NJG1/717KT2

PHS Transceiver GaAs MMIC

m GENERAL DESCRIPTION m PACKAGE OUTLINE

NJG1717KT2 is a GaAs multi-function MMIC composed of
a power amplifier, a SPDT switch and a LNA+MIXER for
Japanese PHS or WLL application.

NJG1717KT2 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+MIXER.

The small QFN24-T2 package is applied.

Bottom view
m FEATURES NJG1717KT2
e Supply Voltage PA 3.0V
SW, LNA, MIXER 2.7V
e Low current consumption Tx mode 150mA typ.
Rx mode 8.3mA typ.
e Ultra small & ultra thin package QFN24-T2 (Package Size: 4.0 x 4.0 x 0.78mm)
OTX Mode (PA+ANT SW)
e High Gain 39dB typ. @Pout=+20.2dBm
e Adjacent Channel leak Power Ratio -63dBc typ. @offset 600kHz
ORX Mode (ANT SW+LNA+MIXER)
e High Conversion Gain 20.5dB typ. @ fr,=1900MHz, f c=1660MHz, P o=-15dBm
e Low noise figure 2.6dB typ. @ frr,=1900MHz, f c=1660MHz, P o=-15dBm
e High input IP3 -10dBm typ. @ fre=1900.0+1900.6MHz, f c=1660MHz
e Image suppression ratio 36dB typ. @ fRF=1900/1420MHz
m PIN CONFIGURATION
(Top View)
24| |23 |_fé| |21] |20 [19
Pin Connection
1 18 1. VBB3 13. P2
2. IFOUT 14. VCTL2
2 }—— —17] 3. VLO 15. PC
4. NC(GND) 16. VCTL1
3 |7 —|16 5. LOIN 17. P1
6. BPC 18. PAOUT
E E } O 15 7. MIXIN 19. VCC2
ah 8. GND1 20. vVCC1
9. LNAOUT 21. GND3
5 14
— — 1y 10. LNACAP  22. PAIN
11. LNAIN 23. VBB1
6]— 23] 12. GND2 24. VBB2
71 [8] [o] [0 [11] [+2] eExposed PAD: GND

NOTE: Please note that any information on this catalog will be subject to change.
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NJG1717KT2

m ABSOLUTE MAXIMUM RATINGS

(T,=+25°C)
PARAMETER SYMBOL CONDITIONS RATINGS UNITS

Supply Voltage Vee lidle=140mA 6.0 Vv
Ve Terminal Current lcc 330 mA
Control Voltage1, 2 Verit, 2 7.5

LNA Voltage ViNA 5.0

MIXER Voltage Vmix 5.0

Local Amplifier Voltage Vio 5.0 \Y
zgﬂ‘},\f’ ?g\rlril}rjal) Pean | VCC=3.0V, lidle=140mA +3.0 dBm
e gy | P | Voo Vig2 v
Power Dissipation Po At on PCB(FR4), Tj=150°C 620 mwW
Operating Temperature Topr -40~+85 °C
Storage Temperature Tstg -55~+150 °C

m ELECTRICAL CHARACTERISTICS 1 (DC)
GENERAL CONDITIONS: T,=+25°C, V¢c=3.0V, Vcry=0V, Veriiy=2.7V, Vina=Vuix=Vi0=2.7V

PARAMETER SYMBOL CONDITIONS MIN TYP MAX | UNITS
Supply Voltage Vee 2.7 3.0 5.0 Vv
Base Voltage Vgs lcc=150mA 1.2 1.6 2.0 \Y
Idle Current lidle PA IN: No signal - 140 200 mA
Base Current lsg PA IN: No signal - 1.0 14 mA
Operating Voltage (Low) Ve -0.2 0 0.2 V
Operating Voltage (High) Vern 2.5 2.7 6.5 \Y
Control Current leT PA IN, RF, LO: No signal - 8.0 14.0 uA
LNA Voltage Vina 25 27 4.5 \Y%
LNA Operating Current I nA Pre, PLo=OFF - 2.8 3.5 mA
MIXER Operating Voltage Vmix 25 2.7 4.5 V
MIXER Current Ivix Pre, PLo=OFF - 4.6 5.7 mA
Local Amplifier Voltage Vio 2.5 2.7 4.5 \Y
- Joo | m
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NJG1/717KT2

m ELECTRICAL CHARACTERISTICS 2 (TX: PA+ANT SW)
GENERAL CONDITIONS: Ta=+25°C, VCC=3-OV, VCTL1=2-7V1 VCTL2=OV, lcc=150mA,
fre=1900MHz, Poyr=+20.2dBm, Z;=7,=50Q

PARAMETER SYMBOL CONDITIONS MIN TYP MAX | UNITS
Operating Frequency freq 1880 1900 1920 MHz
Vcc Terminal Current lec - 150 - mA
Power Gain Gp 36 39 - dB
Gain Flatness Gflat rx | fre=1880~1920MHz - 0.5 1.0 dB

Pout at 1dB Gain

Compression Point P-108 7 +19 +2l i dBm

Adjacent Channel leak Pin: n/4AQPSK, Burst off, ) i )

Power Ratiol ACPRL offset 600kHz 63 oS dBe

Adjacent Channel leak Pin: n/4QPSK, Burst off, ) i )

Power Ratio2 ACPRZ | btfset 900kHzZ 70 60 dBc

2nd Harmon_lcs Phm i .35 230 dBC

3rd Harmonics

Occupied bandwidth oBW - 250 275 kHz
Small signal

PA IN VSWR VSWR1 PA IN terminal - 15 2.0

ANT VSWR Small signal

(Transmit active) VSWR2 ANT terminal i 15 2.0

m TRUTH TABLE

Control Voltage: “High"=Vcr ), “LOW'=Vcriq

Pass [ verir | vere2
PC(ANT)-PL(TX)|[  High Low
PC(ANT)-P2(RX)|| Low High
New Japan Radio Co.Ltd.



