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1 Introduction

ZR/ZR+ Test Software is software for controlling the measuring instruments described in Chapter 2 and
measuring rOSNR*1 of 400ZR/ZR+.

This software is provided as Visual Studio C# source code.

*1) Minimum received OSNR that can maintain error-free status in transceiver relay data

Please note that this software is free software, and we provide support for the software itself and inquiries.
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2 Test Setup

Controller PC

g
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1
| ZR/ZR+ gad EDFA
ZR/ZR+ Optical
Rx VOA#2 § . <+
Filter

— Single Mode Optical Fiber

—» Ethernet Cable

Equipment Note

Controller PC PC to control MT1040A, MS9740B and VOA#1
MT1040A 400G Analyzer

with two MU104014B

MS9740B Optical Spectrum Analyzer to measure OSNR
VOA#1 Variable Optical Attenuator to control ASE.

The control software supports following models,
Quantify Photonics VOA-1002
Anritsu MN9610B

ZR/ZR+ 400G ZR or ZR+ (Device under test)
ASE Amplified Spontaneous Emission Source
VOA#2 VOA used to control optical input power to ZR/ZR+.

It should be able to control output optical power automatically.

1:9 Coupler Coupler for combining ASE output and ZR/ZR+ output

4
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1:1 Coupler Splitter for distributing optical power to OSA and ZR/ZR+.

Optical Filter Optical bandpass filter
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3 Test Procedure

<Manual Setting>

1.1
1.2
1.3
1.4
1.5

1.6
1.7
1.8

Set EDFA gain

Select filter channel to be tested

Check fiber connector edge with GO382A Video Inspection Probe
Insert 400ZR/ZR+(Tx/Rx) module into MT1040A

On MT1040A, set 400ZR/ZR+ transceiver parameters
(Example).

- Grid: 75G

- Frequency : Channel 24(193.700THz)

- Target Output Power : 0dBm ( Tx)

Connect all the fibers
Turn transceiver laser on

Adjust VOA#1 to get Transceiver Error Free

<Automated Testing>

2.1

2.2
23
24
2.5
26
2.7

2.8
29
2.10
211
212
213

Decrease the attenuation of VOA#1 by steps of 1dB to decrease OSNR
MS9740B OSA

Wait for 1 sec then start measurement

Measure OSNR on MS9740B OSA

Monitor errors on MT1040A 400G Analyzer

Repeat 2.1 to 2.4 until MT1040A 400G Analyzer detects the errors

From the attenuation of VOA#1 of step 2.5

measured on

Increase the attenuation of VOA#1 by steps of 0.1dB to increase the OSNR measured on

MS9740B OSA

Wait for 1 sec then start measurement

Measure OSNR on MS9740B OSA

Monitor errors on MT1040A 400G Analyzer up to 30sec

If the Error is detected on MT1040A 400G Analyzer, repeat 2.7 to 2.10

If the Error is not detected on MT1040A 400G Analyzer for 30sec, finish the measurement.

The OSNR measured in the last step is rOSNR.
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4 System Requirements

System Requirements

Item Version

oS Window10
Visual Studio C# 2022
NI-VISA 2024-Q4
MS9740B v1.01.01
MT1040A v15.00

Search and register MS9740B and VOA in NI-MAX before measurement.
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5 Measurement

1. Open “ZrTest.sIn” with Visual Studio.

2. Edit DUT File (duts.txt)

¢ app.config

[ Appico

c* Assemblyinfo.cs
b ES] AttGuide.cs

A channels.csv
P c* Classl.cs

B dutsixt
b [EZ] MainForm.cs
b [EZ] MT1040Guide.cs
b [Z] SelectResource.cs

dutstt & X

1 ZRH01,ZR
Z RPHOZ , 2R+
3

DUT type,
DUT name “7R” or “ZR4+”

3. Edit channel definition file (channels.csv) if required.

# Assemblylnfo.cs
b EE] AttGuide.cs

[l channels.csv
b C* Classl.cs

2 dutsixt
b =1 MainForm.cs

LD 00 -0 O O g DD D —

Grid

channels.csvy +F X

750G,CH24,193.7 THz, 15847 .72 mm
79G,CH21, 193825 THz,1545.31 o
796G, CH1E,195.55 THz,1545.81 nm
75G,CH15,193. 475 THz,1549.52
75G,CH1Z,193.4 THz, 158012 fn
790G, 0HY 193325 THz, 185072 nn
795G, CHE 153,25 THz, 1551 .32
T5G,CH3 193175 THz,1551.92 nn
T9G,CH0,193 .1 THz ,1552.52 nm
79,0H-3,193.025 THz,1553.13 o
196G, CH-B, 19295 THz,1553.73 nm
750,0H-9,192.875 THz,1554.34 mn
790G, CH-12,182.8 THz,1554. 94 nn

C™ Slipic 1 mnm TIl- 1iCCC CC ...

