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Reverse Serial Loopback
The Reverse Serial Loopback can be set by selecting the radial button under the 
Loopback tab in the ALTGX MegaWizard. In reverse serial loopback mode, the data is 
received through the rx_datain port, retimed through the receiver CDR and sent out 
to the tx_dataout port. The received data is also available to the FPGA logic. No 
dynamic pin control is available to select or deselect reverse serial loopback. 
Figure 1–157 shows the transceiver channel datapath for reverse serial loopback 
mode. 

The active block of the transmitter channel is only the transmitter buffer. You can 
change the output differential voltage and the pre-emphasis first post tap values on 
the transmitter buffer through the ALTGX MegaWizard Plug-In Manager or through 
the dynamic reconfiguration controller. Reverse serial loopback is often implemented 
when using a bit error rate tester (BERT) on the upstream transmitter.

Figure 1–157. Reverse Serial Loopback Datapath (Grayed-Out Blocks are Not Active in this Mode)
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Reverse Serial Pre-CDR Loopback
The reverse serial pre-CDR loopback is available as a subprotocol under Basic 
functional mode. In reverse serial pre-CDR loopback, the data received through the 
rx_datain port is looped back to the tx_dataout port before the receiver CDR. The 
received data is also available to the FPGA logic. Figure 1–158 shows the transceiver 
channel datapath for reverse serial pre-CDR loopback mode. The active block of the 
transmitter channel is only the transmitter buffer. You can change the output 
differential voltage on the transmitter buffer through the ALTGX MegaWizard 
Plug-In Manager. The pre-emphasis settings for the transmitter buffer cannot be 
changed in this configuration. 

PCIe Reverse Parallel Loopback
PCIe reverse parallel loopback is only available in PCIe functional mode for Gen1 and 
Gen2 data rates. As shown in Figure 1–159, the received serial data passes through the 
receiver CDR, deserializer, word aligner, and rate matching FIFO buffer. It is then 
looped back to the transmitter serializer and transmitted out through the tx_dataout 
port. The received data is also available to the FPGA fabric through the rx_dataout 
port. This loopback mode is compliant with the PCIe specification 2.0. To enable this 
loopback mode, assert the tx_detectrxloopback port.

Figure 1–158. Reverse Serial Pre-CDR Loopback Datapath
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In Figure 1–159, the grayed areas show the inactive paths when the PCIe reverse 
parallel loopback mode is enabled.

Auxiliary Transmit (ATX) PLL Block
Stratix IV GX and GT transceivers contain the ATX PLL block that you can use to 
generate high-speed clocks for the transmitter channels on the same side of the 
device. Each:

■ Stratix IV GX device has 6G ATX PLL 

■ Stratix IV GT device has 6G ATX PLL and 10G ATX PLLs

f For data rates supported by these ATX PLLs, refer to the DC and Switching 
Characteristics for Stratix IV Devices chapter.

6G ATX PLL Block
Stratix IV GX can have either two (one on each side of the device) or four (two on each 
side of the device) 6G ATX PLLs, depending on the specific devices. 

f For data rates supported by 6G ATX PLLs, refer to the DC and Switching Characteristics 
for Stratix IV Devices chapter.

Figure 1–159. PCIe Reverse Parallel Loopback Mode Datapath (Grayed-Out Blocks are Not Active in this Mode)
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10G ATX PLL Block
Each Stratix IV GT device has two 10G ATX PLL blocks, one located on each side of 
the device. The 10G ATX PLLs provide low-jitter transceiver clocks to implement 
40G/100G Ethernet and SFI-S links specified by IEEE802.3ba and OIF specifications.

In EP4S40G2F40 and EP4S40G5H40 devices, you can use each 10G ATX PLL to 
generate transceiver clocks for up to six channels at data rates of up to 11.3 Gbps each.

In EP4S100G2F40, EP4S100G5H40, and EP4S100G5F45 devices, you can use each 10G 
ATX PLL to generate transceiver clocks for up to 12 channels at data rates of up to 
11.3 Gbps each.

Figure 1–163 and Figure 1–164 show transceiver channels that support data rates up 
to 11.3 Gbps in each Stratix IV GT device.

The 10G ATX PLL block consists of:

■ 10G ATX PLL—Synthesizes the input reference clock to generate the high-speed 
serial transceiver clock at frequency of half the configured data rate

■ ATX clock divider block—Divides the high-speed serial clock from the 10G ATX 
PLL to generate the low-speed parallel transceiver clock

The 10G ATX PLL architecture is functionally similar to the 6G ATX PLL architecture, 
except that it is optimized for the 10 Gbps data rate range.

Figure 1–160 shows the location of the ATX PLL blocks in two transceiver block 
device families.

Figure 1–160. Location of ATX PLL Blocks in a Four-Transceiver Block Stratix IV GX Device (Two 
on Each Side)

GXBL1 GXBR1

ATX PLL L0 (6G) ATX PLL R0 (6G)

GXBL0 GXBR0



Chapter 1: Transceiver Architecture in Stratix IV Devices 1–197
Auxiliary Transmit (ATX) PLL Block

September 2015 Altera Corporation Stratix IV Device Handbook
Volume 2: Transceivers

Figure 1–161 shows the location of the ATX PLL blocks in three transceiver block 
device families (for 230K and 530K devices and all other devices).

Figure 1–162 shows the location of the ATX PLL blocks in four transceiver block 
device families.

Figure 1–161. Location of ATX PLL Blocks with a Six Transceiver Block Stratix IV GX Device 
(Three on Each side)

Figure 1–162. Location of ATX PLL Blocks in an Eight-Transceiver Block Stratix IV GX Device 
(Four on Each Side)
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Figure 1–163 and Figure 1–164 show the locations of the 6G and 10G ATX PLLs in 
each Stratix IV GT device.

Input Reference Clocks for the ATX PLL Block
The 6G ATX PLL block does not have a dedicated reference clock pin. The following 
are the possible input reference clock sources:

■ REFCLKs from the transceiver blocks on the same side of the device if the 
corresponding CMU channels are not used as transceiver channels

■ Input reference clock provided through the PLL cascade clock network

■ Clock inputs connected through the global clock lines

Altera recommends using the REFCLK pins from the adjacent transceiver block below 
the ATX PLL block to improve performance.

Figure 1–163. Location of Transceiver Channel and PLL in Stratix IV GT Devices (EP4S40G2F40, EP4S40G5H40, 
EP4S100G2F40 and EP4S100G5H40)
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Figure 1–164. Location of Transceiver Channel and PLL in Stratix IV GT Devices (EP4S100G5F45)
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For the 10G ATX PLL, Stratix IV GT devices only allow driving the reference clock 
source from one of the dedicated reflck pins on the same side of the device.

1 For improved jitter performance, Altera strongly recommends using the REFCLK pins 
of the transceiver block located immediately below the 10G ATX PLL block to drive 
the input reference clock.

f For more information about the input reference clocks for ATX PLLs, refer to the 
Transceiver Clocking for Stratix IV Devices chapter.

