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UNLOCKING THE COPPER POTENTIAL
FOR 400G/800G
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Tot r ssa mark t:

ETHERNET PORTS DEPLOYMENT TREND



The global direct attach cable market size was accounted for USD 1.18 billion, in 2017. It is 
projected to ascend with a CAGR of 36.4% from 2018 to 2025.

2022: 2.5B USD
DAC&ADA -

MARKET: DAC/ADAC & AOC



Ac v Copp r Cab Gains A rac ons oving int
400G/800G t gap PC/Ent i

DATA CENTER ARCHITECTURE OVERVIEW



10.0m- Copp

TYPICAL USE CASES FOR 400GBE



EMERGING FORM FACTORS OVERVIEW

SFP  IEEE 802.3, 
 

Fiber Channel 

R2-LB-SFPxx 
R2-S56-AXX-LLL 
R2-S28-AXX-LLL 
R2-S-AXX-LLL  

SFP+/SFP28/SFP56 Loopback 
50G SFP56 to SFP56 
25G SFP28 to SFP28 
10G SFP+ to SFP+       

 

 
Form Factor MSA status Standard Pactech Part Number 

(XX=AWG, LLL=Meter) 
Descrip�on 

OSFP Ac�ve IEEE 802.3, Ethernet R2-OSFP112-LB 
R2-OSFP8-AXX-LLL 
R2-OSFP4-AXX-LLL 
R2-O-4DS-AXX-LLL 
R2-O-4SD-AXX-LLL 

800G OSFP Loopback 
800G OSFP to OSFP  
400G OSFP to OSFP  
400G OSFP to 4xDSFP Breakout 
400G OSFP to 4xSFPDD Breakout 
 

QSFP-DD Ac�ve IEEE 802.3 R2-QDD4A-A28-500 
R2-QDD4A4A28-500 
R2-Q-4DS-AXX-LLL 
R2-Q-4SD-AXX-LLL 
R2-QDD4P4A28-LLL 
R2-QDDXY-AXX-LLL 
 

400G QDD to QDD Ac�ve 
400G QDD to 4xQSFP56 Ac�ve Breakout 
400G QDD to 4xDSFP  
400G QDD to 4xSFPDD 
400G QDD to 4xQSFP56 
400G QDD to QDD 
 

SFP-DD Ac�ve IEEE 802.3 R2-SD56-AXX-LLL 
R2-SD-2-AXX-LLL 

100G SFPDD56 to SFPDD56 
100G SFPDD56 to 2xSFP56 

DSFP Ac�ve IEEE 802.3 R2-DS56-AXX-LLL 
R2-DS-2-AXX-LLL 
 

100G DSFP6 to DSFP56 
100G DSFP56 to 2xSFP56 

QSFP   Ac�ve IEEE 802.3 
 

Fiber Channel 

R2-Q56-AXX-LLL 
R2-Q56-2-AXX-LLL 
R2-Q56-4-AXX-LLL 
R2-Q28-AXX-LLL 

R2-Q28-4-AXX-LLL 
R2-Q-AXX-LLL 
R2-Q-4-AXX-LLL 

200G QSFP56 to QSFP56 
200G QSFP56 to 2xQSFP56 
200G QSFP56 to 4xSFP56 
100G QSFP28 to QSFP28 

100G QSFP28 to 4xSFP28 
R2-Q28-2-AXX-LLL 100G QSFP28 to 2xQSFP28 

40G QSFP to QSFP 
40G QSFP to 4xSFP+ 



Pros
Pow consump o ng

Passiv c <0.001W/Gbps;
Ac v c < 0.01W/Gbps;

