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Bl1E HE

1.1 HmOBE

MU195020A, MU195040A, X0 MU195050A (VL F, MP1900A €Y =—
JVEREONET) 1E, MP1900A 2724 VT 47 F T4 -R IZHE ATRE/R 7T
TAEY2—/LTF, MP1900A £ =— LITENEE R &I T PRBS /3
Z—2, DATA /"% —>, Zero-Substitution /X% —, BIL O Mixed /¥ —2 D
Bl G — DT —RIEIZKHELE T, MU195020A, MU195050A A5
O, ST FNAT )T AR — R AR, TAT LTI
=R AR, IRIANARZEHIIL e T — 2 AR IR L ET,

MP1900A E¥a—/WISEXER0A4 T v a MR ATHETHY, KT 120
WEHE, TAVZVIBENEY 2—L, BLOT A AOHSE L E 1
WL CWET,

MP1900A £V 2— /L OFFRIZ TRRDOEBY T,

MU195020A 44K

- PRBS /X%—', DATA /~X%—, Zero-Substitution /¥ —>, Mixed 7~
H—>, PAM4 /3% —>, Sequence /¥ —2 DI N A HE
MU195020A-x20 (ZEDET 2—/LND 2 F ¥ /L[] TOEEEBED AT RE
(Channel Combination),
ZOBEREIZEY, Multiplexer MUX) 2 HL7-2 8 G S 23 A& e
MP1900A (228 SN TV DD MU195020A % L TF v > /L TD
HEEHEEN A EE (Channel Combination)
ZOMEREIZEY, Multi Channel ZMBEET 57 7V — a st LIz R
T — AR A AT RE
10TAP Emphasis 2 L7227 F A2 77 0T 4 3F i 23 7] 88
(MU195020A-x11/x21)
10TAP Emphasis Zf# FL7- ] 28 ISI #AaE% F2 51 Al BE
(MU195020A-x40/x41)

MU195040A D% E

- PRBS /~%—', DATA /~X%—, Zero-Substitution /¥ —>, Mixed 7~
X —, PAM4 /3% —>/, HSSB Data /3% —> O E 23 v fg
REBEOZ—W T T7<T V34— (256 Mbits)
MU195040A-x20 DBNNZEY 32 Gbit/ls 7 —Z A& K 2ch b, 64
Gbit/s > U7 /VIEIE OFEAT A AT HE
RFEET 25 mVp-p DATNEEZFF G, 15 5 5N i
MU195040A-x22 OENNZEY, 7ay sV \UEXray s 7o R —20%
VALK
MU195040A-x11/x21 @B LY, CTLE (Continues Time Linear
Equalizer) %L T Loss & & DR A FTHE

MU195050A D&

© ANT X, BERE—R AR, T4T 7LV — R AR EEINIL T
Hi 71 AT e
MU195050A-x01 O3EANZEY 10 MHz 75 10 GHz O #IR AR~ 72U A+
JA R ZHINA] fE




1.2 BHEOBER

1.2 HEZRDERK

1.21 ZBEREK
MP1900A E¥=a—/LOMEHEREREZ#1.2.1-1, #£1.2.1-2, BLUF#1.2.1-3ITR
LET,
#1.2.1-1 MU195020A 124,
IEH ma-5i8 RES HE kS
AR MU195020A | 21G/32G bit/s SI PPG 1
SR J1632A (] iy s i 5 Clock Output,

Aux Output x 2,
Gating Output x 2

J1341A F—7 2 Ext Clock Input,
AUX Input

J1359A Rl % 7% (K-P, K-J, SMA H.#) 1 Clock Output

J1717A Rl 7% 7% (SMA-P, SMA-J) 6 Ext Clock Input,
Aux Output x 2,
Gating Output X 2,
AUX Input

MU195020A-x10 FE4EHE

J1632A R 2 Data Output X 2

J1359A 7274 (K-P, K-J, SMA A1) 2 Data Output x 2

MU195020A-x20 FE3E

J1632A [ B s 2 4 Data Output x 4

J1359A Rl 7 %7 % (K-P, K-J, SMA H. ) 4 Data Output x 4

i
=



Bl1E HE
#£1.2.1-2 MU195040A 1=K
BB ma-i8s e HE e
ENEN MU195040A | 21G/32G bit/s SI ED 1
WAHL | J1632A [ 2 Aux Output X 2,
J1341A =" 2 Ext Clock Input
J1717A [R#H7 % 7% (SMA-P, SMA-J) 4 Ext Clock Input,
Aux Output X 2,
AUX Input
MU195040A-x10 FE4EHF
J1341A F— 2 Data Input X 2,
AUX Input
J1359A [Rdh 7% 7% (K-P, K-J, SMA H.#) 2 Data Input x 2
(H R R AR SV RN
41KC-6 FEE [E E W =% 6 dB 2 Data Input x 2
(H R R AR AT FF1F)
MU195040A-x20 3 F
J1341A =7 4 Data Input X 4,
AUX Input
J1359A 7% 7% (K-P, K-J, SMA H.#) 4 Data Input x 4
(H R R AR SV TN AT
41KC-6 Ko [ E R w6 dB 4 Data Input x 4

(HIF IR AR AT A1)




1.2 BHEOBER

%1.2.1-3 MU195050A 1Z#4& K

EH f4&- i85 e HE e
ENEN MU195050A | Noise Generator 1
WAHL | J1632A [ 4 Data Output x 4*1
J1359A Rl 7 %> % (K-P, K-J, SMA H.#4) 4 Data Output x 4*2
J1717A [Rl#h 74 ~"% (SMA-P, SMA-J) 2 External Input™2
J1341A =T 6 Data Input x 4*1
External Input x 2*1
J1746A AF a—<wyF XTIV hr—7 | 1A | Data Inputl x 2*3
(K =x27%, Data Inputl)
J1747A AF 2=y F X7 EIWIyMr—7 0| 1A | Data Input2 x 2%4
(K =:7%#, Data Input2)
J1792A AF a—<wyF XTIV hr—7 /| 1A | Data Inputl x 2%5

(V-K =2%27%, Data Inputl)

* 10 ARSI ISR 5 T ET,

% 2: MU195020A O 17X R 922 L2 HESEL 97,

*3: MU195020A @ Data Outputl & MU195050A @ Data Inputl AT
BT AT OO Iy M —T L

*4: MU195020A @ Data Output2 & MU195050A @ Data Input2 % 5 C
BG4 5720 DBy M —T L

*5: MU196020A PAM4 PPG @ Data Output & MU195050A @ Data
Inputl M CHHt T 5720 DIV v Mr—T L




Bl1E HE

122 #AFav
MP1900A EV=—/LOAF v ar%#1.2.2-1, £1.2.2-2, BLUHK1.2.2-31T75
LET, INBIEF~THIZED T,

it
AT a LI ONT
MU195020A-x x x

WWHEA R THEETT,
MP1900A TSN TWAIETT,

YHAEHE ST,

MP1900A TEEFSALTWRVWMETT,

0: HIfIFIZEO A

10 BfHFA T var T, A aroRvAHTIC
%, Y~ DOBERV R KETT,

2 BFIA T var T, AT v ar OROAHTIC
L, =R A= ~DF [ ERONMLETT,

3 B4 T v ar o, a—RA T a2

DT HZERTEET,
#*1.2.2-1 MU195020A 73>
jiZ2 e e

MU195020A-y01 32Gbit/s Extension 1
MU195020A-x10 1ch Data Output *2 *3
MU195020A-x20 2ch Data Output *2 ¥3
MU195020A-y11 1ch 10Tap Emphasis *1¥e
MU195020A-y21 2ch 10Tap Emphasis *1#s
MU195020A-y30 1ch Data Delay *1¥g
MU195020A-y31 2ch Data Delay *1 %5
MU195020A-w40 1ch Variable ISI *40 %6 *9 *10
MU195020A-w41 2ch Variable ISI *5 k7 %9 *10
MU195020A-z50 Sequence Editor Function *8 *11
MU195020A-z51 Sequence Editor Function PCle5 Extension | *8 *12 *13

*1: BWADyIX0, 1, Fid 22£LET,
*2: BAD x 1T 0 X1 2R LET,
*3: EHH0 1 OEBINLET,

*4: MU195020A-x10 234 FE T,

*5: MU195020A-x20 34 E T,

*6: MU195020A-y11 23 LEET9,

*7: MU195020A-y21 2343 T,

*8: JBAD z 130 FIL 3 2R LET,
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1.2 BHEOBER

*9: JEAD wiL0, 1, 2, FIE 3 ZRKLET,

%10: MU195020A-340 , MU195020A-341 (% MX190000A /N — 2=
5.00.90 LAFECEMEL £,

*11: MX190000A /S—2=2 5.00.90 LIS TEMEL £,
% 12: MX190000A /S— =2 7.02.00 LA CTENMEL £,

*13: MU195020A-y01 3L 0 MU195020A-250 2343 T,

#1.2.2-2 MU195040A A 73>

4 E e
MU195040A-y01 32Gbit/s Extension *1
MU195040A-x10 1ch ED *2 %3
MU195040A-x20 2ch ED *2 3
MU195040A-y11 1ch CTLE *1 %4
MU195040A-y21 9¢h CTLE 1 %5
MU195040A-y22 Clock Recovery 1

*1: BAD yI130, 1, Tk 22K LET,

%20 BAD x 1T 0 F2T 1 2RLET,

*3: EHon 1 DEBIRLET,

*k4: MU195040A-x10 22T,

*5: MU195040A-x20 N BT,
#1.2.2-3 MU195050A > 3>

iz 4 & e
MU195050A-x01 White Noise *

k: BAOxIZ0FIT1IERLET,
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Bl1E HE

1.2.3 FBE &
MP1900A €V =2 — VOIS EE 1.2.3-1 1IRLET, ZhbIEd < THI5ED
SR
£1.2.3-1 SALSS
fa-iis e -
J1449A AV A hF v (K ax74) Al —7
(K =#274) 0.8 m x 2
[FdH—~7"/L 0.8 m x 2
Al —>7711.0m x 1
J1625A [Ffl7r—>/v 1 m SMA =74
J1342A [Af/r—>"/1 0.8 m APC3.5 mm T R7%
J1439A g —> v (0.8 m, K 23x7%) K=axs4
J1632A () S & i e
J1359A g7 475 (K-P, K-J, SMA A.)
41KC-3 Fa 8 E 4y 3 dB
41KC-6 R [E E = Ay 6 dB
41KC-10 R B E =4y 10 dB
41KC-20 R B E = Ay 20 dB
K240C BT —F (L
J1624A [F#h7r—7/v 0.8 m (SMA =27 %) SMA =7 %
J1550A [FH§AY 2 —~>F 7 —7 /L (0.8 m, APC3.5 =2%27%) | APC3.5 mm 217 %, 2 Ktvh1#l
J1551A [FH AT 22—~ F 7 —7 L (0.8 m, K 2%7%) K224, 2 Ktvh 141
W3915AW | MU195020/40/50A Hudk B & -, Fn3C
Z0306A YARART >~
MZ1834A | 4PAM =12 /3—%
MZ1838A | 8PAM =12 /3—%
J1678A ESD a7/ ar 74 74K K=axsz
J1728A FElELSEREr—7 /v (0.4 m, Kax7%)
J1741A [FHE SRR Er—7 /L (0.8 m, K2 R7%)
J1742A FEhESERES—7 /0 (0.84 m, K aI37%)
J1735A AL R
J1758A ISI Board




1.2 BHEOBER

£1.2.3-1 GRS (s

fa-iEs 4 e
GO0375A 32Gbaud Power PAM4 Converter
G0376A 32Gbaud PAM4 Decoder with CTLE
GO0374A 64Gbaud PAM4 DAC
GO0361A 64Gbaud 2-bit DAC with MUX
J1748A Power Splitter (1.5G-18GHz)
Z1964A IV TF (GANT T 0)




Bl1E HE

1.3 MR

1.3.1 MU195020AR#%&

®1.3.1-1 BEEVFL—F

IEH ki
#iFE Yy b —h 2.4~21.0 Gbit/s*1
2.4~32.1 Gbit/s*2
W E i BEE v R — O E R I #EE T Y 2 — /%2, [$£1.3.1-13 Z7ry7H i

FORFEVET,

MU181000A/B &4
A L A

F7tvh

MU181000A/B 23 [RIL =y MIIEH S TWDIGE TR E Al 6E
2.400 000~21.000 000 Gbit/s, 0.000 002 Gbit/s step ™1
2.400 000~25.000 000 Gbit/s, 0.000 002 Gbit/s step™2
25.000 004~32.100 000 Gbit/s, 0.000 004 Gbit/s step *2
—1000~+1000 ppm, 1 ppm step™3

MU181500B & &4

F7tvh

MU181000A/B, MU181500B 73U =y MIZEESILTWDHEL A TR E 7]

FJI:

2.400 000~3.125 000 Gbit/s, 0.000 002 Gbit/s step
3.200 002~6.250 000 Gbit/s, 0.000 002 Gbit/s step
6.400 002~12.500 000 Gbit/s, 0.000 002 Gbit/s step
12.800 002~21.000 000 Gbit/s, 0.000 002 Gbit/s step™!
12.800 002~25.000 000 Gbit/s, 0.000 002 Gbit/s step *2
25.600 004~32.100 000 Gbit/s, 0.000 004 Gbit/s step *2
—1000~+1000 ppm, 1 ppm step ™4

*1:
*2:

*3:

*4:

F7ar x01 L
F 7 ar x01 BV
MU195020A & [F]— D EE (AL O R F %)

YR —REEIZLY, 7By O EREAN LRV ET, L FOE v h—
Re%E T, s%E#LH23-1000~0 ppm (2720 F T,

T —h: 12.500000 Gbit/s, 25.000000 Gbit/s

IN—TL—R: 25.000000 Gbit/s
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1.3 H#
£1.3.1-1 BEEVL—b (fEF)
IEH g
ANt A=ST74
Mhray s —ra7 v
U—IREE LIz EX
EEEYEL—FD AB$EHoa90 EvkL—k&

% 7€ #0 iK% o0y RIRB OB
2.4~16.0 Gbit/s 2.4~16.0 GHz 1/1 7wy 7 CEIfE
16.0~20.0 Gbit/s*1 | 8.0~10.0 GHz 1/2 7vay s CEE
20.0~21.0 Gbhit/s*! | 10.0~10.5 GHz 1/2 7vay s CEE
16.0~20.0 Gbit/s*2 | 8.0~10.0 GHz 1/2 7ay 7 CEfE
20.0~32.1 Gbit/s*2 | 10.0~16.05 GHz 1/2 7ay 7 CEE
25.0~32.1 Ghit/s*2 | 6.25~8.025 GHz 1/4 77y 7 CEfE

Hri7ay v —h e n—7
U—IREE LIz EE
EEEYEL—FD ABTEHoa90 EvklL—k&

% 7€ # iK% o0y REIRB OB
2.4~21.0 Gbhit/s*!1 | 1.2~10.5 GHz 1/2 7vay s CEE
2.4~32.1 Gbit/s*2 | 1.2~16.05 GHz 1/2 7wy 7 CEE
25.0~32.1 Ghit/s*2 | 6.25~8.025 GHz 1/4 a7 CEfE

ZANE 7 = SN/ N )
MU181500B
A BEE YL —bD ANTBoO9Y EvkL—k&
LR EE L b E % 7€ #0 iK% o0y RIRB OB
2.4~15.0 Gbit/s 2.4~15.0 GHz 1/1 7ay 7 CEfE
15.0~20.0 Gbit/s*1 | 7.5~10.0 GHz 1/2 7vay s CEE
20.0~21.0 Gbhit/s*! | 10.0~10.5 GHz 1/2 7vay s CEE
15.0~20.0 Gbit/s*2 | 7.5~10.0 GHz 1/2 7ay 7 CEfE
20.0~30.0 Gbit/s*2 | 10.0~15.0 GHz 1/2 7ay 7 CEfE
25.0~32.1 Ghit/s*2 | 6.25~8.025 GHz 1/4 77y 7 CEE
Hriomay v —ren—7 EEEYEL—FD ANT 50897 EvkL—k&
L—RRELLIZEE 5% E #i B B o0y BIRBOE R
2.4~21.0 Gbit/s™1 | 1.2~10.5 GHz 1/2 7wy 7 CEE
2.4~32.1Gbit/s*2 1.2~16.05 GHz 1/2 7wy 7 CEME
25.0~32.1 Ghit/s*2 | 6.25~8.025 GHz 1/4 a7 CEfE
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#*=1.3.1-2

Dy RERTE EE

15H

Mg

SJ1 Clock Output Rate

SJ1 Clock Output Rate
Full Rate 3% & Ff

MU181000A/B + MU181500B gk
SJ2 &% Built-in SJ2 1Lz 5, Jitter Amplitude 3% EELFH 471272
nET,

30 < Bit rate < 32.1 Gbit/s, 15 < Bit rate < 17 Gbit/s

Modulation Frequency [Hz]

EHRBRE (Hz) Tvaikia (Ulp-p)
10~100k 0~2000
100.1k~1M 0~200
1.001M~10M 0~16
10.01M~250M 0~1

10000
&
S 1000
2
% 100
2
E— 10
<
@ 1
E
01
10 100 1k 10k 1004k 1 1004 1004 10008
Modulation Frequency [Hz]
EHRBRE (Hz) Jvaikia (Ulp-p)
10~100k 0~2000
100.1k~1M 0~200
1.001M~10M 0~16
10.01M~150M 0~1
17 < Bit rate < 30 Gbit/s
10000
B
S 1000
2
2 w0
2
E‘ 10
<
& 1
E
01
10 100 1k 10k 1004k 1 1004 1004 10008
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1.3 H#

£1.3.1-2 DyRRTESH (i)

= R
SJ1 Clock Output Rate | 8.5 < Bit rate < 15 Gbit/s
Full Rate % EFRF (F)
10000
=
o 1000
2
L w0
2
E‘ 10
<
01
10 100 1k 10k 1004k 1 1004 1004 10008
Modulation Frequency [Hz]
ZHRBERE (Hz) DvaiRiE (Ulp-p)
10~100k 0~1000
100.1k~1M 0~100
1.001M~10M 0~8
10.01M~250M 0~0.5
4 < Bit rate < 8.5 Gbit/s
10000
=
2 1000
2
2 o
2
E‘ 10
<
by 1
E
- 01
10 100 1k 10k 1004k 1 1004 1004 10008

Modulation Frequency [Hz]

LEREKE (H2)

Dvaikig (Ulp-p)

10~100k 0~1000
100.1k~1M 0~100
1.001M~10M 0~8
10.01M~150M 0~0.5
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#1.3.1-2 v

REHE ()

I5H

Mg

SJ1 Clock Output Rate
Full Rate #% €W (i)

2.4 < Bit rate < 4 Gbit/s

10000

1000

100

10

Jitter Amplitude [Ulp-p]

0.1

Tk 10k 100k

M

10M

Modulation Frequency [Hz]

EHRBRE (Hz) Tvaikia (Ulp-p)
10~100k 0~500
100.1k~1M 0~50
1.001M~10M 0~8
10.01M~100M 0~0.5

100mM

1000
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1.3 H#

£1.3.1-2 DyARTESH (i)

I5H

Mg

SJ1 Clock Output Rate
Half Rate #%ERf

30 < Bit rate < 32.1 Gbit/s, 8 < Bit rate < 17 Gbit/s

10000
2
2 1000
2
% 100
2
E‘ 10
<
E 1
- 0.1
10 100 1k 10k 100k ™M 10M 100M 1000M
Modulation Frequency [Hz]
ZHRERE (Hz) DvaiRiE (Ulp-p)
10~100k 0~2000
100.1k~1M 0~200
1.001M~10M 0~16
10.01M~150M 0~1

17 < Bit rate < 30 Gbit/s

10000
B
g— 1000
2
% 100
2
g— 10
<
& 1
E
0.1
10 100 1k 10k 100k M 10M 1000 1000M
Modulation Frequency [Hz]
EHRBRE (Hz) Twvaikia (Ulp-p)
10~100k 0~2000
100.1k~1M 0~200
1.001M~10M 0~16
10.01M~250M 0~1
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Bl1E #HE
#£1.3.1-2 DyRREHE ()
15H B
SJ1 Clock Output Rate | 2.4 < Bit rate < 8 Gbit/s
Half Rate iX &l (Frx) 10000
=
6_ 1000
2
% 100
2
E’ 10
<
g
01
10 100 1k 10k 100k M 10M 1000 1000M
Modulation Frequency [Hz]
FHREKREY (Hz) 2yBiRiE (Ulp-p)
10~100k 0~2000
100.1k~1M 0~200
1.001M~10M 0~16
10.01M~100M 0~1
Bit rate 2.4 Gbit/s
10000
2
& 1000
2
L 100
2
5
<
g
0.1
10 100 1k 10k 100k ™ 10M 100M 1000M

Modulation Frequency [Hz]

EHRBRE (Hz) Jvaikia (Ulp-p)
10~100k 0~2000
100.1k~1M 0~200
1.001M~10M 0~16
10.01M~50M 0~1
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1.3 H#

£1.3.1-2 DyRRTESH (i)

IEH pLicy

SJ2 Clock Output Rate

SJ2 via MU181000A Clock | 15.000 001 < Bit rate < 32.1 Gbit/s
Output Rate Full Rate &%
TEBE*1

100

10

0.1

Jitter Amplitude [Ulp-p]

0.01
10 100 Tk 10k 100k M 10M 100mM 1000

Modulation Frequency [Hz]

EHRKH (Hz) TvaiRiE (Ulp-p)
10~1M 0~50
1.001M~10M 0~10
10.01M~250M 0~0.4

6.400 001 < Bit rate < 15 Gbit/s

100

10

0.1

Jitter Amplitude [Ulp-p]

0.01
10 100 Tk 10k 100k M 10M 100mM 1000

Modulation Frequency [Hz]

LIARIKEE (Hz) TvaiRiE (Ulp-p)
10~1M 0~40
1.001M~10M 0~6
10.01M~250M 0~0.4

%k 1: Built-in SJ2 &3t CT% & FIRE
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#*=1.3.1-2

DyARERE (i)

I5H

Mg

SJ2 via MU181000A Clock
Output Rate Full Rate &%
TERE*1 (fE%)

3.200 001 < Bit rate < 6.25 Gbit/s

100

10

0.1

Jitter Amplitude [Ulp-p]

0.01
10 100 Tk

10k 10M 100mM

Modulation Frequency [Hz]

100k M

1000

EHRBRE (Hz) Tvaikia (Ulp-p)
10~1M 0~20
1.001M~10M 0~3
10.01M~150M 0~0.2
2.4 < Bit rate < 3.125 Gbit/s
100
2
g- 10
=2
@
°
2 1
=
£
<<
E 01
E
001
10 100 1« 10k 100k ™ oM 100M

Modulation Frequency [Hz]

EHRBRE (Hz) Jvaikia (Ulp-p)
10~1M 0~10
1.001M~10M 0~1.5
10.01M~150M 0~0.1

1000k
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1.3 H#

£1.3.1-2 DyRRTESH (i)

IEH pLicy

SJ2 via MU181000A Clock | 12.800001 < Bit rate < 32.1 Gbit/s
Output Rate Half Rate &%

100

R

=

z

=)

— 10

@

e}

2

a

£

@

E
0.1

10 100 1k 10k 100k M 10M 1000 1000M
Modulation Frequency [Hz]
EHRBRE (Hz) Jvaikia (Ulp-p)
10~1M 0~50

1.001M~10M 0~10
10.01M~250M 0~0.548

6.400001 < Bit rate < 12.5 Gbit/s

100
=
z
=)
— 10
@
e}
2
=
£
@
E
0.1
10 100 1k 10k 100k M 10M 1000 1000M
Modulation Frequency [Hz]
ZERERE (Hz) DuaiRiE (Ulp-p)
10~1M 0~50
1.001M~10M 0~10
10.01M~150M 0~0.4
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£1.3.1-2 DyRRTESH (i)

I5H

Mg

SJ2 via MU181000A Clock
Output Rate Half Rate &%
TERE*1 (fE%)

3.600001 < Bit rate < 6.25 Gbit/s

100

10

Jitter Amplitude [Ulp-p]

0.1
10 100 Tk 10k 100k M 10M

Modulation Frequency [Hz]

EHRBRE (Hz) Jvaikia (Ulp-p)
10~1M 0~25
1.001M~10M 0~5
10.01M~150M 0~0.2

3.200001 < Bit rate < 3.6 Gbit/s

1000

100

10

Jitter Amplitude [Ulp-p]

0.1
10 100 Tk 10k 100k M 10M

Modulation Frequency [Hz]

EHRKH (Hz) TvaikiE (Ulp-p)
10~1M 0~25
1.001M~10M 0~5
10.01M~100M 0~0.2

1000
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1.3 H#

£1.3.1-2 DvARTEEHE (FF)
EH &

SJ2 via MU181000A Clock | 2.4 < Bit rate < 3.125 Gbit/s
Output Rate Half Rate &%
1 (52%)

2

e

5

— 10

s

2

£

£

g

0.1
10 100 1k 10k 100k ™M 10M 100M 1000M

Modulation Frequency [Hz]

KRS (Hz)

DwAakiE (Ulp-p)

10~1M 0~12.4
1.001IM~10M 0~2.5
Built-in SJ2 Clock Output | MU181000A/B + MU181500B # &}
Rate
Built-in SJ2 Clock Output | 15 < Bit rate < 32.1 Gbit/s
Rate - " . —
IR =/ [F] SoHw == -
Full Rate %&ﬁiﬁ#*z &nj;“:.llﬁﬂ (HZ) /JG‘?&'FEE (Ulp p)
33k 0~1000
100M 0~0.5
210M 0~0.2
4 < Bit rate < 15 Gbit/s
ZHRREKE (Hz) DvAaikiE (Ulp-p)
33k 0~500
100M 0~0.25
210M 0~0.1
2.4 < Bit rate < 4 Gbit/s
ZHRARKE (Hz) ysikig (Ulp-p)
33k 0~500
100M 0~0.25

% 2: MP1900A (23234 %, SJ2 via MU181000A &I HEMh CTR& & 7] hiE
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£1.3.1-2 DyRRTESH (i)

EH &
Built-in SJ2 Clock Output | 8 < Bit rate < 32.1 Gbit/s
Rate - " . —
IR EH [F] SoHw == -
Half Rate %&uﬁiﬂﬁ?ﬂ?*z &DJ;“:J/&@ (HZ) /JQ?EIFEEI (Ulp p)
33k 0~1000
100M 0~0.5
210M 0~0.2
2.4 < Bit rate < 8 Gbit/s
EHRARKE (Hz) v4ikig (Ulp-p)
33k 0~1000
100M 0~0.5
Bit rate 2.4 Gbit/s
EHARKE (Hz) v4ikig (Ulp-p)
33k 0~1000

#£1.3.1-3 S&RUAVI AR

15H

gLy

AT
JE B %K
R
S

ARTH

1T NTR)

1.2~16.05 GHz

0.3~1.0 Vp-p (-6.5~+4.0 dBm)
AC,50Q

SMA =274 (f.)
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1.3 H#

&1.3.1-4 WHEIAA, B S

I5H

Mg

B AT1 (Aux Input)
AT

Validation

e/ NSV AR
AT~ r

& s

SEYZ

17 n=R)

Error Injection, Burst, Sequence Trigger™

T —HL—h 1/128

0/-1V (H: -0.25~0.05 V, L: —=1.1~-0.8 V)
0/-0.5 V (H: =0.05~0.05 V, L: —0.55~-0.45 V)
Vth 0 V (A4EIE 0.5~1.0 Vp-p)

W EIR

GND, 50 Q

SMA =74 (f)

B 71 (Aux Output)
%

/) ON/OFF
Validation

Pattern Sync
PRBS, PRGM

Pattern Change
Trigger

Mixed Data

Burst Out2
N—=ANIH T 114
2V AR

Hhr -~

ST

SEYZ

2 GEBIH 7))
ON, OFF U102 AV

1/n Clock (n =4, 6, 8, 10...510, 512), Pattern Sync, Burst Out2,
LTSSM Trigger™

Position: 1~(Pattern Length'& 128 Of/NMAfE %L — 135), 8 step

Pattern Length'lZ Pattern Length 723 511 LL FO X, 512 Ll EIZ7e58951C
BT LTl

Test Pattern T Data %1%, Current Outputting Pattern Z V% 72 &
XN A E

Block No #%&: 1~(Mixed Data f&§E® Block No), 1 step
Row No % E: 1~(Mixed Data $§E® Row No), 1 step

0~(Burst Cycle — 128) bits, 8 bits step
0~(Burst Cycle — 128) bits, 8 bits step

0/-0.6 V (H: -0.25~0.05 V, L: —0.80~-0.45 V)
GND, 50 Q

SMA =74 (f)

*: Sequence Trigger & LTSSM Trigger IZ Test Pattern 7% Sequence D&
TORMBRTEET,
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&13.1-5 S—hth

I5H g
% 2 GEEN 7))
/) ON/OFF ON, OFF U0z AV
Validation Burst™1, Repeat™!, LFPS*2
Burst Ff Burst Output
IN—ANNIH T 4L A 0~(Burst Cycle — 128) bits, 8 bits step
A =T 7L AL 128~ (Burst Cycle — 128) bits, 8 bits step
v~ 0/~1V (H: -0.25~0.05 V, L: —1.25~-0.8 V)*3
Repeat Ff Timing Signal Output
PASV T RS INT (—Pattegléength> x 128 (Mixed LI4P)
BAI TG VAR PRBS, Zero-Substitution, Data F:

128~ (Pattern Length't 128 Di/NMAfE S — 128)
72721, B K 34 359 738 240 bits, 8 bits step
Pattern Length'iZ Pattern Length 7% 511 LL F D&%, 512 LA EiZ742589
B LT
Mixed I
128~(Row Length x Block # x Row #{ — 128), 8 bits step
72720, BK 2415918976 bits, 8 bits step

BAXTRHTAVA PARL TG VARG AR

H L~ L 0/~1V (H: —0.25~0.05 V, L: —=1.25~-0.8 V) *3
S GND, 50 Q
STV SMA =274 (f.)

%k 1: Test Pattern 7% Sequence D LIF D EX(Z5%E Al HE

* 2: Test Pattern 7% Sequence 7>-2 Specification 7> USB3.0 £7-1% USB3.1
Gen2 DEX|TFRIE 7 HE

* 3:L: Output Enable, H: Output Disable
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1.3 B
#1.3.1-6 /84— %%
15H 1R
PRBS
RE—F n-1(n=7,9,10, 11, 13, 15, 20, 23, 31)
~—J % 1/2 GREELRCHERIZ XD 1/2INV ASA[EE)

Zero-Substitution

e vk 0 bit, 1 bit
RE = Fe nFElE 221 (n=7, 9, 10, 11, 15, 20, 23)
BAAAL E R “0” HE Y MZEORE Y M hE#LET,
Yo vhoES 1~(Pattern Length — 1) bits
“Or EHGORE YRS 07 OEFAIE, 17 ITEHBRLET,
Data
T—HE 2~268435456 bits, 1 bit step

Current Outputting
Pattern

1~10, 1 step, EIRSINTWBEEEZD Pattern 2 H )
BF& 5D Pattern I Glitch Free THIVE 2 " HE

Maximum List Num 1~10, 1 step
Mixed Pattern

AV aaarilIE =574 Data

Mixed Block TREDOWT NIV NSV ET
1~511 Block, 1 Block step
INT(%fééé’;; 6 r—s Ezj bits
INT(%;‘(;S\;i’g ;31 x Rowiﬁ;&] bits

Mixed Row Length 2048~268435456 + 231, 1024 bits step (Data + PRBS Length)

F—H 1024~268435456 bits, 1 bit step

Row %% 1~16, 1 step

Block % 1~511, 1 step

PRBS " —U K, PRBS&[FIER

~ =R
PRBS Sequence
ARIF T v

Restart, Consecutive

% Block @ PRBS, Data Z &IZE%E FIHE (Blockl @ Data fEIk% <)
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£1.3.1-6 /IE—UFE (S

IEH RE

PAM4*1

Sequence Square Wave, JPO3A, JP03B, PRQS10, SSPR, QPRBS13, QPRBS13-CEI,
SSPRQ, Transmitter Linearity, PRBS13Q, PRBS31Q, User Define

User Define 3R EF

Raw Data PRBS, Data
PRBS " —r & PRBS& [k
PRBS Inversion PRBS @ Logic i% &
T—4E Data& [Fl4k
Gray Coding T Aa—REEED ON, OFF &% &
Raw Data PRBS, Data
PRBS ¥ — k&, PRBS& [k
v
PRBS Inversion PRBS @ Logic i% &
T A5 Data& [Fl4k
Gray Coding T Aa—REEED ON, OFF & &
Sequence*2
Specification PClel, PCle2, PCle3, PCle4, PCle5, USB3.0, USB3.1 Gen2

PCle5 3R 35113 A 7 T ar y01, z50, z51 239X THZH

Logic POS, NEG
PRBS Inversion ON, OFF
Transmit Sequence X5 4 BAIEL £7,
EEHIL LED BAATLUET,
Manual Manual Trigger ZiX EL TWOGEITHZ)
Trigger Block No. ;g_X Output &Y LTSSM Trigger % /13 % —2 A0 Block No.Z#ERL

1~128 Block No., 1 step

%1: 2ch 2B R —aF20E 64G x 2ch 2B —Tal i RO 4 PAM4
%% T Al HE
* 2: MU195020A-z50 2T, Independent FRFD Z5% 7€ Al HE,

Chl F721% Ch2 DEHLLM%E Sequence ([Zi% ELT-H4, Chl, Ch2 #ic
Sequence (2720 ET,
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1.3 H#

£1.31-7 —HURAITAA

= R
Preset Emphasis Preset 3% &
PClel, PCle2, PCle3, PCle4, PCle5
2.5G: P0O~P10
5.0G: P0O~P10
8.0G: P0O~P10
16.0G: PO~P10
32.0G: PO~P10
USB3.0
5.0G: P0~P10
USB3.1 Gen2
10.0G: P0~P10
Break External(LFPS)*1
External(Edge)
Manual
OFF
Loop Time, Num
Break 51473 OFF O LG %)
Loop Time 1~1,000,000 usec, 1 usec step
Loop Num 2~1,000,000 times, 2 time step
Insert OS
SKP OS SKP OS Insertion: ON, OFF
SKP OS Reset: ON,OFF
EIEOSQ EIEOSQ Insertion: ON, OFF
EIEOSQ Reset: ON, OFF
EIEOSQ Interval: 1~65536 pattern repeats, 1 step
PClel, PClIe2, PCle3, PCle4, 3L U PCles DEXA %)
SYNC OS SYNC OS Insertion: ON, OFF
SYNC OS Reset: ON, OFF
SYNC OS Interval: 1~65536 Pattern repeats, 1 Step
USB3.1 Gen2 DLEH %)
Scrambler Seed 8b10b: FFFF
128b130b: Lane0O, Lanel, Lane2, Lane3, Lane4, Laneb, Lane6,
Lane7
128b132b: 1DBFBC

*1: Specification 7% USB3.0 £721% 8.1 DEEH%)
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£1.3.1-7 O—HURIT43 (§iE)

Pattern Length

= R
PClel
Bitrate 2.5 Gbit/s
Coding 8b10b
Block number 1~128 blocks

32~1024 bit, 8 bit step (8b10b)
2~268,435,450 bit, 1 bit step (General)
2n-1(n=1,9, 10, 11, 13, 15, 20, 23, 31) (General)

Pattern Length

Pattern type Electrical Idle, 8b10b, General *2
SKP Ordered Set Length: COM+1, COM+2, COM+3, COM+4, COM+5
Insertion Interval: 76~3076 symbols, 2 step
Symbol Length x2: ON, OFF
PCle2
Bitrate 2.5 Gbit/s, 5.0 Gbit/s
Coding 8b10b
Block number 1~128 blocks

32~1024 bit, 8 bit step (8b10b)
2~268,435,450 bit, 1 bit step (General)
2n-1(n=1,9, 10, 11, 13, 15, 20, 23, 31) (General)

Block number

Pattern Length

Pattern type

SKP Ordered Set
Insertion

Pattern type Electrical Idle, 8b10b, General *2
SKP Ordered Set Length: COM+1, COM+2, COM+3, COM+4, COM+5
Insertion Interval: 76~3076 symbols, 2 step
Symbol Length x2: ON, OFF
PCle3
Bitrate 2.5 Gbit/s, 5.0 Gbit/s, 8.0 Gbit/s
Coding 8b10b, 128b130b

128b130b 1% 8.0 Gbit/s DEEDHFE Al e

1~128 blocks

32~1024 bit, 8 bit step (8b10b)

128~1024 bit, 128 bit step (128b130b)
2~268,435,450 bit, 1 bit step (General)
2n-1(n=7,9, 10, 11, 13, 15, 20, 23, 31) (General)
Electrical Idle, 8b10b, 128b130b, General*2
Length: 8,12, 16, 20, 24

Interval: 20~750 blocks, 1 step
Symbol Length x2: ON, OFF

T AIHE

Ko

% 2: General IZ Sequence D&z DITD &
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1.3 H#

F1.3.1-7 O—FURITA4E (fiF)
IB5H RAE
PCle4
Bitrate 2.5 Gbit/s, 5.0 Gbit/s, 8.0 Gbit/s, 16.0 Gbit/s
Coding 8b10b, 128b130b

Block number

Pattern Length

128b130b (% 8.0 Gbit/s F5L T 16.0 Gbit/s (D& XT3 E A HE
1~128 blocks

32~1024 bit, 8 bit step (8b10b)

128~1024 bit, 128 bit step (128b130b)

2~268,435,450 bit, 1 bit step (General)
2n-1(n=7,9,10, 11, 13, 15, 20, 23, 31) (General)

Pattern type Electrical Idle, 8b10b, 128b130b, General*2
SKP Ordered Set Length: 8,12, 16, 20, 24
Insertion Interval: 20~750 blocks, 1 step
Symbol Length x2: ON, OFF
PCle5
Bitrate 2.5 Gbit/s, 5.0 Gbit/s, 8.0 Gbit/s, 16.0 Gbit/s, 32.0 Gbit/s
Coding 8b10b, 128b130b

Block number

Pattern Length

Pattern type

SKP Ordered Set
Insertion

Precoding for 32.0 GT/s

128b130b iE 8.0 Gbit/s, 16.0 Gbit/s, LU\ 32.0 Gbit/s D EXIZFHE AIHE
1~128 blocks

32~1024 bit, 8 bit step (8b10b)

128~1024 bit, 128 bit step (128b130b)

2~268,435,450 bit, 1 bit step (General)

2n-1(n=17,9, 10, 11, 13, 15, 20, 23, 31) (General)

Electrical Idle, 8b10b, 128b130b, General*2

Length: 8,12, 16, 20, 24
Interval: 20~750 blocks, 1 step
Symbol Length x2: ON, OFF

ON, OFF
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£1.3.1-7 O—HURIT43 (§iE)

IHHE

g

USB3.0
Bitrate
Coding
Block number

Pattern Length

5.0 Gbit/s

8b10b

1~128 blocks

32~1024 bit, 8 bit step

2~268,435,450 bit, 1 bit step (General)
2n-1(n=17,9, 10, 11, 13, 15, 20, 23, 31) (General)

Pattern type LFPS*3 *4
Warm Reset, Polling LFPS, Ping LFPS, Loopback Exit, SCD1, SCD2,
End of SCD, PHY Capability LBPM, PHY Ready LBPM, End of LBPM
Preset Pattern
TS1, TS2, TSEQ, Idle Data, CPO
General *2
SKP Ordered Set Length: 2,4,6
Insertion Interval: 76~708 symbols, 1 step
USB3.1 Gen2
Bitrate 10.0 Gbit/s
Coding 128b132b
Block number 1~128 blocks
Pattern Length 128~1024 bit, 128 bit step
Pattern type LFPS*3 *4
Warm Reset, Ping LFPS, Loopback Exit, SCD1, SCD2, End of SCD,
PHY Capability LBPM, PHY Ready LBPM, End of LBPM
Preset Pattern
TS1, TS2, TSEQ, Idle Data, CP9
General *2
SKP Ordered Set Length: 8,12, 16, 20, 24, 28, 32, 36, 40
Insertion Interval: 20~80 blocks, 1 step

Symbol Length x2: ON, OFF

*3: LFPS IZ CH1 ® A% vl RE
%4: LFPS 15 B3 — P NEE CT&§, [EE/ ¥ —r Dk

1-30




1.3

VoL a

£1.3.1-7 O—HFURIT43 (fiE)

IHHE

g

8b10b Pattern Editor
Notation

Scrambler Enable

Scrambler Reset

Code
K code

D code
MSB First / LSB First

Symbol, Bin, Hex

R L7= Symbol (Z Scramble 22T 7,

ON, OFF

L 7= Symbol T Scrambler @ Seed fi% Reset LE T,
ON, OFF

K-code, D-code

K28.0, K28.1, K28.2, K28.3, K28.4, K28.5, K28.6, K28.7
K23.7, K27.7, K29.7, K30.7

D0.0~D31.7

MSB First, LSB First

128b130b Pattern Editor
Notation
Scrambler Enable
Scrambler Reset

DC Balance

Sync Header
MSB First / LSB First

Bin, Hex

#RL7= Symbol (Z Scramble 22T 7,

ON, OFF

IR 7= Symbol T Scrambler @ Seed fl% Reset LE T,
ON, OFF

Symbol14 3L 15 (Z DC Balance Zff L £,

ON, OFF

2 bit @ Sync Header #EFKL £7,

MSB First, LSB First

128b132b Pattern Editor
Notation
Scrambler Enable
Scrambler Reset

DC Balance

Sync Header
MSB First / LSB First

Symbol Bin, Symbol Hex

R L 7= Symbol (Z Scramble 22 F 7,

ON, OFF

IR 7= Symbol T Scrambler @ Seed fi% Reset LE T,
ON, OFF

Symbol14 3L 15 (Z DC Balance Zff L £,

ON, OFF

4 bit ® Sync Header #EFL £7,

MSB First, LSB First
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+£1.3.1-8 NRA—2—H R

= R&
Sequence Repeat, Burst
Repeat H5¢ Pattern
IN— A
R A7 Internal, External-Trigger (Aux Input), External-Enable (Aux Input)
TRl A Restart, Consecutive, Continuous
IN—=ANY A7)V 25600~2147483648 bits, 1024 bits step
JEI Internal: 12800~2147483392 bits, 256 bits step
Ext Trigger: 12800~2147483648 bits, 256 bits step
#1.3.1-9 Jya—~r
= R&
ON/OFF TVa—RHERED ON, OFF s EHD ™
25 7 = 2ch Combination: DQPSK
K fE 0/1 71BN
%: Pattern Sequence 7% Repeat FFD A H %)
*®1.3.1-10 ITS>—ftm
IHH R
T — N ALL, Specific Block (Mixed D35H D & &R A HE
RN
N5k Repeat, Single
He= *E—n (*=1~9, n=3~12), E[RI% 5.0E-3
AT v 1L 1~32, £7213F v /A% v (Internal B )
SRR AT
A 1 External-Trigger (Rise edge trigger), External-Disable (L: Disable)
Bit/Burst Bit Error, Burst Error MR
Burst Length 1~127, 1 step

% :  Test Pattern 7’ Sequence LAZMD L& TR E AIHE
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1.3

B

£1.3.1-11 T—4HA

15H

g

7%

T AYRNE
3 i
file e

A7k
3 E i P

file )i

EFE AL AT 2 A

T ZRA

B ERY, SEHTRY
Half Period Jitter

AR
file )i

F7varx10: 2 (Data, XData)
F7var x20: 4 (Datal, XDatal, Data2, XData2)

0.1~1.3 Vp-p, 2 mV step
+50 mV+17%

PRI PRI
-2.0 = 2EE~+3.3— 233 Vth, 1mV step

+65 mV + (47D 10%) (Vth) = (7 AHIRIGHEEL /2)*2
NECL, SCFL, NCML, PCML, LVPECL

50% Fixed

12 ps (20~80%) *2.*3.%4 <15 ps (20~80%) *2.*3

—20~20, 1 step
+0.02 UI*4%5

*1:

k2

*3:

k4.

