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9. Reset Control &
Power Down
Introduction Stratix® GX transceivers offer multiple reset signals to control separate 
ports of the transceiver channels and transceiver blocks, as shown in 
Figure 9–1. The Quartus® II software sets each unused channel to a 
power-down mode to reduce power consumption.

Figure 9–1. Reset Control Diagram

Power On Reset 
(POR)

At power on, the Stratix GX transceiver uses built-in circuits that handle 
the reset of the digital and analog circuits. After power on reset (POR), the 
Stratix GX block is guaranteed to be in a known state.

USER Reset & 
Enable Signals

Each transceiver block and channel in the Stratix GX transceiver block has 
individual reset signals to reset the digital and analog portions of the 
channel. The txdigitalreset, rxdigitalreset, and 
rxanalogreset signals affect the channels individually. The 
pll_areset and pllenable signals affect the entire transceiver block.

The pll_areset signal is a power-down signal and powers down the 
entire transceiver block. The analog circuitry is powered down when the 
pll_areset signal goes high. Although there is no specific requirement 
on the duration of the pll_areset signal, Altera® lab experiments have 
shown that 1 ms is a safe value. If you use the pll_areset signal to 
power down the analog circuitry, Altera recommends that you use the 
pll_locked and rx_freqlocked signals from the transceiver block to 
implement your reset logic.
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USER Reset & Enable Signals
The rxanalogreset signal is a power-down signal and only powers 
down the receiver. The analog circuitry is powered down when the 
rxanalogreset signal goes high. Although there is no specific 
requirement on the duration of the rxanalogreset signal, Altera lab 
experiments have shown that 1 ms is a safe value. If you use the 
rxanalogreset signal to power down the analog circuitry, Altera 
recommends that you use the rx_freqlocked signal from the receiver 
block to implement your reset logic.

The rxdigitalreset signal resets the digital logic in the receiver 
section of the transceiver block. This signal is synchronized within the 
transceiver block. The minimum duration required on the 
rxdigitalreset signal is four parallel clock cycles.

The txdigitalreset signal resets the digital logic in the transmitter 
section of the transceiver block. This signal is synchronized within the 
transceiver block. The minimum duration required on the 
txdigitalreset signal is four parallel clock cycles.

f If you use REFCLKB pins in your design, refer to the REFCLKB Pin 
Constraints chapter of the Stratix GX Device Handbook, Volume 2 for 
analog reset (pll_areset, rxanalogreset, pll_enable) refclkb 
usage constraints.

You do not have to use all of the reset and enable signals. If the reset and 
power-down signals are not used, they default to their inactive levels.

Under normal operating conditions, you do not have to power down the 
transmitter PLL. The PLLs should only be powered down as the last 
option because there is a significant delay to recover from a power down 
state and return to normal operation.

If the read and write pointers in the phase compensation FIFO buffers 
point to the same location, the buffer outputs incorrect data. This can 
occur during system initialization. If this occurs, use the digital reset 
signals (rxdigitalreset and txdigitalreset) to reset the digital 
logic of that channel.

Table 9–1 shows the reset and enable signals that are required for the 
transceiver blocks.
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Reset Control & Power Down
In 16-bit or 20-bit mode, asserting rxdigitalreset causes the 
recovered clock or the slow clock to reset. The slow clock is divided down 
by the deserialization factor from rx_clkout. Altera recommends 
synchronizing rxdigitalreset to the FPGA or the logic array clock. 

Link initialization must be performed after any reset condition. You must 
determine when the data is valid after reset (for example, by using the 
rx_syncstatus signal in XAUI mode).

Table 9–1. Reset Signal Map to Stratix GX Blocks
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rxdigitalreset v v v v v v v

rxanalogreset v v v

txdigitalreset v v v v

pll_areset v v v v v v v v v v v v v v v v v v

pllenable v v v v v v v v v v v v v v v v v v
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Recommended Resets
Recommended 
Resets

The following reset recommendations help guard against potential 
initialization issues during the training of the transmitter PLL and 
receiver PLLs. The counters that you specify in the recommendations 
filter out any high frequency effects to ensure that the lock signals are 
stable before releasing the subsequent reset signals. This action adds to 
the robustness of the reset sequence.

Receiver & Transmitter Reset

The configurations and design examples in this section describe how to 
implement a reset sequence for both the receiver and transmitter 
channels. The designs in this section demonstrate the reset sequence only. 
Each design example lists the constraints specific to the example to help 
you understand the design parameters and limitations. You may want to 
add additional escape states and other system-specific features in your 
design. If your design requirements and GXB configurations are different 
(for example, usage for multiple transceivers) from the design example, 
you can make necessary changes using the flow chart and waveform 
figures in each section as guidelines.

Train Receive CRU With Transmit PLL Output Clock

This section contains RTL examples that show some scenarios where a 
transceiver is programmed to duplex and the transmitter PLL output 
clock trains the receiver clock recovery unit (CRU).

Figure 9–2 shows the possible options on clocking the transmit and 
receive parallel interface for a selected data path width. 

Figure 9–2. Receiver & Transmitter Clock Options

Transmit & Receive (Duplex)

with Train RX CRU with TXPLL

Output Clock

rx_clkout

Single Width
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Reset Control & Power Down
Figure 9–3 shows a situation in which you must reset both the transmitter 
and receiver channels.

Figure 9–3. Receiver & Transmitter Reset Sequence
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Recommended Resets
The waveform in Figure 9–4 shows the functionality of the receiver and 
transmitter reset sequence shown in Figure 9–3. The pll_areset signal 
resets the entire transceiver block, including both the analog and digital 
portions of the transmitter and receiver (see Table 9–1). After the 
pll_areset signal goes low, the controller waits until the transmitter 
PLL is stable (pll_locked = 1’b1) before sending the tx_digitalreset 
and rx_analogreset low. This ensures that the output of the 
transmitter PLL is stable before releasing any of the logic that it feeds. The 
transmitter PLL clock in this case also trains the receiver PLL. After the 
CRU has transitioned to locking to data from locking to the reference 
clock, the rx_freqlocked signal goes high, which allows the CRU to 
transition into the wait state where a timer is loaded a certain amount of 
time. See the Stratix GX Device Family Data Sheet section of the Stratix GX 
Device Handbook, Volume 1 for the amount of time loaded into the timer. 
When the timer counts down, rx_clkout is stable. The reset controller 
then sends rx_digital low, completing the reset sequence. You will be 
able to monitor the BER (for example, a synchronization state machine 
based on the Stratix GX transceiver data) to determine whether the 
system is initialized and working properly.

Figure 9–4. Receiver & Transmitter Reset Sequence Waveforms
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Reset Control & Power Down
Design Example 1 
This design example shows inclk as the input reference clock and the 
transmit parallel clock and rx_coreclk as the receive parallel clock. The 
design example has the following constraints:

■ If your design requirements are different from the examples, use the 
flow charts and waveforms for each configuration as design 
guidelines.

■ The design example requires a reset controller that generates a 
sync_reset (synchronous reset) for the entire system.

■ The design example has an async_reset (a power down in GXB 
terms) and digital resets for transmit and receive. All user input 
digital resets must be at least four cycles long.

■ This design example does not cover all the digital reset scenarios in 
a system that resets the digital logic of the GXB.

■ In this example, whenever the rx_freqlocked signal toggles the 
rxdigitalreset, the receiver’s digital circuit is reset. However, 
you can make changes to the design to avoid this if, for example, you 
want to debug your design without the core being reset.

■ If you plan to use REFCLKB pins in your design, see the REFCLKB Pin 
Constraints chapter of the Stratix GX Device Handbook, Volume 2 for 
information about the effects of analog resets (pll_arest, 
rx_analogreset). 

/*
 Copyright (c) Altera Corporation, 2004.
 This file may contain proprietary and confidential information 
of  Altera Corporation 
=================

We have made every effort to ensure that this design example works 
correctly. If you have a question or problem that is not answered 
by the information then please contact Altera Support.

****************************************************************
Reset Sequence for the ALTGXB. The configuration of GXB for which 
the following reset sequence is valid is:

Transmit and Receive : Both used
Datapath : Single Width(8/10 bits)
receive parallel clock: rx_coreclk
Functional Mode :'Any' 
RX PLL CRU : Train RX PLL CRU with TX PLL ouput clock

***************************************************************/

`timescale 1ns/10ps

module reset_seq_tx_train_rx_rx_coreclk (
rx_coreclk,
inclk, 

 sync_reset, 
 async_reset,
Altera Corporation   9–7
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Recommended Resets
 transmit_digitalreset,
 receive_digitalreset,
 pll_locked,
 rx_freqlocked,

pll_areset, 
txdigitalreset,
 rxanalogreset,
 rxdigitalreset
 
);

input inclk; //GXB input reference clock
input rx_coreclk;//Receive recovered clock  

input sync_reset;      //Input: synchronous reset from the system
input async_reset;   //Input: async reset from system
input transmit_digitalreset; //Input: Reset only the transmit 
digital section
input receive_digitalreset; //Input : Reset the receiver section

input rx_freqlocked;   //rx_freqlocked signal from receive; 
Transition from 'lock to reference clock mode' to 'lock to data 
mode'
input pll_locked;      // Transmit PLL of GXB locked

output rxdigitalreset;//GXB Receive digital reset 
output rxanalogreset;//Receive power down signal
output txdigitalreset; //GXB transmit digital reset
output pll_areset;//GXB power down signal

reg rxdigitalreset;
wire rxanalogreset;
reg txdigitalreset;
reg pll_areset;
reg [2:0] state;
reg rxdigitalreset_inclk;
reg rxanalogreset_inclk;

reg rxdigitalreset_rx_coreclk_Q;
reg rxanalogreset_rx_coreclk_Q;

parameter IDLE = 3'b000;
parameter STROBE_TXPLL_LOCKED = 3'b001;
parameter STABLE_TX_PLL = 3'b010;
parameter WAIT_STATE = 3'b011;

