QBQ3...V FB

CNO1A

4 7_ = Se—
 SIGLENT
L TS

Yl S PEF S A I B IR A 5

SIGLENT TECHNOLOGIES CO., LTD.






FBV

QBQ3.

O 4 & &N N ™M ™o o™

<
-

-~ O =€ N ™M < . ©

o o o o o o o o

0

/0

0

i

0

A

4,2,8%Q0@

a mk

ggejclr,

uuu,



D> OO O O




QBQ3.EBV

L e —————— ettt ———— 11 £ R £t b e 1Rt £e st £ttt e Rt e et et em 11
/ s D ettt ———— ettt t bttt bbb bbb e 11
/ s L e ———— e ————— et e e e na s e e e e nnn s 1.2
PP 13
LD e e e e e — e e et ettt b e e e e e e e e e e raarnaeaaeeaees 14
/0, / e ettt eeetee———————— ettt beeat e d———h e b e e eR bt e £t e e n bt et b e b e e beearee s 14
L0 0 e —————— et b ettt —t £t £ ettt e e e e e £ttt e a2 e e a1 e e e nnnt bt et 15
L L 20
DL e e o———— ettt e e e 41444 h k4144141 b bt b ettt et e s et e e 20
/1,0 et 21
L L L ettt ——— et bttt ——— e £t ettt e e e e e e e m——— et e e e e e s aaannrnees 2.2
| 25
L e —————— ettt ettt e e e e e m——— ettt e e e e a1 e s e anbe b e e s 25

[ 2 NV N e ettt e e e e e ————— e e e e e s n e 2.7

/2,1 ,0 P N oo ———— e ————————————————— 27
L2 0 e ————— et b £ttt ettt e e e e e m——— ettt e e e e e e ee e nnne bt et 27

L2 0 ] et t ettt ot bttt e ea e e e e e e a e 2.7

L 2 0 O e ————————— e e e e s ———— e — bttt et e e sttt b et e eeeaeas 3/

L2 0 e ————————— e ———— 11— bttt ettt et b e e e e e e as 31

/2,0, 2 QC OSCl @Ci e 32
/2,1 (o o I o 0 T PR 34
/3 XIMMUK oo e e e e 37
| e 4/
[ | ettt a1t £ £t en bt e Rttt £ 2Rt e Rt e e sttt e 41/
L D e ———— ettt —t £t £ttt 44 a4 e e ettt 22 e 111 e e e nnne bt et 40
L L e ———— ettt £t £ttt 44 e 244 ettt 22 a1 e e e s e nnne bt et 4 2
L 2 e ————— ettt £ttt 44 e 24 e ettt 22 e e 11 e s e nnne bt et 4 2
L 3 e ————— ettt — £t £ttt 44 a2 44—ttt e a2 e a1 e e s e bbbt e et 4 3

L 3 | ——————— e h bttt an e b s 4.3

uuu, ggejclr, amk Il



/

EE R S T T N

5

0GOA
5,0G0A
5, 0G0A
5,0G0A
1 QNG

5, 1QNG

5, 108G

......................................................................................................................... 1.4

................................................................................................................... 77

....................................................................................................................... l... 0




QBQ3.EBV

L T R O 1 | VPP PPRP PP PR l...
L5 2 S 2 P R e ——— s o————————r et e e e e et [ .
LB 2 S P P R e ————— et l .
[ B 2 S B P R ottt e e e e e ———— et e e e e e s aaan L.
[ B 2 S R P R ettt e e e ———— e e e e e L.
LD 3 A 2 L e ———————— e bbbttt e et e e st nnnpe e A
L5 B A P L e —————— ettt b £ £t n bt st e be s L.
LB 3 A B L o ——————— et e e et e a e e e e e s nane L.
[ 5 1 3 A R L o o—————————tt ittt e e e e e s e m———— e e e e e e e nannnne L.
I 5 1 4 J G L e ———————— e ———— a1 b bbb e e n e 1.
[ B A B L e o———— ettt e e e e et e e e e e L.
[ 5 0 4 ] B L i et ————— e e e e e e bbbttt bbb e e e e e e s L.
[ 5 0 4 ] BL i e m————— e e e e a4 e bbbttt bbb e e e e e s L.
I'5, 5D] CVP _W i s [
L T - T 0 I o PR L.
[ 5 B DD €V P Moottt e e e e e e s e e e e e e e L.
T - 0 (R o [/
I 5, B AP L D B e e————————— e e ——— bttt e e e e e et [
[ 5, 8 AP L DB ot r e e e e e e e s e e L
[ 5, B A B L DB ittt e e e e e e [/
L T < T N I D 2 PP UEPPRP [
T A e o I T .
L5 7 B D Qoo ——————— b ——— 1ttt £ Rt £ e bttt L]
I 5 0 7 B0 Q oottt [.]
T A © N (O USSP PP TSP l.1
I 5,1 KGHDRB 3 3 1 @ oo et eamee e s e L]
I'5, /1 ., KGDRB 33 1 @ oottt e Lo/
I'5, 1 ., BGRB 3 3 1 @ .ccooieeeiiiiiie ittt l.1

uuu, gqggejclr, amk \%



QBQ3.EBV

5,7 ., KGREB 3 3 1 @ .ooooeeiieeiiiiiee ittt [.0.
I € L R e —————— bttt h b e L0/
5, 1 1 5 QC L R et ettt e [0/
I A B o Y o2 E = SOOI /.00
B T ] D C L R et /.03
N GO - U A oS o N S o o PR U TP UPUP PR L 04
I A O R G - N O o o S o o BT PPUPUT R [..0 4
LT L O R < GO - N A oS o N O ot o / 05
I 2P GL A 2 0 7 e o————— ittt e e ae e e e e s / 06
B ] 1, PP GL A 2 0 7 ittt e e e e e et e e e e e [..0 6
B, T 1, B P GL A 2 0ttt et e e e e e [/ 07
B ] L, 2P GL A 2 0.ttt e e e e e /1.
I B 2 LV ettt ettt e e e e e s e s s e e e e e s nn L1/
B, 1 2, A2 L Ve e e e e e s 11/
B ] 2, B2 LV J et et e et L1/