Architecture of the ATX PLL Block
Figure 1–165 shows the ATX PLL block components (the ATX PLL, ATX clock divider, 
and a shared control signal generation block). 

The functional blocks on the ATX PLL are similar to the blocks explained in “CMU0 
PLL” on page 1–102. The values of the /M and /L divider settings in the ATX PLL are 
automatically selected by the Quartus II software based on the transceiver channel 
configuration.

The ATX PLL high-speed clock output provides high-speed serial clocks for 
non-bonded functional modes such as CEI (with the “none” subprotocol).

Figure 1–165. ATX PLL Block

Notes to Figure 1–165:

(1) In non-bonded functional modes (for example, CEI functional mode), the transmitter channel uses the transmitter local clock divider to divide this 
high-speed clock output to provide clocks for its PMA and PCS blocks.

(2) This is used in Basic ×4, ×8, and PCIe ×4 and ×8 functional modes. 
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ATX Clock Divider 
The ATX clock divider divides the ATX PLL high-speed clock and provides 
high-speed serial and low-speed parallel clock for bonded functional modes such as 
PCIe (×4 and ×8), Basic ×4 and ×8, and PMA-Direct mode with ×N configuration. For 
PCIe functional mode support, the ATX clock divider consists of the PCIe rateswitch 
circuit to enable dynamic rateswitch between PCIe Gen1 and Gen2 data rates. For 
more information on this circuit, refer to “CMU0 Channel” on page 1–101.

The clock outputs from the ATX PLL block are provided to the transmitter channels 
through the ×N_Top or ×N_bottom clock lines, as shown in Figure 1–166. 

f For more information, refer to the Transceiver Clocking for Stratix IV Devices chapter.

The Differences Between 10G ATX PLL, 6G ATX PLL, and CMU PLL
Table 1–70 lists the differences between the 10G ATX PLL, 6G ATX PLL, and CMU 
PLL.

Figure 1–166. ATX Clock Divider 
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Table 1–70. Differences Between the 10G ATX PLL, 6G ATX PLL, and CMU PLL (Part 1 of 2)

Difference Category/PLLs 10G ATX PLL 6G ATX PLL CMU PLL

Available in Stratix IV GT device Stratix IV GX and GT devices Stratix IV GX and GT devices

Data rates (Gbps) 9.9 to 11.3

4.8 to 5.4 and 6.0 and 6.5

2.4 to 2.7 and 3.0 and 3.25 (1)

1.2 to 1.35 and 1.5 to 1.625 (1)

■ Up to 8.5 for Stratix IV GX 
devices

■ Up to 11.3 for 
Stratix IV GT devices 

Input reference clock 
options

Only dedicated refclk 
pins on the same side of 

the device (2), (3)

■ Clock inputs connected 
through the inter transceiver 
block (ITB) lines.

■ Clock inputs connected 
through the PLL cascade clock 
network.

■ Clock inputs connected 
through the global clock lines. 
(3)

■ Clock inputs connected 
through the inter 
transceiver block (ITB) 
lines.

■ clock inputs connected 
through the PLL cascade 
clock network.

■ Clock inputs connected 
through the global clock 
lines, refclk0 and 
refclk1 clock input, 
dedicated refclks in the 
transceiver block. (3)

http://www.altera.com/literature/hb/stratix-iv/stx4_siv52002.pdf
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Calibration Blocks
Stratix IV GX and GT devices contain calibration circuits that calibrate the OCT 
resistors and the analog portions of the transceiver blocks to ensure that the 
functionality is independent of process, voltage, or temperature variations. 

Calibration Block Location
Figure 1–167 shows the location and number of calibration blocks available for 
different Stratix IV GX and GT devices. In Figure 1–167 through Figure 1–172, the 
calibration block R0 and L0 refer to the calibration blocks on the right and left side of 
the devices, respectively.

Power Supply—VCCA_L/R (V) 
options for PLLs 3.3

3.0 or

3.3 (4)

2.5 or

3.0 or

3.3 (4)

Phase noise Lower when compared 
with the CMU PLL (5)

Lower when compared with the 
CMU PLL (5)

Higher when compared with 
the ATX PLLs (5)

Notes to Table 1–70:

(1) Using the L dividers available in ATX PLLs. 
(2) For improved jitter performance, Altera strongly recommends using the refclk pins of the transceiver block located immediately below the 10G 

ATX PLL block to drive the input reference clock. 
(3) For more information, refer to the Input Reference Clock Source table in the Stratix IV Transceiver Clocking chapter. 
(4) Option in Stratix IV GT devices.
(5) For more information about phase noise and PLL bandwidths of ATX and CMU PLLs, refer to the characterization reports.

Table 1–70. Differences Between the 10G ATX PLL, 6G ATX PLL, and CMU PLL (Part 2 of 2)

Difference Category/PLLs 10G ATX PLL 6G ATX PLL CMU PLL

Figure 1–167. Calibration Block Locations in Stratix IV GX and GT Device with Two Transceiver 
Blocks (on Each Side)
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Figure 1–168 shows Stratix IV GX 230K and 530K devices that have three transceiver 
blocks each on the left and right side and one ATX PLL block on each side.

Figure 1–168. Calibration Block Locations in Stratix IV GX 230K and 530K Devices with Three 
Transceiver Blocks (on Each Side) 
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Figure 1–169 shows Stratix IV GX devices other than 230K and 530K that have three 
transceiver blocks each on the left and right side and two ATX PLL blocks on each 
side.

Figure 1–169. Calibration Block Locations in Stratix IV GX Devices Other than 230K and 530K 
with Three Transceiver Blocks (on Each Side) 
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Figure 1–170 shows Stratix IV GX devices that have four transceiver blocks each on 
the left and right side and two ATX PLL blocks on each side.

Figure 1–171 shows Stratix IV GX devices that have two transceiver blocks only on the 
right side of the device.

The Quartus II software automatically selects the appropriate calibration block based 
on the assignment of the transceiver tx_dataout and rx_datain pins.

Figure 1–170. Calibration Block Locations in Stratix IV GX Devices with Four Transceiver Blocks 
(on Each Side)

Figure 1–171. Calibration Block Locations in Stratix IV GX Devices with Two Transceiver Blocks 
(Right Side Only)
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Calibration
The calibration block internally generates a constant internal reference voltage, 
independent of process, voltage, or temperature variations. It uses the internal 
reference voltage and external reference resistor (you must connect the resistor to the 
RREF pin) to generate constant reference currents. These reference currents are used by 
the analog block calibration circuit to calibrate the transceiver blocks. 

The OCT calibration circuit calibrates the OCT resistors present in the transceiver 
channels. You can enable the OCT resistors in the transceiver channels through the 
ALTGX MegaWizard Plug-In Manager.

You must connect a separate 2 k (tolerance max ± 1%) external resistor on each RREF 
pin in the Stratix IV GX and GT device to ground. To ensure proper operation of the 
calibration block, the RREF resistor connection in the board must be free from external 
noise. 