//Parameter value of T (2ms)based on the fastest clock (or 3.1875 
Gbps) 
parameter WAITSTATE_TIMER_VALUE = 1000000;

reg [19:0]waitstate_timer;  //timer - for actual value, refer 
stratix data sheet

assign rxanalogreset = rxanalogreset_inclk;
9–8   Altera Corporation
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Reset Control & Power Down
always @ (posedge inclk or posedge async_reset) begin
if (async_reset) 

begin
rxdigitalreset_inclk <= 1'b1;
rxanalogreset_inclk <= 1'b1;
txdigitalreset <= 1'b1;
pll_areset <= 1'b1;
waitstate_timer <= WAITSTATE_TIMER_VALUE;
state <= STROBE_TXPLL_LOCKED;

end
else
  case (state)

IDLE:
if (sync_reset)      //Synchronous Reset can be 

asserted in IDLE state (After reset seq has finished)
begin

rxdigitalreset_inclk <= 1'b1;
rxanalogreset_inclk <= 1'b1;
txdigitalreset <= 1'b1;
pll_areset <= 1'b1;
waitstate_timer <= 

WAITSTATE_TIMER_VALUE;
state       <= STROBE_TXPLL_LOCKED;

end
else

begin
rxdigitalreset_inclk <= 1'b0;
rxanalogreset_inclk <= 1'b0;
pll_areset <= 1'b0;
state <= IDLE;
if(transmit_digitalreset)

txdigitalreset <= 1'b1;
else

txdigitalreset <= 1'b0;
  end

STROBE_TXPLL_LOCKED:  if (sync_reset)      //Synchronous Reset 
can be asserted in IDLE state (After reset seq has finished)

begin
rxdigitalreset_inclk <= 1'b1;
rxanalogreset_inclk <= 1'b1;
txdigitalreset <= 1'b1;
pll_areset <= 1'b1;
state <= STROBE_TXPLL_LOCKED;

end
//Wait untill the TXPLL is locked to inclk and TX PLL has a 

stable output clock which is also fed to RX CRU
else if (pll_locked)

begin
 state  <= STABLE_TX_PLL;
 rxdigitalreset_inclk<= 1'b1;
 rxanalogreset_inclk <= 1'b0;
 txdigitalreset<= 1'b0;
 pll_areset <= 1'b0;

end
else
Altera Corporation   9–9
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Recommended Resets
begin
state <= STROBE_TXPLL_LOCKED;
rxdigitalreset_inclk <= 1'b1;
rxanalogreset_inclk <= 1'b1;
txdigitalreset <= 1'b1;
pll_areset <= 1'b0;

end
STABLE_TX_PLL:  if (sync_reset)      //Synchronous Reset can 

be asserted in IDLE state (After reset seq has finished)
begin

rxdigitalreset_inclk <= 1'b1;
rxanalogreset_inclk <= 1'b1;
txdigitalreset <= 1'b1;
pll_areset <= 1'b1;
state <= STROBE_TXPLL_LOCKED;

end
else if (rx_freqlocked)

begin 
state <= WAIT_STATE;
waitstate_timer <= waitstate_timer - 

1'b1 ;
 rxdigitalreset_inclk<= 1'b1;
 rxanalogreset_inclk <= 1'b0;
 txdigitalreset<= 1'b0;
 pll_areset <= 1'b0;

end
else

begin
state <= STABLE_TX_PLL;
 rxdigitalreset_inclk<= 1'b1;
 rxanalogreset_inclk <= 1'b0;
 txdigitalreset<= 1'b0;
 pll_areset <= 1'b0;

end
WAIT_STATE: if (sync_reset)      //Synchronous Reset can be 

asserted in IDLE state (After reset seq has finished)
begin

rxdigitalreset_inclk <= 1'b1;
rxanalogreset_inclk <= 1'b1;
txdigitalreset <= 1'b1;
pll_areset <= 1'b1;
state <= STROBE_TXPLL_LOCKED;

end
else if(rx_freqlocked)   //Condition to have 

rx_freqlocked signal a stable high and should not bounce around
begin 
//Decrement a Timer of 2ms (Refer 

Stratix GX Datasheet for accurate value)after rx_freqlocked is 
asserted 

//This time is given to ensure the 
recovered clock to be stable (No freq variations) and is locked 
to incomming data

if(waitstate_timer == 0)
begin

state <= IDLE;
rxdigitalreset_inclk<= 1'b0;
 rxanalogreset_inclk <= 

1'b0;
9–10   Altera Corporation
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Reset Control & Power Down
 txdigitalreset<= 1'b0;
 pll_areset <= 1'b0;

end
else 

begin
waitstate_timer <= 

waitstate_timer - 1'b1;
rxdigitalreset_inclk<= 1'b1;
 rxanalogreset_inclk <= 

1'b0;
 txdigitalreset<= 1'b0;
 pll_areset <= 1'b0;
 state <= WAIT_STATE;

end
end 

         else 
begin

rxdigitalreset_inclk<= 1'b1;
 rxanalogreset_inclk <= 1'b0;
 txdigitalreset<= 1'b0;
 pll_areset <= 1'b0;
waitstate_timer <= 

WAITSTATE_TIMER_VALUE;
state  <= STABLE_TX_PLL;

end

    default: state = IDLE;
  endcase
end

/*synchronizing the rxdigitalreset to recovered clock domain
If rxdigitalreset is only used for Receive GXB, then 
synchronization is needed because
internally the rxdigitalreset is only synchronized to recovered 
clock (rx_clkout). In the above description
 of the module, a typical user likes to operate on the system clock 
or PLD clock domain.
To reset the rx_coreclk domain logic in PLD fabric following reset 
is useful
*/

/* rxanalogreset is optional because it is a power down signal. 
The longer the duration of assertion of power down
signal, the circuit will go into a true power down state
*/

always @(posedge rx_coreclk or posedge async_reset)
if(async_reset)

begin
rxdigitalreset_rx_coreclk_Q <= 1'b1;
rxdigitalreset <= 1'b1;

end  
 else

begin
 if(receive_digitalreset)

begin
rxdigitalreset_rx_coreclk_Q <= 1'b1;
rxdigitalreset  <= 1'b1;
Altera Corporation   9–11
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Recommended Resets
end
else

begin
rxdigitalreset_rx_coreclk_Q <= 

rxdigitalreset_inclk;
rxdigitalreset   <= 

rxdigitalreset_rx_coreclk_Q;
end

end

endmodule

Design Example 2
The following design example shows inclk as the input reference clock 
and the transmit parallel clock and rx_clkout as the receive parallel 
clock.

This design example has the following constraints:

■ If your design requirements are different from the examples, use the 
flow charts and waveforms for each configuration as design 
guidelines.

■ The design example requires a reset controller that generates a 
sync_reset (synchronous reset) for the entire system.

■ The design example contains an async_reset (a power down in 
GXB terms) and digital resets for transmit and receive. All user input 
digital resets must be at least four cycles long.

■ This design example does not cover all the digital reset scenarios in 
a system that resets the digital logic of the GXB.

■ In this example, whenever the rx_freqlocked signal toggles the 
rxdigitalreset, the receiver’s digital circuit is reset. However, 
you can make changes to the design to avoid this if, for example, you 
want to debug your design without the core being reset.

■ If you plan to use REFCLKB pins in your design, see the REFCLKB Pin 
Constraints chapter of the Stratix GX Device Handbook, Volume 2 for 
information about the effects of analog resets (pll_arest, 
rx_analogreset). 

/*
 Copyright (c) Altera Corporation, 2004.
This file may contain proprietary and confidential information of 
Altera Corporation 

Contacting Altera
=================

We have made every effort to ensure that this design example works 
correctly. If you have a question or problem that is not answered 
by the information then please contact Altera Support.

****************************************************************
9–12   Altera Corporation
Stratix GX Device Handbook, Volume 2 February 2005



Reset Control & Power Down
Reset Sequence for the ALTGXB. The configuration of GXB for which 
the following
reset sequence is valid is:

Transmit and Receive : Both used
Datapath : Single Width(8/10 bits) or Double Width (16/20 

bits)
receive parallel clock: rx_clkout
Functional Mode :'Any' 
RX PLL CRU : Train RX PLL CRU with TX PLL ouput clock

***************************************************************/

`timescale 1ns/10ps

module reset_seq_tx_train_rx_rx_clkout (
rx_clkout,
inclk, 

 sync_reset, 
 async_reset,
 transmit_digitalreset,
 receive_digitalreset,
 pll_locked,
 rx_freqlocked,

pll_areset, 
txdigitalreset,
 rxanalogreset,
 rxdigitalreset
 
);

input inclk; //GXB input reference clock
input rx_clkout;//Receive recovered clock  

input sync_reset;      //Input: synchronous reset from the system
input async_reset;   //Input: async reset from system
input transmit_digitalreset; //Input: Reset only the transmit 
digital section
input receive_digitalreset; //Input : Reset the receiver section

input rx_freqlocked;   //rx_freqlocked signal from receive; 
Transition from 'lock to reference clock mode' to 'lock to data 
mode'
input pll_locked;      // Transmit PLL of GXB locked

output rxdigitalreset;//GXB Receive digital reset 
output rxanalogreset;//Receive power down signal
output txdigitalreset; //GXB transmit digital reset
output pll_areset;//GXB power down signal

reg rxdigitalreset;
wire rxanalogreset;
reg txdigitalreset;
reg pll_areset;
Altera Corporation   9–13
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Recommended Resets
reg [2:0] state;
reg rxdigitalreset_inclk;
reg rxanalogreset_inclk;

reg rxdigitalreset_rx_clkout_Q;
reg rxanalogreset_rx_clkout_Q;

parameter IDLE = 3'b000;
parameter STROBE_TXPLL_LOCKED = 3'b001;
parameter STABLE_TX_PLL = 3'b010;
parameter WAIT_STATE = 3'b011;

//Parameter value of T (2ms)based on the fastest clock (or 3.1875 
Gbps) 
parameter WAITSTATE_TIMER_VALUE = 1000000;

reg [19:0]waitstate_timer;  //timer - for actual value, refer 
stratix data sheet

assign rxanalogreset = rxanalogreset_inclk;

always @ (posedge inclk or posedge async_reset) begin
if (async_reset) 

begin
rxdigitalreset_inclk <= 1'b1;
rxanalogreset_inclk <= 1'b1;
txdigitalreset <= 1'b1;
pll_areset <= 1'b1;
waitstate_timer <= WAITSTATE_TIMER_VALUE;
state <= STROBE_TXPLL_LOCKED;

end
else
  case (state)

