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NJG1701V

PHS MULTI-FUNCTION GaAs MMIC

m GENERAL DESCRIPTION m PACKAGE OUTLINE
NJG1701V is a GaAs multi-function MMIC composed of a
power amplifier, a SPDT switch and a LNA for Japanese PHS
or WLL application. The SSOP20 package is adopted, and -
this package helps downsizing of handsets. i

NJG1701V is operated at low voltage, and includes a low
current and low distortion PA, a low insertion loss antenna
switch and a low noise and high gain LNA. NJG1701V

m APPLICATION
e PHS, Digital cordless phone

m FEATURES
(Operating frequency f=1.9GHz)
Transmitting Mode Operation

e Drain Voltage (PA) 3.0V typ.
e Gain 32dB typ.
e Current Consumption 160mA typ. @Poyr=20dBm
e Gain Variable Range 33dB typ.
Receiving Mode Operation
e Drain Voltage (LNA) 3.0 typ.
e Gain 13dB typ.
e Current Consumption 2.8mA typ.
o NF 2.7dB typ.
e Control Voltage (SW) 2.7V typ.
e Package SSOP20 (Mount Size: 6.4x6.5x1.25mm)

m PIN CONFIGURATION

V Type
(Top View)
o
> & |
Pin Connection
}_ 1.ANT 11.GND

2.GND 12.GND
3-VSW2 13-VDD3
4.GND 14 Vpp,
5.Vpp1 15.GND
6.Vgei 16.LNAOUT
7N cont 17.GND
8.Vaa2 18.EXTIND
9.GND 19.GND
10.PA|N 20-VSW1
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NJG1701V

m ABSOLUTE MAXIMUM RATINGS

(Z:=Z=50W, T,=25°C)

PARAMETER SYMBOL CONDITIONS RATINGS | UNITS
Drain Voltagel Vop1 6.0 V
Drain Voltage2 Vbp2,3 Vge1,2=-0.9V 6.0 V
Gate Voltage Vee12 Vpp23=3.0V -4.0 \/
Gain Control Voltage Veont Vpp23=3.0V -4.0 \/
Control Voltage Vswi,2 6.0 \/
Input Powerl ANT Vpp1=3.0V, Vsw1=0V, Vsw.=2.7V 0 dBm
Input Power2 PA:, Vbp2,3=3.0V, Vge1,=-0.9V 3 dBm
Power Dissipation Po With PCB board 800 mwW
Operating Temp. Topr -30~+85 °C
Storage Temp. Tstg -40~+150 °C

m ELECTRICAL CHARACTERISTICS 1 (TRANSMITTING MODE: PA;;— ANT)

(f=1.90GHz, Vsw1=2.7V, Vsw>=0V, Vcont=0V, Zs=Z=50W, Vpp;=0V, T,=25°C)
PARAMETER SYMBOL CONDITIONS MIN | TYP | MAX | UNITS
Operating frequency freq Vpp2,3=3.0V 1.89 | 1.90 | 1.92 GHz
Drain voltage Vbp2,3 Vpp2,3=3.0V, lige=150mA 2.9 3.0 5.2 V
Gate voltage Vo2 Vpp2,3=3.0V, No RF Signal -1.3 -0.9 -0.5 \
Idle current *1 lile Vpp2,3=3.0V 145 150 155 mA
Operating current *1 Ibp2,3 Pou=20dBm, Vpp, 3=3.0V 145 160 175 mA
Gate current *2 lee Pout=20dBm, Vpp,3=3.0V -50.0 | -10.0 | 0.0 uA
Suarirrérfto”tro' terminal leont | ~2.0<Veont<0.0V 50 | 20| 00 | ua
Gain control voltage VconT Pou=20dBm, Vpp, 3=3.0V -2.0 0.0 0.0 \Y
Control voltage 1 Vswi Pou=20dBm, Vpp, 3=3.0V 2.5 2.7 5.2 \Y
Control voltage 2 Vsw2 Pou=20dBm, Vpp, 3=3.0V -0.2 0.0 0.2 \Y
Control current lsw1 Vpp2,3=3.0V, lige=150mA - 4.0 12.0 uA
Small signal gain Gainl Vpp2,3=3.0V, lige=150mA 29 32 35 dB
Gain flatness Giiann Vpp2,3=3.0V, lige=150mA - 0.5 1.0 dB
Gain control range GceonT -2.0V<Vcont<0.0V 29 33 37 dB
Cpc?#qtp";‘; slgc'?ngs(')?n t Pais | Vobss=3.0V, lge=150mA 20 | 22 - | dBm
AdﬂZZigtgghsgxg 1 - ET:t::lZSO(;jnlirA\n, offset=600kHz, _ 0 - .
Pin=p/4 QPSK, Vpp,3=3.0V
A Sézizgtecggng'z - E;,J:t: 12500dnl_:>£\rj, offset=900kHz, _ o5 0 e
Pin=p/4 QPSK, Vpp,3=3.0V
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NJG1701V

