NJG1709KC1

1.5/1.9GHz BAND FRONT-END GaAs MMIC

BGENERAL DESCRIPTION BPACKAGE OUTLINE
NJG1709KC1 is a front-end GaAs MMIC including a LNA,
a local amplifier and a mixer, designed mainly for 1.5 or
1.9GHz band cellular phone.
The ultra small & ultra thin FLP10 package is applied. @
BFEATURES NJG1709KC1
@®Low Voltage Operation +2.7V typ.
@®Low Current Consumption LNA 3.2mA typ.
Mixer  5.1mA typ. (with Local Amplifier operation current)
@Ultra Small & Ultra Thin package FLP10-C1 (Mount Size: 2.8 x 3.0 x 0.75mm)
LNA
@®High Small Signal Gain 18.0dB typ. @ fre=1489MHz
16.0dB typ. @ fre=1900MHz
@®Low Noise Figure 1.2dB typ. @ fre=1489MHz
1.3dB typ. @ fre=1900MHz
@®High Output IP3 +13.0dBm typ. @ fre=1489.0+1489.1MHz
+13.0dBm typ. @ fz-=1900.0+1900.1MHz
Mixer
@®High Conversion Gain 12.5dB typ. @ fre=1489MHz, f ;=1619MHz, P, ,=-15dBm
9.0dB typ. @ fre=1900MHz, f,,=1660MHz, P ,=-15dBm
@®Low Noise Figure 6.0dB typ. @ fre=1489MHz, f ;=1619MHz, P, ,=-15dBm
6.5dB typ. @ frz=1900MHz, f,,=1660MHz, P ,,=-15dBm
@®High Output IP3 +10.0dBm typ. @ fr=1489.0+1489.1MHz, f ,=1619MHz, P,,=-15dBm

+11.0dBm typ. @ fr-=1900.0+1900.1MHz, f ,=1660MHz, P ,=-15dBm

BPIN CONFIGURATION
KC1 Type Orientation Mark

(Top View) /
Pin Connection

°
1 E |_\ :| 10 1.LNAIN

| 2.LNACAP
Al HE 3.GND

O Ii;] 4.IFOUT
3 77 8 5.VLO
6.LOIN
4 Eﬂ] . 7.BPC
8.MIXIN
J< |_| 9.GND
5 e 10.LNAOUT

NOTE: Please note that any information on this catalog will be subject to change.
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NJG1709KC1

BABSOLUTE MAXIMUM RATINGS

(T,=+25°C, Z.=2=50W)

PARAMETER SYMBOL CONDITIONS RATINGS | UNITS
LNA Voltage Vina 5.0 \%
Mixer Voltage Vuix 5.0 \%
Local Amplifier Voltage Vio 5.0 V
Input Power 1 Pinain Vinae=Vux=Vio=2.7V +15 dBm
Input Power 2 PLon Vina=Vux=Vio=2.7V +10 dBm
Power Dissipation Po 550 mw
Operating Temperature Topr -40~+85 °C
Storage Temperature Tstg -55~+125 °C

BELECTRICAL CHARACTERISTICS 1 (LNA)
GENERAL CONDITIONS: T,=+25°C, V \a=2.7V, Vyx=V.0=0V, frr=1489MHz, Pg-=-36dBm,
Z.=Z=50W, with test circuit 1

PARAMETER SYMBOL CONDITIONS MIN TYP MAX | UNITS
Operating Frequency freq 1470 | 1489 | 1510 MHz
LNA Voltage Vina 2.5 2.7 4.5 V
LNA Operating Current lina Prr, P o=OFF - 3.2 4.1 mA
Small Signal Gain Gain 16.0 18.0 20.0 dB
Gain Flatness Gt frp=1470~1520MHz - 0.5 1.0 dB
Noise Figure NF - 1.2 1.5 dB
Pout at 1dB Gain P o1 30 | .10 | - | dBm
Compression point
Output 3rd order OIP3  |f,=1489.0+1489.1MHz | +8.0 | +130 | - [ dBm
Intercept point
RF IN VSWR VSWR, - 1.5 -

