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WEEE Compliance

This product complies with the WEEE Directive (2002/96/EC)
marking requirements. The affixed label indicates that you must
not discard this electrical/electronic product in domestic household
waste.

Product Category: With reference to the equipment types in the
WEEE Directive Annex I, this product is classed as a "Monitoring
and Control Instrumentation" product.

Do not dispose in domestic household waste.

To return unwanted products, contact your local Keysight office, or
see www.keysight.com for more information.
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Contacting Keysight

For more information, please contact your nearest Keysight office.

Americas
Canada (877) 894 4414
Brazil 5511 33517010
Mexico 001 800 254 2440
United States (800) 829 4444
Asia Pacific
Australia 1800629 485
China 8008100189
Hong Kong 800938 693
India 1800112929
Japan 0120 (421) 345
Korea 080 769 0800
Malaysia 1800 888 848
Singapore 18003758100
Taiwan 0800 047 866
Other AP Countries (65) 63758100
Europe & Middle East
Austria 0800 001122
Belgium 0800 58580
Finland 0800 523252
France 0805 980333
Germany 0800 6270999
Ireland 1800 832700
Israel 1809 343051
Italy 800599100
Luxembourg +32 800 58580
Netherlands 0800 0233200
Russia 8800 5009286
Spain 0800 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

Or, go to www.keysight.com/find/assist for more information.

4 Keysight N181x Operating and Service Manual



Contents

Introduction 7
General Information 8

Key Features 9

Switch Configuration 11

Switch Drive Specifications (N1810T, N1810U, N1811T,
N1812U) 12

TTL Drive Specifications 12
Driving the Switch 13

N1810U 14
N1810T 14
N1811T 15
N1812U 15

Specifications 17

Specifications 18
General operating data 18

RF specifications — N1810/1/2 Series (Frequency Options
004/020/026) 18

Supplemental Characteristics 20
General operating characteristics — N181x series 20

Environmental Specifications 21

Physical Specifications 22

Keysight N181x Operating and Service Manual



Contents

4

Installation and Verification 27

Installation 28
Initial inspection 28

Operating and Service Instruction 29

Operator's check 29
Performance test 30
Service instructions 30

Troubleshooting Guide 31

Keysight N181x Operating and Service Manual



Keysight N1810/1/2 Low PIM Coaxial Switch
Operating and Service Manual

1
Introduction

General Information 8
Key Features 9

This chapter provides an overview of the Keysight N1810/1/2
Low PIM Coaxial Switch.
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1 Introduction

General Information

The Keysight N1810/1/2 low PIM coaxial switch is designed with a
rectangular coaxial structure similar to edge-line. This
transmission line structure provides for movement of the edge-line
center conductor between two fixed, continuous ground planes.
The main advantage of this innovation is that the moving contacts
can be easily activated, yet maintain high-isolation and
low-insertion loss.

The RF contact configuration is designed for controlled wiping
action. Since the outer conductor is not part of the switching
function, repeatability and life are improved. The switching action
occurs typically within 15 milliseconds, after which permanent
magnets latch the contacts to retain the new switch position.

Figure 1-1 Keysight N1810/1/2 Low PIM Coaxial Switch

The N181x switch is “break before make”, the switched ports are
not connected to each other. This prevents damage to sensitive
circuits and enhances test simplicity.

There are two positions for the N181x family of switches. Standard
switching is accomplished by applying the supply voltage to pin 5
(+V) and grounding either pin 4 (A) or pin 3 (B) to actuate the
mechanism to the desired state. See “Physical Specifications” on
page 22.
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Introduction 1

m Minimum switch spacing is 6.0 mm (0.25 inch).

The N181x comes with current interrupt, the drive current is
automatically disconnected after the switch is fully latched
(15 ms).

