SONY

High Cap Switchable Step Capacitor (SPI 32-bit) For Antenna Tuning

CXM3604UR

Description

This product has single 5-bit capacitor array with high accuracy.

Sony GaAs JPHEMT process is utilized for antenna tuning solution which needs high linearity and high Quality factor.

Features

@ 5 bits resolution Switchable Step Capacitor

@ High power handling and High linearity

@ High Q factor and High accuracy capacitor (+/-5 % typ.)
@ Low insertion loss

@ Through path

& Standby mode (Wakeup time < 40 us)

@ Applicable frequency 100 MHz to 3 GHz

@ SPI 32-bit interface (1.8 V typ.)

€ Low voltage operation : 2.4 Vto 3.3V

€ Small package: UQFN-12P (2.2 mm x 2.2 mm x 0.6 mm Max.)
@ Robustness against ESD

@ Lead-Free and RoHS Compliant

Structure

5 bits Capacitor Array: GaAs Junction Gate pHEMT (JPHEMT) MMIC
Driver: CMOS

This IC is ESD sensitive device. Special handling precautions are required.

E12825A2X
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Block Diagram & Pin Configuration

UQFN-12P PKG (2.2 mm x 2.2 mm x 0.6 mm Max.)
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Truth Table
Bit | Set Function Description
31 0 |Write mode Write to the Device
30 0 Address
29 0 (Slave Type)
28| O
27| O
26 0 Address
25 0 (Slave Identifer)
24| 0
23] O
22 | 1/0
21| 1/0
20 | 1/0 (Asdg/eeSZm register) [22:18]=01000b
19 | 1/0
18 | 1/0
17 0 |Not Used
16 | 1/0 |Standby* "1"=Active Mode, "0"=Standby Mode
15| 1/0 F1 selected ["1"=ON, "0"=0OFF
14 | 1/0 F2 selected ["1"=ON, "0"=OFF
13 | 1/0 F3 selected ["1"=ON, "0"=OFF
12 | 1/0 F4 selected ["1"=ON, "0"=OFF
11| 1/0 F5 selected ["1"=ON, "0"=OFF
10 | 1/0 F6 selected ["1"=ON, "0"=OFF(Through path)
9 0 Fixed
8 0 Data Fixed
7 0 Fixed
6 0 Fixed
5 0 Fixed
4 0 Fixed
3 0 Fixed
2 0 Fixed
1 0 Fixed
0 0 |Not Used

*1 Standby

Standby bit is for low current operation in SSC disabled in mobile phone.

On Standby mode bias voltage for SSC part is shutoff.

Regardless of standby and active, IC can receive SPI data during supplying regular voltage to SPI_Vpp.
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DC Bias Condition

Ta=25°C
Parameter Symbol Min. Typ. Max. Unit
Vop Vbb 2.40 2.80 3.30
SPI_Vpp(H) SPI_Vop 1.62 1.80 1.98
SPI_CLK(H)
SPI_DATA(H) SPI_Vpp x 0.7 — SPI_Vpp + 0.3 v
SPI_FRM(H) SPI_CLK
SPI_DATA
SPI_CLK(L) SPI_FRM
SPI_DATA(L) -0.3 — SPI_Vpp x 0.2
SPI_FRM(L)
SPI Interface
Parameter Specification
Address bits 16 bhits
Data bits 16 bits
Total bits 32 bits
Clock rate 26 MHz max.
Clock edge -
(data sampling) Rising edge
Definition of Timing
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Absolute Maximum Ratings

Bias Voltage
Control Voltage

Maximum input power
Operating Temperature

Storage Temperature

Ve

SPI_Vpp, DATA,
CLK, FRM

Topr

Tstg

4

3.5

+36

-30 to +90

-65 to +150

\% Ta=25°C
\% Ta=25°C

dBm Duty cycle = 12.5% to 50 %, Ta=25 °'C

°C
°C
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Electrical Characteristics

Item Symbol Condition Min. Typ. Max. Unit
RF pins 50 Q terminated. | SPI_FRM =H,
SPI_Bias current SPI_IDD No RF power input. When signal is 140 — 300 MA
SPI_Vpp =18V input.
Time from SPI_Vpp,
SPI_Enable SPLEN turn on to SPI__FIIQDIT/I H_level o o 150 ns
Clock frequency CLK_Freq SPI_Vpp Enable — — 26 MHz
Clock cycle tCC CLK_Freq =26 MHz 34 39 42 ns
Clock begin time tCB 19.5 — — ns
Clock end time tCE 9.5 — — ns
Clock width High tCWH tCC/2 17 — 21 ns
Clock width Low tCWL tCC/2 17 — 21 ns
Data setup time tDS 14 — — ns
Data hold time tDH 14 — — ns
) Wake-up time of inside DC-DC converter
Wake-up time tWakeup — — 40 uS
(Vop On, release standby mode)

