NJG1705V

1.5/1.9GHz BAND FRONT-END GaAs MMIC

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

NJG1705V
BFEATURES
@®Low voltage operation +2.7V typ.
@®Low current consumption 9.5mA typ.
@®High conversion gain 23.5dB typ. @fg=1489MHz, Pr=-50dBm, f ,=1619MHz, P ,=-10dBm
20.5dB typ. @fRF:].gOOMHZ, PRF:'50dBm, fLO:1660MHZ, PLO:'lodBm
@®Low noise figure 1.6dB typ. @fzz=1489MHz, f ;=1619MHz, P, ,=-10dBm, f=130MHz
2.2dB typ. @fge=1900MHz, f ,.=1660MHz, P, o=-10dBm, f=240MHz
®High IIP3 -15.5dBm typ. @fg-=1489.0+1489.1MHzf ,=1619MHz, P, ,=-10dBm
-10dBm typ. @fr-=1900.0+1900.1MHzf ,=1660MHz, P, ,=-10dBm
®Package SSOP10
BPIN CONFIGURATION
V Type Pin Connection
(Top View) 1.LNAIN
2.LNACAP
1 h_D_,i 10 3.GND
4.1IFOUT
2 9
7F 5.VLO
3 F——s 6.LOIN
y > 7.GND
7F 8.MIXIN
5 % — 9.GND
10.LNAOUT
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NJG1705V

BABSOLUTE MAXIMUM RATINGS

(T,=+25°C, Z.=Z=50W)

PARAMETER SYMBOL CONDITIONS RATINGS UNITS
LNA Voltage Vina 5.0 V
MIXER Voltage Vuix 5.0 V
Local Amplifier Voltage Vio 5.0 V
InputPowerl Pinain Vina=Vux=Vio=2.7V +15 dBm
InputPower2 Plon Vina=Vux=Vi0=2.7V +10 dBm
Power Dissipation Py 320 mw
Operating Temperature T our -40~+85 °C
Storage Temperature Tstg -55~+125 °C

BELECTRICAL CHARACTERISTICS 1 (1.5GHz band)

COMMON CONDITIONS: T,=+25°C, V a=Viis=V.0=2.7V, fre=1489MHz, f ,=1619MHz,f,=130MHz,
Pr=-50dBm, P 4=-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 \Y%
MIXER Voltage Vuix 2.5 2.7 4.5 V
Local Amplifier Voltage Vio 2.5 2.7 4.5 \
LNA current lina RF, LO=OFF - 3.5 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 Ia RF, LO=OFF - 9.5 13.6 mA
Conversion Gain Gc 21.0 23.5 - dB
Gain Flatness Gt frr=1470-1520MHz - 1.0 1.5 dB
Noise Figure NF - 1.6 19 dB
1dB Gain Compression P-1dB 40 20 i dBm
Output Power
Input 3'rd Intercept Point II1P3 fre=1489.0+1489.1MHz -18.0 | -15.5 - dBm
Image Suppression Level IMR - -11.0 -8.0 dBc
RF IN VSWR VSWR, - 2.0 3.0
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NJG1705V

BELECTRICAL CHARACTERISTICS (1.5GHz band LNA)

COMMON CONDITIONS: T,=+25°C, V ya=2.7V, V=V 0=0V, frr=1489MHz, Z.=Z,=50W,
fLo=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 Intercept Point 11P3 fre=1489.0+1489.1MHz - -4.0 - dBm
RF IN VSWR VSWRI - 2.0 -

RF OUT VSWR VSWRoO - 2.0 -

BELECTRICAL CHARACTERISTICS (1.5GHz band MIXER)

COMMON CONDITIONS: T,=+25°C, V=0V, Vyx=V.0=2.7V, fer=1489MHz, f o=1619MHz,

Pre=-30dBm, P o=-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 Intercept Point 11P3 fre=1489.0+1489.1MHz - -1.0 - dBm
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NJG1705V

BELECTRICAL CHARACTERISTICS 2 (1.9GHz band)

