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86100D Infiniium DCA-X Wide-Bandwidth Oscilloscope Mainframe

The 86100D DCA-X Wide-Bandwidth Hardware options

Oscilloscope is a modular platform 86700D-STR Standard trigger

that provides accurate and precise 86100D-ETR Enhanced trigger
measurements on high-speed digital 86100D-PTB Internal precision timebase |
designs from 50 Mb/s to more than 86100D-GPI GPIB card interface installed
80 Gb/s. Users configure the 86100D 86100D-GPN No GPIB card interface
DCA-X mainframe by selecting from a 86100D-090 Removable hard drive
variety of plug-in modules that perform 86100D-092 Internal hard drive

precision optical, electrical, and TDR/

o Software options
TDT measurements. Select specific

. : . 86100D-061 MATLAB - Basic Oscilloscope package °
;’ql‘?edrliJr:ZS ::1c?ks);lgittik\liet;figf?n:?cnhdxjth7 86100D-062 MATLAB - Standard Oscilloscope package °
measurément needs 86100D-200 Enhanced jitter analysis software '
’ 86100D-201 Advanced waveform analysis software °
_ Flexible, modular platform 86100D-202 Enhanced impedance and S-parameter software
B Precisio‘n measurements on high- 86100D-300 Amplitude analysis/RIN/Q-factor 2
g r 3
speed signals 86100DU-400 PLL and jitter spectrulm software
~ Powerful analysis features 86100DU-401 Adygﬂged EYE analysis software
_ Lowest cost of test 86100D-SIM InfmnSm—-DCA software '
86100D-500 Productivity package software
86100D-9FP PAM-N analysis software 5
86100D-TFP IEEE TDECQ analysis, fixed perpetual license
86100D-BFP Automatic Fixture Removal (TDR mode)
86100D-EFP FlexEye Independent Channel Acquisition and Control
Misc options
86100D-AFP Module slot filler panel
86100D-AX4 Rack mount flange kit
86100D-AXE Rack mount flange kit with handles
86100D-UK6 Commercial cal certificate with test data

1. Options 200, 201, PTB and SIM require Option
ETR.

2. Option 300 requires Options 200 and ETR.

3. Option 400 requires Microsoft Office Excel
2003/2007/2010.

4. Option 401 requires Options ETR/200 for
DDPWS measurement.

5. Options 061 and 062 require options 201 and
ETR.

6. Options 200/201/300/401 recommended for
9FP.

)
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86100D Infiniium DCA-X Wide-Bandwidth Oscilloscope Mainframe (Continued)

Trigger
86100D Mutually exclusive bandwidth

PR ¢ Standard trigger 4 Option STR 3.2 GHz
-

Add option PTB 32 GHz
Add option 200/300
Add option 201

De-embedding? Add option SIM

Extended trigger

s‘ and pattern lock

v

PRBS31 jitter? Add option 401

» Add option 500
» Add option EFP

Add option 202

v

Add option 9FP

v

Add option TFP or 9FP

S-parameters (for TDR)?

v

Add option BFP

v

Fixture removal (for TDR)?

Mutually exclusive

=¥ GPIB interface? g Option GPI
No GPIB? g4 Option GPN

®
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54754A Differential and Single-ended TDR/TDT Module

Provides two 18-GHz channels that

have built-in TDR step generators.

The two channels work in tandem to
provide differential or common mode

TDR stimulus/response, or can be used
independently. Either channel works as a
normal oscilloscope vertical channel when
the TDR/TDT step generators are not
operating.

- Single-ended or differential operation

- Edge speed (10 to 90%, typical): 35 ps

- Compatible with 86100A/B DCA,
86100C DCA-J and 86100D DCA-X
mainframes

1. See www.keysight.com/find/N1021B.

Model/option number  Description

54754A Differential TDR module
N1021B Differential TDR probe kit !
N1024B TDR calibration kit

54754A

v

Calibration kit?

v

Add N1021B

Add N1024B

86100D-202 enhanced impedance and S-parameter software highly recommended.

®


http://www.keysight.com/find/N1021B
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86105C 9 GHz Optical/20 GHz Electrical Sampling Module,
/50 to 1650 nm—-SMF and MMF

The 86105C plug-in module offers
unprecedented wavelength and optical
filter coverage for SONET/SDH and
datacom/enterprise technologies up to
11.3 Gb/s.

- 9 GHz amplified optical channel for
9/125 to 62.5/125 fibers

- 20 GHz electrical channel with 3.5 mm
male input

- Compatible with 86100A/B DCA,
86100C DCA-J and 86100D DCA-X
mainframes

Vertical
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Model/option number

Description

86105C 9 GHz optical; single-mode and multimode, amplified (750 to 1650 nm),
20 GHz electrical

86105C-100 155 Mb/s through 6.25 Gb/s (choose exactly 4 filter rates)

86105C-110 155 Mb/s

86105C-120 622 Mb/s (also covers 614 Mb/s)

86105C-130 1.063 Gb/s

86105C-140 1.244/1.250 Gb/s (also covers 1.229 Mb/s)

86105C-150 2125 Gb/s

86105C-160 2.488/2.500 Gb/s (also covers 2.458 Gb/s)

86105C-170 2.666 Gb/s

86105C-180 3.125 Gb/s (also covers 3.072 Gb/s)

86105C-190 4.250 Gb/s

86105C-193 5.0 Gb/s

86105C-195 6.250 Gb/s (also covers 6.144 Gb/s)

86105C-200 8.5,9.953,10.3125, 10.519, 10.664, 10.709, 11.096, 11.317 Gb/s

86105C-300 Combination of rates available in 86705C-100 and 86105C-200

86105C-IRC System impulse respanse correction calibration

86105C

Mutually exclusive

Select exactly
four data rates
(0.15 to 6.25 Gb/s)

Option 100 plus
four options from
#110 to #195

Only low rates

Select exactly Option 300 plus
four data rates four options from
(0.15 to 6.25 Gb/s) #110 to #195

Both low and

10 G rates

Add SIRC? » Add option IRC

®

4 Option 200
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86105D 20/34 GHz Optical, 35/50 GHz Electrical Module,
/50 to 1650 nm, MMF and SMF

- 20 or 34 GHz optical bandwidth,
750 to 1650 nm, for 8.5 to 28 Gb/s
transceiver test

- 35 or 50 GHz electrical channel with
3.5 or 2.4 mm connector

- Compatible with 861700C DCA-J and
86100D DCA-X mainframes

Options 168 and 206 require Option 281.