Lat c
Passiv c ~10’ ps
Ac v c ~100’ ps

-n- a
Rough insta a on i ow for work

igh-t ratur st it
robus

Both passiv an ac v c ma work at
high-t m ratur wit i impac�or rs

Cons
Limit r ach

Passiv c 100G-5m max; 400 – 3m
max
Ac v c r: 10m max for 400G

Limit xibi
Cab ing is mit b mat ria s an siz

W ht & shipping cost
ca w ght grows rama ca

th gth incr s;
Envir nt impact

Us of c r g Zi S v r tc.
Us of P as cs

COPPER & ACTIVE COPPER CONNECTIVITY



50G PAM4/Channel DAC ADAC AOC / SR Modules

Ma ist (m) 10 100

Pow consump on (W) <0.01W/Chann <0.5W/Chann >2.5W/chann

Lat nc 10’s picos c 100’s picos c nano-s c

igh-t p ratur
Stabi i

Ma ra ng t p
85C

Ma ra ng t p
85C

Ma ra ng t p
70C

ra on cost(3 rs) 1 5 25

Misc. P ug-n- a P ug-n- a Customiza a
r quir for tuning

DAC VS. ADAC VS. AOC CONNECTIVITY



In ustr ’s rst tot s
prov r in

form factor cov
SFP/QSFP/DSFP/SFPDD/QDD/OSFP
Supp 25G- aggr gat

ata-rat
50G-400G PAM4 passiv with

xt r ach
for QDD/OSFP

4.0m* for SFP56/QSFP56/SFPDD/DSFP
v DAC t 10m

25G-100 to 10m QSFP28
50G- PAM p to v at
10m in Q56/DSFP56/SFPDD*

DAC/ADAC 400G PORTFOLIO



Propri tar high-p forman twinax t n og b n str ’s ng st r h for passiv
4.0m fo 50G PAM 1.0m ng r than in ustr ’s stan ar prac
Incr a xibi using a co- xtrusion t chn o

Sup or signa int it an rica forman
IEEE 802 com iant
Chann p ra g Margi (COM) 1.0 B high r than stan ar guarant
BER<1E-5 with no FEC
360 gr EMI shi ing
Propri tar crossta k no ga n t chn o

-t ratur p rformanc stab i support stab BER at 60 C cius
100% in- n pro uc n signa int gri t s g with ata-tracking b S/N

Enhan r abi it for worr -fr o m nt
50 85°C&85 aging t s g – 850K+ r MTBF
1000 85°C&85 aging on avai ab fo T com/1 ion+ hour MTBF
200 ma g c c guarant

Customiza n avai ab for
Lab ing
Pu -tab c or(MOQ r quir )
Cab c or (MOQ r quir )
EEPROM inc u ing -v n or na v compa EEPROM

PASSIVE DAC FEATURES



igh-p rf twinax t
Ana r - iv bas ons
In ustr ’s mos cos f c in

Pow consump n: <0.1W/chan ; <1.0W/400G
Lat : at at pic con s
P ug-n-p a u ir a ach cab
Ext r h: p to 10m;

gh-t ratur p forman stabi it support stab at 60+
C us
Low BER (< 1E-5 with FEC)
In- in 100% t s ng for mass pro uc on with h &
EEPROM co ing: na v Arista/Cisco N xus/Junip SA EERPOM
avai ab
Comp ian to IEEE 802.3

r iabi i as passiv DAC
500 85°C&85% aging t s n – 850K+ ur MTBF
200 ma ng c guarant

QSFP56-2xQSFP56 Ac ve, 5m

ACTIVE DAC FEATURES



R s
• DAC

• SFPDD/DSFP/QSFP56/SFP56/OSFP/QSFPDD – up t
• Ac v DAC

• DSFP/QSFP56/QSFPD – up t

P ann
• DAC

• SFPDD112/DSFP112/QSFP112/SFP112– up t
• Ac v DAC:

• OSFP/SFPDD – up to 10.0m
• QSFP112/DSFP112/SFP – up t

In rogr ss:
• DAC

• OSFP 800G
• Ac v DAC:

• QDD112 800G/QSFP1 – up t
• – up t

roadmap



pactech 123210 operation



appendix: 7m active dac
performance overview



• Equ iz IL targ t: - B vs. Stan ar B;
• P -m t c oss b/m (28AWG)
• P -m t c oss B/m(26AWG) for up to 10m

• pr on via on targ t: +/-
• conv rsion: -

si overview - il/ild/mode conversion



rosst k ga on t s c a i g n rat b ac IC.

Pr on pow su t t ss - B

si reports - crosstalk



Manag nc contro to minimiz coun nui in proc s t a on an signs
whi comp nsat manufacturing varia ons in PCB/c t r <- B RL up t quis
fr qu nc .

si reports - impedance management & return loss



Tes ng Standard 
Compliance

RX1 RX2 RX3 RX4

COM 3.0dB

Raw (1min) 2.4E-4 3.09E-6 1.37E-5 7.09E-6 4.01E-6

Raw (2min) 2.4E-4 3.19E-6 1.44E-5 7.27E-6 4.15E-6

Raw
(24hours)

2.4E-4 3.13E-6 1.28E-5 7.12E-6 4.27E-6

Raw (+70C
urs)

2.4E-4 3.69E-6 1.95E-5 7.71E-6 5.15E-6

ber & com


