RF2317

LINEAR CATV AMPLIFIER

RFMD &
RF2317

Features

= DC to 3.0GHz Operation

= Internally Matched Input and
Output

= 15dB Small Signal Gain

= 4.8dB Noise Figure at
900MHz

= 38dBm Output IP3 at
900MHz

= Single 9V to 12V Power
Supply

Apllications

= CATV Distribution Amplifiers

= Cable Modems

= Broadband Gain Blocks

= Laser Diode Driver

= Return Channel Amplifier

= Base Stations

Package Style: CJ2BATO

»*
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Functional Block Diagram

Product Description

The RF2317 is a general purpose, low-cost high-linearity RF amplifier IC. The device
is manufactured on an advanced gallium arsenide heterojunction bipolar transistor
(HBT) process, and has been designed for use as an easily cascadable 75Q gain
block. The gain flatness of better than £0.5dB from 50MHz to 1000MHz, and the
high linearity, make this part ideal for cable TV applications. Other applications
include IF and RF amplification in wireless voice and data communication products
operating in frequency bands up to 3GHz. The device is self-contained with 75Q
input and output impedances and requires only two external DC biasing elements
to operate as specified.

Ordering Information

RF2317 Sample bag with 25 pieces
RF2317SR 7" Sample reel with 100 pieces
RF2317TR7 7" Reel with 750 pieces
RF2317TR13 13" Reel with 2500 pieces
RF2317 50Q 1000MHz PCBA with 5-piece sample bag
RF2317 75Q 1000MHz PCBA with 5-piece sample bag
Optimum Technology Matching® Applied
™ GaAs HBT [ siGeBicCMOS [ GaAs pHEMT [ GaN HEMT
[] GaAs MESFET [ Si BiCMOS ] sicMos [ BiFET HBT
[ InGaP HBT [] siGe HBT LIsiBJT
i ownid by Brsgiooth SIC, e LS 31 anetd for uss by RFMDCA athes ot Famea, Ao S EEIioroc o0E mArS 16 e proparey of oY seapectg owners, €205, R Mt Devices, e,
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Absolute Maximum Ratings @
Parameter Rating Unit Caution! ESD sensitive device.
Exceeding any one or a combination of the Absolute Maximum Rating conditions may
Device Current 250 mA cause permanent damage to the device. Extended application of Absolute Maximum
Rating conditions to the device may reduce device reliability. Specified typical perfor-
Input RF Power +18 dBm mance or functional operation of the device under Absolute Maximum Rating condi-
tions is not implied.
OUtDUt Load VSWR 20:1 The information in this publication is believed to be accurate and reliable. However, no
. N responsibility is assumed by RF Micro Devices, Inc. ("RFMD") for its use, nor for any
Ambient Operating Temperature -40to +85 °C infringement of patents, or other rights of third parties, resulting from its use. No
o license is granted by implication or otherwise under any patent or patent rights of
Storage Temperature -40 to +150 C RFMD. RFMD reserves the right to change component circuitry, recommended appli-

cation circuitry and specifications at any time without prior notice.

per IEC 61249-2-21, < 1000 ppm each of antimony trioxide in polymeric
materials and red phosphorus as a flame retardant, and <2% antimony in

. RFMD Green: RoHS compliant per EU Directive 2002/95/EC, halogen free
RFMD
solder.

Specification .
Parameter - Condition

Typ.

T=+25°C, Igc = 180mA, Rg = 10.2Q,
Overall (500) 500 Systemcc J
Frequency Range DC 3000 MHz 3dB Bandwidth
Gain 13.5 14.3 15.0 dB
Noise Figure 4.9 dB From 100MHz to 1000MHz
Input VSWR 1.7:1 Appropriate values for the DC blocking capaci-
Output VSWR 23:1 to_rs and bias indL_Jctor are require_d to maintain
this VSWR at the intended operating frequency
range.
Output IP3 +47 dBm At 100MHz
+37 +42 dBm At 500MHz
+37 dBm At 900MHz
Output IP2 +55 dBm F1 = 400MHz, F5 = 500MHz, Foyt = 100MHz
Output P1dB +25.5 dBm At 100MHz
+24 dBm At 500MHz
+22 dBm At 900MHz
Reverse Isolation 19.5 dB
Thermal
Theta e 55 °C/W loc = 150mA, Ppigs = 1.2W, Tyyg = 85°C
Maximum Junction Temperature 150 °C
Mean Time To Failures 3100 years Tamg = +85°C
Theta,c 58 °C/W Ioc = 180mA, Ppigs = 1.5W, Ty = 85°C
Maximum Junction Temperature 175 °C
Mean Time To Failures 380 years Tamg = +85°C
Power Supply (50Q)
Device Voltage 8.5 \ On pin 13, Igc = 150mA
9.3 \ On pin 13, lgc = 180mA
Operating Current Range 100 180 200 mA Actual current determined by Vo and Rg
T=25°C, lgc = 180mA, R¢ = 14.3Q,
Overall (75Q) 750 Syste ;C 9
Frequency Range DC 3000 MHz 3dB Bandwidth
Gain 15.0 dB
Noise Figure 4.8 dB From 100MHz to 1000MHz
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Parameter

Min.

