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Introduction

Design your 802.11ad device with confidence

Evaluating devices at 68 GHz with 2 GHz of IF bandwidth is difficult. You need tools that step up to
the challenge and prove out your design. The E7760A wideband transceiver with its built in 802.11ad
application software gives you insight into both the IF and the RF of your device. Connect the E7760A
to a M1650A mmWave transceiver and your measurement plane is now right next to your device.
Attach six RF heads to a single E7760A to drive greater throughput in multi-device testing, or speed
up beam steering calibration. Validating an 802.11ad design is tough, but with the E7760A and
M1650A you'll get it done faster and with confidence.

M1650A mmWave transceiver

KEYSIGHT  E776

E7760A wideband transceiver

Figure 1. Confidently prove out your 802.11ad designs with built-in application software and a measurement plane right next to your device
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Product Specifications Definitions and Conditions

The test set is expected to meet its specifications when:

- The test set is within its calibration cycle

- The test set has been stored at an ambient temperature within the allowed operating
range for at least two hours before being turned on; if it had previously been stored
at a temperature range inside the allowed storage range, but outside the allowed

operating range

- All alignments have been run after the warm up period (E7760A, 45 minutes;

M1650A, 2 hours) :

- Within the previous 8 hours

- If the temperature has changed more than 5 °C from the previous “ALL"

alignment

Typical

The expected performance that 95% of the products exhibit with 95% confidence level
at room temperature (approximately 25 °C), after alignment within the stated alignment

time and temperature limits.

Nominal

The expected performance or information useful in the application of the product, but

are not covered by the product warranty.

Vector signal analyzer performance

Performance
Capture depth 1 GSa memory
Quantization 12 bit
Frequency and time specifications’
CW frequency range
E7760A (IFIO ports, quantity 2) 2.0t018.0 GHz
M1650A (via WR-15 flange) 55 to 68 GHz

CW measurement frequency accuracy

Accuracy (Analyzer frequency x frequency reference accuracy) +50 Hz,
nominal
Resolution 100 Hz
Analysis bandwidth, maximum
E7760A 2 GHz
M1650A 2 GHz
Triggering
IQ analyzer Free run, external 1 (input), external 2 (output), RF burst, video,

internal
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Amplitude accuracy and range specifications’
CW absolute amplitude accuracy

E7760A (IFIO ports)

+1.0dB (-60 to +10 dBm), nominal, from 6.1 to 18 GHz

E7760A (IFIO ports)

+1.5dB (-80 to -60 dBm), nominal, from 6.1 to 18 GHz

E7760A (IFIO ports)

+ 2.2 dB (-90 to -80 dBm), nominal, from 6.1 to 18 GHz

M1650A (WR-15 flange)

+1.25dB (-80 to + 5 dBm), nominal?

Linearity

E7760A (IFIO ports)

+ 0.4 dB (-80to +10 dBm), nominal, 6.1 to 17.75 GHz

M1650A (WR-15 flange)

+1.0dB (-80 to + 5 dBm), nominal, 55 to 68 GHz

System amplitude stability, over 12 hrs, 25 °C (via mmWave ports)

0.6 dB, after 45 minute warm up, nominal

0.2 dB, after 2 hour warm up, nominal

Vector signal generator performance

Performance
ARB depth 1 GSa memory
Quantization 14 bit
Frequency and time specifications’
CW frequency range
E7760A (2 IFIO ports) 2.0t018.0 GHz
M1650A (WR-15 flange) 55 to 68 GHz

CW measurement frequency accuracy

Accuracy (Transmitter frequency x frequency reference accuracy) +50 Hz,
nominal
Resolution 100 Hz
Amplitude accuracy and range specifications’
Signal generation bandwidth, maximum
E7760A 2 GHz
M1650A 2 GHz
CW absolute amplitude accuracy?
E7760A (IFIO ports) +1.0dB (-45 to +5 dBm), nominal, from 6.1 to 18 GHz
E7760A (IFIO ports) +1.5dB (+5 to +7 dBm), nominal, from 6.1 to 18 GHz
M1650A (WR-15 flange) +2.0dB (-40 to +7 dBm), nominal, from 55 to < 65 GHz
Linearity

