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800G/1.6T 224Gbps

•

800GbE 1.6TbE 
102.4T. 

•

200Gbps

Source OIF Next Generation CEI-224G Framework, OIF-FD-CEI-224G-01,February 7, 2022   
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224G

2022 2 OIF 6 4 224G/L
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224G

Source OIF Next Generation CEI-224G Framework, OIF-FD-CEI-224G-01,February 7, 2022   
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Source OIF Next Generation CEI-224G Framework, OIF-FD-CEI-224G-01,February 7, 2022   

224Gbps
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Co-Packaged Optics (CPO) & Near Package Optics (NPO) 
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CEI–LR Evolution

Source OIF Next Generation CEI-224G Framework, OIF-FD-CEI-224G-01,February 7, 2022   
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SNR

Source OIF Next Generation CEI-224G Framework, OIF-FD-CEI-224G-01,February 7, 2022   
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DSP FEC

Source OIF Next Generation CEI-224G Framework, OIF-FD-CEI-224G-01,February 7, 2022   



11Source OIF Co-Packaging Interoperability Demo in OFC 2022
224Gbps

https://youtu.be/BAoCRl8qFzA
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224 Gbps / 1.6T 

M8199A AWG
256 GS/s & 65 GHz BW

UXR RTS  
Up 110GHZ BW

N7005A UXR probe
60 GHz BW brickwall

N1032A/B 
Optical Reference 

Receiver

120+ GHz BW

N1046A Remote 

Sampling Heads

>100 GHz BW

N4372E LCA  & 

N5290A VNA
110 GHz

Optical Tx 

Tests
Electrical 

Tx Tests

Optical Rx 

Tests

Electrical Rx 

Tests

NEW!M8050A BERT 
120 Gbaud NEW!

M8199B AWG 
256 GS/s & 80 GHz NEW!
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224G

Source OIF Next Generation CEI-224G Framework, OIF-FD-CEI-224G-01,February 7, 2022   
224Gbps
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224G

Source OIF Next Generation CEI-224G Framework, OIF-FD-CEI-224G-01,February 7, 2022   
224Gbps
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224Gbps+ 

PAM-4, 136 GBd ( 272 Gbps) PAM-4, 128 GBd ( 256 Gbps) PAM-16, 56 GBd ( 224 Gbps) 

M8199A AWG
• 70 GHz BW

• 256 GSa/s

• 2/4 Channels

N1000A+ N1046A 

DCA
• >100GHz BW

• HW de-skew

• 1/2/4 Channels

M8199B AWG

• 80 GHz BW

• 256 GSa/s

• 2/4 Channels
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M8199A vs M8199B

Specification/Criteria M8199B M8199A with ILV M8199A without ILV

Sample rate 200 to 256 GSa/s 200 to 256 GSa/s 100 to 128 GSa/s

DAC resolution 8 bits 8 bits 8 bits

Number of channels per 

module

1 channel (option -001) or

2 channels (option -002)

1 channel (option -002) or

2 channels (option -004)

2 channels (option -002) or

4 channels (option -004)

Analog bandwidth –

including sin(x)/x roll off

75 GHz @ 3dB

80 GHz @ 6dB

90 GHz @ 10dB

55 GHz @ 3dB

67 GHz @ 6dB

>70 GHz @ 10dB*
(with remote-head, *limited by 

1.85mm connectors)

50 GHz @ 3dB

65 GHz @ 6dB

>70 GHz @ 10dB*
(*limited by 1.85mm connectors)

Amplitude Range 300 mVpp, se to 2.5 Vpp, se into 

50 Ω

600 mVpp, diff to 5.0 Vpp, diff into 

50 Ω

(at 100 MHz)

100 mVpp, se to 0.625 Vpp, se into 

50 Ω

200 mVpp, diff to 1.25 Vpp, diff into 

50 Ω

(at 400 MHz)

100 mVpp, se to 0.83 Vpp, se into 

50 Ω

200 mVpp, diff to 1.66 Vpp, diff into 

50 Ω

(at 400 MHz)

