NJG1712KC1

CDMA/AMPS RX FRONT-END GaAs MMIC

EDESCRIPTION

NJG1712KC1 is a front-end MMIC including a LNA, a local

amplifier and a mixer,
CDMA/AMPS.

designed mainly for 800MHz band

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 Consump

@®Ultra Small & Ultra Thin package

oL NA

tion 15.0mA typ.

®High Small Signal Gain 18.0dB typ.

®Low Noise Figure
®High Input IP3

eMixer
@®High Conversion Gain
®Low Nose Figure
®High Input IP3

HPIN CONFIGURATION

1.3dB typ.

+4.0dBm typ @ VCONT:1-9V

+26dBm typ @VCONT:O- 1V

10.0dB typ.
6.5dB typ
+6.0dBm typ.

KC1 TYPE Orientation Mark
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FLP10-C1 (Mount Size: 2.8x3.0x0.75mm)

Pin Connection
. LNAIN
. VCONT

GND

. IFOUT

VLO

. LOIN

. SOURCE
. MIXIN

. GND

. LNAOUT




NJG1712KC1

BABSOLUTE MAXIMUM RATINGS

(T.=+25°C, Z,=Z;=50Q)

PARAMETER SYMBOL CONDITIONS RATINGS UNITS
LNA Voltage VinA 6.0 V
Gain Control Voltage Vcont 4.0 \Y/
Mixer Voltage Vmix 6.0 V
LOCAL Amplifier Voltage Vio 6.0 V
Input Power 1 PLnain Vi na=2.85V +20 dBm
Input Power 2 Pumixin VM|x:V|_o:2.8V +10 dBm
Input Power 3 PLOIN VM|x:V|_o:2.8V +10 dBm
Power Dissipation Pp 550 mwW
Operating Temperature Topr -40~+85 °C
Storage Temperature Tstg -55~+125 °C

BELECTRICAL CHARACTERISTICS 1 (LNA)
GENERAL CONDITIONS: T,=425°C, V na=2.8V, Vyix=V.0=0V, fre.=850MHz
Pre=-30dBm, Z;=7,=50Q3, 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 \
Gain Control Range VconT 0.0 1.9 3.0 V
LNA Operating Current lina Pre OFF - 6.3 7.5 mA
Small Signal Gain Gain Veont=1.9V 140 | 15.0 | 16.0 dB
Gain Flatness Gijat fre=869~894MHz - 0.5 1.0 dB
Dynamic Range Gcont Vcont=0.1 to 1.9V 21 24 - dB
Noise Figure NFna Vcont=1.9V - 1.3 1.6 dB
Pout at 1dB Gain Po1g +30| 55 | - | dBm
Compression point
Input 3rd Order Intercept IP3 Veont=1.9V i +2.0 | +4.0 ] dBm
point Veont=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

New Japan Radio Lo, Ltd.




NJG1712KC1

BELECTRICAL CHARACTERISTICS 2 (Mixer)
GENERAL CONDITIONS: T,=+25°C, Vmix=V_.0=2.8V, frr=850MHz, f c=740MHz
Pre=-30dBm, P o=-10dBm, Z;=7,=50Q2, 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 Pgrr, PLo=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 1d.B Ga|r_1 P.idg +0 +3.0 - dBm
Compression point
Input 3rd Order Two tone of -30dBm each
Infercept Point P3| ¢ —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 VSWRuix - 1.5 2.0
LOCAL IN VSWR VSWR,| o - 1.5 2.0
IF OUT VSWR VSWRe - 1.5 2.0

New Japan Radio Lo, Ltd.




