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FI1E HE

1.1 ZmOBE

MU195020A, MU195040A, 3L MU195050A (UL F, MP1900A £V =—
JVERFOYET) 1, MP1900A 27 F W24 VT 4T FIA4%-R IS Al e/ 7T
TALEY 2—)LTF, MP1900A £ =— LITEEE R &P T PRBS /3
&Z—>, DATA /"% —', Zero-Substitution /3% —>, BIL X Mixed /¥ — D
KL — DT —EICKHELE T, MU195020A, MU195050A % fHA 5
o, ST NAT VT AT R R T— R AR, T4 T 7L L
=R /AR, RUAN AR %ML 2T — 2 LIRS L E T,

MP1900A E¥a— /MISEIFA 7 v a M NTRETHY, KT P2V
RS, TV VRERETY 2—/L, BIOT A ZOHFFER 50 5L5E I
WL CWET,

MP1900A 22— /L OEEIT iDL BV T4,

MU195020A D% E

PRBS /~"%—>, DATA /\4%—, Zero-Substitution /X% —>, Mixed /%
H—>, PAMA4 /32— D3 AN Al E

« MU195020A-x20 (ZEVEY 2—/LIND 2 F v /LR ComHEEhEH Al fE

(Channel Combination),

COBEREICEY, Multiplexer MUX) Zff iL7-2 & MME 525/ vl

+ MP1900A [ZHEBEENTWAEE D MU195020A Z# L TF /L TO

HHEBENENFTEE (Channel Combination)

ZOREBEIZEY, Multi Channel #4357 7V — a AZKHG L= R
TR E TR

10TAP Emphasis i H L 7=~ 7 F v A2 7 707 ¢ 3F Al A A 68
(MU195020A-x11/x21)

10TAP Emphasis %fifi L 7= 7] 2 IST #RE% 525 I HE
(MU195020A-x40/x41)

MU195040A D4 &
- PRBS /~"¥—, DATA /~"¥—, Zero-Substitution /3% — ", Mixed 7\

H—>, PAMA4 /3% —> ORI EDNATHE
KEBEDZ—WF Tl 57 )L3%—> (256 Mbits)

« MU195040A-x20 ®BINZXY 32 Gbitls T —X A J1%f K 2ch FbH, 64

Gbit/s VT V815 DOFHM A AT HE
RFET 25 mVp-p D ATIRIEZFFD, 15 Bl i

« MU195040A-x22 DEMNZED, 7ay VA \UEi3oay s 7 R —207

SSYZNFTRE

« MU195040A-x11/x21 ®EMIZ XY, CTLE (Continues Time Linear

Equalizer) %L T Loss 15§ = DO a2 AT HE

MU195050A D4FE

ANTF—HIZ, AT T—RIAR, T4T7 7L % VE—R A REEIMNLT
H AT RE

- MU195050A-x01 D3iEANIZEY 10 MHz 7°5 10 GHz Otz Ff o724V Ak

JA R N hE




1.2 BEOBE

1.2 DK
1.2.1 12EERER

MP1900A &Y = —/ /L ORERERERL A 1.2.1-1, £ 1.2.1-2, BLUF 1.2.1-3I1TR

LET, i
#£1.2.1-1 MU195020A 124 R =
I5H m&- -5 e #E wE
ENYN MU195020A | 21G/32G bit/s SI PPG 1
WAL | J1632A EEFSEr: 5 Clock Output,

Aux Output x 2,
Gating Output x 2

J1341A =" 2 Ext Clock Input,
AUX Input

J1359A Rl 7274 (K-P, K-J, SMA H.#Y) 1 Clock Output

J1717A [l 7%~ % (SMA-P, SAM-J) 6 Ext Clock Input,

Aux Output x 2,
Gating Output X 2,

AUX Input
MU195020A-x10 FE35HF
J1632A [ i e 2 Data Output X 2
J1359A [T 474 (K-P, K-J, SMA H_ff2) 2 Data Output X 2
MU195020A-x20 FEEHF
J1632A [ B it i 4 Data Output X 4
J1359A g7 % 7% (K-P, K-J, SMA H.#2) 4 Data Output x 4
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FI1E HE
#£1.2.1-2 MU195040A 1Z# 5k
IHH ma-i8s RE HeE S
ZIN MU195040A | 21G/32G bit/s SI ED 1
WA | J1632A EL SRS 2 Aux Output x 2,
J1341A A= 2 Ext Clock Input
J1717A Rl 72 ~% (SMA-P, SAM-J) 4 Ext Clock Input,
Aux Output X 2,
AUX Input
MU195040A-x10 FE%ERF
J1341A F—7 2 Data Input x 2,
AUX Input
J1359A [Rdh 7% 7% (K-P, K-J, SMA H.#) 2 Data Input x 2
(H fRf BRI AR BV BN IS
41KC-6 FEEEERE+ 6dB 2 Data Input x 2
(H R R AR A~ FF 1)
MU195040A-x20 FE3ERF
J1341A =7 4 Data Input x 4,
AUX Input
J1359A R 7% 7% (K-P, K-J, SMA H.#) 4 Data Input x 4
(R BRI AR SV IR IS4
41KC-6 FEEE ER A 6 dB 4 Data Input x 4

(IR AR AT A1)




1.2 BEOBE

%#1.2.1-3 MU195050A 1Z#HE K,

IHH a-is e nE e
ENEN MU195050A | Noise Generator 1
WS | J1632A EL SRS 4 Data Output x 4*1
J1359A [Rl#h7 2 ~7% (K-P, K-J, SMA F._{##) 4 Data Output X 4*2
J1717A [Fligh 7 4 "% (SMA-P, SAM-J) 2 External Input ™2
J1341A =7 6 Data Input x 4*1
External Input x 2*1
J1746A AF a—<wyF XTIV hr—7 | 130 | Data Inputl x 2%3
(K =7%#, Data Inputl)
J1747A AF 2=y F X7 EIWPyMr—7 0| 13 | Data Input2 x 2%4
(K =3:7%#, Data Input2)
J1792A AF a—<yF XTIV hr—7 1| 130 | Data Inputl x 2%5

(V-K =2x27%, Data Inputl)

*1:
*2:

*3:

k4.

*5:

HURTRF IR B (T HRO AT T B AL TOVE

MU195020A ORI X E Rk D LA HEREL £7,

MU195020A @ DataOutputl & MU195050A @ Data Inputl Z i T

Bt A0 0OBEIN Y Mr—T L

MU195020A @ DataOutput2 & MU195050A @ Data Input2 Z#E T

BT A0 OBy Mr—T L

MU196020A PAM4 PPG @ DataOutput & MU195050A @ Data
Inputl ZRE TRt T 57200 EIVV v N —T v
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FI1E HE

122 #ATL3>
MP1900A €V =2—/VDA 7 a3k 1.2.2-1, & 1.2.2-2, BLUFE 1.2.2-3iZ
RLUET, ZbIiT T _CHIFED T,

JE:
ENAENG Z A aelhNe
MU195020A-x x x
| BREZRTHE S TT,
MP1900A TSIV COHIETT,
BHEHE ST,
MP1900A TSI TURWME T,
0: HIfFRHZEROAS
12 %I4T var T, A var Omv s
T2, BHE~D5 BB HETT,
£1.2.2-1 MU195020A A7 3>
4 RES e
MU195020A-x01 32Gbit/s Extension
MU195020A-x10 1ch Data Output *1
MU195020A-x20 2¢ch Data Output *1
MU195020A-x11 1ch 10Tap Emphasis *2
MU195020A-x21 2ch 10Tap Emphasis *3
MU195020A-x30 1ch Data Delay *2
MU195020A-x31 2ch Data Delay *3
MU195020A-x40 1ch Variable ISI *2,%4
MU195020A-x41 2ch Variable ISI *3,%5

*1: EHH0 1 DEBIRLET,

*2: MU195020A-x10 234 E T,
*3: MU195020A-x20 2346 F T,
*4: MU195020A-x11 234 E T,
*5: MU195020A-x21 236 BT,
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1.2 BEOBE

#1.2.2-2 MU195040A 73>

iz % B e
MU195040A-x01 32Gbit/s Extension
MU195040A-x10 1ch ED 1
MU195040A-x20 2ch ED 1
MU195040A-x11 1ch CTLE 2
MU195040A-x21 2ch CTLE 3
MU195040A-x22 Clock Recovery

*1: Ebon 1 OBIRLE T,
% 2: MU195040A-x10 2S4LEETY,
% 3: MU195040A-x20 2SALEETT,

#1.2.2-3 MU195050A A7 3>

4 e "%

MU195050A-x01 White Noise
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FI1E HE

1.2.3 I-FAEB&M
MP1900A E¥=—/LOJE AR E# 1.2.3- 1 1RLET, ZhbHiE -~ ChIFEY
T
#£1.2.3-1 AL
ma-R2s B e
J1449A AV Ay (K axs4) [l — 7" L
(K=2x27%4) 0.8 m x 2
Al —~7"1 0.8 m x 2
[l —7/1 1.0 m X 1
J1625A [F#h7—>/v 1 m SMA =74
J1342A [F#hr—>" /1 0.8 m APC3.5 mm TR 7%
J1439A [F#hr—7 /1 (0.8 m, K=217%) K=axsz
J1632A (] i & it
J1359A [l 74 ~7% (K-P, K-J, SMA H.f2)
41KC-3 F % [ E 4y 3 dB
41KC-6 R [ E 4y 6 dB
41KC-10 Fi % [ E = 4y 10 dB
41KC-20 F % [ E =4y 20 dB
K240C FEH# T —F g NA K
J1624A [E#hr—7/v 0.3 m (SMA 22 %) SMA =7 %
J1550A AT 2 —~>F 7 —7/L (0.8 m, APC3.5 2x7%) | APC3.5 mm 217/, 2 K vh 14l
J1551A F#IAY = —~vFr—71 (0.8 m, K237%) Kaxr#, 2 KEvh 14l
W3915AW | MU195020/40/50A Hu¥ i i 3 ik, Fn3g
Z0306A YARART >~
MZ1834A | 4PAM =12 /3—%4
MZ1838A | 8PAM =12 /3—%
J1678A ESD FYuF s ar 74 74K K ax74
J1728A FE#ESERE7—7 /v (0.4 m, K2x7%)
J1741A F#ESERE7—7 /v (0.8 m, K=2x7%)
J1742A FHEESERES—7 /L (0.84 m, KX/ %)
J1735A =N T
J1758A ISI Board




1.2 BEOBE

£1.231 GRAEE #E)

%8s A wE
GO0375A 32Gbaud Power PAM4 Converter
G0376A 32Gbaud PAM4 Decoder with CTLE
GO0374A 64Gbaud PAM4 DAC
G0361A 64Gbaud 2-bit DAC with MUX
J1748A Power Splitter (1.5G-18GHz)
Z1964A MeIVeTF (GANT T L)
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FI1E HE

1.3 FR#E

1.3.1 MU195020AR#&

#®1.3.1-1 BEEVL—F

MU181500B & &4

F7®vh

eS| g
MU181000A/B ##&h+4> MU181000A/B 2[RI =y MIEEFEIN TWDEA TR E AT HE
R XE i P 2.400 000~21.000 000 Gbit/s, 0.000 002 Gbit/s step™!
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
7'k —1000~+1000 ppm, 1 ppm step™3

ll/éU181000A/B, MU181500B 23 [FIC2=yMIEEFIN TG AT E A
AE

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™3

1: A7 =y x01 BL
*2: A7 ar x01 HY
*3: B —RREIZLY, A7y hORERBANELDET, L TOE YR —
RERECIL, 2R EMPEA-1000~0 ppm (2720 FE T,
ZLL—hk: 12.500000 Gbit/s, 25.000000 Gbit/s
N—7L—k: 25.000000 Gbit/s
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13 HkE
£1.3.1-1 BEEYrL—F (HiF)
1R &
AT A=
Hhrsey s —reE7 0
L—REL LI E
B{EEYLL—ID AN BravY EvkL—hk&
T FEliR % 20 BIRB O E®R
2.4~16.0 Gbit/s 2.4~16.0 GHz 1/1 7y 7 CEfE
16.0~20.0 Gbit/s*1 | 8.0~10.0 GHz 1/2 7wy 7 CEE
20.0~21.0 Gbit/s* | 10.0~10.5 GHz 1/2 7wy 7 CTEE
16.0~20.0 Gbit/s*2 | 8.0~10.0 GHz 1/2 7wy 7 CEE
20.0~32.1 Gbit/s™2 | 10.0~16.05 GHz 1/2 7wy 7 CEE
25.0~32.1 Gbit/s™2 | 6.25~8.025 GHz 1/4 7wy 7 CEE
Hhray v —haen—7
L—REL LI E
EMEEYEL—LD ANTdo8v95 EvkL—k&
5% 7€ # B EliR%k 20 BIRBOE®R

4 S 7N = SR A7 A 1
MU181500B

Hij7ay 7L —hE7 0
L—hREELIZEX

HAhray L —he/N—"7
U—RREELI L

2.4~21.0 Gbit/s*1

1.2~10.05 GHz

1/2 vy 7 CTEifE

2.4~32.1 Gbit/s*2

1.2~16.05 GHz

1/2 vy 7 CEifE

25.0~32.1 Gbit/s*2 | 6.25~8.025 GHz 1/4 77 CEME
EEEYRL—LD AR Ho8v0 EvkL—ké&

% T #EE RiR% IRy EIRBOE &R
2.4~15.0 Gbit/s 2.4~15.0 GHz 1/1 7ay 7 CEfE
15.0~20.0 Gbit/s*! | 7.5~10.0 GHz 1/2 ey 7 CEE
20.0~21.0 Gbit/s*1 | 10.0~10.5 GHz 1/2 ey 7 CEE
15.0~20.0 Gbit/s™2 | 7.5~10.0 GHz 1/2 vy 7 CEE

20.0~30.0 Gbit/s*2

10.0~15.0 GHz

1/2 7vay 7 CEhE

25.0~32.1 Gbit/s*2 | 6.25~8.025 GHz 1/4 7 vy 7 CEhfE
FEEYFL—FD ARNTBo099 EvkL—ké&
Bk il B o0y BRI OB &R
2.4~21.0 Gbit/s*! 1.2~10.5 GHz 1/2 7vy 7 CEhfE
2.4~30.0 Gbit/s™2 1.2~15.0 GHz 1/2 7vy 7 CEhfE

25.0~32.1 Gbit/s*2

6.25~8.025 GHz

1/4 7v> 7 CEHE
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£1.3.1-2 VAR TEEHH
1EH R

Sd1 Clock Output Rate MU181000A/B + MU181500B )i
SJ2 %% Built-in SJ2 IZL72354, Amplitude i EHFHA 31220 E T,

Full Rate 7% & 30 < Bit rate < 32.1 Gbit/s, 15 < Bit rate < 17 Gbit/s
10000
E 1000
=
¢ 100
Lé‘ 10
<
P,
0.1
10 100 1k 10k 100k ™M 10M 100M 1000M

Modulation Frequency [Hz]

EHE RS (Hz) TvaiRIE (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
'; 1000
% 100
£
0.1
10 100 1k 10k 100k ™M 10M 100M 1000M
Modulation Frequency [Hz]
EHARKE (Hz) DvAikig (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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1.3 B

£1.3.1-2 DvARTEHRE (FHKE)

Modulation Frequency [Hz]

EHRKH (Hz) TvaikiE (Ulp-p)
10~100k 0~1000
100.1k~1M 0~100
1.001M~10M 0~8
10.01M~150M 0~0.5

I5H &
SJ1 Clock Output Rate | 8.5 < Bit rate < 15 Gbit/s
Full Rate 5% &R (fe)
10000
5 1000
% 100
]
= 1
0.1
10 100 1k 10k 100k ™ 10M 100M  1000M
Modulation Frequency [Hz]
ERERE (Hz) Dv5iRIE (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
E 1000
% 100
T
g
0.1
10 100 1k 10k 100k M 10M 100M  1000M
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F1E #HE
£ 1.3.1-2 DR EHE (fF)
I5H &
SJ1 Clock Output Rate | 2.4 < Bit rate < 4 Gbit/s
Full Rate s &M (FiX)
10000
-; 1000
% 100
g
= 1
0.1
10 100 1k 10k 100k ™ 10M 100M 1000M

Modulation Frequency [Hz]

AR (Hz)

TvsikiE (Ulp-p)

10~100k 0~500
100.1k~1M 0~50
1.001M~10M 0~8
10.01M~100M 0~0.5
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1.3 B

#* 1.3.1-2

DyARERE (i)

IHH

g

SJ1 Clock Output Rate
Half Rate #% EFf

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

10000

1000

=
o
o

=
o

Jitter Amplitude [Ulp-p]

-

o
[

10 100 1k 10k 100k ™ 10M 100M 1000M
Modulation Frequency [Hz]
ZERREIRE (Hz) DuaiRmE (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
’?: 1000
% 100
g
g
0.1
10 100 1k 10k 100k ™ 10M 100M 1000M

Modulation Frequency [Hz]

ERERE (Hz) 2yaikig (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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£1.3.1-2 DvARTEHRE (FHKE)

IHHE g

SJ1 Clock Output Rate | 2.4 < Bit rate < 8 Gbit/s
Half Rate i Ef (fi)

10000
= 1000
% 100
g 10
0.1
10 100 1k 10k 100k ™M 10M 100M 1000M
Modulation Frequency [Hz]
EEEIRE (Hz) DuaiRmE (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
= 1000
% 100
g‘ 10
g
- 1
0.1
10 100 1k 10k 100k M 10M 100M 1000M
Modulation Frequency [Hz]
ZHRREKE (Hz) TyRiRNE (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 B

£1.3.1-2 DvARTEHRE (FHKE)

IHH

g

Built-in SJ2 Clock Output
Rate

Built-in SJ2 Clock Output
Rate
Full Rate 3% EF

MU181000A/B + MU181500B H@EHF

30 < Bit rate < 32.1 Gbit/s

ZERERE (Hz)

TyaikiE (Ulp-p)

33k 0~1000
8™ 0~0.500
100M 0~0.500
210M 0~0.200

15 < Bit rate < 30 Gbit/s

LHABEH (Hz)

TysikiE (Ulp-p)

33k 0~1000
87M 0~0.500
100M 0~0.500
210M 0~0.200

4 < Bit rate < 15 Gbit/s

ZERERE (Hz)

DvaiRiE (Ulp-p)

33k 0~500
8™ 0~0.250
100M 0~0.250
210M 0~0.100

2.4 < Bit rate < 4 Gbit/s

AR (Hz)

TvsikiE (Ulp-p)

33k 0~500
87M 0~0.250
100M 0~0.250
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£1.3.1-2 DvARTEHRE (FHKE)

IHH

g

Built-in SJ2 Clock Output
Rate Half Rate #% EHF

30 < Bit rate < 32.1 Gbit/s

ZERERE (Hz)

DvAaiRiE (Ulp-p)

33k 0~1000
8™ 0~0.500
100M 0~0.500
210M 0~0.200

8 < Bit rate < 30 Gbit/s

LHBKH (Hz)

TvsikiE (Ulp-p)

33k 0~1000
87M 0~0.500
100M 0~0.500
210M 0~0.200

2.4 < Bit rate < 8 Gbit/s

ZERBERE (Hz)

TyaikiE (Ulp-p)

33k 0~1000
8™ 0~0.500
100M 0~0.500

Bit rate 2.4 Gbit/s

LHBKEH (Hz)

TvsikiE (Ulp-p)

33k

0~1000
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1.3 B

£1.3.1-2 DvARTEHRE (FHKE)

IHHE g

Sd2 Clock Output Rate

SJ2 Clock Output Rate | 15.000 001 < Bit rate < 32.1 Gbit/s
Full Rate % /ERF

100
0.1
10 100 1k 10k 100k ™ 10M 100M 1000M
Modulation Frequency [Hz]
EHRERE (Hz) 2yaikia (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
'SE 10
E-
g 1
0.1
10 100 1k 10k 100k ™ 10M 100M 1000M
Modulation Frequency [Hz]
EHARKE (Hz) DvAaikiE (Ulp-p)
10~1M 0~40
1.001M~10M 0~6
10.01M~250M 0~0.4
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#* 1.3.1-2

DyARERE (i)

IHH

g

Full Rate i% €W (Fix)

SJ2 Clock Output Rate

3.200 001 < Bit rate < 6.25 Gbit/s

Modulation Frequency [Hz]

R RS (Hz) TvaiRIE (Ulp-p)
10~1M 0~10
1.001M~10M 0~1.5
10.01M~150M 0~0.1

100
‘%: 10
0.1
10 100 1k 10k 100k M 10M 100M 1000M
Modulation Frequency [Hz]
ZEAEIRE (Hz) DvaikiE (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
E 10
2
£
'g 0.1
0.01
10 100 1k 10k 100k ™ 10M 100M 1000M
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1.3

Bt

#* 1.3.1-2

DyARERE (i)

IHH

g

SJ2 Clock Output Rate
Half Rate #% EFf

12.800001 < Bit rate < 32.1 Gbit/s

100
5 10
0.1
10 100 1k 10k 100k ™M 10M 100M 1000M
Modulation Frequency [Hz]
ERERE (Hz) TyaikiE (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
.g
g 1
0.1
10 100 1k 10k 100k ™M 10M 100M 1000M

Modulation Frequency [Hz]

LEREKE (Hz)

TvsikiE (Ulp-p)

10~1M 0~50
1.001M~10M 0~10
10.01M~150M 0~0.4
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Modulation Frequency [Hz]

KRR (Hz)

IvAakiE (Ulp-p)

10~1M 0~25
1.001M~10M 0~5
10.01M~100M 0~0.2

F1E HE
*1.3.1-2 DR TEHE (HiE)
IHH bty
SJ2 Clock Output Rate | 3.600001 < Bit rate < 6.25 Gbit/s
Half Rate 3% EFF (i)
100
‘5% 10
Z;‘
5 1
£
0.1
10 100 1k 10k 100k ™ 10M 100M 1000M
Modulation Frequency [Hz]
ZERAREEE (Hz) 2yBiRiE (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
100
5w
£
0.1
10 100 1k 10k 100k ™ 10M 100M 1000M
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1.3 B

£1.3.1-2 DvARTEHRE (FHKE)

IHH R
SJ2 Clock Output Rate | 2.4 < Bit rate < 3.125 Gbit/s
Half Rate B /E R (Hi)
100
5 10
.‘_%
ay 1
0.1
10 100 1k 10k 100k M 10M 100M 1000M
Modulation Frequency [Hz]
EEREIRE (Hz) DuaiEmE (Ulp-p)
10~1M 0~12.4
1.001M~10M 0~2.5
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&1.3.1-3 SEBYOVI AR

eS| g
A% 1T TR)
Je e 2 1.2~16.05 GHz
e 0.3~1.0 Vp-p (-6.5~+4.0 dBm)
Heut AC, 50 Q
axyy SMA =27 % (£)
£1.3.1-4 #HEIAK, #HEIHAH
eS| g

B A7 (Aux Input)
NVAL 4

55O

B/ NSV
A~ r

& i

SEVZ

1 7o R)

Error Injection, Burst

F—HL—hD 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 (AJJ#&E1E 0.5~1.0 Vp-p)

WD EER

GND, 50 Q

SMA =27 % (£)

371 (Aux Output)
%
/) ON/OFF
1§ B-ORH
INZ—[EIHA

PRBS, PRGM

Mixed Data

Burst Out2
IN—=ANIH T AL A
7L AINE

H -~

&bt

SEVZ

2 (B )
ON/OFF U2 BV
1/n Clock (n =4, 6, 8, 10...510, 512), Pattern Sync, Burst Out2

Position: 1~(Pattern Length's 128 D&/ NMAfGEL — 135), 8 step

Pattern Length'lZ Pattern Length 23 511 LA FDEX, 512 Ll EIZ/25d91C
BRRELUTE

Block No i%@&: 1~Mixed Data §7E® Block No), 1 step
Row No % E: 1~(Mixed Data $§7E® 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 =174 (£)

1-24




1.3 B

&13.1-5 S—hdth

I5H X
% 2 GEE )
77 ON/OFF ON/OFF Ul 2 A
(ERERQLE & Burst, Repeat
Burst IFf Burst Output

IN—=ANIH T AL A

AF—T IV

v~
Repeat Hf

ZAI TGS

HAIL TG 7 VARG

AT EEFT ALA
H L~

& B

ARz

0~(Burst Cycle — 128) bits, 8 bits step
128~ (Burst Cycle — 128) bits, 8 bits step
0/~1V (H: -0.25~0.05 V, L: -1.25~-0.8 V)*
Timing Signal Output

PatternLength
128

PRBS, Zero-Substitution, Data FF:
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 EiZ72589
(BB RE U T

Mixed I
128~(Row Length x Block #1 x Row #{ — 128), 8 bits step
72721, fc K 2415918976 bits, 8 bits step

BAIL TG T VAR E R UAE

0/~1V (H: -0.25~0.05V, L: -1.25~-0.8 V)*

GND, 50 Q

SMA =374 (f)

INT ( ) x 128 (Mixed L4t

*: L Output Enable, H: Output Disable
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#1.3.1-6 /N\3—2%4E

15H IR
PRBS
PRE—F o1 (=17, 9, 10, 11, 13, 15, 20, 23, 31)
~—7R 1/2 GRHELERIC LY 1/2INV 23 AT HE)

Zero-Substitution

ek 0 bit, 1 bit
RE—F 20 2l 21 (n =17, 9, 10, 11, 15, 20, 23)
BAAGAL R “O7 SRR Y ML OIRE > NE B
oy hORE 1~(Pattern Length — 1) bits
“O7 EHLOWE VA “0” DA, “17 ICEBRLET,
Data
T—HE 2~268435456 bits, 1 bit step

Mixed Pattern
= YRz
Mixed Block

Mixed Row Length
T4

Row #&

Block #%

PRBS B, ~—7%
PRBS Sequence

RARIT T

Data
TROWVTNIVNENEET
1~511 Block, 1 Block step

268435456

o

xT —H E) bits

IN 268435456 + 2™
ROWOE &

X ROW@IJ bits

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

1~16, 1 step

1~511, 1 step

PRBS &frlkk

Restart, Consecutive

% Block @ PRBS, Data = &IZi% € Al HE (Blockl ™ Data fElZ <)

PAM4*
PRB— AR

Square Wave, JP03A, JP03B, PRQS10, SSPR, QPRBS13, QPRBS13-CEI,
SSPRQ, Transmitter Linearity, PRBS13Q, PRBS31Q, User Define

User Define @&RUF
Raw Data PRBS, Data
PRBS Et¥k PRBS &frlkk
PRBS Inversion PRBS #® Logic &€
TR Data & [FIER
Gray Coding T Aa—RRED ON/OFF i% &
%1 2ch AUER—TarE0id 64G x 2ch AU ER— A BIERFO 3 E 1]

L
HE
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1.3 B

#1317 N3—2—UR

I5H X
Sequence Repeat, Burst
Repeat H5¢ Pattern
IN—Z K
FIFTIR Internal, External-Trigger (Aux Input), External-Enable (Aux Input)
TR A Restart, Consecutive, Continuous
IN—ANFA TV 25600~2147483648 bits, 1024 bits step
JEIHH Internal: 12800~2147483392 bits, 256 bits step
Ext Trigger: 12800~2147483648 bits, 256 bits step
£13.1-8 Jya—F
I5H X
ON/OFF 7Va—REERED ON/OFF & iEHD ™
2 = 2ch Combination: DQPSK
GIENE 0/1 2BHIER
% : Pattern Sequence 7° Repeat D Z A%
#1319 ITS>—{tmm
= R
= — I nEaH ALL, Specific Block (Mixed D3FH D A4 A HE
WERRNY AT
515 Repeat, Single
B *E—n (*=1~9, n=3~12), E[Ri% 5.0E-3
AT ¥R 1~32, E£FF ¥+ R/ AF v (Internal oD #)
HNERRU AT
A 7 1 External-Trigger (Rise edge trigger), External-Disable (L: Disable)
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#1.3.1-10 7—42HAH

HE g
H % A7 varx10: 2 (Data, XData)
A7vax20: 4 (Datal, XDatal, Data2, XData2)

T AYRNE

A A 0.1~1.3 Vp-p, 2 mV step

ffe g +50 mV+17%
F7vh

e -2.0- ?}D:;rpg~+3.3— ?}E;rbg Vth, 1mV step

e +65 mV + (47 & D 10%) (Vth) = (7 A RIEHEL / 2)*2
EFRF A BT 2 —A NECL, SCFL, NCML, PCML, LVPECL
IBRARA LR 50% Fixed
RYASH v/ NRVA SN W) 12 ps (20~80%) *2.*3.%4 <15 ps (20~80%) *2.*3
Half Period Jitter

B | —20~20, 1 step

fife S5 +0.02 UT*4*5

% 1: FHEDRWEY, PRBS231-1, v—27 R 1/2, 70 ARA b 50%IZ CTHRE

I A ER AL J1439A [Eldl - —7 L (0.8 m, Kax/%), BEIOY 7V 7%
aAa—7#E 70 GHz THEIBILZ L&l

%2: A7 varx11 FadAd 7 v ar x21 HVOYA T, Emphasis i% E RHEFRS

*%3: A7 var x01 BLOBEA, 21 Gbit/s 1T
A7 ar x01 HODOBE, 32.1 Gbit/s 12T
EME 1.0 Vpp

k4 RFEMHE

*5: BEMEN 0 DEX
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1.3 B

£1.3.1-10 T—4HH #=E)

1H5H

!

Jitter

Waveform Distortion
(0-peak)

Hi7) ON/OFF
Data/XData A% =—
T RV A 2 —*10

& s

ARTH

A7y hETE

Level Guard
External ATT Factor

Peak-to-Peak Jitter (p-p): 6 ps p-p GHIEH T+ 30)*3.%4.%6

Random Jitter (RMS):
Random Jitter (RMS):
Total Jitter (Total):
+25 mV +15%*3.%4

ON/OFF U0z AV
+1 ps*4*o

+0.25 Ul

AC, DC 810z, 50 Q

300 fs rms (1,0 #DIRL/SF—1)*3.%4.%6

115 fs rms (28 Gbit/s 1,0 #DIRL /& —1)*3.%4.%7

6 ps GRITEH 71 30)*8.%4,%6,%8

DC §: GND, -2V, +1.3V, +3.3 V, Open (LVDS)

K=xr% (£)
Vth

Amplitude, Voh, Vol MF% & A 6E

0~40 dB, 1 dB step

*6: R vZ <200 fs RMS) DAY mAa—7 %4 H

X7 BT o& <70 fs RMS) OA T uAxa—7%(H

* 8: PRBS215-1, BER 10-12 |2 CTHHRE

*%9: Fr—7 NLOBFEITESET

*10: A7 ar x20 HOOHEE

1-29




F1E #HE
%£13.1-11 108y FTo 770 R
HE A&
TUT VAR 10 (6 post-cursor, 3 pre-cursor)
H—> L% E I —-20~20 dB, 0.1 dB step™2

iy
T TPV AY— 7 EIE D

—~ /\‘/r

TE &
Wi A, Ao
Idle JREEN S OERL ]

Channel Emulator™6.*7

Response

S-Parameter file

Variable ISI*6

JEI B AE

Insertion Loss %€

Insertion Loss Accuracy
*8

+1 dB*3.%4
0.1~1.5 Vpp &> Z /L= R)

A, AT7YIEZHFY

=8ns*5

Normal: PPG 171 Data {5 512, FtAidd S/ T A—2FH Y DR kK%
B LR E I — N5

Inverse: PPG Hi77 Data 18 512, Bt il S /3T A—FFH Y DR 5

BE 2895 De-Emphasis Z5% €L, LTIz —MH
VA RA)

Normal, Inverse

S2P 77 AN (BEBRT “*.s2p”),

S4P 77 A (JESRT “*.s4p”)

RNV NI =TT F 749 MS4640B Series D17 7 A /WKt

PPG H /) Datafg =512, ISI AT v VOB KERE, FDxTIal—h
WEH 75

(H B AR R LR E R CHRAR L)

i FAER S J1758A ISI Board ED#L A& (J1758A ER), F7-i%
AR —REDM I AHHE (Not Specified 84R) Tt F Al HE

SHERTF v 1

Nyquist, 1/2 Nyquist Frequency (ZC Insertion Loss % #% i€ Al g
1.5~25 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 #0iRL /¥ —,

+1dB Nominal @1/2Nyquist Frequency 5 dB, 1, 1, 0, 0 #ViRL /&7 —,

Bit rate 16 Gbit/s, 25 Gbit/s (47> a2 01 S2%EK), Eye Amplitude 1.0 Vp-p,
BEARTNT AT

1: 7 vay x1l 37 oar x21 ZBEMLTWAEES

\Y/ V.,
7:) , Pre-cursor: 2010g10 (V_b

)

* 2: Post-cursor: 2010g1o(

ﬁ

*3: RFEE
*4: 8, 16, 25 Gbit/s PCle 3/4 &7V MZT
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1.3 B

% 5: Electrical Idle 2>bH 2N T — X RNFEAEZIN D KRFRE]
%6: A7 Tar x40 £AIA TV ar x41 ZBEIMLTOAEA

% 7: Channel Emulator HERE CIRIEZ TIF B2 L7 <MifE CEAR RIZ LKA
ENEY NPV A AP 1))

B
=

35 T T T T T T
30
25
20
15
10

5

Compensatable Insertion loss (dB)

0

0 0.2 04 06 0.8 1 1.2 1.4
Amplitude (V)

* 8: Insertion Loss %, 25 dB@Nyquist Frequency, 12.5 dB@1/2 Nyquist
Frequency (Zi% E L7 Z D Insertion Loss Accuracy BRI LT
DIV ET, (Nominal)

S —
\\\..:H\
&>
~ RN
[a1] \{‘-\_
© \\
% 10} "\
3 N
— 15} ..\\V;u.
S AN
50 N
[72) oS
C . ~
= .5 —— Setting \\:_:
------ Ideal
30
0 0.1 0.2 0.3 0.4 0.5

Normalized Frequency
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#1.3.1-12 HavoH A
15H s

Je e 2
Full Rate 2.4~21.0 GHz™2

2.4~32.1 GHz*3

F{EE Yy M —MIrmy 7 ) JERE S RIC T,

Half Rate 1.2~10.5 GHz*2

1.2~16.05 GHz*3

EFEE Yy h—MIray 7 7 JERE D 2 5T,

% 1

PRME 0.3~1.0 Vp-p

7 il ON, OFF v x £
Heut AC, 50 Q

axyH Kaxs% (f)

*1: W FHERSL J1439A [Alflr—7 L (0.8 m, K2 x7%) BLOY L7V
mAa—F 70 GHz TELRIL =& E D fE

*2: A x01 ML

*3: A7 ar x01 HY

%1.3.1-13 F—AF4LA*"

I5H X

NEH R E i —1000~+1000 mUI, 2 mUI step

e +50 mUIp-p*2.*3

mUI - ps 24 HY

Calibration Y

Calibration #E35E K~ WOIRREIZ e > T L X H R I 2RI
* 1/1 Clock D) 4475+250 kHz b7z &E
- HRERE PR RS 35 A LU 6

*1: A7 ar x30 Fo3A 7 var x31 ZBEILTOAEE
%20 FREEYvZ <200 fs RMS) DA mAa—7 %l
*3: fUFRAE
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1.3 B

#1.3.1-14 DAt h

IHHE s

A V] By b —h: 16 Gbit/s, 28.1 Gbit/s*, 32.1 Gbit/s*
INGF— PRBS231-1

MU181500B Zf# L C, #ElE 5300 ppm @ SSC &, 0.3 UL @ RJ Z[AIFRZ
FIANATRE,

MU195040A LD —T 3y 7828, 20~30°C DD 1 DDIEE THIE

RJ+BUJ > 0.5 Ulp-p, F/2id SJ1+Built-in SJ2+RJ+BUJ > Hik&E+0.3
Ulp-p ®&x, MU181500B D liE A3 Overload Frt7ab,

10000 BAEMETHEE
- RHIE
1 N
g 000 ~
o » —
T 100 N
£ ~
£
10
g N
g N
- 1
0.1
10 100 1k 10k 100k ™ 10M 100M 1000M

Modulation Frequency [Hz]

ERRES [He] EEE*FS?S_TEE SRAETE [Ulp-p]
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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Gating Output Repeat
(Data)

2L ANE
TALA

Repeat (Mixed)
73V AN

TALA

0 X n~268435328 X n, 8 X n bits step™>
0 X n~268435328 X n, 8 X n bits step™>

0 x n~(231 + 268435456 — 128) X n, 8 X n bits step™*>
0 x n~(231 + 268435456 — 128) X n, 8 X n bits step*5

F1E #HE
£1.3.1-15 TILFFrILEME
eS| g
aL B R—varF LR
2ch =B R —ar 42/64 Gbit/s 5 FIREL T, /¥ —2DE v 2 DOF ¥RV HIZH T
Ty LR
F RV 2
EVa—EarER—Tay | Aryh 1~4: 2 F VA, F /LR
64G X 2ch 2B R—ya
2 Fy v [AH)
7
(L FRRR E —64 000~+64 000 mUI*4
REFEER E 57 fif 2 mUT*4
INF—
Data
T—2E 2 X n~268435456 X n bits, n bits step™>
Mixed
FD RS 2048 x n~(268435456 +231) X n, 1024 X n bits step ™5
T—2E 1024 x n~268435456 X n bits, n bits step™5
IN— Ak
IN—ANF ATV 25600 X n~2147483648 x n bits, 1024 X n bits step™*?
JEIHH Internal: 12800 X n~2147483392 x n bits, 256 X n bits step*5
Ext Trigger: 12800 x n~2147483648 x n bits, 256 X n bits step*5
VN 0~(X—AMF A7/ —128) x n bits, 8 X n bits step™>
TALA 0~(X—AMFAZ7/L —128) x n bits, 8 X n bits step™>

%10 JBERDF ¥ FCA T Var x31 BLETT,

%2 HHOATY N ENTaLE R — g AR ETEEY A,

*3: FEVa—NAREIEOF T ar REILT, kit5lliedEra— B Anyk 105
L THEAIN TV E

k4 KT ¥RV TRRE ATRE, v B r—var dF v LRI CItiE

*5: ALVER—VarRESILTND T RTOF /L THE
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1.3 B

#*1.3.1-16 —figitaE

eS| g
s 21 mm (H), 234 mm (W), 175 mm (D) 727U, &M EET
B& 2.5kg LL'F
it LR A A 15~35°C
PRAFIR L —20~60°C
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#1.3.1-17 HL3EARE

IHH

gy

PClIe
PPN ST

VBT an

MEI TN =T

Loopback Through
TANRY =

SKP Ordered Set
Insertion

SKP Length/Insertion

Dynamic Link Training

Ling training repeat

MX183000A THilfls o2& T it PCle D7 A& HR—r%
PCI Express Base Specification Revesion4.0 Version0.5, 0.7, 1.0
B> R —F: PClIe Genl, Gen2, Gen3, Gen4

L— % x 1

T AN G Root Complex, End Point

F7al x10/x11 £7203 x20/x21

MX183000A-PLO11:
PCIe LTSSM 2%\, Loopback A7 —MIER I D72 IZHLH R
Training Sequence Z%/EL, DUT % Loopback IRHEIZ T BT EMNF]
(=8

MX183000A-PL021:
PCle LTSSM 2V, DUT &@ Negotiation 2474 —kL, DUT %
Loopback {KEEIZ T HZ L3 ATRE, LTSSM DIRREERS L Log &L THE
Ml g, (MX183000A-PL021 Cif, MU195020A, MU195040A 73
1 Bo g, )

FRYTN 2T O/ A T a1, MX183000A-PLO01 BT AZLT,
MU195020A, MU181500B, MU195040A Zfilf#IL, Jitter Tolerance Test
Z YR — Al HE,

