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Product Description

RFMD’s STA-6033 is a high efficiency class AB Heterojunction Bipolar Transistor (HBT) amplifier
housed in a low-cost surface-mountable plastic package. This HBT amplifier is made with InGaP
on GaAs device technology and fabricated with MOCVD for an ideal combination of low cost and
high reliability. This product is specifically designed as a final stage for 802.11a equipment in
the 4.9 GHz to 5.9GHz band. It can be run from a 3V to 6V supply. Optimized on-chip imped-
ance matching circuitry provides a 50Q nominal RF input impedance. A single external output
allows for matching circuit covers the entire 4.9GHz to 5.9GHz band. The external output
match allows for load line optimization for other applications or optimized for other applications
or optimized performance over narrower bands. It is designed as a drop in replacement for sim-
ilar parts in its class. This product is available in ROHS Compliant and Green package with
matte tin finish, designated by the “Z” package suffix.

Optimum Technology
Matching® Applied

GaAs HBT
GaAs MESFET
v’ InGaP HBT
SiGe BICMOS
Si BICMOS
SiGe HBT
GaAs pHEMT
Si CMOS
SiBJT
GaN HEMT
RF MEMS

Power Detector Vout

Specification

Parameter

Typ.

Package: QFN, 16 pin, 3mmx3mm

Features

m 802.11a 54Mb/s Class AB Per-
formance

m Poyr=18dBm at 3% EVM, 3.3V,
210mA

= High Gain=27dB

= Output Return Loss <12dB for
Linear Tune

= On-Chip Output Power Detector

= Simultaneous 4.9GHzto 5.9GHz
Broadband

= Robust - Survives RF Input
Power=+20dBm

= Power Up/Down Control <1us

Applications

= 802.11a WLAN, OFDM, 5.8GHz
ISM Band

= 802.16 WiMax, Fixed Wireless,
UNII

Condition

Frequency of Operation
Output Power at 1dB Compression 26.5 dBm 4.9GHz
24.0 25.5 dBm 5.875GHz
Gain 27.5 29.5 31.5 dB 4.9GHz
22.0 24.0 26.0 dB 5.875GHz
Output power 18.0 dBm 5.15GHz, 3% EVM 802.11a 54 Mb/s
18.0 dBm 5.875GHz
Third Order Intermod -38.0 -34.0 dBc 5.875MHz, Pgyr=15dBm per tone
Noise Figure, (NF) 5.7 dB 5.875GHz
Worst Case Input Return Loss 11.0 15.0 dB 4.9GHz to 5.875GHz
Worst Case Output Return Loss 8.0 12.0 dB 4.9GHz to 5.875GHz
Output Voltage Range 0.8t0 1.5 \ Pour=7dBm to 23dBm
Ve Quiescent Current 130 165 190 mA
Power Up Control Current 1.5 mA VPC=3.3V (|vpc1+|vpc2+|vpc3)
Off V¢ Leakage Current 5 100 UA Vpc=0V
Thermal Resistance 28 °C/W junction - lead

Test Conditions: Zo=500, Vo=Vpe=3.3V, Igg=165mA, Tgp=30°C

RF MICRO DEVICES®, RFMD®, Optimum Technology Matching®, Enabling Wireless Connectivity™, PowerStar®, POLARIS™ TOTAL RADIO™ and UltimateBlue™ are trademarks of RFMD, LLC. BLUETOOTH is a trade-
mark owned by Bluetooth SIG, Inc., U.S.A. and licensed for use by RFMD. All other trade names, trademarks and registered trademarks are the property of their respective owners. ©2006, RF Micro Devices, Inc.
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Absolute Maximum Ratings

Parameter Rating Unit
VC3 Collector Bias Current (pin 14) 400 mA
VC2 Collector Bias Current (pin 15) 140 mA
VC1 Collector Bias Current (pin 16) 50 mA
Device Voltage (Vp) 4.5 \"
Power Dissipation 1.4 w
Operating Lead Temperature (T,) -40 to +85 °C
RF Input Power for 50Q load 20 dBm
Storage Temperature Range -40 to +150 °C
Operating Junction Temperature (T)) 150 °C
ESD Rating - Human Body Model, 1000 Vv

