NJG1705V

1.5/1.9GHz BAND FRONT-END GaAs MMIC

m GENERAL DESCRIPTION m PACKAGE OUTLINE
NJG1705V is a front-end GaAs MMIC including a LNA, a
local amplifier and a Mixer, designed mainly for 1.5 and
1.9GHz band cellular phone handsets.
NJG1705V exhibits low noise of 16dB at 1.5GHz and
2.1dB at 1.9GHz at low total current consumption of 9.5mA.

m FEATURES NJG1705V

e | ow voltage operation +2.7V typ.

e L ow current consumption 9.5mA typ.

e High conversion gain 23.5dB typ. @fg-=1489MHz, Pg=-50dBm, f ,=1619MHz, P,,=-10dBm
20.5dB typ. @fg=1900MHz, Pr=-50dBm, f ,=1660MHz, P ,=-10dBm

e L ow noise figure 1.6dB typ. @fz-=1489MHz, f ,=1619MHz, P ,=-10dBm, f=130MHz
2.2dB typ. @fg=1900MHz, f ,=1660MHz, P ,=-10dBm, f=240MHz

e High input IP3 -15.5dBm typ. @fg=1489.0+1489.1MHzf ,=1619MHz, P, ,=-10dBm
-10dBm typ. @fz-=1900.0+1900.1MHzf ,=1660MHz, P, ,=-10dBm

e Package SSOP10 (Mount Size: 6.4x3.5x1.25mm)

m PIN CONFIGURATION

V Type Pin Connection
(Top View) 1.LNAIN
2.LNACAP
EEl h >_‘7E 3.GND
4.|FOUT
E 7F EI 5.VLO
E% —(?—{ —s] 6.LOIN
7.GND
E 7'”_3 8.MIXIN
E% —5] 9.GND
10.LNAOUT
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NJG1705V

m ABSOLUTE MAXIMUM RATINGS

(T,=+25°C, Z.=Z=50W)

PARAMETER SYMBOL CONDITIONS RATINGS UNITS
LNA Voltage Vina 5.0 \
MIXER Voltage Viix 5.0 \
Local Amplifier Voltage Vio 5.0 \Y
InputPowerl Pinan Vina=Vu=Vio=2.7V +15 dBm
InputPower2 Plon Vina=Vu=Vio=2.7V +10 dBm
Power Dissipation Po 320 mw
Operating Temperature Topr -40~+85 °C
Storage Temperature Teg -55~+125 °C

m ELECTRICAL CHARACTERISTICS 1 (1.5GHz band)

GENERAL CONDITIONS: T,=+25°C, V y\a=Vux=V.0=2.7V, fre=1489MHz, f =1619MHz,f=130MHz,
Pre=-50dBm, P, ,=-10dBm, Z,=Z,=50W, Application Circuit,
1.5GHz band, f, ,=1619MHz

PARAMETER SYMBOL CONDITIONS MIN TYP MAX | UNITS
Operating Frequency freq 1470 | 1489 | 1520 MHz
LNA Voltage Vina 2.5 2.7 4.5 \
MIXER Voltage Viix 25 2.7 4.5 V
Local Amplifier Voltage Vio 2.5 2.7 4.5 Y
LNA current lina RF, LO=OFF - 35 5.0 mA
MIXER current Ivix RF, LO=OFF - 5.0 6.6 mA
Local Amplifier current lo RF, LO=OFF - 1.0 2.0 mA
Total current Il RF, LO=OFF - 9.5 13.6 mA
Conversion Gain Gce 21.0 235 - dB
Gain Flatness Ghat frr=1470-1520MHz - 1.0 1.5 dB
Noise Figure NF - 1.6 1.9 dB
0 [ 20 [ - | aem
:Q'toe“rtcg’g?%ﬂter P3| f.=1489.0+1489.1MHz | -18.0 | -155 | - dBm
Image Suppression Level IMR - -11.0 | -8.0 dBc
RF IN VSWR VSWR, - 2.0 3.0
e WNew Japan Radio Co. Ltd
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NJG1705V

m ELECTRICAL CHARACTERISTICS (1.5GHz band LNA)

GENERAL CONDITIONS: T,=+25°C, V 3a=2.7V, Vyix=V.o=0V, fr-=1489MHz, Z,=Z=50W,
f o=1619MHz, Application Circuit, 1.5GHz band, f,,=1619MHz

PARAMETER SYMBOL CONDITIONS MIN TYP MAX UNITS
Small Signal Gain Gain - 15.0 - dB
Noise Figure NF - 1.2 - dB
Input 3'rd Order IP3  |£,=1489.0+1489.1MHz | - 4.0 : dBm
Intercept Point
RF IN VSWR VSWRI - 2.0 -

RF OUT VSWR VSWRo - 2.0 -

m ELECTRICAL CHARACTERISTICS (1.5GHz band MIXER)

GENERAL CONDITIONS: T,=+25°C, V a=0V, Vyx=V.0=2.7V, fre=1489MHz, f, ,=1619MHz,
Pr=-30dBm, P, ,=-10dBm, Z,=Z,=50W, Application Circuit,
1.5GHz band, f ,=1619MHz

PARAMETER SYMBOL CONDITIONS MIN TYP MAX | UNITS
Conversion Gain G, - 8.0 - dB
Noise Figure NF - 8.0 - dB

Input 3'rd Order

Intercept Point IIP3 | fo=1489.0+1489.1MHz - -1.0 - dBm
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NJG1705V

m ELECTRICAL CHARACTERISTICS 2 (1.9GHz band)

