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1. Features and Purpose

The purpose of this report is to characterize the electrical and optical performance of transceiver. This document is for the 400G
QSFP-DD DR4 design review. Table 1: P/N List

Part Number Description

400G DR4 QSFP-DD PAM4 1310nm 500m DOM
MTP/MPO SMF Silicon Photonics Transceiver Module

QDD-DR4-400G-Si

All the P/Ns share the same PCB design, FW, Mechanics, OSA design.
1.1 Related Documentation
IEEE 802.3bs
QSFP-DD MSA

CMIS 4.0
1.2 General Information

Serial ID ‘ Product Information

Serial 1
Serial 2 PN QDD-DR4-400G-Si
Serial 3
Serial 4

Application 400G DR4
Serial 5
Serial 6 Lv 3.135Vv
Serial 7 Operation Voltage NV 3.300V
Serial 8 HV 3.465V
Serial 9 LT 0°C
Serial 10 Operation Tcase NT 25°C
Serial 11 HT 70°C




2. Optical Performance

2.1 Test Result Summary

Specification Test Data
Parameter Pass/Total

Center Wavelength 1304.5 1317.5 1308.5 1314.3 nm 3/3
SMSR 30 42.8 59.3 dB 3/3
TX Optical Power -2.9 4.0 0.80 317 dBm 11/11
TX OuterER 35 4.55 5.90 dB 11/11
TX TDECQ 34 0.65 2.17 dB 11/11
OuterOMA -0.8 4.2 0.99 3.57 dBm 11/11
OuterOMA-TDECQ -2.2 -0.19 2.67 dBm 11/11
Linearity 0.955 0.999 11/11
RX Sensitivity(OMA)

-5.3 -8.31 -6.22 dBm 11/11
24E-4
RX LOS Assert -15 -13.84 -11.14 dBm 11/11
RX LOS De-assert -8.9 -11.74 -9.94 dBm 11/11
RX LOS Hysteresis 0.5 0.9 3 dB 11/11
BER@0dBm 2.4E-4 3.34E-9 1.65E-6 11/11
BER@-2dBm 24E-4 497E-9 1.69E-6 11/11
BER@-4dBm 2.4E-4 2.58E-8 3E-6 11/11
BER@-5dBm 2.4E-4 1.45E-7 2.05E-5 11/11

2.2 Test Result Data

2.2.1 Typical TX Eye Diagrams

——

Figure 2-1- 1# Sample optical eye CH1, LTHV/NTNV/HTLV



Figure 2-2— 1# Sample optical eye CH2, LTHV/NTNV/HTLV

Figure 2-4 — 1# Sample optical eye CH4, LTHV/NTNV/HTLV

2.2.2 TX Test Data Diagram For Nine Corners
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Figure 2-5 TX Optical Center Wavelength test results for nine corners
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Figure 2-6 TX Optical SMSR test results for nine corners
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Figure 2-7 TX Optical Power test results for nine corners
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Figure 2-8 TX OuterER test results for nine corners
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Figure 2-9 TX Eye TDECQ test results for nine corners
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Figure 2-10 TX Eye OMA-corners

Linearity
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Figure 2-11 TX Eye Linearity test results for nine corners
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2.2.3 RX Test Data Diagram For Nine Corners
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Figure 2-12 RX OMA Sensitivity test results for nine corners
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Figure 2-13 1# RX BER test results for NTNV
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Figure 2-14 1# RX BER test results for LTHV
1# Bath Curve HTLV

1.00E-03 —@— CH1_MSB

1.00E-04 —@— CH1 LSB

1.00E-05 —@— CH1_MSB
o 1.00E-06 C— < —@— HZ LSB
w
[sa]

1.00E-07 —&— CH3_MSB

1.00E-08 *-0-9 —@— CH3 LS8

1.00E-09 @— CH4 MsB

—@— CH4 LSB
1.00E-10
-10 -8 6 -4 -2 -0 2 4
OMA_dBm

Figure 2-15 1# RX BER test results for HTLV
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Figure 2-16 2# RX BER test results for NTNV
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Figure 2-17 2# RX BER test results for LTHV
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Figure 2-18 2# RX BER test results for HTLV
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Figure 2-19 3# RX BER test results for NTNV
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Figure 2-20 3# RX BER test results for LTHV

