NJG1560PB1

PDC Dual Band MIXER GaAs MMIC

BGENERAL DESCRIPTION
The NJG1560PB1 is a mixer GaAs MMIC includes
local amplifier targeted to dual band (800MHz, 1.5GHz)

Feb.28,2002 Ver.0

BPACKAGE OUTLINE

application. The band switching between 800MHz and
1500MHz is made by 1bit control signal by using ﬁﬁ%
inverter circuit included in this IC. NJG1560PB1
The ultra small and thin FFP12-B1 is applied.
BFEATURES
®Low voltage operation +2.8V typ.
@®Low current consumption 5.9mA typ.
®Low Inverter current 100uA typ.
®High conversion gain 11dB typ. @Vcer =0V, frp1=820MHz
11dB typ @VCTL:2-4V1 frr2=1489MHZz
.ngh Input IP3 +3dBm typ @VCTL=OV, frp1=820MHz
+3dBm typ @VCTL=2-4V; frpp=1489MHz
@®Low noise figure 5.5dB typ. @V =0V, fre1=820MHz
5.0dB typ @VCTL=2-4V; frpp=1489MHz
@®Ultra small & thin package FFP12-B1 (Package size: 2.0mmx2.0mmx0.85mm)

HPIN CONFIGURATION
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Pin Connection

. GND
. LOIN1 (800MHz)
. VCTL

. IFOUT

. VLO1 (800MHz)
. VLO2 (1.5GHz)

. VINV

.GND

. LOIN2 (1.5GHz)
.GND

. RFIN2 (1.5GHz)
. RFIN1 (800MHz)

Note: The specifications and description listed in this catalog are subject to change without prior notice.
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NJG1560PB1

WV\H
BABSOLUTE MAXIMUM RATINGS

(T.=25°C, Z,=Z,=50Q)

PARAMETERS SYMBOL CONDITIONS RATINGS | UNITS
Operating voltage Vb IFOUT, VLO 1, VLO2, VINV ports 5.0 \%
Control voltage Ve VCTL port Vinv \
Input power Pin RFIN1, RFIN2, LOIN1, LOINZ2 ports +10 dBm
Power dissipation Pp 300 mw
Operating temperature Topr -40~+85 °C
Storage temperature Tstg -55~+125 °C

BELECTRICAL CHARACTERISTICS 1 (DC)
GENERAL CONDITIONS: T,=25°C, Vuix=Vi01=Vi0:=Vinv=2.8V

PARAMETERS SYMBOL CONDITIONS MIN TYP MAX | UNITS
Mixer supply voltage Vmix IFOUT port 2.5 2.8 4.5 \%
Local Amplifier
supply voltage 1 Vio1 VLO1 ports 2.5 2.8 4.5 V
Local Amplifier
supply voltage 2 Vioz VLO2 ports 2.5 2.8 4.5 Vv
Inverter supply voltage Viny VINV port 2.5 2.8 4.5 Vv

. IFOUT port, PRF:PLO=OFF,
Mixer current | - 4.9 6.1 A
MX | Ver =0V or 2.4V m
Local Amplifier currentl Lot VLO1 port, Pre=P1o=OFF, - 1.0 1.2 mA
Ve =0V
Local Amplifier current2 Lo VLO2port, Pre=PLo=OFF, - 1.0 1.2 mA
VCTL:2-4V
Inverter current linv VINV port - 100 150 UuA
Control voltage (LOW) Very VCTL port 0 0 0.8 V
Control voltage (HIGH) Verm) VCTL port 2.0 2.4 Vinv V
Control current leTl VCTL port, Ve =2.4V - 20 40 uA
New Japan Radio Co.,Ltd.
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BELECTRICAL CHARACTERISTICS 2 (800MHz RF)
GENERAL CONDITIONS: Ta:+25°C, VM|)(:V|_01=V|NV=2.8V, VCTLZOV, fRF1:820MHZ,
PRF1=-30dBm, fL01:689.95MHZ, P|_01=-15dBm,

fir=130.05MHz, Z;=7,=50Q, with application circuit

NJG1560PB1

WV\H

PARAMETERS SYMBOL CONDITIONS MIN TYP MAX | UNITS
Operating frequency freq RFIN1 port 810 820 885 MHz
Conversion gain Gc 10.0 11.0 12.0 dB
Noise figure NF SSB NF - 5.5 6.5 dB
Input 3rd order 2 tone offset
intercept point IP3 frequency=100kHz 0 3.0 i dBm
Pout at 1dB gain
compression point P-1a8n) -11.0 .0 i dBm
RF IN1 port VSWR VSWRge - 15 2.0
LOCAL IN1 port VSWR | VSWR o - 15 2.0
IF OUT port VSWR VSWR e - 15 2.0