Model/option number

Description

86105D-141 20 GHz optical channel; single-mode and multimode, (750 to 1650 nm);
filters for 8.5, 9.953, 10.3125, 10.519, 10.664, 10.709, 11.096, 11.317,
14.025 Gb/s; 35 GHz electrical channel

86105D-100 Identical capability as 86105D-141, 14.025 Gb/s filter not included

86105D-200 Identical capability as 86105D-141, only filter provided is 14.025 Gb/s

86105D-281 34 GHz optical channel, filters for 15, 25.78 , 27.95, 28.05 Gb/s (contact
Keysight for how to cover 14.025 Gb/s), 50 GHz electrical channel

86105D-168 25 Gb/s TDEC filter !

86105D-206 20.625 Gb/sfilter ™. 15 Gb/s filter is removed

86105D-IRC System impulse response correction calibration

86105D

Mutually exclusive

8.5 to 14 G rates

4 Option 141

'I' Mutually exclusive
'I 'ﬂ Remove 14 G? Add option 100
¢ \,
\\ ¢ Remove 8/10 G? Add option 200
N

N
bl 15 to 28 G rates 4 Option 281, 168

N Add SIRC?

» Add option IRC

®
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86108B Precision Waveform Analyzer

The 86108B Precision Waveform Analyzer,

Model/option number
engineered for design and validation

Description
Dual 35 GHz electrical channels (3.5 mm inputs)

Dual 50 GHz electrical channels (2.4 mm inputs)

Clock recovery 50 Mb/s to 16 Gb/s

Clock recovery 50 Mb/s to 32 Gb/s

Adjustable loop bandwidth/peaking

Auxiliary clock recovery input

Integrated precision timebase

Jitter spectrum analysis and software clock recovery emulation

Two adapters, 2.4 to 3.5 mm (f)

Matched cable pair, 2.4 to 2.4 mm, 24 inch

Matched cable pair, 3.5 to 3.5 mm, 18 inch

Two DC blocks, 2.4 mm, 16 V, 50 kHz to 50 GHz

Two DC blocks, 3.5 mm, 16V, 50 kHz to 26.5 GHz

Two 2.4 mm phase trimmers for external skew adjustment

86108B-LBW
engineers that are faced with the difficult 36108B-HBW
task of accurately characterizing the TRUE 86108B-216
performance of their designs, combines 86108B-232
three modules into one for unprecedented 86108B-300
performance: 86108B-400
oiff al Y 86108B-PTB
- ;1 erenlt|a 35 or 50 GHz measurement 867108B-JSA
channels
86108B-A23
- fé]cl(\)/lvbe/rsyto 16 Gb/s or 32 Gb/s clock 86108B-CA2
- Precision timebase with residual jitter 861088-CA3
86108B-DC2
well below 45 femtoseconds 861088-DC3
- Compatible with 86100C DCA-J and
. 86108B-PT2
86100D DCA-X mainframes
86108B-PT3

Two 3.5 mm phase trimmers for external skew adjustment

86108B
-

Bl
._"~~*

PR ¢ 35 GHz samplers
S
ke 50 GHz samplers I
2.4 mm connectors

T

M—» Add 86108B-PT3, DC3, CA3

Mutually exclusive
I 3.5 mm connectors

o
>

Option LBW

o
>

Option HBW

M—» Add 86108B-PT2, DC2, CA2*

Mutually exclusive

16 GHz CDR g Option 216
32 GHz CDR g Option 232

4 Options 300, 400, PTB, JSA

* Optionally also two 11901C 2.4 (m)
to 3.5 (f) adaptors (sold separately)

@
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86112A 20 GHz Dual Channel Electrical Module

Provides two measurement channels with Model/option number Description
user-selectable bandwidth. 861124 20 GHz dual channel electrical module

- > 12.4 or > 20 GHz bandwidth

- Single-ended or differential operation

- Compatible with 86T00A/B DCA,
86100C DCA-J and 86100D DCA-X
mainframes
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86115D 20/34 GHz Multi-Port 86100 Plug-in Module for High-Volume/Parallel
Optical Transceiver Test

- 20 or 34 GHz bandwidth, 750 to
1650 nm, for 8 to 28 Gb/s transceiver
test

- Two major configurations:

- Two optical channels for 8.5 to
14.025 Gb/s

- Two optical channels for 25.78 to
28.05 Gb/s

- Compatible with 86100C DCA-J and
86100D DCA-X mainframes

Model/option number  Description

D i m Mutually exclusive

4 Option 002

! g Oion102 |
4 Option 102

/N p

VR4

//’, 3 Option 142
l/’/ .
?____—y ] g Option 282

&
- - L » Add option 206

(WA KevsiGHT  Bsiien ) —— » Add option IRC

[ Verticas] ————
l

Qﬁ'ﬁ) Q‘U

A &
vy ®) v @

e vl (L TEL e Ly 1P -

@ @

1. Options 168 and 206 require Option 282.
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86116C 40 to 65 GHz Optical and 80 GHz Electrical Plug-in Modules

86116C-041
- 70 GHz characteristic optical
bandwidth displays up to 107 Gb/s NRZ
(with option IRC)
- Reference receiver for 39.81, 41.25
and 43.02 Gb/s NRZ

