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Froaucts SUimimainry

Frequency ‘ P1dB ‘ OoIP3 ‘ NF Vcc ‘ Id ‘ PKG
[dBm] [dBm] [dB] [\ [mA] Type
850 23.5 20.5 334 2.9
1850 21.6 19.1 324 3.0
RG201 2140 20.9 18.6 31.2 3.0 5 65 SOT89
2450 20.2 17.7 30.2 3.0
2600 19.6 19.0 30.0 3.0
850 21.0 18.1 34.2 5.5
1850 20.0 19.0 343 5.6
RG206 2140 19.9 18.5 32.2 5.6 5 61 SOT89
2450 19.7 17.7 31.6 5.6
2600 18.9 19.0 31.0 5.6
850 17.6 17.3 31.1 3.2
1850 17.0 15.5 28.7 3.3
RG301 2140 16.8 14.3 27.5 3.3 5 44 SOT89
2450 16.5 13.3 25.7 3.3
2600 16.5 15.5 25.5 3.3
=3.3V/ Gain:blockt MMIC
Part No. Frequency Gain P1dB OIP3 NF Vcc Id (¢}
[MHz] [dB] [dBm] [dBm] [dB] [V] [mA] Type
70 25.8 19.0 31.0 1.63
900 19.0 20.0 33.5 1.60
RG511 33 51
1900 13.6 19.7 33.1 1.60
2650 11.3 19.7 31.7 1.70 SOT363-
700 19.2 15.0 24.0 1.65 6L
900 18.9 17.0 25.7 1.62
RG512 3.3 27
1900 14.2 20.0 30.0 1.62
2650 1.7 21.6 314 1.65

RA031

OIP3 ‘ NF

[dBm] [dB]
850 20.7 24.1 441 4.4
1850 16.6 24.0 40.0 4.4
2140 15.2 23.9 39.0 4.5
2350 14.4 24.3 39.1 4.4
2600 13.4 25.0 37.0 4.4

Vcc
[Vl

Id
[mA]

82

PKG
Type

SOT89

Oct-2019 Verl5

Phone: 82-31-304-8118 Fax: 82-31-624-5444 Order on-line at
Application support: dukielee@ardtech.co.kr




Frocucts Sumimairy

Frequency P1dB OIP3
[MHZz] [dBm] [dBm]
70 271 21.0 38.2 3.2
140 26.9 21.0 37.9 3.2
RG614 5 920 SOT89
240 26.6 21.0 37.7 3.5
500 26.2 21.0 37.3 3.5
70 18.8 24.0 44.0 4.6
140 18.6 24.3 42.0 4.8
RG625 5 84 SOT89
240 18.6 24.7 43.0 4.9
500 18.1 24.2 385 4.6

= Low Noise Amplifier MMIC

Frequency Gain P1dB
[MHz] [dB] [dBm]
850 19.8/19.5 23.0/21.5 37.0/34.0 0.85/0.85
1850 14.5/14.3 22.5/19.0 39.0/33.0 0.82/0.82
RL101 5/3.3 79/55 SOT89
2140 13.5/13.2 22.5/19.0 39.2/33.2 0.91/0.90
2600 11.8/11.5 22.5/18.0 39.5/31.3 0.96/0.94
850 20.4/19.8 21.0/16.0 31.0/28.5 1.15/1.10
1850 15.5/15.2 23.5/19.0 35.0/28.4 0.95/0.93
RL102 5/3.3 46/28 SOT89
2140 14.5/14.1 24.0/19.5 35.0/28.1 1.13/1.10
2600 12.7/12.5 24.6/20.0 36.0/29.3 1.14/1.12
900 19.0 20.0 33.0 0.85
1900 13.5 19.8 32.9 0.87
RL531 3.3 50 SOT363
2140 12.9 19.5 33.0 0.91
2650 11.2 19.3 31.3 0.98
900 18.9 17.0 25.7 0.92
1900 14.2 20.0 30.0 0.92
RL532 3.3 27 SOT363
2140 13.5 20.6 30.3 0.93
2650 11.7 21.6 314 0.95
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Froducts Sumimary

Frequency Insertion Isolation Return loss [dB] el s PKG
[MHz] Loss [dB] [dB] e Balance Balance Type
[dB] [deg]
700 3.64 17.0 22.3 21.9 0.03 0.2
800 3.62 24.6 38.7 23.3 0.02 0.2
RD103 SOT26
900 3.65 23.2 22.2 24.5 0.03 0.2
1000 3.72 16.5 15.8 25.8 0.03 0.1
1700 3.59 15.0 17.7 221 0.03 0.2
2000 3.59 26.6 171 29.7 0.02 0.1
RD104 SOT26
2300 3.64 28.0 14.8 349 0.01 0.1
2500 3.86 16.2 10.9 20.4 0.06 0.1
= RF Mixer MMIC LO power = 0dBm, IF = 70MHz, T,=25°C, Zs=Z,=50
LO & RF IF Conversio LO - RF Input
Part No. Frequency Frequency nlLoss [CIIIE;] Isolation P1dB [\\;]c[c r{1l 2]
[GHZz] [MHZz] [dB] [dB] [dBm]
0.8-1.1 9.2 32.1 -14.0 24.0
DC - 350 3.3/22
0.7-15 9.1 323 -12.8 22.0
RM101 MSOP8
0.8-1.1 8.8 30.0 -14.6 24.2
DC - 350 5/34
0.7-15 9.2 31.0 -15.6 23.6
1.7-1.9 9 28.5 -7.8 20.5
1.9-21 50 - 300 9 30.5 -6.8 20.0 3.3/23
21-24 9 30.0 -7.0 18.0
RM102 MSOP8
1.7-1.9 8.5 27.6 -8.0 22.0
1.9 -21 50 - 300 8.8 29.5 -8.0 20.0 5/35
21-24 9.2 29.5 -8.6 18.0
0.85/0.71 6.7 24.0 10.0 19.0
1.80/1.66 5.4 26.5 6.6 17.5
RM210 140 3.3/5 SC70-6L
2.10/1.96 4.7 29.5 4.8 18.0
2.60/2.46 5.2 25.0 5.2 17.5
0.85/0.71 7.6 27.7 11.2 18.1
1.80/1.66 6.4 30.7 5.8 19.3
RM210D 140 3.3/9 DFI\g-XZ-
2.10/1.96 6.2 30.4 5.8 18.0
2.60/2.46 6.8 30.5 5.0 18.2
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RDTECH
DVANCED RADIO DEVICE RGZO1

50-6000MHz
InGap HBT Gain Block MMIC Amplifier

Product Description Features

RG201 is a high performance InGap HBT MMIC ¢ High gain 23.5dB at 850MHz
gain block amplifier utilizing a Darlington pair ¢ P1dB=20.5dBm at 850MHz
configuration with an active bias circuit and it can ¢ Unconditionally stable
be used as a cascadable 50 ohm RF gain block ¢ Single fixed 5V supply
applications that require high gain and excellent ¢ Industry standard SOT-89 package
stable amplification. It's housed in a lead-free/ ¢ Lead-free, RoHS compliant, Green

green/RoHS-compliant SOT-89 industry-standard

SMT package and internally matched to minimize

\?,0 FREF
number of external bias component &q\
A Q
Applications RoHS

l |
. p
Component Dlagram « PA driver amplifier — o

¢ Wireless infrastructure

e Cellular, PCS, GSM, WCDMA, LTE
¢ Wireless data system, Satellite terminals

Specification

Parameter . Condition Units
Typ.
22.0 235 850MHz dB
Small Signal Gain 20.1 21.6 1850MHz dB
194 20.9 2140MHz dB
Compression 17.6 19.1 1850MHz dBm
314 334 850MHz dBm
Third Order Intercept Point
304 324 1850MHz dBm
Input Return Loss -18.0 850MHz dB
Output Return Loss -18.4 850MHz dB
Reverse Isolation -26.2 850MHz dB
Noise Figure 2.9 850MHz dB
Device Voltage 5 \
Device current (Icq) 57 65 75 mA
Thermal Resistance 66 Junction °C/W
to lead

Test condition: Vcc=5V, I,=65mA Typ., OIP; Tone Spacing=1MHz, P_, per tone=7dBm T,=25°C, Z;=Z, =50
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RG201 RDTECH

50-6000MHz

InGap HBT Gain Block MMIC Amplifier BVANRER RARIE. REviRE
Absolute Maximum Ratings
Parameter Rating Unit
Max Device Voltage(Vp) 55 \
Max Device Current(lp) 100 mA A
Max RF Input Power 20 dBm ‘%'\
Max Operating Dissipated Power 0.55 w ATTENTION
OBSERVE PRECAUTIONS
Junction Temperature(T)) +150 °C FOR HANDLING
ELECTROSTATIC
Operating Temperature(T,) -40 to +85 °C SENSITIVE DEVICES
Storage Temperature -65 to +150 °C
ESD Sensitivity(HBM) Class 1C
Moisture Sensitivity Level MSL1
Typical Electrical Specification
Parameter 850MHz 1850MHz 2140MHz 2450MHz Unit
S21 235 21.6 209 20.2 dB
OIP3 334 324 31.2 30.2 dBm
P1dB 20.5 19.1 18.6 17.7 dBm
S11 -18.0 -22.6 -19.7 -17.4 dB
S22 -184 -12.6 -12.5 -12.7 dB
S12 -26.2 -255 -253 -25.1 dB
NF 2.9 3.0 3.0 3.0 dB

Test condition: Vcc=5V, 1,=65mA Typ., OIP; Tone Spacing=1MHz, P, per tone=7dBm T =25°C, Z;=Z, =50
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RG201

50-6000MHz

InGap HBT Gain Block MMIC Amplifier

S-Parameter Over Temperature
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RGO e RDTECH

InGap HBT Gain Block MMIC Amplifier BVANRER RARIE. REviRE

Icc vs. Vcc Over Temperature and Noise Figure

NF vs. Frequency Current vs. Voltage Over Temperature
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RG201 RDTECH

50-6000MHz
InGap HBT Gain Block MMIC Amplifier BVANRER RARIE. REviRE

Package Mark and Dimensions
Dimension in inches[Millimeters]

0.177[4.5]
0.068[1.73]
A 4 A
b * Part Number : RG201
RG201 ** Lot Code : YY = Year
0.094[2.40 (Date Code) ww = Working Week
0-161[409] YYWWXX : I XX = Tracking Number
! ! ! '
! ! !
1 U .
A L |
l——| i ] ]
i0‘06[1‘5] i
l—
0.118[3.0]
Y
1.059[1.5] l @ U U
=) -
i [ ] [ | ©
™
=) > e
I o 0.018[0.42]
Recommended PCB Pad Pattern
Dimension in inches[Millimeters]
0.047[1.2]
0.019[0.5]
0.047[1.2]
0.033[0.84]
0.024[0.63]
0.065[1.67] 0.11[2.8]
B 0.026[0.68]
0.036[0.93]
0.078[2.0]
0.039[1.0]
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RG201

50-6000MHz

InGap HBT Gain Block MMIC Amplifier

RDTECH

DVANCED RADIO DEVICE

Vcc

Application Schematic & BOM

+ J—
—in C5 C1 100pF Capacitor, 0603 type
— C4
Cc2 100pF Capacitor, 0603 type
— C3
L1 c3 100pF Capacitor, 0603 type
o I I . RG201 o c4 1000pF Capacitor, 0603 type
c1 C2
C5 10uF Capacitor, Tantalum
= L1 39nH Chip inductor, 0805 type
Evaluation PCB Layout
00O0d 2 C5 10
0$538QIQ@ |80
0000 55656660 o
ARDTECH_ 3| | |3
SOT89 -Ver 2.0 o o
FR-4, H=0.93mm o o
0000 0000 ’;Ekoooo
oooo| Q-0 O @ oo0o
D000 O OOOOO B acr\hnr\
— HEE =
RE_IN o RF_OUT
[eeoo O0O00000Qp0000OO0O0
O O OOl AR
0000 O 0000
Dielectric Constant FR-4/4.6
Dielectric Height 0.036[0.93]
Copper Thickness 1 oz
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RDTECH
DVANCED RADIO DEVICE RGZO6

50-6000MHz
InGap HBT Gain Block MMIC Amplifier

Product Description Features

RG206 is a high performance InGap HBT MMIC ¢ High OIP3 = 34.2dBm at 850MHz
gain block amplifier utilizing a Darlington pair ¢ P1dB=18.1dBm at 850MHz
configuration with an active bias circuit and it can ¢ Unconditionally stable
be used as a cascadable 50 ohm RF gain block ¢ Single fixed 5V supply
applications that require high gain and excellent ¢ Industry standard SOT-89 package
stable amplification. It's housed in a lead-free/ ¢ Lead-free, RoHS compliant, Green

green/RoHS-compliant SOT-89 industry-standard

SMT package and internally matched to minimize

\?,0 FREF
number of external bias component &q\
A Q
Applications RoHS

l |
. p
Component Dlagram « PA driver amplifier — o

¢ Wireless infrastructure
e Cellular, PCS, GSM, WCDMA, LTE

¢ Wireless data system, Satellite terminals

Specification

Parameter . Condition Units
Typ.
19.5 21.0 850MHz dB
Small Signal Gain 18.5 20.0 1850MHz dB
18.2 19.7 2140MHz dB
Output power at 1-dB 16.6 18.1 850MHz dBm
Compression 17.5 19.0 1850MHz dBm
32.2 34.2 850MHz dBm
Third Order Intercept Point
32.3 343 1850MHz dBm
Input Return Loss -18.0 850MHz dB
Output Return Loss -12.1 850MHz dB
Reverse Isolation -28.9 850MHz dB
Noise Figure 55 850MHz dB
Device Voltage 5 \
Device current (Icq) 53 61 71 mA
Thermal Resistance 66 Junction °C/W
to lead

Test condition: Vcc=5V, I,=61mA Typ., OIP; Tone Spacing=1MHz, P , per tone=7dBm T,=25°C, Z;=Z, =50
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RG206 RDTECH

50-6000MHz

InGap HBT Gain Block MMIC Amplifier BVANRER RARIE. REviRE
Absolute Maximum Ratings
Parameter Rating Unit
Max Device Voltage(Vp) 55 \
Max Device Current(lp) 100 mA A
Max RF Input Power 24 dBm ‘%'\
Max Operating Dissipated Power 0.55 w ATTENTION
OBSERVE PRECAUTIONS
Junction Temperature(T)) +150 °C FOR HANDLING
ELECTROSTATIC
Operating Temperature(T,) -40 to +85 °C SENSITIVE DEVICES
Storage Temperature -65 to +150 °C
ESD Sensitivity(HBM) Class 1C
Moisture Sensitivity Level MSL1
Typical Electrical Specification
Parameter 850MHz 1850MHz 2140MHz 2450MHz Unit
S21 21.0 20.0 19.9 19.7 dB
OIP3 34.2 343 322 31.6 dBm
P1dB 18.1 19.0 18.5 17.7 dBm
S11 -18.0 -18.2 -18.1 -17.6 dB
S22 -104 -12.1 -11.2 -11.0 dB
S12 -28.9 -28.2 -28.1 -27.7 dB
NF 5.5 5.6 5.6 5.6 dB

Test condition: Vcc=5V, I,=61mA Typ., OIP; Tone Spacing=1MHz, P, per tone=7dBm T =25°C, Z;=Z, =50
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RG206

50-6000MHz

InGap HBT Gain Block MMIC Amplifier

S-Parameter Over Temperature
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RG206 RDTECH

50-6000MHz
InGap HBT Gain Block MMIC Amplifier BVANRER RARIE. REviRE

Icc vs. Vcc Over Temperature and Noise Figure

NF vs. Frequency Current vs. Voltage Over Temperature
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RG206 RDTECH

50-6000MHz
InGap HBT Gain Block MMIC Amplifier BVANRER RARIE. REviRE

Package Mark and Dimensions
Dimension in inches[Millimeters]

_ 0.177[4.5]
0.068[1.73]
A ' ™
* Part Number : RG206
RG 206 ** Lot Code : YY = Year
0.094[2.40 (Date Code) ww = Working Week
0.161[4.09] YYWWXX : ] XX = Tracking Number
! ; ! '
! f !
I ! | —
] | |
f——! i ] ]
{0.06[1.5] |
l—
0.113[3.0]
ool |\ |z i i
r o
A [ ] [ | © ]
b ™
Q
S 0.018[0.42]
Recommended PCB Pad Pattern
Dimension in inches[Millimeters]
0.047[1.2]
‘ 0.019[0.5]
0.047[1.2]
0.033[0.84]
0.024[0.63]
0.065[1.67] 0.11[2.8]
B 0.026[0.68]
0.036[0.93]
0.078[2.0]
0.039[1.0]
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RG206

50-6000MHz

InGap HBT Gain Block MMIC Amplifier

RDTECH

DVANCED RADIO DEVICE

Vcc

Application Schematic & BOM

+ J—
—in C5 C1 100pF Capacitor, 0603 type
— C4
Cc2 100pF Capacitor, 0603 type
— C3
L1 c3 100pF Capacitor, 0603 type
o I I . RG206 o c4 1000pF Capacitor, 0603 type
c1 C2
C5 10uF Capacitor, Tantalum
= L1 12nH Chip inductor, 0805 type
Evaluation PCB Layout
00O0d 2 C5 10
0$538QIQ@ |80
0000 55656660 o
ARDTECH_ 3| | |3
SOT89 -Ver 2.0 o o
FR-4, H=0.93mm o o
0000 0000 Lﬂkoooo
oooo| Q-0 O d@oo0o
D000 O OOOOO B acr\hhr\
== R —_—
RE_IN o RF_OUT
[eeoo O0O00000Qp0000OO0O0
O O OOl AR
0000 O 0000
Dielectric Constant FR-4/4.6
Dielectric Height 0.036[0.93]
Copper Thickness 1 oz
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RDTECH

DVANCED RADIO DEVICE

RG301

50-6000MHz

InGap HBT Gain Block MMIC Amplifier

Product Description

RG301 is a high performance InGap HBT MMIC
gain block amplifier utilizing a Darlington pair
configuration with an active bias circuit and it can
be used as a cascadable 50 ohm RF gain block
applications that require high gain and excellent
stable amplification. It's housed in a lead-free/
green/RoHS-compliant SOT-89 industry-standard
SMT package and internally matched to minimize

number of external bias component

Component Diagram

Features

¢ High OIP3 versus Low current value at 850MHz
P1dB=17.9dBm at 850MHz

¢ Unconditionally stable

¢ Single fixed 5V supply
¢ Industry standard SOT-89 package
¢ Robust ESD, Class 1C

¢ Lead-free, RoHS compliant, Green

FRE
P
V,

A Q
\QTS
0
O
S
TN
¢ Wireless infrastructure

e Cellular, PCS, GSM, WCDMA, LTE

¢ Wireless data system, Satellite terminals

Applications

e PA driver amplifier

Specification

Parameter Condition Units
Typ.
16.3 17.8 850MHz dB
Small Signal Gain 15.5 17.0 1850MHz dB
15.0 16.5 2140MHz dB
Compression 14.7 16.2 1850MHz dBm
29.1 31.1 850MHz dBm
Third Order Intercept Point
26.7 28.7 1850MHz dBm
Input Return Loss -24.9 850MHz dB
Output Return Loss -23.6 850MHz dB
Reverse Isolation -20.7 850MHz dB
Noise Figure 32 850MHz dB
Device Voltage 5 \
Device current (Icq) 38 44 50 mA
Thermal Resistance 66 Junction °C/W
to lead

Test condition: Vcc=5V, I,=44mA Typ., OIP; Tone Spacing=1MHz, P_, per tone=7dBm T,=25°C, Z;=Z, =50
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RG301 RDTECH

50-6000MHz
InGap HBT Gain Block MMIC Amplifier BVANRER RARIE. REviRE

Absolute Maximum Ratings

Parameter Rating Unit
Max Device Voltage(Vp) 55 \
Max Device Current(lp) 75 mA A
Max RF Input Power 18 dBm ‘%'\
Max Operating Dissipated Power 0.41 w ATTENTION
OBSERVE PRECAUTIONS
Junction Temperature(T)) +150 °C FOR HANDLING
ELECTROSTATIC
Operating Temperature(T,) -40 to +85 °C SENSITIVE DEVICES
Storage Temperature -65 to +150 °C
ESD Sensitivity(HBM) Class 1C
Moisture Sensitivity Level MSL1
Typical Electrical Specification
Parameter 850MHz 1850MHz 2140MHz 2450MHz Unit
S21 17.6 17.0 16.8 16.5 dB
OIP3 311 28.7 27.5 257 dBm
P1dB 17.3 15.5 14.3 133 dBm
S11 -24.9 -19.0 -174 -16.7 dB
S22 -23.6 -13.9 -12.9 -124 dB
S12 -20.7 -20.7 -20.8 -20.9 dB
NF 3.2 33 33 33 dB

Test condition: Vcc=5V, I,=44mA Typ., OIP; Tone Spacing=1MHz, P, per tone=7dBm T =25°C, Z;=Z, =50

Oct-2019 Ver1s Phone: 82-31-304-8118 Fax: 82-31-624-5444 Order on-line at
Application support: dukielee@ardtech.co.kr




RG301 RDTECH

50-6000MHz
InGap HBT Gain Block MMIC Amplifier BVANRER RARIE. REviRE

S-Parameter Over Temperature

s21 S11
5 -5
20 [ 10 | \
g5 f——— = = R = g 15— T-== L
a 10 F v 20 | s > d P Te—
[ [ \ \ 1. P o
[ +25C [ \ o +25C
51 - .= 485C [] 25T ‘\‘\/ ,l' - = 485C [ |
r | mm—-- -40C [ \ A N et -40C
0 [ 30 L b I
0 1 2 3 4 0 1 2 3 4
Frequency(GHz) Frequency(GHz)
S22 §12
-5 -5
A
10 P - -10
‘\ | 2
\ P R e
g 15 ) 7 g 15
3 \\ ,’l T
N A ’ o
L A) S - I
a .20 a\ via w20 | == =
[ NI/ | #
A}
\ 1250 4 +25C
= i == +85C [ ] 2 - = 485C
F '\_:’ ----- -40C I e _40C
30 L | .30 I
0 1 2 3 4 0 1 2 3 4
Frequency(GHz) Frequency(GHz)

P1dB and OIP3 vs. Frequency -

OIP3 vs. Frequency P14g vs. Frequency
40 ‘ 30 [ —
¥ +25C r +25C
s f - +85¢C| | »x [ — = +85C ||
I T g e -40¢ I S R B R 40¢
. £ |
=] r B Il 'E e
z s - Te— N
&25 a 15 | e
° r i R
20 [ 10
15 L 5 L I I L L L L L L
08 1 12 14 16 18 2 22 24 26 08 1 12 14 16 18 2 22 24 26
Frequency (MHz) Frequency(GHz)
Oct-2019 Ver1s Phone: 82-31-304-8118 Fax: 82-31-624-5444 Order on-line at

Application support: dukielee@ardtech.co.kr




RGO e RDTECH

InGap HBT Gain Block MMIC Amplifier DVANBED RADIO DEVIRE

Icc vs. Vcc Over Temperature and Noise Figure

NF vs. Frequency Current vs. Voltage Over Temperature
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RG301 RDTECH

50-6000MHz
InGap HBT Gain Block MMIC Amplifier BVANRER RARIE. REviRE

Package Mark and Dimensions
Dimension in inches[Millimeters]

0.177[4.5]

0.068[1.73]

Iy D
L * Part Number : RG301
RG301 ** Lot Code : YY = Year
0.094[2.40 (Date Code) ww = Working Week
0.161[4.09] YYWWXX : 1 XX = Tracking Number
! ; ! y
! ! !
[ ! [ —
Y 1 I |
—a i ] ]
i0‘06[1'5] i
l—
0.118[3.0]
Y
wus | - i i
L™
[ - —
b ™
o > e
S 0.018[0.42]
Recommended PCB Pad Pattern
Dimension in inches[Millimeters]
0.047[1.2]
0.019[0.5]
0.047[1.2]
0.033[0.84]
0.024[0.63]
0.065[1.67] 0.11[2.8]
TR 0.026[0.68]
0.036[0.93]
0.078[2.0]
0.039[1.0]

Phone: 82-31-304-8118 Fax: 82-31-624-5444 Order on-line at

Oct-2019 Verl5
Application support: dukielee@ardtech.co.kr




RG301

50-6000MHz

InGap HBT Gain Block MMIC Amplifier

RDTECH

DVANCED RADIO DEVICE

Vcc

Application Schematic & BOM

+ J—
—in C5 C1 100pF Capacitor, 0603 type
— C4
Cc2 100pF Capacitor, 0603 type
— C3
L1 c3 100pF Capacitor, 0603 type
o I I . RG301 o c4 1000pF Capacitor, 0603 type
c1 C2
C5 10uF Capacitor, Tantalum
= L1 39nH Chip inductor, 0805 type
Evaluation PCB Layout
00O0d 2 C5 10
0$538QIQ@ |80
0000 55656660 o
ARDTECH_ 3| | |3
SOT89 -Ver 2.0 o o
FR-4, H=0.93mm o o
0000 0000 ’;Ekoooo
oooo| Q-0 O @ oo0o
D000 O OOOOO B acr\hnr\
— HEE =
RE_IN o RF_OUT
[eeoo O0O00000Qp0000OO0O0
O O OOl AR
0000 O 0000
Dielectric Constant FR-4/4.6
Dielectric Height 0.036[0.93]
Copper Thickness 1 oz
Oct-2019 Ver1s Phone: 82-31-304-8118 Fax: 82-31-624-5444 Order on-line at

Application support: dukielee@ardtech.co.kr




RDTECH

DVANCED RADIO DEVICE

RG511

50-4000MHz

High Linearity 3V Gain Block Amplifier

Product Description

RG511 is a high linearity and low noise Gain
Block Amplifier in a low-cost surface mount
package and provides 33.5dBm high OIP3 and
1.6dB Noise Figure at 900MHz. It is fabricated on a
compound semiconductor material and
conventional device technology. RG511 is available
lead-free /

in a /  RoHS-compliant

SOT363(SC70) package. The performance target is

green

designed for use as a receiver and transmitter in
wireless infrastructure system where high linearity
and low noise is required. Internal active bias
circuitry allows RG511 to maintain high linearity
and gain performance over temperature and
operate directly off a single +3.3V supply. All

devices are 100% RF and DC tested.