Key Features

e High repeatability: <0.03 dB guaranteed up to 26.5 GHz up to 2
million cycles

¢ High isolation: >95 dB at 2 GHz

e Low SWR: <1.15 at 4 GHz

* Low-insertion loss: <0.42 dB at 4 GHz
¢ PIM level (typical): -165 dBc

Keysight N181x Operating and Service Manual 9
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Switch Configuration

Switch Drive Specifications (N1810T, N1810U, N1811T, N1812U) 12
TTL Drive Specifications 12

Driving the Switch 13

N1810U 14

N1810T 14

N1811T 15
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This chapter provides you information on driving the switch
and the configuration to utilize the function of the position
indicators.
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2 Switch Configuration

Switch Drive Specifications (N1810T, N1810U, N1811T, N1812U)

Option Parameter Condition Min Nominal Max Unit
105 Supply voltage 45 5 7.0 v
Supply current  Supply voltage =5V 600 mA
11501 Supply voltage 120 15 200 V
Supply current  Supply voltage =15V 250 mA 120V
12421 Supply voltage 200 24 320 V Hi
Supply current  Supply voltage =24 V 150 mA
[1] Option 115: Characteristic life: 2 million cycles minimum, less than 2 million cycles oV
when driven at voltages 18 - 20 VDC.
[2] Option 124: Characteristic life: 2 million cycles minimum, less than 2 million cycles 1oV LO
when driven at voltages 28 - 32 VDC. ov
TTL control
voltage states
- ge - REFERENCED
TTL Drive Specifications 70 "GND" PIN

Option Parameter Condition Min Nominal Max Unit

401 High level input 3.0 120 V
Low level input 0.0 1.0 v
Max input Input voltage =12.0V 1.0 mA
current Input voltage = 3.85 V 0.25 05 mA

12 Keysight N181x Operating and Service Manual



Switch Configuration 2

Driving the Switch

m [1] Use adapter cable 11764-60011 with 87130A switch driver.

[2] Drive level below —0.25 V will damage the TTL drive circuit.

[3] Driving both select lines will disable the switch (see “Troubleshooting
Guide” on page 31).

[4] Minimum switch spacing is 6.0 mm (0.25 inch).

STD drive connect GND to ground TTL drive connect GND to ground RF state INDICATOR state
A B A B
GND OPEN Hi Lo “A “A
OPEN GND Lo Hi “B" “B”
GND GND Hi Hi Switching disabled (see NA

Warning [3] above)

OPEN OPEN Lo Lo Switch remains at NA
previous state

GND: +V -V supply (see “Switch Drive Specifications (N1810T, N1810U, N1811T, N1812U)" on page 12)
OPEN (see Warning [1] above): +Vto +V—-15V

Hi:3.0Vto12.0V

Lo: 0.0 Vto 1.0 V (see Warning [2] above)

Keysight N181x Operating and Service Manual 13



2 Switch Configuration

RF circuits DRIVE +V ﬂ|~ B GND
Position "A" Position "B" }) ) d ]
T\/ -j r j P 9] 9
INDICATORS A A B B
N1810U 1 [ 2 1 C 2

RF CKT STATE "A" RF CKT STATE "B"

INDICATORS A A B B

A A B B A A B B

INDICATOR STATE "A” INDICATOR STATE "B" Pin out diagram
N1810T
RF Circuits DRIVE +V ﬁ« B GND
Position "A" Position "B" b d 7]
- - ° 99 ¢
505 /{ )\ ( 350 EUi X )\ X 250 INDICATORS A A E B
N1810T 1 C 2 1 C 2

RF CKT STATE "A" RF CKT STATE "B" DRIVE +V. A B TND

INDICATORS A fé\ B B

A A B B A A B B
LS LI oG9

INDICATOR STATE "A" INDICATOR STATE "B"

Pin out diagram
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N1811T

RF Circuits

Position "A"

:

N1BTIT

N1812U

RF Circuits

Position "B"

Aoahop
1 2 3 4
RF CKT STATE "A"

LJL.

INDICATOR STATE "A”

Position "A"

N1812U

b AL

RF CKT STATE "B"

L

INDICATOR STATE "B"

Position "B"

RF CKT STATE "A"

L)

INDICATOR STATE "A"
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RF CKT STATE "B"

LI

INDICATOR STATE "B"

Switch Configuration 2

DRIVE +V A B GND

553 o
P 9] 9

INDICATORS A A B B

INDICATORS A A

—-—\
soooo |

(

Pin out diagram

DRIVE +V A B GND

557
9 9% §

INDICATORS A A B B

DRIVE +V_ A B GND

INDICATORS A fl\ B B

secow)

09

Pin out diagram
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2 Switch Configuration
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RF specifications — N1810/1/2 Series (Frequency Options
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Environmental Specifications 21
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This chapter provides the specifications of the switch.