RF OUT VSWR VSWR, - 1.5 -

BMELECTRICAL CHARACTERISTICS 2 (Mixer)
GENERAL CONDITIONS: T,=+25°C, V \a=0V, Vyx=V 0=2.7V, fzr=1489MHz, f ,=1619MHz
Pre=-30dBm, P, ,=-15dBm, Z,=Z=50W, with test circuit 1

PARAMETER SYMBOL CONDITIONS MIN TYP MAX | UNITS
Operating Frequency freq 1470 | 1489 | 1510 MHz
Mixer Voltage Vuix 2.5 2.7 4.5 V
Local Amplifier Voltage Vio 2.5 2.7 4.5 \
Mixer Operating Current lvix Prr, Pl o=OFF - 4.3 5.7 mA
é%‘ﬁ;ﬁ%pgeriem lo | Pre, PLo=OFF i 08 | 1.3 | ma
Conversion Gain G, 11.0 12.5 - dB
Noise Figure NF - 6.0 9.0 dB
Output 3rd Order OIP3 | f.=1489.0+1489.1MHz | +7.0 | +100| - | dBm
Intercept Point
MIXER IN VSWR VSWRy, - 1.5 -

LOCAL IN VSWR VSWR, - 1.5 -
IF OUT VSWR VSWR, - 1.5 -
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NJG1709KC1

BELECTRICAL CHARACTERISTICS 3 (LNA)
GENERAL CONDITIONS: T,=+25°C, V \a=2.7V, Vyx=V.0=0V, frr=1900MHz, Pg=-36dBm,
Z.=Z2=50W, with test circuit 2

PARAMETER SYMBOL CONDITIONS MIN TYP MAX | UNITS
Operating Frequency freq 1890 | 1900 | 1920 MHz
LNA Voltage Vina 2.5 2.7 4.5 V
LNA Operating Current lina Prr, Pl o=OFF - 3.2 4.1 mA
Small Signal Gain Gain 14.0 16.0 18.0 dB
Gain Flatness Gt fre=1890~1920MHz - 0.5 1.0 dB
Noise Figure NF - 1.3 1.5 dB
Pout at 1dB Gain
Compression point P18 2.0 0 i dBm
Output 3rd Order OIP3  |f=1900.0+1900.1MHz | +9.0 [+130| - | dBm
Intercept point
RF IN VSWR VSWR, - 2.0 -

RF OUT VSWR VSWR, - 2.0 -

BELECTRICAL CHARACTERISTICS 4 (Mixer)
GENERAL CONDITIONS: T,=+25°C, V \a=0V, Vyx=V 0=2.7V, frr=1900MHz, f ,.=1660MHz
Pre=-30dBm, P,,=-15dBm, Z,=Z=50W, with test circuit 2

PARAMETER SYMBOL CONDITIONS MIN TYP MAX | UNITS
Operating Frequency freq 1890 | 1900 | 1920 MHz
Mixer Voltage Vuix 2.5 2.7 4.5 V
Local Amplifier Voltage Vio 2.5 2.7 4.5 \
Mixer Operating Current lvix Prr, P o=OFF - 4.3 5.7 mA
é%‘ﬁ;ﬁ%pgeriem lo | Pue PLo=OFF i 08 | 13 | ma
Conversion Gain G, 7.0 9.0 - dB
Noise Figure NF - 6.5 9.0 dB
Output 3rd Order OIP3 | f4:=1900.0+1900.1MHz | +7.0 | +12.0| - | dBm
Intercept point
MIXER IN VSWR VSWRy, - 1.5 -