Features o FREE

+ High OIP3 33.5dBm at 900MHz &m\

« 19dB Gain at 900MHz R@HS
- P1dB=20dBm at 900MHz WQ
» 1.6dB Noise Figure at 900MHz T

¢ Unconditionally stable

* Single 3.3V supply, 50mA current

¢ No dropping resistor required

* Industry standard SOT363(SC70) package
¢ Lead-free, RoHS compliant, Green

Applications

¢ Broadband Gain Block

e Wireless infrastructure

¢ Cellular, PCS, GSM, WCDMA, WiBro, LTE
Component Diagram

GND RF OUT

GND GND

RF IN GND

SOT-363(SC70)

Specification

Parameter Condition Units
Typ.

17.6 19.0 900MHz dB
Small Signal Gain 12.3 13.6 1900MHz dB

11.5 12.8 2140MHz dB

18.5 20.0 900MHz dBm
Output power at 1-dB Compression

18.2 19.7 1900MHz dBm

31.5 335 900MHz dBm
Third Order Intercept Point

3141 331 1900MHz dBm
Input Return Loss -19.8 900MHz dB
Output Return Loss -16.7 900MHz dB
Reverse Isolation -25.3 900MHz dB
Noise Figure 1.6 900MHz dB
Device Voltage 33 Y
Device current (Icq) 35 49 mA
Thermal Resistance 41.6 Junction °C/W

to lead

Test condition: Vcc=3.3V, 1,=49mA Typ., OIP; Tone Spacing=1MHz, P, per tone=6dBm T =25°C, Z;=Z =50

Oct-2019 Verl5

Phone: 82-31-304-8118 Fax: 82-31-624-5444 Order on-line at
Application support: dukielee@ardtech.co.kr




RG511

50-4000MHz

High Linearity 3V Gain Block Amplifier

RDTECH

DVANCED RADIO DEVICE

Absolute Maximum Ratings

Parameter Rating Unit
Max Device Voltage(Vp) 5.0 \Y A
Max Device Current(lp) 100 mA
Max RF Input Power 10 dBm ‘m
Max Operating Dissipated Power 0.5 W OBSQ;I;/EEPL\IE—ELCU)EONS
FOR HANDLING
Junction Temperature(T)) +150 °C ELECTROSTATIC
SENSITIVE DEVICES
Operating Temperature(T,) -40 to +85 °C
Storage Temperature -65 to +150 °C
ESD Sensitivity(HBM) Class 1B
Moisture Sensitivity Level MSL1
Typical Electrical Specification
Parameter 70MHz 150MHz 700MHz 900MHz Unit
S21 25.8 25.1 20.2 19.0 dB
OIP3 31.0 31.2 32.7 335 dBm
P1dB 19.0 18.8 19.8 20.0 dBm
S11 -17.8 -20.1 -19.8 -19.8 dB
S22 -18.2 -27.8 -17.2 -16.3 dB
S12 -30.1 -29.9 -26.6 -253 dB
NF 1.63 16.2 1.61 1.60 dB
Parameter 1900MHz 2140MHz 2650MHz Unit
S21 13.6 12.8 113 dB
OIP3 331 333 31.7 dBm
P1dB 19.7 19.8 19.7 dBm
S11 -16.7 -16.8 -28.7 dB
S22 -16.9 -22.1 -184 dB
S12 -20.0 -19.3 -17.6 dB
NF 1.60 1.65 1.70 dB

Test condition: Vcc=3.3V, I,=49mA Typ., OIP; Tone Spacing=1MHz, P_,, per tone=6dBm T =25°C, Z;=Z, =50

Phone: 82-31-304-8118 Fax: 82-31-624-5444 Order on-line at
Application support: dukielee@ardtech.co.kr
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RG511

50-4000MHz
High Linearity 3V Gain Block Amplifier

RDTECH

DVANCED RADIO DEVICE

60~80MHz Reference Application Circuit

Vee Parameter/Freq.(MHz) 60 70 80 Unit
Small Signal Gain 25.9 25.8 25.7 dB
228a . S11 134 | <178 | 253 dB
=F
- S22 -17.4 -18.2 -17.9 dB
Output P1dB 18.9 19.0 192 | dBm
Output OIP3* 30.6 31.0 317 | dBm
| Value | BOM | Value | BOM | Noise Figure 163 | 163 | 163 | a8
lcq 51 mA
| oo [ o [P
8200pF c6 10uF Vec 33 v

*Width and Length of Micro-strip line dimension in mm[mil]

S-Parameter Over Temperature vs. Freq. at 60~80MHz

* Pout=6dBm/tone
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50-4000MHz
High Linearity 3V Gain Block Amplifier

RDTECH

DVANCED RADIO DEVICE

P1dB, OIP3 and Noise Figure Performance at 60~80MHz
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RG511

50-4000MHz

High Linearity 3V Gain Block Amplifier

140~150MHz Reference Application Circuit

RDTECH

DVANCED RADIO DEVICE

Value

8200pF

8200pF

| o [ e
c6

Vee Parameter/Freq.(MHz) 140 150 160 Unit

Small Signal Gain 25.2 25.1 25 dB

' S11 -17.5 -20.1 -21.4 dB
1

- S22 -28.2 -27.8 -26.4 dB

Output P1dB 18.7 18.8 18.9 dBm

Output OIP3* 30.8 31.2 61.4 dBm

i i i Noise Figure 162 | 162 | 162 | dB

N N . N -

10uF Vcc 33 \"

*Width and Length of Micro-strip line dimension in mm[mil]

* Pout=6dBm/tone

S-Parameter Over Temperature vs. Freq. at 140~150MHz
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50-4000MHz
High Linearity 3V Gain Block Amplifier

RDTECH

DVANCED RADIO DEVICE

P1dB, OIP3 and Noise Figure Performance at 140~150MHz
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RG511 RDTECH

50-4000MHz
High Linearity 3V Gain Block Amplifier DVANBED RADIO DEVIRE

600~800MHz Reference Application Circuit

Vcce Parameter/Freq.(MHz) 600 700 800 Unit
Small Signal Gain 21.0 20.2 19.3 dB
S11 -16.2 -19.8 -18.4 dB
S22 -15.6 -17.2 -18.1 dB
Output P1dB 19.0 19.8 19.9 dBm
Output OIP3* 31.6 327 33.1 dBm
Noise Figure 1.61 1.61 1.61 dB
lcq 49 mA
Vcc 33 \'

*Width and Length of Micro-strip line dimension in mm[mil]

* Pout=6dBm/tone

S-Parameter Over Temperature vs. Freq. at 600~800MHz _
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50-4000MHz
High Linearity 3V Gain Block Amplifier BVANRER RARIE. REviRE

P1dB, OIP3 and Noise Figure Performance at 600~800MHz

P;.4g Vs. Frequency OIP3 vs. Pout Over Temp. @ 700MHz
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RG511 RDTECH

50-4000MHz
High Linearity 3V Gain Block Amplifier DVANBED RADIO DEVIRE

850~950MHz Reference Application Circuit

Vcce Parameter/Freq.(MHz) 850 900 950 Unit
Small Signal Gain 19.3 19.0 18.1 dB
S11 -22.6 -19.8 -19.2 dB
S22 -15.0 -16.3 -16.6 dB
Output P1dB 19.5 20.0 19.9 dBm
Output OIP3* 325 335 328 dBm
Noise Figure 1.60 1.60 1.60 dB
lcq 49 mA
Vcc 33 \'

*Width and Length of Micro-strip line dimension in mm[mil]

* Pout=6dBm/tone

S-Parameter Over Temperature vs. Freq. at 850~950MHz _
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50-4000MHz
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P1dB, OIP3 and Noise Figure Performance at 850~950MHz

P;_gg Vs. Frequency OIP3 vs. Pout Over Temp. @ 900MHz
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1800~2200MHz Reference Application Circuit

Vcc

Parameter/Freq.(MHz) 1800 1900 2140 Unit
Small Signal Gain 13.9 13.6 12.8 dB
S11 -15.7 -16.7 -16.8 dB
S22 -15.5 -16.9 -22.1 dB
Output P1dB 19.3 19.7 19.8 dBm
Output OIP3* 327 331 333 dBm
Noise Figure 1.60 1.60 1.61 dB
lcq 50 mA
Vcc 33 \'

*Width and Length of Micro-strip line dimension in mm[mil]

S-Parameter Over Temperature vs. Freq. at 1800~2200MHz
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P1dB, OIP3 and Noise Figure Performance at 1800~2200MHz

P;.48 Vs. Frequency OIP3 vs. Pout Over Temp. @ 1900MHz
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2300~2700MHz Reference Application Circuit _

Ve Parameter/Freq.(MHz) | 2300 | 2650 | 2750 | Unit

Small Signal Gain 12.4 11.3 11.0 dB
S11 -14.5 -28.7 -31.4 dB
S22 -19.5 -18.4 -18.1 dB
Output P1dB 19.6 19.7 19.9 dBm
Output OIP3* 32.6 31.7 31.0 dBm
Noise Figure 1.69 1.70 1.71 dB
lcq 51 mA
Vcc 33 \"

*Width and Length of Micro-strip line dimension in mm[mil]

* Pout=6dBm/tone

S-Parameter Over Temperature vs. Freq. at 2300~2700MHz _
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RG>11 RDTECH

50-4000MHz
High Linearity 3V Gain Block Amplifier BVANRER RARIE. REviRE

P1dB, OIP3 and Noise Figure Performance at 2300~2700MHz

P1.48 Vs. Frequency OIP3 vs. Pout Over Temp. @ 2650MHz
30 5T [
+25C
L E == +85C
a0 W1 T T T 1 |- a0 ||
g g
S0 o - T e = & 3
3 S
o o il il patatate SO S
i -4
15 +25C || 30
-+ = 485C
----- -40C
10 L ‘ b
2.3 24 25 26 2.7 1 2 3 4 5 6 7 8 9 10
Frequency(GHz) Pout/Tone(dBm)
OIP3 vs. Frequency NF vs. Frequency
45 T 2.5
L +25C
I — - — +85C +25C
40 —mMmF —F+—— =77 40C 1 2
E o
aQ z
T 35 : ® 1.5
S S i i O NSRS 3
o ™
———————————————— - ———— ]
]
30 5 1
z
25 L 0.5
23 2.4 2.5 26 2.7 2.3 24 25 26 27
Frequency (GHz) Frequency (GHz)
Oct-2019 Ver1s Phone: 82-31-304-8118 Fax: 82-31-624-5444 Order on-line at

Application support: dukielee@ardtech.co.kr




RG511

50-4000MHz

High Linearity 3V Gain Block Amplifier

Package Mark and Dimensions

C/2

RDTECH

DVANCED RADIO DEVICE

DIMENSIONS MILLIMETER

DIMENSIONS INCH

|

A 1.90 2.10 2.15 0.074 | 0.082 | 0.084
B
B 1.15 1.25 1.35 0.045 | 0.050 | 0.055
C 2.00 2.10 2.20 0.078 0.082 | 0.086
D 1.3 0.0512
E 0.65 0.0255
F F 015 | - | 030 | 0006 | - o012
Evaluation PCB Layout
OO | [T
arDTECH IO Mk
L rC o=
FR-4 HO.93mm ©Co 90000 o
Lol o]
2 8
DoGo a o
ooo 0| & o
= OO0 0000 4 el o
1 ] S ool | CeH g g 8
— 9 ol | PR
FF_IN D [ -IHI_LEﬁmtg
0 e O ”, = =
ees = (SRR o "' [‘:‘] 1
O ooo s} RF _OUT
[eRs RN REN Iﬁ oo
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PCB Substrate Information[mm]

Dielectric Constant FR-4/4.6
Dielectric Height 0.037[0.93]
Copper Thickness 1 oz

Oct-2019 Verl5
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RDTECH

DVANCED RADIO DEVICE

RG512

500-4000MHz

High Linearity 3V Gain Block Amplifier

Features

Product Description

RG512 is a low current and low noise Gain
Block Amplifier in a low-cost surface mount
package and provides 30dBm high OIP3 and
1.62dB Noise Figure at 1900MHz. It is fabricated
on a compound semiconductor material and
conventional device technology. RG512 is available
in a lead-free
SOT363(SC70)

targeted for use as a receiver and transmitter in

/ green
The

/  RoHS-compliant
package. performance s
wireless infrastructure system where high linearity
and low noise is required. Internal active bias
circuitry allows RG512 to maintain high linearity
and gain performance over temperature and
operate directly off a single +3V supply. All devices
are 100% RF and DC tested and internally matched
to 50 additional  external

ohms  without

components.

High OIP3 30dBm at 1900MHz
18.9dB Gain at 900MHz
P1dB=20dBm at 1900MHz
1.62dB Noise Figure at 1900MHz
Unconditionally stable

Single 3.3V supply, 27mA current

%\%O FREF
A Q
RQ_éH S
0
O
il
No dropping resistor required

Industry standard SOT363(SC70) package
Lead-free, ROHS compliant, Green

Applications

Broadband Gain Block
Wireless infrastructure
Cellular, PCS, GSM, WCDMA, WiBro, LTE

Component Diagram

GND RF OUT

GND GND

RF IN GND

SOT-363(SC70)

Specification

Parameter Condition Units
Typ.

174 18.9 900MHz dB
Small Signal Gain 12.7 14.2 1900MHz dB

11.0 13.5 2140MHz dB

18.5 20.0 1900MHz dBm
Output power at 1-dB Compression

19.0 20.6 2140MHz dBm

237 25.7 1900MHz dBm
Third Order Intercept Point

283 30.3 2140MHz dBm
Input Return Loss -22.1 1900MHz dB
Output Return Loss -16.8 1900MHz dB
Reverse Isolation -22.5 1900MHz dB
Noise Figure 1.62 1900MHz dB
Device Voltage 33 \Y
Device current (Icq) 17 27 mA
Thermal Resistance 41.6 Junction °C/W

to lead

Test condition: Vcc=3.3V, 1,=27mA Typ., OIP; Tone Spacing=1MHz, P, per tone=6dBm T, =25°C, Z;=Z, =50

Oct-2019 Verl5

Phone: 82-31-304-8118 Fax: 82-31-624-5444 Order on-line at
Application support: dukielee@ardtech.co.kr




RG>12 RDTECH

500-4000MHz
High Linearity 3V Gain Block Amplifier BVANRER RARIE. REviRE

Absolute Maximum Ratings

Parameter Rating Unit

Max Device Voltage(Vp) 5.0 Vv ‘

Max Device Current(lp) 60 mA

Max RF Input Power 10 dBm M\
ATTENTION

Max Operating Dissipated Power 03 w OBSERVE PRECAUTIONS
FOR HANDLING

Junction Temperature(T)) +150 °C ELECTROSTATIC

SENSITIVE DEVICES

Operating Temperature(T,) -40 to +85 °C

Storage Temperature -65 to +150 °C

ESD Sensitivity(HBM) Class 1B

Moisture Sensitivity Level MSL1

Typical Electrical Specification

Parameter 700MHz 900MHz 1900MHz 2140MHz 2650MHz Unit
S21 19.2 18.9 14.2 135 1.7 dB
OIP3 24.0 257 30.0 30.3 314 dBm
P1dB 15.0 17.0 20.0 20.6 21.6 dBm
S11 -8.8 -14.4 -22.1 -19.8 -17.7 dB
S22 -17.7 -10.7 -16.8 -17.0 -16.3 dB
S12 -28.2 -25.9 -22.5 -22.3 -214 dB

NF 1.65 1.62 1.62 1.63 1.65 dB

Test condition: Vcc=3.3V, 1,=27mA Typ., OIP; Tone Spacing=1MHz, P, per tone=6dBm T,=25°C, Z;=Z, =50

Oct-2019 Ver1s Phone: 82-31-304-8118 Fax: 82-31-624-5444 Order on-line at
Application support: dukielee@ardtech.co.kr




RG>12 RDTECH

500-4000MHz
High Linearity 3V Gain Block Amplifier BVANRER RARIE. REviRE

700~900MHz Reference Application Circuit

Ve Parameter/Freq.(MHz) 700 800 900 Unit

i| = cs

_| |_||. c4 Small Signal Gain 19.2 19.0 18.9 dB
| I €3 s11 88 | -11.9 | -144 dB

L1
S22 77 93 -10.7 dB
1 c2 Output P1dB 15 16.8 17 dBm
Output OIP3* 24.0 250 257 dBm

mm Noise Figure 1.65 1.64 1.62 dB

SR

Vce 33 Vv

*Width and Length of Micro-strip line dimension in mm[mil] * Pout=6dBm/tone

S-Parameter Over Temperature vs. Freq. at 700~900MHz _
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RG512

500-4000MHz

RDTECH

High Linearity 3V Gain Block Amplifier BVANRER RARIE. REviRE

P1dB, OIP3 and Noise Figure Performance at 700~900MHz

P,.e vs. Frequency OIP3 vs. Pout Over Temp. @ 700MHz
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RG512 RDTECH

500-4000MHz
High Linearity 3V Gain Block Amplifier DVANCED RADIO DEVICE

1800~2200MHz Reference Application Circuit

Vcc Parameter/Freq.(MHz) | 1800 1900 2140 Unit

i| = cs

—| |_||. c4a Small Signal Gain 144 | 122 | 135 dB
Cc1 | I

o] hc3 s11 218 | -221 | -19.8 dB

L1
S22 -163 | -168 | -17.0 dB
1 c2 Output P1dB 19.5 20.0 206 dBm
Output OIP3* 29.9 30.0 303 dBm

mm Noise Figure 1.62 1.62 1.63 dB

SR

Vce 33 Vv

*Width and Length of Micro-strip line dimension in mm[mil] * Pout=6dBm/tone

S-Parameter Over Temperature vs. Freq. at 1800~2200MHz _
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RG512

500-4000MHz

RDTECH

High Linearity 3V Gain Block Amplifier DANRBED RADID. BEVICE

P1dB, OIP3 and Noise Figure Performance at 1800~2200MHz

P;_4g Vs. Frequency OIP3 vs. Pout Over Temp. @ 1900MHz
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RG512

500-4000MHz
High Linearity 3V Gain Block Amplifier

RDTECH

DVANCED RADIO DEVICE

2300~2700MHz Reference Application Circuit

E =1 cs
—— ca
O_C|1 ——u c3

R ————
| oorr [ oo [P

SR

Parameter/Freq.(MHz) 2300 2650 2750 Unit
Small Signal Gain 12.7 11.7 11.0 dB
S11 -18.4 -17.7 -18.0 dB
S22 -16.9 -16.3 -18.1 dB
Output P1dB 20.3 21.5 21.6 dBm
Output OIP3* 31.0 314 31.2 dBm
Noise Figure 1.64 1.65 1.66 dB
lcq 27 mA
Vcc 33 \'

*Width and Length of Micro-strip line dimension in mm[mil]

S-Parameter Over Temperature vs. Freq. at 2300~2700MHz

S21
25
20 |
= 15
%)
3
1 fom = e
N TS =TI
v 10
+25C
5 — .= 485C
----- -40C
0 [
233 239 245 251 257 263 2.69 275
Frequency(GHz)
S12
-10
-15
& 20 — —
3 e N I TTroreerer
(o'}
—
v 25
+25C
-30 - — +85C
----- -40C
-35 |

233 239 245 251 257 263 269 275
Frequency(GHz)

* Pout=6dBm/tone

S11

g i Lo

§ j'-‘:"'/ = N :%‘—_...-.I-"T‘:\,_:___—j"’ -
= -

wv

20 |

[ +25C
=25 | - = +85C [ |
[ R I R B | EEE TR 40C
30 L ‘
233 239 245 251 257 263 269 275
Frequency(GHz)
S22

10 |

$22(dB)

30 L [
233 239 245 251 257 263 269 275

Frequency(GHz)

Oct-2019 Verl5

Phone: 82-31-304-8118 Fax: 82-31-624-5444 Order on-line at
Application support: dukielee@ardtech.co.kr




