DATA SHEET

SKYWORKS'

SKY59272-707LF: Sky5°® 0.6 to 6.0 GHz 4XSPST Shunt MIPI®

Antenna Tuning Switch

Applications

o Aperture tuning

Features

¢ Broadband frequency range: 0.6 to 6.0 GHz
e \peak: 84V

* RoN: 1.65 ohms

o CoFr: 95 fF

o High isolation: +40 dB @ 2.7 GHz

o Supply voltage: 1.8V

o Control logic: MIPI v2.1

o Small QFN (12-pin, 1.6 x 1.6 x 0.45 mm typical) package
(MSL1, 260 °C per JEDEC J-STD-020)

@ Skyworks Green™ products are compliant with
all applicable legislation and are halogen-free.
@& . For additional information, refer to Skyworks
Definition of Green™, document number
SQ04-0074.
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Figure 1. SKY59272-707LF Block Diagram

Description

The SKY59272-707LF is a Quad Flat No-Lead (QFN) 4X single-
pole, single-throw (4XSPST) switch designed for antenna tuning
applications that require ultra-low ON resistance and low OFF
capacitance. Switching is controlled by an integrated Mobile
Industry Processor Interface (MIPI) v2.1 controller. The
SKY59272-707LF is part of our Sky5® product portfolio.

No external DC blocking capacitors are required as long as no DC
voltage is applied on any RF path.

The SKY59272-707LF is provided in a compact 12-pin,
1.6 x 1.6 x 0.45 mm (typical) QFN that meets requirements for
board-level assembly.

A functional block diagram is shown in Figure 1. The pin
configuration and package are shown in Figure 2. Signal pin
assignments and functional pin descriptions are provided in
Table 1.
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RF2 RF3
RF1| 1 12 11 10 |RF4
N/C| 2 9 | [N/C
GND| 3 8 |USIDO
SDATA| | 4 5 6 7 VIO
SCLK USID1 205202002
Figure 2. SKY59272-707LF Pinout
(Top View)
Table 1. SKY59272-707LF Signal Descriptions

Pin Name Description Pin Name Description
1 RF1 Single-ended RF port 1 7 VIO Voltage supply
2 N/C Not connected 8 USIDO USID select pin
3 GND GND 9 N/C Not connected
4 SDATA MIPI data 10 RF4 Single-ended RF port 4
5 SCLCK MIPI clock 11 RF3 Single-ended RF port 3
6 USID1 USID select pin 12 RF2 Single-ended RF port 2
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Electrical and Mechanical Specifications

The absolute maximum ratings of the SKY59272-707LF are
provided in Table 2. The DC electrical specifications are provided
in Table 3. RF electrical specifications are shown in Table 4.
Harmonic measurement frequencies are provided in Table 5.

recommended MIPI time sequence diagram.

Table 2. SKY59272-707LF Absolute Maximum Ratings'

The state of the SKY59272-707LF is determined by the logic
provided in Table 6. Table 7 shows the MIPI register map. The
command sequence bit definitions are listed in Table 8. Timing
diagrams are shown in Figures 3 and 4. Figure 5 shows the

Parameter Symbol Condition Minimum Maximum Units
Digital control voltage Vio 25°C -0.5 +2.4 v
’ Measured between RF ports to ground with shunt
RF maximum voltage VRF_MAx circuit configuration in 25% duty cycle RF power 80 v
Operating case temperature Tc -40 +90 °C
Storage temperature TstG -55 +150 °C

1 Exposure to maximum rating conditions for extended periods may reduce device reliability. There is no damage to device with only one parameter set at the limit and
all other parameters set at or below their nominal value. Exceeding any of the limits listed here may result in permanent damage to the device.

ESD HANDLING: Although this device is designed to be as robust as possible, electrostatic discharge (ESD) can damage this device.
This device must be protected at all times from ESD when handling or transporting. Static charges may easily produce

potentials of several kilovolts on the human body or equipment, which can discharge without detection.