NJG1712KC1

B TYPICAL CHARACTERISTICS (LNA, with test circuit)

Gain, NF vs. Frequency
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NJG1712KC1

B TYPICAL CHARACTERISTICS (LNA, with test circuit)

Output Power, IM3 vs. Input Power Output Power, IM3 vs. Input Power
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Condition Condition
f=850+850.1MHz f=850+850.1MHz
VLNA=2.8V, VCONT=1-9V VLNA=2.8V, VCONT:O-:LV
Vumix=Vio=0V Vumix=Vio=0V
OIP3,IIP3 vs. Frequency OIP3,IIP3 vs. Frequency
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{=830~870MHz f=830~870MHz
forrser=100kHz forrser=100kHz
Pin=-30dBm Pin=-10dBm
Vina=2.8V, Veonr=1.9V OIP3=(3xPout-IM3)2  Vna=2.8V, Voonr=0.1V
Vix=Vi0=0V IP3=0IP3-Gain Vinx=V10=0V
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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
Vuix=Vio=0V
18 May 2201 15:41:45 18 May 2241 L5:4B:37
CHL Bp;  lag MAC 5 dB/ REF @ dB 2 14.863 dB  CHL Bp;  lag MAC G dB/ REF @ dB 2 -9.344 dB
2] _ .850 o8 #ge GHz| ] 850 $od EgB GHz
PRm v PRm
7 T AR A
Cor / -~ al 14 Cor 3(-8
g 840 MHZ| 890 MHz,
/ \ 2
/ \
/ =y )
/
Hld 7 O H1d v ~J_
CH2 515 lag MAG 5 di/ REF @ dB 2:-18.322 dB CH2 515  lag MAG 5 dB/ REF @ dB 2:-44.364 dB
850 bod #de GHz .B50 §2d Ede GHz|
PRm PRm _
Z BRENE 1174248788
Cor P 3t-17.965 o Cor at-4a3.
70 e 870 MHz| 870 MHz,
/ T
m I | \ Wity )
Hld L[(l Hld 4 ] T 'l AA
START .OGCH £2@ QEB CHz STOP 2.002 UPA QU@ CHz 5TART .@5W K@Y BH@ CHz STOP 3.0UR HZH @M GHz
S21&S12 S21&S12
Condition Condition
Vina=2.8V, Veonr=1.9V Vina=2.8V, Vconr=0.1V
Vmix=Vio=0V Vmix=Vio=0V
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NJG1712KC1

B TYPICAL CHARACTERISTICS (LNA, with test circuit)

18 May =22a1 15:44:27

CHL Bi;  lag MAG S dB/ REF @ dB 2 -9.674 dB
2] .850 bod Bde GHz|
PRm T
Cor el
2
N
T\
H1d 54
CH2 §1; 1 UFS 2: 37.748 0 -27.6B4 0 6.7832 gF
aﬁa 900 BB@ GHz
PRm 33.987 0
-451887 g
Cor 838 MHz
©.95:894 8
878 MHz
H1d
S5TART .0GH UO@ OAD CHz STOP 3.07@ MW @E@ GHz
RF IN port Impedance
Condition
VLNA:2.8V, VCONT:1-9V
Vuix=Vio=0V
18 May 2201 15:43:212
CHL Bpg  lag MAC G dB/ REF @ dB 2 -19.957 dB
[ .850 dod Ude cHz
PRm =TT
8 MH=z|
Cor 3| -28
a¢a MHz|
el
¥
Hid K
€]
CH2 Bz 1 UFE 2: 46.635 o 18.563 o 1.9777 nH
850 PO HPY GHz
PRm .
R E
Cor Hz
:587:582.8
] 878 MHz
Hid
START .OCH U@@ @EB CHz STOP 2.0W@ EPRA PEG CHz

RF OUT port Impedance

Condition
VLNA:2 8V, VCONT:]- 9V
Vuix=V,0=0V

18 May 2241 15:489:239
CHL B1; lag MAG 5 d8/ REF @ dB 2 -1.64 dB
2] .850 bod Bde GHz|
PRm T
Cor al-1.
r=4
g
0\
jile]
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CH2 E;; 1 UFE 2: 16.844 o 191.2 o  18.948 nH
50 OPR HPO GHz
PRm i 14.453 o
55:238 o
Cor 838 MHz
152588 3
878 MHz
H1d
S5TART .@5@ UP@ BEY CHz STOP 3.000 HPH @H@ GHz
RF IN port Impedance
Condition
VLNA:2.8V, VCONT:0-1V
Vmix=Vio=0V
18 May 2@2aL 15:5R@2:19
CHL Bpy  lag MAG 5 dB/ REF @ dB 2 -5.284 dB
[Z] .850 ¢on Bdo oHz
PRm I[-4.2
8
Cor a|-6.5¢3 dp
8 Z|
A/
e\ V4
Hld
CH2 Bz 1 U FE 2: 14.877 o 4.3306 0 B818.86 gH
359 208 WEB GHz
PRm 1: 11.941 o
218,666 mo
Cor 839 MHz
i 4%88% 3
478 MHz
Hid
_,,
5TART .OSH U@@ OED CHz STOP 3.0UQ AP PE@ GHz
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NJG1712KC1

