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FE1E HE

1.1 ®HmOBE

MU195020A, MU195040A., L MU195050A (LT, MP1900A €3 =—
JVEREONET) 1%, MP1900A 7 F Ao F VT 47 F 4R ICHNJE AT RER 75
TAEY 2—/L T, MP1900A T =— VT EMEE RN T PRBS /%
Z—>  DATA /"% — | Zero-Substitution /3% —>, BIL O Mixed /¥ — D
KFf o — o DT —H1EICKIGLET, MU195020A, MU195050A % fH A5
Y. VI NAT I T AR IR — R AR, T4 T 7Ly
F—R AR RIANAREEIN T2 T — 2 AR RHELET,

MP1900A E¥a—/UFEEZFRA T al N AIfETHY KT 4L
WEM, TAVXNVBREHEY 2— L BIOT A 2OWFFERRCHLE A 12
WLCWET,

MP1900A £ =2— VOEEIT FitDL BV T,

MU195020A D45 &

+ PRBS /"%—2  DATA /~%— Zero-Substitution /3% —, Mixed /¥
X—> PAM4 /3% —> Sequence 73— DFEA M A[HE

- MU195020A-x20 (ZLVEY2—/LND 2 F X3/ TOHEHEBE Al HE
(Channel Combination).
ZOBREIZED . Multiplexer (MUX) % ffi H L7= 2 EHIE B4 54 vl g

- MP1900A (ZEEESNTWDHHEED MU195020A %L TF v LI TO
HEEHEENNF[HE (Channel Combination)
ZOEEIZEY ., Multi Channel #3257 7V r—a Ak G LTz R
T — X RRE
10TAP Emphasis #f H L 7= 7 F v A7 70T ¢ 52 A 2
(MU195020A-x11/x21)
10TAP Emphasis 218 1 U7z 7] 2 IS #§REA FE8L A HE
(MU195020A-x40/x41)

MU195040A D4 &

- PRBS /~"%— DATA /~%—/ Zero-Substitution /% —>, Mixed /~
H—> PAM4 /3% —> HSSB Data /3% —>OH|EI A HE
KERBEOZ—VT s T~ N4 — (256 Mbits)

+ MU195040A-x20 DEANZLY 32 Gbitls 7 —H AJ1& &K 2ch £ib. 64
Gbit/s T VT /VIE(E DR 2 AT EE

-« ARFEAET 25 mVpp D ATNEEEFFD | 5 7570 2 i

+ MU195040A-x22 OBANZEY, ZayZUhN\UETray 7 RT —4)7
NN HE

« MU195040A-x11/x21 DiBEMIZ LY. CTLE (Continues Time Linear
Equalizer) %ML T Loss & 5O ML AT HE

MU195050A D4 &

- ANTF—ZIT aFTFT—R AR T AT 7L VB — R AR EZEIINL T
77 T

« MU195050A-x01 DiENNZEY 10 MHz 7>5 10 GHz O #ilk& £~ 7= RT Ak
AR EEIIN AT 8E




1.2 DBk

1.2 HESDIERK

121 1REEK
MP1900A E¥=—/LOREHERM A F1.2.1-1, £1.2.1-2, BLUFE1.2.1-31TR
LET,
#£1.2.1-1 MU195020A 244
IHH 4 -85 LRE HE e
Z NN MU195020A | 21G/32G bit/s SI PPG 1
WA | J1632A [EE RS 5 Clock Output,

Aux Output X 2,
Gating Output X 2

J1341A F—T 2 Ext Clock Input.
AUX Input

J1359A Rl %74 (K-P, K-J, SMA A.#2) 1 Clock Output

J1717A [l %74 (SMA-P, SMA-J) 6 Ext Clock Input,
Aux Output X 2,
Gating Output X 2,
AUX Input

MU195020A-x10 FE2ERF

J1632A [i] il #& 2 Data Output X 2

J1359A Rl % 7% (K-P, K-J, SMA A.##) 2 Data Output x 2

MU195020A-x20 FE2ERF

J1632A [i] i #& e 4 Data Output X 4

J1359A [l # 7% (K-P, K-J, SMA A.#2) 4 Data Output x 4

i
=



FE1E HE

#1.2.1-2 MU195040A 1224 B

S| 4.5 LR HE I
ZNEN MU195040A | 21G/32G bit/s SI ED 1
Wi | J1632A [i] i #& 2 Aux Output x 2,
J1341A F—T 2 Ext Clock Input
J1717A [l %74 (SMA-P, SMA-J) 4 Ext Clock Input,
Aux Output X 2,
AUX Input
MU195040A-x10 FE4E T
J1341A F—T 2 Data Input x 2,
AUX Input
J1359A A7 5% 7% (K-P, K-J, SMA HA.#) 2 Data Input x 2
(HARFIRHL AR ST BINTIAT)
41KC-6 K [EER =g 6 dB 2 Data Input x 2
(HARF R AR A~ O A1)
MU195040A-x20 FE2ERF
J1341A F—T 4 Data Input X 4,
AUX Input
J1359A Rl %74 (K-P, K-J, SMA A ##) 4 Data Input x 4
(HARFIRHL AR SR IAT)
41KC-6 K [EER =g 6 dB 4 Data Input x 4
(AR RR L AR A~ O A1)




1.2 DBk

#1.2.1-3 MU195050A 1ZZEHE R

I5H & -iEs e HE e
ENEN MU195050A | Noise Generator 1
Wi | J1632A [i] i #& 4 Data Output x 4*1
J1359A [l %74 (K-P, K-J, SMA A.#2) 4 Data Output x 4*2
J1717A [Rlih %74 (SMA-P, SMA-J) 2 External Input™*2
J1341A F—T 6 Data Input x 4*1
External Input x 2*1
J1746A AX 2 —<vF XTIV Mr—7 1| 13 | Data Inputl x 2%3
(K =x7# . Data Inputl)
J1747A AF¥ a—<vyF XTIV M —7 0| 1A | Data Input2 x 2*4
(K =r7# . Data Input2)
J1792A AX 2=y F XTIV Mr—7 1| 13 | Data Inputl x 2%5

(V-K =274 Data Inputl)

k1 ARSI B TS CVET,

% 2: MU195020A O/ 2 ki T A2 LAt £,

*3: MU195020A @ Data Outputl & MU195050A @ Data Inputl Z &% T

Be T AT DIV M —T L

*k4: MU195020A @ Data Output2 & MU195050A @ Data Input2 &% C

e T AT DIy M —T L

*5: MU196020A PAM4 PPG @ Data Output & MU195050A @ Data
Inputl Z & TRt T 5720 DBV Mr—T 1




FE1E HE

122 #73>
MP1900A E¥2— VDA~ v ara31.2.2:1, #1.2.2-2, BLUE1.2.2-3107
LET, 2hbiFd ~Thlen Ty,

JE:
F T ar AT OV T
MU195020A-x x x

HRea R T HESTT,
MP1900A TSIV CWAIE T,
WHAEHEKSTT,
MP1900A TSIV TWRVWME T,
0: HifmfRF IO AT
11 BAFA T a4, A7 ar OBRVAITIC
1L, B~ ERO N LEETT,
2 BfHiF A7 varcd, A7 varoROfHTFIC
X, =R Z— DB X BN SLETT,
3 BfHIATvar T, a—YRAT v ar w2l

DT HZENTEET,
#&1.2.2-1 MU195020A A F2av
4 LRES e

MU195020A-y01 32Gbit/s Extension *1
MU195020A-x10 1ch Data Output *20 %3
MU195020A-x20 2ch Data Output *2 %3
MU195020A-y11 1ch 10Tap Emphasis *1 g
MU195020A-y21 2ch 10Tap Emphasis *1Hs
MU195020A-y30 1ch Data Delay *1. g
MU195020A-y31 2ch Data Delay *1Hs
MU195020A-w40 1ch Variable ISI *4. %6 %9 *10
MU195020A-w41 2¢h Variable ISIT K5 *T %9 *10
MU195020A-z50 Sequence Editor Function k8 11
MU195020A-z51 Sequence Editor Function PCle5 Extension | *8& *12: *13

*1: BADy 30,1, Fad 2 2R LET,
*2: WAD x 1L 0 FlT 1 2RLET,
*3: EHO) 1 OEBINLET,

*4: MU195020A-x10 23T,

*5: MU195020A-x20 3L EETH,

*6: MU195020A-y11 234 ETY,

*7: MU195020A-y21 2342 TT,

*8: WAD 21X 0 FIE3ERLET,
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1.2 DBk

*9: BAD wiL0, 1,2, T 3 &RLET,

% 10: MU195020A-340 . MU195020A-341 1% MX190000A /X — 3 5
5.00.90 LI CEMEL £,

% 11: MX190000A /3— =2 5.00.90 LA TENMEL £,
% 12: MX190000A /X— 5> 7.02.00 LA TEMEL £,

%13: MU195020A-y01 35108 MU195020A-250 234 Z T,

$1.2.2-2 MU195040A A< 3>

4 4 e
MU195040A-y01 32Gbit/s Extension *1
MU195040A-x10 1ch ED *2*3
MU195040A-x20 2ch ED *20 %3
MU195040A-y11 1ch CTLE *1 %
MU195040A-y21 9ch CTLE *1 %5
MU195040A-y22 Clock Recovery *1

*1: TBAD y L0, 1, FF 252K LET,

*2: BADx 1T 0 FoiF 1 2RKLET,

*3: EHo) 1 DEEIRLET,

*k4: MU195040A-x10 DSALE T,

*5: MU195040A-x20 DSALE T,
#*1.2.2-3 MU195050A # 73>

iz LRE I
MU195050A-x01 White Noise *

*X: BADxIT0FRIF1E2ERLET,
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FE1E HE

1.2.3 FEM
MP1900A ¥ =2—/VDISHE AR 1.2.3-1 ITRLET, 2T 3~ THIZED
T7,
£1.2.3-1 AL
m4-Rs M e
J1449A AVX ATV (KaxRT5) A —=>
(K=21x274) 0.8 m X 2
Al —>"/L 0.8 m x 2
[Fdh7—>/11.0m x 1
J1625A Al —>7/ 1 m SMA =174
J1342A [Fldf /7 —7/1 0.8 m APC3.5 mm 2174
J1439A Al —=>"7L (0.8 m, K 2%/ %) Kaxs4
J1632A [ i 5 i e
J1359A [ 7% (K-P, K-J. SMA A#)
41KC-3 Fa [E e g 3 dB
41KC-6 Fa [E e g 6 dB
41KC-10 F 8 15 7E T 4 10 dB
41KC-20 F 8 15 E T 4 20 dB
K240C BT —T A
J1624A [l —=>/1 0.3 m (SMA =2¢7%) SMA =74
J1550A [ AY 2 —~> T —7 1 (0.8 m, APC3.5 2%7%) | APC3.5 mm 2x7%, 2 Ktvh 1l
J1551A Rl AY 2 —~<vF 7 —7L (0.8 m, K Z%7%) K=axr% 2 Ktybh 14
W3915AW | MU195020/40/50A Hudh i & iy, Fnsz
Z0306A YANANT
MZ1834A | 4PAM =1 /X—%
MZ1838A | 8PAM =1/ —%
J1678A ESD FYus i ar 74 74K Kaxs4
J1728A A ESEREr—7 v (0.4 m, K 2%7%)
J1741A A ESEREr—7 v (0.8 m, K 2%7%)
J1742A RS SERES—7 /1 (0.84 m. K 2%27%)
J1735A LA
J1758A ISI Board




1.2 DBk

£1.2.3-1 GRS (8GE)

4 -iLs i e
G0375A 32Gbaud Power PAM4 Converter
G0376A 32Gbaud PAM4 Decoder with CTLE
GO374A 64Gbaud PAM4 DAC
GO361A 64Gbaud 2-bit DAC with MUX
J1748A Power Splitter (1.5G-18GHz)
Z1964A MYZV T (GANT 7 L)




FE1E HE

1.3 B

1.3.1 MU195020AR#&

#1.3.1-1 BEEYLL—b

IEH g
#IEE v hL—h 2.4~21.0 Gbit/s*1
2.4~32.1 Gbit/s*2
3¢ AE i PH FEE v L — O R ERIAITETIEY 2— /L *2 [3£1.3.1-13 ZuyZH ) JiIck
DPRFEVET,
MU181000A/B &4 | MU181000A/B A3 U= MBSV TOAE A IR E AT RE
3¢ AE i PH 2.400 000~21.000 000 Gbit/s, 0.000 002 Ghit/s step™*1

2.400 000~25.000 000 Gbit/s. 0.000 002 Gbit/s step*2
25.000 004~32.100 000 Gbit/s, 0.000 004 Gbit/s step™2

F7vh —1000~+1000 ppm. 1 ppm step™3
MU181500B EH &4 MU181000A/B, MU181500B R FIU =y MIZEEIITWDEEIZEETE Al EE
X i PH 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
F 7 vk —1000~+1000 ppm. 1 ppm step™4

*1: F 7T ar x01 HEL
*92: A7 arx01 AV
% 3: MU195020A &Rl —DERFZIER O L AH %)

*4: B R—RMRIEIZID A7y MO EFRFH N ERVET, L FOE Y L—
% E TIL, B EHFAA—-1000~0 ppm (2720 FE T,
T —h: 12.500000 Gbit/s, 25.000000 Gbit/s
IN—TL—h: 25.000000 Gbit/s
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1.3 #H#

£1.3.1-1 BEEYLL—b (]EE)
eS| g
S A=
Hhray s —ra7L
U—RRELLTZEE
BEE YL —LD ABT B9 EvkL—k&

5% 7€ # B iRk Y0y RIRBOBE &R
2.4~16.0 Gbit/s 2.4~16.0 GHz /1 7my 7 CEIfE
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 CEE
16.0~20.0 Gbit/s*2 | 8.0~10.0 GHz 1/2 7wy 7 CEIE
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 7y 7 CEE

Hir7vey 7L —he Nn—
T —hREELIEE
B{EE VL —b D AR Hoav7 EvkL—k&

5% 7€ # B iRk Y0y Y RIRBOBE &R
2.4~21.0 Gbit/s*1 | 1.2~10.5 GHz 1/2 a7 CEIfE
2.4~32.1 Gbit/s*2 | 1.2~16.05 GHz 1/2 7my 7 CEIfE
25.0~32.1 Gbit/s*2 | 6.25~8.025 GHz 1/4 7y 7 CEE

o 7 vy 7o @)
MU181500B
A ray L —re7 v BEEVAL—FD AN$Hoavy EvkL—ke&
L—hREELIZEE % E #a iR E Y0y RIRBO B
2.4~15.0 Gbit/s 2.4~15.0 GHz /1 7my 7 CEIfE
15.0~20.0 Gbit/s*1 | 7.5~10.0 GHz 1/2 7wy 7 CEE
20.0~21.0 Gbit/s*! | 10.0~10.5 GHz 1/2 7my 7 CEIfE
15.0~20.0 Gbit/s*2 | 7.5~10.0 GHz 1/2 71y 7 CEIE
20.0~30.0 Gbit/s*2 | 10.0~15.0 GHz 1/2 71y 7 CEE
25.0~32.1 Gbit/s*2 | 6.25~8.025 GHz 1/4 7y 7 CEE
Hhzay s —ren— BEE YL —LD ABDT B9 EvkL—k&
TL—hREELIEE % %€ # iR % 8y EIRBOBER
2.4~21.0 Gbit/s*t | 1.2~10.5 GHz 1/2 a7 CEIfE
2.4~32.1Gbit/s*2 1.2~16.05 GHz 1/2 /a7 CEIfE
25.0~32.1 Gbit/s*2 | 6.25~8.025 GHz 1/4 7y 7 CEE
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FE1E HE

#=1.3.1-2 DvRRESEH

15H

Py

SJ1 Clock Output Rate

SJ1 Clock Output Rate
Full Rate &% EF

MU181000A/B + MU181500B i# &) HF
SJ2 iR % Built-in SJ2 1272354 Jitter Amplitude 5% E #iFHN 5712720 &

bﬁ‘o
30 < Bit rate < 32.1 Gbit/s. 15 < Bit rate < 17 Gbit/s
10000
&
2 om0
2
% 100
2
g— 10
<
@ 1
E
01
10 100 1k 10k 1004k 1 1004 1004 10008
Modulation Frequency [Hz]
ZERERE (Hz) vAiRlE (Ulp-p)
10~100k 0~2000
100.1k~1M 0~200
1.001M~10M 0~16
10.01M~150M 0~1
17 < Bit rate < 30 Gbit/s
10000
B
2 om0
2
2
2
a
E 10
<
& 1
E
01
10 100 1k 10k 1004k 1 1004 1004 10008

Modulation Frequency [Hz]

ZIRAREKE (Hz) TvaifkiE (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 #H#

#®1.3.1-2 DvARFHE (E)
]| Big
SJ1 Clock Output Rate | 8.5 < Bit rate < 15 Gbit/s
Full Rate #% &k (FrX)
10000
=
o 1000
2
L w0
2
E‘ 10
<
E 1
01
10 100 1k 10k 1004k 1 1004 1004 10008
Modulation Frequency [Hz]
ZERERE (Hz) DvBiRlE (Ulp-p)
10~100k 0~1000
100.1k~1M 0~100
1.001M~10M 0~8
10.01M~250M 0~0.5
4 < Bit rate < 8.5 Gbit/s
10000
=
2 1000
2
2 o
2
E‘ 10
<
by 1
E
- 01
10 100 1k 10k 1004k 1 1004 1004 10008
Modulation Frequency [Hz]
THE RS (Hz) SwRiRIE (Ulp-p)
10~100k 0~1000
100.1k~1M 0~100
1.001M~10M 0~8
10.01M~150M 0~0.5
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FE1E HE

£1.3.1-2 DyARTEEHRE (X))

5H

Py

SJ1 Clock Output Rate
Full Rate #% &k (FrX)

2.4 < Bit rate < 4 Gbit/s

10000

1000

100

Jitter Amplitude [Ulp-p]

0.1

Tk 10k 100k

M

10M

Modulation Frequency [Hz]

ZHARH (H2)

IwAaiRmE (Ulp-p)

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

100mM

1000
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1.3 #H#

#1.3.1-2

DyRBRERE (F)

5H

Py

SJ1 Clock Output Rate
Half Rate 3% & ¢

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

10000

1000

100

10

Jitter Amplitude [Ulp-p]

0.1

1k 10k

100k ™ 10M

Modulation Frequency [Hz]

100M

1000M

TREER (He) SyAIRIE (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
2
g— 1000
2
2w
2
g— 10
<
@ 1
E
0.1
10 100 i 10k 100K M 10M 100M

Modulation Frequency [Hz]

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

1000
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FE1E HE

#1.3.1-2

DyRBRERE (F)

5H

Py

SJ1 Clock Output Rate
Half Rate iX & (§7X)

2.4 < Bit rate < 8 Gbit/s

10000

1000

100

Jitter Amplitude [Ulp-p]

0.1

10 100 Tk 10k 100k M 10M

Modulation Frequency [Hz]

1000

ZERERE (Hz) DUvsikiE (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
e
& 1000
2
g 100
2
2 .
<
g .
0.1
10 100 1k 10k 100k ™ 10M

Modulation Frequency [Hz]

ZIRREKE (Hz) TvaikiE (Ulp-p)
10~100k 0~2000
100.1k~1M 0~200
1.001M~10M 0~16
10.01M~50M 0~1

1000M
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1.3 #H#

£1.3.1-2 DOUARTEEHHA (FF)

5H Py

SJ2 Clock Output Rate

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

100

0.1

Jitter Amplitude [Ulp-p]

001
10 100 Tk 10k 100k M 10M 100mM 1000

Modulation Frequency [Hz]

ZIRREKE (Hz) TvaikiE (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

0.1

Jitter Amplitude [Ulp-p]

001
10 100 Tk 10k 100k M 10M 100mM 1000

Modulation Frequency [Hz]

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

% 1: Built-in SJ2 LI HEM CTERE " HE
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FE1E HE

Modulation Frequency [Hz]

#£1.3.1-2 DVARTEHE (iF)
I5H &
SJ2  via MU181000A | 3.200 001 < Bit rate < 6.25 Gbit/s
Clock Output Rate Full o0
Rate % EFRF*1 (frx)
2
g‘ 10
o
o
2
=
£
<
E 01
E
0.01
10 100 1k 10k 100k 1M 10mM 100M 1000m

ZE K (Hz) Dvaikig (Ulp-p)
10~1M 0~20
1.001M~10M 0~3
10.01M~150M 0~0.2
2.4 < Bit rate < 3.125 Gbit/s
100
2
g' 10
=2
1]
o
2 1
o
E
<
E 01
E
001
10 100 1k 10k 100k 1 10mA 10064

Modulation Frequency [Hz]

ZHARH (H2)

IwAaiRmE (Ulp-p)

10~1M 0~10
1.001IM~10M 0~1.5
10.01IM~150M 0~0.1

1000k
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1.3

B

£1.3.1-2 DOUARTEEHH (FE)

5H

Py

SJ2  via MU181000A
Clock Output Rate Half
Rate % ERF*1

12.800001 < Bit rate < 32.1 Gbit/s

100

Jitter Amplitude [Ulp-p]

0.1

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

ZHARH (H2)

IwAaiRmE (Ulp-p)

10~1M 0~50
1.001IM~10M 0~10
10.01M~250M 0~0.548

6.400001 < Bit rate <

12.5 Gbit/s

100

Jitter Amplitude [Ulp-p]

0.1

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

ZHARH (H2)

IwAaiRmE (Ulp-p)

10~1M 0~50
1.001IM~10M 0~10
10.01IM~150M 0~0.4
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FE1E HE

Clock Output Rate Half
Rate i ERF*1 (§¢X)

£1.3.1-2 DyARTEEHRE (X))
I5H R
SJ2 via MU181000A | 3.600001 < Bit rate < 6.25 Gbit/s

100

Jitter Amplitude [Ulp-p]

0.1

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

ZHARH (H2)

IwAaiRmE (Ulp-p)

10~1M 0~25
1.001IM~10M 0~5
10.01IM~150M 0~0.2

3.200001 < Bit rate <

3.6 Gbit/s

1000

100

Jitter Amplitude [Ulp-p]

0.1

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

ZHARH (H2)

IwAaiRmE (Ulp-p)

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

1000
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1.3 #H#

®1.3.1-2 DyFRTEHE (FF)
I5H g
SJ2 via MU181000A | 2.4 < Bit rate < 3.125 Gbit/s
Clock Output Rate Half
Rate % EFRF*1 (fr ) 100
Y
2
=)
e 10
Q
-]
2
£
£
g
0.1
10 100 1k 10k 100k ™ 10M 100M 1000M

Modulation Frequency [Hz]

ZHBRH (H2)

IwAaiRmE (Ulp-p)

10~1M

0~12.4

1.001M~10M

0~2.5

Built-in SJ2 Clock Output
Rate

Built-in SJ2 Clock Output
Rate
Full Rate #% & ks *2

MU181000A/B + MU181500B & #E)iF

15 < Bit rate < 32.1 Gbit/s

AR (H2)

DwAaiRIE (Ulp-p)

33k 0~1000
100M 0~0.5
210M 0~0.2

4 < Bit rate < 15 Gbit/s

ZHBKM (H2)

DwAaiRmE (Ulp-p)

33k 0~500
100M 0~0.25
210M 0~0.1

2.4 < Bit rate < 4 Gbit/s

ZHARH (H2)

IwAaiRmE (Ulp-p)

33k

0~500

100M

0~0.25

% 2: MP1900A (Z3F23ERA %N, SJ2 via MU181000A & 1ZEFth Ta%E 7l E
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FE1E HE

£1.3.1-2 DVARTEEHHA (i)

15H g
Built-in SJ2 Clock Output | 8 < Bit rate < 32.1 Gbit/s
S LTHAEH (H2) | SvsiRlE Uipp)
33k 0~1000
100M 0~0.5
210M 0~0.2
2.4 < Bit rate < 8 Gbit/s
EHERE (Hz) DvAiRIE (Ulp-p)
33k 0~1000
100M 0~0.5
Bit rate 2.4 Gbit/s
ZEHERE (Hz) DyAiERIE (Ulp-p)
33k 0~1000
#&1.3.1-3 SEBYOVYI AR
15H g
A%k 1 7 TR)
JE 3 1.2~16.05 GHz
PRE 0.3~1.0 Vp-p (-6.5~+4.0 dBm)
i AC.50Q
axRxyH SMA =374 (f)
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1.3 #H#

#1.3.1-4 #WBIA K., @BIEH

5H

gy

B AT) (Aux Input)
AT

Validation

/N SV A
Ajp~)r

LS

SEVZ

1 7 NTR)

Error Injection. Burst. Sequence Trigger*

7 —XL—h 1/128

0/-1V (H: -0.25~0.05 V, L: -1.1~-0.8 V)
0/-0.5 V (H: —0.05~0.05 V, L: —0.55~-0.45 V)
Vth 0 V (AJJ4RIE 0.5~1.0 Vp-p)

W FUANER

GND. 50 Q

SMA =74 (£

B 77 (Aux Output)
H %

177 ON/OFF
Validation

Pattern Sync
PRBS. PRGM

Pattern Change
Trigger

Mixed Data

Burst Out2
W= T T 1A
2V AME

Hhr -~

& ity

SEVZ

2 GE#E))
ON. OFF Y02 AV

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

Position: 1~(Pattern Length'& 128 D&/ NMAREEL — 135). 8 step

Pattern Length'lZ Pattern Length 2% 511 LA F D& X, 512 DL EIZ7258012%
BE LT fE

Test Pattern C Data &KL, Current Outputting Pattern 80z /=L
(R 2 T

Block No ##&: 1~Mixed Data #5E® Block No). 1 step
Row No #%E: 1~(Mixed Data &£ Row No). 1 step

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

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

SMA =74 (f)

*: Sequence Trigger & LTSSM Trigger i3 Test Pattern 7% Sequence D&
TOHBINTEET,
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FE1E HE

£1.3.1-5 5¥—rHA

N=ZNN T T ALA

A =T NV ATE

Hhr -~
Repeat ¥

AAI TG T T

BAIL TG H 7 VA

AT EEFT ALA
Hhr -~
it

SEVZ

IHH Big
Hh % 2 GEENHIT))
177 ON/OFF ON. OFF 102 £V
Validation Burst*1, Repeat*1, LFPS*2
Burst iF Burst Output

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)*3
Timing Signal Output

PatternLength
128

PRBS. Zero-Substitution, Data FF:
128~ (Pattern Length's 128 D/ NMAREEL — 128)
7272, K 34 359 738 240 bits. 8 bits step

Pattern Length'i3 Pattern Length 7% 511 LA FD &% 512 LL EIZ/25591C
RS UTE

Mixed IR
128~(Row Length x Block # x Row #{ — 128). 8 bits step
7272, | K 2415918976 bits. 8 bits step

BAI TG OV AR LRI AR

0/-1V (H: -0.25~0.05 V, L: -1.25~-0.8 V)*3
GND, 50 O

SMA =74 (£

INT ( ) x 128 (Mixed LA%b)

% 1: Test Pattern 7% Sequence DLIF D & X ZFRE FIHE

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

*3: L Output Enable, H: Output Disable
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1.3 #H#

#£1.3.1-6 /N\3— %4

IHB R
PRBS
= 20—1 (n =7, 9. 10, 11, 13, 15, 20, 23, 31)
~ =3 1/2 GRBERERIZEY 1/2INV 23 Al HE g
Zero-Substitution
ek 0 bit, 1 bit
PE = 20 F7oiF 201 (n =7, 9, 10, 11, 15, 20, 23)
BRAGNLE HRR“07E e Y ML DIRE Y MGEHRL £,
Brbty RS 1~(Pattern Length — 1) bits
“O"EHLE DIRE Y IH0" DHEIE. “17IEHRLET,
Data
T—rR 2~268435456 bits, 1 bit step
Current Outputting 1~10. 1 step. BRI TV HE 5D Pattern = Hi /)
Pattern %% 5D Pattern (X Glitch Free THIVE % 7l HE
Maximum List Num 1~10, step
Mixed Pattern
PRE— YRz Data
Mixed Block TRLOWT DV NSWEET
1~511 Block. 1 Block step
INT[%;(‘;%E,’;;G < F— 5 E) bits
[ 288895450 2" Rowk i
Mixed Row Length 2048~268435456 + 231, 1024 bits step (Data + PRBS Length)
T—HE 1024~268435456 bits. 1 bit step
Row #X 1~16. 1 step
Block %t 1~511, 1 step
PRBS /7 — | PRBSX [tk
~—%
PRBS Sequence Restart. Consecutive
ADTT IV % Block ™ PRBS. Data Z& (23 E FHE (Block1 @ Data fEBAFR<S)
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FE1E HE

£1.3.1-6 \A—UFE (IGE)

~ =3

PRBS Inversion
Fs R

Gray Coding

IHB R
PAM4*1
Sequence Square Wave, JPO3A. JP03B, PRQS10. SSPR. QPRBS13,
QPRBS13-CEI, SSPRQ. Transmitter Linearity, PRBS13Q. PRBS31Q.
User Define
User Define SefRIR;
Raw Data PRBS. Data
PRBS /7 — PRBSE [tk
PRBS Inversion PRBS #® Logic & &
T4 Datal [k
Gray Coding Tl Aa—REERED ON, OFF & E
Raw Data PRBS. Data
PRBS /7 — %, PRBSX [tk

PRBS % Logic &% &
Datal[alkk
T Aa—REERED ON, OFF &€

Sequence *2

Specification

Logic
PRBS Inversion

Transmit

Manual

Trigger Block No.

PCIel. PCIe2. PCIe3. PCle4. PCIe5. USB3.0. USB3.1 Gen2
PCle5 Zi®IR§HITITA 7 T al yOl, 250, z51 233X TZH
POS. NEG

ON, OFF

Sequence =5 ZBHAGL £,

HEAEHIL LED 24T LE T,

Manual Trigger Z#% EL TV DL AIZH L)

AUX Output &Y LTSSM Trigger Z /19252 — 2 AD Block No.ZER L £
‘g‘o

1~128 Block No.. 1 step

*1: 2ch AU ER—1 a2 %721 64G x 2ch A B R —Tal @R ERF O 2 PAM4
Z R E P BE

*2: MU195020A-2z50 2342 T 9, Independent RFD 5% 7E I HE,
Chl 7213 Ch2 DEHL L)% Sequence ([ZiX ELT-H4A . Chl, Ch2 :iZ
Sequence (2720 FE T,
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1.3 #H#

£1.3.1-7 O—HURITAH

5H

Py

Preset

Emphasis Preset ix &
PClIel. PCIe2, PCIe3. PCle4, PCle5
2.5G: PO~P10
5.0G: P0O~P10
8.0G: P0O~P10
16.0G: P0O~P10
32.0G: P0O~P10
USB3.0
5.0G: P0O~P10
USB3.1 Gen2
10.0G: P0O~P10

Break

External(LFPS)*1
External(Edge)
Manual

OFF

Loop

Time. Num

Break 55478 OFF L& H %)

Loop Time

1~1,000,000 psec. 1 psec step

Loop Num

2~1,000,000 times. 2 time step

Insert OS
SKP OS

EIEOSQ

SYNC OS

Scrambler Seed

SKP OS Insertion: ON, OFF

SKP OS Reset: ON. OFF

EIEOSQ Insertion: ON. OFF

EIEOSQ Reset: ON. OFF

EIEOSQ Interval: 1~65536 pattern repeats. 1 step
PClIel, PCIe2, PCle3. PCle4, 335U PCles DEXH%)
SYNC OS Insertion: ON, OFF

SYNC OS Reset: ON. OFF

SYNC OS Interval: 1~65536 Pattern repeats, 1 Step
USB3.1 Gen2 DEEH%)

8b10b: FFFF

128b130b: LaneO. Lanel. Lane2. Lane3., Lane4. Lane5. Lane6.
Lane7

128b132b: 1DBFBC

% 1: Specification 2% USB3.0 £721% 3.1 DLXH%)
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FE1E HE

£1.3.1-7 O—TURITAHZ (i)

5H

Py

PCIlel
Bitrate
Coding
Block number

Pattern Length

Pattern type

2.5 Gbit/s

8b10b

1~128 blocks

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

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

201 (n=17.9, 10, 11, 13, 15, 20, 23, 31) (General)
Electrical Idle, 8b10b, General*2

Pattern Length

Pattern type

SKP Ordered Set Length: COM+1, COM+2, COM+3, COM+4, COM+5
Insertion Interval: 76~3076 symbols. 2 step
Symbol Length x2: ON. OFF
PCIe2
Bitrate 2.5 Gbit/s. 5.0 Gbit/s
Coding 8b10b
Block number 1~128 blocks

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

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

201 (n=17.9, 10, 11, 13, 15, 20, 23, 31) (General)
Electrical Idle, 8b10b, General*2

Block number

Pattern Length

Pattern type

SKP Ordered Set
Insertion

SKP Ordered Set Length: COM+1, COM+2, COM+3, COM+4, COM+5
Insertion Interval: 76~3076 symbols. 2 step
Symbol Length x2: ON, OFF
PClIe3
Bitrate 2.5 Gbit/s, 5.0 Gbit/s. 8.0 Gbit/s
Coding 8b10b. 128b130b

128b130b (I 8.0 Gbit/s DLEDAHFTE FIHE

1~128 blocks

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

128~1024 bit, 128 bit step (128b130b)
2~268,435,450 bit. 1 bit step (General)

201 (n=17,9, 10, 11, 13, 15, 20, 23, 31) (General)
Electrical Idle, 8b10b, 128b130b., General *2
Length: 8. 12, 16, 20, 24

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

*2: General I% Sequence D14 DT DHEXIE 7] BE
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1.3

B

£1.31-7 —HURITAHR (f7E)

5H

Py

PCle4

Bitrate

Coding

Block number

Pattern Length

Pattern type

2.5 Gbit/s, 5.0 Gbit/s, 8.0 Gbit/s, 16.0 Gbit/s

8b10b, 128b130b

128b130b /% 8.0 Gbit/s 3L T 16.0 Gbit/s DEXIZFR E A HE
1~128 blocks

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

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

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

201 (n=17,9, 10, 11, 13, 15, 20, 23. 31) (General)
Electrical Idle. 8b10b. 128b130b. General*2

SKP Ordered Set Length: 8. 12, 16, 20, 24
Insertion Interval: 20~1750 blocks. 1 step
Symbol Length x2: ON, OFF
PClIe5
Bitrate 2.5 Gbit/s. 5.0 Gbit/s. 8.0 Gbit/s. 16.0 Gbit/s. 32.0 Gbit/s
Coding 8b10b. 128b130b

Block number

Pattern Length

Pattern type

SKP Ordered Set
Insertion

Precoding for 32.0 GT/s

128b130b 1% 8.0 Gbit/s, 16.0 Gbit/s, F3LTF 32.0 Gbit/s D& XITFHE 7l He
1~128 blocks

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

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

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

201 (n=17,9, 10, 11, 13, 15, 20. 23. 31) (General)

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

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

ON. OFF

1-29




FE1E HE

£1.3.1-7 O—TURITAHZ (i)

5H

Py

USB3.0
Bitrate
Coding
Block number

Pattern Length

Pattern type

5.0 Gbit/s

8b10b

1~128 blocks

32~1024 bit. 8 bit step

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

201 (n=17,9, 10, 11, 13, 15, 20, 23, 31) (General)
LFPS*s3: *4

Warm Reset, Polling LFPS, Ping LFPS, Loopback Exit, SCD1, SCD2,
End of SCD. PHY Capability LBPM, PHY Ready LBPM. End of LBPM

Preset Pattern
TS1. TS2, TSEQ. Idle Data., CP0O

SKP Ordered Set
Insertion

General *2
SKP Ordered Set Length: 2.4.6
Insertion Interval: 76~708 symbols. 1 step
USB3.1 Gen2
Bitrate 10.0 Gbit/s
Coding 128b132b
Block number 1~128 blocks
Pattern Length 128~1024 bit. 128 bit step
Pattern type LFPS™*3 *4

Warm Reset, Ping LFPS. Loopback Exit, SCD1, SCD2, End of SCD,
PHY Capability LBPM. PHY Ready LBPM. End of LBPM

Preset Pattern
TS1. TS2, TSEQ. Idle Data, CP9

General *2
Length: 8. 12, 16, 20, 24, 28, 32, 36, 40
Interval: 20~80 blocks. 1 step

Symbol Length x2: ON, OFF

*3: LFPS (% CH1 O A 2%1{5 AlHE
*4: LFPS G 53— NER CTET | FE Y —r DA H T A EE
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1.3

B

£1.31-7 —HURITAHR (f7E)

5H

Py

8b10b Pattern Editor
Notation

Scrambler Enable

Scrambler Reset

Code
K code

D code
MSB First / LSB First

Symbol, Bin, Hex

TN 7= Symbol IZ Scramble 2T FE T,

ON. OFF

TN 7= Symbol T Scrambler @ Seed fE% Reset LET,
ON. OFF

K-code. D-code

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

D0.0~D31.7

MSB First. LSB First

128b130b Pattern Editor
Notation
Scrambler Enable
Scrambler Reset

DC Balance

Sync Header
MSB First / LSB First

Bin. Hex

TN 7= Symbol IZ Scramble 21 E T,

ON, OFF

=N 7= Symbol T Scrambler @ Seed fE% Reset LET,
ON, OFF

Symbol14 XL 15 (Z DC Balance ZfHIL £,

ON, OFF

2 bit ® Sync Header ZE&RL 7,

MSB First. LSB First

128b132b Pattern Editor
Notation
Scrambler Enable
Scrambler Reset

DC Balance

Sync Header
MSB First / LSB First

Symbol Bin, Symbol Hex

TN 7= Symbol IZ Scramble 2T E T,

ON, OFF

TN 7= Symbol T Scrambler @ Seed fE% Reset LET,
ON, OFF

Symbol14 XL 15 (Z DC Balance ZfHIL £,

ON, OFF

4 bit ® Sync Header ZE&KL 7,

MSB First. LSB First
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FE1E HE

#1.3.1-8 /\Z3— —4 R

5H

gy

Sequence

Repeat

IN— 2k
R 77

F B =LA

Repeat. Burst

H#%t Pattern

Internal. External-Trigger (Aux Input). External-Enable (Aux Input)

Restart, Consecutive. Continuous

Burst Length

IN—=ZANF AV 25600~2147483648 bits, 1024 bits step
J&1 191 Internal: 12800~2147483392 bits, 256 bits step
Ext Trigger: 12800~2147483648 bits. 256 bits step
#13.1-9 Jya—r
IHH B
ON/OFF 7Va—REERED ON, OFF 5% EHY*
2 5= 2ch Combination: DQPSK
LN 0/1 HigER
% : Pattern Sequence 7’ Repeat FFD 2 H %)
%*1.3.1-10 IS>—{tm
IHH B
=7 — NN ALLS, Specific Block (Mixed D550 iR A HE
R A7
IR 1 Repeat. Single
SRS *E—n (*=1~9, n=3~12), LRI 5.0E-3
AT ¥V 1~32, FFF v 1V AX v (Internal RED )
HMERRY AT
il 48 5 1 External-Trigger (Rise edge trigger). External-Disable (L: Disable)
Bit/Burst Bit Error, Burst Error ®j&R

1~127. 1 step

%k : Test Pattern 7% Sequence LAZM DX Z7% iE A HE
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1.3

B

#£1.3.1-11 F—4HH

IHH Rg
H 715 *7varx10: 2 (Data, XData)
F7ax20: 4 (Datal, XDatal, Data2, XData2)

T A PR

X E i 0.1~1.3 Vp-p. 2 mV step

fife 2 +50 mV+17 %
F7 vk

s -2.0 —TE2$E~+3.3 —TE—;E Vth, 1mV step

fife )5 +65 mV = (A7 v b 10 %) (Vth) £ T AIRIEHELL / 2)*2
TEFRE AL BT 2 — A NECL, SCFL, NCML, PCML, LVPECL
TARRA LB 50 % Fixed
VAN V/A/NRVASH NN 12 ps (20~80 %) *2 *3 *4_ <15 ps (20~80 %)*2 *3
Half Period Jitter

X E i —20~20, 1 step

fifefE +0.02 UI*4+ *5

*1: FEHEDZ2VERD, PRBS231-1, v—273 1/2, 70 AKRA b 50 %I THLE
PR L J1439A [Flfl 7 —71 (0.8 m. K27 %) BIOW LTV 7F

T Aa— 7R 70 GHz CTEUAIL /=& &0

*2: A7 arx11 FoldA 7 v ar x21 HVOYE T, Emphasis 5% & FFEERL

*3: A7 var x01 ELOEA . 21 Gbit/s 12T
A7 var x01 BVOEE ., 32.1 Gbit/s 12T
JEIE 1.0 Vpp

k4 RFRME

*5: BUEEAY 0 DEX
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FE1E HE

#£1.3.1-11 T—42HHN (K

5H

Mg

Intrinsic Jitter
Peak-to-Peak dJitter
Random Jitter

Total Jitter

Waveform Distortion
(0-peak)

Hi7) ON/OFF
Data/XData AF=—
F ¥ RV AF 2 —*10

LS

aARIH

F 7'y N EYE

Level Guard
External ATT Factor

6 ps p-p GHITEAT Lk 30)*3 *4 *6
300 fs rms (1, 0 #EVIRL/XF—21)*3 *4 *6
115 fs rms (28 Gbit/s 1. 0 #RDIRL/$Z—1 ) *3 ¥4 *7

6 ps*3\ *4\ *6‘ *8

£25 mV £15 %*3 *4

ON. OFF U102 AV

+£1 ps*4 9

+0.25 Ul

AC. DC V%, 50 Q

DC§: GND, -2V, +1.3 V, +3.3 V. Open (LVDS)
K =274 (£)

Vth

Amplitude, Voh, Vol D% E A HE

0~40 dB. 1 dB step

*6: FREITYH <200 fs (RMS) DA v nRa—7%ffiH
*7: TS <70 fs (RMS) DA nRa—7%ffiH
*8: PRBS215-1, BER 10-12 |[ZCHUE

*9: F—T7 NVOBETEET

*10: A7 Tar x20 HOOEES
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1.3 #H#

#1.3.1-12 102yTIUT7I R
I5H g
TUT AR T 10 (6 post-cursor. 3 pre-cursor)
Ty — IV E I —20~20 dB, 0.1 dB step*?
fife i +1 dB*3 *4
T TV AE =7 EEDRB | 0.1~1.5 Vpp 7L R)
E P
77 A ON/OFF ON. OFF UJ0E 2 AV
Idle RAEDHOELIFH] =8ns*s
Channel Emulator®e *7 | Normal: PPG /) Data {5 51T, #tAiAFr S /3T A—L Y DRk %
LIl a =L —MME )75
Inverse: PPG 7] Data 15 512, Bt iAA S /"TA—HFAY DRI
B892 De-Emphasis Zi% €L ., FEZ LIl —hH
VAN KA
Response Normal, Inverse
S-Parameter file S2P 77 A/ (HEHET-“*.s2p7).
S4P 77 AV (JEERF“*.s4p”)
YNV NI =TT F 54 MS4640B Series D /177 A MZkG
Variable ISI*6 PPG /) Data{g =512, ISIZHAES LT ¥ RV OBREFHE, € DTIab—h
WA 195
(HE 0P TR g R e AR e TS L)
IR & J1758A ISI Board E DA G HH (J1758A 18I, FI2ITSNT v
NAR—RED A (Not Specified E4R) TfFEH AlHE
JE I B E Nyquist, 1/2 Nyquist Frequency (ZC Insertion Loss %% & A GE
Insertion Loss i% & 1.5~25 dB 0.01 dB step @Nyquist Frequency

Insertion Loss Accuracy
*8

0~25 dB 0.01 dB step @1/2Nyquist Frequency
+£1dB Nominal @Nyquist Frequency 10 dB. 1., 0 #DiRL /& —2 |
+1dB Nominal @1/2Nyquist Frequency 5 dB. 1. 1, 0, 0 0L/ % —>

Bit rate 16 Gbit/s, 25 Gbit/s (A7 T3 01 FE%EKF), Eye Amplitude 1.0
Vp-p. HEARIIT LT

*1: A7 ar x11 2347 ar x21 ZEMLTWAES

v
—2) | Pre-cursor: 20log;,
Vi b

* 2: Post-cursor: 2010g1o(

1

ﬁ IfT 'T“ =

Va Vb _ve

WJ ﬂr [l

*3: RFME
*4: 8, 16, 25 Gbit/s PCle 3/4 %7V MIT
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FE1E HE

% 5: Electrical Idle 7>bA RN T — 20338 4L S B B K IR; ]
*6: A ar x40 FRITA T ar x41 BBIMLUTWAEE

% 7: Channel Emulator #RECIRIEZ T IF 2278 CEA R RIZIEKKIE
KIFLL T DI F77DERY

35

30

25

20

15

10

5

Compensatable Insertion loss (dB)

0

0 02 04 0.6 0.8 1 1.2 1.4
Amplitude (V)

* 8: Insertion Loss %, 25 dB@Nyquist Frequency. 12.5 dB@1/2 Nyquist
Frequency |Zi% EL72£ XD Insertion Loss Accuracy J& R EIZLL T
D72V ET, (Nominal)

0 ~
. 5
m
Z
5 1o
[0}
o]
— .15
c
.0
€ .
5 20
2
= 5 —— Setting
------ Ideal
-30
0 0.1 0.2 0.3 0.4 0.5

Normalized Frequency
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1.3 #H#

#1.3.1-13 OvoHh

IHH Rg
JE 3
Full Rate 2.4~21.0 GHz*2
2.4~32.1 GHz*3
BEE Y M—MIZ ey 7 ) JER S FIC T,
Half Rate 1.2~10.5 GHz*2
1.2~16.05 GHz*3
BEE Y M—MNIZ ey 7D AR O 2 5T,
%K 1
PRE 0.3~1.0 Vpp
ON/OFF ON. OFF v x £V
LS AC. 50 Q
axRIE K=ax27% (f)
10 JSHHERAR J1439A [FlHh 7 —7 1 (0.8 m, K=2x27%) BIOW TV 7
YRAI—T7HI 70 GHz TEURIL7- & EDfE
*2: A7 var x01 ML
*3: A7 ar x01 AV
R1.3.1-14 T—ET4LA*
IHH R
N AH R it P —1000~+1000 mUI, 2 mUI step
fifefE +50 mUIp-p*2 *3
mUI - ps £ Y
Calibration Y

Calibration HELEFR %

ROARFEIT Ao T- L E T H IS E R
1/1 Clock D&M H3+250 kHz Z{bLi=L&
- RESRIEPRIREE DS °C 2 bLT-5 S

*1: 730 x30 FA3A TV ar x31 ZBEIMLTWAES
%21 BT X <200 fs RMS) OA T nAa—7%{#H
*3: fUFRAE
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FE1E HE

£1.3.1-15 SwAfith

5H

Py

A VA

vyl —h: 16 Gbit/s, 28.1 Gbit/s*, 32.1 Gbit/s™
INF— PRBS231-1

MU181500B z{# H L T, #&iE 5300 ppm @ SSC &, 0.3 UI ® RJ % [RIFFIZH]
JIICINEN

MU195040A ED N —T Ry 74, 20~30 °C DdHD 1 DDIRE THIE

RJ+BUJ > 0.5 Ulp-p. £721% SJ1+Built-in SJ2+RJ+BUJ > H#AE+0.3
Ulp-p ®Ex, MU181500B D& (Hi A% Overload /&7,

10000 RAEMATEEE

- - i
3
1
g 000 N
2 ~
T 100 N
£ N
£
10
3 ~
£ ~
- 1
0.1
10 100 1k 10k 100k ™ 10M 100M 1000M

Modulation Frequency [Hz]

ZEKE (Hz) | & KEIMATEEE (Ulp-p) FRI{E (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 arx01FHY

1-38




1.3 #H#

+1.3.1-16 TILFFrRILEIE*!