3# Bath Curve HTLV

CH1_MSB

CH1_LSB

CH1_MSB

H2_LSB

CH3_MSB

CH3_LSB

CH4 MSB

SEREERE

CH4 LSB

-10 -8 -6 -4 -2 -0 2 4 6 8

Figure 2-21 3# RX BER test results for HTLV
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Figure 2-22 RX LOS Assert test results for nine corners
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Figure 2-23 RX LOS De-Assert test results for nine corners
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Figure 2-24 RX LOS Hysteresis test results for nine corners
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3. Electrical Performance

3.1 Test Result Summary

Specification Test Data
i I O I 77 e sl
Power Consumption 12 8.51 9.94 w 11/11
RX Output Voltage pk-pk(diff) 900 365 409 mVpp 3/3
RX Eye TDECQ 1.02 3.97 dBm 3/3
RX Eye Linearity 0.916 0.959 3/3
Power Consumption_LPMode
0.86 1 W 3/3
Sustained peak current at hot plug 2620 2690 mA 3/3
Sustained peak current at hot
266 304 mA 3/3
plug LPMode

3.2 Test Result Data

3.2.1 RX Output Electrical Eyes

Figure 3-3 — 1# Sample output electrical eye, CH2 MSB, NV, RT/HT/LT
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Figure 3-8 — 1# Sample output electrical eye, CH4 LSB, NV, RT/HT/LT
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3.2.2 Power Consumption Test Result

Power Consumption(W)
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Figure 3-9 Power Consumption test results for nine corners

3.2.3 RX Electrical Eye Test Result
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Figure 3-10 Electrical Eye Amplitude results for nine corners
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RX Eye TDECQ
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Figure 3-11 Electrical Eye TDECQ results for nine corners

3.2.4 Power On Overshot

Figure 3-13 3# Power on lcc vs LPMode=Low/High
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4. DDMI Performance

4.1 Test Result Summary
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Specification Test Data
ParameterNOTE(1] Pass/Total
Temperature Accuracy 3 3 283 -0.10 Deg C 11/11
Voltage Accuracy 0.1 0.1 -0.05 0.06 \Y 11/11
Tx AOP Accuracy 3 3 -0.9 0.8 dB 11/11
Rx Power Accuracy -3 3 134 0.97 dB 11/11
4.2 Test Result Data
4.2.1 DDMI Accuracy Test Result
Temperature DDMI Accuracy(degree)
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Figure 4-1 Temperature Accuracy test results for nine corners
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Figure 4-2 Voltage Accuracy test results for nine corners
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Figure 4-3 TX Power Accuracy test results for nine corners
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RXPower DDMI Accuracy@0dBm(dB)
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Figure 4-4 RX Power(@0dBm) Accuracy test results for nine corners

RXPower DDMI Accuracy@-2dBm(dB)
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Figure 4-5 RX Power(@-2dBm) Accuracy test results for nine corners
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RXPower DDMI Accuracy@-4dBm(dB)
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Figure 4-6 RX Power(@-4dBm) Accuracy test results for nine corners
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Figure 4-7 RX Power(@-6dBm) Accuracy test results for nine corners
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5. Timing Performance

5.1 Test Result Summary

Specification Test Data
ParameterNOTE[] i Pass/Total

Reset De-assert Time 0 2000 1100 1200 ms 3/3
Reset Assert Time 700 1100 ms 3/3
ModselL Assert Time 1.1 1.2 ms 3/3
ModselL De-assert Time 1.0 14 ms 3/3
Txdisable Assert Time 100 49 65 ms 0/3
Txdisable De-assert Time 400 26 121 ms 0/3

5.2 Test Result Data

5.2.1 Reset Assert, De-assert Time

Fine 1] B
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Figure 5-1 1# 1IC Respond/Non-Respond Time vs ResetL=Low/High
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Figure 5-2 2# IIC Respond/Non-Respond Time vs ResetL=Low/High
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Figure 5-3 3# IIC Respond/Non-Respond Time vs ResetL=Low/High

5.2.2 Modsel Assert, De-assert Time
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5.2.3 Soft Txdisable Assert, De-assert Time
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Figure 5-11 1# ch2 IIC Txdisable On/Off




