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SZA-3044(2)

2.7GHz to 3.8GHz 5V 1W
POWER AMPLIFIER

Product Description

RFMD’s SZA-3044 is a high linearity 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 spe-
cifically designed as a final or driver stage for 802.16 equipment in the 3.3GHz to
3.8GHz bands. It can run from a 3V to 6V supply. Optimized on-chip impedance
matching circuitry provides a 50Q2 nominal RF input impedance. The external out-
put match and bias adjustability allows load line optimization for other applications
or over narrower bands. It features an output power detector,

ompgt"c‘lf"i':gg‘i{‘;‘&'igﬁy on/off power control and high RF overdrive robustness. This
product is available in a RoHS Compliant and Green package

ST with matte tin finish, designated by the “Z” package suffix.
GaAs MESFET
v/ InGaP HBT . Voo #
SiGe BICMOS U’F)ﬁj";f:n
Si BiCMOS Control
SiGe HBT
GaAs pHEMT
Si CMOS
Si BJT RFIN RFOUT
GaN HEMT
RF MEMS Power Detector Vout

Specification

Parameter
Typ.

Package: QFN, 4mmx4 mm

%

Features
= P;g=31dBmat 5V

= 802.11a 54 Mb/s 2.5% EVM Per-
formance

PAE 14.5%

PAE 14.5%

On-Chip Output Power Detector

Robust - Survives RF Input
Power=+15dBm

= On Chip ESD Protection Class 2
(2000V)

= Power Up/Down Control <1us

= Pin Compatible With SZA-2044
and SZA-5044

Applications

= 802.16 WiMAX Driver or Output
Stage

m Fixed Wireless, WLL

Condition

Frequency of Operation
Output Power at 1dB Compression 1] 295 310 dBm 3.3GHz
28.5 30.0 dBm 3.6GHz
Small Signal Gain 22.0 24.0 26.0 dB 3.4GHz
22.0 24.0 26.0 dB 3.6GHz
Output power 24.0 dBm 3.4GHz, 2.5% EVM 802.11a 54 Mb/s
Third Order Suppression -38.5 -35.5 dBc 3.6GHz, Poyr=20dBm per tone
Noise Figure 5.0 dB 3.6GHz
Worst Case Input Return Loss 12.0 15.0 dB 3.3GHz to 3.8GHz
Worst Case Output Return Loss 7.0 10.0 dB 3.3GHz to 3.6GHz
Quiescent Current 170 205 240 mA V=5V
Power Up Control Current 2.7 mA Vpe=5V, lypc1 *lypco
Off V¢ Leakage Current 10.0 100.0 UA Vpc=0V
Thermal Resistance 22 °C/W junction - lead

Test Conditions: Zo=502, Veo=5V, lg=205mA, 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 Caution! ESD sensitive device.
VC2 Collector Bias Current (lyc»o) 600 mA Exceeding any one or a combination of the Absolute Maximum Rating conditions may
cause permanent damage to the device. Extended application of Absolute Maximum
i Rating conditions to the device may reduce device reliability. Specified typical perfor-
VC1 Collector Bias Current (IVCJ-) 300 mA mance or functional operation of the device under Absolute Maximum Rating condi-
n X tions is not implied.
Device Voltage (Vp), No RF drive 7 v P
— - RoHS status based on EUDirective 2002/95/EC (at time of this document revision).
Power Dissipation 3.5 W
The information in this publication is believed to be accurate and reliable. However, no
Max RF Input Power for 50Q output 15 dBm responsibility is assumed by RF Micro Devices, Inc. ("RFMD") for its use, nor for any
load 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-
MaxR'T:F(JStI:JIL:)tazower for 10:1 VSWR 8 dBm cation circuitry and specifications at any time without prior notice.
Junction Temp (T)) +150 °C
Operating Temp Range (T|) -40 to +85 °C
Storage Temp Range -40 to +150 °C
ESD Rating - Human Body Model 2000 \
(HBM)
Moisture Sensitivity Level MSL-1

