NJG1709KC1

1.5/1.9GHz BAND FRONT-END GaAs MMIC

m GENERAL DESCRIPTION m PACKAGE 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. @
m FEATURES 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. @ fr=1489MHz
16.0dB typ. @ fg-=1900MHz
@®Low Noise Figure 1.2dB typ. @ frz=1489MHz
1.3dB typ. @ fre=1900MHz
@®High Output IP3 +13.0dBm typ. @ fr-=1489.0+1489.1MHz
+13.0dBm typ. @ fz-=1900.0+1900.1MHz
[Mixer]
@®High Conversion Gain 12.5dB typ. @ frz=1489MHz, f ;=1619MHz, P,,=-15dBm
9.0dB typ. @ fre=1900MHz, f ,.=1660MHz, P o,=-15dBm
@®Low Noise Figure 6.0dB typ. @ fre=1489MHz, f ,.=1619MHz, P ,=-15dBm
6.5dB typ. @ fre=1900MHz, f ,.=1660MHz, P ,=-15dBm
@®High Output IP3 +10.0dBm typ. @ fr-=1489.0+1489.1MHz, f ,=1619MHz, P, ,=-15dBm

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

m PIN CONFIGURATION
KC1 Type Orientation Mark
(Top View)

[

| Pin Connection

1 [ [ 110 1.LNAIN
2 LNACAP
o[ ] 1o 3.GND
4.IFOUT
AR
97 6.LOIN
7.BPC
L | ]7 8.MIXIN
L I < 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

m ABSOLUTE MAXIMUM RATINGS

(T,=+25°C, Z.=2,=50W)

PARAMETER SYMBOL CONDITIONS RATINGS UNITS
LNA Voltage ViNa 5.0 \%
Mixer Voltage Viix 5.0 Vv
Local Amplifier Voltage Vio 5.0 V
Input Power 1 Pnan Vina=Vux=Vi0=2.7V +15 dBm
Input Power 2 Plom Vina=Vux=V.i0=2.7V +10 dBm
Power Dissipation Po 550 mw
Operating Temperature Topr -40~+85 °C
Storage Temperature T -55~+125 °C

m ELECTRICAL CHARACTERISTICS 1 (LNA)
GENERAL CONDITIONS: T,=+25°C, V,yx=2.7V, Vyx=V,0=0V, for=1489MHz, P-=-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 I na P, P o=OFF - 3.2 4.1 mA
Small Signal Gain Gain 16.0 18.0 20.0 dB
Gain Flatness Gt fre=1470~1520MHz - 0.5 1.0 dB
Noise Figure NF - 1.2 1.5 dB
Pout at 1dB Gain P s 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 -

m ELECTRICAL CHARACTERISTICS 2 (Mixer)
GENERAL CONDITIONS: T,=+25°C, V a=0V, Vyx=V,0=2.7V, fzr=1489MHz, f ,=1619MHz
Pr-=-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 Vix 2.5 2.7 4.5 V
Local Amplifier Voltage Vio 2.5 2.7 4.5 V
Mixer Operating Current lyix Pxe, PLo=OFF - 4.3 5.7 mA
'(')%Cear'aﬁrr%p'gfrrrem llo | Pre PLo=OFF - 08 | 13 | 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

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

PARAMETER SYMBOL CONDITIONS MIN TYP | MAX JUNITS
Operating Frequency freq 1890 | 1900 | 1920 MHz
LNA Voltage Vina 2.5 2.7 4.5 V
LNA Operating Current N Pgre, P o=OFF - 3.2 4.1 mA
Small Signal Gain Gain 14.0 16.0 18.0 dB
Gain Flatness Giat frr=1890~1920MHz - 0.5 1.0 dB
Noise Figure NF - 1.3 1.5 dB

Pout at 1dB Gain

Compression point P16 -2.0 0 - dBm
Output 3rd Order oP3 | £,=1900.0+1900.1MHz | +9.0 [+130| - | dBm
Intercept point

RF IN VSWR VSWR, - 50 -

RF OUT VSWR VSWR, - 50 -

m ELECTRICAL CHARACTERISTICS 4 (Mixer)
GENERAL CONDITIONS: T,=+25°C, V »=0V, Vx=V, 0=2.7V, fzx=1900MHz, f ,=1660MHz
Pr-=-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 Viix 2.5 2.7 4.5 V
Local Amplifier Voltage Vio 2.5 2.7 4.5 V
Mixer Operating Current L Pxre, PLo=OFF - 4.3 5.7 mA
'(')%Cear'aﬁrr%p'gfrrrem Lo Pge, PLo=OFF ; 08 | 1.3 | mA
Conversion Gain G, 7.0 9.0 - dB
Noise Figure NF - 6.5 9.0 dB
Output 3rd Order oIP3 | f,=1900.0+1900.1MHz | +7.0 | +12.0| - | dBm
Intercept point
MIXER IN VSWR VSWR,, - 1.5 -

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

m TERMINAL 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 |. o . . .
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 ! o . . . . :
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 . - , .
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 , o : . :
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 |. . e : )
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.
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NJG1709KC1

m TYPICAL CHARACTERISTICS 1 (LNA, f=1.5GHz, f ,.=1619MHz, with test circuit 1)

