1- RTM_CLK1+ RTM_CLK1- OUT2+ OUT2-

4 AMC_TCLK+ AMC_TCLK- OUT0+ OUT0- OUT1+ OUT1-

5 P30_IO+ / CC * P30_IO+ / CC * P30_IO+ P30_IO- P30_IO+ P30_IO-

6 P30_IO+ / CC * P30_IO+ / CC * P30_IO+ P30_IO- P30_IO+ P30_IO-

7 P30_IO+ P30_IO- P30_IO+ P30_IO- P30_IO+ / CC P30_IO+ / CC

8 P30_IO+ P30_IO- P30_IO+ P30_IO- P30_IO+ / CC P30_IO+ / CC

9 P30_IO+ / CC* P30_IO+ / CC* P30_IO+ P30_IO- P30_IO+ P30_IO-

10 P30_IO+ / CC* P30_IO+ / CC* P30_IO+ P30_IO- P30_IO+ P30_IO-

J31 1 P31_IO+ P31_IO- P31_IO+ P31_IO- P31_IO+ P31_IO-

2 P31_IO+ P31_IO- P31_IO+ P31_IO- P31_IO+ P31_IO-

3 P31_IO+ / CC P31_IO- / CC P31_IO+ P31_IO- P31_IO+ P31_IO-

4 P31_IO+ / CC P31_IO- / CC P31_IO+ P31_IO- P31_IO+ P31_IO-

5 P31_IO+ P31_IO- P31_IO+ P31_IO- P31_IO+ / CC P31_IO- / CC

6 P31_IO+ P31_IO- P31_IO+ P31_IO- P31_IO+ / CC P31_IO- / CC

7 P31_IO+ / CC* P31_IO- / CC* P31_IO+ P31_IO- P31_IO+ P31_IO-

8 P31_IO+ / CC* P31_IO- / CC* P31_IO+ P31_IO- P31_IO+ P31_IO-

9 GTP0-1_CLK_IN+ GTP0-1_CLK_IN- GTP1_RX+ GTP1_RX- GTP1_TX+ GTP1_TX-

10 GTP0-1_CLK_OUT+ GTP0-1_CLK_OUT- GTP0_RX+ GTP0_RX- GTP0_TX+ GTP0_TX-

MTCA.4 management

Digital clocks fixed I/O

User -configuration

Standard Gbit-Links

User Configuaration

Class D1.1 (Digital signal transmission) 

> Zone 3 Pin Assignment (AMC side, Rev.A.3.): 

 MTCA.4 management  (  ) Moderate compatibility 

 42 LVDS inputs / outputs   

   2 High-speed links  (+) High-speed link support 

   2 LVDS signals for low-jitter clocks (+) Support of low-jitter clocks 

   4 LVDS outputs   (+) Support of non-FPGA output signals 

D1.1 Subclass :  
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Class D1.2 / Zone a b c d e f

