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Introduction

Keysight low PIM coaxial switches provide ultra-low passive intermodulation (PIM) performance for
applications where two or more transmitted signals share a common antenna or whenever the trans-
mitter signal is too high or the receiver is sensitive to high intermodulation. These low PIM switches
can help to keep the system PIM level low. A guaranteed 0.03 dB insertion loss repeatability and

3 million cycles of operating life ensures signal integrity, improves testing efficiency, and ultimately
maximizes test throughput.

Key features

Low PIM performance of -165 dBc to keep your system PIM level low

- Guaranteed 0.03 dB IL repeatability, ensures accuracy and reduces calibration cycles

Guaranteed 3 million cycles per section of operating life, reduces cost of test and ensures reliabil-
ity of the test system life expectancy

- Excellent isolation minimizes cross-talk between channels to ensure signal integrity
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Specifications

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

Specifications

87104P/87104Q/87104R/87106P/87106Q/87106R

Maximum power rating
(for all models)

Frequency range DC to 26.5 GHz Hot switching TWCwW
SWR DCto 4 GHz: <1.20 50 W peak, 10 ps
41012.4 GHz: <1.35 max pulse width,
12.4 10 20 GHz: <1.45 not to exceed 1
2010 26.5 GHz: <1.70 W average
Insertion loss (dB, maximum) 0.3 +0.015f, where f is specified in GHz Cold switching 150 W CW at 3
Isolation (dB) DCto 12 GHz: > 100 GHz, 25°C
1210 15 GHz: >80 120 W CW at 4.2
1510 20 GHz: >70 GHz, 25°C
20t0 26.5 GHz: > 65
PIM level (typical) -165 dBc
Operating life cycle (minimum) 3 million
Insertion loss repeatability (maximum) 0.03 dB
Connectors SMA (f)
87222R
Frequency range DCto0 26.5 GHz
SWR DCto 4 GHz: <115
41012.4 GHz: <1.25
12.4t0 20 GHz: <1.40
200 26.5 GHz: <1.65
Insertion loss (dB, maximum) 0.3 +0.025 f, where f is specified in GHz
Isolation (dB, minimum) 120 - 2 f, where f is specified in GHz
PIM level (typical) -165 dBc
Operating life cycle (minimum) 3 million
Insertion loss repeatability (maximum) 0.03dB
Connectors SMA (f)
87406Q/87606Q
Frequency range DCto 20 GHz
SWR DCto4 GHz: <1.21
41010 GHz: <1.35
10to 15 GHz: <1.50
15t0 18 GHz: <1.70
18t0 20 GHz: <1.90
Insertion loss (dB, maximum) 0.34 +0.033f, where fis specified in GHz
Isolation (dB) DC to 12 GHz: > 100
12 t0 15 GHz: > 80
15 t0 20 GHz: > 70
PIM level (typical) -165 dBc
Operating life cycle (minimum) 3 million
Insertion loss repeatability (maximum) 0.03dB
Connectors SMA (f)
N1810T/N1810U/N1811T/N1812U
Frequency range DC t0 26.5 GHz
SWR DC to 4 GHz: <115
41t012.4 GHz: <1.25
12.4t0 20 GHz: <1.30
2010 26.5 GHz: <1.60

Insertion loss (dB, maximum)

0.35 +(0.45/26.5) f, where f is specified in GHz

Isolation (dB)

90 - (30/26.5) f, where f is specified in GHz

PIM level (typical) -165 dBc
Operating life cycle (minimum) 2 million
Insertion loss repeatability (maximum) 0.03dB

Connectors

SMA (f)
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Passive intermodulation

3rd Order intermodulation for two carriers at 43.0 dBm
1 Carrier frequency 2nd Carrier frequency PIM frequency PIM level
2110 MHz 2170 MHz 2050 MHz -165 dBc (typical)

NOTE: PIM measurements may vary when different carrier frequencies, power levels and or PIM frequencies are used in the
final application.