Ta=25°C, Vpp=2.8V, SPI_Vpp =18V

Item Symbol Path Condition State Min. | Typ. | Max. | Unit

IDD . Active mode, SPI:hit[16] = H — 140 190 300

DC Standby mode, SPI:bit[16] = L — 5 7 10
Supply Current SPI IDD . Active mode, SPI:hit[16] = H — 15 4 16 WA

- Standby mode, SPI:bit[16] = L — 15 4 16

ALL OFF | -8.7 -7.3 -5.9

C1 ON -6.8 -5.4 -4.0

Freq C2 ON -5.6 -4.3 -3.0

= 900 [MHZ] C3 ON -4.1 -2.9 -1.9

C4 ON -2.8 -1.6 -1.2

C5 ON -1.4 | -0.7 -0.4

Series ALL ON -0.6 -0.3 -0.1

connection ALL OFF | -4.4 -3.2 -2.0

C1 ON -3.4 | -2.2 -1.0

Transmission Freq. C2 ON -2.9 -1.7 -0.7
Performance s21 RF1-RF2 — 2000 [MHzZ] C30N | -21 | -1.1 | -05 | dB

C4 ON -1.2 -0.6 -0.4

C5ON -0.6 -0.4 -0.2

ALL ON -0.5 -0.3 -0.1

ALL OFF | -0.5 -0.3 | -0.15

C1ON -0.7 -0.4 -0.2

Shunt Freq C2 ON -0.8 -0.5 -0.3

connection | = 900 [MHz] C3ON | -1.6 | 08 | 06

C4 ON -3.3 -1.6 -1.1

C5ON -5.7 -3.8 -2.2

ALLON | -119 | -9.9 -7.9

Electrical Characteristics are measured with all RF ports terminated by 50 Q.
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Item Symbol Path Condition State Min. Typ. Max. | Unit
Calloff 0 (ALL OFF) 107 | 115 | 1.3
c1 1(C1ON) 132 | 142 | 152
c2 2 (C20N) 155 | 167 | 179
3 179 | 1.93 | 2.07
c3 4 (C30N) 200 | 215 | 2.30
5 223 | 240 | 257
6 245 | 264 | 2.83
7 268 | 2.88 | 3.08
c4 8 (C4 ON) 286 | 3.08 | 3.30
9 307 | 330 | 353
10 329 | 354 | 3.79
11 351 | 377 | 4.03
12 369 | 3.97 | 425
13 3.90 | 420 | 450
14 414 | 445 | 476
Capacitance Calculated by 15 432 | 465 | 4.98
1 cs RFL S-parameter 16 (C5 ON) 451 | 485 | 510 | ™
at 900 MHz.
17 468 | 504 | 5.40
18 487 | 524 | 561
19 505 | 543 | 581
20 523 | 563 | 6.03
21 541 | 582 | 6.23
22 559 | 6.0l | 6.43
23 575 | 6.19 | 6.63
24 595 | 6.40 | 6.85
25 6.13 | 659 | 7.05
26 6.30 | 6.78 | 7.26
27 6.45 | 6.94 | 7.43
28 6.62 | 7.12 | 7.62
29 679 | 7.30 | 7.81
30 6.96 | 7.48 | 8.00
Callon 31 (ALLON) 713 | 7.67 | 821

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

*1: Capacitance calculation

Z=R+jX,X=1/(w-C)=>."C=1/2m-f-X)
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Item Symbol Path Condition State Min. | Typ. | Max. | Unit