*5:

SR 2V ERY, PRBS231-1, ~—27 % 1/2, 70 ARA Lk 50%IZ THIE

I RS J1489A Fflr—7 v (0.8 m, K=2x7%) BIOY 7V 7%
Tm2a—FHEHE 70 GHz TELRIL & Z Dl

F7arx11 FEA 7 v ar x21 AV OEE T, Emphasis i% & RHEERS

F7var x01 ELOBA, 21 Gbit/s (12T
F7ar x01 HODOEE, 32.1 Gbit/s I T
EIE 1.0 Vpp

RFAE

REMEN 0 DExE
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£1.3.1-11 T—4HH ()

IHHE

Mg

Intrinsic Jitter
Peak-to-Peak Jitter
Random dJitter

Total Jitter

Waveform Distortion
(0-peak)

77 ON/OFF
Data/XData A =—
T RV AF 22— *10
& ity

AR H

7y MEUE

Level Guard
External ATT Factor

6 ps p-p GAIZEI D | 30)*8.%4.%6

300 fs rms (1, 0 #DIRL /KX —2)*3,%4,%6

115 fs rms (28 Gbit/s 1, 0 fDIK L/ SZ—1)*3,%4,%7
6 pS*S,*4,*6,*8

+£25 mV £15% *3. %4

ON, OFF U102 AV

+1 ps™4.%9

+0.25 Ul

AC, DC 910 %, 50 Q

DC Hf: GND, -2V, +1.3V, +3.3 V, Open (LVDS)
K=x7% (f)

Vth

Amplitude, Voh, Vol D% & FI g

0~40 dB, 1 dB step

*6: PRV YH <200 fs (RMS) DA v mAa—7 %
*7: BT YH <70 fs RMS) OA T nA=a—7 %Al H
*8: PRBS215-1, BER 10-2 (I THE

%9: —7 ILOMETEET

%10: A7 Tar x20 HOORE
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1.3 H#

#1.3.1-12 1049TT 7L R
I5H R
TUT AR T 10 (6 post-cursor, 3 pre-cursor)
Ty —> VR E #iPH —-20~20 dB, 0.1 dB step*?

fife fE
T T U AE— T EEDR

= /v/r

E st [
T 77 A ON/OFF
Idle IRHEDD DB RN

Channel Emulator™*6.*7

Response

S-Parameter file

Variable ISI*6

JE B E

Insertion Loss #% €

Insertion Loss Accuracy
*8

+1 dB*3.%4
0.1~1.5 Vp-p &7 /LT R)

ON, OFF 89102 AV

=8ns™5

Normal: PPG H /1 Datafg 512, #trihdr S /3T A—2 Y DR LK%
B LR E=IaL— NI T3

Inverse: PPG Hi77 Data 1§ 512, St iAH S /T A=Y DR

BRAEHMME TS De-Emphasis 2% EL, WEE Il —M
T35

Normal, Inverse

S2P 77 A (JEFRET- “*.s2p”),

S4P 77 AN (JEERET- “*.s4p”)

NIRRT =0T F T A% MS4640B Series D 717 7 A /TSI

PPG Hi7) Data {5 12, ISTAFEASELTF v RV DK ZR
Bwat 4%

(H BRI I 3% E B TR L)

e F R J1758A IST Board &M G 1 (J1758A i#IN), F/-1%
IR —REDAA D (Not Specified ) T AlHE

Nyquist, 1/2 Nyquist Frequency (ZC Insertion Loss %%
1.56~25 dB 0.01 dB step @Nyquist Frequency

0~25 dB 0.01 dB step @1/2Nyquist Frequency

+1dB Nominal @Nyquist Frequency 10 dB, 1,0 #0IKL /¥ —,

+1dB Nominal @1/2Nyquist Frequency 5 dB, 1, 1, 0, 0 #DIRL /¥ —,

Bit rate 16 Gbit/s, 25 Gbit/s (47 a2 01 E2EK), Eye Amplitude 1.0 Vp-p,
BRI NG IET

RE, FOTIaL—h

T v =

7E FIHE

*1: A7 ar x11 347 var x21 ZBIIL CWDIGE

Vv A
V—:) , Pre-cursor: 20log 10 (V_:))

*2: Post-cursor: 2010810(

| L f .’T’ﬂm-‘
‘ Jb—Tiﬁ k—m'\l l| ‘“

*3: RFMHE
*4: 8,16, 25 Gbit/s PCle 3/4 &7V hMIT
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*5: Electrical Idle 2>H8 %07 — X N FAEIND B KHFRE
*6: AT ar x40 FRITA T ar x41 BHBILTWAEE

% 7: Channel Emulator #8E CIRIEZ TIF 2 ER<MHE TE AR NI IERKIE
KIZLL T DT Z7DEEY

35

30

25

20 |

15

10

5

Compensatable Insertion loss (dB)

0

0 02 04 06 038 1 1.2 1.4
Amplitude (V)

*8: Insertion Loss %, 25 dB@Nyquist Frequency, 12.5 dB@1/2 Nyquist
Frequency (Z7% EL7=EE D Insertion Loss Accuracy JE AR EIZLL T
DIV ET, (Nominal)

0 ~
. -5
[ai]
Z
5 10
n
o
- .15
c
3e]
T .
5 -20
2
= 5 —— Setting
------ Ideal
-30
0 0.1 0.2 0.3 0.4 0.5

Normalized Frequency
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1.3 H#

#1.3.1-13 yOvyIHA

IEH g
JE e
Full Rate 2.4~21.0 GHz™2
2.4~32.1 GHz*?
EEE Y b —NI7ay 7 AR R T,
Half Rate 1.2~10.5 GHz*2
1.2~16.05 GHz*3
B{EE Y b — NI a7 AR O 2 (5 TF,
% 1
PR 0.3~1.0 Vp-p
ON/OFF ON, OFF 102 £
i AC, 50 Q
aRyH K=xr% (f)
k10 SR J1439A [F#h 7 —7 /v (0.8 m, Kax2%) BN TV oA
YuAa—7 ik 70 GHz TEUHIL /- &0l
*2: A7 A x01 L
*3: A7 var x01 AV
£1.3.1-14 FT—ET4LA*!
IEH ki
PEAH R E i —1000~+1000 mUI, 2 mUI step
e +50 mUIp-p*2*3
mUI - ps A2 HY
Calibration Y
Calibration #E$HEF R IROARHEIZ /2~ 7= EXITH I IR R

+ 1/1 Clock DA #73+250 kHz (kL= L&
- FESREI IR E 315 AL LTSS

k1: A7 ar x30 Fol3A T ar x31 ZBEMLTHWAEE
%21 Y Z <200 fs (RMS) DAY mRa—7"%{f H
*3: RFEHE
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#1.3.1-156 DAt h

15H B
T Bkl —h: 16 Gbit/s, 28.1 Gbit/s*, 32.1 Gbit/s*
INF— PRBS231-1
MU181500B #{# H L C, #E#E 5300 ppm @ SSC &, 0.3 UI ® RJ Z[AIKFIZ
FINATRE,

MU195040A EDN—TF X 7825, 20~30°C DH5 1 SDDOIRE THE

RJ+BUJ > 0.5 Ulp-p, £721% SJ1+Built-in SJ2+RJ+BUJ > HiH&fE+0.3
Ulp-p ®&Z, MU181500B D& A3 Overload st 72d,

10000 AEMAIREE
- RHIE
>

_:__) 1000 ~
= N
g 100 ~
'E_ N\

10
g ~
£ N
- 1

0.1

10 100 1k 10k 100k 1M 10M 100M 1000M

Modulation Frequency [Hz]

TR (H2) | PR | i [Ulp-)
10 2,000 2,000
7,500 2,000 2,000
100,000 2,000 150
1,000000 200 15
10,000,000 16 1
250,000,000 1 1

: A7 Tarx01 AV
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1.3 H#

#1.3.1-16 <ILFFrRILEE*'

IEH A
= N i S M)
2ch Combination 42/64 Gbit/s #15 5IREL T Bit (i HO T I-E 5 &R ELET,

SRIEESIIZ Pattern & ch Z &1 1bit T2 ALF1,
2ch Combination Z AR —rLET,

Data1><1><3><5><7><
Data2><2><4><6><8><

2ch Combination 1 A—

Combination =1t
+ Module Z# £ HVT?D Combination (ZIZXIELFER A,
Channel Synchronization | 737V /UEERAPEL THRIANM EL DRI — 2R ELET,

% ch 13772 Test Pattern ZFi6, BAEDKAIL T HE—1T70D I flHEHS
nEd,

Data1><1><2><3><4><
Data2><1><2><3><4><

Channel Synchronization £ A—3

% 1: Test Pattern 7% Sequence D EX T~ /LT F v R/VEIWEZ R E CTEEH A,
%20 A val x31 BLETT,
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#1.3.1-16 TILFFYRILEIME (fE)

I5H

Mg

EVa— )Lfarex—ar
*3

2ch CH Sync™4

CH Sync

64G x 2ch
Combination™4

Combination Setting {4
EVa—ARLEOF T a bR THHTE
Aryh 1~4: 2ch CH Sync, CH Sync, 64G x 2ch Combination
KIGEDEY 22—/ Slotl 2 Hiife THRIESNTWDHIE
2ch Combination MEY = —/Lffi] Sync: &EY 2—/L?D DataX 73]
siott a1 X 1 X 3 X5 X7 X
patazX 2 X 4 X 6 X 8 X
stz paa1X 1 X 3 X5 X7 X
patazX 2 X 4 X 6 X 8 X

2ch CH Sync A A—%
EV2—/LHD Sync: 4 Data Ch 23[R H]

Siot1 DataiX 1 X 2 X 3 X 4

X3 XaX
patazX 1 X 2 X 3 X a4 X
X3 XaX
X3 XaX

Slot2 Data1>< 1 >< 2 3 4

Data2>< 1 >< 2

CH Sync A A—%
2ch Combination M-EY = —/Lfi Sync:
KEY2—/LO DataX 2’ 1/4 AT

Siot1  DaatX 1 X 5 X 9 X 13X
Data2>< 3 >< 7 >< 11>< 15><

Slot2 pata1 X 2 X 6 X 10X 14 X
patazX 4 X 8 X 12X 16 X

64G x 2ch Combination 1 A—

3 4

%3: A7 ar x30 £oIEA T v ar x31 BMETT,

4. A7 a x31 DA
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1.3 H#

£1.3.1-16 TILFF¥ILEE (FrE)

HH R
7]
AR R P —64 000~+64 000 mUI*5
NEAHRR E 50 i RE 2 mUI*5
INB—
Data
T4 2 X n~268435456 X n bits, n bits step™6
Mixed
Fo RS 2048 x n~(268435456 +231) x n, 1024 X n bits step ™6
T4 1024 x n~268435456 x n bits, n bits step ™6
IN— A
IN—=ANY A7)V 25600 X n~2147483648 X n bits, 1024 x n bits step™6
JEI Internal: 12800 X n~2147483392 x n bits, 256 X n bits step*¢
Ext Trigger: 12800 x n~2147483648 x n bits, 256 X n bits step *6
7V 0~(X—ANF A7/ —128) x n bits, 8 X n bits step™6
TALA 0~(X—ANF A7/ —128) x n bits, 8 X n bits step™6

Gating Output Repeat
(Data)

VAN 0 X n~268435328 X n, 8 X n bits step*6
TALA 0 X n~268435328 X n, 8 X n bits step*6
Repeat (Mixed)
AV 1) 0 x n~(231 + 268435456 — 128) X n, 8 X n bits step ™6
FTALA 0 x n~(231 + 268435456 — 128) X n, 8 X n bits step ™6
*5: KT VML CRIE AR, 2B R —var Ty L EI T HE
¥6: ALER—LarRESNLTNDT N TOF v/ Tkl
#1.3.1-17 —HtE8E
I5H R
RS 21 mm (H), 234 mm (W), 175 mm (D) 7272L, &EEWE £
B 2.5kg LA
A5 JL R AR 15~35°C
PRATIR L -20~60°C
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#&1.3.1-18 Lok AE

I5H

Mg

PClIe
PIIIYSTE S

VA% AV N
ANyl

Loopback Through

T ARNH—

SKP Ordered Set
Insertion

SKP Length/Insertion

Dynamic Link Training

Ling training repeat

MX183000A Tillfl=#15Z& T Fit PCle D7 AR&HR—hL £,
PCI Express Base Specification Revision 4.0 Version 0.5, 0.7, 1.0
PCI Express Base Specification Revision 5.0 Version 1.0

By —h: PClIe Genl, Gen2, Gen3, Gen4, Genb

U8 x 1

T ARG : Root Complex, End Point

F7ar 10011 £72i% 20/21

MX183000A-PLO11:
PCIe LTSSM IZf€\V>, Loopback A7 —MIEBBI 572010 B

Training Sequence %41, DUT % Loopback {RFEIZTHIEMN AT
e,

MX183000A-PL021:
PCle LTSSM (Z7&Vy, DUT &@ Negotiation 2474 —KL, DUT %
Loopback IKEIZTHZ LA HE, LTSSM DR AEER L Log L L TfE
Hr Al EE, (MX183000A-PL0O21 Tik, MU195020A, MU195040A 73
1 BOnEE,)

MX183000A-PL025:
PL021 D% PCle 5.0 FTHLURE T2 L0307 /e,

EFRY TN =T O A T a1z, MX183000A-PLO01 #BMNT A2 LT,
MU195020A, MU181500B, MU195040A Z#ilf#IL, Jitter Tolerance Test
ZYR—hA e,

Configuration, Recovery
Modified Compliance Pattern
Insert Delay Symbol:  Enable, Disable (Gen1, Gen2 ® &4 %h)

Insert SRIS: Enable, Disable
(Gen3, Gen4, Genb5 DLx=H%)

Compliance Pattern

Insert Delay Symbol:  Enable, Disable (Gen1, Gen2 D& E A %))
User

PRBS, Data (8. [#£1.3.1-6 /3% —U 4 THELIZ/ ¥ —)
Enable, Disable

Genl, Gen2 DLx

Length: COM+1, COM+2, COM+3, COM+4, COM+5
Interval: 768~3076, 1 step
Gen3, Gen4, Genb DLx
Length: 8,12, 16, 20, 24
Interval: 187~750, 1 step

MX183000A-PL021 {1 Bt it
1~15 (MX183000A-PL021 fii J )
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1.3 H#

£1.3.1-18 HiiRkHAE (i)

IHH R
T A Tx SKP Count,
Rx SKP Count (MX183000A-PL021 £ IH)
Error Rate, Error Count (MX183000A-PL021 £ H i)
=7 —fH Modified Compliance Pattern, Compliance Pattern (2% L CTHE
A5k Repeat, Single
bR *E-n (*=1~9, n=3~12), LfRI¥ 5.0E-3
PAM4 MZ1834A/B, GO375A LIAEDEDHILICEY, Fita¥R—hLET,
PAMA4 55 D3 4L
+ Amplitude (Single-ended) 0.048~0.310 Vp-p (MZ1834A)
+ Amplitude (Single-ended) 0.048~0.489 Vp-p (MZ1834B)
+ Amplitude (Single-ended) 0.3~1.95 Vp-p (GO375A)
PAM4 Emphasis 1 50OR4E (F7Fvar x11 £72134 7 v ar x21 EikR)
Emphasis Peak Voltage (Single-ended) 0.048~0.357 Vp-p (MZ1834A)
Emphasis Peak Voltage (Single-ended) 0.048~0.564 Vp-p (MZ1834B)
Emphasis Peak Voltage (Single-ended) 0.3~2.25 Vp-p (G0375A)
USB MX183000A CHiliElsitsZ&T Mt USB O7 ANE AR —RLET,
KBS USB3.0/3.1/3.2
B var USB3.2x1 ®EXx: A7 va 10/11 7213 20/21
USB3.2x2 ®&x: A7t al20/21/31%
BTN 2T MX183000A-PL022:

USB LTSSM iZf€\vy, DUT &® Negotiation %7K~ —kL, DUT %
Loopback IREIZTHZ LM AIHE, LTSSM DR AEER L Log L L TfE
T Al EE, (MX183000A-PL022 Tik, MU195020A, MU195040A 73
A 1B, )

MX183000A-PL022 (2, MX183000A-PL0O01 % B il + 5 Z & T,
MU195020A, MU181500B, MU195040A Z#ilf#IL, Jitter Tolerance Test
Z YR —ABE,

MX183000A-PL022 12 MX183000A-PL023 #1B/175Z& T, MU195020A
& MU195040A ZHlfHIL, USB3.2x2 Link Training z %7 — A HE,

% : MX183000A-PL023 73 EL
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Bl1E HE

1.3.2 MU195040A%3 1%

®1.3.2-1 BEEVFL—F

IEH

Pk

BFE YL —h

2.4~21.0 Gbit/s*?
2.4~32.1 Gbit/s*2

*

x

1: A7 a0 x01 EL

2: &7 arx01 BY

#1322 YRTLYAYY

IEH

Py

VAT T

External, Clock Recovery, Clock and Data Recovery A GE*

*

T var x22 FEEERFICRINATEE, REERFL External D4, Datal
Input [IZANSNI=T —&#0bray 74,

#1323 T—3AH

IHHE

i

VNVAE ¢

Amplifier

Tk
fiRiE 5

LEVME

2 (Data, XData) (Differential) *1

4 (Datal, XDatal, Data2, XData2) (Differential) *2

Single-Ended 50 Q, Differential 50 Q, Differential 100 Q& rIHE
Single-ended 50 Qi#EINFF: Data, XData i&I A HE

Differential 50/100 Q% i If:
Tracking, Independent, Alternate 3R 7] 5E

Alternate % i HF: Data-XData, XData-Data ZE#R A[RE*3
CTLE: ON, OFF 410#z g0 *4
NRZ, PAM4

0.05~1.0 Vp-p (NRZ)
0.3~1.0 Vp-p (PAM4, < 28.1 Gbaud)
0.4~1.0 Vp-p (PAM4, > 28.1 Gbaud)

—3.5~+3.3V (1 mV step) (MIS7.5% & 7T HE)
(Data, XData Threshold ®7E4 OfaxHEiE 3 V LLF)

*

*

*x

%

*x

1: A 73ax10

2: A7 ar x20

3: Data, XData Threshold D755y O#ExHIEIL 1.5 V LA F
4: A7 var x11 FoixA 7 var x21

5: NRZ A1 OIRIEIE Auto Adjust #EEEN ENE T &P T, PAM4 A/
RFDOIRIFIX PAM4 Auto Search #RE @ ES 2% T4, EEIZ=T—
TV =L DR/ ATHRIE T,
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1.3 H#

£1.3.2-3 T—E2AHN (#F)

IHHE

g

oAl
52

o

NRZ*5,%6%7
19 mVp-p*9, <27 mVp-p (21.0 Gbit/s)
22 mVp-p*?, <31 mVp-p (28.0 Gbit/s*8)
PAM4 *5,%7,%11
120 mVp-p*9, 40 mV/Eye (21.0 Gbaud, Eye Height 24 mV/Eye*9)
120 mVp-p*9, 40 mV/Eye (28.1 Gbaud ™8, Eye Height 26 mV/Eye™9)

TAmS (NRZ)*10

13 mV*9 (21.0 Gbit/s)
15 mV™*9 (28.0 Gbit/s*8)

*6: PRBS31, Single-Ended, ~—72 1/2, CTLE OFF
*7: 20~30°C DdHDH 1 DOIRETHIE

*8: A7 = x01

*9: REMHE

*10: Eye Height DL T,
WO RITMESR (K IREOBIENCITH I 70 GHz L Loy 7Y
JAvuara—7%E /) T, MU195020A + ATT O 115 545 =(5LIz¢
=T —7Y =L/ Eye Height T,

MP1900A
Data Output
MU195020A
Data Input
MU195040A ATT
Eye Height Amplitude

*11: PRBS15, Single-Ended, ~—73 1/2 1%, CTLE OFF, MU195020A
+ G375A xfm]
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£1.3.2-3 T—E2AHN (#=F)

= pLicy

fiFE~—v NRZ*6.*12
33 ps™9 (21.0 Gbit/s)
27 ps™? (25.0 Gbit/s*8)
20 ps™9 (28.1 Gbit/s*8)
18 ps™9 (32.1 Gbit/s*8)
PAM4 Middle*11,*13
13 ps™9 (21.0 Gbaud, Eye Width 26.5 ps™*9)
8 ps™*9 (25.0 Gbaud*s, Eye Width 20.0 ps™9)
5 ps*9(28.1 Gbaud*s, Eye Width 15 ps™9)
2 ps™9(32.1 Gbaud™s, Eye Width 13 ps™*9)
PAM4 Upper/Lower *11.%13
8 ps*9 (21.0 Gbaud*s, Eye Width 26.5 ps™9)
5 ps™*9 (25.0 Gbaud*s, Eye Width 20.0 ps™9)
3 ps*9(28.1 Gbaud*s, Eye Width 15.0 ps™9)

ST GND, 50 Q,
Variable, 50 Q
& R Termination Variable 7% & FF: —2.5~+3.5V, 10 mV step
ARy z K=xr% (f)
CTLE*4
Band OFF, 8-10 Gbit/s, 16-20 Gbit/s, 25-28 Gbit/s, PCle3, PCle4, PCle5
CTLE 71>
R A 0~-12 dB, 0.1 dB step
THePE +0.5 dB*?
PR 0.05~0.4 Vp-p*14

% 12: 0.5 Vp-p Input, External Clock 1 FiFF

*13: Emphasis ON (1Pre<3 dB/1Post<1 dB o #i[H N @ & B fif),
IEEE802.3bs DO E J7 112 HEHL

% 14: CTLE 7% ON BRIZEFIL72W A S T3,
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1.3 H#

#1.3.2-4 Y0OYI9AA

5B %
AT1#k 1 v 7T R)
JE 1.2~16.05 GHz
PR 0.3~1.0 Vp-p (-6.5~+4.0 dBm)
it AC, 50 Q
axsH SMA =24 (£)

&1.3.2-5 WHBIAA, #BIH S

= R

B AT (Aux Input)

AT 1 w7z k)

Variation External Mask, Burst, Capture External Trigger

e/ NSV AN 7 —XL—h 1/128

A~ - 0/-1V (H:-0.25~0.05V, L: -1.1~-0.8 V)

0/-0.5 V (H: —0.05~0.05 V, L: —0.55~-0.45 V)

* Vth 0 V CAJ#E# 0.5~1.0 Vp-p)
WAL EEIR

S GND, 50 Q

AXTH SMA =274 (£)

MBI 77 (Aux Output)

H%K 2 GE#EH )

Variation 1/n Clock (n = 4, 6, 8, 10...510, 512), Pattern Sync®, Sync. Gain,
Error Output

G =[]

PRBS, PRGM Position: 1~(Pattern Length't 128 Di/NMAfEEL — 135), 8 step
Pattern Length'lX Pattern Length 728 511 LA FD&E, 512 BL RIZ/25d9
(hai- & ¢ = O el 1
Mixed Data Block No i%@®: 1~Mixed Data f87E? Block No), 1 step

Row No 3% E: 1~(Mixed Data $§7E® Row No), 1 step

Hr~r 0/-0.6 V (H: —=0.25~0.05V, L: —-0.80~-0.45 V)

i GND, 50 Q

AXTH SMA =274 (£)

% : Test Pattern 7% HSSB Data D& X|TEINTEXEHA,
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*1.3.2-6 /\F3—2kH

IER ki
PRBS
RE—F on-1(n=19, 10, 11, 13, 15, 20, 23, 31)
~—J % 1/2 GRELCHERIZEY 1/2INV 23 A HE)

Zero-Substitution

ek 0 bit, 1 bit
Y= R mFElE 21 (n=7,9, 10, 11, 15, 20, 23)
B GIVATES R 07 R ML E O RE > M D
Yo vhofEs 1~(Pattern Length — 1) bits
“O7 EHLORE YRS 07 OIFEIE, 17 ITEHBRLET,
Data
T—HE 2~268435456 bits, 1 bit step

Mixed Pattern

IE— YR Z
Mixed Block

Mixed Row Length
T8k

Row #&

Block %

PRBS B, v~—7%
PRBS Sequence
TARITT I

Data
TFROWT NIV ET
1~511 Block, 1 Block step

268435456

INT]
( ROWHK

x f“—&ﬁj bits

268435456 +2°"
INT| 222220200 T2
[ ROWO & &

X ROW%I] bits

2048~268435456+231 bits, 1024 bits step (Data + PRBS Length)
1024~268435456 bits, 1 bit step

1~16, 1 step

1~511, 1 step

PRBS &frlkk

Restart, Consecutive

4% Block ® PRBS, Data Z LIZ#%E FIHE (Blockl @ Data fEIZR<)

PAM4*1

oA — L FER

User Define S&RURF
Raw Data
PRBS B#
PRBS Inversion
Fs R
Gray Coding

Square Wave, JP0O3A, JP03B, PRQS10, SSPR, QPRBS13,
QPRBS13-CEI, SSPRQ, Transmitter Linearity, PRBS13Q, PRBS31Q,
User Define

PRBS, Data

PRBS &[AlkR

PRBS #? Logic &% &

Data & [FIER

7L Aa—FRED ON, OFF &€

*1: 2ch I E R—Tal R TRFO SR E e
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1.3 H#

£1.3.2-6 /3—UBH (S

= &
HSSB Data*2
Specification PClel, PCle2, PCle3, PCle4, PCle5, USB3.0, USB3.1 Gen2
EIEOSQ EIEOSQ Insertion: ON, OFF
EIEOSQ Interval: 1~65536 pattern repeats, 1 step

Specification PClel, PCIe2, PCle3, PCle4, 5L TN PCleb D EXHZh
PCle3, PCle4, PCle5 ® &%, EIEOSQ Insertion ON O Z %K 7] GE
SYNCOS SYNC OS Insertion: ON, OFF

SYNC OS Interval: 1~65536 pattern repeats, 1 step

Specification USB3.0 ®&& OFF D 7&K 7] 4
Specification USB3.1 Gen2 D &EH%h
Scrambler Seed Specification T PClel, PCle2, USB3.0 &R iF: FFFF

Specification T PCle3, PCle4, PCleb SR EFLL T HER
LaneO, Lanel, Lane2, Lane3, Lane4, Laneb, Lane6, Lane7

Specification T USB3.1 Gen2 SR iF: 1DBFBC
Pre Coder ON, OFF

PCles DLXxD B EFHE

PClel
Length 32~1024 bit, 8bit step
Coding 8b10b

PCle2
Length 32~1024 bit, 8bit step
Coding 8b10b

PCle3
Length 128~1024 bit, 128bit step
Coding 128b130b

PCle4
Length 128~1024 bit, 128bit step
Coding 128b130b

PCle5
Length 128~1024 bit, 128bit step
Coding 128b130b

*2: Datal 7> Independent D Z 3% iE FIHE
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£1.3.2-6 /3—UBRH (S

8b10b Pattern Editor
Notation

Scrambler Enable

Scrambler Reset

Code
K code

D code

MSB First / LSB First
128b130b Pattern Editor

Notation

Scrambler Enable

Scrambler Reset

DC Balance

Sync Header
MSB First / LSB First

= &
HSSB Data*? ()
USB3.0
Length 32~1024 bit, 8bit step
Coding 8b10b
USB3.1 Gen2
Length 128~1024 bit, 128bit step
Coding 128b132b

Symbol, Bin, Hex

%14 Symbol |Z Scramble &7 T FE7,

ON, OFF

%5 Symbol T Scrambler @ Seed fE% Reset LET,
ON, OFF

K-code, D-code

K28.0, K28.1, K28.2, K28.3, K28.4, K28.5, K28.6, K28.7
K23.7, K27.7, K29.7, K30.7

D0.0~D31.7

MSB First, LSB First

Bin, Hex

%14 Symbol |2 Scramble 7T E7,

ON, OFF

*}%¢ Symbol T Scrambler @ Seed fE% Reset LET,
ON, OFF

Symbol14 XU 15 12 DC Balance Z L £,
ON, OFF

2 bit ® Sync Header #EFHKL £7,

MSB First, LSB First
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1.3 H#

£1.3.2-6 /3—UBRH (S

IHH

gl

HSSB Data*2 (%)
128b132b Pattern Editor
Notation

Scrambler Enable

Scrambler Reset

DC Balance

Sync Header
MSB First / LSB First

Symbol Bin, Symbol Hex
*t5¢ Symbol |2 Scramble Z2MTET,

ON, OFF

%5 Symbol T Scrambler @ Seed fE% Reset LET,
ON, OFF

Symbol14 XU 15 12 DC Balance Z L £,
ON, OFF

4 bit @ Sync Header #EFHL £7,
MSB First, LSB First

#£1.3.2-7 N\Z—2P—UR

15H R
Sequence Repeat, Burst
Repeat HfE Pattern
IN—
NI AT Internal, External-Trigger (Aux Input), External-Enable (Aux Input)
TALA Internal: 0~2147483640 bits, 8 bits step
Ext Trigger, Enable: 0~2147483520 bits, 8 bits step
Adjust Method: Auto, Manual
JEIE Internal: 12800~2147482624 bits, 256 bits step
Ext Trigger: 12800~2147483392 bits, 256 bits step
IN—=ANFAT IV 25600~2147483648 bits, 1024 bits step
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I5H

AR

Bk
B — N, B

HFAI
BEEFR R

EEaIEE

ek

TL—ArE

T —hLv AT

TL— A E
TT—[TT—LIKAE

=7 — R

EIVEFI A% — 3 v
SKP OS Filtering

#£1.3.2-8 AIE
&
TT—L—h: 0.0001E-18~1.0000E00
7 —H: 0~9999999, 1.0000E07~9.9999E17

TT— A H =3l 0~9999999, 1.0000E07~9.9999E17

TT—T)— A —r3L (%): 0.0000~100.0000

Ji B 2400.000~32100.000 MHz
JoE I B T e +1 ppm +1 kHz*
DV ¢ 0~9999999, 1.0000E07~9.9999E17

FHIa AL H—r3)0
T JOAA LA — 3L

0~9999999, 1.0000E07~9.9999E17
0~9999999, 1.0000E07~9.9999E17
Time, Clock Count, Error Count, Block Count

RFFH] - 1 #b~99 H 23 Kfff] 59 43 59 #»

A4 & > E+4~> E+16
7= >E+4~>E+16
PASDVE- & > E+2~> E+14

Single, Repeat, Untimed

On, Off

Calculation: Progressive, Immediate
Interval: 100 ms, 200 ms, 500 ms
On, Off

Sync. Threshold: INT, E-2~E-8

PRBS: IS =V

Data: Frame On, Quick
Mixed-Data: Frame On

HSSB Data: FEAIATTT A

4~64 bits, 4 bits step

AV

1~(Pattern Length — Frame Length +1) bits, 1 bit step

Total, Insertion, Omission
Transition, Non Transition
1 ms, 10 ms, 100 ms, 1 s
PUF OBIEIZHEILL 72 SKP OS A bR 2HE6E,

PCle: Genl, Gen2, Gen3, Gen4, Genb
USB: USB3.0, USB3.1 Gen2

FIENDHIEDOE Y N —NTOAENEREE,
2% — 73 HSSB Data D&, ON OAHR)

*: Gating 5 =F MP1900A DA 1> 10 MHz 3L IES VR EEIC T
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1.3 H#

#1.3.2-9 IS—fEH

= RE
TuyIIARY Data /37— i BTG L THIE R S DERS
Mixed Pattern ¥, HSSB Data i3 #4)
By = NE— K (bits) Step [bits]
2~2097152 1
2097153~4194304 2
4194305~8388608 4
8388609~16777216 8
16777217~33554432 16
33554433~67108864 32
67108865~134217728 64
134217729~268435456 128
SRR P 32ch DI BALE D ch T xR HERS
SR~ A 1 H: &
L: Mask
Fr 7T v BEHE *1
PASDTE 1, 2, 4, 8, 16, 32, 64, 128
TR MO (= 7yt
N Error Detect, Match Pattern, Manual Trigger, External Trigger (Rising Edge)
N AT Top, Middle, Bottom
vy FRE— 4~64, 4 bits step
il TA~—YrrLEe, 22T #1172, Eye Contour®L.*2, PAM4 BER I &

Auto Adjust™3.*4%5, Auto Search™3, Auto Search PAM4 & —R*6

%k 1: HSSB Data HF X%

%2: VAT L/vv 2% Clock and Data Recovery [Zi% & L7- & (38 N A A]

*3: NRZ, PRBS /& —r D~ —73 1/2

*k4: Auto Adjust HERE THOND R AL, BEF ML (Voh + Vol) / 2 13T,
PEARF T (P11 + P2) / 2 fEDARA M CTT, Auto Adjust BEREIS, 4
A —7 T EEBIIL7-L%, Auto adjust operating point BT 5
12425 mV LIS TV ARA RN CIE R ICEEL £,

25mV

-- Voh

--- Vol

Auto adjust operating point

*5: AJMEHD Eye B RFRTILRWEXIE, Auto Adjust FEHE Tt #i%
BonEti, AIESD Eye HIENIERFROLEEIL, Auto Search Fine

DA ZHELEL £,
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*6: PAM4 EIEDXL VR E)ETHHZE, PRBS "F—2ipo~—23 1/2

#*1.3.2-10 PAM4 BER Measurement

IHHE

g

PAM4 BER Measurement

TFRENF— B E AT RE
GrayPRBS7, 9, 10, 11, 13Q-IEEE200G_400G[Draft2], 15,20
GrayPrePRBS20
GrayPreQPRBS13-CEI
GrayPreQPRBS13-IEEE100GBASE-KP4_Lane0, 1, 2, 3
GrayPRQS10
GrayQPRBS13-CEI
GrayQPRBS13-IEEE100GBASE-KP4_Lane0, 1, 2, 3
GraySSPR
PRBS7, 9, 10, 11, 13Q-IEEE200G_400G[Draft2], 15, 20
PrePRBS20
PreQPRBS13-CEI
PRQS10
QPRBS13-CEI
QPRBS13-IEEE100GBASE-KP4_Lane0, 1, 2, 3
Squarewave
SSPR
SSPRQ

Transmitter_Linearity

#£1.3.2-11 \FZE/OQOVITA4LA

IHHE

g

AR E #i PR
THePE

mUI - ps 224
Calibration

Calibration HELEF IR

—1000~+1000 mUI, 2 mUI step

+50 mUIp-p*1.*2

A

A

Calibration FEftit%, IROKEBIT/R 0T LE I THAICHR R
* 1/1Clock DJEH%73+250 kHz Z{LLT- 55
- BEARJE PHIR 23 £5°C 2 bl 6

x1: BT S <200 fs RMS) OA L mra—7 %1
*2: {UFRME
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1.3 H#

#1.3.2-12 Hoyo)h/\1)

IHH b3
ray ) —AYEz Clock Recovery, Clock and Data Recovery iR [ g *1
BIEE Yy L —h NRZ PAM4
2.4~21.0 Gbit/s*2 2.4~21.0 Gbaud*2
2.4~32.1 Gbit/s*3 2.4~28.1 Gbaud*3
28.100 001~32.1 Gbaud *3*4
X A 2.400000~21.000000 Gbit/s, 0.000001 Gbit/s step*2
2.400000~32.100000 Gbit/s, 0.000001 Gbit/s step™3
RGBS E Y FL—h R Bit rate [Gbit/s]
100G ULH 32.100000%3
PCI Express Genb 32.000000%3
32GFC 28.050000*3
100G OTU4 27.952496*3
100GbE(25.78x4) 25.781250*3
InfiniBand EDR 25.781250™3
SAS 24.000000*3
SAS4 22.500000%3
Thunderbolt2 20.625000
DisplayPort UHBR 20 20.000000
USB4 Gen3 20.000000
PCI Express Gen4 16.000000
InfiniBand FDR 14.062500
16G FC 14.025000
DisplayPort UHBR 13.5 13.500000
10G FC Over FEC 11.316800
10GbE Over FEC 11.095700
0TU2 10.709225
G975 FEC 10.664228

*1: A7 al x22 FEERFZIEIUATEE, Datal Input ICA SN T —H#0 07
oy 7 A,
ANJ173%—21%, NRZ, PRBS /¥ —2ipo~v—2r 3 1/2,
PAM4 51X PRBS15 Datal Middle T7wv 27U 3U%1T\, Data2
{2 C Upper/Middle/Lower #| & %179, MU195020A + J1741A +
GO0375A + J1728A %f[f]#, Target /L — 7 #1314 Bit rate D K% iE
ETHIE,

*2: A S ar x22 Y
*3: F 7 ar x01 AV
*4: fFHE, BER 1.0E-7
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£1.3.2-12 2Ovyo)hnN\) (=)

IEH R
KISHEE Y —h (i) g Bit rate [Gbit/s]
10G FC 10.518750
10GbE 10.312500
Thunderboltl 10.312500
DisplayPort UHBR 10 10.000000
USB4 Gen2 10.000000
InfiniBand QDR 10.000000
USB3.1 10.000000
0C-192/STM-64 9.953280
8G FC 8.500000
DisplayPort HBR3 8.100000
PCI Express Gen3 8.000000
HSBI 6.250000
SATA 6Gb/s 6.000000
DisplayPort HBR2 5.400000
PCI Express Gen2 5.000000
USB3.0 5.000000
InfiniBand DDR 5.000000
4G FC 4.250000
XAUI 3.125000
SATA 3Gb/s 3.000000
DisplayPort HBR 2.700000
O0TU1 2.666060
InfiniBand SDR 2.500000
PCI Express Genl 2.500000
0C-48/STM-16 2.488320
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1.3 H#

£1.3.2-12 2Ovy2)hN\) (#F)

IEH RE

EEey b —MBTEHERE HY,
[ —EARENICHL PPG OEMEE Y M —MIBREL £,

0 il 77 *5 72 bit (Zero Substitution 215)
1y 7 i *5 +200 ppm
=7 W — T Bitrate Bitrate

MHz, Jitter Tolerance™8, Variable 2 5Hi&R A]

1667 % 9578
BE,

Variable SR B FELOFR E D AT HE,

Bit rate [Gbit/s] REEE [MHZ] | Step [MHZ]
2.400000~5.500000 3
5.500001~7.500000 3~4 1
7.500001~9.500000 3~5 1

9.500001~10.500000 3~6 1
10.500001~12.500000 3~7 1
12.500001~14.500000 3~8 1
14.500001~15.500000 3~9 1
15.500001~17.500000 3~10 1
17.500001~19.500000 3~11 1
19.500001~20.500000 3~12 1
20.500001~22.500000 3~13 1
22.500001~24.500000 3~14 1
24.500001~25.500000 3~15 1
25.500001~27.500000 3~16 1
27.500001~29.500000 3~17 1
29.500001~30.500000 11~18 1
30.500001~32.100000 11~19 1

k51 AT ar x22 Ak
K —F =T HI A E Y R — O B KR EE CTHRE,

% 6: Jitter Tolerance {IEFIZ, /V— 7 #l % AR ELET,
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£1.3.2-12 2Ovy2)hnN\) (=)

IHHE

g

Ui
Dy ) A RY R

100

Bkl —h 28.05 Gbit/s, 32G FC Jitter Tolerance Mask #E#L

10

1

0.1

N

Jitter Amplitude [UI]

0.01

10 100 1k

10k 100k 1M 10M 100M 1000M
Modulation Frequency [Hz)

ZRREIRE (Hz) AR HA< A (Ulp-p)
10 50
10,000 50
100,000 10
108,805 7.5
3,709,271 0.22
250,000,000 0.22

HEHL

100

10

BS

N

Jitter Amplitude [UI]

10 100 1k

10k 100k 1M 10M 100M 1000M
Modulation Frequency [Hz]

ERBEKEE (Hz)

SuRMh< RS (Ulp-p)

100,000 7.5
3,409,256 0.22
250,000,000 0.22

B bl —h 25.78125 Gbit/s, 100GbE (25.78 x 4) Jitter Tolerance Mask

% 7: MU195020A EDv—7 3w 7, PRBS2431-1, 7 — % A S IR IE

Vp-p ([ZTHE

*8: fUFEAHE, 20~30°C IZTHE

0.05
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1.3 H#

£1.3.2-12 2Ovy2)hN\) (#F)

ER R
A VAl EwhL—Fh 14.0625 Gbit/s, InfiniBand FDR Jitter Tolerance Mask #E#ilL
A=y ray) 100
(e ) 5
- 10
T N
E K
< o1
[+ 1]
E
= 0.01

10 100 1k 10k 100k 1M 10M 100M 1000M

Modulation Frequency [Hz]

ZHREKE (Hz) Syamth<A%S (Ulp-p)

40,000 7.5
1,363,636 0.22
150,000,000 0.22

v hl—h 14.025 Gbit/s, 16G FC Jitter Tolerance Mask YL

100

2

) 10

3

= ™
s ! \
£

— 01

[+ 1]

E

= 0.01

10 100 1k 10k 100k 1M 10M 100M 1000M

Modulation Frequency [Hz]

ZRREIRE (Hz) DR H<T RS (Ulp-p)

561,000 2.25
5,535,929 0.22
150,000,000 0.22
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£1.3.2-12 2OvyH2)hnN\) ()

ER R
A VAl B bl —h 10.3125 Gbit/s, 10GbE Jitter Tolerance Mask ZE#L

A=y Ray)! 100

(e x) 5
§ 10 \
E K
< o1
[+ 1]
E
= 0.01

10 100 1k

10k 100k 1M 10M 100M 1000M

Modulation Frequency [Hz]

BB (Hz)

At h<RY (Ulp-p)

40,000 7.5
1,363,636 0.22
150,000,000 0.22
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1.3 H#

£1.3.2-12 2OvyH2)hnN\) (#F)

IHH g
A TV MU181500B z{# H L C, #EME 5300 ppm @ SSC % [FIRF I ZFHIAN AT HE,
VA= aa Vs PaY)) v hL—h 28.05 Gbit/s
— 100
2
o 10
E 1 \\
Qo
E . N
@
£ 001
= 10 100 1k 10k 100k 1M 10M 100M 1000M

Modulation Frequency [Hz]

ZHREKE (Hz) Syamith<A%S (Ulp-p)

108,805 5
10,880,528 0.05
250,000,000 0.05

vy hl—h 25.78125 Gbit/s,

100

5
o 10
T
S i S
g N
< o1 \\
o
£ o0
10 100 1k 10k 100k 1M 10M 100M 1000M
Modulation Frequency [Hz]
ZRREIRE (Hz) AR HA< A (Ulp-p)
40,000 5
4,000,000 0.05
250,000,000 0.05
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£1.3.2-12 2Ovy2)hnN\) (=)

IHHE

g

Ui

(e)

sy 7 =8N

E kb —h 14.0625 Gbit/s

Jitter Amplitude [UI]

100

10

N

B

10

100 1k 10k 100k 1M 10M 100M 1000M

Modulation Frequency [Hz]

EEREIRE (Hz)

SwyAfit <R (Ulp-p)

40,000 5
4,000,000 0.05
150,000,000 0.05
v hl—h 14.025 Gbit/s
—_ 100
=)
o 10
el
=
£ 1 N\
Q.
= \
< o1
o
£ o01
10 100 1k 10k 100k 1M  10M 100M 1000M
Modulation Frequency [Hz]
ZRREIRE (Hz) SRt HA< A (Ulp-p)
561,000 1.5
8,413,317 0.1
150,000,000 0.1
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1.3 H#

£1.3.2-12 20vy2)hN\) (=)

IHH g
D ATt e hl—h 10.3125 Gbit/s

Iy T —2)7 8

(e) =
2
o 10
-]
2 i
g N\
< o1 \\
g
£ o001

10 100 1k 10k 100k 1M 10M 100M 1000M
Modulation Frequency [Hz]

ZTHREKE (Hz) Syamth<AZ%S (Ulp-p)
40,000 5
4,000,000 0.05
250,000,000 0.05
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BI1E HE
%£1.3.2-13 SwAfith
== 1%
AV vyl —h: 16 Gbit/s, 28.1 Gbit/s*, 32.1 Gbit/s*
IR a2 fif R IR = PRBS231-1

MU181500B #f# 1L C, #%1E 5300 ppm @ SSC &, 0.3 UI ® RJ % [flkHC

FIINATRE,

MU195020A EDN—TF Ry 7825, 20~30°C DH5 1 SDDOIRE THE
RJ+BUJ > 0.5 Ulp-p, £721% SJ + RJ + BUJ > #i#&fEi+0.3 Ulp-p DLX,
MU181500B DAY Overload FrE725,

10000

1000

RAHNATREE
- = FRIEME

100

10

Jitter Amplitude [Ul]

1

0.1

10 100

1k 10k 100k

™ 10M 100M

Modulation Frequency [Hz]

1000M

wWAE Mo | PR i Ui
10 2,000 2,000
7,500 2,000 2,000
100,000 2,000 150
1,000000 200 15
10,000,000 16 1
250,000,000 1 1

*

F7ar x01 AV
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1.3

VoL a

#:1.3.2-14 <IFFrRILEE

I5H R
avER—grte
Fr 1K 2
NP = Combination FFDFX E
LR, n =2 (2ch Combination F§)&9%
Data
T—aE 2 X n~268435456 X n bits, n bits step*3
Mixed
oS 2048 x n~(268435456+231) x n bits, 1024 X n bits step™3
T—aE 1024 X n~268435456 X n bits, n bits step*3
HSSB Data Combination FfIIEX E CTEEH A,
Block Window Data /3 — &5 E IS U TRE TR BERSE
Mixed Pattern RFi3 L)
Zero-Substitution 7% 2n—1 KL HEL
LR, n =2 (2ch Combination ) &7°%
A E Sy iR RE NE— K (bits) Step [bits]
2~2 097152 X n 1Xn
2097153~4194304 X n 2Xn
4194305~8388608 X n 4Xn
8388609~16777216 X n 8Xn
16777217~33554432 X n 16 X n
33554433~67108864 X n 32 Xn
67108865~134217728 X n 64 Xn
134217729~268435456 X n 128 X n
IN— K
IN—=ARY AL 25600 X n~2147483648 x n bits, 1024 X n bits step ™3
JEVEH Internal: 12800 x n~2147482624 x n bits, 256 X n bits step*3
Ext Trigger: 12800 x n~2147483392 x n bits, 256 X n bits step*3
TALA Internal: 0~2147483640 x n bits, 8 X n bits step™3
Ext Trigger, 0~2147483520 x n bits, 8 X n bits step™3
Enable:
HE
(] 250 i
T —Ahk 4 x n~64 x n bits, 4 x n bits step*3
TL—LNLE 1~(Pattern Length' — Frame Length + n) bits, n bits step

%k 1: Test Pattern 7% HSSB Data D &EXIFRETxFER A
%2 HEOADY M F-NTaL R —a AR ETCEEY A,

*3: ALER—T AR ESITNDT R TOF v /LT
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£1.3.2-14 TILFF¥ILEE ()

= R

7 —fEH Total, Insertion, Omission
Eye Contour

HE x5 Data 1~Data n*¢
Eye Margin

HE x5 Data 1~Data n*¢
Bathtub

HE x5 Data 1~Data n*¢
Capture 2ch 2B f—T a9 A[RE*3

k4: KT v RIVMAL

#1.3.2-15 —hxfEaE

IER ki
Sk 21 mm (H), 234 mm (W), 175 mm (D) 772U, Z&EWE £7
BH& 2.5kg LLF
it YL i A 15~35°C
PRAFIRLEE —20~60°C

#&1.3.2-16 Lok AE

HH R
PCIe

K HUAS PCI Express Base Specification Revision 4.0 Version 0.5, 0.7, 1.0
PCI Express Base Specification Revision 5.0 Version 1.0
By —h: PClIe Genl, Gen2, Gen3, Gen4, Genb
L= x1
TANKE Root Complex, End Point

WEF T ay F7al x10/x11/x22 £721E x20/x21/x22

BTN 2T MX183000A-PLO11:

PCIe LTSSM IZf€\V>, Loopback A7 —MIEBBI 572010 B
Training Sequence #3421, DUT % Loopback {RE&IZ T DT LM
e,
MX183000A-PL021:

PCle LTSSM (Z7&Vy, DUT &@ Negotiation 2474 —KL, DUT %
Loopback IKEIZTHZ LM AIHE, LTSSM DR AEER L Log L L T
Hr Al EE, (MX183000A-PL021 Tik, MU195020A, MU195040A 73
1 HOEE,)

MX183000A-PL025:
PL021 D% PCle 5.0 ETHLRT DL A HE,

ERY TN 2T OK AT T a T, MX183000A-PLO01 #BINT 52 LT,
MU195020A, MU181500B, MU195040A Z#ilf#IL, Jitter Tolerance Test
Z YR — A BE,
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1.3 H#

£1.3.2-16 HiiRHEAE (f5E)

= R
Loopback Through Configuration, Recovery
T AN — Modified Compliance Pattern
Insert Delay Symbol:  Enable, Disable (Genl, Gen2 D4 %)
Insert SRIS: Enable, Disable

(Gen3, Gen4, PCle5 D EXA7%h)

Compliance Pattern
Insert Delay Symbol:  Enable, Disable (Gen1l, Gen2 O & XH %))

User
PRBS, Data
SKP Ordered Set Enable, Disable
Insertion
SKP Length/Insertion Genl, Gen2 DEx
Length: COM+1, COM+2, COM+3, COM+4, COM+5
Interval: 768~3076, 1 step
Gen3, Gen4, Genb DEx
Length: 8,12, 16, 20, 24
Interval: 187~750, 1 step
Dynamic Link Training | MX183000A-PLO021 i F gkt
T A Tx SKP Count,
Rx SKP Count (MX183000A-PL021 f /i)
Error Rate, Error Count (MX183000A-PL021 i F &)
LTSSM =2
Log Item LTSSM State, Link Speed, Time[ns]
Log Size 16384 [F]
15 1k A Memory full
USB MX183000A THilfHl=iLHZE T Rt USB OF7 Aha AR —hLET,
KBS USB3.0/3.1/3.2
WEF T ay USB3.2x1 D&X™1: F 73l 10 7215 20
USB3.2x2 D&E*1: F 7= 20%2
WEY TRy 2T MX183000A-PL022:

USB LTSSM (Zf€vY, DUT &® Negotiation 2474 —kL, DUT %
Loopback (KAEIZTHZ LAV AIEE, LTSSM OIRFEER X Log £L T
fEMT R BE, (MX183000A-PL022 T, MU195020A, MU195040A
WA 1T ALEL,)

MX183000A-PL022 (Z , MX183000A-PLO01 % B M3 A2 Z & T,
MU195020A, MU181500B, MU195040A Z#ilf#IL, Jitter Tolerance Test
ZYR—AHE,

MX183000A-PL022 (Z MX183000A-PL023 iEM7 52 LT, MU195020A &
MU195040A Z#if#IL, USB3.2x2 Link Training Z %7~ —hAlHE,

k1: A7 ar 22 BLE
% 2: MX183000A-PL023 A3 4HHE
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Bl1E HE

1.3.3
1.3.4 MU195050AR#%&

#1.3.3-1 BEEVFL—F

I5H Ik

;IFE YL —h 2.4~32.1 Gbit/s
#1332 T—42AN

I5H R
e = VI 2
FX¥ RN BHIZ0OD AT 2 (Data, XData) (Differential)
TEE 1.5 Vp-p max. (Single-ended)

3.0 Vp-p max. (Differential)
F7'vh -2.0~3.3V
it 50 Q
ARy z K=xr% (f)
#£1.3.3-3 FT—4aHN

I5H R
Fr 1K 2
FX RNBHIZ0DH T 2 (Data, XData) (Differential)
SRR -3 dB +1/-2.5 dB*2
it 50 Q
axRyz K=xr% (f)

*1: JARXREFRDPLHDENDEFILAC HEEINTWET,
*2: 12.890625 GHz, [EE CTHE
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1.3 H#

#1.3.3-4 SEAH*

I5H R

Fr 1K 1%2

A% 2 (Differential)

TEE 1.5 Vp-p max. (Single-ended)
3.0 Vp-p max. (Differential)

H 7 A Data Input 1 Channel ® A4, 7810z " HE
Data Input 1 Channel TiZ DMI/CMI, White noise, LT External
Input % HEM TR FTHE
Pbata Input 2 Channel CTix DMI/CMI 3 XY White noise ZHEfth TR af
AE

i 50 Q, AC &

ARy z SMA =74 (f)
*1: MU195020A @ Gating Output 5 5 L8 L THEH T2,
*2: Data Input 1 Channel ® &5
£13.35 EHE—RLL4—TxF (DMI)*’

I5H R

fihe 0~200 mVp-p (Differential)*2

RIEREAT 7 1 mV

RIE e L +20%+10 mV*3

JE 2~10 GHz

A EAT T 10 MHz

i IE%IK

Presets PClIe 3, PCle 4, PCle 5

HH ) il Data Input 1 Channel & Data Input 2 Channel Z[FRfiZA, A 7810 %

Al e

Data Input 1 Channel Ti¥ DMI/CMI, White noise, &' External
Input ZHEfh TEIRATHE

Data Input 2 Channel Tix DMI/CMI 35X 0" White noise ZHEfl TR Al
[f=

DMI & CMI (IR 23 7T e

% 1: Data Input 2 Channel (Z%FL TR EIZIL,
*2: BIEIE 0 mVp-p 71O ATHE, 72721, I 4 mVp-p 2SR

*3: JEM$ 2.1 GHz, 4.2 GHz, X0 10 GHz 128\ T, 20~30°C OH5 1
DODIRE THE
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%1336 IEVE—RAL4—T7 (CMI)*'

I5H R

PR 0~250 mVp-p (Single-ended) *2

RIERXEAT 7 2mV

IR +20%+25 mV*3

JEEK Low Band: 100 MHz~1 GHz
High Band: 1~6 GHz

JEW R EAT T Low Band: 1 MHz
High Band: 10 MHz

i 1ETZHE

Presets TBT3, PCIe 4, PCle 5

aspaliiilkil Data Input 1 Channel & Data Input 2 Channel Z[FRIFfi24, 78102
AR
Data Input 1 Channel TiZ DMI/CMI, White noise, 3L External
Input ZHEM TR FTHE
Pbata Input 2 Channel CTix DMI/CMI X" White noise ZHft TR nf
AE
DMI & CMI [ L[RIRFH 7) 3 T e

% 1: Data Input 2 Channel (Z%FL TR E XL,
*2: FEIX 0 mVp-p 2B AEE, 72721, #EEEIE 10 mVp-p 2 HARAE

*3: JE% 120 MHz, 400 MHz, 1 GHz, X0 6 GHz (238 T 20~30°C
DD 1 ODIEE THIE
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1.3 H#

#1.3.3-7 KRIA/4 X"