PIM testing is conducted as a part of the standard product acceptance test, with a test specification of -150 dBc.

PIM Zoom (v11.6.0.9): x|

8/15/2014
F2 Down F2 DOWN from 2170.0 to 2160.4 MHz. F1 Fixed at 2110.0 MHz
Fiup [EM F1UPfrom 2110.0 to 2114.8 MHz. F2 Fixed at 2170.0 MHz

2050.0 MHz  -170.9dBc

IM Level. dBc

Frequency, MHz

Measured Carrier Power a1 350 dom ' [EH‘ET Test Destripliou] Port 1 Reverse (Reflected) IM Power

RF Power On/Off (F4) HOLD (F3) | PRINT (F2) |
@ ju=s o @ ResetPlot | Close (E5C) |

Screenshot of the PIM measurement.
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Typical PIM Measurement for N1810T/10U/11T/12U

-140
-145
-150
-155

O
@ -160
====1 million cycles

-170 =2 million cycles

0 million cycle

W
-175
-180
2045 2050 2055 2060 2065 2070 2075 2080 2085
Frea(Hz)

Typical PIM measurement at 0, 1 & 2 million cycle for N181x.

Typical PIM Measurement for 87104x/6x/87222R/87406Q/87606Q

-140
-145

-150
-155 0 million cycle

dBc

-160 =" million cycles

-165 ===2 million cycles

170 A SZEAT ST ——3 millon cycles

-175

-180
2045 2050 2055 2060 2065 2070 2075 2080 2085
Freq(Hz)

Typical PIM measurement at 0, 1, 2 & 3 million cycle for Multiport/Transfer/Matrix.



06 | Keysight | Low PIM Coaxial Switches - Data Sheet

Driving 87104P/Q/R and 8/7106P/Q/R

Each RF path can be closed (selected) by applying ground (TTL “High” for option T24) to the corresponding “drive” pin. In general, all
other RF paths are simultaneously opened by the internal logic.

RF path Standard drive 5V TTL drive (Option T24)4

VDC GND

Pin 1 Pin 15 | Pin 3 Pin b Pin 7 Pin 9 Pin11  Pin13 |Pin3 Pin 5 Pin 7 Pin 9 Pin11  Pin13
Path 1* GND?®  Open  Open  Open  Open  Open | High?® Low Low Low Low Low
Path 2 Open  GND*®* Open  Open  Open  Open | Low High?®  Low Low Low Low
Path 3 Open  Open  GND*®* (QOpen  Open  Open | Low Low High?®  Low Low Low

—— 20-32V GND1 ;

Path 4* Open  Open  Open  GND?*®* Open  Open | Low Low Low High?®  Low Low
Path 5 Open  Open  Open  Open  GND*? Open |Low Low Low Low High?®  Low
Path 6 Open  Open  Open  Open  Open  GND2,3 |Low Low Low Low Low High?®

*Path 1 and 4 not connected for 87104P/Q/R.

Switch drive specifications

Parameter Conditions Min Nom Max Units
Supply voltage, Vcc 20 24 32 %
Supply current, Icc Switching: Pulse width > 15 ms: Vce = 24 VDC® 2009 mA
Quiescent current 25 50 mA
Switching speed 15 ms
5V TTL drive specification (for Option T24 only)

High levelinput 3 7 V
Low level input 0.8 V
Max high input current Vee = Max; vV, =3.85VDC 1 1.4 mA

Indicator specifications

Maximum withstand voltage: 60 V
Maximum current capacity: 1560 mA
Maximum “ON” resistance: 2.5 Q
Maximum “OFF” resistance: 10 GQ

Notes:

1. Pin 15 must always be connected to ground to enable the electronic position indicating circuitry and drive logic circuitry.
CAUTION: IF PIN 15 1S NOT CONNECTED TO POWER SUPPLY GROUND, CATASTROPHIC FAILURE WILL OCCUR.