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:

IV <(Ty-TL)/Ryp, jyand T =T gap

Typical Performance, 3.2GHz to 3.6 GHz Application Circuit (Voc=5V, Igg=220mA, 802.11a 54Mb/s 64QAM)

Parameter Units | 3.2GHz | 3.3GHz | 3.4GHz | 3.5GHz | 3.6 GHz | 3.7GHz
Gain @ Por= 24dBm dB 25.7 25.6 25.5 25.2 24.3 23.4
Pigs dBm 31.0 31.0 30.5 30.0 30.0 29.5
Pout 2.5% EVM* dBm 235 24.0 24.0 235 23.0 23.0
1@ Pour 2.5% EVM* mA 331 340 339 330 327 325

*See 3.0GHz to 3.6 GHz Application Circuit

Typical Performance, 3.2GHz to 3.6 GHz 6V Application Circuit (Vgc=6V, Icg=220mA, 802.11a 54 Mb/s 64QAM)

Parameter Units | 3.3GHz | 3.4GHz | 3.5GHz | 3.6 GHz | 3.7GHz
Gain @ Poyr=24dBm dB 25.6 25.6 25.1 24.1 23.2
P1dB dBm 325 32.0 32.0 315 315
Pout 2.5% EVM* dBm 25.0 25.0 25.0 24.5 245
I @ Pqyr 2.5% EVM* mA 370 365 363 356 355

*Contact Applications Engineering for details about application circuit

7628 Thorndike Road, Greensboro, NC 27409-9421 - For sales or technical
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Typical Performance, 3.4GHz to 3.7 GHz 5V Application Circuit (Vgc=5V, Icg=360mA, 802.11a 54Mb/s 64QAM)

SZA-3044(2)

Parameter Units | 3.4GHz | 3.5GHz | 3.6GHz | 3.7GHz | 3.8GHz
Gain @ Poyr= 24dBm dB 245 24.2 236 22.7 215
P1dB dBm 315 315 31.0 31.0 30.0
Pout 2.5% EVM* dBm 235 235 24.0 235 23.0
'@ Poyr 2.5% EVM* mA 445 450 450 450 433

*QOptimized for maximum POUT @ 2.5% EVM over 3.4 GHz to 3.7 GHz band. Same application circuit from Rev. B datasheet. Contact Applications Engineer-

ing for details.

Typical Performance, 2.7 GHz to 3.0GHz 5V Application Circuit (Vec=5V, ICQ=360 mA, 802.11a 54 Mb/s 64QAM)

Parameter Units | 2.7GHz | 2.8GHz | 2.9GHz | 3.0GHz
Gain @ Po ;= 24dBm dB 25.3 25.3 25.3 25.2
Pigs dBm 31.0 310 310 31.0
Pout 2.5% EVM* dBm 23.0 23.5 23.5 23.5
1 @ Poyt 2.5% EVM* mA 438 453 450 444
*Contact Applications Engineering for details about application circuit
Simplified Device Schematic
Pin  Pin Pin  Pin Pin
20 6 18 8 16
tLooi T
E‘ Stage 1 ‘ Stage 2 ‘
Bias Bias
Pin 3 Pin 12,14
10
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Measured 3.2GHz to 3.6 GHz Application Circuit Data (Vo =Vpc=5.0V Ig=220mA, T=25°C)

