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Xilinx Answer 50166
LogiCORE IP Serial RapidlO Gen2 — Debugging and Packet Analysis Guide

Important Note: This downloadable PDF of an answer record is provided to enhance its usability and
readability. It is important to note that answer records are Web-based content that are frequently updated as new
information becomes available. You are reminded to visit the Xilinx Technical Support Website and review (Xilinx Answer
50166) for the latest version of this solution.

This document describes techniques for debugging issues related to the LogiCORE Serial RapidlO Gen2 Core. When
debugging SRIO issues, you should have a clear understanding on the flow of packets through different interfaces of your
design. You should be able to identify what types of packets are seen on those interfaces and correctly decode them by
checking the contents of the packets. This document provides a detailed description of tracking SRIO packets (Control
Symbols and Data Characters) on different interfaces in the core.

The main objective of this document is to help you debug your design by going into the low level details of the core. The
packet and signal analysis have been described based on the simulation of the example design provided along with the
generation of the core in the CORE Generator tool. However, the same concept also applies when debugging issues in
hardware using the ChipScope tool.

Figure 1 shows the entire hierarchy of the example design simulation setup. It comprises both testbench and user core
with the backend user application. The srio_sim.v top level testbench connects srio_example_top_primary which
represents the user core, and srio_example_top_mirror which acts as the link partner.

The srio_example_top.v instantiates all components of the core and the example design that are needed to implement the
design in hardware. This includes the following modules:

e Clock and Reset (srio_clk.v / srio_rst.v)
e Configuration Fabric (cfg_fabric.v)
e Stimulus Generators to create transactions (srio_request_gen.v)

The srio_quick_start module which is instantiated in srio_example_top, connects to the Maintenance Port and generates
maintenance transactions. This module sends a fixed set of instructions to the configuration register space, both local and
remote. The user can add, modify, or remove transactions by editing the maintenance_list.v file. The srio_request_gen
module, which is instantiated within the srio_example_top, is where 1/0O (and message) transactions are generated.

The transaction types to be generated are passed down through parameters so that only transactions supported on the
connected port are produced. This file also stores the expected response for any response-generating-requests that it
creates, and compares received responses to the expected value. The srio_response_gen module, also instantiated in
srio_example_top, generates responses to requests received from the link partner.

Xilinx Answer 50166 LogiCORE IP SRIO Gen2 - Debugging and Packet Analysis Guide 1


http://www.xilinx.com/support/answers/50166.htm
http://www.xilinx.com/support/answers/50166.htm

& XILINX.

= |£| =rio_sim (sro_sim.v)
=] ﬂﬁﬁ srio_example_top_primary - sric_example_top (srio_example_top.v)
= srio_dut_inst - sno_dut (snio_dut.v)
=] srio_wrapper_inst - srio_wrapper (srio_wrapperv)
ric_log_io_inst - srie_1x_log (srio_1x_log.v)
rio_buffer_inst - sno_lx_buf (srio_1x_bufv)
=] phy_wrapper_inst - phy_wrapper (phy_wrapperv)
srio_phy_inst - srio_lx_phy (srio_lx_phy.v)
= srio_gt_wrapper_inst - srio_gt_wrapper_k7_1x (srio_gt_wrapper_k7_lxwv)
=] gt_wrapper_i - gt_wrapper (gt_wrapperv)
gtl_gt_wrapper_i - gt_wrapper_GT (gt_wrapper_gt.v)
cfg_fabric_inst - cfg_fabric (cfg_fabricwv)
srio_clk_inst - sno_clk (snio_clk.a)
srio_rst_inst - srio_rst (srio_rst.ov)
v | srio_ireq_statistics_inst - srio_statistics (srio_statistics.v)
Y| srio_ireq_report_inst - srio_report (sric_report.v)
Y| srio_request_gen_inst - sric_request_gen (sric_request_gen.v)
v | srio_iresp_statistics_inst - srio_statistics (srio_statistics.v)
v | srio_iresp_report_inst - srio_report (sric_report.v)
v | srio_tresp_statistics_inst - sric_statistics (sric_statistics.v)
v | srio_tresp_report_inst - srio_report (sric_report.v)
Y| srio_response_gen_inst - srio_response_gen (srio_response_gen.v)
v | srio_treq_statistics_inst - srio_statistics (sric_statistics.v)
v | srio_treq_report_inst - srio_report (srio_report.yv)
v | srio_quick_start_inst - srio_guick_start (sric_quick_start.v)
=

= ric_exarnple_top_mirror - srio_example_top (srio_sxample_top.v)
= srio_dut_inst - sno_dut (snio_dut.v)
=] srio_wrapper_inst - srio_wrapper (srio_wrapperv)
ric_log_io_inst - srie_1x_log (srio_1x_log.v)
rio_buffer_inst - sno_lx_buf (srio_1x_bufv)
=] phy_wrapper_inst - phy_wrapper (phy_wrapperv)
srio_phy_inst - srio_lx_phy (srio_lx_phy.v)
= srio_gt_wrapper_inst - srio_gt_wrapper_k7_1x (srio_gt_wrapper_k7_lxwv)
=] gt_wrapper_i - gt_wrapper (gt_wrapperv)
gtl_gt_wrapper_i - gt_wrapper_GT (gt_wrapper_gt.v)
cfg_fabric_inst - cfg_fabric (cfg_fabricwv)
srio_clk_inst - sno_clk (snio_clk.a)
srio_rst_inst - srio_rst (srio_rst.ov)
srio_ireq_statistics_inst - srio_statistics (srio_statistics.v)
srio_ireq_report_inst - srio_report (sric_report.v)
srio_request_gen_inst - srio_request_gen (sric_request_gen.v)
srio_iresp_statistics_inst - srio_statistics (srio_statistics.v)
srio_iresp_report_inst - sric_report (srio_report.y)
srio_tresp_statistics_inst - srio_statistics (srio_statistics.v)
srio_tresp_report_inst - srio_report (sric_report.v)
srio_response_gen_inst - srio_response_gen (srio_response_gen.v)
srio_treq_statistics_inst - srio_statistics (srio_statistics.v)
srio_treq_report_inst - srio_report (sric_report.v)
srio_quick_start_inst - srio_gquick_start (sric_guick_start.v)

ool Ioall (ol (ol (ol (ol oull oull ool IEoall oo

Figure 1 - Example Design Simulation Modules Hierarchy
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Figure 2 shows the block diagram of the module hierarchy in Figure 1.
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Figure 2 - Example Design Simulation Top Level Architecture

The Xilinx RapidlO Endpoint solution (srio_dut) is comprised of the following components:

+ Serial RapidlO Physical Layer core (PHY)

+ RapidlO Logical (I/0) and Transport Layer core (LOG)

* Serial RapidlO Buffer core (BUF)

» Reference designs to handle clocking, resets, and configuration accesses
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Figure 3 shows a basic block diagram of different components and interfaces between those components in srio_dut.v.
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Figure 3 —srio_dut.v Components and its Connecting Interfaces

This section lists different interfaces you could check to track an incoming or an outgoing packet for debugging your SRIO
design. As shown in Figure 3, each interface has been numbered to make it easier to reference. A list of signals in each
interface is also given below.

The following signals in this interface are generated when /O Style is selected as Initiator/Target during the core
configuration. The other interface is Condensed I/O style. In this document, the packet analysis has been described for
Initiator/Target Style only.

s_axis_ireq_tvalid
S_axis_ireq_tready
s_axis_ireq_tdata[63:0]
s_axis_ireq_tkeep[7:0]
s_axis_ireq_tlast
s_axis_ireq_tuser[31:0]
m_axis_iresp_tvalid
m_axis_iresp_tready
m_axis_iresp_tdata[63:0]
m_axis_iresp_tkeep[7:0]
m_axis_iresp_tlast
m_axis_iresp_tuser[31:0]
m_axis_treq_tvalid
m_axis_treq_tready
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m_axis_treq_tdata[63:0]
m_axis_treq_tkeep[7:0]
m_axis_treq_tlast
m_axis_treq_tuser[31:0]
s_axis_tresp_tvalid
S_axis_tresp_tready
s_axis_tresp_tdata[63:0]
s_axis_tresp_tkeep[7:0]
s_axis_tresp_tlast
s_axis_tresp_tuser[31:0]