Class 1C (HBM)

Operation of this device beyond any one of these limits may cause permanent dam-
age. For reliable continuous operation, the device voltage and current must not

exceed the maximum operating values specified in the table on page one.
Bias Conditions should also satisfy the following expression:

IpVp<(Ty-TL)/ R, jui
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Exceeding any one or a combination of the Absolute Maximum Rating conditions may
cause permanent damage to the device. Extended application of Absolute Maximum
Rating conditions to the device may reduce device reliability. Specified typical perfor-
mance or functional operation of the device under Absolute Maximum Rating condi-
tions is not implied.

Caution! ESD sensitive device.

RoHS status based on EUDirective2002/95/EC (at time of this document revision).

The information in this publication is believed to be accurate and reliable. However, no
responsibility is assumed by RF Micro Devices, Inc. ("RFMD") for its use, nor for any
infringement of patents, or other rights of third parties, resulting from its use. No
license is granted by implication or otherwise under any patent or patent rights of
RFMD. RFMD reserves the right to change component circuitry, recommended appli-
cation circuitry and specifications at any time without prior notice.

Simplified Device Schematic

EPAD

EPAD

Pin 10,11

Pin EPAD
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4.9 - 5.9 GHz Evaluation Board Data (Vcc = Vpc = 3.3V, |q = 165mA)
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4.9 - 5.9 GHz Evaluation Board Data (Vcc = 3.3V, Iy = 165mA)

lcq vs Vee (Vee and Vpc tied together)
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4.9 - 5.9 GHz Evaluation Board Data (Vcc = Vpc = 3.3V, Iy = 165mA)
802.11a EVM, OFDM, 54Mb/s, 64QAM
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4.9 - 5.9 GHz Evaluation Board Data (Vcc = Vpc= 3.3V, |5 = 165mA)
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Pin Function Description
1' 4, N/C Pins are not used. May be grounded, left open, or connected to adjacent pin.
9,12,
13

5 VPC1 VPC1 is the bias control pin for the stage 1 active bias circuit. An external series resistor is required for proper setting of
bias levels. Refer to the evaluation board schematic for resistor value.To prevent potential damage, do not apply voltage
to this pin that is +1V greater than voltage applied to pin 16 (Vbias) unless Vpc supply current capability is less than
10maA.

6 VPC2 VPC2 is the bias control pin for the stage 2 active bias circuit. An external series resistor is required for proper setting of
bias levels. Refer to the evaluation board schematic for resistor value.To prevent potential damage, do not apply voltage
to this pin that is +1V greater than voltage applied to pin 16 (Vbias) unless Vpc supply current capability is less than
10maA.

7 VPC3 VPC3 is the control pin for the stage 3 active bias circuits. An external series resistor is required for proper setting of bias
levels. Refer to the evaluation board schematic for resistor value.To prevent potential damage, do not apply voltage to
this pin that is +1V greater than voltage applied to pin 16 (Vbias) unless Vpc supply current capability is less than 10 mA.

