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32Gbaud PAM4 True BER
Measurement Solution

Signal Quality Analyzer MP1800A Series
32Gbaud Power PAM4 Converter GO375A
32Gbaud PAM4 Decoder with CTLE GO376A

Product Introduction



MP1800A Series PAM4 Measurement Solu_tion Features

« Supports high 64 Gbaud rate for both PAM4 and NRZ

32 Gbaud 4ch PAM4 transmission capacity (256 Gbit/s for one MP1800A) !:Uture'prOOf

 Excellent expandability Instrument
32 Gbaud PAM4 4ch Multi-channel configuration
Expandability to 64 Gbaud

« Low Intrinsic Jitter, high-quality waveforms e .

. High-amplitude PAM4 output (GO375A + 32G PPG) Effective inspection

« High-input-sensitivity error detection suppc?rted by

+  Supports 28 Gbaud CTLE and CDR functions (G0376A + 32G ED) functions and

« Supports receiver tests using Jitter Addition function performance

[PAM4 Applications]
« 28 Gbaud PAM4 ICs, Backplanes, Active Optical Cables, CEI-56G-PAM4
« 53 Gbaud/26 Gbaud, 200GbE/400GbE Optical Modules, Optical Devices, IC

— NRZ/Multi-channel Solution N PAM4/Multi-channel Solution —/
_ : : - || T 32 Gbit/s PPG/ED
Emphasis 32 Gbit/s 4TAP Emphasis ] toues [ ==, Gos7sA s2Gbaud
8 channels e N— Power PAM4 Converter
7 channels 32 Gbit/s PPG/ED < — - = Fé&j s + G0376A 32Gbaud
6 channels , 3 channels B Tee? | Decoder with CTLE
T T e
4 chanwels =y e p DI 32 Gbit/s PPG
i LS + 64 Gbaud DAC
Ichamets . [ 64 Gbits MUXDEMUX & = =" =
2 channels PPG/ED
1 channel
0.1 10 20 30 40 50 60 || 020000 oo
Ghit/s Ghitls Gbit/s Gbit/s Gbit/s Gbit/s Gbit/s 2.4 32 64
\ ) \ Gbaud Gbaud Gbaud
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32 Gbaud PAM4 BER Solution

- Compact Remote Head G0375A and GO0376A for 32 Gbit/s 2ch PPG/ED
- True PAM4 BER measurement support
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Compact Remote Head for

close connection to DUT
Multi-channel

Excellent expandability and

PAM4/NRZ support
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28 Gbaud 2.0 Vp-p (single-end), 4.0 Vp-p (differential)
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32Gbaud PAM4 Decoder with CTLE GO376A DUT

®  Anritsu G0J76A 32Ghaud PAMA Decoder with CTLE  vad
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High-amplitude PAM4 output + True PAM4 BER
Clean Eye/low Jitter measurement
« Emphasis output (set with MP1825B) *  High input sensitivity
Variable Eye linearity - CTLE
» (DR (with ED, 28 Gbaud)
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GO0375A 32G High-Amplitude PAMA4 Signal Generation

- EA modulator direct-driving, high-amplitude output and 3Eye independent
level control support TOSA evaluation without external driver amplifier to

reduce setup procedures and time
» Clean Eye and low-Jitter waveforms using reference signal source support

high-reproducibility evaluations

GO375A Features
» Baud rates of 10 Gbaud to 32.1 Gbaud
» High-amplitude PAM4 output of 2.2 Vp-p (single-end), and
4.4 Vp-p (differential)
+ Low-Jitter output waveforms with 200 fs (typ.) RJ
» Compact Remote Head
» Emphasis output (set with MP1825B)

MP1800A SQA G0375A Differential 4.0 Vp-p Output
3% let/s 2ch EPG 32Gbaud Power —

PAM4 Converter
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GO0375A PAM4 Typical Waveforms
28 Gbaud, 2.0 Vp-p, PRBS13Q 28 Gbaud, 0.9 Vp-p, PRBS13Q

Eye/Mask Eye/Mask

&

7| waveform (>

Magnitude Linearity [RLM] A Level 3 A Level 0 n
060 0965 44asmy v 494 mv 4514mv
itter{rms] A Eve 2/3 Height (1.0E-€3A Eye 1/2 Helght (1.06-€ 3R Eye 0/1 Height (1.0E-¢ 3R Eve 2/3 Width (1.06-6 38

88 Eye 2/3 Height

@ Eye 0/1 Hexgh!

