I> ICR with daughter / mother

URE board

PHOTONICS Application note: trouble shooting

The Neophotonics Integrated Coherent Receiver can be controlled by a convenient
daughterboard / motherboard evaluation set. The motherboard contains all the generic
and low-speed functionality and the daughterboard contains form-factor specific items as
well as the high speed lines.

This application note describes some basic setup configurations and expected results.
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1. Activate without light input
e Turn the board on
e Load the software
e Select the USB device

e Select the configuration (different ini files for different ICR types)
e On Tab Power ON/OFF sequence select ALL ICR POWER ON

Nes NeoPhotonics ICR CUS Identifier Utility v1.0.26 = X
USBDevice Load Configuration ~ Engineering Mode ~ Pin Definition  About
Block Diagram DCR TA  [Power ON/OFF Sequence |

AicrPoweroN | |SEREDERSONN — > |SEENAVEEONN

ALicRpowenore | | SEBNANGS0E —> |SEEERORN

‘Waming: Please click [ALL ICR POWER OFF] button before unload ICR Module!

2DFEEL
PIC products that have the ability to transmit
data at 40 and 100 Gbps

USB Device : [T20200102-046] selected ICR P/N Configuration File : 1000034514(iPBS Dark Micro_ICR_With_BWC) 11/15/2020 2:35:02PM

Confidential

e Onthe DCR page, get all currents. For no light coming into the device the following

results are expected (essentially no current):

Nes NeoPhotonics ICR CUS Identifier Utility v1.0.26 = X

USBDevice Load Configuration  EngineeringMode  Pin Definiion  About
BlockDiagram [ DCR ] TIA Power ON/OFF Sequence

PD MPD VICR-VOA

PD Bias PD Current
PD-XIp v [ 00007546 |pA  MPDBias V  [setvotage |  VOA-VI [0 |v |SetVoliage
PDXQp 00007188 m | GetCuren voa-v2 [0 ] [Getvolage
poxan
PD-Yip 4700
PD-Yin 0.0005380 TMoN
PD-YQp JON 5 SetVoltage V1 Current mA | GetCurent |
PD-Yan 4700 00005357
GetVoltage | | SetVoltage | | GetCurrent 2 v T

All PD Bias On ‘ All PD Bias Off

Srceco

PIC products that have the ability to transmit
data at 40 and 100 Gbps

USB Device : [T20200102-046] selected ICR P/N Configuration File : 1000034514(iPBS Dark Micro_ICR_With_BWC) 11/15/2020 23552 PM .

POINT OF ATTENTION. On this page you can set the VOA voltage. Typically, VOA-
V2 is set to 0. VOA-V1 needs to be around 4V to be transparent. If no voltage is

applied, all light on the signal input path is attenuated

e Onthe TIA page get all currents and voltages. The following is expected:
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Neo NeoPhotonics ICR CUS Identifier Utility V1.0.26 - X
USBDevice  Load Configuration  EngineeringMode  Pin Definiton  About
Block Diagram DCR TIA Power ON/OFF Sequence
TIAVCC AGC/MGC
veex [ 3w Jv veox  [Cmm lm e v e v R
veey veey SHD oAl GetVoltage
ceva
| GetVottage || setVoliage || AITIAVCC ON | [ A TIAOFF || GetCurtent | oax e T = w
TIAPKD BWC oAXQ 0000 GCxa 0
PRDXI mv xewd [0 v _— o =
PKDXQ 155000 xewe [0 | 0AYQ | 0000 Geva 0 Extemal Ctrl
PKD-YI 129.700 yewH [ o ] P
v o] S —
| GetVottage | SetVoliage |

PIC products that have the ability to transmit
data at 40 and 100 Gbps

USB Device : [T20200102-046] selected Q)

5/2002:36:54PM _:

POINT OF ATTENTION. On this page you can set the AGC/MGC. With Automatic
Gain Control (MC=0V), you can set the Output Amplitude. With Manual Gain Control
(MC=3.3V) you can set the gain. Both settings are in arange of 0-3.3V. In the default,
the voltages are set to OV, which means that the TIA will target OV output or 0 gain.
Clearly these values need to be set to a higher value. Note that the MC is a digital
input (so it should be OV or 3.3V).

e See below image for set to MGC (3.3V), with OA settable and GC inputs disabled.

