PA2460/PA2460-LF Power Amplifier IC
TC EHEERGARGED .
< Princaton Technology Corp. Advance |nf0rmatlon

Princeton Technology Crop. reserves the right to change the product described in this datasheet. All information con-

tained in this datasheet is subject to change without prior notice. Princeton Technology Crop. assumes no responsibility
for the use of any circuits shown in this datasheet.

Description

The PA2460 is a high-power and high-efficiency Power Amplifier (PA) IC for handheld
applications in the 130MHz to 500MHz band. The design is based on Gallium Arsenide
Hetero-junction Bipolar Transistor (GaAs HBT) process.

Features

@ Single 2.7V to 6V Supply Woltage

€ +33dBm Output Power for 3.5V to 6V
@ 55% Efficiency

@ 8-pin SOP(FD) package (5mm x 4mm)

Applications

€ FRS, GMRS Handsets

€ Commercial and Consumer Systems
€ Portable Battery-Powered Equipment
€ Long distance Remote Control
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PA2460/PA2460-LF Power Amplifier

Package and Pin Assignment: 8-Pin SOP(FD)
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Dimensions in mm Dimensions in inch
Symbols

min. nom. max. min. nom. max.
A 1.45 1.50 1.55 0.057 0.059 0.061
Al 0.00 - 0.10 0.000 — 0.004

A2 - 1.45 - - 0.057 ---
B 0.33 --- 0.51 0.013 - 0.020
C 0.19 - 0.25 0.007 -—- 0.010
D 4.80 --- 5.00 0.189 - 0.197
E 3.80 --- 4.00 0.150 - 0.157

e — 1.27 — — 0.050 —
H 5.80 --- 6.20 0.228 - 0.244
L 0.40 — 1.27 0.016 — 0.050
y — — 0.10 — — 0.004

0 0° — 8° 0° — 8°
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PA2460/PA2460-LF Power Amplifier

Pin Descriptions

Number Name 1/0 Description
1 APC1 | Analog Power Control
2 L1 | Matching Inductor
3 RF_IN | RF input
4 VCC Power Power supply for PA
5 L2 I Matching Inductor
6 RF_OUT (0] RF output
7 RF_OUT O RF output
8 APC2 | Analog Power Control
APCL| 1 O s |APC2
— UL
L1 = 2 |j\>) Z 7 |RF_OUT
S >
REIN| 3 o g T 6 |RF_OUT
T O X
vce| 4 5 |L2
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TO Funzmonman PA2460/PA2460-LF Power Amplifier
Absolute Maximum Ratings
Parameter Symbol Rating Unit
Supply Voltage Vee 0to6 \%
1000@3.5vV mA
Supply current lec
850@6V mA
Power Control Voltage Range Varc 0.2t01.45 \%
Input Power Pin 10 dBm
Operating Temperature Range Torr -40 to 100 °c
Storage Temperature Range Tsre -551t0 125 °c
Soldering Temperature Range Tsio 255 °c
Soldering Time Range tso 10 S
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TO Funamcwman PA2460/PA2460-LF Power Amplifier
Electrical Characteristics
(Mee =35V, Vg = 0V, T, = 25°C, RL=50 Ohm, unless otherwise noted.)
Value
Parameter Symbol Condition - Unit
min. typ. max.
VCC Supply Voltage Vee 2.7 4.8 \%
Frequency Range foe 130 500 MHz
Input Power Pin Pour=33dBm 5 9 dBm
P\y=5dBm 33 34 dBm
Output Power Pour P, =5dBm,Vcc=2.7V, 0 .
V ppc=1.4V
Efficiency Pn=50Bm,P,,=33dBm 57 63 70 %
Current Consumption lec Pour=33dBm 820 900 1000 mA
Control Voltage Range Vapc 0.2 1.45 \%
Full Power Control Voltage Pour=33dBm 1.35 14 1.45 \%
Control Current into Vpe Lapc Pour=33dBm 15 20 25 mA
Isolation P,n=5dBm, APC=0.2V -40 -30 -25 dB
Noise Floor P,N—fSOdiB‘ngMiVZ\/;flf(igl(Hz, 84 dBm
2nd to 13th Harmonic Distortion Pour=33dBm -30 -25 dBc
Input VSWR All power level 151 2:1
Rise Time and Fall Time Pour=33dBm 2 usec
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TO Funamcwman PA2460/PA2460-LF Power Amplifier
Electrical Characteristics
(Vee =6V, Vg =0V, T, =25°C, RL=50 Ohm, unless otherwise noted.)
Value
Parameter Symbol Condition - Unit
min. typ. max.
VCC Supply Voltage Vee 6 \%
Frequency Range foe 130 500 MHz
Input Power Pin Pour=33dBm 5 9 dBm
Output Power Pout P,n=5dBm 33 34 dBm
Efficiency P,n=50Bm,P,,1=33dBm 40 45 50 %
Current Consumption lec Pour=33dBm 650 750 850 mA
Control Voltage Range Vapc 0.2 1.45 \%
Full Power Control Voltage Pour=33dBm 1.25 13 14 \%
Control Current into Vpe lapc Pour=33dBm 8 12 16 mA
Isolation P,n=5dBm, APC=0.2V -40 -30 -25 dB
Noise Floor P,N—fi)cjilizrg’;ﬁivz\/;flf(ingz, -84 dBm
2nd to 13th Harmonic Distortion Pour=33dBm -30 -25 dBc
Input VSWR All power level 151 2:1
Rise Time and Fall Time Pour=33dBm 2 usec
Input/Output impedance (for reference only)
Frequency Bias Input impedance Output impedance
410MHz 6V 26.35-j187.1 8.45-1.55
410MHz 3.5V 15.35-j186.7 5.95-j2.70
465MHz 6V 27.35-j159.3 12.55-j3.45
465MHz 3.5V 27.35-j159.3 7.3-2.2j
1. Output impedance: look into PA2460
2. Input impedance: look into PA2460
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EHEERGTERSD
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Evaluation Board Circuit

