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A Unit of Teledyne Electronics and Communications

HIGH-FREQUENCY,
SURFACE-MOUNT,
LATCHING RELAY
DC UPTO 10 GHz

SERIES
RF522

FEATURES AND BENEFITS

Broadband width (DC to 10 GHz)

Surface mount

High isolation

50-ohm characteristic impedance

Compact DPDT package

High RF power capability

¢ |ead-free construction

High repeatability

DETAILED ELECTRICAL SPECIFICATIONS

CONTACT SPECIFICATIONS (@25°C)

Contact arrangement

DPDT (2 Form C)

Contact load and life ratings

Load level
DC Low level

DC High level, resistive
DC Overload, resistive

Contact load

10-50 pA at 10-50 mVdc
0.5 A at 28 Vdc

1.0 A at 28 Vdc

Contact life

1,000,000 cycles, minimum
100,000 cycles, minimum
100 cycles, minimum

Contact resistance

0.150 Q max. before life

0.300 Q max. after low-level life

Operate time

5.0 ms max (includes bounce time)

RF power capabilities, carry only

30CW at 1 GHz
25CW at 3 GHz
20CW at 6 GHz

Contact factory for higher frequencies

Intercontact capacitance

0.03 pF (typical)

Characteristic impedance

50 Q

COIL SPECIFICATIONS (@25°C)

ENVIRONMENTAL AND
PHYSICAL SPECIFICATIONS

©2005 TELEDYNE RELAYS

PART NUMBERS RF522-5 | RF522-12 Temperature (Ambient) -55°C to +85°C
. Nom. 5 12 Vibration Lesser of 0.06" double-amplitude
Coil voltage, Vdc (General Note 1) or 10 g’s, 10-2000 Hz
Max. 6.0 14.4
Direction of
Must operate voltage, Vdc 3.8 9.0 contact/ 20 g’s,
- - Shock drive 4 msec, half-sine
Coil resistance, ohms = 20% 25 144 (General motion
Note 1)
Transverse 40 g’s,
directions 6 msec, half-sine
Enclosure Hermetically sealed

Surface Mounting

Reflowed soldered; 260°C max.
reflow temperature

Weight

0.49 oz. (14g) max.

SPECIFICATIONS ARE SUBJECT TO CHANGE WITHOUT NOTICE

www.teledynerelays.com
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SERIES RF522

TYPICAL RF CHARACTERISTICS

Insertion Loss (dB)

Isolation (dB)
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Average, minimum and maximum values from terminals P1 to C1 or P2
to C2 when the relay is in the Set position, or from terminals J1 to C1 or
J2 to C2 when the relay is in the Reset position. The effect of the test
board and connectors is de-embedded from the measurements. Data
presented are typical performance characteristics of four representative
relay samples surface-mounted onto a microstrip test board, with all
grounding bumps soldered to the ground plane. Unused terminals are
terminated with a 50 Q load.
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Insertion Loss

Average, minimum and maximum values from terminals P1 to J1 or P2
to J2. Data presented are typical performance characteristics of four
representative relay samples surface-mounted onto a microstrip test
board, with all grounding bumps soldered to the ground plane. Unused
terminals are terminated with a 50 Q load.
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SERIES RF522

TYPICAL RF CHARACTERISTICS

Isolation (dB)
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Average, minimum and maximum values from terminal C1 to C2. Data
presented are typical performance characteristics of four representative
relay samples surface-mounted onto a microstrip test board, with all
grounding bumps soldered to the ground plane. Unused terminals are
terminated with a 50 Q load.
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Average, minimum and maximum values from terminals P1 to C1 or P2
to C2 when the relay is in the Set position, or from terminals J1 to C1 or
J2 to C2 when the relay is in the Reset position. Data presented are
typical performance characteristics of four representative relay samples
surface-mounted onto a microstrip test board, with all grounding bumps
soldered to the ground plane. Unused terminals are terminated with a
50 Q load.
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SERIES RF522
TYPICAL RF CHARACTERISTICS

RF522 Insertion Loss Repeatability
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Frequency, MHz

Differences between an initial measurement and 1000 subsequent measurements of a representative relay
sample, from terminals P1 to C1 or P2 to C2 when relay is in the Set position, or from terminals J1 to C1 or J2
to C2 when relay is in the Reset position. Data presented are typical performance characteristics. Data taken
from one sample RF522-12, mounted on PCB. Signal level is 0dBm, frequency range: 50MHz to 10.4 GHz. 201
data points per sweep.

