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AN26214A
W-CDMA Triple Band LNA-IC

Overview
AN26214A is LNA-IC for triple band (800 MHz / 2.1 GHz / 1.7GHz) WCDMA.
Realizing high performance by using 0.18 mm SiGeC Bi-CMOS process (fT = 90 GHz, fmax = 140 GHz). 
Each Band is selectable and Gain-mode is changeable, controlled by integrated CMOS logic circuit.
Achieving miniaturization by using small size Wafer Level Chip Size Package (WLCSP).

Features
Low voltage operation +2.85 V typ.
Low current consumption 3 mA typ. (High-Gain mode)

11 µA typ. (2GHz Low-Gain mode)
25 µA typ. (800 MHz/1.7 GHz Low-Gain mode)

High gain(Gain) 16.3 dB typ. fRX = 2140 MHz (High-Gain mode)
16.3 dB typ. fRX = 884.5 MHz (High-Gain mode)
16.3 dB typ. fRX = 1862.5 MHz (High-Gain mode)

Low noise figure(NF) 1.55 dB typ. fRX = 2140 MHz (High-Gain mode)
1.25 dB typ. fRX = 884.5 MHz (High-Gain mode)
1.35 dB typ. fRX = 1862.5 MHz (High-Gain mode)

Low distortion –6.0 dBm typ. fRX = 2140 MHz (High-Gain mode)
(IIP3 +10 MHz detuning) 2.0 dBm typ. fRX = 884.5 MHz (High-Gain mode)

–6.0 dBm typ. fRX = 1862.5 MHz (High-Gain mode)
Small package(WLCSP)

Applications
Triple-band W-CDMA handset.

Package
11 pin Wafer level chip size package (WLCSP)
Size : 1.16 × 1.56 mm (0.4 mm pitch) 

Type
Bi-CMOS IC

212621400306040
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Application Circuit Example (Block Diagram)

CNT3
(Gaincnt)

CNT2
(Bandsel2)

(Top View) CNT1
(Bandsel1)

L5L4

800MOUT

L6

2.1GOUT1.7GOUT

800MIN
2.1GIN1.7GIN

A1 A2 A3 A4

B1 B2 B4

C1 C3 C4C2

C6

L3

C5

C4

L2

C3

C2

L1

C1

VCC

C7

PanasonicECJ0EB1H102K and other10 pF//100 pF//1000 pF1005C7

PanasonicECJ0EB1H101K100 pF1005C5

PanasonicECDG0E6R8C6.8 pF1005C6

PanasonicELJRF5N6JF25.6 nH1005L5

PanasonicELJRF15NJF215 nH1005L6

PanasonicECDG0E2R2B2.2 pF1005C4

PanasonicECDG0E2R4B2.7 pF1005C2

PanasonicECJ0EB1H101K100 pF1005C3

PanasonicELJRF1N2DF21.2 nH1005L2

ManufacturerModelValueChip sizePart name

PanasonicECJ0EB1H101K100 pF1005C1

PanasonicELJRF8N2JF28.2 nH1005L4

PanasonicELJRF3N3DF23.3 nH1005L3

PanasonicELJRF1NDF21 nH1005L1

212621400406040
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N.C－N.C.B3

800 MHz RF InputInputIN3C4

2.1 GHz RF InputInputIN2C3

High-Gain / Low-Gain SWInputCNT3C2

1.7 GHz RF InputInputIN1C1

Band SW2InputCNT2B4

GNDGroundGNDB2

VCCPower SupplyVCC1B1

800 MHz RF OutputOutputOUT3A4

2.1 GHz RF OutputOutputOUT2A3

1.7 GHz RF OutputOutputOUT1A2

Band SW1InputCNT1A1

DescriptionTypePin namePin No.

212621400506040

Pin Descriptions
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⎯mA20ICCSupply current2

NotesUnitRatingSymbolParameterA No.

*3°C–40 to +125TstgStorage temperature5

*3°C–20 to +85ToprOperating ambient temperature4

*2mW50.8PDPower dissipation3

*1V3.0VCCSupply voltage1

NotesUnitRangeSymbolParameter

*V2.70 to 2.95VCCSupply voltage range

212621400606040

Notes)*1: The values under the condition not exceeding the above absolute maximum ratings and the power dissipation.
*2: The power dissipation shown is the value at Ta = 85°C for the independent (unmounted) IC package.

When using this IC, refer to the PD-Ta diagram of the package standard  and use under the condition not exceeding the allowable value.
*3: Except for the power dissipation, operating ambient temperature, and storage temperature, all ratings are for Ta = 25°C.

Absolute Maximum Ratings

Operating supply voltage range

Note) *: The values under the condition not exceeding the above absolute maximum ratings and the power dissipation.
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Voltage and Current Ranges
Note)  The ranges on  the list are the voltages of respective pins in relation to GND.  

Do not apply the voltages or the currents from external into the pins which are not on the list.

—V—N.C.B3

*1V—IN3C4

*1V—IN2C3

—V– 0.3 to (VCC)CNT3C2

*1V—IN1C1

—V– 0.3 to (VCC)CNT2B4

—V0GNDB2

—V– 0.3 to (VCC)OUT1A2

– 0.3 to (VCC)CNT1

NoteUnitRangePin namePin No.

—V0 to 3.0VCC1B1

—V– 0.3 to (VCC)OUT3A4

—V– 0.3 to (VCC)OUT2A3

—VA1

212621400706040

Note) *1 : RF signal input pin. (Maximum input power is 0dBm.) Do not apply DC voltages.
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Electrical Characteristics at VCC = 2.85 V
Note) Ta = 25°C±2°C unless otherwise specified.