GENERAL CONDITIONS: T,=+25°C, V x\a=Vux=V.0=2.7V, frr.=1900MHz, f ;=1660MHz, f=240MHz,
Pre=-50dBm, P ,=-10dBm, Z,=Z,=50W, Application Circuit,
1.9GHz band, f,,=1660MHz

PARAMETER SYMBOL CONDITIONS MIN TYP MAX | UNITS
Operating Frequency freq 1890 | 1900 | 1920 MHz
LNA Voltage Vina 2.5 2.7 4.5 v
MIXER Voltage Vi 25 2.7 45 v
Local Amplifier Voltage Vio 2.5 2.7 4.5 \%
LNA Current *1 lna RF, LO=OFF - 35 5.0 mA
MIXER Current *2 i RF, LO=OFF - 5.0 6.6 mA
Local Amplifier Current *3 lo RF, LO=OFF - 1.0 2.0 mA
Total Current Il RF, LO=OFF - 9.5 13.6 mA
Conversion Gain Gc 18.5 20.5 - dB
Gain Flatness Gt frr=1890-1920MHz - 1.3 1.8 dB
Noise Figure NF - 2.2 2.5 dB
Compression Point P s 30 | A0 | - | dem
:Efe‘ig;f%ﬂter P3  |f.,.=1900.0+1900.1MHz | -14.0 | -100 | - dBm
Image Suppression Level IMR - -6.5 -4.5 dBc
RF IN VSWR VSWR, - 2.0 3.0

New Japan Radio Co. Ltd.
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NJG1705V

m ELECTRICAL CHARACTERISTICS (1.9GHz band LNA)

GENERAL CONDITIONS: T,=+25°C, Vi3x=2.7V, Viux=V.0=0V, frr=1900MHz, Z.=Z,=50W,

Application Circuit, 1.9GHz band, f,,.=1660MHz

PARAMETER SYMBOL CONDITIONS MIN TYP MAX UNITS
Small signal Gain Gain - 13.0 - dB
Noise Figure NF - 1.4 - dB
Input 3'rd Order P3| £,=1900.0+1900.1MHz | - 3.0 : dBm
Intercept Point
RF IN VSWR VSWRI - 2.0 -

RF OUT VSWR VSWRo - 2.0 -
m ELECTRICAL CHARACTERISTICS (1.9GHz band MIXER)
GENERAL CONDITIONS: T,=+25°C, V \x=0V, Vyx=V.0=2.7V, fr=1900MHz, f ,=1660MHz,
Pre=-30dBm, P,,=-10dBm, Zs=ZI=50W, f,,=1660MHz,
Application Circuit, 1.9GHz band, f,,.=1660MHz

PARAMETER SYMBOL CONDITIONS MIN TYP MAX | UNITS
Conversion Gain G, - 8.0 - dB
Noise Figure NF - 8.0 - dB
Input 3'rd Order P3| f..=1900.0+1900.1MHz : 4.0 ; dBm
Intercept Point
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NJG1705V

® TERMINAL INFORMATION

No. | SYMBOL DESCRIPTIONS
1 LNAIN RF input terminal of LNA. The RF signal is input through external matching
circuit.
Terminal for the bypass capacitor of LNA. The bypass capacitor C1 shown in
2 LNACAP I oo . ; .
application circuit, should be connected to this terminal as close as possible.
3 GND Ground terminal(0V)
IF signal output terminal. The IF signal is output though external matching
4 IFOUT |circuit’s connected to this terminal. Please connect inductance L8 and power
supply as application circuit since it is also the terminal of Mixer power supply.
Power supply terminal for local amplifier. Please connect R1 and L10 to this
5 VLO . ; o A .
terminal shown in the application circuit as close as possible.
Local signal input terminal of local amplifier. The local signal is terminal to
6 LOIN o ; o
local amplifier through external matching circuit.
7 GND Ground terminal(0V)
RF signal input terminal of Mixer. The RF signal from LNA is sent to Mixer
8 MIXIN : B
through matching circuit.
9 GND Ground terminal(0V)
Signal output terminal of LNA. The RF signal from LNA is output through
external matching circuit connected to this terminal. Please connect
10 LNAOUT |. . L ST o
inductance L4 and power supply shown in application circuit, since it is also
the terminal of LNA power supply.
CAUTION

1) Ground terminal (No.3, 7, 9) should be connected to the ground plane as short as possible.

-6-
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NJG1705V

m TYPICAL CHARACTERISTICS (LNA+MIXER 1.5GHz band f ,=1619MHz)