PARAMETER SYMBOL CONDITIONS MIN TYP MAX | UNITS
. Pouw=20dBm, VDD2’3=3.0V

Harmonics Pim lye=150mA - -40 -30 dBc

PA;, Port VSWR VSWR1 | Vpp23=3.0V, lige=150mA - 1.7 2.2

ANT-LNAOUT Vop1=0V,Vsw1=2.7V, i

Isolation ls. Vew,=0V 35 40 dB
_ _ Parasitic Oscillation for

,_;l_\l\:T Port Load VSWR - r°”1_12506j BX]’ Vor23=3.0V, | £ ndamental Signal Level

olerance ide=150m < -60dBC
Switching time Tswi Load VSWR=41, - 15 - nsS

All phase

m ELECTRICAL CHARACTERISTICS 2 (RECEIVING MODE; ANT - LNAOUT)
(f=190GHZ, VSW]_=OV, VSW2:2-7V1 ZS=Z|:50VV, VDD2,3:VGGl,2:V(‘ONT:0V| Ta=25°C)

PARAMETER SYMBOL CONDITIONS MIN TYP | MAX | UNITS
Operating frequency freq Vpp1=3.0V 1.89 1.90 1.92 GHz
Drain voltage Vop1 2.7 3.0 5.2 V
Operating current *3 lop1 Vpp1=3.0V 2 2.8 4.2 mA
Control voltage 1 Vswi -0.2 0.0 0.2 \/
Control voltage 2 Vsw2 2.5 2.7 5.2
Control current lswa - 4.0 12.0 HA
Small signal gain Gain2 Vop1=3.0V 12 13 16 dB
Gain flatness Giiat Vop1=3.0V - 0.5 1.0 dB
Noise figure NF Vop1=3.0V - 2.7 3.3 dB
ANT Port VSWR VSWR2 | Vpp1=3.0V - 1.7 2.2
LNAOUT Port VSWR | VSWR3 | Vpp;=3.0V - 2.0 2.5
i‘ﬁ;’gf’ggpﬁg{ﬁfr OIP3 | Vopi=3.0V 10 | o - | dBm
Switching time Tsw2 - 15 - nsS

*1: Total current of Vppz and Vpps terminal.
*2: Total current of Vggi and Vg terminal.
*3: Current of Vpp; terminal.
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NJG1701V

m TYPICAL CHARACTERISTICS
TRANSMITTING MODE

Output Power vs. Input Power,

Gain Controled Voltage
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NJG1701V

m TYPICAL CHARACTERISTICS
TRANSMITTING MODE

Adjacent Channel Leakage Power
Gain Controlled Voltage
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NJG1701V

m TYPICAL CHARACTERISTICS
TRANSMITTING MODE

Gain vs. Frequency

CH1 Spy  log MAG S dB/ REF 10 aB 1 30.2s52 dB
va , 1 200.000 000 MHz

ca /“ \\
/

VSW1:2-7V
/ Vsw2=0V
Vcont=0V
Vpp1=0V
/ VDD2’3=3.0V
ligle=150mA
START .300 000 MHz STOP 3 000.000 000 MHz
Gain vs. Frequency
CH1 Spq log MAG 2 9B/ REF 30 aB i; 31.82 aB
ka2 1| 800.000 000 MHz
€2 IMARKER |1
1.9 GHz
' &
L \YA
VSW1:2-7V
Vsw2=0V
Veont=0V
Vpp1=0V
VDD2’3=3.0V
Iid|e=150mA
START 1 890.000 000 MHz STOP 1 920.000 000 MHZz

m TYPICAL CHARACTERISTICS
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NJG1701V