Specifications describe the warranted performance of the
switch.

Supplemental and typical characteristics are intended to
provide information useful in applying the switch by giving
typical, but not warranted performance parameters.
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3  Specifications

Specifications

Specifications refer to the performance standards or limits against
which the switch is tested.

Typical characteristics are included for additional information only
and they are not specifications. These are denoted as "typical”,
"nominal”, or “approximate” and are printed in ttalics.

General operating data

Parameter

Specification

Maximum power rating

Into interal termination 1W CW, 7 VDC, 50 W pk, 10 us max pulse duration, not to exceed 1 W average

Into thru path
Hot switching
Cold switching

2 W CW, 10 VDC, 100 W pk, 10 us max pulse duration, not to exceed 2 W average
150 W CW at 3 GHz, 25 °C
120 W CW at 4.2 GHz, 25 °C

Coil voltage 5,15,24VDC
Connector SMA (f)
RF specifications — N1810/1/2 Series (Frequency Options
004/020/026)
: 30 . L
Isolation (dB) =90 dB — (T F.where Fis specified in GHz
DC 4 GHz 12.4 GHz 20 GHz 26.5 GHz
90 85.47 75.96 67.36 60
18 Keysight N181x Operating and Service Manual



Insertion loss (dB) = 0.35 + (

Specifications

F,where Fis specified in GHz

3

26.5 GHz

SWR

20-26.5 GHz

Keysight N181x Operating and Service Manual
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3  Specifications

Supplemental Characteristics
General operating characteristics — N181x series

MAX incident CW power (cold switching) vs. frequency

1000

=
(=]
(=]

\

CW Power (Watts)

=
=]
[=]
=
(=
[
[
o

Fregq (GHz)

Reference conditions:

P derating fact VSWR
ower derating factor versus ¢ Cold switching only (NO hot switching)

.. * Ambient temperature of 75 °C or less

% 0.9 A ~— ¢ Sea level (0.88 derating at 15000 ft.)
E’ 08 "N e Load VSWR < 1.2 (see graph for
g ‘-,_\ derating above 1.2 VSWR)
T 7 e
@ -
g s
& 06

[JIF.

1 15 2 25 3
VSWA (:1)
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Specifications 3

Environmental Specifications

The switch is designed to fully comply with Keysight's product
operating environmental specifications.

Parameter Specification

Temperature[”

+ Operating -25°Cto75°C
+ Storage -bb°Cto85°C
» Cycling —b0°C to 150 °C, 10 cycles
Humidity
» Operating 40°C/95% RH, 5 days
+ Storage 65 °C/90% RH, 24 hours
» Condensation 40 °C/95% RH
Shock
* Non-operating:
Half-sine 500 G at 0.5 ms, 3 drops/direction
Transportation 50 G Vibration: 8 m/s £10%
» Operating 50 G at 6 ms, 6 directions
Vibration
» Operating 7 G rms, 5t0 2000 Hz at 0.25 in p-p
+ Survival 20 G rms, 20 to 2000 Hz at 0.06 in p-p, 4 min/cycle, 4 cycles/axis
* Random 7 G rms, 50 to 2000 Hz, 15 min/axis
ESD immunity
+ Direct discharge 6 kV (to outer conductor)
+ Air discharge 15 kV (to outer conductor)
RFI Radiated emission per CISPR 11
Magnetic field
+ Operating emission AC magnetic emission (1.88 G rms)

DC magnetic emission (5 G)
+ Operating immunity 30 A/M rms at 47 Hz, 50 Hz, 60 Hz, and 189 Hz
150 A/M rms at 47 Hz and 189 Hz

[1] For Option 105, the environmental operating temperature range is -5 °C to +75 °C.

