Siglent Scope Issues
11 June 2023

Issues with SDS5000x Scope
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By Robert Distinti


http://www.distinti.com/distinti/index.htm

Topics
* There are 6 issues that have been found

* 1:Single Sequence Button operation with averaging
2: WaveData Preamble Error in Horizontal offset (all modes)
3:WaveData Preamble Error in Vertical Scale (WORD Mode)
4: ERES Missing bits in WaveData (Word Mode)

5: AVERAGE Missing bits in WaveData (Word Mode)

6: Needed to Place 20 MS delay after each command sent (Ignore this | have to
recheck this)

* ltems 4 and 5 are the most important for me; without them, the 8 bit
scopes are useless to me. Your competitors do return the extra resolution
(ERES) for both averaging modes (ERES and AVERAGING)



Present firmware status of scope

Firmware

SDS5000X Firmware - V0.9.7R5 (Release Date 10.11.22 )
SDS5000X Firmware - V0.9.7R2 (Release Date 04.27.22 )



Problem 1: Single Sequence Button

 Single sequence button in averaging mode should keep triggering to
acquire the needed traces to return an averaged waveform to the
screen. Instead it only returns a single trace. Your competitors do
this properly, | use it all the time on both Techtronic and Agilent
scopes. Other than that, the single button works fine




Definition

* These are the abbreviation of the modes discussed in the remainder
of this presentation.
* NORMAL_BYTE normal acquisition, Byte Data Transfer size
* NORMAL_WORD normal acquisition, Word Data Transfer size
e ERS3 _ WORD ERES 3.0 bits, Word Data Transfer
* AVG64 WORD Average 64, Word Data Transfer



NORMAL BYTE

For reference, Shows data collected

Using normal acquire mode and Byte
Transfer size. Everything works as expected
except for error in preamble horizontal
Offset — see next page.

LHidch= LJAgoireWidth .. BYTE
2. Mode=
0.Depth=

BO . Averages=

AD . SequenceMode=e0n0Off . O0ff;
.ERES=

B . Type=

LJdAoqmireMode YT !
LJDAoqoireDepth. 10E:!
JAagnireAverages. 64;
LLAoquireEres. 3 0
LDAqmireType . Hormal ;

Pulselmp = 2.7E;
WZ.CH1.=ecSQULRE (1000, 10,

Ful=elimp, Pulssimp/2) :

7. CH1 . Cutput=

TD = CH.GetTraceDiag():

type=
TD.Save (

TD.SaveRawData (
System. I0. MricefllText |

+typet
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Wave_NORMAL |

Format

.215494E-13,
.B8B812E-83,
.BBBR12E-BB,
.BBBR12E-BB,
.BBBR12E-BE,
.088812E-08,
.BBBR12E-B8

.BBBR12ZE-BB,
.BBBR12E-BB,
.088812E-08,
.BBBBRR1E-B7,
.188BR1E-B7,

Raw data from scope
(Sign extended to 16 bits

\ Eile Edit

Data from scope
converted to volts

— |

Format  View Help
BxFFC4
BxFFC3
BxFFC4
8, BxFFC4
E-B8, @xFFC4
BxFFD3
BxB825
E-13, @xBe32
.DBBe12E-B8, BxBB38
.00Be12E-08, @xee45
.0eeel12E-88, BxBa52
.bBBe12E-BS, BxBB4F
.0BBe12E-B8, BxBB45
.00Be12E-08, @xeedl
.0eee12E-88, BxBBds
.bBEe12E-08, BxBB44
.0BBe12E-B8, BxBB40
.00Bee1E-87, Bxee3E
JleeealE-a7, 8xBa3E
.20B881E-87, 8xee3D
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Problem 2: Horizontal Offset

* In order to have the trigger location occur at T==0; had to adjust the
norizontal offset from the wave preamble as follows. When dumping
scope data to Flash drive using front panel interface, the data is
adjusted such that Trigger is at T==0. Why is the wave data different?

* This problem is with all modes discussed.

* Note: | can live without this fix as long as it works the same for all
your scopes for all time into the future.




Here is the Raw Preamble Data (for reference)
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Here is my interpretation of the preamble data

Etructure: ScopePreamble
Siglent SD5S

Source= (1

BlilLimit= _26M 888888681

Coupling=DC ©0PPLEEE Frmms=E® (omputed Values ===%%==
TimeBase=5E-B6 VerticalScaleVoltsPerADCQuanta=8.08333333338380387
VerticalGain=8.1 VerticalScaleVoltsPerDiv=0.1660860861490116

ProbeAttenuation=1

: HorizontalScaleSecPerSample=9.99999993922529E-89
VerticalOffset=-8.2 . .
Codes_per div=30 HorizontalScaleSecPerDiv=4.99999996961265E-086
ADC Bit=8 HorizontalOffset Corrected=4.9999998480603.22E-06

Horizontallnterval=1E-8&
HorizontalOffset=2E-85

#xx% Data Transfer variable ***
Arraylength Bytes=58008
Arraylength Sample=58808
FirstPointIndex=8
Stride=1

CommType=Byte
CommOrder=LS%B First
FrameIndex=-1
FramesTransferred=0g
FramesCollectedr=1

Other than horizontal offset everything works fine.