Neo NeoPhotonics ICR CUS Identifier Utility V1.0.26 - X
USBDevice Load Configuration ~ EngineeringMode  Pin Definiion  About
Block Diagram DCR TIA Power ON/OFF Sequence
TIAVCC AGC/MGC
veex v veex 69300 |mA Me 330 v Gox 000 |V [Setvoiage
GC-xQ 0.000 -
yeex: veey 67.300 SHD GCvl 0000 | GetVottage
Geva 0000
| Getvoltage ||setvaage || AITIAVCC ON | | A1 TIA OFF oax P e
TIAPKD Bwc 0AXQ aexa [ 0 |
PKDXI mv xBwH [0 v i v [0 ]
RREXG xewe [0 ] oAva acva [ 0 | | Exemalcm
PKD-YI 78200 yewd [ o0 ] P
vom o] e e
| GetVottage | SetVoliage |

PIC products that have the ability to transmit
data at 40 and 100 Gbps

USB Device : [T20200102-046] selected ICRP/N C File: _ICR_With_BWC) 11/15/2020 25427 PM _:

POINT OF ATTENTION. On this page you can set the SHD pin. With this digital pin
high (SHD=3.3V) the TIAs are working. With OV the TIAs are shutdown.

e See below image with the SHD voltage set to 3.3V.
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Nes NeoPhotonics ICR CUS Identifier Utility v1.0.26 — X
USBDevice Load Configuration  EngineeringMode  Pin Definiion ~ About
Block Diagram DCR TIA Power ON/OFF Sequence
TIAVCC AGC/MGC
veex v Veex mA MC v Gox V[ setVoltage
GexQ
Veey veoy [Tz st aon [Getvotage |
ceva
GetVoliage || SetVoliage || AITIAVCCON | |AITIAOFF | [GetCurent ] . e T 3 w
TIAPKD BwC 0AXQ 0,000 GCxa 0
o T e T e ———— i —
PKD-XQ xewe [0 | 0AYQ 0,000 Geva 0 External Ctrl
PKDYI vewd [ o ] P
PKD-YQ vew [0 ] PDB_ID 0 mv | GetVoltage
|GetVattage | setVoltage

—————
PIC products that have the ability to transmit
data at 40 and 100 Gbps.

USB Device : [T20200102-046] selected ICR P/N Ce File: Dark Micro_ICR_With_BWC)
Nes NeoPhotonics ICR CUS Identifier Utility v1.0.26 = X
USBDevice  Load Configuration ~ EngineeringMode  PinDefiniion  About
Block Diagram DCR TIA Power ON/OFF Sequence
TIAvce AGC/MGC
veox  [sz v veox m e v e v EEEE
cex
yeey Ve SHD al
cova
GetVoltage || SetVoliage | AITIAVCCON || AITIAOFF | [GetCurent | . 5 G A 3 B
TIAPKD BWC) 0AXQ 0 GCXQ 0
PKDXI mv xewn [0 v e - e =
PKDXQ xewe [0 ] 0AYQ 0 Geva [) Extemal Ctrl |
PKD-YQ vew [ o ] poED [0 v (R
GetVoltage | setvottage |

o ———
PIC products that have the ability to transmit
data ati40 and 100/Gbps

w4

—_— bt i -
11/15/2020 2:52:37 PM

USB Device : [T20200102-046] selected ICR P/N Configuration File : 1000034514(iPBS Dark Micro_ICR_With_BWC)
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2. Inserting about 1ImW into the signal line

Pure Photonics
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e The readings are as below, with VOA voltage 0V (MPD reading is high and PD

reading is increased but very low):