1.308ms
Normal

Normal
, CH1

CH1

Amp.
Cursor Cursor

= BIE)
Q Cursor Cursor

Normal

Normal
11,020V
Y2:-2.000V

AY980.0mV

AX 61 DO ns
1/AX:16.39Hz
ST6ONTS

1/AX:16.39Hz
STEONTS

|
M pp ;
WA= W=

Mean:-1.684V

"]
‘/V‘ M A i
WYUM=

Low:-2.600V Max:1.041V Mean:-1684V ik s PR P

q e P Quck ML soms 1] @ [F=AEE. Quick ~ = FI

Save L —  Cursor Cursor 4 Fire p P JUL  soms [T & Ciisor) lCiaor

ch4 1IC Txdisable On/Off

™
10MSa/s

Figure 5-13 1#

Normal

™
10MSa/s
Normal
¥1:-1.020V
Y2:-2.000V

AY:980.0mV

N

\

I A :_‘ ‘ ﬂ »f ﬂﬁ A N\ s [ .\—‘
u i =i [
Low-2920V Max:-957. 9mV Mean-1867V

Low

Mean-1769V

|| 4 Fine p Quick QL soms [ Cursor

Quick 1 —_—
> Save JUL soms L @ Cursor  Cursor Save

Max:-1.083V
Cursor

Figure 5-14 2# ch1 IIC Txdisable On/Off




Max-1.124V

> Quick

JE

Sive 50ms

P

A
y
Mean-1781V

» Quick

Save JUL

50ms

Fine

Quick
> Save

~Fl

‘\ﬂﬁ!\—U’ i'f( f‘b'f)?"{n(ﬂrv'f r‘iA!‘uh—

2]

Normal

At A
I bl i :'1 h

May 9mv Mean:-1883V

Quick =
Save

Ju Cursor  Cursor

Cursor  Cursor soms [

—_—————
o N'”_M Wi AW Astan 1A
ittt = A=

Mean-1902v

1 e 'S

Cursor  Cursor

Quick
Save

Ju Cursor

50 ]
me [ Cursor

ch3 1IC Txdisable On/Off

Ma

Quick =

Save Cursor  Cursor

Figure 5-17 2# ch4 IIC Txdisable On/Off

Normal

Normal

Normal

27



™ = — ™
10MSa/s Z7ms g4 10MSa/s
Normal v Normal

Y1:1.020v Y1:1.020v
] DOV

> 1H: 1/AX.38 46tz
SI000Vs | SIS

nn TJ W[Y_ A(ﬂ "\ l"‘

Max-1.124V Mean:-1821v o 40V Max:-999.5mV Mean.-1.887%)

Quick ; E || Quick ; =
< rFine P Save JUL - soms T 2 7 > Save JUL - soms | = Cursor Cursor

™
10MSa/s
Normal

X2:49.00ms

AX.60.00ms

1/AX:16 67Hz
STSHEVS T SYENE

=

% +
WA o A L Tl i f
R T . | ‘m S

Max:-957.9mV Mean-1879v

Low:-2.380V Max:-1.124V Mean:-1.793V

q e P Wk N soms ® ~ |l < P [ T soms

Save

™ — W 5 e ™
10MSa/s 29ms GhiEd 10MSa/s
Normal

Y1:-1.020V
Y2:-2,000V

AY:980.0mV
X1:-18.00ms

1/AX 1/ 13Hz
STSHIVS

N

—

‘W’M . Hlffﬁ'ﬁ'ﬁ it

Low:-2.800V Max-1.124V Mean:-1797V (3 Max:-957.9mV Mean-1889V

Quick - =, |1 Quick | e ||
< rine P Save JUL soms [ Q’ Cursor Cursor « rine P Save JUL soms [T Cursor  Cursor

Figure 5-20 3# ch3 IIC Txdisable On/Off




Normal Normal

CH1— CH1 —
w _— T

A

At At fLA AN AR LA AAA
\%Wﬁfi"H“uH(‘hnMw": h !!'!A”_a"""""—

Max:-1.041V

4 rine p 2‘::: Jl soms [T D — 4 Fne P Quick c))

Save o — Cursor  Cursor

Figure 5-21 3# ch4 IIC Txdisable On/Off

6. Conclusion

The QDD-DR4-400G-Si transceivers pass this Design Verification Test program.
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