IEH R
7T IR +5 dB (10 MHz~10 GHz)
JVANT 7 I & > 5 (p-p/rms)
PR 0.2~25 mV rms
IRIERR EAT v 0.2 mV rms
PR e L +20%+2.5 mV rms ™2
aspaliiilkil Data Input 1 Channel & Data Input 2 Channel Z[RFHZA Y, A7 HJ0E
X THE
Data Input 1 Channel TiX DMI/CMI, White noise, 3L External
Input % HEM TR FTHE
Pbata Input 2 Channel TiZ DMI/CMI £ X White noise ZHEfth TR 7]
AE
% 1: Data Input 2 Channel (2% TR EIZIL,
*2: # 50 GHz OH TV 7FinRAa—7 18\, Bl /A X% LS
%, 20~30°C OHD 1 DOIEETHE
#=1.3.3-8 —f%M4aE
I5H b
REES 21 mm (H), 234 mm (W), 175 mm (D) 7272L, &EWE £
B 1.2kg LLF
Aok L S SRS 15~35°C*
TRAFIRE —20~60°C

%1 MP1900A (ZHLAIA AT & & DR 2R JE PHIRE
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B2E [E/HFIDES

ZOFETIE, MP1900A E ¥ =—/L O HFTOHEfFIZOW TR L E97,

21 MP1900AN D EETE oo 2-2
22 TFI)T—Sav DA E e 2-2
2.3 FRIEBHIEAIE e 2-3

i
i

RO




FE2E (EHBIDER

2.1 MP1900A ~MD%#5E

MP1900A ~DE Y =— V4% IEEEIROBAFIAIZ OV TIE, TMP1900A
T FINIFVTATFIAY-R B EIO TS 35 AT % | 22 L
L&Y,

O ~ = -~
22 TIVr—ia DigkEARx
MP1900A (ZEEFE L2V =2— L O#liIE, MX190000A 774 V747
FIA4H-R #7727 CLT, MX190000A EFFONET) TITWVVET,

MX190000A DIH BP9 %y NI DOFINE, 7V r— g OFAETEIC
SWTIE, TMX190000A 7 F A7 F VT 47 F 749 -R Hl#EHY7ho =7 Bk
FHEIEZBRL TIEEN,




2.8 BREIFAEE

2.3 WRIERHIE AL

MP1900A £ =—/L D AR DOERITLFERBEEOFPAN TH AL T

TZEVY,

H#PASNCHEHLT S 6, SRR ThiHvET,

A EE

MP1900A ELa1—ILIZEEBZANTDHIGEEIX, EEREBZD
BAGEBEENENSLENESIZLTESW, BN KIET EH
TnhHYES,

HA1E 50 Q GND #&inTHEAL, EREMRLAARLY, BK1E
BEMAZ=YT B EIFRLTLENTLESLY,

HEIMKRELTALDIRYZEEGKT SHHIIC, Eiichd
FENDHEF (RRERLEL) LOMET7T—RBE TR HEHL
TSy,

REhr — I IL DN EBIRERRITaVTUoFELTHETHIE
NHYETOT, NERERRIIEBLEZAVTERENE
LThBERLT S,

MP1900A ELa—/LZE#ExIZRAITRL TSN RlF1=1=
([CHRRE, F-(TERIBETARELIIGE, AVTHUREEEY
THEENHYFET D TEEL TS,

MP1900AEL 2 —JLICZIFNATYyRICLHEEEAZ MR, &

ARABSNTONET , ChoDERIFFHERICFREITH VDT,

ABRZHEIT TSR G LT ICLAENTZEY,

MP1900A EZa—IJLIZHEEN TSNS T)Yk IC [ERE
HIELTHYFETOT, EXFIZRAITFRNTESW, BT f=1=6
[ZHFE, BLUMEBETNREELEES, AVTFUREEHY
THRSGAENHYFET D TERELTESLY,

MP1900A £ 1—ILEZHBERWENSTE=0, EEZHND L
[CEEIYNEESE, EEFBIIVRMNRINSYTEZEFLTWES
W URRRNSYT D RxHEIIEEE v b EIE MP1900A D
T =Ry THEFELTIZEY,

i
i

RO



FE2E (EHBIDER

A EE

MP1900A DERILE) L TH, T 21— I/ILHAHFOY—IC
KUY, EHEEDHIRO DUT £HEI 2 ZTNAHYET ., T L
TOIEICBELT, BEDEFETOTZSLY,

MP1900A £V a1—/)L%, hD#ERFO DUT &iEHLI-IKET,
MP1900A D ERFH#E). T LIELV TS,

<BREBHFOFIE>
1. MP1900A EVa1—/L&, hD#3545 DUT LDEHEMN
HANTNBIEEHERTS
2. MP1900A DEREEET S
3. MP1900A £ a—/L&, R8O DUT 2E#Hi95

<ERETHOFIE>
1. MP1900A EDa1—/L&, #3545 DUT EDEHEMN
NNTWNBIEEHERTD
2.  MP1900A DEREXRTTS




2.8 BREIFAEE

A EE

MP1900A EZ1—/LDHAIRIEDNERZ, NATRATA—15E
ZEBLT, MP1900A EVA—/LOHNESLERBEEART
558, EREROHAEHCEFDEEHICL>T, MP1900A
EVaA-ILOHEAmFIESAMHY, REERZERBSETL
FOEDHYET UTOILITBELT, FELTIIZALY,

EREXZEMAIKET, {FMHADER, BYSNLEITHEL
TS,

EREROH S ON/OFF &, 3R TOESDEHEMNTT L=
HEITFTOTESLY,

<BEF|E>
I TE 2 {51 1 -
1. MP1900A EXa—I/ILBLUTRTOPREEHRT S
2. EREREROHADEONIZTS
3.  MP1900AEDa1—/ILDHEAZEONIZL, BIEEKRTTS

I TE ZE fim i 2:

1. MP1900A €2a—ILDOH A% OFF 25

2. ERBREOHEANFOFFIZTS

3. MP1900A EVa—IBKLUELEBROEYSIL, Fi=l&
DUT DD EMRAEEITT D

TENDEREEZHCAREER (MP1900A £ a—)LH Al
TOA—TUFERIEa—k, BRAKIO—TEFE->TLSEEIEE
DEMIREDZEEAE) TH, DUT 2 MP1900A EXa1—/)LEH
BIERBWEOIZ, "MTRT—OERHEFICIE, EFERKY
50 QFERTAHEEHRELET,

i
i

RO



FE2E (EHBIDER

ER H HION/OFFIZ T RTOEHEMN
ETH#

50 Q DUT, /NA—URARDRED=HI

MP1900A
MU195020A
=& R#hr—J L 2| m#@sr—I0 | put
MU195050A :D:D:_' :D D:
INAT AT4—
~— —— _
EREEEMA R ETORELIYSLI

THiEL

B2.3-1 NATRT4—D A




BIE NI NARIZDH

ZOETIE, MP1900A £V a2—/L D30, BEUEY 22— LR OHEHRHZ SOV
TRHALET,

31 INRILDERBA .o 3-2
311 MUT95020A...... e, 3-2
3.1.2 MUT95040A... .. e 3-3
3.1.3 MUT9S050A...... e, 34
32 EUa— LRI o, 3-5
321 ITo— Al EZET BT S e, 3-6
3.2.2 NoiseZftMLTHIS—RIEEZTDHIEE.......... 3-7 3
323 UYARAEMITAEE e, 3-8
3.2.4 PPG®Multi ChannelRIEiZ T 5BE ... 3-9

N
- 3
Jv
B
&
[0\
=
-3
74
ol
D
ﬁé‘
BH
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BIE NREULBLPRRIZDHE

3.1 /\R)LDEREA
3.1.1 MU195020A

C,

%T\

[1] 2] [3] [4] [51 [6]
B3.1.1-1 /33 )LAMER (MU195020A-x10)

PP .@' 2.0PE0PE0P

wmA OMAI“A u-wn

[2] [3] [4] 51 [6]
BE3.1.1-2 /SFRILAMER (MU195020A-x20)

#£3.1.1-1 HADBME SV

55 2 T RE
[1] | Data Output, #£H)D Data, Data (55 HNT22%74TT,
Data Output FT L BATIOSES ERA AT 2 ADI N BT HI LIS TEETS,
[2] | Gating Out, Repeat I: BAI RSN LR ET,
Gating Out Burst FF: Burst HOX A TEFH I E20ET,
[8] |AUXIn HBE 5 AJIHaxs 2T,
Error Injection, Burst Zi®R CX £,
[4] | AUX Out, W BH =R 5T,
AUX Out B EIZEY, 1/N Clock, Pattern Sync, Burst2 {5 54 H L E7,
ZE D72 0T, AL ax s 2303 R imEs (J1632A) THE
Ui L CTLIZENY,
[5] | Clock Out ray IG5 M THaRxs 2 TY,
[6] | Ext Clock In WOBEZID Clock (5 5 &2 A1 T5aR74 T,
MU181000A 12.5GHz ¥ &4 A+
MU181000B 12.5GHz 4 R—k TP A4
MU181500B ~'» 4 255
SIS e

k1 AR YA ORERE ST MG3690C U — X TY,

MG3690C 2V —XDFEMIE, 24t Fo T ERBE TR RIWE <72
EYAN




31 INRADFH

3.1.2 MU195040A

Ext Clock In

ln m AT out e 2
eQ%Q®  E0°

05109 A Im u-:w»A

[1] [2] [3] [4]

B3.1.2-1 /$RILAVEIR (MU195040A-x10)

3

bitls 81

P 008
2,500, &N

N

*

JV

B

@ @ K

s §

X3.1.2-2 /\fJLHERR (MU195040A-x20) *

7

5

£3.1.2-1 SEWOBHELUHEE %%

B2 & 7 M i
[1] | Data Input, Data, Data (8 5& AJIT5ax72TT,
Data Input B IOV 7V A IS L ET,

MU195040A-x22 77227 7783 —%FR4EL T D354, Data Inputl (2
ANULIAG Bnray s RAESIET,

[2] |AUXIn HIBME 5 ATTHaxs 2T,

X EIZLY External Mask, Burst, Capture External Trigger %R
T&EET,

[3] | AUX Out, HBE S Haxs 2T,
AUX Out B EIZEY 1N Clock, Pattern Sync, Error, Sync Gain {5 5% H /1L
ES5

ZEFH 1720 T, FEHLARWa R 23003 R ey (J1632A) T
U LTSN,

[4] | Ext Clock In ray g BE NI THARTZTT,




BIE NREULBLPRRIZDHE

3.1.3 MU195050A

d

(2]

(2]

L

Ottt ) o

| | | |

[1]

(1] (3]

3.1.3-1 /SRILSERR (MU195050A)

#&3.1.3-1 HADBME ZUHEE

55 B FR HeE
[1] | Data Output, S ARSI ZEB) D Data, Data (8 5 &M /1T5ax74TH,
Data Output
[2] | Data Input, I ARXEAINNT % Data, Data &8 & AT 252742 TT,
Data Input ZEERNB IO TV ATl FICRELET,
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REE BERTYS
—20~20 1

/
\

5.1.1-2 Half Period Jitter % F
E:
MU195020A T —XH 2T, D IH72 34— TIiEH IR IE AR
50%IK FL720, 7'y NEE (Vi) DEENTAHZERHVET,

5us BLE “0” (F2iX “17) 2feLizdbE DR 5 us KD —
DSR2, LT ‘07 F2iE “17 O AICE > TAERS
NATFREMENHVET, £/, N—AIF—o 7P Iz k> ThAERS N
LABEMEDN B £,

=N 1/2 USO8 —
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5.1.2 DelayMH5E
MU195020A-x30 £721% MU195020A-x31 E3EEE X, Clock 2% LT
Data H /1O FRZ AR EIIC AT A TEET,

Data Out i X X

ClocklZxtL, DataDRItHEEZ D EMNTEET,

o

Clock Out

5.1.2-1 Delay $7%

[7] 21G/32G S| PPG [z=IcHl |V c: OFF

B Output |® Emphasis [B Pattern |Error Addition | Pre-Code | Miscl | Misc2

_ Output
Bitrate |:m:| Gbltfs
output Data@ |ﬂ| clock |ﬂ\
Level Guard @ OFF ot AT Eactor
Defined Interface @ |m| \70\ dB
amplitude @ [ 1ooo| vep m\ or
offset@ | ACOFF ]| u.ﬂuu] v |:\.'th |v| E 0.000:\ v
Half Period Jitter @ |7u|

(] o = o[ @e 7 [
[3] Jitter Input @ Relative || |J‘| U

[2]
[4]

| | [
[5.1.2-2 Output 27 M Delay % F

[1] [Calibration] #%>FLET,
ZORB T BT T HZET, AR ERERED Calibration 23 FE{TSIVET,
BIREA AT LTEX, B EAEERLIbE, FRITAEEENENLZE
x7¢L, Calibration HELET 7 — AN SATLIZEXI(Z, [Calibration] %4
FLTIITLTLEENY, Calibration 1%, BLZ 1 LU T TR TLET,
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(2]

Delay (ZAZH%Z mUT AL /2L ps AL CHRELET,

<mUI BfrEE>

—1000~1000 mUI £T% 2 mUI A7 v/ Z IR ETEET,
2 ch Combination F72(% Channel Synchronization FZ{THX, —64,000
~64,000 mUI £T% 2 mUI A7 v/ T IR ETEET,

<ps HNLEF>

2 mUI A1 J DR8I ps B CRREN TEE T, % EH#PHIZ—1000
~1000 mUI % ps HAZIZHEL72E T,

2ch Combination %£72/% Channel Synchronization F1THEIE, —64,000
~64,000 mUI % ps HALICHE L7220 ET,

%&5.1.2-1 Delay & F&iH

5% 7E & B
EvklL—h s 2ch Combination
T R Channel Synchronization F§
32.1 Gbit/s —-31.14~31.14 ps —1993.74~1993.74 ps
25 Gbit/s —40~40 ps —2560~2560 ps
2.4 Gbit/s —416~416 ps —26665.6~26665.6 ps
) =u—e {45
[8] Yo ANOFEEZLET, 5
Uy ARSIy 7 AT HYE1E, Delay O Jitter Input % [ON]
IZLTLESNY,
[4] [Relative] I3, BAEDKEMIREZFARIANIZ 0 ELTHEEIZTLHEIT
2oFLET,
A

BB NEboT2 A, STRITERESENE D25 A 1T,
Calibration #5277 — LN HATLE T, ZOIREET Calibration %3
ITLZaNE, BE O ELVR CRRENKEZLBRDIGENHVET,

MU195020A OALFHER E 1L mUI AL A NFREREEL TVET, 2072
b, WAL T DHE, ps BALTHRREN TODENEDYET,




BEE BRIET

1 —1

Combination B%, Channel Synchronization B Delay %%

D MU195020A Z Ay MIHEEFEL TWHE54A, Combination X° Channel
Synchronization FE{THEZ, [X5.1.2-3D X T v /LD Delay ZFH%f
HINZZEZR HDZEMTEET,

Channel 1 Data Out

Channel 2 Data OutlZ%tL T, Channel 1 Data Out
DBEEEZRBENTEET,

]

Channel 2 Data Out

B5.1.2-3 Combination B Delay %%
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5.1.3

““J’Sl?""ﬂéhf.hﬁ’é]\ﬁ?’é%‘“@&i

DB IETHEN Ty 7R N1 HEEA 1L, MU181000A/B & MU181500B
EHRALET, EVa— VI OBERIL, [3.2.2 Uy ENT 28561250
TLIE&NY,

+ Delay O Jitter Input % [ON] (2L %7,
- Delay @ Calibration Z#FE(T 325518, ATHUEEOV 2214 AT

ESgae

Combination Setting %% &3 5% 1%, Combination F72/% Channel

Synchronization (ZFE T HHIC, ¥y F A AT ICL TTES0,

Comblnatlon F721% Channel Synchronization &% ERFC, AJJJEHEEA 22
DA, BEEEEZ2HEIZ Delay @ Jitter Input %2 [ON], &%

p%% [ON] &V FIETHIEL TS,

Delay o IB @ mu | 0| ps | 0.000 |

litter Input ® | OFF [ Relative ] | 0| mui

(5.1.3-1 Output 27 Delay &5

JE:

Delay @ Jitter Input 73 [OFF] O %%, UodERSN-7ay 7% N
N B, MR REERDGERHVET,

Uy REREN vy NT1T5HE, Delay 727 BRI LY, (LFH
RERENRKEL 2o T20T DA RHVET,
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514 EybL—FDEKE
7y 7 BEGTR2Y MU181000A/B %7213 MU181500B 054, 7 —4H1DE
M —bhaRRETEET, ZOLEOray 7GR O E H1EIET5.7.1 Z7ryrd
BIE | BB TLIEE,

[7]1 21G/32G 51 PPG [eElchl |V c: OFF

B Output |E Emphasis

[Variable |v| | 12.500 000] Gbitfs ‘-’—'[2]

(45.1.4-1 Output 27 EwhL—rEREED

(1]

[1] 7oy 74872 MU181000A/B £7-1Z MU181500B D Hi4, Preset DHi
UZR (#5.1.4-1) 7HiERE/1T [Variable] JVEEOE YR —RZ
RETHIENTEET,

[2] Preset EEIREFIIE Y’ —MRERSINVET, [Variable] BREHIH HE
Fo—hDFRENTEET,

E:

MU181500B @7ty 7 fi& 1 A MU181000A/B D& D Fx, B R —h
ZEXETEET, MU181500B (247 ay s 2 FEHL%41%, PPG @
R — R E T ER A,

#5.1.4-1 EwkL—k Preset $R#&{&

Preset R & Bit rate [Gbit/s]
0C-48/STM-16 2.488320
PCle 1 2.500000
InfiniBand SDR 2.500000
OTU1 2.666060
DisplayPort HBR 2.700000
SATA 3Gb/s 3.000000
XAUI 3.125000
4G FC 4.250000
USB3.0 5.000000
InfiniBand DDR 5.000000
PCle 2 5.000000
DisplayPort HBR2 5.400000
SATA 6Gb/s 6.000000
HSBI 6.250000
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#5.1.4-1 EvkL—PresetfRi&{E (#hZ)

Preset R & Bit rate [Gbit/s]
PCIe 3 8.000000
DisplayPort HBR3 8.100000
8G FC 8.500000
0C-192/STM-64 9.953280
InfiniBand QDR 10.000000
USB3.1 Gen2 10.000000
USB4 Gen2 10.000000
DisplayPort UHBR 10 10.000000
Thunderbolt1 10.312500
10GbE 10.312500
10G FC 10.518750
G975 FEC 10.664228*2
OTU2 10.709225*2
10GbE over FEC 11.095700
10GFC over FEC 11.316800 :‘}%
SAS3 12.000000 il
DisplayPort UHBR 13.5 | 13.500000
16G FC 14.025000
InfiniBand FDR 14.062500
PCle 4 16.000000
USB4 Gen3 20.000000
DisplayPort UHBR 20 20.000000
Thunderbolt2 20.625000
SAS4 22.500000*1
SAS 24.000000*1
InfiniBand EDR 25.781250"1 *2
100GbE(25.78x4) 25.781250%1 *2
100G OTU4 27.952496™1 *2
32G FC 28.050000"1
PCle 5 32.000000*1
100G ULH 32.100000*1

*1: MU195020A -x01 FELERFD 7»

*2: HEIL TV 5 32G PPG @ Misc2 #%7E Output Clock Rate, 3L UEIE
By h—MIEo T, B —hORRE S AFREADY 0.000002 Gbit/s E7zid
0.000004 Gbit/s L7e0FET, ZO7=®, FEOE YR —hbEHEITREE T
RN ERHVET,
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£5.1.4-2 [Variable] Bt wkL— &€ & FH
Preset fR#&1{E Bit rate [Gbit/s]

Variable 2.400000~21.000000 Gbit/s
(MU195020A-x01 S2%EWF 32.100000 Gbit/s)

0.000002 Gbit/s step TEXE FJAE™

% HEEIL TV 32G PPG @ Misc2 #% 7 Output Clock Rate, L UEHEE
Mo —NMZEo TR IE TERWIGA T MEEED 0.000004 Gbit/s L7320 FE T,
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6.2 Emphasis/ISIDFE

5.2 Emphasis/IS| D% E
MU195020A-x11 F721F MU195020A-x21 FEEER X, HHT257 —XIC
Emphasis #3252 &L08 TEX %9, Emphasis O & E % T 51214,
MU195020A #A{EE > [Emphasis] #7 %%y F L, Preset OEINIBI O
E% L F3, MX190000A Version 2.0.0 LAFET MU195020A-x40 F7=1%
MU195020A-x41 SE2ERF I H 1327 — X2 ISL 23523 c&xEd, ISI
DO ESH Emphasis E[AEIZ [Emphasis] #7 0o EXZLET,

@
[7] 21G/32G SI PPG c: OFF

B Output |@ Emphasis |B Pattern |Error Addition | Pre-Code | Miscl | Misc2

Preset

File Operation Recall Store Initialize
Standard @ USER v Preset0 v

Output

Emphasis Function @ |OFF v De-Emphasis v

Amplitude 1.000 Vpp

Qutput Monitor
Pre dB @
Simulated Pulse [Vpp]

Cursor3 0.000
Cursor2 0.000
Cursorl 0.000
Post
Cursorl 0.000
Cursor2 0.000 ve - /| Va Vb Vo Vd Ve Vf Vig Vh Vi Vj
Cursor3 0.000
Cursord 0.000
Cursors 0.000

Cursorg 0.000

5.2-1 Emphasis 27 (MX190000A Version 2.0.0 LLi)
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[7] 21G/32G SI PPG c: ON

B Output |@ Emphasis |B Pattern [Error Addition | Pre-Code | Miscl | Misc2

B . W o
o RS R B
o seng 2]

(3]

- =<

Fi\e/(?p’eralioﬂ Recall Store Initialize ~

’
ﬁandard!F’resetE USER ¥ | - | De-Emphasis W | - |Preset0 v \

1
*mplitude 1.000 | Vpp
1

Qutput Monitor

[4] ~

Simulated Pulse [Vpp]
:Cur50r3 0.000
1
Cursor2 0.000
1

[}

fcursorl 0.000
1

I

| Post

1
Cursorl 0.000
1

:Cursn 2 Nooo ve - Va Vb Vi Vd Ve Vi Vg Vh Vi Vj
1
cursor3 0.000
1

:Cursnrd 0.000
1

E\ursnrs 0.000

\
Cusgré 0.000 v [ 1.000
1§ ~1.000] |

X5.2-2 Emphasis #7 Manual Setting ;&R
(MX190000A Version 2.0.0 LIBZ)

[1] Emphasis D~==a7 L& EEZITWVET,

[2] {54 Channel D=I=l —ha4T0E T,

[38] ISIOEREZEATWVET,

[4] [1]~[8] ZIBIRT DL TEHMERE N TEDLIDTRVET,

[5] [1]~I[3] @ ONT/>TW\\HH7 TENENRESNIEIMAST, H
NEnEd,
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5.2.1 Emphasis PresetM %5

[7] 21G/32G SI PPG Datal"r c: OFF
IB Output |@ Emphasis |B Pattern |[Error Addition | Pre-Code | Miscl | Misc2

__Preset

(1]
[2]

File Operation I Recall II Store II Initialize I

Standard @ |'USER d \'Preseto Rd

X5.2.1-1 Emphasis #7 Preset % & &}

[1] Preset DR EZRAF, FFOML, FIHLLET,
#*5.2.1-1 File Operation I8 8

REY HaE
Recall TRAFSITZ Preset R ELFFOHH LR EL £
Store Preset X E&RAFLET,
Initialize MHEZ R ELET,

[2] Preset ®HAEEV AN (FF) MHIBIRLET, /-, [USER] #&ERT 5L
{EE.D Preset \ICHETHIENTEET, FRMKEICIY, EHTES Preset @
FEFEICHFI D BV F T,

%5.2.1-2 Emphasis Preset i#&

Preset 7 #&{E Preset

PCIe 3 Preset0~10
PCIe 4 Preset0~10
PCIe 5 Preset0~10
USB3.0 PresetO

USB3.1 Gen2 Preset0~1

TBT3 Preset0~15
USER Preset0~15
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5.2.2 Emphasis Function®

(1]
(3]

(1]

[2]
(3]

=1

a3 JE

— Output

(2]

Emphasis Function

A

|'DFF |v| |'De-Emphasis |v|

Amplitude | 1.000 | Vpp ‘

X|5.2.2-1 Emphasis #7 Function 5% &}

Channel
Emulator

l?i\ |E?i|

1

|v‘| - |'De -Emphasis

—

I Recall

File Operation Store Il Initialize I

Standard/Preset @ |‘USER |v| - [Presetﬂ ‘v‘

mplitude | 1.000“ Vpp

5.2.2-2 Emphasis 27 #EE:ERE (MX190000A Version 2.0.0 LIEE)

1]

(2]

(3]

Emphasis Function DAY, #7 &% ELET,

OFF: Emphasis W ERETEXETN, Em/ SRZANLHIENAE
1% Emphasis SILEH A,
ON: B SR H SIS D(E 577 Emphasis SIVET,

MX190000A Version 2.0.0 LA TiX Manual Setting DAY, 471240
BIEEITWVET,

Emphasis Function OFER]ZFHELET,
Coefficient, Pre-Emphasis, 350" De-Emphasis 2>HE% € AJ
72721, Preset OBIFKIZLVERINTES Function 23RS ET,

BT

#5.2.2-1 3% LD Emphasis Function

Preset $R1&{E Emphasis Function
PClIe 3 De-Emphasis
PCle 4 De-Emphasis
PCle 5 De-Emphasis
USB3.0 De-Emphasis
USB3.1 Gen2 De-Emphasis
TBT3 Coefficient
USER Coefficient, Pre-Emphasis, De-Emphasis

Amplitude ZFXELET,
[X5.1.1-1 Output¥~7 | DIEE
TEET,

4;1“—'—.

ELHBILTERY, EHH THIRMEZ R E
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6.2 Emphasis/ISIDFE

5.2.3 Cursor&EETNHE

y I LY Oy el lelelellelellelelal btttk

or

(1]

Pre de@

Cursor3 0.000 Simulated Pulse [Vpp]

Cursor2 0.000

Cursorl 0.000

Post
Cursorl 0.000 [2]
Cursor2 0.000 Va Vb Ve Vid Ve Vi Vg Vh Vi Vj
Cursor3 0.000
Cursord 0.000

Cursor3 0.000

Y sssssEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEmEEEns®

Cursort 0.000

dannnnnnnnnnnnnnnas’

(3

X5.2.3-1 Emphasis #7 Cursor % E &}

[1] Cursor Z&HELET,
Pre-Emphasis £721% De-Emphasis ®%;%, 3Pre-6Post Cursor 733 i
ARETY, e

Coefficient D4, C3~C6 O Cursor X ENAHETT, 1E
[2] 4 Cursor OEFEE=HXTT, %

[Channel Emulator] #7 38L W [ISI] #77 On OGAE, K47 HiRE
BEOA BN E=XICEREINET,
2
% Cursor £2#E, RO EIZE ST Cursor BILH 1.5 V 2L
F721F 0.1V & FEIGZRWEIRRE /P RSV ET .
Amplitude
I Cursor DFR%EX
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5.2.4 Channel Emulator® &5
MU195020A 12 DUT @ S /XTA—H T 7 A Vgt drirdr, S /3T A—Z D iR
MHZO DUT (3T A7 Emphasis s E& R HT 5, HDHVNE S XTA—H
RN B 5% Channel DFFMEZ TIaL — M AZENTEET, IROMERE CRF
STz S RTRA—H (s2p, sdp T T7AIV) HFtIHIABRTEET,

- MICROWAVE NETWORK ANALYZER MS4640 >'J—X
- N—hyx—7 MP2100A/B >V —X

A
Channel Emulator /& MU195020A-x40 %7213 MU195020A-x41
INFHEINTOWDHEDHAZERVET,
10Tap Emphasis (225 FIR 7 4/L & Tl B EF I L OB 4%
FEHTHILITTEER A, DT, ABERE TIRRIR T 4V 2R
ZRFO S NTAZIERHE I O R AR T2 8IXTEEE A
[1]
Moy S,
i lEet Bofs
Craml Emulstor
File name @ cal1_015s4p
[2]=— DUT S-parameter m m <+—[3]
[4]—> FiType ® 13nd2 v]
[5]=—> Response @ Normal |v|
[6]—> Bitrate |zm‘| Gbit}s’
y = |

X|5.2.4-1 Emphasis #7 Channel Emulator $% % &

[1] Channel Emulator ®4 Y, &7 %% ELET,
AWguea 4123 %E [Manual Setting] %7 @ Output Monitor (2 S /X
TA=BR A 22— LIS R A VT RoR L, A ILET,
Off: T2 —XOMREE A 7IZLET,
On: T2 —XOEREE A T LET,

[2] DUT @ S RIA=HT 7 A NEfiriAFHE T, [Open] Xy F 5774
N DFEFHIAIEH D [Open S-Parameter File] 23F R"SiVET, ZDF
ATRITRYIAT § RTA—ET 7 AN INTHZET [Response] #%7E
(272 Emphasis i €2 LET,

[8] [Clear] #%vF +AHLHIEFHAFAENTND S /RTA—FT 7 A )VEIUT L
1,
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6.2 Emphasis/ISIDFE

4] sdp 77 ANDT 7 ANERERELET,
[2] CTHAIAAIZET 7AND sdp 77 AN D EEITFRESNET,
land3:  BAFOIINCATIAR—REH R —FREN Y THNIZ sdp 77 A
NEGFHIANTVDIGE, R EICLET,

AFIR—] Port 1, Port 3
H 3R — k. Port 2, Port 4
E:

MICROWAVE NETWORK ANALYZER MS4640 @
sdp 77 ANV ERLKG A IIARK EICLET,

land2: LA FOINTATIAR =R IR = R E0 Y THNTZ s4p 77 A
N FGEIRIANTWDE G, AR EICLET,
ATIR—h Port 1, Port 2
H AR —] Port 3, Port 4

[6] S/RFGRA—=HZTFANNSEBOENTAL 7SIV ASED I 2L — 3 FIEIZD
WCHRELET,
Normal: EfHEOAL VA GER I — L E T,
Channel BitEF Db DA LI — FALX T HALET,
Inverse: WHEHMED AL SNV AEEEZTI2L —RUET, {j;'z
Channel DEREZMET LN THEHALET, Y

i
[Inverse] #i®{R$ %L Channel DWW RN I —hSLET,
Channel ®OWikiMElE, Channel OE B EHEDM % (Channel
DAGEERE D) %7 — VBT 5L Lo THRLIET,
L7235 T, S RTA—HT 7AW L~->TiL, Hardware Limit %8
%% Channel DS ENRTI=2L — b ENARIHEMEDRHD ET,
Channel Emulator Ti%, Hardware Limit % [Bl#E9 572912,
Amplitude FZE7S 1.000 Vpp P&, Output (Va-Vj) D KA
73 1.000 Vpp (27250 ZIEBUEA TN ET,
L7255, Channel Emulator Z Channel O#i& 26354
&, ERILICEs T AL SV E T 5287 ARED S /3T A4
T7ANDTF X RVINEEMETHZ LI RFES L ER A,

[6] MU195020A @ Bitrate Z# R<LET,

[71 [Transfer] #% > 3 5& Channel Emulator @ =3I =l — MR 2
[Manual Setting] %7 ICHAIESIVET,
DA S Te 2 b — M BRI Coefficient /X7 A—Z LU C EEZFR ESNLE
9, F7z, BEEN5E T L7256 Channel Emulator (347 ~EEFINET,
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5.2.5

ISID

=1 —

a3 A&

Manual Channel
Setting “ Emulator “

— -l — Z- - - —
Bess e
&—O o0
[2] =P File Operation | Recall | | Store | | Initialize |

[B] = swndarachamei® |'USER |v| - |'F'reset |v|

[4] —» soaraTipem |m| \ ’
Nyquist Freqency | 6.250 000] Gz |\Fomeeron | 10.000] e ———I5]
112 Nyquist Fregency |m| GHz l‘:}zs:gnsemo” m| ® ———6]

X5.2.5-1 Emphasis #7 ISI & E &
A

IST 1% MU195020A-x40 £721Z MU195020A-x41 A EIESH TVAIES
DHANEIRVET,

[1] ISI oAy, F7%FBELET,

Off: ISI REZATAET PRI SN EE A,
On: IEHESRADPDLH A SNDEIVZ IST MY IS ET,

[2] Preset DR EAIRAE, FEONHL, FIHILL £7,
#5.2.5-1 File Operation I5 B

REY HaE
Recall TRAFSITZ Preset i EEMF N LEREL £,
Store Preset R EZRAFLET,
Initialize W2 R ELET,

[8] I 58K IBLV Calibration Channel Z&EIRLF T, HE LIV
Calibration Channel @& E TH #1912 Insertion Loss 3% ELE T,

#5.2.5-2 ERETRIRE/L#RHE & Calibration Channel

Preset fR1&{E Calibration Channel
CEI-28G Short Reach 300 mm
Medium Reach
Very Short Reach
CEI-25G Long Reach 686 mm
USER 2 —WFHPMEE D Insertion Loss A% i CEET,
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[4]

(5]

(6]

9% ISI Board DE#INZATVET, UARCHLIF O IST Board A1 H
L, Z® ISI Board IZHKZfINT 555513 [Not Specified] AL T
<TZEY,

[J1758A] ZERL7=354, [5], [6] OBETMEEEL THRbhET, >
FD, J1758A & D H /1728 [5], [6] TEELT Insertion Loss fH4 D
HF1E720, FAFANE R ENZI1T D H 771, Insertion Loss O#i (1.5
~25.0dB) &7e0ET,

[Not Specified] #ERL7=5E, [5], [6] DX EIFFERMELL THRbILE
T, OFD, EHTS ISI Board i D H TR —K B HOHE K EITMN
Z [5], [6] CTi%@EL7= Insertion Loss DIRLENFHINSNI=H L7,
FAFANE I BT HH 1T, Insertion Loss O (1.5~25.0 dB)
+xx Db (R—FHHDHEK) L20ET,

£%5.2.5-3 Board Type —&

Board Type A4 (Typical)
J1758A 0 ‘ 0
\\ Insertion Loss
-2.5 .\ === Returnloss - -10
o "n \ . ., " —_
T 5 rta TRATYIA T vy 20 8
p K VA h N ', ‘i" W\, o J el =
3 75 ! ln“ LIHL .I‘-II‘ h v \i'y (] 30 ]
-7. ' i ) S
_§ ougw ‘|’ HRT " \ ] v £
5 10 1" Yot ™~ 40 &
-3
£ TR \\
[ ]
-12.5 4 -50
' ™
-15 -60
0 5 10 15 20 25
Frequency (GHz)

FAF AN W EIZI1T 2 Insertion Loss #iREL£7 ., Standard %
[USER] (L7261, A% AN % Bit Rate MO BEEERELET,
[USER] U\%%&E?ﬁ'bt Ay, SIS UZBIRBNERINE
7,

T AXANE WD -5 DJE P ENZ 31T 5 Insertion Loss #iX EL£9, A
JE %D Insertion Loss X7 ANEH $12 35175 Insertion Loss fEE
7 FNLL TOEEZHRELET,
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5.3 Pattern ME&TE (MU195020A)

PPG ® Pattern Z#RE 4 5121%, MU195020A #{EHF D [Pattern] %7 %
HoF L, BB Z— L OBRINB IO ESZLET,

[7]1 21G/32G S| PPG [=]E0E |V c: OFF

Test Pattern a[PRBs |v| Logic a[Pos |v| Bit Shift |"_bit |v|
Length @ |'2A15-1 |v| bits
Mark Ratio @ |'1!2 |v|

X5.3-1 Pattern 47

5.3.1 Test Pattern|ZDUL T
R F—L LT, TRl 6 RO X — L Z i CEET,

PRBS
ZeroSubstitution
Data

Mixed

PAM4

Sequence

IE Output IB Emphasis IB Pattern IErrorMditionIPre—CodeIMisclIMich

Test Pattern a[PRBs |v| Logica[Pos |v| Bit Shift |"_bit |v|

ZeroSubstitution

Length @ Data

Mark Ratio @ |Mixed

PAM4

&5.3.1-1 Test Pattern M &R

LU A5 2= DBGE TR DWW TIHALET,
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5.8 PatternDFE (MU195020A)

5.3.2 PRBSMEETE
Test Pattern {2 [PRBS] #EIRLI=LED, FEFENRTA—LERELET,

IEI Output IEI Emphasis IEI Pattern lErrorAdditioanre-CodeIMisclIM\chl

[1]——)Test Pattern @ PRES |v| Logic @|POS |v| Bit Shift |1bit |v|
[2——> Length @ [2~151 |v| bits
Mark Ratio @ |1f2 |v|

(3]
X5.3.2-1 Test Pattern (PRBS) % F I8 HE &

(1] [PRBS] #ZERL £,

[2] PRBS Z—rDBEHEHRTELET,
PRBS & —L D% — 2 E%x 91 (n = 7, 9, 10, 11, 13, 15, 20, 23,
31) THELET,

[38] B AZ—DFEH (Logic) A ELET,
#£5.3.2-1 HEB/\A—UHREORTE
B BENE ;;E
POS (Ef#) 1550 High Level & 0" LHEL £ ‘
NEG (&7m#h) {555 High Level & “1” LHIELET,

I

lll

i

il

PRBS J/EJFHUCBIL T, M A T & g —2 2B IR TTESNY,
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5.3.3 ZeroSubstitutionM % E
Test Pattern {2 [ZeroSubstitution] ZiEIRL7-EEZD, K NTA—FEEHTEL

1] —

2] —

(4] —

£,

[3]

| B Output

|El Emphasis |IB Pattern |Error Additign | Pre-Code | Miscl | Misc2

v

-PTestPatternB|ZeruSub3titutinn ‘V| Logicﬁ|£¢.|

= Length @

2~15 v- bits N Loading...
| M

—» ZeroSubstitution Length ® | 1'| bits Additional Bit @1 |v.l<_[5]

X5.3.3-1 Test Pattern (ZeroSubstitution) %€ I& B E &

1]

(2]

(3]

[ZeroSubstitution] ZEIRLFET,
N — D Loading 73BA%ES41, Loading LED 28 iATLE T,
“O” ZARAT DG L7030 — L RER G SR (Bed) #ELET,
LT OWE N0 E— L RRE B RIN L E3,
on(n=17,9, 10, 11, 15, 20, 23) [MP1800A & H.#4],
21 (=709, 10, 11, 15, 20, 23) [Pure PRBS {5 &1
R B —r O (Logic) X ELET,

#5.3.3-1 HEBRN\I—2REOHRE

E REAR

POS (EFm#) f

i

5 ® High Level # “17 EHUELET,

il

NEG (&imED) f

i

5 ® High Level % “0” EHUELET,

il

[4]

(5]

0 EA (BB T5 CoMIERELET. (2] TERLI - 3t
BRIRBIC LY, “0 ERATRARE Y MDY £,

(a) 21 DEEENTWDEEE: 1~22-2FT1bit ATy S THRIETEE
7,

(b) 20 BB ESNTNBFE: 1~20_1 FT1bit ATV THETEE
7,

“O” BT NE R RE Y MR ELE T,
72721, Length 73 20—1 OBA XN T,

#&5.3.3-2 ‘0" EEATH/N\I—URREVIDERTE

®E REAR

ontwhH%E “1” ELET (MP1800A & HH#4),

O | =

M RIME &I DI, I RT “0” ilER$ DA EOKIC
“O & 1EYMIR T —rELET,
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JE:

MU195020A T —XHIZHBWT, D IH72 34— TiEH 1R IE AR
50%IK FL72Y, 7'y NEE (Vi) DEENTAHZERHVET,

5us Bl bk “0” (Fid “17) 2ERIL7ZHLDK) 5 us KD/~ 72—
DD, LT ‘07 F2iE “17 OIS TAERS
NATFHREMENHVET, £/, N—AIF—o 72 P12k > ThAERKRS N
LAREMER B £,
~—J N 1/2 USD S —
ZOT =G 5% MU195040A CTEZAELI-HG, ALyl a/LREEDRK
WEAY, MU195020A TREL TCWAA 7By MNEEE—HLARNWIEND
nEJ,
ZIUCID, BT —RRETIIENHVET, TDIIRGAE, T —
PG FHEA T AAT—T I THERDIZ, AL yra/LRETEEZTHEL L
7280,
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5.3.4 Data®d

AT —
ax ;&
Test Pattern |& [Datal ZEINL7-LZD, K TA—FEHELET,
B Output '@ Emphasis |@ Pattern | Error Addition | Pre-Code | Miscl | Misc2
[1]—» Test Pattern @ Data |v| Logic a|'Pos |v‘i< 2]
3] = Current Outputtin Pattern @ ’No.l 128b130b_MCP_LD Gen5.ptn v\
p g _MCF_LD_ p
[4] —— Length | 8 553 090| bits
[5] === Maximum List Num @ | 3 |

Length File Name Load Edit

1 8553090128b130b MCP_LO Gens.ptn

(6]

2 8552960128b130b MCP L0 Gen3.ptn

3 340672CP9.ptn

X|5.3.4-1 Test Pattern (Data) %718 HIEME

[1] [Data]l ZiERLES,
b7 — D Loading 23 fA#HE4, Loading LED 28 /AT LET,

[2] RABr 2 —rOfE (Logic) % ELET,
%5.3.4-1 HE/\A—2HREOHRTE

®E RERNE

—_
jafil

POS (E#) 5 ? High Level & “17 @£,

i

NEG (&) &5 ® High Level & “0” LHELET,

ull

8] AT DR Z— 2RI ET,
[6] BLO [6] 12k~ T Load S-ikBR/ 72— b, EERICH 1953
Brosg—  BBIRLET, ZZ TR XYY EZ-5E, —EHAN
OFF 127252 L7232 — o IR 2 HIVET,

[4] BEREINTCQVBEREBAZ—L F—2DOF — 2 EhFKrRLET,

E:

F—BEREWVRE, BB % —2 O Loading (2230705542
HVET,

BARKEZHELZEE D Loading FifflOZ Bl A4 LI FITRLET, &
DOFFMIX HZ THY, Loading FifHlZRFET 2L D TILHVEE A,
lch /& K: 45y
2ch FK: 84y
MU195020A 7 —#HZHBWT, IROEH72/357— 2 T H T HRIE
D BO%IK T L72D, 7'y NEE (Vi) DEENTHZENHVET,
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(5]

(6]

5 us Bk “0” (FiE 1) D LizHEOK 5 ps KED/N
K=

ZDXH =%, EH LT “07 E201E “1 ALK T
ERENDAREMENHVET, Fio, N—ARF =22 E»T
HARSND AREMENRHY ET,

~—JEN 12 LA D R E—

ZOFT—HE 5% MU195040A TEZEL-HA, ALy alREED
BEEDS, MU195020A TREL TWAA 7By MEFEE LW
EMBHVETS,

ZIUZED, BT —RRAETEZENHVET, FOIHRGAEIL,
T—AEBEEF T UAT—T R ETHRDIZ, ALy a/LRELEH
L TLTEENY,

Data X° Mixed 73— 728 CL.ERIERZR “0” #f5i% D PRBS /34—
vi, 1 HEitk DO PRBS XA —UEMAGDLDYEREGETE
MU195040A CTEAFELI-HA, 07wtk e “17 #Hifkek® PRBS /X
=%, ALy vV REEOREMEN RV ET, 2o llckh, &
NE—= DBy NRVERIE TERNIERHVET,

MU195020A (Z Load 9%/ 5 — > D REEZEINLET,

TV —arwEEE L2112, Test Pattern © [Datal Z®IRNT 5L, =
ZCEIREN CWOBE S DS % — % Load LE 9, — & Load &7zt
Bros—% [8] 2UINEZDZLET, O Load 72287 BR/ 7 —2
EUEZ DN TEET,

72720, ZZOfE¥E KELTBI1EE Loading R 23 EL7RY, 77V r—a
> DEENZRFI 3000 FET,

B F— AR EL £,

[Edit] #%>F 7 5L, Pattern Editor #4717 Ry 7 A% KR, k<
H— iR TEFET, Pattern Editor # A7/ Ry A 230, il
S — %, [OK] 24T L, Pattern Editor % A7 027"y A% A
L5E, N—RU=7~?D Loading #1T\ £ 7, Loading ¥, Loading
LED 24T LE T, Pattern Editor (ZX558R & — R E O BIZEIL
T, 15.3.7 Pattern EditoriZ L 25RER ¥ — R | 2SR TLTEEN,
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5.3.5 Mixed®D&5E

Test Pattern (2 [Mixed] Zi&IR$ 5L, 77T LA GERRER ¥ — L PRBS
% dioE7- Block 3% E CEE7,

TasT LA RETRIRER N H— 12, PRBS NF—2 Z NNz T2 — % Row & iE#%
LEd, #% Row ZINAL7-H D% 1 Block *EFRLF T, 2D Block 7% EL,
WSy — BRELET,

(6]

|B Outﬁut |B Emﬁhasis |B Pattern |ErrorAdditm“Pre—Codelhiscllhisc2|
[ﬂ——)TestPatterna[Mixed |v] LogicB BitShiﬁ:

[2] 1> Row Length e O e E «—[7]
[8] —> pata Length bits Pattern <«—[8]

[4] ——> Number of Block 511 Mark Ratio |1/2 |v

[5] ——> Mumber of Row

—-[10]

Data

r
.L_J,__J,__JL_J,__J,__JL_J,__J,__JL_J,__J,__Jl

PRBS

[1 1]—-) PRBS Sequence Consecutive |V]

[X5.3.5-1 Test Pattern (Mixed Data) :%EIE BB

[1] [Mixed] ZZ=IRLET,

[2] Pattern Editor ¥ 477 Ry ATHELT- Row Length MNFE/RILE
j‘o

[3] Pattern Editor ¥ A7 RV HR Y7 ATHELI- Data Length N#& /RS E
ﬁ‘o

[4] Pattern Editor # A7 0/ Ry 7 ATHREL-4E Block HNFrREINET,
K Block #% 511 T,

[5] 1 7vv2®H7-0D Row FnFER_rENET,
Pattern Editor #4712/ 7R v/ A Ti% E L7 Number of Row 233 /R~E11
*7,

[6] FERF—2Dfm (Logic) ZaXELET,
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%5.3.5-1 HER/\A— HRIEOHRTE

IE REAR

i

POS (EmEE) {575 ? High Level & “17 LHEL T,

il

i

NEG (&) {575 ? High Level & “0” LHELET,

ulll

[7]

KBRS F — L BREL £,

[Edit] Z%>F 3 5L, Pattern Editor #4707 Ry 7 ANRFKRSH, bk
INH =B RREETTEE T, Pattern Editor X A7 0/ Ry A2k, #ERS
S — %, [OK] 24T L C, Pattern Editor % A7 022 7Ry A% A
ChHE, N—FRuxT ~RBR S Z— o NEiriAENET (Loading) .
Loading F1%, Loading LED 2* 54T L %7, Pattern Editor |{ZJ2a /3
H—FEDOBINCE LTI, 15.8.7 Pattern EditoriZk2ill & —r
(N oe 3 - DA t={ AN

JE:

T—HENEWEGE, Bk 2— D Loading (2R 23030 D 55 03
HVET,

RREZHRELIYH O Loading RIS B EZLL FIRLET, 2
DRFfEIE H 2 THY, Loading FFE ZRFET 20D TIEHY EH A,

1ch & K: S A
2ch FK: 2 %y

MU195020A 5 —#H 2B NT, RO LH 3% — T HiRNE
DR 50%IK T L7720, A7y NEE (Vi) DEETHIZENRHVET,

5 us LA L “0” (F2iE “17) MEfLIZHEDK) 5 ps KEO/R
H—

ZOXI e E =, E#E LT 07 F2IE ‘1 OFFAICEHST
ERSNDAREERHVET, Tz, =AM =72 B 2d o T
HAERIND AR HD ET,

V= EN 12 LA D RS —

ZOT —XI5 5% MU195040A TRAELIEE, ALy a/VREED
B2y, MU195020A T EL TWHA 7By MEEE LR
EMBHVET,

T, BT =R AETHIENHVET, TOLOBREEIT,
T —REFEA L UAT—T IR E TR DOIZ, ALy a/LRELEEH
FLTLZEN,

Data <° Mixed /¥ —> 72T “0” #ifik D PRBS /37— Lk, “17
Hifget2 D PRBS /¥ — > & fl A& W 725 5% MU195040A T8
L7t 07 it “17 #ifitgd PRBS /3% — 1%, Abyial
REEORKEMENERAVET, ZOZLIZED, 237 — D v han%
HIE TERNZERBHVET,
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(8]

(9]

[10]

JE:

PRBS /3% — DB AR T LUET,

PRBS /X —r D2 —Kh 201 (n = 7, 9, 10, 11, 15, 20, 23, 31)
MHETETEET,

Scramble ZFHELET,

[10] @ Setup TEXELZHBr LT, PRBS7 E¢® Scramble Z70>M7F5
ET,

[Scramble] E @ LED 738 4T 1 1Z [Scramble] # %> F 3% &
[Scramble] o LED 2 &4TL, H 711§ 52 Scramble 4L ET,
Scramble SHVTCWARTNHEHE O 7y 7R TR T IR A TER
SNEJ,

[Scramble] L LED 23847 HIZFF, [Scramble] 4 v F 3 5%&
[Scramble] E® LED 23HATL, H 7115~ Scramble #151ELFET,

Scramble DR EZELET,

[Set Alll 24 vTF95L, RHEBARIEY, [Reset Alll 22Xy TF T 54
FEE MY R0 FET,

Scramble T T2WERS 2B T AL, EBIIZ Scramble 23HFZhE/2DE
j—o

% Block ® Row @ 1 % B @ Data 8%, Scramble Z 5 FEFA,
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[11] PRBS E 5REFXEHELET,
Mixed /3% — 25155, PRBS i 50 O/ 34— F O G EA 2D\ T
REEATOET,