Eye 1/2 Width (1.06-6 3A Eye 0/1 Width (1.06-6 3R Eye 2/3 Skew SR Eye 1/2 Skew BA Eye 0/1 Skew 3
43015 0s 24015

" , Hmined
“om o o 72478
s 0N O™ 4

Current

Minimum  Maximum

2% 2278 208
l Eve 1/2 Width 0.96 ps
Eye 0/1 Width
Eye 2/3 Height
Eye 1/2 Height
Eye 0/1 Height

saps 1288ps

2400 mV

gss8es

1540 m!

O™

Monitored using J1728A 40-cm cable + 41V-20 Attenuator + 70-GHz Band Oscilloscope
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GO0376A 32G PAM4 BER Measurement

» Implements high-input-sensitivity PAM4 True BER measurement for more

accurate design verification
» Combining CTLE and CDR (32G ED function) supports device Jitter Tolerance

test

GO0376A Features
« Baud rate of 10 Gbaud to 32.1 Gbaud
« High input sensitivity (Eye Height 40 mV@28 Gbaud)
e« Tunable CTLE (Gain -12 to 0 dB)
« CDR Function (set with MU183040B-022)

G0375A
MP1800A SQA 32Gbaud Power
32 Gbit/s 2ch PPG, PAM4 Converter
32 Gbit/s2chED  _MSB__ s T — |
Le —o ] | e o  O—p
N 2 B 3@2 | —
LSB | cge= L €0
G0376A

32Gbaud PAM4
Decoder with CTLE
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PAM4 BER Measurement using MP1800A Series GO375A/G0376A

Combining 32G 2ch BERT (MSB/LSB) and PAM4 Converter/Decoder supports
both PAM4 and NRZ BER measurements

PPG1 00222020... (MSB)
PPG2 01010011... (LSB)

4 (PAM4 Encode: GO375A)
PAM4 01232031...

4 (PAM4 Decode: GO376A)
ED1 001171010... (MSB)
ED2 01010011... (LSB)

PPGT
(MSB)

PPG2
(LSB)

.
> 4

""" PAM4 Encode:

e L]

Lo

wW

11"

‘ DFF

H DFF

‘R
|

ED1
(MSB)

| o |
J GO376A
-y

GO0375A

PAM4 Decode:

s
cee® |

ED2
(LSB)

/'Inri tSU envision:ensure 7



Reference Setup for 32Gbaud PAM4 BER Solution

True BER measurement of PAMA4 signal

J1741A cable x 4 (80 cm, skew <1 ps)

G0375A

-MU183020A " amen. gead 2
32G 2ch PPG ,;?‘ ,A ? X (Back)
(O pt-OZX, 031 ) L bty o % e /N:AT14296-1  Made in Japan ;w ﬁ
MU1810008 — —
Synthesizer o e (Front)

MP1800A
Signal Quality Analyzer
Q .
. . : Decoder Full-rate

-MU1830408 —
32G 2¢ch ED g8 mates Sl e

(Opt-020, 022)

\ A4

J1728A cable x 2 (40 cm, skew <1 ps)

(*1) cable X 2 (skew < 1ps)
CTLE Input

® Anritsu GO376A 32Gbaud Hmo-.o-nm‘cn.s
x‘“ “‘"‘—Decoder Input

Qy (Front)
i k]

= Mad nJapan  S/N

T, T ;.0 (Back)

G0376A

J1728A cable x 2 (40 cm, skew <1 ps)

32Gbaud PAM4 Decoder with CTLE

(*1) J1728A or lower loss cable
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Reference Setup for TOSA Evaluation Solution
High-amplitude, low-Jitter PAM4 signal generation with Linearity control