Gain (dB)

Pout,IM3 (dBm)

(mA)

LNA

Gain, NF vs. Frequency

(VLNA:2.7V)
19 4
18 35
17 3
Gain
16 2.5
15 2
14 NF 1.5
13 B s e e el [P
12 0.5
1450 1460 1470 1480 1490 1500 1510 1520 1530
Frequency (MHz)
Pout, IM3 vs. Pin
(VLNA=2.7V, f=1489+1489.1MHz)
20
0 ——
L~ J
20 ,’/ — -
Pout A
-40 ‘/
Y
-60 7
IM3
-80
-100
40 35 30 -25 20 -15 -10 5 0
Pin (dBm)
I vs. V
LNA LNA
3.8
37
3.6
35
34
3.3 .
25 3 35 4 45
LNA (V)

Noise Fgure (dB)

Gain (dB)

P-1dB (dBm)

Pout (dBm)

Pout vs. Pin
(V. =2.7V, f=1489MHz)
LNA

10
5
—
0 Zadl
i ///
-15 //
20 //
25
40 35 30 -25 -20 -15 -10 0
Pin (dBm)
Gain, NF vs. V
LNA
(f=1489MH?z)
18 2
175 Gain
17 15
16.5
16 1
NF
155
15 . 0.5
2.5 3 35 4 45
LNA(V)
P-1dB vs. V
LNA
(f=1489MHz)
8
6
4 ///
2 ]
/
0 /
-2
-4
-6
_8 L
2.5 3 35 4 45
LNA(V)
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NJG1709KC1

m TYPICAL CHARACTERISTICS 1 (LNA, f=1.5GHz, f ,.=1619MHz, with test circuit 1)

OIP3, IIP3 vs. V
LNA

(f=1489+1489.1MHz,Pin=-36dBm)

21 8
19 / 6
oIP3 .
17 // 4
’g 15 A 2
o / T
T 13 — 0
2 / rd 1IP3
) 11 / - -2
o —# 4
7 ,/ 6
5 8
2.5 3 35 4 4.5
LNA(V)
NF,P-1dB vs. Temperature
(V. =2.7V,f=1489MHz)
LNA
3 0
2.5 -1
P-1dB
2 2
g
T 15 L 13
L]
LL |
zZ L
1 ﬁf/ -4
[

0.5 5
o0t o o 0 Ll 1o
-40 -20 0 20 40 60 80 100

Ambient Temperature (°C)
The value of OIP3 and IIP3 shown in
typical characteristics are calculated
" Pout- IM
olp3==—Fout-IM3 O‘;t e
IIP3=0IP3-Gain @Pin=-36dBm

Gain, ILNA vs. Temperature
(V  =2.7V, f=1489MHz)
LNA

-~

[IP3 (dBm)
Gain (dB)

™~

\\—.

40 60
Ambient Temperature (°C)

OIP3,IIP3 vs. Temperature
(V, ,=2.7V,f=1489+1489.1MHz,Pin=-36dBm)

P-1dB (dBm)
OIP3 (dBm)

40 60
Ambient Temperature (°C)

100

3.8

3.7

3.6

35

3.4

3.3

3.2

3.1

3

100

3
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NJG1709KC1

m TYPICAL CHARACTERISTICS 1 (LNA, f=1.5GHz, f ,.=1619MHz, with test circuit 1)

S1;  log MAG S dB/ REF @ dB 2:-13.321 dB S21  lod MAG S dB/ REF ® dB 2i 17.342 ad
= T80 boa B'Ta Y ¢a 1.aBa foe eda aw
1f-12,437 o8 IR RPT -l
MARKER| 2 ak-ya MARKER| 2 2 i7y
1[.489 GHE 1E = 1|.483 GHg / \ ' -
/N
/l
T ——
N, e
/ / N
’ /// A
£ / N
START ©SE E2@ EE@ GHZ STOP 3.20F BEX PP@A GHz START  BSE B@ARA @RRA GHz STOF  3.80@ Ba@R @e@ GHz
S11 S21
Si12  log MAG 18 dB/ REF O dB 2:-26.758 dB Spo  log MAG 5 9B/ REF @ gB 2:-17.1@4 dB
va 1.a82 foe ede aHz a 1.aBa foe eda aw
T T
MARKER| 2 3 -€SG B MARKER| 2 3 -14.'{%1 ﬁﬁ
1[.48% GHE ' 1[.48% chk T i
—
\\ ydl
A
1 /]
START A asa Lﬂz‘ﬂ 2B3a GHz STOoP 2.2020 2@ 2REA GHZ START ISP D@ PE@ GHz STOP 2.000 PR 2P GHz
S12 S22
Condition
V a=2.7V
V=V 0=0V
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NJG1709KC1

m TYPICAL CHARACTERISTICS 1 (MIXER, f=1.5GHz, f ,=1619MHz, with test circuit 1)