#&5.3.5-2 PRBS E5RAAXDEKRE

RTE BREASE
Restart RELT=H# Block ® PRBS D% JRL, IRICHDIEIILD

Block ® PRBS DSEHHNY, Risifel/20E7,

Consecutive FE LB Block ® PRBS Ok R L, IICHDIKEND
Block @ PRBS DO4CHaEDS, HirL/20ET,

Block No.1 Block No.n Block No.1
Row No.1 Row No.n Row No.1
N A A
~N e ~ ~N
Data PRBS | = - Data PRBS Data PRBS

RY AL DPRBSD S EEbitlE, EIZFKEEM

HRA—k
. . #
[5.3.5-2 PRBS /\2—>5DiEREE (Restart ) I
Block No.1 Block No.n Block No.1
Row No.1 Row No.n Row No.1
A A A
e ~N e ~N ~N
Data PRBS | - Data PRBS Data PRBS

BIH A2 )L DPRBSD & #bité,
RY A7) DOPRBSDSTE L H 2 E R

5.3.5-3 PRBS /32— 5 0:E 5 (Consecutive B)
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5.3.6 PAMADEETE
Test Pattern & [PAM4] Z38IRL72EED, ZFH/ T A—HEHRELET,
[PAM4] 1%, &Y =— LR E#EREZ M L T, [2ch Combination] F7-i%
[64G % 2ch Combination] #EEICL=HEDOHFRINET,
Y2 — L RISIEEREOFEMIL, [5.9 BV a— LRI 22 R KPS
AN

[3]

|IEI Output |IB Emphasis IEI Pattern |ErrorAdditiinIPre—Code|Mi5t:1|Misc2

[1]—> fest pattern |E||'PAM4 |"'| Logic @ I'HI

[2] —>  sequence [PRBSSlQ |v|

X5.3.6-1 Test Pattern (PAM4) ZEIEBEME

(1] [PAMA4] #BIRLET,

[2] B HZ— (Sequence) ZXELET,

[8] By —rofmP (Logic) #i%XELET,
#5.3.6-1 HEB/\I—HRBEOHRT

BRE BEANES
POS (LEFHER) fg5® High Level & “1” SELET,

i

NEG (&imEh) 1575 ® High Level % “0” SHlELET,

il

Sequence % [User Define] (2R L7-5E1IEE D PRBS BB — YV EF:
DIRF— T RETHIENTEET,
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Raw Data {2 [PRBS] ##% T 9 5L, PRBS ¥ — Rl LIzl 72— %
R HZENTEET,

B Output |B Emphasis [@ Pattern | Error Addition| Pre-Code || Miscl | Misc2

[1] ——est Pattern g PaMa v| waice|ros |v| €<—[3]
[2] ——p Seqguence User Define w

[4] ———— RawData PRBS v

[6] ————» Length 2311 w | bits

[6] —————p PRES Inversion ON

[7] —P Sced Lane 0 v

[8] —— Gray Coding ON
: e &
[¥5.3.6-2 Test Pattern (PAM4-PRBS) %% I8 B Bim V&

(1] & r—r [PAM4] ZBRLET,

[2] B F—2 (Sequence) X ELE T,
[38] B —DFmEE (Logic) X ELET,
[4] Raw Data [PRBS] ##%EL T,

[6] PRBS $%—> DB (Length) Zi%xELE T,
PRBS "% —>p % —>F (Length) % 21 (m =7, 9, 10, 11, 13, 15,
20, 23, 31) THRELET,

[6] PRBS/\¥— O in (PRBS Inversion) DAY, A 74 ELET,
PRBS Inversion &R/ 32— D (Logic), 3L Gray Coding

BRIE TROLBYTT,
PRBS PRBS Gray POS/NEG
Signal ™ Inversion Coding » Logic >

(5.3.6-3 /NA—URAETOVIER
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[71 PRBS ¥ —>OHHIfE (Seed) Z&XELET,
PAM4 & 5% %% (Lane0~3) THEHAT2ZL24EL T, PRBS /% —
COMIHIE (Seed) ZEETHZELICLY, & Lane BIOMFAZTHT 2L
TEET,

[8] Gray Coding A, A7 %R ELET,
Gray Coding ~DZEHUTI T ROLIBVTT, £z, PAM4 ~Z— 2 HEROA
A=V TFHOEBYTT,

#:5.3.6-2 Gray Coding Z#i3

Binary Code Gray Code
00 00
01 01
10 11
11 10

00 01 10 11 10 01 00 11 01 00
3(11)

2(10) 455? féﬁé? i
1(01)
won, 2 .

w o

1(01)

0(00) 7z

X5.3.6-4 Gray Coding PAM4 /32— ik Tz

PRBS J/EJFHUCBIL T, Mk A T & g —2 2B IR TSN,
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Raw Data (2 [Datal Z5%E 3 D&, Mtk FTRE/R/NF—2 T 7 A V& I UT-7lBR
PN — BT AT LN TEET,

IEI Qutput IEI Emphasis IB Pattern IErrorAdd\t\onlPre—CodeIM\scllMisczl
[1] P rattern © PAM4 |v| Logic B POS |v| < [3]
[2] _’Sequence ‘User Define ‘v‘
[4] — o Data Data \d
[5] Edit File Name SSPRQ.IxE
[6] ’ Length | 262 140 | bits W Loading...
[7] —> Gray Coding

X|5.3.6-5 Test Pattern (PAM4-Data) %€ 18 B B

[1] [PAM4] ZERLFET,
[2] B Z—> (Sequence) ZRELET,
[38] B —rOFEE (Logic) #i%ELET, i}%

[4] Raw Data | [Datal Z#&%ELET,
A/ Z— D Loading 23BA%ASA, Loading LED 28 /AT L E T,

[6] BRELTCWDNRE—2T7ANDT 7 AN EFRLET,
TrANGEBREL TCOIRWEEAE, -7 LRRESNET,

[6] BIERESNTWEREBNAY— T —2DOT —HEEFRRLET,
[7]1 Gray Coding DA, A7 ZFELET,
JE:

T2 ENEWES, R/ % —2 0 Loading (2R 230303585553
HVET,

RREZHRELIYH D Loading RIS B EZLL FIRLET, Z
DRI H 22 THY, Loading M ZRFET 26D TIEHY EH A,

K847

MU195020A T —#HIZEBNT, RO EH 2232 — T 1 RE
DI B0%IK T LZY, A7y hEE (Vo) BNEETIZENHVET,

5 us BLE “0” (F721% “1) MEfkELizbE0K) 5 ps XK D/S
H—>

ZDIHp =T, EGE LT €07 F21E41 O AIZE > TAE
BRENARREMENRHV TS, T, N—AMIF—U R PI2L->ThH
ARRENDATREME DBV ET,

~—JEN 1/2 LA DRE—
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DT —HE 5% MU195040A TRAELIZHA, ALyl a/LREED
BAEAS, MU195020A THREL TWAA 7By NEFEE— LN
EMBHVET,

THUTEY, BT —RRAETLIENHVET, TOISREAT,
T AR EA YRR =T RETHERDIZ, ALy a/L NEIEZH
LTSN,
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5.3.7 Pattern Editor[Z kA RER/\I—iRE
[Pattern] #7 TLL T DO/RZ—  Z@IRLIZ5GE6 0, R/ F —AREIZOWVNT
AL E9,

Data
Mixed

5.3.7.1 #@IEH
[Pattern] #7 T [Edit] #%vF 7§ 5¢&, Pattern Editor Z A7 BV Ry 7 AT
RENET,

(2]

Pattern Editor

(1] —> e CursorAddr 000000000 Position 000000000 a7l 1
FEEEEEEEE L EVE S VRS SR E ELE PR el T T ETEP LSRRI SR gloce]
1
1000000000 [00]00 00 00|00 00 00 00|00 00 00 00 00 00 00 00 ! pm g | 1o
10x00000010 00 00 0O 00|00 0O 00 00|00 00 0O 00|00 00 00 00 | Number of Row | 1]
| 0x00000020 00 0O DO 00|00 00 00 00|00 00 DO 0O|GO 00 00 00 i
1

Edit Block
10x00000030 00 00 00 00|00 00 00 00|00 00 00 00|00 00 00 00 e L4

1 0x00000040 00 00 00 00|00 00 00 00|00 00 00 00 00 00 00 00 Il _viewer Mode

1
1000000050 00 00 00 00|00 00 00 00|00 00 00 00 00 00 00 00 I} INotation  [Hextoyte) -
10x00000060 00 00 00 00|00 00 00 00|00 00 00 00 00 00 00 00 i '
] 0x00000070 00 00 00 00|00 00 00 00(00 00 00 00|00 00 00 00 1" i
1" 1
:8"28383238 |l Edit Mode _Range 1
2 1" 1
1 0x000000A0 1" ‘[ nsert ]H[ Any | (Cwhole ™| | &
10x000000B0 :: Al ' ,f/lg
:0X000000C0 1 [ 0 ][ 1 ][ Reverse ][ Pattern ] 1
1 0x000000D0 I ' jj‘
10x000000E0 n ' 3
| 0x000000F0 |ITT T T T TTTT o oo oooo-m
10x00000100 :
| 0x00000110 i
3] ——> 10x00000120 1
3] 10%00000130 ' Keypad
1

X5.3.7.1-1 Pattern Editor #4704 Ry o R

[1] fRERZ
%£537.1-1 A=a—/—HER
RE = £ BH

File Open A FY%—> (Binary Pattern), /31 U7 F AR % —2 (BIN
Text Pattern), ~F 47X A% —> (HEX Text Pattern) #:
DONT N TRIFESN TODRET 7 ANV EREET,

TrANVERUZOWTUE, [5.3.7.7 BEAAHERE N2 —2 LD B %

ZRLTTZEN,
Save SAF Y% —2 (Binary Pattern), /SAFU7FF A% —2 (BIN

Text Pattern), ~F V7% AN % —> (HEX Text Pattern) =X
THRETTANERFELET,

E:
BRIFLIZ 7 7 AN EERTDHE, RELTAIATLZENTERL
R0ET,
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BRIET %

£5.3.7.1-1 AZa—/N—H#EEK (X))

RE

IH5H

558

Undo

ELRTO 1 EEZEEL, HbEORREICELET,

Copy

Pattern View bEDBIREINT= ¥ —0 HNEAEVICaE—LFET,

Cut

Over write:
Pattern View EOERINT-/ 3 — 280 E0FE9, 41V
B0t OFIRIL, “07 12720 ET,

Insert:
BINSNTNHF— 2T RV AR EEIVEY £9-, BIVEY
#®ix, "F—  RORRBIZEIVESTZHIRSI 0 37— )
BINEET,

Paste

WHEAEY LD F— % ) —Y NALEITHEOA T £ 7,

Jump

FRESNIZT RL ARG =N =Y Ve BEISE ET,

Head

H—I NV WRES = DRI S £,

Tail

B = NERE T — D% BB ET,

Address

Input Address X A7 BV Ry I ANFRSNET,
FRELET RV AL — NV EBEILET,

Pattern

Input Pattern % A7 07 Ry IV ANERINET,
BRER LT RE — B2 2 R CHREL £ 7,

WRENRE— BIC—F LT = PN X, TONEIZH— VM
BEILET, AR, BITRENTEET,

R — B4R TE T DI, Input Pattern % 4 7 27 R w7 ADIK
DRF T FLET,

[Set ALL] By _T “1” 1IZLET,

[Reset ALL] By T _T “0” IZLET,

WM+ 25 M% [Forwardl, [Backward] TEIRL, [OK] 2% F
LET,

Forward Next

Input Pattern Z A7 02/ Ry ATHELT X — N2 T DI
F MDD R, =BT IUX, ZOMEICH—YVER
#HLET,

Backward Next

Input Pattern ¥ A7 0/ Ry JATHEL /T —NZ—8KT 5%
RO EFRL, =BT IUE, ZOAEICT—YVER
#LET,

Line

Pattern View 2R "7 5, 1 {THIVORTREMEIEELET, ¥ —
VExEHH H O Display 725 Table (258 ESIVTWADIGEIZHN T,
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(2] ~Z—rREEHHA

#5.3.7.1-2 /23— KRFIHEE

REIEE

Bl

Notation

Pattern View CTO/Y —L FREBXAZIEELET,
Bin: 2 #E#
Hex: 16 #E5

Edit Mode

NP = DFRET IR ELET,

[Paste] ZFEATT 284, HDHVIL Pattern View fEIE CEERE (FillZEYT O
BAEIIRISRAATT) 554, HO0 U Edit Mode 235 7E T AMLERHVET,

Overwrite:  BERL7/F—% EEXLET,

Insert: BRI\ E —ALEITRE LTS Z— U AL ET,
Insert #E1TL7-#4, Data Length IIAHXFH A,
D7z, Insert L7253 D% —2 738 Data Length fE% %,
N> TLENET,

Range

Edit Oz ELET,

Whole: T XTOMRE L=V N7 4 —NASINET,

Any: X5.3.7.1-20Input RangeX A7 vl Ry 7 A% KL, mERHZ TR
VATHRETEET,

Direct: 7 RUVAZHRTEL TEEOMHEBZEINGERICLET,
TRVADIREII I — NV TITWET,

PRI, 15.3.7.5 FEHIROMREE ) SR TIZEN,

Fill

H—=Y NI T =T ASIUTNBERSS D2 — L B RE UE T,

0: Pattern View fEIRK CIBIRL7=7 +— B A5 45% “0” IZLET
1: Pattern View fEIK CEIRLI-T7+— D AH 5% “1” ICLET,

Reverse: Pattern View fEI CBIRL /=7 4+ — W AE D& BN EEL £9,

Pattern: Pattern View SEI CEIR L =7+ — DA D2 W E T 5
Input Pattern sXEx &K RLET,

Repeat: 74— NALICT RLAZIEFAICHHEE L 7o/ "% — 2% Repeat THHELT-
I TR0 IR L CRRELE T,

Length: 74— WAL TRLANLOMREE Y MIEEELET,
Set All:  Length TERENTZTRTOE VI “1” IZHELET,
Reset All: Length TEIRSNZT X TOE YN “0” ITRELET,
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Input Range X

Start Address |0 End Address | 1FF

Specified Data Length = 200

X5.3.7.1-2 Input Range # 47RO HRvHI R

Input Pattern X

HEX [00 ]
S setal L Resetal

Repeat [ 1] Length [ 8]

[5.3.7.1-3 Input Pattern # 4 7R45 Ryo R

[8] Pattern View I
ESN 2 — 2 FoR T DT,
IRE— EORRELT bit [EEZ T THERE TEET,
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5.3.7.2 Data;BREFED/\NF—2 R TE

A2 — LT [Datal ZBIRL CTWD56, [Edit] 252y F 3258 KkDZ A
TRI Ry I ANFRSNET,

(1]

Pattern Editor
Number of Block |

ile Cursor Addr 0x00000000 |
w Length - —-¥-
+00 +01 +02 +03 +04 +05 +06 +07 +08 +03+0A+0B +0C+0D +0E+0F +10 +11 +12 +13 +14 +15 +16 foutend :‘7+ T
0x00000000 [00]00 00 00 00 00 00 00 00 00 00 00 00 00 00 00 [4] pate Lengin | 1
1

0x00000010 00 00 00 00 00 00 00 00 00 00 00 00 00 00 00 00 ™ oo of row
0x00000020 00 00 00 00 00 00 00 00 00 00 00 00 00 00 00 00
0x00000030 00 00 00 00 00 00 00 00 00 00 00 00 00 00 00 00
0x00000040 00 00 00 00 00 00 00 00 00 00 00 00 00 00 00 00 Viewer Mode

Edit Block

0x00000050 00 00 00 00 00 00 00 00 00 00 00 00 00 00 00 OO Notation ‘m‘
0x00000060 00 00 00 00 00 00 00 00 00 00 00 00 00 00 00 OO e
0x00000070 00 00 00 00 00 00 00 00/ 00 00 00 00 00 00 00 0O

0x00000080 00 00 00 00 00 00 00 00 00 00 00 00 00 00 00 OO Edit Mode _Range
0x00000090 00 00 00 00 00 00 00 00 00 00 00 00 00 00 00 OO

0x000000A0 00 00 00 00 00 00 00 00 00 00 00 00 00 00 00 0O ‘H‘
0x000000B0O 00 00 00 00 00 00 00 00|00 00 00 00|00 00 00 0O ‘,FwH )

0x000000D0 00 00 00 00 00 00 00 00 00 00 00 00 00 00 00 0O
0x000000E0 00 00 00 00 00 00 00 00 00 00 00 00 00 00 00 OO
0x000000F0 00 00 00 00 00 00 00 00 00 00 00 00 00 00 00 OO
0x00000100 00 00 00 00 00 00 00 00 00 00 00 00 00 00 00 OO
0x00000110 00 00 00 00 00 00 00 00 00 00 00 00 00 00 00 0O
0x00000120 00 00 00 00 00 00 00 00 00 00 00 00 00 00 00 OO
0x00000130 00 00 00 00 00 00 00 00 00 00 00 00 00 00 00 OO
0x00000140 00 00 00 00 00 00 00 00 00 00 00 00 00 00 00 0O

0x000000C0O 00 00 00 00 00 00 00 00 00 00 00 00 00 00 00 OO ‘l 0 l[ 1 H Reverse l[ Pattern ]

}5.3.7.2-1 Pattern Editor #4704 71Rv%4 X-Data

(1] F—rEEmEAE
#5.3.7.2-1 /\Z—UFIER (Data #EIREF)
REER BT
Data Length | ¥ —rRAELET, & EHAIL bit TT,
2~268 435 456 bits T4 1 bit A7 v 7 THELET,

2ch Combination f:
4~536 870 912 bits TT# 2 bit AT v 7 THELET,
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BEE BRIET

5.3.7.3 Mixed:ZiRFrD/\ 23— 88 E
R — LT [Mixed] Z#EIRL TWD5E, [Edit] 22y F32LKDF

AT TRy I ANFRINET,

Pattern Editor S i _____

1
CursorAddr 0x00000000  Position 0x00000000 p M= | 1 \
1 n
+00 401 +02 403 +04 405 406 +07 408 +09+0A+0B $0C+0D+0E +0F+10 +11 +12 413 +14 #1586 | =% | 2o '
0x00000000 [00]00 00 00 00 00 00 00 00 00 00 00 00 00 00 00 [ B | ) |
000000010 00 00 00 00 00 00 00 00 00 00 00 00 00 00 00 00 ! number of Fow | 1]
000000020 00 00 00 00 00 00 00 00 00 00 00 00 00 00 00 00 commode | !
000000030 00 00 00 00 00 00 00 00 00 00 00 00 00 00 00 00 i S !
000000040 00 00 00 00 00 00 00 00 00 00 00 00 00 00 00 00 Viewer Mod
0x00000050 00 00 00 00 00 00 00 00 00 00 00 00 00 00 00 00 Notation |Hex(Byte) "‘

0x00000060 00 00 00 00 00 00 00 00 00 OO 00 00 00 00 00 0O
0x00000070 00 00 00 00 00 00 00 00 00 00 00 00 00 00 00 0O
0x00000080
0x00000090
0x000000A0
0x000000B0
0x000000C0O
0x000000D0
0X000000EQ
0x000000F0
0x00000100
0x00000110
0x00000120
0x00000130
0x00000140

_EditMode |

Range
(- Sl

‘1 & e e

X5.3.7.3-1 Pattern Editor 4«4 704 w4 X—Mixed

(1] ~F—rfEHEH

#5.3.7.3-1 N\A—UFRFEEB (Mixed #REF)

REIEE

siBA

Number of Block

Block 2% &% ELEd, 1~511 £T% 1 Block A7 V7 TR ETXET,

Row Length

Row Length Zi¢ EL £,
2 048~2415 919 104 bits FT 256 bit A7 v/ THETXET,

2ch Combination FF:
4 096~4 831 838 208 bits FT% 512 bit AT v/ TR E CTXFT,

Data Length

A= REBRELET,
1 024~268435456 bits £T 1 bit A7 v 7 TRE CTEET,

2ch Combination FF:
2 048~536 870 912 bits £T# 2 bit A7 v 7 TR ELFET,

Number of Row

Row #H&ZRTELET, 1~16 Row £T% 1 Row ATV 7 CHRTELET,

Edit Block

Tt 95 Block DESEFRTLET,




5.8 PatternDFE (MU195020A)

JE:
Block %, Row i3 L FOFIKINHY E£9,

Block %%
1~LIF a), b), o), d WIS, 1 Step

a) 511
256 Mbits X x
Row[] XDataLength'
ZZC, Data Length'iX
L DRI B
Data Length
256 Xx
Data Length
T 256xx
= Data Length
7272, Data Length' X Row # x Block #{= 256 Mbits
L7 B K Block 4.

(256 Mbits +2%") xx
Row Length x Row#{
x &, L FDEBIZRET,
Independent I, 1 3}%

2ch Combination IFf, 2
d) (Row Length — Data Length) x Block #(=2231 (2 147 483 648)

Row #&
1~LLTF a), b), ¢) OWFTHHVIIWEL, 1 Step

a) 16

b) INT (

=(INT ( ) +1) X 256 X x

RTINS

¢) INT (

256 Mbits X x
Data Length'
ZZC, Data Length'iX

L DRt s
Data Length
=INT( —5 =

Data Length

T 256xx

= Data Length
7272, Data Length' X Row #x Block (=256 Mbits
L7255 K Row £,
(256 Mbits +2°') x x

Row Length

x 1, LT OLBYIZRDET,
Independent K, 1
2ch Combination IFf, 2

b) INT (

)+ 1) X 256 X x

IZROD NS

)

¢) INT (
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5.3.7.4 HER/N\F—DER-REZTT HICIX
ZZT3, Pattern Editor # A7 07 Ry 7 A TR/ NS — 2 E IS LOTRE T
5k L ET,
[1]

Pattern Editor

Number of Block | \

Cursor Addr 0x00000000 J

___________________________________________________ R,

! 00 07 502 403 +04 705 705 +07 +08 100 -0A+0B +00 +0D 10F rOF 710 11 42 s13 midatsade _vor=ren |
1

1 0x00000000 [00]00 00 00|00 00 00 00|00 00 00 00|00 00 00 00 [ 4] |p=sa tenatn

1 0x00000010 00 00

00 00|00 00 00 00|00 00 00 00|00 00 00 00 Iniumber of Row |
| 000000020 00 00 DO 00|00 0O 00 00|00 00 DO 00|00 0O 00 00 ] —
| 0x00000030 00 00 00 00|00 00 00 00|00 00 DO 00|00 00 00 00 S
1 0x00000040 00 00 00 00|00 00 00 00|00 00 DO 00|00 DO 00 00 " emerbmgs —~ """~~~ -
} 0x00000050 00 00 00 00|00 0O 00 00|00 00 0O 00|00 00 00 00
| 0x00000060 00 00 00 00|00 00 00 00|00 00 DO 00|00 00 00 00
1 0x00000070 00 00 00 00|00 00 00 00|00 00 DO 00|00 00 00 00 ] ]

: 0x00000080 00 00 00 00 /00 00 00 00|00 00 00 00|00 00 00 00 I_,ETiwt_Mu_de_ —————

1Edit Block
1

| Netation |’H5x(BytE)

 Range

0x00000090 00 00 00 00|00 00 00 00|00 0O 0O 00|00 00 00 00 \
[2] —> 1 0x00000040 00 00 00 00/00 00 00 0000 00 00 00|00 00 0O 00 | [ (s T VRO

1 0x000000B0 00 00 00 00 00 00 00 00|00 00 00 00|00 00 00 00 il A
} 0x000000C0 00 00 00 00|00 00 00 00|00 00 00 00 00 00 00 00 gl
1 0x000000D0 00 00 00 00|00 00 00 00|00 00 00 00 00 00 00 00
| 0x000000E0 00 00 00 00|00 00 00 00|00 00 00 00|00 00 00 00
| 0x000000F0 00 00 00 00|00 00 00 00|00 00 00 00|00 00 00 00
1 0x00000100 00 00 00 00|00 0O 00 00|00 00 OO0 00|00 00 00 00
1 0x00000110 00 00 00 00|00 00 00 00|00 00 00 00|00 00 00 00
: 0x00000120 00 00 00 00|00 00 00 00|00 00 00 00|00 00 00 00
1 0x00000130 00 00 00 00|00 OO 00 00|00 00 00 00|00 00 00 00
: 0x00000140 00 00 00 00 00 00 00 00|00 OO OO 00|00 00 00 00

” 1 “ Reverse ” Pattern J

X5.3.7.4-1 Pattern Editor #4704 w9 X

[1] FTAREXREZERLET,
#£5.3.74-1 RERITA—YLEKE

ERTE SR BA
Bin 2 TR, BIOWRELET,
Hex 16 HHTHRR, BLXOWRELET,

[2] =D ATNT 2 WEFRERIL, RHD 0, 1 ZfEVET,
16 I FRIFICIL, RE D 0~9, A~F ZflivEd,

[8] fREET—FEZRELET,
[(Insert] #%vF T 5L AET—R THEE TX, [Overwrite] %> F 35
FEXE-FTHRETEET,
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[4] 14TICERTEAT X BEETTEXET,
[Line] #%>F L TC, Line A7 0l Ry 7 2% FNTLIZEW, 1 1TH=00D
NANEZEANTILT, [OK] 7y FLTLIEEN,

Line X

16 | Bytes/Line

Cancel | OK

[5.3.7.4-2 Line #4705 HRyIX
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BEE BRIET

5.3.7.5 M DHEE
Pattern Editor A7 07 Ry 7 ATlE, HEOE v L5 RN GEIk A F5 E
ZORIITH LT L TREIEEN TEET, Fill 7V~AW®T§7/M£07‘_
EXZ A% THLX, TREEIED Cut, Copy, Paste X7 SIEALE
R
ZZTl¥ Range 7V — AN DHRF o filio CRINGIAZ TR E T 57 EIC DN T
AL ET,

REORBEIZLL T D LEBVTT,
#5.3.7.5-1 fEEEEREY

RE BeaE
Whole NG — R R ELE T,
Any TR A% TR EL“CE%@PEQ%&ETR FEIICLET,
7 RUADFEEIL Input Range ¥ A 70 Ry ATAIILET,
Direct FRL 2%$E ﬁfbfﬁt%@nﬂfi%@?ﬂ FEIIC U ET,
TRV ADFEIIH— Y )V TITWET,

[Any] (CXDBIRFEIROTEE T IEEZRILET,

r _inbﬁt_R_a'nge . R,

Start Address |0 | End Address | 1FF |

Cancel @

f
(
(
(
{ Specified Data Length = 200
(
[
L

X5.3.7.5-1 Input Range #4704 HRvI R

1. [Start Address] (2, BIRFELDOIE R T KL A% AL TLIZEN,
2. [End Address] 12, S8RFIEOKESTRLUAZ AL TLTES,
3. [OK] &&vT 3 HLEEL-E S SRk /Y, MiERRLET,

[Direct] (ZEDRIRFEIDFRE ST ELHIAL ET,

1. [Direct] Z%vF L TTZENY,
RE L DAPBEEEIZRY, Direct E—RIZ2VE T, Direct E—R Tl
INF—2 D AT BLOREITTEERA,

2. BINGEB DM EARELET,
SEARGEIR D16 5% 2 B2y T L TLIEE,

3. EREOKRREIEELET,
BRI a2y F L TLTEEN,

4. BPFEEEHRELEL

NI 7N &> TR e E TE £
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5.3.7.6 \N3—2D AN
ZZTIE Fll 7L —ANORE L Zflio TRE— 0T AT EIC DOV TEHL
F1, Fill 7L —A2DERZ L ORI T DO LB T,

#=5.3.7.6-1 Fill D8

RE Hae
0 T = WALE DL v hEI RIS NI IR OE Y M “07 ICEEHx F7,
1 H—I MALEDOE y NE RIS N fEIROE v e 17 [CE S F7,
Reverse | H—YANEOE Y NEILE RSN EIROE Y M MERLE T,
Pattern BB DR — DI E AL ET,
B [Pattern] 1255, RF—0 D ATNIOWTIBALET,
[4]
Input Pattern x

[5]—)HE)< |00 |

[3] —— [ Set Al ] [ Reset All ]

[2]—) Hepeat| 1 ‘ Length| 3 i(—[1]

i
He—lol

&
X5.3.7.6-1 Input Pattern ¥ 4 7045 Rvo X

(1] AHT2EYMEE AL TTZE0,
[2] FEELI A Z— 03 mEE AL TLTES W,
[8] [SetAlll #%yFT5L, Evhad T “1” ICRELET,
[4] [ResetAlll Z¥#vF§ 5L, Evhad_T “07 IZRELET,
[5] BIN %7213 HEX O/ 37— % AN L TEE W,
6] [OK] #%yF 5L, H—YNVOREIZF—2 2 ANSILET,
Az
BIRGEIR A E LR BE T Input Pattern ¥ A7 07 Ry 7 A%,

Repeat THIELMDIKUE LT HERLRIC, SRR E NZ—2 D
MK CEEHDYET,
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5.3.7.7 BEFEHIEN\I— LD HE M

MU195020A @ Pattern Editor CIIBEGF#MED ¥ —2 7714/ (PTN) %5t
FIATPZEMNTEET, T AVASI BRI T LB T,

MP1632C TATENT =BT T4
MP1761A/B/C PNIVAIRE = FE A B
MP1762A/C/D RO R H AR
MP1775A PNIVAIRE = FE B
MP1776A RO R H 2R
MU181020A/B PNIVAIRE = T B
MU181040A/B DR H 2R
MU183020A PNIVAIRE = FE B
MU183021A INJVAINE — T S
MU183040A/B RRD R H 2R
MU183041A/B FRD R H AR
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5.3.8 Sequence®i%5E

MU195020A-x50 Sequence Editor Function O 5B DWW THAL
‘é—‘o

L Lrer

MX190000A Zi#Z#EhL 7=, Module and Boxes i € MU195020A @ FPGA
& Firmware OF =y 7Ry 7 A% &INL, WiE A EO [Program] #%vFLE
R

2
#WHT [Program] Z#vF L7=LXX, FPGA %7 0l T LT HMBLN5E
TL72#TH Program @ FPGA IZv B3 DOWeE T2 ET, ZOEEIT,
H9— [Program] #%>FLET, FPGA % 2 [0/ T AT HALEEN
T3 DET 20 HREENNVET,

Modules and Boxes:

-
Mainframe No Image MP1300A GOOD ) f_‘?
@ e i‘f N 3 ()reoa 2]
ST v mo PR SR | wusiooos G000
W HEEEE (pemvars
Fin
= o, E— (v)Fee
D80 ssscescl | e pen emieh =) =
— — — [ Jrroa
. 00 G0-0:0 60 oo l sssssssss = e

X5.3.8-1 1EBE®OTOYSLAETET %O Module and Boxes E &
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Test Pattern | [Sequence] ZEHRL7=EED, FFE/ T A—HEFHELET,

B Output [B Emphasis |@ Pattern | Error Addition | Pre-Code | Miscl | Misc2

[1] ——| st rattem E"Sequence |v| Log|c|'Pos ‘ | PRES \nverswon
[2] ——>»  Specffication "Pcled |v| ﬂ — [4]
[5] —_— m m Trigger Block No. ‘ 10«—[6]
Br'j’;k Break PaT;tpeer" Bitrate Pattern {:E;t',': "”"r;'.e‘" [“‘[';2
[3] — > #1 - Electrllg‘zl - Electrical Idle - Time 1
#2 - gblob 2.5G|PCled_POLLING_ACTI... 128 Num
#3 - 8blob 2.5G|PCled4_POLLNG_CON... 128 Num 4!
#4 - gblob 2.5G | PCled_CONFIGURATIO... 128 Num
#3 - 3blob 2.5G|PCled_CONFIGURATIO... 128 Num
#6 - 3blob 2.5G|PCled_CONFIGURATIO... 128 Num
#7 - 8blob 2.5G|PCled_CONFIGURATIO... 128 Num
#3 - gblob 2.5G | PCled_CONFIGURATIO... 128 Num
#0 - 3blob 2.5G|PCled_CONFIGURATIO... 32 Time
#10 - 3blob 2.5G|PCled_RECOVERY_RC... 128 Num
#11 - 8bl0b 2.5G|PCled_RECOVERY_RC... 128 Num
#12 - gblob 2.5G PCled4_EIOS 32 Num
#13 - Electrllg‘zl Electrical Idle - Time
#14 -/ 128b130b 8.0G|PCled_RECOVERY RC... 128 Num
|

X5.3.8-2 Pattern 27 X FEIEE (Sequence EiRHF)

[1] MU195020A @ [Pattern] %7 @ Test Pattern T [Sequence] ZE4RL
SN

[2] T ARKIZRD Specification IR L F7,
[Misc2] 47 ® Clock Source T MU181000A/B 33X T MU181500B %
HELTWDEA, HENT Bitrate 235 ESNVET,
[Mlsc2] 27 ® Clock Source T [Externall Z#%EL CW\HIGA, BINL
7o 8Lk O Bitrate 1272535912 Clock Source D J& 5k A% E L £9°, BINL
7= Specification L4+ @ Bitrate C Sequence Editor #§iE&fE T 52 &
ITTEEE A,

[8] FEIRL7= Specification (2T, HOEMPLHHBEINTWDEY —F R (LA
T, T7HNIDU = REN)) RRIRENET, T T HV DT — A
1Z DUT #% Loopback.Active A7 —MIER ST L7 DT/ F—
R L 7mb 0T,

[4] [Sequence Edit] %45 L T Sequence Editor #F ~xL¥7, Sequence
Editor CTiL Block D/3F A—#%&FELET,
[6] [Transmit] #%>yFFHL—r 22— DOHDEBRBLET,

[6] Trigger Block No.iZi%, AUX Output 217 Z0BRNAE S )T57
13/7 No. 2% ELET, AUX Output ZRZXNLNTEEE2HTIT5IC
%, Miscl] #7 ® AUX Output T [LTSSM Trigger] ZEINL £,
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5.3.9 Sequence Editor([Z & A5 ER/\F—iRE
[Pattern] %7 C Test Pattern |Z [Sequence] ZEINL7ZGAH D, Rk 2 —
UHREEICOWTIBAL £,
5.3.9.1 £@EIEE
[1] (2] [3] [4] (5]

Sequence Editor
E _Preset . _SKPOS . Precod
E— en vl 8bl0b 128b130b Precoding for (e |w|
[Pcies | 236 “u.l — — 32.0 GT/s ‘PFF |'|
L = Symbol Length [comsa  |v| 15 hd —
5.06 Po \d === =
| | intenal ‘ 1538 | Symbols ‘ 375 | Blocks
8.0G L | S (SR
— Symbol Length X2 | OFF \d |oFF hd
16.0G6 [P7 M — (S
—_— bl
32.06 [p7 [
: . 8b10b 128b130b
m Seed FFFF | [Lane0 |*| |1pBFEC |
Block Pattern Num or [num] or SKP 0S SKP OS EIEOSQ EIEOSQ Interval EIEPN
No. SIS S fiii e Length Time [ps] Insertion Reset Insertion [Pattern repeats] Re- - ="
#1 - ‘v Electrical Idle ‘v = | Time v 1 |OFF w | OFF ‘v OFF v 32 |OFF :E
2 = [+ |sb10b |¥|256 |¥|pcle5_POLUNG_ACTIVE TS1 128/ Tme  |w 13000 [OFF  |v|oFF |w|oFF ¥ 1 |oFF :
#3 - ¥ |eblob ¥|2.56 |¥|PCles_POLLNG_CONFIGURATI 128/Num  |¥ zlon  |w|orF  |w|orF  |w 32 | oFF :E
#4 = ¥ |ab1ob v |256 | |PCle5_CONFIGURATION_LINKW 128(Mum  |w 2lon  |w|orF  |w|orF  |w 32 |oFF :
#5 = ¥ |ablob ¥|256 | ¥ |PCleS_CONFIGURATION LINKW 128)Mum  |w 2|lon |wloFF  |w|on  |w 32 | OFF :E
#6 - v |8b1ob ¥|256 | |PCleS_CONFIGURATIONS_LANK 128(Mum  |w 2lon  |w|orF  |w|on  |w 32 | OFF :
7 = |+ |8b10b |¥|2.56 | ¥ |pCle5_CONFIGURATIONS LAN 128/ Num | ¥ 2fon  |w|oFF  |w|on  |¥ 32 |OFF _.:
8 = |+ |8b10b |¥|256 |v|pcies_coNFiGURATION comP 128 Num  |¥ 2fon |wforF [w|on ¥ 32 |OFF —:E &
#9 = | ¥ |Electrical 1dle | ¥ |- |rf {Time  |w 1fore  |wlore  |w|orr  |w 32 |OFF : {/r:‘
#10 - ¥ |eblob ¥|2.56 | |PCles_RECOVERY RCVR LOCK 128(num  |w zlon  |w|oFF  |w|on  |w 32 | OFF :m jj‘
#11 = ¥ |ab1ob v |256 | |PCle5_RECOVERY_RCVR_CFG ] 128(Mum  |w 2lon |w|oFF  |w|on  |w 32 | OFF 1 N
1
#12 = w | Electrical Idle |- vl 1Time |w 1 |oFF ¥ | OFF w | OFF v 32 |OFF :E
#13 = v |128b130b ¥ |322.06 | ¥ |PCle5_RECOVERY_RCVR_LOCK 128(Mum  |w 2lon  |w|orF |w|on  |w 32 |oFF I
a I |
\ J L J | | I
I
-i

[6] [7] [8] (9] (101  [11] [12] [13] [14] [15] [16] [17]

X5.3.9.1-1 Sequence Editor 5% I8 B
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BEE

BRIET %

£5.3.9.1-1 Sequence Editor sZFIEH

R
=

L]

File

Sequence Editor THaFELT-ANFIL, fELT- Pattern 25 O 7 2R RFTE
%9, [File] — [Save]l 2%y F LT, {EBEDT AL ZRIARIELET,

Preset

Bitrate Z &2 9% Emphasis @ Preset fEZ 3% E CTXET,
P0O~P10 {Z MU195020A [Emphasis] %7 ® Preset0~10 {ZxSLTWET,

LUFOHBITIE, 16G DfF 5 H FIFEZ Preset7 Ti%E L 7= Emphasis 2MF ISV E
R

[7] 21G/326G SI PPG c: OFF
B oOutput |@ Emphasis [B@ Pattern | Error Addition | Pre-Code | Misc1l | Misc2
Manual 0 Channel 0 Is1 0
Preset St Sranrel o]
N 1] 2] 3] 10 17 2] 3] w10
2.5G P4 v

5.0G PO h 4 File Operation Recall Store Initialize

Standard/Preset @ |PCle4 ¥ | - |De-Emphasis v - Preset? v

8.0G BT v

Amplitude 1.000 | Vpp

16.0G F7 h 4 e d8m

Cursor3 0.000

Simulated Pulse [Vpp]

32.0G P7 v IR W00

Cursorl 3.500
Post

-6.000
0.000 ) Va Vb Ve Vd Ve Vi Vg Vh Vi Vi
0.000
0.000

0.000

o o o o o o

£ £ £ g £ ¢
a

3 3 2 3 3 2

0.000

SKP OS

Tra—FRRIZ LI SKP Off AR, RSOJMERTLET,

Scrambler

T a—KRRAIZ S Scrambler DY —RfEZFRLET, 128b130b (PCled/4)
Tl Lane Z &Iy —RNEN RV E T, moa—RRRIZ LI ® Y, 2htho4t
K ERELL FIORLET,

8b10b (PClel, 2, USB3.0)

G(X) = X164X5+X44+X3+1
G =x%4+x +xt+xP 11 &)

128b130b  (PClIe3, 4, 5) / 128b132b (USB3.1 Gen2)

G(X =
GX) =X2 + X + X + X8+ X° + X2 +1 ®
X234 X214+ X164+ X84+ X5+ X241

Precoding for 32.0
GT/s

Specification % [PCle5] ITEINLIZEEZOAIZRETEET,

[ON] IZBRETDE, 32GT/s D/ 35— HFIFEIZ Scrambler Enable 238 ZhIZ3%
TESIU TS Symbol (2% L C Precoding #1717\ E 7,

Pattern Edit

Pattern Editor # A7 0 Ry 7 A% FK R LET,
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%5.3.9.1-1 Sequence Editor ZFIER (#EX)

siBA

Break

N —BRBEO—REILEBHOSEHERETHIENTEET, Break &
[Manuall IZBEL TCWHEE, [Pattern] 7@ [Manuall 2%y 53 5&, —FF
{8 IEL TV = Block 7oy —47 0 AR D Block ~EBLET,

[Externall {Z3%EL TWAEENE, MU195020A @ AUX Input 2 17% CThUH{E
FaEBRHE LB —FHE 1L L TV 2 Block 235 — 472 2% R D Block ~ER L £
7, Specification T USB DA IRINL T 5854, External @ Trigger 514
% LFPS {5 5 D35 F721% Edge RN OIBIRTHIENTEET,

_Break

Trigger |LFPS |v|

Pattern Type,
Bitrate

Bitrate & E 95354, M2 Electrical Idle 2 AL CL7Z&0 (¥5.8.9.1-1 D
Block No. 12~14 ZZ L T7ZE0Y),

2 OO Bitrate 237257 17 BT Electrical Idle & A#L720 ) E, Bitrate D81V
B2 B P I a— 21T 50N H0ET,

Pattern Type T [General] 135 #& Block DA% E TX £ 7, [Generall 3R
L TWAEXIFREFD PRBS /37—, Data /XZ—2 DR ENARETT,

Pattern /
Pattern Length

EEOT oy RN LUIRRET [Pattern Edit] #%>F 9 %&, Pattern Type
IZJG U7z Pattern Editor 23BA& %9, Pattern Editor OfEH HiklE 15.3.9.2
8b10b Pattern Editor i&IREFOD/ & — 3% E | ~T15.3.9.4 128b132b Pattern
Editor JEREFD/Z — G GE | 2B L TTZEN,

[10]

Num or Time

R D Block No.D/ 37— K5 ORI T 5%, [ E IR CROEL £
ﬁ—O

[11]

[num] or [ps]

Num or Time TR ELIAEO BRI E- IR 2R ELET,

[12]

SKP OS Insertion

[ON] (2% EL 7= Block IX, /3% —>H1Z Sequence Editor Eiifif7 =D SKP OS
TE%EL7- Symbol Length, Interval T SKPOS Z#f AL %7,

[13]

SKP OS Reset

SKP Reset & [ON] (Z# & L7z Block i%, Block #E#1% ® Block D JEFHIC SKP
OS ™A ET,
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%5.3.9.1-1 Sequence Editor ZFIER (#EX)

= 280 FREA
[14] | EIEOSQ [ON] (2R EL7 Block 1%, ¥ —r D&z EIEOSQ Interval TEELAY
Insertion / 42—/ C EIEOSQ Zf AL ET, 128b/130b T EIEOSQ 13/ 37— Rz
Interval® Brpt=sh, FHARMIZIE [ON] IR ELET,
[15] | EIEOSQ Reset™ | [ON] (Z8%E L7z Block i%, Block 23R L=, D Block M EHAIZ EIEOSQ
R AZIET, EIEOSQ Reset 28 [OFF] 2% ESNTWTYH, EIEOSQ
Interval 237 7 [ CR2 5854, FEBHIC EIEOSQ MNEAIILET,
EIEOSQ 1% 8 Gbit/s, 16 Gbit/s Tix EIEOS 1 [a], 32 Gbit/s Ti 2 #igD
EIEOS THEpkSVET,
Block: n Block:n+1
I A
[ Y |
Pattern
Change EIEOSQ Interval : 3
EIEOSQ Interval : 3
Reset OFF ' EIEOSQ User | User  User EIEOSQ User | User User EIEOSQ User | User  User
Reset ON EIEOSQ User  User User | EIEOSQ User User EIEOSQ User User | User | EIEOSQ
Interval  'glEgsQ User | User | User EIEOSQ User | User EIEOSQ User | User |EIEOSQ User
Changed
EIEOSQ Interval : 3 EIEOSQInterval : 2
[16] | Add, Delete, ZNHDORL L TH Block A fRELET,
Copy, Cut,
Paste,
Clear All
[17] | Cancel, OK [OK] #42yF 95, VERRLIZ — 7 ARGRESNET,
[Cancell #%>TF T 5&, (ERR LT — 7 RTHEFSNET,

% : USB3.1 Gen2 #EREFIX SYNCOS
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Cursor Addr 2
00 o1 02
00000000
00000008 10.2
00000016
00000024
00000032
00000040
00000048 [2]
00000056
00000064
00000072
00000080
00000088
00000096
00000104
00000112
00000120

K23.7
D10.2

[K123.7

D10.2

03
31.3
10.2

(1]

5.3.9.2 8b10b Pattern EditorEIREFD/\3— & E
8 bit DI RN T LI — %

BRELET, Ka—K, Da—RT¥—2%#E
LE9, WiHEA FO Keypad R Foidd—AR—R T ELET,

8b10b Pattern Editor

04
D30.0
D10.2

05
D0.0
Dl10.2

06
D10.2
Dlo.2

07
D10.2
Dlo.2

(1]

Data Length | 128

_Viewer Mode

(2]

Notaton | Symbol(@b10b) |
@) LsBFirst ) MSB First
_Edit Mode _Range
[ T
_Fl ) )
I 0 ]I 1 " FEVErsE " e |
(/) scramble Enable (] scramble Reser <@
I Set K28.5 to Scramble Reset |
| Set all D-Code to be Scrambled |

%5.3.9.2-1

8b10b Pattern Editor

[1] Scrambler ZfEH 355513, [Scrambler Enable] F=v /Ry 7 A% 8%
RL, /" —H1T Scrambler ZH 2T SiE fTa~ 7 A TEIRL, Fill @
D 1R %Ly T LET, RATR RSNV TNDHT VRV Scramble &
NFE9, Scramble 1Z D =—RDOHHFLHTY,

[2] [Scrambler Reset] R ELI- v RILEEETHEEC, LFSR ##IH1L
L%9, LFSR o##i{kix, COM oA/ (K28.5) EEHRICHITHILE
T, HETERINTNSHLR/LT LFSR B LS ET,
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5.3.9.3 128b130b Pattern EditorZiREFFD/\ 33— % E
128bit MD/X%—>+ Sync Header Z LT ELE T,

(31 1]

128b130b Pattern Editor

[ Fie | CursorAddr 0/0 st | 126

b M _Viewer Mode
Balance Header +00+01+02+03+04+05+06+07 +08 +09+0A+0B+0C+0D+0E +0F

0x00000000 1 01 80 00 FE|[78 00 00 00|00 00 52 52(52 52 52 52
0x00000010
0x00000020
0x00000030
0x00000040
0x00000050
0x00000060
0x00000070
0x00000080
0x00000090 al ol ra
0x000000A0
0x000000B0
0x000000C0
0x000000D0
0x000000EQ
0x000000F0

Notation |’Hex(ayte) ‘v‘
(@) LSB First () MsB First

[2]

X5.3.9.3-1 128b130b0 Pattern Editor

[1] Sync Header % Data, Ordered Set Z&EIZFNEINLL FORDIHIZEHTE
LET,

%*5.3.9.3-1 128b130b Pattern Editor ® Sync Header
Sync Header
10 01
LSB First Data Ordered set
MSB First Ordered set Data

[2] Scrambler Enable,

Reset (% 8b10b L[RIUFIETHRIETEET,
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[3] DC Balance % 1 IZ8% € L7-L%, Symboll4, Symboll5 D ik(5 /¥ — (%
L FOERICIRELE T,

#5.3.9.3-2 EE/NFI—VREFE

TS Ordered Set
Symbol 11 @ N
By Symbol14, Symbol15 ME{E/\2—>
DC /\S2R
> 31 IF— D 0 DEETE ST T2 R 14 % DFhIZ,
Symbol 15 % FTh [ZZH, /i3 F—rH0 1 0%
Jk 5972 Symbol 14 % 20h (2, Symbol 15 % 08h (Z
ERELTHALET,
<31 7> >15 IRE— D 0 DEES T T2bT R 15 % F7h I
B, FloF g —rFo 1 OFERST 728 Symbol
15 % 08h IZZHL TH AL £, Symbol 14 IF#ES
TN NRE = ZEOFEEMNLET,
<15 RESH WA= BZOFEHALET,

5.3.9.4 128b132b Pattern EditonZiREFND/\3— R TE
Sync Header 7% 4bit (272524 FRE, 128b130b Pattern Editor &[RIUAEH

ETY,
Sync Header IZ Data, Ordered Set ZX IZZNENLL FOEDINHELE ;;E
TO
*5.3.9.4-1 128b132b Pattern Editor @ Sync Header
Sync Header
1100 0011
LSB First Ordered set Data
MSB First Data Ordered set
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5.4 Error {{hnt%RE

Error fM%95121%, MU195020A #/EMlif @ [Error Addition] #7123\
T, TI—REDORTETHILIZID, u“jjj7~&'a::n?~®ﬁﬁurbi‘f%iﬁ“o

|B Output IB Emphasis IB Pattern I Error Addition I Pre-Code I Miscl I Misc2

[2] —>Bimurst (s [v| Burstiengtn E] bits
[3] = source (internal v|  varation [mepeat  |v| €«=—[4]
[5] —> route [select || | —