5H

gy

ENEE S EVAE

2ch Combination

Channel Synchronization

42/64 Gbit/s #5 5IREL T Bit (A HO T NIAE A RELET,
FESNTZ Pattern % ch ZX1Z 1bit T34 F9,
2ch Combination AR —kFLET,

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

2ch Combination A A—

Combination 54
+ Module 84 H TP Combination (ZIZX L FH A,
NIV B AETREL TR E A G\ — a3 ALET,

% ch 377 Test Pattern 2855, BADZAIL T WE—I12725 I HlESE
‘g‘o

paat X 1 X 2 X 3 X 4 X
patazX 1 X 2 X 3 X 4 X

Channel Synchronization A A—3

% 1: Test Pattern 7% Sequence DEX X~V T T ¥ RVENWEEZRE TEEH A,
*2: AT var x31 BLETT,
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FE1E HE

#£1.3.1-16 TILFFrRILEME (Fi)

5H

Py

EFVa—/)LHare x—g
*3

2ch CH Sync*4

CH Sync

64G x 2ch
Combination ™4

Combination Setting /4
EVa— VA EOA T arbREICTHLIE
+ Amyh1~4: 2ch CH Sync, CH Sync, 64G X 2ch Combination
KFRDEY 2— /L8 Slotl BiifE CHRIESILTNDHIE
2ch Combination D&Y =—/ L] Sync: #EY =—/L® DataX 73[F]H]
siott D1 X 1 X 3 X s X7 X
Data2><2><4><6><8><
siotz paatX 1 X 3 X5 X7 X
pata2X 2 X 4 X 6 X 8 X
2ch CH Sync A A—%

EVa2—/LH]®D Sync: 4 Data Ch 23 [FIH]

Siot1 paatX 1 X 2 X 3 X 4

X3 X4 X
Data2><1><2><3><4><
X3 X4 X
X3 X4 X

Slot2 Data1>< 1 >< 2
Data2>< 1 >< 2

CH Sync A A—Y
2ch Combination M<EY =—/L ] Sync:
HEY 2—/LD DataX 2% 1/4 AT

Siot1  DaatX 1 X 5 X 9 X 13X
patazX 3 X 7 X 11X 158X

Slot2 Data1>< 2 >< 6 >< 10>< 14><
Data2>< 4 X 8 X 12>< 16><

64G %X 2ch Combination A A—

3 4

3 4

% 3: A7 ar x30 £ A TV ar x31 BLE T,

¥4: 7 a x81 DA
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1.3

B

#£1.3.1-16 TILFFrRILEME (Fi)

= R
H7
(AR R E R —64 000~+64 000 mUT*5
NLARRR E 57 iR RE 2 mUT*5
NG =
Data
T—HE 2 X n~268435456 X n bits. n bits step ™6
Mixed
DR 2048 x n~(268435456 +231) X n, 1024 X n bits step ™6
T—HE 1024 x n~268435456 X n bits. n bits step*6
SR 2
IN—=ZAN AV 25600 X n~2147483648 X n bits, 1024 x n bits step™6
JE 14 Internal: 12800 x n~2147483392 x n bits, 256 X n bits step™s
Ext Trigger: 12800 x n~2147483648 x n bits, 256 X n bits step*6
2V 0~(X—AMFAZ/L —128) x n bits, 8 X n bits step™6
FA4LA 0~(X—AMFAZ/L —128) x n bits, 8 X n bits step™6

Gating Output Repeat
(Data)

2L AN 0 X n~268435328 X n. 8 X n bits step*¢
TALA 0 X n~268435328 X n., 8 X n bits step™6
Repeat (Mixed)
73V I 0 x n~(231 + 268435456 — 128) X n, 8 X n bits step ™6
TALA 0 x n~(231 + 268435456 — 128) X n, 8 X n bits step ™6
*5: KT YRV CTRREATRE, 2B R —rar T v LRI CIE
*6: ALER—TAVRESNNTND TR TOF v/ THLiE
®1.3.1-17 —fgiEsE
S| Bis
Sk 21 mm (H). 234 mm (W), 175 mm (D) 7=7ZL. 2&EWEFT
B 25kg LL'F
it P 1 i 15~35°C
PRAFIR —20~60 °C
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FE1E HE

#1.3.1-18 #LoRHLAE

5H

Py

PClIe
KR FAS

WBLA Ty
WBE T 2T

Loopback Through
TANRE—

SKP Ordered Set
Insertion

SKP Length/Insertion

Dynamic Link Training

Ling training repeat

MX183000A THIfHISNDHZET it PCle 7 A& AR —FLET,
PCI Express Base Specification Revision 4.0 Version 0.5, 0.7, 1.0
PCI Express Base Specification Revision 5.0 Version 1.0

By hl—h: PClIe Genl. Gen2. Gen3. Gen4. Genb5

LR x 1

TANKISR: Root Complex., End Point

A7 a 10011 £721% 20/21

MX183000A-PLO011:
PCIe LTSSM 21\, Loopback A7 —MIEBEI W D720 ER

Training Sequence Z¥/EL ., DUT % Loopback {RAEIZTHT LD A]
HE.

MX183000A-PL021:
PCIe LTSSM (Zf¢v >, DUT &® Negotiation # %74 —kL, DUT %
Loopback IRFEIZTHZ LA AIHE, LTSSM DAREEER X Log &L CHENT
AJAE, (MX183000A-PL021 TiZ, MU195020A, MU195040A 734 1
Ko s, )

MX183000A-PL025:
PL021 O#HE% PCle 5.0 £ THEIETAZENATHE,

ERY TN =T OK AT a1, MX183000A-PLO01 BT 52T,
MU195020A, MU181500B, MU195040A Z il ##IL . Jitter Tolerance Test %
PHR—h AT,

Configuration. Recovery
Modified Compliance Pattern
Insert Delay Symbol: ~ Enable, Disable (Genl, Gen2 ®& & A %))

Insert SRIS: Enable. Disable
(Gen3, Gen4. Genb DEXFHZ))

Compliance Pattern

Insert Delay Symbol:  Enable, Disable (Genl, Gen2 ® &£ %))
User

PRBS. Data (8. [$1.3.1-6 /¥ — AL THIELT Z—)
Enable. Disable

Genl., Gen2 DLx

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

MX183000A-PL021 1 F B 5t is
1~15 (MX183000A-PL021 1 F )
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1.3 #H#

#1.3.1-18 1LaRHEEE ()

IHH Big
BT Z Tx SKP Count.
Rx SKP Count (MX183000A-PL021 ff i)
Error Rate, Error Count (MX183000A-PL021 fifi FHF)
=7 —ftin Modified Compliance Pattern, Compliance Pattern (2%} L THIE
IR 1 Repeat. Single
SRS *E—n (*=1~9, n=3~12), LRI 5.0E-3
PAM4 MZ1834A/B. GO375A LAlAGHEDHZEIZEY, Taa R —rET,
PAM4 15 5 D¥EE
- 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 (55 DHE (A7 val x11 FdAd 7 var x21 ELER)
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 CHilficAHZ&T AL USB O 7 ANEHR—RLET,
XIS HUE USB3.0/3.1/3.2
WA T g USB3.2x1 DLx: F 7 al 10111 203 20/21
USB3.2x2 D&X A7 ar20/21/31%
PN ANVEYS MX183000A-PL022:

USB LTSSM 2%\, DUT &@ Negotiation #¥4R—hkL, DUT %
Loopback IRFEIZ T HZ LA ATEE, LTSSM DOAREEER X Log &L CTHENT
AJRE, (MX183000A-PL022 Tix, MU195020A, MU195040A 7345 1
Keh i, )

MX183000A-PL022 (2. MX183000A-PL001 ZiEHNI3AZLT, MU195020A.
MU181500B. MU195040A %fil#HIL . Jitter Tolerance Test Z 74—kl HE,

MX183000A-PL022 iZ MX183000A-PL023 #iEN75Z& T, MU195020A &
MU195040A Z L, USB3.2x2 Link Training %~ —hr[EE,

%1 MX183000A-PL023 73 4%
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FE1E HE

1.3.2 MU195040AR#&

#1.3.2-1 BEEYLL—b

5H

Py

BI{EE Y F—h

2.4~21.0 Gbit/s*1
2.4~32.1 Gbit/s*2

*1: 730 x01 L

*2: A7 ar x01 HY

£1.3.2-:2 LRFLHOYH

5H

Py

VAT LTy

External. Clock Recovery. Clock and Data Recovery iR ] g™

k: A Tar x22 FIEERFIERINATHE, REEFFIT External ® 4, Datal
Input (ZANSNT=T —4#0bray VA,

#1323 F—4AH

IHH

Py

A%

Amplifier

T A=k
fiRihe 5

L&V Vil

2 (Data, XData) (Differential)*1

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

Single-Ended 50 Q. Differential 50 Q. Differential 100 QiR F[HE
Single-ended 50 QiR Data, XData 3R A HE

Differential 50/100 Qg% iE s
Tracking. Independent. Alternate Z&4R r[HE

Alternate % EHj: Data-XData. XData-Data &R A[RE*3
CTLE: ON, OFF Y0¥z H*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) (M 75% & 7] HE
(Data. XData Threshold D=4 OfxHEIL 3 V LA T)

*1: A7 x10

*2: A7 Ta x20

% 3: Data. XData Threshold ® 7=/ OfaxHEix 1.5 VELF
¥4 AT var x11 FoldA T var x21

*5: NRZ AJEEOIENEIL Auto Adjust BERENENET H#iPH T, PAM4 AJ)
REOIENEIZ PAM4 Auto Search #RENENMET HHIFHTY, I IX=T—
TV —L72 b/ NATIRIE T,
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1.3 #H#

#£1.3.2-3 T—2AHN (#HF)

5H

Py

o
s

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

TA S (NRZ)*10

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

*6: PRBS31. Single-Ended, ¥—7 1/2, CTLE OFF
*7: 20~30 °C DH5 1 DDIRETHIE

*8: A7 = x01

*9: RFE

*10: Eye Height DT,
WROKNRIRER (K DIREOBIRNIC XK 70 GHz BL EoYo7 Y
IAvaAa—7%HEH) T, MU195020A + ATT OH G BE2%Z(5 L
e T—7) =L/ D5/ Eye Height T,

MP1900A
Data Output
MU195020A
Data Input
MU195040A ATT
Eye Height Amplitude

*11: PRBS15. Single-Ended. ~—7 1/2 t824, CTLE OFF, MU195020A
+ G375A %I
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FE1E HE

#£1.3.2-3 T—2AN (#HF)

5H Py

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

&tk GND. 50 Q.
Variable. 50 Q
S AR Termination Variable 7% i& F: —2.5~+3.5 V., 10 mV step
axRIE K=x27% (f)
CTLE*4
Band OFF, 8-10 Gbit/s, 16-20 Gbit/s, 25-28 Gbit/s, PCIe3. PCle4, PCle5
CTLE 71>~
A AP 0~-12 dB, 0.1 dB step
file )i +0.5 dB*?
PRE 0.05~0.4 Vp-p*14

*12: 0.5 Vp-p Input. External Clock fif I

*13: Emphasis ON (1Pre<3 dB/1Post<1 dB o #i[H N O fx B H) .
IEEE802.3bs D& 77 1 YL

% 14: CTLE 73 ON PRIz L2\ A 85T,
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1.3 #H#

#£1.3.2-4 vOvyoAAh

S| R
VNVAE" 1 7T R)
JE 3 1.2~16.05 GHz
PRE 0.3~1.0 Vp-p (-6.5~+4.0 dBm)
i AC.50Q
axRIE SMA =74 (f)
#&1.3.2-5 HBEIAN., fHEIH A
S| B

#iBh A7) (Aux Input)
AT

Variation

S UNAVI ]
Aj~)r

LS

SEVZ

17T R)
External Mask, Burst. Capture External Trigger
T —HL—h 1/128
0/-1V (H: -0.25~0.05 V, L: —=1.1~-0.8 V)
0/-0.5 V (H: -0.05~0.05 V. L: -0.55~-0.45 V)
* Vth 0V (AT K1 0.5~1.0 Vp-p)
WU ER
GND. 50
SMA =74 (£

#iBhH 77 (Aux Output)
H%

Variation

s34 —[RIHf
PRBS. PRGM

Mixed Data

Hhr -~
it

SEVZ

2 GEEhH )

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

Position: 1~(Pattern Length'& 128 Ofc/NMAEEL —135). 8 step

Pattern Length'lZ Pattern Length 2% 511 LA F D& X, 512 DL EIZ7258012%
B LT fE

Block No ##&: 1~(Mixed Data #5E® Block No). 1 step
Row No #%/E: 1~(Mixed Data f& & ® Row No). 1 step
0/-0.6 V (H: —0.25~0.05V, L: —0.80~-0.45 V)

GND. 50 Q

SMA =74 (f)

% : Test Pattern 7% HSSB Data D &EEITEIRTEEH A,
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FE1E HE

#£1.3.2-6 /23— &

eS| B
PRBS
RE— 201 (n=7,9, 10, 11, 13, 15, 20, 23, 31)
~—J % 1/2 GRELERIZZY 1/2INV 23 F[RE

Zero-Substitution

ek 0 bit, 1 bit
RE—Fe 20 F721F 201 (n =7, 9, 10, 11, 15, 20, 23)
BHABNL B R 07 e M D IRE s M D
BrbtyhORES 1~(Pattern Length — 1) bits
“O"EHALDOIWRE Y IR0" DEBAIE, “17ICERLET,
Data
T—HE 2~268435456 bits. 1 bit step

Mixed Pattern
INE— Rz
Mixed Block

Fs
Row #&
Block %

PRBS Sequence
FAITGLT IV

Mixed Row Length

PRBS Beft, ~—7

Data
TREOWT OV ET
1~511 Block. 1 Block step

268435456

INT[ ROW%K

X ?*5%) bits

268435456 + 2!

INT[ ROWO 2 =

X ROW?&J bits

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

1~16. 1 step

1~511, 1 step

PRBS &tk

Restart, Consecutive

% Block ™ PRBS. Data Z& (23 E FHE (Block1 ¢ Data fEBAFRS)

PAM4*1
IRB—FE |

Raw Data
PRBS B#&
PRBS Inversion
Fs R

Gray Coding

User Define ##REF

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

PRBS. Data

PRBS &frlf

PRBS #? Logic &% &

Data &[RER

7L A2 —REED ON, OFF % /&

*1: 2ch 2B R— gL B EMRFO I3 E 7R
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1.3 #H#

£1.3.2-6 /\A—URH (GE)

I5H R
HSSB Data*2
Specification PCIel, PCIe2. PCIe3. PCle4, PCIe5, USB3.0, USB3.1 Gen2
EIEOSQ EIEOSQ Insertion: ON. OFF
EIEOSQ Interval: 1~65536 pattern repeats. 1 step

Specification PClel, PCIe2, PCle3. PCle4, 3L PCles DEEH%)
PClIe3. PCle4. PCle5 D&%, EIEOSQ Insertion ON O &34k A HE
SYNCOS SYNC OS Insertion: ON, OFF

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

Specification USB3.0 ®&& OFF D 7&K Al Hg
Specification USB3.1 Gen2 DEEXH %)
Scrambler Seed Specification ¢ PClel, PCIe2, USB3.0 j&HFF: FFFF

Specification ¢ PClIe3, PCle4., PCle5 ERIKFLL T DR
Lane0O, Lanel, Lane2, Lane3. Lane4. Lane5. Lane6, Lane7

Specification T USB3.1 Gen2 i#&{RF: 1DBFBC
Pre Coder ON, OFF

PCles DEEDL 3R E R HE

PClel
Length 32~1024 Dbit. 8bit step
Coding 8b10b

PCIe2
Length 32~1024 bit. 8bit step
Coding 8b10b

PCIe3
Length 128~1024 bit, 128bit step
Coding 128b130b

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

PCIe5
Length 128~1024 bit, 128bit step
Coding 128b130b

*2: Datal 7> Independent RFD 7 3% & Al HE
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FE1E HE

8b10b Pattern Editor
Notation

Scrambler Enable

Scrambler Reset

Code
K code

D code

MSB First /
First

128b130b
Editor

LSB

Pattern

Notation

Scrambler Enable

Scrambler Reset

DC Balance

Sync Header

MSB First /
First

LSB

#1326 /NFI—UEH (FiF)
5H R
HSSB Data™2 (f¢X)
USB3.0
Length 32~1024 bit. 8bit step
Coding 8b10b
USB3.1 Gen2
Length 128~1024 bit, 128bit step
Coding 128b132b

Symbol, Bin, Hex

%4 Symbol (2 Scramble Z7MTE 7,

ON, OFF

%4 Symbol T Scrambler @ Seed fE% Reset LE 7,
ON, OFF

K-code. D-code

K28.0. K28.1, K28.2, K28.3, K28.4, K28.5, K28.6, K28.7

K23.7. K27.7, K29.7, K30.7
D0.0~D31.7
MSB First, LSB First

Bin. Hex

xt4¢ Symbol IZ Scramble Z72MTET,

ON, OFF

%4 Symbol T Scrambler @ Seed fEi% Reset LE T,
ON, OFF

Symbol14 3L 15 (2 DC Balance Z ML £,
ON, OFF

2 bit ® Sync Header Z/E&RKL 7,

MSB First. LSB First
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13 ##
#®1.3.2-6 /\I—UtEH (#5E)
S| B
HSSB Data*2 (%)
128b132b Pattern
Editor
Notation Symbol Bin, Symbol Hex

Scrambler Enable

Scrambler Reset

DC Balance

Sync Header

xt4¢ Symbol IZ Scramble Z72MTET,

ON, OFF

%4 Symbol T Scrambler @ Seed fEi% Reset LE 7,
ON, OFF

Symbol14 3L 15 (2 DC Balance Z 1ML 7,
ON, OFF

4 bit ® Sync Header ZEFRKL 7,

MSB First / LSB | MSB First, LSB First
First
#£1.3.2-7 IN3—2P—4R
IHB R
Sequence Repeat. Burst
Repeat it Pattern
S 2
NI 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
JEH Internal: 12800~2147482624 bits, 256 bits step
Ext Trigger: 12800~2147483392 bits. 256 bits step
IN—=AN A7V 25600~2147483648 bits, 1024 bits step
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FE1E HE

%#1.3.2-8 IFE

5H

Py

AR

Bk ik
B WAL, B

YA
BRI

EEUIEEY

[Fi 391 il 40

TL—AhE

T —LTARY

T —IMiE
TT—[T7T7—LIRHE

=7 —

EI/EFI A% — 31
SKP OS Filtering

T7—L—h:
=7—#:

T — A H—IN)L

TT—TN— A Z =3 (%):

FEEH
I B TE e
a8

R g AA L H—r3)L
Ty IR B — )L

0.0001E-18~1.0000E00
0~9999999. 1.0000E07~9.9999E17
0~9999999. 1.0000E07~9.9999E17
0.0000~100.0000
2400.000~32100.000 MHz

+1 ppm +1 kHz*

0~9999999. 1.0000E07~9.9999E17
0~9999999. 1.0000E07~9.9999E17
0~9999999. 1.0000E07~9.9999E17

Time. Clock Count. Error Count. Block Count

RFFH] -

=S4 &

7K

PASS4 &

Single. Repeat. Untimed
On. Off

Calculation:

Interval:

On. Off

Sync. Threshold:
PRBS:

Data:

Mixed-Data:

HSSB Data:

4~64 bits. 4 bits step
AV

1 #~99 H 23 il 59 43 59 #
> E+4~> E+16
> E+4~> E+16
> E+2~> E+14

Progressive, Immediate

100 ms. 200 ms. 500 ms

INT. E-2~E-8
FeARIA T TT
Frame On. Quick

Frame On

FErIA I TT

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

Total. Insertion. Omission

Transition, Non Transition

1 ms, 10 ms, 100 ms, 1 s

LUF O ICHERLL 7= SKP OS Z R4 DHERE,

PCle:
USB:

Genl, Gen2., Gen3. Gen4, Genb
USB3.0. USB3.1 Gen2

FNENDOHMOE Y’ —FTOLENMERRE,
IR —2 3 HSSB Data &, ON OLAE %)

% Gating HRUE MP1900A DA m> 2 10 MHz DM IESHVTIRAEIZ T
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1.3 #H#

#£1.3.2-9 IS

IHH Big
Ty g4 Ry Data /% — U Z iR BT CCRIE X R0 BERS
Mixed Pattern ¢, HSSB Data Ik# 3 %)
AR IE 57 fifRE H—2F (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
By by 4R WS 32ch DO BALE D ch ZHIEXT R HERS
MR~ A7 *1 H: &
L: Mask
Fr 7T pikRe
PASTE o 1.2, 4, 8,16, 32, 64, 128
WA=k s SM;itS (0= 778
T Error Detect, Match Pattern, Manual Trigger. External Trigger (Rising
Edge)
N AL Top. Middle. Bottom
VT NE = 4~64, 4 bits step
H Bl TA— 1 F2 R2AZ TR *2 Eye Contour™ ! *2, PAM4 BER #HIE

Auto Adjust™®3 *4+ *5_ Auto Search™3, Auto Search PAM4 &—FR*6

*1:
k2
*3:

X4

*5:

HSSB Data HFid#%)
VAT L7vy 2% Clock and Data Recovery (Zi% € L7-E S IR INASA]
NRZ. PRBS /&7 —no<w—73R 1/2

Auto Adjust HERE THROLN DA AU, FEJE T HIE (Voh + Vol) / 2 T,
NFR S ENE (P1 + P2) / 2 L DARA N TT, Auto Adjust FEHEIT, 43
nAa— 7 G IEEBIAIL 72 X, Auto adjust operating point >HFEE )
Z£25 mV LARIZY o 7 L aRA U MOV CIER ICEMEL £,

-- Voh

25 mV Auto adjust operating point

--- Vol

ATMEZD Eye BB RFRTILZ2WEEIL, Auto Adjust HEHE T Hil /i
BoVER A, AIMESD Bye EIENIERFROLZIL, Auto Search Fine
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FE1E HE

DOFERZEHELSELE7,
% 6: PAM4 B DE L~V THDHZE, PRBS /XF—vo<w—7 3R 1/2

#%1.3.2-10 PAM4 BER Measurement

5H

Py

PAM4 BER Measurement

Ty AR TR

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 wAEI/OVIT4LA

IHH B
AR E A P ~1000~+1000 mUI, 2 mUI step
fifefE +50 mUIp-p*1 *2
mUI - ps £ H#i Y
Calibration HY

Calibration HELEFR R

Calibration it . IROIRAEIZ /RS T L E T IZFR 7R

1/1Clock D&% 03+250 kHz 2k L7-3546
FEER A PRIRE A3 45 °C AL LI=5A

X 1: BT YH <200 fs RMS) DA mra—7 %4
*2: fUFRAE
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1.3 #H#

*1.3.2-12 yovo)h/nN)

IHEH g
gy ) — A0 Ez Clock Recovery. Clock and Data Recovery Z&4RA[HE*1
FHIEE Y b —h NRZ PAM4
2.4~21.0 Gbit/s™2 2.4~21.0 Gbaud ™2
2.4~32.1 Gbit/s™3 2.4~28.1 Gbaud™*3
28.100 001~32.1 Gbaud ™3 *4
R i 2.400000~21.000000 Gbit/s, 0.000001 Gbit/s step ™2
2.400000~32.100000 Gbit/s, 0.000001 Gbit/s step™3
G HASE Y h—h g 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
SAS4 22.500000%3
Thunderbolt2 20.625000
DisplayPort UHBR 20 20.000000
USB4 Gen3 20.000000
PCI Express Gen4 16.000000
InfiniBand FDR 14.062500
16G FC 14.025000
DisplayPort UHBR 13.5 13.500000
10G FC Over FEC 11.316800
10GbE Over FEC 11.095700
OTU2 10.709225
G975 FEC 10.664228

*1: A7 var x22 FEEERHGRINATRE, Datal Input (A JSZT — 40567
7 A,
AFj32 =13 NRZ, PRBS /"2 —ino~—73 1/2,
PAMA4 #8513 PRBS15 Datal Middle TZayv 27U 530 %470 Y, Data2
\Z T Upper/Middle/Lower # & %179, MU195020A + J1741A +
GO375A + J1728A %f[A]RE, Target /L — 7 ikl I 4% Bit rate D KR E
ECTHE,

*9: A7 ar x22 AN
*3: 7 a0 x01 BHY
*4: fRFE, BER 1.0E-7
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FE1E HE

£1.3.2-12 HOv9Jh\Y) (§RE)

IHB B
RIEERSE L —h (%) B Bit rate [Gbits]
10G FC 10.518750
10GbE 10.312500
Thunderbolt1 10.312500
DisplayPort UHBR 10 10.000000
USB4 Gen2 10.000000
InfiniBand QDR 10.000000
USB3.1 10.000000
0C-192/STM-64 9.953280
8G FC 8.500000
DisplayPort HBR3 8.100000
PCI Express Gen3 8.000000
HSBI 6.250000
SATA 6Gb/s 6.000000
DisplayPort HBR2 5.400000
PCI Express Gen2 5.000000
USB3.0 5.000000
InfiniBand DDR 5.000000
4G FC 4.250000
XAUI 3.125000
SATA 3Gb/s 3.000000
DisplayPort HBR 2.700000
OTU1 2.666060
InfiniBand SDR 2.500000
PCI Express Genl 2.500000
0C-48/STM-16 2.488320
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1.3 #H#

£1.3.2-12 HAvH)h\Y) ($GE)

5H

gy

B{EE b —METERERE

0 LI /) *5
=24 i\t
H—I7 s N —T 1k

Y

[f—EAENICHS PPG OEMEE Y R —MIBRELET,
72 bit (Zero Substitution 215)

+200 ppm
Bitrate Bitrate
Z.
1667 2578

MHz. Jitter Tolerance™*¢, Variable 7>5i%&4R A GE,
Variable ZREFHI FELOFXE DS Al HE,

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

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

k5. A7 ar x22 EAER:
B ML— T BRI R R — RO K B CHE,

% 6: Jitter Tolerance JHIEHIZ, N —7 HilA LSRR ELET,
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FE1E HE

£1.3.2-12 HOv9Jh/\Y) (§EE)

5H

Py

A VA
D)y 8) T %

E'whl—h 28.05 Gbit/s. 32G FC Jitter Tolerance Mask ¥l

[
o
o

=
o

N

Jitter Amplitude [UI]
o

o
o
=

10 100 1k

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

Modulation Frequency [Hz]

ERAREKE (Hz) SyAfith<Zx% (Ulp-p)
10 50
10,000 50
100,000 10
108,805 7.5
3,709,271 0.22
250,000,000 0.22

E'whl—h 25.78125 Gbit/s. 100GbE (25.78 x 4) Jitter Tolerance Mask L

=
o
o

=
o

AN

[

~

o
i

Jitter Amplitude [UI]

o
o
=

10 100 1k

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

Modulation Frequency [Hz]

ERREKRE (Hz) SyAfith<x% (Ulp-p)
100,000 7.5
3,409,256 0.22
250,000,000 0.22

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

Vpp IZTHE

*8: fAFEAH, 20~30 °C ([T THE

0.05
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1.3 #H#

£1.3.2-12 HAvH)h\Y) ($GE)

5H

gy

A VA
a7 HRN) (Frx)

vk —h 14.0625 Gbit/s. InfiniBand FDR Jitter Tolerance Mask #E#iL

100

=)
) 10
=]
g N
x
5 1 \
E K
o~ 01
[+1]
E
= 0.01

10 100 1k

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

Modulation Frequency [Hz]

ZHBRM (Hz)

DR A< RS (Ulp-p)

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

B whl—h 14.025 Gbit/s. 16G FC Jitter Tolerance Mask #E#iL

100

2

) 10

3

= ™
s ! \
£

— 01

[+ 1]

E

= 0.01

10 100 1k

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

Modulation Frequency [Hz]

ZHARH (H2)

DR A<T RS (Ulp-p)

561,000 2.25
5,535,929 0.22
150,000,000 0.22
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FE1E HE

£1.3.2-12 HOv9Jh/\Y) (§RE)

IHH

gy

A VA

7y 7780 (i)

B> hl—Fh 10.3125 Gbit/s. 10GbE Jitter Tolerance Mask #E#iL

100

=)
) 10
=]
g N
x
5 1 \
E K
o~ 01
[+1]
E
= 0.01

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

Modulation Frequency [Hz]

ZERARERE (Hz) SyAith<Zx% (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 HOv9Jh\Y) (§RE)

5H

Py

A VA
Iy T 473

MU181500B Z{# L T, #RiE 5300 ppm > SSC % [FIRFZFIINATHE,
£ —F 28.05 Gbit/s

[
o
o

2

o 10

° \
S

£ 1 N\
£ \
g 01

)

]

£ oot

=

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

Modulation Frequency [Hz]

ZERERE (Hz) CyAith< RS (Ulp-p)
108,805 5
10,880,528 0.05
250,000,000 0.05

By hl—h 25.78125 Gbit/s

[
o
o

=
o

N

i

[

/

Jitter Amplitude [UI]

o
o
=

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

o

A KSR (Hz) SyAith<Zx% (Ulp-p)
40,000 5
4,000,000 0.05
250,000,000 0.05
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FE1E HE

£1.3.2-12 HAvH)hN\Y) ($GE)

5H Py
DAt B hl—h 14.0625 Gbit/s

oy T —45Y7 3

(e) =
2
_g 10
: . b
€
f 0.1 \\\
[
E 0.01

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

KRB KR (Hz) DR A< RY (Ulp-p)
40,000 5
4,000,000 0.05
150,000,000 0.05

vy hl—h 14.025 Gbit/s

2

o 10
-]

2

= 1 N\
o

£

< o1
S

7]

b

£ oo1

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

KRB KR (Hz) DR H<TRY (Ulp-p)
561,000 1.5
8,413,317 0.1
150,000,000 0.1
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1.3 #H#

£1.3.2-12 HOv9Jh/\Y) (§EE)

]S g
oA B hl—h 10.3125 Gbit/s
VA=t OV Ray))
() =
=)
o 10
©
g, i §
3 N
< 0.1 \\
g
£ o01

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

KRB RS (Hz) DR H< R (Ulp-p)
40,000 5
4,000,000 0.05
250,000,000 0.05
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FE1E HE

MU181500B z{# H L T, #&iE 5300 ppm @ SSC &, 0.3 UI ® RJ % [RIFFIZH]

JATRE,

£1.3.2-13 PvAfth
]S B
DAV ANFE 16 Gbit/s, 28.1 Gbit/s*, 32.1 Gbit/s*
SR e 24T F IR IRE— PRBS231-1

MU195020A D —T R0 74, 20~30 °C DdHD 1 DDIRETHIE
RJ+BUJ > 0.5 Ulp-p. £721% SJ + RJ + BUJ > H#&iE+0.3 Ulp-p DX,
MU181500B D& A Overload ZR&725,

10000

1000

RKXHMATREE
- = JRIE{E

100

-
o

Jitter Amplitude [UI]

0.1

10 100

1k 10k 100k

™ 10M 100M  1000M

Modulation Frequency [Hz]

ZRRIRE (Hz) | &xXENMETaEE (Ulp-p) FRIEIE (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

*: A 7Tarx01FHY
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13
#®1.3.2-14 TILFFrrILEHE
IHH B
o B R—gl*e
F v 2
INE— Combination FFDEXE
LLF . n =2 (2ch Combination Ff) &9°%
Data
T—HE 2 X n~268435456 X n bits. n bits step™3
Mixed
DR 2048 x n~(268435456+231) x n bits, 1024 X n bits step™s
T—HE 1024 x n~268435456 X n bits. n bits step*3
HSSB Data Combination FFIEF%E TEEE A,
Block Window Data /% — U Z iR BT CCRIE X R0 BERS
Mixed Pattern F¢l 3%
Zero-Substitution 7% 2n—1 FKF| )
LUF. n =2 (2ch Combination ) &7°%
A Sy fiRe H— K (bits) Step [bits]
2~2 097152 X n 1Xn
2097153~4194304 X n 2Xn
4194305~8388608 X n 4Xn
8388609~16777216 X n 8Xn
16777217~33554432 X n 16 X n
33554433~67108864 X n 32Xn
67108865~134217728 X n 64 Xn
134217729~268435456 X n 128 X n
AN
IN—=ZAN AV 25600 X n~2147483648 X n bits, 1024 x n bits step™3
J&1 191 Internal: 12800 X n~2147482624 X n bits, 256 X n bits step™
Ext Trigger: 12800 x n~2147483392 x n bits, 256 X n bits step™
TALA Internal: 0~2147483640 X n bits, 8 X n bits step™3
Ext Trigger. Enable: 0~2147483520 X n bits. 8 X n bits step™3
HIE
() S ) 4
T —Ahk 4 X n~64 X n bits, 4 X n bits step™3
T —ILE 1~(Pattern Length' — Frame Length + n) bits, n bits step

% 1: Test Pattern 7% HSSB Data DEE IR ETEEE A,
%2 HEOADY M E W TarE R —ia ARETEEE A,

*3: LB R arZESNNTNDTRTOT v /L CIHHE
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FE1E HE

#£1.3.2-14 TILFFrRILEME (FiZ)

IHH Big
TI—HEH Total. Insertion, Omission
Eye Contour
T E 52 Data 1~Data n*4
Eye Margin
T E 52 Data 1~Data n*4
Bathtub
T E 52 Data 1~Data n*4
Capture 2ch B R —Ta lHE*3
*4: KT v RVPHSL
#1.3.2-15 —hRiERE
IHH Big
~TE 21 mm (H). 234 mm (W), 175 mm (D) 727U, &EWE £5
B 2.5kg LLF
A5 L i A 156~35 °C
PRAFIREE —20~60 °C
#&1.3.2-16 HhiRILAE
IEH B
PCle
KR FAS PCI Express Base Specification Revision 4.0 Version 0.5, 0.7, 1.0
PCI Express Base Specification Revision 5.0 Version 1.0
By hl—h: PClIe Genl. Gen2. Gen3. Gen4. Genb5
S & x1
T ARG Root Complex, End Point
MBEA T m A7 ar x10/x11/x22 F7213 x20/x21/x22
W) TR T MX183000A-PLO11:

PCIe LTSSM Z%¢\ >, Loopback A7 —MIER S W57 T4 H R
Training Sequence Z¥&/EL . DUT % Loopback {RAEIZTHT LD A]
HE.
MX183000A-PL021:

PCIe LTSSM (Zf¢v >, DUT &® Negotiation Z%7A—kL, DUT %
Loopback IRFEIZTHZ LA ATRE, LTSSM DAREEER X Log &L CTHENT
AJHE, (MX183000A-PL021 Tix, MU195020A, MU195040A 734 1
KB, )

MX183000A-PL025:
PL021 OHEREE PCle 5.0 £THLET DI LA AIHE,

EEY TN 2T OK AT alZ, MX183000A-PLO01 BT A2 LT,
MU195020A. MU181500B, MU195040A % il#HIL . Jitter Tolerance Test %
PR —F AT HE,
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1.3 #H#

#1.3.2-16 #LARHERE ()

IHB R
Loopback Through Configuration. Recovery
TANRE— Modified Compliance Pattern
Insert Delay Symbol:  Enable, Disable (Genl, Gen2 ®&ZH %))
Insert SRIS: Enable. Disable
(Gen3, Gen4, PCleb DEEH%))
Compliance Pattern
Insert Delay Symbol:  Enable, Disable (Genl, Gen2 @& X %))
User
PRBS. Data
SKP Ordered Set Enable. Disable
Insertion
SKP Length/Insertion | Genl, Gen2 D&
Length: COM+1, COM+2, COM+3, COM+4, COM+5
Interval: 768~3076, 1 step
Gen3. Gen4, Genb D&
Length: 8. 12, 16, 20, 24
Interval: 187~750. 1 step
Dynamic Link Training | MX183000A-PL021 ff FH Kext)iis
BT Z Tx SKP Count,
Rx SKP Count (MX183000A-PL021 fit 1)
Error Rate, Error Count (MX183000A-PL021 fifi FHH¥)
LTSSM =/
Log Item LTSSM State, Link Speed. Time[ns]
Log Size 16384 [A]
(AL Memory full
USB MX183000A THlfHIciHZ& T FEd USB OFT ARZ AR —hLET,
AR USB3.0/3.1/3.2
AT as USB3.2x1 O &x*1: F7ar 10 £720% 20
USB3.2x2 D& E*1: F7ar 20%2
WM TRT 2T MX183000A-PL022:
USB LTSSM (7€, DUT &@ Negotiation Z#74~—hkL, DUT %
Loopback IRREIZ T2 LA AHE, LTSSM OIRREER I Log &L CHEAT
A AE. (MX183000A-PL022 TiZ, MU195020A, MU195040A 7345 1
O
MX183000A-PL022 (2, MX183000A-PLO01 ZiE /352 & T, MU195020A.
MU181500B, MU195040A % filf#L . Jitter Tolerance Test A ¥ A8—F Al HE,
MX183000A-PL022 (Z MX183000A-PL023 EN¥ 52T, MU195020A &
MU195040A Z#lf#L . USB3.2x2 Link Training %7~ —hr[EE,

*1: A7 ar 22 PNEE
*2: MX183000A-PL023 75488
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FE1E HE

1.3.3 MU195050AR #%&

#&1.3.3-1 EfFEVhL—F

IHH R
EEE Y FL—]h 2.4~32.1 Gbit/s
#1332 T—42AH
IHH R
F v RIVEL 2

F ¥ RIBHTZDD NS
PEE

2 (Data., XData) (Differential)
1.5 Vp-p max. (Single-ended)
3.0 Vp-p max. (Differential)

F 7wk —-2.0~3.3V
ety 50 Q
axRIE K=ax27% (f)
#1333 T—aHN*
S| Bis
F ¥4 2
F VTV O H T8 2 (Data., XData) (Differential)
AR K —3 dB +1/-2.5 dB*2
ety 50 Q
axRyE K=x27% (f)

*1: JARFEERNOHIESNDIE

FIXAC FEESHTOET,
*2: 12.890625 GHz, E5XE TRUE
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1.3 #H#

#1.3.3-4 SEAN

IHH R
Ty 1%2
VNVAE" 2 (Differential)
PRE 1.5 Vp-p max. (Single-ended)
3.0 Vp-p max. (Differential)
HH 7 14 Data Input 1 Channel D #&A4 > A7 HJ0E 2 Al HE
Data Input 1 Channel TiZ DMI/CMI. White noise. 3L} External Input
Z TR AT RE
Data Input 2 Channel T/Z DMI/CMI X" White noise ZHEfil Ti&IR AJHE
S 50 Q. AC#E&
axRIE SMA =174 (f)
* 1: MU195020A @ Gating Output 18 5 &8k L CHEH T2,
*2: Data Input 1 Channel @ # %}t
£1.335 EHE—RA22—T17 (DMI)*
IHH Bis
PRE 0~200 mVp-p (Differential)*2
IRIERXEAT v 1 mV
R e +20 %+10 mV™*3
JEI 5k 2~10 GHz
JEE R EAT > 10 MHz
W 1B
Presets PCle3. PCIe 4. PCle5. PCle6
sspaLiiilki:l ]A)ata Input 1 Channel & Data Input 2 Channel Z[FRfiZA> | A7 HI0EEZ ]

fE

Data Input 1 Channel TiZ DMI/CMI. White noise. 3L External Input
ZeHEA TR T RE

Data Input 2 Channel T/Z DMI/CMI X" White noise Z 8t Ti#IR AJHE
DMI & CMI X FIRFHH 725 T RE

*k 1: Data Input 2 Channel (ZxFL Ca¥iE 338,
*2: BEIX 0 mVp-p 2L AHE, 72721, f#EEIX 4 mVp-p M OIRGE

*3: J# 2.1 GHz. 4.2 GHz, B3X0'10 GHz IZ8W\ T, 20~30 °C DH5 1
DD ETHRE
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FE1E HE

#£1.3.3-6 TEVE—RALUH—TTT7 (CMI)*’

IEH R

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

RIS EAT v 2mV

PR e g +20 %25 mV*3

JE 3 Low Band: 100 MHz~1 GHz
High Band: 1~6 GHz

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

W 1B

Presets TBT3. PCle4. PCle5. PCle6

HH 7 14 Data Input 1 Channel & Data Input 2 Channel Z[RIFFZA > A 702 W]

e
Data Input 1 Channel TiZ DMI/CMI., White noise. 3L} External Input
R CIEIN AT RE

Data Input 2 Channel TiZ DMI/CMI X" White noise Z 8t TiEIR ATHE
DMI & CMI (X FIRFHH 725 T RE

%k 1: Data Input 2 Channel (ZxFL Ca¥iE 338,
%21 FIEIX 0 mVp-p 2>HARE, 72721 #EE1X 10 mVp-p M HIRGE

*3: A% 120 MHz. 400 MHz. 1 GHz., X' 6 GHz (28 T 20~30 °C
D51 ODIRETHE
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1.3 #H#

#&1.3.3-7 KRIAb/A4X*

IHH Big
7TYRRA +5 dB (10 MHz~10 GHz)
JVANT 775 > 5 (p-p/rms)
PR 0.2~25 mV rms
IR EAT 7 0.2 mV rms
IR g e 2 +£20 %+2.5 mV rms™2
sspaLiiilki:l ]Bbata Input 1 Channel & Data Input 2 Channel Z[FRflZA> | A7)0 ]
Ae
Data Input 1 Channel TiZ DMI/CMI., White noise. 3L} External Input
ZHEA IR AT RE
Data Input 2 Channel TiZ DMI/CMI X" White noise Z 8t TiEIR ATHE
*k 1: Data Input 2 Channel (ZxFL Ca¥iE 1338,
*2: #ik 50 GHz OV 7V 7 Finra—7 80\, B /A X% £ LS
&, 20~30°C DH% 1 SOE THIE
#*1.3.3-8 —fi%1EaE
IEH Rig
~TE 21 mm (H), 234 mm (W), 175 mm (D) 772U, 22EW & ET
B 1.2 kg LI'F
o8 PR EE 3 15~35 °C*
PRAFIREE —20~60 °C

%1 MP1900A (ZHLAAATE & & DM JE PHIREE
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B2E [E/HFIDES

ZOFETIE, MP1900A E ¥ =—/L O HETO HEfFIZ DWW TR L £ 97,

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

i
i

RO




FE2E (EHBIDER

2.1 MP1900A ~MD%#5E

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

O ~ = -~
22 TIVr—ia DigkEARx
MP1900A (Z#ELT-EY 2 — L Ol ##llE, MX190000A 7 NI A V747
FIA4Y-R HlHHY 7 27 (LT MX190000A EFEOYET) TITWET,

MX190000A DOIH BP9 vy M T DOFNE, 7V r— gL OFAETEIC
SWTIE, TMX190000A 7 F A7 F VT 47 FF7A49-R Hl#HY7ho =7 Bk
FHEIEZBRL TIEEN,




2.8 BREIFAEE

2.3 WRIERHIE AL

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

TZEVY,

H#HPASNCHHLTSG G MBE 2B HVET,

A EE

MP1900A EVa—ILIZEEBEANTEHEEIL. EWREHBZS
BREZBENENSENESIZLTEEN, BRI HKIETSHH
FhrHYET,

H 51X 50 Q GND #&IHTHEAL. BiRERLAARLY., ERIE
BEMA-YT B EITRLTLANTESLY,

BEIRNEELTAR ARV EEER T DI, EEShb
EFNDHEZE (EREBRELET) EOMET7T AR TR HEHL
TLESLY,

REhr —J LD EBIARERRITaVToHELTHETHE
NHYETOT. NERERRIIEBLEZAVTEREZNE
LThBERLT S,

MP1900A ELa—)LEHEXTIZREFELTIZEWL, FIF ==
[CHRRE, FF- (T ERETARELIIGE . AVTHUREEHY
THEEMNHYFET D TEEL TS,

MP1900AEL 2 —JLIZIFNATYyRICHEEEEAZ MR, &

ARABSNTVET . ChoDERIEHERIZIEREIZHN DT,
MP1900A EVa—I/LZRITTMALIB I EFHMIZLAENT

F2Ely,

MP1900A EZa—ILIZAEENTLS/N\1TYUF IC [ERE
HIELTHYET DT, #ERFAITRNTZEN, BT =1z
[CEFE. BEUMBETARELEES . AVTFUREEHY
THRISGAENHYET D TERELTESLY,

MP1900A £ 21— LEZHBERIBENSTE-0. FEHND L
[CEEIYNEEE FEFIIVRIMNRINSYTEZEFLTWES
LYo DRARRRSYT D RAHAIIFEETYREIE MP1900A @
T =Ry IZHERLTTZEY,

i
i

RO



FE2E (EHBIDER

A EE

MP1900A O EIREH, 4 TH. T 1—ILHABTOY—JIc
&Y. EREDHESRC DUT 2RI IEETNLHYFTT T LU
TOIEIZBELT, AIRDERETOTIZS,

MP1900A £V a—/)L%. hDHEEFAS DUT LiERHLI-IKET,
MP1900A D ERFHEE). T LIELV TS,

<BREBHFDFIE>
1. MP1900A EDa—/)L&, hD#EEFAO DUT LDEHEMN
NNTWNBIEEHERTD
2. MP1900A DEREEEHT S
3.  MP1900A EVa1—/L&. fthD#EEEAO DUT 2635

<ERETHOFIE>
1. MP1900A EDa1—/)L&, hD#EEFAO DUT LDEHEMN
NNTWNBIEEHERTD
2.  MP1900A DEREXRTTS




2.8 BREIFAEE

A EE

MP1900A EZ1—/LDHAIARIEDNERIZ IRATRATA—15E
ZEMLT.MP1900A EVA—/LOHNESLERBEEART
56 . BEREROHAZHOCEFDEEITE>T. MP1900A
EVA—LOHAHFISESHMHY, REEBRERESETL
FOEDHYET UTOEICBELT, FFELTIZEL,

EREXZEMA-IKET, BBHADERK. Y LEITHEL
TS,

EREROH S ON/OFF (X, $ R TOESDEHREMNTT L=
HEITFTOTESLY,

<SEF|g>
B TE ZE 151 1
1. MP1900A ED1—ILELVITRTOEREERT S
2. ERBBEONHHNZEONIZTS
3. MP1900AELa1—)LDHEAZFONIZL, BIEEELT TS

BITE EfmH 2:

1. MP1900A ®2a1—/)LDHE 7% OFF 1293

2. ERBEOHEANZEOFFIZTS

3. MP1900A EV 21—/ BLUEEHODEYSL., F=(&
DUT D DLEMRAEERITTS

TENDEREEZEHCAREER (MP1900A E2 a—)LH A1l
TOA—TUFERIE a—b BRAKITO—TEF->TLSEEIEE
DEMIREED T E) TH, DUT 4 MP1900A £V 1—ILEW
BIEREWEOIZ. NMTRAT—OERGEFICIE. BEFERK
50 QFERTAHEEHRELET,

i
i

RO



FE2E (EHBIDER

ER H HION/OFFIZ T RTOEHEMN
ETH#

50 Q DUT, /23— RERDREDT=HIC

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

THiEL

B2.3-1 NATRT4—D A




BEE NRNBL IR ZDFH

ZOETIL. MP1900A E2a— 1O 8% BEOVEY 2— L O#EEEIZHoO0
TRBALET,

31 ISRILDERBA e 3-2
311 MUT95020A ...t 3-2
3.1.2 MUT95040A ... 3-3
3.1.3 MUT95050A ...t 3-4
32 B a— LR e 3-5
321 IS—IEET BB A e 3-6
3.2.2 NoiseZftMLTHIS—RIEEZTREBE........... 3-7 3
323 UwREMMT DB e 3-8
3.2.4 PPGO®OMulti ChannelR#% 3 2BE ................ 39

/j’
3~ S
Vi
B
=
[0\
5=
3~ S
7
o
D
ﬁé‘
BH
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BIE NRUBLZRZE DA

3.1 /\RJLDEREA

3.1.1 MU195020A

—p Fay g Ao :
O O° @0‘ 0‘@0‘50‘ ¢
'u-w»A ®mm

X3.1.1-1

[2] [3] [4] [5]  [6]
IRFRILHMERR (MU195020A-x10)

0 (O 0RO E0PEDR

wmA OMNnA os1pp A

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

[3.1.1-2 /SRILSMER (MU195020A-x20)
#3.1.1-1 BEOLIE KUHEE
E5 2% HeE
[1] | Data Output. 258D Data, Data 18 52 1453 %72T,
Data Output FTFL AT SEE AT 2 2D N T DN TEET,
[2] | Gating Out. Repeat IFF: ZAI TGS 720 ES,
Gating Out Burst IFf: Burst HOX AL 7EEH 1E20ET,
[3] | AUX In HIEZ AT Haxs2TT,
Error Injection, Burst &R CXE9,
[4] | AUX Out, I ST =274 TF,
AUX Qut BEIZED, 1/N Clock, Pattern Sync, Burst2 {554 H JLE T,
ZENVH 72D, AL a2 30T R R (J1632A) TR
UL CLTEE Y,
[5] | Clock Out ray g 5E T 5axs42 T,
[6] | Ext Clock In R OEENG Clock 5554 AT 2ax742TT,
MU181000A 12.5GHz > > &%
MU181000B 12.5GHz 4 "—h oA+
MU181500B > #2578
SRR A

1 SRS Y AP OHELEN T MG3690C 2 U — AT,

MG3690C *U— DML, A E2 T S HARPE I BWG <7
él/ \O




31 INFRADFHH

3.1.2 MU195040A

Ext Clock In

O 0% ©' 80°

mm A NDIA M-IWNA

[1] [2] 3] [4]

3.1.2-1 /8FRILAMEIRE (MU195040A-x10)

6/32G biffs 81

ooy @@
ox0pp A

wav»A MNA

(2] [3] (4]
[3.1.2-2 /3FILAMVEIRE (MU195040A-x20)

#=3.1.2-1 LBEDLIH KLUHLEE

/\i’
3
Vi
B
=
[O)
5=
3
7
o
D
ﬁ
BH

&5 £ T eE
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NECL 0.8V -1.3V
LVPECL | 0.8V +2.0V

[8] Data, XData @D IRIEZ R ELE T,
Level Guard &% EXC, 47y MNEEMEICLVER ERBENEDVET,

[9] Data. XData #8047y NERELET,
FEHIPHIL, -2 ooojm“ ~+3,300— *}E‘zﬂlm V. 0.001 VA7 7 THRETX
%7, £7-. [AC OFF] %&/%LT [AC ON] 129 %&, AC f5&THIAIM

TxET.