COMMON CONDITIONS: T,=+25°C, V a=Viisx=V.0=2.7V, frr=1900MHz, f ,=1660MHz, f=240MHz,
Pr=-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 \Y%
MIXER Voltage Vvix 2.5 2.7 4.5 \%
Local Amplifier Voltage Vio 2.5 2.7 4.5 \
LNA Current *1 lina RF, LO=OFF - 3.5 5.0 mA
MIXER Current *2 Ivix RF, LO=OFF - 5.0 6.6 mA
Local Amplifier Current *3 lo RF, LO=OFF - 1.0 2.0 mA
Total Current Ia RF, LO=OFF - 9.5 13.6 mA
Conversion Gain Gc 18.5 20.5 - dB
Gain Flatness Giat frr,=1890-1920MHz - 1.3 1.8 dB
Noise Figure NF - 2.2 2.5 dB
1dB Gain Output Compression |, ; 1» 30 10 i dBm
Output Power
Input 3'rd Intercept Point 11P3 frr=1900.0+1900.1MHz | -14.0 | -10.0 - dBm
Image Suppression Level IMR - -6.5 -4.5 dBc
RF IN VSWR VSWR, - 2.0 3.0
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NJG1705V

BELECTRICAL CHARACTERISTICS (1.9GHz band LNA)

COMMON CONDITIONS: T,=+25°C, V ya=2.7V, Vux=V . 0=0V, fre=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 Intercept Point 11P3 frr=1900.0+1900.1MHz - -3.0 - dBm
RF IN VSWR VSWRI - 2.0 -

RF OUT VSWR VSWRo0 - 2.0 -

BELECTRICAL CHARACTERISTICS (1.9GHz band MIXER)

COMMON CONDITIONS: T,=+25°C, V ya=0V, V=V 0=2.7V, fre=1900MHz, f ,=1660MHz,
Pre=-30dBm, P 4=-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 Intercept Point 11P3 fre=1900.0+1900.1MHz - 4.0 - dBm
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NJG1705V

ETERMINAL 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 L - ) . .
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.
5 VLO Power supply terminal for local amplifier. Please connect R1 and L10 to this
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
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 . L
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 T 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.
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NJG1705V

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

Conversion Gain , Noise Figure

vs. RF Frequency Conversion Gain, Noise Figure vs. LO Power
V=V, ZY =2 7V) (V 1=V =V o=2 TV f =1489MHz,f =1619MHz)
26 735 24 . 5
23 \ GC/Q’/—_ 45
% 24 x— Ge 3 . @ - - \‘ / < A _
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RF Frequency (GHz) LO Power (dBm)
Condition Condition
fie=130MHz fr=130MHz
Pre=-50dBm fre=1489MHz,Pg=-50dBm
PLo=-10dBm fLo=1619MHz
Vine=Vuix=Vi0=2.7V Vine=Vuix=Vi0=2.7V

Upper LOCAL

Output-IP3 , Input-IP3 vs. LO Power
(V. =V =V =27V,f =1469+1489.1MHz,f =1619MHz)
LNA MIX LO RF LO

10 | pam -10
OIP3/6”\\ _
5 // i}._ | .15
_ // IP3 :
= 1 t
4 7 -
S 0 —= 20 B
[a0] 4 ]
% e / &
5 / 25
qo bl L] g

40 -3 30 -25 20 -15 -10 -5 0
LO Power (dBm)

Condition 3IF-IM3
f-=130MHz OIP3="—5
fre1=1489.0MHz,Pge=-35dBm

fre2=1489.1MHz 3IF-IM3
fLo=1619MHz IP3="—""-Cc
Vina=Vux=Vio=2.7V @Pgr=-35dBm
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NJG1705V

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

RF IN IMPEDANCE

21 Aug 1998  14:22: 05
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START .508 VYYD BB GHz

Condition
Vi na=2.7V
Vun=Vi0=2.7V

IF OUT IMPEDANCE

1l 445.92 mU
489 000 008 GHz

185.95 °

g
428 43gmY

1.52 GHz

STOP 2.500 000 608 GHz

21 Aug 1998 14:43:17
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PRm
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T
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PRm