LOCAL IN VSWR VSWR, - 1.5 -
IF OUT VSWR VSWR, - 1.5 -
New Japan Radio Co.Ltd,



NJG1709KC1

ETERMINAL INFORMATION

No. | SYMBOL FUNCTION
1 LNAIN [RF input terminal of LNA. An external matching circuit is required.
Terminal for the bypass capacitor of LNA. The bypass capacitor C1 shown
2 LNACAP |. L . . .
in test circuits should be connected to this terminal as close as possible.
3 GND Ground terminal (OV)
IF signal output terminal. The IF signal is output through external matching
circuit connected to this terminal. Please connect inductances L7, L8 and
4 IFOUT . S . . o X
power supply as shown in test circuits, since this terminal is also the terminal
of mixer power supply.
Power supply terminal for local amplifier. Please place R1, R2 and L11
5 VLO ; o : .
shown in test circuits at very close to this terminal.
6 LOIN Local signal input terminal to local amplifier. An external matching circuit is
required.
Terminal for the bypass capacitor of mixer. The bypass capacitor C4 shown
7 BPC . L ; . .
in test circuits should be connected to this terminal as close as possible.
8 MIXIN  |RF signal input terminal to mixer. An external matching circuit is required.
9 GND Ground terminal (0V)
Signal output terminal of LNA. The RF signal from LNA goes out through
external matching circuit connected to this terminal. Please connect
10 LNAOUT |. : o . )
inductances L3, L4 and power supply as shown in test circuits, since this
terminal is also the terminal of LNA power supply.
CAUTION

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

New Japan Radio Co., Ltd.



NJG1709KC1

BTYPICAL CHARACTERISTICS 1 (LNA, f=1.5GHz, f ,=1619MHz, with test circuit 1)
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NJG1709KC1

BTYPICAL CHARACTERISTICS 1 (LNA, f=1.5GHz, f ,=1619MHz, with test circuit 1)

OIP3, lIP3vs. V Gain, | vs. Temperature
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NJG1709KC1

BTYPICAL CHARACTERISTICS 1 (LNA, f=1.5GHz, f ,=1619MHz, with test circuit 1)

S1; lom MAG 5 dB/ REF @ a8 2:-13.321 a8 S21 1od MAG S a8/ REF B ad 2: 17.342 a8
@ 1|.asa baa ralzlra QHz ez i|-489 fpoa '3'1'3 GHz
e R A S REE T ==
MARKER| 2 alota MARKER| 2 ol g
1{.489 GHg e = 1{.483 GHE / \ L& z
AERN
/
T —
— — 7
N W
\ / y N
) // \\
gv/ N\
3 / \
START  @S@ PR PA@ GHz STOP 3.P00 PR @ER GHz START  @S@ 22@ 2@ GHz ETOF =.0p@ PR @ERA GHz
S11 S21
Si1z  1om MAG 19 08/ REF @ dB 2:-26.758 0B S0z log MAG 5 g8/ REF © QB 2:-17.104 a8
va 1[.ag9 fboa ’3'1’3 QHz va 1[apa doa oda aHz
T T
MARKER]| 2 3t-25 MARKER]| 2 3k-14a
1|.489 GHE 1 5 1|.289 GHE L g
——
\\ y
A
\ A
START asa LE“Z‘W' @A cHz STOFP 3.00@ APA QPR GHz START ISP PP@ PA@ GHz STOF 3.20@ EP@ @ERA GHz
S12 S22
Condition
Vi na=2.7V
Vux=VLo=0V

New Japan Radio Co.Ltd,




NJG1709KC1

BTYPICAL CHARACTERISTICS 1 (MIXER, f=1.5GHz, f ,=1619MHz, with test circuit 1)
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NJG1709KC1

BTYPICAL CHARACTERISTICS 1 (MIXER, f=1.5GHz, f ,=1619MHz, with test circuit 1)
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NJG1709KC1

BTYPICAL CHARACTERISTICS 1 (MIXER, f=1.5GHz, f ,=1619MHz, with test circuit 1)
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NJG1709KC1

BTYPICAL CHARACTERISTICS 1 (MIXER, f=1.5GHz, f ,=1619MHz, with test circuit 1)
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NJG1709KC1

BTYPICAL CHARACTERISTICS 1 (MIXER, f=1.5GHz, f ,=1619MHz, with test circuit 1)
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RF IN — LOCAL IN ISOLATION
(RFIN® LOCAL IN)
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BTYPICAL CHARACTERISTICS 1 (LNA+MIXER, f=1.5GHz, f ,=1619MHz, with test circuit 1)
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Coaxial Cable
Z0=50 ohm, L=260 mm
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NJG1709KC1