IDLE:
if (sync_reset)      //Synchronous Reset can be 

asserted in IDLE state (After reset seq has finished)
begin

rxdigitalreset_inclk <= 1'b1;
rxanalogreset_inclk <= 1'b1;
txdigitalreset <= 1'b1;
pll_areset <= 1'b1;
waitstate_timer <= 

WAITSTATE_TIMER_VALUE;
state<= STROBE_TXPLL_LOCKED;

end
else

begin
rxdigitalreset_inclk <= 1'b0;
rxanalogreset_inclk <= 1'b0;
pll_areset <= 1'b0;
state <= IDLE;
if(transmit_digitalreset)

txdigitalreset <= 1'b1;
else

txdigitalreset <= 1'b0;
  end
9–14   Altera Corporation
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Reset Control & Power Down
STROBE_TXPLL_LOCKED:  if (sync_reset)      //Synchronous Reset 
can be asserted in IDLE state (After reset seq has finished)

begin
rxdigitalreset_inclk <= 1'b1;
rxanalogreset_inclk <= 1'b1;
txdigitalreset <= 1'b1;
pll_areset <= 1'b1;
state <= STROBE_TXPLL_LOCKED;

end
//Wait untill the TXPLL is locked to inclk and TX PLL has a 

stable output clock which is also fed to RX CRU
else if (pll_locked)

begin
 state <= STABLE_TX_PLL;
 rxdigitalreset_inclk<= 1'b1;
 rxanalogreset_inclk <= 1'b0;
 txdigitalreset<= 1'b0;
 pll_areset <= 1'b0;

end
else

begin
state <= STROBE_TXPLL_LOCKED;
rxdigitalreset_inclk <= 1'b1;
rxanalogreset_inclk <= 1'b1;
txdigitalreset <= 1'b1;
pll_areset <= 1'b0;

end
STABLE_TX_PLL:  if (sync_reset)      //Synchronous Reset can 

be asserted in IDLE state (After reset seq has finished)
begin

rxdigitalreset_inclk <= 1'b1;
rxanalogreset_inclk <= 1'b1;
txdigitalreset <= 1'b1;
pll_areset <= 1'b1;
state <= STROBE_TXPLL_LOCKED;

end
else if (rx_freqlocked)

begin 
state <= WAIT_STATE;
waitstate_timer <= waitstate_timer - 

1'b1 ;
 rxdigitalreset_inclk<= 1'b1;
 rxanalogreset_inclk <= 1'b0;
 txdigitalreset<= 1'b0;
 pll_areset <= 1'b0;

end
else

begin
state <= STABLE_TX_PLL;
 rxdigitalreset_inclk<= 1'b1;
 rxanalogreset_inclk <= 1'b0;
 txdigitalreset<= 1'b0;
 pll_areset <= 1'b0;

end
WAIT_STATE: if (sync_reset)      //Synchronous Reset can be 

asserted in IDLE state (After reset seq has finished)
begin
Altera Corporation   9–15
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Recommended Resets
rxdigitalreset_inclk <= 1'b1;
rxanalogreset_inclk <= 1'b1;
txdigitalreset <= 1'b1;
pll_areset <= 1'b1;
state <= STROBE_TXPLL_LOCKED;

end
else if(rx_freqlocked)   //Condition to have 

rx_freqlocked signal a stable high and should not bounce around
begin 
//Decrement a Timer of 2ms (Refer 

Stratix GX Datasheet for accurate value)after rx_freqlocked is 
asserted 

//This time is given to ensure the 
recovered clock to be stable (No freq variations) and is locked 
to incomming data

if(waitstate_timer == 0)
begin

state <= IDLE;
rxdigitalreset_inclk<= 1'b0;
 rxanalogreset_inclk <= 

1'b0;
 txdigitalreset<= 1'b0;
 pll_areset <= 1'b0;

end
else 

begin
waitstate_timer <= 

waitstate_timer - 1'b1;
rxdigitalreset_inclk<= 1'b1;
 rxanalogreset_inclk <= 

1'b0;
 txdigitalreset<= 1'b0;
 pll_areset <= 1'b0;
 state<= WAIT_STATE;

end
end 

         else 
begin

rxdigitalreset_inclk<= 1'b1;
 rxanalogreset_inclk <= 1'b0;
 txdigitalreset<= 1'b0;
 pll_areset <= 1'b0;
waitstate_timer <= 

WAITSTATE_TIMER_VALUE;
state <= STABLE_TX_PLL;

end

    default: state = IDLE;
  endcase
end

/*synchronizing the rxdigitalreset to recovered clock domain
If rxdigitalreset is only used for Receive GXB, then this 
synchronization is redundant because
internally the rxdigitalreset is synchronized to recovered clock 
(rx_clkout). In the above description
 of the module, a typical designer likes to operate on the system 
clock 
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or PLD clock domain where one would like to have a FIFO with 
rx_clkout domain being write clock and
 pld clock domain(Generic name, can be any clock name) as read 
clock. To reset the rx_clkout domain logic in
PLD fabric following reset is useful
*/

always @(posedge rx_clkout or posedge async_reset)
if(async_reset)

begin
rxdigitalreset_rx_clkout_Q <= 1'b1;
rxdigitalreset <= 1'b1;

end  
 else

begin
 if(receive_digitalreset)

begin
rxdigitalreset_rx_clkout_Q <= 1'b1;
rxdigitalreset  <= 1'b1;

end
else

begin
rxdigitalreset_rx_clkout_Q <= 

rxdigitalreset_inclk;
rxdigitalreset   <= 

rxdigitalreset_rx_clkout_Q;
end

end

endmodule

Train Receive CRU With Transmit PLL Output Clock Option Disabled

The configuration in this section is similar to having two independent 
transmit and receive PLLs with their respective input reference clocks 
(inclk and rx_cruclk). In this configuration, both the transmit and 
receive parts of the transceiver are used. Figure 9–5 shows the possible 
clock options for the selected transceiver configuration.
Altera Corporation   9–17
February 2005 Stratix GX Device Handbook, Volume 2



Recommended Resets
Figure 9–5. Receiver & Transmitter With No Train Receiver CRU Option

Figure 9–6 shows the transmitter reset sequence.

Transmit and Receive (Duplex)
with Train RX CRU with TXPLL

output clock option disabled

Single Width 
(8/10)

Double Width 
(16/20)

rx_clkout rx_coreclk tx_coreclk inclk inclktx_coreclkrx_clkout

data path width

Receive
Parallel
Clock

Transmit
Parallel
Clock

Receive
Parallel
Clock

Transmit
Parallel
Clock
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Figure 9–6. Transmitter Reset Sequence

The waveform in Figure 9–7 shows the functionality of the transmitter 
reset sequence shown in Figure 9–6. As described in Table 9–1 on 
page 9–3, the pll_areset resets the entire transceiver block, including 
both the analog and digital portions of the transmitter and receiver. After 
this signal is deasserted, the controller waits until the transmitter PLL is 
stable (pll_locked = 1'b1) before deasserting tx_digitalreset. 
This ensures that the output of the transmitter PLL is stable before 
releasing any of the logic that it feeds.
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Figure 9–7. Transmitter Reset Sequence Waveform

Figure 9–8 shows the receiver reset sequence.
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Figure 9–8. Receiver Reset Sequence

The waveform in Figure 9–9 shows the functionality of the receiver reset 
sequence shown in Figure 9–8. The rx_analogreset signal is pulsed. 
After the CRU has transitioned to locking to data from locking to the 
reference clock, the rx_freqlocked signal is asserted, which allows the 
reset sequence to transition into a wait state, where a timer is loaded with 
T ms. When the timer counts down the value, it signifies that rx_clkout 
is stable. The reset controller then deasserts the rx_digital reset, which 
completes the reset sequence. You should be able to monitor the BER (for 
example, a synchronization state machine based on the Stratix GX 
transceiver data) to determine whether the system is initialized and 
working properly.

f See the Stratix GX Device Family Data Sheet section of the Stratix GX 
Device Handbook, Volume 1 for the value of Trx_freqlock2phaselock. 
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rxdigitalreset = high
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NO

YESwaitstate_timer = 0NO
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Figure 9–9. Receiver Reset Sequence Waveform

Design Example 1
This design example shows inclk as the transmit PLL input reference 
clock and the transmit parallel clock, rx_cruclk as the receive CRU 
input reference clock, and rx_coreclk as the receive parallel clock.

This design example has following constraints:

■ If your design requirements are different from the examples, use the 
flow charts and waveforms for each configuration as design 
guidelines.

■ The design example requires a reset controller that generates a 
sync_reset (synchronous reset) for the entire system.

■ The design example has an async_reset (a power down in GXB 
terms) and digital resets for transmit and receive. All user input 
digital resets must be at least four cycles long.

■ This design example does not cover all the digital reset scenarios in 
a system that resets the digital logic of the GXB.

■ In this example, whenever the rx_freqlocked signal toggles the 
rxdigitalreset, the receiver’s digital circuit is reset. However, 
you can make changes to the design to avoid this if, for example, you 
want to debug your design without the core being reset.

■ If you plan to use REFCLKB pins in your design, see the REFCLKB Pin 
Constraints chapter of the Stratix GX Device Handbook, Volume 2 for 
information about the effects of analog resets (pll_arest, 
rx_analogreset). 

/*
 Copyright (c) Altera Corporation, 2004.

Stable Recovered Clock
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4

rx_analogreset

rx_digitalreset

rx_freqlocked

Output Status

Reset Signals
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 This file may contain proprietary and confidential information of 
 Altera Corporation 

Contacting Altera
=================

We have made every effort to ensure that this design example works 
correctly. If you have a question that is not answered by the 
information, please contact Altera Support.