NJG1717KT2

m ELECTRICAL CHARACTERISTICS 3 (RX: ANT SW+LNA+MIXER)
GENERAL CONDITIONS: Ta=+25°C, VCTL1=OV, VCTL2=VLNA=VM|X=VLO=2'7V! fRF=1900MHZ,

fLo=1660MHz, Pre=-45dBm, P, 5=-15dBm, Z,;=2,=50Q

PARAMETER SYMBOL CONDITIONS MIN TYP MAX | UNITS
Operating Frequency freq 1880 1900 1920 MHz
LNA Operating Current ILNA - 2.8 3.5 mA
MIXER Operating Current IMIX - 4.6 5.7 mA
LNA Operating Current ILO - 0.9 1.3 mA
Conversion Gain Gc 16.5 20.5 - dB
Gain Flatness Gflat rx | fre=1880~1920MHz - 0.5 1.5 dB
Noise Figure NF SSB - 2.6 3.5 dB
Input 3rd order IP3 | fe=1900.0+1900.6MHz 4 | 10 ; dBm
Intercept Point
Pin at 1dB Gain
Compression Point P18 Rx -25.5 -21.5 - dBm
Image . IMR | frr=1900/1420MHz 31 36 - dB
suppression ratio
121IF 1/2IFR | f2¢=1900/1780MHz 49 55 ; dB
suppression ratio
2xLOIF SPR1 | fx=1900/3080MHz 39 47 ; dB
suppression ratio
2xLO+HF SPR2 | fre=1900/3560MHz 24 62 ; dB
suppression ratio
LO to ANT leak Plk - -55 -45 dBm
ANT VSWR VSWR3 ] 15 | 20
(Receive active)

LOCAL IN VSWR VSWRA4 - 2.0 25
IF OUT VSWR VSWR5 - 1.5 2.0
New Japan Radio Co.Ltd.



NJG1/717KT2

m TERMINAL INFORMATION

No.

SYMBOL

DESCRIPTION

VBB3

This terminal is for base bias supply of the 3rd stage of power amplifier.
Operation current of the power amplifier is adjusted by changing the bias
voltage applied to this terminal. Please connect bypass capacitors C12 and C13
with ground plane close to this terminal. Please connect pin 23 and pin 24, and
connect the resistor R1 for temperature characteristic compensation of PA gain.

IFOUT

IF signal output terminal. The IF signal is output through external matching
circuit connected to this terminal. Please connect inductances L6, L7 and power
supply as shown in the application circuit, since this terminal is also the terminal
of mixer power supply.

VLO

Power supply terminal for local amplifier. Please place L5 and C8 shown in the
application circuit, very close to this terminal.

NC(GND)

Nonconnection terminal. Please connect with Ground terminal.

LOIN

Local signal input terminal connected to the local amplifier. An external
matching circuit is required.

BPC

Terminal to connect to the external bypass capacitor of mixer. The bypass
capacitor C7 shown in the application circuit should be connected to this
terminal as close as possible.

MIXIN

Input terminal of RF signal to the mixer. An external matching circuit is required.

GND1

Ground terminal (0V)

LNAOUT

Output terminal of LNA. The RF signal from LNA goes out through external
matching circuit connected to this terminal. Please connect inductances L3, L4
and power supply as shown in the application circuit, since this terminal is also
the terminal of LNA power supply.

10

LNACAP

Terminal to connect to an external bypass capacitor of LNA. The bypass
capacitor C4 shown in the application circuit should be connected to this
terminal as close as possible.

11

LNAIN

RF input terminal of LNA. An external matching circuit is required.

12

GND2

Ground terminal (0V)

13

P2

RF port. This terminal is one of ports of SPDT SW. This terminal connects to
PC terminal (pin 15) when logical high voltage signal is supplied to VCTL2 (pin
14) and logical low voltage signal is supplied to VCTL1 (pin 16). External
capacitor C3 is required to block the DC bias voltage of internal circuit.

New Japan Radio Co. L2



NJG1717KT2

No.

SYMBOL

DESCRIPTION

14

VCTL2

Control port. Please connect bypass capacitor C2 with ground plane close to
this terminal.

15

PC

Common RF port. The terminal PC is connected to the terminal P1 or the
terminal P2 by the voltage supplied to the terminal VCTL1 and VCTL2.

In order to block the DC bias voltage of internal circuit, external capacitor C1 is
required.

16

VCTL1

Control port. Please connect bypass capacitor C24 with ground plane close to
this terminal.

17

P1

RF port. This terminal is one of ports of SPDT SW. This terminal connects to
PC terminal (pin 15) when logical low voltage signal is supplied to VCTL2 (pin
14) and logical high voltage signal is supplied to VCTL1 (pin 16). External
capacitor C23 is required to block the DC bias voltage of internal circuit.

18

PAOUT

Output terminal of power amplifier. The RF signal from power amplifier goes out
through an external matching circuit connected to this terminal. Moreover, this
terminal should be connected to DC power supply through inductor L9 shown in
the application circuit, since it is the terminal for power supply of the 3rd stage
of Power Amplifier.

19

VCC2

This terminal is for DC power supply of the 2nd stage of power amplifier. Please
place bypass capacitors C17 and C18 between this terminal and GND as near
as possible.