Cor

START . @50 990 908 GHz

Condition
Vi na=2.7V
Vun=Vi0=2.7V

STOP 2.D08 @P@ P2V GHz

PRm
Cor

CH2

PRm
Cor

S11

LOCAL IN IMPEDANCE

21 Aug 1998 14:33:53

log MAG S dB/ REF @ dB 1 ~7.881 dB
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1 UFS 1l 440.21 mU 45.542 @

. 515 b0B 980 GHz

& gy

I 56285 pu
1,85 aHz

. 508 888 B0 GHz STOP 2.580 808 288 GHz

Condition
Vi na=2.7V
Vu=Vi0=2.7V




NJG1705V

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

(v

IF, IM3 (dBm)

LNA
20

Conversion Gain (dB)

-20

-40
-60

-80

Conversion Gain , Noise Figure

fre1=1489.0MHz
fre,=1489.1MHz
fLo=1619MHz, P 4=-10dBm
Vine=Vuix=Vi0=2.7V

vs. V V. |V
LNA MIX LO
(f .=1489MHz,f =1619MHz2)
25T 735
24 < Gc 13
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22 2
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:\_____—_—" ‘@) ] 2
21 { 1 1.5
20 L 1
2 25 3 35 4 45 5
V. V.V (V)
LNA MIX LO
Condition
fr=130MHz
fre=1489MHz, Pr-=-50dBm
fLo=1619MHz, P o=-10dBm
IF, IM3 vs. RF Power
=V =V =2.7V,f =1489+1489.1MHz,f =1619MHz)
MIX LO RF LO
[ IF
// - —
[ /’ IM3
-50 -40 -30 -20 -10 0
RF Power (dBm)
Condition
fr=130MHz

IIP3 (dBm)

Output-IP3 , Input-IP3 vs. V V.V
LNA MIX
(f__=1489+1489.1MHz,f =1619MHz)
RF LO
14 -10
1 ]
P3 '@;/—ﬂx\\ -
12 7 = ~ -12
) ]
/ oIP3
,g 10 '.I/ 14
@ / / ]
Z 3 -16
™ / 1
o ’ ]
O & '/ | 18
4 / -20
15 2 25 3 35 4 45 5 55
Vv Vo .V (V)
LNA MIX LO
Condition _3IF-IM3
f=130MHz OIP3="—5
frr1=1489.0MHz, Pre=-35dBm
fre2=1489.1MHz 3IE-IM3
f.0=1619MHz, P, o=-10dBm P3=—""—>—" -G,
@Pgr=-35dBm
IF vs. RF Power
(VLNA:me:VLo:Z'7V’fRF:1489MHZ’fLo:1619MHZ)
0 |
5 //
T -10 /
M /
S
L -15 7
20 //
-25 /
.30 = . . . . . . . —
-50 -40 -30 20 -10 0
RF Power (dBm)
Condition
fr=130MHz
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NJG1705V

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

Conversion Gain , Noise Figure

vs. Temperature Output-IP3 , Input-IP3 vs. Temperature
(Vv = =V =2.7V,f =1489MHz,f =1619MHz) (Vv =V =V =27V, =1489MHz,f =1619MHz)
LNA MIX LO RF LO LNA MIX LO RF LO
27 e 1 3.5 10 I 1-13
] OIP3 _ ]
26 3 - ]
) % : 9 ’_—e\\ -~ { -14
S 5 U\ NF 125 _@\ / “T 7 - \ 1
C ] ~ — R
« hl \ m s ] () S 8 ./ 15
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o — ] o O 7/
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5 22 1tz /
O ] 6 . -17
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o b 1o s b 118
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Temperature (°C) Temperature (°C)
Condition Condition 3IF-IM3
f=130MHz f.=130MHz OIP3=""5
fre=1489MHz, Pge=-50dBm fre1=1489.0MHz, Pre=-35dBm
fLo=1619MHz, P o=-10dBm fre=1489.1MHz 3IF-IM3
Vine=Vuix=Vi0=2.7V fLo=1619MHz IP3= 2 -Ge
Vine=Vuix=Vi0=2.7V @Pgr=-35dBm

