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) SPL2016

SDS 5000X-MSO

MSO

13.2 /
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DC1M R 7.2 C1HFR i)
200mV/div 1.25GSals 200ps 200ns/div Bz} 0.00V  11:13:13
-400mV 2.50kpts 10.0kS 5.00GS/s WG EHB 20186/23
A.
B.
C.
D. D15~D8s D7~D0O 16
E. DATAG ADDRESS
Digital J
+ } N
] t N ]
13.3
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o 0

I o mm

Y—

O w >

® MmO

B5| B.

; 6bgt

B/ 3| B6

. bgt

; 2bgt

;/ bgt
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J
( N . b
I ft
MRBEF
R L AT s "
MRS
T e e P ST PR TITTY L T
]
eI
- TTL CMOS LVCMOS 3.3V
LVCMOS2.5V }

CMOS
-10.0V  +10.0V}

LVCMOS 3.3V

LVCMOS 2.5V

Custom
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14

14.1

A . KR
500ns/ H

$SENE b &

C . KFsEGE

0.00s 50.0%
|
wEZI0 E WEEI50%
ZhF 4 G FHFR
A.
B. } SDS7000A
C.
D. } SDS7000A
E. 0
F.
G.
H.
.
J.
14.2
14.2.1

)8
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XY

Run/Stop

250Mpts

SDS5000X

5ms/div

PR,

X

FEB

FHEA

il

FEBEL
B3

BATEERE
1.25M

XYEist
On

Q
B/
C)
®
E)
@
©
H)

Run/StopiF sl
Y

5GSa/s

i
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03.i / 03i
/, 03K 403
0, 3K /I, 03K
/ 0, 3K 4, 03K
03K /0, 3K
[/ 03K 40, 3K
03. K / 03K
Cc1l/c2 C3/C4 }
c1l/c2 C3/C4 }
| 1ns/div 5GSal/s
50 1000 20 }
X }
Sinc sin(x)/x
} sin(x)/x

v Qgl a

- N SDS5000X )
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14.2.2
} G
c} Eres J
- | J
}
}
}
J 400ps
}
5MSa/s 3.4nsa 200Hz
| 200ns 3.4ns

} } SDS5000X
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Eres

Eres

14.2.3

ENOB )} SDS5000X Eres

Cpcq +1b @
, 3 ., 03¢
/ 13
/, 3 ., .33
0 ., .06 (
0, 3 L2
1 , - . 5¢(
}
/ s q
N
f N

1"

gr

Eres

BEQ_- ¢
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} N
| t
}
+ + |
} 0
}
+ + |
}
] ]
} }
14.2.4 Roll
4
} 50ms/div J
)
)
14.2.5 Sequence
> }
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Sequence

}
SDS5000X Sequence

Sequence

100,000

/

2us 500,000

}

i History N

QcosclHac

Qcoscl ac

NN

Qcoscl ac

A

e
: | |

'~

.~
e
L~

R
.~
e

~.
‘~.

. ~. | | it e
~. ~. : : . .

C1

108ns 1.6Vpp}

C1

50ms

B

2ns 100ns

4

A3. a 500mv/div 0y
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= 20.00000Hz
Tng'd

lige=1 s c1DC ]
0.00s 20.0ms/div Bzh -8.33mV  11:57-06
250MS  1.25GSis iy LG 2018/5/23

/ , 03EQ_- q 3
IQgl ej ¢ N 50ns/div
53,969 100,000
}

f=20.00000Hz

[e, MR == Trigd

FHB(C1) LFafiEc) “REREHENC)

e P

50.0ns/div &R
500GS/s G

Qcoscl ac
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IEBRER(C) FEER(c1) _EFEEC) TFEESEC)
106.90ns 210ns 99 50ns

RE i c1DC E_E
0.00s 50.0ns/div {=1F -8.33mV  13:58:08

250kS  5.00GS/s bR B 2018523

31747

3EQ_-g

Qcoscl ac
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14.3 History
> ’
A. History List I g R
B his. acq.time
' [hsaikH
2115 18:49: 34, 456180
C. 2116 506179 SRy
D. e 8 2117
E.
2118
F. }
2119
G 2120 :34.706174
H. 2121 18;49: 34, 756172
J
.
FZ=RTIEsEE
FEEIR
1ERiElfR
] 00 G
udus
BHE = 1HER
H
100,000y
J J
J
} Sequence I
132/ 0N 5412
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=20, Iz
b ME 7 oREE o 55 = 20.00000Hz

