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HE BN

[100:G DP—QPSK] 3sz4§1

()} g g =
0 : : : :
I8 (0C-1~12  0C-48/0TU1 0C-196/0TU2 0C-768/0TU3 [ oTU4 J [ OTUS ]
8 52M - 622|§4 2.4 - 2.6G 9.9G —- 10.7G 39.8 —542.8G 286x4 400G—bE
= GbE/10GbE/10GbE over FEC, 40GbE ] [ 100GbE ) | 25Gx16 |
E : 1.25G 10;3G  11.1G 41;3M ; | 53G PAM4 |
5 i 5 26.6G PAM4
£ SFI XFI | [ cE1-28G | : ‘Z\—J
O ; S—— [CFP/2/4, QSFP28: 25Gx4, 28Gx4 J :
SFI5/TFI SFISP2 : :
' . . CEI
28G/56G PAM4
: Backplane, Copper: 100GBase-KR4,CR4, 100GbE 28G NRZ }
25.8G x 4 :
1GFC, 2GFC, 4GFC, BGFC, 10GFC+FEC [16GFC, 32GFq o — = > 1280 e e a) 512G FC
1.06G x N 10.56 113G 14G, 28G | =
Infiniband | 1B - FDR, EDR 4 — — » 1B - HDR.NDR
256G~ 10N ¢ 14GxN  25.8GxN

PCle Gen 1 /2/ 3

2.5G/5G/8GxN :
USB3.1 Genl / Gen2

: 5G - 10Gbps | Thunderbolt |20 Gbiit/s
1 Gbit/s 10 Gbit/s 40 Gbit/s
I I>RIZED1—H - H—/)\—, 100GEERY FD—IDRBEDIZH. 20~30 Gbit/sHDMulti-CH1E

DEATWET . R 400 GbEDERICHEITT,. 56G NRZARD(EH. PAMABRDEEDMRETENTULY
F- 3 8

[ PCIe Gen 4] 16Gxiﬂ

Computing/Data-com

Bit rate 100 Gbit/s 400 Gbit/s



NRZ / PAM4 3igEhm

25G / 50G / 200 GbE / 400 GbE DIRIZ(LREPR T,
PAM4 (Z. BIEFIEICTEERFTIMEIRD DDHNDET,
26.6GHY. (FEAEDPAMAIIETOEY KL — BT,
PAMADIEMBZER T D/=sH(C(F. BERHEIEFRMNMEEXEH A

Optical Interface Electrical Interface
Standard Distance  |Format Baud-rate Electrical Interface (OIF-CEIl) Format Baud-rate
400G BASE-SR16 100m NRZ 26.6G CDAUI-16 NRZ 25.8G
oo 400G BASE-DR4 _[500m PAM4  [53.1G 400G [spAUs PAMZ 26.6G
400G BASE-FR8 2km PAM4 26.6G CCAUI-8 NRZ 25.8G
400G BASE-LRS8 10km PAM4 26.6G 200G CCAUI-4 PAMA4 26.6G
200G BASE-SRS8’ 100m” NRZ 26.6G CAUI-10 NRZ 10.3G
Jo0c 200G BASESR4 j100m' PAM4  |26.6G 100G [cAU1a NRZ 25.8G
200G BASE-FR4" 2km” PAM4 26.6G 50G 50GAUI PAM4 26.6G
200G BASE-LR4" 10km” PAM4 26.6G 25G 25GAUI NRZ 25.8G
100G BASE-SR10 100m/150m |NRZ 10.3G
100G BASE-SR2" 100m” PAM4 26.6G
100G BASE-SR4 70/100m NRZ 25.8G
100G SWDM 400m NRZ 25.8G
100G PSM4 500m NRZ 25.8G
100G CWDM4/CLR4 2km NRZ 25.8G
100G BASE-LR4 10km NRZ 25.8G
100G BASE-ER4 40km NRZ 25.8G
100G BASE-CR4 NRZ 25.8G
100G BASE-KR4 NRZ 25.8G
100G BASE-KP4 PAM4 13.6G
50G BASE-SR’ 100m PAM4 26.6G
50G 50G BASE-FR’ 2km PAM4 26.6G
50G BASE-LR 10km PAM4 26.6G
25G BASE-SR 100m NRZ 25.8G . _
256G [25G BASE-FR 2km NRZ 258G ERBERFOTATLTY
25G BASE-LR 10km NRZ 25.8G




Anritsu high speed PAM4 / NRZ VU 1—>3 04K
1chM5Zch/A. NRZDMSPAM4AA (Up to 64Gbit/s)
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NRZ/PAM4 V') 1—>3 > TORED W HMFEHER (CEiE
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KIREE= w4 (300 fs @ 28.1Gbps with clock pattern)

56G/64G DEMUX MP1862A (Typ.25mV@56.2Gbps)

28G/32G ED MU18304xB

— Multi-channel NRZ solut-ions

)

(Typ.10mV@28.1Gbps)

R2w A EEE,

~— Multi-channel PAM4 solutions —

8 channels
; ach 32 Gbit/s PPG
7 channels 32 Gbit/s PPG/ED + PAM Converter
6 channels -
5 channels 3¢h -
4 channels i 2Ch 32 Gbit/s PPG
Schamets R 64 Gbit/s MUK/DEMUX I G PRI 2
2chamnels  PPG/ED
1ch [ )
1 channel
l ,
24 32 64
0.1 10 20 30 40 50 60
\ Gbit's Gbit's Gbit's Gbit's Gbit's Gbit's TAC Gbaud Gbaud Gbaud y
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32G All-in-One Jitter BERTOD% =

v’ Bit rate 2.4 to 32.1 Gbit/sDL /13
v' 1 Tbit/s synchronous BERT : 1 box 8ch PPG &4 box [EJHf C1Tbit BERTZ 1R

v 10 mVODEASRE ED (Typ, single-end, Eye Height)
v' Clock Recovery ABiAT >3 > &<w Mt IEHER

v =EmEBPAM4 FE4A EEDPAM4 BEREBITEHLEE

SFI
SOFNA>FTIUFTA
FRTHLRE

*TJ/D1/R1/312/I9/I\RBTSwVH,
Eye Diagram, Eye Margin B EhiilE

v AMNHER (with MX183000A)
S]] =1UI @ fm: 250 MHz

*4Tap Emphasis with MP1825B

eCrosstalk iE& & F v RIVIMIGiHER]
Z e

EBnic
ESmi, ZERE

o KIREB>wv#: 300 fs

=ETr / Tf: 12 ps
o ki HiRIE : 0.5 to 3.5 Vp-p
e BANRE : 10 mV

e PAM4 / PAMS8 &
(MZ1834A/MZ1838A)

* PAM4 BERAIZE

§ 32 Gbit/s x 4ch Tx

32 Gbit/s x 4ch Rx

SEXSFRFIVIS—>3>D
F—HINGT—> (TR

« PAM4 PRBS, Gray code &

o J\—X MRERXTIE

e 256Mbits / ch D/\F—>AED
e CJTPAT, CIPAT, K28.5 etc.

¢ Pre-coding, de-coding
DQPSK, DP-QPSK



56G / 64G jitter BERTDISE

>
>
>

Y YV V

KZRB>vA: RJ = 200 fs rms (typical)
LEBMRIERZ: 0.5 to 3.5 Vp-p
R], BUJ, Dual tone SJ, SSCERIE> v Y FEHiRE

SJF4 0.55 UI @ fm 250 MHz

=RANRE: 25 mV (typical, single-end, EYE height)
INRBZT. PAI—=>>. PAIATOS LBEAIE
2HEB> v AMAEERY J b MX181500A software

DAC Box (G0374A)IC& %64 GBaudFX TDOPAMAESSHE
PRBS15, 56 Gbaud PAM4 ¥ THRILESNIZBERAIE

J1646A (6dB passive equalizer) (C& 356 Gbit/sEFTD7 1 HOET

56@/'(\3/'4Pc;l§$/1 AM UX G0374A
it/s e
MP1800A 200 @ 64Gbaud PAM4
Signal Quality Analyzer A— 64G Data + >
j;ﬂ, _— 64G Data - D AC
_Se—— . —— [ | 5| 326 Ciock
- [ E— mS '7 T 32GClock T4 T
| e é - | 16GClock
: i gssas - ] » 64G Data +
# c?- :ka 4—\_ i ”‘““‘": - 64G Data - J 1 64 6A
erosuer B T Passive Equalizer

- Synthesizer
- 2ch PPG MP1862A
-2ch ED 56G/64Gbit/s DEMUX

6dB(V connector)
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€ S1-INSA>T7VvD

m 28G/32G PPG/ED Module
MU183020A 28G/32G bit/s PPG (1ch or 2ch)

MU183040B 28G/32G bit/s High Sensitivity ED
(1ch or 2ch)

O 28G/32 RT £

28G/32 G Jitter BERT 28G/32 G 4ch BERT

28G/32G 8ch Jitter BERT (2 Box )

MP1800A | 32GPPG 1chor 2ch | 32G PPG 4ch 32G PPG 4ch 32G ED 4ch
| 32G ED 1ch or 2¢ch | (2 Slots) (2 Slots) (2 Slots)
Synthesizer 32G ED 4ch 32G PPG 4ch 32G ED 4ch
(2 Slots) (2 Slots) (2 Slots) (2 Slots)
Jitter Generator Synthesizer Jitter Synthesizer
Max. 6 Slots (2 Slots) (2 Slots) (2 Slots) (2 Slots)

W e o0

B e s seiTmo kil
e i
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& (1) 9<NEESm