Configuration, Recovery
Modified Compliance Pattern
Insert Delay Symbol:  Enable, Disable (Gen1, Gen2 ® & ZH7%h)
Insert SRIS: Enable, Disable (Gen3, Gen4 D LXA%))
Compliance Pattern
Insert Delay Symbol:  Enable, Disable (Gen1, Gen2 ® & ZH7%h)
User
PRSB, Data
Enable, Disable

Genl, Gen2 D%
Length: COM+1, COM+2, COM+3, COM+4, COM+5
Interval: 768~3076, 1 step
Gen3, Gend D&
Length: 8,12, 16, 20, 24
Interval: 187~750, 1 step
MX183000A-PLO21 i FIRERT
1~15 (MX183000A-PL021 {# FH )
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1.3 B

£ 1.3.1-17 #L5EMEEE (%)

I5H X
VAN Tx SKP Count,
Rx SKP Count (MX183000A-PL021 ff /)
Error Rate, Error Count (MX183000A-PL021 1 F )
=Z—fn Modified Compliance Pattern, Compliance Pattern (25 L TR E
N5k Repeat, Single
o *E-n (*=1~9, n=3~12), L[ 5.0E-3

PAM4 MZ1834A/B, GO375A Ll B2 LI2dY, FRla Y R—r1%
PAM4 {5 5 DFEE
- 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§ 5D¥%E (K7 var x11 £2134 7 v ar x21 EikRF)
-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 TiiliisitsZ& T RFL USB O7 ANE R —r9%

X KA USB3.0/3.1

WA g F 7 var x10/x11 F21E x20/x21

PN ANy Y MX183000A-PL022:

USB LTSSM 25wy, DUT &® Negotiation Z#% 74 —kL, DUT %
Loopback IKREIZTHZ LM AIHE, LTSSM OAKAEER X Log L L TfE
Hrafge, (MX183000A-PL022 Tik, MU195020A, MU195040A 73
A 1BULE, )

FRYTN 2T O/ A T a1, MX183000A-PLO01 # BT A2LT,
MU195020A, MU181500B, MU195040A Zfilf#IL, Jitter Tolerance Test
ZY R — Al BE,
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FI1E HE

1.3.2 MU195040AF#%&
#£1.3.2-1 gEEYEL—F

IEH ks

BIEE R —h 2.4~21.0 Gbit/s*1
2.4~32.1 Gbit/s*2

*1: A7 a0 x01 ETL

%9 A7 x01 HY

#13.2-2 LRTLYyOYY

IHH RE

AT LT External, Clock Recovery, Clock and Data Recovery 3&R ] HE*

ki AT ar x22 FEEERFISERINATRE, REEFRFT External @7, Datal
Input I[CANSNT=T —Hnbray VA,
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1.3 B

#1323 T—3AH

IEH

gLy

VAL

Amplifier

T —~vh
PR *5

L&\ Vil

2 (Data, XData) (Differential) *1

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

Single-Ended 50 Q, Differential 50 Q, Differential 100 QiR 7] HE
Single-ended 50 QiR Data, XData 1R Al HE

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

Alternate % EHF: Data-XData, XData-Data ZE4R A[RE*3
CTLE: A, AT REZ /Y *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~+3.3 V (1 mV step) (G 75% E 7] HE
(Data, XData Threshold ®7E45 O#axHEIE 3 V LA )

*1: A7 2= x10

*2: A7 Tar x20

*3: Data, XData Threshold D7/ OHaxHEX 1.5 V LATF
k4. A var x1l FlldA 7 v ar x21

*5: NRZ ASIRFOIRMEIT Auto Adjust HEEE DS ENMET 24IH T3, PAM4 A7)
FEOYRIEIZ PAM4 Auto Search HERENENET2HFH T, B IXT=F—
TV =72 B 5N ATIRIE T,
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£1.3.2-3 T—E2AHN (H=x)

I5H X
WRE NRZ*5.%6%,7
EvkL—Fk
21.0 Gbit/s 28.1 Gbit/s™*s
i 19 mVp-p™9, <27 mVpp |22 mVp-p*9, <31 mVpp
T A ES*10 13 mV™9 15 mV™*9
PAM4%*5.%7.*11
R—L—F
21.0 Gbaud 28.1 Gbaud™s
PRbE 120 mVp-p*9, 40 mV/Eye | 150 mVp-p*?, 50 mV/Eye
TAmS 24 mV ™9 26 mV ™9

*6: PRBS31, Single-Ended, ~—7% 1/2, CTLE OFF
*7: 20~30°C D5 1 DO ETHIE

*8: A7 Tarx01

*9: RFEMHE

*10: Eye Height DE T4,
RO RTHESR (A IRIEOBIHNIZITH K 70 GHz BL Lot 7Y
A vaARa—7%{H) T, MU195020A + ATT O HIE 5225 LT-&
T —7) =L/ Eye Height T,

MP1900A
Data Output
MU195020A
Data Input
MU195040A ATT
Eye Height Amplitude

*11: PRBS15, Single-Ended, ~—7 1/2 {834, CTLE OFF, MU195020A
+ G37HA %I
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1.3 B

£1.3.2-3 T—HAH (=)

I5H X
fif~— NRZ*6.%12
EvkL—k
21.0 25.0 28.1 32.1
Gbit/s Gbit/s™8 Gbit/s*8 Gbit/s*8
NFE~— | 33 ps™9 27 ps™*9 20 ps™*9 18 ps™9
PAM4 Middle*11.%13
R—L—F
21.0 25.0 28.1 32.1
Gbaud Gbaud™s Gbaud™s Gbaud™s
NFE~—2 | 13 ps™9 8 ps*9 5 ps™9 2 ps™?
7 AME 26.5 ps™9 20 ps™9 15 ps™9 13 ps™9
PAM4 Upper/Lower *11,%13
R—L—k
21.0 Gbaud 25.0 Gbaud™*® 28.1 Gbaud™s
iR~ —r | 8 ps™ 5 ps™9 3 ps™9
7 AN 26.5 ps™9 20 ps™? 15 ps™9
S GND, 50 Q,
Variable, 50 Q
ST EE AR Termination Variable i% & F: —2.5~+3.5V, 10 mV step
axyx K=x2% (f)
CTLE*4
Band OFTF, 8-10 Gbit/s, 16-20 Gbit/s, 25-28 Gbit/s, PCle3, PCle4, PCle5
CTLE 71>
X TE Hi 0~-12 dB, 0.1 dB step
fife +0.5 dB*?
PRE 0.05~0.4 Vp-p*14

*12: 0.5 Vp-p Input, External Clock fii FfFf

% 13: Emphasis ON (1Pre<3 dB/1Post<1 dB o #i FH /N ® i B fi),
IEEE802.3bs Ol J7 15 HEHL

% 14: CTLE 7% ON FRIZfafIL7Z2\ A 185 T,
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x13.2-4 yO0vOAh

IEE g
A% 17 nTR)
JE K 1.2~16.05 GHz
g 0.3~1.0 Vp-p (-6.5~+4.0 dBm)
Sy AC, 50 Q
axsH SMA x4 (£)
#1.3.2-5 #HEIAA, HBIH A
I5E g

B AT) (Aux Input)
NVAL o

155 OFELE
AV
AL~ yr

S

SEVZ

17T R)
External Mask, Burst, Capture External Trigger
T —HL—hD 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 (A4 0.5~1.0 Vp-p)
T RLNEIR
GND, 50 O
SMA x4 (£)

fiBhH 71 (Aux Output)
13K
155 OFEE

IXEZ— A
PRBS, PRGM

Mixed Data

HL~
S

SEVZ

2 GE#EIHIT)

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

Position: 1~(Pattern Length'® 128 D/ NAfEEL — 135), 8 step

Pattern Length'lZ Pattern Length 2% 511 LA FooEX, 512 LI EiZ7e5d5
(ZEEE R LT

Block No i#&: 1~Mixed Data f&7E® Block No), 1 step
Row No % E: 1~(Mixed Data $§7E® Row No), 1 step
0/-0.6 V (H: —0.25~0.05V, L: —0.80~-0.45 V)

GND, 50 O

SMA =174 (£)
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1.3 B

#1.3.2-6 /\3—iRH

s #itk
PRBS
RE—L R 2-1(n=17,9, 10, 11, 13, 15, 20, 23, 31)
~—UR 1/2 GREESCERIZED 1/2INV 237 HE

Zero-Substitution

ek 0 bit, 1 bit
NE— R 20T 21 (=7, 9, 10, 11, 15, 20, 23)
B AG HRR 07 HfEE Y MZEDOIRE Y MrbE
oty DR 1~(Pattern Length — 1) bits
“O” EHZORE VRN 07 DAL, 1 ICEBRLET,
Data
T—HE 2~268435456 bits, 1 bit step
Mixed Pattern
INE— PR Data
Mixed Block TREOWT DV NSWEET
1~511 Block, 1 Block step
INﬂéiﬁxgmx?—ﬁE]bﬁs
| 208455456 £ 27 row | b
Mixed Row Length 2048~268435456+251 bits, 1024 bits step (Data + PRBS Length)
F—HE 1024~268435456 bits, 1 bit step
Row %% 1~16, 1 step
Block % 1~511, 1 step
PRBS B, ~—7% PRBS &[rlkk

PRBS Sequence

TAIZT )
PAM4

IRE—FER|

User Define #&Uks
Raw Data
PRBS B#%
PRBS Inversion
Fs
Gray Coding

Restart, Consecutive

4% Block @ PRBS, Data Z &IZ3%E AIHE (Blockl @ Data fiElkAr<)

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

PRBS, Data

PRBS &[rlkk

PRBS #® Logic & 1&

Data L [FIER

7L Aa—REERED ON/OFF 3¢ &

k1 2ch VB R—Tal RERFD 3% € Al HE
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#1327 N3—2 —UR

I5H R
Sequence Repeat, Burst
Repeat H5¢ Pattern
IN— AR
NP 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
JE Internal: 12800~2147482624 bits, 256 bits step
Ext Trigger: 12800~2147483392 bits, 256 bits step
IN—=ZAF A7)V 25600~2147483648 bits, 1024 bits step
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1.3 B

#1.3.2-8 BIFE

I5H R
kg 3l =7—Ll—h: 0.0001E-18~1.0000E00
=7 —¥: 0~9999999, 1.0000E07~9.9999E17
TT— A H =N 0~9999999, 1.0000E07~9.9999E17
TF7—=7V—A 2=, (%): 0.0000~100.0000
JE e 2400.000~32100.000 MHz
] 5 7 e +1 ppm +1 kHz*
ey 7 0~9999999, 1.0000E07~9.9999E17
R RA 22— )L 0~9999999, 1.0000E07~9.9999E17
Ty JaRAA L —73)b 0~9999999, 1.0000E07~9.9999E17
7 —hHk Time, Clock Count, Error Count, Block Count
77— NBAL, R ] - 1#~99 H 23 KlH] 59 43 59 £
DL & > E+4~> E+16
7 —H: > E+4~> E+16
Ty R > E+2~> E+14
W% Single, Repeat, Untimed
BEHZR On, Off
Calculation: Progressive, Immediate
Interval: 100 ms, 200 ms, 500 ms
RG] On, Off
Sync. Threshold: INT, E-2~E-8
(7)) PRBS: BV =
Data: Frame On, Quick
Mixed-Data: Frame On
T —AE 4~64 bits, 4 bits step
AN &/ A0
T — L 1~(Pattern Length — Frame Length +1) bits, 1 bit step
TI— [T T— LR
T —HRH + Total, Insertion, Omission
Transition, Non Transition
EI/EFI A% —/3)v 1ms, 10 ms, 100 ms, 1 s
SKP OS Filtering LU OBUEIZHEILL 72 SKP OS % bR HHERE,
PCle:Genl, Gen2, Gen3, Gen4, Genb
ETNENORUEDE Y L — R TOLENERHE,

% Gating =3I MP1900A D27 10 MHz 23S IESHVIRREIC T
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#1.3.2-9 IS—fEM

I5EH A
T IIARY Data /3% —  Z B EIT R U TRIE R S DERS
Mixed Pattern K fE%)
B IE o7 e = (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
=4\ E e WD 32ch DHIBALED ch ZHIE RGN HERSS
S~ Ao H: JE
L: Mask
XY 7T v
PASTE " 1,2, 4, 8, 16, 32, 64, 128
e BMbtS (= s 0)
N Error Detect, Match Pattern, Manual Trigger, External Trigger (Rising Edge)
NI Top, Middle, Bottom
Ty FIRE— 4~64, 4 bits step
B #3hifllE T A= %1, N2Z T HifR*1, Eye Contour®!, PAM4 BER €
Auto Adjust®2.%3.%4 Auto Search™2, Auto Search PAM4 E—R*5

*1: VAT L7uv7% Clock and Data Recovery (Za% € L7z & & L3R AR 7]
*2: NRZ, PRBS /¥ —ipno~v—rFK 1/2

*3: Auto Adjust BERE THROND i AL, 7 AT (Voh + Vo) / 2 {4,
AAETT AN (P1 + P2) / 2 fHEDARAL N TT, Auto Adjust #EREIE, 4
DA — 7 IR IEEBRIL 7= %, Auto adjust operating point 2>H L
12425 mV AT > 7V RA L BRI TE CIE R IZEMEL 9,

-- Voh

25 mV Auto adjust operating point

--- Vol

*4: AJMEBD Eye WIENKFRTIL/2WE&IE, Auto Adjust FEEE Chcii A%
BonEti, AMESD Eye WIENIERFROLEIL, Auto Search Fine
DIEREHESEL £,

% 5: PAM4 B D& L~ ThHIE, PRBS /% —ivo~<—r 3K 1/2
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1.3

Bt

#%1.3.2-10 PAM4 BER Measurement

I5H

gLy

PAM4 BER Measurement

FRL/RF— R TE P 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 \ZEIOYITALA

gLy

fife FE
mUI - ps 244
Calibration

Calibration HELEF IR

—1000~+1000 mUI, 2 mUI step

+50 mUIp-p*1.*2

=)

=)

Calibration FEfif%, IRODIKREIZ 2> T L XM TR R
* 1/1Clock D JH¥e$4745+250 kHz 2L L= 56
- B E IR D £5°C b7 A

% 1: Y vZ <200 fs RMS) DAY mAa—7 %4 H
*2: fAFRME
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#£1.3.2-12 Hoyyi)h/N)

FE PR

o

KGR E Y hL—h

IHH g
ray ) — ARz Clock Recovery, Clock and Data Recovery Z&fUrR[HE*1
BIEE Y b —h NRZ PAM4

2.4~21.0 Gbit/s*2
2.4~32.1 Gbit/s*3

2.4~21.0 Gbaud *2
2.4~28.1 Gbaud*3
28.100 001~32.1 Gbaud *3.*4

I ar x22 FAEEE

2.400000~21.000000 Gbit/s, 0.000001 Gbit/s step™2
2.400000~32.100000 Gbit/s, 0.000001 Gbit/s step™3

R Bit rate [Gbit/s]

100G ULH 32.100000%3
PCI Express Gen5 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
Thunderbolt2 20.625000
PCI Express Gen4 16.000000
InfiniBand FDR 14.062500
16G FC 14.025000
10G FC Over FEC 11.316800
10GbE Over FEC 11.095700
0TU2 10.709225
G975 FEC 10.664228
10G FC 10.518750
10GbE 10.312500
Thunderbolt1 10.312500
InfiniBand QDR 10.000000
USB3.1 10.000000
0C-192/STM-64 9.953280
8G FC 8.500000
PCI Express Gen3 8.000000
HSBI 6.250000
SATA 6Gb/s 6.000000
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
0TU1 2.666060
InfiniBand SDR 2.500000
PCI Express Genl 2.500000

*1: A7 var x22 FEERFTERIATEE, Datal Input (A ST — 4057

w7 A,

A2 —=1%, NRZ, PRBS " —no~—2731/2,
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1.3 B

PAM4 5 EFfiZX PRBS15 Datal Middle TZ/uy 27U /3U%47\, Data2
\Z T Upper/Middle/Lower #l] & #4175, MU195020A + J1741A +
GO375A + J1728A X[, Target /L — 7 #:I34% Bit rate D K% &
B THUE,

K92 A a x22 HY

*3: A 7ar x01 FHY
*4: fFEME, BER 1.0E-7
+1.3.2-12 H0v9)h/\) (S

I5H pLicy

BEE Y h—MBIEHSRE HY,
Fl—EARNICHD PPG OFMEE Y L —MIBRELET,

0 HGEIMT /] *5 72 bit (Zero Substitution 215)
my 7 i *5 +200 ppm
Sl ML T Bt Bitrat Bitrat | ‘
7 ks % Hz, % MHz, Jitter Tolerance™¢, Variable 2>HEEHR A]
(=8

Variable IR BT FEL DR E D AJHE,

Bit rate [Gbit/s] SSESFE [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 3~17 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

%5 A7 gl x22 FALER;:
K= NL— T RIS E Y M — MO R KER EE THRIE,

% 6: Jitter Tolerance HIEHIC, W —7 HiZ IA<ERELET,
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#1.3.2-12 yOvo)hnNY (#E)

IEH

gLy

T AWl

Ve b Y MAT

v hl—h 28.05 Gbit/s, 32G FC Jitter Tolerance Mask YL

100

10

N

0.1

Jitter Amplitude [UI]
=

0.01

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

EHRKB (Hz) | Dv3mh<RY (Ulp-p)
10 50
10,000 50
100,000 10
108,805 7.5
3,709,271 0.22
250,000,000 0.22

v hl—h 25.78125 Gbit/s, 100GbE (25.78 x 4) Jitter Tolerance Mask
YEHL

100

2 5
()] \
]
=}
2
° 1 N
£ N
<
g 01
E
5
0.01

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

EERAREKRE (Hz) SwARM A< RS (Ulp-p)

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

% 7: MU195020A LD /v —7 3w 7, PRBS2/31-1, 7 — % A JJ#REIE 0.05
Vp-p [THRE

% 8: fAFEMHE, 20~30°C IZTHE
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1.3 B

#1.3.2-12 yOvo)hnNY (#E)

IEH A
A WA v hl—h 14.0625 Gbit/s, InfiniBand FDR Jitter Tolerance Mask #E#iL
VA= 8y Ry, 100
(fex) _
é. 10
E i
1 \
i
g 0.1
0.01

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

EERERE (Hz) SyAith< A% (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 #EHiL

100

2 10
[
K
£, N
E N
<
|
g o
0.01

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

LR (Hz) DvAit <X (Ulp-p)

561,000 2.25
5,635,929 0.22
150,000,000 0.22
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#1.3.2-12 yOvo)hnNY (#E)

IEH A
T AWl v hl—h 10.3125 Gbit/s, 10GbE Jitter Tolerance Mask L
VA= 8y Ry, 100
(fex) _
é. 10
3 N
: . \
f
g 0.1
0.01

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

LK (Hz) DvAit <X (Ulp-p)

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

#1.3.2-12 yOvo)hnNY (#E)

15H A&
A Pl MU181500B % L C, #ElE 5300 ppm ¢ SSC % [FIFRFIZFHIANATHE,
VA= et b RaY)) Ewhl—h 28.05 Gbit/s

100

5

o 10

E N

o N

£

= 0.01

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

ZHRERSE (Hz) At h< x4 (Ulp-p)

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

vy hl—h 25.78125 Gbit/s,

100
2 5
[
el
E N
= 1 N
Qo
£ \
=
N

g 0.1 N
E

0.01

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

ERERH (Hz) SyARMt =< Zx%S (Ulp-p)

40,000 5
4,000,000 0.05
250,000,000 0.05
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#1.3.2-12 yOvo)hnNY (#E)

IEH

gLy

T AWl

()

ray )T —5U713Y

E kb —h 14.0625 Gbit/s

100
% 10
]
2 \\
£
£ 1
5 N
g™ \
£

001

10 100 1k 10k

100k 1M 10M 100M 1000M

Modulation Frequency [Hz]

EEREIRE (Hz)

SyAith< x4 (Ulp-p)

40,000 5
4,000,000 0.05
150,000,000 0.05
vl —h 14.025 Gbit/s
100
5
P
o
2
5 1 b
£ \
<
g o1
0.01
10 100 1k 10k 100k 1M 10M 100M 1000M
Modulation Frequency [Hz]
EERERE (Hz) SyAiith< A% (Ulp-p)
561,000 1.5
8,413,317 0.1
150,000,000 0.1
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1.3 B

#1.3.2-12 yOvo)hnNY (#E)

=f= 1R
Dot £ hl—h 10.3125 Gbit/s
Dy T — Y H Y
(%) 100
5
';' 10
. S
E 5
g o1 \\
0.01

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

EHRERE (Hz) SyAith< x4 (Ulp-p)

40,000 5
4,000,000 0.05
250,000,000 0.05
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F1E HE
#£1.3.2-13 SvAfitH
EHE A&
A Pl B hl—h: 16 Gbit/s, 28.1 Gbit/s*, 32.1 Gbit/s*
SR o 7 F R IR IRE =1 PRBS231-1

MU181500B A L C, #EME 5300 ppm @ SSC &, 0.3 UL @ RJ Z[FHE

EICIE=S

MU195020A ED/V—7 oI 8E#E, 20~30°C DD 1 DDIRE THIE
RJ+BUJ > 0.5 Ulp-p, £721% SJ + RJ + BUJ > Hi#&fiE+0.3 Ulp-p DL X,
MU181500B D2 Overload Fre725,

10000 BRAEMAEEE
- (B
1 D
g 000 ~
o N —
T 100 N
£ ~
3
10
N N
g N
- 1
0.1
10 100 1k 10k 100k ™M 10M 100M

Modulation Frequency [Hz]

LI R [Hz) %*fgf’ggﬁﬁ $BAE1E [Ulp-p]
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

-
—

1000M

%k

F7 a0 %01 AV
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1.3

Bt

#1.3.2-14 TILFFrRIILEE

I5H

gLy

a e R—gr*

F ¥ RN

NG =

Data
F—H
Mixed
FIDEE
F—H
Block Window

IN— AR

IN—AN ATV
JE 3]

TALA

e

(7] )
TL—oF
TL— &

7 —Ri

2
Combination FFDFRE

LLF, n =2 (2ch Combination ) &4 2%

2 X n~268435456 % n bits, n bits step™2

2048 x n~(268435456+251) x 1 bits, 1024 X n bits step*2
1024 X n~268435456 X n bits, n bits step 2

Data /3% — U a5 IR CCTRIE XD BERS

Mixed Pattern FFi3 L)

Zero-Substitution 7% 201 K HEZ)

LLIF, n =2 (2ch Combination k) £9°%

RE—rF (bits) Step [bits]

2~2 097152 xn 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 32Xn
671088656~134217728 X n 64 X n

134217729~268435456 X n 128 X n

25600 X n~2147483648 x n bits, 1024 X n bits step*2

4 X n~64 % n bits, 4 X n bits step™2
1~(Pattern Length' — Frame Length + n) bits, n bits step

Total, Insertion, Omission

Internal: 12800 x n~2147482624 % n bits, 256 X n bits step™2
Ext Trigger: 12800 x n~2147483392 x n bits, 256 X n bits step *2
Internal: 0~2147483640 x n bits, 8 X n bits step™?2

Ext Trigger, 0~2147483520 X n bits, 8 X n bits step™2

Enable:

*1: BEOATY M EN T E R — L a  ZRETEEE A,
*2: AVER— VAV RIESN TS T N TOF v/ T
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#1.3.2-14 TILFF¥ILEE ()

I5H X
Eye Contour
RSSO Data 1~Data n*3
Eye Margin
RSSO Data 1~Data n*3
Bathtub
RSSO Data 1~Data n*3
Capture 2ch 2B R —T a3 AR ™2
*3: BT ¥ RV
#1.3.2-15 —fikEaE
IHH L
~Tik 21 mm (H), 234 mm (W), 175 mm (D) 7=72L, Z&EWE £
=% 2.5kg LL'F
82 P S0 15~35°C
PRAFIRIE —20~60°C
#1.3.2-16  ¥LsRHHE
I5H g
PClIe
KIS PCI Express Base Specification Revesion4.0 Version0.5, 0.7, 1.0
v h—h: PClIe Genl, Gen2, Gen3, Gen4
L= X1
TANKIGR: Root Complex, End Point
WA T ay A7 ar x10/x11/x22 F7213 x20/x21/x22
VBT Ny 2T MX183000A-PLO11:
PCle LTSSM 2V, Loopback A7 —MIEB S 572D Z L HE e
%‘Eraining Sequence %L, DUT % Loopback KREIZ T HZ L3 A]
MX183000A-PL021:
PCIe LTSSM 2%\, DUT &0 Negotiation 2% 74 —kL, DUT %
Loopback IKAEIZTHZ L ATHE, LTSSM DR HEERE L Log &L Cfif
Hr A e, (MX183000A-PLO21 Ti%, MU195020A, MU195040A 7%
H 1R E, )
ERY 7N =T OFF T a1, MX183000A-PLO0L BT 2L T,
MU195020A, MU181500B, MU195040A Zfil#IL, Jitter Tolerance Test
AR —ATRE,
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1.3

Bt

£ 1.3.2-16 #LsEMEAE (%)

I5H R
Loopback Through Configuration, Recovery
T ARG — Modified Compliance Pattern
Insert Delay Symbol:  Enable, Disable (Gen1, Gen2 ® & ZH7%h)
Insert SRIS: Enable, Disable (Gen3, Gen4 D LXA%))
Compliance Pattern
Insert Delay Symbol:  Enable, Disable (Gen1, Gen2 O & ZH7%h)
User
PRSB, Data
SKP Ordered Set Enable, Disable
Insertion
SKP Length/Insertion Genl, Gen2 D&x

Dynamic Link Training
I H

LTSSM =2
Log Item
Log Size
{85 11 450

Length: COM+1, COM+2, COM+3, COM+4, COM+5
Interval: 768~3076, 1 step
Gen3, Gend DX
Length: 8, 12, 16, 20, 24
Interval: 187~1750, 1 step

MX183000A-PL021 {5 Ff&f

Tx SKP Count,

Rx SKP Count (MX183000A-PLO021 {# JHf)

Error Rate, Error Count (MX183000A-PL021 1 F )

LTSSM State, Link Speed, Timel[ns]
16384 [A]
Memory full
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FI1E HE

1.3.3 MU195050A%7#&
£1.3.3-1 BEEYRL—F

EHH R
B{EE > L —h 2.4~32.1 Gbit/s

#1332 T—2AAN

I5H P
F¥ RIVEL 2
F v RSBV D AT 2 (Data, XData) (Differential)
PRbE 1.5 Vp-p max. (Single-ended)

3.0 Vp-p max. (Differential)

F7'vk -2.0~3.3V
ALE—H R 50 Q
aARgH K=xr% (f)

%1333 F—aHHR*

I5H P
F v L 2
T RV BHT-DDH T3 2 (Data, XData) (Differential)
ALK -3 dB +1/-2.5 dB*2
ALE—H R 50 Q
aARgH K=xr% (f)

k1: JARXBERENSHDENDE S
*2: 12.890625 GHz, [F5Xil CHLE
%1334 SEAH"

T AC K ESNTNET,

15[ H

T RV EL 1*2

A% 2 (Differential)

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

T, AT Data Input 1 Channel D& A, A7 Y2 wlHE
(DMI/CMI # LT White Noise &HEfth TR A FE)

4 i 50 Q, AC fit &

axyy SMA =274 (f.)

*1: GO373A USB3.1 Receiver Test Adapter ¥7213 MU195020A @ Gating
Output &5 LHk L THEH T2,

*2: Data Input 1 Channel O Z%}is
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1.3 B

#1335 EHE—F/ 47— (DMI)*'

I5H g

PRME 4~200 mVp-p (Differential)

IRIEDAT >~ 1 mV

fR e +20%+10 mV*2

JE B 2~10 GHz

AW IAT T 10 MHz

i 1B

Presets PClIe 3, PCIe 4, PCIe 5

v, A7 Data Input 1 Channel & Data Input 2 Channel Z[FIRFICH >, A7 8102
AIRE
(Data Input 1 Channel (% White Noise 3L External Input SBEfth iz
RATHE)
(Data Input 2 Channel iZ White Noise EHEML TR FJHE)
% 1: Data Input 2 Channel (2%} CE&EITILHE,
*2: JAE 2.1 GHz, 4.2 GHz, X0 10 GHz (23T, 20~30°C DdHD 1

OO THUIE
#1336 IEVE—RA24Tz—R (CMI)*'
IHH Hig

PR 10~250 mVp-p (Single-ended)

REDAT 2mV

R e +20%+25 mV*2

JE B Low Band: 100 MHz~1 GHz
High Band: 1~6 GHz

AT T Low Band: 1 MHz
High Band: 10 MHz

T 1B

Presets TBTS3, PCle 4, PCle 5

v, A7 Data Input 1 Channel & Data Input 2 Channel Z[FIRFICA >, A7 8102

AIHE

(Data Input 1 Channel (% White Noise 335U External Input &ML T8
R ATrE

(Data Input 2 Channel | White Noise &4l CTEeR AT HE)

*1: Data Input 2 Channel 2% L T2 &1L 3LiE,

%20 JE¥EE 120 MHz, 400 MHz, 1 GHz, 3506 GHz 1238 T 20~30°C
DHDH 1 ODOIRETHE
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#£1.3.3-7 HKILF/A4X*

I5H

gLy

77y hRA

Crest Factor

+5dB (10 MHz~10 GHz)
> 5 (p-p/rms)

iy 0.2~25 mV rms
RMGDAT 7 0.2 mV rms
RN e B2 £20%+2.5 mV rms*2
A, AT Data Input 1 Channel & Data Input 2 Channel #[FERZAY, A7 HDER
A AHE
(Channel 1 i DMI/CMI $XL O External Input &4l TR I fE)
(Channel 2 (% DMI/CMI &4kt ClEER AT HE)
*1: Data Input 2 Channel (Z%}L CEREIXILiHA,
*2: #ifik 50 GHz OV 7V 7 A vnra— B80T, EHE /A R & ELE
X, 20~30°C DH5 1 DO JETHIE
#1.3.3-8 —figtEae
IHE L
~Hik 21 mm (H), 234 mm (W), 175 mm (D) 7=72L, Z&EWE £
=% 1.2kg LLF
Aok P A 15~35°C
PRAFIRE —20~60°C
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B2E  [ESHFIDE

ZOFETIE, MP1900A E ¥ =—/L O HFTO HEfFIZ DWW TR L E97,

21 MP1900A ANDEETE oo 2-2
22 TFI)T—av DA E e 2-2
2.3 FRIEBHIEAIE e 2-3

i
i

RO T




F2E (EHEIDOHEE

2.1 MP1900A ~Di5E

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

O ~ = -~
22 TIVr—ia DigkERx
MP1900A (ZEEFE L= =2— L O#liIE, MX190000A 774 V747
FIA4H-R HIEY 7727 CLTF, MX190000A EFFONET) TITWVET,

MX190000A DIE BP9 vy M T DOFNE, 7V — gL OFAEITEIC
SWTIE, TMX190000A 7 F A7 H VT 4T F 749 -R Hl#HY7ho =7 Bk
FHEIEZBRL TIEEN,




2.8 BREIEAEE

2.3 WRIERHIE AL

MP1900A £ =—/L D A DEEREDOERZITLERBEEOFPAN TH AL T

TZEVY,

H#PASNCHEHILT S 6, SRR ThidHvET,

A EE

MP1900A EVa—ILIZEEBZANTHIGEEX, EEEBZD
BAGEBEENENSLENESIZLTEESWL, BN KIET S8
FnhHYES,

H A% 50 Q GND #&inTHEAL, BREMRLAARLY, BKIE
BEMAYTBIEITRLTLANTESLY,

HEIMRELTALDIRIZEEGRT HHIIC, #Eiichd
FEN DR (RREBRLEL) LOMET7T—RBE TR HEHL
TSy,

REhr—JIL DN EREH BT TUHELTHRET S
NHYETOT, NERERRIIEBLEZAWVTEREZNRE
LThBERLT S,

MP1900A ELa—/LZE#ExIZRAITRLTZEN RlF1=1=
([CHRRE, FF-(TERIBETARELIIGE, AVTHUREEEY
THEEMNHYFET D TIEEL TS,

MP1900AEL 2 —JLIZIFNATYyRICLHEEEAZ MR, &

ARABSNTNET , ChoDERIFFHERICFREITHLODT,

ARBZHEIT TS LG EF T LAENTZEY,

MP1900A EZa—ILIZHEEINTLNSNATYYR IC [ERE
HIELTHYFETOT, #RHZEEFENTZEN, BTz
[CHEE, BEUHREETARELIG S, AT T UREENY
FTEHHEELIHYETDTEEL TS,

MP1900A EL1—/LEFHERMIENDLTE-0, FEHDO L
[CEBEIVNEHE, FEBIXIVRAMRINSYTEEFL TS
W URRRMSYT O R3HEIIFEEZVRETIE MP1900A @
T =R vy HEEL TS,

i
i

RO T



F2E (EHEIDOHEE

A EE

MP1900A DERILE) & TH, T 12— I/ILHAHRFOY—IC
KUY, BHEEDHIO DUT £HEBI 3TN AHYET ., BT L
TOIEICBELT, BEDEFEITOTZSLY,

MP1900A £V a1—/)L%, thDHERFO DUT &LiEHLI-IKET,
MP1900A D ERF#E). & T LIEL TSN,

<BREBHFDFIE>
1. MP1900A EVa1—/L&, #3545 DUT EDEHEMN
HNTWSILERHERT D
2. MP1900A DEREEET S
3. MP1900A £ a—/L&, D280 DUT 2E#Hi95

<ERETHOFIE>
1. MP1900A £ a—/L&, fhD#EERAS DUT EDiERHEA
HANTWSIEERHERTD
2.  MP1900A DEREIXRTTS




2.8 BREIEAEE

A EE

MP1900A €2V 1—/ILOHAIARIZDNERIZ, NATRAT4—12E
ZEBLT, MP1900A EVA—/LOHNESLERBEEART
556, EREROHAZEHCEFDEEHICL->T, MP1900A
EV2—LOHAmFITESA MDY, NEERERBSETL
FOUEDHYET ULTOIELICBELT, FELTHZALY,

EREXZMAIKET, {FMAEDER, YN LEITHEL
TS,

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

<SZEF|g>
B TE 2 {51 1 -
1. MP1900A EXa—/ILBLUTRTOPREEHRT S
2. ERBBENHANZEONIZTS
3.  MP1900AEDa1—/ILDHAZEONIZL, BIEZKRTTS

I TE ZE {2

1. MP1900A €2a—ILDH A% OFF 25

2. ERBREOEANFOFFIZTHS

3. MP1900A EVa—I/BKLUELEHMOEYSIL, Fi=lE
DUT DD EMRAEEITT S

TENDEREEZHCAREER (MP1900A E2 a—)LH A
TOA—TUFERIE a—k, BRAKIO—TEF->TLSEEIEE
DEMIREDZEEAE) TH, DUT 2 MP1900A £ 21— /)LEH
BIERWEOIZ, "MTRAT—OERGEFICIE, EIERKY
50 QFERTAHEEHRELET,

i
i

RO T



F2E (EHEIDOHEE

MP1900A
MU195020A
F1= [ R#Ys—J L me#sr—IL [ puT
MU195050A :D:D:A :D D:
INATRAT4—
— g

i JJON/OFF [ R T D #E#HiE A
TR

50 Q DUT, /\3—URERDREDT-HIC

——

EREEZMATIRE TOEFEOCRYSILIE

THiEy

[%2.3-1

INAT AT 4—D RS




BEE NNRNBL AR ZDH Y

ZOETIE, MP1900A E¥=2— LD/, BLOEY 2— LRIOH IO
TRBALET,

31 ISRILDERBA e 3-2
311 MUT95020A ...t 3-2
3.1.2 MUT95040A ... 3-3
3.1.3 MUT95050A ... oeeeeeeeeee et 3-4
32 B a— LRI e 3-5
321 IS—IEET BB A e 3-6
3.2.2 Noise #IMLTHDIS—BRIEEZTSEE.......... 3-7 3
323 UwREMMT DB e 3-8
3.2.4 PPG M Multi Channel BI#i%Z 3 %184 ............. 3-9

/‘i’
3
JV
B
=
[N
o~
3
74
o
D
ﬁé‘
BH
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B I3E NENBLO2ZXI5DHT

3.1 /\RJLDEREA

3.1.1 MU195020A

[2] [3] [4] [5]  [6]

B3.1.1-1 /3R ILSMEIE (MU195020A-x10)

0 (O SOP0°E0PEDR

0518pp A OMNnA os1pp A

[2] [3] [4] [5]1  [6]

F3.1.1-2 /3R ILAMEIE (MU195020A-x20)

#=3.1.1-1 EZEDLIEH LUHLEE

=3

tRE

Data Output,
Data Output

780 Data, Data [ 52 1 T25ax74TT,
F NIV ESESFRALE T = — ADH N T AN TEET,

[2] | Gating Out, Repeat Ff: ZAI TGS 720 E T,
Gating Out Burst I : Burst HOZAIL 7 EHHN1ER0ET,
[3] | AUX In MWBNE S AT a7 2T,
Error Injection, Burst #i®{R T E7,
[4] | AUX Out, HHBVE B axs2TY,
AUX Out X EIZED, 1/N Clock, Pattern Sync, Burst2 /5 54 H /1L ET,
2B 70T, LRV a2 30 SRS (J1632A) TH
S TLTES WY,
[5] | Clock Out ray7fg mE T a7 2T,

Ext Clock In

RO Clock (5552 A1 5742 T,
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(ATT) ZEfHiTE7,
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ENT L7200 F 9, F7-, External ATT Factor-Amplitude, 47t h#
IRTEUTIZER RSN TODELE, 7y 7 x—XiBia% OERE, 47ty Miz
FoRLTOET,
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[71 Defined Interface X EL £,
Level Guard €2, IR CTEXRWIEB BZHALGERHVET,

#£5.1.1-1 RIEHREE

HH &g | A7t vbk Vth
Variable - -
PCML 0.5V +3.05V
NCML 0.5V -0.25V
SCFL 09V -0.45V
NECL 0.8V -1.3V
LVPECL | 0.8V +2.0V

[8] Data, XData HBOREZRELE T,
Level Guard f%EX°, 472y M EMICLVR EFRANEDVET,
[9] Data, XData @A 7 o R ELET,

AEHIPHIL, —2.000 — *E;m~ +3.300 - K

V, 0.001 V 277 Tk

FCxET. £7-, [AC OFF] #%vFLC [AC ON] 1295%, AC f54C
HoncEET, 5
[10] & —#H {550 Half Period Jitter & Ea47 4, —o@eicky, 7 1F
AR —FBRIUT-5E, 115.1.1-200591C Cross Point Z- i 5 112
FHEET DL T, FIHME 0 TERY AT A /37— DI NELL 2D ET,

#*5.1.1-2 Half Period Jitter £% 7F 15

S

HENE BERATYS
—20~20 1

/
\

X5.1.1-2 Half Period Jitter %5
JE:
MU195020A 7 —4H 2B\ T, IRD XS 70 34— TiE 1 IRIE K
50%IK FLZY, 27 vy hEE (Vi) BDEETIHIENHNET,

5us LLE “O” (F72ix “17) MNEfELIZHEDHK 5 ps KD/ 42—
DX R, LT €07 F2iE €1 DI AICE - TAERKS
NAFREMERHVET, F1o, N—AMZ—L P2 THAERS
LAlREMERN B E T,

=N 12 YN —
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5.1.2 DelayM&E
MU195020A-x30 F7=iZ MU195020A-x31 FEEERF X, Clock HAIZ*kLT
Data ) O FRZ MR AIIC AR TEET,

X X_X

Data Out i

Clock Out

[5.1.2-1 Delay &5

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

_output
Bitrate |:m:| Gbitss
Cutput Data @ |ﬂ| clock |ﬂ\
Level Guard @ OFF Ext AT Factor®
Defined Interface @ |m| |—[|‘ dB
amplitude @ [ 1ooo| vep m\ vpp
offset @ m| u.uuu] v |:Vth \v| E 0.000:\ v
Half Period itter @ |7u|

