SONY

SPAT + SP5T Antenna Switch Module for GSM/UMTS/CDMA/LTE Multi-mode

CXM3580UR

Description

The CXM3580UR is a SP4T+ SP5T antenna switch module for GSM/UMTS/CDMA /LTE multi-mode handset.
The CXM3580UR has a built-in dual low pass filter and a +1.8 V CMOS compatible decoder.

The Sony GaAs Junction gate pHEMT (JPHEMT) MMIC process is used for low insertion loss and high
linearity.

The device has low BOM with no DC blocking capacitor.

(Application: GSM/UMTS/CDMA/LTE multi-mode handset)

Features
& Low insertion loss: 0.40 dB (Typ.) TRx (Cellular band)
0.58 dB (Typ.) TRx (IMT Tx band)
& High linearity: IIP3 =68 dBm
& Low voltage operation: Vbbb =25V
4 No DC blocking capacitor
& Small packing (size): UQFN-26P (2.6 mm x 3.4 mm x 0.625 mm Max.)

& Lead-free and RoHS compliant

Structure

& GaAs Junction gate pHEMT (JPHEMT) MMIC switch, CMOS decoder

This IC is ESD sensitive device. Special handling precautions are required.
Sony reserves the right to change products and specifications without prior notice. This information does not convey any license

by any implication or otherwise under any patents or other right. Application circuits shown, if any, are typical examples illustrating
the operation of the devices. Sony cannot assume responsibility for any problems arising out of the use of these circuits.
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SONY CXM3580UR

Absolute Maximum Ratings

(Ta=25C)

Bias voltage VDD 4 Vv

Control voltage Vil 4 \Y,

Input power max. (Tx1) 36 dBm (Duty cycle = 12.5 % to 50 %)
Input power max. (Tx2) 34 dBm (Duty cycle = 12.5 % to 50 %)
Input power max. (TRx) 32 dBm

Input power max. (Rx) 13 dBm

Operating temperature range -35t0+90 °C

Storage temperature range —-65t0 +150 C
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Block Diagram

SPA4T + SP5T Antenna Switch Module
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Truth Table

CTL Sate Sw state (*1)
State | Active Path
CTLA| CTLB |CTLC | CTLD | F1 F2 | F3 | F4 | F5 | F6 | F7 | F8 | F9 |F10|F11|F12|F13|F14|F15|F16 |F17 [F18 | F19 | F20
1 Tx1-ANT (L) H H L L H L L L L L L L L L H H H H H H H H L H
2 Tx2-ANT (H) H L L L L H L L L L L L L H L H H H H H H H H L
3 Rx1-ANT (L) L L L L L L H L L L L L L H H L H H H H H H L H
4 Rx2-ANT (L) L L H L L L L H L L L L L H H H L H H H H H L H
5 |TRx3-ANT (H)| L H H L L L L L H L L L L H H H H L H H H H H L
6 Rx4-ANT (H) J H L L L L L L L H L L L H H H H H L H H H H L
7 |TRx1-ANT (L)| H L H J L L L L L L H J J H H H H H H L H H L H
8 Rx3-ANT (H) H L H L L L L L L L H H H H H H H H L H H L
9 [TRx4-ANT (H)| H H H H L L L L L L L L H H H H H H H H H L H L

*1 State “L” means a switch “OFF”, state “H” means a switch “ON”".
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Pin Configuration

2 <= 2 2 g
c £ © © £
13 12 11 10 9
GND | 14 8 | GND
Rx1 | 15 7 | Ant(L)
GND 16 6 GND
R | 17 UQFN-26P PKG 5 [ Ant(H)
(2.6 mm x 3.4 mm x 0.625 mm Max.)
TRx3 18 4 GND
Rx4 19 3 TRx4
TRx1 | 20 2 | Rx3
GND 21 1 GND
22| |23 ’Z‘ 25| |26
=) ) ) m <
S B B F &
() () o ()
DC Bias Conditions
(Ta=25C)
ltem Min. Typ. Max Unit
VDD 2.5 2.8 3.3 \%
Vctl (H) 1.35 1.8 3.1 Y
Vetl (L) 0 — 0.45 \%