—µA8025—VCC current at 1.7 GHz Low-Gain mode.
No input signal1IccLcCircuit current LG (1.7 GHz)DC-6

—mA4.23.0—VCC current at 1.7 GHz High-Gain mode.
No input signal1IccHcCircuit current HG (1.7 GHz)DC-3

Current at SW pin
VIL = 0 V

VIL = VCC × 0.20

VCC current at 800 MHz Low-Gain mode.
No input signal

VCC current at 800 MHz High-Gain mode.
No input signal

—µA6011—VCC current at 2.1 GHz Low-Gain mode.
No input signal1IccLaCircuit current LG (2.1 GHz)DC-4

—µA8025—1IccLbCircuit current LG (800 MHz)DC-5

—V3.02.852.57VIH = VCC × 0.901VIHSW voltage(High)DC-7

—V0.6—0.01VILSW voltage(Low)DC-8

—µA3010—Current at SW pin
VI H = VCC

1IIHSW current(High)DC-9

DC electrical characteristics

—mA4.23.0—VCC current at 2.1 GHz High-Gain mode.
No input signal1IccHaCircuit current HG (2.1 GHz)DC-1

—mA4.23.0—1IccHbCircuit current HG (800 MHz)DC-2

—µA300—1IILSW current(Low)DC-10

Limits

Typ
Unit

Max
Test

circuits Notes
Min

ConditionsSymbolParameterB No.

212621400806040
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Electrical Characteristics (continued) VCC =  2.85 V
Note) Ta = 25°C±2°C, fRXa = 2 140 MHz, PRX = –30 dBm, CW unless otherwise specified.

High-Gain mode
f1 = 2170 MHz, PRX1 = –40 
dBm
f2 = 2170 MHz – 190 MHz
Input 2 signals (f1, f2)

High-Gain mode
f1 = fRXa – 190 MHz
PRX1 = –27 dBm
f2 = fRXa –95 MHz
PRX2 = –33 dBm
Input 2 signals (f1, f2)

High-Gain mode
f1 = fRXa + 10 MHz
f2 = fRXa + 20 MHz
Input 2 signals (f1, f2)

Low-Gain mode
f = 2 140 MHz, PRX = –20 dBm

—dBm—–6.0–11.01IIP3H1SaIIP3
+10 MHz detuning HGA-3

—dBm—0.0–11.0

High-Gain mode
f1 = fRXa – 10 MHz
f2 = fRXa – 20 MHz
Input 2 signals (f1, f2)

1IIP3H2SaIIP3
–10 MHz detuning HGA-4

—dBm—–1.0–6.01IIP3_2045
HSa

IIP3
–95 MHz detuning HGA-5

—dBm—–4.5–8.0

High-Gain mode
f1 = fRXa – 190 MHz
PRX1 = –27 dBm
f2 = fRXa – 380 MHz
PRX2 = –45 dBm
Input 2 signals (f1, f2)

1IIP3_1760
HSa

IIP3
–190 MHz detuning HGA-6

2.1 GHz : AC electrical characteristics (High-Gain mode)

—dB18.016.314.8High-Gain mode
f = 2 140 MHz1GHSaPower Gain HGA-1

—dB–4.5–7.0–9.51GLSaPower Gain LGA-2

—dBm—–12–191IP1dBHSaInput P1dB
TX undesired signal input HGA-7

Limits

Typ
Unit

Max
Test

circuits Notes
Min

ConditionsSymbolParameterB No.

212621400906040
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High-Gain mode
f1 = fRXb
PRX1 = –40 dBm
f2 = fRXb – 45 MHz
Input 2 signals (f1, f2)

High-Gain mode
f1 = fRXb – 45 MHz
PRX1 = –27 dBm
f2 = fRXb – 22.5 MHz
PRX2 = –47 dBm
Input 2 signals (f1, f2)

High-Gain mode
f1 = fRXb + 10 MHz
f2 = fRXb + 20 MHz
Input 2 signals (f1, f2)

Low-Gain mode
f = 884.5 MHz, PRX = –20 dBm

—dBm—2.0–8.02IIP3H1SbIIP3
+10 MHz detuning HGB-3

—dBm—0.0–8.0

High-Gain mode
f1 = fRXb – 10 MHz
f2 = fRXb – 20 MHz
Input 2 signals (f1, f2)

2IIP3H2SbIIP3
–10 MHz detuning HGB-4

—dBm—12.57.52IIP3_862
HSb

IIP3
–22.5 MHz detuning HGB-5

—dBm—2.0–5.5

High-Gain mode
f1 = fRXb – 45 MHz
PRX1 = –27 dBm
f2 = fRXb – 90 MHz
PRX2 = –50 dBm
Input 2 signals (f1, f2)

2IIP3_794.5
HSb

IIP3
–45 MHz detuning HGB-6

800 MHz : LNA AC characteristics

—dB18.016.314.8High-Gain mode
f = 884.5 MHz2GHSbPower Gain HGB-1

—dB–2.5–5.0–7.52GLSbPower Gain LGB-2

—dBm—–12–192IP1dBHSbInput P1dB
TX undesired signal input HGB-7

Limits

Typ
Unit

Max
Test

circuits Notes
Min

ConditionsSymbolParameterB No.