........................................................................................................ /12
| e e —————— et h et 4R 222 R £t o1t £ e 4Rt e £ £ 5442t en e e en ettt [ 12
O e e e e e et et ——— e ettt Eh e e e et ettt et ettt e b e e e e e e e e s / 14
L ———— et —tan—nn e e ————nnrnnn e nn s / 16
2 e —————————————————————— a1 e e e e e e e e e e e / 2
B e o———— e e e e e e et e e s o——————aaa e et et ettt e et e e e e e s r——— et eenrnnrnne l.22

........................................................................................................ /| 24
| e —————— ettt o1t s £ R £ 2 £ £ 41 bt 48ttt £ £ £ 52 £ £ et en e e h e et e I 24
O e ———————— s ————— 1111 e 141t e e e e e e e e e e e e e e e e e s o / 25
L e ———— et te e te ettt o—— 1t e Ee e bt e R et Rt e st st Re e beeneenne s 1.31
T | ————— et et ot R £ e Rt et e e bt n sttt nee [.31
T L O e ————— et et it ———— ettt bt et e ettt s et e e nnanan .31
T L L ————— e e et e a———— e et e e e et e e ea e [.32
T L 2 e —————— ettt ———— ettt t e ettt ettt et nnnnan [.33

uuu, ggejclr,



QBQ3.EBV

LT 2 e ——————— e ————— 1ttt e e o R bttt e en sttt n b a e e et 1.3 4
DT B e ———————— e ————— et o R b b et e e n st a e e nrnes [.35
LT A e ————— e ————— 1ttt e 44kt 1 et o444 E et e e e e n et / 36
DT D e —————— e ————— Rttt e o4 hE bttt o444 b et e e e e nn e et e / 4
LT B e ———————— e —————— et ettt e s nnes l.4 ]
LT T e ———— e ———— ettt e a4t en et / 40
LT e —————— e ——— ettt / 41
LT L e ——— ettt n et / 41
LT ] D e —————— e ———— et n ettt e a et / 41
O L e / 43
O . e —————— et o141t e e e s n e e I 43
0 o 0 e o————— it e et e e e e e e n e e e e e / 44
0., 0,/ - -  eeeereeeeeeerieseereeeeeeemmmesssseeeeereteteaeseaaa———ereetaeeesiaanarrnenes [..4 4
0 ., 0, 0 e ———————— e ——— s l 45
0 ., 0, L e e e [..4 6
O ., 0, 2 —— st et e e e e [.4 6
0 ., 0, B e e e e e e e 1.4 6
O o L et e s o————— et e e e e e et et 1111 e e e et e e e / 47
0 . L e ——— e h e o——— ettt e e bbb et e e e e 1.47
0 ., L 0 et e e e e e 1.5
O ., L L e ———— ettt e e et e e e e L.51
O . L e ———————— e ——— et st e e L.51
0 ., L B e ———————— e o———————r e et et e n e .50
O . L A ———— e s—————— e e e e e e 1.51
O ., L B —————— e o——————— et e e et s e .51
O ., L B e ——————— e o————————r et e e e e e e a1 1.5 2
O . L T ———— e o————— e e e e e e 1.5 2
0 . L e ——— e ————— ettt e n bttt ettt e b s l.53
O o 2 ———————— e oo ——— e et et s e ettt e e e e e s e [ 54

uuu, ggejclr, amk VI



0 o B e o————— et e e e e e e e e et e e e e e e e / 56
O L A e ———— ettt s n et e e n e e e e e s 1.6 2
O TP R POPPPPPPPR /| 66
O OO P PP PP PPPPPPPPN /7.
O PP PP PP PP PPPPPPPPN /70
PP PP PP PPPPPPPPPPPPIN /72
O PP PP PP PPPPPPPPPPPPPN | 75
PP PP PPPPPPPPN 0.0
0 4 | e t————— 41t et £ o412kttt o444 1R e et e 44 et e et st e e 0.0
0 4 0 et e e o————— ettt e e e e e e e n 1111 e n e e e e e e 0.1
0 4, O, J e ———— et —————— et b e e e s b et 0.2
0 4, 0, O e ——————————— e ——— s 0.3
0 4 L ———— e o——————— ittt e e e e e e e et 111 e n e e e e e e 0. 4
0 4 2 e ——————————— et e oo ————— e 4114 1ot ettt e e e e e s e 0.5
O O e e 0.6
0 5 e —————— e ———— 441t bt 4o 411kttt o444 1R bt et e a4 et e ettt 0.6
0 5 0 e ———— e o———— et e e e e e et e+ e e e e e e e e 0.7
0 5 L e ———— e ———— ettt e st ettt et e e e e e s n e s 0/
PP PP PP PPPPPPPPTIN 0/ 2
0 B, J e e —————— e ———— 411 £ et 4o 412k bt e st 4 4R R et e 44 et bttt st 0/ 2
0 6, 0 e r e e e e e e e e e e e e e e e e 0/ 3
PP PP PP PPPPPPPRTN 0/ 5
O 7 ] e e ————— et e 1ttt 441t e e e s e e et 0/ 5
O 7 0 et e e e e e e e e e e e e e e e e e e e e 0/ 7
PP PP 000
L e ——— e ——— oo R L et e sttt e 1 E e et e e 000
L O e e ——— et e e e e e m——— e e e e e e e e e 000
L e e ——— et e e e e e e m———— et e ee e e e e e n e n e 002
L 2 e ———— ettt e e e e m——— et e e e e e e e s n e 004

