NJG1714KC1

1.9GHz BAND FRONT-END GaAs MMIC

m GENERAL DESCRIPTION m PACKAGE OUTLINE
NJG1714KC1 is a front-end GaAs MMIC including a

LNA, a local amplifier and a mixer, designed mainly for
1.9GHz band cellular phone handsets.

The external adjustment circuit is built into NJG1714KC1.

The ultra small & ultra thin FLP10 package is applied. NJG1714KC1
mFEATURES
e | ow Voltage Operation +2.7V typ.
e L ow Current Consumption LNA 2.8mA typ.

Mixer 5.0mA typ. (with Local Amplifier operation current)
e Ultra Small & Ultra Thin package FLP10-C1 (Mount Size: 2.8 x 3.0 x 0.75mm)

[LNA]

e High Small Signal Gain 15.0dB typ. @ frr=1900MHz

e | ow Noise Figure 1.3dB typ. @ frr=1900MHz

e OIP3 +13.0dBm typ. @ frr=1900.0+1900.1MHz
[Mixer]

e High Conversion Gain 9.0dB typ. @ fre=1900MHz, f c=1660MHz, P, o=-15dBm
e | ow Noise Figure 7.0dB typ. @ fre=1900MHz, f c=1660MHz, P, o=-15dBm
e OIP3 +11.0dBm typ. @ frr=1900.0+1900.1MHz, f c=1660MHz, P, o=-15dBm

m PIN CONFIGURATION

FLP10-C1 Orientation Mark
(Top View)

Pin Connection
1.LNAIN
2.LNACAP
3.GND
4.IFOUT
5.VLO
6.LOIN
7.BPC
8.MIXIN
9.GND
10.LNAOUT
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NOTE: Please note that any information on this catalog will be subject to change.
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NJG1714KC1

m ABSOLUTE MAXIMUM RATINGS

(Ta=+25OC, ZS=Z|=5OQ)

PARAMETER SYMBPL CONDITIONS RATINGS UNITS
LNA Voltage Vina 5.0 V
Mixer Voltage Vmix 5.0 V
Local Amplifier Voltage Vio 5.0 \
Input Power 1 Pnan Vina=Vux=Vi0=2.7V +15 dBm
Input Power 2 PLow Vina=Vuix=Vi0=2.7V +10 dBm
Power Dissipation Po 550 mw
Operating Temperature Topr -40~+85 °C
Storage Temperature Tsig -55~+125 °C

mELECTRICAL CHARACTERISTICS 1 (LNA)
GENERAL CONDITIONS: Ta:+25OC, VLNA:2-7V1 VM|X=V|_O:0V, fRF=1900MHZ, PRF:'36dBm,
Z:=7,=50Q), with test circuit

PARAMETER SYMBOL CONDITIONS MIN TYP MAX | UNITS
Operating Frequency freq 1890 | 1900 1920 MHz
LNA Voltage YA 2.5 2.7 4.5 V
LNA Operating Current lina Pgrr, PLo=OFF - 2.8 3.5 mA
Small Signal Gain Gain 13.0 15.0 - dB
Gain Flatness Gfiat frr=1890~1920MHz - 0.5 1.0 dB
Noise Figure NF - 1.3 1.5 dB
Pout at 1dB Gain P 40 0 i dBm
Compression point
Outpu rd order OIP3 | fpe=1900.0+1900.1MHz | +9.0 | +13.0 | - [ dBm
Intercept point
RF IN VSWR VSWR; - 2.0 -

RF OUT VSWR VSWR, - 2.0 -

mELECTRICAL CHARACTERISTICS 2 (Mixer)
GENERAL CONDITIONS: T,=+25°C, V nya=0V, Vyix=V10=2.7V, frRe=1900MHz, f c:=1660MHz