Conversion Gain , Noise Figure

vs. RF Frequency

Conversion Gain , Noise Figure vs. LO Power

(VLNA:VM|X:V|_O:2'7V) (VLNA:VM|X:VL022.7V,fRF:1489MHZ,fLO:1619MHZ)
26 35 24 e e —
[ \ Gc | —
I 23 | v 45
m 247 = Ge 3 o, \ / v 4
('_5 - B / \\ 25 \q-: % 21 \ 35 B/
O | /’ ' S 0 \ =
c 2 \ =
o 2 c 20 \ 3 O
‘D [ L 9 / L
o 201 2 28 1o k 25
= ~ NF s > \ 2
S ol Tl 2§ v NS 2 =
18 | " 15 o / .~ __Q_‘__NF
17 m— e - 15
16 L 1 16 1
144 146 148 15 152 154 156 -40 30 20 -10 0 10
RF Frequency (GHz) LO Power (dBm)
Condition Condition
f-=130MHz f-=130MHz
Pre=-50dBm for=1489MHz,Pr-=-50dBm
P.o=-10dBm f ,=1619MHz
Vina=Vu=Vio=2.7V Vina=Vuix=Vio=2.7V
Upper LOCAL
Output-IP3, Input-IP3 vs. LO Power
Vv =V =v =27V, f =1469+1489.1MHz,f =1619MHz)
LNA MIX LO RF LO
10 | - -10
OIP3 /6' S
5 / £ N < -15
> —
g // IIP3 .
£
Q ,7 0
= 0 —= 20 O
™M 4
o e %
O =
5 / -25
-10 -30
40 35 30 -25 20 -15 -10 -5 O
LO Power (dBm)
Condition 3IF-IM3
f,-=130MHz OIP3="—,
frr1=1489.0MHz,Pge=-35dBm
frr2=1489.1MHz 3IF-IM3
fo=1619MHz IP3="5 -G,
Vina=Vux=V10=2.7V @Pre=-35dBm
New Japan Radio Co. Ltd. -
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NJG1705V

m TYPICAL CHARACTERISTICS (LNA+MIXER 1.5GHz band f ,=1619MHz)

RF IN IMPEDANCE

21 Aug 1998 14:22: 85

CHL S;; log MAG 5 dB/ REF 8 dB 1:-7.204 dB
" 1] 489 deo ede GcHz|
PRm i _71%—3-42
Cor al-7 aég El
- rd
S— ! | _—]
+
CH2 S;; 1 UFS 1 445.92 mU 185.95 °©
£,489 820 008 GHz
PRm
445,_3Z.mY
Cor ?3’?;@2
428. $3g™
1752 GHz
t
START .508 900 8PP GHz STOP 2.500 900 998 GHz
Condition
Vi na=2.7V
Vux=Vio=2.7V
21 Aug 1998 14 43: 17
CHL S;; log MAG 5 dB/ REF @ dB 1: -17.846 dB
w 130 ¢oe ede GHz
PRm
Cor ]
t
CH2 S;; 1 UFS 1 148.51 mU 5B.67 ©
PRm
Cor
' o
START .@5@ 900 @O0 GHz STOP 2.P00 PE@ P20 GHz
Condition
V na=2.7V
Vyx=Vi0=2.7V

-8-
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PRm

Cor

CHzZ

Cor

LOCAL IN IMPEDANCE

21 Aug 1998 14 33:59

Sy;  log MAG 5 dB/ REF @ dB 1:-7.881 dB
w 11619 ¢oo ede cHz|
2{=73
= r4
o
2’:
S;; LUFS 1 448.21 mU  45.542 °
515 200 P29 GHz
429. mlJ
gég z
| 354295 md
1,85 GHz
START 502 298 828 GHz
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NJG1705V

m TYPICAL CHARACTERISTICS (LNA+MIXER 1.5GHz band f ,=1619MHz)

Conversion Gain (dB)

(VLNA

-20

IF, IM3 (dBm)

-60

-80

25 35
24 <—Gc 3
] 2
23 / 25 @
3
o
/
22 2 o
NF 2
IR o
\-——-——"-’-_-@i> =
21 15
20 1
2 25 3 35 4 45 5
\Y , Vo (V)
LNA MIX LO
Condition
fr=130MHz
fre=1489MHz, Pgre=-50dBm
f o=1619MHz, P ,=-10dBm
IF, IM3 vs. RF Power
=V =V =2.7V,f =1489+1489.1MHz,f =1619MHz)
MIX LO RF LO
20 ——— . —
[ IF
// S
[ Y, 7 IM3
/
-50 -40 -30 -20 -10 0
RF Power (dBm)
Condition
f==130MHz

-40

Conversion Gain , Noise Figure

vs.V V. o,
LNA MIX LO

(f_=1489MHz,f =1619MHz)
RF LO

fre1=1489.0MHz
fre,=1489.1MHz
fLo=1619MHz, P ,=-10dBm
Vina=Vuix=Vi0=2.7V

Downloaded from Elcodis.com electronic components distributor

New Japan Radio Co. Ltd.

Output-IP3, Input-IP3vs.V. |V .V
LNA MIX
(f_=1489+1489.1MHz,f =1619MHz)
RF LO
4_)'- e
IP3 @;/-—9\\\
12 7 = ~ -12
; / OIP3
,é\ 10 ’// -14
: //
S 3 -16
2 /
O & / 18
4
4 / -20
2 -22
15 2 25 3 35 4 45 5 55
V. V.V (V)
LNA MIX LO
Condition _3IF-IM3
fr=130MHz OIP3="
for1=1489.0MHz, Pg-=-35dBm
freo=1489.1MHz 3IF-IM3
f 5=1619MHz, P,,=-10dBm P3=——>—-G
@Pge=-35dBm

IF vs. RF Power

Vv =V =V =27V,f =1489MHz,f =1619MHz)
gtva_Tmix o T TRe T 77 o T

LO

IIP3 (dBm)

0 2
-5 //
2 10 /
0] /
)
w //
20 //
-25 v/
-30
-50 -40 -30 -20 -10 0
RF Power (dBm)
Condition
fi==130MHz
for=1489MHz
f o=1619MHz, P_o=-10dBm
Vina=Vux=Vio=2.7V
-9-
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NJG1705V

m TYPICAL CHARACTERISTICS (LNA+MIXER 1.5GHz band f ,=1619MHz)