****************************************************************
Reset Sequence for the ALTGXB. The configuration of GXB for which 
the following
reset sequence is valid is:

Transmit and Receive : Both used
Datapath : Single Width(8/10 bits)
receive parallel clock: rx_coreclk
Functional Mode :'Any' 
RX PLL CRU : rx_cruclk

***************************************************************/

`timescale 1ns/10ps

module reset_seq_tx_rx_rx_cruclk_rx_coreclk (
rx_coreclk,
inclk, 
rx_cruclk,

 sync_reset, 
 async_reset,
 transmit_digitalreset,
 receive_digitalreset,
 pll_locked,
 rx_freqlocked,

pll_areset, 
txdigitalreset,
 rxanalogreset,
 rxdigitalreset
 
);

input inclk; //GXB input reference clock
input rx_cruclk;   //Receive GXB input reference clock
input rx_coreclk;//Receive recovered clock  

input sync_reset;      //Input: synchronous reset from the system
input async_reset;   //Input: async reset from system
input transmit_digitalreset; //Input: Reset only the transmit 
digital section
input receive_digitalreset; //Input : Reset the receiver section

input rx_freqlocked;   //rx_freqlocked signal from receive; 
Transition from 'lock to reference clock mode' to 'lock to data 
mode'
input pll_locked;      // Transmit PLL of GXB locked
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output rxdigitalreset;//GXB Receive digital reset 
output rxanalogreset;//Receive power down signal
output txdigitalreset; //GXB transmit digital reset
output pll_areset;//GXB power down signal

reg rxdigitalreset;
reg txdigitalreset;
reg pll_areset;
reg [2:0] state;
reg rxdigitalreset_rx_cruclk;

reg rxdigitalreset_rx_coreclk_Q;
reg rxanalogreset;

parameter IDLE = 3'b000;
parameter STROBE_TXPLL_LOCKED = 3'b001;
parameter STABLE_TX_PLL = 3'b010;

//Parameter value of T (2ms)based on the fastest clock (or 3.1875 
Gbps) 
parameter WAITSTATE_TIMER_VALUE = 1000000;

reg [19:0]waitstate_timer;  //timer - for actual value, refer 
stratix data sheet

//Transmit Reset Sequence
always @ (posedge inclk or posedge async_reset) begin
if (async_reset) 

begin

txdigitalreset <= 1'b1;
pll_areset <= 1'b1;
state <= STROBE_TXPLL_LOCKED;

end
else
  case (state)

IDLE:
if (sync_reset)      //Synchronous Reset can be 

asserted in IDLE state (After reset seq has finished)
begin

txdigitalreset <= 1'b1;
pll_areset <= 1'b1;
state<= STROBE_TXPLL_LOCKED;

end
else

begin
pll_areset <= 1'b0;
state <= IDLE;
if(transmit_digitalreset)

txdigitalreset <= 1'b1;
else

txdigitalreset <= 1'b0;
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  end

STROBE_TXPLL_LOCKED:  if (sync_reset)      //Synchronous Reset 
can be asserted in IDLE state (After reset seq has finished)

begin
txdigitalreset <= 1'b1;
pll_areset <= 1'b1;
state <= STROBE_TXPLL_LOCKED;

end
//Wait untill the TXPLL is locked to inclk and TX PLL has a 

stable output clock which is also fed to RX CRU
else if (pll_locked)

begin
 state <= STABLE_TX_PLL;
 txdigitalreset<= 1'b0;
 pll_areset <= 1'b0;

end
else

begin
state <= STROBE_TXPLL_LOCKED;
txdigitalreset <= 1'b1;
pll_areset <= 1'b0;

end
STABLE_TX_PLL:  if (sync_reset)      //Synchronous Reset can 

be asserted in IDLE state (After reset seq has finished)
begin

txdigitalreset <= 1'b1;
pll_areset <= 1'b1;
state <= STROBE_TXPLL_LOCKED;

end
else

state <= IDLE;
default: state = IDLE;

  endcase
end

//Receive Reset Sequence
always @(posedge rx_cruclk or posedge pll_areset)

if(pll_areset)
begin

rxanalogreset <= 1'b1;
rxdigitalreset_rx_cruclk <= 1'b1;
waitstate_timer <= 

WAITSTATE_TIMER_VALUE;
end

else
begin

if(sync_reset)
begin

rxanalogreset <= 1'b1;
rxdigitalreset_rx_cruclk<= 1'b1;
waitstate_timer <= 

WAITSTATE_TIMER_VALUE;
end

else
begin

rxanalogreset <= 1'b0;
if (rx_freqlocked)
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begin 
if(waitstate_timer == 0)
begin

waitstate_timer <= waitstate_timer;
if(receive_digitalreset)

rxdigitalreset_rx_cruclk <= 1'b1;
else

rxdigitalreset_rx_cruclk <= 1'b0;
end
else 
begin

waitstate_timer <= waitstate_timer - 1'b1;
rxdigitalreset_rx_cruclk <= 1'b1;

end
end

else
begin

 rxdigitalreset_rx_cruclk <= 1'b1;
 waitstate_timer <= 

WAITSTATE_TIMER_VALUE;
end

end
end

/*synchronizing the rxdigitalreset to recovered clock domain
If rxdigitalreset is used for Receive GXB, then this 
synchronization is needed because
internally the rxdigitalreset is only synchronized to recovered 
clock (rx_clkout). 
To reset the rx_coreclk domain logic in PLD fabric following reset 
is useful
*/

always @(posedge rx_coreclk or posedge async_reset)
if(async_reset)

begin
rxdigitalreset_rx_coreclk_Q <= 1'b1;
rxdigitalreset <= 1'b1;

end  
 else

begin
 if(receive_digitalreset)

begin
rxdigitalreset_rx_coreclk_Q <= 1'b1;
rxdigitalreset  <= 1'b1;

end
else

begin
rxdigitalreset_rx_coreclk_Q <= 

rxdigitalreset_rx_cruclk;
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rxdigitalreset   <= 
rxdigitalreset_rx_coreclk_Q;

end
end

endmodule

Design Example 2
This design example shows inclk as the transmit PLL input reference 
clock and transmit parallel clock, rx_cruclk as the receive CRU input 
reference clock, and rx_clkout as the receive parallel clock.

This design example has the following constraints:

■ If your design requirements are different from the examples, use the 
flow charts and waveforms for each configuration as design 
guidelines.

■ The design example requires a reset controller that generates a 
sync_reset (synchronous reset) for the entire system.

■ The design example has an async_reset (a power down in GXB 
terms) and digital resets for transmit and receive. All user input 
digital resets must be at least four cycles long.

■ This design example does not cover all the digital reset scenarios in 
a system that resets the digital logic of the GXB.

■ In this example, whenever the rx_freqlocked signal toggles the 
rxdigitalreset, the receiver’s digital circuit is reset. However, 
you can make changes to the design to avoid this if, for example, you 
want to debug your design without the core being reset.

■ If you plan to use REFCLKB pins in your design, see the REFCLKB Pin 
Constraints chapter of the Stratix GX Device Handbook, Volume 2 for 
information about the effects of analog resets (pll_arest, 
rx_analogreset). 

/*
 Copyright (c) Altera Corporation, 2004.
 This file may contain proprietary and confidential information of 
 Altera Corporation 

Contacting Altera
=================

We have made every effort to ensure that this design example works 
correctly. If you have a question that is not answered by the 
information, please contact Altera Support.

****************************************************************
Reset Sequence for the ALTGXB. The configuration of GXB for which 
the following
reset sequence is valid is:

Transmit and Receive : Both used
Datapath : Single Width(8/10 bits) or Double Width(16/20 

bits)
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receive parallel clock: rx_clkout
Functional Mode :'Any' 
RX PLL CRU : rx_cruclk

***************************************************************/

`timescale 1ns/10ps

module reset_seq_tx_rx_rx_cruclk_rx_clkout (
rx_clkout,
inclk, 
rx_cruclk,

 sync_reset, 
 async_reset,
 transmit_digitalreset,
 receive_digitalreset,
 pll_locked,
 rx_freqlocked,

pll_areset, 
txdigitalreset,
 rxanalogreset,
 rxdigitalreset
 
);

input inclk; //GXB input reference clock
input rx_cruclk;   //Receive GXB input reference clock
input rx_clkout;//Receive recovered clock  

input sync_reset;      //Input: synchronous reset from the system
input async_reset;   //Input: async reset from system
input transmit_digitalreset; //Input: Reset only the transmit 
digital section
input receive_digitalreset; //Input : Reset the receiver section

input rx_freqlocked;   //rx_freqlocked signal from receive; 
Transition from 'lock to reference clock mode' to 'lock to data 
mode'
input pll_locked;      // Transmit PLL of GXB locked

output rxdigitalreset;//GXB Receive digital reset 
output rxanalogreset;//Receive power down signal
output txdigitalreset; //GXB transmit digital reset
output pll_areset;//GXB power down signal

reg rxdigitalreset;
reg txdigitalreset;
reg pll_areset;
reg [2:0] state;
reg rxdigitalreset_rx_cruclk;

reg rxdigitalreset_rx_clkout_Q;
reg rxanalogreset;
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parameter IDLE = 3'b000;
parameter STROBE_TXPLL_LOCKED = 3'b001;
parameter STABLE_TX_PLL = 3'b010;

//Parameter value of T (2ms)based on the fastest clock (or 3.1875 
Gbps) 
parameter WAITSTATE_TIMER_VALUE = 1000000;

reg [19:0]waitstate_timer;  //timer - for actual value, refer 
stratix data sheet

//Transmit Reset Sequence
always @ (posedge inclk or posedge async_reset) begin
if (async_reset) 

begin

txdigitalreset <= 1'b1;
pll_areset <= 1'b1;
state <= STROBE_TXPLL_LOCKED;

end
else
  case (state)