RG512

500-4000MHz
High Linearity 3V Gain Block Amplifier

P1dB, OIP3 and Noise Figure Performance at 2300~2700MH
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RDTECH

DVANCED RADIO DEVICE

OIP3 vs. Pout Over Temp. @ 2650MHz
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RG512 RDTECH

500-4000MHz
High Linearity 3V Gain Block Amplifier DANRBED RADID. BEVICE

Package Mark and Dimensions

A
D DIMENSIONS MILLIMETER DIMENSIONS INCH
/2 A 1.90 2.10 2.15 | 0.074 | 0.082 | 0.084
B
B 1.15 1.25 1.35 0.045 0.050 | 0.055
C 2.00 2.10 2.20 0.078 0.082 | 0.086
D 1.3 0.0512
E 0.65 0.0255
F F 015 | - | 030 | 0006 | - o012
Evaluation PCB Layout
N 2
NO© | [
ARDTECH % [ 13
FR-4 HO.93mm ©Co 90000 o
2 o
Ll ]
OO D O il o
ooo 0| & o
= DODOD000DO 4 cd o
1 S ool | e d g g 8
—— 1o of | g
RF_IN [ T ufl e
e [ AR R eRolals = —
aagao = ’J [‘:‘]
O ooo o] RF_OUT
DOooo00D | o0
GooT
PCB Substrate Information[mm]
Dielectric Constant FR-4/4.6
Dielectric Height 0.037[0.93]
Copper Thickness 1 oz
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RDTECH
DVANCED RADIO DEVICE RGG1 4

50-500MHz
InGap HBT IF Gain Block MMIC Amplifier

Product Description Features
RG614 is a high performance InGap HBT MMIC IF ¢ High Gain 27.1dB at 70MHz

gain block amplifier utilizing a Darlington pair ¢ P1dB=21dBm at 140MHz

configuration with an active bias circuit and it can ¢ Unconditionally stable

be used as a cascadable 50 ohm IF gain block ¢ Single fixed 5V supply

applications that require high gain and excellent ¢ Industry standard SOT-89 package

stable amplification. It's housed in a lead-free/ ¢ Robust ESD, Class 1C

green/RoHS-compliant SOT-89 industry-standard ¢ Lead-free, RoHS compliant, Green

SMT package and internally matched to minimize o EREE

number of external bias component &%
Applications \ QHS

Component Diagram e LO signal boosting Amplifier NVW@OO

[ ] .

e Cellular, PCS, GSM, WCDMA, LTE
e CATV, Cable Modem & DBS

Receive IF Amplifier

Specification

Parameter . Condition Units
Typ.
25.6 27.1 70MHz dB
Small Signal Gain 25.2 26.7 140MHz dB
25.1 26.6 240MHz dB
Compression 195 21.0 140MHz dBm
36.2 38.2 70MHz dBm
Third Order Intercept Point
35.9 379 140MHz dBm
Input Return Loss -36.9 70MHz dB
Output Return Loss -11.9 70MHz dB
Reverse Isolation -32.8 70MHz dB
Noise Figure 32 70MHz dB
Device Voltage 5 \
Device current (Icq) 82 90 100 mA
Thermal Resistance 34 Junction °C/W
to lead

Test condition: Vcc=5V, I,=90mA Typ., OIP; Tone Spacing=1MHz, P , per tone=10dBm T, =25°C, Z;=Z, =50

Oct-2019 Verls Phone: 82-31-304-8118 Fax: 82-31-624-5444 Order on-line at
Application support: dukielee@ardtech.co.kr



RG614 RDTECH

50-500MHz

InGap HBT IF Gain Block MMIC Amplifier BVANRER RARIE. REviRE
Absolute Maximum Ratings
Parameter Rating Unit
Max Device Voltage(Vp) 55 \
Max Device Current(lp) 136 mA A
Max RF Input Power 18 dBm ‘%'\
Max Operating Dissipated Power 0.74 w ATTENTION
OBSERVE PRECAUTIONS
Junction Temperature(T)) +150 °C FOR HANDLING
ELECTROSTATIC
Operating Temperature(T,) -40 to +85 °C SENSITIVE DEVICES
Storage Temperature -65 to +150 °C
ESD Sensitivity(HBM) Class 1C
Moisture Sensitivity Level MSL1
Typical Electrical Specification
Parameter 70MHz 140MHz 240MHz 500MHz Unit
S21 27.1 26.9 26.6 26.2 dB
OIP3 38.2 379 377 373 dBm
P1dB 21.0 21.0 21.0 21.0 dBm
S11 -36.9 -24.5 -20.3 -13.9 dB
S22 -11.9 -12.0 -12.0 -11.5 dB
S12 -32.8 -32.8 -33.0 -333 dB
NF 3.2 3.2 3.5 35 dB

Test condition: Vcc=5V, 1,=90mA Typ., OIP; Tone Spacing=1MHz, P, per tone=10dBm T =25°C, Z;=Z, =50

Oct-2019 Ver1s Phone: 82-31-304-8118 Fax: 82-31-624-5444 Order on-line at
Application support: dukielee@ardtech.co.kr




RG614 RDTECH

50-500MHz
InGap HBT IF Gain Block MMIC Amplifier DVANBED RADIO DEVIRE

S-Parameter Over Temperature
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RGe14 RDTECH

InGap HBT IF Gain Block MMIC Amplifier BVANRER RARIE. REviRE

Icc vs. Vcc Over Temperature and Noise Figure

NF vs. Frequency Current vs. Voltage Over Temperature
5 180 I 7
160 +25¢€ #
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4 b | --— +85C Vi
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RG614 RDTECH

50-500MHz
InGap HBT IF Gain Block MMIC Amplifier BVANRER RARIE. REviRE

Package Mark and Dimensions
Dimension in inches[Millimeters]

0.177[4.5]

0.068[1.73]

Iy D
L * Part Number : RG614
RG614 ** Lot Code : YY = Year
0.094[2.40 (Date Code) ww = Working Week
0.161[4.09] YYWWXX : 1 XX = Tracking Number
! ; ! y
! ! !
[ ! [ —
Y 1 I |
—a i ] ]
i0‘06[1'5] i
l—
0.118[3.0]
Y
wus | - i i
L™
[ - —
b ™
o > e
S 0.018[0.42]
Recommended PCB Pad Pattern
Dimension in inches[Millimeters]
0.047[1.2]
0.019[0.5]
0.047[1.2]
0.033[0.84]
0.024[0.63]
0.065[1.67] 0.11[2.8]
TR 0.026[0.68]
0.036[0.93]
0.078[2.0]
0.039[1.0]

Phone: 82-31-304-8118 Fax: 82-31-624-5444 Order on-line at
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RG614

50-500MHz

InGap HBT IF Gain Block MMIC Amplifier

RDTECH

DVANCED RADIO DEVICE

Application Schematic & BOM

Vcc +1 —
—in C5 C1 | 8200pF Capacitor, 0603 type
— C4
Cc2 8200pF Capacitor, 0603 type
— C3
L1 c3 100pF Capacitor, 0603 type
o I — RG614 o C4 1000pF Capacitor, 0603 type
c1 C2
C5 10uF Capacitor, Tantalum
= L1 TuH Chip inductor, 0805 type
Evaluation PCB Layout
00O0d 2 C5 10
(05554€ 3O
0000 55656660 o
ARDTECH_ 3| | |3
SOT89 -Ver 2.0 o o
FR-4, H=0.93mm o o
0000 0000 ’;Ekoooo
oooo| Q-0 O @ oo0o
D000 O OOAOO acr\hnr\
- o1
— HEE =
RF_IN o RF_OUT
[eeoo O0O00000Qp0000OO0O0
O O OOl AR
0000 O 0000
Dielectric Constant FR-4/4.6
Dielectric Height 0.036[0.93]
Copper Thickness 1 oz
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RDTECH
DVANCED RADIO DEVICE RG625

50-500MHz
InGap HBT IF Gain Block MMIC Amplifier

Product Description Features
RG625 is a high performance InGap HBT MMIC IF ¢ High OIP3= 44.0dBm at 70MHz
gain block amplifier with an active bias circuit and ¢ P1dB=24.3dBm at 140MHz
it can be used as a cascadable 50 ohm IF gain ¢ Unconditionally stable
block applications that require high OIP3 and P1dB ¢ Single fixed 5V supply
performance. It's housed in a lead-free/green/ ¢ Industry standard SOT-89 package
RoHS-compliant SOT-89 industry-standard SMT ¢ Robust ESD, Class 1C
package and internally matched to minimize ¢ Lead-free, RoHS compliant, Green
number of external bias component o EREE
K>,

) Applications \ QHS

Component Diagram /o

* LO signal boosting Amplifier Nvﬁé\é

¢ Receive IF Amplifier

e Cellular, PCS, GSM, WCDMA, LTE
e CATV, Cable Modem & DBS

Specification

Parameter . Condition Units
Typ.
173 18.8 70MHz dB
Small Signal Gain 171 18.6 140MHz dB
171 18.6 240MHz dB
Compression 228 243 140MHz dBm
435 455 70MHz dBm
Third Order Intercept Point
40.0 42.0 140MHz dBm
Input Return Loss -17.1 70MHz dB
Output Return Loss -25.0 70MHz dB
Reverse Isolation -229 70MHz dB
Noise Figure 46 70MHz dB
Device Voltage 5 \
Device current (Icq) 76 84 94 mA
Thermal Resistance 45 Junction °C/W
to lead

Test condition: Vcc=5V, I,=84mA Typ., OIP; Tone Spacing=1MHz, P , per tone=8dBm T,=25°C, Z;=Z, =50

Oct-2019 Verls Phone: 82-31-304-8118 Fax: 82-31-624-5444 Order on-line at
Application support: dukielee@ardtech.co.kr



RG625

50-500MHz

InGap HBT IF Gain Block MMIC Amplifier

RDTECH

DVANCED RADIO DEVICE

Absolute Maximum Ratings

Parameter Rating Unit
Max Device Voltage(Vp) 55 \
Max Device Current(lp) 130 mA A
Max RF Input Power 20 dBm ‘%'\
Max Operating Dissipated Power 0.71 w ATTENTION
OBSERVE PRECAUTIONS
Junction Temperature(T)) +150 °C FOR HANDLING
ELECTROSTATIC
Operating Temperature(T,) -40 to +85 °C SENSITIVE DEVICES
Storage Temperature -65 to +150 °C
ESD Sensitivity(HBM) Class 1C
Moisture Sensitivity Level MSL1
Typical Electrical Specification
Parameter 70MHz 140MHz 240MHz 500MHz Unit
S21 18.8 18.6 18.6 18.1 dB
OIP3 44.0 420 43.0 38.5 dBm
P1dB 24 24.3 24.7 24.2 dBm
S11 -17.1 -17.0 -16.6 -14.5 dB
S22 -25.0 -26.0 -25.9 -21.8 dB
S12 -22.9 -22.9 -22.9 -23.0 dB
NF 4.6 48 49 46 dB

Test condition:

Vee=5V, I,=84mA Typ., OIP; Tone Spacing=1MHz, P, per tone=8dBm T, =25°C, Z;=Z, =50

Oct-2019 Verl5

Phone: 82-31-304-8118 Fax: 82-31-624-5444 Order on-line at
Application support: dukielee@ardtech.co.kr




RG625 RDTECH

50-500MHz
InGap HBT IF Gain Block MMIC Amplifier BVANRER RARIE. REviRE

S-Parameter Over Temperature

s21 S11
25 0 r
20 | -5 f
[ i [
g 15 F g 10T .
T | T e
b r = [ )/: _____ -
v 10 v g -;}; — -
r .= == AT
r | meme-- 40C [ O 40C
Sr +25C 20 == - +25C
[ = - =+85C L — - =+85C
0 -25
0.0 0.5 10 0.0 05 10
Frgquency(GHz) Frgquency(GHz)
S22 S12
g [ 5o I
R S 40C N 40C
_10 F +25C -10 F +25C
: — . —.85C r — - =+85C
& 15 — g 15
T | T
N i S i
v 20 F ,‘/'—_,. v 20 -
i o T i
25 N - .’ 25 |
[\ 2 [
+ ‘\ '4’ L
30 st -30
0.0 05 10 00 05 10
Frequency(GHz) Frgquency(GHz)

P1dB and OIP3 vs. Frequency -

OIP3 vs. Frequency P;.4g vs. Frequency
50 ‘ I 35
[ +25C
45 K T resC 30
FNL e
P Ul 0 P
Lo~ PR~ 2 -
E 40 ~1; £ 25 =
o B Q
e r z
I [ 2
o B -
S 35T o 20
[ [ +25C
30 | 15 [ — = +85C |
A R e T A N A KN A E S AR BN IS b 40C
SN S T O O O O A A S S N N O O O s v
50 100 150 200 250 300 350 400 450 500 50 100 150 200 250 300 350 400 450 500
Frecquency(MHz) Frequency(MHz)
Oct-2019 Ver1s Phone: 82-31-304-8118 Fax: 82-31-624-5444 Order on-line at

Application support: dukielee@ardtech.co.kr




RG625 RDTECH

InGap HBT IF Gain Block MMIC Amplifier BVANRER RARIE. REviRE

Icc vs. Vcc Over Temperature and Noise Figure

NF vs. Frequency Current vs. Voltage Over Temperature
7 180 ‘
160 +25C
6 ’_ == +85C
L a0C
120 il
5 z r ./’/
. —T £ 100 77
- [ 7
8 80 !

/4
p
60 -
I ///
3 40 -

Noise Figure (dB)
B~

L o
+25C 20 "
L P
2 0
50 100 150 200 250 300 350 400 450 500 0 1 2 3 4 5 6
Frequency (MHz) Vee (V)
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RG625 RDTECH

50-500MHz
InGap HBT IF Gain Block MMIC Amplifier BVANRER RARIE. REviRE

Package Mark and Dimensions
Dimension in inches[Millimeters]

0.177[4.5]

0.068[1.73]

'y b
L * Part Number : RG625
RG 625 ** Lot Code : YY = Year
0.094[2.40 (Date Code) ww = Working Week
0.161[4.09] YYWWXX : 1 XX = Tracking Number
! : ! '
! ! !
[ ! [ —
Y 1 I |
—a i ] ]
i0‘06[1'5] i
l—
0.118[3.0]
Y
wus | - i i
L
[ I —
b ™
o » e
o 0.018[0.42]
Recommended PCB Pad Pattern
Dimension in inches[Millimeters]
0.047[1.2]
0.019[0.5]
0.047[1.2]
0.033[0.84]
0.024[0.63]
0.065[1.67] R
B 0.026[0.68]
0.036[0.93]
0.078[2.0]
0.039[1.0]

Phone: 82-31-304-8118 Fax: 82-31-624-5444 Order on-line at

Oct-2019 Verl5
Application support: dukielee@ardtech.co.kr




RG625

50-500MHz

InGap HBT IF Gain Block MMIC Amplifier

RDTECH

DVANCED RADIO DEVICE

Vcc

Application Schematic & BOM

+ J—
—in C5 C1 | 8200pF Capacitor, 0603 type
— C4
Cc2 8200pF Capacitor, 0603 type
— C3
L1 c3 100pF Capacitor, 0603 type
o I e RG625 o c4 1000pF Capacitor, 0603 type
c1 C2
C5 10uF Capacitor, Tantalum
= L1 |680nH Chip inductor, 0805 type
Evaluation PCB Layout
00O0d 2 C5 10
0$538QIQ@ |80
0000 55656660 o
ARDTECH_ 3| | |3
SOT89 -Ver 2.0 o o
FR-4, H=0.93mm o o
0000 0000 Lﬂkoooo
oooo| Q-0 O d@oo0o
D000 O OOOOO B acr\hhr\
== R —_—
RE_IN o RF_OUT
[eeoo O0O00000Qp0000OO0O0
O O OOl AR
0000 O 0000
Dielectric Constant FR-4/4.6
Dielectric Height 0.036[0.93]
Copper Thickness 1 oz
Oct-2019 Ver1s Phone: 82-31-304-8118 Fax: 82-31-624-5444 Order on-line at

Application support: dukielee@ardtech.co.kr




RDTECH

DVANCED RADIO DEVICE

RAO031

50-3600MHz

0.25W High Linearity InGap HBT Amplifier

Product Description

RA031 is a high linearity InGap HBT 0.25W
driver amplifier
package. The InGaP/GaAs HBT is able to achieve

in a low-cost surface mount
high performance across a broad range and it is
available in a lead-free / green / RoHS-compliant
SOT-89 package. RAO31 is targeted for use as a
driver amplifier in wireless infrastructure where
high linearity and medium power is required.
Internal biasing allows RAO031 to maintain high
linearity over temperature and operate directly off
a single +5V supply. All devices are 100% RF and
DC tested.

Features
¢ High OIP3 44.1dBm @ 900MHz

¢ P1dB=24.1dBm @ 900MHz

* No output matching @ 1.8~2.4GHz application
¢ Unconditionally stable

¢ Single fixed 5V supply, 82mA current

¢ Industry standard SOT-89 package

¢ Lead-free, RoHS compliant, Green
Applications

e PA driver amplifier &%

*  Wireless infrastructure f']( <

* Cellular, PCS, GSM, WCDMA, ROHS
Component Diagram

RFin G

r4

D RFout

Specification

Parameter Condition

18.2 20.7 900MHz dB
Small Signal Gain 15.1 16.6 1900MHz dB

13.7 15.2 2140MHz dB

22.6 241 900MHz dBm
Output power at 1-dB Compression

22.5 24.0 1900MHz dBm

421 441 900MHz dBm
Third Order Intercept Point

38.0 40.0 1900MHz dBm
Input Return Loss -15.0 1900MHz dB
Output Return Loss -16.8 1900MHz dB
Reverse Isolation -28.5 900MHz dB
Noise Figure 4.4 900MHz dB
Device Voltage 5 \
Device current (Icq) 75 82 95 mA
Thermal Resistance 23 Junction °C/W

to lead

Test condition: Vcc=5V, I,=82mA Typ., OIP; Tone Spacing=1MHz, P, per tone=14dBm T =25°C, Z;=Z, =50

Oct-2019 Verl5

Phone: 82-31-304-8118 Fax: 82-31-624-5444 Order on-line at
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RAO31 RDTECH

50-3600MHz
0.25W High Linearity Amplifier DVANCED RADIO DEVICE

Absolute Maximum Ratings

Parameter Rating Unit
Max Device Voltage(Vp) 6.0 Vv
Max Device Current(lp) 185 mA A
Max RF Input Power 23 dBm ‘Eﬁ'\
Max Operating Dissipated Power 1.11 W ATTENTION
OBSERVE PRECAUTIONS
Junction Temperature(T)) +150 °C FOR HANDLING
ELECTROSTATIC
Operating Temperature(T,) -40 to +85 °C SENSITIVE DEVICES
Storage Temperature -65 to +150 °C
ESD Sensitivity(HBM) Class 2
Moisture Sensitivity Level MSL1
Typical Electrical Specification
Parameter 900MHz 1900MHz 2140MHz 2350MHz Unit
S21 20.7 16.6 15.2 14.4 dB
OIP3 441 40.0 39.0 391 dBm
P1dB 24.1 24.0 239 243 dBm
ACLR -48.0 -48.3 -46.0 -46.2 dBc
S11 -11.0 -15.0 -15.9 -15.1 dB
S22 -15.2 -16.8 -11.9 -15.2 dB
S12 -28.5 -26.5 -26.0 -25.1 dB
NF 44 44 45 44 dB

Test condition: Vcc=5V, 1,=65mA Typ., OIP; Tone Spacing=1MHz, P, per tone=14dBm T =25°C, Z;=Z, =50, ACLR=3GPP Test model
1+64 DPCH, PAR=10.3@0.01% Probability, 15.36MHz BW, 4FA

Oct-2019 Ver1s Phone: 82-31-304-8118 Fax: 82-31-624-5444 Order on-line at
Application support: dukielee@ardtech.co.kr




RAO31 RDTECH

50-3600MHz
0.25W High Linearity Amplifier BVANRER RARIE. REviRE

800~900MHz Reference Application Circuit

Vcc

O —
I C8 Parameter/Freq.(MHz) | 820 850 900 Unit
I C7 Small Signal Gain 21.3 208 20.7 dB
}_“' Cé6 s11 82 [ -1 | 110 | aB
S22 -174 | -168 | -15.2 dB

C1 w=1.67[65.7] RA031 W=1.67[65.7] ) W=1.67[65.7] C5

% 3 L=7.5[298] ACLR@Pout=14dBm* | -465 | -47.5 | -48.0 dBc

C2 3 c4
= Output P1dB 23.7 24.0 24.1 dBm
Output OIP3** 39.6 39.1 44.1 dBm
Noise Figure 43 4.4 4.4 dB

1000pF

lcq 82 mA
Vcc 5 \'

* 3GPP Test model 1+64 DPCH, PAR=10.3@0.01% Probability,
15.36MHz BW, 4FA / ** Pout=14dBm/tone

S-Parameter Over Temperature vs. Freq. at 800~900MHz _

*Width and Length of Micro-strip line dimension in mm[mil]

s21 S11
30 5o
[ [TT======% !.—_;‘?_:_
- 7 10 7- - — --'"‘T_T_—T::-_.___
IR ]
g0 == —— ——— = g 151 ——~—
Z z e
- -
o F -
Y15 v -20
[ +25C [ +25C
10 — .= 485C [ -5 — .= 485C [
————— -40C [ --==-_40C
5 ‘ -30 :
0.79 0.82 0.85 0.88 091 0.94 079 082 0.85 0.88 091 0.94
Frequency(MHz) Frequency(MHz)
s12 522
-15 -5
L +25C
20 L - — 485C || .10 |
I N N N N -40C [
[ [ . __,..;a-l-"""
~ -25 =15 e R
5 X g Fromoto s T —
o r o
- E s daded =S S o
v .30 F v o-20
L F +25C
|35 T =25 _ o~ assc
[ e -40C
-40 -30 ‘
079 0.82 0.85 0.88 0.91 0.94 0.79 0.82 0.85 0.88 091 0.94
Frequency(GHz) Frequency(GHz)
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RAO31 RDTECH