20

VCC1

This terminal is for DC power supply of the 1st stage of power amplifier. Please
place bypass capacitors C15 and C16 between this terminal and GND as near
as possible.

21

GND3

Ground terminal (0V)

22

PAIN

RF input terminal of power amplifier. An external matching circuit is required.

23

VBB1

This terminal is for base bias supply of the 1st stage of power amplifier.
Operation current of the power amplifier is adjusted by changing the bias
voltage applied to this terminal. Please connect bypass capacitors C12 and C13
with ground plane close to this terminal. Please connect pin 24 and pin 1, and
connect the resistor R1 for temperature characteristic compensation of PA gain.

24

VBB2

This terminal is for base bias supply of the 2nd stage of Power Amplifier.
Operation current of the power amplifier is adjusted by changing the bias
voltage applied to this terminal. Please connect bypass capacitors C12 and C13
with ground plane close to this terminal. Please connect pin 23 and pin 1, and
connect the resistor R1 for temperature characteristic compensation of PA gain.

New Japan Radio Co. L2



NJG1/717KT2

m TYPICAL CHARACTERISTICS (TX: PA + ANT SW SECTION)

Output Power, Gp vs. Input Power Output Power, ACPR vs. Input Power
BT T ] 50 25T 50 ©
[ P.ye™+21:30Bm ; — : é_‘__ g
R e e e P S T AN
e | / ! E | / / 12
L ] = 2 | O
g 15 |————— == = — 2 40 E g 15 POUT :/ // -60 %
o I ~N G ] £ 9 I / ) ] =
E [ \‘\ P ] ] % [ / p 1 g
$ o N - AP N
— 10 N 35 ¢ +«~ 10 7 65
2 I N z 2 I / ] c
= / b o & / ACPRL '| 1 ] S
S [ ] o S [ I ] o
C i 130 © 5 7 70 O
:l ,' ACPR2 S
/ S
0 25 0 75 3
-35 -30 -25 -20 -15 -10 -35 -30 -25 -20 -15 -10 <
Input Power (dBm) Input Power (dBm)
Condition Condition
frRe=1900MHz(CW), Ta=+25°C frr=1900MHz(n/4DQPSK), Ta=+25°C
Vgg=Const. (@lcc=150mA) Vgs=Const. (@lcc=150mA)
VCC=3-OVa VCTL1 =2.7V VCC=3-0Va VCTL1 =2.7V
Ver=Vina=Vuix=Vio=0V Vero=Vina=Vux=Vio=0V
Output Power, ICC vs. Input Power Output Power, PAE vs. InputPower
25 T 7 180 25 T 7 50
ICC=150.6mA [ PAE=23.2% |
P ] P 1
20 [FEEEEE T === :170 A e e === 1 40 ;\3
—_~ - E —~ ’/ ——-j ~—
QE: - g //’ | §
S s 4 o =~ 15 / 130 2
= 7 Icc ] < 3 . PAE ] I
E / ] E s / ] i
o ] O o 4 /' i b
— 10 7 150 O .. 10 V4 20 @
2 g 1 = 2 ’ ] 3
ER S e ] = J/ | <
o { 140 ° '/ 110 g
e o
4 —— '/ .
0 mM——————— s 30 o=t L 1y
-35 -30 -25 -20 -15 -10 -35 -30 -25 -20 -15 -10
Input Power (dBm) Input Power (dBm)
Condition Condition
frRe=1900MHz(CW), Ta=+25°C fre=1900MHz(CW), Ta=+25°C
Vgg=Const. (@lcc=150mA) Vgg=Const. (@lcc=150mA)
VCC=3-OVa VCTL1 =2.7V VCC=3-OVa VCTL1 =2.7V
Ver=Vina=Vuix=Vio=0V Ver=Vina=Vuix=Vio=0V
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NJG1717KT2

m TYPICAL CHARACTERISTICS (TX: PA + ANT SW SECTION)

CH1 5y log MAG 5 dBs REF @ dB 2 -14.133 0B CH1 By,
) 1. 50@ @@a 4@ GHz 2]
*
PRm T-13 ges gg <~
1 BB GHz
Cer 3|-14.494 o8| C°r
1.92 GHz
Avg Avg
-
16 - = B
N N |/
\ A/ T~
Hld \V4 \/ Hld
CH2 Sgn  log MAG 5 oB, REF @ oB 2:-16.177 0B CH2 S35
1. 90@ @@@ @4e GHz
PRm PRm
Loy -dEPeHR
Cor 3t-16.815 op| C°"
1.92 GHz
Avg Avg
16 |V — ~— B
2 ~
AN \/ /
M \//' 4
Hld s Hld
START .100 008 PRB GHz STOP 3.0PP DAA @AB GHz START
Condition
o
Ta=+25"C
Vgg=Const. (@lcc=150mA)
Vee=3.0V, Veqq =2.7V
Verz=Vina=Vuix=Vio=0V
CH1 5o, log MAG 1B 4B/ REF @ dB 2 239.863 dB
2] YV 1| 5m@ ¢aa odo GHz
; A0
PRm — % \ZBE!
L 3 I T 74 o8|
4
Cor ‘/ 3| 39.471 db
A T.92 GHz
Avg
16
Hld
CH2 512  log MAG 1p 0B, REF @ oB 2:-53.291 oB
1. 90@ @@a @qe GHz
PRm
L1o5%-Bg4eH
tor 3}-52.543 oB
2 — 1.92 GHz
T;B \ A a ™ ﬂyw'
Y \j i3
W
Hid
START .100 908 BBB GHz STOP 3.DPP DAA @A GHz
Condition
o
Ta=+25"C