SR

5412/53969

4 =

m\mrw\mwwmwﬂwrwm-ﬂrmmmlmvﬂwj

EisuEliE

IEBKEE(C1) A1) LFrEdE(C1) TFEEEHEI(C)
107 60ns b 210ns 98 70ns

mE jilv- c10C
0.00s 50.0nsfdiv =1 -8.33mV 5:13:3
2.50kS 5.00GS/s Hik g 2 2

Qcosclac 32/0

5412 usj

50ms J

History List History List
his. acq.time his. delta t

5412 01:11:27.390538 5412  00:00:00.050000
5413  01:11:27.440538 5413  00:00:00.050000
5414  01:11:27.490538 5414  00:00:00.050000
5415  01:11:27.540538 5415  00:00:00.050000
5416  01:11:27.590538 5416  00:00:00.050000

5417  01:11:27.640538 5417  00:00:00.050000

5418 211:27. 690538 5418  00:00:00.050000
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14.4 Zoom

QBQ3. . .V J
J
]
Zoom [} 1/3 2/3
Zoom J
. s . SIGLENT  Trigd
Sk b R B S f=5244102kHz
i -
ZoomKFBH -~
2.00v/div 2.00v/div -653us  2.00ms/div EZh 1.80v  17:59:12
0.00V 4TV 1.00Mpts 50.0MSa/s HHY TFHEHE  2019/11/8
}  Zoom
} Zoom J
Zoom } Position
Position J
(¢} 8 Zoom
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CDsplay B Anal @ unuy

Fv- 1 Qusic, Doy 1 s

S Dspley B Analysia

i, Delay: 1 s

Tenebia T
000s  500usidv Auo
25MS  500GS/s Ee

v, Detay

T
Mo 83
R

100, Deiay 1. 84s

Tematias T
000s  500usidv Auo
250MS  500GS's Ege
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15

15.1

Arm --

Ready --

Rpgethb

15.2

FIFO
— MEEH
.s"
A A £ hRE =) UE g
)
At
SR TrfiE 28
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Level J

0.00v

#BRsow C

m o O ®

o
3 boN

Fah

. 3 o

Bzl 8y FE  EHl
E F G H H. t N

BERE (| l.
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15.3

ACLine

15.4

Auto

DC }

Normal
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Single
Force
15.5
15.5.1
SDS5000X

Cbhec +

Qj mnrct

Ns j gtct

Tgb ctnt

50610 .6.010.6.

N?d L R@A

Ug!l b miu+

Gl rcpt_|j

Bpmn nms+

Psl #+
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N_r r ctptl

Qc p gt +

Os_jgdgchb

L Lrf Chec

Bcj _+w ? @

- Qcrsn-Fmjb

AbE

15.5.2
e
}
b
-
-
-
e
Holdoff N N N

?srQur sn
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15.5.3
}
¢ e} e} / |
¢
}
fih 5 0 EJE (Up LeveD
fit % 8- T 8 (Low Level)
E#HER b A
}
}
-
-
/
8 }
}
/
1.
Level }
2. Level }
G }
. 3

B3 HX FF B

BEMRAF
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/
}
D -- DN J 500ns
tTH00ns J J
a - taN } 500ns
td500ns J J
[-~1 - -~
/.1 ¢q 500ns} 500ns t 10is |
}
-~ - 4=1[-N
/.4 500ns;y t 500ns 10is
}
¢
Holdoff N N 1 N
1554
}
] G }
IERKEE
I
—————————————————————————————— A B
- -
1 ik 5
D - tDN J 100ns
tD100Ns J J
= 1000z —{ l—100ns -] Trigger
J | I
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d -- taN J 100ns
td100ns J J
f=— 100ns —=| f=— 1000z —| ﬂ__,T"iQQE"
| |
[---]1 - H-- - IN }
1. si 100nsy 100ns t 300ns }

