SONY

SP10T Antenna Switch Module 6 TRx/2Tx/2Rx

CXM3582UR

Description
The CXM3582UR is a SP10T antenna switch module for GSM/UMTS/CDMA/LTE multi-mode handset.
The CXM3582UR 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.

(Applications: GSM/UMTS/CDMA/LTE multi-mode handsets)

Features

@ Low insertion loss:  0.45 dB (Typ.) TRx (Cellular band)
0.60 dB (Typ.) TRx (IMT Tx band)

@ High linearity: 1IP3 = 68 dBm

@ Battery direct operation: VDD = 2.5V to 5.0 V

4 No DC blocking capacitors except sourcing DC bias

@ Small package size: 26-pin UQFN (2.6 mm x 3.4 mm x 0.6 mm Max.)
@ Lead-free and RoHS compliant

Structure

GaAs junction gate pHEMT (JPHEMT) MMIC switch, CMOS decoder

Absolute Maximum Ratings

€ Bias voltage VDD 6V (Ta=25°C)

€ Control voltage VCTL 4V (Ta=25°C)

4 Input power max. [Tx1] 36 dBm (Duty cycle = 12.5 % to 50 %) (Ta = 25 °C)
4 Input power max. [Tx2] 34 dBm (Duty cycle = 12.5 % to 50 %) (Ta = 25 °C)
€ Input power max. [TRX] 32 dBm (Ta = 25 °C)

€ Input power max. [Rx] 13 dBm (Ta = 25 °C)

@ Operating temperature -351t0 +90 °C

€ Storage temperature —65 to +150 °C

GaAs MMIC’s are ESD sensitive devices. Special handling precautions are required.

1 E11907A1X
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Block Diagram of SP10T Antenna Switch Module
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SONY CXM3582UR

Block Diagram of SP10T 6 TRx/2Tx/2Rx
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LPF1 LPF2
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TRx1 TRx2 TRx3 TRx4 TRx5 TRx6 Rx1 Rx2 Tx1 Tx2
Truth Table
State| Active CTL state SW state (*1)
D 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 TRx1 L L H L HfL|L|L|L|L|L|L|L L L H H H H H H H H H
2 TRx2 H L H L L{H|{L|L|L|[L|L|L|L L H L H H H H H H H H
3 TRx3 H H H L L{L|{H|L|L|[L|L|L|L L H H L H H H H H H H
4 TRx4 H L H H L{L|{L|{H|L|[L|L|L|L L H H H L H H H H H H
5 TRx5 H H H H L{Lf{L|{L|{H[L|L|L|L L H H H H L H H H H H
6 TRx6 H L L H L{Lf{L|{L|{L|{H|L|L|L L H H H H H L H H H H
7 Rx1 L H H L LjLfLyLjLf{L|Hf{L]|L L H H H H H H L H H H
8 Rx2 L H L L Lf{Lf{LjLfjLf{L|{L|{H|L L H H H H H H H L H H
9 Tx1 H H L L L{LfLfjLrfjLrfLf{Lyf{Li|H L H H H H H H H H L H
10 =2 H L L L LfLfLjrfLfjLjLrf{Lf{Ly|H H H H H H H H H H L
1 | 1dle(*2) | L L L L |—|—=|=|=|=|=|=|=|=|=|=|=|=|=|=-|=-|=|=1]|—=1]-=

(*1) State “L” means a switch “OFF”, State “H” means a switch “ON”

(*2) State “Idle” means that the DC/DC converter is “OFF”, and the switch paths are in an undefined state.
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Pin Configuration of SP10T
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DC Bias Condition
(Ta=25°C)
Parameter | Min. | Typ. | Max. | Unit
Voo +25 | +2.8 | +5.0 V
VCTL(H) +1.35 | +1.8 | +3.1 \%
VCTL(L) 0 — | 4045 | V
4
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Target Specification

(VDD = 2.5V, Ta = 25 °C)