J30 1 PWRA1 PWRB1 PS# SDA TCK TDO

2 PWRA2 PWRB2 MP SCL TDI TMS

3 AMC_CLK1+ AMC_CLK1- RTM_CLK1+ RTM_CLK1- OUT2+ OUT2-

4 AMC_TCLK+ AMC_TCLK- OUT0+ OUT0- OUT1+ OUT1-

5 P30_IO+ / CC * P30_IO+ / CC * P30_IO+ P30_IO- P30_IO+ P30_IO-

6 P30_IO+ / CC * P30_IO+ / CC * P30_IO+ P30_IO- P30_IO+ P30_IO-

7 P30_IO+ P30_IO- P30_IO+ P30_IO- P30_IO+ / CC P30_IO+ / CC

8 P30_IO+ P30_IO- P30_IO+ P30_IO- P30_IO+ / CC P30_IO+ / CC

9 P30_IO+ / CC* P30_IO+ / CC* P30_IO+ P30_IO- P30_IO+ P30_IO-

10 P30_IO+ / CC* P30_IO+ / CC* P30_IO+ P30_IO- P30_IO+ P30_IO-

J31 1 P31_IO+ P31_IO- P31_IO+ P31_IO- P31_IO+ P31_IO-

2 P31_IO+ P31_IO- P31_IO+ P31_IO- P31_IO+ P31_IO-

3 P31_IO+ / CC P31_IO- / CC P31_IO+ P31_IO- P31_IO+ P31_IO-

4 P31_IO+ / CC P31_IO- / CC P31_IO+ P31_IO- P31_IO+ P31_IO-

5 P31_IO+ P31_IO- P31_IO+ P31_IO- P31_IO+ / CC P31_IO- / CC

6 P31_IO+ P31_IO- P31_IO+ P31_IO- P31_IO+ / CC P31_IO- / CC

7 P31_IO+ / CC* P31_IO- / CC* GTP3_RX+ GTP3_RX- GTP3_TX+ GTP3_TX-

8 P31_IO+ / CC* P31_IO- / CC* GTP2_RX+ GTP2_RX- GTP2_TX+ GTP2_TX-

9 GTP0-3_CLK_IN+ GTP0-3_CLK_IN- GTP1_RX+ GTP1_RX- GTP1_TX+ GTP1_TX-

10 GTP0-3_CLK_OUT+ GTP0-3_CLK_OUT- GTP0_RX+ GTP0_RX- GTP0_TX+ GTP0_TX-

User -configuration

Standard Gbit-Links

User Configuaration

MTCA.4 management

Digital clocks fixed I/O

Class D1.2 (Digital signal transmission) 

> Zone 3 Pin Assignment (AMC side, Rev.A.3.): 

D1.2 Subclass :   MTCA.4 management  (  ) Moderate compatibility 

 38 LVDS inputs / outputs   

   4 High-speed links  (+) High-speed link support 

   2 LVDS signals for low-jitter clocks (+) Support of low-jitter clocks 

   4 LVDS outputs   (+) Support of non-FPGA output signals 
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Class D1.3 / Zone a b c d e f

J30 1 PWRA1 PWRB1 PS# SDA TCK TDO

2 PWRA2 PWRB2 MP SCL TDI TMS

3 AMC_CLK1+ AMC_CLK1- RTM_CLK1+ RTM_CLK1- OUT2+ OUT2-

4 AMC_TCLK+ AMC_TCLK- OUT0+ OUT0- OUT1+ OUT1-

5 P30_IO+ / CC * P30_IO+ / CC * P30_IO+ P30_IO- P30_IO+ P30_IO-

6 P30_IO+ / CC * P30_IO+ / CC * P30_IO+ P30_IO- P30_IO+ P30_IO-

7 P30_IO+ P30_IO- P30_IO+ P30_IO- P30_IO+ / CC P30_IO+ / CC

8 P30_IO+ P30_IO- P30_IO+ P30_IO- P30_IO+ / CC P30_IO+ / CC

9 P30_IO+ / CC* P30_IO+ / CC* P30_IO+ P30_IO- P30_IO+ P30_IO-

10 P30_IO+ / CC* P30_IO+ / CC* P30_IO+ P30_IO- P30_IO+ P30_IO-

J31 1 P31_IO+ P31_IO- P31_IO+ P31_IO- P31_IO+ P31_IO-

2 P31_IO+ P31_IO- P31_IO+ P31_IO- P31_IO+ P31_IO-

3 P31_IO+ / CC P31_IO- / CC GTP7_RX+ GTP7_RX- GTP7_TX+ GTP7_TX-

4 P31_IO+ / CC P31_IO- / CC GTP6_RX+ GTP6_RX- GTP6_TX+ GTP6_TX-

5 GTP4-7_CLK_IN+ GTP4-7_CLK_IN- GTP5_RX+ GTP5_RX- GTP5_TX+ GTP5_TX-

6 GTP4-7_CLK_OUT+ GTP4-7_CLK_OUT- GTP4_RX+ GTP4_RX- GTP4_TX+ GTP4_TX-

7 P31_IO+ / CC* P31_IO- / CC* GTP3_RX+ GTP3_RX- GTP3_TX+ GTP3_TX-

8 P31_IO+ / CC* P31_IO- / CC* GTP2_RX+ GTP2_RX- GTP2_TX+ GTP2_TX-

9 GTP0-3_CLK_IN+ GTP0-3_CLK_IN- GTP1_RX+ GTP1_RX- GTP1_TX+ GTP1_TX-

10 GTP0-3_CLK_OUT+ GTP0-3_CLK_OUT- GTP0_RX+ GTP0_RX- GTP0_TX+ GTP0_TX-

Standard Gbit-Links

User Configuaration

MTCA.4 management

Digital clocks fixed I/O

User -configuration

Class D1.3 (Digital signal transmission) 