Input Signals to the Calibration Block
The ALTGX MegaWizard Plug-In Manager provides the cal_blk_clk and 
cal_blk_powerdown ports to control the calibration block:

■ cal_blk_clk—you must use the cal_blk_clk port to provide input clock to the 
calibration clock. The frequency of cal_blk_clk must be within 10 MHz to 
125 MHz (this range is preliminary. Final values will be available after 
characterization). You can use dedicated clock routes such as the global or regional 
clock. If you do not have suitable input reference clock or dedicated clock routing 
resources available, use divide-down logic from the FPGA fabric to generate a 
slow clock and use local clocking routing. Drive the cal_blk_clk port of all 
ALTGX instances that are associated with the same calibration block from the 
same input pin or logic.

■ cal_blk_powerdown—you can perform calibration multiple times by using the 
cal_blk_powerdown port available through the ALTGX MegaWizard Plug-In 
Manager. Assert this signal for approximately 500 ns. Following de-assertion of 
cal_blk_powerdown, the calibration block restarts the calibration process. Drive the 
cal_blk_powerdown port of all ALTGX instances that are associated with the same 
calibration block from the same input pin or logic.
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Figure 1–172 shows the required inputs to the calibration block. 

Figure 1–172. Input Signals to the Calibration Blocks 

Note to Figure 1–172:
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de-assertion of the cal_blk_powerdown signal.
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Built-In Self Test Modes
This section describes Built-In Self Test (BIST) modes.

BIST Mode Pattern Generators and Verifiers
Each transceiver channel in the Stratix IV GX and GT devices contain a different BIST 
pattern generator and verifier. Using these BIST patterns, you can verify the 
functionality of the functional blocks in the transceiver channel without requiring 
user logic. The BIST functionality is provided as an optional mechanism for 
debugging transceiver channels. Figure 1–173 shows the enabled input and output 
ports when you select BIST mode (except incremental patterns).

Three types of pattern generators and verifiers are available:

■ BIST incremental data generator and verifier—This is only available in parallel 
loopback mode. For more information, refer to “Serial Loopback” on page 1–190.

■ High frequency and low frequency pattern generator—The high frequency 
patterns generate alternate ones and zeros and the low frequency patterns 
generate five ones and five zeroes in single-width mode and ten ones and ten 
zeroes in double-width mode. These patterns do not have a corresponding verifier. 
You can enable the serial loopback option to dynamically loop the generated 
pattern to the receiver channel using the rx_seriallpbken port. Therefore, the 
8B/10B encoder/decoder blocks are bypassed in the Basic PRBS mode.

■ Pseudo Random Binary Sequence (PRBS) generator and verifier—The PRBS 
generator and verifier interface with the serializer and deserializer in the PMA 
blocks. The advantage of using a PRBS data stream is that the randomness yields 
an environment that stresses the transmission medium. In the data stream, you 
can observe both random jitter and deterministic jitter using a time interval 
analyzer, bit error rate tester, or oscilloscope. The PRBS repeats after completing an 
iteration. The number of bits the PRBSx pattern sends before repeating the pattern 
is (2 ^x -1) bits. 

Figure 1–173. Input and Output Ports for BIST Modes 

Notes to Figure 1–173:

(1) rx_serilalpbken is required in PRBS.
(2) rx_bisterr and rx_bistdone are only available in PRBS and BIST modes.
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rx_bistdone (2)
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Different PRBS patterns are available as a subprotocol under Basic functional mode 
for single-width and double-width mode, as shown in the following sections. 

You can enable the serial loopback option in Basic PRBS mode to loop the generated 
pattern to the receiver channel. This creates a rx_seriallpbken port that you can use 
to dynamically control the serial loopback. The 8B/10B encoder/decoder blocks are 
bypassed in Basic PRBS mode.

Figure 1–174 shows the datapath for the PRBS patterns. The generated PRBS pattern is 
sent to the transmitter serializer. The verifier checks the data from the word aligner. 

PRBS in Single-Width Mode
Table 1–71 lists the various PRBS patterns and corresponding word alignment 
patterns for PRBS in single-width mode configuration.

Figure 1–174. BIST PRBS, High Frequency, and Low Frequency Pattern Datapath
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Table 1–71. Available PRBS, High Frequency, and Low Frequency Patterns in Single-Width Mode

Patterns Polynomial
Channel 
Width of 
8 Bit (1)

Word 
Alignment 

Pattern with 
Channel 

Width 8 Bit

Maximum 
Data Rate 

With 
Channel 

Width 8 Bit 
(Gbps)

Channel 
Width of 
10 Bit (1)

Word 
Alignment 

Pattern

Maximum 
Data Rate 

with 
Channel 

Width 10 Bit 
(Gbps)

PRBS 7 X7 + X6 + 1 Y 16’h3040 2.5 N NA N/A

PRBS 8 X8 + X7 + 1 Y 16’hFF5A 2.5 N NA N/A

PRBS 10 X10 + X7 + 1 N NA N/A Y 10’h3FF 3.125

PRBS 23 X23 + X18 + 1 Y 16’hFFFF 2.5 N NA N/A

High 
frequency (2) 1010101010 Y NA 2.5 Y NA 3.125
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The status signals rx_bistdone and rx_bisterr indicate the status of the verifier. The 
rx_bistdone port gets asserted and stays high when the verifier either receives one 
full cycle of incremental pattern or it detects an error in the receiver data. The 
rx_bisterr signal gets asserted and stays high when the verifier detects an error. You 
can reset the PRBS pattern generator and verifier by asserting the tx_digitalreset 
and rx_digitalreset signals, respectively.

PRBS in Double-Width Mode
Table 1–72 lists the various PRBS patterns and corresponding word alignment 
patterns for PRBS in double-width mode configuration.

The status signals rx_bisterr and rx_bistdone are available to indicate the status of 
the verifier. For more information about the behavior of these status signals, refer to 
“Single-Width Mode” on page 1–21.

Low 
Frequency (2) 0000011111 N NA N/A Y NA 3.125

Notes to Table 1–71:

(1) Channel width refers to the What is the channel width? option in the General screen of the ALTGX MegaWizard Plug-In Manager. Based on the 
selection, an 8 or 10 bits wide pattern is generated as indicated by a Yes (Y) or No (N).

(2) A verifier is not available for the specified patterns.