Conversion Gain, Noise Figure
vs. RF Frequency

Conversion Gain, Noise Figure

vs. LO Power

16 14 20 —— 12
\
[ \\
@ 14 Ga 12 _ @ 15 | v 10 _
T© 12 10 o ‘T 10 AN 8 o
O 5 O i 5
5 g & | ~ 2
2 10 8 o o 5 \ 6 o
g 1 2 g / N 2
5 NF - 2 S [ / Gce ™~ 2
— o ~— e
O 8—i——1 1" 6 O of 4
=1 I / NF
gl b b b b b b b by 5 Ll e — 2
1450 1460 1470 1480 1490 1500 1510 1520 1530 -40 -30 -20 -10 0 10
RF Frequency (MHz) LO Power (dBm)
Condition Condition
f=130MHz f=130MHz
Pr=-30dBm frr=1489MHz, PL=-30dBm
P o=-15dBm f.o=1619MHz
Viux=Vio=2.7V Vux=V.0=2.7V
Upper LOCAL
OIP3, lIP3 vs. LO Power
15 0
I . IIP3
10 / S . -5
[-— -~ |- /\\
g 5 | / 120 €
g | / 2
£ o[_oPr3 15 &
o / =
5| // 20
a0 L -25
-40 -30 -20 -10 0 10
LO Power (dBm)
Condition
fr=130MHz 3" IF-IM3
fre1=1489.0MHz, Pp=-30dBm  OIP3="
fre,=1489.1MHz IIP3=0IP3-Gc
f o=1619MHz @ P =-30dBm
Vux=Vi0=2.7V
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NJG1709KC1

m TYPICAL CHARACTERISTICS 1 (MIXER, f=1.5GHz, f ,=1619MHz, with test circuit 1)

Conversion Gain, Noise Figure

vs.V .V OIP3,1IP3vs.V_ V
MIX ' LO MIX ~ LO
15 —————F——— 17— 10 16-.---.-.-.-.|....0
i 1IP3
@ 14 | Gc 9 _ 14 1 - R e = -2
- [ m - /
c [ E =) Fs —
T 13 // 8 o E 1 ] 4 E
c S |
s £ o | AIPa o
2 12 NF 7 o 10 6 O
) i K% @] / =
> e — ] 5
c - = f
o : L -
O 1 > 6 8 -8
[ v
_
1ol 5 6 -10
25 3 35 4 45 2.5 3 3.5 4 4.5
VMlx’VLo(V) VMIX ’Vl_o V)
Condition Condition
fr=130MHz fr=130MHz 3 IE- IM3
fop=1489MHz, P,.=-30dBm fer1=1489.0MHz, Pre=-30dBm  OIP3=——5——
f.o=1619MHz, P ,=-15dBm fre,=1489.1MHz IIP3=0IP3-G¢
f.o=1619MHz, P ,=-15dBm @ Pg =-30dBm
IF, IM3 vs. RF Power IF Output Power vs. RF Power
20 / 5
0 I 0 /
B / —
- IF L— S /]
20 | el o g V4
m H P o -10
S pof . 2 4
g [ '/ o 15 /
= v =2 V
w [ / 2
L 60 = /
[ / 5 -20 v
[ / IM3 o) /
-80 L
:// -25 b
Y], J S LSRR EFFUPUPES SN LSS S B -30
40 35 30 -25 20 -15 -10 5 0 40 35 30 -25 -20 ~-15 -10 5 0
RF Power (dBm) RF Power (dBm)
Condition Condition
fr=130MHz fr=130MHz
frr1=1489.0MHz frr=1489MHz
frr,=1489.1MHz f.o0=1619MHz, P, ,=-15dBm
f.0=1619MHz, P, ,=-15dBm Vux=Vio=2.7V
Vux=Vio=2.7V
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NJG1709KC1

m TYPICAL CHARACTERISTICS 1 (MIXER, f=1.5GHz, f ,.=1619MHz, with test circuit 1)

Conversion Gain vs. LO Power
Temperature Response

-10 -

Noise Figure vs. LO Power
Temperature Response

15 T
- -40°C
- = .-20°Cc
o ~ F Sas\v N | T 0°c
S 10 -\% +20°Cc ]
£ o "7t +40°C
8 g} “T—— +60°C
g If “T +90°C
@ g
o 5 0
2 2
o
O
o~ 0 e - e
40 -40 -30 -20 -10 0 10
LO Power (dBm) LO Power (dBm)
Condition Condition
fr=130MHz fr=130MHz
frr=1489MHz, Pg-=-30dBm frr=1489MHz
fLo=1619MHz fLo=1619MHz
Vux=Vio=2.7V V=V 0=2.7V
[IP3 vs. LO Power
Temperature Response
2r T
of
_2 ""'-_------
/E\ N, 7
m 7
T 4 it
™
o
= 4 _
.,__:‘,
NY=
-8
a0 L
-40 -30 -20 -10 0 10
LO Power (dBm)
Condition
fr=130MHz
frr1=1489.0MHz, Pg=-30dBm ,
frr,=1489.1MHz IIPSM-GC
fLo=1619MHz
Pre =-30dBm
V=V 0=2.7V @ Per
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NJG1709KC1

m TYPICAL CHARACTERISTICS 1 (MIXER, f=1.5GHz, f ,=1619MHz, with test circuit 1)