Laa o hix o 1o VS Ambient Temperature

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

7 - LNA
6F [
MIX
L) T —— . — i — - — —— - —
< e ——
£ °F
~ |
[ LNA
3 4}
x [
S 3
<
R
. ILo
1 L
ok
-50 0 50 100

Ambient Temperature (°C)

Condition
Pre=OFF
P.o=OFF
Vine=Vuix=Vi0=2.7V
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NJG1705V

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

RF IN-LOCAL IN Isolation RF OUT-MIXER IN Isolation
(V 1=2:7V) (M \a=2.7V)

-10 . -10 ] 40

-20 / f\ ] -20 130
-30 / \ : -30
\ ]

AN L
-50 / \ 50 / \ v‘

:70 r‘llv, :70 A ‘AA,' T :zz
-80 -80 U\I \l :

Isolation(dB)

N
i
Isolation(dB)

T ' 1 -30
-90 | ] -90 1 -40
-100 : -100 b—m——— e
0.5 1 1.5 2 2.5 0.5 1 1.5 25

frequency(GHz) frequency(GHz)

Condition Condition

Vine=2.7V Vina=2.7V

Vu=Vio=2.7V Vu=Vio=2.7V

Portl: RF IN Portl: RF OUT

Port2: LOCAL IN Port2: MIXER IN
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NJG1705V

BTYPICAL CHARACTERISTICS (LNA 1.5GHz band f_ ,=1619MHz)

S11,521,S22(dB)

Pout,IM3(dBm)

S11,S21,S12,S22 Vs. frequency

NF vs. frequency

Va™21V) (V. =2.7V)
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Condition Condition
Via=2.7V V=27V
Vuix=Vio=0V Vuix=Vio=0V
RF POWER vs. Pout,IM3
(V ,=2.7V,freq=1489+1489.1MHz
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RF Power(dBm)

Condition
fre=1489.0+1489.1MHz
V na=2.7V

Vuix=Vio=0V
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NJG1705V

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

Conversion Gain , Noise Figure

IF, IM3 vs. RF Power
vs. RF Frequency

= =2. = + . =
(V. =V =2.7Vf =1489MHzf =1619MHz) VipVio72 7V fpe=1489+1489.IMHz {  =1619MH?)
g MX__LO RF LO 11 L —
< E
~ 8 Ge m {10 0 j—
m — 3 /
T — v o - IF _—
< o 1 2 & o -
5 o s 82— o
c NF ] 2 2 — WZ
ke Q— 1 E LL = -40 /,
n 6 s 8 (&) LI: ’
> -~ - ] ) 1
5 ] =2 -60
O 5 17 /
] -80 L :
e 40 35 -30 25 20 -15 -10 5 0
1450 1470 1490 1510 1530 1550 RF Power (dBm)
RF Frequency (MHz)
Condition Condition
fr==130MHz fr=130MHz
Pre=-30dBm fre=1489MHz,Pge=-30dBm
P, o=-10dBm fLo=1619MHz
Vina=0V Vi na=0V
Vux=Vi0=2.7V Vux=Vi0=2.7V

Upper LOCAL
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NJG1705V

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

MIXER IN IMPEDANCE

21 Aug 1998 14:38: 06

CHL S;; log MAG 5 dB/ REF @ dB 1:-8.336 dB
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467,64 _mly
Cor ?z?sa-lz
A 278728,
1752 GHz
)
START 508 2P0 @88 GHz STOP 2.500 800 888 GHz
Condition
Vi na=0V
Vun=Vi0=2.7V
IF OUT IMPEDANCE
21 Aug 1998 14 45:85
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~ 130 $oe ode GHz
PRm
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\.\
t
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139 900 @82 GHz
PRm \
Cor \
T h o
START ,@50 208 @08 GHz STOP 2.900 @00 890 GHz