BRE>YSY. amERA, &X 3.5 Vp-pDEiEiEhHD

J:'{: ' «a u aas fs“ m «‘% Afs. 4s(e ofe. B .EJ
E Rise tisecs) 10.10%s 1040 ps 4155 2

F&Ill 1010N 1010” 10105 ] Fall Uime(3) 10.10ps  9.78ps

28 Gbit/s, 2.0 Vp-pﬂv*r-'ﬂ 71K (MU183020A-012) 28 Ghit/s, 3.5 Vp-pBFH 113 #2(MU183020A-013)

T) (1.0€-12) BS‘DJ(G [} 8ps RJ (rms): 2008 P)(3-8): 801s DD (p-p):
DCD: 220 PJ (rms) 2821 ISI) (p-p):

BB S TI(LE-12)=4.5 psp-p, RIrms=200 fsrms
28 Gbhit/sB¥, 50 GHz #ig, BB Cv4<100 fsDY )2 F 2a—FER O EHIE
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R 2) BRIERE

. EREEDOANBEMSE Error Detector (Mu183040B/MU183041B)
v Eye Amplitude®E : 15 mVp-p (Typ. 28.1 Gbit/s , Single-end),
=25 mVp-p (28.1 Gbit/s, Single-end)
v Eye Height&E : 10 mVp-p(Typ. 28.1 Gbit/s, ingle-end)
- Nv3I2A0a54Y
vV IS5—FA4FT05FDFIRICIEATBECEICKD., mEFIKICKDIBELZHEIE L.
Eye OpeningZ[@l{&
v’ MU183040B/MU183041B High Sensitivity ED &EDfEHFENDEICKD.,
Eye OpeninghMEUL\PHYS /N1 XADBEREAIE. ZwvAH LS5 X5 X MHVEJEE
« Clock Recovery (CKkDix3ZIEREH] SERDESD> Y S LS5 > A ER
v Loopmi#r]Z : Bitrate/1667, Bitrate/2578, 1 M~17 MHz*
v Clock Recovery 1&& 56 ERE Z M5 *Opt-022

10mV

Internal
Clock
Recovery

P

PCB Trace

DUT

Equalizer

MP1800A
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¥R (3) AR UIZPPGIC KD AF 1 —BR

fChannelJ3I0]Z

Data Skew

v PPG Data DelayA 7> 3 > DB (CKD. BChIHIZ(ICAHEZEFIHEIEET T,

Max. 8ch synchronization and individual variable delay

Cross TalkEitER

VVVVYVYYY

W PRBS7 ) PRBST X PRBS7 ¥
W FRBS7 ¥ FRBST ) FRBS7T )
W_PRBS7 ) PRBS7 ¥ PRBS7 X
W PRBSY ) PRBSF ¥ PRESF X

¥ PRBS7 ) PRES7 x PRBS7 X
W FRBS7 ¥ FRBST ) FRBS7T )

W PRBS7 M PRBS7 ¥ PRBS7 )
W PRBSY ) PRBS? W PREST W

v ChREIEIHALzDataZ ImUIR T T TERAREHIH T LICKD,. DUTOOOX b= ZEER <R T

S

Victim signal

=
>

O _- A
—MA—
- u_,‘__- S

Aggressor signal

Output signal
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5 (4) v FFHEEHRE

32.1 Gbit/s v & ML 5 > A iER
v MU181500B (C&KBR]/ S] (2 tone) / BUJ / SSCFH4Ar]&E
v’ MX183000A (CKD>vH LT XABEEIERER
B SJ: 5&K2000UI, fm =250 MHz#F 1UI
m KL — NMEEBERIC KB TIREEIFEIAEHE
v' MU183020A PPG [C XD Half Period Jitter (F/2 Jitter)®4
v Jitter = OFF BDIKXEB> v~

::- - DCOCNEBEE S anrD O ﬂimj:s::?‘:v:jj - ﬁ
P ' = ——
e ' ;' E ¢
— e ——
S el =t
R e N -
MU181500B MX183000A
SwAZERIR FEEME SwH MLSOAFAMYIMDTT?

Jitter Amp. [UI]

10000 ¢

1000

100

10 —

0.1

1 —

— 4 Enhanced MP1800A

N

1 Before Enhancement

10k 100k 1M 10M  100M

KEEB>Y S

(50 GHz 15, BB v <100 fsDY>

TV 2O X ]—T ERIFEANE)
4

IERSYS  (S]) S LSY4H (RI) BERIFHEE> Y S (BUI) Half Period Jitter

(HP3, F/2 Jitter)
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YR 5) T>J 7> A
32.1 Gbit/s 4Tap EmphasisiE&5H 4% (MP1825B{E A F)

v B2wvS, BIERTr/TIaEmEEmphasisiES
v Pre-emphasis, De-emphasis, Co-efficient(C KD5%TE

L \l,,\_.J‘ f

Waveform with PRBSBl Test Pattern Waveform with FFOO Test Pattern
File View Hel o % 5D Fil ilso ¥ 5 = &

-Output
Emphasis Output on =

hasis Out
Bit Rate Manitor 1000000 Ghitfs Bit Rate: Monits
||||||
Empl ON Coetficient - Emphasis Functi
Watvetarm Farms at

||||||

Offset AL OFF Offset
Input L — | | | | ursor
Data Input Uit :Siott MU1830204 Datal Data Input
DataiClock Adjustment w0 agust | [auo - DataiClack Adustment
0.1000
Clock Input Half R

Clock Input Half Rate Clock = Sefiing

k¥
Half Rate Clock -

Clock Input Band

 Delay
m [0 =l nn [0
Felative [0 =

dtter Input OFF - Calibration

U8 Connecten I I |u=8 connected
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15 (6) 2R fRtriEaEe

Eye Contour Measurement

ooz — L
o St Grien G| .- |
- | _— - Cnmm R |
" - Lo | W |
oy - ~ H.::: pes s T ] A
Sz — - | armie — TWEw . >

Bathtub Jitter Measurement

EYE Margin Measurement

PAM ?BER _I\_/I_easuremept

e

3 b | 5 0 v |

= e W

b
. e . e e a—
- o

R ———a e e el T —
Pen ramces o[ W] ] mw B o —
D e == | G T e =T BT S E—

T 1N e | Teoses

Py wons; | am

e o] [[aemm S
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BER (7) SEXIERT—H/INF—> (M

DQPSK, DP-QPSK Pre-Coding
v DQPSKZUO— RIESFLHLAS
v DP-QPSKTU— RIESF4EIES
v N\—ROTPTUD— RCEBELTRPRBSIVEES & T, EEEOS\Hli%E =

Pre-Code Setting

’7 CIFFl Type IDQPSK 'I |nm|a|zeData|1 -l

I\—X ME55ER
v XEEIER. EFESEEME O mXERRE. N\—-XAMEBZFE 7 TVT—>23>0D
Ml EIR LU CTLET,
Ex K256 Mbit/chd®Programmable Data Pattern
v CJTPAT, CIPAT, K28.512 &, &7 T U —2 3> (BRI - FERICERTEET .
v PAM4 {E8®D3CHERTrue BERBITEIC PRBS20-1Z Tt
W= >4 [\)\F—>(PRBS)
v 2n-1(n=7,9,10,11, 15,20, 23, 31)
TOER/ (F—2>
SwORI)\F—=>
PAM4 J)\5—>
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R (8) BIERAMAEDIHEZ1EH C
A—YHRAIIA Aike

~ 1SEFTOEBEERL. 1HE CTHEIREETEE

_ RIRUZEEE. &7 - SHH LT

S
User Customize Dial . .M

18 - Filel g%ﬂ”ﬁg%ﬂ% | 30| Close

1:3:1 MM E30204 Bit
Rate Setting

I 32100000 3: Ghitfs

1:2:1 MU E1:5008
Svyrthesizer Clock
Source

IUn'rt'I slotE MU E 'l

1:31 MM E30204
Clock Source

IUni‘H ‘Slot2: MU E vI

1:2:1 MM E15008
S ORIOFF

1:2:1 MU 15008
Sd1 Freguency

|1U 32 Hz

1:2:1 MM &15008
S Amplitude

0000 = upp

1:2:1 MM 815008 RJ
ONFOFF

1:2:1 MU 815008 R
Amplituce

| 0.000 3: Ulp-p

1:2:1 MM 815008 R
Arnplitude Crms)

0.000000 Ulrmz

1:3:1 MM B30204
Datal DataliData
ORICFF

O s

1:31 MU1 830204,
Datal Data Amplitude

I 1.000 3: YR

1:31 MU B302048
Datal Data Delay

1:4:1 MM 830408
Datal ER: Total

1:4:1 MU E30408
Datal Sync Loss

1:4:1 MM 530408
Datal Clock Loss

1:4:1 MM E30408
Datarl EC Total

1:4:1 M1 G30408
Datal Frequency

kHz

tems
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PAMDYFE (1) PAMIESHYE

- PAM4/PAM8H &% (MZ1834A/MZ1838A 4/8 PAM 1> /)(—4)

— PAM4 =H{ESFE: MZ1834A + PPG 2ch

— PAMS8 =H{ESFE : MZ1838A + PPG 3ch

— 32.1 Gbaud rateETOILEEE R ENMFEEE

- EmarAia, =& Tr/Tf

— PAMBIHIGUI: PPG Datali HiRiERIZ(C XS PAMESIRIGAIZE

MP1800A O o
2ch PPG MZ1834A Differential 4PAM Signal o Anritsu
NRZ Data CH1_~ 4pAM Converter E— -
o
NRZ Data CH2  // R\