> Zone 3 Pin Assignment (AMC side, Rev.A.3.): 

D1.3 Subclass :   MTCA.4 management  (  ) Moderate compatibility 

 28 LVDS inputs / outputs   

   8 High-speed links  (+) High-speed link support 

   2 LVDS signals for low-jitter clocks (+) Support of low-jitter clocks 

   4 LVDS outputs   (+) Support of non-FPGA output signals 
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Class D1.4 / Zone a b c d e f

J30 1 PWRA1 PWRB1 PS# SDA TCK TDO

2 PWRA2 PWRB2 MP SCL TDI TMS

3 AMC_CLK1+ AMC_CLK1- RTM_CLK1+ RTM_CLK1- OUT2+ OUT2-

4 AMC_TCLK+ AMC_TCLK- OUT0+ OUT0- OUT1+ OUT1-

5 P30_IO+ / CC * P30_IO+ / CC * GTP15_RX+ GTP15_RX- GTP15_TX+ GTP15_TX-

6 P30_IO+ / CC * P30_IO+ / CC * GTP14_RX+ GTP14_RX- GTP14_TX+ GTP14_TX-

7 GTP12-15_CLK_IN+ GTP12-15_CLK_IN- GTP13_RX+ GTP13_RX- GTP13_TX+ GTP13_TX-

8 GTP12-15_CLK_OUT+ GTP12-15_CLK_OUT- GTP12_RX+ GTP12_RX- GTP12_TX+ GTP12_TX-

9 P30_IO+ / CC* P30_IO+ / CC* GTP11_RX+ GTP11_RX- GTP11_TX+ GTP11_TX-

10 P30_IO+ / CC* P30_IO+ / CC* GTP10_RX+ GTP10_RX- GTP10_TX+ GTP10_TX-

J31 1 GTP8-11_CLK_IN+ GTP8-11_CLK_IN- GTP9_RX+ GTP9_RX- GTP9_TX+ GTP9_TX-

2 GTP8-11_CLK_OUT+ GTP8-11_CLK_OUT- GTP8_RX+ GTP8_RX- GTP8_TX+ GTP8_TX-

3 P31_IO+ / CC P31_IO- / CC GTP7_RX+ GTP7_RX- GTP7_TX+ GTP7_TX-

4 P31_IO+ / CC P31_IO- / CC GTP6_RX+ GTP6_RX- GTP6_TX+ GTP6_TX-

5 GTP4-7_CLK_IN+ GTP4-7_CLK_IN- GTP5_RX+ GTP5_RX- GTP5_TX+ GTP5_TX-

6 GTP4-7_CLK_OUT+ GTP4-7_CLK_OUT- GTP4_RX+ GTP4_RX- GTP4_TX+ GTP4_TX-

7 P31_IO+ / CC* P31_IO- / CC* GTP3_RX+ GTP3_RX- GTP3_TX+ GTP3_TX-

8 P31_IO+ / CC* P31_IO- / CC* GTP2_RX+ GTP2_RX- GTP2_TX+ GTP2_TX-

9 GTP0-3_CLK_IN+ GTP0-3_CLK_IN- GTP1_RX+ GTP1_RX- GTP1_TX+ GTP1_TX-

10 GTP0-3_CLK_OUT+ GTP0-3_CLK_OUT- GTP0_RX+ GTP0_RX- GTP0_TX+ GTP0_TX-

Standard Gbit-Links

Standard Gbit-Links

MTCA.4 management

Digital clocks fixed I/O

Class D1.4 (Digital signal transmission) 

> Zone 3 Pin Assignment (AMC side, Rev.A.3.): 

D1.4 Subclass :   MTCA.4 management  (  ) Moderate compatibility 

 16 LVDS inputs / outputs   

 16 High-speed links  (+) High-speed link support 

   2 LVDS signals for low-jitter clocks (+) Support of low-jitter clocks 

   4 LVDS outputs   (+) Support of non-FPGA output signals 
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High-Speed Links over Zone 3: Tx, Rx AC-coupling 

> Are we prepared for the next generation of high speed links over Zone 3 ? 