Vgg=Const. (@lcc=150mA)
VCC=3-OVa VCTL1 =2.7V
Vero=Vina=Vuix=Vio=0V

New Japan Radio Co. L2

1 UFB 2: 34.836 o -7.0664 o 11.864 pF
Sp@ add vve GHz
1 UFS 2 42.828 o -12.641 o 6.6267 pF

Sn@ ddd vve GHz

.100 0B BBB GHz

STOP 3.PBB baad dde GHz

Condition

Ta=+25°C

Vgg=Const. (@lcc=150mA)
VCC=3-OVa VCTL1 =2.7V
Vero=Vina=Vuix=Vio=0V




NJG1/717KT2

m TYPICAL CHARACTERISTICS (TX: PA + ANT SW SECTION)

CH1

PRm

Cor

Avg
16

Hld

CHZ2

PRm

Cor

Avg
16

Hld

CH1

*
PRm

Cor

Avg
16

CHz

PRm

Cor

Avg
16

Hld

511 log MAC S dB/ REF © doB 1:-14.201 dB
a2 1(.S0@ ddd Vg8 GHz
—
Jw—d\ﬁ—«_gx
™ 4/ |~
\ Al N\~
\/
v
San log MAG S oB/ REF B oB 1 -16.1394 doB
1(.Sp@ d9aa vged GHz
o~ - V/"‘\ Y
[ s ™ \_/
| 5 v \ M
v
START .100 980 PBB GHz STOP 20.PPP PAd @AB GHz
Condition
Ta=+25°C
Vgs=Const. (@lcc=150mA)
VCC=3-0V1 VCTL‘I =2.7V
Vero=Vina=Vuix=Vio=0V
Sp1 , log MAG 1B dB/ REF @ oB 1 39.881 dB
v, 1. 90@ @@@ @4@ GHz
N
I/ \\
\\
N
N 740 AN —
\™M/ M A Y [
Y v i
Sio  log MAG 1B 0B, REF @ oB 1:-54.455 oB
1(.90@ @ada 098 GHz
1/——aq A P J’~\ Wa ™\
i/ B A L A A YW \[ v
W' V v v
T
START .10 ©BY BBB CH=z STOP 20.PPP bAdA@ AA8B GCHz
Condition
Ta=+25°C

Vgs=Const. (@lcc=150mA)
VCC=3-0V1 VCTL‘I =2.7V
Vero=Vina=Vuix=Vio=0V
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NJG1717KT2

m TYPICAL CHARACTERISTICS (TX: PA + ANT SW SECTION)

Gp, P vs. VBB Terminal Voltage ACPR1, ACPR2 vs. VBB Terminal Voltage
-1dB

Power Gain (dB)

lidle (mA)

42 1 24 -50 -55
4 ] g o
a1 1 23 = I ] 0
// _ ] = -55 -60 E
1" ] o [ ACPR1 1 s
40 == 2 @ i
Vi ] E o e
/ S~ | 0 N - 1 g
, O \
39 Gp 7 ] 21 vg g 60 [ \ N 165 g
38 '/P : 20 o g’ \\ \_ &
1dp ] - | — . /\\ | s
/,/ ] g -65 \\ -70 E
// i (@] [ \/‘\ 1 o
37 y 119 < I \ @)
] I ACPR2 <
// : | \\.. ——  — |__.— 4
36 18 L e i £
1.45 15 155 1.6 1.65 1.7 1.45 15 155 1.6 1.65 1.7
VBB Terminal Voltage (V) VBB Terminal Voltage (V)
Condition Condition
fre=1900MHZz(CW) fre=1900MHz(n/4DQPSK)
Pour=+20.2dBm, Ta=+25°C Pour=+20.2dBm, Ta=+25°C
Vce=3.0V, Ve g =2.7V Vce=3.0V, Vg =2.7V
Ver=Vina=Vuix=Vio=0V Ver=Vina=Vuix=Vio=0V
lidle, Ibb vs. VBB Terminal Voltage ICC, IBB vs. VBB Terminal Voltage
220 T 718 220 T 7 1.8
200 | A 200 | /116
[ VR [ // ]
[ e ] [ 4 ]
180 /’ lbb— 1.4 180 S—1BB—] 1.4
: / ] : S ]
L p g —_ — 5 // 1 —~~
160 1.2 ¢ < 160 12 <
: ] 1" & | / 1 E
140 | 7 11 = Z)/ 140 | = 11 o
[ ’// 1 2 0 [ _// 1 o
[ / ] - [ %c |
120 : % 1038 120 | 108
100 /’ lidle 0.6 100 0.6
go L 104 o b o b T
1.45 15 155 1.6 1.65 1.7 1.45 15 155 1.6 1.65 1.7
VBB Terminal Voltage (V) VBB Terminal Voltage (V)
Ta=+25°C frr=1900MHZz(CW)
Vee=3.0V, Ver g =2.7V Pour=+20.2dBm, Ta=+25°C
VCTL2=VLNA=VMIX=VLO=OV VCC=3.0V, VCTL1 =2.7V

Vero=Vina=Vuix=Vio=0V
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NJG1/717KT2

m TYPICAL CHARACTERISTICS (TX: PA + ANT SW SECTION)