Item Symbol Path Condition Min. | Typ. | Max. | Unit
*1,*2,*3,*10 — 0.48 | 0.58
Ant - TRx1 *4, *11 — 0.65 | 0.80
*5 — 0.69 | 0.84
*1,*2,*3,*10 — 0.46 | 0.56
Ant - TRx2 *4, *11 — 0.63 | 0.78
*5 — 0.70 | 0.85
*1,*2,*3,*10 — 0.40 | 0.50
Ant - TRx3 *4,*11 — 0.54 | 0.69
*5 — 0.58 | 0.73
*1,*2,*3,*10 — 0.39 | 0.49
Ant - TRx4 *4, *11 — 0.49 | 0.64
. *5 — 0.51 | 0.66
Insertion loss IL *1 %2, *3.*10 — 044 | 054 dB
*4, *11 — 0.60 | 0.75
Ant - TRx5 *5 — 0.66 | 0.81
*6 — 0.75 | 0.95
*7 — 0.96 | 1.16
*1,*2,*3,*10 — 0.45 | 0.55
Ant - TRx6 *4, *11 — 0.69 | 0.84
*5 — 0.75 | 0.90
Ant - Tx1 *8 — 1.10 | 1.20
Ant - Tx2 *9 — 1.20 | 1.35
*10 — 0.80 | 0.90
Ant - Rx1, 2 11 — 099 [ 1.14
VSWR VSWR | All ports in active paths 600 to 2170 MHz — — 1.50 —
g:g Ant-TRx1,2,3,4,5,6  |*2,*3,*4 —— jg
2fo Ant - TRx4 *2,*12B — — -78
Harmonics i:g Ant - Tx1 8 : : :gg dBm
i:g Ant - Tx2 *9 —— :22
1648 to 1805 MHz 25 — —
1805 to 1830 MHz 30 — —
Tx1 - Ant 2472 to 2745 MHz 25 — —
. 3296 to 10000 MHz 20 — —
Attenuation ATT 10000 to 12750 MHz 5 | — | — | ®
3420 to 3820 MHz 25 — —
Tx2 - Ant 5130 to 5730 MHz 25 — —
6840 to 12750 MHz 20 — —
Inter modulation | IMD2 *12A, 13, 14,17, 18, 21, 22 — — | —-105
product power in Ant-TRx1,2,3,4,5,6 dBm
Rx band IMD3 *12A, 15, 16, 19, 20, 23, 24 — — | —-105
Input IP3 1IP3 Ant-TRx1,2,3,4,5,6 *12A, 25, 26 — 68 —
Switching time Ts Active mode 50 % Ctl to 90 % RF — 3 5 ys
. Wake up time from
Wake up time w Idle mode to Active mode T 30 50 HS
Control current Ictl VCTL=1.80V — 1 5 uA
Supply current Ibb Active mode Vpp=2.8V — 0.22 0.4 mA
Supply current Ibb Idle mode Vpp=2.8V — — 20 A
5
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Item Symbol Path Condition Min. | Typ. | Max. | Unit
Tx1-TRx1, 2, 3,4,5,6, |*8 w0 | — | _
Rx1, 2 (Tx1 Active)

Tx2-TRx1,2,3,4,5,6  |*9 2 | — | —

Tx2 - Rx1, 2 (Tx2 Active) 40 — —
*1,%2,*3, *10

TRx1,2,3-TRx4,5,6 (TRx1,2.3,4,5,6Active) | © | — | —

TRx1, 2, 3 - TRx4, 5, 6 4,75, M1 30 | — | —

< s (TRx1, 2, 3, 4, 5, 6 Active)

*6,*7

TRx5 - TRx1, 2, 3 (TR Active) 25 | — | —
*1,%2,*3, *10

TRx1 - TRx2 (TRx1, 2 Active) 00— | -
*4,*5, *11

TRx1 - TRx2 (TRx1, 2 Active) 8 — | -
*1,%2, %3, *10

TRx1 - TRx3 (TRx1, 3 Active) e
*4, %5, *11

TR -TRx3 (TRx1, 3 Active) 20 — | -

TRx2 - TRX3 1.72,73, 10 25 | — | —

. (TRx2, 3 Active)
Isolation ISO 4 5 |1 dB

TRx2 - TRx3 (TRx2, 3 Active) = -
*1,%2,*3, *10

TRx4 - TRXS (TRx4, 5 Active) 0 1 — | —
*4, %5, *11

TRx4 - TRXS (TRx4, 5 Active) 2 = |~
*6,*7

TRx4 - TRX5 (TR Active) 15 | — | —
*1,%2, %3, *10

TRx4 - TRx6 (TRx4, 6 Active) a0 — | -
*4,*5, *11

TRx4 - TRx6 (TRx4, 6 Active) e
*1,%2,*3, *10

TRXS - TRx6 (TRX5, 6 Active) 01— | —
*4,*5, *11

TRX5 - TRx6 (TRX5, 6 Active) 2 = | -
*6,*7

TRX5 - TRx6 (TR Active) 17 | — | —
*11

Rx1-Rx2 (Rx1, 2 Active) 38— —

Electrical Characteristics are measured with all RF ports terminated in 50 Q.

