SpaceWire (SpW) Decoder, Examples

Lahniss, Geneva, Switzerland, July 2014
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Explanation of the document

Context

The SpaceWire Trigger Decoder on LeCroy oscilloscopes has many ways of presenting the results. The rendering depends mostly on the signal observed, the user selected
settings and the horizontal scale. This documents shows examples. Users familiar with other decoders will recognize similitudes in the algorithmic behavior, as well as in
the settings, albeit sometimes under other names.

Organization of this document

The order followed in this document reflects the order of test Procedure executed by the test environment. This method allows an easy match between the document and
the test. The format of the document is elected to be “Landscape” for better readability of the decoded images, especially when the SpaceWire Packets are long. The
captions of the images outline the contents. The paragraph list will yield the Table of Contents

The Landscape Format has been chosen on purpose, so that more decoded details appear on the image. Sometime the image is slightly distorted, with respect to the real
oscilloscope image, because it needs to show some more details.

On all of the images, only the Scales mentioned for the memories are relevant. The Timebase and Trigger settings of the Acquisition (bottom right of the screen) are
irrelevant since the decoding is performed on the memory traces.

The mix of traces covers cases with or without strobe, short and long Packets, various rendering types and various Bitrates.
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Examples

Decoding NULLs and a 8 Normal Characters (0x1C, OXFF, 0xAA ,0xXAA,0xAA,0x55,0x55,0x55)

L Data Character Data Character Data Character Data Character Data Character Data Character Data Character Data Character

Msg P ‘F Data Status }

10 Parity

9 .
101
1:0 1 3
1:0 1

50.0 ns/div |Stop

200 m\vidi
250k5 5.0GSfs Edge

1.00 ps/di |
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Decoding of a few characters followed by NULLs

EGR Data Character jata Character Data Chara yata Character

e - »t
| .
Msg P F Data Ctrl Status
10 1 2 Parity

50.0 nsfdiv | Stop
250kS 5.0GS/s |[Edge
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Decoding of 10 different Packets of about 100 characters, over 100 ms of NULLs, with zoom on packet #6

Pckt 6

MRS B i N 0 1 S S | B (S N A

N TC :Data Ctrl Status
-49 9994516 msM... 3030.. :Parity
-13.0209670 ms 490200000494 f3f5 00131003 190080000d 0cd40102... :2230...
-12.9424907 ms 490200000494 376 00231003 190080000d 0cd40104... :2230...
-12.8632024 ms 49 02 0000 0d 3303..
-12. 7256633 ms 94 1817 00231003 190080000d0cd4010500cch5005e0... :2330...

-4.48549303 ms 490200000c14c7 2e00591003190018647598c40001..:223 0.
539960915 ms Pckt 81 0 3 490200000b24 d5dd0023100319001864759a63e00... 2230
8.08168555 ms Pckt 91 0 3 490200000da4ce2800831003190018647598c9270... 2230...
272011833 ms Pckt101 0 3 490200000d9413f900251003190080000d0d080106... 2230,

Trigger
87 m\idiv 50.0 ns/div | Stop 0.0 my
10.0 ms/div 250kS 5.0GS/s |[Edge  Positive

The table shows the detailed packet contents. The highlighted line of the table corresponds to the zoomed Packet (in Z1)
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Decoding of 22 similar Packets separated by holes over 5 ms

Ctrl Status
38 250 39 151 31 164 38 150... 303 0...
38 249 39 151 31 164 38 150... 303 0...
38 248 39 151 31 164 38 150 3030
38 249 39 151 31 164 38 150... 303 0...
38 249 39 151 31 165 38 150... 303 0...
38 248 39 151 31 164 38 150... 303 0...
38 249 39 151 31 165 38 150... 303 0...
38 249 39 151 31 165 38 150 3030

-254 586492 s Pckt 81
-203.336532 s Pckt 91
-152. 186777 ps Pckt 10:1
-100.937092 us Pckt 11:1
-48.7872124 ps Pckt 1211
1.46246589 us Pckt 131
526121248 us Pckt 1411
103.861965 us Pckt 151