Table 1–71. Available PRBS, High Frequency, and Low Frequency Patterns in Single-Width Mode

Patterns Polynomial
Channel 
Width of 
8 Bit (1)

Word 
Alignment 

Pattern with 
Channel 

Width 8 Bit

Maximum 
Data Rate 

With 
Channel 

Width 8 Bit 
(Gbps)

Channel 
Width of 
10 Bit (1)

Word 
Alignment 

Pattern

Maximum 
Data Rate 

with 
Channel 

Width 10 Bit 
(Gbps)

Table 1–72. Available PRBS, High Frequency, and Low Frequency Patterns in Double-Width Mode 

Patterns Polynomial
Channel 
Width of 
16-Bit (1)

Word 
Alignment 

Pattern with 
Channel 
Width of 
16-Bit

Maximum 
Data Rate 

with 
Channel 
Width of 

16-Bit (Gbps)

Channel 
Width of 
20-Bit (1)

Word 
Alignment 

Pattern

Maximum 
Data Rate 

with 
Channel 
Width of 

20-Bit (Gbps)

PRBS 7 X7 + X6 + 1 Y 16’h3040 5 Y 20’h43040 6.375

PRBS 23 X23 + X18 + 1 Y 32’h007FFFF
F 5 Y 40’h00007FF

FFF 6.375

High 
frequency (2) 1010101010 Y NA 5 Y N/A 6.375

Low 
Frequency (2) 0000011111 N NA N/A Y N/A 6.375

Notes to Table 1–72:

(1) Channel width refers to the what is the channel width? option in the General screen of the ALTGX MegaWizard Plug-In Manager. Based on the 
selection, A 16 or 20 bits wide pattern is generated as indicated by a Yes (Y) or No (N).

(2) Verifier is not available for the specified patterns.
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Transceiver Port Lists
Instantiate the Stratix IV GX and GT transceivers using the ALTGX megafunction 
instance in the Quartus II MegaWizard Plug-In Manager. The ALTGX megafunction 
instance allows you to configure transceivers for your intended protocol and select 
optional control and status ports to and from the instantiated transceiver channels.

Table 1–73 through Table 1–79 list a brief description of the ALTGX megafunction 
ports.

Table 1–73 lists the ALTGX megafunction transmitter ports.

Table 1–73. Stratix IV GX and GT ALTGX Megafunction Ports: Transmitter Ports (Part 1 of 3)

Port Name Input/
Output Clock Domain Description Scope

Transmitter Phase Compensation FIFO

tx_datain Input

Synchronous to 
tx_clkout or 
coreclkout. 
tx_clkout for 

non-bonded 
modes. coreclk 

for bonded 
modes.

Parallel data input from the FPGA fabric to the 
transmitter. 

■ Bus width—depends on the channel width 
multiplied by the number of channels per 
instance.

Channel

tx_clkout Output Clock signal

FPGA fabric-transceiver interface clock. 

■ Bonded channel configurations—not 
available.

■ Non-bonded channel configurations—each 
channel has a tx_clkout signal. 

■ Use this clock signal to clock the parallel 
data tx_datain from the FPGA fabric into 
the transmitter. 

Channel

tx_coreclk Input Clock signal

Optional write clock port for the transmitter 
phase compensation FIFO. 

■ If not selected—the Quartus II software 
automatically selects 
tx_clkout/coreclkout as the write clock 
for transmitter phase compensation FIFO.

■ If selected—you must drive this port with a 
clock that is frequency locked to 
tx_clkout/coreclkout.

Channel

tx_phase_comp_fifo_
error

Output

Synchronous to 
tx_clkout/
coreclkout 
clock signal.

Transmitter phase compensation FIFO full or 
empty indicator. 

■ A high level—the transmitter phase 
compensation FIFO is either full or empty.

Channel
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8B/10B Encoder

tx_ctrlenable Input

Synchronous to 
tx_clkout/
coreclkout 
clock signal.

8B/10B encoder /Kx.y/ or /Dx.y/ control.

■ When asserted high—the 8B/10B encoder 
encodes the data on the tx_datain port as 
a /Kx.y/ control code group. 

■ When de-asserted low—it encodes the data 
on the tx_datain port as a /Dx.y/ data code 
group.

■ Channel Width:
8—tx_ctrlenable = 1
16—tx_ctrlenable = 2
32—tx_ctrlenable = 4

Channel

tx_forcedisp Input

Asynchronous 
signal. Minimum 

pulse width is one 
parallel clock 

cycles.

8B/10B encoder force disparity control. 

■ When asserted high—forces the 8B/10B 
encoder to encode the data on the 
tx_datain port with a positive or negative 
disparity depending on the tx_dispval 
signal level.

■ When de-asserted low—the 8B/10B encoder 
encodes the data on the tx_datain port 
according to the 8B/10B running disparity 
rules.

■ Channel Width:
8—tx_forcedisp = 1
16—tx_forcedisp = 2
32—tx_forcedisp = 4

Channel

tx_dispval Input

Asynchronous 
signal. Minimum 

pulse width is one 
parallel clock 

cycles.

8B/10B encoder force disparity value. 

■ A high level—when the tx_forcedisp 
signal is asserted high, it forces the 8B/10B 
encoder to encode the data on the 
tx_datain port with a negative starting 
running disparity.

■ A low level—when the tx_forcedisp 
signal is asserted high, it forces the 8B/10B 
encoder to encode the data on the 
tx_datain port with a positive starting 
running disparity.

■ Channel Width:
8—tx_dispval = 1
16—tx_dispval = 2
32—tx_dispval = 4

Channel

Table 1–73. Stratix IV GX and GT ALTGX Megafunction Ports: Transmitter Ports (Part 2 of 3)

Port Name Input/
Output Clock Domain Description Scope
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tx_invpolarity Input

Asynchronous 
signal. Minimum 

pulse width is two 
parallel clock 

cycles.

Transmitter polarity inversion control. This 
feature is useful for correcting situations in 
which the positive and negative signals of the 
differential serial link are accidentally swapped 
during board layout.

■ When asserted high in single-width 
modes—the polarity of every bit of the 8-bit 
or 10-bit input data to the serializer gets 
inverted. 

■ When asserted high in double-width 
modes—the polarity of every bit of the 
16-bit or 20-bit input data to the serializer 
gets inverted.

Channel

Transmitter Physical Media Attachment

tx_dataout Output N/A Transmitter serial data output port. Channel

fixedclk Input Clock signal 125-MHz clock for receiver detect and offset 
cancellation in PCIe mode. Channel

Table 1–73. Stratix IV GX and GT ALTGX Megafunction Ports: Transmitter Ports (Part 3 of 3)

Port Name Input/
Output Clock Domain Description Scope
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Table 1–74 lists the ALTGX megafunction receiver ports.

Table 1–74. Stratix IV GX and GT ALTGX Megafunction Ports: Receiver Ports (Part 1 of 7)

Port Name Input/
Output Clock Domain Description Scope

rx_syncstatus Output

Synchronous to 
rx_clkout or 
coreclkout. 
rx_clkout for 

non-bonded 
modes. 

coreclkout for 
bonded modes

Word alignment synchronization status 
indicator. 

■ Automatic synchronization state machine 
mode—this signal is driven high if the 
conditions required to remain in 
synchronization are met. Driven low if the 
conditions required to lose synchronization 
are met.

■ Manual alignment mode—the behavior of 
this signal depends on whether the 
transceiver is configured in single-width or 
double-width mode.

■ Bit-Slip mode—not available.