Vape

PA2460/PA2460-LF Power Amplifier

RF-IN

L1
PA2460
c7 " L:616mil W:12mil Z0=50 ohm
|| oot 1 } }—*—4 > RF_OUT
i [l s L MLI L c13 ML2 m
& b o cil c12
T L6 I I
= cs
L j Vee [
' - PA2460 '
BOM
VCC 3.3V 3.5V 3.6V 5V 6V
Freq. 433.92M| 300M 315M | 433.92M| 460M 465M | 380M | 315M 390M 400M | 433.92M | 433.92M |  465M
Vapc 1.4V 1.4v 1.4v 1.4v 1.4v 1.4v 1.4v 1.3V 1.3V 1.3V 1.3V 1.3V 1.3V
Ci1,C2 1inF inF inF inF inF
C3,C4,C5 1uF 1uF 1uF 1uF 1uF
C6 100pF 100pF 100pF 100pF 100pF
L5 18nH 27nH 18nH 18nH 18nH 15nH 18nH 27nH 18nH 18nH 18nH 15nH 15nH
c7 5.6pF 10pF 15pF 5.6pF | 4.7pF 5.6pF 5.6pF | 8.2pF 8pF 7pF 6pF 8pF 5.6pF
cs8 18pF 22pF 33pF 18pF 15pF 18pF 18pF 27pF 27pF 27pF 18pF 18pF 18pF
Cc9 NC NC NC NC NC NC NC NC 7pF 7pF 4pF 6pF 4pF
C10 39pF 10pF 10pF 10pF 10pF 10pF 10pF 7pF 100pF | 100pF | 100pF | 100pF | 100pF
L6 68nH | 82nH | 82nH | 56nH | S56nH [ 5.6nH | 5.6nH 12nH 56nH | 56nH | 47nH | 3.3nH | 22nH
C11 SpF 10pF 9pF 5pF 5pF 4pF 5pF 10pF 15pF 15pF 15pF 12pF 11pF
C12 9pF 22pF 22pF 10pF 8pF 8pF 10pF 22pF 14pF 12pF 10pF 11pF 9pF
C13 5pF 27pF 27pF 6pF 6pF 5pF 6pF 100pF 27pF 27pF 100pF | 100pF | 100pF
Li,L2 100nH 100nH 100nH 100nH 100nH
*L3,L4 25nH 25nH 25nH 25nH 25nH
R1 0 ohm 0ohm 0 ohm 0 ohm 0 ohm
R2 0 ohm 0ohm 0 ohm 0 ohm 0 ohm
*air coil inductor
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EMEEREERAD PA2460/PA2460-LF Power Amplifier
Princeton Technology Corp.

Evaluation Board Layout

" 8 @

" ®E & & & & & & &8 @

Critical layout guidelines:

1.C11 should be very close to pin6/pin7 (RF_OUT) of PA2460. (about
36mils away from pin7)

2.The dimension of microstrip line ML1 between C11 and C12 is 12mils *
616mils.