Mo e

[8] —1p Area “ m
3 4 5 6 7 8

X5.4-1 Error Addition 47

[1] #BR A2 — 2% LT, Bit Error 2R ASEHHHE T,

ON: Error e %, SEATLET,
OFF: Error fngkpe%, iU E 7,

727120, REREIXTXTO Error FHAIBEREIZZEL, [OFF] TIi3sh
Error 12 5125 U7z Bit Error £ 28 1L £,

[2] Error DOFFAFGEE [Bit] & [Burst] 22538IRLE7, [Burst] Z232IRL
T28A, K 127 O L7 — & A TEET,
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(3]

[4]

(5]

Error £} Source # &R L £,
R H — AR, FTED Bit Errvor 2N 25 A3 7 %A/ d 2507

BB £T,

[Misc1] #7 @ AUX Input #% & T Error Injection 235% €SIV CW D E
\Z, Source D% ENTEET,

#5.4-1 Error {40 Source MR FE

ERIEE

BLL]

Internal

WBIEIEE C Error f111 Timing #42pk L £7,

External-Trigger

Error /1 Timing 4%, SMTE 5 (Auxiliary
Input) @ Trigger Edge (Z[FisHE7,

External-Disable

Error £/ Timing 1ZPHERIEE CHRASHET N,
855 (Auxiliary Input) 7% Low OX[iZ—
T—xMLER A,

Source (Z Internal, External-Disable Z i €L 724, Error £+
Variation Z8RL £7°, Error Il (N Gating) RO A ST 1E%Z R

LET,
$:5.4-2 Error fEAKEDHRE
BRIER B
Repeat Error ZfEenoicii AL ET,
Single Error ZHR2#{EIZT 1 shot AL E T,

Combination KX, RZ#4EIZ5Y Combination
BT —NHASINET,

Error £-1 1 Route O A GFiE&EEIN L £9,
MU195020A 1T AE =L e~ LV F 7L o3 THKL TH AL ET,

Route 1

Route 2

Route 3 +
A 2bj1b(32a; .. i3aj2ajla;
E - .’
>

Route 32 _32bi32a; |

X5.4-2 FER/NE—2D/RSLIL-YTILEH
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(6]

(8]

< IVF T 7Y D ASIE B % Route EFFONE T, MU195020A Tl 32 A D
Route 23HVET,

£5.4-3 Error {10 Route M:&E

EIRIEH SRER
Scan Error Z1 A7 % Route ZNEFIZEZ T,
Select FEELT= 1 Route (2 Error 21 AL F T,

R RZ— %L T, 1 bit 49D Bit Error #4382 Route 5 EL
F9, REFMIT 1~32 T, 1 ATV 7 TRELET,

72720, L FORIBBHEIERHDET,
(a)  Error fHINH%EENY [OFF] &1, REEZAERIELET,

(b)  Error £l Route #/EH{ET [Scan] #EIRL CWBEETL,
REZEHELET,
R — XL T, 1 bit 43 ® Bit Error #3451 % Bit Error Rate
TR ELET,
xE-n: XX, 1~9FT 1 AT TEITRETEET,
nlL, 3~12 FT1 AT T TLIZHRETEET,

72720, UL FORIBREHEEIHYET,
(a)  Error fT&EEDY [OFF] Tb, REXAZELET,

(b)  Error 11 Variation #%E72° Single D34 1%, Error Rate
DEENL, EHELET,

(¢  Error 1 Source 7% External-Trigger P74 13, Error
Rate ORXEIL, ERhELE T,

@ n23DEXT, x 1T 1~5ZBINTEET,
(e) HmAfMIN-—hE 5E-3 T,

Mixed Pattern (ZEL T, 5% Block (Data, PRBS 5L ' Block % 5) (2
Bit Error Z4fi A9 5 Block O&EREZLFI,
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5.5 Pre-Code & E#ge

MU195020A-x20 TI5.8 Multi Channel##4E | ™ Combination Zi% EL T\\5
A2, Pre-Code Zf% € TEET,

AREREIL DQPSK XSS ¥ 572012, DATA % FE2® Pre-Code

FRER D XD
WIEEL, K218 T,

Phase Modulator
or its equivalent

I

X5.5-1 Pre-Code %X (DQPSK)

Pre-Code ZiR T 5HE121, MU195020A #/EHE O [Pre-Code] # 7%
HoFLET,

IEI Output IEI Emphasis IEI Pattern IErrorAdditionIPre-CodeIMiSClIMich| ,f/lg

Type |papsk |v |

Initialize Data |1 |v|
X5.5-2 Pre-Code 27
it

Pre-Code #REDFX T 1%, Combination R ESNTWAF v/ CH@o
RETT,
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551 Pre-Code®

=1

a3 JE

Pre-Code [V — [1]
[2] —>Type |DQPSK |v|
[3] = initialize Data 1 |v|

®5.5.1-1 Pre-Code %%
%5.5.1-1 Pre-Code ZFIEH
H5S HE BeaE
(1] Pre-Code Pre-Code DAV, A7 %R ELET,
[2] | Type Pre-Code OZ i i A ELE T,

2ch Combination #&#RIFF: DQPSK 23F%E FHE T,

Initialize Data

Pre-Code OFIHIEZHELET,
(FIHfiE: 1)
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5.6 Misc1 #&gE

(MU195020A)

1;.77@%556??2 R A O ER, AR ZRELET,

Misc #REZRXE T 2121%, MU195020A #/FEEE D [Miscl]l #7 &4y F L%
R
IEI Output IEI Emphasis IEI Pattern IError AdditionIPre-CodeIMisclIMichl
Pattern Sequence
Pattern Sequence |'Elurst |v| Gating Output |'DFF |v|
Source |'Internal |v| Data Sequence |'Restart |v|
Burst 12 12 f12)
Enable Period — | 128 000 | bits
Burst Cycle , | 12800 000 | bits
Burst Trigger Output [\ f \
( Delay | 0.| bits
Pulse Width i 150 O | bits
.,_AU)(Inpur
AUX Input |'Err0r Injection |v| Vth ov |v|
.,_AUX Output
AUX Output |'1fN Clock |v|
1/ 64| clock
X5.6-1 Misc1 27
&56-1 REIEB
IEH B
Pattern Sequence | B/ ¥ —2 DEMRGIEEZRELET,
AUX Input MBI REZ R EL £ T,
AUX Output BN I REZ R EL £,
Gating Output AA TR S N ERELET,

Misc1] #7 D% EHH %, MU195020A @ Datal~2 THIBEDOHE T,

o= BB D DRENL, Datal ©

BN

R

IHFLET,
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1

5.6.1 Pattern SequenceMi%7E

B Z = DA R ET,

_Pattern Sequence

Pattern Sequence

Repeat |v | Gating Output | OFF |v‘

X5.6.1-1 Pattern Sequence M:ZIREE

#5.6.1-1 Pattern Sequence M & FE

BERIEH

RE

Repeat

B/ % — D Repeat 7 — X% 55 T HBRTEIRLET,
EIZEAT SAATMOTZOIH AL T,

Burst

R F—2 D Burst 7 — X% 55T OBRIGRINUET,
EIE R FER L O R EHEEEERERSC Packet 5
DOFHE D= AL £,

)G L7 iR X2 — 21X, PRBS, ZeroSubstitution,
Data, Mixed (Data) T,

5.6.1.1 Repeat/\ 24— DEEE

RN —2 D Repeat 7 — X% 55 75554 1%, Pattern Sequence T
[Repeat] ZEERLET,

_Pattern Sequence

[1 ]—) Pattern Sequence |Repeat ‘Y| Gating Output OFF |v‘
Pattern Length X E::;T >< XSSX ><
Gating Output T ” L
[2] —————> Fuise widtn — 128 bits
[3] —_ 3 Delay “ | 128 \ bits
—F
L. C. M. (Pattern Length, 128*N)
X|5.6.1.1-1 Pattern Sequence (Repeat) %7€ 1H B E @

(1]

(2]

[Repeat] ZEINLET,
HE Ui N — L, W T — 2 E B D EREITVET,

Pulse Width (2i%, MU195020A 1EHE 7Sk D Gating Out ZR7 X005
HADESNBEMIE B High L~-UL 2 UL AEEHEELET, 2V AL 8 D
HEHUEC, Pulse Width OF%EIL#5.6.1.1- 10U L > THR TSN ET,
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%5.6.1.1-1 Pulse Width )% F & EH

R#ES R E E

PRBS, 128~Pattern Length & 128 Of/NMAREE — 128*
Data,
ZeroSubstitution REAT YT 8 bit

(Bx K 34 359 738 240 £ TR E )

2ch Combination KF:

(341X PRBS, Data, ZeroSubstitution) 1%,
256~Pattern Length & 256 Di/NMAfGE — 256 &
720, EAT Y7L 16 bit £7e8D,

(K 68 719 476 480 £ T E AI)

Mixed 128~Row Length x Row #{ x Block %t — 128

(K 2 415 918 976 £TRXE A)
BIEATYT ' 8bit
2ch Combination F¥:

256~Row Length x Row #{ x Block & — 256 &7z
v, MEAT Y7 1E 16 bit L7ed,

(3]

ZZ T Pattern Length I, [¥5.3-1 Pattern¥~ |® Length 7% 511
LLFDEE, 512 BL EIZR2D IS E LI fE T,

2ch Combination ®&X[T, [[¥5.3-1 Pattern¥~” |® Length 7% 1023
LUF% 1024 LL BT OIS LT T,

Delay (37 —#/3% — OSEIAMEIZK LT, ey MESE T High L
NSV RE I o E R ELET,

REHALIE 8 DEEHAET, £5.6.1.1 210" TR k- TRESNET,

#5.6.1.1-2 Delay D& E&iH

BEES =% 7E St B
PRBS, 128~Pattern Length & 128 O f/NMAREE — 128*
Data, (e K 34 359 738 240 TR E AI)
ZeroSubstitution REAT YT 8 bit

2ch Combination fF:

(%413 PRBS, Data, ZeroSubstitution)
256~Pattern Length & 256 D/ NARGE—-256 &7¢
D, REATY X 16 bit 725,

(K 68 719 476 480 £ TREE )

Mixed 128~Row Length x Row #{x Block #{ — 128

BK 2415918 976 £ TRE |
BEATYT ' 8bit
2ch Combination FF:

256~Row Length x Row #{ x Block &t — 256 £7¢
v, BEAT Y71 16 bit L7285,

ZZTU) Pattern Length I3, [¥5.3-1 Pattern¥~ | ® Length 7% 511
LLFDEE, 512 LL EIZ72D IO E LI BT,

2ch Combination @ &=, [[¥5.3-1 Pattern¥~” |® Length 7% 1023
LUF% 1024 LL I/ 0 JOITHBERAE LT T,
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5.6.1.2 Burst/3\3—> M HRE
R — D Burst 7 — %1515 75861, Pattern Sequence T [Burst]
RN LET,

lEl Output IEI Emphasis IEI Pattern IErrorAdditioanre-CodeIMiscllMisczl

—Pattern Sequence

Pattern Sequence |M| Gating Output |ﬁ|
[1]—> source |internal 'v| Datasequence [restart  |vie——[2]
Burst X12 12§ X12)
Enable Period —F | 5 O | gits 3]
Burst Cycle . ¥| 12800000 pits A

Burst Trigger Output f \ f '\

(> I B P
e ——————
Pulse width ‘ iﬂ|@ts—_[e]

X|5.6.1.2-1 Pattern Sequence (Burst) %€ 1H B & @
2
Burst Trigger Output 5 %1%, Gating Out =T r7Z IV IShvET,
[1] &2 — D Burst ZFAESELFAIL T HRERELET,
%5.6.1.2-1 Burst XFIER

EIRIEH SRER
Internal WELE 5 C Burst 18 R EXAIL T HAEMRLET,

External-Trigger | AUX In 2 %74 Nb A&7 —MEH1Cd- T, AW Z AR L ET,
SEH ERV TP O T Burst Pattern ORAEBIELET,

External-Enable | AUX In 27406 AN 1E3 N7 —ME 512L- T, Burstfg 54 A3 754K LE
77, High L~V Burst 7 — 2% 3£, Low LV ERRIREZEIELET,

[2] Burst Pattern OFANEFZIEELET,
%5.6.1.2-2 Burst Pattern 4 EFE DRE

EIRER E5EA
Restart FBESNTWHRER N Z— %, Burst 7 —#{5 5 RAET LN LH AL — RS
HET,
Consecutive FRESNTWHRER ¥ — %, Burst 7 —#{5 5 TSt CHH L ET,
Continuous ?E;iiéii/;—fb DR \H — B GRS, Burst BAXAIL T USMIH R~
A o
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[38] [1] @ Source % [External-Trigger] F7=i% [Internall |ZF%EL TV %
Yrtr, AUX Input 27 ZIZ AT 53R/ % —2 D Burst Cycle D
1EERAEXME bit 52 TR ELET,
7¢5.6.1.2-3(Z Enable Period D% E#iHZ/RLET,

[4] [1] @ Source % [Internall |ZF%EL T84, Burst Cycle (AJ1&#L
LR E—2 D Burst 550 1 JEH) 3% ELET,
7<5.6.1.2-31Z Burst Cycle O EfiAZ ~LET,

#5.6.1.2-3 Enable Period & Burst Cycle 5% #:35H

Channel . . . ey =
Combination % Enable Period (bit) Burst Cycle (bit) BREATYSE (bit)
1 [Internal] Is: 25600~2147483648 256

12800~2 147 483 392

[External-Trigger] KF:
12800~2 147 483 648

2 [Internal] M: 51200~4294966296 512
25600~4 294 966 784

[External-Trigger] F:
25600~4 294 967 296

2 #
Burst Cycle & Enable Period @723, 512 bit LL_E® Disable X752 ;;E

BT,
Disable X2 2ch Combination Ffi 2 720 F 9,

(5], [6]
Burst Trigger Output KV /)%, Burst IV E 52X ELET,

Delay: Burst Data Pattern OJGSANIEIZKRIL T, filE vk
ESHTH I T 50O EEITVET,

Pulse Width: Burst Trigger Output L0 H SN RIEE 5D
High L~ L ULV RE AR ELET,

#5.6.1.2-41Z, Delay & Pulse Width Ok E#iIFHARLET,

#*5.6.1.2-4 Delay & Pulse Width % i€ & F

Channel , , , s = .
Combination % Delay (bit) Pulse Width (bit) BRERTYTE (bit)
1 0~(Burst cycle — 128) 0~(Burst cycle — 128) 8
2 0~ (Burst cycle — 256) 0~(Burst cycle — 256) 16
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5.6.2 AUX Input®

=1

6 JE

SR TR S NI A A TR F 2 I =T —Hfi A7 E 217955613, AUX Input
ax 2 fEHLET,
AUX Input =7 Z 2 14 M2 L FORITRLET,

_AUXInput
AUXInput |Error Injection |v| vth |0V |v|
X5.6.2-1 AUX Input 2% EIEH
%5.6.2-1 AUX Input MR E
EiRIEH £%EA

Error Injection

TI—ZNRINEDZAI T THRATHEEITEALET,

Error Addition D% & T, Source 73
[External-Trigger], [External-Disable] ZfiEL7-ELX(C
EHALET,

FEARIZT5.4 ErrorfHIEERE | 25 FRL TLEEW,

Burst Pattern Sequence T Burst 2R X441, Source T
[External-Trigger] *72/% [External-Enable] Z#f5&EL
TEEIHEHLET,
FEMIX5.6.1.2 Burst/ 37— DR E | S L TLTEEN,
Vth AJ] Threshold ®F%E% 0V, —0.25V, —0.5V 25 Al

T
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5.6.3 AUX Output® % 5E
[FHIE 570 s, MBI B IOV TRELET,

5.6.3.1 1/N ClockMD %7€
[1/N Clock] #RETDE, BWAENRY—VZRAMLISE ey 7% Aux Output

AT HITHALET
AUX Output
[1] AUX Output 1/N Clock v

Y VY

(2]

1/ 64 | Clock

X5.6.3.1-1 AUX Output Clock g% E I8 B

[1] [1/N Clock] #E&RT%5&, Aux Output TR7 XD HakER/ 2 —AAZFRHIL
T=ray N AIEnET,

[2] [E#Zeyr7o5FR (N) ZBRELET,
BE I 4~512 O T, A7 7 2 TRETEET,

5.6.3.2 Pattern SyncDi&E ﬁs&
[Pattern Sync] Za%E 3 5E, R Z— FEHILFEHIL CWAXAITFE 5%
Aux Output ZR7 XM ILET,

AUX Output
[1] AURDutput > pattern Sync v

Position :_____________________________________,
2] Block Noy 1 Row No 1 i

[X5.6.3.2-1 AUX Output Pattern Sync %% IBH (Mixed)

AUX Qutput
1 AUX OutpUt > [pattern S | PatternChange [oer -
[ ] utpu attern Sync Trigger [3]
[2] Position > 1| bits

X5.6.3.2-2 AUX Output Pattern Sync % EIEH (Mixed L14})

[1] [Pattern Syncl #i®IR3 5L, Aux Output TR7FXNHEEL TNDT —
BB = JEENC RISV A E SR SN ET,

[2] FHUE R L ADIEMEEIEELET,
B H— Lo T, BRENAR RV ET,

[38] [ON] ZERT DL, TAM K= B HERZ AUX Output 226N H1E 5%
HALET,
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BEE BRIET

#5.6.3.2-1 REAES/NILAREMBEDIRTE

HER/NE—

REAR

PRBS,
Data,
ZeroSubstitution

PNE—=U TN U TIAEL, 7OV ARLES N — > DSEIRNLEIZ L THRET
SET FREHMIE, LRI ET,

1~Pattern Length™& 128 O f/NAfEE — 135, 8 bits Step,
K 34359738105 £THKE AJ

2ch Combination Ff:
1~Pattern Length™ & 256 D f/NAREEL — 287, 16 bits Step,
K 68719476209 FTHEE AJ

Mixed (Data)

BTy IR = NI TI AL, 2V AALE T Block & Row O {E
THRETEET,

%: ZIZITU) Pattern Length i, [X5.3-1 Pattern¥~ ] ® Length 2% 511
LLFDEE, 512 LL EIZ72D IO G LI BT,

2ch Combination D&}, [X]5.3-1 Pattern¥~ |® Length 7% 1023
LIF% 1024 LL I/ 0 JOITBERE LT T,

5.6.3.3 Burst Output2 % &

Burst Output2 %% & 9 %&, Pattern Sequence T [Burst] Zi8RL TW\55
&, Burst Trigger Output S[FIERDZAIL 75 5% Aux Output 27T H
HLET,

%5.6.3.3-1 Burst Output2 MR E

B

Delay Burst Data Pattern OJEEANZEIZKL T, (Y MESETH T2 ELE T,
FXEHIPHIL, [35.6.1.2-4 Delay&Pulse Widthi% E#iH | LRI T,

Pulse Width | Burst Trigger Output &Vt /1SS FRIHNE 5D High L~ LSV AR AR EL £ T,
FXEHIPHIL, [35.6.1.2-4 Delay&Pulse Widthi% E#iH | LRI TT,

5.6.3.4 HAHh#A7T

OFF % E 7 %L, Aux Output IR7ZNOEEEHILER A,
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5.6 MiscI#5E (MU1950204)

5.6.4

Gating OutputD &% E

Gating Output ZR7 XD NEFHELET,

Pattern Sequence

Pattern Sequence |Repeat

v|  Gating Output | OFF ve—I1]

(5.6.4-1 Gating Output 2 FE1EBE

#5.6.4-1 Gating Output MR E

ERIER

Bl

ON

Gating Output = X7 ¥05, Pattern Sequence T
RELTFRNE AL ET,

OFF

Gating Output ZR7¥0 5, F5&HHLERA,
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BoE BREL

: N

5.7 Misc2 #4gE
Misc2 HERETIX, a7, HETF vV OBREMEERELE T,
Misc2 B FEA R TE T A1, MU195020A EEEH O [Misc2] # 7 #4vF L=
£

IB Output IB Emphasis IB Pattern IErrorAdditionIPre—CodeIMiSClIMichl

_Clock Setting
Clock Source |'Unit1:s|ot4:MU181sooB |v|
Bit Rate |'PCIe4 |v| | 16.000 000\| Ghit/s
Qutput Clock Rate |'Halfrate |V| Offset | 0\| ppm
Reference Clock |'Internal |v|

PCle Host Test: 100 MHz Ref. Clock Input |DFF |v|

PCle AIC Test: SSC (Down. 33kHz) |W| Deviation |'m‘| ppm
:_Noise Setting

MNoise Generator [NOt use |V|

Offset |W| dB

X5.7-1 Misc2 47
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5.7 Misc2B558

571 U0OvYDEEE

IEI Output IIEI Emphasis IEI Pattern IErrorAdditionIPre-CodeIMiSClIMichL

_Clock Setting

[1] = Clock Source

|Unit1:SIOt6:MU1810008 |v|

[3] — eitRate \Variable |v| |

32.100 000 | Gbit/s

[2] —>» Qutput Clock Rate |Ha|frate |V| Offset | 0.| ppm

|Inte rnal |v|

[5] —>» Reference Clock

[4]

®5.7.1-1 sovyEFIEBETR (MU181000B DI5E)

IIEI Output IEI Emphasis IEl Pattern IErrorAdditionIPre-CodeIMiSClIMichL

_Clock Setting

1] = Clock Source |Externa| |v|

(3]

(2]
6]

Bit Rate

+—>»Output Clock Rate

——>»Operation Bitrate

|' 28.000 000-| Gbit/s

| Halfrate | v-|

12410321 |v|

Input Clock Freg

| 1.200 to 16.05 GHz(1/2 Clock)

I

|
[7]

®5.7.1-2 Y0y EEBER (External DIEE)

(1] vy faiia @Rl £7,

#%5.7.1-1 Clock Source D&

EIRIEE

RE

External

MU195020A @ Ext Clock Input 27X ATIENAHT a7

MU181000A

MP1900A [Z2EE ST\ MU181000A D=y

MU181000B

MP1900A [Z2E ST\ MU181000B D=2

MU181500B

MP1900A [Z2E ST\ MU181500B D=2

[2] Clock Out 27 ZICHI1IEND7ay DL —EFELET,

Fullrate: 7vay 7B LT —X%L —MNIFLCTY,
Halfrate: A7y 7 BEEIIH 17 —Z2L—bD¥4yT9,
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BEE BRIET

Iy 7 4TRSS MU181000A/B D8

[8] HAHE v —hrad&E L7, [Variable] £7-1% Preset DIASED SR
LEd, #5013 05.1.4 BV —F DR E I ZSIBLTIIEE N,

4] vy Z@AEEDA 7% -1000~1000 ppm DOFPH THREL £,

Jay 7 #5518 [Externall

[6] MU181000A/B ® Moy 75k ELET,

ey 7 TR External D56

[8] T—#DOE vy —MRRRESNET,
[6] MU195020A OEMEE Y P —MERERSNET,

[71 MU195020A D7 vy Input AR XA T LB N FRSIET,

[1] o

T Bray 7B DR RTT,

[2] & [6] &

DEEIFFRSNEE A,

RE CHEEISEIZ MU181500B # R L7~ &1, MU181500B (Z A

DRENCEDEEE Yy bL—hE AT 7 vy 7[5 EE0 Btk 2 LU T

WRLUET, #FElE XL MU195020A-x01 237 nex (ERE YR —k

21G) OFERTT,

£57.1-2 #EEYRL—FEARNIOVIREIEHBOBR (SMEY Oy ERE)

Output Clock Rate Operation Bitrate Input Clock Freq EvkL—ké&
DERTE D & DR vy RIRBOE &
Full Rate Clock 2.4~16.0 Gbit/s 2.4~16.0 GHz 1/1 ey 7 TEE
16.0~20.0 Gbit/s 8.0~10.0 GHz 1/2 7wy 7 TENE
20.0~32.1 (21.0) Gbit/s | 10.0~16.05 (10.5) GHz 1/2 7wy 7 TENE
25.0~32.1 Gbit/s 6.25~8.025 GHz 1/4 7y 7 TENE
Half Rate Clock | 2.4~32.1 (21.0) Gbit/s | 1.2~16.05 (10.5) GHz 1/2 7vy 7 TEE
25.0~32.1 Gbit/s 6.25~8.025 GHz 1/4 7wy 7 TEE

#5.7.1-3 FEEYLL—FEADYOVIRIEBDOEER (MU181500B + 4\ &840 0v - {E )

Output Clock Rate Operation Bitrate Input Clock Freq EvkL—k&
DERTE DEH DR v IR OE&R
Full Rate Clock | 2.4~15.0 Gbit/s 2.4~15.0 GHz 11 7wy 7 CEfE
15.0~20.0 Gbit/s 7.5~10.0 GHz 1/2 7wy 7 TEE
20.0~30.0 (21.0) Gbit/s | 10.0~15.0 (10.5) GHz 1/2 7ay 7 TEE
25.0~32.1 Gbit/s 6.25~8.025 GHz 1/4 7wy 7 TEME
Half Rate Clock 2.4~30.0 (21.0) Gbit/s | 1.2~15.0 (10.5) GHz 1/2 7wy 7 TEE
30.0~32.1 Gbit/s 7.56~8.025 GHz 1/4 7wy 7 TEE
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5.7 Misc2B558

IOy E B R E

MU195020A 1%, i 57y 7ffHaTRICE>T MU195020A EO+E#%E, Hiif
BRENR/IRDET, Z2TIE MU195020A E7ay 7GR, Vv X IRED R, £
FOEH R EICHOWT, T2y 7GRS SIS £,

E:
ZZ Tt AR MU181000A/B & MU181500B %:{iﬁﬁa“éi“\
INHDEY 22—/ MU195020A L[RIC MP1900A (235 L TWAMLE
BHVET,

MU195020A % LA T Otk T HL 72358 O#Ekt B LORR B2V T
LET.

(1) MU195020A + MU181000A/B + MU181500B

(2) MU195020A + MU181000A/B

(3) MU195020A + MU181500B + 42 a7 {3 TR

(4) MU195020A + 487 a7 A TR

ZZ T MP1900A @, Slot1-2 12 MU181500B, Slot3 12 MU195020A,
Slot6-7 {2 MU181000B % %75 L7-# ik TRt Z L £,

#
%72, MU195020A @ Clock Source i, LT MU181500B @ Clock {E
Source R ENFNENHIEE (External) OIREENSFNEZFAL F,
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5.7.1.1 MU195020A + MU181000A/B> >t H A4+ + MU181500BLvA % HRIR

vy DR

MU195020A, MU181000A/B, 33X MU181500B D7y Z7HE5E 2O\ T,
13.2.3 Vv aEfINT 286 OERIX, SAESRL TR,

JER] T 3¢ TR -

1. MU181500B i i@ @ Clock Source #% & (& T, [Unitl:Sloté:
MU181000B] ##EiR42L MU181500B & MU181000B 7 i@ £
(X5.7.1.1-1% %),

2. MU195020A i [Misc2] #7 @ Clock Source {Z7C, [Unitl:Slot2:
MU181500B] %##=R§5L MU195020A & MU181500B A3 HE &L FEF
(25.7.1.1-2& 1),

3. MU195020A Mo Bit Rate (2C, H 1T —ZDE vy — 3R ETED
JOZR0ET, K5.7.1.1-2041TlE, 17 —%% 32.1 Gbit/s IZEXEL T
WET,

T Of JER O el O JETINL Off [EYEM Off 1 E

10 He 10 Hz  33000Hz 0.000 Ulp-p = 0.000 Ulp-p
| 0000Upp  0000Upp  Oppm | | ]
Clock to PPG
—_— Halfrate (MUX) ———»
|_ 25.000 000 Gbit.rs_|—>
Ref. Clock

m
|7 12 500 000 kHe >

AUX Input Clock Sub-rate Clock

1/8 >

_ | 1562 500 kHz_|'—’
Clock Source |‘Umt1:SIut6:MU181000Ei |v|
Center Frequency ‘ 12 500 000\| kHz
Offset ( o| ppm
Referance Clock ‘:Inte mal ‘v‘
Calibrated Module SiN [ 1AD0000002)

®5.7.1.1-1 MU181500B Clock Source 5%
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5.7 Misc2B558

IEI Output IEI Emphasis IEI Pattern IErrorAdditionIPre-CodeIMisclIMichL

_Clock Setting
Clock Source |Unit1:SIot2:MU1815008 |v|
Bit Rate |variable |v| | 32100 000.| Gbit/s
Output Clock Rate |Ha|frate |v| Offset | 0 | ppm
Reference Clock |Interna| |v|

X5.7.1.1-2 Clock Source FRE (Uv43 + oY A EEIR)

it
EREOFIREFY, I MU181500B &£ MU181000B O #) R E4 1L T<
RV, BB EOIEFE % T 5L, K5.7.1.1-30%E4 (T as Ry
AMEBRISNET,

Warning

The selected module is linked with another module. Check the link settings of each module.

il

5.7.1.1-3 ES1—LEBHOEES (7O RYHR ;’jE
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5.7.1.2 MU195020A + MU181000A/B> > H A

a7 DBEGE

MU195020A & MU181000A/B D7y 7 852>V, 13.2.1 =7 —HE%
THHEE OB, FHEZSRLLESN,

EIH e E FIA:

1.  MU195020A Eiif ® Clock Source (2T, [Unitl:Slot6: MU181000B] %
BIR9 5L MU195020A & MU181000B 23EEE L £,

2. MU195020A i @ Bit Rate (2C, /15 —ZDE L — 3R ETED
JOTR0ET, K5.7.1.2-1061TlE, H 7 —4%% 32.1 Gbit/s IR EL T
b\i‘a—o

IEI Output IIEI Emphasis IEI Pattern IErrorAdditionIPre-CodeIMiSClIMichI

_Clock Setting
Clock Source |'Unit1:s|ot6:MU181oooa |v|
Bit Rate |'Var|able |v| | 32.100 000\| Gbitfs
Output Clock Rate |'Halfrate |v| Offset | o | ppm
Reference Clock |'Internal |v|

X5.7.1.2-1 Clock Source :jE (> tHAHEEE)
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5.7 Misc2B558

5.7.1.3 MU195020A + MU181500B A Z SRR + 4V Ef o0y o 45R
A=DAPL: 5 Tk

MU195020A, MU181500B, 8L 7y 7GR D 7y 7855 12D T
X, 1328 Vv EMMT 56 OERK, iHEAZRL, HO T O
MU181000A #4487 a7 HAGTIRICE S H# 2 TEEW,

TER] T s A -

1. MU195020A HiiiH @ Clock Source (2T, [Unitl1:Slot2: MU181500B] %
BIR4 2L MU195020A & MU181500B S £,

2. MU195020A EiH® Operation Bitrate (2T, HALZWTF—HZDE v
L—PE@BIRLET, 28 Gbitls OF7 —# & /19584 1%, K5.7.1.3-10D
BOIIZ [2.4 to 30.0] Z3BIRLET,

3.  MU195020A Hiifi® Input Clock Freq (ZZ /RSN TV B KO a7
%, MU181500B @ Ext Clock Input 27X IZ AN LET, K5.7.1.3-1D
BITIL, 28 Gbit/s DT —X%&H 1T 572912, 14 GHz ©Dr/vayr% ATl
35

4. MU195020A Hi[fi @ Bit Rate ([ /17 —Z Dy M—RRERRSIVET,
FI 8 CANLTOD/Ry2IEEY, HA17 =SOSR —METTED g
ZUERERL TS, 1

IIEI Output IEI Emphasis IIEI Pattern IErrorAdditioanre—CodeIMiscllMisczl

_Clock Setting
Clock Source |Unit1:SIOt2:MU18 15008 |Y|
Bit Rate | 28.000 000 | Gbit/s
Output Clock Rate |Ha|frate |v|
Input Clock Freq
Operation Bitrate 2.4 t0 30.0 |v| | 1.200 to 15.0 GHz(1/2 Clock)

[X5.7.1.3-1 Clock Source RE (Pv32 + SOy A TRE )
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BoE BREL

5.7.1.4 MU195020A + S EoOvoE#EIR
Tr 7 DR
MU195020A &7my 7866220V, 13.2.1 =7 —IEE T 555125 RL
A F D MU181000A Z 4B 7ty 7 HEFATRICE & 2 TS,

H] T 3% E TR :
1. MU195020A i ® Clock Source (2T, [External] 28R TLZEW,

2. MU195020A EH® Operation Bitrate {ZC, HALZWTF—HZDEwh
L —MH IR L E9, [X5.7.1.4-1D%1TiZ, 28 Gbit/s D7 —X %= J1L7T=
VDT, [2.4 to 32.1] ZEINLET,

3. MU195020A Hiifi® Input Clock Freq (ZZ /RSN TV ER KO ays
%, MU195020A @ Ext Clock Input 2= R®ZZIZAJILTLIZEN,
5.7.1.4-10OBITIZ, 28 Gbit/s DT —#%H 113 57-H1Z, 14 GHz D7 vy
I ANLET,

4.  MU195020A i Bit Rate (21 /)7 —ZDE v L — R FoRSE T,
FIE 3 TANL TN uy 228y, W7 =20y — AR TED
CEEMERRL TTZE W,

|EI Output IIB Emphasis |El Pattern |ErrorAdditionIPre-Code|Mi5€1IMisc2|

_Clock Setting
Clock Source |Externa| |v|
Bit Rate | 28.000 000 Gbit/s
Output Clock Rate |Ha|frate |v|
L J Input Clock Freg
Operation Bitrate | 2.4 to 32.1 |v| | 1.200 to 16.05 GHz(1/2 Clock)

X5.7.1.4-1 Clock Source RE (4R Oy {1 #4315 5 FABF)
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5.7 Misc2B558

5.7.2 NoiseMEFE
MU195050A #fEH T 50 &R ELET,

Noise Setting

[1] ——> Moise Generator

[2] —>| Offset

[X5.7.2-1

Not use v

ooo | dB

Noise Setting & FEIEH

(1] I ARFAEGREM T 2@ IRLE T,

#5.7.2-1 Noise Generator D& FE

ERIER

B

Not Use

JARFEE L £ A,

Use

JARXFEEREH AL ET, [Output]l ¥ 7,
[Emphasis] %7 ® Amplitude DEDS /A AFEA %
(et > 573 RN Yt [N AU S

2] A7EvrERELET,
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5.8 Multi Channel #gE

MU195020A (Z2i%, BT ¥ 2L OT — X & #LRL CTHA T2 Multi Channel
EENHYV E T, Multi Channel ##HElX, K&E< Combination & Channel
Synchronization (23 HIET, BH, A7 aldo TRRIE TEOMEEED 2

R0ET,

Multi Channel (ZBIL COFEMORRE 57 1E1ZTMX190000A 7 F V74074
TFHIAYP-R B 7 =7 B EIEZSEL RN,

Combination FREFESH

(1)  2ch Combination:

(2)  64G x 2ch Combination:
Channel Synchronization FREFEEH
(1) CH Synchronization:

(2) 2ch CH Synchronization:

(3) E®v=—/ [ CH Synchronization:

MU195020A-x20
MU195020A-x20 X 2 £ 2—/L

MU195020A-x20
MU195020A-x20
MU195020A

#£5.8-1 Multi Channel 0 »f & #47&
EDa—/)LE
’ N 2ch Ch 64G x 2ch
W&, FIay Combination Synchronization Ch. . Combination
Synchronization
MU195020A 1EV2—/b 1EV2—/b 2EFYVa—/b 2EVa—/)b
Pk PLE PLE ULk
MU195020A-x10 X X X X
MU195020A-x20 O O O O
MU195020A-x30/x31 -x31 -x31 O -x31
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5.8 Multi Channel#55

5.8.1 Combination#%gE
Combination #§REZ# H 7 5&, MU195020A <° MU195040A TTF v /LD
PR — R R EIIZERMZ LS L1128, 40 Gbitls 77V r—ar<e
50 Gbit/s 77V —ar OF N TEET,

20 Gbit/s & 2 F ¥ R/VERTHZLIZEY, 40GbE X° OTUS DE YR —Th D
40 Gbit/s DI VT VT —H &L TEET,

MUXZ #f FL1=F&IZ40 Gbit/sD1ch®DT—%%

ERT DI/ REEHIFELES,
20 Gbit/s x 2

Channel1 Y 1 X 3 X 5 X 7 X
Channel2 X 2 X 4 X 6 X 8 X } I::>X1X2X3X4X5X

40G 2:1 MUX tHaE DIGE

DEMUXZ#FL, 40 Gbit/sD1ch®DT—4%
ZIETHIOICRAAZEHBELET

20 Gbit/s x 2

Channelt X 1 X 38 X 5 X 7 X "
Channel2 X 2 X 4 X 6 X 8 X {j;ﬁ

XXz XsX4 XsX O

40G 1:2 DEMUXLEEE DIZE

®5.8.1-1 2ch Combination /\2—> 4%l ={E
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BEE BRIET

64G X 2ch Combination #REZE 3 5&, &K 32G DT —H# & A RLT= 64 G
DT —8% 2 ZMIEETEEST, 20 2 ZHOTF =22 —0F, E5ITHES
MUX 728 THTEH A= T,

ZOEREIX MU195020A-x20 + x31 & 2 BV 22— LEEE L COBEAITERIE 7]
BET,

Slot1 MU195020A Data1

BRI

Slot1 MU195020A Data2

| |

Slot2 MU195020A Data1

K

Slot2 MU195020A Data2

\

~/
\

X
|
X

LLLT

bbbkl ]

(2000}

L4l

[5.8.1-2 64G x 2ch Combination /\2—> 4 g (MU195020A 2 €2 21—)L)
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5.8 Multi Channel#55

5.8.2 Synchronizationf%gt
Channel Synchronization #§8E TlL, T ¥ RNV DEAIL T HZEHZFET,
#i%o> MU195020A DI THXAIL T RMIZ IS ZENTEET, £72, Skew &
ELT, Ty /MO ZE2 i TEET,

Chamnel 1X 1 X2 X3 X 4 X PON7 U —a iz Ena—y
YT Y 7Y DI EE RS BHRIZER

Channel2X 11 X 2

LET,
ZEQILEE DMIIKETENE
PON7FYr—LavhE DBE g,

X|5.8.2-1 Channel Synchronization /\3—> 4 %

Channel1)i(1X2X3X4X )

N\ Bit 1 Skew 5% (Delay FT%) HHF—2DBit SkewdE#E
Channel 2 N TY 2 X 3 X 4 X BEIC&KY, EDa— LM, &=
! [$F v LR D 48 %f Skew %
! \ Bit Skew 3% (Delay %) RETEEY,
Channel 4 X NX 1 X o X 3 X D -
5 #
Skew Control®Di5& il

[X|5.8.2-2 Channel Synchronization B @ Skew Ff%

MU195020A-x20 & 2 £ 2—/LEHL, 7> 2ch Combination (ZX>TH AL
S#15 Combination1-2 @ 2 RZ#DIE 5%, EHIZ Ch Synchronization 35Z&
MATHETTY

F )L ER HA

i}ﬁLXQ12345X

i}ﬁLXQ12345X

[X5.8.2-3 2Ch Combination @ CH Sync

Channel1 Y 1 Y 3 X 5 X

~

o)

Channel2 ¥ 2 X 4 X 6 X

Channel1 X 1 X 3 X 5 X

~

Channel2 X 2 X 4 X 6 X

(o]
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BEE BRIET

5.9 L a—)LREIEIEA#ERE

EVa— /VHFEEIEEREZ M H 95555 1%, Menu @ [Combination Setting] %
47 L, Combination Setting M CaX ELET,

FEAEER E 7 1E1ETMX190000A ~ 7 VAT 4T FF7A4H-R HIHY 7 vy =T
Bl & J 22 L T<7IZa0y,

#5.9-1 Combination Setting B E &K

Operation 22 FIEH AE
Independent MU195020A ZM~7 L CEMES AL XT38
WLET,
Channel CH Sync*1" *2 HMPET2a— VDT XTOF ¥ XV
Synchronization Channel Synchronization Zi% EL£7,

2ch Combination™? *2 xtGET a2 —/L% 2ch Combination (ZF%E
L, 7» 2% Y =2 — /L 2 Channel
Synchronization &% &L £7,

64G x 2ch Combination™®? *2 | MU195020A % 2 BV a— /VIEE L - L%, &
LE 2 —)L% 2ch Combination [ZFREL,
MNOE 2 — )LD RZ— % 1/4 [EEITH1L
TRALET,

R EF L 2 2D MU195020A F 12
TUZR— = R ELET,

*1: MU195020A-x30/x31 3L ZE T,
*2: MU195020A-x20 23 42ETH,

5.10 Multi Channel Calibration gt

Multi Channel #fE, € =— /VHFEHIFEREZ R/ R e CEH 3572912,
WIEZEITTDULERHYET, AEEEITMP1900A (234 S 7- MU195020A
R Z DI E U TN E B 2o T2 b EII VBT,

SERIRR E H1EIZTMX190000A S 7 F NI X VT 47 FI5A4HF-R HIEY 7 =7
A E 2SR TS0,
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5.11 JERERE L BIZIT

511 AIERRZR5IZIE

WERERE R AH121E, MU195040A #/EEiE D [Result] #7 &% yFLET,
[Result] #71%, LA H HE B, TR RF gk E/e>TOET,
MU195040A OFRTEHEH 2L 27200, WTHRE RAZLNTEET,

JﬁesultIMeasurementIEl Pattern IIB Input ICaptureIMiscl

[1] ,_r|:uating ‘v!
_ Cycle |4S|ngle ‘V‘ uUnit |4T|me |V| |‘_0|day | 00:00:01.|
BEREES — T [ (s
Current ON
L Calculation "Progresswe |v| === |nterval |‘100 |v| ms
[2] ;IErrUn’AIarm ¥ yindependent ‘v| |Date&'ﬂme |v|
5 oom | History Reset | ‘ 2017/05/11 16:18:38 |
_— L ]
[3] Total INS oMl Anritsu
wo - o = o — )
S [ I )
wRETES v - J
O )
FrequencylkHz) | ----- ‘ Clock Count -----
Clock Loss |7|..
sync Loss 1
Error [e Te]
Data Threshold [ - |V Data Delay | ----- | mun
XData Threshold[| — \ v T | ps
Gating [ (0%) ] Overall Ch.
X5.11-1 Result 27

a
m
e

FERURNO [1] OHEZEFE DL, BUEHAZYVEALIENTEET,

JﬁssultheasurementIEl Pattern IEI Input lCaptureIMlscll
| cating |+

Umt|"ﬂme |v| |’_ﬂ.|day | 00:00:01 |

Condition

Auto Sync ssive

|v.‘ == |ntenval |‘100 |v| ms

1 Sync Control
E ependent

|v| | DatesTime |v|

X5.11-2 IEBHREREET

#5111 IEBRXEMHEEOERIER

Rz

BEIREHE

Input ANEEALZTx— AT AREELZLET,
Gating HERINCRET o EZLE T,

Condition HIE R DR EZLE T,

Auto Sync EEUIEE T AvA T Y= helE e RT3 =t D S

Sync Control [EIE ST U T AR EXLET,

5-87




BoE BREL

X5.11-10 [2] T, XREBEYVREZ DI ENTEET,

HAEONN—T30 Tl

| Error/Alarm

, [Error/Alarm] O#HFRENET,
|v| ‘Independent ‘v‘ |Date&'ﬂme |v|
ory Rese | 2017/04/10 14:37:04 |

[5.11-3 #ERFRBEHEE

#5.11-2 #HERERTEEHOERIER

ERIEH AR
Error/Alarm Error/Alarm JIEAE RAEFRLET,

X5.11-10 [3] TF ¥V OEEERRELNEZHIENTEET,

JﬂesultheasurementlEl Pattern IEI Input ICapturelMlscl

‘_I‘Gat\ng

Cycle |Repe at

M
|

‘v‘| Umt|"ﬂme |v| |’_U‘|day" 00:00:01]

I_ Calculation ‘ Progressive

|V\‘ == Interval |‘1[]D ‘V| ms

| Error/Alarm

‘v‘ |Indeperwderwt |v| |Date&'|'|me |v|

| 2017/04/10 14:35:18 |
2ch Combination1-2 e

Ttal - o Anritsu
ER [ — | = = |
“l - I = — )
%EFI[ ----- :|
S )
[5.11-4 #ERERTEHE@
#5.11-3 HERRTEHDEREB
EIRIER AR
Independent 1 DDF ¥ R/ ORERE R

2ch Combination1-2* | Datal/2 @ 2ch Combination & 5

*: MU195040A-x20 TERIIVET,
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5.11.1 InputE

ZIRFDERTE
X5.11-1 HEEREMEEO (1] OEB% [Input] ITRELET,

| mput |v!

[1] —> Threshold @ ]. Data®| 0.000| V XData® | 0.000| V €— (2]

[3] ’—B|Data->iData |v| | n.n-m'|v CTLEB| .J'| de€—[5]

[4] —F> N Delay | []| . mil | 0.000 | L ps

®5.11.1-1 Input EXEIE B

[1], [2] Data AJJE721% XData AJJOLEVMEETEZ R ELET,

Data 15 /513 MU195040A @ Data Input =27 #7H A )4, XData (&
1 Data Input 2FRZ7ENHANENET, LK, Data Input R4 0D
FEICEL T, XData DR EELT, L ET,

—3.500~+3.300 V O#ifH T 0.001 V A7 v 7 T LIZGRE CTEET,

72771, [X5.14.1-1 Input#~ ]® [Input Condition] T [Differential
500hm] F7zi% [Differential 1000hm] (ZFXEL TV 5413, Data,

XData & & EEDOZOHMEHENY 3.000 V LA T 72 A Tl REivE T,

[3] Data, XData AJJETELEVMEDZELZHELET, ;;E

[5.14.1-1 Input# 7 | ® [Input Condition] T [Differential
500hm] F7-i% [Differential 1000hm] #&XEL, 7>> [Alternate] %
FIRL TWAGAIZAZNTT,

J\nput |v!
Threshold @ Data®|  0.000 | V. xata@®|  0.000 | v
-[E\Data-mata |v| | o.000| Vv CTE® | 0| dB

X5.11.1-2 AHABELEVMEEZDHRTEIEHBET

[Data-XDatal F72i1% [XData-Datal Z&EIRL £, % EMHIF-3.000~
+3.000 V OFIPHT 0.001 VAT 7 ZLIZRETEET,

[4]  Clock fZARENLLALAR AT AR Z R ELET,

W Delay | U| . ml | 0.000 | [ Jps

X5.11.1-3 Clock {u+BD % EIE B Em

mUI 7213 ps DHAIEEINLET,

<mUT HN7ig>
~1000~1000 mUI £T% 2 mUI A7y 7T LICHRETEET,

<ps HALKE>
2 mUIL (Y925 ps L AT v 7 T EICRRETEET,
R ERPHIZ, —1000~1000 mUI % ps HALICHR LI £T,
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#£5.11.1-1 Clock CIHEME&RTE (ps B GIHF)

B3 X g
32.1 GHz -31.14~31.14
25 GHz —40~40
2.4 GHz —416~416

JE:
BN EboBAERIRIBRESLERNE D2 ,
Calibration #3777 —203 5T L EJ, Calibration %%TTL@W%
&, BEONMHEELVREREDREL DG ENRHVET,

MU195040A OAAHER E L mUI BAZAZNERIEAEL L TS 728 ps HL
NECTERSIVTODIENE, AR EEZDT=ONCEDYET,
[6] MU195040A-x11/x21 ZBINL TW5EE, CTLE @ Gain 3% ELET,
REMIL 0~-12 dB D& T 0.1 dB A7y 7 ZLICRETEET,

CTE® | 0| d8

[5.11.1-4 CTLE O EIEEEE

CTLE @ Band (% [Input] #7(CCGRIRLET, [5.14.1 ANREIEH |
DFAES L TTESN,
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5.11.2 Gating:Z iR D& E
X5.11-1 T HREHEKO [1] ©HEE% [Gatingl ([ZRRELET,

Measurement B Pattern B Input |Capture |Miscl

| Gating |v!
2] —poye [repeat  |v| fumt[tme  |v| | ojday | o000 k1]
- B L
[3]_)’§ |_ Calculation | Progressive v = Interal |ﬂ| ms i
X5.11.2-1 Gating XEEHR
(1]  Unit HEOHPLHERM OB 2R, TORPERELES. £,
Cycle T [Untimed] Zi#RJ 5L, HIEE O EEITENI/RVET,
#5.11.2-1 RERHDEHRE
Unit BREAR
Time 1 #~99 A 23 Ff[H] 59 47 59 HE T 1 L TRETEET,
Clock Count E+4~E+16 £T% E+1 By CRRETEET,

B, MERMORK/ NS HREEIZ 1 THY, ZCoTIRETAHEABL- 1/
X TR CHIERK T &2 ET (K5.11.2-25 M),

Error Count

E+4~E+16 £T4% E+1 BT TR ETEXET,
B, MERMORK/NSHREEIX 1 THY, ZCTIRETHEABL- 1/
X TR S CHIERK T &2 ET (K5.11.2-25 ),

Block Count

B % — 28 Mixed Pattern D412, 1795 Block D%t% Gating

T HIERETT,

E+2~E+14 FTx E+1 L TRETEXET, 22k, WEREM DR/ Nyl
ElX 1R THY, ZZTHRETAHHEELB A 1R TR CRIER T L

f;@ia‘ (X5.11.2-22 ),

AERT

Os 1s 2s 3s 4s

A RA
e tEE EMERA A3

X5.11.2-2 AR TRAIVY
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(2]

(3]

*

Cycle THH OH LR EENELZEIN TS ET,

£5.11.2-2 BIEEFEDRTE

Cycle

BENE

Repeat

HTE DXFR O E AR IR L 9

Single

1RIEXF DA THEEE TLET,

Untimed

HIE PR TR DRIER TH R ETHIE LT £

HERE O TR Az ELET,

| Error/Alarm

Zoom |

Current

L Calculation |Progresswe

ON

|v\| = |nterval |)IUU |v‘ ms ‘

|v| |Date&'ﬁme |v|

Immediate

" 2017/04/10 14:43:17 |

LCaIcuIat\on [Progressi\re |v| = |nterval |'100 |v| ms ‘

| ErrorfAlarm

|V| |Independent |V| |Dat

200

| Zoom | History Reset | 2 <00 a:45:38 |

X5.11.2-3 AIEFBRROREE B EEH

#£5.11.2-3 BIERBRTDEKRE

Current

REAR

ON

BIIEETCOWET —FDOREMEREREL ATV Z A
KT LIZRRLET, A7 VH A LT [Intervall T 100
ms, 200 ms, 721 500 ms* ZEIRL TEE Y,

F7-, Bl RIT Calculation T, HIEBMENHD R
FERE A KT 5 [Progressive]l E—R&H A7 /0H AL
TEOAMERE R AR R TS [Immediate] E—RAEIRL
TLIEEN,

OFF

RN T LICE A ORE R 2 TR L £, RRNAI
WOREFAIBHE T S 2ETEHSNEE A,

500 ms (% 2ch Combination FFDHFERSILET,
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HIERERE A 1 B E T, Interval = 200 ms DA @D Calculation &HIERE F o
BIRIZLL FDINTAR0ET,

1s

P [
< »

A200 ms A2OO ms 4200 ms u200 ms A2OO ms 4200 msu2OO ms

AIE B E1 E2 E3 E4 ES E6 E7

Current = ON : Calculation = Progressive

[ 2 3 4 5
é*ﬁ"—’ E'I Z En Z En Z En Z En EG
n=1 n=1 n=1 n=1

Current = ON : Calculation = Immediate

=onE eHr'— | Eq Ez Es E4 Es Es

Current = OFF

27— 3 En #

\ =1 1E
v

&%

X5.11.2-4 BAEHRRTOBERF
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5.11.3 Condition’ZREF DL E

X5.11-1 IHHEHEEO [1] ©EE% [Condition] IZEELET,

_lCDndition |V!
[1] —> Error Detection |Inserti0nf0missi0n |v|
[2] EI/EFI Interval |100ms |v|
3 Bit Mask Lane Mask
[3] ™ (Block Window) s (Bit Window) o [4]
®5.11.3-1 Condition 3% & H

(1]
#5.11.3-1

[Error Detection] M H D H O T—faH HiEERIRLET,

IS—RUEFEDRE

Error Detection

REAR

Insertion/Omission

Bk SZ =R, OB T BLION U S0ICE bLTmeT—%
B RUET,

Insertion =7 —: B XZ—0N0" 05118 b LTz —
Omission =7 —: By —U R 175407 1B kL= T —
Transition/Non Transition | BB E YR CRAL-ZT —BLOEEBE YR CRAL-ZT—%

HTRLET,
Combination FFIEIR TEF A,

o L UL L

(b) NERFAE/N2—> ’—U u

LT L

(c) b—2ILTS5—

(d) InsertionTS5—

N

(e) OmissionT5—

X5.11.3-2 Error Detection (k—%JLIT5—, Insertion T5—, Omission T5—)




5.11 JERERE L BIZIT

(@) ARnNa—>

(b) RERFEAE/NZ—2

(c) F—2ILT5—

(d) TransitionT5—

[ ]

=

]

.