NORMAL WORD

Data collected Using normal acquire mode

and Word Transfer size.
Everything works as expected
Except for vertical scale (see next page)

EQ . Width= JdAomireWidth . WORD;
4D .Mode= JdAgnireMode YT
AD . Depth= TAgquireDepth. 10K;
AQ . Averages= LAquireAverages. 64;
AD.5equenceMode=eimOLL.OLL;
AL .EREES= AgquireEre=s. 3 0;
A0 . Type= LDAqmireType .. Normal !
Pul=elmp = 200E:
AWG.CH1.setS5QUARE (1000, 10, Pulselmp, Pulseimp/2
AWG.CH1.Cutput= ;
TD = CH.GetTraceDiagi():

Lype= H
TD.S5ave | +type+ |-
TD.S5aveRawData ( +tvpe+ | -

System. I0. MHritedllText |

Data comes left
justified, thatis
Excellent. This leaves
Room for Extended
Resolution (ERES) and
Averaging results

R R T Y ARy RERY

Wave NORMAL Word.t.

File Edit Format
-4,999988E-88,
-3.999988E-88,
-2.999988E-88,
-1.999988E-88,
-9.999878E-09, 8.26
.215494E-13, @.35
.0BEe12E-08, B.393
.bogel2E-08, @
.0egel2E-08, @
.0eeel2E-83, @
.boBe12E-08, 9.

e

5

5
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.088812E-03,
.BBBR12E-BE,

-

WaveRaw...

File Edit

-8.999988E-08,
.999988E-08, @xC300
.999988E-08,
.999988E-08, @xC400
.999988E-08,
.999988E-08, @xC300
.999988E-08,
.999988E-08, @xC300
.999878E-09, ©x1400

1
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.215494E-13,
.BBBB12E-88,
.BBB812E-88,
.BBBB12E-88,
.BBB812E-88,
.BBBB12E-88,

1
1
2
3
4
5

Format

“w o= |
Help

BbBe67

— O

Help
BxC300

L -
'_.I'Il.'_".l".l'

BxC5886

BxC386

BxC5886

Bx2D8a
Bx3AB0
Bx3Faa
BxdFae
Bx5268
Bxd4866



Problem 3: Had to adjust Vertical Scale for word mode

VerticalScaleVoltsPerADCQuanta {

i
[ }:P:abektte:;atic:}*?E:ticalEai:fccﬂe_pe:_ﬂivftEytesPe:Sample==1?1:256};
}
}
rmat = Had to adjust the vertical scale to obtain
correct voltage for word mode. Next page
shows preamble difference between byte
S UIa LY and word mode
HorizontalOffset Corrected {
i

halfwaySeconds = WavEL::ayic;:t_::chi:ts*Hc:izc:talI:tervalfﬂ;
halfwavSeconds-HorizontalOff=et;



**** Data Transfer wariable ***

ArraylLength Bytes=126086
ArraylLength_Sample=5888
FirstPointIndex=8
Stride=1

CommType=kord
CommOrder=L5B First
FrameIndex=-1
FramesTransferred=9
FramesCollectedr=1

@e@@ | 57 41 56 45 44 45
@018 | 57 41 56 45 41 43
8020 | @1 98 8@ 8A SA @1
9030 | @0 00 00 BP 00 00
0040 | @0 00 00 BP 00 00
@e58 | 65 6E 74 28 53 44
B060 | @b 00 00 BP 00 00
@878 | 88 13 @@ @@ 88 13
@080 | 87 13 00 0P 00 00
B099 | 60 60 00 B 81 68
@00 | CD CC 4C BE @@ @@
@@B® | 77 CC 2B 32 Fl 6B
@eC® | BS F3 F4 3E 56 @@
@eDe | o0 A2 B0 6O 0B 0P
GOE® | @0 00 00 BP 00 00
BOFO | @0 00 00 BB 53 60
9100 | o0 00 00 BP 00 00
9110 | @0 00 00 BP 00 00
9120 | @0 00 8@ BB S5F 70
9130 | @0 00 00 BP 00 60
8140 | @@ 80 81 8P 6D 60
@156 | @@ 88 3@ 3F CD CC
Sive nf dAata = 4R

AS3EES3333NISEIZUSSTSELT

o=

**** Data Transfer variable ***
ArraylLength Bytes=5060
rayLength_Sample=5888

Diff of Preambles betweef :iimim

Stride=1

word mode and byte moder=x .. ..
for reference

e e e o o ke ok ok Cﬂmputed Values e e e o e ok o
VerticalScaleVoltsPerADCQuanta=1.3@8288335273589E-85
VerticalScaleVoltsPerDiv=0.10600800801496116
HorizontalScaleSecPerSample=9,99999993922529E-89
HorizontalScaleSecPerDiv=4,9999909959512R5E-B6
HorizontalOffset Corrected=4.99999934886322E-86

ne3p3e3sesuteesees8eh
238888388 RReEgE8e

3383338835333 L33888838
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e
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TESSTTITTLITIIETIISEES
w2333 333T 333533833388
"33 LRBTEESE