> AMC.1: PCIe, Gen 2, 1.25Gbps, 2.5Gbps, 5Gbps   

        

> Rx AC-coupling -> Rx input protection   

        

AMC/ATCA AC-coupling Remark 

Receiver (Rx) 

Transmitter (Tx) 

PCIe Tx AMC.0 

Tx (and Rx) AMC.1  (Rev. 2.0), Gen 2, C=[76nF, 265nF] 

Tx (and Rx) AMC.2  (Rev. 2.0), Gen 3, C=[176nF, 265nF] 

GbE Rx 

10GBase-BX4 Rx 

Serial Rapid IO Rx (and Tx) (Rx and Tx coupling allowed ? 

see Part 6, section 8.5.13:  

" … Receivers and transmitters shall support AC coupling…") 

Infiniband Rx 

Fibre Channel Rx  or 1:1 transformer on Rx 

Compact PCI 

Serial Rapid IO Rx or 1:1 transformer on Rx 
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MTCA.4 : Electrical Protection during RTM Insertion 

> Quiesce actions : RTM insertion process : 

40mA 50mA 200mA 

RTM (Power OFF) 

Complete different  board 

with no Rx AC-coupling 

AMC (Power ON ) 

No Tx AC-coupling 

Only shortterm 

ESD protection Tx Rx 

                      Virtex-6 

Maximum input current 

GPIO (ON/OFF) <10mA! 

> Class A1.1, Class D1.2        GTP Tx AC-coupling over Zone 3 is a must. 
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Class D1.x (Digital signal transmission) 

> Should we make 0201 placeholders for Rx AC-coupling ? 

(Tx        ) :  (-)  Cable distortions were feed into the receiver system, 

                                but Zone 3 is sufficient shielded for digital signals. 

 

 

 

(Tx + Rx) :  (?) Floating lines (ESD), but no floating inputs 

     (+) Always AC-coupling between Boards 

     (-)  High-speed signal degradation from package 

                     

    PCIe Gen 3, Ctot=[176nF, 265nF ]=CTx _ CRx  ->  CTx =220nF, 0201 pack. 

            CRx =1uF,     0402 pack. (AMC.2, R.2) 

 

 

 

 

 
> Xilinx References:  

V7-> UG483, V6-> UG373, V5-> UG196, V4-> UG076   

Capacitor value selection: Tradeoff 

1. Capacitor lower cutoff for the coding scheme  

2. Capacitor edges for the rate degradation 

HFSS Eval-Board 

-  Gen. 2,  Rx, ok  

-  Gen. 3   Tx  0201, 220nF 

    (TCK7)  Rx 0201, 0Ohm 

                  with no GND cutout 

-  Gen. 4 ? Rx seems a limitation  

->  High-Speed Signal Integrity 

     BoF Group DM + SIMULATION  
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> Backward compatible to Class A1.1 ?          

 

 

 

 

 

 

Class A1.2 (Analog signal transmission – 32 ADCs - Draft) 

- 10 DC-Channels 

- 5 DACs 

- Low-jitter clocks 

- IOs 

 