Specification

Typ.

Max.

RF2317

Condition

Overall (75Q2) (continued)

T=25°C, Igc = 180mA, R¢ = 14.3Q,
75Q System

Input VSWR 1.3:1 Appropriate values for the DC blocking capaci-
Output VSWR 181 tors and bias inductor are required to maintain
this VSWR at the intended operating frequency
range.
Output IP3 +49 dBm At 100MHz
+37 +43 dBm At 500MHz
+38 dBm At 900MHz
Output IP2 +58 dBm F1 = 400MHz, Fp = 500MHz, Foyt = 100MHz
Output P1dB +22 dBm At 100MHz
+22 dBm At 500MHz
+21 dBm At 900MHz
Reverse Isolation 19 dB
e
XMOD <-75 dBc At 55.25MHz
<-75 dBc At 331.25MHz
<75 dBc At 547.25MHz
<-75 dBc At 853.25MHz
CTB -85 dBc At 55.25MHz
-85 dBc At 331.25MHz
-84 dBc At 547.25MHz
-83 dBc At 853.25MHz
CSO + 1.25MHz -90 dBc At 55.25MHz
-72 dBc At 331.25MHz
-69 dBc At 853.25MHz
-64 dBc At 547.25MHz
CSO - 1.25MHz -63 dBc At 55.25MHz
-65 dBc At 331.25MHz
-70 dBc At 547.25MHz
-90 dBc At 853.25MHz
oo e o o
XMOD <75 dBc At 55.25MHz
<75 dBc At 331.25MHz
<-75 dBc At 547.25MHz
<-75 dBc At 853.25MHz
CTB -89 dBc At 55.25MHz
-86 dBc At 331.25MHz
-86 dBc At 547.25MHz
-84 dBc At 853.25MHz
CSO + 1.25MHz -89 dBc At 55.25MHz
-74 dBc At 331.25MHz
-69 dBc At 853.25MHz
-62 dBc At 547.25MHz

DS120511
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CSO - 1.25MHz -63 dBc At 55.25MHz

-65 dBc At 331.25MHz

-71 dBc At 547.25MHz

91 dBc At 853.25MHz
Power Supply (75Q)
Device Voltage 8.3 On pin 13, Igc = 150mA

8.9 On pin 13, lgc = 180mA
Operating Current Range 100 180 200 mA Actual current determined by Vo and Rg

40f11
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Pin Names and Descriptions

Pin Name Description Interface Schematic

1 NC This pin is internally not connected.

2 GND Ground connection. Keep traces physically short and connect immediately
to ground plane for best performance. Each ground pin should have a via
to the ground plane.

3 GND Same as pin 2.

4 RF IN RF input pin. This pin is NOT internally DC blocked. A DC blocking capacitor,
suitable for the frequency of operation, should be used in most applica-
tions. DC coupling of the input is not allowed, because this will override the
internal feedback loop and cause temperature instability.

5 NC This pin is internally not connected.

6 GND Same as pin 2.

7 GND Same as pin 2.

8 NC This pin is internally not connected.

9 NC This pin is internally not connected.

10 GND Same as pin 2.

11 GND Same as pin 2.

12 NC This pin is internally not connected.

13 RF OUT RF output and bias pin. Because DC is present on this pin, a DC blocking + O RFOUT
capacitor, suitable for the frequency of operation, should be used in most
applications. For biasing, an RF choke in series with a resistor is needed.

The DC voltage on this pin is typically 8.3V with a current of 150maA (for

75Q board). See device voltage versus device current plot. In lower power REIN
applications the value of R can be increased to lower the current and Vp

on this pin.

14 GND Same as pin 2.

15 GND Same as pin 2.

16 NC This pin is internally not connected.

Package Drawing
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Application Schematic
5MHz to 50MHz Reverse Path
Vee
[1] 16
10 nF
1Mo
::K 151 1
= 3 140
18 nF BOMHE g p
RFINO I [4] } 113 I RF OUT
] 12
1H e 11
H 7 10HN
[e| 9]
NOTES:
Gain Flatness <0.5 dB
Input and Output Return Loss >20 dB in 75 Q system
Evaluation Board Schematic - 50Q2
(Download Bill of Materials from www.rfmd.com.)
E E}] Rc=10.20Q
ovee
= 2 150 %Iﬂ%RZ%RS%R‘t%RS lC3lC4lC5
510>5102>5102>56102>51Q 220 pF 100 nF 1 uF
s o ™11
c1 L1
T 50 Q2 pstrip 1 TF—[E {> 1 3.3 uH 50 €2 strip b
RFIN @—t:l—{ }—t:l—@ REOUT
L 5 12 c2 T
1nF
IH 6 114
H 7 100
Lel 9]