BMELECTRICAL CHARACTERISTICS 3 (1.5GHz RF)
GENERAL CONDITIONS: T,=+25°C, Vuix=V102=Vinv=2.8V, Vc=2.4V, frea=1489MHz,
Prr2=-30dBm, f 0,=1358.95MHz, P c2=-15dBm,

fir=130.05MHz, Z,=2,=50Q), with application circuit

PARAMETERS SYMBOL CONDITIONS MIN TYP MAX | UNITS
Operating frequency freq RFIN2 port 1477 1489 1501 MHz
Conversion gain Gc 10.0 11.0 12.0 dB
Noise figure NF SSB NF - 5.0 6.0 dB
Input 3rd order 2 tone offset
intercept point IP3 frequency=100kHz 0 *3.0 i dBm
Pout at 1dB gain
compression point P-1080n) -11.0 -9.0 ) dBm
RF IN2 port VSWR VSWRgr - 15 2.0
LOCAL IN2 port VSWR | VSWR o - 15 2.0
IF OUT port VSWR VSWRe 15 2.0

New Japan Radio Co.,Ltd.
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NJG1560PB1
WV\H
ETERMINAL INFORMATION

Pin Symbol Description
1 GND Ground terminal(0V).
Local power input terminal of 800MHz band local amplifier.
2 LOIN1 . A )
External matching circuit is required.
3 VCTL Control voltage input terminal. This terminal is set to 800MHz band or
1.5GHz band to select.
IF signal output terminal for mixer external matching circuit is required.
4 IFOUT Please connect mixer power supply through choke inductor (L7) as shown in
test circuit.
5 VLO1 800MHz band local amplifier supply terminal.
Please place L6 close to this terminal as shown in test circuit.
6 VLO2 1.5GHz band local amplifier supply terminal.
Please place L5 close to this terminal as shown in test circuit.
7 VINV Power supply terminal of the inverter circuit.
8 GND Ground terminal(0V).
9 LOIN2 Local power input terminal of 1.5GHz local amplifier.
External matching circuit is required.
10 GND Ground terminal(0V).
11 REIN2 RF input termlnal of_l.5§_|—|z band mixer.
External matching circuit is required.
12 REIN1 RF input termlnal of'8OC.)|\/.IHz band mixer.
External matching circuit is required.
NOTE:

1) Ground terminal (1, 8, 10pin) should be connected to ground plane by multiple via holes
for good grounding.
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NJG1560PB1
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ETYPICAL CHARACTERISTICS (800MHz Band)

Conversion Gain (dB)
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NJG1560PB1

HETYPICAL CHARACTERISTICS (800MHz Band)

IF Output Power vs. RF Power

IF, IM3 vs. RF Power
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NJG1560PB1
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ETYPICAL CHARACTERISTICS (800MHz Band)

Conversion Gain (dB)
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NJG1560PB1
T —
ETYPICAL CHARACTERISTICS (800MHz Band)

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

OIP3 (dBm)
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LO Power (dBm)

Condition
fir=130.05MHz
frr=820.0+820.1MHz,
PRF=-30dBm
f|_o=689.95|\/|HZ
Vmix=Vio=Vin=2.8V
Ver =0V

14
B e e —~
e == &
VA i =
“ YA e
. > o
P ~— 40°C ir
l/'/:" 25°C )
ffd {00 L 00000 L == o°c 2
:/' ’.' -— 25:c 2
’ 50°C
,/,/,“ """ 80°C
v ’
b 1 L L 1 L I L L L L L L 2
-40 -30 -20 -10 0 10
LO Power (dBm)
Condition
f||::130.05MHZ
fRFZSZOMHZ, PRF:-SOdBm
fLo=689.95MHz
Vuix=Vio=Vinv=2.8V
Ve =0V
OIP3 vs. LO Power
€
m
T 4
™
o
0
L o — — 2
-40 -30 -20 -10 0 10

=
N

=
o

Noise Figure vs. LO Power

NJG1560PB1
T —
ETYPICAL CHARACTERISTICS (800MHz Band)
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NJG1560PB1

HETYPICAL CHARACTERISTICS (800MHz Band)
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NJG1560PB1
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ETYPICAL CHARACTERISTICS (1.5GHz Band)
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NJG1560PB1