BTYPICAL CHARACTERISTICS 1 (LNA+MIXER, f=1.5GHz, f ,=1619MHz, with test circuit 1)
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NJG1709KC1

BTYPICAL CHARACTERISTICS 2 (LNA, f=1.9GHz, f_ ,=1660MHz, with test circuit 2)
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P-1dB vs. V
LNA
(fF=1900MHz)
8
6 /
‘ /"
2 //
0 /
2
-4
6
85 3 35 4 45
LNA (V)

New Japan Radio Co., Ltd.

Noise Figure (dB)
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BTYPICAL CHARACTERISTICS 2 (LNA, f=1.9GHz, f_ ,=1660MHz, with test circuit 2)

OIP3, lIIP3 vs. V
LNA
(f=1900.0+1900.1MHz,Pin=-36dBm)

Gain, ILNA vs. Temperature
(V. =2.7V, f=1900MHz)
LNA

21 8 19 3.8
19 —— 185 3.7
ops | _—] ~.L
17 — 4 18 ~r 3.6
% 15 — = — —_— T 2 fg @ 17.5 B~ [ 35
5 1 1P 2] & =
= 13 — 0o o c 17 L a 3.4
‘e ay” o = ~—
O 11 - 5 & O 165 33
R Gain
o 7~ 4 16 3.2
- 6 15.5 N P
5 8 15 3
2.5 3 35 4 45 40 20 0 200 40 60 80 100
V) Ambient Temperature (°C)
NF,P-1dB vs. Temperature OIP3,lIP3 vs. Temperature
(V =2.7V, f=1900MHZ) (VLNA=2'7V' f=19000+1900lMHz,P|n=-36dBm)
3 LNA | 1 16 -2
a5 P-1dB 0
R P o Pt _- 15 - <3
T 11P3 L
2 -1 — PN
a GEJ £ 14 —— < -4
E 15 P et 2 E % S s T
z NF T ‘-.' L 13 5
1 /,/ 3 a o —
i / 1
05 -4 12 OIP3 6
0 -5 11 7
40 20 0 200 40 60 80 100 40 20 0 200 40 60 80 100

Ambient Temperature (°C)

The value of OIP3 and IIP3 shown in typical
characteristics are calculated

OIP3=

2
[IP3=0IP3-Gain

3" Pout- IM3

@Pin=-36dBm

-16 -
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Ambient Temperature (°C)

(mA)

LNA

IP3 (dBm)
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BTYPICAL CHARACTERISTICS 2 (LNA, f=1.9GHz, f_ ,=1660MHz, with test circuit 2)

Sqy log MAG S 0B/ REF @ aB 2:-19.912 a8 S21 100 MAG S a8/ REF B am 2: 16.213 dAa
va 1|.coa oo ada aHZ a2 i[-cza faa ’3'1’3 GHz
1f-9 513 ag 1p 18-=31.08
[77i6a o=z -
MARKER| 2 ab-11.47 an MARKER]| 2 /% a} 1g 355:&2
g o -Ca e ENEE / N
AN
//
/
S—y /
\\ //
¢ /
/ /
START BSE PR @RAA GHz ETOP 2.00@ PPR @APERA GHz START  @SA @BAA AR@A GHz STOP 3.P@0 PARRA @AER GHz
S11 S21
Sip _ log MAG 19 dB/ REF @ a8 2:-25.134 aH Spz 1o MAG 5 a8/ REF B a8 2:-14.944 a8
va 1|.coa oo ada aHZ va 1| aoa doa oda aHz
1128887002 Sl - = et =
MARKER| 2 al-25.d12 an MARKER| 2 aloyy
1.9 GH=z 1= oh= 1[.9 GH=z R Gl
N\
2 [
, ¢
o, N
bhn. A /F’(
START 252 @A @@ GHz STOP 3.0020 2@ @APAA GHz START 252 @@ BA@ CHz STORP 2.0280 2@ RARA GH=z
S12 S22
Condition
Vi na=2.7V
Vux=V 0=0V