8 Vdet Output power detector voltage. Load with 10K to 100K Q to ground for best performance.

2.3 RFIN RF input pins. This is DC grounded internal to the IC. Do not apply voltage to this pin. All three pins must be used for
! proper operation.
10,11 RFOUT RF output pin. This is also another connection to the 3rd stage collector
14 VC3 3rd stage collector bias pin. Apply 3.0V to 3.6V to this pin.
15 VC2 2nd stage collector bias pin. Apply 3.0V to 3.6V to this pin.
16 VC41,Vbias 1st stage collector bias pin and active bias network VCC. Apply 3.0V to 3.6V to this pin.
EPAD Gnd Exposed area on the bottom side of the package needs to be soldered to the ground plane of the board for optimum ther-
mal and RF performance. Several vias should be located under the EPAD as shown in the recommended land pattern).
Land Pattern and PCB Soldermask
Recommended Land Pattern (dimensions in mm[in].): Recommended PCB Soldermask (SMOBC)
for Land Pattern(dimensions in mm[in]):
1.58 0.062] 0.50 [0.020]
0.50 [0.020] = 0.25 [0.010]
—=— 0.26 [0.010]
U D D D - 0.38 [0.015] [ []1] ] 053[0.021]
— (] 0.29[0.011] ] [ ]
1 1 !
1.58 [0.062] L] o O L] 0.21 [0.008] 3.17 [0.125] 1.20 O [0.047]
— 1] J — i E
A R 0.46 0018
0.75[0.030] ©0.38 [20.015] 1.20 [0. 057] :
0.005 CHAMFER Plated Thru (4PL)
(8PL)
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Package Drawing
Dimensions in millimeters (inches)
Refer to drawing posted at www.rfmd.com for tolerances.
e— 3000118 sq —=f STA-6033 - 85/15 Sn/Pb
plating
Pin 1 Dot TF 0.400€016)
By Marking 4 PLCS STA-6033Z - Matte Sn
plating
\. ey | | JUUUD
[ —
F ] -] T
— —
STA6_033 — ] 14500057 sq
lotid ) -
00¢020>BSC
— — %
7}7 I [N—
TO0P VIEW
BOTTOM VIEW
— 8500035
0.000 - 050¢002> SIDE VIEW .20€.008)+.025
Evaluation Board Schematic
4.9 - 5.9 GHz Evaluation Board Schematic For Vcc = Vpc = V+ = 3.3V Supply
ﬁ)\/oc, V- Notes:
R5 (0 ohm jumper) is required for parasitic
C3 + o inductance (~0.4nH).
}—QD TufF
’—{ $ : R4 simulates external circuit loading to
1.8pF ground. Recommended load range is 47K-
100K ohms.
c2
}—(> Pins 1,4,9,12,13 are unwired (N/C) inside
‘ the package. Refer to page 2 for detailed
0.1uf pin descriptions. Some of these pins are
wired to adjacent pins or grounded as
c5 shown in the application circuit. This is to
RF RF maintain consistency with the evaluation
IN . Oour board layout shown below. It is recom-
(;459(5?& 1.8pF mended to use this layout and wiring to
: achieve the specified performance.
o VDET To prevent potential damage, do not apply
ouT voltage to the Vpc pin that is +1V greater
R4 than voltage applied to pin 16 (Vbias/Vcc)
47K unless Vpc supply current capability is less
than 10 mA.
R3
1.21K

See table below for other Vpc logic level

VPC X
resistor values.
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Evaluation Board Layout

4.9 - 5.9 GHz Evaluation Board Layout For Vcc = Vpc = V+ = 3.3V Supply
- Board material GETEK, 10mil thick, Dk=3.9, 2 0z. copper finish

R DESG DESCRIPTION
“ 1 SMDI
N Q1 STA—6033
[25493A R 121K OHM, 1% 0402
f R2 1.70K OHM, 1%, 0402
| R3 1.21K OHM, 1% 0402
N R4 47K OFM, 0402
- R5 0 OHM, 0402
C1 TuF CERAMIC, 1206
C2,4 0.1uF CAP, 0402
— C3,5,6,8,9 | 1.8pF CAP, 0402
c7 27pF CAP, 0402
Resistor Table for Vcc=3.3V
(1% values are recommended)
VPC(V) R1(ohm) R2(ohm)R3(ohm)
= 2.9 374 237 100
IN 3.0 562 464 374
/PO 3.1 750 665 619
— 3.2 1K 887 909
3.3 121K | 110K | 1.21K

Ordering Information

Ordering Code Description

STA6033ZSQ Standard 25 piece bag

STA6033ZSR Standard 100 piece bag

STA6033Z Standard 3000 piece reel

STA6033ZPCK-EVBA1(E) | Fully assembled evaluation board tuned for 4.9GHz to
5.9GHz and 5 loose sample pieces

7628 Thorndike Road, Greensboro, NC 27409-9421 - For sales or technical
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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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