IDLE:
if (sync_reset)      //Synchronous Reset can be 

asserted in IDLE state (After reset seq has finished)
begin

txdigitalreset <= 1'b1;
pll_areset <= 1'b1;
state <= STROBE_TXPLL_LOCKED;

end
else

begin
pll_areset <= 1'b0;
state <= IDLE;
if(transmit_digitalreset)

txdigitalreset <= 1'b1;
else

txdigitalreset <= 1'b0;
  end

STROBE_TXPLL_LOCKED:  if (sync_reset)      //Synchronous Reset 
can be asserted in IDLE state (After reset seq has finished)

begin
txdigitalreset <= 1'b1;
pll_areset <= 1'b1;
state <= STROBE_TXPLL_LOCKED;

end
//Wait untill the TXPLL is locked to inclk and TX PLL has a 

stable output clock which is also fed to RX CRU
else if (pll_locked)

begin
 state <= STABLE_TX_PLL;
 txdigitalreset<= 1'b0;
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 pll_areset <= 1'b0;
end

else
begin

state <= STROBE_TXPLL_LOCKED;
txdigitalreset <= 1'b1;
pll_areset <= 1'b0;

end
STABLE_TX_PLL:  if (sync_reset)      //Synchronous Reset can 

be asserted in IDLE state (After reset seq has finished)
begin

txdigitalreset <= 1'b1;
pll_areset <= 1'b1;
state <= 

STROBE_TXPLL_LOCKED;
end

else
state <= IDLE;

default: state = IDLE;
  endcase
end

//Receive Reset Sequence
always @(posedge rx_cruclk or posedge pll_areset)

if(pll_areset)
begin

rxanalogreset <= 1'b1;
rxdigitalreset_rx_cruclk <= 1'b1;
waitstate_timer <= 

WAITSTATE_TIMER_VALUE;
end

else
begin

if(sync_reset)
begin

rxanalogreset <= 1'b1;
rxdigitalreset_rx_cruclk<= 1'b1;
waitstate_timer <= 

WAITSTATE_TIMER_VALUE;
end

else
begin

rxanalogreset <= 1'b0;
if (rx_freqlocked)

begin 
if(waitstate_timer == 0)

begin
waitstate_timer 

<= waitstate_timer;

if(receive_digitalreset)

rxdigitalreset_rx_cruclk <= 1'b1;
else

rxdigitalreset_rx_cruclk <= 1'b0;
end

else 
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begin
waitstate_timer 

<= waitstate_timer - 1'b1;

rxdigitalreset_rx_cruclk <= 1'b1;
end

end
else

begin
 

rxdigitalreset_rx_cruclk <= 1'b1;
 waitstate_timer <= 

WAITSTATE_TIMER_VALUE;
end

end
end

/*synchronizing the rxdigitalreset to recovered clock domain
If rxdigitalreset is only used for Receive GXB, then the following 
synchronization is not needed because
internally the rxdigitalreset is synchronized to recovered clock 
(rx_clkout). In the above description
 of the module, a typical designer likes to operate on the system 
clock 
or PLD clock domain where one would like to have a FIFO with 
rx_clkout domain being write clock and
may have pld clock domain(Generic name, can be any clock name) as 
read clock. pld clock is optional.
To reset the rx_clkout domain logic in PLD fabric following reset 
is useful
*/

always @(posedge rx_clkout or posedge async_reset)
if(async_reset)

begin
rxdigitalreset_rx_clkout_Q <= 1'b1;
rxdigitalreset <= 1'b1;

end  
 else

begin
 if(receive_digitalreset)

begin
rxdigitalreset_rx_clkout_Q <= 1'b1;
rxdigitalreset  <= 1'b1;

end
else

begin
rxdigitalreset_rx_clkout_Q <= 

rxdigitalreset_rx_cruclk;
rxdigitalreset <= 

rxdigitalreset_rx_clkout_Q;
end

end
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endmodule

Receiver Reset

The configurations and design examples in this section describe how to 
implement a reset sequence for the receiver channels. This section 
describes the reset sequence only. Each design example lists the 
constraints specific to the example to help you understand the design 
parameters and limitations. You may want to add additional escape states 
and other system-specific features in your design. If your design 
requirements are different from the design example, you can make 
necessary changes using the flow chart and waveform figures in each 
section as guidelines.

Receive CRU With Transmit PLL Output Clock Option Enabled

This section provides some design examples that show a receive-only 
configuration with train receive CRU and the transmit PLL output clock 
enabled.

Figure 9–10 shows the receive-only clock options.

Figure 9–10. Receiver Only With Clock Options Enabled

The flow chart in Figure 9–11 shows a situation where only the receive 
channel requires a reset sequence.

Receive Only with Train RX
CRU with TXPLL output clock

option enabled

Single Width
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Double Width
(16/20)

rx_clkout rx_coreclk rx_clkout

Receive Parallel Clock

data path width

Receive Parallel Clock
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Figure 9–11. Receiver Reset Sequence

The waveform in Figure 9–12 shows the functionality of the receiver reset 
sequence shown in Figure 9–11. The rx_analogreset signal is pulsed. 
After the CRU has transitioned to locking-to-data from locking to the 
reference clock, the rx_freqlocked signal is asserted, which allows a 
reset sequence to transition into a wait state, where a timer is loaded with 
T ms. When the timer counts down the value, it signifies that rx_clkout 
is stable. The reset controller then deasserts the rx_digital reset, which 
completes the reset sequence.
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f See the Stratix GX Device Family Data Sheet section of the Stratix GX 
Device Handbook, Volume 1 for the value of Trx_freqlock2phaselock.

Figure 9–12. Receiver Reset Sequence Waveform

Design Example 1
This design example shows a receive only configuration where inclk is 
the transmit PLL input reference clock, the output of transmit PLL trains 
receive CRU, and rx_coreclk is the receive parallel interface clock.

This design example has following constraints:

■ If your design requirements are different from the examples, use the 
flow charts and waveforms for each configuration as design 
guidelines.

■ The design example requires a reset controller that generates a 
sync_reset (synchronous reset) for the entire system.

■ The design example has an async_reset (a power down in GXB 
terms) and digital resets for transmit and receive. All user input 
digital resets must be at least four cycles long.

■ This design example does not cover all the digital reset scenarios in 
a system that resets the digital logic of the GXB.

■ In this example, whenever the rx_freqlocked signal toggles the 
rxdigitalreset, the receiver’s digital circuit is reset. However, 
you can make changes to the design to avoid this if, for example, you 
want to debug your design without the core being reset.

■ If you plan to use REFCLKB pins in your design, see the REFCLKB Pin 
Constraints chapter of the Stratix GX Device Handbook, Volume 2 for 
information about the effects of analog resets (pll_arest, 
rx_analogreset). 
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/*
 Copyright (c) Altera Corporation, 2004.
 This file may contain proprietary and confidential information of 
 Altera Corporation 

Contacting Altera
=================

We have made every effort to ensure that this design example works 
correctly. If you have a question that is not answered by the 
information, please contact Altera Support.

****************************************************************
Reset Sequence for the ALTGXB. The configuration of GXB for which 
the following
reset sequence is valid is:

Transmit and Receive : Receiver ONLY
Datapath : Single Width(8/10 bits) or Double Width 

(16/20 bits)
receive parallel clock: rx_coreclk
Functional Mode :'Any' 
RX PLL CRU : Train RX PLL CRU with TX PLL ouput clock 

(refClk as shown in Mega Wizard)

***************************************************************/

`timescale 1ns/10ps

module reset_seq_rx_ONLY_TXPLL_rx_coreclk (
rx_coreclk,
inclk, 

 sync_reset, 
 async_reset,
 receive_digitalreset,
 pll_locked,
 rx_freqlocked,

pll_areset,
 rxanalogreset,
 rxdigitalreset
 
);

input inclk; //GXB input reference clock
input rx_coreclk;//Receive recovered clock  

input sync_reset;      //Input: synchronous reset from the system
input async_reset;   //Input: async reset from system

input receive_digitalreset; //Input : Reset the receiver section

input rx_freqlocked;   //rx_freqlocked signal from receive; 
Transition from 'lock to reference clock mode' to 'lock to data 
mode'
input pll_locked;      // Transmit PLL of GXB locked
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output rxdigitalreset;//GXB Receive digital reset 
output rxanalogreset;//Receive power down signal

output pll_areset;//GXB power down signal

reg rxdigitalreset;
wire rxanalogreset;

reg pll_areset;
reg [2:0] state;
reg rxdigitalreset_inclk;
reg rxanalogreset_inclk;

reg rxdigitalreset_rx_coreclk_Q;
reg rxanalogreset_rx_coreclk_Q;

parameter IDLE = 3'b000;
parameter STROBE_TXPLL_LOCKED = 3'b001;
parameter STABLE_TX_PLL = 3'b010;
parameter WAIT_STATE = 3'b011;

//Parameter value of T (2ms)based on the fastest clock (or 3.1875 
Gbps) 
parameter WAITSTATE_TIMER_VALUE = 1000000;

reg [19:0]waitstate_timer;  //timer - for actual value, refer 
stratix data sheet

assign rxanalogreset = rxanalogreset_inclk;

always @ (posedge inclk or posedge async_reset) begin
if (async_reset) 

begin
rxdigitalreset_inclk <= 1'b1;
rxanalogreset_inclk <= 1'b1;
pll_areset <= 1'b1;
waitstate_timer <= WAITSTATE_TIMER_VALUE;
state <= STROBE_TXPLL_LOCKED;

end
else
  case (state)

IDLE:
if (sync_reset)      //Synchronous Reset can be 

asserted in IDLE state (After reset seq has finished)
begin

rxdigitalreset_inclk <= 1'b1;
rxanalogreset_inclk <= 1'b1;

pll_areset <= 1'b1;
waitstate_timer <= 

WAITSTATE_TIMER_VALUE;
state<= STROBE_TXPLL_LOCKED;

end
else
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begin
rxdigitalreset_inclk <= 1'b0;
rxanalogreset_inclk <= 1'b0;
pll_areset <= 1'b0;
state <= IDLE;

  end

STROBE_TXPLL_LOCKED:  if (sync_reset)      //Synchronous Reset 
can be asserted in IDLE state (After reset seq has finished)

begin
rxdigitalreset_inclk <= 1'b1;
rxanalogreset_inclk <= 1'b1;

pll_areset <= 1'b1;
state <= STROBE_TXPLL_LOCKED;

end
//Wait untill the TXPLL is locked to inclk and TX PLL has a 

stable output clock which is also fed to RX CRU
else if (pll_locked)

begin
 state <= STABLE_TX_PLL;
 rxdigitalreset_inclk<= 1'b1;
 rxanalogreset_inclk <= 1'b0;
 
 pll_areset <= 1'b0;

end
else

begin
state <= STROBE_TXPLL_LOCKED;
rxdigitalreset_inclk <= 1'b1;
rxanalogreset_inclk <= 1'b1;

pll_areset <= 1'b0;
end

STABLE_TX_PLL:  if (sync_reset)      //Synchronous Reset can 
be asserted in IDLE state (After reset seq has finished)

begin
rxdigitalreset_inclk <= 1'b1;
rxanalogreset_inclk <= 1'b1;

pll_areset <= 1'b1;
state <= STROBE_TXPLL_LOCKED;

end
else if (rx_freqlocked)

begin 
state <= WAIT_STATE;
waitstate_timer <= waitstate_timer - 

1'b1 ;
 rxdigitalreset_inclk<= 1'b1;
 rxanalogreset_inclk <= 1'b0;
 
 pll_areset <= 1'b0;

end
else

begin
state <= STABLE_TX_PLL;
 rxdigitalreset_inclk<= 1'b1;
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 rxanalogreset_inclk <= 1'b0;
 
 pll_areset <= 1'b0;

end
WAIT_STATE: if (sync_reset)      //Synchronous Reset can be 

asserted in IDLE state (After reset seq has finished)
begin

rxdigitalreset_inclk <= 1'b1;
rxanalogreset_inclk <= 1'b1;

pll_areset <= 1'b1;
state <= STROBE_TXPLL_LOCKED;

end
else if(rx_freqlocked)   //Condition to have 

rx_freqlocked signal a stable high and should not bounce around
begin 
//Decrement a Timer of 2ms (Refer 