[10] 5—%H 7115 50 Half Period Jitter 3% Ex1TWET, coEicty. 7 1E
AIRB—Z LT 5E . X 5.1.1-2 DXHIZ Cross Point Z- M il 75 171
(IR AZ LN TR AIEIME 0 TR T A/ F —L DIENELL R0 E
j‘o

By

%% 5.1.1-2 Half Period Jitter % & &1 [#

R EE BERATYS
—20~20 1

/
\

5.1.1-2 Half Period Jitter %7€
JE:
MU195020A 7 —# BT, IRDIH 7235 — Tl H IR
50 %K FL7ED, A7 By NEE (Vi) DEBTHIENRHVET,

5 us L0 (F7203417) 23 L= LD 5 us X[ElD 32—
DX R =, L0 E T T DAL TERRS T
DHREMENHVFE T, Fio, N—AIZ = Bl Lo THARMSIND
FREMEDBHVET,

< — TN 1/2 PO —
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512 Delay®H%E
MU195020A-x30 £7-21X MU195020A-x31 EIEEFIL, Clock HJIZxL T
Data tH /) OAARZFIX I A B TEET,

Data Out i X X

ClocklZxtL . DataD i BEEZX 5 EMTEET,

i

Clock Out .
1
|
5.1.2-1 Delay &7
'[7] 21G/32G Sl PPG c: OFF
@ Output EI Emphasis | @ Pattern | Error Addition | Pre-Code | Miscl | Misc2
- Output
Bitrate ( 28.000 000 Gbitis
output Data @ |‘DN |v| Clock |4DN |v\
e OFF Ext ATT Factor @
Defined Interface @ |‘\.'ar|ab|e |Y| | U\‘ dB
Amplitude @ | 1.nnn‘| Vpp [ 1.000“ Vpp
Offset B | AcoFF ]| 0.000‘| v |’Vth ‘v| | 0.000\\ v
Half Period itter @ | n‘|
[1] elay W EI . mul ‘ [I“ ps ‘ u].ﬂﬂﬂ]{, [2]
[3] Jitter Input @ Relative | 0 | mul * [4]

L | x
5.1.2-2 Output 27 M Delay :RE

[1] [Calibration] Z%vFLE7,
ZORZ L H BT T HIET, AR ERERED Calibration 23 FE TSHLET,
WEIREA AN LTl E, B REE R L -ex, FTERIRENE(LLE
X7pL | Calibration #E3E7 77— L3R AT L7 X(C, [Calibration] %4>
FLTFEATLTLIESNY, Calibration (%, BLZF 1 LA F TR TLET,
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(2]

Delay (Z/ifH%Z mUI BN E7213 ps BAL CTRRELE T,

<mUI FfLRE>

—~1000~1000 mUI £T4% 2 mUIl A7 v 7' ZLICRETEET,
2 ch Combination F£72/% Channel Synchronization FZ{THRFIE, —64 000
~64 000 mUI £T% 2 mUIl A7 v 7 T LT ETEET,

<ps B>

2 mUI #2432 E1Z ps AL CTRRENCTEE T, X ERFHIFZ-1000
~1000 mUI % ps H{ZIZHR L7 BT,

2ch Combination %7213 Channel Synchronization ZE{THR¢ L, —64 000
~64 000 mUI % ps HNZIZHRL 7= ffIc 720 E9,

% 5.1.2-1 Delay RE&H

R EEH
EvklL—k e 2ch Combination
e 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] o AOREELET,

E:

7
ik

DA IIRENT vy 7% N1 55 1E, Delay @ Jitter Input & [ON]
IZLTLIZENY,

[Relative] 1%, BIEDO EMNFHEE XA 0 L TERAEIZT DL EIC
HoFLET,

B BN Ebol-Ema . FRITIRESLERNEbo2 B E1%.
Calibration #3277 — L3 HITLE T, ZOIREET Calibration %3
ITUIRN & 1l ONERE E LV ERR AN R EL DG AN HVET,

MU195020A OALARFR E1E mUI BALZ N A HEE L TOET, 207
b, AT 5L, ps BALTE RSN TODENEDYET,

57
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Combination B, Channel Synchronization B§® Delay 5% 7

Bk MU195020A % Ay MNI3E# LTV H4 . Combination <° Channel
Synchronization FATHEIZ, X 5.1.2-8 DI ET ¥ RO Delay %4 %t
WNCEZ HZENTEET,

Channel 1 Data Out

]

Channel 2 Data OutiZxfLT. Channel 1 Data Out
DRIHEEZDENTEET,

Channel 2 Data Out

5.1.2-3 Combination B¢® Delay % E

58
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513 PCYARRASNIETEANTELEEDHTE

© DRSS vy 2 N1 %613, MU181000A/B &£ MU181500B
ZEHLUET, TV a— VHOHIE, 18.2.2 U FEfINT 555 1251
LTLIEEN,

- Delay @ Jitter Input % [ON] (2L %7,

- Delay @ Calibration #FE1T T 55513 AME SOV 2% BT L
ESr
Combination Setting & E 7 %% 1%, Combination %7-21% Channel
Synchronization (Za% & 3 DRIC, ¥y F LA AL TITESW,
Combination F721% Channel Synchronization &% E R T, AJ7JERK A%
Z 5% AL, B A 2 128412 Delay @ Jitter Input % [ON], ¥ 4%
iz [ON] EWVOFNETHIEL TZEN,

Delay ® @ M Calibration @ mu 0 ps 0.000

Jitter Input @ OFF Relative 0f min

5.1.3-1 Output #7 ® Delay % & #
Az fE
Delay @ Jitter Input 3 [OFF] OF%, OvxEHShi=rayr%z N
NT 2L NP LZEIRDGENRHVET,
VoA BRIy N1 DHE, Delay T2 7 B AT L0, AAH
RERENKEL ST T DA RHVET,

By
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514 EvrL—rDERTE

ey 7HEETE A MU181000A/B %7213 MU181500B D4, & —ZH iory
FNo—heETEET, ZOLEXO7ay JHHRIROR E H1EX5.7.1 /v s

==y

AxX AE J

B TLIEEN,

[7]121G/32G 51 PPG [aElehl |V C:OFE

[1]

£

Output |E Emphasis

|'\.-'ariable |v| | 12.500 000'| Gbit/s 4_’——[2]

5.1.4-1 Output 27 EwkL—FERES

sy ZHHETR Y MU181000A/B £721% MU181500B D354 . Preset ™
HIRRU 2R (F 5.1.4-1) 7O/ E-1L [Variable] JOEEDOE YL —h
ICRIETDHIENTEET,
Preset iZIRFFIIE v L — 3 FRIRE L E T, [Variable] EIRFHIH L
"o —hDORRENTEET,

MU181500B @7 vy 74572 MU181000A/B D&MD I, B R —
MR ETEET, MU181500B (2457w 7% L7285 615, PPG ©
R — M E TEEE AL,

£ 5.1.4-1 EwkL—F Preset {R#&{E

Preset R1&{E Bit rate [Gbit/s]
0C-48/STM-16 2.488320
PCle 1 2.500000
InfiniBand SDR 2.500000
OTU1 2.666060
DisplayPort HBR 2.700000
SATA 3Gb/s 3.000000
XAUI 3.125000
4G FC 4.250000
USB3.0 5.000000
InfiniBand DDR 5.000000
PCle 2 5.000000
DisplayPort HBR2 5.400000
SATA 6Gb/s 6.000000
HSBI 6.250000
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% 5.1.4-1 EwbkL—F Preset 3R1&IE (fFE)

Preset R1&{E Bit rate [Gbit/s]
PCle 3 8.000000
DisplayPort HBR3 8.100000
8G FC 8.500000
0C-192/STM-64 9.953280
InfiniBand QDR 10.000000
USB3.1 Gen2 10.000000
USB4 Gen2 10.000000
DisplayPort UHBR 10 10.000000
Thunderbolt1 10.312500
10GbE 10.312500
10G FC 10.518750
G975 FEC 10.664228*2
OTU2 10.709225*2
10GbE over FEC 11.095700
10GFC over FEC 11.316800 }%
SAS3 12.000000 bl
DisplayPort UHBR 13.5 | 13.500000 &
16G FC 14.025000
InfiniBand FDR 14.062500
PCle 4 16.000000
USB4 Gen3 20.000000
DisplayPort UHBR 20 20.000000
Thunderbolt2 20.625000
SAS4 22.500000*1
SAS 24.000000*1
InfiniBand EDR 25.781250% 1 *2
100GbE(25.78x4) 25.781250% 1 *2
100G OTU4 27.952496% 1 *2
32G FC 28.050000*1
PClIe 5 32.000000%1
100G ULH 32.100000%1

% 1: MU195020A -x01 FELERFD I

*2: HBEIL VD 832G PPG @ Misc2 #% & Output Clock Rate, 3L U@ E
By —NMIEo T, By — O ESREEDY 0.000002 Gbit/s F721%
0.000004 Gbit/s L7220 E 9, 2072, BEOE YL —F b I P ICRETE
BNZERHVET,

5-11
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% 5.1.4-2 [Variable] BfE L —E%TE & B
Preset $R1&{E Bit rate [Gbit/s]

Variable 2.400000~21.000000 Gbit/s
(MU195020A-x01 F24ERF 32.100000 Gbit/s)

0.000002 Gbit/s step Tix & FHE™

% HHIL TS 32G PPG @ Misc2 # & Output Clock Rate, 3L UEIEEY
M —MZEo TR E TERWIGA IS FREEDS 0.000004 Gbit/s £7e0ET,

5-12



5.2 Emphasis/ISI DFE

5.2 Emphasis/IS| D& E

MU195020A-x11 F721F MU195020A-x21 LR X, 3257 —XIZ
Emphasis #3252 LN T&E£9, Emphasis O E% T HI121%.
MU195020A #A{EME i [Emphasis] #7 %% vF L, Preset OERIBI O
E %L E 9, MX190000A Version 2.0.0 LLRET MU195020A-x40 F7= 1%
MU195020A-x41 SE2EREIH 13257 —HZ IS 2N 5283 CEET, ISI
DO EDH Emphasis E[FERIC [Emphasis] #7700 EEZLET,

-
[7] 21G/32G 51 PPG c: OFF

B Cutput |B Emphasis |B Pattern |Error Addition | Pre-Code | Miscl | Misc2

Preset

File Operation Recall Store Initialize
Standard @ USER v Preset0 v

Output

Emphasis Function @ |OFF v De-Emphasis v

Amplitude 1.000 Vpp

Output Monitor
Pre de @
Simulated Pulse [Vpp]

Cursor3 0.000
Cursor2 0.000
Cursorl 0.000

Post

Cursorl 0.000

7
ik

Cursor2 0.000 N Y| VaVb Ve vd Ve Vi Vg Vh Vi Vj
Cursor3 0.000
Cursord 0.000
Cursors 0.000

Cursorg 0.000

5.2-1 Emphasis 27 (MX190000A Version 2.0.0 LA#T)
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(2]
(3]

(5]

[7]1 21G/32G S| PPG c: ON

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

EE oo W v e
oGS W BeST
sy P

3]

- S~
Flle,Dp’eratlon Recall Store Initialize N
\
g \
?landardf?resetEl USER ¥ | - |De-Emphasis ¥ |- [Preset0 v \

[4] *mp\itude 1.000 | Vep
-~

' Qutput Monitor
1 Pre dB @

1 Simulated Pulse [Vpp]
Cursor3 0.000
1

}Zursu r2 0.000
1
Fursc ri 0.000

1
I Post
1

Itursu rl 0.000
ICursu r2 0.000 Ve - Va Vb Ve Vd Ve Vf Vg Vh Vi Vj
1
Iturso r3 0.000
1
Cursord 0.000
1

kursors 0.000 Vi | 1.000
N St

Cu‘r&u:ﬁ 0.000 V] | 1.000
- Biahued B

5.2-2 Emphasis #7 Manual Setting Z{REF
(MX190000A Version 2.0.0 LA[%)

Emphasis D~ == 7 )V EZITWVET,

fri% Channel DI =l —REATVVET,

IST DREEATVET,

[1]~[38] ZEIRTHZLTHMBRENTETHINTRVET,

[1]~[3] ®ONIZ/2> TCNWBE T TENENREENTEIIMESN T, H
TENET,
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5.2.1

=JL =

Emphasis Preset® &% E
[7]1 21G/22G S| PPG c: OFF

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

I
:

—Preset

[1] File Operation I Recall II Store II Initialize I

[2] Standard @ |user || |preseto \d

5.2.1-1 Emphasis #7 Preset FREE

[1] Preset DR EZIRAE, FFONML, FIHMLL £,
% 5.2.1-1 File Operation I8 H

REY HERE
Recall TRAFSHLTZ Preset ax EZ MO LR ELE T,
Store Preset X E4RAFLET,
Initialize WA ELET,

[2] Preset MFEHEEV AN (FF) HEIRLET, £/, [USER] Z&ERTHE 3
EE D Preset (ISR ETHIENTEIET, HKIZID, A TES Preset ©  {E

FREICHIRI DD ET, 7
% 5.2.1-2 Emphasis Preset i#& &
Preset R1& & 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

SJL =

Emphasis Function® &% %E

[1]
3]

[1]

[2]
3]

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

5.2.2-1 Emphasis #7 Function % E &

— Channel
Emulator
—
l 4 |= i
File Operation I Recall I I Store I I Initialize I
tandardiPreset@ [USER |v| - ‘jDe-Emphasis |v| - |‘Preset0 |v|
mplitude | 1.ﬂﬂﬂ.| Vpp

B 5.2.2-2 Emphasis 27 HHEERIRER (MX190000A Version 2.0.0 LA)

[1]

(3]

Emphasis Function ®4 > 47 %&%EL £,

OFF: Emphasis WA MmRECTEXET N, Efl/ S unb EnsE
1% Emphasis SVEHA,

ON: EHASFANBH 1SN AESED Emphasis SiVET,

MX190000A Version 2.0.0 AR TiE Manual Setting DA >, 471280
RIEXATVVET,
Emphasis Function ORI ZER ELET,

Coefficient, Pre-Emphasis. 3350 De-Emphasis 5% € AIHET T,
7272L. Preset OHIAKIZLVEIR TESH Function D HlRSVET,

% 5.2.2-1 #H#&Z LD Emphasis Function

Preset $R1&{E Emphasis Function

PClIe 3 De-Emphasis

PCle 4 De-Emphasis

PCle 5 De-Emphasis

USB3.0 De-Emphasis

USB3.1 Gen2 De-Emphasis

TBT3 Coefficient

USER Coefficient, Pre-Emphasis. De-Emphasis

Amplitude Z5%ELET,

%] 5.1.1-1 Output ¥ 7 | OIRMER ELHEE L TRV, EHL THIRIEZFEE
T&EET,
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5.2.3

Cursor&E

)
BEEDRTE

(] RO PR T 37 S Ll bleellellebllably Oy
[ Pre dE@® : b
E Cursor3 0.000 E Simulated Pulse [Vpp]
i i
|| Cursor2 o.000!l &
- L]
[} .
= || cursorl 0.000 | &
. :
- L]
a|| Post '
H H .
|| Cursorl 0.000 E |. 1'['['['_] g [2]
H H [ 1.000] — H
* || cursor2 0.000 | & L= | vavbVevd ve vivg v Vi vj .
H H H
o || Cursor3 0.000 : B
H H H
H H | ) 3
E Cursord 0.000 E |" 1.E|EIEI-| E
H H p—— H
=||cursors | o.000 || & ("1.000] :
: i p— .
= || Cursor6 0.000 || BRI 5
- - kit B o

JE:

X 5.2.3-1 Emphasis #7 Cursor % E&B

Cursor Zi% ELET,
Pre-Emphasis ¥7-1% De-Emphasis ®%;4 . 3Pre-6Post Cursor 733
ARE T,

Coefficient D355 . C3~C6 @ Cursor sX EN FIRETT,

4% Cursor ODEEEE=4TT,

[Channel Emulator] #7 BX O [ISI] #7728 On DA KX 7 HiRE
EDOEBAEN =R FRENET,

£ Cursor #2500 %, RO EIZE-T Cursor BIEEN 1.5 V 22720
F720X 0.1 V & TSN F E R DI RS E T,

Amplitude

1F0°® Cursor DFREX

5-17
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5.2.4 Channel Emulator® & &

MU195020A % DUT D S /RTA—Z T 7 A NGt rihFr, S 73T A—H D il
NHZD DUT (3t Hhkii7s Emphasis X ExFH 5, HDHNNEL S /3T A—
D DAE% Channel OFEEZ TI2L — T AZENTEET, IROFEFE TR
TFENT= S /XTA—4 (s2p. sdp 77 A/V) Tt rirBrTEET,

- MICROWAVE NETWORK ANALYZER MS4640 ) —X
« N—bhyx—7 MP2100A/B >J—X

2
Channel Emulator {2 MU195020A-x40 £7213 MU195020A-x41 73
FAESNTODHEE DO HE LRV ET,
10Tap Emphasis (252 FIR 74/L& TlE@il VB= 36 L O IR R
FHTHILITEETA, DD AR TIZRWER 27 L2 R
ZRFD S NTA—F IR B L O A T A2 LT TEEE AL
(1]
Yoty = Lo
— Z- - . — Z- M- . —
W5 | {EeEd
File name @ call_01.s4p
[2]=> DUT s-parameter m m <+«—[3]
[4]—> FileType @ |'la nd2 |v|
[5]—> Response @ |:Normal |v|
[6]—> Bitrate | 16.000 000] Ghit/s
m - [

5.2.4-1 Emphasis #7 Channel Emulator %7 &

[1] Channel Emulator D4 A 7%F%EL £,
Afnea 412958 [Manual Setting] %7 @ Output Monitor (2 S /X
TA—E A T2 L — NI R A T 7 RN L WA L E T,
Off: T2 —HOEREE A 7ICLET,
On: T2 —HOBREE A T LET,

[2] DUT ® S RIA=ZT 7 A NaiisrirHE£T, [Open] 220 F§5L7 74
N DA AFEHE D [Open S-Parameter File] 3 RSNVET, 20X
ATaTHRYIAT 8§ NIA—RT 7 A )V %3 T 52T [Response] #%iE
(2t U 7= Emphasis i 2 LET,

[38] [Clear] Z&yF T HLEAEFHAIAEINTND S NTGA—FT7 AN T L
ij‘o

5-18
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(4] sd4p 77 ANDT7ANEREEELET,
[2] THAAATIZT7AIVIN sdp 7 7ANDEEITFRENET,
land3: VL FOIDNCATIAR =R AR — R nEI Y THNTZ sdp 774
WEFERIANTODE G KRR EICLET,

ATIR—] Port 1. Port 3
H 7R —h: Port 2. Port 4
E:

MICROWAVE NETWORK ANALYZER MS4640 @
sdp 7 7 A NGRS BIIARHREICLET,
land2: LA FOIDNCATAR =R AR — R REI Y THTZ sdp 774
IWEBFIANTWDGE | KRR EICLET,
AJAR—h: Port 1. Port 2
H R —R: Port 3. Port 4

[6] S/RTGA—ZTFANDBELNTA L 7 NV AREDTI 2L — gy FIEIZD
WTRELET,

Normal: EFMEDA L SNV ARE 232 —R L E7,

Channel ¥ftEZF Db 0TI — M ALXTFEHLET, B
Inverse: WD AL LA EEEZTIaL —RUET, ;;E
Channel DIEEEZMWHETL2HTHEALET, b

Az
[Inverse] #EE4R9 5L Channel DikEENTIoL — S E T,
Channel OWiFF%IL, Channel @& EFEDT % (Channel
DIREREBOWE) 27—V 5 LI L > TELIVET,
L7235 TC, S RTA—=HT 7 A ML - T, Hardware Limit Z#8
Z.% Channel DWiEENTI 2L — NSNS ATREMERHV £,
Channel Emulator Ti%, Hardware Limit % [FLEd572HI1Z,
Amplitude % 7E72S 1.000 Vpp P4, Output (Va-Vj) O KAE
723 1.000 Vpp (27255 IER LM T ET,
L72/3-7C, Channel Emulator % Channel OifEIZfEH 355
B EBUBICE S TH AL~ E T2 ARRD S /T A—
BT FANDF ¥ RNV NEEAET D LIIRIAESNEE A,

[6] MU195020A @ Bitrate ##F~LET,

[7]1 [Transfer] %%~ 9 %& Channel Emulator @ =3 =l — k&R
[Manual Setting] #7 |ZHiESIVET,
RSN == b —MER T Coefficient /N7 A—2 L T EEXFRESNE
T, Tz, #51262358 T L7256 Channel Emulator 134 7 ~EEFEINET,
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5.2.5

ISID

=1 —

ax /&

Setting Emulator
— Z- 7 — 2 7 . —
" et et
&—6- O—&

[2] = Fite operation | Recal | store | initialze |

[8] = swndarachamei® (user \d - [Preset |v|

[4] — soarapem |m| \ ’
Nyquist Freqency [W] Gy (¥ Insertion | 10.000] e +————I5]
ey [ s1z5o00) o [ o 0 o | g

£

5.2.5-1 Emphasis 27 S| Z&E &R

IST X MU195020A-x40 £7-1% MU195020A-x41 N EIHESNTWDEEE
DI RNEIRVET,
ISI oAy A 7%FHELET,

Off: ISI REEATAET BEIIIMSNET A,
On: IETH SRS D ENDBTEC IS M NS Ed,

Preset DX EZIRAF, FFOMHIL, #IHHEL £,
% 5.2.5-1 File Operation I8 H

REY HERE
Recall TRAFSHLZ Preset ax EXMFONHLRELE T,
Store Preset X E4RAFLET,
Initialize WA ELET,

Z BT 2L BLO Calibration Channel ZEIRLEJ, HEE B IV
Calibration Channel ®&% € TH B18JIZ Insertion Loss Zi% ELF T,

% 5.2.5-2 ERERIAEAFR % & Calibration Channel

Preset $R&{E Calibration Channel
CEI-28G Short Reach 300 mm
Medium Reach
Very Short Reach
CEI-25G Long Reach 686 mm
USER Z—WFIMLED Insertion Loss 3% ECTEET,
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4]

3% ISI Board O#INEITWE T, UARCH LI IST Board % fif
HL. Z® ISI Board (28 KAAHNT 55518 [Not Specified] Zi&IRL
TLIZEY,

[J1758A] ZBIRU7=454 . [5], [6] O EITHEHEEL TbhET, o
£, J1758A i ZDH )2y [5], [6] TExELTZ Insertion Loss HH24 D
H 718720 FAXANE WA I 1T HH )1, Insertion Loss Ot (1.5
~25.0dB) &720E T,

[Not Specified] Z#RL7254A . [5]. [6] OREITFEXHEEL THRbIVE
T, DEY, TS ISI Board @i DO H /1I3A—RNE & OHEKEITN
z [5]. [6] TEELT- Insertion Loss OEKENFIMENT-HT1&720
FTAFANE R EAZ 1T HH 11X, Insertion Loss O#iPH (1.5~25.0 dB)
+xx Db (R—FEH DKL) Le0FET,

%< 5.2.5-3 Board Type —&

Board Type BIRESFS (Typical)
J1758A 0 | 0
Insertion Loss
-2.5 ‘.\ =« = Returnloss - -10
T [ \ a iy ¢ " 4 =
3 5 t v i 5 -20 @
8 LA N N’\ ' ‘v"l AV A >
S s T ":’\H‘\l vy 30 8
-7. 1 4 { 12 o]
§ RIS €
£ [} Nt \ 3
g -10 4 40 ©
£ TR \\
]
-12.5 4 e -50
]
-15 -60
0 5 10 15 20 25
Frequency (GHz)

FAXANE W I TS Insertion Loss iR EL£7 ., Standard %
[USER] EL7Z5G1E, FAFANE R $% Bit Rate 2>HHEERELE T,
[USER] LIS IRUZ56 13, SIS U BN E RENET,

FTAFANE IO N4 D JE I E 2 351F 5 Insertion Loss #E ELE T, A
JE I £2 D Insertion Loss X7 A ANEHE HIZ351F % Insertion Loss fE
TXENLL FOMEERELET,

521
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5.3 Pattern M&&E (MU195020A)

PPG @ Pattern Zs%ET 5I21L. MU195020A EEEIE D [Pattern] #7 %
ByF L, RERAE— L DIBIRB IO EEZLET,

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

Test Pattern E[PRBS |v| Logic a[Pos ‘v‘ Bit Shift |"_bit |v|
Length ® |'2A15-1 |v| bits
Mark Ratio @ |'11‘2 |v|

5.3-1 Pattern 27

5.3.1 Test Pattern[ZDULNT
R NH— LT, TRED 6 FEDO NS — B ETEET,

PRBS
+ ZeroSubstitution
Data
Mixed
PAM4

Sequence

IB Qutput IIB Emphasis IB Pattern IErrorAdditionIPre-CodeIMisclIMiscz

Test Pattern B[PRBS |v| Logic B|‘PDS |v| Bit Shift |"_bit |v|

ZeroSubstitution

Length @ Data

Mark Ratio @ |Mixed

PAM4

5.3.1-1 Test Pattern MFEiR

LIBEIC A /32— DRBGETTHEIZ OV TRHALE T,
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5.3.2 PRBSO%FE
Test Pattern (& [PRBS] #ZBIRNL7-LXD FFENTGA—HEHELET,

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

[1 ]—)Test Pattern @ PRBS v Logic @ | POS v Bit Shift | 1bit v
[2]—)Length [G] 2715-1 w | bits
Mark Ratio @ 1/2 A4

(3]
5.3.2-1 Test Pattern (PRBS) %7€ 1E B El&E

[1] [PRBS] #&RLET,

[2] PRBS 4% —L DBEHAERELET,
PRBS S —r D F— R4 21 (n = 7.9, 10, 11. 13, 15. 20. 23.
31) THRELET,

[3] B <s—>DEL (Logic) ZXELET,

%5321 RE/II—VREBEODRE B
POS (E#) 1550 High Level 70" S HUEL £, i
NEG (&5w#) 1575 ™ High Level #“1”SHEL E T,

PRBS A JFELZRIL Tid, MR A T H 2 F— 2SR TLTEEN,
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5.3.3  ZeroSubstitution & E

Test Pattern (2 [ZeroSubstitution] ZEFRNL7-LED K/ NTA—FEHTEL
F7,

3]

|El Output IIB Emphasis IIEI Pattern IErrorAdditionIPre—CodeIMisclIMiscz

\

[1]—-PTestPatternEl|ZerDSub5tituti0n |‘l'| mgica|%¢|

[l —» length® 2715 ‘v| bits W Loading...

[4] — > zerosubstitution Length @ | 1| bits  AdditionalBit®|1 | v le——[5]

5.3.3-1 Test Pattern (ZeroSubstitution) %I B EImE

[1] [ZeroSubstitution] ZiEIRL F7,
/B —2 O Loading 723Bi#5341, Loading LED 235k LE T,

[2] “O"ZAFATBHxtGellon 2 — ARERE B (B 2% ELET,
LLTFOWT D2 — 3R E B BN LET,
90 (n =7, 9, 10. 11. 15, 20. 23) [MP1800A & H.#4].
2n—1 (n =17, 9. 10, 11, 15, 20. 23) [Pure PRBS {5 =]
[3] B X —r D (Logic) 2% ELET,

#5.3.3-1 B/ NNA—2RIBOHETE

RIE BRENE
POS (E#EL) {5 @ High Level #“1"HELET,
NEG (Zim#) 155 ® High Level Z“0” L EL £,

[4] “0"ZAFA (E#) 358y MERELET, [2] TEBIRLI-/ 37—k
(B2I2ED, “0" 2R AR RERE Y NI LD E T,

(@) 20—1 BEESNTNDEE: 1~20-2 F T 1bit A7 v 7 TRHETEE
ba‘o

(b) 20 B ESILTNDGE: 1~90_1 =T 1bit A7 v 7 CRECEXE
‘a‘o

(5] “O"EAEATH Y= EREEVNERELET,
7272L. Length 73 2n—1 OEA 1IN TI,

%5332 “0"FEAT R/ E—URKREVIDERE

RIE BRENE
1 2 whEHEZ“1"ELET (MP1800A & A #2),
0 M ZAIHEBLT D720, Fe R TO” i 4 DAL E DORIZ0”
1Mz —UET,
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)
e
it

MU195020A 7 —# HIIZEBW T, IRO LS 7235 — Tl H IRIEDR
50 %K FL7ED, A7 By NEE (Vi) DWEBTHIERHVET,
5 ps LA ES07(FE1E17) 8E#FL7=dH DK 5 us KE D/ —2
ZDXIIpRE = F EHRH L0 T U o AL TERRS R
HEREMENHVE T, o, N—AZ =R B Il THARKEND
AREMER BV ET,
~—J N 12 USN D —
ZOT—H5%5% MU195040A TRASLIZS &, ALy a/VREEO 5
TAEAS, MU195020A TREL TWAT 7By MEEE—FHLR2NZEND
DNET,
ZHIZIED, BT —RNRATEIENHVET, FOIOREAEIE. T —
BEBEFIuAa—T R ETHRDOIZ . ALy a LREFEEZFHEL TL
7230,
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5.3.4

Data®

=1 —

ax ;&

Test Pattern & [Data] ZBIRLIZEZD, KR NTA—HEHRELET,

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

r

[1]—
[3]—
[4]—

[5]—

) Test Pattern @| Data |v| Logic E|'PDS |v‘i: [2]
= Current Outputting Pattern @ |‘No.1 128b130b_MCP_LO_Gen5.ptn |v|
—» Length | 8 553 090‘| bits

=P Maximum List Num @ | 3 |

File Mame

Load Edit

1 8553090128b130b MCP_LO Gens.ptn

2| 8552960128b130b MCP_LO Gen3.ptn

3 340672CP3.ptn

5.3.4-1 Test Pattern (Data) %718 BE@

[1] [Data] #iEIRLET,
R/ — 2 Loading 23Bi46341, Loading LED 23 RATLE T,

[2] FRERZ—20FEE (Logic) Zi%ELET,
# 5.3.4-1 AEBN\FI—UREDER

& BENE

POS (IEiwEE) {5 @ High Level #“1"HELET,
NEG (Zim#h) {5 @ High Level #“0"LHELE T,

[8] W2l F—r @R ET,
[5] BEO [6] I12&->T Load SH7ciki 2 —2mb, REICH T T 5K
BRNG =R ET, SOTRBR A= OB 256, —EH AR
OFF (27252 LGkl 5 — L 3 A bV E T,

[4] BUERESNTWDRBR NI —0 T =2 DT —ZREFRRLET,

£
T—HENEWGEG Bk % — 0 Loading [ZREH 23030 D356 1
HVET,

BREERELZYEA D Loading RO &AL, FIORLET, &
DOFRFEIIE H ZTHY, Loading FFHZRFET 2L D TIEHY EH A,

lch fK: #1453
2ch K : #9843

MU195020A 5 —ZH B WT, RO LH72 38— TrdH H1iEE
K50 BIK FL7Z0, A7 vy hNEE (Vi) BNEEBTLIZENHVET,
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5 ps BLECO"(F71E17) AHFEL 720K 5 ps KO3 —
%

ZDXH R — L0 E I O A Lo TAERL
SNAFREMENHDET, F-. N—RAF— L 72 P2 > THAE
RENDAREMENHVET,

=T RN 12 AN/ —

ZOT =55 5% MU195040A TERARLI &, ALy a/LREED
FEfEAY, MU195020A TREEL TWHA 7By MEEE LR
ERBVET,

TSI BT —RREAETAIENRHVET, FOLHRGE AL,
T —HAEEEA I OAa—T R ETHERDIZ ALy vV N EEEH
L TLIEEY,

Data <° Mixed /3% —2 728 C 1.L[AKER“0”E K% D PRBS /34—
e, “17H B KR DO PRBS X¥— v EMAGDELEFE
MU195040A TEAFLIZHA. “07 k% & “17 8tk > PRBS /X
H— AL, ALy a/VREIEOREENRLVET, 2028k, &
INBE— DE YRR ZRE TERNWIENHVE T,

MU195020A |Z Load § %R/ S 2 — Dl RKEZ IR £,

TV —arwRE L%, Test Pattern C [Datal #3345, =
TSN WD OFRER 2 — % Load LET, —% Load Sz
bR — 3 [8] 2UIERZ 2T, IO Load 52 &7 <iBR/ & —
CEONEEZ DI ENTEET,

72120, ZZoff#E K& 51EE Loading RN ELRD, 77V /r— 3
COFEENZRERI NN ET,

R — U BARELET,

[Edit] =% 3 5L, Pattern Editor A7 07Ky 7 A%FR0, BN
X — % lmEE TEE T, Pattern Editor ¥ A7 2/ Ry 7 AZLD, RS
K —fmEERL . [OK] %% >F LT, Pattern Editor ¥ A7 17 Ry 7 A%
L5E, N—RT7=7~D Loading Z#1T7\ £, Loading F%. Loading
LED N SA4TUET, Pattern Editor IZ&AER/ &7 — B E DAL
T, 15.3.7 Pattern Editor (LA ER /¥ — U REE |1 2B R L TSV,
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5.3.5

Mixed D% 5E

Test Pattern {2 [Mixed] Z#INT5HE, 70/ T LrHERRER % — L PRBS
% &7~ Block X ETEET,

TS LA RER IR N F — 2, PRBS RNE—m Nz 22— % Row LUE
FELET, B Row ZINEL-HD% 1 Block EEFLET, 5D Block &%
EL., AR AF— R ELET,

[6]

|B Outﬁut |B Emﬁhasiﬁ |B Pattern |ErmrAdditm“Pre—Codelniscllmsc2|
[ﬂ——)TestPatterna[Mixed |v] Logic @ POS |v Bit Shift | 1bit |v

[2] — > Row Length bits W Loading... E <« [7]
[3]——)Data Length bits Pattern (——[8]

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

[5] ——>Number of Row

[1 1]——) PRES Sequence Consecutive |v]

Data

—~[10]

r
.L_J,__J A NN NN UNNNED NN U NN USNEED U NS

PRBS

5.3.5-1 Test Pattern (Mixed Data) % I& H ElE

[1] [Mixed] ZEIRLET,
[2] Pattern Editor #1707 Ry 7 AT ELTZ Row Length 23 & /RSIVET,

[3] Pattern Editor ¥/ 7 R/ Ry AT ELT- Data Length MFE /RS E
D

[4] Pattern Editor Z A7/ Ry I ATERELIZ4E Block AT RENET,
%K Block 1% 511 T,

6] 17 mvr&H7=0D Row EFoRrENET,
Pattern Editor #4702/ 7R 7 AT EL7= Number of Row 23F /R&h
F7,

[6] B 2 —2DiuH (Logic) Z%ELE T,
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*5.3.5-1 HAE/NNA—2RIBOHRTE

BEE BAEASES
POS (EGmEL) {5 @ High Level #“1"HELET,

NEG (&) 155 ® High Level Z“0” L EL £,

il

.
P il
/I.