B TYPICAL CHARACTERISTICS (LNA, with test circuit)

18 May 2201 16:389:44

18 May 20041 16:41:13

CHL By lag MAG 5 dB/ REF @ dB L -11.785 dB  CHL Egq lag MAG & dB/ REF @ dB 1 -1.828 dB
(] .6850 @OW PAgD GHz 2] .B850 (OW AQD GHz
PRm PRm
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START .l0F K@@ BE@ GH=z STOP 20.0U@ HPH @M@ CHz START .1PF E@@ @H@ CHz STOP 20.002 ERRA QA3 CHz
S11&S22 (~20GH?z) S11&S22 (~20GH?z)
Condition Condition
VLNA=2.8V, VCONT:1-9V VLNA:2.8V, VCONT:O-]-V
Vumix=Vio=0V Vmix=Vio=0V
18 May 224t 1B6:42:22 18 May 22a1 15:43:22
CHL Hp;  lag MAG 5 dB/ REF @ dB L 14.169 4B CHL Sp;  lag MAG S dB/ REF @ dB L -9.585 dB
2] . 650 @0@ MG@ GHz| 2] . 850 ®0R AQA GHz
PRm ’WL\ PRm
Cor I \ Cor
[\
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N\ A
] ,, A /1 |
| \ \ [\ / |
H1d \ / | Yy Are ]\ =~ Ll
CH2 By5  lag MAG 5 dB/ REF @ dB 1:-19.183 dB CH2 B33 lag MAG G dBs/ REF @ dB 1:-41.667 dB
.850 PoR BgE GHz| .850 $oR Fge GHz|
PRm PRm
Cor Cor
A
O\
. / // \‘
H1d 'V\\ \\ HId / |
S5TART .10W HP® BHQ CHz STOP 20.0W@ HABH DE@ GHz START . 10W E@O BHG GHz STOP 20.0W® ABA BEA GHz
S21&S12 (~20GHz) S21&S12 (~20GH?z)
Condition Condition
VLNA:2.8V, VCONT:1-9V VLNA:2.8V, VCONTZO.:LV
Vumix=Vio=0V Vumix=Vio=0V
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B TYPICAL CHARACTERISTICS (LNA, with test circuit)

Gain (dB)

Gain (dB)

20

15

20

18

16

14

12

10

Gain vs.V (Variable Ta)
CONT
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Gain vs. Ta (Variable VCO )
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Vmix=VLo=0V Vuix=VLo=0V
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NJG1712KC1

B TYPICAL CHARACTERISTICS (LNA, with test circuit)

OIP3, IIP3 vs. Ta

OIP3, IIP3 vs. Ta

IP3 (dBm)
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Vuix=Vio=0V Vmix=V,o=0V
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NJG1712KC1

ETYPICAL CHARACTERISTICS (MIXER, with test circuit)

Gc, NF vs. RF Frequency Gc, NFvs. LO Power
12 F 112 12 ‘| {12
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830 835 840 845 850 855 860 865 870 -40 -35 -30 25 -20 -15 -10 -5 0 5 10
RF Frequency (MHz) LO Power (dBm)
Condition Condition
f||:=110MHZ f”::llOMHZ
fR|:=830"‘870MHZ, PR|:='25dBm fRF:850MHZ, PRF:'ZSdBm
Lower LOCAL, P, o=-10dBm fLo=740MHz
VLNA:VCONT:OV VLNA:VCONTZOV
VMIX:VLO:2-8V VM|X=V|_0=2.8V
OIP3, IIP3 vs. RF Frequency OIP3, IIP3 vs. LO Power
18 ] 11 18'
] 6 :
17 {10 ' [ /\\O‘lg/_
14
OIP3 / _ : /
—~ 16 9 E 12
O A -
Q 1] o 2 1wt}
Z 15 18 T o / PEN
[¢] ™ & 8 | 7 A
o ] o ;)“ (I \
O 14 17 = & 6| NP3
P3 o 17
] 4
13 == ——=—T""6
- d__1__F )
b L s o
830 835 840 845 850 855 860 865 870 40 -35 -30 -25 -20 -15 -10 -5 0 5 10
RF Frequency (MHz) LO Power (dBm)
Condition Condition
fir=110MHz fir=110MHz
frRe=830~870MHz, Pre=-25dBm frRr,=850+850.1MHz, Prr=-25dBm
frr oFrser=100kHz fLo=740MHz
Lower LOCAL, P o=-10dBm Vina=Vcont=0V
Vina=Veont=0V OIP3=(3xIF-IM3)/2 Vuix=V10=2.8V
Vux=V,0=2.8V IP3=0IP3-Gc
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NJG1712KC1