[1] __we\ay IEI ‘.‘mUI" ﬂ“ ps‘ IJ.DDD]*
@ [ o«

(2]
[4]

Ll | 2
X5.1.2-2 Output 27 ® Delay % 7FE

[1] [Calibration] Z%>FLET,
ZORE By F T HIET, MAHFZERRED Calibration N ETINET,
BIREA A UTEX, BEBEEAR L, ST ARIRENRELLIZL
x7¢L, Calibration #E5E7 77— A AT L7212, [Calibration] %4>
FLTHEITLTLIESVY, Calibration (3, BLZ 1 LA TFTHR TLET,
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(2]

Delay (Zfi2t8% mUI ¥ALE721T ps HAL TRRELET,

<mUI Bf7HF >

—1000~1000 mUI £T% 2 mUIl A7y 7 Z LR ETEET,
2 ch Combination F72i% Channel Synchronization E4TE:HE, —64,000
~64,000 mUI £T% 2 mUI 2772 LICEETEET,

<ps HALRE>

2 mUI fHY T BRI T8I ps AL CTREN TXET, i EHIPHIZ-1000
~1000 mUI % ps HALIZHAEL7ETT,

2ch Combination %7213 Channel Synchronization F£1THR¢ %, —64,000
~64,000 mUI % ps HALICHE L7 EIZ220 £ 7,

%5.1.2-1 Delay 5% & &

% 7€ &0 B
EvkL—k E e 2ch Combination
s Channel Synchronization B
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
=]
s 1E
[8] ToHATIOREREEZLET, 5
OB RSN vy NS850, Delay @ Jitter Input Z [ON] ¥
IZLTLEE N,
[4] [Relative] i%, BIEDOREMAEZAIR AT 0 ELTEEICTLHAIC
HZoFLET,
Z:

BB N EboT5BE, SRTRESERNEbo-8EA1T,
Calibration #5377 — LN HITLET, ZOIREET Calibration %3
TTLaWE, BHE ONFHR ELVR ERENKEXLRDGENRHVET,

MU195020A DA E VL mUT AL ZNEREEHEL L TS, 27z
W, FREAEEETDHL, ps AL TERRSNTODEREDYE T,
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5.1.3

Combination B%, Channel Synchromzatlon B Delay 5% E
D MU195020A Z Ay MIEEFEL TS Y54, Combination X° Channel
Synchronization E1THEHZ, X 5.1.2-3D KT v /LD Delay ZFH %}

L

WCEZDZENTEET,

Channel 2 Data Outl/Z%tL T, Channel 1 Data Out

Channel 1 Data Out i >< ><

Channel 2 Data Out

e

DEEEEZADENTEFY,

A X

X5.1.2-3 Combination K@ Delay £%5E

““J’S«'aﬁﬂ‘c‘*ht{n?éi\jﬁ'éiﬁAd):&EE

U AERSNI=uy 7 AT H5E61E, MU181000A/B & MU181500B
EHEHLES, TV VOB, [8.2.2 UvF a2 5856 123 L
TR,

Delay @ Jitter Input % [ON] (ZLFE7,

Delay @ Calibration % E1TJ 55 G1%, AJHE DTy 2G04 BATHIC
Ex M8

Combination Setting %% &7 %% 1%, Combination ¥72!1% Channel
Synchronization (ZF%E T HRIZ, VoA ERZ AL TSN,
Combination F£72(% Channel Synchronization % €T, AJJJE N SE%
2556, BEEE 2 725HEZ Delay @ Jitter Input % [ON], Vo4&
Bk [ON] EVOFNETHEL TSN,

Delay ® @ M/ Calibration @ mu 0 ps

Jitter Input @ OFF Relative o mi

X5.1.3-1 Output 27 ® Delay % E

JE:

Delay @ Jitter Input 3 [OFF] %%, Vo BHEhi-ray 7% N
NF5E, NP REEITRDGERHVET,

DB EIRENT vy ANT1THE, Delay 727 A RATLIZD, (AR
REBENKELBRST0T A RHVET,
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514 EvrL—FDERTE
sy 7HERETR Y MU181000A/B 7212 MU181500B D4, & —4H1DE
M= EBRETEET, ZOLED 7y 7GR ORE H1EIX5.7.1 7y s
BE | BRI TLTIEEN,

[7] 21G/32G 51 PPG [eELeEN |V c: OFF
o

@ Output |B Emphasis

|:Variable |V| | 12.500 000] Gbitfs ‘_’—— (2]

X5.1.4-1 Output 27 EvbkL—FREE

(1]

(1] 7oy 7{ETEA MU181000A/B £721X MU181500B D34, Preset D#HL
KUAN (F 5.1.4-1) 7R FEZIL [Variable] JOEEOE YL —RZ
RETHIENTEET,

[2] Preset BIRIKFIIE YR —MRFRENFET, [Variable] BIRFFIZH HE Y
M —hDRENTEET,

#
i fE
MU181500B ®7 v 7 #4575 723 MU181000A/B D54 D Fx, B RL—h
AR ECTEET, MU181500B (24N my s 2 HLTI-551%, PPG @
By b — Mgk E TEEE A,

S
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%5.1.4-1 EwkL—F Preset {Ri& &

% 1: MU195020A -x01 FE4EEED 7
%2 HEIL TV 32G PPG @ Misc2

L

Preset $R1&{E Bit rate [Gbit/s]
PCle 1 2.500000
PCle 2 5.000000
USB3.0 5.000000
PCIe 3 8.000000
8G FC 8.500000
0C-192/STM-64 9.953280
InfiniBand QDR 10.000000
USB3.1 Gen2 10.000000
10GbE 10.312500
10G FC 10.518750
G975 FEC 10.664228%2
0TU2 10.709225*2
10GbE over FEC 11.095700
10GFC over FEC 11.316800
16G FC 14.025000
InfiniBand FDR 14.062500
PCle 4 16.000000
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

#5.1.4-2 [Variable] BEYykL—rEETE

% & Output Clock Rate, 33X UEIE
By —NMZEo T, B L —hORRE S ERENY 0.000002 Gbit/s F7oid
0.000004 Gbit/s 720 ET, ZO7=®, HEKEOE Y N —hH EHE IR E T
TRNZENHET,

B

Preset fR1& &

Bit rate [Gbit/s]

Variable

2.400000~21.000000 Gbit/s
(MU195020A-x01 FZ%ERF 32.100000 Gbit/s)

0.000002 Gbit/s step Ta% € Al HE*

HEIL TV 32G PPG @D Misc2 %€ Output Clock Rate, 3L UEIEE
=M & TRIE TERWE AT ERED 0.000004 Gbit/s £720E T,
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5.2 Emphasis/ISI DFE

5.2 Emphasis/ISI D% E
MU195020A-x11 F721F MU195020A-x21 FEEER X, HHT57 —XIC
Emphasis #1752 &2 T& £ 7, Emphasis O E % T 5121,
MU195020A #{EMiE® [Emphasis] #7 %4> F L, Preset OIS LR
ExLET, MX190000A /X— =32 2.0.0 LAKET MU195020A-x40 F721%
MU195020A-x41 FEEERH I 1T 57 —ZIZ ISI 2352 &M C&E T, ISI
D% ES Emphasis SRR [Emphasis] #7700 EXZLET,

@
[7] 21G/32G 51 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

Qutput

Emphasis Function @ |OFF v De-Emphasis v

Amplitude 1.000 | Vpp

Output Monitor
Pre de®
Simulated Pulse [Vpp]

Cursor3 0.000
Cursorz2 0.000
Cursorl 0.000

Post

Cursorl 0.000

7
i

Cursor2 0.000 il s P [ vavb ve va ve vrvg vn vi v
cursor3 | g.oo0
Cursord 0.000
cursors | g.000

Cursorf 0.000

K5.2-1 Emphasis 27 (MX190000A /A—32> 2.0.0 LLRT)
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[1]
(2]
(3]

(5]

[7] 21G/32G SI PPG c: ON

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

Channel
Emulator

G - EE
[ et [ee

TN 3]

Manual
Setting

(1]

Fne,[?pgranon Recall Store Initialize S
4 \\
gﬁandard!F’resetE USER ¥ | - |De-Emphasis ¥ | - |Preset0 w|
1
)’nplitude 1.000 | Vep
[4] g Output Monitor

: Pre de@

'F 5 Simulated Pulse [Vpp]
ursor. 0.000

|

Itur'sur2 0.000

1
Cursorl 0.000
1

|
| Post

|

Cursorl 0.000
| Ve
kursurz 0.000 ve i Va Vb Ve Vd Ve Vi Vg Vh Vi Vj

1
Cursor3 0.000
1

[}
fcursord 0.000
1

E\ursorS 0.000

\
Cufsgrb 0.000 v [ 1.000
r 1.0007 |

K|5.2-2 Emphasis #7 Manual Setting ;&R &
(MX190000A /X—3> 2.0.0 LLZ)

Emphasis D~=27 VR EEITVE T,

{ri% Channel D32l —FEATWVET,

ISI OB EEATVET,

[11~[8] ZEIRF DL THMBREN TEHIDNTRVET,

[11~[8] ® ON 272> TNDOF T TENE N ESIVAEDINESNT, H
NEET,
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5.2.1 Emphasis Preset® %

il

[71 21G/32G SI PPG Datal‘v c: OFF
IB Output |@ Emphasis |B Pattern |[Error Addition | Pre-Code |Miscl | Misc2

_Preset

File Operation I Recall I [ Store I I Initialize I

Standard @ = |v| Preseto |v‘

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

[1]  Preset DX EZLRAT, FFOHL, FIHLLET,
#*5.2.1-1 File Operation I5H

REY HERE
Recall RAFSITZ Preset X EAFFOHH LR ELE T
Store Preset REZRIFLET,
Initialize WIHEZ R ELE T,

[2] Preset OHIEAVAL (FF) MHBIRLET, £/=, [USER] #&ER T2 A
LEFE D Preset [SRETHIENTEET, BURICLY, I TED Preset  fE

ORSUICHFI DB ET, V]
#5.2.1-2 Emphasis Preset $1#& &
Preset R1&{E Preset
PCIe 3 Preset0~10
PCle 4 Preset0~10
PCIe 5 Preset0~10
USB3.0 Preset0
USB3.1 Gen2 Preset0~1
TBT3 Preset0~15
USER Preset0~15
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5.2.2 Emphasis FunctionD &€

(1]
(3]

(1]

[2]
(3]

_ Qutput § |
Emphasis Function |'DFF |v| |'De-Emphasis |v| < | [2]
Amplitude | 1.000 | Vpp ‘

X|5.2.2-1 Emphasis 47 Function 5% 5 &}

Channel
Emulator

—
ﬁﬁ 0 ﬁﬁ o

File Operation I Recall I I Store I I Initialize l
tandard/Preset @ |‘USER |v| = [De-Emphasws |v| = [Presetﬂ ‘v|
mplitude | 1.000 | Vpp

X5.2.2-2 Emphasis 27 #EEZRE (MX190000A /X—3> 2.0.0 LIFE)

1]

3]

Emphasis Function D4, 7 %% EL £,

OFF: Emphasis WIEZ M CEXET N, Em/ SNBSS HE
513 Emphasis S EH A,

ON: B SR DB N SIVAIE 5D Emphasis SIVET,

MX190000A 73—z 2.0.0 LA TlX Manual Setting @ ON/OFF (2&

DR EZATVET,

Emphasis Function OFERIZFHELET,

Coefficient, Pre-Emphasis, 3350 De-Emphasis 765X iE FIRE T,

72721, Preset OBIFKICLVEINTES Function 23| REAVET,

%5.2.2-1 3K &M Emphasis Function

Preset #R#&{E Emphasis Function

PCle 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 ZF%ELET,

X 5.1.1-1 Output ¥ 7 | OIRMER ELHEIL TERY, SO THIRIEZ R E
TEET,
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5.2.3 Cursor&EEmN%E

JEEEEEEEEEEEEEEEEEY nnm E RN NN NN AN NN AN ANE AN NEENNAEEEEEREEEREN,

[1] R enliia bl

Pre de@
Cursor3 0.000 Simulated Pulse [Vpp]
Cursor2 0.000

Cursorl 0.000

Post S
[ 1.000]

[2]

Cursorl 0.000

ve [ 1.000] _
Cursor2 0.000 — Va Vb Ve Vd Ve Vi Vg Vh Vi Vj
| 1.000]

Cursor3 0.000 p—
vg | 1. c|c|u|

Cursord 0.000 | 1c|c|c||

Cursors 0.000 uu|

e s RS s E RS s EEEssEEEsEEsEEEEEEEEEEy s
Y snsEEEEsEEEEEEEEEEEEEEEsEEEEsEEsEEEEEEEEns®

Cursorg 0.000

| 1. c|c|c|| |

*

X5.2.3-1 Emphasis #7 Cursor %5 &}

[1] Cursor #HELET,
Pre-Emphasis F7213% De-Emphasis D54, 3Pre-6Post Cursor 233 iE

Coefflclent DA, C3~C6 @ Cursor FXENAIRETT, #E

S

[2] % Cursor DEFEEE=FTT,
[Channel Emulator] Z7 8XT [ISI] #7723 On DA, KX 7 Fi&E
EOERAENE=HIEREINET,

E:
% Cursor f2#i%, D EIZE ST Cursor BN 1.5 V 220
F721F 0.1 V & FEIBZRWED 5% E fiPH I RS AVE T,
Amplitude
1E9? Cursor DFREL
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5.2.4 Channel Emulator® &=

MU195020A 1% DUT D S /RTA—Z T 7 A )V it rinFr, S 73T A—H D il
HoFO DUT 2% A Eci 7 Emphasis 5* & FHH T2, HDNIE S RTA—H
R DHia% Channel OFfEEZ I — M52 LN TEET, IROFEFE CTRAF
STz S /T A—H (s2p, sdp 7 7AIV) HgiIrAFTEET,

+ MICROWAVE NETWORK ANALYZER MS4640 >V —X

/N—h7x—7 MP2100A/B +U—X

£

Channel Emulator i MU195020A-x40 F721< MU195020A-x41
NEBESNTODIGAICOBRGRNERDET,

10Tap Emphasis (255 FIR 7 4/L42 TS = 36 L O g et 4
BT HZLITTEERA, TDOD, AHEEETIXRIR/ 27 L2 Rk
ZFED S T A—H ERMERB L OWRHE A T D2 LT TEE T A,

[1]

Manual
Setting
—b-
#-b ns = u =

File name @ cal1_01.s4p

[2]—P DUT S-parameter | Open I | Clear I 4—[3]

[4]—> FileType @ |Jlanc|2 |v|
[5]—> Response @ |JN0rmaI |v|
[6]—> Bitrate | 16.000 000‘| Ghit/s

m -

X5.2.4-1 Emphasis #7 Channel Emulator %7€ &

[1] Channel Emulator D4y, 7 %R ELET,

AWgHEZ A 1279 5HL [Manual Setting] %7 @ Output Monitor (2 S /<
TA—=L R T L — LT R A V7 RRL, IR E M ILET,

Off: T2 —FOREE A 7ICLET,

On: T2 —HOMREEZA L ET,

[2 DUT @ S WIA=ZT 7 A NEjidriHE T, [Open] 252y FF5L7 74

DFEHFIALEHED [Open S-Parameter File] BAFE /RSN FT, Z20F
AT TR IAT S NIA—ET 7 AN % %EINTHZET [Response] #%7E
12 7= Emphasis % €& LE 7,

[8] [Clear] Z5yFFHLBUHEGFAENTND S NTA=ZT7AN% )T L

E
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(4]  sdp 77 ANDT7 7 AN ERRELET,
[2] TREAIAATET 7 AN sdp 77 ANDEXIZFRESNET,
land3: LA FOINTATIAR =R R —IE0 Y THNIZ sdp 77 A
IVERRFIAN TNDEE, AR EICLET,

ASAHR—k: Port 1, Port 3
H AR —~ Port 2, Port 4
JE:

MICROWAVE NETWORK ANALYZER MS4640 @
sdp 77 ANVERGEIIAREICLET,
land2: LA FDOIINZATIAR—ReH A= 0 EFI Y THNIZ sdp 77 A
NWEFBEIIANTODYE, KRREICLET,
ASAHR—k: Port 1, Port 2
H R —h: Port 3, Port 4

[6] SARNTGA=ETFANNSESNTA L 7SNV ASED LI 2L — 90 FIEICD

WTRELET,
Normal: FEFMEDOA L SNV A EETI2L—RUFET,

Channel ¥fEZDH 0% TIa L — M AEXITFEHLET, B
Inverse: WEMED AL N AGE L TI2—RLET, fF

S

Channel DI KEMETHHBTHEHALET,
JE:

[Inverse] Z#EER 9 5L Channel DFFFENTI2L —F SN ET,
Channel ®Oik#ME1E, Channel OB HEERHED % (Channel
DARERBOWE) %7 — VBT 52 LI Lo THRLILET,
L7223 T, S 8T A—H T 742 L»TlE, Hardwaer Limit
Z% Channel DSE R TI=L — ESNAATHEMDRHD E T,
Channel Emulator TiX, Hardwaer Limit #[ElBEd 5729512
Amplitude % E7% 1.000 Vpp DA, Output (Va-Vj) O KIE
23 1.000 Vpp (27250 IEREDM T ET,

L7235, Channel Emulator % Channel O 355
&, IEFUBICES TH LSV E T 52870, fEED ST A—4
T7ANDF ¥ RNVISEEAET DI LT RIAESNEE A,

[6] MU195020A @ Bitrate ZZ<LET,

[7]1 [Transfer] Z% > 9 %¢ Channel Emulator @ T3 =l — ks RN
[Manual Setting] %7 ICHESIVET,
Rt a2l —ME I Coefficient /3T A—H L T L EERTESNLE
TO
F77, BREMNSE T L7256 Channel Emulator 1347 ~EEEHILET,
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5.2.5

ISID

=1 —

ax X

Manual Channel
Setting “ Emulator “

— Z- 37 - — Fal P+ —
Bess e
&— & -
[2] —  File Operation | Recall | | Store | | Initialize |

[B] = standargchameim [USER |v| - [Preset |v|

[4] —» BoaraTypem |m|
Nyquist Freqency | 6.250 000] GHz |\ meeron | 10.000] g +————I[5]
142 Nyquist Fregency |m| GHz l‘:}zs';‘”;”semo” m| B —— 6]

X5.2.5-1 Emphasis 27 IS X E&h

/i-'l'.'
ISTIEMU195020A-x40 £7-1% MU195020A-x41 NE SN TWDEE
WZDBHNERDET,

(1] ISIoAy, #7%FELET.
Off: ISI REZATAET DBIRICII S EE A,
On: 1B S RIPDH SN DBIEZ IST A InShvET,

[2] Preset OFREZLRAE, FFOHL, FIHLLET,
%5.2.5-1 File Operation I5H

REY HERE
Recall TRAESHLTZ Preset i EZFFOMH LR ELE T,
Store Preset RELIRFLET,
Initialize W2 ELE T,

[8] I 2HKIBLD Calibration Channel ZBIRLFT, HEBIO
Calibration Channel ®&% € T H #)#JIZ Insertion Loss #i% ELE T,

#5.2.5-2 ERFEAEELL#RHE L 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 ;l_*—“fﬁﬁ_%f@ Insertion Loss % TEXFE
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4]

(5]

9% IST Board DERZA TV ET, YARL#H LIS TSI Board Z i H
L, Z® ISI Board (ZHHKZFHNT58451% [Not Specified] %L T
={AN

[J1758A] Z#IRL7-554, [5], [6] OREFMEEL THRbIET, >
*0, J1758A mE%OH F128 [5], [6] TR EL7- Insertion Loss FA24 D
H718720, FAXANE BRI I1T HH /1S, Insertion Loss O#iPH (1.5
~25.0 dB) &720E T,

[Not Specified] #i&IRL7-5%54, [5],[6] O EITHIMEEL THbiLE
7, OFY, 7% IST Board i d H HITA—F A & OB K EITHN
Z [5], [6] T#ELT= Insertion Loss OEKESIFHINSHZH 1720,
T AXANE W ENZ 1T B H 771, Insertion Loss O#ifH (1.5~25.0 dB)
+xx Db (R—RNEH & DHEK) LevET,

£%5.2.5-3 Board Type —&

Board Type BREHFE (Typical)
J1758A 0 | 0
Insertion Loss
-2.5 === Returnloss { -10
N
) [y \ a W " =
3 5 ' s ’ 20 @
= |' '| ’r‘ " . " ||" \er! N ' I \'l.,’ ‘\l’ 3
3 n Vpaly oy lll\: I ve 2N 2
2 75 Py ,=",: ’ .,"" 30 8
Eoomuty [ G T :
b= (W) E
g -10 | i ™~ 40
£ | ~ =
; N
12,5 i | 50
-15 -60
0 5 10 15 20 25
Frequency (GHz)

F AR AR HIZ TS Insertion Loss Zi% ELE T, Standard %
[USER] &L7285E1, T A ANE R E % Bit Rate O BERELET,
[USER] DAt & BwINL 25613, SEEE IS CEBRENRE RENE
KR

FA X ANE W EL D45 D JE I E 2 31T D Insertion Loss Z3X ELE 4, A&
JE 2 %2 Insertion Loss X771 ANE #2351 5 Insertion Loss fEE
IFFENLL FTOEERELET,

5-19
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5.3 Pattern MEEFE (MU195020A)

PPG @ Pattern % E 3 2I12i%, MU195020A E:EEEH D [Pattern] #7 %
BT, R RF— L DRBIRBLOHELXLET,

Test Pattern B“PRBS |v| Logic B[POS |v| Bit Shift |4'_bit |v|
Length ® |‘2*15-1 |v| bits
Mark Ratio @ |‘1,r2 |v|

X5.3-1 Pattern 27

5.3.1 Test Pattern[ZDUL T
B SZ— LT, TR0 4 FEEORF— U 2R ETEET,

PRBS
ZeroSubstitution
Data

Mixed

PAM4

IE Output IB Emphasis IIB Pattern IErrorAdd|t|onIPre—CodeIMlsclIM|sc2

Test Pattern a[PRBs |v| LogicE[PDS |v| Bit Shift |"_bit |v|

ZeroSubstitution

Length @ Data

Mark Ratio @ |Mixed

PAM4

®5.3.1-1 Test Pattern M:&1R

LB A8 = DBGE TTEIZ DWW THBILET,
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5.3.2 PRBS®M

=1 —

ax A&

Test Pattern |2 [PRBS] ##IRLIZLED, KR NTA—ZERELET,

IEI Output IEI Emphasis IEI Pattern lErrorAdditioanre-CodelMiscllMichl

[1]——)Test Pattern B PRES |V| Logic @ POS |v| Bit Shift | 1bit |v|
[2]— > Length ® 27151 |w| bits
MarkRatio® |17 |v|
[3]

X5.3.2-1 Test Pattern (PRBS) X FIEB E®E

[1] [PRBS] ZERLET,

[2] PRBS ¥ —rOBEEAHRELET,
PRBS "% —r D _F—Fx 21 (n = 7,9, 10, 11, 13, 15, 20, 23,
31) TRELET,

[38] B 7 —r D (Logic) ZRELET,

%5321 RE/\A—VRBEORE #

BE BENE ‘jlf

POS () 1550 High Level & 0" SHEL £ &
NEG (&Gm#) {55 ® High Level # “17 SHELET,

PRBS #AJFHUZBIL T, M8k A BT 2 b7 — 2B R TSN,
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5.3.3 ZeroSubstitution®

1] —

(2] —

4] —

=JL =

ax ;&

Test Pattern (2 [ZeroSubstitution] ZIBIRUI=EED, K/ NTA—HEFRTL

£7

(3]

| B Output

|EI Emphasis IIB Pattern |ErrorAddition|Pre—CodeIMiscllMiscz

v

->Te5tPatternE|ZeroSub5titutiun |‘r| Logicﬁ|& |v|

> length® (2715 ‘v| bits W Loading...
—» ZeroSubstitution Length ® | 1'| bits  Additional Bit @1 |v'|4_[5]
X5.3.3-1 Test Pattern (ZeroSubstitution) %8 B E &

[1]

[ZeroSubstitution] Z@IRLE7,
/B —2 D Loading 23BA15S41, Loading LED 23 RATL £,
“O ZARANTDRR LD — RS SRR (B 2% ELET,
PLTFEOWT D Z— L RERE BRI F4,
20 (n=17, 9, 10, 11, 15, 20, 23) [MP1800A & H.#i],
2n-1(n=17,9, 10, 11, 15, 20, 23) [Pure PRBS 18 =]
kB 7 —  OfEE (Logic) Za%ELE7,

#5.3.3-1 HEBRN\I—REOHRTE

BRE BREAB
POS (IEimED) f& 5 ® High Level # “1” EHELET,
NEG (Fam#) {5 ® High Level & “0” EHELET,

[4]

“O” A (E#D) 720 By MRERELET, [2] TEIRLZ A Z—R
BRIE#1200, “0” ZAf AWREZRE Y MIWEDY £,

(@) 201 BRESNTVDEA: 1~202FT1 bit AT v/ TRETEE
¥

(b) 2BFRESNTODEA: 1~2-1FT1bit AT v/ TRETEE
¥

“O AT = REE YN ELE T,
72721, Length 2% 2n—1 OFGEIT LN T,

#5.3.3-2 ‘0" #HEATH/N\I—UREEVIDERTE

BRE HEAR
1 ety hH%E “1” ELET (MP1800A L HH#Y),
0 M RIME T LT D0, HRT “O” Dk HMEDRIC
“0” & 1EYMIZ T —ELFET,

522



5.3 Pattern DFE (MU195020A)

JE:

MU195020A 7 —4%H IZHBWT, IRDXH72 /34— TIEH 1IRIE K
50%IL FL7=Y, A7 hEBIE (Vi) BNEEIT2E083H0ET,

5us BLE “0” (F721F “17) MLz E DRI 5 us KD/ 2—

DD =T, HE LT “O” F2iE 1 OFFAICE S TAERS

NARHBEM DR HVET, Fim, N—A X —U P12l THAERKRSN

LAREVER DV E T,

~—JEIN 12 LSO RS —

ZOT =255 % MU195040A TZAGLIZGH, ALy a/LNEED &K

WEAY, MU195020A TREEL TWDHA 7By MBIEL K LARWIENH
VEJ,

ZHICEY, BV b T —RNRAETIZENHVET, FTOIHRIGEAEE, T—
BEBEA i nRAa—T R THREDOIZ, ALyl a/LREEZFHELTL
72E,
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5.3.4 DataDBTE
Test Pattern | [Datal ZBINL7-LED, FFNRTA—HERELET,

|IB Output IIB Emphasis IEI Pattern IErrorAdditionIPre—CodeIMisclIMisc2

[1] = Test Pattern E| Data |"'| Logic E|PC"'S |v| < [2]

[4]—=» Length | 268 435 456-| bits = Loading... 4— [3]

X5.3.4-1 Test Pattern (Data) %18 B IE®E

[1] [Datal ZiERLET,
R/ 2 — D Loading 234 S 41, Loading LED 23 5T L&,

[2] B2 —r D (Logic) % ELET,
#5.3.4-1 HRBRN\I—HEORE

BE REnE
POS (IEimER) {55 ® High Level % “1” EHELET,

NEG (AiHHE) f§5® High Level & “0” EMELET,

i

[38] B AF— EMRELET,
[Edit] #%>F 95L&, Pattern Editor #4707 Ry 7 A% KR, Rk
H— 2 EtREETEET, Pattern Editor #4707 Ry 7 A2, allko]
H—FEE%, [OK] 24y F L, Pattern Editor #4702 Ry A% A
L&, N—FRUxT7~® Loading %17\ ¥7, Loading F¥, Loading
LED 2.S4TUE T, Pattern Editor (2L ER/ 7 — 5% EDRATIZEIL
T, 15.3.7 Pattern Editor (Z& 55k & — U fmdk | &2 2B TTEE0Y,

[4] BUERESNTNDRBRNY —0 T =2 DT =2 RERRLET,

/i?i_-.'
T A ENEWGE, Bk ¥ — 0 Loading ([ZFREH 230D 553
HVET,

RARKEZHELEEG O Loading FiHIOZZ WA LI FIORLET, &
DT EZTHY, Loading R ZRFETDHLOTIIHVER A,

1ch & K: 145y
2ch H&K: * 84y

MU195020A T —#H BN T, IRDLH 72/ 3% — Tl D IRNE
DI B0%IL T LZY, 7By hEE (Vo) NEBTIZENHVET,

1. 5 pus BAE “0” (F720F “17) MEfiL7=HEDKI 5 us Ko<
H—>
ZDIHp B =, LT “07 F21E ‘1 OfFAICES
TAEBRSNDAREMERHVET, Fiz, N—ARF—2 7L
Lo THAMRSND ATREMERHV ET,
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2. V—UHN 12 LS DS =

ZOT —215 5% MU195040A TZAFLIZA, ALy a/LREED
B2, MU195020A TR ELTWAA 7y MEEE—FH LN
ERBHVET,

kY, BT =R RAETHIENHVET, FDOIOHRGAIL,
T—HE 5t RAa—T e L TR DI X, ALy a/LREEE
L TLTEEN,

Data <° Mixed /¥ —> 728 CL.EFIBE €07 #Hek D PRBS /34—
e, ‘1Y HEit D PRBS XA — EMAEDEESE
MU195040A TZIGLI=HE, “07 itk e “17 @it PRBS /3
=%, ALy a)V NEBEORBENRLRVES, 202828, &
INB— DB Y MRV ZHIE TERNWIENRHVE T,
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5.3.5 MixedMDE&E

Test Pattern (& [Mixed] Z3&R$ 2L, 77T Ln[iE/2i R % — L PRBS
ZdhiH7- Block iR ETEET,

TusT N REIRRER % — 2, PRBS "% — & N2 T2 3% — % Row L EF%
LT, #5 Row #INAELT-H D% 1 Block LiEFELE T, #5 Block 3% EL,
BT — B ELET,

[6]

(M —

[2]
[3]—
[4] —
[5] —

(9] —

(1]

|B Outﬁut |B Emﬁhasiﬁ |B Pattern I Error Addi.tin* | Pre-Code | Miscl | Misc2 |
—> Test Pattern E[Mixed |v] Logic @ POS |v Bit Shift | 1bit |v

> Row Length bits m Loading.. E«--m
o N e

> Number of Block 511 Mark Ratio |1/2 |v

—> Number of Row

Data

—> PRES Sequence Consecutive |v]

—[10]

.L_J N G SN U S S I W U S W
3 SF IF aF I F I I F I I aF I a*

PRBES

il

X|5.3.5-1 Test Pattern (Mixed Data) %€ 1H B E &

[1] [Mixed] ZERLET,

[2] Pattern Editor ¥ 477 Ry AT#ELT Row Length NFERINE
R

[3] Pattern Editor ¥ A7 /Ry ATEL]- Data Length NFE/RINLE
R

[4] Pattern Editor # A7/ Ry 7 A TR ELT=4 Block B3 E RENET,
#x X Block 0% 511 ¢,

[6] 17 w9 7&H7200 Row BnFRENET,
Pattern Editor # A7 17 R w7 AT E L= Number of Row 23 /R~
S

[6] B 2 —r DL (Logic) ZXELET,
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#5.3.5-1 HER/N\FI—2REORTE

Bt BENE
POS (E7m#E) {55 ® High Level # “1” LHHELET,

NEG (&7 ) {575® High Level & “0” LHLELE T,

farl

[71 BB F— afRELET,

[Edit] #4593 %&, Pattern Editor A7 27 Ry / ANFRrSh, R
Y — 2 ERREETTEET, Pattern Editor Z A7 B HRy7 A LD, #BRS
B — A%, [OK] #%vF LT, Pattern Editor % A7 12/ Ry 2% A
ChE, "—Ry=T7 ~AERZ = BHAiAENET (Loading),
Loading H1%, Loading LED 73 /24TL £ 9", Pattern Editor (ZJL2505k /<
H—BREOBBNCEIL T, 15.3.7 Pattern Editor (ZX2akER/ 27—
MRtk | 22 IR TTEE N,

/Sg-.'
T RENEWEA, k% —2 0 Loading (ZRFM 230058557
HVET,

AREZHRELIZEA D Loading BiHlOSEEALL FIORLET, &
ORFIX HZTHY, Loading R ZRFET AL D TIEHV EH A, i

lch fek: W14 %
2ch fx K: 24y pa

MU195020A T —HHE BT, KD IH72 /3% — 2 TraH J1iEE
DI BO%IK LY, A7 vy hNEE (Vi) BEETILIZENHVET,

5 us BA L “0” (F72iE “17) MEfiLizdbEof) 5 us KED/3
H—

ZDX e E =, HE LT 07 F2E ‘1 OFFAILEHST
RSN AEEMER DV E T, Fio, N—AMIF =2 B2l 5T
HARSND FREMERHY ET,

~—JFIN 12 LIS DR —

ZOT—HIE 5% MU195040A TZIELI=5A, ALy a/LRELED
T fEDy, MU195020A TiREL TWAA 7By MNEFEE—FH LW
ERBHVET,

T, BT =R AETAHIENHVET, ZOIIREEIT,
F—HEER LA nRAa—T Y CHERDIZ, ALyl a/LREELZH
L TLTZEN,

Data <° Mixed /3% —172E8 T “0” #ifitt D PRBS /& —1 L, “17
Hifi % O PRBS /37— H A G Y5 5% MU195040A T%15
L7256, “07 #ifitkl “17 #ifitk o PRBS /3% — 0%, ALyial
NEEDREMENERDET, ZOZlicdy, 2% —r D v E
HETERNZERHNET,

[8] PRBS ¥ — DEHERTELET,
PRBS /% —r D2 —F% 21 (n = 17, 9, 10, 11, 15, 20, 23, 31)
INHIRETEET,
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Scramble X ELE T,

[10] @ Setup TERELZHBIZHL T, PRBS7 2™ Scramble %)M 5
ﬂiTO

[Scramble] £ @ LED 23§ 4T # 12 [Scramble] %= ¥ > F 9 5 &
[Scramble] @ LED & 4TL, 711§ 52 Scramble SV FET,
Scramble SN TWAENEE FO7 oy 7R F R TR A TH R
INFET,

[Scramble] @ LED 2354 HIZHE, [Scramble] 24y F 4 5&
[Scramble] o LED 25E*TL, HJ1{E B~ Scramble #{Z1-LFE 7,

[10] Scramble DR EZL£7,
[Set Alll] #%>TFTHL, EMHEEARIE Y, [Reset All] ¥y T THL4
FEI IS R0 ET,
Scramble ZT7T-VWERARINT HE, {ABIC Scramble BAZhE/RDE
KR
JE:
£ Block @ Row @ 1 % H ® Data $EIIL, Scramble Z0THivER A,
[11] PRBS fF 5L e ELET,
Mixed /¥ — 28155, PRBS {53 D/ 3% — B O E A M 2D T
REFTVET,
%5.3.5-2 PRBS EBEH&EAXDERIE
ERE BHARES
Restart REL-HH Block @ PRBS OE#%EE, IRICHEDIESNS

Block @ PRBS DA, ANEkE7enET,

Consecutive FELI-H# Block @ PRBS O#%REE, IIZHDIREND

Block ® PRBS DA, Hfil/20ES,

Block No.1 Block No.n Block No.1
Row No.1 Row No.n Row No.1
A A A
™ f ' ™~
Data PRBS | - Data PRBS Data PRBS

RY AL OPRBSD SEEEDbItIE, &EIZFKEEM
BARE—k

X5.3.5-2 PRBS /\2—2 3D E#KE (Restart )
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Block No.1 Block No.n Block No.1
Row No.1 Row No.n Row No.1
A A A
Y I
Data PRBS | - Data PRBS Data PRBS
BIY 1)L DPRBSDH#&kbits,

RHYA9)LDHPRBSMDSEEE L5 (2 &E K

X5.3.5-3 PRBS /\2—_ 5| DE#ETE (Consecutive BF)
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5.3.6 PAMADIETE

Test Pattern (2 [PAM4] %38 IRL72EED, FEFNRTA—HERELET,
[PAMA4] 1%, E¥ = — VR REAf H L T, [2ch Combination] F7-1%
[64G x 2ch Combination] %% EIZLIHE DAERRIIVET,

V2 —/LHRIMSREOFEIZ, (5.8 TV a— LHRIMIIE 22 2
AN

[3]

|IB Output IIEI Emphasis |EI Pattern |Err0rAdditi anre—CodeIMiscllMich
\4
[1]—> Test pattern B PAM4 |v| Logic @|POS |v|

[2] .

> Sequence |JPRBS?=1Q |v|

X5.3.6-1 Test Pattern (PAM4) % EIE B E

(11 [PAMA4] ABIRLET,
[2] #BR/ ¥ —> (Sequence) ZiXELET,
[38] B <Z—r DB (Logic) R ELET,
#£5.3.6-1 HEBR/INEA—VREORTE
HE BEAE
POS (iE#R) {55 High Level & “17 LHUELET,
NEG (&) {5750 High Level &% “0” LHUELET

ol

o

Sequence % [User Define] (Zi®IRU7-8554 13{T5 O PRBS BH -2 — Y E#%
DF =L TR ETHDIEINTEET,
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Raw Data (Z [PRBS] #3%E 3 5&, PRBS ¥ — % HIC LTl — %
R AZEMTEET,

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

[1] ———PTest Pattern @|pama v| logic®|Pos |v| «—3]
[2] —— P Sequence User Define w

[4] ——— > Rawpata PRES v

[6] ————» Length 2°311 v | bits

[6] ————— » PRBES Inversion ON

[7] —— P Seed Lane 0 v
[8] ————————p GrayCoding ON
1]
[X5.3.6-2 Test Pattern (PAM4-PRBS) %318 B Em V&

S

[1] B <7 —r [PAMA4] Z8IRLET,

[2] #BR/ X% —> (Sequence) Zi%ELET,
[38] A Z— D (Logic) X ELET,
[4] Raw Data [PRBS] ##%ELET,

[5] PRBS "7 — DB (Length) i ELET,
PRBS <& —> D% —>F (Length) # 21 (=7, 9, 10, 11, 13, 15,
20, 23, 31) THRELET,

[6] PRBS \¥—r®imfli#x (PRBS Inversion) DAY, A7 &R ELET,
PRBS Inversion L5/ % —2 OfaEE (Logic), 3L Gray Coding @
BRIZ TRIOEEY T,

PRBS PRBS Gray POS/NEG
Signal Inversion Coding Logic

(5.3.6-3 /NA—URATOVIE
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[7] PRBS ¥ —OHIHE (Seed) % ELET,
PAM4 {55 %#% (Lane0~3) THEMT5ZL%4EL T, PRBS /¥ —
COMME (Seed) ZEFTTHZ4125Y, 4 Lane RO AHZTHTZE0
TEET,

[8] Gray Coding DAY, 7% ELET,
Gray Coding ~DZEHIL TROLIBVTT, £z, PAM4 F— PR OA
A=Y TFROELBYTT,

#5.3.6-2 Gray Coding Z#i %

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

- _

o R ///// =

1(01)

0(00) // .

X5.3.6-4 Gray Coding PAM4 /X%—> ikt

PRBS #AFEIZBEL T, M8k A T & b2 — 2B R TIES N,
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[1]
(2]

(4]
(3]
[6]
[7]

Raw Data |2 [Datal Z5%E T D&, Mtk rIRE/L/ ¥ —1 77 A V& HICUT-7lBR
INF—U BT HIENTEET,

IIB Qutput IEI Emphasis IEI Pattern IErrorAdditionIPre—CodeIM\sclIMisczl

Pt pattarn © PaM4 |v| wgicm|ros |v| < [3]
_>Sequence ‘User Define ‘v‘

Raw Data Data |v|

Length ‘ 262 140 | bits W Loading...