Conversion Gain vs. VMIX, V Noise Figure vs. VMIX, V

LO LO
Temperature Response Temperature Response
15 9
PR e P Tt 8
= 14— e ! O B R
s B Ll e A Rl e B et ot
c BE—=% =3 i% I s o
& [ I M R S it P ek
e — e 3 [T — e
‘B i - = .20°C L 574 = T -20c ]
= e Q ~-7 | | B
11 o°c ] 0 -~ - 0°c
> ! o [.— —]
£ ! +20°C > 4AF +20°C
O i =t sadc ] g -=t= sadc
[ == 160°C ST T +60°C
[ == +od’C ! = 190
9 n n n n n n n n L n n n n 2 n n n n n n n n n n n n 1 n n n n
25 3 35 4 45 2.5 3 35 4 45
VMIX' VLO V) VMIX' VLO V)
Condition Condition
fe=130MHz f=130MHz
frr=1489MHz,P,=-30dBm frr=1489MHz
f.o=1619MHz, P ,=-15dBm f 0=1619MHz, P ,=-15dBm
IP3vs.V |V
MIX LO
Temperature Response
0
-1
T e N
P R R et Tt
N R —————
3 bt L emmmmenboiiooooaos R
—~ e — _————
£ ¥ / o
0] b’ Pid e -—n°
5 4 S 7 40°c —]
- S’ == 20°C
&) L Yy B
= 5 /’/ ----- oc T
// +20°C
74 = = +40°C
7 —= +60°C
""" +90°C
-8 L
25 3 35 4 4.5
Mix’ VLO V)
Condition
fr=130MHz ;
3 IF-1M3

fre,=1489.0MHz,Ppe=-30dBm  [|P3=
fre,=1489.1MHz
f.o=1619MHz, P ,=-15dBm

2 -Gc

@ Pge =-30dBm
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NJG1709KC1

m TYPICAL CHARACTERISTICS 1 (MIXER, f=1.5GHz, f ,=1619MHz, with test circuit 1)

MIXER IN PORT IMPEDANCE
(PLo:'lsdBm)

511 log MAG 5 dBs REF @ dB 2 -12.651 dB
c¢a 1|.48S @B BYB GHz|
1(-17.d3 _dB|
1.447 GH;
3/-9.943 dB]
1.591 GHz
™\

\\a

t
511 L U FS 2. 233.8 myU -48.788 °

MARKER 2
1.4889 GHz

=
AN i

&

—

START .858 BB apa GHz STOP 3.8B08 BA@B Q@B GHz

459 98P @8 GHz
1 139.2_ _my
S78.667
149976z
‘ 319.11_my
S55 179"
N ) 1,581 GH
A /

Condition
V =0V
Vux=Vi0=2.7V

IF OUT PORT IMPEDANCE

S11 log MAG S dB/ REF © dB 1l -15.943 a8

LOCAL IN PORT IMPEDANCE

S11 log MAG S dB/ REF @ dB8 2 -1p.916 a8
2] 1.613

11~

F18

¥a . 130 @00 EldEI GHz]
e e
N )
N, /
\/
S11 1 U FS§ 1: 111.43 mU 187.27 °

130 oA@ Bpa GHz

MARKER 1
138 MH=z

START @52 @@ 2a@ GHz STOP .2020 2@ 2PA GHZ

Condition
V =0V
V=V 0=2.7V

-12 -
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774
i

S11 1 UFS 2: 314.46 mU 4.4166 °
61‘3 oY BAd GHz

\ 1 BT
S

1.631 GHz

MARKER 2
1.618 GH=z

START 122 2@ BA@ GHz STOF 3.202 2@ BAd@ GHZ

Condition
V=0V
V=V 0=2.7V




NJG1709KC1

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

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

Sp1 log MAG 18 d8/ REF @ d8 2:-11.381 g8

©a W| 1|.489 QU2 QA QHz|
2
1t-11.48 dg
- 1 4797 QHz|
MARKER| 2 A-\ N
1[.a89 oH B =

Condition
- |/ ]\ V=27V
/\- \ \ Vux=Vio=2.7V
Portl:RF IN

Port2:LOCAL IN

i/ V"

v v

START 2S@ 2@ 2a@ CHz STOP 3.200 222 22@ CHz

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

S21 log MAG 180 a8/ REF @ d8
©“a 1|.a89
MARKER| 2 Condition
1(.489 GHg
V 1=2.7V
i Vux=V. 0=2.7V
- AT e
ort2:
o \ Nl
i VI
|
RF IN — IF OUT ISOLATION
(RFIN® IF OUT)
S21 log MAG 180 a8/ REF @ d8 2:-1B.829 a8
©“a 1.489 @U@ 4@ GHz|
MARKER| 2 N 5 ;,:;;{SE‘ Condition
1|.489 cHE / V=27V
Al /\ [\/ \ V=V 0=2.7V
J J / \ \ Portl:RF IN
W V Port2:IF OUT
\ )
—
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RF OUT
O

ani

-t
MIXER IN

50w
O LOCAL IN

Port 2

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

H
Y
i

O
MIXER IN

Port 2

RF OUT — MIXER IN
Coaxial Cable
Z0=50 ohm, L=260 mm
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NJG1709KC1