- 100ns —=| |f—— 300nz —=] fe— 200ns —qf__TriQQEF

| [ |
=1~ - 1N J
1..1¢ 100ns; t 100ns  300ns }
}
¢ t
Holdoff N N t N
15.5.5
}
} SDS5000X NTSC National Television
Stands Committee e PAL HDTV
} G }
t N J
} SDS5000X
RT
LRQA
N?J
FBRT 50. N- 3.
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FBRT 50. N- 4
FBRT / .6. N-3
FBRT /. 6. N-4
FBRT /.6.9g-3
FBRT /.6.9g-4
03 BA. 6F3X. @6Hx
1. . | 0. ..
/3 08 268 6
/| 8/0 &/2 8/6 8/
- I 81 /
- o8/ /3 08 18 26 38 43 58 6
- 28/ /3 06 18 268 38 48 58 6
- ® 8/ /3 06 168 268 38 48 53 6
300 ~ 2000
} N } N
;) N 800
6 . [ 81 / 6 . /
6 . 08/ /| -0-2-6|2.. [ -1]10-1]2-
6 . 28/ /| -0-2-6|0.. [ -1]10-11]2-
6 . 68/ /| -0-2-6|/.. [ -1]10-11]2-
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boON ; + N
N
}
720p/50@ 720p/60@ 1080p/50@ 1080p/60 t N
}
NTSG3 PALg 1080i/50@ 1080i/60a t N
}
}
/ 0
LRQA / 041 / 040
N?J /I 171 /I 1/0
FBRT 50a& 3N0.3N- 4. / 53.
FBRT /. &/N63N-4.,/ [/ /03
FBRT / .6/ g63g-4.|/ 341 / 340
NTSC
t N
1/2
Level }
NTSC 1 22 J
2. } N
3. CH1 )
4. } LRQAN
5. b N b N b/ N

b N t 0PN
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£ = dhE

Trig'd

DCIM RE 94 a =5
500mV/div -9.80us 5.00us/div Bzh -275mV  15:40:45
X 0.00V 250kS 5.00GS/s W5 NTSC 2018/6/22

NTSC
} N
25Hze 30 Hze 50 Hz 60 Hz 300 2000
} f N }
1. }
2 } N
3. CH1 J
4. t N
5. } N
81 | G G J
6.
a) b N
b) I N } N 8
1 8 1 100
}
15.5.6
}
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] }
}
}
t N b N / N
} N
b N
} &¢'tN N
}
1. @)
Level
}
2. Level J
b ()N N
g Bz &BXx EF B
] 1CN
IDN | BENRTF
&'N I kT ¢o . .
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8 t
Holdoff N 1 N } N
15.5.7
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} N
15.5.8
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RT J

e R
G G 8 I
G } Holdoff N
} N t N
}
RR }
15.5.9
11 ) 2 s Pk o
High Leval
LOWLE"."E" - r—r——"""r——1""-"r— __}‘__“__ i e
it [ i ik
}
}
] t
Holdoff N N N
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15.5.10

}

High N

BiEL (B

Bl ({RH#0)

} Bml £r M1t pcLow Nt
} Bml £tr M_pc |
\ \
MEE BEiE?
8 @ 8
I N} N J
Care Nt Low Nt High N

}

Source Setting

General Digital

c2
Don't Care

Level Value
1.65V

General

o< ]

High

Level Value
1.65v

Don't Care

D12

Den't Care

Source Setting

"AND" BRIHEETE

J }
Level Value

Digital

D1

D6

Don't Care Don't Care

D9 D10 D11

Don't Care Don't Care

D13 D14 D15

Den't Care Don't Care Don't Care
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N }
} Holdoff N |
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J
J
Nat Net Nt N }
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}
IEEER
1 fi A R
A
fish 57 B m.m:w \ = i B
}
t J
IER R
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A
fi 7 v B S 5303 = FIHA
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80 www.siglent.com



SDS5000X

(¢}
)
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15.5.14
}
} }
| | [
| I |
N R
| I |
| | |
COELY l I |
(EF l |
iA) | 1 l
| I I
W EA g {R¥FET (8]
c] ¢] }
15.5.15
f PNy
15.6
Al | A2 CVR* CV| ?A Jgl B.| B/ 3
u u u U
L! o} o} o}
Y a a U
L! o} o} o}
L! o} o} o}
U a a u
u a a u
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y a a y
y a a U
L y a a y
y a a y
- y o o] U
15.7 Holdoff
}
}
Holdoff by Time
}
}
}
}
t 200ns<t<600ns }
Holdoff Oscilloscope triggers here
| - - o
' EDrj ns E»Dﬁ ns
Holdoff by Event
}
} 3 4
}
Holdoff Oscilloscope triggers here
Hgliglp L

|
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SDS5000X

Holdoff i _
Acq Start Oscilloscope triggers here
T
Last Trig Oscilloscope triggers here
Acg Start  --
J
J
LastTrig Time -- 4
J
15.8
C1~-C48 EXT EXT/5 J
DC
AC 4
Level 0
HFR
LFR } Level
0
15.9
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200mV/div
0.00v