New Japan Radio Co.Ltd,

-17-



NJG1709KC1

BTYPICAL CHARACTERISTICS 2 (MIXER, f=1.9GHz, f ,=1660MHz, with test circuit 2)

Conversion Gain, Noise Figure
vs. RF Frequency

Conversion Gain, Noise Figure

vs. LO Power

12 — — 14 15 — — 12
| f T
Ge ] 10 \ ] 10
~ 10 12 —~ \
i) — e ]
S —~ & ¢S ‘ &
£ 1 ) c \ )
c 38 10 o T 5 Gc \ 8 o
(O] i 5 O / \\ 5
c o) c \ 2
9 ic o Mo NF ] i
2 6 8 W 2 S~—— 6 o
0 2 o - | 2
S NE- ] 2 5 ] P4
O 4 — —_—— 6 O 5 4
2 1, -10 1,
1870 1880 1890 1900 1910 1920 1930 1940 -40 -30 -20 -10 0 10
RF Frequency (MHz) LO Power (dBm)
Condition Condition
f,.=240MHz f,.=240MHz
Pre=-30dBm fr-=1900MHz, Pge=-30dBm
P o=-15dBm f =1660MHz
Vux=Vio=2.7V Vux=Vio=2.7V
Upper LOCAL
OIP3, IIP3 vs. LO Power
15 15
10 10
O|P3//
= €
5 5
g 3
g N 2
o 1P a
o) 0 / ‘/ 1IP3 o Z
~ ’/
5 / ~-= 5
) -30 -20 -10 0 1070
LO Power (dBm)
Condition
f-=240MHz 3 IF- M3
fre1=1900.0MHZ, Pge=-30dBm OIP3=————
fre,=1900.1MHz 1IP3=0IP3-Gc
f 0=1660MHz @ Pge =-30dBm
Vux=Vio=2.7V
New Japan Radio Co., Ltd.
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BTYPICAL CHARACTERISTICS 2 (MIXER, f=1.9GHz, f ,=1660MHz, with test circuit 2)

IF, IM3 (dBm)

Conversion Gain (dB)

Conversion Gain, Noise Figure

vs.V |V
MIX' LO
12— ———— 10
11 9
Gc o
Z
10 8 o
>
o
2
9 7 o)
R
NF 2
8 S I —— 6
7 1s
25 3.0 35 4.0 45
VMlx’VLo(V)
Condition
f-=240MHz
for=1900MHz, Pp=-30dBm
f o=1660MHz, P, ,=-15dBm
IF, IM3 vs. RF Power
20 %
0 -
IF L—" 4
-20 —~ /
/ 'l
/
-40 -
/
-60 //
/ IM3
-80 /I
-100

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

RF Power (dBm)

Condition
fr=240MHz
frr1=1900.0MHz
frr,=1900.1MHz
f.o=1660MHz, P ,=-15dBm
Vux=Vio=2.7V

New Japan Radio Co., Ltd.

OIP3,IIP3vs.V |V
MIX

LO
16 | 4
1IP3
14 P ] )
—
= Ve —
CEO 12 // 0 HEJ
= T
) OIP3 CA
[sp]
@) =
8 -4
65 3 3.5 4 256
VooV (V)
MIX LO
Condition
fr=240MHz OIP3—3 IF-IM3
frr1=1900.0MHz, Pr=-30dBm _ 2
for,=1900.1MHz 1IP3=0IP3-G¢c
f o=1660MHz, P_,=-15dBm @ Pge =-30dBm

IF Output Power vs. RF Power

yd

-10

-15

-20

IF Output Power (dBm)

-25

30 35 30 25 20 -15 -10 5 0
RF Power (dBm)

Condition
fr=240MHz
fre=1900MHz
f.o=1660MHz, P ,=-15dBm
Vux=Vio=2.7V
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BTYPICAL CHARACTERISTICS 2 (MIXER, f=1.9GHz, f ,=1660MHz, with test circuit 2)