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

LOCAL IN to IF OUT Isolation

vs. LO Frequency

0 =
5
i Condition
S 0f Via=2.7V
) I V=V 0=2.7V
§ st Po=-15dBm
(_‘3‘ [ Portl: LOCAL IN
[} [ .
@ 20f Port2: IF OUT
-25 |
30 L
1590 1600 1610 1620 1630 1640 1650
LO Frequency (MHz)
LOCAL IN to RF IN Isolation
vs. LO Frequency
0
-5
= 10 Condition
g Via=2.7V
£ s Vis=V10=2.7V
2 P.o=-15dBm
g 20 Portl: LOCAL IN
= Port2: RF IN
25
1590 1600 1610 1620 1630 1640 1650
LO Frequency (MHz)
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IF OUT MIXER IN
<4 M.N
Port 2

O LOCAL IN

* Port 1

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

Port 2
<
RF IN

O >
IF QUT

O

MIXER IN
|50w
O LOCAL IN

* Port 1

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




NJG1709KC1

m TYPICAL CHARACTERISTICS 2 (LNA, f=1.9GHz, f ,.=1660MHz, with test circuit 2)

Gain (dB)

Pout, IM3 (dBm)

(mA)

LNA

Gain, NF vs. Frequency

(V,_=2.7V)
19 1 4
18 | 3.5
17 | - 3
i Gain
16 F 25
15 | 2
14 NE 15
ST s R s S s [
12 L 0.5
1870 1880 1890 1900 1910 1920 1930 1940
Frequency (MHz)
Pout, IM3 vs. Pin
(VLNA=2.7V, f=1900.0+1900.1MHz)
20 [
o[ —
Pout
[ // /— ——
/ L -
-20 — P
[ /7
L ’
40 [ '/
I ’/
60 [ // IM3
-80 /
-100
40 35 30 25 20 -15 -10 5 0
Pin (dBm)
| vs.V
LNA LNA
38 [
3.7
3.6
35
34 |
33,5 3 35 4 45
VLNA(V)

Noise Fgure (dB)

Pout (dBm)

Gain (dB)

P-1dB (dBm)

Pout vs. Pin
(V, ,=2.7V, f=1900MH2)
10
5 —]
—
0
5 //
-10 //
15 //
20 //
25
40 35 30 -25 -20 -15 -10 -5 0
Pin (dBm)
Gain, NF vs. V
LNA
(f=1900MH?z)
17 2
16.5 Gain
16 15
155
15 NF 1
145
14 0.5
25 3 35 45
VLNA(V)
P-1dB vs. V
LNA
(fF=1900MHz)
8 [ T T T T T T T
6 /
' /,f
e
0 /
2 f
a4 f
6 [
s 3 35 4 45
LNA (V)

New Japan Radio Co. Lid
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NJG1709KC1

m TYPICAL CHARACTERISTICS 2 (LNA, f=1.9GHz, f ,.=1660MHz, with test circuit 2)

OIP3, lIP3 vs. V
LNA
(f=1900.0+1900.1MHz,Pin=-36dBm)

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

21T 8 19 38
19 f ——— 6 185 |- 3.7
i orP3 | —| R
17k — 4 18 S~ 36
g 15 | ——T="2 E o 178 == — 35
< —1" P a =X T~
o 13} — 0 8 c 17 o 3.4
o / b d g_) 8 T
o e b = 165 . 33
o 2 Gain
9 2 4 16 3.2
7 F 6 155 AN P
5L 8 15 3
25 3 35 4 45 40 20 0 20 40 60 80 100
Ve V) Ambient Temperature (°C)
NF,P-1dB vs. Temperature OIP3,1IP3 vs. Temperature
(V. =2.7V, f=1900MHz) (V. =2.7V, f=1900.0+1900.1MHz,Pin=-36dBm)
LNA T LNA
3T | 1 16 T e -2
"5 I P-1dB 0
R P o N - 15 — E
i T 11P3 L
2t -1 /E\ . [ -1
) i b E 14 — Lt -4
P/ 1.5 [ S el 2 E % [ e T -—T
Lo // g o o
< i NF _— 3 o 13 5
1] /,/ 3 a O [ _—
| - |
05 | -4 1271 oIP3 -6
ol -5 1l 7
40 20 0 20 40 60 80 100 40 20 0 20 40 60 80 100

Ambient Temperature (°C)

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

OIP3=

3" Pout- IM3

2

IIP3=0IP3-Gain

@Pin=-36dBm

- 16 -
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NJG1709KC1

m TYPICAL CHARACTERISTICS 2 (LNA, f=1.9GHz, f ,.=1660MHz, with test circuit 2)

