Application Note NJG1138HAS

700MHz Band Application

1 SUMMARY
The characteristics of 700MHz band have evaluated as follows. The evaluation circuit structure and
measured data are reviewed.

2 MEASURED DATA

DC Characteristics
General Condition: Vpp=2.5 or 2.8V, Ta=+25°C

» Measurement Data .
Parameter Symbol Condition Unit

Vop=2.5V | Vpo=2.8V

Supply Voltage Vpp 25 2.8 V

Control Voltage (High) Ver1(H) 1.8 1.8 \Y

Control Voltage (Low) Ver (L) 0.0 0.0 \%

LNA Operating Current1 -

(High Gain Mode) oot [Ver=1.8Y 2.03 233 mA
LNA Operating Current2 -

(Low Gain Mode) o2 [Ven=0v 9.0 10.4 uA
Control Current loTL Ve =1.8V 6.2 6.2 uA

RF Characteristics1 (High Gain Mode)
General Condition: : Vpp=2.5 or 2.8V, V¢ =1.8V, fRF=750MHz, Zs=ZI=500hm, Ta=+25°C
With Application Circuit

" Measurement Data .
Parameter Symbol Condition Unit
Vpp=2.5V Vpp=2.8V
. . . Exclude Input & Output PCB, Connector
Small Signal Gain1 Gain1 Losses (0.11dB) 16.9 17.5 dB
. Exclude Input & Output PCB, Connector
Isolation1 1SO1 Losses (0.11dB) -29.0 -29.3 dB
Noise Figure1 NF1 Exclude PCB, Connector Losses (0.06dB) 1.29 1.25 dB
Input Power 1dB P-1dB(IN)_1 9.4 96 dBm
Compression1
Input 3rd Order f1=fRF, f2=fRF+100kHz,
Intercept Point1 WPSHI_T - [5in=-30dBm 27 28 dBm
RF IN VSWR1 VSWRI_1 2.16 2.05 -
RF OUT VSWR1 VSWRo_1 1.91 1.93 -

RF Characteristics2 (Low Gain Mode)
General Condition: Vpp=2.5 or 2.8V, V¢ =0V, fRF=750MHz, Zs=ZI=500hm, Ta=+25°C
With Application Circuit

" Measurement Data .
Parameter Symbol Condition Unit
Vpp=2.5V Vpp=2.8V
. . . Exclude Input & Output PCB, Connector
Small Signal Gain2 Gain2 Losses (0.11dB) -3.3 -3.3 dB
Noise Figure2 NF2 Exclude PCB, Connector Losses (0.06dB) 21 2.1 dB
Input Power 1dB P-1dB(IN)_2 16.0 16.3 dBm
Compression2
Input 3rd Order f1=fRF, f2=fRF+100kHz,
Intercept Point2 IP3_2 Pin=-20dBm 1638 167 dBm
RF IN VSWR2 VSWRI_2 1.90 1.89 -
RF OUT VSWR2 VSWRo_2 2.33 2.29 -
RF Characteristics3
General Condition: Vpp=2.5 or 2.8V, fRF=750MHz, Zs=ZI=500hm, Ta=+25°C
With Application Circuit
L Measurement Data .
Parameter Symbol Condition Unit

Vop=25V | Vpp=2.8V

(Gain at High Gain Mode)-(Gain at Low
Gain Mode)
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3 APPLICATION CIRCUIT

(Top View)
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’_’ Cirouit 0.01uF |
T VCTL
Circuit
: 1o
J: Gt
‘ (RXATT)
NC(GND)[ g 4——— 1Pin Index

!