S_axi_maintr_rst
s_axi_maintr_awvalid
s_axi_maintr_awready
s_axi_maintr_awaddr[31:0]
S_axi_maintr_wvalid
s_axi_maintr_wready
S_axi_maintr_wdata[31:0]
s_axi_maintr_bvalid
s_axi_maintr_bready
s_axi_maintr_bresp[1:0]
s_axi_maintr_arvalid
s_axi_maintr_arready
s_axi_maintr_araddr[31:0]
s_axi_maintr_rvalid
S_axi_maintr_rready
s_axi_maintr_rresp[1:0]
s_axi_maintr_rdat[31:0]

s_axi_cfgl_awvalid
s_axi_cfgl_awready
s_axi_cfgl_awaddr[23:0]
s_axi_cfgl_wvalid
s_axi_cfgl_wready
s_axi_cfgl_wdata[31:0]
s_axi_cfgl_wstrb[3:0]
s_axi_cfgl_bvalid
s_axi_cfgl_bready
s_axi_cfgl_arvalid
s_axi_cfgl_arready
s_axi_cfgl_araddr[23:0]
s_axi_cfgl_rvalid
s_axi_cfgl_rready
s_axi_cfgl_rdata[31:0]
m_axi_cfgr_awvalid
m_axi_cfgr_awready
m_axi_cfgr_awaddr[23:0]
m_axi_cfgr_wvalid
m_axi_cfgr_wready
m_axi_cfgr_wdata[31:0]
m_axi_cfgr_wstrb[3:0]
m_axi_cfgr_bvalid
m_axi_cfgr_bready
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m_axi_cfgr_bresp[1:0]
m_axi_cfgr_arvalid
m_axi_cfgr_arready
m_axi_cfgr_araddr[23:0]
m_axi_cfgr_arprot[2:0]
m_axi_cfgr_rvalid
m_axi_cfgr_rready
m_axi_cfgr_rresp[1:0]
m_axi_cfgr_rdata[31:0]

m_axis_buft_tvalid (s_axis_buft_tvalid — BUF Transport)
m_axis_buft_tready (s_axis_buft_tready)
m_axis_buft_tdata[63:0] (s_axis_buft_tdata[63:0])
m_axis_buft_tkeep[7:0] (s_axis_buft_tkeep[7:0])
m_axis_buft_tlast (s_axis_buft_tlast)
m_axis_buft_tuser[7:0] (s_axis_buft_tuser[7:0])
s_axis_bufr_tvalid (m_axis_bufr_tvalid)
s_axis_bufr_tready (m_axis_bufr_tready)
s_axis_bufr_tdata[63:0] (m_axis_bufr_tdata[63:0])
s_axis_bufr_tkeep[7:0] (m_axis_bufr_tkeep[7:0])
s_axis_bufr_tlast (m_axis_bufr_tlast)
s_axis_bufr_tuser[7:0] (m_axis_bufr_tuser[7:0])
response_only

maint_only

m_axis_phyt_tvalid (s_axis_phyt_tvalid — PHY Link)
m_axis_phyt_tready (s_axis_phyt_tready)
m_axis_phyt_tdata[63:0] (s_axis_phyt tdata[63:0])
m_axis_phyt _tkeep[7:0] (s_axis_phyt_tkeep[7:0])
m_axis_phyt _tlast (s_axis_phyt_tlast)
m_axis_phyt_tuser[7:0] (s_axis_phyt_tuser[7:0])
s_axis_phyr_tvalid (m_axis_phyr_tvalid)
s_axis_phyr_tready (m_axis_phyr_tready)
s_axis_phyr_tdata[63:0] (m_axis_phyr_tdata[63:0])
s_axis_phyr_tkeep[7:0] (m_axis_phyr_tkeep[7:0])
s_axis_phyr_tlast (m_axis_phyr_tlast)
s_axis_phyr_tuser[7:0] (m_axis_phyr_tuser[7:0])
srio_host

master_enable

idle2_selected

phy_rewind

phy_next_fm

phy_last_ack

phy_rcvd_buf_stat

phy_buf_stat

tx_flow_control

s_axi_bcfg_awvalid
s_axi_bcfg_awready
s_axi_bcfg_awaddr[23:0]
s_axi_bcfg_wvalid

Xilinx Answer 50166 LogiCORE IP SRIO Gen2 - Debugging and Packet Analysis Guide



& XILINX.

s_axi_bcfg_wready
s_axi_bcfg_wdata[31:0]
s_axi_bcfg_wstrb[3:0]
s_axi_bcfg_bvalid
s_axi_bcfg_bready
s_axi_bcfg_arvalid
s_axi_bcfg_arready
s_axi_bcfg_araddr[23:0]
s_axi_bcfg_rvalid
s_axi_bcfg_rready
s_axi_bcfg_rdata[31:0]

PHY Serial Interface (Interface-7)

gttx_data[32*LW-1:0]
gttx_charisk[4*LW-1:0]
gttx_inhibit[LW-1:0]
gtrx_data[32*LW-1:0]
gtrx_charisk[4*LW-1:0]
gtrx_chariscomma[4*LW-1:0]
gtrx_disperr[4*LW-1:0]
gtrx_notintable[4*LW-1:0]
gtrx_chanbondseq[LW-1:0]
gtrx_chanisaligned[LW-1:0]
gtrx_chanbonden
gtrx_reset_req

gtrx_reset
gtrx_reset_done[LW-1:0]

PHY Configuration Fabric (Interface-8)

s_axi_cfgp_awvalid
s_axi_cfgp_awready
s_axi_cfgp_awaddr[23:0]
s_axi_cfgp_wvalid
s_axi_cfgp_wready
s_axi_cfgp_wdata[31:0]
s_axi_cfgp_wstrb[3:0]
s_axi_cfgp_bvalid
s_axi_cfgp_bready
s_axi_cfgp_avalid
s_axi_cfgp_arready
s_axi_cfgp_araddr[23:0]
s_axi_cfgp_arvalid
s_axi_cfgp_rready
s_axi_cfgp_rdata[31:0]

Transceiver Interface (Interface-9)

srio_rxnN
srio_rxpN
srio_txnN
srio_txpN
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Interface Packet and Signal Analysis

Link Initialization and Control Symbols

When you are debugging link issues, the first thing you should do is check whether the SRIO top level wrapper signals are
toggling correctly or not. Those signals include: reset signals, clk_lock, port initialized, link_initialized, port_error,
mode_1x, and port_decore_error. Figure 4 shows the list of signals you should look at in the SRIO top level wrapper.
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Figure 4 - SRIO Top Level Wrapper Signals

Figure 5 shows a close-up view of Figure 4 to illustrate the correct toggling of the reset signals in the core.

Figure 5 - Core Reset Signals
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Figure 6 shows a capture of port_initalized and link_initalized signals. When port_initialized and link_initialized are both
valid, the user can send/receive packets. link_initialized indicates that 7 consecutive error free control symbols have been
received and 15 consecutive symbols have been sent. The red circles in Figure 6 are control symbols.

Figure 6 - Port_Initialized and Link_Initialized Signals (broken into two parts for clarity)

Figure 7 shows a close-up view of one of the red circles in Figure 6 depicting the transmission of a control symbol. In the
red box, “1c” is K28.0 which indicates the start of the control symbol. “bc” is K28.5, /K/, IDLE for sync. The whole packet is
decoded as follows:

80ffof = 1000_0000_1111 1111 0000_1111

stype0=100 (Status)
acklD_status=00000
buf status=11111
stypel=111 (NOP)
cmd=000
CRC=01111
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er_inst'g

Figure 7 - Control Symbol Before Assertion of link_initialized Signal

If the initialization does not complete (i.e., port_initialized and link_initalized signals are not asserted), check GT_RXDATA
to see whether IDLE (bcfd) ordered sets are being received or not, and also check that there are no coding errors. This
can be done by looking at RXNOTINTABLE which should be ‘0.

e e e mame nma m mmm me — g aem———

Stypa0=000 packst_ackiD BA_st3tus styp=1=000 cma CRC
pikt aoptd 5 5 ‘start of pit DI 5
styp=D =001 packet_ackiD buf_staius siypel=001 cmad CRC
Pt refry 5 5 shomp ] 5
stypal =010 packst_ackiD calse slype1=010 cma CRC
pkt not acpta 5 5 end of pkt Do 5
stypa0=100 ackID_status bul_siatus stype1=011 cmg CRC
siaus 5 5 restan ratry i 5
Stypai=110 AcKID_status port_status stypei=100 oma CRC
link resg. 5 5 Ink raguest 3 5
stypet=101 ema CRC
Stypel multicsst (011] 5
000 Packet Accepted
00 Packet Retry ﬂfﬁ? n g‘g Cfsic
o0 Packet Mot Accapted cause
00001  Rove unexpeted ackiD on pkt
00010 Fiovd 3 cirl symbol w/ bad CRG
g‘:ﬂ?é& gmﬁ&mﬁ% recepllon I8 SpRed | oo e Group Code Group Number of Encoding
00101 Fovd Invid char. of vid but Ilegal char. Column Designation Column Use Code-groups
11111 Ganeral Emor
100 Status POV Packet_Deliminator Conrl Symbal 1 MIEY
110 LInk RESpONse port_status fsr Start_of_Control_Symool 1 K28
00010 Ewmor n e
00100 Retry-topped Kt 1% Syne 1 K285
00101 Emorstopoed R 1x Skip 1 K297
10000 ©OK 1A 1 Align 1 2T
| Kle Column
s 1 K| 4x Syne Column 4 IK28.5/K28 SIK2E. SIK2E 5/
DJCW“-‘ N | £x Skp Column 4 IK29.7/K23.TIK28.7/K 28,7/
004 E‘u:ﬂ'p = ALl 4x Align Calumn 4 IKET FIKET TIKZT.TKET. T
010 End-of-packst
o Restart-from feiry
100 Link-reguest cmd
o1 FReset-device
100 Inpui-status
101 Wutcast-event
111 WP