-
[ ]

(e) Non TransitonT5— |‘|

®5.11.3-3 Error Detection (k—#%)LIT5—, Transition T5—, Non Transition T5—)

(2]

[E/EFI Interval]l THE O HNH=T— A X — BN T—TV—A
=N VIEC BT BA v H— S VR @R L E 97,

#&5.11.3-2 AUA—/NLERDETE

EI/EFI Interval BREAR %{%
1ms 1 ms BiZ A H— LU ET,
AL B—=IIV T BEINA B =SV IR ET,
10ms 10 ms BN AR AL Z— L LUET,
AL B—I VT BEINA B =SV IR E T,
100ms 100 ms BN Z A Z— LU ET,
AL B =SV I T BEIIA =NV TR0 E T,
1s 1 s BAH—rV 7 2 BRERE R 0 LIS 25, 1 &
L\iTO

(3]

Block Window H#§RED EIT AR A IRINL £,

Block Window (&, WNHFEE/RF— kL, ~AZfEIRE R ETHIET
WEEIKDO T —2~ A7 L ET, REDFEMIL5.3.7 Pattern Editor(Z
Ko T — R ) AL TTZEN,

%5.11.3-3 Block Window #8ED % E

Block Window HEAND
ON Block Window ZL.E &L $£7,
Block Window #RED 1 272> TW5 Bit 1%, Error
HEEZ~AILET,
OFF Block Window ZLE &L £+ A,

72720, LA F O34 1% Block Window 5% E T&EH A,
+ Test Pattern {Z [PRBS] F7-i% [Mixed] ZEIRL=LX
- Capture FE1THf
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[4] Bit Window HERED FEI TR G4 ER L £, Bit Window 1%, R/ 2 —1
D 32 bits ZEIZHEDH D) Mih A AR E T HHERE T, X EOFEMIT
[5.3.7 Pattern EditoriZ X258/ 37 — R | 2B B TTZEW,

%5.11.3-4 Bit Window ¥£EED R E

Bit Window HTEARND
ON Bit Window B AL $£9,
OFF Bit Window B Z L £t A,
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5.11.4 Auto Sync:EiREE D

=1

a3 JE

5.11-1 JHEREHEED [1] O H% [Auto Sync] ITRELET,

(1]

(2]

_|Aut0 Sync |v!
Auto Sync ON
L Threshold |INT |v|

E-2

ES3)

E-4

E-5

E-6

E-7

E-8

X5.11.4-1 Auto Sync X FEIE B

Sync Gain 75 Sync Loss ~FEHIL EVWMEA B 2354A, H BRI HEF
LR AT T DI EIMETRIRL T,

#5.11.4-1 Auto Sync DHRFE

Auto Sync BRERNR
ON EEESINREATEIE .1 Ui e B = S
OFF PRS2 EITLEE A

Auto Sync 7% [ON] OIRFET, F[RIHILEANFITINDRRDEOLEVME
ERRELET,

Threshold # 10N (N = 2, 3, 4, 5, 6, 7, 8) F72l& [INT] IZ&ETEE
7

[(INT] DLx, A5 XAZMKAE (Sync Gain) 2 [FEIHISIVIRAEE (Sync
Loss) 7>OHEX, FHLEVMEIZEVITWET, Syne Gain D EX(TFED
EREPALEVMEE B X 5L, Syne Loss CHIESNET, £72, Sync Loss
DEXTRAV B FEMIEIE LV MELL FIZ725E Syne Gain SfESNET,
FHILEVMEIZ OV T, [INT] O%55135£5.11.4-2, 108N (N = 2, 3, 4,
5,6, 7, 8) DEFEITHS.11.4-3% B L TES0,
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#*5.11.4-2 Threshold

BRELRBLEVME (INT DIFE)

~ 307,200
=326E—6

Svne Threshold $2Y&E = {—Ia_?& }
y Test Pattern Data Length TRYIH
Control
Sync Gain — Sync Loss Sync Loss — Sync Gain
- PRBS, on-1 (128) x 2,000 (128)
Mixed Pattern, mh=17,9, (2,048) x 5,000 (2,048) x 4
PRBS 10, 11, 15,
B HB 20,23,31) |_ 1 _1
40 64
=25E-2 =156 E—2
Frame ON | Mixed Data ¥, 128 (128) x 200 (128) x1
BIO ZeroSubstitution , | ~ (2 048) % 64.000 Datalencth
K ) s (2’048) X —g
Quick Data 5,120 1 198 % 8
75,120
=195E—-4
5,121 (128) x 200 (128)x1
~ DataLength
10,240 (2,048) x 128,000 (2,048) x Dataleng
1 128x 8
10,240
=9.77E-5
10,241 (128) x 200 (128)x1
~ DatalLength
51,200 (2,048) x 640,000 (2,048) x Dataleng
1 128 x 8
"~ 51,200
=195E-5
51,201 (128) x 200 (128)x1
- (2,048) x 1,280,000 ( DataLength
’ OMs 2,048) x —— o
102,400 o 198x8
102,400
=9.77E-6
102,401 (128) x 200 (128) x1
- (2,048) x 2,560,000 DataLength
’ O (2,048) x ——C—=or
204,800 g 198x 8
"~ 204,800
=4838E-6
204,801 (128) x 200 (128)x1
;07 200 (2,048) x 3,840,000 (9.048) x DataLength
’ _ (256)x200 ’ 128x 8
~ (4,096) x 3,840,000 _ (512) x1
1 (8 192)x12§3§£52¥§%1

28x8
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#5.11.4-2 Threshold X ELREHALELME (INT DIFE) (#iE)
. I5—#
Threshold 8V 3 = {—}
Syne Test Pattern Data Length APk
Control
Sync Gain — Sync Loss | Sync Loss — Sync Gain
Frame ON | Mixed Data #5, 307,201 (128) x 200 (128) x1
BEO ZeroSubstitution, | ~ (2,048) x 5,120,000 DataLength
Quick Data 409,600 ’ e (2,048) x — A -CNELR
() () _ (256)x 200 128x 8
" (4,096) x 5,120,000 _ (512) x1
1 (8.192) Datalength
~ 209,600 ’ 128x8
=244E-6
409,601 (128) x 200 (128)x1
594,988 (2,048) x 6,553,600 (2,048) DataLength
’ _ (256)x200 1288
" (4,096) x 6,553,600 _ (512)x1
1 (8.192) DataLength
~ 524,288 1288
=191E-6
524,289 (128) x 200 (128) x1
- (2,048) x 13,107,200 ( DataLength
’ U 2,048) x — ST
1,048,576 _ (256)x 200 128x8
" (4,096) x 13,107,200 _ (512)x1
_ 1 (8,192) x DataLength
1,048,576 128x8
=954E-7
1,048,577 (128) x 200 (128)x1
2,097,152 (2,048) x 26,214,400 (2,048) x DataLength
_ (256) x 200 128x 8
(4,096) X 26,214,400 _ (5§) XlL .
1 (8,192) x DataLength
= 128x 8
2,097,152
=4.77TE-7
2,097,153 (128) x 200 (128)x1
£194.304 (2,048) x 52,428,800 (2,048) DataLength
_ (256) x 200 128x8
(4,096) x 52,428,800 _ (5;2):1 —
1 (8,192) % DataLength
= 128 x 8
4,194,304
=238E-7
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#5.11.4-2 Threshold ZZELEIHALELME (INT DIHE) (iE)

~268.435.456
=373E—-9

Threshold &Y {_15—;51 }
reshold FRYHE =
Sync Test Pattern Data Length oavo%
Control
Sync Gain — Sync Loss | Sync Loss — Sync Gain
Frame ON | Mixed Data &6, 4,194,305 (128) x 200 (128) x1
BEU ZeroSubstitution, | ~ (2,048) x 104,857,600 DataLength
Quick Data 8,388,608 ) (2,048) x T logxs
(i) (Frx) S —
8,388,608
=1.19E-7
8,388,609 (128) x 200 (128) x1
- 2,048) x 209,715,200 DataLength
16,777.216 ( )% (2,048) x 2atalength
B 1 128 % 8
" 16,777,216
=596E -8
16,777,217 (128) x 200 (128)x1
~ 2,048) x 419,430,400 DataLength
33,554,432 ( )% (2,048) x ~atalength
B 1 128 % 8
33,554,432
=298E-8
33,554,433 (128) x 200 (128) x1
-~ 2,048) x 838,860,800 DatalLength
67,108,864 ( ) > (2,048) x ~atalength
B 1 128 % 8
"~ 67,108,864
=149E-8
67,108,865 (128)x 200 (128) x1
~ 2,048)x1,677,721,600 DataLength
134,217,728 ( ) % (2,048) x 2 atalensgth
B 1 128 % 8
134,217,728
=745E-9
134,217,729 (128) x 200 (128) x1
~ 2,048) x 3,355,443,200 DatalLength
268,435,456 ( ) % (2,048) x D atalensth
1 128 x 8
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#5.11.4-3 Threshold ZELEIHALELME (E-2~E-8 DiFE)

Threshold RY 3 = [ﬂ}
Sync Control 78v7%8
Sync Gain — Sync Loss Sync Loss — Sync Gain
E-2 (128) x 2,000 (128)
(2,048) x 5,000 (2,048) x 4
1 1
" 40 “64
=25E-2 =156 E—2
E-3 (128) x 2,000 (128)
(2,048) x 50,000 (2,048) x 40
1 1
=200 ~640
=25E-3 =156 E—3
E—4 (128) x 2,000 (128)
(2,048) x 500,000 (2,048) x 400
1 1
~ 4,000 ~ 6,400
=25E—-4 =156 E—4
E-5 (128) x 2,000 (128) ;;E
(2,048) x 5,000,000 (2,048) x 4,000 Y
1 1
~ 40,000 ~ 64,000
=25E-5 =156 E-5
E-6 (128) x 2,000 (128)
(2,048) x 50,000,000 (2,048) x 40,000
1 1
~ 400,000 ~ 640,000
=25E-6 =156 E—6
E-7 (128) x 2,000 (128)
(2,048) x 500,000,000 (2,048) x 400,000
1 1
~ 4,000,000 ~ 6,400,000
=25E-7 =156 E—7
E-8 (128) x 2,000 (128)
(2,048) x 5,000,000,000 (2,048) x 4,000,000
1 1
~ 40,000,000 ~ 64,000,000
=25E—-8 =156 E—8
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5.11.5 Sync Contro;Z#Z{REF D& E
(45.11-1 HHEZREHEEO [1] ©HEHEZ% [Sync Control] 2% ELET,

_lSync Control |v!
[1] —>»Control |Frame ON |v|
[2]—> Frame Length | 128 | bits
[B]—> Frame Position | 1 | bit

X|5.11.5-1 Sync Control FZ7EIEH

(1] & 7— DRI £,
#5.11.5-1 Sync Control D% E

Control HEANA

Frame ON | Frame [RGB F£9, /¥ —2 73 ZeroSubstitution, Data, Mixed
DOEXTBIRTEXET, Frame F—2 252 CRIIZLET,

Quick Quick [RI#IFRAERINLET, /¥ —2 W ZeroSubstitution, Data D EX(Z
BIRCTEET, ANRF—VENEHAERVCEZIAALT, BMVIAATE NN — %
A — L CT— I EELET,

Control I[Z T ECEAREIM L RUL, BEHEE O [Pattern] ¥ 7 CEINL
TVWBRERRH— 2L o T, MT@ka)ﬁ:fcﬁV)iﬁ‘o

#£5.11.5-2 FAHAKXDEZTE

Control %7
Test Pattern
Frame ON Quick
PRBS — -
ZeroSubstitution O O
Data O O
Mixed O -

[2] [Frame ON] DIRFET, Frame /XZ—2 DRF— BHEFRELET,
Frame Length % 4~64 £ T 4 bit A7y 7T IR ETEET,

Combination TR Z7L —AE Y MIA N 2 (N ch Combination) 2
7e0ET,
it
Combination FF CRIMIZE S5V AL, Frame /X% — K% 64 bits
(T BEREE TN <RV ET,
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(3]

[Frame ON] DIRAET, Frame i H4ABHIAT D8 HI SR 2 — DIEEH
frEZHTLET, Frame Position O TEHEPHITILL P22 ET,
+ Independent D&

1~k % — K — Frame Length + 1), 1 bit A7~
+ 2ch Combination FF,

1~1+2n, 2 bit A7 v/

INH—RK-F L h

n OE :INT(*ﬁHj A 52 rame Lengt
R RS2 — o RlL, BElRm O [Pattern] %7 CEIRL T HEER/ S
H =L T, PO AR FES,

#£5.11.5-3 BREMR/F—UROKE

)

Test Pattern BREXRN\I—V K
ZeroSubstitution AV A =3
Data NE— R
Mixed Blockl ® Rowl D/~ %— &

JE:

[Frame ON] TiZ, RELIZT7L —bXE = LREIC/NZ—UDIENITFE
ET25E, AYICHEBALZER’HVET, 7L —bix—riciza B
S I RE S NFID S = AR T B LR E LN T, 22T
24— Ri%, [X5.3-1 Pattern¥~7 ] ® Length 728 511 LA FDEX, 512

PL RSB I8 B E L= T,
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5.11.6 Error/Alarm3Z R DL FE

X15.11-1 FERFRMEO [2] OHEEB% [Error/Alarm] ([ZREELET,

[2] [4]
| |

| ErrorfAlarm

3] —»m

“VJ |‘Date &Time “47[1]

|' 2017/05/11 16:15:43 |

|v | | Indepe ndve nt

Total INS oM Anritsu
= — [ — | — )
S — — |
A — ]

I — ]

FrequencylkHe) | ----- | Clock Count F — ‘
Clock Loss | ----- | @D

Sync Loss | ----- | &

Error & G

Data Threshold | ————— | V Data Delay | ————— | muI
XData Threshold | ----- | v | _____ | ps

Gating [ (0%) ] m— [5]

£5.11.6-1 Error/Alarm %I H

(1] WERMOFRIA T ZBIRLET,

Date&Time: HBERL R LU ET,
Start Time: HERERFEA A FRLET,

Elapsed Time:  JIEEHNIx T8 M Z R RLET,
Remaining Time: & EHNR 5%V Z R RLUET,

[2] Error/Alarm OtARZUEy R LE T,
History Reset: =7 —77—AKROLAN T —4%UEyrLET,
[8] Error/Alarm HIER FILRKFREERIRLUET,

Zoom: RN, BRI, =T — A Z— %], Clock Loss 1
2 —3 VK, Syne Loss A2 % — V¥, Clock Loss
FAIRRE, Sync Loss ZAIRAE, BT —FEA4K
REZJER TR T L7 D EIRIRL £77,

YERFREIEEIREED Error/Alarm D B F /R A 265.11.6-112777 L
F7,
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Total INS oMl Anriksu
e [ — — — )
e [ — C  — C  — )
werl| 0 |
I — |
Frequency({kHz) [ | Clock Count [  —
Clock Loss I — |..
Sync Loss | ————— |..
Error 9
Data Threshold | ----- -|\.-’ Data Delay[ ----- | mul
¥Data Threshold | ————— .|\.-f | ————— '| ps

X5.11.6-2 #HAKRTEFERFFOISO—/LIERE

5.11.31IH C
Transition/Non Transition ZF /<L E 7,

RELEZT T — /MG EICEY, TotalINS/IOMI 7>

1]

#&5.11.6-1 HERFREFERFEOIAO—)LERK
I5R HHEE
ER Total BVREFRLET,
INS #0# (Insertion Error) ##/RLET,
OMI #Y# (Omission Error) ##Z/RLET,
Transition #03 (Transition Bit Error) ##&/R~LE T,
Non Transition #0# (Non Transition Bit Error) Z##&/R<LET,
EC Total OB EFRRLET,
INS #0%% (Insertion Error) ##/RLET,
OMI 0% (Omission Error) ##&~LET,
Transition 0% (Transition Bit Error) & R~LE 7,
Non Transition 0% (Non Transition Bit Error) #&<LET,
%EFI T =TV A B = IVREFRRLET,
EI TT—INRELT A B — VR FRLET,
Frequency(kHz) B AR RUET,
Clock Count oy N MREFRIRLUET,
Clock Loss Iy JAARA LB =SV, AR E =S 2 FRLET,
PR KT : AL T =4
AT EAN) T —X
Sync Loss AR Z =SV, RIS RN LE T,
PR RUT : AV T =4
AT EAN) T —X
Error TI—RERME=F TR LET,
PR KT : AV T =4
AT EARN) T —X
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#£5.11.6-1 HRRTEFRREFOISO—ILER ()

IR HHEE
Data Threshold Auto Adjustment FEITHRFD Data LEVMEEEEZ R RLET,
XData Threshold Auto Adjustment FEITHRFD XData LEVMEEEZFRRLET,
Data Delay Auto Adjustment FEITHRFD Delay xR RLET,

YERFREEIREFD Error/Alarm OfE REL T34 25.11.6-21TRLET,

Anritsu

Clock Loss & @ sync Loss @@ @ Error @ @

X5.11.6-3 KT TEEBRFOIMO—)LIERKE T

#5.11.6-2 MARFRTREFZEREOIFO—ILIER

EH BEEEME

ER BORERRFLET,

EC FRVE A FRRLUET,

Clock Loss Iy IaAA LB — SV, FRAERRE=F 2R RLET,
AT AR T —X

Sync Loss vonA, BERNE=SEFRKRLET,
PRE BT HL T —H
B0 ST AN T —#

Error T —RERNE=FEERRLET,
PRE T HL T —&
B ST AN T —#

[4] Combination F7~
FRAER D Combination IRAEZEINLF9,
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[56] Error/Alarm HIEHREF: Overall Ch i BAFA
NEERBRE AT Ry 2% B, FACADHI#E L E7,
#5.11.6-3IIAHEBE SZATREIZBEL Overall Ch Mg O E RLET,

#5.11.6-3 Overall Ch EIE DK

IEH

e R

ER Total

B RZFRLET,

INS

V=% (Insertion Error) #F ~LFET,

OMI

V= (Omission Error) #FE /R LET,

Transition

402 (Transition Bit Error) ZF RLE T,

Non Transition

W= (Non Transition Bit Error) #F/~LE7,

EC Total

MO EFIRLET,

INS

0% (Insertion Error) ZF <L ET,

OMI

0% (Omission Error) #F<~LET,

Transition

0¥ (Transition Bit Error) ZF&K/RLFET,

Non Transition

0% (Non Transition Bit Error) ZF/r~LET,

Clock Loss

Iy JaAA B —SVE, FBERNE=AEFRRLET,

IREULT IV NT =X
T ST AR T —X
Sync Loss T IUARA BNV, AR =S RRLET,
TRE AT H T —H
PEERT EAN) T —
Error T —RERNE=FEFRLET,
IRE AT H T —H
ST EAN T —4
’_[Gatlng
cycle "Repeat ‘v| Unit "‘ﬂma ‘v\ |'_[|“day \ uu:uu:uf\
Current oN
L p ) p— All Channel(Slots) (=]
Calculation  Progressive ‘v‘ — Intenal |100 |v‘ ms i s o
‘ |Errortatarm |v‘ |independent |v| |DateaTime |v‘ Dats1 ER‘j 1.749 3005-07” 1233 soos-osi\ | 1.666 soos-osi\
| zoom | | HstoryReset | ‘ 2017/06/15 05:55:15 ‘ EC ‘ 52 450] ‘ 400 000:‘ | 500 000:‘
T“tal e ow /mritsu CIu:KLuss" 0‘|..|Sync Loss [ Okl..IErrur..
ER \ 1.749 3005-07'\\‘ 1.333 3005-06“‘ 1.666 6005-06] . : . :
ec | 52430 200 000 || 500 000 L] s o )
%61 | 20.000 000 —— 3.536 600E-05| | 2.000 000E-06 | | 1.500 000E-06|
B 2000 000 ec| 707 328 | 400 000 | 300 000 |
Frequencylkiz) \ s 999} Clock Count 3.000 DDDE+11: ClockLoss | 0~|..| — 0~|..|Erm..
Clock Loss ( e
Sync Loss \ 0\..
Error 0
Data Threshald \ \v Data De\ay‘: \ mun
XData Threshold | —Jv ( —]ps
Gatmg[ (0%) ]m

b I

X5.11.6-4

AIEHE R Sub Bl (2ch Combination)
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517 DYBERSNI-ETEANTIHEEDHTE

© UvHERENT a2 AL, Pu AR E AT AL, KA
Dy BEFNCLD Delay OFRENVEZEET 572012, LLTF DT Delay @ Jitter
Input Z [ON] (2L TL7ZE0,
MU181000A/B (7> = 001 V& f{+%) &£ MU181500B % 7%
Y& 1%, Delay @ Jitter InputZ [ON] (Z5&EL7ZHEIC, MU181000A/B &
MU181500B @ [Jitter Modulation] % [ON] (Z&&EL TTESVY,

- Delay @ Calibration #FE(T 325518, ATHEEOV 2% EATIZL
TLIZEY,

Delay W | U-| . mul | 0.000 | | ps
[ Relative ] | 0 | mul ]itterlnputB

X5.11.7-1 Clock Delay {#{EEE

A
Delay @ Jitter Input 73 [OFF] O %%, UodERSN-70y 7% N
N D&, NABREEIIRDGE DV ET,

DuBERENT a2 NT1THE, Delay 727 DN RATLIZY, (4
RERAENREL STV THHAENHVET,

Delay #E1L, #IHEXE (Jitter Input 2% [OFF]) T Delay D% &
%A R D H72DIZ Feedback ALEAL TWET A, Jitter Input %
[ON] 127 %&, Feedback #LEEZ Y572 Delay Dk EREE DMK T L
£, Jitter Input OFXEL, L FOIDINCHBIZEDETHEL T
7EEN,

Jitter Input A
ON At S E
a2 R Ay ZHIINE NS KEWVEED BER HIE
(Jitter Input % [OFF] 129 % Delay M RLEIC/RDHEX)

OFF NAH~— DORE
Eye Margin #lli£, Eye Diagram jl|&, Bathtub &
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5.12 JERHDRIE

| == R
512 AIEEHDERTE
HIE S50, MU195040A #EE D [Measurement] #7 T TLE7,

[Measurement] #71%, 5 2O ERBLOF/RIEB THERINTOET,
PIFoRERITHERERLET,

|Re5uItIMeasurementlEl Pattern IEI Input ICaptureIMiscll

—| —Gating
Cycle [Repeat |v| Unit |"I'|me |v| | 0.|day|’ 00:00:01'|
Gating L J L I L J
Current
L Calculation [Progressive |v| = |nterval |'100 |v| ms
| “Auto Sync - : \
Auto Sync ‘ Auto Sync ON === Threshold |INT |v| |
: :_SKP Ordered Set f
SKP Ordered Filtering OFF
Set L L Specification |JPCIe Gend |v|
| :_Sync Contrgl .
Control |Frame ON |v|
Sync Control e — ' \
Frame Length | 64 | bits === Frame Position | 1 | bit

Mask |00 00 00 00 00 00 00 00

‘l Ecli I

—| _Error/Alarm Condition

Error/AIarm Error Detection |'Insertionf0mission |V|

Condition EI/EF! Interval |J100m5 |v|

®5.12-1 Measurement 47

#5.12-1 Measurement 275 E - RRIEBEBHE

IHH HeRERTE
Gating HE NI o EZLE T,
Auto Sync A B [F e SRR BT AR ER L E T,
SKP Ordered Set SKP Ordered Set D7 4/VHIZBHTHREE
LET,
Sync Control [RIREST 5B T s ER L E T,
Error/Alarm Condition HEFIECRET R EZLET,

ZNHOHEEX [Result] #7 CRILEENTEET, 72721, Sync Control 45
' Error/Alarm Condition (Z-2WTCIE, AREEIZT, KVFEMLRENTEE
75
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5.12.1 GatinglZ2L\T

ARIEHICET 5% EE, [Resultl #7 @ [Gating]l E[RICTY, BRENEDRD
IOV TIET5.11.2 Gating BEHRFFOFRE | 25 R TTES VY,

_ Gating
Cycle |’Repeat |v| Unit|"|'|me |v| | r.]‘|da.y|' UU:UU:Ul]
Current
L Calculation |JProgressive |v| = |nterval |‘1l]l] |v|
R5.12.1-1 BIEFEHREERE
5.12.2 Auto Sync|ZDL\T
AR oB0E

1%, [Result] #7'® [Auto Sync] &FEIUTT, BENED
FENC OV TIEN5.11.4 Auto SynciBERFEFOFEE | 25 L TESV,

_Auto Sync

‘ Auto Sync ON m== Threshold |fIN'I' |v|

X5.12.2-1 BEEREAEIHEESREER
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5.12.3 SKP Ordered Set[ZDL\T

SKP Ordered Set D7 4 NVZ T HREZLET,

SKP Ordered Set
Filtering QOFF

L Specification PCle Gens v
[5.12.3-1 SKP Ordered Set 3 F1E B

%5.12.3-1 SKP Ordered Set DX FEHNE

BEIRIEH BERAE
Filtering SKP Ordered Set &7 A/VZV T F D0 aik ELET, 74NZ) 7S

7= Ordered Set (Z=T7— U MITEFNEEA,
ON: SKP Ordered Set 7 /VZV 7 1LFET,
OFF: SKP Ordered Set 74XV 7 LEH A,

Specification | PCle Genl 75 PCle Gen5 S TOMRKEEHRELET,
Filtering % [ON] IZREL TWDEXIA T TEXERHA,

SKP Filtering #§REZ A H 2L X DOHIRFHALL FITRLET,

« MU195040A DA 47 =—Al%, Datal 2 AL T\5,
MU195040A (Z MU195040A-x22 231 AN—)LEFL TN,
[Input] %7 ® Clock % [Clock and Data Recovery] IZiXEL TV 5,
Combination Setting 17 12/ K> 7 AT, MU195040A % [Independent]
WIZREL TS,
Test Pattern Offij]% [Datal IZRREL TS, 230, Btk D T a—REIHI
\ZfE~7=, SKP Ordered Set # & o/ 37— HREL TN,
PRBS, ZeroSubstitution, Mixed /3% — > Ti%, SKP OS Filtering %*
[ON] (T8 ETEEH A,
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BRIET DT ARG = Dl E L FICRLET,

$5.12.3-2 SKP Ordered Set Filtering B D HET X~/ 42—

RE MU195020A [ZEEE T 5T AR/ \E2—> MU195040A ZERET BT AR/ Z—>

PClel 8b10b_CP_LO_SKP.ptn 8b10b_CP_LO.ptn

PCIe2 8b10b_CP_LO_SKP.ptn 8b10b_CP_LO.ptn

PClIe3 128b130b_MCP_LO_Gen3.ptn 128b130b_MCP_LO0_Gen3_SRIS_NOSKP.ptn

PCle4 128b130b_MCP_LO_Gen4.ptn 128b130b_MCP_LO0_Gen4_SRIS_NOSKP.ptn

PClIe5 128b130b_MCP_LO_Genb.ptn 128b130b_MCP_LO0_Gen5_SRIS_NOSKP.ptn

USB3.0 | CPO_RD+_skp_withSKPOS.ptn CPO_RD+.ptn
CPO_RD+_Lanel_withSKPOS.ptn CPO_RD+_Lanel.ptn
CPO_RD-_withSKPOS.ptn CPO_RD+.ptn
CPO_RD-_Lanel_withSKPOS.ptn CPO_RD+_Lanel.ptn

USB3.1 | CP9_withSKPOS.ptn CP9.ptn

Gen2 CP9_Lanel_withSKPOS.ptn CP9_Lanel.ptn
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5.12 JERHDRIE

5.12.4 Sync Control[Z2D0L\T
AIEBIZETHHET, B ¥ —rORMG R, 7L —2E, BIOWH x5
RE— DB E BT 2% E X, [Result] 27 @ [Sync Control]l L[FILT

D
_Sync Control
[11—>| control |Frame ON |v|
[2] ——)t Frame Length | 128 | bits === Frame Position | 1 | bit €——— [3]
Mask |00 00 00 00 00 00000000 0000 0000000000

4

[5] —>  Auto Channel Order oM

X5.12.4-1 BEHPARDHKRE

(1] #BR~F—r DR HT AN £,

[2] Frame SZ—rDREF—EZFHELET,
Control 7% [Frame ON] ERIZHZIERVET,

[8] 7L —2imHomH SR N Y— DM EE R ELET,
Control 7% [Frame ON] FFIZH2hE720E4, ML, [5.11.5 Sync {E
ControlZRIFORE | 22 RL TTZE,

[4] ~AIRF—  BARELET,
Control 728 [Frame ON] BRHIEZhE20ET,

[5] 2ch Combination KF, 2¢ch ™ A JJNEX B Bl & H#EL £7-,
ON D Lx|2iE, yBfESi7- 2ch Combination 7 —4 ™ A JIEF% A 8

WL TR,
OFF OLX1213, 2ch DF — 2% ELWEF CHF LW EIEFIZRIENT
xFEH A,

5.12.5 Error/Alarm Condition[Z2DUL T
ARIERICETARET, T7— R FEBLOTT— I T— T — (L —
NIV DERENL, [Result] 27 @ [Condition] &FIU T,

_Error/alarm Condition

[1]—-) Error Detection |Inserti0nf0missi0n |v|

[2] —=> EVEFI Interal |100ms | v|

X5.12.5-1 IS—/75—LBAEEHRT

[1] =F—#HJ71E1E05.11.3 ConditionIBIREEOR E | 2SR TEEN,

[2] =7—BIUOZT—TV—AZ—r VDR EN, 5.11.8 ConditioniEiR
BEDRRTE |1 B R TLTEE,
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5.13 Pattern ME%E (MU195040A)

ED @ Pattern Os% T4 4 5121%, MU195040A #/EWmim® [Pattern] ¥#7 %
HoF L, BERRE = DOBRBIOREFLET,

Pattern D& E L, MU195020A LIREEIZRE TEET D TI5.3 PatternD X &
(MU195020A) J &R T7ZE0,

IResuItIMeasurementIlB Pattern IEI Input lCaptureIMiscll

Test Pattern IEI[PRBS |v| Logic ® |'Pos |v| Bit Shift |"_bit |v|
Length ® |'2"15-1 |v| bits EI
Mark Ratio @ |'1I2 |v|

_Mask .
‘ (Block\?\}tnﬂzif - (Elli_?\r:'\?lnﬂg'i}; Bzl ‘

X5.13-1 Pattern 27

#5.13-1 Pattern 278 E -k RIER
oLz

IHH

Test Pattern BRI — T BIR L F T,
IR U2 — N> TR ETE B N R0 E T,

PRBS, ZeroSubstitution, Data, Mixed, PAM4 (ZBHL
Tl5.3.1 Test PatterniZ DWW T ER—DHNETI,

Mask Bit Mask, Lane Mask, 33X External Mask &%l
FNHRELET,
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5.13.1 TRAYHETE

RS — BT, =M BL RS E Y MR T A5~ A7 DFEITERINLET,
~ A DONLEDOFH EIL Pattern Editor # A7 0/ Ry 7 A ECHRELET,

(1] [2] [3]
Mask ¢ ¢

Bit Mask Lane Mask

(Block Window) | 255 (Bit Window) | OFF External Mask | OFF

(5.13.1-1 TRYHBREEBEM@

[1] Block Window F§RED I T ] HARINL F7,
Block Window I, 5{5 3 2B/ ¥ —> DK Y M T 25HEDH N E
ISR E (E~RY) $5RETT,
VAT DN EBEOFREIL Pattern Editor ¥ A 707 Ry I A ETRELET,

#5.13.1-1 Block Window D& 5E

Block Window HEAD
ON Block Window LB &L $£7,
OFF Block Window ¥ &L £+ A,

7220, LU ORIRFERHYET,

+ Test Pattern 2 [PRBS] F72i% [Mixed] #ERL7-EX(21%, Block
Windows ZLEEZ Fii CEFH A,

Block Window ##El%, /37— &IZLY Block Window @ 1 B 3321 F5D
EyMNILLFOINCELET,
N /X Combination 1 C, Combination /%, Pattern Length, Step 2% N {%(Z

m0ET,
HIE ST — R Block Window A7~

2*N ~ 2,097,152*N bits 1*N bits
2,097,1563*N ~ 4,194,304*N bits 2*N bits
4,194,305*N ~ 8,388,608*N bits 4*N bits
8,388,609*N ~ 16,777,216*N bits 8*N bits
16,777,217*N ~ 33,554,432*N bits 16*N bits
33,554,433*N ~ 67,108,864*N bits 32*N bits
67,108,864*N ~  134,217,728*N bits 64*N bits

134,217,729*N ~  268,435,456*N bits 128*N bits
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A

151)
2ch Combination T, /3% —> £ =4,194,300 bits D& X,
Block Window R EIX 2 B hAT w1720 F9,

[2] Bit Window HERED FHAT A E AL 9, B ¥ —2% 32 =T —
S A THIELET A, Bit Window HEREZM 952812k, fRELE
HoH b—h) ORIEE~AZTEET, 72203, B/ 37— 32 bit
£ Data /3 —C, TI7—HULH 2, 4 2~ AT LIZAIILL F O LI
R0ET,

= TTTTTTTITT
. HITTTITIT

X5.13.1-2 Bit Window ##E

RATENIEHTH 2, 4 TT—HMRHL T, BIERRICH LLERA,
AT DNE DK ENL, Pattern Editor ¥ A 727 Ry 7 A FCTERELET,
%5.13.1-2 Bit Window D&

Bit Window BHERNR
ON Bit Window ZLEA L £79,
OFF Bit Window ZE &L £+ A,

[38] External Mask 18 502>, A 7%&IRLET,

MU195040A @ [Miscl] %7 ® AUX Input #% & C External Mask %%
MU TNBEXITHRETEET,

#5.13.1-3 External Mask DOE&E

External Mask HEAND
ON External Mask {8 5 & BN LET,
OFF External Mask {8 5 &8N LET,
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5.13 PatternDFRE (MU195040A)

5.13.2 HSSB Data® & E

SI PPG Sequence Editor T EL7= 8b10b, 128b130b, 128b132b D/ ¥ —>~
% MU195040A TiHiAiAA T BER BIEAZTHIENTEET,

[6]1 21G/32G SIED

[QEATERENS] Data1 | v [ c: OFF

Result | Measurement |@ Pattern |B Input | Capture | Miscl

Measurement B Pattern |® Input | Capture |Miscl

~Gating

[1]—> Test Pattern E“H’SSB Data [*|

Ccycle "Rapeat ‘v‘ Unit \"ﬁme ‘v‘ \'_n}day\' un:un:uf\

Edit File Name  ED_Hssb_PCle5_ 01060101 Current ON
Length \ 1zs‘| bits [3] __) L Calculation [Progressive | w| == Intenal (100  |v| ms

—Auto Sync

[2] Specification |M‘ ‘ Auto Sync S \'7”17 ‘v‘ ‘
[4] ElEOSa n ScE;n%erx ~ _SKP Ordered Set :
[5] Gonerator [ ) e K16+ XB+ X5+X2+ 1. \ ey [IEIN «—— 1]

Se ‘

Intew 32] = iLar\an ‘v\ [lDBFBC | |
6] :
Pre Coder
DC 128b130b
o e - —|
Balance ~ OFF Encod
e Error
[7] Lug" Detector
Input g |, skpos
Signd [ 20 gleos v | Fitenng [P |

_Mask

Bit Mask Lane Mask
(Block Window) OFF (8it Window) OFF External Mask ‘

®5.13.2-1 HSSB Data W& FE

[1] MU195040A [Pattern] #=7 ™ Test Pattern T [HSSB Data] ZiE#IRL
%9, HSSB Data i#REF L% 12 SKP Ordered Set Filter 78 [ON] (272
nET,

[2] T ARKIZRD Specification IR F7,

[38] [Edit] #%>vF 95L&, Specification (Z)i~U7- Editor HEEAFRmINFE
97, Specification &L a—RHHIOXICITENZINLLTORD LB T

R
£%5.13.2-1 Specification T2 a—KRiREI D XIS
Specification I a—F#A|

PClIel 8b10b

PClIe2 8b10b

PClIe3 128b130b

PClIe4 128b130b

PClIe5 128b130b

USB3.0 8b10b

USB3.1 Gen2 128b132b

[4] PCle3, PCled, F7=i% PCle5 HIRL7=354A, Scrambler Seed DI
Lane No.iZk>TZ& PNV ET, Lane #3#RL T Seed fEEFTELET,
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[5] #—iZ EIEOSQ MMFASHTOEEATE [ON], fiASH TR
A% [OFF] #%TL 7,

[6] HF— T ASN TS EIEOSQ DAV H— S )VaEFRELET, BALX
[Pattern Repeats] T

[71 Pre Coder DAY, A7 %HFRELET, "F—0 BTV —RIITWDGE
IZ [ON], ZVa—REnTWARWEAIE [OFF] 2% EL£7,
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5.13.3 Sequence Editor Pattern BEREIE 5% E 5l

FERRIC DUT 2 HL T BER ZJE T2 FIAZFHBALET, LT, PCle4 T
PCIe4.0 Recovery EQ Phasel A7 —h®D TS /3% —2 &, MCP /3% —>TBER
WEZATOFIRZFAL £,

5.13.3.1 f5|1:PCle4.0 Recovery EQ Phase1 - TS1

1. MU195020A @ [Pattern] %7 ® Test Pattern C [Sequence] ZERL
7,

2.  Specification T [PCle4] #iEIRLF7,

3. T IFNINDY— AD KTy 712 128b130b 2% ET D720
[Sequence Edit] #%vF L %7, [File] — [Openl “CU\F@774’/1/%M
AT ET,

C\Anritsu\MP1900A\AppServers\bin\Pattern
Files\Sequence_Default\PCle4

PCle4_RECOVERY_EQUALIZATION_PHASE1.ptn128b130b

4. 1BANL7= Block @ Break (2 [Manual]l Z8RELET,
5. BMIL7z Block ® EIEOSQ Interval % 32 (ZiELE T, 1E
6. [OK] #¥vyFLET,

7.  [Transmit] %> L, DUT % Loopback.Active A7 —MIEBIHFE
97, DUT 1% MU195020A 231 7195, PCle4. 0 Recovery EQ Phasel *
T —hD TS " —2 %P0 L TH T T 2IRREIZeD ET,

8.  MU195040A @ [Pattern] #7 @ Test Pattern T [HSSB Datal &R
LET,

9.  Specification T [PCle4] Zi®IRLFT,

10. [Edit] ##vF L, [File] — [Open] 75 MU195020A THtAIAATTS
DEFRI— DR =2 TG AHRIAIRFET,

C\Anritsu\MP1900A\AppServers\bin\Pattern
Files\Sequence_Default\PCle4
PCle4_RECOVERY_EQUALIZATION_PHASE1.ptn128b130b

11. EIEOSQ Interval # 32 2% ELE T,
12. [Start] 22>FLC, BER HIiEZBAMAL £7,
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5.13.3.2 f§l2:PCle4.0 MCP
1~2 1% 5.12.3.1 Of 1 LA FNETT,

3. T IFNNDY = ANBRFICETIINLELDEE A, IR, T F/LD
=l AT FOWTRNOFINETHE T TEET,
[Menu] — [Initialize] Z%>F 95,

Sequence Editor M ? [File] — [Open] 7°56, LLTFO7 74 /L 45
Fririe,

C\Anritsu\MP1900A\AppServers\bin\Pattern
Files\Sequence_Default\PCle4

dB-PCle4_Default.seqpcie4

4. [Transmit] #%>7 L7 DUT % Loopback.Active A7 —MIBEZIHEE
9, DUT % MU195020A 237775, MCP /& —2ZHT0iLH 7135
bIN AR

5. MU195040A @ [Pattern] #7 @ Test Pattern T [Datal ZZIRL F
‘é—o

6. [Edit] 2¥%vFLF7, [File] — [Open] #%>F L TCLL FD/ ¥ —2 %5t
FIAFFET,

C\Anritsu\MP1900A\AppServers\bin\Pattern Files\PCle
128b130b_MCP_LO_Gen4_SRIS_NOSKP.ptn

7.  [Measurement] %7 ® SKP Ordered Set @ Specification % PCle4 |Z
axEL, Filtering % [ON] (ZL% 7,

8. [Start] 2% LT, BER HIEZBIELET,
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5.13.4 S| PPG Sequence Editor, S| ED HSSB Data® il#y
SI PPG Sequence Editor, SI ED HSSB Data O F#lOil#Iz i L £,

+ PClIel, PCle2 T BER HIET5L%, MU195020A @ SKPOS Symbol
Length x2 1% [ON] 2% EL TZEW, 2T PCIe T SKP 23 & 4[4 A
SN TWEA, 734 —2® Running Disparity 7% SKP Offi A& IZL~T
AT HZ LR ET DD T,

ce Editor
_SKP OS
8b10b
Symbol Length |'CDM+3 |v|
Intenval | 1 53s‘| Symbols
Symbol Length X2 |'DN |v|
|

[5.13.4-1 Symbol Length x2 D& E

+ MU195020A @ [Pattern] %7 T Test Pattern | [Sequence] ZE&RL T
VWAHEX, Combination, Channel Sync, Grouping 352X TEER A,

- MU195020A @ [Pattern] %~ T Specification (Z [PCIe2], [PCIe3l,
[PCled], £721% [PCles] Z#EIRL T\ HLX, K#ED Bitrate LVIKW
Bitrate ®~7 77 T Error Addition #REA 52 &1 CxEH A, EHED
Bitrate (XL FOEDO LBV T,

%5.13.4-1 Specification £ % () Bitrate

Specification Bitrate
PCle2 5.0 Gbit/s
PCIe3 8.0 Gbit/s
PCle4 16.0 Gbit/s
PCleb 32.0 Gbit/s

+ BER HEZTHLX, fiASDd EIEOSQ/SYNCOS @ EIEOSQ Interval
%, MU195020A @ Sequence Editor [#j[fi > EIEOSQ Interval &[RICfEIZL
TLEEW, LU0 fITlE EIEOSQ Interval % 32 IZX ELE T,

Pattern Num or [num] or SKP OS5 SKP OS EIEQSQ EIECSQ Interval

Pattern Time [ns]

Length [ps] Inse rtron Reset Inse rtion [Pattem repeats] Reset

P Cled4_RECOVERY E)llpLI_p.‘I'I 1._ Num 131 072 2,202 1r[| OM

[5.13.4-2 Sequence Editor E MM EIEOSQ Interval
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EI Pattern [B Input [ Capture |Miscl

Test Pattern @ HSSB Data |

Edit File Name  ED_Hssb_PCle4_01060101

Length [ 128 bits Edit

Specification ‘PC\ed ‘v|
EIEOSQ Scram_bler N

Pattern Insertion LFSR:G(X)=

& o - - X23+X21+X16+X8+X5+X2+1.
Interval \ 32J Seed [tane0  |v | |iDEFEC |
+

X5.13.4-3 MU195040A ® EIEOSQ Interval §% &

+ 8b10b /3% — Tid Auto Search, Auto Adjust 23 IELENELZ2WNZENHY

F77, 8b10b /3% —>T BER MEZE T 284G, L FEIToTEEN,
- MU195040A @ [Input] #7 T Delay DEAFHEEL TIZEW,

- HSSB Data i3 Datal TOAFEHFIRETT, Data2 TIIMFEH TEEH A,
« LIT® Bitrate TD#4, HSSB Data @ BER I EEAR[EETT,

%5.13.4-2 HSSB Data T BER BIE N TZ % Bitrate

Specification Bitrate
PClel 2.5 Gbit/s
PCle2 5.0 Gbit/s
PCle3 8.0 Gbit/s
PCle4 16.0 Gbit/s
PCle5 32.0 Gbit/s
USB3.0 5.0 Gbit/s
USB3.1 Gen2 10.0 Gbit/s

« MU195040A @ [Pattern] #7 C Test Pattern |2 [HSSB Datal #3ERL

TW5EE, [Combination] Z#iEIRTHZ LT TEER A, £z, Grouping & 1
Tas Ry AT Pattern % [ON] IZLTWAHATH, Data2 T [HSSB
Datal] #&RNTHZLFTEEEA,

+ MU195040A @ [Pattern] #7 C Test Pattern |2 [HSSB Datal #iERL

TW5EZE, [Eye Contour], [Bathtub], [Eye Margin] #fiH 3 5Z&13T&
FHA,
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=1 =
514 ANAURZTI—RADETE
ANA R T 22— A% ET DI, MU195040A EAEE O [Inputl 27 %
HoFLET,

5.14.1 A AR EIRHE

e
i

[Input] #7'12i%, Data % &, Clock #% /&, 3L Measurement Restart
D 3 OOFEIRNHYET,

lResuItheasurementlEl Pattern IIB Input ICaptureIMiscll

Data % % R ~pata : :
/Jﬁput Condition @ ‘Sing\e-Ended |v| ‘Data |v|
/_- : ___________ . :
[1] Data Threshold @ | 0.000 | v
Termination @ |GND |v| - | 0.000 | v
XData Threshold @ | | v CTE® |oFF |v|
El‘)[:ata-)([:ata |v| | | v |§||‘ g'| dB
_ ;_Clock
Clocks% € faig -
Selection ‘.External Clock |V|
/_-
(2]

[3] y Delay m | 0| . mul | .j,.].j.j; ps
I Relative I | 0 | mul Jitter Input EI

Measurement _Measurement Restart
Resta HEQE%;E@ I Data Threshold I I Clock Delay I

X5.14.1-1 Input 27
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=L
[1] Data ANFMHERELET,
E—] i =
CERIANRE (HIREHS50 Q) EFANRE (BIREHE100 Q)
Data _Data
Input Condition @ |Differential 500hm ‘v‘ |ingependent ‘vl Input Condition @ | Differential 1000hm ‘v‘ Independent ‘vl
Data Threshold @ | 0.000 | v Data Threshold @ | 0.000 | V
Tracking ; D— Tracking
Termnation @ |eno |V\| | 0.000| v |.amate Terminaton® | — | - | = U —
XData Threshold® | 1500 |V CTLE® |OFF A XData Threshold® | 1.500 |V CTIE® |OFF d
Hnata-‘xnata |v‘ | -Ls00 | v| a|' g'| a8 lalData-‘/Eata |v| [ -1s00| v| B 0| d8
| A )
\ Alternate 5% & B2 1E ]
Ll = L S,
-RIREALER TE . S =
s U NIVRARERE
_Data _Data
Input Conditon @ ‘D\ﬁerentialsnohm |Y‘ ‘\ndepandent ‘v‘ Input Condition @ ‘Smgle—Ended ‘v‘ ‘Data ‘v‘
T T Data
Da\a Threshold ® | 0.000 | V Data Threshold @ | 0.000 | v
— o
Termination @ Y GND ‘v|( | o000V Termination ® | GND ‘v\ | | o0o000| v
GND i
xDat | 1s00|v  cmE®@|oFF \d XData Threshold B | —|v  cnew|orF |*]
| se0|v B o de B|DataXDate ‘v‘ [ | v a\' g'| dB