MP1800A NRZ Data CH1
4ch PPG MZ1838A

8PAM Converter

NRZ Data CH2 @
o— i i

~ =1 NRZDataCH3
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PAMODYER (2) Z¥IBPAM4I\NT—>
+ 32 GBaud PAM4/\5—>

- PAMAESOFRE/BERBIER/ T —>

J7AIVEMUER U,

— Test Pattern = Data 5. EditZ=E

RUFI[1],

— Pattern EditorddJ 71 )LYU X bR 121
NS LU DOPAM44==HHData Pattern

Length

|7Tes1 Pattern —IData

Outout  Pattern | Ervor addtion | Pre-Cade | tisct | hisc2 |

263435456 hitz

j—LDgiC-IPOS =

O Loading... |i

(1]

Pattern Editor

—> Fil=(F) Edit{E}

EYESE

%L?Rt“ % i 3— [ 2] . e of s Iﬁ Dizplay Format Idarker P
Rovwe Length m ITﬁ'bl'3 :I- IHBx :Iv il -
Dsta Length [205~ =] Renge —Fill
MLTTaer &6 e Iﬁ ’7 Whole | Any | Direct | i
e
Pattern PPG1 . PPG2 . ED _ ED ED
Pattern file Pattern file Top EYE Pattern Middle EYE Pattern Bottom EYE Pattern
PRBS13Q PRQS13Q_TX1.txt PRQS13Q_TX2.txt PRBS13Q_Upper.txt PRBS13Q_Middle.txt PRBS13Q_Lower.txt
GrayPRBS13Q [ GrayPRBS13Q TX1.txt | GrayPRBS13Q TX2.txt [GrayPRBS13Q_Upper.txt [GrayPRBS13Q_Middle.txt [GraeyPRBS13Q_Lower.txt
PRQS10 PRQS10_TX1.txt PRQS10_TX2.txt PRQS10_Upper.txt PRQS10_Middle.txt PRQS10_Lower.txt
SSPR SSPR_TX1.txt SSPR _TX2.txt SSPR_Upper.txt SSPR_Middle.txt SSPR_Lower.txt
JPO3A JPO3A.txt JPO3A.txt JPO3A.txt JPO3A.txt JPO3A.txt
JPO3B JPO3B.txt JPO3B.txt JPO3B.txt JPO3B.txt JPO3B.txt
Squarewave | Squarewave.txt Squarewave.txt Squarewave.txt Squarewave.txt Squarewave.txt

i¥) LiEPatternTDPAM4 ES5FRERI(CIEX. PPG CH1&CH2%ZCombination ModelFEEULU TS IE2E L\,

LiPatternTMDPAM4 BERAIFEKF(C(E. ED%ZIndependent Model

CERELTLEZL,

/I n ri tsu envision:ensure
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PAMODISE (3) PAM4 BERAIE

+ BANRBEEDICKSPAM4 BERAIE

2DMDBERAIES
- 1ch EDZAU\/=PAM4 &EyeD:Z:XBERAIE
- 3ch EDZHAUV\/Z=PAM4 &Eye®D[EIFBERAIE

- PAM4&EyedAuto Searchigg

PAM BER Measuremen
File

==

3 Eye Parallel 3 Eye Serial

—Measurement Condition

I 00000001 _q

Change the PPG Combination setting to..

Time Single -

IPREIS1 5 - l
IPAM Coarse VI
IUn'rt1 -Slotd-Datal - l

Pattern

Operation: Combinstion

Auta Search Combination:  2ch

:

Module

—Result

Threshald Error Rate Error Court

XData

W |- W |-

v Top

Auto Search

Mode [PAl Fine - P st | ciop | cose |
tem IThreshoId&Phase 'I

I Data Threshold | XData Threshold | Clock Delay(mUl) I Clock Delay(ps)

setAl | Resetar |

Slot/CH
W Sot2-1ED [Midde |
Wsh2260 [Top =]
[ Shi3-1ED [Bottom +|
[so260 [fop  v]

Differential 4PAM Signal

MZ1834A
NRZ Data CH1

W |-

¥ Micicle

W |-

Frequency (MHz)

IDate&Time x| | 2o18meRstss017

o—

ED CH2

4PAM Converter

ED CH1 I ﬂl K240C + K241C I
o &
@. ® r

Upper Eye
Middle Eye

[ Bottom v = v = 24;1222\ NRZ Data CH2 5’ ’ \ Lower Eye
P ——
SehED ;
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PAMODYSER (4) PAM4fEtridaeE

o BABREATHEEE
— Top / Middle / Bottom Eye®DIH 7 T
— BENfEITTEEERT:
« Eye Contour
- Eye Margin
« Bathtub
« Q Analysis

Ll

Measurement Target

SetAll I ResetAIIl

OK | C.anu:ell

Slot Selector

Slot/Data

Slotd4-1 ED

=

Slotd-2 ED

[ =]
IMH:IEIIP. "’I
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PAMOD4¥3ER (5) PAM4ZE R

BITESAF
Input: 3.5 Vp-p, 1.75 Vp-p, PRBS31
Output: 832 mVp-p, 170 mV/div, 10.0 ps/div

25.78125 Gbaud Rate 28.1 Gbaud Rate

/\nritsu 2



28G/32G PPG #iig

Operating Bit Rate

Data Output
Number of Outputs

Amplitude

Offset
Crosspoint Adjust
Clock Output
Number of Outputs
Amplitude
Frequency
Data Delay
Range
Pattern Generation
PRBS

Programmable DATA
Aux Outputs

2.4 to 28.1 Gbit/s
2.4 to 32.1 Gbit/s (Option)

MU183020A
1ch 2 ports (Data/xDdata) (Option)
2ch 4 ports (Datal/xDatal, Data2/xData2) (Option)
MU183021A
4ch 8 ports (Datal/xDatal, Data2/xData2, Data3/xData3,
Data4/xData4)
500 mV to 2.0 Vp-p/2 mV step (Option)
500 mV to 3.5 Vp-p/2 mV step (Option)
-2.0 to +3.3 Voh/1 mV step
20% to 80%/0.1% step @ 28 Gbit/s, 32 Gbit/s

1

0.3 Vp-p min. 1.0 Vp-p max.

Selectable clock of 1/1 or 1/2 of bit rate
Option

-1000 to +1000 mUI/2 mUI step

2"-1(n=7,9, 10, 11, 15, 20, 23, 31), Mark Ratio 1/2, Logic
POS/NEG

2 to 268,435,456 bits/1 bit step, Mark Ratio 1/2, Logic POS/NEG
Divided Clock, Pattern Sync.

/l n ri tSU envision:ensure
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28G/32G ED #ii& (1/2)

Operating Bit Rate 2.4 to 28.1 Gbit/s, 2.4 to 32.1 Gbit/s (Option)
Data Input
Number of Inputs MU183040A/B

1ch 2 ports (Data/xData) (Option)
2ch 4 ports (Datal/xDatal, Data2/xData2) (Option)
MU183041A/B
4ch 8 ports (Datal/xDatal, Data2/xData2, Data3/xData3, Data4/xData4

Input Amplitude/

Sensitivity* MU183040B/MU183041B
Input Amplitude* 0.05 Vp-pto 1.0 Vp-p
Sensitivity* EYE Amplitude | 15 mVp-p (typ.), <25 mVp-p
EYE Height 10 mVp-p (typ.)
Clock Input
Number of Inputs 1
Amplitude 0.3 Vp-p min., 1.0 Vp-p max.
Frequency 1/2 of bit rate
Clock Delay
Range -1000 to +1000 mUI/2 mUI step
Pattern Detection
PRBS 2"-1(n=7,9, 10, 11, 15, 20, 23, 31) , Mark Ratio 1/2, Logic POS/NEG
Programmable DATA 2 to 268,435,456 bits/1 bit step, Mark Ratio 1/2, Logic POS/NEG
Aux Outputs Divided clock, Pattern Sync.
Analysis Functions Auto Search, Auto Adjust, Bathtub Jitter, EYE Diagram, EYE Margin, Auto Search PAM

Mode, Q-value measurement, Eye Contour, PAM BER Measurement
* ABHRIE(E. Auto Adjust HEEEN'EBIE T DEEITI . BUEIF. TS5—TYU—ERDIEAADRIETT,
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28G/32G ED #Mit& (2/2)

Clock Recovery Clock Recovery from chl Data input, internal distribution to each channel™!
Options
Operating Bit Rate Opt-x22: 2.4 to 28.1 Gbit/s
Opt-x23: 25.5 to 32.1 Gbit/s (requires MU183040B/41B-001)

Maximum Number 72 bits (Zero Substitution 21°)

of
Consecutive Zeros
Lock Range for Opt-x22: £200 ppm

Data Clock Opt-x23: £100 ppm

Recovery

Target Loop Band  Qpt-x22:
Selectable from bit rate/1667, bit rate/2578, Jitter Tolerance®?, and variable

Variable: 3 MHz to 17 MHz/1 MHz steps™3
Opt-x23:
Selectable from bit rate/1667, bit rate/2578 and Jitter Tolerance™?
*1: MU183041B-023 recovers Clock from chl Data input and distributes to chl and ch2. Also recovers Clock from ch3 Data input and
distributes to ch3 and ch4.