—>
—p>

Edit File Name SSPRQ.IxE
—>
—>

Gray Coding

X5.3.6-5 Test Pattern (PAM4-Data) %7 I& B & &

[PAMA4] ZERLET,
B2 — (Sequence) X ELET,
W2 — O (Logic) #XELET,

Raw Data (Z [Datal #iRELE7,
R/ X2 — 2 ? Loading 254 S 41, Loading LED 23 54T LE T,

REL QWA= T ANDT AN H TR LUET,

T AN EFELTORWGER, -7 ERRINET,
BERTIN QAR AF— L F—2DF — 2 EXFRLUET,
Gray Coding DA, 7 &FELET,

T A EDNREWEGE, 3R/ S7— 0 Loading I[ZRFH 2303 D5 5 )3
HVES,

RRKEZRELIZSH O Loading RO SBEZLL TICRLET,
DEFHIT A % THY, Loading KR ZRIET 20D TIEH EH A,

K 857

MU195020A T —HHE BT, RO XH72 /3% — T J1iEE
I BO%IL LY, A7 vy hNEE (Vi) BEETILIZERHVET,

5 us BA L “0” (F72iE “17) MEfiLizhbEDR) 5 us KED/3
H—

DI E =, LT “0” £21E41 OfF ALK - TAE
RENAAREMRHVET, -, N—AMZ—L 7810 koTh
BRSNS RTREMEDR B F T,

~—JFIN 1/2 LGN D RS —
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ZOT —H#15 5% MU195040A TZAELIZGA, ALy a/LREED
BiEfE2Y, MU195020A TREL TWAA 7By MEEL—H LN
ERHVET,

ZHICEY, BT —RNRAETHIENHVET, TDIHRG AT,
T—HETEA YRR —T IR TR DI 2, ALy a/LREEEH
FLTLTZE,
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5.3.7 Pattern EditorlZ&AER/ \I—iRE
[Pattern] #7 CUL T O NRE = ZBIRUTZHE D, B2 — U AREICHONT
FREAL E9,

Data
Mixed

5.3.7.1 #&IEH

7l

[Pattern] #7 C [Edit] Z%>F 4 5&, Pattern Editor & A7 07 Ry 7 A3 %
IRENET,

1 e mmmmmmmmmmmmmmmmmmmm——————— - PatternEditor _ _ _ _ _ _ _ _ __ ______________________
[ ] [ { File ] [ Undo I [ Copy I [ cut ] [ Paste I [ Jump I [ Line ﬂ
_________________________________________________________________________ i
iNumber of Black 1| Range Fill N
1
:Rnw tength | 2048 | [ Whole ][ Any ][ Direct I [ 0 " 1 l[ Reverse ][ Pattern |l
|
IData Length ‘ 1024 ‘ _____________________________________________________ 1
[2]—> ] St
Number of Row \ 1 \ “r +00 +01 +02 +03 +04 +05 +06 +07 +08 +09 +0A+0B+0C+0D +0E +0F +10 +11 +12 +13 +14 +15 +16.
:Ed\t Block ‘ 1‘ I 0x00000000 00 00 00 00 00 00 00 00 OO0 00 00 0O 00 00 00 00
1 :: 0x00000010 00 00 00 00 0O 00 00 00 00 OO OO0 0O 00 00 00 0O
! Format 1 0x00000020 00 00 00 00 00 00 00 00 00 0O 0O 00 00 00 00 00
:“ :: 0x00000030 00 00 00 00 00 00 00 00 00 00 00 00 00 00 00 00
[ | 4y 0x00000040 00 00 00 00 00 00 00 00 OO 00 00 00 00 00 00 00
!-Edit Mode 1 0x00000050 00 00 00 00 00 00 00 00 00 00[00]00 00 00 00 00

I 0x00000070 00 00 00 00 0O 00 00 00 00 00 00 00 00 00 00 00

[

I“ :: 0x00000060 00 00 00 00 00 00 00 00 0O Q0 00 00 00 00 00 00
\ )

1

1
1
1
1
1
1
1
1
1
1
1
1
1
___________________ ': 0x00000080 !
1
1
1
1
1
1
1
1
1
1
1
1
1

#

1 0x00000090 ,f/F_:

1 0x000000A0

| 0x000000B0 jj

1 0x000000C0 N
[3] NG

7

1

1

1

1

1

: Cursor Addr 0x0000005A

------- POSTioN™ ~ OXO000005A — — ~ " T - T - T - - - - - - - - - - ——————————--——

_Keypad

s i w5
(B e B (o
- .

®5.3.7.1-1 Pattern Editor ¥4 745 HRvo X

(1] fRERH
%£5.3.7.1-1 A=a—/N—HERK
R 1HE Bes

File Open NAF Y% —> (Binary Pattern), /A U7 F A% —2 (BIN
Text Pattern), ~FH7% A% —> (HEX Text Pattern) 3
DWT N TRIFINTWDRET 7 ANV EREET,

T7ANVEHUZOWTIT, 15.83.7.7 B 2 — LO B %

ZHLTTZS,
Save NAF Y% —> (Binary Pattern), /AT UT7F AR —2 (BIN

Text Pattern), ~F V7 F Ak ¥ — (HEX Text Pattern) &=
TRET7ANERFLET,

it
BREFELT- 77 AN EEETDHE, REEGAIATZENTEAL
R0ET,
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#£5.3.7.1-1 A=a—/\—#R

Ray I5H EBA
Undo EATO 1 EEATOIEL, bEORIEICELET,
Copy Pattern View LO@EIREIN-/ ¥ — L ZWNEAEVI o —LET,
Cut Over write:

Pattern View EOBIRIN-ZF—2Z2HI0E0ET, 41V
Bz ofEki, “0” 120 ET,

Insert:
BINSNTAF— BT RURAEIRT EEIVED £9-, BIVEY
%X, "F = BEORBIZEVE ST 0 /37—

BN ET,
Paste WIS AEY LD/ RE— %1 — WALEIZREO T £,
Jump BESNIZT R AR/ R — NI = VBB ST £,
Head B —I NS = DT E S T,
Tail A= NV aime S — o DR RIS E T,
Address Input Address % A7 07 Ry 7 ANFRENET,
FELETRLALE I — Y VABEILET,
Pattern Input Pattern # A7 0/ Ry 7 ANFREINET,

BRUIZVWRZ— Bl % 2 TR ELET,

MRt/ F— BB LT\ Z = RIS, ZOMEITT— V)
BEILEY, BITME, BITRBENTIET,

IR RB—HARTE T DI, Input Pattern % A 7 27 Ry 7 ADIK
DIRZ L H By FLET,

[Set ALL] By b4 T “1 [TLET,

[Reset ALL] By b4 T 40”7 ITLET,

WiZZ 957 M% [Forward], [Backward] TEiRL, [OK] #¥vF
LET,

Forward Next Input Pattern # A7 0/ Ry ACTRELT/Z— N —E T 5H]
FHMORDEMERKEL, —B T L, EOMEICT—YNVEB
#LFET,

Backward Next | Input Pattern % A7 02/ Ry ATEHRE LI/ \Z—ANI—ET D%
FHHFMDORDGERERRL, —E T IE, TOMEIC—Y v &2B
#BLET,

Line Pattern View (2 /"9 5, 1 {THTZVDRREERELET, /¥ —
VX ETE H @ Display 73 Table (23 ESILTODGEIZH N TT,
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2] ~F—REHEA

#5.3.7.1-2 N\F—UKFEIEEB

REEB

5i8A

aup

Format

Pattern View CTO/NZ—L FREBXZIEELET,
Bin: 2 ##%
Hex: 16 #:5k

Edit Mode

NG —= DRRET IR ELET,

[Paste] #FITT 555, HD X Pattern View fHIE CHEEMFE (FillREZ T O
BEITH AT 72584, HOH0 U Edit Mode 218 ETALENHET,

BRL T2 — % FEELET,

TRIRU = — N BITRE LT — U Z R AL E T,
Insert #31TL7-44, Data Length I3 E I FHA,
ZD7=®, Insert L7253 D737 —2 7% Data Length EZ i %,
N ip > CTLEVET,

Overwrite:
Insert:

Range

Edit O#iFAZ R ELET,

Whole: T X COMENRT—2 DT 4 —HAINET,

Any: 5.3.7.1-20Input Address B EZ KL, iz 7T N2
THRETEET,
T RUAZFREL UL E OIS A BRI L E T,
TRUVADFRE T — YV TITOET,

FEAN, 15.8.7.6 BIROMRE | 2SR TITZE0,

Direct:

Fill

H—=I NI T 3 —HAESNTNDERSY D — L TR L £,

0: Pattern View fEI CEINL /=7 +— D AE 3% “0” \CLET
1: Pattern View fHI CEIN L7274 — D AE 0% “17 IZLET,
Reverse: Pattern View fHIK CiINL7=7 A — D AE & im B KL £97,
Pattern: Pattern View fEHI CE R L7274+ — W AW 2 wmE T D
InputPattern X ExX K RLET,
Repeat: 74 —HNALIZT RLAZFIAICHRELTZ/ ¥ — % Repeat THELTZ
A2 AR CRRELE T,
Length: 7 —HWALTZSEEET KL ALDOREE v MNEA R ELET,
Set All: Length T8RSN/ T X TOE YN “1” IZRELET,
Reset All: Length TEIRSN/ZT X TOE YN “0” ITRELET,
Input Address X
Start Address |0 | End Address | 1FFFFFF |
Distance = 1FFFFFF
=

X5.3.7.1-2 Input Address %€
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Input Pattern P

HEX [oo ]
S s Reserat

Repeat 1] Length [ 8]

X5.3.7.1-3 Input Pattern %%

[38] Pattern View fEik
RESNTRY—2 % RN T DAL TT,
NE— EOMRELTN bit [EE Xy T T HEME TEET,
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5.3 Pattern DFE (MU195020A)

5.3.7.2 Datay®ZiREFrD/\Z3—2 R TE

HEx 2 — LU T [Datal 2B TWAEES, [Bdit] 22y F TALROZ A
Ty R AINRFIREINET,

Pattern Editor

File | [ Usiely I I Copy | l cut J I Peets | l Jump | I Line |
Nurmber of Block] | (Rang o )
foulength prm == === ] [ whole Il Any Il Direct J [ 0 Il 1 |[reverse [ pattern |
[1 ]_\Tahength :‘ 268 435 455" :
Nirber otk = = = = = 4 4 +00+01 +02+03 +04 +05 +06 +07 +08 +09 +0A+0B+0C +0D +0E +0F +10 +11 +12 +13 +14 +15.+16
Edit Block ‘ ‘ 0x00000000 OO 00 00 00 00 00 00 00 00 00 00 00 00 00 00
0x00000010 00 00 00 00 00 00 00 00 00 00 00 00 0O 0O 00 00 D

ot 0x00000020 00 00 00 00 00 00 00 00 00 00 00 00 00 00 00 00
“ 000000030 00 00 00 00 00 00 00 00 0O 00 00 00 00 00 00 00

| 000000040 00 00 00 00 00 00 00 0O 00 00 00 00 00 00 00 00
(EditMode———— 0x00000050 00 00 00 00 00 00 00 00 00 00 00 00 00 00 00 00
“ 0x00000060 00 00 00 00 00 00 00 00 00 00 00 00 00 00 00 00
© 0x00000070 00 00 00 00 00 00 00 0O 00 00 00 00 00 00 00 00
000000080 00 00 00 00 00 00 00 00 0O 00 00 00 00 00 00 00
0x00000090 00 00 00 00 00 00 00 00 0O 00 00 00 00 00 00 00
0x000000A0 00 00 00 00 00 00 00 00 0O 00 00 00 00 00 00 00
0x000000B0 00 00 00 00 00 00 00 00 0O 00 00 00 00 00 00 00
0x000000CO 00 00 00 00 00 00 00 00 0O 00 00 00 00 00 00 00

Cursor Addr 0x00000000

I«llluzualwusuﬁurnxuel
(PRI (T (V) (I (RER ) [EeeTEeT) (B
[Goneel] [o6]

X5.3.7.2-1 Pattern Editor #4704 w4~ X-Data

(1] ~Z—rREHEA

7
i

#5.3.7.2-1 \2—2KFIEEB (Data :EIREF)
BEIEE Bl
Data Length | ~Z— EAFELET, &AL bit TI,
2~268 435 456 bits FT% 1 bit A7V THELET,

2ch Combination IFF:
4~536 870 912 bits FT# 2 bit A7 v 7 TRELET,
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5.3.7.3 Mixed:ZiREFD/\2—U R TE

B SZ— LT [Mixed] ZBIRLTWAEA, [Edit] 22y F T 5L
AT TR I ANERESINNET,

Pattern Editor

T T P (S S G
|; ;b_ TBI_ J T _1|_ | ~Range il
|D ata Length ‘ 102a:| :

[1 ] 4 Number of Row ‘ 1| 1 +00 +01 +02+03 +04 +05 +06 +07 +08 +09 ;OA+OB+OC+OD+OE +0F +10 +11 +12 +13 +14 +15 +16
LEE(_B\ _k_ _‘4 1:| _: 0x00000000 00 00 00 00 00 00 00 00 00 00 Q0 0O 00 00 00 00

0x00000010 00 00 00 00 00 00 00 00 00 00 00 00 00 00 00 00
0x00000020 00 00 00 ODOO 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
0x00000050 00 00 00 00 00 00 00 00 00 00 00 00 00 00 00 00
0x00000060 00 00 00 00 00 00 00 00 00 00 00 00 00 00 00 00

~  0x00000070 00 00 00 00 00 0O 00 00 00 00 00 00 00 00 00 00
0x00000080
0x00000090
0x000000A0
0x000000B0
0x000000C0O

Cursor Addr 0x00000024
Position  0x00000024

_Keypad -
(V) () () (R () (R (RS (R (e e, (e
i e e e [orte ) Temer | [0

) [

}5.3.7.3-1 Pattern Editor & 4 704 1w%4 X—Mixed

INE— B TETA B

#=5.3.7.3-1 /\F—2EKRTFIEHE (Mixed E#IiRFF)

REIEH SRER
Number of Block Block % 7% €L F 7, 1~511 £T% 1 Block A7 v 7 TRETEET,
Row Length Row Length #i EL£7,

2 048~2415 919 104 bits £ T 256 bit A7 v 7/ T E TEET,

2ch Combination fF:
4 096~4 831 838 208 bits ¥ T4 512 bit A7V THRE TEXET,

Data Length

N = BRFRELET,
1 024~268435456 bits £T 1 bit AT v 7 TRE TEXET,

2ch Combination F:
2 048~536 870 912 bits £ T# 2 bit ATV THELET,

Number of Row

Row #&# R ELEY, 1~16 Row £T% 1 Row A7 v 7 TR ELET,

Edit Block

WET S Block DESEZIREELET,
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5.3 Pattern DFE (MU195020A)

JE:
Block %%, Row ZIZIZLL FOFIFI N HY F9,

Block %%
1~LLF a), b), o), ) ODWTIAVIIWEL, 1 Step

a) 511
256 Mbits X x
Row#k x Data Length'
ZZC, Data Length'l%
L DAt s A
Data Length
=(INT( — =
Data Length

© T 256xx

= Data Length
72721, Data Length' x Row #{ x Block #{= 256 Mbits
L7258 K Block %%,

(256 Mbits +2°') x x
Row Length x Row#X
x I3, LT OLBVIZRDET, .
Independent K, 1 3
2ch Combination &, 2 fE
d) (Row Length — Data Length) x Block %t=2"31 (2 147 483 648)

Row %
1~LLF a), b), o) ODWT oIS, 1 Step

a) 16

b) INT (

) +1) X 256 X x

IZRODBR NS

¢) INT (

S

256 Mbits X x
Data Length'
ZZC, Data Length'l%
L DAt s A
Data Length
=(INT( — =
Data Length

© T 256xx

= Data Length
7272L, Data Length' x Row %tx Block #{ =256 Mbits
L7255 K Row .,
(256 Mbits +2%") xx

Row Length

x|, L TFOEBIZRDET,
Independent K, 1
2ch Combination if, 2

b) INT (

)+ 1) X 256 x x

IZRODBR NS

)

¢) INT (
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5.3.7.4 FRER/N\F—2 DR TREZT BHIZIE

Z T, Pattern Editor Z A7 07 Ry 7 A THEER T — U BVERRB L ONRE T

LI EERALET,

(2]

|

Pattern Editor

_Range

Number of E\ntkl

Row Length |

e

Data Length | 268 435 4561

:0x00000000
|0x00000010
H ! 0x00000020
|0x00000030
1 000000040

} 0x00000050
11 0x00000060
11 0x00000070
| 0x00000080
10x00000090

Nurber of Row | |

Edit Block | ‘

~Format

] —»Jm—l
———

Overwrite

00071 702 705 <04 +05+06 707 708 0T -0A+0B+0C 70D F0EOF 10 +T1 12 713 T AS+T6 ~ |

00 00 00 00 00 00 00 OO 00 OO 0O 00 00 00 OO

00 00 00 0O 00 00 00 00 0O 00O 00 OO 00 00 00 OO E
00 00 00 00 00 00 00 00 00 00 00 00 00 00 00 00
00 00 00 00 00 00 00 00 00 00 00 00 00 00 00 0O
00 00 00 0O 00 00 00 00 0O 0O OO OO 00 00 0O OO
00 00 00 0O 00 00 00 00 0O 00O 00 OO 00 00 00 OO
00 00 00 00 00 00 00 00 00 00 00 00 00 00 00 00
00 00 00 00 00 00 00 00 00 00 00 00 00 00 00 0O
00 00 00 0O 00 00 00 00 0O 0O OO OO 00 00 0O OO
00 00 00 00 00 00 00 00 00 0O 00 00 00 00 00 0O

[4] > 0x000000A0
| 0x000000B0

10x000000C0

00 00 00 00 00 00 00 00 00 00 00 00 00 00 00 00
00 00 00 00 00 00 00 00 00 00 00 00 00 00 00 0O
00 00 00 00 00 00 00 00 00 00 00 00 00 00 00 OO

Cursor Addr 0x00000000

_keypad

(i . . G i N ol
| () (VTN (FETI) [FNETO) (e (e e —

]

X5.3.7.4-1 Pattern Editor 54/ 7a451Rvo X

(1] FrBREBRLET,

Pattern Editor # 4 702/ K7 A0 Format DRH a2 F L TLTEEN,

10—

#5.3.74-1 RERIT+—TYMEE

A A

Bin 2 HECTEIR, BLOYRELET,
Hex 6 EETER, BLOYRELET,

2] 14TICERTAT X BEEFTEET,
[Line] 2%>F LT, Line Z A7/ Ry ZZBAWTLIZEN, 11THT-0D

AR ALT, [OK] 22y FLTLZS0,

Line X

16 | BytesiLine

&

®5.3.7.4-2 Line #A47BITHRYIRX
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5.3.7.5 fEIHDREE

[3] MREET—FREETELET,
[(Insert] Z#%vF T 5L AT —RF T CX, [Overwrite]l 2%y F35&
LEXE-FNCRETEET,

4] F—rDAINT 2 WHFREEZIE, RED 0, 1 &HWET,
16 WEBERIFIZIL, RHD 0~9, A~F ZfE4,

Pattern Editor Z A7/ R 7 AT, HEOE YN HR 58 RE A TR T
ZOREEIIRIL TR CRREMEEN TEET, Fill 7I/—AP‘W)T5'/78@071

B AN ETHEX, IREBIED Cut, Copy, Paste L&/l ALE

7,

ZZTiX Range 7L —AWNDERH L Zfifi > CEEIRGEIN A2 5 E T D HEICOWNT

AL ET,

R OMEEEIZLL F O ERBYTY,
£5.3.7.5-1 fEEIEEREY

REY 31
Whole NS = R R GER I AR B LT,
Any FRL REHE LB O B A e L, ¥
T RUADIREIL Input Address ¥ A7 R7 Ry 7 ATASIL 1E
E3 E
Direct TRV AZFRE L TEE OMEE A SRR E I L E T,
TRURADIREIT—V IV TITWET,

[Anyl (ZRDBIRBEROFEE T IEZHALET,

Input Address X

Start Address | 0 End Address | 1FFFFFF

Distance = 1FFFFFF
Cancel 0K
[5.3.7.5-1 Input Address #4745 RyHR
1. [Start Address] |2, BRFEIMOLE R T KL A% AT L TTEEWY,

2. [End Address] 2, BIREEOK ST RL 22 A S L TLIZEN,
3. [OK] Z&yF 3 HLIEE LT~ HIRS BN fEI 700, MERFRRLET,
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[Direct] (Z&D@ERFEIMDTEE AL ET,

1. [Direct] 2%y F L TTEE,
RZ L DOHFREEIZ7RY, Direct E—RIZ720 £ 7, Direct E—F T
INBE—= DATTBIOREILTEER A,

2. EREMOWBAETIEELET,
PR EI O IR 5% 2 [BIZ T L TLIEEVY,

3. BIEOK S EIRELET,
RRTEI O 22T L TLTEEN,

4. BREMERELEL,

NIy N &> TR R E TEE T
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5376 \N3— D AN
ZZ T Fill 7L —AHNDORE L Zffi 5 TR — 0% A ST 5 I5EIC DOV TIRBAL
F1, Fill 7L — ADKRZ L OREREIZLL T DO LB T,

#5.3.7.6-1 Fill D#aE

REY 11
0 A=Y NMALEOE Y FEITRNSNIFEIROE Y M 07 ICESHR ET,
1 A=Y NMALEOE Yy FEITRNRSNIFEIROE v M “17 ICEEHR ET,

Reverse | H—YIALEOE Y NERILEIRSNZEKOE Y M KERLF7,
Pattern fEEDNE— OEIRLEZ A LET,

B [Pattern] (2X%, RZ—2DATNZHOWTIRBHLET,

[4]
Input Pattern X
[5] —— rex [ 00 |
[B] ———— [ Set All ] [ Reset All ]

2 —————> Repeat 1| Length 3 [1] o
(2] | | | ~ %
(6] P
%

}5.3.7.6-1 Input Pattern #4704 Ry X

(11 AT DEVME AL TIZSN,

(2] $EELI F— a0 3 B AL TLTEE0,

[8] [SetAlll Z¥vF 35L&, Ewhad T “1” ITRELET,
[4] [Reset Alll] #%>F 5L, BT XT “O” IZRELET,
[5] BIN %7213 HEX O/ 87— % AFL TS,

[6] [OK] Z&vF325L, I— VOB E—EASILET,

B GEIE A T8 E L7 IRBEC Input Pattern ¥ A7 2Ry 7 A% B L,
Repeat THIELIZMIK U S LT MR I, BINGEI & ~F—r D
MR CEEHDVES,
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5.3.7.7 BETR#iE/Na— LD HE

MU195020A @ Pattern Editor CIZEEfFEFE D/ 2 —2 77 AL (PTN) %t
FIATPZENTEE T, 77 AV HHSTREIEIILL T LBV TY,

MP1632C TATENT =BT F T
MP1761A/B/C PIVAINE— R SR
MP1762A/C/D DR AR
MP1775A POVAINE— B SR
MP1776A DR AR
MU181020A/B POVAINB ISR
MU181040A/B DR AR
MU183020A POVAINB B GR
MU183021A PNIVAIRE — R
MU183040A/B DR R
MU183041A/B DR AR
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5.4  Error 1105855

5.4 Error {hn#%gE

Error f10% 921213, MU195020A #/EliE ® [Error Addition] #7123\
T, ZT—RAEOREETHIEIY, BT 2T —Df N cEEd,

IEI Output IEI Emphasis IEI Pattern IErrorAdd\tionIPre-CodeIMmclIMwchl

[1]——Errm-kddw E

[2] — Source |‘\nternal |V| Variation |4Repeat |V‘ (——[3]

[4] —> Route |:Se\ect “'| | 1| u
[6] —> Rate | 1| E | 3 |\ [5]

[M]—>nes  [OVGEANT) RS

1 = ) 4 5 6 7 8 2] 10 11 12 1]

o= [ O

X5.4-1 Error Addition 47

7
i:

[1] B % — kLT, Bit Error 234 S HHFE T,

ON: Error fHIERE%, SLTLET,
OFF: Error f1NeéRE%, 221U E T,

72720, REEIXTXTO Error fFIEEREIZHZL, [OFF] TIZAD
Error 1 5120 U7= Bit Error £ 2E 1L £,

[2] Error 5/l Source Z =R L £,
RER/RH— N2 LT, FTED Bit Error N4 A% A 724 /425057
EEEINLET,

[Misc1l] #~7 @ AUX Input #% & C Error Injection 733 &SIV CWAIGA
(2, Source DFXENTEET,
#5.4-1  Error 140 Source MEXE
BERIER ieR
Internal WERIEI# T Error £ Timing 4R £,

External-Trigger | Error f1/l Timing A i%%, #MiB(5 %5 (Auxiliary Input)
@ Trigger Edge (ZRIMSHFET,

External-Disable | Error 11 Timing XA CHRAIREET D, M
155 (Auxiliary Input) 7% Low O X[HiZ—=7—%fHHL
FHA,

5-47



BEE BIELE

[3] Source Z Internal, External-Disable %% €L 7= 4, Error 0
Variation %% L F9, Error 1 (NE Gating) FFoO#E A J5 k% 5K
Li—é—o

#5.4-2 ErroriEAFEDHRTE
EIEH Bl
Repeat Error Z eI AL £,

Single Error ZH 42 H{EIZT 1 shot fiALE T,
Combination FflX, RZ#/EIZLY Combination D=7 —
BIASINET,

[4] Error £ Route D A7 iEA IR £,
MU195020A 137 AN E —L 2~V F 7L 7Y TELTHAILET,

Route 1

Route 2

Route 3

25| 1b[32a .. 3a)2a1a

\4

TILFILOY

Route 32 _52P[323

X5.4-2 EER/NF—2DINSLIL-D)TILE R

~NF TV 7Y D ANE 5% Route EFFOET, MU195020A Tl 32 40D

Route &V ET,
#5.4-3 Error {150 Route MEXE
EIRIER BL)]
Scan Error 4§ A9 % Route ZNAFIZE X 7,
Select fEEL7= 1 Route | Error ZHFALET,

[6] #BRSZ— KL T, 1 bit 5D Bit Error #3/EEE% Route 5 EL
F9, REFMIL 1~32 T, 1 AT THRELET,
72770, L TOHIIREERZHDET,
(@)  Error fTIHEEDY [OFF] OHAIE, REAXARELET,

()  Error £/l Route #A{EJ7 £ T Scan Z IR L TWDEETE,
REEZEHELET,
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[6] B AZ—NZHKL T, 1 bit 9D Bit Error #3455 Bit Error Rate
FRELET,
xEn:  x% 1~9FT1 ATy I LR ETEET,
ni¥, 3~12 FT1 ATV ZEICRETEET,

72720, UL FORIBRHEENIHYET,
(a)  Error fTh&EESDY [OFF] Tb, REXAZNELET,

(b)  Error 11 Variation 3% E7S Single D4 1%, Error Rate
DRENL, HHELET,

(e  Error f11 Source 7% External-Trigger P54, Error
Rate OR%ENL, HRhELE S,

@ nN3DEXT, x 1T 1~5ZBINTEET,
(e) HAfHL—RZ 5E-3 T,

[7]1 Mixed Pattern (ZBHL T, $57€ Block (Data, PRBS 3L Block & &) I
Bit Error #4f A 7% Block DE#RALET,

7
i
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=JL == 2
5.5 Pre-Code & E#HE
MU195020A-x20 Cl5.7.2 Multi Channel ##E | @ Combination Z i EL T\
DA, Pre-Code 5% E TxE T,

AFEREIX DQPSK (CHIESE L7201, DATA % T iL® Pre-Code i D L5
(L, HTDHEETT,

|

Phase Modulator
ar its equivalent

EI_
fmmm e
Precoder

Driver

X5.5-1 Pre-Code (%KX (DQPSK)

Pre-Code Z#%ETHHAI2IE, MU195020A #/EHEI > [Pre-Code] #7' %
HoFLET,

IEI Output IEI Emphasis IEI Pattern IErrorAdditionIPre-CodeIMisclIMiscz|

Type |'DQPSK |v|

Initialize Data |'1 |v|

X5.5-2 Pre-Code 47

/Sg-.'
Pre-Code #4REDFX & 1Z, Combination ik EZILTCWAT ¥ /L THIED
BRETT,
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5.5 Pre-Code REHERE

5.5.1 Pre-CodeME&*E
Pre-Code 4— [1]

[2] = Type DQPSK A 4

[3] = Initialize Data |1 v

X5.5.1-1 Pre-Code %%

%5.5.1-1 Pre-Code & FIEH

&= BB HERE
(1] Pre-Code Pre-Code DAY, A7 %R ELET,
[2] | Type Pre-Code OZFH Ak ELET,

2ch Combination #RFF: DQPSK 233 & fJRE T,

(3] Initialize Data | Pre-Code ®#JHAfEAZ R ELET .
(FIHMIE: 1)

7
i
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5.6 Misc1 #AE (MU195020A)

1u77‘0)$5275ﬁ RIS O ESe, MBIARDEZRELET,
Misc SRR T4 5121%, MU195020A #/EWE O [Miscl] #7 %%y FLE

R
IEI Output IEI Emphasis IEI Pattern IErmrAdditinanre—CndeIMisclIMiscz
__Pattern Sequence
Pattern Sequence |M|
L e e
Burst Enable Period | 256 000\| bit
Burst Cycle | 25 600 000\| bit
Burst Trigger Output  Delay | o\| bit
Pulse Width | 256 000\| bit
:_AUXInput'
AUX Input |'Errorlnjection |v| Vth m|
:_AUXDutput'
AUX Output [lfl\l Clock |v|
1!|'f64\| Clock
:_Gating Output
Gating Output |ﬁ|
X5.6-1 Misc1 47
#5.6-1 EREIEH
I5H £ EA
Pattern Sequence R — DR T IEERELET,
AUX Input BN AT REZ R ELE T,
AUX Output B I EE AR ELE T,
Gating Output AR ERELET,

[Miscl] #7 O EHEA X, MU195020A ¢ Datal~2 THIADHE T,
RE— R\ SRR ENL, Datal OR%EICHIFLET,
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5.6 Miscl #55 (MUI1950204)

=1 —

Pattern Sequence D&% E
W5 — DR T AR E T,

5.6.1

Pattern Sequence

Pattern Sequence |Repeat v
Pulse Width 64 | bits
Delay 0| bits
X5.6.1-1 Pattern Sequence MEIRE &
#5.6.1-1 Pattern Sequence M E
BIRER &
Repeat RER/Z—2 D Repeat 7 — X %55 T HBRIGRINLUET,

EICE T T A AATHE OO I AL £,

Burst

RS — D Burst 7 — X% 155 T HBRICEINLET,
FIRE RIS L O KRB R RS Packet i85 ORI
DTDEHLET,

G LI B ER % — 11X, PRBS, ZeroSubstitution, Data,
Mixed (Data) T,

5.6.1.1 Repeat/\3—> DR TFE
AR XFZ—2 D Repeat 7 — X% 515 7534 1%, Pattern Sequence T

7
i

[Repeat] ZERLF7,

1]

(2]

Pattern Sequence

[1 ]—) Pattern Sequence |Repeat A 4

[2]——> rulse width 64| bits
[3]——) Delay 0| bits
X5.6.1.1-1 Pattern Sequence (Repeat) %18 H EIE

[Repeat] ZEIRNLFET,
e LRy — ) i T — 215 B DEMREI TV ET,

Pulse Width (213, MU195020A [Efi/ S/ ? Gating Out ZR7 X005
H I SNAIREIE 5O High L~ L SV AR ELET, 7LV ARIL 8 D
BT, Pulse Width DR T3 5.6.1.1- 10Uk > TR HEINET,
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%5.6.1.1-1 Pulse Width D% F &

BA#ES R E R

PRBS, 128~Pattern Length & 128 D/ NMAREE — 128*
Data,
ZeroSubstitution BREAT YT 8 bit

(5K 34 359 738 240 £ THRIE A

2ch Combination F:

(%1%:1% PRBS, Data, ZeroSubstitution) X,
256~Pattern Length & 256 D/ NAREE — 256 &
720, EAT Y1 16 bit L7025,

(B K 68 719 476 480 £ TR E )

Mixed 128~Row Length x Row #{ x Block #{ — 128

(K 2415918 976 FTEHRE A
WIEAT VT 8 bit
2ch Combination f:

256~Row Length x Row #{ x Block & — 256 &7¢
0, REAT Y71 16 bit L7285,

%k : ZZTUW) Pattern Length 1%, [[X15.3-1 Pattern %7 |® Length 73 511
LT DEE, 512 UL B2/ S8 E LT3,
2ch Combination ®&X(Z, X 5.3-1 Pattern ¥~ |® Length 7% 1023
UUT% 1024 LA BIZ/D IO BB LT,
[8] Delay 137 —#/\%—OEHNEIZRIL T, il MESE T High L
NSV AL )T oD ERELET,
BREHNLIE 8 DEHE T, £ 5.6.1.1-21R T RiICL- THRHSET,
#5.6.1.1-2 Delay (& E £
FEHES 5% 7€ &0 B
PRBS, 128~Pattern Length & 128 D/ NMAREK — 128*
Data, (e K 34 359 738 240 £ TR E )
ZeroSubstitution BREAT YT 8 bit
2ch Combination IFf:
(xt5:1% PRBS, Data, ZeroSubstitution)
256~Pattern Length & 256 D/ NAfEE—256 77
v, EAT Y71 16 bit L7ed,
(K 68 719 476 480 F Tk E Al)
Mixed 128~Row Length x Row #(x Block % — 128
K 2 415 918 976 FTHRIE A
RIEAT VT 8 bit
2ch Combination IFf:
256~Row Length x Row #{ x Block & — 256 £72
v, EAT V71X 16 bit L7ed,
k1 ZZTUW) Pattern Length 1%, [[X15.3-1 Pattern %7 |® Length 73 511

LUTFDEE, 512 LA EIZRDIITEEELIETT,

2ch Combination ®&X(%, X 5.3-1 Pattern ¥~ |® Length 7% 1023
LU % 1024 L EIZ2R D IDITEBEEE LT,
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5.6.1.2 Burst/\2—2 D ERTE
AR F—2 D Burst 7 — 4% 55955613, Pattern Sequence T [Burst]
ZEIRLET,

IEI Cutput IEI Emphasis IEI Pattern lErrorAdditioanre-CodelMiscllMisczl

_Pattern Seguence

Pattern Sequence |m|
[1]—> Source internal v Data Sequence |m| <«|[2]
Burst Enable Period | 256 000 | bit €«——————[3]
Burst Cycle | 25600 000 | bit «————+—[4]
Burst Tigger Output  Delay | 0| bit «————[9]
Pulse Width | 256 000 | bit «—————[0]

X5.6.1.2-1 Pattern Sequence (Burst) %5 B EImE

= Burst Trigger Output 5 5%, Gating Out = *7Z IO J1&hET,
[1] 3B Z—2 @ Burst ZF/AESEDIA VAR ELET, #
#5.6.1.2-1 Burst &%FIEH ;’jlf
BEIUER e 5
Internal INEBIE 5 C Burst 18 B RAEX A 7 2B L ET,

External-Trigger | AUX In 27 % b A& —MEH 12k T, AR Z AR LET,
SEB BNy U ORI T Burst Pattern O3 A% BIMBLET,

External-Enable | AUX In2®%7Z0b ANENT-7 —MEFIZES T, Burst(@ XA 7 &AL E
7, High L~VIfE Burst 7 —# %3841, Low L-LIRFIIRAEE IELE T,

[2] Burst Pattern O3 EEFEZIEELET,
#5.6.1.2-2 Burst Pattern &% |EFE DR E

EIREH &5 EA
Restart FRESN TWDRBR\Z— %, Burst 7 —#(5 5 R /AETLIZEEHNOHAS —hES
wTET,
Consecutive FBESN TR Z— %, Burst 7 — {5 5 Cilifies T AILET,
Continuous ?E;Ebéigfb OB NS — B R AR S, Burst BAEXAIL T USMIH 1R~
A o
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[3] [1] @ Source % [External-Trigger] F7-i% [Internall IZEEL TV
Y&, AUX Input (ZA S5/ % —>® Burst Cycle O[3 5%
A XA bit TR ELET,
7% 5.6.1.2-31Z Enable Period O E&iFHZ RLET,

[4] [1] @ Source # [Internal] IZF%EL T\ 5554, Burst Cycle (AJ1&#
Lkl B —2 O Burst 550 1 8] % ELET,
7 5.6.1.2-31Z Burst Cycle D% E#HZ RLE T,

5.6.1.2-3 Enable Period & Burst Cycle % E &1

Channel , . . HRERTYIE
Combination Enable Period (bit) Burst Cycle (bit) (bit)
1 [Internal] K§: 25600~2147483648 256

12800~2 147 483 392

[External-Trigger] If:
12800~2 147 483 648

2 [Internal] Is: 51200~4294966296 512
25600~4 294 966 784

[External-Trigger] IF:
25600~4 294 967 296

/i?i_-.'
Burst Cycle & Enable Period @713, 512 bit LA 1= Disable [X[f73:£%
2T,
Disable [X[#73 2ch Combination FfX 2 fiF&720FE 9,

(5], [6]
Burst Trigger Output KV /19%, Burst # U715 B ELET,

Delay: Burst Data Pattern OJCIAAZEICKTL T, e vk
FEOETH T OREEZITNVET,

Pulse Width: Burst Trigger Output LV H I ZHBRIBIE 5D
High L~V VL RIRAERELE T,

7< 5.6.1.2-41Z, Delay & Pulse Width OR%EFIPHAZ RLET,

$5.6.1.2-4 Delay & Pulse Width 5% 7 55

Channel . . . s = .
Combination % Delay (bit) Pulse Width (bit) BRERTYSE (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 Miscl #55 (MUI1950204)

5.6.2 AUX Input® % 5E

I TIERRS NI A AR TG B XV =T — AN 72 E 21155 A1, AUX Input
ax 7B EHHLET,
AUX Input 237 2% 3 MR8 UL F ORITRLET,

AUX Input
AUX Input Error Injection v Vih |0V h 4
[5.6.2-1 AUX Input 2 EIEH
%5.6.2-1 AUX Input DE&5E
EIRER A

Error Injection | =7 —Z AN ODXAI T THIATHEZITMHEHLET,

Error Addition D% E T, Source 7 [External-Trigger],
[External-Disable] Zfi@EL7c&Z M HLET,

FEAMIZT5.4 Error FIIIFEEE | 22 L TL7EEVY,

Burst Pattern Sequence T Burst 7% 2 R} & 41, Source T
[External-Trigger] F721% [External-Enable] #5/EL 7= 2fEH
LET. .
FEMNET5.6.1.2 Burst /XF—0 DR E | 2B R TLIEEW, I
Vth AJJ Threshold ®F%E% 0V, —0.25V, 0.5V HERFTRET T,

S
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5.6.3 AUX Output® %
RIHEAE Z72 8, MBI7(E 5 IZ DWW TR ELET,

5.6.3.1 1/N Clock D&
[1/N Clock] ZE%ETHE, FAENRF—ZFABILIZ 437y 7% Aux Output

AR AHAILET,
—AUX Output
[1] AUX Output . |1/NClock |v|
(2] > 1/ 64.| Clock

X5.6.3.1-1 AUX Output Clock 5% EIE B

[1] [1/N Clock] #38RT 5L, Aux Output 2RI X HakR 7 —AZFRHIL
Tray 7 B IEIET,

2] R ayr7o55Ek (N) 28 ELET,
FRE Y JE I 4~512 OHIPAT, AT v 2 THRETEET,

5.6.3.2 Pattern Sync %€
[Pattern Sync] #iET5&, R F—HHIELFMIL T DX A 71E 5%
Aux Output ZR7XIZHIILET,

—AUX Output
[1] AUX Output >i.Pattern Sync |v|
Position : __________ CTTTTTTTTTTTTT T T TTTTT TR
2] 0 SEY [ o W)