SONY CXM3580UR

Electrical Characteristics

(Vob=2.5V, Ta=25%C)

Item Symbol Path Condition Min. Typ. Max. | Unit
Ant (L) — Tx1 *1 — 1.00 1.25
Ant (H) — Tx2 *2 — 0.95 1.25
Ant (L) - Rx1 *3 — 0.63 0.73
Ant (L) - Rx2 *3 — 0.63 0.73
Insertion loss IL Ant (H) — Rx3 *4 — 0.55 0.70 dB
Ant (H) — Rx4 4 — 0.82 0.97
Ant (L) — TRx1 *5 — 0.40 0.50
Ant (H) — TRx3 *6, *7 — 0.53 0.73
Ant (H) — TRx4 *6, *7 — 0.58 0.78
VSWR VSWR All ports in Active paths 600 to 2170 MHz — — 1.50 —
2fo — — -40
Ant (L) — Tx1 1
3fo — — —43
2fo — — -45
Ant (H) — Tx2 2
3fo — — -40
Harmonics dBm
2fo — — -50
Ant (L) — Tx1 *5
3fo — — -50
2fo — — -50
Ant (H) — TRx3, TRx4 *6
3fo — — -50
1648 to 1830 MHz 30 — —
2472 to 2745 MHz 27 — —
Ant (L) - Tx1
3296 to 3660 MHz 20 — —
Attenuation ATT 4120 to 12750 MHz 17 — — dB
3420 to 3820 MHz 25 — —
Ant (H) — Tx2 5130 to 5730 MHz 25 — —
6840 to 12750 MHz 20 — —
*8, *9, *10, *13, *14, *17,
Inter IMD2 18 — — -105
modulation Ant — TRx1, TRx3, TRx4 dBm
product power #8,%11,%12, ¥15, *16, *19,
in Rx band IMD3 %20 — — -105
*8, *21 — 68 —
Input IP3 1IP3 Ant — TRx1, TRx3, TRx4 dBm
*8, %22 — 68 —
Switching time Ts 50 % Ctl to 90 % RF — 3 5 us
Control current | Ictl Vet = 1.8V — 5 20 pA
Supply current IDD Vob =25V — 0.20 0.40 mA




SONY CXM3580UR
Item Symbol Path Condition Min. Typ. Max. Unit
Ant (L) - Ant (H) 824 MHz —960 MHz 33 36 —
(TRx1 Active) 1710 MHz -2170 MHz | 28 31 —
TRx1 — TRx3, TRx4 824 MHz —960 MHz 43 46 —
(TRx1 Active) 1710 MHz -2170 MHz | 29 32 —
TRx1 — Rx1, Rx2, Rx3 824 MHz —960 MHz 50 53 —
(TRx1 Active) 1710 MHz-2170MHz | 40 43 —
TRx1 — Rx4 824 MHz —960 MHz 31 34 —
(TRx1 Active) 1710 MHz-2170MHz | 23 26 —
Ant (H) - Ant (L) 824 MHz —960 MHz 36 39 —
(TRx3 Active) 1710 MHz -2170 MHz | 28 31 —
TRx3 — TRx1, TRx4 824 MHz —960 MHz 44 47 —
(TRx3 Active) 1710 MHz —2170 MHz 36 39 —
TRx3 — Rx1, Rx3 824 MHz —960 MHz 51 54 —
(TRx3 Active) 1710 MHz —2170 MHz 39 42 —
TRx3 — Rx2, Rx4 824 MHz -960 MHz 33 36 —
(TRx3 Active) 1710 MHz —2170 MHz 25 28 —
Ant (H) — Ant (L) 824 MHz —960 MHz 38 41 —
(TRx4 Active) 1710 MHz-2170MHz | 29 32 —
TRx4 — TRx1, TRx3 824 MHz —960 MHz 57 60 —
Isolation 1SO (TRx4 Active) 1710 MHz —2170 MHz | 33 36 — dB
TRx4 — Rx1, Rx2, Rx4 824 MHz —960 MHz 63 66 —
(TRx4 Active) 1710 MHz —2170 MHz | 43 46 —
TRx4 — Rx3 824 MHz —960 MHz 31 34 —
(TRx4 Active) 1710 MHz —2170 MHz 23 26 —
Ant (L) - Ant (H) 869 MHz —960 MHz 34 37 —
(Rx1, Rx2 Active) 1805 MHz -1990 MHz | 29 32 —
Ant (H) - Ant (L) 869 MHz ~960 MHz 36 39 —
(Rx3, Rx4 Active) 1805MHz —1990 MHz | 29 32 —
(Tél; ;‘:zt’(;))’( ?:”éi?)) 824 MHz —915MHz 27 30 _
(Téi 17::;(;))‘(; n;:; 1710 MHz —1910 MHz | 23 26 —
f‘T”Xt 1('2(:; \f;t (H) 824 MHz -915 MHz 34 37 —
(TTX): 1_A';)i(v1e’)RX2‘ RIGRX4 1 g24MHz — 915 MHz 47 50 —
(TTX): 1_AI$/);1)’ TRx3, TRx4 824 MHz —915 MHz 61 64 —
Xl — Tx2 824 MHz -915 MHz 21 24 —
(Tx1 Active) 1648 MHz —1830 MHz 22 25 —
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Item Symbol Path Condition Min. Typ. Max. Unit
Ant (H) — Ant (L)
1710 MHz —1910 MH 27 30 —
(Tx2 Active) 0 MHz ~1910 MHz
Tx2 =R, Rx2, Rx3, Rx4 1710 MHz —1910 MHz | 45 48 —
(Tx2 Active)
Isolation ISO Tx2 = TRx1, TRx4 1710 MHz —1910 MHz | 46 49 _ | ®
(Tx2 Active)
Tx2 = TRx3 1710 MHz —1910 MHz | 37 40 —
(Tx2 Active)
Tx2 —Tx1
1710 MHz —1910 MH 26 29 —
(Tx2 Active) 0 MHz ~1910 MHz

