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Key Features

- Internal fixed-frequency clock source

- Wide operating range, from 50 Mb/s to 12.5 Gb/s
- RMS jitter ~ 1.0 ps

- Fastrise/fall times ~ 25 ps

- Small size - 3.5"x3.5"x 1"

- Multiple output patterns: 27, 210, 215, 228 29

- Multiple mark ratios: 1/2, 1/4,1/8

- Differential outputs

Description

The N4970A PRBS generator 10 Gb/s is a self contained 10 Gb/s pseudo random bit
sequence (PRBS) generator. The N4970A PRBS generator 10 Gb/s can be configured to
use an external clock source allowing operation from 50 Mb/s to 12.5 Gb/s. Five
different PRBS pattern lengths and three mark density ratios are available via user
selectable jumpers. Differential data outputs provide signal levels via the front panel
SMA connectors. The N4970A PRBS generator 10 Gb/s’ small size, measuring just 3.5 x
3.5 x 1.07, allows for close placement to the device under test.

Application

The N4970A PRBS generator 10 Gb/s can be used as a digital source for
stimulus/response measurements of high speed logic devices. Characterizing waveform
distortion of high speed telecommunication components is simplified with the source’s
low jitter and fast rise/fall times. Production environments can take advantage of the
source’s simple interface, low power consumption and small size.

N4970A PRBS Generator specifications

Description
Data rate 0.5t012.5 Gb/s!
External clock input rate 0.5t012.5 GHz

External clock input power required +10 dBm (2 V p-p) typical < 1.0 GHz

+3 dBm (890 mV p-p) typical > 1.0 GHz

Internal clock rate Single frequency internal oscillator, specify when ordering

Default 10.0 GHz

Option 301 - 10.66423 GHz
Option 302 - 10.51875 GHz
Option 303 - 11.09573 GHz
Option 304 - 9.95328 GHz
Option 305 - 10.709225 GHz
Option 306 - 10.3125 GHz

Internal clock output power 600 mV p-p nominal

Divided clock output Clock rate/16

Divided clock output power

600 mV p-p nominal

PRBS patterns

2"-1,n=7,10, 15, 23, 31

Mark space density

1/2,1/4,1/8

Data output amplitude (single-ended)?

> 300 mV p-p typical
> 750 mV p-p typical (Option 010)

Data output jitter

1.0 ps rms typical?

Data output rise/fall time (20% to 80%)

<25 ps typical

Data output external interface

Differential. AC coupled, 50 Q nominal, female SMA

1. With an external clock
2. Attheinternal clock rate
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Typical measurement setup

T

I

IB..

. Horizental
- e

o oo Sewp Mere Cabcae Lites b ampmnw® |
|-cmsasten

Figure 1. EYE quality measurement setup using the N4970A PRBS generator 10 Gb/s and oscilloscope

Typical output waveforms
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Figure 2. 10 Gb/s , 231-1 PRBS pattern, mark density 1/2 Figure 3. 10 Gb/s , 231-1 PRBS pattern, mark density 1/4
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N4970A Front/Rear panel

Pattern 172 Mark
Length 223 1 __| 1/4 Density
2°1 -1 1/8

Figure 4. N4970A PRBS generator 10 Gb/s front panel outputs and LED annunciators
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Figure 5. N4970A PRBS generator 10 Gb/s rear panel inputs and controls
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General and mechanical parameters

Operating temperature +10to +40°C
Storage temperature -40t0+70°C
Power requirements 42 W External AC Adaptor (included)
- 100t0 240V AC, 50 to 60 Hz, 0.6 A
Physical dimensions Width: 3.5”, Height: 1", Depth: 3.5”

Regulatory standards

EMC

Complies with European EMC Directive 2004/108/EC

IEC/EN 61326-1

CISPR Pub 11 Group 1, class A
- AS/NZS CISPR 11
ICES/NMB-001

This ISM device complies with Canadian ICES-001.
Cet appareil ISM est conforme a la norme NMB-001 du Canada.

Ordering information

N4970A PRBS generator 10 Gb/s includes 1-year warranty
N4970A PRBS generator Option 010, extended amplitude range
N4970A PRBS generator Option 301 - 10.66423 GHz

N4970A PRBS generator Option 302 - 10.51875 GHz

N4970A PRBS generator Option 303 - 11.09573 GHz

N4970A PRBS generator Option 304 - 9.95328 GHz

N4970A PRBS generator Option 305 - 10.709225 GHz

N4970A PRBS generator Option 306 - 10.3125 GHz

Warranty and Calibration Service

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

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

KEYSIGHT SERVICES  Keysight Services

eI ABPIN . 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.

ASSURANCE PLANS

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/N4970A

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)

R tified

S0 lanagement System

www.keysight.com/go/quality
Keysight Technologies, Inc.
DEKRA Certified 1ISO 9001:2015
Quality Management System
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