Industry-standard ESD handling precautions should be used at all times.

Table 3. SKY59272-707LF DC Electrical Specifications!
(V1o = 1.8 V, Tor = +25 °C, Characteristic Inpedance [Zo] = 50 ohms, Unless Otherwise Noted)

to final RF input power + 1 dB

Parameter Symbol Test Condition Min Typ Max Units

Digital control voltage Vio 1.65 1.8 1.95 v
Digital control signal voltage:

Low VeTL_Low 0 0.2 x Vio v

High VCTL_HIGH 0.8 x Vio 1.8 Vio v
Static VIO leakage current lio Vio = high 45 68 150 uA
Standby supply current lio Vio = high, low-power mode 2 13 15 uA

o Measured from 50% of final VIO supply
DC supply turn-on time toN voltage to final RF power = 1 dB 14 20 us
) )

RF path switching time tsw Measured from 50% of final control voltage 6 10 us

1 Performance is guaranteed only under the conditions listed in this table.
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Tahle 4. SKY59272-707LF RF Electrical Specifications!
(V1o = 1.8 V, Tor = +25 °C, Characteristic Impedance [Zo] = 50 ohms, Unless Otherwise Noted)

Parameter Symbol Test Condition Min Typ Max Units
DC 1.65 1.95 ohms
617 MHz to 0.96 GHz 1.7 2.0 ohms
0.96 t0 2.17 GHz 1.9 2.5 ohms
Switch ON resistance Ron 21710 2.7 GHz 2.1 2.5 ohms
3.3103.8 GHz 2.2 2.6 ohms
4.2 t0 5.0 GHz 2.4 2.72 ohms
5.15 t0 5.925 GHz 2.8 2.94 ohms
0.96 t0 2.17 GHz 95 116 fF
21710 2.7 GHz 97 116 fF
Switch OFF capacitance COFF 3.3103.8 GHz 97 118 fF
4.2105.0 GHz 120 141 fF
5.15 t0 5.925 GHz 150 164 fF
DC 228 233 kohms
617 MHz to 0.96 GHz 15 17.3 kohms
0.96 t0 2.17 GHz 12.7 15.2 kohms
Switch OFF resistance ROFF 21710 2.7 GHz 1.7 141 kohms
3.3103.8 GHz 10.9 121 kohms
4.2 10 5.0 GHz 7.2 8 kohms
5.15 t0 5.925 GHz 6.2 7 kohms
Isolation mode, all switches OFF:
617 to 960 MHz 39 41 dB
960 to 2170 MHz 30 335 dB
Adjacent port isolation, all isolation ISOL 2170 to 2700 MHz 30 325 dB
3300 to 3800 MHz 25 29.5 dB
4200 to 5000 MHz 215 26 dB
5150 to 5925 MHz 20 27.5 dB
Switch ON mode, RF1 to RF4:
617 to 960 MHz 42 44 dB
Adjacent port isolation, RF1, RF2, 50 960 to 2170 MHz 32 34 dB
3300 to 3800 MHz 22 26 dB
4200 to 5000 MHz 18.5 20.5 dB
5150 to 5925 MHz 19 22.5 dB
All switches OFF mode, RF1 to RF4:
617 to 960 MHz 60 62 dB
Non- adjacent port isolation, all 960 to 2170 MHz 53 95.5 dB
isolation I1SO 2170 to 2700 MHz 53 55 dB
3300 to 3800 MHz 50 52.5 dB
4200 to 5000 MHz 32 34 dB
5150 to 5925 MHz 4 43.5 dB
Switch ON mode, RF1 to RF4:
617 to 960 MHz 49 51.5 dB
Non-adjacent port isolation, RF1, 150 960 to 2170 MHz 40 42 dB
RF2, RF3 or RF4 to GND 2170 to 2700 MHz 37 39.5 dB
3300 to 3800 MHz 30 325 dB
4200 to 5000 MHz 21 23 dB
5150 to 5925 MHz 31 33 dB

