Keysight Technologies

N4983A Multiplexer and Demultiplexer

KEYSIGHT

TECHNOLOGIES

Data Sheet



02 | Keysight | N4983A Multiplexer and Demultiplexer - Data Sheet

N4983A-M40 44 Gb/s multiplexer

Features

- Wide operating range, 2 to 44 Gb/s
Low output jitter

- Low power consumption

- Fast output rise/fall times

- High input sensitivity

- Half rate clock

Up to 44 Gb/s operation
Broad bandwidth

— High input sensitivity
Low power dissipation
Precision connectors

Telecom and datacom applications

— 41 multiplexer and 1:4 demultiplexer

Description Parameter N4983A-M40 Units
The N4983A-M40 is a broadband 4 to 1 Data input
multiplexer (MUX) with continuous Bit Rate 0.5t011.0 Gb/s
coverage from 2 to 44 Gb/s. The four Amplitude range 100to 1000 mV p-p
quarter-rate data inputs are single-ended Clock Input
and AC-coupled, while the full-rate data Type Half-rate
output is fully differential and DC-coupled. Frequency 11022 GHz
The MUX accepts a half-rate input clock Amplitude range 200to0 1400 mV p-p
and returns a quarter-rate output clock for Data Output'
driving other downstream circuits. A clock Bit Rate 2to 44 Gb/s
symmetry adjustment pin allows Amplitude (typical single-ended) > 470 mV p-p
correction for data output duty cycle Jitter rms (typical) <0.9 ps
distortion. Power supply bias of negative Rise/Fall time (typical 20-80%) 9 ps
3.6 Vis required. Clock Output

Type Quarter-rate
Applications Frequency 0.5t011.0 GHz
The N4983A multiplexer 4:1, can be used éggl}:ify > 400 mv'p-p
with e.xisting equipment.to generate higher Voltage 36 v
rate bit streams for use in telecom Current nominal 590 Yy

applications up to 44 Gb/s. Broadband
test systems will benefit from the low
power dissipation, precision connectors, Sampling Head modules.
and excellent output waveform
characteristics. The compact size of the
module allows the N4983A multiplexer 4:1,
to be placed at the measurement plane,
reducing or eliminating artifacts related to Parameter

long cables. Supply voltage (VEE)

Table 1

Absolute maximum rating

1. Data output eye parameters (amplitude, jitter, rise/fall time) measured with Keysight 86100D
Infinilum DCA-X Oscilloscope, with 86107A Precision Time Base and 86118A 70 GHz Remote

Value
-4.0V
Clock input power (CKI) +10 dBm
Data input (D1, D2, D3, D4) 2V p-p
DC input voltage to CKI, D1, D2, D3, D4 +05V
Operating temperature Oto+/0degC
Storage temperature -50to +125dec C

Table 2
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N4983A-M40 44 Gb/s multiplexer

Performance data
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Figure 2. N4983A-M40 data input return loss

Figure 1. N4983A-M40 data output return loss
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Figure 4. N4983A-M40 clock input return loss

Figure 3. N4983A-M40 data input return loss
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N4983A-M40 44 Gb/s multiplexer

Figure 5. N4983A-M40 data output waveform @ 5 Gb/s (4x 1.25 Gb/s, 2 €31-1 data
inputs)
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Figure 6. N4983A-M40 data output waveform @ 28 Gb/s. (4x 7 Gb/s, 2 e31-1 data
inputs)

| CReqLimit Test) Wiawetoms: 300

1B B 2

1 Precision Timebase r | r | l | I l
Reference: 20.00000 GHz

Figure 7. N4983A-M40 data output waveform @ 40 Gb/s. (4x 10 Gb/s, 2 €31-1 data
inputs)
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N4983A-M40 44 Gb/s multiplexer

Timing diagram
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Figure 8. Timing diagram Note: Phase relationship between signals not implied.

Functional block diagram

DON

Figure 9. Functional block diagram
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N4983A-M40 44 Gb/s multiplexer

Clock cross-over adjustment

The duty cycle of the input half-rate clock
can have adverse affects on eye quality
when deviating from 50%. Non-50% duty
cycle is referred to as “duty cycle
distortion” (DCD). DCD on the input clock
will directly translate to double-tracking
on the output eye, because adjacent bits
would have unequal pulse-widths. DCD
can happen by various means. For
example, amplifiers operating in the
non-linear regime when driven with large
signals can often lead to un-evenly clipped
waveforms and hence DCD. As another
example, mismatches in differential
circuits can cause voltage offsets between
the differential signals thus leading to
DCD. For these reasons, DCD can vary
with frequency, temperature, and process
variations.