Conversion Gain vs. LO Power
Temperature Response

Noise Figure vs. LO Power
Temperature Response

15
== .40°C
a Eon)
e ia)
g 10 =X
© )
Q [
5 3
> 5 0
g 2
(@]
0 0
-40 -40 -30 -20 -10 0 10
LO Power (dBm) LO Power(dBm)
Condition Condition
f,-=240MHz f-=240MHz
for=1900MHz, Pp=-30dBm for=1900MHz
f,o=1660MHz fo=1660MHz
Vux=Vio=2.7V Vux=Vio=2.7V
[IP3 vs. LO Power
Temperature Response
4
2
0
£
0
o 2
™
o
= 4
6
. |
-40 -30 20 -10 0 10
LO Power (dBm)
Condition
f-=240MHz
for,=1900.0MHz, Pg=-30dBm ’
foep=1900.1MHz ||P3w Ge
f, o=1660MHz B
VoV 0=2.7V @ Pge =-30dBm
New Japan Radio Co., Ltd.
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BTYPICAL CHARACTERISTICS 2 (MIXER, f=1.9GHz, f ,=1660MHz, with test circuit 2)

Conversion Gainvs.V._ ,V Noise Figurevs.V_ |V
MIX LO MIX LO
Temperature Response Temperature Response
12 8
] e S e
) N O A A N GOy NN, N P I
I e R — — - = 6
£ o A e et ) At it i N
N SO — MSN — e
c 8 -— .40°C —] = -— c
o 8
‘D - T -20%C L 4 — = 20 7}
s ' 1 [ --- 0°c S S N L 0°c
2 P S 3 o
S 6 +20°C > +20°C
O T +40°C -= La0%C
5 == +60°C —] 2 == +60°C ]
""" +90°C =" 490°C
4 1
25 3 35 4 45 25 3 35 4 45
VMIX’ VLO M VMIX’ VLO M
Condition Condition
fr=240MHz fr=240MHz

fre=1900MHz,Pre=-30dBm
f.o=1660MHz, P,,=-15dBm

for=1900MHz
f.o=1660MHz, P,o=-15dBm

IP3vs.V |V
MIX ~ LO

Temperature Response

IIP3 (dBm)
o

-1
+20°C
2 == 140°C
""TT +60°C
S 1 1 - +90°C
4 |
2.5 3 35 4 45
VMIX’ VLO V)
Condition
fr=240MHz 3 IE- IM3
frr1=1900.0MHZz,P-=-30dBm ||p3# -Gc
frr,=1900.1MHz
RF2 @ Pge =-30dBm

f.o=1660MHz, P,o=-15dBm

New Japan Radio Co., Ltd.
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BTYPICAL CHARACTERISTICS 2 (MIXER, f=1.9GHz, f_ ,=1660MHz, with test circuit 2)

MIXER IN PORT IMPEDANCE

S11 log MAG S dB/ REF @ dB8 2 -12.334 dB

va 1[.509 bow wdw GHZ
MR-
8d°cH
2[-11.d448 agl
1.9 GHz|

N

2/

S;;7 1 UFS 2: 241.72 mU  -21.758 °

MARKER 2
1.9 GH=z

START is2 @@ @@ GHz

STOFP 3.000 2@ 2dd GHz

Condition
Vina=0V
Vux=Vio=2.7V

IF OUT PORT IMPEDANCE

S11 log MAG S5 dB/ REF © d8 1l -13.833 dB
©a .240 ¥UY OPd GHz|
——
AN
\Y
A\ 4
S11 1 UFs 1: 203.71 muU 163.16 °
249 UUdg ©pd GHz
MARKER 1 %
249 MHz Y
START 252 @@ 2a@ GHz STOP .422 Q@ 2@ GHz
Condition
V na=0V
Vux=Vio=2.7V

-22 -

LOCAL IN PORTIMPEDANCE

S11 log MAG S dB/ REF @ dB8 2 -12.241 dB
¢a 1.660 ¥A¥ BP8 GHz
Py '1?. 4

3|-9 @92 d8
|

New Japan Radio Co., Ltd.