S11  log MAG S 98/ REF © a8 2:-19.912 dB Sp1  log MAG S5 dB/ REF @ o8 2: 16.219 dB
P <oz boo 2da ol va 1002 pE2 Qda aHz
Tf-5 513 o8 fi\ r 123802
MARKER| 2 _ MARKER| 2 3l 15,
B - e 1.9 o¢H=z k<) h88°arE
1{.9 G¢H=z=
I\,
//
/
~ /
\\ sl
N 7~ /
\ yd
AL A /
START  ©@SE ZP@ BE@ CHz STOP 3.00@ 222 @2 GHz START  BS@ @@ @AR GHz STOP  3.P20 PRR @ER GHz
S11 S21
S12 log MAG 19 dB/ REF © dB8 2:-326.134 dB Soz log MAG S dB/ REF @ dB 2:-14.844 dB
62 1[.ana boa BITZ QHz va 1|.o02 pE2 oda aHz
1f-29-387,P8 11150485008
MARKER| 2 3t-26.413 MARKER| 2 3b-11 g_s_a EB
1.3 ¢H= 8 1.9 ¢H= 192 Gh=
N A
a [
p I
ll / ; M"‘W %
r‘(__.ﬂ
L‘m o
START S2 @A @AA@ GCHz STOF 32.202 2@ 2Pa GHz START PSP @@ BEA@ GHz STOFP Z2.00@0 2R A GHZ
S12 S22
Condition
Vina=2.7V
Vux=Vio=0V

New Japan Radio Co. Lid
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NJG1709KC1

m TYPICAL 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
‘ ] i \
Ge ] 10} \ 10
= 10 12 —~ \
m R S— | /
c ] & = | ‘ 8
k= | o c I \ )
C 8 10 o g 51—Gc \ 8 o
2 i s | / M. NF i
9 5 8 o o o0 S~ 6 o
g o 0 [ - 2
5 NF 2 5 [ 4
O 4 ———— = 6 O S5y 4
Y SRS SIS SN SIS S I S | -10 L . T ——————
1870 1880 1890 1900 1910 1920 1930 1940 -40 -30 -20 -10 0 10
RF Frequency (MHz) LO Power (dBm)
Condition Condition
fr=240MHz fr=240MHz
Pr=-30dBm fark=1900MHz, Pr=-30dBm
P o=-15dBm fL0=1660MHz
Viux=Vio=2.7V Vux=V.0=2.7V
Upper LOCAL
OIP3, lIP3 vs. LO Power
BT T T 15
10 [ 10
OIPS//
£ €
5[ 5
3 S
P 2 B o
a , a
o) 0 / ‘/ 1IP3 o £
:‘\ l/
_5 / T~ _5
1040 -30 -20 -10 0 1070
LO Power (dBm)
Condition
fr=240MHz 3 IF- IM3
fre1=1900.0MHz, Pp=-30dBm  OIP3=""5——
frr,=1900.1MHz IIP3=0IP3-Gc
fLo=1660MHz @ Pge =-30dBm
Vux=Vio=2.7V
New Japan Radio Co. Lid

-18-




NJG1709KC1

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

Conversion Gain, Noise Figure

OIP3,1IP3vs.V \
vs.V |V ' ' :
MIX Lo MIX LO
12 — L — ——— — 10 16 N —— 4
] [ IIP3
~ 11 ]9 ! SEP e
m ] . 14 I - 2
E GC % / ul p—
c = = [~ —
‘T 10 8 o g 12 // o £
© | 3 T | g
< 2 o | oIP3 =
2 o & ™
w9 7w = 10 2 o
) R o i -
g NF S
3 s S S —— 6 8 4
7 5 6. -6
2.5 3.0 35 4.0 45 2.5 3 3.5 Vv 4 4.5
V.oV (V
VMIX , VLO (\/) MIX LO
Condition Condition
f-=240MHz f-=240MHz olp3=S_IF-1M3
f.=1900MHz, Pr.=-30dBm for1=1900.0MHz, Py.=-30dBm 2
f ,=1660MHz, P,,=-15dBm fr,=1900.1MHz IP3=0IP3-Ge
f.o=1660MHz, P,,=-15dBm @ Pge =-30dBm

IF , IM3 vs. RF Power IF Output Power vs. RF Power

20 T 5
: % 0 ///_
0r L fé\
[ IF // %’ % -5 /
T 207 — =
o0 P
E ./ /’ % -10
™ 40 [ z a
; / “5‘ .15
w [ /] a
= -60 [ / S
: / IM3 o 20
-80 [ /' Y
10040 735 30 25 20 -15 -10 0 304 35 30 25 20 -15 -10 5 0
RF Power (dBm) RF Power (dBm)
Condition Condition
fr=240MHz fr=240MHz
frr1=1900.0MHz frr=1900MHz
frr,=1900.1MHz f.o=1660MHz, P, ,=-15dBm
f.o=1660MHz, P, ,=-15dBm Vux=Vio=2.7V
Vux=Vio=2.7V
New Japan Radio Co. Lid
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NJG1709KC1