For more information, refer to “Word Aligner in 
Single-Width Mode” on page 1–60 and “Word 
Aligner in Double-Width Mode” on page 1–66.

■ Channel width:
8/10—rx_syncstatus = 1
16/20—rx_syncstatus = 2 32/40—
rx_syncstatus = 4

Channel

rx_bitslip Input

Asynchronous 
signal. Minimum 

pulse width is two 
parallel clock 

cycles.

Bit-slip control for the word aligner configured 
in bit-slip mode.

At every rising edge, word aligner slips one bit 
into the received data stream, effectively 
shifting the word boundary by one bit.

Channel

rx_ala2size Input

Asynchronous 
Signal. Minimum 
pulse width is two 

parallel clock 
cycles.

Available only in SONET OC-12 and OC-48 
modes. Select between these options:

■ 0 = 16-bit A1A2 

■ 1 = 32-bit A1A1A2A2

Channel

rx_rlv Output

Asynchronous 
signal. Driven for 
a minimum of two 

recovered clock 
cycles in 

configurations 
without byte 

serializer and a 
minimum of three 
recovered clock 

cycles in 
configurations 

with byte 
serializer.

Run-length violation indicator. 

A high pulse is driven when the number of 
consecutive 1s or 0s in the received data 
stream exceeds the programmed run length 
violation threshold.

Channel



1–214 Chapter 1: Transceiver Architecture in Stratix IV Devices
Transceiver Port Lists

Stratix IV Device Handbook September 2015 Altera Corporation
Volume 2: Transceivers

rx_invpolarity Input

Asynchronous 
Signal. Minimum 
pulse width is two 

parallel clock 
cycles.

Generic receiver polarity inversion control. 
Useful feature for correcting situations where 
the positive and negative signals of the 
differential serial link are accidentally swapped 
during board layout. 

■ When asserted high in single-width 
modes—the polarity of every bit of the 8-bit 
or 10-bit input data word to the word aligner 
gets inverted. 

■ When asserted high in double-width 
modes—the polarity of every bit of the 
16-bit or 20-bit input data to the word 
aligner gets inverted.

Channel

rx_revbitorderwa Input

Asynchronous 
Signal. Minimum 
pulse width is two 

parallel clock 
cycles.

Receiver bit reversal control. This is a useful 
feature where the link transmission order is 
MSB to LSB.

■ Available only in Basic single-width and 
double-width modes with the word aligner 
configured in bit-slip mode. 

■ When asserted high in Basic single-width 
modes—the 8-bit or 10-bit data D[7:0] or 
D[9:0] at the output of the word aligner 
gets rewired to D[0:7] or D[0:9], 
respectively.

■ When asserted high in Basic double-width 
modes—the 16-bit or 20-bit data D[15:0] 
or D[19:0] at the output of the word aligner 
gets rewired to D[0:15] or D[0:19], 
respectively.

Channel

rx_revbyteorderwa Input

Asynchronous 
Signal. Minimum 
pulse width is two 

parallel clock 
cycles.

Receiver byte reversal control. This is a useful 
feature in situations where the MSByte and 
LSByte of the transmitted data are erroneously 
swapped.

■ Available only in Basic double-width mode. 

■ When asserted high, the MSByte and LSByte 
of the 16- and 20-bit data at the output of the 
word aligner get swapped.

Channel

Table 1–74. Stratix IV GX and GT ALTGX Megafunction Ports: Receiver Ports (Part 2 of 7)

Port Name Input/
Output Clock Domain Description Scope
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Deskew FIFO

rx_channelaligned Output
Synchronous to 
coreclkout 
clock signal

XAUI deskew FIFO channel aligned indicator. 

■ Available only in XAUI mode.

■ A high level—the XAUI deskew state 
machine is either in ALIGN_ACQUIRED_1, 
ALIGN_ACQUIRED_2, ALIGN_ACQUIRED_3, 
or ALIGN_ACQUIRED_4 state, as specified in 
the PCS deskew state diagram in the IEEE 
P802.3ae specification. 

■ A low level—the XAUI deskew state machine 
is either in LOSS_OF_ALIGNMENT, 
ALIGN_DETECT_1, ALIGN_DETECT_2, or 
ALIGN_DETECT_3 state, as specified in the 
PCS deskew state diagram in the IEEE 
P802.3ae specification.

Transceiver 
block

Rate Match (Clock Rate Compensation) FIFO

rx_
rmfifodatainserted

Output

Synchronous to 
rx_clkout or 
coreclkout. 
rx_clkout for 

non-bonded 
modes. 

coreclkout for 
bonded modes.

Rate match FIFO insertion status indicator. 

■ A high level—the rate match pattern byte 
has inserted to compensate for the PPM 
difference in reference clock frequencies 
between the upstream transmitter and the 
local receiver.

Channel

rx_rmfifodatadeleted Output

Synchronous to 
rx_clkout or 
coreclkout. 
rx_clkout for 

non-bonded 
modes. 

coreclkout for 
bonded modes

Rate match FIFO deletion status indicator. 

■ A high level—the rate match pattern byte got 
deleted to compensate for the PPM 
difference in reference clock frequencies 
between the upstream transmitter and the 
local receiver.

Channel

rx_rmfifofull Output

Synchronous to 
rx_clkout or 
coreclkout. 
rx_clkout for 

non-bonded 
modes. 

coreclkout for 
bonded modes

Rate match FIFO full status indicator. 

■ A high level indicates that the rate match 
FIFO is full. 

■ Without byte serializer —driven a minimum 
of two recovered clock cycles.

■ With byte serializer—driven a minimum of 
three recovered clock cycles.

Channel

rx_rmfifoempty Output

Synchronous to 
rx_clkout or 
coreclkout. 
rx_clkout for 

non-bonded 
modes. 

coreclkout for 
bonded modes

Rate match FIFO empty status indicator. 

■ A high level—the rate match FIFO is empty.

■ Without byte serializer—driven a minimum 
of two recovered clock cycles.

■ With byte serializer—driven a minimum of 
three recovered clock cycles.

Channel

Table 1–74. Stratix IV GX and GT ALTGX Megafunction Ports: Receiver Ports (Part 3 of 7)

Port Name Input/
Output Clock Domain Description Scope
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8B/10B Decoder

rx_ctrldetect Output

Synchronous to 
rx_clkout, 

tx_clkout, and 
coreclkout 
clock signals

Receiver control code indicator.

■ Available in configurations with 8B/10B 
decoder. 

■ A high level—the associated received code 
group is a control (/Kx.y/) code group. 

■ A low level—the associated received code 
group is a data (/Dx.y/) code group.

■ The width of this signal depends on the 
following channel width:

Channel Width:
8—rx_ctrldetect = 1
16—rx_ctrldetect = 2
32—rx_ctrldetect = 4

Channel

rx_errdetect Output

Synchronous to 
rx_clkout or 
coreclkout. 
rx_clkout for 

non-bonded 
modes. 

coreclkout for 
bonded modes

8B/10B code group violation or disparity error 
indicator.