Corresponding Band of TRx (UMTS/CDMA/GSM)

*1  Pin=26 dBm, 452 to 468 MHz (Band Class 5)

*2  Pin=25dBm, 704 to 787 MHz (Band 13, Band 17)
*3  Pin=26 dBm, 824 to 960 MHz (Band 5, Band 8)

*4  Pin=26dBm, 1710to 1990 MHz (Band 1 Tx, Band 2 Tx, Band 3 Tx, Band 4 Tx)
*5  Pin=10dBm, 2110t0 2170 MHz (Band 1 Rx, Band 4 Rx)

*6  Pin =26 dBm, 2300 to 2400 MHz (Band 40)

*7  Pin =26 dBm, 2500 to 2690 MHz (

*8 Pin=35dBm, 824 to 915 MHz (

*9  Pin=32dBm, 1710to 1910 MHz (GSM1800/1900 Tx)
*10 Pin=10dBm, 869 to 960 MHz (GSM850/900 Rx)

*11 Pin=10dBm, 1805to 1990 MHz (GSM1800/1900 Rx)
*12A Measured with the recommended circuit 1, 2

*12B Measured with the recommended circuit 3

GSM850/900 Tx)
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IMD Condition
fRx fTx fBlocker e
Band on TRx +20 dBm on TRx 15 dBm on Ant MD condition
IMD2 (fRx — fTx) 190 MHz *13
IMD2 (fRx + fTx) | 4090 MHz *14
Band | 2140 MHz 1950 MHz
IMD3 (2fTx —fRx) | 1760 MHz *15
IMD3 (2fTx + fRx) | 6040 MHz *16
IMD2 (fRx — fTx) 80 MHz *17
IMD2 (fRx + fTx) | 3840 MHz *18
Band Il 1960 MHz 1880 MHz
IMD3 (2fTx — fRx) | 1800 MHz *19
IMD3 (2fTx + fRx) | 5720 MHz *20
IMD2 (fRx — fTx) 45 MHz *21
IMD2 (fRx + fTx) 1715 MHz *22
Band V 880 MHz 835 MHz
IMD3 (2fTx —fRx) | 790 MHz *23
IMD3 (2fTx + fRx) | 2550 MHz *24
IIP3 Condition
Band f1 f2 1IP3 condition
+27 dBm on TRx +27 dBm on TRx [IP3 = (3 * Pout — IM3)/2
Band | 1950 MHz 1951MHz *25
Band V 835 MHz 836MHz *26

Electrical Characteristics are measured with all RF ports terminated in 50 Q.
Measured with the recommended circuit.
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Target Specification of Triple Beat Ratio

(VDD = 2.5V, Ta = 25 °C)

Condition
ltem Symbol Path 1 T2 Jammer Triple beat | \Min. | Typ. | Max. | Unit
at TRx* at TRx* at Ant product
21.5dBm 21.5dBm -30 dBm at TRx*
Triple beat Ant-TRx1, |835.5MHz| 836.5MHz | 881.5 MHz [881.5+ 1 MHz| 81 — | —
: TBR dBc
ratio 2,3,4,56
1880 MHz | 1881 MHz | 1960 MHz | 1960 + 1 MHz | 81 — —

Electrical Characteristics are measured with all RF ports terminated in 50 Q.
Measured with the recommended circuit

Target Specification of Input IP2

(VDD = 2.5V, Ta = 25 °C)

Condition
ltem | Symbol Path at'-Pl(?x* Jz?w::](tar IM2 product | Min. Typ. Max. | Unit
24dBm | —20dBm | TRX
836.61 1718.61 881.61 135 | — —
836.61 45 881.61 955 — —
Ant-TRx1, | 1885 3850 1965 95.5 — —
Input P21 11P2- 153 4 5.6 | 1885 80 1965 955 — — | dBm
17325 3865 21325 955 — —
17325 400 21325 955 — —

Electrical Characteristics are measured with all RF ports terminated in 50 Q.
Measured with the recommended circuit
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Recommended Circuit 1

Operation frequency range: 0.7-2.7 GHz
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*1: No DC blocking capacitors are required on all RF ports. (Except sourcing DC bias)
*2: DC levels of all RF ports are GND.