212621401006040

Electrical Characteristics (continued) VCC =  2.85 V
Note) Ta = 25°C±2°C, fRXa = 2 140 MHz, PRX = –30 dBm, CW unless otherwise specified.
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High-Gain mode
f1 = 1880 MHz, PRX1 = –40 dBm
f2 = 1880 MHz – 95 MHz
Input 2 signals (f1, f2)

High-Gain mode
f1 = fRXa – 95 MHz
PRX1 = –27 dBm
f2 = fRXa – 47.5 MHz
PRX2 = –33 dBm
Input 2 signals (f1, f2)

High-Gain mode
f1 = fRXa + 10 MHz
f2 = fRXa + 20 MHz
Input 2 signals (f1, f2)

Low-Gain mode
f = 1 862.5 MHz,
PRX = –20 dBm

—dBm—–6.0–11.03IIP3H1ScIIP3
+10 MHz detuning HGC-3

—dBm—–4.5–11.0

High-Gain mode
f1 = fRXa – 10 MHz
f2 = fRXa – 20 MHz
Input 2 signals (f1, f2)

3IIP3H2ScIIP3
–10 MHz detuning HGC-4

—dBm—–1.0–6.03IIP3_1815
HSc

IIP3
–47.5 MHz detuning HGC-5

—dBm—–3.0–6.5

High-Gain mode
f1 = fRXa – 95 MHz
PRX1 = –27 dBm
f2 = fRXa – 190 MHz
PRX2 = –45 dBm
Input 2 signals (f1, f2)

3IIP3_1672.5
HSc

IIP3
–95 MHz detuning HGC-6

1.7 GHz : LNA AC characteristics

—dB18.016.314.8High-Gain mode
f = 1 862.5 MHz3GHScPower Gain HGC-1

—dB–5.5–8.0–10.53GLScPower Gain LGC-2

—dBm—–12–193IP1dBHScInput P1dB
TX undesired signal input HGC-7

Limits

Typ
Unit

Max
Test

circuits Notes
Min

ConditionsSymbolParameterB No.

212621401106040

Electrical Characteristics (continued) VCC =  2.85 V
Note) Ta = 25°C±2°C, fRXa = 2 140 MHz, PRX = –30 dBm, CW unless otherwise specified.
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Electrical Characteristics (Reference values for design) VCC =  2.85 V
Notes) Ta = 25°C±2°C, fRXa = 2 110 MHz to 2 170 MHz, PRX = –30 dBm, CW  unless otherwise specified.

The characteristics are logical values derived from the design of the IC and are not guaranteed by inspection.
If a problem does occur related to these characteristics, Matsushita will respond in good faith to user concerns.  

—dBm—–1.0–6.0

High-Gain mode
f1 = fRXa – 190 MHz
PRX1 = –27 dBm
f2 = fRXa – 95 MHz
PRX2 = –33 dBm
Input 2 signals (f1, f2)

1IIP3_2045
Ha

IIP3
–95 MHz detuning HGD-9

—dBm—–4.5–8.0

High-Gain mode
f1 = fRXa – 190 MHz
PRX1 = –27 dBm
f2 = fRXa – 380 MHz
PRX2 = –45 dBm
Input 2 signals (f1, f2)

1IIP3_1760 
Ha

IIP3
–190 MHz detuning HGD-10

High-Gain mode
f1 = fRXa – 10 MHz
f2 = fRXa – 20 MHz
Input 2 signals (f1, f2)

High-Gain mode
f1 = fRX – 190 MHz
PRX1 = –27 dBm
f2 = 2fRX – 190 MHz
PRX2 = –35 dBm
Input 2 signals (f1, f2)

Low-Gain mode
f = fRXa

Low-Gain mode
f = fRXa, PRX = –20 dBm

—dB1.901.55—High-Gain mode
f = fRXa1NFHaNoise figure HGD-3

—dB10.07.0—1NFLaNoise figure LGD-4

—dBm– 113–120—

High-Gain mode
f1 = fRXa – 190 MHz
PRX1 = –27 dBm
f2 = 190 MHz
PRX2 = –75 dBm
Input 2 signals (f1, f2)

1IM2_190
Ha

2nd intermodulation distortion
Input level HGD-5

—dBm–95–100—1IM2_4090
Ha

2nd intermodulation distortion
Input level HGD-6

—dBm—–6.0–11.0

High-Gain mode
f1 = fRXa + 10 MHz
f2 = fRXa + 20 MHz
Input 2 signals (f1, f2)

1IIP3H1aIIP3
+10 MHz detuning HGD-7

2.1 GHz : LNA AC characteristics

—dB18.016.314.8High-Gain mode
f = fRXa1GHaPower Gain HGD-1

—dB–4.5–7.0–9.51GLaPower Gain LGD-2

—dBm—0.0–11.01IIP3H2aIIP3
–10 MHz detuning HGD-8

Limits

Typ
Unit

Max
Test

circuits Notes
Min

ConditionsSymbolParameterB No.

212621401206040
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Low-Gain mode
f = fRXa

Low-Gain mode
f = fRXa

Low-Gain mode
f = fRXa

High-Gain mode
f1 = fRX
PRX1 = –40 dBm
f2 = fRX – 190 MHz
PRX2 : Var.
Input 2 signals (f1, f2)

—dB–20–30—High-Gain mode
f = fRXa1ISOHaReverse isolation

HGD-13

—dB–4.0–7.0—1ISOLaReverse isolation
LGD-14

—dB—8.07.0High-Gain mode
f = fRXa1S11HaInput return loss HGD-15

—dB—9.57.01S11LaInput return loss LGD-16

—dB—9.58.5High-Gain mode
f = fRXa1S22HaOutput return loss HGD-17

2.1 GHz : LNA AC characteristics

—dBm—–1.5–6.5

High-Gain mode
f1 = fRX – 190 MHz
PRX1 = –27 dBm
f2 = 2f1 + fRX
PRX2 = –25 dBm
Input 2 signals (f1, f2)

1IIP3_6040
Ha

IIP3
HGD-11

—dBm—–12–191IP1dB
Ha

Input P1dB
TX undesired signal input HGD-12

—dB—9.58.51S22LaOutput return loss LGD-18

Reference values

Typ
Unit

Max
Test

circuits Notes
Min

ConditionsSymbolParameterB No.