Conversion Gain , Noise Figure

vs. Temperature

Output-IP3 , Input-IP3 vs. Temperature

(Vv =v =v =27V, f =1489MHz,f =1619MHz) Vv =v =v =27Vf =1489MHz,f =1619MHz)
LNA  MIX LO RF Lo LNA MIX  LO RF LO
27 T T T T T T T 35 0 pr—r—r—r—r—r—r—r—rr—rT T T -13
OIP3
26 3 -~
= % 9 5 S -14
S 2 h 25 @ / T ,/'\
= < \ NF S £ /
© [\ - (5] 8 g -15
L) 24 2 = m
/U’ =] 5 1IP3
C - 7 > 9 ;
2 23 —— 15 L @ i
n e ) = 7 -16
O>) e - ,Q o /
4
g 2 1 8
o] z /
o 6 . -17
21 0.5
R ——— 0 5 -18
-50 0 50 100 -50 0 50 100
Temperature (°C) Temperature (°C)
Condition Condition 3IF-IM3
f|F=130MHZ f|;=130MHZ OIP3= 2
for=1489MHz, Ppe=-50dBm fre1=1489.0MHz, Pge=-35dBm
f,,=1619MHz, P ,=-10dBm for,=1489.1MHz 3IF-IM3
Vina=Vuix=Vio=2.7V flo=1619MHz P3= 2 -G
Vine=Viix=Vio=2.7V @Pgr=-35dBm

ILNA , lmx , lo vs. Ambient Temperature

(mA)

LO

MIX

LNA

-50

(V =V =V =2.7V)
LNA MIX LO

|
MIX

LNA

ILO

0

50

100

Ambient Temperature (°C)

Condition
Pr=OFF
P o=OFF
Vina=Vux=Vio=2.7V
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NJG1705V

m TYPICAL CHARACTERISTICS (LNA+MIXER 1.5GHz band f ,=1619MHz)

RF IN-LOCAL IN Isolation RF OUT-MIXER IN Isolation
V=2 7V) (M, =2.7V)
0 0 50
-10 -10 1 40
-20 // ’\\ -20 130

< 30 ~ o -0 1 20

o ™\ o / \ ]

=2 40 T 40 1 10

s .t/ \ s . AN .

8 / N o] o~ ‘\ //f’ 10

o o M ]

1%} -60 nIN.r L) 60 N— ~ 4 1 -10
20 IV -70 A.AUU-./\\I. 1 -20
80 -80 — ] -30
90 -90 1 -40
-100 100 bt 5y

0.5 1 1.5 2 2.5 0.5 1 15 25
frequency(GHz) frequency(GHz)
Condition Condition
Vin=2.7V Via=2.7V
V=V 0=2.7V V=V, 0=2.7V
Portl: RF IN Portl: RF OUT
Port2: LOCAL IN Port2: MIXER IN

New Japan Radio Co. Ltd.
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NJG1705V

m TYPICAL CHARACTERISTICS (LNA 1.5GHz band f ,=1619MHz)

S11,S21,S12,S22 Vs. frequency

NF vs. frequency
(V. \=27V)

V. =2.7V)
LNA
25 50 3
20 40 »
25
15 30 I
) 10 / \521 20 \
) / \ 2 |
N s 10 @ —~ ! \
2] / N T 3 [
(:l| 0 e — \‘ 0 \(;-J: ‘L'L’ 1.5 [
AN
S22
(71) / s11 / / 1
-10 / -20
-15 T -30 i
312\ 05 |
20 / / T
25 -50 ol
0.5 1 15 2 25 1.3
frequency(GHz)
Condition
Via=2.7V
Vux=Vio=0V
RF POWER vs. Pout,IM3
(V ,=2.7V,freq=1489+1489.1MHz
10 LNA
of y :
Z Pout — 7
__ 10 F /,// :
e s - ]
% 0 F / - L= ]
s A ;
= 30 F “ ]
= r / ]
> o R ]
DO_ 40 : ,/ ]
50 | / .
. - / ]
i Yl ]
_70 011 Ll 1 L1l Ll 1l Ll L1l L1l L1l
40 35 30 25 20 -15 -10 -5 0
RF Power(dBm)
Condition
fr=1489.0+1489.1MHz
Vina=2.7V
Vux=Vio=0V
" New Japan Radio Co. Ltd.
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NJG1705V

m TYPICAL CHARACTERISTICS (MIXER 1.5GHz band f ,=1619MHz)

Conversion Gain , Noise Figure

vs. RF Frequency

(V =V =27V, =1489MHz,f =1619MHz)
g MX__LO RF Lo

11
[ -l

= 8 Gc . 10

s | _T7 —

[ L

q 7 9

S

£ L] Qr NF

D 6| I 8

o [ - U

> [ .~ —1>

g [

O 5} 7
4 [ 6
1450 1470 1490 1510 1530 1550

RF Frequency (MHz)

Condition
fir==130MHz
Pgre=-30dBm
P,o=-10dBm
Vina=0V
Vu=V10=2.7V
Upper LOCAL
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Noise Figure (dB)

IF, IM3 (dBm)

v,

20

-20
-40
-60

-80

IF, IM3 vs. RF Power

=V =2.7V,f =1489+1489.1MHz,f =1619MHz)
Lo RF LO

/%

IX
/—’-—
IF |
I / ’
— | y
I/’
3

-40 -35 -30 -25 -20 -15 -10 5 0

New Japan Radio Co. Ltd.