86116C-025
- 45 GHz characteristic optical
bandwidth displays up to 40 Gb/s NRZ
- Reference receiver for 17, 25.8, and
27.7 Gb/s NRZ

Both options
- 93 GHz characteristic electrical
bandwidth
- 1.85 mm male input
- Compatible with 86100C DCA-J and
86100D DCA-X Mainframes

DD}
‘o) Q

By Hty

1. Use N5520B 1.85 mm (f-f) connector saver
to connect the cable to the 86116C electrical
channel.

Model/option number

Description

86116C 40 to 65 GHz optical/80 GHz electrical sampling module, 1300 to
1620 nm

86116C-025 40 GHz opt./80 GHz elec., 17.0/25.8/27.7 Gb/s reference receiver

86116C-041 65 GHz opt./80 GHz elec., 39.8/41.25/43.0 Gb/s reference receiver

86116C-201 15 c¢m 1.85 mm semi rigid cable '

86105C-IRC System impulse response correction calibration

86116C

Mutually exclusive

7 25 to 28 G range

-

H‘\
~
RN 35 16 43 G range

a
1

o
1

| g | .85 mm cable?

Add SIRC?

v

Option 025

Option 041

Add option 201

Add option IRC

&
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86118A 70 GHz Dual Remote Sampling Head Module

With over 70 GHz of electrical bandwidth,
the 86118A provides one of the fastest
channel performance available today. A
well behaved frequency response minimizes
attenuation of the signal and maintains
fast edge speeds. In order to measure
differential signals option 86118A-HQOT is
highly recommended.

- Two 70 GHz electrical remote heads
with 1.85 mm female connectors

- Compatible with 86100C DCA-J and
86100D DCA-X mainframes

Model/option number  Description

86118A 70 GHz dual electrical module with remote sampling head module
(2 mcable)

86118A-101 Adds two 1.85 mm M/M connector savers/adapters

86118A-102 Adds one 1.85 mm M/F and one M/M connector saver/adapter

86118A-103 Adds two 1.85 mm M/F connector savers/adapters

86118A-201 15 ¢m 1.85 mm rigid cable

86118A-HOT Less than 40 ps skew between the 2 channels and alignment capability
within 100 ps

86118A-H11 Provides amplitude data up to 110 GHz

86118A

Mutually exclusive

,1 Two m/m connector savers?

’

I
»

Option 101

.—bo-:— a4 Two m/f connector savers?

S

»
>

N
by One m, one f connector saver?

»
1

——

[ e ¢ Hardware deskew?
e 4 Data up to 110 GHz?

v

o

86118A heads have 1.85 mm female input connectors.

»

Option 102

Option 103

» Add Qty 2 86118A-201

Add option HO1

Add option H11

®
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N1045A 60 GHz 2/4 Port Electrical Remote Sampling Head Module

The N1045A 60 GHz remote sampling
head module is engineered to provide
superior measurement accuracy with the
highest throughput for testing multi-lane
electrical designs. The remote head design
allows the high-bandwidth sampler to be
located very near the device under test
which minimizes loss due to cabling.

- 60 GHz bandwidth (65 GHz typical)

- Independent skew control on each
sampler

- 2to 16 electrical channels per
mainframe

- Simultaneous data acquisition on all
channels

- Compatible with 86100D DCA-X
mainframes

Model/option number  Description
N1045A 60 GHz 2/4 port electrical remote sampling head module
N1045A-02F 2 channel remote head, 1.85 mm, female
N1045A-02M 2 channel remote head, 1.85 mm, male
N1045A-04F 4 channel remote head, 1.85 mm, female
N1045A-04M 4 channel remote head, 1.85 mm, male
N1045A-L0J Ultra-low jitter performance
N1027A-45A N1045A accessory kit
N1045A
Mutually exclusive Mutually exclusive
.~ [ — T
P e T
’
.—b('
\\\ Mutually exclusive
\‘ PR 4 Male inputs? Option 04M

~
l Female inputs? Option 04F

» Add qty 1 or 2 N1027A-45A%

* Each N1027A-45A accessory kit supports one differential channel (two heads).

See Technical Overview on www.keysight.com/find/N1027A

&


http://www.keysight.com/find/N1027A
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N1046A 75/85/>100 GHz 1/2/4 Port Electrical Remote Sampling Head Module

The N1046A is a group of remote sampling Model/option number  Description

head modules designed for the fastest N1046A 100 GHz 1/2/4 port electrical remote sampling head module

oscilloscope applications. The “soft N1046A-71F 1 channel, 75 GHz remote head, 1 mm, female
roll-off” of their frequency response can N1046A-81F 1 channel, 85 GHz remote head, 1 mm, female

capture wideband digital signals such as N1046A-11F 1 channel, 100 GHz remote head, 1 mm, female
NRZ or PAM4, as well as narrowband. N1046A-72F 2 channel, 75 GHz remote head, 1 mm, female
N1046A-82F 2 channel, 85 GHz remote head, T mm, female

=75 G_HZ’ 85 GHZ or > 100 G_HZ N1046A-12F 2 channel, 100 GHz remote head, 1 mm, female
maximum ava|l§ble bandwidth N1046A-74F 4 channel, 75 GHz remote head, T mm, female
(selectable option, upgradable) N1046A-84F 4 channel, 85 GHz remote head, T mm, female

- 1.2 0r 4 channels per module N1046A-14F 4 channel, 100 GHz remote head, T mm, female

- 1to 4 modules per mainframe
- Independent skew control on each

sampler
- Simultaneous data acquisition on all NT046A

channels Mutually exclusive Mutually exclusive
- User-selectable bandwidth settings ,;1 1 head? Option 71F
starting at 50 GHz JOATE— - Option 72F
- Electrical inputs: T mm female ; \\
- Compatible with 86100D DCA-X II £ 4 heads? Option 74F
mainframes /4
7
II Mutually exclusive
J | | noad? Option 81F
U
H«;---»M{-» 2 heads? Option 82F
N
‘\ Y 4 heads? Option 84F
\
\
‘\ Mutually exclusive
\\ ,g 1 head? Option 11F
\
*m-»{-v 2 heads? Option 12F
N\ :
b\ 4 heads? Option 14F

» Add gty 1 or 2 NT027A-46A*

* Each N1027A-46A accessory kit supports one differential channels (two heads).