212621401306040

Electrical Characteristics (Reference values for design) (continued) VCC =  2.85 V
Notes) Ta = 25°C±2°C, fRXa = 2 110 MHz to 2 170 MHz, PRX = –30 dBm, CW unless otherwise specified.

The characteristics are logical values derived from the design of the IC and are not guaranteed by inspection.
If a problem does occur related to these characteristics, Matsushita will respond in good faith to user concerns.  
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—dBm—2.0–8.0

High-Gain mode
f1 = fRXb + 10 MHz
f2 = fRXb + 20 MHz
Input 2 signals (f1, f2)

2IIP3H1bIIP3
+10 MHz detuning HGE-7

—dBm—0.0–8.0

High-Gain mode
f1 = fRXb – 10 MHz
f2 = fRXb – 20 MHz
Input 2 signals (f1, f2)

2IIP3H2bIIP3
–10 MHz detuning HGE-8

—dBm—12.57.5

High-Gain mode
f1 = fRXb – 45 MHz
PRX1 = –27 dBm
f2 = fRXb – 22.5 MHz
PRX2 = –47 dBm
Input 2 signals (f1, f2)

2IIP3_862
Hb

IIP3
–22.5 MHz detuning HGE-9

—dBm—2.0–5.5

High-Gain mode
f1 = fRXb – 45 MHz
PRX1 = –27 dBm
f2 = fRXb – 90 MHz
PRX2 = –50 dBm
Input 2 signals (f1, f2)

2IIP3_794.5
Hb

IIP3
–45 MHz detuning HGE-10

Low-Gain mode
f = fRXb

Low-Gain mode
f = fRXb                                               
PRX = –20 dBm

—dB1.851.25—High-Gain mode
f = fRXb2NFHbNoise figure HGE-3

—dB9.06.0—2NFLbNoise figure LGE-4

—dBm–90–100—

High-Gain mode
f1 = fRXb – 45 MHz
PRX1 = –27 dBm
f2 = 45 MHz, PRX2 = –55 dBm
Input 2 signals (f1, f2)

2IM2_45
Hb

2nd intermodulation distortion
Input level HGE-5

—dBm–72–78—

High-Gain mode
f1 = fRX – 45 MHz
PRX1 = –27 dBm
f2 = 2fRX – 45 MHz
PRX2 = –50 dBm
Input 2 signals (f1, f2)

2IM2_1715
Hb

2nd intermodulation distortion
Input level HGE-6

800 MHz : LNA AC characteristics

—dB18.016.314.8High-Gain mode
f = fRXb2GHbPower Gain HGE-1

—dB–2.5–5.0–7.52GLbPower Gain LGE-2

Reference values

Typ
Unit

Max
Test

circuits Notes
Min

ConditionsSymbolParameterB No.

212621401406040

Electrical Characteristics (Reference values for design) (continued) VCC =  2.85 V
Notes) Ta = 25°C±2°C, fRXb = 869 MHz to 900 MHz, PRX = –30 dBm, CW unless otherwise specified.

The characteristics are logical values derived from the design of the IC and are not guaranteed by inspection.
If a problem does occur related to these characteristics, Matsushita will respond in good faith to user concerns.  
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—dBm—–12–19

High-Gain mode
f1 = fRXb
PRX1 = –40 dBm
f2 = fRXb – 45 MHz
PRX2 : Var.
Input 2 signals (f1, f2)

2IP1dB
Hb

Input P1dB
TX undesired signal input HGE-12

—dBm—5.0–5.0

High-Gain mode
f1 = fRX – 45 MHz
PRX1 = –27 dBm
f2 = 2f1 + fRX
PRX2 = –45 dBm
Input 2 signals (f1, f2)

2IIP3_2563.5
Hb

IIP3
HGE-11

Low-Gain mode
f = fRXb

Low-Gain mode
f = fRXb

—dB—9.58.5High-Gain mode
f = fRXb2S11HbInput return loss HGE-15

—dB—9.58.52S11LbInput return loss LGE-16

—dB—9.58.5High-Gain mode
f = fRXb2S22HbOutput return loss HGE-17

—dB—9.58.5Low-Gain mode
f = fRXb2S22LbOutput return loss LGE-18

800 MHz : LNA AC characteristics

—dB–18–24—High-Gain mode
f = fRXb2ISOHbReverse isolation

HGE-13

—dB–3.0–6.0—2ISOLbReverse isolation
LGE-14

Reference values

Typ
Unit

Max
Test

circuits Notes
Min

ConditionsSymbolParameterB No.

Electrical Characteristics (Reference values for design) (continued) VCC =  2.85 V
Notes) Ta = 25°C±2°C, fRXb = 869 MHz to 900 MHz, PRX = –30dBm unless otherwise specified.

The characteristics are logical values derived from the design of the IC and are not guaranteed by inspection.
If a problem does occur related to these characteristics, Matsushita will respond in good faith to user concerns.  