—

\

\F

v

S;7 1 UFS 2: 246.92 mU -d4.399 °©
EEEI OUY BPD GHz
: 198 33 my
MARKER 2 178858
1.66 GHz %L 414m
1.68 GHz

START 12 2@@ 2@@ GHz STOFP 3.000 220 2dd GHz

Condition
V na=0V
Vux=Vio=2.7V




NJG1709KC1

BTYPICAL CHARACTERISTICS 2(LNA+MIXER f=1.9GHz, f ,=1660MHz, with test circuit 2)

RF IN — LOCAL IN ISOLATION
(RFIN® LOCAL IN)

Sp1 log MAG 18 dB/ REF @ dB 2:-25.876 dB
1].902 @U@ 4@ QHz|

1p-25.357 a8

- 1.889 GHz|

MARKER| 2 3k-27.942 dn
1].9 ¢H= /\/i RS s

v M

START PSE Z@@ @RE GHz STOP 3.00@ BUR ZEE GHz

RF OUT — MIXER IN ISOLATION
(RF OUT ® MIXER IN)

Sp3  log MAG 18 08/ REF @ dB
1]
MARKER| 2
1{.8 GH=
2
/e
—
e N
NAM AMAN] \
v v \
START 2S@ 2@ @@ GHz STOFP 3.020Q2 222 @@ GHZ

RF IN — IF OUT ISOLATION
(RFIN® IF OUT)

So1 log MAG 18 dB/ REF @ a8
1|.q@a
MARKER| 2 Condition
1].9 ¢H= nj V a=2.7V
A ) vV Vux=Vio=2.7V
I\ \ Portl:RF IN
Ww/\ l/“f Port2:IF OUT
Ty
New Japan Radio Co., Ltd.

Condition

Vi na=2.7V
Vux=Vio=2.7V
Portl:RF IN
Port2:LOCAL IN

Condition

Vi na=2.7V
Vux=Vio=2.7V
Portl:RF OUT
Port2:MIXER IN

MIXER IN

O LOCAL IN

* Port 2

RF OUT — MIXER IN
Coaxial Cable
Z0=50 ohm, L=260 mm

RF OUT — MIXER IN
Coaxial Cable
Z0=50 ohm, L=260 mm
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BTYPICAL CHARACTERISTICS 2 (LNA+MIXER, f=1.9GHz, f ,=1660MHz, with test circuit 2)

LOCAL IN to IF OUT Isolation
vs. LO Frequency

-5
-10 Condition
~ Vina=2.7V
% -15 Vux=V, 0=2.7V
c P_o=-15dBm
o]
5 20 Portl: LOCAL IN
o Port2: IF OUT
&2 55
-30
-35
1640 1650 1660 1670 1680 1690
LO Frequency (MHz)
LOCAL IN to RF IN Isolation
vs. LO Frequency
-20
-25
= Condition
g =0 V, 1=2.7V
~ LNAT &
5 Vux=Vio=2.7V
g ® P o=-15dBm
? Portl: LOCAL IN
-40 Port2: RF IN
-45
-50
1640 1650 1660 1670 1680 1690
LO Frequency (MHz)
New Japan Radio Co., Ltd.
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>
O— [N
MIXER IN
<+
Port 2
O LOCAL IN

* Port 1

RF OUT — MIXER IN
Coaxial Cable
Z0=50 ohm, L=260 mm

50W MIXER IN
O LOCAL IN

* Port 1

RF OUT — MIXER IN
Coaxial Cable
Z0=50 ohm, L=260 mm
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BTEST CIRCUIT 1 (1.5GHz BAND)