VIl



L 3 e ———— e —— et et e e ettt e e e e e s e e n e n s 005
L ———— e e e e e e e e e e 01
T 01
L B e ———— et —— e et et e e e ettt et e e e s e e n e n e s 01/
1..,7 T e ————— e e e e e et et e s e s e st e e e e e e e e e 01/
L e —————— e r e n et e et e e s nn e 011
L L e ————— et e 0.12
L D e ————— e r e et e e e s en e 013
L L e ——————— e m—— e e et e 0.13
PO P PP PPPPPPPPPPPPPPRPPPN 016
L e ———— e ——— e ettt e e e e 016
L 0 e ——————— oo ———— 1t e e 1R b £ttt o4ttt et £ 441t b e et e e s nn b et 017
L 0 e ——————— e ————— ettt e e 1ttt 017

L T 0, 0 e ———— e ————— e n et 017
L L e ——————— e e e e e n et n e e e e s nn e 02/
L 2 e —————— ettt e e 11 b1ttt o4ttt e et e 41t b e et e e s nn b et 021
PRSP PPPPPPPTPPRPPPPN 024
L0, e ————— et ———— £ e 4441 b e e 4+ 4111 £ e e+ 41 bttt e+ 4 e 024
L 0, O e —————————— s ————— 0.2 6
L 0, O, e ———— ettt bbbt et e e 03

L 0, O, O e rm——— e 03/

1 0, 0, L ———————— e ————— e 030

L 0, O, 2 e r—————— e e e e e s 031
L0, L ———————————————————— e e e e e e e e e 032
L 0, 2 e —————— e —————— e n e e e e e e e e e 032
PP 035
L L e e ———— et ———— 1ttt e 444 oAbt e 44411 £ £t e+ 41 bttt e+ 4 e 035
L 0 e —————————————m————— e n e e e e e e e e e e s 04
L L —————————— s ———— 0.4
L L, L e ——————— e h b ———— et bttt e e sttt e e e ne e 04/
uuu, ggejclr, amk IX



11
12
12
12
12
12
13
13
13
13
13
13
13
13
13
13
14
14
14
14
14
14
15
15

15




QBQ3.EBV

L D 0, L ———— e e e e e e e et o————— e e e et aeat e et eeteee e e s e e 07

L D O, 2 ——— e et e ettt et e e e e e 07

L D 0, 3 e ———————————— e e e e e e e e e s 07

L D 0, 4 e ———————— s 07

L D 0, D e —————————— o ——————— 07

L D 0, B e —————————— e e r e e e e e e e e e s 07
T P 07
L D L, e ——— bbbttt e e e e e e e s 07
T R N C N (o U PPRPRPR 0.7

L D A L e ———————————n—————nnnnnnnn o7

L D 2 ———— oo oo oo e o———— oot e e e e e e e ee et e ettt e ——— et eeetee ettt e et eet et s e e e e 07
L D 2 e ———— e e e t—————ttttaae e e s e s e nn b b nne 07
T o7

L D 2 L e ———————— b ——————tn 1t b nn b a s e Q7

L D 3 e ———— e e e e e e e et et o—————ateette ettt et et e e e e s e———rrerennnrnrrrrrns 1.
L D 4 e —— e e e e e et e et e e e e e et e e te ettt e ——— et tet ettt ettt eeene e et e e 1.
15, 4 QK @ oo ——————— e —— bttt et e et r e e e e e as 1

L S A 0 e ——— et ———— et et et e e e e e e e eaee 1.

L D L ——————— e ————— e e e e e e a e e e e e e e e e eaees 1..

TR P PP PPN 1. 2

PP PP 1.4

uuu, ggejclr, amk XI






QBQ3.EBV

QB Q3 VFB
)

uuu, gqggejclr, amk



QBQ3. FBV

2.1

}
J
A *
/N ;
1 ;
D *
| - J
( ) } }
? A J
; G
J
J
; G
J
}

uuu, qgejclr, amk



QBQ3.EBV

2.2
i A3, i A
e }
(€]
CL 4/+ 1 .
0
; GG
G
0
}
/
}
Al A6 CVR J
(€]
uuu, gqggejclr, amk




QBQ3.EBV

2.3
}
} G /3 4
}
A/ A6 CVR | |
}
2.4 ? A
3.-4.) F3x# /. +02. Tpklg. # }
}
NA 0. U |
7.+042 Tpkaq
25:41 Fx
2.5
GCAl1lA/l1
I ?A J
?A } (c]

4 uuu, qgejclr, amk



QBQ3.EBV

} ?A
?A
Al A6
2.6
}
2.7
} }
} ?A
}
2.8
}
}
uuu, gqggejclr, amk




QBQ3.EBV

3
3.1
]
3.2
(¢}
QGEJCLR
' QGEJCLR
a' QGEJCLR
€]
]
} QGEJCLR
3.3

1 & / 'y QGEJCLR

}
QGEJCLR

¢} G J QGEJCLR

uuu, ggejclr,

a mk



QBQ3.EBV

4
[Bed . Jsir
} Bcd_sjrN G

uuu, gqggejclr, amk



QBQ3.EBV

5
5.1
QB®. VFB
} N
} N
Srg| grw
}
J
5.2
/
5.3
t
N
54
Ny
8 uuu,

qggejclr,

a mk



BECIE

A 1

o o | o [
m:q;u
o000
o O0==
0=:20|

oo g
Doon
(=l=
i o
aoooo

[ j

ﬁ& e [ o s 7 s e e | s ] s e | e | e e |

e e e ) e e s e
ST ] -]
o | s s | s | e e s | s | s | s s | s
o o | s e | | s | e | | e |
s s | | s s | | | s || | s |
/{0 s (IO O S e S o e
ﬁuﬁnamunuuunu