M1650A (WR-15 flange)®

+0.5dB (-40to + 7 dBm), nominal, from 55 to < 65 GHz

M1650A (WR-15 flange)

+1.0dB (-60 to +7 dBm), nominal, from 55 to < 65 GHz

Carrier leakage

E7760A (IFIO ports)

<40 dBc, nominal, from 6.1 to 18 GHz

M1650A (WR-15 flange)

< 40 dBc, nominal

System amplitude stability, over 12 hrs, 25 °C (via mmWave ports)

0.6 dB, after 45 minute warm up, nominal

0.2 dB, after 2 hour warm up, nominal

1. After E7760A instrument warm up of 45 min and M1650A warmup time of 2 hours

2. Atcenter frequency of 802.11ad channels 1, 2, 3, 4

3. Signal generator temperature compensation applied after each RF parameter update
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Timebase specifications

Internal timebase
Frequency accuracy

10 MHz OCX0
See table below

Recommended calibration cycle
External reference input

1 year

Frequency 10, 20, 30, 40, 50 MHz

Lock range +7 ppm

Amplitude Oto10dBm

Connector 1BNC

Impedance 50Q

Accuracy + [(time since last adjustment x aging rate) + temperature

stability + calibration accuracy], typical

Frequency stability - aging rate

Daily

< +0.5 ppb/day typical, after 72 hour warm up

Yearly

< £0.10 ppm/year typical, after 72 hour warm up

Total 10 years

< £0.6 ppm/10 years typical, after 72 hour warm up

Achievable initial calibration accuracy

+5x 108 typical

Frequency stability - temperature effects

20t030°C

<+10 ppb, typical

Full temperature range

< +50 ppb, typical

Frequency stability - warm up

5 minutes over +20 to +30 °C, 1 hour

<+0.1 ppm, typical

15 minutes over +20 to +30 °C, 1 hour

<+0.07 ppm, typical
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General performance attributes

Power requirements
E7760A voltage & frequency

1007120V, 50/60 Hz, and 220/240V, 50/60 Hz

E7760A power consumption

300 W with 100-120 VAC input

E7760A, M1650A power consumption

350 W (with one M1650A) with 100-120 VAC input

E7760A, M1650A power consumption
Size and weight

600 W (with six M1650A) with 100-120 VAC input

Dimensions

E7760A (W x H x D mm) 425 %89 x 559 mm
M1650A (W x H x D mm) 96 x119x 209 mm
E7760A rack space 2U x 1 rack width
Weight

E7760A 15 kg (33 lbs)
M1650A 3kg (6.6 bs)
Environmental characteristics

Ambient temperature 25°C

Operating temperature +10to +40°C

M1650A external housing temperature
Calibration cycle

Maximum applied reverse power
E7760A (IFIO ports)

< 20 °C above ambient

The recommended calibration cycle is one year; calibration
services available through Keysight service centers

+20 dBm CW, nominal

M1650A (via WR-15 flange)
Remote programming
Interface

+15 dBm CW, nominal

LAN RJ4b
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E7760A rear panel

LAN TCP/IP interface
Standard (1 port)

1000 Base-T

Connector type
Monitor output

RJ45 Ethertwist

Connector Mini DisplayPort (mDP) compatible with DisplayPort to VGA
adapter
USB 2.0 ports
Master (2 ports)
Standard Compatible with USB 2.0
Connector USB Type-A female

Output current
10 MHz out
Connector

05A

Type-BNC female, 50 Q

Output amplitude
RefIn
Connector

9.5 dBm, nominal

Type-BNC female, 50 Q

Characteristics

Trigger In 1, trigger out 2, connections

(see Timebase Specifications)

Connector Type-BNC female
Impedance >10kQ
Trigger level range -5Vto+bV

E7760A front panel

USB 2.0 ports

Master (6 ports)
Standard Compatible with USB 2.0
Connector USB Type-A female

Output current
RF connections
E7760A (qty 2 IF, bidirectional)

0.5A

3.5 SMA, 50Q

E7760A (qgty 6 RF, bidirectional)

Type-N female, 50 Q, 36 V DC output, for M1650A

M1650A

RF connections
M1650A (connection to E7760A)

Type-N female, 50 Q, RF cable

M1650A (RF mmWave)