*2: Jitter Tolerance setting makes widest loop band and enables Jitter Tolerance measurement.
*3: Upper setting band depends on bit rate: 17 MHz at 28.1 Gbit/s
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FR7PIVT—>3> (A2>F-dRI k) (1/2)

*kk*k **k%k

° ZSGE%E'f DQ—ZI*U I‘@E:F{W **@* ok

High Speed Interconnect

Device Back Plane i iah-speed
2ch PPG MP18258 e 28 GbltS/ERhtl)%g speed
1ch ED 4Tap Emphasis
Synthesizer ifferential
Jitter Modulator M} g Victim Signal Data #1

" ey G

P

MP1800A

v Multi-ch E5%F4%

v' SERDESZwv# ~L-3 > Xl

v AREREBOOR/ FEHHHIE
v O0OX S—=7U(CKLDBERDZLEHT

9
9

EEICH(CX LT, Victim / Aggressor E57%
EliSEses

2 tone-SJ/R1/BUJ/SSCZw A b5 > Atk
=EED(C KB EIRIE(ES DOBERA# T

Clock Recovery A< 3 > (C K BIERERAIE
T> T 7 2 ARNEDHERR

A]Z Delay, CH Sync, BJZAmplitude
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FRFPZIU—>3> (A= T ) (2/2) £

Vs
- Infiniband FDR(14G)/EDR(26G) AOCO:¥(fi INFINTBAND"
14 Gbit/s x 8, 26 Gbit/s x 8 Jittered Data
Data #1 Quad Data #1
ool Data #2 TX CDR Data #2 =
Jitter Modulator Data #3 Data #3 Synthesizer

[ 1=

MP1800A MP1800A

Data #7
Data #8

Data #7

Clock

8ch (4chA731E) MBERAIE
J0OR b—=2(C K BBERDZALETH
WEBCDRMD = A i 1 5

tH 3R A2 SR ES 5T

Ex ABChDEIEFAITE (C KDL

A]Z Delay, CH Sync, B]JZAmplitude
SJ/RI/BUI> VA LS > A5ER
=REEDIC K DEIRIEE S DBERARAT
TJ1/DJ1/R]/Bathtub Jitter

EYE Contour (BERZEFZ#E Mask)&ZAT

N2 20 28 4
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FIRFITUH—<3> (CFP2/CFP4)
- CFP2/CFP4M5¥il

PPG 3.5Vpp Output
EAM Direct Drive
4ch 28 Gbit/s Data Streams with Jitter
4ch 28G PPG Quad
4ch 28G ED e | Quad

Laser

Synthesizer (SJ) ——) | Tx CDR

Driver

1222

) 25Gx4

222
B 2
XNN3 %

High-sensitivity ED CFP2
ROSA output Module
direct measurement

Dual-tone-SJ/RJ/BUJ/SSC are available with using MU181500B Jitter Modulation Unit.

v 20X b—2(CKBBERDZEALET - TZ Delay, CH Sync, a]ZAmplitude
v 4ch®DBEREIE > ERYEED(C XD EIRIEES DOBERERAT

1BOXEIRFAITE (C K D%hERAL

3.5 Vp-p Data out, ZOXNRA > RNEJZE
SIwvH M-S Z5ER
(MU181000>>tB A5 DvHATE 3> (C
KDSIFAT]EE )

v" EAM Direct Drive

9
v AEBCDRD>w it 115 >
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FRF7ITUH—33> (DP-QPSK, DQPSK)

32G DP-QPSK®Fih

32Gbit/s x4
Pre-Coding Signal
4ch PPG
Synthesizer X
X_Q
DP-QPSK
Y_l —‘
) 100 Gbit/s
MP1800A
DQPSK®D:H{ih
1]
2ch PPG
2ch ED 28Gbit/sx2 RZ-DQPSK RZ-DQPSK
Synthesizer Pre-Coding Signal Modulator Demodulator
| Channel RZ-DQPSK
Q Channel —_
40 Gbit/s
Clock
MP1800A t

I Channel

Q Channel

Pre-Coding E5&4%

JEH IRz DEEA L

CHEIDA A = >/ AF 1 —H#llfil
Modulator AL~

CHEIHAUL/z. DP-QPSK, DQPSK{ES
DORMNRA > A%
=faEn]ZDelay

3.5 Vp-p Data out, BIZAmplitude

AN
222\
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NIVFFVYHRILSQAV U1 —S3>
56G / 64G Solution

INFINIBAND"
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€ S1-INSA>T7VvD

J1646A
MP1861A MP1862A . -
. Passive Equalizer 6dB

56G/64G bit/s MUX 56G/64G bit/s DEMUX (v connegtor)

@ /INFLSU MP1861A sssnseos ® D /INCIESU MP1862A ssosiooss enae

2®, ::x@ s {@ é@ o

@tz@ o @:é:@ it
g g o :
e ] - - -

MP1800A Max. 6 sIoV

56G/64G bit/s BERTIEZEERK

56G/64G Jitter BERT 56G/64G 2ch BERT

56G/64G 4ch BERT (2 box)

32G PPG 2ch

32G ED 2ch

32G PPG 4ch
or
32G PPG 2ch x 2

32G PPG 4ch
or
32G PPG 2ch x 2

32G ED 4ch
or
32G ED 2ch x 2

Synthesizer

32G ED 4ch

32G PPG 4ch

32G ED 4ch

(2 Slots) or or or
32G ED 2ch x 2 32GPPG 2ch x 2 32G ED 2ch x 2
Jitter Generator 4Port 4Port
(2 Slots) Synthesizer Synthesizer
(2 Slots) (2 Slots)
64G MUX 64G MUX 64G MUX 64G DEMUX
64G DEMUX 64G MUX 64G MUX 64G DEMUX
64G DEMUX 64G MUX 64G DEMUX
64G DEMUX 64G MUX 64G DEMUX
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B (1) 9 <NcEiEmE

« KRB VS, EmBEKR

50 Gbit/s, 3.5 Vp-p IR (MP1861A-013)

/\nritsu 2



BR 2) RERELAOSMY

- =E DEMUX
v EE : 25 mV (typ.) (56.2 Gbit/s, Single-end, Eye Height, PRBS31)
=40 mV (56.2 Gbit/s, Single-end, Eye Height, PRBS31)
30 mV (typ.) (64.2 Gbit/s, Single-end, Eye Height, PRBS31)
. AVJ74374ﬂ
56G/64G bit/s DEMUX MP1862AMDHIEICIEAT D &ICKD. EEBRIBICKD
JEXZEMEL. Eye OpeningZEI{€ L. Eye OpeninghMEL\PHYF )\ ADBER
AE, SVHBMLIOATAMOEHEE

Before %70 mV/div

J1646A Passive Equalizer 6dB S21
0
//_/-\

-5 —— N

%50 mV/div

$21[dB]

10 e \
1s [\  ——1J1646A

o f

0 10 20 30 40 50
Frequency[GHz]
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BER (3) BRIV FIA 2T UT 1 MITEHEE

- SJ. RJ, BUJ, SSC. Half Period Jitter (Even/0dd>v#) IR2ED
SRRV IFEE, HENMARE
v E®A2000 UL, ZHREHKE250 MHzTO0.55 UIDXIRIES] (@56.2G)EFLERHE

v ERE>YH 275 fs rms (AFR{#E)
v 2bh—=2(CHIBULIESIE. EDADRI. BUI., SSCZ R (C{IINEIHE

- DOOOAEERLRBC RREOOE ol A
sava | } 2000
— =
— x O g
s asteon — i o 20dB/decade
..... ey J 5 P
; +) . )
- ! o' = A X 3 15
i g R
Ty (v £ ' ' '
'-* T TOEE b o momim e o s i
e B = ] S S
= = = :
! Cadeate Sk
e il | - e A A A A s ’
m ——_ 0.00001 0.0075 1 10 150 250

Modulation Frequency [MHz]

EBlitterErk MX181500A Sv#H/JA X RLS>VX JitterR&EIRY
FANYIRITT

=~ S\ Y JSHwn ,\_7 'J7|' F’/“J@
S>5LSv4E (RI) BHFFEEA>Y S (BUI) (Even/0ddS v )

IEsKR> YA (SI)
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BER (4) ZRRSDFIVA >FO U1 AITEHEE

HXK4ch [EHA
v SHHEMUX, DEMUXERXZHERL TS, MP1800AIZ=%L1-PPG/ED
EDa—I)LICE#HEL., mRAChE TRRARTRE
v D/Aa /=42 YOAM—=I0 R X 2—iit 10O FM A BE

Differential 4ch

X pres7 ) pres7 X Pres7 X
X pres7 X_Pres7 ) Pras7 X
X pres7 ) pres7 ) pras7 X
W pres7 )} Pres7 )} Pes7 X

« HARMYRER
v' MUX Data Delay#A 7 a>rDE#Ei(Z&kY . FChIuI R BZEHI{EH 7T &
v AMUIRTYTOEEESHIZLY. DUTOYAR M4 E BRI &k

Victim signal T

>—w— —W— = B e )
) e SRR I
PN S AN PRUUR JUUON O S X _ Aggressor signal et SR S o
Input signal Output signal
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BER (5) BRIV FTIA >FTOUFT+ RITEHKEE

Bathtub JitterIZE EYE MarginillzE

L : ;
Prusstisine i oty [T [k ] =-
Soake | Mt 0.3 Mt 0843 i
Vst et o
foron =] ‘
Tows [ e [
Treesots dte
e L
Prace Pescnsen
' o
Fradowss ‘
ﬁf_—ﬁ-‘ u-'n;-— |
S [0 JM0 Cuumnin Ever Treesnae Current
P e P e R
e Ry ‘
ol | e [ et ‘
(OO Sekct (Cptirece ke |lobws [
orf | - OB | 1201 (VeldOwe
B = R [ | e e T seiarie |
§ Vot — el (1 } e | A ECTY S