Figure 8 - Packet Format for Control Symbols

In general, you have to make sure all the signals at the GT interface are toggling correctly. Figure 9 shows signals that
you should look into and capture in the ChipScope tool if you are debugging in hardware. If the signals are not toggling as
shown, you should focus on the reason why that is happening and resolve that first before proceeding any further.
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Figure 9 - GT Interface Signals

SWRITE Packet Analysis

Figure 10 shows an example of a SWRITE Packet sent to the IREQ Interface (Figure 3, Interface-1), the data on
s_axis_ireq_tdata is “0060200000000777_0000000000000000".

i
~ ...aEEer_inst!rio_log_io_insUs_axis_ireg_tvalid

Figure 10 - SWRITE Packet Transmission on IREQ Interface

Figure 12 shows the HELLO FTYPE Packet Format. This format allows standardization of header field placement across
packet types. It also segments the header and data into separate transfers on the interface. This leads to simpler control
logic and allows data to be aligned to transfer boundaries for easier data management. According to the HELLO FTYPE
Packet Format, the corresponding field interpretation for the above data in Figure 10 will be as follows:

0060200000000777 =

0000_0000_0110_0000_0010_0000_0000_0000_0000_0000_0000_0000_0000_0111 0111 0111

10000_0000|_0110] [0000[_

AN

R FTYPEG
SWRmE|  ° ;

0000_0000_0pPO_0000_0000_0000_0000_0000_0111_0111_0111|

AN

Figure 11 - SWRITE HELLO FTYPE Packet Format

addr
M
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Figure 12 - HELLO FTYPE Packet Format

The data received on the IREQ interface of the SRIO core is captured by the SRIO LOG layer (Figure 3, Interface-1). The
LOG layer adds transport layer information into the packet, sends it to BUF (Figure 3, Interface-4), and then BUF sends
the same data to PHY later (Figure 3, Interface 5). The naming of the signals is based on the block diagram in Figure 14.

BEIEREIIE RN ElIEe e

(TN T S N Y T " -

ITE IF

T From LOG to BUF 19383.231 ns

mse From BUF to PHY

Figure 13 - SWRITE Packet Transmission at IREQ, LOG to BUF and BUF to PHY
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Figure 14 — Buffer Layer Interfaces

Figure 16 - SWRITE Packet from BUF to PHY

Figure 13 shows simulation capture of all three interfaces discussed. Figure 15 and Figure 16 show the same data
“0070070000ff0046_0000000000000000” being passed from the Transport interface to Link interface of BUF.

Figure 17 — Debug Signals

The signal shown in Figure 17 could be used for debugging SRIO designs.

o “phy rewind” indicates that the PHY is requesting a rewind (e.g., the packet is not accepted by the link partner)

e “phy next fm” is used to communicate the next packet to send, indexed by ackID. This signal increments for
each packet, except in a rewind scenario.

e “phy_last_ack” is used to communicate the acklD for the last received acknowledge control symbol. This frees up
slots in the buffer by allowing the buffer to clear the corresponding packet. If this signal increments by more than
one, multiple packet can be cleared. In Figure 17, “phy_last_ack” has not been increased as this is the first packet
and SRIO has not received the ACK yet.
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The BUF layer transmits the packet coming from the LOG layer to the PHY layer. The PHY layer adds PHY layer
information and sends the packet to the GT. Figure 18 shows SWRITE packet traveling from IREQ to GT interface. The
four cursors in the simulation waveform show the start of the packet in each interface.

OSSO WO O O O

(ARRRRRA

—

Figure 18 — SWRITE Packet from IREQ to GT Interface

To view this packet, look at the GT interface on gttx_data (Figure 3, Interface-7). As shown in Figure 19, the whole packet
transmitted from the PHY layer to the GT consists of 7c96f818_ b04600ff_00000770_00000000_00000000_34b70000_7c97falb.

= % From PHY to GT Interface
;s er_i

Figure 19 — SWRITE Packet Transmission on GT Interface

This packet is interpreted as follows:
Start of Packet (SOP) -> “7c96f818”, 7c¢ indicates packet deliminator control symbol

“06f818” = 1001_0110_1111_1000_0001_1000
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100 (Status)
10110 (ackID 16)
11111 (buf_status)
000 (SOP)

000 (cmd)

11000 (CRC)

i1_0110[[1111_1pog]_0ooj1_1000
AR

L 3
stype0=000 packet_ackiD buf_status stype1=000 emd CRC
pkt acptd 5 5 start of pkt 000 5
stype0 =001 packet_ackiD buf_status stype1=001 emd CRC
pt retry 5 B stomp 000 5
stype0 =010 packet_acklD cause stype1=010 cmd CRC

pkt not acptd 5 5 end of pkt 000 5
stype0=100 acklD_status sy buf_status stype1=011 cmd CRC

status 5 5 <1/ | restart retry 000 5
stype0=110 acklD_status port_status stype1=100 cmd CRC

link resp. 5] 5] link request 3 5
stype1=101 cmd CRC

multicast 000 5
stype1=111 cmd CRC

NOP 000 5

Figure 20 — Packet Deliminator Control Symbol (SOP) Analysis
SWRITE packet -> “b04600ff 00000770”, write data is all “0” (64bits),

“b04600ff 00000770” =
“1011_0000_0100_0110_0000_0000_1111_1111_0000_0000_0000_0000_0000_0111_0111 0000".

e acklD “10110” (16)

e rsvd “00”

e crf“0”

e prio “01”

e {007,

e FTYPE “0110” (6, SWRITE)
e Destination ID “0000 0000”
e Source ID “1111 11117

e Addr (29bits) “0000 0000 0000 0000 0000 0111 0111 0"
e rsrv“0”

e xamsbs “00”.
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0110 0000_0000_fi111_1111][0000_0000_0000_0000_0000_0111_0111 (0p0]

Serial RapidlO
Packet Format for Data Packets

- - o
ype nation rdsize/ extended addr
ackip | rsvd |ed | prio f it sourcelD Tiype . srcTID . Address wdplr |fxamsbs CRC | 0 pad
. > |4l 242 2 D Bof 16 4 wrsize & (optional) 20 1 2 data 16 | (opt) - 80 bytes or EOF
) Bor 16 4 16-32 16
— - Togica TogiC
ackiD | &vd prid | ttfrtype §5 0 N sourcelD Tiype rdsize/ sreTID extended addr Address waptf | xamsb: CRC | 0 pad CRC | 0 pad
(] wrsize {optional) data data
5 4 b aorte I| Borte 4 : 8 “’:6_32 28 1 2 16 “’fg - 16 (gpg B
1
VA inat L2 ey
= prio | tt F‘gp "“"I’II;‘“ sourcelY] extended addr {optional) address W] ron | xamsns data | GRC |0pad| . | cAC|0pad
5 2 1|2 |2 8or16 16-32 29 1 2 A 16 | fopt)-| 2| 16 | (opn -
4 Bor16 16 16
destinalion SizaiwTs SCTID Tiopcount TONTIg OfSet | Wapir | Tarv TogrCaT TogiCaT
ackiD | rsvd | cri | prio [ tt [Ftype 8 D source|D Tiype + 8 8 21 1 2 data CRC | 0 pad data CRC | 0 pad
5 o 1] 2 [2] 4 gor16 8or16 4 STatus Target 11 [ hopcoamt | Tesarved 16 | {opt) - 16 | {opt) -
4 8 8 24 16 16
— TogicET|
ackiD |rsvd | orf | prio | tt ﬂ;"gg d“"lrl‘;"“" sourcelD Reserved sreTID info(msb) info(lsb) CRC | 0 pad
5 2 11 2 |2 4 Hets Bori6 8 B a ] 16 | fopt) -
16
S— Togrcat Togicar
acklD | revd | erf | prio | tt f.l}?e deshlr:)ahon sourcelD | msglen ssize | letter [ mbox | msgseg data CRC | 0 pad data CRC | 0 pad
E 2 1 2 |2 4 8or 16 Bor16 4 4 2 2 4 16 | {opt) - 16 | {opt) -
16 16
- - argel_infolietier, m . TOONCET| Togica
ackiD | rsvd | erf | prio | tt r?’ge d“"l’l‘:‘a‘“’" sourcelD | Tiype | status msgseq) & data CRC |opad| ... | CAC |0 pad
5 2 1 2 4 Bor 16 Bor16 4 4 E@ﬁa‘tnu 16 | fopt) - 16 |{opf) -
16 16

Figure 21 — SWRITE Packet Header Field Analysis

End of Packet (EOP) -> “7c97falb”, 7c indicates packet deliminator control symbol
“97f81¢” = 1001_0111_1111_1010_0001_1011

100 (Status)
10111 (ackID 17)
11111 (buf_status)
010 (EOP)

000 (cmd)

11011 (CRC)

TO01_o1 11, 1711010 b0of 011

stype0=000 packet_acklD buf_status stype1=000 cmd CRC
pkt acptd 5 5 start of pkt 000 5

stype0 =001 packet_ackID buf status stype1=001 cmd / CRC
pkt retry 5 5 stomp 000 / 5