m TYPICAL 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 15 [~
» -\\‘ o ~T-40°C
LAY, -
[ - —.20°C
) R S M O N 0°c
o 10 [ m [ +20°C
.% [ % 10 === 440°C ]
o = T +60°C
>
S D === +90°C
.(7) LL
5 of 2
S | 2
O
0 ol
-40 -40 -30 -20 -10 0 10
LO Power (dBm) LO Power(dBm)
Condition Condition
f,-=240MHz f-=240MHz
fr=1900MHz, Pr=-30dBm f=1900MHz
f, c=1660MHz f.o=1660MHz
V=V 0=2.7V V=V 0=2.7V
[IP3 vs. LO Power
Temperature Response
2 f IR
[ 0 %
L .","'
_or T
% ns -— a0°c
T 2 f i == 20°C —]
™ ,.',.,. ..... o°c
% " 5 l.:." +20°C |
[ 7 AL == +40°C
il ~= +60°C
6 e oo ]
+90°C
. |
-40 -30 -20 -10 0 10
LO Power (dBm)
Condition
f-=240MHz
frr;=1900.0MHz, Pr-=-30dBm )
foep=1900.1MHz ||p3w ]
f.o=1660MHz
Vi =V, o=2.7V @ Pge =-30dBm
New Japan Radio Co. Lid
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NJG1709KC1

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

Conversion Gain vs. VMIX’ V

Temperature Response

LO

Noise Figurevs.V_ |V
MIX LO

Temperature Response

12 8
N i e e
oo TTTTTTTIT T T e e
Il e A — — - T 6P
PR iuhimmsesn npein i s A T e e B
S — R e e s S
g 8 == -40°C —] cfn == -40°C
? ——-20C L 4 - = 20C
s 'F————— 1 [  --—--- 0°c 8)) """ 0°c
E +20°C S 3 o
) 6 zZ +20°C
O == +40°C === 440°C
5 T +60°C —] 2 === +60°C ]
""" +90°C """t 490°C
4 . 1
25 3 35 4 45 25 3 35 4 45
VMIX’ VLO \% VMIX’ VLO \%
Condition Condition
fr=240MHz fr=240MHz
frr=1900MHz,Pg=-30dBm frr=1900MHz
f.o=1660MHz, P ,=-15dBm f.o=1660MHz, P, ,=-15dBm
IIP3vs.V. |,V
MIX LO
Temperature Response
4r
3
2
£ 1
0a)
T o
™
T o}
2 F
3
4 L |
2.5 3 35 4 4.5
Mix’ VLO \J
Condition
fr=240MHz ;
f 1, =1900.0MHz,Po.=-30dBm ||p3w _Ge
fre,=1900.1MHz P =30dB
f =1660MHz, P ,=-15dBm @ Pge =-30dBm
New Japan Radio Co. Lid
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NJG1709KC1

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

MIXER IN PORT IMPEDANCE

Si11 log MAG S dB/ REF @ dB 2 -12.334 dB
ea 1.7 9o odd GHzl
'1}. S d

2[-11.448 o8
T Z|

W
\2/
H

S11 1 UFS 2: 241.72 mU -21.768 °
\JPP PEo BE@ GHz

\ TleEn
257028 "V

1.92 GHz

MARKER 2
1.9 GH=z

START @52 P23 2A@ CHz STOFP 2.202 228 @P@A GHz

Condition
V =0V
Vux=Vi0=2.7V

IF OUT PORT IMPEDANCE

S11  log MAG S o8/ REF @ 0B 1 -13.833 dB
¥a .40 _bre eda GHZ]
T
AN
NY
7
6,1 1 UFS 1f 2p3.71 WU  163.1G °
49 DHD DPA GHz
MARKER 1 QIED
248 MHz Vi
START 252 222 2E@ CHz STOP -.422 2EA 2@ CHZ
Condition
Vi na=0V
Vux=V 0=2.7V

-22 -

LOCAL IN PORTIMPEDANCE

S11 log MAG S dB/ REF @ dB 2 -12.241 a8

ea 1.660 @A ada GHz|
bl I -

3(-9 oz o=

T Z|

New Japan Radio Co. Lid

S11 1 UFS 2: 246.92 mU -44.309 °

o
358:414m

1.68 GHz

MARKER 2
1.66 GHz

START 122 2@@ P@A@ CHz STOP 3.202 2@ @@@ GHz

Condition
V=0V
V=V 0=2.7V




NJG1709KC1

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

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

S21 log MAG 180 98/ REF @ d8 2:-25.876 d8
1|.q@2
MARKER| 2 Sh 4 Condition
B I [\ Vi a=2.7V >
A A Vix=V 0=2.7V
\%4 \j\ Portl:RF IN : _@_
\ I‘ A Port2:LOCAL IN 50w MIXER IN
A M.N
O LOCAL IN
* Port 2
RF OUT — MIXER IN
START ISP 2@ 2@ CHz STOP 2.0202 PR 2EEA GHzZ CoaX|a| Cable
Z0=50 ohm, L=260 mm
RF OUT — MIXER IN ISOLATION
(RF OUT ® MIXER IN)
921 log MAG 19 d8/ REF @ d8
il Port 1
MARKER| 2 .
5 dre Condition RF OUT
V 1=2.7V O
[V Vux=V0=2.7V O
/e N Port1:RF OUT
P Sy Port2:MIXER IN MIXER IN
AM MWV
o ! Port 2
RF IN — IF OUT ISOLATION
(RFIN® IF OUT)
S21 log MAG 180 a8/ REF @ d8 2:-15.1a4 a8
1f.
MARKER| 2 -15.da gs Condition
1.9 GH=z nv/ Vi u=2.7V
) vV \_ A V=V 0=2.7V