Condition
Vina=0V
Vux=Vi0=2.7V

-14 -

PRm

Cor

CHz

PRm
Cor

LOCAL IN IMPEDANCE

21 Aug 1998 14:33:53

S11  log MAG 5 dB/ REF @ dB 1:~7.881 dB
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START .50 @90 V0@ GHz STOP 2.50@ @P@ 208 GHz

Condition

Vina=0V

VinEVi0=2.7V
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NJG1705V

BTYPICAL CHARACTERISTICS (LNA+MIXER 1.9GHz band f ,=1660MHz)

Conversion Gain , Noise Figure . : . :
vs. RF Frequency Conversion Gain , Noise Figure vs. LO Power

V2V, 2V, 227V) (V .=V, 7V, =2.7V,f _=1900MHz,f =1660MHz)
24 T Tt —— 6 22

22 /_t@\ 1s 20 \ <~ Gc 1s
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Noise Figure (dB)
Noise Figure (dB)

Conversion Gain (dB)
Conversion Gain (dB)

1
1.8 1.85 1.9 1.95 2 -40 -30 -20 -10 0 10
RF Frequency (GHz) LO Power (dBm)
Condition Condition
fe=240MHz fe=240MHz
Pre=-50dBm frr=1900MHz,Pge=-50dBm
PLo=-10dBm fLo=1660MHz
Vine=Vuix=Vi0=2.7V Vina=Vuix=Vi0=2.7V

Lower LOCAL

Output-IP3 , Input-IP3 vs. LO Power
(V. =V =VLO=2.7V,f =1900+1900.1MHz,f =1660MHz)
LNA MIX RF LO

15 1 0
10 =
/ ]
y'd
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Q % @
Nt - ©
pos I~ p3 =
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o) ] // =
5 // 20
-10 A 1 25

40 -3 30 -25 20 -15 -10 -5 0
LO Power (dBm)

Condition 3IF-IM3

fr=240MHz OIP3="75

fre1=1900.0MHz, Pge=-35dBm

fre2=1900.1MHz

fLo=1660MHz IIP3—3IF—-IM3 -G

Vine=Vuix=Vio=2.7V 2 ‘
@Pgr=-35dBm
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NJG1705V

BTYPICAL CHARACTERISTICS (LNA+MIXER 1.9GHz band f ,=1660MHz)
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RF IN IMPEDANCE
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Vina=2.7V
Vu=Vi0=2.7V




NJG1705V

BTYPICAL CHARACTERISTICS (LNA+MIXER 1.9GHz band f ,=1660MHz)

Conversion Gain (dB)

Conversion Gain , Noise Figure

vs.V ,V |V - - :
e Y Yio Output-IP3 , Input-IP3 vs. V NA Vlvnx : VLO
(f .=1900MHz,f =1660MHz) (f._=1900+1900.1MHz,f =1660MHz)
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20 {25 % E 6 e
: NF 128 o |_|] 1
S e e == =] O -
LI dTE
19 —> 12 I
-18
18 e 15 15 2 25 3 35 4 45 5 55
2 25 3 35 4 45 V. V.V (V)
, V , V (V) LNA MIX LO
LNA MIX LO 3IF-IM3
Condition Condition OIP3="—
fe=240MHz fe=240MHz
fre=1900MHz, Pge=-50dBm frr1=1900.0MHz, Pge=-35dBm
f.o=1660MHz, P_o=-10dBm frr2=1900.1MHz Ip3=2tEIMS
fLo=1660MHz, P, o=-10dBm 2 ©
@Pgr=-35dBm
IF, IM3 vs. RF Power IE vs. RF Power
Via ViV o727V f=1900+1900.1MHz f =1660MHz)  ( =y =v =27V.f =1900MHz,f =1660MH2)
20 SLNAI\ . '\.M).( I._O. _ .RF. _ __ .LO __
o 0
IF T
= / L 5
& _ v
<) Y £ -10
pos ’ [oa]
= [ M3 ST /
—. -40 7 [N
L )/ - //
/ -20
-60 /
-25 /
-80 . 30 Ko .
-50 -40 -30 -20 -10 -50 -40 -30 -20 -10 0
RF Power (dBm) RF Power (dBm)
Condition Condition
fe=240MHz fe=240MHz

fre1=1900.0MHz
fre2=1900.1MHz
fLo=1660MHz, P 4=-10dBm
Vine=Vuix=Vi0=2.7V

New Japan Radio Co., Ltd.