EYE Diagramill;E

T w
e ==
— = Pomaf oo | o |
.'mh,. R I B T == u-';:lhul
Fr_a .Nf? E Weas wnt &1
v (00® =y
L W e ov] omj twemei
L | e W ns OF| or| Owerses
& 168 (O [ sep s
: 1w ol or
l" e [TE‘I f%l:l e .2-'
‘ Ean o o
L=
P e
T [Vew’
[ L
NI Soedt Ol-m b
cer | “uwinr | — | __]I - [Oestne v | Mowatci i
2 v el
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BER (6) SEXIERT—H/INGT—> (M

IN—X MESHBR
v XEEIREER, EFESHMEEDS EmXARRE, IN—ANMESZ#EOE

72U —23 >0 MERBRUTVWEYT,

- mx X512 Mbit/ch®Programmable Data Pattern
v' CJTPAT, CIPAT, K28.572&. 77U —> 3> ([CREBIRRIINS—>%

FEIRICERTEET,

v PAM4 {£5@True BERAIEIC PRBS 20 FTHIE

- BHUS >H LJINF—>(PRBS)
v 2n-}(n=7,9, 10, 11, 15, 20, 23, 31)

- EO&EBRINY—>

« SWHORAINGT—>
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56G/64G bit/s MUX/DEMUX ##&

Bit Rate

No. of Channels
Amplitude

Intrinsic Random
Jitter

Half Period Jitter

Bit Rate

No. of Channels
Amplitude
Sensitivity

8 to 56.2 Gbit/s
8 to 64.2 Gbit/s (MP1861A-001)

1ch, Up to 4ch parallel synchronization by connecting to MP1800A

0.5 to 2.5 Vp-p (<56.2 Gbit/s, MP1861A-011)
1.0 to 2.5 Vp-p (>56.2 Gbit/s, MP1861A-011)
0.5 to 3.5 Vp-p (<56.2 Gbit/s, MP1861A-013)
1.0 to 3.5 Vp-p (>56.2 Gbit/s, MP1861A-013)

RJ = 200 fs rms (typ.)

20 Steps

8 to 56.2 Gbit/s
8 to 64.2 Gbit/s (MP1861A-001)

1ch, Up to 4ch parallel synchronization by connecting to MP1800A
0.125 to 1.0 Vp-p
25 mV (typ.), <40 mV (EYE height, PRBS31, single-ended)
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FR7IVo—>3> (A>F—dRI k)

56 Gbit/st SERF¥EEFF v T DRITE

High Speed

High Speed Interconnect
Device/Back Plane

MP1861A Differential

56G/64G bit/s e Y
MP1800A i/\UX 56G Data +
i i — T ] — e —
Signal Quality Analyzer o R Bl - ‘ —
J L _’c _
28G Clock ‘
| < 14G Clock
5= | | <2 28G Data 1 <SGG Data + ’
| Mo |
- Jitter Modulator - X 56G Data - )
i - T —
- Synthesizer _m_' Jo GH
B gcn EBG MP1862A Equalizer
o 56G/64G bit/s
DEMUX

56 Gbit/s BERHAITE
v S HEER

AN AR

NRHT Y HRIE

- SERDES. Clock Data Recovery (CDR) 7&&MBERBIFEDAIHE

-> SJ (2fE%) . RJ. BUJ, SSCITxIs
CEI-56GRREICHWIHLIESYH M5 > AHEED B EE

> 0.5~3.5 Vp-p(56G, MP1861A-01315#)DLEV\TZEE(C LD,
I\ ADA N BEZ A FRDIBE

> SYAFMZEITVERNS, MP1862AIZYV—>00vI(1CkD
RISV HBRMETEET,
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FRPIVT—>3> (FSARAZYVEH—)

MP1861A
56G/64G bit/s MUX
4 x 2ch PPG — 56 Gbit/s x 4 or Split to 8 channels
Synthesizer — Data #1
—— [ T/ | 2o [
—i .;' 2 > - 400 Gbit/s -
= Data #3 - - e
—-
—_— Data #4 PSOI:/I4 -
MP1800A #1 == > - WDM -
—_— .
e I 3 1
=0
4 x 2ch ED — Data #1
f—— -
~m— ’ <Data #2
— Data #3
— s |
p— ] Data #4
c . -
MP1800A #2 pramm—— |
——

400GbE. 56 Gx4 Lane®:¥{f - IEEE 802.3bsTHR5IHhiEL400 GhEHEMLYES 1—I)LD
1% RIR 0 GE

EMLOFHIIICE U =ESmBZIRH > mA3.5Vp-pETOHNRIZEHEECKLD . EMLZBEIEFERIEE

AF1—. JORM=DVDZEWRR > I\F—2FH. (HAnZ#EEEERALU TV, ZERESR
B 5 (CREIRSIE DT B

=EE - Auto Searchi4rEiSH; > MP1862A DEMUXI&Auto SearchigeElC kDT —H &
o0vOnfiEE. EXEEERESR(CBEEAEETIEE
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56G / 64GBaud PAM4
VU —=3>

INFINIBAND"
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64GBaud DAC box O E

G0374A 64Gbaud PAM4 DAC

- [LWEIEEERH : DC to 64 Gbaud
- 32 Gbit/s x 4 ch PPGZ{#R L7264 Gbaud PAM4{E5FH4E
- 1.4 Vp-p (differential, Typ.) 273
- &8, duty KU Upper / Lower / Middle IRIBDOFENT]ZE
- 1EE§ B>wvw4 : 300 fs (rms)
. ‘J@Lﬂ@@@%NRZ PAM4 Ty /5 7z R4 o] ge

HK-64GDAC

— OUTPUT PORT =e—— B ] —-— [NPUT PORT

our out
... 7 (@@

.nnZMi DIJT\' M.L

AC100-240V
50/60Hz

ﬁ 64Gbaud 2-bit DAG with MUX

EDE]
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64 GBaud PAM4 E&£opoJ OvIH

MP1800A
Signal Quality Analyzer _ GO0374A
—_ 32Gbit/s DatalA,B(MSB) 64Gbaud PAM4 DAC

1
4ch 32G PPG!
MU183020A 32G 2ch PPG x2!
MU181000A/B Synthesizer! &8
1

64Gbaud PAM4
= _ 545

32 Gbit/s DataOA,B(LSB)
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G0374A 64Gbaud PAM4 DACZ3E Rz

> PAM4 13K HAZ (41 v -6 ATT +3 4 v V50 Adapter + 70-GHzitsiOscilloscope )
64 Gbaud

Eile
Eye/Mask

sk Test™

=]

Eye Widh
=
T ]
D\sémnn
Led

BitRate

Control  Setup Measwre  Calbrate

Utilities  Help

165ep 2015 1721

56 Gbaud

File

Eye/Mask Mode

Contral  Setup  Measure  Calbrate  Utilities  Help 16 8ep 2015 1715

L

28 Gbaud

File  Control
Eye/Mask hnde:

RZ
Wisk Test™ NRE

Sefp  Measure  Calbrate  Utilities  Help 15 0ct2015 1536

Wi

Ampﬁllide v v ”
Precision Timebase... 200 médiy q00mediv | Time:s.0 psddiv Trig: Free Run | (% Pattaim Precision Timebase. 200 my/dh 100 myAdiv | Time:5.0 pssdiv Thig: FreeRun § ™ Patiem Precision Timebase... 200 myAdiv 200 my/dy | Time:10.0 ps/div Trig: Free Run § . Patfem
1) .2) Reference: 1800000 GHz 3 Samamv ﬂu 04 Delay:24 0775 ns - J &8l | ock J IJ .2) Reference: 14.00000 GHz | 2 -400.0 mY f)u.u W Delay:24 0743 ns = J = gk J lJ .2) Reference: 14.00000 GHz & 3 -400.0 Y 90.0 k4 Delay: 241714 ns = J 2 Lock J

> NRZ S JIEHZ (41 v -6 ATT +3 4 v V50 Adapter + 70-GHz %13; Oscilloscope )
64 Gbaud

A FEle Control  Setup  Measure  Calbrate  Utilities  Help 05 0ct 2015 1621 m
Eye/ask Mod
Eye Vit
X
ol
To Tioise
Dlsémnn
— ' ./ Measure .4
EitRate o D Eggreol gégimwm Egé\m#m Izgta\ neas
ye fnp W ] W

Jitter RHS(:) 37z BBfs  W3fs A0 ety
xIX Jitter pp{s) 2.00ps 188 ps  2.000ps 20

Rise tine(z) 7.89ps 7.8 ps 8.2 ps 20
Amilie v

Precision Timebase.
Y Reterence: 16 0000 Gz

Time:5.00 ps/div
Delay-24.0738 ng

200 mv/civ 100 mt/7div
23 aogmy | Yooy

Trig: Free Run | Palfem
il WA1EAD |

56 Gbaud

[

Comtral  Setup  Measure  Calbrate  Utilities  Help 05 0ct 2015 16:28

Arpiide

Precision Timebase.
Y& Reference: 14 00001 GHz

./ MWeasure ¢

current wininum maxinum total mess
Eye Ama(s) 694 U 634 694 il 0 Setup
Jitter RHS(2) 23 13 375 fs 13 15 il e
ditter p-p(s) 1.556 ps 1.332 ps 1.556 ps 0
Rise tine(:) 7T.78 ps  7.67 ps 7.78 ps a0

&

Time:6.0 ps/div

200 m'v/div 100 mirdiv
23 Sonome | Yooy

Trig: Free Run | Paffem
Delay 24 0B5E ns - 28 | ocic l

/\nritsu
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Sy OYIH
Sy HBBKC LD, PAMA Sy FERNEIEE

GO0374A
64Gbaud PAM4 DAC

Clock Cable

MU18302xA

MU181500B
Jitter generation

MU181000A/B

#2384 —TJ')U: Data Cables 80 cm (J1612A x4)
Clock Cable 130 cm (J1611A)
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56 Gbaud PAM4 BERHAIE
- 56Gbaud PAM4 BERIE%PRBS153 CHRsTE

28Gbit/s
DatalA,B(MSB) GO0374A
1 64Gbaud PAM4 DAC

28GHz Clock

MU183020A
32G 2ch PPG x2

MU181000B
Synthesizer

28Gbit/s

64G DEMUX

I
MP1800A. = I
Signal : DataOA,B(LSB) DUT
Quality i
Analyzer : 00 T | R | | ) e )
1
- MP1862A
MU183040B :
1
i
1

. a1
1
i
I "Das .5 .
32G 2ch ED :-T T T
1
i
L

-- MP1862A [C&D. 3DD
_ - EyeZIBZE(CHRIE.
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I\ AE—RZUJ7)L)NX
J)g1—>3>
- Thunderbolt Gen3

- USB3.1 Genl / Gen2
- PCle Gen4

INFINIBAND"
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e 2
1. TBTYU3—>3>
3. PCle VU 1—=>3>
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ThunderboltifiE=

Thunderbolt (TBT) & (&?