2. After the RF path is switched and latched, the drive current is interrupted by the electronic position sensing circuitry. Pulsed control is not
necessary, but if implemented, the pulse width must be 15 ms minimum to ensure that the switch is fully latched.

3. The default operation of the switch is break-before-make. Make-before-break switching can be accomplished by simultaneously selecting
the old RF path “drive” pin and the new RF path “drive” pin. This will simultaneously close the old RF path and the new RF path. Once the
new path is closed (15 ms), de-select the old RF path “drive” pin while leaving the new RF path “drive” pin selected. The switch circuitry will
automatically open the old RF path while leaving the new RF path engaged.

4. In addition to the quiescent current supplying the electronic position sensing circuitry, the drive current flows out of pin 15 (during switching)
on TTL drive switches (Option T24).

5. Closing one RF path requires 200 mA. Add 200 mA for each additional RF path closed or opened. Using all RF paths open (selecting pin 16)
requires 200 mA per RF path reset with Vcc = 24 VDC.
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87104P/Q/R, 87106P/Q/R Dimension and drive connection

Drive j r Sense

+24 Vdc 11X X 2| Ind. comm.
*Path 1 3 X 4] Ind. 1
Path2 | 5X X 6] Ind.2

Dimensions Path3 [ 70X X8| Ind.3
in millimeters .
and (inches) Path4 [ 9 [X10] Ind. 4

Path5 11X 12| Ind. 5
Path 6 [13X] [XI14] Ind. 6
Common ground 15X [XI16| Open all paths

A
~
&
~
N

v

Switch connector

(1.800) 1194 o 4 15 16

** Open all paths (Blue—16)
Common Ground (Green—15) I:l I:l

Indicator Path 6 (Yellow—14)
Drive Path 6 (Orange—13)
Indicator Path 5 (Red-12)
Drive Path 5 (Brown-11) |:| |:|
Indicator Path 4 (Black—10)
*Drive Path 4 (White—9) I:| I:|
Indicator Path 3 (Gray—8) I:l I:l
1 2

Drive Path 3 (Violet-7)
Mating cable connector

00000
o

Indicator Path 2 (Blue—6)
Drive Path 2 (Green-5)
Indicator Path 1 (Yellow—4)
*Drive Path 1 (Orange-3)
Indicator Common (Red-2)
Drive Common (Brown-1)

(AR

*Paths 1 and 4 not connected for the
87104P/Q/R.

**“Open all paths” pin is not available for
Option 100.

Figure 2. Drive connection diagrams with Option

161
\O
d
|
¢ 57.15 >
(2.250) Ribbon cable connector
Square
Figure 1. Product outlines Drive 1 r Sense
+24vdc (1 @ @ 2 Ind. Comm.
Path1 |3 @ @ 4 Ind. 1
Path2 |5 @ @ 6 Ind. 2
Common
Path3 (7 @ @ 8 ground | nd- 3
*Path4 | 9 @ @10| 15 Ind. 4
Path5 [11@ @12 Ind. 5
Path6 |13@ @12 Ind. 6

* Paths 1 and 4 not connected for the
87104P/Q/R.

Figure 3. Drive connection diagrams with Option
100
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Driving 87222R

Each RF path can be closed (selected) by applying ground (or TTL “High”) to the corresponding “drive” pin.
RF path Standard drive Single line 5 V TTL drive2,4 Dual line 5 V TTL drive2,4
(refer to Figure 4)
VDC GND
Pin 1 Pin9 Pin 3 Pin 5 Pin 7 Pin 8 Pin 7 Pin 8
Position A GND'® Open High® High® High® Low
1t02,3t04
— 20-32V  GND'? - -
Position B Open GND'® Low High? Low High?
2t03,1t04