For Option 115, the environmental operating temperature range is —15 °C to +75 °C.
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3  Specifications

Physical Specifications

Parameter Specification

Net weight, kg (Ib) 0.0600 (0.13)

Dimensions in millimeters and /inches

_ 835 635 2X 4X40 Retention
329 222 Screwlock
250
lo - ) ——
435 ] 315 Opfion 207 16.89 | Option 201
A71 24 Optian 401 665 Option 401
1065
419
| 1315
518
15.65
616
L 1815
20.65 714
813 2815
1108
835 635 g)( 4X40 Retention
e —= crewlock
329

4.35 16.89
435 | [option 207 [option 201]
71 = 665 - P
1189
468
B
16.89 | 918
665 | 130
2189 763
862
L2939
1157
3.05
/zx 255
48.67
432 240 o 24
0 X @55, 44.74
1761
236
.093 1 C 2
B D { 3
179
100
} 22T | 8.16
070139 233 Pl =i
448
30.20
e Optian 202 Option 201
{
5o 0006
500 ‘ ‘ :
T 1 1100
635 | 589 | 433
250 232 [~ 3378 |

1330
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Specifications 3
Parameter Specification
Net weight, kg (Ib) 0.100 (0.22)
Dimensions in millimeters and /inches
2X 4X40 Retent
835 635 Screwlock eremien
329
lo - )
o] =T
a7
10.65
s
518
15.65
56 s
T
20.65
8B 2815
1108
2X 4X40 Retention
635
835 5 Screwlock
329
3 | [ !
] 2 1059 |
A 665
11.89
468
| 1315
518
16.89
85 | 1939
763
2189
862 2939 |
1157
4867
432 240 1916 B3
170 X w% 2X P 554 4474 i
23 : 1761
093
1 1)
179 1
o7 t @Typwcal 816
139 433 321
448 5220
2.055 [Option 202] Option 201

f .00
6.35 ——3 Typical

| 43
250 16.89
665 55.78
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3

Specifications

Parameter

Specification

Net weight, kg (Ib)

0.100 (0.22)

Dimensions in millimeters and /inches

N1811T

835
329
°0 ©
o |ejo] o
435 | 315 J' Option 202
71 a24 Option 401
10.65
418
| 1345 | |
518
15.65
16
| a5
714
20.65
813
| 2815 |
1108
835
329
® 00
ololo
Option 202
T2
1189
468
139
567
16.89
665
L3 ||
763
21.89
862
2039
1157
432 4X 8305 2X ¢ 2.40
A70 120 120
236
093 il 2 3 4
D
179
o 1.00
T35 TYPICAL
e = I
44B
52.20
2055
|
270
e 00006
f
635 |
250 1689 11,00
665 433 TYPICAL
55.78
2196

2X 4-10 RETENTION
SCREWLOCK

Option 202
16.89 Option 401

2X 4-10 RETENTION
SCREWLOCK

_635
250

Option 202
16.89

665

48.67 53.41
1916 4474 2103
1761
}
8.16
321
Option 202 Option 201
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Specifications 3

Parameter Specification
Net weight, kg (Ib) 0.100(0.22)

Dimensions in millimeters and /inches

N1812U ?ER[EQBOEETENT\ON

835
329
09 O
oo o
Option 202 f
435 | Option 401 16.89
71 665
3155 ||
124
10.65
419
1315 ||
S18
15.65
616
| sas ||
T4
2065
813
R 2X 4-40 RETENTION
1106 SCREWLOCK
835
329 r
© 00 ©
Option 202
435 | 16.89
717430 665
73
1.89
468
| 1439 ||
567
16.89
665
139 ||
763
2189
862
2939
1157
1867
1916
432 X 0305 2X 9240 1474 2
70 120 094 1761
236
093
O O O
179 100
57 ! 35 TYPICAL "
n39 321
448 52.20 Option 202 Option 201
2055
I
1270
0500 Q Q @ Q Q
Te3s |
250 5g9 11.00
232 433 | YPICAL
55.78
2,19
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3  Specifications
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This chapter provides you installation information and
simple verification steps of the switch.
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4 Installation and Verification

Installation

Initial inspection

1

28

Inspect the shipping container for damage. If the shipping
container or cushioning material is damaged, it should be kept
until the contents of the shipment have been checked for
completeness and the instrument has been checked both
mechanically and electrically.

Check for mechanical damage such as scratches or dents.

Procedures for checking electrical performance are given
under “Operator’s check” on page 29 or “Performance
test” on page 30.

If the contents are incomplete, there is mechanical damage or
defect, or the instrument does not pass the electrical
performance test, contact the nearest Keysight Sales and Service
office (refer to “Contacting Keysight” on page 4). Keysight will
arrange for repair or replacement of the damaged or defective
equipment. Keep the shipping materials for the carrier’s
inspection.

