NJG1712KC1

CDMA/AMPS RX FRONT-END GaAs MMIC

EDESCRIPTION BPACKAGE OUTLINE
NJG1712KC1 is a front-end MMIC including a LNA, a local
amplifier and a mixer, designed mainly for 800MHz band
CDMA/AMPS.
The performance of mixer and the parts count of external

circuits may be optimized during development.
The ultra small & ultra thin FLP10-C1 package is applied.

BFEATURES

@®Low Voltage Operation +2.8V typ.

@®Low Current Consumption 15.0mA typ.

@Ultra Small & Ultra Thin package FLP10-C1 (Mount Size: 2.8x3.0x0.75mm)
oLNA

@®High Small Signal Gain 18.0dB typ.

@®Low Noise Figure 1.3dB typ.

®High Input IP3 +4.0dBm typ. @ Vcont=1.9V

+26dBm typ @VCONT:01V

eMixer

@®High Conversion Gain 10.0dB typ.

@®Low Nose Figure 6.5dB typ

®High Input IP3 +6.0dBm typ.

HPIN CONFIGURATION

KC1 TYPE Orientation Mark  Pin Connection
(Top View) -/ 1. LNAIN
2. VCONT
1[. ATT H—[}jlo 3. GND
o[ s 4. IFOUT
7; 5.VLO
3 [mj 8 6. LOIN
a] Bt 7. SOURCE
8. MIXIN
5 [JQ—{ e 9. GND
10. LNAOUT
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NJG1712KC1

BABSOLUTE MAXIMUM RATINGS

(T.=+25°C, Z.=Z=50Q)

PARAMETER SYMBOL CONDITIONS RATINGS UNITS
LNA Voltage Vina 6.0 \
Gain Control Voltage Vcont 4.0 V
Mixer Voltage Vmix 6.0 V
LOCAL Amplifier Voltage Vio 6.0 V
Input Power 1 PLnan Vi na=2.85V +20 dBm
Input Power 2 Puvixin Vuix=V, 0=2.8V +10 dBm
Input Power 3 PLon Vuix=V, 0=2.8V +10 dBm
Power Dissipation Pp 550 mwW
Operating Temperature Topr -40~+85 °C
Storage Temperature Tsig -55~+125 °C

BELECTRICAL CHARACTERISTICS 1 (LNA)
GENERAL CONDITIONS: T,=+25°C, V na=2.8V, Vuix=VL0=0V, fre=850MHz

Pre=-30dBm, Z,=7,=50Q2, with the test circuit

PARAMETER SYMBOL CONDITIONS MIN | TYP | MAX | UNITS
Operating Frequency Freq 830 850 | 870 MHz
LNA Voltage VinA 2.7 2.8 4.5 v
Gain Control Range Vcont 0.0 1.9 3.0 \Y
LNA Operating Current lLna Prr OFF - 6.3 7.5 mA
Small Signal Gain Gain Veont=1.9V 14.0 | 15.0 | 16.0 dB
Gain Flatness Griat frr.=869~894MHz - 0.5 1.0 dB
Dynamic Range Gecont | Veont=0.110 1.9V 21 24 - dB
Noise Figure NF na Vcont=1.9V - 1.3 1.6 dB
Pout at 1dB Gain Potgo +30| 55 | - | dBm
Compression point
Input 3rd Order Intercept IP3 Veont=1.9V i +2.0 | +4.0 ] dBm
point Vcont=0.1V +21.0| +26.0 dBm
RF IN VSWR VSWR; - 2.0 2.5
RF OUT VSWR VSWR, - 1.5 2.0

"I Two tones of —30dBm each, f=850.0+850.1MHz
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NJG1712KC1

BELECTRICAL CHARACTERISTICS 2 (Mixer)
GENERAL CONDITIONS: T,=425°C, Vuix=V.0=2.8V, fre=850MHz, f c=740MHz
Pre=-30dBm, P o=-10dBm, Z;=7,=50Q, with the test circuit