®
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NT055A 35/50 GHz 2/4 Port TDR/TDT Remote Sampling Head Module

The Keysight N1055A 35/50-GHz (8-ps) Model/option number  Description
time-domain reflectometry (TDR) and N1055A 35/50 GHz, 2/4 port, electrical remote sampling head module with
time-domain transmission (TDT) module TDR/TDT
for the Keysight 86100D DCA-X platform N1055A-32F 35 GHz BW, 2 channels, 2.92 mm, female
provides fast, accurate impedance and N1055A-32M 35 GHz BW, 2 channels, 2.92 mm, male
S-parameter measurements on high-speed  “N1p55A-34F 35 GHz BW, 4 channels, 2.92 mm, female
designs that have up to 16 ports. N1055A-34M 35 GHz BW, 4 channels, 2.92 mm, male
N1055A-52F 50 GHz BW, 2 channels, 1.85 mm, female

- Dual or quad remote heads with either

) N1055A-52M 50 GHz BW, 2 channels, 1.85 mm, male
35 or 50 GHz bandwidth ) N1055A-54F 50 GHz BW, 4 channels, 1.85 mm, female
- (ESSQZZZ)eZdr g Ost?S%Og)Hzt)y pical): 18P ~i055A-54M 50 GHz BW, 4 channels, 1.85 mm, male
- Integrated dioF()je limiters for ESD/EOS N1055A FS1 Fast sampling
orotection NT027A-x4x 2 N1055A accessory kit '
_ Simultaneous data acquisition on all N4694A-HFF ECal module DC-67 GHz, 1.85 mm female
channels N4694A-HMF ECal module DC-67 GHz, 1.85 mm male/female
_ Compatible with 86100D DCA-X N4694A-HMM ECal module DC-67 GHz, 1.85 mm male
mainframes

N1055A ,
Mutually exclusive Mutually exclusive Option 32F

4
warr e Cd
_~ E
Vi ~

A

Option 32M

l, Option 34M
\
\\ Mutually exclusive . Option 52F
B
Sa
Su

Option 54M

a Add N4694A-HFF
E— 2

o Add N4BILA-HMM

» Add gty 1 or 2 N1027A-55A*

* Each N1027A-54A accessory kit supports two differential channels (four heads).

- N1055A-xxx and N4694A-xxx: Last option character indicates male (M) or female (F
inputs.

- N4694A-HMM directly connects to two N1055A-bxF heads. N4694A-HFF directly
connects to two N1055A-5xM heads.

- Add gty 2 11901D 2.4 mm female to 3.5 mm male adapters to connect the N4694A-
HMM to two N1055A-3xF heads.

1. See Technical Overview on - Add gty 2 11901B 2.4 mm female to 3.5 female adapters to connect the N4694A-

www.keysight.com/find/N1027A. _
2. The first and last character of the option HMM to two N1055A-3xM heads.

code for the TDR accessory kit must match
the N1055A configuration (e.g., use the
N1027A-54F accessory kit for the NT055A-52F
and N1055A-54F TDR/TDT modules, and

the N1027A-34M for the N1055A-32M and
NT1055A-34M).

~

@


http://www.keysight.com/find/N1027A
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N107/6A Electrical Clock Recovery

- Provides compliant clock recovery Model/option number  Description
capabilities for electrical non-return- N1076A Electrical clock recovery
to-zero (NRZ) and pulse amplitude N1076A-216 Supported input rates: 50 MBd to 16 GBd
modulation 4-level (PAM4) signals N1076A-232 Supported input rates: 50 MBd to 32 GBd
- Continuous unbanded tuning from N1076A-JSA Jitter spectrum analysis and clock recovery emulation
50 MBd to 32 GBd N1076A-CR1 Clock recovery phase matching kit for N1076A
- Adjustable clock recovery loop N1076A-COC Certificate of calibration
bar]:jW'dth (to 29 MHz) and peaking N1076A-UK6 Commercial calibration certificate with test data
for “Golden PLL performahce N1076A-1CM Single instrument rack mount kit
- Supports NR_Z and PAM4 S|:qnals N1076A-1CN Dual instrument side-by-side rack mount kit
- Ultra-low residual random jitter
<100 fs RMS
- Jitter Spectrum Analysis (JSA) and
“ideal” clock recovery emulation
capability

Mutually exclusive
- Phase noise analysis of clock or data R ,
signals using 86100DU-400 PLL R g Option 216
[ e 3

- Controlled by N1010A FlexDCA

application (free download) or 86100D

- Compatible with all 86100 ' DCA

mainframes and N109X DCA-M '

1. 86100A/B/C and N109X require N10T0A
FlexDCA running on an external PC.

2. Accessory kit provides electrical cables and
high-bandwidth pickoff tees that minimize
clock-to-data delays when the N1076A is
paired with an 86100D-PTB mainframe
equipped with a remote head module such as
the N1045A/N1055A. For example, matching
clock-to-data delays ensure accurate jitter
analysis performance.