EVM versus Py, F=3.3GHz

EVM versus Py r, F=3.4GHz
802.11¢g, OFDM, 54Mb/s, 64QAM

6.0 802.11g, OFDM, 54Mb/s, 64QAM 60
1 [ [ 1 5
——40°C a0l
Fo| e 220°C L 20°C
50 1T . v oo 5.0 1= = = 0°C ;
[ 0°C [ . :
—+— 425°C [ |——+25°C p
F x  +70°C x  +70°C o
40T o +85°C 40 T » +85°C R
S [ S [ Ji
S 30 s 30 4;/
o I I et : .f{,
20+ Pl 2.0
L /‘/-x/'/ L
1.0 — e 1.0
o w27 [&
004 0.0 4
100 120 140 160 180 200 220 240 26.0 100 120 140 160 180 200 220 240 26.0
Pour (dBm) Pouyr (dBm)
EVM versus Py, F=3.6GHz IM3 versus Pyt (2 Tone Avg.), T=25°C
60 802.11g, OFDM, 54Mb/s, 64QAM 200 Tone Spacing=1MHz
X ‘ -30.
;
-35.0 .
.
-40.0
S ) o
s :d) -45.0
@ =
-50.0 2
= -55.0 ——3.3GHz| |
....... 34GHZ
[ - - - 3.6GHz
0.0 -60.0 ]
100 12.0 140 160 180 200 220 240 26.0 12,0 140 160 180 200 220 240 260 280
Pour (dBm) Poyr (dBm)
Gain versus Py, T=25°C Gain versus Pqyr
F=3.4GHz
28.0 28.0
_.—-——\
T T AN
27.0 210 A ——1—F—— \
26.0 26.0 S EEEALE R G S S
o e g [ e
c 250 ) c 250 -
24.0 - o 24.0 S
. ) d [—-40°C]e |, ~
_020(;0 . x‘/
23.0 ——3.3GHz 23.0 N
.............. 3.4GHz M 1%808 '..
- - - 3.6GHz s +85°C
220 bbb b b e L L e 22.0 A e e
12.0 14.0 16.0 18.0 20.0 22.0 24.0 26.0 28.0 30.0 32.0 12.0 14.0 16.0 18.0 20.0 22.0 24.0 26.0 28.0 30.0 32.0
Poyr (dBm) Pout (dBm)
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Measured 3.2GHz to 3.6 GHz Application Circuit Data (Vo =Vpc=5.0V Ig=220mA, T=25°C)

Narrowband S11 - Input Return Loss Narrowband S12 - Reverse Isolation
-10.0 -30.0
-35.0
15.0 + -40.0
— \ _. 450
m [a1]
=l [ i SN
5 200 S 500 e “
@ ? 550 \///‘\\\ Wi
250 1 -60.0 : k */
-65.0
-30.0 I -70.0
3.3 3.4 35 3.6 3.7 3.8 3.3 3.4 35 3.6 3.7 3.8
Frequency (GHz) Frequency (GHz)
Narrowband S21 - Forward Gain Narrowband S22 - Output Return Loss
30.0 0.0
——-40°C
T 20°C
B e
28.0 —+— +25°CH
R |
N Y + °
\\ 5.0
=~ 26.0 — e = F
% I R \ %
= | ol \ =
i \~\ sl R N
o\l —— [ "=~ o, N
» 240 - ] 7
. X T . -10.0
X
* . \\
22.0
20.0 +——— R e R e -15.0
3.3 3.4 35 3.6 3.7 3.8 3.3 3.4 35 3.6 3.7 3.8
Frequency (GHz) Frequency (GHz)
DC Supply Current (Ipc) versus Pyyp, T=25°C Noise Figure (NF) versus Frequency
0.7 ‘ ‘ 8.0
| | ——3.3GHz 75
»»»»»»» 3.4GHz L
0.6 - - - 3.6GHz {:.’ 7.0 I
/ o 65
z A R I I SESEIEI
0.5 o 6.0 = e
z 5 ee
% 2 557
0.4 8 50
B
Z 45
0.3 — 4.0
PR a5 ] T
PR S . +25°CH
R NP B L - = = +85°C
o), J% AR EFRVENIS EVIES EFSEFI SV SIS ST PRV S A 3.0 : : : : : ‘
11.0 13.0 150 17.0 19.0 21.0 23.0 25.0 27.0 29.0 31.0 3.3 3.4 3.5 3.6 3.7 3.8
Poyr (dBm) Frequency (GHz)
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Measured 3.2GHz to 3.6 GHz Application Circuit Data (Vo =Vpc=5.0V Ig=220mA, T=25°C)