50-3600MHz
0.25W High Linearity Amplifier DVANCED RADIO DEVICE

P1dB, OIP3, ACLR Performance at 800~900MHz

P1dB vs. Frequency Pout vs. Pin @ 0.9GHz
35 30 [
30 -~ 25
o
T
£ 7
£ 25 § 20 [T mms D =
[ w—y ~-|
T &
5 -
£
=20 g 15 |
‘5 L
—25C S r
15 - .= 485C [ * 10 _ Pout
...... 40C / == Gain
10 [ 5 L
0.82 0.85 0.88 09 093 -15 -10 -5 0 5
Frequency(GHz) Pin(dBm)
OIP3 vs. Pout Over Temp. @ 0.9GHz OIP3 vs. Pout/Tone
55 1 I 0 [ ‘ I
+25C [ 0.9GHz
-« = 40C [ |= + =0.88GHz
50 J——— T 45 | ===a0.85GHz
£ _ [ |— . 0.82GHz L~ zb= N
g | E O AT XA
5 4 -=F=" s = 40 i / < .I.,' N \‘\‘\
————tT bt x | -+ Pa .
S 777 /”‘{,‘ s 5 ] - ,v‘/’ \‘ A\
RN O e )
= 7 '~.\;: FY ) i
s 20 L
° R g 9 10 11 12 13 14 15 16 17
Pout/Tone(dBm) Pout/Tone(dBm)
ACLR vs. Pout ACLR vs. Pout Over Temp. @ 0.9GHz
35 | S35
b | ——o.820H: [
-40 | — . -0.85GHz =40 |- /:
L L ”
[ | ====0.88GHz r 7=
§-45 1 — - 0.9GHz V‘.Z:/;' %-45 F —~ :,A
z // £ [ i
g L e A ] L L7 S
X -50 === - <-50 = Pd
;é_-_:--‘ P s X |- e +25C
55 O S 55 T ot - =.a0C |
b o— s =t T _,_—-’
N c===-" r ===e485C
60 L -60 C |
10 11 12 13 14 15 16 10 11 12 13 14 15 16
Pout(dBm) Pout(dBm)
Test condition: 3GPP Test model 1+64 DPCH, Test condition: 3GPP Test model 1+64 DPCH,
PAR=10.3@0.01% Probability, 15.36MHz BW, 4FA PAR=10.3@0.01% Probability, 15.36MHz BW, 4FA
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R e RDTECH

0.25W High Linearity Amplifier BVANRER RARIE. REviRE

PAE, Noise Figure Performance at 800~900MHz

PAE vs. Pout Noise Figure vs. Frequency, T=+25°C
50 [ 10
: —— 0.9GHz
40 ] = . —0856H: 8
—-—=-0.88GHz z g
L - T
.30 = T 6
8 L 4 s
& [ ~ B
g0 al ‘o
20 " a2 4
[ ‘rf o
g z
s
F zz"
10 = 2
Mﬂd
0 0
10 15 20 25 0.82 0285 088 09 093
Pout(dBm) Frequency(GHz)
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RAO31 RDTECH

50-3600MHz

0.25W High Linearity Amplifier DVANCED RADIO DEVICE
1800~1900MHz Reference Application Circuit
Vcc
~cs Parameter/Freq.(MHz) | 1860 | 1880 | 1900 | Unit
}—ﬂl C7 Small Signal Gain 16.7 16.7 16.6 dB
}—{ln (€3 S11 -11.8 | -139 | -150 dB

S22 -19.4 -17.9 -16.8 dB

w=167165.7] w=1.67165.77] RAO31

L=7[275] L=2.9[114] i

W=1.67[65.7]
8[385] c5 ACLR@Pout=14dBm* -49.0 -48.4 -48.3 dBc

C2 a C4T Output P1dB 243 242 24.0 dBm
. - Output OIP3** 38.0 37.9 40.0 dBm
Noise Figure 4.5 43 4.4 dB
leq 82 mA
Vcc 5 \'
*Width and Length of Micro-strip line dimension in mm[mil] * 3GPP Test model 1+64 DPCH, PAR=10.3@0.01% Probability,

15.36MHz BW, 4FA / ** Pout=14dBm/tone

S-Parameter Over Temperature vs. Freq. at 1800~1900MHz _

s21 S11
5 T -5
20 | -0 = S
e —— S esssesressssc - \.:_‘:;“
g 15 & 15 — =
2 i ~ S~ d
= [ = [ ~ o .-
o L - F -
v 10 | “ .20 |
+25C +25C
5 — .= 485C -25 - .- 485C
----- -40C —====40C
0 -30 :
177 18 183 186 189 192 195 177 18 183 186 189 192 195
Frequency(GHz) Frequency(GHz)
512 S22
-5 -5
+25C +25C
10 | — .- 485C ] 10 [ - .- 485C ||
e 40C e -40¢
= -15 =15 |
'@ '@ N y,/‘“
§ g [ g
-20 -20 = —
Prstl s —— 25 | T e
30 L 30 L
177 18 183 186 189 192 1.95 177 18 183 186 1.89 182 185
Frequency(GHz) Frequency(GHz)
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RAO31 RDTECH

50-3600MHz
0.25W High Linearity Amplifier DANRBED RADID. BEVICE

P1dB, OIP3, ACLR Performance at 1800~1900MHz

P1dB vs. Frequency Pout vs. Pin @ 1.9GHz
35 T 30 ¢
30 g5 L
T L L —
L E L /
g - J E— I R — R e 8 20
T T & [
% T [== .( ___________________
o 20 815k
= L
+25C 3 r
15 - = 485C ] * 10 Pout
r | | == _40C [ == Gain
10 L ‘ 5 L
184 186 188 19 192 0 2 4 6 8 10
Frequency(GHz) Pin(dBm)
OIP3 vs. Pout Over Temp. @ 1.9GHz OIP3 vs. Pout/Tone
50 I 50 1
L +25C L 1.9GHz
[ - =a0C [ |= - =1.88GHz
45 ———-i85C| | 45 —===-1.86GH:
_ L _ L | = - 1.84GHz 7N
5 I 5 AR
.0 A S b=t == — 1 N
= 40 = = N = 40 =
2 _.______,_-_--..____:_-....;---——‘\\ 2 = e N ~7‘_ T
5 i N 5 EER R S e ety e e \\‘
35 35
30 L 30 L
9 10 11 12 13 14 15 16 8 9 10 11 12 13 4 15 16 17
Pout/Tone(dBm) Pout/Tone(dBm)
ACLR vs. Pout ACLR vs. Pout Over Temp. @ 1.9GHz
-30 [ ‘ ‘ -30
[ 1.84GHz P
o 2 35 [ 4
S35 = . =1.8866H: ] /," L 7 ’,'
b | -==-1.88GH: o 1 d v
3 40 . Sy 240 [ A
_E o 1.9GHz s 'Eq [ / /r
I3 [ ,, [ ; 4
- L .I - L . ’ﬂ
9 s A 2 -a5 AR
L 3 [ -7.| -
L 24 [ J--2 +25C
0 | "j/ 50 [ttt == =e485C |
r __-';/" r ;/:‘ - =40C
f:-——‘ L =
-55 -55 = ‘
11 12 13 14 15 16 17 18 11 12 13 14 15 16 17 18
Pout(dBm) Pout(dBm)
Test condition: 3GPP Test model 1+64 DPCH, Test condition: 3GPP Test model 1+64 DPCH,
PAR=10.3@0.01% Probability, 15.36MHz BW, 4FA PAR=10.3@0.01% Probability, 15.36MHz BW, 4FA
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0.25W High Linearity Amplifier BVANRER RARIE. REviRE

PAE, Noise Figure Performance at 1800~1900MHz

PAE vs. Pout Noise Figure vs. Frequency, T=+25°C
50 T I 10
[ 1.86GHz
a0 [ = -1886GH: g
[ |===-190GHz == =
[ P %
- 30 | gl T 6
- 57 ¥
20 =z 4
[ .- / 'g
[ / z
L - =
= 2
10 =
0 0
15 17 19 21 23 25 184 186 188 19 192
Pout(dBm) Frequency(GHz)
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RA031

50-3600MHz

0.25W High Linearity Amplifier

RDTECH

DVANCED RADIO DEVICE

2110~2170MHz Reference Application Circuit

Vcc
O

C1 W=167[65.7] W=167[65.7]

L=6[236]

2 3

L=2.9[114] i

-
RA031

Parameter/Freq.(MHz) | 2110 | 2140 | 2170 Unit
Small Signal Gain 15.3 15.2 15.1 dB
S11 -15.4 -15.9 -16.0 dB
S22 -12.3 -11.9 -11.2 dB
ACLR@Pout=14dBm* -48.5 -46.0 -47.0 dBc
Output P1dB 24.3 23.9 23.6 dBm
Output OIP3** 40.1 39.0 39.0 dBm
Noise Figure 4.4 4.5 45 dB
lcq 84 mA
Vcc 5 \'

*Width and Length of Micro-strip line dimension in mm[mil]

S-Parameter Over Temperature vs. Freq. at 2110~2170MHz

s21
25
20
= 15 =5 S e e — pe—
i N e e =
T
=
o
“ 10
+25C
5 == +85C ]
----- -40C
0 [
2.07 21 213 216 219 222
Frequency(GHz)
S12
-10 T I
+25C
15 - . = +85C
----- -40C
g 20
p
o
-
v -25 — —
-30
-35
2.07 21 213 216 219 2.22
Frequency(GHz)

S11(dB)

5$22(dB)

* 3GPP Test model 1+64 DPCH, PAR=10.3@0.01% Probability,
15.36MHz BW, 4FA / ** Pout=14dBm/tone

511
-5
-10 ¢
-15 N“‘%\
-20
+25C
-25 - = +85C
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2.07 21 213 2.16 2.19 222
Frequency(GHz)
S22
0

[ +25C
20 ¢ — .- 485 []
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Frequency(GHz)
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RA031

50-3600MHz
0.25W High Linearity Amplifier

RDTECH

DVANCED RADIO DEVICE

P1dB, OIP3, ACLR Performance at 2110~2170MHz B

P1dB vs. Frequency

Pout vs. Pin @ 2.14GHz

35 30
30 g5 I
- [ | "]
0 —
Ex 0 20 L
5 [Ty e & C /
-2} . L
T E E
T 20 815 F —— =
= L
I +25C 3 r
5 - .= +85¢ [ ® 10 Pout
..... _40C [ == Gain
10 5 L
211 214 217 22 0 2 4 6 8 10
Frequency(GHz) Pin(dBm)
OIP3 vs. Pout Over Temp. @ 2.14GHz OIP3 vs. Pout/Tone
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r +25C H 2.17GHz
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45 L —==a385C| | 45 [ |====2.11GHz
£ [ 3 [
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540 L Bl S il CE fu s ey i S 7AC i B WY
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E E N
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Pout/Tone(dBm) Pout/Tone(dBm)
ACLR vs. Pout ACLR vs. Pout Over Temp. @ 2.14GHz
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s L // T
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: ,-/'"/ : e
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L P L
;,—»"/ r -+ =-40C
-55 -85
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Pout(dBm) Pout(dBm)
Test condition: 3GPP Test model 1+64 DPCH, Test condition: 3GPP Test model 1+64 DPCH,
PAR=10.3@0.01% Probability, 15.36MHz BW, 4FA PAR=10.3@0.01% Probability, 15.36MHz BW, 4FA
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RA031 RDTECH

50-3600MHz
0.25W High Linearity Amplifier DVANCED RADIO DEVICE

PAE, Noise Figure Performance at 2110~2170MHz

PAE vs. Pout Noise Figure vs. Frequency, T=+25°C
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RA031

50-3600MHz
0.25W High Linearity Amplifier

2300~2400MHz Reference Application Circuit

Vcc

[

L1

C1 W=1.67[65.7] W=1.67[65.7] RA031 W=1.67[65.7]

L=5[196] L=2.9[114] i L=3.3[129]

1=9.8[385]

C2 3

RDTECH

DVANCED RADIO DEVICE

— 8 Parameter/Freq.(MHz) 2300 2350 2400 Unit
}—ﬂ. Cc7 Small Signal Gain 145 144 14.4 dB
}_“. (¢ S11 -10.4 -15.1 -22.1 dB

S22 -16.5 -15.2 -13.5 dB

W=1.67[65.7

o cs ACLR@Pout=14dBm* | -47.5 | -a62 | -a88 | dBc
C4 Output P1dB 25.0 24.3 24.4 dBm
Output OIP3** 39.1 39.1 40 dBm

Noise Figure 4.4 4.4 4.5 dB

lcq 81 mA

Vcc 5 \"

*Width and Length of Micro-strip line dimension in mm[mil]

S-Parameter Over Temperature vs. Freq. at 2300~2400MHz

* 3GPP Test model 1+64 DPCH, PAR=10.3@0.01% Probability,
15.36MHz BW, 4FA / ** Pout=14dBm/tone

S21 S11
25 -5
+25C
20 10 - = 485C ||
----- -40C
g 15 === — e e g5 L
I T hot 2
— - r . T s 0
3 10 oo f h n P
I \_\ \‘\\ .//,r
+25C [ N . \ 2T
5 — .- 485C -5 ¢ : ;
..... -40C [ N \\I /
| L &
0 -30
231 234 237 24 243 246 231 2.34 237 24 243 246
Frequency(GHz) Frequency(GHz)
§12 S22
-15 | -5
-20 -10 | =
[ --___.,_,._\-.-=':f_—:_;_—-
g -5 [=== =S s
3 3
o N
- o
v -30 v .20
+25C [ +25C
-35 — = 485C | | 25t — .= +85C
----- -40C [ -===--40C
-40 ‘ 30 L \
231 2.34 237 24 243 246 231 2.34 237 24 243 246
Frequency(GHz) Frequency(GHz)
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RA031

50-3600MHz

0.25W High Linearity Amplifier

RDTECH

DVANCED RADIO DEVICE

P1dB, OIP3, ACLR Performance at 2300~2400MHz

P1dB vs. Frequency

35
30 |
£ 25 T =
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g [
-9 20 L
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10 L
23 235 24 245
Frequency(GHz)
OIP3 vs. Pout Over Temp. @ 2.35GHz
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55 L
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Test condition: 3GPP Test model 1+64 DPCH,
PAR=10.3@0.01% Probability, 15.36MHz BW, 4FA

Pout(dBm) & Gain(dB)

OIP3(dBm)

ACLR(dBc)
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Pout vs. Pin @ 2.35GHz
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Test condition: 3GPP Test model 1+64 DPCH,
PAR=10.3@0.01% Probability, 15.36MHz BW, 4FA
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RA031 RDTECH

50-3600MHz
0.25W High Linearity Amplifier DVANCED RADIO DEVICE

PAE, Noise Figure Performance at 2300~2400MHz

PAE vs. Pout Noise Figure vs. Frequency, T=+25°C
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RAO31 RDTECH

50-3600MHz
0.25W High Linearity Amplifier BVANRER RARIE. REviRE

Package Mark and Dimensions
Dimension in inches[Millimeters]

_ 0.177[4.5]
(L058[1.7§]
-“ - |
* Part Number : RAO31
RA031 ** Lot Code : YY = Year
0.094[2.40 (Date Code) ww = Working Week
0.161[4.09] WWWXX [ ] XX = Tracking Number
! ! '
! ! !
I | | J—
] | I l
[ i ] ]
j0.06[1.5] i
eyl
0.118[3.0]
A
.059[1.5] § U U
2 - I —
-1
< —  —
e 0.018[0.42]
Recommended PCB Pad Pattern
Dimension in inches[Millimeters]
0.047[1.2]
0.019[0.5]
0.047[1.2]
0.033[0.84]
0.024[0.63]
0.065[1.67] SR
B 0.026[0.68]
0.036[0.93]
0.078[2.0]
0.039[1.0]

Phone: 82-31-304-8118 Fax: 82-31-624-5444 Order on-line at

Oct-2019 Verl5 S )
Application support: dukielee@ardtech.co.kr




RAO31 RDTECH

50-3600MHz
0.25W High Linearity Amplifier DVANCED RADIO DEVICE

Application Schematic & BOM

Vcc _

T4 - I C8 C1 Chip Capacitor, 0603 type
Cc2 Chip Capacitor, 0603 type
he7 c3 Chip Capacitor, 0603 type
I'C6 C4 Chip Capacitor, 0603 type
[ L1 C5 Chip Capacitor, 0603 type
C1 c3 RAO031 5 C6 Chip Capacitor, 0603 type
O—| IT' I_._U i I_o c7 Chip Capacitor, 0603 type
—_l__CZ il C4—_|__ c8 Tantalum.Capacitor, 12-06 type
= = L1 Wire-wound coil
inductor, 0805 type

Evaluation PCB Layout

[eNeXe] f% C8 |0
332000 [T
() 688 w@@ [ ¢
0000 oooooo 0
ARDTEC o
o o
SOT89 -Ver 2.0 o o
FR-4, H=0.93mm o o
0000 0000l || LhIG660
0000 1 i XeXeXe)
D000 O0 O O 00 nWaYa¥a)
- C6.0
c1 c3 . L1 c5
— Um - =
RF_IN [[c o €4 _RF_OUT
lo-6-66/(0 00000000000
O O OO0
0000 O

(0]
| AASA
0000

Dielectric Constant FR-4/4.6
Dielectric Height 0.036[0.93]
Copper Thickness 1 oz

Oct-2019 Ver1s Phone: 82-31-304-8118 Fax: 82-31-624-5444 Order on-line at
Application support: dukielee@ardtech.co.kr




RDTECH
DVANCED RADIO DEVICE RD1 03

700-1000MHz
Reactive Power Splitter

Product Description Features
RD103 is a monolithic two-way in-phase o Isolation 23dB at 900MHz
Wilkinson power splitter designed for applications « Insertion loss 3.65dB at 900MHz
require low loss, high isolation, good in/out + 50 Q Characteristic Impedance
matching and exceptional phase/amplitude balance. « Lead-free, RoHS compliant, Green
This product is built with Lead-Free and RoHS
Compliant.
Component Diagram Applications
» Base station Infrastructure SRE
outTi | © | IGND e Wireless Infrastructure a ]«
py) ROHS
O : &
GND|[ | — | |RFin iNv&“’\‘;
o
outz2l _  “ | eND

Specification

Parameter Condition Units
Typ.
3.64/-17.0 700MHz dB
3.62/-24.6 800MHz dB
Insertion Loss / Isolation 365/ 232 900MHz dB
3.72/-165 1000MHz dB
-22.3/-219 700MHz dB
-38.7 /-233 800MHz dB
IRL / ORL -22.2 / -245 900MHz dB
-15.8 / -25.8 1000MHz dB
0.031/0.24 700MHz dB / deg
) 0.021/0.20 800MHz dB / deg
Amplitude Balance / Phase Balance 0.035/ 020 900MHz dB / deg
0.037/0.10 1000MHz dB / deg
Absolute Maximum Ratings
Parameter Rating Unit A
Input power 30 (CW) dBm ‘ﬁa\
. ATTENTION
Operating Temperature(T)) -40 to +85 °C OBSERVE PRECAUTIONS
FOR HANDLING
ELECTROSTATIC
Storage Temperature -65 to +150 °C SENSITIVE DEVICES

Oct-2019 Ver1s Phone: 82-31-304-8118 Fax: 82-31-624-5444 Order on-line at
Application support: dukielee@ardtech.co.kr




RD103 RDTECH

700-1000MHz
Reactive Power Splitter DVANCED RADIO DEVICE

Insertion Loss, Isolation vs. Frequency

RD103 (Insertion loss) RD103 (Isolation)

D
o

&

'
-
o

Isolation (ds)
o

Insertion loss (dB)
W

2

]
o

/

]
w
o

-4
o
o
-4
W
(=]

800 850 900 950 1000
Frequency (MHz)

-
8

750

8

850
Frequency (MHz)

8
o

950 1000

In/Out Return Loss vs. Frequency -

RD103 (IRL) RD103 (ORL)
0 0 T
- a0 [
10 r
g | — 8
= 20 N D_C‘ F R S
= \ / © -3t
230 B C
B \ / 40
40 L 50 C
700 750 800 850 900 950 1000 700 750 800 850 900 950 1000
Frequency (MHz) Frequency (MHz)
ST s Phone: 82-31-304-8118 Fax: 82-31-624-5444 Order on

Application support: dukielee@ardtec



RD103
700-1000MHz
Reactive Power Splitter

Package Mark and Dimensions

L_.,L b (TYP.)

* Part Number D03 = RD103 ** Tracking Number =XX

1
L[l

Evaluation PCB Information

Evaluation PCB Layout

RDTECH

DVANCED RADIO DEVICE

Package Dimension

REF Millimeter
Min. Max.
A 1.45
Al 0 0.1
A2 1.1 1.3
b 0.3 0.5
c 0.12 REF.
D 2.7 3.1
E 2.6 3
El 14 1.8
e 0.95 REF.
el 1.9 REF.

_GND

___GND

__P1

P2 |

GND
P3

Dielectric Constant FR-4/4.6
Dielectric Height 0.037[0.93]
Copper Thickness 1 oz.

Oct-2019 Ver1s Phone: 82-31-304-8118 Fax: 82-31-624-5444 Order on-line
Application support: dukielee@ardtech.co.




RD103 RDTECH

700-1000MHz
Reactive Power Splitter DVANCED RADIO DEVICE

NOTE

0Oct-2019 Verls Phone: 82-31-304-8118 Fax: 82-31-624-5444 Order
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RDTECH
DVANCED RADIO DEVICE RD1 04

1700-2500MHz
Reactive Power Splitter

Product Description Features

RD104 is a monolithic two-way in-phase « lsolation 28dB at 2100MHz
Wilkinson power splitter designed for applications « Insertion loss 3.64dB at 2100MHz
require low loss, high isolation, good in/out + 50 Q Characteristic Impedance
matching and exceptional phase/amplitude balance. « Lead-free, RoHS compliant, Green

This product is built with Lead-Free and RoHS

Compliant.
Component Diagram Applications
* Base station Infrastructure QEREE
<
— e Wireless Infrastructure - A0
OUTI & g [TIGND \ Q'H;S
y o
O . ®
GND[ | it . IRFin LNV
o
outz2_ ™ | eNnD

Specification

Parameter Condition Units
Typ.
3.59/-15.0 1700MHz dB
3.59/ -20.6 1900MHz dB
Insertion Loss / Isolation 3.64/ 280 5100MHz dB
3.86/-16.2 2400MHz dB
-17.7/ -22.1 1700MHz dB
-17.1 7 -29.7 1900MHz dB
IRL / ORL 148/ -349 2100MHz dB
-10.9 / -20.4 2400MHz dB
0.035/0.20 1700MHz dB / deg
) 0.028 / 0.10 1900MHz dB / deg
Amplitude Balance / Phase Balance 0.014 /010 2100MHz dB / deg
0.065/ 0.12 2400MHz dB / deg
Absolute Maximum Ratings
Parameter Rating Unit A
Input power 30 (CW) dBm ‘ﬁa\
. ATTENTION
Operating Temperature(T)) -40 to +85 °C OBSERVE PRECAUTIONS
FOR HANDLING
ELECTROSTATIC
Storage Temperature -65 to +150 °C SENSITIVE DEVICES

Oct-2019 Ver1s Phone: 82-31-304-8118 Fax: 82-31-624-5444 Order on-line at
Application support: dukielee@ardtech.co.kr




RD104
1700-2500MHz
Reactive Power Splitter

RDTECH

DVANCED RADIO DEVICE

Insertion Loss, Isolation vs. Frequency

RD104 (Tnsertion loss)

6 -
5 [
34t
3L
2 L
= C
[T -
2o [
. F
o E
1700 1800 1800 2000 2100 2200 2300 2400 2500
Frequency {MHz)

In/Out Return Loss vs. Frequency

RD104 (IRT)

-10

IRL (dB)

L _,—/

-20

1700 1800 1900 2000 2100 2200

Frequency (MHz)

2300 2400 2500

Isolation (dB)

ORL (dB)

RD104 (Isolation)

0 F
5 [
-0 [
15 B /
20 [
25 | N
30 ©
1700 1800 1800 2000 2100 2200 2300 2400 2500
Frequency {MHz)
RD104 (ORL)
-10 C
-20 /
a0 [ \\ //
M \/
-50
1700 1800 1900 2000 2100 2200 2300 2400 2500
Frequency (MHz)
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RD104
1700-2500MHz
Reactive Power Splitter

RDTECH

DVANCED RADIO DEVICE

Package Mark and Dimensions

‘..._.,L b (TYP.)