F
0
0
0
0
0
0
0
0

Ll G i lad b Ll
[ == RN o R o e R e R [ e )
bk ok ek ko
QO 00 00 00 00 00 0D Q0
[ I o R e e R e [ )
bk bk e b bk
(==Y s Y Y o Y e e Y Y ]
(== B e B e I o I e [ e B e R e
(==l s Y RN o R e R Y s Y ]
RN UG QTN QUSRS SN N B W g

8
8
8
8
8
8
8
8

206.261499 s Pckt 17:1
257.411337 us Pckt 181
308.661044 ps Pckt 191
359.810784 ps Pckt 20:1
411.060592 s Pckt21:1
462.210222 ps Pckt 2211

8 38 249 39 151 31 165 38 150... 3030..
8 38 249 39 151 31 165 38 151... 3030...
8 38 249 39 151 31 165 38 150... 3030...
8 38 249 39 151 31 164 38 151.. 3030...
8 38 249 39 151 31 164 38 150... 3030...
8 38 249 39 151 31 165 38 150... 3030..

[ Y e e B e I e Y e )
Bad D B L Ead R R
CO 00 00 00 0000
Lo I R e R R e
bk ek =k
[y e [ Y Y Y )
[ Y e e B e I e Y e )
oo oo oo
RV N N QRS U )

Trigger
50.0 ns/div | Stop 0.0 mv
2.50kS 50GSfs |[Edge  Positive

These Packets are evenly spaced, with equal Packet length, but slightly different contents towards the end of the packet
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Decoding of 3 Packets over 100us, Packet 3 zoomed into

Pckt 3

=

MULL Fid | L 0x6n | [ ke | [ 0xdl

| l I LGl L 0eda | i )L Fid i (eclia | |
;ati{!:’g! - 4 I B - L - -- b - |- pmedit. -- Jumaaad]
Znmiing . VLI |

BTl Time Sy... MsgP F N TC Data Ctrl Status
1 -497528901ps N 013 3030  Party
2 -40.9527547 ys Pckt 210 3 654261 73 6d69 6400200000001 020304050607 080... 2230...

E -11.6522559 s Pckt 31 0 3 65436173 6d696e400a00000001020304050607080... 2230

Zz4  zoom(Mmifrit |
500 m\/di 500 myidiv
1.24 ps/di 10.0 ysidiv

L@hniss,
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0 ns
50.0 ns/div |Stop 0.0 mv
250k5 50GS/s |[Edge  Positive




Character transmission, with Strobe and Synchronization on 2 NULLs

FULL, NUL Data Data Data Data Data Data Data Data Data Data Data Data Data Data Data Data Data Data Data Data Data Data  Data

e o it 0 L

Fy

b e e e it AN p Wy e e R R e

e i N e Be R P P P B B ey B FE mREN BEEs EERR W REE 5 Bl BE Fhm REF B BFEES RS P ) e p — e ey e

Msg P F Data Status

Parity

0 nsfTrigaer
1 m\idi 50.0 ns/div |Stop 0.0 mv
5.0GS/s [Edge  Positive

L@hnis&
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Short ACSII (Petunia) and random data Packet decoded in ASCII

Pckt 2

i bR

o
"

Sl it

et

L@hniss_
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Packet of binary patterns, in main trace and its zoom, with EEP at end

T T AT T T ol A A R e L I R R R R T | e e et it Tt

el stniad el ksl ¢ M i
ACCL G e g
A0RURRGNRRHE T [

Pckt 2

! [ee| (73| [65] (65| [o0| [on] [03] [07 | [of | [1f] [3f] [7¢| [% | [fe|[fc| [f&] [f0] [e0] [c0] [20] [00] [01] [03] [07] [of| [1F] [3F] [7F fe(|fc||f8|| 0| |e0| {563 |61 (F&| (76| (61 |6F| |65 |73

EJ‘M‘WU.E‘ = £ || ||| |--- |- || | T EE SR "T"'""" B3 || |

MsgP F ‘N :TC Data Ctrl Status
013 3030 Party
Pckt 21 0 3 68 5065 Ge 73 6565 0001 0307 OF 1F3f 7fff fefcf8f0e0c0B . 1130 _ . EEP+EEP

Z4  zoom(M1Q111 Timebase 0 nsfTri
50.0 ns/div | Stop

1.00 Vidiv 1.00Vidi
21.5 psidiv 50.0 ps/di 2.50kS  5.0GSfs |Edge
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Decode of same Signal using 3 different renderings (Hexadecimal, ASCII, Decimal) using Clock on a Packet of 45
characters, with ASCII contents (Pensee Sauvages) , binary pattern shifted step by step.