BT — L BRELET,

[Edit] %> 3 5L, Pattern Editor #4707 Ry 7 ZANFREH, Bk
NG — B RETEET, Pattern Editor # A7 R Ry AL, R ERN
K — R [OK] %% >F LT, Pattern Editor ¥ A7 17 Ry 7 A% A
LoEN—FR7zT7 ~HkBEAE = N HRAENET (Loading).
Loading #(%. Loading LED 73/ L &7, Pattern Editor (2L 5k~
K — R EOHHIZEIL TIZ, 15.3.7 Pattern Editor (285 ER/ 37—
Mt | 22 L TTEENY,

T RENEWEA . Bk % —2 D Loading I[ZFEM 2300 D356 1
HVET,

BAEZHELTZSE O Loading RilflOZ Zia UL FIORLET, &
DT B L THY ., Loading R A RFET 25D TIXHV EH A,

lch & K: 15y ;;E
2ch K 25y vk

MU195020A T —#H BT, IRDEH 7232 — Tl 1 IRIE
DI 50 BIK FL7ZD ., A7y EBIE (Vi) DEENTL2E08HNET,

5 s BAE“0"(F1E“1”) AL DR 5 s KD/ —
%

ZDXHpRE = BT 0" E I 1 O A Lo TAERL
SNAARRMENHVET, F72, N—AMF =72 B2~ THAE
RENDREMENHVET,

~—J RN 12 USN DR —

ZOT =S5 5% MU195040A TERARLI &, ALy a/LNEED
BB, MU195020A TREL TWALE 7By MEEE —F LN
ERBHVET,

ST BT —RBAETAZENRHVET, FOLHRGE AL,
T —HEEEA I OAa—T IR ETHERDIZ ALy vV N EEEH
L TLIEENY,

Data <> Mixed /X% — 728 TU0” k%D PRBS /37 —b “175
% D PRBS /™% — Ukl o715 5% MU195040A T/5L
728, 0 ERIA L 17 HRi R D PRBS /3% —%, ALwi /LR
[EDFOEEN R0 ES, ZOZE2kh, 22— DO v MRV A IE
TERNWZENHET,
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8]

£

PRBS ¥Z— DB AR ELET,

PRBS /NZ— D/ — K% 901 (n=17.9, 10, 11, 15. 20. 23. 31) »»
DR ETEET,

Scramble R ELET,

[10] @ Setup TEEL=H /%L T, PRBS7 E¢® Scramble Z2>7F5
nEd,

[Scramble] £ @ LED 23 4T #1Z [Scramble] %# % v F F 5 &
[Scramble] @ LED M4 L. HJ71{E 57 Scramble S FET,
Scramble SN TWAEFTANEE FO 7 oy 7k F R 7 IR 6 THRR
SnET,

[Scramble] L@ LED 2357 2 E . [Scramble] Xy F §5&
[Scramble] @ LED 238U, 7115 5 ~® Scramble Z{51ELE T,

Scramble DR EZLET,

[Set All] #% T F 5L, £EHAZIERY, [Reset All] ¥ T 54
FEI IS 720 E T,

Scramble ZF 7=V VERS3 ARG AL, fHBIIZ Scramble A ZhE/20E
‘ﬁ_‘o

£ Block @ Row @ 1 & H ® Data fEEklZ, Scramble 201 HVER A,
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[11] PRBS {7554 REmiELET
Mixed /37— 28T %, PRBS #8570/ % — SO A HEIZ ST
BIEEATVET,

% 5.3.5-2 PRBS EEREARDET

ERE BREAR
Restart R ELT- 5 Block @ PRBS Offg R L. IRITHDIRSILD

Block @ PRBS DJGEAN, Rt/ E T,

Consecutive FRELT-5#% Block @ PRBS D&% JRE . IRITHDIREND
Block ® PRBS DJEEAN, e t/20E7,

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

RS A )L DOPRBSD S EEDbItE ., FIZFEEEM

HRAA—k

. . B
5.3.5-2 PRBS /32— 5|M&#xME (Restart ) Ve
b
&

Block No.1 Block No.n Block No.1

Row No.1 Row No.n Row No.1
A A A
e I e ' I
Data PRBS | = - Data PRBS Data PRBS

BIH 12 )LDPRBSDE#&bitL.
RY L9 )LDOPRBSM LB ITE 2 E#E

5.3.5-3 PRBS /\2—2%|0:EHitE (Consecutive BF)
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5.3.6

PAM4 D

=JL =

ax ;&
Test Pattern |2 [PAMA4] #EIRL7-LE2D, FFENTA—FERELET,
[PAMA4] 1%, ®V 2— VIR EEZ{# H L T, [2ch Combination] F7=i%
[64G x 2ch Combination] #iXEIZLIH A DO A FREINET,
Yo — LR ESREOZEMIT. 5.9 BV a— VBRI 22 RL KEFEX
/AN
[3]

|IEI Output |IEI Emphasis IIB Pattern IErrorAdditiinIPre—Code|MisclIMisc2

N—> Test Pattern @ PAMA |v| Logic ®|POS |v|

[2] —>  sequence \PRBS31Q |v|

5.3.6-1 Test Pattern (PAM4) % E18 B Em@

(1] [PAMA4] ZZIRLET,

[2] #BR/ <7 —1 (Sequence) ZFXELE T,

[8] #BRA~Z—rDFEE (Logic) X ELET,
#5.3.6-1 RE/\A—UREORE

RE REAR
POS (E#EL) &5 ® High Level #“1"EHELET,
NEG (Zim#h) 155 ® High Level Z“0” SHEL £,

Sequence % [User Define] (ZZIRL7ZGAIHMERE D PRBS B2 —HE
BONF— U BB ET HDIENTEET,
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Raw Data (2 [PRBS] ##&RE7T 5L, PRBS N2 — 2RI U= B\ — %
T AZENTEET,

B Cutput |B Emphasis |B Pattern | Error Addition | Pre-Code | Miscl | Misc2

[1] ——— st pattern @/ Pama v| logic®|ros |v| <—3]
[2] —— P Seqguence User Define w

[4] ——— > Rawpata PRES v

[5] — P length 2311 w | bits

[6] ———————— P PRES Inversion ON

[7] ——» Seed Lane 0 v
[8] ——————— P Gray Coding ON
I 2
5.3.6-2 Test Pattern (PAM4-PRBS) %3 I8 B EmE Ve

By

iR 7 — [PAMA4] 2@ IR £,
kR & —> (Sequence) ZRELET,
kR Z— O (Logic) X ELET,
Raw Data [PRBS] ZixEL £

PRBS ¥ —r D B4 (Length) % ELET,

PRBS ¥ —> D% —2F (Length) % 201 (n =7, 9. 10, 11, 13, 15,
20. 23, 31) TRELET,

PRBS % — Ol fis (PRBS Inversion) DAY A 7&HELET,
PRBS Inversion &kl % —OfaEE (Logic), 33X Gray Coding @
BRI FTROEBVTT,

PRBS
Signal

PRBS Gray POS/NEG
Inversion Coding Logic —

5.3.6-3 /N\A—UHAETOVIH
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[71 PRBS ¥ —2OHHE (Seed) Zi%ELET,
PAM4 155 %#%r (Lane0~3) TEHT5ZLE4FEL T, PRBS /X% —
L OHHE (Seed) LT AZLI2LY . % Lane RO HZ T 53228
TEET,

[8] Gray Coding DA A7 &HEELET,
Gray Coding ~DZEHIT TROLIBVTT, £z, PAM4 ¥ — R OA
A=V FROEBYTT,

% 5.3.6-2 Gray Coding Zii 5%k

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

060 01 10 11 10 01 00 11 01 00

3(11)
2(10)
1(01)
0(00)
e

00 01 11 10 11 01 00 10 01 00
3(11)
2(10)
1(01)
0(00)

5.3.6-4 Gray Coding PAM4 /53— ik %

PRBS /B HICRIL Tl M A LT & Lo —2 |22 L TLIES Y,
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Raw Data |Z [Datal Z&Ed &, ML WTREL N — 2T 7 A VAT LTCARBR
NP = BT HTEINTEET,

IEI Qutput |EI Emphasis ||3 Pattern lErrorAdd\t\onlPre—CodelM\scllMisczl
[1] P pattern © PAM4 |v| Logic B POS |v| < [3]
[2] .Sequence ‘User Define ‘v‘
[4] — fawDas Data |‘l'|
[5] Edit File Name SSPRQ.IxE
[6] ’ Length | 262 140 | bits W Loading...
[7] ) Gray Coding

5.3.6-5 Test Pattern (PAM4-Data) %718 B B

(1] [PAM4] ZZIRLET,
[2] FBR/Z—> (Sequence) ZEXELET,
[38] #Br 2 —r 0 (Logic) ¥ ELET, }%

By

[4] Raw Data(Z [Data]l Z&XELET,
R/ 5 — 2 Loading 23B4AS41, Loading LED 23R4T LE T,

[6] WREL TN F—2T7ANDT 7 ANAEFRLET,
T7ANGEFHEL TORWG AL, -7 e FRRESNET,

[6] BAEHEIN TR Y —2 T —2DT —HEEFRLUET,

[71 Gray Coding DA A7 &R ELET,

T —HENEWGEG Bk % —2 O Loading [ZREH 23050 D356 1
HVET,

BARKEZHELTZSE O Loading RilflOZZia UL FIORLET, &
DRFEIT B L THY ., Loading R A RFEST 2D TIXHV EH A,

B K843

MU195020A & —#H B WT, RO LH7238— T 1iEE
DI 50 BIL FL7ZD ., A7y EBIE (Vi) DEBNTL2E08HNET,

5 s BLECO"(F71E17) AL 720K 5 ps Ko /32—
%

ZDXH R — T B LT 0" E I 1 O A Lo TAERL
SNAARRMENHVET, F72, N—AIF =72 B2~ THAE
RENDREMENHVET,

~—J RN 12 SN DR —
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ZOT =55 5% MU195040A TRAIELIZH & ALy a/VREBIED
MDY, MU195020A THEL CDA 7By MEEE—H LD
ERHVET,

KD BT =B ETLIERBVET, DI ATL.
TG HEA T RAT—T R TR DI 2, ALy a/ LV RE A
L TLIEEN,
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5.3.7 Pattern EditorlZ & BB/ \I—iRE
[Pattern] #Z7 CLL FO/RE— GBI 72356 D, kB S 7 — U fREIZ DN T
FBALET,

Data
Mixed

53.7.1 #H@EIER

[Pattern] #7 T [Edit] #% T 7 %<&, Pattern Editor & A7 07Ky 7 A)3F
RENET,

[2]

Pattern Editor

NGEEEETEEEes .
[1] File | Cursor Addr 0x00000000  Position 0x00000000 il S 1
1

=== 0002 03 703 05 0607 080U TOA TUB FUCOTDE IR I T2 AT AL AT Ty o et z0e

1
1
10x00000000 [00]00 00 00|00 00 00 00|00 00 00 00|00 00 00 00 j EemED 1024
:0x00000010 00 00 00 00|00 0O 00 00|00 00 00 00 00 00 00 00 I Number of Raw 1
1 0x00000020 00 00 00 00 00 00 00 00 00 00 00 00 0O 00 00 00 :
10x00000030 00 00 00 00 00 00 00 00|00 00 00 00 OO 00 00 00 |
:0x00000040 00 00 00 00|00 00 00 00 00 00 0O 00 00 00 00 00 LT e Y |
10x00000050 00 00 00 00 00 00 00 00 00 00 00 00 00 00 00 00

Edit Block 1

1
1
I: Notation  |Hex(Byte) vl
| 0x00000060 00 00 00 00|00 0O 00 00|00 00 00 00|00 00 00 00 i M
1 0X00000070 00 00 00 00|00 00 00 00 00 00 00 00 00 00 00 00 L i
1 1
: gxgggggggg :| Edit Mode Range 1
X 1
1 1
1 0X000000A0 I neere POV ) j%
| 000000080 T i 'ﬂE
1 0x000000C0 :I 0 1 Reverse | Pattern | |
10x000000D0 T ! jj‘
} 0x000000E0 I | %
1 0X000000F0 |TTTTEEEE T EEEEEEE T
10x00000100 i
| 0x00000110 !
[3] ——> ! 0x00000120 '
1 0x00000130 i keypad
1 0x00000140 : Jgielg D E F Jump
e Copy A B C Line
Cut 7 8 9
izt 4 5 6
«Q 1 2 3 A»
Delete o Enter
Cancel oK

5.3.7.1-1 Pattern Editor ¥ A/ 7 A4S Rvo X

(1] R
3 5.3.71-1 A=a—/\—HERK
Ao HH B

File Open A F Y% —2 (Binary Pattern), /AT U7FANZ—2 (BIN
Text Pattern), ~F 7% A% —> (HEX Text Pattern) =\
DN NN TIRFESN TWDERE T 7 AN A BEET,

T ANVEHUZOWTIL, 15.3.7.7 BEAFEFE "\ Z— LD Bl | %
ZHLTTESN,

Save A F Y% —2 (Binary Pattern), /AU 7FAF—2 (BIN
Text Pattern), ~F7 %A% —> (HEX Text Pattern) =\
TREZTANERGFLET,
pr
RELIZ 77 AN G R R THE REEGAIATLZENTEAL
R0ET,
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£53.7.1-1 A=a—/N\—ER @)

KRR

5H

B2l

Undo

EHID 1 EEZTIEL, bEOIRRBIZRELET,

Copy

Pattern View FEOBIREINI-/Z— ZNEAEY 2o —LF 1,

Cut

Over write: Pattern View EDERE G-/ 2 — 20 T0ES,
BIVE#% OfEIE, “0”IZ720ET,

Insert: BIRENT- R F =T RUAGEE T S0 E9, Bl
DEDE I, 72— EOREIZYIV B> 7= ER 551
INF = PBINENET,

Paste

WHEBATEY ED /R — e — I ALBIZ AT £,

Jump

FESNIZT RL ARG — A — I VB E £,

Head

N = W ile/ P — DI B IS £,

Tail

B =Y NVake \F — L DR RIS EET,

Address

Input Address Z A 7 07 Ry 7 ANRFRSIET,
BELET RV ANLEIC =Y NV EBEILET,

Pattern

Input Pattern #4727 Ry 7 ANFRSNET,
FRER LT R — % 2 ECCTHRELE T,

MR RF— FIc—F U2 — o 3h iU, OB — 0
BEILET, AiHRR, B HFREBENTEET,

FRFR /S — B4R E T DI, Input Pattern A 7 07 R 7 ADIR
DRB BT LET,

[Set ALL] BRI LET,

[Reset ALL] By g _RT07IILET,

Wiz 277 % [Forward]. [Backward] TiZEiRL. [OK] &¥vF
Libﬁ‘o

Forward Next

Input Pattern # A7 07 Ry ATRIE LT/ X — NI —E T DRI
T3 W ORDER R L, — BT U £ OLEIC—Y Ve
BHLET,

Backward Next

Input Pattern A7 BV Ry ATHIE LT/ F—NI—ETDH%
T3 M ORDER PR L, — BT U ZOALEIC—Y Ve
BLET,

Line

Pattern View ([CFE RT3, 1 TTHIVORTEETR Ebi‘?‘ INH—
YRR EH H @ Display 7% Table I[Z5E ESIL TV DG RITHRTT,
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[2] ~F—rakEEE

%£5.3.7.1-2 NA—2%FIER

REEHE

B2l

Notation

Pattern View TO/8% —L FmEX AR ELET,
Bin: 2%
Hex: 16 ##%

Edit Mode

B = DI ITIEEARELET,

[Paste] ZFITT DA, HDUVIL Pattern View THIE CEEHRE (Fill sRE=)7
DOENEIIR BRIV TT) T84, HONUD Edit Mode 25 ET 2L NHVE T,

Overwrite: BRI — % FEELET,

Insert: BRI F— L EITREL TP — 2 ALE T,
Insert #%1TL7235% . Data Length [IZAHIER A,
ZD7=®, Insert L7z D /3% —2 5 Data Length fEZ#H X
BN /2 o CLEVET,

Range

Edit OffiPHZRELET,
Whole: T XTOMRE Y —INT A —DASIET,
Any: 5.3.7.1-2 ® Input Range ¥ A7 0l Ry A% R L, L HiPHEZ T
N VATHETEET,
Direct: 7 RUVARZIEEL TEE O MEIBA IR FEEIC L E T,
TRVADERET =YV TITOET,

FEANIE, 15.8.7.5 FHIROMRE 2SR TITZEN,

Fill

B =Y MZEO T 4= HASIV TN DTGy D/ 38— TR LT,
0: Pattern View fEI& CEBIRLT= 74— B AH 320" I LET
1: Pattern View fEI CI&IRL 7= 74— WA 32 “ 1712 LET,
Reverse: Pattern View fEIK CEBIRL 727 +— D AE 3 A im BRI L £,

Pattern: Pattern View 3 TR IR L7774+ — D Ao E2WE T 5
Input Pattern s E4 & R~LET,

Repeat: 74— HALIZT RLAZJHIHREL =/ ¥ —2% Repeat THHELT-
R TR CRRIELE T,

Length: 74 —HALT AT RU AL OMREL Y MIEFEELE T,
Set All:  Length Ti#RIN-T X TOL YN “1I7ICRELET,
Reset All: Length TEIRSNZT X TOE YN0 IR ELET,
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Input Range X

Start Address |0 End Address | 1FF

Specified Data Length = 200

5.3.7.1-2 Input Range & 1 7045 RvH R

Input Pattern x

HEX [oo ]
S seeat L Resetal

Repeat 1] Length [ 8]

X 5.3.7.1-3 Input Pattern ¥4 7045 HRvyo X

[3] Pattern View 7Elk
MEESINT S — U TR T D TY,
= FOFRELTN bit [EZZ YT T HERETEET,
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5.3.7.2 DataiEZiREFED/N\NI—2KE
R Z— L LT [Datal ZEBIRL TWAEA. [Edit] 22y F 35 DFA
Ty Ry AINEREINET,

[1]

Pattern Editor
File Cursor Addr 0x00000000 Number of Block
Rowlength +— — W——|—

+00 +01 +02 +03 +04 +05 +06 +07 +08 +09+0A+0B +0C+0D+0E+OF +10 +11 +12+13 +14 +15 +16
0x00000000 [00]00 00 00 00 00 00 00 00 00 00 00 00 00 00 00 A Datatength
0x00000010 00 00 00 00 00 00 00 00 00 00 00 00 00 00 00 00 M f
0x00000020 00 00 00 00 00 00 00 00 00 00 00 00 00 00 00 00
0x00000030 00 00 00 00 00 00 00 00 00 00 00 00 00 00 00 00
0x00000040 00 00 00 00 00 00 00 00 00 00 00 00 00 00 00 00 Viewer Mode
0x00000050 00 00 00 00 00 00 00 00 00 00 00 00 00 00 00 00

268 435 456

Notation |Hex(Byte) v
0x00000060 00 00 00 00 00 00 00 00 00 00 00 00 00 00 00 OO
0x00000070 00 00 00 00 00 00 00 00/ 00 00 00 00 00 00 00 0O
0x00000080 00 00 00 00 00 00 00 00 00 00 00 00 00 00 00 OO Edit Mode Range
0x00000090 00 00 00 00 00 00 00 00 00 00 00 00 00 00 00 OO — — —
0x000000A0 00 00 00 00 00 00 00 00 00 00 00 00 00 00 00 0O 4
0x000000B0O 00 00 00 00 00 00 00 00|00 00 00 00|00 00 00 0O Fill
0x000000C0O 00 00 00 00 00 00 00 00 00 00 00 00 00 00 00 OO 0 1 Reverse Pattern
0x000000D0 00 00 00 00 00 00 00 00 00 00 00 00 00 00 00 0O
0x000000E0 00 00 00 00 00 00 00 00 00 00 00 00 00 00 00 OO
0x000000F0 00 00 00 00 00 00 00 00 00 00 00 00 00 00 00 OO
0x00000100 00 00 00 00 00 00 00 00 00 00 00 00 00 00 00 OO
0x00000110 00 00 00 00 00 00 00 00 00 00 00 00 00 00 00 0O
0x00000120 00 00 00 00 00 00 00 00 00 00 00 00 00 00 00 OO
0x00000130 00 00 00 00 00 00 00 00 00 00 00 00 00 00 00 OO i
0x00000140 00 00 00 00 00 00 00 00 00 00 00 00 00 00 00 0O v Undo D E F Jump
Copy A ] c Line
cut 7 8 9
s a 5 6
« 1 2 3 a»
Delete 0 Enter
Cancel| [ oK

5.3.7.2-1 Pattern Editor # 47 R4 7Rv9 X-Data
[1] ~E— % EHEA
% 5.3.7.2-1 /32— FIEBE (Data #iRE)
REER i BA
Data Length | /"Z—U REARELET, s & LT bit T,
2~268 435 456 bits £T4 1 bit A7 v 7/ TRIEL ET,

2ch Combination fF:
4~536 870 912 bits F T 2 bit A7 v 7 TR ELF T,

5
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5.3.7.3 MixedZIREFD/NI— KR TE
R — LT [Mixed] ZEIRL TWA54A, [Edit] 22y F 5%k DE
AT TR I ANERSINET,

Pattern Editer ¢ _____

1
CursorAddr 0x00000000  Position 0x00000000 : e | oy
1

+00 +01+02 403 +04 +05 406 +07 +08 +09+0A+0B +0C+0D+0E+0F +10 +11 +12+13+14+15+16 ! oD | zo4s] i

0x00000000 [00]00 00 00|00 00 00 00 00 00 00 00 00 00 00 00 ) o tengh | 2024 ]
0x00000010 00 00 00 00 00 00 00 00 00 00 00 0000 00 00 00 | Number of Fowr | 1!
1

1

0x00000020 00 00 00 00 00 00 00 00 00 OO0 00 00 00 00 00 0O 1 it Block ‘
0x00000030 00 00 00 00 00 00 00 00 00 00 00 00 00 00 00 0O 1

0x00000040 00 00 00 00 00 00 00 00 00 00 00 00 00 00 00 00 Viewer Mode
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 00 00 00 00 00 00 00 00 00
g"gggggggg _Edit Mode _Range

X
0%0000000 [ - [
0x000000B0 il
0x000000C0O ‘[ T
0x000000D0
0X000000E0
0x000000F0
0x00000100
0x00000110
0x00000120
0x00000130
0x00000140

Notation [HextByte)  |v|

|[ e

[Patem ]‘

5.3.7.3-1 Pattern Editor &4 7 A% 71Rv% X-Mixed

[1] ~&—rfREHHE
#&5.3.7.3-1 NF—URFEHERB (Mixed EREF)
REIER R BA
Number of Block Block &% ELET, 1~511 £T% 1 Block A7 v 7 T ECTEE T,
Row Length Row Length Z¢ELE T,
2 048~2415 919 104 bits ET 256 bit A7 v 7 THRE TIET,

2ch Combination fF:
4 096~4 831 838 208 bits ¥ T% 512 bit AT v/ THETEET,

Data Length INF— L RHRFRELET,
1 024~268435456 bits T 1 bit ATV THRETEET,

2ch Combination fF:
2 048~536 870 912 bits £T% 2 bit A7 v/ THRELFT,

Number of Row Row 252 ELE T, 1~16 Row £T% 1 Row A7 v 7 TR ELET,
Edit Block RET 2 Block D& S HIEELET,
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5.3 Pattern DRE MUI1950204)

Block #%. Row BUZIZLL FOHilKIAHY £,

Block %
1~LIF a) b o), d) OWT VISV 1 Step
a) 511
256 Mbits X x
b) INT ( )

Row[J XDataLength'
ZZ T, Data Length'lZ
N
Data Length
256 Xx
Data Length
T 256xx
= Data Length
72721 . Data Length' x Row %% x Block #{=256 Mbits
L7258 K Block %4,

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

NNV T

(256 Mbits +2°') x x

Row Length x Row#&
xF. L TFOEBIZR0ETS, iy
Independent i, 1 Vg

¢) INT (

2ch Combination ¥, 2 5
d) (Row Length — Data Length) x Block #(=2"31 (2 147 483 648) %
Row #&
1~LLF a), b). o) OWTHHVISWELL 1 Step
a) 16
256 Mbits X x
b) INT ( Data Length'
ZZ T, Data Length'l<
Data Length .
* T o -n L :/ N S iE A
256 Xx IZRVDDHLEGA
_ Data Length
=ANT( — = )T 1) x256xx
Data Length .
. —————— 2" IR WS
956 X x IZRODI2NIEE
= Data Length
72721, Data Length' x Row #{x Block = 256 Mbits
L7258 K Row #,
(256 Mbits + 2°") X x
o) INT ( Row Length )

x (3, L FOEENZR0ET,
Independent ff, 1
2ch Combination &, 2
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5374 EHERN\I—2D1ER-REEZTHIZIE
1. Pattern Editor A7 0l Ry A TR\ 2 — ZERR B L ORE T
DHEEDALET,
(1]

Pattern Editor

Number of Block \ |

File Cursor Addr 0x00000000 L )
——————————————————————————————————————————————————— w Length
1 +00 +01 +02 +03 +04 +05 +06 +07 +08 +09+0A+0B +0C +0D +0E +0F +10 +11 +12 +13 +14 +15 +16 :R“ Len: (I
1
| 000000000 -00 00 00 00 00 00 00|00 00 00 00|00 00 00 00 [ ] pte Lenath

1 0x00000010 00 00 00 00 00 00 00 00 00 00 00 00 00 00 00 00 ™ e ofrow | |
! 0x00000020 00 00 00 00 00 GO 00 0000 00 00 00 00 00 00 00 ' ]
} 0X00000030 00 00 00 00 00 0O 00 00 00 00 00 00 00 00 00

IEdit Block
| ]
1 0x00000040 00 00 00 00 00 00 00 00 00 00 00 00 00 00 00 00 F GemeMade — ————~———~— oo

=}
S

A eSS,
1 0x00000050 00 00 00 00 00 00 00 00 00 00 00 00 00 00 00 00 o
| 000000060 00 00 00 00|00 00 00 00 00 00 00 00 00 00 00 00 \ S
1 0x00000070 00 00 GO 00 00 00 00 00 00 00 00 00 00 00 00 00 [T~~~ ""T"TT"~-~~==--
1 000000080 00 00 00 00|00 00 00 00 00 00 00 00|00 00 00 00 !— - CEEE = —
0x00000090 00 00 00 00 00 00 00 00 00 00 00 00 00 00 00 00
! I| ﬁt\ﬁﬁ\
[2] —> | 0x000000A0 00 00 00 00 00 00 00 00 00 00 00 00 00 00 00 00 nsert Whole

1 0x000000B0 00 00 00 00 00 00 00 00 00 0O 00 00 00 00 00 00 I,Fm
: 0x000000C0 00 00 00 00 00 00 00 00 00 00 00 00 00 00 00 00
| 0x000000D0 00 00 00 00 00 0O 00 00 00 00 00 00 00 00 00 00
| 0x000000E0 00 00 00 00 00 00 00 00 00 00 00 00 00 00 00 00
: 0x000000F0 00 00 00 00 00 00 00 00 00 00 00 00 00 00 00 00
| 0x00000100 00 00 00 00 00 00 00 00 00 00 00 00|00 00 00 00
1 0x00000110 00 00 00 00 00 00 00 00 00 00 00 00 00 00 00 00
! 0x00000120 00 00 00 00 00 00 00 00 00 00 00 00 00 00 00 00
} 0x00000130 00 00 00 00 00 00 00 00 00 00 00 00 00 00 00 00
1 0x00000140 00 00 00 00 00 00 00O 00 00 00 00 00|00 00 00 00
1

" 1 " Reverse “ Pattern I

5.3.7.4-1 Pattern Editor ¥ 4/ 7B45 Rvo R

(1] FREREERLET,
i 5.3.7.4-1 iTjT_?‘Jl"n'—'—'

% 58
Bin 2 MEHC IR, BRUIHELET
Hex 16 HERCHT, BEORIELET.

K

[2] /\&—/@Ajj 1T 2 I ERERCIZ, RZD 0, 1 Z2fFNET,
R REFICIL, RF D 0~9, A~F &l vEd,

[3] MRET—RERELET,
[(Insert] &%y F AL AT —RNTHRETE, [Overwrite] 2¥vTFT5&
LEEXE-NCHRETETET,

544



5.3 Pattern DRE MUI1950204)

[4] 14TICRRT DT —FBEEH CEET,
[Line] #%#>vF LT, Line ¥ A7 07Ky 7 AZBANTLIZSW, 11TH720D
AR A LT, [OK] 24y F LTLZS,

Line X

16 | Bytes/Line

Cancel | OK

5.3.7.4-2 Line&FA4700HRYIRX

7
ik
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53.7.5 MEEOwE
Pattern Editor #4727 HRy 7 AT, #HEOE Y MO o Rl A FEE L .
COFEHUT L T L TREMFEENTEET, Fill 7L—2NORZ - ZffioT-
EXHZ AN ETHEE, fREBIED Cut, Copy. Paste 5t 72 ST HL E

ﬁ‘o
ZZTX Range 7I/—Aﬂ\jO)%n“\§‘/%ﬁo’(i%?ﬁﬁﬂfﬁ%éﬁﬁ‘ﬁ‘éﬁ&KOI/ T
AL £,

RE L DOREIZLL T DLV TT,
% 5.3.7.5-1 fEEEERIY
RE HEHE
Whole PP — R A RN E CFE B L E 9,

Any T RUAZHEE L THEE O A SRR U E T,
T RUADOFREIL Input Range # A 7R/ Ry 7 ZATASILET,

Direct TRV AZREL TEE O EIA BRI E I L E T,
TRUVADIREIFI— )V TITWVET,

[Any] |ZEOBIRGEOHEE H EZHBHLET,

- il’l[_}l:lt _R_a'nge . R,

Start Address |0 | End Address | 1FF |

Cancel @

I
|
(
(
{ Specified Data Length = 200
|
(
L

5.3.7.5-1 Input Range ¥ /7045 RyHo R

1. [Start Address] (T, EBIRFEIKDLERT R A% AL TITEENY,
2. [End Address] (T, BIRFEIROKE ST R 2% AL TITEENY,
3. [OK] &y F T AHLIEE LIRS RN &0 | KRR R ET,

[Direct] (Z&DERFEILDOFRE T iEZHRALET,

1. [Direct] Z#>F L TIZEVY,
RE DEELEITY  Direct E—RIZ720E T, Direct E—FRTiZX
NRE—=2 D AN BIOREIITEERA,

2. BIEEIROMG R ELET,
BRI D IG5 % 2 [ F L TLTESN,

3. EBREEIROMHZIEELET,
BRI DI i 2 F L TLIZS Y,

4. BREERELELL,

Ry 7L CERFIATEETEET,
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53.7.6 INF—DAAN
ZZTHE Fill 7L —ANORZ L ZAfi o TRE—0 % AT 507132V TERBAL
F9°, Fill 7L —ADFRE L OEREIZLL T OBV T,

5% 5.3.7.6-1 Fill D#4%H:

RE HeE
0 T —Y WALEDOE Y NERITRIRESN - RO v M “O7 1T B & #ix F17,
1 T —Y WO Y N ERITRIRESN - RO v M “ 1 ICE & #x F1,

Reverse H—=I NALEDOE Y MNETTERI N Ek Oy M KL F7,
Pattern LB DO/ H— DR LE A SILET,

B [Pattern] (2Xk5 RXZ—0 D AFNTHOWTHBALE T,

[4]
Input Pattern x
[5] —>HEX |00 l
[3] _— Set All Reset Al
[2]—) Repeat 1| Length 8(—[1]
B
Cancel | OK (_[6] ;/]E
&

5.3.7.6-1 Input Pattern ¥ 47045 /RyY R

(1] A2 vMEE AL TLESY,

[2] FEELI =0T R E AL TIZEY,

[8] [SetAlll #%yF 9 5L Evhad ~TUUIHRELET,

[4] [Reset Alll Z%yFF 5L, BT XTOITRELET,
[56] BIN F7/2ix HEX O/ 3% —2% AJJLTLIEENY,

6] [OK]| #%yF 45L& II—YNDMNBEIARF—E ANTILET,

HRGEIZ TR E L7IRHE T Input Pattern # A7 07 Ry 7 2% B L,
Repeat THIEL7-HR0IR LS ITEEBIRIC  BIFHIEA R E 2 — D
RO CEZHDDET,
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53.7.7 BITFE#IEN\I— LB

MU195020A @ Pattern Editor TIZREFHFED /¥ —2 774 (PTN) %5t
FIATeZ EMTEE T, 77 AV AR FRIILL T LB T,

MP1632C TACENT —ETFFAY
MP1761A/B/C AV VA B2 st
MP1762A/C/D RO e
MP1775A AV VA EEZ st
MP1776A RO e
MU181020A/B POV RIRE — R
MU181040A/B FRO B e
MU183020A PV RIRE — R
MU183021A PV RIRE — R
MU183040A/B RO R A
MU183041A/B RO R g
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5.3 Pattern DRE MUI1950204)

5.3.8 SequenceMiEFE
MU195020A-x50 Sequence Editor Function Of# H 515 OWTRHBAL £,

2yb7vT
MX190000A % L 8L 721% . Module and Boxes i €T MU195020A @ FPGA
L Firmware DF = 7Ry 7 2% 8L | EiEif =D [Program] #%>FLET,

2—:
/-
WD T [Program] &%y F LizEEIL, FPGA 270/ T LT HILBRNTE
T L7 T Program @ FPGA (v 3OV EHIZR0ET, ZOHE1E,
H9—FE [Program] Z%>FLET, FPGA % 2 [ 07T AT HALEN
T T HET 20 DRREDDVET,
-
Mainframe No Image MP1900A 00D e -
B B o v ik N - - =
| REREREEa SX. 4. XX o
Sot3 = 7 e 0O ;%
4 slot 4 - _........ () Firmware b
P . @7
Slot 6. )| &l OO RN BN e eooe () Firmware ‘jj‘
3 | e — = &
slot g -FKEQ&Q/‘%_&FQ @"o'@l_g?'@ l MU195050A GOOD 8:::@

53.8-1 1EIB®OTRYSLANEST %D Module and Boxes Bl
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Test Pattern |2 [Sequence] ZiERL7-LED | KR NRTA—FERELET,

Bl Datal |v c: (

[1] —>»|  TestPattern E|‘Sequence ‘v| Loglc“POS |v‘ PRES Inversmnm
[2] ——»  Specffication |'PCIe4 ‘V| M <~ [4]
[5] > u m | m Trigger Block No. ‘ 10*(—[6]
B".?(f_k Break Fatteer N Bitrate Pattern E:Elt;tll? N.'I"_Ir:':r ll'll-[lll'll’sl
[3] —> #1 - EleCtrli;‘E: - Electrical Idle - Time 1
#2 - 8blob 2.5G |PCled_POLLING_ACTI... 128 Num
#3 - 8b10b 2.3G|PCled4_POLLUNG_CON... 128 Num 4t
#4 - 8blob 2.3G | PCled_CONFIGURATIO... 128 Num
#3 - 8b10b 2.5G|PCled_CONFIGURATIO... 128 Num
#6 - 8blob 2.5G|PCled_CONFIGURATIO... 128 Num
#7 - 8b10b 2.3G | PCled4_CONFIGURATIO... 128 Num
#8 - 8b10b 2.3G|PCled_CONFIGURATIO... 128 Num
#0 - 8b10b 2.5G|PCled_CONFIGURATIO... 32 Time
#10 - 8blob 2.5G|PCled_RECOVERY_RC... 128 Num
#11 - 8b10b 2.3G|PCled4_RECOVERY_RC... 128 Num
#12 - 8b10b 2.5G PCled_EIOS 32 Num
#13 - Electrli;‘ae\ Electrical Idle - Time
#14 -| 128b130b 8.0G |PCled_RECOVERY_RC... 128 Num

|

5.3.8-2 Pattern 27 F{FIEE (Sequence EiREF)

[1] MU195020A @ [Pattern] %7 ® Test Pattern T [Sequence] Z3i&iRL
E3r a8

[2] T ARKIZD Specification # IR F7,
[Misc2] %7 ® Clock Source T MU181000A/B X0 MU181500B %
REL TS, HENT Bitrate iR ESNET,
[Misc2] #7 @ Clock Source T [External]l ZF%EL TWHIGA, EIRL
7= BiKE O Bitrate 127255912 Clock Source D JE i EafR E L ET, &R
L7- Specification A4+ Bitrate T Sequence Editor #&RE4 352
LI TEERA,

[8] BIRL7z Specification (TIEU T, HOENUDHESNTWD—F A (L
T T TN DY =T REN)) BRIRENET, T TAN DT =T A
IZ DUT % Loopback.Active A7 —NMIEB S W 57O DRE A/ 37—
ZRLELIZHOTT,

[4] [Sequence Edit] #%>7 L T Sequence Editor Z## /<KL E 7", Sequence
Editor TiZ Block D/3F A= %R ELET,

[5] [Transmit] Z%vF T oL —r A=D1 EBELET,

[6] Trigger Block No.iZi%, AUX Output 217 ¥ HRAE 4 HI1T57
77 No.ZiELET, AUX Output I RZENLRNIE 5% HT13 512
%, [Misc1] #7 ® AUX Output T [LTSSM Trigger] Zi#&RLE7,
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5.3.9

5.3.9.1
(1]

Sequence EditorlZ &5 ER/ N\ F—iRE

[Pattern] %7 C Test Pattern (Z
R OWTIAL £,

HEIEE

[2]

[3]

Sequence Editor

[4]

[Sequence] ZEIRL7-55 D,

[5]

RS —

[e— e e | [ree
) . [ ) 8blob 128b130b Precoding for |, 1
[pcies | 236 “Pd ‘v‘ ' \ . ) 32.0 GTis “OFF |'|
L J = | | symbol Length [comez  |¥] 15 \d
5.0G ‘FO ‘v‘ ; . ) g
) " | interval | 1 538‘ Symbols ‘ a75| Blocks
8.0G |p7 4 L ) L J
. || symboltength x2 |oFF R4 | oFF |*]
16.06 |p7 4 L ) L J
; . bl
32.06 [p7 [l
: . 8b10b 128b130b
m Seed ‘FFFF | Lane0 4 ‘1DBFBC |
Block Pattern Num or [num] or SKP OS SKP 0S5 EIEOSQ EIEOSQ Interval EIEP
No. Break By i i Length Time [us] Insertion Reset Insertion [Pattern repeats] Re.
#1 ‘v Electrical 1dle v ‘vf HTime v 1 |oFF w | OFF ‘v OFF ‘v 32 |OFF
22 \v 8b10b w|2.56 ‘v PCle5_POLLING_ACTIVE_TS1 128/ Time  |v 13000 |OFF  |w|oFF ‘v OFF ‘v 1 |orF
#3 ¥ |8b1ob ¥|2.56 |¥|PCleS_POLLING_CONFIGURATI 128 Num  |w 2lon |w|orF  |w|oFF  |w 32 | oFF
a4 v |8b10b ¥|2.56 | |PCle5_CONFIGURATION_LINKW 128 Num  |w a2lon  |w|oFF  |w|oFF  |w 32 | oFF
#5 v |8biob ¥|2.56 | ¥ |PCle5_CONFIGURATION LINKW 128 Num  |w 2lon |w|orF  |w|on  |w 32 | OFF
#6 v |8b10b ¥ |2.56 | |PCleS_CONFIGURATIONS_LANI 128 Num  |w alon  |w|orr  |w|on  |w 32 | OFF
=7 \v 8b10b |v 2.56 \v PCle5_CONFIGURATIONS_LANI 128/ Num |v 2 |on |v OFF \v ON \v 32 | OFF
%8 ‘v 8b10b |v 256 ‘v PCle5_CONFIGURATION_COMP 128{Num |v 2 |on |v OFF ‘v ON ‘v 32 | OFF
29 \v Electrical Idle |v \v- J7ime |v 1 |orF |v OFF \v OFF \v 32 |oFF
#10 ¥ |8b1ob ¥|2.56 |¥|PCleS_RECOVERY RCVR LOCK 128 Num  |w 2lon |w|orF |¥|on |w 32 | OFF
11 v |8b10b ¥|2.56 |¥|PCle5_RECOVERY_RCVR_CFG_ 128 Num  |w a2lon |w|orF |w|on  |w 32 | OFF
#12 ¥ |Electrical 1dle  |w vl {tme |w 1|ore  |w|orr  |w]orF  |w 32 | OFF
#13 v 12801300 ¥ |22.06 | ¥ |PCle5_RECOVERY_RCVR_LOCK 128 Num  |w 2lon  |w|orF |w|on  |w 32 | OFF
1| I (2]
I J\ J ]

[6] [7]

5.3.9.1-1

9]

[10]

Sequence Editor

[11]

[12]

[13]

REIEE

[14] [15] [16] [17]
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BEE BELE

% 5.3.9.1-1 Sequence Editor &ZEIEH

=1

B2l

File

Sequence Editor THREEL7ZNZIX, MtE L7z Pattern 25 O RREIRIETE
%9, [File] — [Save] 2#vFL T AEEDT AL IZIIRIFELET,

Preset

Bitrate Z &12f# 9% Emphasis @ Preset A% E CEE 7,

P0O~P10 i MU195020A [Emphasis] %7 ® Preset0~10 [Tl TWVET,
PUFOFITIE, 16G D15 B H JIFEZ Preset7 T EL7= Emphasis 2Mi S
E35p8

[7]1 21G/32G SI PPG c: OFF

B output |@ Emphasis |@ Pattern | Error Addition | Pre-Code | Miscl | Misc2
‘Manual Channel 0 181 0
Preset znuol 0 channel (T (0|
N 17 2] af -0 1 2 a] .10
2.5G P4 v

5.0G PO h 4 File Operation Recall Store Initialize

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

8.0G P7 v

Amplitude 1.000 | Vpp

16.0G F7 h 4 e de@

Cursor3 0.000

Simulated Pulse [Vpp]

32.0G P7 v 9

Cursor. 1 3.500

Cursor’ 1| -6.000
Cursor. 2| 0.000 ) Va Vb Ve Vd Ve VI Vg Vh Vi Vj
cursor3 | oo
Cursor: 4| 5.000

cursors | 9000

cursors | 0000

SKP OS

= a—RFHAIZEIC SKP O AR, BESOFMERELET,

Scrambler

T a—RHAIZEZ Scrambler DY —RfEAF RLE T, 128b130b (PCled/4)
TIX Lane ZEIZy—REAEARDES, moa—RNHAIZ LR ), 2hEno
AR EA AL FIORLET,

8b10b (PClIel, 2, USB3.0)
G(X) =X16+ X5+ X4+ X3+ 1

128b130b  (PCle3. 4. 5) / 128b132b (USB3.1 Gen2)
G(X) = X238+ X21+ X16+ X8+ X5+ X2+ 1

GT/s

Precoding for 32.0

Specification % [PCleb] (Z®INL/-EZDRITERIETEET,

[ON] IZRRET DL, 32GT/s D% —H SJREIZ Scrambler Enable 23 H ZhIZ7%
FEZI TS Symbol (2% LT Precoding #1779,

Pattern Edit

Pattern Editor # A 70/ R A%~ ET,
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% 5.3.9.1-1 Sequence Editor SXFEE (=)

Al

B2l

Break

INE—BBRO—REILEFOLRMERETHILENTEET, Break %
[Manual] IZF%ELTCWAEE, [Pattern] #7 @ [Manuall 2% >F 4 5L, —
BE(E LTV /= Block 7253 —47 0 2%k D Block ~EBL £,

[External]l IZEXEL TWAHEEIEL, MU195020A @ AUX Input 2%7Z TR F
FERHUTZBRIC—REE 1L Tz Block 7263 —7 2 A% RO Block ~EHL
%7, Specification T USB OH#UEAZIRIRL T 551, External @ Trigger 52
% LFPS 55 D% (5 £7213 Edge M DIBIRT LT L3 CTEET,

Break

Trigger LFPS v

Pattern Type.
Bitrate

Bitrate 22 35354 M2 Electrical Idle Zff AL TL7ZEW (X 5.83.9.1-1
@ Block No. 12~14 #Z&M L T7ZEWY),

2 OO Bitrate N F/2H7 1w 72 Electrical Idle & AfL72V ) &, Bitrate OEIY
B R PHE SZ— o R 1T AR NHET,

Pattern Type T [General] [35#& Block D#&i% E TEE T, [General] %R
L CWBEEIIBEFD PRBS /¥4 —> | Data /X% —> O ENAIHETT,

Pattern /
Pattern Length

EEOT7ay /2RI LI IREET [Pattern Edit]l 24> 5 3 5L, Pattern Type

(2 U7z Pattern Editor ﬁ‘%%iﬁ‘ Pattern Editor DA H LT [5.3.9.2
8b10b Pattern Editor iEIRIFD /7 — 3% E | ~15.3.9.4 128b132b Pattern
Editor i@ REFD/ 57— G E |2 S L TS0,

Num or Time

*G:0D Block No.D/ 37— 3k 5 DR L 5 {E% | [ E/ TR TREL
R

[num] or [us]

Num or Time TR ELTAE DRI E/- 1255 ELET,

SKP OS Insertion

[ON] (2% E LTz Block 1%, /3% —2HIZ Sequence Editor Hiifi 47 > SKP OS
TEXEL7- Symbol Length, Interval T SKPOS Z4fi AL £7,

SKP OS Reset

SKP Reset % [ON] 2% EL7= Block IZ. Block #E## ® Block D JEHEIZ SKP
OS BRASNET,
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% 5.3.9.1-1 Sequence Editor SXFEE ()
= a0 £ EA
[14] | EIEOSQ [ON] (3% L7 Block 1%, /¥4 —> 0 H2 EIEOSQ Interval Tag LI~ 1
Insertion / 24— C EIEOSQ 24 AL 77, 128b/130b T EIEOSQ 1d/ 3% — 2[RI &
Interval® it~ FARRIZIX [ON] ICRELET,
[15] | EIEOSQ Reset™ [ON] (Z8%E L7z Block (. Block 7ML 72, XD Block MEIHIZ EIEOSQ
B AZIET, EIEOSQ Reset 7% [OFF] IZ& &3 TV TH, EIEOSQ
Interval 737y 7 CHER D556 JeBHIC EIEOSQ 2MFEASIVET,
EIEOSQ % 8 Gbit/s. 16 Gbit/s TiZ EIEOS 1 Ial, 32 Gbit/s TiZ 2 #EeD
EIEOS THEpSILET,
Block: n Block:n+1
| |
[ Y !
Pattern
Change EIEOSQ Interval : 3
EIEOSQInterval : 3
Reset OFF ' EIEOSQ User | User  User EIEOSQ User | User User EIEOSQ User | User | User
Reset ON EIEOSQ User  User User | EIEOSQ User User EIEOSQ User User | User ' EIEOSQ
Interval  'glEgsQ User | User | User EIEOSQ User | User EIEOSQ User | User |EIEOSQ User
Changed
EIEOSQ Interval : 3 EIEOSQ Interval : 2
[16] | Add. Delete, ZINHDRY T Block ZfmEL E77,
Copy. Cut,
Paste.
Clear All
[17] | Cancel, OK [OK] &4y TF 45 MERRLIZY —7 AR ESNET,
[Cancell &%vTF T 5&, fERLIZ —r RIS NET,

% : USB3.1 Gen2 &R EF L SYNCOS
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5.3.9.2 8b10b Pattern EditorsZiREF D/ \2— % 5E

8 bit DRV LTS — 3R TE
FELET, WA FO Keypad RAF-i3F—R—FCTRELET,

Cursor Addr 2
00 o1 02
00000000
00000008 10.2
00000016
00000024
00000032
00000040
00000048
00000056
00000064
00000072
00000080
00000088
00000096
00000104
00000112
00000120

K23.7
D10.2

[2]

[K123.7

D10.2

03
31.3]
10.2

[1]

8b10b Pattern Editor

04 05 06
D30.0 D0.0 D10.2
D10.2 D10.2 D10.2

LET, K =—F, D a—RFT_s—r &

07
D10.2
Dlo.2

[1]

Data Length | 128

__Viewer Mode
Notation | Symbol(8b10b} ‘v‘

@) Lse First MSB First

~Edit Mode -

Range
[ R
_Fill )

I SetK28.5 to Scramble Reset

| Set all D-Code to be Scrambled

|
o <€
mble Reset <

(2]

5.3.9.2-1

1]

8b10b Pattern Editor

Scrambler Z{# 42 41%. [Scrambler Enable] F xRy A% 5

L, /¥ —2 T Scrambler 28 N2 D& FTE~ T ACTEINL ., Fill #
D 1RFHD T LET, RETERSINTNDY L ALA Scramble S
WET, Scramble 1Z D =2—KDOHBFZHTI,

[Scrambler Reset] Z&ELI-S VRNV EHEETHEIC, LFSR 244

LF9. LFSR O#IE{kiZ. COM o RN (K28.5) EEMRICHITHhILE
T, HARTIERINTOAILRLT LESR BSUIHbEnE T,
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5.3.9.3 128b130b Pattern Editor;Z{REFD /\2—2 3% TFE
128bit D34 —2+ Sync Header Z &R ELET,

(3] [

128b130b Pattern Editor

[ Fie | CursorAddr 0/0 EmmLrit | 128

_ViewerMode
Notation |Hex(Byte) ‘vl
0x00000000 1 01 80 00 FE|78 00 00 00|00 00 52 52|52 52 52 52 m
0x00000010
0x00000020
0x00000030
0x00000040

!
e

0x00000050

0x00000060 HHH%

0x00000070
0x00000080 [ )scramble Enable (| Scramble Reset < [2]
0x00000090 Set all Data Block to be Scram
0x000000A0
0x000000B0
0x000000C0
0x000000D0
0x000000EQ
0x000000F0

Y
Bagcme Header +00+01+02+03+04 +05 +06 +07 +08 +09+0A+0B+0C+0D+0E +0F

¥ [l

s |

E [ - |

E

EB@
i ]

Delete E

5.3.9.3-1 128b130b0 Pattern Editor

[1] SyncHeader iZ Data., Ordered Set Z EIZZLEILLL FOERDIHIERTE
Liﬁ‘o

# 5.3.9.3-1 128b130b Pattern Editor @ Sync Header

Sync Header

10 01

LSB First Data Ordered set

MSB First Ordered set Data

[2] Scrambler Enable. Reset iZ 8b10b L[FIUFIETHRE TEET,
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5.3.94

[38] DC Balance # 1 IZ&XEL7-&E, Symbol14, Symbol15s DiE(E/\F—2
IFLL T OERITIREL £,

% 5.3.9.3-2 #EE/NNI—VREHZE

TS Ordered Set

Symbol 11 ® N
EhYI=ET 5 Symbol14, Symbol15 DEE /32—
DC /A5 R

> 31 ING—=2 D 0 DEZERS T 72 AL 14 %2 DFh

(2. Symbol 15 % F7h [ZEH | F/2i3\F—rHD 1D
a5 9725 Symbol 14 % 20h 2, Symbol 15 %
08h [IZEHLCTHAILET,

<31 7> >15 PP =D 0 DEEES T T2d RV 15 % FTh I
B EFT S F =D 1 OFEED T 720 Symbol
15 % 08h IZAFEL CHI L ET, Symbol 14 IFFHES
WTCNWONRE—2FFDEEHIILET,

<15 RESNTNWBE— B2 ZFOFEHHLUET,

128b132b Pattern EditorZIREF D/ \3—2 R TE

Sync Header 7° 4bit (27252 L% FRrE, 128b130b Pattern Editor &[F U 7
ETT,

Sync Header /% Data, Ordered Set Z&IZZIENLL FOERD IR EL 1E
ba‘o

By

# 5.3.9.4-1 128b132b Pattern Editor @ Sync Header

Sync Header
1100 0011
LSB First Ordered set Data
MSB First Data Ordered set
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5.4 Error {/N#%#E

Error 1% 3 5121%, MU195020A #/EMHiE O [Error Addition] #7230
T ZT—REOHREETHILIZID, BT —ZIZeT7— DM TEET,

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

B E——=

[2] —> Bit/Burst [m Burst Length E] bits

[3] —>» Source [\ntemal ‘v] Variation |Repeat |v (——[4]

[5] —> FRoute [Select |v] [
T

[8] —> #r== [

5.4-1 Error Addition 27

[1] BRI — %L C, Bit Error 2R ASEHHERETT,

ON: Error fHIE4RER  FEITLET,

OFF: Error fnenes &1L FE 9,

7220 AR EITTNTO Error fINHEREIZEZEL | [OFF] TIIAM
Error {2 512U 7= Bit Error NG5 1L £9,

[2] Error O AJELE [Bit] & [Burst] 22538IRUE97, [Burst] Z38RL
T25A . K 127 O LT =7 — 2 ATEET,
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5.4  Error {17455

Error £}/ Source #ZR L F9,
BRERSH— KL CL FTED Bit Errvor 211N A% A3 72 L9575

EEEINLET,

[Misc1] #7 ® AUX Input i%7E T Error Injection 235% E SV TWDEE
IZ, Source DX EMNTEET,

%< 5.4-1 Error 0 Source MEXE

HEIRIEE Hil:L]
Internal WELEI#C Error 10 Timing 24 L £97,

External-Trigger

Error /1 Timing %, SMTME 5 (Auxiliary
Input) @ Trigger Edge |Z[AIHiswET,

External-Disable

Error 11 Timing (ZWHESEIE CHAIEE TN,
S EME B (Auxiliary Input) 2% Low O XfHix—
T—EMMLER A,

Source (Z Internal. External-Disable % EL7-3%4 . Error {1

Variation Zi&RLE9, Error £ (NE Gating) FFOHH A LA RN

LET,
& 5.4-2 Error AT EDERTE
BIRIER BT
Repeat Error Z ke AL £,
Single Error ZR% AR /EIZT 1 shot FiALE T,

Combination BflZ., RZ#:4EI2 XY Combination
BT —PNEASNET,

Error Il Route DA FIEEEIRLET,
MU195020A 137 AR Z — <V F T L7 CTHIELCTHAILET,

Route 1
Route 2
i3bi3
Route 3 o4 +
A 12bi1bi32a ... {3a{2a}1a
E >
>
Route 32 _ 320322
X 5.4-2 ERER/NFZ—2D/NSLIL-DYTIVE
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< IVFTFLIYD AT1E S % Route EFFONET, MU195020A Tl 32 &K
@ Route 23HVET,

% 5.4-3 Error {50 Route ME&7E

ERIER SR BA
Scan Error Z4fi A9 5 Route ZIEFITEZ T,
Select $87EL7- 1 Route (Z Error Z4FAL £ T,

[6] FBRNZ—NZHL T, 1 bit 0P Bit Error 2% 4AXH% Route ZHaEL
F9, REHMPAIL 1~32 T, 1 ATy TRELET,

72720, L FORIREERHVET,
()  Error fHI#%EEDY [OFF] DAL, REEBIELET,

(b)  Error 1 Route #1/ES1ET [Scan] &KL TWDE5AT.
REEBHELET,
[7] BRI — %L T, 1 bit 0D Bit Error 2% 4345 Bit Error Rate
ERELET,
xE-n: X1 1~9FT1 AT T TR ETEET,
nif. 3~12FT1AT YT ZLICRETEET,

72720, L F ORI EERHVET,
(a)  Error fhnsE2Y [OFF] TH. REEZANELET,

()  Error £l Variation 5% &7 Single O%;% 1%, Error Rate
DR EITL, EHLLET,

(¢ Error 1/ Source 7’ External-Trigger ®¥541%. Error
Rate DEXEIL, HRHELE T,

(d nA3oExF, xIL1~5EBIRTEXET,
() XAt —rZ 5E-8 T9,

[8] Mixed Pattern (AL T, 57 Block (Data. PRBS 33X} Block %5
\Z Bit Error Z4# A9 % Block DiERAL £9°,
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5.5 Pre-Code ZRERSHE

5.5 Pre-Code & E#4HE

MU195020A-x20 C15.8 Multi Channel £ Combination Z#EL T\>
DEAEIT, Pre-Code 7% ECTEET,

AHEREIT DQPSK (ZX IS 572012, DATA % Fitd Pre-Code

RE D LD
WAL, B akRE T,

Phase Modulator
or its equivalent

e

K 5.5-1 Pre-Code ¥R (DQPSK)

Pre-Code Z#%TETHHA 1%, MU195020A #/EHE D [Pre-Code] #7 %
ZyFLET,

IIB Output IIB Emphasis IIB Pattern IErrorAdditionIPre-CodeIMiscllMich| 1/|5

Type |papsk |v |
Initialize Data |1 |v|

5.5-2 Pre-Code #7

E:
Pre-Code #HED % L. Combination 7% &

STVHF + /L THIEOD
BETT.
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5.5.1 Pre-CodeMi&5E

Pre-Code o[V — [1]
[2] = Type | DQPSK |v|
[3] = Initialize Data |1 |v|

5.5.1-1 Pre-Code %7

% 5.5.1-1 Pre-Code %FIEH

&5 IHH FERE
(1] Pre-Code Pre-Code DA > A7 %R ELET,
[2] | Type Pre-Code OZFH AR ELET,

2ch Combination #&RKf: DQPSK 23i & IR T 9,

(3] Initialize Data | Pre-Code D#JHIEA R TELE9 .
(Wi 1)
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5.6 Miscl #5855 (MU195020A)

5.6 Misc1 H#BE (MU195020A)
B EOARRG A, RO ESC, M AH N EZHELET,
Misc HBEZ L E T D121, MU195020A #AE®H D [Miscl] #7 &4y FLE
7,

IEI Output IEI Emphasis IEI Pattern IErrorAdditionIPre-CodeIMisclIMichl

__Pattern Sequence

Pattern Sequence |Burst |Y| Gating Output |OFF |v|
Source |Interna| |Y| Data Sequence |Restart |v|
Burst 12 12} f12)
Enable Period — | 128 000 | bits
Burst Cycle ‘ M| 12800000 bits
Burst Trigger Output f ) f \
( Delay i | 0 | bits
Pulse Width 4 ;i 128 000 | hits

. AUX| t . j%
= npu - ﬁE

AUX Input |Err0r|njecti0n |v| Vth ov |v| jj
.__AUX Output Yf
AUX Output |1/ clock |v|

1/ 64| Clock

5.6-1 Misc1 47

#x56-1 HREERB

IHH i EA
Pattern Sequence | B/ 37— DERFIEEZRELET,
AUX Input MBI REA R ELE 7,
AUX Output BN IR REA L ELE 7,
Gating Output ZAI TG F I AR ELET .