* Part Number D04 =RD104 ** Tracking Number =XX

1
L

Evaluation PCB Information

Evaluation PCB Layout

Package Dimension

REF Millimeter
Min. Max.
A 1.45
Al 0 0.1
A2 1.1 1.3
b 0.3 0.5
c 0.12 REF.
D 2.7 3.1
E 2.6 3
El 14 1.8
e 0.95 REF.
el 1.9 REF.

_GND
___GND

__P1

P2 |
GND
P3

Dielectric Constant FR-4/4.6
Dielectric Height 0.037[0.93]
Copper Thickness 1 oz.

Oct-2019 Ver1s Phone: 82-31-304-8118 Fax: 82-31-624-5444 Order on-line
Application support: dukielee@ardtech.co.




RD104 RDTECH

1700-2500MHz
Reactive Power Splitter DVANCED RADIO DEVICE

NOTE
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RDTECH

DVANCED RADIO DEVICE

RM101

HIGH IIP3 GaAs MMIC MIXER With

INTEGRATED LO AMPLIFIER, 700 — 1500MHz

Product Description

RM101 can use at 3.3V to 5V. It is a high dynamic
range passive MMIC mixer with an integrated LO
amplifier in a plastic surface mount 8 lead Mini
Small Outline Package (MSOP) covering 700MHz to
1500MHz. It has excellent input IP3 performance of
+32.3dBm at 3.3V RM101
compatible with RM102 which is 1700-2400MHz

is pin to pin

Features

e+ 3235 dBm input IP3 at 3.3V

¢ Conversion Loss : 9.1 dB

¢ Single Positive Supply : 22mA @ 3.3V
¢ Low LO drive level: -2 to +4dBm

¢ Available 3.0 to 5 V single voltage

¢ High ESD level: Class 1B

¢ Lead-free, RoHS compliant, Green

Mixers with LO amplifiers.

Component Diagram

Lo [T RF

GND [21] GND

GND [31] [ T6] anD

vdd [a]] IF
1

PACKAGE GND

FRE
GP ~
V4

\ @gH S
LNV &

¢ High Dynamic Range Infrastructure system
¢ GSM GPRS & EDGE
¢ CDMA & WCDMA

¢ Cable Modem Termination Systems

Applications

Parameter 3.3V 5.0V Units
Frequency Range. RF 08-1.1 0.7-15 0.8 - 1.1 0.7-15 GHz
Frequency Range. LO 08 -1.1 07-15 0.8 - 1.1 07-15 GHz
Frequency Range. IF DC-350 MHz
Conversion Loss TYP 9.2 MAX 10.5 dB
Noise Figure(SSB) TYP 9.2 MAX 10.5 dB
LO to RF Isolation -14 -12.8 -14.6 -15.6 dB
LO to IF Isolation -22 -23 -24 -27.2 dB
RF to IF Isolation -11.6 -17.5 -13.7 -16 dB
IP3(Input) 321 3235 30 31 dBm
Pin1dB 24 22 244 23.6 dBm
I(__I(_ilrl?c;;:lt) Drive Level 0 dBm
Supply Current 22 | 34

Test condition: LO = 0dBm, IF = 70MHz, T,=25°C, Z;=Z, =50

Oct-2019 Verl5

Phone: 82-31-304-8118 Fax: 82-31-624-5444 Order on-line at
Application support: dukielee@ardtech.co.kr




RM101 RDTECH

HIGH "P3 GaAS MMIC MIXER With DVANCED RADIO DEVICE
INTEGRATED LO AMPLIFIER, 700 — 1500MHz

Absolute Maximum Ratings

Parameter Rating Unit
Max RF/IF Input Power 27 dBm
Max LO Drive Input Power 10 dBm A
Max Device Voltage(Vp) 6.5 Y ‘%'\
Max Operating Dissipated Power 0.5 W ATTENTION
R OBSERVE PRECAUTIONS

Junction Temperature(T)) 150 °C FOR HANDLING

. ELECTROSTATIC
Operating Temperature(T,) -40 to +85 °C SENSITIVE DEVICES
Storage Temperature -65 to +150 °C
ESD Sensitivity(HBM) Class 1B
Moisture Sensitivity Level MSL1
Oct-2019 Ver1s Phone: 82-31-304-8118 Fax: 82-31-624-5444 Order on-line at

Application support: dukielee@ardtech.co.kr




RM101 RDTECH

HIGH "P3 GaAS MMIC MIXER With DVANCED RADIO DEVICE
INTEGRATED LO AMPLIFIER, 700 — 1500MHz

Performances at 3.3V

Conversion Loss vs. RF Freq vs. IF Freq Input IP3 vs. RF Freq vs. IF Freq
+25°C LO = 0dBm, low-side LO +25°C LO = 0dBm, low-side LO
25 ; ; a5
A - - = 70MHz [ - = = 70MHz
r ——— 140MHz
5 20 140MHz | | 0 |  oomin
° — - —200MHz 'E‘ L —_ .. 240MHz
@ o N
@ 45 — - 240MHz || g L
2 I - LN T
S . o . =
P 10 M“ — —— = = 30 P< = f‘-\\ ":. M ¥,
@ F I~ —_— = = =3 L Y P s, __| —"-L
2 r ~=== _L--fF-- =9 [ S ~ AN
5 F -~ E [ LS | A
© 5 25 [ = *
ol 20 L
700 800 900 1000 1100 1200 1300 1400 1500 700 800 900 1000 1100 1200 1300 1400 1500
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0 -10
5 15
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3 15 Lé 25 i \\
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20 -30 N ~
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25 35
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R - I Isolation vs. LO Freq Input P1dB vs. RF Frequency
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RM101 RDTECH

HIGH "P3 GaAS MMIC MIXER With DVANCED RADIO DEVICE
INTEGRATED LO AMPLIFIER, 700 — 1500MHz

Performances at 3.3V

Conversion Loss vs. RF Freq vs. IF Freq Conversion Loss vs. RF Freq vs. IF Freq
LO = 0dBm, IF = 70MHz, low-side LO +25°C. IF = 70MHz, low-side LO
25 I I 25 T
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LO = 0dBm, IF = 140MHz, low-side LO +25°C. IF =140MHz, low-side LO
25 25 T T T
x I I - — —-4dBm
- ——40TC [ —-2dBm
~ 20 H
= 20 +25°C [ % [ — - -0dBm
T - r
- 5 @ [ — -+ +2dBm
@ 5 15 H
o 15 s [
- [ T b -
c N _ -
S = =l B s -
B0 RS - @ 10 \.7 === £ e
5 [ = == g r T ————
2 bl —_——t=-—T c
5 - r S
3 o
QO 5 5
o L 0
700 800 900 1000 1100 1200 1300 1400 1500 700 800 900 1000 1100 1200 1300 1400 1500
Frequency[(MHz) Frequency[(MHz)
Conversion Loss vs. RF Freq vs. IF Freq Conversion Loss vs. RF Freq vs. IF Freq
LO = 0dBm, IF = 200MHz, low-side LO +25°C. IF =200MHz, low-side LO
25 25 T T
r T : = = =-4dBm
Tt o @ —— 2dBm ||
g 20 +25°C [ ) r — - =0dBm
= z
- — . =485 @ — - +2dBm
g 15 215 L
=) = F
— [ c L
< B~ o -
] = . 2 s R P
@ 10 RN - — P10 \-‘ —— =
R S — === g T
2> F S~ _——r=-=T" c
5 - r ]
QO 5 o 5
0 0
700 800 900 1000 1100 1200 1300 1400 1500 700 800 900 1000 1100 1200 1300 1400 1500
Frequency[(MHz) Frequency[(MHz)
Oct-2019 Ver1s Phone: 82-31-304-8118 Fax: 82-31-624-5444 Order on-line at

Application support: dukielee@ardtech.co.kr




RM101 RDTECH

HIGH "P3 GaAS MMIC MIXER With DVANCED RADIO DEVICE
INTEGRATED LO AMPLIFIER, 700 — 1500MHz

Performances at 3.3V

Conversion Loss vs. RF Freq vs. IF Freq Conversion Loss vs. RF Freq vs. IF Freq
LO = 0dBm, IF = 240MHz, low-side LO +25°C. IF =240MHz, low-side LO
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RM101 RDTECH

HIGH "P3 GaAS MMIC MIXER With DVANCED RADIO DEVICE
INTEGRATED LO AMPLIFIER, 700 — 1500MHz

Performances at 5.0V
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RM101 RDTECH

HIGH "P3 GaAS MMIC MIXER With DVANCED RADIO DEVICE
INTEGRATED LO AMPLIFIER, 700 — 1500MHz

Performances at 5.0V
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RM101 RDTECH

HIGH "P3 GaAS MMIC MIXER With DVANCED RADIO DEVICE
INTEGRATED LO AMPLIFIER, 700 — 1500MHz

Performances at 5.0V

Conversion Loss vs. RF Freq vs. IF Freq Conversion Loss vs. RF Freq vs. IF Freq
LO = 0dBm, IF = 240MHz, low-side LO +25°C. IF =240MHz, low-side LO
25 I \ ” [ — = —adem
-==-40C 0 [ -2dBm
o 20 +25°C [ g — . -0dem
T S q
e — . =485C o . — - - +2dBm
2 15 S r ™
z o 5 \
2 10 S et T o0 [ = S . — =
5 r == __aT: = J-- g [
O s O 5
o L 0
700 800 900 1000 1100 1200 1300 1400 1500 700 800 900 1000 1100 1200 1300 1400 1500
Frequency[(MHz) Frequency[(MHz)
Input IP3 vs. RF Freq vs. IF Freq Input IP3 vs. RF Freq vs. LO Power
LO = 0dBm, IF = 70MHz, low-side LO +25°C. IF = 70MHz, low-side LO
45 r T T * - L - Ad‘Bm
- - =407 40 | -2dBm
40 +25C r — . =0dBm
g . — . —485TC FS 35 = — -+ +2dBm —
Z ~—~ E e SR
z | e g0 AN =
— [ -~ -~ — L — - . y - —t
B30 [ = 3 5 X—/ \\._{;_:/
a7 F-=¥=- N s Boas [Todeemmmo AT
= ’ AT -t Tr \
+ > L r N -
25 0 [ 4 -
20 L 15
700 800 900 1000 1100 1200 1300 1400 1500 700 800 900 1000 1100 1200 1300 1400 1500
Frequency[(MHz) Frequency[(MHz)
Input IP3 vs. RF Freq vs. IF Freq Input IP3 vs. RF Freq vs. LO Power
LO = 0dBm, IF = 140MHz, low-side LO +25°C. IF = 140MHz, low-side LO
5 45 : ‘
[ I I - — —-4dBm
i U 0 —— 2dBm
40 +25C [ [ — - - 0dBm
= £ [~ — 420
,_-% — . —ig5C E s . ~. +2dBm
T o )
o M~ o
g “‘:"\‘-_,/"\ . E 0 \\\/&\
g0 =2 A 3% 5 — :
E‘ N -\.?;\\ / ,E- RN N ~———" = - ‘.\\ _/—S\
—_ Py [ ~L | B +— St
25 = 25 e i -
S
20 L 20
700 800 900 1000 1100 1200 1300 1400 1500 700 800 900 1000 1100 1200 1300 1400 1500
Frequency[(MHz) Frequency[(MHz)
Oct-2019 Ver15 Phone: 82-31-304-8118 Fax: 82-31-624-5444 Order on-line at

Application support: dukielee@ardtech.co.kr




RM101 RDTECH

HIGH "P3 GaAS MMIC MIXER With DVANCED RADIO DEVICE
INTEGRATED LO AMPLIFIER, 700 — 1500MHz

Performances at 5.0V
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RM101

HIGH IIP3 GaAs MMIC MIXER With
INTEGRATED LO AMPLIFIER, 700 — 1500MHz

RDTECH

DVANCED RADIO DEVICE

Pin Configuration and Description Pin No. Symbol Description
1 LO Local Oscillator Input, Internally DC Block
o [A[H RF 23,67 GND RF/DC Ground
GND [21] GND 4 vdd Supply Voltage,
GND 31| | 16 ] GND 5 IF Intermediate Frequency
vdd [a] ] (T5] 1F 8 RF Radio Frequency
J_ . RF/DC Ground. Follow recommended via pattern
Backside
= Plate GND and ensure good solder attach for best thermal
PACKAGE GND and electrical performance.
Application Circuit Evaluation PCB Layout
L0 Port . e RFInput

GND GND
RM102
6 |

O Y LT_E E = O IF Port
d

Test condition : L1=33nH, C1=100pF

Harmonics of LO

ARDTEGH
s o o LD RE o |o o

LO Freq GHz LO Freq GHz
0.5 30.6 26.1 429 303 0.5 28.6 26.3 432 30
0.6 25.1 21.0 337 26.9 0.6 233 215 61.3 26
0.7 235 19.5 343 25.2 0.7 20.1 19.1 445 248
0.8 17.6 18.3 248 283 0.8 16.7 175 384 248
0.9 157 18.6 26.2 25.1 0.9 149 16.6 343 224
1.0 14.6 19.6 242 271 1.0 14.1 16.6 27.6 237
LO power = 0 dBm LO power = 0 dBm
All values in dBc below input LO level measured at RF port All values in dBc below input LO level measured at RF port

Oct-2019 Verl5
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RDTECH

DVANCED RADIO DEVICE

RM101

HIGH IIP3 GaAs MMIC MIXER With
INTEGRATED LO AMPLIFIER, 700 — 1500MHz

Package Mark and Dimensions
Dimension in inches[Millimeters]

[e)]
°

o

E 0037 1094 t0.025[0.063]
REF 0.017 [0. 043]
RM101 . ‘
0122 [3.10] 0.196 [4.97) REF
0.114 [2.90] XXYYZ 0.188 [4.77] 0.068 [1.72] ‘
| \
O | [MExposed GND paddle
T T 7 must be connected
Lot /|1 'z' 'E' u ':' 'j |:| I::' to RF/DC Ground
Code 0.008 [0.203]
0122 [3.10] N 0.004[0.102] |, REF
0.114 [2.90] 0.067 [1.70]
* Part Number : RM101
** Lot Code : XX = Mask Number
YY = Lot Serial Number NOte
oo oo 1. All dimensions are in inches[millimeters].
0.032 [0.81] 0.003 [0.076] An Ies are in de rees
0.001 [0.025] 9 9 :
I I 2. Lead Frame Material : Copper Alloy.
MAX ) N
0042 [106]  (toshes  0o1s (038 3. The package Top be smaller than the
TYP 0.011 [0.28]

package Bottom

PCB Mounting Pattern

PACKAGE 120

OUTLINE

NOTE 3
060

1
oo T =
g HO =4 ,_‘—.[— 170
0.65 PITCH, TYPI ~ O O‘
[ ] Gz o
A
2.10
310

Via Hole

Note

1. All dimensions are in millimeters. Angles are in degrees.
2. Use 1 oz. copper minimum for top and bottom layer metal.
3. We recommend a 0.35mm diameter bit for drilling via holes and a final plated thru diameter

of 0.25mm.
4. If possible, the recommended thickness of metal mask is 0.172mm
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RM101 RDTECH

HIGH "P3 GaAS MMIC MIXER With DVANCED RADIO DEVICE
INTEGRATED LO AMPLIFIER, 700 — 1500MHz
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RDTECH
DVANCED RADIO DEVICE RM 1 02

HIGH 1IP3 GaAs MMIC MIXER With
INTEGRATED LO AMPLIFIER, 1700 — 2400MHz

Product Description Features

RM102 can use at 3.3V to 5V. It is a high dynamic ¢+ 30.5 dBm input IP3

range passive MMIC mixer with an integrated LO » Conversion Loss : 9.0 dB

amplifier in a plastic surface mount 8 lead Mini Small * Single Positive Supply : 23mA @ 3.3V
Outline Package (MSOP) covering 1700 to 2400MHz. ¢ Low LO drive level: -2 to +4dBm

¢ Available 3.0 to 5 V single voltage
¢ High ESD level: Class 1B

¢ Lead-free, RoHS compliant, Green

It has excellent input IP3 performance of +30.5dBm
at 3.3V. Conversion Loss is 9dBm Typical. RM102 is
pin to pin compatible with RM101 which is 700-

Ko FREE
1500MHz Mixers with LO amplifiers. &
A Q
: - ROHS
Component Diagram Applications ﬂ@
LNV
o [T RF . .
e High Dynamic Range Infrastructure system
ool o GSM GPRS & EDGE
GND 3T [Te] enD
vdd 1 " * CDMA & WCDMA
T ¢ Cable Modem Termination Systems

PACKAGE GND

Parameter 33V 5V Units
1.7 - 19 - 2.1 -

Frequency Range. RF 19 51 21-24 | 17-29 | 19-21 24 GHz
Frequency  Range. 1.7 - 1.8 - B 3 ) 2.0 -
Lo 18 50 20-22 | 17-18| 18-20 52 GHz
Frequency Range. IF 50 - 300 MHz
Conversion Loss TYP 9.3 MAX 10.5 dB
Noise Figure(SSB) TYP 9.3 MAX 10.5 dB
LO to RF Isolation -7.8 -6.8 -7 -8 -8 -8.6 dB
LO to IF Isolation -16 -134 -13.5 -16 -13.4 -13.5 dB
RF to IF Isolation -12.8 -17 -15 -15 -17.2 -15.3 dB
IP3(Input) 28.5 30.5 30 27.6 29.5 29.5 dBm
Pin1dB 20.5 20 18 22 20 18 dBm
LO  Input  Drive
Level( Typical ) 0 dBm

Test condition: Vcc = 3.3 V, 1,=23mA, Vcc=5V, I,=35mA, Typ., LO = 0dBm, IF = 200MHz, T,=25°C, Z;=Z,=50

Oct-2019 Verls Phone: 82-31-304-8118 Fax: 82-31-624-5444 Order on-line at
Application support: dukielee@ardtech.co.kr




RM102 RDTECH

HIGH "P3 GaAS MMIC MIXER With DVANCED RADIO DEVICE
INTEGRATED LO AMPLIFIER, 1700 — 2400MHz

Absolute Maximum Ratings

Parameter Rating Unit

Max RF/IF Input Power 27 dBm

Max LO Drive Input Power 10 dBm A

Max Device Voltage(Vp) 6.5 \ m
Max Operating Dissipated Power 0.5 W OBS’:‘;EEPL“EELST"I‘ONS
Junction Temperature(T)) 150 °C R
Operating Temperature(T,) -40 to +85 °C SENSITIVE DEVICES
Storage Temperature -65 to +150 °C

ESD Sensitivity(HBM) Class 1B

Moisture Sensitivity Level MSL1
Oct-2019 Ver1s Phone: 82-31-304-8118 Fax: 82-31-624-5444 Order on-line at
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RM102

HIGH 11IP3 GaAs MMIC MIXER With

INTEGRATED LO AMPLIFIER, 1700 — 2400MHz

RDTECH

DVANCED RADIO DEVICE

Performances at 3.3V

Conversion Loss vs. RF Freq vs. IF Freq
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RM102 RDTECH

HIGH "P3 GaAS MMIC MIXER With DVANCED RADIO DEVICE
INTEGRATED LO AMPLIFIER, 1700 — 2400MHz

Performances at 3.3V

Conversion Loss vs. RF Freq vs. IF Freq Conversion Loss vs. RF Freq vs. IF Freq
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RM102 RDTECH

HIGH "P3 GaAS MMIC MIXER With DVANCED RADIO DEVICE
INTEGRATED LO AMPLIFIER, 1700 — 2400MHz

Performances at 3.3V
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RM102 RDTECH

HIGH "P3 GaAS MMIC MIXER With DVANCED RADIO DEVICE
INTEGRATED LO AMPLIFIER, 1700 — 2400MHz

Performances at 3.3V

Input IP3 vs. RF Freq vs. IF Freq Input IP3 vs. RF Freq vs. LO Power
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RM102

HIGH IIP3 GaAs MMIC MIXER With

INTEGRATED LO AMPLIFIER, 1700 — 2400MHz

RDTECH

DVANCED RADIO DEVICE

Performances at 3.3V
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RM102

HIGH 11IP3 GaAs MMIC MIXER With
INTEGRATED LO AMPLIFIER, 1700 — 2400MHz

RDTECH

DVANCED RADIO DEVICE

Performances at 5.0V
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RM102

HIGH II

INTEGRATED LO AMPLIFIER, 1700 — 2400MHz

P3 GaAs MMIC MIXER With

RDTECH

DVANCED RADIO DEVICE

Performances at 5.0V
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RM102

HIGH 11IP3 GaAs MMIC MIXER With
INTEGRATED LO AMPLIFIER, 1700 — 2400MHz

RDTECH

DVANCED RADIO DEVICE

Performances at 5.0V
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RM102 RDTECH

HIGH "P3 GaAS MMIC MIXER With DVANCED RADIO DEVICE
INTEGRATED LO AMPLIFIER, 1700 — 2400MHz

Performances at 5.0V

Input IP3 vs. RF Freq vs. IF Freq Input IP3 vs. RF Freq vs. LO Power
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RM102 RDTECH

Pil(;l* IIF’E; (;Eii\s hﬂ|\ﬂ|(: qul)(IEF{ \AIitI\ DVANCED RADIO DEVICE
INTEGRATED LO AMPLIFIER, 1700 — 2400MHz

Performances at 5.0V

Input IP3 vs. RF Freq vs. IF Freq Input IP3 vs. RF Freq vs. LO Power
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RM102

HIGH IIP3 GaAs MMIC MIXER With
INTEGRATED LO AMPLIFIER, 1700 — 2400MHz

RDTECH

DVANCED RADIO DEVICE

Pin Configuration and Description Pin No. Symbol Description
1 LO Local Oscillator Input, Internally DC Block
o [OThH RF 23,67 GND RF/DC Ground
GND [21] GND 4 vdd Supply Voltage,
GMND GND 5 IF Intermediate Frequenc
EXN | 6] y
vdd [a] ] (T5] 1F 8 RF Radio Frequency
J_ Backsid RF/DC Ground. Follow recommended via pattern
= Pla:tes € GND and ensure good solder attach for best thermal
PACKAGE GND and electrical performance.
Application Circuit Evaluation PCB Layout
LO Port L] T }——QRFInput
eND ND ARDTECH
RM102 &3 s .
OTI'"FF\'_'E 5} = '®) IF Port o o |o L@O L. RE:F' 3 o |o e
vdd Iq 1
Frequency(MHz) L1(nH) C1(pF)
1700~1950 2.2 8
1950~2150 2.2 6
2150~2400 1.0 5

Harmonics of LO

LO Freq GHz LO Freq GHz
15 18.9 155 177 327 15 175 155 17.2 323
1.6 16.1 144 17.7 309 1.6 144 143 16.9 30.9
17 139 15.8 16.9 309 1.7 126 14.8 16.3 28.6
1.8 14.8 16.9 193 271 1.8 133 155 194 25.1
19 133 19 20.7 25.6 19 12 16.4 214 224
20 14 23.6 253 282 2.0 12.8 19.2 27.1 23.1
LO power = 0 dBm LO power = 0 dBm
All values in dBc below input LO level measured at RF port All values in dBc below input LO level measured at RF port

Oct-2019 Verl5
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RM102 RDTECH

HIGH "P3 GaAS MMIC MIXER With DVANCED RADIO DEVICE
INTEGRATED LO AMPLIFIER, 1700 — 2400MHz

Package Mark and Dimensions
Dimension in inches[Millimeters]

\}'-J 60
rooe
El s 00371094 )] 4 0.025[0.063] H M |:l |:l
] RE'F 0.017 [0.043]
RM102 1
0.122 [3.10] 0.196 [4.98] REF
0.114 [2.90] XXYYZ 0.188 [4.78] 0068 1172)| |
|\LExposed GND paddle

v i must be connected
i 'zi 'Ei m H 'j ':| to RF/DC Ground

0.008 [0.203]
0122 [3.10] N 0.004 [0.102] « REF
0.114 [2.90] 0.067 [1.70]
* Part Number : RM102
** Lot Code : XX = Mask Number
YY = Lot Serial Number NOte
z;zvga[f;*g“ﬁmhef 1. All dimensions are in inches[millimeters].
0032 [081] 000300761 Angles are in degrees.
; .001 [0.02 :
pOOTI0021 5 | ead Frame Material : Copper Alloy.
MAX |
00l o oo 3. The package Top be smaller than the
TRt 0011 (0.28) package Bottom
PCB Mounting Pattern
OUTNE = o =
102 NOTE 3
0.60 .—-‘
oo [[ ] 7 [ ]
_:L 5 @_.O,__._|T‘ 170
T O G |
0.65 PITCH, TYP
A
2.10
310
Via Hole

Note

1. All dimensions are in millimeters. Angles are in degrees.
2. Use 1 oz. copper minimum for top and bottom layer metal.
3. We recommend a 0.35mm diameter bit for drilling via holes and a final plated thru diameter

of 0.25mm.
4. If possible, the recommended thickness of metal mask is 0.172mm

Oct-2019 Ver1s Phone: 82-31-304-8118 Fax: 82-31-624-5444 Order on-line at
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RDTECH

DVANCED RADIO DEVICE

RM210

HIGH 1IP3 GaAs MMIC MIXER With
INTEGRATED LO AMPLIFIER, 300 — 2700MHz

Product Description Features
RM210 can use at 3V to 5.5V. It is a high dynamic ¢ + 24 dBm input IP3 @ 850MHz
range passive MMIC mixer with an integrated LO » Conversion Loss : 6.7 dB @ 850MHz

amplifier covering 300 to 2700MHz. It combines low * Single Positive Supply : 5SmA @ 3.3V

conversion losses and  excellent input IP3 * LO drive level: -8 to +8dBm
¢ Available 3.0 to 5.5 V single voltage

characteristics with a low demand of LO power and

DC power.