212621401506040
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—dBm—–1.0–6.0

High-Gain mode
f1 = fRXc – 95 MHz
PRX1 = –27 dBm
f2 = fRXc – 47.5 MHz
PRX2 = –33 dBm
Input 2 signals (f1, f2)

3IIP3_1815
Hc

IIP3
–47.5 MHz detuning HGF-9

—dBm—–3.0–6.5

High-Gain mode
f1 = fRXc – 95 MHz
PRX1 = –27 dBm
f2 = fRXc – 190 MHz
PRX2 = –45 dBm
Input 2 signals (f1, f2)

3IIP3_1672.
5 Hc

IIP3
–95 MHz detuning HGF-10

High-Gain mode
f1 = fRXc – 10 MHz
f2 = fRXc – 20 MHz
Input 2 signals (f1, f2)

High-Gain mode
f1 = fRX – 95 MHz
PRX1 = –27 dBm
f2 = 2fRX – 95 MHz
PRX2 = –35 dBm
Input 2 signals (f1, f2)

Low-Gain mode
f = fRXc

Low-Gain mode
f = fRXc, PRX = –20 dBm

—dB1.951.35—High-Gain mode
f = fRXc3NFHcNoise figure HGF-3

—dB12.09.0—3NFLcNoise figure LGF-4

—dBm–113–120—

High-Gain mode
f1 = fRXc – 95 MHz
PRX1 = –27 dBm
f2 = 95 MHz
PRX2 = –75 dBm
Input 2 signals (f1, f2)

3IM2_95
Hc

2nd intermodulation distortion
Input level HGF-5

—dBm–90–95—3IM2_3630
Hc

2nd intermodulation distortion
Input level HGF-6

—dBm—–6.0–11.0

High-Gain mode
f1 = fRXc + 10 MHz
f2 = fRXc + 20 MHz
Input 2 signals (f1, f2)

3IIP3H1cIIP3
+10 MHz detuning HGF-7

1.7 GHz : LNA AC characteristics

—dB18.016.314.8High-Gain mode
f = fRXc3GHcPower Gain HGF-1

—dB–5.5–8.0–10.53GLcPower Gain LGF-2

—dBm—–4.5 –11.03IIP3H2cIIP3
–10 MHz detuning HGF-8

Reference values

Typ
Unit

Max
Test

circuits Notes
Min

ConditionsSymbolParameterB No.

212621401606040

Electrical Characteristics (Reference values for design) (continued) VCC =  2.85 V
Notes) Ta = 25°C±2°C, fRXc = 1 844.9 MHz to 1 880 MHz, PRX = –30 dBm, CW unless otherwise specified.

The characteristics are logical values derived from the design of the IC and are not guaranteed by inspection.
If a problem does occur related to these characteristics, Matsushita will respond in good faith to user concerns.  
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Low-Gain mode
f = fRXc

Low-Gain mode
f = fRXc

Low-Gain mode
f = fRXc

High-Gain mode
f1 = fRX
PRX1 = –40 dBm
f2 = fRX – 95 MHz
PRX2 : Var.
Input 2 signals (f1, f2)

—dB–20–30—High-Gain mode
f = fRXc3ISOHcReverse isolation HGF-13

—dB–6.0–9.0—3ISOLcReverse isolation LGF-14

—dB—9.58.0High-Gain mode
f = fRXc3S11HcInput return loss HGF-15

—dB—6.05.03S11LcInput return loss LGF-16

—dB—9.57.0High-Gain mode
f = fRXc3S22HcOutput return loss HGF-17

1.7 GHz : LNA AC characteristics

—dBm—1.0–4.0

High-Gain mode
f1 = fRX – 95 MHz
PRX1 = –27 dBm
f2 = 2f1 + fRX
PRX2 = –25 dBm
Input 2 signals (f1, f2)

3IIP3_5397.5
Hc

IIP3
HGF-11

—dBm—–12–193IP1dB
H1c

Input P1dB
TX undesired signal input HGF-12

—dB—9.58.53S22LcOutput return loss LGF-18

Reference values

Typ
Unit

Max
Test

circuits Notes
Min

ConditionsSymbolParameterB No.

212621401706040

Electrical Characteristics (Reference values for design) (continued) VCC =  2.85 V
Notes) Ta = 25°C±2°C, fRXc = 1 844.9 MHz to 1 880 MHz, PRX = –30 dBm, CW unless otherwise specified.

The characteristics are logical values derived from the design of the IC and are not guaranteed by inspection.
If a problem does occur related to these characteristics, Matsushita will respond in good faith to user concerns.  
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—mA5.03.0—VCC current at 1.7 GHz High-Gain mode.
No input signal1IccHTcCircuit current HG (1.7 GHz)DCT-3

—µA10025—VCC current at 1.7 GHz Low-Gain mode.
No input signal1IccLTcCircuit current LG (1.7 GHz)DCT-6

VCC current at 800 MHz Low-Gain mode.
No input signal

VCC current at 800 MHz High-Gain mode.
No input signal

—µA8011—VCC current at 2.1 GHz Low-Gain mode.
No input signal1IccLTaCircuit current LG (2.1 GHz)DCT-4

—µA10025—1IccLTbCircuit current LG (800 MHz)DCT-5

DC characteristics 

—mA5.03.0—VCC current at 2.1 GHz High-Gain mode.
No input signal1IccHTaCircuit current HG (2.1 GHz)DCT-1

—mA5.03.0—1IccHTbCircuit current HG (800 MHz)DCT-2

Reference values

Typ
Unit

Max
Test

circuits Notes
Min

ConditionsSymbolParameterB No.

212621401806040

Electrical Characteristics (Reference values for design) (continued) VCC =  2.7 V to 2.95 V
Notes) Ta = 25°C±2°C unless otherwise specified.