A
stype0 =010 packet_ackID cause stype1=010 cmd ‘_/_ CRC L d
pkt not acptd 5 5 / eni pkt 000 5
L

type0=100 acKID_status‘J/ buf_status (4 stype1=011 cmd CRC
T status 5 5 restart retry 000 5

stype0=110 acklD_status port_status stype1=100 cmd CRC
link resp. 5 5 link request 3 5

stypel=101 cmd CRC
multicast 000 5

stypel=111 cmd CRC
NOP 000 5

Figure 22 — Packet Deliminator Control Symbol (EOP) Analysis
NWRITE_R Packet Analysis

Figure 23 shows an example of a NWRITE_R Packet sent to the IREQ interface (Figure 3, Interface 1). The data on
ireq_tdata is “3655204004550000".
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3655204004550000
11111110

111111

Figure 23 - NWRITE_R Packet Transmission on IREQ Interface

According to Figure 12 HELLO FTYPE Packet Format, the corresponding field interpretation for the above data in Figure
23 is as follows:

NWRITE_R packet -> “3655204004550000”, write data is “c0c0cOc0 c0c0c0c0” (64bits),

bit[63:56]=36 (SrcTID)
bit[55:52]=0101 (FTYPE 5)
bit[51:48]=0101 (TTYPE 5)

Figure 25 shows NWRITE_R packet transmitted on the GT interface (Figure 3, Interface 7) which consists of
604500ff 57360455 _0004c0c0_c0c0c0cO_c0c01631.

According to SRIO Packet Format, this packet is interpreted as follows:
NWRITE_R packet -> “604500ff 57360455”

e acklD, rsvd, crf, prio, tt (604)

e FTYPE “0101” (5, NWRITE)
Destination ID “0000 0000”
Source ID “1111 11117
TTYPE “0101” (5, NWRITE_R)
wrsize (7)

srcTID (36)

1111111 011111111 N

JWEITE R IRED
L NWRITE R on GT Interface

162243 472 s

Figure 24 - NWRITE_R on IREQ and GT Interface
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U NWRITE R on GT Interface ’48.589 ns

Figure 25 - NWRITE_R Packet Transmission on GT Interface

In the example design, the primary module is connected to the mirror module. Therefore, GTRX (Figure 3, Interface 7) of
the mirror module receives the exact same data as GTTX of the primary module, as shown in Figure 26.

Figure 26 - NWRITE_R Packet Received on GT Interface of the Mirror Module

The receiving SRIO decodes the packet in the same way that the transmitting SRIO does. The same NWRITE_R packet
is received on the TREQ interface (Interface 1 in Figure 3). Figure 27 shows the received NWRITE_R packet on TREQ
interface of the mirror module. The data on m_axis_treq_tdata interface is “3655204004550000” which is the same as the
data on s_axis_ireq_tdata.

Jdo_instfm_axis_treq_tvalid |5t1
.0_instfm_axis_treq_tready |St1
Jo_instfm_axis_treq_tdata |3555204004550000 bibfofbfbtbfbfbf 13655204004550000) cl Ic0cDe0eDeD

Jo_instfm_awis_treq_tkeep |11111111 11111111
._io_instjm_axis_treq_Hast |St0
Ji0_instim_awis_freq tuser  |000000001131111310000] doooooooi111111d0

Figure 27 - NWRITE_R Packet Received on TREQ Interface (Figure 3, Interface 1)

For a NWRITE_R packet, the target should send a response to the Initiator after it receives a packet. Figure 31 shows a
response packet sent to the TRESP interface (Figure 3, Interface 1). The data on s_axis_tresp_tdata is
“36d0000000000000”.
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| I
LAY |
LT T T 210 A T TCTINTITNT MY JYTIN

i

11111111

- mirrorfsrio_dut_inst!srio_wraerinsb‘tres tdata
& io_dut_inst! )

T T TR

Figure 30 — NWRITE_R Response on SRIO Mirror TRESP Interface
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Figure 31 - Response Packet Transmission on TRESP Interface (Figure 3, Interface 1)

According to Figure 12 HELLO FTYPE Packet Format, the corresponding field interpretation for the above data in Figure
3l is as follows:

36d0000000000000 =
0011_0110_1101_0000_0000_0000_0000_0000_0000_0000_0000_0000_0000_0000_0000_0000

0011_0110] 1101 {0000 {obaof 0000_0000 {0ppo_0000_0000_0000_0000_0000_0000_0000_0000

Figure 32 - RESPONSE HELLO Packet Format

bit[63:56]=36 (targetTID)
bit[55:52]=1101 (FTYPE d)
bit[51:48]=0000 (TTYPE 0, resp no data)

Figure 35 shows the RESPONSE packet transmitted on the GT interface (Interface 7 in Figure 3). It consists of
900d00ff_0036b69c.This packet is interpreted as follows:

RESPONSE packet -> “900d00ff_0036b69c” =

“1001_0000_0000_1101_0000_0000_1111_1111_0000_0000_0011_0110_1011_0110_1001_1100”
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Serial RapidlO

Packet Format for Data Packets

. Ftype | destination riaizel ~ axtanded addr
aﬁgm I‘S:ﬂ c:l'1 D;D ; 2 I smlﬁD T1§pa wrsize E.IUZGI'II} {opliondl) A::Igr:ss \'\.'{:!Iptl xar;shs dala C1F;C I%E\;u' 80 bytes or EOP
Bor 18 ' 4 16-32 :
18
; = [lefe o]
acklD | rswd | erf | prio | Flypesuestlnallon sourcelD Tiypa ﬂEs'?E srcTID E”ﬁ"dfd.mm Address wdptr | xamsbs § CRC |Opad| . . | CAC |0 pad
o wrsize ‘oplional) data data
5 2 12 |2 2 Sor 16 Bors 4 4 8 L 1830 29 1 2 16 | fopd) - 16 | jopt) -
- 16 16
TORCaT Yiage T
s erf | prio - sournce axtan a {optionall rass rerv | xamsbs pad| _ . g
ackiD | rsvd | et # Fré""‘ d”t:'aﬁm” ] ded acidr Add bs | g | CRE [@pad| o, | €RC | 0pad
B 2 12 |2 , Bor 16 Borig 16-32 29 1 2 o 16 | fopt - : 186 | oot -
16 16
destination prisimiwraicn| SICTIL TROpEounT TOTTRg GGl | WPl LE1R il poae ezl
ackip | rsvd | grf | prio | & Flype 9 o sourcelD Tiypa 4 a -] 21 1 2 dala CRC | 0 pad data CAC | 0 pad
5 2 1|2 |2]| 4 Bor 6 Borig 4 TS Targer 110 RGO TESUTVEG . 16 | fopt - “ 16 | oot -
or 4 ] 8 24 16 16
T
ackiD [rsvd | erf | prio | #t nge d”t:'aﬁm” sourcelD Reserved srcTID infa(meh) info{lst) CRC | 0 pad
5 2 112 |2 Borts 8 8 ] B 16 | fopt -
4 Bori6 18
Tn = [ee e ]
acklD | rsvd | erf | prio | & 11!_:'& Uﬁt:rgmn sourcelD maglen ssize | letter | mbox | magseg data CRC | 0 pad data CAC | 0 pad
5 2 112 2] , Sor 16 Boris 4 4 2 2 4 16 | fopt) - : 16 | fopr -
16 16
r TETEIEr ) IV TETEeT, TR, ToCa e ey |
ackiD | rsvd | ¢ | prio | &t ‘I}uge deqt:réallon sourcelD T1;|'pa sl;all..s msgseq) & dala CRC | 0 pad data CAC | O pad
5 2 112 |2] , [arnemu 16 | fopt) - : 18 | oot -
16 16

\\

1101 /0000_ oooo 1111_1111 loooolooocioou_m1011011_0110_1001_1100

ek .l

Figure 33 - RESPONSE Packet Header Field Analysis
e acklD, rsvd, crf, prio, tt (900)

e FTYPE “1101” (d, RESPONSE)
¢ Destination ID “0000 0000”

e Source ID “1111 1111”7

e TTYPE “0000” (0, resp no data)
e STATUS “0000” (0, done)

e Target TID (36)

NWRITE R Response on SRIO Primary IRESF Interface

Figure 34 - NWRITE_R on TREQ SRIO Mirror, NWRITE_R Response on SRIO Mirror TRESP and NWRITE_R
Response on SRIO Primary IRESP Interface
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rFY ®
ber_inst/attx_data | 900d00fF
_instfgtte_charisk  |0000

Finally, the initiator gets its NWRITE_R RESPONSE from the target on the IRESP interface. Figure 36 shows an example
of the RESPONSE packet received on the IRESP interface. The data on m_axis_iresp_tdata is “36d0000000000000".