Stratix GX Datasheet for accurate value)after rx_freqlocked is 
asserted 

//This time is given to ensure the 
recovered clock to be stable (Cannot have any freq variations) and 
is locked to incomming data

if(waitstate_timer == 0)
begin

state <= IDLE;
rxdigitalreset_inclk<= 1'b0;
 rxanalogreset_inclk <= 

1'b0;
 
 pll_areset <= 1'b0;

end
else 

begin
waitstate_timer <= 

waitstate_timer - 1'b1;
rxdigitalreset_inclk<= 1'b1;
 rxanalogreset_inclk <= 

1'b0;
 
 pll_areset <= 1'b0;
 state <= WAIT_STATE;

end
end 

         else 
begin

rxdigitalreset_inclk<= 1'b1;
 rxanalogreset_inclk <= 1'b0;
 
 pll_areset <= 1'b0;
waitstate_timer <= 

WAITSTATE_TIMER_VALUE;
state <= STABLE_TX_PLL;

end

    default: state = IDLE;
  endcase
end
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/*synchronizing the rxdigitalreset to recovered clock domain
If rxdigitalreset is used for Receive GXB, then this 
synchronization is needed because
internally the rxdigitalreset is synchronized to recovered clock 
(rx_clkout).To reset the rx_coreclk domain logic in
PLD fabric following reset is useful
*/

always @(posedge rx_coreclk or posedge async_reset)
if(async_reset)

begin
rxdigitalreset_rx_coreclk_Q <= 1'b1;
rxdigitalreset <= 1'b1;

end  
 else

begin
 if(receive_digitalreset)

begin
rxdigitalreset_rx_coreclk_Q <= 1'b1;
rxdigitalreset  <= 1'b1;

end
else

begin
rxdigitalreset_rx_coreclk_Q <= 

rxdigitalreset_inclk;
rxdigitalreset   <= 

rxdigitalreset_rx_coreclk_Q;
end

end

endmodule

Design Example 2
This design example shows a receive-only configuration where inclk is 
the transmit PLL input reference clock, the output of transmit PLL trains 
receive CRU, and rx_clkout is the receive parallel interface clock.

This design example has the following constraints:

■ If your design requirements are different from the examples, use the 
flow charts and waveforms for each configuration as design 
guidelines.

■ The design example requires a reset controller that generates a 
sync_reset (synchronous reset) for the entire system.

■ The design example has an async_reset (a power down in GXB 
terms) and digital resets for transmit and receive. All user input 
digital resets must be at least four cycles long.

■ This design example does not cover all the digital reset scenarios in 
a system that resets the digital logic of the GXB.
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■ In this example, whenever the rx_freqlocked signal toggles the 
rxdigitalreset, the receiver’s digital circuit is reset. However, 
you can make changes to the design to avoid this if, for example, you 
want to debug your design without the core being reset.

■ If you plan to use REFCLKB pins in your design, see the REFCLKB Pin 
Constraints chapter of the Stratix GX Device Handbook, Volume 2 for 
information about the effects of analog resets (pll_arest, 
rx_analogreset). 

/*
 Copyright (c) Altera Corporation, 2004.
 This file may contain proprietary and confidential information of 
 Altera Corporation 

Contacting Altera
=================

We have made every effort to ensure that this design example works 
correctly. If you have a question that is not answered by the 
information then please contact Altera Support.

****************************************************************
Reset Sequence for the ALTGXB. The configuration of GXB for which 
the following
reset sequence is valid is:

Transmit and Receive : Receiver ONLY
Datapath : Single Width(8/10 bits) or Double Width (16/20 

bits)
receive parallel clock: rx_clkout
Functional Mode :'Any' 
RX PLL CRU : Train RX PLL CRU with TX PLL ouput clock (refClk 

as shown in Mega Wizard)

***************************************************************/

`timescale 1ns/10ps

module reset_seq_rx_ONLY_TXPLL_rx_clkout (
rx_clkout,
inclk, 

 sync_reset, 
 async_reset,
 receive_digitalreset,
 pll_locked,
 rx_freqlocked,

pll_areset,
 rxanalogreset,
 rxdigitalreset
 
);

input inclk; //GXB input reference clock
input rx_clkout;//Receive recovered clock  
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input sync_reset;      //Input: synchronous reset from the system
input async_reset;   //Input: async reset from system

input receive_digitalreset; //Input : Reset the receiver section

input rx_freqlocked;   //rx_freqlocked signal from receive; 
Transition from 'lock to reference clock mode' to 'lock to data 
mode'
input pll_locked;      // Transmit PLL of GXB locked

output rxdigitalreset;//GXB Receive digital reset 
output rxanalogreset;//Receive power down signal

output pll_areset;//GXB power down signal

reg rxdigitalreset;
wire rxanalogreset;

reg pll_areset;
reg [2:0] state;
reg rxdigitalreset_inclk;
reg rxanalogreset_inclk;

reg rxdigitalreset_rx_clkout_Q;
reg rxanalogreset_rx_clkout_Q;

parameter IDLE = 3'b000;
parameter STROBE_TXPLL_LOCKED = 3'b001;
parameter STABLE_TX_PLL = 3'b010;
parameter WAIT_STATE = 3'b011;

//Parameter value of T (2ms)based on the fastest clock (or 3.1875 
Gbps) 
parameter WAITSTATE_TIMER_VALUE = 1000000;

reg [19:0]waitstate_timer;  //timer - for actual value, refer 
stratix data sheet

assign rxanalogreset = rxanalogreset_inclk;

always @ (posedge inclk or posedge async_reset) begin
if (async_reset) 

begin
rxdigitalreset_inclk <= 1'b1;
rxanalogreset_inclk <= 1'b1;
pll_areset <= 1'b1;
waitstate_timer <= WAITSTATE_TIMER_VALUE;
state <= STROBE_TXPLL_LOCKED;

end
else
  case (state)

IDLE:
if (sync_reset)      //Synchronous Reset can be 

asserted in IDLE state (After reset seq has finished)
begin
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rxdigitalreset_inclk <= 1'b1;
rxanalogreset_inclk <= 1'b1;

pll_areset <= 1'b1;
waitstate_timer <= 

WAITSTATE_TIMER_VALUE;
state<= STROBE_TXPLL_LOCKED;

end
else

begin
rxdigitalreset_inclk <= 1'b0;
rxanalogreset_inclk <= 1'b0;
pll_areset <= 1'b0;
state <= IDLE;

  end

STROBE_TXPLL_LOCKED:  if (sync_reset)      //Synchronous Reset 
can be asserted in IDLE state (After reset seq has finished)

begin
rxdigitalreset_inclk <= 1'b1;
rxanalogreset_inclk <= 1'b1;

pll_areset <= 1'b1;
state <= 

STROBE_TXPLL_LOCKED;
end

//Wait untill the TXPLL is locked to inclk and TX PLL has a 
stable output clock which is also fed to RX CRU

else if (pll_locked)
begin

 state <= STABLE_TX_PLL;
 rxdigitalreset_inclk<= 1'b1;
 rxanalogreset_inclk <= 1'b0;
 
 pll_areset <= 1'b0;

end
else

begin
state <= STROBE_TXPLL_LOCKED;
rxdigitalreset_inclk <= 1'b1;
rxanalogreset_inclk <= 1'b1;

pll_areset <= 1'b0;
end

STABLE_TX_PLL:  if (sync_reset)      //Synchronous Reset can 
be asserted in IDLE state (After reset seq has finished)

begin
rxdigitalreset_inclk <= 1'b1;
rxanalogreset_inclk <= 1'b1;

pll_areset <= 1'b1;
state <= STROBE_TXPLL_LOCKED;

end
else if (rx_freqlocked)

begin 
state <= WAIT_STATE;
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waitstate_timer <= waitstate_timer - 
1'b1 ;

 rxdigitalreset_inclk<= 1'b1;
 rxanalogreset_inclk <= 1'b0;
 
 pll_areset <= 1'b0;

end
else

begin
state <= STABLE_TX_PLL;
 rxdigitalreset_inclk<= 1'b1;
 rxanalogreset_inclk <= 1'b0;
 
 pll_areset <= 1'b0;

end
WAIT_STATE: if (sync_reset)      //Synchronous Reset can be 

asserted in IDLE state (After reset seq has finished)
begin

rxdigitalreset_inclk <= 1'b1;
rxanalogreset_inclk <= 1'b1;

pll_areset <= 1'b1;
state <= STROBE_TXPLL_LOCKED;

end
else if(rx_freqlocked)   //Condition to have 

rx_freqlocked signal a stable high and should not bounce around
begin 
//Decrement a Timer of 2ms (Refer 