The characteristics are logical values derived from the design of the IC and are not guaranteed by inspection.
If a problem does occur related to these characteristics, Matsushita will respond in good faith to user concerns.  
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—dBm—–1.0–7.5

High-Gain mode
f1 = fRXa – 190 MHz
PRX1 = –27 dBm
f2 = fRXa – 95 MHz
PRX2 = –33 dBm
Input 2 signals (f1, f2)

1IIP3_2045
HTa

IIP3
–95 MHz detuning HGG-9

—dBm—–4.5–10.0

High-Gain mode
f1 = fRXa – 190 MHz
PRX1 = –27 dBm
f2 = fRXa – 380 MHz
PRX2 = –45 dBm
Input 2 signals (f1, f2)

1IIP3_1760 
HTa

IIP3
–190 MHz detuning HGG-10

High-Gain mode
f1 = fRXa – 10 MHz
f2 = fRXa – 20 MHz
Input 2 signals (f1, f2)

High-Gain mode
f1 = fRX – 190 MHz
PRX1 = –27 dBm
f2 = 2fRX – 190 MHz
PRX2 = –35 dBm
Input 2 signals (f1, f2)

Low-Gain mode
f = fRXa

Low-Gain mode
f = fRXa, PRX = –20 dBm

—dB2.251.55—High-Gain mode
f = fRXa1NFHTaNoise figure HGG-3

—dB10.57.0—1NFLTaNoise figure LGG-4

—dBm–110–120—

High-Gain mode
f1 = fRXa – 190 MHz
PRX1 = –27 dBm
f2 = 190 MHz
PRX2 = –75 dBm
Input 2 signals (f1, f2)

1IM2_190
HTa

2nd intermodulation distortion
Input level HGG-5

—dBm–93–100—1IM2_4090
HTa

2nd intermodulation distortion
Input level HGG-6

—dBm—–6.0–14.0

High-Gain mode
f1 = fRXa + 10 MHz
f2 = fRXa + 20 MHz
Input 2 signals (f1, f2)

1IIP3H1TaIIP3
+10 MHz detuning HGG-7

2.1 GHz : LNA AC characteristics

—dB19.016.313.5High-Gain mode
f = fRXa1GHTaPower Gain HGG-1

—dB–4.0–7.0–10.01GLTaPower Gain LGG-2

—dBm—–0.0–14.01IIP3H2TaIIP3
–10 MHz detuning HGG-8

Reference values

Typ
Unit

Max
Test

circuits Notes
Min

ConditionsSymbolParameterB No.

212621401906040

Electrical Characteristics (Reference values for design) (continued) VCC =  2.7 V to 2.95 V
Notes) Ta = –20°C to 85°C, fRXa = 2 110 MHz to 2 170 MHz, PRX = –30 dBm, CW unless otherwise specified.

The characteristics are logical values derived from the design of the IC and are not guaranteed by inspection.
If a problem does occur related to these characteristics, Matsushita will respond in good faith to user concerns.  
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High-Gain mode
f1 = fRX
PRX1 = –40 dBm
f2 = fRX – 190 MHz
PRX2 : Var.
Input 2 signals (f1, f2)

2.1 GHz : LNA AC characteristics

—dBm—–1.5–8.5

High-Gain mode
f1 = fRX – 190 MHz
PRX1 = –27 dBm
f2 = 2f1 + fRX
PRX2 = –25 dBm
Input 2 signals (f1, f2)

1IIP3_6040
HTa

IIP3
HGG-11

—dBm—–12–211IP1dB
HTa

Input P1dB
TX undesired signal input HGG-12

Reference values

Typ
Unit

Max
Test

circuits Notes
Min

ConditionsSymbolParameterB No.

212621402006040

Electrical Characteristics (Reference values for design) (continued) VCC =  2.7 V to 2.95 V
Notes) Ta = –20°C to 85°C, fRXa = 2 110 MHz to 2 170 MHz, PRX = –30 dBm, CW unless otherwise specified.

The characteristics are logical values derived from the design of the IC and are not guaranteed by inspection.
If a problem does occur related to these characteristics, Matsushita will respond in good faith to user concerns.  
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—dBm—2.0–10.0

High-Gain mode
f1 = fRXb + 10 MHz
f2 = fRXb + 20 MHz
Input 2 signals (f1, f2)

2IIP3H1TbIIP3
+10 MHz detuning HGH-7

—dBm—0.0–10.0

High-Gain mode
f1 = fRXb – 10 MHz
f2 = fRXb – 20 MHz
Input 2 signals (f1, f2)

2IIP3H2TbIIP3
–10 MHz detuning HGH-8

—dBm—12.54.5

High-Gain mode
f1 = fRXb – 45 MHz
PRX1 = –27 dBm
f2 = fRXb – 22.5 MHz
PRX2 = –47 dBm
Input 2 signals (f1, f2)

2IIP3_862
HTb

IIP3
–22.5 MHz detuning HGH-9

—dBm—2.0–8.0

High-Gain mode
f1 = fRXb – 45 MHz
PRX1 = –27 dBm
f2 = fRXb – 90 MHz
PRX2 = –50 dBm
Input 2 signals (f1, f2)

2IIP3_794.5
HTb

IIP3
–45 MHz detuning HGH-10

Low-Gain mode
f = fRXb

Low-Gain mode
f = fRXb                                               
PRX = –20 dBm

—dB2.151.25—High-Gain mode
f = fRXb2NFHTbNoise figure HGH-3

—dB9.56.0—2NFLTbNoise figure LGH-4

—dBm–87–100—

High-Gain mode
f1 = fRXb – 45 MHz
PRX1 = –27 dBm
f2 = 45 MHz, PRX2 = –55 dBm
Input 2 signals (f1, f2)

2IM2_45
HTb

2nd intermodulation distortion
Input level HGH-5

—dBm–69–78—

High-Gain mode
f1 = fRX – 45 MHz
PRX1 = –27 dBm
f2 = 2fRX – 45 MHz
PRX2 = –50 dBm
Input 2 signals (f1, f2)

2IM2_1715
HTb

2nd intermodulation distortion
Input level HGH-6

800 MHz : LNA AC characteristics

—dB19.016.313.5High-Gain mode
f = fRXb2GHTbPower Gain HGH-1

—dB–2.0–5.0–8.02GLTbPower Gain LGH-2

Reference values

Typ
Unit

Max
Test

circuits Notes
Min

ConditionsSymbolParameterB No.