a b c d e f

1 PWRA1 PWRB1 PS# SDA TCK TDO

2 PWRA2 PWRB2 MP SCL TDI TMS

3 SFP-CLK+ SFP-CLK- SFP-RX+ SFP-RX- SFP-TX+ SFP-TX-

4 AMC_TCLK+ AMC_TCLK- OUT0+ OUT0- OUT1+ OUT1-

5 CH15+ CH15- RTM_CLK4+ RTM_CLK4- CH31+ CH31-

6 CH30+ CH30- RTM_CLK0+ RTM_CLK0- CH14+ CH14-

7 CH13+ CH13- D3+ D3- CH29+ CH29-

8 CH28+ CH28- D4+ D4- CH12+ CH12-

9 CH11+ CH11- D5+ D5- CH27+ CH27-

10 CH26+ CH26- D6+ D6- CH10+ CH10-

1 CH9+ CH9- D7+ D7- CH25+ CH25-

2 CH24+ CH24- D8+ D8- CH8+ CH8-

3 CH7+ CH7- DAC0+ DAC0- CH23+ CH23-

4 CH22+ CH22- DAC4+ DAC4- CH6+ CH6-

5 CH5+ CH5- DAC1+ DAC1- CH21+ CH21-

6 CH20+ CH20- DAC5+ DAC5- CH4+ CH4-

7 CH3+ CH3- DAC2+ DAC2- CH19+ CH19-

8 CH18+ CH18- DAC6+ DAC6- CH2+ CH2-

9 CH1+ CH1- DAC3+ DAC3- CH17+ CH17-

10 CH16+ CH16- DAC7+ DAC7- CH0+ CH0-

Yes 

 

 

 

 

 
No 

 

 

 

 

 

a b c d e f

J30 1 PWRA1 PWRB1 PS# SDA TCK TDO

2 PWRA2 PWRB2 MP SCL TDI TMS

3 SFP-CLK+ SFP-CLK- SFP-RX+ SFP-RX- SFP-TX+ SFP-TX-

4 D3+ D3- D4+ D4- D5+ D5-

5 D6+ D6- D7+ D7- D8+ D8-

6 AMC_TCLK+ AMC_TCLK- OUT0+ OUT0- OUT1+ OUT1-

7 gnd gnd gnd gnd gnd gnd

8 RTM_CLK4+ RTM_CLK4- CH26+ CH26- CH25+ CH25-

9 RTM_CLK0+ RTM_CLK0- CH28+ CH28- CH27+ CH27-

10 CH31+ CH31- CH30+ CH30- CH29+ CH29-

J31 1 CH9+ CH9- DAC0+ DAC0- CH19+ CH19-

2 CH18+ CH18- CH24+ CH24- CH8+ CH8-

3 CH7+ CH7- DAC1+ DAC1- CH17+ CH17-

4 CH16+ CH16- CH23+ CH23- CH6+ CH6-

5 CH5+ CH5- DAC2+ DAC2- CH15+ CH15-

6 CH14+ CH14- CH22+ CH22- CH4+ CH4-

7 CH3+ CH3- DAC3+ DAC3- CH13+ CH13-

8 CH12+ CH12- CH21+ CH21- CH2+ CH2-

9 CH1+ CH1- DAC4+ DAC4- CH11+ CH11-

10 CH10+ CH10- CH20+ CH20- CH0+ CH0-
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Wishlist . . .  

- MCH class 

- Timer, CPU, eRTM classes 

-High speed link BoF group 

- Zone 3 connector with 

  improved RF shielding  

Thanks for 

your attention! 

Convener BoF Group1 

Dr. Frank Ludwig 

frank.ludwig@desy.de  
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Class A1.1 / Zone a b c d e f

J30 1 PWRA1 PWRB1 PS# SDA TCK TDO

2 PWRA2 PWRB2 MP SCL TDI TMS

Standard Gbit-Link 3 LVDS - I LVDS - I CML - I CML - I CML - O CML - O

4 LVDS / LVCMOS / OC - I/O LVDS / LVCMOS / OC - I/O LVDS / LVCMOS / OC - I/O LVDS / LVCMOS / OC - I/O LVDS / LVCMOS / OC - I/O LVDS / LVCMOS / OC - I/O

5 LVDS / LVCMOS / OC - I/O LVDS / LVCMOS / OC - I/O LVDS / LVCMOS / OC - I/O LVDS / LVCMOS / OC - I/O LVDS / LVCMOS / OC - I/O LVDS / LVCMOS / OC - I/O