PARAMETER SYMBOL CONDITIONS MIN TYP MAX | UNITS
Operating Frequency Freq 830 850 870 MHz
Mixer Voltage Vmix 2.7 2.8 4.5 V
Local Amplifier Voltage Vio 2.7 2.8 4.5 V
Mixer Current Imix Pgr, PLc):OFF - 7.5 9.1 mA
Local Current llo Pgrr, PLo=OFF 1.2 1.5 mA
Conversion Gain G 8.5 10.0 - dB
Noise Figure NFmix - 6.5 7.5 dB
Pout at 1dB Gain P +0 +3.0 i dBm
Compression point
Input 3rd Order Two tone of -30dBm each
|n|toercept Point IP3 | ¢ =881.0+881.1MHz 4.0 | +6.0 - dBm
Lo to RF Isolation ISL1 5 10 - dB
Lo to IF Isolation ISL2 25 30 dB
MIXER IN VSWR VSWRwmix - 15 2.0
LOCAL IN VSWR VSWR, o - 1.5 2.0
IF OUT VSWR VSWR e - 15 2.0

New Japan Radio Co. Ltd. ;

Downloaded from Elcodis.com electronic components distributor


http://elcodis.com/parts/6161116/njg1712kc1.html

NJG1712KC1

B TYPICAL CHARACTERISTICS (LNA, with test circuit)

Gain, NF vs. Frequency
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B TYPICAL CHARACTERISTICS (LNA, with test circuit)

Output Power, IM3 vs. Input Power
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Output Power, IM3 vs. Input Power
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NJG1712KC1

B TYPICAL CHARACTERISTICS (LNA, with test circuit)

Gain, NF vs. V
CONT
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f=850MHz
VLNA:2.8V
Vumix=Vio=0V
18 May 20021 15:41:45 18 May 202041 15:4B:37
CHL Bp;  lag MAG S dB/ REF B dB 2 14.862 dB  CHL Sp;  lag MAG 5 dB/ REF @ dB 2 -9.344 dB
2] - .850 @H AYA GHz| Al .850 @00 AQB GHz|
PRm Vi PRm
yu'y RGN AN Rl A
Cor / N~ a 14.3@ Cor al-e.9d1 4B
1 ~C &0 NHz 510 MHz
/ ~.
/ ARy
7 ~ T~
~ /1 -
Hld 7 ~ Hld e ~J_
CH2 B2 lag MAG 5 dB/ REF B dB 2:-18.322 dB CH2 E;5  lag MAG & dB/ REF @ dB 2:-44.364 dB
.850 $ou BAge GHz .65 $ou Adp GHz|
PRm PRm
= [}~ 18,925 A5 T —azégéwMg%
or p'a — 3i-17. 265 a3 Cor 3}-43,328 g5
Hz| z
/3 —
/ \‘M
I A 2 NI
P | " : M T
Hia (TG SR 1 N Vi 1 KA
START  .05@ H@@ GA@ GHz STOP 3.0@0 HBW OEG GHz 5TART .PGH KO BHB CHz STOP 3.08D WoW ©ED GHz
S21&S12 S21&S12
Condition Condition
Vina=2.8V, Vcont=1.9V Vina=2.8V, Vcon=0.1V
Vumix=Vio=0V Vumix=Vio=0V
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NJG1712KC1

B TYPICAL CHARACTERISTICS (LNA, with test circuit)

18 May 2021 15:44:27 18 May 2201 15:49:39
CHL By; lag MAG S dB/ REF @ dB 2 -9.674 dB CHL By lag MAC 5 dB/ REF @ dB 2 -1.264 dB
] .650 $oW Age GHz e .850 ¢ou nde cHz|
PRm PRm _
115858 2 -T2t a2
Cor 3|-13.486 dB Cor al-1.e98 dB
8 MHZ| g 8 MHz
N
ﬁ = i
'3\
Hld H1d
CH2 By, 1 UFE 2: 37.748 o -27.6B4 o 6.7632 gF CH2 §;; 1 UFS 2: 15.844 o 181.2 o  18.948 nH
T 850 #oR §OB Oz gise een gee Gz
PRI
PRm gg.gg; e} " H éd.dgé g
Cor B35 MHZ Cor 85 Rng
-75:8%3 2 155938 8
878 MHz 870 MHz
H1d Hld
START .0GH UGG QU3 GHz STOP 3.00U@ HAGW BHG CHz START .0SH H@Q BEB CHz STOP 3.0WQ APA @B CHz
RF IN port Impedance RF IN port Impedance
Condition Condition
VLNA=2.8V, VCONT:]--gV VLNA=2.8V, VCONT=O-1V
Vumix=Vio=0V Vuix=Vio=0V
18 May 202041 15:43:20 18 May 2221 15:5@:19
CHL Bpz  lag MAG G dB/ REF @ dB 2 -18.857 dB CHL Bpp  lag MAC 5 dB/ REF @ dB 2 -5.284 dB
[Z] .650 gou ude oHz 2] .850 §od uge GHz
PRm T[-TT-452_dB PRm a2
=) MHZ’ 8 MHZ]
Cor al-28.475 4B Cor al-6.5d9  dp|
&0 MHz 610 MHz
ﬂ"'—_‘ v/
\ N/
/)Q 3V
Hld . H1d
<]
CH2 Ezz 1 UFE 2: 46.635 o 18.563 o 1.9777 nH CH2 Sz 1 U FS 2: 14.877 o 4.3306 o ©818.86 gH
850 00R EPY GHz asra ©oW BEB GHz
o e fagee
Cor 838 MHz Ccor 598°un2
158 480 495834 3
870 MHz 678" MHz
H1d H1d
START .OGW HOY BHEG GHz STOP 3.0W® HOW BE® CHz START .B5@ HOV QUG CHz STOP 3.008 BOR OH@ GHz