200mV/div
0.00v

15.10

SDS5000X

M=

=3

R E
0.00s
12.5MS

AE
0.00s
12.5MS

f= 192.2816kHz
Trigd

500us/div 3
250GS/s iR

f=999.9794Hz
Tng'd

500usfdiv =z
250GSis il

£.67TmV
i

BR
TRA ]

6.6TmV
B

11:22

2018/5/29
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SIGLENT Trigd
f = 999.9968Hz

M g

ik 1R
[E3:RES e
IR ERE
IR2TSERE
=hE
(14 €1DC

i D0us/div. Bz 000V 1
00GSals hiE ERE 20191112
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m o o w »

SDS5000X
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100m\V/div
-233mV

100m\V/div
-233mV

M g

Btk 15 0ERE

i 1SR

[ESE D 2

i MSHEZE

i=vE

BYiE

SIGLENT Trigd
f = 2.494070kHz

Rz C4 DC
0.00s 100ns/div Bzh s

3
500kpts 5.00GSals hiF B

SIGLENT Trigd

B 4
Bu 5 f = 2.581454kHz

AR :
0.00s 100ns/div. Bzh
500kpts 500GSals ;0

B =ses

D;EI
19:10:07
2019/2/13
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SIGLENT Trigd
f = 2.506079kHz

DCN e S BE
100mV/div 0.00s 100ns/div Bzh vV  19-13:04
-233mV 5.00kpts 5.00GSals ihiR B 2019213
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16

16.1

SDS5000X

MIL- STD- 1553Bg8 SENTe Manchester

}

@

o0 w»

m

12Ce SPB UARTGE CANG LINg FlexRays CAN FDs 1233
GARINC429 8 CANXL SpaceWire

A L
553

5557100

2 QAGG

SN

[2C

HUES
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12C

SPI

UART

CAN

LIN
FlexRay
CAN FD
12S

MIL- STD- 1553B
SENT
Manchester
ARINC 429
CAN XL

SpaceWire
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16.2 12C

t12C
16.2.1 12C
12C
}

AL e S e T A T T

A RN R e R AR AR R S e SR A ARRE

| b i e o e o i i o e i g g ———— -

A. SCL
B. SCL
C. SDA
D. SDA
E.
F.

N H12C

N H12C

C4
LVTTL

C1

12C

B
-706us
10.0MS

7.3
200us/div B33
5.00GS/s £k

1.7v

B 12cES

i
12:08:45
2018/5/29

SDA
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@

i

16.2.2 12C

12C

12C

- SCL SDA

- SCL SDA

EEPROM

T &SGR

10 & 2R

¢} @ EEPROM

R
FaEH

Y ==

94
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SDA \a,»’ TN /X N :’”\_:}l
SCL ' '\_.f1 ?Mh?mm

Start Address Rl Ack Data Ack Stop
Condition Condition
" J
- ACK SDA )
EEPROM -- SDA )
EEPROM 1010xxX RS
J 1 EEPROM
=Q 1
g PRI
J J
Read
—_ = o \" _ o
SDA 1 ‘q: T ) Y A N _
scL | : -:-'“\_x’_\_/'_\_;’?-\_/f_\___
Start or  Control R/ Ack Data | Ack
Restart  byte Trigger point
Condition
7 & -7 |
: 7bit S A - 1 2 l . vYVN
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SDSS000X

Read  yyrite
"I _ u ra —
SDA TN/ N S U G N A F\_r:L
scL | TN/ '\_ﬂ_,f_\_/? - m e
Start or Address R/ f\ck Data Ack Stop
Restart T ; Condition
. rigger poin
Condition 9th clock edge
: 7hit S - : : 2 -
2 }

- Read\ Write 3 | ==
SDAI 4/ A/ A AN G m,f.
SCL: I'\ [1-1\ 8\ 9\ S 1-8\/o\ /1.7 Vo