Figure 35 - RESPONSE Packet Transmission on GT Interface

b_inst/m_axis_iresp_tvalid
instfm_axis_iresp_tready
h_inst/m_axis_iresp_tdata  |35d0000000000000

b_instfm_axis_iresp_tkeep |11111111
b_inst/m_awis_iresp_tlast |St1
b_instfm_axis_iresp_tuser

Figure 36 - RESPONSE Packet Received on IRESP Interface

According to Figure 12 HELLO FTYPE Packet Format, the corresponding field interpretation for the above data in Figure
36 is as follows:

bit[63:56]=36 (targetTID)
bit[55:52]=1101 (FTYPE d)
bit[51:48]=0000 (TTYPE 0)

NWRITE Packet Analysis

Figure 37 shows an example of a NWRITE packet sent to the IREQ interface (Figure 3, Interface 1). The data on
s_axis_ireq_tdata is “3854205198877600”.

ba_io_instfs_axis_ireq_tvalid |5t1
jo_instfs_awis_ireq_tready  |5t1
ba_io_instfs_axis_ireq_tdata

ba_io_inst/s_axis_ireq_tkeep
og_io_inst/s_axis_ireq_tlast
ba_io_instfs_axis_ireq_tuser

Figure 37 - NWRITE Packet Transmission on IREQ Interface

According to Figure 12 HELLO FTYPE Packet Format, the corresponding field interpretation for the above data in Figure
37 is as follows:

3854205198877600 =
0011_1000_0101_0100_0010_0000_0101_0001_1001_1000_1000_0111 0111 0100_0000_0000

0011_1000 /01010100 0p1D||0000_0101//00p1_1001_1000_1000_0111_0111_0100_0000_0000

NN YN

scTID FIYPEs | TTYPE Rlpocy * 291 o
NWRITE Fl 4 s 21 El i i 7

Figure 38 - NWRITE HELLO Packet Format

bit[63:56]=38 (srcTID)
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bit[55:52]=0101 (FTYPE 5)
bit[51:48]=0100 (TTYPE 4)

Figure 40 shows the NWRITE packet transmitted on the GT interface (Interface 7 in Figure 2) which consists of
704500ff_49389887_7605c2c2_.......

According to Figure 12 SRIO Packet Format for Data Packets, this packet is interpreted as follows:
NWRITE packet -> “704500ff_49389887_7605c2¢c2” =

“0111_0000_0100_0101_0000_0000_1111_1111_0100_1001_0011_1000_1001_1000_1000_0111_0111_0110_
0000_0101_1100_0010_1100_0010”

ey

= i S B T - = " = 3 |
0111_0000,0 | lmmloooo_ooonll111_1111‘[010011001[om1_100011001_1000_1000_0111_0111_0110_0000_0:191

Serial RapidlO
Packat Format for Data Packets
al

1100_0010_1100_0010

- T
pe | destifation axtanaed addr
) ik io Rit i 5 D T1y‘ wreke srcTi toptional) AddgEss woptr shs dai CRC | 0 pad 80 bytes or EOP
Bt Borys 4 4 8 16.32 ] 2 16 | fopd) -
N . 16
- % [Y] YT e | h | S 1O e
acklD | rswd | orf | prio | i Fl)-pesdes“lga"a' sourcelD Tiypa m?a. srcTID exfl:en‘::g‘d_.sjm'r Address wdptr | xamsbs data CRC | 0 pad data CAC | O pad
5 2 1|z [z] sorig | BeriE 4 4“ ] 0?6_3’;” 20 1 2 : 16 |jopt)-| "™ 16 |iopn-
- 18 16
TOTCeT O
acklD | rswd | erf | prio | &t Fr;p-e dﬁt:‘glb" sourcalD axtanded addr (opfional) Address rsrv | xamshs dala CRC | O pad data CRC | 0 pad
B 2 22| , Bor 1B Borig 16-32 28 i ] . 16 | fopi) - N 16 | jopt) -
18 16
destination s parwrsicy| T LG O OMSET  | waptr [ s efe e o |
ciip | rsvd | orf | prio | tt Ftype & sourcalD Ttypa 4 [ 8 21 1 2 § CRC | & .. | CRC | O pad
A o data data
1 4 Borig 4 STaTE T LTI (R . 16 | fopd) - - 16 | jopt) -
5 2 2 |2 dor 16
4 8 B 24 18 16
T,
ackiD [rsvd | ert | prio [ f:“g"‘ d""’""'l':_a'b" sourcelD Rasarved SrecTID info(mb) info{lsb) CRG | 0 pad
5 2 12 |2 | sor1s | Berte 8 8 8 B 16 | jopt) -
18
e Lueie o=
ackiD | rsvd | erf | prio | & F11y}‘1e destinetion sourcelD msglen ssize | letter | mbox | magseg data CRC | O ped data CRC | 0 pad
5 2 12 |2 BT Borig 4 4 2 2 4 16 | fopd) - - 16 | jopt) -
18 16
LT T ITERE TN L CT TORC e ey
acklD | rsvd | o | prio | i f':y;e Uﬁl:l'éﬁlbﬂ sourcelD Tiypa status msgseq) 8 data CRC | & pad data CRC | 0 pad
5 2 UM B - T Bor1s 4 4 rarn;ﬂlu 16 | jopt) - 16 | {opt) -
16 18

Figure 39 - NWRITE Packet Header Field Analysis

acklD, rsvd, crf, prio, tt (d84)
FTYPE “0101” (5, NWRITE)
Destination ID “0000 0000”
Source ID “1111 11117
TTYPE “0101” (4, NWRITE)
wrsize (9)

srcTID (38)

br_instfgttx_data |834200ff befdfdfd
inst/gthe_charisk |0000

Figure 40 - NWRITE Packet Transmission on GT Interface

Jcaefald ¥
1000 :|
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NREAD Packet Analysis

Figure 41 shows an example of a NREAD packet sent to the IREQ interface (Interface 1 in Figure 2). The data on
s_axis_ireq_tdata is “4¢c24200000002406”.

.0g_io_instfs_axis_ireq_tvalid
,_in_instfs_axis_ireq_tready
.0g_io_instfs_axis_ireq_tdata

.0g_io_instfs_axis_ireq_tkeep
log_io_instfs_axis_ireq_tlast
.0g_io_instfs_axis_ireq_tuser

Figure 41 - NREAD Packet Transmission on IREQ Interface

According to the HELLO FTYPE Packet Format, the corresponding field interpretation for the above data in Figure 16 will
be as follows:

bit[63:56]=4C (srcTID)
bit[55:52]=0010 (FTYPE 2)
bit[51:48]=0100 (TTYPE 4)

4¢24200000002406 =
0100_1100_0010_0100_0010_0000_0000_0000_0000_0000_0000_0000_0010_0100_0000_0110

0100_1100 00100100 0000_0000[0pp0_0000_0000_0000_0000_0010_0100_0000_0110

— A

3T ez | 1 s w20 -1 -k add
s -

@
2

Nasw! ;

Figure 42 - NREAD HELLO Packet Format

Figure 44 shows the NREAD packet transmitted on the GT interface which consists of 884200ff_414c0000_2400a27. This
packet is interpreted as follows:

NREAD packet ->
“884200ff 414c0000 2400a227” =

“1000_1000_0100_0010_0000_0000_1111_1111_0100_0001_0100_1100_0000_0000_0000_0000_0010_0100_
0000_0000_1010_0010_0010_0111”

Xilinx Answer 50166 LogiCORE IP SRIO Gen2 - Debugging and Packet Analysis Guide 24



& XILINX.

1000_1pomlozbol 0010/o000_oooo 11111211 [e100]0001][0100_1100]0000_0000_0000_0000_0010_0100_0000_
e g 5 — =

o
|[1010_vo10_oo10_0111]