RF Power (dBm)

Condition

fir==130MHz
fre=1489MHz,Pr=-30dBm
fLo=1619MHz
Vina=0V
Vux=Vio=2.7V
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NJG1705V

m TYPICAL CHARACTERISTICS (MIXER 1.5GHz band f ,=1619MHz)

MIXER IN IMPEDANCE

21 Aug 1998 14:38: @6

LOCAL IN IMPEDANCE

21 Aug 1998 14:33:58

CH1 S;; log MAG 5 dB/ REF @ dB 1:-8.336 dB CH1 S;; log MAG S dB/ REF @ dB 1:-7.@81 dB
[ 1] 489 ¢oa pde GHz| w 11619 ¢eo ede cHz|
PRm — PRm —
‘ 2178, 273
Cor 1o d Cor al-s5 6
: =128 B 1°
—_ g &
i / RA
25 7 Z3
|
t [\ i
CH2 S;; 1 UFS 1 383.89 mU 169.43 °© CHz S5y L UFS 1 442.21 mU 45.542 °
489 998 280 GHz 619 P28 900 GHz
PRm S PRm B o
Cor .47 z Cor . z
238728, | 354293 md
1762 GHz 1,65 GHz
t t
START .50@ @89 @88 GHz STOP 2.500 900 BO@ GHz START .5@@ @22 B@P GHz STOP 2.588 P08 208 GHz
Condition Condition
Vina=0V Vi na=0V
Vux=Vio=2.7V Vux=Vi0=2.7V
21 Aug 1998 14: 45: 65
CH1 S;; log MAG 5 dB/ REF @ dB 1:-14.451 dB
™ 130 ¢oe ade GHz
PRm
Cor
hﬁ
| ]
t
CH2 S;; 1 UFS 1 189.43 mU B1.257 ©
13e 000 008 GHz
PRm
Cor
t "
START ,0@5@ 298 PBB GHz STOP 2.209 892 828 GHz
Condition
V=0V
Vux=Vio=2.7V
Ne Radio Co.Ltd.
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NJG1705V

m TYPICAL CHARACTERISTICS (LNA+MIXER 1.9GHz band f_ ,=1660MHz)

Conversion Gain , Noise Figure

vs. RF Frequency
(V =V =V =2.7V)
LNA MIX LO

24 6
o 22 5
T
§ 20 AN 4
C
9o \
9 13 3
g \
c ‘Q NF
o e o= s
O 16 2
—>
14 L= .- - T 1
1.8 1.85 1.9 1.95 2

RF Frequency (GHz)

Condition
fir.=240MHz
Pre=-50dBm

P o=-10dBm
Vina=Vux=Vio=2.7V
Lower LOCAL

Output-IP3 , Input-IP3 vs. LO Power

(Vv =V =VLO=2.7V,f =1900+1900.1MHz,f =1660MHZz)
LNA_  MIX RF Lo

15 0

10 f

eg/}

OIP3 (dBm)

-0 L /
40 -35 30 -25 20 -15 -10 -5 0
LO Power (dBm)

-25

Condition 3IF-IM3

f-=240MHz OIP3="=5

frr1=1900.0MHz, Pr-=-35dBm

for,=1900.1MHz

fLo=1660MHz pa=SIEIM3

Vina=Vux=Vio=2.7V 2 )
@Pge=-35dBm
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Conversion Gain , Noise Figure vs. LO Power

Noise Figure (dB)

IIP3 (dBm)

Conversion Gain (dB)

New Japan Radio Co. Ltd.

(Vv =V =V =27V, f =1900MHz,f =1660MHz)
LNA MIX LO RF Lo

22 ———————1 6
\ GC ]
20 \ = 5
\ ]
\ ]
. ]
18 N 4
\
16 \\ {3
/N ]
N —— |
14 =—f-—- 1,
Vi
/ NF ]

-40 -30 -20 -10 0 10
LO Power (dBm)

Condition

fr=240MHz
fre=1900MHz,Pg=-50dBm
fLo=1660MHz
Vina=Vix=Vi0=2.7V
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NJG1705V

m TYPICAL CHARACTERISTICS (LNA+MIXER 1.9GHz band f_ ,=1660MHz)

RF IN IMPEDANCE LOCAL IN IMPEDANCE
21 Aug 1998 13:'55: 85 21 Aug 1998 13:57:31
CHL S;; log MAG 5 4B/ REF @ dB 1:-11 631 dB CHL 5;; log MAG 5 dB REF B dB 1:-7.416 dB
y 1] see oo eda cHz| w 1| 560 d2a ade GHz|
PRm Z[~IT §L3 PRm - Z{=7]
cor | _ Cor 6.5
| z 1. Iz
— % —
T
T t
CH2 S;; 1 UFS 1 262.1 mU -1.2209 ° CHZ S;; 1 UFS 1 425.76 mU -88.869 °©

1. 900 008 PO GHz

L. 660 008 908 GHz

PRm PRm
2! y 4@z. 2Z_my
Cor ?Eag§g:z Cor %555; z
266. i 4%8. J
(i (i 5
t T
START 1.808 902 @08 GHz STOP 3.080 00D 008 GHz START 1.000 @02 B0@ GHz STOP 3.000 0BG 220 GHz
Condition Condition
Vina=2.7V Vina=2.7V
Vux=Vio=2.7V Vux=V,0=2.7V
IF OUT IMPEDANCE
21 Aug 1998 14:90: 37
CHL S;; log MAG 5 dB/ REF @ dB 1: -16. @56 dB
™ 248 $o0 Bde GHz
PRm
Cor
all
t
CH2 S;; L UFS 1 157.47 mU 92.152 °©
24a D08 908 GHz
PRm \
Cor 3
s Qe —
START .@50 900 P8P GHz STOP 2.200 880 POQ GHz
Condition
Vi na=2.7V
Vux=Vio=2.7V
New Japan Radio Co. Ltd.
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NJG1705V

m TYPICAL CHARACTERISTICS (LNA+MIXER 1.9GHz band f_ ,=1660MHz)