TYPICAL TIME DOMAIN CHARACTERISTICS

Pulse Response

100% I Data presented are typical
'\ / ; performance characteristics
90% ;
of a representative relay
/ sample measured using a
l \ / coaxial test fixture, with all
grounding bumps in contact
I \ \'—| Reference Input Pulse | / with the grouhd plane.
! ! ! Unused terminals are
Input Pulse Rise Time: 37 ps | / terminated with a 50 Q load.
50% o ! The effect of the test fixture is
| RF522 Output Pulse |——I de-embedded from the
40% I l I I measurements.
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| Propagation Delay Time: 50ps | Measurements are from
30% l l

/_—l Output Plulse Rise TimeI: 43 ps I terminals P1 to C1 .Or. P2 to
20% / C2 when the relay is in the

/ / / Set position, or from
10%

/ terminals J1 to C1 or J2 to

/ I C2 when the relay is in the
0% I Reset position.
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SERIES RF522
OUTLINE DIMENSIONS

.709 +.005

(18 £0.125) — (60;‘51 ‘j'oogg) T JH Cc1 Pl T2
= < (22 GROUND mTmmmmmsssosssossssosssoososon :
T1 J1 C1 P1 T2 | BUMPS) R N L NPT
= @ P RO O QD O
’ﬁ"{EELkYEDYNE t @.020 +.003 ' L= = :
.709 +.005 (0.5 £0.075) : / :
RF522-XX (18 +0.125) (BUMP DIA.) : ! S .
¥ | 5
| T2U2C2P2TH — 06 i ! :
@.010 +.001 ! ; :
138 335 (o(.glsNigigz)s) : L :
> 8.5) ; ' - L T B -]
(3.5) < 138 TYP — [ Rty T PN Nt B
TYP 1 (8:5) MAX 014 .002 o) 10T Qo) (o}
(0.35 +0.05) Poteet e MR
y PIN HEIGHT ! :
w1 0)1(©)5(©):(©)X(O)] pumuunii 7 N 1 |
(10LEADS) T2 J2 Cc2 P2 TH
490 POSITIONAL TOLERANCES ON
(12.45) BASIC DIMENSIONS SHOWN AT
LEFT ARE AS FOLLOWS:
v GROUND BUMPS:

©2005 TELEDYNE RELAYS
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o
.039 CONTACT PINS
) TYP (J1, C1, P1,J2, C2, P2):
e
('ﬁgg) = COIL PINS (T1, T2):
™V e[ ©
TRUTH TABLE
Relay Polarity Applied to Connection Status of
Position Coil Terminal Contact Terminal
T1 T2 P1 P2 J1 J2
Set - + C1 c2 open open
Reset + - open open C1 c2
SUGGESTED COIL DRIVE CIRCUIT
V source
Texas Instruments
L293NE
Evaluation board available.
Order today. See Note 2.
GENERAL NOTES
1. Relays will exhibit no contact chatter in excess of
10 psec or transfer in excess of 1 psec.
2. To obtain a test kit (see right), call factory at
(800) 284-7007 or (323) 777-0077 and order
Control $ Control RF522-XX/K. .
signal 2 signal 1 3. For S parameters, visit www.teledyne.com or call
applications engineer.
NOTES: . o 4. For application notes, call applications engineer.
1. Connect one set of T1, T2 terminals, any combination
2. X1...X4 = Switching Transistors

RF522 Page 5
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Insertion Loss (dB)
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RF522 Performance vs. Other Relays

Insertion Loss
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RF522 Performance vs. Other Relays
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522 Smith Charts
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Surfacing Mounting RF522 Relay
on to a PCB

RF522 Outline Dimensions

709 +.005
T (18x0.125) T >

'd N\ A
T1J1 C1P1T2
“4\~TELEDYNE

RELAYS 709 £.005
RF522-XX (18 +0.125)

T2 J2 C2 P2 T1
/

This application note provides a detailed description of
how Teledyne mounts RF522 onto evaluation test boards.
The surface mounting information, printed circuit board
(PCB) artwork for circuit traces, and RF ground plane
configurations are used for mounting a single relay on a
single evaluation board.