Nes NeoPhotonics ICR CUS Identifier Utility v1.0.26 = X
USBDevice  Load Configuration  EngineeringMode Pin Definion  About
Block Diagram DCR TiA Power ON/OFF Sequence
PD MPD VICR-VOA
PD Bias PD Current
PD-XIp v WA MPDBias Vv [SetVotage|  VOA-VI [0 |v [setVohage
PDXGP m voavz [0 ] [eetvolage]
Poxan
PD-Yip 4700
PD-Yap 00376848 TMON 3 v [SeiVeiiage V1 Current mA | GetCurent |
PD-Yan 4700 00296588
GetVoltage | | SetVoltage | [ GetCurent | L v e
AIPDBias On | |AllPD Bias OF |

o s s
PIC products that have the ability to transmit
data at 40 and 100 Gbps

Al

USB Device : [T20200102-046] selected ICR P/N Configuration File : 1000034514(iPBS Dark Micro_ICR_With_BWC) 11/15/2020 24633 PM

o After setting the VOA to 4V (all the PDs show significant current):

Nes NeoPhotonics ICR CUS Identifier Utility v1.0.26 - X
USBDevice Load Configuration  EngineeringMode  Pin Definion ~ About
Block Diagram DCR TIA Power ON/OFF Sequence
PD MPD VICRVOA
PD Bias PD Current
Poup [ 4m |v[osisoor]in weoses [ 47 Jv [suvelge] VoA [ 4 v [seietam]
Posn
PDXap [(s6m9160 na [GetCurent |  VOA-v2 [0 | [GetVolage|
o
o1 o
PD-YQp TMON 3 Vv |SetVoltage ViCurent [ 46000 |mA | GetCurent
0 A | GetCurrent V2 Current
GetVoltage | | SetVoltage | [ GetCurrent |
AlIPD Bias On | | AllPD Bias Off

— ————
PIC products that have the ability to transmit
data at 40 and 100 Gbps

E ger el 2
rk Micro_ICR_With BWC) 11/15/2020 247:40 PM

USB Device : [T20200102-046] selected ICRP/N C File:
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3. Inserting about ImW into the LO lin
Nes NeoPhotonics ICR CUS Identifier Utility v1.0.26 = X
USBDevice Load Configuration ~ EngineeringMode  Pin Definition ~ About
Block Diagram DCR TIA Power ON/OFF Sequence
PD MPD VICR-VOA
PD Bias PD Current
PD-XIp [ 4700 |v[ 68694500 |ua  MPDBias [ 47 |V [SetVoliage VOA-Vi [0 |v [setVolage |
PDX0p voavz [0 ] [Getvotage |
PD-XQn 1002553000
POYOp 5|V [saVeigs]  Vicwen [ om0 Jma
PD-Yan
0 A | GetCurrent V2 Current
GetVoltage | | SetVoltage | | GetCurrent S
AlIPDBias On Al PD Bias Off

S ————
PIC products that have the ability to transmit
data at 40 and 100 Gbps

Jd T

USB Device : [T20200102-046] selected ICR P/N Configuration File : 1000034514(iPBS Dark Micro_ICR_With_BWC) 11/15/2020 2:49:17 PM _.:.

e And with the VOA on (no impact on power levels):

Nes NeoPhotonics ICR CUS Identifier Utility V1.0.26 - X
USBDevice Load Configuration  EngineeringMode ~ Pin Definion ~ About
Block Diagram DCR TIA Power ON/OFF Sequence
PD MPD VICR-VOA
PD Bias PD Current
PD-XIp Vv [968634500 |y MPDBias VvV [SetVoltage VOA-V1 v |SetVoltage |
PD-XIn 99.7829100
PDXQp 101.2500000 | GetCurent voave [0 ] eteiige
PD-Yip 924926500
PD-Yin 942014500 Mo
PD-Yap 962163900 TMON 3 v [SetVoltage V1 Current
PD-Yan 965803900 .
r - 0 pA | GetCurrent V2 Current
GetVoltage | | SetVoltage | | GetCurrent
AlIPDBias On | | AllPD Bias Off

D2FEEL
PIC products that have the ability to transmit
data at 40 and 100 Gbps

USB Device : [T20200102-046] selected ICR P/N Configuration File : Dark Micro_ICR_With_BWC) 11/15/2020 24942 PM
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4. Examples
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Confidential

Below is an example how a functional TIA page could look like (see the gain control
setting not equal to 0 and the SHD set to 3.3V).

o
PIC products that have the ability to transmit
data at 40 and 100 Gbps

USB Device : [T20200102-046] selected ICR P/N Configuration File : 1000034514(iPBS Dark Micro_ICR_With_BWC)