[Miscl] #7 0% EHEB 1. MU195020A @ Datal~2 THIRDHRETI,
IR —RICE D AR ENL, Datal DR EIEIFELET,
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5.6.1 Pattern SequenceM & E
R — o DR A BIRLUET,

Pattern Sequence

Pattern Sequence |Repeat v Gating Output OFF v

5.6.1-1 Pattern Sequence M:&IREE

% 5.6.1-1 Pattern Sequence MR TE

ERIER AR
Repeat R/ H—2 D Repeat 7 —# & A (E T HBRICRINLET,
FICETTF ARG OT=DIF AL E T,
Burst B/ Z— D Burst 7 — X &2 5T ABRIGEIRLET,
FIJE A R L DK IR R EHABRSC Packet /3
DD L £,

xt BB/ F — 1%, PRBS. ZeroSubstitution,
Data. Mixed (Data) T3,

56.1.1 Repeat/s3—DHFE
A ¥ —2 D Repeat 7 —# % %153 534 1%, Pattern Sequence T
[Repeat] ZiEIRLET,

Pattern Sequence

[1 ]—) Pattern Sequence |Repeat v Gating Output OFF v

Pattern Length X E::;T >< XSSX ><
\—“I

Gating Output ||
[2] —————> Fuise widtn — 128 | bits

[3]—) Delay A\l 128 | bits

>
L. C. M. (Pattern Length, 128*N)

L

5.6.1.1-1 Pattern Sequence (Repeat) :XEIE B E@

[1] [Repeat] ZERLET,
M U7 ik — i T — 215 B OEREI TV ET,

[2] Pulse Width (ZiZ. MU195020A 1E[f/$R/LD Gating Out ZR7Z M5
HAENDRIGIE SO High L~V SV REEFEELE T, 2L ABEIL 8 D
HHf5C, Pulse Width OFREIZHE 5.6.1.1-1 DXL THRESNET,

5-64



5.6 Miscl #5855 (MU195020A)

% 5.6.1.1-1 Pulse Width M &% E &G E

RIES Bk il

PRBS., 128~Pattern Length & 128 D/NMAEE — 128*
Data.
ZeroSubstitution WREAT VT 8 bit

(B K 34 359 738 240 £ TREE W)

2ch Combination fF:

(%2213 PRBS. Data. ZeroSubstitution) %,
256~Pattern Length & 256 Df/NAfEE — 256 &
720 FREAT Y1 16 bit L7825,

(e K 68 719 476 480 £ TR E 7))

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

(B K 2415 918 976 £ TRE 7))
WEAT YT 8 bit
2ch Combination f:

256~Row Length x Row % X Block #{ — 256 &£72
V. REAT V1L 16 bit L7285,

%: ZZTUW) Pattern Length 1%, X 5.3-1 Pattern %7 |® Length 7% 511
PATFDEX, 512 LU BT/ I LB T,
2ch Combination @& &%, [[X] 5.3-1 Pattern %~ |® Length 7% 1023
PUF % 1024 BA_ RIS/ 515 M5 LT C }%
[8] Delay (&7 =232 — OMHAM B LT, ME Y MESET High LN 5
WSV R IS HE R ELET, &
FE RN 8 OIS T, £ 5.6.1.1-2 1T UL THRHBESNET,
% 5.6.1.1-2 Delay O & E &5
BHES 5% 7 Ei
PRBS., 128~Pattern Length & 128 Df/NMAREE — 128*
Data. (e K 34 359 738 240 £ THEIE )
ZeroSubstitution BREAT T 8 bit
2ch Combination F¥:
(xf%1% PRBS. Data, ZeroSubstitution)
256~Pattern Length & 256 D/ NAE$-256 L7
0, BEEAT Y1 16 bit L7205,
(B K 68 719 476 480 £ THEIE ])
Mixed 128~Row Length x Row #(x Block % — 128
K 2415 918 976 FTEE AJ
RIEAT T 8 bit
2ch Combination FF:
256~Row Length x Row # x Block ¥t — 256 &7¢
0, BEAT Y1 16 bit L7205,
% : ZZTUV) Pattern Length 1%, X 5.3-1 Pattern %7 |® Length 7% 511

LUFDEE, 512 LA EIZRD IS LIAETT,

2ch Combination @& &%, [[X] 5.3-1 Pattern %~ |® Length 7% 1023
LU 1024 LU EIZ2R D IIZEBAE L7 E T,
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5.6.1.2 Burst/s\3—2MDEE

R H—2 D Burst 7 —4# % 55 755514, Pattern Sequence T [Burst]

ZIERL £,
B Output |B Emphasis [B Pattern |Error Addition| Pre-Code | Miscl | Misc2
Pattern Sequence
Pattern Sequence Burst v Gating Output OFF v
[1]——) Source Internal v Data Sequence |Restart A 4 (—[2]
Burst X12 12§ X12)
Enable Period +— 128 000 | its [3]
Burst Cycle b 12 800 000 its [4]
Burst Trigger Output f \ f '\
( Delay ’ 0| bits [5]
€«
Pulse Width 4 128 000 its [6]
5.6.1.2-1 Pattern Sequence (Burst) %18 HIEm

JE:
Burst Trigger Output {5 513, Gating Out 2 *7Z LV S1&E T,

[1]  FERZ—2 0D Burst 15 52 ESE L0 V7 RERELET,

% 5.6.1.2-1 Burst XEIEH
ERIER SRER
Internal WHB{E 5 C Burst {8 5 R AEXAIL T HAEMLET,

External-Trigger

AUX In IRIXZDBANIENTZT —MEBI2E T, BAER A LR LET,
B BNy PO T Burst (§ 503 AEBMBLET,

External-Enable

AUX In aRx 7206 AN —MEFIZE- T, Burst 8 54 A 7B AR LET,
High U~VEEIE Burst {8 5% %8 2E0L , Low L~ UIRF IS AE 24T L LET,

[2] Burst Pattern OFANEFAEELET,
% 5.6.1.2-2 Burst Pattern ¥4 IEF DR E

ERIER i BA
Restart FRESITWDRER Y — % | Burst 18 58T SITRBNGHAS — ST,
Consecutive FBEIN T DB ¥ —2% | Burst {5 5 CllesETH L ET,
Continuous gﬁ;ﬁéﬂfb ORI — AR AE S Burst [F 5B AERFLISMIH 1A~ A7
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[38] [1] @ Source % [External-Trigger] F7-i% [Internall IZEXEL TW\5

%6 AUX Input 227X A7 53kl % — @ Burst Cycle D
B3 E X % bit L TRELET,
% 5.6.1.2-3 |Z Enable Period D ERPHAZTRLET,

[4] [1] @ Source # [Internall TR EL T D51, Burst Cycle (A&
Lkl Z—2 0 Burst 15 50 18 R ELET,
# 5.6.1.2-3 |2 Burst Cycle O ERIPHZRLET,

% 5.6.1.2-3 Enable Period & Burst Cycle 5% 7 &1

Channel . . . o — :
g S PAE
Combination %t Enable Period (bit) Burst Cycle (bit) RERTYTE (bit)
1 [Internal] I: 25600~2147483648 256

12800~2 147 483 392

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

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

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

Az
Burst Cycle & Enable Period @213, 512 bit UL L Disable X [i]2344 fE
ETT,
Disable [X[#]7% 2ch Combination FflE 2 L7200 FE T,

[5]. [6]
Burst Trigger Output K0 H 71795, Burst ¥ A7 E 5 AR ELET .

By

Delay: Burst Data Pattern DZESAALE LT, fifE vk
BOETH TN OREEITVET,

Pulse Width: Burst Trigger Output S H /1SN D FRIEAE SO
High L~V AMREFRELET,

7< 5.6.1.2-4 |2, Delay & Pulse Width Of% E#tiFHZ ~RLET,

% 5.6.1.2-4 Delay & Pulse Width 5% & i B
Channel : . : o — .
: T
Combination £ Delay (bit) Pulse Width (bit) BRERATYIE (bit)
1 0~(Burst cycle — 128) 0~(Burst cycle — 128) 8
2 0~(Burst cycle — 256) 0~(Burst cycle — 256) 16
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5.6.2

AUX Input® % i€

SN CTHERS T2 A A TG BTV =T — i A E 217585613, AUX Input
a2 ET,
AUX Input =17 2%l 3 2BREZ L FTORITRLET,

_ AUX Input

AUX Input

|Err0r|njecti0n |‘l'| Vth |[]\.-’ |v|

X 5.6.2-1 AUX Input % EIEH

% 5.6.2-1 AUX Input D&ETE

EiRIEHE

B2l

Error Injection

TT—Z NN DIAIL T THAT DL LE T,

Error Addition D% & T, Source 7% [External-
Trigger]. [External-Disable] Z5ELI-EXIfEHLF
ﬁ‘o

FEANET5.4 Error fIEERE | 22 L TIZEW,

Burst

Pattern Sequence T Burst 23 S i1, Source T
[External-Trigger] %7213 [External-Enable] Zf5EL
TeEEIEHLET,

ZEHNIET5.6.1.2 Burst 2 — U DR E |2 SR TLIEEN,

Vth

7\77 Threshold D% E% OV, —0.25V, —0.5V /&R Al
Tﬁ‘o
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5.6.3 AUX Output®Ex7E
FIIE 5720 MBIIZRIE B HINC SV CRIEL 7,

5.6.3.1 1/N ClockMD%E
[1/N Clock] #%ET DL, BAE X —ZRMLTZyE7vy 2% Aux Output

AT HIHTILET
AUX Output
[1] AUX Output o |1/NClock v
[2] > 1/ 64 | Clock

5.6.3.1-1 AUX Output Clock & EIEH

[1] [1/N Clock] #i#EN 35L&, Aux Output TRZZDLERER/Z—Z[RHAL
Trvy 7 B ISIET,

(2] [y EE (N) 2R ELET,
RESN AT 4~512 OFFHT, ATy 2 TRETEET,

_ 3
5.6.3.2 Pattern Sync & E Vg
[Pattern Syncl Z7%7E T 5, HE/ ¥ —  FHIERMLCOBH A7 5% g
Aux Output ZRZZIZHHILET,
AUX Qutput
[1] AUX Output > |pattern Sync v
Position T TTTTTTTTTTTTTTTTTTTTTTTTTTT T 1
[2] Block N\o: 1 Row No. 1 i

5.6.3.2-1 AUX Output Pattern Sync %EIEH (Mixed)

AUX Qutput
1 AUX OUEpLE > | pattern Sync w/| PatternChange |op |y
[1] p n Trigger <— [3]
[2] Position > 1| bits

5.6.3.2-2 AUX Output Pattern Sync &XFI1EH (Mixed L14})

[1] [Pattern Sync] #i&RT5E, Aux Output T RZZNEHEL TNDT —
LG — RN R 72 VA B s E .,

2] UGS IV ADRAEN EEZFRELET,
FBR T — AL T RIENAENRLRVET,

[3] [ON] #EIRT DL, T AR Z— U ZEHFEZ AUX Output 2°HR H15 5%
HAOLET,
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#£56.3.2-1 BEHES/NILAREMLBORTE

HER/ A—2 BEAR
PRBS, INE—JEHNCRTUTRAEL , 7SIV ALE T — 2 D SRR EIZ XL THRE T
Data. FET, FEERMEIL, LLTICR0ET,
ZeroSubstitution 1~Pattern Length*& 128 D f/NAfE4 — 135, 8 bits Step.

%K 34359738105 £ CTa& & Af

2ch Combination ¥ :
1~Pattern Length™& 256 D &F/NAEEL — 287, 16 bits Step.
K 68719476209 F T IE Al

Mixed (Data) LTy IR R — U THEIC LTI AL 2V ANLE L Block & Row DALE
THRETEET,

k: ZZTW) Pattern Length (%, [ 5.3-1 Pattern #7 |® Length 7% 511
UFoEE, 512 Pl BIZRD IS LIZETT,

2ch Combination @& &%, [[X] 5.3-1 Pattern #~7 |® Length 7% 1023
LR % 1024 DL RIS I CBE S LB T,

5.6.3.3 Burst Output?M & E
Burst Output2 ##% &3 5&. Pattern Sequence T [Burst] Zi&IRL T 585
A Burst Trigger Output E[FREEDZ A7 (5 5% Aux Output =17 Z|ZH]
JILET,

% 5.6.3.3-1 Burst Output2 D&HE

REEHE B2l

Delay Burst Data Pattern O JEER(ZEIZRT L T ATE Y MESETH A T2 ELE T, 3%
TEHPHIL, [3£ 5.6.1.2-4 Delay & Pulse Width % E#i[H | LR TT,

Pulse Width | Burst Trigger Output £V H /1S D [FEE 5 D High L~/ L AR AR ELE T,
RERFIT, 32 5.6.1.2-4 Delay & Pulse Width i E#uH ] EFEETT,

56.34 WHFAZ
OFF %% E 3 5&, Aux Output I RZEZNBE ZE T IILERE A,
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5.6 Miscl #5855 (MU195020A)

5.6.4 Gating Output® % E
Gating Output ZR7ZNHO )& K ELET,
Pattern Sequence

Pattern Sequence |Repeat  |¥|  Gating Output |OFF vle—]1]

5.6.4-1 Gating Output % EI1EH

% 5.6.4-1 Gating Output MHRE

EIER £ EA
ON Gating Output 2127475, Pattern Sequence T
RELTRENE S L £,
OFF Gating Output 2746 FHEH ILEE A,

7
ik
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: N
5.7 Misc2 #gE
Misc2 BERE T, 7y BT vV OEREELZ R EL £,
Misc2 HEREZ R ET5121E. MU195020A #/EHEEH O [Misc2] #7 &4vF L
9,

IB Output IB Emphasis IB Pattern IErrorAdditionIPre—CodeIMiSClIMichl

_Clock Setting
Clock Source |'Unit1:s|ot4:MU181sooB |v|
Bit Rate |'PC|e4 |v| | 16.000 000\| Ghit/s
Qutput Clock Rate |‘Halfrate |V| Offset | 0\| ppm
Reference Clock |’Internal |V|

PCle Host Test: 100 MHz Ref. Clock Input |DFF |v|

PCle AIC Test: SSC (Down. 33kHz) |W| Deviation |'m‘| ppm
:_Noise Setting

MNoise Generator [Not use |V|

Offset |m| dB

5.7-1 Misc2 27
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5.7 Misc2 B5E

571 H0OvY9DHFE

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

Clock Setting
[1] —> Clock Source Unit1:Slot6:MU1810008 v
[3] — Eit Rate Variable v 32,100 000 | Gbitfs
[2] —>» Output Clock Rate Halfrate v Offset 0| ppm
[5] —>» Reference Clock Internal v

[4]

57.1-1 s0OvyYEREEEE@ (MU181000B DI5E)

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

Clock Setting
[1] ——»Clock Source External v
[3] ——>Eit Rate 28.000 000 | Gbit/s
2] L output clock Rat Halfrat -
[ ] FLLS B alirate Input Clock Freq 'ﬁg
[6] +—>-0peration Bitrate 24t0321 |w 1.200 to 16.05 GHz(1/2 Clock) é
[7]

E5.7.1-2 YOy RFEEEEE (External DIHFE)

(1] ey 7fifaiRa @Rl ET,
% 5.7.1-1 Clock Source D& 5E

EIRER SES
External MU195020A @ Ext Clock Input 2 R7XIC A& bH7my
7

MU181000A MP1900A [ZEEFESINTWA MU181000A Dy
MU181000B MP1900A [Z#EFESIN TV MU181000B D27y 7
MU181500B MP1900A [Z#EFEIN TV MU181500B D7y

[2] Clock Out =7 X iEnsray 7D —r R ELET,

Fullrate: 7]:1\/7J§J{&ikkﬂjjj?—&]/_]\ci[ﬁjbf”ﬁ‘o
Halfrate: 7170y 7B I 17— 2L — D455 T T,
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o 7GRS MU181000A/B D56

(3]

4]

(5]

HAE YR —M R ELE T, [Variable] £721% Preset O HAREDHEER
LET, #L<IE015.1.4 EYvhL—FORE I ZB L TTEEN,

ray 7 E W E DA77 —1000~1000 ppm OHFPFH TR ELET,
7y 7GRN [Externall O%GAIIFRRENFR A,

MU181000A/B D AUy 77 ELET,

Iy 7 HFETRD External D&

(3]
(6]
[7]

T —HDOE Y= ERENET,

MU195020A OEMEE Y M —MERERRSIVET,

MU195020A @7 w7 Input IRZ XA ST B ED T REINET,
[1] DOF%ECHEENEIC MU181500B Z5& IR L 7-Lx1%, MU181500B (ZA
NT 2y EREDOFRTT,

[2] & [6] DEREIZLDEMEE Y L —hE A7y 78O BGRE LT
WRLUET, FHEX L MU195020A-x01 23 a0nvex (RRE YR —h
21G) DF/RTY,

F£57.1-2 BEEYN —bEARIOVIREIRBOE R MBI OV AE)

Output Clock Rate Operation Bitrate Input Clock Freq EvkL—ké&
DEF D FiEE DT o0y RIRBO B
Full Rate Clock | 2.4~16.0 Gbit/s 2.4~16.0 GHz /1 7my 7 CEIfE
16.0~20.0 Gbit/s 8.0~10.0 GHz 1/2 7wy 7 CEE
20.0~32.1 (21.0) Gbit/s | 10.0~16.05 (10.5) GHz | 1/2 7wy CTHhfE
25.0~32.1 Gbit/s 6.25~8.025 GHz 1/4 72y 7 CEE
Half Rate Clock | 2.4~32.1 (21.0) Gbit/s | 1.2~16.05 (10.5) GHz 1/2 7vay s CEE
25.0~32.1 Gbit/s 6.25~8.025 GHz 1/4 7y 7 CEE

£ 5.7.1-3 BEEYRL—REARNIOVIEERBOBE R (MU181500B + V&80 0w 4 fE FREE)

Output Clock Rate Operation Bitrate Input Clock Freq EvkL—ké&
DEF D FGE DRT IOy YRR OBER
Full Rate Clock | 2.4~15.0 Gbit/s 2.4~15.0 GHz /1 7my 7 CEIfE
15.0~20.0 Gbit/s 7.5~10.0 GHz 1/2 7wy 7 CEE
20.0~30.0 (21.0) Gbit/s | 10.0~15.0 (10.5) GHz 1/2 ey 7 TEIE
25.0~32.1 Gbit/s 6.25~8.025 GHz 1/4 71y 7 CEE
Half Rate Clock | 2.4~30.0 (21.0) Gbit/s | 1.2~15.0 (10.5) GHz 1/2 ey 7 TEIE
30.0~32.1 Gbit/s 7.5~8.025 GHz 1/4 7y 7 CEE
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5.7 Misc2 B5E

0y OEREE R E

MU195020A 1%, fEHT 27wy ZHHETRIZE>T MU195020A & D#EEkE, ﬁ
BENFIRVET, 22 TlE MU195020A E7my ZHHETR, ¥y X IREDREE, B
FOBEMEREICOWT, FEHT 7y 7 GIRT LI L £,

it
ZZCHBAI AR T MU181000A/B & MU181500B %ﬁﬂﬂﬁ“éfﬁ/—\
INHDOEY 2—1E MU195020A L[EIC MP1900A [ZEEE L TOAILE
BHVET,

MU195020A % LL F OSEERLCHE I LIZ 56 OB B L ORR EIC DWW TRt i
LET,

(1) MU195020A + MU181000A/B + MU181500B

(2) MU195020A + MU181000A/B

(3) MU195020A + MU181500B + #hl7 w7 flAGR

(4) MU195020A + 47 a7 BEAATR

ZZTIEMP1900A @, Slot1-2 12 MU181500B. Slot3 (Z MU195020A. Slot6-
712 MU181000B %275 L/ CRtHA L £97,

B
if:\ MU195020A @ Clock Source &, 335 TUMU181500B @ Clock Source £
ENENFNHHE (External) OIRENSFNEZFRHALET, i
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5.7.1.1 MU195020A + MU181000A/BS >t H 44 + MU181500B v A ZEER
VA=A %
MU195020A, MU181000A/B. 50 MU181500B D7y 786UV TIEL,
[3.2.3 V& EAINT 256 | ORI, FiEZ SR TLTEE0Y,

TER] T 3 A TR

1. MU181500B M i @ Clock Source % T I T . [Unitl:Slot6:
MU181000B] %##ER94%& MU181500B & MU181000B 23#EEIL £9°
(¥ 5.7.1.1-1 ),

2. MU195020A @D [Misc2] #7® Clock Source (2T, [Unitl:Slot2:
MU181500B] Z#4R425L MU195020A & MU181500B 3@ #ENL 4
(¥ 5.7.1.1-2 ),

3. MU195020A E @ Bit Rate (2T, H/17 —ZDE Y L — k3% ETED
JOT7enET, K 5.7.1.1-2 OFITIX, 17 —4%% 32.1 Gbit/s IZEXEL

SJ1 “ 8J2 “ SsC w BUJ w RJ w Ext W
10 He 10Hz 33000 Hz 0.000 Ulp-p  0.000 Ulp-p
|7 0.000 up—p| ‘ 0.000 Ll'p—p| | 0 ppmJ | | | | | |
Clock to PPG
—_— Half-rate (MUX) ———»
|_ 25.000 000 Gbitis_l—’
Ref. Clock

pm >
|, 12 500 000 kHzJ—’

AUX Input Clock
nput Clocl Sub-rate Clock

1/8 >

_ | 1562500 kHz_|'—’
Clock Source [Umtl:SIutS:MUlElOOOB |v|
Center Frequency | 12 500 DDD\‘ kHz
offset [ o ppm
Reference Clock |:\nte rnal |v|
Calibrated Module S/N [ 1A00000002)

5.7.1.1-1 MU181500B Clock Source & 7FE
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IIEI Output IEI Emphasis IIEI Pattern IErrorAdditionIPre-CodeIMisclIMichL
_ Clock Setting
Clock Source |Unit1:SIot2:MU1815OOB |v|
Bit Rate |variable |v| | 32100 000'| Gbit/s
Output Clock Rate |Ha|frate |‘l'| Offset | 0.| ppm
Reference Clock ||nterna| |v|

5.7.1.1-2 Clock Source FRTE (Pv3 + L otY A EF)
EELT

£
FERoOFIEE LY, 22z MU181500B & MU181000B @)
FZEW, HEIREONEE FIH T 5L, K5.7.1.1-3 DELEZ AT/ Ry

JRINERSIVET,
Warning

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

&
#
fE

X 57.1.1-3 ESa—IILEFOEES(7OTKRYIR

By
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5.7.1.2 MU195020A + MU181000A/BL ot H 14

VA=SAL: % i

MU195020A & MU181000A/B O a7 IZOWTIE, 18.2.1 =F—IE
355510, BES L TEEN,

T8} T o TR

1. MU195020A HEiiE® Clock Source (2T, [Unitl:Slot6: MU181000B] %
BRI 5L MU195020A £ MU181000B 23 E#HE L F97,

2. MU195020A [ ® Bit Rate (2C, tH /17 —ZDE Y L —F R ETED
IO ET, K 5.7.1.2-1 OFITIE, K7 —4%% 32.1 Gbit/s [ZEXEL
TWET,

IEI Cutput IEI Emphasis IEI Pattern IErrorAdditionIPre-CodeIMiSClIMichI

_Clock Setting
Clock Source |’Unit1:SIOt6:MU181000El |v|
Bit Rate |’Var|able |v| | 32.100 000\| Gbitfs
Output Clock Rate [Halfrate |v| Offset | 0\| ppm
Reference Clock |’Internal |v|

5.7.1.2-1 Clock Source &% (>t A EEIRF)
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5.7 Misc2 B5E

5.7.1.3 MU195020A + MU181500B v A ZEERIE + 488/ By VG TR
vy 7 DEEE:

MU195020A, MU181500B. BL OB vy ZHAGIRD 70y 7855612 DU T
1%, 18.283 PuduEMNTHEE OGN, SiHEZZRL, HO T O
MU181000A 4N 7y ZBHETRIZE S 2 TTZEW,

TER] T 3 A TR

1. MU195020A EiiE?® Clock Source (2T, [Unitl:Slot2: MU181500B] %
BRI 5L MU195020A £ MU181500B 23 E#HE L F97,

2. MU195020A i ® Operation Bitrate (ZC, {H/IL72\ T —ZDE YK
L—ha@INLET, 28 Gbit/s D7 —#%& 1755513, ¥ 5.7.1.3-1 O
BIOLIIZ [2.4 to 30.0] ZEIRLET,

3. MU195020A & ® Input Clock Freq (R /RSIVTCWBEW D 7ay
%, MU181500B @ Ext Clock Input 2x*7ZIZAJJLET, X 5.7.1.3-1
DOBITIX, 28 Gbit/s DT —4#%& 155729012, 14 GHz D7y 7% A7)
Libg—o

4.  MU195020A [#ijfi® Bit Rate (2 /17 —Z DBy L — R MARRINET,
FIE 3 TAHLTCWL7my 228D, T =20y — B HTED

ZEERERL TIEE W, s
IIEI Output IEI Emphasis IIB Pattern IError AdditionIPre—Code IMisclIMi5c2| if

_Clock Setting

Clock Source |Unit1:SIOt2:MU1B 15008 |Y|

Bit Rate | 28.000 000 Gbit/s

Output Clock Rate |Ha|frate |v|

Input Clock Freq
Operation Bitrate 2.4 t0 30.0 |v| | 1200 to 15.0 GHz(1/2 Clock)

5.7.1.3-1 Clock Source FRE (w42 + SEo v G ITRERR)
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5.7.1.4 MU195020A + s\ EoOvoH4GR
I 7 DI
MU195020A L7my ZHEICoW T, [8.2.1 =7 —IEE T 255 145 ML
PO H O MU181000A ZA4 87ty ZHEARTRICE &z TTEEWY,

] AT A T T
1. MU195020A Hiii @ Clock Source (2T, [External] ZZIRL TZEV,

2. MU195020A i ® Operation Bitrate (ZC, I /IL72W T —ZDE >k
L— MR LE97, X 5.7.1.4-1 OFITIL, 28 Gbit/s DT —4%&H L
720D, [2.4 to 32.1] ZEIRLET,

3.  MU195020A Hiffi® Input Clock Freq ([ZF RSV TV EH D 7ay s
%, MU195020A @ Ext Clock Input 27X IZ AL TITEENY,
5.7.1.4-1 OB TIL, 28 Gbit/s DT —X%H 1T 572912, 14 GHz D71y
IENTILET,

4.  MU195020A Hifi o Bit Rate (2 /157 — 2Dy L — R FERENET,
FE 3 TAHLTWAZuy2izty, B —2DEy - —h e B HTE5
ZLERERL TLIEEN,

|IB Output |El Emphasis |EI Pattern IErmr Addition | Pre-Code IMiscl | Misc2 |

_Clock Setting
Clock Source |Externa| |v|
Bit Rate | 28.000 000/ Gbitls
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)

5.7.1.4-1 Clock Source &7E (SMERY Oy AGTR{EFAEF)
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5.7 Misc2 B5E

5.7.2 NoiseD&E
MU195050A #3250 &R ELET,

Noise Setting

[1] ——>» Noise Generator Notuse |W

[2] ——> offset 0.000 | dB
5.7.2-1 Noise Setting X EIEH

(1] /T ARFEAEGREM T @IRL £,

%% 5.7.2-1 Noise Generator D& E

ERIER SR BA
Not Use ARG AL ER A,
Use AR EREMHLE T, [Output] ¥ 7

[Emphasis] %7 ® Amplitude DfEAS /A XFEAE %
(RO Z R LRI 20 £,

[2] #A7EvhERELET,
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5.8 Multi Channel #gE

MU195020A Zi%, T v /L DT —H %R THA 5 Multi Channel
HEEENHV FE T, Multi Channel #HEl%. K&< Combination & Channel
Synchronization (253 HAVET, B4, A7 T allds TRE TEOMRED R

R0FET,

Multi Channel (ZBIL COFEMOER EH1EIZITMX190000A + 7 F Vo474
TFHIAY-R HEY 7 =7 BREAEIEZ SR TSN,

Combination #REfE%

(1)  2ch Combination:

(2)  64G x 2ch Combination:
Channel Synchronization #&REfEEA
(1) CH Synchronization:

(2) 2ch CH Synchronization:

(3) EY=—/Lf#] CH Synchronization:

MU195020A-x20
MU195020A-x20 X 2 E¥ =2—/L

MU195020A-x20
MU195020A-x20
MU195020A

# 5.8-1 Multi Channel D> & i
Eoa—)LE
2 S, 2ch Ch 64G X 2ch
W& ATvay Combination Synchronization Ch. . Combination
Synchronization
MU195020A 1EVa2—)b 1EVa2—)b 2EVa—)b 2EVa—)b
PLE PLE PLE ULk
MU195020A-x10 X X X X
MU195020A-x20 O O O O
MU195020A-x30/x31 -x31 -x31 O -x31
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5.8 Multi Channel #4555

5.8.1 Combination#ge
Combination #REA 1 45, MU195020A <> MU195040A CTF vV [H]D

PRE— BRI I3 B R A L D282 X0, 40 Gbitls 77V r—a0=0
50 Gbit/s 77V r— ar O TEET,

20 Gbit/s & 2 Fr /AT HZEI2ED, 40GbE X° OTU3 Dty h-—hTh D
40 Gbit/s DIVTNT —HEFETEET,

MUXZ% 5 FALT=FRIZ40 Gbit/'sD1chDT—45%
ERTBDEIINE—UREEFIFLET

20 Gbit/s x 2
Channel1 Y 1 Y 3 Y 5 ¥ 7 X
Channel2 Y2 Y 4 Y 6 ¥ & X } ) X1 X2XsXaXsX

40G 2:1 MUX LEEBDIES

DEMUXZ# AL, 40 Gbit/sD1ch®DT—4%
ZIETHLSICRALPEFIELES .

20 Gbit/s x 2
Channel1 X 1 X 3 X 5 X 7 X

Channel2 X 2 X 4 X 6 X 8 X 1

XXz XaX+XsX O

By

40G 1:2 DEMUX &S DIBE

5.8.1-1 2ch Combination /N\3—> 4% K. 215
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64G X 2ch Combination f§8Ex{# 4 5L, &K 32G DT —XEEHKLT- 64 G
DF —H% 2 RFERETEET, 20 2 BHEOT —ZNZ— (L, SO
MUX 72 ETHRTEL N F =TT,

ZOEEEIZ MU195020A-x20 + x31 & 2 22— /VEEFE L CWHAEAL

ﬁE‘(“‘g‘O

Slot1 MU195020A Data1

ERE

Slot1 MU195020A Data2

B

Slot2 MU195020A Data1

|+ |

Slot2 MU195020A Data2

\

~/
\

X
X
X

LLET

-
—

BE ]

bbbkl

L dedede ],

L4l

5.8.1-2 64G x 2ch Combination /32— 4% (MU195020A 2 E>a1—)L)
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5.8 Multi Channel #4555

5.8.2  Synchronization#s g
Channel Synchronization B§8E Tld, T v RNV DEAIL T EHZHAZET,
#55D MU195020A D CHHAIL VR ZIDZ LN TEET, F7o. Skew &
AELT, T RV ORI ZZ e C&E T,

Channel 1 1 X' 2 X 3 X 4 X PON7 U — 3 Eg—y
Channel 2V T YT Y T aY [ OEEMEERMEESRISER

LET,
ZERILEE DMIIKETENE
PON?FYr—sav B DIBA g, T

5.8.2-1 Channel Synchronization /\32—> 4 f;

Channel1>i(1X2X3X4X N

:\ Bit 9 Skew % (Delay AI%) H AT —42DBit Skew &1
Channel 2 N( T Y 2 X 3 X 4 X BEICKY. EDa—ILME, Ff=
: [£F R JL B ) 40 % Skew %
; Bit Skew #% (Delay %) BETEET,
Channel 4 X NY X 27X 3 X "
= #F
Skew ControlDi&& %
%

5.8.2-2 Channel Synchronization B@ Skew %

MU195020A-x20 % 2 ¥ 2—/Lffi L, 7>> 2ch Combination (Z&> TH AL
S#1% Combination1-2 @ 2 R#DIE 5%, SHIZ Ch Synchronization 352
LARTIRECT

F )L EHA

i}ﬁLXQ12345X

i}ﬁLXQ12345X

5.8.2-3 2Ch Combination @ CH Sync

Channel1 X 1 X 3 X 5 X

~

[e2)

Channel2 X 2 X 4 X 6 X

Channel1 X 1 X 3 X 5 X

~

(o]

Channel2 X 2 X 4 X 6 X
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5.9 T a—)LREIEIEAKE:E

Y a— VR REE 9535513, Menu @ [Combination Setting] %
4>F L, Combination Setting i CaxELET,

SEER E T IEIITMX190000A > 7 A4 )T 4T FIA49-R Hl#HY 7 o =T
Bt i J 22 L TLIES0Y,

% 5.9-1 Combination Setting [l E#&

Operation %7€ 18 B AE
Independent MU195020A ZMS2L CTEMfESE D
NDES
Channel CH Sync*1 *2 SHTRED 22— DT RXRTOF ¥R/ IC
Synchronization Channel Synchronization Zi%ELE7,
2ch Combination™1 *2 HHREY 2—/L% 2ch Combination (ZF%E

L. 2% Y= — /[ IZ Channel
Synchronization Z&X ELE T,

64G X 2ch Combination®!* *2 | MU195020A % 2 €V a—/VEEF L&, %
BT 2— /)% 2ch Combination (ZFREL .
IOEY a— /LD E— % 14 T 5L
THALET,

A e AL 2 -0 MU195020A Z i€
AUCIR = F— R ELET,

*1: MU195020A-x30/x31 2N ZETT,
*2: MU195020A-x20 23 42T,

5.10 Multi Channel Calibration #£gE

Multi Channel #7E. € = — VI FIHARERE A 8 7R BE CHEH 3272012,
FIEZ EATT AN B £9, AHEREIX MP1900A (2335 & 7- MU195020A
B AR D72 E U THERR DA (o T2 E T,

FEMIER E T IRIETMX190000A 7 F oA VT 4T F IR Hilfly 7 b =7
EIEIE e i PG e/t=1 RN
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5.11 JERRERBIZIZ

511 AIERERZERAICE

HIERE B2 A2, MU195040A #EmiE O [Result] #7 &% >FLET,
[Result] #71%, EHNE B @Mk, FHBavkE Rz REk /e > TVET,
MU195040A DR EEH AE 2720505 ATk RAE RAZENTEET,

Jﬁssu\tIMeasurementIE Pattern IEI Input lCaptureIMiscll
[1] 'Ei'uating |v!
_ Cycle “Slngle |V| Unit “T\me ‘Y‘ | OI‘day | 00:00:01.|
E1—r { J L J L J y.
IHEHREMEE —

Current ON
L Calculation |‘Progressi\ne |v| = |nterval "100 |v| ms

[2] >IErrurfA\arm ¥ yindependent |v| |Date&Time |v|

‘oom History Reset | 2017/05/11 16:18:38 ‘
81 7] | | e s
Total INS aMi Anritsu
o — - - \
S [ C— [ C— )
HRRTEE e )

El \ ----- ]
Frequency{kHz) | ----- |C\ock Count = )
Clock Loss \ ----- \..
Sync Loss \ ..... ‘..
Error &
Data Threshold | ----- |v Data De\ay\_’ ----- | mun
XData Threshold|  — '|\.f = | ps
Gating l (0%) ] |Oueraﬂ Ch.l

5.11-1 Result %7

JResuItheasurementIE Pattern IE Input ICaptureIMiscl
'_lGating ‘v!

Unit |jT|me |V| ‘j_0|day | 00:00:01 |

Condition

Auto Sync ssive ‘v| — Interval |'1OU |v‘ ms

— Sync Control

ependent |v‘ ‘Date&‘ﬂme |v|

X 5.11-2 IHEHXEHESE®R

£ 5.11-1 HEFXEHEEDORRER
ERIER RE

Input ANIMEBA L Z T2 — AT HRIELZLET,
Gating HEE IR o EEZLET,
Condition BRI T2 EELET,

Auto Sync B &5 [F] e A RE (B T 2Rk EA LE T,
Sync Control [FI S 5B T 2k EE L £ 7,
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X5.11-1 @ [2] T, RARHEHEZYVEZDZENTEET,
BAEDNR—TaTlE, [Error/Alarm] O BFERENET,

| Error/Alarm

‘v| ‘\ndependent

|v| |patesTime ‘v‘

History Reset | 2017/04710 14:37:04 |

5.11-3 #ERFFELEE

K 5.11-2 HRRTHEEORRIER

ERIER AR
Error/Alarm Error/Alarm JIER FA2FRRLET,

X 5.11-1 ® [3] TF ¥RV OEEERRELTVEZHZENTEET,

JHesuItheasurementlEl Pattern IEI Input ICaptureIMlscl

|v\| Unit |'ﬂme

Cycle |Repeat

[v]
)

vl | olaay | o000

I_ Calculation |Pro gressive

|v\| = |nterval |'100 |v| ms

‘ ErrorfAlarm

Zoom

|Y| |Independent

‘V| |Date&'ﬂme |V|

| 2017504110 14:35:18 |
2ch Combination1-2 —_———

Total oMl Anritsu
| - = [ — )
| S — | — )
%EF | —

o =
X 5.11-4 $ERFRELEMR
#5.11-3 #HERRTEHOERER
EIRIER SES
Independent 1 DOF ¥R/ ORNERER

2ch Combination1-2*

Datal/2 ® 2ch Combination ¥ 5

% : MU195040A-x20 THERINET,
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5111 InpubEIREFDEZRTE
X 5.11-1 HEREBEED [1] OEEZ% [Input] IZERELET,

| mput |v!
[1] —> Threshold ® Dataa|m| v xData® |W| v «—[2]
[3] —_IB|Data-.‘fiData | [ ooc|v  cmee| o deer[5]
[4] —1> W Delay |7u| @ nu |m| ) ps

5.11.1-1 Input ZXEEB

[1]. [2] Data A1 F7=i% XData A JTOLEWMEEEZRELET,

Data 15 751Z MU195040A @ Data Input =745 65 A )41, XData &

ZlX Data Input TRZ7FNHANENET, LI, Data Input T340

FBREICBILTIE, XData OFREEL T, itALET,

~3.500~+3.300 V Ol T 0.001 VAT v/ ZLIZRETEET,

=L T 5.14.1'1 Input ¥ 7 | ® [Input Condition] T

[Differential 500hm] F7-i% [Differential 1000hm] (ZEZEL TV 548
&13. Data, XData s EEDZEDHERMEA 3.000 V LA T &7 fE Tl B

[REILET, YE

[3] Data, XData ANEELEVMEDOZEERELET,

¥ 5.14.1-1 Input #~7 J® [Input Condition] T [Differential
500hm] F72i% [Differential 1000hm] Z5%EL. 7>> [Alternate] %
BIRL WD EICAZITY,

By

_l\nput |v!
Threshold @ Data E‘ 0.000 | v XData @ | 0.000 ‘ W
-[E\Data-xnata |v| | oo00|v cneEe| ofds

X511.1-2 AHDBELEWNMEEDREEBE

[Data-XDatal F7-1% [XData-Datal #ZIRLF7, % EHIL—3.000~
+3.000 V OFH T 0.001 VAT YT ZEICRETEET,

[4] Clock (MAHENL LN FH AT EZRELET,

W Delay | U| @ mui | |J.|J|J|J| ) ps

X 5.11.1-3 Clock SN & EIE BHE

mUI £721% ps DBALZIRIRL£7,

<mUI HA7EE>
~1000~1000 mUI £T% 2 mUI 27> /TR ETEXET,

<ps HLA7KE>
2 mUL IZHHY 9% ps AL AT 7 T LR ETEET,
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E:

5

TEFIPHIL, —1000~1000 mUI % ps HALIZHE L 7-EIZZR0E T,
% 5.11.1-1 Clock LD EKXTE (ps HIHF)

BB E Bt ol
32.1 GHz —31.14~31.14
25 GHz —40~40
2.4 GHz —416~416

AR BNEbLoT=SAFERIXERESENRNEDLoTE AT,
[Calibration] O LED 2 EXTLUE T, Calibration ZFEITL72WEA .
T ONAHRR E RV ERR AN RELBR DG EVRHVET,

MU195040A OALARFR EIE mUL BALZ NI AHEE L TET, 207z
DR AE AT DL, ps BALCTRREIN TODENEDYET,

MU195040A-x11/x21 ZBINML TWA84 . CTLE @ Gain & EL £,

REMIL 0~=12 dB O#iPH T 0.1 dB AT v 7 Z IR ETEET,
CTLE® | 0 | de

X 5.11.1-4 CTLE OFFEIEBME

CTLE @ Band /% [Input] #7 I GRIRLET, [5.14.1 AJIEREHEHE |

DFHHZZRLTTZS0,
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511.2 Gating%ﬁﬁ%@ﬂE
5.11-1 IHHEFEHEED [1] OHBE% [Gating] IZERELET,

Result| Measurement @ Pattern [B Input | Capture |Miscl

Gating hd
s ——— 1
[2] —>»Cycle |Repeat v 1Unit | Time v 0 |day 00:00:01 .(_[1]

peme—Zooooooo—--- L S

| Current ON i

I 1

1

[3]—> |_ _ _ .