fre=1900MHz
fLo=1660MHz, P 4=-10dBm
Vine=Vuix=Vi0=2.7V
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NJG1705V

BTYPICAL CHARACTERISTICS (LNA+MIXER 1.9GHz band f ,=1660MHz)

Conversion Gain , Noise Figure

vs. Temperature

Output-IP3 , Input-IP3 vs. Temperature

(VLNA: M|x:V|_o:2'7V’fRF:1900MHZ’fLo:1660MHZ) (VLNA=VM|X=V|_0=2'7V’fRF=1900+1900'1MHZ’fLo=1660MHZ)
23 [ 1 3.5 12 | -7
] [ oIP3
22 Ge 3 i \ﬁ
m \H\ ] 11 -8
O 1 m [ <
= 2 ™~ o ] 25 3
= < /U NF 1> = /E\ [
© 7 [} _ —
o > -~ > 5 o 10 i N 9 E
c 20 — - 2 o & Q
i) _—" LL [v2) [ > =
n e i o /\ _ ™
o ] o T 9 = = 0 g
o 19 15 .2 O i -t U’ \ =
= N S -—- P3
o) z !
O 1 8T -11
wh— 0.5 y I U T —— -12
-50 0 50 100 -50 0 50 100
Temperature (°C) Temperature (°C)
Condition Condition 3IF-IM3
f,=240MHz fir=240MHz OIP3="—
fRF=1900MHZ, PRF=-50dBm pr1=1900.0MHZ, PRF=-35dBm
f,0=1900MHz, P_o=-10dBm fre2=1900.1MHz 3IF-IM3
VLNA=VMIX=VLO=2-7V fLO=1660MHZ ||P3# 'Gc
VLNA_VMIX_VLO_2'7V @PRF='35dBm
RF IN-LOCAL IN Isolation RF OUT-MIXER IN Isolation
(V ,=2.7V) (V 2=2:7V)
0 . 0 ]
-10 -10 :
> //\ 0
N 1 —~ 30 ]
~ -30 ]
m / ] m ]
& /\__ \ ] S % = N 1
= -40 ~J ] c /4 A
o / \\,\ 1 o / ]
'% -50 'ﬁ/ V\\\l: 'ES‘ -50 // v
3 -60 i @ 60 M
-70 -70
-80 -80
-90 -90
-100 -100
1 15 2 25 3 1 1.5 2 2.5 3
frequency(GHz) frequency(GHz)
Condition Condition
V=27V V=27V
Vix=Vio=2.7V Vi=Vio=2.7V
Portl:RF IN Portl:RF OUT

Port2:LOCAL IN
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Port2:MIXER IN
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NJG1705V

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

Conversion Gain (dB)

20

19

18

17

16

15

Conversion Gain , Noise Figure

vs. RF Frequency

(V =V =V =3.0V)
LNA MIX LO

1920 1930 1940 1950 1960 1970 1980 1990 2000

RF Frequency (MHz

Condition
fie=135.2MHz
Pre=-50dBm

P o=-8dBm
Vina=Vmix=V0=3.0V
Upper LOCAL

6
pramp C1o! 15
™~ |

- NF — 3
_________.i |

Iy

)

New Japan Radio Co., Ltd.