Phm vs. VBB Terminal Voltage

30 T 1 -30
35 | ] -35
n i ]
m -40 | ] -40
Z . ]
N a5 | 1 -45
= - 2nd Harmonics ]
O [ ! ]
£ 50 : 7 — { -50
© [ ~ ]
T 55 | < { -55
o© i N .
N i N\,
N 60 | N 60
5 N
[ N 3rd Harmonics ]
65 [ D P — — ] -65
70 L 1 70
1.45 1.5 155 1.6 1.65 1.7
VBB Terminal Voltage (V)
Condition
frr=1900MHZz(CW)
Pour=+20.2dBm, Ta=+25°C
Vee=3.0V, Veqg =2.7V
Vero=Vina=Vuix=Vio=0V
Gp, P s VS VCC Terminal Voltage
42 7 24
41 | 7 23
.———"‘—:k-_:
—~ s / _
m 40 Gp — — - 22
= / — P ]
- - 1dB
£ [ = 1
R 74 /—/ { 21
5 |- ]
% 38 20
S [ 1
37 | {19
36 118
2.5 3 3.5 4
VCC Terminal Voltage (V)
Condition

frr=1900MHZz(CW)

Pour=+20.2dBm, Ta=+25°C
Veg=Const.(@lidle=144mA,V¢c=3.0V)
Verir =2.7V, Verz=Vina=Vuix=Vio=0V

3rd Harmonics (dBc)

(dBm)

P

-1dB

New Japan Radio Co. L2

OBW vs. VBB Terminal Voltage

280 [
N
I 270
4
N—r
e
=
T 260
2
©
< \\
@ 250 —
m \\_—__—
©
2
o 240
]
o
(&S]
O 230

220

1.45 1.5 1.55 1.6 1.65 1.7
VBB Terminal Voltage (V)
Condition

frRr=1900MHz(n/4DQPSK)
Pour=+20.2dBm, Ta=+25°C
VCC=3-OV1 VCTL1 =2.7V
Vero=Vina=Vuix=Vio=0V

ACPR1, ACPR2vs. VCC Terminal Voltage

-55 -60

ACPR1

N

S— "N\

-60 -65

-70

-70 -75

ACPR2

ACPR1 (600kHz offset) (dBc)
ACPR2 (900kHz offset) (dBc)

-75 -80

2.5 3 3.5 4
VCC Terminal Voltage (V)

Condition

frr=1900MHz(n/4DQPSK)
Pour=+20.2dBm, Ta=+25°C
Veg=Const.(@lidle=144mA,Vc=3.0V)
Veri =2.7V, Verz=Vina=Vuix=Vio=0V

-11 -



NJG1717KT2

m TYPICAL CHARACTERISTICS (TX: PA + ANT SW SECTION)

lidle, Ibb vs. VCC Terminal Voltage

220
200
180
< 160
E lidle
2L 140 T
= ——f—
B f-——— " T T Ibb
120
100
80 L
2.5 3 3.5
VCC Terminal Voltage (V)
Condition
Ta=+25°C

30

35 |

-45

2nd Harmonics (dBc)

65 |

70 L

40 |

50 |
55 |

60 F

Vgg=Const. (@lcc=150mA,Vcc=3.0V)
Vet =2.7V, Vero=Vina=Vux=Vio=0V

Phm vs. VCC Terminal Voltage

W‘)nics

—

I —~—

—~——

~4 3rd Harmonics

e —
= —
— o —

2.5 3 3.5
VCC Terminal Voltage (V)

Condition

frr=1900MHZz(CW)

Pour=+20.2dBm, Ta=+25°C
Ves=Const. (@lcc=150mA,Vcc=3.0V)
Ve =2.7V, Vero=Vina=Vuix=Vio=0V

-12 -

T 2

: 1.8
: 1.6
: 1.4

1.2

0.8

0.6

1 -30
-35
-40
-45

] 50

-55

-60

-65

-70

Ibb (MA)

3rd Harmonics (dBc)

ICC, IBB vs. VCC Terminal Voltage

220

200

180

160

140

ICC (mA)

120

100

80

2.

280

N N N N
S a1 o ~
o o o o

Occupied Bandwidth (kHz)

N
w
o
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Icc
/
s R
° 3 35 4
VCC Terminal Voltage (V)
Condition

frr=1900MHZz(CW)

Pour=+20.2dBm, Ta=+25°C
Ves=Const. (@lcc=150mA,Vcc=3.0V)
Ver =2.7V, Vero=Vina=Vuix=Vio=0V

7 2

: 1.8
: 1.6
] 1.4

1.2

0.8

0.6

OBW vs. VCC Terminal Voltage

AN

2.5 3 3.5
VCC Terminal Voltage (V)

Condition

frr=1900MHz(1/4DQPSK)
Pour=+20.2dBm, Ta=+25°C
Vgg=Const. (@lcc=150mA,Vcc=3.0V)
Vet =2.7V, Vero=Vina=Vux=Vio=0V

IBB (MA)



NJG1/717KT2

m TYPICAL CHARACTERISTICS (TX: PA + ANT SW SECTION)

Power Gain (dB)

lidle (mA)

Gp, P-ldB vs. Temperature

42 7 24
41 23
! Gp ]

40 22
39 | =" P-ma S 21

S
38 :'/ 20
37 | { 10
36 L 1 18
40 -20 0 20 40 60 80 100
Ambient Temperature {C)
Condition
frr=1900MHZz(CW)
Pour=1+20.2dBm
Vgs=Const. (@lcc=150mA, Ta=+25°C)
Vce=3.0V, Ve =2.7V,
Verz=Vina=Vumix=Vio=0V
lidle, Ibb vs. Temperature
170 118
160 116
150 lidle r/ L~ |14
'/ |
/ ”’ 1
140 / Pia 1.2
/ P ]
paiid '
130 - 1.0
Ves '
120 ‘// :0.8
110 1o
40  -20 0 20 40 60 80 100
Ambient Temperature {C)
Condition