- Genl&Gen2(d. 10.3125 Gbps, Gen3(d2 x 20.625 Gbps
- ALT mode& UT. TBTOD4RIC,. USB, DPE#HiaS
- 100 WEXToDPower Delivery

Anritsu Solution

- MP1800A SQA (X, IntelhSTBTER#EE UTIETNEREEH !

- MS46322A VNAEIntelh\S:2EHSH

- GRL (Granite River Labs Inc. 3#Santa Clara) &% U, BEiER
VUa1—>3> %M

- GRLETBTFT A M\D X & U TIntelh 5536 EESHEH

- Thunderbolt CTS(Compliance Test Specification)(CEDUL\/E
BRYOSVEERIE & ReceiveritiRiEE
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MP1800A #1 #33:{BRiEER

(intel
Thunderbolt Specification Compliance

Thunderbolt Electrical — HOST [ Device CTS

2.2.3 Pattern Generator
Generate Thunderbolt signal with a variety of patterns, clock jitter, data waveform (eye
diagram) and amplitude characteristics.
Required Test Equipment Capabilities
- Data rates = 20.625 Gbps
- Data patterns: PRBS15, PRBS31. Square wave
- Differential swing range: 0 — 2Vp-p in 10mV steps
- Rise Time > 10 ps (20%-80%)
- Intrinsic jitter < 400 fS RMS

(Recommended Test Equipment #1 h
- Anritsu MP1800A
o MPI1800A Signal Quality Analyzer
o MPI1800A-002  Ethernet
o MPI1800A-007  OS Upgrade to Windows7
o MP1800A-014  2-Slot for PPG and/or ED
o MPI1800A-032  32Gbit/s PPG and/or ED support
o MUIS1000A 12.5GHz Synthesizer
o MUI81000A-001 Jitter modulation
o MU181500B Jitter Modulation Source
o MUI183020A 28G/32G bat/s PPG
o MUI183020A-012 1ch 2V Data Output
o MUI183020A-030 1ch Data Delay
o MPI1825B 4Tap Emphasis
o MP1825B-002  28Ghit/s operation
o JI551A Coaxial Skew match cable (0.8m, K connector)
o J1439A Coaxial Cable 0.8m, K connector
9 o JI611A Coaxial Cable 1.3m, K connector )

2.2.4 Network Analyzer

Bequired Test Equipment Capabilities
- 2 ports used simultaneously
- Atleast IMHz — 13GHz bandwidth
- Dynamic range = 50db

Recommended Test Equipment #3
- Anritsu MS46322A VNA
- Option: MS46322A-020
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ThunderboltL = —) il HiR %R

Crosstalk source SJ R] SSC

Host/Device RX .

TP2: Casel CM

injection

TP3EQ: Case2 Crosstalk source SJ RJ SSC

Host/Device RX “| Cable (2m) PCB -
(DUT) -12dB@5GHz -3.5dB@5GHz  EMPhasis 'ﬁ

CM
injection
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ThunderboltlL = —/) i3 ERIZIER
52 Mr—2X1 (TP2)

MG3710A

' Synthesizer MP1800A

I MU181000A

Jitter Modulator
MU1815008 g

2008 - WW
41KC-20 /- 41KC-20

e
&
’

2 ea. J1510A
RF Combiners AV >y

Phase Matched
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ThunderboltlL = —/) i3 ERIZIER
FAPMIr—2X2 (TP3EQ)

: Synthesizer
MU181000A

: Jitter Modulator
MU1815008 g

]
1
1
)
I
1
1
|
1
1
)
)
1
.

RK8Gcm — T 7
2ea. LS-ICT R 1
TFU-23R2R
Fixtures
BSA12500IS! JaMuse o,

Board

¥ Type-C Cable ¥

421?(?2-86 /’ AA 421?(?5 SMA Short SMA
6% SMA Phase Phase Phase P >
&° T Matched Matched Matched ﬁ
23, J1510A T
RF Combiners e -12d8
@ SGHz
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ThunderboltBZIEFIR (1/2)
1. ZAREODEEE (700 mVp-p differential)

2. 16DI>I7SARATJVULY bhESRAD
DDI& R BDEEZIRT

T s ki iy s MWM T bt e ot s v by 5 M il _“ o i o '

% ‘ |
] WWWM-«MM*W R A g1 e i Mmmw, w"*"m“' W

3. CMJ A XDAHIiHGHEE
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ThunderboltiZIEFIR (2/2)

4, CMJAX
CM&ZIER(E. MP1825BHHIFOffICT B,
CMRIE#%. CMEHZOFfICT B,

5. RIKIE
RIRIEH(E. RIDFHZ0NCT D,

6. SIKIE
SHEMDFR B SIERE CTHRIESEN .
SIRIEH(E, SIDHZ0Nn(CT B,

7. TIRRIE
BIEEFHDCM, R, S1ZO0NICT B,
mAEMIC, THEDSBEREISHIZ/Ah D ImaE.
RIEZIEMEETHRET S,
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TBT3 Rx TP3EQ:REATR

MG3740A L Alpine Ridge?RX hF v
e — = Fi gk =
' — 1 xesc ERELIPC
2= ] =
Type-C
MP1S00A MP1825E J],-510A , K261 Cable
32G PPG 4tap emphasis ¥ / e
» Jittered U N Data
Data :IHW-M“ ( ) > Receptacle
Fixture
© Jittered g M}M\ N \/xDat;
Clock 2 \ ;
J1510A K261 | i
: Type-C Cable
Skew Matched 10G: 1.8 m
Pair Cables 20G: 0.5 m ,
Alpine Ridge
Aggressor K-SMP DP Device
1/8 Clock Ad
800 mVp-p, Diff. apter
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GRL ThunderboltB&itE&Y I b
TARIRA > hEE RIE & REE B

Lane | Test Point | Data Rate | €

{ : All Test
=~ | Lane | Test Point || Data Rate sJ F =-C1@ AllTests

................................. =-[C14€+ Calibrations
TP2 (Case 1) o e [C1./ Initial Eye Height Calibration

----- [C[l./ Optimized Pre-set Look Up
193 (Case 2) MWGks e [[]# CM Source Phase Calibration
----- [l ACCM Calibration
20 Gh's

----- [[]./ Random Jitter Calibration

----- [[]-/ Sinusoidal Jitter Calibration

=14 Case 1, Tj and Eye Height Calibration
.[[]./ Case 1, Total Jitter Calibration
...[ 7]/ Case 1, Eye Height Calibration
=-[C14€ Case 2, Tj and Eye Height Calibration
~.[71/_Ootimized EQ Look Uo

HEDBRRE

Case 2, Total Jitter Calibration | Case 2, Eye Height Calibration
Initial Eye Height Calibration | ACCM Calibration | Random Jitter Calibration | Case 1, Total Jitter Calibration | Case 1, Eye Height Calibration

[ Use Default Value

Rate_10G |Rate_20G|

Initial Cal 650

Target 072 v
Min Limit: 07 v
Mae Limit: 0.756 v
FID Control 400

/lnri tSU envision:ensure 57



7SIH
1. TBTVU1—>3>
2. USBYVU1—>3>
3. PCle VU 1—=>3>
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USB 3.1 Genl / Gen2VYVU1—>3>

USB3.1&(3?
-FULUWIRDIS: Type C
- 2DDEXEE (Genl: 5Gbps, Gen2: 10Gbps)
- Intel TBT Chip “Alpine Ridge”[C5E$

AnritsuVU1—>3>

- U> %R (MX183000A)

- HERERIEE S Y it HiER (GRL)
- BERAIEEE. LFPSIGE

S9R
- ST ) TRIHEHR AT HIERER
- USB3.1 Genl1l&Gen2®MHost / Device ReceiveriRtE&(C X ity
- 2B8&hCalibration& LoopbackiAREADEB TI > =P DaiB% &R
- A>T S5ATP >RINF—>C kB Receiverit it
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=LER T IIR

1. GRLY J MCEKB AL RBRIZDRIE
2. MX183000A%{ERL. DUTZloopbackE®—RICEBETES
LFPS (Low Frequency Periodic Signaling)
{&Bit rate (10M-20Mbps) TDUSB devices & Di@{E
USBODOABIAREZ loopback(CEBEEE S
RxiAERICHSUVT, DUTIE. LoopbackiREE(CER T IHEH D,
MX183000A(Z. BENI(CDUTZLoopbackE®— RI[CEBEZES
taed D,

3. StEfBoxzfEA UJZBERAIE
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USB 3.1 Gen1&Gen?2 loopbackiE#

MX183000A

r Selector ——

2]