The N4983A multiplexer 4:1 addresses the
issue of clock DCD by providing an analog
cross-over control for the input clock. This
control pin allows the user to correct for a
wide range of clock DCD. The cross over
control is terminated internally with a 25
Q load, and can accommodate a voltage
range of + 40 mV. An external attenuator
or resistor in series is recommended to
prevent from overdriving and damaging
this sensitive input (see figure for
example). Note that the cross-over range
is limited to the rise/fall times of the input
clock.

Module outline

. 13 mfwm
R _h
11 : e

Figure 12. Outline

(External) (MS451V2M)

External Attenuator
{Recommended)
External e, NA A (+/- 40mV Max)

) L
Control Voltage -

Interna
© 25 Ohms

Termination

Figure 10. N4983A multiplexer clock cross-over adjust control

1) MUX clock
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2) MUX clock
D.C. < 50%
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X-AD]

3) MUX clock xoaD
D.C. > 50%
X-AD] > OV

Figure 11. N4983A multiplexer clock duty cycle waveforms
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N4983A-M40 44 Gb/s multiplexer

Pin description (see Figure 11 below)

Name Pin Description Note Connector
DOP 1 Data channel output Positive terminal of differential output 2.92 mm
DON 2 Data channel output Negative terminal of differential output 2.92 mm
CKI 3 Clock input 1/2 of bit rate, e.g. 22 GHz for 44 Gb/s, Single-ended input 2.92 mm
CKO 4 Clock divided output 1/4 of bit rate, e.g. 11 GHz for 44 Gb/s, Single-ended output 2.92 mm
D4 5 Data channel input - bit position 4 Trailing/last serial data bit 2.92 mm
D3 6 Data channel input - bit position 3 - 2.92 mm
D2 7 Data channel input - bit position 2 - 2.92 mm
D1 8 Data channel input - bit pasition 1 Leading/first serial data bit 2.92 mm
VCC 9 RF & DC ground Chassis/Madule connection, 0V -
X-ADJ 11 Clock cross-over adjust +40 mV max, 25 Q -
VEE 15 Negative supply voltage -3.6V,DC -
NC 10,12 to 14 No connect - -
Table 3

Packaging information
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N4983A-D40 44 Gb/s demultiplexer

Features

- Wide operating range, 2 to 44 Gb/s
Low output jitter

- Low power consumption

- Fast output rise/fall times

High input sensitivity

Half rate clock

Description

The N4983A-D40 is a broadband 1 to 4
demultiplexer (DEMUX) with continuous
coverage from 2.6 to 44 Gb/s. Differential
data inputs are DC coupled and
terminated with 50 Q resistors to minimize
reflections. The DEMUX operates from a
half rate single-ended, clock input. The
module features single-ended AC coupled
data outputs. Power supply of negative 3.6
Vis required.

Applications

The N4983A demulitplexer 1:4, can

be used in telecom applications operating
at transmission speeds within the
demuliplexer’s 2.6 to 44 Gb/s input rate.

Broadband test systems will benefit from
the low power dissipation, precision
connectors, and excellent output
waveform characteristics. The compact
size of the module allows the N4983A
demulitplexer to be placed at the
measurement plane, reducing or
eliminating artifacts related to long cables.

Parameter N4983A-M40 Units
Data input

Bit Rate 2.6t044.0 Gb/s
Amplitude range (single-ended) 150 to 1000 mV p-p
Clock Input

Type Half-rate

Frequency 1.31t022 GHz
Amplitude range 200 to 1400 mV p-p
Data Output'

Bit Rate 0.65t011.0 Gb/s
Amplitude (typical single-ended) > 230 mV p-p
Jitter rms (typical) <1 ps
Rise/Fall time (typical 20-80%) 12 ps

DC Supply

Voltage -3.6 V
Current (nominal) 300 mA

1. Data output eye parameters (amplitude, jitter, rise/fall time) measured with Keysight 86100D
Infiniium DCA-X Oscilloscope, with 86107A Precision Time Base and 86118A 70 GHz Remote

Sampling Head modules.