126. 6

168.1

ofe) ©) (6] (2] (6] (o] () i<

FBV

QBQ3.
6.1

a mk

qgejclr,

uuu,




QBQ3.FBV

6.2

\;: SIGLENT Digital Storage Oscilloscope

Current Harmonics.- PPA2

Val

SrQ

Super Phosphor Oscilloscope

A sncwwurs soossvams w20 prs s0ov

SQ@ 1,. FmgYQ@ e SQ@

10

uuu, qggej cl

r

a mk



QBQ3. FBV

6.3
A ?A
B. SQ@ 0,. FmgSQ@
C. SQ@ 1,. BctgNAk
D. /... K J?L
E. FBKG
F.
G.
H. / KF x
./ KF x
J.

10MHz
ZR  0UT
/2%
)
&

®
G

(¢

SQ@RKA

SQ@

/

06 .

uuu, ggejclr, amk

11



QBQ3.EBV

6.4
6.4.1
/. .02. B.
J
6.4.2 J?L
J?L
Srgjgrw
t
6.4.3 SQ@
SQ@ SQ@ Fmqr
J
sQ@emqr
6.4.4 FBKG
FBKG FBKG
6.4.5
} NN _gqqg-D_gj -
N_qq-D_yj N

/

- 41 FX

06.

(6. .

12

u

u

u,

qggejclr,

a mk



QBQ3.EBV

6.4.6 -
/ KF x / K F x
J_ -
} N J
6.4.7
| Q?E/ . 0/ G
J Q?E/ . 0/ &EQ@ SQ@ Fmqgr
[U_tcdl
6.4.8
uuu, ggejclr, amk
l Q?N@s q
}
}
}
1. @L A }
2 A_j A_j

uuu, ggejclr, amk 13



QBQ3.EBV

3. ?2srQer sny

4, }

5 N }
N

6.4.9

14 uuu, ggejclr, amk



QBQ3.EBV

v

J?L SQ@®ctgac

7.1

Uc "~ J }
GN }
v @ Welcome Page x + — (m] x
< @  AF=2  10.11.13.90/welcome.php Q B #x &

o https://int.siglent.com/

Q Instrument Information @

Home
Instrument Model SDS5108X HD
Manufacturer Siglent Technologies
LAN
Configuration Serial Number SDS5XHD0241030
MAC Address 86-55-C9-45-0F-A3
Bt men TCP/IP Address 10.11.13.90
Control
Software Version 227.1.1.20
Instrument Address String TCPIP::10.11.13.90zINSTR
SCPI
?Siglent Technologies Co.Ltd. 2017

uuu, ggejclr, amk 15



QBQ3.EBV

7.2

FULL

DC1M
1.00A/
-7.44A

0A

~ 20.0dBA/
-7.60dBA

gl

aqt

gl aqt

LG G®Rcj | Qmai cr
}

g3
0.00s  20.0ms/div
2.50Mpts 12.5MSals ¥17T

QANG }

16

uuu, qggej cl

r

a mk



QBQ3.EBV

8

8.1

SIGLENT Trigd  16:25:02
f(C1) = 1.000104kHz  2025/3/7

=
@ 30

IR
215

SHE)

o5 3

=i

20.0mv/

v

B 1ipi{(C1) - Y 34%(C1) 4F35{E(C) SARAEE(CL) 6.B{{E(C1)
LiE 54.4167mV 7229 1.00018755kHz -103.063pV 17.976889mV 40.2333mV

DCS50, [E-3 173
X 20.0mV/. 0.00s 500ps/div_=7)
FULL 0.00V 25.0Mpts 5.00GSa/ IS 7

D. A [+A6 @ B @ X AX 636 D AD6

uuu, ggejclr, amk 17



QBQ3.EBV

8.2

8.3

[Boan]i _w

Ugl bmuq

[Boan]i _w

} N

18

u

u

u,

qggejclr,

a mk



QBQ3.EBV

8.4

@ c1_
[F] 1

-+
0.K
0. K

+ o+
0

DC50[B]

20.0mv/[C]

nmoow>

[ 61} j

uuu, ggejclr,

a mk

19



QBQ3.EBV

+ + }
I K
3. a
I K
3. a
+ + } /I, .. T-bgt
/T / . T-bgty 6bgt 6T
+ + |
}
+ + J
IV /.. kT-bgt /. V
/| T-pgt / .V /Y
/ IV
/.81
100X i 8/
8.5
e A
P N e 1 B.
A 0.00s 500us/div [B)
: C.
C 12.5Mpts 2.50G5als 5
+ + |
}
20 uuu,

qgejclr,

a mk



QBQ3. FBV

3. .