Stratix GX Datasheet for accurate value)after rx_freqlocked is 
asserted 

//This time is given to ensure the 
recovered clock to be stable (Cannot have any freq variations) and 
is locked to incomming data

if(waitstate_timer == 0)
begin

state <= IDLE;
rxdigitalreset_inclk<= 1'b0;
 rxanalogreset_inclk <= 

1'b0;
 
 pll_areset <= 1'b0;

end
else 

begin
waitstate_timer <= 

waitstate_timer - 1'b1;
rxdigitalreset_inclk<= 1'b1;
 rxanalogreset_inclk <= 

1'b0;
 
 pll_areset <= 1'b0;
 state <= WAIT_STATE;

end
end 

         else 
begin

rxdigitalreset_inclk<= 1'b1;
 rxanalogreset_inclk <= 1'b0;
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 pll_areset <= 1'b0;
waitstate_timer <= 

WAITSTATE_TIMER_VALUE;
state <= STABLE_TX_PLL;

end

    default: state = IDLE;
  endcase
end

/*synchronizing the rxdigitalreset to recovered clock domain
If rxdigitalreset is only used for receive GXB, synchronization 
is redundant because internally the rxdigitalreset is 
synchronized to the recovered clock (rx_clkout). In the above 
description of the module, User likes to operate on the system 
clock or PLD clock domain where one would like to have a FIFO with 
rx_clkout domain being write clock and pld clock domain (generic 
name, can be any clock name) as read clock.
To reset the rx_clkout domain logic in PLD fabric following reset 
is useful
*/

always @(posedge rx_clkout or posedge async_reset)
if(async_reset)

begin
rxdigitalreset_rx_clkout_Q <= 1'b1;
rxdigitalreset <= 1'b1;

end  
 else

begin
 if(receive_digitalreset)

begin
rxdigitalreset_rx_clkout_Q <= 1'b1;
rxdigitalreset  <= 1'b1;

end
else

begin
rxdigitalreset_rx_clkout_Q <= 

rxdigitalreset_inclk;
rxdigitalreset   <= 

rxdigitalreset_rx_clkout_Q;
end

end

endmodule

Receive CRU With Transmit PLL Output Clock Option Disabled

This section provides examples that show a receive-only configuration 
with a train receive CRU and the transmitter PLL output clock option 
disabled. The flow chart in Figure 9–11 on page 9–33 and the waveform 
shown in Figure 9–12 on page 9–34 are valid for this configuration also. 
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The difference in this configuration from the configuration in “Receive 
CRU With Transmit PLL Output Clock Option Enabled” on page 9–32 is 
that receive CRU is trained by the input pin rx_cruclk. 

Figure 9–13 shows the receive-only configuration with clock options 
disabled.

Figure 9–13. Receive Clock Only With Clock Options Disabled

Design Example 1
This design example shows a receive only configuration with 
rx_cruclk as the receive CRU input reference clock and rx_coreclk 
as the receive parallel interface clock.

This design example has the following constraints:

■ If your design requirements are different from the examples, use the 
flow charts and waveforms for each configuration as design 
guidelines.

■ The design example requires a reset controller that generates a 
sync_reset (synchronous reset) for the entire system.

■ The design example has an async_reset (a power down in GXB 
terms) and digital resets for transmit and receive. All user input 
digital resets must be at least four cycles long.

■ This design example does not cover all the digital reset scenarios in 
a system that resets the digital logic of the GXB.

■ In this example, whenever the rx_freqlocked signal toggles the 
rxdigitalreset, the receiver’s digital circuit is reset. However, 
you can make changes to the design to avoid this if, for example, you 
want to debug your design without the core being reset.

Receive Only with Train RX
CRU with TXPLL Output Clock

Option Disabled

Single Width
(8/10)

Double Width
(16/20)

rx_clkout rx_coreclk rx_clkout

Receive Parallel Clock

data path width

Receive Parallel Clock
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■ If you plan to use REFCLKB pins in your design, see the REFCLKB Pin 
Constraints chapter of the Stratix GX Device Handbook, Volume 2 for 
information about the effects of analog resets (pll_arest, 
rx_analogreset). 

/*
 Copyright (c) Altera Corporation, 2004.
 This file may contain proprietary and confidential information of 
 Altera Corporation 

Contacting Altera
=================

We have made every effort to ensure that this design example works 
correctly. If you have a question that is not answered by the 
information, please contact Altera Support.

****************************************************************
Reset Sequence for the ALTGXB. The configuration of GXB for which 
the following
reset sequence is valid is:

Transmit and Receive : Receive Only
Datapath : Single Width(8/10 bits)
receive parallel clock: rx_coreclk
Functional Mode :'Any' 
RX PLL CRU : rx_cruclk

***************************************************************/

`timescale 1ns/10ps

module reset_seq_rx_rx_cruclk_rx_coreclk (
rx_coreclk,
rx_cruclk,

 sync_reset, 
 async_reset,
 receive_digitalreset,
 rx_freqlocked,

 rxanalogreset,
 rxdigitalreset
 
);

input rx_cruclk;   //Receive GXB input reference clock
input rx_coreclk;//Receive recovered clock  

input sync_reset;      //Input: synchronous reset from the system
input async_reset;   //Input: async reset from system
input receive_digitalreset; //Input : Reset the receiver section
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input rx_freqlocked;   //rx_freqlocked signal from receive; 
Transition from 'lock to reference clock mode' to 'lock to data 
mode'

output rxdigitalreset;//GXB Receive digital reset 
output rxanalogreset;//Receive power down signal

reg rxdigitalreset;

reg rxdigitalreset_rx_cruclk;
reg rxdigitalreset_rx_coreclk_Q;
reg rxanalogreset;

//Parameter value of T (2ms)based on the fastest clock (or 3.1875 
Gbps) 
parameter WAITSTATE_TIMER_VALUE = 1000000;

reg [19:0]waitstate_timer;  //timer - for actual value, refer 
stratix data sheet

//Receive Reset Sequence
always @(posedge rx_cruclk or posedge async_reset)

if(async_reset)
begin

rxanalogreset <= 1'b1;
rxdigitalreset_rx_cruclk <= 1'b1;
waitstate_timer <= 

WAITSTATE_TIMER_VALUE;
end

else
begin

if(sync_reset)
begin

rxanalogreset <= 1'b1;
rxdigitalreset_rx_cruclk<= 1'b1;
waitstate_timer <= 

WAITSTATE_TIMER_VALUE;
end

else
begin

rxanalogreset <= 1'b0;
if (rx_freqlocked)

begin 
if(waitstate_timer == 0)

begin
waitstate_timer 

<= waitstate_timer;

if(receive_digitalreset)

rxdigitalreset_rx_cruclk <= 1'b1;
else
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rxdigitalreset_rx_cruclk <= 1'b0;
end

else 
begin

waitstate_timer 
<= waitstate_timer - 1'b1;

rxdigitalreset_rx_cruclk <= 1'b1;
end

end
else

begin
 

rxdigitalreset_rx_cruclk <= 1'b1;
 waitstate_timer <= 

WAITSTATE_TIMER_VALUE;
end

end
end

/*synchronizing the rxdigitalreset to recovered clock domain
If rxdigitalreset is used for Receive GXB, then this 
synchronization is needed because
internally the rxdigitalreset is only synchronized to recovered 
clock (rx_clkout). 
To reset the rx_coreclk domain logic in PLD fabric following reset 
is useful
*/

always @(posedge rx_coreclk or posedge async_reset)
if(async_reset)

begin
rxdigitalreset_rx_coreclk_Q <= 1'b1;
rxdigitalreset <= 1'b1;

end  
 else

begin
 if(receive_digitalreset)

begin
rxdigitalreset_rx_coreclk_Q <= 1'b1;
rxdigitalreset <= 1'b1;

end
else

begin
rxdigitalreset_rx_coreclk_Q <= 

rxdigitalreset_rx_cruclk;
rxdigitalreset   <= 

rxdigitalreset_rx_coreclk_Q;
end

end

endmodule
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Design Example 2
This design example shows a receive-only configuration with 
rx_cruclk as the receive CRU input reference clock and rx_clkout as 
the receive parallel interface clock.

This design example has the following constraints:

■ If your design requirements are different from the examples, use the 
flow charts and waveforms for each configuration as design 
guidelines.

■ The design example requires a reset controller that generates a 
sync_reset (synchronous reset) for the entire system.

■ The design example has an async_reset (a power down in GXB 
terms) and digital resets for transmit and receive. All user input 
digital resets must be at least four cycles long.

■ This design example does not cover all the digital reset scenarios in 
a system that resets the digital logic of the GXB.

■ In this example, whenever the rx_freqlocked signal toggles the 
rxdigitalreset, the receiver’s digital circuit is reset. However, 
you can make changes to the design to avoid this if, for example, you 
want to debug your design without the core being reset.

■ If you plan to use REFCLKB pins in your design, see the REFCLKB Pin 
Constraints chapter of the Stratix GX Device Handbook, Volume 2 for 
information about the effects of analog resets (pll_arest, 
rx_analogreset). 

/*
 Copyright (c) Altera Corporation, 2004.
 This file may contain proprietary and confidential information of 
 Altera Corporation 

Contacting Altera
=================

we have made every effort to ensure that this design example works 
correctly. If you have a question that is not answered by the 
information, please contact Altera Support.