SEES83888828RT38658U888
EE88E8888TRATEESTREER
23883338888 re88s8

"WAVEDESC. . v v e ... "
TWAVEACE. . i e e "
1l....z ......... an
s aaaaaas s5igl”
"ent SDS..... 3d.."
B P - R - "
B EEEE"
"EELAE. .HA. ... =F"
"wE+ 2BhigER Shigaas "
BT "
B e et s e annn s "
R D "
e |1 . 2F
"EELE. 000"

&

FrameIndex=-1
FramesTransferred=a
FramesCallectedr=1

e e e ok ok e ok cnmputed values e e e ok ok

VerticalScaleVoltsPerDiv=0.1662080681498116
HorizontalScaleSecPerSample=9,99999993922529E-89
HorizontalScaleSecPerDiv=4.99999996961265E-86
HorizontalOffset Corrected=4.99999934886322E-86

@eea | 57 41 56 45
@818 | 57 41 56 45
@028 | o2 oo 0P 08
@030 | o0 0P o0 B8
0040 | ©0 B0 00 00
@050 | 65 GE 74 20
0060 | ©0 B9 00 B8
@870 | 88 13 @0 @8
@080 | 87 13 @0 o8
GE98 | @0 B0 6P 8.
@0A® | €D CC 4C BE
@eB® | 77 CC 2B 32
@BCe | BS5 F3 F4 3E
@eDa | 09 oo 0P 88
GOE® | ©0 o0 B B8
GOFe | @0 B0 o B8
0100 | ©0 B0 00 00
0110 | o0 09 00 0.
0120 | @0 00 B0 00
0130 | @0 00 60 08
0140 | @0 80 81 88
@150 | @8 @d 80 3F
Sive nf data = 34R
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68 &8 aa 88 o0
@8 55 13 @8 a8
@@ 53 69 67 6C
@8 AB CD e aa
68 @8 aa o8 o8
8e8 @8 aa o8 a8
@8 FF FF FF FF
@@ @8 CD CC CC 3D
@ @8 63 @8 FF FF
F4 3E F1 68 E3 88
Ba @8 68 08 68 08
6a @8 6 o8 68 0B
68 @@ 6o /e 68 .
68 @@ 6o /e 68 .
6 @8 6 /B 68 o8
8a a8 66 B8 68 88
@a @8 66 B8 68 88
@a @8 66 B8 68 88
8@ 3F BE a8 61 a8

Ba a8 a8

535

e
e
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"WAVEACE. . ..uu... "
mw .. E IIIIIIIIIII mw
e e S igl mw
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oo R EEEE"
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" p ﬂa IIIIIIIIIIII "
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Problem 4: Missing ERES Bits in Wave Data

* It is clear from the data that the ERES averaging is being done. When
retrieving the data in word mode, the averages are truncated/Rounded to
8 bits. In word mode, should Round to 16 bits. ERES stands for extended
resolution -- why is the ERES not being delivered?

WawveRa... — Il 4

File Edit Format View Help
.999988E-088, @xFobe ~
.999988E-88, OxFsEe

‘ .999988E-08, OxFo0e

\ .999988E-088, axFBEe
Normal k .999988E-08, @xFDOO
\ ERES 3 bits .999988E-08, OxFEGO
_ .9998/8E-89, axBoee
\ Extended resolution .215494E-13, 0x0108
(ERES) is being discarded g Setlal:uipl =T SN ET1%
. Baag B BB o8t
.BEB012E-88, € !
A .Beee12E-88, BxE<ge

™ BOEE12E-BE, BxE980

I \ .B80012E-88, BxBBea
.B0BR12E-B8, Bxe8Cee "

T LA LA LA LA L4 8- L LA LALA




AVG64 WORD: Problem 5: Averaging truncated

LJAgmireWidteh. WORD:

TD.Save |
TD.S5aveRawData |

System. I0. MritefllText |

The trace shows that averaging is being
done; however, when returning the wave
data in word mode, it is truncated/Rounded
to 8-bits.

In Word Mode, scope should round to 16
bits. Why have a word mode if it serves no
purpose?

H9988E-88,
.999988E-08, BxC3
-2.999988E-88, BxC546
-1.999958E-88, @xFoge
-9.999878E-89, Bx26y0

.215494E-13, 8x3406d
.BBBe12E-88, Bx3988
.BBee12E-88, Bx4588

.0BBe12E-88, @x4EBB
.BBBe12E-88, Bx4988
.0BBe12E-88, Bx4000
.BBB012E-88, Bx3EBB

Lo T o (R N Y R Ny Sy




RECAP

* There are 6 issues that have been found
* 1:Single Sequence Button operation with averaging
2: WaveData Preamble Error in Horizontal offset (all modes)
3: WaveData Preamble Error in Vertical Scale (WORD Mode)
4: ERES Missing Extended resolution bits in WaveData (Word Mode)
5: AVERAGE Missing Extended resolution bits in WaveData (Word Mode)
6: Needed to Place 20 MS delay after each command sent (need to recheck this)
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