Electrical characteristics are measured with all RF ports terminated in 50 Q.
Corresponding Band of GSM Tx/Rx (GSM).

*1 Pin = 35 dBm, 824 to 915 MHz (GSM850/900 Tx)
*2 Pin =32 dBm, 1710 to 1910 MHz (GSM1800/1900 Tx)
*3 Pin =10 dBm, 869 to 960 MHz (GSM850/900 Rx)
*4  Pin =10 dBm, 1805 to 1990 MHz (GSM1800/1900 Rx)

Corresponding Band of TRx (UMTS/CDMA).

*5 Pin = 26 dBm, 824 to 960 MHz (Band 5, Band 6, Band 8)

*6 Pin =26 dBm, 1710 to 1990 MHz (Band 1 Tx, Band 2 Tx, Band 4 Tx)
*7 Pin =10 dBm, 2110 to 2170 MHz (Band 1 Rx, Band 4 Rx)

*8  Measured with the recommended circuit
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SONY
IMD Condition
fRx fRx fBlocker -

Band on TRx +20dBm on TRx —15dBm on Ant IMD Condition
IMD2 (fRx-fTx) 190 MHz 9
IMD2 (fRx+fTx) 4090 MHz *10

Band | 2140 MHz 1950 MHz
IMD3 (2fTx-fRx) 1760 MHz 1
IMD3 (2fTx+fRx) | 6040 MHz *12
IMD2 (fRx-fTx) 80 MHz *13
IMD2 (fRx+fTx) 3840 MHz *14

Band Il 1960 MHz 1880 MHz
IMD3 (2fTx-fRx) 1800 MHz *15
IMD3 (2fTx+Rx) 5720 MHz *16
IMD2 (fRx-fTx) 45 MHz 7
IMD2 (fRx+fTx) 1715 MHz *18

Band V 880 MHz 835 MHz
IMD3 (2fTx-fRx) | 790 MHz *19
IMD3 (2fTx+fRx) | 2550 MHz *20

IIP3 Condition
Band 1 f2 IIP3 Condition
+27 dBm on TRx +27 dBm on TRx IIP3 = (3 x Pout — IM3)/2
Band | 1950 MHz 1951 MHz *21
Band V 835 MHz 836 MHz *22