Conversion Gain , Noise Figure

vs.V. ,V |V - -
e Vo Vio Output-IP3 , Input-IP3 vs. V N VMIX , VLO
(f .=1900MHz,f =1660MHz) (f__=1900+1900.1MHz,f =1660MHz)
RF LO
23 4 12 T >
‘ [ IIP3"-'Q' e - 10
S L 1
~ 22 RN 35 10 L/ L \:
@ — | C_ ! / OIP3
z / 2 ; -12
'% 21 / 3 o % 8 ,'I £
o g / &
=) S J 14 O
c g) | I/ ~
o @ ' )
FZY) / 25 t s 6 o
© s NF To O / B
> L ____O____ ] 3 _ / -16
o T Z 4
O 19 —=> 2 ] I
| 18
2
18 15 15 2 25 3 35 4 45 5 55
2 25 3 35 4 45 5 V. V. .V (V)
\V; , \V; , vV (V) LNA MIX LO
LNA MIX LO
Condition Condition 3IF-IM3
fe=240MHz fir=240MHz OIP3——2
fRF=1900MHZ, PRF=‘50dBm fRF1=1900.0MHZ, PRF=-35dBm
f,0=1660MHz, P,o=-10dBm fre2=1900.1MHz p3=2tEIMS o
f.0=1660MHz, P,,=-10dBm 2 ©
@Pgre=-35dBm
(VLNA:VMlX:VLOZZ.7V,fRF21900+1900.lMHZ,fLO:].GGOMHZ) (VLNA:VM|>(:V|_O:2'7V'fRF:1900MHZ’f|_o:1660MHZ)
20 —————————— LA o
o 0
- IF / - .
5 _ V4
=) / e -10
™ ’ o
= y M3 2 s /
- -40 7 w
T8 )/ - //
/ -20
-60 /
'25 /
-80 JFT:)) A S RN R S
-50 -40 -30 -20 -10 0 -50 -40 -30 -20 -10 0
RF Power (dBm) RF Power (dBm)
Condition Condition
f,e=240MHz fz=240MHz
fre1=1900.0MHz fre=1900MHz
frr2=1900.1MHz f c=1660MHz, P ,=-10dBm
fLo=1660MHz, P ,=-10dBm Vina=Vux=Vio=2.7V

Vina=Vmix=Vio=2.7V

New Japan Radio Co. Ltd.
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NJG1705V

m TYPICAL CHARACTERISTICS (LNA+MIXER 1.9GHz band f_ ,=1660MHz)

Conversion Gain , Noise Figure

vs. Temperature
(V. =V =V =27V,f =1900MHz,f =1660MHz)
LNA MIX LO RF LO

New Japan Radio Co. Ltd.

23 1 3.5
2 Ge 13
% \e\
_ ]
Z 2 I [l- 125
£ < - NF |7
3 -~
O - - ]
c 20 - 2
2 - \\
0 — ]
qh) ]
e 19 N 15
c
o .
O 1
7 0.5
-50 0 50 100
Temperature (°C)
Condition
f==240MHz
for=1900MHz, Pre=-50dBm
f c=1900MHz, P,,=-10dBm
Vina=Vux=Vi0=2.7V
RF IN-LOCAL IN Isolation
(V. =2.7V)
LNA
0
-10
20 /\
—_ N
o 30 4
S 40
= -
E -50 / V‘\\\’
[e)
[%) -60
-70
-80
-90
-100
1 15 2 25 3
frequency(GHz)
Condition
Vina=2.7V
V=V 0=2.7V
Portl:RF IN
Port2:LOCAL IN
-18 -
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Noise Figure (dB)

Output-IP3 , Input-IP3 vs. Temperature

v =v =v =27V,f =1900+1900.1MHz,f =1660MHz)
LNA MIX LO RF LO
12— SRR REEER R -7
OIP3 \O
11 -8
‘LU\
’é\ N ~—
G5 10 N S
S oa)
©
£ L~ =\ 10 @
@) -t . o
=TT e AN =
8 -11
7 -12
-50 0 50 100
Temperature (°C)
Condition
fz=240MHz 3IF-IM3
fi =1900.0MHz, Py=-35d8m  ©OP3= 3
fre,=1900.1MHz
ff::meoMHz ||P3% -G,
Vina=Vu=Vio=2.7V @Pg=-35dBm
RF OUT-MIXER IN Isolation
(V ,=2.7V)
O 4
-10 ]
-20 ]
o -30 ]
S 0 ~ LI ]
5 C\f ~
S 50 /// V .
?, -60 [ A
-70
-80
-90
-100
1 15 2 25 3
frequency(GHz)
Condition
Vi a=2.7V
Vux=Vio=2.7V