Al | A6

CVR

CVR- 3 3
?7A Jglc

B.| B/ 3

BA
2 A
FDP

JDP

}

3..sqg-bgt

sg-bgt(/4.bgt ; 3kq

nmoow>»

A/ |BACVR CVR- 3

}

uuu, ggejclr, amk

21



QBQ3.EBV

8.6

CoRe

200mVy

flk B

Lo 7

22

uuu, qggej cl

r

a mk



QBQ3.EBV

65.00ns

8.7

t

4 3N

_ve Kg/

Bcd_

431

S ]

r

uuu, ggejclr, amk

23



QBQ3. FBV

A SIGLENT

Curent Homrerics THPA2

Digital Storage Osci

T2 Harm

vabia reb

SIGLENT Tigu
1= 15400885042

B c

Vertical

=1

A s tona v weriso s s

Horizantal

24

uuu, qggej cl

r

a mk



8.8




QBQ3.EBV

SIGLENT  Trig'd 18:28:20
f(C1) = 999.9911kHz ~ 2025/2/15
01 IO 0 O =% R O

[ {
ottt N
|

|

\
| | ! | [
t_‘\_L.uL\Jt_u_‘_Lt_L

DC1M [ B il
1X 1.00V/ 1X 1.00V/ 20.0dBV/| 2.00ps/  1.00V/ 1.00v/ <<>>000s  2.00psidiv B3
FULL 000V FULL  0.00V 15.1dBV|0.00s  0.00V 0.0 0.00V 50.0kpts 2.50GSals AHE

8.9

8.10

26 uuu, ggejclr, amk



QBQ3.FBYV

9

9.1

QB®. VFB

-,?.;._;:,: Fmpgi(mlTrCJ)Jrga_J

Universal Trigger
- A
Ready Trig'd

Vertical Horizontal

Level

2 =)
=] o

Display
Porsist

uuu, ggejclr, amk

27



QBQ3.EBV

9.2

K2

K2

— A
\' mV
:

‘
M Variable

(o]

G

Position

©

[
M Zero

A/+A 6@

A/+A 63
Mddgecr

X mmk

>

{2l off] [ [ (] [ §
{10 5 & [ =

}

B g D AD6 @ Pcd K/+
Tmjr-bgt
}
B g D AD6 @ Pcd K/+
Mddgcr Mddgcy
}
Xmmk }

28

uuu, ggejclr,

a mk



QBQ3. FBV

9.3
Horizontal
i A Rgkc-bagt
B. aosgpca
C. Pmj j Pmjji
D. J

d3. kg-bgt

9.4

uuu, ggejclr, amk 29



QBQ3.EBV

E.
F. Pc _®Rpgel b
95
A.
|
Cursors B
A ' }

Universal

+
™ Select

30 uuu, ggejclr, amk



QBQ3.EBV

9.6

Universal

¥
™ Select

A B C D

A. Qc _paf Qc _pafy
B. }
C. } J
D. J J
9.8
6 }
Auto
e
t N J
}
} N J

uuu, ggejclr, amk 31



QBQ3. FBV

Touch

Clear
Sweeps

Measure

Wave

@®
=

Display
Persist

Ay
E
Dle

&
N_qq-D_g]j

, kKnhzZhal e

32

uuu, ggejclr, amk



QBQ3.EBV

10

10.1

10.2

SIGLENT Trigd  17:33:07
f(C1) = 1.000001kHz 2025/3/8

® I
L) (2]

(€]
} Ny
il C1DC
' =k 0.00V
b EFHE
uuu, ggejclr, amk 33



QBQ3.EBV

10.3

34

uu

u,

qgejclr,

a mk



QBQ3.FBV

11
/ }
/ /}
]
8 8
8 } N g}
N + N J

uuu, ggejclr, amk



QBQ3.EBV

12

12.1

Zoom

X X
c1 @ c2
D B

F1 F2

HE N

REFA REFB

HE B
M1 M2

T

Digital

g nl  Jo M |
c3 ca

D
c5 Cc6 c7 c8

0D @ el o u@ =
F3 F4 F5 F6 F7 F8

x X N ) = x

REFC REFD REFE REFF REFG REFH

0 =0
M3 M4

36

u

u

u,

qggejclr,

a mk



QBQ3.EBV

SHIE

R FRF

DCIM

1x 14 20.0mv/
FULL  0.00V

12.2

EHE (N

AT ©

SR
2%

s

20.0mV/

Vv A

i SEPR

200M

=17 H

20.0mVv/

ARV

uuu, ggej cl

37



QBQ3.EBV

0. . KFX. KFx

I 4/

< Y/

\Y,

38

u

u

u,

ggejclr,

a mk



QBQ3.EBV

} 0. KFx0. . KFx

/ [ . .ing

[ 6} j

uuu, ggejclr, amk 39



QBQ3.EBV

IVI .M ..V ) e I
IV
/.. kT-bgt I .V I T-pgt I .V

/06

40 uuu, ggejclr, amk



QBQ3.EBV

ITN I 2N I 3N

@ D DR c} G |
| DDR

uuu, ggejclr, amk 41



QBQ3.FBV

13
13.1
QNJO./ 4
QNJO. / 4 ! 4 } 1 4
}
}
QNJO. / 4
}
} QNJO. / 4 QGEJCLR )
QNJO. / 4 }
} }
}
} QNJO. / 4 8 |
} QNJ Oy / 4

42 uuu, ggejclr, amk



QBQ3.EBV

13.2 -

i

[oATAT_|
oA ]
oRAEL ]
Esom|

[DAle)_|
[BATAE] |
[oATAS |
[DATALOL|

DATA[14]
DATA[15) D

VS
DCIM
X 50.0mVv/ 1.25GSals
FULL  -115mV 6.25Mpts

)

B/ 3| B8B5| B.