RF OUT port Impedance

Condition
VLNA:2 . 8V, VCONT:]- 9V
Vumix=Vio=0V
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NJG1712KC1

B TYPICAL CHARACTERISTICS (LNA, with test circuit)
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18 May 2201 1B:39:44

18 May 2001 16:41:13
5 dB/ REF @ dB 1L -1.828 dB

=} lag MAC 5 dB/ REF @ dB 1 -11.785 dB  CHL S5q4 lag MAG
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PRm
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Al \l N
H1d
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START .10W U@Q QU@ CHz STOP 20.0U@ UPA BE@ CHz START .10 H@Q @EQ CHz STOP 20.0W@ HOW BE@ CHz
S11&S22 (~20GHz) S11&S22 (~20GH?z)
Condition Condition
VLNA=2.8V, VCONT=1-9V VLNA:2.8V, VCONT:O.lV
Vuix=Vio=0V Vuix=Vio=0V
18 May 2001 16:42:22 18 May 2001 16:43:22
Eoy lag MAG G dB/ REF @ dB L 14.169 4B CH1 Epy lag MAG S dB/ REF B dB L -9.686 dB
2] .650 @0@ Age OHz L2l .850 @0A Ag@ GHz
'WL\ PRm
JAAN Cor
&
1
| JAN Y ™1
| A\ VAR
[ \ [\ / |
\ / \ T~ Hld I \ 4 ‘ N
G132 lag MAG S dB/ REF B dB 1:-19.183 dB  CH2 Biz  laa MAG S dB/ REF @ dB L:-41.667 dB
.650 @oW MY GHz .850 @0A Ag@ GHz
PRm
Cor
VaN 1
! / R /1
V\ \ Hld 2 / l
I\ /| \ V] |
ETART .lOW H@Q OH® CHz STOP 20.00@ HPH OE@ CHz START .l0W HO@ OH@ GHz STOP 20.00@ @A2A A8 CHz

S21&S12 (~20GHz)

Condition
VLNA:2 8V, VCONT:1-9V
Vuix=V,o=0V
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B TYPICAL CHARACTERISTICS (LNA, with test circuit)
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NJG1712KC1

B TYPICAL CHARACTERISTICS (LNA, with test circuit)

OIP3, lIIP3 vs. Ta
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ETYPICAL CHARACTERISTICS (MIXER, with test circuit)

Gc, NF vs. RF Frequency
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Condition
f||:=110MHZ

fRF:830“‘87OMHz, PR|:=-25dBm
fre oFrseT=100kHZ
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Vina=Veont=0V
VM|)(:V|_o:2.8V
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Gc, NFvs. LO Power

OIP3=(3xIF-IM3)/2

IIP3=0IP3-Gc
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NJG1712KC1

ETYPICAL CHARACTERISTICS (MIXER, with test circuit)

IF Output Power vs. RF Power
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IF,IM3 vs. RF Power
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NJG1712KC1

ETYPICAL CHARACTERISTICS (MIXER, with test circuit)