Portl:RF OUT
Port2:MIXER IN
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NJG1705V

m TYPICAL CHARACTERISTICS (LNA+MIXER 1.9GHz band f ,=2095.2MHz)

vV =V =V =3.0V) (VLNA:VMIX:VLO:&OV,fRF:196O+1960.1MHz,fLO:2095.2Msz
20 e ENA__MIX__LO T 6 20 ——— ————
o 7 +—n 6C ° ’ /'—' —
E a ~—~~ -
£ ! ~ T E IF/ /’_-
© 18 4 o @ -2 - +
(O] | s E / /
C g, ™ /
9 [ T = Y
0w o7 NF 3 o - 40 /
| — /
(O] e~ ——t— K% |__|_
g 6 S w3 f
O 16f 2 -60 /
15 L 1 -80
1920 1930 1940 1950 1960 1970 1980 1990 2000 -50 -40 -30 -20 -10
RF Frequency (MHz) RF Power (dBm)
Condition Condition
fir=135.2MHz fr=135.2MHz
Pre=-50dBm frr1=1960.0MHz
P o=-8dBm frr2=1960.1MHz

Conversion Gain , Noise Figure
vs. RF Frequency

IF, IM3 vs. RF Power

Vina=Vuix=Vi0=3.0V
Upper LOCAL

f.0=2095.2MHz,P o=-8dBm
Vina=Vuix=Vi0=3.0V

New Japan Radio Co. Ltd.
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NJG1705V

m TYPICAL CHARACTERISTICS (LNA 1.9GHz band f ,=1660MHz)

S11,S21,S12,S22 Vs. frequency

NF vs. frequency

V. =2.7V) V. =2.7V)
LNA LNA
25 50 3
20 40 [
2.5
15 30 [
_@ 10 / N s 20 , \
8 s / AN 0m @ | T Y
. T T i \
= 0 \ 0 N/ ~ 15 ~
(9N — LL 5 "
N ™. 8 z [
— 5 522 L -10 [
?) 10 / \ { 20 ! i
-15 / 54‘ -30 i
/ \ 7] p— 05 f
-20 g \ -40 [
-25 yd 50 ol
1 15 2 2.5 3 17 18 1.9
frequency(GHz) frequency(GHz)
Condition Condition
Vina=2.7V Vina=2.7V
Vux=Vio=0V Vix=Vi0=0V
RF POWER vs. Pout,IM3
(V. =2.7V,freq=1900+1900.1MHz)
10 LU I_INI)AII T LU LU L LU LI
o .
u Pout —T/ 7
-10 | D el 1
n L~ }
g 20 f /// 7 - :
© - “ ]
S ol i ]
s w0f ; .
BT 40E ‘/ E
ch i E ,/ E
50 | / ]
-60 : // :
_70 [ 110 Ll L1l Ll Ll Ll L1l IIII:
-40 -35 -30 -25 -20 -15 -10 -5 0
RF POWER(dBm)
Condition
fr=1900.0+1900.1MHz
Vina=2.7V
Vuix=V0=0V
” New Japan Radio Co. Ltd.
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NJG1705V

m TYPICAL CHARACTERISTICS (MIXER 1.9GHz band f ,=1660MHz)

Conversion Gain , Noise Figure IF , IM3 vs. RF Power

vs. RF Frequency

(VM|x:VLo:2'7V) (VM|x:VLo:2'7V’fRF:1900+1900'1MHZ’f|_o:1660MHZ)
or 11 20 — :
B < 7
8 17 10
S i AN o B — IF —
c N & IS " N
S N o M -20 _—— -
o ] 5 =) L ,-/
c 6 8 D ™ L
o2 | NE TR b /
o [ -, Q — -40 v,
g 5 LEE 7 g LL /
c [ B > IM3
I} [
@] 4 [ 6 -60
3l 5 -80
1.8 1.84 1.88 1.92 1.96 -40 -35 -30 -25 -20 -15 -10 -5 0
RF Frequency (MHz) RF Power (dBm)
Condition Condition
fe=240MHz fz==240MHz
Pre=-30dBm fre=1900MHz,Pg=-30dBm
P.o=-10dBm fLo=1660MHz
V na=0V Vina=0V
Vux=Vio=2.7V Vusx=Vio=2.7V
Lower LOCAL
New Japan Radio Co. Ltd. ”
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NJG1705V

m TYPICAL CHARACTERISTICS (MIXER 1.9GHz band f ,=1660MHz)

MIXER IN IMPEDANCE

2l Aug 1998 13:55: 85
CHL Sy; log MAG 5 dB/ REF @ dB 1 -11 631 dB
. 1] 9oe doe eda GHz|
PRm z
Cor
"

CH2 S;; 1 UFS

1l 282.1 mU -1 2209 °
9S00 092 803 GHz

PRm
2 4
or Fadtes
295 45m
1.92 GHz
t
START 1.200 029 BB8 GHz STOP 3.000 BED 088 GHz
Condition
V na=0V
Vux=Vio=2.7V
IF OUT IMPEDANCE
21 Aug 1998 14: @0: 37
CHL S;; fog MAG 5 dB- REF @ dB 1 -16. 856 dB
L) 248 000 0dp GHz
PRm
Cor
—==

PRm
Cor

1 157.47 mU 92.152 °

START .©50 800 B8 GHz

Condition
Vina=0V
Vux=Vi0o=2.7V

STOP 2.900 989 80@ GHz
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PRm

Cor

New Japan Radio Co. Ltd.