I\ \ Portl:RF IN
W f Port2:IF OUT

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

START USE PER @EA@ GHz STOP 2.00@ PEX @EE GHz

New Japan Radio Co. Lid
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NJG1709KC1

m TYPICAL 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
— V 1=2.7V
g ViV 6=2.7V
S P.o=-15dBm _ _@_ _
5 20 Portl: LOCAL IN IF OUT MIXER IN
2 Port2: IF OUT <4 V.N
- 2 Port 2
O LOCAL IN
-30 *Port 1
'351640 1650 1660 1670 1680 1690 RF OUT — MIXER IN
L0 Freauency () Conie o o
LOCAL IN to RF IN Isolation
vs. LO Frequency
20 [
! Port 2
. i Condition <+
-30 [ _ RF IN
<) i V 1=2.7V !
M.N T
S f Vin=Vio=2.1V IF QUT =
g P,o=-15dBm A
o i Portl: LOCAL IN
@ MIXER IN
ot Port2: RF IN |sow
45 O LOCAL IN
[ *Port 1
-50

1640 1650 1660 1670 1680 1690
LO Frequency (MHz) RF O.UT —MIXER IN
Coaxial Cable
Z0=50 ohm, L=260 mm

New Japan Radio Co. Lid
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NJG1709KC1

m TEST CIRCUIT 1 (1.5GHz BAND)

C3
(Top View) Vina
L1
L2 LNA L3 -
RF IN 1 }-—l_l>_‘710 O RFOUT
Zo=50W C2 Zo=50W
H 2] EN
Q|
c - e
IF OUT O TH R 3e
Z0=50W C4
Vi o
L10
LOCAL IN
Zo=50W
m TEST CIRCUIT 2 (1.9GHz BAND) f/f
C3
(Top View) Vina
L1 Lo L3 L4

Cl MIXER MIXER IN
| | o ]
IF oUTO—| 4] TH R L6
5 6

Z0=50W C4
L8 C5 I < }_¢ I
Vix L9
R1 LOCAL
AMP L10
C9 C8 C7 L11
LOCAL IN
Vio Z0o=50W
Cl1 C10

New Japan Radio Co. Lid
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NJG1709KC1

m TEST 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
fe=130MHz fe=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)

C2 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)

C8 100pF 100pF MURATA (GRM36)

C9 1000pF 1000pF MURATA (GRM36)

C10 10pF 10pF MURATA (GRM36)

Cl1 100pF 100pF MURATA (GRM36)

R1 18W 10W CHIP SIZE 1005

R2 18W - CHIP SIZE 1005

New Japan Radio Co. Lid
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NJG1709KC1

= RECOMMENDED PCB DESIGN

IF OUT

IF OUT

(Top View)
RF IN

170991

I 'OI

-—-I_
8 b I E

'l
mmn' L
9 .

|_1 o ELER o

000 6 N

RF OUT

MIXER IN

LOCAL IN
(1.5GHz BAND)

(Top View)
RF IN

170901 | |
O‘O

.: !F.....

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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NJG1709KC1

m MEASURING BLOCK DIAGRAM

Vi=Vi0=2.7V

IF OUT

MIXER IN

SG
(RF)

Spectrum
Analyzer

LOCAL IN

SG
(LO)

Conversion Gain Measuring Block Diagram

Noise
Source

Noise Figure Measuring Block Diagram

Vix=Vi0=2.7V

SG
RF1
(RF1) MIXER IN IF OUT
Power Spectrum
Comb. Analyzer
(SRGF 2) LOCAL IN
SG
(LO)

IF, IM3 Measuring Block Diagram

New Japan Radio Co. Lid

-28-



NJG1709KC1

BPACKAGE OUTLINE (FLP10-C1)

3.0+0.1

0.7520.05
" o +0.1
0.150.05
g L
[ [ [T [T ][]
—
- -
+l +l
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T \
NI S
1 \ \ 5 -
\ \ \
05 | 05 | |
{0
o | !
o
!
\
\
\
\
\
“ \ \
[ T T T T T T T 77 S ‘ ‘
o mlipligl
0.20.05
\ \
Lead material : Copper
Lead surface finish : Solder plating
Molding material : Epoxy resin
UNIT mm
Weight :15mg
Cautions on using this product [ﬁﬁUT'O"‘.]f. ) his databook |
This product contains Gallium-Arsenide (GaAs) which is a harmful material. giveensfgre?r:fgrar:gzznot]vflitﬁou?:n;)%ug:znotgey
- Do NOT eat or put into mouth. as regards either mistakes or omissions. The
- Do NOT dispose in fire or break up this product. pr"‘?a‘m” circuits in this databook are
. . . lescribed 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. guarantee or permission of any right including
the industrial 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. Lid
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