File Setup License Help

Application Selector

itter Tolerance Test

-
Sequence for USB

—

File

Link Sequence for PCle

Setup Help

| Equipment Setup ‘ Sequence

Link Sequence for USB
Jitter Tolerance Test
I

eSS.Inactive

Warm Reset

Rx.Detect

Rx Term.
Detected

Timeout

Polling

Directed

Loopback

Genl

’5ummaryl ” Reset l ‘ Sequence Start ‘

Rx.Detect.Reset(Warm Reset) 100000 | s

Rx.Detect.Active(ldle)

Polling.LFPS

Polling.RxEQ
Polling.Active(TS1)

Polling.Configuration(TS2)

Polling.ldle

Loopback.Active

1 l-lS

s
524288 % ;s

B (B[]

Set Idle

Specification

‘1.()!5.() GTfs! "'

2.0{10.0 GT/s)
Test Pattern

[Com pliance v]
|cpo DO.0 -|
DUT

[Devi{:e ']
‘ Option ‘
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USB 3.1 Genl1&Gen2#&KIEY J b~ (GRL)

Conditions Data Rate |: S) Frequency :
_ : S (Gen2=500 kHz, Gen1=500 kHz)
 Data Rate || 5j Frequency |
...5 .................... S\Jz {GE”2:1 MHZ, Gen1=1 MHE}}
5J3 (Gen2=2 MHz, Gen1=2 MHz)
Gen2 (10 Gbps)
S (Gen2=4 MHz, Gen1=4.9 Mhz)
Gen1 (5 Gbps)
SJ5 (Gen2=T7.56 MHz, Gen1=10 MHz)
SJ6 (Gen2=50 MHz, Gen1=20 MHz)
SJ7 (Gen2=100 MHz, Gen1=33 MHz)
V] 8J8 (Gen1=50 MHz)
Setup =14 USB 3.1 Rx Calibrations and Tests
=-[C] € Calibrations
=-[C1 4 Swing and EQ Calibrations
Device Type: Host I [1€ PG Delay Calibration
----- [7]4» De-Emphasis Calibration
Device | ----- ["14 Pre-shoot Calibration

----- [C14€ Launch Amplitude Calibration

=[] 4 Gen2 Calibrations

=19 Gen2 Sj and Rj Calibration
--[C14 Rj Calibration(Gen2)
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USBO>J 5417 > Atk

J1510A
MP1800A, MX183000A MP1825B Emphasis Pick OFF Tee
MU183020A 32G PPG P !
J1615A
Data out +—(Pair cable | Pata In Dataout + | ——>| >
0.8m for Data, J1551A
1.3m for clock Dataout - | ——>| >
Clock out ) > Clock In (Direct (0.8m
onnection) Phase
tched
ARTEK USB TEST ADAPTOR "pair)
LFPS TX+ f
AUX out+ | 11343A0.0m)4 o J1349A(0.3n) et
LFPS TX- | .
Fixt
J1349A(0.3m) ');OLr're
Gating outl__J1343A(1.0m) | o\ Jesin DUT
(for LPFS (0.8m Phase matched Pair)
detection) LFPS RX+ |€
- LFPS
AUXIn € —73a3a0.0m) RX LFPS RX- l¢
Analyzing
BER

Ethernet
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SRR > b

Gen2itE&R/N-1 > &
Confirm error free at 1E-10 (Tentative)
SJ: 17 ps +/- 10% at 50 MHz

17 ps +/- 10% at 7.5 MHz MX183000A
37 ps +/- 10% at 4.0 MHz - BERAIE
87 ps +/- 5% at 2.0 MHz - Pass / Fail&Rx~
203 ps +/- 5% at 1.0 MHz
476 ps +/- 5% at 500 MHz |5
Gen 15;{&%%7'—{/]’ \/ |\ ReDetectActive(idle) RN
Confirm error free at 1E-10 "t

Polling.RxEQ

SJ . 40 pS +/— 1 00/0 at 33 M HZ Polling.Active(TS1)

Polling.Configuration(TS2) i3

Gen1(5.0 GT/s)

40 ps +/- 10% at 20 MHz ||| =& e -
40 ps +/- 10% at 10 MHz mann B o
40 ps +/- 10% at 4.9 MHz ||  ow ;

100 ps +/- 5% at 2.0 MHz

200 ps +/- 5% at 1.0 MHz
400 ps +/- 5% at 500 kHz
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TN
1. TBT VU 1—=3>
3. PCleVU1—>3>
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PCI ExpressYU1—>3>

Anritsu®PClexiskhls
-1\ TV —23> A > AT T —RA%EFD leERE BRI

PCle + 100GDE,
PCle + Thunderbolt,
PCIle + Thunderbolt + USB3.1

xEBI/F
- Ethernet
- InfiniBand
10Gbps
)
100Gbps
(4x25G)

Chip

'S /dd-in Card

BUS/Backplane : PCIle-Gen3 to Gen4

AnritsuVU1—>3>
- PCIe Gen4 Base specification revision 0.5
- U>O8kge (MX183000A) L BEIRIE/> v FiiI5HER (GRL)
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PCIe7” —+5 0 F v MiEL)

Device B

Case 1: Common Clock Architecture Case 2: Data Clocked Architecture

PCle

PCle
Device B

Ref clock
#1

Ref clock
#2

Case 3: Separate Ref Clock Architecture
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CNEFIE (1/2)

SKP ordered setXdJi:
B FEE2DDREETld. T /A XARBDbit rateh /XD FET
PCle

PCle
Device B

Ref
clock #2

clock #1

Data Clocked Architecture

Separate Ref Clock Architecture

mPCle TX(Z. SKP ordered setx=BEIM(CHREULUF I,

Loopback mode(CH UL\ T, TXIE. SKPZFT—AICHEAULET,
> EDIC(EPPGEEIRD /I -2 M AN ETNDDTIRIEBERAITEAT],

> F3kdAnNritsu solution Tld. “SKP ordered set "[CHBXIHFIE,

/lnri tSU envision:ensure -



NEFE (2/2)
SSC (Spread Spectrum Clocking)*#/its

SSC: MEE—TLN)LZETIFBDIz(CF v UV EIRE = ZE 3 i
PCIe: 5000 ppm, 33 kHz, Triangle waveform

x| kb2
3 U EIRESEE)
x . Without S5C
EMI Reduction Allowed Lavel

.'1l,l"’“r_ e of Emission

| |

f |

|I I'

W, o
— T With S8

= [F3EDAnritsu solution TlE. EDTDSSC data BERAITFE (CHEMILFIE
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IHEDANritsu PCIeVU1—S3>

AnritsuV U 1—>3>
Device B « (SSC FARR ED)JI])

-

\ Common Clock Architecturej

Znritsu

Anritsu+GRL-PCIE4-BASE-RXAT/IR4FE
PCIe 4.0 Rx Base Spec(CEDV\z2BEEBRIRIE
RIEIRVEADRX X L Ak ER
BEMRIE (C K DERERSZMFD(E S DE = HNH]
EIRILTHARIE & —BMD E NIt ERFER
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PCIe Gen4 t&R1> b

Fixed TX EQ

Calibration Channel
| EH or EW Adjust _—7 |

16 GT/s PRBS ) | Replica | _
Combiner P Test Equipment
Generator | Channel |
- CEM Connector |
TP1 TP2
. Post Processing Scripts:
Interf Interfer L
Source Source nterfer Behav!onal CTLE/DFE
Y / ence ence Behavioral CDR
Small EW Small EH
Adjust Adjust TP2P
! Table 9-8: Stressed Jitter Eye Parameters }:
Symbol Parameter 2.5GTis 5.0 GT/s 8.0GT/s 16.0 GT/s Units
Vo | Generatoriaunch 8001200 (8001200 |800-1200  |800-1200 |mvPP | 15mV /.3 Ul at E-12 BER
voltage
TRX—UI Unit Interval 400 200 125 62.5 ps
st Eye width at TP2P | <0.4 <0.32 0.30 030 ul
TRX—ST—SJ Swept Sj 33 KHz 33 KHz Figure 9-29, |Figure 9-29, (Ul PP
spuronly |spuronly Figure 9-30 |Figure 9-30
AXSTRY Random Jitter TBD TBD 3.0 (max) ~1.0 (max) |[ps RMS
VRX-DIFF-\NT Differential noise TBD TBD TBD TBD mV PP
VRX-CM-INT Common mode noise | 150 150 150 150 mV PP
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PCIe base spec t#p:ERR (TP1)

MP1800A

MU181000A

MG3710A SG2 for CM
Synthesizer = : '

R

SMA 30cm
MuU1815008

Jitter Modulator _~ @, '%# =

MU183020A
PPG

}

=

Pick OFF Tees: =
Direct connection
to Data/XData Output

SMA

s

SMA

’
il R LT .
. ~

“lif ape

sl

ls
w

‘ i
o
{14]
[1]

K-K Skew
Match Pair gy +
L

->| gpoz||
g
i
i wor)[ ]

——
o~

v
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PCIe base spec t##:ERR (TP2)

MP1800A

P T D G R EGn S D R S D R N D WD WD D S S WD Wm W Em e e e e

| . "~ % '
I Mu181000A o i~ 0 '
I : OO, I
| Synthesizer I
I BNC-SMA SMA30cm
1 +— AT Sl = ] I
| Mu1s15008 o T e XA |
I Jitter Modulator Y E |
I I
MU183020A I
2 T : MG3710A SG1 for DM
! I . —— oo !
l e e . —— [L_:: ] - B9
[ !
Pick OFF Tees: B o |l — ) S |
Direct connection " == = USSE
to Data/XData Output tput | SJAS . L Alr
N v | - A = SMA
;"ft\[]“\ SMA
‘\ ' '
N ' | w
1 I ;I
= ‘l -.--J --4‘ : —
" lr)l eaB ;lru I _|u '6dB |
= - ey — ity =
e 4 CLE-1000A2
] w Variable ISI K-K Skew
1 R Match Pair
1 Ma’t\ch Pair %
Y] i \J
- -
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T> 07> AIREHRIE