Noise Figure (dB)

IF, IM3 vs. RF Power

(Vv =V =V =3.0V,f =1960+1960.1MHz,f =2095.2MHz
LNA MIX LO RF Lo

IF, IM3 (dBm)

20

-20
-40
-60

-80 - . — — —
-50 -40 -30 -20 -10 0

" Vi

e

IM3/

/

RF Power (dBm)

Condition

fie=135.2MHz
fre1=1960.0MHz
fre2=1960.1MHz
fL0=2095.2MHz,P ,=-8dBm
Vina=Vmix=V0=3.0V
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NJG1705V

BTYPICAL CHARACTERISTICS (LNA 1.9GHz band f_,=1660MHz)

S11,521,522(dB)

Pout,IM3(dBm)

S11,S21,S12,S22 Vs. frequency

NF vs. frequency

V=2 7V) (V (272:7V)
25 50 3
20 1 40 [
] 25
15 1 30 [
10 /N sz 1 2 , \
/ \ ] S i \_"—\
5 N 110 m m : \
\ ] E E 15 [
0 ~ 4 0 (‘:|| L . [ —~——
5 N //z;:—7,> ] 1, @ z
-10 // \ bc{ -20 !
-15 —< 1 -30 s |
/ I S12 | 05 ¢
-20 //// | 1 -40
0 A I P
0 1 15 2 25 3 ©0 17 18 1.9
frequency(GHz) frequency(GHz)
Condition Songg?L
Vina=2.7V LNA=Z.
VIV;A,\I‘:=VLO=OV Vux=Vio=0V
RF POWER vs. Pout,IM3
(V.  =2.7V,freq=1900+1900.1MHz)
10 LNA
o ]
- Pout —T ]
120 B // .
N / .
-20 - // —‘/ ]
- L~ ;/ ]
/ /M3 ]
_30/: ’ :
B '// ]
-40 / .
B / 7
-50 . rd .
= / .
60 | //// .
_70 11 L1l L1l L1l L1l L1l L1l ||||:
-40 -35 -30 -25 -20 -15 -10 -5 0

RF POWER(dBm)

Condition
fre=1900.0+1900.1MHz
V na=2.7V

Vuix=Vio=0V
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NJG1705V

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

Conversion Gain , Noise Figure

vs. RF Frequency IF, IM3 vs. RF Power

— — = = = + =
(VM|X_V|_O_2'7V) (VMIX VLO 2.7V,fRF 1900 1900.1MHZ,fLO 1660MHz)
or 11 20
: <
8 —= 10 [
o [~ Ge ~ = 0 [ ——
= 7 9 O — IF
c N g E i // |
‘B N o m -20 L -
(O] 5 o L — ,./
c 6F 8 D ™ L—"]
ke ! NF TR = I /
N [ - [ — -40 Z
1 | | | N - | /
g s — 7 2 i
c ! i = i IM3
8 I -60
O 4 6 [
), SPSVIRES EPSUEN SR KSR VRS SRR S EPRSISS SR SR - B . ——
1.8 1.84 1.88 1.92 1.96 2 40 -3 -30 -25 -20 -15 -10 -5 0
RF Frequency (MHz) RF Power (dBm)
Condition Condition
fr=240MHz fr=240MHz
Pre=-30dBm fre=1900MHz,Pr=-30dBm
P, o=-10dBm fLo=1660MHz
Vina=0V Vina=0V
Viux=Vio=2.7V Vux=Vio=2.7V

Lower LOCAL

New Japan Radio Co., Ltd.
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NJG1705V

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

MIXER IN IMPEDANCE

21 Aug 1998 13 55: 85
CHL S;; log MAG S dB/ REF @ dB 1:-11 631 dB
. 1] see ¢oe ede cHz|
PRm z _1i
Cor
———

CHZ Sy 1 UFS 1l 262.1 mU -1.2209 °

L. 900 008 BOD GHz

PRm
Tadten
Cor : z
285 43m
1.92 GHz
t
START 1.@00 982 BO@ GHz STOP 3.800 P8P 288 GHz
Condition
Vi na=0V
Vun=Vi0=2.7V
21 Aug 1998 14 @: 37
CHL S;; log MAG 5 dB/ REF @ dB 1:-16.@56 dB
" 242 2o do GHz
PRm
Cor
yaill
t
CH2 S;; 1 UFS 1 157.47 mU 92.152 ©
24a 900 PP GHz
PRm
Cor
T ,
START .@50 @99 BB@ GHz STOP 2.000 880 8P GHz

Condition
Vi na=0V
Vun=Vi0=2.7V

-22.

