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331 2010

DC to 20GHz RF MEMS Switch

Description

The SSL 2010 is a wideband, high-power single pole, single throw (SPST)
microelectro-mechanical system(MEMS) switch. With the innovative R&D and SSL 2070 -eeecereeerereerrereerseeeesseneseesaessesssessasssessasssessasssessasssassasssssssassassssssssssassasssaases 1
fabricating technology of FrictionX, the ssl 2010 achieve ultra-low insertion loss and
high linearity from DC to 20GHz, and enable to handle 1T0W RF power for more than 40
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Friction X

Specification Typical Characteristics
Absolute Maximu Ratings RF Performance

Friction X

Parameters Min. Max. Unit Typical device performance measured on evaluation board.
Open State Voltage Rating / RF1to RFC -50 50 Vv RFC to RF1,S21
GATE pin to GND Potential -150 150 v 4 ' ' ' ' ' ' ' ' '
DC Current Rating/Switch - 500 mA
Operating Temperature Range -40 85 °C
Storage Temperature Range -40 85 °C
CW Power - 10 W
Peak Power > 10 w s
m
Notes: E
1.All parameters must be within recommended operating conditions. Maximum DC and RF power can only be applied during the on-state condition. [i5}
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Electrical Characteristics S
=
Parameters Min. Typ. Max. Unit
Operating Frequency
Operating Frequency Range DC = 20 GHz
On/Off Switching Time 1ah |
Turn On Time - 13 17 us '
Turn Off Time - 3.5 6 us -2 ' ' ' ; : ' : ' :
_— 0 2 4 6 8 10 12 14 16 18 20
On-State Characteristics
Frequency(GHz)
On-state Resistance 0.5 - 1.5 Ohm . .
Figure 1: Insertion Loss/S21
Return Loss@3GHz = -20 = dB
Return Loss@10GHz - -20 - dB RFC to RF1,511
Insertion Loss@3GHz - 0.15 - dB L ! ' ' ; T T ' T T
Insertion Loss@10GHz - 0.5 - dB il 1
DC Steady State Carry Current ® - 500 mA

Off-State Characteristics
Off-state Capacitance
Isolation@3GHz
Isolation@10GHz
Off-State RFC to RF1 Leakage Current
Interception and Harmonics
IIP3
H2
H3
Gate Characteristics
Gate Bias Voltage
Gate Bias Current
Duration ' : :

12 14 16
On/0ff Switch Operations 4x10’ 1 Frequency(GHz)
Notes:

1.All parameters must be within recommended operating conditions. Maximum DC and RF power can only be applied during the on-state condition. Fig ure 2 . Retu rn LOSS/S1 1
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Figure 3: Off-State Isolation/S21
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Figure 5: Switch Off Timing
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Figure 6:Switch On Timing
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Density

Density

50 100 150 200 250 300 350 400

time, psec

Figure 7: Single-Ended Eye Diagram(5Gbps)
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Figure 8: Single-Ended Eye Diagram(20Gbps)
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Switch Reliability

Cold Operation Result/10W 2kHz Test
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Figure 9: Switch Reliability

Figure 10: Power Testing Diagram
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Pin Gonfigurations and Functions

RF1

RF1Gate

Figure 12: Functional Block Diagram

GND 1-14,16,17,19,21-24 RF Ground

RFC 18 RF Common

RF1 15 RF Switch 1
RF1Gate 20 Control of RF Switch 1

Figure 11: Drive Control Board
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Package Qutline

TOP VIEW (BUMP SIDE DOWN} SIDE VIEW

BOTTOM VIEW (BUMP SIDE UP)

DIMENSIONAL REFERENCES (um)

REF. MIN
3790
3590
500
220
18
66
3135
2935

270

NOM
3800
3600
510
230
23
71
3140
2940
275

MAX
3810
3610
520
240
28
76
3145
2945
280
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Mot to scale
Figure 13: Package Outline
Figure 14: Bottom View/Bumps Up(0,0 at Die Center um to Scale)

Bump Goordinate

1 1570 1470 9 -1570 -780 17 -680 -780
2 1570 780 10 -1570 780 18 -1130 0
3 1570 780 11 -1570 1470 19 -680 780 necomme“ded PGB lavﬂl“
Layout recommendation for connecting the SSL2010 with grounded
4 1570 -1470 12 -680 1470 20 0 1350 co-planar waveguide(GCPW) is used for the evaluation board.The
evaluation board is based on the Taconic RF-30 board with the
S 680 -1470 13 680 1470 21 300 250 dielectric constant of 3.0, board thickness of 0.762 mm, and copper
of 1 0z. The taper is recommended to optimize the impedance
6 0 -1470 14 680 780 22 300 250 discontinuity from GCPW to RF pad.
7 -680 -1470 15 1130 0 23 -300 -250
8 -1570 -1470 16 680 -780 24 -300 250




Figure 15: Recommended PCB Layout (Unit: mm)

Recommended Solder Reflow Profile
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