Table 4

Absolute maximum rating

Parameter Value

Supply voltage (VEE) -40V

Data input (DI, DIN) 2.0Vpp

Clock input power (CKI) +10 dBm

DC input voltage to CKI, DI, DIN +05V
Operating temperature 0to+/0°C
Storage temperature -50t0+125°C

Table 5
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Performance data
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N4983A-D40 44 Gb/s demultiplexer
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Figure 17. N4983A-D40 data output waveforms @ 10 Gb/s (40 Gb/s data input)
Top:D3, Bottom: D4
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Figure 18. N4983A-D40 Data output eye diagrams @ 10 Gb/s (40 Gb/s data input). Figure 19. N4983A-D40 data ouput eye diagrams @ 10 Gb/s (40 Gb/s data input).
Top: D1, Bottom: D2 Top: D3, Bottom: D4
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N4983A-D40 44 Gb/s demultiplexer

Timing diagram
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Figure 20. Timing diagram

Parameters State Min Typ Max

Ts (ps) Setup time 4 - -

Th (ps) Hold time 4 - -
Table 6

Functional block diagram

1002
HX D1
100€Y
HX D3
500
DI
DIN
500 1000
HX D2
100
HX] D4
50
CKI XH —- 2

Figure 21. Block diagram
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N4983A-D40 44 Gb/s demultiplexer

Module outline

Figure 11. Module outline

Pin description

Name Pin  Description Note Connector
D1 1 Data channel output - bit position 1 Leading/first serial data bit 2.92 mm
D3 2 Data channel output - bit position 3 Third bit 2.92 mm
DI 3 Data channel input Positive terminal of differential input 2.92 mm
DIN 4 Data channel input Negative terminal of differential input 2.92 mm
D4 5 Data channel output - bit position 4 Trailing/Last bit0 2.92 mm
D2 6 Data channel output - bit position 2~ Second bit 2.92 mm
VEE 7 Negative supply voltage DC pin, -3.6V -

CKI 8 Clock input 1/2 of bit rate, e.g.: 20 GHz for 40 Gb/s full stop after 40 Gb/s. Single-ended input ~ 2.92 mm
VvCC 9 RF & DC ground Chassis/Module connection, 0 V. -

NC i No connect - -

Table 7
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N4983A-D40 44 Gb/s demultiplexer

Packaging information
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Figure 23. All measurements in inches [mm]

Ordering Information

N4983A multiplexer and demultiplexer
N4983A-M40 44 Gb/s 4:1 multiplexer
N4983A-M56 56 Gb/s 4:1 multiplexer
N4983A-D40 44 Gb/s 1:4 demultiplexer
N4983A-D56 56 Gb/s 1:4 demultiplexer

Calibration service

For calibration service information, contact your
local authorized Keysight distributor or Keysight sales
department.
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Evolving Since 1939

Our unique combination of hardware, software, services, and people can help you
reach your next breakthrough. We are unlocking the future of technology.
From Hewlett-Packard to Agilent to Keysight.

myKeysight

KEYSIGHT SERVICES
Accelerate Technology Adoption.

Lower costs.

ASSURANCE PLANS

myKeysight
www.keysight.com/find/mykeysight
A personalized view into the information most relevant to you.

http://www.keysight.com/find/emt_product_registration
Register your products to get up-to-date product information and
find warranty information.

Keysight Services

www.keysight.com/find/service

Keysight Services can help from acquisition to renewal across your
instrument’s lifecycle. Our comprehensive service offerings—one-
stop calibration, repair, asset management, technology refresh,
consulting, training and more—helps you improve product quality
and lower costs.

Keysight Assurance Plans
www.keysight.com/find/AssurancePlans

Up to ten years of protection and no budgetary surprises to ensure
your instruments are operating to specification, so you can rely on
accurate measurements.

Keysight Channel Partners
www.keysight.com/find/channelpartners

Get the best of both worlds: Keysight's measurement expertise and
product breadth, combined with channel partner convenience.

www.keysight.com/find/N4983A

KEYSIGHT

TECHNOLOGIES

For more information on Keysight
Technologies’ products, applications or
services, please contact your local Keysight
office. The complete list is available at:
www.keysight.com/find/contactus

Americas
Canada (877) 894 4414
Brazil 5511 3351 7010
Mexico 001 800 254 2440
United States (800) 829 4444
Asia Pacific
Australia 1800 629 485
China 800 8100189
Hong Kong 800 938 693
India 180011 2626
Japan 0120 (421) 345
Korea 080 769 0800
Malaysia 1800 888 848
Singapore 18003758100
Taiwan 0800 047 866
Other AP Countries (65) 6375 8100
Europe & Middle East
Austria 0800 001122
Belgium 0800 58580
Finland 0800 523252
France 0805 980333
Germany 0800 6270999
Ireland 1800 832700
Israel 1809 343051
[taly 800 599100
Luxembourg +32 800 58580
Netherlands 0800 0233200
Russia 8800 5009286
Spain 800 000154
Sweden 0200 882255
Switzerland 0800 805353
Opt. 1 (DE)
Opt. 2 (FR)
Opt. 3 (IT)
United Kingdom 0800 0260637

For other unlisted countries:
www.keysight.com/find/contactus
(BP-9-7-17)
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Keysight Technologies, Inc.
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