SI>J73

RJ], SI&IE

ISI loss KRI1E
CMI, DMI &L
Stressed eye #&IE

S XETUS 01— MRIE

step=newStepResponse
job=TestsG

UI=125.0ps adapt_FOM=area RxBw=8.0GHz
txc=[-0.208,0.792,0] rxc=[-13] DC=-9.0dB fp=2.00GHz

I9mV oeh=23 W)
055UI ehoff=-0.040U1)
=6

PCIe Gen4 Base spec BIEFIIA

step=newStepResponse
=TestSG

UI=125.0ps adapt_FOM=None RxBw=8.0GHz
txc=[1] DC=-10.0d8 fp=2.00GHz

OlL=-0.7d8
Ollstep=-9.0d8

2lol0| 'J_Jl'

w054
2-1012 3 45 6 7 8 910111213141
u

De-emphasis = 20log,, Vb/Va
Preshoot = 20log,, Vc/Vb
Boost = 20log, Vd/Vb

0.03 MH; 100 MH;
< Sj Sweep Range =
2 g 10U 20dB
[t Decade
= si
g 01UI— ?
Rj
~30PSRMS —f---rrmmmcrmnr e ———
T T T T
0.01 MHz 0.1 MHz 1.0 MHz 10MHz 100 MHz 1000 MHz

A0834
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PCIe base spec L 3—/)\liiHid5r3R

MP1800A

.

1 I
1 MU181000A I
| Synthesizer :
: SMA 30cm 1
I MU1815008 |
| Jitter Modulator :
|
| MA 30cm I
;| MU183020A i : I
| PPG ¥ I
T KB e i i I
Pick OFF Tees:
Direct connection
to Data/XData Output

"7 SMA

B 5 SMA
et l' 1

w \ | 1

o N | 1

w 1 1

— o G MP1800A

" Team i "i eae | 1 MU1830408B Error Detector

EO— ¢ — — 1 — _

= \~_¥____'-E'_—' =

S S CLE-1000A2 ‘

(7] o Variable ISI

* ? K-K Skew

+ Match Pair
N n
1 > : K-K Skew
: 2 T Match Pair
\J |J
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PCIe Gen4 base spec BEIYU1—>3 > (GRL)

Application License  Windows

Options

Setup Help

Select Tests

=-[_]€ PCle 4.0 Base Sink Test
=[] € RX Calibration
----- []4€ Pre-shoot Calibration
----- [[] € De-emphasis Calibration
----- [C14€ Launch Amplitude Calibration
----- [T14€> Rj Calibration
~~~~~ [C]€ Sj Calibration
----- [14€> DM Phase Calibration
~~~~~ [14€ CM Phase Calibration
@[] € Downstream
=-C] € Upstream
w- | € Receiver Tests

Test List (Calibration) for PCIe Gen4
including Upstream and Downstream for All
TP2 channel type (Short, Medium, Long)
calibration

® 5 ||

=[] © Downstream
=-["| € Breakout + Short Channel
- -[[1® Insertion Loss Calibration (Short) (Downstream)
--[”]4® DM Sinusoidal Interference Calibration (Short) (Downstream)
~~~~~~ ["]€® CM Sinusoidal Interference Calibration (Short) (Downstream)
=-[C] @ Stress Cal
.["]® Stress Jitter Voltage Calibration (Short) (Downstream)
=-["] €© Breakout + Medium Channel
- .[C]® Insertion Loss Calibration (Medium) (Downstream)
-[Z]49 CM Sinusoidal Interference Calibration (Medium) (Downstream)
["|©® DM Sinusoidal Interference Calibration (Medium) (Downstream)
=-[_] € Stress Cal

----- 1€ Stressed Jitter Voltage Calibration (Medium) (Downstream)
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PCIe Gen4 base spec BEIYU1—>3 > (GRL)

Application  Options  Setup License Windows Help

Select Tests

-[C1€> DM Sinusoidal Interference Calibration (Long) (Upstream) -
=[] @ Stress Cal
..[C] € Stress Jitter Voltage Calibration (Long) (Upstream)
=-[C]1€ Receiver Tests
£ 16 Dowetean 1) Select Rx Test
- @-[7]€ Breakout + Short Channel
- @-[C]© Breakout + Medium Channel
. @-[[]€© Breakout + Long Channel
=[] Upstream
@[] € Breako -
@-[C1© Breakou Application Options Setup License Windows Help
-] © Breako

— -
& Anritsu PCle 4.0 Base Rx Tes

Run Tests

o 2) Run Tests (Go / No Go at test points)

@ Skip Test If Result Exists
‘ Run Tests ‘ il

() Replace f Result Exists

——
&1 Anritsu PCle 4.0

Application  Options  Setup  License Windows Help

Report

Resuit |

| Generate report
No Test Name Result Limits Value SJ “7‘ enerale1epo ’

‘[g‘ Delete ‘

3) Generate Report \@ Deete Al ]

Plot Calibration Data
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PCIe Genl to 4 loopback U > %58 (Anritsu)

MX183000A

'i] MX183000A - Selector

-

File  Setup License

Application Selector

Help

. | |
USB Link Sequence
Jitter Tolerance Test
— I
[ e T ——— oS
File  Setup Help
‘ Equip Setup | Seq |Run T95t| Result |
Graph | Report
[— Data —— TesterLimi MinCimE  —— WMask WaxLimit__ | Anritsu
10°
T 102
g‘ H
E 10! |
=1
£ I
[-%
E 10
=4
T 107
=
102 —
107 ! t }
10 10° 10° 10t 10° 108 107 108
Mod. Frequency [Hz]

Sequence for PCle

File

Egquipment Setup | Sequence | Run Test | Result

Setup  Help

Detect

Polling

Configuration

Recovery

Loopback

= =5

Gen3 Through Config.Linkw.Start Summary || Reset Sequence Start

Detect.Quite us Set Idle
Polling.Active 1024/ Specification
-3.0)'3.1-8.0 GT/s! .v
Polling.Configuration ZOE 1.0/1.1(2.5 GT/s)
2.0(5.0 GT/s)
3.0/3.1(8.0 GT/s|
Config.Linkwidth.Start 162 3.0/3.1(8.0 GT/s) |

4.0{16.0 GT/s)

Loopback.Entry.Change ps Test Pattern

Loophack.Ent 20
oophack.Entry E e .
Loopback.Active Send Test Pattern Insert Delay Symbol

Continuously Disable

HI

- DUTZloopback model(cC
- PCle Gen 1 ~ Gen4(CXHE

Dy =T

BIVAR
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Anritsu PCleYV U 1—=>3 2 HIEDRN

plication  Options p License Windows Help
o
—
[7]© DM Sinusoidal Interference Calibration (Long) (Upstream) - (x)
— —t
1. GRLY J MMCKBDIFARIE
. - / 21X E

&[] @ Stress Cal
[/ Stress Jitter Voltage Calibration (Long) (Upstream)
"

reakout + Short Channel 1

ki
B8 reakout + Long Channel

= N
MX183000A - Selector ==

File Setup License Help

2. DUT%Zloopback modelCd 35

Application Selector

PCle Link Sequence -

PCle Link Sequence
USB Link Sequence
Jitter Tolerance Test

e = =)
==

3. 20Dy AR A
AAA) An rItSUV— \/“\/Eitl%ﬁ : Bl
BBB) GRL Go / No Go i#{B& =
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Anritsu / GRL PCIeV U 1—>3>0D% R

GRL-PCIE4-BASE-RXADFIXFE
PCle 4.0 Rx Base SpeclCEDV\e £ BEEAARLE
FIERIEDRX X L XM /150 5%
BEMRIE (C L DERFAF DI S D=
EIRIDERIE & —B D ENTERERIER

MX183000AF/34FE

PCIe Genl to Gen4 Tdloopback modet#iz
VAN —> 2 ER

Application Specifications
- FT—HAL—h:16 GT/s
Common Clock Architecture without SSCICXH it
WA
— Keysight 32 GHz Oscilloscope (DSAX or newer series)

— Anritsu MP1800A Signal Quality Analyzer
— Artek CLE-1000 A2 Variable ISI Channel

B 0000000 |

) = i
' 5 00000 O
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AppendiXx
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Keep evolving !

>43.5 Gbit/s
<43.5 Gbit/s

Small Remote BOX
56 Gbit/s MUX/DEMUX

iy
|
Z

I .
=
A'-.. -

- P'S -e
43.5 Gbit/s = 43.5Gbit/s —
BERT System _ MUX/DEMUX [ s "ﬂi
: — [oa
<12.5 Gbit/s e
, ) ) - MP1800A
—=——=— 12.5 Gbit/s x 4ch PPG/1995 AN Flexible
"= ¢
__“’]2 5 Gbltls/1994 —: -
eser) " - GESEEE 3

.10 Gbit/s/1990 12.5 Gbit/s x 4ch/2001 Jitter
Analysis
il 3.2 Gbit/s/1998
1600+ Sal
: —] = |3 Gbit/s/
- 2 Gbit/s/1977
1977 ~ 1999 2000 - 2005 2005 - 2010 Today to future
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72UYDRmMSA

Cutting Edge

Design
Verification

Manufacturing
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