+—>
Position A 1 2
Tto2
3to4

|

O€—————»0

Position B
2to03
Tto4

A

|

v
O%—————0

|

Figure 4. RF port connections

Switch drive specifications

Parameter Conditions Min Nom Max Units
Supply voltage, Vcc 20 24 32 V
Supply current, Icc Switching: Pulse width > 15 ms: Vce = 24 VDC? 200 mA
Quiescent current 25 50 mA
Switching speed 15 ms
5V TTL drive specification (for Option T24 only)

High level input 3 7 V
Low level input 0.8 v
Max high input current Vee =Max; v, =3.85VDC 1 1.4 mA

Indicator specifications

Maximum withstand voltage: 60 V
Maximum current capacity: 100 mA
Maximum “ON” resistance: 50 Q
Maximum “OFF” resistance: 1 GQ

“CAUTION FOR USERS OF THE KEYSIGHT 11713B/C SWITCH DRIVER: Do not drive the 87222R using the S9 or SO outputs from ei-
ther the banana plugs or from pins 3 or 4 within the Atten X and Atten Y Viking sockets located on the rear panel of the 11713B/C.”

Notes:

1. Pin 9 does not need to be grounded for the switch to operate in standard drive mode. If pin 9 is not grounded, the position indicators will only
function while the appropriate drive has ground applied. Therefore, if a pulse drive is used and continuous indicator operation is required, pin
9 must be grounded.

2. For TTLdrive, pin 9 must be grounded.

3. After the RF path is switched and latched, the drive current is interrupted by the electronic position sensing circuitry. Pulsed control is not
necessary, but if implemented, the pulse width must be 15 ms minimum to ensure that the switch is fully latched.

4. In additional to the quiescent current supplying the electronic position sensing circuitry, the drive current flows out of pin 9 (during switch-
ing) when using TTL drive.
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87222R Dimension and drive connection

(ﬁ ) v (e} O/
1 4€> ¢ @3
* 12.89
(.507)
1.60

e

(1.319)

Figure 5.

Cltandat

Ribbon cable

Note: Dimensions are in millimeters and
(inches) nominal unless otherwise specified.

Standard
55.20
(2.173)
6.72
265) - 4.85
268) F191)
6946
‘ (2.735)
Option 100
55.20 .
8.32 (2.173) o 48s
(.Tzs)wpf’ | [Tten
A 1 593
(233)
68.37
(2.692)
Option 100 and 201
3X» 380 2032
(152) (800) 965
(380
6.322
- | [ L
55.37
81.75 (2.180)
(1.250) HH 45.72
aja] (1.800)
J [ 93
5.
B 1016
s | 1400
(780 oo
(2.236)
68.37
(9 RO
Lption 100
Pin number Function
1 +24VDC 1a a2
2 Inq. Comm. Oolder terminals U3p o4
3 Drive “A”
4 Ind. “A" @ 5o B6
5 Drive “B” @ @ - 70 08
6 Ind. “B” 9o 010
7 L @
8 TTL Compl. @ e :
9 Comm. Gnd. @ Ribbon cable
10 Not Used @ @
Note:

Figure 6. Drive connections

RF Port 1 is located directly behind
the 10-pin ribbon cable connector.




10 | Keysight | Low PIM Coaxial Switches - Data Sheet

Driving 87406Q)

Each RF path can be closed (selected) by applying ground (TTL “High” for option T24) to the corresponding “drive” pin.
To connect to any two ports, apply control signal to the corresponding “drive” pins as shown below. See Dimension and
Drive Connection for drive connection diagrams.