5.14.1-2 Data AAEH

Ea—
axX &

#5.14.1-1 Data ANWFZRERHBEE#ER (Input Condition)
Data Input Condition ;&3R8 H HAE
Differential 1000hm, | Independent Data, XData #7228 A JELTHEHALET,
N N e
Differential 500hm Data, XData ® Threshold 2337 L Cr]ZCT&E T,
Tracking Data, XData 728 AJEL THEHALET,
Data, XData ® Threshold 25 E#E L Cr] A T&E 7,
Alternate | Data-XData | Data, XData #Z8I A LU TEAHLET,
Data, XData @ Threshold 73 Data-XData D745
BN TR TEET,
XData-Data | Data, XData #Z8I A STELTHEHLET,
Data, XData @ Threshold 73 XData-Data D755 fE
BN TR TEET,
Single-Ended Data Data fllzs > 7 Ve R AT ELTEHLET,
XData XData fllzs > 7 Ve R A S ELTHE AL £,

=z
=]
7iny

A

Single-Ended TERT 5154, EALGEWVESIOT—2AHIRY
BIZIE, BT HRMAESh TS —T> (J1341A) ZEYFIFTLE

LY,
RERBOIRIZESEAALETEERAT L, RBFDREE
ERYET,
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#5.14.1-2 Data A AR E M EE#ER (Data Termination)

Data Termination % F 18 B PSS
Differential 1000hm | F%E72L Data & XData IZIZF1D 50 Q% GND 2»HfiEHL,

Data-XData i3 100 Q&7251912 50 QA3 BRIV E T, 1%
FDLZEDTD, NJ1ax7 2B X Data & 50 Q&
XData {l#&¥ 50 QO H T EESIERRHE L T GND EALIC

HESHNTOET,
Differential 500hm GND Data ffil& XData fllZ 12410 50 Q23 GND IZH& ISV ET,
Single-Ended Variable 50 Q, —2.5~+3.5 V DIEE DK T E/L THRImINET,

10 mV ATy 7 CTHRETEET,

DATAQ +\ O DATA + DATAQ +\ O
500 50Q 50Q
Open GND VTerm
¥ 50 Q 500 500
DATAO: o- e} DATA - DATA -
Termination GND Termination Variable
Differential 100 Q Differential 50 Q / Single-Ended
5.14.1-3 Data Termination % 5E 2 & A #& A = DELD 1E

:I:L
=]
YA . \ L/,

MU195040A & DR IGEINISB R L EREZRILNKSITE
ELTESN, HRES L OHEDRREGDIEFNAHYE
ERR

Single-Ended A 71%:&RE%(C Data, XData DRI R IZEE)
EBEAALIIEGE, ALYYINRI—DUMEIZHBYET,

MU195040A-x11/x21 Z1BIL T 5354, CTLE (Continuous Time Linear
Equalizer) ® Band & /E CXET, X EHFPAIX FiLo LBV T,

OFF, 8-10Gbit/s, 16-20Gbit/s, 25-28Gbit/s, PCle3, PCle4, PCleb

Band O EN [OFF] LS E&iE, Gain 0~-12 dB O#ifHT 0.1 dB A7 v
TR ETEET,
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[2] MU195040A %, MU195040A-x22 % F4E4 2 LTy 7%
Ny st EAE 77 (Recovered Clock F721% Clock and Data
Recovery) MHIERTEE T, A7 Lal RELERF I ERT 007 D R ER

TEET,
_Clock
Selection |E)¢erna|(\0ck |v|
Recovered Clock
Clock and Data Recovery
Delay m | U| @ mu | 0 DDD| ps [ W Calibration ]
[ Relative ] | 0| mun J\tterlnputEl

5.14.1-4 IOy iEEE

MU195040A-x22 FEHFFD A7 (Recovered Clock F72i Clock and
Data Recovery) (%, WES527my 7 FERIE T Datal O EASNTZZ7ay
D AT vy 7 LU THEHLET, Recovered Clock (%5.14.1-5) T, F4
Lf:ﬁ v/ %{#i-7TC, Bathtub, Eye Margin, Eye Contour 72X ® Eye fi#4T)3

HETY, Clock and Data Recovery (X5.14.1-6) 1%, L7727 —%? BER
{E'J/Ji%ﬁb‘iT //5’*‘?3/4/1@7‘7%%’%75‘5[ ET, SSC ZREFKFEARN RZINZ
7215550 BER MIEIZBMNTZS W,

HIAB75 [ D RBHIE

Data —>{
rbﬂ‘ybﬁiﬁlﬂﬁ X
[ LRecovew elay

A 4

i

A 4

Data2 —»{

A4

®5.14.1-5 Recovered Clock [E] &
y0vy - T—2B 4R R BEREIE
Data1 —»{ /Q —> 2
> P
Ly|Recovery [
- /
Data2 —>< /Q » A
f >
LyRecovery Dela
S )

X5.14.1-6 Clock and Data Recovery B
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_Clock__: Recovered from Datal Input

[28] — selection Recovered Clock |v|
[2c] —> Bitrate |Variable |v| — |m| Gbit/s
[2b] —> L Tracking | OFF \d
[2d] — LBW |m| Target |:| MHz
oy m [ o] @ma [ st Ore
[ neiaﬂ 0 | mul Jitter Input a

[5.14.1-7 BAEYOVVIREEE (MU195040A-x22 i)

[2a] SNy 7 ETIEFHAEI Y 7 &L £, MU195040A-x22 #4575
ZETHAIay VM TEET, BAEIOyIERIRT DL, 7 v avic
JECT-sEH H SR RSvET,

it

Data Inputl IZANLTET —ZEENLIZRY I RFHAESNET O T,
Data Inputl IG5 BB ATTEN TWAZLZFERL TZSW,

Sy 7 LA vy 7 TR WEIZERHVET OT, LLFOHE
i RNEOD R DT ENHY ET,

- RPERE

- (CAHSARE
Eye Margin | &
Bathtub &
PAM BER #|7&
Eye Contour #I7E

MU195020A O Firmayre=niray s EAT LA, B4EY
a7 EANE a7 ELTE T A AR Oy 2D NS R0 ET,
D8, ray 7 iWE OB L DRER RORA TR/ RIZZRVET,

[Recovered Clock] #E&iR§ %L, SSC AfiShi=7 —# % IELLHET
XN ENBHYET, PCI Express, USB3.1, Thunderbolt L' —/3D A
MZAATTRBROS 5708, SSCEMSNT=T —4%% MU195040A (2 A /)
95561, [External Clock] 7213 [Clock and Data Recovery] %
IR TLIEENY,

[2b] Fl—EARWNICHD MU195020A #EINTHE, HEI oy 7OEEE v
—h X MU195020A OEEE Y M — R EIIBRELET,

E:
MU195020A DY v —RRENN Ty 7Y ") —F 750 OEEHH

HNOEEX, BEZny 7Oy M —MNREF ERIEE/ZIT T IRES 2D E
j—o
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[2¢] FMEE Y RL —h% Preset JEE U ARO 1518957, £721% [Variable]
IR CANE SIS U T8l Z2 AN SIUET,

#5.14.1-3 MU195040A-x22 S HF

Preset R1& B Bit rate [Gbit/s]
0C-48/STM-16 2.488320
PCle 1 2.500000
InfiniBand SDR 2.500000
OTU1 2.666060
DisplayPort HBR 2.700000
SATA 3Gb/s 3.000000
XAUI 3.125000
4G FC 4.250000
USB3.0 5.000000
InfiniBand DDR 5.000000
PCle 2 5.000000
DisplayPort HBR2 5.400000
SATA 6Gb/s 6.000000
HSBI 6.250000
PCle 3 8.000000
DisplayPort HBR3 8.100000
8G FC 8.500000
0C-192/STM-64 9.953280
USB3.1 Gen2 10.000000
USB4 Gen2 10.000000
DisplayPort UHBR 10 10.000000
InfiniBand QDR 10.000000
Thunderbolt1 10.312500
10GbE 10.312500
10G FC 10.518750
G975 FEC 10.664228
OTU2 10.709225
10GbE over FEC 11.095700
10GFC over FEC 11.316800
SAS3 12.000000
DisplayPort UHBR 13.5 13.500000
16G FC 14.025000
InfiniBand FDR 14.062500
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#5.14.1-3 MU195040A-x22 =40 (§5X)

Preset i1&{E Bit rate [Gbit/s]

PCle 4 16.000000

USB4 Gen3 20.000000

DisplayPort UHBR 20 20.000000

Thunderbolt2 20.625000

SAS4 22.500000*

SAS 24.000000*

InfiniBand EDR 25.781250*

100GbE(25.78x4) 25.781250*

100G OTU4 27.952496*

32G FC 28.050000*

PCle 5 32.000000*

100G ULH 32.100000*

Variable 2.400000~21.000000 Gbit/s .
2.400000~32.100000 Gbit/s™

k1 MU195040A-x01 SEEERFD A
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[2d] /—7"#8% (Loop band width) Zf%E TEXET,
LBW #%7E T [Variable] #BR3 5Ly —MIIR U7z @i TL—7

AR E TEET,
Operation Bitrate [Gbit/s] X EHFH [MHz] 1 MHz Step
2.400000~5.500000 3 MHz & &
5.500001~7.500000 3~4 MHz
7.500001~9.500000 3~5 MHz
9.500001~10.500000 3~6 MHz
10.500001~12.500000 3~7 MHz
12.500001~14.500000 3~8 MHz
14.500001~15.500000 3~9 MHz
15.500001~17.500000 3~10 MHz
17.500001~19.500000 3~11 MHz
19.500001~20.500000 3~12 MHz
20.500001~22.500000 3~13 MHz
22.500001~24.500000 3~14 MHz
24.500001~25.500000 3~15 MHz
25.500001~27.500000 3~16 MHz
27.500001~29.500000 3~17 MHz
29.500001~31.500 000 11~18 MHz
31.500001~32.100000 11~19 MHz

[Bitrate/1667] F7-1% [Bitrate/2578] iR+ 25L (B vh-—M1667 £
721% 2578) MHz CTitR LI EEZRELET,

[Jitter Tolerance] Z3&R T DL, VoH T ARE IV — 7 Hilk A i
KIZRELET,
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[8] MU195040A 13707 DRIEEEELIEHIENTEET,

[3a] [3b] [3d]

[Be}>pelay m | E]| @ mu | |],|j|]|]| ) ps

[30]—)[ Relative I | 0| mui Jitter Input E <«—[3f]

X5.14.1-8 Clock :BEIR{EE T

[3a] 2 mUI ¥ CEIERED T TEXET, MU195040A Ti Ul Bifira L%
FELET, BEZHEINSEHL, BIEE MU ET,

[3b] ps AL CHEIE &G E CEET, 2 mUI AL A FEHELLC, JE oy 4
OEAEND ps HALITHFE L CQOVET, Fida Mo 7o B E T 2 DIEOH
BN ELIRWEGA, “--- ps” ERRLET,

[3c] [Relativel %> F 5L, BIfEORIEES, 0 mUI #XEAELL THXTRIIZ
2 mUI BN CTHETEET, [Relative] ZfEFRT DL, FAXHENSBAED
PEIE R IR LOELET,

[3d] [Calibration] ##vF 3 5L, HOAKREZERREITLET, A¥ ED
LED £RDREADEGE, IEDOFITEHELRELET, LED RHRDiktaDs;
A, WIEIX BT, WIEFETHITEBEENKELLTH0T, JEF
WZFEATTDHE BT ERL TSV,

[3e] Delay DiFIEREZZEALSETNDESITHRED LED A AT LET,

[3f] Yy FATIDREELET,
UyBERINI a2 E AT, Uy R TR E1T %A1, Delay @
Jitter Input % [ON] (ZLCLEEW, FEMIIEN5.11.7 Vo2 Efsn=1F
FEANITTHHEEORE)EZ L TTZEN,

JE:

BB N EboGa, TRRRESEREbo 28 A 11,
Calibration HELET T — 22354 LFE T, Calibration ZFEITLRV
B, BE OMAHRELVRENRKEIET,

MU195040A ONAHER E L, mUI BN ZNERFEREL L TV D72,
Eyhl—hE 2258 ps AL CRRINTOBENREDYET,

[Miscl] #7 @ [Pattern Sequence] % [Burst] 2% E T 2L,
[Repeat] ZXELT-EE IONFHRR EMEE DAV ET,

Auto Adjust FEITHIE, 70y 7 OAEE FlE RUZIBVIAT 2O, &
\Z Delay DBIEENELLET, £D72D Delay @ LED, BLT
[Calibration] @ LED 23AR< AT UelT £33 B Tladho A,

Combination XET A5G, BIOCUIETINIAZ 52 ASTHEE
DOEEFIERCIEBFHICHOWTCL5.11.7 Vv ERHENTAETE AT
THGEORE ) B L TTEEN,

5-131



BoE BREL

5.14.2 Measurement Restart|Z2DUL\T
A BRI EY AX— N ATEH 2RI ET,

_Measurement Restart

| Data Threshold I | Clock Delay I

$5.14.2-1 Measurement Restart ;#R

#5.14.2-1 Measurement Restart DiEIRIER

BEIRIEH S
Data Threshold [Input] #7 N® Data/XData Threshold 7% ¥ Hf
Wz, PIEEVAZ—RLET,
Clock Delay [Input] #7HW® Delay ZHREZ, PEEZVAZ—K
Lij‘o
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5.15 Capture #gE

ANENTZRER P —0 T — 25X v 7 F 95120, MU195040A #/EHE RO
[Capture] #7 &4y TFLET,

5.15.1 R E B
ZITH, BB — L BRI IAAIENT T AT D DR TE FIEIZ DWW TEALET,

L2 i Resu\tIMeasuramentIEI Pattern IIEI Input lCaptureIM\scl
PR 3% T FRIE <

[1] —x | S W
BRET — i.l T (p— ‘
EIREE /",TC_E;'d._Eo_'n_'_'_'_'_'_'_'_'_'_'_'_'_' _____________________ |
[3] Number of Block \T\
BEREES 7 (i ) voen ()
Match Pattern Length | 4 | bits
2 — )

Match Pattern
’ ‘
Mask Pattern

2
° | b

g e P ¥ /g | P

X5.15.1-1 Capture 27

[1] RBAY—2DOXF¥7 T2 FEITLET, £/, Condition Setting D
[Trigger] %z [Manuall (Z3ZRL7Z5E(Z, Manual N A ZNF 52 L8 T
TET

pr
LITOREDGEE, ¥ 7 TFvaEITTEEt A,

[Misc1] #~7 @ [Pattern Sequence] 7% [Burst] ® %54, [Sync
Control] 78 [Quick] D%H

BER HI7E T Sync Loss 23384 L TAEX
1Z7°® Data Interface T TIIHF ¥ 7 F ¥ A2 FEITL CNDHEX

" [ [> Capture I [ Trigger I ‘

[(5.15.1-2 BAsRERE SR EE

5-133



BEE BRIET

#5.15.1-1 Capture-Trigger

ERIEE

RE

Capture

kB H— L DI IA A BIRL 77,

Bith9 5L, [Capture] £ LED AfEfIiZ7a0E
97, Trigger MDA THETIE, FHHIRREIZ/RD
3N

Trigger SMMEALL, WHEAEY ~ B/ NZ—2 D
BOIABLDTE T 358, BDiAHEEIEL, [Capture]
> LED 32720 F7,

Trigger

Condition Setting ¥ A7 7Ky 7AD [Trigger]
T, [Manuall ##IRLZGEICARRF Xy T
B, BB F— ORIA B EFIAELET,

[2] THHEBREHEENO [Condition] Z#%vF 3 %L, Condition Setting # A7
a7 Ry 7 ANBEET, Capture ZFEITTHRIIC, HELET,

#iEt, 0K ©

RIENEHSNET, [Cancell 24y F T 5L, RELH

FEL, mmaPHCET,

[2a]—> number of Block

[2b]—) Trigger

[2d]—> Format |.HE)(

Match Pattern

[2e]—> 0

Mask Pattern

[2f —> °

(5.15.1-3 IEHEEMHE [Condition]

Condition Setting X

= [H -
|Match Pattern |v| Position |T0p |v| Cancel

[20]—) Match Pattern Length | 4.| bits [29]

P
[HOLD ]

B5.15.1-4 Condition Setting # 4/ 7A4F Ryo R

[2a] F¥TF TR 2 — D Block A TBIRLET,
RETES Block #13, 1, 2, 4, 8, 16, 32, 64, 128 T,
F ¥ 7 F ¥ 954 Block DREEL, TR TEINET,

Block Size = 8 Mbits / Number of Block

5-134



5.15 Capturefit

[2b] ¥¥ 7T+ %&BAIAT S Trigger FRIZRINL £7,
%&5.15.1-2 Trigger M&5F

IHH BRERAS
Error Detect BRI v 7 T 2B AR L £7,
Match Pattern RE LT H5 € Pattern O — £k HFFIZ Capture Bl 44
LET,
Manual [X15.15.1-20> [Trigger] %%>FLi=&xlZ, 1 Block 43

@ Capture ZBi15L £7°, Condition Setting # A7 1
7Ry A0 Number of Block #%iExU7 Ci%EL
Block 47, [Trigger] #%vF 3 5L, §TD Block ®
Capture ZEITLET,

External AUX Input ZRZZIZATILTWDBIE S DNE T30
Ty TR T F BBl ET,

[2c] [Trigger] (ZC, [Match Pattern] #i#RL7-EX 12—kt 75 Pattern
DEE% 4~64 bit £T 4 bit HAL CRELET,

[2d] [Trigger] (ZC, [Match Pattern] #i#RL7-EX 12—kt 35 Pattern
DFE R~ Format Z38RL F 7,

#5.15.1-3 Format ME&E B
5H BENE ;/5
BIN 2 B TERRLET,
HEX 16 HEH THERLET,

[2e] [Trigger] |ZC, [Match Pattern] #i®IRL7-EXZ—EKMiH 75 Pattern
ERELET,
A
2 Ch Combination % ERF?D Match Pattern (%, MU195040A
Pattern Editor T 16 #E#FRIND 4 BV MEALTREL TLIEEVY, 16
R RO v M2 2 Match Pattern 1 Z82hE720, v 7' F v &5
ACEEEA,

FF 56 Pattern Editor &7~ (Hex)

NN

1111 1111 0101 0110  Pattern Editor &7~ (Bin)

1101 0101 Match Pattern &% (Bin)
E5 Match Pattern &% (Hex)

[2f] [Trigger] (2T, [Match Pattern] ZiERL7-EXC—Bhk 3% Pattern
DI, v AV T D5 bit ZIHELET,
—Hg il A ~A279 % bit IF, 1 IZREL TTZEY,
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[2g] Trigger BAEMNSF Y7 FvE AT AN EEZZRELET,
#£5.15.1-4 FoTFrEABRUEDHRE

HH BRERNE
Top Trigger FAENMBELUEDORBR N F— X T TFrLET,
Middle Trigger F& AN EDOHIHZDORER/ L — X v 7 F Y LET,
Bottom Trigger F& AN E LARTORER N F — X v 7 F ¥ LET,

[8] FvTTFAREROFREAZERLET,

‘I Acquisition ][ B Paterm ]

X5.15.1-5 #ERIYRAHAHERTIER

£5.15.1-5 FoTlFrERRTRREIR

15H HEANR
Acquisition | MU195040A (23 7' F ¥ LI-is A TS 570 O % &
A& ET,

Xy /Ty LIREROFRFEL, [Bit Patternl], [Bitmapl,
[Block] 23®Y %7, [Acquisition] Z#vF L TH ¥ 7 F ik
RERG%, T TELZYVRZHZEMTEET,

Bit Pattern XX F ¥ LI/ % —> % Insertion Error, Omission
Error 23953519512 Bit Pattern % TR RLET,
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Cahtu r;;t\tquisition

[3a] — ) Capture Al ( 128 ] [ start | <« [3f]
[3b] —» @ capture Block [ 1 ] -

® | «——13g]
[3c] — > startBlockNo. | 1]

[3d] ————————— Number of Block | 1 | — (_[3h]

i | | ?
[3e] —————— 5 \Valid Blocks ( 1

K5.15.1-6 FHrTF¥rRTT—IWYAHDETE

[8a] F¥7F L= TD Block #FrnT 555 EIRLET,

[3b] F+7F L7z Block DT, FEEL Block ZF& R4 25E 8 IRLE
j—O

[8c] FRBHAAT D Block DFE S AEELET,
[3d] [3c] THEEL7z Block FH LT, v 9 5 Block DEAHEELET,
[8e] HWIALBE A Block #&F R~ E1,

[3f] [Start] ##vF 7 5&, [8a]l~[3d] THEL/ Block yOX v F¥T —
HZDEIATZBIEL £3, BIAZE;EIE Block £2ic kv B 220 £,

[3g] [Abort] &5 FF 5L, FvTF o7 —2OHOALETETLEF, DL ;’;
b, TDIA T 720 Block O BI2 3R ATHE T,

[3h] [Close] #%>vF 5L, BiEEHACET,
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BEE BRIET

5.15.2 & REIE (Bit Pattern)
[Acquisition] 28V, ¥F¥ 7 F¥T —#E LG L71=1% [Bit Pattern] #%vF 7
%, Bit Pattern WiAiZZR RLET, Fr 7 Fr L7kl ¥ —2% Insertion
Error, Omission Error 23#27)2%491Z Bit Pattern 7| TR/ RLE T,

(10] [?] [|2]

Block [ 1

— Block Length 65536 bit [3]
7 70007 +02 ¥03+04 +05 +06 +07 +08 +09+0A ¥0B +0G+0D +0E +0F +10 +11 +12 +13 +14 +15 +16 \

0x000000p0 [ c4 C3 65 74 A0 C4 3D 67 70 AC DC 15 37 81 4E [a]t vewermode
0x000000§0 F8 59 EE 2B 9B 06 A5 E8 23 8F 36 DD 49 30 49 5E D: Nofation || Hex(Byte) M [4]
0x000000p0 48 3A 4F 62 5C B2 34 53 46 14 6B 86 86 E8 E9 8D JFomat  [pattemn v
0x000000p0 8A D2 C1 11 79 98 EA AD 80 12 FF 91 FE 9B F8 A7 i
0)(000000'10 EC 2F 97 1E 8D B8 D2 6D 12 91 90 9A 9C A0 B4 3C
0x000000p0 47 76 6C CA 95 40 80 7C FE F5 F9 C3 EB 77 84 CE
0x000000p0 E5 59 AO 2A 3F 03 7D F4 F3 C5 D7 63 0C B5 D4 43
0x000000f0 06 75 EA C3 81 76 F8 C9 ED 4B 90 46 9E 68 BA 8C

| Capture

Error.

R B

0x00000080
0x000000p0
0x000000p0
0x000000BO
0x000000£0
0x000000D0
0x000000E0
0x000000F0
0x000001b0
0x000001L0
0x000001k0

60 D6 BD 08 71 CE DB 59 24 29 27 09 2D C9 13 49
94 4A 86 40 EA 7D 82 F2 F1 D1 DB lBAS 22 21
33 39 55 68 00 8F FC DF F5 3F C1 7F 78 FC ED F5
93 C2 97 70 8C DC D5 35 01 41 F8 7B EE E7 99 AE
AA 18 03 AF F6 1F CB BF 46 7C 6A F6 81 C8 FB 4D
E4 53 A6 16 2B 8B 06 C5 E9 63 88 B6 CC 49 56 48
0A 4F C2 5F 72 3C D3 75 14 C1 85 7A EO E1 BD BA
72 62 D2 B1 10 59 9E 2A BB 00 65 FE A3 F8 37 EF
4F 9C 5E B6 38 4B 6E 44 9A 64 A2 A4 30 27 5F 2C
3D 17 71 8C DA D5 21 01 39 F9 6B E8 87 8C EE D5
99 02 A9 FO 0B DF C7 3F 6D 7C 90 F4 9D C4 B3 64

[
! —Move and Search
[y

|‘ «@ Jump Line | Q» |
: Error Search.

[

T () [

(6]
(7]

Continuous Emor | = 1| b

0x000001B0 54 A6 04 2B E7 07 AD EE 13 9B 96 A6 88 28 CF 0D
0x000001k0 5D DO 33 1F 55 BC 02 77 /F2 CF D1 5F 18 3D AF 72 Eh
N

X5.15.2-1 Bit Pattern & &

JE:
EohF—UFoRITH =1, L=4“0" OE®RIELTERLTNET,

#5.15.2-1 HRTIEEFHM
BERESEHE
HAIEDO T av I NO I — I VO EREREINET,

AT F R LT =S Ak (BT nys) ORTOREN
RRSNET,

#F” 9% Block OF5ERELET,
Block Length 73 REET,
Block Length = 8M bits/ Number of Block

BHS IEH
[1] | Cursor Addy/

Cursor Addr:

Position Position:

(2] | Block
[3] | Block Length

[4] | Viewer Mode Notation:
Bin
Hex(Byte)
Format: Capture Data &RV 7 DRRGIELYIVEX £,
2% (0, D) F72id 16 %L (0~9, A~F) OILFS]
Pattern + Waveform:

2 ¥ (0, 1) #”& NRZ B BA A=V FR

Pattern:
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5.15 Capturefit

#5.15.2-1 HRTFIEBEFEM ()

B5S IR FEREFEM

[56] | Error Error bit D JL#I| (A RA) PRRSNET,
INS: Insertion Error (0 — 1) R
OMI: Omission Error (1 — 0) )
INS/OMI: Insertion and Omission Error # 4
E:

X ST REREE Y MY = TRRLET,

MU195040A DV 7 7L AR —2 %0, 1, Fi2id 16 HETHRRL,
TI—OFHIZEY, TRATERRLET,
TIT—=RREAEL TRV E Y NITREADRHYVEE A, £, H£=T7—1T
F vl Ay, 7T HIEIZEY Capture Data Zn U7 OB FERR
DAV, FTTHIENTEET,

[6] | Move and Search | ¥¥7F v L7=T —ZDOHnb 2 #5 (0, 1) /-1 16 # (0~9, A~F)
THRELIZ T E B L ET,

Pattern: HFBDONRZ— %4 | Qy TRETEET,
Jump: FESNTET RL ARG — AN —Y VEBEI L ET,
Head: XX T T X LT — Y= DIEBHIC T — Y N E S E)
LET. f)”é
Tail: XX T F AT — 4 E— L DGR —I L% | J
FLET,
Address: FBELETRV AN EICH—Y NV ERBEILET,

Forward Next: [Pattern] TixEL72/\F— N2 — T B34 — 2 &Hi
TR L, RODSTGEIXTOMNEICH—I V2R
BLET,

Backward Next:
[Pattern] TRELIZ/ X — Nl —E T34 —0 %1%
FIHRBEL, RODSTEA T T DM BEICH—Y V52
BLET,

Line: Capture Data F/RTUT7 D 1 {THI-0DEREEZIRT
LET,
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#5.15.2-1 HRFIEBFEM (HKx)

IHHE

HERERE M

(7]

Error Search

B DT — DT —ORHA R EL TRRELET,
Continuous Error: #5842 =7 — Dz a &L £ 7,
1~256 bits, 1 bit A7 v~

Kte—8 & Fo@FU L (2) THRELET,

(8]

Capture Data #
A=yl

Xy 7V FXAER (2T —1EWE G AR 225 (0, 1) Foid161HE%K
(0~9, A~F) THERIN, =7—0NRELZE Yy MNITT —OFREN Y &
TERINET,

2 T RO LT, Viewer Mode @ Format % [Pattern + Waveform]
ICRRIETDENRE = A A=V NEIREINFET,

Block 8}

#7575 Block ZEHLET,

File

XY T T fERL AR~ T —H T A VRFLET, 2, RIFELTA
B— T —EDT A )NV FEET,

Save: FY I/ FyiERT —H Xy T F YL Z—0 BT 7 AIVNARLET
xFET, RIET 7ANVOFEEITLL FOLEBV T,

Binary, BIN Text, HEX Text:
Bit Pattern B CORE RO FRRITMHEHLET,

Binary(export), BIN Text(export), HEX Text(export):

T EREG AT NG — T ANV R CEET, R LIZT 7
AE PPG BL W ED @ Pattern Editor (2 CHEAIATIZENT
TET,

Open: RIFLIZFY 7 FriERT —4 (Binary, BIN Text, HEX Text)
ZPLIRIAT, TR TR LET,
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5.16 Miscl#5¢ (MU195040A4)

5.16 Misc1 ##E (MU195040A)

Miscl B¥RETIL, 2 —L o —F U A, A NEZRELET,
Miscl B¥REZ 3% &9 5121, MU195040A #/ElmE @ [Miscl] #7 &2y FLF

B
lResuItIMeasurementIEl Pattern IEI Input ICaptureIMiscll
—Pattern Sequence
Pattern Sequence |Repeat |Y| Source |.E>r:ternal-EnabIe |v|
.__AUXInput
AUX Input [External Mask |v| vth |ov |v|
.__AUX Output
AUX Output |1 Clock |v|
1/ | 64| Clock
1E
bl
X5.16-1 Misc1 27
#*5.16-1 Misc1 % EIEH
I5H BrLL]
Pattern Sequence ARG — 2 DG HEERELET,
AUX Input MBI I REZ R EL £,
AUX Output MBI RE A ROE L E
Az

MU195040A-x20 TiX AUX Input ®#% &%, Datal, Data2 CTHu@ <4,
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BEE BRIET

5.16.1 Pattern SequenceM & E
HE T 2B F—o DA ST REBIRLET,

ResultheasurementIEl Pattern IEI Input ICaptureIMiscll

_Pattern Sequence

External-Enable |v|

Pattern Sequence |'Repeat |v| Source

[5.16.1-1 Pattern Sequence MR E

#%5.16.1-1 Pattern Sequence D& FE

REEHE RE

Repeat kB % —2 D Repeat 7 —# &5 T HBRRINLE T,
FIETFT SAAFHMOT=DITfEHLET,

Burst kb H—2 D Burst 7 — X &5 A5 THBRTRINLET,
TN RIERR L O R R ERER S Packet 1H{E D
PO DAL E7,

)t G Ll Bk % — 1%, PRBS, ZeroSubstitution,
Data, Mixed T9,

5.16.1.1 Repeat/\3— DK TE
RN —2 D Repeat 7 — ¥ %% {5 T 5% & 1%, Pattern Sequence T
[Repeat] ZEHRL F3, FHIRTTHHEA XHVEEA,

5.16.1.2 Burst/(\2—2 DR E
R 2 — D Burst 7 —#% %5 955513 Pattern Sequence T [Burst]

ZBEIRLET,
—Pattern Sequence -
Pattern Sequence |’Elurst |V| Source |'ExternaI-EnabIe |vf_[1]
[2] - Delay | 0.| bits
[3] —> Enable Period | 256 000 | bits
[4] —> Burstcyele | 25 600 000 | bits

X5.16.1.2-1 Pattern Sequence (Burst) D% E

ol
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5.16 Miscl#5¢ (MU195040A4)

(1]

ADENLRER AT = DFE), WANFOCIEZZAI T ORUETT Tk
AIEIRLET,

%*5.16.1.2-1 Burst &FIEH

HH BREARE
Internal® Wise RS A TSN DR ER X Z — ORI TR A E T 57

DT —MME 5%, MU195040A #5705 A J189,
MU195040A NEFCRRELET,

ATME B OF NI, #3203 UJE 2B OB-A I AL
F9,

External-Trigger ™ ANESNDAER N E — 2 DN DI ELZAIL 7 % B

ETHEAITHRALET,
BB OEEIL, [8] @ Enable Period TRERELET,

External-Enable ANESNBRBR AT — OFNAR DB EDF AT EE

SERETDHEHENLET,

(2]

(3]

[4]

/% — @ Burst Cycle & Enable Period 73— E T2\ 41X
[External-Enable] Z#% &L TS0,

ANsnnill g —2 L, [1] @ Source 155 ® Delay Zi%ELET,
[Auto] ZiEIRKFIZ Delay fEA MU195040A PNHC H BIICHRFEL £,
Auto ZIRINL T 5L, [3] @ Enable Period #Z&HLIZGA1X, —E
[Manuall — [Auto] OEAIEEIT-TIZEN, :‘}%
[Manuall JEREHZIE MU195040A WERTOFAKRFRIE bit FARELE

T, ZDLE, Aux Input 22D AT THE BIL, R — DA 72 ]
EERLET,

FRERIPHIL, DATIZR0ET,

Combination 7° Independent P45
0~2 147 483 640 bits, 8 bit step
2ch Combination DH&
0~4 294 967 280 bits, 16 bit step

[1] @ Source % [External-Trigger] F7-i% [Internal]l |ZEXELT5
Yitr, AUX Input (AT 258k 3% —2 @ Burst Cycle DE (5 53¢
A X% bit TR ELET,

#:5.16.1.2-2{C Enable Period O EFiFHZ R ET,

[1] @ Source % [Internall (Z&%/EL TV 54, Burst Cycle (A 1&4
LR/ Z—2 O Burst 55D 1 JAH]) ZELET,
7¢5.16.1.2-21Z Burst Cycle D% ERiFHEZ RLET,

5-143



BEE BRIET

#%5.16.1.2-2 Enable Period & Burst Cycle

R E R

Slot
Combination %k

Enable Period (bit)

Burst Cycle (bit)

BERTVTE (bit)

1

Internal FFiZ
12800~2147482624

External-Trigger i3
12800~2147483392

25600~2147483648

256

Internal FFiZ
25600~4294965248

External-Trigger i3
25600~4294966784

51200~4294967296

512

JE:

Burst Cycle & Enable Period 721, 512 bit L . Disable [X.ft]

75\;‘\ ‘%Tﬁ—o

2ch Combination i Disable X[H72S 2 L7220 F 4,

L

Delay %€

[Frame ON] (ZLTL7ZEWY,
Delay i% & T [Auto] ZERIFIZTREOHEEHZE R LA,
Delay X E#—F [Manual] (Z5%EL, O [Auto] (ZE&EL TS

éb \O

T [Auto] Z&INEEL [Sync Control]l DF%E%

/% —> @ [Burst Cycle] F72i% [Enable Period]

[External-Trigger] #RIKFD [Burst Cycle]
[External-Enable] i##RK [Burst Cycle] %7-i1% [Enable

Period]
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5.16 Miscl#5¢ (MU195040A4)

5.16.2 AUX Inputd % &

AUX Input ZR7 AT $ 5 AI TR 5O MiEERELET,

AUX Input 2x27ZIZ A 13515 5%, Burst {5551

BEDHAILTEDEELT
fEfHCTEET,
AUX Input O EH HZLL FITRLET,
AUX Input
AUX Input Burst w| Wth [0V v

X5.16.2-1 AUX Input %€ 18 B B &=
%5.16.2-1 AUX Input DR EIEH
HEIEB il

Burst [Pattern Sequence] T [Burst] 238RE4, [Source] T

[External-Trigger] F72i% [External-Enable] Z#+5EL7-EE I

LET,

External-Trigger: 2.6 EAVZy V%L T bk E L7 Enable

EUAROXM T —2NERHERVET,

External-Enable: High L)L OE], 72N EHERVET, "
External Mask Low L~V ANRRIZ, EEZ~AZLET, &
Capture External | Capture ® Trigger % [External] |Zi%EL7-%5, Capture DBAAR
Trigger VITaANTILET,
Vth AJJ Threshold D% E% 0V, —0.25V, —0.5V 7 Hi#IFATRET T,
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5.16.3 AUX Output® % &
[FIHIE 570 S BIRO72A5 5 DWW TR ELE T,

5.16.3.1 1/N ClockD&&E
[1/N Clock] \ZRRETDE, FENT—AZMBILIc A my 225 ELET,

—AUX Qutput
[1]>> auxoutput |'1fN Clock |v|
[2]———) 1/ | 64. Clock

X5.16.3.1-1 AUX Output Clock 5% 718 B EIm

[1] AUX Output % [1/N Clock] (ZZELET,
[2] RO ElERELET,

ZIU e /N [

RESELE N) (X 4~512 OFHE 2 ATy 7 TRETEET,

5.16.3.2 Pattern Sync R E

[Pattern Sync] IZERET DL, AR/ Z— U HAHEFRHIL TODEAILTE 5%
AUX Output TR7ZITRAELET,

_—AUX Output
[1] ——RUX Output |JPatte rn Sync |v|
Position
| BlockNo. T
2 ——>! S
! Row No. | 1| i
e =

X5.16.3.2-1 AUX Output Pattern Sync %18 B B &

[1] AUX Output % [Pattern Sync] (Za&ELET,

2 RGBS A RDF AR AAEEL £, KBSy — ko CRE N
REARET,
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5.16 Miscl#5¢ (MU195040A4)

#5.16.3.2-1 EHMES/LRAEEMBEBDORE

SHER/ NR— BREARE
PRBS, IR = JEENI R U THEL, 7V ANLE TN — o D SR E R L TR E
Data, LE7, fREHAIL, LTI ES,
ZeroSubstitution

1~(Pattern Length*& 128 D fw/NAfEE — 135), 8 bits Step
K 34359738105 FCERIE AJ
2ch Combination I:
1~(Pattern Length*& 128 O f/NAfE# — 271), 16 bits Step
K 68719476209 £ CERIE Al

Mixed DT O IR RN U TRAEL, UV ALE T Block & Row DAL
%""C:}:El /:Ebjz‘j—o

%: ZZITUW) Pattern Length I3, [X5.13-1 Pattern~ |® Length 7% 511
PITFoEX, 512 PL RTINS L=l T,

2ch Combination ®EX1EM1X]5.13-1 Pattern¥~” |® Length 7% 1023
LUF% 1024 DL b, (8722 JOITBEBUE LTl CF,

5.16.3.3 Sync GainD&xF

#
RIS LT 2R {5 5% AUX Output 27X ALET, YE
[FHID ST T 5L, AUX Output 217X DD High LU0 ET,

5.16.3.4 Error Output® % &

MU195040A 73 Error L 722 &%~ 95 5% AUX Output 217 X2 H 7
LET, X EHH ITHVEEA,
Error 2M& & 5E, AUX Output 237D EHA High L-UIZ20E T,

5-147



BoE BREL

5.17 Auto Search #gE

Auto Search #EREIL, A )T — XKL CAL v al REELNARZ T IZE D
HLHRETT,

Auto Search REHEHZE/RTDIIE, BEA LIZHD [Auto Search] 4+
FLET,

Auto Search ##E(% Data, XData A JJ{5& % ® Threshold, Phase Delay % fx
AR ELET

Po-. stat | B Stop | Qf Sim

Search

[¥5.17-1 Auto Search

2
[Input] #7 %7 L —EL 7L TWD5EE, Auto Search #9447 TEEH
/1/0

5.17.1 Auto Search A HE&FIEH

i ([1], [2], [4], [5], [7]) 7% Auto Search EhERRE M, T ([3], [6]) 23
FExR R ATy MR EEI IS L O%E RO F R ERE > TV ET,

Auto Search

[4] (3]
Advanced E l l
[1] —plec [7%&“'&} |v‘ CTLE Auto Adjust W‘m € [8]
[2] _)Item [Threshold&?hase |V‘ m WI(_ [7]

8] —

Glots-2 ED FF || - S e —

®5.17.1-1 Auto Search 54 7O4 Ry R

MU195040A TiE Advanced I3 A TEEEA,
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5.17 Auto Search#5E

Auto Search

Advanced OFF [4] [5]
¢ Lowc)
[M]—geee [reewn ] N SR DT
________________ 1
________________ |
[2] tem Threshold&Phase v OFF : ——— P
_________________
I=======-=-=-=-- . hreshola - thresnoid  Oelayimu oelayips) — dB) 1
T 1

Slot6-1 ED Upper |w :| rrrrr — — N 1
1

i |
Slot6-2 ED n Upper (vl — — | |
11 |

[3]

X5.17.1-2 Auto Search #47RA45KyI X (PAM E—F)

[1] [Mode] IHH D25 Auto Search DFEITHIEEZEIRLE,
*5.17.1-1 EITHEDET

Mode

REANE

Coarse (NRZ)

N=RU=TIZ LM AEITLUET, Fine (NRZ) KV AR CRME 1L
TLET,
Auto Adjust HEREZ SEATL TR TS/ 72356 LRI R ORE BRIV ET,

Fine (NRZ)

N=RY =T IZEDHRERB LY 7 =7 « T VTV A AL DR A T4 T
F7, Coarse (NRZ) L0LFHEETE T £ CIZRERIDD DI T,

Coarse (PAM4)

PAMA4 i D% L~ (Top, Middle, Bottom) DAL a/LK i Mz EL
9, Ao High, Low L-UbZ i Uil iEa L £,

Fine (PAM4)

Coarse (PAM4) FE{T%&, Y7 by =7 TN IVXLZLDMAREEEZITLET,
Coarse (PAM4) J0OH %58 T ECTITREE S0 ET,

Vtop_High

............ «—— Vth_Top

Vth_Middle

............ «— Vth Bottom

Vbottom_Low

[5.17.1-3 PAM4 XD Vth £ A—2
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BEE BRIET

(2]

[Item] HEHDOH2 5 Auto Search D FEI TR HAEINLE T,
*5.17.1-2 ETHRDET

Item BREAE

Threshold&Phase | Threshold & Phase ® Auto Search #2{TL £,

Threshold Threshold @ Auto Search Z3FITLF7,

Phase Phase ® Auto Search ZF#{TLE7,

(3]

Auto Search FEITHHRETHA L H T2 —ADRZ % [ON] IZLFET,
[Mode] T [PAM Coarsel, [PAM Fine] Z#IRL7ZEE1L, —F 5
PAM OV ~)v% [Topl, [Middlel, [Bottom] 7HE-RLET,

[4] [Input] #7C CTLE % [OFF] DAMIRREL TV AEXITEIETEET,
[ON] 1295%¢, CTLE OF A Y —FLE7,

[5] [Start] Z%vF 35L&, A% 28 [ON] [ZLTWAHAEYRD Auto Search
ZBIMELET, R¥ % 1 DL E [ON] 1I235&, Auto Search ZBAtAT5
ZENTEET, [Stop] ¥ T3 5&, Auto Search ZH KL £,

[6] Auto Search SEfTARERAFRLET,

#£5.17.1-3 #ERXKREB
Rz ES
Auto Search SARFEITOIHEHEZFRLET,
Failed Auto Search IZEML7-THE Z#F RLET,
XXXX mV Data/XData Threshold Auto Search FEITHEF% mV H

ALTHERLET,

XXXX mUI Phase Auto Search SE1T#5 %% mUI B CERRLET,

XXXX ps Phase Auto Search F{T7#5 R% ps AL TRRLET,

ps WAL mUL HAIADEE A Y 2 O THR L TR
RLET,

(7]

(8]

[Set All] ##vFT25L, T _RTOARYIOEZ L% [ON] 1ZLET,
[Reset Alll #%vF 5L, T_XTORaY DAL % [OFF] I2LET,

[Close] #%>F 3 5&, Auto Search ¥ ATl Ry 7 A%FLET,
Auto Search DFEITHIIRZ L HHEMETE TR A,
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5.18 Auto AdjustB#iE

5.18 Auto Adjust #£&E

Auto Adjust F4REIX, MU195040A IZA ST BIE 5 DAL X7 = —AEMDE ﬂ:
WZxL, B Wﬁ@ﬂ*ﬁ&XV//a/I/l\ IV A LR E Lt T DR 6E

7, Auto Adjust REHH AR RT DL, EVa—LTr7iarD [Auto
Adjust] 2%y FLET, ZORZEEIELT, Auto Adjust FEREZBHARIS IO
EIELET,

Do sStat W, Stop Qg S L e

s— oearch

X5.18-1 Auto Adjust
2
(Input] #7 %7V —E 7L TWAEETE, Auto Adjust ZEITTEEH
A/o

5.18.1 Auto Adjust A 113 ;"'E“IEE

& (1], [3], [4]D) 73 Auto Adjust EfERREMEL, T&E ([2]) 2EhERZA
5{7;~xaﬁﬁ’ﬁﬁfﬁkr‘;o TWET,

Auto Adjust X

[1]——> Item |Thresho|d&P‘hase |v| [oLo]

13— [TSetall ) m‘ﬁ Cancel e [4]

1
1
|
1
Slot6-1 ED OFF :
|
Slot6-2 ED OFF )

1

[5.18.1-1 Auto Adjust ¥/ 7BJHRYIR

[1] [Ttem] THDH 5 Auto Adjust DFEITHRERINLET,
#*5.18.1-1 EITHRRDIRTE

ltem BRERNE

Threshold&Phase ALy a)VREEENFAO B B L2 EZITLET,
FATH XX 5.14.1-1 Input¥ 7 J» Threshold &
Delay ##{FC&EH A,

Threshold XI// Ta/LREEO BB L IATLET,

1THIEI1X5.14.1-1 Input¥~ |® Threshold %

f/F“C‘%iJ&A/O

Phase AEFED B B A FATLET,
FATHIETX5.14.1-1  Input¥~” | ® Delay ##/ETX
FH A,
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[2] [Slot] VAN H5 Auto Adjust ZFEITT DAY MESORZ % [ON]
IZLFET, MU195040A-x20 TiX, Frr:VEFES5DORZ % [ON] (ZLFE
j—O

[8] [SetALL] #%vF 34 5&, +_XTCoRaybdRZ % [ON] IZLET,
[Reset ALL] #%vF T 5L, T _RTHOARYNDOREZ % [OFF] ICLET,

[4] [OK] #&yF 42L&, RZ % [ON] IZLTWHARYED Auto Adjust &
BaaL E3, A Any hoRZ % 1 SLLE [ON] (27 %L, Auto
Adjust #BAtACTXET, [Cancell 2% F T 5H& Auto Adjust XA 71
RNy 2%PACET,

[Result] #7 WD FEIZ Auto Adjust FEATIRIEDE=4NRRINET,

Auto Adjust {5 1EHX° Auto Adjust RIRAOEA X “- - - 7 ZFRRLET,

Threshold (% XXXX V Kz, Data Delay (% XXXX mUI L XXXX ps HAL
HFRTLET, ps HALIE mUI BALDE D 2 OfE THREL TRRLE
7

Data Threshold | 3.186|v Data Delay| -254| mui

XData Threshold | 3.202|v ( -20.430| ps

X5.18.1-2 Auto Adjust E{TIKEEE=FE®E (Result #TR)

it
Auto Adjust HEREZ I 2551E, 70ARALU R 50%DIE5E2 A TILT
KTEEN, VBARAUID 50% TV ME 52 A 1354, Auto Adjust HEAE
NIELSEMELZR2WEARHVET,
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519 HBEWIE

5.19 BFAIE

MU195040A %, 7y i RO ((fH~—T ) BLOALyaLR
BETEORE (ALyialR~v—I0) ZHIEAR HERICHEL Ty — 07
EONEEZ BB T AL T BB EEERHVET,

- Eye Margin Jll i€
- Bathtub &

- PAM BER #I7E

+ Eye Contour H|E

A BHEIZBIL TOREMOBE T IEITMX190000A &7 FAIHVT4TFZ
AV-R HHY 7 =7 BEEHIAE]E 2R TTEE 0,
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5.20 Noise FA HaE

Noise ZEIINT 2384 1%, MU195050A #/EHEH TR ELET,

5.20.1 MU195050AM &£ EIE

[8] Noise Generator

@ »
' Data Output 1

J—| Data Qutput 1
<« (5]

@ >l O |

Data Input 1
Data Input 1

[1 >

External Input
External Input

(2] >

| 4 mvVpp

2.000 GHz (\
4] , " T

Ll
| 0.200 mVrms

Data Input 2 i Data Qutput 2
Data Input 2 -~ Data OQuiput 2
LS
I__________________________________________________':
i —_—
| Presets |Manua| |v‘ :
1 L )
S—— i
: Amplitude Frequency Band :
1 —_— —_— P
' | 10 | mvpp | 100 | MHe |Low |v| '
' L J L J L J |
! |
I 1
1
! i
1
1
(8] . > .
! |
! 1
I 1
! 1
L o o o o o e mmmmmmmmmmmmmo

®5.20.1-1 MU195050A & {F & mE

5-1564



5.20 NoiseZELHEGE

%5.20.1-1 MU195050A {2 /FEHE— &

&S Z2E o HERE
[1] | Ext A& External Input DAY, 72 ELET,
[2] | CM Ax~ Common mode noise DA, A 7& [8] ITFEMREHH AR RSEET,
Presets Common mode noise @ Preset Hik&UARD GBI 57, £/

1T [Manual] Z8RL CHEEEZANLET,
Manual: Amplitude, Frequency O#fE A 13 A[HETT,

TBT3: Amplitude 100 mV
Frequency 400 MHz

PCIe 41 Amplitude 150 mV
Frequency 120 MHz

PCIe 5 Amplitude 150 mV
Frequency 120 MHz

Amplitude | Presets 7% [Manuall OLX|TERETEET,

TR 0~250 mV, 2 mV step

Frequency | Presets 7% [Manuall O:&ZERETEXET,

HEHF: 100~1000 MHz, 1 MHz step @Low Band I
1~6 GHz, 10 MHz step @High Band ¥

(3] | DM s Differential mode noise DA, A7& [8] \CREMZLEIE H & RSt £, ;’;