■ Available in configurations with 8B/10B 
decoder. 

■ A high level—a code group violation or 
disparity error was detected on the 
associated received code group. Use with 
the rx_disperr signal to differentiate 
between a code group violation and/or a 
disparity error as follows:

■ [rx_errdetect: rx_disperr]

■ 2’b00—no error

■ 2’b10—code group violation

■ 2’b11—disparity error or both

■ Channel Width:
8—rx_errdetect = 1
16—rx_errdetect = 2
32—rx_errdetect = 4

Channel

rx_disperr Output

Synchronous to 
rx_clkout or 
coreclkout. 
rx_clkout for 

non-bonded 
modes. 

coreclkout for 
bonded modes

8B/10B disparity error indicator port.

■ Available in configurations with 8B/10B 
decoder. 

■ A high level—a disparity error was detected 
on the associated received code group. 

■ Channel Width:
8—rx_disperr = 1
16—rx_disperr = 2
32—rx_disperr = 4

Channel

Table 1–74. Stratix IV GX and GT ALTGX Megafunction Ports: Receiver Ports (Part 4 of 7)

Port Name Input/
Output Clock Domain Description Scope
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rx_runningdisp Output

Synchronous to 
rx_clkout or 
coreclkout. 
rx_clkout for 

non-bonded 
modes. 

coreclkout for 
bonded modes

8B/10B running disparity indicator.

■ Available in configurations with the 8B/10B 
decoder. 

■ A high level—the data on the rx_dataout 
port was received with a negative running 
disparity. 

■ A low level—the data on the rx_dataout 
port was received with a positive running 
disparity.

■ Channel Width:
8—rx_runningdisp = 1
16—rx_runningdisp = 2
32—rx_runningdisp = 4

Channel

Byte Ordering Block

rx_enabyteord Input Asynchronous 
signal

Enable byte ordering control. 

■ Available in configurations with the byte 
ordering block enabled. The byte ordering 
block is rising-edge sensitive to this signal. 

■ A low-to-high transition triggers the byte 
ordering block to restart the byte ordering 
operation.

Channel

rx_
byteorderalignstatus

Output

Synchronous to 
rx_clkout or 
coreclkout. 
rx_clkout for 

non-bonded 
modes. 

coreclkout for 
bonded modes

Byte ordering status indicator. 

■ Available in configurations with the byte 
ordering block enabled. 

■ A high level—the byte ordering block has 
detected the programmed byte ordering 
pattern in the LSByte of the received data 
from the byte deserializer.

Channel

Receiver Phase Compensation FIFO

rx_dataout Output

Synchronous to 
rx_clkout or 
coreclkout. 
rx_clkout for 

non-bonded 
modes. 

coreclkout for 
bonded modes

Parallel data output from the receiver to the 
FPGA fabric.

■ The bus width depends on the channel width 
multiplied by the number of channels per 
instance.

Channel

rx_clkout Output Clock signal
Recovered clock from the receiver channel.

■ Available only when the rate match FIFO is 
not used in the receiver datapath.

Channel

Table 1–74. Stratix IV GX and GT ALTGX Megafunction Ports: Receiver Ports (Part 5 of 7)

Port Name Input/
Output Clock Domain Description Scope
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rx_coreclk Input Clock signal

Optional read clock port for the receiver phase 
compensation FIFO. 

■ If not selected—the Quartus II software 
automatically selects 
rx_clkout/tx_clkout/
coreclkout as the read clock for the 
receiver phase compensation FIFO. 

■ If selected—drive this port with a clock that 
has 0 PPM difference with respect to 
rx_clkout/tx_clkout/
coreclkout.

Channel

rx_phase_comp_fifo_
error

Output

Synchronous to 
tx_clkout or 
coreclkout.

tx_clkout for 
non-bonded 

modes.

coreclkout for 
bonded modes. 

Receiver phase compensation FIFO full or 
empty indicator. 

■ A high level—the receiver phase 
compensation FIFO is either full or empty. 

Channel

Receiver Physical Media Attachment (PMA)

rx_datain Input N/A Receiver serial data input port. Channel

rx_cruclk Input Clock signal Input reference clock for the receiver clock and 
data recovery. Channel

rx_pll_locked Output Asynchronous 
signal

Receiver CDR lock-to-reference indicator.

■ A high level—the receiver CDR is locked to 
the input reference clock. 

■ A low level—the receiver CDR is not locked 
to the input reference clock.

Channel

rx_freqlocked Output Asynchronous 
signal

Receiver CDR lock mode indicator. 

■ A high level—the receiver CDR is in 
lock-to-data mode.

■ A low level—the receiver CDR is in 
lock-to-reference mode.

Channel

rx_locktodata Input Asynchronous 
signal

Receiver CDR lock-to-data mode control signal.

■ When asserted high—the receiver CDR is 
forced to lock-to-data mode.

■ When de-asserted low—the receiver CDR 
lock mode depends on the 
rx_locktorefclk signal level.

Channel

Table 1–74. Stratix IV GX and GT ALTGX Megafunction Ports: Receiver Ports (Part 6 of 7)

Port Name Input/
Output Clock Domain Description Scope
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Table 1–75 lists the ALTGX megafunction CMU ports.

rx_locktorefclk Input Asynchronous 
signal

Receiver CDR lock-to-reference mode control 
signal.

The rx_locktorefclk signal, along with the 
rx_locktodata signal, controls whether the 
receiver CDR is in automatic (0/0), 
lock-to-reference (0/1), or lock-to-data (1/x) 
mode.

Channel

rx_signaldetect Output Asynchronous 
signal

Signal threshold detect indicator.

■ Available in Basic functional mode when the 
8B/10B Encoder/Decoder is selected.

■ Available in PCIe mode.

■ A high level—that the signal present at the 
receiver input buffer is above the 
programmed signal detection threshold 
value.

■ If the electrical idle inference block is 
disabled in PCIe mode, the 
rx_signaldetect signal is inverted and 
driven on the pipeelecidle port.

Channel

rx_seriallpbken Input Asynchronous 
signal

Serial loopback control port. 

■ 0–normal datapath, no serial loopback

■ 1–serial loopback

Channel

Table 1–74. Stratix IV GX and GT ALTGX Megafunction Ports: Receiver Ports (Part 7 of 7)

Port Name Input/
Output Clock Domain Description Scope

Table 1–75. Stratix IV GX and GT ALTGX Megafunction Ports: CMU (Part 1 of 2)

Port Name Input/
Output Clock Domain Description Scope

pll_inclk Input Clock signal Input reference clock for the CMU phase-locked 
loop.

Transceiver 
block

pll_locked Output Asynchronous 
signal

CMU PLL lock indicator. 

■ A high level—the CMU PLL is locked to the 
input reference clock.

■ A low level—the CMU PLL is not locked to the 
input reference clock.