B?R??BBPCQQ

IBgelNr _j

/ 4

SIGLENT Trigd 10:45:30
f(C1) = 999.8073Hz 2025/3/10

B 173
0.00s 500us/div B3
25.0Mpts 5.00GSa/s

CiDC

uuu, ggejclr

a mk

43



QBQ3.EBV

13.3

~ DO ~ D2

v D8 Vv D10 ¥ D11 v D12
=F2E (C
sZ18% B (D7:D0) sEIR - E (D15:D8)

TTL TTL

f3 D BE

0.00 div 4.00 div

wE WE

win (F

0.00000s

44

uuu, ggejclr, amk



QBQ3.EBV

; 6bgt

;. bgt ; 2bgt ;+ bgt
J
J . &
It
[MTREFE
'Iu..,, FTTTSp— L-—»wmﬂmm‘
BAME
#s
BFLBT
R RRIJAKMQ

EiEE E(D7:D0)
TTL

TTL

CMOS
LVCMOS 3.3V

LVCMOS 2.5V

BREN

JTAKMQ UTAKMQ 0, 3T

+ .
Y/ ooy T

uuu, qgejclr,

a mk

45



QBQ3.EBV

HeriEE

Channel

Busl

BriEke c
it

. D2

Bit.10

D10

@gr, . YB/ 3]

Vi

B/ 3

@q/ ©@sq

@gr, vYBw][

@gr ,vYBw][

B.+B/ 3

46

uuu, qggej cl

r

a mk



QBQ3.EBV

14

14.1

A v

G

w% B

1.00ms/

Zoom

Piv=] Zoom...

WR VWP mMj j

- X mmk

X mmk

H

*ErE D
SRE

Bl ®

K.

KFeEuE (E

50.0%

W EZI50%

F

u

u

u,

ggejclr, amk

47



QBQ3.EBV

HObgt

3l/ggt
/

-d

HE L2
200ns  10.0ns/div B3
2.00kpts 20.0GSa/s Al

3l/ggt

48

uuu, ggej

cl

r

a mk



QBQ3.EBV

1411 VW
Al \% AO w
} VW J
14.1.2 Pmj j
j j
} 3.kqg-bgty
Xmmk t
XmmkN
14.2
14.2.1
N }

FEH

A DliEfriEt C CHiINEE D @&kt

pi (B x50 G

EiE

A. - Psl zQr mn
B. e} ?sr mQc¢cr sn

uuu, ggejclr, amk 49



QBQ3.EBV

D. & ¢} & G N_gq-D_gj

E.
F. 8
G c] c]
H. 8
| } N
J. -
K.
+ +
J /I 1 q-bg3EQ_-q

3 3

}
v }

Qgl aggl &v' - v
}qgl &v' - v

}

% Qgl a

50 uuu, ggejclr,

a mk



QBQ3.EBV

+ + } N }
+ + t N }
+ + J t ; a N
}
e} 0, 3e6BQ_I1 g- Bgt 8 ¢
c} (¢} } 3.kg-bgt
}
14.2.2
| ]
(c} Fg Pcaql
+ + J |
}
}
+ +
}
} , 31 q
}
3KQ_-g 1, 8l g 0. . Fx
} 0. .1q 1,21 q

uuu, ggejclr, amk 51



QBQ3.EBV

Fg

+1b @

., 03¢

52

uuu, ggej

cl

r

a mk



QBQ3.EBV

1 b @
o, . ., 3¢
1, . ., . 33(
2, . ., . 06 (
14.2.3
}
+ + |
[sgq-bgt / s q 3EQ- ¢
} : o N
} N
}
* .
}
} N J
+ + |
}
}
}
+ + I
}
}
@
}
}
uuu, ggejclr, amk 53



QBQ3.EBV

14.2.4 Qcoscl ac
Qcoscl ac [ 5% . ..
}
}
Qcoscl ac !, 3q 4 3 - |
}
t Fggr mpW J
Qcoscl ac
}
}
}
Sequence N-1 Sequence N Sequence N+1

'~ ~. | | - -
'~ '~ . : .~ R

Stored Waveform

Al 2. kg [/ 3.1q 5.1q¢q
O..1lg .,0TFTnn ;rsn

Al B A3a /.. kT-bagt )

[/ . Knng
54 uuu,

qggejclr,

a mk



QBQ3.EBV

SIGLENT  Trig'd  16:02:30

f(C1) = 24.99985Hz 2025/5/25 -

(IR

=il =2 2. FRkFE 3.10-9 FHafiElC1)  4.90-10% FREETE)(CL)
ET-nj (] £ 202. 152.7ns 72.54ns

DC50 BTE %3
100mv/ 0.00s  20.0ms/div B3
100Mpts 500MSals A

IQgl ej ¢ N / . .1 g-bgt
2101/ /5 *
2.kq(2101/ )

SIGLENT Trigd  19:11:52
f(C1) = 24.99982Hz 2025/5/13

@ 30

300 mv
200 mvV

100 mvV

-100 mv

Seg Acquired 687

-200 mvV

Seg Acquired : 687
-300 mV

-400 mV -400 ns -300 ns -200 ns -100 ns ons 100 ns 200 ns 300 ns 400 ns

ok

pili-erf 2.IERKTE(CL) 34&{E(CL) 5.10-90%_LFHH{E)(C1) 6.90-10% FReHHE)(CI

LEiE

DCS50. [E-3 173
1X 100mV/ 0.00s 100ns/div 1E%
FULL  0.00V 5.00kpts 5.00GSals AR

uuu, ggejclr, amk 55



QBQ3.EBV

Qcoscl ac

M=
LarE

1X
FULL

Qcoscl ac

14.3

History List H

his.

DC50
100mv/
0.00V|

LiR{E(C1)
197.500mV

Fggr mpw

delta t

00: 00:

00:

00:

00:

00:

00:

00: 00:

00. 040000

: 00. 040001

: 00. 040000

: 00. 040000

: 00. 040001

: 00. 040000

00. 040000

3EQ

ikaisi

| FFig A
&R

it E
g

--q

SIGLENT

16:05:09

f(C1) = 24.99985Hz  2025/5/25

@0 d

FiefiElcy)  4.90- affEl(CL)
71.55ns
S
0.00s
5.00k]

2101/

gt
100ns/div {F1E
pts 5.00GSals AH

sizatiEs (D

5212263

o) F
1.00ps 1SR SR TR I

G | 4

FFratlE REERE

56

uuu, qggej cl

r

a mk



QBQ3.EBV

E.