TRANSMITTING MODE

Return loss vs. Frequency

CH1 S;4 log MAG 5 dB8/ REF 0 dB 1 -14.106 dB

CH2 Sgz  log MAG S dB/ REF O dB 1 -12.684 dB
©a 1] 900.000 040 MHz

ca

tsH

ce 1
\ SZZ/ sz1=2.7V

l K \_/ V3W2=OV
Veont=0V
VDD1=OV
VDD2’3=3.0V
ligle=150mA
START .300 000 MHz STOP 3 000.000 000 MHz
Adjacent Channel Leakage Power Spectrum
ATTEN =Z0odas
RL 10 .0dBm 10d8/
Swn T = 9.l1dB8m
AX ACP 583 .l1o0dge
ol
LOWl —-85.o3a08 T ETER
Up: —53.1da8 !Hw MJ
Dlicsp] sdo.oHHz P W
cBw 190 . 2K =z I 1
' |
MV# {%Hj
W'y S
iyt by A
" K
;‘I‘ ’ VSW1:2-7V
b b Voui OV
le’ il T JE CONT—
l‘ l t 1 M ""l ‘:J‘]I'L'I.II I_Lll VDD]_:OV
AL I o2y
i [ ‘ lige=150mA
CENTER 1.S00000GHzZ SPAN 2.000MHz Po=20dBm
*RBW 3.0kH=z2 *VEBW 100KHZ SWP SS85O0ms
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NJG1701V

m TYPICAL CHARACTERISTICS
TRANSMITTING MODE

Spectrum
ATTEN 30dB MKR 9.17d8m
RL 20.0dBm 1008/ 1.80000GHZ
MK R
1.9D0C0O0O GHZ
Ole. 1l agm
!
E V5W1=2.7V
' Vsw2=0V
' Veont=0V
1 VDD]_:OV
L R a1 k . N . D VDDZ’ 3=3.0V
Iid|e=150mA
PoutzzodBm
CENTER 1.9000CGHZz SPAN 20.00MHZ
+»*RAW 10kkH> »VBW 1. .0KkH=z= SWP S .00sec
Spectrum
ATTEN 30d8B LAMKR ~—52.00d8
‘RlL. 20 .0cdci2m 10adB/ 1. 90GH=zZ
MK R
1,90 GHiz
Dl —s2|.co s
I l sz1=2.7V
MMW VWWL VMJL«MWWWMWMWM sz2:0V
Vcont=0V
Vpp1=0V
VDD2’3=3.0V
lige=150mA
START OHz STOP 10.00GHZ Pow=20dBm
*RBW 100KHZ VBW 100kHZ SWP 2 . SO0Osec
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NJG1701V

m TYPICAL CHARACTERISTICS
RECEIVING MODE

IDD 1,Gain vs Temperature

Noise Figure vs. Frequency
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NJG1701V

m TYPICAL CHARACTERISTICS
RECEIVING MODE

Gain vs. Frequency

CH1 Spy log MAG 5 0B/ REF O 0B 4 13.0389 dB
¢ 1| 900 .d00 0G0 MHZ
ca
/”\K

, N

Vsw1=0V
/ VSW2:2.7V
VDD1=3.0V

/ V002,3=0V

START .300 000 MHZz STOP 3 000.000 000 MHz

Return loss vs. Frequency

CH1 Sq4 log MAG S dB/ REF 0O dB 4 -17.562 dB

CH2 Sg2 log MAG 5 dB/ REF O dB 1, -8.4582 dB
L] 11 900.000 0G0 MHz

ca2

tsH

- W/

3 VSW]_:OV

Zl\ V5W2=2.7V
VDD1=3.0V

/ Vpp2,3=0V

START .300 000 MH2z STOP 3 000.000 000 MHZz
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NJG1701V

m TYPICAL CHARACTERISTICS
TRANSMITTING MODE
Scattering parameters
VSW]_=2.7V, V3W2=0V, VCONTZOV, VDD2’3=3.0V, Iid|e=150mA