Electrical Characteristics (Reference values for design) (continued) VCC =  2.7 V to 2.95 V
Note) Ta = –20°C to 85°C, fRXa = 869 MHz to 900 MHz, PRX = –30 dBm, CW unless otherwise specified.

The characteristics are logical values derived from the design of the IC and are not guaranteed by inspection.
If a problem does occur related to these characteristics, Matsushita will respond in good faith to user concerns.  

212621402106040
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Electrical Characteristics (Reference values for design) (continued) VCC =  2.7 V to 2.95 V
Note) Ta = –20°C to 85°C, fRXb = 869 MHz to 900 MHz, PRX = –30dBm unless otherwise specified.

The characteristics are logical values derived from the design of the IC and are not guaranteed by inspection.
If a problem does occur related to these characteristics, Matsushita will respond in good faith to user concerns.  

—dBm—–12–21

High-Gain mode
f1 = fRXb
PRX1 = –40 dBm
f2 = fRXb – 45 MHz
PRX2 : Var.
Input 2 signals (f1, f2)

2IP1dB
HTb

Input P1dB
TX undesired signal input HGH-12

—dBm—5–10

High-Gain mode
f1 = fRX – 45 MHz
PRX1 = –27 dBm
f2 = 2f1 + fRX
PRX2 = –45 dBm
Input 2 signals (f1, f2)

2IIP3_2563.5
HTb

IIP3
HGH-11

800 MHz : LNA AC characteristics

Reference values

Typ
Unit

Max
Test

circuits Notes
Min

ConditionsSymbolParameterB No.

212621402206040
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—dBm—–1.0–7.5

High-Gain mode
f1 = fRXc – 95 MHz
PRX1 = –27 dBm
f2 = fRXc – 47.5 MHz
PRX2 = –33 dBm
Input 2 signals (f1, f2)

3IIP3_1815
HTc

IIP3
–47.5 MHz detuning HGI-9

—dBm—–3.0–8.5

High-Gain mode
f1 = fRXc – 95 MHz
PRX1 = –27 dBm
f2 = fRXc – 190 MHz
PRX2 = –45 dBm
Input 2 signals (f1, f2)

3IIP3_1672.
5 HTc

IIP3
–95 MHz detuning HGI-10

High-Gain mode
f1 = fRXc – 10 MHz
f2 = fRXc – 20 MHz
Input 2 signals (f1, f2)

High-Gain mode
f1 = fRX – 95 MHz
PRX1 = –27 dBm
f2 = 2fRX – 95 MHz
PRX2 = –35 dBm
Input 2 signals (f1, f2)

Low-Gain mode
f = fRXc

Low-Gain mode
f = fRXc, PRX = –20 dBm

—dB2.201.35—High-Gain mode
f = fRXc3NFHTcNoise figure HGI-3

—dB12.59.0—3NFLTcNoise figure LGI-4

—dBm–110–120—

High-Gain mode
f1 = fRXc – 95 MHz
PRX1 = –27 dBm
f2 = 95 MHz
PRX2 = –75 dBm
Input 2 signals (f1, f2)

3IM2_95
HTc

2nd intermodulation distortion
Input level HGI-5

—dBm–88–95—3IM2_3630
HTc

2nd intermodulation distortion
Input level HGI-6

—dBm—–6.0–14.0

High-Gain mode
f1 = fRXc + 10 MHz
f2 = fRXc + 20 MHz
Input 2 signals (f1, f2)

3IIP3H1TcIIP3
+10 MHz detuning HGI-7

1.7 GHz : LNA AC characteristics

—dB19.016.313.5High-Gain mode
f = fRXc3GHTcPower Gain HGI-1

—dB–5.0–8.0–11.03GLTcPower Gain LGI-2

—dBm—–4.5–14.03IIP3H2TcIIP3
–10 MHz detuning HGI-8

Reference values

Typ
Unit

Max
Test

circuits Notes
Min

ConditionsSymbolParameterB No.

212621402306040

Electrical Characteristics (Reference values for design) (continued) VCC =  2.7 V to 2.95 V
Note) Ta = –20°C to 85°C, fRXa = 1 844.9 MHz to 1 880 MHz, PRX = –30 dBm, CW unless otherwise specified.

The characteristics are logical values derived from the design of the IC and are not guaranteed by inspection.
If a problem does occur related to these characteristics, Matsushita will respond in good faith to user concerns.  
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High-Gain mode
f1 = fRX
PRX1 = –40 dBm
f2 = fRX – 95 MHz
PRX2 : Var.
Input 2 signals (f1, f2)

1.7 GHz : LNA AC characteristics

—dBm—1.0–6.0

High-Gain mode
f1 = fRX – 95 MHz
PRX1 = –27 dBm
f2 = 2f1 + fRX
PRX2 = –25 dBm
Input 2 signals (f1, f2)

3IIP3_5397.5
Hc

IIP3
HGI-11

—dBm—–12–213IP1dB
Hc

Input P1dB
TX undesired signal input HGI-12

Reference values

Typ
Unit

Max
Test

circuits Notes
Min

ConditionsSymbolParameterB No.