Pre=-30dBm, P, o=-15dBm, Z,;=7,=50Q, with test circuit

PARAMETER SYMBOL CONDITIONS MIN TYP MAX | UNITS
Operating Frequency freq 1890 | 1900 1920 MHz
Mixer Voltage Vmix 2.5 2.7 4.5 V
Local Amplifier Voltage Vio 2.5 2.7 4.5 V
Mixer Operating Current Ivix Pre, PLo=OFF - 4.6 57 mA
é%ceﬁ;ﬁ?gpgf;rem o | Pre, PLo=OFF - 0.9 1.3 mA
Conversion Gain G. 7.0 9.0 - dB
Noise Figure NF - 7.0 9.0 dB
Output 3rd Order OIP3 | :=1900.0+1900.1MHz | +7.0 | +11.0 [ - | dBm
Intercept Point
MIXER IN VSWR VSWRy, - 2.0 -

LOCAL IN VSWR VSWR, - 2.0 -
IF OUT VSWR VSWR, - 1.5 -
New Japan Radio Co, Ltd.




NJG1714KC1

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 |. L . . .
in test circuits should be connected to this terminal as close as possible.
3 GND Ground terminal (0V)
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 : A ) . 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 L6 shown in test
5 VLO - . .
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 , oo . : :
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.



NJG1714KC1

mTYPICAL CHARACTERISTICS 1 (LNA, f=1.9GHz, with test circuit )

Gain, Noise Figure vs. Frequency
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Noise Figure (dB)

1IP3 (dBm)

Output Power (dBm)

Output Power,IM3 (dBm)

OQutput Power vs. Input Power
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The value of OIP3 and IIP3 shown in
typical characteristics are calculated

O|P3:3xpogt_lM3
IIP3=0IP3-Gain @Pin=-36dBm
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mTYPICAL CHARACTERISTICS 1 (LNA, f=1.9GHz, with test circuit )

= log MAG 5 dBs/ REF @ dBb 2:-11.941 dB CH1 S5y
2] .9Ad @Ad 999 GHz ]
*
1T dg= =g '™
1°887cHAz
3t-12.954 gp| C°°
1.92 GHz
|
—N
Hld
S92 log MAG 5 0B, REF @ oB 2 -13.67 oB CH2 Sap
.5Ad @Ad 998 GHz
— T 5 PRm
R e .
pr
3|-16.472 op
T ._g—z GHz
N //
% Hld
START .050 908 PPB GHz STOP 3.PPP DAA @A CHz START
S11 and S22
Condition
\/LNA::2-7\/
Vumix=Vio=0V
551 log MAG 5 dB/ REF @ dB 2 14.886 dB
2] 1. 90@ @@@ @4® GHz
v 1 14 a1 dB|
/7‘;1_}\ | "71°83 chz
~ N3] 14.45 0B
B ~{_1.92 oHz
e ‘\\‘\>
L~ T~
///
Sio  log MAG 5 0B/ REF @ oB 2:-25.567 OB

.9pd @ada oge GHz

L1-=9-RAa3.A2
31 -25.473 oBb]
ﬁ 1.92 GHz
4 /@"Y\\M
O Y
i}\ il = S

1

AAL, ‘L/w

START

.050 0o bPbbB GH=z

S21 and S12
Condition
\/LNA::2'7\/
Vmix=V,o=0V

STOP 3.Pbb bad @d@ GHz

1 U FS8

1 U FS

.50 VoY BBB GH=z

NJG1714KC1

2: 252.92 mU

124.14 °
Sud gdd vee GHz

RRC
157 18n

1.82 GHz

STOP

3.0BP pdd @ae GHz

Z11 and 7222
Condition
\/LNA::2'7\/
Vmix=Vi0o=0V

New Japan Radio Co. Ltd.