F.

G G G

H.

l.

[ 5% .}
} }
} }
JQcoscl ac }
}
} 30N 30

i

T

LprfE
DC50
1X 100mV/
FULL  0.00V.

SIGLENT 09:26:12
f(C1) = 24.99985Hz  2025/5/27

@50

HEm
1.00ps

LE WA
0.00s 100ns/div #F1E
5.00kpts 5.00GSals A

Qcosclac 30

uuu, ggejclr, amk

57



QBQ3.EBV

30 s f

History List History List

his. acq.time his. deltat

58 19: 25: 40. 957317 58 00: 00: 00. 040000
57 19: 25: 40. 917317 57 00: 00: 00. 040000
56 19: 25: 40. 877317 56 00: 00: 00. 040000
55 19: 25: 40. 837317 55 00: 00: 00. 040001
54 19: 25: 40. 797316 54 00: 00: 00. 040000
53 19: 25: 40. 757316 53 00: 00: 00. 040000

52 19: 25: 40. 717316 52 00: 00: 00. 040001

uuu, ggejclr, amk



QBQ3.EBV

15 Zoom

Xmmk } Xmmk

SIGLENT  Trig'd 09:35:57
f(C1) = 999.9937kH

pcim [ S| 718 | cil AL s
1x 1.00V/ 50.0ns/ 200mV/ 50.0ns/  200mV

0.00s 2.00ps/div B3
FULL 0.00V 981ns  155V|-460ns  -1.60V 100kpts  5.00GSals i

}
Nmggr g ml Nmggr g ml
J Xmmk
}
Xmmk
Nmggr g ml Nmggr g ml |
X mmk X/ X668 X/ @ X6 @ Xmmk

MWM“(&\* wu\ww 1[)1 Wﬁ'“‘v I ———_—" me '.““ Mw T T S———

X mmk

uuu, ggejclr, amk 59



QBQ3.

FBV

] W m” !]' l M‘ ! i g

Ll Mﬁ\.” l i

| 11|"‘j: Mokl i
*"‘"‘*“‘."f“ru“&“""“",,rf',"M\"“WWWW

e M'M‘ W'

m

H‘

H \!

M T,

60

u

u

u,

qggejclr,

a mk



QBQ3.EBV

16
16.1
}
} }
}
}
DGDM
}
/— ML HEH
A 65 h 3% el S ah g
p.
Ty
F A =%
?pk+
Pc_ bw
Rpgethb

uuu, ggejclr, amk



QBQ3.EBV

16.2

B eawe E

D

bo 3EH

62

u

uu,

qggejclr,

a mk



QBQ3.EBV

RS

w7 (D

0.00v

AR

¥

tJctcj N

uuu, ggej cl

r

a mk

63



QBQ3.EBV

?A Jglec

16.3
J
J
16.4
J
?srm
B A
}
Lmpk _j

64

uuu, ggejclr, amk



QBQ3.EBV

Qglejc

Dmpac

16.5

16.5.1

Tgbcm+

5061 .6. 010 .6.

N?dL R QBA

Ugl bmu +

Gl rcpt+j

uuu, ggejclr,

a mk

65



QBQ3.EBV

- Bpmn mstr+ J
}
Psl r++
}
N_rr cipH }
}
Qcpgti t I N
Os _j gdtgtc b |
Lrf Chbhie€ L
Bcj _w+t ? @ ]
Qcrsn-Fy b J
16.5.2
8 G |
}
L LY
}
+ +
+ +
66 uu

u,

ggejclr,

a mk



QBQ3. FBV
+ +
Fmj b rdtd N
16.5.3
(¢} (€]
(€]
}
+ +
+ +
(€]
uuu, ggejclr, amk 67



QBQ3.

FBV

e i

61.0mV 7 63.0mV

2.00ns

REFS I

J IFN

C1 DC
H 79.5mV

T EE

Y & o+ +
/.4

+ Y+ + +

b4Y# N
3. .1 g3.

b+ o+ N

gt

-

}
IN ]
i
L-79.5mV
R
3. .19
3..1q
}
}
J

68

uuu, ggejclr, amk



QBQ3.EBV

/.4 3. .4lrg 3. .14d.9
}
Fmj b redid N t N
16.5.4
}
] ¢} }
EfREE
-~
—————————————————————————————— Rk B
- -
kR
D ++ t DN J /
r D [ . I g J J
= 100ns —| b=—100ns ~| _Trigger
| | [
d ++ t+aN J /
r d /.. 1q J J
b 100nz —=f b 100ns —] - Trigger
| |
o R R
1. qi .. q/ .. 1lmgl. . 1q
}

uuu, ggejclr, amk



QBQ3.EBV

- 100ns —=| |f—— 3F00nz —= fe— 200ns _.4f__Trigger

| [ |
+ Y+ + + M+ F+ N J
1. qi /. .drg /.. 1 d..I1q |
}
¢ t
Fmj b rwdid N t N
16.5.5
}
} LRQA _rgml _j Rcjctgqgn
Amkkgrrcec 6N?J FBRT
} 8 J } N
}
}
RT
LRQA
N?J

FBRT 50. N- 3.

FBRT 50. N- 4.

FBRMT. 6. N- 3.

FBRT / .6. N- 4.

FBRT /.6.9g- 3.

FBRT /.6.q9-4.

70 uuu, ggejclr, amk



QBQ3.EBV

03 BXL. GF3x. @F4x.

1.. | 0...

