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1 Usage

Trigger-In cable

% "“-‘,‘ FibreCode
] FC1015A
Stick Breakout

To FC612

CN3CN2
FTDI UART
 gmars

2 Overview

Using FibreCode USB 100BASE-T1 Raw Sticks, enables using precision
timestamping of Ethernet frames sent and received via MAC-Hardware times-

tamping.
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2.1

USB Host Platform
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FC612 USB 100BASE-T1 Stick Raw

100BASE-T1
Connector

100BASE-T1 Network

Deliverables

FC900701 - Trigger Extension
8-Pin cable connector from Raw-Stick to FC900701

Broadway?2 - V2.3 already includes firmware/software and python sam-
ples
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3 Software

3.1 First demos

e Run python raw_rx.py to enable Trigger-In and verify if there are valid
inputs (falling-edge to GND) on Pin Chl.

e Now, as trigger in is activated by using raw_rx.py, we can stop using
<Ctrl-C>.

To get incomming data recored to pcapng-file, run streamto on this
Raw-Adapter to record incomming Ethernet frames and trigger-in events
marked as LLC.
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BN C:\Windows\System32\cmd.exe - O X

eamTo_81_16_€ ndows\bin\ n

o After pressing <SPACE> to stop recording, wireshark can be opened
to analyze incomming frames and trigger-points marked as LLC frames.
Each trigger-in increments counter inside LL.C data block.
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M cth_trig-in.pcapng — a x
File Edit View Go Capture Analyze Statistics Telephory Wireless Tools Help
4| @ ] &= Qe qH
(M ]apoly 2 display filter __<Ctrl-/> =3 -]+
Mo, Time Source Destination Protocol Length Info ~
1 @.oooeeERRe  Broadcast 00:00:00_00:00:00 LLC 28 I, N(R)=@, N(5)=96; DSAP @x12 Individual, S5AP ISO Network Lay
2 2.000838460 11:22:33:44:55:66 11:22:33:77:88:99 ARP 78 Unknown ARP opcode @x@4@5
3 @.808884780 11:22:33:44:55:66 Broadcast PTPv2 78 Sync Message
4 8.858857228 Broadcast 208:00:00_80:80:08 LLC 28 I, N{R)=8, N{5)=96; DSAP @x12 Individual, SSAP ISO Network Lay
5 2.09018246@  Broadcast 00:00:00_00:00:00 LLC 28 I, N(R)=@, N(5)=96; DSAP @x12 Individual, S5AP ISO Network Lay
6 8.120136480 Broadcast B0:00:00_00:00:00 LLC 28 I, N(R)=8, N(5)=96; DSAP @x12 Individual, SSAP ISO Network Lay
7 8.148158788@ Broadcast 20:00:00_80:80:08 LLC 28 I, N(R)=8, N{S)=96; DSAP @x12 Individual, SSAP ISO Network Lay
8 l.eell44dse Broadcast ©00:00:00_00:00:00 LLC 28 I, N(R)=8, N{5)=96; DSAP @x12 Individual, 55AP ISO Network Lay
9 1.80118254@ 11:22:33:77:88:99 ARP 78 Unknown ARP opcode @x@485
18 1.881228848 Broadcast PTPv2 78 Sync Message
11 *REF* le0:00:00_00:00:00  LLC 28 I, N(R)=8, N(S)=96; DSAP @x12 Individual, SSAP ISO Network Lay
12 2.040846360  Breadcast 00:00:00_00:00:00 LLC 28 I, N(R)=@, N(5)=96; DSAP @x12 Individual, S5AP ISO Network Lay
13 9.070081060 Broadcast B0:00:00_00:00:00 LLC 28 I, N(R)=8, N(5)=96; DSAP @x12 Individual, SSAP ISO Network Lay
14 8.898183728 Broadcast 20:00:00_80:80:08 LLC 28 I, N(R)=8, N{S)=96; DSAP @x12 Individual, SSAP ISO Network Lay
15 @.951899728 Broadcast ©00:00:00_00:00:00 LLC 28 I, N(R)=8, N{5)=96; DSAP @x12 Individual, 55AP ISO Network Lay
16 @.95113854@ 11:22:33:44:55:66 11:22:33:77:88:99 ARP 78 Unknown ARP opcode @x@485
17 8.951184868 11:22:33:44:55:66 Broadcast PTPv2 78 Sync Message v
< >