X5.6.3.2-1 AUX Output Pattern Sync %€ I8 B

[1] [Pattern Sync] %N T 2L, Aux Output TRZZNPHREL TWNDT —
SR — AN R L7 VA E SR &£,

(2] REES SV AORANEEATFRELET,
PR S = NZE ST, BRENR DR ET,
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#5.6.3.2-1 RHARES/NILAEEMEDHRE

B S—y Fyr—.
PRBS, PR = EENC U TRAL, 7SIV AL — o DSRTEN BT THRE T
Data, =ET, FREHEIL, LTS ET,

ZeroSubstitution

1~Pattern Length™ & 128 Df/NAfEH — 135, 8 bits Step,
XK 34359738105 FTa%E Al

2ch Combination If:
1~Pattern Length* & 256 O f/NAfEE — 287, 16 bits Step,
K 68719476209 £ TR IE ]

Mixed (Data) BT IR = RRNIRUTRAL, 2OV AE Block & Row DOLE
THRETEET,

*%: ZZ T\ Pattern Length 1%, [[X15.3-1 Pattern #~7 |® Length 73 511
LITDEE, 512 L EIZRD IR LT,

2ch Combination ®&X(%, [X 5.3-1 Pattern ¥~ |® Length 2% 1023
LU % 1024 LA BT 2 IS L2l T T,

5.6.3.3 Burst Output2® %5

Burst Qutput2 ##% E 3 5L, Pattern Sequence T [Burst] ZERL W55
%, Burst Trigger Output E[RIERDZAILT(E 5% Aux Output T R7ZITH]

HLET, 1
¢
£5.6.3.3-1 Burst Output2 MR FE g
BREEH £ EA
Delay Burst Data Pattern DJEEEZEIZKIL T, [y NELHTH T ELET,

RERIPAIE, 13 5.6.1.2-4 Delay & Pulse Width #% C#iPH ] LRI T,

Pulse Width Burst Trigger Output KV H /1S5 RIEHE 5O High L~ LSV AR Z R ELE T,
ERIFAIY, 13 5.6.1.2-4 Delay & Pulse Width i E&iH | EREETT,

5.6.34 HHhA*7
OFF %% ET5&, Aux Output IR7Z0BE ZEHTILEE A,
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5.6.4 Gating Output® % E

Gating Output 2 RI7ZNSOH N EFHRELET,

_Gating Output

[1] +}Gating Output |oN |v|

X5.6.4-1 Gating Output ZXFEIEH

#5.6.4-1 Gating Output MR E

ERER

Bl

ON

Gating Output ZTR7 %), Pattern Sequence T E L7
RIHNE ZZ2 ML ES,

OFF

Gating Output 217 #05, E5&EH HLEEA,
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5.7 Misc2 #5E

. L
5.7 Misc2 #gE
Misc2 BERETIX, 7uv 7, BET v 3NV OEREEEH ELET,
Misc2 HREZ 3% E T 5121%, MU195020A #{EfE A D [Misc2] #7 &%y F L
7,

IEI Output IEI Emphasis IEI Pattern IErrorAdditionIPre-CodeIMiSClIMichI

_Clock Setting
Clock Source |'Unit1:SIot6:MU181000Ei |v|
Bit Rate |'Variable |v| | 32.100 000'| Gbit/s
Output Clock Rate |’Halfrate |v| Offset | 0 | ppm
Reference Clock |'Internal |v|

X5.7-1 Misc2 47 1E

S
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571 oAvyHdM

IEI Cutput IIEI Emphasis IEI Pattern IErrorAdditionIPre—CodeIMisclIMisch

_Clock Setting
[1] —> Clock Source |'Unit1:s|ots:MU1810003 |v|
[3] —> eitRate |"u"ariab|e |v| | 32,100 ooo\| Ghit/s
[2] —>» Output Clock Rate |'Halfrate |V| Offset | 0\| ppm
[5] —>» Reference Clock |Jlnternal |v|

[4]

¥5.7.1-1

IRy YREEBER (MU181000B DI5E)

IEI Output IIEI Emphasis IEI Pattern IErrorﬂdditionIPre-CodeIMiSClIMichL

M

_Clock Setting
[ﬂ—%»clock Source |JExternaI
[3] Bit Rate |
[2] —>»0utput Clock Rate |'Ha lfrate

(6]

28.000 000| Gbitfs

M

—>»Operation Bitrate

|'2.4 to 32.1 |v|

Input Clock Freg

| 1.200 to 16.05 GH(1/2 Clock)

|

I
[7]

X5.7.1-2 ~0OvH R EFEBE@ (External DiFE)

(1] reo 7 fGIRaIRL £,

#+&5.7.1-1 Clock Source D&%

ERIER NE
External MU195020A @ Ext Clock Input 27 XIZAS1ZnNd7ayr
MU181000A | MP1900A (235 ST % MU181000A D7ty
MU181000B MP1900A [Z#EAE S TV\D MU181000B D7 vy
MU181500B MP1900A [Z#EAE SV TVWD MU181500B D7 vy

[2] Clock Out 27X IEND7ay DL —R R ELET,

Fullrate: Z7uyZJ&kEE 17— —NMNIFRIC T,
Halfrate: H/17ay 2783 7 —21L—hD 0T,
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5.7 Misc2 #5E

s 7GRS MU181000A/B D354

(3]

4]

(5]

HAE b —h23RELET, [Variable]l F£7-1% Preset OB HIEIR
LET, 3LUE15.1.4 EYRL—ROBEIZSIRL TR,

vy & DA 7 % Me—1000~1000 ppm OFPHCRELET,
gy 7HEFETERDY [Externall OBAITFERINER A,

MU181000A/B D FEH#E vy 745 EL £ 7,

oy 7HRTRDS External D&

(3]
(6]
[7]

T —HDE Y —’RFIRSNET,

MU195020A OENEE Y L — IR FRRSINET,

MU195020A ®Z7 7 Input IRI7 XA TP ERFRSINET,
[1] D% E CiHEHE)JEIC MU181500B A3# IR L7-L(%, MU181500B (2 A
T 27097 BAEEOFERTT,

[2] & [6] OREICLDEEE Y L —RE AT 70y 7 AR B OBRE LT

WRLUET, FElEXT MU195020A-x01 2380nvex (LBE YR —h
21G) DFERTT,

£5.7.1-2 BEEVRL—FEANVOVIRERBOBER MOV FE AR %:E
Output Clock Rate Operation Bitrate Input Clock Freq EvkL—ké& j5
DEE DB DR OV ERROBER | &
Full Rate Clock 2.4~16.0 Gbit/s 2.4~16.0 GHz 1/1 7ay 7 CEpfE
16.0~20.0 Gbit/s 8.0~10.0 GHz 12 ey CEE
20.0~32.1 (21.0) Gbit/s | 10.0~16.05 (10.5) GHz | 1/2 7uv 7 CEfE
25.0~32.1 Gbit/s 6.25~8.025 GHz 1/4 a7 TEIE
Half Rate Clock | 2.4~32.1(21.0) Gbit/s | 1.2~16.05 (10.5) GHz 1/2 a7 CEE
25.0~32.1 Gbit/s 6.25~8.025 GHz 1/4 a7 TEIE

#£5.7.1-3 FEEYRL—FEAAYOVIEREFOREFZ (MU181500B + 4\ &850 {% FlE)

Output Clock Rate Operation Bitrate Input Clock Freq EvkL—k&
DERE D EE DR YRR OE &
Full Rate Clock | 2.4~15.0 Gbit/s 2.4~15.0 GHz 11 7wy CEIfE
15.0~20.0 Gbit/s 7.56~10.0 GHz 1/2 7wy 7 TEfE
20.0~30.0 (21.0) Gbit/s | 10.0~15.0 (10.5) GHz 1/2 7wy 7 THEfE
25.0~32.1 Gbit/s 6.25~8.025 GHz 1/4 7y 7 THEfE
Half Rate Clock | 2.4~30.0 (21.0) Gbit/s | 1.2~15.0 (10.5) GHz 1/2 7wy 7 CEfE
30.0~32.1 Gbit/s 7.5~8.025 GHz 1/4 7wy 7 CEE
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IOy g B R T

MU195020A 1, AT 527wy 7HHEIRIZE>T MU195020A EOHEkE, Eﬁ
RIEMNMBRDET, Z2TiE MU195020A &7 ay 7844668, w2 IREDHEE, 1
FOMEHEFR EIZOWT, AT/ 7GR SICHL £,

/Sg-.'
ZZ A AR MU181000A/B & MU181500B %»Effﬂ%a“éiﬂA
INHDEY 2—1%Z MU195020A EFEIC MP1900A (23555 L TV L
NHEVET,

MU195020A % LA T OESE Rk TEH L7238 OB LU E 22V CRLA
L%,

(1) MU195020A + MU181000A/B + MU181500B

(2) MU195020A + MU181000A/B

(8) MU195020A + MU181500B + Rl sy 745

(4) MU195020A + A7 Z7{4a TR

ZZ Tl MP1900A @, Slot1-2 |2 MU181500B, Slot3 & MU195020A,
Slot6-7 |2 MU181000B %445 L= ak TRl HA L £97,

F7=, MU195020A @ Clock Source iR E, BLT MU181500B @ Clock
Source R ENZFNENHEE (External) OIREENSFNEZFHRAL F4,

5.7.1.1 MU195020A + MU181000A/B> 414 + MU181500B v A ZE 3R

Ty DI

MU195020A, MU181000A/B, LU MU181500B D71 7 #5612 Tl,
[3.2.3 Vv EfIINT 5856 ) DEERIX, HAEZSRL I,

T84 T e A T :

1. MU181500B T i @ Clock Source #= & |2 T, [Unitl:Sloté:
MU181000B] #ER42L MU181500B & MU181000B A3 EHEIL £
(% 5.7.1.1- 1),

2. MU195020A HEiE® [Misc2] #7 @ Clock Source {ZC, [Unitl:Slot2:
MU181500B] Z&ERI 5L MU195020A & MU181500B »3EEEh L £
(X 5.7.1.1- 22 ),

3. MU195020A HEiE > Bit Rate (2T, /17 —#DE R —FRRETESH
IO ET, ®5.7.1.1- 2004 TlX, HH5 —#% 32.1 Gbit/s IZFRTEL T
WET,
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5.7 Misc2 #5E

. 10H 33000 Hz, | 0.000 Ulp-p oooowpp
| nmumpﬂ Gﬂﬂﬂupﬂ]H oppm

TR of I “ssc GBUJ GRJ o W‘

Clock to PPG
—_— | Halfrate (MUX) —————

25.000 000 Ghit/s )—’
Ref. Clock
| 12 500 000 kHz'

AUX Input Clock
nput Cloc] Sub-rate Clock

| S —
ok SN, ———
Clock Source |Unit1:s|ut6:MU1aloooa ‘v‘
Center Frequency | 12 500 000 | kHe
Offset | o | ppm
Reference Clock |\nterna| |v|
Calibrated Module S/N | 1A00000002 |

®5.7.1.1-1 MU181500B Clock Source 5%

IEI QOutput IEI Emphasis IEI Pattern IErrorAdditionIPre-CodeIMisclIMichl

_Clock Setting
Clock Source |'Unit1:SIOt2:MU1815OOB |v|
Bit Rate |'Variable |v| | 32.100 000‘| Ghit/s
Output Clock Rate |'Halfrate |v| Offset | 0\| ppm
Reference Clock |'\nternal |v|

X5.7.1.1-2 Clock Source FRE (Pv4 + oty A EENH)

.

FEROFNEE BV, 4212 MU181500B & MU181000B D HE &) & E4 L TL
72, HERREDONEFZ {4 T5E, K 5.7.1.1-30EEZ ATl Ryy
ANKIREINFET,

Warning

The selected module is linked with another module. Check the link settings of each module.

&

®5.7.1.1-3 EDa—LEBOEEF(7OTHRIIR
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5.7.1.2 MU195020A + MU181000A/B> > tH A
Ty DR
MU195020A & MU181000A/B ®7 vy 747 1D\ T, 18.2.1 =7 —lE%
TH5E 10X, FiHES L TLIEE0,
E] T 5 TR IA

1. MU195020A HiE @ Clock Source (27T, [Unitl:Slot6: MU181000B]
ZINT5HE MU195020A & MU181000B 23 #E L £9,

2. MU195020A i @ Bit Rate (2C, /17 —#DE v —IRRETED
JOTRVET, K 5.7.1.2-1041TiX, 1117 —4% 32.1 Gbit/s [IZEXEL T
l/\i‘a—o

IEI Output IEI Emphasis IEI Pattern IErrorAdditionIPre-CodeIMiscllMichl

_Clock Setting
Clock Source |Unit1:SIot6:MU1810008 |v|
Bit Rate |Var|able |v| | 32.100 000.| Ghit/s
Output Clock Rate |Ha|frate |v| Offset | 0.| ppm
Reference Clock |Interna| |V|

X5.7.1.2-1 Clock Source /RE (L2 tH A Y EFE)

5.7.1.3 MU195020A + MU181500B A ZE SRR + 4V 8o 0w o #AR
Ty 7 DT

MU195020A, MU181500B, }L UM a7 HAIGTR D7 vy 78 DU T
X, 1323 UoFEMNTH5E6 108K, SilZSKL, oo
MU181000A #4487 vy 7 fHETRICE S 2 TEEW,

TER I 3¢ T -

1. MU195020A M Clock Source (2T, [Unitl:Slot2: MU181500B]
2T 5HE MU195020A & MU181500B 23 #E L £9,

2. MU195020A HiiH® Operation Bitrate (2T, A L7ZWF—2DE v h
U—RERIRLET, 28 Gbitls OF —#&H 3 2585461%, K 5.7.1.3-10
BIDOEHNT [2.4 to 30.0] ZEIRLET,

3. MU195020A o> Input Clock Freq (ZFR /RSN TWBEK DI 0y
%, MU181500B ® Ext Clock Input ZR®7XIZAJILET, X 5.7.1.3-1
OFITIE, 28 Gbitls DT —X& N T57-9IZ, 14 GHz D/vay 7% N7
Li—a—o

4.  MU195020A [l @ Bit Rate IZH /17 —# Dy - —IRFE RSN ET,
FE 3 TAALTCWBZuy7i2ty, 17 —4DOe v N — B HTX5
TEERFEERLTLIZE N,
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5.7 Misc2 #5E

IIEI Output IIB Emphasis IIEI Pattern IErrorAdditionIPre—CodeIMisclIMisc2|

_Clock Setting
Clock Source |Unit1:SIot2:MU18150£)B |v|
Bit Rate | 28.000 000/ Gbit/s
Output Clock Rate |Ha|frate |v|
| J Input Clock Freq
Operation Bitrate | 2.4 to 30.0 |v| | 1.200 to 15.0 GHe(1/2 Clock)

5.7.1.3-1 Clock Source §%7E (w42 + &Ry OV GRS AR

5.7.1.4 MU195020A + A\ EonOvoE#EiR
T DR

MU195020A L27ay78HEIC oW T, 13.2.1 =7 — 2 T25%6 122 L
FLEHDF D MU181000A 47 oy 7 G TRIC B & Az TITZEW,

TR 3¢ I
1. MU195020A @i Clock Source (27T, [External]l ZIRLTZS
W, 1E
75

2. MU195020A M Operation Bitrate |Z°C, HHAJL7zWTF—XDE Y
L—MEZEIRLET, X 5.7.1.4-106TiX, 28 Gbit/ls DT —H%&H 1L
72D, (2.4 to 32.1] ZEIRLET,

3. MU195020A i ® Input Clock Freq (2R RSV TWDJEKR D vy
%, MU195020A @ Ext Clock Input ZRZZIZASILTTEE N,
5.7.1.4-1DO%1TiL, 28 Gbit/s DT —X&H 13572912, 14 GHz D/ vy
I ANTILET,

4.  MU195020A HjE @ Bit Rate (I /17 —#DE v - —I R FoRrESh £,
FIE 3 TAAL WD uuZicky, BT —2DE Y — B R TED
ZEERRERL TLIZE W,

|IB Output IIB Emphasis |IE Pattern |Err0rAddition|Pre-CodeIMiSClIMisch

_Clock Setting
Clock Source |Externa| |v|
Bit Rate | 28.000 000 Gbit/s
Output Clock Rate |Ha|frate |v|
| J Input Clock Freq
Operation Bitrate 2.4 to 32.1 |v| | 1.200 to 16.05 GHz(1/2 Clock)

X5.7.1.4-1 Clock Source %% (SMERY O HEEGITR{E FARF)
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5.7.2 Multi Channeltge

MU195020A (21%, T vV OFT —H &@LU CTH AT 5 Multi Channel
FEENHYV E T, Multi Channel ##E(%, XZ< Combination & Channel
Synchronization (25 TBAVET, oA, 72 a ldlo Tk E CEHMEREN 2
e0ET,

Multi Channel (ZBIL CTOFEROE H EIZTMX190000A ~ 7 F oA V7 ¢
TFIAP-R HEHY 7 =7 RS FEIEZ SR TTES 0,

Combination HBEFEEH
(1) 2ch Combination: MU195020A-x20
(2) 64G x 2ch Combination: MU195020A-x20 X 2 E¥=2—/L
Channel Synchronization % HEfE%H
(1) CH Synchronization: MU195020A-x20
(2) 2ch CH Synchronization: MU195020A-x20
(38) EY=—/Lfi] CH Synchronization: MU195020A

%5.7.2-1 Multi Channel @) xt & #5E

EPa—I/LME
. o 2ch Ch 64G x 2ch
&, A72az Combination Synchronization Ch. ; Combination
Synchronization
MU195020A 1 EVa—b 1 EVa—b 2FEV a—)b 2ET2—)b
YLk ULk IV Lk
MU195020A-x10 X X X X
MU195020A-x20 O O O O
MU195020A-x30/x31 -x31 -x31 O -x31
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5.7 Misc2 #5E

5.7.2.1 Combinationtge
Combination ¥¥REZH 4 5L, MU195020A ° MU195040A TF v /L [E D
PE— BRI I3 E R A L 5281280, 40 Gbitls 77U —a0R0
50 Gbit/s 77V r—3ar OFIN TEE T,

20 Gbit/s & 2 F ¥ VAT 528128, 40GhE = OTU3 D v —hThHD
40 Gbit/s DIV T VT —HA &3 ETEET,

MUXZ#GERLTZIRIZ40 Gbit/'sD1ch®DT—45%
AT DIIITNE—UREZRITLET
20 Gbit/s x 2

Channel 1 X1 X3X5X7X
Channel2 Y2 Y 2 X 6 X 8 X } C) X1 X2XsXa XX

40G 2:1 MUX LEEEDIGE

DEMUXZ#FL, 40 Gbit'sD1ch®dT—4%
ZIETHIIICRPAZEHELES .

20 Gbit/s x 2

Channel1 X 1 X 38 X 5 X 7 X

Channel2 X 2 X 4 X 6 X 8 X

Xz eXaXsX 0

40G 1:2 DEMUXLEEE D5

®5.7.2.1-1 2ch Combination /X\2—> 4% gk ={E
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64G x 2ch Combination #§RE& T 5L, ek 32G DT —4% 5K LT-64 G
DT —H%& 2 RMFBETEET, 20D 2 RMDOT —H 37 —0%, IHITHED
MUX 728 THRTEL S =TT,

ZOHEREIZ MU195020A-x20 + x31 % 2 BV a—/VIEE L TG AIZRE R
RETY,

Slot1 MU195020A Data1

Slot1 MU195020A Data?2

| |
== T LT
><

\

o T
Siot2 MU195020A Data2 >>< 2 >< 4 >< 6 X : X
L0 ’

X5.7.2.1-2 64G x 2ch Combination /X\3—> 4% (MU195020A2 E¥a1—)L)
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5.7 Misc2 #5E

5.7.2.2 Synchronization#gt
Channel Synchronization #48E TlE, I T v RV DXAIL T HZAZET,
B> MU195020A O CHLX ALV RIIZ RS ENTEET, £/, Skew &
RELT, Fr VO M AT cEET,

Cramel 18 1 X2 X3 X4 X | pongoyy—savir s
Y [ CREGEERBSE SRR

Channel2X 11 X 2

LES,
ZERILEE DMIIKETEE
PON7 T —2avEEDBE ZE AR ORIRECE

[X5.7.2.2-1 Channel Synchronization 7/\2—> 4

Channel1)i(1X2X3X4X M

N\ Bit 73 Skow % (Delay 713) 517 — 4 DBt Skew2EH
Channel 2 E\X "X 2 Y 3 X 4 X >'ﬁ‘él:é:‘-), EDa—ILME, =
! [EF v % L8 D 18 ¥ Skew &
! \ Bit Skew 3% (Delay %) RETEEY,
Chal’]ne| 4 XI N”” X 17 X o X 3 X D, j,-'?:':é
= I
Skew ControlDi5& g

X|5.7.2.2-2 Channel Synchronization B0 Skew

MU195020A-x20 % 2 EV=—/LfEHL, 7> 2ch Combination (Z&>THR
S#1% Combination1-2 @ 2 Z##DIE 5%, EHIZ Ch Synchronization 35Z&
PARETT,

F 1 LB R HA

Ao X7 X 2:1
Y Y MUX[’>12345X

e X7 X 2:1
S MUXE>12345X

[¥5.7.2.2-3 2Ch Combination ¢ CH Sync

Channel1 Y 1 ¥

w

N

Channel2 X 2 X

Channel1 ¥ 1 X

w

Channel2 X 2 X

N
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5.8 EZa—)LREIEIEA#ERE

Vo — /LRI REE T 5554518, Menu @ [Combination Setting] %
%7, Combination Setting & CaXELET,

RIS E 7 EIETMX190000A © 7 VA UT 47 FF7A49-R §lfl 7 by =7
Bt B E J 22 L T<IEE0,

#5.8-1 Combination Setting [EE#& &

Operation % EH B HNE
Independent MU195020A ZARS7 L CEfESH AL &|TE®
RLUET,
Channel CH Sync*1 *2 BT 22— L DT RTOF v XL
Synchronization Channel Synchronization Z3%ELE7,
2ch Combination™ 1 *2 ®GEY 2 —/ V% 2ch Combination |ZF%E

L, D% Y 2 — /L[ IZ Channel
Synchronization ZX ELF 7,

64G x 2ch Combination™®? *2 | MU195020A % 2 2 a— VEEF L2 L%, %t
HE2—/V% 2ch Combination |ZFREL,
MNOEY a— VB DORE— % 1/4 A3 50
THAELET,

AR EMF T 2 5D MU195020A Z1ZF
IRl — S — 2R TELET,

*1: MU195020A-x30/x31 DSAEET,
% 2: MU195020A-x20 34T,

5.9 Multi Channel Calibration #4gE

Multi Channel HHE, € =— V] [FIHIHERE A fcili /R BE TR 9572912,
BEZFITTHMENHYET, AHEEEIX MP1900A 25 SN 72 MU195020A
ERAHTEZ DI E U TN AT/ p o T2 L &I BE T,

SRR E T IEIZTMX190000A S 7 F NI H VT 4T FHS5A4F-R #7727
B E )22 LTS,
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5.10 AIERERZERAICE

HIERE Bea BA1201%, MU195040A BefEliE @ [Result] #7242y FLET,
[Result] #7713, EFRAIE B R EMEE, TESHREREIR /2> TOET,
MU195040A DR TEHEH 2 270030, T RE RAZENTEET,

JResuItIMeasurementIEl Pattern IIB Input ICaptureIMiscl
[1 ] ,_>|"uating ‘v!
_ Cycle |'Single |v|  unit |"I'|me | |'_o|day | 00:00:01 |
T E R | - T

Current “
L Calculation "Progresswe |v| = |nterval |‘100 |v| ms

[2] \;IErrUn’AIarm J;I*ndependent |v| |Date&'|'|me |v|
Eoom | | History Reset | | 2017/05/11 16:18:38 |

3] —1 o

Total INS oMl Zinritsu
N | | )
e [ — [ [ |
BERTEE T — !
B [ — ]
FrequencyllHz) [ ‘ Clock Count |
Clock Loss [ E— " 1]
Sync Loss [ - |..
Error &
Data Threshold | ----- ;\V Data Delay[ ----- | mul
XData Threshold| \ v - = | ps
Gatlng[ (0%) ] Overall Ch.
X5.10-1 Result 27

HHBGESMNO [1] OHAZEE 5L,

JﬁssultheasurementIEl Pattern IEI Input ICaptureIMiscl

'J'Gating

Condition

Auto Sync

— Sync Control

]
|

Unit|"|'|me |v| |’7ﬂ.|day | 00:00:01 |

ssive |" === Interval |‘100 |v| ms

ependent |v| |Date&ﬂme |v|

X5.10-2 15 BRE sEEEE

#5.10-1 BB EMEEBOEIREE

REHAZYFR LN TEET,

ERIEE

%

Input

AINEBALET 2 — AT HREZLET,

Gating

REA N o EZLET,

Condition

HESRMFICBI T o EELET

Auto Sync

H Bh (R eI REIC PR o E R LT,

Sync Control

R RN 7 USRI o B2 L £

573

7
i



BEE BIELE

5.10-10 [2] T, #REBZUIVEZHZENTEET,
HRIEDO R —30 Tl [Error/Alarm] OAFREINET,

| Error/Alarm

‘v‘ |\ndependent |v| ‘Date&ﬂme ‘v|

story Rese ‘ 2017/04/10 14:37:04 |

X5.10-3 #ERRFELEE

#£5.10-2 BRI TEBOERER

ERIEE RFS
Error/Alarm Error/Alarm JERE RE2FRLET,

X 5.10-10 [3] TF

¥RV OHEFERTREOVEZHIENTEET,

JResuItheasurementlEl Pattern IEI Input ICaptureIMiscl

Cycle |Repe at

Current

I_ Calculation |Prugressive

]
|v\\ Un|t|'ﬂme ‘v\ |'7n‘|day | nn:nn:nl]
ON

|v\| == |nterval |‘100 |" ms

‘ Error/Alarm

|v‘ ‘\ndependent |v| |Date&‘ﬂme |v|

‘ 2017/04/10 14:35:18 ‘
2ch Combinationl-2 -

Total - oM Anritsu
O C_ = [ |
e [ — O [ |
weel|  — |
I — )
X5.10-4 #HERF REEERT
#5.10-3 #ERFREZOEREE
ERIEE AR
Independent 1 DDOF ¥ /L DR EHE R
2ch Combination1-2* Datal/2 ® 2ch Combination & F

*: MU195040A-x20 THERSNET,
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5.10.1 InputyBIREBF DR E
X 5.10-1 THHZEMEED [1] OTEHE%Z [Input] IZEELET,

_|input |v!

[1] —> Threshold B Data®| 0.000| V  XData® |  0.000 | V «—[2]

[3] r—B|Date—}<Data |v| | 0.000 | v CTLEE| 0 | de<—[5]

[4] ——> W Delay | []l . mil | 0.000 | _Jps

5.10.1-1 Input SZFEIEH

[1], [2] Data A1 FE7-1% XData A 1O LEWMEEEEZHELET,

Data 18 51X MU195040A @ Data Input =746 A&, XData {8
1 Data Input ZRZENBANENET, LUK, Data Input I RZZD
BEICBILCIE, XData D% EEL T, AL ET,
—3.500~+3.300 V O#iPHT 0.001 VAT Y7 T LI E TEET,
=7L, T 5.13.1-1 Input % 7 J ® [Input Condition] T
[Differential 500hm] F7zi% [Differential 1000hm] (ZE%EL T\ 54
A%, Data, XData & s EMEDZDOMKHED 3.000 V LA TFERDLMETH] o
#
[REivET, YE

[3] Data, XData AJJEELEVMEOELZRELET,

X 5.13.1-1 Input #7 J® [Input Condition] T [Differential
500hm] F7zi% [Differential 1000hm] ##%EL, 7> [Alternate] %
BIRL TCWDGEITAZI T,

S

_llnput |v!
Threshold B Data@|  0.000 | vV Xata®| 0.000|V
-[E|Data-)<Data ‘v| | o000 V CE® | 0 \ dB

X5.10.1-2 ANEBEELZIMEEZEDREEBEE

[Data-XData] F7-1% [XData-Datal ZEIRL F¥, K EMIZ—3.000~
+3.000 V O#IFE T 0.001 V ATy ST LICRETEET,

[4]  Clock AZAHEALEALFR I 2R EL F9,

B Delay | U| . mul | 0.000 | { Jes

X5.10.1-3 Clock itBD &% €& B Em

mUI F72i3 ps DHEAZRINLUET,

<mUI HA7EE>
—1000~1000 mUI £T% 2 mUI ATy 7 Z LR IETEET,

<ps HALIE>
2 mUI IZHI Y 9% ps AT v/ T LI E TEET,
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JE:

(5]

R

E#PAIL, —1000~1000 mUI % ps HALIZHAR LI/ £,

#5.10.1-1 Clock SIfEME&E (ps BLIkF)

R E B ol
32.1 GHz -31.14~31.14
25 GHz —40~40
2.4 GHz —416~416

AN BN E T BA R ITRELERE b2 51,
Calibration H#E$E7Z7— 203547 LFE 9, Calibration ZEITL72W
A, BE ONFIRE LR EEENKRELRDGENRHVET,
MU195040A OALAHER E1E mUI LA PN L EL L TVH72 ps B
P CERSIVTODIE, R EEEZ DTN EDYET,

MU195040A-x11/x21 #BIML T4, CTLE @ Gain % €L E7 .

L

fEiZ 0~-12 dB O#iPH T 0.1 dB AT v 7/ ZLIZRETEE T,
CTLE® | 0 | de

X5.10.1-4 CTLE OFEEEE@

CTLE @ Band 1% [Input] # 71 GREIRLET, 15.13.1 ASRREHEHA |
DOFAEZRL TLIES W,
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5.10.2 Gating:#Z R DR E
¥ 5.10-1 HHEBGEHED [1]1 OHHE%Z [Gating] IZRELET
Result| Measurement @ Pattern |E@ Input [ Capture | Miscl
Gating A4
r---- - - - - ~-"-T-"-"-"-TTTTTo-TTTTTTTTTSTTTTTTTTT 1
[2] —>cycle |Repeat  |w|  lunit|Time v 0 |day 00:00:01 :<_[1]
Foo————ooooooo=oooo L S S S O M S S g S 1
:Current ON i
[3] : L Calculation Pro i i
! gressive v === |nterval |100 v ms |
X5.10.2-1 Gating XEEHR

Unit 5 H OHOHEE O AL AR, 2O EMEELET, £z,
Cycle T [Untimed] #i&RT 5L, HIEE O EMITENI 0 ET,

#5.10.2-1 BAIEEEADETE

Unit

BRERNS

Time

1#~99 H 23 FFfH] 59 43 59 B0 ETH 1 B EAL TRETEET,

Clock Count

E+4~E+16 $T% E+1 B CHTETEXET,
728, WERH DR/ NSRRI 1 B THY, ZZTHREITAHEEBLT- 17
X TRES THIEK T E20ET (K 5.10.2-2508),

Error Count

E+4~E+16 £T% E+1 B CHRETXET,
728, WIERM O/ Ny RREIX 1 B CTHY, - THRETAEE B L1/

X TREGS THIEK T E2VET (K 5.10.2-280R),

Block Count

RERZ— 08 Mixed Pattern OFE1Z, 31795 Block ©%i% Gating
LT ARHERETT,
E+2~E+14 FTx E+1 BAL TRETEET, 7ok, WIERFRHI D Fe/ Ny il

BEIZ 1R THY, 2o THRETAHEEB A 1 XKEE TR CRIEK T &
f;@ia‘ (X 5.10.2-2& 1),
BIERT
1s

| | | | |

| | | | |

Os 1s 2s 3s 4s

F-------- >
B ERAA .

e IR ERE R RISy
X5.10.2-2 BIELRTEAIIVY
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(2]

(3]

ko

Cycle H H O OHIEBEMEA IR TEET,

#5.10.2-2 AEBFEDHRE

Cycle BHARES
Repeat E X O EZARV IR FF,
Single 1AEX B OA THIEEE TLET,
Untimed HEBR AR R DRER TH R ETRIE LT £7,

HEREDOF AR ELET,

| Error/Alarm

| Zoom |

Current

L Calculation | Progressive

ON

|v\‘ = |nterval |'100 |v| ms ‘

‘ Progressive |V||Date&'|’|me |'| :

Immediate

|' 2017/04/10 14:43:17 |

‘ Current

ON

LCaIcuIatiun [Prugresswe |v| = |nterval |'100 ‘v| ms ‘

| Error/Alarm

|v| |Independent |v| ‘Dat |v|

200

| Zoom | History Reset | | 2500 a:45:38 |

[(5.10.2-3 BIERBRTOREERBEME

#5.10.2-3 BIERBRTDEKE

Current

RERNE

ON

BIEETOWET —XDOREMEREREL= A7V 2 A
LT LICFERLET, A2V A 50T [Intervall T 100
ms, 200 ms, F7/21% 500 ms* FERL TTZEW,

F7z, WEERPHERIL Calculation T, HIERRENHD R
B REFK RIS [Progressive] E—RK&EV AT NZ AL
TLOAMEREREFKRT D [Immediate] E—RZEIRL
TLIEEW,

OFF

R T LI A ORE R 2R U ET, A
WOBEIADHE T T HETHEIFSNEE A,

500 ms % 2ch Combination FfDAFRIINFET,
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HIER 2N 1 B HAC, Interval = 200 ms DA D Calculation &HIE#E R
BIFRIZLL FOINITR0ET,

1s

< »
l »

200ms | 200ms | 200ms | 200 ms | 200 ms | 200 ms | 200 ms

3HIE (B E1 E2 E3 E4 ES E6 E7

Current = ON : Calculation = Progressive

[ 2 3 4 5
£Hr— | E S En Y En T E, S E, Es
n=1 n=1 n=1 n=1

Current = ON : Calculation = Immediate

&nE| | 25— | E E, Es E, Es =

Current = OFF

eHr— Y E,
\ n=1 1E

S

X5.10.2-4 BIEHFERRTOEK
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5.10.3 Condition:ZIRBF D L FE
X 5.10-1 HH & EMHEO [1] OEHE% [Condition] IR ELET,

__|condition |v!
[1] —>Error Detection |Insertion/Omission |v|
[2] —>EVEF Interval |m|
[3] —>alock window Bit Window OFF [4]

X5.10.3-1 Condition g2 EIEH

[1] [Error Detection] X HDOH b7 —fH HiEEZRIRLET,
*5.10.3-1 IS—BHAEDERTE

Error Detection BREAR
Insertion/Omission B RF =0, 0" T BN IS 0IC B LT — %
I RLET,

Insertion =7 —: By 2= R0" 0“1 I8 (bLIc =T —
Omission =7 —: B2 — 31" b 07 I8 kL Tc =5 —

Transition/Non Transition | BEE YN CRAELZD T —BLOEBBE YN TCRAELZDT—%
I RLET,
Combination RFIZEIR TExEH A,

wames LT L
(b) RERFEAE/NF—2 ’_L u —
L

(c) b—2ILTS5—

(d) InsertionT5—
(e) OmissionTo5— ’_‘ ’_‘ “

[5.10.3-2 Error Detection (k—#%JLIZ—, Insertion T5—, Omission T5—)
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(@) AhnNa—y

(b) RERRLE/E— _I L]
(c) b—2ILT5— ] —I
(d) TransitionT5—

(e) Non TransitionTZ>— |_—|

[®5.10.3-3 Error Detection (k—#%/LT5—, Transition T5—, Non Transition T5—)

[2] [EVEFI Intervall HEHOHFNHZT—A L Z— L BLIREZT—T)—A
=SV RBIT DA 2 — VR 2B I L £ 9,

£5.10.3-2 A A—/\LEBDOERTE

EI/EFI Interval RERNE
1ms 1 ms Bz A2 — L LET,
A B =N H T BAEIIA L H =SV LT E T,
10ms 10 ms HfiZ A Z— LU E T,
A B =IO BAEIIA L H =SB LT E T,
100ms 100 ms Hf 2 AL Z— LELET,
AR =7 H T BAEIIA A — SV LT E T,
1s 1 s WA Z— "N ZBFERERDS 0 LSRG, 1 &
L/jzﬁ—o

[3] Block Window FERED I TR {2 IR £77,
Block Window 1%, WNERFE A/ X —ZxL, v AZHHIRAZ R ETHILT
REEIRO LT —%~ A7 LET, X EDFEMIXN5.3.7 Pattern Editor (2
Lol F — AR AR TTZE N,

%5.10.3-3 Block Window ¥£EED % E

Block Window BRERNS

ON Block Window AL AL E 3,
Block Window % &2 11272 > CW\W5 Bit1x, Error
REE~AILET,

OFF Block Window #LEEZL FHA,

72721, L F DAL Block Window Z 5% & TEXFEH A,
AR 2 — PRBS, X Mixed ZHREF
- Capture FITHF
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[4] Bit Window #ERED FIT RI R AN L F9°, Bit Window (3, FRER/ 7 —
D 32 bits T EITHIEDH R AR E T HHEAE T, B EDFEMIX
[5.3.7 Pattern Editor (2L ER ¥ — R 2SR T30,

%5.10.3-4 Bit Window #EED B FE

Bit Window HEAA
ON Bit Window ZLEEAZ L F9,
OFF Bit Window LERZ L £ A,
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5.10.4 Auto Sync;EIRE D

X 5.