2317400 Rev -
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Evaluation Board Schematic - 75Q

} RFJC2)UT
I ,
5
g

2317401 Rev -

7628 Thorndike Road, Greensboro, NC 27409-9421 - For sales or technical
DS120511 support, contact RFMD at (+1) 336-678-5570 or customerservice@rfmd.com. 7of11



RF2317 RFMD &)

rfmd.com

Evaluation Board Layout - 50Q2

2.0” x 2.0”
Board Thickness 0.031”, Board Material FR-4

RF2317PCBA
EVALUATION BOARD
RF =)
MICRO-DEVICES
J2
DUT1
1 c2 m
mE = = 3
" O
cs [ lgl
1
2317410(-) =y

Evaluation Board Layout - 75Q2

1.40” x 1.40”
Board Thickness 0.062”, Board Material FR-4

2317411¢-> <082 FR-4
75 Ohm Evaluation Board

7628 Thorndike Road, Greensboro, NC 27409-9421 - For sales or technical
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75Q, lcc = 150mA, Temp = +25°C 75Q, Icc = 180mA, Temp = +25°C
Swp Max

Swp Min
0.05GHz
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CSO (L) versus Channel Frequency Across Temperature CSO (U) versus Channel Frequency Across Temperature
(133 Channels, Icc =180 mA) (133 Channels, Icc =180 mA)
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Gain (dB)

Device Voltage (V)

€SO (dBc)

rfmd.com
Gain versus Frequency Noise Figure versus Frequency Over Temperature
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CraHpapT
INeKTpPOoH
ﬂ CBAA3b

Mbl MOf04aA M aKTUBHO Pa3BMBAIOLLAACA KOMMAHWA B 061acTM  MOCTaBOK
3NEKTPOHHbIX KOMMOHEHTOB. Mbl NOCTAaBASEM  3/IEKTPOHHbIE  KOMMOHEHTbI
OTEYEeCTBEHHOIrO U MMMOPTHOIO NMPOWU3BOACTBA HAMPAMYIO OT NPOU3BOAMUTENEN U C
KpYMHEMLWKNX CKNaZ0B MUpa.

Enaro,a,apﬂ coTpygHn4ecTtesy C MMpPOBbIMU NOCTaBWMKaMWN Mbl OCYLLECTBIAEM
KOMMNNEKCHbIE N NN1aHOBblE MNMOCTABKU LumpoqaﬁLuero CNEeKTpa 3/1EKTPOHHbIX
KOMMOHEHTOB.

CobcTtBeHHan 3¢p@eKTUBHAA NOrMCTUKA M CKNag B obecneunBaeT HageKHYHo
MOCTaBKy MNPOAYKLMM B TOYHO YKa3aHHble CPOKM Mo Bcel Poccum.

Mbl ocyuiecTBisem TEXHUYECKYI0 MNOALEPKKY HAWWM  K/IMEHTaMm U
npeanpoaaxkHyto NPOBEPKY KayecTsa NpoayKumu. Ha Bce noctaBnsiemble NpoAyKTbl
Mbl MPEAOCTaBASEM TFAPaAHTUIO .

OcyuwiectBndem nNOCTaBKM NpoOAYKUMM nog, KoHTponem Bl MO PO Ha
npeanpuATUA BOEHHO-NPOMbIWIEHHOTO KoMnaekca Poccuun , a TakKe paboTtaem B
pamkax 275 ®3 c OTKpbITUEM OTAE/bHbIX CHETOB B YNONHOMOYEHHOM BaHKe. Cuctema
MeHeXMeHTa KayecTBa KomnaHum cooTBeTcTByeT TpeboBaHuam FOCT ISO 9001.

MWHUMaNbHbIE  CPOKM  MNOCTAaBKW, TMOKME  UeHbl, HeorpaHWYeHHbIN
aCCOPTUMEHT UM WHAMBMAYANbHbLIN MNOAXOA K KAMEHTaM ABAAIOTCA OCHOBOW ANA
BbICTPAMBaHMA A0FOCPOYHOIO M 3GPEKTUBHOIO COTPYAHMYECTBA C NPEeANPUATUAMM
PaANO3NEKTPOHHOMW NPOMBIWAEHHOCTU, NPEeanPUATUAMM BMNK u HayuHo-
nccnenoBaTeNbCKUMKU MHCTUTYTaMm Poccun.

C Hamu Bbl CTAaHOBMUTECH elle ycnewHee!

[HaLLIM KOHTAKTbI: \

TenedoH: +7 812 627 14 35

dNeKTpPOHHaA nouTa: sales@st-electron.ru

Appec: 198099, CaHkT-MNeTepbypr,
MpomblwneHHasa yn, gom Ne 19, nutepa H,
nometleHune 100-H Oduc 331
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