@
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N107/6B Electrical Clock Recovery

Provides compliant clock recovery
capabilities for electrical non-return-
to-zero (NRZ) and pulse amplitude
modulation 4-level (PAM4) signals
Continuous unbanded tuning from
125 MBd to 56 GBd (PAM4)/64 GBd
(NR2)

Adjustable clock recovery loop
bandwidth (to 20 MHz) and peaking
for “Golden PLL" performance
Internal and external equalizers to
recover clock from closed eyes
Ultra-low residual random jitter
<100 fs RMS

Jitter Spectrum Analysis (JSA) and
“ideal” clock recovery emulation
capability

Phase noise analysis of clock or data
signals using 86100DU-400 PLL
software

Controlled by NTO10A FlexDCA
application (free download) or 86100D
DCA-X mainframes

Compatible with all 86100 DCA
mainframes ' and N109X DCA-Ms''

86100A/B/C and N109X require N1T0T0A
FlexDCA running on an external PC.
Accessory kit provides electrical cables and
high-bandwidth pickoff tees that minimize
clock-to-data delays when the N1076B is
paired with a mainframe that has an internal
precision timebase and is equipped with a
remote head module such as the N1045A/
N1046A/NT055A. Matching clock-to-

data delays ensure accurate jitter analysis
performance.

For differential signals (single-ended need
only quantity 1).

Model/option number  Description

N10768B Electrical clock recovery

N1076B-216 Supported input rates: 125 MBd to 16 GBd

N1076B-232 Supported input rates: 125 MBd to 32 GBd

N1076B-264 Supported input rates: 125 MBd to 64 GBd

N1076B-EVA Equalizer, integrated, variable

N1076B-EQ3 Equalizer, 3 dB, 2.92 mm (m/f), up to 32GBd

N1076B-EQ6 Equalizer, 6 dB, 2.92 mm (m/f), up to 32GBd

N1076B-EQ9 Equalizer, 9d B, 2.92 mm (m/f), up to 32GBd

N1076B-2P1 Microwave pick-off tee 1.0 mm connectors, matched pair
N1076B-2P8 Microwave pick-off tee 1.85 mm connectors, matched pair
N1076B-2P2 Microwave pick-off tee 2.4mm connectors, matched pair
N1076B-2P3 Microwave pick-off tee 2.92 mm connectors, matched pair
N1076B-CR1 Clack recovery phase matching kit for N10768 electrical CR 2
N1076B-JSA Jitter spectrum analysis and clock recovery emulation
N1076B-COC Certificate of calibration

N1076B-UK6 Commercial calibration certificate with test data
N1076B-1CM Single instrument rack mount kit

N1076B-1CN Dual instrument side-by-side rack mount kit

N1076B

Mutually exclusive

Equalizer, Internal Variable
(Mandatory)

3 dB External Equalizers?

6 dB External Equalizers?

9 dB External Equalizers?

1.0 mm pick-offs, matched pair?

1.85 mm pick-offs, matched pair?

2.4 mm pick-offs, matched pair?

2.92 mm pick-offs, matched pair?

CR Phase Matching Kit?

Jitter Spectrum Analysis?

125 MBd to 16 GBd Option 216
| o 125 MBd to 32 GBd Option 232
125 MBd to 64 GBd Option 264

Option EVA

Add Option EQ3 (qty 29)
Add Option EQ6 (qty 29)
Add Option EQ9 (qty 29)
Add Option 2P1
Add Option 2P8
Add Option 2P2

Add Option 2P3

Add Option CR1

Add Option JSA
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N107/7A Optical/Electrical Clock Recovery

Provides compliant clock recovery Model/option number

Description
Optical/electrical clock recovery

Supported input rates: 50 MBd to 16 GBd

Supported input rates: 50 MBd to 32 GBd

Jitter spectrum analysis and clock recovery emulation

Internal single-mode (9/125 um) and multimode (50/125 um) splitter

External splitter (supplied by user)

Clock recovery phase matching kit for N1077A

Certificate of calibration

Commercial calibration certificate with test data

Single instrument rack mount kit

capabilities for single- and multimode N1077A
optical as well as electrical signals N1077A-216
- Works with non-return-to-zero (NRZ) N1077A-232
and pulse amplitude modulation N1077A-JSA
4-level (PAM4) modulation N1077A-SMS
- Continuous unbanded tuning from N1077A-SXT
50 MBd to 32 GBq N1077A-CR1
- 830 ’Fo 1600 nm, single-mode and N1077A-COC
multimode B _ N1077A-UK6
- Integrated amplified optical-to- N1077A-1CM
electrical (O/E) (high sensitivity) NT077A-1CN

Dual instrument side-by-side rack mount kit

Adjustable clock recovery loop
bandwidth (to 20 MHz) and peaking
for “Golden PLL” performance
Supports NRZ and PAM4 signals
Ultra-low residual random jitter
<100 fs RMS

N1077A

Mutually exclusive

) Integrated splitter g Option SMS
- Integrated single-mode (SM) and ® ><”
multimode (MM) splitters (optional) \‘ N Option SXT

Jitter Spectrum Analysis (JSA) and
“ideal” clock recovery emulation
capability (optional)

Supports phase noise analysis of clock
or data signals using 86100DU-400
PLL software

Controlled by NTO10A FlexDCA
application (free download) or 86100D
DCA-X mainframes

Compatible with all 86100 ' DCA
mainframes and N1T09X DCA-M '

[ —— ]

s

N

Mutually exclusive

50 MBd to 16 GBd

o
>

Option 216

50 MBd to 32 GBd

o
>

Option 232

| e g Jitter spectrum analysis? Add option JSA

86100A/B/C require NTO10A FlexDCA running
on an external PC.

