5.8V 1.0W RF Power Ampilifier IC for AMPS PRELIMINARY
ITT334102BD

Applications Features
AMPS Cellular Telephones e Class AB Bias
Cellular Digital Packet Data (CDPD) e 800 to 875 MHz Operation
s 50 Q Input Impedance
* Simple 2 Element Output Match
* Accomodates Battery Charging Conditions up to 8.5 Voits
¢ Small Size — 16 Pln Narrow Body SOIC Plastic Package
s Self-Aligned MSAG®-Lite MESFET Process
¢ Guaranteed Stability and Ruggedness
+Voor [ —1 +Vooe
Voot (] — +Vore Typical 5.8 Volt Performance
GND E j GND 30 dBm Power Output
GND GND 23 dB Power Gain
RFw ™ RFour 54% Power Added Efficiency
GND E j GND < -35 dBc 2™ Harmonic
GND GND < -50 dBc 3" & 4™ Harmonics
Ves1 [ 1 Ve

16 pin narrow body SOIC

MAXIMUM RATINGS (14 = 25 °C unless otherwise noted)

Rating Symbol Value Unit
DC Supply Voltage (Pins 1, 2,15,16) Vpp 10 Vdc
DC Gate Bias Voltage (Pins8,9) Vgg -5 Vdc
RF Input Power Py 15 mwW
Junction Temperature (See maximum operating temperature chart in Fig. 11) T, 150 °C
Storage Temperature Range Tstg -40 to +150 °C
ELECTRICAL CHARACTERISTICS voo = 5.8 v, Pin=+7 dBm, Ts = 40 °C (See Note 1), 50 Q System
Characteristic Symbol Min Max Unit
Frequency Range — 824 849 MHz
Load Power (Vag adjusted for desired output power) P, 1.0 — w
Power Gain (Pour = 30 dBm) Gp 23 — dB
Drain Current (Pour = 30 dBm) Iop — 345 mA
Harmonics (Pour = 30 dBm) ' 2fo e -30 dBc
3 fo — -45 dBc
Ingut VSWR ‘PO”T = 30 dBm), 50 Q Ref. — — 2.0:1 —_
Thermal Resistance (Junction of 2™ stage FET to solder point of pin 11) Ry s 27 °C/wW
Load Mismatch (Vpp = 8.5V, VSWR = 10:1, Py = +7 dBm) — No Degradation in Power Output
Stability (Pin=-3 to +12 dBm, Vpp=0-8.5 V, 0 mW < Poyr <1 W, Ts=-40 to +100 °C, — All non-harmonically related outputs more
| Load VSWR = 10:1) than 60 dB below desired signal

Note 1: Tsis the temperature measured at the soldering point of pin 11, mounted on 60 mil GETEK evaluation board in a free air condition with
ambient room temperature Ta=25°C. The electrical data presented herein was taken with the evaluation board shown in Figures 1 & 12,
under room temperature conditions , operating at 1.0 W of load power (Voo = 5.8 V), unless otherwise specified.
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APPLICATION INFORMATION
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Figure 1. Evaluation Board Schematic
List of components:

C1 = C4 = C5 = 4700 pF Kemet multilayer ceramic chip capacitor (C0805C472K5RAC)
C2 = C6 = 0.1yF Kemet multilayer ceramic chip capacitor (C1206C104K5RAC)

C3 = 5.1 pF DLI multilayer ceramic chip capacitor (C11AH5R1C5TXL)

C7 = 100 pF DLI multilayer ceramic chip capacitor (DC Block; C11AH101K5TXL)

L1 = 56 nH Coilcraft chip inductor (1008CS.560XKBB)

L2 = 3.3 nH Toko chip inductor (TKS2363CYND) .
R1 = 300 Q chip resistor statc Semsiive Davices
T1=T2=0.1"of 50 Q grounded coplanar waveguide (60 mil GETEK board) Heneis i

Component layout and printed circuit board drawing for RF IC evaluation board are shown in Figure 12.

Biasing: Gate bias voltage (Vss) must be applied prior to RF input power and drain bias voltage (Vpp). Reverse the
sequence when turning the part off — remove the RF input and drain bias before removing gate bias.
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TYPICAL CHARACTERISTICS
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Figure 2, Output power and efficiency vs. input power Figure 3. Output power and efficiency vs. control
voltage
Conditions for Figure 2: Conditions for Figure 3:
Gate bias (Vgg) is set for 1.0 W of output power when Py = While keeping supply voltage constant (Vpp = 5.8 V), the
7 dBm. output power is controlled by adjusting DC gate bias (Vgg)-
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Figure 4. Output power, efficiency, and control voltage Figure 5. Input VSWR vs . frequency
vs. supply voltage
Conditions for Figure 4: Conditions for Figure 5:
Control voltage (Vge) is adjusted for each supply voltage in  Control voltage (Vag) is adjusted at each frequency to
an attempt to maintain 1.0 W output power. maintain 1.0 W output power.
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TYPICAL CHARACTERISTICS
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Figure 6. Output power, efficiency, and control voltage Figure 7. Harmonics
vs. frequency
Conditions for Figure 6:
Control voltage (Vag) is adjusted at each frequency to
maintain 1.0 W output power.
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Figure 8. Qutput power, efficiency, and control voltage Figure 9. Output power, efficiency, and control voltage
vs. frequency for Tg = -40°C vs. frequency for Ts = +100°C
Conditions for Figure 8: Conditions for Figure 9:
Control voltage (Vag) is adjusted at each frequency to Control voltage (Vge) is adjusted at each frequency to
maintain 1.0 W output power. maintain 1.0 W output power.
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TYPICAL CHARACTERISTICS
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Figure 10. Drain current and control voltage vs.
temperature

Conditions for Figure 10:
Control voltage is adjusted for each temperature to maintain
1.0 W output power. Data was taken at f = 825 MHz.
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Figure 11. Maximum operating temperature chart

Conditions for Figure 11:

¢ Ppiss = lpp2*Vop - Pour, which refers to the dissipated
power in the hottest area of the IC (Stage 2 FET).
Stage 1 power dissipation and Stage 2 input power
have negligible effect on IC maximum temperature
located in Stage 2.

e lpp2is typlcally 80% of lop-
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MECHANICAL DATA
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Figure 12. Component layout and printed circuit drawing for evaluation board.
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