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In the TLK2711 EVM, J13 and J14 SMA ports are used to transmit the differential serial data to the RTG4 
device, while J17 and J23 SMA ports are used to receive the differential serial data from the RTG4 
device. In the RTG4 Development kit, J49 and J58 SMA ports are used to receive the differential serial 
data from the TLK2711 device, while J50 and J59 is used to transmit the differential serial data to the 
TLK2711 device. A single-ended LVCMOS clock is provided at the J8 SMA port on the TLK2711 EVM, 
while a differential LVDS clock is provided at J48 and J57 SMA ports on the RTG4 Development kit.

The following figure shows the RTG4 Development kit.

Figure 1 • RTG4 Development Kit
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The following figure shows the TI TLK2711 EVM evaluation board.

Figure 2 • TI TLK2711 EVM

In the following figure, TLK2711 transceiver built-in PRBS generator generates PRBS-7 data, which is 
transmitted to the RTG4 device through the SMAs. The received data at the RTG4 SerDes is 
deserialized, looped back, and further serialized before sending it back to the TLK2711 device through 
the SMAs. Built-in PRBS checker at the TLK2711 device verifies the PRBS data and asserts the 
PRBS_PASS signal when the PRBS verification reports zero error. The clocks to both TLK2711 and 
RTG4 devices are provided by Si5338 card. 

The following figure shows the block diagram of Interoperability test.

Figure 3 • Block Diagram of Interoperability Test
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Figure 4 • Hardware Setup for Interoperability Testing of TLK2711 with RTG4 Device

2.4 RTG4-TLK2711 Interoperability Test Results
Microchip’s SmartDebug tool complements design simulation by allowing verification and troubleshooting 
at the hardware level. SmartDebug provides access to non-volatile memory (eNVM), SRAM, SerDes, 
and probe capabilities. The following figure depicts the successful execution of the Far End loopback test 
using SmartDebug SerDes utility, where PRBS-7 data is transferred from the TLK2711 device to RTG4 
device. SerDes PMA deserializes and serializes the data before sending it off-chip back to the TLK2711 
device. This loopback requires 0 ppm clock variation between the Tx and Rx SerDes clocks.

Figure 5 • SmartDebug GUI for Far End Loopback
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To perform interoperability tests that is serial number 3, 4, and 5 as listed in Table 1, follow:

1. Power-on the Si5338 card and program it for necessary clock settings with the help of Clock Builder 
Pro GUI.

2. Power-on the RTG4 Development kit.
3. Open Libero SoC software and program the RTG4 device with the design.
4. Open the SmartDebug. In the SmartDebug window, click Debug SerDes. 

• Select PRBS test > Serial data (off die) for tests 3 and 4. 
• Select Loopback test > PCS Far End PMA Rx to Tx Loopback for test 5.
• Click Start. 

5. Power-on the TI TLK2711 EVM. 
For test 3, when selecting PRBS test serial data (off die), PRBS checker in the RTG4 SerDes compares 
and verify the PRBS data sent from TLK2711 device. Based on its output, RXPLL and Lock to data LED 
indicators turn green or red, and cumulative error count show the errors. 

For test 4, when selecting PRBS test serial data (off die), PRBS generator in the RTG4 SerDes 
generates the PRBS data and send this data off die to the TLK2711 device. TXPLL LED indicator turns 
green indicating successful lock of TXPLL in the RTG4 device. The TLK2711 checks the received pattern 
and indicates the status on its PRBS_PASS output pin.

For test 5, when selecting PCS Far End PMA Rx to Tx loopback, PRBS data from the TLK2711 device is 
looped back at the RTG4 SerDes and sent to TLK2711 device. RXPLL, TXPLL, and PCS Far End PMA 
Rx to Tx Loopback LED indicators turn green indicating successful configuration of the SerDes 
registers and successful lock of RXPLL and TXPLL. The TLK2711 checks the received pattern and 
indicates the status on its PRBS_PASS output pin.

Note: RTG4 PRBS-7 is bit-wise inverted relative to other devices or visa-versa. Hence, switching the P/N 
wiring is required to properly communicate between the devices using the same PRBS-7 polynomial. For 
test 3 where TLK2711 is a transmitter and RTG4 is a receiver, ensure to connect the Txp SMA port of 
TLK2711 EVM with the Rxn SMA port of RTG4 Development kit and the Txn port of TLK2711 EVM with 
the Rxp port of RTG4 development kit. Ensure to have the same connections for test 4 where RTG4 acts 
as transmitter and TLK2711 as the receiver. For RTG4 SerDes Far End loopback test, the inversion of P 
and N channels is not required since the RTG4 SerDes is acting as a pass-through device. 

The following table lists the Interoperability test results. 

2.5 Conclusion 
This interoperability test shows successful transmission of PRBS-7 data from the TI TLK2711 transceiver 
device to the RTG4 FPGA device using RTG4 SerDes's Far End loopback feature for looping back the 
data to the TLK2711 device. TLK2711 receiver receives the data successfully with PRBS_PASS signal 
indicating high. The test has been performed under room temperature with 12 V and 2.5 V power supply 
to the RTG4 Development kit and TI TLK2711 EVM, respectively. 

Table 1 • Interoperability Test Results

Sr. no. Test Status
1. TLK2711 internal loopback Pass (PRBS_PASS high)

2. TLK2711 SMA loopback Pass (PRBS_PASS high)

3. TLK2711 Tx to RTG4 Rx simplex Pass (TXPLL, RXPLL, and Lock to data LED 
indicators on the SmartDebug GUI turns green. 
Cumulative Error Count is 0)

4. RTG4 Tx to TLK2711 Rx simplex Pass (PRBS_PASS high)

5. RTG4 SerDes Far End loopback test Pass (PRBS_PASS high)