IEEE 8@2.3 Ethernet
Logical-Link Contral
DSAP: Unknown (@x12)
S5AP: IS0 Network Layer (unofficial?) (@x34)
Control field: I, N(R)=8, N(5)=96 (BxBBCE)
Data (18 bytes)
Data: 36090000000000000001
[Length: 18]

Frame 11: 28 bytes on wire (224 bits), 28 bytes captured (224 bits) on interface 5, id @

oe @0 @0 00 ee e ff ff ff ff ff ff @@ ee 12 34
c9 00 B6 @9 00 00 00 @0 ©0 00 00 el

L B4

eth_trig-in.pcapng

Packets: 52 - Displayed: 52 (100.0%) Profile: Default

3.2 Loopback verification

e Connect FC612 + FC900701 to PC. Connect cable on FC900701 Chl
- Ch2 to loopback trigger-output to trigger-input.

e On fibrecode github, there is a GUI-Sample project:

loop_back_gui.py
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' Loopback Treigger 10 Demo Ext. V 1.0.0 - x

Select .. | Open [~ Loopback [T Trigger-Out | Send Raw-Tx-Frame Clear

IDLE: TX-RX Diff: 0ns RX-TRIG Diff: Ons I

e Select your FibreCode FC612 USB 100BASE-T1 Stick Raw.

f Loopback Treigger 10 Demo Ext. V 1.0.0 — O X

Select FibreCode

FCB61Z2 {"Inst": 0, 'SerialNumber': 'FC01330000000005", "MACAddress': 'FCC23D0BEI78', 'Name': 'Raw-100T1", 'Device

ﬂ, Cancel |

e Stick is now selected. Verify in bottom line.

0: FC612 / Raw-1001

e Check "Open” to activate FC612. Idle Frames running.
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' Loopback Treigger 10 Demo Ext. V 1.0.0 - x

Select .. | Open ¥ Loopback [~ Trigger-Out | Send Raw-Tx-Frame Clear

0: FC612 / Raw-1001 IDLE: 0042 Idle-Frame: 2076.777676880 TX-RX Diff: 0ns RX-TRIG Diff: Ons I

e Check ”Loopback” to enable loopback mode. FC612 should blink fast.

e Press "Send Raw-Tx-Frame” and verify feedback.

f Loopback Treigger 10 Demo Ext. V 1.0.0 — Ee

Select .. | Open ¥ Loopback W Trigger‘Outl Send Raw~TxAFrame| Clear
12322 461344200 FFFFFFFFFFFFFCC23D0B697888F 70000

452 RxFrame: 2322 461345520
453 Trigger. 2322 461369640

0: FC612 / Raw-1001 IDLE: 0469 Idle-Frame: 2331.961676740 TX-RX Diff: 1320ns  RX-TRIG D 24120 ns

e This app shows incoming frames including trigger-inputs. By pressing
button Trig-Out, trigger-in frame is generated because of loopback.
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f Loopback Treigger 10 Demo Ext. V 1.0.0

Select ... I Open W Loopback ¥ Trigger-Out | Send Raw-Tx-Frame Clear

117 Trigger: 98.43390540

e Also works on Ubuntu and Raspberry Pi

Select ... | Open | Loopback W  Trigger-Out | Send Raw-Tx-Frame | Clear

0: FC612 / Raw-1001 IDLE: 0122 Idle-Frame: 100.942678600 TX-RX Difft. Ons RX-TRIG Diff: Ons

|

1 36.38595300 FFFFFFFFFFFFFCC23D0B697888F70000

8 Trigger: 33.623706520
10 Trigger: 34.512729060
12 Trigger: 35.385589060
14 RxFrame: 36.38596620
15 Trigger: 36.38621080

0: FC612 / Raw-1 IDLE: 0039 Idle-Frame: 50.4536785 TX-RX Diff:

1320 ns RX-TRIG Diff: 24460 ns
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Select ... | Open ™ Loopback v  Trigger-Out Send Raw-Tx-Frame Clear J

1 807.822490060 FFFFFFFFFFFFFCC23D0B697888F70000
2 810.2342993600 FFFFFFFFFFFFFCC23D0B697388FT0001

10 Trigger: BOG.742270640
12 RxFrame: 807.822491380
13 Trigger: 807.822515840
17 Trigger: 809.724358620
19 RxFrame: 810.342994920
20 Trigger: 810.343019360

0: FC612/ Raw-1 IDLE: 0032 |dle-Frame: 817.542677 TX-RX Diff: 1320 ns RX-TRIG Diff: 24440 ns
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