RF port 6 5 4 3 2

1 Pin38&13 Pin3&11 Pin3&9 Pin3&7 Pin3&5
2 Pin58&13 Pin5&11 Pin58&9 Pin5&7

3 Pin78&13 Pin7&11 Pin78&9

4 Pin9&13 Pin9& 11

5 Pin11&13

Example: Configure the RF path from port 2 to port 5

RF port 1 2 3 4 5 6
VDC GND
Drive pin Pin 1 Pin 15 Pin 3 Pin 5 Pin 7 Pin9 Pin 11 Pin 13
Standard drive Open GND?23 Open Open GND?2® Open
: 20-32V GND! _ -
5VTTLdrive Low High2? Low Low High2? Low

Switch drive specifications

Parameter Conditions Min Nom Max Units
Supply voltage, Vcc 20 24 32 %
Supply current, Icc Switching: Pulse width > 15 ms: Vcc = 24 VDC* 2004 mA
Quiescent current 25 50 mA
Switching speed 15 ms
5V TTL drive specification (for Option T24 only)

High level input 3 7

Low level input 0.8

Max high input current ~ Vec=Max; V. =3.85VDC 1 1.4 mA

input

Indicator specifications

Maximum withstand voltage: 60 V
Maximum current capacity: 150 mA
Maximum “ON” resistance: 2.5 Q
Maximum “OFF” resistance: 10 GQ

Notes:

1. Pin 15 must always be connected to ground to enable the electronic position indicating circuitry and drive logic circuitry.
CAUTION: IF PIN 15 1S NOT CONNECTED TO POWER SUPPLY GROUND, CATASTROPHIC FAILURE WILL OCCUR.

2. After the RF path is switched and latched, the drive current is interrupted by the electronic position sensing circuitry. Pulsed control is not
necessary, but if implemented, the pulse width must be 15 ms minimum to ensure that the switch is fully latched.

3. The default operation of the switch is break-before-make. Make-before-break switching can be accomplished by simultaneously selecting
the old RF path “drive” pin and the new RF path “drive” pin. This will simultaneously close the old RF path and the new RF path. Once the
new path is closed (15 ms), de-select the old RF path “drive” pin while leaving the new RF path “drive” pin selected. The switch circuitry will
automatically open the old RF path while leaving the new RF path engaged.

4. Closing one RF path requires 200 mA, add 200 mA for each additional RF path closed or opened. Using all RF paths open (selecting pin 16)
requires 200 mA per RF path reset with Vcc = 24 VDC.
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87406@ Dimension and drive connection

Dimensions
in millimeters
and (inches)

<897,
11.062)

Clsi s O)\
©0 437

1O ©1
© ©
o 3 2 0

2572,
{1.800)

< 57.15 .
o (2.250)
Square

Ribbon cable connector

Figure 7. Product outline

Drive Sense
15 16
* Open all ports (Blue-16 =
+24 Vdc 1X X 2| Ind. comm. Common Ground¢ reen—15 I — E‘ IE'
Indicator Port 6 (Uellow—M I — I:’ Iil
Port 1 3K X 4] Ind. 1 Drive Port 6 (Orange—13 ) —
Indicator Port5 (Red—12 I — I:’ |§|
Port 2 5X X6 Ind. 2 Drive Port 5 (Brown-11 ) ]
Indicator Port 4 (Black-10 - I:’ Iil
Port 3 7X X8| Ind. 3 | E_rive P%rt4é\l(\ehit9—g L E[
ndicator Port 3 (Gray— -
Port4 | 9X [X10| Ind. 4 \n Drive Port 32(\(/|iaollet—g IS ] ]
ndicator Port ue—| [
Port5 11X X12| Ind. 5 ndi DrivePPort12((YGr|ieen—g ] o
ndicator Port ellow— ] —
Port 6 13X X114/ Ind. 6 | d_[]rive Pcortl (Oraagg—g ] ] [
ndicator Common (Red- I
Common ground  [15XI [X116| Open all ports™ Dr=ve Common (Br(own—1 | ] [
. 1 2
Switch connector Mating cable connector
Standard/Option T24 Figure 8. Drive connection diagrams

*Open all ports pin is not available with Options 100/T24.