Accessory kit provides optical cables that
minimize clock-to-data delays when the
N1077A is paired with an N1092X DCA-M

or 86100D-PTB mainframe equipped with

an optical DCA plug-in module such as the
86105D. For example, matching clock-to-
data delays ensure accurate jitter analysis
performance.
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N1078A Optical/Electrical Clock Recovery

- Provides compliant clock recovery Model/option number

Description
Optical/Electrical clock recovery

Supported input rates: 125 MBd to 16 GBd

Supported input rates: 125 MBd to 32 GBd

Supported input rates: 125 MBd to 64 GBd

S50 Internal single-mode (9/125 pm) splitter

SXT External splitter (supplied by user)

Equalizer, 3 dB, 2.92 mm (m/f), up to 32 GBd

Equalizer, 6 dB, 2.92 mm (m/f), up to 32 GBd

Equalizer, 9 dB, 2.92 mm (m/f), up to 32 GBd

Equalizer, integrated, variable

Jitter spectrum analysis and clock recovery emulation

Clock recovery phase matching kit for N1078A Optical CR

Certificate of calibration

Commercial calibration certificate with test data

Single instrument rack mount kit

Dual instrument side-by-side rack mount kit

capabilities for single-mode optical as N1078A
well as electrical signals N1078A-216
- Works with non-return-to-zero (NRZ) NT078A-232
and pulse amplitude modulation N1078A-264
4-level (PAM4) modulation N1078A-S50
- Continuous unbanded tuning from N1078A-SXT
125 MBd to 56 GBd (PAM4) / 64 GBd NT078A-EQ3
;“(‘fz) o clock l NT078A-EQ6
" pancwicth (to 20 Vi and peaking  JI0ZEAEQD
andwi 0 z) and peaking N1078A-EVA
for “Golden PLL" performance
. N1078A-JSA
- Internal and external equalizers to
N1078A-CR1
recover clock from closed eyes
. - N1078A-COC
- Ultra-low residual random jitter
N1078A-UK6
<100 fs RMS NT078A71CM
- Jitter Spectrum Analysis (JSA) and N1078A_1CN
“ideal” clock recovery emulation .
capability
- Phase noise analysis of clock or data N1078A
signals using 86100DU-400 PLL
software
- Controlled by NTOT0A FlexDCA
application (free download) or 86100D
DCA-X mainframes
- Compatible with all 86100 DCA
mainframes ' and N109X DCA-Ms''
GP——

86100A/B/C and N109X require N10T0A
FlexDCA running on an external PC.
Accessory kit provides single-mode
patchcords that minimize clock-to-data delays
when the N1078A is paired with a mainframe
that has an internal precision timebase. Use
the N1027A-76B kit for electrical applications.
Matching clock-to-data delays ensure
accurate jitter analysis performance.

For differential signals (single-ended need
only quantity 1).

Mutually exclusive

125 MBd to 16 GBd

o
1

Option 216

125 MBd to 32 GBd

»
1

Option 232

125 MBd to 64 GBd

Option 264

»
1

Mutually exclusive

»
1

Internal Option splitter

Option S50

Option SXT

»
1

External Option splitter

Equalizer, internal variable

(Mandatory) Option EVA

3 dB external equalizer? Add Option EQ3 (qty 2)°

6 dB external equalizer? Add Option EQ6 (qty 2)°

9 dB external equalizer? Add Option EQ9 (qty 2)°

CR phase matching kit? Add Option CR1

Jitter spectrum analysis? Add option JSA

)
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NT090A DCA-M Sampling Oscilloscope

- Highaccuracy, low cost solution for Model/option number  Description

optical eye diagram analysis N1090A-140 Reference receiver filters for 1.244/1.25/1.229 Gb/s
-~ 75010 1650 nm, single- and N1090A-160 Reference receiver filters for 2.458/2.488/2.5 Gb/s
multimode N1090A-180 Reference receiver filters for 3.072/3.125 Gb/s
- Controlled by N10TOA FlexDCA N1090A200 Reference receiver filters for 8.5/9.95/10.3/10.5/10.66/10.71/11.1/
application (free download) or 86100D 113 Gb/s
DCA-X mainframes N1090A-204 Reference receiver filters for 8.5/9.95/10.3/10.5 Gb/s
N1090A-EEC Enable electrical channel
NT1090A-PLK Pattern lock trigger hardware
N1090A-IRC Impulse response correction
N1090A-COC Certificate of Calibration
N1090A-UK6 Commercial calibration certificate with test data
NT090A-1CM Single instrument rack mount kit
NT090A-1CN Dual instrument side by side rack mount kit

N1090A

Mutually exclusive

1.25 Gb/s 4 Option 140

2.5 Gb/s 4 Option 160

3.125 Gb/s 4 Option 180

P——

8.5t0 11.3 Gb/s g Option 200

8.5t0 10.5 Gb/s 4 Option 204

Add electrical channel? » Add option EEC

!

Pattern lock hardware? » Add option PLK

» SIRC? » Add option IRC

1. Requires option PLK.

@
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N1092A/B/C/D/E 1/2/3/4 Channel Optical DCA-M Sampling Oscilloscope

- High accuracy, low cost solution Model/option number ~ Description
for optlical eye, waveform and jitter N1092A Single optical channel oscilloscope
analysis N1092B Dual optical channel oscilloscope
- 830to 1600 nm, single- and N1092C Single optical, dual electrical channel oscilloscope
multimode N1092D Quad optical channel oscilloscope
- Cont'roll.ed by NTOT0A FlexDCA N1092E Dual optical, dual electrical channel oscilloscope
E%‘ii'f’ff;ﬁ[j;iiw”“’ad) or 861000 "\70924-30A 30 GHz amplified (mandatory) |
N1092x-280 25.781,27.739, 27.952, 28.050 Gbaud filters (mandatory)
N1092x-L0J Low jitter timebase
N1092x-STB Standard timebase
N1092x-PLK Pattern lock capability
N1092x-FS1 Fast sampling rate
N1092x-200 Enhanced jitter analysis software, fixed perpetual license
N1092x-201 Advanced waveform analysis software, fixed perpetual license
N1092x-300 Advanced amplitude analysis/Rin/Q-Factor, fixed perpetual license
N1092x-401 Advanced eye analysis software, fixed perpetual license
N1092x-500 Productivity package, fixed perpetual license
N1092x-9FP PAM-N analysis SW, fixed perpetual license
N1092x-TFP IEEE TDECQ analysis, fixed perpetual license
N1092x-PLK Pattern lock trigger hardware
N1092x-IRC Impulse response correction
N1092x-EFP FlexEye Independent Channel Acquisition and Control
N1092x-SIM InfiniiSim-DCA waveform transformation SW, fixed perpetual license
N1092x-IRC Impulse response correction
N1092x-168 Additional 25.78 Gb/s TDEC filter (requires Option 500)
N1092x-206 Additional 20.625 Gb/s filter
N1092x-COC Certificate of Calibration
N1092x-UK6 Commercial calibration certificate with test data
N1092x-1CM Single instrument rack mount kit
N1092x-1CN Dual instrument side by side rack mount kit