Vgs=Const. (@lcc=150mA, Ta=+25°C)
VCC=3-0Va VCTL1 =2.7V,
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ICC, IBB vs. Temperature
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New Japan Radio Co. L2

fre=1900MHZz(CW)

POUT=+20.2dBm

Vgg=Const. (@lcc=150mA,Ta=+25°C)
VCC=3-OVa VCTL1 =2.7V,
Vero=Vina=Vuix=Vio=0V
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m TYPICAL CHARACTERISTICS (TX: PA + ANT SW SECTION)

Phm vs. Temperature OBW vs. Temperature
30 —1——— 77— -30 280
-35 -35 .
[ ] N 270
— i ] . I
© -40 { -40 © X
T i ] T S 260
& 43 | 2nd Harmonics o a -g \
'E 50 — ] 50 .g 2 250 S ——
E | — | E 3 ]
S 55 | ] 55 & -
T ] T @ 240
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X —~- 3rd Harmonics ] © 530
65 | B vy ] -65 o
-70 : ] -70 220
40  -20 0 20 40 60 80 100 40  -20 0 20 40 60 80 100
Ambient Temperature {C) Ambient Temperature {C)
Condition Condition
frr=1900MHz(CW) frr=1900MHz(n/4DQPSK)
POUT=+20.2dBm POUT=+20.2dBm
Vgs=Const. (@lcc=150mA, Ta=+25°C) Vgs=Const. (@lcc=150mA, Ta=+25°C)
VCC=3-0Va VCTL1 =2.7V, VCC=3-0V1 VCTL1 =2.7V,
Vero=Vina=Vux=Vio=0V Vero=Vina=Vux=Vio=0V
PA IN to ANT K factor vs. Frequency
Temperature Responce
20
15 ]
‘é I
E 101
v !
W

0 5000 10000 15000 20000
Frequency (MHz)

Condition

frr=1900MHZz(CW)

Ta=-40~+90°C

Vgs=Const. (@lcc=150mA, Ta=+25°C)
VCC=3-0Va VCTL1 =2.7V,
Vero=Vina=Vuix=Vio=0V
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m TYPICAL CHARACTERISTICS (RX: ANT SW + LNA + MIXER SECTION)

Conversion Gain(dB)

OIP3(dBm)

Gc,NF vs. RF Frequency

Gc,NF vs. LO Power

23 9 23 [
22 ] 8 22 \\ ]
: _ e ]
21 | 17 @ ” ! ]
[ Gc 2] - . Gce ]
20 | s T = i / ]
| S 6T / ]
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16 | ]2 ul / e A
: ] F / ]
15 L 11 13 L .
1880 1885 1890 1895 1900 1905 1910 1915 1920 -40 -30 -20 -10 0 10
RF Frequency(MHz) LO Power(dBm)
Condition Condition
fir=240MHz fir=240MHz
fRF=1880~1920MHZ, PRF=-45dBm fRF=1900MHZ, PRF=-45dBm
Lower LOCAL, P, o=-15dBm fLo=1660MHz
Ver=0V, Vero=2.7V Ver1=0V, Vero=2.7V
Vina=VmixEVio=2.7V Vina=Vux=Vio=2.7V
s OIP3,lIP3 vs. RF Frequency s OIP3,lIP3 vs. LO Power
12 | 7 : e
L |oIP3 5 of
1 = 1.8 ; OIP3
[~ t— . _ ] — c [
0 f S = R g x / = —
[ ] ) 5 0 -
oF P34 20 @ a '/ P3
[ = @) —— e
[ ] -5
8 f 111 i /
7 12 101
) SR DU U U S B IR DU -15 & —L L . :
1880 1885 1890 1895 1900 1905 1910 1915 1920 -40 -30 -20 -10 0 10
RF Frequency(MHz) LO Power(dBm)
Condition Condition
fir=240MHz fir=240MHz

fR|==1 880~1920M HZ, PRF=-40d Bm

frr oFrseT=600kHz

Lower LOCAL, P o=-15dBm

Veri=0V, Ver=2.7V
Vina=Vuix=Vio=2.7V

fLo=1660MHz

Veri=0V, Vero=2.7V

Vina=Vuix=Vi0=2.7V

OIP3=(3xIF-IM3)/2
[IP3=0IP3-Gc

New Japan Radio Co. L2

frRe=1900.0+1900.6MHz, Pre=-40dBm
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1 .10

1.15

1 25
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m TYPICAL CHARACTERISTICS (RX: ANT SW + LNA + MIXER SECTION)

1680

20 pr——rr————————— g
10 F Oipa=+10.8d8m ]
E 11P3=-9.2dBm ]
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70 F //
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RF Power(dBm)
Condition
f|F=240MHZ
frr=1900.0+1900.6MHz
fLo=1660MHz, P o=-15dBm
Ver=0V, Vero=2.7V
Vina=Vuix=Vi0=2.7V
LO to ANT Leakage
vs. LO Frequency
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E
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LO Frequency(MHz)

Condition

IF OUT 5022 term
P|_o=-1 5dBm
Veri=0V, Ver=2.7V
Vina=Vuix=Vi0=2.7V
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IF Output Power(dBm)
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RF Power(dBm)

Condition

fir=240MHz

frr=1900MHZz
fLo=1660MHz, P o=-15dBm
Ver=0V, Vero=2.7V
Vina=Vuix=Vio=2.7V
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m TYPICAL CHARACTERISTICS (RX: ANT SW + LNA + MIXER SECTION)