SONY CXM3580UR
Triple Beat Ratio
(Vbb=2.5V,Ta=25C)
Item | Symbol Path Condition Min. | Typ. | Max. | Unit
Tx1 at Tx2 at Jammer -g;p;‘:
TRx*! TRx*! at Ant Product
Triple 21.5dBm | 21.5dBm | =30 dBm at TRx"!
Beat TBR [MHZz] [MHZz] [MHZz] dBc
. [MHZz]
Ratio
Ant- 835.5 836.5 881.5 881.5+1 81 — —
TRx1,3, 4 1880 1881 1960 1960+1 | 81 — | =
*1 Electrical characteristics are measured with all RF ports terminated in 50 Q.
Measured with the recommended circuit
11P2
(Vbb=2.5V,Ta=25C)
Item Symbol Path Condition Min. | Typ. | Max. | Unit
Tx at Jammer IM2
TRx*1 at Ant Product
24 dBm | =20 dBm | at TRx"!
[MHZ] [MHZ] [MHZ]
836.61 1718.61 881.61 113.5 —
"l‘g;‘t 11P2 836.61 45 881.61 | 955 — | dBm
Ant- 1885 3850 1965 95.5 —
TRx1,3,4 | 1885 80 1965 | 95.5 —
1732.5 3865 2132.5 95.5 —
1732.5 400 2132.5 95.5 —

*I Electrical characteristics are measured with all RF ports terminated in 50 Q.
Measured with the recommended circuit
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Recommended Circuit
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Note) 1. No DC blocking capacitors are required on all RF ports.

2. DC levels of all RF ports are GND.

3. L1 (22 nH) and C1 (12 pF) are recommended on Ant port for ESD protection.
4. L2 (12 nH) and C2 (12 pF) are recommended on Ant port for ESD protection.
5

C3 capacitor (100 pF) is recommended.
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Recommended Land Pattern

D ¢ Land

7,
A * Mask (Open area)

+ Pin pitch: 0.4 mm -
/% :Metal area in board (*1)
I:l * Resist (Open area)

*1: GND plane is recommended

+ PKG:3.4 mmx2.6 mm Metal mask thickness: 110 um
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Package Outline
(Unit: mm)
Product Code: 875340541
26PIN UQFN (PLASTIC)
O- 5 10.03 ’ -
g0 05 E 4-RO. 2
21 14 $0.3 -
29 13 :.U;U:;V - ! il
m Y = .
+ B Tr = =
m] .
P ~ H
26 ’ 8 - nnn\nnr
1 8 =
PIN | INDEX ) 0. 4 0. 2%
<!
0.13 0.07
0.2 Thermal Die Pac
>
<
=
5
\L 3
PALLADIUM PLATING /F
O. 1410.05
TERMINAL SECTION
Note:Terminal burr height 0.05nm MAX. PACKAGE STRUCTURE
SONY CODE URFN-26P-541 PACKAGE MATERIAL EPOXY RESIN
e TA cooE TERNINAL TREATHENT | PALLADIUM PLATING
TERNINAL NATERIAL | COPPER ALLODY
JEDEC CODE PACKAGE NASS 0.0139
PR AP 9000-260NBE3 Rev. 0
I8SUED ) “ 11 24 REVISED
PRODUCTION LINE COMPILING DIV.
SONY SEMICONDUCTODR
REMARKS
PKG CODE:UR-26-CBE

Marking

MARKING C: M3580

%1) BHEDYIES (Max3TFTHLES) 4EETS,
(L FHAR 2 RBIERRIELNS o _
HEEQTROERCY | ARCL VERT S, ) L0 44
a3~ F (ALY FFRO 1€y FEEET) 4EBT 5, e iaml
bEEI-F (28 Y L ARy LAEET) ¢EET S, [ ) de=
CHEI K (2EREY L AROICY | ArER) RET S, ec
d#EI-F (2EFCY bARO4AEY FAEET) #RET S, DETAIL B
%2) CHENEA (Max51F) tEETS,
(5154 BAHBABUSARNATARHS, )
H3) eBUBIBTEREET 2,
< INSTRUCTIONS >
1) LDT NO. ( MAX 3 CHARACTERS : SERIAL CODE ) [N SECTION B.
( FOLLOW RULES FOR ABBREVIATIONS.
MANUFACTURING YEAR 15 DISPLAYED BY FOLLOWING BYNARY BIT SYSTEN. |
A YEAR CODE( THE 18T BIT OF A BINARY SYSTEM BIT SYSTEM IS DISPLAYED IN 1 00T )IN SECTION a
A YEAR CODE( THE 2ND BIT OF A BINARY SYSTEM BIT SYSTEM IS DISPLAYED IN 1 DOT )IN SECTION b
)
)