®
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N1092A/B/C/D/E 1/2/3/4 Channel Optical DCA-M Sampling Oscilloscope
(Continued)

N1092A/B/C/D/E Mutually exclusive

PR 4 Standard timebase 4 Option STB
-
~~ o . ;
N Low jitter timebase 4 Option LOJ
Pattern lock? Add option PLK

Jitter analysis? Add option 200/300

Add option 201

De-embedding? Add option SIM

Add option IRC

% l |

4 Fast sampling? Add option FS1

4 PRBS31 jitter? Add option 401

IS
>

Add option EFP

I
>

Add option 168/500

»
>

Add option TFP or 9FP

'S 20.6 G filter? Add option 206

>

>

Add option 9FP

4 Mandatory Options 280, 30A

Options 200 and 300 must be ordered together.

- Options 168 requires Option 500.

Options 280 and 30A are mandatory for all units.

To measure TDECQ on optical 26 Gbaud or 53 Gbaud PAM4 signals per IEEE.
802.3bs, the N1092X must have at least options LOJ, PLK, IRC and either 9FP or
TFP.

@
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NT1094A/B 2/4 Channel Electrical DCA-M Oscilloscope

- High-accuracy, low-cost solution for
electrical eye, waveform and jitter
analysis

- 20/33 GHz and 20/33/40/50 GHz
bandwidth settings support OIF and
Ethernet standards

- Controlled by N1010A FlexDCA
application (free download) or 86100D
DCA-X mainframes

Model/option number  Description

N1094A Dual electrical channel oscilloscope

N10948B Quad electrical channel oscilloscope

N1094x-030 20 and 30 GHz bandwidth settings

N1094x-050 20, 33, 40 and 50 GHz bandwidth settings

N1094x-L0J Low jitter timebase

N1094x-STB Standard timebase

N1094x-PLK Pattern lock capability

N1094x-FS1 Fast sampling rate

N1094x-200 Enhanced jitter analysis software, fixed perpetual license
N1094x-201 Advanced waveform analysis software, fixed perpetual license
N1094x-300 Advanced amplitude analysis/Rin/Q-Factor, fixed perpetual license
N1094x-401 Advanced eye analysis software, fixed perpetual license
N1094x-500 Productivity package, fixed perpetual license

N1094x-9FP PAM-N analysis software, fixed perpetual license
N1094x-TFP IEEE TDECQ analysis, fixed perpetual license

N1094x-PLK Pattern lock trigger hardware

N1094x-EFP FlexEye independent channel acquisition and control
N1094x-SIM InfiniiSim-DCA waveform transformation software, fixed perpetual license
N1094x-C0C Certificate of calibration

N1094x-UK6 Commercial calibration certificate with test data

N1094x-1CM Single instrument rack mount kit

N1094x-1CN Dual instrument side-by-side rack mount kit

N1094A/B

[ s 2]

Mutually exclusive

PR ¢ Standard timebase »
-
~

N L ow jitter timebase

Option STB

Option LOJ
Pattern lock? Add option PLK

<

Add option 200/300
[EENEEER— Add option 201
De-embedding? Add option SIM

»
>

Mutually exclusive

’,‘v 20 and 33 GHz? >

W 20, 33, 40 and >
50 GHz?

Options 030

Options 050

4 Fast sampling? Add option FS1

4 PRBS31 jitter? Add option 401

»

Add option 9FP

1

I
>

Add option TFP or 9FP

»EEEI— Add option EFP

Options 200 and 300 must be ordered together.

@
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N1027A Oscilloscope Accessories for DCA Family

N1027A is a collection of accessories for mainframes and modules in the 86100 family of Digital
Communication Analyzers (DCAs). The accessories can be grouped into:

- Kits including multiple parts for specific applications (e.g., N1027A-45A for the N1045A
60 GHz Electrical Remote Sampling Heads)

- Individual components needed for measurements (e.g., N1027A-PT2/PT3 phase trimmers to
adjust skew between electrical channels)

- Items for protection and storage (e.g., N1027A-TMC storage case for mini-modules with
remote heads)

For further details, download the N1027A Technical Overview from
www.keysight.com/find/N1027A



http://www.keysight.com/find/N1027A
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Appendix: Dependencies of Options and Software Licenses

The following options require pattern lock capability in the hardware (e.g., Option ETR on the
DCA-X or Option PLK on the DCA-M):

Model/option number

Description

200 Enhanced jitter analysis (must be ordered together with Option 300)
201 Advanced waveform analysis (includes LFE/CTLE/DFE)

300 Advanced amplitude analysis/RIN/Q-Factor

SIM Waveform transformation (includes signal de-embedding)

IRC System impulse response correction data

Most DCA applications also require software licenses:

Model/option number
N1012A

Description
200/300, 207 (required), 401, SIM (optional)

NT014A 200/300, 207 (required), 401, SIM (optional)
N1081/2/3/4A 200/300, 207 (required), 202, 401, SIM (optional)
N1085A 2007300, 207, 9FP (required), 202, 401, SIM (optional)