/3 08 268 6

| 8/0 8/2 8/6 8/

- I8/ /
- O8/ /8 08 18 26 36 48 58 6
- 28/ /6 06 168 26 36 46 56 6
- ®8/ /8 08 18 26 36 48 568 6
1 | O
t N t N |
yt N 6
6. . !/ 81 / 6. . /
6. . 08/ /| -0-2- 2. . ] -1 ]10-171]2
6. . 28/ / -0-2- 0. . /I -1]10-17]2
6. . 68/ / -0-2- /.. /] -1 1 0-1711]2
}
b Nt N yot
} N
}
50. ne®0.ne/4..6. /3 6. n-4. } N
}
LR@®MN?d/ . 6. ¢g+36.4g- 4. } N

}

uuu, ggejclr, amk



QBQ3.EBV

/ 0
L RQA /I 041 /I 040
N?J I 1171 /110
FBRT 508 :N0O.3N-4. |/ 53.
FBRT /. @®&/N63.N-4.,/ [/ /03
FBRT / .&®&/ g63g-4.|/ 341 /I 340
. L RQA
} N
/- 0y
}
L RQA 00 J
I J
0, }
1, Al J
2, } LRQAN
3, b N b N b1 N

b N t 0PN

72

u

u

u,

qggejclr,

a mk



QBQ3.EBV

SIGLENT Trigd  18:49:57 o
= 2025/3/117

©@ I3

DCIM E 3 iR
X 500mV/. -50.0ps  50.0ps/div B3h
FULL  0.00V 2.50Mpts 5.00GSals {4
LRQA
} N
03 BX. aFR3x FA. F x 1.. 0.
} f N }
1. J
2 } N
3 Al J
4 } N
5 } N
68y [} [} J
6.
a) } N
b) N i N 6
/ 6 / /
}

uuu, ggejclr, amk 73



QBQ3.EBV

16.5.6
J
} N } N J J
(€] (€] -
e J
5 G J'
J
5 J'
} N
} N } - N
} N
} N I &¢'IN N J
¢
¢ } }
I AN } BN J

74 uuu, ggejclr, amk



QBQ3.EBV

EFS1PE

J 0. . kT
¢0. . kT 2. . KT
¢ t
Fmj b rudid N t N
16.5.7
}
WEE
- F——

F——> N < |

t $

Rk il

uuu, ggejclr, amk 75



QBQ3.FBV

G i Fmj b rdid N
} N
16.5.8
}
RR J
| | S
b b
Re % R
RR J
b
—H —
F 3
e R
8 8 G J
G } Fmj bkad d
} N t N )
J RR
}

76 uuu, ggejclr,

a mk



QBQ3. EBYV

16.5.9
TT fin) 2 0 e o
High Level --—f—-t--g-t--oooof oo oo oo oo
Low Level ———F——rF=—F=---F~""" "7
7 ] A e Bkl
) }
) }
s t
Fmj b rwdid N N
16.5.10
}
} Bml £r MipcImulst Fgefy
} Bml tr M _pc }
}

uuu, ggejclr, amk "



QBQ3.EBV

A_

}

Channell High

Channel2 Low

} Bml tr

SC (¢}

* * AND Waveform
Trigger Trigger
Position 1 Position 2
% OR Waveform
Trigger Trigger
Position 1 Position 2
% NAND Waveform
Trigger Trigger
Position 1 Position 2
™ NOR Waveform
Trigger Trigger
Position 1 Position 2
(¢} (¢} (¢}
}
p & t JmuM t FgeN Jctcj T_j
}

78

uuu, qggej cl

r

a mk



QBQ3.EBV

}
}
}
} Fmj b rd dj
16.5.11
}
}
i Nat Nat N ¢ N } N
J } N
}
IEEER
A2 ok U
A
fih R i B (HEEIE ";i'JI,-"_L_',r'i: = i HF
} N J
} N J

uuu, ggejclr, amk 79



QBQ3.EBV

GRS R/
T ik KR
A
i A . AR S0 = LT
ity = EIHE
(€]
}
16.5.12 L
L }
1
|l€<—  =iEatia ——>| *
LY, VA ‘
8 ] J
}
L ] t
Fmj b ridid N+ N
16.5.13
? @ ) ?
Ny ?

80 uuu, ggejclr, amk



QBQ3.FBV

A=
hiB=1
I\
{SEA
A%
{5%B |
-
AT
@ @ ] }
16.5.14 -
J
) )
| | |
| [ |
= X 1 X
| | |
l | L
Bt b 1 / [
(E#H | |
iB) | | |
| | |
41010 {R#56118)
c] (¢] J
16.5.15
} N !

uuu, ggejclr, amk 81



QBQ3.EBV

16.6
Al p6 CVRCVR- 2A Jgl B.| B/ 3
u u u u
y o o o
u a a u
y o o o
y o o o
u o a u
u 8 8 u
y o o o
u a a u
u a 8 u
u o a u
L u o o u
u 8 a u
] y a o y
16.7 Fmj bmdd

Fmj bmdd ~w Rgkec

82 uuu, ggejclr, amk



QBQ3.EBV

r 0. rj
Holdoff Oscilloscope triggers here
| . . "
' EDﬁns SDﬁns
Fmj bmdd ~w Cteclr
}
} 1
}
Holdoff Oscilloscope triggers here
Hgliglp pEpiy
}
Holdoff . .
Oscilloscope triggers here
Acq Start petrigg
. ~
Last Trig Oscilloscope triggers here
?7ao0 Qr+pr
}
J_gr Rpgtet Rgkec }
uuu, ggejclr, amk 83



QBQ3. FBV

16.8
Al A6 CVR CVR- 3 |
BA )
? A * )
)
FDP )
JDP )
)
16.9

84 uuu, ggejclr, amk



QBQ3

. EBV

16.10

@O

uuu,

qgejclr,

a mk

85


























































































































































































































































































































































































































































































































































































































































