*3: L1 (22 nH) and C1 (22 pF) are recommended on Ant port for ESD protection.

*4: C2 capacitor (100 pF) is recommended.

*5: TRx5 is recommended for Band7.
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Recommended Circuit 2

Operation frequency range: 0.45-2.7 GHz
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*1: No DC blocking capacitors are required on all RF ports. (Except sourcing DC bias)
*2: DC levels of all RF ports are GND.

*3: L1 (47 nH) and C1 (22 pF) are recommended on Ant port for ESD protection.

*4: C2 Capacitor (100 pF) is recommended.

*5: TRx5 is recommended for Band7.

*6: L2 (12 nH) is recommended on a TRx port assigned for Band | to improve IMD2 performance. (Rx-Tx (190 MHz))

10
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Recommended Circuit 3

2nd Harmonics Improvement at LTE (Band13)
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*1: No DC blocking capacitors are required on all RF ports. (Except sourcing DC bias)
*2: DC levels of all RF ports are GND.

*3: L1 (47 nH) and C1(22 pF) are recommended on Ant port for ESD protection.

*4: C2 Capacitor (100 pF) is recommended.

*5: TRx5 is recommended for Band7.

*6: L2 (1.8 nH) and C3 (4.0 pF) are recommended when TRx4 is assigned for Band 13.

1
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Recommended Land Pattern

* PKG: 3.4 mm x 2.6 mm * Metal mask thickness: 110 pm Land
:Lan
¢ Pin pitch: 0.4 mm
UV .
: Metal area in board (*1) : Mask (Open area)

*1: GND plane is recommended. D : Resist (Open area)
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PCB Design for UQFN-26P
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Package Outline

(Unit: mm)

26PIN UQFN (PLASTIC)
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Thermal Die Pad
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PALLADIUM PLATING

O~ ]410.05

TERMINAL SECTION

Note:Terminal burr height 0.05mm MAX.

PACKAGE STRUCTURE

SONY CODE UQFN-26P-01 PACKAGE MATERIAL EPOXY RESIN
TERMINAL TREATMENT | PALLADIUM PLATING
TERMINAL MATERIAL | COPPER ALLOY

JEITA CODE

JEDEC CODE — PACKAGE MASS 0.0139
PN AP-4000-260118 Rev. 0
ISSUED ' 1] 06 20 REVISED
PRODUCTION LINE COMPILING DIV.
SDT ENGINEERING DIVISION

REMARKS
PKG CORD:UR-26-1
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Marking

MARKING C: M3582

$1) BHUODYFES (Max3LTTALES) ¢RET3,
(RRITHARCOZRBEARBEECE . o
. = —F—
BEEUTR2EAL Y bARCEYRTT B, ) L Cy i

atbEI-F (2EZEY L ARDIEY FARERT) *RET 5. rﬂBvﬁ
bBEI-F (Q¥EEY bARO2E Y FBEERT) #BET 3, . L=
CBEI-F (2ERCY FARO3CY } BEER) 4EET 3, c e
dBEI-F (2EECy FARDAEY FAEET) 2EET 5. DETAIL B

12) CHUHAL (Max5XT) 2EET 2.
(GXFEBALHARBRMAERBTRECHE S, )
i3) ¥-7%&E. MAXO0. 05mmD%.

< INSTRUCTIONS >
1) LOT NO. ( MAX 3 CHARACTERS : SERIAL CODE ) IN SECTION B.
( FOLLOW RULES FOR ABBREVIATIONS.
MANUFACTURING YEAR IS DISPLAYED BY FOLLOWING BYNARY BIT SYSTEM. )
A YEAR CODE( THE 1ST BIT OF A BINARY SYSTEM BIT SYSTEM IS DISPLAYED IN I DOT ) 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 c.
A YEAR CODE ( THE 4TH BIT OF A BINARY SYSTEM BIT SYSTEM IS DISPLAYED IN 1 DOT ) IN SECTION d.
2) TYPE NO. ( MAX 5 CHARACTERS ) IN SECTION C.
( FOR MORE THAN 5 CHARACTERS FOLLOW RULES FOR ABBREVIATIONS. )
3) MARK DEPTH MAX 0.05 mm
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Note
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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