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
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50-4000MHz
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) 100 mA
Max RF Input Power 10 dBm ‘h\

] . ATTENTION
Max Operating Dissipated Power 0.5 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 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 -25.3 dB

NF 1.63 16.2 1.61 1.60 dB
Parameter 1900MHz 2140MHz 2650MHz Unit

S21 13.6 12.8 11.3 dB
OlIP3 33.1 333 31.7 dBm
P1dB 19.7 19.8 19.7 dBm

S11 -16.7 -16.8 -28.7 dB

S22 -16.9 -22.1 -18.4 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
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60~80MHz Reference Application Circuit

Vece
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Parameter/Freq.(MHz) 60 70 80 Unit
Small Signal Gain 25.9 25.8 25.7 dB
S11 -13.4 -17.8 -25.3 dB
S22 -17.4 -18.2 -17.9 dB
Output P1dB 18.9 19.0 19.2 dBm
Output OIP3* 30.6 31.0 317 dBm
Noise Figure 1.63 1.63 1.63 dB
lcq 51 mA
Vcc 33 \'

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

S-Parameter Over Temperature vs. Freq. at 60~80MHz
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P1dB, OIP3 and Noise Figure Performance at 60~80MHz

Pi.4g vs. Frequency
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OIP3 vs. Pout Over Temp. @ 70MHz
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140~150MHz Reference Application Circuit
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Vee Parameter/Freq.(MHz) 140 150 160 Unit
Small Signal Gain 25.2 25.1 25 dB
C1l L1
| 2888 . 175 | 200 | -21.4 dB
o—|| s11
c2
- S22 -28.2 -27.8 -26.4 dB
Output P1dB 18.7 18.8 189 | dBm
Output OIP3* 30.8 31.2 614 | dBm
| Value | BOM | Value | BOM | Noise Figure 162 | 162 | 162 | a8
8200pF -c4 m-u
’ lcq 51 mA
| o [ o R
8200pF c6 10uF Vec 33 v

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

30

25

P1.4p(dBm)
N
o

10

45

a0 |

OIP3 (dBm)
w
w

w
o

25

P;_4g Vs. Frequency

160

+25C
— - — +85C
------ 40C
140 145 150 155
Frequency (MHz)
OIP3 vs. Frequency
[
+25C
— - — +85C
------ 40¢ ||
140 145 150 155
Frequency (MHz)

160

40

35

OIP3(dBm)
w
o

L]
v

20

25

s
n

Noise Figure (dB)
=

0.5
140

OIP3 vs. Pout Over Temp. @150MHz
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600~800MHz Reference Application Circuit

Vcc

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]

S-Parameter Over Temperature vs. Freq. at 600~800MHz

* Pout=6dBm/tone
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P1dB, OIP3 and Noise Figure Performance at 600~800MHz

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

* Pout=6dBm/tone

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

P1.48 Vs. Frequency OIP3 vs. Pout Over Temp. @ 2650MHz
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Package Mark and Dimensions

C/2

RDTECH
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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
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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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