erial RapidlO

PackebFormat for Data Packets

1 Ftyp= | destination rdsize/ axtanded addr ]
ad;ll:l rs.:d T p;m ; 2 (] sg‘.:::?.laD T"-':pa wrsize E'm;ID foplional) Adgrgess wd‘ptr Ra":hS data C::C I{L::d 80 bytes or EQ
4 Bor 16 h 4 16-32 :
14
; destination rs|ze/ extended aedr : Larnsn
ackiD | rswd | orf | prio | & Flype § sourcelD Tiype puinig srcTID fogtional Address wdptr | xamsbs data CRC | 0 pad data CRC | 0 pad
5 2 | 1] 2 |2] goris | Borie 4 “’f""‘ & 0?6_3’;” 28 1 2 : 16 |fop -] "™ | 16 | (oo -
- 16 16
Leivey TOGCAT
ackiD | rswd | e | prio | t FEN destlllaalbﬂ sourcalD axtended addr {optionall Addrass rerv | xamshs data CRC | 0 pad data CRC | 0 pad
5 z UEREI soris | Borte 16-32 28 1 2 Al 16 |fopt-| “™ | 16 | (ool -
168 16
destination ref&i s i T TRapeaT TTTTRg GG | Waptr TRV [ejeiiees Ty o
ackily | rsvd | orf | prio | i Fiype & 0 sourcalD Ttypa 4 a8 8 21 1 2 daia CRC | 0 pad data CRC | 0 pad
5 2 1]z l2] 2 T Bor 16 4 p{ 1 Targer 1o T ToSUTVEg - 16 | jopt) - “ 16 | fopt) -
o 4 8 8 24 16 15
I
ackiD | rsvd | ot | prio [ tt f‘l;vge d""'"l'aa'b” sourcelD Reserved srcTID infoimsb) info{lst) GRC | 0 pad
5 | 2 U I Y sor1s | BoTte A 8 & B 16 | oot -
15
TogCe fnie =)
ackiD | rsvd | erf | prio | t ”15‘1I-1& U“HIT;"OH sourcalD msglen sesime | letter | mbox | magseg da CRC | & pad dats CRC | O pad
s |2 |1z 2| | gores | Eort6 4 4 2 2 4 a 18 |jopt-] “ | 16 |iopn-
168 16
- Moe " LTV STATI D) CT A e ToaCe el
ackiD | rsvd | e | prio | it | TIPS d""‘I”DE“"” sourcelD | Tiype | status msgseq) & data CRGC | opad| . | GRG | apad
5 2 1 2 |2 4 Gor 16 Bor1g 4 4 TATeT T Iy 16 | fapt) - 16 | (opt) -
2] 18 g
Figure 43 - NREAD Packet Header Field Analysis
e acklD, rsvd, crf, prio, tt (884)
e FTYPE “0010” (2, NREAD)
¢ Destination ID “0000 0000”
e Source ID “1111 1111”7
e TTYPE “0101” (4, NREAD)
e rdsize (1)
e srcTID (4C)
br_inst/attx_data |884200ff [fd.... fdfdbchc 7c0cfa03 | Ya14c0000 [2400a277
)
inst/gttx_charisk 0000 1111 1000 | | 1000 i

Figure 44 - NREAD Packet Transmission on GT Interface

NREAD RESPONSE Packet Analysis

Figure 46 shows the RESPONSE with data on the GT interface which consists of xxxxxx88_8dff0080_4c000000. This is

received in response to the NREAD packet in Figure 44 and is interpreted as follows:
“888dff0080 4c000000” =
“1000_1000_1000_1101_1111_1111_0000_0000_1000_0000_0100_1100_0000_0000_0000_0000_0000_0000"

* acklD “10001”

* rsvd “00”
. orf o
e prio “10”
1t “007,

«  FTYPE “1101” (13, RESPONSE)

« Destination ID “1111 1111”

» Source ID “0000 0000”

+  Ttype “1000” (8, Response with Data)
+  Status “0000” (0,done)

* TargetlD “0100 1100” (4C)
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+ data “0000 0000 0000 0000 0000 0000”

Serial RapidlO

Packet Format for Data Packets

3 Ftyp=| destination rosizel axtended addr !
ackiD | revd |crf | prio | & 2 I s;ue;ilﬁD T1;."pa wrsize srl:,;'ID foplional) Adgrgess wc!lptr xar;shs data Crg: {Jp\sa_' 80 bytes or EOF
5 |2 [1]2]2 Bor 16 o 4 4 1632 f”fg
4 destination rifsizey extended addr . oical
acklD | rswd | orf | prio | & Fiype § o sourcelD Tiypa wisize srcTID (optional) Address wdptr | xamshs data CRC | O pad data CRC | 0 pad
5 2 112 |2| 4 Horié 4 8 20 1 2 - 16 | (opt) - - 16 | foot) -
Gor 16 4 16-32 18 18
TORVCE | TogTaT
acklD | rsvd | off | prio | & Fr;m dwt:‘glb" sourcell extended addr {aptionall Addrass rsrv | xamsbs daia CRC | 0 pad data CRC | O pad
5 2 1| 2 |2 Boil8 Borig 16-32 28 1 2 . 16 | fopd) - : 16 | oot -
16 16
destination Fdsizswraice ST TRapEGUnT [T | 7 I ) G T e
acxip | rswd | eff | prio | & Fiype 3 I sourcelD Ttypa 4 8 8 21 1 2 daia CRC | 0 pad data CRC | O pad
5 2 1l 2 |2] 2 Brin8 Borig F] STANE TarGel T 10 RIEATY TOSUTVED . 16 | fopt) - : 16 | ool -
o 4 8 8 24 16 16
I
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Figure 45 - NREAD Response Header Field Analysis

bper_instfgtrx_data |8dff0080 [is]
Er_inst/girx_charisk 0000

Figure 46 - RESPONSE with Data for NREAD Packet Received on GT Interface

Figure 47 shows the RESPONSE with data packet received on the IRESP Interface. The data on m_axis_iresp_tdata is
“4cd8400000000000".

_log_io_instfm_axis_iresp_tvalid |5t1
log_io_inst/m_axis_iresp_tready |St1
_log_io_instjm_axis_iresp_tdata  |4cd@400000000000

_log_io_instfm_axis_iresp_theep |11111111
o_log_io_inst/m_axis_iresp_tast |5t
_log_io_instfm_axis_iresp_tuser

Figure 47 - RESPONSE with Data Packet Received on IRESP Interface

According to Figure 12 HELLO FTYPE Packet Format, the corresponding field interpretation for the above data in Figure
47 will be as follows:

4cd8400000000000 =
0100_1100_1101_1000_0100_0000_0000_0000_0000_0000_0000_0000_0000_0000_0000_0000
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0100_11001101//1000

:
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D0_0000_0000_0000_0000_0000_0000_0000_0000
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/ 7 1NN/
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RESP s | & ]zl 8 it 34
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Figure 48 —- REPONSE HELLO Packet Format

Example Design Maintenance Transactions

The srio_quick_start module, which is instantiated in srio_example_top, connects to the Maintenance port and generates
maintenance transactions. The user can add, modify, or remove transactions by editing the maintenance_list file. Figure
49 shows the list of maintenance transactions included in the example design.

// RSVD, LOCAL/REMTE, ADDRESS, RD/WER, DATR, DATE MASE
localparam [63:0] MAINTENANCED = {2'b0, REMTE, 24'h000000, READ, 32'h0360000E, 4'hF};
localparam [63:0] MAINTENANCEL = {2'b0, LOCAL, 24'h000000, READ, 32'h0360000E, 4'hF};
localparam [63:0] MAINTENANCEZ = {2'b0, LOCAL, 24'h000060, WRITE, 32'hFF020304, 4'ho}; //
localparam [63:0] MAINTENANCES = {2'b0, REMTE, 24'h000060, READ, 32'h00020304, 4'h0};
localparam [63:0] MATNTENANCE4 = {2'b0, REMTE, 24'h000060, WRITE, 32'hDELDBEEF, 4'h0};
localparam [63:0] MAINTENANCES = {2'b0, LOCAL, 24'h000060, READ, 32'h00RDBEEF, 4'ho0};
localparam [63:0)] MAINTENANCES = {2'b0, REMTE, 24'h00006C, WRITE, 32'h55555555, 4'ho};
localparam [63:0] MAINTENANCET = {2'b0, LOCAL, 24'h00006C, READ, 32'h55555555, 4'ho};
localparam [63:0] MAINTENANCESE = {2'b0, LOCAL, 24'h00006C, WRITE, 32'hARRARAAR, 4'h0};
localparam [63:0)] MAINTENANCES = {2'b0, REMTE, 24'h00006C, READ, 32'hARRARRAR, 4'h0};
localparam [63:0] MAINTENANCELO = {2'b0, REMTE, 24'h010000, WRITE, 32'hFFOS090R, 4'ho};
localparam [63:0] MAINTENANCELl = {2'b0, LOCAL, 24'h010000, READ, 32'h000S0S0L, 4'h0};
localparam [63:0] MAINTENANCE1Z = {2'b0, LOCAL, 24'h010000, WRITE, 32'h00030405, 4'ho};
localparam [63:0] MAINTENANCELS = {2'b0, REMTE, 24'h010000, READ, 32'h00030405, 4'ho};
localparam [63:0] MAINTENANCE14 = {2'b0, REMTE, 24'h000120, WRITE, 32'hFFFFFFFF, 4'ho};
localparam [63:0] MAINTENANCELS = {2'b0, REMTE, 24'h000120, READ, 32'hFFFFFFO0, 4'ho}:
localparam [63:0] MAINTENANCEL&E = {2'b0, LOCAL, 24'h000124, WRITE, 32'h01020304, 4'h0};
localparam [63:0] MAINTENANCELT = {2'b0, LOCAL, 24'h000124, READ, 32'h01020300, 4'h0};
localparam [63:0] MAINTENANCEL® = {2'b0, LOCAL, 24'h000410, READ, 32'h0000TFCE, 4'ho0};
localparam [63:0] MAINTENANCELS = {2'b0, LOCAL, 24'h000430, READ, 32'h00107FCE, 4'ho0};
localparam [63:0] MAINTENANCEZ0 = {2'b0, REMTE, 24'h000450, READ, 32'h00207FCE, 4'ho}:
localparam [63:0] MAINTENANCEZ1 = {2'b0, REMTE, 24'h000470, READ, 32'h00307FCE, 4'ho0};

Figure 49 - Maintenance Transactions in Generated by the Example Design
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Figure 50 shows one of the maintenance transactions in the example design (Figure 3, Interface-2).