=1 —

ax A
10-1 HEREFEHO [1] ©HEE% [Auto Sync] TR ELET,

_lAuto Sync |v|

Auto Sync ON

L Threshold |INT |v|

E-2

E-3

E-4

E-3

E-6

E-7

E-8

X5.10.4-1 Auto Sync REIEH

Sync Gain 75 Sync Loss ~FHILEVMEAARZ -84, B BRI RS
WLBRA AT T2 E IR F T,

£%5.10.4-1 Auto Sync DBFE %

Auto Sync RERE 7

ON H BRI R 2 FAT LU E T, i
OFF BRI 2 T EE A

Auto Sync 28 [ON] OARFET, RSN FATINDFEDFEOLEVME
HELET,

Threshold Z10N(N = 2, 3,4, 5,6, 7, 8 F7/-i [INT] IZRETEE

R

[(INT] orx, FH5ZIAHREE (Sync Gain) MFEIMAZIVIKEE (Sync

Loss) 7OHENE, FHLEVMEIZEDITVWET, Syne Gain D EXITFEY

FREPILEMEZ B Z DL, Syne Loss EHIESIVET, £/, Sync Loss

DEXIZFRV RN [FEHIEIE L EVMELL FIZ725E Syne Gain SHIESIET,

FHLZMEIZSWTE, [INT] %4133 5.10.4-2, 10N(N =2, 3, 4,

5,6, 7,8 DEEIEF 5.10.4-35 S ML TZEY,
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#5.10.4-2 Threshold EELEHALELME (INT DIEE)

Threshold Y%= = {—Ia_%{ }
Sync Test Pattern Data Length i 787
Control
Sync Gain — Sync Loss Sync Loss — Sync Gain
- PRBS, on-1 (128) x 2,000 (128)
Mixed Pattern, (=7, 9, | (2,048) x 5,000 (2,048) x 4
PRBS 10, 11, 15,
A E 20,23, 31) |_1 _1
40 64
=25E-2 =156 E-2
Frame ON | Mixed Data #f, 128 (128) x 200 (128) x1
BLY ZeroSubstitution , |~ (2.048) x 64.000 DataLength
- ’ ’ (2,048) x —aLensth
Quick Data 5,120 1 x 198 x 8
5,120
=1.95E—-4
5,121 (128) x 200 (128) x1
= (2,048) x 128,000 ( DataLength
’ ’ 2,048) x — o oern
10,240 1 128 x 8
10,240
=9.77E-5
10,241 (128) x 200 (128) x1
- (2,048) x 640,000 ( DataLength
’ ’ 2,048) x —CETeR
51,200 1 * 1288
"~ 51,200
=195E-5
51,201 (128) x 200 (128) x1
= (2,048) x 1,280,000 ( DataLength
’ 2O 2,048) x — oo TTeR
102,400 1 128 x 8
102,400
=9.77E-6
102,401 (128) x 200 (128) x1
- (2,048) x 2,560,000 ( DataLength
’ POV 2,048) x —CETeRT
204,800 1 * 1288
204,800
=4.88E-6
204,801 (128) x 200 (128) x1
- (2,048) x 3,840,000 ( DataLength
’ O=, 2,048) x —oern
507,200 _ (256) x200 128 x 8
~ (4,096) x 3,840,000 _ (512) x1
1 (8.192) x DataLength
~ 307,200 ’ 128 x 8
=3.26E-6
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#5.10.4-2 Threshold FXELRIHALELME (INT DIFE) (i)
. IZ5—¥
Threshold $2Y3 = {—}
Sync Test Pattern Data Length A=k
Control
Sync Gain — Sync Loss | Sync Loss — Sync Gain
Frame ON | Mixed Data 5, 307,201 (128) x 200 (128) x1
BLU ZeroSubstitution, | ~ (2,048) x 5120000 (2.048) » DataLength
Quick Data 409,600 2,048) x —————
() () _ (256) x 200 128 x 8
~ (4,096) x 5,120,000 _ (512) x 1
1 (8,192) x DataLength
~ 409,600 ’ 128 x 8
=244E -6
409,601 (128) x 200 (128) x1
524,988 (2,048) x 6,553,600 (2.048) x DataLength
’ _ (256)x200 128 x 8
~ (4,096) x 6,553,600 _ (512) x1
1 (3.192) x DataLength
~ 524,288 128 x 8
=191E-6
524,289 (128) x 200 (128) x1
- (2,048) x 13,107,200 ( DataLength
’ U 2,048) x — e
1,048,576 _ (256)x200 128 x 8
"~ (4,096) x 13,107,200 _ (512) x1
1 (8,192) x DataLength
71,048,576 128 x 8
=954 E—7
1,048,577 (128) x 200 (128) x1
2,007,152 (2,048) x 26,214,400 (2,048) DataLength
_ (256) x 200 128 x 8
(4,096) X 26,214,400 _ (51])2) Xi .
1 (8,192) x Datalength
= 128 x 8
2,097,152
=47TE-1
2,097,153 (128) x 200 (128) x1
1194504 (2,048) x 52,428,800 (2.048) x DataLength
_ (256) x 200 128 x 8
(4,096) x 52,428,800 _ (51];2) Xi .
1 (8,192) x Datalength
= 128 x 8
4,194,304
=238E-7
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#5.10.4-2 Threshold FRFELREHILELME (INT DIHE) (HiE)

~ 268,435,456
=373E-9

Svne Threshold 38Y= = {L_%H
y Test Pattern Data Length A%
Control
Sync Gain — Sync Loss | Sync Loss — Sync Gain
Framfz ON | Mixed Data &8, 4,194,305 (128) x 200 (128) x1
}SJZU\ ZeroSubstltutlon, ~ (2,048) x104 ,857 ,600 DataLength
Quick Data 8,388,608 ) (2,048) x T logxs
(i) (i) S
8,388,608
=119E-7
8,388,609 (128) x 200 (128) x1
= (2,048) x 209,715,200 DataLength
16,777,216 8 (2,048) x —atalength
B 1 128 x 8
16,777,216
=596 E—-8
16,777,217 (128) x 200 (128) x1
-~ 2,048) x 419,430,400 DataLength
33,554,432 (2,048) x (2,048) x —aralength
~ 1 128 x 8
" 33,554,432
=298E-8
33,554,433 (128) x 200 (128) x1
- (2,048) x 838,860,800 DataLength
67,108,864 8 (2,048) x —atalength
B 1 128 x 8
67,108,864
=149E-8
67,108,865 (128) x 200 (128) x1
- 2,048) x1,677,721,600 DataLength
134,217,728 ( 8 (2,048) x —aralength
~ 1 128 x 8
134,217,728
=745E-9
134,217,729 (128) x 200 (128) x1
N (2,048) x 3,355,443,200 DataLength
968,435,456 8 (2,048) x Datalength
1 128 x 8
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#5.10.4-3 Threshold X ELEIHLELME (E-2~E-8 DIFE)

Threshold $RY3 = {ﬂ}
Sync Control vy
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
T 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
=400 ~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)
(2,048) x 5,000,000 (2,048) x 4,000
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

1
40,000,000

=25E-8

1
64,000,000
=156E—-8

(2,048) x 4,000,000

7
i
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5.10.5 Sync Controli#Zi{REr D% E
X 5.10-1 HEZEFE®D [1] ©HEE% [Sync Control] 2% ELET,

_lSync Control |v!
[1]—>control | Frame on |v|
[2]—> t Frame Length | 128 | bits
[3] —> Frame Position | 1 | bit

X5.10.5-1 Sync Control 2 EI1EH

[1] B Z— R AR £,
£5.10.5-1 Sync Control MR E

Control BRERNE

Frame ON | Frame [EIH T RA@EIRLE£4, ¥ — 0 ZeroSubstitution, Data, Mixed
DEXFIENTEE T, Frame X2 — 2B 4+52 L CRIMZLET,

Quick Quick RIS XAEZBIRLET, /¥ —2 % ZeroSubstitution, Data DEX|Z
BIRTEET, AN AE = EBNEATVICEZIAALT, BIAATE R E— %
U R — LT T—EEZLET,

Control [ZTHETEARM G RIL, BEHEIE O [Pattern] ¥ 7 CiEINL
TWDRER =I5 T, LN DEBV RV ES,

%5.10.5-2 REAAKXDET

Control &5
Test Pattern
Frame ON Quick
PRBS - -
ZeroSubstitution O O
Data O O
Mixed O -
[2] [Frame ON] OIRHET, Frame /XF —L DA — EHBRELET,

Frame Length 7& 4~64 FT 4 bit A7 v T T IR ETEET,

Combination & ERHITZL —AEYME2S N £ (N ch Combination) (2
e0ET,
/i?i_-.'
Combination R CRIHIZ I SHWEATE, Frame /3% — K% 64 bits
(2T B ERIMZRRDLT <R ET,
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3]

[Frame ON] OIREET, Frame &% BT DMt G % — D JEE
NEZRELET, Frame Position DR ERMPMIILL FIZ720FE T,

+ Independent ®H
1~ %t5 /% — 4 — Frame Length + 1), 1 bit A7 >
+ 2ch Combination I,
1~1+2n, 2 bit A7V
fgtt /N4 — > K -FrameLength

n O KME = INT( 2 )

Rt g2 — 2 BiX, BElE O [Pattern] %7 CiIRL T AR/ <
F—=NZEST, LT DLBY R ET,

#5.10.5-3 BHMR/\I—2RDEE

Test Pattern BHMR/NZ—V R
ZeroSubstitution NG —
Data NG —
Mixed Block1 ® Row1l D/ \F— &

£

[Frame ON] Tif, RELI=T7L —bF = LREIC/NZ—UDIENITHFE H
TET 254, RENCEANIZENHVET, 7L —a 7 — iz fE
=—IREYNIONRE = BB ETHIENEELNTT, 22T THHN
H—FlX, X 5.3-1 Pattern #7 |® Length 728 511 LA FDEX, 512
YL B2 5 IV EEH G LT T,

S
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5.10.6 Error/Alarm;E RN L TE
5.10-1 fERF/RMEED [2] OTEHE% [Error/Alarm] I ELET,

[2] [4]
| )

‘vJ |‘Date &Time |‘4——[1]

|' 2017/05/11 16:15:43 |

| Error/Alarm

3] —>m

Total INS oM Anritsu
= = . = | O )

|v| ‘Independvent

2 O | C— | )

8= L — |

«  — )

FreguencylkHz) | ----- | Clock Count o \

Clock Loss | ————— |..
sync Loss ([ — 9
Error & &

Data Threshold | ————— | V Data Delay | ————— | mul

XData Threshold|  — v ([ — | ps

Gating [ {0%) ] m— (5]

®5.10.6-1 Error/Alarm 2 FIEH

(1] WERMORRIA T ERINLET,

Date&Time: BER A 2R L ET,
Start Time: HIE B AR 2 KRR U ET,

Elapsed Time:  #EBHNIxT o8m KM A2 R RLUET,
Remaining Time: & &8I xH 050 FRIZ R RLET,

[2] Error/Alarm Ot AN ZVEYRLET,
History Reset: 77— 77 —AFROLAN T —4%UEy L ET,
[3] Error/Alarm HIE R RAILKFRERINLE T,

Zoom : PR, BRDER, =T — A Z— L, Clock Loss 12
S —3V%8, Syne Loss A% —73V%, Clock Loss
FAMREE, Syne Loss FAMKEE, BIO=T7—F A0k
REZAL KRR T D LR DA EIRLE T,

YERFE R IERIREED Error/Alarm OfE R - HENZF 5.10.6-11TRL
S
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Total INS oMl Anriksu
m [ = |
e [ — . — . — |
wer | 0 |
I J
Frequencyl(kHz) [ - | Clock Count |
Clock Loss [ — @
Sync Loss [ — |'.
Error o9
Data Threshod |  — '|V Data Delay|  — | mUI
XData Threshold| - '|V (- '| ps

X5.10.6-2 fERRTZIFERFOISO—)LIEKEE

5.10.3 I8 C
Transition/Non Transition ##& <KL E7,

WELLTT — MG HEIZLY, TotalINS/OMI 7>

#&5.10.6-1 HRFTRZEIFERFEOIO—ILIBR
IHH i .
ER Total AYREFIRLET, %
INS = (Insertion Error) #& RLET, g
OMI 03 (Omission Error) #H&K/RLET,
Transition 0= (Transition Bit Error) #&RLET,
Non Transition #W= (Non Transition Bit Error) Z#&/RLET,
EC Total POBAERRLET,
INS 0% (Insertion Error) ##/RLE T,
OMI #0%#% (Omission Error) ##/RLET,
Transition #0%L (Transition Bit Error) Z##& <L E 7,
Non Transition #0% (Non Transition Bit Error) Z& <L E T,
%EFI T =TV — A BNV HEFRLET,
EI TT—WRAELAL = VAR FRRLET,
Frequency(kHz) JEAW AR R LUET,
Clock Count Iy AT MR RIRLUET,
Clock Loss Iy AR B =SV, FEAER T =Z RN LET,
TREAT : BT —H
AT EARN) T —X
Sync Loss AR B =SV, AR =S R RN LET,
TREAT : BT —H
AT EARN) T —X
Error T —RERNE=FEFRLET,
TREAT : BT
AT EARN) T —X
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#5.10.6-1 HLRKFTREIEERFOIO—ILER (E)

I5H FREEIE
Data Threshold Auto Adjustment FEITHFD Data LEVMEEF2ERRLET,
XData Threshold Auto Adjustment FE1THFD XData LEVMEEEEZFRRLET,
Data Delay Auto Adjustment FTRFD Delay fEa & ~LET,

YERFREBIRIFD Error/Alarm OFE RFTRA#E 5.10.6-21RLF 1,

Anritsu

Clock Loss @@ @ Sync Loss & @ Error @ @

X5.10.6-3 AT REERBOIMO—LIERKEET

#*5.10.6-2 AR TEZBREOIO—/LERK

HHE BEEEME =

ER ROREFRRLET,

EC BB AEFRTLET,

Clock Loss Iy JaAA B — SV, BAERNE=A2FRRLET,
PREE AT BT —H
AT AN T —%

Sync Loss TraR, BERNE=AERRLUET,
PREE AT HL T —H
AT AN T —%

Error T —RERNET=FEFRRLET,
PR EIT BT —&
T ST AN T —X

[4] Combination F/~
FORAERD Combination IRAEZ BN F9-,
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[5] Error/Alarm #I7EHEH: Overall Ch i@ BAFA

HERERRRE AT Ry 2% 8L, BUADHIEEZLUET,
# 5.10.6-3ITAMEEE A THRFIZBEL Overall Ch M ORERKE RLET,

%5.10.6-3 Overall Ch EE DRk
HERERT =

15H

ER Total

B RELIRLET,

INS

Y3 (Insertion Error) #F ~LFT,

OMI

03 (Omission Error) Z#F/R~LFET,

Transition

203 (Transition Bit Error) Z#&/RLET,

Non Transition

03 (Non Transition Bit Error) ZF ~LE,

EC Total

MO EFRRLET,

INS

0% (Insertion Error) #F L ET,

OMI

0¥ (Omission Error) ZFR-LET,

Transition

0¥ (Transition Bit Error) ZF R~LEd,

Non Transition

0% (Non Transition Bit Error) ZZF <L £,

Clock Loss

Ty JAAA LB — SOV, AR T =S 2R R LET,

IR T HL T —&
TR T EARN) T —4
Sync Loss YRR Z =NV, AR E AR RLET,
IR T HL T —&
TR T EARN) T — 4
Error T —FRERNE=FERRLET,
PR HL T —&
AT AR T —&

(ORI Data1 | v S

Result |Measurement {8 Pattern |@ Input | Capture | Miscl

]
J

,<]‘Gatmg

Iv]

Cycle ‘ﬁepeat Unit ‘ﬁme

Current ON

|vk| {_ﬂ‘lday | EIEI:[IEI:[Il‘l

L p . P All Channel{Slots) (=]
Calculation  Progressive |v| — intenal [100 ‘v‘ ms =i v o
: [Ermor/alarm ‘vl |independent ‘v‘ |DatesTime ‘v‘ atsy ER \ 1.749 3005707‘\ | 1.333 3005706] \ 1.666 sooe—os]
I Zoom J I History Reset J ‘ 2017/06/15 05:55:15 ‘ EC ‘ 52 49°J | 400 °°°’| ‘ So0 000]
Total IS oM Anritsu C\uck\.uss“ 0}..|5Wc Loss| 0}..|Errur..
ER | 1.749 300E-07|| 1.333 300E-06 || 1.666 600E-06 | . - = -
ec | 52 80| 400 000/ 500 000 | Total INS oM
% 20.000 000 atsz ER \ 3.536 SDDE-DSJ | 2.000 oqu-uﬁl \ 1500 otmE-us]
B 2000 000 ec| 707 328 400 000 | 300 000 |
Frequency(kHz) | 99991C\nck Count [ 3.000 000E+11] C\uck\_ﬂss“ 01..|ch Lnss‘ 0“..|Ermr..
Clack Loss [ @@ = = = =
sync Loss \ D|..
Error 9

Data Threshold | —|v patapelay[ = o— |mun
XData Threshold | —v = | ps
Gating [ (0%) ] All Channel

1| I

¥5.10.6-4

JBIESESR Sub EE (2ch Combination)
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510.7 DYARRSNI-IETEZANT HEEDRE

- DA IERENT- 0y 2 AL, PuAi SRR S EITOSAE, R
BTN LD Delay OFRENEZBET 572012, LU T DT Delay @ Jitter
Input % [ON] IZLTLEENY,
MU181000A/B (7= 001 ¥y #2855 E) & MU181500B A 7%
A3, Delay @ Jitter Input % [ON] (Z3%EL7=HEIZ, MU181000A/B &
MU181500B @ [Jitter Modulation] % [ON] (Z5%EL CTLEEWY,

- Delay @ Calibration #F4T32%451%, AJME B OV X 2% BASTIZL
TLIEENY,

Delay m | 0| . mil | 0.000 | { ps
I Relative I | 0 | mul JitterlnputB

X5.10.7-1 Clock Delay & {EEmE

/i-'l'.'
Delay @ Jitter Input 3 [OFF] %%, Do EHShi-ray % N
N3 58, NP ZEIRDGERHVET,

DB EIRENT vy ANT1THE, Delay 727 A RATLIZD, AR
BEMAENKEL ST T DA BHVET,

Delay ##21%, MIHE%E Jitter Input 73 [OFF]) T Delay D% E
A =D 572D Feedback ALEZL TWET A, Jitter Input %
[ON] (29 5L, Feedback #LEEA ) 57= Delay D% EMEEME T L
F£7, Jitter Input OFXEI, LLFOIDCHEBIZEDOE TREL T
7EEN,

Jitter Input Jz
ON Ty AN THEIE
Iy 22T 5V v ZEIIIEN K ENEED BER H#IE
(Jitter Input % [OFF] |29 %& Delay WAL EIL/RDHEX)

OFF PiAR~—  ORIE
Eye Margin #|%&, Eye Diagram /£, Bathtub | &
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511 AIEFHDERTE

HIESA1%, MU195040A BefElEiE @ [Measurement] #7 TR ELET,

[Measurement] %71, 5 DOEERBLOFREB THERINTNOET,
LT DX ERIHER A TRLUET,

|ResuItIMeasurementIl3 Pattern IIB Input ICaptureIMiscll

—__Gating
Cycle |'Repeat |v| Unit |’Time |v| |'—0.|day|’ 00:00:01'|
Gatin R N S B . | )
L Calculation |'Progressi\.re |v| m— |nterval |’1CICI |v| ms
| Auto Sync

Auto Sync ‘ Auto Syne “ == Threshold |'INT |v| ‘

: __SKP Crdered Set
SKP Ordered Filtering | OFF |
Set L Specification |F'Cle Gens |v|

_Sync Control

Control

Sync Control

Frame Length | 64.| bits === Frame Position | 1.| bit

Mask |00 00 00 00 00 00 00 0O

7
i

‘l Selji I

— _Erroriflarm Condition

Error/AIarm Error Detection |'Inser‘ti0m0mission |V|

Condition EIFEFI Interual |'100|'ns |v|

®5.11-1 Measurement 27

%5.11-1 Measurement 27 E - RRIEBBEHER

I5H RERIE
Gating HEF N T o EXLET,
Auto Sync B Eh[F AR B AR EER L ET
SKP Ordered Set SKP Ordered Set D74V I+ HRES
LET,
Sync Control RN B 2 ER L ET,
Error/Alarm Condition WEITVECE T 2 EZLET,

INHOIE B [Result] #7 CRIUEREN TEET, 72721, Sync Control 358
O Error/Alarm Condition {22\ T, REEIZT, JUFEMARRENTEE
7,
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5.11.1 Gatingl[ZDL\T
AEHIZRT 2% EL, [Result] #7 @ [Gating] LRI TT, X EN
BIZ DWW TIET5.10.2 Gating BIRFFORRE | 25 L TTES0Y,

o

RO

—(Gating
Cycle |JREpeat |v| Unit|'1'|me |v| | 0‘|day|‘ 00:00:01]
Current
L Calculation |’Progressi\na |v| = |nterval |f100 |v|

X5.11.1-1 BIERELAZEIER

5.11.2 Auto SynclZDL\T

B

A B IZBET 2% €L, [Result] #7 @ [Auto Sync| ERIC T, BRENED

FAZ OV TIE5.10.4 Auto Sync IBINFFOR E | 25 RL TZEW,

__Auto Sync

Auto Sync ON === Threshold |JINT |V|

X5.11.2-1 BEEREAEILHEEERTEIER
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5.11.3 SKP Ordered SetlZDUL\T

SKP Ordered Set D7 /L2 T 5B EZLET,

SKP Ordered Set
Filtering OFF

L Specification FCle Gens v

K5.11.3-1 SKP Ordered Set £ FIEE

#5.11.3-1 SKP Ordered Set DETERHNE

EREE RENE

Filtering SKP Ordered Set 7 A NWZV T LR ELET, 74VZV TSN

7= Ordered Set IZ=T7— T MNIFTEENFEA,
ON: SKP Ordered Set =7 4 /LZV 7 1LFET,
OFF: SKP Ordered Set 74XV T LEHA,

Specification | PCle Genl 7°5 PCle Genb EFTOMAERELET,

Filtering % [ON] IZRXEL CWHEXIIAE T TEEE A,

SKP Filtering B§pEZ (i H T AL X OHIRFHEALL FITRLET,
+ SIED OA#7x—RAI%, Datal ZfE AL T 5,
SI ED (2 MU195040A-x22 231> AR—/LZFLTCUNA,
[(Input] #7 @ Clock % [Clock and Data Recoveryl (ZiXEL T3,
Combination Setting #4717 4Ry 27 AT, SI ED % [Independent] 7%
EL TV,
Test Pattern OFfj% [Datal IZEXEL TWD, 730, ko= a—RH A
\ZfE~72, SKP Orderd Set & & dp/ 32— %X EL TS,
PRBS, ZeroSubstitution, Mixed /~%— Tl%, SKP OS Filtering %
[ON] |ZF%ETEEREA,

RIET DT AT = DOl L FIORLET,

£5.11.3-2 SKP Ordered Set Filtering B DR T A/ 82—

g SIPPG [ZERET 5T AMNEZ—L SIED IZERET 5T AN Z—2
PClel 8b10b_CP_LO_SKP.ptn 8b10b_CP_LO.ptn
PCle2 8b10b_CP_LO_SKP.ptn 8b10b_CP_LO.ptn
PCle3 128b130b_MCP_LO_Gen3.ptn | 128b130b_MCP_LO0_Gen3_SRIS_NOSKP.ptn
PCle4 128b130b_MCP_LO_Gen4.ptn | 128b130b_MCP_L0_Gen4_SRIS_NOSKP.ptn
PCle5 128b130b_MCP_LO_Gen5.ptn | 128b130b_MCP_L0_Gen5_SRIS_NOSKP.ptn
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5.11.4 Sync Control[ZDUL\T
AEBICHATLOIRET, A F—rOREAA, 7L —2K, BLUR X5
INB— DAL EIC B 5 ELX, [Result] #7 @ [Sync Control] &[FRILUT
jﬁo

_Sync Control
[1]——) Control |'Frame ON |v|

[2] ——)t Frame Length | 128 | bits === Frame Position | 1.| bit(——[3]

-

Mask |00 00 00 00 00 0000 00 00 000000000000 00

[5] —— >  Auto Channel Order “

X5.11.4-1 REAARDERTE

(1] B — DR @R L,

[2] Frame Z—L O — EZRTELET,
Control 78 [Frame ON] FRRZHZhERDET,

[8] T —2HORktG \F— O EEZRELET,
Control 7% [Frame ON] FFIZH &R0 E T, 36X, [5.10.5 Sync
Control HRFFOFRE | S L TTESW,

4] <A RF—L TRELET,
Control 28 [Frame ON] BRZHZhE/RVET,

[5] 2ch Combination I, 2ch @ AJNES| B B2 HIEL £,
ON D Lx(2iE, /yBfEXIL7- 2ch Combination 7 —# D A JEF % B B
IR L TR £,
OFF OLX(Z1T, 2ch OF —X & IELWIESTHEER L 72N EIEH IZHIE AT
XFEH A,
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5.11.5 Error/Alarm Condition[ZDULNT
RIEBRICET2RET, =79 RN EBLOTT—FE =T — ) — (7 —
NV OETEN, [Result] 27 @ [Condition] &[FEIU T,

ErrorfAlarm Condition

[1]—-—) Error Detection Insertion/Omission A

[2] —> El/EFI Interval 100ms  |¥

X5.11.5-1 ITS5—/75—LBIEFHERTE

[1] =F—#HJ711305.10.3 Condition TIREFOR E | # SR TTZEW,

2] =F7—BIOR=TF—TV— A X =V DFEENL, 15.10.3 Condition &R
FFORRIE | SR TSN,

7
i
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5.12 Pattern ME&5E (MU195040A)

ED @ Pattern @R EL T 5121, MU195040A #{EHE D [Pattern] #7 %
BT, R RF— L DRBIRBLOHELXLET,

Pattern O EIL, MU195020A LRARICEE CTEXET D TI5.3 Pattern D%
£ (MU195020A) ) S L TTZE0,

IResuItIMeasurementIEl Pattern IIEI Input ICaptureIMiscll

Test Pattern EI[PRBS |v| Logic EI|'PDS |v| Bit Shift |"_bit |v|
Length ® |'2'*15-1 |v| bits EI
Mark Ratio @ |'1I2 |v|
_Mask .
‘ Block Window OiFF Bit Window OFF External Mask ‘

X5.12-1 Pattern 47

#5.12-1 Pattern 3% F - RREH
IR SRER

Test Pattern SRERRZ— BRI E T,
IR U722 — N L CRRETE H N B £,
[5.3.1 Test Pattern {22V TJERI—DNETY,

Mask Block Window, Bit Window, ¥ External Mask %
ENENHRELET,
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5121 <RY

ki
il

AR A F—NZBNT, = FBLOKE Y MK TV A7DFATERIRLET,
~ AT DNLE DR E Pattern Editor # A7 0/ Ry 7 A L CTHRELET,

(1] [2] [3]
Mask ¢ ¢ ¢

Block Window OFF Bit Window OFF External Mask OFF

[5.12.1-1 YRVZREEBEE

[1] Block Window #RED AT Al B A RN £,
Block Window 1%, A5 3 08B/ 7 — DALy NI HHIEDHZE
IS AR E (ME~AY) THHEETT,
< AT DONLEDOFREL Pattern Editor # A 70 Ry /A ETCHRELET,

%5.12.1-1 Block Window M &5

Block Window BREAS
ON Block Window #LE&#LE T,
OFF Block Window #LBEZ L EH A, 5
1E
L, B FORIBREIE DY ET, g

+ Test Pattern (& [PRBS] F72i% [Mixed] &R L7-LX121%, Block
Windows {LEE A Sl CExEH A,

Block Window #&REIX, /3% —RIZLY Block Window @ 1 B’ T FFD
EYMILLFOINTELET,
N i% Combination #4C, Combination i, Pattern Length, Step 7% N f#iZ

MOET,
WERZ— R Block Window A7~

2*N ~ 2,097,152*N bits 1*N bits
2,097,153*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 ~ 33,5654,432*N bits 16*N bits
33,5654,433*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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i)
2ch Combination T, /3% — £ = 4,194,300 bits DL X,
Block Window i ElL 2 B MAT v IZ720FE T,

[2] Bit Window BEREDFAT A B A RIRL E 7, 3B ¥ —% 32 DT —
J7 2 CHIELET 2, Bit Window HEREZ 52 812dW, FRELE
HH Qb—bh) OREE~AYTEET, 7=z 0E, B/ XZ—1 78 32 bit
£® Data "¥—2"TC, ZT—HULH 2, 4 < AT LTS AT TOIHIC
20ES,

A

ANES 1IIIlT3I1]IIlTT
w [THITTTTTTITT

X5.12.1-2 Bit Window #4g

NYAISNIHTH 2, 4 TZIT—E ML TY, WERRICE ELEEA,
~ AT DONLEDFRENL, Pattern Editor ¥ A7 2/ Ry 7 A L CRELET,
%5.12.1-2 Bit Window D %5E

Bit Window LERNA
ON Bit Window #LE AL £7,
OFF Bit Window B AL FH A,

[8] External Mask 18§ 504>, A 7% RLET,
MU195040A @ [Miscl] %7 ® AUX Input #% € T External Mask %3
R TWBEXICRETEET,

%5.12.1-3 External Mask Q& %E

External Mask HEAR
ON External Mask 1§ 52820 LET,
OFF External Mask {8 5 &8N LET,
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A
5143 ANAZT—RADERTE
ANAHET 2 =A% ETHI21E, MU195040A #/EE E D [Input]l %7 %
HoFLET,

5131 ANKTEIER
[Input] #712i%, Data & &, Clock #%iE, 3351 Measurement Restart &% &
D 3 DDA HYET,

lResuItheasurementlE Pattern IEI Input ICaptureIMiscll

DataZ% 7€ fE12 ~Data | |

/gput Condition @ ‘Smg\e-Ended |V| ‘Data |v|

/__ | . S )

[1] Data Threshold @ | 0.000 | \Y
Termination @ |GND |v| - | 0.000 | v

XData Threshold @ | | v CTE® |OFF |v|

a\'l:ata-;a:ata A | —| v E||' 0| d8

_ ;_Clock
Clockz% 7 fE1gk

Selection ‘Externalclock |v|

[2— |

7
i

[3] y Delay W | 0.| . mul | u].u]u]u]. ps
I Relative I | 0 | mul Jitter Input EI

Measurement _Measurement Restart
ReStaﬂE&EﬁEﬁ I Data Threshold I I Clock Delay I

®5.13.1-1 Input 27
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1. Data ANWSEMHERELET,
"EBANRE (BImFEH50 Q) -EPANKE (HRIRSH100 Q)
Input Condition @ |Diﬂ‘erentia\ 500hm ‘v‘ |\ndependent ‘Vl Input Condition @ ‘Dlﬁerentlallﬂﬂohm ‘V‘ |\ndepem}ent |V|
Data Threshold & | 0.000 | v Data Threshold ® | 0.000 | Vv
- Tracking - Tracking
Termnation @ [eno ¥ | | 0.000| vV |amate Termnaton® | — | - ‘_‘ V' atternate
XData Threshold® | 1500 |V CTLE® |OFF A YData Threshold® | 1.500| V. CTE@ OFF \d
Hcata-‘xnata |v‘ | -1.500 | v| E|II'| de lal[:ata-x[:ata ‘|v| \ 1.500 | \(| E‘I‘ dB
\ Alternate 5% B R
RIRRAEE VUTLIVRANRE
. Input Conditlon @ ‘D\ﬁarentialsﬂohm |Y‘ ‘\ndepandent ‘v‘ Input Condition @ ‘Smgle—Ended ‘v‘ ‘.Data ‘v‘
Da\a Threshold & | 0.000 | V Data Threshold @ | 0.000 | v oate
Termination @ Y GND ‘v|< | oooolv !Termmatmna ‘.GND | | | 0o00|w
I o [ 1s00|v cnem|or |v] XData Threshold @ | —|v  cnes|orF |*]
| as00|w a\_j\ dB E‘m| ‘7| Y El.:.l -
[5.13.1-2 Data A HEHEEE
#5.13.1-1 Data A WX EEEBEEMEA (Input Condition)
Data Input Condition ;ZiRIEH kS
Differential 1000hm, | Independent Data, XData Z728) A JJEL CTHERLET,
N IiRva i@
Differential 500hm Data, XData ® Threshold 23 . L CrRIZZCTExET,
Tracking Data, XData #7228 A 1L THEHLET,
Data, XData @ Threshold 2%:#H#) L CrRI & TXE T,
Alternate | Data-XData | Data, XData #7281 A JJELTREAHL £,
Data, XData ® Threshold 7% Data-XData ® 757 i
\ZHEIL TR TEET,
XData-Data | Data, XData # 728 A JELTHEHLET,
Data, XData @ Threshold 7% XData-Data D 7= 73 {H
(CHE) L TR TEET,
Single-Ended Data Data |z 7 NV RADELTHALET,
XData XData fllz> > 7 /VE= R ASELTHALET,

X
=
Y

A

Single-Ended TR T 5154, FALLGEWESOT—2A IRy
BIZIE, BT FMAESh TS =T (J1341A) ZRYFFIF TS

LY,
REARBIRIZESEAALETEERATSE, RBFORE
ERYET,
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#&5.13.1-2 Data A NEREMESEEEM (Data Termination)

Data Termination 5% €18 B kS
Differential 1000hm | fX/E7L Data fi|& XData I 12410 50 Q% GND ) HfiE

J&L, Data-XData [#72% 100 Q&7251912 50 QAN
FENET, EOLZEDT), NJjaxr 2B i
1 Data fl#&us 50 Q& XData 7% 50 QO F1.08E
EHPIZ R LT GND BALIZEESITOET,

Differential 500hm | GND Data fil& XData 240 50 QA GND (& s

Single-Ended I

Variable 50 Q, —2.5~+3.5 V OEEDRT THmINE
j‘o

10 mV A7y CTRETEXET,

DATAQ +\ QO DATA + DATAC + O
50Q 500 500
Open GND Verm
v 500 500 500
DATA - DATA - DATA -
Termination GND Termination Variable o
Differential 100 Q Differential 50 Q / Single-Ended 1E

S

®5.13.1-3 Data Termination & 5E LB iFHEDELY

A EE

MU195040A NE D & inE i SB R AEBRERILVLIITE
BLTIEZSWD, HREESEOHECRRELGLIEETNANHYE
3—0

Single-Ended A 71%3%iR#;(C Data, XData DaARIZ(ZEE)
BEEAALISEE, ALY IR —DUAMBITRYET,

MU195040A-x11/x21 ZiBL T\ 5354, CTLE (Continuous Time Linear
Equalizer) ® Band ##%/E CXE7, X EHRHIL FREDEBVTT,

OFF, 8-10Gbit/s, 16-20Gbit/s, 25-28Gbit/s, PCle3, PCle4, PCle5

Band O &S [OFF] gk lxlE, Gain 0~-12 dB O#iPHT 0.1 dB A7
TR ETEET,
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2. MU195040A %, MU195040A-x22 ZFEEST AL THAT /a7 i%
NEgray 7By (Recovered Clock F721% Clock and Data
Recovery) MHIRINTEET, 47 val RIBIERF TN 7007 O B3R
TEET,

Clock

Selection External Clock v

External Clock
Recovered Clock
Clock and Data Recovery
Delay m 0| (@ mu 0.000 ps W Calibration
Relative 0| mul Jitter Input @ OFF

5.13.1-4 J0OvViREEE

MU195040A-x22 FE#ERFO A2 (Recovered Clock F721% Clock and
Data Recovery) (%, WESIW A7y 7 £ R T Datal b FASNE7my
Dl AT vy LU TEHLET, Recovered Clock (X 5.13.1-5) Tid,
LT ray %5 C, Bathtub, Eye Margin, Eye Contour 72 ® Eye f##T
MHA[EETT, Clock and Data Recovery (X 5.13.1-6) %, LT —HD
BER HIEZATWET, P&/ A Xt /13RS ATRE T, SSC 728 KA 2%
MR TAE 50 BER JIEIZIHENTZE N,

HLAA 7 R D RAGHIE
Data1 *b{
T o0y EEE S
[LRecovery

Data2 ‘P{
>

$5.13.1-5 Recovered Clock [a]#&

o0y T—2E AR BEREIE

| . )
Data1 @ »
>

L
Lp/Recovery ~
Data2 ‘P{ N >

(&
(e

> P
k_. Recovery I )

5.13.1-6 Clock and Data Recovery [E#&
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_Clock___: Recovered from Datal Input

[1]___Ly Selection |Recovered Clock |v|
3] —> Bitrate |Variable |v| = |  28.000 000 | Gbitss
2] — > L Tracking | OFF |v|
4 BW |Bitrate / 1667 |v| Target |—ﬂ| MHz
ooy W[ o] @ma [ o] (e
[ Relative l | 0 | mul litter Input a

(5.13.1-7 BEIOVIREEE (MU195040A-x22 EHE)

(11 SN ey s EiTmAray 72 R IR E£7, MU195040A-x22 % %4575
TETHA vy VR TEET, HAEIRy IR BIRT DL, 7 vavic
JECTERR B H BRI IVET,

pr 5

Data Inputl IZAJLTeT —ZEHNL70y 7 NHASNET O T,
Data Inputl 2§ 5 DA TSI TNDLZ L MERRL TTEE0,

Wy LA Oy 7 IR B ERHVETOT, BLFORIE

e A BT LD F
R %
C RS IE

Eye Margin #|7E
- Bathtub H|7E
- PAM BER #lI/&
Eye Contour #IliE

MU195020A DOH 17y rw=nray sl AT A1, B4EY
a7 &N ey 7 LU CHE T A5 A I R Do Z D NS0T,
D=, ray 7 iWE OB L DRERE RO TR/ NRIZR0ET,

[Recovered Clock] #EiR7J 5L, SSC AFSi=T —H#ZIELLHET
N2 ENHYVE T, PCI Express, USB3.1, Thunderbolt L3 —/30) &
AT OY 6708, SSC EMS 72T — 4% MU195040A [ZAT)
T 5%41%, [External Clock] #7213 [Clock and Data Recoveryl %
HRLTLESN,

[2] [F—EERNICHD MU195020A Z&EIRT5HE, HAEIZay 7 OEEE v h
L —h3E MU195020A OEIfEE Y M— R EITBIEL E7,

£
MU195020A DY L —hRIENT a0 7Y —F 7 L a3 OBh{E#
NOEEIE, FAEIay 7O Y —FRIEIT FIREEIT T IRES 20 E
kS
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[3] @hEE v RL—1% Preset B UARD HHMNGIRIN T DA, 7213 [Variable]
FBEIRL CATME FIISC Tl E2 A LET,

#5.13.1-3 MU195040A-x22 L HF

Preset $R1&{E Bit rate [Gbit/s]
0C-48/STM-16 2.488320
PCle 1 2.500000
InfiniBand SDR 2.500000
OTU1 2.666060
SATA 3Gb/s 3.000000
XAUI 3.125000
4G FC 4.250000
USB3.0 5.000000
InfiniBand DDR 5.000000
PClIe 2 5.000000
SATA 6Gb/s 6.000000
HSBI 6.250000
PCIe 3 8.000000
8G FC 8.500000
0C-192/STM-64 9.953280
USB3.1 Gen2 10.000000
InfiniBand QDR 10.000000
Thunderbolt1 10.312500
10GbE 10.312500
10G FC 10.518750
G975 FEC 10.664228
0TU2 10.709225
10GbE over FEC 11.095700
10GFC over FEC 11.316800
16G FC 14.025000
InfiniBand FDR 14.062500
PCle 4 16.000000
Thunderbolt2 20.625000
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#5.13.1-3 MU195040A-x22 E&EFF (ft )

Preset $R1&{E Bit rate [Gbit/s]
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™

%1 MU195040A-x01 SEHERFD 7x

[4] n—7"%#4% (Loop band width) Zi%E TxE7,
LBW #RET [Variable] ZER$ DL Y —MNIG U= #iPH T/l — 7 Hf
AR ETEET,

Operation Bitrate [Gbit/s] % E#F [MHz] 1 MHz Step 1
2.400000~5.500000 3 MHz & & ,fj/;
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] F£7=i% [Bitrate/2578] #®INT 5L (B vhL—HN1667 £
7213 2578) MHz TR L7 EZRELE T,

[Jitter Tolerance] #iRT DL, Vv HN-FU AHIE FITV— 7 HilkA B
RITRELET,
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3.