ETYPICAL CHARACTERISTICS (1.5GHz Band)

IF Output Power vs. RF Power

IF, IM3vs. RF Power
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NJG1560PB1
T
ETYPICAL CHARACTERISTICS (1.5GHz Band)

Gc, NFvs. Ambient Temperature OIP3, IIP3 vs. Ambient Temperature
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NJG1560PB1
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ETYPICAL CHARACTERISTICS (1.5GHz Band)

Conversion Gain vs. Frequency

14
o 12 L e e —
=) —— e e ]
= T 1 ixluigludelh Arolfulnig) S AUV DUpUSEM N S pui bkl
© 10
o """""""""""""""""""""
=S S Y Y A R et plal o PRSP
o
E 8
) == 40°Cc
> 25°C
g """ o°c
O 6 -~ 25C
50°C
""" 80°C E
1470 1475 1480 1485 1490 1495 1500 1505 1510
RF Frequency (MHz)
Condition
fir=130.05MHz
fre=1470~1510MHz, Pre=-30dBm
fLo=1339.95~1379.95MHz, P 0=-15dBm
Vmix=Vio=Vin=2.8V
VCTL:2.4V
OIP3 vs. Frequency
18
(7} MM S S I — — L
S R O e ST e el
e T ]
e e e — =
3 S N '
m 12
= [
™ [ —
o 10} 2
(@) - ! 1 {1 | [|====- 0°c
g [ -— 25°c
i 50°C
I e e bbbl 80°C
6 L
4-||||||||||||||||||w|||w|||||||||
1470 1475 1480 1485 1490 1495 1500 1505 1510

RF Frequency (MHz)

Condition
fir=130.05MHz
frel=1470~1510MHz
fre2=frr1+100kHz, Prr=-30dBm
fLo=1339.95~1379.95MHz, P o=-15dBm
Vuix=Vio=Vin=2.8V
VCTL=2.4V

-14 -

Noise Figure (dB)

1IP3 (dBm)

Noise Figure vs. Frequency

10 — - AOZC
-25°C
""" o°c
——25Cc
8 50°C ]
""" 80°C ]
T e B SPT L) el "—-
Lt .
AR eyl wliefepnrl| oyl mpdfepepey Bepepr i sty
4 I iy St e =
2
1470 1475 1480 1485 1490 1495 1500 1505 1510
RF Frequency (MHz)
Condition
fir=130.05MHz
fre=1470~1510MHz
fLo=1339.95~1379.95MHz, P 0=-15dBm
Vuix=Vio=Vinv=2.8V
VCTL:2.4V
lIP3 vs. Frequency
12 -—— aoc ]
-25°C
wopb———+—F—+—"." oc 1+
== 25°C
50°C
sb——-——t+———+——+——+——+—1 ==""" 80°C +—
6
F=0— 5 _:_——:E:—::E:—===-=r.;5=-?-—-\-—'.-==-
4 re=—t———— S E— e
2
O|||||||||||||||| I T T T T T T T T T T A T
1470 1475 1480 1485 1490 1495 1500 1505 1510

New Japan Radio Co.,Ltd.

RF Frequency (MHz)

Condition

fir=130.05MHz

frel=1470~1510MHz
frr2=frrl1+100kHz, Prr=-30dBm
fLo=1339.95~1379.95MHz, P o=-15dBm
Vuix=Vio=Vinv=2.8V

VCTL:2.4V
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WV\H

ETYPICAL CHARACTERISTICS (1.5GHz Band)
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Noise Figure vs. LO Power
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ETYPICAL CHARACTERISTICS (1.5GHz Band)

CHL Sy; log MAG S 0B/ REF @ dB 2 -13.987 a8 CHl Sy; log MAG S dB/ REF @ dB 2 -1B.992 dB
¥a 1[.a85 brw wd@ GHZ ¥a 1[.358 5o wde GHZ|
- R I Fa T e
Cor 2 -145.323 a: Gor = -17::'5:
\ ]
% -
\ 2 7

1 1
CH2 §;;, 1 UFS 2: 33.723 o 3.2324 o 346.6 gH CH2 §;; 1 UFS 2: 40.439 0 -6.8R3B o 1D.5@7 pF
IS ©UD PED GHz 355 950 BB GHz
PRm L -zz 4$3 g PRm 1 -gz 4§7 3
cor MARKER 2 1 a?? EHz cor MARKER 2 1_322 EHz
1.483 GHz O B 99,949 8 1.35B895 GHz |+ geu55g o
1.661 GHz ] 1.478 GHz

1 1
START 2S2 2@ @@ GHz S5TOP 3.2220 2@ @APA GHz START 252 @@ @A GHz STOP 3.002 2@ BAPA GHz

RF IN2 Port Impedance LOCAL IN2 Port Impedance
(LOCAL IN2 Port, IF OUT Port: 50Q term.) (RF IN2 Port, IF OUT Port: 50Q2 term.)