****************************************************************
Reset Sequence for the ALTGXB. The configuration of GXB for which 
the following
reset sequence is valid is:

Transmit and Receive : Receive Only
Datapath : Single Width(8/10 bits) or Double Width(16/20 

bits)
receive parallel clock: rx_clkout
Functional Mode :'Any' 
RX PLL CRU : rx_cruclk

***************************************************************/
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`timescale 1ns/10ps

module reset_seq_rx_rx_cruclk_rx_clkout (
rx_clkout,
rx_cruclk,

 sync_reset, 
 async_reset,
 receive_digitalreset,
 rx_freqlocked,

 rxanalogreset,
 rxdigitalreset
 
);

input rx_cruclk;   //Receive GXB input reference clock
input rx_clkout;//Receive recovered clock  

input sync_reset;      //Input: synchronous reset from the system
input async_reset;   //Input: async reset from system
input receive_digitalreset; //Input : Reset the receiver section

input rx_freqlocked;   //rx_freqlocked signal from receive; 
Transition from 'lock to reference clock mode' to 'lock to data 
mode'

output rxdigitalreset;//GXB Receive digital reset 
output rxanalogreset;//Receive power down signal

reg rxdigitalreset;

reg rxdigitalreset_rx_cruclk;
reg rxdigitalreset_rx_clkout_Q;
reg rxanalogreset;

//Parameter value of T (2ms)based on the fastest clock (or 3.1875 
Gbps) 
parameter WAITSTATE_TIMER_VALUE = 1000000;

reg [19:0]waitstate_timer;  //timer - for actual value, refer 
stratix data sheet

//Receive Reset Sequence
always @(posedge rx_cruclk or posedge async_reset)

if(async_reset)
begin

rxanalogreset <= 1'b1;
rxdigitalreset_rx_cruclk <= 1'b1;
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waitstate_timer <= 
WAITSTATE_TIMER_VALUE;

end
else

begin
if(sync_reset)

begin
rxanalogreset <= 1'b1;
rxdigitalreset_rx_cruclk<= 1'b1;
waitstate_timer <= 

WAITSTATE_TIMER_VALUE;
end

else
begin

rxanalogreset <= 1'b0;
if (rx_freqlocked)

begin 
if(waitstate_timer == 0)

begin
waitstate_timer 

<= waitstate_timer;

if(receive_digitalreset)

rxdigitalreset_rx_cruclk <= 1'b1;
else

rxdigitalreset_rx_cruclk <= 1'b0;
end

else 
begin

waitstate_timer 
<= waitstate_timer - 1'b1;

rxdigitalreset_rx_cruclk <= 1'b1;
end

end
else

begin
 

rxdigitalreset_rx_cruclk <= 1'b1;
 waitstate_timer <= 

WAITSTATE_TIMER_VALUE;
end

end
end

/*synchronizing the rxdigitalreset to recovered clock domain
If rxdigitalreset is only used for Receive GXB, then this 
synchronization is not needed because internally the 
rxdigitalreset is only synchronized to recovered clock 
(rx_clkout). In the above description of the module, a designer 
likes to operate on the system clock or PLD clock domain where one 
would like to have a FIFO with rx_clkout domain being write clock 
and may have pld clock domain(Generic name, can be any clock name)
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as read clock. pld clock is optional. To reset the rx_clkout 
domain logic in PLD fabric following reset is useful*/

always @(posedge rx_clkout or posedge async_reset)
if(async_reset)

begin
rxdigitalreset_rx_clkout_Q <= 1'b1;
rxdigitalreset <= 1'b1;

end  
 else

begin
 if(receive_digitalreset)

begin
rxdigitalreset_rx_clkout_Q <= 1'b1;
rxdigitalreset  <= 1'b1;

end
else

begin
rxdigitalreset_rx_clkout_Q <= 

rxdigitalreset_rx_cruclk;
rxdigitalreset   <= 

rxdigitalreset_rx_clkout_Q;
end

end

endmodule

Transmitter Reset

The configurations and design examples in this section show how to 
implement a reset sequence for the transmitter channels. In this 
configuration, GXB is configured only as a transmitter. In the design 
examples, the tx_coreclk option is not shown because the reset signals 
(txdigitalreset) based on tx_coreclk are synchronized internally 
by the reset controller in the Stratix GX hard IP. This configuration only 
demonstrates the reset sequence. You might want to add additional 
escape states and other system-specific features in your design. If your 
design requirements are different from the design example, you can make 
necessary changes, using the flow chart and waveform figures in each 
section as guidelines.
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Figure 9–14. Transmitter Only Clock Options

Figure 9–15 shows a situation where only the transmitter channel 
requires a reset sequence.

Figure 9–15. Transmitter Reset Sequence

Transmit ONLY

Single Width
(8/10)

Double Width
(16/20)

tx_coreclk inclktx_coreclk inclk

Transmit Parallel Clock

data path width

Start

pll_areset = high
txdigitalreset = high

pll_areset = low
txdigitalreset = high

pll_locked = high

pll_areset = low
txdigitalreset = low

transmit_digitalreset = high

pll_areset = low
txdigitalreset = high

YES

NO

YES

NO

async_reset or sync_reset
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The waveform in Figure 9–16 shows the functionality of the transmitter 
reset sequence shown in Figure 9–15. As described in Table 9–1 on 
page 9–3, the pll_areset resets the entire transceiver block, including 
both the analog and digital portions of the transmitter and receiver. After 
this signal is deasserted, the controller waits until the transmitter PLL is 
stable (pll_locked = 1'b1) before deasserting tx_digitalreset. 
This ensures that the output of the transmitter PLL is stable before 
releasing any of the logic that it feeds.

Figure 9–16. Transmitter Reset Sequence Waveform

Design Example 1
This design example shows a transmit-only configuration with inclk as 
both the transmit PLL input reference clock and the transmit parallel 
interface clock.

This design example has the following constraints:

■ If your design requirements are different from the examples, use the 
flow charts and waveforms for each configuration as design 
guidelines.

■ The design example requires a reset controller that generates a 
sync_reset (synchronous reset) for the entire system.

■ The design example has an async_reset (a power down in GXB 
terms) and digital resets for transmit and receive. All user input 
digital resets must be at least four cycles long.

■ This design example does not cover all the digital reset scenarios in 
a system that resets the digital logic of the GXB.

■ In this example, whenever the rx_freqlocked signal toggles the 
rxdigitalreset, the receiver’s digital circuit is reset. However, 
you can make changes to the design to avoid this if, for example, you 
want to debug your design without the core being reset.

pll_areset

tx_digitalreset

pll_locked

Output Status

Reset Signals

Stable TXPLL Clock

1 2

3

4
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Reset Control & Power Down
■ If you plan to use REFCLKB pins in your design, see the REFCLKB Pin 
Constraints chapter of the Stratix GX Device Handbook, Volume 2 for 
information about the effects of analog resets (pll_arest, 
rx_analogreset). 

/*
 Copyright (c) Altera Corporation, 2004.
 This file may contain proprietary and confidential information of 
 Altera Corporation 

Contacting Altera
=================

We have made every effort to ensure that this design example works 
correctly. If you have a question that is not answered by the 
information, please contact Altera Support.

****************************************************************
Reset Sequence for the ALTGXB. The configuration of GXB for which 
the following
reset sequence is valid is:

Transmit and Receive : Transmit ONLY
Datapath : Single Width(8/10 bits) or Double Width (16/20 

bits)
Transmit parallel clock: '-'
Functional Mode :'Any' 

***************************************************************/

`timescale 1ns/10ps

module reset_seq_tx_ONLY (

inclk, 

 sync_reset, 
 async_reset,
 transmit_digitalreset,
 pll_locked,

pll_areset, 
txdigitalreset
 
);

input inclk; //GXB input reference clock

input sync_reset;      //Input: synchronous reset from the system
input async_reset;   //Input: async reset from system
input transmit_digitalreset; //Input: Reset only the transmit 
digital section
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Recommended Resets
input pll_locked;      // Transmit PLL of GXB locked

output txdigitalreset; //GXB transmit digital reset
output pll_areset;//GXB power down signal

reg txdigitalreset;
reg pll_areset;
reg [1:0] state;

parameter IDLE = 2'b00;
parameter STROBE_TXPLL_LOCKED = 2'b01;

always @ (posedge inclk or posedge async_reset) begin
if (async_reset) 

begin

txdigitalreset <= 1'b1;
pll_areset <= 1'b1;
state <= STROBE_TXPLL_LOCKED;

end
else
  case (state)

IDLE:
if (sync_reset)      //Synchronous Reset can be 

asserted in IDLE state (After reset seq has finished)
begin

txdigitalreset <= 1'b1;
pll_areset <= 1'b1;
state <= STROBE_TXPLL_LOCKED;

end
else

begin

pll_areset <= 1'b0;
state <= IDLE;
if(transmit_digitalreset)

txdigitalreset <= 1'b1;
else

txdigitalreset <= 1'b0;
  end

STROBE_TXPLL_LOCKED:  if (sync_reset)      //Synchronous Reset 
can be asserted in IDLE state (After reset seq has finished)

begin

txdigitalreset <= 1'b1;
pll_areset <= 1'b1;
state <= STROBE_TXPLL_LOCKED;

end
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Reset Control & Power Down
//Wait untill the TXPLL is locked to inclk and TX PLL has a 
stable output clock which is also fed to RX CRU

else if (pll_locked)
begin

 state <= IDLE;
 txdigitalreset <= 1'b0;
 pll_areset <= 1'b0;

end
else

begin
state <= STROBE_TXPLL_LOCKED;
txdigitalreset <= 1'b1;
pll_areset <= 1'b0;

end

    default: state = IDLE;
  endcase
end

endmodule

Power Down The Quartus II software automatically selects the power-down feature 
when you configure the Stratix GX device. All unused transceiver 
channels and transceiver blocks in a design are powered down to reduce 
the overall power consumption. The power-down feature cannot be used 
on the fly to turn the transceiver channels/transceiver blocks on/off 
without reconfiguration.

Table 9–2 details the state of the transceiver I/O pins during power-
down.

Table 9–2. I/O Pin States During Power-Down  (Part 1 of 2)

Operation Transmitter Pins Receiver Pins REFCLKB Pins Rref Pin

Normal operation Transmitter Receiver Clk input Ext. reference R

Power down Tri-state (1) Tri-state (1) Tri-state (2) Low (3)
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Power Down
PMA loop 
back

Serial loop 
back

Tri-state (4)
toggle

Low (5) — —

Reverse 
serial loop 

back

Transmitter (6) Receiver — —

Notes to Table 9–2:
(1) Either leave these pins floating or connect n_leg to GXB_GND through a 10-kΩ resistor and connect p_leg to 

GXB_VCC through a 10-kΩ resistor to improve the device’s immunity to noise.
(2) Either leave these pins floating or connect refclkb(+) to GXB_GND through a 10-kΩ resistor and connect 

refclkb(-) to GXB_VCC through a 10-kΩ resistor to improve the device’s immunity to noise.
(3) Altera recommends driving the reference resistor pin low for the powered down transceiver block. 
(4) Transmitter output is tri-stated at the lowest VOD setting and is toggling at any other setting. However, the VO D is 

80% of the selected VO D  setting.
(5) Receiver pin is pulled low internally. It must be either left floating or pulled low externally.
(6) Only the 4-mA setting is supported for reverse serial loopback. 

Table 9–2. I/O Pin States During Power-Down  (Part 2 of 2)

Operation Transmitter Pins Receiver Pins REFCLKB Pins Rref Pin
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