212621402406040

Electrical Characteristics (Reference values for design) (continued) VCC =  2.7 V to 2.95 V
Note) Ta = –20°C to 85°C, fRXa = 1 844.9 MHz to 1 880 MHz, PRX = –30 dBm, CW unless otherwise specified.

The characteristics are logical values derived from the design of the IC and are not guaranteed by inspection.
If a problem does occur related to these characteristics, Matsushita will respond in good faith to user concerns.  
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1.7 GHz Low-GainLow-GainOffOffLow

—————HighHigh

2.1 GHz High-GainOffOffHigh-GainHigh
LowLow

2.1 GHz Low-GainOffOffLow-GainLow

High

Low

High

CNT3
(Gain Control)

(C2)

Off

Off

Off

Band1 
(2.1 GHz)

1.7 GHz High-GainHigh-GainOff
HighLow

Off

Off

Band3 
(1.7 GHz)

800 MHz High-GainHigh-Gain
Low

ModeBand2 
(800 MHz)

CNT2 
(Band Select2)

(B4)

CNT1
(Band Select1) 

(A1)

800 MHz Low-GainLow-Gain
High

212621402506040

Control Pin Mode Table
Note) See parameters B No.DC-7 to B No.DC-8 in the Electrical Characteristics for control voltage retention ranges.
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CNT3
(Gaincnt)

CNT2
(Bandsel2)

(Top View)

CNT1
(Bandsel1)

L5L4 L6

A1 A2 A3 A4

B1 B2 B4

C1 C3 C4C2

C6

L3

C5

C4

L2

C3

C2

L1

C1

VCC

50 Ω 50 Ω50 Ω

2.1 GHz 
RFinput

50 Ω 50 Ω50 Ω

2.1 GHz 
RFoutput

C7

212621402606040

1.Test Circuit Diagram 1

Test Circuit Diagram
Note) See "External parts" on Page29.
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CNT3
(Gaincnt)

CNT2
(Bandsel2)

CNT1
(Bandsel1)

L5L4 L6

A1 A2 A3 A4

B1 B2 B4

C1 C3 C4C2

C6

L3

C5

C4

L2

C3

C2

L1

C1

VCC

50 Ω 50 Ω50 Ω

800 MHz 
RFinput

50 Ω 50 Ω50 Ω

800 MHz 
RFoutput

C7

212621402706040

2.Test Circuit Diagram 2

Test Circuit Diagram (continued)
Note) See "External parts" on Page29.

(Top View)



Established Revised

Semiconductor Company, Matsushita Electric Industrial Co., Ltd.

Total Pages Page

2831

AN26214A
Product Standards

CNT3
(Gaincnt)

CNT2
(Bandsel2)

CNT1
(Bandsel1)

L5L4 L6

A1 A2 A3 A4

B1 B2 B4

C1 C3 C4C2

C6

L3

C5

C4

L2

C3

C2

L1

C1

VCC

50 Ω 50 Ω50 Ω

50 Ω 50 Ω50 Ω

1.7 GHz 
RFoutput

1.7 GHz 
RFinput

C7

212621402806040

3.Test Circuit Diagram 3

Test Circuit Diagram (continued)
Note) See "External parts" on Page29.

(Top View)
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Test Circuit Diagram (continued)
External parts

PanasonicECJ0EB1H102K and other10 pF//100 pF//1000 pF1005C7

PanasonicECJ0EB1H101K100 pF1005C5

PanasonicECDG0E6R8C6.8 pF1005C6

PanasonicELJRF5N6JF25.6 nH1005L5

PanasonicELJRF15NJF215 nH1005L6

PanasonicECDG0E2R2B2.2 pF1005C4

PanasonicECDG0E2R4B2.7 pF1005C2

PanasonicECJ0EB1H101K100 pF1005C3

PanasonicELJRF1N2DF21.2 nH1005L2

ManufacturerModelValueChip sizePart name

PanasonicECJ0EB1H101K100 pF1005C1

PanasonicELJRF8N2JF28.2 nH1005L4

PanasonicELJRF3N3DF23.3 nH1005L3

PanasonicELJRF1NDF21 nH1005L1

212621402906040
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N.C.——B3

2.1 GHz/800 MHz/1.7 GHz 
Band SW input2
0.60 V(VCC × 0.2) or less : Low
2.57 V(2.85 × 0.9) or more : High

Refer to A1—B4

GND—0.0 VB2

1.7 GHz LNA Output—A2

2.1 GHz LNA OutputRefer to A2—A3

800 MHz LNA OutputRefer to A2—A4

VCC—2.85 VB1

2.1 GHz/800 MHz/1.7 GHz
Band SW input 1
0.60 V(VCC × 0.2) or less : Low
2.57 V(2.85 × 0.9) or more : High 

—A1

DescriptionInternal CircuitVoltagePin 
No.

GND

A1

A2

VCC

GND

212621403006040

Technical Data
I/O block circuit diagrams and pin function descriptions

Note) The characteristics listed below are reference values based on the IC design and are not guaranteed.
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High-Gain/Low-Gain SW input
0.60 V(VCC × 0.2) or less : Low-Gain mode
2.57 V(2.85 × 0.9) or more : High

Refer to A1—C2

2.1 GHz LNA InputRefer to C10.75 VC3

800 MHz LNA InputRefer to C10.75 VC4

1.7 GHz LNA Input0.75 VC1

DescriptionInternal CircuitVoltagePin 
No.

C1

VCC

GND

212621403106040

Technical Data (continued)
I/O block circuit diagrams and pin function descriptions (continued)

Note) The characteristics listed below are reference values based on the IC design and are not guaranteed.