GO0375A
32Gbaud Power PAM4 Converter
ARG ARG | '““'Tc' e
- MU183020A gl vl e | (Back)
32G 2Ch PPG ) A d - ' = 1m':‘219l! , "‘..'.."i'».‘:’&; s/n-mzu-l Made in Japan =
(Opt-02x, 031) x2 iy : &
- MU181000B (Direct S S —
. H /
Synthesizer Connectlog} i; — (Front)
J 2 - - >
Y — >
q; #" " 11728A cable x 2 (40 cm, skew <1 ps)
DUT
J1741A cable x 4 (80 cm, skew <1 ps) o
J1735A
MP1800A Combiner x 2

Signal Quality Analyzer
—
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G0375A/G0376A 1I/0 Control

- GO375A:

PAMA4 output level controlled by using control software to control output amplitude of

connected PPG

- GO376A:

Control CLTE gain and Pam4 Decoder input threshold voltage

(Vref for each of Upper/Middle/Lower) via USB connection
(Control Software can be downloaded from download site at MP1800A home page)
https://www.anritsu.com/en-au/test-measurement/support/downloads?model=MP1800A)

Control Software Screen Examples

+ GO375A
4] PAM4 Control Software for GO375A Ver1.0.0 o] = |3
File
.
GOI75 A /Inrl tSU

127001 Slot3 DATAI2

o0t Connect ted

35 (Opt-13/23) 00

FAMY Setting

Total Amplitude

Eye Amplitude Middle Eve
Pattern Gray Gode
PRES15
CQutput Skew {mUT
All Off 1]
Default

Middle Ey

- | Upper Eve

s | mW  Range: 377 - 1318

128 2

S
..... LU
—\Wr
& 125 S m\Y  Range: 1-129 \

—_——
\Y/

14

yii\

n
A

Tl

=\t £
e 128 = my ’
/\

Qutput Gain

ol

- GO376A

(%) Go376A Control Software Ver.1.0.

CTLE -12048 0048
CTLE Gan [00 B
GTLE Gan |00 T8

Detector Ref.  POS NEG

Upper Vret{000 | = [-000 |

Middie Vreti 000 | - uF Li | o

Lower Vet 000 |

COMU[AI14297-1]
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https://www.anritsu.com/en-au/test-measurement/support/downloads?model=MP1800A
https://www.anritsu.com/en-au/test-measurement/support/downloads?model=MP1800A
https://www.anritsu.com/en-au/test-measurement/support/downloads?model=MP1800A
https://www.anritsu.com/en-au/test-measurement/support/downloads?model=MP1800A
https://www.anritsu.com/en-au/test-measurement/support/downloads?model=MP1800A

Main Application (1)

Evaluation of 28Gbaud PAM4 TOSA/ROSA

- High-quality, low-Jitter PAM4 signals
- PAM4 Linearity control

- Eye opening adjustment using CTLE function

GO0375A

MP1800A
MU183020A 32 G PPG (2 or 3ch)
MU183040B 32 G 2ch ED

32Gbaud Power
PAM4 Converter

080768 1012 P DA G

High Amplitude (DML to 1V, EAM to 2 V)
High-Quality Input Waveform

G0376A

32Gbaud PAM4
Decoder with CTLE

v

Scope

/I n ri tSU envision:ensure

11




Main Application (2)
Supports 400 GAUI-8, CEI-56G-VSR-PAM4 Electrical I/F Rx tests
- Low-Jitter PAM4 waveform

+ 4Tap Emphasis function

- Jitter Addition function R}/BU]J/S]
+ CTLE (14 GHz peak frequency)

- CDR function (as set with MU183040B-022)

MP1800A

MU183020A 32 G 2ch PPG
MU183040B 32 G 2ch ED
MU1815008B Jitter
MU181000B Synthesizer

MX183000A JTOL software ——p o o =—— 0

=] ols
. f—
77 o [
ssas
] e e
. - ]
-

«

MP1825B
Emphasis G0375A
= 32Gbaud Power  Artek
= = PAM4 Converter ISI generator
- 8 s R —
— 3“"%:_5»«,._51
G0376A