HETYPICAL CHARACTERISTICS (MIXER, with test circuit)

IF Output Power (dBm)

LO to RF Leakage (dBm)
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IF Output Power vs. RF Power
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RF Power (dBm)
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f||:=110M Hz

fR|:=850M Hz

fLo=740MHz, P 5=-10dBm
Vina=Vcont=0V
VM|x:V|_o:2.8V

LO Leakage vs. LO Frequency
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IF,IM3 vs. RF Power

RF Power (dBm)
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ETYPICAL CHARACTERISTICS (MIXER, with test circuit)

CHL

PRm

Cor

Hld

CH2

PRm

Cor

Hld

CHL

PRm

Hld

CH2

PRm

Hld

18 May 2021 1e:@R:17

511 lag MAG 5 dBs REF 9 dB 2 -16.015 dB
23] .850 @A Bgo GHzl
I[-11.823 4
832 MH=z
e -26.333 dBj
819 MHz
1]
511 1 UFB E] 2: 36.387 o 1.2588 o 235.88 gH
asa 2P BB GHz
29.124 o
-2.373 0
830 MHz
Vo ¥ 451897 8
y 878 MHz
START .B50 KB U8 GHz STOP 3.00Q HoHd OUB GHz
MIXER IN Impedance
Condition
LOCAL IN, IF OUT 50Qterm.
Vina=Vcont=0V
VM|X:V|_o:2.8V
18 May 22041 16:27:23
Bq11 lag MAC E dBs REF 9 dB 1 -21.278 dB
|L:23] .1190 @A Bge GHz
] ——
\| /
V
511 1 UFS 1: 86.316 mU 74.545 °
119 ool BB GHz
ETART .@50 BB QUA CHz STOR .200 Bead 2Ba CHz

IF OUT Impedance

Condition

MIXER IN,LOCAL IN 50Qterm.
Vina=Vcont=0V
VM|X=V|_O=2.8V

CHL

Hld

CH2

PRm

Hld

S11

NJG1712KC1

18 May 20a1 1e:@4:23

lag MAG 5 dB/ REF © dB 2 -18.873 dB

i)

.74 ¢od mde GHz|

I1-12.8H1 dEI
- MH

iré=17] F3
e -29.352 dB|
768 MHZz

A

511

ETART

New Japan Radio Lo, Ltd.

/
L
L

1 UFS 2: 113.81 mU -111.74 °

740 0oR BBB GHz

: 24g .34 my
750"z
222592 ™
760 MHz

.18 U8 BHO CHz STOP 3.040 HOHW QHUB CHz

LOCAL IN Impedance
Condition

MIXER IN, IF OUT 50Qterm.
Vina=Vcont=0V
VM|X:VLO:2.8V
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NJG1712KC1

HETYPICAL CHARACTERISTICS (MIXER, with test circuit)