1 Performance is guaranteed only under the conditions listed in this table.
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Tahle 5. SKY59272-707LF Harmonic Measurement Specifications! (1 of 2)
(Vo = 1.8 V, Tor = +25 °C, Characteristic Impedance [Zo] = 50 ohms, Unless Otherwise Noted)

Parameter Symbol Test Condition Min Typ Max Units
25% duty cycle, switch OFF state, shunt configuration @ 50 ohms:
Vpeak RF withstanding Voltage2 VPK 617 to 3800 MHz 80 84 i
4200 to 5000 MHz 75 77 v
GSM LB harmonics: fo = 0.824 to 0.915GHz, Pin = +35 dBm:
50 ohms 2" harmonics -83 -75 dBm
3 harmonics -80 -70 dBm
VSWR = 6.1 2" harmonics -79 -63 dBm
3 harmonics -71 -60 dBm
GSM HB harmonics: fo=1.7101t0 1.910 GHz, PN = +33 dBm:
50 ohms 2" harmonics -81 -70 dBm
3 harmonics -82 -73 dBm
VSWR = 6:1 2" harmonics -76 -65 dBm
3 harmonics -72 -63 dBm
LB harmonics: fo=0.617 t0 0.960 GHz, PN = +26 dBm:
50 ohms 2" harmonics -105 -90 dBm
3 harmonics -112 -80 dBm
VSWR = 6:1 2" harmonics -97 -80 dBm
3 harmonics -100 -80 dBm
MB harmonics: fo =1.427 t0 2.17 GHz, PN = +26 dBm:
50 ohms 2" harmonics -96 -90 dBm
39 harmonics -103 -80 dBm
VSWR = 6:1 2" harmonics -89 -75 dBm
39 harmonics -92 -80 dBm
HB harmonics: fo =2.3102.69 GHz, PN = +29 dBm:
50 ohms 2" harmonics -88 -80 dBm
3 harmonics -101 -80 dBm
VSWR = 6:1 2" harmonics -80 -66 dBm
3 harmonics -93 -68 dBm
UHB harmonics: fo = 3.3 10 3.8 GHz, PN = +29 dBm:
50 ohms 2" harmonics -85 -75 dBm
3 harmonics -87 -80 dBm
VSWR = 6:1 2" harmonics -78 -65 dBm
3 harmonics -75 -68 dBm
SubBG 2nd harmonic 2fo Isolation mode, 50 ohms, Pin = +26 dBm, 4200 to 5000 MHz, RF1 to -88 -72 dB
Sub6G 3rd harmonic 3fo RF4,CW,VI0 =1.65t01.95V -101 -80 dB
Wi-Fi 2nd harmonic 2fo Isolation mode, 50 ohms, Pin = +26 dBm, 5150 to 5925 MHz, RF1 to -86 -75 dB
Wi-Fi 3rd harmonic 3fo RF4,CW,VI0 =1.65t01.95V 107 | -80 dB
SubBG 2nd harmonic 2fo Isolation mode, VSWR = 6:1, Pix = +26 dBm, -81 -64 dB
Sub6G 3rd harmonic 3fo 4200 to 5000 MHz, RF1 to RF4, CW, VIO = 1.65t0 1.95 V -88 57 dB
Wi-Fi 2nd harmonic 2fo Isolation mode, VSWR = 6:1, PiN = +26 dBm, -81 -58 dB
Wi-Fi 3rd harmonic 3fo 5150 to 5925 MHZ, RF1 to RF4, CW, VID=1.65t01.95V 95 -60 dB
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Tahle 5. SKY59272-707LF Harmonic Measurement Specifications! (2 of 2)
(V1o = 1.8 V, Tor = +25 °C, Characteristic Impedance [Zo] = 50 ohms, Unless Otherwise Noted)