&

<

Component Diagram Applications : 5
il
LO VDD . .
e High Dynamic Range Infrastructure system
GND GND e GSM GPRS & EDGE
RF/IF RF/IF » CDMA & WCDMA

¢ Cable Modem Termination Systems
SC70-6L

Parameter 33V Units
TEST Frequency (RF) 850 1800 2100 2600 MHz
TEST Frequency (LO) 710 1660 1960 2460 MHz
TEST Frequency (IF) 140 MHz
Conversion Loss 6.7 54 4.7 5.2 dB
Noise Figure(SSB) 6.7 54 47 5.2 dB
LO to RF Isolation 10 6.6 4.8 55 dB
LO to IF Isolation 20 13 24.5 1.7 dB
RF to IF Isolation 24 20 33 13 dB
IP3(Input) 24 26.5 29.5 25 dBm
Pin.dB 19 17.5 18 17.5 dBm
Ids 6 7 11 10 mA
LO Input Drive Level 0 dBm

Test condition: Vcc = 3.3V, Typ., LO = 0dBm, IF = 140MHz, T =25°C, Z;=Z, =50

Phone: 82-31-304-8118 Fax: 82-31-624-5444 Order on-line at www.
Application support: dukielee@ardtech.co.kr
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RM210 RDTECH

HIGH 1IP3 GaAs MMIC MIXER With
INTEGRATED LO AMPLIFIER, 300 — 2700MHz HVANBED Baoikl REIRE

Absolute Maximum Ratings

Parameter Rating Unit
Max RF/IF Input Power 17 dBm
Max LO Drive Input Power 10 dBm A
Max Device Voltage(Vp) 6 \ m
Junction Temperature(T) 150 °C OBS’:‘;EEPL“EELST"I‘ONS
Operating Temperature(T,) -40 to +85 °C R
Storage Temperature -65 to +150 °C SENSITIVE DEVICES
ESD Sensitivity(HBM) Class 1A
Moisture Sensitivity Level MSL1
Oct-2019 Ver1s Phone: 82-31-304-8118 Fax: 82-31-624-5444 Order on-line at

Application support: dukielee@ardtech.co.kr




RM210

HIGH IIP3 GaAs MMIC MIXER With

INTEGRATED LO AMPLIFIER, 300 - 2700MHz

RDTECH

DVANCED RADIO DEVICE

Performances at 850MHz

Conversion Loss vs. RF 850MHz

Conversion Loss vs. RF 850MHz
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RM210
HIGH 1IP3 GaAs MMIC MIXER With RDTECH

INTEGRATED LO AMPLIFIER, 300 — 2700MHz HVANBED Baoikl REIRE

Performances at 1800MHz

Conversion Loss vs. RF 1800MHz Conversion Loss vs. RF 1800MHz
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RM210 RDTECH

HIGH 1IP3 GaAs MMIC MIXER With
INTEGRATED LO AMPLIFIER, 300 — 2700MHz HVANBED Baoikl REIRE

Performances at 2100MHz

Conversion Loss vs. RF 2100MHz Conversion Loss vs. RF 2100MHz
IF = 70MHz IF = 140MHz
12 ‘ 12 I
— — —-40C 3 - = —-40C
o 10 +25C [ @ 10 +25C
T T
- — . —485C e — - =+85C
8 s 8 s
- -
c c
0 K]
[ — 2 6
[ == [
g // E S =
S 4 = SPE o 4
2 2
8 6 4 2 0 2 4 6 8 8 6 4 2 0 2 4 6 8
LO power (dBm) LO power (dBm)
Input IP3 vs. RF 2100MHz Input IP3 vs. RF 2100MHz
IF = 70MHz IF = 140MHz
a0 . a0 :
r - - —.a0C r - - = =.40C
35 i +25C [ | 32 E ” /\ \ +25C [ ]
Ea [ — . —sg5¢| | SR 4 NNT — . -u85¢| |
g . A /’/ - \\
= __ E ’ I~ gl
0 25 = — D 25 — e —
= == S~ = A T
5 5 ey /4
Rl B ’///
=
15 15 |
10 L 10 E
8 © 4 2 0 2 4 6 8 8 © 4 2 0 2 4 6 8
LO power (dBm) LO power (dBm)
LO leakage at RF port (2100M) LO leakage at IF port (2100M)
IF = 70/140MHz IF = 70/140MHz
25 ‘ ‘ 35 | ‘
- = =40C - = =—a0C
20 +25C 30 - +25C ||
— - -+85C [~ — - =485C
& i & ol T~ -
T 15 T 25 S
< c 4 S~d T ~——
o o . -
F= L B ~. "‘--_________
§ 10 b § 20 f <
= R = r P
d s — L ™ .
5 ~\\___ — 15 ~ <
T 4 — -4 J
I S L ~
0 10
8 6 4 2 0 2 4 6 3 8 6 4 2 0 2 4 6 8
LO Power (dBm) LO Power (dBm)
Oct-2019 Ver1s Phone: 82-31-304-8118 Fax: 82-31-624-5444 Order on-line at

Application support: dukielee@ardtech.co.kr




RM210
HIGH 1IP3 GaAs MMIC MIXER With RDTECH

INTEGRATED LO AMPLIFIER, 300 — 2700MHz DVANGED. RApit BevioE

Performances at 2600MHz

Conversion Loss vs. RF 2600MHz Conversion Loss vs. RE 2600MHz

IF = 70MHz IF = 140MHz
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8 s @ — . —485C
| o 8
: :
- - § Ner--d
% P e = 5 6 =S = L SO e
S £
(8] 4 [=]
o a
2
8 6 4 2 0 2 4 6 8 2
8 6 4 2 0 2 4 6 3
LO power (dBm) LO power (dBm)
Input IP3 vs. RF 2600MHz Input IP3 vs. RF 2600MHz
IF = 70MHz IF = 140MHz
40 : 10 :
- = = 40C - == 40C
35 +25¢C || 35 +25C ||
A, N
£ 30 A NI~ — —ssc| | Tl 4 — . -485C | =]
i : N S —— ';-6, L - o~ g
- Rd Sto ~ [ / - f— e —
g ~ 3= —==— =" o 25 [ / o
s L7 ’/ / T ] s F L~ -
Er - Eo |
L, ,”-‘ =
15 / 15 ,/
10 L 10 F
8 6 4 2 0 2 4 6 8 g 6 4 2 0 2 a 6 8
LO power (dBm) LO power (dBm)
LO leakage at RF port (2600M) LO leakage at IF port (2600M)
IF = 70/140MHz IF = 70/140MHz
25
[ . -
- - —-40C L - — —-40C
20 +25C 2 +25¢C
- — . -485C _ . o gsc
T 15 ) 20 L ~|
c = K ~
2 E~o H L~ ~
2 10 S ' ~~. ~
2 [~ - ‘~\._:\ LD“ 15 1 _:_:.: T~
[ ~. C = t I~ S
s ~ . ==l : \_—.__4_\ ~
r e~ = —~ 10 ¢ ===
R _': ‘;- - <~
0 5
4 6 4 2 0 2 4 6 8 8 6 4 2 0 2 4 6 8
LO Power (dBm) L0 Power (dBm)
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RM210 RDTECH

HIGH 1IP3 GaAs MMIC MIXER With
INTEGRATED LO AMPLIFIER, 300 — 2700MHz HVANBED Baoikl REIRE

Down Conversion Application Circuit

5
o e
B y

ARDTECH ~ 2013-1
RM210

SC70-6L 2

TEST Circuit Evaluation PCB Layout

Typical lumped element values for different RF frequencies :

RF[MHz] IF[MHz] L1(nH) C1(pF) L2(nH) C2(pF) L3(nH) C3(pF) L4(nH) C4(pF) C5(uF)

850 70/140 5.6 3.9 6.8 3.9 6.8 3.9 22 100 10
1800 70/140 3.3 1.8 3.9 1.8 5.6 33 3.9 100 10
2100 70/140 3.9 1.8 33 1.8 4.7 1.8 3.3 100 10
2600 | 70/140 1 1.8 1.8 1.8 2.7 1.8 1.5 82 10
Pin Configuration and Description Harmonics of LO
3.3v
Pin No. Symbol Description LO Freq GHz 1 2 3 4
780 29.7 17.7 40 40
1 LO Local Oscillator Input 710 29.3 18.8 32 31
1780 18.1 13 453 254
25 GND | RF/DC Ground 1710 154 | 107 | 419 | 207
6 vdd Supply Voltage 2030 11.9 10.3 27.6 30.4
1960 11.3 15.5 335 25.7
3 IF/RF Intermediate Frequency or Radio Frequency 2530 195 20.2 30.2 32.1
LO power = 0 dBm
4 IF/RF Radio Frequency or Intermediate Frequency All values in dBc below input LO level measured at RF port

Oct-2019 Ver1s Phone: 82-31-304-8118 Fax: 82-31-624-5444 Order on-line ai
Application support: dukielee@ardtech.co.kr




RM210 RDTECH

HIGH 1IP3 GaAs MMIC MIXER With
INTEGRATED LO AMPLIFIER, 300 — 2700MHz HVANBED Baoikl REIRE

Package Mark and Dimensions

DIMENSIONS MILLIMETER DIMENSIONS INCH

C/2

A | 19 | 210 | 215 | 0074 | 0.082 | 0.084
° B | 115 | 125 | 135 | 0.045 | 0.050 | 0.055
c | 200 | 210 | 220 | 0078 | 0.082 | 0.086
D 13 0.0512
E 0.65 0.0255
F 015 | - | 030 | 0006 | - o012

* Part Number : 210 =RM210
** Tracking Number : XX

Evaluation PCB Information -

ARDTECH ~ 2013-1
RM210
15}
!H F!:! PCB Substrate Information[mm]

i (i Dielectric Constant FR-4/4.6
3 Dielectric Height 0.037[0.93]
i Copper Thickness 1 oz

ano
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RDTECH
DVANCED RADIO DEVICE RM 21 OD

HIGH 1IP3 GaAs MMIC MIXER With
INTEGRATED LO AMPLIFIER, 300 — 2700MHz

Product Description Features

RM210D can use at 3.3V to 5.0V. It is a high dynamic ¢ + 25 dBm input IP3 @ 850MHz
range passive MMIC mixer with an integrated LO » Conversion Loss : 6.7 dB @ 850MHz
amplifier covering 300 to 2700MHz. It combines low * Single Positive Supply : 5SmA @ 3.3V

conversion losses and  excellent input IP3 * LOdrive level: -2 to +2dBm

characteristics with a low demand of LO power and * Available 3.3 to 5.0 V single voltage

¢ Lead-free, RoHS compliant, Green

DC power. o FREE
, o \ .@H;S
Component Diagram Applications S
uw\“b\F

RFor IF 1 (HEEJ [l 6 IForRF _ .
- e High Dynamic Range Infrastructure system
GND 2
[ > OND . GSM GPRS & EDGE

o 3 M M 4 VoD « CDMA & WCDMA

¢ Cable Modem Termination Systems

DFN2X2-6L

Parameter 33V Units
TEST Frequency (RF) 850 1800 2100 2600 MHz
TEST Frequency (LO) 710 1660 1960 2460 MHz
TEST Frequency (IF) 140 MHz
Conversion Loss 7.6 6.3 6.2 6.8 dB
Noise Figure(SSB) 7.2 6.1 6.0 6.7 dB
LO to RF Isolation 11.2 5.8 5.8 5.0 dB
LO to IF Isolation 18.1 17.9 12.8 12.8 dB
RF to IF Isolation 18.5 23.7 10.9 14 dB
IP3(Input) 27.7 30.7 304 30.5 dBm
Pin.dB 18.1 19.3 18 18.2 dBm
Ids 5 9 10 14 mA
LO Input Drive Level 0 dBm

Test condition: Vcc = 3.3V, Typ., LO = 0dBm, IF = 140MHz, T =25°C, Z;=Z, =50

Oct-2019 Ver1s Phone: 82-31-304-8118 Fax: 82-31-624-5444 Order on-line at www.
Application support: dukielee@ardtech.co.kr




RM210D RDTECH

HIGH IIP3 GaAs MMIC MIXER With DVANCED RADIO DEVICE
INTEGRATED LO AMPLIFIER, 300 - 2700MHz

Absolute Maximum Ratings

Parameter Rating Unit
Max RF/IF Input Power 17 dBm
Max LO Drive Input Power 10 dBm A
Max Device Voltage(Vp) 6 \ m
Junction Temperature(T) 150 °C OBS’:‘;EEPL“EELST"I‘ONS
Operating Temperature(T,) -40 to +85 °C R
Storage Temperature -65 to +150 °C SENSITIVE DEVICES
ESD Sensitivity(HBM) Class 1A
Moisture Sensitivity Level MSL1
Oct-2019 Verl5 Phone: 82-31-304-8118 Fax: 82-31-624-5444 Order on-line at

Application support: dukielee@ardtech.co.kr




RM210D

HIGH 11IP3 GaAs MMIC MIXER With

INTEGRATED LO AMPLIFIER, 300 — 2700MHz

RD

TECH

DVANCED RADIO DEVICE

Performances at 850MHz
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Conversion Loss vs. RF 850MHz
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Conversion Loss vs. RF 850MHz
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RM210D RDTECH

HIGH 1IP3 GaAs MMIC MIXER With DVANCED RADIO DEVICE
INTEGRATED LO AMPLIFIER, 300 — 2700MHz

Performances at 1800MHz

Conversion Loss vs. RF 1800MHz Conversion Loss vs. RF 1800MHz
IF = 70MHz IF = 140MHz
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RM210D RDTECH

HIGH 1IP3 GaAs MMIC MIXER With DVANCED RADIO DEVICE
INTEGRATED LO AMPLIFIER, 300 — 2700MHz

Performances at 2100MHz

Conversion Loss vs. RF 2100MHz Conversion Loss vs. RF 2100MHz
IF = 70MHz IF = 140MHz
12 12
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Input IP3 vs. RF 2100MHz Input IP3 vs. RF 2100MHz
IF = 70MHz IF = 140MHz
40 40
35 35
E o -
£ P _— €30 s e S
a ------- === % ------------------ ‘_;-s:'__:_
g2 g5 s
5 5
22 - = -_0C [] 22 == =a0C ||
15 +25°C | | 15 —+25C | |
— ' 7485°C — T +85°C
10 ‘ 10 I
2 1 0 1 2 2 1 0 1 2
LO power (dBm) LO power (dBm)
LO leakage at RF port (2100MHz) LO leakage at IF port (2100MHz)
IF = 140MHz IF = 140MHz
25 30 I
[ == =.40C == ~0C
20 . 25 -
r —125°C +25°C
£ — s B " 7485°C
%, 15 g 20
[ ©
[ [
5 10 5 15 _—
2 E g e
. [ T rr—— . | _ o -~ l:?}T?:-:\_
0 5
2 1 0 1 2 2 1 0 1 2
LO power (dBm) LO power (dBm)
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RM210D RDTECH

HIGH 1IP3 GaAs MMIC MIXER With DVANCED RADIO DEVICE
INTEGRATED LO AMPLIFIER, 300 — 2700MHz

Performances at 2600MHz

Conversion Loss vs. RF 2600MHz Conversion Loss vs. RF 2600MHz
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RM210D RDTECH

HIGH IIP3 GaAs MMIC MIXER With DVANCED RADIO DEVICE

INTEGRATED LO AMPLIFIER, 300 — 2700MHz

o Tt e

Down Conversion Application Circuit

RF/IF

o
S
@&
S
&
=3
&

ARDTECH

DFN2X2-6L = =

TEST Circuit Evaluation PCB Layout

Typical lumped element values for different RF frequencies :

RF[MHz] IF[MHz] L1(nH) C1(pF) L2(nH) C2(pF) L3(nH) C3(pF) L4(nH) C4(pF) C5(uF)

850 70/140 6.8 3.9 6.8 5.0 5.6 3.9 22 100 10
1800 | 70/140 4.7 1.5 3.3 1.8 5.6 3.3 3.9 100 10
2100 | 70/140 2.2 1.5 2.2 1.5 5.6 2.7 2.7 100 10
2600 | 70/140 1.8 1.5 1.8 1.5 33 1.8 1.5 100 10

Pin Configuration and Description

Pin No. Symbol Description
1 RF/IF Radio Frequency or Intermediate Frequency
2 GND RF/DC Ground
3 LO Local Oscillator Input
4 VDD Supply Voltage
5 GND RF/DC Ground
6 IF/RF Intermediate Frequency or Radio Frequency
Oct-2019 Verl5 Phone: 82-31-304-8118 Fax: 82-31-624-5444 Order on-line ai

Application support: dukielee@ardtech.co.kr



RM210D RDTECH

HIGH IIP3 GaAs MMIC MIXER With DVANCED RADIO DEVICE
INTEGRATED LO AMPLIFIER, 300 — 2700MHz

Package Mark and Dimensions

0.25 0.30 0.35 0.010 | 0.012 | 0.014
0.00 0.02 0.05 0.000 | 0.001 | 0.002

4l A .
4 5 6
LU i DIMENSIONS MILLIMETER  DIMENSIONS INCH
210DXX 8 NOM MIN | NOM
J ° A 195 | 200 | 205 | 0.077 | 0.079 | 0.081
LTl moI v B 1.95 2.00 2.05 | 0.077 | 0.079 | 0.081
Pk 2_J Il— c 070 | 075 | 0.80 | 0.028 | 0.030 | 0.032
T M D 0.203 REF 0.008 REF
E 0.65 BSC 0.026 BSC
F
G
L

0.27 2.10 2.20 0.011 0.013 | 0.015

L
-

Evaluation PCB Information

ARDTECH 2018-06-05
RmM210D
=)
PCB Substrate Information[mm]

I - Dielectric Constant FR-4/4.6
2 = = Q
Dielectric Height 0.037[0.93]
=
o . Copper Thickness 1 oz
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Product Description

RL101 is a high linearity wide-band low noise amplifier
in a low-cost surface mount package and provides
39dBm high OIP3 and 0.85dB Noise Figure at 1.85GHz.
RL101 using enhancement pHEMT process is able to
achieve high performance across a broad range and is
available in a lead-free / green /| RoHS-compliant SOT-89
package. RL101 is targeted for use as a receiver and
transmitter in wireless infrastructure where high
linearity and medium power is required. Internal active
bias circuitry allows RL101 to maintain high linearity and
gain performance over temperature and operate
directly off a single +5V supply. All devices are 100% RF
and DC tested.

RL101

50-4000MHz
High Linearity Low Noise Amplifier
Features
* High OIP3 39dBm @ 1.85GHz
* P1dB=23.0dBm @ 850MHz
* No output matching component @ 0.7~2.6GHz
¢ Unconditionally stable
* Single fixed 5V supply, 79mA current
* Industry standard SOT-89 package
* Lead-free, RoHS compliant, Green
Applications

* Low noise amplifier for wireless re
Y

RoHS

\éoo
NV

* Wireless infrastructure

* Cellular, PCS, GSM, WCDMA, LTE
Component Diagram

@

Specification

Parameter Condition
Typ.