D/DOD/DDD DD D DDDDDDDDDDDDD/DDDDDDDDDD DD D ObDDDDDDD
NNNNNNNNNNNNNNNNN NNNNNNNNNNNNNNNANNN NNNNNNNNNNNNNNN o e ol ] ol o ol ) . , . alig o] 5 AEPPLANLIN NNNEUNN NN NG

I
Data Data Data Data Data Data Data Data Data Data Data Data Data Data Data Data Data Data Data Data Data Data Data Data Data Data Data Data Data Data Data Data Data Data Data Data Data bata Data Data Data Data Data Data Data

Ed\bd\b GB 50 Gh||6e||73||6b||6b CD o1 | fo3| for| [or| [aF| [3| (7| T/ | [fe | [fc| [ | [70| [e0| (0| [80|[oo]| [o1] faz| o7 | [of| [F| (3| (7| [/ | [fe || [ [70| 0] 53] (61| 75| (76| [61] [67| [6& E&t{%%ﬁ
I

Data Data Data Data Diata Diata Data Data Diata Data Data Data Data Data Data Data Data Data Data Data Diata Data Data Data Data Data Data Data Data Data Data Data Data Data Data Data Data I]ata Data Data Data Data Data Data Data

AL it o = S 2

Data Data Data Data|Data Data Data Data Data Data Data Data Data Data Data Data Data Data Data Data Data Data Data DataData Data Data Data Data Data Data DataData Data Data Data Data hata Data Data Data Data Data Data Data

|
E(ﬁ}{}% | 104180 | [101|:[110{ 115 [P0 (101 | O|:| 1 3| T|1E[|31[ |63 255 (264( 252| 248/ 240| 224/ 192| 128 |15 |31 | |63 | |127| 2b5b| 254 252 245 240| 224 (83 | |97 | |11 197 | 1103 [101] {115 Q&({té‘tg

||| ||||| || 11 M o 0 o I I O
Il A

EEITnme 5... Msg P F N TC Data Status
1 172.042577ps N..

BTl Time 5... Msg P F N TC Data Status
Sp... A0 5... Status

131 459.808439ps

In this case we use 3 decoders on the same source (M1). Each decoder has the same settings, except for the viewing mode (Hex, ASCII, Decimal)

L@hniss_
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Case 1 Timecode: Time Code 1 in many NULLs

Time Code=1

Data Char

r H r H ¥ r r r r H r H r r

Case 2 Timecode: TC 4 and 5 in stream of OxFF

Time Code=4 Time Code=5

Data Char | Data Char- Data Char Data Char Data Char Data Char Data Char Data Char Data Char Data Char Data Char Data Char. Data Char Data Char. Data Char Data Char. Data Char

L@hni&s
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Case 3 Timecodes: TC 9 and 10 in stream of 0x00

Time Code=19

Data Char Data Char Data Char Data Char Cata Char Data Char Data Char Data Char Data Char Data Char Data Char Data Char

0x00 “OxD0 | O=OOD [ OxD0 |y OxOO " 0x00

Case 4 Timecodes : Several 2 step Ramps interspersed with 2 NULLs

N T Code =34 T Code =33 T Code =42 T Code =41 T Code =50
—_
i Drata Char Data Char Data Char Data Char Data-Char DPrata Char

UL

- [ <
l
- -4 -1-1-1- - =

L@hni&&
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0x00 " 0x00

T Code =48

Data Char
B

Coaley

Page |14

T Code=10

Diata Char Data Char Data Char Data Char Data Char

T:Code =58 T Code =57

Data Char Data Char
BILILL

| ko %a |
--1-F-k-F- |- S o e el -



Case 5 Timecodes: TC 63 in stream of random data

T Code=6

Data Char Data Char Data Char Data Char Data Char Data Char Data Char Data Char Data Char Data Char Data Char Data Char Data Char Data Char Data Char Data Char Data Char Data