Freq Si1 S21 S12 S22
mag ang mag ang mag ang mag ang
[GHZ] ] deg [ul [deg] [u] [deg] [ul [deg
0.10 0.984 -25.5 0.0014 -115.8 0.0002 179.8 0.962 -6.2
0.20 0.981 -495 0.0030 -44.1 0.0002 -75.8 0.954 -13.0
0.30 0.976 -75.2 0.0070 -1271 0.0002 -46.6 0.931 -18.9
0.40 0.965 -995 0.0200 -135.3 0.0003 -159.3 0.908 -25.1
0.50 0.960 -124.4 0.0810 -179.6 0.0004 -167.4 0.858 -30.5
0.60 0.939 -148.7 0.2281 1400 0.0007 175.0 0.806 -374
0.70 0.925 -1743 0.5201 101.0 0.0010 149.8 0.744 -40.7
0.80 0.901 161.5 1.0599 61.5 0.0015 130.7 0.675 -45.7
0.90 0.871 136.2 1.9032 232 0.0019 108.2 0.618 -45.1
1.00 0.836 1111 3.1884 -15.8 0.0023 85.2 0.578 -45.9
1.10 0.789 86.0 4.8575 -52.9 0.0028 66.7 0.569 -43.1
1.20 0.731 59.2 7.1517 -89.4 0.0032 45.7 0.568 -45.6
1.30 0.664 32.8 9.8763 -123.7 0.0034 28.9 0.576 -47.1
1.40 0.575 44| 151324 -159.4 0.0038 123 0.579 -515
1.50 0.458 -242 | 20.2683 161.7 0.0041 -6.7 0.571 -57.3
1.60 0.291 -540 | 26.9543 119.7 0.0039 -28.2 0.513 -68.0
1.70 0.141 -76.4 | 319275 78.3 0.0034 —43.7 0.425 -73.8
1.80 0.060 6.2 | 36.4196 37.6 0.0030 -62.4 0.318 -73.5
1.89 0.153 10.7 | 39.8900 2.2 0.0026 -63.1 0.254 -67.9
1.90 0.165 8.9 | 40.2071 -18 0.0025 -63.9 0.246 -67.1
1.91 0.175 6.7 | 405122 -5.7 0.0024 -68.3 0.238 -66.1
1.92 0.187 49| 40.9092 -938 0.0024 -68.0 0.231 -64.9
2.00 0.263 -441 43.9007 -40.9 0.0023 -64.0 0.185 -54.7
2.10 0.339 -26.2 | 48.4188 -82.2 0.0023 -65.5 0.142 -304
2.20 0.465 ~—44.1 | 50.0754 -128.9 0.0027 -70.3 0.196 133
2.30 0.577 -728 | 44.1354 -178.6 0.0030 -85.2 0.375 20.5
2.40 0.619 -100.2 | 32.6524 136.9 0.0027 -98.9 0.535 8.3
2.50 0.614 -126.2 | 22.5856 100.2 0.0026 -107.9 0.610 -2.2
2.60 0.593 -147.4 | 15.6441 70.2 0.0021 -122.9 0.670 -10.7
2.70 0.577 -166.4 | 11.2877 443 0.0020 -113.7 0.690 -15.9
2.80 0.569 1745 8.2112 205 0.0017 -118.4 0.720 -20.9
2.90 0.548 156.9 6.2537 -1.0 0.0023 -1148 0.724 -240
3.00 0.550 136.9 4.7160 -22.3 0.0019 -146.3 0.744 -29.2

New Fapan Radio Co. Lid.