C1 ON -75 | -47 | -40

C2 ON -75 | 49 | -40

2o C3 ON -75 | -50 | -40

C4 ON -75 | -57 | -40

C5ON -80 | -70 | -40

Series ALL ON -75 | -66 | -40

connection C1ON -75 | -54 | -40

C2 ON -75 | -55 | -40

3f0 C3 ON -75 | -58 | -40

C4 ON -75 | -64 | -40

Input Port : RF1 C5 ON -90 | -78 -40

ALL ON -90 | -81 | -40

. Freq. = 824 to 915 MHz ALL OFE 75 | -50 40
Harmonics RF1-RF2 dBm

Pin = 35 dBm C1ON -75 | -51 | -40

C2 ON -75 | -562 | -40

2fo 50 Q LOAD C30ON -75 | -50 | -40

C4 ON -75 | -53 | -40

C5 ON -75 | -60 | -40

Shunt ALL ON -75 | -65 | -40

connection ALL OFF -80 | -72 | -40

C1ON -80 | -69 | -40

C2 ON -75 | -67 | -40

3fo C3 ON -75 | -65 | -40

C4 ON -75 | -65 | -40

C5 ON -85 | -74 | -40

ALL ON -80 | -69 | -40

Electrical Characteristics are measured with all RF ports terminated by 50 Q.
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Item Symbol Path Condition State Min. | Typ. | Max. | Unit
C1ON — — -36
C2 ON — — -36
C3 ON — — -36
2fo
C4 ON — — -36
C5 ON — — -36
i ALL ON — — -36
RF1-RF2 | S°Mes
connection C1ON — — -36
C2 ON — — -36
C3ON — — -36
3fo
Input port : RF1 C4ON — | — | -36
C5 ON — — -36
Harmonics Freq. = 824 to 915 MHz ALL ON _ _ -36
ALL OFF — — -36
under Pin = 35 dBm dBm
Variable C1ON — — -36
LOAD VSWR =5 C2 ON — — -36
2fo C3 ON — — -36
ALL phase C4 ON — — -36
C5 ON — — -36
ALL ON — — -36
RF1-RF2 | SMUNt
connection ALL OFF — — -36
C1ON — — -36
C2 ON — — -36
3fo C3 ON — — -36
C4 ON — — -36
C5ON — — -36
ALL ON — — -36
Time from falling edge of SPI_FRM
to 100 % RF transient power
Switching
Time SW RFL-RF2 | req.= 824 t0 915 MHz - 8 | 9 | 1|
Pin =35 dBm
50 Q LOAD
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Recommended Circuitl

Series connection Case

[a) [a)
- e
©) ©)

SPI_DATA ©

SPI_CLK O GND

SPI_FRM © GND

Q [a)
< Z
0}

RF2 (Ant side)

*1

*1: RF1 and RF2 connecting to signal line.
*2: Chypass = 0.1 yF
*3: Inductor value depending on design. DC level of both RF1 and RF2 is GND.
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Recommended Circuit2

Shunt connection Case

GND
GND

RF1

©

SPI_DATA

SPI_CLK GND

©

RF1

SPI_FRM GND

o [a) [a)
> zZ zZ
) O]

*1: RF1 port connecting to signal line, RF2 port connecting to gnd. DC level of RF1 is GND.
*2: Cbypass = 0.1 yF.
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Recommended Land Pattern

(Unit : mm)

PEG 0 2.2mm
Pin pitch :

2,2{PKG Lin

2. 2mm ¥Metal mask thlckness : 110um
J0.5mm
2.4
2.2(PKG Llne}
1.48
1.4
1.1
) 7 %A
7
7 "
=
— _ nd

Detail A

0.225%

%% .
i ) ‘M
: Land
@ : Mask (Open area)
|:| : Resist (Open area)

RO.05% {Mask)

PKG Line

0.325,0.04

i
| N
-

7

X
-
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Package Outline
(Unit : mm)
12PIN UQFN (PLASTIC)
0. 585553
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TERMINAL SECTION

Note:Cutting burr of

lead are 0. 0%mm MAK.

PACKAGE STRUCTURE

SONY CODE UOFM-12P-30] PACEAGE WATERIAL EPOXY RESIN
TERKINAL TREATHMENT | GOLD FLATING
A p- 2-2.2x2.2-0. 5
{EITA CODE |F-UOFNTZ-2 Zx2. 270 TERFINAL WATERIAL | NICKEL
JEDEC CODE PACKAGE MASS 0. 0089

PAAT Ko L s
T AB-Z000-120MANI Rev. ()
|Z3UED ZE¥ISED
N 2, 06, 14
FEODUCTION LIKE COMFILING 2%
S0ONY SEMICOMDUCTOR.

RENARES
PEG

CODE-UR-12-FAN
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Marking

!

/
PIN 1 INDEX/

MARKING C: GL

1) HF@0v &S (Max3ITFTALES) FEET 3.

(AETFRARC 2 ARG ARARCE). ol
BEEQTTOEECY FERCLUETTE, ) u@gn
SHET- " (DB L ER0 1 Sy | AEET) SEET . .C[f;jﬂ

bhatgkg-F (PEEFY FFRO2 Sy LBFET) #HEETA.
cHEQ-F (2EFCy b ARQAC Y FERET) 2EET A, .
1B (0EFEY FER04Cy | BEET) tRET A, DETAIL B
F2) CHEERE (Max2IF) *RET S,
2T TrEi 2B R RERETAT R, |
< |NSTRUCTIONS »
[} LOT WO. ( MAX 3 CHARACTERS : SERIAL CODE | IW SECTION B.
[ FOLLOW BULES FO8 ABBREWIATIONS.
PANUFACTURING YE&R |5 DISPLAYED BY FOLLOWING BYNARY RIT SYSTEM.
A YEAR CODE! THE IST BIT DF & SINARY SYSTEW BT SYSTEM |5 DISPLAYED (N | DOT |IN SECTION &
A YEAR CODE! THE INWD BIT OF & SINARY SYSTEF BIT 3YSTEM |5 DISPLAYED (N 1 DOT | IN SECTION b.
A YEAR CODE! THE 3RL BIT OF & SIMARY SYSTEM BIT SYSTEM |5 DISPLAYED IM 1 DOT 1IN SECTION .
A YEAR CODE! THE 4TH BIT OF & SINARY SYSTEM BIT SYSTEM IS5 DISPLAYED W I DOT FIN SECTIOK d.
P TYPE WO. 0 MAX 7 CHARACTERS | N SECTION .
{ FOR WORE THAN 2 CHARACTERS FOLLOW BULES FOR ABEREVIATIONSE |
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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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