RFMD B)) Pretiminary SPD-2226Z

40MHz to 1000 MHz DUAL GaAs HFET
rfmd.com AMPL'FIER

RFMD Green, RoHS Compliant, Pb-Free

- I I Package: SOF-26

Product Description Features

RFMD’s SPD-22267Z is a high performance AlGaAs/GaAs Heterostructure = Low Distortion:65/70dBc
FET (HFET) housed in a low-cost surface-mount plastic package. The HFET CTB/CSO

technology improves breakdown voltage while minimizing Schottky leak- 5V, 6V, 7V Supply

age current resulting in higher PAE and improved linearity. The active bias

network provides stable current over temperature and process Beta varia- = Robust 1000V ESD, Class 1C
tions. The SPD-2226Z product contains two amplifiers for use in Push-Pull
CATV amplifiers requiring excellent second order performance.
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Specification

Parameter - Condition
Typ. .

Small Signal Gain 500MHz

Output Power at 1dB Compression 28.0 dBm 500MHz

Third Order Intercept Point 46.0 dBc 500MHz

CSO 70 dBc 79CH., Flat Tilt, +40dBmV
CTB 65 dBc 79CH., Flat Tilt, +40dBmV
XMOD 75 dBc 79CH., Flat Tilt, +40dBmV
Worst Case Input Return Loss 9.5 dB 40MHz to 1000MHz
Worst Case Output Return Loss 10.0 dB 40MHz to 1000 MHz
Reverse Isolation 23.5 dB 40MHz to 1000MHz
Noise Figure 2.25 dB 500MHz

Device Operating Voltage 7.0 \Y

Device Gate Voltage -1.0 \Y

Device Operating Current 400 mA

Thermal Resistance 21.0 °C/W junction - lead

Test Conditions: Vp =5V, Ip=400mA Typ., OIP3 Tone Spacing=1MHz, Poyr per tone=13dBm, Vz=-1V, Ig=5uATyp, T =25°C, Zg=Z, =50¢), Tested with
App Circuit

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 ﬁ
Parameter Rating Unit Caution! ESD sensitive device.

Drain Current (lDS) 800 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
Rating conditions to the device may reduce device reliability. Specified typical perfor-

Forward Gate Current (IGSF) 4.2 mA mance or functional operation of the device under Absolute Maximum Rating condi-
tions is not implied.

Reverse Gate Current (Igsg) 4.2 mA P

- RoHS status based on EUDirective 2002/95/EC (at time of this document revision).

Drain-to-Source Voltage (Vpg) +9.0 ) o o )

The information in this publication is believed to be accurate and reliable. However, no
oy <. > responsibility is assumed by RF Micro Devices, Inc. ("RFMD") for its use, nor for any

Gate-to-Source V0|tage (VGS) Sor>0 v 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

RF Input Power (Py) 800 mw RFMD. RFMD reserves the right to change component circuitry, recommended appli-

- cation circuitry and specifications at any time without prior notice.

Operating Lead Temperature See Pp¢ Formula °C

Storage Lead Temperature -40 to +165 °C

Power Dissipation See Pp¢ Formula W

Channel Temperature (T)) +165 °C

Note: Absolute Max ratings are for the entire device operating in a balanced circuit
configuration

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.

CSO/CTB/XMOD Typical Unit Performance Vp=5V, Ip=400mA, T=+25°C, 79 Channel Plan

Typical Distortion, 79Ch, 34dBmV Flat Output, Typical Distortion, 79Ch, 40dBmV Flat Output,
5V, 400mA 5V, 400mA
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Typical Unit S-Parameters versus Temperature

Input Return Loss versus Temperature

0
5
m 10— =
z T e e e TT™
3 g .
h \
» 15
20 - - -.40C |
+25C
+85C
0 100 200 300 400 500 600 700 800 900 1000
Frequency (MHz)
Output Return Loss versus Temperature
0
5
-10 £
S 1 . P N N
g N Lk - \\ R
P el
4] r doee // '\
-20 T \\__,—f’, |
25 1 - - --40C 1
[ +25C
i +85C
-30 + T
0 100 200 300 400 500 600 700 800 900 1000
Frequency (MHz)
P1dB versus Temperature
29.4 I
29.2 +25C|
SN 1
29.0 % H
W - - - +85C
28.8 N AN
__ 286 =
S M
& 284 N
S 282 M
[an] Mo
S 28.0 -
27.8 T TN
27.6 : K
27.4 e
27.2 .
27.0

0

100 200 300 400 500 600 700 800 900 1000
Frequency (MHz)

$21 (dB)

NFt (dB)

OIP3 (dBm)

20

SPD-2226Z

Forward Gain versus Temperature

19

18

17

16
15

P -

14

13

12

- - = -40C [l
+25C||

11

+85C
T

10
0

100 200 300 400 500 600 700 800 900 1000
Frequency (MHz)

Noise Figure versus Frequency, T=25°C

3.6 T

34 £

32 £

30 +

28 +

26 +

24 £

22 £

20 +

18 +

1.6 o

0

100 200 300 400 500 600 700 800 900 1000
Frequency (MHz)

OIP3, 1MHz Spacing vs. Temp

48 T

47 +

46 +

45 +——p

44 7’ NS

e b DTNt e L

2

43 +
42 4
: -40C
41 £ —25¢ |
: - - - 85C
40 T % TR
0 100 200 300 400 500 600 700 800 900 1000

Frequency (MHz)

EDS-105303 Rev A

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

support, contact RFMD at (+1) 336-678-5570 or sales-support@rfmd.com. 30f8



SPD-2226Z Preliminary

Typical Unit S-Parameters versus Temperature

| versus Gate Bias at V=5.0V, 25°C Typical
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OIP3, 1MHz Spacing versus Voltage
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Pin Function Description
1' 3 RF IN RF input pin. This pin requires the use of an external DC blocking capacitor chosen for the frequency of operation.
2,5 GND glonnection to ground. Use via holes for best performance to reduce lead inductance as close to ground leads as possi-
e.
4,6 RF OUT/BIAS | RF output and bias pin. DC voltage is present on this pin, therefore a DC blocking capacitor is necessary for proper oper-
ation.
7628 Thorndike Road, Greensboro, NC 27409-9421 - For sales or technical
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Simplified Device Schematic
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Package Drawing
Dimensions in inches (millimeters)
Refer to drawing posted at www.rfmd.com for tolerances.
Cut out denotes output side 45710180 ]
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Locote approx. os shown 127 10050 ]
121 [0048 ] 2x 048 [0.019
8x 038 [0.015 ]
‘ 6x0.57 [0.023 ]
[ ROI3T0005 M 4% 0510[0.020

4x 048 [0.019

445001757 318 [0125 ]

E683[845]RE§K
[ | L G
[ - 15 f 2x 150 [0.059
.
§ 4x RL25 [0010
/ 2x089 0035 1}

N T TTTTTTT]

Exposed Pad

S.71[225] REF

Seating Plan

1,65 [0065 ]

2x 1.7 [0.050 ]

Application Schematic
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Evaluation Board Layout
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Reference Frequency
Designator 40MHz to 1000 MHz
Sq Short
R1,R2 300Q
R3, R4 1000Q
Ly, Ly 470nH, 0805
C1,C9,C12,C14 1UuF16V Cap
C4,C5,C6, C7 1000 pF, 0603
€2, C3,C8, C10, C11, C13 0.1uF, 0603
T1,T2 Transformer ETC1-1-13
C15, C16 2.4pF, 0603
c17 1.0pF, 0603
3 6.8nH, 0603
L4 7.5nH, 0603
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