30 Sep 2003 10:45:34

CHL 54, lag MAG 5 dB/ REF O dB 2:-17.919 dB
] 1|.970 @on B4 GHz
PRm Tf-14.912 dB
1.867GHz
Cor i
31-19.216 dB|
152 GHz|
—
e —
\‘ l/
X1/
Hld 2§\\)1
CH2 511 1 UFS8 2 54 992 o -13.885 n 65 @329 pF
9 QR BRA GHz
PRm 67.512 a
-12_ @35 a
Cor 1.88 GHz
-2%¢563 8
1.92 GHz
Hld
START .10W W@® BE@ CHz STOP 3.00@ WEW @A@ GHz
ANT Impedance
Condition
PLo=-15dBm
IF OUT 50Q term
Ver=0V, Vero=2.7V
Vina=Vuix=Vio=2.7V
38 Sep 2083 10:5B:54
CHL E;; lag MAG 5 dB/ REF @ dB 1 -16.881 dB
2] .249 320 0o GHz
PRm
Cor
—— ’;4—’
N /|
\i //
Hld \
CH2 511 1 UFS 1: 63 589 o 9 3827 0 6 168891 nH
242 QA BRA GHz
PRm
Cor
H1d
S5TART .05W U0V BE8 GHz STOP .3WQ KPR P28 GHz

IF OUT Impedance
Condition

P|_o=-1 5dBm

ANT 50Q term
Veri=0V, Vero=2.7V
Vina=Vuix=Vi0=2.7V

CH1

PRm

Cor

Hld

CH2

PRm

Cor

Hld

Jo Sep 2003 108:52:12

511 lag MAGC S dBs REF O dB 2:-11.719 dB
) 1.660 ®0A BAQO GHz
1t-11.475 dB
- 1.84 GHz
3Ji-11.485 dB|
1.8 GH=z
——l_ ’/;_,_———
2
i\\\\ AWl e
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13
Ell 1 UFS 2 33 213 o 14.@57 o 1 3477 nH
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33.268 o
14 318 0
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73:185 8
1.68 GHz
START .05R UPV U8B GHz STOP 3.000 BBA BUB GCHz

New Japan Radio Co. L2

LOCAL IN Impedance
Condition

ANT, IF OUT 50% term
Ver=0V, Vero=2.7V
Vina=Vuix=Vio=2.7V
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m TYPICAL CHARACTERISTICS (RX: ANT SW + LNA + MIXER SECTION)

Conversion Gain , Noise Figure

vs. V V. .V
LNA’ "MIX' "LO
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f|F=240MHZ

frr=1900MHz, Pre=-45dBm
fLo=1660MHz, P o=-15dBm
Ver=0Vv

Noise Figure (dB)

OIP3 (dBm)
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MIX

LNA '

11 |

10 |

12 f

OIP3,IIP3vs.V ,V V
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13 ———
P—
or3 | __—1+— |
—— T IP3
of
7}
6 : L " " L " L L L " " " " L " " "
25 3 35 4 45
Vo .V (V)
LNA’ "MIX' "LO
Condition
f|F=24OMHZ
fRF=1900MHZ, PRF=-40dBm
f|_o=166OMHZ, P|_o=-1 5dBm
Ver=0V
I ) | I vs.V V.V
LNA ' MIX' LO LNA’ "MIX' "LO
.
— MiX
-
— LNA.
2|
|
- LO
11—t
o
25 3 35 4 45
V V.V (V)
LNA' "MIX' "LO
Condition
f|F=24OMHZ

fre=1900MHz, Pre=-45dBm
fLo=1660MHz, P, o=-15dBm
Ver=0V

OIP3=(3xIF-IM3)/2

[IP3=0IP3-Gc
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m TYPICAL CHARACTERISTICS (RX: ANT SW + LNA + MIXER SECTION)

Conversin Gain vs. RF frequency Noise Figure vs. RF frequency
Temperature Responce Temperature Responce
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Condition Condition
f|F=240MHZ f|F=240MHZ
fre=1880~1920MHz, Pr=-45dBm frr=1880~1920MHz
Lower LOCAL, P o=-15dBm Lower LOCAL, P o=-15dBm
Ver=0V, Vero=2.7V Ver=0V, Vero=2.7V
Vina=Vuix=V1o=2.7V Vina=Vuix=Vio=2.7V
IIP3 vs. RF frequency
Temperature Responce
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Condition
f|F=240MHZ
frr=1880~1920MHz, Pr=-40dBm
frr orrseT=600kHz
Lower LOCAL, P o=-15dBm OIP3=(3xIF-IM3)/2
Veri=0V, Ver2=2.7V [IP3=0IP3-Gc

Vina=Vuix=Vio=2.7V
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m TYPICAL CHARACTERISTICS (RX: ANT SW + LNA + MIXER SECTION)

Conversion Gain vs. LO Power

Temperature Responce

Noise Figure vs. LO Power
Temperature Responce
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fre=1900MHz, Pre=-45dBm fre=1900MHZz
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VCTL1=OV! VCTL2:2-7V VCTL]_:OV, VCTL2:2-7V
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Vina=Vuix=Vio=2.7V
New Japan Radio Co.Ltd.
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m TYPICAL CHARACTERISTICS (RX: ANT SW + LNA + MIXER SECTION)

K factor

K factor

ANT to LOCAL IN K factor vs. Frequency
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Ver=0V, Vero=2.7V
Vina=Vuix=Vi0=2.7V
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m TEST CIRCUIT