Channel Number Frequency

4. Push “F5” on Visual Studio to start application.

5. Connect to MS9740B

Push “MS9740B” button to select the resource.
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1
| MS9740B :

VOA

|

MT1040

1
'ETCP'IP‘U:.’!‘QZWS'T TS [TGPIPO:192.168.16  [192.166.1.2

6. Connectto VOA

Select VOA name and push “VOA” to select the resource.

~Instruments R 1
; VOA1002 'I 1
Ms9Te0B |1 wvoa | | wTiose
N e v
TCPIPO:192.168.1.1 TCPIPO:192.168.16 i|92.|53.|2

¥ Select Resource  — et

fivailable Resources:

TCPIPD-192 1681 10:inst(:
ASRLI:INSTR
ASRLAINSTR
ASRLE:INSTR
ASRLEINSTR
ASRL11:INSTR,
ASRL1ZINSTR

Resource Strine:
ITGPIP[I::192_1 63.1.10:nst:INSTR

| 0K | Cancel

¥ Select Resource  — et

fivailable Resources:

TCPIP0:192,168.1 fizinst0:INSTR
TCPIP0=192 168 1. 10:inst(:INSTR

ASRLE:INSTR
ASRLEINSTR
ASRLEINSTR
ASRLE:INSTR
ASRLTIZINSTR
ASRLI1ZINSTR

Resource Strine:
ITGPIP[I::192_1 63.1.10:nst:INSTR

| 0K | Cancel
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7. Connect to MT1040A
Input the IP address in the text box and push “MT1040” button to launch applications in MT1040A.

Instruments

VOATOD2 ~|
.
Ms97408 | VO [1 MT1040

1

i 1

1

TCPIPO:192.168.1.1  |TGPIP0:192.168.16 1]192.166.12 1
L

8. Plug DUT ZR/ZR+ modules in MT1040A.
For single module(loopback) test, plug the ZR/ZR+ module in the rear tester module.

For two modules test, plug the Tx ZR/ZR+ module in the front tester module and Rx ZR/ZR+ module in

the rear tester module.

Two modules test Single module test

9. Select ZR/ZR+ module configuration.

DUT
TX |ZR#01 =) Rx | AT -

ZR ZR

10
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10. Select Channel

Test

Fi~ara

Channel

11. Push “Start” to start test

12. Confirm the DUT connection

INSERT ZR#01 to FRONT Module
INSERT ZRP#02 to REAR Module

13. Confirm the test setup before measurement.

o= MT1040Guide E @

MT1040B
Ll Set Tx Grid
LI Set Tx Power to 0dBm
[1Tx Laser ON
[1Set Rx Grid
EDFA

LI Turn on EDFA

Optical Filter
[] Set Optical Filter Frequency

MT1040B
LI Confirm RX Power is 0dBm

0K

Check above checkboxes by confirming MT1040A setup window as follows.

11
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<For two modules test>

Select Tx module

Application Selector

Internal

E ETH-BERT

Port 1:1

a

SETUP TEST RESULT

Application Selector

i

Transceiver

Clock Configuration

avelength(nominal)

155252 nm

Timing source: [Internal

Compliance
400ZR DWDM

Sync Port: [Off

Coherent Optics

FEC
b FEC enable E)SFF'-DD Coherent mode: | ZR |" W SilzE

Click here

|EEE 1588v2
OH Capture

ETH-BERT
Port-1:1

12
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Push “Transceiver” tab button to show transceiver information

Port 1:1 Application Selector

‘_
Port [ L By | . i b
_’
L J
Module Present __Power monitor

_Transceiver Information - Tx[dBm]

Alarm

Loss of signal

Configuration error

Temperature alarm

SyncE

|IEEE 1588v2

OH Capture

Click here

OAM

Transceiver

ETH-BERT SETUP TEST RESULT

T R | 1 i G b

Module Present

_Transceiver Information

Wavelength and bit rate |v]
Bit rate(nominal) T T 7425000 Mbps]

Frequency 193.100 THz

Wavelength 1552.52_nm

Grid spacing
SynckE

Channel

IEEE 1588v2

Fine-tuning enable

OH Capture

Changing these settings automatically

OAM
o it - FameCapure
D Looe Hoek M Transceiver

ETH-BERT TEST REsuLT (D= E V[ g &2 12

13
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Select “Tx Target Output Power” then set power.