Digital fixed I/O 6 LDVS - O LDVS - O LDVS - O LDVS - O LDVS - O LDVS - O

Shielding 7 gnd gnd gnd gnd gnd gnd

8

9

Shielding 10 gnd gnd gnd gnd gnd gnd

J31 1

2 gnd gnd

3

4 gnd gnd

5

6 gnd gnd

7

8 gnd gnd

9

10 gnd gnd

Digital clock inputs

Analog signals

MTCA.4 management

User-configuration

Differential 0 - ±1V / I, 100Ω

Differential 0 - ±1V / I, 100Ω

Differential 0 - ±1V / I, 100Ω

Differential 0 - ±1V / I, 100Ω

Differential 0 - ±1V / I, 100Ω

Differential 0 - ±1V / I, 100Ω

Differential 0 - ±1V / I, 100Ω

Differential 0 - ±1V / I, 100Ω

Differential 0 - ±1V / I, 100Ω

Differential 0 - ±1V / I, 100Ω

Differential 0 - ±1V / I, 100Ω

Differential 0 - ±1V / I, 100Ω

Differential 0 - ±1V / I, 100Ω

Differential 0 - ±1V / I, 100Ω

Differential 0 - ±1V / I, 100Ω

Differential 0 - ±1V / I, 100Ω

Differential 0 - ±1V / I, 100Ω

Differential 0 - ±1V / I, 100Ω

Differential 0 - ±1V / I, 100Ω

Differential 0 - ±20mA / 0 - ±1V / O, 100Ω

Differential 0 - ±20mA / 0 - ±1V / O, 100Ω

Differential 0 - ±20mA / 0 - ±1V / O, 100Ω

Differential 0 - ±20mA / 0 - ±1V / O, 100Ω

Differential 0 - ±20mA / 0 - ±1V / O, 100Ω

Differential AC-coupled,  ±350mV...±1V / I, 100Ω Differential AC-coupled,  ±350mV...±1V / I, 100Ω Differential AC-coupled,  ±350mV...±1V / I, 100Ω

Differential AC-coupled,  ±350mV...±1V / I, 100Ω Differential AC-coupled,  ±350mV...±1V / I, 100Ω Differential AC-coupled,  ±350mV...±1V / I, 100Ω

Differential 0 - ±1V / I, 100Ω

Class A1.1 (Analog signal transmission) 

> Zone 3 Electrical Specification (AMC side, Rev.A.3.): 

  Logic levels  : LVDS, LVCMOS, OC, CML 

  Signal direction  : „I“=input (RTM to AMC) „O“=output (AMC to RTM) 

  Any level clock input          : AC-coupled and termination on AMC side (Rev. A.2 -> Rev. A.3) 

  Fixed output direction     : DACx outputs, AMC_TCLK, OUT1, OUT2, SFP    
Quiescent Condition 
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Class A1.1 / Zone a b c d e f

J30 1

2

Standard Gbit-Link 3 Idle state, RTM AC-coupled Idle state, RTM AC-coupled Idle state, AMC AC-coupled Idle state, AMC AC-coupled

4 Disabling via FPGA Disabling via FPGA Disabling via FPGA Disabling via FPGA Disabling via FPGA Disabling via FPGA

5 Disabling via FPGA Disabling via FPGA Disabling via FPGA Disabling via FPGA Disabling via FPGA Disabling via FPGA

Digital fixed I/O 6 Disabling via Buffer Disabling via Buffer Disabling via Buffer Disabling via Buffer Disabling via Buffer Disabling via Buffer

Shielding 7

8

9

Shielding 10

J31 1 DAC quiescent condition DAC quiescent condition

2

3 DAC quiescent condition DAC quiescent condition

4

5 DAC quiescent condition DAC quiescent condition

6

7 DAC quiescent condition DAC quiescent condition

8

9 DAC quiescent condition DAC quiescent condition

10

MTCA.4 management

User-configuration

Digital clock inputs

Analog signals

Class A1.1 (Analog signal transmission) 

> Zone 3 Quiescent condition (AMC side, Rev.A.3.): 

 Idle-state, AC-coupled : Idle-stated by FPGA, AC-coupled transmitters on AMC and RTM  

 Disabling via FPGA : Tri-stated initiated by MMC 

 Disabling via buffer : Disabling via buffer controlled by MMC (-> MMC V1.0) 

 DACx quiesence  : Outputs to zero current or power down mode 