Drive —¢ : Sense

+24Vde |1 @ @ 2 Ind. Comm.
Port1 (3@ @ 4 Ind. 1
Port2 |5 @ @ 6 Ind. 2
Port3 (7 @ @ 8| @ o™ Ind.3
Port4 |9 @ @10 15 Ind. 4
Port5 |[11@ @12 Ind. 5
Port 6 |13@ @12 Ind. 6

Options 100/T24 Figure 9. Drive connection diagrams
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Driving 87606Q

Each RF path can be closed (selected) by applying ground to the corresponding “drive” pin. To connect to any two ports,
apply ground to the corresponding “drive” pins as shown below. See Dimension and Drive Connection for drive connec-
tion diagrams.

RF port 6 5 4 3 2

1 Pin38&13 Pin3&11 Pin3&9 Pin3&7 Pin3&5
2 Pin58&13 Pin5&11 Pin58&9 Pin5&7

3 Pin7&13 Pin7&11 Pin7&9

4 Pin9&13 Pin9& 11

5 Pin11&13

To open RF ports, apply ground to the corresponding drive pins as shown below. See Dimension and Drive Connection for
drive connection diagrams.

RF port 1 2 3 4 5 6
Drive pin Pin 4 Pin 6 Pin 8 Pin 10 Pin 12 Pin 14

Example: Configure the RF path from port 2 to port 5

RF port |1 |2 3 4 5 6
VDC GND Pn Pin Pin  Pin Pin
Drive pin Pin 1 Pn15 Pin3 Pin4 Pin5 Pn6 Pn7 Pin8 PN 10 1 12 13 14

Standard drive 20-32V GND'"  Open GND? GND? Open Open Open Open GND? GND? Open Open GND?

Switch drive specifications

Parameter Conditions Min Nom Max Units

Supply voltage, Vcc 20 24 32 V

Supply current, Icc Switching: Pulse width > 15 ms: Vcc = 24 VDC? 200° mA

Quiescent current 25 50 mA

Switching speed 15 ms
Notes:

1. Pin 15 must always be connected to ground to enable the electronic position indicating circuitry and drive logic circuitry.
CAUTION: IF PIN 15 1S NOT CONNECTED TO POWER SUPPLY GROUND, CATASTROPHIC FAILURE WILL OCCUR.

2. After the RF path is switched and latched, the drive current is interrupted by the electronic position sensing circuitry. Pulsed control is not
necessary, but if implemented, the pulse width must be 15 ms minimum to ensure that the switch is fully latched.

3. Closing one RF path requires 200 mA, add 200 mA for each additional RF path closed or opened. Using all RF paths open (selecting pin 16)
requires 200 mA per RF path reset with Vcc = 24 VDC.
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87606Q Dimension and drive connection

Dimensions
in millimeters
and (inches)

BB B
> [

Ribbon cable connector

Figure 10. Product outline

Close ¢ ¢ Open Closei ¢—Open

+24 Vide 1§ gz Not Used 20V |1 @ @ 2
Port 1 4| Port 1
A o Poti 3@ @ 4
Port 2 56 (6| Port2
Port3 [ 7R R 8| Por3 Port2 | 5 @ @ 6 Gommon
Potd | 9lX 10| Port4 Pot3 | 7@ @8 ground
Ports  [1114 [X12| Port5 Port4 |9 @ @10] 15
Pots |13 14| Porte Port5 (11 @) @12
Comman ground 1504 [K16] Open all ports* Port 6 13. .14

Switch connector

15 16 . . .
|I|| Function port  Switch drive pin
*Open all ports (Blue—16) Ay
Con&mar Ground (Green—15) - ||| — li‘ li‘ Drive Common 1
pen Part 6 (Yelow—11) || ’ ]
Close Porl 6 (Oranga—13) L |I L] L) Eg;tt ; E:g:g g
Open Port 5 (Red—12) (]
Close Port 5 (Brown—11) (. W Part 3 close 7
Open Port 4 (Black—10) | Port 4 close 9
Clese Port 4 {White—8) ||l||| [!| |!| Port 5 close 1
Cpen Port 3 {Gray—8) (-
Cose Portd Vdet-7) | IS o e 18
Open Port 2 {Blue—6) —
Close Port 2 ((Grean—5) | |( — [i| |i| Paort 1 open 4
Opon Port 1 (Yollow 4) L |I [ Port 2 open g
Close Port 1 {Orange—3) } — Part 3 open g
NotUsed (Red-2) |||/ | ] I P
Drive Common (Brown—1) 1 ] Part 4 open 10
Il Part 5 open 12
. 1 2 Port 6 open 14
Mating cable connector Common Ground 15
standard
Option 100