Calculation Progressive v === |nterval |100 v ms !

1

5.11.2-1 Gating i EEH

[1]  Unit 28 B OHLHEE B OBALZ IR 2Oz ELET, £7-.
Cycle T [Untimed] Zi&R$ 5L, JE B O EMITIEN/0ET,

£5.11.2-1 BEEHDETE

Unit BHANES
Time 1%#~99 H 23 Kff] 59 /7 59 ETH 1 AL TRETEET,

Clock Count E+4~E+16 $T% E+1 B{/ CHRETXET, e
7ok WIER O R/ N fREEIL 1 B THY, ZZTHRETHEL AT 1
FOIX & TR CCHRIER T 20 ET (X 5.11.2-2 1),

Error Count E+4~E+16 £T% E+1 BIff CRETEET,
7ok WIER O f/ N fREEIL 1 B THY, ZZTHRETHEEEA T 1
XM TR CHRIEK T E20ET (X 5.11.2-2 &),

Block Count | /% —> 7% Mixed Pattern O35 12, 51795 Block D% Gating
LT HHERET T,

E+2~E+14 £T% E+1 B CRRETEET, 7o d, HIER D e/ N o iR
I 1B THY, ZZCTHRETAEAB AT 1 X ERE TR CRIER T
E0ET (X 5.11.2-2 B ),

By

AERT

Os 1s 2s 3s 4s

A A ,
R e EMERR A3

X 5.11.2-2 BIERTRAIVYT
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[2] Cycle THH DT LRAIEEEFLZEIRTEET,

=&511.2-2 AEHEDERTE

Cycle BENE
Repeat 0 E X OWN EZ AR IR L E T,
Single 1HRIE XM OAHTRIEZK TUET,
Untimed HIEBR AR R BRER THRECTRIELLLT £,

(8] RIERHDOFRIEAZBEL £,

Current
L Calculation |Pru gressive

| Error/Alarm

Zoom |

ON

|v.‘ = |nterval [100 |v‘ ms ‘

| RIS |v| |Date&Time |v|

Immediate

|' 2017/04/10 14:43:17 |

Current ON
‘ L couiton [progressve [ v] = tntonal [100 |v] me ‘
. |_Errorm|arm |v| |_\nc|ependent |v| |at

I Zoom I I History Reset I

5.11.2-3 AIERBRTOREEBEE

#&5.11.2-3 REFEBRTDHRE

Current

RERE

ON

BEETCORET —X2 D RFEMEEBELIZ AoV 24
LT EIZERLET, A2V Z AL [Intervall T 100
ms. 200 ms. F721% 500 ms* Z IR L TLEEWY,

F7=, WEEPHERIL Calculation T, HIEBIMENLDOR
FEAE R E £ /RT D [Progressive] E—R&EV A7/ HA L
TEDORMERE AR T D [Immediate] ©—R&ZEIRL
TLIEEY,

OFF

RRITHE T LIZRE R ORE R 2 FORLET, ZRAAI
ROPESSIADHE T HETHEHSNEE A

*: 500 ms % 2ch Combination FFDHAFRINET,
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HIERFE2Y 1 B E BT, Interval = 200 ms DA D Calculation & E b 5
OBARIZLL T DO IANT0ET,

1s

> »
)l »

200ms | 200ms | 200ms [ 200ms | 200 ms | 200 ms | 200 ms

A E i E1 E2 E3 E4 ES E6 E7

Current = ON : Calculation = Progressive

[ 2 3 4 5
é f7'—' E'I Z En Z En Z En Z En EG
n=1 n=1 n=1 n=1

Current = ON : Calculation = Immediate

=B L= E1 E> Es E4 Es Es

Current = OFF

EH— 2 En

7
ik

X 5.11.2-4 BIEHFRFRROBER
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5.11.3 ConditionsZIREFDRTE
5.11-1 JHEREHEED [1] A% [Condition] (ZF%ELET,

Condition v
[1] —> Error Detection Insertion/Omission v
[2] —> ElEFl Intenal 100ms v
(3] —s B veck o [ER Gt wngow [ o | <—[4]

5.11.3-1 Condition % F I8 H

[1] [Error Detection] M H OH ) o=F—H HIEEZRINLET,
#5.11.3-1 IS—REFEDHRTE

Error Detection BREAR
Insertion/Omission B R =3 OB BN U0 LT — %
T UET,
Insertion =7—: BV XZ—0 N7 061128 b LT-=T—

5171
Omission T7—: BV Z—U N 17507 128 b L= —
b4

Transition/Non Transition | IBEE YR CHRALEZZ I —BLOEEBRE YN TCRALEZZT—%
H7RUET,
Combination FHIIEIR TEEE A,

o UL L
(b) PEBSELE/SH— U U I R O O
(©) h—5LT5— | L
(d) InsertionT5—

(e) OmissionTZ5— ’_‘ ’(‘

5.11.3-2 Error Detection (k—%JLITZ—. Insertion T5—, Omission T5—)
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(@) AHNE2—>

(b) MERFEE/E—> | |_|§|_|§| |

(c) F—BILT5—

(d) TransitionT5—

[ I 6 N R

[ [T T
[ ] i

(e) Non TransitionT5— |__|

5.11.3-3 Error Detection (k—#%JLIT5—. Transition T5—. Non Transition T5—)

(2]

[E/EFI Intervall THH OHFNb=TF— AL X — )L BN T—T ) —A
=S )VRIBIZIBIT DA H— VR AR I F 9,

£511.3-2 A3—/\)LEBDHRTE

EVEFI Interval RERAE s

1ms 1 ms Bz AL Z— LU ET, j7
B s LA BN o S s ST E &

10ms 10 ms AL EA L Z— L ELET,
AU B =NV O BNEDIA L H =SV TR0 E T,

100ms 100 ms B A AL Z— L LET,
A=V L BEDIA RSV E TR0 E T,

1s 1 s A H—rS N H o ZBFEFERD 0 LIS G, 1 &
Liﬁ‘o

Block Window #RED FAT Rl G2 EIRL £,

Block Window 1%, WERZEA/F — AT L, ~ AZHEIA R ETHZLT
BE IO T — 2~ A7 LUET, BIEDFEMIL5.3.7 Pattern Editor (&
LD AT = | 2B L TTZEN,

Block Window BEARNRE
ON Block Window LA L9,
Block Window 5% 73 112722 CW 5 Bit I, Error I
Er~AIZLET,
OFF Block Window LEA L 8 A,

72720, LU F DA% Block Window 2% E TxFH A,
+ Test Pattern (Z [PRBS] F72i% [Mixed] ZERL-L&
- Capture FETH}
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[4] Bit Window #&RED AT R[5 3L £9°, Bit Window 1L, iR/ 47—
@ 32 bits T EIZHIE DA RN Sh A FRE T HEEE T, B EDFEIT
[5.3.7 Pattern Editor (21 55B /7 — MR 1 2SR TTZE0,

% 5.11.3-4 Bit Window #4RED R E

Bit Window BREAR
ON Bit Window LA L F9,
OFF Bit Window LA L FH A,
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5.11.4 Auto Sync:EIREDRTE
X 5.11-1 HEGEHEED [1] O E% [Auto Sync] TR ELET,

_|Aut0 Sync |v!
Auto Sync ON
L Threshold |INT |v|

E-2

E-3

E-4

E-5

E-6

E-7

E-8

5.11.4-1 Auto Sync % F1EH

Sync Gain 75 Sync Loss ~[FHAL & MEARRZ 72854, H B 75
WLER A AT HINEINEIRIRL £,

% 5.11.4-1 Auto Sync MEERTE

Auto Sync BENE
ON H B A R ERA AT L £,
OFF AL A AT UER A,

Auto Sync 7% [ON] OIRRET, FREIHLEL AN FITIILHRRD DL EVME
ERRELET,

Threshold % 10N (N = 2, 3. 4. 5,6, 7.8 /2% [INT] IZRETEE
R

[INT] D&z, FHGIZALIKEE (Sync Gain) 73[R S KRR (Sync
Loss) »2OHEIL, FIHILEVMEIZEDITUVET, Syne Gain D& IZFRY
ENRFEHILEXVMEEZ#E X DL, Synce Loss EHESNVET, F7=, Sync Loss
DEXTFEV R [EW FIE L EVMELL FZ725E Syne Gain SHESILET,
FEHIL & MEIZ DWW TR, [INT] O355A133K 5.11.4-2, 10-N(N =2, 3. 4,
5.6, 7.8 OEIEHE 5.11.4-3 xS HL TTEE0,
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% 5.11.4-2 Threshold

BRELAHLEVE (INT DEE)

Threshold 32y = {—Ia_ﬁ }
Sync Test Pattern Data Length 78978
Control
Sync Gain — Sync Loss Sync Loss — Sync Gain
_ PRBS, on1 (128) x 2,000 (128)
Mixed Pattern. (n = 7. 9.1 (2048) x 5,000 (2,048) x 4
PRBS 10. 11. 15.
BUEHD 20.23.31) | _1 _1
40 64
=25E-2 =156E-2
Frame ON | Mixed Data 5. 128 (128) x 200 (128)x1
BIWO ZeroSubstitution | | ~ (2.048) x 64.000 DataLength
. s > (2,048) DatalLength
Quick Data 5,120 e x 198x 8
75,120
=195E-4
5,121 (128) x 200 (128)x1
~ Datalength
10,240 (2,048) x 128,000 (2,048) x Dataleng
! 128x 8
710,240
=977E-5
10,241 (128) x 200 (128)x1
~ DatalLength
51.200 (2,048) x 640,000 (2,048) x Dataleng
1 128x 8
~ 51,200
=1.95E-5
51,201 (128) x 200 (128) x1
- (2,048) x 1,280,000 ( DataLength
’ s ’ 2,048) X T e
102,400 e 198x8
" 102,400
=9.77E-6
102,401 (128) x 200 (128)x1
- (2,048) x 2,560,000 ( DataLength
’ DOOL, 2,048) x — T ETeE
204,800 o X988
"~ 204,800
=488E-6
204,801 (128) x 200 (128)x1
- (2,048) x 3,840,000 ( DataLength
’ OHD 2,048) x — o= TerE
507,200 _ (256) x200 128x8
~ (4,096) x 3,840,000 _ (512) x1
1 (8.192) x Datalength
~'307.200 128x8
=326E-6
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% 5.11.4-2 Threshold JRFELEHILELME (INT DIFE) (HiZ)

Threshold Y% { I5—% }
resno B = | —
Sync Test Pattern Data Length 2098
Control
Sync Gain — Sync Loss | Sync Loss — Sync Gain
Frame ON | Mixed Data . 307,201 (128) x 200 (128) x 1
BIO ZeroSubstitution, ~ (2.048) x 5120,000 DataLength
Quick Data 409,600 (2,048) x T loges
(52 %) () ___ (256)x200 x
(4,096) x 5,120,000 _ (512) x1
__ 1 (8,192) x Datalength
409,600 128 x 8
=244E-6
409,601 (128) x 200 (128) x1
524,288 (2,048) x 6,553,600 (2,048) x D2taLlength
’ _ (256)x200 128x 8
" (4,096) x 6,553,600 _ (512) x1
_ 1 (8,192) x DataLength
524,288 128x 8
=191E-6
524,289 (128) x 200 (128) x1
Loussre | (2048)x13107,200 (2.048) x Datalength ;/jE
T _ (256) x200 128x 8 7
" (4,096) x13,107,200 _ (512) x1
_ 1 (8,192) x DataLength
1,048,576 128x 8
=954 E—17
1,048,577 (128) x 200 (128) x1
5,097,152 (2,048) x 26,214,400 (2,048) x Datalength
_ (256) x 200 128x8
(4,096) X 26,214,400 _ (5})2):11‘ -
1 (8,192) x 22taenstih
= 128x 8
2,097,152
=4.77E-1
2,097,153 (128) x 200 (128) x1
4194304 (2,048) x 52,428,800 (2.048) x Datalength
_ (256) x 200 ( 1)28>< 8
(4,096) x 52,428,800 _ 5})2 :1L -
1 (8,192) x —2raenstih
=— 128x 8
4,194,304
=238E-7
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%% 5.11.4-2 Threshold %%

LEHILELME (INT DIBE) ()

Threshold 8y = | =24
Sync reshold g=bY# = Oy
Control Test Pattern Data Length =Pk
Sync Gain — Sync Loss | Sync Loss — Sync Gain
Frame ON | Mixed Data 5. 4,194,305 (128)x 200 (128)x1
BIW ZeroSubstitution, | ~ (2.048) x104.857.600 DataLength
Quick Data 8,388,608 ’ 1) Slaiiaadd (2,048) x szg
(Fex) (Fex) - -
8,388,608
=1.19E-7
8,388,609 (128) x 200 (128)x1
~ DataLength
16,777,216 (2,048) x 209,715,200 (2,048) x atal.eng
B 1 128x 8
716,777,216
=596E-8
16,777,217 (128) x 200 (128)x1
~ DataLength
33,554,432 (2,048) x 419,430,400 (2,048) x D2taleng
3 1 128 % 8
"~ 33,554,432
=298E-8
33,554,433 (128) x 200 (128)x1
- (2,048) x 838,860,800 DatalLength
67,108,864 ) x (2,048) x —2talengtn
3 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 x (2,048) x 2talength
B 1 128 x 8
T 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 % (2,048) x Datalength
B 1 128 x 8
"~ 268,435,456
=3.73E-9
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% 5.11.4-3 Threshold X ELFEHILELME (E-2~E-8 DIHFH)

Threshold §5L)$ = {ﬂ}
Sync Control By
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 T 64
=2.5E-2 =2.5E-2

E-3 (128) x 2,000 (128)
(2,048) x 50,000 (2,048) x 40
_ 1 _ 1
~ 400 ~ 640
=2.5E-3 =1.56E-3

E—4 (128) x 2,000 (128)
(2,048) x 500,000 (2,048) x 400
_ 1 1
~ 4,000 ~ 6,400
=2.5E-4 =1.56E—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
=2.5E-5 =1.56E-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
=2.5E-6 =1.56E-6

E-7 (128) x 200 (128)
(2,048) x 50,000,000 (2,048) x 400,000
1 1
~ 4,000,000 ~ 6,400,000
=2.5E-7 =1.56E-7

E-8 (128) x 20 (128)

(2,048) x 50,000,000

1
~ 40,000,000

= 2.5E-8

(2,048) x 4,000,000

1
~ 64,000,000

=1.56E-8
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5.11.5 Sync Contro:ZiRE DR T
X 5.11-1 HEGEHEED [1] O E% [Sync Control] 1T ELET,

Sync Control A
[1] —>»Control Frame ON v
[2]_) Frame Length 128 | bits

[3]_> Frame Position L] bit

5.11.5-1 Sync Control % EIEH

(1] B AF—2 DR T RA BRI ET,
% 5.11.5-1 Sync Control DX E

1]

Control BRENE

Frame ON | Frame [R5 A EIRL F 9, /3 —2 D3 ZeroSubstitution, Data, Mixed
DOEXTEIRTEET, Frame X —2F A2 CTRIBIZLET,

Quick Quick RIS NAEEIRLET, /¥ —2 D3 ZeroSubstitution, Data DEX|T
BINTEET, ANY—0 BN ATNCEZIAAL T, BIAATE Y — %
HHE N — LT T—IEELET,

Control (2T ECTEARMA G AL, BEREIE D [Pattern] ¥~ TE&EHIL
TW&%%A5—/;iOTJJ?@&kwﬁﬁwifo

% 5.11.5-2 REHPARXDEKE

Control % %E
Test Pattern
Frame ON Quick
PRBS — -
ZeroSubstitution O O
Data O O
Mixed O —

[2] [Frame ON] ®JIRFET, Frame /X% —2 D/R_F—  RAFKELET,
Frame Length % 4~64 £ T4 bit A7 v 7 T LI ETEET,

Combination & ERFII7L —2AE Y MEAY N % (N ch Combination) (2
R0ET,
E:
Combination R CRIIZEY SHWEATE, Frame /37— K% 64 bits
T AERIEE T3 <R ET,

5-102
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[3] [Frame ON] DIREET, Frame MHZEBILGT A LRGSR ¥ — D80
PLEZERELE T, Frame Position O E#PHIZLL FIZ720E7,

- Independent D&
1~ x5 % —2 K — Frame Length + 1), 1 bit A7 v~
* 2ch Combination ¥,
1~1+2n, 2 bit A7 >~
/X% — K -FrameLength
2

MG F—Rid, BEE O [Pattern] 77 TERL TWDEER/ S
H—= IO T LUF DB R ET,

#&5.11.5-3 BRHEMR/NNI—VRDERE

n O RfE = INT( )

Test Pattern BRERRNI—VK
ZeroSubstitution NE—= R
Data WA=
Mixed Block1l ® Rowl D/~3 27— &

pr
[Frame ON] TiZ. BELI- 7L —2 2 — L LRIU/RZ—2 DNINTLE
TETDHE ., REICHRI A DZEnbET, 7L —az—igida fE
== IREYNIDNZ = R ETHIENEELNTY, ZTTHIHAR
Z— R, X 5.3-1 Pattern #7 |® Length 78 511 LL FD&X 512
PLEICZ2 D I BB E L TAE T,

By
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5.11.6 Error/AlarmZiREBNDETE
5.11-1 #ERFoRmEEkD [2] DTAB% [Error/Alarm] (ZEXELET,

(2] (4]
| |’

| ErrorfAlarm

|v | | Indepe ndve nt

<

‘v| |Date&'|’|me

3] —>m

|' 2017/05/11 16:15:43 |

Total INS OoMI Anritsu
R [ [— )
o | — — |
O%EF |: ----- :|
I I — |
FreguencylkHz) | ----- | Clock Count |
Clock Loss = | o0
Sync Loss | """ | . .

Error & G
Data Threshold | ————— | V Data Delay | ————— | muI
XData Threshold | ————— | v [ - | ps
Gating [ (0%) ] m— (5]
5.11.6-1 Error/Alarm % EIEH
(1] HEFRFRORRIAT ZRIRLET,
Date&Time: BUER 2 R LU ET,
Start Time: HEP AR 2R L E T,
Elapsed Time:  HEBEHNIx T o80E R Z R RLUET,
Remaining Time: & &Ik 250 RRZ R RLET,
[2] Error/Alarm OtANZVEYRLET,
History Reset:  T7— 77 —AKROLAN 7 —4%UEyRLET,
[8] Error/Alarm I ERE RILK R RZEIRLET,

RV, RV =T — A H—UL¥K Clock Loss A+
22— 3145 Syne Loss 2% —73)V#, Clock Loss %
AAKRE, Synce Loss FBAKEE, BLO=T—F MK B
BARRFTRT DI LRV ETEIRLE T,

Zoom:

YERF R IEEIREF D Error/Alarm Of5 RF R/ HERAFR 5.11.6-1 ITRL
F7,
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Total INS oM Anritsu
e [ - -
= | = = =
SEFI| e
e f
Frequencylkdz) [ - Clock Count | -
Clockloss | e @9
Sync Loss | e 9
Error 29
Data Threshold | —— vV Data Delay,  — mul
XData Threshold| - LY [ — ps

K 5.11.6-2 ARKRFEIEZRFOISO—/LIEKETE

511.3 M T EL - =7 — 8 771512 KV | Tota/INS/OMI 7>

Transition/Non Transition ZF ~LFE T,

# 5.11.6-1 I RKFRRZIEEZERBFOIMO—)LIERK

IEH LS
ER Total A REFIRLET, }%
INS 0% (Insertion Error) Z&R <LET, ji
OMI #03# (Omission Error) Z&K R LET, =
Transition 0% (Transition Bit Error) # & ~LE T,

Non Transition

R0 (Non Transition Bit Error) ZF/R~LEd,

EC Total POBAERRLET,
INS V%L (Insertion Error) Z&R R<LET,
OMI 0% (Omission Error) Z& R LET,
Transition 0 %L (Transition Bit Error) & ~LE T,

Non Transition

0% (Non Transition Bit Error) &##/RLET,

%EFI TT—=T)— AL H =SV R EFRLUET,
EI TT—NRRELTA L A= NV EEEIRLET,
Frequency(kHz) JEW AR R ET,
Clock Count Iay I MEEFRRLUET,
Clock Loss Ty IAaARA B — VR AR TE =2 RRLET,
PR T HL T —&
AT AR T —H
Sync Loss AR B =SV AR =S RIRLET,
PR AT BT —&
Ly =N VI EARN T —H
Error T —RAERNT=AE T RLET,
IR T HL T —&
PO ST AR F— X
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% 5.11.6-1 IARXRFTZIEERFOIMO—ILERK (GE)

IHH HRE
Data Threshold Auto Adjustment FEITHFD Data LEVMEEEE2FRRLET,
XData Threshold Auto Adjustment FE1THFD XData LEVMEE LA R RLET,
Data Delay Auto Adjustment FE1THFD Delay 4 & R~LET,

YERFTREEIRFFD Error/Alarm O RF 4% 5.11.6-2 ITRLET,

Ainritsu

Clock Loss @@ @ Sync Loss @@ @ Error % @@

X 5.11.6-3 #hARTEERFOI ~O—)LAEAKEE

# 5.11.6-2 KR REERFOIFO—ILIER

IHH FEEEREE

ER FRYREFRIRNLUET,

EC DA RRLUET,

Clock Loss Ty IAARA B — VR AR TE =2 RRLET,
IREE AT HL T —&
AT EARN T —H

Sync Loss oA AR FORLET,
IR T BT —&
AT EARN T —H

Error TR T =AEFTRLET,
PRE AT HL T —&
AT EARN T —H

[4] Combination /R
FrAE R D Combination IKAEZRINL £,
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(5] Error/Alarm HIEHEH: Overall Ch i@ B B
HERE RFREA TRy 7 2% L HDOHI AL £9,
7 5.11.6-3 IZAMEEESEA TR BEL Overall Ch M Ok EZ RLET,

%% 5.11.6-3 Overall Ch BT DR

5H

R

ER Total

BOEERELET

INS

0= (Insertion Error) Z#F R~LFT,

OMI

D= (Omission Error) ZF RLFET,

Transition

0= (Transition Bit Error) ZFK RLF T,

Non Transition

R0 (Non Transition Bit Error) ZF R~LET,

EC Total

AR EFRLET,

INS

0% (Insertion Error) ZF RLFET,

o~

OMI

0% (Omission Error) ZF R~LFET,

Transition

0% (Transition Bit Error) & RLFE T,

Non Transition

0% (Non Transition Bit Error) ##/RLET,

Clock Loss

IRy IAAA B =SV FEERIE=F TR ET,

IR EUT HL T —H
PO ST AR —H
Sync Loss AR BNV FBAERE =S R RLET,
PR AT BT —Z
FEONAT AR T —H
Error T —RAERNET=A T RLET,
IR EUT HL T —H
PO SAT AR F—H

[6] 21G/32G SI ED pPEichl ‘V c . S+ E

Result | Measurement |8 Pattern |@ Input |Capture | Miscl

__|cating ‘v!

Cycle |Repeat ‘v‘

Unit | Time

Current ON

| ‘_nlday‘ 00:00:01 |

L S All Channel{Slots) (=]

Calculation  Progressive ‘v‘ = Interal 100 ‘v| ms =i v o

|[Errortalarm || |independent |v| patesTime [*] ats1 ER| 1.749 300E-07 | | 1333 300E-06| | 1.666 600E-06 |
[ Zoom I [ History Reset I \ 2017/06/15 05:55:15 | Ec| 52 480 | 400 000 | 500 000

2=l jhis Ul Anritsu Clock Loss | U‘..lsync Loss U‘..lError..

ER | 1.749 300807 | 1.333 300606 | 1.666 600E-06 |

EC | 52 480|| 400 000|| 500 000 Total INS omi

shEF | 20.000 000 pataz ER| 3.536 600E-06 | 2.000 000E-06| | 1.500 000E-06 |

B 2000 000 | ec| 707 328 | 400 000 | | 300 000

Frequencylkiz) ( 9 999 | Clock Count 3.000 000E+11 —— u\..lsync Lose U‘..lEm’r..

Clock Loss [ o @@

Sync Loss r Jee

Error 9

Data Threshold | \V Data Delay] = — | mut

XData Threshold | |V | |ps

Gating | (0%) ] [All channer]

b |

L]

5.11.6-4

BIESER Sub EIE (2ch Combination)
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511.7 OYARRASNI-ETEANTEEEDHTE

s UvAERESNTIay I AL, Vot IRER e E A TR AT, KR
BTN LD Delay ORRENEZBET 57212, LT DT Delay @
Jitter Input 2 [ON] (2L TL7EEW,
MU181000A/B (472 a 001 ¥y #Z86if1E) &L MU181500B zfE 4%
YL, Delay @ Jitter Input Z [ON] (2% EL7=HEIZ, MU181000A/B
& MU181500B @ [Jitter Modulation] % [ON] IZEEL TTEENY,

+ Delay @ Calibration #FE{T T 5%55 13 AJME SOV Y24 BT L
TLIEELY,

Delay m | 0| @ mu | |J,|jnjuj| | ps
[ Relative ] | o| mu JitterlnputB

5.11.7-1 Clock Delay & {FE®

JE:
Delay @ Jitter Input 3 [OFF] OFE, UvxEHHShi=rayr%z N
NT 2L NP LZEIRDGENRHVET,

DRSSy 7 NF1T DL, Delay 727 AT LIZD . ALAR
REBEDRKER ST TG ENHVET,

Delay #6ei. #IHARRE Jitter Input 2% [OFF]) T Delay D% E
S A @b 57201 Feedback ALiEAL CTWET A, Jitter Input %
[ON] 129 %&, Feedback LA Y572 Delay DOt EMERE MK T
LET, Jitter Input OFREIL, L FOINTHEITHEHOETHRELT
<TEEN,

Jitter Input F&
ON AT E
Iy 2\ oY v AHINERRENEED BER JIE
(Jitter Input % [OFF] (27 5L Delay WAL EIL/RDHEX)

OFF PR~ — > ORE
Eye Margin #|7£. Eye Diagram #|7€. Bathtub &
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512 BIEEHDETE

HE SR, MU195040A #:/EEHE @ [Measurement] %7 CTRELE T,

[Measurement] #71X. 5 DO ERBLIOFR/REB THEAIILTNET,
LR O EFR IR A RLUET,

Gating

Auto Sync

SKP Ordered
Set

Sync Control

|Re5uItIMeasurementIIEI Pattern IIB Input ICaptureIMiscll

—Gating
Cycle |Repeat |v| Unit | Time |v| | 0.|day| 00:00:01'|
Current ON
L Calculation |Progressive |v| = |nterval |1UU |v| ms
| “Auto Sync : )
‘ Auto Sync === Threshold |INT |v| ‘
.,_SI(P Ordered Set '
Filtering OFF
L Specification |PCIe Gend |v|
.,_Sync Control .
Control |Frame ON |v|
Frame Length | 64.| bits === Frame Position | '_.| bit

Mask |00 00 00 00 00 00 00 00

7
ik

‘l Eelit I

__Error/Alarm Condition

Error/AIarm Error Detection |.Inse rtion/Omission |V|
Condition EI/EFI Interval |100ms |v|
5.12-1 Measurement 27
% 5.12-1 Measurement #J%E - RRIEBEBRE
I5H FERERTE

Gating HE BB T 28 2 LET,

Auto Sync B Bh R M SIS EE IR T2 EE LE T,

SKP Ordered Set SKP Ordered Set D7 4 /VZ 2T 5% EX

Lij‘o

Sync Control

S 7 AR DR EZ L £

Error/Alarm Condition

HEFECETDREZLET,

ZNHDOIHBEIL [Result] #7 CRICERENTEET, 7272L . Sync Control 3K
" Error/Alarm Condition (22U NCidk, AEEICT, JVFEMARR ENTEET,
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BEE BELYE
5.12.1 Gating[ZDW\T

AR F B2 E T

X ZE

. [Result] #7 ® [Gating] &£[FRILTT,
BIZ DOV TIET5.11.2 Gating BIRFORE | 2L TTEE0Y,
— Gating

Cycle |fFiepeat |V|

Unit|"|'|me |V| |f—0‘|day|f 00:00:01]
Current
L Calculation |Progressive |v| = nterval |1l]0 |v|
®5.12.1-1 AIERHARFEERE
5.12.2 Auto Sync[ZDUVT
ARIEFIZEETS

AnmL.

Gy

. [Result] #7 @ [Auto Sync] L[FILU T3
FHIZ DU TIEN5.11.4 Auto Synce BIRFORRE |22 L TTZE0Y,
_Buto Sync

o RERED
Auto Sync ON === Threshold |JINT |V|
BB RIEARE I AEER

BEGXR

EEHE

5.12.21




5.12 JERIHFDRE

512.3 SKP Ordered S

et(ZDUVT

SKP Ordered Set D7 4NV Z BT+ AHEELET,

SKP Ordered Set
Filtering OFF

L Specification  |PCle Gen5 v
5.12.3-1 SKP Ordered Set X EEH

%% 5.12.3-1 SKP Ordered Set DEFERNE

ERIEHE

BRERNE

Filtering

SKP Ordered Set &#7ANZV T T HNERELET, T4NXI L TEN
72 Ordered Set IZ=F7— T MIFTEFENFHA,

ON: SKP Ordered Set 7 4/L 2V 7 LUEd,
OFF: SKP Ordered Set 7427 LEH A,

Specification

PClIe Genl 75 PCle Gen5 £ TORMEEZHELET,
Filtering % [ON] IZREL TWHEXIFE T TEERF A,

S

KP Filtering HA24 2L 2O HIRBHETA DL FICRLET, 1
MU195040A DA %7 =— AL, Datal & FHL TV A,

By

- MU195040A {Z MU195040A-x22 731 AM—/LSFLTND,

[Input] #7 ® Clock % [Clock and Data Recovery] IZ&ZEL TV D,
Combination Setting #7177 27 AT, MU195040A % [Independent]
IR TEL TUNA,

+ Test Pattern OFfEH% [Datal IZFREL TS, 2o, FMEO=  a—RFHH]

(2t~ 7=, SKP Ordered Set & &1 e/ 37— Z3%ELTUD,
PRBS. ZeroSubstitution, Mixed /X% —> Ti%, SKP OS Filtering %
[ON] (2R ETEEE A,
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X ET DT ARG = DL FITRLET,

% 5.12.3-2 SKP Ordered Set Filtering B D#EET X /32—

& MU195020A [ZE&EE T 5T Ak 3—2 MU195040A [ZERE T 5T Ak 52—

PClel 8b10b_CP_LO_SKP.ptn 8b10b_CP_LO.ptn

PCle2 8b10b_CP_LO_SKP.ptn 8b10b_CP_LO.ptn

PCIe3 128b130b_MCP_LO_Gen3.ptn 128b130b_MCP_LO_Gen3_SRIS_NOSKP.ptn

PCle4 128b130b_MCP_LO_Gen4.ptn 128b130b_MCP_LO_Gen4_SRIS_NOSKP.ptn

PCle5 128b130b_MCP_LO_Genb.ptn 128b130b_MCP_LO_Gen5_SRIS_NOSKP.ptn

USB3.0 | CPO_RD+_skp_withSKPOS.ptn CPO_RD+.ptn
CPO_RD+_Lanel_withSKPOS.ptn CPO_RD+_Lanel.ptn
CPO_RD-_withSKPOS.ptn CPO_RD+.ptn
CPO_RD-_Lanel_withSKPOS.ptn CPO_RD+_Lanel.ptn

USB3.1 | CP9_withSKPOS.ptn CP9.ptn

Gen2 CP9_Lanel_withSKPOS.ptn CP9_Lanel.ptn
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5.12.4 Sync Control[ZDULNT
ARIEFICHT DR E T, B 7 — DRI, 7L — 2K, BIUM x5
B = DYEEANLE BT DX B, [Result] #7® [Sync Control] £FRILT

ﬁ‘o
_Sync Control
[1]—> Control |Frame ON |Y|
[2] ——)t Frame Length | 128 | bits === Frame Position | 1 | bit €——— [3]
Mask |00 00 00 00 00 00 00 OO0 00 00 00 00000000 00

<4

[5] — >  Auto Channel Order ON

512.4-1 REAARXDEH

[1] B F— DR Az BIRL £,

[2] Frame \#— DO E—L EEHTELET,
Control 2% [Frame ON] BHIAZhE/RVET,

[8] TL—2iRHOR xS 2 — o DT EAR ELET,
Control 7% [Frame ON| WRiZH &R0 EJ, 7ML, 15.11.5 Sync {E
Control IERFFOFRE | 2B L TTESV,

4] ~RI 8 FZ— R ET,
Control 2% [Frame ON] BHIAZhE/RVET,

[6] 2ch Combination KF. 2ch ™ AJINES B il #E1Z HIEL 5,
ON DExITIE, 4rBfESi7= 2ch Combination 5 —# D A S NEXZ B 811

By

WAL ClRIS T E7,
OFF OLx(TIZ, 2ch OF —ZZ TELUWIEF] CHEGE LR W E EFIZHIEDT
EES VI

5.12.5 Error/Alarm Condition[Z2DU\T
AREHIZETARET, m9— B TERI= T —F 37— T — A7 —
L DOFENL. [Result] #7 @ [Condition] &[FEILT9,

_Errorfalarm Condition

[1]—-) Error Detection |Inserti0nf0mi55i0n |v|

[2] — > EVEFIIntenal |100ms |v|

X 5.12.5-1 IS5—/75—LBEFHERT

[1] =F—KHF1E1205.11.3 Condition ERIFOHRE | 2B L TLEEVY,

2] =7—BIOTT—TV—AF—r VDR EIL, [5.11.3 Condition ER
FEDFRE | &SR TLIEEN,
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5.13 Pattern @

E (MU195040A)

ED @ Pattern D% E% T 5121%. MU195040A #:/E@I D [Pattern] #7 %

Sy F L, iR — DIERBILORELLET,

Pattern ®OF%EIL, MU195020A EFRIERICERETEXET D TI5.3 Pattern D%

& (MU195020A) | 2B ML TTEEWY,

IResuItIMeasurementIEl Pattern IEI Input ICaptureIMiscll

Test Pattern @ PRBS |v| Logic @|POS |v| Bit Shift |"_b|t |v|
Length @ [2~151 |v| bits EI
Mark Ratio @ |1f2 |v|
_Mask .
(Block \?\:rltnﬂzilf OFF (Elli_?;"\?lnﬂzif el External Mask ‘
5.13-1 Pattern 47
% 5.13-1 Pattern #7 % E - KREHR

I5H £ BA

Test Pattern

RS2 — IR E T,
IR TS — NI TRREHE A R0 E T,

PRBS. ZeroSubstitution. Data. Mixed. PAM4 (ZBiL
TTl5.3.1 Test Pattern |22V T ERl—DONAE T,

Mask

Bit Mask., Lane Mask., 33X External Mask %11
TR ELET,
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5131 TRYIEFE
R — N BN T A= MBI OEE Y M T A AT D FETEBRIRLUET,
< AT DB DO ENL Pattern Editor Z A 77 Ry A ETHRELET,

[1] (2] [3]
Mask ¢ ¢

Bit Mask Lane Mask

(Block Window) | =i (Bit Window) | OFF External Mask | OFF

513.1-1 RRUBREEBEE

[1] Block Window F¥RED ST Al AR L £ 9,
Block Window (3. 5158 T AR/ ¥ — L DK E Y M T HRIEDHE N E
Tl EfRE (AE~A2) T 5T,
<V AT DALED K TEIL Pattern Editor ¥ A 707 Ry 7 A ETRELET,

% 5.13.1-1 Block Window D% 5E

Block Window BREAR
ON Block Window ZLPA L £,
OFF Block Window L% L EH A, 1
1E
L, U FORBREAHIET, g

- Test Pattern (Z [PRBS] F72i1% [Mixed] &N /=& X(2i1E. Block
Windows LA L TEXER A,

Block Window ##EI%, /3% — 2 &12LY Block Window @ 1 BN FFFD
EYMILLFOINCELLET,
N /Z Combination %4 C. Combination /%, Pattern Length. Step 73 N {i%(Z

mET,
HENZ— R Block Window A7 v~

2N ~  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 ~ 33,554,432*N bits 16*N bits
33,554,433*N ~ 67,108,864*N bits 32*N bits
67,108,864*N ~  134,217,728*N bits 64*N bits

134,217,729*N ~  268,435,456*N bits 128*N bits
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1)
2ch Combination T, /3% —1& =4,194,300 bits D&EE,
Block Window i€l 2 B AT v 122 0FE T,

[2] Bit Window BERED FAT A AR £ 7, SRBRF—% 32 [HDOT=T—
J17 2 CRIELET 23, Bit Window FEREZ (95281240, fRELT-
HyE b—k) ORIEEATTEET, oLz id, BB/ ¥ —2 78 32 bit
FO Data /NF— T, TT7—N7H 2, 4 %< A7 LT2HA XL T O LI

ANIES f f f f l fﬂ T J f f f l [1 fz
. TTETTITITTITTT

5.13.1-2 Bit Window #%#E

CAISNIZHT K 2, 4 TET—EMRHLTH, HIERERICH ELERA,
VAT DNE DR EIL. Pattern Editor ¥ A 72 Ry A FCRELET,
%% 5.13.1-2 Bit Window M %5

Bit Window EHEEAR
ON Bit Window ZL¥% 1L $9,
OFF Bit Window ZL#A L £ A,

[3] External Mask {§ 504 A7 & RIRNLET,
MU195040A @ [Miscl] %7 @ AUX Input i% i C External Mask % i%
R TCNWDEETRETEET,

%% 5.13.1-3 External Mask D%

External Mask BREAR
ON External Mask 18 5& B ZMLET,
OFF External Mask 1§ 54 #hcLFET,
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5.13.2 HSSB Data®&7F

J _Gating -
[1]_> TestPattemEllHSSBData ‘v‘ Cycle "Repaat ‘v‘ Unit "Tlme ‘v‘ "_u‘day" uu:uu:ul‘
Edit File Name ED_Hssb_PCle5_01060101 Current ON
Length | 125," bits [3] _) L Calculation [Progressive | ¥| == Intenal (100 v | ms

[4]

[6]

[7]

[2] — seeccaten  pces || [ to e ST re— ‘\

SI PPG Sequence Editor T EL7= 8b10b, 128b130b, 128b132b D /34—
% MU195040A CTiHiAiAA T BER BIEATHIENTEET,

[6]1 21G/32G SI ED

[6] 21G/32G S| ED Datal‘v C c: OFF

Result | Measurement |@ FPattern |B Input |Capture | Miscl

Maasuremant B Pattern [@ Input |Capture |Miscl

Auto Sync

EIEOSH Scrambler - SKP Ordered Set.
s | SR G00- i
[5] Generator ¥ EX2T+X16+ X6+ X5+X2+1. rers [EIN <«——[1]
Inte%' 32‘ Seed®Lane0 ‘v| |1DBFEC |
-+
Pre Coder
DC 128b130b
Balance [ ?,E -m-' Encoder [
Error
LDg_' Detector
Input 9% |, skpos
Signal [ 20l gros |v [ Fitenng [P |

_Mask

Bit Mask Lane Mask
(Block Window) OFF (Bit Window) OFF External Mask ‘

5.13.2-1 HSSB Data D&%

[1] MU195040A [Pattern] #7 ™ Test Pattern T [HSSB Data] ZiERL
%4, HSSB Data &R L5 12 SKP Ordered Set Filter 73 [ON] (272
Diﬁ‘o

[2] T ARKIZD Specification #IRL F7,

[3] [Edit] #%>F 3%k, Specification (ZiU7- Editor iR ~xSiLE
77, Specification &= a—RHRIOXINITENZNLL T ORDOEBYT

R
% 5.13.2-1 Specification £ T a—KREAI D XTI
Specification I a—F3RE

PClIel 8b10b

PClIe2 8b10b

PClIe3 128b130b

PCle4 128b130b

PClIeb5 128b130b

USB3.0 8b10b

USB3.1 Gen2 128b132b

[4] PCle3. PCle4. F7=1% PCle5 #IRL 7= 4, Scrambler Seed DI
Lane No.lZk-> T HYET, Lane 2R L T Seed fHARELET,
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[5] &—Z EIEOSQ MMAEASNTODEATE [ON]L fHAZIL TN
A% [OFF] #&ELE,

[6] = ASILTWS EIEOSQ DAY ¥ — ViR ELET, BAL
[Pattern Repeats] T,

[71 Pre Coder DAY A T7HEHELET, F—2 BT Va—RIPTWDHIGEHE
1Z [ON]. ZVa—REnCuWianiggaid [OFF] % el £9,

5-118



5.13 Pattern DRE (MUI1950404)

5.13.3 Sequence Editor Pattern BEREIZE %7€ {5l
FERRIZ DUT 2 HL T BER ZHIE 352 FIEAZIILET, LT, PCle4 T
PCIe4.0 Recovery EQ Phasel A7 —h®D TS /X% —> & MCP /3% —>T BER
HEZATOFNEZHALET,

5.13.3.1 f5l1:PCle4.0 Recovery EQ Phase1 - TS1

1.

10.

11.
12.