£

4 C3
. VLNA
L1 (Top View) L4
L2 LNA -3
RF IN h_l>_17 RF OUT
Z0=50W o €2 Zo=s0W
H 2]
Cl — MIXER F}E LS
6 7 s—E@—KE MIXER IN
o=
IF ouTO— THHR 36
Zo=50W g by ﬂ [ =1 ¢4
Vi LOCAL L9
R1//R2
C9 C8
LOCAL IN
Vi d Z0=50W
C10
BMTEST CIRCUIT 2 (1.9GHz BAND) C3fllf
4 . VLNA
L1 L (Top View) L3 L4
RF IN T A 1 O RZ'Z_OE,%EV
Zo=50Wy_ |, — c2 B
l 2] Mg L5
C1 MIXER
c6 L7 }7}7 i —J Z0=50W
IF outOH 4 TH R L6
Z0=50W C4
L8 C5 IE J_<]_| —1Is
Vuix L9
R1 LOCAL
AMP L10
C9 C8 C7 L11
LOCAL IN
Vio Z0=50W
c11 ;]/; ;]/; C10
New Japan Radio Co., Ltd.
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BTEST CIRCUIT

PARTS LIST
1.5GHz BAND 1.9GHz BAND
Upper LOCAL Lower LOCAL
PART ID fLo=1619MHz fLo=1660MHz COMMENT
P.o=-15dBm P.o=-15dBm
f-=130MHz f-=240MHz

L1 12nH 10nH TAIYO-YUDEN (HK1005)
L2 12nH 6.8nH TAIYO-YUDEN (HK1005)
L3 10nH 5.6nH TAIYO-YUDEN (HK1005)
L4 2.7nH 1.5nH TAIYO-YUDEN (HK1005)
L5 18nH 3.9nH TAIYO-YUDEN (HK1005)
L6 15nH 1.2nH TAIYO-YUDEN (HK1005)
L7 82nH 47nH TAIYO-YUDEN (HK1608)
L8 33nH 18nH TAIYO-YUDEN (HK1005)
L9 22nH 18nH TAIYO-YUDEN (HK1005)
L10 15nH 18nH TAIYO-YUDEN (HK1005)
L11 8.2nH 8.2nH TAIYO-YUDEN (HK1005)
C1 30pF 7pF MURATA (GRM36)

[e%) 39pF 12pF MURATA (GRM36)

C3 1000pF 1000pF MURATA (GRM36)

C4 1000pF 1000pF MURATA (GRM36)

C5 12pF 6pF MURATA (GRM36)

C6 1000pF 1000pF MURATA (GRM36)

C7 10pF 10pF MURATA (GRM36)

Cs8 100pF 100pF MURATA (GRM36)

C9 1000pF 1000pF MURATA (GRM36)

C10 10pF 10pF MURATA (GRM36)

Cli 100pF 100pF MURATA (GRM36)

R1 18W 10W CHIP SIZE 1005

R2 18W - CHIP SIZE 1005

New Japan Radio Co., Ltd.

-26 -



NJG1709KC1

BRECOMMENDED PCB DESIGN

IF OUT

IF OUT

(Top View)
RF IN
170801
s s oo RF OUT
MIXER IN
LOCAL IN
(1.5GHz BAND)
(Top View)
RF IN
170901
” o RF OUT
MIXER IN
LOCAL IN
(1.9GHz BAND)

PCB (FR-4) : t= 0.2 mm

MICROSTRIP LINE WIDTH = 0.4 mm (Z, = 50W)
PCB SIZE = 23.0 x 17.0 mm

New Japan Radio Co. Ltd.
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BEMEASURING BLOCK DIAGRAM

Vix=Vi0=2.7V

IF OUT

MIXER IN

SG
(RF)

Spectrum
Analyzer

LOCAL IN

SG
(LO)

Conversion Gain Measuring Block Diagram

Noise Figure Measuring Block Diagram

Vix=Vi0=2.7V

SG
RF1
(RF1) VIXER IN IF OUT
Power Spectrum
Comb. Analyzer
el oo

SG
(LO)

IF, IM3 Measuring Block Diagram

New Japan Radio Co.Ltd,
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BPACKAGE OUTLINE (FLP10-C1)

3.020.1
0.750.05
+0.1
10 6 0.15-0.05
[ [T [T [T T[] S -
[
— —
+ +
N N
T \
L 3 i
T T T
1 0.5 ‘ 0.5 ‘ | |

0.1

0.1

Lead material : Copper

Lead surface finish : Solder plating

Molding material : Epoxy resin

UNIT :mm

Weight :15mg
Cautions on using this product [CAUTION]

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.

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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