RF Power Detector (Vper) versus Py, T=25°C

RF Power Detector (Vper) versus Poyr

F=3.4GHz
25 T 25 1
23+ 23 f f
211 21§ 7/
: : .h//
ER: ES: el
£ 151 L 157 =
13§ 13§ |t
: : 88
1.1 1.1 o e P - H
r r et LUl
I M e 2 ——+25°C
09 & . 09 F==ET x +70°C H
[ - - - 3.6GHz F ° +85°C
0.7 + 0.7 T
11.0 130 150 17.0 19.0 21.0 23.0 25.0 27.0 29.0 31.0 11.0 130 150 17.0 19.0 21.0 23.0 25.0 27.0 29.0 31.0
Poyr (dBm) Pouyr (dBm)
Broadband S11 - Input Return Loss Broadband S12 - Reverse Isolation
X 0.0
TN ,ﬂﬁﬂ“‘# 100
7 ?k\}\v /“ 200
[ : . -30.0
@ 1007 .% )
T [ z
3 i \ / Q400 w
3 [ H y
» 180 7 | L 9 500 .VM Tt
L ] —Ts f’ W ¢} —_— 40:0
I off e 2000 -60.0 # AY : » e 20°C 1
20,0 S =--0°C.H LF ---0°C
[ ) —+— +25°C : ——+25°C
w 190°C -70.0 x  +70°CT]
[ e +85°C * +85°C
) JRE R S LI e e e O T e L e e e A
0.0 1.0 2.0 3.0 4.0 5.0 6.0 0.0 1.0 2.0 3.0 4.0 5.0 6.0
Frequency (GHz) Frequency (GHz)
Broadband S21 - Forward Gain Broadband S22 - Output Return Loss
30.0 ‘ 0.0
Y AT D L lge
25.0 / D L
T TLLLLLILLL LTI *92(5:"0
§ Fipt\ x +70°C
20.0 / s * +85°C}) 5.0
) f %\ @
= é T
5 150 = ~
(9] “'. (9]
%) ‘\ %)
10.0 ¥ X -10.0
%)
ﬁ‘; ---
5.0 ; )
/ B :
00 fl b v v bbb BN -15.0 P—————
0.0 1.0 2.0 3.0 4.0 5.0 6.0 0.0 1.0 2.0 3.0 4.0 5.0 6.0
Frequency (GHz) Frequency (GHz)
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Pin Function Description
1, 2, N/C These are unused pins and not wired inside the package. They may be grounded or connected to adjacent pins.
4,5,
7,9,
11,
13,
15,
17,19
6 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
?Otrr:]i:.pin that is +1V greater than voltage applied to pin 20 (Vbias) unless Vpc supply current capability is less than
8 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
tlootgi/_s\.pin that is +1V greater than voltage applied to pin 20 (Vbias) unless Vpc supply current capability is less than
10 VDET Output power detector voltage. Load with >10KQ for best performance
3 RF IN RF input pin. This is DC grounded internal to the IC. Do not apply voltage to this pin.
12,14 RF OUT RF output pin. This is also another connection to the 2nd stage collector.
16 VC2 2nd stage collector bias pin. Apply 3.0V to 5.0V to this pin.
18 VC1i 1st stage collector bias pin. Apply 3.0V to 5.0V to this pin.
20 VBIAS Active bias network VCC. Apply 3.0V to 5.0V 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.