18.3 19.8 850MHz dB
Small Signal Gain 13.0 14.5 1850MHz dB

12.0 13.5 2140MHz dB

21.0 23.0 850MHz dBm
Output power at 1-dB Compression

20.5 22.5 1850MHz dBm

34.0 36.0 850MHz dBm
Third Order Intercept Point

37.0 39.0 1850MHz dBm
Input Return Loss -27.4 2140MHz dB
Output Return Loss -19.5 2140MHz dB
Reverse Isolation -26.7 850MHz dB
Noise Figure 0.85 1.1 1850MHz dB
Device Voltage 5 \
Device current (Icq) 60 79 95 mA
Thermal Resistance 41.6 Junction °C/W

to lead

Test condition: Vcc=5V, I,=79mA Typ., OIP, Tone Spacing=1MHz, P, per tone=6dBm T =25° C, Z;=Z, =50

Oct-2019 Verl5
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RL101
50-4000MHz
High Linearity Low Noise Amplifier

RDTECH

DVANCED RADIO DEVICE

Absolute Maximum Ratings

Parameter Rating Unit
Max Device Voltage(Vp) 6.0 Vv
Max Device Current(lp) 120 mA A
Max RF Input Power 18 dBm ‘Eﬁ'\
Max Operating Dissipated Power 0.72 W ATTENTION
OBSERVE PRECAUTIONS
Junction Temperature(T)) +150 °C FOR HANDLING
ELECTROSTATIC
Operating Temperature(T,) -40 to +85 °C SENSITIVE DEVICES
Storage Temperature -65 to +150 °C
ESD Sensitivity(HBM) Class 0B
Moisture Sensitivity Level MSL1
Typical Electrical Specification
Parameter 850MHz 1850MHz 2140MHz 2600MHz Unit
S21 19.8 14.5 13.5 11.8 dB
OIP3 37.0 39.0 39.2 395 dBm
P1dB 23.0 22.5 22.5 22.5 dBm
S11 -16.0 -15.0 -24.7 -17.3 dB
S22 -13.6 -13.7 -19.5 -19.2 dB
S12 -26.7 -21.0 -19.7 -183 dB
NF 0.85 0.82 0.91 0.96 dB
Test condition: Vcc=5V, 1,=79mA Typ., OIP; Tone Spacing=1MHz, P, per tone=6dBm T,=25°C, Z;=Z, =50
Typical 3.3V Performance
Parameter 850MHz 1850MHz 2140MHz 2600MHz Unit
S21 19.5 14.3 13.2 115 dB
OIP3 34.0 331 333 315 dBm
P1dB 21.5 19.0 19.0 18.0 dBm
S11 -14.5 -13.7 -25.3 -15.8 dB
S22 -16.0 -173 -23.2 -19.6 dB
S12 -25.5 -20.1 -18.8 -17.7 dB
NF 0.85 0.82 0.91 0.96 dB

Test condition: Vcc=3.3V, I,=55mA Typ., OIP; Tone Spacing=1MHz, P, per tone=6dBm T =25°C, Z;=Z, =50

Oct-2019 Verl5

Phone: 82-31-304-8118 Fax: 82-31-624-5444 Order on-line at
Application support: dukielee@ardtech.co.kr




RL101

50-4000MHz

High Linearity Low Noise Amplifier

RDTECH

DVANCED RADIO DEVICE

700~1000MHz Reference Application Circuit

W=1.67[65.7]
c1 L=1.85[72.7]

L1

W=1.67[65.7],
L=2.0[78.6]

Vcc
O

F—# ce
i cs
|—||- ca

RL101 W=1.67[65.7] ) W=1.67[65.7]
]

L=1.3[50.9]

Parameter/Freq.(MHz) 750 800 850 Unit
Small Signal Gain 20.5 20.1 19.7 dB

S11 -15.7 -16.4 -16.0 dB
S22 -13.2 -13.3 -13.6 dB
Output P1dB 23.0 23.0 23.0 dBm
Output OIP3* 355 36.0 36.0 dBm
Noise Figure 0.83 0.89 0.85 dB
lcq 79 mA
Vcc 5 \'

*Width and Length of Micro-strip line dimension in mm[mil]

S-Parameter Over Temperature vs. Freq. at 700~1000MHz
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RL101 RDTECH

50-4000MHz
High Linearity Low Noise Amplifier BVANRER RARIE. REviRE

P1dB, OIP3 and Noise Figure Performance at 700~1000MHz

P1.4s Vs. Frequency OIP3 vs. Pout Over Temp. @ 850MHz
30 50 | |
r +25C
H - - — 485C
25 45 L
e e e -40C
E g [
20 S0
= | eeememmm g —————
< & T | T
o S T 4
15 +25C 35 r I
— . — 485C b I i
----- -40C [
10 30
0.7 0.75 0.8 0.85 0.9 0.95 1 1 2 3 4 5 6 7 g 9
Frequency (MHz) Pout/Tone(dBm)
OIP3 vs. Frequency NF vs. Frequency
50 I 3
+25C o
- sasc 25 | ! l—
45 b t—F——F— - - -40C 1+ N
, F
3 o
T
5 40 els |
g I s |
° I I 5 1}
R X ;_______—-——‘
35 s r ]
05 |
30 ol
0.7 0.75 0.8 0.85 0.9 0.95 1 0.7 0.75 0.8 0.85 0.9 0.95 1
Frequency (GHz) Frequency (GHz)
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RL101
50-4000MHz
High Linearity Low Noise Amplifier

RDTECH

DVANCED RADIO DEVICE

1800~2200MHz Reference Application Circuit

Vcc

= ce
b cs
|—||- ca

L2

W=1.67[65.7]
L [50.9]

W=1.67[65.7]

W=1.67[65.7]
c1 L=2.8[110]

L=1.85[72.7]

L1

EEESEZENS

| v e ]
c6 10uF

Parameter/Freq.(MHz) 1800 1900 2140 Unit
Small Signal Gain 14.6 14.3 13.4 dB
S11 -13.2 -17.2 -28.0 dB
S22 -13.1 -15.2 -20.0 dB
Output P1dB 225 22.5 22.5 dBm
Output OIP3* 39.0 395 40.0 dBm
Noise Figure 0.82 0.90 0.95 dB
lcq 79 mA
Vcc 5 \'

*Width and Length of Micro-strip line dimension in mm[mil]

S-Parameter Over Temperature vs. Freq. at 1800~2200MHz

s21
25
20 |
~15 k&
o F -
g i -
= r
a r
v 10
[ +25C
5 — .- 485C
[ N s -40C
o L [
180 18 192 198 204 210 216 222
Frequency(GHz)
S12
10
15 |
~-20 |
o
E L
= r
- L
v
r +25C
-30 | — .= 485C ]
A A I A B | PSRN -40C
35 L ‘

180 186 192 198 2.04 210 216 222

Frequency(GHz)

S11(dB)

522(dB)

* Pout=6dBm/tone

S11
-5 O
r +25C
r — . — 485C
----- -40C

[ To)

[ T~ el
.25 i \\},/
30 L

180 18 192 1%8 204 210 216 222
Frequency(GHz)
S22

180 18 192 198 204 210 216 222
Frequency(GHz)

Oct-2019 Verl5

Phone: 82-31-304-8118 Fax: 82-31-624-5444 Order on-line at
Application support: dukielee@ardtech.co.kr
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50-4000MHz
High Linearity Low Noise Amplifier BVANRER RARIE. REviRE

P1dB, OIP3 and Noise Figure Performance at 1800~2200MHz

Pi.4g Vs. Frequency OIP3 vs. Pout Over Temp. @ 1850MHz
30 50
> 45 |
o  pEmmmmmms—memeoeeo S Somomooooe T 0
5 a [
T 20 & 40
2 o r i
n'." (=} [
15 [ #2501 35 | - —r-
r — . = +85C r
----- -40C L
10 30
18 19 2 2.1 2.2 1 2 3 4 5 6 7 8 9
Frequency(GHz) Pout/Tone(dBm)
OIP3 vs. Frequenc
OIP3 vs. Pout Over Temp. @ 2140MHz quency
50 [ [ 50T I
r +25C
[ ¥25¢C — .- 185C
r — = +85C [ E A (RS ao0c ||
45 — 45
T -40C
T L T 40
= 40 +- = —
& ===foes = R
o £ [0 I DU A S D ===d 5 F--=-q4=-=-= _—f === = ===
35 35
20 L 30
1 2 3 4 5 6 7 8 g 1.8 1.9 2 21 22
Pout/Tone(dBm) Frequency (GHz)

NF vs. Frequency

2
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15
)
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o 1
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=
k=
w
@
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© 0.
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RL101 RDTECH

50-4000MHz
High Linearity Low Noise Amplifier BVANRER RARIE. REviRE
2300~2700MHz Reference Application Circuit _

VC Parameter/Freq.(MHz) | 2300 | 2500 | 2600 Unit

F—# ce

|—||- Cc5 Small Signal Gain 13.0 12.3 11.8 dB

F—ca
S11 -19.6 -21.0 -17.3 dB

L2

-
RL10T | w_1676571

C1 W=16716571 |1 W=1.67(657] W=1.67[65.7] S22 -17.7 -22.5 -19.2 dB
L=1.85[72.7] L T T L=.B[11] L [5.9] |—o

Cc3 Output P1dB 22.0 22.0 22,5 dBm

Output OIP3* 40.0 40.0 40.0 dBm

Noise Figure 0.92 0.91 0.95 dB

lcq 79 mA

c6 Vcc 5 \"

*Width and Length of Micro-strip line dimension in mm[mil]

* Pout=6dBm/tone

S-Parameter Over Temperature vs. Freq. at 2300~2700MHz _

S21 S11
25 T -5
20 | -10
15 . -15 e
—_— [ 0 - g
'ﬁ ==caa Z F oy f
= i = = == Ssresancs X = [ 4.7
Y 10 v 20 2
L L <7
f/
+25C o +25C
5 -25 /
- = +85C 2 — - — +85C
----- -40C " -=-=-=---40C
0 ‘ -30 ‘
231 237 243 248 257 2.60 2,66 272 231 237 243 248 257 260 2.66 272
Frequency(GHz) Frequency(GHz)
S12 S22
-10 [ -5
215 L -10
= -20 = -15
[ a [
= T
N N —\
a b Fo=2 L=
v .25 Vo0 P~ =
\-\ -—\/’/"
L +25C [ S L7 +25C
=30 ¢ — - — a85C [ =25 T R e— = — .~ 485C [
I N -40C r ] me——- -40C
35 L ‘ 30 L ‘
231 237 243 248 257 260 266 272 231 237 243 248 257 260 266 272
Frequency(GHz) Frequency(GHz)
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P1dB, OIP3 and Noise Figure Performance at 2300~2700MHz

P;.4g vs. Frequency OIP3 vs. Pout Over Temp. @ 2350MHz

30 50 I |
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15 +25C || 35 |
— . — 485C r
----- -40C 5
10 30
23 24 25 26 27 1 2 3 4 5 6 7 8 9
Frequency(GHz) Pout/Tone(dBm)
OIP3 vs. Pout Over Temp. @ 2600MHz OIP3 vs. Frequency
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RL101 RDTECH

50-4000MHz
High Linearity Low Noise Amplifier BVANRER RARIE. REviRE

Package Mark and Dimensions
Dimension in inches[Millimeters]

0.177[4.5]
0.068[1.73]
A 4 A
* Part Number : RL101
RL101 ** Lot Code : YY = Year
0.094[2.40 (Date Code) ww = Working Week
0~161[4-09] YYWWXX [ ] XX = Tracking Number
SR
! ? !
| I |
v ) | I
[P i T
i0.06[1.5] I
e »l
0.118[3.0]

1N

0.018[0.42]

‘.059[1.5]‘ l/ \ l

|

Recommended PCB Pad Pattern
Dimension in inches[Millimeters]

0.047[1.2]
| | 0.019[0.5]
0.04;?
T8 0.033[0.84]
L | j&ozqo.ss]
0.065[1.67] 0.11[2.8] "

B %026[0.68]
0.036[0.93]
0.078[2.0] h

0.039[1.0]
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Application Schematic & BOM

Vcc
+ J—

—I C6
—C5
—1 C4

—/ L2

RL101

i C3

c1

Chip Capacitor, 0603 type

c2

Chip Capacitor, 0603 type

C3

Chip Capacitor, 0603 type

c4

Chip Capacitor, 0603 type

G5

Chip Capacitor, 0603 type

C6 | Tantalum Capacitor, 1206 type

L1

Chip Inductor, 0603 type

L2

Chip Inductor, 0603 type

Evaluation PCB Layout
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0 3334@

Vcc
O0000O0

=

1

0

o o

ARDTECH. ¢ o

o o

SOT89 -Ver 2.0 o o

FR-4, H=0.93mm o 50
0000 000011100600
oooo| Q0 Q @900
D000 0 O O OO0 C—Cr\ﬁﬁn

C1 L1 IJ LZE C3
— O i —
RF_IN c2 o RF_OUT

feeegl0cC000000000000

OO0 00|
0000 O

A°A°A%
0000

Dielectric Constant FR-4/4.6
Dielectric Height 0.036[0.93]
Copper Thickness 1 oz.
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RDTECH

DVANCED RADIO DEVICE

Product Description

RL102 is a high linearity wide-band low noise
amplifier in a low-cost surface mount package and
internally matched. RL102 provides 35dBm high
OIP3 and 0.95dB Noise Figure at 1.85GHz. RL102
using enhancement pHEMT process is able to
achieve high performance across a broad range
with low current consumption and is available in a
lead-free/green/RoHS-compliant SOT-89 package.
RL102 is targeted for use as a receiver and
transmitter in wireless infrastructure. Internal active
bias circuitry allows RL102 to maintain high
linearity and gain performance over temperature
and operate directly off a single +5V supply. All
devices are 100% RF and DC tested.

RL102

50-4000MHz

High Linearity Low Noise Amplifier

Features

e Full internal matched @ 0.7~3.0GHz
e High OIP3 35dBm @ 1.85GHz

¢ P1dB=24.0dBm @ 2.14GHz

¢ Unconditionally stable

¢ Single fixed 5V supply, 46mA current
¢ Industry standard SOT-89 package

¢ Lead-free, RoHS compliant, Green

Applications

* Low noise amplifier for wireless(o s
Y
*  Wireless infrastructure OH q
U

e Cellular, PCS, GSM, WCDMA, LT&.' )
>
LNYTY

Component Diagram

Parameter Condition Units

18.9 204 850MHz dB
Small Signal Gain 14.0 15.5 1850MHz dB

13.0 14.5 2140MHz dB

19.0 21.0 850MHz dBm
Output power at 1-dB Compression

21.5 23.5 1850MHz dBm

29.0 31.0 850MHz dBm
Third Order Intercept Point

33.0 35.0 1850MHz dBm
Input Return Loss -16.0 2140MHz dB
Output Return Loss -18.0 2140MHz dB
Reverse Isolation -27.3 850MHz dB
Noise Figure 0.95 1850MHz dB
Device Voltage 5 \
Device current (Icq) 46 mA
Thermal Resistance 46.2 Junction °C/W

to lead

Test condition: Vcc=5V, I,=46mA Typ., OIP; Tone Spacing=1MHz, P, per tone=6dBm T,=25°C, Z;=Z, =50

Oct-2019 Verl5
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DVANCED RADIO DEVICE

Absolute Maximum Ratings

Parameter Rating Unit
Max Device Voltage(Vp) 6.0 Vv
Max Device Current(lp) 65 mA A
Max RF Input Power 18 dBm ‘Eﬁ'\
Max Operating Dissipated Power 0.39 W ATTENTION
OBSERVE PRECAUTIONS
Junction Temperature(T)) +150 °C FOR HANDLING
ELECTROSTATIC
Operating Temperature(T,) -40 to +85 °C SENSITIVE DEVICES
Storage Temperature -65 to +150 °C
ESD Sensitivity(HBM) Class 0B
Moisture Sensitivity Level MSL1
Typical Electrical Specification
Parameter 850MHz 1850MHz 2140MHz 2600MHz Unit
S21 20.4 15.5 14.5 127 dB
OIP3 31.0 35.0 35.0 36.0 dBm
P1dB 21.0 235 24.0 24.6 dBm
S11 -15.0 -16.0 -16.0 -17.7 dB
S22 -11.0 -18.1 -18.0 -15.4 dB
S12 -27.3 -234 -22.6 -21.6 dB
NF 1.15 0.95 113 1.14 dB

Test condition: Vcc=5V, 1,=46mA Typ., OIP; Tone Spacing=1MHz, P, per tone=6dBm T,=25°C, Z;=Z, =50

Typical 3.3V Performance

Parameter 850MHz 1850MHz 2140MHz 2600MHz Unit
S21 19.8 15.2 14.1 12.5 dB
OIP3 25.5 284 28.1 29.3 dBm
P1dB 16.0 19.0 19.5 20.0 dBm
S11 -12.3 -14.6 -15.0 -16.8 dB
S22 -10.5 -23.0 -21.7 -18.2 dB
S12 -25.9 -22.0 -21.5 -20.4 dB
NF 1.15 0.95 1.13 1.14 dB

Test condition: Vcc=3.3V, I,=28mA Typ., OIP; Tone Spacing=1MHz, P, per tone=6dBm T =25°C, Z;=Z, =50

Phone: 82-31-304-8118 Fax: 82-31-624-5444 Order on-line at
Application support: dukielee@ardtech.co.kr
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RL102
50-4000MHz
High Linearity Low Noise Amplifier

700~1000MHz Reference Application Circuit

Vcc
—hcs
— C4
—| C3
- L1
w=16765.71| RL102 | w_1 676571 I w=16716571

L=2.8[110]

o_{ L=5.9[231.8] i L=1.3[50.9] }_o
C1 1 c2

RDTECH

DVANCED RADIO DEVICE

Parameter/Freq.(MHz) 800 850 900 Unit
Small Signal Gain 20.5 20.4 20.2 dB
S11 -13.8 -15.0 -16.9 dB
S22 -10.5 -11.0 -11.5 dB
Output P1dB 21.0 215 21.5 dBm
Output OIP3* 31.0 31.0 31.0 dBm
Noise Figure 1.27 1.28 1.24 dB
lcq 46 mA
Vcc 5 \'

*Width and Length of Micro-strip line dimension in mm[mil]

S-Parameter Over Temperature vs. Freq. at 800~1000MHz

S21
30
s |
~ 20 [
@ [
E L
= [
~ [
Y15
[ +25C
10 | —-— +85C [ |
I e A B T -40C
o L
0.79 0.85 091 0.97 1.03
Frequency(GHz)
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20 |
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g | 1 | |l de ol
I et it L s o
& E-
- I
©-30
[ +25C
=35 — - — +85C [|
----- -40C
40 [ [
0.79 0.85 0.91 0.97 103
Frequency(GHz)

S11(dB)

$22(dB)

* Pout=6dBm/tone
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10 |
[
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i i ey e —
r e
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I e -40C
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S22
D -
5
-10 F e e _
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[ +25C
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I N I -40C
5 L | [
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50-4000MHz
High Linearity Low Noise Amplifier BVANRER RARIE. REviRE

P1dB, OIP3 and Noise Figure Performance at 800~1000MHz

Py.as Vs. Frequency OIP3 vs. Pout Over Temp. @ 850MHz

30 0T [ [
I +25C
b — = 485C
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25 .
T - 30 = ———1_
3 — = =] o= [ Y B
5 gl ot Sl I I e
20 T === i b
'''' +25C 25
- = 485C
----- -40C
15 ‘ 20 L
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Frequency (GHz) Pout/Tone(dBm)
OIP3 vs. Frequency NF vs. Frequency
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R R ——— o
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o [
3
25 -2
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20 0
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50-4000MHz
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1800~2200MHz Reference Application Circuit

Vcc
}—{II C5 Parameter/Freq.(MHz) 1850 2140 2600 Unit
—n C4 . .
Small Signal Gain 15.5 14.5 12.7 dB
— C3
S11 -16.0 -16.0 -17.7 dB
L1
S22 -18.0 -18.0 -15.4 dB
W=1.67[65.7] RL1 02 W=1.67[65.7] ) W=1.67[65.7]
L=5.9[231.8] L=2.8[110] L=1.3[50.9]
o—{ F._W i m_,_‘ }—o Output P1dB 235 | 240 | 246 | dBm
A L c2 Output OIP3* 350 | 350 | 360 | dBm
Noise Figure 0.95 1.13 1.14 dB
1000pF
lcq 46 mA
Vcc 5 \"
*Width and Length of Micro-strip line dimension in mm[mil] * Pout=6dBm/tone
S-Parameter Over Temperature vs. Freq. at 1800~2600MHz _
s21 S11
5 -5
2t -10 |
~ 15 [oe=S=see . T et B et el
) T E—— e e e —_——a
3 R i LT Q T - J R
E [ = =] g ST '7—_-':\__&__
“ 10 | v .20
+25C +25C
5 - - +85C 25 - .= 485C
“““ -40¢ ------40C
0 [ [ 30 \ \
177 201 2.25 248 272 177 2.01 225 248 272
Frequency(GHz) Frequency(GHz)
S12 S22
15 S
20 | -10 |
55 o515 | e =
I 5 T S O S P el A
S N e mll -
v .30 N v g hCTN P
[ +25C F I S P 175¢C
35 ¢ - = 485C [] 25 | — = agsc
R I A N I IR . 40C A R Y A N R -40C
40 L ‘ ‘ a0 L [ [
177 2.01 2.25 248 272 177 201 225 248 272
Frequency(GHz) Frequency(GHz)
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RL102 RDTECH

50-4000MHz
High Linearity Low Noise Amplifier DANRBED RADID. BEVICE

P1dB, OIP3 and Noise Figure Performance at 1800~2600MHz

P;.4g Vvs. Frequency P;.4g Vs. Frequency
35 I 35 T
+25C I +25C
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0 I+ 4 - -40C || 74 7 A S S N 40 ||
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OIP3 vs. Pout Over Temp. @ 1850MHz OIP3 vs. Pout Over Temp. @ 2140MHz
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OIP3 vs. Pout Over Temp. @ 2350MHz OIP3 vs. Pout Over Temp. @ 2600MHz
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P1dB, OIP3 and Noise Figure Performance at 1800~2600MH
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50-4000MHz
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Package Mark and Dimensions
Dimension in inches[Millimeters]

0.177[4.5]
0.068[1.73]
A
* Part Number : RL102
RL102 T Lot Code : Y¥ = Year
0.161[4.09] YYWWXX 0.094240] et € w)v(‘;(:V::ackk:gV:Iumkber
]

I

i-“—-' |
0.06[1.5] i

l—
0.118[3.0]

3
- / \ Iz i ]
] [ —
-l
q — -
I o 0.018[0.42]
Recommended PCB Pad Pattern
Dimension in inches[Millimeters]
0.047[1.2]
| | 0.019[0.5]
0.047[1.2]
0.033[0.84]
0.024[0.63]
0.065[1.67] 0.11[2.8]
TR 0.026[0.68]
0.036[0.93]
0.078[2.0] h
0.039[1.0]
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RL102 RDTECH

50-4000MHz
High Linearity Low Noise Amplifier

DVANCED RADIO DEVICE

Application Schematic & BOM

O—— 4 —
I C5 : :
C1 Chip Capacitor, 0603 type
I ca C2 Chip Capacitor, 0603 type
|IIC3 c3 Chip Capacitor, 0603 type
Cc4 Chip Capacitor, 0603 type
L1 C5 | Tantalum Capacitor, 1206 type
C1 RL102
| I 1 | L1 Chip Inductor, 0603 type
o—f— i ’ o
L C2
Evaluation PCB Layout
000dq c5lo
)
ot 13O
0000 556560060 o
ARDTECH_ 3| | |o
SOT89 -Ver 2.0 o o
FR-4, H=0.93mm o o
0000 0000 ’;ﬁkoooo
000 o| Q0O i ®O O O
poooO|0 00O i 3 g 9000
== ERAL [—
RE_IN o RF_OUT
‘-e-e-e-e]OOOOOOOoOOOOOO [D.D_D_D.
O O O O] OO0
O00O0 O OO0 00

Dielectric Constant FR-4/4.6
Dielectric Height 0.036[0.93]
Copper Thickness 1 oz
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DVANCED RADIO DEVICE

Product Description

RL531 is a high linearity wide-band low noise
Amplifier in a low-cost surface mount package and
provides 33dBm high OIP3 and 0.85dB Noise
Figure at 900MHz. It is fabricated on a compound
and pHEMT device

is available in a lead-free /

semiconductor  material
technology. RL531
green / RoHS-compliant SOT363(SC70) package.
The performance target is designed for use as a
receiver and transmitter in wireless infrastructure
system where high linearity and low noise is
required. Internal active bias circuitry allows RL531
to maintain high linearity and gain performance
over temperature and operate directly off a single
+3.3V supply. All devices are 100% RF and DC
tested.