PRm

Cor

CHZ

PRm

LOCAL IN IMPEDANCE

21 Aug 1998 13:57:31

Sy; log MAG 5 dB/ REF @ dB 1:-7.416 dB
w 1l 660 $oe ode GHz|
Z{=7y
= r4
g /-:—F—-
Sy 1UFS L 425.76 mU -88.869 °©

START 1.000 ©B2 808 GHz

New Japan Radio Co., Ltd.

STOP 3.088 009 080 GHz

Condition
Vina=0V
Vux=Vi0=2.7V




BAPPLICATION CIRCIT

NJG1705V

C3
VLNA
L3 12 L3 RFoOUT
RF IN o 1Hh | ? 1 10} =
_ c2 S
207 HHz oA Bl S i
1 = ¢ N
s e Y5 r@ ' -
I O__I E ﬁ}s L5 MIXER IN
Zo=50W |7 ca Iz % —5
VMIX L8
C ;/; ;/; ;/; R1 L9
C7 Cé L10
LOCAL IN
V, Z0=50W
ClO;I/; ;I/; C9
PARTS LIST
1.5GHz band 1.9GHz band
Upper Lower Upper
PART ID LOCAL LOCAL LOCAL COMMENT
f,o=1619MHz | f ,=1660MHz | f.,=2095.2MHz
fr=130MHz | f.=240MHz | f-=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(GRM36)
Cc8 1000pF 1000pF 1000pF MURATA(GRM36)
c9 1000pF 1000pF 1000pF MURATA(GRM36)
C10 100pF 100pF 100pF MURATA(GRM36)
R1 10W 10W 10W TAMA Electronics (CRG16G)
New Japan Radio Co., Ltd.
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NJG1705V

BRECOMMENDED PCB DESIGN

LNAIN (Top View)

1705=5

.

Vi PCB (FR-4): t=0.2mm
g " STRIP LINE WIDTH
7617} =0.4mm (Z,=50W)
8 PCB SIZE
Y / =23.0x17.0mm

IFOUT | zz/

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

BEMEASURING BLOCK DISGRSM

Vina Vuxs Vio=2.7V

SG D.U.T. [IFOUT Spectrum
(LOCAL) Loinl PcB Analyzer
LNAIN
SG
(RF)

Conversion Gain Measurement Block Diagram

Vina Vuxs Vio=2.7V

BPF
G z ouT |IFOUT
N UL NF Meter
(LocAL) ~< | LOIN| PCB
LNAIN
e )
A~ I Source
~
BPF
Noise Figure Measurement Block Diagram
g Vina Vuxs Vio=2.7V
> p.u.T |IFOUT Spectrum
(LOCAL) LoIN| PcCB Analyzer
LNAIN
SG
(RF1) |
P
Comb [ ATT [—
SG
(RF2) .

IE, IM3, IM5 Measurement Block Diagram

New Japan Radio Co., Ltd.

-25.



NJG1705V

BPACKAGE OUTLINE (SSOP10)

40.3
3.50-0.1
0~10°
10 6
AR ¥
o3 o«
I
+ +l
- -+
< @
o
O 3
+
X e ¥ oy u?
|
1 5
+0.1
. 0.9MAX 0.15-0.05

This product contains Gallium-Arsenide (GaAs) which is a harmful material.
- Do NOT eat or put into mouth.

- Do NOT dispose in fire or break up this product.

- Do NOT chemically make gas or powder with this product.

- To waste this product, please obey the relating law of your country.

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

Lead material : Copper

Lead surface finish : Solder plating

Molding material : Epoxy resin

UNIT :mm

Weight :41mg
Cautions on using this product [CAUTION]

The specifications on this databook are only
given for information , without any guarantee
as regards either mistakes or omissions. The
application circuits in this databook are
described only to show representative usages
of the product and not intended for the
guarantee or permission of any right including
the industrial rights.

New Japan Radio Co., Ltd.
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