VMIX L7 L
c11 T
C9
IF OUT
C10 L6 T

Vio Qg
CSFE L5

4
LOCAL IN )Jn_:|
N El_|—|E'-i

- — E_-'.-CZ OVers
HHE —< —Eié 0w
i ﬁ o] [

L4
C5 7J,;l
L1
VLNA

N
L11 % RFIN
C25 I

il
.
:
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m PARTS LIST
1900MHzBAND
Lower LOCAL
PART ID fLo=1660MHz, fr=240MHz REMARKS

L1 6.8nH TAIYO-YUDEN (HK1005)
L2 22nH TAIYO-YUDEN (HK1005)
L3 3.9nH TAIYO-YUDEN (HK1005)
L4 1.5nH TAIYO-YUDEN (HK1005)
L5 6.8nH TAIYO-YUDEN (HK1005)
L6 39nH TAIYO-YUDEN (HK1608)
L7 22nH TAIYO-YUDEN (HK1005)
L8 4.7nH TAIYO-YUDEN (HK1005)
L9 18nH TAIYO-YUDEN (HK1608)
L10 1nH TAIYO-YUDEN (HK1005)
L11 6.8nH TAIYO-YUDEN (HK1005)
L12 1.2nH TAIYO-YUDEN (HK1005)
c1 56pF MURATA (GRP15)
Cc2 10pF MURATA (GRP15)
c3 56pF MURATA (GRP15)
C4 1000pF MURATA (GRP15)
C5 1000pF MURATA (GRP15)
C6 4pF MURATA (GRP15)
c7 1000pF MURATA (GRP15)
C8 0.01uF MURATA (GRP15)
c9 6pF MURATA (GRP15)
Cc10 1000pF MURATA (GRP15)
Cc11 0.01uF MURATA (GRP15)
Cc12 33pF MURATA (GRP15)
C13 0.1uF MURATA (GRP15)
C14 1uF MURATA (GRM18)
c15 33pF MURATA (GRP15)
C16 0.01uF MURATA (GRP15)
c17 33pF MURATA (GRP15)
C18 0.01uF MURATA (GRP15)
c19 33pF MURATA (GRP15)
C20 0.01uF MURATA (GRP15)
c21 1uF MURATA (GRM18)
C22 2pF MURATA (GRP15)
c23 56pF MURATA (GRP15)
C24 10pF MURATA (GRP15)
c25 2pF MURATA (GRP15)

R1 150Q 1005SIZE

New Japan Radio Co, L.
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m APPLIED CIRCUIT BOARD EXAMPLES .
(Top View)

PA IN

C12 C13

S

C

| . L
111 YBc
||

IF OUT ANT

i-ﬁ-ﬁiiE

e e i
e e i L
i e i
At ts 1, ]

LOCAL IN
PCB (FR-4), t=0.2mm
MICROSTRIP LINE WIDTH=0.4mm(Z,=50Q)

PRECAUTIONS

1. Please locate L1 close to LNAIN terminal (11).

. Please locate C4 close to LNACAP terminal (10).

. Please locate L5 close to VLO terminal (3).

. Please locate C8 close to L5.

. Please connect exposed GND PAD (bottom side of IC) to PCB GND using through holes as many
as possible.

. Please design the PCB structure that the dielectric thickness between the surface layer and the
GND layer (directly under) is set to 0.2mm or more, about PCB of this device and external parts.
However, the terminal of TAB GND of this device and the GND of external parts does not have

these restrictions. Please design the GND layer pattern that can reduce a parasitic GND
inductance as much as possible.

ab~rwiN

(o2}

New Japan Radio Co. L2
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m MEASUREMENT BLOCK DIAGRAM (TX: PA + ANT SW SECTION)

Power Ves=Const. Veeaov Power
Sence (@lec=150ma) O O Fee™ Sence
sSG N MAL—PAIN| puT [ANT__ s e Spectrum
Analyzer
10dB ATT 10dB ATT 20dB ATT
O O

Ver=2.7V Ver=0V

Tx mode (PA+ANT SW) Measurement Block Diagram

New Japan Radio Co. L2 -
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m MEASUREMENT BLOCK DIAGRAM (RX: ANT SW + LNA + MIXER SECTION)

SG
(RF)

Vina= Vuix= Vio=2.7V
Ver1=0V, Ve o=2.7V

IF OUT | Spectrum
Analyzer

ANT
DUT

LOCAL IN
SG
(LO)

Conversion Gain Measurement Block Diagram

Vina= Vuix= Vio=2.7V
VCT| 1=0V, VCT| 9:2.7V

VM|X=V|_O:2.8V /?/

Noise A ANT IF OUT
Source m DUT 'l\\l/lléter
6dB
BPF ATT. LOCAL IN
BPF
SG
(LO)

Noise Figure Measurement Block Diagram

Vina= Vuix= Vio=2.7V

/?/ Ver1=0V, Ve =2.7V

SG
(RF1)
ower] ANT IE OUT | Spectrum
Emb.ii DUT Analyzer
SG
(RF2) LOCAL IN
SG
(LO)

IF and IM3 measurement Block Diagram for |IP3

New Japan Radio Co. L2
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m PACKAGE OUTLINE (QFN24-T2: 0.5pitch)

, 4.0040.05
N ( (SIDE VIEW)
¥
C
C
© C
% 1pin I NDEX O
O
(TOP VIEW) O
- (0.20)
0.78+0.05
|, 0.23+0.05
1T
uuuuuv
I s
1 (2.50 ] E
= _. 1
] | (BoTTOM VIEVNV) |:
) N
AOmmnnn
L | \! 0.50+0.05 UNIT: mm
(CAUTION]

Cautions on using this product
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.
e 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. L2
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