Parts List
Parts ID Comments
MURATA
L1, 12 LQPO3T Series
L3 TDK
MLKO0603 Series
MURATA
C1,C2 GRMO3 Series
4 Truth table
Control Voltage State
VCTL LNA lDD BypaSS
L OFF ON
H ON OFF

“L"’=0~0.3V. “H"=1.36~1.9V
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5 PCB DESIGN
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PCB (FR-4):
t=0.2mm
MICROSTRIP LINE WIDTH=0.4mm (Z,=500hm)
PCB SIZE=17.0mm x 17.0mm
CAUTION

In order not to couple with terminal RFIN and RFOUT, please layout ground
pattern under the IC.
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6 Characteristics
B Typical characteristics (High Gain Mode, Vpp=2.5V)

Condition: Ta=+25°C, Vpp=2.5V, VCTL=1 .8V
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B Typical characteristics (High Gain Mode, Vpp=2.5V)
Condition: Ta=+25°C, Vpp=2.5V, V1 =1.8V
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B Typical characteristics (Low Gain Mode, Vpp=2.5V)

Condition: Ta=+25°C, Vpop=2.5V, Ve =0V
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B Typical characteristics (Low Gain Mode, Vpp=2.5V)
Condition: Ta=+25°C, Vpp=2.5V, Ve =0V
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B Typical characteristics (High Gain Mode, Vpp=2.8V)

Con

dition: Ta=+25°C, Vpp=2.8V, Vo1 =1.8V
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B Typical characteristics (High Gain Mode, Vpp=2.8V)
Condition: Ta=+25°C, Vpp=2.8V, V1 =1.8V
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B Typical characteristics (Low Gain Mode, Vpp=2.8V)
Condition: Ta=+25°C, Vpp=2.8V, Ve =0V
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B Typical characteristics (Low Gain Mode, Vpp=2.8V)
Condition: Ta=+25°C, Vpp=2.8V, Ve =0V

oHi siL Loc & dBcREF @ B 516255 9B 750 GAG 808 cHx oHi =3 Loc S de REF @ B 54456 4R 750 GAG 806 s
b e

CH! Markere CH!1 MarKere
| -a.280 a8 1:-3.7080 a8

o 7B A56 MHz o TE2B.G56 MHz
311386 a8 3.-3.2950 a8
7eB,8EB HHz

[ ™

TEE AR HHz
FRm

o
|
i

™

]
/ .
t t
ErEl ==z oo s dmrmer @ oon ~EiZTEoE S0 oow oEe e ErE =iz loe s derrer @ oon -mddTEgm TS0 Eo0 EEw e
MARKE] = MARKE] =2
TEE [MH= CHZ Harkere TEE [MH= CHZ Markere
- 7v326E dB
Gar TEE BEA MHz Gar

1 - 35968 dB

T=B.8Ea HHz
9B 7EEE db 95,3158 dB
PEE B30 HHx PEE.AEE HHx
FRm e FRm
/ |

+ e

START _ASE @OR AOE GHE STOP 3.008 DAR @aR GHz

START .OSE OO@ ARAd GHz STOP 3.008 OB DER GHz

S11. S22 S$21, $12

TEE.ADE MHE

oHi a4 1 oREF 4 e 75k 06 GeE GHe cHi =41 1 U Fs 2:51.418 0 -14.64L 6 14.454 pF .7SE GaE GEE GHs
b Y "
|l / CH1Markera GHL mankers
]I / 1:z@485
car T2B.88 MHz cor 72E.8EE MHx
1 /
- \

2:68.083 o
SiS1EB @

TEE.EDR MHZ

t
B 1 sREF 1 : 2 3EEe 750 B0 BEA GHe Erg s22 1 u Fs 2:3mEI8 6 -2FE1S 6 7 EDSE pF 750 D0 BEA GHx
MARKE]
=] CHZ Markerao CHZ Markare
J:i2.16596 A:52.588 o
FRm FRm TeB.808 MHz
Hi1d t
VSWR Zin, Zout
e S P — e | A
llt ~N A [
t \
Erg =22 Los 5 dBfREF @ o EpsoE OB 750000 0E@ GHe Erg =12 Los 5 derREF @ o -HaESEdE 7S50 000 0E@ GHs
MARKE] i MARKE i
TEE [MH= TEE [MH=
X
FRm 11 P ] — FRm ?\
{ ~ [\
t

STOF Z0.008 028 DaE GHx

S11, 822

S21, 812
(fF=50MHz~20GHz)

(f=50MHz~20GHz)

New Japan Radio Lo, Ltd.
11