CHL S14 log MAG S dB/ REF B dB 1l -15.567 a8

“a . 139 Pse oda GH=z
PRm
Cor

e
NG
N

.
CH2 §;;, 1 UFS§ 1: €3.846 0 -17.136 0 71.422 pF

139 ©5P opa GHz
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IF OUT Port Impedance
(RF IN2 Port, LOCAL IN2 Port: 50Q term.)
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BAPPLICATION CIRCUIT

(Top View)

LOCAL IN2
(1.5GHz) (O Viw=2.8V

L4

15nH

i1y
RF IN2
(1.5GHz)
H
33nH
rrE IN1O—00, 12H
(800MHzZ) "1
3.9kQ
13 @
c4
L8
A 0.01u
VM|X=2.8V
:—I\%CA'- Ver=0 or 2.4V| V¢, =0V :800MHz ON
Parts list
PARTS ID COMMENT

L1 TAIYO-YUDEN (HK1005, 1005size)

L2 TAIYO-YUDEN (HK1005, 1005size)

L3 TAIYO-YUDEN (HK1005, 1005size)

L4 TAIYO-YUDEN (HK1005, 1005size)

L5 TAIYO-YUDEN (HK1005, 1005size)

L6 TAIYO-YUDEN (HK1005, 1005size)

L7 TAIYO-YUDEN (HK1608, 1608size)

L8 TAIYO-YUDEN (HK1005, 1005size)

C1 MURATA (GRM36, 1005size)

c2 MURATA (GRM36, 1005size)

C3 MURATA (GRM36, 1005size)

C4 MURATA (GRM36, 1005size)

R1 1005 Size

New Japan Radio Co.,Ltd.
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T —
BRECOMMENDED PCB DESIGN

(Top View)

LOCAL IN2
(1.5GHz)

RF IN2
(1.5GHz)

IF OUT

RFINL |,
(800MHz)

1pin INDEX PCB(FR-4), t=0.2mm
MICROSTRIP LINE WIDTH=0.4mm (Z0=500)
PCB SIZE=33.6x26.6mm

PRECAUTIONS
1. Please locate L6 close to VLO1 terminal (5).
2. Please locate L5 close to VLO2 terminal (6).
3. Please locate C1 close to L5 and L6.
4. Please locate C4 close to L7.

New Japan Radio Co.,Ltd.
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BEMEASURING BLOCK DIAGRAM

Vceri=0or 2.4V Vmix= Vio=Viny =2.8V

Veri=0or 2.4V

NJG1560PB1

Vmix= Vio= Viny =2.8V

LOCAL LOCAL
IN1 or 2 IF OUT IN1 or 2 IF OUT
SG D.UT. Spectrum s |2l our |2
(LOCAL) PCB Analyzer (LOCAL) ~ PCB >
RF IN1 or 2 BPF RFINLor2 o
6dB
ATT
SG | % || Noise
(RF) < Source
BPF

Conversion Gain Measuring Block Diagram

Vcer=0 or 2.4V Vmix= Vo= Vinv =2.8V

LOCAL
IN1 or 2 IF OUT
SG D.U.T. Spectrum
(LOCAL) PCB Analyzer
RF IN1 or 2
SG
(RF1) |
Comb [ ATT
SG
(RF2) |

OIP3, IIP3 Measuring Block Diagram

NF Meter

Noise Figure Measuring Block Diagram

New Japan Radio Co.,Ltd.
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BPACKAGE OUTLINE (FFP12-B1)

1pin INDEX
c
s (TOP VIEW)
—
ipin — J‘ 0.35
0.254+0.1
k%) 0.85+0.15
M m
S8 % = (SIDE VIEW)
olo 3

7Z:: 0.20 %
/@ ﬂ 2, UNIT

0.50 |

:mm
0.365 0.27 PCB | Ceramic
2 040.1 OVER COAT : Epoxy resin
TERMINAL TREAT : Au
WEIGHT : 10mg
[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.
o Do NOT dispose in fire or break up this product.
e Do NOT chemically make gas or powder with this product.
o To waste this product, please obey the relating law of your country.

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.

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.,Ltd.
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