RL531

50-4000MHz

High Linearity 3V Low Noise Amplifier

Features

High OIP3 33dBm at 900MHz
19dB Gain at 900MHz
P1dB=20dBm at 900MHz

0.85dB Noise Figure at 900MHz
Unconditionally stable

Single 3.3V supply, 50mA current

FREF
0
. K%
Al Q
: RoHS
\
\V_/z
I

No dropping resistor required
Industry standard SOT363(SC70) package
Lead-free, RoHS compliant, Green

Applications

Broadband Gain Block
Wireless infrastructure
Cellular, PCS, GSM, WCDMA, WiBro, LTE

Component Diagram

RF OUT

GND / VDD

GND GND

RF IN GND

SOT-363(SC70)

Specification

Parameter Condition Units
Typ.

17.2 19.0 900MHz dB
Small Signal Gain 121 13.5 1900MHz dB

11.1 12.6 2140MHz dB

18.3 20.0 900MHz dBm
Output power at 1-dB Compression

18.0 19.5 1900MHz dBm

31.2 33.0 900MHz dBm
Third Order Intercept Point

30.8 32.8 1900MHz dBm
Input Return Loss -19.5 900MHz dB
Output Return Loss -16.4 900MHz dB
Reverse Isolation -25.0 900MHz dB
Noise Figure 0.85 900MHz dB
Device Voltage 33 Y
Device current (Icq) 40 50 mA
Thermal Resistance 424 Junction °C/W

to lead

Test condition: Vcc=3.3V, 1,=50mA Typ., OIP; Tone Spacing=1MHz, P, per tone=6dBm T =25°C, Z;=Z =50

Oct-2019 Verl5
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RL531

50-4000MHz

High Linearity 3V Low Noise Amplifier

RDTECH

DVANCED RADIO DEVICE

Absolute Maximum Ratings

Parameter Rating Unit
Max Device Voltage(Vp) 5.0 \Y A
Max Device Current(lp) 100 mA
Max RF Input Power 10 dBm ‘m
Max Operating Dissipated Power 0.5 W OBSQ;I;/EEPL\IE—ELCU)EONS
FOR HANDLING
Junction Temperature(T)) +150 °C ELECTROSTATIC
SENSITIVE DEVICES
Operating Temperature(T,) -40 to +85 °C
Storage Temperature -65 to +150 °C
ESD Sensitivity(HBM) Class 1B
Moisture Sensitivity Level MSL1
Typical Electrical Specification
Parameter 70MHz 150MHz 700MHz 900MHz Unit
S21 25.6 24.8 20.0 19.0 dB
OIP3 30.8 31.0 32.7 33.0 dBm
P1dB 18.9 19.2 19.8 20.0 dBm
S11 -17.6 -20.3 -19.8 -19.6 dB
S22 -18.0 -27.5 -18.2 -16.2 dB
S12 -30.0 -29.6 -26.3 -25.1 dB
NF 0.83 0.84 0.85 0.85 dB
Parameter 1900MHz 2140MHz 2650MHz Unit
S21 13.5 12.9 11.2 dB
OIP3 329 33.0 313 dBm
P1dB 19.8 19.5 19.3 dBm
S11 -16.5 -16.6 -275 dB
S22 -16.7 -22.0 -15.1 dB
S12 -19.8 -19.1 -17.5 dB
NF 0.87 0.91 0.98 dB

Test condition: Vcc=3.3V, I,=50mA Typ., OIP; Tone Spacing=1MHz, P_,, per tone=6dBm T =25°C, Z;=Z, =50

Phone: 82-31-304-8118 Fax: 82-31-624-5444 Order on-line at
Application support: dukielee@ardtech.co.kr
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RL531

50-4000MHz
High Linearity 3V Low Noise Amplifier

RDTECH

DVANCED RADIO DEVICE

60~80MHz Reference Application Circuit

Vec Parameter/Freq.(MHz) 60 70 80 Unit
Small Signal Gain 25.6 25.6 25.5 dB
Y . S11 -133 -17.6 -25.0 dB
=t
- S22 -17.4 -18.0 -17.7 dB
Output P1dB 18.7 18.9 19.1 dBm
Output OIP3* 305 30.8 315 dBm
| Value | BOM | Value | BOM | Noise Figure 083 s
lcq 50 mA
| oo [ o [P
8200pF c6 10uF Vec 33 v

*Width and Length of Micro-strip line dimension in mm[mil]

S-Parameter Over Temperature vs. Freq. at 60~80MHz

* Pout=6dBm/tone
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r ] e 40 (L | | T 40C
10 L [ -35 [
60.0 65.0 70.0 75.0 80.0 60.0 65.0 70.0 75.0 80.0
Frequency(MHz) Frequency(MHz)
S12 522
-20 -5
-25 -0
& -30 F g b r
T T e o= = dm
] & e T— —_—
- o e R T,
w35 ¥ -20
+25C L +25C
-40 — - — 485C 25 — .= 485C [
----- -40C r ------40C
-45 ‘ 30 L |
60.0 65.0 70.0 75.0 80.0 60.0 65.0 70.0 75.0 80.0
Frequency(MHz) Frequency(HHz)
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RL531 RDTECH

50-4000MHz
High Linearity 3V Low Noise Amplifier SR Eas Rl R

P1dB, OIP3 and Noise Figure Performance at 60~80MHz

P;.48 Vs. Frequency OIP3 vs. Pout Over Temp. @ 70MHz
* ©r ]
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OIP3 vs. Frequency NF vs. Frequency
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s ~ 8
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25 L 05
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DVANCED RADIO DEVICE

140~150MHz Reference Application Circuit

8200pF

Vece Parameter/Freq.(MHz) | 140 150 160 Unit

Small Signal Gain 24.9 24.8 24.8 dB

r S11 -17.7 -20.3 -21.2 dB

at
- S22 -28.0 -27.5 -26.1 dB
Output P1dB 19.0 19.2 19.3 dBm
Output OlIP3* 30.5 31.0 31.2 dBm
| Value | BOM | Value | BOM | Noise Figure 0.84 a8
lcq 50 mA
| o [ o R

c6 10uF Vcc 33 \"

*Width and Length of Micro-strip line dimension in mm[mil]

* Pout=6dBm/tone

S-Parameter Over Temperature vs. Freq. at 140~150MHz
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50-4000MHz
High Linearity 3V Low Noise Amplifier DVANGED RADIO DEVICE

P1dB, OIP3 and Noise Figure Performance at 140~150MHz

P;_4g Vs. Frequency OIP3 vs. Pout Over Temp. @150MHz
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50-4000MHz
High Linearity 3V Low Noise Amplifier

RDTECH

DVANCED RADIO DEVICE

600~800MHz Reference Application Circuit

Vce Parameter/Freq.(MHz) 600 700 800 Unit
Small Signal Gain 20.8 20.0 19.2 dB
S11 -16.5 -19.8 -18.6 dB
S22 -16.1 -18.2 -18.5 dB
Output P1dB 19.2 19.8 19.9 dBm
Output OIP3* 31.8 327 33.0 dBm
Noise Figure 0.85 dB
lcq 50 mA
Vcc 33 \'

*Width and Length of Micro-strip line dimension in mm[mil]

* Pout=6dBm/tone

S-Parameter Over Temperature vs. Freq. at 600~800MHz _
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50-4000MHz
High Linearity 3V Low Noise Amplifier
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DVANCED RADIO DEVICE

P1dB, OIP3 and Noise Figure Performance at 600~800MHz

P;.4g Vs. Frequency

OIP3 vs. Pout Over Temp. @ 700MHz
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DVANCED RADIO DEVICE

850~950MHz Reference Application Circuit

Vce

Parameter/Freq.(MHz) 850 900 950 Unit
Small Signal Gain 19.2 19.0 18.3 dB

S11 -22.2 -19.6 -19.0 dB
S22 -15.2 -16.2 -16.5 dB
Output P1dB 19.6 20.0 19.8 dBm
Output OIP3* 32.6 33.0 327 dBm
Noise Figure 0.85 dB
lcq 50 mA
Vcc 33 \'

*Width and Length of Micro-strip line dimension in mm[mil]

S-Parameter Over Temperature vs. Freq. at 850~950MHz

s21
30
25
- 20 =
a Feessassorsoocnnoas e LT EEEE P 2
Z =1
3 15 v
+25C
10 — - — +85C
------ 40C
5 \
0.85 0.87 0.89 091 0.3 0.95
Frequency(GHz)
S12
-15
-20
=25 oo — - = = o
g7 p== g
g 0 8
v 230
+25C
-35 - — +85C
------ 40C
-40 |
0.85 0.87 0.89 091 0.93 0.95
Frequency(GHz)

* Pout=6dBm/tone

sl11
-5
-10
-15
S P - '
=20 | — =] — ==
T .. 25¢
25 e — .= 485C
----- -40C
-30 ‘
0.85 0.87 0.89 091 0.93 0.95
Frequency(GHz)
S22
-5
10 |

-20
+25C
-25 == +85C
------ 40C

T
-30
0.85 0.87 0.89 091 0.93 0.95
Frequency(GHz)

Oct-2019 Verl5

Phone: 82-31-304-8118 Fax: 82-31-624-5444 Order on-line at
Application support: dukielee@ardtech.co.kr




RL531
50-4000MHz
High Linearity 3V Low Noise Amplifier

RDTECH
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P1dB, OIP3 and Noise Figure Performance at 850~950MHz

P;_gg vs. Frequency
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1800~2200MHz Reference Application Circuit

Vce

Parameter/Freq.(MHz) 1800 1900 2140 Unit
Small Signal Gain 13.8 13.5 12.9 dB
S11 -15.8 -16.5 -16.6 dB
S22 -15.7 -16.7 -22.0 dB
Output P1dB 19.4 19.8 19.5 dBm
Output OIP3* 32.8 329 33.0 dBm
Noise Figure 0.87 dB
lcq 50 mA
Vcc 33 \'

*Width and Length of Micro-strip line dimension in mm[mil]

S-Parameter Over Temperature vs. Freq. at 1800~2200MHz
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* Pout=6dBm/tone
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P1dB, OIP3 and Noise Figure Performance at 1800~2200MHz

P;.48 Vs. Frequency

OIP3 vs. Pout Over Temp. @ 1900MHz
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2300~2700MHz Reference Application Circuit

Vce

10uF

| o [ o [
c6

Parameter/Freq.(MHz) | 2300 | 2650 | 2750 Unit
Small Signal Gain 12.4 11.2 11.0 dB

S11 -14.2 -27.5 -31.8 dB
S22 -14.0 -15.1 -17.9 dB
Output P1dB 19.3 19.3 19.7 dBm
Output OIP3* 322 313 31.0 dBm
Noise Figure 0.97 dB
lcq 50 mA
Vcc 33 \'

*Width and Length of Micro-strip line dimension in mm[mil]

S-Parameter Over Temperature vs. Freq. at 2300~2700MHz

s21
25
20 |
~ 15
@ [
T
=
o Frrs===afra ===
Y10
[ +25C
5 — - — +85C
I N 40C
o L [
230 238 246 2.54 2.65 275
Frequency(GHz)
S12
-10
-15
= -20
@
3
o
—
v .25
+25C
-30 == +85C
----- -40C
-35 ‘
230 238 246 254 2.65 275
Frequency(GHz)

$11(dB)

$22(dB)

* Pout=6dBm/tone

S11
15 s
[ "~ \\\\ /:\\
L R AR TN
-20 e N
[ TN
NN
N
-25 X
\‘\\ .|
\‘\‘ ,
- AV W
\ s .\‘ ,’,
Yy LY 1.
+25C
-35 — .- 485C
------ 40C
40 L ‘ !
230 238 246 254 2.65 275
Frequency(GHz)
522
-5 r
-10 |
-15 » ‘_’—r__=-'-f‘d-ﬁ-'-E--:_'% ‘‘‘‘‘‘‘‘‘ |
-0 |
[ +25C
-25 5 - .= +85C
r 4+ 1 | | = -40C
30 L |
230 2.38 246 2.54 2.65 275
Frequency(GHz)

Oct-2019 Verl5

Phone: 82-31-304-8118 Fax: 82-31-624-5444 Order on-line at
Application support: dukielee@ardtech.co.kr




RL531 RDTECH

50-4000MHz
High Linearity 3V Low Noise Amplifier DVANEED RADIO DEVICE

P1dB, OIP3 and Noise Figure Performance at 2300~2700MH

P1.48 Vs. Frequency OIP3 vs. Pout Over Temp. @ 2650MHz
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RL531

50-4000MHz

High Linearity 3V Low Noise Amplifier

Package Mark and Dimensions

C/2

RDTECH

DVANCED RADIO DEVICE

DIMENSIONS MILLIMETER

DIMENSIONS INCH

|

A 1.90 2.10 2.15 0.074 | 0.082 | 0.084
B
B 1.15 1.25 1.35 0.045 | 0.050 | 0.055
C 2.00 2.10 2.20 0.078 0.082 | 0.086
D 1.3 0.0512
E 0.65 0.0255
F F 015 | - | 030 | 0006 | - o012
Evaluation PCB Layout
OO | [T
arDTECH IO Mk
L rC o=
FR-4 HO.93mm ©Co 90000 o
Lol o]
2 8
DoGo a o
ooo 0| & o
= OO0 0000 4 el o
1 ] S ool | CeH g g 8
— 9 ol | PR
FF_IN D [ -IHI_LEﬁmtg
0 e O ”, = =
ees = (SRR o "' [‘:‘] 1
O ooo s} RF _OUT
[eRs RN REN Iﬁ oo
5ooT

PCB Substrate Information[mm]

Dielectric Constant FR-4/4.6
Dielectric Height 0.037[0.93]
Copper Thickness 1 oz
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RDTECH

DVANCED RADIO DEVICE

RG532

500-4000MHz

High Linearity 3V Low Noise Amplifier

Product Description

RL532 is a low current and low noise Amplifier
in a low-cost surface mount package and provides
26dBm high OIP3 and 0.92dB Noise Figure at
1900MHz. It is

semiconductor material and conventional device

fabricated on a compound
technology. RL532 is available in a lead-free /
green / RoHS-compliant SOT363(SC70) package.
The performance is targeted for use as a receiver
and transmitter in wireless infrastructure system
where high linearity and low noise is required.
RL532 to

maintain high linearity and gain performance over

Internal active bias circuitry allows
temperature and operate directly off a single +3V
supply. All devices are 100% RF and DC tested and
internally matched to 50 ohms without additional

external components.

Features

* High OIP3 26dBm at 1900MHz

e 14.2dB Gain at 1900MHz

* P1dB=20dBm at 1900MHz

e 0.92dB Noise Figure at 1900MHz
* Unconditionally stable

* Single 3.3V supply, 27mA current

%\%O FREF
A Q
RQ_éH S
0
O
il
* No dropping resistor required

¢ Industry standard SOT363(SC70) package
¢ Lead-free, ROHS compliant, Green

Applications

* Broadband Gain Block
»  Wireless infrastructure
e Cellular, PCS, GSM, WCDMA, WiBro, LTE

Component Diagram

GND RF OUT

GND GND

RF IN GND

SOT-363(SC70)

Specification

Parameter Condition Units
Typ.

174 18.9 900MHz dB
Small Signal Gain 12.7 14.2 1900MHz dB

11.0 13.5 2140MHz dB

18.5 20.0 1900MHz dBm
Output power at 1-dB Compression

19.0 20.6 2140MHz dBm

237 25.7 1900MHz dBm
Third Order Intercept Point

283 303 2140MHz dBm
Input Return Loss -22.1 1900MHz dB
Output Return Loss -16.8 1900MHz dB
Reverse Isolation -22.5 1900MHz dB
Noise Figure 0.92 1900MHz dB
Device Voltage 33 \Y
Device current (Icq) 18 27 mA
Thermal Resistance 41.6 Junction °C/W

to lead

Test condition: Vcc=3.3V, 1,=27mA Typ., OIP; Tone Spacing=1MHz, P, per tone=6dBm T, =25°C, Z;=Z, =50
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RG532 RDTECH

500-4000MHz
High Linearity 3V Low Noise Amplifier DVANGED RADIG DEVICE

Absolute Maximum Ratings

Parameter Rating Unit

Max Device Voltage(Vp) 5.0 Vv ‘

Max Device Current(lp) 60 mA

Max RF Input Power 10 dBm M\
ATTENTION

Max Operating Dissipated Power 03 w OBSERVE PRECAUTIONS
FOR HANDLING

Junction Temperature(T)) +150 °C ELECTROSTATIC

SENSITIVE DEVICES

Operating Temperature(T,) -40 to +85 °C

Storage Temperature -65 to +150 °C

ESD Sensitivity(HBM) Class 1B

Moisture Sensitivity Level MSL1

Typical Electrical Specification

Parameter 700MHz 900MHz 1900MHz 2140MHz 2650MHz Unit
S21 19.2 18.9 14.2 135 1.7 dB
OIP3 24.0 257 30.0 30.3 314 dBm
P1dB 15.0 17.0 20.0 20.6 21.6 dBm
S11 -8.8 -14.4 -22.1 -19.8 -17.7 dB
S22 -17.7 -10.7 -16.8 -17.0 -16.3 dB
S12 -28.2 -259 -22.5 -22.3 -214 dB
NF 0.93 0.92 0.92 0.93 0.95 dB

Test condition: Vcc=3.3V, 1,=27mA Typ., OIP; Tone Spacing=1MHz, P, per tone=6dBm T,=25°C, Z;=Z, =50
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RG532

500-4000MHz
High Linearity 3V Low Noise Amplifier

RDTECH

DVANCED RADIO DEVICE

700~900MHz Reference Application Circuit

Vcc

| Value | “som |"velwe | Bom |
| oorr [ oo [P
oo | e |

Parameter/Freq.(MHz) 700 800 900 Unit
Small Signal Gain 19.2 19.0 18.9 dB
S11 -8.8 -11.9 -14.4 dB
S22 -7.7 -9.3 -10.7 dB
Output P1dB 15 16.8 17 dBm
Output OIP3* 24.0 25.0 25.7 dBm
Noise Figure 0.93 0.93 0.92 dB
lcq 27 mA
Vcc 33 \'

*Width and Length of Micro-strip line dimension in mm[mil]

S-Parameter Over Temperature vs. Freq. at 700~900MHz

* Pout=6dBm/tone

S21 S11
30 1 0
= |
~ 20 — e — s N
e B B e g
= =
o - -
v 15 v *<J
[ +25C +25C N
10 | . — .85C -20 - .= +85C []
I 4 || L - -40C
5 L ‘ ‘ _25 [ [
0.60 0.70 0.80 0.90 1.00 0.60 0.70 0.80 0.90 1.00
Frequency(GHz) Frequency(GHz)
S12 S22
-15 5
-20 0
[ = IR P e ) = T
T B e R ) === _
S | e N
v _3p ’.:V:'--" v 19 ey Sl =]
+25C +25C
-35 .= 485C -15 - = 185C
------ 40C =====-40C
0 | \ 20 | [
0.60 0.70 0.80 0.90 1.00 0.60 070 0.80 0.90 1.00
Frequency(GHz) Frequency(GHz)
Oct-2019 Verl5 Phone: 82-31-304-8118 Fax: 82-31-624-5444 Order on-line at

Application support: dukielee@ardtech.co.kr




RG532
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500-4000MHz
High Linearity 3V Low Noise Amplifier DVANGED RADIG DEVICE

P1dB, OIP3 and Noise Figure Performance at 700~900MHz

P,.e vs. Frequency OIP3 vs. Pout Over Temp. @ 700MHz
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RG532 RDTECH

500-4000MHz
High Linearity 3V Low Noise Amplifier SR Eas Rl R

1800~2200MHz Reference Application Circuit

Vcc Parameter/Freq.(MHz) | 1800 1900 2140 Unit

Small Signal Gain 14.4 14.2 13.5 dB

S11 -21.8 -22.1 -19.8 dB

S22 -16.3 -16.8 -17.0 dB

Output P1dB 19.5 20.0 20.6 dBm

Output OIP3* 29.9 30.0 30.3 dBm

mm Noise Figure 0.92 0.92 0.93 dB

oo | e |

Vcc 33 \"
*Width and Length of Micro-strip line dimension in mm[mil] * Pout=6dBm/tone
S-Parameter Over Temperature vs. Freq. at 1800~2200MHz _
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500-4000MHz

High Linearity 3V Low Noise Amplifier

RDTECH

DVANCED RADIO DEVICE

P1dB, OIP3 and Noise Figure Performance at 1800~2200MHz

P;_4g vs. Frequency

OIP3 vs. Pout Over Temp. @ 1900MHz
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RG532

500-4000MHz
High Linearity 3V Low Noise Amplifier

RDTECH

DVANCED RADIO DEVICE

2300~2700MHz Reference Application Circuit

Vcc Parameter/Freq.(MHz) | 2300 2650 2750 Unit
Small Signal Gain 12.7 11.7 11.0 dB
S11 -18.4 -17.7 -18.0 dB
S22 -16.9 -16.3 -18.1 dB
Output P1dB 20.3 21.5 21.6 dBm
Output olP3* 31.0 314 31.2 dBm
| oorr [ oo [P
lcq 27 mA
SR
Vcc 3.3 \

*Width and Length of Micro-strip line dimension in mm[mil]

* Pout=6dBm/tone

S-Parameter Over Temperature vs. Freq. at 2300~2700MHz _
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RG532 RDTECH

500-4000MHz
High Linearity 3V Low Noise Amplifier DVANGED RADIG DEVICE

P1dB, OIP3 and Noise Figure Performance at 2300~2700MH

P..ag Vs. Frequency OIP3 vs. Pout Over Temp. @ 2650MHz
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500-4000MHz

High Linearity 3V Low Noise Amplifier

RDTECH

DVANCED RADIO DEVICE

Package Mark and Dimensions

C/2

DIMENSIONS MILLIMETER

DIMENSIONS INCH

|

A 1.90 2.10 2.15 0.074 | 0.082 | 0.084
B
B 1.15 1.25 1.35 0.045 0.050 | 0.055
C 2.00 2.10 2.20 0.078 0.082 | 0.086
D 1.3 0.0512
E 0.65 0.0255
F 015 | - | 030 | 0006 | - o012
Evalu.tio. PCB Layout
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PCB Substrate Information[mm]

Dielectric Constant FR-4/4.6
Dielectric Height 0.037[0.93]
Copper Thickness 1 oz
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