MU195020A @ [Pattern] %7 @ Test Pattern C [Sequence] Z3i&iRL
E3r a8

Specification T [PCle4] ZERLET,

TIANNDY =l AD T 1y 712 128b130b Z X E T H7201C
[Sequence Edit] ##>F L%, [File] — [Open]l TLL FDO77 AV %5
TSALET,

C\Anritsu\MP1900A\AppServers\bin\Pattern
Files\Sequence_Default\PCle4

PCle4_RECOVERY_EQUALIZATION_PHASE1.ptn128b130b

IBAIL7= Block @ Break (Z [Manuall Z#%/ELET,
IBANL7= Block @ EIEOSQ Interval % 32 [ZEXELE T,
[OK] ##vTFLET,

[Transmit] Z#%#>F L. DUT % Loopback.Active A7 —NMNIEBIHEF
9, DUT I MU195020A 73 /19 %, PCle4.0 Recovery EQ Phasel A
T —bhD TS RE—ZAT0IRL T 3§ DIREEICRDE T,

MU195040A @ [Pattern] #~7 @ Test Pattern ¢ [HSSB Datal %%
RLUET,

Specification T [PCle4] Zi&RLET,

[Edit] 2%vF LT, [File] — [Open] 75 MU195020A THisrAATE
DE[F— DB — B AR E T,

C\Anritsu\MP1900A\AppServers\bin\Pattern
Files\Sequence_Default\PCle4
PCle4_RECOVERY_EQUALIZATION_PHASE1.ptn128b130b

EIEOSQ Interval % 32 [ZR%ELET,
[Start] #%>7F LT, BER HlEZBtALET,
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5.13.3.2 f§l2:PCle4.0 MCP
1~21% 5.12.3.1 Of 1 LFACFIETT,

3. T IFNNDOL = RNLEHIE TN ELHVETA, BB T 74RO
=T VAT FOWT DO FNETE I TEET,
[Menu]l — [Initialize] &%>F 35,

Sequence Editor E[E? [File] — [Open] 725, ELFO7 7 AV %5
FIATe,

C\Anritsu\MP1900A\AppServers\bin\Pattern
Files\Sequence_Default\PCle4

dB-PCle4_Default.seqpcie4

4. [Transmit] #%>7 LT DUT #% Loopback.Active A7 —MIEB I
7, DUT I MU195020A 23 /135, MCP A~ —%4iRLH 3%
REEIZZ20ET,

MU195040A @ [Pattern] #7 ® Test Pattern T [Datal #ZIRLFT,

6. [Edit] #%yF L% 7, [File] — [Open] #%vF L TLL FD/RZ— %5
TALET

C\Anritsu\MP1900A\AppServers\bin\Pattern Files\PCle
128b130b_MCP_LO_Gen4_SRIS_NOSKP.ptn

o

7. [Measurement] %7 ® SKP Ordered Set ® Specification % PCle4 |Z
% EL. Filtering % [ON] IZLET,

8. [Start] %7 LT, BER &AL £7,
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5.13.4 S| PPG Sequence Editor, SI ED HSSB Data® fil#3
SI PPG Sequence Editor. SI ED HSSB Data O #HOHIFI AL £,

- PClel. PCle2 T BER #I/EE45L%, MU195020A @ SKPOS Symbol
Length x2 (% [ON] (Z3%EL TZEW, 2T PCle ¢ SKP & Elnifi A
SN TCWHA, 734 —2® Running Disparity 7% SKP Offi AL 2L~ T
AT DI LZREUT BT,

ce Editor
. _skPOS
8bl10b
Symbal Length |'CDM+3 |v|
Interval | 1538 | Symbaols
Symbol Length X2 |'DN |v|

5.13.4-1 Symbol Length x2 D&%

- MU195020A @ [Pattern] %7 C Test Pattern |2 [Sequence] %R T
V5&%, Combination, Channel Sync, Grouping #3452 &IETEERE A,

- MU195020A @ [Pattern] %~ C Specification (Z [PCle2]. [PCIe3]. }%
[PCIe4]. £721% [PCles] #iEIRL T HEX, LD Bitrate LKW 55
Bitrate ®7 12T Error Addition #REZFIM40ZLITTEEEA, £ 1

@ Bitrate IZLL T OERDERLYTT,

% 5.13.4-1 Specification £ # @) Bitrate

Specification Bitrate
PCle2 5.0 Gbit/s
PClIe3 8.0 Gbit/s
PCle4 16.0 Gbit/s
PCleb 32.0 Gbit/s

- BER HIEZ 3 5LE, fASNLD EIEOSQ/SYNCOS @ EIEOSQ Interval
%, MU195020A @ Sequence Editor [ EIEOSQ Interval &[AUAHEIZ
L&, LR OFTIE EIEOSQ Interval & 32 IZEXELET,

Pattern Num or [num] or SKP OS5 SKP OS5 EIECSQ EIEDSQ Inte rval
LT Length [|.ls] LS {ns] Insertlnn Reset Insertnon [Pattern repeats] Reset
P le4_RECOVERY E)u»u_,m 11c Num 131 cm 2,20 1:0 ON 31 | oFF

" |[PCled4_RECOVERY RCVR_LOCK

5.13.4-2 Sequence Editor BIE® EIEOSQ Interval
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[6] 21G/32G S| ED Datal‘v C < c: OFF
EI Pattern |B Input [ Capture | Miscl
Test Pattern @ HSSB Data R
Edit File Name  ED_Hssb_PCle4_01060101
Length [ 128 bits Edit
Specification ‘PC\ed ‘v|
cicoco (| | S,
fistiemig]  dl=siion b X23+X21+X16+X8+X5+X2+1
Generator —l - ; - .
Interval | SZJ Seed [Laneo |+ | |1pEFBC |
-

5.13.4-3 MU195040A ® EIEOSQ Interval &%

- 8b10b /3% — Tl Auto Search, Auto Adjust B IELEMELZ2WNZERHY
%7, 8b10b /3% —> T BER iEZ T 286 L F&1To TS0y,

- MU195040A @ [Input] #7 T Delay DfEZFHEEL TZEW,

- HSSB Data i% Datal TO&FEH AIEETT, Data2 TIIEHTEERA,
« LIF® Bitrate TOZ4, HSSB Data @ BER HIZE2SA[RETI,

% 5.13.4-2 HSSB Data T BER H|ZE M TZ5 Bitrate

Specification Bitrate
PClel 2.5 Gbit/s
PCle2 5.0 Gbit/s
PCIe3 8.0 Gbit/s
PCle4 16.0 Gbit/s
PCle5 32.0 Gbit/s
USB3.0 5.0 Gbit/s
USB3.1 Gen2 10.0 Gbit/s

- MU195040A @ [Pattern] %7 T Test Pattern (Z [HSSB Data] Zi#HL
TWWHEX, [Combination] ZiE#RIHZ LT TEER A, £72, Grouping & 1
TuZ Ry 7 AT Pattern % [ON] (ZLTWAEE TH, Data2 T [HSSB
Datal Z&IR$HZLFTEERAL

- MU195040A @ [Pattern] %~ T Test Pattern (Z [HSSB Data] Zi#RL
TWWHEE, [Eye Contour]. [Bathtubl, [Eye Margin] #{iH35Z&1XTE
FHA,
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514 AL HT7x—IDRE

s
514 ANDAZTT—ADETE
ANA BT 2 — A% ET HITIE, MU195040A #efEME @ [Input] 47 %
ZyFLET,

5141 AHEKXTEIER
[Input] #71Zi%, Data i €. Clock X E. 3L U Measurement Restart &% &
D 3 SOFEEAHVET,

lResuItheasurementlEl Fattern IIB Input lCaptureIMiscll

Dataﬁﬁﬁﬁﬁiﬁ _Data .
/gput Condition @ |Sing|e-Ended |v| |Data |v|
/—‘ : —_— .
[1] Data Threshold @ | 0.000 | v
Termination @ |GND |v| - | u.nnn'| v
XData Threshold @ | | v CTE® |oFF |v|
|3|4Data-}([:ata |v| | | v El|‘ 0 | dB
_ ;_C\ock
Clocks% 7 fE g
Selection |.External Clock |V|
/—‘
[2]

7
ik

[3] y Delay W | 0.| . ml | uJ,uJu]uJ. ps
I Relative I | 0 | muI Jitter\nputEl

Measurement _Measurement Restart
ReStangﬁiﬁEﬁ I Data Threshold I I Clock Delay I

5.14.1-1 Input 27
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&1 SUN=g
[1] Data AJjZfradEl 9.
E— {f&*‘“& ] Ll
" EPANRE (RIRSFH50 Q) CEBANBRTE (RIFEHE100 Q)
Data Data
Input Condition @ | Differential S00hm v Independent Input Condition @ | Differential 1000hm v Independent A4
Data Threshold ® 0.000 | V Data Threshold @ 0.000 | V L
Tracking Tracking
g | v | 0.000 [ V[ o Termination @ : IV Aremate
XData Threshold @ 1.500 | V CTLE @ | OFF v XData Threshold @ 1.500 | V CTLE @ |OFF v
Frl:st;-‘rD v 1.500 V| B FID.::.:-‘:D.::s v -1.500 vi (] 0| de
— /
\ Alternate 5% T B 845
he—1=0 e =10~
y S
RimBLLERE e e e 1S S
VU IWI VR ARKGE
Data Data
Input Condit\on @ | Differential 500hm A4 Independent Input Condition @ |Single-Ended w Data -
DaYa Threshold @ 0.000| V Data Threshold ® 0.000 | V
XData
Termination @ Y GND v 4 00|V Termination@ |GND v | 0.000| V
<
XDat 1500 Vv CTLE B |OFF v XData Threshold @ —| Vv CTLE ® |OFF A4
Variable
B|DztYDETs 00|V e B|Data-XData |w¥ — |V =] dB

5.14.1-2 Data ANEHHTE

% 5.14.1-1 Data ANEEMRBEE#ER (Input Condition)
Data Input Condition #&iRIEH &
Differential Independent Data, XData 728 A )L THEALE T,
1000hm. Data. XData ® Threshold 2337 L CRIZETXE T,
Differential 500hm | Tracking Data, XData 728 A JEL TEEFIL 77,
Data, XData @ Threshold 23 H#E L T A TEE T,
Alternate | Data-XData | Data. XData #7Z=8) A ELTHERHLET,
Data. XData @ Threshold 7% Data-XData D745y
fEIEBIL CRIETEET,
XData-Data | Data. XData #7Z=8) A ELTERHLET,
Data. XData @ Threshold 7% XData-Data @745y
fEIEBIL TR TEET,
Single-Ended Data Data fllz> 7 VR A ELTHALET,
XData XData &z 7o R AL THEALET,

A EE

Single-Ended TEAT 515 E. HRALLGWIZSOT—2A RS
AZIE, BT HRMASNTNDA =T (J1341A) EEYFIF T
Y,

RERBIRIRIMESEANLEFTEEAT L. RBFOREER
ERYES,
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% 5.14.1-2 Data ANREMRBEEER (Data Termination)

Data Termination £% 18 B HE
Differential 1000hm | & E7ZL Data il& XData HIZ 27D 50 Q% GND 2BFERLL .

Data-XData 73 100 Q&7255912 50 QNS vET, 14
OB EOTD, AN1axs 2R Data Al#&dm 50 Q&
XData fli#&5 50 QOO EHEPIAZ AL T GND &7

B ESNTWET,
Differential 500hm | GND Data fil& XData D 50 Q7Y GND (TS E
Single-Ended i
Variable 50 Q. —2.5~+3.5 V DIEE DR E B TS E T,

10 mV A7y 7/ Tk B CxET,

DATAC +\ O DATA + DATAQ +\ o]
500 500 500
Open GND Verm
v 500 500 500
DATA - DATA - DATA -
Termination GND Termination Variable
Differential 100 Q Differential 50 Q / Single-Ended #
1E
5.14.1-3 Data Termination 5% 12 & A#&R i A EDELY é

A EE

MU195040A N D R iGIERISBREERERIEWLESITFE
BELTE30, HEESIE OBEDRR LTS EETNIHYET,

Single-Ended A h%:&#R#C Data, XData DIARIZZES)
EBEAALEEEES. ALY AR =0 EIZHYET,

MU195040A-x11/x21 Z3EBNL TV 5454, CTLE (Continuous Time Linear
Equalizer) @ Band Z5%/E CEE7, sXERPHIL FoEBYTT,

OFF. 8-10Gbit/s. 16-20Gbit/s. 25-28Gbit/s. PCIe3. PCIe4. PCle5

Band O EHN [OFF] UsAADEEIT, Gain 0~-12 dB O#iFHT 0.1 dB A7 >
TTLICRETEET,
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[2] MU195040A X, MU195040A-x22 % 334225 7ny 7%
Ny 7B A 7ay 7 (Recovered Clock £721% Clock and Data
Recovery) /MOIEIRCTEE T, A7 2 al RIFBERHIIE T 007 D IREIR
TEET,

Clock

Selection External Clock v

External Clock

Recovered Clock

Clock and Data Recovery

Delay ® 0| (@) mu 0.000 ps m Calibration

Relative 0| mul Jitter Input @ OFF

5.14.1-4 J0Ov/REEE

MU195040A-x22 FIEFREO A7 (Recovered Clock F72i3 Clock and
Data Recovery) I&, WEIiL57 vy 7 AR T Datal b iAESH-7ay
D AT Ly 7T L E 9, Recovered Clock (X 5.14.1-5) TiL,
HLT-7vy /%>, Bathtub, Eye Margin, Eye Contour 72X ® Eye fEHT
MA[BETT, Clock and Data Recovery (X 5.14.1-6) X, HAEL7=T —%D
BER HIiEZATWET, &R0 /A XM )RR ATHE T, SSC 728K FEAR A%
MA 7455 BER I EIZHBHENLTEEN,

HIAEA R D RBHIE

Data1 —»{
T o0y LR l._»
[ LRecovery
Data2 —b{
d

5.14.1-5 Recovered Clock Bl

ooy T—SB4ER K BEREIE
(o

R N
S P
Ly{Recovery 1 el ay
/
\
» P
LyRecovery 1 el ay

o J
5.14.1-6 Clock and Data Recovery [B] %

Data1

A 4

4

i

Data2

A 4

4

i
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514 AL HT7x—IDRE

_Clock___: Recovered from Datal Input

[28] —» selection |Recovered Clock |v|
[2c] —> Bitrate |Variable |v| = |m| Ghit/s
[2b] — > L Tracking | OFF v|
[2d] —» LBW |m| Target |:| MHz
S w0 e
[ neiaﬂ 0 | mul Jitter Input a

5.14.1-7 BEI/OVIEEEE (MU195040A-x22 REFF)

[2a] A7y 7 E Ay 72 BRI £, MU195040A-x22 54545
ZETHAIuy VA TEEY, BAEIny 72 RIRT DL A7 v aic
JECToR EH H N R RS IVET,

JE:

Data Inputl I[ZASIL7=2T —ZE SN0y 7 BHAEISNET O T,
Data Inputl 2[5 B A TSI TWDLZEAFERL TTEE W,

S ay 7 E Ay 7 TIRBIRMEIERHY ETOT, LT OHIE

ERITEOBHDZERH ET, }%

- JRREEIE yi)

- NFESRHHIE &
Eye Margin &

+ Bathtub &

PAM BER &
Eye Contour #|7E

MU195020A Doy r& 4 r7ay 7Ll 3285413, A
7 ENIR Ty 7 LU TE AT DG AR o A NS e E T,
IO, 7ay I B ORI L DRERE RO T E/NRIZZDET,

[Recovered Clock] #i&IR325L, SSC Az —#%IELLHIET
TN ZENHVET, PCI Express. USB3.1. Thunderbolt L3 —/3D &
FZ AT OG0 E | SSC ARSI N7 —4#% MU195040A (2 A J)
T 55513, [External Clock] %7-/% [Clock and Data Recovery] % i
RLTLTZENY,

[2b] Fl—EAENICHD MU195020A #ENTHL HAEIZay 7 OEEE v
L —hMI MU195020A OEMEE Y FL— R REITEREL £,

JE:
MU195020A DBy —hREDN Ty 7Y 18 —F 7> 50 OB EH
NOGEE, Aoy 7O R — MR EIT FREFEZIXI T REE D FE
ﬁ‘o
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[2¢] EHEE Y RL—1% Preset HiMUARD HINGIRIRT D>, £721% [Variable]
ZERL CANME SIS U= HdlEE AL E T,

# 5.14.1-3 MU195040A-x22 R &k

Preset & {E Bit rate [Gbit/s]
0C-48/STM-16 2.488320
PCIe 1 2.500000
InfiniBand SDR 2.500000
OTU1 2.666060
DisplayPort HBR 2.700000
SATA 3Gb/s 3.000000
XAUI 3.125000
4G FC 4.250000
USB3.0 5.000000
InfiniBand DDR 5.000000
PCIe 2 5.000000
DisplayPort HBR2 5.400000
SATA 6Gb/s 6.000000
HSBI 6.250000
PCle 3 8.000000
DisplayPort HBR3 8.100000
8G FC 8.500000
0C-192/STM-64 9.953280
USB3.1 Gen2 10.000000
USB4 Gen2 10.000000
DisplayPort UHBR 10 10.000000
InfiniBand QDR 10.000000
Thunderbolt1 10.312500
10GbE 10.312500
10G FC 10.518750
G975 FEC 10.664228
0TU2 10.709225
10GbE over FEC 11.095700
10GFC over FEC 11.316800
SAS3 12.000000
DisplayPort UHBR 13.5 13.500000
16G FC 14.025000
InfiniBand FDR 14.062500
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% 5.14.1-3 MU195040A-x22 £&ErE (§5)

Preset 1% {E Bit rate [Gbit/s]

PCle 4 16.000000

USB4 Gen3 20.000000

DisplayPort UHBR 20 20.000000

Thunderbolt2 20.625000

SAS4 22.500000*

SAS 24.000000*

InfiniBand EDR 25.781250™
100GbE(25.78x4) 25.781250™

100G OTU4 27.952496™

32G FC 28.050000*

PCIe 5 32.000000*

100G ULH 32.100000*

Variable 2.400000~21.000000 Gbit/s

2.400000~32.100000 Gbit/s™*

% : MU195040A-x01 SEEERFD I
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[2d] —7"#4 (Loop band width) ZF%E TXET,
LBW & ET [Variable] #i#R4 5Ly M —MIRUT-HPHCTL—T7 4

AR ECTEET,
Operation Bitrate [Gbit/s] % EHIPH [MHz] 1 MHz Step
2.400000~5.500000 3 MHz EE
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] £7-i% [Bitrate/2578] Zi®IRT 5L (£'vh—FN1667 £
7213 2578) MHz TRIHL/EEZREL £,

[Jitter Tolerance] ZiEIRT 5L, XM T2 AME IV — 7 A i
RITRELET,
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[8] MU195040A (2707 DIRIE&HZLSE LI ENTEET,

[3a] [3b] [3d]

[3e]—>DeIay | | 0 | @ mu | 0 |j|]|]| ps

[3c]—>[ Relative ] | 0| mu Jitter Input E <«—[3f]

5.14.1-8 Clock B /EE HE

[3a]l 2 mUI {7 CEEENRE TEET, MU195040A Tl Ul HA 2 HL%EIC
BEL £, BEEZBINS 5L BEESEINL £,

[3b] ps BN CRELEENHETEXET, 2 mUI BAAEYELL T, By
HDOBAENS ps HALITHREL CWET, Bia 7B s 2 DD
FPH DN IELL WG, “-- ps” EERLET,

[38c] [Relative] #%yF 35L&, BAEDIBIERS. 0 mUT ZHUEL L THEXTAYIC
2 mUI BALCTRETEXET, [Relative] ZfERT DL AHXHENSELED
PRIE I CHE L ELET,

[3d] [Calibration] #¥>F325L, H R IEAZEREREITLEST, A& LD

LED FR0REa0E S RIEDEITAHERL 4. LED FoR sk ant ﬁ;&
& IR BT, BIEFAT PR RS RSB B0, lEd
= AT B AT LTS, vk

[3e] Delay DIEAE EE LS CNDEEITIREAO LED 288 L%,
[8f] PvFASIDOFEERLET,
DB EIRENT vy 7 AT Yy R IR ERE1THH A1, Delay @
Jitter Input % [ON] (ZLTLZEW, 5L 05.11.7 Yo X EHShi-5
B ANNTHHEEORE | ZS L TLIZEN,
E:
BB NEbo- A ERIFRESERNEboT- 85813,
Calibration #ELET 77— AH35 4T L F 3, Calibration Z3ITL72\ 5
B BEONARRELVZEN KELAR0ET,
MU195040A DOALARRRE X, mUI BALZNEREEREE L T D72
vl —ha 282 HE ps AL CRIRESNTWBENEDYET,

[Miscl] #7 @ [Pattern Sequence] % [Burst] IZERETH&.
[Repeat] Zax i L7zb& KOALFRRR EMEEE SRV E T,

Auto Adjust FEATHIX, 7y 7 O E Fi sUZIBUVAT 72012, H
\Z Delay OEIEENE(LLET, €D Delay @ LED, BLD
[Calibration] @ LED 2R SUATURET ETNEFE TIEHVFEE A,

Combination RETDHHE. BXO VA ETINTE T2 ANTTT 5548
DENE T ERCHEBEFEIZCOWTL5.11.7 PvFERISNTAE S22 AT
THEE DR TE | R L TLIEEW,
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5.14.2 Measurement Restart[Z2DUL\T
RELFRFHIZHEVAZ — T AE B 2 EIRLET,

—Measurement Restart

I Data Threshold I I Clock Delay I

5.14.2-1 Measurement Restart ZEiR

% 5.14.2-1 Measurement Restart ®:&{RI1EH

=EIER SES
Data Threshold [Input] #~7'N® Data/XData Threshold % 5% Kf
(2, WIEEY AL —RLET,
Clock Delay (Input] #7N® Delay £ HRFZ, PIEEZVAZ—E
Lihﬁ‘o
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5.15 Capture #5E

5.15 Capture #4#E

ANENTZRER Y — T — 2%y 7 F T 5HI121F, MU195040A e fE 8] D
[Capture] ¥7 %% TFLET,

5.15.1 HREEM®
DI BB BT BT S ORGE I DN THIILET

=1

. Result MeasurementIEI Pattern IE Input Icaptura Misc1
e T |

=== =—==—=—==========
[1] _)W‘II » Capture I I ArGaET Ii
ﬁﬁiiﬁ: <'U ez I I e feieezioy) i ‘
i A ittt
ﬁqupﬁtx////r;;a@;"‘““"""""""""'-------1
I
[3] : MNumber of Block | 128 |
\ J
IE E E&Eﬁﬁiﬁ __: Trigger | Match Pattern | Position ‘ Top |
Match Pattern Length | 4 | bits
[2] Format | HEX |

Match Pattern

’ ‘

Mask Pattern

| o 2

By

5.15.1-1 Capture 47

[1] B —rDOF 7 F ¥ a2 EITLET, £72. Condition Setting D
[Trigger] # [Manuall (ZZIRL7Z5EIZ, Manual NI AT LHZERT
EESCR

i
LT OREDBRE . F¥ T F a2 FE(TTEET A

[Miscl] #7 @ [Pattern Sequence] 7% [Burst] @& . [Sync
Control]l 28 [Quick] DA

BER #I7E T Sync Loss 23584 L T\ AE X
1Z7>® Data Interface TT TIIH ¥ I F v E2FEITL TVDEX

‘I [> Capture II Trigger I ‘

5.15.1-2 Bi4RERE SRISEE
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% 5.15.1-1 Capture-Trigger

=EIER SES
Capture RS — o DO IARZBIGL £ T,

BAth3 5L, [Capture] E LED 23#kfail720%
9, Trigger SN T HETIL, FHFHIREIZRD
Trigger ZFFANHAEL . P ATY ~3tBR S5 —2 D
BIARNTE T T HE, BiAHZEIEL ., [Capture]
o LED B AIZRDET,

Trigger Condition Setting # A7 R ARy 27 AD [Trigger]
T, [Manual] ZBIRL7ZGEICARS &2y T T
Bk, BB Y— OIIABE B L ET,

[2] HEHBREEKND [Condition] #%>F 3 %L, Condition Setting & 7
07 RNy 7 AREEE T, Capture #3477 HANZ, X ELET,

X B, [OK] TeENEHINET, [Cancell 25y F T 5L, BRELK

L, BHEAPACES,

5.15.1-3 IRBAREFEE [Condition]

Condition Setting x
[2a]—> number of Block |ﬂ| @
[2b]—> Tigger |m| Position |ﬁ| Cancel
[2c]—> Match Pattern Length |74| bits [29]

[2d]—> Format |HEX |v|

Match Pattern

[2e]—> © |

Mask Pattern
21— ° |
[HoLo]

5.15.1-4 Condition Setting # 4 7R RyH R

[2a] F¥ 7 F v TR ER Z— D Block A iBIRL £,
FRETED Block #21. 1. 2. 4. 8. 16, 32. 64, 128 TT,
X7 F v T 5% Block DRKEXE, TAATRENET,

Block Size = 8 Mbits / Number of Block
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5.15 Capture #5E

[2b] v FF ¥ &t % Trigger FERIZEIRL £7,
% 5.15.1-2 Trigger DHE

I5H BERAS
Error Detect PO HRF v 7 F v 2B L £,
Match Pattern A ELI-HFE Pattern O —EMHEEZ Capture ZBH
HRLET,
Manual 5.15.1-2 @ [Trigger] #%>F L7=&LZIZ, 1 Block

570 Capture ZB4aL %7, Condition Setting %17
17 7Ry 7 A0 Number of Block i%E=V7 Tk ELTZ
Block 7. [Trigger] #%vF 7§ 5L, §<TD Block ®
Capture ZF/TLET,

External AUX Input ZRIZZIZASLTNDEZDLH FRD
TV TEYT T EPIALET,

[2c] [Trigger] (2T, [Match Pattern] ZERL7-&LEI—Ehi 3% Pattern
DFEE% 4~64 bit £T 4 bit B TRELET,

[2d] [Trigger] (2T, [Match Pattern] ZERL7-EXC—EdR 3% Pattern

D3R~ Format RN LET,
% 5.15.1-3 Format MR E o
1EH BENE ;;E
BIN 2 WM TERLET, &
HEX 16 B TERLET,

[2e] [Trigger] (2T, [Match Pattern] ZERL7-LEI—Ehi 3% Pattern
ERELET,
Az
2 Ch Combination % &R Match Pattern (£, MU195040A @
Pattern Editor T 16 #EMF ~S5 4 B MR TREL TEENY, 16
HERRROE Y M ET2 T Match Pattern (12820 &0 v 7' F v %5
I CEEE A,

FF 56 Pattern Editor &7~ (Hex)

AN

1111 1111 0101 0110  Pattern Editor &~ (Bin)

1101 0101 Match Pattern &3 (Bin)
E5 Match Pattern #&%h (Hex)

[2f] [Trigger] (2T, [Match Pattern] ZERL7-EXC—EdR 3% Pattern
DG v AT T L bit R ELET,
—EMR A~ A7 T2 bit 1, 1ICREL TTESWY,

5-135



BEE BELE

[2g] Trigger JENOF YT Frafltn I M ELRELET,

£5.15.1-4 FNTFYrBABRHEBEDHRTE

IHH BRERNE
Top Trigger AN E LARE OB 2 — L 2% 7T ¥ LET,
Middle Trigger F&ENLEDRTHDORER SF— XY T F ¥ LET,
Bottom Trigger AN ELRTORER N F— Xy T F v LET,

[8] F¥TFAREROFTRIEAZRIRLET,

| Acquistion | | BifFatern

5.15.1-5 #EREYVIAHERRIEHE

£5.15.1-56 FHATFriERRTERER

IHH BRERNE
Acquisition | MU195040A (2% 7 F ¢ L7z RA TG 572D O E

HZPEET,

X 7Ty LI R0 R R FTIEIL, [Bit Pattern]. [Bitmap].
[Block] 23®Y £, [Acquisition] %%y F L THx¥ 7 F rif
RELUG%, R FIELOVREZ DN TEET,

Bit Pattern

Fr T F ¥ LI/ % — % Insertion Error. Omission
Error 73075 X91C Bit Pattern ¥ CHE/RLE T,
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5.15 Capture #5E

Capture Acquisition

[3a] —>| () capture Al | 128 | | Start I <« [3f]
[3b] —» @ capture Block | 1 | -

. 1l
[3c] — > startBlockNo. | 1|
[3d] ——————> Number of Block | 1 | [CIOL] [3h]
[3e] —————> Valid Blocks [ 1 |

X 5.15.1-6 FrTF¥RRT—INYRAHDERTE

[8a]l *+v7F ¥ L= ~TD Block # £~ T B AITRIRLET,
[3b]5F 7" F ¥ L7z Block DH T, i L7z Block &~ T 255 IT#IRLET,
[8c] #RBH%AT D Block DEFESEFEELET,

[3d] [3c] THEELZ Block #F 5 LARET, #2592 Block DEAFEEL £,
[3e] HViAZ 7D Block #& 7R LET,

[3f] [Start] Z%>vF 35L&, [3al~[3d] THEL Block 0DOF¥7'Fv7 —
HDOWIAF & BIIEL F77, BIA B EERE]IT Block Zic L0 E/2DFE T,

[3g] [Abort] %5y F T2k, F47F ¥ T —FOWMYALE HEFLET, PHTL
T8 6, BVIAZ 5 50 Block Off Fi3 4R ATRET T, 1E

[3h] [Close] #%vF 3 5L, BHmaEALET,

By
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5.15.2 ZF’/REE (Bit Pattern)
[Acquisition] (ZXV, ¥ 7' F 7 —FEE G LI=t% [Bit Pattern] #%>F 7
%, Bit Pattern Bia & /RLET, F¥7F ¥ L7k ¥ —>2% Insertion
Error. Omission Error 23472%591Z Bit Pattern 5 CR/RLE T,

[10] [?] [|2]

Standard BERT for S|

| Capture

__________________________ X T
( Fie CursorAddr 0x0000009C  Position 0x0000009C | e !

——————————————————————————— Block Length (65536
1

3]
[4]

( T+00 F0T02 03 707+05 706 +07 +08 T0G+0A+0B 70T +3D FOE+0F +70 +17+12 13717 +75 +i6
0x000000p0 || ca C3 65 74 A0 C4 3D 67 70 AC DC 15 37 81 4E [ -viewer Mode
0x000000K0 F8 59 EE 2B 9B 06 AS E8 23 8F 36 DD 49 30 49 5E [Hfinotation  [exteyee)
0x000000R0 48 3A 4F 62 5C B2 34 53 46 14 6B 86 86 E8 E9 8D !
0x000000B0 8A D2 C1 11 79 98 EA AD 80 12 FF 91 FE 9B F8 A7
0x0000000H0 EC 2F 97 1E 8D B8 D2 6D 12 91 90 9A 9C A0 B4 3C | rror
0x00000060 47 76 6C CA 95 40 80 7C FE F5 F9 C3 EB 77 84 CE !
0x00000060 E5 59 A0 2A 3F 03 7D F4 F3 C5 D7 63 0C BS D4 43 !
0x000000V0 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 {
0x000000b0 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 [ -CEm e
0x000000B0 93 C2 97 70 8C DC D5 35 01 41 F8 7B EE E7 99 AE Vpattern
0x000000E0 AA 18 03 AF F6 1F CB BF 46 7C 6A F6 81 C8 FB 4D

Format [pattem )

[3]

©ns  Mow [ wsiom

[6]

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 75 14 C1 85 7A EO E1 BD BA ! error searcn

0x000000F0 72 62 D2 B1 10 59 9E 2A BB 00 65 FE A3 F8 37 EF :cantmuous Error | =z 1 bit [7]
0x00000190 4F 9C 5E B6 38 4B 6E 44 9A 64 A2 A4 30 27 5F 2C

0x00000110 3D 17 71 8C DA D5 21 01 39 F9 6B E8 87 8C EE D5 :wwww
0x00000120 99 02 A9 FO OB DF C7 3F 6D 7C 90 F4 9D C4 B3 64 |

0x00000130 54 A6 04 2B E7 07 AD EE 13 9B 96 A6 88 28 CF 0D

0x00000140 5D DO 33 1F 55 BC 02 77 F2 CF D1 5F 18 3D AF 72 E

5.15.2-1 Bit Pattern B &

E:
By hRZ—UFKoRITH =17, L="0"O1E#HEEL TERLTWET,

% 5.15.2-1 EREIEE M
&5 IHH FEEEEEM
[1] | Cursor Addy/ Cursor Addr: RIEDOT Oy INO I — )VOLEDFZRINET,

Position Position: XX T TFY LT —ZeR (&7 ayr) OFTOMED
FTRSNET,

[2] | Block #1795 Block D& S ELET,
[3] | Block Length Block Length 23#/REIET,
Block Length = 8M bits/ Number of Block
[4] | Viewer Mode Notation:
Bin
Hex(Byte)
Format: Capture Data £~V 7 DX R FIELOIVEZ ET,
Pattern: 2 #5 (0. 1) F72iF 16 #E (0~9. A~F) OLFH
Pattern + Waveform:
235 (0. 1) FRe NRZ B 5AA—VFR
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5.15 Capture #5E

£ 5.15.2-1 HRTFEHFMA (K

&5 S| P RESEHE

[5] | Error Error bit O ;LA (B HRA) BNFEIRSNET,
INS: Insertion Error (0 — 1) IRE,
OMI: Omission Error (1 — 0) T
INS/OMI: Insertion and Omission Error 4

E:
XX S FXAEREE Y IR — U TRIRLET,
MU195040A DU T 7L ZF—2 %0, 1, £720% 16 HETHEIRL,
T —OFEFIZIY, TRATRRLET,
TIT—=PRAEL TV RV EYMNITERENHVET A, F2, KT —
WEF = l%A A T73THZELICED Capture Data o=V 7 DfEFEK
TRDF Y AT T HIENTEET,

Move and Search

FrTF LT —2OHhn 2 K (0. 1) F72i3 16 #3 (0~9, A~F)
THRELIXLFHEmERLET,

Pattern: EEDO/NS— e | Ay TR TEET,
Jump: FBESNIET RLVARARE =N — I NVEBEILET,
Head: XX P F X LT — R — DRI — Y VAR E)
Liba‘o
Tail: XX T F ¥ LT — R — DEBRIIT— IV ER
L ET,
Address: BELETRLANMEICH— YLV EBEILET,

Forward Next: [Pattern] CTiXEL =/ Z—NZ—FT D/ 32— & Hi
FIRE L, RO/ ITFOMNEICI— NV ER
L FET,

Backward Next:
[Pattern] Ti¥ELTZ/ X — Nl —FT 5% — %1%
TR L, oD ->Te G813 EONLEIC T — Y NV E R
L ET,

Line: Capture Data Z/R=UT D 117720 DOEREZIRE
Li‘ééo
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% 5.15.2-1 FHRTEIEHFMA ()

&5 IHH FEEEEEM
[71 | Error Search HGr T AT — DT —DOEEAIEEL TMEBELET,
Continuous Error: 53R 57 —DE G a8 ELET,
1~256 bits. 1 bit A7~
Kb —#% (=) F3LE (2) THRELET,
[8] | Capture Data # | X¥ 7T ¥iiR (=7 —1HFREFATHES) 25 2 #8 (0. 1) F72i% 16
ARTYT 5 (0~9. A~F) TEREN, =T7—0RAEL-E NIz T —OfENY
FROTEREINET,
2 HEHFIRDEX|Z, Viewer Mode @ Format % [Pattern + Waveform)]
IR IET DL — A A—DNFoRENE T,
[9] | Block %) #7175 Block #ZFEL £,
[10] | File XX S TFARERE NS =T —HET 7 AVIRGFLET, o, RAFLTN

=T = DT ANEREET,

Save: F¥TFVFERT —HLFy T F LI F =BT 7 AIVIRET
EFET, RET7ANVOREEIILL T OB T,

Binary. BIN Text, HEX Text:
Bit Pattern B[ CORIROHITRITHE L ET,

Binary(export), BIN Text(export), HEX Text(export):

T ERE BT NE = T ANV R CEET, RFLTE T 7
AL PPG BXOED @ Pattern Editor |2 TRt/ iATeZ EAT
xET,

Open: RFLIZFY 7 F ¥R 7T —4 (Binary. BIN Text, HEX Text)
TR SYUNG N 2 it N D S A
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5.16 Miscl #5E (MU1950404)

5.16 Misc1 #8E (MU195040A)

Miscl HERETIX, NF—r i —r U 2 AN AR ELET,
Miscl H#EREZFRE T H120E, MU195040A #RE@EE D [Miscl] #7 % %ZvF L

=7
Result | Measurement |@ Pattern [B Input |Capture | Miscl
Pattern Sequence
Pattern Sequence Repeat v Source |External-Enzble v
AUX Input
AUX Input External Mask | Vth |0V v
AUX Output
AUX Output 1/N Clock v
1/ 64 | Clock
3
1E
7
&
5.16-1 Misc1 27
#5.16-1 Misc1 REIER
IEH L]
Pattern Sequence RS — L DA HIEERELET,
AUX Input BN REZ R ELE T,
AUX Output B M REE R ELE T,
E
MU195040A-x20 CTix AUX Input ®i% €. Datal, Data2 CHi@ET

o
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5.16.1 Pattern SequenceM & E
WET DR 7 — DR T R BRIRLET,

IF{esuItheasurementIB Pattern IEI Input ICapturelMiscll

__Pattern Sequence

External-Enable |v|

Pattern Sequence |Repeat |v| Source

5.16.1-1 Pattern Sequence M X E

% 5.16.1-1 Pattern Sequence W& E

REEHE RE

Repeat Bk H—2 D Repeat 7 — ¥ %55 T DB E T,
FIZE AT AR D T DITAE L ET,

Burst B2 —2 D Burst 7 — X% 5 T OBRIEIRLET,
FALEE TR E DR ERHEOUR 5B <> Packet 1#{5 D
A OT= D HLET,

xt Gl 72 B3R N4 — 21X PRBS. ZeroSubstitution .
Data, Mixed T9,

21—

5.16.1.1 Repeat/\3—2DERE
A Z—2 D Repeat 7 — ¥ % %5 T 5455 1%, Pattern Sequence T
[Repeat] ZiIRLF7, KRR ETHHEB IZHVEEA,

5.16.1.2 Burst/S\2—2 DR TE
RERH—2 D Burst 7 —H#& %57 584513 Pattern Sequence T [Burst]

ZERLET,
_Pattern Sequence
Pattern Sequence |Bur5t |V| Source |ExternaI-EnabIe |vf‘_[1]
121 —] ey o) |
[3] —> Enable Period | 256 000 | bits
[4] —> Burst cyele | 25 600 000 | bits

B

5.16.1.2-1 Pattern Sequence (Burst) DF&E
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5.16 Miscl #5E (MU1950404)

[1]

ANENLHERASF = DH R B AR OV EZ S AIL T ORETT &
ZIERL £,

5% 5.16.1.2-1 Burst ZXEIEH

IHH BREAR
Internal*® Wit I A IS NDRER 2 — o DORIEM 2R E T 57

b D — Mg 5%, MU195040A #h 026 A S+ 4,
MU195040A NEFCRRELET,

ATHE B DOFZHEAR] ., A0 U E 2B DA AL
i‘a—o

External-Trigger ™ ANSNDRB A — DB DG ELZAI T2

ETAEEIEHLUET,
BRI OESIL, [38] @ Enable Period TiRELET,

External-Enable ANENBREBE A — L OFNAR DB EDZAIL T EE

SERETOHEEITHMALET,

R/ —2 @ Burst Cycle & Enable Period 73— & T2 541X
[External-Enable] Z#¢EL TZE0Y,

ANENDREE A Z—2 & [1] @ Source 155? Delay ZiXELE T,
[Auto] #EIRKFIZ Delay fiEiz MU195040A NS C HEBAOIZFHIEL £,
Auto ZEIRLTWABEX, [3] @ Enable Period 22 EL7=E1X, —E
[Manuall — [Auto] OEAEEFT-TIIEE, }%
[Manual] ZREFIZIE MU195040A PNEECTOFEXHERIE bit 8% 3% €L %
T, ZOLE, Aux Input 7O AT DIE B3, R 7 — D3 F 27 B
EERLET,

A RIPHIL, DL T2 ET,

By

Combination 7% Independent D354
0~2 147 483 640 bits. 8 bit step
2ch Combination D&
0~4 294 967 280 bits, 16 bit step

[1] @ Source % [External-Trigger] ¥7-1% [Internall (ZF%EL TW\%
Y& AUX Input (A3 250k 37— @ Burst Cycle DEfi(5 536
X HZ bit BTRELET,

# 5.16.1.2-2 |Z Enable Period D% ERIFHZ RLET,

[1] @ Source % [Internal] (ZF%EL TV 5554 . Burst Cycle (AJ1&#L
LR/ F—2 O Burst 5750 1 JAH]) ZkELET,
#< 5.16.1.2-2 IZ Burst Cycle D% E iz R~RLET,
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%< 5.16.1.2-2 Enable Period & Burst Cycle

ik il

Slot
Combination £§

Enable Period (bit)

Burst Cycle (bit)

1

Internal FFiZ
12800~2147482624

External-Trigger Ffl%

12800~2147483392

25600~2147483648

Internal FFiZ
25600~4294965248

External-Trigger Ffl%

25600~4294966784

51200~4294967296

512

.
P il
/I.

Burst Cycle & Enable Period D721, 512 bit L. - Disable X[t
DILELTT,
2ch Combination FflZ Disable X2 2 f5&720FE 9,

Delay X E T [Auto]l Zi&IREFL [Sync Controll DFXEZ
[Frame ON] 2L CTL7ES0,

Delay #% & T [Auto] Z&IRFFIZ FRLOIE AL T L5513,
Delay &% iE%x —E [Manual] IZ3%EL, O [Auto] (ZEREL T
S0,
- R Z—2® [Burst Cycle] £721% [Enable Period]
[External-Trigger] i#RIK;D [Burst Cyclel
[External-Enable] #iREFD [Burst Cycle] ¥7-i% [Enable
Period]
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5.16 Miscl #5E (MU1950404)

5.16.2 AUX Input® & E
AUX Input 27 XA T HEAI T E 5O HBERELET,
AUX Input ZRIZZIZATTHE 5%, Burst [ 5 5DXAI T HbHELT
ERHTEET,
AUX Input O EH B AL FITRLET,

AUX Input
AUX Input Burst w| Vth |0V v
5.16.2-1 AUX Input 5% 18 B Bl
% 5.16.2-1 AUX Input ME&EIER
IR £ EA
Burst [Pattern Sequence] T [Burst] 23E8R&741, [Source] T

[External-Trigger] F£721% [External-Enable] ZfiEL =L H
LET,

External-Trigger: b EADTo %L T bk EL7Z Enable
EUARDOX T —# DG 270 ET,

External-Enable: High LUV D], T —4BNHEhER0ET,

External Mask Low LUV A NIRRT BlEZ~ AT LET, }%
Capture External | Capture @ Trigger % [Externall (Z5%EL7¥4A . Capture OBk ji
Trigger N HEANSILET, ik
Vth AJJ Threshold ®F%E% 0V, —0.25V, —0.5V /HEIRFJFETT,
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5.16.3 AUX Output® & FE
[RIHME 72 EHBI7(E B HNC DWW TR EL T,

5.16.3.1 1/N ClockMDi&*E
[1/N Clock] IZERETHE, FAENRFT—AZRBILT-S B ey 752384 LT,

—AUX Qutput
[1]> auxoutput |'1fN Clock |v|
[2]_—) 1/ | 64. Clock

5.16.3.1-1 AUX Output Clock %18 B E &

[1] AUX Output % [1/N Clock] (ZFELET,
2] WmEZeyr7O5EREFRELET,

=IL== /\ [£H]

REDEE (N) 1X4~512 DA 2 ATy TRETEET,

5.16.3.2 Pattern SyncM %€

[Pattern Syncl (2% ET DL, B/ Z— U HHIEFRHIL TODXAIT1E 5%
AUX Output ZRZZITIEAELET,

—AUX Output

[1 ] —MUX Output |'Patte rm Sync |v|

Position

Block No. T_""i":
2 —»|j S——
| Row No. | 1)

____________________________

5.16.3.2-1 AUX Output Pattern Sync % 18 B EImE

[1] AUX Output # [Pattern Sync] (ZRELET,

(2] [FHHME B SV ADFAMEZTEEL £, RS F— AL TRIENER
DEILVES,
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5.16 Miscl #5E (MU1950404)

#*5.16.3.2-1 REMES/ULAFELEMEDHRE

HER/ 52— BERAS
PRBS. PRE— SN U CRAEL, 2OV AN B T35 — 2 O ST E IR L CHRE
Data. LET, fRERPHIL, L FIZ20Ed,
ZeroSubstitution 1~(Pattern Length*& 128 O fw/NAfEH — 135). 8 bits Step

K 34359738105 £ TR iE

2ch Combination Ikf:
1~(Pattern Length*& 128 D&/ NAfEE — 271). 16 bits Step
K 68719476209 £ TR IE Al

Mixed BTy I FEA T — IR LTI AEL L 2V ALET Block & Row DAL
ECTHRELET,

*: ZZTUVY) Pattern Length |%., [[X] 5.13-1 Pattern #7 |® Length 2°
511 LA FDEE 512 PL IR0 IO ITHEEfE LT,

2ch Combination ®&&(X1[¥] 5.13-1 Pattern #7 |® Length 7% 1023
LU 1024 LLE (SR DIDNTEEAE LT T,

5.16.3.3 Sync GainD X E
AN LT- 2 &R {5 B% AUX Output 217X SILET, Vg
R 2 WS 35E, AUX Output 217 Z D&MD High L-LIZ7eDE7,

By

5.16.3.4 Error Output® & &
MU195040A 7% Error i HL7-Z %/~ 715 5% AUX Output 237X H
HLET, REHBIIHVEE A,
Error 235 HEi1HE AUX Output 237X DFEEN High L ~/UZ7R0ET,
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5.17 Auto Search #gE

Auto Search’l%% 1. ASIT =T L CAL Y a VB E SN AR & i &b
Auto Search REHEHZRRT AL, mimA EiZdHs [Auto Search] &4
FLET,

Auto Search ##E(% Data, XData A JJ{& %@ Threshold. Phase Delay %
WARIZRRELE T,

Search

P stat Wy Stop | Ot o d

5.17-1 Auto Search

JE:
[Input] #7 %27 L —EL 7 LTWBHA1E, Auto Search /T T&E
/\Jo

5.17.1 Auto Search A HEZFIER

s ([1]. [2]. [4]. [5). [7]) 7% Auto Search EhfEz% EfEl, T ([3]. [6]) 23
B VR G Ay MR E BRI 36 OV SR R I L 72> TUVET,

Auto Search

Advanced m [I] [i-)]
[1 ] oo ‘:79”9(”%’ |'| CTLE Auto Adjust W‘m [8]
[2] —Piem ‘:Thresho\d&Phase |v| m WI(_ [7]

Thranhald

«[6]

[3] —

Slot6-2 ED < || — Y

5.17.1-1 Auto Search #4704 Ry R

MU195040A TiZ Advanced IZfE A TExEF A,
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5.17 Auto Search #5855

Auto Search

Advanced OFF [4] [5] '?