NJG1714KC1

mTYPICAL CHARACTERISTICS 1 (LNA, f=1.9GHz, with test circuit )

Gain, Noise Figure vs. V. OIP3,IIP3vs. V .
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mTYPICAL CHARACTERISTICS 1 (LNA, f=1.9GHz, with test circuit )

Gain,Noise Figure vs. Temperature

NJG1714KC1

OIP3,lIIP3 vs. Temperature

IIP3(dBm)

20 5 16 [ 8
14 | 6
18 4 [~
- 12 | e 4
o [ OIP3
o 16 —Gain 3 ° e 0 2
S T —— > C 8 0
O 14 2 GU-)’ 6 6 - -
_ S bs~ L | —— —————— -
L z IIP3
p— -\~ 4
12 == == NF 11
] 2
10 b 1 o oLl -
40 20 0 20 40 60 80 100 40 20 0 20 40 60 80 100
Ambient Temperature (C) Ambient Temperature (C)
Condition Condition
f=1900MHz f:.1900+1900.1MHZ
VLNA:2-7V Pin=-36dBm
Vuix=Vio=0V Vina=2.7V
Vuix=Vio=0V
P-1dB,lI vs. Temperature
LNA
4 6
2 5
_ P-1dB
1S —
E o — 4
) S
m <
ie] z
- 2 R
o e — | — e e
|
LNA
-4 2
-6 - - )
40 20 0 20 40 60 80 100
Ambient Temperature (C)
Condition
f=1900MHz
Vina=2.7V The value of OIP3 and IIP3 shown in
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NJG1714KC1

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

Conversion Gain, Noise Figure

vs. RF Frequency

Conversion Gain, Noise Figure

vs. LO Power

12 = — 14 12 =T — 14
11 | {13 11 | \ {13
s E s \ E
o 10 ;_Gc 12 o 10F \\ Gc — 12
S g P — 111 @ 2 of \ — 111 @
= i E S < 3 \ / ] °
‘© 8 F j10 5 ®© 8F \ 7 110 4
g 7 | 1s 5 g 7 F 1/ 1s 5
5 : o2 3 : /\ =)
@ 6 f 1s Y & 6 s g L
s 1.l ——4—1 35 _| [N Lo 2
= °f N {7 o 2 °f / [
o [ P o [ ] zZ
O 4 i ] 6 O 4 F / NE 3 6
3 5 3 F / 15
2 b i 2 L s 1 4
1890 1895 1900 1905 1910 1915 1920 -40 -30 -20 -10 0 10
RF Frequency (MHz) LO Power (dBm)
Condition Condition
fir=240MHz fie=240MHz
fre=1890~1920MHZz,Pr=-30dBm frr=1900MHz,Pgr=-30dBm
Lower LOCAL, P, o=-15dBm fLo=1660MHz
VLNA=0V VLNA:OV
VMI)(:VLOZZ-7V VM|X=V|_O=2.7V
OIP3, IIP3 vs. RF Frequency OIP3, IIP3 vs. LO Power
13 — 10 15 — 15
12 19 OIP3 N
11 18 10 1 10
10 —OIP3 7
E ] —_ o —~
E 9 16 S g 5 5 S
2 s 15 - & e [~ e ——— - S
g v 1a © & of—"/ *Jo oo
o) {1 £ 3 / 1P3 a
6 1IP3 13
5 e e ——— ==, -5 5
4 1
3 b — — — — — = -10 1 10
1890 1895 1900 1905 1910 1915 1920 -40 -30 -20 -10 0 10
RF Frequency (MHz) LO Power (dBm)
Condition Condition
fie=240MHz fir=240MHz
frr=1890~1920MHz,Pre=-30dBm fre=1900.0+1900.1MHz,Pre=-30dBm
frF orrser=100kHz fLo=1660MHz
Lower LOCAL, P, o=-15dBm Vina= 0V
VLNA=0V VM|>(:VLO:2.7V
Vuix=V 0=2.7V .
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typical characteristics are calculated
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NJG1714KC1

mTYPICAL CHARACTERISTICS 2 (MIXER, f=1.9GHz, f ,=1660MHz, with test circuit )
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NJG1714KC1

mTYPICAL CHARACTERISTICS 2 (MIXER, f=1.9GHz, f ,=1660MHz, with test circuit )
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NJG1714KC1