Package Drawing

Dimensions in millimeters (inches)
Refer to drawing posted at www.rfmd.com for tolerances.

w%_ 4% °| G_g

®

mm] -
20 plcs
™ T
BOTTOM VIEW
Notes
FES s - oo oo o
Bosic PN - SW/Pb  Sn =)80%
Z option = 100X Matte Sn = 01 ¢0004) thk min

Part Symbolization
The part will be symbolized with an “SZA-3044” for Sn/Pb plating or “SZA-3044Z” for RoHS green compliant product. Marking
designator will be on the top surface of the package.
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3.2GHz to 3.6 GHz Application Circuit
For VCC=V+=VPC=5.OV
V+
R4 J_cs J_cz ﬂ_cw
0 IO.M)F IO.M)F iﬁuf-—
RS NOTE: R5 jumper is required to achieve specified
C4 0 performance. Do not omit. It provides .06nH
0.1ufF of inductance.
l SZA—-3044 1 '[I
O oM ©
1977 s 6
RF v 12 14 \ RF
N O 2 13 | | Oour
el e 12 c5  E=353 qg5pF 1
RF INPUT INTERNALLY o 0.5pF @3.5GHz 0.50F
GROUNDED, USE DC BLOCK O~V — ' 9P
IF EXTERNAL DC VOLTAGE 8T8
IS PRESENT O VDET
R3*
47K
* R3 SIMULATES EXTERNAL CIRCUIT LOADING TO GROUND.
R2 RECOMMENDED LOAD RANGE IS 10K—100K OHMS.
1.96K MAY BE REMOVED IF VDET IS NOT USED
VPC O
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3.2GHz to 3.6 GHz Evaluation Board Layout and Bill of Materials
For VCC=V+=VPC=5.OV
Board material GETEK, 10mil thick, Dk=3.9, 20z. copper

Tom 2] gy T[]
SMDI GND ©
o Cc1 | |O
o (O
oo = o oo
|
o o ®) ’IC2 o O
Ooo oL ooO
— o o &
. _SZA3044§ e
T
OO
@)
o O
©)

Bill of Materials

DESG Description Notes
Q1 SZA-3044 4x4 QFN
R1 1.69K Q, 0603 1% 0402 may be used.
R2 1.96K Q, 0603 1% 0402 may be used.
R3 47K Q, 0603 0402 may be used.
R4, 5 0Q, 0603 0402 may be used.
C1 1uF 16V CAP Tantulum ok for EVM performance. Use MLCC type
for best IM3 levels.
C2,3,4 0.1uF CAP, 0603 X7R 0402 ok, ROHM MCH182CN104K or equiv.
C5,7 0.5pF CAP, 0603 NPO type, ROHM MCH185A0R5CK or equiv.
Cc6 15pF CAP, 0603 NPO, ROHM MCH185150JK or equiv.
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Recommended Land Pattern

Dimensions in millimeters (inches)
1.24[.049]

——  =—.71[.028]

—— ~.71[.028]
4 | =+.71[.028]

i «66[.0%]

A RN 79[.031] (TYP)
| [ [028] Df DfD r 33[.013] (TYP)
1.04 ] C 1
[.049] = C b Ll
[ ] ]
Looe)t —
¢.38[.015] /DDDED
PLATED THRU —| H4.50[.02] (TYP)
(8PL) 9 4g —= =—.28[.011] (TYP)
~[.098] ™

Recommended PCB Soldermask (SMBOC) for Land Pattern

Dimensions in millimeters (inches)

D D D D D» TOSZL [0.02]

r 027/ [0.01]
[ ] ?
[ ] [ ]
415 0161 [ ] [ ] 217 [0.09]
[ ] [ ]
[ ] -
—= H 0.50 [0.02]
— —-—0.45 [0.02]
- 2,17 [0.09]—~
Ordering Information
Part Number Description Reel Size | Devices/Reel

SZA3044 Sn/Pb Plating 13" 3000
SZA3044Z Lead Free, RoHS Compliant 13” 3000
SZA3044ZPCK-EVB1 Fully assembled evaluation board tuned for 3.2 to 3.6 GHz and 5 piece loose samples N/A N/A
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