Figure 11. Drive connection diagrams

* Open all ports pin is not available with Option 100.
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Driving N1810U/10T/117/12U

There are two positions for the N181x family of switches. Standard switching is accomplished by applying the supply volt-
age to pin 5 (+V) and grounding either pin 4 (A) or pin 3 (B) to actuate the mechanism to the desired state. See Dimension
and Drive Connection for pin out diagrams.

RF path (refer to Figure 12) Standard drive Single line 5 V TTL drive
V+Pin b GND Pin 1 Pin 3 Pin b Pin7 Pin 8
Position A GND'2 Open High'2 Low
— v GND'2 _
Position B supey Open GND'? Low High'?
RF circuits
Position "A" Position "B"
N1810U 1 C 2 1 C 2
RF CKT STATE "A" RF CKT STATE "B"

DRIVE +V A /B GND

Position "A" Position "B"

503 ( )\ ( §50 503 ) )\ ) §50 INDICATORS A'? /-\’??\B B
c 2 Tt 2

N1810T 1
RF CKT STATE "A" RF CKT STATE "B" DRIVE +V A B GND

Position "A Position "B INDICATORS A A B B

:REN R o

N1811T 1 2 3 4 1 2 3 4 9876
RF CKT STATE "A" RF CKT STATE "B" Pin out diagram
Position "A" Position "B"
N1812U 1 2 3 4 5 1 2 3 4 5
RF CKT STATE "A" RF CKT STATE "B"
Figure 12.
Notes:

1. Pin 1 (GND) must always be connected to ground.

CAUTION: IF PIN 1 1S NOT CONNECTED TO THE POWER SUPPLY GROUND, CATASTROPHIC FAILURE WILL OCCUR.

2. After the RF path is switched and latched, the drive current is interrupted by the electronic position sensing circuitry. Pulsed control is not
necessary, but if implemented, the pulse width must be 15 ms minimum to ensure that the switch is fully latched.

3. The default operation of the switch is break-before-make. Make-before-break switching can be accomplished by simultaneously selecting
the old RF path “drive” pin and the new RF path “drive” pin. This will simultaneously close the old RF path and the new RF path. Once the
new path is closed (15 ms), de-select the old RF path “drive” pin while leaving the new RF path “drive” pin selected. The switch circuitry will
automatically open the old RF path while leaving the new RF path engaged.
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Switch drive specifications

N1810U
Option Parameter Conditions Min Nom Max Units
All options Switching speed 15 ms
105 Supply voltage, Vcc 4.5 5.0 7.0 V
Supply current, Icc Supply voltage =5V 300 mA
1154 Supply voltage, Vcc 12.5 15.0 20.0 \%
Supply current, Icc Supply voltage =15V 125 mA
105° Supply voltage, Vcc 20.0 24.0 32.0 Vv
Supply current, Icc Supply voltage = 24 V 75 mA
5V TTL drive specification
401 High levelinput 3.0 12.0
Low level input 1.0 V
Max high input current  Input voltage = 12.0V 1.0 mA
Input voltage =3.85 V 0.25 0.5 mA
N1810T/N1811T/N1812U
Option Parameter Conditions Min Nom Max Units
All options Switching speed 15 ms
105 Supply voltage, Vcc 4.5 5.0 7.0 V
Supply current, Icc Supply voltage =5V 600 mA
1154 Supply voltage, Vcc 12.5 15.0 20.0 \%
Supply current, Icc Supply voltage =15V 250 mA
105° Supply voltage, Vcc 20.0 24.0 32.0 \%
Supply current, lcc Supply voltage = 24 V 150 mA
5V TTL drive specification
401 High levelinput 3.0 12.0 %
Low level input 1.0 v
Max high input current  Input voltage =12.0V 1.0 mA
Input voltage =3.85 V 0.25 0.5 mA
Notes:

4. Option 115: Operating life will be less than normal (3 million cycles) when driven at voltage 18 - 20 VDC.
5. Option 124: Operating life will be less than normal (3 million cycles) when driven at voltage 28 - 32 VDC.
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N1810U/10T/11T/12U Dimension and drive connection

8.35

N1810U

l 329

e 06
& 8
4135 Jm gption igf
1.99 el ti
7 " 12 ption
1065 || |l
419
__3.s]]
518
1565 il
616
| 1815 (]
2085 _ _| 147
813
| 815 |
8.35 1.108
329
! 00 ©
B E—
I
439 __| L Option 202
4.35 73
" s |
468
1835 []]
329
1689 | |
665
_hess ||
2189 |78 -
862
2939 |
1.157

¥ i [eoo
500
fe3s [5.89 ST | HIUE
250 23 ] %373 433
1330

Option 201
Option 401

Option 201

Id

o1
[
'~
=

=N
ha
~
=~
N
=
o
x>

B

Option 202 Option 201

Figure 13.




17 | Keysight | Low PIM Coaxial Switches - Data Sheet

N1810T
6.35
8.35 250
329 o o0
000 g BN
! J . } :
. Option 202 Option 201
f‘1-_3? 3175; - Option 401 — 137859 Option 401
10.65 __ i
419
_ 13151 ]
15.65 o18 ]
16
1815 1
20.65 74
13
| 2815 | 6.35
8.35 1.108 >0
329
éé, e | 0000 |
g .$I$$, XX
’ J 439 | L Option 202 ’ _‘ 16.89 Option 201
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Figure 14.
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Ordering information

16 pin DIP socket Mounting
and connector Solder terminals bracket
with 24 inch to replace ribbon 24V DC without ~ TTL/5V CMOS (assembly
Model Description ribbon cable cable TTL Logic compatible required)
87104P DC to 4 GHz, Option 161 Option 100 Option 024 Option T24 N/A
SP4T Terminated
87104Q DC to 20 GHz, Option 161 Option 100 Option 024 Option T24 N/A
SP4T Terminated
87104R DC to 26.5 GHz, Option 161 Option 100 Option 024 Option T24 N/A
SP4T Terminated
87106P DC to 4 GHz, Option 161 Option 100 Option 024 Option T24 N/A
SPET Terminated
87106Q DC to 20 GHz, Option 161 Option 100 Option 024 Option T24 N/A
SP6T Terminated
87106R DC t0 26.5 GHz, Option 161 Option 100 Option 024 Option T24 N/A
SP6T Terminated
87222R"  DCto 26.5 GHz, Option 161 Option 100 N/A N/A Option 201
Transfer
87406Q DC to 20 GHz, Matrix  Option 161 Option 100 Option 024 Option T24 N/A
87606Q DC to 20 GHz, Matrix  Option 161 Option 100 N/A N/A
Model Frequency range Coil voltage DC connector Drive (optional)
N1810U: SPDT Un-terminated
N1810T: SPDT Terminated 004: DCto 4 GHz 105: 5 VDC? 201:D-sub9pin (f)  401: TTL/5V CMOS compatible
y 020: DC to 20 GHz 115:15VDC 202: Solder lug 402: Position indicators
N18T1T: 4-ports Bypass
026: DCto 26.5 GHz 124:24VDC

N1812U: 5-ports Bypass

1. For 87222R, the connector type is 10 pin DIP socket.
2. Option 105 includes Option 402.
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