NJG1701V

m TYPICAL CHARACTERISTICS
RECEIVING MODE

Scattering parameters

VSleov, VSW2:2-7V1 VDD1=3.0V

Freq S11 S21 S12 S22
mag ang mag ang mag ang mag ang
[GHZ] [U] [deg] [U] [deg] [U] [deg] U deg]
0.10 0.949 -245 0.0007 -22.3 0.0001 -13.8 1.005 0.8
0.20 0.937 -47.2 0.0005 -94.2 0.0000 38.9 1.006 1.2
0.30 0.931 -71.7 0.0007 424 0.0003 49.0 1.001 2.6
0.40 0.924 -94.6 0.0012 56.9 0.0002 1575 1.006 3.3
0.50 0.925 -118.2 0.0032 -12.0 0.0002 1185 1.001 4.6
0.60 0.909 -141.3 0.0048 48 0.0002 423 0.994 43
0.70 0.903 -165.9 0.0122 -43.4 0.0001 519 0.988 6.1
0.80 0.896 171.2 0.0268 -74.1 0.0002 27.7 0.979 6.0
0.90 0.886 146.7 0.0507 -101.9 0.0003 -8.5 0.970 74
1.00 0.878 122.6 0.0945 -129.9 0.0008 -27.8 0.961 7.6
1.10 0.867 98.2 0.1660 -155.6 0.0012 -49.7 0.949 9.1
1.20 0.851 721 0.3007 177.2 0.0021 -71.0 0.932 8.2
1.30 0.841 454 0.5265 149.1 0.0035 -99.1 0.915 7.9
1.40 0.823 16.7 1.0462 119.6 0.0055 -119.6 0.880 45
1.50 0.795 -15.1 2.0399 81.6 0.0087 -151.5 0.813 0.3
1.60 0.699 -56.4 4.2567 28.6 0.0098 175.6 0.638 -95
1.70 0.442 -106.2 6.4879 -41.7 0.0104 158.5 0.339 -12.7
1.80 0.096 -154.7 6.2827 -1111 0.0134 151.3 0.210 50.8
1.89 0.100 1.8 5.0324 -159.6 0.0184 133.0 0.363 76.3
1.90 0.119 -3.0 4.8886 -164.3 0.0190 130.5 0.381 77.2
1.91 0.140 -6.0 4.7393 -168.9 0.0198 128.9 0.399 78.0
1.92 0.160 -8.3 46134 -173.7 0.0200 126.9 0.415 78.6
2.00 0.272 -29.6 3.6972 1545 0.0239 107.3 0.523 80.8
2.10 0.383 -62.5 2.8789 120.2 0.0275 83.8 0.614 81.7
2.20 0.460 -87.8 2.2786 90.7 0.0301 63.0 0.675 81.0
2.30 0.508 -113.9 1.8558 64.5 0.0322 43.6 0.712 83.0
2.40 0.532 -138.1 1.5508 40.2 0.0345 26.4 0.726 84.1
2.50 0.555 -162.4 1.3178 18.0 0.0365 9.2 0.736 88.3
2.60 0.566 174.6 1.1358 -4.1 0.0379 -7.0 0.733 90.1
2.70 0.575 152.2 0.9882 -24.6 0.0397 =220 0.744 95.7
2.80 0.587 129.6 0.8661 -45.3 0.0413 -38.1 0.737 99.0
2.90 0.584 106.3 0.7524 -64.4 0.0423 -53.3 0.756 1054
3.00 0.609 84.3 0.6545 -83.0 0.0433 -67.8 0.754 110.5
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NJG1701V

m BLOCK DIAGRAM

GND EXTIND GND LNAOUTGND Vpp2 Vops GND  GND

Vswi1
&

[T T LT[ ff

U DODUDULDULO kel
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NJG1701V

m APPLICATION CIRCUIT

(H) or (L)
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1000pF
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o SRR | HR
1000pF | | 1000pF 1000pF
0~-2.0V
om0V 1uF Jq 0.01uF
2.7~5.2V 7;'7 8 5 ’” ;I/;
4
° NJU7663R owrF| [
TR 7 %
2.7~5.2V
0~-2.0V ~
0~+2.0V _L 0.01uF

H

The reflow method is recommended to mount this device on PCB board.
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NJG1701V

s RECOMMENDED PCB DESIGN

e

LNAOUT

r/
~,
/

e

2

Table 1 Parts list

PCB SIZE 18.5 x 19mm

PCB: FR4 t=0.2mm

STRIP LINE WIDTH=0.4mm (Zo=50W)

PartID | Constant Comment Part ID | Constant Comment
a NJG1701V | 1000pF MURATA(GRM36)
b NJU7663R ] 0.1uF MURATA(GRM40)
C 25C4713K Kk 33pF MURATA(GRM36)
d 47KW TAMA Electronics(CRG16G) I 51pF MURATA(GRM36)
e 100KW TAMA Electronics(CRG16G) m 10pF MURATA(GRM36)
f 270KW TAMA Electronics(CRG16G) 0 0.01uF MURATA(GRM40)
g 3.3nH TAIYO-YUDEN(HK1608) p 1uF MURATA(GRM40)
h 10nH TAIYO-YUDEN(HK1608) q 500KW TAMA Electronics(CRG16G)

Note: The following list shows pin number and parts that should be connected as close as possible.
#5 pin to k&i, #6 pin to k&l, #8 pin to k&I, #13 pin to k&i
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NJG1701V

BMPACKAGE OUTLINE (SSOP20)

20 11

A6 AAARRE

10
420
!

4
i
§+0

0.

A

|
| 1 10
| [ ( ﬁ 5
/|
+0.1
|lg.45MAX 0. 159,05
Y
= Lead material : Copper
Lead surface finish : Solder plating
= Molding material : Epoxy resin
+
= UNIT :mm
Weight : 85mg
Cautions on using this product [CAUTION] ,
This product contains Gallium-Arsenide (GaAs) which is a harmful material. The specifications on this databook are only
X given for information , without any guarantee
- Do NOT eat or put into mouth. as regards either mistakes or omissions. The
- Do NOT dispose in fire or break up this product. prliqztizn cilrctuitsrin this databotor are
R . . escriped only to show representative usages
- Do NOT chgmlcally make gas or powder Wlt.h 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.
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