18 May 20241 16:2@:17

18 May 2021 1B:R4:23

CHL 51 lag MAG 5 dBs REF @ dB 2 -16.015 dB CHL Bq1 lag MAG 5 dB/ REF @ dB 2 -18.873 dB
] .850 (od nde cHz| 3] . 740 pod Bde GHz
PRm PRm -
L[-TTa3E3,22 1125218
Cor al-26.933 dp Cor al-2e.362 4y
870 MHZzZ| 7 MHZ|
’\\ //
£l i
H1d | Hld A
A <)
CH2 B;; 1 UFE 3 2: 36.307 a 1.2506 o 235.88 gH CH2 B3 1 UFE 2: 113.81 mU -111.74 °
858 ooW g8 GHz 740 POR EPD GHz
PRm PRm
P 29.124 o 248 .34 _my
cor " 2536 w2 cor 1895582
$: 46 1o} ‘394832 my)
‘ %g?ig 760" MHz
Hld Hld
START .B5H HOY QWG GHz STOP 3.000 HOW OEB GHz START . 100 U@Q QWS CHz STOP 3.0UQ HOR QUQ CHz
MIXER IN Impedance LOCAL IN Impedance
Condition Condition
LOCAL IN, IF OUT 50Qterm. MIXER IN, IF OUT 50Qterm.
Vina=Veont=0V Vina=Vcont=0V
VMIX:VLO:2-8V VM|>(:V|_0:2.8V
18 May 22a1 16:27:23
CHL S1; lag MAG 5 dB/ REF @ dB 1 -21.278 dB
2 .118 God Ada GHz
PRm
Cor
_h_"%- |
=
Hld
CH2 B, 1 U FE 1: 86.316 mU  74.545 °©
110 9OH BB GHz
PRm
Cor
Hld
ETART .OGH UBY BEG GHz STOR .20 H@W BE8 GHz

IF OUT Impedance

Condition

MIXER IN,LOCAL IN 50Qterm.
Vina=Vcont=0V
Vumix=Vi0=2.8V

Downloaded from Elcodis.com electronic components distributor

New Japan Radio Co. Ltd.

-13-


http://elcodis.com/parts/6161116/njg1712kc1.html

NJG1712KC1

ETYPICAL CHARACTERISTICS (MIXER, with test circuit)

Conversion Gain vs. RF Frequency
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NF (dB)

1IP3 (dBm)

NF vs. RF Frequency
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NJG1712KC1

ETYPICAL CHARACTERISTICS (MIXER, with test circuit)

Conversion Gain vs. Lo Power NF vs. LO Power
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NJG1712KC1

B TEST CIRCUIT

RE IN

O/rkntation Mark
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MIXER
I 3 }—’_‘n —8 MIXER IN
L4
IF oUT 4 7 HHE
L8 cs I c5
Vix 1 . <H |—{ 6 L O LOCAL IN
c10 I R1 LOCAL Amp L5
6 FLP10-C1 (Top View)
6
&
c7
VLO
850MHzBAND
PART ID Lower LOCAL COMMENT
fLo:74OMHZ, f||::110MHZ
L1 12nH TAIYO-YUDEN (HK1005)
L2 18nH TAIYO-YUDEN (HK1608)
L3 12nH TAIYO-YUDEN (HK1005)
L4 33nH TAIYO-YUDEN (HK1005)
L5 47nH TAIYO-YUDEN (HK1005)
L6 33nH TAIYO-YUDEN (HK1005)
L7 150nH TAIYO-YUDEN (HK1608)
L8 68nH TAIYO-YUDEN (HK1005)
C1 1000pF MURATA (GRM36)
C2 1000pF MURATA (GRM36)
C3 0.01uF MURATA (GRM36)
ca 1.5pF MURATA (GRM36)
C5 100pF MURATA (GRM36)
C6 100pF MURATA (GRM36)
c7 0.01uF MURATA (GRM36)
[ 8pF MURATA (GRM36)
C9 1000pF MURATA (GRM36)
C10 0.01uF MURATA (GRM36)
R1 100 1005 Size
New Japan Radio Co. Ltd.
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NJG1712KC1

B RECOMMENDED PCB DESIGN
RF IN
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PCB (FR-4): t=0.2mm
MICRO STRIPLINE WIDTH=0.4mm (Z;=50)
PCB SIZE=23.0x17.0 mm
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NJG1712KC1

BPACKAGE OUTLINE (FLP10-C1)
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Lead material : Copper
Lead surface finish : Solder plating
Molding material : Epoxy resin
UNIT S mm
Weight :15mg

Cautions on using this product [CAUTION]

This product contains Gallium-Arsenide (GaAs) which is a harmful material.

e Do NOT eat or put into mouth.

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