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

Conversion Gain, Noise Figurevs.V |V OIP3,lIP3vs.V |,V
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NJG1714KC1

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

Conversin Gain vs. RF frequency
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Noise Figure (dB)

Noise Figure vs. RF frequency
Temperature Responce
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frRr=1890~1920MHZz,Pr=-30dBm
Lower LOCAL, P o=-15dBm
Vina=0V

VM|X=V|_O=2.7V

The value of OIP3 and IIP3 shown in

typical characteristics are calculated

OIP3:3XPOL;_IM3
IIP3=0IP3-Gain @Pin=-30dBm




NJG1714KC1

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

Conversin Gain vs. LO Power Noise Figure vs.LO Power
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The value of OIP3 and IIP3 shown in
typical characteristics are calculated

O|P3:3xpogt_lM3
IIP3=0IP3-Gain @Pin=-30dBm
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NJG1714KC1

mTYPICAL CHARACTERISTICS 3 (LNA+MIXER, f=1.9GHz, f ,=1660MHz, with test circuit )

CH1 Bg; Jog MAG 5 odBs REF © dB 1:-21.134 dB

ia) 1.50@ dda oge GHz

PRm
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Cor
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RF OUT - MIXER IN ISOLATION
Condition

RF IN,LOCAL IN,IF OUT 500hm
Vina=Vmix=Vio=2.7V
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NJG1714KC1

mTEST CIRCUIT

RF OUT
Z0=50Q
C2 L4
(Top View) O Vina
L1 L2 L3 —_—Cs3
RF IN LNA %
70=500 1
l 7] MIXER IN
T MIXER 77 | 9
3 |—/66\—
|_R L5
Z0=50Q
| @ C4
Vmix COCAL LOCAL IN
AMP Z0=50Q
PARTS LIST
1.9GHz BAND
Lower LOCAL
PART ID fLo=1660MHz COMMENT
P._o=-15dBm
f||:=240MHZ
L1 6.8nH TAIYO-YUDEN (HK1005)
L2 6.8nH TAIYO-YUDEN (HK1005)
L3 4.7nH TAIYO-YUDEN (HK1005)
L4 1.5nH TAIYO-YUDEN (HK1005)
L5 1.8nH TAIYO-YUDEN (HK1005)
L6 8.2nH TAIYO-YUDEN (HK1005)
L7 39nH TAIYO-YUDEN (HK1608)
L8 22nH TAIYO-YUDEN (HK1005)
C1 30pF MURATA (GRM36)
C2 12pF MURATA (GRM36)
C3 1000pF MURATA (GRM36)
[ 1000pF MURATA (GRM36)
C5 0.01uF MURATA (GRM36)
C6 6.0pF MURATA (GRM36)
C7 1000pF MURATA (GRM36)
C8 0.01uF MURATA (GRM36)
New Japan Radio Co. Ltd. =



NJG1714KC1

m RECOMMENDED PCB DESIGN

RF IN
1714 10
( (] [ J ([
oo
{ )
IF OUT { I )
()
o ©
®
MIXER IN
®

LOCAL IN

PCB (FR-4) : t=0.2 mm
MICRO STRIPLINE WIDTH = 0.4 mm (Z, = 500hm)
PCB SIZE =23.0x 17.0 mm

Caution on using devices
[ 1] Please place L2 close to the LNA IN terminal (1st pin).
[ 2] Please place C1 close to the LNACAP terminal (2nd pin).
[ 3] Please place L5 close to the MIX IN terminal (8th pin).
[ 4] Please place L6 close to the VLO terminal (5th pin).
[ 5] Please place C5 close to L6.