Transceiver 
block
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Table 1–76 lists the ALTGX megafunction dynamic reconfiguration ports.

pll_powerdown Input

Asynchronous 
signal. 

For minimum 
pulse width 

requirements, 
refer the device 

DC and Switching 
Characteristics 

chapter. 

CMU PLL power down. 

■ Asserted high—the CMU PLL is powered 
down.

■ De-asserted low—the CMU PLL is active and 
locks to the input reference clock.

Note: Asserting the pll_powerdown signal does 
not power down the REFCLK buffers.

Transceiver 
block

coreclkout Output Clock signal

FPGA fabric-transceiver interface clock. 

■ Generated by the CMU0 clock divider in the 
transceiver block in ×4 bonded channel 
configurations. 

■ Generated by the CMU0 clock divider in the 
master transceiver block in ×8 bonded channel 
configurations.

■ Not available in non-bonded channel 
configurations.

■ Use to clock the write port of the transmitter 
phase compensation FIFOs in all bonded 
channels and to clock parallel data tx_datain 
from the FPGA fabric into the transmitter 
phase compensation FIFO of all bonded 
channels.

■ Use to clock the read port of the receiver 
phase compensation FIFOs in all bonded 
channels with rate match FIFO enabled and to 
clock parallel data rx_dataout from the 
receiver phase compensation FIFOs of all 
bonded channels (with rate match FIFO 
enabled) into the FPGA fabric.

Transceiver 
block

Table 1–75. Stratix IV GX and GT ALTGX Megafunction Ports: CMU (Part 2 of 2)

Port Name Input/
Output Clock Domain Description Scope

Table 1–76. Stratix IV GX and GT ALTGX Megafunction Ports: Dynamic Reconfiguration (Part 1 of 2)

Port Name Input/
Output Clock Domain Description Scope

reconfig_clk Input Clock signal

Dynamic reconfiguration clock. 

■ Also used for offset cancellation in all modes 
except PCIe mode. 

■ If configured in Transmitter only mode—the 
frequency range is 2.5 MHz to 50 MHz.

■ If configured in Receiver only or Receiver 
and Transceiver mode—the frequency 
range of this clock is 37.5 MHz to 50 MHz.
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Table 1–77 lists the ALTGX megafunction PCIe interface ports.

reconfig_togxb Input Asynchronous 
signal From the dynamic reconfiguration controller.

reconfig_fromgxb Output Asynchronous 
signal To the dynamic reconfiguration controller.

Table 1–76. Stratix IV GX and GT ALTGX Megafunction Ports: Dynamic Reconfiguration (Part 2 of 2)

Port Name Input/
Output Clock Domain Description Scope

Table 1–77. Stratix IV GX and GT ALTGX Megafunction Ports: PCIe Interface (Part 1 of 4)

Port Name Input/
Output Clock Domain Description Scope

PCIe Interface (Available only in PCIe functional Mode)

powerdn Input Asynchronous 
signal

PCIe power state control.

■ Functionally equivalent to the powerdown[1:0] 
signal defined in the PCIe specification revision 
2.0. 

■ The width of this signal is 2 bits and is encoded 
as follows:

■ 2'b00: P0—Normal Operation

■ 2'b01: P0s—Low Recovery Time Latency, 
Low Power State

■ 2'b10: P1—Longer Recovery Time Latency, 
Lower Power State

■ 2'b11: P2—Lowest Power State

Channel

tx_
forcedispcompliance

Input Asynchronous 
signal

Force 8B/10B encoder to encode with a negative 
running disparity. 

■ Functionally equivalent to the txcompliance 
signal defined in PCIe specification revision 2.0.

■ Must be asserted high only when transmitting 
the first byte of the PCIe compliance pattern to 
force the 8B/10B encode with a negative running 
disparity as required by the PCIe protocol.

Channel

tx_forceelecidle Input Asynchronous 
signal

Force transmitter buffer to PCIe electrical idle 
signal levels. 

■ Functionally equivalent to the txelecidle 
signal defined in the PCIe specification revision 
2.0.

■ Available in the Basic mode.

Channel

rateswitch Input Asynchronous 
signal

PCIe rateswitch control.

■ 1’b0—Gen1 (2.5 Gbps)

■ 1’b1—Gen2 (5 Gbps)
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tx_pipemargin Input Asynchronous 
signal

Transmitter differential output voltage level control. 

■ Functionally equivalent to the txmargin signal 
defined in the PCIe specification revision 2.0. 

■ Available only in PCIe Gen2 configuration. 

■ The width of this signal is 3 bits and is decoded 
as follows:

■ 3’b000—Normal Operating Range

■ 3’b001—Full Swing = 800 - 1200 mV 

■ 3’b010—TBD

■ 3’b011—TBD

■ 3’b100—If last value, full Swing = 200 to 400 
mV  

■ 3’b101—If last value, full Swing = 200 to 400 
mV 

■ 3’b110—If last value, full Swing = 200 to 400 
mV 

■ 3’b111—If last value, full Swing = 200 to 400 
mV 

tx_pipedeemph Input Asynchronous 
signal

Transmitter buffer de-emphasis level control.

■ Functionally equivalent to the txdeemph signal 
defined in the PCIe specification revision 2.0.

■ Available only in PCIe Gen2 configuration.

■ 1’b0: -6 dB de-emphasis

■ 1’b1:-3.5 dB de-emphasis

pipe8b10binvpolarity Input Asynchronous 
signal

PCIe polarity inversion control.

■ Functionally equivalent to the rxpolarity 
signal defined in the PCIe specification revision 
2.0.

■ Available only in PCIe mode.

■ When asserted high—the polarity of every bit of 
the 10-bit input data to the 8B/10B decoder gets 
inverted. 

Channel

Table 1–77. Stratix IV GX and GT ALTGX Megafunction Ports: PCIe Interface (Part 2 of 4)

Port Name Input/
Output Clock Domain Description Scope
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tx_detectrxloopback Input Asynchronous 
signal

Receiver detect or PCIe loopback control. 

■ Functionally equivalent to the 
txdetectrx/loopback signal defined in the 
PCIe specification revision 2.0.

■ When asserted high in the P1 power state with 
the tx_forceelecidle signal asserted—the 
transmitter buffer begins the receiver detection 
operation. After the receiver detect completion 
is indicated on the pipephydonestatus port, 
this signal must be de-asserted.

■ When asserted high in the P0 power state with 
the tx_forceelecidle signal de-asserted—
the transceiver datapath gets dynamically 
configured to support parallel loopback, as 
described in “PCIe Reverse Parallel Loopback” 
on page 1–194.

Channel

pipestatus Output N/A

PCIe receiver status port. 

■ Functionally equivalent to the rxstatus[2:0] 
signal defined in the PCIe specification revision 
2.0.

■ Synchronized with tx_clock.