LOCAL IN IMPEDANCE

21 Aug 1998 13:57:31
5;; log MAG S dBs REF @ dB 1:-7.416 dB
» 1| 50 $o0 ede GHz|
Z
S;; 1 UFS L 425.76 nU -88.869 °©
660 080 P22 GHz
4@z gz.my
B
479 5339
1.68 GHz
START 1.000 003 B8O GHz STOP 3.908 PB@ 280 GHz
Condition
Vina=0V
Vyx=Vi0=2.7V
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NJG1705V

Z0=50W L7

C4 5
Viix R1 L8
Cc8 L9
m W
c7 ce SL10

m APPLICATION CIRCUIT f/If
c3
VLNA

L13 12 L3 RFoOUT

RF IN o1 Ij |D , 10 >

= C2 o

207 HHZ ey EIg S i

L4 IS

] 1
F O 4 F L5 MIXERIN
|_

;

LOCAL IN
Vio Zo=50W
C10 ;I/; ;I/; C9
PARTS LIST
1.5GHz band 1.9GHz band
Upper Lower Upper
PART ID LOCAL LOCAL LOCAL COMMENT
fLo=1619MHz | f ;=1660MHz | f ;=2095.2MHz
fr=130MHz fir==240MHz fr=135.2MHz
L1 10nH 4.7nH 4.7nH TAIYO-YUDEN (HK1005)
L2 10nH 4.7nH 4.7nH TAIYO-YUDEN (HK1005)
L3 8.2nH 4.7nH 4.7nH TAIYO-YUDEN (HK1005)
L4 12nH 4.7nH 4.7nH TAIYO-YUDEN (HK1005)
L5 8.2nH 4.7nH 3.9nH TAIYO-YUDEN (HK1005)
L6 82nH 47nH 82nH TAIYO-YUDEN (HK1005)
L7 33nH 18nH 33nH TAIYO-YUDEN (HK1005)
L8 15nH 12nH 8.2nH TAIYO-YUDEN (HK1005)
L9 15nH 18nH 10nH TAIYO-YUDEN (HK1005)
L10 6.8nH 6.8nH 3.9nH TAIYO-YUDEN (HK1005)
C1 30pF 30pF 30pF MURATA(GRM36)
C2 0.5nH 0.5pF 0.5pF MURATA(GRM36)
C3 1000pF 1000pF 1000pF MURATA(GRM36)
C4 11pF 5pF 11pF MURATA(GRM36)
C5 1000pF 1000pF 1000pF MURATA(GRM36)
C6 10pF 10pF 10pF MURATA(GRM36)
c7 100pF 100pF 100pF MURATA(GRMS36)
C8 1000pF 1000pF 1000pF MURATA(GRM36)
C9 1000pF 1000pF 1000pF MURATA(GRMS36)
C10 100pF 100pF 100pF MURATA(GRM36)
R1 10w 10W 10w TAMA Electronics (CRG16G)

New Japan Radio Co. Ltd.
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NJG1705V

1 RECOMMENDED PCB DESIGN

LNAIN (Top View)

1705=% 7

7
.

[oel
O

C7

Vi PCB (FR-4): t=0.2mm

STRIP LINE WIDTH

S =0.4mm (Z,=50W)

PCB SIZE
=23.0x17.0mm

C6

C1l

L6

IFOUT

=¥
N
\ LS;
Yalco ) N> %
\ \x\

LOIN

Caution on using devices
[ 1] Please place R1 close to the VLO terminal (5th pin), and L10 to R1.
[ 2 ] Please place C1 close to the LNACAP terminal (2nd pin).
[ 3] Please place C3 close to L3.
[ 4 ] Please place C3 close to C6, C7 and C8
[ 5] Please place L10 close to C9, C10.

New Japan Radio Co. Ltd.
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NJG1705V

m MEASURING BLOCK DIAGRAM

,®/ Vina Vi Vio=2.7V

SG D.U.T. [IFOUT Spectrum
(LOCAL) LOIN|] PCB Analyzer
LNAIN
SG
(RF)

Conversion Gain Measurement Block Diagram

,®/ Vina Vs Vio=2.7V

BPF
SG < D.UT [|IFOUT
A U.T. NF Met
(LOCAL) ~ | Lon| PCB o
LNAIN
o :
Ao 1 Source
~
BPF
Noise Figure Measurement Block Diagram
,®/ Vinar Vs Vio=2.7V
SG D.UT [[FOUT Spectrum
(LOCAL) LOIN|] PCB Analyzer
LNAIN
sSG
(RF1) |
=]
Comb [ ATT 1—
SG
(RF2) |

IF, IM3, IM5 Measurement Block Diagram

New Japan Radio Co. Ltd.
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NJG1705V

BPACKAGE OUTLINE (SSOP10)

+0.3
3.50-0.1
0~10°
10 6
HAARH ,
-
=
sl o
o+
- hal
< ©
N
O 3
+
1= “
e
1 5
40.1
Sl [ 0.9MAX _ 0.15-0.05
s
+
2
Lead material : Copper
Lead surface finish : Solder plating
Molding material : Epoxy resin
UNIT S mm
Weight :41mg
Cautions on using this product [CTﬁUTION_]f_ . s databook |
B B B A H B ; e specifications on this databook are onl
This product contalng Gallium-Arsenide (GaAs) which is a harmful material. given ff)’r information , without any guarameey
- Do NOT eat or put into mouth. as regards either mistakes or omissions. The
- Do NOT dispose in fire or break up this product. application circuits in this databook are
. . . described only to show representative usages
- Do NOT chemically make gas or powder with this product. of the product and not intended for the
- To waste this product, please obey the relating law of your country. tghuaragtef ,Orl peLrtnission of any right including
€ Inaustrial rights.

This product may be damaged with electric static discharge (ESD) or spike voltage. Please handle
with care to avoid these damages.

New Japan Radio Co. Ltd.
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