New Japan Radio Co, Ltd.
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NJG1714KC1

m MEASURING BLOCK DIAGRAM

VM|X=V|_O=2.7V

IF OUT

MIXER IN

SG
(RF)

Spectrum
Analyzer

LOCAL IN

SG
(LO)

Conversion Gain Measurement Block Diagram

Noise
Source

Noise Figure Measurement Block Diagram

VM|X=V|_O=2.7V
SG
(RFL) MIXER IN IF OUT
Power Spectrum
Comb. Analyzer
SG 4 LOCAL IN
(RF2)
SG
(LO)

IF,IM3 Measurement Block Diagram

New Japan Radio Co.Lid —



NJG1714KC1

m PACKAGE OUTLINE (FLP10-C1)
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+0.1
0.20.05

0.1

0.1

0.75+0.05
+0.1
0.15-0.05
|
\

Lead material
Lead surface finish
Molding material
UNIT

Weight

. Copper

: Solder plating
: Epoxy resin
:mm

: 15mg

Cautions on using this product

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.

-18 -
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[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.
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http://www.mouser.com/njr
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CraHpapT
INeKTpPOoH
ﬂ CBAA3b

Mbl MOf04aA M aKTUBHO Pa3BMBAIOLLAACA KOMMAHWA B 061acTM  MOCTaBOK
3NEKTPOHHbIX KOMMOHEHTOB. Mbl NOCTAaBASEM  3/IEKTPOHHbIE  KOMMOHEHTbI
OTEYEeCTBEHHOIrO U MMMOPTHOIO NMPOWU3BOACTBA HAMPAMYIO OT NPOU3BOAMUTENEN U C
KpYMHEMLWKNX CKNaZ0B MUpa.

Enaro,a,apﬂ coTpygHn4ecTtesy C MMpPOBbIMU NOCTaBWMKaMWN Mbl OCYLLECTBIAEM
KOMMNNEKCHbIE N NN1aHOBblE MNMOCTABKU LumpoqaﬁLuero CNEeKTpa 3/1EKTPOHHbIX
KOMMOHEHTOB.

CobcTtBeHHan 3¢p@eKTUBHAA NOrMCTUKA M CKNag B obecneunBaeT HageKHYHo
MOCTaBKy MNPOAYKLMM B TOYHO YKa3aHHble CPOKM Mo Bcel Poccum.

Mbl ocyuiecTBisem TEXHUYECKYI0 MNOALEPKKY HAWWM  K/IMEHTaMm U
npeanpoaaxkHyto NPOBEPKY KayecTsa NpoayKumu. Ha Bce noctaBnsiemble NpoAyKTbl
Mbl MPEAOCTaBASEM TFAPaAHTUIO .

OcyuwiectBndem nNOCTaBKM NpoOAYKUMM nog, KoHTponem Bl MO PO Ha
npeanpuATUA BOEHHO-NPOMbIWIEHHOTO KoMnaekca Poccuun , a TakKe paboTtaem B
pamkax 275 ®3 c OTKpbITUEM OTAE/bHbIX CHETOB B YNONHOMOYEHHOM BaHKe. Cuctema
MeHeXMeHTa KayecTBa KomnaHum cooTBeTcTByeT TpeboBaHuam FOCT ISO 9001.

MWHUMaNbHbIE  CPOKM  MNOCTAaBKW, TMOKME  UeHbl, HeorpaHWYeHHbIN
aCCOPTUMEHT UM WHAMBMAYANbHbLIN MNOAXOA K KAMEHTaM ABAAIOTCA OCHOBOW ANA
BbICTPAMBaHMA A0FOCPOYHOIO M 3GPEKTUBHOIO COTPYAHMYECTBA C NPEeANPUATUAMM
PaANO3NEKTPOHHOMW NPOMBIWAEHHOCTU, NPEeanPUATUAMM BMNK u HayuHo-
nccnenoBaTeNbCKUMKU MHCTUTYTaMm Poccun.

C Hamu Bbl CTAaHOBMUTECH elle ycnewHee!

[HaLLIM KOHTAKTbI: \

TenedoH: +7 812 627 14 35

dNeKTpPOHHaA nouTa: sales@st-electron.ru

Appec: 198099, CaHkT-MNeTepbypr,
MpomblwneHHasa yn, gom Ne 19, nutepa H,
nometleHune 100-H Oduc 331
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