Application Selector
Port11 PP

| Module Present —Power monitor

_ - Transceiver Information - Tx[dBm] Rx[dBm] u

SyncE

|EEE 1588v2
OH Capture
OAM

Transceiver

i ETH-BERT SETUP TEST, RESULT (O = E V[ g & 12:18

Confirm module type is “ZR” or “ZR+” then push “Laser On” button.

Port 1-1 Application Selector

Transceiver

avelength(nominal)
—Clock Configuration .| 155252 nm

Compliance
400ZR DWDM

Timing source: [Internal

Sync Port:

synckE

IEEE 1588v2
OH Capture

4

ETH-BERT SETUP TEsT REsuLT |ig 0}

14
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Select Rx module

Application Selector

Internal

SyncE
IEEE 1588v2
OH Capture

a

SETUP TesT ResultT ()= E Vi e &

Application Selector

IEEE 1588v2

|
ek here e

ETH-BERT
Port-1:1
L]
Idle

15
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Push “Transceiver” tab button
Application Selector

Module Present

~Transceiver Information

Alarm

Loss of signal

Configuration error

Temperature alarm

IEEE 1588v2
OH Capture

Click here

Transceiver

E ETH-BERT SETUP TesT ResuT (R @ = E V[ g &

Module Present

—Transceiver Information

Wavelength and bit rate
Bit ratetnominal) T T T 375 D00 MBES
Frequency 193.100 THz

Wavelength 155252 nm||

Grid spacing

Channel
IEEE 1588v2

Fine-tuning enable

OH Capture

Changing these settings automatically
turns Laser Off.

D Loop Huck M Transceiver

SETUP TEST  RESULT ¥ 0=E Vi g & x

16
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Confirm the Rx power
Application Selector

Module Present

~Transceiver Information

Wavelength and bit rate

Bit rate(nominal) 425 000 Mbps
Frequency 193.100 THz

Wawvelength 155252 nm
hd

Grid spacing

Channel
|EEE 1588v2

Fine-tuning enable |w

OH Capture

Changing these settings automatically
turns Laser Off.

Loop Back ;
D i e Transceiver

ETH-BERT SETUP TEsT ResutT (WD = E V[ &

17
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<For single module test(loopback)>

Select rear tester module

Application Selector

s bl s el

Internal

|EEE 1588v2

OH Capture

Pl [

ﬁ ETH-BERT SETUP TesT ResutT (R D = E VO B2

Application Selector

b b edlabiembbodnel piabbla l s sepssieaml s | sossiddasamsad

>

Module Present _ Power monitor

__Transceiver Information - Tx[dBm]  Rx[dBm] H

Alarm

Loss of signal

Configuration error

Temperature alarm

|EEE 1588v2
OH Capture

ETH-BERT
Port-1:1

Idle

18
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Select “Wavelength and bit rate” then set “Grid spacing” and “Channel”.

Application Selector

Module Present @) —Power monitor
qlransegiver Infomation = =—========= :
Wavelength and bit rate |v]
Bit tate(nominai) = = = —425080 Mb‘psl'
Frequency 193100 THz
Wavelength _ ___ 155252 nm
Grid spacing 75GHz |w ré.
Channel 24 S2E
Fine-tuning enable O v ¥ X IEEE 1588Bv2
Clle here OH Capture
Changing these settings automatically OAM

turns Laser Off.
D e M Transceiver

] BER D = o

Select “Tx Target Output Power” then set output power.
Application Selector

i

Module Present _Power monitor

— TransceiverInformation - Tx[dBm]  Rx[dBm] u

Tx Target Output Power
Lane 0 (dBm)

IEEE 158Bv2
OH Capture

Transceiver

ﬁ ETH-BERT SETUP TesT ResulT (WD = E Ve &

e

19
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Confirm module type is “ZR” or “ZR+” then push “Laser On”.
Application Selector

Internal

a4 -

E ETH-BERT SETUP TEST RESULT (% [0 =

Confirm the Rx power

Port 2:1 Application Selector

Module Present —Power monitor

_Transceiver Information - Tx[dBm]  Rx[dBm] E

Wavelength and bit rate

Bit rate(nominal) 425 000 Mbps
Frequency 193.100 THz

Wawvelength 155252 nm
hd

Grid spacing

Channel
|EEE 1588v2

Fine-tuning enable |w

OH Capture

Changing these settings automatically
turns Laser Off.