WR-15 flange
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Y7707A, 802.11ad application software
Analyzer performance

Error vector magnitude (EVM)

E7760A (IFIO ports), -10 dBm, 802.11ad MCS12 signal
8-11 GHz < =32 dB, nominal

14 -17 GHz < =32 dB, nominal

E7760A EVM vs. frequency
MCS12 amplitude = =10 dBm
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Figure 2. E7760A nominal plot of EVM vs. frequency

E7760A EVM vs. power
10 GHz. MCS0, MCS1, MCS12
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Figure 3. E7760A nominal plot of EVM at 10 GHz for MCS0, MCS1, MCS12
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M1650A (WR-15 flange), -10 dBm, 802.11ad MCS12 signal, 2m cable

802.17ad, Ch 1 < =29 dB, nominal
802.11ad, Ch 2 < =29 dB, nominal
802.11ad, Ch 3 < =29 dB, nominal
802.11ad, Ch 4 < =28 dB, nominal

M1650A EVM vs. power
MCS12. Channel 1, 2, 3, 4
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Figure 4. M1650A nominal plot of EVM for channel 1, 2, 3, 4
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M1650A EVM vs. power channel 2.
MCSO, MCS1, MCS12
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Figure 5. M1650A nominal plot of EVM vs. power, channel 2. MCS0, MCS1, MCS12

Transmit mask

E7760A transmit mask

Operating range Carrier power: -35 dBm to max power

Residual relative power as measured with 1 MHz resolution bandwidth

Input signal 9.5 GHz < center frequencies < 15.12 GHz, at -20 dBm, 10 dBm, 0 dBm, with MCS12
+1.2 GHz, bandwidth -19 dBr, typical

+ 2.7 GHz, bandwidth -32 dBr, typical

+3.06 GHz, bandwidth -36 dBr, typical

M1650A transmit mask

Operating range Carrier power: -35 dBm to max power

Residual relative power as measured with 1 MHz resolution bandwidth

Input signal Channel 1, 2, 3, 4, at 0 dBm input power, with MCS12 signal, 2m cable
+ 1.2 GHz, bandwidth -21 dBr, nominal

+ 2.7 GHz, bandwidth -26 dBr, nominal

+3.06 GHz, bandwidth -33 dBr, nominal
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Speed measurements (SEM transmit mask and EVM)

Item Single measurement Result from 10 averages
EVM 30 ms, nominal 125 ms, nominal
SEM transmit mask 110 ms, nominal 200 ms, nominal
EVM+SEM transmit mask 140 ms, nominal 250 ms, nominal

Using channel 2, MCS12, acquisition (main time) length of 5 ps, input signal —=20 dBm. Excluding setup time.
Controlling computer on dedicated network, HiSLIP communication protocol.

Generator performance

Error vector magnitude (EVM)

E7760A (IFIO ports), -10 dBm, 802.11ad MCS12 signal

8-11 GHz <-30 dB, nominal
14 -17 GHz <-30 dB, nominal

E7760A EVM vs. frequency
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Figure 6. E7760A nominal plot of EVM vs. frequency.

E7760A EVM vs. power
10 GHz. MCSO0, MCST, MCS12
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Figure 7. E7760A nominal plot of EVM vs. power at 10 GHz with MCSO, MCS1, MCS12



12 | Keysight | 802.11ad Integrated RF Test Solution - Data Sheet

M1650A (WR-15 flange), -10 dBm, 802.11ad MCS12 signal, 2m cable

802.11ad, Ch 1 < -29 dB, nominal
802.11ad, Ch 2 < =29 dB, nominal
802.11ad, Ch 3 < =29 dB, nominal
802.11ad, Ch 4 < =28 dB, nominal

M1650A EVM vs. power
MCS12. Chanel 1, 2, 3, 4
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Figure 8. M1650A nominal plot of EVM for channel 1, 2, 3, 4

M1650A EVM vs. power
Chanel 2. MCS0O, MCS1, MCS12
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Figure 9. M1650A nominal plot of EVM vs. power, channel 2. MCSO, MCS1, MCS12
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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.

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.

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 1800 11 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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www.keysight.com/go/quality
Keysight Technologies, Inc.
DEKRA Certified ISO 9001:2015
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