A YEAR CODE( THE 3RD BIT OF A BINARY SYSTEM BIT SYSTEM IS DISPLAYED IN 1 DOT ) IN SECTION ¢
A YEAR CODE( THE 4TH BIT OF A BINARY SYSTEM BIT SYSTEM IS DISPLAYED IN 1 DOT ) IN SECTION d
2) TYPE NO. ( NAX 5 CHARACTERS ) [N SECTION C.
( FOR MORE THAN 5 CHARACTERS FOLLOW RULES FOR ABBREVIATIONS. )
3 ASSENBLY PLACE IN SECTION e.

-12 -



SONY CXM3580UR

Packag Outline

(Unit: mm)
Product Code: 875338200
26PIN UQFN (PLASTIC)

O. 5“)05 0.810.0
21 14 E
99 13 :u;u:rujauuc g =
=] P o .
+ B—ist— - = <
[ =3 i
m) =
26’ 9 - nnlhnnan
1 8 S
PIN 1 INDEX ) 0. 0.2
=
0.13 0. 07
Thermal Die Pad
0.2

0. 14 [&To. 05 @]s]als]

AXQ. 01
]

PALLADIUM PLATING

D, o008

0. 14005

TERMINAL SECTION

Note:Terminal burr height 0.05mm MAX. PACKAGE STRUCTURE

SONY CODE UQFN-2B6P-01 PACKAGE MATERIAL EPOXY RESIN
TERMINAL TREATMENT | PALLADIUM PLATING
JEITA CODE
TERMINAL MATERIAL | COPPER ALLOY
JEDEC CODE PACKAGE WASS 0.0139
P AP -4000-260118 Rev. 0
I SSUED REVISED

"11.06.20

PRODUCT ION LINE

COMPILING DIV
50T ENGINEERING DIVISION

REMARKS

PKG CORD:UR-26-1

Marking

MARKING C: M3580

1) BHEOvHES (Max3TFTALES) #RET 2.
(BELFHAR O ESAREABARCES o
RAFYTRIERCY P ARCE Y KT T 5o )
alFa-F (2EECY RO EY FAEET) 2RET 5,
bEEI-F (2#AEY b ARD2Ey b BERT) 2RET 5,
cBEI-F (2#KEY b ARD3EY FBEET) 2RET 5,
dBEI-F (2EKEY FARDAEY FBEERT) 2RET 5, DETAIL B

o) CHERESL (Max53F) 2RET 2,

(5XF2 872 BOUHAABRMBT AT, )

#3) v-/R&E MAXO0. 05mn0F

< INSTRUCTIONS >

1) _LDT NO. ( MAX 3 CHARACTERS : SERIAL CODE | [N SECTION 8.
( FOLLOW RULES FOR ABBREVIAT IONS
MANUFACTURING YEAR IS DISPLAYED BY FOLLONING BYNARY BIT SYSTEM. )
A YEAR CODE( THE IST BIT OF A BINARY SYSTEM BIT SYSTEM IS DISPLAYED IN | DOT ) IN SECTION a.
A YEAR CODE( THE ZND BIT OF A BINARY SYSTEM BIT SYSTEM IS DISPLAYED IN | DOT ) IN SECTION b.
A YEAR CODE( THE 3RO BIT OF A BINARY SYSTEM BIT SYSTEM IS DISPLAYED IN | DOT ) IN SECTION c.
A YEAR CODE( THE 4TH BIT OF A BINARY SYSTEM BIT SYSTEM IS DISPLAYED IN | DOT ) IN SECTION d.

2) TYPE NO. ( MAX 5 CHARACTERS ) [N SECTION C.
( FOR MORE THAN 5 CHARACTERS FOLLOW RULES FOR ABBREVIATIONS |

3) MARK DEPTH MAX 0.05 mm
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