The information provided herein may be used for
reference in design and mounting of RF522.

e This page and the next give the following information

RF522 PCB L t
for laying out the printed circuit board (dimensions ayou
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—’”‘— (0.35 +0.05)
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(213]
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(0.25 +0.025)
(85) |l«— (PINDIA)

014 +.002
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PIN HEIGHT

(10 LEADS)

t
4
L

POSITIONAL TOLERANCES ON
BASIC DIMENSIONS SHOWN AT
LEFT ARE AS FOLLOWS:

GROUND BUMPS:

0

CONTACT PINS
(1, C1, P1,J2, C2, P2):

0

COIL PINS (T1, T2):

0

shown are in inches): SCALE i
ircuit side
— RF522 Outline Dimensions O

— PCB Layout: Circuit Side & Ground Plane Side

RF522 RFPCB

Board material: Duroid 5880
Dielectric thickness: .0083 +0.0006"
Copper foil: 1/2 oz. ED

Copper backing (ground plane): .040"

— RF522 Stencil Layout and Aperture Size
— RF522 Rework/Removal Recommendations

I
Relay outline =] gug g u g fom=
silkscreen 5990500

Track width: 0.024"+.0005

Note: Hole dimensions are after plate

soldermask

—— @.025 plated
thru vias, 22pl

* Printed Circuit Board I:
a. Material: RT/duroid®5880 (registered trademark of 1 L
Rogers Corporation) 0.230 AR Oﬁaa
b. Dielectric thickness: 0.0083"

]
3%35?
il
O L_u O

.138 thru hold, 4pl,
used for alignment fixture

0.024+0.0005 —

c. Copper foil thickness: 1/2 oz. ED /

d. Copper backing (ground plane): 0.040"

) 4 All edges should be
e. All hole dimensions are after plate

smooth & free of burr

¢ Solder stencil thickness: 0.008"

 Trace configurations, board material, outline, size,
etc. may require changes per user’s application
requirements.

@0.033 soldermask
openings 22pl

soldermask

* RF522 relays may be subjected to solder reflow peak
temperatures of 260°C maximum, for 1 minute, 3
passes.

e Check with solder supplier for recommended solder
reflow temperature profile for selected solder paste and
specific application requirements.

e Ground bumps must be soldered to RF ground plane.

©2005 TELEDYNE RELAYS
NP/052005/Q1
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(J0.033 soldermask
openings 22pl
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RF522 PCB Layout (continued)

RF522 RFPCB
Board material: Duroid 5880
O O Dielectric thickness: .0083 +0.0006"
Copper foil: 1/2 0z. ED
Copper backing (ground plane): .040"
Track width: 0.024"+.0005

Note: Hole dimensions are after plate

©.025 plated
thru vias, 22pl

—

Ground plane side

RF522 Stencil Layout and Aperture

[ -

o o o o o o
o
e 2.030 24PL

o o

(@]
° o "~ 2.022 10PL

L _

RF522 Rework/Removal Recommendations

Reworking the RF522 is similar to reworking BGA
components. As with BGA, the leads/solder joints are
underneath the unit. This makes it nearly impossible to
remove the relay with a soldering iron. Fortunately there
are tools/solutions available for reworking/removing the
RF522 relay. The first step begins in the layout design.

Page 10
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www.teledynerelays.com

If board rework is envisioned in the future, component
spacing should be taken into consideration to allow for
future rework tools to be used. Allowing enough spacing
for a hot air nozzle is recommended.

It's highly recommended to preheat the board prior

to applying full heat. Preheating the board facilities

the rework process by avoiding large temperature
differentials and potential board warpage. Preheating will
also reduce the possibility of thermal shock to the board
and assembly. Preheat temperature may range anywhere
from 90 to 130°C.

Hand-held as well as automatic hot gas rework systems
are the logical removal tool to use. The “Hot Air” is
forced throughout the RF522 reflowing the hard to
reach solder joints. The Hot Air should be directed
underneath the relay. Nozzles with vacuum suction are
highly recommended. Most automatic stations included
the vacuum suction feature. Vacuum tweezers are also
available.

Equipment manufactures include:

Hakkoo

Weller

Xytronic
Zephytronics
And many more.

©2005 TELEDYNE RELAYS
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