Conversion Gain vs. RF Frequency

NF vs. RF Frequency

12 8
gt s A TGRS Sk i =]
oM L = T IR R ROy v Ot E L) R IR -]
=) e e ettt ettt sieletelt Retetetads -===" PR R POV NP FTELL G sl Sl S 1
c wpEET 1 Lo e T
IS Tl 4Ll d-_1_ 1 ~ —"\—T—"-T 1 _i
o - ] o ST e ]
c 9 )
o
5 LZL 1
T 8
z 3 ]
o —_— 0 o o e o ]
O 7 -40°C +25°C ] — -40°C +25C ]
""" 20°C T +45°C 2 ——-20°C """"Teas’c
""" 0°c — —+85°C | TtrtTo’c TTTTT485°C
6 : . 1
830 835 840 845 850 855 860 865 870 830 835 840 845 850 855 860 865 870
RF Frequency (MHz) RF Frequency (MHz)
Condition Condition
f||:=110MHZ f||:=110MHZ
frr=830~870MHz, Pre=-25dBm fre=830~870MHz, Prr=-25dBm
Lower LOCAL, P, o=-10dBm Lower LOCAL, P, o=-10dBm
Vina=Vcont=0V Vina=Vcont=0V
VM|x:V|_o:2.8V VM|)(:VLO:2.8V
OIP3, IIP3 vs. RF Frequency
17 T 1 10
[ OIP3 L -
16 eI e — I oo mmet
- ’_:—-;?:-:— -
~ 15 |— 1s
= [ — -40°C +25°C 1P3 =
@ [ ... 25°C —— +45°C 1] o
- B 0°c  — —+85°C =T 17 =
o L-- - 1 -7 2
O 13 power= === L — —]6 —
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RF Frequency (MHz)
Condition
f||:=110MHZ
fre=830~870MHz, Prr=-25dBm
frr orrser=100kHz
Lower LOCAL, P, o=-10dBm
Vina=Veont=0V
VM|)(:VLO:2.8V
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NJG1712KC1

ETYPICAL CHARACTERISTICS (MIXER, with test circuit)

Conversion Gain (dB)

IP3 (dBm)

Conversion Gain vs. Lo Power
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LO Power (dBm)
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f||:=110MHZ
fR|:=850MHZ, PR|:='25dBm
fLo=740MHz
Vina=Vcont=0V
VM|)(:VLO:2.8V
IP3 vs. LO Power
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Conditiorlfo Power (dBm)

f||:=110M Hz

fR|:=850+850. 1MHz, PR|:='25dBm

f|_o=74OM Hz
Vina=Veont=0V
VMIX:VLO:2-8V

NF vs. LO Power
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B TEST CIRCUIT
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RE IN RE OUT
Orientation Mark Cc4
L1
C1 / Vina
L3
L2 Ics
1 ATT |_{>— 10
LNA
Vo O r 2 ’-‘7—< 9
c2 I ER
3 hn 8 MIXER IN
L4
IF OUT 4 7 HE
L8 cs c5
Vi . l <l“”—| 6 LOCAL IN
Cc10 I R1 LOCAL Amp L5
L6 FLP10-C1 (Top View)
I_E
c7
VLO
850MHzBAND
PART ID Lower LOCAL COMMENT
fLo=740MHz, 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)
Cc2 1000pF MURATA (GRM36)
C3 0.01uF MURATA (GRM36)
C4 1.5pF MURATA (GRM36)
C5 100pF MURATA (GRM36)
C6 100pF MURATA (GRM36)
C7 0.01uF MURATA (GRM36)
C8 8pF MURATA (GRM36)
C9 1000pF MURATA (GRM36)
C10 0.01uF MURATA (GRM36)
R1 100 1005 Size
New Japan Radio Lo, Ltd.
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B RECOMMENDED PCB DESIGN
RF IN

1712 17 7 %"”"’W’ Ej 5
. Z
VconT 7 <43 _C4
G777 y Gz g
§

LOCAL IN

PCB (FR-4): t=0.2mm
MICRO STRIPLINE WIDTH=0.4mm (Zo=500)
PCB SIZE=23.0x17.0 mm

New Japan Radio Co.Lid e
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BPACKAGE OUTLINE (FLP10-C1)

3.010.1

0.7540.05
+0.1
10 6 0.15-0.05
wivivinlvwEn —EEE
o
017
ﬂp - -
0.124 N @
\
e

' 05 05 | |
T
3 ‘J Lo.zs mi‘n.
N 1
0.2 min.
i
i
\
\
!
- \ \
[ T T T T T T T 717 S ‘ ‘

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.

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 Lo, Ltd.
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