MU195040A X7 a7 OB &EELSEDIENTEET,

(1] (2] [4]

v v v

[5]—)DE|EI‘_|,’ | | 0 | . ml | 0.000 | { | ps

B

JE:

Relative I ‘ 0 ‘ mul Jitter Input E <«—[6]

X5.13.1-8 Clock ‘BEIREET

2 mUT HAAZ TESE BN E TE£T, MU195040A Tid UT HiALz AL HEIC
BELET, B NSELE, BREENEMLE T,

ps BN CIERIEENRE CTEET, 2 mUI B2 FEHEL LT, Bsh o #
DHUENG ps HALIZHEL TOET, St Bo7 By 2 DOEOH
FHNIELLZR WG, “--- ps” EERLET,

[Relative] &y F 4 5L, BIEDELEESL, 0 mUI ZREYESL THE3HIIZ
2 mUI qﬂ_uf XECEET, [Relativel ZfREr3 2L, FARMEILEAED
PRIE B AR LB ELET,

[Calibration] #%vF T 5L, H O EZEREREITLET, A& LD

LED AP REDYE, RIEOFITEHELET, LED ZRDiktany;

A &E IR T, MIEERITHILREENKELENTHOT, HIEF
FITTHHEAITTER L TIEEN,

Delay DIFIE AL SETNDEEITHRED LED AAATLET,

UvA NN OFREELET,

Uy ERINT vy ANTIL, Yy R R BRETTO% A1, Delay @
Jitter Input % [ON] (ZLTL7EEW, 36X 15.10.7 o2 SN
FEANITTHGEEOREE SR TTZEN,

BN T2 0E, SRR ELERIEbo2 841,
Cahbratlon HELET Z— 203 AT L ET, Calibration #3772V 5
W ONFIRR E LVRENRKRELRDET,

MU195040A DOALFAFR EIL, mUI BN EZNEFERELL TWD720,
Byl —h a2 BL ps BAL CRRIILTWBENREDVET,

[Miscl] #7 @ [Pattern Sequencel % [Burst] (i ET 5L,
[Repeat] Za¢EL7-EEIONAHER EMEE DRV ET,

Auto Adjust FATHIZ, 7my 7 O ABZ B AUZIBUVIAT 7201, &
(\Z Delay DBIEENELLFET, D= Delay @ LED, BLO
[Calibration] @ LED A3R< ST Uil £9 03B TIEH A,

Combination R E T AL, BIXOUOXEFHINIEFE AN TH5E
DOFERE T ERCIEBEFHICHOWTE5.10.7 PvFERSNTE 52 AN
THGE OB E ) MR L TTZEN,

5-110



513 A1 H 7 —IDRE

5.13.2 Measurement Restart[Z2DUL\T
R RS EY A Z— N ATE H AR U ET,

Measurement Restart

Data Threshold Clock Delay

®5.13.2-1 Measurement Restart :#iR

#5.13.2-1 Measurement Restart 0;Z1R1EH

EIREE SES
Data Threshold | [Input] #7 W@ Data/XData Threshold % F#iZ, JHIE
BYARZ—RLET,
Clock Delay [Input] #7N® Delay & LKEZ, PIEEZVAZ—RLET,

7
i
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5.14 Capture ##E

ANENTZRER R — 2 T — 2 X 7T 95120, MU195040A #/EiE D
[Capture] #7 %% FLET,

5.14.1

)
[

onh
Xd

TN, BB — B IA B IENT T DT DF%TE BRI OW TR L £,

Resu\tIMeasurementIEl Pattern I Input ICaptureIM\scll

ey A ———
1
[1] — | (.
BIRGEI T e
= v / r,Cnnditmn !
[3] Number of Block ‘ 128 ‘ m
IE E E&Eﬁﬁﬁ p— Trigger ‘ Match Pattern | Pasition ‘ Top |
Match Pattern Length | 4 | bits
[2] Format ‘ HEX ‘

Match Pattern
’ ‘
Mask Pattern

’ ‘

g P g ¥ Ao e | g

X5.14.1-1 Capture 47

HBRARF = OX 7 F v 52 FE{TLET, £72, Condition Setting P

[Trigger] % [Manual] I[ZEHRL723551C, Manual N T Z0TFHZENT

xFT,
i
LLFD

BRIEDGE, XX T T ¥ EFITTEEREA,

[Miscl] #7 @ [Pattern Sequence] 7% [Burst] ® %4, [Sync

Control] 73
BER HllET
1E7>® Data

[Quick] DA
Sync Loss M FAEL TWHEE
Interface TT TIZF ¥ I FHrEFETLTNDHEX

‘ | ' Gp!ure I | 'ngger I ‘

FREE

X5.14.1-2 BAtREETE
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%5.14.1-1 Capture-Trigger

EIRIEB AR
Capture RERANZ— DRVIAHE MG ET,

Bt 5L, [Capture]l D LED 23%kfl2720E T, Trigger
SR THETI, HFHIRREICRDET,

Trigger A3 AIL, WERAEY ~5BR/ 2 —2 DR IA F2
NIE T 958, BiAZE{EILL, [Capture] £ LED 235
BT ES,

Trigger Condition Setting # A7 uZ' Ry 7 AD [Trigger] T,
[Manual] Z&RUIGEICARRE 2Ly T T HE, BN
H— DIIASLZ BRI L ET,

2. HHEHBREMEEAND [Condition] #4793 %&, Condition Setting 4 17
a7 Ry 7 AN EET, Capture ZE/TT D1, HELET,
R E%, [OK] CRENEFHSNET, [Cancell ¥ TF D&, BRIELMH
FEL, MmEACET,

Condition

X5.14.1-3 IEBEME [Condition]

Condition Setting x ﬂ:{

[11—> number of Block 128 |w oK ji
[2]—> Tigger Match Pattern v Position  Top v Cancel ¥£
[3] — Match Pattern Length 4| bits \ [7]
[4]—>Format |rex v

Match Pattern
[5]—> 0

Mask Pattern
[6]—>" -

[5.14.1-4 Condition Setting ¥4 7RA4 Rvo R

[1] Fv7Fv 3253 % —2 D Block A EIRL £,
FETED Block #1%, 1, 2, 4, 8, 16, 32, 64, 128 T,
X7 F ¥ 954 Block DRKEXIL, FRTERENFET,

Block Size = 8 Mbits / Number of Block
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[2] 7T ¥&ERLET 5 Trigger FiBIZTINLET,
#5.14.1-2 Trigger MBE

I5H BERE
Error Detect RIS v 7 T 2B L £ 7,
Match Pattern FE LT € Pattern O — £k HFFIZ Capture & B4
LET,
Manual 5.14.1-20 [Trigger] #%#vF LI=&XI(Z, 1 Block 57

@ Capture ZB45L £7°, Condition Setting # 17 1
7R A0 Number of Block #%/ETVT THEL:Z
Block 47, [Trigger] Z#%vF 35L&, 3XTD Block
@ Capture ZFEITLET,

External AUX Input ZRZZIZATILTODE S DLH TR0
Ty TR T F A IALET,

[3] [Trigger] 1ZC, [Match Pattern] Z®NL7-EXIZ—HHRHHT5
Pattern 3% 4~64 bit £TC 4 bit HAL THELET,

[4] [Trigger] 1ZC, [Match Pattern] Z®NL7-EXIC—HHRHT5
Pattern ®F < Format &R L F7,

#*5.14.1-3 Format DEHE
I5H BEAS
BIN 2 WEHTHRRLET,
HEX 16 HEHCRRLET,

[5] [Trigger] 12T, [Match Pattern] Z@ERL7zLXIC—HH 75
Pattern ZsXELE T,
2
2 Ch Combination 7% EMFF® Match Pattern I, MU195040A @
Pattern Editor T 16 #EFE ~SN5 4 B ML TREL TZEN, 16
HEHFRROE v M E/2 e Match Pattern 13882720, v 7' F v %5
RCEERA,

FF 56 Pattern Editor &7~ (Hex)

PN

1111 1111 0101 0110  Pattern Editor &7~ (Bin)

1101 0101 Match Pattern £&%5 (Bin)
E5 Match Pattern #&%) (Hex)

[6] [Trigger] |ZC, [Match Pattern] Z®NL7-LXIZ—HHRHHT5
Pattern ™55, <A77 5 bit X ELET,
— R HE~A7 35 bit 1E, 1IZHELTTESW,
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[7] Trigger HAENOX Y7 T2 HMET A EZHELET,
E

#5.14.1-4 FvTFvEIRLEDR

IR BREAE
Top Trigger F& AN B LUBEORERZ— L X v T Fr L ET,
Middle Trigger F&ENLE D RIZDORER 2 — X v 7T LET,
Bottom

Trigger AN ELURTO IR F —2 v T F ¥ LET,

3. INTTFAiEROFRIEAZBEIRLET,

|
|
L

Acquisition

i | e psean

X5.14.1-5 #ERWYAHLRRER

£5.14.1-5 FoT7FoERRTRIRIR

IHH BENE
Acquisition | MU195040A (2% 7 F ¥ L=l RAEBUG T 5720 O EH
B EET,
X7 Fr LIz RoOFR 1L, [Bit Pattern], [Bitmapl,
[Block] m3®Y %9, [Acquisition] ¥ T L Tx¥ 7 Fvik
REWG%, BRTEEZOVREZDHZENTEET,
Bit Pattern

X7 F ¥ L=/ N%Z —>2 % Insertion Error, Omission
Error 7307351912 Bit Pattern 4 CHE/RLET,
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Capture Acquisition
M— ) capture a ( 128 B «~—[6]
2] —> ' Capture Block | 1 | - [7]
[8] ———> startBlockNo. | 1]
: g ) 8
[4]——) Number of Block | 1 | [ ]
[6] —————> Valid Blocks ( 1 ]

1]
(2]

(3]
[4]
(5]
(6]

[7]

(8]

X5.14.1-6 FrTFrRERT—IWMYAHDERTE

X7 FrLIcT N TD Block £ R T D5 EITERLET,

%7 F L7z Block D11 C, RE LT Block %2R A5 AL
i?‘o

FERBMAT S Block DF AR ELET,
[3] THeELT= Block & 5 LLKE T, #7795 Block D AR EL £,
I0IA T35 22D Block A #FE < LET,

[Start] #%vF 5L, [1]~[4] THEL= Block DX ¥ 7 F ¥ 7 —
H DA R ZBRIRLET, BVIAZEER I Block 22X 20 F9,

[Abort] 2%y F 3 5L, F¥ T Fr T —FOWVIALZPRILET, H
WrL7-3556, BDIASFE D Block O FILFR R FIHETT,

[Close]l #%>F 3 2L, EEHEZFALET,
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5.14.2 R-REE (Bit Pattern)
[Acquisition] 2LV, Fv 7' F¥T —HZHFL7-t% [Bit Pattern] 2% vF
%, Bit Pattern HjEx &K RLET, ¥+ 7 F v LIikBi/ ¥ —>% Insertion
Error, Omission Error 23523545912 Bit Pattern 5| TR L ET,

[10] [?] [2]

Standard BERT for S|

Block 1

- Block Length | 65536 bf [3]
00707 +02 7037307 +05 705 +07 +08 703 +0A 0B +0C 40D TOE+0F S0 HT+T2 T332 T5518 ~
0x000000p0 [l c4 C3 65 74 A0 C4 3D 67 70 AC DC 15 37 81 4E faly vemermote
0x00000040 F8 59 EE 2B|9B 06 A5 E8 23 8F 36 DD 49 30 49 5E [V Notation — [exteye) v‘ [4]
0x000000p0 48 3A 4F 62 5C B2 34 53 46 14 6B 86 86 E8 E9 8D Format |Pattern -]
0x00000080 8A D2 C1 11|79 98 EA AD 80 12 FF 91 FE 9B F8 A7
0x000000#0 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 C3EB 77 84 CE
0x00000060 ES 59 A0 2A 3F 03 7D F4 F3 C5 D7 63 0C BS D4 43
0x000000f0 06 75 EA C3|81 76 F8 C9 ED 4B 90 46 9E 68 BA 8C
0x000000B0 60 D6 BD 08|71 CE DB 59 24 29 27 09 2D C9 13 49
0x000000p0 94 4A 86 40 EA 7D 82 F2 F1 D1 DB 1B[25]A5 22 21
0x000000R0 33 39 55 68 00 8F FC DF F5 3F C1 7F 78 FC ED F5
0x000000B0 93 C2 97 70 8C DC D5 35 01 41 F8 7B EE E7 99 AE
0x000000C0 AA 18 03 AF F6 1F CB BF 46 7C 6A F6 81 C8 FB 4D
0x000000D0 E4 53 A6 16/2B 8B 06 C5 E9 63 88 B6 CC 49 56 48
0x000000E0 0A 4F C2 5F 72 3C D3 7514 C1 85 7A EO E1 BD BA
0x000000F0 72 62 D2 B1/10 59 9E 2A BB 00 65 FE A3 F8 37 EF
0x000001b0 4F 9C 5E B6|38 4B 6E 44 9A 64 A2 A4 30 27 5F 2C
0x000001L0 3D 17 71 8C|DA D5 21 01|39 F9 6B E8 87 8C EE D5
0x000001b0 99 02 A9 FO 0B DF C7 3F 6D 7C 90 F4 9D C4 B3 64
0x000001B0 54 A6 04 2BE7 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 E|
N e e e D e D D e e L e L L e e e e e e e e 2

File

—

Error.

[3]

s VoM /NS / omi
v ™~

Move and Search

Pattern

Error Search

(6]
7]

Continuous Error | =

! I« < " > ) ]
| “FistBlock  Prevous Block “Nexbck | Gastelock )

X5.14.2-1 Bit Pattern E& 1E

5
JE: ik
BRI —UFRITH =41, L=“0" OEfmHELLTERLTNOET,

£5.14.2-1 HREIEEFHM
=3 1EH HERERE M
[1] | Cursor Addy/ Cursor Addr: HAAEDOTay TN — VO BERFRRINET,

Position Position: XY T F Y LT —H e (T ayr) OFTOME
DERINET,

[2] | Block #8725 Block D& S5EZRELET,

[3] | Block Length Block Length BAERARSNET,

Block Length = 8M bits/ Number of Block

[4] | Viewer Mode Notation:
Bin
Hex(Byte)

Format: Capture Data #/RTU7T DFR FiEEYVEZ 7,
Pattern: 2 #%% (0, 1) F7=1% 16 #% (0~9, A~F) DXLT5
Pattern + Waveform: 2 %t (0, 1) F&/~& NRZ [ 5 A A— VAR
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51421 FHEHEBHME B

15H

HERERF

Error

Error bit D MLHI (A RA) BNERARSHET,

INS: Insertion Error (0 — 1) TRE
OMI: Omission Error (1 — 0) )
INS/OMI: Insertion and Omission Error & &

£

X7 T REe Y hRF— L TERRLET,

MU195040A DV T 7L AR —2% 0, 1, 721 16 #ETHER
L, =7 —OfFIZLY, HFRATERRLET,
TI—PHAEL TN E Y NI RARHYET A, Fio, HTT7—
LT =% ON/OFF 352,125 Capture Data Zn=U7 D
F7RD ON/OFF N CT&ET,

Move and Search

X7 FxLizT —ZOHnn 2 #4850, 1) F7203 16 #3 (0~9, A~F)
THRELEXXTHIERBLET,

Pattern:

Jump:

Head:

Tail:

Address:

Forward Next:

fEEDONRE— % eR | O3 TR TEET,
BESNTETRL AR E— 2 h =YV EBEILE
9,

XY S F LT —HRNA = DI — NV ER
FLET,

XY S F LT I RNA = DRERICI— YV E
BEILET,

BELETRUANBIC T — Y V2R8I LT,

[Pattern] CTHRELI-AAF—IZ—F T35 —%
IR L, RO 83O E I — v
ABEILET,

Backward Next:

Line:

[Pattern] CTHRELI-AAF—IZ—FTH 50— %
% IFITHBEL, ROl G813 DN EIT— v
ABEILET,

Capture Data ZRTIT7 D 1 7oV DFERE LTS
FELET,
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51421 FHEHEBHME B

&= BB HERESFH
[71 | Error Search HE T AT — 0T —OFEATEEL TRERLET,
Continuous Error: #5845 =7 — D25 ELE T,
1~256 bits, 1 bit A7 v~
&E—% (=) FRILE (2) THRELET,
[8] | Capture Data # | ¥¥ 7 F it (=7 —1FWREFZAIREIR) 218 (0,1 Fik16i#
RTUT ¥ (0~9, A~F) THEREN, ©=7—RNRALZE Y NI T —OFENY
O THRREINET,
2 EHFRDLEX|Z, Viewer Mode @ Format % [Pattern +
Waveform] (ZfRETDHERF = A A= NFRENFT,
[9] | Block ¥} #7795 Block WL £,
[10] | File XY T FVIERENRE— T =R E T A VNARTELET, £, RIFEL

IRB— U F—ADT 7 AN EEEET,

Save: FY T FXERT —HLXrv T F XL \F—2%T 7 A NWRAT
TEET, RET 7 AVOFEIZLL T DEBYTY,

Binary, BIN Text, HEX Text:
Bit Pattern [ CORERDOHRRIHEHLET,

Binary(export), BIN Text(export), HEX Text(export):
T FREBATENRE = T 7 ANEARFETEET, IRFFLTZ
77 AL PPG 3L ED @ Pattern Editor (2 TRt iAieZ &
PCTEET,

Open: RFLEF Y7 Fx#EHRT —# (Binary, BIN Text, HEX
Text) Zatiirdr, fERERRFLET,
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5.15 Misc1 #8E (MU195040A)

Miscl HEHETIX, RE—2 o —F U A, I A AR ELE T,
Miscl HREZ 3% E T 5121%, MU195040A #{ElEf D [Miscl] #7 &%y F L&

R
lResuItIMeasurementIEl Pattern IIEI Input ICaptureIMiscll
_Pattern Sequence
Pattern Sequence |'Repeat |V| Source |'ExternaI-EnabIe |v|
:_ﬂUXInpur
AUX Input |'External Mask |v| Vth |'0\.»r |v|
:_AUXDutput'
AUX Output |'1IN Clock |v|
1/ |764 Clock
X5.15-1 Misc1 27
#5.15-1 Misc1 REEH
IHH BLL]
Pattern Sequence KB — L DZAEFEEZRELET,
AUX Input BN AT IR REZ X ELE T,
AUX Output B H IR REZ R ELE T,
2

MU195040A-x20 Tix AUX Input D% &%, Datal, Data2 TH@ <,

5-120



5.15 Miscl #555 (MU1950404)

5.15.1 Pattern SequenceM % 5E
W T 2R 7 — o DA T AR £,

Result| Measurement|E Pattern (@ Input |Capture | Miscl

Pattern Sequence

Pattern Sequence Repeat v Source |External-Enable v

X5.15.1-1 Pattern Sequence M E

#5.15.1-1 Pattern Sequence MR E

RFEIEE 2FS

Repeat kbR % — D Repeat 7 —# %525 T HBRRINLE T,
FIZETF T A ZFAMO T HLE T,

Burst B F—2 D Burst 7 — X% 25T HBRITEINLET, 5
TN R FEER 7 E O R EEHE a5 ER S Packet 1#{E D 7
Pl OT=OFEHLET, ¥
xR L7 B R X% — 1%, PRBS, ZeroSubstitution, 8
Data, Mixed T,

5.15.1.1 Repeat/\3— DX TE
B X2 —2 D Repeat 7 — X% %15 35341, Pattern Sequence T
[Repeat] ZERLE7, FFICEXET HHBILHVER A,

5.15.1.2 Burst/8\2—2 DR E
R Z—2 D Burst 7 — %% 5459555 1% Pattern Sequence C [Burst]
RN ET,

Pattern Sequence

Pattern Sequence Burst ¥ | Source |External-Enable V(_—[ﬂ

21— one oo

[3] —>» Enable Period

[4] —> Burst Cycle

1 —]

[¥5.15.1.2-1 Pattern Sequence (Burst) D& E
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(11 ADENLW R AT =2 DR, BRI OGIEZ LA T OBIETTIE

EIRINLET,
#5.15.1.2-1 Burst &XEIER
EHH ByARES
Internal® Wit A1 S D5 B X2 — 2 DJIERIH 2 BLE 357

D7 —ME 5%, MU195040A #LE87>5 A 11897,
MU195040A NS CREELET,

ATME S OEZNIAM, $:03=UE B O BH-AIE HL
ij‘o

External-Trigger* AN SNDRER R F— 2 DENAM DG ELZAI 7 %1

ETAESICHEHALET,
B OESE, [8] @ Enable Period TR ELE T,

External-Enable ANENDHRER S = OB DB ELXAI T LR
SERETHHAITERLET,

% R/ ¥ —2 0 Burst Cycle & Enable Period 23— & CRWEETE
[External-Enable] Z5EL T/ES0Y,

[2] Ak Z—2 L8, [1] @ Source 155 Delay ##%ELET,
[Auto] ZiEIKFZ Delay fEA MU195040A PN CH BIICHFEL £,
Auto ZEINL TWHEX, [3] @ Enable Period 2 W LIZGA0E, — &
[Manual] — [Auto] OEAEEZIT- TSN,

[Manual] BIRKFHZIZ MU195040A Wi COMXIELE bit a3 EL £
7T, ZOLE, Aux Input 22D ATITHEFIL, BB/ — DA N7 ]
EEWRLET,

B EHIPHI, DA ET,

Combination 7’ Independent D&
0~2 147 483 640 bits, 8 bit step
2¢ch Combination O%4
0~4 294 967 280 bits, 16 bit step

[3] [1] @ Source # [External-Trigger] F7=i% [Internall (ZF%EL T\ %
Y&, AUX Input (Z A3 25k % —2 0 Burst Cycle D#ifi(E 53
A X% bit TR ELET,
7 5.15.1.2-21Z Enable Period Of% E#iFHZ RLE T,

[4] [1] @ Source # [Internall IZF&%EL TW55E, Burst Cycle (A&
LB Z—2 O Burst 550 1 JEH) % ELET,
# 5.15.1.2-2iZ Burst Cycle D% E#iAZ <L ET,

5-122



5.15 Miscl #555 (MU1950404)

%5.15.1.2-2 Enable Period & Burst Cycle % E &

Slot

. . . I .
Combination % Enable Period (bit) Burst Cycle (bit) HREATYTE (bit)

1 Internal FfiZ 25600~2147483648 256
12800~2147482624

External-Trigger Ffi%
12800~2147483392

2 Internal FfiZ 51200~4294967296 512
25600~4294965248

External-Trigger FflZ
25600~4294966784

2
Burst Cycle & Enable Period @751, 512 bit UL _E® Disable [X#]
PMLETT,
2ch Combination i3 Disable K728 2 #7220 FE T,

Delay & T [Auto] #i#RIFFIE [Sync Control]l DFXE%
[Frame ON] 1ZLTL7ZE0Y,
Delay & E T [Auto] ZiEIRIFFIC FELOHEEAZEHELIZGAT,
Delay ¥ E%—% [Manual] IZ5%EL, B [Auto] (2% EL T B
s, s
« B —2® [Burst Cycle]l 7213 [Enable Period] 7
[External-Trigger] i#&RKFD [Burst Cycle]
[External-Enable] Z#fREED [Burst Cycle] F7-i% [Enable
Period]

5-123



BEE BIELE

5.15.2 AUX InputD 5% &

AUX Input IR ZIZATTTHEAI TG O @ EFELET,

AUX Input ZRI7XIZATTTH(E 5%, Burst 5 5 EDOXAIL 7 HioHELT
FEHTEET,

AUX Input O EH HZLL FIORLET,

_AUX Input

AUX Input |Burst |v| Vth oV |v|

®5.15.2-1 AUX Input % I8 B Em

#5.15.2-1 AUX Input D& EIEH

BREHEAB £ EA

Burst [Pattern Sequence] T [Burst] 2%@&RE4i, [Source] T
[External-Trigger] F7-1% [External-Enable] #5EL7I-LZ 2]
L/iﬁ—o
External-Trigger: .6 BV V%L T bakELTZ Enable

EUAROX M T —2 BN EhERVET,

External-Enable: High L~UL D[, 7 —4#NH&hE720DET,

External Mask Low L~V ANRRZ, JEEZ~AILET,

Capture External
Trigger

Capture @ Trigger % [External] 2% E L7257, Capture DBiisH
U NFTLET,

Vth

A71 Threshold DR EZ 0V, —0.25V, —0.5V 7>HiER A[RE T,
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5.15 Miscl #555 (MU1950404)

5.15.3 AUX Output® % E
[RIEAE 72 ERBHI G B H N DWW TR EL £,

5.15.3.1 1/N Clock D& 7E
[1/N Clock] \ZRRET DL, FANRZ— AR H oy 7 2R ELET,

AUX Output
[1]—> auxoutput 1N Clock v
22— > 1y 64| Clock

X5.15.3.1-1 AUX Output Clock % €18 B EIm

[1] AUX Output % [1/N Clock] (Z%ELET,
2] A7y ELEFRELET,

SIL—== /\ [E]

HESELE (N) 1 4~512 OFPHE 2 ATy TRETEET,

5.15.3.2 Pattern SyncD &R E 1E

[Pattern Sync] (ZEXET D&, R \Z— A EFBIL DX AILTE 5%
AUX Output I Rx7XITHALET,

S

AUX Output

[1] —AUX Output Pattern Sync A 4

Position

____________________________

X5.15.3.2-1 AUX Output Pattern Sync %18 B E®&

[1] AUX Output # [Pattern Sync] I[ZEXELET,

[2] [RGB/ SVAORENMBEEZIEELE T, R Y — L TRENE
BRI FES,
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#&5.15.3.2-1 RS/ ULAREEMEDERE

HER/NF—> BRENE
PRBS, PE = JRHNTRLTRAL, 7 OVANLE T3 — 2 O SEEEAL BTk L THRE
Data, LET, feE#plX, LTz ET,
ZeroSubstitution

1~(Pattern Length*& 128 D /NAEEL — 135), 8 bits Step
K 34359738105 £ THRAE AI
2ch Combination F§:
1~(Pattern Length* & 128 D f/MAEEL — 271), 16 bits Step
AR 68719476209 FTHRAE R]

Mixed BT I FEAE N — RN RL T AEL, 2V ALE T Block & Row DA
BETHRELET,

k1 ZZTUW) Pattern Length (&, X 5.12-1 Pattern %7 J® Length %
511 LA FDLE, 512 PL EICA5 I LT-E T,

2ch Combination @& X% M[X] 5.12-1 Pattern %~ J® Length 7% 1023
LIT% 1024 LLE, 12225 IS LT-E T,

5.15.3.3 Sync GainD & F

FIHADMESI L2 2 L2 7R3 (5 5% AUX Output 227X ILET,
RIS T 5E, AUX Output 2 R*7ZOEEDS High L L2720 ET,

5.15.3.4 Error Output® & E
MU195040A 73 Error Z & H L7 Z L& 77915 5% AUX Output 2 X7 X7
LET, REHBITZHVEE A,
Error 23 &5 E, AUX Output 247X O EEHEN High L2720 Ed,
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5.16 Auto Search B45E

5.16 Auto Search H#gE

Auto Search fElL, AJ1T —HIZKTL CTAL v a/VREE A B Ado
TAHERETT,
Auto Search % EMH HZF 95121, A Eizdd [Auto Search] %4

FLET,
Auto Search #8EI% Data, XData A JJ{E %5 ® Threshold, Phase Delay % ¢

HRICRELET,

Pbe. Stat By Stop | Qe Mo [ Au

-

[¥]5.16-1 Auto Search

/i-'l'.'
(Input] #7 %7 L — 7L TW5%41E, Auto Search #3E(TTx
FHA,

5.16.1 Auto Search A HERXFIEH
FE5 ([1, [2], [4], [5], [7]) #° Auto Search BhfERREfEEL, &5 (3], [6]) 2°

BV G A m o N TE B K O RO FORFEIR L7 > COVET, %ﬁ
*=
[5]
Auto Search
[1] ——mee  fooome |7 [ )| e <«— [7]
[2] —em  [remissrmse 7] <« [4]
[3] — Slots-1 ED OFF | — — | = < [6]

K5.16.1-1 Auto Search #4704 Ry R
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| Auto Search ¢
IS 1
[1 ] —>  Mode PAM Coarse v 1 » Start Sige) | Close
e
1 Set ALL Reset ALL |
[2] — > em Threshold&Phase A . —
Feoo——om=oo P
l h !
B] ———n n !
Slot4-1ED | Upper IH rrrrrrrrrrrrrrrrrrrr :
1 o .
slota2ED | OFF  |upper hol T e e B 0
1

________________________________________

X5.16.1-2 Auto Search #4705 HRyY X (PAM E—F)

[1] [Mode] EHDH2 5 Auto Search DFEIT HIEEZEINLET,
£5.16.1-1 ETHEDERTE

Mode HEAR

Coarse =R TIZ LD ZFZITUE T, Fine VLR CHRE I TLET,
Auto Adjust #EREZ FATL TR TSR 5 A LIRIERIZEORE BRI ET,

Fine N—RY T I I AR B LY 7y =7 - TV IV AL LA A EITLE
T, Coarse JUHFHHESTE T ETICRERIDDDET,

PAM Coarse | PAM4 D% L1 (Top, Middle, Bottom) DAL a/LR i izl £
T, AT High, Low LV Uiz L £,

PAM Fine PAM Coarse E17#&, Y7 =7 - T /NAIAVA NI AMAREEZFZITLET, PAM
Coarse JOLFHEESE T ETIREM A0 ET,

Vtop_High

Vi

................................. <«——— Vth Top

Vth_Middle

.......... <«——— Vth_Bottom
Vbottom_ Low

[5.16.1-3 PAM4 KRD Vth 41 A—
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5.16 Auto Search B45E

(2] [ITtem] TEH D H7955 Auto Search DR TR A BTN F4,

#5.16.1-2 ETHRDEKTE

Iltem

RERNE

Threshold&Phase | Threshold & Phase ® Auto Search #3F{TL$7,

Threshold

Threshold ® Auto Search ZF{TL £,

Phase

Phase @ Auto Search #FE{TLE7,

[8] Auto Search ETxGLTHAL FT 2—ADRE % [ON] IZLET,
[Mode] T [PAM Coarsel, [PAM Fine] #®IRL7-Lx1%, —F 5%
PAM DL 1% [Topl, [Middle], [Bottom] 2 Hi&IRL F7,

[4] [SetAlll #%yF 5L, T XTHOARYDORZ % [ON] IZLET,
[Reset All] #%vF 4 5L, +_XTHORay DORZ% [OFF] (ZLET,

[5] [Start] Z%vF925L, RN [ON] IZLTWAAEYRD Auto Search
R LET, R¥ &2 1 DLl E [ON] 123 5E, Auto Search ZBRiE+5
ZENTEET, [Stop]l ¥y T T5&, Auto Search ZH MWL £,

[6] Auto Search FE{THERA L RLET,

#*5.16.1-3 #REXRTFEHR 5
BEET KB ;’;
Auto Search "ARFEITOHA ZFRLET, #*
Failed Auto Search |ZRL7-H B Z#FRLET,
XXXX mV Data/XData Threshold Auto Search E1T#55R4 mV H
ML CERRLET,
XXXX mUI Phase Auto Search 174 mUI AL TER/RLET,
XXXX ps Phase Auto Search F T 5% ps AL CRRLET,

ps HZIX mUI BN BEEE D 2 OE CHUE L TR
RLET,

[7]1 [Close] #%>F 5L, Auto Search # AT/ Ry 7 A% AL ET,
Auto Search DFEITHIIRZ L HHEETEER A,
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5.17 Auto Adjust H#5E

Auto Adjust #8AEIL, MU195040A I AT 515 5 DAL 2T =—A5M0 2L
WXL, HENC Bl E AL v a/LREBIEITBY AL R E Lkt T D e T
7, Auto Adjust ZEHEHEZFRT DL, TV 2—LT7r 7 a0 [Auto
Adjust] ZZyFLET, ZORZZHIELT, Auto Adjust HEREZBHARIS IO
EIELET,

- |y Auto
h Start . Stop @f‘- Search

K5.17-1 Auto Adjust

/iZ'.'
[Input] #7 %7 L—E> 7L TCHDHHAIL, Auto Adjust & FATTE
FH A,

5.17.1 Auto Adjust A hEREIEH

& (1], [3], [4]) 2% Auto Adjust B EaElk, TH8 ([2]) NEMERSRA
BT = — AR ERIR 72> TUVET,

Auto Adjust X
< . 2
[1]——> ltem |Thresh0|d5¢P‘hase |V|

Slota-2 ED

5.17.1-1 Auto Adjust ¥4 7O5RKyo R

(1] [Ttem] TEHOH N5 Auto Adjust DFEITRIRZTINLET,
#£5.17.1-1 EITHRDEE

[tem BHANES

Threshold&Phase Ay a/VREIEENARD B B E SFITLET,

FATHIENK 5.13.1-1 Input ¥~ ] Threshold &

Delay Z##{ECEEH A,

Threshold ALy a/VREEO BEEHEZEZITLET,
F17HIENX 5.18.1-1  Input #7 |® Threshold % ##
ECEER A,

Phase AFRD B B Z IATLE T,

FATHILI™ 5.13.1-1  Input #7 |® Delay Z#:/ET
TEEA,
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5.17 Auto Adjust #5655

[2] [Slot] VANDH 25 Auto Adjust 23479 DARY NEB DR % [ON]
IZLFET, MU195040A-x20 Tix, ¥ xNVEEDHRZ % [ON] 2L
‘é—o

[8] [SetALL] #%vF425L, +_XTHOARAayrORZ % [ON] \IZLET,
[Reset ALL] #%>F45L, +_XTHOARAaY DR % [OFF] I2LE T,

[4] [OK] #%vF325L, A& % [ON] IZLTWDARYED Auto Adjust %
Bt L ET ., Ah7eAnyhoRZ % 1 2L E [ON] (2§ 5&, Auto
Adjust #BAtATXE T, [Cancell #%>F 5L Auto Adjust X471
Ao 2% ACET,

[Result] #7'ND FHEIZ Auto Adjust FATIRFEDET =X NEREINET,

Auto Adjust {5 [EH<° Auto Adjust *RAOHEB X “- - - 7 BZFRLET,
Threshold (% XXXX V Bf7, Data Delay /& XXXX mUI 5L XXXX ps HAiL
HFRTLET, ps HALIX mUI BALSJE I D 2O THREL TRRLE
7

Data Threshold | 3.186|V Data Delay| -254| mul
XData Threshold | 3.202|v | -20.430| ps
=]
(15.17.1-2 Auto Adjust RITIKBEE=FEE (Result 2TW) YE

S

JE:
Auto Adjust #EEZ M H T 25618, Z70ARA LR 50%DE 5% ATILT
KTESW, VHARAIH 50% TRVME 2 AT $5&, Auto Adjust HERE
NIELLEELZ2WEA BBV £,
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5.18 BEEIE

MU195040A 1%, Z7av il moas (ifi~—r) BIOALyva/LR
FBEFTHORE (AL yiaLR~v—0) ZHIEZR BEICHEL CTe— 07
EOWEE BB 3L T B EHERERHY £,

- Eye Margin #ll &
- Bathtub #|E

- PAM BER #l|/&

- Eye Contour #I|i&

H &8 EIZEAL CTOFEMORR E T EIFTMX190000A 7 F o3 VT 4T+
AR HHY 7 =7 Bai 2SR TS,
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5.19 Noise ZLHBE

5.19 Noise FEA H#E

Noise ZFINF 25413, MU195050A #{EHEIH CRRELET

5.19.1 MU195050A M & {EE T

[8] Noise Generator

Farn

Data Input 1 - Data Qutput 1

Data Input 1 Ext Data Qutput 1
(] , =

External Input | |

External Input D E— [5]
(2] >

ov GC ©— ha— ]

(3] >

| ZJOS"é‘iEhT —
[4] , " T

0.200 mvrms
Data Input 2 Data Output 2
Data Input 2 - Data OQutput 2
h"
e ettty i
| — '
: Presets |\Manual |v| : Tfé
: Amplitude Frequency Band : ,ﬂ:_:
1 — — —_— 0
' 10| mvpp 00| MHz |Low v i
| |\ J mee | ) Gadil : j{;
: :
] 1
0 1
1
[8]—— > |
[ 1
[ 1
0 1
] 1
| o o e e—— e —a
L

®5.19.1-1 MU195050A & {F & &
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BRIEG %

#5.19.1-1 MU195050A {2 /EEE— &

AR

HaE

Ext A%

External Input ™4, 47 &% EL £,

— |
— | —

CM RZ

Common Mode Noise DA, A7 & [8] IZFEMEREHEEH 2 FRnSEE,

Common Mode Noise @ Preset HIEUAND HHNGIRINTHH, F=
X [Manual] 28R CEEEASILET,

Amplitude, Frequency OFfE A )23 v[HE T,
Amplitude 100 mV

Frequency 400 MHz

Amplitude 150 mV

Frequency 120 MHz

Amplitude 150 mV

Frequency 120 MHz

Presets

Manual:

TBTS3:

PClIe 4:

PClIe 5:

Presets 7% [Manuall OEX|TRRETEET,
X ERPH: 10~250 mV, 2 mV step

Amplitude

Presets 7% [Manuall O&X|IRETEET,
A% E#PH: 100~1000 MHz, 1 MHz step @Low Band ¥
1~6 GHz, 10 MHz step @High Band

Frequency

DM A&

Differential Mode Noise DA, A 7& [8] (MR EHB 2R RSE £,

Differential Mode Noise @ Preset JAZUARD FNBHEIR 350y, F
7213 [Manuall Zi&RL A A LET,

Amplitude, Frequency OHfE A )23 v[HE T,
Amplitude 16 mV

Frequency 2.1 GHz

Amplitude 16 mV

Frequency 2.1 GHz

Amplitude 10 mV

Frequency 2.1 GHz

Presets

Manual:

PClIe 3:

PClIe 4:

PClIe 5:

Presets 7% [Manuall DX ETEET,
FREHILPH: 10~250 mV, 2 mV step

Amplitude

Presets 7% [Manuall DR ETEET,
SR EHEiPH: 100~1000 MHz, 1 MHz step @Low Band F¥
1~6 GHz, 10 MHz step @High Band F¥F

Frequency

WN R&*

White Noise DA, A 7L [8] (ZEHMIER EHEHH 2 FKRIEET,

Amplitude | B EHPH: 0.2~25 mVrms, 0.2 mVrms step

CH 5] Noise
BIRAA T

Datal, Data2 {ZFIIN4 % Noise DERZHIMEL £,
TRSITEENL CEIEL £,

Noise & A
AvF

Datal F7-i% Data2 IZHIIN7 % Noise 5|2 CM/DM 7> WN 2> 4 U3 R L F97,

R ETY 7

[1]~[4] Z&IRT DL THAMR EN A REE /R0 ET,

% : MU195050A-x01 AV
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B6E (E/HH

ZOETIE, MP1900A E2— /L OfF FHHNC SOV TERBALE9,

6.1 KIS —IINEDA—ILDAITE oo, 6-2
6.2 56 Gbit/'s DQPSKESDFEE ..o 6-4




B6E (G

6.1

RS —NED2—ILDBIE

MU195020A & MU195040A Zf#i LT, CFP2 JthTo v — BV 2—/L DT
RALH T 2 —AATTEPERER D IR HOWTRHIAL 9,

ABETIE, 2ELLTMP1900A 1 MU195020A, MU195040A 23 3E5 ST
WA CORBRBIZ L £, A7 v ar Ik BV Td,

MP1900A

MU181000B

MU195020A-x20

MU195040A-x20
AIEFR

1.  MP1900A EHHIEZ GND IZHE L £7,

2. MU181000B ® Clock Output &, MU195020A @ Ext. Clock In % [Fl#i
=7 VTHHELET,

3. MU195020A @ Clock Out &, MU195040A @ Ext. Clock In % [FlH/r—

6.1-1

TIVTHERLE T,
(" MP1900A R
MU181000B
Clock Output
OO00OO0C
MU195020A Clock Out Ext.Clock I
Oata Output1 Da@EOutput1 ata Output2 ~ Dam@Output2 )
@ C
o o] ([0 6] © | ©
MU195020A Clock Out [ Ext.Clock In
Oata Output1 DataOutput1 ) ata Output2 DA Output2 ) @ @
© O o0 0
MU195040A |
6ata Input1 Datainput1 6ata Input2 Datainput2 N =xt.Llockin
o o) [e o o
MU195040A
ata Input1 Datainput1 ata Input2 Datainput2 ) E)d‘%%k In
"o o] [0 © \
N ¥
CRP2EZa—l CFP2ESa—)L

CFP2 21— )Ll k=
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6.1 HPF2o—INED 2 — L DJE

4.  MU195020A ® Data Outputl~2, Data Outputl~2& CFP2EY =—
V@ Data Input Z[Al#ilr—7 /L CHERELET (8 250,

5. MU195040A ¢ Data Input1~2, Data Inputl~2& CFP2 €Y a—/L
@ Data Output % [Flfli 7y —7 /L CHERELE3 (8 D).

HERAE
1. MP1900A OERa—REHLET,

2. MP1900A OEIREA AILET,

3. MU195020A OF —ZH AL BT 2— 2% HRMEW D AN INHHEE
97, MU195020A @ [Output] #7005, &g, A7y haiELEd, &
DEXIZ Output (FHHNL [OFF] ICLTHBEET,

4. RE—=VEFRELET, MU195020A, MU195040A @ [Pattern] #7 T
RERSH— L IRINUET,

5. MU195020A @ [Output]l #7 DOty —FCEIEE v — MR ELE
‘d_o

6. MU195040A DT —HANHAL BT =—A%, $RIEH OB I EbEE
‘é—‘o
MU195040A @ [Input] %7 ® Input Condition THimseif2 3R £
4, CFP2 Va2 — U IEB AL #T7 2 — AT 5729, [Differential
100 Ohm] #&4RL, Tracking Zi&IRL £7,

7. CFP2 E¥=2—NVOEREAFICLET,
EBIREA T DERE, MP1900A, CFP2 &Y a— /L DJRIZA AL T a
X0y, H

B
A ZE

BRNTUDIRETEESRETIEIRT DL, FATYMIIEETEH
ITNDBHYET, T—TIIEHREZEF T H5EIZIE, MP1900A D
EBREAIICLTHLHEEEZTHTESLY,

8. MU195020A @ [Output] #7'® Data/XData Output % [ON] IZF%7E
L&, 0%, i 5o Output % TLET

9.  MU195040A DAL v a/LREHRELET,
EVa— N Ty IarRE D [Auto Adjust] X FLET,

10. MU195040A @ [Result] #7 nHlllEZBI4EL, BER HIE OfE R 2 iR
Liﬁ‘o

11.  IEFICHREDDNEMEL TWAZE2M R, MU195020A 7260 H L
~ILERAHZET, CFP2 BV a2—LDF —Z A S (TD+, TD-) 4|
ECEET,




B6E (G

6.2 56 Gbit/'s DQPSK & D F 4

MU195020A-x20 & DQPSK Zifiasz i HL 7=, 56G 1 DQPSK {55 D34S
HEIZOWCHALET,

ABE T, 2% LU TMP1900A 12 MU195020A 2 EEFESIN QW ARERTOR
Bl a st UET, A ar iR DL BY T,

MU181000A

MU195020A-x20

AIE R
1. MP1900A EHHIEY)Z GND IZHEL £,

2. MU181000A ® Clock Output &, MU195020A @ Ext. Clock In % [F]#ih
=T VTHEHRILET,

3. MU195020A @ Data Output1~2, Data Outputl~2 & DQPSK 253
sz [Alh 7 —7 VTR LE T (4 02T,

[ MP1900A )
MU181000A Clock Output
@
MU195020A-x20 Clock Out Ext.Clock In

DQPSKZ#8
P AN

X6.2-1 56 Gbit/s DQPSK {E & #4+ DX




6.2 56 Gbit/s DQPSK 155 DF4E

RERAE
1. MP1900A OERa—REHLET,

2. MP1900A OEREA ALET,

3. MU195020A OF —HZHHA BT 2 —AZWRIEMD AT EbEE
97, MU195020A @ [Output] #7705, &g, A7y haiELEd, &
DEEIZ Output 1 LHHNLH [OFF] ICLTHEET,

4. MU195020A @ [Output] #7 DO v —hTEIEE YL —1 % [28
Gbit/s] IZFXELET,
5. MU195020A @ [Pattern] %7 Tkl 7 — 28R L F£7,

6. :,"Em, ggt'ljil::;s @ [Combination Setting] 756, 2 E R —Tal%

[Combination], [2ch] IZEXELET,

Combinaticn Setting x

~Inter module combination ~Inner module combination

Sync ON/CFF OFF "| Slot | Slot3 : MU1950204 ‘V‘

_Operation Combination

: |2¢h [*]
Independent S b

@ Combination

_ ) Channel Synchronization

Data 1

2ch PPG
Data 2

7. MU195020A @ [Pre-Codel #7 D% % [ON], Type % [DQPSK]
unxibiﬁ‘

8. MU195020A @ [Output] ¥~ ® Data Output z [ON] (ZF%ELE T,
Z 0%, B L#0 Output & TLET

DQPSK £ %512 MU195020A D15 503254, 56 Gbit/s IZERSNIZIEE

SR NEIET,

it
il
(il

6-5



B6E ([EHG

6-6.