Neo NeoPhotonics ICR CUS Identifier Utility V1.0.26
USBDevice  Load Configuration  EngineeringMode Pin Definion ~ About
Block Diagram DCR TIA Power ON/OFF Sequence
TIAVCC AGC/MGC
veex v veex 330 |ma omc [0 v
veey 3287 veey 139.100 SHD.
GetVottage || SetVoltage || Al TIAVCC ON || Al TIA OFF || Get Curent | orx 5 i
TIAPKD BWC OAXQ 0
PKDXI 102200 | mv xBwH [0 v e =
PKD-XQ 112200 xewe [ o0 | - 5
PKDYI vews [ o | P
PrDYa vew [0 ] Poe_D RG]
GetVoltage [ setvoltage |

aex [ 2 |V [setvohage
cca

ol | GetVoliage
aexi o |mv [TGeiee
aexa 0

[ 0

Gcva 0 | Extemnal Ctrl
GetVoltage

11/15/2020 30205 PM _:;
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5. Trouble Shooting

In normal operation:
Micro-ICR:

Use pin 8 on the daughterboard as the GND reference. Voltage on pin 7 is 0, Voltage on
pin 13 is 3.3V, Voltage on pin 28 is 0V, Voltage on pin 33 is 3.3V. As the micro-ICR does
not have a separate supply for | and Q direction, pin 7 and pin 28 is not used and the
associated voltage supplies are de-activated.

Probepoints are the in the below picture. Upper left is pin 1, Lower right is pin 40

0zoz

i [ @ : —
OOOL ‘~’V‘h‘
MU |

Juo) oy
qdoeN 00 0c ‘

0
ne

R\K;

Below some different settings:

e MC set to 2V; OA set to different values; Picture both with SHD ON and OFF.
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Nes NeoPhotonics ICR CUS Identifier Utility v1.0.26 =
USBDevice Load Configuration ~ EngineeringMode ~ Pin Definition  About

X

Block Diagram DCR TIA Power ON/OFF Sequence

TIAVCC AGC/MGC

veex [ 322 v veex  [C1960 |mA  mc [ 20 |v  eox 0V [setVohage |
GC-XQ 0
aeva 0

GetVottage || SetVoltage || Al TIAVCC ON || All TIA OFF || Get Curent | o [T v cox [FEmm]mv

TIA PKD BWC oaxa [0 | GCxQ 31814
. 128200
PKD-XI mV X_BWH III v OAYI |I| GC-YI 3173

PKDXQ xewe [0 ] oava [ o | Geva [ 3168600 Extemal Ctrl

PKD-YI vewd [0 ] g

PKD-YQ vew [0 ] .
|Getvotage | SetVoltage

| GetVoltage

—————
PIC products that have the ability to transmit
data at 40 and 100 Gbps.

1 J . =
USB Device : [T20200102-046] selected ICR P/N C File: Dark Micro_ICR_With_BWC) 11/15/2020 3:15:45 PM _:

Nes NeoPhotonics ICR CUS Identifier Utility V1.0.26 =
USBDevice Load Configuration ~ EngineeringMode ~ Pin Definition  About

X

Block Diagram DCR TIA Power ON/OFF Sequence
TIAVCC AGC/MGC
veex [ am v veex [C@m e wc [z Jv cox v [setVorege

GC-XQ

GC-Ya

GetVoltage

0

0

0

, 4
GetVottage || SetVoltage || Al TIAVCC ON || All TIA OFF || Get Curent | o [T v cox [ amEn ]mv m

TIAPKD BWC oaxa [0 ] coxa MR
PKOXI mv xewi [0 v oav [ 1] v [ sweew
PKDXQ xewe [0 ] oava [ o | Gcva [ 3204100 Extemal Ctrl
PKD-YI vewd [ o | oA
PKD-YQ vew [0 ] PDB_ID 0 mv  [GetVokage

SetVoltage

———— —
PIC products that have the ability to transmit
data at40 and 100 Gbps

USB Device : [T20200102-046] selected ICR P/N C File: Dark Micro_ICR_With_BWC) 11/15/2020 3:16:06 PM .
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