3.Z, of microstrip line ML2/ML3 is 50 ohm.
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PA2460/PA2460-LF Power Amplifier

Typical Characteristics

410MHz,Vcc=3.5V,Pin=5dBm,Vapc=1.4V

PA2460 SOP(FD)8L
33.66 66.0
3365 |
o 65.0
33.64 =
3363 | 1 640
_ 3362 | 1
E 630 m
T 3361 ,-3
5
3 1 e
= 3360 | 62.0
3359 610
33.58 —— Pout(dBm)
—m— Eff(%) 600
3357
3356 : : : : 500

404.00 406.00 408.00 410.00 412.00 414.00 416.00

Freq.(MHZz)

Fig 1.2 Power Output vs. Frequency

PA2460 SOP(FD)8L
36.50 63.0
36.00 4 625
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Fig 1.1 Power Output vs. Vcc
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Fig 1.3 Power Output vs. Power Input

Fig 1.4 Power Output vs.
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PA2460/PA2460-LF Power Amplifier

Typical Characteristics

465MHz,Vcc=3.5V,Pin=5dBm,Vapc=1.4V

PA2460 SOP(FD)8L
37.00 70.0
3600 | 10
1 66.0
3500
® 1640 m
& o
T 3400 ,-E
2 {620 S
33.00
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31.00 . . . . 56.0
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Vee(V)
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Fig 2.1 Power Output vs. Vcc

Fig 2.2 Power Output vs. Frequency

PA2460 SOP(FD)SL
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Fig 2.3 Power Output vs. Power Input

Fig 2.4 Power Output vs. Control Voltage
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PA2460/PA2460-LF Power Amplifier

Typical Characteristics

410MHz,Vce=6V,Pin=5dBm,Vapc=1.3V

PA2460 SOP(FD)L PA2460 SOP(FD)8L
34.00 34.00 50.00
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Fig 3.1 Power Output vs. Vcc Fig 3.2 Power Output vs. Frequency
PA2460 SOP(FD)8L PA2460 SOP(FD)8L
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15.00 "
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1000 VW 1 000
5.00 - 500 |
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Fig 3.3 Power Output vs. Power Input

Fig 3.4 Power Output vs. Control Voltage
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TC) smEEROAmAD PA2460/PA2460-LF Power Amplifier

Princeton Technology Corp.

Typical Characteristics

465MHz,Vce=6V,Pin=5dBm,Vapc=1.3V

PA2460 SOP(FD)8L PA2460 SOP(FD)BL
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Fig 4.1 Power Output vs. Vcc Fig 4.2 Power Output vs. Frequency
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Fig 4.3 Power Output vs. Power Input Fig 4.4 Power Output vs. Control Voltage
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TC) UmMEEReAMAD PA2460/PA2460-LF Power Amplifier

“  Princeton Technology Comp.

Application Circuit

S .
F{ fec J:—{ Vee CTL_TX=HIGH,CTL_RX=LOW,select TX | |

‘ CTL_TX=LOW,CTL_RX=HIGH,select RX

Fig5

1.L.7 > 120nH for RF choking.

2.Use R3 and R4 to adjust diode bias currents for low loss (~0.5dB loss at
1.1mA). And R3 and R4 must be large enough to provide an open to RF.

3.When CTL_TX is highand CTL_RXis low (select TX), then D1 is on and
R5 provides a reverse bias voltage to turn off D2,and thus provides RX/TX
isolation.

4.Since Pout is sensitive to Vapc, it is recommended to use a regulator to pro-
vide the Vapc voltage.
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PA2460/PA2460-LF Power Amplifier

Application Circuit

Regulator —

Ve L a, Vape

C3
LMIT17 Rl‘ c2 C1
clis RZ‘ 1 - =

- _

RF-IN c7 Cc6

Fig 6
1.L.7,C15 and C16 form an equivalent circuit of 1/4 wave length.

L7=Z0 / ( 211 fo)
C15=C16=1/(21 fo Zo)

2.Use R3 to adjust diode bias current for low loss (~0.5dB loss at 1.1mA).

And R3 must be large enough to provide an open to RF.

3.When CTL goes high (select TX), D1 and D2 are forward biased. L7/C15/
C16 combined with D2 make an open circuit to TX. When CTL goes low

(select RX),D1 and D2 are off, and D1 provides an open to RX.

4.Since Pout is sensitive to Vapc, it is recommended to use a regulator to pro-

vide the Vapc voltage.
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TC) smEEROAmAD PA2460/PA2460-LF Power Amplifier

Princeton Technology Corp.

Application Circuit

Regulator
Regulator  _

L:616mil W:12mil ANTF,NN/{

CTL_TX

14 LCIIE LCIZ‘
T 7

—
| an
c3 ‘ = R e —o

‘ [Swmch CTLRX

> RX

‘CTL,TX:HIGH.CTL,KX:LOW,sclcctTX ‘ N
‘ CTL_TX=LOW,CTL_RX=HIGH,select RX

Fig 7
1.Since Pout is sensitive to Vapc, it is recommended to use a regulator to pro-
vide the Vapc voltage.
2.The loss of switch is around 0.5dB.
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