If you are returning the instrument under warranty or for
service, repackaging the instrument requires original shipping
containers and materials or their equivalents. Keysight can
provide packaging materials identical to the original materials.
Refer to “Contacting Keysight” on page 4 for the Keysight office
nearest to you. Attach a tag indicating the type of service
required, return address, model number, and serial number.
Mark the container FRAGILE to insure careful handling. In any
correspondence, refer to the instrument by its model number
and serial number.
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Installation and Verification 4

Operating and Service Instruction

Operator’s check

The operator’s check is supplied to allow the operator to make a
quick check on the switch prior to use or if a failure is suspected.

ESD exceeding the level specified in “Environmental Specifications” or RF
power applied is greater than the maximum specified as in “Specifications”
may cause permanent damage to the device.

Description

The N181x series coaxial switch is connected to a network
analyzer configured for the S-parameter measurement. The
network analyzer may be set to sweep over the whole or selected
frequency range of the switch to be verified. The S-parameter
measurement is the best way to determine if the switch is working

properly.
NETWORK ANALYZER
=)
8l @ =
a|| oooo
] oooo
S| cooo H
|| oooo
ooo
RN oo oo ool POWER SUPPLY
== 0 oo oo oo —
oooo O = = = | I
o oooo coo = ool
O-0 o Q
o Port1 Port2
© @)
O

o

Keysight Coaxial
Transfer Switch

Figure 4-1 Connection to perform quick check
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30

Installation and Verification

Quick check procedure

1 Connect the common port of the switch to Port 1 of the
network analyzer and one of the outer RF ports to Port 2 of the
network analyzer as illustrated in Figure 4-1.

2 For standard drive, apply ground to the corresponding “drive”
pin to close the selected path. Refer to “Driving the Switch” on
page 13.

3 For TTL drive (option T24), apply “High” to the corresponding
“drive” pin to close the selected path. Refer to “Driving the
Switch” on page 13.

4 Perform the S-parameter measurement and verify against
“Supplemental Characteristics” on page 20.

5 Repeat steps 1 to 4 until all paths are measured and verified.

Performance test

The coaxial switch can be tested to the accuracy of the
specifications with a network analyzer or equivalent equipment of
suitable accuracy. If a network analyzer is available, test the
instrument using the procedure in the analyzer’s operating manual.

Service instructions

Adjustment and repair

Keysight N1810/1/2 low PIM coaxial switch does not require
internal adjustments and is not recommended for repair.

If any of the low PIM coaxial switches fails within the warranty period, a new unit
will be replaced.

Maintenance

The connectors, particularly the connector faces, must be kept
clean. For instructions on connecting and care of your connectors,
refer to the Microwave Connector Care Quick Reference Card
(08510-90360).

Keysight N181x Operating and Service Manual



Installation and Verification 4
Troubleshooting Guide
Probable cause Test Allowable range Remedy
Low value High value

Not connected to See “Switch Drive Specifications (N1810T, ~ Connect +V to power
supply N1810U, N1811T, N1812U)” on page 12 supply
Supply not turned on Turn on power supply
Supply voltage less Measure voltage from See “Switch Drive Specifications (N1810T,
than minimum control pin to +V N1810U, N1811T, N1812U)” on page 12
Supply current low Measure current draw See “Switch Drive Specifications (N1810T,  Increase drive voltage

with drive pin selected N1810U, N1811T, N1812U)” on page 12 or reduce drive line

resistance

OPEN state voltagetoo  Measure voltage from (+V-1.5) volts +V volts
low control pin to +V
Select lines not at Measure voltage from Eliminate ground loops
ground (STD DRIVE) drive select pin to and lead high

ground resistance
TTL“LOW" voltagetoo  Measure voltage from See “Switch Drive Specifications (N1810T, ~ Connect ground pin to
high ground pin to TTL drive N1810U, N1811T, N1812U)” on page 12 ground

pin
TTL “LOW" voltage Measure voltage from See “Switch Drive Specifications (N1810T,  Eliminate ground loops
<00V ground pin to TTL drive N1810U, N1811T, N1812U)” on page 12

pin
TTL GND pin not Connect GND pin to
grounded ground
Driving switch with Use adapter cable
87130A 11764-60011
Keysight N181x Operating and Service Manual 31



4 Installation and Verification
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