32Gbaud PAM4
Decoder with CTLE
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Recommended 32G PAM4 BER Measuring Instruments

GO375A
GO0376A
MP1800A

MU181000B
MU181500B

MU183020A

MU183040B
J1728A

J1735A

J1742A

32Gbaud Power PAM4 Converter
32Gbaud PAM4 Decoder with CTLE
Signal Quality Analyzer

12.5GHz 4port Synthesizer
Jitter Modulation Source

28G/32G bit/s PPG

28G/32G bit/s High Sensitivity ED

Electrical Length Specified Coaxial
Cable (0.4m, K connector)

Combiner

Electrical Length Specified Coaxial
Cable (0.84m, K Connector)

001, 002, 007,
015, 032

022 or 023,
031

020, 022

For Jitter Tolerance
Test

Qty is 2 when
Linearity control

Waveform
monitoring cable

Need to Linearity
control

Need to Linearity
control
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GO0375A 32Gbaud Power PAM4 Converter main Specifications
S P L

Number of Outputs 2 (Data, xData) AC coupling, K (female) connector
Baud-Rate 10 to 32.1 Gbaud
Output Amplitude 2.2 Vp-p (typical), Data1l input 1.5 Vp-p, Data2 input 0.75 Vp-p, and Gc setting = 0 dB

2.8 Vp-p (maximum)

Gain 0 dB (typical) (Data1 input + Data2 input) to xData output, Gc setting=0dB

Random Jitter (RMS) 200 fs (typical) PRBS13Q pattern

Tr/Tf (20%-80%) 12 ps (typical) PRBS13Q pattern

Eye Linearity(RLM) 0.9 (typical) Gc setting=0dB

Gain Control, Gc -6to 0 dB Auxiliary gain control function

Number of Inputs 4 (Data1, xData1, Data2, xData2) K (female) connector, Uses PPG Data3 andJ1735A Combiner at 3

Eye independent level control

Maximum Input Amplitude Data1, xData1 input: 1.5 Vp-p Data1 input + Data2 input =2.25 Vp-p
Data2, xData2 input: 0.75 Vp-p
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GO0376A 32Gbaud PAM4 Decoder with CTLE Main Specifications

- PAM4 Decoder Specifications

N P S

Number of Inputs 3 (Data, xData, Clock input) K (female) connector
Baud Rate 10 to 32.1 Gbaud (DFF = On)
10 to 28 Gbaud (DFF = Off)

Data Input Amplitude 0.5 Vp-p (maximum) Single-end, Vth =0 V

Data Input Sensitivity 0.04 V (typical) 28 Gbaud, Single-end, Eye Height

Clock Input Frequency 10 to 32.1 GHz Full-rate clock, for DFF On mode

Clock input amplitude 0.3to 1.0 Vp-p

Number of Outputs 3 (Data1, Data2, Monitor output) K (female) connector

Output Amplitude 0.3 Vp-p (typical) Data1, Data2, Monitor output

Internal DFF Selectable ON / OFF Uses external Clock for D-FF ON mode
- CTLE Specifications
em  specfcaton  JRemas |

Number of Inputs 2 (Data, xData) K (female) connector

Data Input Amplitude 0.4 Vp-p (maximum) Single-end, AC coupling

CTLE Gain -12to 0 dB

CTLE Peak Frequency 14 GHz (typical)

Number of Outputs 2 (Data, xData) K (female) connector
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GO0375A/G0376A Block Diagrams

Passive

Combiner ?

Data output
xDataZ2 input

Passive N xData output

|
|
|
|
Data1l input |—>
|
|
| 2
|
|

: Combiner
Data2 input _
Linear amp.
- G0376A Block Diagram
xData output | xData input
R Dataoutput _____ I Data Input_ e,
|
i PAM4 Decoder !
I TLovel Binary Data SEL Docader 1
Data input —>{ CTLE Camparater | | 57 | o |
put! ol [
I —> ar
| SEL il
xData input E—) CTLE Jﬁ\_’_ — :' ?

: eo SEL :

i DFF — -—t Q
: T |
| |
Clock input } : ) :
I Use Clock input for DFF On :
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