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Reconfiguration Modes Explained
Offset Cancellation for Receiver Channels: Always enabled for dynamic 
reconfiguration to counter the offset variations due to process, voltage, and 
temperature. The receiver buffer and receiver clock data recovery (CDR) require offset 
cancellation. Offset cancellation is automatically executed once every time the device 
is powered on. The control logic for offset cancellation is integrated into the dynamic 
reconfiguration controller. You must connect the ALTGX_RECONFIG instance to the 
ALTGX instances with receiver channels in your design.

Analog control: Use this mode to modify pre-emphasis, equalization, DC gain, and 
voltage output differential (VOD) settings.

Data rate division in TX: Use this mode to modify the data rate of the transmitter 
channel in multiples of 1, 2, and 4 by modifying the TX local divider block. Refer to 
the Arria II GX Transceiver Clocking chapter in volume 2 of the Arria II GX Device 
Handbook. This mode is available only for the transmit side with non-bonded 
configuration, and not for the receive side.

Channel and TX PLL select/reconfig is further divided into four reconfiguration 
modes:

CMU PLL reconfiguration: Use this mode to reconfigure the CMU PLL without 
affecting the remaining blocks of the transceiver channel. When you reconfigure 
the CMU PLL of a transceiver block to run at a different data rate, all the 
transceiver channels listening to this CMU PLL also get reconfigured to the new 
data rate. Channel settings are not affected.

Channel and CMU PLL reconfiguration: Use this mode to reconfigure a 
transceiver channel to a different functional mode and data rate by reconfiguring 
the channels and the CMU PLL.

Channel reconfiguration with TX PLL select: Use this mode to reconfigure the 
protocol of a transceiver channel by switching between the two TX CMU PLLs. 
The Memory Initialization File (.mif) contains the protocol setting and the TX PLL 
mux selection. Both CMU PLLs in a transceiver block are programmed through 
device programming, and they are not reconfigured in this mode.

Central control unit reconfiguration: Use this mode to reconfigure the central 
control unit (CCU) of the transceiver to switch between bonded PCS 
configurations with the same data width such as Basic ×4/×8, XAUI, or PCI 
Express (PIPE) ×4/×8.

The following modes are unsupported:

■ Enable/disable PRBS or BIST

■ Switch between a receiver-only channel and a transmitter-only channel

■ Switch between a bonded ×4 mode and a bonded ×8 mode

The following section describes the implementation details of each mode.
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Setup Guide
Setup consists of the following stages:

■ Stage I: Create ALTGX_RECONFIG

■ Stage II: Enable Dynamic Reconfiguration in the ALTGXB Megafunction

■ Stage III: Connect the ALTGX_RECONFIG Instance with the ALTGX Instance

■ Stage IV: Connect the Clock Ports of the ALTGX and the ALTGX_RECONFIG 
Instances

■ Stage V: Generate a .mif for Channel and TX PLL select/reconfig

■ Stage VI: Create a 1-Port RAM for Channel and TX PLL select/reconfig

Figure 1 shows the design flow for each reconfiguration mode.
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The ALTGX instance represents the transceiver instance generated by the ALTGX 
MegaWizardTM Plug-In Manager. This term is used when the various inputs, outputs, 
and connections to the transceiver channels are explained.

The ALTGX_RECONFIG instance represents the dynamic reconfiguration controller 
instance generated by the ALTGX_RECONFIG MegaWizard Plug-In Manager. The 
instance is created with FPGA resources. 

The .mif stores the settings of each ALTGX instance and is read by user logic to the 
ALTGX_RECONFIG instance to reconfigure the ALTGX instance.

Figure 1. Design Flows
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Stage I: Create ALTGX_RECONFIG
To create the ALTGX_RECONFIG instance, perform the following steps:

1. Open the MegaWizard Plug-In Manager.

2. Select ALTGX_RECONFIG.

3. Click Next.

Figure 2 shows page 2a of the MegaWizard Plug-In Manager with these steps 
highlighted.

Figure 2. MegaWizard Plug-In Manager [page 2a]
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4. Choose the number of channels to be controlled by the reconfiguration controller.

5. Select the reconfiguration modes for your design.

6. Click Next.

Figure 3 shows page 3 of the MegaWizard Plug-In Manager with these steps 
highlighted.

The MegaWizard Plug-In Manager guides you through the entire setup process. You 
can also refer to the corresponding sections to set up each mode.

Figure 3. MegaWizard Plug-In Manager [page 3 of 7]
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Stage II: Enable Dynamic Reconfiguration in the ALTGXB Megafunction
To enable dynamic reconfiguration in the ALTGXB megafunction, perform the 
following steps:

1. Click the Parameter Settings tab.

2. Complete the settings for the design implementation. If you use both CMU PLLs 
in an ALTGX instance, this tab is the Main PLL setting. For Channel and TX PLL 
select/reconfig, the .mif generated after compilation stores the settings on this tab.

3. Click Next to reconfigure the remaining settings on the Parameter Settings tab. 

Figure 4 shows page 3 of the MegaWizard Plug-In Manager with these steps 
highlighted.

Figure 4. MegaWizard Plug-In Manager [page 3 of 16]
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4. Click the Reconfiguration Settings tab after you complete all settings on the 
Parameter Settings tab.

5. Check Analog controls if you plan to reconfigure PMA analog settings.

6. Check Enable Channel and Transmitter PLL reconfiguration if you plan to use 
Data Rate Division in TX and Channel and TX PLL select/reconfig.

7. Check Channel Interface if you plan to reconfigure FPGA fabric-transceiver 
interface signals.

8. Check Use alternate CMU Transmitter PLL if you plan to reconfigure the data 
rate/protocol of the transceiver channels by switching to another CMU PLL 
within the same transceiver block. This creates the Alt PLL tab for you to complete 
the settings for this CMU PLL and the new protocol. Refer to “Main PLL and 
Alternate PLL” on page 44 for more information.

9. Complete the remaining settings and Click Next. 

Figure 5 shows page 9 of the MegaWizard Plug-In Manager with these steps 
highlighted.

Figure 5. MegaWizard Plug-In Manager [page 9 of 16]
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