Presets Differential mode noise @ Preset AU ARD B8R T 50, F
7213 [Manual] &R L CHEEEZ A ILET,

Manual: Amplitude, Frequency O#fE A 13 A[HETT,
PCIe 3: Amplitude 16 mV

Frequency 2.1 GHz
PCle 4 Amplitude 16 mV

Frequency 2.1 GHz
PCle 5:  Amplitude 10 mV

Frequency 2.1 GHz
Amplitude | Presets 7% [Manuall OLX|ZERETEET,
FEHF: 0~200 mV, 1 mV step
Frequency | Presets 7% [Manuall OL&|ZERETEXET,
FXERIPH: 2~10 GHz, 10 MHz step

[4] | WNARZ* | White noise DA, A 7& [8] ICREAIRR EIE H A F RSEET,
Amplitude | FEEHPH: 0.2~25 mVrms, 0.2 mVrms step

[6] | CH % Noise | Datal, Data2 {ZHIIN$ % Noise OERAZHIHEIL £9-,

6] | ERATT | s L £
[7]1 | Noise i # A | Datal, Data2 (ZFIIN9 % Noise fEAI]%Z CM/DM 7> WN 22W) 3 U@L £9,
AvF

(8] | FEMIEETYT | [1]~[4] @RS DL THMBIED FTREL R £,

*: MU195050A-x01 AV
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B6E (E/HH

ZOETIE, MP1900A E2— L O FHHNC SOV TERBA L £9,

6.1 KIS —IINEDA—ILDAITE oo, 6-2
6.2 56 Gbit/'s DQPSKIEBDFEAE......coe e 6-4

H
(l




B6E #/HH]

6.1 Kb —NED21—ILDAIFE

MU195020A & MU195040A Zf#i LT, CFP2 JthT7o v — BV 2—/LDFE
LAV AT 2 —ANITNEFERBRD ITIEICHOWTGRIAL 9,

ARETIE, 2ELLTMP1900A I MU195020A, MU195040A 733555 S41C
WA CORBRGIZ TR L E T, 47 v a BEITROEBYTT,

MP1900A

MU181000B

MU195020A-x20

MU195040A-x20

AIE R
1. MP1900A EHHIEY)Z GND IZHEL £

2. MU181000B ® Clock Output &, MU195020A @ Ext. Clock In % [F]#i
=7 VTHEHRELET,

3. MU195020A @ Clock Out &, MU195040A @ Ext. Clock In % [al4i/r—

TNTHHRLE T,
(MP1900A )
MU181000B
Clock Output
©O00O0
MU195020A Clock Out Ext.Clock In
ata Output1 Data Output1 h fata Output2 Data Output2 h @ @
©O 0] L 0O
MU195020A Clock Out [ Ext.Clock In
fata Output1 Data Output1 h ata Output2 Data Output2 h @ @
Q0 0] O 0O
MU195040A |
ata Input1 Dafa Input1 fata Input2 Dafa Input2 1 EXLEOCSK In
I
MU195040A
ata Input1 Data Input1 ata Input2 Data Input2 h EXL%( n
"o 0] [0 70 ‘
K ~
CRP2EZa—IL CFP2ESa—/L
— =

X6.1-1 CFP2 21—/l MR

6-2



6.1 HPF2—INES 2 — /L DRE

4.  MU195020A ® Data Outputl~2, Data Outputl~2& CFP2EY =—
V@ Data Input Z[A#ilr—7 /L CHERmLET (8 20,

5.  MU195040A @ Data Input1~2, Data Inputl~2 & CFP2 £V =2—/L
@ Data Output Z Rl —7 /L CHeRELET (8 ).

RERAE
1. MP1900A OEFRa—REHLET,

2. MP1900A OEIRETAAZLET,

3. MU195020A OF —HZHHA BT 2 —AZWRIEMD AN EbEE
97, MU195020A @ [Output] #7005, &g, A7 v baiELET, &
DEXIZ Output (FHHNL [OFF] ICLTHBEET,

4. RE—VEFRELET, MU195020A, MU195040A @ [Pattern] #7 T
R NT— I £,

5.  MU195020A @ [Output]l #7 DOt —FCEIEE v — MR ELE
‘a‘o

6. MU195040A OFT —HANTJALHT 2 — 2%, YAIEHO BN GbEE
R
MU195040A @ [Input] %7 ® Input Condition THmscif2 IRl £
4, CFP2 £V a—/WIEI AL 47 = —ATHR T 5728, [Differential
100 Ohm] %#3®IRL, Tracking Z&RL £,

7. CFP2 V=2 —NVOEREEFICLET,
BIREA AT DR, MP1900A, CFP2 € 2— VDNEICA AL TLTE
él/ \O

H
(l

A EE

BRNTUDIRETEERETIEIRT D&, BATYIIEETEH
ITNDBHYET . T—TIIEHREZEF TS5 EI1ZIEL, MP1900A D
EBREAIICLTHLHEEEToTESLY,

8. MU195020A @ [Output] #7 ® Data/XData Output % [ON] (Z5%E
L, 200, Wi Lo Output % CLET,

9.  MU195040A DAL v a/LREHRELET,
EVa— N T 7 rariRE D [Auto Adjust] X FLET,

10. MU195040A @ [Result] #7 nHlllEZBI4EL, BER HIE O#E R 2 iR
Liﬁ‘o

11, IEFICHREDDNEEL TWAZE2 MR, MU195020A 7260 H fL
~ILERAHZET, CFP2 BV 2—LDF —Z A (TD+, TD-) 4|
ECEET,




B6E #/HH]

6.2 56 Gbit/'s DQPSK &5 D F4XE

MU195020A-x20 & DQPSK Zifias 2z HL 72, 56G 1 DQPSK {5 D34S
HEIZOWCHALET,

ABE T, 2ELLTMP1900A 12 MU195020A MEEFESINTCWARERTOR
Bl a i UET, A7 a iRk O LB T,

MU181000A

MU195020A-x20

AIE R
1. MP1900A EHIEY)Z GND (28 L £,

2. MU181000A ® Clock Output &, MU195020A @ Ext. Clock In % [Hl#i
=7 VTHEHRELET,

3.  MU195020A @ Data Output1~2, Data Outputl~2 & DQPSK Z i
ez [FlElr —7 VT LET (4 280,

4 A
MP1900A
MU181000A Clock Output
MU195020A-x20 Clock Out Ext.Clock In
ata Output1 Data Output1 ata Output2 Data Output2 O
o o] [0 © © ©

DQPSKZ &%
A

S —

X6.2-1 56 Gbit/s DQPSK {E & #4 M X




6.2 56 Gbit/s DQPSKIEH DFL

HERAE
1.  MP1900A D= —R L £,

2. MP1900A OEREZA ALET,

3. MU195020A OF —H I AL BT 2 —AZ MR EMD A EDbEE
97, MU195020A @ [Output] #7005, &g, A7y b ELET, &
DEEIZ OQutput 1 LHEHN LD [OFF] ICLTHEET,

4. MU195020A @ [Output] #7 DO v —hTEIMEE YL —1 % [28
Gbit/s] IZFXELET,
5. MU195020A @ [Pattern] #7 Tkl / 74— 28R L F£7,

6. :,"Em, ggt'ljil::;s @ [Combination Setting] 76, 2 E R —Tal%

[Combination], [2ch] IZFXELET,

Combination Setting x

~Inter module combination ~Inner module combination

Sync ON/CFF OFF " | Slot Slot3 : MU195020A " ‘

_Operation _Combination

") Independent

@ Combination

Channel Synchronization

Datal
2ch PPG
Data 2

7. MU195020A @ [Pre-Codel #7 D% % [ON], Type % [DQPSK]
unxibiﬁ‘ mj

8. MU195020A @ [Output] ¥~ ® Data Output Z [ON] (ZF%ELE T,
20, B -#o Output & TLET

DQPSK Zif%+1Z MU195020A D15 503N Z 54, 56 Gbit/s IZERSNIZIEE

SR NEIET,
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B7E JEe—pav N

SCPI D7 #—<yhBLOAT —XADFHIZOWTIE, TMX190000A 7
NIFVTFATFIAF-R HIY 7 =7 BRI E 2SBS0,

7

T A U7 —di\=




F7E Jr—pav




FEE MREHEE

ZOETIE, MP1900A £ a— L OMHERBRICOWTHIALE T,

8.1 HEREE R e 8-2
8.2  HEBEE BRI s 8-2
8.3 MEBEERERIEE ..o 8-3
8.3.1 ENERIREMEE oo 8-3
8.3.2 EREMAERER ..o, 8-5
8.3.3 ATILAIL oo, 8-8
8.3.4  IXB 2 e 8-9
8.35 I T—RRH oo, 8-10
83.6 JAXETHEEER ..o 8-11

pt
i
B




BEE (fHEAEBR

8- 1 'l_&l_ ﬁbn-t%ﬁ

MP1900A E¥ =2—/L D FEFMERENHIE AT E L TWDHIEafR T D720, M
BERRBR I TUVVET,

PERERRBR I, MP1900A ¥ =a—/L D% T AR FE, EHL% OEEMER IR
JOVEMREREE (6 00AZ8) [T TLIEEN,

8.2 [HREFER AR

PERERRBR 2 LD D RIIZ, MP1900A 5 ERRDT+—3I0 7T 7% 30 43Lh b
1ToTLIZE N, MERERBR I LB SR A IR DRI RLET,

#&8.2-1 MEERRICLDELGHS

IR 4 F4 BRINDMERE
ARV IR AR MP1900A + MU195040A-x01 | Eh{E % 2.4~32.1 GHz
T —HZ ANJJEE: 300 mVp-p LA E
VINAIN aa= V= Electrical interface:
# 70 GHz UL B
(ERER et MP1900A + MU195020A + | Ext Clock Z#1#i f4 5354
MU181000A/B, EVEJE 1.2~16.05 GHz
*721X MG3690 2 —X HL -~ 300~1000 mVp-p
B VSENI A YA B 2G5
Gl — 7" L J1439A #h: 40 GHz
(80 cm K =27 %)
[l o J0541E HEE: 6dB
N —RA—H ML2437A £7-1% ML2438A
N —t oY+ —T ) MA2444D

JE:
B E AL SR ERE AR, FRCH R T A A RISt 30 T
FEEAT, +IC L EL TODMRERER 1T > TR E N,

m{ﬁﬂﬂiﬁﬁf%ﬁﬁféﬂ 1%, EREOIFINCER T CTo%EN, AC EIR
BIEDEE N DIRNZE, B - IRE) - 1EZ0 B ER LT OV TH RN
I/\:&z))‘/z‘%‘(j—o

82



83 MEEABREH

8.3 [HREFERIAE

DI FORERIE B I HOWCEBLET,

(1) #hEe b —EpE
2 Wr

8.3.1 ENE/EKH SR

(1) KK
%#8.3.1-1 &
T ay R
MU195020A 2.4~21.0 Gbit/s
MU195020A-x01 2.4~32.1 Gbit/s
MU195040A 2.4~21.0 Gbit/s
MU195040A-x01 2.4~32.1 Gbit/s
(2 HHe
TANASU V01810004 12 56R: Syntresizer
© ® ® ©
PR 0.0 MU181000A
§ oS e ¥4
T 6dB ATT
5 7-7 A, AUX Ot AR owt _Cokow __Befoekh
1 %@I@
= IlKh. AUX Out Mﬂmuﬁdﬂ? BEC ok =
E For B |[Morssoaon

X8.3.1-1 EE IR 2 EE B A ER D HE5E X]

MU181000A Zf H 9 2¥A1%, MU181000A @ Clock Output (Z 6 dB [FlHH
R E R L T<IEE0,

M
i
=t
B




BEE (rEEAER

(3

FIH

1.

MP1900A (2 MU195020A #3451, r—7 N EBEFG LIRVIREETE
FEAACLET,

MU195020A @ Data {5 5 H J1#RiE4 500 mVp-p, 7Yk (Vth)
Z 0V, R ¥ —>2% PRBS31, v— 7% 1/2 ITRELET,

RESE T %, MP1900A OEFRAA7ICLET,
X8.3.1-1ICHE~ T, MIERRD I —T7 N LET,
MP1900A LHIERRDEIRAZA AT, Ur—30 7T 7 LET,

VA —I 7T v 7%, MP1900A {5 =51 12412 T, MU195020A
DI Tt IS ET,

MU195040A OA7HE, AL a/V N B G iElcHE L3,
MU195040A T=7—2 SN WZ EE2 R L ET,

EERA RS TASE, BERMEBRFEIIIAN T2 7 =3 AT T
W EEERLET,




838 MEEHBEL
8.3.2 R ELMELER
(1) B
#8.3.2-1 MU195020A 1%
R
IHH
MU195020A-x10/x20
EE 0.1~1.3 Vp-p
F7+%vhk (Vth R R
b4 ( ) 2.0 —%;EN—Z.O _ﬂéﬂlm \
T ARA b EIE 1.0 Vpp: 50%
Tr/Tf 14 ps (20~80%) *1.*2
Jitter 8 ps p-p*LFe*s
k1: MU195020A-x01 #EL DA, 21.0 Gbit/s (2T

*2:

*3:

MU195020A-x01 AYDHE, 32.1 Gbit/s (2T

(A=

Do RN, R vZ <200 fs (RMS) oA nAa—7aHiHL-

LEDIETT,
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B8E [MEERER

(2)  Heft
-
< ®® ®® ® ﬁ ]| Muts1000A
L 6 dB ATT
| ¥ ST T —
. * (O 0%0° f:@f )| ||| Mu195020A

Yoo GrnRa—7

O

O OO O O
O OO O O

Q

(. J\ J

Trigger Input

Input

X8.3.2-1 KA ER DR

MU181000A Zf# H 92354 1%, MU181000A @ Clock Output (2 6 dB [F]#H
O L T<IEE0,

(3 FE

1.

MP1900A (2 MU195020A #3551, 7 —7 VEEH L/RVIKEETE
FAEACLET,

MU195020A @ [Output] #725iER32% Data H ) ORENE, 4~
Byl ZOARANERELET,

MU195020A @ [Pattern] %7 CiRBi/ 2 — &R ELET,

R RTA—=HE, TANNF— N LHBNGFN e 3o T, RS
A — 1213 PRBS31, ~— 7% 1/2 & INL £,
FiaRa—FIZ AT HNITEZERELET, MU195020A O
[Miscl] #7 @ AUX Output 25 [1/N Clock] #ZRL, FHIT2H
VAV T vaAa— I hb TR R ELET,

86



83 MEEABREH

S

10.

11.

RIEFET %, MP1900A OEFRAA7IZLET,

[X18.3.2-1IZHE~C, WIERRD I — 7 N aHEE L £,

MP1900A CHIESRDOBIREZA LT, v4—3 7Ty LET,

I A7 T v 7%, MP1900A Ofg 5 H /124U T, E5%H )
éht‘]:\iﬂqo

oIV T A aRAa = TH AR EEZBAIL, T X CORKEADIC
DOWTHME A2 L QWA LR TR LET,

MU195020A @ XData Output &V 7 V74 mAa—70 Input
ZlEh s — 7 LT L £, FIA 9 ORE ARV IRLET,

HATF ¥ 2R EEHDHSA1X, TX3TO Data Output, XData
Output {ZDWTFNE 9 O EZ DKL F7,

87
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BEE (fHEAEBR

8.3.3 AALANI

(1 Hirs
#8.3.3-1 R
rIoay B
MU195040A-x10/x20 AT E 0.05~1.0 Vp-p
ALy a)VREE -3.5~+3.3V
(2) e
PR OB 7 151TK8.8.1- 14 5B L TLES WY,
(3) FliE

1. 8.3.1HHDFEIA (3) D 1~5 LEIKEICHERR A BERIL, RELET,

2. MU195020A, 5L MU195040A %#38.3.3-20 L BVICEREL £
7T
MU195020A D H 1% 4>, MU195040A @ [Start] Z#>FLE9,
MR U TARZEEL, =7 — B AEL RN e R L ET,

%8332 AALALRABBENZE (MU195040A)

MU195020A MU195040A
No. iz 1RIE [Vp-pl @?h’)a[ﬁ @iz Al 9[?,’]"':%’5
1 GND 1.0 -2.5 GND -2.500
2 0.05* -2.25 -2.250
3 1.0 +2.8 +2.800
4 0.05* +3.05 +3.050
5 NECL 0.8 -1.3 Variable: — 2.0 V -1.300
6 LVPECL 0.8 +2.0 Variable: + 1.3V +2.000
7 PCML 0.5 +3.05 Variable: + 3.3 V +3.050

% JRIE 0.05 Vp-p OfF751%, MU195020A D% E% 0.5 Vp-p (2L, FE#EH
EPER (20 dB, J& A 41KC-20) ZffEHL TS0,

Gt
KIS EE T 2551F, LT LU TOIEFET MU195020A
BIO MU195040A 2R TEL TSN, RTENE, &omsetto
HEWIZE-S T, MEHIBEEZ 52258 0H0ET,

(1) MU195020A O 1524712 UET,
(2) MU195040A Of&imgtt% GND ICRELET,
(3) MU195020A D#&bsefb AT L £ 9,

(4) MU195040A D#&dct% MU195020A EIRIU SR 12q7%
ELET,




83 MEEABREH

8.3.4

INA—

-

0

2

(3

3. Data Input @ —7 V%4 L, XData Input D7 — 7 V7E1TZ 8L
F 9, MU195040A @ Input @ M @ T Input Condition %
[Single-Ended], [XDatal IZ5%EL T, FIE 2.L [ MU195020A
& MU195040A DL~V EHEL, TT7—NRELRNIEAERLE
R

Birk

+ PRBS "4 —r

+ Zero Substitution /3 F—

ke

PR OB T 15131X8.3.1- 122 B T L TLIZSY,
FIE

1. 83.1HDFIH (8) D 1~5 LEKEICHESRZHERIL, SR ELET,

2. MU195020A Dt J1%742, MU195040A O [Start] #%>FLET,
PENSC T ZTEL, =7 —=NRAELRWI LGB L £,

3. MU195040A & MU195020A O 72>\, PRBS ¥ —F#%
2n-1,n =17,9, 10, 11, 15, 20, 28, 31 L&z, =7 —0NFELRN
LaMEE L £, MU195040A iE [Pattern] Z7 I TRTELET,

4. PRBS " —r % 231-1 IZ@#JEL, Logic # POS & NEG (228X Tk
ELEY. FIH 3. LFARICT T = I EL RN L RBLET,

5. MU195040A & MU195020A D W5 @ Bk X% — % Zero
Substitution |22 L %9, Length % 2~1, n = 7, 9, 10, 11, 15,
20, 2385020, n=17, 9, 10, 11, 15, 20, 23LEx, =T7—0F4EL
RN EEMERLET,

M
i
=t
B




BEE (fHEAEBR

8.3.5 IS5—R’H

0

(2

3

ik

VRS 0.0000 X 10-16~1.0000
AR (EEL 0~1x 1016

TT— T = H—r3L (EFD): 0.0000~100.0000%
TT— A X =L (ED: 0~1x 1016

Ty R

MU195040A-x01 #L 1.2~10.5 GHz, #fE:  +(10 ppm + 1 kHz)

MU195040A-x01 A9 1.2~16.05 GHz, #Ef: +(10 ppm + 1 kHz)

1%

=k

SRR DR TR, [X8.8.1-12 8B L TLTEEWY,
FE

1.

2.

8.3.1THDOFNE (3) @ 1~5 LRI =L, RELET,

MU181000A D EH$% 10 GHz I3 EL, MU195020A D H 154
>, MU195040A @ [Start] &¥#>vFLET,
VBTG VAR Z IR L, =T — 0N RAELARWI SR LET,

MU195020A D=7 —4f AMREEZ A 1ZL, MU195040A @ [Result]
27O ER JIEREED, MU195020A @ [Error Addition] #7 Tk
ELTWAEICA > TWAZ LR LET,

MU195020A @ [Error Addition] #~ <TiZ, Variation % [Single]
IR ELET, F72, MU195040A @ [Measurement] %7 @ Gating
T, Cycle % [Single], #IEFFHA 10 IR ELET,

MU195040A @ [Start] #%>vF L, 10 B OHEETHIL TS
2, MU195020A @ [Error Addition] #7 @ [Single] % 1 [FI&vTF
LET,

10 BEORIERE TRICIROFE RER>TNDZEZMERLET,

#hE (ER): 5.0000E—12
F0fEH (EC): 1.0000E—00
TT— T = H—r L (%EFID): 99.9900%
TT— A B =L (ED: 1

8-10
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8.3.6 /A XFF{iEAER

(1) Bk
£8.3.6-1 MU195050A #R#&

ER R
Common mode 0~250 mVp-p™*!
noise (CMI)
Differential mode 0~200 mVp-p (Differential)
noise (DMI) *2
White noise™3 0.2~25 mVrms

*1: BT 0 mVpp MOAEE, 72720, IRIEHEEE I 10 mVp-p 22 HIRGE
*2: BEIL 0 mVpp MHARE, 72721, IRIEHEE X 4 mVp-p OIRFE
*3: MU195050A-x01 D&

(2) CMI/DMI FEAti o5kt

MU195050A
| oF Bnm0® Eo G D]
L) Opett

[E] B iR

INT—A—% (ML2438A)

000 @
ggg O Input

000 oooo()

INT—t 4 (MA2444D)

M
i
=t
B

X8.3.6-1 CMI/DMI 54 5& o & #t =

*1: J1632A F7-1L[RE
*2: J1T41A F213FA%EH (0.8m, K 237%)

811



BEE (fHEAEBR

(3

RIA B A XM D

MU195050A

[ 5o
¥

Bl 8% dmas " !

Yooy AvnRa—7

Oo0o0o

(.

O

> oooo0o o O

OO O O @

Ry —J L2

Input

(8.3.6-2 RTA+/AXHERDE#HRTR

*1: J1632A F7-1L[RE

*2: J1741A 21X FEES (0.8m, K237 %)

(4)

FIE
CMI/DMI #¥Affi FNIH

1.

MP1900A |2 MU195050A 2251, IET 5T ¥ RV OREIZEH
LWz 7 2 [A & 28 TR L £97, HIEICE R+ 2axs 2
137 — 7 VR LRV R EE T, MP1900A O ERAZ A IZLET,

MU195050A €2 2— /L7 FVr—i a0 Tikr4% CMI £7-1% DMI
O IIRE, JEE e ELET,

BREMNTE T L%, MP1900A OEFAZA7IZLET,

[8.3.6-1 CMI/DMIREBROHHLX | 1Z7E> T, MU195050A &3
T — A — A% [Rll A — 7 L CHERE L £,

MP1900A XU —A—HDEREANILT, UVA—30 T T 7 LE
TO

T —I T LT, MU195050A ORIE S Rax s 2D x4
LT, EREHAILET, BBRktgchvaxrsxo i hixd7icl
TREFET,

812
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7. NU—A=ZTHNIREO ST —2JEL, §XTORKIEBIZOW
THUE 2 2L TOD T LR L £,

8. 9 XT? Data Output, XData Output (ZDVVTFIE 7 DOHEZ#HD
RLFET,

RU AN AR FH FNE

1. MP1900A {2 MU195050A #2&1L, IIE T % Output 2172 LIS D
Output I R7 X X[AEHEuH CRIEL E3, BEILHERT2axr4
WZITr—7 VR L7V IREETT, MP1900A OEREZAITLET,

2. MU195050A 22— VT 7 Vr—alCRUAN A RO IRIEZ
FHELET,
3. RENETLE%, MP1900A OERAZA7IZLET,

4. X8.3.6-2 KRIANARXRABROBEG KIZHEST, MU195050A &4
TV vaARa— 7 R r—7 )V CEERLET,

5. MP1900A tH> Vo7 A ara—7OERE2 A AACLT, Utr—3I
T LET,

6. VA=V Ty Lictk, MU195050A ORTA /A X HEA4 1L
T, BEEHILET, MBHETRhVaxs 2o 34712l TE
TS

7. YTV TFvuRa—T% 50 GHz O, 7V —J IR ELT,
MU195050A O H S A BIHILET, T X CORKIE R 2OV TH
AL CWDZEZ MR L ET  RUANAZXDH )L~V TEAR
775 (lo=rms) CHIELET,

8. §XT? Data Output, XData Output (DT FNE 7 OHIE 2D
BLUET,

pt
i
B

813
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B9E (RF

ZOETIE, MP1900A E2 22— /LOARSFIZOWTE AL £,

91 HEDFAI oo 9-2
9.2 BB DR e 9-2
0.3 BIIE I e 9-3
9.4 ARIE oo 9-3
0.5 BB e 9-4

&
=F

9-1



FE9FE (RF

91 BEDOFAN

© MBS TR, MDA & S EE A TRE R TES W,
© AETOROBVMIAE LIS EE, MR TR H > TS,
© RVREDROFFE DD LT, HED THETHiD TIIZSN,

N 7
92 BRELDIE
MP1900A E2— )LIZfTELIIZIN, Ty, ZOMoLTh, Lol witzx
Ho THRAE L TLTEEY,

PN DAXTZNX, WA OF —7 0 B L ORI Smgs 2 B ) T<7Es
Uy,

FEiz, LT O CORE TS TTZS U,

-« EH BN S0
T AMNZNGET

- B4

- KEEBET A%
K, M, BREEAEI TR IR E O, FI T NSOMRIKBTE T D557
W, R A (HMEET A, kKR, HHE, 7ToE=7, “BILEH,
HALKFERE) BoDY%T
BT, ETEEE O BENLH LT
TS DA A NI ANNIE AT DT
EE 2000 m F 82 D507
L, RO EZ I RN e S IRE F I IE R S AT DR R

« IROIBFE L DOYFT

R —20°C LL'F, F7/=1% 60°C LA E
T 85%LL |k
HREEESEH

EHRETHEEE, ERRORERIOEESMEZmI-TIFNIC, L FOBRES
PHEOFFNTIRE T2 BB LET,

< IR 5~30°C O#ipH
< TBEE: 40~T75%D i

- 1 HORSE, BJEDOEL DNt A




9.3 BEH

9.3 HNXTTIEA

MP1900A ¥ 2— /L &k 2856, BIHRRFOM OB R E L COD5A1E
ZOMEEEH L THREL TIESW, SREL TWORWEEIEEL F O FIETHATL
LTLTEENY,

723, MP1900A &3 =— Va0 BT TIEER2 FASEE L, 578 % At
TN INTEF T T TIEEN Y,

<FlE>

1. WA TMP1900A Y 2— A HOLIINeHY, 1F20EERL T
éb\o

2. AVDPLIHME DR L TLTZS N,

3. HELFLOEETFROEFLL T VWEEZLNDIWOITITIR#ELITV,
MP1900A 22— VAR =F L s — Ay, SHIZPHBHRE Trdt
L&Y,

4.  ARELT- MP1900A £¥a—VEER—VEICAN, &Y BakisET—
T TEDTLTEEN, 5Tk BBl 0t TR E DO MBS U TR
EITARL TLIZ &,

5. BEERE9.2 (R FORE  OREESMA T BE FICB VL TES
v,

9.4 RKIE
FWMZEUIMERE T T I NIA VT4 T FHIAY-R VI —R &M 355512
X, EARBIORIERED B HDAT U ARRIE T A, &SRO
WRETHE AL TV e72<72, BRI SR B LOR IEZHELEL £,
FIAZ OHESER E B 12 A T,

FIAFE DY R — e B2 oW, AE IR ECIIEE, & FGIAET
WTRZ77A0) ICEEOTABLIZOWVWTOBMWAELEED | ~THKES
AN

ROFHITHEETLHE1T, BIEBIMMEHATFHRSE TWZ<Zendn

ha‘o

- BUER, 7 FLLEARBLIHIER T AFAR LRSS, EI3EERED
LS, MIERLOERROF SR T s 56

© HHOKGEARUICHEIE A E, (R EIBOEREP TN TV DS

- ERRARREASHTAL AR (L, mBRITRD LRI S DS A

&
°F




FE9FE (RF

05 HRE

BEFETAEAE, TMP1900A 37 F A ZF VT 4T F 549 -R Bdlidil £ izid
WOHFIE, K EOLH], BLOKH G OSEENHE> T T AL FEEL L
7iéb\o




B0 FSTN2—Ty

ZOFETIE, MP1900A £ =— /L OEMERHIERFE N FAELIIG S, #ENED
I 2720 DF =y 7 IFIEIC OV TR L E T,

101 EDa—)LATHBEDRIRE ..o 10-2
10.2 H A ERRER BB DRIRE ..o 10-3
10.3 IT5—L—MBITEREDRIRE ..o 10-4
10.4 RIEADFEL LAUMERE oo 10-5

N
7
7
%
v
e X
1
7
'
D
7
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B10EE PSIN—T

10.1 EVa—

)L AT HEBF D [ 28

%10.1-1 MP1900A E2 21— /L X OB N A EZ—E

3

Frvid HER

AL 75 %

EVa— VAL
fcil/\o

V2V, MERICEES
LTIV ET D,

[MP1900A > 7oA VT 4T FFA49-R Bt i bH
EJDI3.3 EVa2— VOHEF LT L IS T, FE
HEHEL WS,

WH Ty a— LN EEX
WTWETD,

A H—=F v bDT )Y R — A=Y
(https//www.anritsu.com) ¢ MP1900A Series
Signal Quality Analyzers-R OHEH~N—12 77+
ALT, YR—PARES a— /L&, KERDV TRNT =T /3 —
Var wER L TLIZENY,

KREY 22— L PNEEINTNDDIZEY 2— L3RRS
NIRWGE, MBEO FREMENHV ET DT, AE WG
BIECTITER, ETHELAETIEMN T 74 1) IZRE#EO
[REIZ OV TOBB WA DLEED | ~ZH#EIZE
AN

10-2



https://www.anritsu.com/

10.2 MK 7HB Sk DR

10.2 H 7K 2 8181 R 0D R 2R

JARN

#10.2-1 HAOKBESBEOBERNGE—E
BHE Frvo$ 5HEFR XA %
HABE N ELHE | [Output] #7 @ Data, F72iX | E 52 HHLIZWF ¥ 24D [Output] 47T, Data
HITE720, Clock 7% [ON] (272> TWEY | E7213% Clock % [ON] IZ*ELET,

[71 21G/32G SI PPG [scichl |Y c: OFF

_Output

Bitrate \ 28.000 000 | Gbit/s

[Dutput pata@|on  |w|  Clock ON |vﬂ
Level Guard OFF | Setup... vt AT Eartne m

Output 7% [OFF] O, VAR 7 2% 5y F LT
[ON] (2L TL7EEN,

Output 2% [ON]
ﬁ‘ﬁho

P r L N i
BUEL TS,

BiErmy ZITIELE S T
WETDN

Wig ey 7z HL TS 5E 1,
FALTLIZEN,

SEOHARL TODIG G, Bl 47 = — A& ik

L&D, /BT —AZONWTE8.1 23D

PR ES R TLIEEN,

RIEE v R — 1%

AT 7ay ZITIELSRES T
WETDN

YoV Fuara—ORN T HE7ey 7%,
MU195020A @ AUX Output 76 & IE 5%
EFHLTLEENY,

AUX Output 27 Z DO E LR E T DTV 7 F
SHRAA—TF DA R T 2 —ANIEL NI LA R T
TEEN,

BRA 5T 2 AT

ARTZER G EAFDIE L TTEE Y,

DDA TINER AN,

=T NReax s Hidm JEE A | 40 GHz L L ORI O —T N eax s s
PEOR W ZEHL TWET | 2L TTZE,

ARR
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B10EE PSIN—T

10.3 T5—L—hAIERDRIE

IZIELWTE 2,

#10.3-1 IZ—L—hRIEBORBENLE—E
3 Frvo 9 BE PP Yabr S
TT—NAD, WM E DBEGiA L 2T =R | T —HL—]k, Ly, 78 yh, KigsEn—5%L T

WDMERS L TLTEENY,

MU195020A & 720 & HH &%
(ED) O/ "2 — 1% 1ELL
RESNTOETD,

MU195020A DFAT 5/ 37— 3 I EMmniszA5
AJREZR NA— AR TESILTNDD, #RIEM DS R A
T o4 — 8 ED ORHARZ— O EIZ—EL T
WDIHER L TLTEENY,

B EYH MU195020A D/3% — L %75 41T H
T4 25972854, MU195020A & ED # B8 C
TT—R SO HERRL TLTE &,

=7 —fHINkREIL OFF IZ3% &
SHTWVETD,

[Error Addition] #7 T Error Addition Switch 2%
[OFF] 1272> TWAZEZ R L TS,

BRAVE T =— R —T LR
BATOERAD,

ARTZER G EAFDIE L TTEE Y,

=T Rea Rk AL E JE
HORWYEFEHL TWET
3

40 GHz UL EDOREEHIEN S D7 —T Noax s 4
ZE AL TTEE,

i~ —T ALy gL R
7 =TI HERS LT
iﬁ‘ﬁ)o

MU195020A EEHIERE, #2HIEHE ED O]
EF Ty MNRENE NI /2D IR L E T,

104




10.4 [AIEIDHEL L2V 8

10.4 RIEAAHEILLIZ U VS RE

£10.4-1 REANFEIZLGVOREERL A E—E

IHH Frvo3 58 *LA %
VNES S Ve r— 7 DG, IREE, F | LLFOBEE, e — 7 MR HL TIPS,
TFRSRETRLRTIN | o @45 C7en
< BN KEN
© =T NRax I AR DD
« aARTENBENTND
=7 T IE LfESFRICHERS | Bt e oar s 2Ok IT e L 2 L TL7ES WY,
NTOETD,

LT NRFER) (50/100 Q) A | IELSERELTEEN,
HOFRTEILE>TNET D,

AT~ E T, A RAT—T I E T LA L TLIEEY,
ANE YL —=bReruy ZJEE | E@ERE Y M — 7wy ZJERE UL TLIES Y,
BT IE TN, Y
JERE D 2 TBIAED 7 vy I A R T
iﬁ‘o

vy 7Y SR A B | o8y b — b IZRRE L TLTES 0,
REZE Y —hDELIZH D

Iy IaAFRIIEZ CTWVET 7\7'7?‘5 Data/Clock 1§ 507y 7) Yk E A
iR DL TLTEEN,
SIS KIRELIZHDOETCWETD, | BmRELEEZ ELGEEL TIESN,
JE:
ELSHRESIN TN ED RN L 72 538560
HVFET,

N
A
7
2
v
e X
1
>
d
<
74
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#10.4-1 RIS HEILLLZVBEERLAEZ—E ()
I5H FIvo95HET *K &
ALy AR 728 AN JJIFIZ Data & XData A | Z250H2Y 3 V A X 720 JDIZL TES LY,
Ly a)LREEDENEN 3V
AR CWERAD,
Auto Adjust=° Auto Search @ | ~ == 7 VE/ETHHEEL TLEEW,
FNERIPRZ 2 TUOVEREAD,
ArAH Auto Adjust=° Auto Search @ | ~==7 VEETHEEL TEEW,
BNERIPRZ 2 TUVEREAD,
INE— NE—=AT—HLTHETD, | MU195020A & MU195040A T/ 3F— % —HEHT
LTEEW,
[ H Auto Sync 1% [ON] (272> T | [ON] IZRREL TZEWY,
WET D, B ®3CF RENEDM T ET,
Sync Control D% EEEZ T | RA—LOFIEIZE T, TR rEN a5z L
BELTZDN, BHVET,
Az
I\H— 78 PRBS UANDOEAIZ5% B CTEET,
Z DAt Bit/Block Window (% [OFF] | [OFF] (28 EL TSV,
\Z72 > CUVVET DN,
MU195040A @ External [OFF] (TR ELTLIESNY,
Mask 1% [OFF] (Z7¢>T\E
bg‘z))o
Pattern Sequence % [Repeat] (ZEREL TESU Y,
[Repeat] IZEXEL TWET D,

FREOIHA TR TS RWEGAIE, Yz,

FRCH A 2 PR L TIES

VY, TRTHRIEDMER TERWG AL, AE (RS E TIER, BT

BHETIIRZ 7 A V) ([ZREHE D TARRLE,

TZEVY,

WZDOWTORBHWEDEE O | ~T K
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A2 +EOE#/F—>2 (Zero-Substitution Pattern).............. A-3




18 A HEUZ2 50 AN —2

A1l B F LNF—2
FHLLT o B DB — B A RA - UTRLET,
BT A bNZ— A, RAT-UTTRT N ROARSZEATRSN, 20 1 4
B 201 L7220 F9, 201 OJEAHEZL D PRBS /"7 —1% 1 AHIHIC N Bk
1O/ — 3 1 [EFZTFHBILET,

PRBS O/ ~%—>DH L~ LOGIC % POS (Fi@#h) [ ELSE,
“1775 low level, “0”7% High level (ZxtiesLET,

PRBS /¥ —>D~—73% 1/2 T, RA1- NIRRT T oy TRAELET,

KA1 BRESUF LNA—URERE
FE# ERSER NE—U KT OvIK

©
271 1+X6+X7
+X6+ E HA
29_1 1+X5+X9
67 [8[{of>
210_1 HXHxXe N M GUEL E E Hjjj
©

211 | 14+Xo+X11

2131 XXX | s Un o ") Hh

2D

N4
2151 14X14+X15 ” M
4D

2201 | XX o RUnLE —) H 7

92231 B S N | Nl »Hjjj
O

2311 1+X28+X31 3 27 '_)Hjjj

N eotvns
P : bR

D
D
D




A2 PoE# Nv—>2 (Zero-Substitution Pattern)

A2 FOE#/\2—> (Zero-Substitution Pattern)

7 bits
11 bits

13 bits

PRBS /% — Dl Pt v O BE BN SO/ F— i PR0” Tl X iz
HZLETREE Y NMEZT 0" 208 e 5501 L £,

72770, “OTICEEMAT-E Y RDEZOE Y MR0" D LXK, EOE Y M EEL T
“PIZLET,

B]: 27 JE D> PRBS /37— DL

BEO¥HESEIT 7-1 = 6 bits 2O TERBEHUT T ONM B OIEEVE T,

10000001000001100001010....— 2" FH#ID PRBS /\3—>

¥

1000000[010

10000000000011 D —

b_ N >
TOBBODEED bit KN“0"HDTRELT17ELET,

1000000000000010

HA2-1 EOE#/NN2—




18 A HEUZ2 50 AN —2




18R B AR EERA —&

B.1 #HARTFEIER —&

ZZTIE, MP1900A £ a— VIR 5 I o 3 1 B A " L E

R
723, [Menu] — [Initialize] 1R T DL25EH B AR EEICT 2L
WTEET,
#&B.1-1 MU195020A #HAERE —ER
X TEHERE KIEH HIEH INEB FIEAER E E
Output Bitrate Variable
Bitrate 10.000 000 Gbit/s
Data, XData Output ON
Clock Output ON
Data, Xdata
PR Level Guard OFF
Level Guard Amplitude EFR 1.000 Vp-p
Setup Offset limit ~4.000~3.300 V
Defined Variable
Interface Amplitude 1.000 Vp-p
Offset DUV % AC OFF
Offset 0.000 V
External ATT Factor | 0 dB
Half Period Jitter 0
Delay 0 mUI
Calibration -
Jitter Input OFF

B-1




fi#R B FIHRERA—&

#&B.1-1 MU195020A M#FRE—ER (<)
X TEHERE KIEH HIEH INEB FHAER E (B
Emphasis | Manual Setting | Emphasis Function OFF
Standard/Preset USER
De-Emphasis
PresetO
Amplitude 1.000 Vp-p
Cursor & JE 0dB
ISI IST Function OFF
Standard/Channel USER
Board Type Not Use
NF Insertion Loss 10.00 dB
1/2 NF Insertion Loss 5.00 dB
Channel Channel Emulator Function OFF
Emulator Response Inverse

B-2




B1 #IHRERA—%&

#B.1-1 MU195020A #HiskE—ER (=)

X TEHERE KIEH FIEH INEB FHAER E (B
Pattern PRBS Length 27151
Logic POS
Mark Ratio 1/2
ZeroSubstitution | Length 2715
Zero-Substitution Length 1 bit
Additional Bit 1
Data Logic POS
Current Outputting Pattern No.1
Length 2 bits
2ch Combination Ff: 4 bits
Maximum List Num 1
Mixed Data Logic POS
Row Length 2048 bits
2ch Combination f: 4096 bits
Data Length 1024 bits
2ch Combination Ff: 2048 bits
Number of Block 1
Number of Row 1
PRBS Pattern PRBS15
Mark Ratio 1/2
Scramble OFF
Scramble Setup All OFF
PRBS Sequence Consecutive
PAM4*1 Logic POS
Sequence PRBS31Q
Sequence *2 Logic POS
PRBS Inversion ON
Specification PClIel
Trigger Block No. 1

*1: 2ch LB R —TaF720% 646G x 2ch 2B 31— al R ERFO L Z%E 7]
fiE

*2: Independent &% & RFD A% E FIHE, MU195020A-x50 Tk & CEE T,




fi#R B FIHRERA—&

#£B.1-1 MU195020A #HAkE—ER ()
R EHERE RIEH FIEH INEH AR EE
Pattern Pattern Editor Zoom x 1
() Row Length 2048 bits
2ch Combination F§: 4096 bits
Data Length Data 2 bits
DFEIR 2ch Combination Kf: 4 bits
Mixed 1024 bits
2ch Combination Ff: 2048 bits
(Mixed-Data Kf)
Number of Block 1
Number of Row 1
Format Hex
Edit Mode Overwrite
Sequence Editor | Preset 2.5G P4
5.0G PO
8.0G P7
16.0G P7
32.0G P7
8b10b SKP OS | Symbol Length COM+3
Interval 1538
Symbol Length OFF
x2
128b130b SKP | Symbol Length 16
0S
Interval 20
Symbol Length OFF
x2
Scrambler 8b10b FFFF
Seed
128b130b LaneO: 1IDBFBC

Precoding for 32 FT/s

OFF




B1 #IHRERA—%&

#&B.1-1 MU195020A M#RE—ER (<)
X TEHERE KIEH HIEH INEB FHAER E (B
Pattern 8b10b Data Length 32 bits
(i) Pattern Editor
Notation Symbol(8b10b)
Edit Mode Overwrite
128b130b Data Length 128 bits
Pattern Editor
Notation Hex(Byte)
Edit Mode Overwrite
128b132b Data Length 128 bits
Pattern Editor
Notation Hex(Byte)
Edit Mode Overwrite
Error Error Addition OFF
Addition Source Internal
Variation Repeat
Route Select, 1
Error Rate 1E-3
Test Pattern 7> Mixed D55 Data: F=v772L
Row 1 PRBS: F=v2772L
Pre-Code™3 | Pre-Code

Pre-Code OFF
Type DQPSK
Initial Data 1

% 3: MU195020A-x20 TRETEET,




fi#R B FIHRERA—&

#&B.1-1 MU195020A #IH#iFZE—ER (fZ)
X TEHERE KIER hIEH INER MR ENE
Misc1 Pattern Sequence Repeat
Repeat [F Pulse Width 128 bits
Delay 128
Burst FF Source Internal
Data Sequence Restart
Enable Period 128 000 bits
2ch Combination f: #IHIE x 2
Burst Cycle 12 800 000 bits
2ch Combination Ff: #JHIE X 2
Delay 0 bits
Pulse Width 128 000 bits
2ch Combination If: #IHIE x 2
Aux Input Error Injection
Vth oV
Aux Output 1/N Clock
1/N Clock Ff | (438 tb) 1/64 clock
Pattern Sync | PRBS,
IF Zero-Substitution,
Data D&
Position 1 bits
Mixed Data D54
Block No. 1
Row No. 1
Burst Output | Delay 0
2 Pulse Width 128 000 bits
2ch Combination If: #IHIE x 2
Pattern change Trigger OFF
Misc2 Clock Setting

Clock Source

External

Bit Rate 12.500 000 Gbit/s
Offset 0 ppm

Output Clock Rate Half rate
Reference Clock Internal
Operation Bit Rate 2.4~32.1
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B1 #IHRERA—%&

#=B.1-2 MU195040A ¥HAsEE—ER

X TEHERE KIER hIEH /INEH PR ENE
Result X ETE B R E RN DEEIR Gating
RUS it R R R DR Error/Alarm
REfHZ R DIEIR Date&Time
Error/Alarm 7R~ Zoom OFF
Overall Ch. OFF
Error/Alarm | &R 44 —
Error/Alarm | E45 1k -
Measurement | I8 HOZH | JE & HEALOZER (Unit) Time
(Gating) P O B R 00 00:00:01
BIE D 7 vy 7G5 E >E+10
HE JE DT —HERE >E+10
HE E D7 a7 HER E >E+2
HE AL ST VLD (Cycle) Repeat
RERE RT — 2 F LB ORI (Current) ON
BEE T — 2B 5 kDR (Calculation) Progressive
BEA 7 — & 2R R ST JE B D3R 100 ms
P AT AL PR SEAT | 3[R AL B SEA T D3RR ON
DIER
(Auto Synd) | g syighie L 1 oD iR INT
SKP Ordered | 71 NEV T DR (Filtering) OFF
?; ETANIDE Hikk DI (Specification) PCle4
(SKP Ordered
Set)
R RORRE | [R5 0N i)
(Syne Control g - e A ==—1 S — L R ORE 64 bits
PRGM /3% — 2 DIEEANT E DR E 1 bit
R~ A7 /35— Dtk AllO
WESFMORE | Evb=T—, 77— AHELE 5 D3I Insertion/Omission
(C}ifgft/fsm EL EFI JIEICH05, 422 — LEO#RE | 100 ms
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fié#k B #IHIRERA—5&

#£B.1-2 MU195040A #HAiRE—ER (i)

X TEHERE KIEH HIEH INEB
Pattern™ ~ A7 DR Block Window ZEATM1E4R OFF
Block Window D% iE All O
Bit Window FE{TD 4R OFF
Bit Window &' MO E AllO
External Mask D3R OFF
HSSB Data Logic POS
Length 32
Specification PClIel
Scrambler Seed FFFF
EIEOSQ Insertion OFF
EIEOSQ Interval 32

% : PPG CFLBHITEMLET,
FEAMIE, T£B.1-1 MU195020A%HAGR E— B XK |1 2B R TIESV,
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B1 #IHRERA—%&

#£B.1-2 MU195040A #HAiRE—ER (=)

R EHA KIEH HhIER INEH PEAR EIE
Input Data Input Condition MDER Single-Ended
ZEEN R DN Independent
Data/XData DE4R Data
T —HATILEMEDE -0.500 V
XData A )L EVMEDORE -0.500 V
T —HZ ANTJLEVME D ZEE) R Data-XData
T —H AN LEVMED ZZBFEE 0.000 V
T8 N ISR AR 1B T D 2™ -
T = Z AR IS DR GND
T —H ANTIHEIH B E DR E 0.00V
CTLE OFF
Clock Selection External Clock
Recovered Clock HiEE Y L —hDER Variable
(MU195040A-x22)
Recovered Clock B F-—h D E 28.000 000 Gbit/s
(MU195040A-x22)
J— Tk 17 MHz
(MU195040A-x22)
=7 AR R O BRRE R 1667
(MU195040A-x22)
Clock /7 AHBZ.DIZER mUI
Clock f7HAIZE (mUI Hif7) DF%E 0 mUI
Clock (ZFHRIZE (ps HiiL) DEXIE 0.00 ps
Clock fZAHDELIE -
Clock MAHDYZ 71 o AGE 1R OFF
Clock fAHAIZE (V7 7L A mUI BA7) OF%E | 0 mUI
Clock fZFHRIZE (77l A ps HAL) OFE | 0.00 ps
Clock fZFHAIZ (Jitter Input) DFXE OFF
Measurement | Data Threshold OFF
Restart Clock Delay OFF




fi#R B FIHRERA—&

#£B.1-2 MU195040A #HAiRE—ER (=)

X TEHERE KIEH HIEH INEB FHAER E (B
Capture Condition Number of Block 128
Trigger Match Pattern
Position Top
Match Pattern Length 4 bits
Format Hex
Match Pattern 0
Mask Pattern 0
Capture Start Block No. 1
Acquisition Number of Block 1
Capture Block 1
Viewer Mode Notation Hex(Byte)
Format Pattern
Error Search Continuous Error =1 bit
Misc1 Pattern Sequence Repeat
Burst If Source External-Enable
Delay 0 bits
Auto/Manual Manual

Enable Period

128 000 bits™

Burst Cycle

12 800 000 bits™

Aux Input External Mask
Vth ov
Aux Output 1/N Clock
1/N Clock Ff (3 JE k) 1/64 clock
Pattern Sync FF PRBS,
Zero-Substitution,
Data D&
Position 1 bits
Mixed Data ®%&
Block No. 1
Row No. 1
% : 2ch Combination Ff: FJHiIfE x 2
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B1 #IHRERA—%&

#B.1-3 MU195050A #HAskE—ER

X TEHERE IHB FHAER E (B
Common Mode Noise Presets Manual
Output OFF
Amplitude 10 mVp-p
Frequency 100 MHz
Band Low
Differential Mode Noise Presets Manual
Output OFF
Amplitude 4 mVp-p
Frequency 2 GHz
White Noise Output OFF
Amplitude 0.2 mVrms
External Input Output OFF
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