Oxc2 rety Oufs Oncff xle 24 OxBd - Ooc3f Oxcda

L@hniss_
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Router IN 200 Mb/s-OUT 200 Mb/s, Packet as a ramp of 50 chars

i -W-n-’"{ il WW I W“Mm i i J'

IR

Y

ki

I.J-'.f

L

il

m A g,

WIWJFW_ \,‘l'j,i‘hmr bﬁr‘uhh H HMI

WMU'H'IWW‘W

AL

0001, 'D" |: |04 05

A fﬂ@[ﬂh@ﬂ%«%wa} AR TR T

J\,vad ﬂ

T w"”ﬂw i

A M

Image shows a stream incoming into the router, and outgoing, at 200 Mb/s The cursors quantify the routes latency, here 416 ns. The packet routed consists of a ramp of
50 chars, from value 0x00 to value 0x31

L@hmﬂ& SpaceWire Decoder Examples July 2014 Page |16



Router IN 20 Mb/s -OUT 200 Mb/s showing buffering mechanism on Packet as a ramp of 50 chars

RN . . - ' B . FE TS S T e NP RN R

”HH - -H-)) Tt H-JI 1“-H- H H-)) A JH‘ T

LR L J Ca s | R

N-ggNNNNNNNNNNNm’a-NNNNNNNNNNNN-QbNNNNNNNNNNN|D-NNNNNN

T T ‘} ;}

Msg P F ‘N TC Data Ctrl Status

2 -1.65077146 s Pckt 210 3 02000102030405060708090a0b0c0d0e0f1011121... 0000

BTl Time 5... ctrl Status A
11 465239021 s 3030...

12 5.14238739 s 3030... '

(71 zoom(Mﬂ"’E zoom{M3)| XY Timebase Ons Trigger C1/0C

500 mVidiv 500 mVidiv 500 m\/idiv 500 mVidiv 50.0 ns/div |Stop 0.0 mv
184 nsidiv 184 ns/div 3.50 psidiv 3.50 psidiv 125k5 25GS/s |Edge  Positive

1 3960mV L -758.15mV || 3960mv || -T58.15mV X1= 5148ps AX= 1023 ps
f  71306mM |t -763.09mV |t -713.06mV |t -763.09mV ¥2= 6171us 1UAX= 978 kHz

Close observation of the zooms on the right show character 0xOc at 20 Mb/s in the upper Zoom Z1, marked with cursor, and its transmission at 200 Mb/s on Z1with a

latency of 1.023 us, also marked with a cursor.

L@hniss_
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Router IN 200 Mb/s -OUT 20 Mb/s showing buffering mechanism on Packet as a ramp of 50 chars

DDDDDDDDDDDDDDDDDDDDDDDDDDDDD D|jD|ID|D)D|D|D|D

0

200 Mbfs linksuspended to '.-raltljorz[) Mb's emission

208 2122 P

,\[l'ﬂl'\l”"”' I

Il'\ |

||JIJHI | M

Il ||‘ l‘) ‘U N iﬂ”

Start of 20 MbJs transmission

Flow Ctrd

Msg P F N TC Data Status

-19.9705696 us 101 3 Parity
B Time s.. Msg P F N TC Data Ctrl Status
1 79.8461220us N.. 13 3030.. Party

(71 | zoom(M‘IHE’ zoom(M3) Timebase Ons Trigger C1.0C
500 mVidiv 500 mVidiv 50.0 ns/div |Stop 0.0 mv
390 nsidiv 390 ns/div 125k5 25GS/s |[Edge  Positive

1 -756.66 mv | -T68.65 mV X1= -1535ns AX= 2104 us
1 B4262mvV 7 -426.49 m\V/ X2= 1951pus 1AX= 475 kHz

This case is reversed from previous case. The fast link is suspended to allow the slow output. When sufficient characters have been emitted, another slice of 8 characters is
emitted
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