Parameter Symbol Test Condition Min Typ Max Units
Isolation mode, B3+n78, RF1, RF2, RF3, RF4,
2nd order input interception point P2 ;;(sbing;;s BJHEI%T:Z :1’\:37(18{3r?wsat:|R1F7><4;?oﬂ,l-l(z:ilvpg,wig:r]a+lsz.3|;/|5egg$:a +147 | +153 dBm
reverse IMD2 @ 1840 MHz for B3 desense
Isolation mode, B2+n66 TX, +25 dBm/tone,
3rd order input interception point 1IP3 B2 TX1 = 1852.5 MHz, n66 TX2 = 1772.5 MHz. +85 +90 dBm
Measure forward IMD3 @ 1932.5 MHz at RFx port
0.1 dB compression point P0.1 dB fo = 0.7 to 1 GHz, switch series ON state, CW +43 +45 dBm
0.1 dB compression point P0.1 dB fo =110 2.7 GHz, switch series ON state, CW +43 +45 dBm
0.1 dB compression point P0.1 dB fo = 3.3 t0 4.2 GHz, switch series ON state, CW +43 +45 dBm
0.1 dB compression point P0.1 dB fo = 4.4 to 5 GHz, switch series ON state, CW +42 +44 dBm
0.1 dB compression point P0.1 dB fo = 510 5.925 GHz, switch series ON state, CW +42 +44 dBm
1 performance is guaranteed only under the conditions listed in this table.
2 The values are measured in a shunt configuration with the switch in an all ISOLATION state.
Table 6. SKY59272-707LF Truth Table
Register 0
State Mode D7 D6 D5 D4 D3 D2 D1 DO
1 Isolation X X X X 0 0 0 0
2 RF1 to GND X X X X 0 0 0 1
3 RF2 to GND X X X X 0 0 1 0
4 RF3 to GND X X X X 0 1 0 0
5 RF4 to GND X X X X 1 0 0 0
6 RF1 and RF2 to GND X X X X 0 0 1 1
7 RF1 and RF3 to GND X X X X 0 1 0 1
8 RF1 and RF4 to GND X X X X 1 0 0 1
9 RF2 and RF3 to GND X X X X 0 1 1 0
10 RF2 and RF4 to GND X X X X 1 0 1 0
1 RF3 and RF4 to GND X X X X 1 1 0 0
12 RF1, RF2, and RF3 to GND X X X X 0 1 1 1
13 RF1, RF2, and RF4 to GND X X X X 1 0 1 1
14 RF1, RF3, and RF4 to GND X X X X 1 1 0 1
15 RF2, RF3, and RF4 to GND X X X X 1 1 1 0
16 RF1, RF2, RF3, and RF4 to GND X X X X 1 1 1 1
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Table 7. SKY59272-707LF MIPI Register Map

Register Data
Address Register Name Bit Bit Name Default R/W Description
7:6 RESERVED 0x0 R/W | Reserved for future use
0x00 STATE CONTROL 5:4 RESERVED 0x0 R/W | Reserved for future use
3.0 STATE CONTROL 0x0 R/W | Described in Table 8
7:6 PWR_MODE 0x0 Power Mode Control
5 Trigger_Mask_2 0x0 If this bit is set to 1, trigger_2 is disabled
4 Trigger_Mask_1 0x0 If this bit is set to 1, trigger_1 is disabled
0x1C PM_TRIGGER 3 Trigger_Mask_0 0x0 R/W | If this bit is set to 1, trigger_0 is disabled
2 Trigger_2 0x0 A write of 1 to this bit loads trigger_2's registers
1 Trigger_1 0x0 A write of 1 to this bit loads trigger_1's registers
0 Trigger_0 0x0 A write of 1 to this bit loads trigger_0's registers
0x1D PRODUCT_ID 7:0 PRODUCT_ID[7:0] 0x9 R Product Identification
Ox1E MANUFACTURER_ID 7:0 MANUFACTURER_ID[7:0] 0xA5 R LSB Manufacturing Identification
7:6 RESERVED 0x0 R Reserved for future use
5:4 MANUFACTURER_ID[9:8] 0x1 R MSB Manufacturing Identification
Programmable USID. A write to these bits programs
the USID, selectable via pins 6 and 8:
Ox1F MAN_USID . .
USID1 (Pin 6) USIDO (Pin 8) USID
3.0 USID[3:0] 0x8 R/W VIO or N/C 0 1000
VIO or N/C VIO or N/C 1001
0 0 0110
0 VIO or N/C 0111
Table 8. SKY59272-707LF Command Sequence Bit Definitions
Extended Operation
C11- Parity DA7(1)- | Parity DA7(n)- | Parity
Type SSC c8 C7 C6-C5 c4 C3-C0 Bits BPC DAO(1) Bits BPC DAO(n) Bits BPC
Reg0 Write Y SA[3:0] 1 Data[6:5] | Data[4] | Data[3:0] Y Y - - - - - -
Reg1 Write Y SA[3:0] 0 10 Addr{4] | Addr{3:0] Y - Data[7:0] - - - Y Y
Reg Read Y | SA[3:0] 0 11 Addr[4] | Addr[3:0] Y Y Data[7:0] - - - Y Y
Legend:

SSC = Sequence start command
C = Command frame bits

DA = Data/address frame bits
BPC = Bus park cycle

BC = Byte count (# of consecutive addresses)
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Figure 3. Register Write Command Timing Diagram
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Figure 4. Register Read Command Timing Diagram
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Rising edge of last clock

VIO(V) - Interface Supply signal that sets the switch

SCLK(V) - Interface Signal I I
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Figure 5. Recommended MIPI Time Sequence Diagram
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Evaluation Board Description

The SKY59272-707LF Evaluation Board is used to test the

An Evaluation Board schematic diagram is provided in Figure 6.

performance of the SKY59272-707LF 4xSPST Switch. An assembly drawing for the Evaluation Board is shown in
Figure 7.
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Figure 6. SKY59272-707LF Evaluation Board Schematic
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Figure 7. SKY59272-707LF Evaluation Board Assembly Diagram
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Package Dimensions Package and Handling Information

The PCB layout footprint is shown in Figure 8. Typical part Instructions on the shipping container label regarding exposure

markings are shown in Figure 9. Package dimensions for the to moisture after the container seal is broken must be followed.

SKY59272-707LF are shown in Figure 10, and tape and reel Otherwise, problems related to moisture absorption may occur

dimensions are provided in Figure 11. when the part is subjected to high temperature during solder
assembly.

The SKY59272-707LF is rated to Moisture Sensitivity Level 1
(MSL1) at 260 °C. It can be used for lead or lead-free soldering.

Care must be taken when attaching this product, whether it is
done manually or in a production solder reflow environment.
Production quantities of this product are shipped in a standard
tape and reel format.
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0.400 PITCH _ , e
- B
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12X EXPOSED SOLDERING
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Figure 8. SKY59272-707LF PCB Layout Footprint

Skyworks Solutions, Inc. e Phone [781] 376-3000 e Fax [781] 376-3100 e sales@skyworksinc.com e www.skyworksinc.com
205252F e Skyworks Proprietary Information e Products and Product Information are Subject to Change Without Notice ® August 5, 2020



DATA SHEET » SKY59272-707LF: Sky5® 0.6 to 6.0 GHz 4XSPST Shunt MIPI® Antenna Tuning Switch

Pin 1 Indicator \
O

SKY2~]
XXX X+

205252-009

|_— Skyworks

Part Number

L QYL Lot Code

Figure 9. SKY59272-707LF Typical Part Markings
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Figure 10. SKY59272-707LF Package Dimensions
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Figure 11. SKY59272-707LF Tape and Reel Dimensions
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Ordering Information
Part Number Product Description Evaluation Board Part Number
SKY59272-707LF 0.6 to 6.0 GHz 4XSPST Shunt MIPI Antenna Tuning Switch SKY59272-707EK1
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