B7E JEe—pavpR

SCPI D7 #—<yhBLOAT —ZXADFHIZOWTIE, TMX190000A 7
NIFVTFATFIAF-R HIY 7 =7 B E 2SBS0,

7

ZXA U7 — =




B T7E Jo—pavp




HBEE |EEEFBR

ZDOETIE, MP1900A E¥ = — /L OMERERER IZ OV CEALE 9,

8.1 EREE R e 8-2
8.2  MERER R e 8-2
8.3 MEREERERIEE ..o 8-3
8.3.1 ENERRENEEE ..o 8-3
8.3.2 ERMSEFMMERER ..o 8-5
8.3.3 ATILARIL oo 8-8
8.3.4  IXB e 8-9
8.35 ITT—HEH oo 8-10
8.3.6 Noise SFMMEEER .........ooveeeeeee e 8-11
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81 ,HE ﬁbn-tn%ﬁ

MP1900A £V =—/L D EEMRED K ZTHE L TODIEA MR T 5720

RERBREZATVET,

, T

PERERER 1T, MP1900A E¥a— /L D5 1T AYURRES I, (EFL% OBEMEREEE

FOVEHEBRE (6701 Z%)

8.2 1% ﬁbn‘t%ﬁ%%%ﬁ

tRERRBRZ 45D DEITIC, MP1900A &K HIERRDOT4—0 7T v 7 % 30 4
ERERBRI LB 2 IR DR IR LU ET,

1T TLTZEW,

AT TLIEEVY,

g

#8.2-1 THREAERICHEIIHEES
a4 i BERIN SR
R IR s MP1900A + MU195040A-x01 | Eh{ERE 44 2.4~32.1 GHz

F—5 AJVEHE: 300 mVpp B 1

AN N/ =i = Cn

Electrical interface:

H#:4 70 GHz LA B
{E7 3842 MP1900A + MU195020A + | Ext Clock %1 4 %4
MU181000A/B, EEE B 1.2~16.05 GHz
F7/21X MG3690 2V —R HAhL -~ 300~1000 mVp-p
B YA E e IR
[l —7" L J1439A W 40 GHz
(80 cm K =i %)
[ i JO541E =R 6dB
I —A—H ML2437A £7-1% ML2438A

NI —t o Y+ —T 1

MA2444D

)
e
it

P 2 LR ERER AR, RN T 5 8 2 RE D7l 30 40

TEZEATV, 001

TRIE

L T BYERERBRAAT > TIZS W,

EORIEMEZISH T 512, FRROIENC=IR T TOE, AC EJR
EDEENIDINT L, BRE - REIEZ0 B E 2SI OV TH D

l/ \:kﬁ“‘%‘gfﬁ‘o

82
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8.3 HREFERIAR

T ORBREBIZOWTHBALES,

(1 BfEE Y h-— MDA

2 WHE
8.3.1 ENMERREEH
(1) Hiks
%8.3.1-1 K
*FTay FRE
MU195020A 9.4~21.0 Ghbit/s
MU195020A-x01 9.4~32.1 Gbit/s
MU195040A 9.4~21.0 Gbit/s
MU195040A-x01 9.4~32.1 Gbit/s
©2) ki
TANARSU 101610004 12567z Synihesizer
@ ® ©
®.© MU181000A
L 6dB ATT
5 Gurg O 7-7 A, nn
1 %@I@
= MKh. AUX Out mmmmua BEC ok =
| Tl e ||| [roresoeos

X8.3.1-1 BNERIKMEFEFHERDHEHR

MU181000A #{# 9 25%41%, MU181000A @ Clock Output (Z 6 dB [FlH#
IR AL TS0,

P
i
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Br




BEE [EtREAB

(3

FIE

1.

A

MP1900A (2 MU195020A #4351, 7r—7 N AEFEG LIRVVIKRECTE
BEA AT LUET,

MU195020A @ Data {5 5H /1#ElE% 500 mVp-p, A7tk (Vth)
%0V, RER/ 2 —2% PRBS31, v—7%% 1/2 IZRELET,

RESE T, MP1900A OEFEAA7IZLE T,
8.3.1- 1Tt~ T, HIERRD T —7 N A4 £,
MP1900A CHIESDEIRAA LT, v4—3I 7Ty LET,

VA= T T v 7%, MP1900A (5 5 H %412l T, MU195020A
DI 5 NISEET,

MU195040A OAZHE, AL a2V A S Bl L3,
MU195040A TTI—2 3 HEIN2WZEa B L 97,

R A MRS, BER BB HEIPIN T =3 ECTus
WZEEHERRLE T




88 MEEHABREL
8.3.2 R ELMELER
1) Mk
#8.3.2-1 MU195020A 1%
R
1EH
MU195020A-x10/x20
PRE 0.1~1.3 Vp-p
7t =) R
+7&vh (Vth) _2_0_?&¢mw+3.3_%&¢m v
T ARA b EIE 1.0 Vpp:  50%
Tr/Tf 14 ps (20~80%) *1.*2
Jitter 8 ps p-p*L*ers
% 1: MU195020A-x01 ZEL D34, 21.0 Gbit/s (12T

*2:

*3:

MU195020A-x01 HY D54, 32.1 Gbit/s 12T

(=

Do AHRAEI, TR vZ <200 fs (RMS) OF T nAa—7%FHLT-

LEDETT,

85
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(2) #He
@ _
%i ®%, ® fﬁi o MU181000A
L 6 dB ATT
| ¥ ST T —
: A@f:@f )| ||| Mu195020A

ST nRa—7

O

O OO O O
O OO O O

Q

(. J\ J

Trigger Input

Input

X8.3.2-1 RO ERX

MU181000A % fif 342554 1%, MU181000A @ Clock Output (2 6 dB [Fldih
g B L T2 S0,

(3

FIIA

1.

MP1900A (2 MU195020A #3351, 7r—7 N AEHEHLIRVWVIRRETE
AL AAZLUET,

MU195020A @ [Output] #775idER4 2% Data HAOHRENE, 4~
Bl IRARA IR ELET,

MU195020A @ [Pattern] #7 Tkl <7 —L ZRELET,
HAE T A—=2L, TAE— A LD E 220 £ 0T, 3RS
X — 21X PRBS31, ~—7% 1/2 Z#&IRLET,
FraAa—FIC AN THNTEFERELET, MU195020A O
[Miscl] #7 @ AUX Output 72°5 [1/N Clock] ZERL, {3454
VN TF T nARa—F Il AL AR ELET,

8-6
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® =N >

10.

11.

RIESE T %, MP1900A OEIREZA7ITLUET,

8.3.2-1THE~ T, HIERD T —7 WAL £,

MP1900A LRI ESDEREAANLT, Ur—3I T Ty 7 LET,

T —3T T v 7%, MP1900A DA 5 1% 4L C, 8 5427
SHFET,

YoV uRa— TH R ABEIL, T X TOHKEIEB I
DWTHRRZTH - L CWAZEZ TR LE T,

MU195020A @ XData Output &7V 7 A mAa—70 Input
Zlaldh/r— 7 )V CHEEL £9, FIE 9 ORIEA IR £9,

HAF ¥ 2NN EEHD5A X, -3Co Data Output, XData
Output [Z DWW TFNE 9 O EZ VIR L F T,

8-7
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8.3.3 AALANI

(1) Hikk
#8.3.3-1 R
+Fav B
MU195040A-x10/x20 AR : 0.05~1.0 Vp-p
Al a/VREIE -3.56~+3.3V
(2) H&pi
BEER OB TIAITN 8.3.1-12 251U TLIZE,

(3 FlA

1. 8.3.1HEDFNE (3) d 1~5 LIAARITHE SR A HEmL, RELET,
2. MU195020A, 3L MU195040A %% 8.3.3-20LBVICHTELE

B

MU195020A D i /1%742, MU195040A @ [Start] Z%>FLET,
DENSCTARZREL, =7 —DRAELRWI L MERLET,

#&8.3.3-2 ANLANIILHERERERNZE (MU195040A)

MU195020A MU195040A
No. | #sE | 9B Vel | et s Ay R
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: — 2.0V —1.300
6 LVPECL 0.8 +2.0 Variable: + 1.3V +2.000
7 PCML 0.5 +3.05 Variable: + 3.3V +3.050

% JRIEE 0.05 Vp-p DI Z1%, MU195020A D% E% 0.5 Vp-p (L, HEHEIHE

EWCESE (20 dB, R HERS 41KC-20) Z#HL TL7ZE0,

E:

KIS 2 BT 55 51%, LT UL FOIEFR T MU195020A
BIOY MU195040A #RELTEEW, RENE, #&imsett:o
EWZE- TS, Mg B G2 52558060 E 9,

(1) MU195020A O HAEA7ICUET,

(2) MU195040A D#&udF% GND IZERELET,
5020A O SRMEEELET,

040A Df&SH% MU195020A &[RIU SRR
Ebibg—o

(3) MU19
(4 MU195




83 MEABREH

8.3.4

INA—

~

(1)

(2)

(3

3.

Data Input O —7 V%4 L, XData Input D7 —7 V72T 2 4zfEL
F 9, MU195040A @ Input @ M & T Input Condition %
[Single-Ended], [XData] IZ5%EL T, FIE 2.L [ MU195020A
& MU195040A DLV ZREL, =7 —R3 AR LA MR L E
7

pikics

« PRBS \¥—
+ Zero Substitution /X% —2

M ER DR T 1EIEK 8.3.1- 125 & 1L TLIEEWY,
FE

1.

2.

8.3.LHDTFIE (3) @ 1~5 LFEERICH G EHH L, BOELET,

MU195020A D /1%, MU195040A @ [Start] 22> FLET,
PVENEC T ZREEL, =7 =S RAEURW I EEHERRLET,

MU195040A & MU195020A DM IFIZH>WT, PRBS RZ—E%
on-1,n=17,9, 10, 11, 15, 20, 23, 31 L&z, =T —01FAELRWE
LEREFRLET, MU195040A 1E [Pattern] # 712 CERELE T,

PRBS /¥ — % 2311 ITEREL, Logic & POS & NEG |24 2 Tix
ELET, FIE 3.LFERICTT —NRAELLRN I LEMERELE T,

MU195040A & MU195020A O X 5 DR Bk /X% — % Zero
Substitution IZZ®E L %9, Length % 2~~1, n = 7, 9, 10, 11, 15,
20, 238X 0V'20, n=7, 9, 10, 11, 15, 20, 28 L% 2, =7 —DFAEL
IRNZEEMERR L E T,
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8.35 I5—tH

oy

(2)

(3

Ktk

VRS 0.0000 x 10-16~1.0000
A EHC: 0~1 x 1016
TT—T)— A H—rL (EFD): 0.0000~100.0000%
TT— A X =L (ED: 0~1 x 1016

v JERER

MU195040A-x01 ¥ 1.2~10.5 GHz, fEfE:  +(10 ppm + 1 kHz)
MU195040A-x01 BY 1.2~16.05 GHz, #E: +(10 ppm + 1 kHz)

E253 T
FEER OB T1EIT, X 8.8.1-12 5 & ICL TLIEEW,
TFIIE

1. 8.3.1TADTFIE (3) ® 1~5 LFEARITHERE L, X ELET,

2. MU181000A @ & #% 10 GHz IZi% EL, MU195020A O H /%7

v, MU195040A @ [Start] Z2%vFLFT,
VNS C TRAREFREEL, =7 =03 AE LW e 2 iR L £,

3. MU195020A ®—F—#f AMERER A 12, MU195040A @ [Result]
27D ER AIERE RS, MU195020A @ [Error Addition] %7 Tk

ELTWDEIZ > TNAZEE B L E T,
4. MU195020A @ [Error Addition] #7Cld, Variation % [Single]

IR ELET, 72, MU195040A @ [Measurement] %7 ® Gating

T, Cycle # [Singlel, HIERFHA 10 FIZRELE T,

5. MU195040A @ [Start] #%>F L, 10 BEIDOHRIENMTHIL TV
(2, MU195020A @ [Error Addition] #~7 @ [Single] % 1 [E]%#v5

L/i‘é—o

10 BRI DORIERE TR IR OFE R L 72> TNAT EEMERLET,
A% (ER): 5.0000E-12
A% (EC): 1.0000E—00
TT— T — e H—N L (%EFD: 99.9900%
TT— A H—r3L (ED: 1

8-10
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8.3.6 NoisesT iz &R

(1) Hikk
£8.3.6-1 MU195050A 351
IHH %

Common Mode 10~250 mVp-p
Noise (CMI)
Differential Mode 4~200 mVp-p (Differential)
Noise (DMI)
White Noise™ 0.2~25 mVrms

% : MU195050A-x01 HODHE

(2) CMI/DMI LAt oHp:

MU195050A

@l & Bhmosd 6 ie:ce D)

INT—A—73

0oO @
000
000 %

OO0 oo o o

Input

X8.3.6-1 CMI/DMI iXER D IE#ER

P
i
=t
Br
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(3

White Noise 2Lt EE#

MU195050A

[d o5

4] OO Geecs ||

ST nRa—7

O OO O O @

> o000 o O

(. J\ J

Trigger Input Input

(4)

[X¥8.3.6-2 White Noise FRER D 14X

FIIA
CMI/DMI i FH

1.

MP1900A 2 MU195050A #3551, RIE T 5T v RAORIFEIEH
LW a7 2 3R e TR L £, WIEIE A 2ar721C
WX —T7 N E BB L2 IREE T, MP1900A OERAA AAZLET,
MU195050A &2 2— /L7 U r— a0 TikBr4 % CMI £7-1% DMI
O IR, R EERELET,

RIENE T L, MP1900A OEREA 7IZLET,

M 8.3.6-1 CMI/DMI sRER O | I1ZHE>T, MU195050A &8
U — A— K % [Alilh /o — 7 LV CTEER L F 9,

MP1900A E/8U—RA—HDEFEANLT, Ur—30 7Ty 7 LE
‘é‘o

U= Ty L%, MU195050A ORI E RIS ax 2D 1z
SNILT, BEEREHAILET, BBt R ThRywax 2o T4 7zl
TREET,

R — A= HTHIRIED /T —Z [ EL, T X COMKIEF 2O
TR T-L TWAZ LR LET,

§-~T? Data Output, XData Output (Z-DVVTFIE 7 DOHEEA#HRD
ELUET,

812
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White Noise $EAtFIAE

1. MP1900A [ZMU195050A #4551, HIE T2 Output 217 Z LSO
Output 37X X [FEHHE g CRIELE9, MEIEH T axs4
W —7 VR LR IREET, MP1900A OERAEAAAZLET,

2. MU195050A € 2— /L 77U r— 3T White Noise O H /1HEIE
FRELET,
3. RENETLE#E, MP1900A OEREAA 7IZLET,

4. 8.3.6-2 White Noise SREROEHFZXIZNE-T, MU195050A &4
N T T aARa—T R — 7 VTR LT,

5. MP1900A L7V 7 A ura—7OBREAAZLT, T4—3I
T LET,

6. VAT Ty LI, MU195050A @ White Noise i /1&4 12
LG, FRatihLET, BB R Thnaxs2o i )id4 71zl T
BEET,

7. YAV FaRa—T% 50 GHz O, 7V —T7 AR EL T,
MU195050A O H 13 A BIL £, T X CTOHRMEEBIZOWTH
A 7L QDI AR L £97, White Noise D HI I~V I AR
7'Z 2 (lo=rms) THIELFET,

8. 7 XT? Data Output, XData Output (ZDWTFNE 7 DOHIEZ D
ELUET,

813
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BI9E (RF

ZOETIE, MP1900A E¥ 2 —/LOARSFICOWTEH AL £,

91 HEDFAI oo 9-2
9.2 BB DR e 9-2
0.3 BIE I e 9-3
9.4 ARIE oo e 9-3
0.5 BB e 9-4

&
=F

9-1



F9FE [RF

91 BEDOFAN

© MBS TR, HED TR & S EE A TRE RS> TES W,
< XD RBYME LIS AT, MEREETR OIS TZEN Y,
© RVREDROFE DD LT, HED T THiD TIIZEN,

N 7
92 BRELDIE
MP1900A EZ2— )VIZfTELIIZIN, Ty, ZOMoLTh, Lol witzx
o THRE L TLTEEY,

INFNDAXTZNX, WA OF —7" 0 B L ORI b gs 2 B0 AT T<7Es
Uy,

Fiz, LT O CORE TS TITZS U,

-« EH AN 758 P
T AMNZNGHT
- B4
- FEEE T O
K, W, BREEAEIITIRR IR E O, FI XTSRRI E T D557
W, BRI A (HEMEET A, kKR, HHE, 7oE=7, “BILEH,
HALKFERE) BdDYT
BT, ETEEE O BENLH LT
TR NS DA A NI ARSI T DT
B E 2000 m &8 2 D507
L, A EZ I BN 7 S IRE F I IE R S AT DR R
© IROIBE R EE DT

REE: —20°C LL'F, F/=1% 60°C LL
T 85%LL |
HREREEH

EHRETLEEE, ERRORERIOEESMEmI-TIENC, L FOBRES
HEOFFNTIRE T2 BEIOLET,

- JRBE: 5~30°C DA
- TR 40~ T75%D#iH

1 H O, WREDEAR D InE A




9.3 BEH

9.3 HNXTTIEA

MP1900A ¥ 2— /L &k 2856, BIHRRFOMR OB R E L TS5 A1
ZOMEEEH L THREL TESW, SREL TORWEEIEEL T O FIETHATL
LTLTEENY,

723, MP1900A ¥ =— Va0 BT TIERR PASEE L, 5%t
TN INTER AT TIEE N,

<FlE>

1. FWAATMP1900A €Y 2— A HOLIINeHY, 1F20EERL T
éb\o

2. RVDPBEHRRLIILE DI HR L TLTEE Y,

3. HELFLOBEEFROEFLL T VWEEZLNDIHOITITIRHELITV,
MP1900A 22— L AR =F L s — A, SHIZPHRHRE Trdt
LCLIEEY,

4.  ARELT- MP1900A E¥a—VEER—IVEICAN, &b BakisET—
T TEDTLTEEN, 5|l BBl TR E O MBS U TR
EITARL TLIZEW,

5. BAEERIE9.2 (R LD | OB S&MEA T EE FIcB 0TS
Uy,

9.4 RKIE
FWMZEUIMERE T T I NI AV T AT FHIAY-R VI —R &M T 55512
X, EARBIORIERED B H DA T ARREERE A, FISHIE O
WRETHE L T e72<72, B2 SR B LOR IEZHELEL £,
IAZOHESER IE AL 12 22 H T3,

FIAFE DY R — e B2 oW TE, A (IR ECIIEE, & FGAET
TR 77 A0) ICEEO AR LIZOWNWTOBMWAELEED | ~JTHKES
VY,

ROFHEITEETLHE1T, BIEBIOMMEHAFHRSE TWZ<Zend

ha‘o

- BUER, 7 FLLEERBLICHIER T AFAR LRSS, 3B
LS, MIERLOERROFEMESHER T s 56

© HHOEKGERUICHEIE A E, B EIBOERE TN TV DG E

- AEEMEARASHTI AR IS L, SRR LTSNS S G

i
i

3




F9FE [RF

905 REEE

BEHET 28541%, TMP1900A + 7 F V740747 74 F R Bk E N
HWOHIHE, FEOLRH], BLOK T ORENGE> LB T HIICERL T
7iéb\o




BIOE FFTNm—T

ZOETE, MP1900A £ =—/VOEIERFICRE N LU S, #ENED
I D720 DF =y 7 IFIEICHOW T L ET,

101 B a—)LATHBEDRIRE ..o 10-2
10.2 H A ERAER BB DRIRE ..o 10-3
10.3 IT5—L—MBITEREDRIRE ..., 10-4
10.4 RIEADFEL LARUMERE oo 10-5

N
Z,
7
n
v
e X
1
FS
'
e
7

10-1



BI0EFE FINa—Tr

10.1 EVa—

JL AT HEBF OD [ 8

%10.1-1 MP1900A E2 21— /L X OB N A Z—E

3

Frvi9 HER

xR 75 %

EVa— VAL
fcil/\o

EVa— /U, MERICEES
TLTUVVET D,

TMP1900A > 7 F N7 F VT 4T F 749 -R Edkin b
EJDI3.3 EVa— VOEFELTAL ST, FHE
YL TS

WH Ty a— LN EEX
WTWETD,

A —=F 2 bDT LYY R — A=Y
(https://www.anritsu.com) ¢ MP1900A Series
Signal Quality Analyzers-R OH /i iEFH~N—12 77+
ZLTC, YR—=PHRES 2— VL, KDY T T2 T 78—
Var R L TIEE N,

KREY 2— L REEINTODDIZEY 22— LA S
NN GE, MO RREMERHVET O T, KE R
BIETITER, ETHERAETIEIMN T 74 V) IZRE#EO
[REIZ OV TOBB WA DLEED | ~ZH#EIZE
AN

10-2
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10.2 MK TEE R DR

10.2 H 7K 2 8181 R 0D R 2R

JARN

#10.2-1 HAOKBESBREOBEROLGE—E
HE Frvo$ 5HERR XA %
HABE N ELHE | [Output] #7 @ Data, F72i% | E5&2HHLIZWF ¥ 21D [Output] 47T, Data
HITE720, Clock 7% [ON] (2725 TWET | £721F Clock % [ON] IZ&RELET,

[7] 21G/32G S| PPG &l |Y c: OFF

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

—Output

Bitrate | 28.000 000 | Ghit/s

[Output Data@[oN  |v|  Clock [oN |v]
Level Guard @ | OFF Setup... | ot AT Eortnem

Output 7% [OFF] O, VAR 7 2% 4y F LT
[ON] (2L TLEEN,

Output 2% [ON]

ha‘z))o

R r L N i
BUEL TS,

BiErmy ZITIELE S T
WETDN

Wiy 7z L TS 5E T,

AL TLIEEY,
SO HAEL TODIGG, Bl 47 = — A% ik
L&, A Z T2 —A 22OV TIEI8.1 2D
P ES R TLIEEN,

RIEE YR —

AT 7ay ZITIELSRES T
WETDN

YoV T FvaRa—ORNI 7y 7,
MU195020A @ AUX Output b & IE 5%
ERLTZEN,

AUX Output 2R/ ZORELBNEST DTV 7
PHAA—TF DAL R T 2 — AN ELWZ AR LT
Q=A%

BRA 5T 2 AT L

AR ZER G EAFDIE L TTEE,

DA TUNERAD,

=T R I AL E E K | 40 GHz VL EDEREEIS N DD —T v Sea x4
MEOBRWYAEZFE AL TWET | 2L TSN,

AR
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BI0EFE FINa—Tr

10.3 T5—L—NBIE RO RE
#10.3-1 IS—L—NAEROBELE—E
7 Frvi9 BER A ik
TT—NAD, WRIEDEDOBERGEA L X T 2—A | T—HL—h, LNL, 78 vk, #ESEN—E LT

IZIELWT 32,

WDERS L TLTEENY,

MU195020A EREY MR
(ED) O &2 — 13 1ELL
%&Eéhf%i‘é‘iﬂo

MU195020A DFAT 5/ 37— A3 EM D 5215
A HEZR /A — ATERTES IV TN, BHRIE N384
T H/%— 8 ED ORRHARZ— O EIL—EL T
WDIHERRL TSN,

BRI EM DS MU195020A D787 — %78 A1 H
F135557:854, MU195020A & ED % B #8465 L C
TR S IO HERR L TLTE &,

TI—(IEEREIT OFF IR
SILTWVET D,

[Error Addition] #7 T Error Addition Switch 2%
[OFF] 12725 CWAZEZMERL TLTEEY,

ERAL BT — A r—T LN
A TIVETAD,

AR FE G AR ELL TS,

=TI Rea Rk AL E JE
HORWYEFEHL TWET
D3

40 GHz UL BRSNS D7 —T oax s 4
ZE AL TTEE,

i~ —T ALy gL R
< =TI HERS LT
FI0,

MU195020A E4EHIERE, #2R1EHE ED RO
EF Ty MNRENE NI 2 DI LE T,
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10.4 [FHIDHEL LY FEE

10.4 RIEAAHEILLIZ U VS RE

£10.4-1 REANFEIILGUOREERL S E—E

IHH Frvo3 58T ®L A&
PNVAE S S Befer—7 VO NVE, IREE, £ | LLTOBAEIL, @ —7 WAl TL7EE0,
I ESREII AR LERT T, DT N IAS VAN
< BN KEN
o =T NRaR I AR DD
© ARTENE LTS
=T T IE LM SEICE RS | #5t e oaRx I X OGO T 7 L2 MR L TLIEEW,
FLVTUVNET D,

LT NRFER) (50/100 Q) A | IELSERELTLIEEW,
OB EITE>TOET DN,

AN~ IUEE E T, AR AT—T I E T LA L TLIEEY,
ADE Y —bR7my 783 | YRy M — ooy ZJE I TS,
UL E T, s
JEBE B A A CBAED 7oy 7 JE A TR T
ESSAR

vy 273 S UAE FIRELJE AL | 28y M — b ICERE L TES W,
REZE Y —hDELIZH D

HTWETD,
Iy IaAFRIIIEZ CWVET 7\7'7?‘5 Data/Clock 1§ 57y 7 h )R E & Hf
iR DL TLTEEN,
SIS KIRELIZHODOETCWETD, | BmELEEZ ELGEEL TIESN,
JE:
ELSHRESIL TN RO RN L7258 60
HVET,

N
Z
7
v
v
e X
1
=
2%
el
74
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BI0EFE FINa—Tr

#10.4-1 RIS HEILLLZVBEERLAEZ—E ()
I5H Frvo95HERT *KE
ALy a/LR ZZE A JIRFIZ Data & XData A | 220 H7Y 3 V AR 720 EOIZL TZE W,
Ly alRELEOZESEN 3V
AR CWERAD,
Auto Adjust=° Auto Search @ | ~==7 VEETHEEL TEEW,
ENERIIRAZ B2 TOEE AN,
ArAH Auto Adjust=° Auto Search @ | ~==7 VEETHEEL TEEW,
FERIIRAZ B TOEE AN,
INB— INE—=AT—HLTNET D MU195020A & MU195040A T/3%— % — ST
LTEEW,
[ H Auto Sync 1% [ON] (272> T | [ON] IZRREL TIEEY,
WETD, H®3 SR RENEDM T E T,
Sync Control D% EEEZ T | RA—LOFIEIZE > C, TR ENRe52 L
HELIZDN, NHVET,
Az
B —2 73 PRBS DA DOSEIZER ETEET,
DA Bit/Block Window (% [OFF] | [OFF] (2% EL TSN,
\Z72 5 CUVVET DN,
MU195040A @ External [OFF] (TR ELTLIESY,
Mask % [OFF] (272> T\ &
ba‘z))o
Pattern Sequence % [Repeat] IZEXEL TTZENY,
[Repeat] IZEXELTWET D,

FREOIHA TR TS RWEGAIE, Iz,

FRCHE 2 PGB L TIES

W, THTHRIEDMER TERWG AL, AE (IRGAE TIER, BT

BHETIIRZ 7 A V) (ZREHE D TARRLE,

TZEVY,

WZDOWTORBHWEDERE O | ~T K
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1T#RA  BEL T 5 LN —2

Al BREUSUF LINE = e A-2
A2 +tEOE#/F—>2 (Zero-Substitution Pattern).............. A-3




18 A HEWZ2 50 AN —

A1 LSS LNF—

BT b Z— R AR A 1-UIORLET,

BT b2 =%, £ A1-UTTRT N IROERZHEATRSN, 20 14
B 201 L7220 FE T, 201 OJE#IEZS S PRBS /3% —1% 1 AMIHIZ N Bk
1" O/RZ— 8 1 R HHBL £,

PRBS O/ "\%—>DH )L~ LOGIC % POS (Fim#h) [ ELSE,
“1775 low level, “0”7% High level (ZxthiesLET,

PRBS ¥ —rO~—73|3 1/2 T, F AL UIRT Ty 7 TRAELET,

KA1 BESUT LNA—URERE

FE# ARSER NE—UERTOvIR

211 | 14+X6+X7

D
Y

201 | 14+X5+X9

21001 | 14X7+X10

211 | 14+Xo+X11

2131 XXX | Al Un L ") Hh

D
D
D

2151 1+X14+X15

2201 | 14+X3+X20

223_1 1+X18+X23

2311 1+X28+X31

---------- 1611711814 191-{20121122 231> i1
o
1H2H3 27128t 20H30H3 1> i1

N cotons
P : bR




A2 PoE# Nv—> Zero-Substitution Pattern)

N (o] " .
A2 €OEH/ 48— (Zero-Substitution Pattern)
PRBS ¥ — O Briifit y hOEZ LD/ F — 2 Zam B 0" Tl iz
HZETRIEE Y MEIZ T 0" M+ 5E9C L £,
72770, “OTICEEMAT-E Y RDEZOE Y MR0"DEXIX, EOE Y M EEL T
“DPIZLET,
#i: 27 5> PRBS SZ— DL

BEO¥HESEIT 7-1 = 6 bits 2O TERBEHUT TR OMBEIOIEEVE T,

1000000[1000001100001010....— 2" F#D PRBS /38—

) -
7 bits 1000000010 TOBBODEED bit N“0"HDTRELT17ELET,
11 bits  1000000/0000011 <

13 bits 1000000000000010

HA.2-1 ERE#/ A 2—




18 A HEWZ2 50 AN —




{14k B AIHIEERA —&

B.1 #HARFEIER —&

ZZ TR, MP1900A £ =a— VIR 5 A o 1 B A " L E

D
723, [Menu] — [Initialize] 1R T 2L4EH B AR EEICT 2L
NTEET,
#&B.1-1 MU195020A #IHAzRE —ER
R EMAE KIER hIEH INERB MEEEB
Output Bitrate Variable
Bitrate 10.000 000 Ghit/s
Data, XData Output ON
Clock Output ON
Data, Xdata
PR Level Guard OFF
Level Guard Amplitude [fE 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 FIHIRERE —5&

#&B.1-1 MU195020A M#RE—ER (&)
X TEHERE KIEH HIEH INEB FIEAER E &
Emphasis | Manual Setting | Emphasis Function OFF
Standard/Preset USER
De-Emphasis
PresetO
Amplitude 1.000 Vp-p
Cursor & 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
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B1 #HRERA—&

#£B.1-1 MU195020A #HiskE—ER (=)

X TEHERE KIEH HIEH INEB FIEAER E E
Pattern PRBS Length 27151
Logic POS
~—JH 1/2
ZeroSubstitution | Length 2”15
Zero-Substitution Length 1 bit
Addition Bit 1
Data Length 2 bit
2ch Combination Ff: 4 bits
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

% 1: 2ch LB R —TaF720% 646G x 2ch 2B 31— al R ERFO 5% E 7]

P
E[=




fi#R B FIHIRERE —5&

#&B.1-1 MU195020A M#RE—ER (&)
X TEHERE KIEH HIEH INEB FEAER EfE
Pattern Pattern Editor Zoom x1
() Row Length 2048 bits
2ch Combination f: 4096 bits
Data Length Data 2 bits
DFRIR 2ch Combination IKf: 4 bits
Mixed 1024 bits
2ch Combination Ff: 2048 bits
(Mixed-Data ff)
Number of Block 1
Number of Row 1
Format Hex
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™2 | Pre-Code
Pre-Code OFF
Type DQPSK
Initial Data 1

*2: MU195020A-x20 T E CTEET,




B1 #HRERA—&

#£B.1-1 MU195020A #HiskE—ER (=)

X TEHRE KIER hIEH INER MEAREE
Misc1 Pattern Sequence Repeat
Repeat [F Pulse Width 128 bits
Delay 128
Burst iiF Source Internal
Data Sequence Restart
Enable Period 128 000 bits
2ch Combination If: FJHIE x 2
Burst Cycle 12 800 000 bits
2ch Combination Ff: FJHifE x 2
Delay 0 bits
Pulse Width 128 000 bits
2ch Combination If: FJHIE x 2
Aux Input Error Injection
Vth ov
Aux Output 1/N Clock
/N Clock F§ | (43 kL) 1/64 clock
Pattern Sync | PRBS,
iy Zero-Substitution,
Data D&
Position 1 bits
Mixed Data D5&
Block No. 1
Row No. 1
Burst Output | Delay 0
2 Pulse Width 128 000 bits
2ch Combination If: FJHIE x 2
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




fi#® B #IHIRERA—5&

#B.1-2 MU195040A ##AE E—E X

EX EHEHE KIEHB FIER INEH PR EE
Result B ETH H B E 2R R DR Gating
e b R DOFIN Error/Alarm
IRFfHZR R D IFRR Date&Time
Error/Alarm 7R~ Zoom OFF
Overall Ch. OFF
Error/Alarm & B4k -
Error/Alarm | E45 1k -
Measurement | {HIl7E & OB | JE E WAL OB (Unit) Time
(Gating) B JE O B 00 00:00:01
BIE B D7 a0 7353 E >E+10
NEFYOTT—HERE >E+10
B E B DT o 7 ¥R E >E+2
I E LR 1EDEIR (Cycle) Repeat
WIERE FT — 2 FRLBEOTER (Current) ON
WEA 7 — 2 LB 57503 (Calculation) Progressive
WEAE 7 — 2 3% 1 BT A ) D3R 100 ms
PRI BLFEAT | AR [RIIALBE 4T DR ON
DR
(Auto Syne) | g syt EL Mo INT
SKP Ordered | 74/ &V 7 DR (Filtering) OFF
f; b7 HDR ik DRI (Specification) PCle4
(SKP Ordered
Set)
[F 7 A DORRE | [A1H5107 iR 2
(Syne Control) Frame RO =— 07 R2— EDOKE 64 bits
PRGM /% — 2 DSEIANE DR E 1 bit
[F ]~ 27 /R4 — 2 Dtk AllO
HEFRMEORE | By h=T—, 77— AHELE T DR Insertion/Omission
gﬁﬁgm EL, EFI IECH505, A27— SURERO®E | 100 ms
Pattern™ ~ A7 DR Block Window F17 D4R OFF
Block Window D&% iE AllO
Bit Window FE1TDE4R OFF
Bit Window & M| D% E AllO
External Mask D& OFF
*: PPG LIL@E S ITEIEL £,
AT, TR B.1-1 MU195020A #1HRE —Fa & | 22 L TTZE0,
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B1 #HRERA—&

#£B.1-2 MU195040A #HAiRE—ER (i)

R EHA KIEH HhIER INEH FEAER (B
Input Data Input Condition MDER Single-Ended
ZEEN R DEIN Independent
Data/XData DiE4R Data
T —HZATTLEMEDE -0.500 V
XData AL EVMEDE E -0.500 V
T —H ANTJLEVME D ZEE) R Data-XData
T —H AN LEMED ZZBFEE 0.000 V
VA NVNL S S LSS AR N —
T = F AT ImAA T DR GND
T —Z NI IHEIREIE DR E 0.00 V
CTLE OFF
Clock Selection External Clock
Recovered Clock HiiEt h—FDigER Variable
(MU195040A-x22)
Recovered Clock £ F-—hDJEE 28.000 000 Gbit/s
(MU195040A-x22)
N—T 17 MHz
(MU195040A-x22)
J— 7R R O BRE R 1667
(MU195040A-x22)
Clock /7 AHBZ.D1EE4R mUI
Clock f7HAIZE (mUI Hi7) DF%E 0 mUI
Clock fZFHRIZE (ps HiL) DEXIE 0.00 ps
Clock (AHDRLIE -
Clock NARDYZ 7L o AGE D 1EIR OFF
Clock f7AHAIZE (V7 7L A mUI Hf7) OF%E | 0 mUI
Clock fZFHAIZ (V7 7L A ps HAL) DOFIE 0.00 ps
Clock fZFHAIZ (Jitter Input) DFXIE OFF
Measurement | Data Threshold OFF
Restart Clock Delay OFF
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fi#R B FIHIRERE —5&

#£B.1-2 MU195040A #HAiRE—ER (i)

X TEHERE KIEH HIEH INEB FEAER EE
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 s (8 k) 1/64 clock
Pattern Sync FF PRBS,
Zero-Substitution,
Data O%&
Position 1 bits
Mixed Data D55
Block No. 1
Row No. 1

2ch Combination F§: FJHHHE x 2
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B1 #HRERA—&

#B.1-3 MU195050A #HAskE—ER

X TEHERE IHB FIEAER E &
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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