Achievable amplitude 3.0 Vpp, diff @ 128 GBd

2.0 Vpp, diff @ 160 GBd

0.6 Vpp, diff @ 128 GBd

0.4 Vpp, diff @ 136 GBd

1.4 Vpp, diff @ 128 GBd

Sample memory 1024 kSa per channel 1024 kSa pers channel 512 kSa per channel

Waveform granularity 512 samples 512 samples 256 samples

Connector type 1.00 mm 1.85 mm 1.85 mm

Clock Module M8008A M8008A M8008A

224Gbps
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M8050A UXR 120GBd

SD7150A = M8050A BERT + UXR-Series oscilloscope

UXR-Series Oscilloscope

Minimum 80 GHz bandwidth

2- or 4-channels

PC Software

M8070x control, 

measurement, & analysis

Pattern Generator Remote Head:

M8058A – Up to 64 GBd

M8059A – Up to 120 GBd

Pattern Generator (PG) Error Detector (ED)

M8050A BERT

M8042A 120 GBd PG Module

1 channel + 2 slots (shown)

2 channel + 3 slots

M8009A Clock Module

Includes jitter modulation

+ 1 slot



18

224Gbps+ /

224 Gbps

• FlexRT in concert with the 

N7005A 60 GHz O/E converter, 

offers the convenient look and feel 

of the FlexDCA user experience 

along with the familiar optical 

measurements.

• Infiniium UXR Series real-

time oscilloscopes provide 

convenient PAM4, PAM6 and 

PAM8 clock recovery, and 

advanced edge analysis (Jnu, 

Jrms, EOJ) based on 

programable edge definitions.

• Error Detection at these higher 

order modulation levels up to

224 Gbps
70.8GBd PAM8 with Nyquist at 35.4GHz
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224G Phy

HOST

C2C

TROSA

XSR
direct-drive or

proprietary

C2C

C2M

TROSA

T
R

O
S

A

TROSA

PHY

Socket 

Error Detector 

• 10dB equalization

• sensitivity  <10mV Eye

Pattern Generator

• Interference noise 

• sinusoidal jitter (SJ)

• Adjustable Linearity 

Pattern Generator 

• Adjustable ISI, 

• Sin., random and bounded 

uncorrelated Jitter ,

Error Detector: 

• 7dB equalization

• Sensitivity  <5mV Eye

• M8050A BERT – BERT platform up to 120 

GBd (NRZ, PAM4, PAM6, PAM8)

• UXR0802A or UXR0804A

Pattern Generator

• channel de/embedding

fiber

NEW!
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224G C2M
N5290A
• 4-port 120 GHz VNA for highest accuracy

• Powerful de-embedding with Automatic Fixture 

Removal

• Industry best sub-millimeter spatial resolution
Applications

• OIF-CEI 224G 

• OSFPmsa-200Gel

• 90Gbd PAM6 / 

112Gbd PAM4

Challenges

• 100→ 85 

• 70GHz+ analysis

• Probing 

• IL deviation

DUT

• ASICs

• Chip-scale package

• Quad flat pack, etc.
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N1060A DCA  or UXR RTS
• VEC

• Jnu, EOJ

• SNDR

224G GearBox

UXR RTS  
• Waveform analysis

• Error counting

• SW CDR

• Rx emulation

• PAM4/PAM6 

M8199A AWG or 

M8050A BERT
• Channel & 

component 

embedding 

• PAM4/PAM6 

Eval board

224 Gbps waveform

analysis & validation
112 Gbps Tx & Rx 

conformance test
e.g. IEEE 802.3ck

TIA

RF ampPHY chip

-

+

M8050A BERT
• BER

• Jtol

• Burst

224G GearBox
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TOSA

N77xxC Optical Component

Test Instruments
• N7776C Tunable Laser Source

• N7745C Multiport Power Meters

• N7786C Polarization Synthesizer

DCA-X Sampling Oscilloscopes
• N1000A DCA-X Mainframe

• N1032A/B Optical mini-module

E36300 Series
Triple Output Power Supply

80 GBd PAM6DC

M8199A AWG
• 128/256 Gsa/s

• Arbitrary Waveform Generator

200G/

Bias-T

Picture from [1]

[1] Saman Saeedi and Azita Emami, "Silicon-photonic PTAT temperature sensor for micro-ring 

resonator thermal stabilization," Opt. Express 23, 21875-21883 (2015) 
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