Jdeadbéef -
B . ,

01000000 00000000 J01000060
|

J01000060

01000000 J000D0000
E——

Figure 50 - Maintenance Transactions

There are two types of Maintenance transactions: Local and Remote. These transactions are identified in the waveform by
checking maintr_araddr. As shown in Figure 51, bits 31:24 indicate whether the maintenance read transaction is local or
remote; bits 23:0 gives configuration offset for read.

If maintr_araddr=01xxxxxX, it indicates Remote Maintenance Read Transaction
If maintr_araddr=00xxxxxX, it indicates Local Maintenance Read Transaction

Read address.
s_axi_maintr_araddr[31:0] Input | e [31:24] - Hop count + 1 (8’h00 for local read)
¢ [23:0] - Configuration offset for read

Figure 51 - Local and Remote Maintenance Read Transaction Identification

In Figure 50, the transaction in the red box is Local Maintenance Read Transaction. The offset value is “000000” which
means it is issuing Local Maintenance read transaction to read Capability Register Space in the LOG core.

Table 1 - Register Space

ConfiBg;t:ag:fr;;pace RapidlO Specification Register Space XiIig);iRlO
0x00-0x3C Capability Register Space LoG'"
0x040-0xFC Command and Status Register Space LOG
0x0100-0xFFFC Extended Features Space PHY
0x010000-0xFFFFFC Implementation-defined Space BUF, LOG™?
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Figure 52 shows maintenance ports (Figure 3, Interface-2) and LOG Configuration Fabric (Figure 3, Interface-3).

jo_inst/s_axi_cfgl_rvalid
_inst/s_axi_cfgl_rready
_inst/s_axi_cfgl_rdata |0C
_inst/s_axi_cfgl_bvalid
b_instfs_axi_cfgl_bready
b_inst/s_axi_cfgl_awvalid
_axi_cfal_awready
b_inst/s_axi_cfal_awaddr
i istlﬁ.aﬁ_cfd.

Figure 52 - Maintenance Transaction and LOG Configuration Fabric
When maintr_araddr = 01000000, it is a remote READ Maintenance transaction from the LOG core. The GTX sends a
Maintenance packet to read from the remote register space (Figure 3, Interface-7). Figure 53 shows Maintenance read
packet on the GT interface which is “104800ff 18010000”. This packet is interpreted as follows:

er_inst/gttx_data |bcfdfdfd 7
_inst/gttx_charisk |1111

82817 {104800fF ¥18010000 J0060dead Jbeefddad | Jbeefbebe| | |
1000 {0000

7c83fa14

Figure 53 - Maintenance Transaction on GT Interface
Maintenance Read Packet ->

acklD, rsvd, crf, prio, tt (104)
FTYPE “1000” (8, MAINTENANCE)
Destination ID “0000 0000”

Source ID “1111 11117

TTYPE “0000” (0, config read req)
rdsize “0001” (1)

Source TID (8)

Xilinx Answer 50166 LogiCORE IP SRIO Gen2 - Debugging and Packet Analysis Guide 29



& XILINX.

The Serial RapidlO Gen2 Endpoint example design connects two instances of the core together. Each core instance can
be configured to send supported packet types, check for receive packet mismatches, and report in the simulation
transcript with details about the link traffic. Both the simulation host and the primary core being tested use the RapidlO
Endpoint reference design, consisting of a Serial RapidlO Physical Layer core, Buffer core, RapidlO Logical Layer core,
and Configuration Fabric reference design.

By default, the example design generates stimulus automatically for both the 1/O and maintenance transactions. The
maintenance transactions are generated in the srio_quick_start module. This module sends a fixed set of instructions to
the configuration register space, both local and remote. Figure 49 shows the list of maintenance transactions generated
in the example design.

The 1/O transactions are generated in the srio_request_gen and srio_response_gen modules. The srio_request_gen
generates the initiator request 1/O transactions as specified in instruction_list.v file. Transactions can be added, modified,
or removed in the instruction_list.v. The list contains random transactions but is run in the same order each time. Only
transactions supported by the connected port are produced. The srio_request_gen also keeps track of any expected
responses for response-generating-requests and compares the received response to the expected value. This
comparison function is only available when using the automatic stimulus generation. The example design generates
SWRITE, NWRITE_R, NWRITE, NREAD, DOORBELL, and MESSAGE packet types. Figure 54 shows a list of SWRITE
instructions in the instruction_list.v.

/ RSVD, FTYPE, TTYPE, ADDRESS,

L
=
-1
=

/ SWRITEs
swrite instruction[0] = {12'h000, SWRITE, 4'h0,  36'h000000777, &'d0};
swrite instruction[1] {12'n000, SWRITE, 4'h0, 36'h000008806, 2'd0};
swrite instruction[2] {12'h000, SWRITE, 4'h0, 36'h000000125, 8'd0};
swrite instruction[3] {12'h000, SWRITE, 4'h0, 36'h000000124, 8'd0};
swrite instruction[4] {12'h000, SWRITE, 4'h0, 36'h000000123, 8'd0};
swrite instruction[5] {12'h000, SWRITE, 4'h0, 36'h000000122, 8'd0};
swrite instruction[6] {12'h000, SWRITE, 4'h0, 36'h000000121, 8'd0};
swrite instruction[7] {12'h000, SWRITE, 4'h0, 36'h000000120, 8'd0};
swrite instruction[g] {12'h000, SWRITE, 4'h0, 36'h000000126, 8'dl};
swrite instruction[9] {12'nh000, SWRITE, 4'h0, 36'h000000124, 8'dl};
swrite instruction[10] {12'h000, SWRITE, 4'h0, 36'h000000122, 8'dl};

— - S e S e T —_— Fr 11 w=Ann CLTD TTT AT DT LI TwOAANAAMNADLC A oA 0

Figure 54 - SWRITE Instructions in instruction_list.v

The srio_response_gen generates the target response 1/O transactions in response to the requests received from the link
partner. Requests that do not require a response are dropped and the srio_response_gen does not respond to SWRITE
transaction types. This module automatically fills the I/O transaction data with an incrementing pattern and bumps the
priority by 1. The responses are generated in the order that the requests are received; so no out-of-order transactions are
generated.

To check the sequence of packet transactions in simulation, you can take a look into the waveform and decode the
packets. An easier way is to check the simulation transcript where it reports the transmission of 1/0 packets and the
corresponding response packets if any. Simulation timestamp is also provided in the transcript. For further analysis of a
particular packet, you can track the packet in the given timestamp in the waveform. Figure 55 shows a snapshot of the
simulation transcript at the start of the 1/O transactions in the example design. As seen in the figure, the same instruction
number is listed twice. This is because srio_request_gen is instantiated in both SRIO Primary and Mirror instance of the
simulation. Each module generates its own transactions.
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1492858600]) INFCO: Transmitting IO packet
1459289600] Instruction #: 00 FIYPE: & TIYPE: 0 size-1: 0O

149341800] INFO: Transmitting IO packet
1459341800] Instruction #: 00 FIYPE: 0 TIY¥PE: 0 =size-1: 0O

1459443200]) INFO: Transmitting IO packet
1459443200] Instruction #: 01 FTYPE: & TTYPE: 0 =size-1: 00

14594895400] INFO: Transmitting IO packet
145495400] Instruction #: 01 FTYPE: O TTYPE: 1 size-1: 10

149596800] INFO: Transmitting IO packet
1455596800] Instruction #: 02 FIYPE: & TIYPE: 0 =size-1: 0O

Figure 55 - Simulation Transcript

The first SWRITE packet in Figure 55 has a simulation timestamp of 149289.600 ns. Figure 56 shows the portion of the
waveform in this timestamp. This is a SWRITE packet as illustrated in Figure 10.

Zursor 10 1489289.6 ns 14 &
=T [ = E

Figure 56 - SWRITE at Timestamp 149289.600 ns
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New Features in SRIO Gen2 v1.4

In SRIO Gen2 v1.4 core, a list of debug signals is provided that the user could probe in the ChipScope tool. These signals
are listed in (Xilinx Answer 47191).

Other new features introduced in SRIO Gen2 v1.4 are Statistics Capture, Addressable Memory Space, and ChipScope

Core insertion in the generated example design. For more information on all these features, see (Xilinx Answer 47387).

Appendix-A

This section provides helpful details on packet transmission on the SRIO serial link. The provided screenshots are from
RapidlO Part 6: LP-Serial Physical Layer Specification Rev. 2.2. When capturing signals on the GT interface, you should
see the packets being transferred as shown in Figure 57 (on 1x link) and Figure 58 (on 4x link).