Start Address RW Ack Data Ack  Data2 Stop
Condition Trigger pOII'It Condition

10 & -- J
1. 2: }
Write

SDA."-. T\ _\_/m_/' N VT
1

SCL: : . n?\lﬂ_/_\_ﬂ-w- Vo

Startor Address R/ Ack1 Address Ack2 Data ck Stop

Restart 1stbyte 2nd byte Trigger point  Condition

Condition
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10 B 1cigE
e
0x00 OX7F 7 ;
TlinthhaEE
Ox3FF 10 } v
7 NI RVAVAVTLY, N it
J ]
1 2 0x00
OXFF J . vVVN
J J
G J
-- 12
J
} 5Nt/ .N }
}
16.2.3 12C
12C
SIGLENT Trigd
=tk
TR =) REELERRRRRE
Time Address
5.1‘9’1‘6‘7ms X - W —
6.38166ms 0x2AB R SIGLENT_UUW@-A
C
v
[ C4 B3 Y ‘
2.00v/div -3.98ms 1.00ms/div B3} 18:29:14
47N 1.25Mpts 125MSa/s B4% 12C  2019/11/8
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/ W) (R)

TIME --

Address --
R/W / --

DATA --

}

}

}0x2ABN

2AB

ASCII
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Address

R/W

R Ox4E 54 5F 80 00 58 D8~A

12C }
}
Ox4E tOX4E(W)N @x9CN }
16.3 SPI
ISPI N ISPl N ISPI N SPI J
16.3.1 SPI
(SPI) e MOSI 8 MISO
} H2c
N oy
CLK
CLK J
-
-
SPI J
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SDSS000X

CPOL=0 __ M\
SCK  cpol=1—/ g

SsS \ .

Cycle# DT (213135167 rex
CPHA=0 MISOZI Y73 (a5 e 7 e )=
MOSI I 1T {7 Y3y sy e7ye=

Cycle # T Iz I3 3155718
CPHA=1 MISOZOIXZX3Ia s (e 718z
MOSI DX I Z 33 s (6 7B}z

} (CSk
(~CS) }

SPI J

12C t2c N

Cls C2s C3 SPI G ] } SPI 8 MSB

12 J

SPI CLKs MISCs CS s )
cs
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SIGLENT
E= 7 [ M i [0 7 B spHE®

f=Hhk

LLLEELL DAELT T LU

simso—————————————————————————_{ ( ) J (¢ (0x33 )
MOSI A ) / ! J L 130
DCIM =N

5.00v/div 2.00v/div -524us  5.00us/div Eh 14:08:25
917mV 11X -2.87V 125kpts  2.50GSals HE SPI  2019/11/29

0.14 us 0.14~150 us 500 ns

™ b R N L B seyye

il

ST MISO— ¢

5.00v/div -524us  2.00us/div IEE 16:11:11
917/mv 50.0kpts  2.50GSals HE SPl  2019/11/28

8 16 8 0.57us
0.57~150 us lus
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SDS5000X

X X SIGLENT Trigd
™ s HOE Do M ¥ o L B seyxe

oy~
EpiiRet
Bf{E)

D Em

simisg————————————————{ )
mosi ) )
DCIM B ¥ &5

5.00v/div 5.00v/div -206us  2.00us/div IEH 16:04:10
1X 11.6v 917mvV 50.0kpts  2.50GSals HE SPl  2019/11/28

16.3.2 SPI
A. SPI J
B. MISO MOSI
C. SPI
4~96bhit
D. J
XXXX XXXX
0 1 =
WK wEREi
0 1
E. MSB
3 S =5
LSB
F.
16.3.3 SPI
SPI 12C J

4~32bit LSB MSB }
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16.4 UART

tUART N tUART Ns tUART N UART !