■ The width of this signal is 3 bits per channel. 
The encoding of receiver status on the 
pipestatus port is as follows:

■ 000—Received data OK 

■ 001—1 skip added

■ 010—1 skip removed

■ 011—Receiver detected 

■ 100—8B/10B decoder error 

■ 101—Elastic buffer overflow 

■ 110—Elastic buffer underflow 

■ 111—Received disparity error

Channel

pipephydonestatus Output N/A

PHY function completion indicator. 

■ Functionally equivalent to the phystatus signal 
defined in the PCIe specification revision 2.0. 

■ Assert this signal high for one parallel clock 
cycle to communicate completion of several 
PHY functions, such as power state transition, 
receiver detection, and signaling rate change 
between Gen1 (2.5 Gbps) and Gen2 (5 Gbps).

■ Synchronized with tx_clkout.

Channel

Table 1–77. Stratix IV GX and GT ALTGX Megafunction Ports: PCIe Interface (Part 3 of 4)

Port Name Input/
Output Clock Domain Description Scope
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Table 1–78 lists the ALTGX megafunction reset and power down ports.

rx_pipedatavalid Output N/A

Valid data and control on the rx_dataout and 
rx_ctrldetect ports indicator. 

■ Functionally equivalent to the rxvalid signal 
defined in the PCIe specification revision 2.0.

Channel

pipeelecidle Output Asynchronous 
signal

Electrical idle detected or inferred at the receiver 
indicator. 

■ Functionally equivalent to the rxelecidle 
signal defined in the PCIe specification revision 
2.0. 

■ If the electrical idle inference block is enabled—
it drives this signal high when it infers an 
electrical idle condition, as described in 
“Electrical Idle Inference” on page 1–138. 
Otherwise, it drives this signal low. 

■ If the electrical idle inference block is disabled—
the rx_signaldetect signal from the signal 
detect circuitry in the receiver buffer is inverted 
and driven on this port.

Channel

Table 1–77. Stratix IV GX and GT ALTGX Megafunction Ports: PCIe Interface (Part 4 of 4)

Port Name Input/
Output Clock Domain Description Scope

Table 1–78. Stratix IV GX and GT ALTGX Megafunction Ports: Reset and Power Down (Part 1 of 2)

Port Name Input/
Output Clock Domain Description Scope

gxb_powerdown Input

Asynchronous 
signal. 

For minimum 
pulse width 

requirements, 
refer the device 

DC and 
Switching 

Characteristics 
chapter. 

Transceiver block power down. 

■ When asserted high—all digital and analog 
circuitry within the PCS, PMA, CMU channels, and 
the CCU of the transceiver block, is powered down. 

■ Asserting the gxb_powerdown signal does not 
power down the REFCLK buffers.

Transceiver 
block

rx_digitalreset Input

Asynchronous 
signal. 

Minimum 
pulse width is 
two parallel 
clock cycles. 

Receiver PCS reset. 

■ When asserted high—the receiver PCS blocks are 
reset. Refer to Reset Control and Power Down.

Channel

http://www.altera.com/literature/hb/stratix-iv/stx4_siv52004.pdf
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Table 1–79 lists the ALTGX megafunction calibration block ports.

Reference Information
Use the links listed in Table 1–80 for more information about some useful reference 
terms used in this chapter.

rx_analogreset Input

Asynchronous 
signal. 

Minimum 
pulse width is 
two parallel 
clock cycles. 

Receiver PMA reset. 

■ When asserted high—analog circuitry within the 
receiver PMA gets reset. Refer to Reset Control and 
Power Down.

Channel

tx_digitalreset Input

Asynchronous 
signal. 

Minimum 
pulse width is 
two parallel 
clock cycles. 

Transmitter PCS reset. 

■ When asserted high, the transmitter PCS blocks 
are reset. Refer to Reset Control and Power Down.

Channel

Table 1–78. Stratix IV GX and GT ALTGX Megafunction Ports: Reset and Power Down (Part 2 of 2)

Port Name Input/
Output Clock Domain Description Scope

Table 1–79. Stratix IV GX and GT ALTGX Megafunction Ports: Calibration Block

Port Name Input/
Output Clock Domain Description Scope

cal_blk_clk Input Clock signal Clock for transceiver calibration blocks. Device

cal_blk_powerdown Input Clock signal Calibration block power down control. Device

Table 1–80. Reference Information (Part 1 of 3)

Terms Used in this Chapter Useful Reference Points

(OIF) CEI PHY Interface Mode page 1–181

8B/10B Decoder page 1–89

8B/10B Encoder page 1–23

AEQ page 1–50

Auxiliary Transmit (ATX) PLL Block page 1–195

Basic (PMA Direct) Functional Mode page 1–187

Basic Functional Mode page 1–111

Built-In Self Test Modes page 1–207

Byte Ordering Block page 1–95

Byte Serializer page 1–94

Calibration Blocks page 1–201

Clock and Data Recovery Unit (CDR) page 1–53

CMU Channel Architecture page 1–100

CMU0 PLL page 1–102

CMU1 PLL page 1–102

http://www.altera.com/literature/hb/stratix-iv/stx4_siv52004.pdf
http://www.altera.com/literature/hb/stratix-iv/stx4_siv52004.pdf
http://www.altera.com/literature/hb/stratix-iv/stx4_siv52004.pdf
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CPRI and OBSAI page 1–124

Deserializer page 1–58

Deskew FIFO page 1–75

Deterministic Latency Mode page 1–122

EyeQ page 1–51

GIGE Mode page 1–164

Lock-to-Data (LTD) page 1–54

Lock-to-Reference (LTR) page 1–53

Low Latency PCS Datapath page 1–112

Offset Cancellation in the Receiver Buffer and 
Receiver CDR page 1–56

Parallel loopback page 1–191

PCIe Clock Switch Circuitry page 1–55

PCIe Mode page 1–127

PCIe Reverse Parallel Loopback page 1–194

Programmable Common Mode Voltage page 1–40

Programmable Equalization and DC Gain page 1–49

Programmable Pre-Emphasis page 1–36

Programmable Differential On-Chip Termination page 1–42

Rate Match (Clock Rate Compensation) FIFO page 1–77

Receiver Bit Reversal page 1–73

Receiver Input Buffer page 1–40

Receiver Phase Compensation FIFO page 1–98

Receiver Polarity Inversion page 1–71

Reverse Serial Loopback page 1–193

Reverse serial Pre-CDR Loopback page 1–194

SATA and SAS options page 1–121

SDI Mode page 1–178

Serial Loopback page 1–190

Serial RapidIO Mode page 1–182

Signal Threshold Detection Circuitry page 1–49

SONET/SDH Mode page 1–172

Transceiver Block Architecture page 1–16

Transceiver Channel Locations page 1–4

Transceiver Port Lists page 1–210

Transmitter Bit Reversal page 1–31

Transmitter Local Clock Divider Block page 1–39

Transmitter Output Buffer page 1–34

Transmitter Polarity Inversion page 1–29

TX Phase Compensation FIFO page 1–19

Table 1–80. Reference Information (Part 2 of 3)

Terms Used in this Chapter Useful Reference Points
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