&
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Appendix: DCA Input Connectors

Product Probe power | 3.5 mm 2.4 mm 2.92 mm 1.85 mm 1.00 mm Optical Comment
54754A Yes f/fCS
834968 No f/fCS FC/PC nut
86100C/D No /1 CS Trigger input
86105C No /fCS FC/PC nut
86105D No /fCS f/tCS FC/PC nut 2.4 mm for option
281
86107A No /fCS /fCS 2.4 mm anly on
40 GHz input
86108A Yes /fCS
86108B Yes /1CS /1 CS 2.4mmonly on
50 GHz input
86112A Yes /fCS
86115D No FC/PC nut
86116C No m fixed FC/PC nut
86117A No f/fCS
86118A No f fixed
NT045A-xxF No f fixed
N1045A-xxM No m fixed
N1046A-xxF ffixed Includes
1.0/1.85 mm
adapter(s)
N1055A-3xF No ffixed
N1055A-3xM No m fixed
N1055A-bxF No ffixed
N1055A-5xM No m fixed
N1076A/76B No ffixed
N1077A/78B No ffixed FC/PC
NT090A No fSMA FC/PC
N2092A/B/D No FC/PC
N1092C/E No f/fCS FC/PC
N1094A/8B No f/fCS Option 030 includes
2.4/2.92 mm
adapters
f/fCS Female/female connector saver (bulkhead is male, customer can remove connector saver)
m/m CS Male/male connector saver (bulkhead is female, customer can remove connector saver)
f fixed Female fixed interface
m fixed Male fixed interface
FC/PC nut 86100FI straight FC/PC interface (customer can exchange it with interfaces, see Optical Interfaces in the Technical Overview on
www.keysight.com/find/N1027A)
f SMA Female SMA input (fixed)
FC/PC Cleanable FC/PC adapter
DCA-M clock Use 2.92 or 3.5 mm cables to provide clocks to the N1T090X, N1092X and N1094X DCA-M oscilloscopes


http://www.keysight.com/find/N1027A
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Appendix: RF/Microwave Connectors

3.5 mm connector

The 3.5 mm connector was primarily developed at Hewlett Packard—now Keysight
Technologies, Inc. with early manufacturing at Amphenol. Its design strategy focused on highly-
rugged physical interfaces that would mate with popular SMA dimensions, allowing thousands
of repeatable connections. It is mode-free to 34 GHz.

2.92 mm connector

The 2.92 mm connector mates with SMA and 3.5 mm connectors and offers mode-free
performance to 40 GHz.

2.4 mm connector

The 2.4 mm connector was developed by Hewlett Packard, Amphenol, and M/A-COM for use to
50 GHz. This design eliminates the fragility of the SMA and 2.92 mm connectors by increasing
the outer wall thickness and strengthening the female fingers. It can mate with SMA, 3.5 mm
and 2.92 mm, with the use of precision adapters. The 2.4 mm product is offered in three quality
grades: general purpose, instrument, and metrology. General-purpose grade is intended

for economy use on components, cables, and microstrip where limited connections and low
repeatability is acceptable. Instrument-grade is best suited for measurement applications
where repeatability and long life are primary considerations. Metrology-grade is best suited for
calibration applications where the highest performance and repeatability are required.

1.85 mm connector

The 1.85 mm connector was developed in the mid-1980s by Hewlett Packard (now Keysight
Technologies) for mode-free performance to 65 GHz. Hewlett Packard offered their design

as public domain in 1988 to encourage standardization of connector types; a few devices are
available from various manufacturers for research work. The 1.85 mm connector mates with the
2.4 mm connector and has the same ruggedness. In recent years, the 1.85 mm connector has
been optimized to operate mode-free to 67 GHz.

Appendix: Literature References

Publication title Publication number
RF and Microwave Test Accessories Catalog 2012/2013 - Catalog 5990-8661EN
(www.keysight.com/find/mta)

Infiniium DCA-X 86700D Wide-Bandwidth Oscilloscope Mainframe and Modules -~ 5990-5824EN
Data Sheet (www.keysight.com/find/dcax)

Using the Keysight N5477A Sampling Oscilloscope Adapter N5477-97000

Infiniium DCA-X 867000 Wide-Bandwidth Oscilloscope Mainframe and Modules 5990-5822EN
- Brochure

DCA Probes Accessories - Technical Overview 5991-2340EN



http://www.keysight.com/find/mta
http://www.keysight.com/find/dcax
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www.axiestandard.org
AV} AdvancedTCA® Extensions for Instrumentation and Test (AXle) is an
- .A’e open standard that extends the AdvancedTCA for general purpose
and semiconductor test. The business that became Keysight was a
founding member of the AXle consortium. ATCA®, AdvancedTCA®,
and the ATCA logo are registered US trademarks of the PCI
Industrial Computer Manufacturers Group.

www.Ixistandard.org

LAN eXtensions for Instruments puts the power of Ethernet and the
L)///(I Web inside your test systems. The business that became Keysight

was a founding member of the LXI consortium.

WWWw.pXisa.org
ERYY N PCI eXtensions for Instrumentation (PXI) modular instrumentation
FAIR delivers a rugged, PC-based high-performance measurement and
automation system.

Download your next insight

Keysight software is downloadable
expertise. From first simulation through

first customer shipment, we deliver the \ /
tools your team needs to accelerate from ‘
data to information to actionable insight.

- Electronic design automation (EDA)
Learn more at

www.keysight.com/find/software

software
- Application software
- Programming environments

~ Productivity software Start with a 30-day free trial.

www.keysight.com/find/free_trials


http://www.axiestandard.org
http://www.lxistandard.org
http://www.pxisa.org
http://www.keysight.com/find/software
http://www.keysight.com/find/free_trials
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