16.4.1 UART

UART RX TX
J t2c N
A.
5 UARTIRCE
600 1200 2400 4800 9600 19200 38400
57600 115200bps iR
B. 5~8bit 9600bit/s
C. 8 e g0 1 BUEKE
| UART 9 9 0
1
D. 1@ 1.56 2
E.
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LSB FIRETF
G. {EF
PeAFRARR
J 12C
t2c N

16.4.2 UART
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D. t N BRI
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}
0x00  Oxffy
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16.4.3 UART
UART 12C J UART
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16.5 CAN
}CAN N tCAN
16.5.1 CAN
CAN
H2c N

CAN_H CAN_L

CAN J

CAN_L
CAN_HCAN_L }

CAN 5kb/s,

10kb/s, 20kb/s, 50kb/s, 100kb/s, 125kb/s, 250kb/s, 500kb/s, 800kb/s, 1Mb/s

Hi2c N
16.5.2 CAN
CAN
- ID
1 2 3
)
ID -- ID
1 2 3
ID+ - ID
ID 1 2 3

- CAN

) 12C

RS
FaFEH

O Em\
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16.5.3 CAN
CAN 12C }  CAN
CAN J
ID J
LEN |
DATA |
CRC |
}
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0x04  0x45 4E 54 5F

Time -- }

Type -- IBN } PN
ID -- ID 11 29 }

Length -- }

Data -- }

CRC-- }

Ack -- J
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14
-19.9490ms
-15.1293ms

-10.9295ms
-5.44975ms
-1.24996ms

3.56980ms

0x0449571D
0x056ATEOC
0x07819F51

0x012F30DC
0x0449571D
0x056ATEDC

0x45 4E 54 5F

0x53 49 47 4C 45 4E 54 5F

0x45 4E 54 5F
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0x734E
0x0C9B
0x4BA5
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0xT34E
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16.6 LIN
"YLIN Ne tLIN N8 tLIN
16.6.1 LIN
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H2c N

1200b/s, 2400b/s, 4800b/s, 9600b/s, 19200b/s

t2c N
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16.6.3 LIN

LIN 12C J
LIN ]

Nisg

2 M LIN3 N
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ID

LEN
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Time --
ID-- Dy
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ID Parity -- 1D J
Data -- }

Checksum -- J

Data Length
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EN S S - -]

ID Parity
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16.7 FlexRay

}FlexRay N8t FlexRay Nt FlexRay
16.7.1 FlexRay
FlexRay FlexRay
H2c N

2.5Mb/s 5.0Mb/s 10.0Mb/s

H2c N

16.7.2  FlexRay

FlexRay
- }
- }
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/D
0x7ff}
N = J
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N

FlexRay J
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EEN
F o
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}
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16.7.3 FlexRay

FlexRay

12C

CAS/MTS3 WUP

TSS

Sync frame indicator

}
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HCRC
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FCRC

Time

FID -- ID
PL --
HCRC--
CYC--

Data --

(¢

J FlexRay
FlexRay

Null frame indicator

Startup frame indicator
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-1.40820us 12 0x0C OxEE 0x23 0x8C 0x7E
56.6174us CASIMTS

80.2240us 0x012

16.8 CANFD

}CANFD Nt CAN FD Nt CAN FD N

16.8.1 CANFD

CAN FD CAN FD
H2c N

10kb/s 25kb/s 50kb/s 100kb/s 250kb/s 1Mb/s
1Mb/s 2Mb/s 5Mb/s 8Mb/s 10Mb/s

tac N

16.8.2 CANFD

A. Bothe CAN CANFD
t #CAN FD ISO
C. t #CAN FD

Bothe Normalae FD

D. ¢] G IDs ID+ (¢]
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CANFD ]

CAN FD
500kb/s
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8§ CANFDEE
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CAN FD

-- ID
1 2 3 4
}
ID -- ID
1 2 3 4
ID+ -- ID
ID 1 2 3
-- CANFD
Error Frame J
Stuff Bit Error |
CRC Mismatch Error CRC
Stuff Bit Cnt Err ISO
Stuff Bit Cnt Par. Err ISO
16.8.3 CANFD
CAN FD 12C
ID J
BRS
ESI
L
D
CRC J
Ack

} IDa ID 11bit  29bit
ID
| IDg ID 11bit  29bit
| IDcID 11bit
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}
CRC CRC
}
}
CAN FD

29bit @

www.siglent.com

113



SDS5000X

Time --

Std (CAN
) Std RTR (CAN

Type --
(CAN FD

ID-- 1Dy

Length -- J
Data -- }
CRC-- }

Ack -- J

CAN FD Time Type

3
4
5

-18 uS FD Std
-95.5054us FD Std
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}

) Ext(CAN
) ExtRTR (CAN
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16.9 12S
tH2s N t2S M H2S N 12S J
16.9.1 12S
12S WS BCLK Data
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Ny
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