Packet Transmission on a 1x LP-Serial Link

Time

—

Figure 57 - 1x Serial Link Packet Transmission

./
char-() -‘ char-() char-(} char-(}
char-1 char=1 char=1 char=1
char-2 char-2 char-2 char-2
char-3 char-3 char-3 char-3
char-0 Data-) | char-0 char-{) Data-0 | char-0)
char-1 Data-1 | char-] char-1 Data-1 | char-1
char-2 Data-2 | char-2 char-2 Data-2 | char-2
char-3 Data-2 | char-3 char-3 Data-3 | char-3
char-0) Data-4 | char-0 Data-0 | char-0) Data-12 | char-0 Data-4 | char-0
char-1 Draia-5 char-1 Draia-1 char-1 Drata-13 | char-1 Data-5 | char-1
char-2 Data-& | char-2 Daia-2 | char-2 Daia-14 | char-2 char-2
char-3 Data-7 | char-3 Data-3 | char-3 Data-15 | char-3 char-3
char- Data-8 | char-0 Daia-4 | char) char- char-0t
char-1 Data-9 | char-1 Data-5 | char-1 char-1 char-1
char-2 Drata-10 | char-2 Data-6 | char-2 char-2 char-2
char-3 Data-11 | char-3 Data-7 char-3 char-3 char-3
char- char-0 char-0 char-0 char-0
char-1 char-1 char-1 char-1 char-1
char-2 char-2 char-2 char-2 char-2
char-3 char-3 char-3 char-3 char-3

[ [l

NS S~ S _ N
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Lane-(

Lane-1

Data-1

Lane-2

Data-2

Lane-3

Data-3

[Yata-fs

Data-0

Data-1

Data-2

[ata-0) Data-1 [ata-2 [hata-3
Data-4 Data-5 Data-6 Data-7
Data-§ Data-9 Data- 10 Data-11

Data-3

Diata-4

Data-0

Data-5

Data-1

Data-6

Data-2

Data-7

Data-3

Diata-4

Data-5

Data-t

Duta-7

Figure 58 - 4x Serial Link Packet Transmission

The following table shows a list of code groups that you need to be familiar with when decoding packets in the waveform.
For more details, see “4.5.7 Special Characters and Columns” in RapidlO Part 6: LP-Serial Physical Layer Specification
Rev. 2.2.
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Cade—ﬂn:nup#hc‘n]umn Code-Group/Column Number of Encoding
Dresignation Use Code-groups
PV Packet Delimiter Control | /K283
Svmbol
fhlet) Start_of Control_Symbal 1 T2
K Sync I /K285
R/ Skip 1 K297/
fAS Align 1 KT
MY Mark 1 K281/
N ldle 1
LAl Syne column N a column of /K285
IR| Skip column N a coulmn of /K29.7/
1Al Aldign column N a coluimn of K277/
151 Mark column ™ a column of K281/
L]} Idle column N a column of Idle
C'::::::“ Ch::;::er ﬂ;;;l;:;::? Current RID ~ Current RD + Notes
' (hex) ’ abeded Tehj abedei fghj
K2R 1C (LU QOT1TT 010 110000 1001
K2E.1 3 OO0 11100 QOTLET 100 T TR0 O 10 2.3
K2E.2 A OO0 11100 QOT1LET 010 I HOD00 100 1
KIZR3 s 017 FT10 (ROTTTT 00T 11000 1 100
KI84 o 100 11100 QOT111 Oola 110000 1101 1
K285 BC 100 11100 GOT11L 1ola [ 1000 (] 2
K286 DC [RNERARILY] (LI RN RRITN L] [ HOD00 1001 1
K287 FC L1111 GOT11T L0 1100 ol 1.2
K237 F7 L1 1onr L1100 1000 000101 o1 1
k27.7 FB L1 rnan [BLIRTIRTAIE] G010 01
k297 FIo 111 11 LOTL TG 1000 000 o1
K307 FE 111 11100 LTRARECRTAEN 10000 0111 1
Motes
I. Reserved code-group,
2. The code-group contain a comma.
3. A Reserved code-group for Idle Sequence 1
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Appendix-B

The following table shows a list of Transaction Types in Serial Rapid I/O. The information in the table is taken from the
core product guide for a quick reference.

Transaction Types

'FTYPE TTYPE|

Packet Type Transmit Port Receive Port Description
« Condensed 1/0: » Condensed I/0O: Basic read request
iotx iorx transaction. Request does not
MREAD 0010 0100
= Initiator/Target: « Initiator/Target: have a data payload. Results
ireq treq in a response with data.
+ Condensed [/O: = Condensed I/O: N .
iotx iorx Basicwrite operation. Request
NWRITE 0101 | 0100 Initi " Initi T . has a data payload. Does not
[nitiator/Target: nitiator/Target: result in a response.
Ireq treq
+ Condensed [/O: + Condensed 1/0: ) ) )
iotx iorx Basic write operation, Request
MNWRITE_R 0101 | 0101 nitiat ) Initiator /T _ has a data payload. Results in
A or/Target: nitiator/Target: a response with no data.
ireq treq
= Condensed 1/O: = Condensed I/O: Streaming write operation
iotx iors {uses less header fields than
SWRITE 0110 N/A |« Ipitiator/Target: + Initiator/Target: NWRITE). Request has a data
ireq treq payload. Does not resultin a
response,
+ Condensed I/O: « Condensed I/ Very short message between
iotx iorx processing elements. Request
DOOREBELL 1010 @ MN/A
/ « Initiator/Target: « Initiator/Target: has no data payload. Results
ireq treq in a response with no data.
« If Separate » If Separate
Messaging port is Messaging port is Messaging operation -
used: msgireq used: msgtreq typically used by processors
+ If Messages are « If Messages are in distributed memaory system
MESSAGE 1011 M/A combined with /O, combined with I/0, | machines. Request has na
« Condensed [;O: - Condensed I/O: | data payload. Results in a
iotx iorx message response (with no
- Initiator/Target: - Initiator/Target: | data).
ireq treq
1100 | - Condensed 1/O: » Condensed /O Read-modify-write operation.
ATOMIC oo1o | 1101 lotx orx Request does not have a data
with no payload 1110 | = Initiator/Target; * Initiator/Target: payload. Results in a response
1111 ireg treq with data.
+ Condensed [/O: + Condensed [/O: Read-modify-write operation.
1100 ) .
ATOMIC 0101 | 1101 oty 1ors Request has a data payload.
with payload 110 | Initiator/Target: * Initiator/Target: Results in a response with

ireq

treq

data.
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Packet Type

'FTYPE TTYPE|

Transmit Port

Receive Port

Description

RESPOMSE
without data

RESPOMNSE with
data

MESSAGE
RESPOMNSE

MAITMEMNAMNCE
READ REQUEST

MAITMENANCE
WRITE REQUEST

1101 0000
1101 | 1000
1101 0001
1000 | 0000
1000 0001

Condensed [/0O:
iotx

+ Initiator/Target:

tresp
Condensed 1/0:

oty

+ Initiator/Target:

tresp

If Separate

Messaging port is

used: msgtresp

If Messages are

combined with 1/0,

. Condensed I/O:
iotx

+ Initiator/Target:
tresp

If AXI4-Lite
Maintenance port
is used: maintr_ar
If Direct
Maintenance
Access is selected:
maintreq

If aXl4-Lite
Maintenance port
is used; maintr_w
and maintr_aw

+ If Direct

Maintenance
Access is selected:
maintreq

Condensed [/0:
iorx
Initiator/Target:
iresp

Condensed 1/O:
iorx
Initiator/Target:
iresp

If Separate
Messaging port is
used: msgiresp

If Messages are
combined with 1/O,

« Condensed

I/O: iorx
- Initiator/
Target:
iresp
If AXI4-Lite

Maintenance port
is used, received
transactions are
handled by the
core.

If Direct
Maintenance
Access is selected:
maintrx

If AXI4-Lite
Maintenance port
is used, received
transactions are
handled by the
core,

If Direct
Maintenance
Access is selected:
maintrx

Response transaction with no
data payload.

Response transaction with a
data payload.

Response to a MESSAGE
transaction. Does not contain
a data payload.

Configuration space read
transaction. Does not contain
a data payload. Results in
MAINTENAMNCE READ
RESPOMSE.

Configuration space write
transaction. Contains a data
payload. Results in
MAINTENANCE WRITE
RESPONSE.
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Packet Type

'FTYPE TTYPE

Transmit Port

Receive Port

Description

MAITNEMNAMCE
READ RESPOMSE

MAITMENANCE
WRITE RESPONSE

References

1000 0010

1000 @ 0011

If AXI4-Lite
Maintenance port
is used, responses
are generated by
the core.

If Direct
Maintenance

Access is selected:

maintresp

If AX14-Lite
Maintenance port
is used, responses
are generated by
the care.

If Direct
Maintenance

Access is selected:

maintresp

If AXI4-Lite
Maintenance port
is used: maintr_r
If Direct
Maintenance

Access is selected:

maintrx

If AXI4-Lite
Maintenance port
is used: maintr_b
If Direct
Maintenance

Access s selected:

maintrx

Configuration space read
transaction. Does not contain
a data payload. Results in
MAINTEMAMCE READ
RESPONSE.

Configuration space write
transaction. Contains a data
payload. Results in
MAINTENANCE WRITE
RESPOMSE.

1. RapidlO TM Interconnect Specification v2.2

2. LogiCORE IP Serial RapidlO Gen2 Product Guide

http://www.xilinx.com/support/documentation/ipbusinterfacei-o_rapidio _do-di-rio-log.htm
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07/15/2012 - Initial release
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