D s Transceiver

B erhsert SETUP TEsT ResuT (WD = E V[ g B 1

20
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14. Input signal span for OSNR calculation.

a7 Signal Span — O X
Level:

Integral value in
the range of
Signal Span

Signal Span (nm) [

oK

L i

15. Set start attenuation to VOA
Find error free attenuation by manually and set it.

o AttGuide — O X

Error Free Start ATT (dB)

OK |

21
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16. Measuring

Test progress is shown.

Thstruments

NM3G10B A
msoroB | VOA | MTinw |
[GPIBI:2HS TR 10216612 D Bl
DUT Signal Width (nm) 0.8 MNoise Pasition{nm) [1
TX |ZR#O1 j RXIZRP#OZ :I l ———————————————————————————— A
1 A'ITOFS RN(OSEA)‘OSO’A%(}E\AM 040).CORRBITS(Ratio). Uncorr Error ;
===z Finding Error ====
ZR ZR+ 1| 15.00,-99999, 293, 0.00217. 0, Linkup 1
1| 1400, -38993 2971, 000251, 0, Linkup
13.00, -999.99, 297, 0.0023, 0, Linkup 1
Test 1| 12,00, -99999; 208 0.00225, 1, Linkup
IEE T F e !
, = 3 0 ), U, Linkup
Channel [75G,CH15,193.475 THz,1549.52 nm - 1| 60858 705 400934 0, Lo 1
800, -99999, 293, 00022, 0, Linkup 1
1| 700, -29999’ 287, 0.0023 0, Linkup 1
Start Stop | 1 6.00, -999.99, 29.0, 000255, 0, Linkup 1
LINK True 1 ;
1
ATT | :
tecti
AR BT Wait(ms) [1000 I e a
Start |15
Ihst. Detail
MS97408 VoA MT10408
[IONn [+IDN7n [¥IDN#n
Query Write Query Write Query Write
~ | WRITE:ATT 9 ~ READ:"991E37dBm" -~
WRITEMKA 164511 WRITE:ATT 8 = ==
WRITEMKE 154591 WRITEATT 7 WRITE:PMOD:STAT:PORT 1:RPOW?
17. Test completion.
Following message is shown.
Xk

Completed. Total Time;1Min
INTURN OFF EDFAN!

18. Test Results
<rOSNR>
The result files are saved in $(Project Folder)¥bin¥Debug¥Result

The contents “result.csv” are as follows.

The rOSNR is printed on the last row.

<MS9740B Data>
Saved in USB memory (E drive of MS9740B)

22
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b

ATT '0SRN(0SA) OSNR(MT1040)
==== Finding Error OSNR ====
15 29.47 318
14 28,5 318
13 27.51 318
12 26.5 313
11 25.49 29.3
10 24.48 27.2
9 23.46 25.3
8 22.46 248
7 21.45 23.7
6 20.44 0
==== Measuring rOSNR ====
6 20.46 0
6.1 20,58 0
6.2 20.72 0
6.3 20,84 0
6.4 20,91 0
65 21.01 0
6.6 2113 0
6.7 21.23 29
___________ 68, 21.36 20.7

0.000371
0.000579
0.000903
0.00152
0.00258
0.00438
0.0072
0.0115
0.0179

0

0

0

a

0.667

0.714

0.021

0.0193
0.0194
0.0185

TX="-40.00dBm"

23

CORRBITS(Ratio) UncorrErrar

o O o O O o o o O

1065353216

7457472512
6392119296
7457472512
2130706436
2130706441
5236692
14941

264

a

Linkup
Linkup
Linkup
Linkup
Linkup
Linkup
Linkup
Linkup
Linkup
Linkdown

Linkdown
Linkdown
Linkdown
Linkdown
Linkdown
Linkdown
Linkup
Linkup
Linkup
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6 Customizing Program

6.1 Changing Guidance

Open “MT1040Guide.cs” and edit it.

> [E MainForm.cs

b B MT1040Guide.cs
operation_instructions.docx

MT10408
[ Set Tx Grid
[1Set Tx Power to 0dBm
I Tx Laser ON
1 Set Rx Grid
EDFA

[J Turn on EDFA

Optical Filter
[ Set Optical Filter Frequency

MT10408B
[J Confirm RX Power is 0dBm

OK.

[= =]

24
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6.2 Using another VOA

Open “Voa.cs” and replace commands with proper ones.

& signalwidthdialog.cs

= Voa.cs

ND: INITALIZE™; 4

Replace

Replace

Open “MainForm.cs”.
Replace VOA name with proper one.

Change default index to 2.

Replace

¢ in attMap)

Change to 2

25
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6.3 Controlling other instruments

Open “MainForm.cs”.

Add codes to control other instruments in “testThread” method.
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