¢
ode Fine(PAMA4) w| W  “akaiaiahsink ~ahahaaaiaiaih
—ﬂ 1 ctop h
(1] CTLE Auto Adjust (e SHrC) [P e
tem Threshold&Phase v OFF r___h_‘"___“_"":
[2]—* i[RI ResetAll |
r‘“““““.:' __________________________________ !
]
Slot6-1 ED Upper (Wil — | e

3]

[6] [7]

5.17.1-2 Auto Search #A/7BJHRvI X (PAM E—F)

[1] [Model EH D235 Auto Search D FEITHTIEEEIRNLET,
£ 5.17.1-1 ETHEDRHRE

Mode BREAR
Coarse (NRZ) | "—FRU=TIZEHDHFAELFZITLET, Fine NRZ) LV IEEFR CHREITK
TLET,

Auto Adjust HEREZZEATL THE TSR 7256 LIRIER EORE RITRVET,

Fine (NRZ) N=RY=TIZE DR LY TR =T - T AT R ML DMAARE A AT | R
E9, Coarse (NRZ) JOHFHEESE T £ TITRFRID DN ET, 1E

Coarse (PAM4) | PAM4 D41 ~/L (Top. Middle, Bottom) DAL z/L R i sz B
LET, ANEIED High, Low L ~La i H UGB ZTEL £7,

By

Fine (PAM4) Coarse (PAM4) STk, Y7 by =7 « T )VIYX NI AR EFZITLET,
Coarse (PAM4) JYOLFR%ESE TE TR ET,

Vtop_High

............ <«——— Vth_Bottom
Vbottom_Low

5.17.1-3 PAM4 KD Vth 4 A—2
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(2]

[Ttem] TEH D H7235 Auto Search DRI TR EIRLET,
£ 5.17.1-2 ETHRDERE

Item BREAR

Threshold&Phase | Threshold & Phase @ Auto Search #3{TLE9,

Threshold Threshold @ Auto Search #EfTL £,
Phase Phase @ Auto Search #FE{TLET,

(3]

Auto Search FEITXIRETHA L HT2—ADRZ % [ON] ICLET,
[Mode] T [PAM Coarse]. [PAM Fine] ZZIRL7-Lxi%, —F T2
PAM i JEDOL L% [Topl. [Middle]. [Bottom] 753&IRLFET,

[Input] #7C CTLE % [OFF] DAMIEREL TWDEXITEIETEET,
[ON] 123 %&. CTLE D7 A% —FLET,

[Start] 2%y F 35L&, RE [ON] IZLTWAAEYRD Auto Search
ZEAMRLET, A% 1oL E [ON] (279 5L. Auto Search #Bi#69 5
ZEMTEET, [Stop]l ¥y T 3 5&. Auto Search ZH KL ET,

Auto Search FEITHE AT RLET,
#*5.17.1-3 #HERFRIEH

HBRER RE

Auto Search N ARFITOHEB AT RLET,

Failed Auto Search IZRML7-THH &£ RLET,

XXXX mV Data/XData Threshold Auto Search FEITHER%Z mV H

ALCTEIRLET,

XXXX mUI Phase Auto Search FTf5£% mUI HAL CERRLET,

XXXX ps Phase Auto Search E{Tf % ps AL TR RLET,

ps HALIE mUI B BB BT o2 OfE THEL TR
~LET,

[Set All] ##vFT5L, T _XTHOARaYDORZL % [ON] IZLET,
[Reset Alll Z&yF T2, F_XTOROYIOARZ % [OFF] IZLET,

[Close] #%vF 5L, Auto Search XA 70/ Ry 7 A%ACET,
Auto Search D FETHFIIRZ L HHAETEER A,

5-150




5.18 Auto Adjust #455

5.18 Auto Adjust H#5E

Auto Adjust #&HEIZ. MU195040A (A 1T D8 B DAL 27 =—A5MDEAL
(XL, BB RGBT E AL s /LR EBEITIBY VAR R E LT D RE T
7, Auto Adjust HEHEZ LR RTDHIIE, EV2— T 77 arD [Auto
Adjust] #%yFLET, ZORZZEAEL T, Auto Adjust BEREZ BRI LY
EIELET,

P%.  Start )

5.18-1 Auto Adjust
2
[(Input] #7 %271 — 7L TO5EAE1E, Auto Adjust 51T TEEH
/\/o

5.18.1 Auto Adjust A IR EIER
EES ([1]. [3]. [4]) 2% Auto Adjust EhfEsx ek, Tub ([2]) 2EERfSA1
BT 2 — AR FE IR E 2> TOET,

Auto Adjust X B

: e

, > 5

[1]——> ttem |Thresh0|d&Phase |v| D if

_________________________________

5.18.1-1 Auto Adjust ¥ 4/ 7B5RYI R

[1] [Ttem] T HDH 5 Auto Adjust DEITx G BIRLET,
#*5.18.1-1 ETHRDE
ltem BEASES

Threshold&Phase ALy aVREEENAHO BB L EITLET,
FEITHIETH 5.14.1-1 Input ¥#7 1@ Threshold &
Delay Z#{/ECEEHA,

Threshold ALy aVREED HEFHEAFATUET,
FATHIXI 5.14.1-1  Input #7 ] Threshold ###
EC&EEE A,

Phase AR O BB A EITLE T,
FITHIET 5.14.1-1 Input #7 J® Delay ##/ET
EEHA,
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[2] [Slot] VARDHAE Auto Adjust ZFEITTHARY NG FDARZ % [ON]
IZLET, MU195040A-x20 Tldk, F¥ 1N &E 5 DAL % [ON] IZLET,

[38] [SetALL] #%vF 5L, T _XTHOARRYIDARZ L% [ON] (IZLET,
[Reset ALL] #%vF 4 5L, +_XTCHORayhOREZ % [OFF] ([cLET,

[4] [OK] Z&yTF 5L, AZ% [ON] IZLTWHARYED Auto Adjust %
BIthL 3, AheAravyboRZ % 1 2L E [ON] 127 %&, Auto
Adjust ZBf1ETEE T, [Cancell 2% >F§ 5L Auto Adjust ¥ A7
N7 2% PACE T,

[Result] #7 N FHEBIZ Auto Adjust SEATIRREDE = NRFREINFET,

Auto Adjust 15 1EH=° Auto Adjust *fGAFOIEE X4 - - -"EFRLET,
Threshold /% XXXX V Bz, Data Delay /& XXXX mUI 5L XXXX ps H.
(AR ARLET, ps AT mUT BB JE A 7 o 2 DfE CHAR L CRRLE

ba‘o
Data Threshold | 3.186 |V Data Delay| 254| mu
XData Threshold [ 3.202)v ( -20.430 | ps
5.18.1-2 Auto Adjust ETHREEE=SE@ (Result 7 H)

Z:

Auto Adjust #EREEZEH T 25A1. 70ARA b 50 %DIE5E AL
TLIEEWN, Z7BARAL R 50 % TRWME 5% A 1T 5E, Auto Adjust 7
RENIELSEMELWEENHOET,

5-152



519 HEWIE

5.19 BENAIE
MU195040A L. 7av7fifH T RORE (ifi~—0) BLOAL v a/LR
BIEH OB ALyialR~—U0) 288 HBINICHEL Ty — 07
EOREE B BN ET AL T B8 ERERERSHVE T,

- Eye Margin Jl&
- Bathtub A

- PAM BER #ll/&

- Eye Contour &

A B E IR L COREMI DR E STIEIZTMX190000A ~ 7 FAIA VT 4T FF
AR H#E 72T B EIE SR TTZE N,

7
ik
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5.20 Noise FEA H\E

Noise ZEIINT 2341, MU195050A #/EE @ CRELET,

5.20.1 MU195050A D& {EEImE

[8] Noise Generator

@ »
Data Input 1 ' Data Qutput 1

Data Input 1 J—| Data Qutput 1
<9

(1] >
v G O | e

External Input

[2] >

External Input
3] >

4 mvVpp

| 2.000 GHz (\\\\\\\\

Ll
| 0.200 mVrms

Data Input 2 | Data Output 2
Data Input 2 ~ Data Quiput 2
hvy
sttt
| —_—
: Presets |Manua| |v| :
\ J 1
: Amplitude Frequency Band :
! — —_— —_— |
: | 10 | mvpp | 100 MHz |Low |v‘ 1
0 1
J 1
! 1
! 1
! 1
[8] : > i
! 1
! 1
0 1
' 1
e e )

5.20.1-1 MU195050A 1 {EE E
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520 Noise FELHERE

x

5.20.1-1 MU195050A & /EE & — &

=g

HeE

Ext RZ

External Input 4> A7 %% ELET,

CM AR %7

Common mode noise DA A 7¢ [8] IZFHMIER EHE A 2 F /RS FET,

Presets

1L [Manual] ZERUTHEE A LET,

Manual: Amplitude. Frequency DB A /)23 "] GET T,
TBT3:  Amplitude 100 mV, Frequency 400 MHz
PCIle4: Amplitude 150 mV. Frequency 120 MHz
PCIe5:  Amplitude 150 mV. Frequency 120 MHz
PCIe6: Amplitude 76 mV. Frequency 120 MHz

Common mode noise @ Preset B ANDHEMNGERINT D), Fi=-

Amplitude

Presets 7% [Manuall ®DEXIZERETEET,
FXEHRIPFE: 0~250 mV, 2 mV step

Frequency

Presets 7% [Manual]l O&ETEEETEET,
X EHIFE: 100~1000 MHz., 1 MHz step @Low Band ¥
1~6 GHz. 10 MHz step @High Band IF#

DM HRZ

Differential mode noise DA . A 7L [8] IZEEHER EHE H 2 F 381,

Presets

721% [Manual] 2@ R THfEE A ILET,

Manual: Amplitude. Frequency DB A /)23 "] GET T,
PCIe3: Amplitude 16 mV, Frequency 2.1 GHz
PCle4: Amplitude 16 mV, Frequency 2.1 GHz
PCIe5:  Amplitude 10 mV, Frequency 2.1 GHz
PCIe6: Amplitude 15 mV, Frequency 2.1 GHz

Differential mode noise @ Preset kU ARD HNGLER T 50, F

Amplitude

Presets 7% [Manuall ®DEXIZERETEET,
FERIFE: 0~200 mV, 1 mV step

Frequency

Presets 7% [Manuall ®DEXIZERETEET,
X ERIPH: 2~10 GHz, 10 MHz step

WN RZ*

White nois

e DAV A7E [8] IZFEHMEREE H &R RS ET,

Amplitude

FXERPE: 0.2~25 mVrms., 0.2 mVrms step

CH %1 Noise
BIRAA T

Datal. Data2 (ZHIIN4 % Noise DIEIRAZHIHEL £9-,
ZSIREENL CEMELET,

Noise %R 2
A>T

Datal. Data2 IZHIIN9 % Noise #5112 CM/DM 7> WN 23T 7U08 R L F97,

Ml E YT

[1]~[4] ZEIRT DL TIHMEREN ATRELRDE T,

%k

MU195050A-x01 AV

5-155

7
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B6E (E/HH

ZOETIT. MP1900A F¥=— VO BN SOV TERIAL £,

6.1 KIS —IINEDA—ILDAITE oo, 6-2
6.2 56 Gbit/'s DQPSKIEBDFEAE......coe e 6-4

H
(l




B6E #/HH]

6.1 Kb —NED21—ILDAIFE

MU195020A & MU195040A Zf#i L T, CFP2 JthT7v v — BV 2—/LDFE
DALV AT 2 —AANINEFEFRBRD ITEICHOWTGRIAL 9,

APETIE, £ ELTMP1900A (2 MU195020A. MU195040A 233 SN T
WORER CORBRGIZ L £, A7 v al MR FR DL BV TT,

MP1900A

MU181000B

MU195020A-x20

MU195040A-x20

AIE R
1. MP1900A EHEMIEY)Z GND IZHEL £

2. MU181000B ® Clock Output &, MU195020A @ Ext. Clock In % [F]#i
=7 VTHEHRELET,

3. MU195020A @ Clock Out &, MU195040A @ Ext. Clock In % [Fl#ifi/r—

TNTHHRLE T,
(MP1900A )
MU181000B
Clock Output
©O00O0
MU195020A Clock Out Ext.Clock In
ata Output1 Data Output1 h fata Output2 Data Output2 h @ @
©O 0] L 0O
MU195020A Clock Out [ Ext.Clock In
fata Output1 Data Output1 h ata Output2 Data Output2 h @ @
Q0 0] O 0O
MU195040A |
ata Input1 Dafa Input1 fata Input2 Dafa Input2 1 EXLEOCSK In
I
MU195040A
ata Input1 Data Input1 ata Input2 Data Input2 h EXL%( n
"o 0] [0 70 ‘
K ~
CRP2EZa—IL CFP2ESa—/L
— =

X6.1-1 CFP2 21—/l MR

6-2



6.1 HPF2—INES 2 — /L DRE

4.  MU195020A ® Data Outputl~2, Data Outputl~2& CFP2EY =—
V@ Data Input Z[A#ilr—7 /L CHERmLET (8 20,

5.  MU195040A @ Data Input1~2, Data Inputl~2& CFP2 £ a—/L
@ Data Output Z Rl —7 /L CHeRELET (8 ).

RERAE
1. MP1900A OEFRa—REHLET,

2. MP1900A OEIRETAAZLET,

3. MU195020A OF —H#HHAL BT = —AZ MR EMD AT EDbEE
9, MU195020A @ [Output]l #7725, fRig, 47 o EL£1, =
DEXIZ Output (FHHNL [OFF] ICLTHBEET,

4. RE—VEFRELET, MU195020A. MU195040A @ [Pattern] #7 T
R NT— I £,

5.  MU195020A @ [Output]l #7 DOt —FCEIEE v — MR ELE
j‘o

6. MU195040A OFT —HATJAL 27 2 —R%  YRIEHO BN G E
R
MU195040A @ [Input] #~7 @ Input Condition THmscif2 IR E
4, CFP2 £V =2 — UIEB AL F T 2 —ATRRET 5728, [Differential
100 Ohm] %3®RL . Tracking Z &R £9,

7. CFP2 ¥ =2—NVOEREEFICLET,
BIREA AT DR E. MP1900A, CFP2 € 2 — VL DNEICA AL TLTE
él/ \O

H
(l

A EE

BRNTUDIRETEERETIEIRT D& BATMIIEE T EH
ITNDBHYET, T—TIIEHREZEF T H5EI1ZIX. MP1900A D
BREAIICLTHLEEERToTESLY,

8. MU195020A @ [Output] #7 ® Data/XData Output % [ON] (Z5%E
L, 200, Wi Lo Output % CLET,

9.  MU195040A DAL v a/LREHRELET,
EVa— N T 7 rariRE D [Auto Adjust] X FLET,

10. MU195040A @ [Result] #7 Sl ZBI440 . BER HIE O#E B A iR
Libﬁ‘o

11, IEFICHERED DN EMEL TWAZE2 MR . MU195020A 7260 H v
~ILERAHZET, CFP2 BV 2— /L DF —Z A S (TD+, TD-) &%)
ETExET,




B6E #/HH]

6.2 56 Gbit/'s DQPSK &5 D F4XE

MU195020A-x20 & DQPSK Zifiasz i HL 7=, 56G 1 DQPSK {55 D34 )
HEIZOWCHALET,

ABETIL. 2ELLTMP1900A 12 MU195020A M EEFESIN QWAL TOR
Bl a i UET, A7 a iRk O LB T,

MU181000A

MU195020A-x20

AIE R
1. MP1900A EHIEY)Z GND (28 L £,

2. MU181000A ® Clock Output &, MU195020A @ Ext. Clock In % [Hl#ih
=7 VTHEHRELET,

3.  MU195020A ® Data Outputl~2, Data Outputl~2 & DQPSK %
wa [Fh Y —7 LV CHERLET (4 D).

4 A
MP1900A
MU181000A Clock Output
MU195020A-x20 Clock Out Ext.Clock In
ata Output1 Data Output1 ata Output2 Data Output2 O
o o] [0 © © ©

DQPSKZ &%
A

S —

X6.2-1 56 Gbit/s DQPSK {E & #4 M X




6.2 56 Gbit/s DQPSKIEH DFL

HERAE
1.  MP1900A D= —R L £,

2. MP1900A OEREZA ALET,

3. MU195020A OF —ZH AL BT 2 — 2% HRMEW D AN INZHHEE
9, MU195020A @ [Output] #7705, &g, 478y ELET, &
DEEIZ OQutput 1 LHEHN LD [OFF] ICLTHEET,

4. MU195020A @ [Output] #7 DO v —hTEIMEE YL —1 % [28
Gbit/s] IZFXELET,
5. MU195020A @ [Pattern] #7 Tkl / 74— 28R L F£7,

6. @ [Combination Setting] 726, 2 X —Ta%

[Combination]. [2ch] IZF%ELFE T,

Combination Setting b
_Inter module combination _Inner madule combination

Sync ON/CFF OFF " | Slot Slot3 : MU195020A " ‘

_Operation _Combination

") Independent

@ Combination

Channel Synchronization

Datal
2ch PPG
Data 2

7. MU195020A @ [Pre-Codel #7 D% % [ON]. Type % [DQPSK]
unxibiﬁ‘ mj

8. MU195020A @ [Output] ¥~ ® Data Output Z [ON] (ZF%ELE T,
Z 0%, B L#0 Output & TLET

DQPSK Zif%+1Z MU195020A D15 503 NZ 54, 56 Gbit/s IZERSNIZIEE

SR NEIET,

6-5
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B7E JEe—pav N

SCPI D7 #—<yhBILOAT —ZXADFHIZ OV T, TMX190000A 7
NIFVTF AT FIAF-R HIEHY 77 =7 B AE 2SR TS0,

7

T A U7 —di\=




F7E Jr—pav




HBEE [FRERER

ZOETIE. MP1900A F¥ 2 — /L OMPERERERIZ SOV CEIALE 7,

8.1 EREE R e 8-2
8.2  MERER R e 8-2
8.3 MEREERERIEE ..o 8-3
831 ENERIRENEER ..o 8-3
8.3.2 ERMSERMMERER ..o 8-5
8.3.3 ATILARIL oo 8-8
8.3.4  IXB e 8-9
8.35 I T—HEH oo 8-10
8.3.6 JAXEHEEER. ..o 8-11

M
i
=t
B




BEE MHEEAHBR

81 ,HE ﬁbn-tn%ﬁ

MP1900A £V =—/L D EEMRED R ZIHE L TWDIEA MR 35720

RERBR ATV ET,

Y ‘l‘i

PERERER 1T . MP1900A E¥a— /L D5 1T AYURES G (EFL% O BEMERIEE

FOEBEER R (6720 H L)

8.2 1% ﬁbn‘t%ﬁ%%%ﬁ

tRERRBR A 45D DRI, MP1900A &K HIERRDOT4—0 7T v 7 % 30 4

AT TLIZEVY,

g

1To TSN, MERERBRIC M HA 2R A IR DRI RLET,
#8.2-1 TMREAERICHEIIHEES
a4 i BRSNS EHRE
RO R Ry MP1900A + MU195040A-x01 | Eh{ERE 44 2.4~32.1 GHz

F =S ANSIEEFE: 300 mVp-p Ak

WAV NS/ =i =

Electrical interface:

H#:d 70 GHz LA B
R e MP1900A + MU195020A + | Ext Clock %1 4 %4
MU181000A/B. EVEE B 1.2~16.05 GHz
F721X MG3690 > U—K HAHL~L: 300~1000 mVp-p
B YA E G R)
[l —7" L J1439A Wi 40 GHz
(80 cm K =i/ %)
[ i JO541E =R 6dB
I —A—H ML2437A £7-1% ML2438A

NI —t oY+ —T 1

MA2444D

E:
TR S T s
TEEATV, 431

I/ \:&ﬁ\M‘gfﬁ‘o

ZHTE
= OHRIE ML 2 ST D120, EFEoiEmn
FEDEEND DI L BRI

L TBYERERBR ZAT > TIZS W,

I, FRCH R T 5 B RSt 30 IR

SR T TO%E., AC EIR
RE T @Ezfoe& WZOUWTHRED

82



83 MEHGEE

8.3 HREFERIAR

U TFORBRIEBIZOWTHBALES,

1) #@fEE YR — L
2 WHE

8.3.1 BNMERIRMEEH

1) Kk
%8.3.1-1 K
e bk
MU195020A 2.4~21.0 Gbit/s
MU195020A-x01 2.4~32.1 Gbit/s
MU195040A 2.4~21.0 Gbit/s
MU195040A-x01 2.4~32.1 Gbit/s
2 B
TANASU V01810004 12 56R: Syntresizer
© ® ® ©
A8 -0 00 MU181000A
; hiNic
T 6dB ATT
5 Gurg O 7-7 A, nn
1 %@I@
= Ill!h. AUX Out HHHWOWHB? BEC ok =
E For 8 [D)||[Muresosn

X8.3.1-1 BERIKMEFEFHERDHEHK

M
i
=t
B

MU181000A #{# H 925412, MU181000A @ Clock Output (Z 6 dB [Fli#
IR AL TS0,




BEE MHEEAHBR

(3

FIE

1.

A

MP1900A (2 MU195020A #3351 | 7r—7 N AEHEG LRV VIRRE TE
BEA AT LET,

MU195020A @ Data {5 5 71#ElE% 500 mVp-p. A7tk (Vth)
Z 0V, R/ ¥ —% PRBS31., v— 7% 1/2 IZTRTELET,

RIESE T 1% MP1900A OEIREZA7ITUET,
8.3.1- 1zt~ T, JERBRD I —T N aB LET,
MP1900A CHIESDEIRAA LT, vA—3I 7Ty LET,

VA= 7T 7 MP1900A 5 5 H 71%&A4 2L T, MU195020A
DI 5 NISEET,

MU195040A O fH, AL a/ VN A R il c i L E4,
MU195040A TTI—2 M HEIN/2WZ Ea B L 97,

BRI A MRS BRI BB HEIPIN T =3 B Tus
WZEERERRLET,




83

1ERERBRIR H

8.3.2

B A R

oy

*1

*2:

*3:

MU195020A-x01 YDA, 32.1 Gbit/s (2T

R A

Hikg
#8.3.2-1 MU195020A #5#&
%
IHH
MU195020A-x10/x20
PR 0.1~1.3 Vpp
F7%vh (Vth) R RE
> 90 _?&ZWIEN_Z. 0 _%Ezzrhm -
TaZRA B JRiE 1.0 Vpp: 50 %
Tr/Tf 14 ps (20~80 %) * 1 *2
Jitter 8 pspp*l 23
: MU195020A-x01 #EL D4 21.0 Gbit/s (2T

DRI, Y 2 <200 fs (RMS) DA nAa—TZ2 L

EEDIETT,

M
i
=t
B



BEE MHEEAHBR

(2 #He
@ __
%i ®%, ® ﬁ oF MU181000A
L 6 dB ATT
| ¥ ST T —
: A@f:@f )| ||| Mu195020A

S oaRa—7

O

O OO O O
O OO O O

Q

(. J\ J

Trigger Input

Input

X8.3.2-1 RO ESRX

MU181000A % 34255413, MU181000A @ Clock Output (2 6 dB [Fldih
g B L T2 S,

(3 FIH

1.

MP1900A (2 MU195020A #3351 | 7r—7 N AEFEG LRV VIRRECTE
BAaEAAATLUET,

MU195020A @ [Output] #775ikER9% Data H/IDOIEE, 4~
By, IRARA R ELET,

MU195020A @ [Pattern] #7 Tkl < #— ZRELET,

R RTA—=2T TAE = AN XDBRFHEE 720 £ 0T, 3 BRS
2—2 213 PRBS31., ~— 7% 1/2 &N LF 7,
FaAa—FIC AN THNTEFERELET, MU195020A O
[Miscl] #7'® AUX Output 7°5 [1/N Clock] ZER L. {3454
N T T aARa—F I AL AR ELET,

8-6



83 MEHGEE

® =N >

10.

11.

RIESE T % MP1900A OEIREZA7ITLET,

[X8.3.2-11ZE~ T, BIERRD T —7 N ai LET,

MP1900A SR ESDEREZA AL T, Ur—3I T Ty 7 LET,
T3 T T 7% MP1900A DA 5 H1E4 2L C 8 547
SHET,

YoV FvaRa—TH A EEABEIL, T X TOHKEIEB I
DN THRRZTE- L TWAZEZ R LET,

MU195020A @ XData Output &7V 7 A4 m2a—7"0 Input
Zlaldh/r—7 )V CHEEL 9, FIA 9 ORIEA IR £9,

M ADF v XN PEEH L5 E1E, 7XTO Data Output, XData
Output [ZDWTFNE 9 O EZ VIR F T,

8-7
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BEE MHEEAHBR

8.3.3 AALANI

(1) Hikk
#8.3.3-1 R
+Fav B
MU195040A-x10/x20 AT TR : 0.05~1.0 Vp-p
Al a/VREIE -3.56~+3.3V
(2) H&pi
SRR OB 71AIE8.8.1- 122 B 1L TLIESY,

(3 FlA

1. 8.3.1TADTFIE (3) @ 1~5 LFARITHKERE L. X ELET,

2. MU195020A. XU MU195040A %#3:8.3.3- 20 BVICHTELE

B

MU195020A D H J1%4>, MU195040A @ [Start] #%>FLET,
VNS CTRAREFREEL . =7 — D3R AE LW e 2R L £,

#8.3.3-2 AHALANILRER

BERNZE (MU195040A)

MU195020A MU195040A
No. | | IRIE Vepl | e sk Ry S ERE
1 | GND 1.0 2.5 GND ~2.500
2 0.05* —2.25 ~2.250
3 1.0 +2.8 +2.800
4 0.05* +3.05 +3.050
5 | NECL 0.8 -1.3 Variable: — 2.0 V —-1.300
6 |LVPECL |0.8 +2.0 Variable: + 1.3V | +2.000
7 | PCML 0.5 +3.05 Variable: + 3.3V | +3.050

k: JENE 0.05 Vp-p OfF 5L, MU195020A D% E% 0.5 Vp-p (ZL. K& [#H

EREER (20 dB. A 41KC-20) 2 L TEE,

E:

IS 2 BT 55 51%, LT LU FOIEFR T MU195020A
BIOY MU195040A #RELTIZEW, BENE, #&imsetto
EWZE-> T, Mg B G2 52558160 E 9,

(1) MU195020A O HAHEA7ICUET,

(2) MU195040A D#&udF% GND IZERELET,
5020A O SRMEEELET,

040A D& SHE% MU195020A &[RIU SR
Ebibg—o

(3 MU19
(4 MU195




83 MEHGEE

8.3.4

INA—

(1

(2)

(3

3. Data Input @7 —7 V%4, XData Input O —7 V2T &L
* 9, MU195040A @ Input @ M [f T Input Condition %
[Single-Ended]. [XData] (23 &L T, FllE 2.L [k MU195020A
& MU195040A DL~V EREL, =7 —DRAELRNWZ AR L E
£

Hiks

- PRBS ¥ —
+ Zero Substitution /3% —

by

=

P&y
b OFERE T IEIEN8.8.1- 12 B Z I ZL TTEEY,

FI

1. 83.1LHEDTFIE (3) @ 1~5 LAKRICHRAPERL ., BELET,

2. MU195020A D H F1%4>, MU195040A @ [Start] #%>FLE7,
VNS C TR ARETREEL . =7 — D3R AE LW e 2R L £,

3. MU195040A & MU195020A DM IFIZ2>W\T, PRBS "2 —E%
2n-1.n = 7,9, 10, 11, 15, 20, 23, 31 £ZEx, =T7—2FEL2N
LR LE T, MU195040A 1% [Pattern] #7 I\ THRELET,

&

4. PRBS "\ —rR7% 231-1 [ZREL. Logic # POS & NEG (T4 R Tix
ELET, FIE 3.LIARRICTT =R AELRN A LT,

5. MU195040A & MU195020A @ X 5 D ER /N ¥ — % Zero
Substitution IZZHLE9, Length % 201, n = 7,9, 10, 11, 15,
20, 23 BL V20, n =7, 9, 10, 11, 15, 20, 23LZE %, =7 —0FEL
RN L EMERBLET,

P
i
2
B



BEE MHEEAHBR

8.35 IS5—tH

oy

(2)

(3

Ktk

FEURSE 0.0000 x 10-16~1.0000
A E S 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 #L 1.2~10.5 GHz, £ :  +(10 ppm + 1 kHz)

MU195040A-x01 BY 1.2~16.05 GHz, #£: +(10 ppm + 1 kHz)

E253 T
FEER O 75T, X8.3.1-12 5 F 1L TLIZEW,

FIA

1.
2.

8.3.1THDFJE (3) D 1~5 LREk I EsE L, SRELET,

MU181000A @ A %c% 10 GHz (2% €L, MU195020A D H /)24
. MU195040A @ [Start] ##vFLET,
WABE] JELTU*H%.:FW‘L T —NFEAELIND ké’ﬁﬁu ILFET,

MU195020A D=7 —f AMREE A 12 . MU195040A @ [Result]
270 ER BIEREE, MU195020A @ [Error Addition] #7 Ti%
TELTWAHEIZARS>TWAZ L EfERLUET,

MU195020A @ [Error Addition] %~ CiX, Variation % [Single]
WCERELET, £72. MU195040A @ [Measurement] %7 ® Gating
T, Cycle % [Singlel. HIERZ 10 IR ELET,

MU195040A @ [Start] %> L. 10 BB ORIE T TWDHH
(2. MU195020A @ [Error Addition] #~7 @ [Single] % 1 [E]%vF
LET,

10 BPHEORER THITIROFE R LS5 TNDZEATERLET,

FVE (ER): 5.0000E-12
A0 E% (EC): 1.0000E—00
TT— T — X =L (%EFD: 99.9900 %
TT— A Z =3V (ED: 1

8-10



83 MEHGEE

8.3.6 /A XFHEEAER

(1) Hikk
#8.3.6-1 MU195050A }5#&

I5H %
Common mode 0~250 mVp-p*1
noise (CMI)
Differential mode 0~200 mVp-p (Differential)
noise (DMI) *g
White noise™3 0.2~25 mVrms

*1: BEIX 0 mVpp MHAMHE, 72720 RIS L 10 mVp-p M HRAE
% 2: BEIL 0 mVp-p MHATHE, 72721, IRIEMEE X 4 mVp-p 2>BIRAE
*3: MU195050A-x01 HVDOHH

(2) CMI/DMI LAt oHp:

MU195050A
|l oF Bnmod B i D]
Output, Oupust,

[ % dmas !

18 —4—% (ML2438A)

DoO O
SISE @ | o

000 oooo()

18— Y (MA2444D)

P
i
2
B

X8.3.6-1 CMI/DMI EXER DIE#HER

% 1: J1632A F7- %A%,
*2: J1741A FIXFEZES (0.8 m, K=axr7%)

811



BEE MHEEAHBR

(3

RI A A XFHL DB

MU195050A

d o Bpabte &5 T
¥

[l % dimas !

ST aRa—7

Oo0o0o

(.

O

> oooo0o o O

OO O O @

RlEhr—27 )L "2

Input

(8.3.6-2 HRTA /A XHEBRDERE

*1: J1632A F7-IE[EI% M

*2: J1741A FXFEEN (0.8 m. K 2xr7%)

(4)

FIE
CMI/DMI i FH

1.

MP1900A 12 MU195050A #2551 | HIE 35T v /O RIEIEH
LW a7 2 3R e TR L £, IE I 2ax721C
17— NV LRV IREE T, MP1900A DOEIRAZA AL E T,

MU195050A &2 2— /L7 7V r— a0 TikBR4% CMI £721% DMI
O IIRE, B BERELET,
BREMNTE T LI . MP1900A OEJRAZA 712 LET,

[%8.3.6-1 CMI/DMIFER DX | 1ZHE-> T, MU195050A &%
U — A=A &l —7 VTR L £,

MP1900A &XT—A—ZDEIREA AL T, UAr—30 T Ty 7 LE
ba—‘o

T =37 T o7 L% MU195050A DI ERTSax s D 154
LT EEEHNLET, RBRxtg Cvaxs2o i x4t iz
TREET,

812
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N —A =2 THIREOANT—ZJEL, TNTORKEBIZHON
THUEZNG 2L TWDZE AR L E T,

9°XTD Data Output, XData Output (Z-DWTFIE 7 DOHIEZ D
ELUET,

RUAN ARG TFIAE

1.

MP1900A |2 MU195050A #4351 | 7€ 35 Output 217X LIS D
Output 37X IR GEs CRIEL E9, WEIHEH x4
W3 —7 WV EEEH R L7V IREE T, MP1900A DEREA A IZLET,

MU195050A £ 2— /L7 7V r—3 9 TRIAS A RO H T 1#RIgE A
%&/’_:E’Liba—o
BRENE T LI . MP1900A OEJRAZA 712 LET,

[€18.3.6-2 RUA N/ AREROBERLXNHES T, MU195050A &4
VT H T Aa—T ERE A —7 VTR LE T,

MP1900A EH o7V 7 ura—7FOERP A AT, Ur—30
TTo 7T LUET,

T A= Ty LT MU195050A ORI A /A X &4 12
T EEE2HALET, BER ChnwaxsZo T4 7icL Tk
=F9,

YTV T vaAa—T7"% 50 GHz OFHR, 7V —F 5% EL T,
MU195050A O H 1K EABRILET, T X TORKIAL IOV TH
FEMTZL TWAIEEHERLET, RTA N AXDH I~V TR AR
725 (1o=rms) CHIELEJ,

7§ ~XT? Data Output, XData Output (2 DVTFIE 7 OHIE LD
KLUET,

813

M
i
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B9E (RF

ZOETIE, MP1900A E¥ 22— /LOARSFIZOWTE AL £,

91 HEDFAI oo 9-2
9.2 BB DR e 9-2
0.3 BIIE I e 9-3
9.4 ARIE oo 9-3
0.5 BB e 9-4

&
=F

9-1



FE9FE (RF

91 BEDOFAN

« ABLOXZTIUT, D THVELERZ S T AR TRE RS TSN,
IFZDRLBO DM LTI AR, R RIS TR TLZE,
© RUREOEDFITERSEOFEIAT RED L ETHID TEE,
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BHE Frvo$ 5HEFR XA A %
H A ELLEL | [Output] #7 D Data, £7-1% | F 52 HL7ZWF v 31 [Output] #7 T, Data
HTE7ZRUN, Clock 7% [ON] (272> TWET | F7213 Clock % [ON] IZ#%ELET,

[71 21G/32G SI PPG [scichl |Y c: OFF

_Output

Bitrate \ 28.000 000 | Gbit/s

[Dutput pata@|on  |w|  Clock ON |vﬂ
Level Guard OFF | Setup... vt AT Eartne m

Output 7% [OFF] O%6 UANR Y 7 2% 4y F LT
[ON] (2L TLZEN,

Output 2% [ON]
ﬁ‘ﬁho

st 1o err L oN i
BUEL TS,
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WETDN
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SHAA—TFEDAE T 2 —ANIELWNZ LA R T
TZEVY,

BRA 5T 2 AT

ARTZER G EAFDIE L TTEE Y,

DDA TINER AN,
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PEOR W ZEHL TWET | 2L TTZE,
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#10.4-1 RIS HEILLLZVBEERLAEZ—E ()
I5H FIvo95HET *K &
ALy AR 728 AN JJIFIZ Data & XData A | Z250H2Y 3 V A X 720 JDIZL TES LY,
Ly a)LREEDENEN 3V
AR CWERAD,
Auto Adjust=° Auto Search @ | ~ == 7 VE/ETHHEEL TLEEW,
FNERIPRZ 2 TUOVEREAD,
ArAH Auto Adjust=° Auto Search @ | ~==7 VEETHREEL TEEW,
FNERIPRZ 2 TUOVEREAD,
INE— NE—=AT—HLTHETD, | MU195020A & MU195040A T/ 3F— % —HEHT
LTEEW,
[ H Auto Sync 1% [ON] (272> T | [ON] IZRREL TZEWY,
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BELTZDN, BHVET,
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I\H— 78 PRBS UANDOEAIZ5% B CTEET,
Z DAt Bit/Block Window (% [OFF] | [OFF] (28 EL TSN,
\Z72 > CUVVET DN,
MU195040A @ External [OFF] (TR ELTLIESNY,
Mask 1% [OFF] (Z7¢>T\E
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A1l B F LNF—2
FHLLT o B DB — B A RA - UTRLET,
BHLLT 2 b — %, AL LR T N IROERSZEXTESNL, 2D 1
i 201 L7220 F, 201 DJE#EL S PRBS /3% —1% 1 AMFIC N Bk
Hige 1" D=3 1 | HBELET,

PRBS O/ —>D )L~ uid, LOGIC % POS (Efm#h) (TRRELHA .
“1775 low level, “0”7% High level (ZxthiesLET,

PRBS /% —rD~—7FL 1/2 T, FA1-URT T oy TRALET,

KA1 BESUSF LNA—URERE
FE# ERSER NE—U KT OvIK
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271 1+ X6+ X7
+ X6+ E H A
291 1+ X5+ X9
67 8o > #7
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211 | 1+X9+Xu

2131 L+ XX+ X+ X0 | Ao UGRL G ") HAh

2D

N4
2151 1+ X114+ X15 ” M
4D

220-1 | 1+X5+ X0 N A CLLRUGLE —> P
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A2 PBoE# Nv—>2 (Zero-Substitution Pattern)

A2 FOE#/\2—> (Zero-Substitution Pattern)

7 bits
11 bits

13 bits

PRBS % — O EPoEEE Y N DOEL LD/ SE— B0 TR XHZ
DHIETHREE Y MEE T 07 ik 5501 LET,

72720, “OTICEEMAT-E Y RDEZOE Y MR 0"DEXIX, EDOE Y M EEL T
“PIZLET,

B]: 27 JE D> PRBS /37— DL

BEO¥HESEIT 7-1 = 6 bits 2O TERBEHUT T ONM B OIEEVE T,

10000001000001100001010....— 2" FH#ID PRBS /\3—>

¥

1000000[010

10000000000011 D —

b_ N >
TOBBODEED bit KN“0"HDTRELT17ELET,

1000000000000010

HA2-1 EOE#/NN2—
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18R B AR EERA —&

B.1 #HARTFEIER —&

ZZTiE, MP1900A £ =a— VIR 5 I oo 18 B A " L%

R
723, [Menu] — [Initialize] 1R T 2L2EH B AR EHEICT 2L
WTEET,
#&B.1-1 MU195020A ¥R E —ER
X TEHERE KIEH HIEH INEB FIEAER E &
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 EFR 1.000 Vp-p
Setup Offset limit ~4.000~3.300 V
Defined Variable
Interface Amplitude 1.000 Vp-p
Offset DUV % AC OFF
Offset 0.000 V
External ATT Factor | 0 dB
Half Period Jitter 0
Delay 0 mUI
Calibration -
Jitter Input OFF
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fi#R B FIHRERA—&

#&B.1-1 MU195020A M#FRE—ER (<)
X TEHERE KIEH HIEH INEB FHAER E (B
Emphasis | Manual Setting | Emphasis Function OFF
Standard/Preset USER
De-Emphasis
PresetO
Amplitude 1.000 Vp-p
Cursor & JE 0dB
ISI IST Function OFF
Standard/Channel USER
Board Type Not Use
NF Insertion Loss 10.00 dB
1/2 NF Insertion Loss 5.00 dB
Channel Channel Emulator Function OFF
Emulator Response Inverse
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B1 #IHRERA—%&

#B.1-1 MU195020A #HiskE—ER (=)

X TEHERE KIEH FIEH INEB FHAER E (B
Pattern PRBS Length 27151
Logic POS
Mark Ratio 1/2
ZeroSubstitution | Length 2715
Zero-Substitution Length 1 bit
Additional Bit 1
Data Logic POS
Current Outputting Pattern No.1
Length 2 bits
2ch Combination Ff: 4 bits
Maximum List Num 1
Mixed Data Logic POS
Row Length 2048 bits
2ch Combination f: 4096 bits
Data Length 1024 bits
2ch Combination Ff: 2048 bits
Number of Block 1
Number of Row 1
PRBS Pattern PRBS15
Mark Ratio 1/2
Scramble OFF
Scramble Setup All OFF
PRBS Sequence Consecutive
PAM4*1 Logic POS
Sequence PRBS31Q
Sequence *2 Logic POS
PRBS Inversion ON
Specification PClIel
Trigger Block No. 1

*1: 2ch LB R —TaF720% 646G x 2ch 2B 31— al R ERFO L Z%E 7]
fiE

*2: Independent &% & RFD A% E FIHE, MU195020A-x50 Tk & CEE T,




fi#R B FIHRERA—&

#£B.1-1 MU195020A #HAkE—ER ()
R EHERE RIEH FIEH INEH AR EE
Pattern Pattern Editor Zoom x 1
() Row Length 2048 bits
2ch Combination F§: 4096 bits
Data Length Data 2 bits
DFEIR 2ch Combination Kf: 4 bits
Mixed 1024 bits
2ch Combination Ff: 2048 bits
(Mixed-Data Kf)
Number of Block 1
Number of Row 1
Format Hex
Edit Mode Overwrite
Sequence Editor | Preset 2.5G P4
5.0G PO
8.0G P7
16.0G P7
32.0G P7
8b10b SKP OS | Symbol Length COM+3
Interval 1538
Symbol Length OFF
x2
128b130b SKP | Symbol Length 16
0S
Interval 20
Symbol Length OFF
x2
Scrambler 8b10b FFFF
Seed
128b130b LaneO: 1IDBFBC

Precoding for 32 FT/s

OFF




B1 #IHRERA—%&

#&B.1-1 MU195020A M#RE—ER (<)
X TEHERE KIEH HIEH INEB FHAER E (B
Pattern 8b10b Data Length 32 bits
(i) Pattern Editor
Notation Symbol(8b10b)
Edit Mode Overwrite
128b130b Data Length 128 bits
Pattern Editor
Notation Hex(Byte)
Edit Mode Overwrite
128b132b Data Length 128 bits
Pattern Editor
Notation Hex(Byte)
Edit Mode Overwrite
Error Error Addition OFF
Addition Source Internal
Variation Repeat
Route Select. 1
Error Rate 1E-3
Test Pattern 7> Mixed D55 Data: F=v772L
Row 1 PRBS: F=v2772L
Pre-Code™3 | Pre-Code

Pre-Code OFF
Type DQPSK
Initial Data 1

% 3: MU195020A-x20 TRETEET,




fi#R B FIHRERA—&

#&B.1-1 MU195020A #IH#iFZE—ER (fZ)
R TE A KIER hIEH INEHE MEAER ENE
Misc1 Pattern Sequence Repeat
Repeat IF Pulse Width 128 bits
Delay 128
Burst [F Source Internal
Data Sequence Restart
Enable Period 128 000 bits
2ch Combination IFf:
HIHE x 2
Burst Cycle 12 800 000 bits
2ch Combination IF:
KIHME x 2
Delay 0 bits
Pulse Width 128 000 bits
2ch Combination IFf:
KIHME x 2
Aux Input Error Injection
Vth oV
Aux Output 1/N Clock
1/N Clock R§ (3 )8 EE) 1/64 clock
Pattern Sync IFF PRBS.
Zero-Substitution,
Data D&
Position 1 bits
Mixed Data D&
Block No. 1
Row No. 1
Burst Output 2 If Delay 0
Pulse Width 128 000 bits
2ch Combination IFf:
KIHME x 2
Pattern change Trigger OFF
Misc2 Clock Setting
Clock Source External

Bit Rate 12.500 000 Gbit/s
Offset 0 ppm

Output Clock Rate Half rate
Reference Clock Internal
Operation Bit Rate 2.4~32.1
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#=B.1-2 MU195040A ¥HAsEE—ER

X TEHERE KIEH hIEH /INEH PR ENE
Result X ETE B R E RN DEEIR Gating
RUS it R R R DR Error/Alarm
REfHZ R DIEIR Date&Time
Error/Alarm 7R~ Zoom OFF
Overall Ch. OFF
Error/Alarm | &R 44 —
Error/Alarm | E45 1k -
Measurement | I8 HOZH | JE & HEALOZER (Unit) Time
(Gating) P O B R 00 00:00:01
BIE D 7 vy 7G5 E >E+10
HE A D=7 —HE@oE >E+10
HE E D7 a7 HER E >E+2
HE AL ST VLD (Cycle) Repeat
RERE RT — 2 F LB ORI (Current) ON
BEE T — 2B 5 kDR (Calculation) Progressive
BEA 7 — & 2R R ST JE B D3R 100 ms
P AT AL PR SEAT | 3[R AL B SEA T D3RR ON
DIER
(Auto Synd) | g syighie L 1 oD iR INT
SKP Ordered | 71 NEV T DR (Filtering) OFF
?; ETANIDE Hikk DI (Specification) PCle4
(SKP Ordered
Set)
R RORRE | [R5 0N i)
(Syne Control) g - e RO ==—/ S — B ORE 64 bits
PRGM /3% — 2 DIEEANT E DR E 1 bit
R~ A7 /35— Dtk AllO
HERMFORE | ©vhzT— 77— LHIELH T OER Insertion/Omission
(c}ifgft/iﬁlj)m EI, EFI BIEICH505, (25— SABHEOBE | 100 ms
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fié#k B #IHIRERA—5&

#£B.1-2 MU195040A #HAiRE—ER (i)

X TEHERE KIEH HIEH INEB
Pattern™ ~ A7 DR Block Window ZEATM1E4R OFF
Block Window D% iE All O
Bit Window FE{TD 4R OFF
Bit Window &' MO E AllO
External Mask D3R OFF
HSSB Data Logic POS
Length 32
Specification PClIel
Scrambler Seed FFFF
EIEOSQ Insertion OFF
EIEOSQ Interval 32

% : PPG CFLBHITEMLET,
FEAMIE, T£B.1-1 MU195020A%HAGR E— B XK |1 2B R TIESV,

B-8



B1 #IHRERA—%&

#£B.1-2 MU195040A #HAiRE—ER (=)

R EHA KIEH HhIER INEH PEAR EIE
Input Data Input Condition MDER Single-Ended
ZEEN R DN Independent
Data/XData DE4R Data
T —HATILEMEDE -0.500 V
XData A )L EVMEDORE -0.500 V
T —HZ ANTJLEVME D ZEE) R Data-XData
T —H AN LEVMED ZZBFEE 0.000 V
T8 N ISR AR 1B T D 2™ -
T = Z AR IS DR GND
T —H AT IHEIHEE DR E 0.00V
CTLE OFF
Clock Selection External Clock
Recovered Clock HiEE Y L —hDER Variable
(MU195040A-x22)
Recovered Clock B F-—h D E 28.000 000 Gbit/s
(MU195040A-x22)
J— Tk 17 MHz
(MU195040A-x22)
=7 AR R O BRRE R 1667
(MU195040A-x22)
Clock /7 AHBZ.D1EER mUI
Clock f7AHAIZE (mUI Hi7) DF%E 0 mUI
Clock (ZFHRIZE (ps HiiL) DEXIE 0.00 ps
Clock fZAHDELIE -
Clock MAHDYZ 71 o AGE 1R OFF
Clock fAHAIZE (V7 7L A mUI BA7) OF%E | 0 mUI
Clock fZFHRIZE (77l A ps HAL) OFE | 0.00 ps
Clock fZFHAIZ (Jitter Input) DFXE OFF
Measurement | Data Threshold OFF
Restart Clock Delay OFF
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#£B.1-2 MU195040A #HAiRE—ER (=)

X TEHERE KIEH HIEH INEB FHAER E (B
Capture Condition Number of Block 128
Trigger Match Pattern
Position Top
Match Pattern Length 4 bits
Format Hex
Match Pattern 0
Mask Pattern 0
Capture Start Block No. 1
Acquisition Number of Block 1
Capture Block 1
Viewer Mode Notation Hex(Byte)
Format Pattern
Error Search Continuous Error =1 bit
Misc1 Pattern Sequence Repeat
Burst If Source External-Enable
Delay 0 bits
Auto/Manual Manual

Enable Period

128 000 bits™

Burst Cycle

12 800 000 bits™

Aux Input External Mask
Vth oVv
Aux Output 1/N Clock
1/N Clock Ff (53 JE E) 1/64 clock
Pattern Sync FF PRBS,
Zero-Substitution.
Data D&
Position 1 bits
Mixed Data ®%&
Block No. 1
Row No. 1
% : 2ch Combination Ff: FJHiIfE x 2
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#B.1-3 MU195050A #HAskE—ER

X TEHERE IHB FHAER E (B
Common Mode Noise Presets Manual
Output OFF
Amplitude 10 mVp-p
Frequency 100 MHz
Band Low
Differential Mode Noise Presets Manual
Output OFF
Amplitude 4 mVp-p
Frequency 2 GHz
White Noise Output OFF
Amplitude 0.2 mVrms
External Input Output OFF
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